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PCB Prototyping

CAD Software Systems

Target 3001! A R (G XY

Board layout software for Windows

bk~ TARGET 3001! represents a new generation of CAD/CAE soft-
ware for circuit design. TARGET 3001! has been created to meet
the requirements of professional design engineers. TARGET
3001! incorporates the functions of schematic capture, sim-
ulation, PCB layout, autoplacer, autorouter and EMC analysis all
through one Windows user interface. In addition the integration
of the entire project data in one common database accelerates
the development process enormously. Easy generation of all
required manufacturing data minimises your projects time-to-
market.

TARGET 3001! includes:

* Schematic

* Mixed Mode Simulation

* Shape Based Contour Autorouter
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* PCB Layout

* AutoPlacer

* EMC Analysis

* Frontpanel engraving tool

Circuit diagram and board software especially for developers

Circuit diagram, mixed-mode simulation, layout with auto-placer, auto-router, EMC
analysis and front panel tool in one program

All the functions are based on a project file

Vector graphics with a resolution of 1 nm

50 step return/repeat (Undo/Redo)

Transfer of projects from Protel* and Eagle*, reading-in of network lists in OrCAD*
Multiwire and Mentor* format, TARGET ASCII and Gerber* format

Reading-in of Bitmaps (company logos etc.)

Administration of layout variants

Multilayer with blind and buried Vias

BGAs and COB technology is supported

Starr-Flex designs possible

Isolation milling

Output to all Windows printers in Gerber*, XGerber*, Excellon*, S&M, DXF, PostScript*
and TARGET-ASCII (*Protel, Eagle, OrCAD, Gerber, Excellon and PostScript are registered
trademarks belonging to their respective owners)

@ New hybrid auto router

@ Setting a panel

@ Generate test points

@ Solder stop/solder paste can be set individually per pad/DuKo

@ Selection assistant (selection of elements with definite properties)
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Eagle export

List of the last 20 components used

Revised component and model libraries

On-line DRC (Design Rule Check)

Export format *.idf for transfer into 3D-CAD design programsFront panel designer

System requirements:

@ Operating system Windows 98/ME/NT4/2000/XP/VISTA

@ Processor AMD Athlon or Intel Pentium Il

@ Main memory 64 MB

@ Graphics At least 1024 x 768 points and 256 colours

@ CD-ROM drive

@ |Internet access Required for certain functions: Program updates, library updates, on-
line library, datasheets, further supplier information etc.

Light version: max. 400 pins/pads, max. 2 layers, simulation: max 30 signals

Smart version: max 700 pins/pads, max. 2 layers, simulation: max 50 signals

Economy version: max 1,000 pins/pads, max 4 layers, simulation: max 75 signals
Professional version: Pins/Pads unlimited, max 100 layers, simulation: max 100 signals
Design Station version: Unlimited number of Pins/Pads and signals for simulation, max 100

layers.
y 453603
Miftrs. Price Each
ListNo. Order Code 1+ 5+ 10+ 25+ 50+
Light version F13_LIG 142-5147 3570 3450 3345 3240 30.60
1+ 5+ 10+
Smart version F13_SMA 142-5148  82.00 80.00 78.00
1+ 3+ 5+
Economy version F13_ECO 142-5149  295.00 287.00 279.00
Professional version F13_PRO 142-5150 942.06 915.87 891.27

Design Station version F13_DS  142-5151 1,554.00 1,510.00 1,470.00

Easy PC for WINDOWS™ NUMBER ONE SYSTEMS
Electronic CAD

The Easy-PC For Windows product family is a
modern 32 bit Windows based product running
under Windows® 95 to XP. Each software
module can be used together as an integrated
electronics design environment.
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Overview:

Easy-PC For Windows is an advanced professional Schematic and PCB design system.
Easy-PC allows the user to draw the schematic and simulate it using the Easy-Spice A/D
mixed mode simulator. The Schematic editor enables easy modification of the components
and values to check the performance of the circuit as required. Once the circuit is correct,
within the same environment and using the same libraries, the schematic is translated to the
PCB design editor and the printed circuit board is laid out. The Easy-Router Il autorouter
enables the conversion from the "rats-nest" into copper tracks. At all times the connectivity
and design rules can be checked automatically to ensure thatthe PCB matches the schematic
and that all the rules set have been obeyed.The software is available in four different levels of
functionality ranging from a low cost edition with 500 pins to a full "unlimited pins" version.

System Features

Fully integrated 32 bit Windows program

Schematic and PCB design editors included as standard

Supplied with libraries and easy editing library manager

Library wizards for easy creation of library items

Project browser maintains projects

Unlimited Undo and Redo

Link to optional integrated Spice based A/D mixed mode simulator

Support true mixed imperial and metric design units, resolution down to 1/100th mi-
cron

Rotation steps of all design items to 1/10th degree

Comprehensive design rules checking between schematic and PCB designs at all times
True connective database, everything stays connected when moved or edited
Supports Truetype fonts - makes drawings look professional

Export Windows Metafile format

Optional integrated "autorouter" available for 500 pin version (supplied with 1000 and
2000 pin versions)

Supplied on CDROM and with a 300+ page Users Guide

rofessional PCB Layout

A professional PCB design package capable of dense complex PCBs or simple single
sided designs

Pin limited variants available for 500, 1000, 2000 and unlimited pins
Unlimited Layers (of any type)

Supports through-hole and SMD technology on both sides of the board

True shape based copper pour partial or full power planes, also supports split power
planes

Integrated with Easy-PC Schematics

Accepts netlists from other systems such as OrCAD and EWB

Nets dynamically optimized as components are moved on-screen

Full design rules checking online and dialogue driven checks

Customisable report writer for Parts and Net lists

Measure gap tool

Integrated "Autoplace" of components

Import and Export to DXF

Import of Gerber files (optional)

Output to Gerber RS-274-D and extended Gerber RS-274-X formats available
Plotting of Solder and Paste masks, and other special plots

Output to Pen plotters and Excellon NC Drill

Output to all Windows printers - colour and B/W, any scale

Parts lists and Bill-of-Materials in report format and CSV format

Professional Schematic Capture

@ Flat or project based multi-sheet schematics

@ Forward and back annotation from PCB

@ Cross probe designs between SCM / PCB and vice versa
@ Dynamic drag and drop move of items

@ Drag and drop of Components to/from Component Bin
@ Intelligent busses
[ ]
[ ]
[ ]
[ ]
[ ]

TO 000000 O00O0OCGOOOO

Supports off-sheet nets, global nets and automatic power rails
System defined and user defined net names

Find facility of X,Y, Components, Nets, and Relative origin
Automatic updating of PCB design from Schematics

User defined Colours of design items

Schematic symbol wizard for fast symbol creation

System requirements: Pentium PC with at least 64MB of RAM, 50MB of hard drive space, runs under
WINDOWS® 95 to WINDOWS® XP.

338659

Price Each

Mftrs. List No. Description Order Code 1+ 2+
EPCWIN-UNLIMITED* Full Version 439-4080 412,97 361.22
EPCWIN-UNLIMITED* 2000 pin Version ~ 489-4091 255.65 248.40
EPCWIN-UNLIMITED* 1000 pin Version ~ 489-4108 309.47 258.75

* Includes Easy Router Il - Autorouter
Easy Spice NUMBER ONE SYSTEMS
Spice based A/D mixed mode simulator

nlaaja)aig e g g ] ) Based on a high performance Spice en-
FREE OfRER OrRE fRE gine, the Easy-Spice simulator is capable

o R BT T of analogue, digital and mixed-mode de-
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b L1111 “{fr System Features

@ Simple to understand and use

@ Supplied complete with a 400 page

i comprehensive Users Guide , includ-
ing a step-by-step guide to getting
you started

@ In-depth analysis of the Schematic

Sl % 3 it circuit using rich set of features
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@ Spice engine highly modified and tuned, based on XSpice core

@ Full Integration into the Easy-PC For Windows Schematics environment

@ True mixed-mode simulation

Graphs of circuit voltages, currents and device powers are produced by attaching

probes to the Schematic circuit

Overlay graphs without rerunning simulation

Convergence performance trials exceed results from other vendors, successfully simu-

lating 98% of industry standard benchmarks

25,000 Spice model definitions and over 15,000 actual models supplied

Models can be downloaded from external vendors web sites and added

Analyses - Operating point, DC Sweep, Transient, AC Small signal, Transfer function,

Sensitivity, Poles and Zeros

@ Advanced waveform analysis viewer with multi-pole grid and axis, cursor measure-
ments and zoom feature

System requirements: Pentium PC with at least 64Mb RAM, 35Mb of hard drive space for Easy-Spice,

Runs under Windows 95/98/ME/NT4.0/2000/XP (Win XP recommended)

Note: Easy-Spice requires Easy-PC For Windows

338676

Price Each
Mftrs. List No. Description Order Code 1+ 2+
EASY-SPICE Spice simulator
add-in 489-4121 258.75 248.08
Easy Router I NUMBER ONE SYSTEMS
Autorouter

Easy-Router Il is an integrated autorouter for use with Easy-PC For Windows. Using a shape
based algorithm it takes the work out of the design process by taking the electrical connection
points in the PCB design (the "rats-nets") and converting them into copper tracking. Once
routed, the tracks may then be edited manually to achieve the final PCB layout. This process
saves many hours of time and effort compared to the usual manual layout method.

System Features
@ Available as a cost option if you already have Easy-PC
@ Fully integrated with Easy-PC For Windows
@ Full 32 bit application
@ Shape based, uses true representation of the design items
@ Gridless for maximum track packing
@ Uses Easy-PC design resolution of 1/100th Micron
@ Employs rip-up and retry technology
@ Automatic and auto-interactive routing modes
@ Supports SMD, through-hole and mixed technology
@ Easy-to-use with minimal setup
@ Fully configurable
@ View progress in real time on-screen
@ Allows interrupt and restart
@ Automatic insertion of track stubs to power planes
338680

Price Each
Mftrs. List No. Description Order Code 1+ 2+
EASY-ROUTER Il Autorouter
add-in 489-4133 108.68 105.57
Note: Easy-Router Il requires Easy-PC For Windows
Gerber Import Facility NUMBER ONE SYSTEMS

The Gerber Import option is an integrated feature for use with Easy-PC For Windows. It is
capable of reading in Gerber files produced by Easy-PC For Windows or outside systems. Use
this option to check Gerber files before being sent to be manufactured, or for minor
modifications where the original PCB design does not exist or has not been supplied.

System Features:

@ |Integrated within Easy-PC For Windows
@ Easy to use
@ Auto-detects and Imports RS-274-X format
@ Rebuilds drill hole data automatically from RS-274-X format files
@ Imports RS-274-D format files with aperture table entry
@ Provides flash to pad style conversion
@ Imports electrical and non-electrical Gerber data e.g. Silk screen, and component/sol-
der layers
@ Imports and rebuilds board outline from Gerber file
@ Import preferences can be set up e.g. Data origin, units and file format
338681
Price Each
Mftrs. List No. Description Order Code 1+ 2+
GERB Gerber file
import add-in 489-4145 79.82 71.84
Note: Gerber Import requires Easy-PC For Windows
L]

CIA04 Windows® - The most popular PCB design i C. L=

software

The CIAQ4 software allows you to design both
single as double sided PCB’s with help of a comput-
er. It creates automatically layouts of components,
(files for printing, export, duplication, etc.)

PCB Prototyping

@ Working area maximum 800 x 800 mm

@ Grid adjustable from 2,54 mm to 0,0254 mm

@ Accuracy of cursor positioning at 2,54mm to 1/100 of 2,54 mm

@ 3 different models of components in rectangular, octagonal or square shape, adjustable
from 1,2 mm to 8,8 mm, all SMT-device models or free-to-design-models.

@ 6 different models of circular connections in 0,3 mm, 0,5 mm, 1 mm, 1,5 mm, 2 mm,
2,5 mm or free-to-design-models

@ Positioning, rotation, inversing, mirroring, duplication, (extension with free choice of
component library)

@ Export of documents with HPGL, HPPCL5, DMP or other Windows orientated printing
formats.

@ Printed files on plan tracing paper or transparencies are direct usable on UV-exposure
systems to create PCB’s.

481255

Miftrs. Price Each
List No. Order Code 1+ + +
DDCIAO 420-8870 9%4 -- - -

Wiring Systems
Wiring System Kits %

Oktapad™ SMD, Strip or Pad format

@ Designed for prototyping, pre-production and repair
@ Provides a quick and easy prototyping method
@ Especially suited for training environments

Kit contents Order Code  Order Code

849-8776  849-8784
Double sided Oktapad™ PCB Side "B" = Side "B" =
Pads Strips
Solder Pin (pack of 100) Yes Yes
Stainless steel Tweezers Yes Yes
Wiring Pencil with brake
and Solderable Enamel Wire Yes Yes
Wire Bobbin with Tinned Copper Wire Yes Yes
"Strip" format kit Board = 100 x 160mm 382700
Price Each
Miftrs. List No. Order Code 1+ 5+ 10+ 50+ +
SMT-C- K1 849-8776 33.11 30.40 27.86 25.40 --
SMT-C- K2 849-8784 25.72 23.62 21.64 19.73 --

Wiring System

-l
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Feed wire into distribution strip

@ (Quick and easy prototyping method

@ For prototypes, repair and pre-production

@ Castellated strips keep wiring neat

@ Strips are glue fix or press fix for 1.02
holes on 2.54 pitch

@ Wiring pencil is well balanced and easy
to use

@ High quality cost effective

@ Quick and easy in use

QSE polyurethane covered copper wire: Current Rating

Insulation thickness 38SWG  82mA
38SWG 0.012mm 36SWG  131mA
36SWG 0.014mm Spool length 34 metre nominal,
24m tinned copper
Colours available Pink, Copper, Green,
tinned copper
Resistance 0.967¢/m typ Soldering temperature >400°C
Insulation breakdown voltage 1500Vrms min

BS6811 Section 3.1
145-222 Roadrunner Kit
A starter kit is available and comprises the following:-
1 off wiring pencil With brake and bobbin of solderable enamel wire
7 off glue-in strips (152mm) 1 off green wire, 34m spool (38SWG)
30 off press-in strips (51mm) 1 off pink wire, 34m spool (38SWG)

100 off solder pins 1 off copper coloured wire, 34m spool (38SWG)1 off Eurocard
(100 x 160mm) 1 off tinned copper wire, 24m spool (33SWG), non insulated
The individual items are available seperately
221764
Quantity Price Per Pack
Per Pack  Order Code 1+ 5+
Roadrunner Kit Each 145-222 54.93 51.03
Castellated Strips
Glue-in (152mm) 20 145-224 11.55 9.58
Glue-in high density (152mm) 20 146-800 8.92 743
Press-in (51mm) 20 145-225 10.97 9.12

® Compliant
ROHS A Non-compliant

@ 08447 11 11 11

Fax: 08447 11 11 12
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PCB Prototyping

i H"H - H Wire Diameter (38 SWG) 1/0.15mm Current rating (38 SWG) 82mA
2 Wiring Systems - continued Wire Diameter (36 SWG) 1/019mmmm  Curent rating (36 SWG) 131mA
o . . Insulation thickness (38 SWG) ~ 0.012mm Continous Temperature (max.) ~ 120°C
»n Wiring System - continued Insulation thickness (36 SWG) ~ 0.014mm Insulation breakdown 1500V ac RMS
g Resistance (Typ.) 0.9670hm/meter  Soldering Temperature 400 - 480°C
[3] Quantity Price Per Pack s3eemt
© Per Pack Order Code 1+ 5+ i
< 1/0.15mm, (4 x 39m Long Spools Per Pack) Price Per Pack
- Wire 1/0.15 (38SWG) (39m Spools) Colour Mftrs. List No. Order Code 1+ 5+
c Copper coloured 4 146-182@ 7.4 6.27 Copper (Gold) RRP-C-105 146-182@ 7.4 6.27
®© Green 4 146-183@ 7.41 6.27 Green RRP-G-105 146-183@ 7.41 6.27
e} Pink 4 146-184@ 7.41 6.27 Pink RRP-P-105 146-184@ 7.41 6.27
£ Violet 4 501-7221 7.18 6.04 Violet RRP-V-105 501-7221 718 6.04
o Assorted 4 501-7233 7.26 6.10 Assorted RRP-A-105 501-7233 7.26 6.10
_2' Wire 1/0.19 (36SWG) (36m Spools) 1/0.19mm, (4 x 32m Long Spools Per Pack)
] Violet 4 148-731@ 7.29 6.54 Copper (Gold) RRW-C-105 PK 4 1487320 7.41 6.27
o conpeleilcieg . TR 0K aay Green RRW-G-105 PK4 148-733@ 777 648
= Green 3 TELTERL] vy Bt Pink RRW-P-105 148-734@ 7.41 627
o Pink 4 148-734@ 7.41 6.27 i : :
Violet RRW-V-105 PK 4 148-731@ 7.29 6.54
Wire 1/0.25 (33SWG) (36m Spools) Non-Insulated Wire Assorted RRW-A-105 501-7245 7.33 6.10
Tinned Copper 2 130-7796@ 3.10 2.69
Solder Pins 100 145-282 2.48 2.10 Warning:  During the soldering process the polyurethane coating can produce small amounts of (T.D.I.)

toluene di-isocyanate. Fume extraction may be required to ensure permitted safety levels are
- oL not exceeded, i.e. (0.02 ppm).
Wiring Pencil kits

i

\’ﬁ @ Two starter kits for experimenta- '
7 @ Beginners Kit - Wiring of discrete components

tion or repair
@ Repair Kit - Low cost PCB track repair/modification

Bread Boards
Bread Boards - WB-1xx series

G

Beginners Kit Repair Kit
Wiring pencil with brake Wiring pencil with brake
Tinned copper wire Tinned copper wire (TCW)

SRBP matrix board 105 x 65 hole Solderable enamel wire (QSE)
dia 1mm, 0.1 inch grid

100 x 1mm double sided solder ~ Tweezers
pins
Modelling knife
204639
Price Each
Order Code 1+ 5+ 10+ - :

Beginners Kit 967-361 19.56 16.92 1432 147-2855 147-2854 147-2851
Repair kit 967-373@ 20.44 17.04 14.97

Wiring Pencils

@ Wiring pencils for PCB prototyping, repair and cir-
cuit modification

@ Two types with finger operated brake to control wire
tension

@ Supplied with a full bobbin of either tinned copper
wire (TCW) or polyurethane covered copper wire

-

(QSE) 147-2852 147-2853 147-2846  147-2850 147-2848
Features of WISHBOARD WB-1XX series:
@ Board base use processed aluminium plate to stand high frequency and low static in-
terference
vl @ Spring contact use phosphor bronze/nickel silver, can stand operation more than
20410 10,000 times
@ Allow more application of DIP IC pins insertion.
Wiring Pencil Price Each @ Insertion Range: 20-29AWG(W¥0.3-%0.8mm) wire all dip size components acceptable.
Description Order Code 1+ 5+ 10+ (special design over 10,000 insertion cycles.)
With brake, QSE wire 967-348 12.25 11.26 10.12 @ Material - ABS plastic
With brake, TOW wire 967-350 11.98 10.90 9.82 Terminal Distribution
Standard 145-223 10.46 972 9.30 Man. part nostripsholesstripsholesKnob postFood pads
147-2848 — — 2 200 — —
147-2850 1 640 — — — —
Wiring Pencil Wire (Non-insulated) % 1472846 1 601 100 —  —
; 147-2853 2 12804 400 3 4
Tinned Copper Wire 1/0.25 (33SWG) : 147-2852 2 12803 300 3 4
) . y o 147-2851 2 12801 100 2 4
@ Suitable for discrete wiring, shorting links and PCB 147-2854 3 19205 500 4 5
track repairs 147-2855 4 25607 700 4 5
@ Conforms to BS4109 485602
Price Each
Size Man. part no Order Code 1+ 5+ 10+
= Current Rating 228mA 175x 15 x 10 mm WB-DJ 147-2848@ 2.07 1.72 1.47
204642 175x 42 x 10 mm WB-TJ 147-2850@ 3.74 3.1 2.67
) 175x 53 x 10 mm WB-101J 147-2846@ 473 3.94 3.39
2 x 24m Long - Spools Per Pack Price Per Pack 185x 110x10mm  WB-102L 117-3684@  14.82 13.70 1219
Order Code 1+ 5+ 10+ 25+ 220x150x31mm  WB-104+J 147-2853@ 1184 10.76 9.87
130-7796@ 3.10 2.69 2.39 2.15 220x 150 x 31 mm WB-104-1+J 147-2852@ 11.13 10.10 9.27
220x 120 x 31 mm WB-104-3+J 147-2851@ 9.41 8.56 7.83
240x 195 x 31 mm WB-106+J 147-2854@ 12.78 12.30 11.85
260 x 240 x 31 mm WB-108+J 147-2855@ 16.98 16.32 15.73

Wiring Pencil Wire (Insulated)

1/0.15mm (38SWG)
l\- l\
LMl

@ Solderable Enamelled Copper Wire

@ Coated in self fluxing polyurethane S
@ Coating conforms to BS4520 Grade 2 (Incorporated within BS6811 Section 1, Pt. 3) and support tools, visit:

@ Suitable for prototype wiring, PCB track repair, shorting links and coil forming www.electronicsdesig nworld.com
@ Assorted pack contains one of each colour: Gold, Green, Pink and Violet

@ Requires a temperature of 400°C + to remove enamel o)

*@' www.farnell.co.uk

Electronics Design World

...i's where Design Engineers go!
For the latest news, technology
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Bread Boards - WBU-2xx series

147-2858 147-2861 147-2862
Terminal Distribution

Man. part nostripsholesstripsholesKnob postFood pads

i 147-2857
i

147-2856 — — 2 200 — —
147-2856  147-2857 1 630 — — — —

147-2858 1 630 1 100 — —

147-2861 4 25207 700 4 5

147-2862 1 300 2 100 —
Features of WISHBOARD WBU-2XX series:

@ Exquisite color coordinates for easy recognition
@ Comfortable color to help operator for longer time and to avoid eye fatique
@ Body use high class POM plastic steel material to avoid static interference and insertion
hole can stand continuous
@ Spring contact use phosphor bronze/nickel silver, can stand operation more than
10,000 times
@ Allow more application of DIP IC pins insertion
@ Insertion Range: 20-29AWG(¥0.3-%0.8mm) wire all dip size components acceptable.
(special design over 10,000 insertion cycles.)
@ Material - POM Plastic
485604
Mftrs. Price Each
Size List No. Order Code 1+ 5+ 10+
166x9.5x 11 mm WBU-DJ 147-2856@ 2.61 218 1.86
166x35.5x 11 mm  WBU-TJ 147-2857@ 4.49 3.73 3.20
166 x 45 x 11 mm WBU-201J 147-2858@ 5.69 473 4.06
240x210x31mm  WBU-208+J 147-2861@ 19.71 18.95 18.25
84 x56.5x11 mm WBU-301J 147-2862@ 3.51 294 2.52
Bread Board
@ Two bread boards mounted on an alu-
117-3681 minium base
166x545 @ Supplied with 140 piece jumper wire
kit
| @ Extender board to provide a larger

| work area

117-3680
215x 100 Nickel silver contacts 0.1 pitch
Lead size 0.3t0 0.8 (20-29 AWG)
204699
Price Each

Order Code 1+ 5+ 20+
Prototyping board WBU204-3+J 117-3680@ 24.84 21.66 18.51
Extender Board ~ WBU202 117-3681@ 11.19 10.19 9.25

Mounted Bread Board

@ Three bread boards mounted on an alu-
minium base
@ Supplied with 140 piece jumper wire kit

230x 175 Nickel silver contacts 0.1 pitch
Lead size 0.31t0 0.8 (20-29 AWG)
204700
Price Each
Order Code 1+ 5+ 20+
WBU-206+J 117-3679@ 43.24 36.53 31.05

700 products added online every week

A See our pick of the hottest products and
{ ' ' ) latest technologies in ‘What's New?’ at

www.farnell.co.uk

O

PCB Prototyping

Bread Boards - WBU-5xx series

147-2864
147-2863

147-2849 147-2865

Terminal  Distribution
Man. part nostripsholes  strips holesKnob postFood pads
147-2849 1 800 1 8 — —

147-2863 1 800 2 170 4 4
147-2864 4 3200 6 510 4 5
147-2865 1 795 1 90 — —
147-2866 1 30/352 300 — —

147-2866

Features of WISHBOARD WBU-5XX series:

High-class acetal material allows insertion hole to withstand wear and tear without eas-
ily deforming, also ideal for high frequency and low static

Horizontal assembly corresponds to the operation flow design of the PC boards for
handy operation

The power distribution strip provides 4 sections of positive voltage terminals handy for
using different voltage at the same time, also 45 connected tie points for negative cir-
cuit

Exquisitely printed coordinates for easy recognition and calculation

Easy-on-the eyes color for longer operation without eye fatigue

Durable base stand aluminum nameplate means no static interference

The dovetail protrusions and recesses designed to connect two adjacent boards tightly
together (i.e.perfect size distance from one board to another) and forming a V-shaped
cross-sectional groove which allows DIP IC pins inserting across two parts and to in-
crease the rate of utilization

Insertion Range: 20-29AWG(¥0.3-¥0.8mm) wire all dip size components acceptable.
(special design over 10,000 insertion cycles.)

@ Material - POM Plastic steel

485603

Miftrs. Price Each
Size List No. Order Code 1+ 5+ 10+
141.6 x64.4x8.2mm WBU-501J 147-2849@ 6.53 5.45 4.66
125160 x 31 mm WBU-502L+J 147-2863@ 9.04 8.22 7.55
190 x 305 x 31 mm WBU-508L+J 147-2864@ 21.65 20.81 20.03
143 x 64 x 8.2 mm WBU-57J 147-2865@ 7.58 6.31 5.41
115x 70 x 8.2 mm WB-601J 147-2866@ 6.73 5.63 4.83

Mounted Bread Board

@ Horizontally mounted bread boards

@ Ideal for use with ICs or where multiple
power rails are needed

@ Two or three boards mounted on sturdy
aluminium base plate

@ Four colour coded terminals

Nickel silver contacts 0.1 pitch
160 x 190 250x 160 Lead size 0.310 0.8 (20-29 AWG)
204641
Price Each
Order Code 1+ 5+ 10+
Two mounted bread boards WBU-504117-3682@ 27.76 24.74 21.81
Three mounted bread boardsWBU-506117-3683@® 40.21 34.11 28.02

Bread Boards

® Compliant
ROHS A Non-compliant

@ 08447 11 11 11

Fax: 08447 11 11 12

$911055899y pue BuidAyoj0.d
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PCB Prototyping

Bread Boards - continued

Bread Boards - continued

@ Three bread boards mounted on an aluminium base
@ Four power or signal connection terminals
@ Bracket for mounting switches, potentiometers, etc.

@ Extender board to increase work area
204623

. —
S0/ S0J-SMD Multiadapter =
T B B @ EPOXY fibre-glass FR4 1.50 mm double-
sided 35 um Cu
i it @ Through plated holes <7 1,00 mm
siecsim [ I @ Adapter for 10 different SOs
@ Solder and component side with chem. NI/
AU surface and solder stop mask
@ pre-scratched rated break points for the

separation of individual modules from the

Price Each
Order Code 1+ 10+ 20+ ° g?zzr-dsa £ 88,00 mm
Mounted Breadboard 147-177 75.22 69.11 62.06 - -
Prototype board 147-175 16.63 13.84 11.23 Pitch (mm) mil No. of Pins Size (mm)
Extender Board 147-176 4.80 3.94 3.69 1.97 05 8 39 (1 53 ITIi|)
1.27 05 8-w 7.5 (295 mil)
Jumper Wire Kit 1.27 05 14 3.9 (153 mil)
© WIN608. 2 1.27 0.5 16 3.9 (153 mil)
-60B - 25 pieces per wire - over 127 05 6-w 75 (295 mil
all 350 assorted colour coded jumper : : St .)
wires 1.27 05 20-w 7.5 (295 mil)
@® WJW-70B - 10 pieces per wire - over 1.27 0.5 24-w 7.5 (295 mil)
all 140 assorted colour coded jumper 1.27 0.5 28 -w 7.5 (295 mil)
° \‘;Vv'rgs ¢ enath 1.27 05 32 7.5 (295 mil)
ide range of lengths -
@ PVC insulated 22AWG preformed 127 05 40809 10.16 (400 mib
wires 447237
gg ;%T:gt:;ch Miftrs. Price Each
0.1",0.2',0.3, 0.4', 0.5, 0.6°, 0.7", 0.8", 0.9" List No. Order Code 1+ 10+ S0+
1.0,2.0",3.0",4.0", &5.0" RE932 117-2131@ 10.15 -- --
2046% Case Style
Mt Price Each 50-8 RE932-01 142-6169@ 3.18 3.05 2.93
R Gt e o i SO-8W  RE932-02 142-6170@ 318 3.05 293
S0-14 RE932-03 142-6171@ 3.18 3.05 2.93
WJW-70B  147-2867@ 4.46 3.89 3.30 : ’ ]
S0-16 RE932-04 142-6172@ 3.18 3.05 2.93
WJW-608  117-3677@ 9.65 8.03 7.05 SO-16W  RE932-05 142-6173@ 3.18 3.05 2.93
S0-20W RE932-06 142-6174@ 3.18 3.05 2.93
S0-24W RE932-07 142-6176@ 3.18 3.05 2.93
SMD Adaptor S0-28W  RE932-08 142-6177@ 3.18 3.05 293
S0-32 RE932-09 142-6178@ 3.18 3.05 2.93
SMD Adapter - MSOP —_— S0J 40 RE932-10 142-6179@ 3.18 3.05 2.93
FETH ELETRONK ™ : P ——
@ FR4 EPOXY fibre-glass 1.50 mm double-sided 35 um CU (pth) TSSOP-SMD Multiadapter _F
@ Solder and component side with chem. NI/AU surface and solder — _— - e .

stop mask
@ hole dia 1.00 mm
@ adapter for 1 x MSOP-8 or 1 x MSOP-10

448734

@ Pitch 0.65 mm/0.50 mm

et &8 @ FR4 EPOXY fibre-glass 1.50 mm double-sided
S t 35umCU
& @ Through plated holes <0 1.00 mm

Mftrs. Connector Price Each @ Adapter for 10 differents TSSOP
List No. Type Order Code 1+ 10+ 100+ =
RE903 MSOP-8 128-77400 5.09 4.64 4.08 @ Solder and component side with chem. NI/AU surface and solder stop mask
RE904 MSOP-10 128-7741@ 5.09 4.64 4.08 @ Pre-scratched rated break point for the separation of individual modules from the board
@ Size: 58.90 x 120.10 mm
) — Pitch (mm) mil No. of Pins Size (mm)
SSOP-SMD Multiadapter 0.65 225 8 4.4 (173 mi)
e B @ Pitch 065 mm /0.635 mm T SO 0.65 225 14 4.4 (173 mil)
@ EPOXY fibre glass FR4 1.5 mm double- 0.65 22.5 16 4.4 (173 mil)
o %'ﬁed 3}? L?”tl (élf] s 1,00 mm 0.65 25 20 4.4 (173 mil)
rough plated holes 1.00 mm & -
@ Adapter for 7 different SSOP 0.65 225 2 4.4 (173 mi)
________________ @ Solder and component side with chem. NI/ 0.65 225 28 4.4 (173 mil)
------------- AU surface and solder stop mask 0.65 225 32 6.1 (240 mil)
@ pre-scratched rated break points for the 0.5 19.6 38 4.4 (173 mil)
gggera(;ation of individual modules from the 05 196 ) 6.1 (240 mil)
RIERREEEN @ Size: 61.40x 81.70 mm 05 196 5 6-1 (240 mi
Pitch (mm) mil No. of Pins Size (mm) 447238
0.65 22.5 14 5.3 (208 mil) Mftrs. Price Each
0.65 25 16 5.3 (208 mil) List No. Order Code 1+ 10+ 50+
0.65 225 20 5.3 (208 mil) RE933 17-21320 12.43 -- --
- Case Style
0.65 25 24 5.3 (208 mil) TSSOP-8  RE933-01 142-6180@ 4.34 4.20 4.03
0.65 25 28 5.3 (208 mil) TSSOP-14 RE933-02 142-6181@ 4.34 4.20 403
- TSSOP-16 RE933-03 142-6182@ 4.34 4.20 4.03
0635 57 48 7.5 (300 mil) TSSOP-20 RE933-04 142-6183@ 434 420 403
0.635 25.7 56 7.5 (300 mi) TSSOP-24 RE933-05 142-6184@ 4.34 4.20 4.03
TSSOP-28 RE933-06 142-6185@ 4.34 4.20 4.03
147236 TSSOP-32 RE933-07 142-6186@ 4.34 4.20 4.03
) TSSOP-38 RE933-08 142-6183@ 4.34 4.20 403
Mitrs. Price Each TSSOP-48 RE933-09 142-6189@ 434 4.20 403
List No. Order Code T+ 10+ 50+ TSSOP-56 RE933-10 142-6190@ 434 4.20 403
RE931 117-2129@ 964 -- --
Case Style
SSOP-14 RE931-01 142-6161@ 360 348 333 .
SSOP-16 RE931-02 142-61620 360 348 333 700 products added online every week
SSOP-20 RE931-03 142-6164@ 360 348 333
m SSOP-24 RE931-04 142-6165@ 360 348 333
= SSOP-28 RE931-05 142-6166@ 360 348 333 .
| ssop-48 RE931-06 142-61670 360 348 333 A See our pick of the hottest products and
P S50% RESST07 14z 616t a4 sE ) ) latest technologies in ‘What's New?’ at
= v www.farnell.co.uk
O Over 480,000 products online @ -

1008 Find it fast online *@ www.farnell.co.uk

Prices are in £ sterling & exclusive of VAT



PCB Prototyping

A —,
SMD/QFP Multiadapter Prototyping Board RE 470 == Price Each
For 23 different SMD/QFP-ICs Mitrs. ListNo. ~ Order Code 1+ 10+ 25+ 100+
T ELECTRONK™ RE900 117-2125@  9.18 7.51 6.87 5.90
g8 @ Chemical NI/AU with solder stop mask Case Style )
@ Prescratched rated break point for the separa- TSOP-1,28-60Pin ~ RE900-01 142-6155@ 550 5.30 5.09

TSOP-1,28-48 Pin ~ RE900-02 142-6156@  5.50 5.30 5.09

tion of individual modules from the board TSOP-1,20-24Pin  RE900-03  142-6157® 550 530 509

@ Gerber data for manufacture of the solder re- TSOP-1 16-36 Pin  RE900-04 142-6158@  5.50 530 500
sist masks and the soldering paste imprint will TSOP-2, 40-44 Pin ~ RE900-05 142-6159@  5.50 5.30 5.09
be provided free of charge on request TSOP-2, 20-32 Pin ~ RE900-06 142-6160@  5.50 5.30 5.09

@ Size 123x 203 mm
¢ @ Epoxy fibre-glass FR4 1.50 mm double-sided

- . 35 um CU QFP Multiadapter 144
@ Plated through holes © 1.00mm
@ Pad spacings 0.40mm (15.7mil) and 0.50mm (19.7 mil.) p

1l

$911055899y pue BuidAyoj0.d

um

i

@ EPOXY resin FR4 1.50 mm double-

@ Adaption board for 23 different SMD-QFPs sided 35 um CU (pth)
Pitch (mm) (mil)  Pin Size (mm) Pitch (mm) (mil)  Pin Size (mm) @ chem. NI/AU
0.4 15.7 80 10x10 0.5 197 40 07 x 07 @ Two universal QFP layouts for various hous-
0.4 157 100 10x14 0.5 197 48 07 x07 ing sizes and pin numbers:
0.4 157 100 12x12 05 197 72 10x10 LQFP: PQFP, TQFP
0.4 157 108 10x14 0.5 197 80 12x12 —_ -4 - i i
0.4 157 108 12x12 0.5 19.7 100 14x14 _ Layer 1: 24-144 p!ns, 0.50 mm p!tCh' 5.
Layer 2: 24 - 144 pins, 0.65 mm pitch, sq.
0.4 157 120 14x14 0.5 197 120 14x20 . . .
0.4 157 184 2020 05 197 128 14520 [ ] Compqnenlt sides with solder resist mask
0.4 157 224 20 % 28 0.5 197 144 20 X 20 @ Four pin rail rows 2 x 18 pole, basic grid 2.54 mm, borings 1.00 mm @
0.4 157 232 20x28 0.5 197 176 24x24 @ Size 57,2 x 57,2 mm
0.4 15.7 264 20x 28 05 19.7 208 28X 28 333614
s B e
05 197 264 28 % 40 List No Order Code 1+ + + +
235500 RE471 117-21260 1698 -- -- --
Price Each

. . A——

Miftrs. List No. Order Code 1+ 10+ 25+ 100+ QFP Multladapter 240 e —

RE470 - Epoxy FR4 117-2124@ 26.37 2479 2374 22.68 : E

@ EPOXY resin FR4 1.50 mm doy- ™ aem
ble-sided 35 um CU (pth)
@ chem. NI/AU
@ Two universal QFP layouts for various housing
sizes and pin numbers:
LQFP, PQFP; TQFP
— Layer 1: 144 - 240 pins, 0.50 mm pitch, sq.

SMD Multiadapter Prototyping Board RE460 ==

For 23 different SMD-ICs .

i ® Chemical NI/AU and solder stop mask
@ Prescratched rated break point for the separa-

tion of individual modules from the board — Layer 2: 144 - 240 pins, 0.65 mm pitch, sq.
@ Manual soldering @ Component sides with solder resist mask
@ For the SMD individual processing in the labo- @ Four pin rail rows 4 x 15 pole, basic grid 2.54 mm, borings 0.90 mm @
ratory area a freehanded coating of 100 to 200 @ Size 70.00 x 70.00 mm
single spots with precise metering hoppers is 333815
possible with grids from 0.50 mm to 1.27 mm Mftrs. Price Each
8 ® Reflow soldering by means of purpose made List No. Order Code 1+ + + +
separate SMD templates RE472 117-2127@ 17.85 —= —= ==
Size: 120x 175 mm
Material: Epoxy FR4FR4 1.50 mm, double-side
Pliod through hokes: 35.4um CU (ot SMD/SOT-23 Multiadapter Prototyping Board RE 901 e —
Pitch: from 0.5mm to 2.54mm Also for SOT-23/8, S0T-223, SOT-89, T0-252 and SC-75 ol

Adaption board for 23 different SMD-ICs

Pitch and pin assignment: Multiadapter circuit board with six micro-miniature semi-

0.5mm pitch: 64, 100 Pin conductor circuits. The PCB can be equipped with twenty
0.635mm pitch: 164, 132, 120, 100 Pin | differenttypes of semiconductors: $0T-23 (with SOT-23/3,
0.8mm pitch: 32,44, 64, 80 Pin S0T-23/5, S0T-23/6, SC59, SC74, SC74A, SMT3, SMT5
1.27mm pitch: 18,20, 28, 32, 44, and SMT6), S0T-223, T0-252/D-PAK, SOT-89, SOT-23/8
52,68, 84 Pin 238505 (with SC70, SC88A, UMT3, UMT5 and UMT6) and SC75
(with EMT3 and SC75A). The board layouts meet the industry standard of the respective
Mftrs. Price Each semiconductor case size.
List No. Order Code 1+ 5+ 10+ 50+ Measurements for SO0T-23/6 SO0T-23/8
RE460 117-2184@ 20.85 20.01 18.65 16.99 Pad-Size (mm) 071x1.0 046x 1.1
Pad-Pitch (mm) 0.95 0.56
Size (mm) 2.54 2.54
S, il i
SMD/TSOP-I/Il Multiadapter Prototyping Board RE 900 —F Sommoueon s x g 7o arows x4
For 14(1) and 7 (1) different SMD/TSOP-ICs Board thickness  1.5mm

i BT’ Board material R4 (single sided 35 um Cu)
@ Pitch spacings: Components side Chemical nickel/goldsolder stop-off mask and board assembly print
0.40mm (15.7 mil); 0.50mm (19.7 mil); gonlecgolps gpole plrr]l terminal conneﬁnon spe}clng 2.54 mm, boring @ 1.00 mm
0.65mm (26.5 miI) reak off lines re n_otc ed to separate the modules )
. . Gerber Data Tanning data (format Gerber) for production of the solder stop-off mask and the
0.80mm (30|m'|)’ 1.27mm (50 mil) ) solder paste print are available free of charge on request
@ FR4 EPOXY fibre-glass FR4 1.50 mm double-sided 35 um 242013
Ccu .
@ Plated through holes @ 1.00mm Mm‘o Order Code e o Price Each o o
@ Solder and component side with chemical NI/AU surface RE901 : 117-21138 348 o o o
= 9 and solder stop mask .
@ Prescrachted rated break point for the separation of individual moduls from the board
@ Gerber data for manufacture of the soldering paste imprint will be provided free of Self-adhesive SMT contact strips =
charge on request - i .
° Size:g72.60 xq76.20 mm Glass reinforced epoxy laminate FR4 0.80 mm one-sided 35 um CU ol
@ adaption board for 14 different SMD TSOP | and 7 different SMD TSOP Il Chips : We recommend you to mount the seff-adhesive con-
ng‘sl Pg‘;“ " 42'"28 " S'Z‘:;a’;/:m tact strips on a grounding point motherboard (such
X 140, 48, X as RE201-LFDS or RE334-LF) for optimum use and
ggg : 82 28, 32% ;‘2 8 162: 1260 reduction of interference fields.
S0P | 0.65 16.2498.36 12%14 The underside mounted double-sided adhesive tape
' T also allows high flexibility in contact strip positioning.
It is possible to solder components up before or after
ggg “ 10'287 20 22%28 " Hg : ;?2 mounting the contact strips. Circuits can also be constituted free of grid-related limits. f
' EERES ' ’ 238542 The greatest advantage, however, that this contact strip system offers is to allow the user

independency of package sizes. The self-adhesive contact strips are available with any
current pitch spacing.

@ scribed predetermined breaking point

@ Surface area made from Au

@ Size 90 x 100 mm

ROHS & oot ot @ 084471111 11 Fax: 08447 111112 1009
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PCB Prototyping

SMD Adaptor - continued

Self-adhesive SMT contact strips - continued
Glass reinforced epoxy laminate FR4 0.80 mm one-sided 35 um CU - continued
498274

Miftrs. Price Each

List No. Pitch Order Code 1+ 5+ 10+ 25+
RE1010 2.54 153-3013@ 12.05 11.57 11.15 10.75
RE1020 1.27 153-3014@ 12.05 11.57 11.15 10.75
RE1030 1 153-3015@ 12.05 11.57 11.15 10.75
RE1040 0.8 153-3016@ 12.05 11.57 11.15 10.75
RE1050 0.65 153-3017@ 12.05 11.57 11.15 10.75
RE1060 0.635 153-3018@ 12.05 11.57 11.15 10.75
RE1070 0.5 153-3019@ 12.05 11.57 11.15 10.75
RE1080 0.4 153-30200 12.05 11.57 11.15 10.75

Prototyping Boards

SMD-PCB RE435

53 x 95 mm S ART
i Grid: 39 x59
Pitch: 1.27mm x 1.27mm
Material: Epoxy
Pad area: 1.00mm?
Hole dia: 0.35mm

@ EPOXY fibre-glass FR4 0.70 mm double-sided 35 um CU (pth)
@ chem. SN
@ SMD breadboard 1.27 x 1.27 mm (1/40")
@ 39 x 59 single-hole conductors 1.0 mm2
@ hole dia 0.35 mm

@ suitable for all SMD components

@ size 53 x 95 mm

For connection with DIN 41612 C and R Connectors.

Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+
RE435-LF 117-2133@ 9.34 8.61 8.18 6.91

Experimental Board RE437

ROTH ELENTROMK ™
= @ Experimental board for SMT
@ Solder pads are drilled for through hole appliances
@ Euro size 160 x 100mm
@ Double sided plating 35um copper free rings pre-
tinned
@ Two connector channels for 31 way DIN41612
@ 4 outside tracks for earth or potential

107 x 69 solder pads

Working temperature: max. 150°C

Soldering bath proof: 260°C max. 50 sec

EPOXY fibre-glass FR 4 1.5 mm single-sided 35 um CU
@ Hot air leveling (HAL-leadfree)

Layout Thickness 1.5mm
Pitch 1.27mm x 1.27mm Hole © 0.35mm
Material Epoxy fibre glass 232042
Mftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+
RE437-LF 117-2111@ 15.80 13.65 13.28 12.02
Metric Prototyping Board ?
With 2.0 mm Hole Spacing b, S
@ Hole spacing 2.00 x 2.00mm
@ 44 x 42 lines of holes
@ Single-hole conductors 1.60 mm?
@ hole dia 0.8mm
@ Soldering stop mask at the solder side
@ Size 90.17 x 95.89mm
[
[
[

238504

Price Each
Mftrs. List No. Order Code 1+ 10+ 25+ 100+
RE130-LF 117-2114@ 3.48 3.10 2.78 2.48
Prototyping Board for D-Sub connector DIN 41652 ———
RE226 Series .
RCTH ELEXTRONK

@ EPOXY fibre-glass FR4 1.50 mm single-sided 35 um CU
@ hot air levelling (HAL-leadfree)

@ connector D-Sub DIN 41652

. @ 2x37-channel

s @ 35 x42single hole conductor 2.1 mm @

~ @ hole spacing 2.54 x 2.54 mm

@ hole dia 1.0 mm
@ 2 potential strips
@ size 100 x 160 mm

449584

Price Each
Mftrs. List No. Order Code 1+ 5+ 10+
RE226-LF 122-11450 6.63 567 49
Double side test boards for SMT components thC=

@ AL 441 - Epoxy thickness: 1,6 mm
@ Fully SMD padded with DIN 41612 C.
@ Drilling 0,4 mm.

@ Double sided 8475 plated holes.

481181

Miftrs. Price Each
Format List No. Order Code 1+ 5+ 10+
100x160 AL441 126-7766@ 2453 2332 2212

Eurocard Single-Sided Stripboard

@ Pre-grilled eurocard SRBP (synthetic resin bonded
paper)

@ Flame retardant to UL94V-0

@ DIN41612 connector mounting holes at each end

@ Manufactured to BS4584 Section 102.7

Matrix Pitch  Strips mm Rows
1" 36x1.9 62
L=160, W=100, Th=1.6
204692
Price Each
Order Code 1+ 10+ 20+ 50+
451-058 4.53 4.45 3.96 3.64
—_—
PGA PCB RE440
FOTH ELEKTa "

@ Experimental board for PGA sockets and
housings

@ Euro size 160 x 100mm

@ Through hole

@ Single side plating 35um copper

@ Connector channel for 32/64/96 way DIN41612

Layout 4304 holes
Pitch 2.54mm x 2.54mm
Material Epoxy fibre glass
Thickness ~ 1.5mm
Hole & 0.80mm
Pad @ 1.4mm
232044
Price Each
Miftrs. List No. Material ~ Order Code 1+ 5+ 10+ 50+ 100+
RE440-LF Epoxy  117-2181®@  16.02 15.43 14.34 12.09 10.42
e
SMD PCB RE450
ST ELECTRONE™

@ Experimental board for SMD

@ Euro size 100 x 160mm

@ Single side plating 35um copper solder pads
pre-tinned

@ No through holes

@ Pattern for 40 different semiconductor housings

Number of Pins

Housing Pitch

QFP 0.80mm 44, 56, 64, 72, 80, 94, 100, 120

QFP 0.85mm 48, 54, 56, 64, 68, 80, 100

QFP 0.50mm 48, 64, 72, 80, 100, 120, 144, 160

SOP 1.27mm  max. 44 - pinin 225, 300, 375, 450, 525, 600 mil
SOP 1.00mm  max. 36 - pinin 225, 300, 375 mil

SSOP  0.80mm  max. 42 - pinin 300, 450 mil

SSOP  0.65mm  max. 30 - pinin 225, 300 mil

SDIP 1.778mm max. 64 - pinin 300, 400, 500, 600, 750 mil
232059

Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+
RE450-LF 117-2110@ 9.7 9.14 8.74 8.45

700 products added online every week

See our pick of the hottest products and
latest technologies in ‘What's New?’ at
www.farnell.co.uk

O

\vr

www.farnell.co.uk

Prices are in £ sterling & exclusive of VAT
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Experimental Board RE319 e

@ Experimental board with rings ROTH ELETRONK™

" @ Euro size 160 x 100mm

@ Through hole Single side plating 35um copper

@ Connector channel 32 way DIN41612 type C

Layout 37 x 55 holes

. Pitch 2.54mm x 2.54mm

I Material Phenol paper or epoxy fibre glass
Thickness1.5mm

Hole © 1.0mm
Pad © 2.0mm
232055
Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+ 100+
RE319-HP 117-2107@ 3.51 3.00 2.64 2.10 1.92
RE319-LF 117-2108@ 4.30 3.95 3.63 3.51 3.43

Eurocard Prototyping Board RE 526
DIN 41612/H - 15 Channel/5.08mm Hole Spacing

Connector DIN 41612 Typ H 15-channel

Hole spacing 5.08 mm

Additional print at the component side

36 continuos strips with 56 holes

Hole spacing 2.54 x 2.54 mm

Hole diameter 1.00mm

Size 100 x 160mm

SRBP-paper FR2 1.50 mm single-sided 35um CU

1

|

@ Covered with solderable lacquer
@ EPOXY fibre-glass FR4 1.50 mm single-sided 35um CU

@ Hot air levelling (HAL-leadfree)
238510

Miftrs. Price Each

List No. Order Code 1+ 10+ 25+ 100+
RE526-HP 117-2120@ 2.58 229 2.07 1.85
RE526-LF 117-2121@ 4.04 3.58 3.23

Eurocard Prototyping Board RE 527
DIN 41612/B(D) - 32 Channel 2.54 (5.08)mm Hole Spacing

Additional print at the component side

38 continuos strips with 57 holes

Hole spacing 2.54 x 2.54 mm

Hole diameter 1.00mm

connector: 32-channel DIN 41612 type C a 2,54
mm 32-channel DIN 41612 type D a+c 5,08
mm

@ Size 100 x 160mm

@ SRBP-paper FR2 1.50 mm single-sided 35um CU (RE527HP)

@ Covered with solderable lacquer

@ EPOXY fibre-glass FR4 1.50 mm single-sided 35um CU (RE527EP/LF)

@ Hot air levelling (HAL-leadfree)

n
=3
I3

%

238511

Miftrs. Price Each

List No. Order Code 1+ 10+ 25+ 100+
RE527-HP 117-2122@ 2.51 2.22 2.02 1.80
RE527-LF 117-2123@ 4.68 4.16 3.75 3.36

Prototyping Board RE 315
Eurocard 100 x 160mm

1

|

@ 37 x56 holes

@ 1.5 mm single-sided 35 um CU

@ SRBP-paper boards are covered with solderable
lacquer

@ Epoxy glass fibre solder pads have hot air level-
ing (HAL-leadfree)

Hole spacing:  2.54 x2.54mm  Hole Diameter:  1mm

Material: SRBP-paper
Epoxy glass fibre
238527
Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+ 100+
RE315-HP 117-21400@ 3.31 310 2.8 257 249
RE315-LF 117-2142@ 585  5.01 439 351 3.19

Prototyping Board RE 524
Eurocard 100 x 160mm

i @ 1.5 mm single-sided 35 um CU

@ Connector 32-channel DIN 41612

@ Grid 5.08 mm type D

@ SRBP-paper boards are covered with solderable
lacquer

@ Epoxy glass fibre solder pads have hot air level-
ing (HAL-leadfree)

PCB Prototyping

Hole matrix: 36 continuous strips with 61 borings
Hole spacing:  2.54 x 2.54mm

Strip width: 2mm
Hole diameter:  1mm

Material: SRBP-paper
Epoxy glass fibre
238526

Miftrs. Price Each

List No. Order Code 1+ 5+ 10+ 50+ 100+
RE524-HP 117-2176@ 344 292 257 206 1.87
RE524-LF 117-2178@ 546 468 410 327 298

: —
Prototyping Board RE 523 F
Eurocard 100 x 160mm 5
HETH ELEXTRONS

@ 1.5 mm single-sided 35 um CU

@ Direct connectors 37-channel

@ SRBP-paper boards are covered with
solderable lacquer

@ Epoxy glass fibre solder pads have hot
air leveling (HAL-leadfree)

Hole matrix: 37 continuous strips with 57 borings  Strip width: 2mm
Hole spacing: 2,54 x 2,54mm Hole diameter: 1mm
Material: SRBP-paper
Epoxy glass fibre
238525

Miftrs. Price Each

List No. Order Code 1+ 5+ 10+ 50+ 100+

RE523-HP 117-2112@ 3.03 -- -- - - - -

RE523-LF 117-2175@ 3.74 3.60 3.34 2.94 2.83

i —
Prototyping Board RE 522 F
Eurocard 100 x 160mm 5
RCTH ELEXTRONK

® 1.5 mm single-sided 35 um CU

@ Connector 31-channel DIN 41617

@ SRBP-paper boards are covered with
solderable lacquer

@ Epoxy glass fibre solder pads have hot
air leveling (HAL-leadfree)

Hole matrix: 37 continuous strips with 57 borings Strip width: 2mm
Hole spacing: ~ 2.54 x 2.54mm Hole diameter: 1mm
Material: SRBP-paper
Epoxy glass fibre
238524
Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+ 100+
RE522-HP 117-2173@ 3.31 3.10 2.88 2.57 2.49
RE522-LF 117-2174@ 4.89 471 4.38 3.85 3.71

Prototyping HF-Board RE 334
Eurocard 100 x 160mm

Hole matrix: 32 x 53single-hole conductors o
M Hole spacing:2.54 x 2.54mm
Material: Epoxy glass fibre

@ 1.5mm thick

@ Double-sided 35 um CU , through plated

@ Hot air leveling (HAL-leadfree)

@ Connector 32/64/96-channel

@ DIN 41612 type C

* @ The component side is totally laminated by CU

@ The through-holes are etched free so that a conducting connection to the other compo-
nent side is impossible

@ If the CU-coating is connected to ground the electrical components are optimally
shielded against the solder side

@ By this HF, digital and analog circuits can be built up with high reliability

@ The component and solder side ar laminated with solder lacquer and additional prir12t38522

ELETRONK ™

Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+
RE334-LF 117-2159@ 14.83 13.94 13.36 12.76

. —
Prototyping Board RE 321
Eurocard 100 x 160mm S AT

. @ 1.5mm thick
@ Double-sided 35 um CU
@ Through plated and hot air leveling (HAL-lead-

free)
@ Connector 32/ 64/ 96-channel DIN 41612

Hole matrix: 36 x 55 single-hole conductors

Hole spacing: ~ 2.54 x 2.54mm

Material: Epoxy fibre glass FR4

238521

Miftrs. Price Each
List No. Order Code 1+ 5+ 10+ 50+ 100+
RE321-LF 117-2152@ 8.19 7.26 6.54 5.45 5.02

® Compliant
ROHS A Non-compliant

@ 08447 11 11 11

$911055899y pue BuidAyoj0.d

S

Fax: 08447 111112 1011
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4VSXSX]TMRK &SEVHW G 1IXVW Price Each

OMWX 2S Order Code
. —r .
Prototyping Board RE 520 F 6) 0*(7 117-2158@
Eurocard 100 x 160mm .
RCTH ELEXTRONK
° QQ WMRKPIQWMHIH Eurocard Prototyping Board
° GSRXMRYSYW WXVMTW [MXLp %{
° 7684 TETIV FSEVHW EVI GszIvily ngleSed | v e F p
PEGUYIV ° 4VI HYMPPIH TVSXSX]TMRK FSEV
° )TS\] JMFVI KPEWW FSEVHW L K ,%01ERYJEGXYV IBB4bBRSethod 4 XS
PIEHJIVII 102.7
° *PEQI VIXHIWN-DRX XS
° QQ TEHW QQ LSPIW EX QE
,SPI WTEGMRK \ QQ ,SPI HMEQIXIV QQ ° (-2 GSRRIGXSV QSYRXMRK LS
1EXIVMEP 76&4 TETIV
)TS\] KPEWW JMFVI
0! ! 8L!
1IXVW Price Each
OMWX 2S Order Code
6) 4 117-2154@ Price Each
6) 0* 117-2155@ Order Code
451-060
. e
Prototyping Board RE 318 F

Eurocard 100 x 160mm Eurocard, Single Size (High Density)

RCTH ELEXTRONK ™
QQ XLMGO
WMRKPI WOM'91H
\ WMRKPI LSPI G&RHYGXSV
,SPI WTEGMRK \ QQ
,SPI HME QQ
'SRRIGXSV GLERRIP
(-2
; : +VMH QQ X]TI "'
° 76&4 TETIV FSEVHW EVI GSZIVIH [MXL WSPHIVEFPI PEG
° 8LI ITS\] JIMFVI KPEWW WSPHIV TEHW EVI XMRRIH
° -R EHHMXMSR XS XLI WSPHIVMRK TSMRXW XLIVI EVI X[SQESREMRMEYW GSRHYGXMRK WXV MW EKS WAV HI
IEGL WMHI JSV TS[IV WYTTP] XEWOW

° 8LVII TPERI LMKL HIRWMX] FSEVH
,SPI EXV M\ \ WMRKPI LSBEB EFRHEGXSVW Y
(VMPS UsPiw \ SPI HMEQIXIV Q%Q‘QQ ° (-2 GSRRIGXSV QSYRXMRK LSPIW EX SRI IRH
,SPI WTEGMRK \ QQ
1EXIVMEP 76&4 TETIV q
)43<= IJMFVI KPEWW Order Code Price Each
1IXVW Price Each 147-905
OMWX 28 Order Code
. e Prototyping Board for D-Sub Connector RE 225 =F
DIN 41652 - 2 x 25 Channel S AR
; — \ GLERRIP
Prototyping Board RE 317 F 'SRRIGXSV ( 7YF (-2
\ WMRKPI LSPI GBRHYGXSV

HF Board Eurocard 100 x 160mm T ELETRC ™
- = ,SPI WTEGMRK \ QQ

QQ XLMGQ ,SPI HMEQIXIV QQ

7TMRKPI W@ HIH TSXIRXMEP WXVMTW
"'SRRIGXSV GLERRIP 7MA \

(-2 76&4 TETIV *6 WWIRKP| W]
+VMH QQ X]TI ( Qe wWe

‘9
;?E%AUT(F\;“V FSEVH MW GSZIVIVIH ML W IVVESFF’DI-IIVEFPI PEGUYIV

V. *6 T WMRKPI WMHIH
8LI ITS\] IMFVI KPEWW FSEVHOW?%F%-{E\M%%”%NF{ARK %0 PI’%I-?]VII

XMRRIH
,SPI QEXVM\ \  WMRKPI LSPI4ESREWIEXSVW QQ-
,SPI WTEGMRK \ QQ ,SPI HMEQIXIV QQ 1IXVW Price Each
1EXIVMEP 76&4 TETIV OMWX 2S Order Code
)43<= JMFVI KPEWW 6) 4 117-2118@
6) O* 117-2119@
1IXVW Price Each
OMWX 2S Order Code i ——
6) 4 117-2169@ Prototyping Board for D-Sub Connector RE 224 _F
6) 0 117-21700 DIN 41652 - 2 x 9- channel and 2 x 15- channel .
ROTH ELENTRONK
"SRRIGXSV ( 7YF (-2
PrototvplngBoardRE201 == \ GLERRIP ERH \ GLERRIP
F \  WMRKPI LSPI GBRHYGXSV
HF Board Eurocard 100 x 160mm HOTH ELEXTRCNK™ 'SPl WTEGMRK \ QQ
\  WMRKPI LSPI GSRHYGXSV ,SPI HMEQIXIV QQ
,SPI WTEGMRK \ QQ TSXIRXMEP WXVMTW
,SPI HME QQ 7TMAI \ QQ
"SRRIGXSYV GLERRIP
(-2 XJTee ° 76&4 TETIV *6 QQ WRIRKPI WMHIH
8LI GSQTSRIRX WMHI MW XSXERPIgRPEQ ,M,RW WEESV éypl PEGUY IV
3RP] XLI XLVSYKL LSPIW EVI |xe|_)|¢bg 1 WES Xk B ¥ W M WMRKPI WMHIH

GSRHYGXMRK GSRRIGXMSR XS XLIg& Qe B2 Xp Wik M\%O PIEHIVII
MQTSWWMFPI

°© -J XLI GSTTIV GSEXMRK MW GSRRIGXIH XS KVSYRH XLI IPIGXVMGEP GSQTSRIRXW EM’IGe?a;:l;lXMQEPP]
WLMIPHIH EKEMRWX XLI WSPHIV WMHI XV WX 25
° &] XLMW ,* HMKMXEP ERH EREPSK GMVGYMXW GER% IQI\EMOIMX Y% Ifll\a%‘is.LMKL VIPMEFMPMX]

° )43<= JMFVI KPEWW *6 "™QQ9HSYFPI WMHIH ot

° 7684 TETIV *6 QQ HBYF®| WMHIH n7-2117e
,SPI QEXV M\ \ WMRKPI LSPI4ESREHWIEX SVW QQ-

,SPI WTEGMRK \ QQ L SPI HMEQIXIV QQ

1EXIVMEP 76&4 TETIV

)43<= JMFVI KPEWW

*MRH MX JEWX SRP N@? [[[ JEVRIPP GS Y O gdftbstiohttssion” fydwtinfipgwsy



4'& 4VSXSX K
L]
,MKL *VIUYIRG] 4VSXSX]TMRK &SEVF YYVSGEVH 6) = g
° )TS\] &SEVH WTIGMJMGEPP] HIWMKR 1°4y&3<= JMFVI KPEWW'SE @
XSX]TMRK WMRKPI WMHIH  ™Q '9 <
° (SYFPI 7MHIH &SEVH b ° LSX EMV PIZIPMRK ,%0 PIERJVII
° +VSYRH 4PERI SR SRI WMHI [MXL GP|E |[W XSGSRXMRYSYW WXVMTW [MXL F
EZSMH WLSVX GMVGYMXW ° LSPI WTEGMRK \ Q@
° 4EH 7MAl QQ PMEPIWQ ° LSPI HME )
° (-2 1SYRXMRK ,SPIW ° [MXL EHHMXMSREP TVMRX R GSQ
° Y)YVSGEVH WMAI \ QQ ° GSRRIGXSV ~ GLERRIP (-2 yp
° KVMH QQ X]T1 ( °
o A
WMAI QQ o
7]
1IXVW 4VMGI )EGL g
OMWX 2S 3VHIV 'SHI =
6) 4 76&4 *6 ® [1]
1IXVW 4VMGI )EGL 6) 0* )TS\] *6 ® L
(IWGVMTXMSR 3VHVMW XSRS
,MKL *VIU e
4VSXSX]TMRK J)YVSGEVH 6)
&SEVH %0 °
° QQ HSYFPI WMHH*™'m™q '9
RTXL
4VSXSX]TMRK &SEVHW 6) 6) F ° ?J-I\-/?I\] ZIVWMSR LSX EMV PIZIPMRK
JYVSGEVH  \  QQ oy B ° '\ WMRKPI LSPI GSRHYGXSYV
QQ XLMGO ° LSPI WTEGMRK \ QQ
7MRKP| VM HYH ° LSPlI HME QQ
GSRRIGXSV GLERRIP (-2 . ° GSRRIGXSV GLERRIP
"SZIVIH [MXL WSPHIVEFPI PEGUYIV ° (-2 XTI
,SX EMV PIZIPMRK ,%0 PIEHJVII °© WMAI \ QQ
1JIXVW 4VMGI )EGL
. OMWX 2S 3VHIV 'SHI
,SPI QEXVM\ \ WSPHAV TEHWQQ 4EH 6) 4 76&4 *6 ®
,SPI WTEGMRK \'  QQ %) QQSPI 6) 0* )TS\] *6 °
\ QQ 6)
1EXIVMEP 76&4 TETIV
)43<= IMFVI KPEWW )YVSGEVH 4VSXSX]TMRK &SEVH ‘g=
4VMGI )EGL T ELENTRGNS. ™
1JXVW OMWX 2S 3VHIV 'SHI ° )43<= JMFVI KPEWW *6 QQ WM
6) 4 ) I'H ™Q '9
6) 0% ° ° LSX EMV PIZIPMRK ,%0 PIEHJVII
6) 4 ° ° \  WMRKPI LSPI GSRHYGXSV
6) 0 o ° LSPI WTEGMRK \ QQ
° LSPlI HME
— ° GSRRIGXSV GLERRIP (-2
71( 4VSXSX]TMRK &SEVH 8]T 6) ? ° KVMH QQ XTI (
o N
)YVSGEVH \  QQ . WMAI \ QQ
° IM\IH GSRWXVYGXMSR
° 71( FVIEHFSEVH \ QQ  1IXvw 4VMGI )EGL
° '\ WMRKPI LSPI GSRHYGXSWNWX 2$Q 3VHIV 'SHI
° 'SPl HME QQ 6) .4 °
° 7YMXEFPI JSV EPP 71( GSQTSRARXW" (]
° 8[S FVIEHFSEVHW \ QQ Y
ERH \ WMRKPI LSPI GSRHYGXSVW PU—
° ,SPI HME QQ J)YVSGEVH 6
° 'SRRIGXSV GLERRIP 7TMAI ' 0QQ +
° (-2 XTI AOTH ELERTRONK
o TMAI \ QQ WMRKPI WMHIH ™Q '9
7XERHEVH 71( Y)TS\] ZIVWMSR LSX EMV PIZIPMRK

LSPI QEXVM\ \  WMRKPI LSPI GSRHYGXSVW \ \ WMRKPI LSPI GSRHYGXSV QC
\ WMRKPI LSPI GSRHYGXSVW LSPI WTEGMRK \ QQ
,SPI WTEGMRK \ QQ \ QQ LSPI HME QQ
7MRKPI LSPI GSRHYGXSVW QQ QQ
,SPI HMEQIXIV QQ QQ
1EXIVMEP y43<= JMFVI KPEWW
4VMGI )EGL 1IXVW 4VMGI )EGL
1IJXVW OMWX 2S  3VHIV 'SHI OMWX 28 3VHIV "SHI
6) O0* P 6) ,4 76&4 *6 WMRKPI WOMHIH
6) 0*)TS\] *6 WMRKPI| W®HIH
6) 0*(0mMS\] *6 HSYFPI WN@{IH
I— 6 )1 WMRKPI WMHIH®
4VSXSX]TMRK &SEVH 6) = ) )
)YVSGEVH \' QQ W
VSGEVH 4VSXSX]TMRK &
° )43<= JMFVI KPEWW *6 Q MR IWMHIH :
™Q 9 VJEGI 1SYRX 8IGLRSPSK] 718 =

° LSX EMV PIZIPMRK ,%0 PIEHJVII

° \ WMRKPI LSPI GSRHYGXSV

° LSPI WTEGMRK \ QQ

° LSPI HME QQ

° GSRRIGXSV GLERRIP (-2

XTI

\

Vi
o'
o
=
D

1IXVW 4VMGI )EGL
OMWX 2S 3VHIV 'SHI
6) 4 ®
6) 0 °
® SQTPMERX R
6S,742SR GSQTPMERX E\
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4'& 4VSXSX]TMRK

4VSXSX]TMRK &SEVHW G

J)YVSGEVH 4VSXSX]TMRK &SEVH

7YVJEGI 1SYRX 8IGLRSPSK] 718 '

° 7MRKPI 7TMHIH +PEWW *MFVI ERH 76&4 TVSXSX]TI &SE
° 4VI (VMPPAHS P QQ

GSRXMRYIHQQ 4MXGL

J)YVSGEVHW

GSR

1IXVW 4VMGI )EGL
4VSZMWMSR MW QEHI SR EPP FSEVHW JSV XLI JSPPS[MRK 7Yy /M"l QQ OMW®WHZE 'SHI
EVI MR EHHMXMSR XS XLI XS XLI 30XETEH 7XVMTFSEVH GSRF  \ %+ & °
\ 73 \ 73 \ 8% \ 8%, ( \ %+ °
\ 73 \ \ 3'8%43-28 \ 78%6843-28 \  %+& °
\ 73 \ 738 \ 738 \ O %.& °
Vo %.& °
7TIGMIMGEXMSRW 3VHIV 'SHI 1IXVW OMW |\ 0.4 P<NEw] i i i
1EXIVMEP &PYI )TS\] +PEWW 668 \ %.8& °
&SEVH XLMGORIWWQ 668 v %.4 °
JSPI 1EXVM\ ' QQ 66& \ O %.4 °
JSPI WMAI 66& \ O %.4 °

Q
'STTIV XLMGORIWW

718 *SVQEX

TMHIW % & s MHGLY H(VTISIH |
TMRKPI 7MHIH
3OXETEH \ QQ

7XVMTFSEVH QQ

(SYFPI 7TMHIH
3OXETEH 30XEQRH
7XVMTFSEVH QQ
7XVMTFSEVH

4VMGI )EGL

4VSXSX]TMRK &SEVH
6)

7IVMI

D1
,%0 PIEHJVII

LSPI HME

LSPI WTEGMRK

QQ

|-

T ELEXTRONK™

\

4VMGI )EGL

1IJXVW O0OMWX 2S 3VHIV 'SHI

6) 7 \ QQ °
6) 7 \  QQ °
6) 7 \  QQ °

QQ WMRKPI WMHIH

QQ

4VSXSX]TMRK &SEVH 6)

7MAI \ QQ
' \  WMRKPI
LSPI WTEGMRK

1IXVW
OMWX 25 3VHIV 'SHI
6) .4 76&4 *6 °
6) 0* )TS\] *6 °

LSPI GS

\

Al

o

° LSPlI HME QQ

° GSRRIGXSV GLERRIP
° GSRRIGXSV GLERRIP
° GSRRIGXSV GLERRIP

4VMGI )EGL

ELEXTROMY ™

HYG XSV

QQ

e~

'
N NN

4VSXSX]TMRK &SEVH ")1
7MAI \ QQ

° 1
° ,%0 PIEHJVII

LSPI HME

1IXVW
OMWX 25 3VHIV 'SHI
6) 7 °
6) 7 °
6) 7 °

LSPI WTEGMRK

QQ

Al

\

4VMGI )EGL

QQ WMRKPI WMHIH

QQ

7XVMTFSEVH ERH 4EH 4vsxs>¢ﬁ;'rﬁﬂ.C&SE\Q;w

J)YYVSGEVH 4VSXSX]TMRK &SE

Ve
3/8%4WMRKPI ERH HSYFPI LIMKLX .

° 7TMRKPI WMHIH WMRKPI ERH |

° 3GXEKSREP TEHW JSV HIWMK

° 'ER FI YWIH [MXL 6SEHVYRRI\
TMRK SV HMWGVIXI GSQTSRIF

7TTIGMIJMGEXMSRW

1EXIVMEP )TS\] +PEWW

&SEVH 8LMGORIWW

'SRRIGXSV (FEXXIVR XS

,SPI QEXVM\ \
,SPI WMAI
TMQ '9
4VMGI )EGL
3VHIV 'SHI
7MRKPI LIMKLX  \ °
7MRKPI LIMKLX  \ °
(SYFPI LIMKLX  \ °
(SYFPI LIMKLX  \ °

J)YVSGEVH 4VSXSX]TMRK &SEV=
3/8%4YWMRKPI ERH HSYFPI LIMKLX [MAL nvso1rd TPERI

° 7TMRKPI WMHIH WMRKPI ERH
° 3GXEKSREP TEHW JSV HIWMK
° 'SPERHIV KVSYRH TPERI JSV
WGVIIRMRK
° 'ER FI YWIH [MXL 6SEHVYRRI
[VETTMRK SV HMWGVIXI| GSQ°
7TTIGMIJMGEXMSRW
1EXIVMEP
&SEVH 8LMGORIWW
'SRRIGXSV (FEXXIVR XS
,SPI QEXV M\ \
,SPI WM*"|

YTS\] +PEWW

4VMGI )EGL

3VHIV 'SHI
7TMRKPI LIMKLX \ ®
7TMRKPI LIMKLX \ ®
(SYFPI LIMKLX \ ®
(SYFPI LIMKLX \ ®

mhY'YSGEVH 4VSXSX]TMRK
30OXMTBEHVMT )YVSGEVHW

S
®

° 9RMUYI YOWEVMMH JSVQEX 7MHI &
° 3GXEKSREP WX]PI TEHW JSV HIWMKF
° 'ER FI YWIH [MXL [MVI [VETTMRK SV

VMRK
'WM%% 'SQTEXMFPI

° (-2 GSRRIGXSV TEXXIVR
°© 7TMPOWGVIIR VIJIVIRGI GSQTSRIRX W

kﬁF'l WMHIH

JMGEXMSRW

™
™ 1

3VHIV 'SHI 1IJXVW O0OMWX -

MEP &PY1 )TS\] +PEWW 66&
&SEVH XLMGORIWWQ 66&
TXVMT IMHXL OIRKXL 1JXVW Sp| 1EXVM\ v oo coz
81Tl 1EXIVMEP QQ  QQ OMWX 2% pd VX' SHI Q0 coz
7XVMTW )TS\] *MFVIKPEWW %H&TTIV XLMGORIWW
7XVMTW )TS\] *MFVIKPEWW %+ &
7XVMTW )TS\] *MFVIKPEWW %< -
TXVMTW 7684 %. & MA 4VMGI )EGL
TXVMTW 7684 %. & JAMKLX  MHXL \ QTNLV 'SHI
pXymTW. o eas %.& 7MRKPI 7MHIH
684 %. 4 .
7MRKPI \ Q0 ° i
4EHW 76&4 %.4 7MRKPI \  QQ ° i
AEHW 7684 %. 4
AEHW 7684 % 4 (SYFPI 7MHIH .
(SYFPI \ QQ ° i
(SYFPI \ QQ ° i

*MRH MX JEWX SRPMBRI[[[ JEVRIPP GS YO svmoiwevi ur : wxivemrx e



° 7TMRKPI ERH HSYFPI WMHIH
° )TS\] KPEWW KVEHI *6

° 4SWMXMZI [SVOMRK TLSXS VIWMWV
° 4VSXIGXIH F] TIIP SJJ FPEGO GVI|I

i
&SEVH XLMGORIWW I
'STTIV GSRXIRX SEAEND
'STTIV XLMGORIWW K Q wu
'SRISVQW XS4EVXKUYMVIQIRXW

4VMGI )EGL

7TMRKPI 7MHIH 3VHIV 'SHI
\ ®
\ ®
\ ®
\ ® 7TTIGMIJMGEXMSRW
(SYFPI WMHIH 1EXIVMEP
t : &SEVH XLMGORIWW
\ ®
\ ® TMAI 1IXVW
(1ZIPSTIV TMHXL A (ITXL
PMXVI FSXXPI ii \ QQ 66 &

J)YVSGEVH 4VSXSX]TMRK
,MKL (IRWMX]

&PYI )TS\] +PEWW

4'& 4VSXSX

R

° (SYFPI WMHIH TPERI
° (SYFPI LIMKLX IYVSGEVH
° 'STTIV TEXXIVR SV KVSYRH TPERDQEVO
GSQTSRIRX WMHI o
° :MVMRK WMHI TEXXIVR [MXL X[S g_suv Vv
ERH +2(
° 7GVIIR QE] FI GSRRIGXIH XS XLI 22( Vi
° 'ER FI YWIH [MXL [MVI [VETTMRK &V HM)
RIRX [MVMRK ®
° (-2 GSRRIGXSV QSYRXMRK LéﬁNWE
° +VMH VIJIVIRGI
,SPI 1EXVM\ \

,SPI WM"QQ
Q@TTIV XLMGORIWW

HSYFPI WMHIH

uidAyo10.d

QQ

soli0

4VMGI )EGL
OMWBXHIY 'SHI

4VSXSX]TMRK &SEVH 6)
QQ

6)
)YVSGEVH \
s s QQ WMRKPMQWMHIH

TMRKPI 7TMHIH 7XVMTFSEVH @nﬂﬂeonm

° 7TMRKPI 7MHIH &EOIPMXI

o VI
(SX EMV PIZIPMRK %0 PI1EH JHilh ° §MR 4PEXIH 'STTIV WXVMTW
SRRIGXSV GLERRIP ° 8VEGO JVII FSVHIV 8ST &
6) EVI HSYFPI WMHIH ERH XLV ‘
*SV 1IYPXMFYW -- WIWXIQW
1EXVM\ 4MXGL 0 QO Q0 8 QQ T7XVMTW QOQ 6S[W QQ
SPI QEXVM\ \ WMRKPI LSPI GSRHYGXSVW ,SPI HMEQIXIV Q0 \
'SPl WTEGMRK \ Q@TIVEXMRK XIQTIVEXYVI QE\
TEXIVMEP )TS\] KPEWW SIRHIWI FEXL XIQTIVEXYVI P —
4EH EVIE QQ AMXGL 3VHIV 'SHI
1IXVW 4VMGI )EGL °
OMWX 2S  3VHIV 'SHI
6) O+ °
6) O+ °

(SYFPIH 7MHIH
4PYK MR

(SYFPI IYVSG

'SQTSRIRX WMHI 0! ! s MVMRK WMHI
9T XS -'W GER FI QSYRXIH TIV GEVH
KSPH TPEXIH GSRXEGXW 1EXVM\ LSPI HMEQIXIV

7MRKPI )YVSGEVH
(SYFPI )YVSGEVH

QTS [ "SRR G§<4§M7MMRW<'IWWS@WH( 4 TEHW

JYVSGEVH 7MRKPI ERH (SYFPiSiile= MKL (IR

7TMRKPI IYVSGEVH

QQ
° 7TMRKPI ERH HSYFPI WM”"I IYVSG
° *SV YWI [MXL 6SEHVYRRIV [MVI

ERH LERH [MVMRK

° (-2 GSRRIGXSV QSYRXMRK L
SRI IRH
° QQ (ME LSPIW SR QQ QEX\
EVH \ QQ
4VMGI )EGL
3VHIV 'SHI
o

QQ

[MHI

4VMGI )EGL
3VHIV 'SHI

,* 4VSXSX]TMRK &SEVH o —
7IVMI 6) 6) 6) 6) .
° )43<= JMFVI KPEWW *6 Q

™Q '9
° LSX EMV PIZIPMRK
WXST QEWO

,%0 PIE

4VSXSX]TMRK &SEVH 6)
(SYFPI )YVSGEVH \

Al

QQ

=
5.

QQ HSYFPI™yMHIH

,SX EMV PIZIPMRK ,%0 PIEHJVII
8LVSYKL TPEXIH
"'SRRIGXSV

o o o o

GLERRIP

VMRK

° LSPI WTEGMRK QQ\ Q . .
° LSPI HME Q LSPI QEXVM\ \ WMRKPI LSPI GSRHYG@OVW ,SPI HMEQIXIV
° QE\ [SVOMRK XIQTIVEXYVI 'sPI WTEGMRK \ Q@TIVEXMRK XIQTIVEXYVI QE\
° WMAI QQ \ QQ \IEXIVMEP YTS\] KPEWW SRIHFIWI FEXL XIQTIVEXW VI
4EH EVIE QQ
4VMGI )EGL
1IJXVW OMWX 2S3VHIV 'SHI 1IXVW 4VMGI )EGL
6) o0+ 0 OMWX 2S  3VHIV 'SHI
6) 0* ) 6) 0* ]
6) O0* °
6) O0* °
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4'& 4VSXSX]TMRK

»n
@ 4VSXSX]TMRK &SEVHW G 4VSXSX]TMRK &SEVH ?
£
o = OTH ELEKTROMK™
» 4VSXSX]TMRK &SEVH 6) ~ "
a (SYFPI )YVSGEVH \ Qo mF ; )4§M<Q_ IJgMFVI KPEWW *6 QQ |
bt SRy QEXVML b WMRKPILSPLGSR TPEXIH XLVSYKL LSPIW
< EI.SEXIVMEPG )TS\] KPEWW JMFVI %0 PIEHJVII
T 4EH EVIE Q0 LSPI WTEGMRK \ QQ IG
g ,SPI HMEQIXIV QQ \ WMRKPI LSPI GSRHYGXSV
o ° QQ WMRKPI WMHIH ™Q '9 : : TEHW
c ° ,SX EMV PIZIPMRK ,%0 PIEHJVII ° WMA"I \ QQ
=3 ° 'SRRIGXSV GLERRIP ° GSRRIGXSV GLERRIP
2 ° (-2 X]T1 o (-2 X]T1
2 4VMGI )EGL 4VMGI )EGL
e 1IJXVW OMWX 38HIV 'SHI 1IJXVW OMWX 2S3VHIV 'SHI
o 6) I\TS\] ° 6) O* °
7MRKPI 7TMHIH 7XVMTESEVH (SYFPI WMHIH )TS\] & VIEHFSEVHIER~ 718

E@HDTS\] XLMGORIWW  Q

"\ 718 TEHW QQ- [MXL  QOQ
LSPIW ERH  QQ WTEGMRK

° VS[W [MXL QQ WTEGMRK EX SRI IRH

° *YPP] QIXEP TPEXIH LSPIW

1IEXVM\ 4MXGL 0 7 TXVMTW QQ
\
- |

4VMGI )EGL

AMXGL 3VHIV 'SHI
°
°
1JIXVW 4VMGI )EGL
JZN\TIVMQIRXEP &SEVH 6) - pMWX 25 SVHIVSHI
° JZ\TIVMQIRXEP FSEVH TMXL VMRKW
° (SYFPI )YVS WMAI \'  QQ g .
© (SYFPI WM H IO RS RK (SYFPI 7MHIH 7XYH] &SEVH JSV .6 17
° 8LVSYKL LSPI B ° )TS\] XLMGORIWW QQ
° 'SRRIGXSV GLERRERP JSWK]TI[E] i \ 718 TEHW QQ- [MXL QQ LSPIW E
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JEGL YRMX MRGPYHIW ER FYMPX MR JM

WTIITHW E WXVSRK ERH ZIV] WMIPRX
%R SR SJJ VIQSXI GSRXVSP [MXLSYX [N
ER STXMSR JSV XLI X]TIW

° % VERKI SJ TVSIJIIWWMSREP WTVMRK PSEHIH GSRXEGX SFIW QQ JYPP XVEZIP
° 1EXIW [MXL WSPHIV SV [MVI [VET VIGITXEGPIW
° %ZEMPEFPI [MXL IMXLIV TSMRX WIVVEXIH XETIVIH GVS[R ERH XYPMT LIEH
° _HIEP JSV %8) 8IGLRMGEP GLEVEGXIVMWXMGWSYRH PIZIP EX QIXIV
4S[IVIYP LEVRIWW WX (MQIRWMSRW 0\ P\ ,
4VSFIW GIGITXEGPIW 2YQFIV SJ TSWWMFPI GSRRIGXKMBR[IMKLX
1E\MQYQ GYVVIRX WEXIVMEP ALSWTLSV &VSR{dyvS JMPXIV IJIJMGMIRG] ,)4%S[IV
*YPP XVEZIP QAEYRXMRK LSPI WM"I QQ +EW JMPXIV IJIJMGMIRG] 2IYXVEIINSKVMGEP WYTTP]
7TVMRK TVIWWY V]I *YPP K IMPXIV WTIIHW
1IXVW OMWX 2S 4 x 4 ! 7 !
4 : 1IXVW 4VMGI )EGL
(IWGVMTXMSR AKX 3 |
, 4VMGI )EGL *MPXVEXIG * TXEXMS i i
SVHIV *SHI *PI\MFPI EVQ - i i
7TVMRK OSEHIH 'SRXEGX 4VSFIW 1IM\IH EVXMGYPEXMSR EVQ o i i
ASMRXIH ® EVXMGYPEXMSR EVQ i [
7IVVEXIH ® (SYFPI JPI\MFPI EV-Q i [
8ETIVIH 'VS[R ® %PY RS/AMNPI| Y QQ % ® i
. &PEGO TPEWXMG RSAAP QQe i
6IGITXEGPIW JSV 'SRXEGX 4VSFIW n H
MV [VET X]TI ° &PEGO TPEWXMG RSAPIEL QQe ii
) =
4VSGIWWMRK )UYMTQI I77MPIRX GSQTVIWWSYV W C.L
'l
7YGXMSR *MPXIV YRMX O C.L= - 7 GSQTVIWWSV MW HIHMG

GSQTVIWWIH EMV TVSHYGXM
HIV PMXVIW QMR B8LSWI G¢
TIVJIGX MR EVIEW PSYH RSI
PS[IH PEFSVEXSV] IHYGEX
GIRXVI IXG

° IV] WMPIRX

° JEW] XS LERHPI

° 'SQTEGX

*-086%8)" *

7XVSRK
JUYMTTIH MR WIVMI [MXL |
XIRHIV G [ QMGVSRW JM

(IPMZIVIH MR WIVMI [MXL UY
ERH QMGVSRW EMV JMPXI\

8IGLRMGEP GLEVEGXIVMWXMIBALRMGEP GLEVEGXIVMWXMGW

"ETEGMX] 7SYRH PIZIP

4VSHYGXMSR (MQIRWMSRW 0\ P\, QQ

4VIWWYVI QE\MQYQ 21X [IMKLX

4s[IV JPIGXVMGEP WYTTP]
1IXVW 4VMGI )EGL

(IWGVMTXMSR OWMHINK "B |

'SQTVIWWSV * i i

o
c
5
L

o)
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4'& 4VSXSX K

4|& SMRRMRK 1EGLMR| "’/CIC 2SXEX MW VIGSQQIRHIH XLEX 4'& TVSHYGXMSR IUYMTQIRX ME YWIH
° 4VSXIGXW 8VEGOW [MXL E 8ERO 3VHIV 'SHI 4VMGI JEGL
° 4VSXIGXMSR %KEMRWX 3\} SWARTN :
° *EWX B6IPIEWI 6SPPIV 7]WX
° *YQIl )\XVEGXMSR 3YXPIX
o AVSCIN G EW YT XS QQLyMT XS WYWTIRH 4'& 0 CLE
° OK 7SPHIV &EXL "ETEGMX] ‘ ° 9WI [MXL ZIVXMGEP IXGLMREQEGL

$91105S829y pue BuidAol0.

8LMW QERYEPP] STIVEXIH VSPPIVeXM EGLMRI YRMXW TIV TEGO
MW ER IWWIRXMEP MXIQ JSV XL SJ TVS

JIWWMSREP 4'&W 8LI QEGLMRI STTIV

XVEGOW SJ E RI[ 4'& [MXL E X v SPHIV

XLMW LEW XLI 1JJIGX SJ WXSTTM XL TIV S\

MHMWMRK ERH QEOIW XLI 4S%§E)N\M SPHIV

GSQTSRIRXW XS 8LI YRMX [ WSF ] X WJIVVMRK

QSPXIR WSPHIV JVSQ E LIEXIH VIWI!ZS V SRXS E
VSPPIV XLMW MR XYVR HITSWMXW E XLMR PE]IV SRXS XLI
4'8% 8S EWWMWX XLl HITSWMXMRK SJ XLI WSPHIV XLI

4'& QYWX FI GPIER ERH JVII SJ E)%S\MHIW “py\

ERH XMRRMRK WEPXW EVI EZ EPI XS E WX [MXL XLI
XVERWJIV SJ WSPHIV SRXS XE § NN,

4VMGI )EGL

O ClLeE

- AVMGI )EGL +MVSNIX )XGLMRK 1EGLMRI
(IWGVMTXMSR  OMWX 2SVHIV 'SHI

1ERYIP VSPPIV XMRRMRK QE

GLMRI

J)YVSTIER ZIVWMBR 74 i i
3VKERMG *PY\ PMXVI

8MRRMRK 7EPXW &DK

+VERYPEXIH 7SPHIV OK @

.,IEZ] MXIQ WTIGMEP HIPMZIV] GSRHMXMSRW ETTP]

4'& 4VSHYGXMSR 8EROW M
° 8[S MRHMZMHYEP W XE

° BSXEV] 7TVE] )XGLMRK %GXMSR

° )XGLMRK 8MQWESRP] 1IMRYXIW

° YXGLIW 7MRKPI SV (SYFPI WMHIH

° BIGSQQIRHIH JSV YWI [MXL 7YTIV
XIH *IVVMG 'LPSVMHI

° {IVXMGEP 3VMIRXEXMSR SJ 4'& )]
*MRI 6IWSPYXMSR SR &SXL 7MHI\

% JEWX VSXEV] IXGLMRK QEGLMRI
SJI TVSGIWWMRK E 4'& MR ETTVS\M(
YXIW [MXL RI[ WYTIV EGX J

" 8LI YRMX WTVE]W XLI G
( XLl 4'& JVSQ X[S WTMRR QW
4'& TVSHYGXMSR 6 ( ERH IHYGEXM EPSRK [ML XLI ZIVXMGEP X E

° &YFFPIXKRBQ [MXL XLIVQSWXEXMGEPP] GSR MZIW E YRMJSVQ 1ZIR JMRMWL
XVSPPIH LIEXIV ERH EMV TYQT JSV PIE x

° 9RMZINVE\REP [MXL XLIVQSWXEXMGEP ‘Eﬁ”bgg %ISrMiPL]X AMQW Y omwx 2s
LIEXIV JSV HIZIPSTIV TLSXS V|WMW><QM\/XVMPT,\M< Eo Vv 4 e
TPEXMRK

° -RXIVREP XERO GSRWXVYGXIH SJ SRI TMIGI TSP]TVS
TPJIRI [MXL MRXIKVEP XST WYVVSYRH 4VMGI )EGL

° 7XYVH] SYXIV GEWI SJ QSYPHIHWESHTXMSRRI [MXL BMMW BMW X 25
JVSRX QSYRXIH GSRXVSP TERIPMVSNIX )XGLMRK 1EGLMRI )YVSTIER ZI®@WMSR (4 *6

° 7TPEWL TVSSJ PMH [MXL JYPPTPTRRXE QIWE & JSPHIV

oty
J\XIVREP HMQIRWMISRW ,! \ (! 8ERO GETEGMX] P *SEQ )XGLMRK 1EGLMRI W ClL~

1E\ 4'& WMAI \
JPIGXVMGEP WTIGMYMRFEXYMSR 9RMZIVWEP 8ERO ° ;IPHIH 4:" 'SRWXVYGXMSR [MXL 4PI\MK
3TIVEXMRK :SPXEKI: E G ‘\ ° 'IVEQMG (MJJYWIV XS 4VSHYGI )XGLER
JEXIV ; % ° 1IQFVERI 4YQT
8LIVQSWXEX VERKI "' XS ° 4]VI\ 'SEXIH IEXIVW
2SXEX MW VIGSQQIRHIH XLEX 4'& TVSHYGXMSR IUYMTQIRX MW YW W Y RGXMBPRGMMR K &M Q| 1MR
° OMXVI XERO 'ETEGMX]
°© BIQTIVEXYXS™

8ERO 3VHIV 'SHI 4VMGI )EGL
&YFFPI )XGL ° % JSEQ IXGLMRK QEGLMRI MR [LMGL XL|
9RMZIVWEP ° EKMXEXIH F] FIMRK JSVGIH XLVSYKL E G
VIWYPXMRK JSEQ IZIRP] GSZIVW XLI 4'&
4'& MW QSYRXIH SR ER MRGPMRI [LMGL
4'8& 4VSHYGXMSR SEROW M{GA QSZMRK EGVSWW XLl WYVJEGI
Ll ;SVOMRK 8ERO TYTTP] (MQW 1IXVW
%VIE '"ETEGMX] s IMKLX SPXW VsV ( OMWX 2S
\ QQ PMXVIW oK - EG (Y && 9/
v QQ PMXVIW oK : EG Vo && *6

4VMGI )EGL

(IWGVMTXMSR 1IXVW OMWIVAIV 'SHI
*SEQ )XGLMRK 1EGLMRI&& 9/
9/ ZIVWMSR ®

*SEQ )XGLMRK 1EGLMRI&& *6
J)YVSTIER ZIVWMSR

.
IVXMGEP IXGLMRK QEGLMRI IMXI.IWAE X1V
%-6 4907) & &
A4VSGIWW XEROW JSV 4'& TVSHYGXMSR 6 ( ERH IHY.GEXMSPR
8[MR GCEBRGEMRIW &YFFPI )XGL ERH 7TVE] [EWL MR ¢ ﬁ X° B8LIVQSWXEXIH LIEXIV [MXL HMKMXEP
8VMTPGS@R@RIW 9RMZIVWEP &YFFPI )XGL ERH 7T -"T_"-'_“ ° GSQTPIXI [IPHIH 4:"
-RXIVREP XEROW GSRWXVYGXIH SJ SRI TMIGI TSP] RXITKX\EPRXKSTIWIMMSYBWY IMVWX ERH WIG!
7XYVH] SYXIV GEWIW SJ QSYPHIH TSPJIXL]PIRI [MX GSEFR(H/S’IEFI'EE\RHRSVMIW
7TTPEWL TVSSJ PMH [MXL JYPP PIRKXL QIWL 4'& LS I‘ 7TYTIVZMWMRK SJ IXGLMRK TVSGdWW X

7TVE] [EWL XEROW LEZI WSPIRSMH GSRXVSPPIH [E IRG]
° XS FI YWIH [MXL FSSWXIH JIV G GLP

© o 0o 0o o o o

)\XIVREP HMQIRWMSRW 4V Vit 8[MR 8VMTF
8ERO GETEGMX] P " ° '"ETEGMX] XS TYX XEROW SRIIEGL \
1E\ 4'& WM~ \ a GLMRI

JEXITV ; ° *M\MRK F] TPMIVW

3TIVEXMRK :SPXEKI ©E G -) WSGOIX ° %RXM VIXYVR RSAAPI

8LIVQSWXEX VERKI "Xxsoom

® SQTPMERX
6S,74a2s5R GSQTPMERX Q *EN
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4'& 4VSXSX]TMRK

AVSGIWWMRK JUYMTQIRX (IWGVMTXMSR 3VHI¥'SHI 4VMGI JEGL

4VSGIWWMRK 8ERO ®
' IVXMGEP IXGLMRK QEGLMRI [MXL LIEXIV &EWI 9RMX
%-6 4907) && GSRXMRYIH W IEZ] MXIQK WTIGMEP HIPMZIV] GSRHMXMSRW ETTP]

° WQEPP SFWXVYGXMSR -
° 7QEPP GETGEMX] 7TMRKPI WMHIH INTSWYVI YRMX}C. L=
° 7YTIVZWMRK SJ XLI TVSGIWW

° )XGLMRK EGGIPIVEXMSR XLEROW XS FYFFPIW

° )XGLMRK XMQI XS QMRYXIW [MXL RI[ FSSWXIH J

° 7TMRKPI WMHIH INTSWYVI YRMX [MX
X J8V HIZIPSTMRK TVMRXIH GMVGYM
JVSRX TERIPW TSWMXMZI RIKEXM

;SVOMRK EVIE QQ \ WLMIPHW
(MQIRWMSRW 0\P\, QQ \ \ ° 7YTTPMIH [MXL E QIGLERMGEP XM
21X [IMKLX /K WEJIX] W[MXGL [LIR XST GSZIV MW
'ETEGMX] 0 IWW G]GPI 9: PMKLX XYFIW

4S[IV WYTTP]

1JIXVW 4VMGI )EGL
OMWX 2S 3VHIV 'SHI o o
&& [ ] i I 1IXVW 4VMGI )EGL
OMWX 2S 3VHIV 'SHI
o &' ®
%RXMJISEQ HIZIPSTTIV 4'&w tHCLE (*
% 6

°© 4ASWMXMZI HIZIPSTIV JSV TSWMXMZI
° *SV HIZIPSTQIRX MR QEGLMRI GSRX
° 4EGOEKMRK .IVV]GER 0 JSV QEGL

WPWWMWIH—!F§EVI*\'WSWYVI Y R KIXGELE&

8LIJMVWX HSYFPI WMHIH 9: I\TSWY!
ZIVWMSR 2I1ZIVXLIPIWW MX MW U}
TYQT ERH E QIGLERMEERL X MEV HW S
ERH JMPQ EVI WIGYVIP] JM\IH XLVS¢
WLIITX 7[MXGLMRK SJ XST ERH FSXX

WITEVEXIP] JSV XLI (*) QSHIP
1IXVW 4VMGI )EGL ° )GSRSQMG HSYFPI WMHMBRYRRIMX ITS\] TEMRX
OMWX 2S 3VHIV 'SHI ° CEGYYQ TYQT ° ;SVOMRK EVIE \ QQ
%6 ;SVOMRK EVIE \'  QQ :SVOMRK EVIE

(MQIRWMSRW 0\ [\, \ \ QQ (MQIRWMSRW 0\ [\,
o 21X [IMKLX OK YPIGXVMGEP WYTTP] %
8EROW IXGLMRK QEGLMRI #8CGHINGI as[Iv ;
8[S QSHIPW [LMGL EPPS[W IXGLMRK x@FIERMRK ERH HIZIP 4VMGI JEGL
STMRK MR E WMRKPI YRMX [MXL XRRQAWS% GSQTPIXVIGRIEMIXERO
EVVERKIQIRX SJ [IPHIH 4:' 6MKMH WXYEFPI ERH GSQ ¢
TEGX YRMXW WYTTPMIH [MXL X[S NoVeQ-SWNENXMHE—G-S-RNNE-PRo k-

MRK IPIQIRXW ERH X[S EMV FYFFPI TYQTW 8LI 7IVMI +6

YRMXW EPPS[]SY XS HIZIPST TVSXEgM’F’V]b B V7 R4 1Y XS - F)W@Lw-nyw 9R M X
QEXIVMEPW MRGSQFMREXMSR [ VMRWMRK XERO JSV

(SYFPI WMHIH & oy
IWWIRXMEP JSV EGGYVEXI VI
[SVOMRK [MXL HSYFPI WMHIH
° -RXIKVEP ZEGYYQ TYQT IRWY

° XEROW [MXL HVEMRMRG SEEXTBAG X [MXL JIVVMG GLPSVMH
° MR XLI QSWX TVERMXWGEPXYVR RSA"PI
° 'ER FI MRWXEPPIH ERJ$LRVIH SJ GYVVIRX [EXIV

:SVOMRK EVIE \ QQ SVOMRK EVIE GSRXEGX [MXL 4'& QEXIVMEP
)XGLMRK XERO GETEGMX] )XGLMRK XERO GEDEGMX] ° JPIGXVSRMG INTSWYVI XMQIV
(1ZIPSTQIRX XERO GETEGMX]  4S[IU [MXL XSYGL QIQFVERI GSRXV
6MRWMRK XERO GETEGMX] )PIGXVMGEP WYTTP] % ° 7EJIX] MRXIVPSGOIH PMH [M>
HMGEXMSR
1IXVW 4AVMGI )EGL 7XIIP GEWI GSRWXVYGXMSR
OMWX 25 3VHIV "SHI 3TIVEXMRK ZSPXEKI E G -)' MRPI
(4 )
7TVE] )XGL (IZIPSTIV M{GA [IMKLX ;SVOMRK %VIE "EWI 7MAI 8MQIV SYFIW 17>
V6SXE 7TVE]v LA L oK \ \ \ WIGSRHW \ [EXX %>
A ron )
)XGLIW 4'&vW MR PIWW XLER W1iGSRH W 4VMGI )EGL
\ \ QQ FSEVH GETEGMOMWX 2S 3VHIV 'SHI
(MKMXEP XIQTIVEXYVI GSRXVSP %> ®

° (MKMXEP XMQIV GSRXVSP
° -RXIKVEP 7TVE] ;EWL XERO

7TTPEWL ,STTIV MRGPYHIH )\TSWYVI 9RMXW
PMXVI VIWIVZSMV [MXL PS] PIZIP WIRWSV

&SXXSQ HVEMR RS W]TLSRMRK
3TXMSREP &EWI 9RMX

8LI 4VSGIWWMRK 8ERO MW HIWMKRIH XS XEO
FSEVHW SV SRI TERIP YT XS E QE\MQYQ SJ \
XVERWTEVIRX GEWI WS XLEX XLI TERIPW GER
TVSGIWWMRK [MXLSYX VIQSZEP 8LI PMH MW/ J
GYX SYX XS WXST XLI QSXSV MJ XLI PMH MW V
8LI STXMSREP &EWI 9RMX TPEGIW XLI XST SJ
8ERO EX ER IJJMGMIRX [SVOMRK LIMKLX SJ

[Electronlcs

4VSGIWWMRK 8ERO WLS[R [MXL ° IMPH WXIIP GEWI [MXL° LWRBRIX @SR XVMHR QWAL B RWIG E P
STXMSREP &EWI 9RMX EPEGO XMQIV

B3TIVEXMRK ZSPXEKI :E G -)' MRPIX

*MRH MX JEWX SRPMBRI[[[ JEVRIPP GS YO svmoiwevi ur : wxivemrx e



4'& 4VSXSX K

7MAI ;SVOMRK %VIE  'EWSIMAQM VI BYFIW  1IXVW OMWX 28 MI¥RIE SHEWWMWXERG| XLVSYRECNETS L
7QEPP \ Vo QMRW QIGLERMGEP  \ ; ')0_37 B : =
0EVKI \ Voo QMRW IPIGXVSRMG \ '

Q
%YXSRSQSYW ZMWYEP M@WTIG

AVMGI )EGL 7YMXW XS ZIVMJ] WSPHIVS[EWXI

TMA 3VHIV 'SHI X]TIW SJ JPYMHW ERH 71@/IRWX\

7QEPP [ ) ii ii ERH EJXIV VIJPS]

0EVKI ° il il 8LI ,)0-37 -- ZIVWMSR EHIEIXW X
S IMX  \ XYFIW TPEGI IUYMTQIRX EW 45%@)”

ERH WXEVXIVW [} 718 XS FlI YWIH EW E WY ETF
; IMX O\ XYFIW ERGI HYVMRK MRWXEPPE®MSR

ERH WXEVXIVW [}

8Ll ,)0-37 -- ZIVWMSR JS\g46)'-8
718 MRGPYHIW o
. GSPSYV XIPIZMWMSR @QV E G
1ERYEP 718 TMGO ERH TPEG!I 'QEGLMRI GSVHIV XIPIZMWMSR VIGSQQIRHIH JSV IHYGEXMSR 2
46) -89 LMKL VIWSPYXMSR GEQIVE QSYRXIH SR LERHPMBK EVG
LIEH
8LI ,)0-37 -- GSRIMKYVEXMSR MW HIPMZIVIH [MXL E EYH
GSRRIGXIH XS ER] OMRH SJ GSQTYXIV VIGSVHIV ERH XIPI
GSQFMRIW ZIVWMSR XIPIZMWMSR VIGSVHIV XLl ZMHIS SY;
XL1 [SVO EPVIEH] HSRI VIGSQQIRHIH JSV IHYGEXMSR

1IXVW 4VMGI )EGL

(IWGVMTXMSR DWHVX 'BH |
D0=37 == , i i

4VSIIWWMSREP QERYEP HMW TIHCMLEN
17 (388= '17 (388=

(388=

(388=

TV EP,YRMXW JSV HSWMRK SJ KPYIW WSPHIV
8LI TMGO ERH TPEG? WWERMSR GERYEP W]WXIQ JS\F s |§l &) M . -
718 GSQTSRIRXW -X MW E TIVJIGX IVKSRSQMG WX%%%EEW @é?%%%ﬁé‘gﬁﬁﬁx&%ms?ﬁgg%l O EY XS

GER F
EXXVEGXMZI TVMGI .
8LI YRMUYI JIEXYVE WXBXMS®) MBY'XLI WQEPP Qsz1QIRX MK BrPe RECHLMAERSXQFC! B EYXSQEXMG  EMIW HMWTIR
< ERH = E\l QSZIQIRX EVI VIEPMWIH F] QSZMRK XLI TS\EXEWPHXR X WWEDMY K YN BRYXS XLV MBI NBXMS ISV TIVIS
LMW W]XIQ MQTVSZIW MXW WXVIRKXL ERH EGGYVEG] (MJINMRIGK| E WRE XMSRIREXYINVYMRK EVIE KMZMRK XS

46)'-8)'"" TPEGI 2V MR XLI QEVOIX VIKMWXIVIH QSHIP OMKLX ° TVSKVEQQIW '17 (388=
8LI WSPMH VIPMEFPI GSRWXVYGXMSR TVSZMHIW E FBLX 108 &8AHMWE T IR WG WN\GEERS /S MPX ¥ REH PE RIEIR] [EMOMRKR X [E
EVIE SJ \ QQ 1ERYEPYWLMRK SR XLI TIHEP XLI TVSHYGX HITSWMX [MPP
° 41VJIGX IVKSRSQMGW +IXXMRK SJ XLI TIHEP [MPP WXST XLI HITSWMX
'SQTEGX WXEXMSR [MXL XLI FIWX [SVOMRK EVIE SY MM G¥YERKEKMWRK SR XLI TIHEP E \ UYERXMX] SJ HITSWM
0S[ GSWX QEGLMRI EKEMR SR XLI TIHEP XS WXEVX E RI[ HITSWMX

'SQTEGX FEWI FYX ZIV] IJJMGMIRX [SVOMRK EVIE SU4YXSQEXKGPEGMRMRK SR XLI TIHEP E \ UYERXMX] HITSWMX N
"ER FI YWIH F] IMXLIV VMKLX SV PIJX LERHIH STIVENEZRAMWW KX XMRERBIMR GSRIMKYVEXMSR _
% HSYFPI EVQ WYTTSVX EWWYVIW E GSQJSVXEFPI ONIEWRMRISRISYV X1 | STEBBIMUS HIVRSBREPQQI EYXSQEXMGEPP:

7IRWMXMZI LIEH [MXL " VSXEXMSR SJ TMTIXXI ERH VITIXMXMSR XMQIW EGGSVHMRK XS [SVO XS HS =SY
YJJIMGMIRX PMKLXMRK FYMPX MR XLI EVQ HITIRHMRK SR XLI VIUYIWXIH VEXI ERH XLI YRMX [MPP ERE
'EGYYQ TYQT MRXIKVEXIH MR XLI EWWIQFP] YRMX XMQIW 3RGI PIEVRMRK QSHI MW JMRMWLIH XLI YRMX [MP
1EKRIXMG FSEVH WYTTSVXW 8LI HMWTIRWIVW EVI HIPMZIVIH GSQTPIXI [MX E WIX SJ RI
7XSVEKI GSRXBWMRMKXW WSWMRK GPSWMRK PMH W]VMRKI E JSSX TIHEP GSRXVSP

3TXMSREP WYTTSVX JSV E WSPHIV TEWXI HMWTIRVEE/ FAVGWRRHIXMRKS H IQSEHV WIR KHVWEAEX MSHBVO SV SR E
LI 4MGO ERH 4PEGI WXEXMSR 46)'-8)"" MW HIPMZIVIY, SHYUERPE UMl x1vmMwx Mo w

© 0 0o o © 0 0 0o o 0o o o o o o

71X SJ HMJJIVIRX RIIHPIW AVIWWYVI QE\
71X SJ RITHPIW [MXL HMJJIVIRX % SJ VYFFIV HMWGWS[d8V XLI T TVILIRWMSR SJ FMK GSQTSRIRXW
1EKRIXMG FSEVHW 7SYRH PI1ZIP

WQEPP WXSVEKI &S RMEM RITWWM RKVGPIFWMRK PMHIWMRK TVIWWYVI

)\ X (MQIRWMSRW 0\ P\,
8IGLRMGEP GLEVEGXIVMWXMGW 21X [IMKLX

;SVOMRK EVIE YJPIGXVMGEP WYTTP]

4PEGIQIRX EGYVEG]

6EXI

{SVOMRK XIQTIVEXYVI 1IXVW 4VMGI )EGL
7SYRH PIZIP (IWGVMTXMSR DWHVX ' 28

)\ X (MQIRWMSRW 0\ P\,
21X [IMKLX
JPIGXVMGEP WYTTP]

LIxvw VMGl )EGL 211H E FIXXIV TVMG I|#

(IWGVMTXMSR SOWHWK "BS |
4VICMXIEBXMSR * ii i

a7 (388=  * i i
a7 (388=  *

Buy more and save more with our
volume pricing service.
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4VSGIWWMRK )UYMTQlRX : 2\EVVV[]S\S/‘(JZ)l\:glll MR 8IWX SV QERYJEGXYVMRK QSHI

61JPS[ SZIR JSVGIH GSRZIGXKMSR.LEV Tv5ZIR QYWMRXMRK MR [LMCL 1SY GER EHH GSQQIRXW
*8

I SZIR JVSQ ZEPMHEXIH VIGSVHIH XIWXW
° MI[ SJ XLI HMJJIVIRX XIQTIVEXYVI TVSFIW MR XLI

*8 SZIR LEW FIIR GSRGIMZIH XS XLI VIJPS[ SJ

WSPHIV TEWXI ERH TSP]QYIVMWEMXSR SJ XLI KPYIW
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