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1776 Test Equipment - Electrical/Electronic W FARNELL Inone

Analogue Meters

Analogue Multimeter

Analogue Multimeters
MX1, MX2

@ Heavy duty multimeters

Amg @ Rubberised cases with-
@ Small, low-cost analogue multim- stand shock and vibra-
eter tion
@ Battery Test Function @ Sealed to IP65
@ Fused mA DC Current Input @ Large easy to use scales
@ Zero Adjust for Ohms @ SECURX test lead locking mechanism
@ Holster and Battery included @ High speed continuity beeper and diode test
@ Designed to EN61010-1 300V Cat Il @ Audible warning on ohms ranges if more than 5
Specification Ranges Accuracy volts is applied to the input terminals .
dc volts 2.5, 10, 50, 250, 500V +5% @ Mains proof ohms range, 10KA fuse potection
ac volts 10, 50, 500V (50-60Hz) +5% on current ranges
dc current 0.5,10,250mA +5% @ MX2 supplied with current clamp for non intru-
resistance 20k,2MR +5% sive measurement
battery test 1.5V, 9v +5%
Note: This @nstrumem !was integral test leads anq GSSS compliant leads canpot be connected. Use of an 9dc voltage ranges from 150mV to 1000V
alterpatlve instrument is recommended for applications where GS38 compliant leads (fused test leads) are 6ac voltage ranges from 5 t0 1000V
required. 290580 3 resistance ranges 200R, 2kR,20kR
MX1 7 dc current ranges 50uA to 10A
it Price Each A et o
List No. Order Code T+ w v MX1 4 ac current ranges via clamp adaptor
AM8 318-4730 a a oy 222457
Price Each :
Standard Calibration Charge s [c2] oy Mgﬁ\io Order Code e PrlciEach n
UKAS Calibration Charge N [c2] Foy :
MX1 724-970% 309.91 == --
MX2 724-981% 382.50 -- --
: Price Each
Analogue Multimeter Standard Calibration Charge s[cs] D
Model 8 Mk 7 AVONTERNATIONA
Supplied complete with Digital Multi t
(E) one pair of 1.2 metre igital Multimeters
moulded test leads with .
o interchangeable  bulldog Pen Type Multimeter
O clips, long reach safety ® 3% digits display
Lo} clips, batteries, fuses and @ Auto range
E L @ AC/DC voltage measurement
o @ Fused on all ranges @ Resistance measurement
o @ Electromechanical overload cut-out @ Frequency measurement
= @ Diode test
8 @ Continuity test
—_— @ Data hold
w @ Flash light output
i @ |EC1010: CAT Ill 600V
C% AC Voltage
E H=192, W=167, D=115mm Range ) 4V, 40V, 400V, 600V
Resolution 0.001v, 0.01v, 0.1V, 1V
Q Ranges Accuracy +(1.2% + 3)
5 dc voltage 100mV, 3, 10, 30, 100, 300, 600, 1000V DC Voltage
o ac voltage 3,10, 30, 100, 300, 600, 1000V Range 400mV, 4V, 40V, 400V, 600V
L dc current 50uA, 300uA, TmA,10mA,100mA,1A,10A Resolution 0.1mV, 0,001V, 0.01V, 0.1V, 1V
a— ac current 10mA,100mA, 1A,10A Best Accuracy +(0.8% + 2)
7] Res!stance 2k0hms,200kohms,20M0hms Resistance
ﬁ) Decibles ;10 to +55dB using ac volts scale Range 4000, 4k, 40kQ, 400k, 4MQ, 40MQ
Select 50muA dc range Resolufion  0.1€, 0.0012, 0.012, 0.1k, 0.001ME,
Accuracy 20°C Sensitivity Best Accuracy +(1.0% + 2)
dc ranges +/-1% of fsd dc voltage ~ 20,000€2/volt ranges Frequency
45 ac ranges 50Hz +/-2% of fsd ac voltage  100</volt 3 volt ranges Range 9.999Hz, 99.99Hz, 999.9Hz,
Resistance +/-5% at centre scale 1000</volt 10 volt range 9.999kHz, 99.99kHz, 999.9kHz
2000€/volt 30 volt upwards Resolution 0.001Hz, 0.01Hz, 0.1Hz,
General 0.001kHz, 0.01kHz, 0.1kHz
Fuse Ceramic HRC 1%4" ¥4", 1A & 10A Accuracy +(1.5% + 5)
Batteries  One 1.5V D Type (R20B) and one 15V (MN154). using adaptor supplied or Duty Cycle
15V (BLR121) without adaptor. Supplied with meter. Range 20 - 80%
221813 Resolution 0.1%
Price Each Accuracy H35% +9) 414905.404583
Order Code 1+ 10+ 100+ i
Type Model 8 Mk7 423208 1,790.10 - - : ED D
B)e;?tery 856-174 ’ 1859 16.22 13.29 Mftrs. List No. Order Code 1+ + +
Battery Adaptor 423-1454 3.63 == == BS3301 100-3029  61.68 - =S
Test Leads, Hook End ~ 423-853 89.38 88.53 —= o Price Each
Test Leads, Side Entry ~ 676-421 104.70 103.69 —= Standard Calibration Charge ~ § [C31] =
Spare Probes (Pair) 252-840 27.04 == == UKAS Calibration Charge N [c3] =
Price Each
Standard Calibration Charge s [cs5] oy

Pen DMM with Logic Function
72-6620

1,000’s of products added every month,
check out the very latest products,
news and information at:
www.farnell-newarkinone.com.sg

L=229, W=29, D=38mm

The 72-6620 is a rugged, multi-featured, pen-type multimeter, ideal for
taking measurements in tight spots, panels and enclosures

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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| C=CYAN M =Magenta B = Black/SING



Farnell Page 1777 Date: 22-08-06 time:09:21

_|_
W FARNELL 1N Test Equipment - Electrical/Electronic
@ Large 3% digit, 3999 count LCD @ Resistance with continuity beeper 228146
@ Autoranging with auto polarit @ Fuse protected i
@ Data hol% ‘ oy ® CE mgrked, meets IEC-1010 safety m[tril.o. Order Code 1+ PrlciEach +
@ Auto power off standards for 600V CAT 11
@ TTL logic test (hi/Lo indicator) @ Includes 9V battery, ground lead, alliga- 72-6620 342-1478 71.81 o T
@ AC and DC voltage and current mea- tor clip, probe tip covers and owner’s - Price Each
surement manual Standard Calibration s [c2] oy
) UKAS Calibration N [c2] oy
DC/AC voltage ~ 4V,40V, 600V DC/AC current  40mA, 400mA  Resistance  400R to 40MR
Multimeter Selection Guide
72-7765 | 72-7770 | 72-7720 72-71725 72-7735 72-7740 72-7745 72-7750 72-7755 | 72-7760 | 72-7925 72-7930 72-7935
Max Display 3999 1999 1999 1999 3999 3999 3999 5999 1999/3999 79999 1999 1999 3999
Basic DC Accuracy +% 0.8 0.5 0.5 0.5 0.8 0.8 0.8 0.5 0.8 0.05 0.5 0.5 0.8
True RMS AC [ ] [ ]
ENINITURYAIERERWAIY 500/500 | 500/500 | 750/1000 750/1000 750/1000 750/1000 750/1000 750/1000 750/1000 |1000/1000| 750/1000 1000/1000 500/500
Auto Range [ ] [ ] [ ] [} [} [ ]
Maximum Current AC/DC [ERIVATV 10/10A 20/20A 20/20A 10/10A 10/10A 10/10A 10/10A 10/10A 10/10A 20/20A 20/20A
Maximum Resistance 40MQ 200MQ 200MQ 200MQ 40MQ 40MQ 40MQ 60MQ 2000MQ 80MQ 20MQ 20MQ 40MQ
Continuity Beeper [ [ ) [ ] [ ] [ ] [ ] [ [ ] [} [ ] [} [ ] [ J
Frequency 20kHz 10Hz - 10MHz| 10Hz - 10MHz | 10Hz - 10MHz | 4kHz - 60MHz 2kHz - 400MHz|1Hz - 1MHz| 2kHz/20kHz | 2kHz/20kHz [10Hz/100kHz
Capacitance 2nF - 100uF| 2nF - 100uF |40nF - 100uF| 40nF - 100uF | 40nF - 100uF | 4nF-6mF | 20nF - 40mF [1nF-100uF| 2nF-20uF | 2nF-100uF |4nF - 200uF
Diode Test [ J [ ) [ ] [ ] [ ] [ ] [ ] (] [ J [ [ J [ ] [ J
Temperature -40°C - 1000°C| -40°C - 1000°C|-40°C - 1000°C|-40°C - 1000°C|-40°C - 1000°C| -40°C - 1800°C|-40°C - 1000°C|
Data Hold [ [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ [ J [
Min/Max [ ] [ ] [ [ [
Relative Mode [ ] [ ] [ ] [} [ ] [}
PC Interface [ ] [ ] [ J [} [ ]
Analogue Bargraph [ J [ ]
Backlight Display [ ) [ ] [ ] [ ] [ ] (] [ J [ ]
Others Sq. wave o/p| Duty cycle Duty cycle Duty cycle RPM/induction | Conduction|  Transistor Transistor
CAT rating 600V CAT | 600V CAT | {1000V CAT Iif 1000V CAT Il | 600V CAT Il | 600V CAT Il | 600V CAT Il | 600V CAT Ill | 600V CAT Ill [60OV CAT Il 600V CAT Il | 600V CAT Ill

414619.381283

Price Each
Mftrs. List No. Order Code 1+ + +
72-7765 743-0558 30.59 == ==
72-7770 743-0566 20.39 -- ==
72-7720 743-0574 45.90 -- --
72-7725 743-0582 61.19 -- --
72-7735 743-0590 89.76 == ==
72-7740 743-0604 110.16 - - - -
72-7745 743-0612 142.31 - - - -
Pocket Size DMM
72-7935
@ 3999 digit
@ AC/DC voltage measurement
@ Resistance measurement
@ Capacitance measurement
@ Frequency measurement
@ Auto ranging
@ Duty cycle
@ Diode check
@ Continuity buzzer
@ Relative mode
@ Data hold
@ Fullicon display
@ Sleep mode
@ Low battery display
@ Meets the IEC1010 CAT 11 300V safety
W=58 H=108 D=12mm. Weight 62 standard
Range Accuracy
AC Voltage 4V/40V/400V/500V +(1.2% + 3)
DC Voltage 400mV/4V/40V/400V/500V +(0.8% + 1)
Resistance 400€2/4kQ/40kQ/400kQ/AMQ/40MQ +(1% + 2)
Capacitance 4nF/40nF/400nF/4uF/40uF/200uF +(4% + 3)
Frequency 10Hz - 100kHz +(0.5% + 3)
Power 3V Battery (CR2032)
Supplied with: test lead, battery, manual, vinyl holder.
Mftrs. Price Each
Description List No. Order Code 1+ + + +
Pocket DMM 72-7935 918-3647 3248 - - -- -—-
Price Each
Standard Calibration Charge s [c3] oy
UKAS Calibration Charge N [c3] Foy

Sales Tel: (65) 6788 0200
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374411

Price Each

Mftrs. List No. Order Code 1+ + +
72-7750 743-0620 130.56 - - - -
72-7755 743-0639 161.16 == ==
72-7760 743-0647 283.56 - - - -
72-7925 918-3663 61.88 - - - -
72-7930.1 918-3655 81.44 == ==
72-7935 918-3647 32.48 - = ==

Palm Size Digital Multimeters

72-7765 and 72-7770

H=137, W=76, D=35mm H=137, W=76, D=35mm

Autoranging meter features a wide range of measurement capabilities, and is ergonomically
designed to easily fit in the palm of your hand. 3-3/4 digit, 3999 (1999 for 72-7770) count
display measures AC/DC voltage and current, ohms, diode check and transistor HFE
(72-7765 only).

@ 1/2" high LCD digits 72-7765 features
@ Continuity buzzer @ TTL/Transister test
@ Diode test 72-7770 features
@ Protective holster @ Data hold
@ Includes test leads, standard 9V battery @ Backlit LCD display

and owners manual @ Square wave output
@ Meets 600V CATI standards

72-7165 72-7770

DC Voltage
Range 400mV, 4V, 40V, 400V, 500V 200mV, 2V, 20V, 200V, 500V
Accuracy +(0.8%+1) +(0.5%+2)
AC Voltage
Range 4V, 40V, 400V, 500V 200V, 500V
Accuracy +(1.2%+3) +(1.2%+10)
DC Current
Range 400pA, 4000uA, 40mA, 400mA, 4A, 10A 2000uA, 20mA, 200mA, 10A
Accuracy +(1%+2) +(1%+2)

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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1778 Test Equipment - Electrical/Electronic

AC Current
Range 400uA, 4000uA, 40mA, 400mA, 4A, 10A
Accuracy +(1.5%+5)
Resistance
Range 4000, 4kQ, 40k<2, 400k, 4MQ, 40MQ 200€, 2K€2, 20k<, 200k, 20MQ, 200M
Accuracy +(1%+2) +(0.08%+2)
Input Impedance 10MQ 10MQ
347428.403295
Price Each
Iftrs. List No. Order Code 1+ 4+ + i+
72-7765 743-0558 30.59 == == ==
72-7770 743-0566 20.39 == == ==
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N Foy
Digital Multimeter
72-7925
AC Voltage
Range 2V/20V/200V/750V
Accuracy +(0.8% + 3)
DC Voltage
Range 200mV/2V/20V/200V/1000V
Accuracy +(0.5% + 1)
AC Current
Range 2mA/200mA/20A
Accuracy +(1% + 3)
DC Current
Range 2mA/200mA/20A
Accuracy +(0.8% + 1)
Resistance
Range 200€2/2k€2/20kQ/2MQ/20MQ
Accuracy +(0.8% + 10)
Capacitance
Range 2nF/200nF/20pF
Accuracy +(4% + 3)
Temperature
Range -40to +1800°F
Accuracy +(2% + 8)
Frequency
Range 2kHz/20kHz
W=83 H=172 D=38mm. Weight ~ Accuracy  +(1.5% +5)
10g General
Power 9V Battery (6F22)

@ 1999 digit display

@ AC/DC voltage measurement
@ AC/DC current measurement
@ Resistance measurement

@ Capacitance measurement
@ Temperature measurement
@ Frequency measurement

Test Equipment - Electrical/Electronic

@ Diode measurement

@ Continuity buzzer

@ Transistor

@ Sleep mode

@ Low battery display

@ Meets the IEC1010 CAT Il 600V safety standard

Supplied with: test lead, battery, manual, point contact temperature probe, holster.

414620.403321

Mftrs. Order Price Each
Description List No. Code 1+ + + +
Digital Multimeter ~ 72-7925 918-3663 61.88 - - - - - -
Price Each
Standard Calibration Charge S [£3] oy
UKAS Calibration Charge N [£3] oy
45 Digital Multimeter
72-7930
AC Voltage

W=88 H=179 D=39mm. Weight 629

1778
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Range 2V//20V/200V/1000V
Accuracy  +(0.8% + 3)

DC Voltage

Range 200mV/2V/20V/200V/1000V
Accuracy  +(0.5% + 1)

AC Current

Range 2mA/200mA/20A
Accuracy  +(1% + 3)

DC Current

Range 2mA/200mA/20A
Accuracy  +(0.8% + 1)
Resistance

Range 200€2/2kQ/20kQ/2MQ/20MQ
Accuracy  +(0.8% + 1)
Capacitance

Range 2nF/200nF/100uF
Accuracy  +(4% + 3)
Temperature

Range -40 t0 538°C
Accuracy (1% + 3)
Frequency

Range 2kHz/20kHz
Accuracy  +(1.5% + 5)
General

Power 9V Battery (6F22)

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

§ FARNELL 1Inone

@ 1999 digit display @ Continuity buzzer

@ AC/DC voltage measurement @ Transistor

@ AC/DC current measurement @ Data hold

@ Resistance measurement @ Fullicon display

@ Capacitance measurement @ Sleep mode

@ Temperature measurement @ Low battery display

@ Frequency measurement @ Meets IEC1010 safety standards CAT llI

@ Diode test 600V and CAT Il 1000V

Supplied with: test lead, battery, manual, test clip, multi-purpose socket, holster.

414621.381284
Mftrs. Price Each

Description List No. Order Code 1+ + + +

Digital Multimeter 72-7930.1 918-3655 81.44 - - -- --
Price Each

Standard Calibration Charge S [£3] oy

UKAS Calibration Charge N [c3] Foy

Pocket DMM with Bargraph
72-4040

@ 3 digit, 3200 count display with ana-
logue bargraph

@ Autoranging

@ Data hold, range hold

@ Diode test and continuity tester

@ Auto power off

@ Overload protection

@ |Includes battery, test leads and owners
manual

H=108, W=57, D=19mm

The 72-4040 is a small pocket multimeter supplied with a folding vinyl case and integral test
leads

DC voltage 3V to 450V Resistance 300R to 30MR
AC voltage 3V to 450V
228147
Mftrs. Price Each
List No. Order Code 1+ +
72-4040 342-1491 66.40 - -
Price Each
Standard Calibration Charge s [c2] Foy
Digital Multimeter
M5000 Series
@ Tough, shock-resistant water-
tight seals
@ 3 digit LCD
@ 0.5% basic accuracy
@ Large character LCD
@ Automatic switch off
@ M5091 - 1,999 counts extra large characters for mea-
surements in poor lighting conditions
@ M5097 - 3,200 counts 65 segment analogue display,
dual display for measuring varying levels autoranging
or manual ranging and data hold
@ Protective holster and test leads
Ranges M5091 M5097
dc voltage 200mV to 900V 300mV to 1000V
ac voltage 200mV to 600V 3V to 750V
Current (dc and ac) 200uA to 10A 300uA to 10A
Resistance 200R to 20MR
Continuity buzzer 1.5mA max test current
Diode test
Battery supplied with meter PP3 (300hrs) PP3 (700hrs)
222453
Price Each
Mftrs. List No. Order Code 1+ + +
M5091 768-686 189.00 == ==
M5097 768-698 231.03 -= --
Standard Calibration Charge sc4] oy
UKAS Calibration Charge NCcal Foy

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Digital Multimeters
72-7720 and 72-7725

Test Equipment - Electrical/Electronic

Full function multimeters that offer a variety of ranges for every service application. Rugged
overmolded housing stands up to the daily rigors of field service use, and large LCD display is
easily read from several feet away. Measures AC/DC voltage, AC/DC current, resistance,
capacitance, frequency, temperature (72-7740 and 72-7745 only) and duty cycle. 3-3/4 digit,
3999 count display features 3/4" digits and numerous on-screen icons, for easy at-a-glance
reading.

Switchable auto/manual range 72-7735 extra features
Diode check @ RS232C

Continuity buzzer @ Display backlight
Data hold 72-7740 extra features

Full'icon display
Relative mode
Low battery display

@ Sleep mode
@ Temperature measurement
@ Thermocouple temperature probe

C=CYAN M = Magenta

H=165, W=83, D=32mm H=165, W=83, D=32mm

Full function multimeter offers a variety of ranges for every service application. Rugged
overmolded housing stands up to the daily rigors of field service use, and large backlit LCD
display is easily read from several feet away. Measures AC/DC voltage, AC/DC current,
resistance and capacitance, the 72-7725 also measures frequency and temperature. 3-1/2
digit, 1999 count display features 7/8" digits for easy at-a-glance reading.

@ Continuity buzzer @ Included standard test leads, plus separate short leads

@ Data hold for accurate capacitance checking
@ Fullicon display @ |Includes standard 9V battery and owners manual
@ Sleep mode @ Meets 1000V CATII standards

72-7725 extra features
@ Temperature measurement
@ Frequency measurement

@ Low battery display

72-71720 72-71725
DC Voltage
Range 200mV, 2V, 20V, 200V, 1000V 200mV, 2V, 20V, 200V, 1000V
Accuracy +(0.5%+1) +(0.5%+1)
AC Voltage
Range 200mV, 2V, 20V, 200V, 750V 2V, 20V, 200V, 750V
Accuracy +(0.8%+3) +(0.8%+3)
DC Current
Range 20uA, 2mA, 200mA, 20A 20mA, 200mA, 20A
Accuracy +(0.8%+1) +(0.8%+1)
AC Current
Range 200uA, 2mA, 20mA, 200mA, 20A 20mA, 200mA, 20A
Accuracy +(1%+3) +(1%+3)
Resistance
Range 2009, 2kQ, 20kQ, 200k, 2009, 2k, 20kQ, 200k,
2MQ, 20MQ, 200MQ 2MQ, 20MQ, 200M<2
Accuracy +(0.8%+1) +(0.8%+1)
Capacitance
Range 2nF, 20nF, 2uF, 100uF 20nF, 200nF, 2uF, 100uF
Accuracy +(4%+3) +(4%+3)
Temperature
Range -40 - 1000°C, -40 - 1832°F
Accuracy +(1%+3)
Frequency
Range 2kHz - 20kHz
Accuracy +(1.5%+5)
Input Impedance 10MQ 10MQ
347433.403296
Price Each
Mftrs. List No. Order Code 1+ 4 “F “F
72-7720 743-0574 45.90 == == ==
72-7725 743-0582 61.19 == == ==
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N Foy

Autoranging Multimeters
72-7735, 72-7740 and 72-7745

H=171, W=86, D=38mm H=171, W=86, D=38mm H=171, W=86, D=38mm

Sales Tel: (65) 6788 0200

B = Black/SING

Included standard test leads, plus separate
short leads for accurate capacitance checking
Comes complete with standard 9V battery and

72-7745 extra features
@ True RMS
@ RS232C

owners manual

@ Display backlight

@ Meets 600V CATIII, and 1000V CATII standards @ Temperature measurement

@ Thermocouple temperature probe

400uA, 4000uA, 40mA, 400mA, 4A, 10A

400uA, 40001A, 40mA, 400mA, 4A, 10A

400<2, 4kQ, 40k<2, 400k<2, 4MQ, 40MQ

DC Voltage

Range 400mV, 4V, 40V, 400V, 1000V
Accuracy +(0.8%+1)

AC Voltage

Range 4V, 40V, 400V, 750V
Accuracy +(1%+5)

DC Current

Range

Accuracy +(1%+2)

AC Current

Range

Accuracy +(1.5%+5)

Resistance

Range

Accuracy +(1%+2)

Capacitance

Range 40nF, 400nF, 4uF, 40uF, 100uF
Accuracy +(3%+5)

Temperature (72-7740 and 72-7745 only)

Range -40°C - 1000°C
Accuracy +(1%+3)

Frequency

Range 10Hz - 10MHz
Accuracy +(0.1%+3)

347434.403297
Price Each

Mftrs. List No. Order Code 14+ + + +
72-7735 743-0590 89.76 == == ==
72-7740 743-0604 110.16 == == ==
72-7745 743-0612 142.31 == == ==

Autoranging Multimeter with RS-232

72-7750

H=171, W=86, D=38mm

High accuracy, 5999 count multimeter offers a variety of
ranges for every service application, plus an optically isolat-
ed RS-232 interface. Rugged overmolded housing stands
up to the daily rigors of field service use, and large LCD
display is easily read from several feet away. Measures
AC/DC voltage, AC/DC current, resistance, capacitance,
temperature and frequency. 3-3/4 digit, 5999 count backlit
display features 3/4" digits and numerous on-screen icons,
for easy at-a-glance reading.

@ Switchable auto/manual range

@ Diode check

@ Continuity buzzer

@ Data hold

@ Low battery display

@ Sleep mode

@ Included standard test leads, plus separate short leads
for accurate capacitance checking

@ Includes 4’ opto-coupled RS-232 cable with female
DB9 connector and datalogging software

@ Comes complete with standard 9V battery and owners manual
@ Meets 600V CATIII, and 1000V CATII standards

DC Voltage

Range 600mV, 6V, 60V, 600V, 1000V Range

Accuracy +(0.5%+3)
AC Voltage

Range 600mV, 6V, 60V, 600V, 1000V Range

Resistance

6009, 6ke2, 60k, 600kS2, BMCQ, 60MQ
Accuracy +(1%+2)
Capacitance

6nF, 60NF, 600NF, 6uF, GOyF, 600uF, 6mF

Accuracy £(1% +2) Accuracy +(3%+5)
DC Current Temperature
Range 60mA, 600mA, 10A Range -40°C - 1000°C
Accuracy +(1.2%+3) Accuracy +(1%+3)
AC Current Frequency
Range 60mA, 600mA, 10A Range 6kHz, 60kHz, 600kHz, 6MHz, 60MHz
Accuracy +(2%+5) Accuracy +(0.05%+3)
Input Impedance 10MQ
347435
Miftrs. Price Each
List No. Order Code 1+ + + +*
72-7750 743-0620 130.56 == == ==

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
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RoHS

1779



Farnell Page 1780 Date: 22-08-06 time:09:22

1780

Test Equipment - Electrical/Electronic

Multimeters with Analogue Bargraph
72-7755 and 72-7760

H=203, W=102, D=44mm H=203, W=102, D=44mm

Rugged professional grade multimeter offers a complete set of ranges for every service
application, including frequency and temperature (72-7755 only). Optical RS-232 interface
allows datalogging with a PC, while safely keeping components isolated. Rugged moulded
housing includes a specially designed holster to stand up to the daily rigours of field service
use. Large backlit LCD display is easily read from several feet away. Measures AC/DC voltage,
AC/DC current, resistance, capacitance, temperature (72-7755 only), RPM (72-7755 only)
and frequency. 3-3/4 digit, 3999 (extended accuracy of a 7999 count display for 72-7760)
count backlit display features 7/8" digits and numerous on-screen icons, for easy at-a-glance
reading

@ Switchable auto/manual range @ Comes complete with standard
@ Diode check 9V battery and owners manual
@ Continuity buzzer @ Meets 600V CATIIl, and 1000V
@ Min/max mode CATII standards
@ Relative mode 72-7755 extra features
o @ Data hold @ RPM measurement
e @ Low battery display @ Temperature measurement
o @ Sleep mode @ Includes thermocouple temper-
= @ |Included standard test leads, plus separate short ature probe
[&] leads for accurate capacitance checking 72-7760 extra features
<@ @ |Includes 4’ opto-coupled RS-232 cable with fe- @ True RMS AC measurement
H male DB9 connector and datalogging software @ Peak/min/max mode
= @ Max/min/average mode
2 72-7755 72-7760
"5 DC Voltage
D Range 400mV, 4V, 40V, 400V, 1000V 80mV, 800mV, 8V, 80V, 800V, 1000V
m Accuracy +(0.8%+1) +(0.05%+10)
| AC Voltage
4 Range 4V, 40V, 400V, 750V 800mV, 8V, 80V, 800V, 1000V
C Accuracy +(1% +5) +(0.8% +20)
o DC Current
£ Range 400uA, 4000uA, 40mA, 400mA, 10A 80mA, 800mA, 8A, 10A
o Accuracy +(1%+2) +(0.2%+40)
=) AC Current
LIC.I)- Range 400uA, 4000uA, 40mA, 400mA, 10A 80mA, 800mA, 8A, 10A
—_ Accuracy +(1.5%+5) +(0.5%+40)
[72] Resistance
() Range 400Q,4KQ,40KQ,400KQ,4MQ,40MQ 80002,8KQ,80KQ2,800KQ2,8MQ2,80MQ
= Accuracy +(1%+2) +(0.3%+40)
Capacitance
Range 4nF,40nF,400nF 4F,40uF,400uF,4mF,40mF  1nF, 10nF, 100nF, 1uF, 10uF, 100uF
45 Accuracy £(4%+3) £(2%+3)
Temperature
Range -40°C~1000°C
Accuracy +(1%+3)
Frequency
Range 4kHz, 40kHz, 400kHz, 4MHz, 40MHz, 400MHz 1kHz, 10kHz, 100kHz, 1MHz
Accuracy +(0.1%+3) +(0.02%+1)
RPM
Range 40k RMP
Accuracy +(0.1%+3)
Input Impedance 10MQ 10MQ
347436.403298
Mftrs. Price Each
List No. Order Code 1+ + + +
72-7755 743-0639 161.16 - - - = - -
72-7760 743-0647 283.56 -- -- - -

1780
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¢ FREE to all account holders

 Notification of obsolete, end of line and
end of stock items

* Replacement or upgrade
recommendations

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

§ FARNELL 1Inone

Digital Multimeters
XR Series

W=92 H=196 D=60mm. Weight 400 - 4269

W=92 H=196 D=60mm. Weight 4509

The XR series of multimeters is designed for electronic, electrical, plant maintenance and
HVAC use. Three models are true-rms: 34XR, 37XR and 38XR. Two are average respon-
ding, 30XR and 33XR. All five meters have a Magne-Grip Holster with magnetic hanging
strap that secures the meter to a convenient steel surface, freeing both hands for work.
30XR: Has all the basic functions for automotive, residential and education applications.
33XR: Gives the contractor and field service technician all the essential measurement
functions they need in a rugged package.

34XR: True RMS with temperature and backlight. Ideal for contractors and field service
technicians.

37XR: True RMS meter for electronics troubleshooting at the bench or job site. The highest
accuracy meter in the XR series.

38XR: True RMS digital multimeter with optical PC interface.

All models come with the following included accessories:

@ Test leads with threaded alligator clips (TL36)

@ Magne-Grip@ Holster with magnetic hanging strap

@ 9V battery, spare fuse, operators manual

In addition the 33XR, 34XR and 38XR include:

@ Temperature adaptor (XR-TA)

@ Type K thermocouple probe(TP255)

Model 30XR 33XR 34XR 37XR 38XR

True RMS [ ] [ ] [ ]

Auto-ranging [ J [ ] [ J

Bright Blue Backlight [ ] [ J

Min/Max [ [ [ ] [

Average [ ] (]

Relative & Peak Hold [ [} o

Data Hold [ J [ J [} [ ]

Range Hold [

Auto Power Off [ ® [ J ®

RS232 PC Interface ®

LCD Digits 1999 3999 3999 10000 10000

LCD Bargraph - 41-segment  41-segment  41-segment 41-segment

Basic Accuracy 1% 0.7% 0.5% 0.1% 0.25%

Measurement Ranges

AC Voltage 600V 750V 750V 750V 750V

DC Voltage 600V 1000V 1000V 1000V 1000V

AC/DC Current 10A 10A 10A 10A 10A

Resistance 20MQ AMQ 40MQ 40MQ 40MQ

Capacitance 400uF 4mF 4000uF 400uF 400uF

Temperature - -20 to 1000°C-20 to 1000°C-20 to 1300°C  --

Frequency 0-40MHz 0-40MHz 0-40 MHz 0 - 40 MHz

Duty Cycle - - 0-90% 0-90% 0-90%

dBm - - - -13t0 +50 dBm-13 to +50 dBm

Loop Current (4 - 20mA dc) -- - - -

Inductance -- -- 40H

Non-Contact Voltage Detect 70 to 600V ac-- --

Battery Test 1.5V, 9v - --

Logic Test -- -- - TTL & CMOS

Audible Continuity Test [} [} [ ] [ ]

Diode Test ® [ ® [ J ®

Safety Category 300V CATIII 600V CATIII 600V CATIII 600V CATIII 600V CAT IV
600V CATIl 1000V CATII 1000V CATII 1000V CATII 1000V CAT il

Warranty 1 year 1 year 3 years 3 years 3 years

416685

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Mftrs. Price Each
Description List No. Order Code 1+ +
Multimeter 30XR [c11] 431-3800 oy oy
Carry Case VC221A 431-4578 Foy oy
Price Each
Standard Calibration Charge s[ca1] oy

Miftrs. Price Each
Description List No. Order Code 1+ + +
Digital Multimeter 30XR [c11] 431-3800 = = =
Digital Multimeter 33XR 431-3756 = = =
True rms DMM 34XR 431-3781 = = =
True rms DMM 37XR 431-3677 = = =
True rms DMM 38XR 431-3720 = = =
PC Software and Cable 38-SW 431-3744 a a a
Carry Case VC221A 431-4578 oy oy oy
Standard Calibration Charge s[c4] =
Standard Calibration Charge slctd] =
UKAS Calibration Charge NCa] =

Compact Digital Multimeters

5XP and 15XP

Two compact digital multimeters
from Meterman providing superior
features and accuracy in a smaller
form factor. The XP series features
unique functions such as VolTect®
non-contact voltage (NCV) detec-
tion, temperature and Magne-Grip@
holster that frees both hands.

W=72 H=155 D=32mm. Weight 210g

@ VolTech@® non-contact voltage detection lets you instantly detect dangerous AC volt-

age

Battery Test (5XP only)
Continuity Test

Diode Test

Min/Max and Data Hold
CAT Il 600V

15XP Additional features:
@ TTL logic test for digital circuits
@ Autoranging

Magne-Grip@ holster with magnetic strap frees both hands for work

2000 count resolution provides precise measurements
Supplied with 5 language manual, holster, test leads and battery

Pocket-Sized Digital Multimeters

DM7, DM9
Two low cost, pocket sized digital multimeters. Both come
complete with holster, battery and integral leads
@ 2000 count (DM7), 4000 count (DM9)
@ DM7 manual ranging, DM9 autoranging
@ Holster and integral test leads included
@ DM7 diode test, DM9 has diode and continuity tests
@ Battery test for 1.5V and 9V batteries
@ Designed for the safety requirements of EN61010-1 300V
Catll
DM7 DM9 Accuracy
DC voltage 2V, 20V, 200V, 600V 4V, 40V, 400V, 600V +/-0.8% rdg + 1 digit
AC voltage 200V, 600V 4V, 40V, 400V, 600V +/-1.1% rdg + 4 digits
DC current  200mA 40mA, 400mA +/-2.0% rdg+1 digit
AC current +/-2.0%+1digit
Resistance  2Q, 209, 200k, 2MQ 4009, 49, 40, 400KQ

4MQ, 40MQ +/-1.0%rdg +3 digits
Battery test 1.5V, 9V 1.5V, 9v
Continuity ~— <75R tone
Diode test  1mA/3.2V dc 0.5mA /3.0V dc

Note: These instruments have integral test leads and GS38 compliant leads cannot be connected use of
an alternative instrument is recommended for applications where GS38 compliant leads (fused test leads)

are required.

222489

Mftrs. Price Each

List No. Order Code 1+ + +

DM7 892-920 a a a

DM9-8PK 892-932 a =a a
Price Each

Standard Calibration Charge s [c2] oy

UKAS Calibration Charge N [c2] oy

Multimeter with 16A ac/dc direct current range

METRAAhit 238

C=CYAN M = Magenta

@ |Integrated tilt stand for easy bench top use
Range Accuracy
DC Voltage 200mV, 2V, 20V, 200V, 1000V +(1% rdg + 1 dgt) (5XP)
AC Voltage 200mV, 2V, 20V, 200V, 750V +(1.5% rdg + 5 dgts)
Resolution = 100uV Input Impedance = 10MQ
DC Current 200uA, 2mA, 20mA, 200mA +(1.5% rdg + 1 dgt)
2A (15XP only) +(2% rdg + 3 dgt)
AC Current 200uA, 2mA, 20mA, 200mA +(2% rdg + 5 dgts)
2A (15XP only) +(2.5% rdg + 5 dgts)
Resolution = 0.1uA
Resistance 2009, 2kQ, 20k<, 200kQ +(1% rdg + 4 dgts)
2MQ +(1.5% rdg + 4 dgts)
20MQ +(2% rdg + 5 dgts)
Resolution = 100mQ
339473.343930
Mftrs. Price Each
List No. Order Code 1+ + + +
5XP 501-2533 a a a a
15XP 501-2545 a a a a
Price Each
Standard Calibration Charge S ey
UKAS Calibration Charge N Foy

DMM with Non-Contact Voltage Measurement
30XR

A handheld digital multimeter with 9 ranges and 30 functions to
handle most measurement tasks. Includes test leads, spare fuse

and battery.
9 ranges, 30 functions
Diode and Continuity test

Non contact voltage detector that safely indicates the pres-

ence of 'live’ circuits

strap for hands free operation

[ ]
@ Includes the Magne-Grip@ holster with magnet changing
[ ]

IEC1010 CAT 11 600V, CAT Il 300V approved, UL listed

AC/DC Voltage Range 600V Battery Test 1.5V, 9v
AC/DC Current Range 10A Voltage Detection 70to 600V AC
Resistance Range 20MQ Basic Accuracy 1%
Capacitance Range 400uF

Sales Tel: (65) 6788 0200

B = Black/SING

248313

Mftrs. List No.
METRAAhit 23S

With Standard Lead Set

The METRAAit 23S allows you to make direct current mea-
surements up to 16A without damage to the multimeter, fuses
and leads

@ 0.05% dc V basic accuracy

@ 30000 count resolution

@ 0 to 1000V ac/dc 10 resolution

Bargraph indicates position within range

Resistance measurement 0-30MQ

Continuity & diode test with acoustic signal
Temperature measurement via PT100 & PT1000 probes
Frequency and capacitance measurement

Min/Max and display value storage

Auto power Off, audible over range alarm and fuse rup-
tured indicator

Real time clock with stop watch

Complies with EN61010 safety standard

CAT Il 600V

338638

Price Each
Order Code 1+ +

428-3703 470.44 ==

Price Each

Standard Calibration Charge S oy

UKAS Calibration Charge

N [ca] a

300,000 products, stocked and ready to despatch
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Digital Multimeters

110 Series
The new Fluke 110 Series lt
Digital Multimeters come
with three models - the 110, LATEST
111 and 112. All offer true PRICING
RMS measurements, have a 6000
count display and min-max-average
recording. The compact case has a
removable protective holster and bat-
tery door for the easy removal of batter-
ies. The Fluke 110 series is supplied
with TL75 test leads, holster, installed
9V battery, user’'s manual and a 3-year

H=160, W=96, D=46mm warranty.

@ True RMS AC measurements

@ Display hold, freezes the display at the push of a button

@ Minimum, maximum and average reading memory

@ Manual or auto ranging

@ Fast continuity or open circuit detection (<250s)

@ Audible continuity and diode tests

@ 6000 count display that updates 4 times per second

@ 33 segment bargrpah which updates 40 times per second

@ Compact case with removable protective holster with probeholders

@ Easy battery exchange without opening full unit

@ Low battery indicator

@ Selectable sleep mode to preserve battery life

@ CAT Il 600V EN61010-1 safety rating on all inputs

@ 3 year warranty

Model Differences (all other specifications are the same for each model)

Feature 110 111 112

Current Measurement [ J [ J

Display backlight [ J

Functions Maximum Resolution 110 11/112

Voltage DC 600V MV +/-(0.7% +2)  +/-(0.7% +2)

Voltage AC 600V 1mv +/-(1.0%+3)  +/-(1.0%+3)

Current DC 10A continuous (20A 30s overload) 1mA N/A +/-(1.0% +3)
Current AC 10A continuous (20A 30s overload) 10mA N/A +/-(1.5%+3)
Resistance 40MR 0.1R +/-(0.9%+1)  +/-(0.9%+1)
Capacitance 10000uF 1nF +/-(1.9%+2)  +/-(1.9%+2)
Frequency 50kHz 0.01Hz  +/-(0.1%+2)  +/-(0.1%+2)

Accuracies are best accuracies for each function
Battery life: Alkaline, 300 hours typical
Weight: 350g

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit www.far-

nellinone.com for the latest prices.
228190

Mftrs. Price Each

List No. Order Code 1+ + + +

FLUKE 110 355-8642 a a oy oy

FLUKE 111 355-8654 oy oy oy oy

FLUKE 112 355-8666 oy =a oy oy

C101 Carry Case ~ 947-9783 oy =a oy a
Price Each

Standard Calibration Charge scz] oy

UKAS Calibration Charge NCE2] oy

Electrical Dlgital Multimeters

Fluke 7-600
@ Exceptional value and ease of use
@ Automatic functional selection
@ 4000 count display
@ Rugged construction
@ Continuity beeper
® 400Q range
@ High visibility yellow housing
@ IEC 1010.1, CE, ESA, TUV approvals
@ Overload protection on all measurement
modes
@ V-Chek® automatic, electronic selec-
tion of ohms/continuity or voltage measurement
@ Supplied with manual, test leads and 9V battery
@ UL listed LATEST
PRICING
Ranges 7-300 7-600
dc/ac Voltage 300V max 600V max
Resistance 400R 400R

Battery 9V PP3 (650hrs continuous use) Supplied with meter.

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit www.far-

nellinone.com for the latest prices.
222452

Mftrs. Price Each

List No. Order Code 1+ + +

FLUKE 7-600 768-777 oy oy oy

€101 Carry Case 947-9783 Foy Foy oy
Price Each

Standard Calibration Charge s[c2] oy

UKAS Calibration Charge N[c2] Foy

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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Multimeter with Temperature
Fluke 16

The Fluke 16 is a multimeter with temperature
measurement for HVAC engineers and tech-
nicians who install and service heating, venti-
lation, air conditioning and refrigeration
equipment. Its capacitance meter will mea-
sure motor start and run capacitors up

to 10,000uF.
Supplied complete with 80BK adapter, TL75 lt
test leads, C10 holster, battery and manual LATEST

@ Compact and low cost PRICING

@ Temperature measurement from -40°C to +400°C

@ Flame Rod circuit tester microamp function for flame sen-
sor measurement down to 0.1uA

@ Voltage measurement up to 600V ac or dc, diode test and fast continuity check

@ Continuity capture locates intermittent opens as brief as 250us and identifies them in
symbolic display as short to open or open to short

@ Min./max. recording with relative time stamp to record the highest and lowest reading
over a 100 hour period

@ High resistance range to 40MQ

@ VCHEK automatic electronic selection of ohms/continuity or voltage measurements
range

@ Capacitance up to 10,000uF

@ Auto ranging, auto power off

H=142.3, W=7.5,D=34.6

dc/ac volts 4000mV, 4V, 40V, 400V, 600V(* manual range only)
Resistance 400R, 4R, 40R, 400KR, 4MR, 40MR

Capacitance 1uF, 10uF, 100uF, 1000uF, 10000uF

Temperature -40 to 400°C

dc/ac current 200uA

Battery life 650

Safety CE, CSA, UL, TUV

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
202497

Mftrs. Price Each

List No. Order Code 1+ + + +

Fluke 16 892-970 = =a a a

C101 Carry Case ~ 947-9783 by D by by
Price Each

Standard Calibration Charge s [ca] oy

Fluke 787 Process

MeterCurrent, Source and Simulate

The Fluke 787 ProcessMeter com-
bines a DMM and loop calibrator in
one. It has the ability to source, sim-
ulate and measure dc current with
1uA resolution.

The ProcessMeter has been designed for

troubleshooting and calibrating current

loop applications. It is EMI shielded, dust

and splash resistant and has a removable

battery door making it easy to change the battery without
opening the meter.

Supplied complete with protective yellow holster, TL75 test

leads, AC70A alligator clips, 9V battery and user manual
H=187 (*201), W=87 (*98) and quick reference guide.
,0=32 (*52) *incl. holster

"

LATEST

PRICING

@ DMM and Loop calibrator in one tool

@ Precision 1000V, 440mA digital multimeter

@ Measure both ac/dc volts, ac/dc current, resistance, continuity and frequency
@ Min./Max./Average/Hold/Relative modes

@ dc 20mA current source/loop calibrator

@ Manual step, auto step, auto ramp

@ Clear LCD with backlight, 4,000 count, 30,000 count for dc current

Retrofit Kit:
A refurbishment kit containing C81Y holster, DR80 display upgrade kit, TL71 premium test
leads, AC72 alligator clip set F1 + F2 replacement fuses and Meter Cleaner® wipes.

dc/ac volts 4000mV, 4V, 40V, 400V, 1000V
dc/ac volts 1A (0.44A continuous)

dc mA 30mA

Resistance 400R,4KR,40KR,4MR,40MR
Frequency 199.99Hz, 1999.9Hz, 19.999KHz
Continuity 1002

dc current O/P
dc current simulate

0-20mA or 4-20mA

0-20mA or 4-20mA

Ext. 24V loop supply overanging to 24mA

Current adjustment Manual: course, fine, 25% stepl
modes Automatic: slow ramp,

fast ramp, 25% step sonich

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.



C=CYAN M = Magenta

Farnell Page 1783 Date: 22-08-06 time:09:23

§ FARNELL 1Inone

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit www.far-
nellinone.com for the latest prices.

Price Each
Mftrs. List No. Order Code 1+ + +
Fluke 787 892-968 a a a
Retrofit Kit 491-7285 =a oy oy
€101 Carry Case 947-9783 oy =a a
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N Foy
Autoranging Analogue/Digital
70 series lll
H=36, W=89 max., L=190, Weight 3659
The industry standard Fluke 70 series Il has been upgraded and
replaced with the 70 series Ill offering 2 models, a new ergonomic
styled case and a model in the "classic’ traditional style case, both
with higher specification. Both meters in the series have the following
key benefits:
@ Lifetime warranty @ Continuity and diode
@ Allinputs, ranges and functions protect- test
ed against overvoltage transients @ Protective holster, inte-
@ Digital display with analogue bargraph grated on 77-lIl
@ Autoranging and manual range selection @ Supplied with test leads, manual and
@ Touch hold battery
@ Auto power off @ |EC1010-1, UL, CSA and TUV safety ap-
provals

73 series IIl classic shape 77 series IIl has all the features lt

@ 0.3% basic accuracy (V dc) of the 73lll plus
@ 3200 count display, 31 segment bar- @ Measures ac/dc voltage to LATEST
graph 1000V PRICING
@ Measures ac/dc volts to 600V, resist- @ Dual rated IEC 1010 Cat 3 (600V) and
ance to 32MQ IEC 1010 Cat 2 (100V)
@ Measures both ac/dc current with a
0.01mA max resolution (not 70-Il)
@ Supplied with separate holster
Display count 3200 Resistance (6 ranges) ~ 320R to 32MR
dc volts (5 ranges) 320mV to 600V (1000V-77-111) Capacitance
ac volts (4 ranges) 3.2V to 600V Frequency
dc current (3 ranges)  32mA to 10A (not 70-IIl) Battery life (all models)  2000hrs
ac current (3 ranges)  32mA to 10A (not 70-IIl)
Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.
222504
Price Each
Miftrs. List No. Order Code 1+ + + +
73 SERIES 3 100-109 a a oy oy
77 SERIES 3 100-122 a a oy a
C101 Carry Case 947-9783 oy oy oy oy
Price Each
Standard Calibration Charge S[c3] a
UKAS Calibration Charge N [E3] roy

Digital Multimeters
170 Series

H=183, W=90, D=43

Sales Tel: (65) 6788 0200

B = Black/SING

Test Equipment - Electrical/Electronic

1

The three models of the new 170 Series are the new benchmarks for the
general-pupose multimeters. The three models: the 175, 177 and the 179 set the
standard with a combination of precision, features, ease-of-use, safety and LATEST
reliability. PRICING
Al models offer true RMS AC voltage and current readings, 6000-count resolution, min-max-
average recording, as well as frequency and capacitance ranges. Despite all of these and
many other useful features, the 170 Series remains easy to use. The ergonomic case with
integrated holster protects the units in rough and tough environments. To change the batteries,
the case does not have to be opened as access to the batteries is through an easy to open
battery door. All inputs are protected to EN61010-1 CAT IV 600V/CAT 111 1000V.The Fluke
170 Series is supplied with TL75 test leads, installed 9V battery and user manual and comes
with Fluke’s unique lifetime warranty.

Features 175 177 179
True-rms measurements AC AC AC
Digital display counts, updates 4 times per second 6000 6000 6000
Display backlight [ ] [ ]

Analog bargraph/segments, updates

40 times per second 33-segments 33-segments 33-segments
[ [ ]

Auto and manual ranging [ ]

Display hold and auto hold [ ] [ ] [ ]
Min-max-average recording mode with min/max alert [ ] [ ] [ ]
Temperature readings (bead thermocouple probe included) [ ]
Smoothing mode allows filtering of rapidly changing inputs [ ] [ ] [ ]
Audible continuity and diode test [ ] [ ] [ ]
Test lead alert warns for improper

connection of test leads [ [ [
Unsafe voltage alert warns for voltages above 30V [ ] [ ] [ ]
Low battery indication [ ] [ ] [ ]
Ergonomic case with integrated holster [ ] [ ] [ ]
Easy battery exchange without opening the complete case [ ] [ ] [ ]
Selectable sleep mode preserves battery life [ ] [ ] [ ]
Warranty Lifetime Lifetime Lifetime

EN 61010-1 safety rating on all inputs CAT Il 1000V CAT Il 1000V CAT Il 1000V

CAT IV 600V CAT IV 600V CAT IV 600V
Accuracies are best accuracies for each function

Battery life Alkaline, 200 hrs typical
Weight 4209
Warranty Lifetime

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

228196
Price Each

Mftrs. List No. Order Code 1+ + + +
FLUKE 175 355-8678 Foy D Foy Foy
FLUKE 177 355-8680 Foy by by by
FLUKE 179 355-8691 =a oy oy oy
C101 Carry Case 947-9783 =a oy oy a

Price Each
Standard Calibration Charge s[c3] oy

Digital Multimeter

80 Series V
The new Fluke 80 Series V has improved ‘t
measurement functions, troubleshooting AR,
features, resolution and accuracy to solve
more problems on motor drives, in plant automation,
power distribution, and electro-mechanical equip-
ment. The 80 Series V operates very similar to the
classic 80 Series, but with more problem solving
power, safety, convenience and impact protection.

@ True-RMS voltage and current for accurate measurements on non

linear signals
@ Large display with analog bargraph and 2 level bright white back-
light

@ Auto and manual ranging for maximum flexibility

@ Relative mode to remove test lead resistance from low ohms measurements

@ Min-Max-Average recording with Min/Max Alert to capture variations automatically

@ Touch Hold to capture stable readings avoiding noisy signals

@ Audible continuity, diode test and duty cycle

@ |Input Alert

@ Classic design with new removable holster with built in test lead and probe storage

@ Improved selectable sleep mode for long battery life

@ Easy battery and fuse exchange without opening the complete case

87V extra features:

@ Selectable filter for accurate voltage and frequency measurements on motor drives
@ Built-in thermometer

@ Peak capture to record transients as fast as 250us

300,000 products, stocked and ready to despatch
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Fluke 87V/E Industrial Electrician Combo Kit includes:

@ 0.5 m heat resistant silicone test leads

@ Removeable test probes with 4mm of exposed metal for use on industrial circuits

@ Retractable long reach alligator clips

@ Magnetic hanger to position and hold meter to steel surfaces

@ Temperature probe

@ Durable carrying case

H80M Holster

@ Yellow holster for all 80 series DMMs (new as well as old)

@ Hanging magnet

@ Hook and loop straps

@ General purpose hanger

Retrofit Kit:

A refurbishment kit for those wishing to upgrade their older 80 series Il multimeters, con-
taining C81Y holster, DR80 display upgrade kit, TL71 premium test leads, AC72 alligator
clip set F1 + F2 replacement fuses and Meter Cleaner@® wipes.

83V 87V
Functions Maximum range Max resolution Accuracy Max resolution Accuracy
Voltage DC 1000V 0.1mV +(0.1%+1) 10V +(0.05%+1)
Voltage AC 1000V 0.1mvV +(0.5%+2) 10V +(0.7%+2)
Current DC 10A 0.1V +(0.4%+2) 0.01n +(0.2%+2)
Current AC 10A 0.1V +(1.2%+2) 0.01n +(1.0%+2)
Resistance 50MQ 01Q +(0.4%+1) 0.01Q +(0.2%+1)
Conductance 60nS 0.01nS +(1.0%+10) 0.001nS +(1%+10)
Capacitance 9999uF 0.01nF +(1.0%+2) 0.01nF +(1%+2)
Frequency >200kHz 0.01Hz +(0.005%+1) 0.01Hz +(0.005%+1)
Temperature -200 to 1090°C 0.1°C 1.0%
80BK temperature probe -40 to 260°C 2.2°Cor2%

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
347687

Mftrs. Price Each
List No. Order Code 1+ + +
83V 736-3486 a a a
87V 736-3494 a a a
87V/E Kit 736-3508 oy =a Foy
H80M Holster 800-2223 oy oy oy
Retrofit Kit 491-7285 oy oy =
C101 Carry Case ~ 947-9783 oy oy a
Price Each

Standard Calibration Charge S D
UKAS Calibration Charge N oy

True rms Analogue/Digital Multimeter

Fluke 187 & Fluke 189

The Fluke 187 and 189 DMMs

deliver breakthrough perform-

ance with a wealth of new fea-

tures, ranges and accuracy
such as:

@ 0.025% basic dc accuracy

@ 50000 counts resolution

@ 100 kHz ac bandwidth

@ Internal memory for stand alone log-
ging and storage of up to 1000 mea-
surements (189 only)

@ MIN MAX to record and time stamp
values in elapsed time with reference
to real time clock. Fast MIN MAX cap-
tures peaks to 250uS

@ PC interface for closed calibration and
data exchange with computer using optional FlukeView software

@ Temperature readings in °C or °F using optional K-type thermocouple and 80AK ther-
mocouple adapter

@ Enhanced ranges, such as voltage measurements down to 1V, capacitance up to

[

"

TEST
PRICING

H=203 W=100 D=50mm. Weight 5459

50000uF and resistance up to 500MQ
Multiple reading display with bargraph and two level backlight

@ Optional toolpack accessory for hanging your meter and LockPak accessory for locking
your meter

@ Allinputs are protected to EN61010-1 CAT 111/CAT IV 600V

@ UL, CSA and TUV listed

Function Measuring Ranges Resolution  Accuracy

VDC 50mV, 500mV, 3000mV, 5V, 50V, 500V, 1000V 1V +/-(0.025%+5)
VAC 50mV, 500mV, 3000mV, 5V, 50V, 500V, 1000V 1V +/-(0.4%+40)
ADC 500uA, 5uA, 50mA, 400mA, 5A, 10A* 0.01pA +/-(0.15%+2)
AAC 500uA, 5000uA, 50mA, 400mA, 5A, 10A* 0.01pA +/-(0.75%+5)
Resistance 500€2 to 500MQ 0.01Q +/-(0.05%+2)
Conductance 500 ns 0.01nS +(1% + 10)
Capacitance 1000nF to 50000uF 0.001nF +/-(1.00%+5)
Frequency 500Hz, 5kHz, 50kHz, 999.99kHz 0.01Hz +/-(0.005%+1)
Temperature  -200 to +1350°C 0.1°C (1% + 1°C)
dBmand dBV  -52 to +60dB 0.01dB +0.1dB

Accuracies are best accuracies for each function.

*10A continuous, 20A for up to tot. 30 seconds and not specified.

Every 187 and 189 comes packaged with TL71 silicone test leads, probe holder, two AC70A alligator
clips, 4 x AA batteries (installed), manual and CD-ROM.

FlukeView Combo Kit: contains Fluke 189 and accessories as above plus; FlukeView forms
software, USB cable adaptor, temperature thermocouple, battery pack, meter hanging kit and
soft carry case.

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
228199

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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Mftrs. Price Each
Description List No. Order Code 1+ + +
Multimeter FLUKE 187  351-1212 a a a
Multimeter FLUKE 189 351-1224 D Foy Foy
FlukeView Combo Kit ~ 189/FVF2  124-2940 oy oy oy
FlukeView Forms S/W  FVF-BASIC ~ 947-9732 oy =a =a
FlukeView Forms 3.0 FVF-SC2.
S/W 359-6473 D oy oy
USB Cable Adaptor IR189USB  947-9740 D by Foy
Battery Pack BP189 947-9759 oy oy oy
Meter Locking Kit LockPak 431-3872 a a a
Meter Hanging Kit ToolPak 431-3896 oy oy oy
Test leads set TL76 442-1103 =a a a
Test leads set TL82 947-9767 oy oy oy
Carry Case C101 947-9783 oy =a =

Price Each

Standard Calibration Charge s[ca] oy
UKAS Calibration Charge Nca] oy

Insulation Multimeters
Model 1577 / 1587

1

LATEST
PRICING

W=275 H=200 D=100mm. Weight 3 kg

Combining a digital insulation tester with a full-featured, true RMS digital

multimeter in a single, compact, handheld unit, which provides maxi-

mum versatility for both troubleshooting and preventative maintenance.

Whether you work on motors, generators, cables, or switch gear, the

Fluke 1587/1577 Insulation Multimeters are ideally suited to help you with your tasks and at a
cost that is far less than buying the two products.

@ Large backlit display for easy reading

@ EN61010-1 1000V CAT III / 600V CAT IV
@ Three year warranty

@ Auto power off

@ Input alert warns of incorrect connections
@ Rugged utility hard case

Includes: hard case, test leads, crocodile clips, temperature probe (1587 only) and remote
test probe.

Accessories:

@ TPAK Magnetic Hanger (302-9578)

@ (25 Soft Carry Case (424-020)

Multimeter Features 1577 1587
True RMS voltage and current measurement [ ] [ ]
Auto and manual ranging [ ] [ J
Selectable filter for accurate measurements on motor drives [ ]
MIN / MAX recording (]
Diode Test [ ]
Temperature, capacitance and frequency measurement [ J
Insulation Features
User selectable test voltages for many applications [ ] [ ]
Special remote control probe for easy and safe measurements [ ] [ ]
Auto discharge of capacitive voltage for added user protection [ ] [ ]
Live circuit detection prevents insulation tests if >30V is detected [ ] [ ]
Insulation Specifications 1577 1587
Measurement Range 0.1M< to 600MQ 0.01MQ to 2GQ
Test Voltages 500V, 1000V 50V, 100V, 250V, 500V, 1000V
Test Voltage Accuracy +20%, -0% +20%, -0%
Short-circuit Test Current 1mA nominal 1mA nominal
Auto Discharge Discharge time <0.5s for C = 1uF or less
Maximum Capacitive Load Up to 1uF load Up to 1uF load
Other Functions Maximum Resolution Accuracy

1577 1587
DC Voltage 1000 V 1mv +(0.2%+2d) +(0.09%+2d)
AC Voltage 1000 V 0.1 mv +(2%+3d) +(1%+3d)
DC Current 400 mA 0.01 mA +(1%+2d) +(0.2%+2d)
AC Current 400 mA 0.01 mA +(2%+2d) +(1.5%+2d)
Resistance 50 MQ 01Q +(1.2%+2d) +(0.9%+2d)
Capacitance 9999 uF 1nF +(1.2%+2d)
Frequency 99.99 kHz 0.01 Hz +(0.1%+1d)
Temperature -40 - 537 °C 0.1°C +(1% + 10 digits)

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
415767.429121

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Price Each

Description Order Code 1+ 2+ 5+
1577 Insulation Multimeter 948-7484 =a a a
1587 Insulation Multimeter 948-7492 oy oy oy
TPAK Magnetic Hanger 302-9578 a a a
C25 Carry Case 424-020 oy oy =a

Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N oy

Instrument Holsters, Cases and Bags

11}

LATEST
PRICING

A range of holsters, cases and bags for FLUKE instru-
ments.

C10 Holster:Snap-on yellow holster with integarl stand.
H110 Holster:Snap-on yellow holster with integral stand
and probe/lead storage. Accepts the FLUKE ToolPak®
accessory for hanging.

H5 Holster:A rugged fabric holster with belt loop and lead
storage.

H3 Holster:A rugged fabric holster with belt loop and lead
storage.

C12A Soft Case:Zipped carry case with inside pocket and
belt loop.

C25 Soft Case:Zipped carry case with padding and inside
pocket.
€50 Soft Case:Zipped carry case with inside pocket, belt
loop and inside meter strap.
C90 Soft Case:Zipped carry case with padding and inside
pocket.
C125/C781 Soft Case:Zipped carry case with detachable
external accessory pouch.
C100 Hard Case:A tough polypropylene meter and acces-
sory case.
€550 Tool BagA rugged test tool bag with manufactured from ballistic cloth and a steel
reinforced frame. Includes a large pocket with 25 compartments.

Mftrs.

Description List No. FLUKE Compatibility

Holster c10 10/12, 16, 705/706

Holster H110 110/111/112, 712/714/715/717, 787

Holster H5 T3/T5

Holster H3 333/334/335/336/337

Soft Carry Case C12A 10/12, 7-300/7-600, 705/707

Soft Carry Case 025 183/185/187/189, 83/85/87 Ill, 73/77 ll, 27, 612/
714/715/717/724/725, 787, 505/50D, 51/52/53/54 Il

Soft Carry Case €50 110/111/112, 73/75 1ll, 27, 505/50D, 51/52/53/54 II

Soft Carry Case €90 175/177/179, 83/85/87 Ill, 73/77 Ill, 712/714/715/
717,787, 505/50D

Soft Carry Case G125 183/185/187/189, 8678, 39/41B/123, 718/724/725

Soft Carry Case G781 183/185/187/189, 8678, 39/41B/123, 718,
741B/743B/744

Hard Carry Case C100 175/177/179, 83/85/87 ll, 73/77 IlI, 10/12, 16, 27, 7-
300/7-600,712/714/715/717, 505/50D, 787

Tool Bag €550 For multiple meters and accessories

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
248378

Mftrs.

List No. Order Code Price Each
Holster Cc10 227-018 oy
Holster cr7ay 227-031 a
Holster H5. 874-164 oy
Holster H6 828-3931 oy
Holster H3 369-3107 oy
Soft Carry Case C12A 432-7720 D
Soft Carry Case 025 424-020 D
Soft Carry Case C50 424-006 oy
Soft Carry Case C90 424-018 oy
Soft Carry Case C125 428-3650 oy
Soft Carry Case C781 431-3914 D
Hard Carry Case €100 428-3661 oy
Tool Bag €550 428-3685 oy

Sales Tel: (65) 6788 0200

B = Black/SING
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Component Testers
LCR Component Tester P_EM

Atlas LCR40

@ Automatic componemt identification

@ Automatic test frequency selection (DC,
ikHz, 15kHz, 200kHz)

@ Delayed or instant analysis (for hands free
operation)

@ Auto power-off

@ Non-volatile probe and test lead compen-
sation

@ |Interchangeable probe sets

@ Automatic ranging and scaling with REAL
units display

@ 1% basic accuracy

This is an advanced instrument that greatly simplifies the testing of passive components. The
product does everything automatically, it tells you the component type in addition to the
component value data. The analyser also automatically selects the best signal level and
frequency for the particular component under test. Further component data is also displayed
such as the DC resistance of an inductor.

A testers kit is also available which includes the LCR40 Component Tester, carry case and
DCA55 semiconductor analyser.

Semiconductor Analyser DCA55

Automatically identifies transistors, Darlingtons, diode protected transistors, resistor shunted
transistors, enhancement and depletion mode MOSFETSs, JFETs, low power thyristors and
triacs, diodes, diode networks, LEDs and bicolour LEDs.

Min. Typ. Max.
Inductance Range 1uH 10H
Resolution 0.4uH 0.8uH
Accuracy +1% +0.8uH
Capacitance Range 0.4pF 10mF
Resolution 0.1pF 0.3pF
Accuracy +1% +0.3pF
Resistance Range 1R 2MR
Resolution 0.3R 0.6R
Accuracy +1% +0.6R
Peak test voltage -1.05V +1.05V
Peak test current -3.25mA +3.25mA
Test Frequency 1kHz -11% +11%
accuracy 15kHz -11% +11%
200kHz -100ppm +100ppm
Sine purity -60dB 2" harmonic
Peak test voltage 10°C 40°C
Battery operating voltage 8.5V 13V
333710.277355
Mftrs. Price Each
Description List No. Order Code 1+ + +
LCR Tester LCR-40 470-5233  232.41 == ==
Carry Case ATC55 521-5511 41.66 - - - -
Surface Mount SMD03
Tweezers 521-5481 52.73 == ==
Crocodile Clips CRCO1 521-5493 25.06 == ==
Long Grabber XKM04
Probes 521-5500 16.76 == ==
Probes Kit PTP03
(includes SMD03,
CRCO1,XKM04) 783-0262 99.60 == ==
Testers Kit LCR40+DCA55+ATC55 783-0270  415.02 == ==

Capacitance and ESR Meter P_EM

Atlas ESR60
Measuring a capacitors ESR is a great in-
dicator of capacitor condition. The Atlas
ESR offers instant results and can be used
in-circuit so capacitors don’t need to be
removed. When testing out of cicuit the
meter will also show the capacitance, and
can still be used on highly charged capac-
tiors.

@ Measure capacitance and equivalent
series resistance (ESR)

@ Capable of in-circuit testing

@ Polarity free, connect any way round

@ Protected against highly charged ca-
pacitors

@ Easy to use; just connect the probes

and press test

W=103 H=70 D =20mm

Parameter Min Typ Max
Peak test current into S/C +20mA +25mA
Peak test voltage across 0/C +2.5V +3.0V
Capacitance measurement range 1uF 22 000uF
Capacitance accuracy +4% +0.2uF

ESR measurement range 0Q 10Q
ESR resolution (ESR < 1€2) 0.01Q 0.02Q
ESR resolution (ESR > 1€2) 0.1Q 0.2Q
ESR accuracy (ESR < 1Q) +2% +0.02Q

ESR accuracy (ESR > 1Q) +2% +0.2Q

Abuse voltage (for C < 10uF) +400V

Abuse voltage (for C > 10uF) +40V

300,000 products, stocked and ready to despatch

1785

Test Equipment - Electrical/Electronic
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS

1785
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347708.348857

Mftrs. Order Price Each
Description List No. Code 1+ + +
ESR Meter ESR60 783-0254 232.41 - - --
Carry Case ATC55 521-5511 41.66 - - - -

Thyristor and Triac Analyser
Atlas SCR100

H=72, W=103, D=20mm

@ Thyristor and triac identification

@ Automatic lead identification Gate, Anode,
Cathode for thyristors and Gate, MT1,
MT2 for triacs

@ Gate sensitivity checking (100pA to
100mA)

@ Polarity free, connect any way round

@ Common fault detection

@ Simple to use (just connect thyristor or
triac and press test)

Thyristors and triacs vary a great deal in their requirements for gate trigger currents, some can
be triggered with just 50uA, others may need up to 100mA. The Atlas SCR will progressively
increase gate trigger currents until the device is triggered, it will then display its findings. Even
sensitive devices can be tested in safety, test currents last for less than 200uS and levels are

limited to safe levels.

Parameter
Gate test current
Load test current

Gate trigger duration

Main current duration

Peak 0/C test voltage

Peak S/C test current

Battery type

Mftrs.

Description List No.
Analyser SCR100
Carry Case ATC55

Component Analyser
Atlas DCA55

H=70,
W=103,0=20

Test Equipment - Electrical/Electronic

Min Typ Max Units

0.1 100 mA

90 100 120 mA

100 us

200 us

+12 v

120 mA

GP23/MN21 12V
347707.348855
Price Each

Order Code 1+ + +
783-0246 265.61 -- --
521-5511 41.66 - - --

Atesters kit is also available which includes the
LCR40 Passive Component Tester, carry case
and DCA55 semiconductor analyser.

Passive component Analyser LCR40

An advanced instrument that greatly simplifies

the testing of passive components, it will identify the type of component (Inductor, Capacitor
or Resistor) together with the components main value. Additionally, futher component data is

also displayed such as the DC resistance of an inductor.

@ Automatically identifies transis-
tors, Darlingtons, diode protect-
ed transistors, resistor shunted

=S
(4]}

@ Measures transistor gain, MOSFET gate thresh-
old voltage, and forward voltage drop of diodes,
LEDs and transistor base-emitter junctions

transistors, enhancement and @ 2 line scrollable LCD

depletion mode MOSFETs, @ Simple two button control

JFETs, low power thyristors and @ Gold plated universal probes

triacs, diodes, diode networks, @ Battery supplied

LEDs and bicolour LEDs. @ Colour coded, universal clips
@ Automatic pin-out identification ~ @ Auto/manual power off

for all the above components @ Choice of 5 colours

227399.410810
Price Each

Description Mftrs. List No. Order Code 1+ + +
Red Analyser DCA55R 372-7440 177.00 == ==
Blue Analyser DCA55B 372-7452 180.54 == ==
Black Analyser DCA55K 372-7464 177.00 == ==
Translucent Blue Analyser DCAS5T 372-7476  180.54 -- --
Grey Analyser DCA55 335-7107 180.54 -- --
Carry Case ATC55 521-5511  41.66 -- - -
Surface Mount Tweezers SMDO03 521-5481  52.73 -- --
Crocodile Clips CRCO1 521-5493  25.06 - - - -
Long Grabber Probes XKM04 521-5500 16.76 - - - -
Probes Kit (Includes PTPO3
SMD03, CRCO1, XKM04) 783-0262  99.60 == ==
Testers Kit LCR40-+DCA55+ATC55 783-0270 415.02 == ==

1786
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Capacitance and Resistance Meter

CR50
The CR50 measures capacitance in nine ranges from 200pF to 20
uF with a resolution of 0.1pF in the 200pF range. To assure
optimum accuracy, an external "Zero" pot adjusts out stray capac-
itance from test leads in the 200pF range. There are seven ranges
of resistance from 20Q to 20M<Q, with 0.01€2 resolution in the
20Q range. Again a "zero" pot is provided for the "low ohms"
range.
@ Unique Full-Range Capacitance Meter and Resistance Meter
@ Dual "Zero Adjust" Pots
@® "Low Ohms" Range
@ Diode and Continuity tests
@ Large 17mm high display characters
@ Supplied with premium test leads with screw-on alligator
clips
@ Designed to EN61010-1, Cat Il, CE marked
Ranges Accuracy
Resistance 20R, 200R, 2kR, 20kR, 200kR, 2mR, 20mR +/-0.5% rdg +/- 1 digit
Capacitance 200pF,2nF,200nF,2uF,20uF,200uF,2000uF
Diode test 1mA/3.2V dc +/-0.5 rdg +/- 1 digit
Continuity test
220445
Mftrs. Price Each
List No. Order Code 1+ +
CR50 327-1328 = =a a
Price Each
Standard Calibration S =
UKAS Calibration N oy
Component Tester
LCR55

@ Inductance, capacitance and resistance
meter
@ 28 user ranges

@ Transistor continuity, diode and microwave diode tester
@ 3% digit display, 1999 count, large 18mm high digits

@ Data hold and max hold
@ Zero adjustment knob (20<2 range)

@ Capacitor measurement slots and dedicated test sockets

@ [EC1010-1, Cat I, CE

Resistance 202, 2002, 2 k2, 20 k2, 200 k2, 2 M, 20 MQ
Inductance  200pH, 2 mH, 20 mH, 2 H, 20 H, 200 H

Capacitance 200 pF, 2 nF, 20 nF, 200 nF, 2 uF, 20 uF, 200 uF, 2000 uF
Microwave

Diode Test 0.6 mA approx, 7.0 V DC typical

H=183, W=80,D=38 Continuity tone 2 kQ range: Tone at R < 30Q

Weight 311g
222523

Mftrs. Price Each
List No. Order Code 1+ + +
LCR55 184-469 a a a
CAL Price Each
Code
Standard Calibration Charge S oy
UKAS Calibration Charge N oy

Dual Display LCR Meter
72-960

This is a hand held LCR meter for
quick and easy testing of a wide
range of discreet electronic compo-
nents

@ Measures inductance, capacitance, resistance, Q and

dissipation factor
@ 4 digit, 9999 count LCD

@ Dual display allows simultaneous measurement of in-
ductance and Q or capacitance and dissipation factor

@ Auto or manual ranging, data hold
@ Selectable test frequency 1KHz or 120Hz
@ Dynamic recording of min/max/AVG

@ Relative mode for deviation measurement

@ Tolerance mode (1%, 5%, 10%)

@ Includes 9V battery, test leads and owners manual

1mH to 10000H
1000pF to 10000F

10R to 10MR

88.9 (W) x 187.33 (H) x 38.1 (D)

Inductance
Capacitance
Resistance
Dimensions

Mftrs.
List No.

72-960

Price Each
Order Code 1+ +
342-1521 380.60 --
Price Each
S oy
N =

Standard Calibration
UKAS Calibration

228162

1,000s more products available at www.farnell-newarkinone.com.sg

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Capacitance Meter

72-6795

Description

LCR Meter
Rubber Holster

Mini LCR Meter
72-6634

Mftrs.
List No.

72-6634
PP3 Battery

Digital LCR Meter

Description
Digital LCR Meter

Standard Calibration Charge

@ Nine ranges from 200pF to 20mF

@ 3.5 digit, 1999 count LCD display

@ High accuracy

@ Zero adjustment

@ Low battery indicator

@ OQverrange indicator

@ Fuse protected

@ Supplied with test leads, 9V battery and user instructions

Ranges 200pF, 2nF, 20nF, 200nF, 2uF, 20uF, 200uF, 2000uF, 20mF
Max Resolution0.1pF
Accuracy  200pF~ 200uF: +(0.5% + 1 digit), 2000uF: +(1% + 1 digit)
20mF: +(2% + 2 digits)
337242.343640
Price Each
List No. Order Code 1+ +
72-6795 490-8272 82.51 ==
72-6796 490-8284 5.24 ==

A hand held meter designed to mea-
sure inductance, capacitance and re-
sistance

@ 37 digit 1999 count display

@ Overrange indication

@ Power requirements 1 x 9V battery (not included)
@ Dimensions W=73, L=120, D=38.1

@ CE marked

@ Includes operating instructions and test leads

Accuracy
Inductance 2mH-20H +/-(5% +5 digits)
Capacitance 2000pF to 200uF +/-(3% +3 digits)
Resistance 200R to 20MR +/-(2% +3 digits)
Power requirements PP3 9V battery (not included)
228163
Price Each
Order Code 1+
356-2645 102.99
378-5786 7.64

Ahandheld digital LCR meter for the measurement of
inductance, capacitance and resistance.

@ 3% digits (3999 max
count)
@ Bargraph
@ Splash proof
@ Relative measurement
@ Data hold
@ Auto power off
@ Continuity check
@ TTL logic test
@ Smart fuse equivalent circuit
@ Conforms to EN61010-1 CAT Ill 600V

DC/AC Voltage 400mV-600V
DC/AC Current 40mA-400mA
Resistance 400Q-40MQ
Capacitance 400nF-400pF
Inductance 4mH-4H
414906.344315
Price Each
Order Code 1+ + +
100-3030 97.49 == ==
Price Each
S =

Precision LCR Bridge

LCR400

Sales Tel: (65) 6788 0200

C=CYAN M = Magenta

The LCR400 is a low cost precision LCR
bridge intended for use within goods inward
inspection areas, laboratories and produc-
tion facilities. The measurement accuracy is
0.1% and the maximum measurement fre-
quency is 10kHz. Features include dual dis-
plays, a built in limits comparator with bin-
ning, and an RS-232 interface for set-up and
results logging. A high quality test fixture is
incorporated into the body of the instrument

B = Black/SING

@ 0.1% basic measurement accuracy
@ Three test frequencies

@ Dual 5 digit high brightness displays
@ Automatic component recognition

@ Built in 4 terminal component fixture
@ Switchable bias voltage

@ Protection against charged capacitors

Test Equipment - Electrical/Electronic

2 fail bins
@ RS-232 interface

Windows® based software

connectors and Kelvin Clips

Measurement functions

Parameters measured:
Measurement modes:

R L C,D&Q
Series or parallel equivalent circuit

Measurement functions:  Fully autoranging including L, C, R selection, range hold
Zero function: Nulls out up to 100pF at test fixture
Measurement frequency:  Selectable as 100Hz, 1kHz or 10kHZ

Displayed functions:

R+Q, L+Q, C+D, C+R

Measuring ranges

Resistance:
Inductance:
Capacitance:
D:
Q:

Accuracy:

R: 0.1%1 digit
0.5%1 digit
2%1 digit

L: 0.1%+1 digit
0.5%:1 digit
2%+1 digit

C: 0.1%=1 digit
0.5%+1 digit
2%+1 digit

0.1mQ to 990MQ

0.001H to 9900H

0.001pF to 99mF

0.001 to 999

0.001 to 999

100Hz 1kHz 10kHz

2Q 10 TMQ 20 to 500KQ 20 to 50KQ
0.4Q to 5MQ 0.4Q to 2MQ 0.4Q to 200KQ
0.1Q to 20MQ 0.1Q to 10MQ 0.1Q-500kQ
4mH to 500H 0.4mH to 50H 40uH to 5H
0.8mH-2500H 80p-250H 8u-25H
0.2mH to 9900H 20pH to 1000H 2uH to 100H
10nF-1000uF 1nF to 100uF 100pF to 10uF
2nF-5000pF 200pF-500uF 20pF-50uF
500pF to 20000uF 50pF to 2000uF 5pF to 200uF

(R accuracies apply for Q<0.1. L accuracies apply for Q >10.
C accuracies apply for D<10.1 and after Null).

Limits comparator

Limits set-up:

Binning:
Display
Display type:
Annunciators:

Displayed functions:

Inputs

Component connection:

Bias voltage:
Protection:
General
Keyboard:

Non-volatile memory:

Multiple upper and lower limits can be set from the keyboard or
from the RS-232 interface
Up to 8 pass bins can be defined plus fail high and fail low.

Dual 5-digit 0.56" LEDs. Max. count 30,000. Display hold.
LED annunciators for all functions and measurement units.
R+Q, L+Q, C+D, C+R, PASS/Hi/LO, bin number

4-terminal connection via internal fixture for both radial and axial
components. Sockets for 4-terminal external connection.
Switchable 2V polarising voltage. External bias up to 50V.

Will withstand capacitors charged up to 50V.

Full numeric keyboard.
Up to 9 complete set-ups.

Interfaces: RS-232
Input voltage: 230V or 115V+14%, 50/60Hz, internally adjustable.
Safety and EMC: Complies with EN61010-1, EN55081-1 and EN55082-1.
Options
LCR PC link: Windows@ based software enabling logging of results to a pc as well
as extended storage of instrument set-ups
LCR BNC: Adaptor enabling a four terminal connection to be made to any remote
test fixture using BNC cable.
LCR SMD: Surface Mount Tweezers of high quality incorporating a four terminal
connection.
LCR K-clips: Kelvin Clip ( 4 terminal) remote connection lead set note that this
requires option LCR-BNC for connection to the LCR400.
Price Each
Miftrs. List No. Order Code 1+ Ak 4
LCR 400 351-0906 1,976.25 == ==
LCR PC Link 381-2418 155.12 - = - =
LCR BNC 381-2388 213.90 == ==
LCR SMD 381-2390 272.42 == ==
LCR K CLIPS 381-2406 239.37 == ==
IC Testers
ChipMaster Compact

H=45, W=100, D=195

Intermittent and temperature related faults are located using loop and conditional loop tests.

The ChipMaster digital IC tester will
identify and functionally verify a wide
range of devices from many popular IC

families, ideal for batch testing and fault finding applications.

The compact, battery powered unit is fitted with a 40 pin ZIF
socket for insertion of the device to be tested, a numerical
keypad for keying of the device type number (where known)
and a 2 line, 16 character LCD for device type and diag-

nostics display.

Designed for reliable, simple operation the ChipMaster com-
pares the device under test with its internal memory and
indicates a pass/fail condition, the device type and individual

pin status on the display.

@ Test devices from TTL, CMOS, Memory, Interface and

LSI families up to 40 pins
@ Detects intermittent and temperature related faults
@ Unknown device indentification
@ Hand held, battery powered

Supplied with 4x1.5V, AA type batteries and operating instructions.
The ChipMaster may be powered by an external 6V dc supply.

300,000 products, stocked and ready to despatch

@ Limits comparator with 8 pass bins plus

@ RS-232 interface (standard) and optional

@ Optional Surface Mount Tweezers, BNC

1787
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS

1787



Farnell Page 1788 Date: 22-08-06 time:09:24

1788

Test Equipment - Electrical/Electronic

=S
(4]}

1788

C=CYAN M = Magenta

Test Equipment - Electrical/Electronic

222364

Price Each
Order Code 1+ + +

282-911 1,044.81 == ==

LinearMaster Compact

The LinearMaster Compact is a
hand held, battery operated ana-
logue IC tester. In addition to test-
ing ICs, the unit will also identify unknown ICs.

The device to be tested/identified is inserted into the 16 pin
ZIF socket. A numeric keypad allows the device type to be
entered if known and menu prompts and test results are
displayed on a 2 line x16 character alphanumeric LCD.

Conditional and unconditional loop modes are available so
that intermittent or temperature related faults can be found.
There is also a test whereby the system emulates passive
circuitry thereby providing a comprehensive testing of the
component. The unit is powered by two 9V PP3 style
batteries (supplied).

Supplied with a comprehensive user manual.

H=45, W=100, D=195

@ Tests or identifies Op-amps, voltage reg- @ Displays diagnostic information for indi-
ulators,DACs/ADCs, voltage references, vidual pins
comparators, and other linear ICs @ Hand held, battery operation
@ Integral two linex16 character LCD

Op-amps Comparators Transistor arrays
Voltage regulators Analogue switches Opto couplers
DACs/ADCs Analogue multiplexers (other devices may be added

Voltage references Opto isolators by future software updates)

222369

Price Each
Order Code 1+ + +

453-869 1,269.86 == ==

Graphical Multimeters

Graphical Multimeter
Fluke 867B

@ The most accurate
Fluke hand held DMM
High accuracy -
0.025% basic dc accu-

racy
32,000 count resolution lt
Fully automatic waveform display

Easy to use - familiar multimeter I;'AlﬂﬁNE
dial selection of functions

New bright display with adjustable back light,
increased dc accuracy (867B)

Trendgraph electronic chart recorder

10 to 1MHz digital waveform display

Optional SC860 PC Software Package and op-
tical interface

Designed to meet IEC 1010-1 Category Il for
1000V measurements

@ Incircuit component testing

The comprehensive set of measurement ranges of these instruments makes them ideal for
service or repair of industrial controls, production equipment, transducers or consumer
electronics. Other applications include calibration of industrial equipment and quality control
or production test on components. Many measurements are available with extended ranges or
accuracies unavailable on other multimeters. The 30mA current range is accurate to 0.05% -
ideal for working on 4 - 20mA instrumentation current loops. To determine the dB gain or loss
of amplifiers, filters, attenuators or telecommunications systems use the dB function with
selectable reference impedances (a choice of 16 available). For diode test the AutoDiode®
feature electronically reverses the test lead polarity. It also shows the diode polarity if the diode
is functional.

Abuiltin RS232 interface gives easy access to a serial printer or PC. Using the Fluke View@®
860 PC software measurements can be stored and displayed on a PC.

All instruments are supplied with a user manual. See below under Ordering Information for
additional accessories supplied with the instruments.

Ranges
dc voltage 0to 1000V
ac voltage 0to 1000V (20Hz to 300kHz)
dc/ac current 863: 30mA to 10A
867B: 30mA to 10A
Resistance 09 to 30MQ
Capacitance 10nF to 10000uF
Frequency 2Hz to 2MHz
Decibels Selectable references from 2,4,8,16,50,75,93,110,

125, 135, 150, 300, 600, 900, 1000 and 1200Q

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

§ FARNELL 1Inone

Basic Accuracy (£figure in %) 867B Basic Accuracy (£figure in %) 867B
dc voltage 0.025% ac current 0.75%
ac voltage 0.5% Resistance 0.07%
dc current 300pA to 10A 0.05%t0 2%  Capacitance 1.9%

30mAto 10A 0.05%+15 Frequency 0.05%
General

Resistance/Conductance/Continuity measurement
Automatic polarity AutoDiode@ test

Duty Cycle/Pulse Width/Period measurement
Min/Max with time stamp

High impedance input

High voltage indicator

100V input protection (8kV spikes) on
all functions

Peak Hold NeedleGraph@simulated analogue display
Auto of manual ranging TrendGraph@mode shows how data changes
Smoothing@function over time

dB with selectable references Automatically logs a reading for upto 30 hours
Switchable true rms/average responding

ac measurements
Selection Guide

Basic dc accuracy

30A direct current accuracy

Current ranges

+0.025%
+0.5%+15 counts

Frequency counter range <10MHz
Meter ac bandwidth 300KHz
waveform display bandwith 1MHz
Logic activity [ ]
Component test [ ]

LCD backlight [ J
Internal battery charging

Waveform memory [ ]
TL70A test leads [ ]

TL20 test leads optional
Alkaline batteries supplied -
Battery eliminator supplied [ ]
NiCad batteries supplied standard
RS232 interface adaptor and Fluke View@

Software supplied optional

*Requires external battery charger Order Code 546-690

Ordering Information

1. The Fluke 867B (order code 768-959) is supplied with NiCad batteries and battery eliminator.
The Fluke 867B will recharge the NiCad batteries internally.

2. The Fluke 8678 are supplied with TL70A test leads

3. Use only correct replacement fuses

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
222401

MIftrs. Price Each
Description List No. Order Code 4= A 1
Multimeter 867B 768-959 = = =
Soft carry case C789 546-665 = = koY
Interface cable PM9080 252-384 = = =
Fluke View software ~ SW860D 561-733 = o oy
NiCad battery pack ~ BP7217 546-689 = = =
Spare fuse 440mA,
1100V 943121 546-719 = = =
Spare fuse, 11A,
1100V 803293 546-720 = = =

Price Each

Standard Calibration Charge s[cig =
UKAS Calibration Charge N[c2 =

Benchtop Digital Multimeters

Autoranging Bench DMM
Fluke 45 Series

"

LATEST
PRICING

H=93, W=216, D=286

Abench/portable 5 digit multimeter with dual displays housed in an attractively designed case
with integral carrying handle. Two models are available, mains or mains/ rechargable battery
operation.

Dual Displays, are useful in applications requiring two different measurements of the same
signal, for example displaying the ac ripple on a dc source simultaneously or monitoring the
voltage drop across a load while measuring the current through the load.

Compare Mode, for fast 'in-tolerance’ testing, upper and lower limits are entered through the
front panel. Displays show hi/lo or pass and the measured value.

dB Measurement, decibels are displayed, by using the front panel to select any of 21
references from 2Q to 8000Q2 with audio power displayed in watts for 2Q, 4Q, 8Q and 16Q
impedances.

RS232 Interface allows reading to be printed on a standard RS232 printer, filed, manipulated
or transmitted by modem, ie remote testing.

Supplied with operators manual, mains lead and test leads. (rechargeable batteries are fitted to
the battery/mains version). A soft carrying case is available as a separate item.

@ Twin 5 digit multifunction Vacuum Fluo- @ Frequency measurement to 1MHz
rescent displays @ 0.02% Basic dc accuracy

@ Touch hold, relative and min/max func- @ True rms voltage including ac + dc
tions @ RS232 interface

@ Compare (hi/lo/pass) batch test function @ dB measurement

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Ranges
dc/ac voltage 100mV, 300mV, 1000mV, 3V, 10V, 30V, 100V, 300V, 1000V
(750V on ac range)

dc/ac current 10mA, 30mA, 100mA, 10A

Resistance 100R, 300R, 1kR, 3kR, 10kR, 30kR, 100kR, 300kR, 1MR, 3MR,
30MR, 100MR, 300MR

Frequency 1000Hz, 10kHz, 100kHz, 1MHz

General

Inputimpedance  dc/ac voltage ~ 10M<//<100pF

Input protection dc/ac current  20.5mm x 5mm 500mA/250V and

12" x %" 15A 250V fast blow fuse
Rechargable (8 hours life typical from full
charge) recharge time 16 hours

Power requirements 90 to 264 Vac (no switching required)

Mftrs. List No. 45 = 107-374, 45-01 = 107-375

Battery (battery version only)

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit www.far-

nellinone.com for the latest prices.
202329

Price Each
Mftrs. List No. Order Code 1+ + +
Type 45 mains only 107-374 oy oy oy
Type 45-01 battery/mains 107-375 = oy oy
Standard Calibration Charge s[c1] =
UKAS Calibration Charge N1 =

Benchtop Digital Multimeter
MTX3250

The MTX3250 is a versatile, multifunction mul-
timeter suitable for a host of measurements.
Reduced connections limited to 3 terminals
limits errors and allows complete current aut-
oranging between 50p and 20A. The 3-way
display gives measurement combinations that
meet current applications simply and efficient-
ly, as for example, bandwidth measurement
(attenuation in dB and frequency display).

Test Equipment - Electrical/Electronic

@ Simple to operate @ Wide range of measurement functions
@ Basic dc accuracy 0.0035% (10V range) @ Up to 1000 readings per second
@ Basic ac accuracy 0.06% (10Hz to @ 512 reading memory

1789

20KHz) @ Optional Bench Link Software, 34812A-
@ RS232/GPIB interface as standard UK
Ranges
dc voltage 100mV to 1000V
ac voltage (True RMS) 100mV to 750V
dc current 10mA to 3A ranges
ac current 1A to 3A ranges
Resistance 1002 to 100MQ
Frequency and period 3Hz (0.33s) to 300kHz (3.33us)
Diode test 1V range, 1mA test current
Maths functions Null, min/max/avg. dBm, dB, limit test, ratio dc volts
Continuity 10004 range, threshold variable from 1 to 1 kQ
Power 100/120/220/240V 45-65Hz, 360Hz-440Hz
Weight 3kg
222511
Price Each

Mftrs. List No. Order Code 1+

34401A 575-896 3,003.29

34812A-UK 583-455 781.20

40,000 Count True RMS DMM with PC interface

1604

@ Frequency measurement function
@ Relative, T-Hold and Min-Max functions
@ Isolated RS232 interface as standard

@ 40,000 count, auto/manual ranging

@ Basic d.c. Vaccuracy 0.08%

@ Resoloution 10uV, 10me2, 0.1pA

@ Large bright LED display
(14mm/0.56")

@ Current measurement up to 10 amps

@ True RMS as functions, wide ac
bandwidth

Test ranges include continuity, diode, capac- @ Safety EN6101-1, EMC 50081-1, EN50082-1 g
itance, resistance, frequency, duty cycle, tem- " )
perature, Voltage AC/DC and current AC/DC. Function Ranges Max. Resolution 9
dc voltage 400mV to 1000V 10uv 4+
@ MATH Mode gives a direct reading of the measured quantity, as well as the corre- ac voltage 400mV to 750V 10uV 8
sponding physical unit dc/ac current 4mA to 10A 0.1uv -
@ Surveillance Mode records the minima and maxima so to catch and date faults de/ac current 1mA to 10A 10uv H
@ Relative Mode, expressed in absolute, percentage or dB (ratio), makes direct oper- Resistance 400R to 40MR 10mR o]
ations Fequency 4kHz to 40kHz 0.1Hz O
@ Supplied with d, user instructions, test leads and an interacti tati General =
upplied with power cord, user instructions, test leads and an interactive presentation Power 230V or 115V ac nominal 50/60Hz (adjustable interally) =
of the instrument on CD-ROM Weight 2% 8
Display 50,000 counts LCD 50x140mm Backlit 3-way display RS232 interface opto-isolated bi-directional, 9600 baud m
V DG Ranges and Basic Accuracy 500mV, 500V & 1000V, 0.08%L+3D 222506
V AC Ranges and Basic Accuracy Bandwidth ~ 500mV - 600V 0.5%R-+3D (50,000 counts) 100kHz Price Each _'L
| DC Ranges and Accuracy Bandwidth 500w, 500mA & 10A, 0.2%R+3D cC
I AC Ranges and Accuracy Bandwidth 500y, 500mA & 10A, 0.5%R+3D 10kHz Order Code 1+ + + o
0hm Ranges and Basic Accuracy 50009 - 50MQ 0.1%L+3D 605-499 629.24 - - - - E
Dimensions (WxHxD) 270x170x190mm Price Each o
Weight 2.3kg Standard Calibration Charge sl = 5
Standards IEC 61010-1, 2001 and EMC NF 61326-1, 1998 UKAS Calibration Charge NED = o
338554.343950 LL'
Mitrs. Price Each "(3
Description List No. Order Code 1+ + + Dual Display True RMS DMM ()
UK Versions 1705 =
Bench Top Multimeter ~ MTX3250 505-8041  1,324.78 -- --
5MHz Function Generator MTX3240 505-8030  1,324.78 -- --
100MHz Oscilloscope ~ MTX3352-C UK 505-8028  2,643.44 -- -- 45
EURO Versions
Bench Top Multimeter ~ MTX3250 411-0110 1,239.82 - - - -
5MHz Function Generator MTX3240 411-0109 1,228.71 - - --
100MHz Oscilloscope ~ MTX3352-C 423-2537  4,052.57 -- --
Price Each
Standard Calibration Charge S =
UKAS Calibration Charge N = . )
Standard Calibration Charge s = @ Dual Display and Dual measurement @ True rms ac functions
UKAS Calibration Charge N = @ Auto ranging and manual ranging @ Relative measurement =
@ Frequency and capacitance measurements @ Wide range of computing functions, ©
@ dB, watts and VA eg A + b [
True RMS, 672 digit @ 100 reading datalogging @ Mains battery operated &
. 9 i - i c
Benchtop Multimeter @ 12000 count, 0.04% basic dcV acc. @ Isolated RS-232 interface as standard S
34401A Ranges Ranges g
dc voltage 100mV to 1000V Resistance 100R to 20MR o
ac voltage (True rms) 100mV to 750V Fequency 100Hz to 100kHz %_
dc/ac current 1mAto 10A Capacitance 10nF to 100uF o
222445.409505 [7))
I
Price Each &
Mftrs. List No. Order Code 1+ i + =30
1705 724-014 945.44 -- - - - %_ S
Standard Calibration Charge s [c5] = SED
UKAS Calibration Charge N [c5] = 5873
= ‘g’
coE
H=103.6, W=254.4, D=374 oz3
The 34401 is a highly accurate mains powered bench meter capable of measuring up to ® <+
1000V with a 6.5 digit resolution with a basic dc accuracy of 0.0035%. Advanced testing m
functions allow limit checks that can drive a TTL output :
(=)
Sales Tel: (65) 6788 0200 300,000 products, stocked and ready to despatch 1789

B = Black/SING
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High Resolution DMM - 1906
True RMS 5% digit Computing Multimeter

Range
AC/DC Current 40A, 200A
DC Voltage 600V
AC Voltage 600V
Resistance 402 to 40MQ
Capacitance 4nF to 4uF
Temperature -40°F to 1800F
Frequency 100Hz to 100KHz
Mftrs
List No. Order Code
72-6614 490-8302

@ 5% digit (210,000 Count) LED display

@ 0.012% basic accuracy, 1uV, ImQ and
1nA resolution

@ Automatic or manual ranging

@ Four terminal ohms measurement

@ Current up to 10 Amps

@ 100 reading data logger

@ Wide range of computing functions,
Ax +B, % deviation, min/max

@ Isolated RS-232 interface as standard

Standard Calibration
UKAS Calibration

@ True rms ac functions, wide ac bandwidth

Ranges dc/ac current 200uA to 10A
dc voltage 200mV to 1000V Resistance 200R to 20MR
ac voltage (True rms) 200mV to 750V
222450
Price Each
Iftrs. List No. Order Code 1+ + +
1906 724-026 1,248.99 == ==
Standard Calibration Charge s [cua] oy
UKAS Calibration Charge N [c1] oy
Current Clamps

Current Clamp AC/DC 20A - PR30

A high performance current clamp with BNC termination
specifically for use with oscilloscopes

@ Reliable and accurate non-intrusive current clamps

@ AC and DC measurements from 10mA to 1000A
over three models

@ Broad bandwidth, low phase shift

@ Superior noise rejection

@ Compact lightweight design

@ Excellent accuracy

@ Conformance to IEC1010 and EMC standards

H=183,W=54D=25

Model PR30 PR430 PR1030
Ranges 30A Peak 40A,400A Peak 100A,1000Apk Peak
Resolution +/-1mA +/-10mA,100A +/-100mA
Accuracy +/-1%+2mA +/-1%+30mA, +/-1%+300mA  +/-1%+500mA
Output 100mV/A 10mV/A,1mV/A 10mV/A,TmV/A
Frequency range DC to 100kHz(-0.5dB) DG to 20kHz(-1.0dB) DC to 20kHz(-1.0dB)
Phase Shift below 2kHz <2° <1° <1°
Maximum conductor ~ 19mm 19mm 31mm
Maximum overload 500A 4000A 10000A
222368.410795
Price Each
Type Order Code 14 + +
PR30 454-140 655.65 == ==
PR430 184-408 548.26 == ==
PR1030 184-410 449.70 == ==
Standard Calibration Charge s [c5] oy

Mini Current Clamp Meter
72-6614

A compact multi-function clamp meter featuring AC/DC voltage and current, temperature,
capacitance, resistance and frequency measurement. Clear controls and a large LCD display
provide an ideal solution for a range of measurement applications.

@ Auto/manual ranging @ Min/Max and relative function

@ AC/DC voltage and current measure- @ Data hold
ment @ 23mm jaw capacity

@ Temperature, Capacitance, resistance @ Audible continuity tester

and frequency measurement @ Meets IEC1010 CAT Il 600V

@ High accuracy and resolution @ Supplied with 2x AA batteries, K-type

@ Large 3.75 digit, 3999 count LCD dis- thermocouple, test leads, carry case and
play user instructions

§ FARNELL 1Inone

Max Resolution Basic Accuracy

Mini True RMS AC/DC Clamp Meter

72-6185

@ High accuracy and resolution
@ Large 3% digit, 3999 count LCD with

bargraph
@ Frequency

@ Max/Min, auto zero

10mA +(1.5% + 2 digits)
0.1mv +(1.5% + 3 digits)
1mv +(1.5% + 5 digits)
0.1Q +(1.5% + 2 digits)
1pF +(3% + 2 digits)
0.1°F +(0.5% + 4°F)
0.01Hz +(0.5% = 2 digits)
337214
Price Each
1+ +
300.03 --
Price Each
S oy
N [c2] =
@ Display hold
@ Overload protection
@ CE marked

@ Includes two 1.5V ‘AA’ batteries, carry-
ing case and owners manual

AC current range 4A,400A Jaw opening 23mm
DC current range 4A-400A Dimensions 63.5 (L) x 184.15 (W) x 38.1 (H)
Frequency 40Hz to 1KHz
231087
Price Each
Miftrs. List No. Order Code 1+ + +
72-6185 342-1545 336.60 == ==
Price Each
Standard Calibration S ey
UKAS Calibration N Foy

Clamp Meter with AC/DC Current and kW

Measurement

72-7220 / 72-7221

W=64 H=192 D=31mm. Weight 2409

Ranges
DC kW 40KW, 400KW
AC Power (T RMS) 40KW, 400KW
DC Current 400A, 800A
AC Current (T RMS)* 400A, 700A
DC Voltage 400V, 600V
AC Voltage (T RMS)* 400V, 600V
Resistance 40002, 4kQ

A compact 3% digit, 3999 count
autoranging clamp meter available
with or without True RMS current
and voltage measurement. Ideal
for testing appliances, measuring
loads on motors and generators,
testing branch circuits and plant
loads.

@ One touch DCA zero

@ Resistance measurement with
continuity beeper

@ Data hold

@ Low battery Indicator

@ Jaw opening accepts cables
to 27mm &

@ Complies with IEC1010-1,
CAT Il 600V

@ Includes test leads, 9V bat-

tery, instruction manual and

* T RMS measurements available on Model 72-7221 only

Mftrs.

List No. Order Code
72-7220 490-8363
72-7221 490-8375

Standard Calibration Charge

1,000s more products available at www.farnell-newarkinone.com.sg

M = Magenta B = Black/SING

carry case
Resolution Accuracy
0.01KW, 0.1KW +(2% + 5dgts)
0.01KW, 0.1KW +(2% + 5dgts)
0.1A, 1A +(1% + 2dgt)
0.1A, 1A +(1% + 5dgts)
0.1V, 1V +(1% + 1dgts)
0.1V, 1V +(1% + 5dgts)
100me, 1Q +(1% + 3dgts)
336180.336166
Price Each
1+ A
220.36 ==
263.05 ==
s [c4] oy

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.



Farnell Page 1791 Date: 22-08-06 time:09:24

C=CYAN M = Magenta

§ FARNELL 1Inone

AC Current Probes
PR Series
@ Suitable for use with Multimeters, Recorders and Power Analysers
@ Superior dynamic performance and imunity to external fields due to advanced magnetic
design
@ Micro size for measurements in restricted areas and large jaw for busbars and multiple
conductors
@ Patented jaw design providing thin cross section for better access to conductors and
easier cleaning of jaw faces
@ Reduced wear and tear from abrasion or shocks from conductors
@ Fitted with 4mm safety sockets
@ Conforms to EN61010 600V CAT lIl safety rating for both input and output for en-
hanced safety on uninsulated conductors and dual input instruments
PR200ACI PR1200ACI
Nominal Range 200A 1200A
Measuring Range 0.5A - 300A 0.1A - 1200A
Output 1mA/A 1mA/A
Accuracy at | 1% + 5mA 1% + 5mA
Load Impedance <10Q <20Q
Frequency Range 40Hz to 10kHz 30Hz to 10kHz
Max Conductor 15mm diameter 54mm diameter
15 x 17mm bus bar 50 x 5mm bus bar
Dimensions (HxWxD) 43x24x102mm 230x106x44mm
Weight 175g 6509
249349
Mftrs. Price Each
List No. Order Code 1+ + +
PR200ACI 434-0024 164.81 - = - =
PR1200ACI 434-0036 302.94 -= --

Flexible AC Current Probe 30/300/3000A
LEM-flex RR3020

L=116, W=68.5, D=30 (electronics), Wt.= 370g

Ideal for current measurement on large and @ Voltage output of 3V full scale for
hard to reach conductors each range

Flexible and lightweight, less than a quarter ~ @ Suitable for use with multimeters,
of the weight of conventional CT’s recorders and data loggers

AC coupled mV output (No DC offset) @ Plugs directly into instruments with
3 selectable ranges up to 3000A a.c. 4mm input sockets

Fits around conductors upto 160mm diam-
eter

Current ranges  30A/300A/3000A
Output Sensitivity 100mV/10mV/1mV/A
Basic Accuracy =+ 1% of range

Minimum load 100k

Output connection 4mm safety plugs
Measuring head cable length 610mm, double insulated
Frequency range 10Hz to 20kHz(-1dB) Connecting cable length 2m (between head
Phase error + 1° (4510 65 Hz) and electronics)

Power supply 2 x AA MN1500 LR6 batteries Conductor diameter 178mm

Battery Life 200hrs

232466.344035

Price Each
Mftrs. List No. Order Code 1+ + +

RR3020-LEM FLEX  359-6254 395.62 == ==

Test Equipment - Electrical/Electronic

Flexible AC Current Probe
Lem Flex RR3030

Ideal for large and hard to reach conductors

Flexible and lightweight, less than a quarter of the weight of conventional CTs
No restrictions to duty cycle or overload current

Selectable current ranges of 30/300/3000A

60cm flexible head allows measuring diameter of up to 18cm

AC coupled mV output proportional to measured current

1% accuracy (Power supply available)

Supplied with BNC output and 4mm adaptor for use with oscilloscopes, recorders
data loggers

Low battery indicator

Bandwidth up to 50kHz

Excellent signal to noise ratio for better low current capability

400 hour battery life

@ Wide operating temperature

and

Range 30/300/3000A  Phase error +1° (45 to 65Hz)

Output 100/10/1 mV/A +10° (at 50Hz)

Accuracy 1% of range Working voltage 600V Cat Il input and output
Frequency range 10 - 50kHz Dimensions 116x68.5x30

Zero offset AC coupled Weight 395¢

Noise 4mv Measuring head capacity ~ 178mm

Operating temperature  -20°C to +85°C  Head to box cable length ~ 2m

Battery life 400 hours
Mftrs. Price Each
List No. Order Code 1+ + +
RR3030 378-8416 578.34 - - --
RR3030 PSU 434-0085 91.80 == ==

PR Series AC/DC Probes Current Probes

234206

The PR series of current probes use Hall effect
technology for the measurement of ac, dc and
complex waveforms to an accuracy of 1% of
reading. Their advanced design ensures a board
flat frequency response capable of fast switch-

@ Meets BS EN 61010-1: Cat Ill 600V

1,000’s of products added every month,
check out the very latest products,
news and information at:
www.farnell-newarkinone.com.sg

Sales Tel: (65) 6788 0200

B = Black/SING

ing waveforms with dc components.

@ Current from 5mA to 2000A peak

@ Frequency range up to 100kHz

@® 1% accuracy

@ Instantaneous voltage output of 1mV/A,
10mV/A and 100mV/A

@ Compact design

H=25, W=54, D=183
(excluding cable connection)

Ranges PR20 PR200 PR1001 PR2000
Current ranges 20A(rms) 20A,200A 200A(rms),1000A(pk) 2000A
Resolution +/-1mA +/-10mA, +/-100mA +/-100mA +/-100mA
Output sensitivity 100mV/A 10mV/A,1mV/A 1mV/A 1mV/A
Accuracy +/-1%+/-2mA +/-1%+/-0.03A +/-1%+/-0.5A +/-1%+/-0.5A
Max. Conductor 19mm 19mm 31mm 50mm
Battery life 30h 50h 50h 75h
222400
Price Each
Mftrs. List No. Order Code 1+ 5+ 10+
PR20N/CE 561-710 525.40 - - - -
PR200N/CE 561-721 409.05 398.84 388.87
PR1001/CE 561-745 297.00 289.59 282.36
PR2000 100-250 584.93 == ==
Standard Calibration Charge s[c2] oy
UKAS Calibration Charge NCc2] Foy

300,000 products, stocked and ready to despatch
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Fluke 320 Series Clamp Meters 369-3053 | 369-3065 | 369-3077 | 369-3089 | 369-3090
FLUKE 333 FLUKE 334 FLUKE 335 FLUKE 336 FLUKE 337
1 0/
1 E;es?és:crgj;scliremems better than 2% Aa  Range | 010400A | 010600A | Ot0600A | Ot0600A | 0to999.9A
@ Measures ac current to 400A with 0.1A Accuracy 2% = 5 counts|2% =+ 5 counts|2% = 5 counts|2% = 5 counts| 2% =+ 5 counts
or 100mA resolution (50/60Hz) (50/60Hz) (50/60Hz) (10-100Hz) (10-100Hz)
@ 400A current range with 0.01A or 10 mA 6% + 5 counts | 6% + 5 counts
o ;\;30“1“0” ('V'Odﬁ' 3326)00V oy (100-400Hz) | (100-400Hz)
easures ac volts to with 0.
resolution to 400V f(;r;ztr ) ) 24@500A | 3@500A @507
@ Measures dc volts to 600V with 0.1V
resolution o 400V (Model 322) (50/60H2) 20@600A | 25@600A | 3@G00A
@ Resistance to 400 Ohms with 0.1Q +2% for C.F2 | +2% for C.F2 | 1.42@1000A
resolution continuity test function +2% for C.F2
AC Averaging Averaging True rms True rms True rms
Response
Integration time - 100mS 100mS 100mS 100mS
389-0510 389-0521 Adc| Range - - - 0to 600A 010 999.9A
FLUKE 321 FLUKE 322 Accuracy - - - 2% =+ 3 counts
Aac| Range 0to 400A 0 to 400A Vac Range 0- 600V 0- 600V 0- 600V 0- 600V 0- 600V
Accuracy 1.8% = 5 counts(50/60Hz) 1.8% =+ 5 counts(50/60Hz) Accuracy  |1% = 5 counts|1% = 5 counts|1% = 5 counts|1% = 5 counts| 1% = 5 counts
3% + 5 counts (60 Hz - 400 Hz) 3% + 5 counts (60 Hz - 400 Hz) (50/60Hz) (50/60Hz) (50/60Hz) | (20-100Hz) | (20-100Hz)
AC Averaging Averaging 6% + 5 counts| 6% + 5 counts
Response (100-400Hz) | (100-400Hz)
Vac| Range 0to 400V, 400 to 600V 0to 400V, 400 to 600V AC Averaging Averaging True rms True rms True rms
Accuracy 1.2% = 5 counts 1.2% =+ 5 counts Response
(50/400Hz) (50/400Hz) Vdc Range 0- 600V 0- 600V 0- 600V 0- 600V 0- 600V
AC Averaging Averaging Accuracy 1% =+ 5 counts|1% = 5 counts|1% = 5 counts|1% = 5 counts| 1% =+ 5 counts
Response Q|  Range 0- 600R 0- 600R 0- 600R 0- 600R 0- 600R
Vdc| Range - 0 to 400V, 400 to 600V 601-6000R | 601-600OR | 601-6000R | 601-6000R
Accuracy - 1% = 5 counts Accuracy | 1% = 5 counts|1% = 5 counts|1% = 5 counts|1% = 5 counts| 1% = 5 counts
Q| Range 0o 4000 0 to 4000 Continuity 30R 30R 30R 30R 30R
Accuracy 1% =+ 5 counts 1% = 5 counts Hz Range N N N N 5-400Hz
o Continuity <30Q <30Q Accuracy R R R R 0.5% + 5 counts
S Display Hold Yes Yes Trigger Level - - - - 10-100Hz>5A
= Dimensions 184 x 62 x 35 5-10Hz
frar} - -
O Dimensions 227gms 100-400Hz
uij Operating T t 10°C to +50°C Safety Rati IEC 1010-2-031, 600V CAT Il =108
perating Temperature: - 0 + afety Rating: -2-031,
= Battery Life: 2 x AAA carbon zinc MIN/MAX No No No No Yes
8 232271 Backlight No Yes Yes Yes Yes
= Price Each Display Hold Yes Yes Yes Yes Yes
O Mftrs. List No. Order Code 1+ + + Height 240 240 240 250 250
Q FLUKE 321 389-0510 = = oy Width 80 80 80 80 80
L'IJ FLUKE 322 389-0521 oy = oy Depth 40 40 40 40 40
— €101 Carry Case 947-9783 oy ) oy oy Weight 031 031 031 031 031
GC.) Price Each
E Standard .Calll!rallon Charge sLesl = Operating Temperature:  -10°C to +50°C
UKAS Calibration Charge NCC8] = Alitude: 2,500 metres
9‘ Battery Life: Alkaline, approximately 150 hours continuous,
=) Automatic low-battery indicator
o Fluke 330 Series C|amp Meters Safety Rating: IEC 1010-2-031, 600V CAT Il
L Temperature De-rating: ~ Add 0.1 x specified accuracy for each °C above 28°C or below 18°C
7] @ Small body and jaws fit perfectly in your hand %Drage Tempera"{fﬂi -40°C to +60°C
IG—) and into tight places fee-year warranty 230979
andy Display Hold button keeps measure-
@ Handy Display Hold button k
ments on the display Mftrs. Price Each
@ Meter controls are positioned so current mea- List No. Order Code 1+ +
45 surements can be done with one hand (index FLUKE 333 369-3053 = Loy
finger on clamp opening lever and thumb on ro- FLUKE 334 369-3065 Eoy Loy
tary switch) FLUKE 335 369-3077 = =
@ Improved low current measurement accuracy FLUKE 336 369-3089 oy Loy
from new microprocessor technology FLUKE 337 369-3090 Eoy Loy
H3(Holster) 369-3107 oy =
@ Auto shut-off maximizes battery life so the €101 Carry Case 947-9783 boy Foy
meter works when you need it Price Each
@ In-rush current function (on most models) for measuring starting current for motors, Standard Calibration Charge S oy
lighting,etc. UKAS Calibration Charge N =
Clamp Meter Selection Guide
LH1010 | LH2015 | LH1020 | LH1025 | LH630 | LH635 | LH1035 LH240 LH1040 | LH2040 1S0 1000 1S0 2000
Amps AC [} [ ] [ ] [ [ (] ([ ] [ [ ] (] [ ] (]
Amps DC [} [ ] [ ] (] ° [ [ ] [ ] [ ] [
Auto Zero [ ] [ ] [ [ [ ] [ ] [ ] [} [ ]
Volts AC/DC [ ] [ ] [ ] [} [ J [ ] [ ] [ ] [ J [ ]
TRMS AC AC AC AC AC AC+DC | AC+DC | AC+DC AC+DC AC+DC
Resistance [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [
Diode test/continuity [ [ [ ] [ ] [ ] 200mA 200mA
Frequency [} [
Insulation Test 100...1000V DC ® [ J
Insulation Test Current [} [ ]
LIMIT (Alarm) function [ [ ]
Adjustable continuity threshold [ J [ ]
ZERQ, Relative Measurements [ J [ ]

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.

1792 1,000s more products available at www.farnell-newarkinone.com.sg
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Max Hold / Smart Hold
Min Max Avg (REC)
Logging memory
Active backlight
Analogue output
Digital output
Specifications

Current accuracy
Resolution

Frequency range

Jaw capacity
EN61010-2-032 Safety
Voltage ranges

Accuracy

Resolution
Resistance ranges
Accuracy
Resolution Q

Mftrs. List No.

LH41
LH410
LH1010
LH2015
LH1020
LH1025
LH630

Test Equipment - Electrical/Electronic

AC/DC Clamp-on Current Meters

@ Low battery indicator

@ Conform to IEC1010 300V CAT IlI

@ DC Auto zero

® [ () [} L AN ) ° °
[ J [}
[}
[ ] o
[ ] [ N )
°
+1.3 of rdg + 3 digits +1.5 of rdg +3 digits +1.3 of rdg + 3 digits +1.3 of rdg +2 digits
1/10mA [ 0.01/0.1A | 0.1/1A [ 001/01A [o.1/1A 0.01/0.1/1A
40 to 400Hz 15 to 1000Hz 40 to 400Hz 15 to 400Hz \ 15 to 1000Hz 15 to 1000Hz
19 mmo | 31mmo 50 & 50 mm Bmmo | 50 mm 58 mm)
Cat Ill, 300V Pollution degree 2 600V Cat IIl Pollution degree 2
400V and 600V autoranging 400V and 600V autoranging
+1% of rdg 3 digits +1% of rdg +3 digits
0.1/1v 1/10/100/1000mV
4009, 4kQ 400Q, 4kQ 2002 to 200kQ
+1% of rdg +1% of rdg +3 digits
0.1/1 0.01/0.1/1/10/100
374410
Price Each Price Each
Order Code 1+ + + Mftrs. List No. Order Code 1+ + +
317-2259 669.23 — = - - LH635 626-259 442.58 — = - -
184-421 336.80 -- - - LH1035 100-225 562.92 -- - -
100-213 252.35 -- -- LH240 626-065 778.90 -- - -
626-405 845.49 -- -- LH1040 626-077 769.71 -- --
768-856 270.51 - - -- LH2040 626-089 1,158.88 - - --
768-868 324.97 — = - - ISO 1000 369-9286 1,461.06 — = - -
626-053 363.53 -- - - IS0 2000 369-9298 1,284.38 -- - -
Price Each
Mttrs. List No. Order Code 1+ + +
The LH41 is a clampmeter with advanced jaw design for ac- LH410 184-421 336.80 __ _
curate current measurement and high stability dc zeroing. LH1010 100-213 252 35 __ __
@ Autoranging a.c. and d.c. current measurement Standard Calibration Charge s Price I%ac!1
@ Display Hold function UKAS Calibration N =

@ 1mA resolution AC/DC C_Iamp meters
@ Auto power off LH630 Series 1000A
@ Autoranging and auto zero
@ Display hold
Current ranges 4/40A )
Resolution 1mA/10mA @ 4000 count display
Basic accurancy +/-(1.3% + 5digits) @ Diode and continuity tester
Frequency response 40 to 400Hz and dc only . .
Jaw diameter 19mm @ Mains proof ohms range with
diode test and continuity bleep-
er
@ IEC 1010 safety features include a tactile barrier and
230718 special jaw design
@ Supplied with leads, manual and batter
Mftrs Price Each upplied Wi - mand y
List No. Order Code T+ + + LH635/LH1035 Additional features
LH41 317-2259 669.23 = oo @ True RMS measurement of distorted or none sinusoi-
Price Each dal ac waveforms
Standard Calibration Charge S oy @ Max-hold display
UKAS Calibration N Foy
AC/DC Current Clamp Meters
1000A
H=230, W=98, D=52
@ AC and DC Clamp on current measurement up to 1000A Ranges LH630 LH635 LH1035
@ Reliable and accurate none-intrusive current clamp Current ranges 400A to 1000A 400A to 1000A 400A to 1500A
@ Compact lightweight design Resolution 0.1A1A 0.1A1A 0.1A1A
@ ac and dc measurement to 400A or 1000A Accuracy 1.3% +/-3 digits 1.3% +/-3 digits 1.9% +/-3 dgts
@ Autoranging 40A/400A (LH410) 400A/1000A (LH1010) Voltage ranges (all ranges)
@ Excellent accuracy ac/dc 400V to 600V
@® Manual zero Resolution 0.1V, 1V
@ Display hold for convenience in use Resistance 400R to 4kR
@ Conformance to IEC1010 and EMC standards ~[J){iW size a5 %230 W08, D52 Wi —500 3B 50 9
; imensions =230, W=938, D=>52, Wt.=500g
® Low battery warning H=251, W=98, D=52, Wt.=500g
LH410 LH1010 Battery 9V alkaline w2t
Ranges (autoranging) ~ 40A, 400A 400A, 1000A i
Resolution 10mA,100mA 100mA,1A Price Each
Basic accuracy +/-1.3% of read-  +/-1.3% of reading Mftrs. List No. Order Code 1+ + <F
) ) ing+/-8 digits ) +/-5 digits . LH630 626-053 363.53 _ _
Max. jaw capacity Lx 19mm 0.75 inch Lx 30mmy/1.18 inch LH635 626-250 442 58 L o
Dimensions 184x71x31mm 196 x 71 x 21mm LH1035 100-225 562.92 - - -
Standard Calibration Charge S oy

Sales Tel: (65) 6788 0200

C =CYAN M = Magenta
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LEM LH1060

ac/dc True RMS Clamp-on Power Meters
LH1060 Features:

Measures V, A, Hz, W, VAR, PF in one easy to use
clamp

True rms for accurate measurement of ac+dc and
distorted signals

Bargraph for dual display of V/Hz, A/Hz and PF/W
Built-in 3 phase power capability for balanced loads
Smart Hold saves up to 7 parameters

Record mode stores Min, Max and Average values
Digital output for PC logging with optional WinLog
software and interface

IEC1010 CAT Il for enhanced safety in hazardous
voltage areas

Supplied with test leads, carry case and alkaline bat-
tery

Measurement of peak voltage and current values
Measurement of Total Harmonic Distortion (THD),
Distortion Factor (DF), Crest Factor (CF) and DC Rip-
ple

Digital waveform output for harmonics analysis with
WinLog interface and software

The LH1060 Power Clamp ensure accurate ac/dc power measurements for single phase and
balanced three phase systems even with distorted waveforms. The advanced design includes
a Smart Hold facility for saving a complete set of power readings and a digital output for data
logging to a PC. The LH1060 provides additional power quality measurements.

Current Total Harmonic Distortion
Current ranges 400A 1000A THD Range 1% to 600%
Resolution 0.1A 0.1A Resolution 0.1%
Accuracy +/-1.5%+/-5 digits
Voltage (all ranges) Distortion Factor
Voltage ranges 400V DF Range 1% to 100%
Resolution 0.1V v Resolution 0.1%
(E) Accuracy +/-1% +/- 5 digits
[e) Power Crest Factor
= Watts, VA, VAR 40k 400k CF Range 1t05
[$) Resolution 10 100 1k Resolution 0.01
Q Accuracy +2.5% of reading + 5 digits
L Power factor 0.3cap to 0.3ind DC Ripple
= Resolution 0.01 Rpl Range 2% to 600%
[\ Accuracy +3 deg Resolution 0.1%
o Frequency 10Hz to 1kHz
= Resolution 0.1Hz
(&) Accuracy 40-70Hz +0.5%
@ 20-1KHz +1%
w T515/231086
- Price Each
GCJ Mftrs. List No. Order Code 1+ + +
E LH1060 317-2909 1,386.99 == ==
a 1+ + +
5 WINLOG 100-316 282.95 == =
(o
L
3 True RMS AC/DC Clamp - On Multimeters
ﬁ) 200A/1000A/2000A

=S
(4]}

H=251, W=98, D=52mm
Non-invasive Current Measurement

ac & dc amps, volts, ohms,

diode and continuity testing

True RMS measurement of

complex waveforms avoids errors

True RMS measurement available for ac, dc (A, V)
and ac + dc (A)

Autoranging and auto-zeroing

Analysis of ac and dc current components

Excellent accuracy - little affected by external magnet-
ic fields or off-centre conductor positioning
Display-hold and max-hold modes for convenience in
use

Analogue outputs for recorder, logger or oscilloscope
Large jaw capacity-takes 50mm or 2x30mm diameter
cables

IEC1010 safety features include a tactile barrier and
special jaw design

Comformity with EMC Standards reduces susceptibil-
ity to electromagnetic interference and ensures high
reliability

Supplied with soft case and test leads

LH240 LH1040 LH2040
Ranges (auto-ranging) 40A, 200A 400A,1000A 400A, 2000A
Measurement methods dc or ac True RMS, or dc only
Resolution 10mA (40A range) 100mA (400A range)  100mA (400A range)
100mA (200A range) 1A (1000A range) 1A (2000A range)
Accuracy +/-1.3% of reading +/- 3 digits
Crest Factor 6 maximum for True RMS measurements
Maximum measurable load ~ 200A dc or ac peak 1000A dc or ac peak ~ 2000A dc or ac peak
Maximum overload 10,000 amps

1794
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Voltage Measurement
Methods & measurement
Maximum overload
Ranges (auto-ranging)
Resistance, Continuity and Diode Testing

Q Ranges (auto-ranging) 400R to 4kR
Q Resolution

ac true rms or dc
1,000V
400V to 600V

0.1Q2 (400Q range), 1€ (4k<2 range)

Q Accuracy +1% of reading £3digits
Input protection, Q &

diode test To 600V, dc or sinewave rms
Diode-test 3.2V max. open circuit,

0.3mA short circuit

Diode-test accuracy +1% of readings +2digits

Reads forward-based diode voltage to 2,000mV

Battery Type 9V alkaline : MN1604, PP3, IEC6LR6I or equiv.
Battery life Typically 40 hours
Weight 5009
Jaw size 55mm
222413
Price Each
Mftrs. List No. Order Code 1+ + +
LH240 626-065 778.90 -- --
LH1040 626-077 769.71 -- --
LH2040 626-089 1,158.88 -- - -
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N oy
AC/DC True RMS
1000A
@ Advanced design for measuring
most parameters with ac and dc
electrical content
@ Accurate power and power factor
measurement for distorted waveforms
@ Smart hold® and record mode for data analysis
@ |Integrated 3 phase power capability for balanced loads
@ Bargraph and digital display for dual parameters
@ IEC1010 CATIII, 600VCat Il
@ Supplied with test leads, case, manual and
@ battery
@ Option software for simultaneous logging of 4 parame-
ters
Ranges
Current ranges 400A to 1000A
Resolution 0.1A1A
Basic accuracy 1.5%+/-5 digits
Voltage rating 400V to 600V
Watts 40kW,400kW,600kW
VA 4kVA,40kVA,400kVA,600KVA
Frequency 20Hz to 1kHz
Max. Conductor 50mmo
H=33, W=71,L=196
T409/222510
Mftrs. Price Each
List No. Order Code 1+ + +
LH1050 100-237 1,201.82 -- - -
1+
WINLOG 100-316 282.95
Price Each
Standard Calibration Charge s[cg] oy

Current Clamp Meter with True RMS
72-6131

@ True RMS reading

@ Autorange and manual

@ AC/DC voltage and current measurement

@ Resistance and Frequency measurement

@ Large 3.75 digit, 3999 count LCD display with bargraph

@ Peak/data hold

@ MAX/MIN mode

@ Zero adjustment

@ 46mm jaw opening

@ Diode test

@ Audible continuity test

@ Auto power off

@ Meets IEC 1010 600V CAT Il

@ Supplied with 9V PP3 battery, test leads, carry case and own-

ers manual
@ Dimensions (WxHxD): 67x229x38mm
@ Weight 0.45kg
Range Resolution  Accuracy

DC Current  400A, 1000A 0.1A +(2% + 5 digits)
AC Current  400A, 1000A 0.1A +(2% + 10 digits)
DC Voltage  400mV, 4V, 40V, 400V, 1000V 0.1mv +(0.75% + 2 digits)
AC Voltage 4V, 40V, 400V, 750V imv +(1.2% + 5 digits)
Resistance 4000, 4KQ, 40KQ, 400KQ, 4MQ, 40MQ 0.1Q +(1% + 3 digits)
Frequency ~ 100Hz, 1KHz, 10KHz, 100KHz, 800KHz, 0.01Hz +(0.1% + 2 digits)

337145

Prices are in Singapore Dollars and exclusive of GST.

1,000s more products available at www.farnell-newarkinone.com.sg

Due to the volatile nature of certain products,
prices are subject to change without notice.
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Order Code Price Each
List No. 1+ +
72-6131 490-8326 432.70 - -
Price Each
Standard Calibration S oy
UKAS Calibration N oy

LEM Analyst 2060

The new Analyst 2060 combines the funtionality of a current clamp,
power quality, meter, oscilloscope and data logger in single hand
held instrument which has been designed for safety and ease of use.
The Analyst 2060 provides additional power quality measurements
including live bargraph display of harmonics.

@® W, VA, VAR, kWh and Power Factor measurement, even for
distorted waveforms

@ ac and dc current measurement up to 2000A

@ True rms, Peak, Crest Factor, THD, DF and Frequency for cur-
rent and voltage

@ Large backlight display for waveform, chart and multi parame-
ter display

@ |Internal and PC based data logging of up to 5 parameters for
24 hours to identify intermittent faults

@ Optional WinLog software and interface for downloading data
and waveforms for harmonics analysis

@ 8 data set memory and min, max, average recording

@ Builtin 3 phase power capability

@ |EC1010 Cat IV for enhanced safety in hazardous areas

@ Supplied with test leads, carry case and alkaline batteries

@ Live Harmonics analysis and bargraph display

@ PC based datalogging of Harmonics with WinLog

@ Extended internal memory for data logging of up to 5,000 readings (2050 - 2,000 rdgs)

@ Measurement of DC ripple

@ Automatic selection of Amps/Volts signals when measuring power quality

@ |EC1010 Cat IV crocodile clip set

Current 40/400/2000A
Resolution 0.01A,0.1A,1A
Accuracy 1.5% of reading +/-5 digits
Voltage 4/40/400/600V
Resolution 0.001V,0.01v,0.1V,1V
Accuracy +/-1% of reading+/-5 digits
Power
Watts/VA/VAR 4/40/400/1200k
Resolution 1,10, 100, 1k
Accuracy +2.5% of reading +5 digits
PF 0.3cap to 0.3ind
Resolution 0.01
Accuracy +3 deg
kWh 4, 40, 400, 4000, 40000
Resolution 1Whr, 10Whr, 100WHr, 1kWHr, 10kWHr
Accuracy +3% of reading £5 digits
Frequency 10Hz to 1kHz
Accuracy 40-70Hz £0.5%, 10-1kHz +1%
Data Logging 2000 readings internal
Harmonics % Fo or RMS plus actual values up to the 25th
Fundamental Hz 45Hz to 65Hz
DC Ripple 2% to 600%
Resolution 0.1%
Data Logging 5000 readings internal
WINLOG P/N 100-316
231003
Price Each
Order Code 14 + +
Analyst 2060 317-2910 1,989.00 - = - -

Digital Power Clamps
AC/DC 2000A

The Analyst combines the functional-
ity of a power meter oscilloscope and
data logger in a single hand instru-
ment.

@ True RMS, Peak, Crest Factor, THD, Frequency for volt-
age and current

@ 3 phase power measurement for balanced loads

@ Rotary switch selection for main measurement func-
tions

@ High resolution backlit display shows up to 5 parame-
ters, waveforms and data logging tends

@ Autoranging and auto zeroing

@ 8 data set memory, min, max, average recording

@ Conforms to IEC1010-1 600V Cat IV

@ Internal data logging of up to 5 parameters and optional
PC software for further data harmonics analysis

Ranges

Max conductor 60mm<
Measurement models AC/DC, AC + DC
Current range 40/400/2000A
Voltage range 4/40/400/600V
KW/KVA/KVR ranges 4/40/400/1200
KWHr 4/40/400/4000
Frequency 20Hz - 1kHz

H=52, W=98, L=300
T408/222509

Sales Tel: (65) 6788 0200

B = Black/SING

Test Equipment - Electrical/Electronic
Price Each
Order Code 1+ + +
Analyst 2050 100-262 1,526.94 - - - -
WinLog Software 100-316 282.95 - - - -
Standard Calibration Charge slc2g] oy

Voltage & Continuity Testers

Voltage Detector
1AC-11 VoltAlert

1

LATEST
PRICING

Senses the steady state electrostatic field produced by AC voltage
through insulation without requiring contact to the bare conductor. A red
glow at the tip and a beeping noise (if not switched OFF) indicates the
presence of voltage.

@ EN61010-1 CAT
1V 1000 V for add-

@ Voltheat® technology and continuous
self-test — so you always know it's

working ed protection
@ Upon detection, tip glows and beeper ~ @ Agency approvals: CE, CSA, C-tick, TUV/
sounds GS

@ Compact design fits easily into pocket

@ Easy to use - just touch the tip to an
outlet or cable

@ Operating range 200 V to 1000 V AC

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

@ Rugged casing protected to IP40 standard
@ Two-year warranty

416579.429123

Price Each
Type Order Code 1+ 3+ 10+

1AC-Il Volt Alert  101-8356 a a a

Volt Stick Voltage Tester

Locate breaks in cables

Detect blown fuses inside

plugs of fuse holders

Distinguishes between live and

neutral in single and three-phase supplies
Identifies voltage-carrying cables injunction
boxes

Identifies faulty in-line switches

Locates faulty lamps in series connections
Red light in the tip to indicate voltage

Fully insulated for safe use

H=145, W=20, D=18mm Weight = 35¢

The Volt Stick is an instrument for quick testing the presence of AC voltage, without metallic
contact. It can be used for testing cables, sockets, switches etc. By simply touching the area
with the tip, the Volt Stick indicates voltage presence by its glowing tip. Intrinsically safe ATEX
versions for use in hazardous areas such as chemical plants, oil refineries and off shore rigs
are also available.

Voltage range 220 - 230 Volts AC, or 90-1000V for IN02470

Sensitivity Indicator will illuminate at 4mm distance of a
2.5mm? conductor carrying 220V

Altitude <2000m

RH 80% @ 30°C, 50% @ 40°C

Operating temp -20to +50°C

Response time Instantaneous

Battery type 2x 1.5V AAA (supplied)

381017.267944
Price Each

Description Order Code ilaF 1F
Black 230V 838-8598 47.20 ==
Yellow 230V 838-8601 47.20 ==
ATEX blue 230V 838-8610 81.34 ==
ATEX blue 110V 838-8628 81.34 ==

300,000 products, stocked and ready to despatch
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Universal Voltage Tester 6-400V
72-6793

@ A simple low cost voltage tester de-
signed to detect voltages between 6
and 400V AC/DC

Integral finger guard for added safe-
ty

LED visual indication

Polarity display

Indicated voltages: £6V with polari-
ty display

@ 12, 24,50, 120, 220, 400V AC/DC

232194

@ GS/TUV/CE safety approved

Mftrs. Price Each
List No. Order Code 1+
72-6793 360-6880 28.56

Voltage and Continuity Tester

T50
@ \oltage test
@ Optical and acoustical continuity test
@ Display: 10 LED’s
@ Single pole test for phase detection
@ |ndication of polarity
@ The voltage display also functions when using dis- lt
charged - or no batteries LATEST
@ Allinputs protected to EN61010-1 CAT Ill 600V PRICING
Voltage AC/DC 12-690V Frequency 45 - 65 Hz
Continuity 0-200 kR Response Time <0.1s
Prices where indicated by a ¥4 are subject to change. Please call your local
sales office or visit www.farnellinone.com for the latest prices.
W=40 H=210 D=22mm.
Weight 130g
416564.429122
Mftrs. Price Each
Description List No. Order Code 1+ 3+ 10+
Tester (UK) T50/UK 101-8354 a a a
Tester T50 101-8355 a a a
Soft Carry Case C23 ~ 428-3600 oy oy oy

Voltage and Continuity Testers
T100 Series

W=240 H=56 D=34mm. Weight 180g

Ideal for site conditions, the 3 models of the T100 Series 2-pole testers
have a rugged construction and ergonomically formed housing for
perfect handling. All models offer a patented three-phase rotation
detection system providing quick phase rotation indication. Moreover

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

§ FARNELL 1Inone

1

they have a special electrical torch function for working in low light level
environments and have an ingress protection rating of IP65. The T100 Series are
compliant with EN 61010-1 and EN61243-3 requirements.

LATEST
T100: T120: PRICING
@ 12 LED display All features as T100 plus:
@ Voltage test @ 3.5 digit LCD display
@ Optical and acoustical continuity test @ LED Bargraph
@ Rotary field indication T140:
@ Single pole test for phase detection Al features as T120 plus:
@ |Indication of polarity @ Resistance Measurement
@ Torch function @ Backlight
Measuring Ranges UR:lanlegEkll..\A
Voltage AC/DC 12-690V 4 Pk - BT0225695
Continuity 0 - 400 kQ
Frequency 0-400 Hz
Phase rotation 100 to 690 V
Resistance measurement (T140 only) Up to 1999 Q
Response time <0.1s

General, Safety and Environmental Specifications

Operating Temperature -10°C to 55°C

Safety Rating EN 61010-I Cat. IV 600 V
Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
413490.411571

Mftrs. Price Each

List No. Description Order Code 1+ 3+ 5+
T100/UK  Tester 921-0113 a a a
T120/UK  Tester 921-0121 a =a oy
T140/UK Tester 921-0130 Foy D oy
Euro Versions

T100 VDE  Tester 921-0148 a a a
T120 VDE  Tester 921-0156 oy D oy
T140 VDE  Tester 921-0164 Foy by oy
C33 Carry Case 428-3612 =a a =
Standard Calibration Charge S oy

UKAS Calibration Charge N oy

Electrical Testers
T5 Series

@ Integral test leads and probes
@ Automatic selection
@ Continuity and bleeper function
@ T5 electrical testers for continuity/ohms and cur-
rent measurements
@ 2 versions available T5-600 rated to 600 volts ac/dc
@ T5-1000 rated to 1000 volts ac/dc
@ New open jaw technology for fast current measurement up to 100 amps ac, with 0.1
amp resolution
@ Continuity and bleeper function
@ Sleep mode when not in use
LATEST
PRICING

ACC-T5-KIT T5 Series Accessory Kit:

A complete accessory kit for use with the Fluke T5 Series Electrical testers.
@ TP220 SureGrip@ Test probe Set

@ AC285 SureGrip@ Large Jaw Alligator Clip Set

@ (33 Soft Meter Case

T5-H5-1AC Tester Kit contains:
@ T5-1000 Electrical tester

@ H5 holster

@ 1AC VoltAlert voltage detector

1AC VoltAlert voltage detector

@ Pocket size voltage detector

@ 200-600 Volts ac

@ All outer surfaces are non conductive
@ Detects voltage without metallic contact
@ EN61010-1 CAT Ill 600V

T5-600 T5-1000
Volts ac max 600V 1000VV
Volts dc max 600V 1000V
Current ac max. 100A 100A
Max resistance Ohms 1000R 1000R
Cat Il rating 2 2

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
385804

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Mftrs. List No. Order Code
T5-600 184-342
T5-1000 184-354
Holster 874-164
ACC-T5-KIT 491-7273
T5-H5-1AC KIT 835-3662
C101 Carry Case 947-9783

Standard calibration charge
UKAS calibration charge

Voltage and Continuity Testers

Price Each
1+ + +
Price Each
sCea] =
NCca] =

Test Equipment - Electrical/Electronic

Socket Tester

13A Socket Tester

The socket tester is for testing 13A sockets to BS1363. Plug
the tester into a socket and if it is correctly wired all three
lamps on the tester will illuminate. If any of the live, neutral or
earth cables are not connected, or if the live cable is trans-
posed with either of the other cables then one or more of the
lights on the tester will not illuminate. A series of diagrams on
the tester show the probable fault.

H=22 (excl. pins), Dia=58
222333

Price Each
1+ + A

31.43 —— -

Order Code
108-089

Phase Rota
9062

Insulation Testers
tion Tester

VT800 / VT800D
@ Fully automatic on/off
@ |Integrated LED display
(VT800 only)
@ Large LCD display with back light (VT800D only)
@ Interchangeable probe tips (2 and 4 mm)
@ HSE GS38 probe tips
@ Durable, water and drop proof (from 1 metre)
housing
@ Visual and audible phase and continuity indica-
tion
@ AC/DC voltage measurement up to 690V
@ Resistance measurement up to 20002 (VT800D
only)
@ Phase rotation indication
@ |Integrated torch for illumination of probe tips in
poor lighting conditions
Model VT800 VT800D
Voltage Range (AC/DC) 6,12, 24, 36, 50, 120, 230, 400, 690V 6 - 690V
Response Time <0.1s/LED <0.1s/LED
Phase Rotation 2 Pole 2 Pole
Continuity <200kQ <200kQ
Frequency 0-65Hz 0-65Hz
Protection P65 IP65
Safety Category CATIII 1000V CATIII 1000V
417289
Price Each
Mftrs. List No. Order Code 1+ + +
V7800 102-3297 133.46 -- --
V800D 102-3298 266.91 -- --

Continuity and Cable Tester
Testfix

H=124, W=61, D=27mm Weight=150g

Key Functions
@ Three-in-one Tester:
1. Rotary Field Indicator - indication of the three phases via LED
2. Motor Rotation Indicator - Display of motor rotation direction
3. Contact free determination of the rotation direction of running motors

Key Functions
@ Acoustic continuity test
(buzzer)
@ Optical continuity indi-
cation (lamp)
General Information
@ Low-resistance continuity tester
@ For testing glow lamps, fuses, etc.

H=130, W=75, D=35mm Weight=180g

Continuity Test
Test Current
Test Voltage
Power Supply

Mftrs.
List No.

TESTFIX

Sales Tel: (65) 6788 0200

| c=cvan M= Magenta

General Information

@ Swift determination of the rotary field as for conventional rotary field indicators

@ Magnetic field detection to detect AC solenoid valve

Special Features

@ Contact-free determination of rotation direction of running motors. Ideal if motor shafts
are not visible or difficult to access. (i.e. circulating pumps)

@ Voltage free and safe detection of three phase motor connectors (UVW)

@ Indicates th

e motor rotation before starting the motor

@ For testing cable connections and cable net- gﬁggg%ﬁﬂgﬁ 1;8 ?04?1%;\\/%0 lt
works Frequency range 210 400 Hz
Special Features Test Currents <3.5mA p'-'#fcﬁﬂ;
@ Torch function with continuous illumination Operation time continuous
Pollution Degree 2
Measurement category CAT Il /300 V
Protection Degree IP 40
Safety Complying with IEC61010 / EN61010 / IEC61557-7
/ ENG1557-7
Power Supply 1x9V, IEC 6LR 61
010102 (optical), 0 to 100<2 (acoustic) ] Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit
approx. 200 mA (optical), approx. 40 mA (acoustic) www.farnellinone.com for the latest prices.
45V 416551
3x1.5VIEC LR6 .
330457 Miftrs. Price Each
. Description List No. Order Code 1+ 3+ 10+
Price Each UK only version ~ 9062/UK  101-8350 = = =
Order Code T+ + + Euro version 9062 101-8351 oy = =
501-8535 68.36 - - - -
e FREE to all account holders
» Notification of obsolete, end of line and
end of stock items
¢ Replacement or upgrade
recommendations
300,000 products, stocked and ready to despatch

B = Black/SING
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1 Limited stock - RoHS replacement available
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A Non-compliant
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Phase Rotation Tester Insulation Testers
9040 1503 and 1507

L "

PRICING PRirGEINIi

W=100 H=203 D=>50mm. Weight 5509

The Fluke 1503 and 1507 Insultaion Testers are compact, rugged,

reliable and easy to use. With their multiple test voltages, they are ideal

@ LCD indication of the phase rotation direction for many troubleshooting, commissioning, and preventative mainte-

@ Swift determination of the phase sequence in three-phase net- nance applications. Additional features, like the remote probe on these
works tools save both time and money when performing tests.

@ No battery required Includes: remote probe, test leads, test probes, alligator clips, holster

H=124, W=61, D=27mm Weight=200g
@ LCD indication of the three phases

Display LCD Frequency Range 15 to 400Hz and user documentation.
Voltage R 40to 700V I AT Ill, 500V . . ot I ' '
Cﬁrté?ﬁ Cgﬂgsmmion 1,9”5\0 (7%%\,) Overvaltage Gategory - CATIIL 500 @ Automatic calculation of both Polarisation Index and Dielectric Absorption Ratio

Prices where indicated by a ¥§ are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.

@ Remote test probe for repetitive or hard-to-reach testing
@ Live circuit detection prevents insulation test if a voltage larger than 30V is detected
@ Make repetitive tests easy with Compare (Pass/Fail) functionality (1507 only)

416546
- e @ Auto discharge of capacitive voltage
rs. rice Eac|
o Description i 1+ 3+ 10+ o futo power oft
= p List No. Order Code @ Large backlit display
o UK only version ~ 9040/UK  981-0510 a a a @ ENG61010-1 CAT IV 600V
= Euro version 9040 981-0528 oy oy oy @ One year warranty
O
() Insulation resistance
g Cable Locator ;fus;ev;)lslgge Ranges Resolution Test Current  Accuracy
] 2042 500 V 0.1MQ - 20MQ,  0.01MQ, 0.1IMQ, TMQ  1mA at 500kQ  +(2% + 5 digits)
1] 20MQ - 200MQ,
= 200MQ - 500MQ
O 1000V 0.1MQ - 200M2, 0.1MQ, 1MQ mAatIMQ  +(2% + 5 digits)
@ 200MQ - 260
L Fluke 1507
' 50V 0.01MQ - 20MQ, 0.01MQ, 0.1MQ 1mA at 50kQ  +(3% + 5 digits)
- 20MQ - 50MQ
C% 100V 0.01MQ - 20MQ, 0.01MQ, 0.1MQ 1mA at 100k +(3% + 5 digits)
20M< - 100MQ
£ 250V 0.01MQ - 20MQ, 0.01MQ, 0.1MQ 1mA at 250k +(1.5% + 5 digits)
o 20MQ - 200MQ
o] 500 V 0.01MQ - 20MQ, 0.01MQ, 0.1MQ, MR 1mA at 500k +(1.5% + 5 digits)
O 20MQ - 200MQ,
L 200MQ - 500MQ
+ lt 1000V 0.1MQ - 200MQ, 0.1MQ, IMQ, 100MQ  1mAat IMQ  +(1.5% + 5 digits) /
g 200MQ - 2GQ, >2GQ: +(10% + 3 digits)
[ H=190, W=85, D=50mm ST, ~ 260-106a _
Weight=400g Function Range Resolution Accuracy
; f P : e Earth Bond Resistance Measurement
4 5 : Hgg:gg g‘; ﬁﬁzfréco‘ﬁﬂgsczﬁefcat'”g interruptions and short circuits in cables Resistance 20R, 200R, 2kR, 20kR  0.010, 0.1Q, 10,10 +(1.5% + 3 digits)
@ Locating of fuses and assignment to circuits cgﬁgge"“"age Measurement 00V 01V 2% + 3 dighs)
@ Locating of concealed sockets and distribution boxes G | Specificati ’ B
@ Locating of interruptions and short-circuits in unshield electrical underfloor heating Oggf;?ng #:fr:;gfat'ﬂ:‘es 20°C 1o +55°C
® Tracing of _metal water and _heatlng pipes G_EHG,ral Information 3 Batteries 4x AA batteries. Can perform 1000 insulation tests.
@ Set comprising of a transmitter and a receiver in a shockproof carrying case Protection Standard P40
® l'gaensmlt‘ter with a LC-display for transmitting level, transmitting code and external voit- Prices where indicated by a ¥ are subject to change. Please call your local sales office or visit
. X . i, ) o . ) www.farmellinone.com for the latest prices.
@ Receiver with a LC-display for level of receiving signal, code of receiving signal and live 416604.429124
voltage indication Wit Price Each
@ Automatic or manual adjustment of sensitivity Descriot Li rs',\‘. 1 prefag
@ Acoustical receiving signal switchable escription ist No. Order Code i 3+ 5+
@ Auto-Power-0ff Insulation Tester 1503 101-8357 oy = oy
@ Backlight Insulation Tester 1507 101-8361 oy oy oy
@ For all applications (live or dead cables) without additional instruments Hard Carry Case G101 947-9783 a a a
@ Safe locating via display of a specified letter on the receiver
@ Additional torch lamp function for working in dark environments
Display LCD-Bargraph Max. Voltage up to 400V AC/DC
Voltage Range 12t0 400V (12V, 50V,  Measurement category ~ CAT Il /400 V

120V, 230V, 400V)
Frequency Range 0 to 60Hz
Output signal 125kHz

Pollution Degree 2
Power Supply

6x 1.5V, IEC LR6 batteries

The Cable Locator Kit includes: transmitter, receiver, 4 test leads, batteries, 2 crocodile

clamps, 2 test probes, carrying case and user manual

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.

Mftrs. Price Each
Description ListNo.  Order Code 1+ +
Cable Locator Kit 2042 101-8352 oy
Additional Transmitter 2042T 101-8353 °a

1798
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416554

1,000s more products available at www.farnell-newarkinone.com.sg

Worried about the part number lottery?
Count on us for traceability
-visit www.rohs.info

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.



Farnell Page 1799 Date: 22-08-06 time:09:27

§ FARNELL 1Inone

High Voltage Insulation/Continuity Tester

FLUKE 1550B

Test Equipment - Electrical/Electronic

2 compact instruments that have all the functions required to fully test all types of wiring
installations. The CM500 also contains advanced features intended to reduce testing and aid
fault diagnostics on electrical installation and complies with the latest UK, European and other

C=CYAN M = Magenta

Arugged high voltage
insulation tester ca-
pable of testing gen-

eral circuits including switchgear,

transformers, motors, generators lt
and cables.

The FLUKE 15508 is suppliedasa  SATEST.
complete kit and includes:
@ Programmable test voltages
from 250 to 5000V in 50V steps
@ Measurement stored in 99 memory loca-
tions
@ Rugged and reliable
@ Test Cables and test clips (colour coded)
@ DC Charger Lead
@ Quicklink™ Software with optical interface
@ AC Power Cord
@ [R120 Infrared adaptor
@ Comprehensive user manual
@ Purpose-made soft carry case

Supplied with Dedicated Quicklink™ software which allows test results to be formatted for
insertion in printed reports

Insulation Voltage 250V to 5000V
Measurement range Upto 1T

Warning voltage range up to 1000V AC/DC
Ramp function 0-5000V

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
248553

Mftrs. Price Each

List No. Order Code 1+ + +

1550B 492-0284[c3] oy oy oy
Price Each

Standard Calibration Charge Sc2g] Foy

Insulation/Continuity tester
KMP 3050DL

Ahigh performance insulation/continuity tester offering three
levels of insulation test voltage and user friendly features
including an easy to read bar graph display, giving clear
indication that the insulation under test is being stressed to
the requirements of the regulations, continuous operation
feature, and test lead Auto-Null facility.

@ 250V DC insulation test voltage
@ 500V DC insulation test voltage
@ 1000V DC insulation test voltage
@ Trac-Lok for extended battery life

@ Lock-down test button for continuous operating

@ Test lead resistance zero adjustment

@ Live circuit warning

@ Protects against accidental connection to live circuit

@ llluminated scale

@ Automatic capacitive circuit discharge facility

@ Bar graph

@ Insulation / continuity test currents to BS7671 o

Mftrs. Price Each
List No. Order Code 1+ + +
KMP3050DL 370-5791 994.50 -- --

Multifunction Installation Tester
CM500

@ Digital display with analogue arc graph
display

@ Test result storage, 750 1000 loca-
tions

@ No trip impedance test (RCD’s rated

30mA or more)

RAMPRCD test measures the actual

tripping current

3 insulation resistance at 250V, 500V,

1000V

Continuity tests

Loop impedance testing

PSCC and PEFC indication displayed

Earth electrode test

Voltage and frequency measurement

RS232 output for PC storage

Does not trip RCD

Direct serial printer driver for on site

H=290, W=223, D=70 printing
@ Selectable backlight
@ Protective test and carry case UK and Euro mains input lead

Sales Tel: (65) 6788 0200

B = Black/SING

international wiring and safety standards

Description

Installation Tester + Memory CM500

2 Wire Test Set

3 Wire Test Set
Switched Probe SP2
Mains Lead Set

Fused Probe + Clip Set
Carry Case

222518

Mitrs. Order Price Each
List No. Code 1+ + +

184-482 3,095.04 - - ==
6231-631 500-9066  94.56 == ==
6231-632 500-9078 145.01 == ==
6231-636 500-9080 160.96 == ==
6231-633 500-9091  72.75 == ==
6180-405 500-9108 121.19 == ==
6420-114 500-9110  156.89 == ==

Insulation Continuity Tester - 250/500/1000V

BMM503

Insulation Ranges:
Measuring Range

Test Voltage Accuracy:
EN61157 operating range
Short circuit current:

Test Current on load:
Continuity:

Measuring range:

EN615577 Operating Range
Open circuit voltage:
Test Current:

Buzzer selectable limits:
Resistance:

Measuring range:

Open Circuit voltage:
Short circuit current:
Voltage measuring Range
Power Supply

Safety

Mftrs.

List No.

BMM503

Switched Probe SP1
Fused Test Leads
Spare Test Leads

The Megger BMM500 series of insulation/con-

tinuity testers provide all the necessary fea-

tures for electrical installation testing and ser-

vicing needs.

All instruments are microprocessor controlled

combining outstanding performance with ease

of use. For ultimate reliability the BMM503 is waterproof and dust
proof to IP54 and is supplied with a 3 year warranty.

@ 200mA Continuity range

@ Instant Response "ZAP" buzzer

@ \Voltage measurement to 600V

@ MEGGER intelligent safety system

@ Patented backlit DART display

@ KQ range for servicing

@ Probe support for other measurements
@ Waterproof and dust proof to IP54

1000V 0,01M< to 10,000MQ
500V 0,01M< to 5,000MQ

250V 0,01M< to 2,000MQ

+15% maximum on open circuit
0,10MQ to 1,000MQ

<2mA

1mA at min. pass value of insulation

0,01Q t0 99,9Q auto ranging
(0 to 10<2 on analogue scale)
0,10Q to 99,9Q

5V+1V

210mA +10mA(0-2Q)

2, 5, 20,50,200,500,3k

0.01k2 to 9,99MQ, (0 to 100M on analogue scale)
5V+1V

25 uA = 5uA

+1V to= 600V, (0 to 1000V on analogue scale)

6 x 1.5V alkaline cells IEC LR6 type
IEC61010-1(1995), EN 61010-1(1995) CAT Il

300V phase to earth(ground) and 440V phase to phase

232473

Price Each
Order Code 1+ + +
381-4245 1,054.56 - - - -
100-031 86.89 —— — =
500-9029 123.76 - - - -
500-9017 99.95 -- - -

Digital Insulation and Continuity Testers

300,000 products, stocked and ready to despatch

1799

Test Equipment - Electrical/Electronic

=S
(4]}

1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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@ The Megger BM220 series combine an analogue bargraph with a InsuIation/Continuity Testers
clear 3 digit display offering a choice of Insulation test Voltages, B 400/2 Series
with the option of single, dual or triple test Voltage Versions
@ Tests insulation at rated voltage into a TmA load @ Unique analogue arc/digital dis-
@ 200 mA short Circuit Continuity Current play
@ Automatic discharge of Circuit under test @ 1mA insulation current. 200mA
@ Choice of single or multiple test Voltages continuity current
@ Automatic power down after 5 minutes @ Test lead null facility
@ \Voltage warning when above 25V, also inhibits insulation and @ Warning above 25V on all ranges
Continuity tests @ Additional KR range for fault finding
[ J Buz;er for antlnwty testing ) ) @ Separate battery and fuse compart-
@ Designed to international safety standards IEC 1010-1, installation ment
Categorylll. ) ) ] @ Waterproof and dustproof to IP54
@ Supplied with alkaline batteries, test leads, carry case and instructions @ Supplied with optional locking test button, batteries, test
Insulation test Voltage BM221 BM222 BM223 leads, storage case and instructions
[ 4 @ Complies to BS7671 16th Edition, HD384, IEC364
500V L4 o o @ SP1 switched probe for remote operation via a push but-
1000v i b ton. Designed to reduce the time taken to perform tests
Insulation Range 0.01Mohm to 999Mohm (500V test voltage) and increase the ease of use
Continuity Range 0.01-99.9 ohms
Voltage Ranges (AC) 25- 450/ 450 - 600 w2430 W=92, D=55, L=220mm
Insulation range 0 - 999Mohm  Voltage ranges AC: 0 - 600V, 0 - 50V (50-60Hz), 0 - 450 (400Hz)
Mftrs. Price Each DC: 0 - 600V, 0 - 50V (50-60Hz)
List No. Order Code 14+ 5+ 4 Resistance range 0.1 - 100Kohm 0 - 450 ac (440Hz)
BM221 500V 676-433 75519 - - — ?”f‘tf‘””‘tylza”ge 0-99.9ohm S
BM222 500V, 1000V 676-457  851.76 == == esting voltage esting voltage
BM223 250, 500, 1000V 676-445  898.56 _ _ BM400/2 500V,1000V  BM403/2 250V,500V,1000V ,
s T Ll 2592.402 113.41 111.46 _ BM401/2 500V Batteries 6 x 1.5V "AA” alkaline (supplied) 222508
Standard Calibration Charge S[e7] a
Price Each
Mftrs. List No. Order Code 1+ + +
Insulation and Continuity Testers BM400/2 500V, 1000V 100-006  967.45 -- --
MIT200 Series BM401/2 500V 100-018 867.20 — - - -
BM403/2 250V, 500V, 1000V 100-020 992.16 -- --
One of the smallest in- SP1 Switch Probe 100-031 86.89 - = - =
sulation testers available Fused Test Leads 500-9029 123.76 - - - -
on the market today. Spare Test Leads 500-9017 99.95 == ==
O With options of a two Price Each
c voltage, or three voltage instrument, the Standard Calibration Charge s[c3] a
g MIT200 instruments offer a range of safety and
[5) operation features expected from a Megger . .
k9] tester. The combined analogue pointer and Insulation and Continuity Testers
L digital readout provide both accuracy and MIT400 Series
= charge/discharge characteristics. Auto conti-
8 nuity testing removes the need for a third hand.
= Replacing the highly respected BM120 and
"5 BM220 range, the new MIT220 and MIT230
@ use the same small case, but now up-rated to
L CATIII 600V. Voltage warning and display, plus
' voltage lockout protect both the user and the
'E instrument, if accidentally connected to a live
[} circuit. Both instruments meet the require-
E ments of BS7671, as well as BSEN 61557 and
o IEC61010.
-}
ucj- W=98 H=195 D=40mm. Weight 530g
D Common features: @ IEC61010-1 CATIII 600V
(O] @ 250V and 500V insulation testing @ Test leads and probes
= @ 1000MQ range @ Hard carry case
@ Continuity testing at 200mA down to @ Calibration certificate included
0.01Q @ 3 year warranty
4 @ Digital display and "Analogue arch" MIT230 additional features:
@ Alkaline or rechargeable batteries @ 250, 500, 1000V insulation testing
419191.428556 W=108 H=232 D=55mm. Weight 800g
Mits Price Each W=108 H=232 D=55mm. Weight 800g
- e General features:
Descrlptlon LSt Order Code U + + @ Insulation testing to 1000V and to 200GQ
Insulation Tester ~ MIT220-EN 108-6217  799.79 -- -- @ Continuity testing at 200mA down to 0.01Q
Insulation Tester ~ MIT230-EN 108-6218  881.39 - - - - @ Analogue and dual digital display
Fused Test Leads 6220-789 108-6238 113.93 - - - - @ PI/DAR insulation timer / display

o Price Each @ Bluetooth data transfer
Standard Calibration Charge ~ S[t4] a @ TRMS voltage measurement

UKAS Calibration Charge NCc4] oy @ Test data storage

@ IEC61010-1 CATIII 600V or CATIV 600V
@ Calibration certificate included

Combining the latest range of measurement techniques with new instrument design to provide
a state-of-the-art tester that is compact and comfortable to hold. All primary results are
displayed in the larger digital display and repeated on the analogue arc. Additionally, auxiliary
testinformation such as frequency, leakage current, Insulation or circuit voltage is displayed in

the smaller secondary digital display. Rubber over moulding combines the tough shock
In stock and ready .’[O deSpat[Ch’ absorbing outer protection with excellent grip, on a strong modified ABS housing, providing an
300,000 products in our Asia, US almost indestructible case.
and Europe warehouses. The range consists of six instruments targeted at different application areas.

Industrial Applications: service, maintenance and electrical installations testing.

@ MIT410: Basic CATIII 600V tester

@ MIT420: Advanced CATIV 600V tester with timer

@ MIT430: Storage version of MIT420

Telecommunications Applications: designed to cope with the additional requirements of
telecoms testing to TNV 3 requirements. Including ability to measure cable length by
capacitance.

@ MIT480: Basic low voltage telecoms tester

@ MIT481: Telecoms tester with high voltage support and storage

Prices are in Singapore Dollars and exclusive of GST.

1800 1,000s more products available at www.farnell-newarkinone.com.sg Dueto the volatie nature of certain products,

prices are subject to change without notice.
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Special Applications: provides a unique solution for awkward insulation voltage mea-
surement applications with flexible, low, test voltages suitable for applications in avionics,
defence, communications, electrostatic measurement and component testing.
@ MIT400: Selectable 10-100V insulation tester
Special
Apps Industrial Serivce & Telco
Instrument MIT400 MIT410 MIT420 MIT430 MIT480 MIT481
Insulation Voltage Range
10-100V variable (2GQ - 20G<2) [ ]
50V (10GL) [} [ J [ ] [ ]
100V (20GQ) [} [} [ ] [ ]
250V (506Q) ) ) ) )
500V (100GC) ° ° ° )
1000V (200G<2) ° ° ° )
gggg Insulation Resistance ° ° The Megger MIT300 series is an isulation and continuity tester that has applications in all
10060 ° ° aspects of domestic, commercial and industrial areas. The series includes four models, all of
200GQ ° PY which offer automatic discharge of the circuit after testing, audible and visual warning if the
Leakage Current Display ) Y ° ° test probes are applied to a live circuit, and a test inhibit feature which operates automatically
INS test voltage display ° ) [} [ ) under live circuit conditions.
Continuity @ Easy touse @ Analogue needle display for MIT310A
Soﬁmé (0.01 to 2002) L4 L L : @ Tough rubber armoured case @ MIT330 offers PC interface for storage
V:ri:ble Current Limit (200mA/20mA) ° ° ° ° ° ° @ Self contained protective cover and downloading
Fast Buzzer - selectable threshold ° ° ° ° ° @ Live circuit warning @ Hand-free use via neck strap
KQ range to 999kQ Y ° ° ° @ Auto power off @ |Intelligent safety system
Voltage @ Weatherproof to IP54 @ EN61010-1 CAT IV 300V, CATIII 600V
Live circuit warning Y Y Y ° Y Y @ Digital display for MIT300, MIT310 and @ Supplied with carry case
Default voltmeter ° ® ® ) ® ® MIT320/330
TRMS measurement to 600V [ ] [ ] [ J [ J [ ] [ ] Features 300 310 320/330 310A
Measurement Ranges ) .
Frequency (40 to 400Hz) ° ° ° ° rsuation testing o o ° °
Capacitance (0.1nF to 10uF) [ ] [ [ ] 500V ° ° ° °
Distance by capacitance [ ] 1000V ° ° °
mV / transducer (0.1 to 19.99V) [ [ ] [ J [ [ J [ J Test range 999MQ
Features Insulation limit alarm [
Backlight [ ] [ ] [ J [ J [ ] [ ] - :
Battery condition display e o o e o o NS o o ° °
Insulation timed PI-DAR tests [ ] [ ] Continuity buzzer P ° P °
Test button / Lock button [ ] [ J [ [ [ ] Lead null to 9Q ° ° ° 20
Limit alarm pass band on INS [ ] [ ] Adjustable buzzer 1-100Q P
#‘f\? power down o o g ° ° Audible buzzer disable °
Ny ) Voltage measurement
Switch probe opt [ ] [ ] [ ]
N;V'sz‘;{ghgfgy;” ° Volts AC/DC 60OV 600V 60OV
Cal. Cert. included [ ] [ [ ] Resistance measurement
EEPROM Storage [ [ ] 10Qto TMQ [
Bluetooth Connectivity [} [ ) 10Q to 2kQ o
General Accuracy (at 20°C) Sﬁﬁaur::wamin
Insulation +3% +2 digits (up to 10M) Dot g“ i tg ° °
+5% (up to 100M<2) D? ?;“l d‘.’° l"“’ er ° °
+30% (up to fullscale) A:mgailﬁguleszi?rlllay
Continuity +3% +2 digits (0.01 to 100€2) N
Resistance +5% 2 digits (10 to 1MQ) gc 'Elff’;f‘cj’ (MIT330 only) :
Voltage +1% +2 digits (max. 600V ac or dc) ackilt dispiay
o e Locking test button [ [ J [ [
Frequency +2% +2 digits .
my £9% +2 digits 30min power off [ ] [ J [
mA Yo% +0 digits Switched test probe [
Capacitance +5% +2 digits IP54 weatherproof o b o
General Specifications Insulation Ranges Resistance (MIT320/330 only)
Batteries 6 x AA (alkaline or NiMH) gives 3000 consecutive tests of any type. Nominal test voltage 250V, 500V, 1000V Ranges 10Q - TIMQ
Protection P54 Measuring Ranges Accuracy +(5%+2) up to 100kQ
Operating Temperature -10°C to 55°C All instruments 10k - 999MQ Voltage
Safety IEC61010-1 600V CATIII (MIT420, MIT430 and MIT481are 600V CATIV) Accuracy +(3%+2) Ranges 0 - 600V a.c. (50/60Hz) or d.c.
419195.428557 Continuity Best accuracy +(1%+2)
Mirs. Price Each fenges ?00;02?09:2 analogue scale) Power Supply
Description List No. Order Code 1+ i v Accuracy +(3%+2) Batteries 8 1.5V AA Batteries
LV Insulation Tester MIT400-EN 108-6221 930.38 -- -- Zero offset 0-9 (and 0-2Q for 310A)  Rechargeables 8x 1.2V NiCd orNiMH cells
Industrial Insulation Tester MIT410-EN 108-6222 1,060.93 == oo Continuity Buzzer Battery life 5000 consecutive tests
Industrial Insulation Tester MIT420-EN ~ 108-6223  1,207.83 -- -- MIT300. 310 Operates at <5Q Dimensions  190x140x75mm
Industrial Insulation Tester MIT430-EN 108-6225 1,371.07 - - - - MITSZO}SSO Adjustable 122 to 50Q Weight 980g
Telco Insulation Tester ~ MIT480-EN 108-6219 1,142.57 - - - - MIT310A Operates at <2Q
Telco Insulation Tester ~ MIT481-EN 108-6220  1,583.26 - - == 339408.344498
Test Leads 6220-779 108-6237 64.97 -- - -
Fused Test Leads 6220-789 108-6238 113.93 == == Mftrs. Price Each
Standard Calibration Ch e Price Each List No. Order Code 1+ + + +
andarad Galibration Gharge o
UKAS Calibration Charge Al = MIT300-EN 754-3816 82938 - - - -
MIT310-EN 754-3824 1,066.33 -- -- --
MIT310A-EN 754-3832 944 .47 -- -- --
: T MIT320-EN 754-3840 1,167.90 == == ==
m%’;g?(’ and Continuity Tester MIT330-EN 754-3859 126944 - - - -
eries Price Each
Standard Calibration Charge s [c3] oy
UKAS Calibration Charge N [c3] oy

Sales Tel: (65) 6788 0200

B = Black/SING

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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Test Equipment - Electrical/Electronic

Insulation Tester
Fluke 1520

1

LATEST
PRICING

Fluke 1520 MegOhmMeter is a handy insulation resistance
tester that also measures voltage and checks connections
with its Lo-Ohms function.

@ Large, backlit LCD with analogue bargraph and digi-
tal display

@ Three output voltages for insulation resistance test-
ing: 250V, 500V, 1000V

Insulation resistance testing up to 4000MQ; switches automatically to voltage mea-

surement when voltage is greater than 30V ac or 30V dc

ac/dc voltage measurement up to 600V

Lo-Ohms function for testing connections

Last reading memory display

4 C-cell batteries for up to 5,000 tests per EN61557-2, with battery-life indicator and

shut-off

Auto discharge of capacitive voltage charges

@ Rugged, splash-proof case with impact absorbing holster

@ Allinputs are protected to IEN61010-1 CAT Ill 600V and are compliant to EN 61557

@ VDE, UL, CSA approved

Function

Insulation resistance
Auto ranges

H=241,W=108D=72

Range Accuracy Resolution
4Mohms - 40Mohms, To 100 MQ: 2%
400Mohms - 4000Mohms + 2 counts

over 1000 M<Q: 10%
+ 2 counts +1%/GQ
+20%, -0%

0.001 MQ to 10 MQ

Test voltages 250V,500V,1000V
Max. measurement Current 1mA
Audible/visible voltage Waming >30V ac or dc

Lo-Ohms

Resistance 0to 40 ohms 2% + 2 counts 0.01Q
Analogue bar graph 0to 100Q

Audible/visual voltage Warning  >30V ac or dc

Resistance 0to 40 ohms 2% + 2 counts 1Q
Analogue bar graph 0to 100Q

Voltage

Voltage 0- 600V +2 counts 1V

Operating Temperature: -10°C to +50°C

Batteries: 0to 100Q

Weight: 1.1kg

Warranty: 3 years

Included Accessories

TL27 heavy duty test leads, TP74 lantern Tip test probes, AC86 large jaw alligator clips, protective
holster with hand strap, carrying case, instruction manual.

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
231120

Price Each
Order Code 1+ 2+ 5+

351-1200 a a a

Mftrs. List No.
FLK-1520/UK

Combination Insulation/Multimeter
BMM2000 & BMM2080

The BMM2000 is a combined triple voltage insulation tester with
additional multimeter functions. The instrument features the pat-
ented True MEGGER analogue arc/digital display with power sav-
ing Backlight and has mV transducer inputs allowing measurement
of other parameters, such as temperature, by means of optional
probes.
readings. The analogue scale providesrapid identification of in-
sulationcondition highlighting any variablereadings and is comple-
mented by theprecision and simplicity of the digitaldisplay.The
BMM2500 offers comprehensivedata storage options with individ-
ual testresults being stored against userselectable distribution
board and circuitreferences. Alternatively data loggingmay be
selected and up to 300consecutive measurements of anychosen
parameter may be made at aselectable time interval. Data storage iscontained within
non-volatile memory, (NVM), ensuring that test results arenot lost in the event of battery failure
orremoval.

@ Fully Complies with the requirements of BS 7671, HD384, IEC 364 and EN61557

@ |Insulation measurement to 200G Ohms

@ 250V, 500V, 1000 insulation Test Voltages

@ Live Circuit Warning warns of connection to circuits above 25V irrespective of range
selected

@ FastTest switched probe facility lets you initiate a test from a button in the optional SP1

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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switched probe (or, "how to press the test button with a probe in each hand!")

@ 200mA Continuity Range with Zero offset adjustment to null resistance of test leads.
Ideal where fused test leads are used.

@ Power Saving Backlight

@ Millivolt Transducer inputs allows measurement of additional parameters such as tem-
perature and high currents. By connecting the appropriate device. A transducer-offset
adjustment facility is also provided.

@ May be used manually with AVO PowerSuite@ and NICEone certification software en-
abling professional Certificates of test to be created with full traceability.

@ Auto PowerDown to conserve battery life

@ Waterproof and Dustproof to IP54

@ Continuity Buzzer sounds continuously below 50hms and intermittently up to a few
kilohms

BMM2080 with Telecomms Capability:

Features additional 50V and 100V insulation testing facilities, a 10uF capacitance range

and insulation measurement up to 200GQ

Specifications (All quoted accuracies are at +20°C)

Insulation Ranges 250V, 500V, 1000V
Measuring Range: 0,01 M to 200G on all ranges (0 - 100 G2 on analogue scale)

Accuracy: +2% +2 digits
Live Gircuit Warning Threshold 25V
Continuity
Measuring Range: 0.01-99.9 ohms(0 to 100hms on analogue scale)
Accuracy: +2% +2 digits
Lead resistance zeroing: Up t0 9,99Q
Resistance
Measuring Range: 0.01kR to 9.99MR(0 to 100MR on analogue scale)
Accuracy: +3% +2 digits
Voltage
Measuring Range: 1V to -500V(0 to 1000V on analogue scale)
Accuracy: 010 500 V d.c. or a.c. (50/60 Hz) +2% +3 digit
0to 500V 400 Hz a.c. +5% +3 digits
Millivolts
Measuring Range: 0,1mV to 1999mV/(0 to 1000mV on analogue scale)
Accuracy: 10mV to 1999mV d.c. or a.c. (50/60 Hz) +2% +3 digits
0,1mV to 10mV d.c. or a.c. (50/60 Hz) +2% +5 digits
Milli-amps
Measuring Range: 0,7mA to 500mA (0 to 1000mA on analogue scale)
Accuracy: 10mA to 199mA d.c. or a.c. (50/60 Hz)+2% +3 digit
0,1mA to 10mA d.c. or a.c. (50/60 Hz)+2% +5 digits
Frequency
Measuring Range: 16Hz to 460Hz
Accuracy: +/-1% +/-1digit
Safety Complies with IEC 61010-1 1995 EN61010-1 1995
Installation Category Ill 300V phase to earth and 440V
phase to phase.
231128
Price Each
Order Code 1+ + +
BMM2000 319-6926 1,195.71 == ==
BMM2080+Telecomms  500-8750 1,991.31 == ==
Switched Probe SP1 100-031 86.89 == ==
Fused Test Leads 500-9005 129.48 == ==
Spare Test Leads 500-9030 124.50 -- --

Premium Insulation Multimeter
BMM2500 and BMM2580

Insulation measurement up to 200 GQ (BMM2580)
200 mA Continuity Range

Voltage, current and k< resistance measurement
mV Transducer inputs

Result storage and Data Logging

PowerSuite Compatible RS232 output

Download Manager Software included

Direct Printer Output

Electronic Locking Test Button

Remote control switched probe

BMM2580 extra features

@ 100V and 50V insulation ranges

@ 10uF capacitance range

The Megger BMM2500 Series of Insulation Multimeters

utilise advanced microprocessor technology to provide

many features. Both the meters use a large backlit LCD

display including an analogue arc, offer complete multim-

H=220, W=110, D=45mm eter testing capability and the ability to view the insulation

Weight=742g measurement in terms of leakage current (uA), comprehen-

sive data storage options with individual test results stored against user selectable distribution

board and cicrcuit references. Once stored, results may be recalled to the display, printed to an
external serial printer or downloaded to suitable software (supplied)

Insulation

Range BMM2500: 0.01MC to 20GQ
BMM2580: 0.01MCQ to 200G

Accuracy +2% +2 digits +0.2% per GQ

Continuity

Range 0.01Q10 99.9Q

Accuracy +2% +2 digits

Resistance

Range 0.01kQ to 9.99MQ

Accuracy +3% +2 digits

Voltage

Range +1V to +500V

Accuracy 0to 500V dc or ac (50/60 Hz): +2% +3 digits

0 to 500V 400Hz ac: +5% +3 digits

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Millivolts

Range +0.1mV to 1+999mV

Accuracy 10mV to 1999 mV dc or ac (50/60Hz) +2% +3 digits
0.1mV to 10 mV dc or ac (50/60Hz) +2% +5 digits
10mV to 1999 mV ac (16-460Hz) +5% +3 digits
0.1mV to 10mV ac (16-460Hz) +5% +5 digits

Capacitance (BMM2580)

Range 0.1nF to 9.99uF

Accuracy +3% +0.2nF +2 digits

Milli-amps

Range 0.1mA to 500mA

Accuracy 10mA to 1999mA dc or ac (50/60Hz) +2% +3 digits
0.1mA to 10mA dc or ac (50/60Hz) +2% +5 digits
10mA to 1999mA ac (16-460Hz) +5% +3 digits
0.1mA to 10mA ac (16-460Hz) +5% +5 digits

Frequency

Range 16Hz to 460Hz

Accuracy +1% +1 digit

347928
Miftrs. Price Each
List No. Order Code 14 + +

BMM2500 206G 500-8761 1,479.40 == ==
BMM2580 200GQ2  500-8773 2,291.52 == ==

Multifunction Installation Tester - Part P
1651P

DURACELL
Ultra M3 AA

W=250 H=100 D=125mm. Weight = 1.17kg EIEKEIBT0225705

The ideal tool for testing domestic electrical installations. The unit can ensure that fixed wiring
is safe and correctly installed to meet the requirements of IEC 60364 and BS 7671 16th Edition
wiring regulations. It is also ideal for Part P of the building regulations.

@ Ergonomic design and low weight lt

@ Padded neck strap for hands free use

@ Easy to operate controls LATEST

@ Large display with wide viewing angle PRICING
Range Resolution Accuracy (50-60Hz)

AC Voltage Measurement 500 V 01V 0.8% + 3 digits

Continuity Testing 2002, 2009, 2000Q 0.010,0.1Q,1Q  +(1.5% + 3 digits)

Insulation Resistance Measurement (Test Voltage 500 - 1000V)
100 kQ - 200 MQ 0.1 MQ +(1.5% + 3 digits)
200 MQ - 500 MQ 1MQ 10%

Loop Impedance Measurement (Phase to Earth, Phase to Neutral)
100 - 500 VAC (50/60 Hz)

AC, General (no delay), Time delay

+(3% + 10 digits)
RCD Testing

Tripping Time Test
Trip Time Multiplier & Accuracy x1/2 +(1% Reading + 1 digit)
Current Settings & Accuracy 10, 30, 100, 300, 500, 1000mA +0% -10%

General, Safety and Environmental Specifications

Operating Temperature -10°C to 40°C

Safety Rating EN 61010-1 CAT Il 500 V
Dimensions (WxHxD) 250 x 125 x 100mm
Weight 1.17kg

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit www.far-
nellinone.com for the latest prices.

413368.411570

Mftrs. Price Each

List No.  Description Order Code 1+ 3+ 5+

1651P Installation Test-

er 921-0075 a a a

Price Each

Standard Calibration

Charge S oy

UKAS Calibration Charge N =

Multifunction Installation Testers
1650 Series

Sales Tel: (65) 6788 0200

B = Black/SING

Test Equipment - Electrical/Electronic

The 1650 series tests continuity, insulation lt
resistance, loop impedance, short-circuit cur-

rent (PSC), RCDs and more. LATEST
1652: Performs all basic intallation tests in- PRICING
cluding continuity/insulation/loop impedance, RCD trip-
ping time, RCD truipping current level and RCD auto-
testing.

1653: As 1652 but with earth resistance and phase
sequence measurement. Has internal memory and a PC
interface for documentation and reporting.

The 1650 series tests continuity, insulation resistance,

loop impedance, short-circuit current (PSC), RCDs and

more.

1651: Performs all basic intallation tests including continuity, loop and line resistance,
PFC/PSC (short-circuit current), RCD tripping time.

1652: As 1651 plus RCD tripping current level, automatic RCD test sequence, test DC
sensitive RCDs.

1653: As 1652 but with earth resistance and phase sequence measurement. Has internal
memory and a PC interface for documentation and reporting.

@ Easy: simply turn knob, press the button and see results
@ Efficient: measure loop impedancewithout tripping RCDs, eliminating the need to by-
pass them
@ Rugged: withstands a one-meter drop for demanding field use
@ Safe: slim probe with test button keeps your eyes on the panel while probing hard to
reach points
@ Comfortable: compact and lightweight (less than 1.2kg) for all day testing
@ Compliant: meets all relevant standards including EN 61557 and BS 7671 16th Edition
IEE wiring regulations
1651 1652 1653
Measurement functions
Voltage and Frequency [ ] [} [}
Wiring polarity [ ] [ ] [ ]
Insulation Resistance 500, 1000V 250, 500, 1000V 50, 100, 250, 500, 1000V
Continuity [ ] [ J [ J
Loop & Line Resistance [ ] [ J [ J
PFC/PSC (short-circuit current) [ ] [ J [ J
RCD tripping time [ ] [ J [}
RCD tripping current level [ J [ J
ramp test ramp test
Automatic RCD test sequence [ [ ]
Test DC-sensitive RCDs [ [
Earth Resistance [
Phase Sequence Indicator [}
Other features
Self-test [ J [ [
EN61557*/VDE0413 compliant [ ] [ ] [ ]
llluminated display [ ] [ ] [ ]
Line voltage indicator [ ] [ J [ J
Battery indicator and battery test [ ] [ J [ J
Memory, Interface
Memory (500 measurements)
Computer interface [}
Time stamp (with FlukeView Forms) [ ]
Software Option

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
339462.343939

Miftrs. Price Each
Description List No. Order Code 1+ 3+ 5+
UK Versions
Installation Tester 1652 491-7066 a a a
Installation Tester 1653 491-7078 = a =
Euro Versions
Installation Tester ~ 1651-05 491-7080 a =a oy
Installation Tester  1652-05 491-7091 a a a
Installation Tester  1653-05 491-7108 °a = a
Accessories
Earth Spike Kit ES165X 483-2759 oy a oy
Test Probe - RemoteTP165X 483-2760 a a a
Test Lead Set TL165X STD 491-7133 oy a oy
Test Lead Set - TL165X FUSED
Fused 491-7145 oy = oy
PC Software FVF-SV2 491-7157 oy = oy

In stock and ready to despatch,
300,000 products in our Asia, US
and Europe warehouses.

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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Multifunction Insulation
CM500

W=200 H=245 D=95mm. Weight 1.35 kg

Designed and manufactured
Insulation tests at 250 V, 50!

Supply voltage, polarity and

EN61557

Loop tests are performed to
PSCC

ance on TT systems

trip timing up to 2000 ms.

Supply frequency is indicate

phase

Supply Voltage Measurements
Voltage
Frequency

Insulation Test Ranges
into 1TmA load

Test Equipment - Electrical/Electronic
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Continuity & Resistance Ranges
Open Circuit Voltage: 4-5 Vdc
Test Current: 200-250mA to 2Q

Loop & Earth Resistance Ranges
Line / Earth
100 to 280V, 45 to 65Hz

Line / Line

100 to 480V, 45 to 65Hz

Low Current Loop Test (15mA)
100 to 280V, 45 to 65Hz

RCD Test Ranges

100 to 280V, 45 to 65Hz

RCDs

Trip Timing
Contact Voltage
Power Supply

Tester

A compact product that

combines all the func-

tions required to fully

test Domestic, Com-

mercial and Industrial fixed wiring, in accord-
ance with International ~Standards.The
CM500 is the first Installation Tester with a
nontripping Loop Test guaranteed not to trip
any RCD rated 30 mA or above.

@ Combines the
functions of sev-
eral instruments
in one package

@ Non-tripping Loop Test range for tests
on RCD protected circuits

@ RCD ramp test features actual tripping
current

@ Stores approximately 750 different test
results in internal memory

Recall results to the display for manual certificate completion
Direct printer output for on-site printing of test results
Connect to PC for storage of results

Ramp Test for measuring RCD actual trip currents

Variable RCD test current for programmable devices

in accordance with International Safety Standards
0V & 1000 V with 1 mA output

Continuity tests with 200 mA short circuit capability
Phase-Phase, Phase-Neutral, Phase-Earth Loop Tests
High current Loop Testing with 0.01<2 resolution
Prospective Earth Fault and Short Circuit Current

Low current Loop Test for non-tripping of RCDs

Earth Electrode Resistance Test for simple systems
No-trip, Trip and Fast Trip RCD testing

Tests d.c. Sensitive, Selective and General Type RCDs

frequency indication

Phase sequence indication using optional leads
Complete with Carry Case, Test Leads and Certificate of Test
Tests in accordance with BS7671 (16th edition wiring regulations) and Euro Standard

Test lead resistances can be nulled
A continuity buzzer is incorporated for rapid identification of open and short circuits
Settable automatic polarity reversal and result averaging

a resolution of 0.01€2 with direct display of PEFC and

Auto-ranging earth resistance function enables measurement of earth electrode resist-
Verification of the correct operation of RCDs rated between 10 mA and 1000 mA with

Upon connection to the mains supply the polarity and voltage are displayed to show
correct wiring of the socket under test and warn of live voltages

d at the touch of a button

Meets or exceeds the requirements of EN61010-1 Category 11l 480 V (max) phase-

Range Accuracy

25 to 500V +2% +2 digits
d.c., 16 to 460Hz +0.1% +1 digit
Range Accuracy
1kQ2 to 99.9MQ at 250V +2% +2 digits
1kQ to 299MQ at 500V

1kQ to 499MQ at 1kV

Range Accuracy
0.01Qt0 99.9Q +2% +2 digits
1009 to 99.9kQ +5% +2 digits
Range Accuracy
0.01Q 10 9.99Q +5% +0.03Q
10Q t0 89.9Q +5% +0.5Q
90Q2 to 899Q +5% +5Q
900<2 to 3kQ +5% +20Q
0.01Qt0 19.99Q +5% +0.03Q
0.2Q to 200kQ +3% +0.3Q
200€2 to 1.99kQ 5% +5Q
Range Current Accuracy
IDn - 10, 30, 100, 300, 500

1000mA and variable test current

10mAto 1A +2%/ +8%

No Trip (1.5 IDn), Trip (IDn), 150mA Fast Trip, 5 IDn and Ramp
General, d.c., and Selective

Range Accuracy
0.1 to 1999ms +1% +1ms
0.1to0 90V +10% -0% +5 digits

8 x AA alkaline batteries giving 4500 insulation tests or 3250 continuity tests.

419167

Miftrs. Order Price Each

Description List No. Code 1+ + +

Installation Tester + Memory CM500 184-482 3,095.04 - - - -
2 Wire Test Set 6231-631 500-9066 94.56 == ==
3 Wire Test Set 6231-632 500-9078 145.01 -- ==
Switched Probe SP2 6231-636 500-9080 160.96 -- --
Mains Lead Set 6231-633 500-9091 72.75 -- ==
Fused Probe + Clip Set 6180-405 500-9108 121.19 - - - -
Carry Case 6420-114 500-9110 156.89 -- --

1804
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Residual Current Device Tester
RCDT300 Series

§ FARNELL 1Inone

Designed for testing standard, DC and selective residual current devices (RCDs). The series
includes two models both of which are easy to hold and use, and have a robust rubber case

with a built-in lid to protect the display.

All models include:

@ Tests standard, DC and selective RCDs

@ Ramp testing

@ Auto (remote) testing

@ Enables testingon 110V centre tapped
supplies

@ Tough rubber armoured case with built-
in cover

@ Al, I, 51 RCD trip time test

@ Selective breakers

@ DC breakers (%41, 1, 51)

@ 30, 100, 300, 500 mA RCDs

@ 0°/180° polarity selection

@ Touch voltage display (selectable)

@ Max touch voltage (25V/50V)

@ 3 phase safe

@ Large clear display

@ Battery status indication

@ Auto power off

@ Fuse blown indication

@ Weatherproof to IP54

@ Supplied with carry case

RCDT320 Extra features

® 10mA/1ARCDs

@ RCD trip current test (RAMP)

@ Auto sequence test

@ Operating range: 100-280V and 50-290V

@ Backlight

RCDT330 Extra features

@ Features are the same as 320 plus al-
lows data storage and downloading

@ USB Port

RCD test current accuracy 200 to 450Hz +1Hz
No trip test (Al)-8% to -2% Fault (touch) voltage
Trip test (I, 51) +2% to 8% Displayed range 0-90v
Trip time +1%+1ms Error +5%/+15%+0.5V
Voltage measurement Power Supply
Range ac 0-300V25t0450Hz  Batteries 8x 1.5V AA Batteries
Accuracy +2%+2 digits Rechargeables 8x 1.2V NiCd orNiMH cells
Frequency measurement Battery life 1000 consecutive tests
Range 25 to 450Hz Dimensions 190x140x75mm
Accuracy 25.0 t0 199.9Hz +0.1Hz Weight 980g
339410344500
Mftrs. Price Each
List No. Order Code 1+ + + +
RCDT310 500mA 754-3891 930.92 == == ==
RCDT320 1000mA 754-3905 1,012.17 == == ==
RCDT330 1000mA
with data storage 754-3913  1,181.44 - - -- --

Combined Loop and RCD Testers

LRCD200 Series

W=148 H=203 D=78mm. Weight 9809

1,000s more products available at www.farnell-newarkinone.com.sg

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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The latest generation of combined non-tripping loop tester and RCD test

instruments that provide simple, affordable and flexible test tools fore-

lectrical contractors testing energised circuits. The instruments are

designed using the new Megger electrician’s tester case, providing

tough rubber armouring, built-in front cover, weatherproof to IP54 and easy-to-use functions
and layout. The instruments can be hung around the neck or hand held and will not slip if
placed on a bench or shelf. Test leads can remain attached with the front cover open or closed.
L-N-E connection indicator LEDs show connection status and reverse polarity supplies.
Two instruments are available:

LRCD 210

This instrument provides three phase safe nontrip loop testing and "4, I, and 51 RCD testing for
standard, selective and DC RCDs. Suitable fordomestic installers testing to UK Part P
requirements.

LRCD220

As the LRCD210 with the addition of 110 V loop testing and 2 wire fast testing, plus phase to
phase and phase to earth measurement andautomatic RCD testing with result recall.

@ Non-tripping Loop test. RCDs rated 30 mA or greater are not
tripped by the loop test, even electronic RCDs

3 wire low current non-tripping loop test provides measure-
ments from 0.01 ohms to 2 kohms

@ RCD testing from 10 mA to 1000 mA
@ Auto RCD testing (LRCD220 only)
@ Extremely easy and safe to use
@ Built-in protective front cover
@ Tough Rubber armoured case
@ Weatherproof to IP54
@ 3 year warranty
LRCD210 LRCD220
Loop Testing
Non-trip loop test [} [ J
PFC calculation and display [} [ J
Single phase [}
High current loop test [ J
Phase to phase [ J
3-phase safe [} [ J
Voltmeter ® ®
RCD Testing
Yl, 1 and 51 RCD testing [ J [ J
Touch / Contact voltage [ [
Selectable 25V / 50V touch voltage [ [
10, 30, 100, 300 and 500mA ranges [ J [ J
1000mA RCD testing capability [ J
AC, AC selective, DC and DC selective RCD types [ [
Selectable phase 0/ 180 [ J [ ]
RCD ramp test (20% to 110%) [ J [ J
General Testing
Frequency [ J [ ]
Phase rotation [ ]
Backlight [ ]
Supports 230V operation [ J [ J
Supports 110V operation [ J
Supply Voltage Measurements Range Accuracy
Voltage 0to 500V +2% +2 digits
Frequency 25 to 450Hz +1 Hz
Loop Testing Range Accuracy
Line / Earth 0.01Qt0 9.99Q +5% +0.03Q
No Trip Loop Test, 3-wire, 15mA 10Q 10 99.9Q +5% +£0.5Q
100€2 to 999Q +5% +5Q
1kQ to 2kQ +5% +30Q
Line / Earth (LRCD220 only) 0.01Qt0 9.99Q +5% +0.03Q
High current loop test, 2-wire, 15mA to 1.4A 10Q to 99.9Q +5% +0.5Q
100€2 to 999Q +5% +5Q
1kQ to 2kQ +5% +30Q
Line / Line (LRCD220 only) 0.01Qt0 19.99Q +5% +0.03Q
100 to 480V, 45 to 65Hz
RCD Test Ranges LRCD210 LRCD220
Ranges 10, 30, 100, 300, 500mA 10, 30, 100, 300, 500, 1000mA
Supply voltages 207 to 280V, 45 to 65Hz 100 to 280V, 45 to 65Hz
RCD Test Accuracy No Trip Test (V2l) Trip Test (1, 51)
Current Accuracy -8% t0 -2% +2%/ +8%
Trip Time +1% +1ms
Fault (Touch) voltage Range Accuracy
0to50V +5% / +15% +0.5V
Power Supply
8 x AA alkaline batteries giving 2000 consecutive tests.
419186.428555
Mftrs. Order Price Each
Description List No. Code 1+ + +
Loop/RCD Tester LRCD210-EN-BS ~ 108-6227 1,365.18 == ==
Loop/RCD Tester LRCD220 979-9982 1,550.62 == ==
2 Wire Test Lead Set 6220-784 108-6234  65.13 == ==
Earth Bond Test Lead 6231-586 108-6235 114.25 == ==
Price Each
Standard Calibration Charge sz oy
UKAS Calibration Charge N[c12] oy

Test Equipment - Electrical/Electronic

Power Quality Testers

AC/DC True RMS Clamp-on Power Meters
LH1050 & LH1060

The LH series Power Clamps ansure accurate
AC/DC power measurements for single phase
and balanced three phase systems even with
distorted waveforms. The advanced design in-
cludes a Smart Hold facility for saving a com-
plete set of power readings and a digital output
for data logging to a PC. The LH1060 provides
additional power quality measurements.

@ Measures V, A, Hz, W, VAR, VA and PF in
one easy to use clamp

@ True RMS for accurante measurement of
AC+DC and distorted signals

@ Bargraph for dual display of V/Hz, A/Hz
and PF/W

@ Built-in 3 phase power capability for bal-
anced loads

@ ’'Smart Hold’ saves up to 7 parameters

@ Record mode stores Min/Max and Aver-
age values

@ Digital output for PC logging with optional WinLog software and interface
@ New low current and power ranges

@ EL backlight

for improved visibility

@ Suppplied with test leads, carry case and alkaline battery
@ EMC hardened for power electronics applications

LH1060 Additio

nal Features:

@ Measurement of Peak voltage and current values
@ Measurement of Total Harmonic Distortion (THD), Distortion Factor (DF), Crest Factor

(CF) and DC

Ripple

@ Digital waveform output for harmonics analysis with WinLog interface software

Current
Current Ranges
Resolution
Accuracy
Voltage
Voltage Ranges
Resolution
Accuracy
Power

Watts, VA, VAR
Resolution
Accuracy
Power Factor
Resolution
Accuracy
Frequency

Mftrs.

List No.
LH1050
LH1060
WINLOG

Standard Calibration
UKAS Calibration

40A, 400A, 1000A,
0.01A,0.1A, 1A
+1.5% of readings, + 5 digits

Resolution  0.01Hz

Accuracy  40-70Hz £0.5%, 20-1kHz + 1%
Additional Parameters on LH1060 Only
Total Harmonic Distortion

THD Range 1% to 600%

400V, 600V Resolution  0.1%
0.1V, 1V Distortion Factor
+1% of reading + 5 digits DF Range 1% to 100%
Resolution  0.1%
4k, 40k, 400k, 600k Crest Factor
1,10, 100, 1k CFRange 1t05
+2.5% of reading + 5 digits Resolution  0.01
0.3 capto 0.3 ind DC Ripple
0.01 2% to 600%
+3 deg 0.1%
10Hz to 1kHz
339535
Price Each
Order Code 1+ i +
100-237 1,201.82 == ==
317-2909 1,386.99 oo - -
100-316 282.95 == ==
Price Each
S =
N =

Power Quality Analyser

Fluke 43B

@ Continuousy measures volt and ‘t
amps on a cycle-by-cycle ba-

sis for up to 24 hours LATEST
Catches voltage transients and ~ PRICING
waveform distortion

Catches and saves up to 40 transients
Correlate the cause of transient with time
and date stamp

Measures resistance, diode voltage drop,
continuity and capacitance

Combines the most useful capabilities of
a quality analyser, multimeter and Scope
@ Measures power harmonics

@ Monitoring functions help track intermit-

tent problems and power system performance
@ Easy to use menus with electrical terminology
@ Measures voltage, current and power harmonics up to 515
@ Total harmonic distortion (THD)

@ Phase angle

of individual harmonics

@ Displays watts, power factor, displacement power factor, VA and VAR

Sales Tel: (65) 6788 0200

| C=CYAN M =Magenta B = Black/SING

Volts/Amps/Hertz display Power Display

True-rms voltage (ac+dc) 5t0 1250V Power, watts, volt-amp, VA 2500 to 250KQ
True-rms voltage (ac+dc) 50 to 50KA  Reactive volt-amp, (VAR) 250MQ

Main frequency 40to 70Hz  Power factor, PF 0.0t01.00
Harmonic Display Displacement power factor 0.0t0 .025
Voltage, current, power 1stto 51st 0.25t0 1.0

300,000 products, stocked and ready to despatch

1805

Test Equipment - Electrical/Electronic

45

1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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Test Equipment - Electrical/Electronic
Phase 2nd to 51st
Sags and Swell Transient Capture
Recording time 4min. to 16 days Minimum pulse width 40ns

5.0 to 1250V*
50.0 to 50.0KA

True rms-voltage 20%,50%,100%,200%

True rms-current

Voltage threshold settings

*Rated 600V CATIIl
For further technical information please contact our sales office

Standard available in all models 43 Basic 43B 43 + Kit
[ ]

Fluke 43B Power Quality Analyser [} [}
BP120 Rechargeable Ni-Cd Battery Pack [ J [ [
PM 8907 Line Voltage Adaptor/Battery Charger [} [} [}
TL24 Test Leads [ J [ [
AC20 Industrial Test Clips [ J [} [}
TP4 4mm Round Slim-Reach@ Test Probes [ J [ J [
Sheilded Banana-to-BNC Adaptor [} [} [}
Model difference
200A Current Clamp i200s [}
500A Current Clamp 80i500s [ J [ J
SW43W FlukeView® Software for Windows [ ] [ ]
PM 9080 Serieal Interface / Adaptor Cable [ J [ J
€120 Hard Case [ [
TP1 Flat-tipped Slim-Reach@ Test Probes [ J [ J
AC85 Large jaw Alligator Clips [} [ J
Power Quality Video [} [ J
Users Manual / Application Guide [
Manual CD43B [ [
VR101S Voltage Event Recorder [ ]
Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.
222550
Mitrs. Price Each
List No. Order Code 1+ + +
FLUKE 43 Basic UK 492-0235 = = =
FLUKE 43 Basic Euro 492-0247 a a a
FLUKE 43B 366-7364 oy oy oy
FLUKE 43 Kit UK 492-0259 oy oy =a
FLUKE 43 Kit Euro 492-0260 oy oy =
SW43W  Software 492-0272 a a a
€101 Carry Case 947-9783 D oy oy

Three-Phase Power Quality Analyser
434

A complete three-

phase troubleshoot-

ing tool which mea-

sures virtually every

power system parameter, including: volt-
age, current, frequency, power,

power consumption (energy),
unbalance and flicker, harmonics  LATEST
and inter-harmonics. Captures PRICING
events like dips and swells, transients, in-
terruptions and rapid voltage changes.

@ AutoTrend: no time wasted setting up
additional trend graphs while every
measurement is automatically record-
ed. Analyses trends using cursors and
zoom function, while recording contin-
ues in the background.

@ System-Monitor: gives immediate in-
sight into power system’s quality.
Checks conformity to limits specified
in EN50160 or to own custom limits.

@ Four channels: simultaneously measures voltage and current on all three phases and
neutral.

Automatic transient display: captures up to 40 dips, swells, interruptions or transients
automatically.
Meets the stringent 600V CAT IV, 1000V CAT Il safety standard required for measure-

W=169 H=256 D=64mm. Weight = 2kg

§ FARNELL 1Inone

Harmonics

Harmonic (interharmonic) (n)  DC, 1 to 50, (Off, 1 to 49) measured fundamental or to total rms

Vims 0to 1000V +5% + 2 counts
s 0 to 4000mA x clamp scaling +5% + 5 counts

DC Voltage 0to 1000V +5% + 10 counts

THD 0to 100% +2.5%

Hertz 0 to 3500Hz +1Hz

Phase Angle -360° to 360° +nx1.5°

Power and Energy

Watt, VA, VAR 11020 MVA +1.5% + 10 counts

kWh, kKVAh, kVARh 0to 200 GVAh +1.5% + 10 counts

Power Factor / Cos ¢ /DPF 0Oto1 +0.03

Flicker

Pst (1 min), Pst, Plt, PF5 0t020 +5%

Unbalance

Voltage 0to 5% +0.5%

Current 0to 20% +1%

Transient Capture

Voltage +6000V +2.5% 0f Vg

Minimum Detect Duration 5us (200 kS/s sampling)

Inrush Mode

Anms (AC + DC)
Inrush Duration (selectable)

Autotrend Recording

0 to 20kA
7.5s t0 30 mins

+1% of measurement + 5 counts
+20ms (Fyom=50Hz)

Sampling Up to 100 readings per second continuous sampling per channel
Memory Up to 3600 min, max and average points for each reading
Recording Time Up to 450 days

Zoom Up to 12 x horizontal zoom

Memory

Screens 50

Data 10

Measurement Standards: IEC61000-4-30 class A; EN50160; IEC61000-4-15; IEC61000-4-7
Safety Standards: EN61010-1 (2nd Edition); 1000V CAT III; 600V CAT IV

Case: Rugged, shock proof, IP51 drip and dust proof

Operating Temperature: 0°C to +50°C

Prices where indicated by a ¥ are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.

413348

Miftrs. Price Each

List No. Description Order Code 1+ + +
434/004 Power Analyser (UK) 921-0008 oy a =
434/001 Power Analyser (Euro)  983-7760 oy oy oy
BC430 Battery Charger 921-0016 oy @ oy
C430 Hard Carry Case 921-0024 oy oy oy
0C4UsB USB Interface 921-0032 a a =a
12000FLEXPQ4  Current Clamps (4 pk)  921-0040 a a =a
WC100 Coloured Lead Clips 921-0059 oy oy oy
TLS430 Test Lead Set 921-0067 a a =

Calibration available - please contact your local Farnell InOne sales office for details

Appliance Testers

PAT Testers
6000 Series

W=275 H=200 D=100mm. Weight 3 kg

The small, light, one-touch solution. The Fluke 6200 and 6500 PAT
testers have auto test capabilities to help increase the number of
portable appliance tests performed per day. They’re designed to enable
you to work faster without compromising safety. They are lightweight

ments at the service entrance.

NiMH battery pack.
Menu-driven interface simplifies operation.

and easy to carry around when working on-site. The hard carrying case (supplied) not only
offers protection during transit but also includes extra storage space for accessories and other
tools. They’re also extremely compact, and have Fluke’s traditional ruggedness to be able to
withstand working in the field. Packed with all the features you need for testing portable

[ ]
[ ]
@ Rugged, handheld instrument operates for more than 7 hours on included rechargeable
[ ]
[ ]

Extensive data analysis possibilities. Cursors and zoom can be used ‘live’ while taking
the measurements, or ‘offline’ on stored measurement data. The stored measurements
can also be transferred to a PC with the included FlukeView software.

@ Complete package includes everything to get started: 4 current clamps, 5 voltages test
leads and clips, line adapter/battery charger and hard case.

@ Three year warranty.

Inputs

Number of Inputs
Maximum Input Voltage
Maximum Sampling Speed

4 voltage and current (3 Phase and Neutral)
1000V rms (6kV peak)
200 kS/s on each channel simultaneously

Measurement Range Accuracy
Volts / Amps / Hertz
Vims (AC + DC) 10 1000 V +0.5% of Vo,
Voeak 1101000 V 5% of Voo
Crest Factor 1.0t0>2.8 +5%
A (AC + DC) 0 to 20kA +1% £ 5 counts
Aeak 110400 A 5%
Crest Factor 1t010 +5%
Hertz (50 Hz nominal) 42.51057.5Hz +0.1% of Voo
Dips and Swells
Vs (AC + DC) 0% to 100% of Vo, +1% of Voo
Anms (AC + DC) 0to 20kA +1% + 5 counts

appliances, a Fluke PAT tester is a complete all-in-one solution.
Includes: test lead, test probe, crocodile clip and mains lead.

Accessories:

EXTL100-02 Extension Lead (948-7425):
extension lead test adaptor

SP1000-02 Printer (492-0399):

mini label printer

SP-SCAN-15 Scanner (492-0466):
intelligent barcode reader

Power PATPlus Software (492-0387):
Professional PAT data management
EXTL100 Extension Lead: extension lead
test adaptor

Fluke 6500 Special PAT kit (948-7417)
includes:
@ 6500 PAT Tester

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

Fluke 6200

@ "One Touch Testing" with a dedicated key
for each test

@ Save time with preset pass and fail levels

@ Large backlit display for easy reading

@ EN61010-1 300V CAT Il

@ Two years warranty

Fluke 6500

As 6200 plus:

@ Integral QWERTY keyboard for rapid data
entry

@ Compact Flash memory card slot for data
backup and transfer to PC

@ Presetauto-test sequences for user conve-
nience

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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@ EXTL100 Extension Lead

@ SPScan15 Barcode Scanner
@ Fluke PAT Software

@ Appliance Pass Labels

@ Barcode Labels

=]
S

00000000000000000 00000000000

Measurement Functions

L N Mains Volts

Outside Limits Indicators

Null out facility for earth bond lead
Protective Earth Resistance Rpe (200mA
Protective Earth Resistance Rpe (10mA)
Insulation (500V DC)

Protective Earth Conductor Current
Touch Current

Substitute Leakage Current

Appliance Power kVA

Appliance Load Current

Seven segment custom LCD

Graphical LCD

Backlight

Compact Flash card slot

Serial Port - Printing / Downloading
External Printer Output

Front panel QWERTY keyboard

IEC Test Lead

Auto-Testing

Programmable Pass/Fail Level Meters
Data Storage

Limited Data Storage

Polarity Checks

Graphical Help Menu on-line
Programme Mode

Real-time Clock

Front panel results management

230V Schuko Test Socket [

® 00 O 000000OCGOCGOOOIOT

"

PRICING

Power-on Test
Indicates reversed L - N, missing PE, and measures the mains voltage and frequency

Display Range 90V to 264V

Accuracy at 50Hz +(2% + 3 counts)
Resolution 0.1V (1V for model 6200)
Input Impedance >1IMQ // 2.2uF
Maximum input mains voltage 300V

Earth Bond Test R,

Display Range 0to 19.99Q

Accuracy (after bond test zeroing) +(2.5% + 2 counts)
Resolution 0.01Q

200mA ac +40% into 1.99Q
25A ac +20% into 25mQ at 230V
>4V ac, <24V ac

Test Current

Open Circuit Voltage

Bond Test Zeroing can subtract up to 1.99Q
Insulation Test Rig,
Display Range 010 299Q
Accuracy +(5% + 2 counts) from 0.1 - 300MQ
Resolution 0.01MQ (0 - 19.99MQ)
0.1MQ (20 - 199.9MQ)
1MQ (200 - 299MQ)
Test Voltage 500V dc +10% at 500k<2 load

>1mA at 500k<2 load, <15mA at 0Q
<0.5s for 1uF
operational up to 1pF

Test Current
Auto Discharge Time
Max. Capacitive Load

Touch Current Test

Display Range 0to 1.99mA ac
Accuracy +(4% + 2 counts)
Resolution 0.01mA

Internal Resistance (via probe) 2kQ

Measuring Method Probe

The appliance under test is energised at mains potential
Substitute Leakage Current Test

Display Range 0to 19.99mA ac
Accuracy +(2.5% + 3 counts)
Resolution 0.01mA

Test Voltage 35V ac +20%

Load / Leakage Test: Load Current

Display Range 0to 13A

Accuracy +(4% + 2 counts)
Resolution 0.1A

The appliance under test is energised at mains potential
Load / Leakage Test: Load Power

Display Range 0to 999VA / 1.0kVA to 3.2kVA
Accuracy +(5% + 3 counts)
Resolution 1VA (0 to 999VA) / 0.1kVA (1.0kVA to 3.2kVA)

The appliance under test is energised at mains potential
Load / Leakage Test: Leakage Current

Display Range 010 19.99mA
Accuracy +(4% + 2 counts)
Resolution 0.01mA

The appliance under test is energised at mains potential

PELV Test

Accuracy at 50Hz +(2% + 3 counts)
Overload Protection 300V, s

Warning Threshold 25V s

The accuracy specification for the display range is defined as +(%reading + digit counts) at 23°C +
5°C,>75% RH. Between 0°C and 18°C and between 28°C and 40°C, accuracy specifications may de-
grade by 0.1 x (accuracy specification) per °C.

The measurement range meets the service operating errors specified in EN61557-1: 1997, EN61557-2:
1997, EN61557-4: 1997.

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

415570.428872

Sales Tel: (65) 6788 0200
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Test Equipment - Electrical/Electronic
Price Each
Description Order Code 1+ 2+ 5+
UK Versions
6200 PAT Tester 948-7395 = = =
6500 PAT Tester 948-7409 a = =
6500KIT 948-7417 = = =
Euro Versions
6200-05 PAT Tester (Euro) 983-7779 = oy =
6500-05 PAT Tester (Euro) 983-7787 = = =
Accessories
EXTL100 Extension Lead 959-9622 =a =a =a
TA700 110V Adaptor 948-7433 = = =
SP1000 Mini Printer 416-5172 = = =
SP1000PAPER Roll 492-0405 a oy oy
PASS 560R Pass Labels 948-7441 a oy oy
PASS 5008 Pass Labels 948-7450 a = =
FAIL 1008 Fail Labels 948-7468 = oy oy
AUTOB Labels, Auto Test No. 948-7476 a a a
SPSCAN 15 Barcode Scanner 492-0466 =a a =a
APP1000 Barcode Labels, 0-1000 107-9604 = oy oy
APP2000 Barcode Labels, 1000-2000 107-9605 = = oy
IRP1 Register / Log Book 492-0569 = oy oy
FLUKE PATplus Software 116-8888 = = =
Price Each
Standard Calibration Charge S =
UKAS Calibration Charge N =
PAT1000S PAT Tester
R8232 Printer Output

Designed to test the
electrical safety of both
Class 1 and Class 2
portable  appliances.

The test routines can be carried out in either
manual or automatic modes and the results
stored in its internal battery backed memory.

Both pass/fail and true values are displayed.

Supplied with connection leads, flash test
probe and comprehensive operating instruc-
tions. RS232 printer lead available separately,

Order Code 252-311

@ 6 Tests performed; earth bond, insulation,
flash test, load test, operation and leakage
H=130, W=250, D=260 test
@ Microprocessor controlled
@ Simple to operate, via menu driven on screen prompts
@ Memory recall of up to 1000 sets of test results
@ Bar code reader input & programmable test sequence
@ RS232 output to a printer or computer
@ Rugged protective case fitted with accessory pouch and adjustable shoulder strap

Earth Continuity Test

Measuring range 0.02 to 5.0Q

Pass band (selectable) 0.1 0or0.5Q and 2.0Q
Open circuit voltage 6V ac rms

Output test current (selectable) 8A or 25A

Insulation Test

Meter reading range 010 9.99mQ

Pass band limit (selectable) 2M, 4M or TmQ
Output test voltage 500V at 2mQ +10%
Flash Test

Meter reading range 0.3 to 6mA

Pass band limit 3mA or 6mA

Open circuit voltage

Class | 1.5kV rms

Class Il 3kV rms

Load Test

Test voltage Mains supply voltage
Test current Limite by high value resistor (1k<)

Note: Full operation test is inhibited if excessive current flow is detected
Operation Test

Meter reading range 0.05 to 3.2kVA

Pass band limit 3.3kVA

Duration 5 seconds

Leakage Test

Meter reading range 0to 6mA

Pass band limit 0.75mA, 3.5mA or 9.9mA

Supply Voltage 240Vac

Weight 5kg

222337
Price Each

Mftrs. List No. Order Code 1+ + +
Type PAT1000S/240V 201-261 2,512.26 == ==
PATGUARD PLUS Software  505-4059 1,643.44 == ==
Standard Calibration Charge S oy
UKAS Calibration Charge N oy

300,000 products, stocked and ready to despatch
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Calibrators
Digital Current Calibrator

An easy to use portable, hand-held instrument for cali-
brating process devices.

@ Adjustable 0 to 24mA current source

@ Current calibration drives load up to 500Q

@® 2 ranges

@ Large 13mm display

@ Over input indication

@ |Includes owner manual, test leads and battery
@ CE marked

W=78D=38L=185

Range Resolution Accuracy
0to 19.99mA, 0 to 24mA 0.01mA,0.1mA  +(0.25% FS +1 digit), +(0.5%FS + 1 digit)
Power 9V PP3
230668

Mftrs. Order Price Each

List No. Code 1+ + +

72-6694 356-2682 239.85 —— - -

Price Each

Standard Calibration Charge s [c3] a
UKAS Calibration Charge N [£3] oy

§ FARNELL 1n

Voltage and Current Calibrator
1044

@ Easy to use

@ Housed in a pocket
sized, rugged ABS
case

@ Supplied with a leatherette carry case con-
taining a compartment for storing test
leads

@ Connections are by standard 4mm plugs or
by simply clamping the wires under the ter-
minals

@ Asingle 9V battery powers the unit or an
external 12V D.C.

@ Source and Measure Voltage & Current

@ 3 Voltage Ranges 0 - 20V

@ 3 Current Ranges 0 - 20mA

@® 0.05% Accuracy

The 1044 can source and measure voltage and current in one compact unit and the 0.05%
accuracy is ideal for simulation and calibration in most engineering applications.

Combines the advantages of digital accuracy with analogue controls. The large, easy to read
LCD display shows the actual output, even when the connected load exceeds the specifica-
tions. This important feature eliminates the risk of large errors when connecting to unknown
loads. The display even shows if the battery becomes low.

In the source mode, voltage up to 20V and current up to 20mA may be generated in three
ranges. When in current source mode the 1044 has a high 24V compliance voltage which is
ideal for powering process control loops. In the measurement mode, the range and function
can be easily selected with the measured input accurately shown on the LCD display,
operating in a similar way to a multimeter.

H=142, W=78, D=50mm

Voltage Source and Measure Current Source and Measure

¢ Fast access to over 300,000 Ranges 0-200mV/100uV resolution  Ranges 0 - 200uA / 100nA resolution
0-2V/1mV resolution 0-2mA/ 1pA resolution
products _ 0- 20V 10mV resolution 0-20mA / 10uA resolution
* Over 125,000 technical Qut Curent 20mA o Qiputvage 2V Nomnal
datasheets T/C &Noise  150ppm/°C Noise <30ppm T/C &Noise  200ppm/°C Noise <50ppm
* Technical attribute search (source only) (source only)
« Quick buy facility » I il
; ; s. rice Eac
* Instant order confirmation Description List No. Order Code 1+ + +
Voltage Calibrator 1044 505-8223  1,211.84 -- --
Power Supply 7643 505-8235 113.93 == ==
. Price Each
WWW.farneI |-newarkln0ne.COm.Sg Standard Calibration Charge S [cs] a
UKAS Calibration Charge N [5] oy
Process Calibrator / Thermometer Selection Guide
Calibrator Type MPC Pressure Temperature Loop Thermometers
Model 725 718 724 | T4 | 712 789 787 715 | 707 | 705 | 54 | 53 | 52 | 51
True RMS (AC) M M
Voltage DC MS MS MS M M MS M M
Resistance MS MS MS M M
mA DC MS M M MS MS MS | MS | MS
24V Loop Supply [ ] [ ] [} [ ] [} [} [}
AAC or DC M M
Temperature, RTDs MS MS MS
Temperature, TCs MS MS MS M M M M
Temperature, Infrared
Pressure 1 2
Frequency MS M M
Build-in hand pump [ ]
As found / As left results
Log data; upload to PC [} [}
HART Communication
Min/Max ) [} ® e | o o o
Hold ° [} )
Max voltage 30 30 30 30 30 1000 1000 30 30 30 |30 | 30 |30 | 30
Extrinsically safe model available [ ] [ ] [}
EN 61010-1 CAT Il CAT Il
M = Measure 1 = With Fluke 700 pressure models
S = Source and/or simulate 2 = With internal sensor, 30 or 100 psi or with Fluke 700 pressure models
260958
Mftrs. List No. Description Order Code Price Each*
FLUKE 725 Multi Function Process Calibrator 318-3300 a
FLUKE 725EX Intrinsically Safe Multi Function Process Calibrator 947-9880 oy
FLUKE 718/30 30G Pressure Calibrator 318-3324 oy
FLUKE 718/100 100G Pressure Calibrator 318-3336 a
FLUKE 724 Temperature Calibrator 431-4529 a
FLUKE 714 Thermocouple Calibrator 431-4505 a
FLUKE 712 RTD Calibrator 308-3925 a
FLUKE 789 5002 Loop Calibrator + DMM 427-0034 oy
FLUKE 787 12009 Loop Calibrator + DMM 892-968 a
Prices are in Singapore Dollars and exclusive of GST.
1,000s more products available at www.farnell-newarkinone.com.sg Due to the volatile nature of certain products,

B = Black/SING

prices are subject to change without notice.
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Mftrs. List No. Description

FLUKE 715 Volt/mA Loop Calibrator

FLUKE 707 Loop Calibrator

FLUKE 707EX Intrinsically Safe Loop Calibrator

FLUKE 705 Loop Calibrator

FLUKE 54 SERIES Il Digital Thermometer + True Differential + PC Interface
FLUKE 53 SERIES Il Digital Thermometer + PC Interface

FLUKE 52 SERIES Il Digital Thermometer + True Differential

FLUKE 51 SERIES Il Digital Thermometer
*For more price breaks see the main product pages

Loop Calibrator
Fluke 707

17}

LATEST

PRICING

The 707 is the quickest and the easiest to use, with the most features,
the best resolution and accuracy.

@ Intuitive user interface combines the best features of dial and button based calibrators
Measure mA and volts accurately to test and calibrate mA control loops

Source / simulate mA to test 4-20mA devices such as valve positioners or input cards
to PLCs

Perform fast linearity tests with 25% and 100% stepping

Conduct remote tests with auto-step and auto-ramp features

Power transmitters using loop supply with simultaneous mA measurement

Small, streamlined shape, with protective holster, makes it easy to carry

Industry leading mA performance with 0.015% accuracy and <9 .001mA resolution
Rugged and reliable

Ex version available

Function Range Resolution Accuracy

Voltage measure 0to 28V 1mV 0.015% Rdg + 2 LSD

Current measure 0to 24mA 0.001mA 0.015% Rdg + 2 LSD
Current source* 0to 20mA .010mA 0.015% Rdg + 2 LSD
Loop supply 24Vdc n/a 10%

Temperature coefficient, -10 to 18°C, 28 to 55°C, +0005% of range per °C
* Max load, 1000 Ohms; Max applied voltage for simulation, 30V

Maximum voltage 30 volts
Non-operating temperature -40°C to 60°C
Operating temperature -10°C to 55°C
Relative humidity 010 90% (0 to 35°C);
0to 70% (35 to 55°C)

Operating altitude 3,000m max

Shock and vibration Per MIL-T 28800 for a Class 2 instrument
Safety CSA CC22.2 No. 1010.1:1992

EMC EN50082-1:1992 and EN55022:1994 Class B
Battery One 9V alkaline

Battery life 18 hours typical, at 12mA

Prices where indicated by a ¥ are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

232289

Mftrs. Price Each

List No. Order Code 1+ + +

FLUKE 707 389-0508 D oy oy

FLUKE 707EX 492-0223 D oy Foy

C101 Carry Case 947-9783 a oy oy
Price Each

Standard Calibration Charge s[c3] oy

UKAS Calibration charge NE3] oy

Loop Calibrator
Fluke 705

The Fluke 705 Loop Calibrator is fea-

ture-rich solution to loop calibration,

maintenance and repair. It offers:-

@ Alarge display and simple, push button inter- ’

face for ease of use LATEST

@ Simultaneous mA and % readout for quick, PRICING

easy, interpretation of readings

mA accuracy of 0.02%

Push button 25% steps for fast, easy linearity checks.
Save time over traditional knob type controls

"Span Check" for fast confirmation of zero and span
Selectable slow ramp, fast ramp, and step to provide

24 volt internal loop supply, so you can power and read a
transmitter at the same time without carrying a DMM.
H=164, W=75D=47mm @ Single 9V battery that is easily changed

Weight = 0.35kg @ 0-20mA or 4-20mA default start up modes

Sales Tel: (65) 6788 0200

B = Black/SING

smooth outputs for valve slewing and loop functional tests

Test Equipment - Electrical/Electronic

Order Code Price Each*
431-4499 =
389-0508
492-0223
318-3312
318-3397
318-3385
318-3373
318-3361

CEELLLEL))

Function Range Resolution Accuracy

Voltage measure 0to 28V imv 0.025% Rdg + 1 LSD
Current measure 0to 24mA 0.001mA 0.025% Rdg + 2 LSD
Current source* 0to 20mA .010mA 0.025% Rdg + 2 LSD
Loop supply 24Vdc n/a 10%

Temperature coefficient, -10 to 18°C, 28 to 55°C, +0005% of range per °C

* Max load, 1000 Ohms; Max applied voltage for simulation, 30V

Maximum voltage 30 volts

Non-operating temperature -40°C to 60°C
Operating temperature -10°C to 55°C
Relative humidity 010 90% (0 to 35°C);
0to 70% (35 to 55°C)
Operating altitude 3,000m max
Shock and vibration Per MIL-T 28800 for a Class 2 instrument
Safety CSA CC22.2 No. 1010.1:1992
EMC EN50082-1:1992 and EN55022:1994 Class B
Battery One 9V alkaline
Battery life 18 hours typical, at 12mA

Prices where indicated by a ¥1 are subject to change. Please call your local sales office or visit www.far-
nellinone.com for the latest prices.

222575

Mftrs. Price Each

List No. Order Code 1+ + +

FLUKE 705 318-3312 a oy a
Price Each

Standard Calibration Charge scs] Foy

UKAS Calibration Charge N[E3] Foy

Fluke 787 Process

MeterCurrent, Source and Simulate

The Fluke 787 ProcessMeter com-
bines a DMM and loop calibrator in
one. It has the ability to source, sim-
ulate and measure dc current with
1uA resolution.

The ProcessMeter has been designed for

troubleshooting and calibrating current

loop applications. It is EMI shielded, dust

and splash resistant and has a removable

battery door making it easy to change the battery without
opening the meter.

Supplied complete with protective yellow holster, TL75 test
leads, AC70A alligator clips, 9V battery and user manual
H=187 (*201), W=87 (*98) and quick reference guide.
,D=32 (*52) *incl. holster
@ DMM and Loop calibrator in one tool lt

@ Precision 1000V, 440mA digital multimeter

LATEST
@ Measure both ac/dc volts, ac/dc current, resistance, continuity and frequency PRICING

@ Min./Max./Average/Hold/Relative modes

@ dc 20mA current source/loop calibrator

@ Manual step, auto step, auto ramp

@ Clear LCD with backlight, 4,000 count, 30,000 count for dc current

Retrofit Kit:

A refurbishment kit containing C81Y holster, DR80 display upgrade kit, TL71 premium test

leads, AC72 alligator clip set F1 + F2 replacement fuses and Meter Cleaner® wipes.

dc/ac volts 4000mV, 4V, 40V, 400V, 1000V
dc/ac volts 1A (0.44A continuous)

dc mA 30mA

Resistance 400R,4KR,40KR,4MR,40MR
Frequency 199.99Hz, 1999.9Hz, 19.999KHz
Continuity 100Q

dc current O/P 0-20mA or 4-20mA

0-20mA or 4-20mA

Ext. 24V loop supply overanging to 24mA

Current adjustment Manual: course, fine, 25% stepl
modes Automatic: slow ramp,

fast ramp, 25% step

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit www.far-
nellinone.com for the latest prices.

dc current simulate

222498

Price Each
Mftrs. List No. Order Code 1+ + +
Fluke 787 892-968 a a a
Retrofit Kit 491-7285 a a a
€101 Carry Case 947-9783 oy D D
Price Each
Standard Calibration Charge S a
UKAS Calibration Charge N Foy

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant
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Process Meter Multifunction Process Calibrator

FLUKE 789 725 and 725Ex
The Fluke 789 lt
ProcessMeter
combines two LATEST
tools frequently PRICING

used by process technicians.
It combines a true RMS digital lt
multimeter and a loop calibra- LATEST
tor in a single handheld tool,

reducing the need to carry PRICING
multiple instruments

around. The meter

features externally

accessible fuses and battery for easy re-

placement. H=96
Meets 1000 volt EN61010-1 CAT Il W=200
standards. D=47
H=50, W=100, D=203 mm The Fluke 725 Multifunction Calibrators are a versatile, easy to use field calibrators. Use
@ 24V loop power supply @ 0.1% dc voltage accuracy the measure and source functions to test and calibrate almost anything. The 725Ex model
@ Very large dual display @ 0.05% dc current accuracy is an ATEX compliant intrinsically safe version ideal for locations where explosive gasses
@ Enhanced dacklight with 2 brightness @ Frequency measurement up to 20 kHz may be present. ) )
settings @ Min/Max/Average/Hold/Relative modes @ Rugged, reliable design stands up to field use o )
@ 12009 drive capacity on mA source @ Diode test and continuity bleeper @ Easy to read measure/source screen lets you view input and output simultaneously
@ HART mode setting with loop powerand @ Simultaneous mA & % of scale readout @ Measure volts, mA, RTDs, thermocouples, frequency, and ohms to test sensors and
a built-in 250Q resistor @ 20mA dc current source/loop calibrator/ Transmitters
@ 0% & 100% buttons to toggle between 4 simulator @ Source/simulate volts, mA, thermocouples, RTDs, frequency, ohms, and pressure to
& 20mA sourcing for quick span check @ Manual step (100%, 25%, coarse & fine) calibrate transmitters , ,
@ Precision 1000V, 440mA true RMS dig- plus auto step and auto ramp @ Support flow meter testing with frequency and CPM (counts per minute) functions
ital multimeter @ Perform fast linearity tests with auto step and auto ramp features
Summary specifications @ Power transmitters during test using loop supply with simultaneous mA measurement
Function Range Resolution Accuracy @ Store frequently used test setups for later use
Current measurement 0 'to 1A, ac or dc 1mA 0.2% + 2 LSD (dc) @ Backiight lets you work in poor light )
0to 30 mA 0.001 mA 0.05% + 2 LSD @ Remote interface allows benchtop automated operations
Current sourcing 0-20mAor 4 - 20 mA  0.05% of span Summary specifications (18°C to 28°C for one year)
(Drive Capability = 24V compliance or 1200Q @ 20 mA) Function
0 Frequency 10 19.999 kHz 0.005% + 1LSD Measure or source  Range Resolution  Accuracy Notes
c Continuity Beeps for resistance < 100Q Voltage 00 100mV 0.01mV  0.02% Rdg + 2 LSD Max Load 1 mA
o Voltage measurement 0 - 1000V ac (true rms) ordc 0.1 mV-1.0V  0.1% Rdg + 1 LSD (Vdc)
= ¢ 0to 10V (source) 0.01V
-3 Resistance measurement to 40 MQ 0.2% + 1LSD 0t0 30V (measure) 0.01V
8 Diode test 2.0V shows diode voltage drop mA 01024 0.001mA  0.02% Rdg + 2 LSD Max load 1000Q2
w Environmental specifications mV -10.00mV 0.01mV 0.025% + of range + 1 LSD
= Operating temperature  -20°C to 55°C i to + 75.00mV
© Storage temperature -40°C to 60°C Resistance 15Qt0 3200  0.01Q 0.01Q100.1Q
O Humidity 95% up to 30°C 00.1Q
= (without condensation) ~ 75% up to 40°C Frequency 1CPMto 10kHz 5 digits 0.05% + 1 count Squareware
i) 45% up to 50°C Loop supply 24Vde N/A 10%
Q 35% up to 55°C Thermocouples JKTELNU 0.1°C 0.7°C
[T} Temperature coefficient  0.05 x (specified accuracy) per°C (for temperatures < 18°C or > 28°C E}%rmocouples ﬁ?ﬁ) 672 1°Ct01.4°C
S |
_‘L Safety specfications Pt 100, 200, 500, 1000 (385)
c Electrical safety Designed in accordance with IEC 1010-1, ANSI/ISA $82.01-1994 and Pt 100 (3916)
() CAN/CSA C22.2 No. 1010.1-92 Pt 100 (3926)
E Ovewoltage category IEC 1010-1 CAT I Maximum voltage 30V
a Maximum voltage 1000 V rms Storage temp. -40°Cto 71°C
= - Operating temp. 10°C to 55°C
8. \?VZTSL?I specications 600g Relative humidty  95%(10°C to 35°C); 75%(30°C to 40°C); 45%(40°C to 50°C);
L Shock and vibration Random, 2 g, 5-500 Hz 1 meter drop test 35%(50°C to 55 (.3)
— Battery 4 x AA alkaline batteries Shock 30g, 11ms, half-sine shock (or 1 metre drop test)
N " ! Ny ! " Vibration Random, 2g, 5-500 Hz
© | Mcoaskorsincuded AT sty cps, 41 A O alkan bty (o), Safety (Vodel 725) - GSA £22.2 o. 010.1:1994 Class B
= ' : Safety (Model 725Ex) ATEX Ex (Il 1G EEx ia I1B) 171°C KEMA 04ATEX 1303X,

TL71 safety-designated test lead set, users manual & quick reference guide 1.S. Class I, Div | Groups B-D, 171°C compliant

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit www.far- Weight 650g
45 nellinone.com for the latest prices. . Battery 4 AA alkaline batteries. Battery life; 25 hours typical
Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit www.far-

Mftrs. Price Each nellinone.com for the latest prices.

List No. Order Code 1+ + + + eastt

FLUKE 789 427-0034 a a a a Order Price Each

G101 Carry Case 947-9783 a a a a Miftrs. List No. Code 1+ + +

Standard Calibration Charge ~ S[c14] a FLUKE 725 318-3300 Loy = Loy

UKAS Calibration Charge N[c1] oY FLUKE 725EX 947-9880 a a a
C101 Carry Case 947-9783 Foy oy Foy
Standard Calibration Charge  S[ci8] a

Worried about the part number lottery? )
Count on us for traceability Download your personalised

-visit www.rohs.info certificate of compliance at
www.farnell-newarkinone.com.sg

Prices are in Singapore Dollars and exclusive of GST.

1810 1,000s more products available at www.farnell-newarkinone.com.sg Dueto the volatie nature of certain products,

prices are subject to change without notice.

| C=CYAN M =Magenta B = Black/SING
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Low Resistance Meter

RHOPOINT

Milli-Ohmeter COMPONENTS

M210

Resistance is mea-
sured using a 'Kelvin’
configuration of four
wires terminating into two crocodile clips,
thereby eliminating errors caused by test lead
resistance and simplifies circuit connection.

Suitable for testing the resistance of relay and
switch contacts, transformer and motor wind-
ings, pcb track and through hole plating, earth
bonding, mains ring circuits, and for selecting
and matching resistors and strain gauges.

@ Battery operated

@ Accurate low resistance measurement
between 0.001Q to 200€Q2.

@ Autoranging

@ Auto power off, 3 minutes after last mea-
surement

@ Supplied with ’Ever Ready’ carrying
case, test leads and operating instruc-
tions

@ Lightweight, portable

H=150, W=80, D=38 (Meter)
H=155, W=145, D=45 (Case)

Ranges 1.999R,19.99R,199.9R  Temperature drift 0.013%/°C
Accuracy  +/-0.1% of range Display 3% digit LCD, 12mm character height
Resolution  0.001R,0.01R,0.1R Operating temperature 5 to 35°C

Zero offset  +/-0.001R Battery One 9V PP3 (20hrs life, continuous
Test current 5mA (max) use) not supplied
Test power 5mW (max) Weight 510g (inc. case)

The meter requires a 9V PP3 battery not supplied. st

Mftrs. Price Each
List No. Order Code 1+ + +
M210 109-279 654.08 -- --

Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N oy

Micro and Milli Ohmeter
BS407

The BS407 is a fully portable instrument capa-
ble of measuring very low resistances to high
accuracy. The unusually wide measuring range
combined with features such as a 20mV clamp
make it suitable for a wide range of applica-
tions. Supplied with Kelvin test lead set, oper-
ating manual and mains lead.

H=98, W=219, D=240, Weight 1.5kg

@ Wide measurement range of 1u€ to @ Current diversion switch for easy zero

20kQ setting
@ Four terminal measurement using Kelvin -~ @ Battery operation (Ni-MH) with built-in
lead set charger

@ High basic accuracy of 0.1%
@ Current reversal switch for thermal emf

@ Minimal warm-up time
@ Switchable 20mV clamp for ‘dry circuit’

detection testing
Range Resolution Test Current
1999uQ 1uQ 250mA
19.99mQ 10uQ 50mA
199.9mQ 100uQ 10mA
1999mQ 100mQ 5mA
19.99Q 10mQ 500uA
199.9Q 100mQ 50pA
1Q 100mQ 50pA
19.99kQ 100Q 10pA
Accuracy: 0.1% range + 0.05% reading
Temp Coeff. +30ppm
Power: Internal Ni-MH batteries giving from 8 to 150 hours operation. Built-in

mains charger 230V or 115V internal setting.

Safety and EMC: ~ Complies with EN61010-1 and EN61326
232308

Mftrs. Price Each
List No. Order Code 1+ + +
BS407 381-2364 1,565.19 -- --

Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N =

Sales Tel: (65) 6788 0200

B = Black/SING
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Decade Resistance Box

Resistance Decade Box
72-7270

Ideal for service, prototype and experimental use, this useful
tool may be set at any value from 1~11,111,1100hm, in one
ohm increments. Twenty eight individual slide switches allow
the user to quicklyand easily select resistor values.Wave
soldered, two layer PC board utilises high quality 1 tolerance
1AW resistors.

@ Maximum stray internal resistance is Y40hm

@ Colour coded binding posts provide resistor and ground
connections

@ Passive device requires no power source

@ Dimensions (WxHxD): 146x114x32mm
336768.343652

Price Each
Order Code 1+ 5+

490-8454 155.85 146.54

Mftrs. List No.
72-7270

Capacitance Decade Box
72-7265

Ideal for service, prototype and experimental use, this
usefultool may be set at any non-polarised capacitor value
from 100pFto 11,111uF, in 100pF increments. twenty
individual slide switches allow the user to quickly and
easily select capacitor values. Wave soldered, two layer
PC board utilises high quality 5% tolerance mylar capac-
itors.

@ Maximum internal residual capacitance is 50pF

@ Colour coded binding posts provide capacitor and
ground connections

@ Passive device requires no power source

336766.343911

Price Each
Order Code 1+ 5+

490-8442 217.27 204.30

Mftrs. List No.
72-7265

Resistance Box 1Q2 to 100MQ
1040

The 1040 is a compact,

robust and accurate dec-

ade resistance box de-

signed to meet the needs

of both industry and education. Housed in a
metal case, the compact construction makes it
easily portable. The high accuracy of the 1040
is achieved by means of high stability metal film
resistors. Accuracy at low settings is deter-
mined by the switch contact resistance which has been kept to a minimum. Mid-scale
accuracy is 0.1% or better. The thumbwheel switch selection of output resistance enables
precise setting with a clear unambiguous indication. Metal film resistors are used to obtain the
high stability and low temperature coefficient. The temperature coefficient is typically better
than 50 ppm per °C.

@ High accuracy and precision
@ Clear visual indication
@ High stability and low temperature coefficient

Resistance Range  1Q to 100MQ in 1Q steps

W=200, H=110, D=75mm Weight=0.6kg

@ Compact and robust
@ One of Time Electronics resistance
boxes range

Temp Coeff  Less than 50 ppm per °C

Power Rating 1 watt per resistor. Connections ~ 4mm terminals
Metal film resistors
Voltage Rating Max 300V Construction  Robust metal construction
Zero Residual Less than 250mQ
Range / Q 1-9 10-90 100-900 1-9k 10-90k  100-900k 1-9M 10-90M

Accuracy / % +1 #05 +0.1 +0.1 01 +0.1 +0.1 +1

Max Current/ A 05 03 100m  30m  3m 0.3m 30u 3u
339582

Mftrs. Price Each
Description List No. Order Code 1+ + +

Resistance Box  1040. 505-8284 1,118.88 - - - -
Carry Case 9026 505-8296 169.26 - - - -

* FREE to all account holders

« Notification of obsolete, end of line and
end of stock items

* Replacement or upgrade
recommendations

300,000 products, stocked and ready to despatch
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A Non-compliant

1 Limited stock - RoHS replacement available
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Data Network Testers

PC Connector and Cable Tester

Local tester for most PC connectors incuding D-Sub,
Coax, RJ11/RJ45 and USB.

@ Easy to read LED Display

@ Tests USB Ato USB B

@ Test continuity of male and female 9,15,15HD and
25 pin D-Sub cables

@ Tests continuity of 36 pin Centronics, RJ11, RJ12,
RJ45 and 50Q/75Q coax cables

@ 9V Battery included

§ FARNELL 1Inone

PEAK

The amazing Peak Atlas IT represents a revolution in
network cable testing in terms of speed, size, ease of
use and features.
Simply connect one end of your network cable to the
Atlas IT and the other end to the Atlas Terminator and
press the test button. Within seconds, the display
verifies the cable and identifies it as either a Straight
Through (PC-Hub type) or a Cross-0ver (PC-PC type).
Additionally, the Atlas IT detects problems such as
missing, shorted or wrongly wired connections, clear-
ly highlighting this on its scrollable display.
The Atlas IT can even be used as a quick reference guide: wiring instructions can be displayed
on-screen when not testing cables, and battery life is extended with its automatic switch-off
feature, if not used for more than 30 seconds.

Network Cable Analyser
Atlas IT

@ Automatic identification os Straight-
Through patch cables

@ Automatic identification of Cross-Over
cables

@ Automatic analysis of above cable types

@ Analyses all 8 lines of cable

@ Fault identification and highlighting for
the following faults

Display of cable-making instructions
when not testing cables

Can test plug-plug, plug-socket and
socket-socket

Miniature Atlas Terminator, ideal for use
in tight spaces
Clear and user-friendly scrollable display

Test Equipment - Electrical/Electronic

Weight 630g
Dimensions 239mm x 137mm x 40mm
Output signal 8V DC @ 10ma
238281
Mftrs. Price Each
List No. Order Code 1+
1570 394-5315 366.36
Cables Local and Remote
Continuity and Short Circuit
Local

@ (Quick testing of cable assemblies where
both ends can be presented to the tester

@ Easy operation connect BNG plug/plug
lead to others via inter series adaptors
to the tester jacks

@ Green pass LED indicates continuity
and no shorts

@ Three red fail LEDs indicate open con-
ductor, open shield or a short circuit

Remote

@ (Quick testing of longer cable assem-
blies where both ends cannot be pre-
sented to the tester

@ Easy operation connect one end of lead
assembly to tester the other to termina-
tor via adaptor

@ Press button to test, LED’s indicate pass (green) or red (fail) for open or short circuits

@ 9v PP3 battery included
230399

Mftrs. Price Each

ListNo. OrderCode 1+  + + + +
Local coax tester 1560 887-213 12213 - - -- -- -—-
Remote coax tester
& terminator 1565 887-225 12531 - - - - -- -—-

1+ 10+ 25+ 50+

Jack/Jack adaptor

(required for remote) 886-464 6.11 551 521 458

LAN Pro Navigator

45 Network Data and Coaxial Cable Tester

1812

| c=cvan M= Magenta

@ Two piece tester includes mains unit and remote with test results at both ends
@ Traces wires with audio tones and remote lights

@ (Quick fault analysis on coax and data cables

@ CAT-5 or CAT-6 (UTP/ STP) cable testing

@ Detects opens, shorts, crossed wires and split pairs

@ One Button Pass/Fail Test

@ 9V battery with auto off function for longer battery life -

Order Code Price Each
396-5776 265.44

Mftrs. List No.
LAN Pro Navigator 1543

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

[ ]
[ ]
@ Support for up to 150m (500ft) of cable
[ ]
[ ]
[ ]

—Short Lines Spare battery and spare Atlas Terminator
—~Open Lines supplied
—Swapped Lines
232307
Mitrs. Price Each
Description List No. Order Code 1+ + +
Cable Analyser  ATLASIT ~ 388-2937 237.00 == ==
Carry Case ATC55 521-5511 41.66 == ==

Tone Generator and Probe
540DK

A low cost cable

identification ~ and

connector  tracer

used in moves, adds and changes to tele-
phone, LAN, Security and alarm systems,
CCTV, coax runs etc. The 541TG is a tone
generator/sender and the 542SP is an in-
ductive/sensing speaker probe.

@ Traces End-to-End connections, locate and identify cables and connectors

@ Probe’s unique rubber tip will not break or crack

@ LED provides visual indication of correct wire

@ Volume adjustment control

@ Industrial standard compatibility allows items to be used with similar devices that send
or sense tones

@ 541TG sends an alternating 900Hz/100Hz "warble"

@ The tone generator includes both an RJ11 and a pair of alligator clips for quick attach-
ment

@ Both are powered by a 9V battery supplied
222542

Price Each
Mftrs. List No. Order Code 1+ + +
540DK 493-259 oY a =
Modular Wiring Tester

UTP and STP Cable Testing

The SLT3-S consists of

a master and remote

unit for separate end-to-

end continuity testing of shielded twisted pair
cables. Each unit has a shielded socket to
accept USOC, 258A and 258B type modular
connectors. The tester will test 2, 4, 6 and 8
wire circuitry for shorts, opens and miswires.
The master and remote halves snap together
when not in use.

The master unit requires a 9V PP3 style battery

as supplied.
H=144, W=60, D=41.5
222516
Price Each
Order Code 1+ +
648-930 231.00 ——

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Virtual Instruments

PC Based Oscilloscopes
ADC40/ADC42

The ADC-40 and ADC-42 are single channel
PC based oscilloscopes. Simply plug the unit
into the parallel port of your PC and run the
software. For low frequency signals, the units
provide all the functionality of conventional
scopes at a fraction of the price. The ADC-40
offers 8 bit resolution, whilst the ADC-42 with
12 bit resolution, is more suitable for mea-
suring small signal changes both on the
scope and spectrum analyser.

@ Lowest Cost @ Compact design

@ No power supply required @ Oscilloscope and data logging software included

Scope Timebases  500uS/div to 50s/div Sampling Rate ~ 20kS/s
Spectrum ranges: Voltage Ranges +5V

ADC-40 0 to 10kHz, 50db dynamic range Channels 1 BNC, 1MS DC coupled
ADC-42 0to 7kHz, 65dB dynamic range Accuracy +1%
Resolution PC Connection D25 to PC parallel port
ADC-40 8 bit Power Supply ~ No power supply required
ADC-42 12 bit
230735

Mftrs. Price Each

List No. Order Code 1+ + +

ADC40 318-0815 213.21 == ==

ADC42 318-0827 293.55 == ==

High Precision PC Oscilloscopes
PicoScope 3000 Series

2 or 4 channel versions

12-bit resolution

512kSample memory buffer
Connected and powered from the PC
USB port

Supplied with PicoScope, PicolLog
and 32-bit programming libraries
Compatible with Windows 98SE, ME,
2000 and XP

The PicoScope 3000 Series High-Preci-
sion PC Oscilloscopes with USB interface
offer large buffer memories, twelve-bit
precision and fast data transfer. Using
advanced low-power electronics, the 0s-
cilloscopes draw their power from the
USB port of any modern PC, eliminating
the need for an external power supply.

W=140 H=45D=190

Model PICOSCOPE 3224 PICOSCOPE 3424
Bandwidth 10 MHz

Sampling Rate 20 MS/s

Timebases 500 ns/div to 20 s/div
Timebase Accuracy 100ppm

Channels 2 4
Buffer Length 512,000 samples

Voltage Ranges +20mV to £20V

Voltage Accuracy +1%

Resolution 12 bits

Accuracy %1

Dynamic Range 72 dB

DC to 10MHz
USB 2.0 (USB1.1 compatible)

Spectrum Range
Connection to PC

Power Supply From USB Port
417398.428879
Mftrs. Price Each
List No. Order Code 1+ + +
PICOSCOPE 3224 107-6327 1,302.52 - - - -
PICOSCOPE 3424 107-6328 2,281.85 - - - -
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N Foy

PC Based Oscilloscopes

@ 100ms to 50s/div times base
@ 10mV to 4V/div
@ 1kHz to 50kHz TTL square wave o/p
on ext. trigger for probe compensa-
tion
@ Spectrum analyser
DC-200-10010Hz-50MHz
ADC-200-50 10Hz-25MHz
ADC-200-20 10Hz-10MHz
@ Voltmeter 50mV to 20V (ac/dc)
@ Frequency meter to SMHZ
@ External trigger input
@ Easy to install and use
@ Supplied with Pico software for DOS and windows
@ Powered by plug in adaptor supplied

Sales Tel: (65) 6788 0200

B = Black/SING
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The ADC200 Virtual Instruments have fast sampling rates with dual channel inputs and an
external trigger input. Both units connect directly to the parallel port of the PC with the cable
provided

ADC 200-20 ADC 200-50 ADC 200-100
Sampling 20Mspc (2 chan) 50Mspc (1 chan) 100Mspc
25Mspc (2 chan) 50Mspc (2 chan)
Buffer size per channel 8k 16k 32k
Resolution 8 bit 8 bit 8 bit
Analog bandwidth 10MHz 25MHz 50MHz
Input impedance 1MQ 1MQ mQ
220446

Mftrs. Price Each

List No. Order Code 1+ + +

ADC-200/20MSPS 768-870 923.91 == ==

ADC-200/50MSPS 725-432 1,232.91 == ==

ADC-200/100 605-578 1,541.91 == ==

PC Based Data Acquisition Systems

A range of easy to use PC based data acquisition products. The units simply plug into a PC
(desktop or laptop) and require no power supply. Replacing costly chart recorders and
complicated ‘plug-in’ data acquisition boards, these PC based instruments allow your
computer to display and record voltages. By connecting suitable sensors they can be used to
measure temperature, pressure, humidity, light, resistance, current, power, speed, vibration
and other signals.

General features of the range include:

Easy to install and use — up and running in minutes

Supplied with PicoLog data logging software and PicoScope software which works as
an oscilloscope, spectrum analyser and multimeter

Data can be displayed in both graphical or spreadsheet format both during and after da-
ta collection

Programmable alarm limits can be set for each channel

PicoLog can collect data from multiple converters at the same time. This not only al-
lows a mix of these voltage input units to be used on the same PC but also allows other
PC based instruments such as the ADC-200 range of PC based oscilloscopes(Farnell
parts 768-870/725-432/605-578) to be used at the same time.

Drivers and examples are provided for G, Delphi and Visual Basic, Labview, Agilent
VEE6.1 and Excel

@ Runs under all current Windows versions (98SE/ME/2000/XP)

339916.267971

ADC-10/12 PC Data Acquisition Systems

These units provide a single analogue input to a PC. The ADC-10 has an 8-bit resolution, the
ADC-12 has a 12-bit resolution.

@ Runs from parallel port, no power supply required

@ Low cost, compact design

@ Data logging (PicoLog) and oscilloscope (PicoScope) software included

@ Supplied with software drivers for those who wish to write their own software

Technical Data Technical Data

Resolution 8-bit (ADC-10), 12-bit (ADC-12) Accuracy +1%
Channels 1 Overload Protection +30V
Input Range 0 to 5V Input Impedance 200k
Sampling Rate Input Connector BNC
ADC-10 20kSamples/sec Dimensions (WxHxD) 55x55x15mm
ADC-12 15kSamples/sec
339902.267972
Price Each
Description Order Code 1+ 3+
ADC-10 + Software 256-122 182.31 177.78
ADC-12 + Software 292-837 293.55 278.88

300,000 products, stocked and ready to despatch
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PC Data Acquisition Systems
USB ADC-11 Series

@ Measure up to
11 voltages
@ 2 digital outputs
for control
@ Interface to PC and power via USB
@ Detachable screw terminal block
@ 10 bit and 12 bit versions available
@ Connect up to 4 units to one PC giv-
ing 44 sampling channels

Used with any laptop or PC with a USB port,
the USB ADC-11 is a low cost solution for
converting voltage signals into digital sam-
ples for up to 11 voltages at a time. In
addition, the unit has 2 digital outputs
which may be used to control devices such
as alarms. The USB ADC-11 can be usedin
conjunction with PicoScope and PicoLog software which enables users to monitor, store and
analyse acquired data. In addition, drivers for C, Delphi, Visual Basic, LabVIEW and Agilent
VEE are provided for custom programming.
The optional terminal board enables larger voltages to be measured and connection of external
sensors including temperature (sensors not included).

Model USB ADC-11/10 USB ADC-11/12
Channels 11 1
Resolution and Accuracy 10 bit at 1% accuracy 12 bit at 0.5% accuracy
Input Range 0to 2.5V (unipolar, single ended)

Sample Rate 20 kS/s

Digital Outputs 2 channels at 3.3V

PC Connection USB 1.1 (USB 2.0 compatible)

Power Supply from USB (100mA max.)
Input Connector DB25 Female
417421.428883
Description Order Code Price Each
Part No. 1+ 2+ 5+

USB ADC-11/10
USB ADC-11/12
ADC-11 Screw Terminal Board

107-6335  310.14 277.72 277.72
107-6336  486.39 435.58 435.58
413-5726 46.35 45.21 44.04

High Resolution Data Loggers
ADC-20 and ADC-24

The ADC-24 and

ADC-20 high reso-

lution data loggers

offer the ultimate in

precise and accurate readings. Features

such as true differential inputs, galvanic

isolation, and software selectable sample

rates all contribute to a superior noise free

resolution.The ADC-24 PC Data Logger is

equipped with a 24 bit A/D converter, and

can maintain an accuracy of 0.1%. The 8

true differential inputs may be configured

as 16 single-ended inputs or any combi-
nation in between, e.g. 4 differential and 8 single ended.Power and connection to a PC or
laptop is via a USB 1.1 or USB 2.0 port. Using the supplied PicoLog software, users can
record, monitor and analyse collected data, even exporting to 3rd party applications such as
MS Excel.

@ Available with 20 or 24 bit resolution, ideal for detecting small signal changes

@ Ultra-high accuracy, up to 0.1% of reading

@ True differential inputs for excellent noise rejection, also configurable as single-ended

@ Up to 7 programmable gain ranges allow compatibility with wide range of sensors and
signals

@ Galvanic isolation from PC eliminates noise pickup

@ 4 bidirectional digital I/0 channels

@ USB connection and power from PC

@ Supplied with PicoLog data logging software and 32-bit programming libraries

@ Compatible with Windows 98SE, ME, 2000 and XP

Test Equipment - Electrical/Electronic
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Model ADC-20 ADC-24
Resolution 20 bits 24 bits
Channels 8 single ended / 4 differential 16 single ended / 8 differential
Conversion Time per Channel 660ms, 340ms, 180ms, 100ms, 60ms
Accuracy 0.2% 0.1% (0.2% using 2.5V input range)
Overload Protection +30V
Input Ranges 2:£2.5V and £1.25V 7:£2.5V to £39mV
Digital I/0 None 4 bi-directional (3.3V CMOS)
Reference Voltage +2.5V
PC Connection USB 1.1 (USB 2.0 compatible)
Power Supply from USB
Input Connector D25 Female
417434.428884
Description Order Code Price Each
Part No. 1+ 2+ 5+
ADC-20 107-6338 649.63 584.34 555.21
ADC-24 107-6339  1,302.52 1,171.93 1,113.21

ADC-20 TERMINAL BOARD 107-6340 81.60 75.35 69.95

1814
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1,000s more products available at www.farnell-newarkinone.com.sg
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4 Channel Recorder / Logger
PCS10

@ Record DC signals or slow-moving signals over very long periods
@ Measurements are automatically stored on your hard disk for fur-
ther processing
@ Thanks to the USB connection no power supply is necessary and
installation is easy and straightforward
@ Signals are instantly displayed on the PC screen using an analogue or DVM display
@ Power and recording diagnostic LED
@ USB cable included
@ PC-LAB2000 Software included

Software Features:

@ Analogue trace or DVM readout

@ 4 channels record simultaneously

@ Minimum / maximum sample hold function for DVM
@ From 1 sec to 1000 sec per division

@ Storage and recall of screens (full colour) or data
@ Automatic recording option for long recordings

@ On screen markers for time and voltage

@ DLL included for your own developments

Inputs 4 DC-coupled input channels Sensitivity 10 mv
Input Resistance MQ Accuracy +3% of full scale
Max. Sample Rate 100 Samples/sec Maximum Input 30 Vdc
Input Ranges 3-6-15-30V
417174423174
Price Each
Miftrs. List No. Order Code 1+ B 10+
PCS10 105-6462 130.04 17.11 109.47

11 Channel 10-BIT - ADC - 11

@ 0V102.5V input range.

@ Up to 20kHz sampling rate (33MHz 386 machine)
@ 10 Bit Resolution

@ Plugs straight into parallel port.

The ADC-11 has 11 channels of analogue input in a
compact case, ideal for portable data logging with a
notebook computer. The digital output can be used for
simple control functions or for powering sensors such as
thermistors.

Supplied with PicoScope and PicoLog software.
222425

Price Each
Mftrs. List No. Order Code 1+ 3+ 10+
ADC-11 292-849 293.55 278.88 265.05

Oscilloscopes & Accessories

20MHz Dual Channel Oscilloscopes
72-6800 & 72-6805

H =150, W = 310, D = 455mm
H =150, W = 310, D = 455mm
A range of high quality 20MHz dual channel oscilloscopes featuring
many functions found on much more expensive oscilloscopes. The
72-6805 also features a 1MHz function generator.

@ 20MHz Dual channel @ CH1 output
@ 6" rectangular CRT with internal @ TV synchronisation
graticule (8x10 DIV display area) @ Multiple triggering function including ALT
@ High sensitivity (1mV/DIV) function
@ X-Y operation @ 1MHz function generator (72-6805 only)
@ Z axis input
Vertical System Sensitivity  5mV/div to 5V/div £3%
Operating Modes ~ CH1, CH2, DUAL (ALT/CHOP), ADD Bandwidth DC to 20MHz (-3dB)
Input Voltage 250V pk (300V pk on 72-6805) Rise Time 17.5ns

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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L Soming o 50MHz Analogue/Digital Oscilloscope
CH1 Qutput 20mV/div X-Y Operation HM507
Horizontal System Sensitivity 5mV to 5V/div +4%
Sweep Time 0.2uS/divto 0.5s/div 3%  Bandwidth DC to 500kHz The Oscilloscope features 50MHz bandwidth
X-Mag x10 Phase Difference <3 capability in analogue and digital mode. Ac-
Triggering Z-Axis cording to measurement task, the user can
Modes AUTO, NORM, TV-V, TV-H  Sensitivity >S5V pk-pk select between the advantages of analogue or
Sources CH1, CH2, ALT, LINE, EXT Frequency Response  DC to 2MHz sib51 digital by pressing ane button. Two non volatile
reference memories allow the comparison of
Mftrs. Order Code Price Each signals with those already stored in memory.
List No. 1+ + The autoset feature enables simplicity of use;
G0S-620 491-1842 649.63 _ W=285 H=125 D=380mm. Weight 6kg briefly pressing the button automatically opti-
72-6800 491-1842 649.63 — - mises the instrument setting for almost any
72-6805 428-3958 734.49 - signal, and manual adjustments are only required for special cases (e.g. complex signals).
Price Each Supplied with RS-232 interface for instrument control and signal data, operators manual, 2
Standard Calibration Charge [ = probes 1:1 & 10:1, PC software on CD-ROM and mains lead.
UKAS Calibration Charge N [37 = @ 1GS/s Random Sampling Rate @ 7 Automatic Measurement Routines,

35MHz Oscilloscope
HM303-6
Vertical channels 2

Bandwidth per channel: ~ 35MHz
Input ranges: 1mV/div-20V/div
Trigger bandwidth: 0-100MHz
Trigger coupling: AC, DC, LF, TV
Trigger source: Int., Ext., AC
Mftrs.
List No. Order Code
HM303-6 355-0035

Standard Calibration
UKAS Calibration

@ Vertical amplifier's pulse fidelity, with
overshoot less than 1%

@ Fast rise time 1kHz/1Mhz calibrator

@ Capable of triggering on input wave-
forms over 100MHz at very low signal
amplitudes

@ Alternate triggering modes

@ Built-in component tester

Analog time base
Horizontal bandwidth:
Line voltage:

Power consumption:
Weight approx:

1+
1,171.93

S [ci7l
N 7]

0.2s/div-10ns/div

0-2.5MHz

100-240V AC +10%, 50/60Hz
approx.36W at 50Hz

5.6kg

230684

Price Each
+ +

Price Each

=

50MHz Analogue/Digital Combination Oscilloscope

72-7230

Ahandy combination analogue/digital acquisition modes offers the best of both measurement
worlds. Use analogue mode when you need true real time acquisition, use digital mode when
you need to set pre trigger events, save and recall waveforms or freeze transients

@ Waveform save/recall: 10 sets
@ RS-232C interface

6" high brightness CRT
10KV accelerating potential

control

Pre-trigger function: 0-10 DIV

Sampling Rate
Max Sweep Rate
Frequency Bandwidth (-3dB)

Front panel focus / intensity / illumination
Equivalent sampling time: 500MS/s MAX

Cursor readout and Z axis input
Panel setting save/recall: 10 sets
Digital Mode: 20MS/s, 2K/CH, Analogue Mode: 100MS/s
10ns/DIV

1mV - 2mV/DIV: DC-7MHz

@ Roll mode to 100S/DIV

@ Averaging function: (2-256)

@ Smoothing function: On/Off

@ Roll mode to 100S/DIV
@ Alt-mag function: x5, x10, x20
@ |Includes two 10:1 probes

5mV - 20V/DIV: DC-50MHz

Input Voltage
Trigger Mode
Trigger Source
Acquisition Digitizer
Max. Sampling Rate

Max. 400V (DC+ACpk)
AUTO, NORM, TV

VERT, CH1, CH2, LINE, EXT
8 bit ADC x 2

500MSa/s for equivalent time sampling

20MSa/s for normal sampling

Storage Bandwidth
Operation Mode
Storage Bandwidth

Single Shot: DC-5MHz Repetitive: DC-50MHz
Auto, Norm, Single, Single-Roll, Roll, X-Y
DC-50MHz (-3dB)

Dimensions / Weight 130 x 275 x 371mm / 8.64kg
339510.343961

Mftrs. Price Each
List No. Order Code 1+ + +
72-7230 491-1982 1,955.41 -- --

Price Each
Standard Calibration Charge s [ca7] oy
UKAS Calibration Charge N [c37] oy

Sales Tel: (65) 6788 0200

C=CYAN M = Magenta
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@ 100MS/s Real Time Sampling Rate
@ 2 Channels, DC-50MHz, 1mV-20V/div,

Component Tester

@ 100MHz Frequency & Period Gounter 4

Digit Resolution

Technical Data
Vertical Deflection
Operating modes

XY-Mode

Frequency range
Rise time, Overshoot
Deflection coefficient
mV - 2mV/div

5mV -= 20V/div

Input impedance

Input coupling

Input voltage

Triggering

Automatic (peak to peak)

Normal with level control

Indicator for trigger action
Slope

Sources

Coupling

2nd Triggering

(analogue mode)

External

Active TV Sync Separator
Digital Storage
Operating modes

Dot Join Function

Max sample rate, real time

Max efective sample rate, random
Pre/Post trigger

Signal refresh rate

Memory and display

Reference memory (EEPROM)
Resolution (samples/div) in Yt mode
Resolution (samples/div) in XY mode
Horizontal Deflection

Analogue

Time coefficients

variable

X-MAG x 10

Delay

Hold off time
Bandwidth X-Amplifier
X-Y phase shift
Digital

Time coefficients

X-MAG x 10
Bandwidth X-Amplifier
X-Y phase shift
Operation/Display
Manual/Autoset

Save/Recall

Readout

auto measurement
Cursor measurement
(analogue, digital)

Cursor measurement
(digital)

Frequency counter

Interface

Component Tester
Test voltage/frequency

Test current

Built-in Calibrate Menu

@ 9 Different Instrument Settings in Non-
volatile Memory

@ Auto-set, Read-out, Cursor, Measure-
ment, Save/Recall, RS-232 Interface

CH1 or CH2 - seperate, alternate or
chopped (0.5MHz). Sum or difference
from CH1 and +CH2

via CH1 (X) and CH2 (Y)

2 xDC - 50MHz (-3dB)

>7ns, 21%

14 calibrated steps (1-2-5 sequence)
+5% (DC to 10MHz (-3dB))

+5% (DC to 50MHz (-3dB)) with
variable <2.5:1 (uncal) to <50V/cm

1 MR/18pF

DC-AC_GD (ground)

max 400V (DC + peak AC)

>0.5div, 20Hz - 100MHz

>0.5div, 0 - 100MHz

LED

Positive or negative

CH1 or 2, alternate CH1 and

CH2 (=0.8div), line (mains) and
external

AC (10Hz-100MHz), dc (0-100MHz),
HF (50kHZ-100MHz), LF (0-1.5kHZ)
Normal with level control and

slope selection

>0.3pp (0-50MHz)

Field and Line, pos and neg

Refresh, Roll, Single, XY,
Envelope, Average,
Random-Sampling
automatic

100MSays, 8 bit flash A/D
1GSa/s

-75% .... +100% (continously)
max 180/s

2k x 8bit per channel

2k x 8bit per channel

X = 200/div, Y = 25/div
X = 200/div, Y = 25/div

22 calibrated steps (1-2-5 sequence)
0.5s/div - 50ns/div (+3%)

>2.5:1 (uncal) to >1.25s/div

up to 10ns/div (+5%)

140ms - 200ns (variable)

variable to approx. 10:1

0 - 3MHz (-3dB)

>3° below 120kHz

100s/div - 50 ns/div (+2%),
29 cal steps (1-2-5 sequence)
up to 20ns/div (+2%)

0 - 20MHz (-3dB)

>3° below 20MHz

front panel switches/autom.
parameter selection

9 user defined instrument

settings

display of instrument settings

and measuring results
frequency/cycle, Vdc, Vpp, Vp+, Vp-
AV, Ator A1/At (freq)

gain, rise time, ratioX, ratioY,

V to GND phase angle

pulse count, search

(peak-peak, peak+, peak-)

mean value (avm), effective value (rms)
4 digit (0.01%=1 digit)

0.5Hz - 100MHz

RS-232

approx. 7V rms (open circuit)
approx. 50Hz

approx 7 mA rms (short circuit)
One test lead is grounded
(Safety earth)

300,000 products, stocked and ready to despatch
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Description
UK Version
Analogue/Digital Oscilloscope

EURO Version
Analogue/Digital Oscilloscope

Standard Calibration Charge
UKAS Calibration Charge

1816 Test Equipment - Electrical/Electronic

333714.277701

Price Each

Order Code 1+
499-1679 2,678.77
463-2011 2,522.62
Price Each
S =
N =

100MHz Dual Channel Oscilloscope

72-6820

H = 150, W = 310, D = 455 (mm)

A Multi-function, dual channel oscilloscope with cursor readout,
delayed sweep and a large bandwidth. Supplied with two probes and a

power lead.

@ 100MHz Dual channel

@ 6" rectangulr CRT with internal graticule
(8x10 DIV display area)

@ Cursor readout with 7 measurements

@ High stability and reliability

@ 10x set-up me-
mories and set-up lock of digital control
functions

@ Z axis modulation input

@ Hold Off function

§ FARNELL 1Inone

@ Two Channels with deflection coefficients of 1 mV - 20 V/cm

@ Low noise measuring amplifiers with high pulse fidelity

@ Two Time Bases: 0.5 s - 5 ns/cm and 20 ms - 5 ns/cm

@ 200 MHz 6-Digit Frequency Counter, Cursor and automatic mea-

surement

@ Videotrigger: 0dd and even frames, line selection (525/60 and 625/50 standard)
@ 14 kV high writing speed CRT, Readout, Autoset, Delay Line, no fan
@ Save/Recall Memories for instrument settings

@ Help function, multilingual menu

Vertical Deflection
Channels
Operating Modes

Y in XY-Mode

Invert

Bandwidth (-3dB):

Rise Time

Overshoot

Deflection Coefficients (CH1, CH2):
Input Impedance

Input Coupling

Max. Input Voltage

Horizontal Deflection

Operating Modes

Time Base A

Time Base B

Accuracy A and B

X Magnification x10

Triggering

Sources

Coupling

Automatic and Normal (peak value)
Min. Signal Height

Frequency Range

Level Control Range (Auto.)
Level Control Range (Normal)
Operating Modes

Slope

Video
Operation/Measuring/Interfaces
Operation

2

CH1 or CH2 separate,

DUAL (CH1 & CH2 alternate or chopped),
Addition

CH1

CH1,CH2

2x 0 - 100MHz (HM1000) / 150MHz (HM1500)
<3.5ns (HM1000) / <2.3ns (HM1500)
max. 1%

14 calibrated steps

1MQ // 15 pF

DC, AC, GND

400V (DC+Peak AC)

A, ALT (alternating A/B), B

0.5s/cm - 50ns/cm (1-2-5 sequence)
20ms/cm - 50ns/cm (1-2-5 sequence)
+/-3%

to 5ns/cm

CH 1, CH 2, alternate CH1/2, Line, Ext.
AC, DG, HF, LF, Noise Rej. Switchable

5mm

10Hz to 200MHz (HM1000) / 250MHz (HM1500)
from Peak- to Peak+

-10cm to +10cm

Slope/Video

Positive, Negative, Both

Pos./Neg. Sync. Impulse

Test Equipment - Electrical/Electronic

=S
(4]}

C=CYAN M = Magenta

@ LED indicators @ TV synchronisation

@ Delayed sweep permits the leading edge @ Multiple triggering functions and trigger
of waveforms to be viewed output

@ Time base auto-range

Vertical System

Operating Modes CH1, CH2, DUAL (ALT/CHOP), ADD, CHS INV

Input Voltage 400V pk

Sensitivity 2mV/div to 5V/div, 11 step

Bandwidth DC 100MHz

Rise Time 3.5ns

Input Impedance ma

Coupling AC, DC, GND

Horizontal System

Operating Modes MAIN (A), ALT, DELAY (B)

Sweep Time Range A: 50ns/div to 0.5s/div 3%

Range B: 50ns to 50ms

X-Mag x10

Sweep Mode AUTO, NORM, SINGLE

Delay Time 1us to 5s

Delay Time Jitter <1:200000

Triggering

Sources CH1, CH2, ALT, LINE, EXT

Coupling AC, DC, HFR, LFR

Slope +0r-

Output 25mV/div approx. DC to 10MHz

X-Y Operation

Mode Xand Y axis modes selectable

Sensitivity 2mV to 5V/div =3%

Bandwidth DC to 500kHz

Phase Difference <3

Z-Axis

Sensitivity >5V pk-pk

Frequency Response DC to 5MHz

248888
Mftrs. Price Each
List No. Order Code 1+ +
72-6820 428-3971 2,216.56 ==
Price Each

Standard Calibration Charge S oy
UKAS Calibration Charge N =

100 MHz and 150 MHz 2-Channel Oscilloscopes
HM1000 and HM1500

W=285, H=125, D=380mm. Weight = 5.6kg

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

Autoset, Menu, Help Functions (multilingual)
Save/Recall (Instrument Parameter Settings) 9
Signal Display
Frequency Counter max. 180/s
6 Digit Resolution <1 MHz - 200MHz (HM1000) / 250MHz (HM1500)
Accuracy 50ppm
Auto Measurements Frequency, Period, Vdc, Vpp, Vp+, Vp-

max. 4 traces

Cursor Measurements AV, At, 1/At (f), V to GND, Ratio X, Ratio Y
General Information
Line Voltage 105 - 253V, 50/60Hz, CAT Il

Power Consumption
Protective System

37W (HM1000) / 41W (HM1500) at 230V, 50Hz

Safety Class | (EN61010-1) P

Mftrs. Order Price Each
List No. Code 1+

HM1000 909-1963 2,652.82
HM1500 909-1971 3,121.54

100MHz and 150MHz Analogue/

Digital CombiScopes
HM1008 and HM1508

@ 2-Channel
(HM1008) and 4-
Channel, 2 ana-
logue, 2 logic
(HM1508)
@ 1 GSa/s Real Time Sampling, 10
GSa/s Random Sampling
@ Pre-/Post-Trigger -100 % to +400%
@ 8-Bit Low Noise Flash A/D Converters
@ Time Base 50 s/cm - 5 ns/cm
@ 1 MPts memory per channel allows
zoom up to 40,000:1
@ Acquisition modes: Single Event, Refresh, Average, Envelope, Roll, Peak-Detect
@ RS-232 Interface, optional: RS-232/USB, IEEE-488, Ethernet
@ Signal display: Yt and XY; Interpolation: Sinx/x, Pulse, Dot Join (linear)
Vertical Deflection
Channels HM1008: 2 Analogue, 2 Digital
HM1508: 2 Analogue, 2 Digital and 2 Logic
CH1 or CH2 separate,
DUAL (CH1 & CH2 alternate or chopped),
Addition
CH1 or CH2 separate,
DUAL (CH1 & CH2 alternate or chopped),

W=285, H=125, D=380mm. Weight = 5.6kg

Operating Modes: Analogue

Operating Modes: Digital

Addition

Logic Signal Channels: CH3 & CH4 (HM1508 only)
Y in XY-Mode CH1
Invert CH1,CH2
Bandwidth (-3dB): 2x 0 - 100MHz (HM1008) / 150MHz (HM1508)
Rise Time <3.5ns (HM1008) / <2.3ns (HM1508)
Overshoot max. 1%
Deflection Coefficients (CH1, CH2): 14 calibrated steps
Input Impedance 1MQ // 15 pF
Input Coupling DC, AC, GND
Max. Input Voltage 400V (DC+Peak AC)

Horizontal Deflection
Operating Modes: Analogue
Time Base A

Time Base B

A, ALT (alternating A/B), B
0.5s/cm - 50ns/cm (1-2-5 sequence)
20ms/cm - 50ns/cm (1-2-5 sequence)

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Accuracy A and B

Operating Modes: Digital

Time Base Refresh

Time Base Accuracy

Triggering Analogue and Digital Mode
Sources

+/-3% Slimline Probe Range

20ms/cm - 5ns/cm (1-2-5 Sequence) BS EN61010-2-031
50ppm
A new range of high quality slim

CH 1, CH 2, alternate CH1/2, Line, Ext. bodied oscilloscope probes which

Coupling AC, DC, HF, LF, Noise Rej. Switchable meet the requirements of BS
Automatic and Normal (peak value) EN61010 to 300V Cat Il each probe
Min. Signal Height 5mm

carries a CE mark and satisfies the
low voltage directive.

@ A-range of 2 probes standard

Frequency Range
Level Control Range (Auto.)
Level Control Range (Normal)

10Hz to 200MHz (HM1008) / 250MHz (HM1508)
from Peak- to Peak+
-10cmto +10cm

Operating Modes Slope/Video (also Logic on HM1508) switchable 150MHz and a high
Slope positive, negative, both i
Video Pos./Neg. Sync. Impulse frequency switchable 250 MHz

@ A comprehensive range of ac-

Digital Storage " .
y A cessories are available

Acquisition (Real Time) Analogue Channels: 2x 500MSa/s , 1GSa/s interleaved

Logic Channels: 2x 500MSa/s (HM1508 only)

Memory 1MSamples per channel
Operation/Measuring/Interfaces
Operation Autoset, Menu, Help Functions (multilingual)
Save/Recall (Instrument Parameter Settings) 9
Signal Display max. 4 traces 150MHz 250MHz
Frequency Counter 1 Positi 10 Positi 1 Positi 10 Positi
6 Digit Resolution <1 MHz - 200MHz (HV1008) / 250MHz (HM1508) , ostion ostion oston ostion
Accuracy 50ppm Attenuation 11 10:1 11 10:1
Auto Measurements Frequency, Period, Vdc, Vpp, Vp+, Vp- FB{gmdwdth DC t$722MHz DC t(1) 150MHZ DC t;)722MHz DC tq iSOMHz
Cursor Measurements: Analogue Mode AV, At, 1/t (f), V to GND, Ratio X, Ratio Y InISSt (;?peacitance 603? " SE i ;; SOSFS
2H;iorgmﬁ:2?rements. Digital Mode Pulse count, Vt to trigger, peak to peak, peak+, peak- Input Resistance 1mQ CRO OMOL1% 1mQ CRO OMOE1%
Line Voltage 105 - 253V, 50/60Hz, CAT I Max I/P Voltage 300Vdc pkac 600Vdc pkac 300Vdc pkac 600Vde pka;gmg
Power Consumption 42W (HM1008) / 47W (HM1508) at 230V, 50Hz
Protective System Safety Class | (EN61010-1 i
y v ¢ ) 412285.437766 Mﬂrs. Price Each
List No. Order Code il=F BF 10+

Mftrs. Price Each 150MHZ 725-043 104.66 == ==

List No. Order Code 1+ 250MHZ 725-055 193.77 180.84 173.91

HM1008 909-1980 3,512.15

HM1508 909-1998 4,195.70

Probe Kits (fixed head)

DC to 150MHz, TO BS EN61010 300V CAT Il
150MHz & 250MHz Digital Storage Oscilloscopes

79-7235 & 72-7240 General purpose 150MHz passive probes. The

probes are available with fixed x 10 or switch-
able x 1/x 10 attenuators depending upon type.
They are fitted with 502 BNC plugs, detachable
earth lead and a double finger guard moulded
into each probe head.

The probe kits are supplied with accessories in
a PVC bag.

These colour display DSO’s have been designed for a wide multitude of applications in
industrial, education and service applications. For ease of operation the "Autoset" function
allows for signal related automatic setup of measuring parameters. On screen readout and Lead Input

Test Equipment - Electrical/Electronic

C=CYAN M = Magenta

cursor functions for voltage, frequency and frequency measurement provide extraordinary Attenuator Type Le(”mg)m Frm‘ﬁgcy Cap?;g)a”ce R'Tsts';ne mg{f\io Order Code
operational convenience. Fifteen different user defined instrument settings can be saved and '
recalled without restriction. The valuable "Program" mode is able to help users record all the ;s(ng:'& 12 150 12 A5 0-1248557-0  151-587
necessary measuring steps and replay all steps again. The special "Go-No-Go" function is Switched 10:1 ’ 150 12 <5 0-1048563-9  151-347
useful for distinguishing pass or failure conditions. These scopes offer the right combination or1:1 15 100 20 : : B
of triggering control, frequency response and time base versatility to facilitate measurements Replacement accessory set 0-1248720-9  151-648
in a wide range of applications in laboratory as well as in field service use. 222560
@ 2 channel 150MHz & 250MHz band- @ Builtin FFT function Price Each
width @ Builtin help menu Order Code 1+ 10+ 20+
@ Sample rate up to 25GS/s ET @ Six digit frequency counter 45
@ 125K record length per channel @ Built in Go-No-Go function for manufac- 151-587 77.01 7473 72.42
@ Large LCD 5.7" colour display turing 151-347 72.99 68.64 66.60
@ Built in learn mode for tracking and @ RS-232, USB and printer port interfaces 151-648 23.94 2175 19.32
training included
A A Oscilloscope Probes
Vertical System  Bandwidth 150MHz 250MHz
Channels 2
Vertical Sensitivity 2mV/ div - 5V/ div
Rise Time <2.3ns <1.4ns

Input Coupling
Max. Voltage Between Signals
Signal Acquisition Real Time Sample Rate
Equivalent Sample Rate
Record Length
Horizontal System Time Base Range
Time Base Accuracy

Trigger Trigger Source
Mode
Coupling
X-Y-Mode X- Axis Input / Y- Axis Input

Frequency Counter Readout
Control Panel

Mftrs.

List No. Order Code
72-7235 491-1945
72-7240 491-1969

Standard Calibration Charge
UKAS Calibration Charge

Sales Tel: (65) 6788 0200

1M ohm
300V (DC+AC peak) CAT Il
100MS/s Max. on each channel
25GS/s Max. on each channel
125K / CH
1 ns/ div to 10 s/div
+r-0.01%
CH1, CH2, LINE, EXT
Auto Level, Auto, Normal, Single, TV,
Time Delay, Event Delay, Edge, Pulse Width
AC, DC, HF, LF, Noise Reject
CH1/CH2
6 digit
Autoset, Save/Recall, Waveform Trace, Save/Recall
339502.343960

Price Each
1+ 3 +
2,275.25 —— ——
2,848.12 - - - -
S =
N =

A range of high quality, low cost replacement probes.

@ X1/X10 attenuation (76-107 is X10 only)

@® 1Q (X1) and 10MQ (X10) input imped-
ance

@ 1.2m cable length

@ 10-35pF compensation adjustment

@ Low noise

@ 76-107 includes a readout actuator pin
on the BNC connector

@ 600V maximum (DC+AC peak)

@ CE marked, meets EN-61010-2-031
CAT | (IEC-1010) requirements

@ Includes accessory kit and storage
pouch

300,000 products, stocked and ready to despatch

B = Black/SING

® Compliant

RoHS

181

A Non-compliant

1 Limited stock - RoHS replacement available

~J
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Model Bandwidth (X10 position) Risetime (X10 position) Order Code
76-109 60MHz (-3dB) into 18pF 5.8ns 342-1582
76-102 100MHz (-3dB) into 16pF <305ns 342-1594
76-105 200MHz (-3dB) into 14pF <1.8ns 342-1600
76-106 250MHz (-3dB) into 14pF <1.4ns 342-1612
76-107 (X10) 250MHz (-3dB) into 14pF <1.4ns 342-1624
230669
Mftrs. Price Each
List No. Order Code 1+
76-109 342-1582 45.00
76-102 342-1594 48.00
76-105 342-1600 75.00
76-106 342-1612 90.90
76-107 342-1624 84.84
Oscilloscopes - Handheld
USB Pen Type Oscilloscopes
PicoScope 2104 and 2105
@ Ergonomically
designed to fit
in the hand
Up to 100MS/s
real-time sample rate
Up to 25MHz bandwidth

Digital ETS enhances repetitive sig-
nal sample rate to 2GS/s

Up to 24k sample buffer
Connected and powered by USB
Supplied with PicoScope, PicoLog
and 32-bit programming libraries
@ Compatible with Windows 98SE, ME, 2000 and XP

The PicoScope 2105 USB Pen Scope has combined features integral to many high perform-
ance bench top oscilloscopes, with a small, lightweight and ergonomic package that fits
perfectly in the hand. When used in conjunction with PicoScope software, it converts any
laptop or desktop PC with USB support into a powerful oscilloscope without the need for
additional probes or power supplies. The PicoScope 2104 is an entry-level version to
accommodate less demanding applications.

Model PICOSCOPE 2104 PICOSCOPE 2105
Sampling Rate 1 GS/s using digital ETS 2 GS/s using digital ETS
Sample Rate (single shot) 50 MS/s 100 MS/s

Resolution 8 bits 8 bits

Analogue Bandwidth 10MHz 25MHz

Voltage Ranges 50mV to 20V 50mV to 20V
Timebases 20 ns/div to 50s/div 10 ns/div to 50s/div
Buffer Length 8000 samples 24,000 samples
Overload Protection 50V (input to ground) 50V (input to ground)
Accuracy 3% 3%

From USB Port
C, VB, Delphi, LabVIEW, Agilent VEE

From USB Port
C, VB, Delphi, LabVIEW, Agilent VEE
417405.428880

Power Supply
32-bit Drivers

Mftrs. Order Price Each
List No. Code 14 + +
PICOSCOPE 2104 107-6329 408.05 - - - -
PICOSCOPE 2105 107-6330 649.63 - - - -
Price Each
Standard Calibration Charge S a
UKAS Calibration Charge N Foy
Handheld Scope
HPS10 Series

H=220, W=105, D=35 (mm)
A powerful unit combining @ 2MHz DSO, autoranging true RMS DMM
and a 10MHz frequency counter. Supplied with test probe, recharge-
able battery and user manual. The HP10SE is a limited edition version
of the personal scope featuring a blue / white backlit LCD display.

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING

@ High contrast, wide view angle LCD dis-
play (124x64 pixels) with backlight
Single channel 2MHz oscilloscope with
memory function

10MHz sampling rate

200ns to 1 hour/div horizontal timebase
in 32 steps

5mV to 20V/div in 12 steps

Auto set-up

Recorder function (up to 25hrs)

Norm, Once, Run and Slope + / - trigger
X and Y position signal shift

Frequency readout through markers
DVM readout with x10 option

AC and DC measurements in dBm, dBV,
dB, DC, RMS

§ FARNELL 1Inone

@ AC Measurements in RMS, dB (relat.),

dBV and dBm

@ Peak measurements in Min, Max and

pk-pk

@ Signal markers for Volts and Time

@ Auto power off setting and low battery

indication

@ Probe calibration

@ BNC probe connector (standard oscillo-
scope probe supplied)

@ 5x AA type battery or AC adaptor (not
supplied)

@ Battery charge circuit

@ |Integral deskstand

@ Optional protective case with a clear
PVC window is available

Sampling Rate 10MHz Vertical
Analogue Bandwidth 2MHz Scale (X 1) 5mV to 20V/div in 12 steps
Input Impedance ~ 1MQ (20pF standard probe) ~ Sensitivity 0.1mV/div
Input Voltage 100V DC, 200V AC max.  Horizontal Scale 2usec/div to 1hr/div in 32 steps
Coupling AC, DC, and GND Voltage Measurement0.1mV to 160V pk-pk (+2% Acc.)
Power 5x AA batteries or 9V DC 500mA
unreg AC adaptor (not supplied)
248857
Mftrs. Price Each
List No. Description Order Code 1+ 10+
HPS10 Handheld Oscilloscope 428-3909 309.00 ==
HPS10SE Handheld Oscilloscope 105-6460 387.34 ==
BAGHPS Carry Case 428-3910 25.68 24.64
HPS10 PSU UK Power Supply 121-7075@ 10.66 9.04
HPS10 PSU  EURO Power Supply 462-6242 9.60 8.14
Price Each
Standard Calibration Charge s [c12] oy
UKAS Calibration Charge N [c32] Foy

Hand-held Oscilloscope
HPS40

The HPS40 is designed to be user friendly while
offering a range of useful features. Battery pow-
ered for complete safety during floating mea-
surements and also portability as a hand-held
oscilloscope.

@ 40MHz sampling rate

@ 12MHz analogue bandwidth

@ 0.1mV sensitivity

@ 5mV to 20V/div in 12 steps

@ 50ns to 1Hour/div timebase in 34 steps
@ Full auto setup

@ Adjustable trigger level

@ Recorder function

@ DVM readout

@ Signal markers for Volt and Time

@ Audio power calculation (rms and peak)

@ Signal storage

@ High resolution LCD 192x112 pixels

@ Optically isolated RS232 output

@ Supplied with user manual, rubber hol-
ster, insulated probe,rigid carry case,
RS232 lead and software

@ Complies IEC1010-1, CAT lI-600V, UL
94V0

Bandwidth 40MHz True-rms measurement ~ 0.1mV to 400Vrms

Analogue Bandwidth ~ 12MHz Maximum input voltage 200V

Resolution 192x112 Pixels with Approvals IEC1010-1, UL, CAT Il
LED backlight

Number Of Inputs 1 Batteries 5 x AA Ni-Cd / NiMH

Rechargeable
Timebase 50ns to Thour/division  Dimensions (WxHxD) 105x220x35mm
Signal Storage 256 samples Weight 0.45
246649
Price Each

Miftrs. List No. Order Code 1+ 10+ 25+

HPS40 430-0592 708.29 == ==

UK Power Supply 121-7075@ 10.66 9.04 7.59

EURO Power Supply 462-6242 9.60 8.14 6.84

Standard Calibration Charge s [c12] oy

UKAS Calibration Charge N [c32] Foy

Prices are in Singapore Dollars and exclusive of GST.

Due to the volatile nature of certain products,
prices are subject to change without notice.
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30MHz LCD Oscilloscope - Dual Channel
APS230

H=150, W=230, D=150 Weight = 830g

A high quality oscilloscope for handheld or bench use has 240MS/s sampling rate and 2x
30MHz analogue bandwidth, that is ideal for professionals, hobbyists and students alike. The
unit comes complete with RS232 cable for connection to a PC, 2 insulated 60MHz (x10)
measuring probes, power adaptor and battery pack.

@ 2 input channels @ Measurements: RMS, dB(rel), dBV
@ High contrast LCD display (128x192 pixels) and dBm
with @ Direct Audio power measurements
white Backlight @ x1 and x10 probe calculation option
@ Full auto set up for volt/div and time/div @ Several display modes
@ Recorder roll mode, up to 25h per screen @ StereoScope mode for audio mea-
@ Trigger mode: run - normal - once - roll. surement
@ Adjustable trigger level and slope @ Xand Y position shift
@ Peak measurements: Max, Min and Pk to Pk @ Firmware upgradable through internet

Maximum Sampling rate 240MS/s per channel

Analogue Bandwidth 2 x 30MHz

Input Impedance 1MQ/20pF

Maximum Input Voltage 100Vpeak (AC + DC), 200Vpeak-peak (AC only)
Vertical Resolution 8 bit

Signal Storage

True-RMS Measurement
Sensitivity

Input sensitivity in 14 steps
Timebase in 35 steps
Connection to PC

256 samples per channel, 2047 in roll mode

From 0.03mV to 80V (up to 400Vrms with X10 probe) 2.5% accuracy
Minimum 30V

1mV to 20V/division at X1 - 10mV to 200V/div at X10

25ns to Thour/division

RS232 (SUPDHEG) 381012.342630

Price Each
Mftrs. List No. Order Code 1+ + +
APS230 498-9739 1,451.89 - - ==
Price Each
Standard Calibration Charge s[cdl oy
UKAS Calibration Charge N[cT] Foy
10MS/s Panel Scope
VPS10
W=165
H=90
D=35mm
A panel mount oscilloscope for monitoring, system analysis, education-
al purposes, system demonstrations, sensor testing... Or just connect it
to your car’s audio system and use it as an eye-catcher! Never before
has an oscilloscope had so many potential applications.
@ Panel mount @ Direct Audio
@ High contrast LCD display (128x64 pix- power measure-
els) with white backlight ments
@ Full auto set up for volt/div and time/div. =~ @ x1 and x10
@ Recorder roll mode probe calculation
@ User-friendly set-up menu @ 6 display modes
@ Measurements: RMS, dB(rel), dBV and @ DVM Readout
dBm @ AC or DC input coupling
Sampling Rate 10 MS/s Vertical Resolution 8 bit
Analogue Bandwidth 2MHz Max. Sensitivity 0.1 mv
Input Impedance 1MQ/30pF  Power Supply 9 Vdc or 6 Vac / 300mA
417154.423172
Price Each
Mftrs. List No. Order Code 1+ + +
VPS10 105-6459 357.89 -- --
Price Each
Standard Calibration Charge S[ci] oy
UKAS Calibration Charge N[0 Foy

Sales Tel: (65) 6788 0200

B = Black/SING
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2MHz Handheld Digital Oscilloscope
M$-2000

A powerful unit combining a 2MHz digital storage oscilloscope,
autorangng true RMS DMM and a 10MHz frequency counter.
Supplied with rubber holster, carry case, test leads, software
and interface, rechargeable battery and user manual.

@ Large, high resolution 64x64mm LCD display (200x200
pixels) with EL backlight

@ Single channel 2MHz oscilloscope with save/load function
(10 memories)

@ Auto/normal trigger mode

@ Cursor measurement

@ Zoom and scroll mode

@ Graphical and numerical display

@ Digital multimeter with 3.5 digit, 3999 count display plus
bargraph

H=210, W=83, D=50 (mm) [ J é\l?r/eDn?e‘rI]?nage’ current, resistance, and capacitance mea

@ True RMS measurement

@ Auto/manual ranging and Min/Max /Rel/dBm modes

@ Diode test

@ Logic test

@ Continuity buzzer

@ 10MHz frequency counter with 5 digit resolution

@ RS-232 interface and PC Windows software

@ Supplied with UK PSU/Charger (optional EURO PSU)

Digital Oscilloscope

DSO Bandwidth DC to 2MHz

Sampling Rate 10MS/s

Vertical Sensitivity 0.1V/div to 100V/div

Input Impedance 10MQ <50pF

Rise Time <140nsec

Horizontal Sweep 2usec/div to 2sec/div

DMM

DC/AC Voltage 400mV to 600V (100uV Res, =0.3% Acc.)

DC/AC Current 400uA to 400mA (100nA Res, =1% Acc.)

Resistance 400<2 to 40MQ (0.1Q Res, =1% Acc.)

Capacitance 4nF to 400uF (1nF Res, +3% Acc.)

Resistance

Bandwidth 5Hz to 10MHz (0.0001Hz Res, <100ppm Acc.)

Display 5 Digit

248872
Mftrs. Price Each
List No. Order Code 1+ 4
MS-2000 428-3922 762.57 ==
Euro PSU 498-9727 42.64 ==
Price Each

Standard Calibration Charge S [c17] oy
UKAS Calibration Charge N [37] oy

Digital Oscilloscope
ScopeMeter 123

H=232, W=115, D=50mm Weight=1.2kg

The Scopemeter 123 is the rugged solution for industrial troubleshooting and installation
applications. It’s a truly integrated test tool, with oscilloscope, multimeter and paperless
recorder in one affordable east-to-use instrument. Find fast answers to problems in machin-
ery, instrumentation, control and power systems.

@ Dual-input 20 MHz digital oscilloscope @ Up to 7 hours battery operation
@ Two 5,000 counts true-RMS digital multimeters @ 600 V CAT Ill safety certified
@ A dual-input TrendPlot@ recorder @ Optically isolated RS-232 inter-
@ Connect-and-View® trigger simplicity for face

hands-off operation @ Rugged, compact case
@ Sheilded test leads for oscilloscope, resistance @ All inputs protected to

and continuity measurements EN61010-1 CAT Ill 600V
Included accessories SCC120 Kit Contents (Optional)
PM8907 line adapter/charger, STL120 Hard-shell carrying case, optically isolated
shielded test leads set, AC120 alligater clips, RS-232 interface cable, and FlukeView ® for
HC120 hook clips, BB120 shielded BNC Windows® software.
adapter, BP120 NiCad battery pack.

Bandwidth 20MHz Max record length 512 min/max
Sample rate 25 MS/s points per input
Input sensitivity 5mV - 500 V/div Glitch capture 40 ns

26 automatic
5000 counts, dual input

Timebase range 20ns/div to 1 min/div
Inputs and digitisers 2

Scope measurements
True RMS multimeter

300,000 products, stocked and ready to despatch
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RoHS
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A Non-compliant

1 Limited stock - RoHS replacement available
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Connect and view triggering Yes Line power Adapter/battery
Video triggering with line count Yes charger included
Dual input trendplot Yes Batteries 5 hours NiCad
Memory for screens/set ups 10
385823
Miftrs. Order Price Each
Description List No. Code 1+ + +
Scopemeter UK Version 908-137 oy a =
Scopemeter Euro Version 859-278 oy - - - -
Fluke View Software
and accessories SCC120E Kit 908-149 a a =a
Carry Case c101 947-9783 oy oy =
Price Each
Standard Calibration Charge S =
UKAS Calibration Charge N [c14] =

Digital Oscilloscope
ScopeMeter 124

The compact ScopeMeter 124 is the rugged
solution for industrial troubleshooting and in-

stallation applications. It's a truly integrated test | gresy
tool, with oscilloscope, multimeter and "paper- PRICING
less" recorder in one offer affordable, easy-to-

use instrument. Find fast answers to problems in machin-
ery, instrumentation, control and power systems.

@ Dual-input 40 MHz digital oscilloscope
@® Two 5,000 counts true-RMS digital multimeters
A dual-input TrendPlot® recorder
Connect-and-View® trigger simplicity for hands-off
operation
Sheilded test leads for oscilloscope, resistance and
continuity measurements
10:1 Voltage Probe included for high frequency mea-
surements
Up to 7 hours battery operation
600 V CAT Il safety certified
Optically isolated RS-232 interface
Rugged, compact case

True RMS multimeter 5000 counts, dual input
25 MS/s Connect and view triggering Yes
5mV - 500 V/div Video triggering with line count ~ Yes
10 ns/div to 1 min/div Dual input trendplot Yes

H=232, W=115, D=50mm
Weight=1.2kg

Bandwidth
Sample rate
Input sensitivity
Timebase range

40MHz

Inputs and digitisers 2 Memory for screens/setups 20

Max record length 512 min/max points  Line power Adapter/battery
per input charger included

Glitch capture 40 ns Batteries 7 hours NiMH

Scope measurements 26 automatic

Included accessories

PM8907 line adapter/charger, STL120 shielded test leads set, AC120 alligater clips, HC120
hook clips, BB120 shielded BNC adapter, BP130 NiMH battery pack, VPS40 voltage probe

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit

www.farnellinone.com for the latest prices.
333723.343938

Price Each

Mttrs. List No. Order Code 1+ + +
UK Power Adaptor
FLUKE 124 438-3450 a a a
European Power Adaptor
FLUKE 124 444-8662 Foy Foy oY
Accessories
C101 Carry Case 947-9783 oy oy oy

Price Each
Standard Calibration Charge S[cia] o

Price Each

Mttrs. List No. Order Code 1+ + +
Accessories
SCC120E Kit 908-149 oy =a oy

Scopemeter 190 Series

@ Up to 200 Mhz bandwidth and up to 2.5GS/s real
time sampling

@ 20% larger screens: full colour LCD (190C se-
ries) or monochrome LCD (190B Series)

@ Fast display update rate

® V,,, measurement for variable speed drives

@ Fully isolated inputs and 4 hours NiMH battery
operating time

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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Model Fluke 199B Fluke 196B Fluke 192B
Fluke 199C Fluke 196C

Bandwidth 200MHz 100MHz 60MHz

Max. Real-time sample rate 2.5GS/s 1GS/s 500 MS/s

Display 14.4 cm LCD

Envelope mode Yes

Max record length 27,500pts (scopeRECORD), 1200 pts (scopeMODE)
Number of inputs 2 plus external/DMM input, all isolated from eah other and from ground
Number of digitizers 2

Independently floating Up to 1000V between inputs, reference & ground
isolated inputs

Timebase range
Input sensitivity
Trigger types

5ns - 2min/div 10ns - 2 min/div
2mV-100V/div 5mV-100V/div

Connect and view, Free run, Single shot, Edge, Delay,
Video frame, Video line, Selectable pulse width and External

Glitch capture Up to 3ns pulse width triggering; 50nSpeak detect @ 5ms/di to 1 min/div
Cursor and zoom yes

Scope measurement 7 Cursor, 24 Automatic

Last 100 screen capture Automatic with replay capability

Dual-input TrendPlot Yes with Cursors and zoom

Memory for screen/setups 10 screen and set ups

Memory for recordings
True RMS multimeter

Two, each can store 100 scopes screens, a ScopeRecord, or a TrendPlot]
5000 count, Volts, Amps, Ohms, Continuity, Diode, Temperature

Input power Adapter/battery-charger included
Battery power 4 hour NiMH

Size 256 x 169 x 64 mm
Weight & Line 2kg

Safety certified (EN601010-1)
PC and printer interface

1000V Cat Il and 600V CAT Ill (instrument & included accessories)
Using optional optically isolated RS-232 adapter/cable

242752

Mftrs. Price Each

List No. Order Code 1+ + +

FLUKE 199C/004 385-7610 a oy oy

FLUKE 196C/004 385-7580 a oy oy
Black/White 200MHz ~ FLUKE 1998 421-5436 a oy oy
Black/White 100MHz  FLUKE 1968 421-5424 a oy oy
Black/White 60MHz ~ FLUKE 192B 421-5412 =a oy oy
Hard Carry Case C190 312-3352 = oy oy
Soft Carry Case C195 312-3364 = oy oy
Red Probes VPS200-R 312-3376 = oy oy
Grey Probes VPS200-G 312-3388 = oy oy
Accessory Kit SCC 190 308-4292 = oy oy

ScopeMeter® Accessories
A range of accessories for FLUKE ScopeMeters@

1

LATEST
PRICING

SWI0W FlukeView® Software

Windows-based software allowing user-friendly interfacing of the ScopeMeter to a PC.
Functions available depend on the model used, see the Selection Guide for further details.
Minimal functionality comprises the transfer and storage of ScopeMeter images, with op-
tional printout via the PC. Some ScopeMeter models support full remote control from the
PC using this software.

PM9080 Interface Adaptor

An RS232 interface adaptor for connecting the ScopeMeter (not 93 or 95 models) to either
a printer or a PC. Where print-out is supported (see Selection Guide), direct output is pos-
sible to Epson FX, LQ or HP ThinkJet compatible printers. This interface cable is required to
be used with the FlukeView® software.

SCC120 Special Value Kit
Prices are in Singapore Dollars and exclusive of GST.

Due to the volatile nature of certain products,
prices are subject to change without notice.
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@ For Fluke 123/126

@ FlukeView Software for Windows. English, French and German language
@ PM9080 Optically Isolated RS-232 Adapter/Cable

@ ScopeMeter 120 Series Hard Carrying Case (black)

@ One BB120 Adapter

@ Dimensions case: WxHxD =40x34x12cm

SCC190 Kit

@ For Fluke 190B/C Scopemeter

@ (190 Hard Carrying Case

@ PM9080/101 Optically Isolated RS-232 Adapter/Cable

@ SW90W/034EFG FlukeView Software for Windows. English, French and German lan-
guage

C195 Soft Carry Case
A zipped vinyl case for the storage and transport of ScopeMeter@® test tools with compart-
ments for accessories. Allows hand or should carrying.

C120/190 Hard Carry Cases

Heavy duty carry polypropylene cases, suitable for the storage and transportation of Sco-
peMeter@ test tools and accessories. Features internal compartments and a carry handle.
€120 Dimensions (WxHxD): 393x344x120mm.

€190 Dimensions (WxHxD): 480x370x130mm.

VPS 100 Probe Set

100Mliz, 10:1 probe set.

600V CHIll/1000V CATIL.

Red & Gray

10:1 Scope Probes and Accessory Sets

Spare Voltage probes and Accessory sets for the ScopeMeter@ range. Available in red or
grey. Length 1.5m.

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

385817
Mftrs. Order Price Each
Description List No. Code 1+ 5+
FukeView® Software SWI0W  431-4566 oy oy
Fluke 123/126 accessory kit SCC 120  908-149 a a
Fluke 190B/C accessory kit SCC 190  308-4292 oy oy
Interface Adaptor PM9080  252-384 oy oy
Probe Set VPS100  356-4794 a Foy
Spectrum Analyser

1.3GHz Handheld Spectrum Analyser
PSA1301T

@ 150kHz to 1300MHz

frequency range
@ Full colour TFT screen,

480 x 320 pixels
@ Handheld format weighing less than 500
grams
4 hour battery life per charge or AC power
Integrated tilt stand for bench top use
Centre plus span or start plus stop setting
Zero span mode with AM/FM demodulation
Continuous, single, peak hold, average
sweep
90dB on-screen range. -110dbm minimum
Twin markers with absolute/difference val-
ues
Smart marker movement with peak finding
Unlimited storage for waveforms, set-ups
and fully annotated screens, with user file
names
Data transfer to PC for analysis and printing
Integrated handheld computer providing
word processing, spreadsheets, appoint-
ments diary, graphics viewing, web, email,
etc.

The PSA1301T utilises the power of a handheld computer to provide a level of performance
that was previously impossible for an instrument of this small size and low cost. The result is
an RF spectrum analyser of high functionality in a compact and lightweight format. Ideal for
field applications, it's low cost will also make it attractive for many bench top applications.The
PSA1301T incorporates a Palm Tungsten handheld computer within its housing to create a
single integrated instrument. Access to the USB port is provided within the body of the
instrument, and all of the functionality of the handheld computer is retained, however it can be
removed from the instrument if required.

W=97 H=169 D=47mm. Weight 480g

Display
Display Type 3.7" (9.4 cm) backlit colour TFT, 480 x 320 pixels (half VGA)

Waveform Area 300x320 pixels (320 samples), 9 x 10 division graticule

Waveform Traces  Live trace and reference trace (selectable) in different colours

Default Annotations ~ Centre freq., Span (or Start & Stop), Ref. level, RBW, Marker frequencies,

Marker amplitudes, Sweep type, Attenuator setting

Control

Modes Choice of Hard Key or Touch Screen control for all functions
Numeric Entry By numeric keypad or by jog and scroll

Frequency

Frequency Range 150 kHz to 1300 MHz

Setting Modes Centre + Span, or Start + Stop, or Zero span with demodulation

Setting Resolution 1 kHz (6.5 digits max.)
Span 320 kHz to 1299.85 MHz or zero span
Frequency Stability ~ +10ppm +3ppm/year

Sales Tel: (65) 6788 0200
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Frequency
Markers Single or dual markers, differentiated by colour
Marker Modes Manual scroll or automatic peak finding/tracking
Marker Accuracy 0.3% of span +0.1 kHz
Demodulation AM/FM selectable (zero span mode), variable level output
Amplitude
Ampliture Range 90dB (10dB/div) or 45dB (5dB/div with vertical panning)
Marker Resolution 0.1dB

Selectable as -20dBm or 0dBm

Linearity <+1dB, Reference level accuracy <+2dB
Average displayed noise floor better than -100dBm
(ref. level -20dBm, RBW 15kHz)

Reference Level
Linearity and Accuracy
Noise Floor

Sweep

Sweep Modes Continuous, Single, Peak Hold, or Average (2 to 256 sweeps)
Resolution Bandwidth (RBW) 280 kHz or 15 kHz

Storage Capability

Trace Storage Storage for unlimited number of traces with user filenames

Setup Storage Storage for unlimited number of setups with user filenames

Screen Storage The whole screen can be stored as a bitmap for printing or viewing.
Connectors

RF Input SMA connector, 50W impedance; VSWR <1.5:1 typical

Audio Out 3.5mm phones jack for demodulated audio

USB Through Mini USB socket - direct access to USB of handheld computer
Power Input 1.3mm power jack for external power and recharging

Handheld Computer Type

Palm Tungsten, Intel Xscale processor, Flash Memory, 480x320 portrait/landscape screen,
Bluetooth, SD/SDIO or MMC card expansion, compatibility with Word, Excel, Outlook etc.
Power Sources
Battery Operation
External Power

Internal NiMh batteries giving typically 4 hours operation

External Power Supply / Charger, 100V to 240V universal input
417478.435062

Price Each
Description Miftrs. List No. ~ Order Code 1+ 2+ 5+
Handheld Spectrum Analyser PSA1301T 107-6496 2,587.72 2,359.88 2,177.60
Price Each
Standard Calibration s [c20 =
UKAS Calibration N =

Spectrum Analysers - 1GHz

Two spectrum analysers with processor con-
trolled operation and a digital signal display
working in real time and is resolved with up to
2000 points over the entire screen. The screen
will also display all selected frequency settings
and the marker results. The built in calibrator
allows a quick readout accuracy check, based
on a stable voltage and frequency reference
source.
The analysers are supplied with an RS-232 interface for PC communication and print-out via
PC. The software provides an easy to use communications link between the instrument and a
PC. Screen shots or trace data via RS-232 interface and Windows® are very easily
transferred. Capture, analyse and documentation on a PC therefor becomes an easy task.
Supplied with Software, documentation, remote control, operating manual and mains power
lead.

@ Continuous frequency range from 150kHz to 1050MHz

@ Amplitude range from -100dBm to +13dBm (7dBuV to 120dBuV) 80dB on-screen
@ Phase-locked Direct Digital Synthesis

@ Keypad entry for precise and repeatable frequency setting

@ TCXO High Stability Reference Oscillator

@ Resolution bandwidths of 9kHz, 120kHz, 1MHz

@ Fully Remote controlled via RS-232 Interface

@ EMC compilance measurement

HM5014: Additional Feature

@ Tracking generator that can be used to evaluate the frequency characteristics of 4-ter-
minal devices, such as filters

Frequency, Marker

Range 0.15 to 1050MHz
Resolution 1kHz (62 Digit max)
Center Range 0.15 to 1050MHz
Accuracy +5% of selected span

Marker Resolution
Accuracy (frequency)
Marker Resolution
Accuracy (level)
Marker Readout

1kHz, 6'% Digit, +1 kHz
3V Digit, 0.4dB

+(0.1% span + 20kHz)

Accuracy

Resolution Bandwidth 1MHz, 120kHz and 1000kHz

RBW (3dB)

Video Bandwidth 4 kHz

Sweep Time (span/dependent) 40ms, 320ms, 1s

Amplitude

Measument Range -100dBm to +13dBm

Display Range 8 division, 40dB/80dB
(5dBdiv/10dBdiv)

Scale Units dBm

Freq. Response +2dBm

Relative to 500MHz

Reference Level Variation -99.8dBm to +13dBm

Reference Level Resolution 0.4dBm

Reference Level Accuracy +2.5dBm

ATTN 10dB

Input Attenuator Range 0-40dB, 10dB steps

Accuracy (ref. level) +1dB

Max Safe Input Level +20dBm (0.1W)
Atten. setting 40dB +10dBm

Atten. setting 0dB +25V

DC

300,000 products, stocked and ready to despatch
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Displayed Average Noise Level

ATTN 0dB)
Intermodulation (3" order) >-75dBc
Harmonic Distortion

ATTN 0dB

-100dBm (9kHz RBW,

2" at input level -27dBm,

Freg. distance <3MHz

Resolution Bandwidth +1dB
Switching Uncertainty

Tracking Generator

(499-1590 only)

§ FARNELL 1Inone

Multi-Instrument
72-7290

W=368, H=165, D=318mm

The Tenma Universal Test system combines four of the most commonly
used pieces of test equipment (Frequency Counter, Function Generator,
Digital Multimeter (True RMS) and a Power Supply) into one economical
unit. Supplied with test leads for DMM, AC power cord and owner’s

Output Frequency Range 150kHz to 1050MHz

Output Power Level -50dBm to £1dBm

Output Flatness (at 500MHz) +dB

Spurious Outputs >20dBc

339903.277750
Description Order Code Price Each
UK Versions
HM5012-2 Spectrum Analyser 354-9975 4,264.20
HM5014-2 Spectrum Analyser
+ Digital Display 499-1590 6,493.72
EURO Versions
HM5012-2 Spectrum Analyser 881-351 4,955.14
HM5014-2 Spectrum Analyser
+ Digital Display 327-7458 6,351.07
Accessories
Nearfield Probe 463-2047 1,139.90
Transient Limiter 463-2059 341.78
Multi-Instruments

Multi-Instrument
MS-9150

W=368 H=165 D=318mm. Weight 17.7kg

This multi-instrument system combines four of the most commonly
used pieces of test equipment (Frequency Counter, Function Generator,
Digital Multimeter (True RMS) and a Power Supply) into one economical
unit. Supplied with test leads for DMM, AC power cord and owner’s
manual.

@ Power supply - high precision, low noise, triple output
@ Frequency counter - 1Hz to 2GHz over 2 channels

@ Function generator - multi-form wave, 2MHz

@ Digital Multimeter - 3999 max counts, dual display

@ Can be connected to PC (via RS232)

Frequency Counter

Test Equipment - Electrical/Electronic

Channel A Channel B
Measuring range 1Hz - 20MHz 20MHz - 2.7GHz
45 Input sensitivity 20mV RMS 40mV RMS 20MHz-1.3GHz
70mV RMS 1.3GHz-2.7GHz
Maximum input:3V 35mVp-p 3mVp-p
Input impedance vQ 50Q

Function Generator

Wave forms Sine, square, triangle, ramp, skewed sine, pulse, TTL level
Frequency 0.2Hz - 2MHz

Voltage level VCF 0-10vDC

Output impedance Selectable 502 or 6002

Output amplitude 2 - 20Vpp open load / 1 - 10Vpp (50<2 load)
-20dB

Attenuator
Digital Multimeter Range Best Accuracy
DC voltage 400mV, 4V, 40V, 400V, 1000V +(0.3%+1)
AC voltage 400mV, 4V, 40V, 400V, 750V +(0.8%+3)
DC current 400uA, 4mA, 40mA, 400mA, 20A +(0.8%+3)
AC current 400uA, 4mA, 40mA, 400mA, 20A +(1.5%+3)
Resistance 40092, 4KQ, 40KQ, 400K, 4MC2, 40MQ +(0.5%+1)
Capacitance 4nF, 40nF, 400nF, 4uF, 40uF, 400uF +(2%+3)
Power Supply Terminal 1 Terminal 2 Terminal 3
Output voltage 0-30V 5V 15V
Output current 0-2A 2A 1A
Ripple max mv 2mv 2mv
Load regulation 0.1%+5mV 0.1%+70mV 0.1%+35mV
Line regulation 0.1%+5mV 0.1%+30mV 0.1%+30mV
Max output current 2A/3A 2.2A 1.2A
414901.267734
Price Each
Description Order Code 1+ + +
Multi-Instrument 100-3043  973.24 -- --
Price Each
Standard Calibration Charge S oy
UKAS Calibration Charge N Foy

1822
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manual.
@ Power supply - triple output

@ Frequency counter - 1Hz to 2GHz
@ Function generator - 10Mhz

Frequency Counter
Channel A

Measuring range 1Hz - 20MHz

@ Digital Multimeter - true RMS 40 000
count
@ C(an be connected to PC (via RS232)

Channel B
20MHz - 2.7GHz

Input sensitivity A 20mV sinewave 40mV for 20MHz to 1.3GHz

70mV for 1.3MHz to 2.7GHz
Max Input Voltage 35mVp-p 3mVp-p
Input Impedance 1MQ 50Q
Function Generator
Waveforms Sine, square, triangle, TTL level,

ramp, plulse, skewed sine
Frequency 1Hz to 10MHz
VCF voltage level 0to 10V DC
Output Impedance 500 to 600<2 selectable
Output Amplitude 2Vpp to 20Vpp open load
1Vpp to 10Vpp (502 load)
Digital Multimeter
DC Voltage
Ranges 400mV, 4V, 40V, 400V to 1000V
Best Accuracy +(0.06%+3)
AC Voltage
Ranges 400mV, 4V, 40V, 400V, 750V
Best Accuracy +(0.8%+10)
DC Current
Ranges 400uA, 4mA, 40mA, 400mA, 20A
Best Accuracy +(0.3%+3)
AC Current
Ranges 400uA, 4mA, 40mA, 400mA, 20A
Best Accuracy +(1%+10)
Resistance
Ranges 400€2, 4KQ, 40K, 400K<2, 4MC2, 40MQ
Best Accuracy +(0.2%+5)
Diode Test current approx TmA
Logic Rdy, Hi, ---, Lo
Continuity <40Q buzzer 2kHz
Power Supply
Terminal 1 Terminal 2 Terminal 3
Output voltage 0-30V 5V fixed 15V fixed
Output current 0-3A 2A 1A
Ripple 1mV max 2mV max 2mV max
Load regulation 0.1%+5mV 0.1%+70mV 0.1%+35mV
Line regulation 0.1%+5mV 0.1%+30mV 0.1%+30mV
Max output current 3A 2.2A 1.2A
365061344608
Price Each
Miftrs. List No. Order Code 1+ +
72-7290 498-9764 1,577.04 ==

Modular System 8000 EETE=]

The HAMEG Modular System 8000 is a suite

of instruments that consists of the HM8001-2

mainframe and a group of modular inserts. The mainframe holds two modules at a time
and provides a source of regulated power and on/off control for the modules and acts as a
stackable rack/enclosure station for groups of two modules.

Significant space savings and a high degree of flexibility are achieved through the use of
the System 8000. An assortment of varied measurement instruments are available within
the series. An outstanding benefit is its ability to adapt to changing test station require-
ments through the use of plug-in instruments. Since the plug-ins do not contain any power
supplies, they are small, lightweight and convenient to store when not being used. For spe-
cial applications, blank modules are available for customer designed plug-ins.

A typical example of a compact arrangement

for the Modular System would utilise an

HM8001-2 mainframe with an HM8040-2 Triple Power Supply and an HM8030-5 Function
Generator stacked with an HM407 Digital Oscilloscope. The stacked combination would be
able to supply power to all circuits under test, generate an input stimulus waveform and the
circuit could be observed with the oscilloscope. All the test equipment would only take up

a small amount of lab bench space.

1,000s more products available at www.farnell-newarkinone.com.sg

339636

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Price Each
Mftrs. List No. Description Order Code 1+
HM8001 Mainframe Unit (power supply) for 2 modules ~ 824-872 463.54
HM8012.. Digital Multimeter, 4% digit 825-426 833.43
HM8014 Milli Ohm Meter, 200 mQ to 20 kQ 825-505 795.39
HMV8018...  LC Meter, 200QH to 200H, 200pF to 200uF 825-580 741.03
HM8021-4  Frequency Counter, DC-1.6GHz 825-529 819.25
HM8027 Distortion Meter, 20Hz to 20kHz 826-054 675.74
HM8030-5  Function Generator 0.05Hz to 5MHz 825-517 657.78
HM8035 Pulse Generator, 2Hz to 20MHz 435-9409 1,055.18
HM8032. Sine Wave Generator, 20Hz to 20MHz 825-440 675.74
HM8037 Sine Wave Generator, 5Hz to 50kHz 825-451 657.78
HM8040-3  Power Supply, 2x0 to 20V/0.5A, 5V/1A 825-463 547.68
HM800 Blank Module 825-578 71.55

Digital-Multimeter
HM8010

W=135 H=68 D=228mm. Weight = 0.5kg

@ 4% - digit display with 50,000 counts

@ Automatic and manual range selection

@ Max resolution 10 V, 0.01 dBm, 10 mA, 10 m<2, 0.1 °C/°F

@ Offset function/relative value measurement in basic measurement
functions

@ Basic accuracy 0.05%

@ Inputimpedance >1 G (0.5 V and 5 V DC range)

Mainframe HM8001-2 or HM8003 required for operation

DC Voltage
Range (Resolution) 500mV (10uV), 5V (100uV), 50V (1mV), 500V (10mV), 600V (100 mV)
Accuracy 5V, 500V, 600V: +0.002% of full scale;

500mV, 50V: £0.004% of full scale
DC Current
Range (Resolution) 500pA (10nA), 5mA (100nA), 50mA (1uA), 500mA (10uA),10A (1mA)
Accuracy +0.004% of full scale
AC Voltage
Range (Resolution) 500mV (10uV), 5V (100uV), 50V (1mV), 500V (10mV), 600V (100 mV)
Accuracy 0.07% of full scale

AC Current

Range (Resolution) 500pA (10nA), 5mA (100nA), 50mA (1uA), 500mA (10pA),10A (1 mA)
Accuracy +0.07% of full scale

AC and DC Measurements

as for AC + 25 Digits

Resistance
Range (Resolution) 500Q(10mg), 5kQ(100m<), 50kQ(1€),
500kQ(1022), SMQ(1002), 50MQ(1kQ)

Accuracy +0.004% of full scale

Temperature
Range (Resolution) -200°C to 500°C (0.1°C)

Accuracy +0.1°C to 200°C; +0.2°C to 500°C
412291
Price Each
Mftrs. List No. Order Code 1+
HM8010 909-2005 701.84

HAMELS]

The HM8012 is a highly integrated digital mul-
timeter with 42 measurement ranges. Auto
ranging provides optimum resolution for
AC+DC, dB and temperature measuring func-
tions. The 4% digit readout will display a
measured magnitude of up to 50,000 points.
The maximum resolution obtained, dependent
on measurement function is 10uV, 10nA,
W=135, H=68, D=228mm 10mQ or 0.1°C.

Input resistance exceeds 1G</90pF in the lowest VDC modes. True RMS measurements of
AC voltage/current are possible with a Crest factor of 7. Analysis of audio signals is easy
thanks to direct reading in dB. Resolution is 0.01dB. Offset compensation is employed to
eliminate the effects of any line resistance influencing resistor measurements. A software
controlled calibration routine allows a complete instrument adjustment without any manual
adjustments.

Programmable Multimeter
HM8012

Al instrument functions can be controlled via a RS-232 standard interface. Easy Software
makes PC based set up under Windows a simple task. All measurement functions can be
controlled on a virtual instrument shown on the PC monitor. A data logging capability including
a time based curve tracer runs under Excel.

Sales Tel: (65) 6788 0200
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@ 50000 counts, 4% Digits
@ 42 Measurement Ranges
@ Automatic and Manual Range Selection and 0,1°C

@ Between 3 to 6 Measurements/sec @ Input Resistance >1GQ (0.5V and 5V)
@ True RMS Measurement of AC and AC + @ Communication by RS-232 Link

@ Basic Accuracy 0.05%
@ Resolution 10uV,10nA, 10m, 0,01dBm

DC
DC Voltages
Ranges 500mV, 5V, 50V, 500V, 1000V
Resolution 10uV, 100uV, 1mv, 10mV, 100mV
Accuracy 5V - 1000V: +£(0.05%rdg+0.002%fs)
5V - 1000V: +(0.05%rdg-+0.002%fs)
200mV: +(0,05% v.M.+0,01 %V.E.)

Max Input Voltage 1000Vc for 50V, 1000V ranges
300Vrms for 500mV and 5V ranges
100M<//90pF for 50V, 1000V ranges
>1GCY//90pF for the 500mV, 5V ranges

max. 20pA (23°C)

Input Impedance

Input Current

DC Current

Ranges 500uA, 5SmA, 50mA, 500mA, 10A

Resolution 10nA, 100nA, 1uA, 10p, TmA

Accuracy 0.5-500mA: +(0.2%rdg+0.004%fs)
10A: +(0.3%rdg+0.004%fs)

AC Voltage

Range 500mV, 5V, 50V, 500V, 750V

Resolution 10uV, 100mV, 1mV, 10mV, 100mV

Accuracy 0.5-50V 10Hz-40Hz: £(0.4%rdg + 0.07%fs)
20Hz-20kHz: +(1%rdg + 0.07%fs)
40Hz-1kHz: £(0.4%rdg + 0.07%fs)
20Hz-1kHz: +(1%rdg + 0.07%fs)
1000Vc for 50V, 500v and 1000V ranges
300Vrms for 500mV and 5V ranges
1MQ // 90pF AC + DC: 10MQ

Accuracy 500V and 750V
Max. Input Voltage

Input Impedance

AC Current

Range 500uA, 5mA, 50mA, 500mA, 10A

Resolution 10nA, 100nA, 1uA, 10uA, TmA

Accuracy (40Hz-5kHz) 0.5-500mA: £(0.7%rdg + 0.07%fs)
10A: +£(1%rdg + 0.07%fs)

Resistance

Range 5009, 5kQ, 50k, 500k, 5SMQ, 50MQ

Resolution 10mQ, 100m<, 1€, 10Q, 100, 1kQ

Accuracy +(0.05%rdg + 0.004%fs+50m<) 500€2 to 500k

50MQ: +0.3%rdg + 0.004%fs)

Input Protection max 300Vrms

347932

Mftrs. List No.
HM8012..

Order Code
825-426

Price Each
833.43

HAMEL=S

LC Meter
HM8018

24 Measurement Ranges

Max. Resolution: 0.1pF / 0.1uH /
0.01W/0.01uS

3 Test Frequencies (160Hz,
1.6kHz, 16kHz)

4 Wire Measurement Technique
Basic Accuracy 0.5%

Internal Bias for Electrolytic Ca-
pacitors

Measures both Series and Paral-
lel Components

Measured values are displayed on a 32 digit LED with a basic accuracy of 0.5%. Mea-
surements are performed at a 2 per second rate. Through the 3 used oscillator frequencies,
which automatically switch upon range selection, the instrument always operates at the
optimum test frequency.

W=135, H=68, D=228mm Weight=650g

Measures L, C, series and parallel components of inductances and capacitances can be
determined with the HM8018, providing easy evaluation of the quality or dissipation factors of
the components under test.

A special measurement technique allows separation of real and imaginary components up to a
phase angle of 45° with an accuracy of <1%. The high degree of resolution, 10mW/ 0.01uS
ensures precise and reliable test results.

The accuracy and operability of the HM8018 make it ideal for use in virtually every area of
electronic technology, including quality control and laboratory applications. The low number
of operating controls ensures a maximum of measurement functions.

Ranges

Inductance

Series Resistance

Shunt Capacitance

Shunt Conductance

Max. Resolution

Measuring Frequencies(Sine wave signal)

200uH to 200H (7 decades)
20W to 200k< (5 decades)
200pF to 200uF (7 decades)
20uS to 200mS (5 decades)
0.1pF; 0.1uH; 0.01€; 0.01uS
approx. 160Hz, 1.6kHz, 16kHz

Measuring Voltage max. 1Vpp
Measuring Current max. 36mA (rms)
Power Dissipation during measurement max. 3.2mW

Accuracy +0.5% of value + (3 Digit+0.5pF/0.51H/10m</0.01uS)
Display
Display 314 digit LED-display

Measuring Rate

Principle of Measurement
General Information
Polarisation voltage for C measurement 2V

Operating Conditions +10°C to +40°C
Max. relative humidity 80%

2 measurements/second
2 or 4 Wire Measurement

300,000 products, stocked and ready to despatch
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HM8018...

Milliohm Meter
HM8014

Electrical/Electronic

339561

Order Code
825-580

Price Each
741.03

HANMELS

@ 200mW to 20kW Measurement
Range

@ 32 Digit LED Numeric Display

@ Measure Voltage 4mV

@ Measure Current 20mA max

@ Diode Test Function

@ Audible Fault Tone Indication

@ 4 Wire Kelvin Measurement

Designed to precisely measure low resistances through a measurement range of 200mQ to
20k<2, with 4-wire measurement capability. It is ideal for test of the DC resistance of coils,
location of shorts on circuit boards and for transformers. A diode test function permits
semiconductor tests with three different constant current values.

Measurements can be assisted by an audible signal that changes frequency according to the
measured resistance. Audible volume is adjustable and can be re directed to a headset.

Features low probe tip voltage (4mV), and low test current. This allows measurement of
assembled circuit boards, without the semiconductor junctions altering the test results. The
low test current (10uA to 20mA, maximum) permits damage free test of sensitive compo-

nents.

Milliohm Measurement

Range 200m< to 20k<2 (6 decades)

Principal of Measurement

4-wire Kelvin technique

Resolution 0.1mQ maximum
Accuracy Range 200mQ to 20€: 0.25% of value +2 digit
Range 2002 to 20k 0.25% of value +1 digit
Probe tip voltage and measuring current:
Range Voltage Current Meas. Voltage
(&) 200mQ 6mV 20mA 4mV
c 2Q 6mV 2mA 4mv
o 20Q 6mvV 0.2mA 4mV
= 200Q 300mV 1mA 200mV
O 2000Q 300mV 100mA 200mV
Lo} 20kQ 300mvV 1uA 200mV
L Diode testing
= Voltage range 1999mv
8 Accuracy 0.25% of value +1 digit
= Probe tip voltage and measuring current:
"5 Range Voltage Current Meas. Voltage
lo) 1999mv 3V 20mA 2V
i 1999mv 3V 2mA 2V
: 1999mv 3V 200uA 2V
— Display
C Display 32 digit LED-display
Q Measuring Rate 3 measurements/sec
E General
9— Audible Signal Frequency changes according to the measured resistance value.
=) Loudspeaker Built-in
O Volume Control Adjustable, Front Panel
L Power Output 250mW
4 Speaker Shut-off via Phone Jack
g Zero Calibration at Front Panel Access
— Operating Conditions +10°C to +40°C

Max. Relative Humidity 80%

Mftrs. List No.
HM8014

=S
(4]}

Universal Counter
HM8021-3

339560

Order Code
825-505

Price Each
795.39

@ Frequency Range: DC to 1.6GHz

@ Sensitivity: 20mVRMS

@ 7 Measuring Functions

@ 3 Selectable Gate Times; External
Gate (HO801)

@ 8 Digit LED Display

@ Crystal Time Base (TCX0)
5x10-7

@ Selectable Auto Trigger

W=135, H=68, D=228mm Weight = 6509

This microprocessor based instrument has built-in self test as well as two high sensitivity
inputs, with an extended frequency range to 1.6GHz for one of them. The reciprocal frequency
measurement technique provides high resolution of low frequency signals with 7 significant
digits for a 1s measurement duration. The HM8021-3 is equipped with an extremely stable
temperature compensated crystal oscillator (TCX0) with a stability of 0.5 ppm over the entire

operating temperature range.

Readings of frequency, period, time interval and totalized count, up to 99,999,999, combined
with the Display Hold function and a full range offset makes this instrument ideally suited for a
broad range of applications. The Auto Trigger function allows accurate measurements to be
made, even on noisy waveforms and those with extremely short duty cycles. The HM8021
provides variable trigger control, offers selectable 20dB attenuation and AC or DC coupling to
simplify measurements on complex signals.

1824
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1,000s more products available at www.farnell-newarkinone.com.sg
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Input A Characteristics
Frequency Range
Sensitivity(normal triggering)

0to 150MHz (DC coupled); 10Hz to 150MHz (AC coupled)
20mVrms (sine wave) DC to 80MHz, 80mV (pulse)
60mVrms (sine wave) 80MHz to 150MHz

50mVrms (sine wave) 20Hz to 80MHz, (auto trigger)

Min. Pulse Duration 5ns

Input Noise <100uV, typical

Coupling AC or DC (switch selectable)
Input Impedance 1MQII40pF

Attenuator x1, x20 (switch selectable)

Max. Input Voltage

Input C Characteristics
Frequency Range

250V (DC+ACpeak) from 0 to 440Hz down to 8Vrms at 1MHz

100MHz to 1.6GHz

Sensitivity 30mV to 1.3GHz (typically 20mV);
100mV to 1.6GHz (typically 80mV)

Input Impedance 509 nominal

Coupling AC

Max. Input Voltage 5V (DC+ACpeak)

Frequency A

LSD (2.5x10°"s x Freq.) / measuring time

Resolution +10r2LSD

Period A

Range 10000sec to 66.6ns

LSD (2.5x107s x period / measuring time)

Resolution +10r2LSD

Totalize A (manually / gated by external signal)

Range DC to 20MHz

Min. Pulse Duration 25ns

LSD +1 Count

Resolution LSD

Ext. Gate Error (in manual mode only) 100ns
Time Interval (averaged)

LSD 100ns to 10ps (averaged)

Resolution 1or2LSD

Gate Time

Range 100ms to 10s in 3 steps (cannot be shorter than 1 period)

External Gate Time min. 150us

Time base

Frequency 10MHz clock rate; 10MHz crystal (TCXO)

Accuracy +5x107 between 10°C and 40°C

Aging <2.5ppm / year

General Information

Display 8 digit 7 segment LED 7.65mm height; Sign and Exponent

Power Requirements 7W, nominal

Ambient Temperature +10°C to +40°C (operation)

Humidity 10%-90%, no condensation, 5%-95% RH

339562

Mftrs. List No. Order Code Price Each
HM8021-4 825-529 819.25

(HAMELS

Function Generator
HM8030-5

W=135, H=68, D=228mm Weight=800g

@ Frequency Range: 0.05Hz to 5MHz @ |Internal Sweep and External FM Modulation
@ Digital Frequency Readout (4 digit) Input

@ Waveforms: Sine, Square and Triangle @ Fast Square Wave Rise Time (typical 15ns)
@ DC Offset Adjustment, Trigger Output ~ @ Distortion Factor <0.5% (up to 100kHz)

The HM8030-5 Function Generator is a versatile signal source useful for many stimulus and
test applications. Key features are high signal purity and constant amplitude flatness
throughout the entire frequency range. This instrument is ideal for a broad range of test bench
use including precision audio measurements.

The generator produces 3 waveforms: sine, square and triangle. The square wave output has a
fast rise time <15ns, exceptional for function generators with 5SMHz. The output frequency can
be swept internally and externally. This is ideal for examining transmission curves of a circuit
under test using an oscilloscope as a measurement indicator. All outputs are electrically
protected against short circuits and accidentally applied voltages of up to +45V.

Frequencies are indicated on a 4 digit LED display, making accurate and precise frequency
setting possible with a maximum resolution 1mHz in the 5Hz range. The measurement time is
aconstant quarter second over the entire frequency range. The HM8030-5 Function Generator
offers precision and multifunctional qualities. This makes the instrument ideally suited for
laboratory and educational use.

Frequency Range

Total Range

Variable Frequency Adjustment
Frequency Stability

Waveform Characteristics
Sine Wave Distortion

0.05Hz to 5MHz (8 Decade Steps)
x0.09 to x1.1 (12:1)
<0.5%/h or 0.8%/day at constant ambient temperature

0.05 Hz to 100kHz: max. 0.5%, 0.1 MHz to 0.5MHz: max. 1.5%
0.5 MHz to 5SMHz: max. 3%

Square Wave Rise Time typ. 15ns

Overshoot <5% (when output is terminated with 50€)

Triangle Non linearity <1% (up to 100 kHz)

Display

Frequency 4 digit LED display; 8x5mm each

Accuracy upto 5 Hz; +(1% + 3 digit), 5Hz to 5MHz: +(5x10® + 1 digit)
LED Indicator for mHz, Hz and kHz

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Outputs
Signal Output (short circuit proof) Impedance: 50€; protected against +45Vdc max.

Output Voltage 10Vpp into 50W; 20Vpp open circuit

Attenuation max. 60dB

2 steps 20dB +0.2dB each

variable 0to 20dB

Amplitude Flatness (sine/triangle) 0.5Hz to 0.5MHz: max. 0.2dB, 0.5MHz to 5MHz: max. 0.5dB
DC-Offset variable (switchable)

Offset range max. +2.5V into 502; max. £5V open circuit

Trigger Output +5V / TTL compatible square wave synchronous to signal outputs

General Information
Operating Conditions
max. relative humidity

+10°C to +40°C

80% (no condensation)
339563

Mftrs. List No. Order Code Price Each
HAMEG HM 8030-6 825-517 657.78

Sine Wave Generators
HM8037

HM8032

Frequency Range: 20Hz to 20MHz
Distortion: <0.2% (20Hz to
500kHz)

Digital Frequency Display
Output Voltage: 1.5VRMS into
50Q

Output Attenuator: 60dB max
Amplitude Flatness: £0.2dB

2 Outputs (Impedance 5002 /
600Q)

HM8032

The design is based on a "Wien-Bridge" oscillator circuit. Features frequency range covering
six decades, amplitude flatness, and very low distortion. Ideally suited for wideband mea-
surements on linear amplifiers, filters, and systems up to approx. 20MHz. With its high quality
signal source, the HM8032 is equally suitable for many other applications, e.g. as a test
oscillator in audio and video distortion measurements.

The generator’s frequency can be exactly tuned with the use of the built in 4 digit frequency
counter. Accuracy of the displayed values is +1 digit over the entire frequency range.

Two outputs are provided, one with 6002 and the other with 50Q impedance. Both outputs
are short circuit proof. Attenuation of the output amplitude is adjustable up to 60dB max. with
one variable and 3 fixed, switchable attenuators (a variable -10dB, one -10dB and two -20dB).
The front panel is clearly labeled and allows personnel to rapidly learn to operate the generator
with a minimal amount of training.

HM8037
Frequency Range 5Hz to 50kHz (4 decades)
Variable control 10:1, ranges are overlapping
Display 3-digit LED display
Display accuracy +1 Digit
Distortion 5Hz to 20Hz: max. 0.03%

20Hz to 10kHz: max. 0.01%
1kHz: typ. 0.005%
10kHz to 20kHz: max. 0.03%
20kHz to 50kHz: max. 0.05%
1.5Vrms into 600€2
approx. 600Q
20Hz to 2MHz: max. +0.2dB
2MHz to 20MHz: max. +0.5dB

Output Voltage
Output Impedance
Amplitude Flatness

Attenuation 60dB max.;
2 Attenuators 20dB +0.2dB each
Variable control 0dB to to 20dB
Amplitude Stability 0.12%
Dimensions W 135, H 68, D 228mm
Weight 6509
339622
Miftrs. List No. Order Code Price Each
HM8037 825-451 657.78

Pulse Generator
HM8035

@ Frequency Range: 2Hz to 20MHz
@ Pulse Duration: 20ns to 200ms
@ Pulse Duty Factor: up to 99.9999
@ Risetime: <3ns.

@ 2 Separate Outputs (+/-)

@ Single Pulse Capability

@ Indicator WIDTH > PERIOD

The HM8035 Pulse Generator is designed for analogue and digital circuit stimulus in the
laboratory and the field. Features short rise time output, better than 3ns and typically 2ns and
the flexibility of pulse duration and duty cycle from square-wave through to narrow, sliver-type
pulses. Rise and fall time remain constant while the pulse width is modified. The instrument
also offers manual triggered pulse initiation, via push-button and a TTL-compatible trigger
output. A "WIDTH>PERIOD" indicator signals the operator that a non-realisable ratio of pulse
width to repetition rate has been entered.

The output signal is available with either positive or negative polarity at two individual outputs,
which are each independently adjustable from 0.8 to 5Vpp. Applications of the HM8035 are

the measurement of rise times and the analysis of the transient response of wide-band
amplifiers. A TTL-compatible signal is provided for the triggering of other instrumentation.

Sales Tel: (65) 6788 0200

B = Black/SING

Test Equipment - Electrical/Electronic

Frequency Range 20Hz to 20MHz (6 Decade Steps)

Variable Frequency Adjustment: 10:1 (Overlapping Ranges)

Frequency Drift

15 min 0.5% (20MHz range)

8 hrs 0.3% (20MHz range)

15 min 0.05% (2MHz + 200kHz range)
8 hrs 0.05% (2MHz + 200kHz range)
15 min 0.1% other ranges

8 hrs 0.1% other ranges

Display

Display 4 digit LED display

LED indicators for Hz/kHz/MHz

Accuracy +1 Digit

Distortion

20Hz to 500kHz max. 0.2%

500kHz to TMHz max. 1%

1MHz to 20MHz max. 2.5%

Outputs (short circuit proof)

Output Voltage 1.5V into 509, 3V o.c.

Output Impedance 6002 and 50Q

Amplitude Flatness 20Hz to 2MHz: max. +0.2dB, 2MHz to 20MHz: max. +£0.5dB
Attenuation 60dB max, 3 Attenuators: -10/-20/-20dB with +0.5dB
Variable Control 0dB to -10dB

Amplitude Stability
General Information
Operating Conditions
max. relative humidity

0.12% (4 hours)

+10°C to +40°C
80% (no condensation)
339623

Mftrs. List No. Order Code Price Each
HM8035 435-9409 1,055.18

HAMELI=S

Distortion Meter
HM8027

@ Frequency Range: 20Hz to
20kHz

@ Resolution: 0.01%, maximum

@ Display: 3 Digit LED

@ Automatic Frequency Fine-Tu-
ning (Capture 15%)

W=135, H=68, D=228mm Weight=650g

For measurement of harmonic distortion in the audio frequency range. Due to its low inherent
distortion of 0.005% (1kHz), it is ideally suited for tests and measurements of high grade audio
systems.

The digital display allows distortion readout with a maximum resolution of 0.01% and has the
option to visually check the residual distortion of the measured signal on an oscilloscope
connected to its socket output. This enables a qualitative evaluation of the reading for signals
with noise or crossover distortion beyond the indicated distortion value.

Test frequency adjustments are performed via a rotary dial and push-button frequency range
selectors. The automatic frequency fine tuning with a 15% capture range ensures fast and
easy operation of the HM8027.

Frequency Range: 20Hz to 20kHz

Range Steps: 3 Decade Steps

Variable Frequency Control: 10:1 (overlapping ranges)
Measurement Range: 0.01% to 50% divided in 2 ranges
Full Range: 10% and 100%

Resolution: 100% Range: 0.1%, 10% Range: 0.01%

Distortion Measurement Range

Accuracy 100% Range: +5%+1 digit for k<10%
10% Range: £5%1 digit for k <1%
Residual Distortion and Noise < 0.5 Digit

Fundamental Rejection 30dB greater than measured distortion factor
or >70dB in the 100% range

or >90dB in the 10% range

Input Voltage min. for 100% Calibration: 300mV
max. for 100% Calibration: 50V
Input Impedance 100kQ
Monitor Output Output Voltage: 1TmV/digit (short circuit proof)

Output Impedance: 10k
Attenuators -20dB (1 pushbutton switch)
-10dB (1 pushbutton switch)
-15dB (1 continuous variable attenuator)
1 switch selectable high-pass filter 1kHz, 12dB/Octave
Operating conditions: +10°C to +40°C
Max. Relative Humidity: 80%

General Information

339421

Mftrs. List No. Order Code Price Each
HM8027 826-054 675.74

1,000’s of products added every month,
check out the very latest products,
news and information at:
www.farnell-newarkinone.com.sg

300,000 products, stocked and ready to despatch
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1 Limited stock - RoHS replacement available

® Compliant
A Non-compliant

RoHS
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Test Equipment - Electrical/Electronic

3kW Power Meter
HM8015

W=135 H=68 D=228mm. Weight = 0.6kg

@ Power measurement (AG/DC) up to 3kW
@ Automatic range selection, easy operation
@ 6 measurement functions

@ Display of the power factor

@ Frequency range to 1 kHz

@ AC and DC power output measurement

Mainframe HM8001-2 or HM8003 required for operation

Voltage (True RMS AC + DC)

Range (Resolution) 50V (0.1V); 150V (1V); 300 V(1V)
Accuracy +(0.6% + 5 Digits) from DC to 1kHz
Input Impedance 1MQ 100pF

Crest Factor max. 3.5 at full scale

Current (True RMS AC + DC)

Range (Resolution)  0.16A (1mA); 1.6A (1mA); 10A (10mA)
Accuracy +(0.6% + 5 Digits) from DC to 1kHz
Input Impedance 1MQ 100pF

Crest Factor max. 4 at full scale

Input Protection 2x Fuse FF 15A, 6.3 x 32mm

Active Power Measurement
Range (Resolution)  8W (1mW), 24W (10mW), 48W (10mW), 80W (10mW)
240W (0.1W), 480W (0.1W), 500W (0.1W), 1500W (1W), 3000W (1W)
Accuracy +(0.7% + 5Digits) DC to 1kHz
Reactive Power Measurement
Range (Resolution)  8var (10mvar), 24var (100mvar), 48var (100mvar), 80var (100mvar),
240var (1var), 480var (1var), 500var (1var), 1500var (10var), 3000var (10var)
Accuracy +(2.5% + 10Digits + 0.02 x Q) 20Hz to 400Hz (Q = reactive power)
Apparent Power Measurement
Range (Resolution) ~ 8VA (1mVA), 24VA (10mVA), 48VA (10mVA), 80VA (10mVA), 240VA (100mVA),
480VA (100mVA), 500VA (100mVA), 1500VA (1VA), 3000VA (1VA)

Accuracy +(0.9% + 5Digits) 20Hz to 1kHz
Power Factor Measurement
Display 0.00to 1.00
Accuracy +(2% + 3 Digits) 50 to 60 Hz (current and voltage >1/10 of full scale
Miscellaneous
Display 8 digit, 7-Segment LED-Display
Power Consumption  approx. 10 Watt
412292
Price Each
Mitrs. List No. Order Code 1+
HM8015 909-2013 789.99
Triple Power Supply IIEIEE
HM8040

@ 3independent DC Supply Voltages
@ 2x0-20V, 0.5A; 1x5V, 1A
@ Floating Outputs

@ Digital Display for Voltage and Current
@ Adjustable Current Limiter
@ Parallel and Serial Operation

W=135, H=68, D=228mm Weight= 1kg

The HM8040 Triple Power Supply is a compact modular unit developed to supply power to
laboratory test systems. This power source is widely used in technical schools and education-
alinstitutions. The HM8040 is a conventionally designed, linear series regulator configuration
that assures low noise power output. Three floating output voltages supply @ maximum power
of 25 Watts.

Two continuously variable outputs of OV to 20V are combined with a 5.0V output that is
adjustable £0.5V. This is an excellent feature when working with digital logic circuitry, such as
TTL or ECL. Current limiting for both 20V ranges is continuously adjustable. The transition
from voltage control to current control is automatic and indicated by LEDs. Each 3 digit display
is switchable to display either voltage or current. All outputs can be switched ON / OFF
simultaneously via a push button switch, which permits voltage value set up while the output is
switched off. Series or parallel configuration is possible between all of the three floating
outputs.

Excellent line and load regulation is provided in addition to low residual ripple and noise. There
is suitable protective circuitry for all of the power outputs.

Voltages 2 x 0V to 20V

Range 0to 20V, continuously variable with coarse and fine voltage output controls
Resolution <0.1%

Internal Resistance <15mQ (typ. 7mQ)

Stability <2.5mV (I max.: 2 x 200mA) at line voltage variations of up to 10%

Settling Time <80us

Temperature Coefficient <0.1%/°C

1,000s more products available at www.farnell-newarkinone.com.sg
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Voltages 2 x OV to 20V
Ripple and Noise <imVrms
Output Current max. 0.5A
Current Limit 10mA to 500mA continuously adjustable
Resolution <1%
Voltage +5V
Range 5V, variable £0.5V
Internal Resistance <0.05Q
Stability <5mV at line voltage variations of up to 10%
Recovery Time <100us
Temperature Coefficient <0.1%/°C
Ripple and Noise <5mVrms
Output Current max. 1A
Display Two 3 digit 7 segment LED displays;
Indication for V and mA (selectable);
Current limit indicator
348654
Miftrs. List No. Order Code Price Each
HM8040-3 825-463 547.68

Mainframe and Power Supply
HM8003

W=200 H=75 D=280mm. Weight = 1.9kg

@ Basic unit for modules from the Modular System Series 8000
@ Power Supply for one Module

@ Space saving

@ DC voltages electronically regulated, floating and short-circuit

proof
Power Supply Module
1x8VAC max. 0.5A (5V output without load)
1x5vDC max. 0.45A (8V output without load)
2x20VDC max. 0.275A (5V - 20V programmable from each module - polarity selectable)
Output Power max. 12W, 2 channels
Miscellanous
Safety Class Class | EN61010-1
Power Supply 230V +10% 50/60Hz

Power Consumption  max. 40W (with overload protection)

412293

Price Each
Mftrs. List No. Order Code 1+
HM8003 909-2048 277.49
Blank Module ELENIEE=]
HM800
The HM800 blank module is avaible to
make building of custom designed in-
struments based on the HM8000 system
easy. It can take up to 4 separate PCBs in
different positions. The module is sup-
plied with a blank front panel and the
necessary connector to correctly adapt to
the power supply of the HM8001-2 main-
frame.
339422
Mftrs. List No. Order Code Price Each
HM800 825-578 71.55

(HAMELS]

Modular Test and Measurement System
HM8001

W=285, H=75, D=365mm Weight=4kg

The HM8001 mainframe and its internal power supplies are the basis for the HAMEG Modular
System 8000. It can accommodate any two System 8000 modules. All 8000 series module
types can be individually powered from the mainframe’s 8 independent, floating output
voltages. The maximum total power output for each mainframe is 36Watts. The mechanical
strength of the mainframe allows stacking of a maximum of 5 units, allowing for minimal lab
bench footprint space a maximum of measurement applications. Stacking is facilitated by
removable footrests on top of each unit that prevents sliding when stacked. The mainframe of
the Modular System 8000 can also bestacked with any other HAMEG instrument, such as
oscilloscopes and System 8100 series instruments.

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Module Supply Voltages
2x8VAC

2x5VDC

4x20VDC

Power Source Specifications
Total Power (2 modules)

DC Voltages

Isolation (Test Voltage to Ground)
General

Power ON/Off control

Power Input

Power Consumption

Overload Protection

Safety

Mftrs. List No.
HM8001

capable of sourcing 0.5A each
capable of sourcing 1A each
capable of sourcing 0.5A each

36W max

electronically regulated,
floating, short circuit proof
500V

Center of front panel

115/ 230VAC + 10% @ 50/ 60Hz
110W, maximum

Thermal

Class | (IEC 348) —

Order Code
824-872

Price Each
463.54

Function Generator

20MHz Function Generator

TG120

FREQUENCY
Frequency range:

The TG120 is a low-cost dial-set function
generator which uses a new highly integrat-
ed design to achieve an upper frequency of
20MHz.

@ Low cost 20MHz function generator
@ 0.2Hz to 20MHz frequency range

@ 10mV to 20V peak-to-peak from 50W
@ Separate TTL/CMOS output

@ DC offset control with zero detent

@ Variable symmetry control

@ External sweep input

0.2Hz to 20MHz in 8 overlapping decade ranges

with fine adjustment by a vernier

Vernier Range:
Vernier Accuracy:

SWEEP MODE (EXTERNAL)
Sweep Range:

Input Sensitivity

WAVEFORM PERFORMANCE
Sine Distortion

Amplitude Flatness:

Triangle Linearity:

Square Wave Rise/Fall <22ns

>10:1 on each range
Typically +5% of full range

Typically 20:1
Typically 0 to 2V for 10:1 sweep

Typically 2% on 200, 2k and 20k ranges
+0.2dB to 200kHz; +2dB to 20MHz
Typically 99% on kHz ranges

Symmetry Range: Typically variable from 1:6 to 6:1 up to 500kHz

OUTPUTS

50Q 26dB vernier control within each range

3ranges

0dB Range: 1V to 20V peak-to-peak (0.5V to 10V into 50€2)

-20dB Range: 100mV to 2V peak-to-peak (50mV to 1V into 50€2)

-40dB Range: 10mV to 0.2V peak-to-peak (5mV to 0.1V into 50€2)

DC Offset Range: +10V from 50Q

TTL/CMOS Output: Capable of driving 4 standard TTL loads

GENERAL

Power: 230V or 115V £14%, 30VA max. Installation Category Il

Safety and EMC: Complies with EN61010-1, EN55011 and EN50082-1

222581

Mftrs. Price Each
List No. Order Code 1+ + +
TG120 316-8487 616.90 == ==
Standard Calibration S a

Function Generator 0.1Hz to 500kHz

Frequency range

Frequency accuracy
Output impedance
Output amplitude
Output dc offset
Output waveform purity Sine
Triangle
Square

TTL

Output amplitude stability
Frequency stability
Frequency setability
External amplitude

@ Frequency
0.01Hz to
500MHz
@® +30Vout-
put
@ External AM/sweep facilities
@ Sine, square, triangle TTL outputs
@® +15V dc offset
@ Short circuit protection.

0.1Hz to 500kHz (0.02Hz to >700kHz in 7

switched decade ranges with fine frequency control)
3% of range (typically 1%)

6002 (+2%)

0 to 30V pk to pk min (low output-20dB)

-15 volts to +15V fully variable

Distortion <1.5% (typically 0.5%) up to 100kHz
typically 2% upto 500kHz

Linearity typically 1% up to 100kHz

Mark/Spare ratio 50% +1%. Rise and fall times 200ns
Slew rate 170V/us typ

Mark/Spare ratio 50% +2%. Rise and fall times 25ns
(120pF/225Ql0ad, max load 30 standard TTL inputs)
Typically 2% from 0.1Hz to 100kHz

Typically 1% over operating temperature range
Typically better than 0.1%

Test Equipment - Electrical/Electronic

(triangle/sine only)
External frequency
sweep facility

Linearity - typically 2% up to 95% modulation

Input impedance - 18k nom

Sensitivity 0 to 4V for full range sweep up to 120kHz. 0 to 1.7V
(typically) for full range sweep on 500kHz range
Sweep linearity - typically 8% for 1000:1 sweep or 2% for
10:1 sweep within range 0.1Hz to 100kHz
Maximum pk inout voltage +70
Operating temperature 0°C to 40°C
Case Lightweight ABS with tilt stand and rear panel storage
compartment
Mains input voltage 240V ac +10%
Mains input frequency 48 to 62Hz
Supplied accessories Instruction manual. Mains lead and spare fuse
T85/222594
Price Each
Description Order Code 1+ + +
Function generator 149-052 424.31 - - - -
Standard Calibration Charge S oy
UKAS Calibration Charge N =

3MHz Function Generator with LED Display

72-7710

@ Frequency Range: 0.3Hz to 3MHz

@ Waveforms: Sine, Triangle, Square,
Ramp, TTL and CMOS output

@ External Voltage Controlled Frequency
(VCF) function

@ Duty Cycle Control with signal inversion
capability

@ Variable DC offset control
@ Two-step (-20dBx2) and Variable Attenuator
@ Built-in 6 digit counter with INT/EXT function up to 150MHz / High resolution

Main Frequency Range 0.3Hz to 3MHz (7 ranges)
Amplitude >10V p-p (into 502 load)
Impedance 50Q £10%
Attenuator -20dB + 1dB x 2
DC Offset <-5V to >5V (into 50<2 load)
Duty Control 80% : 20% : 80% to TMHz Continue variable
Display 6 digit LED display
Range Accuracy +5% +1Hz (at 3 position)
Sine Wave Distortion <1%, 0.3Hz to 200kHz
Flatness <0.3dB, 0.3Hz to 300kHz; >95%, 100kHz to 3MHz
Triangle Wave Linear >98%, 0.3Hz to 100kHz; >95%, 100kHz to 3MHz
Square Wave Symmetry +2%, 0.3Hz to 100kHz
Rise or Fall Time <100nS at maximum output (into 502 load)
CMOS Output Level 4V p-p + 1V p-p to 14V p-p £0.5V p-p adjustable
Rise or Fall Time < 120nS
TTL Output Level >3V p-p
Fan Out 20 TTL Load
Rise or Fall Time < 25nS
VCF Input Voltage 0V to 10V £1V (100:1)

Input Impedance 10kQ +10%

Frequency Counter INT./EXT.
Range
Accuracy
Time Base
Resolution

Switch Selector

0.3Hz to 3MHz (5Hz to 150MHz Ext.)

Time base accuracy + 1 count

+20ppm (23°C + 5°C) after 30 minutes warm up
10nHz for 1Hz and 0.1Hz for 100MHz

Input Impedance 1M< // 150pF

Sensitivity
Power Source
Accessories
Dimensions
Weight

Mftrs. List No.
72-7710

Standard Calibration Charge

UKAS Calibration Charge

<35mV RMS (5Hz to 100Mz); < 45mV RMS (100MHz to 150MHz)
115/230V AC + 10%, 50/60Hz

Power Cord, Manula, Probes

25191 x291mm

2.1kg
339501.343952
Price Each
Order Code 1+ + +
[c4] 507-4502 614.22 -- --
Price Each
S a
N oy

TG210 Function Generator
2MHz External/Internal Sweep

A quality instrument which can generate a va-
riety of precision waveforms over a wide range
of frequencies and feature variable d.c. offset.
Variable symmetry and sweep input

@ 0.002Hz to 2MHz frequency range in 7
decades

@ 20V pk-pk output from 50 or 6002,
plus TTL/CMOS output

@ 1000:1 frequency change by vernier or external voltage to sweep input
@ Variable symmetry at constant frequency

@ Variable dc offset with zero detent

@ Sturdy ABS case with multiposition hand/stand

Waveforms
Vernier range
Vernier accuracy
Sweep input
Sine distortion

Sine,Square, Triangle

1000:1 on each range

Typically £5% of full scale

0to 3V for 1000:1 sweep Zin = 10Q
<0.5% on 200, 2K and 20K ranges
<1% on the 2, 20, 200K ranges

modulation facility Sensitivity 100% modulation from 6.0V pk to pk typical

Sales Tel: (65) 6788 0200

| C=CYAN M =Magenta B = Black/SING

Triangle linearity

>99% to 200kHz

300,000 products, stocked and ready to despatch
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Rise and fall times <100nS

Mark space ratio 1:1 +1% to 100kHz
Variable 1:9 to 9:1 on top decade range
+10V (0dB) or 1V (-20dB attenuator)
0to +5V for driving CMOS and TTL loads

Square wave

Symmetry control
D.C. offset

Augxillary output
220526.409429

Price Each
Mftrs. List No. Order Code 1+ + +
TG210 184-378 492.90 -- --
Price Each
Standard Calibration S oy
UKAS Calibration N [c4] =

3MHz Function Generator with 120MHz Counter
TG320

@ Function generator specifications as
TG315

@ 7V digit external frequency counter, 5Hz to
120MHz

@ Recoprocal counting method for high reso-
lution

@ 50mV sensitivity up to maximum frequency

H=88, W=260, D=235, Weight = 1.9kg

The TG320 has the same features and specifications as the TG315, but with the addition of a
wide range frequency counter for external signals.

The full width of the display is used to provide a 7% digit frequency readout, and a reciprocal
counting technique is employed to achieve high resolution at all frequencies.

EXTERNAL COUNTER

Frequency Range  5Hz to >20MHz (range 1) and <20MHz to >120MHz (range 2)

Input Sensitivity 50mV rms (sinewave)

Resolution 6 digits at 0.5s gate time, 7 digits at 5s gate time

Timebase Accuracy <+10ppm initial error (trimmable through front panel),

+5 ppm/year ageing rate; tempco typically less than 0.5pm/°C

In external counter mode, a supressed digit between the two displays

is enabled creating a single 8 digit display. Annunciators for Hz, kHz and MHz .

Counter Display

38172

Price Each
Mftrs. List No. Order Code 1+ + +
TG320 [c12] 471-8501 709.90 - - - -
Standard Calibration Charge s [c12] oy

3MHz Function Generator with Counter, Sweep and AM
TG330

@ Functon generator specifications as
TG315
@ Frequency counter specifications as
TG320
@ |Internal sweep generator with lin or log
sweep
@ Amplitude modulation, internal or ex-
ternal source
H=88, W=260, D=235mm, Weight = 1.9kg
The TG330 has the same features and specifications as the TG320, but with the addition of an
internal sweep generator and AM capability.

SWEEP

Internal Sweep Linear or logarithmic; Start and Stop frequencies displayed by button press
Sweep Out Control voltage available as an output

Sweep Width Up to 1000:1 within each range

Sweep Rate Adjustable from typically 20ms to 20s

External Sweep Linear control by external voltage

AMPLITUDE MODULATION

Modulation Depth Variable 0 to 100% typical

Modulation Frequency 400Hz internal. DC to 20kHz external
338173

Price Each
Mftrs. List No. Order Code 1+ + +
TG330 [c12] 471-8513 833.90 - - - -
Standard Calibration Charge s [c12] Foy

TG550 5MHz Function Generator with Sweep

External Counter and Dual Display

The TG550 can generate a variety of preci-
sion waveforms over a wide range of fre-
quencies from mHz to MHz. Dual digital
display shows frequency and level of fre-
quency stability

@ 0.005Hz to 5MHz frequency range @ High waveform quality at all frequencies
@ Simultaneous display of frequency and and levels

amplitude @ 20V pK-pK from 50Q or 6002, plus
@ Frequency locking for crystal controlled TTL/CMOS output

stability @ 1000:1 frequency change by vernier or
@ Precision internal linear or logarithmic sweep voltage

sweep @ Internal or external amplitude modulation
@ External frequency counter with a 7 digit up to 100%

resolution

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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Waveforms Sine, Square, Triangle
Frequency Range 0.005Hz to 5MHz
Vernier Range 1000:

Sine Distortion <0.5% on 500, 5K and 50K ranges; <1% on 5, 50 and 500K ranges
All harmonics >25dB below fundamental on 5M range

Better than 99% to 200kHz

Rise/Fall <45ns, 1:1 +1% to 100kHz

Variable 1:9 to 9:1

Triangle linearity
Square wave
Symmetry control

Sweep rate 20ms to 20s, linear or logarithmic
AM 0to 100%, 400Hz internal, DC to 100KHz external
DC offset +10V unterminated

Auxiliary output
Meter accuracy

0to 5V signal, frequency/symmetry/phase as main output
Frequency +1 digit 0.2Hz to 5MHz, 1% of range below 0.2Hz
Amplitude typically £5%. Offset typically +2%

<0.01% of displayed value. 0.5Hz to 5MHz

5Hz to 20MHz, sensitivity 50mV, accuracy 10ppm +1 digit

Frequency Locking
External Frequency

Resolution 6 digits in 0.5 seconds, 7 digits in 5 seconds

General

Input Voltage 230V or 115V nominal 50/60Hz by internal adjustment

Operating Temperature ~ +5°C to + 50°C, 20%-80% RH

Weight

Safety Complies with EN61010-1

ENC Complies with EN55081-1, EN50082-1

222555
Mftrs. Price Each
List No. Order Code 1+ + +
TG550 493-272  1,081.90 == ==
Price Each

Standard Calibration Charge Sc3] oy
UKAS Calibration Charge N[ Foy

20 MHz DDS Function Generator
TGA2000

Direct digital synthe-
sis (DDS) is a tech-
nique for generating
waveforms  digitally
using a phase accumulator, a look-up ta-
bleand a DAC. The accuracy and stability of
the resulting waveforms is related to that of
the crystal master clock. The DDS generator
offers not only exceptional accuracy and
stability but also high spectral purity, low
phase noise and excellent frequency agility.

@ 0.001Hz to 20MHz frequency range, 6 digits or 1mHz setting resolution.

@ 1ppm stability and better than 10 ppm absolute accuracy for one year.

@ Sine, square, triangle, positive pulse and negative pulse waveforms.

@ Low distortion, high spectral purity sine waves.

@ Internal sweep, linear or logarithmic, phase continuous, 0.1Hz to 20MHz in one range.
@ Modulations modes of gated, AM, FSK and tone switching; built-in trigger generator.
@ 5mV to 20V pk-pk output from 50 or 600<2; plus fixed level auxiliary output.

@ Storage for up to nine complete instrument set-ups in non-volatile memory.

@ Fully programmable via RS-232 or USB interfaces.

W=260 H=88 D=235mm. Weight = 2kg

Frequency All waveforms are derived from a crystal clock using DDS

Frequency Range 1mHz - 20MHz (except triangle)

Resolution 6 digits or ImHz

Accuracy +10ppm for 1 year, 18°C to 28°C

Temp Coefficient Typically <1ppm/°C outside 18°C to 28°C

Waveforms Range Resolution Output Level

Sinewave 1mHz - 20MHz 6 digits or TmHz 5mV - 20V pk-pk from 50Q
Squarewave 1mHz - 20MHz 6 digits or TmHz 5mV - 20V pk-pk from 50Q
Triangle 1mHz - 1MHz 6 digits or TmHz 5mV - 20V pk-pk from 50Q
Pulse 1mHz - 20MHz 6 digits or TmHz 5mV - 20V pk-pk from 50Q
Modulation Modes

Continuous Continuous cycles of the selected waveform are output at the selected frequency
Gated Non phase-coherent signal keying, output only ON when gate signal is HIGH
Carrier 0.1Hz to 20MHz (all waveforms)

Trigger Rep. Rate dc to 100kHz external, dc to 5kHz internal

Gate Source MAN TRIG key, internal gate generator, TRIG/GATE input, remote interface
Sweep Modes: Linear or logarithmic; single or continuous.

Carrier All waveforms

Sweep Width & Time  0.2Hz - 20MHz (50ms - 999s)

Trigger Source free run or MAN TRIG key, TRIG/GATE input, remote interface

Amplitude Modulation

Carrier 1mHz to 20MHz (all waveforms)

Modulation Source  VCA IN socket

Frequency Shift Keying

Phase-coherent switching between 2 frequencies at a rate defined by the switch source

Carrier 1Hz to 20MHz (all waveforms)

Switch Rep. Rate dc to 1MHz external, dc to 5kHz internal

Switch Signal Source  MAN TRIG key, internal gate generator, TRIG/GATE input, remote interface
Tone Tone is output only when the trigger signal is HIGH

Carrier All waveforms

Frequency List Up to 16 frequencies between 1Hz and 20MHz

Switching Source MAN TRIG key, internal trigger generator, TRIG/GATE input, remote interface
Internal Trigger/Gate

Period 0.2ms to 999s (resolution 0.2ms)

Waveform Squarewave (1:1 duty cycle)

Main Output

Output Impedance 502 or 6002 switchable
Amplitude 5mV to 20V pk-pk open circuit
Accuracy +3% +1mV

Flatness +0.2dB to 500kHz; +2dB to 20MHz
DC Offset +10V from 50€/600Q

Resolution
Auxilliary Output
Waveform Sync
Trigger Out
Sweep Sync

3 digits for both amplitude and offset

Multi-function output user definable to be any of the following:

outputs a 50% duty cycle squarewave at the main waveform frequency
outputs a replica of the current trigger signal

outputs a trigger signal or marker at the start of a sweep

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Inputs

Ext. Trigger / Gate  max. input £10V. Impedance: 10kQ

VCAIN dc to 100kHz, 2.5V. Impedance approx. 6kQ
Interfaces

RS232 variable baud to 19200, 9-pin D connector
USB Standard USB 1.1 connection

General

Display 20 x 4 alphanumeric LCD

Data Entry keyboard, number keys, rotary control
Memory

Power Requirements

Operating Conditions +5°C to 40°C, 20%-80% RH

Mitrs.

List No. Order Code 1+
TG2000 979-8960 1,624.24
Standard Calibration s [c1a]
UKAS Calibration N [

Sweep / Function Generator
FGE1202

up to 9 complete instrument setups can be stored in battery-backed memory
100V, 110-120V or 220-240V, 50/60Hz, 40VA max

417469
Price Each
3+ 10+
1,513.57 1,508.23
Price Each
ﬁ
ﬁ

The FGE1202 is a microprocessor controlled programmable function generator providing a

full featured, accurate generator in compact low cost

instrument. The design incorporates an

LED backlit 16 x 2 LCD giving clear easily read characters. The main output has wave - shapes
of sine, square, triangle and DC. The output frequency is continuously displayed along with the
current edit parameters. As standard an RS232 interface allows remote control via computer.

Output has offset, amplitude and symmetry control pl

us attenuation. An external input allows

for external sweep and modulation (AM and FM). Internal sweep is also provided with a sweep
rate of 20mS to 20 Seconds with sweep modes log and lin.

@ 0.5Hz to 20MHz frequency range

@ |Internal and External sweep

@ 16 x 2 backlit LCD

@® Am and FM modulation

@ Microprocessor controlled

@ Memory store of 30 set ups

@ Optional PC software for additional fea-
tures

@ Low cost providing the optimum per-

Frequency 0.2Hz to 20MHz, in 8 decade ranges
Offset +/- 10V from 50€2, offset plus
Amplitude 1V to 10V pk-pk (0.5V to 10V pk-pk)
Symmetry 15:85 to 85:15 up to TMHz

40:60 to 60:40 up to 20MHz
Mftrs.

Description List No.

20MHz Function Generator (UK) FGE1202.

PC Software FGE1202PC.

RS232 Interface Cable FGE1202CB

Standard Calibration
UKAS Calibration

TG1010A Function Generators
10MHz Programmable DDS

The

formance
@ DC Offset
@ 0 to 20 volats output
@ Frequency lock mode
@ Symmetry Control
@ Attenuator -20dB / -40dB
@ Ergonimic design
@ RS232 interface (software optional)
@ Digital control

339554

Price Each
Order Code
501-9552 811.29
501-9564 159.95
501-9576 40.69
Price Each
S [c13 oy
N [c33] =

TG1010 generates high quality sine,

square and pulse waveforms over the full
frequency range of 0.1MHz to 10MHz with 7

digit

resolution and accuracy better than

10ppm

@ Eight standard waveforms, plus multi-
ple “complex” waveforms, true arbi-
trary waveforms and noise

@ Powerful modulation modes including
Sweep, AM Gating, Trigger/Burst, FSK
and Hop

@ Variable symmetry, variable start/stop phase

@ 20V pK-pK output 50 or 600<2 (switchable)
@ Storage for five Arbitrary Waveforms (1024 x 10
@ RS-232 interface as standard

@ Housed in a half-rack 3U size metal case

@ Supplied with mains lead and manuals

Waveform Frequency Range
Sinewave 0.1MHz to 10MHz
Squarewave 0.1MHz to 10MHz
Triangular waveform 0.1MHz to 500kHz
Positive and negative ramp 0.1MHz to 50kHz

Positive and negative pulse 0.1MHz to 10MHz
Multi-level squarewave 0.1MHz to 30kHz

Sales Tel: (65) 6788 0200

| C=CYAN M =Magenta B = Black/SING

bits)

Output Level

6mV to 20V pK-pK open circuit
5mV to 20V pK-pK open circuit
6mV to 20V pK-pK open circuit
3mV to 10V pK-pK open circuit
2.5mV to 10V pK-pK open circuit
6mV to 20V pK-pK open circuit

Test Equipment - Electrical/Electronic
Output (BNC)
Output Impedance 50Q or 6002 switchable
Amplitude 5mV to 20V pK-pK (2.5MV to 10V pK-pK into 50/600€2)
Accuracy +3% +1mV at 1kHz into 50Q/600Q
DC offset +10V from 50€/600€2 signal peak limited to +10V from 50€2/600€2
Resolution 3 digits or TmV
General
Display 20 character x 4 row alphanumeric LCD
Data Entry Keyboard selection, numeric keys, rotary control
Power Supply 115Vac +14% or 230Vac +14% 50/60Hz
Weight 4.1kg
Operating Temperature ~ +5°C to + 40°C, 20%-80% RH
Safety Complies with EN61010-1
EMC Complies with EN55081-1, EN50082-1
222554
Miftrs. Price Each
List No. Order Code 1+ 5+ +
TG1010A 493-284 2,126.70 2,077.02 ==
Price Each
Standard Calibration S oy
UKAS Calibration N oy
40 MHz Function Generator
TGA12101
@ Universal signal source architecture
@ Up to 100MHz sampling frequency
@ Sinewaves to 40MHz, Squarewaves to
50MHz
@ 12 bit vertical resolution
@ Up to 10 digits frequency resolution
@ 656MB memory 500 waveforms and
500 set-up memory
@ Waveform linking, looping and se-

quencing
@ True variable clock architecture
@ USB, RS232 and GPIB interfaces

Range: 0.1mHz - 40MHz

Resolution: 0.1mHz or 10 digits
Range: 1mHz - 50MHz

Resolution: 1mHz (4 digits)

Range: 0.1mHz - 500kHz

Resolution: 0.1mHz or 10 digits
Range: 40ns to 100s

Resolution: 4 digit

Up to 500 user defined waveforms
Up to 1024 waveforms may be linked

H=130, W=212, D=335mm Weight = 4.1kg
Sin, Cos, Haversin, Havercos
Square
Triangle, Ramps and Sin(x)/x
Pulse and pulse train

Arbirary waveforms
Waveform sequencing

Noise 35 bit linear feedback

Output filter 40MHz Elliptic, 20MHz Bessel or none

Inputs Trig, Modulation, Sum, Hold, IN/Out, Arb Clock

Interface RS232, USB and GPIB

382010

Mftrs. Price Each
List No. Order Code 1+ 3+ +
TGA12101 847-3978 5,204.75 4,905.75 ==

Arbitrary Generators
TGA1240 Series

The TGA1240 series includes single chan-
nel, two channel and four channel gener-
ators. The single channel TGA1241 is
housed in a half rack width case. The two
channel TGA1242 and four channel
TGA1244 are housed in a wider case, as
illustrated. The following specifications
apply to each channel.

@ One, two or four independent waveform channels

40MHz clock speed and 12-bit vertical resolution

Sinewaves and squarewaves up to 16MHz

64K points horizontal resolution per channel

Interchannel triggering, summing and phase control

Complex waveform sequencing and looping capability

Storage for 100 waveforms and 9 set-ups

Sophisticated waveform creation/editing tools built-in

Windows based software supplied for waveform creation and editing
Multiple “standard” waveforms including sine, square, triangle, haversine,
ramp, pulse and sin(x)/x

Pulse train pattern generation for up to 10 pulses

Wide range sweep, AM, tone switching, signal summing

@ Tone switching facilitates precision DTMF generation

@ Built-in trigger generator, gated & triggered burst modes

@ Fully interfaceable via RSS-232 and GPIB (IEEE-488.2)

Standard Waveforms

Sinewave 0.0001Hz to 16MHz THD<0.1% to 100kHz

Squarewave 0.001Hz to 16MHz Rise/fall times <25ns

Triangle Wave 0.0001Hz to >100kHz  Linearity better than 0.1% to 30kHz
Positive/Negative ramp ~ 0.0001Hz to >100kHz  Linearity better than 0.1% to 30kHz
Sine (x)/x 0.0001Hz to >100kHz  Linearity better than 0.1% to 30kHz

Pulse and Pulse Train 0.01Hz to 10MHz Trains of up to 10 pulses can be defined with
independent width, delay and level.

Cosine, Haversine and Havercosine waveforms are also available

300,000 products, stocked and ready to despatch

1829
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Arbitrary Waveforms

Up to 100 user defined waveforms may be stored in RAM. Arbitrary waveforms can be defined by

front panel editing controls or by downloading of waveform data via digital interfaces.
Up to 4 waveforms may be linked. Each waveform can have a loop count of up to 32768.
A sequence of waveforms can be looped up to 1048575 times or run continuously.

Memory Size
Vertical Resolution
Sample Clock Range
Resolution/Accuracy
Output Filter

Basic arbitrary waveform creation and editing tools are built into the instrument. Arbitrary waveforms
can be built up using insertion of standard waveforms between points, point by point value setting,
and straight line drawing between points. Windows based arbitrary waveform editing software for

64k points

12 bits (4096 points maximum)

0.1Hz to 40MHz
4 digits/+1 digit

10MHz Elliptic, 10MHz Bezel, or None

Windows 98/95/3.1 is supplied. The graphical environment uses drawing tools, mathematical
expressions and insertion from waveform libraries to rapidly create or modify waveforms which
are then downloaded using RS-232 or GPIB interfaces.

Specifications

Main Output
Amplitude Range
Amplitude Accuracy
DC Offset
Resolution
Modulation

Sweep

Amplitude Modulation
Triggered Burst
Gated

Tone

Signal Summing
Inputs/Outputs

5mV to 20V pk-pk from 50W or 600W
+2% +1mV at 1kHz, terminated or unterminated

+10V

3 digits or TmV for Amplitude and Offset

30ms to 999s phase continuous, Lin or Log, Marker
0to 100%, External only, DC to 1MHz

1to 1048575 cycles, dc to 50kHz internal, dc to 1MHz external

DC to 50kHz internal, DC to 1MHz external

16 frequencies can be set up. Switching from external trigger
Signal can be summed with the output of an external generator

Trigger in, VCA in, Sum in, Hold, Ref Clock In/Out, Sync Out, Cursor/Marker Out

Inter-channel operation
Phase locking

Modulation
Summing

Triggering
Interfaces
RS-232
GPIB
Software

General
Display

Data Entry
Stored Settings
Power

Safety

EMC

Mftrs.
List No.
TGA1241
TGA1242
TGA1244

Standard Calibration
UKAS Calibration

Test Equipment - Electrical/Electronic

Two or more channels can be phase locked with independent phase
control to a resolution of 0.1 degrees
Channels can be used to modulate other channels AM or SCM or all
channels can be modulated from external input
Each channel can be analogue summed into the next channel. Any
channel(s) can be summed with the SUM input

Any channel can be triggered from the previous or next channel

Variable Baud rate, 9600 maximum

Conforming to IEEE-488.1 and IEEE-488.2

Alpha-numeric LCD, 4 rows of 20 characters
Via Spin-wheel or Keyboard
Up to 9 complete instrument set-ups can be stored

230V or 115V nominal 50/60Hz, internally adjustable
Complies with EN61010-1
Complies with EN50081-1, EN40082-1

Order Code
351-0876
351-0888
351-0890

S [c20
N 20

1.3GHz Frequency Counter

TF830

=S
(4]}

1+
3,394.50
6,184.50
9,284.50

Price Each
+

Price Each
ﬁ
ﬁ

Function Generator/Frequency Counters

Waveform Manager Plus software supplied on disk. Windows based program that provides full wave-
form creation, editing, management and transfer. Drawing tools, equation editor, waveform libraries.
Built-in uploader for Tektronix DSOs.

230694

The TF830 s a versatile bench/portable frequency meter incorporating period, pulse width and
totalise functions. It utilises the advanced ‘“reciprocal measurement” technique which
provides high resolution regardless of input frequency (at least 7 digits per 1 second of

measurement time).

@ 5Hz to 1300MHz frequency range
@ Frequency, period, pulse width, ratio

and totalise modes

@ UuP controlled reciprocal counting mea-

surement technique

Input characteristics
Frequency range
Impedance
Sensitivity

Overload protection
Low pass filter
Trigger level control

Frequency measurement
Rangef/resolution
Measurement times
Period measurement
Range/resolution
Measurement times
Count

1830 1,000s more products available at www.farnell-newarkinone.com.sg
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ciators

@ Very low power consumption

(A)

5Hz to 25MHz

MQ

Better than 15mV r.m
250V RMS at 50Hz
Switchable 50kHz
Continuously variable

.S.

(B)

20MHz to 1.3GHz

50Q

Better than 10mV r.m.s.
250V RMS at 50Hz

5Hz to 1300MHz/0.001mHz to 10kHz

0.1s, 1s or 10s

5Hz to 25MHz/10-7ns to 10us

0.1s, 1sor 10s

B = Black/SING

@ Low pass filter and trigger level control
@ Large 8 digit LCD display with annun-

@ Mains and battery operation built-in

§ FARNELL 1Inone

Period measurement

Count range >250,000,000 (228)

Frequency range 1Hz to >14MHz

Ratio A/B

Frequency range 5Hz to 25MHz 20MHz to 1300MHz

Pulse width

Range/resolution 1us to >25 seconds/100ns

Timebase

Source Internal 10MHz crystal or external

Temp. coefficient Typically <+ppm/°C 18°C to 28°C, +10ppm -20°C to +70°C

Ageing <+5ppm per year

Power requirements

AC line 220/ or 110/120V at 50/50Hz

Batteries 6 x C size cells, disposable or rechargeable (re-change within

instrument) 200 hours operation from alkaline cells
Safety and EMC: Complies with , EN5508-1 and EN55082-1
230686
Miftrs. Price Each
List No. Order Code 14 + +
TF830 351-0918  616.90 == ==
Price Each

Standard Calibration Charge scal oy
UKAS Calibration Charge NLEe] oy

1.3GHz Frequency Counter - Handheld
PFM1300

Hand held frequency meter offering ac-
curate measurement of frequency or pe-
riod for ranges from 5Hz to 1.3GHz. The

instrument uses a reciprocal counting
technique to provide high resolution at all
frequencies. Normally 7 significant digits
of reading are produced per second of measurement time.

There are two signal inputs. Input A is a high impedance input
(1MQ) for frequencies in the range 5Hz to 25MHz. Input B is a
nominal 50Q input for frequencies in the range 20MHz to
1.3GHz. The LCD has indicators showing measurement func-
tion, measurement time, overflow, low battery and the units of
the reading which may be Hz, KHz, MHz, ns, us, ms or s.

Supplied with operating instructions.
H=178,W=281,D =130

@ 8 digit 11.5mm LCD @ Selectable low pass filter for stable read-
@ Wide measurement range 5Hz to 1.3 ings at low frequencies
GHz @ Frequency and period measurement

@ Reciprocal counting for high resolution @ Hold function freezes reading
at all frequencies

Frequency measurement

Input A: Input B:
Frequency range  5Hz to 25MHz Frequency range 20MHz to 1.3GHz
Resolution 0.0001MHz to 10Hz Resolution 1Hz to 1KHz
Accuracy + (1 digit Accuracy + (1 digit + timebase
+ timebase accuracy) accuracy)
Period Measurement
Input A:
Frequency range 5Hz to 25MHz
Resolution 100ns to 1ps
Accuracy +(1 digit + timebase accuracy)
Inputs
Input A: Input B:
Input impedance  1M</25pF Input impedance 50€2 nominal
Frequency range  5Hz to 25MHz Frequency range 20MHz to 1.3GHz
Sensitivity Sinewave 15mV rms Sensitivity 10mV rms
10Hz to 20MHz 20MHz to 700MHz
Max. input voltage 30Vdc; 30V rms 50/60Hz 50mV rms
reducing to 1V rms above 700MHz to 1.3GHz
1MHz Max. input voltage 30Vdc; 30V rms 50/60Hz
Coupling ac 1v rms 20MHz to 1.3GHz
Coupling ac
Timebase
Crystal oscillator frequency 10MHz
Initial oscillator adjustment error +2ppm
Oscillator temperature coefficient Typically less than +0.3ppm/°C 18°C
Oscillator ageing rate +5ppm/year
Power Requirements
Internal
Battery type 9V PP3 alkaline
(not supplied)
Battery life Typically 12 hours
General
Operating temperature range +5°C to +40°C
Operating humidity range 20% RH to 80% RH
Storage temperature range -20°C to +60°C
Weight 190g
202391
Price Each
Miftrs. List No. Order Code i1+ + +
PFM1300 504-671 306.90 - = - -
Price Each
Standard Calibration Charge S a
UKAS Calibration Charge N oy

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Pulse Generator
TGP110

@ 0.1Hz to 10MHz frequency range

@ 50ns minimum pulse width

Fully variable pulse delay and double
pulse modes

Squarewave, double pulse and delayed
pulse modes

Free-run, gated and trigger modes
502 output, variable 0.1V to 10V, TTL
and sync. output

Overlap indicators to give warning of il-
legal setting conditions

Large diameter vernier controls for
ease of setting

Period, pulse width delay

H = 140, W = 220, D = 230 Weight = 1.6 Kg
Period, pulse width delay

Period 100ns to 10s (0.1Hz to Rise fall time 10ns into 509, Load 15ns
10MHz) max.

Pulse width 50ns to 5s Aberration <5% for output set at >20% of
max into 50Q

Delay 50ns to 5s Timing >20ns before TTL/50€2 output
transition

Input Gate/Trig Duration 30ns

Frequency range dc to 10MHz General

Signal range between 2V and 5V peak Power 230V ac or 115V ac +14%

(select by link)

Min. pulse width >30ns Operating Temperature  +5°C to 40°C, 20-80% RH

Input impedance typically 10KQ Safety EN61010-1
Outputs 50Q EMC EN55011, EN50082-1
Amplitude 2 switch settings 0.1V-1.0V,
1v-10v
222483
Mitrs. Price Each
List. No. Order Code 1+ + +
TGP110 892-786 670.25 - - - -
Price Each
Standard Calibration S =
UKAS Calibration N oy

Fully Synthesised 1GHz RF Generator
TGR1040

The TGR1040 is a low cost, synthesised RF
signal generator which offers exceptional fre-
quency accuracy and stability, wide dynamic
range, low phase noise and low leakage. These
are the essential features required for most RF
development, test and service work.

@ 10MHz to 1000MHz frequency range with 1kHz setability

+2ppm accuracy over 5°C to 40°C, <1ppm per year ageing

-127dBm to +7dBm amplitude range in 0.1dB steps

FM modulation, internal or external; deviation 0.5kHz to 100kHz

80 character back-lit LCD display; keyboard and rotary encoder control
Storage for 9 user set-ups; full remote control via RS-232

FREQUENCY
Frequency range:
Setting Resolution
Accuracy

Stability

Phase Noise
Residual FM (FM off)

OUTPUT LEVEL
Output Level Range
Setting Resolution
Accuracy
Harmonics
Non-Harmonic Spurii
Carrier Leakage
Output Connection
Output Switch

FM MODULATION
Peak Deviation
Setting Resolution
Modulation Freq.
Deviation Accuracy
External Modulation
Distortion
GENERAL

RS232

Display

Data Entry

Stored Settings
Power

Safety

EMC

Mftrs.
List No.

TGR1040

Sales Tel: (65) 6788 0200

C=CYAN M = Magenta

Outstanding price/performance ratio

10MHz to 1000MHz

1kHz at all frequencies

+2ppm for 5°C to 40°C

<1ppm/year ageing.

-110dBc/Hz at 25kHz offset @ 500Mz

Equivalent peak deviation in a 300Hz to 3.4kHz bandwidth:
10Hz at 100MHz carrier, 35Hz at 500MHz carrier

180Hz at 1000MHz carrier

-127dBm to +7dBm (0.1uV to 500mV into 50W).

0.1dB (0.01uV to 1mV)

Better than +2dBm, (levels <-70dBm at 0.5 - 1GHz, +3dBm)
Typically <-25dBc, maximum -20dBc, output level <0dBm
<-60dBc at >8kHz offset

<0.5uV into a 50W load by a 2 turn 25mm loop, output <-10dBm
509, Type N connector, 50V reverse protection

RF OUT on-off switch with status LED

0.5kHz to 100kHz

0.5kHz

Internal 1kHz; External 300Hz to 50kHz
<+10% of setting +0.5kHz, @ 1kHz mod.
+1dB, 30Hz to 50kHz relative to 1kHz
<2% THD at 1kHz modulation

Variable Baud rate, 19200 Baud max.

20 character x 4 row backlit LCD

Keyboard or rotary control

Up to 9 complete instrument set-ups

230V, 115V or 100V £14% 50/60Hz Installation Category Il
Complies with EN61010-1

Complies with EN55011 and EN50082-1
200434

Price Each
Order Code 1+ + +
316-8281 3,719.97 - - - -
B = Black/SING

Test Equipment - Electrical/Electronic

Audio/Video

Audio Generator
Minirator MR1

Offering the full audio frequencies from 20Hz to 20kHz in 3rd
octave steps, the MRI can generate sweep signals, sine wave,
square wave, white noise, pink noise and polarity via a balanced
or unbalanced connectors. Sweep speeds from 0.05 to 5
seconds per step. Ideal for checking most pro audio equipment,
including PA systems and studio equipment.

@ Low distortion sine waves

@ Sqguare waves

@ Frequency sweep, 7 selectable speeds

@ Wide level range: -76dBu to 6dBu

@ White and pink noise

@ Polarity test signal

@ Retractable balanced XLR output and unbalanced phono

output
Output levels -76 dBu to 6dBu in 2dB steps Output impedance 200R
-78 dBv to 4dBv in 2dB steps
0.13mVto 1.6V in 41 steps
385796
Mftrs. Price Each
Description List No. Order Code 1+ 3+
Audio Generator MR1 453-535 467.28 - -
Carry Case MR1 POUCH 850-8577 66.99 65.09
Audio Analyser
ML1 Minilyzer

Large 100x64 pixel graphic

LCD screen with backlight

Autoranging

Absol

Frequency measurement with 5Hz to 25kHz fre-
quency range

dBu, dBV, VRMS, V peak level measurements in
Absolute or Relative modes

+0.5% accuracy

THD + N measurements in dB and %

Polarity test

Common mode measurements (signal balance)
Frequency sweep capability with external signals
Selectable HP and A/C weighting

Auto scaling and nulling

Balanced XLR and unbalanced RCA Phono in-
puts

+20dBu to -90dBu input range

Headphone output

A professional, hand-held audio analyser that provides a comprehensive set of analysis
functions. Supplied with batteries.

ML1 MiniLink PC Interface & Software

A presentation, documentation and data aquisition software and comms package for PCs.
Also enables the updating of the instruments firmware.

MiniSPL Microphone

A perfect accessory for acoustic measurements. When combined with the ML1, the unit
becomes a comprehensive sound level meter

AL1 Acoustilyser Upgrade Kit

Using the MiniLINK Software (available seperately), the ML1 may be upgraded to the AL1. The
kit complements and extends the ML1 with a new and comprehensive set of accoustical
functions; Sound level meter , Real time analyser, Zoom FFT, RT60 Reverberation time, Delay
time, Level RMS, Distortion and Speech Intelligibility.

300,000 products, stocked and ready to despatch

1831
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1 Limited stock - RoHS replacement available
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381110.267422

Mftrs. Price Each
Description List No. Order Code 1+ 3+
Audio Analyser ML1 351-0748 1,210.44 --
Interface and Software MINILINK ~ 553-9511 702.20 - -
Microphone MINISPL  416-9037@ 760.18 --
AL1 Upgrade Kit AL1/ML1  850-8542 718.18 699.24
Attenuator -20dB ML1 -20DB ATT 850-8550 91.37 ==
Carry Pouch + Belt Loop DL1/ML1 POUCH 850-8569 66.99 65.09
Digital Audio Analyser
DL1

H=163, W=86, D=42mm
Weight = 300g

The digital audio meter Digilyzer
DL1 provides a comprehensive set
of analysis functions for digital, au-
dio and video related audio signals.
It handles virtually all digital audio formats including
ADAT and sampling frequencies up to 96 kHz. The simple
and intuitive operation allows the user to monitor, ana-

lyse and troubleshoot any digital signals.
Debugging of digital audio signals becames easy with the assistance of the Digilyzer; features

interface called MiniLINK.

@ AES3, S/PDIF, TOS-Link
@ ADAT Interface

@ Digital Audio Analysis

Frame

Measurements:
Signal

Carrier

Frame

Test Equipment - Electrical/Electronic

Event Logger:
Recording Resolution
Recording Duration
Display /t
Recording Intervals
Errors in one recording interval
Input Connectors

=S
(4]}

Monitor
Display
Power Supply

Description

Audio Analyser
Interface and Software
Carry Pouch + Belt Loop

1832

| c=cvan M= Magenta

@ Sampling Frequency 32-96 kHz

MR1 POUCH

like the integrity check, the integrated speaker with audio lens function, the logging functions,
the over all view of all important parameters and many more functions to allow you to
understand whats going on and finding faults easier than ever there is also an optional USB

@ Carrier Status Analysis

@ Carrier Signal Measurement
@ Dual Domain Monitor Speaker
@ Comprehensive Event Logger

MiniLINK PC Interface and Software
MiniLINK, the USB interface for the DL1 allows documentation and data acquisition of all DL1
functions in conjunction with the easy to use MiniLINK PC application. MiniLINK supports
online data logging up to several days.

Consumer / Professional, up to 24 bit
Sampling Frequency = 32 - 96 kHz

Level-FS, Level-RMS, Signal Frequency,
THD+N (down to -100dB or 0.001%), Scope,
Frequency Sweep, VU+PPM,

Event Logger, Overload Detection

Sampling Frequency ( accuracy +2.5 ppm),
Carrier Level, Error Indicator Box

Channel Status according to AES 3

(edition 1999) and IEC 60958-3,

Bit Statistics, Consistency Check

selectable 17,107, 1", 10°, 1h

8, 83, 8h, 83h, 20days

17,107, 1°,10°, 1h, 10h, 24h, all

max. 500

10 - 36 000

AES3 (110 Ohm) XLR, S/PDIF (RCA),
TOS-Link, ADAT,

AES3id (75 Ohm) using optional adapter,
phantom power resistant

Built-in speaker, headphone connector
Backlit graphic LCD

3x AA batteries (alkaline),

typical lifetime 8 hours

External DC power, 7.5 VDC, 500 mA,
381103.345288

Mitrs. Order Price Each

List No. Code 1+ 3+
DLA1 838-8687 2,954.34  2,921.08
MINILINK 553-9511 702.20 ==

850-8577 66.99 65.09

1,000s more products available at www.farnell-newarkinone.com.sg

B = Black/SING
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Digital Audio Signal Analyser
DSA1

The DSA-1 is an invaluable trouble-shooting tool for
digital audio equipment and installations. Designed as a
hand-held, portable unit the DSA-1 is an ideal in-
strument for electrical, timing and data analysis of
digital audio signals.

@ XLR, coaxial (BNC or RCA) and optical test inputs

@ XLR and Coaxial (BNC or RCA) test ourputs for
loop-through testing

@ De-jittering function

@ XLR and coaxial reference inputs for connection
to AES11 or Wordclock sync

@ Channel status editing

@ Signal generation

@ Carrier format conversion

Front-panel LEDs indicate:

@ Carrier failure

Biphase or parity violation

"Near Fail’ - eye-width less than 50%

Block error - block length NOT 192 samples (phase error if DSA-1 output is in function

generator mode)

"Analogue’ - sub-20kHz signal detected

[0 Base sample rate - 32kHz, 44.056kHz, 44.1kHz, 48kHz or 'other’

Sample rate accuracy - =2ppm, +10ppm, +50ppm, £200ppm

Detected audio word-length 16, 20 or 24 bits

Validity flag

User-bit activity

Basic Channel Status: Professional / consumer, Emphasis, SCMS / copy status

@ Channel mode: stereo / 2-channel / mono

@ CRC error

@ A<>B (A and B Channel Status different)

Generator functions include:

@ Sine, Square, Triangle, Ramp

@ PRS: a pseudo-random sequence (white noise), also used for integrity testing

@ Pulse: one or more samples of programmable amplitude, with polarity control, separat-
ed by zeros - useful for testing digital metering systems

@ Jtest: a test signal for investigating cable-related itter problems

The four built-in Test Sequences are:

@ Global, Professional (AES3), Consumer (IEC958), Strict Professional

339555

Mftrs. Price Each
Description List No. Order Code 1+
Audio Signal Analyser DSA-1 501-9590 8,472.57
Power Supply DSA-PSU 501-9606 408.05
Carry Case DSA-CASE 501-9618 816.13

Speaker Impedance Meter
72-6947

Avoid amplifier damage by verifying ac-

tual speaker system impedance prior to

operation. Unlike conventional V//Q me-

ters, which measure DC resistance, this

unit utilises an internal 1KHz oscillator to measure true
impedance. Accurately measure speaker lines that utilise
impedance matching volume controls, switchers, transfor-
mers and passive crossovers. Because this unit accurately
measures up to 2KQ, it may also be utilised with 25V, 50V,
70V, and 100V speaker line transformers in commercial
installations (information included in the manual).

Large digital display for easy viewing

Measuring range: 0 to 2000Q

Rugged, double insulated case is CATIII rated for use
up to 100V

Supplied with test leads, carry case and owners
manual

Power: 6x AA batteries (not supplied)

Dimensions (HxWxD): 203 x 89 x 57mm

381129.345264

Price Each
Order Code 1+ +

838-8725 309.23 ==

Mftrs. List No.
72-6947

Professional PAL Audio/Video Pattern Generator 0ZAN

Teletest-Pro

@ 3§ test pattern col-
our bars:grey
scale, cross-
hatch, red purity, white purity, black
burst, dots, multi-burst, colour bars
@ Composite video output and S-Video
output
@ 1kHz and 10kHz audio sine wave output
@ Stereo balanced audio line output
@ Handheld and battery powered

Requires 9V PP3 Battery (not supplied), See Order Code 279-298
Prices are in Singapore Dollars and exclusive of GST.

Due to the volatile nature of certain products,
prices are subject to change without notice.
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8 Test Patterns 75% EBU
Video output Composite video 75 IV P-P, BNC socket

S-Video 75 IV P-P(Y) 0.3V P-P(C) 4-pin DIN socket
Audio test signals 1kHz and 10kHz pure sine wave

Audio output
2 x XLR (Cannon) sockets

Stereo balanced line audio, 600<2 0dBu (0.775Vrms)

Weight 2659
Power 9VPP3 battery
222477
Price Each
Order Code 1+ 5+ 10+
Teletest Pro 908-174 715.96 -- --
Adaptor 9V 908-307 56.61 55.74 49.74
Carry case 908-162 56.61 == - -
PAL TV/Video pattern generator 0ZAN
Teletest-2
@ Battery powered unit designed for
comprehensive testing and full
sevice of domestic AV equipment
@ Generates essential video patterns and audio test signals
@ 6 test patterns:grey scale, crosshatch, red purity, white
purity, black burst
@ Tuneable UHF frequencies
@ Composite video output
@ S-Video output
@ 1kHz audio sine wave
@ Audio line output
6 test pattern ~ 75% EBU colour bars
Video output Composite video 75 IV P-P phono socket
S-video, 75Q IV P-P (Y) 0.3 P-P (C) 4-pin DIN
UHF tuneable channels 32-42, 75Q co-axial socket
Audio test signal 1kHz pure sine wave
Audio outputs  Line audio, 1kHz<2 IV P-P phono socket
UHF Pal1 6mHz subcarrier
Weight 2659
Power 9V PP3
Requires 9V PP3 Battery (not supplied), See Order Code 279-298 w27
Price Each
Order Code 1+ 9+ 10+
Teletest 2 908-150 520.66 -- --
Adaptor 9V 908-307 56.61 55.74 49.74
Carry case 908-162 56.61 - = - -
PC Monitor Test Pattern Generator 0ZAN

Teletest PC

Syncs
Sync output Horizontal sync 10kQ TTL
Vertical sync 10kQ TTL
Sync. invert switchInverts the sync.

VGA: 640x480 lines 31.5kHz, 60Hz
S-VGA: 800x600 lines, 32.5kHz, 56HzVideo output

@ Designed for
comprehensive
testing of com-
puter monitors and multi-sync present-
ation video projectors

@ 8 test patterns, grey scale, crosshatch,
dots, frequency burst, red purity, white
purity, sync.

@® VGA sync

@ S-VGAsync

@ RGB video output

@ Handheld battery powered

Test patterns 100% colour bars

Red, green, blue, 75Q IVP-P
Monitor connectorHigh density 15-way D-socket
Weight 2659

Dimensions 150x90x40

Requires 9V PP3 Battery (not supplied), See Order Code 279-298

222476

Price Each
Order Code 1+ 5+ 10+
Teletest PC 908-319 520.66 - - - -
Adaptor 9V 908-307 56.61 55.74 49.74
Carry case 908-162 56.61 -- --
Logic Testers

50MHz Logic Probe and Pulser

@ Tests TTL and CMOS
@ Displays DC to 50MHz

Operating voltage 4VDC to 18VDC
Max. input signal frequency ~ 50MHz
120KQ

Input impedance
TTL

Sales Tel: (65) 6788 0200

C=CYAN M = Magenta

Logic "1" 3.0V +0.25V
Logic "0" 0.75V +0.25V

A hand-held logic probe and pulser
designed to aid and simplify trouble-
shooting on digital circuits.

L=210, Dia=28

@ Detects 10ns pulse width

CMOS Logic "1" 60% VCC 5%
Logic "0" 15% VCC 5%
Pulse rate  5pps or 400pps(switchable)

Pulse width 10ns

231042

Test Equipment - Electrical/Electronic
Mftrs. Price Each
List No. Order Code 1+ + +
72-500 356-2505 76.50 - = - -

Test Probes, Test Leads & Accessories
SureGrip@ Test Lead Sets

High quality test lead sets with a range of
components designed to improve stead-
iness in slippery hands. Include rubber,
over-moulded surfaces and finger hugging
curves to give the user a comfortable, re-
liable grip allowing them to focus on accu-
rate measurements.

1.5m silicone, isolated test leads for maximum flexibility and resistance to

high and low temperatures

Reinforced strain reliefs ensure proper contact and increase lifetime

Fully insulated probes

IEC1010 CAT IV 600V, CAT Ill 1000V safety rating for use with the highest rated equip-

ment

UL listed

SureGrip® Industrial Test Lead Set:Includes:

@ TP222 Straight to 90° 4mm Test Lead

@ A(C220 Alligator type probe set

@ TP220 Industrial test probes

SureGrip® Electrical Test Lead Set:Includes:

@ TP222 Straight to 90° 4mm Test Lead

@ A(C220 Alligator type probe set

@ TP1 Slim-Reach@test probes

TL238 SureGrip High Energy Test Lead Kit:

Designed for use in high energy environments. Allows the user to extend reach to 30cm

away from the measurement. This helps to further reduce the risk for an arc flash explo-

sion. Kit includes:

@ TP238 SureGrip slim reach test probes set with 2mm exposed metal reduces risk of

short circuits. Probe has removeable finger guard for measuring in tight spaces
@ TP280 SureGrip Test Probe extender keep hands away from live circuits
@ TL224 SureGrip Silicone Test Lead Set

248494

Mftrs. Price Each
Description ListNo.  Order Code 1+
Industrial Test Lead Set TL220 431-4189 oy
Electrical Test Lead Set TL223  431-4219 oy
High Energy Test Lead Set TL238  800-2231 a

SureGrip® Test Leads and Accessories

300,000 products, stocked and ready to despatch

B = Black/SING
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1 Limited stock - RoHS replacement available
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Arange of high quality test leads, clips and probes that are designed to improve steadiness in
slippery hands. The accessories include rubber, over-moulded surfaces and finger hugging
curves to give the user a comfortable, reliable grip allowing them to focus on accurate
measurements.
@ Silicone, isolated test leads for maximum flexibility and resistance to high and low
temperatures

@ Reinforced strain reliefs ensure proper contact and increase lifetime
@ |EC1010CATIV600V, CATIII 1000V safety rating for use with the highest rated equipment
@ UL listed
SureGrip@Silicon Test Lead Sets:Sets of 1.5m, red + black test leads with shoruded 4mm
type plugs.Available in either 90° to 90° or straight to 90° plugs. Suitable for use with the
SureGrip@ range of test probes and clips.
SureGrip@Alligator Clip Set:A pair (red + black) of insulated, trigger action alligator type clip
probes with blunt heads for gripping objects up to 9.5mm OD.
SureGrip@Hook Clip Set:A pair (red + black) of insulated, trigger action hook type clip
probes. The profiles narrow to 5.6mm at the tip, with the hook openeing 6.4mm at the front,
2mm at the base.
SureGrip@ Pincer Clip Set:A pair (red + black) of insulated, pincer type clip probes
consisting of a 114mm flexible shaft and trigger action, pincers that open to 5mm.
SureGrip@ Alligator Clip Set:A pair (red + black) of insulated, alligator type clips with
multi-purpose tooth patterns to grip anything from fine wire gauges to a 20mm bolt.
SureGrip@ Industrial Probe SetA pair (red + black) of insulated, industrial 2mm probes with
sharp, 12mm stainless steel tips to provide a reliable contact. A flexible finger barrierimproves
grip.
SureGrip@Extension Lead SetA pair (red + black) of insulated extension leads plus a 4mm
socket to socket adaptor for extending SureGrip@® test leads.

248462

Description Mftrs. Price Per Pack
Test Leads (Pair) List No. Order Code 1+
90° to 90° TL222 431-4062 a
Straight to 90° TL224 431-4074 oy
Extension Lead Kit TL221 431-4037 oy
Probes and Clips (Pair)

Alligator Probes AC220 431-4098 oy
Hook Probes AC280 431-4130 oy
Pincer Probes AC283 431-4141 =a
Alligator Clips AC285 431-4165 a
Industrial Probes TP220 431-4177 a

Test Equipment - Electrical/Electronic

TL8BOA/TL81A Electronic Test Lead Sets

=S
(4]}

Highly flexible, silicone test lead sets that are shrouded to IEC1010 CATII, 300V

rating. The lead kits are supplied with a pair of red and black, 10A rated leads t

and a selected range of common clips and probes. Supplied in a handy zipped, | prest

soft vinyl cases. UL listed. PRICING

Basic Test Lead Set:

Contents:

@ Pair of 1m silicone test leads with a right angle, shrouded 4mm plug at one end and a
stainless steel probe on the other

@ Pair of insulated alligator type clips

@ Pair of insulated probe tips

Deluxe Test Lead Set:

Additional components:

@ Pair of 1m silicone test leads with straight to right angle shrouded 4mm plugs

@ Pair of plug-in test probes

@ Pair of hook and pinch style probe clips

@ Pair of IC probe tip adaptors

Prices where indicated by a ¥4 are subject to change. Please call your local sales office or visit
www.farnellinone.com for the latest prices.

1834
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1,000s more products available at www.farnell-newarkinone.com.sg
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248755

Mftrs. Price Each
Description List No.  Order Code 1+ 2+ 5+
Basic Test Lead Set TL80 493-314 a a a
Deluxe Test Lead Set ~ TL81A  431-3902 a a a
High Voltage Probe
To BS EN61010 40kV

@ Suitable for measuring EHT
rails

@ Maximum input voltage 40kVdc
or pk ac at 1000:1 division ra-
tio

@ Suitable for most multimeters
(input resistance 10M)

@ Moulded hard guard

@ Hook style tip for hand free op-
eration

@ Supplied with 2m connection
lead, terminated in 4mm plugs

Overall length=280
Handle length=95

BS EN61010 to 40kV dc or peak to ac to earth
Secondary voltage is derived from an over voltage category Il primary supply

Input resistance  MQ Working voltage 40kvdc or pk ac, up to 300Hz
28kV RMS
1000:1+1% into 10MQ2  Operating temperature  0°C to +50°C
1000:1+6% into 1MQ
Accuracy DC volt  +2% (1kV to 20kV)
+3% (20KV to 40kV)

Division ratio

222348

Mftrs. Price Each
List No. Order Code 1+ 5+ 10+ 25+
TT-HVP 40 329-1285 168.92 162.53 158.41 154.44

SOIC, PLCC and PQFP Test Leads

0.64skt-0.64
skt
SOIC/PLCC
Lead
length=250

0.64 skt-714.0
plug
SOIC/PLCC
Lead
length=1000

211468

Price Each
Description Order Code 1+ 5+ 10+

0.64mm Socket - 0.64mm Socket Black 518-025@ 7.98 6.18 5.34
0.64mm Socket - 0.64mm Socket Red 101-1430®@  6.71 5.92 5.37
0.64mm Socket - 4mm Stackable Red  518-049 13.57 10.45 8.97
0.64mm Socket - 4mm Stackable Red 121-2467@ 13.44 10.35 8.88
0.64mm Socket - 4mm Stackable Black 518-050 13.44 10.35 8.88
0.64mm Socket - 4mm Stackable Black 121-2468® 13.44 10.35 8.88

SMD Tweezer Set

@ |Isolated contact tips connect to 4mm
banana plugs

@ 1m cable length

@ Durable gold plated contact tips

@ Rated 400V RMS 1A

SMD component testing tweezers designed to grip small components during testing.
230673

Mftrs. Price Each
List No. Order Code 1+
76-001 356-2402 33.00
Male BNC Adaptor

A low cost BNC male connector to 4mm binding
posts.

@ Black thermoplastic body

@ Rated 500V RMS 3A

230674

Mftrs. Price Each
List No. Order Code 1+
76-005 356-2414 13.50

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Surface Mount Test Lead Set

@ Extra sharp tips for small sur-
face mount components

@ High flexble silicone leads

@ Setincludes 1 red, 1 black test
probe body, 1 red, 1 black 60"
4 mm sheathed, straight to
right-angle plus

@ 1000V CAT Ill 20A probe body

230677

Mftrs. Price Each
List No. Order Code 1+ + +
76-090 356-2475 39.78 - - - -
Insulated 2mm -
Miniature crocodile clips with very fine serrated
jaws. Cables can either be plugged into the 2mm
socket or solder and crimp terminated.
Overall length = 41,
Clamping limit = 3
Current Rating 5A Housing Hostalen
Voltage Rating 30V ac, 60V dc Material Brass, Tin plated
Temperature range -25°C to +80°C
Mftrs. List No: 24.0154-1 = 152-427 24.0154-4 = 152-428
209749
Price Each
Order Code 1+ 10+ 50+ 100+ +
Red 152-427 5.51 5.09 4.70 4.05 ==
Black 152-428 5.51 5.09 4.70 4.05 - -

Miniature Insulated Alligator Clips

MA1and MA1S Series
[ ]

Miniature alligator clips with unbreakable insulation

@ Capable of clamping flat components (soldering

eyes) and wires up to @ maximum diameter of 4 mm

@ The flat part of the jaws (fine wire section) allows a

secure contact to be made when clamping even the
thinnest wires

2mm female connector

Nickel-plated brass jaws (MA1 series)

@ Stainless steel jaws - rust-proof, acid-proof, non magnetic (MA1S series)

Clamping Range

4mm  Contact Resistance

5mQ

Jaw Strength N Operating Temperature -25°C to +100°C
239842
Price per Pack (5 pack)
Mftrs. List No. Order Code 1+ 10+ 50+ +
MA1 BLACK 810-502 17.01 1470  12.87 - -
MA1 RED 810-514 17.01 1470  12.87 --
Supplied in Pairs Price Pair
Mftrs. List No. Order Code 1+ 10+ 25+ 50+
MA1 RED+BLACK 496-145 6.51 5.59 4.94 4.04
Supplied Individually Price Each
Mftrs. List No. Order Code 1+ 10+ 25+ 50+
MA1S BLACK (=0 101-1419@ 2.99 2.64 2.38 2.18
MA1S RED [0 101-1421@ 2.99 2.64 2.38 2.18
Insulated 4mm 10A

Miftrs. List No: 307-0500 = 119-3801

A 10 Amp insulated crocodile clip that will accept
4mm plug or thin stranded wire which may be re-
tained by using an integral screw.

Clamping limit = 15mm at point of jaws

307-0100 = 119-3804

209750

Price Each
Order Code 1+ 20+ 50+ 100+
Red 119-3801@ 8.35 7.61 7.25 6.81
Black 119-3804@ 8.35 7.61 7.25 6.81

Sales Tel: (65) 6788 0200

C=CYAN M = Magenta

B=

Black/SING

Test Equipment - Electrical/Electronic

Insulated 4mm 20A

Accepts 4mm standard plugs or can be screw
terminated. Unbreakable insulation on all sides,
conforming to DIN 57 470 Pt 1. Clamps fine wires
and pins up to 9.5mm.

Mitrs. List No: AK2S RED AND BLACK

Overall length = 80.5, Clamping limit = 9.5

Current Rating 20A Temperature range -25°C to +100°C
Working Voltage 50V Housing Polypropylene
Contact resistance 10mQ  Material Brass, Tin plated
Clamping force at tip (max) 10N
209821
1 Pair Per Pack Price Per Pair
Order Code 1+ 10+ 25+ 50+ +

Red, Black 495-311 11.74 9.95 8.92 7.26 ==

Fully Insulated Alligator Clips
Features:

@ Fully insulated 4mm alligator clips
@ Wire insulated piercing feature
@ Available individually (76-054 red, 76-055

black)
@ CE marked meets IEC-1010, 1000V, CATI-
11, 20A
230689
Mftrs. Price Each
List No. Order Code 1+
76-0124 Red 342-1715 7.34
76-126 Black 342-1727 7.34

Shrouded 4mm 32A ‘Dolphin’

Touch proof insulated clips for use with 4mm standard
or shrouded plugs. With a large clamping limit, easy grip
body and flat clamp area for fine wires. Complies to
IEC1010-2-031. Supplied in pairs of red and black.

Current Rating 32A

Rated Voltage 1000V CAT Il

Temperature range to +80°C

Housing Polyamid, UL94V-2
Clamping limit = 30 Material Brass, Nickel plated

Mftrs. List No:  66.9575-22 = red  66.9575-21 = black

209797

1 Pair Per Pack
Price Per Pair
25+

21.40

Order Code 1+
Red and Black 338-3507 24.93

10+
23.41

50+ +
18.03 - -

MLN Series

@ |Injection-moulded measuring lead
@ 4mm diameter plug with caged spring and 4mm diameter socket for towerconstruction
@ Nickel-plated copper beryllium contact spring
@ High flexible double insulated stranded lead
@ Shatter proof
Rated Voltage: 60Vdc
Rated Current: 32A
Temperature Range: -15°to +70°C
Mitrs. List No. 972437 250mm 972435500mm  9724391000mm 972440 2000mm
+Colour Code: 100(black), 101(red), 102(blue), 103(yellow), 104(green),188(yellow-green)
222535

Price Each

Colour Order Code 1+ 10+ 50+ 100+
250mm, 6mR

Blue 401-7638@ 6.82 6.06 497 3.94
Yellow 401-76400 6.82 6.06 497 3.94
Green 401-7651@ 6.82 6.06 497 3.94
Yellow - Green 401-7663 6.75 6.00 4.92 3.90
Red 401-7675@ 6.89 —— —— — =
Black 401-7687@ 6.82 6.06 497 3.94

300,000 products, stocked and ready to despatch
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4mm Plug Test Probes

KLEPS250
@ Contact protected clamp-type test
probe
@ Flexible shaft, rotating grips
@ 4mm socket connection
Rated Voltage: 300Vdc
Contact resistance: 100mQ
Temperature Range: -25°C to +80°C
Mftrs. List No. 973528-100 (black),
973528-101(red)
222538
Price Each
Colour Order Code 1+ + + +
Black 810-411 15.99 - = - - --
Red 810-423 15.99 -- -- --
Safety Test Probes
KLEPS2600

@ Safety clamp-type test probe with rotating grip jaws and flexible shaft
@ Max. clamp diameter 4mm
@ 4mm socket

Price Each
Colour Order Code 1+ 10+ 50+ 100+
500mm, 8mR
Blue 401-7766@ 7.59 6.75 5.52 4.38
Yellow 401-7778@ 7.67 6.82 5.58 4.42
Green 401-7780@ 7.59 6.75 5.52 4.38
Yellow - Green 401-7791 7.59 6.75 5.52 4.38
Red 401-7808@ 711 5.76 5.16 4.38
Black 401-7810@ 711 5.70 5.19 4.38
1000mm, 12mR
Blue 401-7833@ 8.43 7.50 6.12 4.86
Yellow 401-7845@ 8.43 7.50 6.12 4.86
Green 401-7857@ 8.43 7.50 6.12 4.86
Yellow - Green 401-7869 8.70 7.1 5.64 5.31
Red 401-7870@ 8.51 7.57 6.18 4.91
Black 401-7882@ 8.43 7.50 6.12 4.86
2000mm, 20mR
Blue 401-7912@ 11.57 10.27 8.39 6.67
Yellow 401-7924@ 11.46 10.17 8.31 6.60
Green 401-7936@ 11.46 10.17 8.31 6.60
Yellow - Green 401-7948 13.11 11.67 9.54 7.94
Red 401-79500 11.57 10.27 8.39 6.67
Black 401-7961@ 11.46 10.17 8.31 6.60
Miniature
Miniature test hooks with revolving clip-on grip-
per. Suitable for extremely thin wires and den-
sely packed circuits and contacts such as ICs.
Can clamp diameters up to 3.5mm. Three types
available with gold plated 1mm diameter sock-
Pin 2 Pi et, single or double 0.64mm diameter pin.
XPIns i
L=52 250 Working voltage 50V.
Mftrs. List No.
1) KLEPS+Colour (Socket), KLEPS 3 ST Colour (Single Pin), KLEPS 4 + Colour (Double Pin)
cC 222386
o ) .
= Single Price Each
3 Pin Order Code 1+ + +
w Black 523-458 9.88 -- --
= Red 523-446 9.88 -- --
©
.0
p — -
] Micro
ﬁ Micro-miniature test hook with revolving clip-on gripper. De-
. signed for extremely thin wires, especially SMD technology
i and densely packed circuits and contacts such as ICs with a
e conductor spacing of 1.27mm. The powder-coated shaft can
o be bent to 35° and can clamp diameters up to 2.5mm. Two
£ connections via gold-plated 0.64mm diameter pins. Working
fe voltage 50V. Current 2A.
8- L=538 Mirs. List No. MICRO-KLEPS + Colour
1] Test leads specifically for these connectors.
k) order codes 518025 and 518050
(D 222384
= Price Each
Colour Order Code 1+ + +
45 Red 523-409 12.99 -- --
Black 523-410 13.25 -- --

4mm Plug/Cable Entry Test Probes

Clip-on (flexible)
L=158

Hook-on (rigid)
L=1285

Two types are available, flexible shaft
which has a clip-on facility or a rigid
shaft which has a hook-on facility.
Both probes have a sprung easy push
button action and are moulded with a
4mm socket which doubles up as a
4mm plug entry or a terminal block for
a lead. Working Voltage 50V, Maxi-
mum Current 5A.

Mftrs. List No. KLEPS 10 + Colour (Rigid), KLEPS 30 + Colour (Flexible)

Order Code

Clip-on (Flexible)

Red 148-792
Black 148-793
Hook-on (Flexible)

Red 148-794
Black 148-795

1836

| c=cvan M= Magenta

1+

17.87
17.87

18.39
19.32

222388

Price Each

B = Black/SING

Rated Voltage:
Contact resistance:
Temperature Range:

Mitrs. List No. 972306-100(black), 972306-101(red)

1000Vdc
50mQ
-25°C to +80°C

222532

Price Each
Colour Order Code 1+ + + ak
Red 858-973 19.05 - - —= =o
Black 858-985 19.05 - - - - ==

Safety, Long Reach, 4mm Socket Test Probes

1000V

Test clips with flexible shafts and open jaw clip on contacts, designed for three finger single
hand operation. Fitted with 4mm sockets to accept shrouded connecting leads and plugs,
manufactured to 1IEC1010-1, VDE0100/0110 approved by BG. Working voltage 1000V,

maximum current 3A.

Mftrs. List No. 24.0224-1=152-734, 24.0224-4=152-735

222341

Price Each
Colour Order Code 1+ + ne
Red 152-734 41.83 == ==
Black 152-735 41.83 == ==

2.0mm Test Lead Kit

A kit of 2mm plugs sockets and highly flexible cable to make up test leads for standard and
safety applications. Supplied in a plastic case. The kit comprises:

1,000s more products available at www.farnell-newarkinone.com.sg

Prices are in Singapore Dollars and exclusive of GST.

Due to the volatile nature of certain products,
prices are subject to change without notice.
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Order Code Quantity Colour
2mm Stackable Plugs
299-807 10 Black
299-790 10 Red
2mm In Line Plugs
413-0303 10 Black
413-0315 10 Red
2mm In Line Sockets
413-0327 10 Black
413-0339 10 Red
Highly Flexible Cable
413-0340 10m
413-0352 10m
2mm Safety Stackable Plugs
413-0364 10 Black
413-0376 10 Red
2mm Test Probes
746-691 1 Black
746-708 1 Red
2mm Test Hooks 90°Probes
746-370 1 Black
746-381 1 Red
2mm Crocodile Clips
746-435 1 Black
746-447 1 Red
Adaptor 4mm to 2mm
746-411 1 Black
746-423 1 Red
238782
Mftrs. Price Each
ListNo.  Order Code 1+ + +
2mm Test Lead Kit 21012 413-0285 207.11 == ==

4.0mm Test Lead Kit

A kit of 4mm plugs sockets and highly
flexible cable to make up test leads for
standard and safety applications. Supplied
in a plastic case. The kit comprises:

Order Code Quantity Colour
4mm Stackable Safety Plugs
269-402 14 Black
269-396 14 Red
269-426 6 Blue
269-438 6 Yellow
269-414 6 Green
4mm In Line Safety Sockets
413-0388 4 Black
413-0390 4 Red
4mm In Line Safety Plugs
225-058 4 Red
225-060 4 Black
4mm RA Safety Plugs
462-950 4 Red
462-962 4 Black
Highly Flexible Double Insulated PVC Cable
413-0420 5m Blue
413-0418 5m Yellow
413-0418 5m Green
297-756 5m Red
297-768 5m Black
239823
Mftrs. Price Each
ListNo.  Order Code 1+ Ak 4
4mm Test Lead Kit 20546  413-0297 331.36 == ==

Stackable, 2mm Plugs

PVC test leads, 300mm in length terminated at each
end with 2mm gold plated hermaphrodite stackable
plugs. Working voltage, 240V ac maximum current

10A.

Miftrs. List Nos:

Colour Order Code 1+
Red 152-746 8.20
Black 152-747 8.20

Sales Tel: (65) 6788 0200

B = Black/SING

21.0170-1 = 152-746
21.0170-4 = 152-747
222343
Price Each
10+ 25+ 50+
7.42 6.65 6.09
7.42 6.65 6.09

Test Equipment - Electrical/Electronic

Test Lead and Tool Holder

A 350mm aluminium rail complete
with 15 moulded hooks which can be
snapped onto the rail in any desired
position. The rail can be mounted on
any vertical surface (mounting screws

supplied).
H=43, L=350, D=82
222367
Price Each
Order Code 1+ 5+ 10+
147-010 40.40 36.43 30.49
Basic Test Accessory Kit
76-081
Features:
@ A high quality, replacement basic test
lead set
@ 1m red and black silicone leads, rated
1000V,CAT Ill, 12A
@ Probe bodies with replacement tips, rated
1000V, CAT lil, 36A
@ 90° flexible pincer clips rated 1000V,
CAT III, 6A
@ CE marked
230698
Price Each
Mftrs. List No. Order Code 1+
76-081 342-1636 60.60

Deluxe Test Accessory Kit
76-082

Kit Includes:

@ Probe bodies with 4mm spring contacts, replaceable 2mm tips with IC caps, black
and red, 1000V CAT IlI, 36A

@ Flexible pincer clips, black and red, 1000V, CAT IIl, 20A

@ 4mm banana plug adapters, black and red, 42V, 10A

@ Spring-tip mini probe with IC caps, black and red, 600V CAT II, 1A

@ Insulated spade lug adapters, black and red, 42V, 36A

@ Leads, 4mm sheathed straight to right-angle plugs, 60” PVC wire, black and red,

1000V, CAT Il 12A
230699

Price Each
Mttrs. List No. Order Code 1+
76-082 342-1648 69.69
General Purpose DMM Test Lead Kit
76-103
Features:
@ 60" red and black silicone leads, rated 1000V, CAT Il 12A
@ |Insulated alligator clips rated 1000V, CATIII, 20A
@ Spade lug adapters, rated 42V, 20A
@ Probe sprung hooks, rated 500V, CAT I, 15A
@ Probe bodies, rated 1000V, CAT IlI, 36A
230701
Price Each
Mftrs. List No. Order Code 1+
76-103 342-1650 66.00

300,000 products, stocked and ready to despatch
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Right-angle Test Lead Set

76-091

@ High flexible silicone leads
@ Setincludes 1 red, 1 black 1.5m lead with 4mm right-angle sheathed plugs, 1 red, 1

black probe body, 1 red and 1 black sprung hook probe adaptor
@ 1000V CAT IIl 36A probe body and leads
@ 500V CAT | 5A sprung hook adaptor

Mftrs. List No. Order Code
76-091 356-2487
Modular Test Lead Set
1000V Cat Ill

Mftrs. List No.

1-1248602-1
1-1248618-1

600V CAT Il

Test Equipment - Electrical/Electronic

=S
(4]}

@ High quality replacement test leads

@ 1.2m long, straight to right angle 4mm plugs

@ 562-221 includes detachable unfused test prods
@ 562-210 fixed test prods with insulating covers for extra safety

Order Code 1+
562-221 39.60
562-210 23.61

Fully Insulated Croc Clips
Fused Prod Modules

Price Each

o+

36.81
22.41

230702

Price Each

1+

40.90

222432

10+

34.23
21.81

@ Pair of fully insulated shroud-
ed crocodile clips 600V CAT

@ Overlapping steel jaws grip
down to 0.3mm max opening

30mm

@ Pair of shrouded fused prod
modules fitted with 2A 600V

50KA HBC fuses

@ Prod tips are exposed 4mm to
meet HSE G838 safety guid-

ance

@ Pair of 'wide body’ unfused
test prod CATIII1000V 10A

rating

@ 4mm diameter lantern style tip
with point

@ Pair of electronic sprung hook CATIII 1000V 10A rating
@ Fits 4mm sockets, grips down to 0.1mm
@ Designed to be used with modular test lead set or any other 4mm safety plug

Fully insulated croc clips
Fused Probe modules

Sprung hooks
Wide body probes

Test Clip Lead Kit

1838

C=CYAN M = Magenta

Order Code 1+

562-245 13.74
562-257  38.73
100-183 19.86
100-195 11.55

B = Black/SING

Price Each
5+ 10+
12.78 11.88
36.00 33.48
19.35 18.90
11.25 10.98

222433

25+

11.07
31.11
17.94
10.44

1,000s more products available at www.farnell-newarkinone.com.sg

§ FARNELL 1n

@ A set of eight general purpose mini-hook test clips

@ Good for both SMD and basic test interconnection

@ 500mm long PVC wire

@ Set consists of two black, two red, one green, one yellow, one blue and one white cord

@ 2A maximum 20Vac/60V dc
230710

Price Each
Mftrs. List No. Order Code 1+
76-004 342-1661 45.45

Shrouded Probe Test Lead, 4mm Plug -
A 1mlong PVC test lead fitted at one end with a
test probe having a spring loaded retractable
transparent shroud shielding a combined 4mm
plug style pointed probe tip. The other end of the
test lead is fitted with a right angle fixed shroud
4mm plug having an insulated tip centre pin.

Working voltage 1000V, maximum current
32A.

Miftrs. List No. 20066-1=226-130, 20066-4=226-142
222352

Price Each
Colour Order Code 1+ 10+ 25+ 50+
Red 226-130 37.72 35.25 32.97 29.89
Black 226-142 38.10 35.60 33.30 30.19
4mm Patch Leads with Stackable Plugs
@ 4mm stackable plugs
@ Voltage rating: 30V ac,
60V dc
@ Highly flexible cable
383518.345059
Price Each

Length Colour Order Code 1+ 10+ 50+ 100+
0.5m Red 869-3994 2.34 2.15 1.99 1.69
0.5m Black 869-4001 2.34 215 1.99 1.69
0.5m Yellow 869-4010 2.34 2.15 1.99 1.69
0.5m Green 869-4028 2.34 215 1.99 1.69
0.5m Blue 869-4036 2.34 2.15 1.99 1.69
im Red 869-4044 2.77 2.51 2.28 1.95
im Black 869-4052 2.77 2.51 2.28 1.95
im Yellow 869-4060 2.77 2.51 2.28 1.95
im Green 869-4079 2.77 2.51 2.28 1.95
im Blue 869-4087 2.77 2.51 2.28 1.95
1.5m Red 869-4095 3.22 2.90 2.64 2.25
1.5m Black 869-4109 3.22 2.90 2.64 2.25
1.5m Yellow 869-4117 3.22 2.90 2.64 2.25
1.5m Green 869-4125 3.22 2.90 2.64 2.25
1.5m Blue 869-4133 3.22 2.90 2.64 2.25

Shrouded Patch Cord

4mm Plugs
Silicone rubber test leads available in 1.0m or
1.5m lengths terminated at each end with 4mm
shrouded stackable plugs. Spring loaded shroud
retracts when inserted.
Maximum current 5A.
Mftrs. List No. ~ 0-1248850-1 = 143-294, 0-1248850-2 = 143-985,
0-1248840-1 = 152-257, 0-1248840-2 = 152-258
222584
Price Each
Colour Order Code 1+ 10+ 25+ 50+
1m Length
Red 152-258 19.08 17.73 16.83 15.45
Black 152-257 19.08 17.73 16.83 15.45
1.5m Length
Red 143-985 20.88 18.60 16.26 14.76
Black 143-984 20.88 18.60 16.26 14.76

Prices are in Singapore Dollars and exclusive of GST.
Due to the volatile nature of certain products,
prices are subject to change without notice.
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Stackable, 4mm Plugs

PVC testleads, Tmin length terminated at each end with 4mm gold
plated hermaphrodite stackable plugs. Working voltage 240V ac.
Maximum current 19A.

Mftrs. List No. ~ 21.0830-1 = 152-748,
21.0830-4 = 152-749
222344
Price Each
Colour Order Code 1+ 10+ 25+
Red 152-748 13.19 11.80 10.34
Black 152-749 1410 12.38 10.44

Test Leads With Stackable, 4mm Plugs

Injection-moulded PVC measuring lead with 4mm dia.
shatter-proof connectors. Incorporates cage spring
plugs and 4mm dia. sockets for stacking. Nickel-plated
copper beryllium contact spring. Highly flexible, double
insulated, Tmm2 stranded lead. Working voltage 50V,
Current 16A. Available in various lengths.

Mftrs. List No. ML + Length + Colour

Mftrs. List No. Colour
Length: 100cm
MLN SIL 100/1 Red
MLN SIL 100/1 Black
MLN SIL 100/1 Yellow
MLN SIL 100/1 Green
MLN SIL 100/1 Blue
Length: 150cm
MLN SIL 150/1 Red
MLN SIL 150/1 Black
MLN SIL 150/1 Yellow
MLN SIL 150/1 Green
MLN SIL 150/1 Blue
Length: 200cm
MLN SIL 200/1 Red
MLN SIL 200/1 Black
MLN SIL 200/1 Yellow
MLN SIL 200/1 Green
MLN SIL 200/1 Blue
Safety Test Lead, 4mm
MLS GG Series

222387

@ 4mm straight safety plugs at both ends

@ Nickel-plated copper beryllium spring contact

@ Highly flexible, double insulated, stranded lead
@ Shatterproof plugs with integrated kink protection

Test Equipment - Electrical/Electronic
Price Each
Order Code 1+ 10+ 50+ 100+
828-1998@ 879 827 752 6.90
828-2013@ 879 827 752 690
828-21020 879 827 752 6.90
828-2110@ 879 827 752 6.90
828-2080@ 879 827 752 6.90
828-20720 9.63 9.05 824 755
828-2048@ 9.63 9.05 824 755
828-2188@ 9.63 9.05 824 755
828-2170@ 963 9.05 824 755
828-2153@ 9.63 9.05 824 755
828-2030@ 11.85 11.13 10.12 9.31
828-2021®  11.85 11.13 10.12 9.31
828-2161®@  11.26 1058 9.63 8.82
828-2196@ 11.26 1058 9.63 8.82
828-2145@ 11.26 1058 9.63 8.82
Connector Area 2.5mm? Rated Current 32A
Cable Material PVC Rated Voltage 1000V AC/DC
Safety Standard IEC 61010 1000V Cat Iil
Mftrs.
List No. Colour
Length: 50cm
MLS GG 50/2.5 Red
MLS GG 50/2.5 Black
MLS GG 50/2.5 Yellow
MLS GG 50/2.5  Yellow/Green
MLS GG 50/2.5 Green
MLS GG 50/2.5 Blue
Length: 100cm
MLS GG 100/2.5 Red
MLS GG 100/2.5 Black
MLS GG 100/2.5 Yellow
MLS GG 100/2.5  Yellow/Green
MLS GG 100/2.5 Green
MLS GG 100/2.5 Blue
Length: 200cm
MLS GG 200/2.5 Red
MLS GG 200/2.5 Black
MLS GG 200/2.5 Yellow
MLS GG 200/2.5  Yellow/Green
MLS GG 200/2.5 Green
MLS GG 200/2.5 Blue

Temperature Range

-15°C to +70°C

373957

Length Order Price Each
Mftrs. List No./Colour Code 1+ 25+ 50+ 100+
250mm
ML25/1 RED 523-689@ 8.30 4,97 4.48 4.06
ML25/1 BLACK 523-6900 8.30 4.97 4.48 4.06
500mm
ML50/1 RED 523-719@ 9.21 5.55 4.98 4.47
ML50/1 BLACK 523-7200 9.21 5.55 4.98 4.47
ML50/1 BLUE 523-7320 9.30 5.61 5.03 4.51
1000mm
ML100/1 RED 523-744@ 10.36 6.21 5.73 512
ML100/1 BLACK 523-756@ 10.36 6.21 5.73 512
ML100/1 BLUE 523-768@ 10.36 6.21 5.73 512
ML100/1 YELLOW. 871-801 6.09 5.64 5.06 4.82
MLN 100/1 GREEN 828-1874@ 10.55 10.12 9.18 8.43
1500mm
ML150/1 RED 523-770@ 11.73 7.05 6.48 5.94
ML150/1 BLACK 523-781@ 11.85 7.12 6.54 6.00
ML150/1 BLUE 523-793@ 11.85 7.12 6.54 6.00
MLN 150/1 GREEN 828-18820 11.88 11.43 10.38 9.50
2000mm
ML200/1 RED 523-800@ 13.36 8.00 7.36 6.79
ML200/1 BLACK 523-811@ 13.36 8.00 7.36 6.79
MLN 200/1 BLUE 828-1890@ 13.38 12.86 11.69 10.68
MLN 200/1 GREEN 828-1904@  13.38 12.86 11.69 10.68
MLN 200/1 YELLOW  828-1912@  13.38 12.86 11.69 10.68
Silicone Test Leads, 4mm
MLN SIL Series
@ 4mm stackable plugs at both ends
@ Nickel-plated copper beryllium caged spring contact
@ Highly flexible, double insulated, stranded lead
@ Shatterproof plugs
Conductor Area 1.0mm2 Cable Material Silicone
Rated Current 16A Temperature Range -15°C to +70°C
Rated Voltage 60V dc
373954
Price Each
Mftrs. List No. Colour Order Code 1+ 10+ 50+ 100+
Length: 50cm
MLN SIL 50/1 Red 828-2056@ 719 677 615 5.63
MLN SIL 50/1 Black 828-2064@ 719 677 6.5 5.63
MLN SIL 50/1 Yellow 828-2129@ 719 677 6.5 5.63
MLN SIL 50/1 Green 828-2137@ 719 6.77 615 5.63
MLN SIL 50/1 Blue 828-2099@ 719 6.77 615 5.63

Sales Tel: (65) 6788 0200

| c=cvan M= Magenta

B = Black/SING

Contact Protected Test Lead
MLB/1V

Mftrs. List No. 972644 250mm

972645 500mm

Price Each
Order Code 1+ 10+ 50+ 100+
828-1475@ 10.06 944 859 7.88
828-1467@ 10.06 944 859 7.88
828-1491® 10.06 944 859 7.88
828-1513@ 1243 11.72 1064 9.76
828-1505@ 10.06 944 859 7.88
828-1483® 10.06 944 859 7.88
828-1530@ 10.81 1016 9.24 8.46
828-1521® 10.81 10.16 9.24 8.46
828-1556@ 10.81 10.16 9.24 8.46
828-1572@ 13.18 1240 11.26 10.35
828-1564@ 10.81 10.16 9.24 8.46
828-1548@ 10.81 10.16 9.24 8.46
828-1599@ 12.37 11.62 1055 9.70
828-1580@ 12.37 11.62 1055 9.70
828-1610@ 12.37 11.62 1055 9.70
828-1637@ 14.78 13.87 12.63 11.59
828-1629@ 12.37 11.62 1055 9.70
828-1602@ 12.37 11.62 1055 9.70
@ Contact protected measuring lead 1mm?
@ 4mm diameter plug insulated by latching

and sprung insulating sleeve which is
only released by pressure on the side-
mounted locking spring

@ Highly flexible PVC insulation

Rated Voltage: 60vdc

Rated Current: 16A

Temperature Range: ~ -15°to +70°C

972646 1000mm 972647 2000mm

+Colour Code: 100(black), 101(red), 102(blue), 103(yellow), 104(green)

300,000 products, stocked and ready to despatch
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4mm Stacking Patch Cords

Price Each .
Colour  Order Code 1+ 10+ 50+ 100+ @ 4mm stacking banana plugs
250mm. 8.5mR @ Flexible silicone jacketed wire
Black  810-526@ 17.58 15.63 12.78 10.14 : &E%Lﬁfgn’ta%‘i\gg\év i
Red 810-538@ 17.76 15.79 12.91 10.24 '
Blue 810-540 17.76 15.79 12.91 10.24 .
Yellow 400-2957 17.76 15.79 12.91 10.24
Green  400-2969 17.58 15.63 12.78 10.14 Price Each
500mm, 13mR Mftrs. List No. Order Code 1+
Black 810-551 13.80 12.54 12.51 == 76-008 Red 40” 356-2426 14.09
Red 810-563@ 13.94 12.67 11.79 10.97 76-009 Black 40” 356-2438 13.95
Blue  810-575@ 14.82 - - - = - - 76-010 Red 60” 356-2440 15.30
Yellow  400-2970 17.76 156.79 12.91 11.03 76-011 Black 60” 356-2451 15.30
Green 400-2982 16.50 13.20 11.01 10.14
1000mm, 22mR
Black 810-587@ 14.85 13.59 12.54 11.61 Cable Test Leads 50Q2
Red 810-599@ 20.15 17.91 14.63 10.76
Blue  810-605@ 20.15 17.91 14.63 10.76 BNG plug to
Yellow 400-2994@ 21.99 19.53 15.99 12.66 crocodile clips
Green 400-6008 21.99 19.53 15.99 12.66
2000mm, 40mR
Black 810-617@ 22.21 19.73 16.15 12.79
Red 810-629 22.21 19.73 16.15 12.79
Blue 810-6300 21.99 19.53 15.99 12.66 BNG plug o BNC ol
Yellow  400-6010 21.99 19.53 15.99 12.66 plug o BL g
Green 400-6021 22.21 19.73 16.15 12.79

Safety Measuring Lead, 4mm
Series MLS WS

@ Safety measuring
lead, at either end 4
mm diametersafety
connector with on-

BNC plug to 4mm plugs

Ready-made test and interconnection leads using RG58 cable and fitted moulded strain relief

I3 ward connection capability. sleeves. Available in various cable lengths. _—
c @ Nickel-plated copper beryllium contact
o spring Price Each
© @ Highly flexible, double insulated stranded lead, shatter-proofgrip sleeve and lead Cable Length  Order Code 1+ 10+ 25+ 50+
[0 @ Inaccordance to IEC 61010 standards
T @ Built in colour indicator for easy identifcation of insulation damages I
w y ges. 0.5m 315-34720  16.83 15.36 14.43 12.96
S CSA: 1.0/2,5mm2  Rated Voltage: 1000V AC/DC m 315-3484@ 17.13 15.75 15.21 14.10
O Isolation: , PVC Class: Catll 2m 315-3496@ 22.95 20.52 18.12 16.98
= Rated Current (1,0/2,5mm?): 16/32A Temperature Range: -15°C to +70 Cmgez BNC Plug to Crocodile Clips
8 im 315-3502@ 12.51 11.37 11.10 10.77
i ; Price Each BNC Plug to 4mm Plugs
, Mftrs. List No. Colour Order Code 1+ 10+ 50+ 100+ 1m 315-3514@ 14.73 13.38 13.05 12.66
€ 1,0mm?
[0} length: 50cm
c MLS WS 50/1 Red  828-1653@ 1113 1045 950 872 RCD Tester
o MLS WS 50/1 Black 828-1645@ 11.13 1045 950 8.72
S MLS WS 50/1 Yellow  828-1670®@ 1113 1045 950 8.72 RCD Tester
O MLS WS 50/1 Green 828-1688@  11.13 1045 950 8.72 CBT3
1] MLS WS 50/1 Blue 828-1661®@  11.13 1045 950 8.72 i )
k7 lenght: 100cm For testing S (selective), . G (general)
@ MLS WS 100/1 Red 82817000 11.85 1113 1012 9,31 a”dt C‘)t.”"e”(}"".‘a' ‘Vpgé%?'d“?' current
MLS WS 100/1 Black  828-1696@ 1185 1113 1012 9.31 Poloctive devices (| ! 5)7'1”3 g
MLS WS 100/1 Yelow  828-1726@  11.85 11.13 1012 9.31 {’r‘f *; ;‘l;l"’ésd.l‘? re?g;";;f‘? e |°
MLS WS 100/1 Green  828-1734®@  11.85 11.13 1012 9.31 i N ftion iring Regula-
45 MLS WS 100/1 Bue  828-1718®@  11.85 1113 1012 9.31 ons.
lenght: 200cm A rotary switch and membrane keys are used to select
MLS WS 200/1 Red 828-17500 12.63 11.88 10.81 9.90 the RCD rating, the type of breaker and the start point on
MLS WS 200/1 Black 828-1742@ 1263 11.88 10.81 9.90 Fhe ac waveform, either positive or negative zero cross-
MLS WS 200/1 Yelow  828-1777@  12.63 11.88 10.81 9.90 ing.
MLS WS 200/1 Green 828-1785@  12.63 11.88 10.81 9.90 A4 digit LCD indicates the trip time value or fail status if
MLS WS 200/1 Blue 828-1769@  12.63 11.88 10.81 9.90 the test is unsuccessful.
2,5mm? Supplied with mains lead, zip fastening canvas case and
length: 50cm operating instructions.
MLS WS 50/2,5 Red 828-1807@ 1195 11.23 1022 9.37
MLS WS 50/2,5 Black 828-1793@ 1195 11.23 1022 937
MLS WS 50/2,5 Blue 828-1815@  11.95 11.23 1022 9.37
H=175, W=95, D=57
Test current (ac rms) 6,10,30,100,300,500 (mA)
safew’ ShI’OlIdBd, 4mm PIugs - Test current multipliers 1,1, 5 (150mA fixed value) 500mA maximum
1000V Accuracy test current +4% @ 240V supply
Flexible 1m length PVC connecting leads fitted with Time measurement ﬂ gf’f? mZ: OV 6V supply
4mm plugs. The slimline stackable plugs feature Operating voltage 240V ac
fixed shrouds and insulated tip centre pins for addi- Display 4 digit LCD
tional safety. Manufactured to 1EC1010-1, Resolution ) 0.1m§
VDEO0100/0110, approved by BG. Working voltage Test current duration 2000ms max
1000V, maximum current 32A. Fuse 1A (F) 250V, 20 x 5mm HBC
’ T208/222362
Mftrs. List No. ~ 21.5430-1 = 152-736, .
21.5430-4 = 152-737 Price Each
Description Order Code 1+ + +
zese RCD Tester 282-923 876.10 == ==
Price Each Fly Lead Set 500-9121 214.18 - - - -
Colour Order Code 1+ 10+ 25+ Standard Calibration Charge S oy
Red 152-736 21.49 19.45 18.44
Black 152-737 21.49 19.45 18.44
Prices are in Singapore Dollars and exclusive of GST.
1840 1,000s more products available at www.farnell-newarkinone.com.sg Due to the volatile nature of certain products,

C=CYAN M = Magenta

B = Black/SING

prices are subject to change without notice.



	ASIA_2007_SING_P1775.pdf
	ASIA_2007_SING_P1776.pdf
	ASIA_2007_SING_P1777.pdf
	ASIA_2007_SING_P1778.pdf
	ASIA_2007_SING_P1779.pdf
	ASIA_2007_SING_P1780.pdf
	ASIA_2007_SING_P1781.pdf
	ASIA_2007_SING_P1782.pdf
	ASIA_2007_SING_P1783.pdf
	ASIA_2007_SING_P1784.pdf
	ASIA_2007_SING_P1785.pdf
	ASIA_2007_SING_P1786.pdf
	ASIA_2007_SING_P1787.pdf
	ASIA_2007_SING_P1788.pdf
	ASIA_2007_SING_P1789.pdf
	ASIA_2007_SING_P1790.pdf
	ASIA_2007_SING_P1791.pdf
	ASIA_2007_SING_P1792.pdf
	ASIA_2007_SING_P1793.pdf
	ASIA_2007_SING_P1794.pdf
	ASIA_2007_SING_P1795.pdf
	ASIA_2007_SING_P1796.pdf
	ASIA_2007_SING_P1797.pdf
	ASIA_2007_SING_P1798.pdf
	ASIA_2007_SING_P1799.pdf
	ASIA_2007_SING_P1800.pdf
	ASIA_2007_SING_P1801.pdf
	ASIA_2007_SING_P1802.pdf
	ASIA_2007_SING_P1803.pdf
	ASIA_2007_SING_P1804.pdf
	ASIA_2007_SING_P1805.pdf
	ASIA_2007_SING_P1806.pdf
	ASIA_2007_SING_P1807.pdf
	ASIA_2007_SING_P1808.pdf
	ASIA_2007_SING_P1809.pdf
	ASIA_2007_SING_P1810.pdf
	ASIA_2007_SING_P1811.pdf
	ASIA_2007_SING_P1812.pdf
	ASIA_2007_SING_P1813.pdf
	ASIA_2007_SING_P1814.pdf
	ASIA_2007_SING_P1815.pdf
	ASIA_2007_SING_P1816.pdf
	ASIA_2007_SING_P1817.pdf
	ASIA_2007_SING_P1818.pdf
	ASIA_2007_SING_P1819.pdf
	ASIA_2007_SING_P1820.pdf
	ASIA_2007_SING_P1821.pdf
	ASIA_2007_SING_P1822.pdf
	ASIA_2007_SING_P1823.pdf
	ASIA_2007_SING_P1824.pdf
	ASIA_2007_SING_P1825.pdf
	ASIA_2007_SING_P1826.pdf
	ASIA_2007_SING_P1827.pdf
	ASIA_2007_SING_P1828.pdf
	ASIA_2007_SING_P1829.pdf
	ASIA_2007_SING_P1830.pdf
	ASIA_2007_SING_P1831.pdf
	ASIA_2007_SING_P1832.pdf
	ASIA_2007_SING_P1833.pdf
	ASIA_2007_SING_P1834.pdf
	ASIA_2007_SING_P1835.pdf
	ASIA_2007_SING_P1836.pdf
	ASIA_2007_SING_P1837.pdf
	ASIA_2007_SING_P1838.pdf
	ASIA_2007_SING_P1839.pdf
	ASIA_2007_SING_P1840.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [680.000 927.000]
>> setpagedevice


