
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Surface Mount Ie Drying 
Whenever Vapor Phase or Infra­
red Reflow technologies are used 
to mount either of the surface 
mount packages, there is a possi­
bility that previously absorbed 
moisture, heated very rapidly to 
the reflow temperatures, may 
cause the package to crack from 
internal stresses. There is a 
reliability concern that moisture 
may then enter the package over 
a period of time, and metal 
corrosion may take place, 
degrading the IC performance. 

Stand Alone Decoder 
(parallel Mode) 

EX3 
C3C 
12C 
CST 
UEE 
iJE'i 
FRQ 
CSS 
GRB 
IJ5S 
OR 

+5V 

;v' 
47 KU 

LED 

+5V 

SOl 
XTAL1 

XTAL2 

Vee 
EA 

RST 

BPR 

CiID 
COY 
iiWIi 
OOY 
RTS 

WR 
Rii 

POR 
PGB 

PP7 
PP6 
PP5 
PP4 
PP3 
PP2 
PP1 
PPO 

10M 
GNO 

�~� 
HBCR·161X 
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To reduce the amount of 
absorbed moisture and prevent 
cracking, all of the surface mount 
ICs should undergo one of the 
following baking cycles. The 
parts MUST then be mounted 
within 48 hours. If the parts are 
not mounted within 48 hours, 
they must be rebaked. 

The total number of baking cycles 
must not exceed two (2). If the 
ICs are baked more than twice, 
Hewlett-Packard cannot guaran­
tee the performance and 
reliability of the parts. 

+5V 
+5V 

1N4148 

101m 

PIEZO 

�~�B�E�E�P�E�R� 

CRO 
Cli'l 
OWR 
DlW 
RTS 

23 
CAB +5V 
CBA 

21 
OIR 
G 

11 A8 08 
10 A7 07 
9 A6 06 
8 A5 05 
7 A4 04 

5 
A3 03 
A2 02 

4 A1 20 01 

74HCT646 

Neither bake cycle can be per­
formed in the standard shipping 
tubes. The ICs must be baked in 
an ESD safe, mechanically stable 
container, such as an aluminum 
tube or pan. 

Temper-
Cycle ature Time 

A 125°C 24 Hours 
B 60°C 96 Hours 

Note: Cycle B must be done in an 
atmosphere of < 5% relative humidity air 
or nitrogen. 

NOTES: 

1. USE THE CORRECT CAPACITOR FOR 
EITHER A CRYSTAL OR A CERAMIC 
RESONATOR. SEE THE USERS MANUAL. 

2. SEE PIN DIAGRAMS FOR THE PINOUT 
OF THE DECODE IC. PIN NUMBERS VARY 
WITH PACKAGE. 

3. VOLUME OF THE BEEPER CIRCUIT IS 
ADJUSTABLE BY VARYING THE VALUE 
OF THE 500 U POT. 

4. AN ALTERNATIVE CIRCUIT USING TWO 
74HCT574 OCTAL LATCHES INSTEAD OF 
THE 74HCT646 IS IN THE USERS MANUAL. 

5. THE LOGIC LEVELS OF THE SOl SCANNER 
INPUT IS AS FOLLOWS: BLACK = HIGH, 
WHITE = LOW. 



Parallel I/O Handshake 

COMMANDS RECEIVED BY THE IC 

CRD ---..,.~ r:--
2 ,'-_____ .....J/6 

3\ .... ___ 5 ___ ....117 

DATA TRANSMITIED FROM THE IC 

RTS~~ ____________________________ _ 

DDY~'-____ ....I15 

DWR ---------..4\ .... _~/6 

PROTOCOL 

1. THE HOST INDICATES THAT A COMMAND 
IS PENDING BY LOWERING CDY. 

2. THE IC INDICATES THAT IT IS READY FOR 
A COMMAND BY LOWERING CRD. 

3. THE HOST OUTPUTS THE COMMAND 
ONTO THE DATA BUS. 

4. THE HOSTINDICATES THAT THE DATA 
IS STABLE BY RAISING CDY. 

5. THE IC READS THE COMMAND FROM 
THE BUS. 

6. THE IC INDICATES THAT THE COMMAND 
WAS ACCEPTED BY RAISING CRD. 

7. THE HOST REMOVES THE DATA FROM 
THE DATA BUS. 

PROTOCOL 

1. THE IC INDICATES DATA IS READY 
TO BE TRANSMmED BY LOWERING 
RTS; RTS STAYS LOW UNTIL THE LAST 
BYTE HAS BEEN TRANSMITIED. 

2. THE HOST SIGNALS THE IC THAT IT IS 
READY FOR DATA BY LOWERING DDY. 

3. THE IC OUTPUTS DATA ONTO THE BUS. 
4. THE IC INDICATES THAT THE DATA 

IS STABLE BY LOWERING DWR. 

5. THE HOST ACKNOWLEDGES THAT THE 
DATA IS RECEIVED BY RAISING DDY. 

6. THE IC INDICATES THE END OF THE 
OUTPUT CYCLE BY RAISING DWR. 

7. THE IC REMOVES DATA FROM THE BUS. 
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Serial Pinout 

BRO Vcc 

BRl C39 

STB 125 

CTS UPC 

RTS COB 

EX3 C28 

C3C U2S 

i2C USS 

RST CSS 

RxO EA+SV 

TxO NC 

SOl NC 

CST IOM+SV 

LEO TRl 

BPR TRO 

GRB PT1 

ICO PTO 

XTAL2 FRQ 

XTALl UEE 

Vss UE1 

I~ I~ 
III ii: a! <.> .. ... 0 <.> .. '" til III III Z > 0 !l! 

44 43 42 41 40 39 38 37 36 

0 
EX3 

C3C 

12C 

RST 

RxO 

TxO 1612 

NC 

SOl 

CST 

LEO 

BPR 

III I~ 
N :; (/) 0 

I~ I~ 
a 

0: .... ~ z IE CI ~ >! 
>< 
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EX3 

C3C 

12C 

RST 

RxO 

TxO 

NC 

SOl 

CST 

LEO 

BPR 

0 III ... C 
::l 0 

35 34 

33 

32 

31 

30 

29 

28 

27 

25 

~ ~ 

C28 

U2S 

USS 

CSS 

EA+SV 

NC 

NC 

NC 

IOM+SV 

TRl 

TRO 

RxO 
TxD 

BRO-BRl 
PTO-PT1 
TRO-TRl 

CTS 
RTS 
C39 
EX3 

125 
UPC 
COB 
C28 
UEE 
UEl 
U2S 
U5S 
CSS 
STB 
C3C 
12C 

CST 
SOl 
10M 
RST 

EA 
GRB 
FRQ 
LED 
BPR 
ICD 

XTALl 
XTAL2 

VCC 
Vss 

PIN MNEMONICS 

RECEIVED DATA 
TRANSMITTED DATA 
BAUD RATE SELECT 
PARITY SELECT 

C28 

U2S 

USS 

CSS 

EA+SV 

NC 

NC 

NC 

IOM+SV 

TRl 

TRO 

TRAILER CHARACTERS SELECT 
CLEAR TO SEND 
REQUEST TO SEND 
CODE 39 ENABLE 
EXTENDED CODE 39 ENABLE 
INTERLEAVED 2 OF 5 ENABLE 
UPCIEAN ENABLE 
CODABAR ENABLE 
CODE 128 ENABLE 
UPC E EXPANSION ENABLE 
UPC EVERSION 1 ENABLE 
UPC 2 DIGIT SUPPLEMENTALS ENABLE 
UPC 5 DIGIT SUPPLEMENTALS ENABLE 
CODABAR STARTISTOP CHAR. ENABLE 
STOP BITS SELECT 
CODE 39 CHECKSUM ENABLE 
INTERLEAVED 2 OF 5 CHECKSUM ENABLE 
CHECKSUM TRANSMIT ENABLE 
SCANNER DIGITAL INPUT 
VO MOOE SELECT 
ICRESET 
EXTERNAL PROGRAM MEMORY ENABLE 
GOOD READ BEEP TONE SELECT 
OSCILLATOR FREQUENCY SELECT 
LEO CONTROL LINE 
BEEPER CONTROL LINE 
INTERCHARACTER DELAY ENABLE 
OSCILLATOR INPUT 
OSCILLATOR INPUT 
POWER 
GROUND 



Parallel Pinout 

CRD Vee 

eDY I~ 18 I~ 18 I~ (,) 
() 0 a: N ~ PPO () 11. 11. 

Z > 11. 11. 11. 11. 

DWR PP1 

DDY PP2 

RTS PP3 EX3 39 PP4 

EX3 PP4 C3C 38 PP5 

C3C PP5 i2C 37 PP6 

12C PP6 RST 36 PP7 

RST PP7 PGB 35 EA+5V 

PGB EA+5V PDR 34 NC 

PDR NC NC 33 NC 

SDI NC SDI 32 NC 

CST IOM+OV CST 31 IOM+OV 

LED U5S LED 30 U5S 

BPR U2S BPR 29 U2S 

WR GRB 

jffi CSS 
I~ Iii! N :; '" (,) 

I~ I~ 
a '" III ... ., z rr '" rr 

XTAL2 FRO ~ i:! > u. (,) c:J 
>< 

XTAL1 UEE 

Vss UE1 

PIN MNEMONICS 

PPo-PP7 PARALLEL PORT BUS 

I~ 18 I~ 18 I~ 
DWR DATA WRITE HANDSHAKE 

(,) ~ 
0 a: N ~ DDY READY FOR DATA HANDSHAKE 11. 11. 

Z 11. 11. 11. 11. 
CRD COMMAND READ HANDSHAKE 
COY COMMAND READY HANDSHAKE 

44 43 42 41 40 39 38 37 36 35 34 RTS REQUEST TO SEND 

0 
C3C CODE 39 CHECKSUM ENABLE 

EX3 PP4 12C INTERLEAVED 2 OF 5 CHECKSUM ENABLE 
CST CHECKSUM TRANSMIT ENABLE 

C3C 32 PP5 EX3 EXTENDED CODE 39 ENABLE 

12C 31 PP6 WR DATA WRITE 
RD DATA READ 

RST PP7 U2S UPC 2 DIGIT SUPPLEMENTALS ENABLE 

PGB EA+5V U5S UPC 5 DIGIT SUPPLEMENTALS ENABLE 

1612 CSS CODABAR STARTISTOP CHAR. ENABLE 
PDR 28 NC PGB TRANSCEIVER DRIVE ENABLE 

NC NC PDR TRANSCEIVER DIRECTION CONTROL 

SDI NC 
UEE UPC E EXPANSION ENABLE 
UE1 UPC EVERSION 1 ENABLE 

CST 25 IOM+OV SOl SCANNER DIGITAL INPUT 

LED U5S 
10M I/O MODE SELECT 
RST ICRESET 

BPR 23 U2S EA EXTERNAL PROGRAM MEMORY ENABLE 
FRQ OSCILLATOR FREQUENCY SELECT 
GRB GOOD READ BEEP TONE SELECT 
LED LED CONTROL LINE 

I~ Iii! N ~ til (,) 

I~ I~ 
a ::! III BPR BEEPER CONTROL LINE ... ... til Z rr rr 

~ ~ 
> u. () c:J XTAL1 OSCILLATOR INPUT 

XTAL2 OSCILLATOR INPUT 

VCC POWER 
VSS GROUND 
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Mechanical Specifications - Units Cmm) 

I' 52.8 'I 51.9 

[:::::::::::::::] J] 
1 ~ 

0.3 5.1 
MIN. MAX. 

~rl! B~,.~ 
MIN. 

SEATING PLANE 

HBCR-1610 

16.7 
I---g:~~ 

17 

~~ 4.57 
4.20 ~ 

~~L-~ .I----r~-0.33 

16.0 
15.0 

, I 
0.15 ~ ~ 2.45.0.15 L DDDDDdDDDd ~ r L :: __ ~ ___ ~~W:: T =t----T 

j w ~-~ I . 
O· -10· 

HBCR-1611 HBCR-1612 
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Programmable 
Bar Code Decode ICs 

Technical Data 

Features 
• Ideal for Hand Scanning and 

Non-contact Laser Scanning 
Applications 

• Supports 7 Industry 
Standard Bar Code 
Symbologies 

• Automatic Code Recognition 
• Choice of Parallel or Serial 

Interface 
• Full Duplex ASCII Interface 
• Extensive Configuration 

Control 
• Optical and Escape 

Sequence Configuration 
• Input and Output Buffering 
• Low Current (18 rnA) CMOS 

Technology 
• 40 Pin DIP and 44 Pin PLCC 

Packages 
• Audio and Visual Feedback 

Control 
• EEPROM Support for 

Nonvolatile Configuration 
• Single +5 Volt Supply 

5965-5937E 

Description 
Hewlett-Packard's Bar Code 
Decoder ICs offer flexible bar 
code decoding capability that is 
designed to give OEMs the ability 
to address a growing number of 
industry segments and applica­
tions. Flexibility is made possible 
through sophisticated firmware 
which allows the ICs to accept 
data from a wide variety of 
scanners and to automatically 
recognize and decode the most 
popular bar code symbologies. 
User implementation of the 
decoder ICs is easy since it 
requires only a few supporting 
components and provides a 
standard I/O interface. 

Manufacturers of data collection 
terminals, point of sale terminals, 
keyboards, weighing scales, 
medical equipment, test instru­
mentation, material handling 
equipment, and other systems 
having data collection needs are 
finding a growing demand for bar 
code reading capability in their 
products. The HBCR-2210 series 
decode ICs make it easy to add 
this capability without the need to 

FliiiW HEWLETT® 
.:~ PACKARD 

HBCR-2210 
HBCR-2211 

invest in the development of bar 
code decoding software. 

The bar code decoder ICs are 
compatible with most hand held 
scanners and some medium 
speed machine mounted laser 
heads. The HBCR-2210 series is 
compatible with fixed beam non­
contact scanners, digital wands, 
and slot readers. In addition, the 
decoder is optimized for use with 
the Symbol Technologies moving 
beam laser scanners, but is also 
compatible with many other 
moving beam non-contact laser 
scanners with a similar interface 
protocol. 

The HBCR-2210 series decoder 
ICs are excellent decoding solu 
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tions for a number of stationary 
scanning applications found in 
automated systems. The scan rate 
for moving beam applications 
should be similar to the scan 
rates for hand held laser scanners 
(35 to 45 scans per second). The 
scan speed for fixed beam 
applications should be similar to 
the scan speeds typical of wands 
and slot readers. For moving 
beam applications, it is necessary 
for the scanner to utilize the three 
laser control lines. 

The HBCR-221O series decodes 
the most popular bar code sym­
bologies now in use in applica­
tions in the industrial, retail, 
government and medical markets: 
• Code 39 (Standard or 

Extended) 

• Interleaved 2 of 5 

• UPCA,E 
• EAN/JAN 8, 13 
• Codabar 
• Code 128 
• Code 11 
• MSI Code 

When more than one symbology 
is enabled, the bar code being 
scanned will automatically be 
recognized and decoded, except 
for Standard versus Extended 
Code 39, which are mutually 
exclusive. Bi-directional scanning 
is allowed for all bar codes 
except UPC/EAN/JAN with sup­
plemental digits, which must be 
scanned with the supplemental 
digits last. 

The I/O for the decode IC is full 
duplex, 7 bit ASCII. Both serial 
and parallel interfacing are 
available. The serial interface can 
be converted to an RS232C 
interface or connected directly to 
another microprocessor for data 
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processing. The parallel interface 
can be connected to a 74HC646 
octal bus transceiver chip (or an 
equivalent part). Feedback to the 
operator is accomplished by 
signals for an LED and a beeper. 
In addition, there are many 
programmable functions that 
cover such items as code 
selection, good read beep tone, 
Header and Trailer buffers, laser 
scanning control, beeper tone, 
etc. See Table 2 for a complete 
list. 

Performance Features 
Bar Codes Supported 
Code 39 is an alphanumeric code, 
while Extended Code 39 encodes 
the full 128 ASCII character set 
by pairing Code 39 characters. 
Both can be read bi-directionally 
with message lengths of up to 32 
characters. An optional checksum 
character can be used with these 
codes, and the ICs can be config­
ured to verify this character prior 
to data transmission. 

Interleaved 2 of 5 code, a com­
pact numeric only bar code, can 
also be read bi-directionally with 
message lengths from 4 to 32 
characters. To enhance data 
accuracy, optional checksum 
character verification and/or 
message length checking can be 
enabled. 

The following versions of UPC, 
EAN and JAN bar codes can be 
read bi-directionally: UPC-A, 
UPC-E, EAN-8, EAN-13, JAN-8, 
and JAN-13. All versions can be 
enabled simultaneously or 
decoding can be restricted to 
only the UPC codes. UPC, EAN, 
and JAN codes printed with 
complementary two or five digit 
supplemental encodations can be 
read in two different ways. If the 

codes are enabled without the 
supplemental encodations, then 
only the main part of symbols 
printed with supplemental 
encodations will be read. If the 
reading of supplemental 
encodations is enabled, then only 
symbols with these supplements 
will be read. When supplemental 
encodations are enabled, the bar 
code symbols must be read in a 
direction which results in the 
supplements being scanned last. 

Codabar, a numeric only bar code 
with special characters, can be 
read bi-directionally for message 
lengths up to 32 characters. The 
decode IC can be configured to 
transmit or suppress the Codabar 
start/stop characters. 

Code 128, a full ASCII 
symbology, can be scanned bi­
directionally with message 
lengths of up to 32 characters. 

Code 11 is a numeric, high 
density code with one special 
character, the hyphen (-). 
Verification of one or two check 
characters must be enabled, and 
the check character(s) are always 
transmitted. This code can be 
scanned bi-directionally. 

MSI Code is a numeric, continu­
ous code, with message lengths 
up to 32 characters. The check 
digit, a modulo 10 checksum, is 
always verified and transmitted. 
This code can be scanned bi­
directionally. 

Scanner Input 
The HBCR-2210 decode IC is 
designed to accept data from 
hand held digital scanners or slot 
readers with the following logic 
state: black = high, white = low. 
The same decode IC also accepts 



data from hand held laser 
scanners with the opposite logic 
states: black = low, white = 
high. The scanner type pin (SCT) 
on the HBCR-2210 series must be 
driven prior to power up or hard 
reset to identify the type of 
scanner connected. 

In the HBCR-221O series ICs, the 
automatic laser shutoff feature 
delay time is adjustable as a con­
figuration option. Applications 
which require increased accuracy 
may need the redundancy check 
feature. 

Scanner input can be disabled by 
software command. This allows 
an application program to control 
when an operator can enter data, 
preventing inadvertent data entry. 
It also allows the program to 
verify each scan before enabling 
subsequent scans. The HBCR-
2210 series also offers two Single 
Read Modes which allow the 
application program to stop bar 
code data entry until a "Next 
Read" command is received, 
allowing the host computer to 
process data transmissions before 
enabling subsequent reads. 

Configuration Control and 
Non-volatile Storage 
Configuration of the decoder IC 
is done by any of three methods. 
A minimal subset of key options 
can be "hardwired" - controlled 
by electrically strapping specified 
pins on the decoder IC itself. 
Which pins affect configuration 
depends on the selection of serial 
or parallel interface. Alternatively, 
ASCII characters in the form of 
HP Escape Sequences (a format 
common to HP decoder ICs) can 
be sent to the serial or parallel 
I/O port; these commands can be 
used to control all configurable 

options. A third method is optical 
configuration, which makes use 
of special bar code menus sup­
plied by HP. Menu labels can be 
created to modify any configur­
able options. A summary of the 
decoder Ie features and 
applicable configuration methods 
for each is presented in Tables 2 
and 3. 

Once configuration has been set, 
it can be stored in an optional 
non-volatile memory, if included 
in the decoder circuit. When the 
EEP pin is tied high, the decoder 
IC drives I/O lines compatible 
with the widely available 9346/ 
93C46 family of serial EEPROMS. 
The configuration is thereby 
saved during power down of the 
system and automatically 
reloaded at power up. Escape 
sequence commands allow 
explicit storage and recall of 
configuration settings. When 
using optical configuration, 
storage is automatic. If the EEP 
pin is tied low, the EEPROM is 
not used, so only hardwired 
configuration options are saved 
through powerdown; all others 
are set to default values at 
powerup. Table 2 shows default 
values of all features. 

Data Communications 
The serial port supports a wide 
range of baud rates, parities, and 
stop bits as described in Table 2. 
Software control of data trans­
mission can be accomplished 
with a standard XonIXoff (DCl! 
DC3) handshake. The decode IC 
also supports an RTS/CTS 
hardware handshake. 

The parallel port data has config­
urable parity. When the SMD pin 
is tied low, several pins pertain­
ing to the serial port change 

function to control a parallel port 
instead. Pins 1 through 5 on DIP 
packages assume the function of 
handshake lines for the parallel 
port. The port itself is an external 
'646 family octal bus transceiver. 
Processor pins 10 and 11 (TXD 
and RXD in serial mode) now 
control the transceiver chip along 
with pins 16 and 17, RD and WR. 
Alternative circuits using SSI 
latch chips can be substituted for 
the '646 implementation to 
customize the function of the 
parallel port to a particular bus 
configuration. 

Feedback Features 
Both audio and visual feedback 
are possible with the HBCR-2210 
series. In both cases, the outputs 
from the ICs should be buffered 
before driving the actual feed­
back transducer. An LED or 
beeper connected to the decoder 
IC can be controlled directly by 
the IC, with signals generated by 
successful decodes, or can be 
controlled by the host system. In 
addition, the tone of the beeper 
can be configured to be one of 16 
different frequencies, or can be 
silenced. 

Power Requirements 
The decoder IC operates from a 
+ 5 volt DC power supply. The 
maximum current draw is 18 rnA. 
The maximum power supply 
ripple voltage should be less than 
100 mY, peak-to-peak. 

Handling 
Precautions 
The decoder ICs are extremely 
sensitive to electrostatic 
discharge (ESD). It is important 
that proper anti-static procedures 
be observed when handling the 
ICs. The package should not be 
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opened except in a static free 
environment. 

Manuals 
The decode IC Users Manual 
covers the following topics: 
• Data output fonnats 

• Escape sequence syntax and 
functionality 

• Example schematics 
• All configurable options 
• Bar code menus 
• Scanner positioning and tilt 
• Sample bar code symbols 

• VO interfaces 
• Laser input timing diagrams 

• Appendices describing bar code 
symbologies 

Table 1. Ordering Information 
Part Number Description 
HBCR-2210 CMOS, 40 pin DIP, bulk ship, no manual 
HBCR-2211 CMOS, 44 pin PLCC, bulk ship, no manual 
OPT AOI IC individually boxed with manual and data sheet 
HBCR-2297 HBCR-2210 Series Users Manual 

Recommended Operating Conditions 
Parameter Symbol Minimum Maximum 

Supply Voltage Vcc 4.0 6.0 
Ambient Temperature TA -40 +85 
Crystal Frequency XTAL o (DC) 11.059 
Element Time Interval ETIM 13 555 
(Moving Beam) 
Element Time Interval ETIc 50 71000 
(Contact Scanner) 

Notes: 
1. Maximum power supply ripple of 100 mV peak to peak. 

Units Notes 
V 1 
°C 

MHz 2 

J.IS 2,3,4 

I1s 3,4 

2. The HBCR-2210 series uses a 11.059 MHz crystal. For different crystal frequencies. multiply the specified baud rate and beeper 
frequencies by (crystal frequency/11.059 MHz) and multiply the element time interval ranges by (11.059 MHz/crystal frequency). 

3. At the specified crystal frequency. 
4. Corresponds to a scan rate of 35 to 45 scans per second. 

Absolute Maximum Ratings 
Parameter Symbol Minimum Maximum Units Notes 

Storage Temperature Ts -55 +150 °C 
Supply Voltage Vcc -0.5 +7.0 V 5 
Pin Voltage VIN -0.5 Vcc + 0.5 V 5,6 

Notes: 
5. TA = 25°C. 
6. Voltage on any pin with respect to ground. 
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DC Characteristics 
HBCR-2210, 2211 (TA = 40°C to +85°C, Vcc = 4.5 V to 5.5 V, Vss = 0 V) 

Symbol Parameter HBCR-22I0 Pins HBCR-22ll Pins Min. Max. Units Test Conditions 

VIL Input Low Voltage all all -0.5 0.2 Vee V 
- 0.1 

VIR Input High Voltage except 9, 18 except 10, 20 0.2 Vee Vee + 0.5 V 
+ 0.9 

VIRI Input High Voltage 9,18 10,20 0.7 Vee Vee + 0.5 V 

VOL Output Low Voltage 1-8, 10-17, 21-28 2-9,11,13-19,24-31 0.45 V IOL = 1.6 rnA 

VOLI Output Low Voltage 30,32-39 33,36-43 0.45 V IOL = 3.2 rnA 

VOH Output High Voltage 1-8, 10-17, 21-28 2-9,11,13-19,24-31 2.4 V IOH = -60 J.lA. 
0.75 Vee V IOH = -30 J.lA. 
0.9 Vee V IOH = -10 J.lA. 

VOH Output High Voltage 30,32-39 33,36-43 2.4 V IOH = -400 J.lA. 
0.75 Vee V IOH = -150 J.lA. 
0.9 Vee V IOH = -40 J.lA. 

hL Input Low Current 1-8, 10-17,21-28 2-9, 11, 13-19,24-31 -10 -200 J.lA. VIN = 0.45 V 

IIL2 Input Low Current 18 20 -3.2 rnA VIN = 0.45 V 

ILl Input Leakage Current 32-39 36-43 ±1O J.lA. 0.45 !> VIN !> Vee 

RRST Pulldown Resistor 9 10 20 125 Kn 

Icc Power Supply - - 18 rnA All Outputs 
Current disconnected 

Icc Idle Mode Power - - 9 rnA Note 7. 
Supply Current 

Note: 

7. Applies only to HBCR-2210 and -2211 in Wand Mode or Laser Mode with Laser Idling enabled with no scanning or I/O operation in 
progress. 

Table 2. Summary of Features and Configurations - HBCR-2210 Series 
In the table below, the column entitled Selection is either: 

Software 
Hardwire 
Both 

Escape Sequence and Optical Menu Programmability 
Control of a feature by electrically strapping specified pins on the decoder IC itself 
Both Software and Hardwire 

Feature Function or Value Selection Default Setting 
Code Selection When a symbology is enabled, Both Decoding of all 

bar codes of that type can be codes is enabled 
read, assuming that other de-
coding options are satisfied. 

Minimurn/Maximum Code 39, Codabar, Code 128, Software Min. = 1 
Label Length Code 11, and MSI Code Max. = 32 
Selection 

Interleaved 2 of 5 Software Min. = 4 
Max. = 32 

Interleaved 2 of 5 Length variable from 4 to 32, Software 4 to 32 
Specific Label or a specific even length be-
Length Selection tween 2 and 32, or lengths 6 

and 14 only 

(continued) 
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Feature Function or Value Selection Default Setting 
Check Character For Code 39 Software Disabled 
Verification Enable For Interleaved 2 of 5 Software Disabled 

When enabled, the check character 
, 

at the end of the bar code data 
is verified by the decoder 

Check Character For both Code 39 and Interleaved Software Disabled 
Transmission 2 of 5, the check characters 
Enable verified by the reader are 

included at the end of the 
decoded message 

Code 39 Full ASCII Extended Code 39 data will be Software Disabled 
Conversion Enable converted to ASCII characters 
UPC/EAN/JAN UPC/EAN/JAN vs. UPC only Software UPC/EAN/JAN 
Decoding Options Enable 2 or 5 digit supplements Enabled 
Selection Supplements 

Disabled 

Autodiscrimination of tags with Software Disabled 
and without supplements 

Codabar Data Transmit or suppress start/stop Software Transmit 
Start/Stop characters 
Transmission Enable 
Code 11 Check Digit Selection of 1 or 2 check digits Software 1 check digit 
Verification Selection 
Baud Rates 150,300,600,1200,2400, Both Depends on pins 

4800,9600,19200 BRl, BRO, and SMD 
Parity Os, Is, Odd, Even Both Depends on pins 

EEP, PTI and PTO 
Stop Bits lor 2 Both Depends on 

pins SMD and STB 
RTS/CTS Pacing Request-To-Send/Clear-To-Send Software Enabled 
Enable Pacing controls serial port 

data transmission 
XonIXoff Pacing Controls data transmission on Software Disabled 
Enable serial or parallel port by means 

of control characters sent to 
decoder IC 

Transmitted Char- Specifies whether a delay is Software Disabled 
acter Delay Enable inserted between characters 

transmitted on the serial port 
Transmitted Char- Specifies the number of milli- Software 20 msec 
acter Delay seconds to insert between 
Selection completion of transmission of 

one character and beginning of 
transmission of the next 
(1 to 250ms) 

(continued) 
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Feature Function or Value Selection Default Setting 
Header Selection A string of characters pre- Software none 

pended to the decoded message 
(10 characters, maximum) 

Trailer Selection A string of characters appended Software CRLF 
to the decoded message 
(10 characters, maximum) 

Reader Address Reader Address is transmitted at Software none 
Selection the beginning of decoded and No-

Read messages for polling 
purposes. (1 character) 

Message Ready/Not The Message Ready/Not Ready re- Software ACK/NAK 
Ready Response sponse is transmitted after the 
Selection reader receives a status request 

type 3 and is used with Single 
Read Mode 2. (1 character each) 

No-Read Message The No-Read Message configured Software none 
Selection is transmitted each time there 

is an unsuccessful read 
(10 characters, maximum) 

No-Read Controls whether the decoder Software Disabled 
Recognition detects unsuccessful reads 
Enable and sends the No-Read Message 
Single Read Mode 1 Controls reading and automatic Software Disabled 
Enable transmission of decoded 

messages 
Single Read Mode 2 Controls separate reading of Software Disabled 
Enable bar codes and triggering decoded 

message transmL'lsion 
Output Buffering Characters to be transmitted Software Disabled 
Enable are entered into a 256 character 

queue for use with a pacing 
protocol 

Scanner Type Determines whether a wand or Hardwire Depends on pin 
Selection laser is to be used SCT 
Laser Shutoff Defines laser on time prior to Software 3 seconds 
Delay Selection automatic shutoff, from 0 to 10 

seconds in 100 ms steps 
Laser Redundancy Enables requirement for two Software Disabled 
Check Enable consecutive, identical decodes 

for a good read 
Continuous Laser When enabled, the laser is turned Software Disabled 
Read Mode Enable on permanently instead of waiting 

for the trigger to be pulled 

(continued) 
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Feature Function or Value Selection Default Setting 
Laser Connection When enabled, the scanner type Software Disabled 
Detection Enable pin is ignored at powerup. 

Instead, the decoder tests for 
a laser scanner to determine 
scanner type 

Laser Trigger When enabled, the laser scanner Software Disabled 
Latch Mode Enable continues to scan after the 

trigger has been released until 
either the laser shutoff delay 
period elapses or a read occurs 

Laser Idling Enable When enabled, the processor idles Software Disabled 
while waiting for the trigger to 
be pulled, reducing current draw 

Code ID Character Code ID character serves to Software Code 39 = a 
Selection identify the symbology of the Int 2/5 = b 

decoded message UPC/EAN = c 
Codabar = d 
Code 128 = e 
Code 11 = f 
MSICode = g 

Code ID Character Code ID character can be added Software Disabled 
Transmission to the beginning of each decoded 
Enable message 
Bar Code Menu Verification of individual Software Disabled 
Scan Response configuration menu scans via 
Enable transmission of response message 
Hard Reset "Ready 12.4" CR LF will be Software Disabled 
Message Enable transmitted to host upon hard reset 
ROM, RAM Self When enabled, ROM and RAM are Software Enabled 
Test Enable tested after a Hard Reset 
Good Read Beep Selects Good Read Beep Software Tone 12 
Tone Selection tones (1 to 16) 
LED Control Controls the LED function: 
Selection Automatic Flash Mode Enabled 

Automatic Feedback Mode Disabled 
LED Active Defines logic level of LED ON Software Active High 
Level Selection state 
LED, Beeper Feed- Suppresses LED and Beeper Software Not Suppressed 
back Suppression operation for systems without 
Enable those annunciators 
Wand Input Data from wand scans is collected Software Disabled 
Buffering Enable continuously in an input buffer 

to increase throughput 
Quiescent State of The quiescent state of the pro- Software High 
Address Line cessor memory bus address lines 
Selection A8, A9, A10 can be defined for 

additional I/O interfacing 
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Table 3. Summary of Commands - HBCR-2210 Series 
Features Description 

Scanner Enable When enabled, scans with the wand or laser are decoded; otherwise, they are 
ignored 

Hard Reset Resets decoder IC as though it were just powered up 
Soft Reset Clears pacing conditions, errors 

LED Control Selection Controls the LED On/Off function 
Status Requests Cause the decoder to generate a status message 

• General status message showing symbology of last message read, error 
conditions, etc. 

• Message Ready/Not Ready response (for Single Read Mode 2) 
Sound Tone This command causes the reader to sound a tone at the selected pitch for 

approximately 100 milliseconds 

Configuration Control There are three operations that manipulate the decoder configuration as a block. 
• Set default configuration 
• Save configuration in non-volatile memory 
• Recall non-volatile configuration 

Execute Pending For use with laser scanning, this command causes immediate execution of 
Command previous commands that would otherwise be postponed until the laser scan 

finishes 

Table 4. Summary of Other Features - HBCR-2210 Series 
Power Idle Mode Reduces current draw of processor from approximately 20 rnA to 4 rnA in 

wand mode when the wand is inactive 
Laser Failure Timeout Turns off the laser if the Scan Sync signal is missing after approximately 

1 second, and sets the laser failure status bit 
Self Test Failure Message An appropriate message is transmitted at power up if the decoder Self Test 

fails. 

• ROM SELF TEST FAILED 
• EEPROM SELF TEST FAILED 
• RAM SELF TEST FAILED 

EEPROM Fault An appropriate message is transmitted at power up if the EEPROM 
Recognition checksum is incorrect. 

• EEPROM FAULT 
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Parallel Mode Handshake Timing 
Handshake and Data Lines 

CDY 

I-teR-I-ICB-I-tes 

CRD 

PPo-PP7 

ICA 

Figure 1. Host Commands Received by Decode IC (Reader). 

Handshake Timing 

'" 
tec 

I 
I 

/ 

tCR = Falling edge of command ready to falling edge of command read. Max. = 30 !1S for the fIrst byte 
of transmission from host. 
Falling edge of command read to command valid. Min. = 0 !1S 
Command valid set up to rising edge of command ready. Min. = 0 ~s 

tCB = 
tcs = 
tCA = 
tcc = 

Rising edge of command ready to rising edge of command read. Max. = 8 ~s 
Rising edge of command read to falling edge of command ready. Min. = 0 !1S 

Handshake and Data Lines 

~~~----------------------------------------------------
1----100-

DDY 

'--
I-IDF- ~IDD-

PPo-PP7 

_IDA Iow-I--IDH- . 

DWR 

Figure 2. Decoder IC Data Sent to Host. 

Handshake Timing 
too = Falling edge of data ready to data output to bus. Min. = 6 ~s Typical Max. = 7 4 ~s 

Note: The maximum can be infInite if there is no data to be transmitted. RTS can be used to 
determine when there is data. If the scanner is active or escape sequence commands 
are being processed, (too = tOF) can extend by an indefinite amount. 

tOF = Data output to bus to falling edge of data write. Max. = 6 ~s 
tOA = Falling edge of data write to rising edge of data ready. Min. = 0 ~s 
tow = Rising edge of data ready to rising edge of data write. Max. = 8 ~s 
tOH = Data hold after rising edge of data write. Max. = 4 !1S 
too = Rising edge of data write to falling edge of data ready. Min. = 0 !1S 
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PLCC Drying 
Whenever Vapor Phase or Infra­
red Reflow Technologies are used 
to mount the PLCC packages, 
there is a possibility that 
previously absorbed moisture, 
heated very rapidly to the reflow 
temperatures, may cause the 
package to crack from the 
internal stresses. There is a 
reliability concern that moisture 
may then enter the package over 
a period of time, and metal 
corrosion may take place, 
degrading the IC performance. 

To reduce the amount of 
absorbed moisture and prevent 
cracking, all of the PLCC ICs 
should undergo one of the 

Pin Definitions 

BRO VCC 

BRl ADO 

STB ADl 

CTS AD2 

RTS AD3 

LSE AD4 

SCT AD5 

TRG AD6 

RST AD7 

RxD EA+5V 

TxD ALE 

SDI NC 

following baking cycles. The 
parts must then be mounted 
within 48 hours. 

If the parts are not mounted with­
in 48 hours, they must be re­
baked. 

The total number of baking cycles 
must not exceed two. If the ICs 
are baked more than twice, 

Cycle Temperature Time 
A 125°C 24 hrs 
B 600C 96 hrs 

Note: 

Hewlett-Packard cannot guaran­
tee the performance and 
reliability of the parts. 

Neither bake cycle can be per­
formed in the standard shipping 
tubes. The ICs must be baked in 
an ESD safe, mechanically stable 
container, such as an aluminum 
tube or pan. 

Notes 

8 

8. Cycle B must be done in atmosphere of < 5% relative 
humidity air or nitrogen. 

PIN MNEMONICS 

ADD-AD7 ADDRESS/DATA BUS 
RxD RECEIVED DATA 
TxD TRANSMITTED DATA 

BRD-SRl BAUD RATE 
PTO·PTl PARITY 

STB STOP BITS 
LSE LASER SCAN ENABLE 
SCT SCANNER TYPE 
SDI SCANNER DIGITAL INPUT 

LED LED CONTROL LINE 
BPR BEEPER CONTROL LINE 
WR DATA MEMORY WRITE 
RD DATA MEMORY READ 

XTALl CRYSTAL INPUT 
XTAL2 CRYSTAL INPUT 

SMD SERIAL MODE SELECT 
RTS REQUEST TO SEND 
CTS CLEAR TO SEND 
RST ICRESET 
EEP EEPROM SELECT 

SSY SMD+5V EPC EEPROM CLOCK 

LED EEP 
ECE EEPROM CHIP ENABLE 
EIO EEPROMVO 

BPR EPC TRG LASER TRIGGER LINE 

WR ECEIPTl 
SSY SCANNER SYNCHRONIZATION 

A8 ADDRESS LINE #8 

RD EIOIPTO A9 ADDRESS LINE #9 
Al0 ADDRESS LINE #10 

XTAL2 Al0 EA EXTERNAL PROGRAM ENABLE 

XTALl A9 ALE ADDRESS LATCH ENABLE 

VCC POWER 
VSS AS Vss GROUND 

Figure 3. HBCR-2210 Serial Pinout. 
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I~ I~ ~ ii: ~ 0 o '8 0 III § ID ID Z ~ C C C 

LSE 0 
SCT 

TRG 

RST 

RxD 

NC 

TxD 

SDI 

SSY 

LED 

BPR 

I~ Iii! N ~ IS 0 :l '" 
., 

~ 
w .... .... > Z C C 0 

~ ~ II! 
~ 

Figure 4. HBCR-2211 Serial Pinout. 

CRD Vce 

CDY ADO 

DWR AD1 

DDY AD2 

RTS AD3 

LSE AD4 

SCT ADS 

TRG ADG 

RST AD7 

PGB EA+5V 

PDR ALE 

SDI NC 

SSY SMD OV 

LED EEP 

BPR EPC 

WR ECElPT1 

Rii EIOJPTO 

XTAL2 A10 

XTAL1 A9 

Vss A8 

Figure D. HBCR·2210 Parallel Pinout. 
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PIN MNEMONICS 

ADo-AD7 ADDRESSIDATA BUS 
RxD RECEIVED DATA 
TxD TRANSMiTTED DATA 

BRD-BR1 BAUD RATE 
PTD-PT1 PARITY 

39 AD4 STB STOPBrrs 

38 ADS 
LSE LASER SCAN ENABLE 
SCT SCANNER TYPE 

:f1 ADG SDI SCANNER DIGITAL INPUT 

36 AD7 
LED LED CONTROL UNE 
BPR BEEPER CONTROL UNE 

35 EA+5V WR DATA MEMORY WRITE 

34 NC 
iii) DATA MEMORY READ 

XTAL1 CRYSTAL INPUT 
33 ALE XTAL2 CRYSTAL INPUT 

32 NC 
SMD SERIAL MODE SELECT 
RTS REQUEST TO SEND 

31 SMD+5V CTS CLEAR TO SEND 

30 EEP 
RST IC RESET 
EEP EEPROM SELECT 

29 EPC EPC EEPROM CLOCK 
ECE EEPROM CHIP ENABLE 
EIO EEPROM 110 

TRG LASER TRIGGER LINE 
SSY SCANNER SYNCHRONIZATION 

AS ADDRESS LINE #8 
A9 ADDRESS LINE #8 

A10 ADDRESS LINE #10 
EA EXTERNAL PROGRAM ENABLE 

ALE ADDRESS LATCH ENABLE 

VCC POWER 

VSS GROUND 

PIN MNEMONICS 

ADD-AD7 ADDRESSIDATA BUS 
DWR 
DDY 
CRD 
CDY 

PTD-PT1 
LSE 
SCT 
SDI 

LED 
BPR 
WR 
liD 

XTAL1 
XTAL2 

SMD 
POB 
PDR 
RST 
EEP 
EPC 
ECE 
EIO 

TRG 
SSY 

A8 
A9 

A10 
EA 

ALE 
RTS 
VCC 
VSS 

DATA WRITE HANDSHAKE 
READY FOR DATA HANDSHAKE 
COMMAND READ HANDSHAKE 
COMMAND READY HANDSHAKE 
PARITY 
LASER SCAN ENABLE 
SCANNER TYPE 
SCANNER DIGITAL INPUT 
LED CONTROL LINE 
BEEPER CONTROL LINE 
DATA MEMORY WRITE 
DATA MEMORY READ 
CRYSTAL INPUT 
CR .... STAL INPUT 
SERIAL MODE SELECT 
TRANSCEIVER DRIVE ENABLE 
TRANSCEIVER DIRECTION CONTROL 
ICRESET 
EEPROM SELECT 
EEPROM CLOCK 
EEPROM CHIP ENABLE 
EEPROM 110 
LASER TRIGGER LINE 
SCANNER SYNCHRONIZATION 
ADDRESS LINE #8 
ADDRESS LINE #9 
ADDRESS LINE #10 
EXTERNAL PROGRAM ENABLE 
ADDRESS LATCH ENABLE 
REQUEST TO SEND 
POWER 
GROUND 



PIN MNEMONICS 

I~ 18 I~ 18 15 0 
u .. C '" .. ADO·AD7 ADDRESS/DATA BUS 

~ c c c 
DWR DATA WRITE HANDSHAKE z <C <C <C <C 
DDY READY FOR DATA HANDSHAKE 
CRD COMMAND READ HANDSHAKE 
CDY COMMAND READY HANDSHAKE 

LSE 0 AD4 
PTO·PTI PARITY 

LSE LASER SCAN ENABLE 

SCT ADS SCT SCANNER TYPE 
SDI SCANNER DIGITAL INPUT 

TRG AD6 LED LED CONTROL LINE 

RST AD7 BPR BEEPER CONTROL LINE 
WR DATA MEMORY WRITE 

PGB EA+5V jjjj DATA MEMORY READ 

NC NC XTALI CRYSTAL INPUT 
XTAL2 CRYSTAL INPUT 

PRD ALE SMD SERIAL MODE SELECT 

SDI NC PGB TRANSCEIVER DRIVE ENABLE 
PDR TRANSCEIVER DIRECTION CONTROL 

SSY 31 SMD+OV RST IC RESET 

LED EEP EEP EEPROM SELECT 
EPC EEPROM CLOCK 

BPR EPC ECE EEPROM CHIP ENABLE 
EIO EEPROM VO 

TRG LASER TRIGGER LINE 

I~ Iii! '" '" 0 
GO 0> .. 

~ w SSY SCANNER SYNCHRONIZATION 

--' --' -if Z <C <C :;: 0 A8 ADDRESS LINE #8 
<C <C C! ~ t- t- A9 ADDRESS LINE #9 
>< >< t- t:: "- "- Al0 ADDRESS LINE #10 

EA EXTERNAL PROGRAM ENABLE 
ALE ADDRESS LATCH ENABLE 
RTS REQUEST TO SEND 

VCC POWER 

Figure 6. HBCR·2211 Parallel Pinout. VSS GROUND 

I" 52.8 'I 51.9 

~ ~ 

~:::::::::::::::: :Hl: 
20 

0.3 5.1 
MIN. MAX. 

~~ E.J"-M.~ ~l~:~· .. 
UNITS (mm) SEATING PLANE 

Figure 7. HBCR-2210 Mechanical Specifications. 
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15.0 
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Figure 8. HBCR-2211 Mechanical Specifications. 

(OPT) 
CONTROL 

EE r- CONTROL 
PROM 

ADDRESS 

HBCR-2210 

B~:~.?rDE_ 
SERIES 

ADDRESS! 
DATA 

LATCH 
ADDRESS 

r 
DATA 

Figure 9. System Block Diagram. 
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Warranty and Service 
The HP Bar Code Decode IC is 
warranted for a period of one 
year after purchase covering 
defects in material and workman­
ship. Hewlett-Packard will repair 
or, at its option, replace products 
that prove to be defective in 
material or workmanship under 
proper use during the warranty 
period. 

NO OTHER WARRANTIES ARE 
EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED 
TO THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. HEWLETT-PACKARD 
IS NOT LIABLE FOR CONSE­
QUENTIAL DAMAGES. 

For additional warranty or service 
information please contact your 
local Hewlett-Packard sales 
representative or authorized 
distributor. 
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Hewlett-Packard 
KeyWand Bar Code Reader 

Technical Data 

Features 
• Works with mM Compatible 

Computers 
• Automatically Recognizes 

Mode and Code Set for Most 
PC Models 

• Operates with or without a 
Keyboard Attached 

• Powered from the PC 
• Low Current Draw 
• Automatically Discriminates 

9 Bar Code Symbologies 
• International Language 

Support 
• Visual/Audible Feedback 
• Programmable via Bar Code 

Menus 
• Message Editing 
• Rugged Polycarbonate Case 
• Sapphire Tip 
• 15 KV ESD Case Isolation 
• 25 KV ESD Immunity 
• Manufacturing - ISO 9002 

Certified 
• One Year Warranty 

Description 
The Hewlett-Packard Program­
mable KeyWand Reader is an 
intelligent peripheral designed to 
easily add bar code reading 
capability to personal computers 
via the keyboard port. Power is 
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provided by the PC, and the 
KeyWand Reader can operate 
with or without the keyboard 
attached. The KeyWand Reader is 
transparent to the application 
since data appears as keyboard 
input. Installing a KeyWand 
Reader does not require hardware 
or software modifications. The 
KeyWand Reader is also compat­
ible with 17 keyboard languages. 

All scanning, decoding, and I/O 
electronics are self-contained 
within the compact KeyWand 

FliP'W HEWLETT$ a:r... PACKARD 

HBKW-IOOO Series 

Reader. The HBKW-IOOO Series 
acknowledges a good scan with a 
flashing LED and/or by accessing 
the PC's internal beeper. 

The KeyWand Reader automat­
ically discriminates 9 standard bar 
code symbologies. A Message 
Editing feature allows the scanned 
data to be edited or reformatted 
prior to transmitting to the host. 
Bar code type identification, label 
length checking, and a check 
character verification are options 
that, when enabled, ensure a high 
level of data integrity. 
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Configuration parameters are 
stored in non-volatile memory so 
the KeyWand Reader retains the 
conflguration when power is 
turned off. The KeyWand Reader 
autodiscriminates the PC type to 
which it is connected and whether 
or not Caps Lock is enabled. 

IBM Compatible 
Computers 

HPVectra 
mM PC and Compatibles 

Bar Code Symbologies 
Code 39 Standard or Extended 
Int. 2 of 5 Code 128 
UPC A, E EAN 8, 13 
Codabar Code 11 
MSI Code Code 93 

International Language 
Support 
The HP KeyWand Reader is menu 
programmable for 17 languages. 
US English Finnish 
UK English French Canadian 
French 
German 
Italian 
Spanish 
Dutch 
Belgian 

(Flemish) 

Latin American 
Norwegian 
Portuguese 
Swedish 
Swiss French 
Swiss German 
Danish 

Visual/Audible Feedback 
The HP KeyWand Reader employs 
the most flexible, programmable 
acknowledgment of a good scan 
to the user. The Visual Feedback 
LED is positioned close to the tip 
of the wand which makes it easy 
for the user to see. This is useful 
in noisy environments or where 
silence is required. For situations 
that require an audible 
acknowledgment, a TSR program 
stored and uploaded from the 
KeyWand Reader allows the user 
to program the pitch and duration 
of the PC beeper tone. 

keyboard language, and other 
options to be tailored to a speciflc 
application. The reader can 
display its current configuration 
on the computer screen. See 
sample (below). 

Programming via Bar 
Code Menus 
The KeyWand Reader can be 
conflgured by scanning special 
bar code labels. This allows 
decoding, message editing, 

Configuration Display 

Applications 
• Manufacturing 

Work-in-Process 
Inventory Control 
Shipping and Receiving 
Warehousing and 
Distribution 

• Retail POS 
• Library Circulation 
• Office Automation 

Document Tracking 
• Health Industry 

Medication Dispensation 
Blood banks 

• Transportation 
Waybill Tracking 

COIIflGURIUION DISPLAY 
••• Version 14.3 --.- •• - •• -- •• - •••• - ••••• -. (e) Hewlett-Packard 1986-1992 

talE IREAD ICllECIC CIWI I LENGTH I talE ID I OTHER CONfIG. SETTINGS 
___ I __ lwrif_ .. it_IOi" __ I ... it: (off! I·· •••• -.••••• -•••• -•• -•• --
Code 39 I (yesl Ilno) I yes I (1J (32) I [a) IExtended: [no) 
Int. 2I511yes) Ilnol I yes 1[41 (32) I (b) ILength: [variablel 
Codaboor llyesl lnol I no 1111 (32) I [d1 Ilnclude start/stop: [yesl 
Code 12SlIyesl I yes I no 1111 (32) I [el I 
Code 11 llyesl I (1J I yes 1[21 l32J I [fl I 
MSI Code I (yes) yes I yes 1131 (321 I [g) I 
Code 93 llyes) I yes I no I (1J l32J I [hI I 
IK/EAII llyesll yes yes fixed I [el 1[+ nonel 

E: (OJ I I I I I lEAN: (yes) 10 chars: (off! 
••••• IESSAGE aJIIQIENTS .-••••• - •••••••••••••••• - •••••••••••• -•••••••• -. 

Ctrt c:Mr8Ct ... = • + lett... «m» = Extended Key Index 
1IadIr: [«61 ») 
Trolter:("II) 
IIo-relld: (<<61 »«61 »1 
•• - kETCXIDES """-"-CFElATOR fEEDIJACIC··········· MISCELlANEWS ••••••• 
Key Det.,:(1J. IRudy SIgnal: [on) IPIedgeJ ( .. ing k.,a.rd) 
!U.S. Engllshl Meru Scan RespaNeS: (on) IlIo-reed recognl tion: (offl 
Code SeUlautol"2IGood Reed LED:(fI ..... ' I'Mllly:(lUtol"PC/AT.PS/2 
ALT __ :[offJl lentl Chars:IASCIIJ 
-_ .. ----------------------- .. -.. --_.- .............. _ .. _ .. -~ .......... --_ .... _ .. -_ ...... _ ........ -...... .. 

All items within the square brackets [ I are configurable. 
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Specifications 
Scan Speed ........... 7.6 - 127 cm/s 

(3 to 50 in/s) 
Tilt Angle ........................ 5 to 40° 
Minimum Contrast ............... 450/0 
Light Wavelength: 

HBKW-1OXX 
HBKW-12XX 
HBKW-14XX 

Resolution: 
HBKW-I0XX 

HBKW-12XX 

HBKW-14XX 

655 nm 
655nm 
820nm 

0.33mm 
(0.013 in) 

0.19mm 
(0.0075 in) 

0.13mm 
(0.005 in) 

Wand Diameter ... 23 mm (0.9 in) 
Wand length ...... 160 mm (6.3 in) 
Weight .................. 165 g (5.9 oz) 
Color .................................... Gray 
Case ...................... Polycarbonate 
Tip ................................ Sapphire 

D 
PC 

KEYBOARD 
ATIACHUENT 
OPTIONAL 

Figure 1. Systems Configuration. 
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Environmental 
Temperature: 
Operating: 
-20°C to + 70°C (_4°F to 
+ 1580fij 

Storage: 
-40"C to + 70°C (-40°F to 
+ 1580fij 

Humidity (Non-condensing): 
95% at + 40"C ( + 104 Ofij max 
(non-condensing) 

Ambient Light: 
100 K lux (max) 

Rain: 
MIL-STD-810, Method 506, 
Procedure II 

Dust: 
MIL-STD-810, Method 510 

Shock: 
Ten drops to sealed concrete 
(random orientation) from 
1.2 m (4 ft) 

Model 

HBKW-I000 Series 

o 

Typical Current Draw 
Idle ................................... 10 rnA 
Operating .......................... 20 rnA 
LED Enable .................... + 11 rnA 

FCC Certification 
This equipment has been tested 
and found to comply with the 
limits for a Class B digital device, 
pursuant to Part 15 of the FCC 
Rules. Operation is subject to the 
following two conditions: (1) This 
device may not cause harmful 
interference, and (2) this device 
must accept any interference 
received, including interference 
that may cause undesired 
operation. 

23.0 (0.9)--

FCC Identification 

FCC ID: B94KDRZ 

1+- 35.6 ---+1 
I (1.4) I 

11_' -~159(6'3)-~.1 
00000 

T-CONNECTOR 

~.l 
--------841 (33.1)-------_· 

NOMINAL DIMENSIONS IN MILLIMETERS (INCHES) 

HBKW-1010/1210/1410 (1) MALE S-PIN DIN CONNECTOR 
(2) FEMALE 5-PIN DIN SOCKET 

HBKW-1020/122011420 (1) MALE 6-PIN MINI DIN CONNECTOR 
(2) FEMALE 6-PIN MINI DIN SOCKET 

Figure 2. Wand Contlguration. 



Ordering Information 
Low Resolution Medium Resolution 

0.33 mm (0.013 in) 0.19 mm (0.0075 in) 

LED Wavelength 655 nm (Visible Red) 655 nm (Visible Red) 

5 PIN DIN Connector HBKW-lOlO* HBKW-121O 

6 PIN Mini-DIN Connector HBKW-I020* HBKW-1220 

'Lowand High Resolution KeyWand Readers are built to order devices. 

Universal KeyWand Kit 
HBKW-1240 Will work with either 5-pin DIN or 6-pin Mini-DIN 

keyboard interlaces. 
Kit includes: HBKW-1220 KeyWand Reader 

HBKW-1910 Installation and 
Operation Guide 

HBKW-1920 Wand Holder 
HBKW-1925 Interlace Adapters and 

Quick Start Instructions. 

KeyWand Accessory Part Numbers 
HBKW-191O Installation and Operation Guide 
HBKW-1920 Wand Holder 
HBKW-1925 Interlace Adapters (2) (5 pin DIN to 6 pin Mini-DIN) 
HBKW-1991 Replacement Tip/Case 
HBCS-A990 Case Replacement Tool 

Warranty and Service 
The Hewlett-Packard KeyWand 
Bar Code Reader is warranted for 
a period of one year from date of 
purchase covering defects in 
material and workmanship. 
Hewlett-Packard will repair or, at 
its option, replace products that 
prove to be defective in material 
or workmanship under proper use 
during the warranty period. 

HEWLETT-PACKARD MAKES NO 
WARRANTY OF ANY KIND WITH 
REGARD TO THIS MATERIAL, 
INCLUDING, BUT NOT LIMITED 
TO, THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. 

Note: The shell of the connector 
must be tied to ground for proper 
operation of the HP KeyWand 
Reader. 

The CE Mark demonstrates 
compliance with EC directives on 
EMC. 

High Resolution 
0.13 mm(0.005 in) 

820 nm (Infra Red) 

HBKW-141O* 

HBKW-1420* 
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Hewlett-Packard SmartWand 
Bar Code Reader 

Technical Data 

Features 
• Automatically Decodes 9 Bar 

Code Symbologies 
- Code 39 - Standard or 

Extended 
-Int.2of5 
-UPCA,E 
- Codabar 
-MSI Code 

• LED Feedback 

Code 128 
EAN 8,13 
Code 11 
Code 93 

• Low Current Draw 
• Programmable Either by Bar 

Code Labels or by Escape 
Sequences 

• Configuration Stored in Non­
Volatile Memory 

• CMOStrTL Interface 
- Output 0 to 5 volts 
- Input up to ± 15 volts 

• Manufacturing - ISO 9002 
Certified 

• Full One Year Warranty 

Description 
The Hewlett-Packard Smart Wand 
Bar Code Reader is a bar code 
scanning wand with an integrated 
decoder. It transmits data to a 
computer via an asynchronous 
serial port, using CMOS level 
signals, at user defmable baud 
rates. The SmartWand Reader's 
configuration may be changed by 
scanning special bar code menus, 
or by sending escape sequences 
to the wand from the host. The 
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configuration is stored in non­
volatile memory, allowing the 
SmartWand Reader to retain the 
configuration when the power is 
turned off. A Configuration 
Display option sends a summary 
of the configured options to the 
screen. 

In its default configuration, the 
SmartWand Reader can 
automatically recognize and 
decode 9 standard bar code 
symbologies. Configurable 
options include: symbology 
selection, checksum verification, 
length checking, message editing, 
LED feedback control, Code 39 

rli~ HEWLETT$ 
~I!JIIII PACKARD 

HBSW-8000 Series 
Polycarbonate or Metal 
Housing 

digital wand emulation mode, 
serial port configuration, and 
various I/O protocols such as 
single read modes, XonIXoff 
pacing and no-read recognition. 

The polycarbonate-cased 
SmartWand Readers (HBSW-
8000,8200,8400) have an LED 
near the tip that flashes after a 
good read. The LED also flashes 
during bar code menu 
programming and to signal any 
self-test failures after power-up. 

All Smart Wand Readers have an 
enhanced software version of 
Hewlett-Packard's proven 
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decoding algorithm. The 
Smart Wands are also very 
suitable for portable computer or 
terminal applications due to its 
low current draw. 

Visual Feedback LED 
The SmartWand Readers with 
polycarbonate-cases have an easy­
to-see Feedback LED near the 
scanner tip that acknowledges a. 
good read. This is useful in a 
noisy environment or where 
silence is required. Since the 
state of the LED can be controlled 
by escape sequences, the host 
processor can turn the LED on or 
off at any time. 

SmartWand Reader 
Configuration 
The SmartWand Reader can be 
configured by scanning special 
bar code labels or by receiving 
escape sequence commands from 
the host. This allows decoding 
options and interface protocols to 
be tailored to a specific applica­
tion. Configuration labels and a 
list of escape sequences are 
printed in the SmartWand User's 
Manual (PIN: HBSW-8997). The 
SmartWand Reader can display 
its current configuration on the 
host's screen. See sample. 

.Programmable Features 
Bar code selection and 

decoding options 
Check character verification 

and transmission 
Serial port parameters and I/O 

protocols 
Message editing 
Header and terminators 
LED operator feedback 
Label length checking 
No Read recognition 
. Digital wand Code 39 emulation 

Wand Specifications 
Scan Speed ......... 7.6 to 127 cm/s 

(3 to 50 in/s) 
Tilt Angle ....................... 5° to 40° 
Minimum Contrast ............... 45% 
Color ................................... Black 
Wand Diameter ... 23 mm (0.9 in) 
Wand Length .... 160 mm (6.3 in) 
Weight: 

Aluminum .......... 153 g (5.4 oz) 
Polycarbonate ... 140 g (4.9 oz) 

Tip ................................ Sapphire 

Configuration Display 

Environmental 
Temperature: 
Operating: 
-20°C to 700C (_4°F to 158"F) 

Storage: 
-40°C to 700C (-40°F to 158"F) 

Humidity (Non-condensing): 
95% at 400C (104"F) max. 

Ambient Light: 
100,000 lux (maximum) 

Rain: 
MIL-STD-810, Method 506, 
Procedure II (polycarbonate) 

Dust: 
MIL-STD-81O, Method 510 

Shock: 
Ten drops to sealed concrete 
(random orientation) from 
1.2 m (4 ft) 

IXlIIFlCUtATlCJI DISPLAY 
--- Version 12.5 - •• ----- •• ----.------ •• --- (c) Hewlett-PlICkard 1986-1992 

I CXI)E IREAD ICHECK CHAR I LENGTH I cmE ID I OTHER IXlIIFlG. SETTINGS I 
1 ___ I __ lverif_lIIIit_lllin_nulllllit: [offll--···---···-·--···---···--I 
ICode 39 I [yes] I [no] I yes 1[1] [32] I [al I Extended: [no] I 
lint. 2J51[yes] I [no] I yes 1[4] [32]1 [b] I Length: [variable] I 
ICodabIIr I [yes] I [no] I no I [1] [32] I [dJ I Include start/stop: [yes] I 
ICode 1281 [yes] I yes I no 1[1] [32] I [e] I I 
I Code 11 I [yes] I [1] I yes I [2] [32] I [1] I I 
IIISI Codel [yes] I yes I yes 1[3] [32] I [g] I I 
I Code 93 I [yes]1 yes I no I [1] [32] I [h] I I 
IUPC/EAN I [yes] I yes I yes I fixed I [c] I [+ none] I 
I E: [0] I I I I I lEAN: [yes] ID chars: [off] I 
1--- MESSAGE C'M'OHENTS (control charllCter" A + letter) -·-·---····-····-1 
IlIeIIder: C I INo-read: [] I 
ITrai ler: ["M"Jl IMessage Ready: [AF] I 
IReader Address: 0 IMessage Not Ready: ["U] I 
1-- SERIAL PORT --------- PACING -----.---- •• --- •• -- MISCELLANE<IJS -·-·---1 
IBaud Ritte: [96l'O] IXOII/XOFF Protocol: [off] INo-React Racognl tlon: [off] I 
IPari ty: [O's] ISlngle Read Mode: [off] Iscanner: [enabled] I 
IStop Bits: [1] , •• _.- FEEDBACK: [an] ·~-···'Buffering:[None] I 
I [2Qns]Delay: [off] ILED: [flashes] Active: [high] IIIOVRAM Salf Test: [off] I 
............................................................................. -..... --_ .... -............. --- -_ ...... _ ..... -_ ........ -_ ...... .. 

All it.ems within the oqua ... _ [ 1 are conllprable. 
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Electrical Interface 

Vee Limits (V) Min. Max:. 

Operating 4.5 6.0 

Absolute Rating -0.3 6.0 

Supply Ripple 100 mV peak to peak 

FCC Certification 
HP's Smart Wand Readers have 
received FCC certification for 
their standard configuration only. 
Any customer purchasing the 
product with stripped and tinned 
leads or a connector without 
adequate shielding has the 
responsibility to comply with FCC 
regulations. Moreover, if the HP 
SmartWand Reader is purchased 
without a connector, the product 
becomes defined as a sub­
assembly and the FCC Identifica­
tion number no longer applies. 
HP assumes no responsibility or 
liability for users of the HP 
SmartWand Readers without 
connectors that fail to comply 
with FCC regulations. 

This equipment has been tested 
and found to comply with the 
limits for a Class B digital device, 
pursuant to Part 15 of the FCC 
Rules. Operation is subject to the 
following two conditions: (1) This 
device may not cause harmful 
interference, and (2) this device 
must accept any interference 
received, including interference 
that may cause undesired 
operation. 

Model FCC Identification 

HBSW-8XXX FCC ID: B94KDRZ 
Series 
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Typical Current Draw - Icc (rnA) 

Vee 

Mode 4.5 5.0 6.0 

Idle 8 9 12 

Scanning 16 18 24 

With LED on 25 29 38 

General Mechanical Specifications 
SAPHIRETIP 

I LED 

~CI i ~~~ 
m HEWLETTPACKA!II ~ 

I: 160(6.3) 'I 
~ 

«I I~ 
ITC~ f a ~ 24~ J! 
(13)(0.98) D . 23~ ~+.j f- ~8.1 (1.5)- ::J~ 1f 1

80m 

15.2 (0.6) ~ I I-- 66 (2.6) ---I 

<III 

300 (12) 
200(8) 

1M HEWLETT PACKARD 111111c:::?= 21(0.94) 

.y1::=======_160_(6_.2):::::::::~;·I11IFFS·:l~7::.6-;:-= .. (0=7=)-'---.---~-\ 
t + -~) 

(~F'1 D ~sF~ ~~ 160m 

7.6(0.3)+.j f- 38.1(1.5)-
15.2(0.6)~ I I-- -66(2.6) 

I----::W~) 

DIMENSIONS IN MILUMETERS (INCHES) 

The CE Mark demonstrates 
compliance with EC directives on 
EMC. 



Connector 
The standard connector is a 9 pin male D 
connector. There is also an option for the cable 
to have stripped and tinned wires. 

Pin Diagram 

Wll'e 
Pin # Color Function 

1 - N/C 

2 White TxD Transmitted Data 
(from the Reader) 

3 Green RxD Received Data 
(to the Reader) 

4,5,6 - N/C 

7 Black Ground 

8 - N/C 

9 Red Vee 

Shell Braid Shield 

Shield and ground are tied together in the 
connector. 

o 
1 

o 
2 

o 
3 

o 
4 

o 0 0 0 
6 7 8 9 

o 
5 

MALE 9 PIN SUBMINIATURE D CONNECTOR 

Pin Description 
Pin 2 TxD - The data output signal TxD obeys 
standard serial asynchronous data formats, but 
uses zero to five volts CMOS logic levels. It can 
be described as CMOS level RS-232. The TxD 
output circuit is shown in the figure below. It 
will drive TTL, LSTTL, CMOS, HC, and HCT 
inputs. 

TxD Output Specifications 
(Vee = 4.5 V, TA = 25"C) 

Min. 

VOH 4.4 V@ 20~ 
3.8V@6rnA 

VOL 

IOL 

TxD Circuit 

-{::>o-- TxD 

74HCT240 

Max. 

O.lOV@ -20 ~ 
0.33 V@-6rnA 

35 rnA 

Pin 3 RxD - The received data signal RxD 
expects the standard asynchronous serial data 
format. It will accept either CMOS level or true 
RS-232 level signals. The figure below shows the 
equivalent input circuit. 

RxD Input Specifications 
(Vee =5.0 V, TA = 2.5"C) 

I :: I 
2.0V500~ 

0.8.V@ l~ 

RxD Circuit 

~
OOkQ 

RxD 

4.7 kQ 74HCT240 

Note: If the part is purchased with stripped and 
tinned wires, or if the connector is removed, the 
ground and shield wires must be connected 
together for proper operation. 
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Ordering Information 

LED 
Part Number Housing Resolution Wavelength 

HBSW-8000* Polycarbonate Low- 655nm 

HBSW-8100* Metal 0.33 rom (O.oI3 in) 

HBSW-8200 Polycarbonate Medium- 655nm 

HBSW-8300 Metal 0.19 rom (0.0075 in) 

HBSW-8400* Polycarbonate High- 820nm 

HBSW-8500* Metal 0.13 rom (0.005 in) 

* Low and High Resolution SmartWand Readers are built to order devices. 

SmartWand Kits 

HBSW-8205 - Polycarbonate SmartWand Kit 
Includes: HBSW-8200 General Purpose Reader 

HBSW-8997 User's Manual 
HBCS-299B Black Wand Holder 

HBSW-8305 . Metal SmartWand Kit 
Includes: HBSW·B300 General Purpose Reader 

HBSW-B997 User's Manual 
HBCS-299B Black Wand Holder 

SMartWand Accessory Part Numbers 
HBSW-B997 User's Manual 
HBCS-299B Wand Holder (black polycarbonate ) 
HBSW-B991 Replacement Polycarbonate Case with LED Wmdow 

and Tip 
HBCS-4999 Replacement Tip for Metal Case 
HBCS-A990 Plastic Case Replacement Tool 
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Warranty and Service 
The Hewlett-Packard SmartWand 
Bar Code Reader is warranted for 
a period of one year from date of 
purchase covering defects in 
material and workmanship. 
Hewlett-Packard will repair or, at 
its option, replace products that 
prove to be defective in material 
or workmanship under proper use 
during the warranty period. 

HEWLETT-PACKARD MAKES NO 
WARRANTY OF ANY KIND WITH 
REGARD TO THIS MATERIAL, 
INCLUDING, BUT NOT LIMITED 
TO, THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. 
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F/i;;W HEWLETT® 
~I:.. PACKARD 

Low Current Digital 
Bar Code Wand 

Technical Data 

Features 
• Rugged Polycarbonate Case, 

Switched or Unswitched 
• Ultra Low Continuous 

Current Draw 
• Available in 3 Resolutions to 

Meet a Variety of Scanning 
Needs 

• High Ambient Light 
Rejection-Operates in 
Direct Sunlight 

• Visible Red (655 nm) and 
Infrared (820 nm) Versions 
Available 

• Scan Angle: 0° to 45° Typical 
• Manufacturing: ISO 9002 

Certified 

Selection Guide 
Wand Type 

Typical Resolution 0.33mm 
(0.Q13 in.) 

Description 
The HBCS-AOOO series low 
current digital wands are hand 
held scanners optimized to 
provide excellent scanning of all 
common bar code formats. The 
patented low current, high 
ambient light rejection circuitry is 
packaged in a rugged 
polycarbonate case. 

Available in three resolutions, 
these wands are capable of 
reading a wide range of bar code 
printing. Visible red and infrared 
versions are available for reading 
a wide range of print types and 
colors. 

The wands are available with or 
without a switch to control the 
wand operation. 

Switched 

HBCS-AOOO Series 

Applications 
The HBCS-AOOO series wands are 
highly effective alternatives to 
keyboard data entry. These 
devices are especially designed 
for battery powered applications 
where low power drain is a 
primary concern. In addition to 
their low current draw, these 
wands are also designed to work 
in high ambient light, such as 
outdoors or near windows. 

Unswitched 
0.19mm 0.13 mm 0.33mm 0.19mm 0.13mm 

(0.0075 in.) (0.005 in.) (0.013 in.) (0.0075 in.) (0.005 in.) 

LED Wavelength 655nm 820nm 655nm 820nm 

5-PinDIN HBCS-AOOO* HBCS-A200 HBCS-A400* HBCS-AlOO* HBCS-A300 HBCS-A500* 
Connector 
9-PinD-Sub HBCS-A008* HBCS-A208* HBCS-A408* HBCS-A108* HBCS-A308* HBCS-A508* 
Connector 
No connector: HBCS-A007* HBCS-A207* HBCS-A407* HBCS-A107* HBCS-A307* HBCS-A507* 
Strip and Tin Leads 
Individually Boxed Order Option #A01 with the above referenced part number. The wand is shipped in a 
Wand "kraft" box, including an HBCS-AOOO series data sheet. 

*Note: Build to order product only. Minimum stock is available for engineering evaluation purchases. 
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Specifications (TA = 25"C Typical) 

Parameter Minimum Maximum Units Notes 
Scan Velocity 7.6 (3) 127 (50) cm/sec (in/sec) 
Edge Contrast 45 % 1 
Supply Voltage (Vce) 4.5 5.5 V 
Supply Ripple 100 mVpp 
Temperature -20 +65 °C 
Ambient Light 100,000 lux 

Absolute Maximum Ratings 
Parameter Minimum Maximum Units 

Storage Temperature -40 +75 "C 
Operating Temperature -20 +65 "C 
Supply Voltage -0.5 +6 V 
Output Transistor Power 150 mW 
Output Collector Voltage -0.5 +20 V 

Electrical Characteristics (TA = 25°C) 

Parameter Min. Typ. Max. Units Conditions Notes 
Supply Current 2.5 3.5 5.0 rnA Vs = 5.0V 2 
High Level Output Current 1.0 A VOH = 2.4 V 
Low Level Output Voltage 0.4 V IOL = 16 rnA 
Output Rise Time 3.4 20 I1s 3 
Output Fall Time 1.2 20 I1s 3 
Switch Bounce 0.5 5.0 ms 4 
ESD Immunity 25 kV 5 
ESD Isolation Unswitched Wands 15 kV 5 
ESD Isolation-Switched Wands 8 kV 5 
Wake-Up Time 50 200 ms 6 

Notes: 
1. Contrast is defined as Rw' RB where Rw is the reflectance of the white spaces and RB is the reflectance of the black bars, measured 

at the emitter wavelength (655 nm or 820 nm). Contrast is related to PCS by PCS = (Rw' RB)/Rw or Rw' RB = PCS • Rw. 
2. Not including the pull-up resistor current. 
3. 10% to 90% transitions. 
4. Switch bounce causes a series of sub millisecond pulses to appear on the output. 
5. Shield must be properly terminated. The human body is modelled by discharging a 300 pF capacitor through a 500 Q resistor. No 

damage to the wand will occur at the specified discharge level. The energy will be passed through the shield to the host device. 
6. After this time, the wand is operational. 
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Electrical Operation 
The HBCS-AOOO series digital bar 
code wands consist of a precision 
optical sensor and an electronic 
circuit that creates a digital 
output of the bar code pattern. 
The open collector transistor 
requires only a pull-up resistor to 
provide a TTL compatible output. 

A non-reflecting black bar results 
in a logic high (1) level output, 
while a reflecting white space will 
cause a logic low (0) level output. 
The initial state will be indeter­
minate. However, if no bar code 
is scanned, after a short period, 
(typically less than 1 second), the 
wand will assume a logic low 
state. 

The wands provide a case, cable 
and connector shield which must 
be terminated to logic ground, or 
preferably, to both logic ground 
and earth ground. The shield is 
connected to the metal housing of 
the 5 pin DIN connector. 

Certification 
FCC Certification (US Only) 
Hewlett-Packard products have 
received FCC certification for its 
standard configuration only. Any 
customer purchasing the product 
with stripped and tinned leads or 
a connector without adequate 
shielding has the responsibility to 
comply with FCC regulations. 
Moreover, if the Hewlett-Packard 
Low Current Bar Code Wands are 
purchased without a connector, 
the product becomes defined as a 

subassembly and the FCC identi­
fication number no longer applies. 
Hewlett-Packard assumes no 
responsibility or liability for users 
of the Hewlett Packard Low 
Current Digital Bar Code Wands 
without connectors that fail to 
comply with FCC regulations. 

This equipment complies with 
Part 15, Class B, of the FCC 
Rules. Operation is subject to the 
following two conditions: 

1) This equipment may not cause 
harmful interference, 

2) This equipment must accept 
any interference that may 
cause undesired operation. 

Model 
HBCS-AOOO through -A099 

HBCS-A100 through -A199 

HBCS-A200 through -A299 

HBCS-A300 through -A399 

HBCS-A400 through -A499 

HBCS-A500 through -A599 

The CE Mark demonstrates 
compliance with EC directives 
onEMC. 

VCCI Registration: Pending 

Warranty and Service 
Hewlett-Packard Low Current 
Digital Bar Code Wands are 
warranted for a period of one 
year after purchase covering 
defects in material and 
workmanship. Hewlett-Packard 
will repair, or at its option, 
replace products that prove to be 
defective in material or 
workmanship under proper use 
during the warranty period. 

NO OTHER WARRANTIES ARE 
EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED 
TO THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. HEWLETT-PACKARD 

FCC Identification 
FCC ID: B948JAHBCS-AOOO 
HEWLETT-PACKARD 
FCC ID: B948JAHBCS-AOOO 
HEWLETT-PACKARD 
FCC ID: B948JAHBCS-A200 
HEWLETT-PACKARD 
FCC ID: B948JAHBCS-A300 
HEWLETT-PACKARD 
FCC ID: B948JAHBCS-A400 
HEWLETT-PACKARD 
FCC ID: B948JAHBCS-A500 
HEWLETT-PACKARD 

IS NOT LIABLE FOR CONSE­
QUENTIAL DAMAGES. 

For additional warranty or service 
information please contact your 
local Hewlett-Packard sales 
representative or authorized 
distributor. 
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Wand Dimensions and Connector Configurations 

SWITCH C 23 (0.9) 

<c..i..=---:I~=;;=§=W'::J::~ =:T/~ 

19 (0.8) =t (0~i~5) 

f~' --------~I~ 

~--1-80-(~6.3;)~~:1I!311!001l!(1I!12!iil) !iM1iI!C===.=1 =' 3 ~;r--".J 
HBCS 
AX08 

3 
HBCS 4~2 
AXOO 51!yV1 o 0 

ALL DIMENSIONS IN MILLIMETERS (INCHES) 

Preferred . Orientation 

4-74 

TILT ANGLE 
10· TO 30· 

PRODUCT 
IDENTIFICATION 
LABEL Function 

Vee 
Output 
Ground 
Shield 

HBCS-AXOO HBCS-AX08 Wire Color 
1 9 Red 
2 2 White 
3 7 Black 

Shell 8 Braid 
All other pins are N/C 

Shield and ground are tied together in the connector. 

Note: If the part is purchased with stripped and tinned wires, or if the 
connector is removed, the ground and shield wires must be connected 
together for proper operation. 

Preferred Electrical 
Connection 

Vee 
>---------~------~------Vee 

4.71<0 10 \IF 

OUTPUT 
>----------+------t------- OUTPUT 

GROUND 
>-----------------~~----GROUND 

SHIELD 
) 

1 
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Industrial Digital Bar Code Slot 
Reader 

Technical Data 

Features 
• Multi Resolution 

Compatible with virtually all bar 
code resolutions 

• Large Slot Width 
Allows reading thickly 
laminated cards 

• Sealed Metal Case (IP 66/67) 
Can be installed outdoors or in 
wet environments 

• Tamper Proof Design 
Ideal for security applications 

• Minimal First Bar Distortion 

• 880 nm Light 
• Wide Operating Temperature 

Range 
-40"C to + 70"C 

• Wide Scan Speed Range 
• Black Textured Epoxy Finish 
• Digital Output 

Open collector output compat­
ible with TTL and CMOS logic 

• Single +5 Volt Supply 

Description 
Hewlett-Packard's Industrial 
Digital Slot Reader is designed to 
provide excellent scanning 
performance on a wide variety of 
bar coded cards and badges. It 
contains a unique optical! 
electrical system that integrates 
over a large vertical area of the 
bar/space pattern, providing a 
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greatly improved first read rate 
even on poorly printed bar codes. 

The HBCS-7100 Series uses an 
infrared (880 nm) light with 0.19 
mm (0.0075 in.) resolution. 

The extra large depth of field 
allows the slot reader to have a 
slot width of 3.2 mm (0.125 in.), 
thus making it possible to read 
even thickly laminated cards and 
badges. When used as a stand 
alone optics module, the 
maximum depth of field is 
dependent upon resolution. 

The optics and electronics are 
housed in a rugged metal case. 
The case is fully gasketed and 
sealed, making it suitable for use 
in outdoor or wet environments. 
The black epoxy coating adds a 
durable, finished look to the 
Digital Slot Reader. When 
installed using the rear screw 
holes, the units become tamper 
proof, making an excellent choice 
for security access control. 

The optical system is centered in 
the slot track, allowing the user to 
easily scan from either direction. 
The wide slot width makes it easy 
to insert and slide the cards. The 
optical system is covered with a 

r/i~ HEWLETT® 
~r.JIII PACKARD 

HBCS-7100 Series 

recessed window to prevent 
contamination and reduce the 
wear on the cards. 

The standard slot reader comes 
with the optics module mounted 
on a base plate with an opposite 
rail and 122 cm (48 in.) straight 
cord. Two standard connectors 
are available: a male 5 pin, 240°, 
locking DIN (HBCS-7100); or a 
female, 9 pin D-sub squeeze to 
release, (HBCS-7l08). 

The optics module (HBCS-7150) 
is available which can be 
integrated into other equipment 
or used as a stand alone sensor 
assembly. 

Applications 
The digital bar code slot reader is 
a highly effective alternative to 
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keyboard data entry. Bar code 
scanning is faster and more 
accurate than key entry and 
provides far greater throughput. 
In addition, bar code scanning 
typically has a higher first read 
rate and greater data accuracy 
than optical character recogni­
tion. When compared to magnetic 
stripe encoding, bar code offers 
significant advantages in flexibil­
ity of media, symbol placement 
and immunity to electromagnetic 
fields. 

Hewlett-Packard's Industrial 
Digital Slot Reader is designed for 
applications where high first read 
rate and durability are important 
factors. The epoxy coated metal 
case with its tamper proof 
mounting system, makes these 
slot readers ideal choices for 
security access control, time and 
attendance recording and other 
bar coded badge and card reading 
applications. 

Electrical Operation 
The HBCS-71XX family of digital 
slot readers consists of a pre­
cision optical system, an analog 
amplifier, a digitizing circuit, and 
an output transistor. These 
elements provide a TTL compat­
ible output from a single 4.5 V to 
5.5 V DC power supply. The open 
collector transistor requires a 
pull-up resistor for proper 
operation. 

A non-reflecting black bar results 
in a logic high (1) level output, 
while a reflecting white space will 
cause a logic low (0) level output. 
After power up, the slot reader 
will be fully operational afier 
approximately 6 seconds. During 
operation, the slot reader will 
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assume a logic low state afier a 
short. period (typically 1 second) 
if no bar code is scanned. This 
feature allows multiple scanners 
(slot readers and wands) to be 
connected together with a simple 
OR gate. 

The slot reader connector pro­
vides a shield which is connected 
to signal ground. The shield is 
connected either to the metal 
housing of the 5 pin DIN 
connector, or to pin 8 of the 9 pin 
D-sub connector. A good 
connection to earth ground is 
recommended. 

The maximum recommended 
cable length is 7.6 m (25 ft.). 

WARNING: 
OBSERVING THE INFRARED 
LIGHT SOURCE IN THE HBCS-
7150 AT CLOSE DISTANCES 
FOR PROLONGED PERIODS OF 
TIME MAY CAUSE INJURY TO 
THE EYE. When mounted with 
the rail in place, the infrared 
output flux is radiologically safe. 
With the rail removed, precau­
tions should be taken to avoid 
prolonged visual observation. 

Mounting Considerations 
Slot Reader 
The slot reader (HBCS-71 00/ 
7108) is designed to be virtually 
tamper proof when mounted 
using the two rear mounting 
holes. In this case, the cable must 
be routed from the rear of the slot 
reader through the mounting 
surface (wall, door, etc.). 

When mounting the slot reader, 
the cable may be routed through 
the mounting surface (see above), 

or it may be routed along grooves 
. in the base and exit the side of the 
slot reader at any of four points. 
This allows flexibility in the 
mounting orientation. 

Optics Module 
The optics/electronics module 
(HBCS-7150) is designed for 
applications which require a 
different slot width, integration 
into a larger housing, or a fixed 
beam stationary scanner. When 
using the optics module, the 
operating distance from the front 
surface of the module to the 
symbol will vary depending on the 
symbol resolution. Figure 1 shows 
the relationship between operat­
ing range and minimum symbol 
resolution for a typical optics 
module. 

This relationship was applied in 
the design of the slot reader, 
where a slot width of 3.2 mm 
(0.125 in.) insures excellent 
performance reading bar code 
symbols which have a nominal 
resolution of 0.19 mm (0.0075 
in.) and include normal printing 
errors. 
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MINIMUM SYMBOL RESOLUTION - mm (INCHES) 

Figure 1. 



Recommended Operating Conditions 
Parameter Symbol Min. Max. Units Notes 

Nominal Narrow Element Width 0.19 (0.0075) mm(in.) 

Scan Velocity Vscan 20 (8) 254 (100) mm(in.) 1 
Contrast RWRB 45 % 2 
Supply Voltage Vs 4.5 5.5 V 3 
Ambient Temperature TA -40 +70 °C 4 
Ambient Light Ev 100,000 lux 5 

Absolute Maximum Ratings TA = 250C (unless specified otherwise) 

Parameter Symbol Min. Max. Units Notes 

Storage Temperature Ts -40 +80 OC 
Supply Voltage Vs -0.3 +7.0 V 
Output Transistor Power PT 200 mW 
Output Collector Voltage Vo -0.3 +20 V 

Electrical Characteristics 
TA = 25OC, Vs = 4.5 V to 5.5 V (unless specified otherwise) 

Parameter Symbol Typ. Max. Units Conditions Notes 
Supply Current Is 56 100 rnA Vs = 5.0V 
High Level Output Current IOH 1.0 J.lA. VOH = 2.4 V 
Low Level Output Voltage VOL 0.4 V IOL = 16 rnA 
Output Rise Time t,. 0.9 5.0 llS 10% - 90% transition 
Output Fall Time tr 0.Q7 5.0 ~s 

RL=lkn 

Electrostatic Discharge Immunity ESD 25 kV 

Notes: 
1. Measured scanning a symbol with 0.19 mm narrow elements. For larger narrow element widths, the maximum scan speed will 

increase proportionally. 

6 

2. Contrast is defmed as RWRB where Rw is the reflectance of the white spaces and RB is the reflectance of the black bars, measured at 
880nm. 

3. Allowable power supply ripple and noise is frequency dependent. See Figure 5. 
4. Non-condensing. If there is frost or dew over the optics window, it should be removed. for optimal scanning performance. 
5. Direct sunlight at any illumination angle. 
6. The shield must be properly terminated (See Figure 2). The human body is modeled by discharging a 300 pF capacitor through a 

500 n resistor. No damage to the slot reader will occur at the specified level. 
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Vs 
Vs 

Interface Specifications 
The slot reader has two different 
standard connectors: a 5 pin, 240 
metal locking DIN; or a 9 pin 
female D-sub squeeze to release. 
The recommended interface is 
shown in Figure 2. The mechani­
cal specifications for the 5 pin 
DIN are shown in Figure 3. The 
mechanical specifications for the 
9 pin D-sub are shown in 

Vo t 10 ItO 10~F 

~ GND 

I )SHIELD OJ,.-& 

Vo 

GND 

Figure 2. Recommended Interface. 

Figure 4. 

Pinout 
Spin . 9 pin 

Function DIN D-sub 

Vs 1 9 
Output 2 2 
Ground 4 7 Figure 3. Connector Configuration for BBCS-71XO. 

Shield Case 8 
No Connect 3,5 1,3,4,5,6 

Shield and ground are tied together in the connector. 

Note: If the part is purchased with stripped and tinned wires, or if the connector is removed, 
the ground and shield wires must be connected together for proper operation. 

Wire Color 
Function Color 

Vs Red 
Output Yellow/White 

PI~N5 

~ 
Ground Black PIN 6 PIN 1 

Shield Braid Figure 4. Connector Configuration for BBCS-71X8. 

PSRR Performance 
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Figure 5. Ripple Noise Needed to Switch Output. 
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The CE Mark demonstrates 
compliance with EC directives on 
EMC. 



Dimensions 

1.27 (O·50)'tLL::LEI ~J=l~~1 ITJ~+~I ~[Ju I 2.03:0.80) 

0.25 (0.10)S-U ~ 

Notes: 

CABLE @ 

11.43 
(4.50) 

[ (0.65) 
2.79 0.69 

(1.10) (0.35) 

#8-32 TAPPED 
HOLE (2) 

0.475 (0.187) DIA. 
LOCATING PIN (2) 

2.03 (0.80) DIA. 
MAlt 

2.79(1.10) 2·03t 80) t + ~ 

* 1.90(0.75)-t--l~ I 
I--,~.~!~CABLE EXITS (2) 

(2.05) 

SLOT READER 
(HBCS-71 00171 08) 

OPllCS MODULE 
(HBCS·7150) 

7. Mounting holes on the HBCS·7100/7108 are suitable for either #10·32 or M5·0.80 screws. 
8. Mounting holes on the HBCS· 7150 are for #8·32 screws. 
9. Slot readers and optics modules have a black textured epoxy fInish. 

10. All dimensions are nominal and are stated in millimeters and (inches). 

Selection Guide 
HBCS-7100 

5 pin DIN Connector Standard 
9 pin D-Sub Connector HBCS-7108 
No Connector Strip HBCS-7104* 
and Tin Leads 

HBCS-7150 
Standard· 

NA 
HBCS-7154* 

Individually Boxed Order Option #AOI with the above referenced part-number. The slot reader 
Slot Reader is shipped in a "kraft" box, including an HBCS-7100 series data sheet. 

'Build to order product only. Minimum stock available for engineering evaluation purchases. 
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Symbol Placement 
The center of the slot reader's 
optical system is located 12.7 rom 
(0.50 in.) from the bottom of the 
slot. Consequently, bar code 
symbols to be read by the slot 
reader must be positioned on the 
card(s) or document(s) at a 
height which insures that all bars 
and spaces will cross a line located 
12.7 mm from the bottom edge of 
the card(s) or document(s). For 
optimal performance, all bars and 
spaces should cross the area 
between 1.14 mm (0.45 in.) and 
1.40 mm (0.55 in.) from the 
bottom edge. 

The bars and spaces should be 
perpendicular to the bottom edge, 
however, a skew of ± 4 degrees 
from the perpendicular is 
acceptable. 
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Maintenance 
Considerations 
The slot reader and optics module 
include a window which is slightly 
recessed in order to prevent 
direct contact with the bar code 
symbol. This reduces the wear on 
both the window and the symbol. 
The window may become dirty 
over a period of time. If this 
occurs, clean the window with a 
commercial glass cleaner. 

Testing 
All Hewlett-Packard slot readers 
are 100% tested for performance 
and digitizing accuracy after 
manufacture. This insures a 
consistent quality product. More 
information about Hewlett­
Packard.'s test procedures, test set 
up, and test limits are available on 
request. 

Optional Features 
For options such as special cables 
or connectors, contact your 
nearest Hewlett-Packard sales 
office or authorized 
representative. 

Warranty and Service 
Hewlett Packard Slot Readers are 
warranted for a period of one year 
after purchase covering defects in 
material and workmanship. 
Hewlett-Packard will repair or, at 
its option, replace products that 
prove to be defective in material 
or workmanship under proper use 
during the warranty period. 

NO OTHER WARRANTIES ARE 
EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED 
TOTHEIMPLIEDWAR~S 

OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. HEWLETT-PACKARD 
IS NOT LIABLE FOR 
CONSEQUENTIAL DAMAGES. 

For additional warranty or service 
information, please contact your 
local Hewlett-Packard sales 
representative or authorized 
distributor. 
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Applications 
The following abstracts represent application notes that are 
not published in this catalog. These application notes can be 
obtained from your local Hewlett-Packard sales office or 
authorized HP distributor or representative (see section 5). 

Application Bulletin 75 
ESD Control in Portable Bar 
Code Readers 
This AB, which is applicable to 
the HBCS-AXXX series wands, 
provides information to help the 
designer of portable bar code 
decoders to harden their system 
to electrostatic discharge (ESD). 

Ordering No. 5954-2170 

AN 1008 
Optical Sensing with the 
HBCS-llOO 
This AN gives the basic optical 
flux coupling design for discrete 
emitters and detectors. It presents 
the concepts of modulation 
transfer function, depth of field, 
and reflective sensor design. It 
also discusses the optical and 
electrical operation of the HBCS-
1100 High-Resolution optical 
sensor. Finally, it presents 
electrical design techniques that 
allow the HBCS-ll 00 to interface 
with popular logic families. 

Ordering No. 5091-7363E 

AN 1013 
Elements of a Bar Code 
System 
This AN, which is applicable to all 
HP digital wands, describes in 
detail the elements that make up 
most bar code systems. Included 
is a discussion of the fundamental 
system design, detailed discussion 
of seven popular code 
symbologies, a section on symbol 
generation, and methods of data 
entry. A glossary of terms and a 
reference section are also 
included. This is an excellent 
publication for people who are 
just learning about bar code or for 
those who need a more 
comprehensive understanding of 
the subject. 

Ordering No. 5953-9387 

rl~ HEWLETT$ 
~~PACKARD 

AN 1040 
Ambient Light Rejection 
Circuit for the HEDS-lIiOO 
Bright ambient light causes the 
resolution of the HEDS-1500 
sensor to degrade when the 
sensor is dc driven. This AN 
presents a circuit schematic that 
allows full resolution in bright 
ambient light. Included are graphs 
showing limits of current and 
voltage, and frequency responses 
under specific conditions. 

Ordering No. 5952-2228 
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Ordering and Service 
Information 

How to Order 
To order any component in this 
catalog, call your nearest HP 
authorized distributor or HP sales 
office. 

A complete listing of HP 
authorized distributors is located 
on page 5-3. These distributors 
can offer off-the-shelf delivery for 
most HP components. 

Service and Support 
For technical assistance or the 
location of your nearest HP 
sales office, distributor or 
representative call (US and 
Canada only): 1-800-235-0312 or 
408-654-8675. Elsewhere in the 
world, call your local HP sales 
office. Ask for a Components 
representative. 

For Additional 
Information 
For additional technical literature 
not available in this catalog, try 
our fax-back service (US and 
Canada only) at: 1-800-450-9455. 

Information regarding Hewlett­
Packard Components Group 
products is available on the 
World Wide Web via the 
Components Group home page 
at: http://www.hp.com/go/ 
components 
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Warranty 
a) HP warrants hardware 

Products against defects in 
materials and workmanship (in 
relation to HP's published 
minimum/maximum specifica­
tions or Customer's specifications 
expressly accepted in writing by 
HP) for one year from shipment. 
This warranty extends only to 
Customer and not to indirect 
purchasers or users. If HP 
receives notice of such defects 
during the warranty period, HP 
will, at its option, either repair or 
replace Products which prove to 
be defective. If HP is unable, 
within a reasonable time, to 
repair or replace any Product to a 
condition as warranted, Customer 
will be entitled to a refund of the 
purchase price upon prompt 
authorized return of the Product 
toHP. 

b) Customer will prepay 
shipping charges (and will pay all 
duties and taxes) for Products 
returned to HP for warranty 
service. For valid warranty 
claims, HP will reimburse 
Customer for prepaid freight 
charges and return Products to 
Customer at HP's expense. 

FliP'W HEWLETTIID 
~~PACKARD 

c) Unless HP agrees in writing 
that Customer has configuration 
control, HP may make process or 
materials changes affecting the 
performance or other characteris­
tics of Products. Products 
supplied after such a change will 
continue to meet HP's published 
minimum/maximum specifica­
tions, but may not be identical to 
Products supplied as samples or 
under prior orders. 

d) The foregoing warranty will 
not apply to defects resulting 
from: improper or inadequate 
maintenance; non-HP software or 
interfacing; unauthorized 
modification or misuse; or, 
operation outside HP's published 
specifications for the Product. 

e) THE ABOVE WARRANTIES 
ARE EXCLUSIVE AND NO 
OTHER WARRANTY, WHETHER 
WRITTEN OR ORAL, IS 
EXPRESSED OR IMPLIED. HP 
SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF 
MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR 
PURPOSE. 
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HP Components 
Authorized Distributor 

FliPfJ HEWLETT'" a:r... PACKARD 

and Representative Directory 

Alabama California Future Electronics Penstock, Inc. 
Allied Electronics Allied Electronics 2220 O'Toole Ave. 5850 Oberlin Dr. 
1-800-433-5700 1-800-433-5700 San Jose 95131 Suite 208 

(408) 434-1122 San Diego 92121 
Arrow Electronics Arrow Electronics (619) 535-3015 
1015 Henderson Rd. 26677 W. Agoura Rd. Hamilton Hallmark 
Huntsville 35816 Calabassas 91302 (Corporate Office) Penstock, Inc. 
(205) 837-6955 (818) 880-9686 10950 W. Washington Blvd. (Corporate Office) 

Culver City 90230 520 Mercury Dr. 
Future Electronics Arrow Electronics (310) 558-2000 Sunnyvale 94086 
4825 University Ave. 6 Cromwell St. (408) 730-0300 
Suite 12 Suite 100 Hamilton Hallmark 
Huntsville 35816 Irvine 92718 140 Technology Dr. Zeus Electronics 
(205) 830-2322 (714) 454-4300 Suite 400 6 Cromwell St. 

Irvine 92718 Suite 100 
Hamilton Halhnark Arrow Electrouics (714) 641-4100 Irvine 92718 
4890 University Sq. 167 W. Poplar (714) 581-4622 
Suite 1 Porterville 93257 Hamilton Hallmark 
Huntsville 35816 (209) 781-4335 580 Menlo Dr. Zeus Electronics 
(205) 837-8700 Suite 2 6276 San Ignacio Ave. 

Arrow Electronics Rocklin 95765 San Jose 95119 
Newark Electronics 9511 Ridgehaven Ct. (916) 624-9781 (408) 629-4789 
1-800-367-3573 San Diego 92123 

(619) 565-4800 Hamilton Halhnark Colorado 
Penstock, Inc. 4545 Viewridge Ave. Allied Electronics 
1-800-PENSTOC Arrow Electronics San Diego 92123 1-800-433-5700 

1180 Murphy Ave. (619) 571-7540 
Arizona San Jose 95131 Arrow Electronics 
Allied Electronics (408) 441-9700 Hamilton Hallmark 101 Invernes Dr. East 
1-800-433-5700 2105 Lundy Ave. Englewood 80112 

Future Electronics San Jose 95131 (303) 799-0258 
Arrow Electronics 27489 West Agoura Rd. (408) 435-3500 

2415 W. Erie Dr. Suite 300 Future Electronics 
Tempe 85282 Agoura Hills 91301 Hamilton Hallmark 12600 West Colfax Ave. 
(602) 431-0030 (818) 865-0040 21150 Califa St. SuiteBllO 

Woodland Hills 91327 Lakewood 80215 
Future Electronics Future Electronics (818) 594-0404 (303) 232-2008 
4636 E. University Dr. 25B Technology 
Suite 245 Suite 200 Newark Electronics Hamilton Hallmark 
Phoenix 85034 Irvine 92718 1-800-367-3573 12503 East Euclid Dr. 
(602) 968-7140 (714) 453-1515 Suite 20 

Penstock, Inc. Englewood 80111 
Hamilton Hallmark Future Electronics 1401 HighlandAve. (303) 790-1662 
3011 South 52nd St. 755 Sunrise Ave. Suite 200 

Tempe, AZ 85282 Suite 105 Manhattan Beach 90266 Newark Electronics 
(602) 414-7500 Roseville 95661 (310) 546-8953 1-800-367-3573 

(916) 783-7877 
Newark Electronics Penstock-Sertek, Inc. Penstock-Sertek, Inc. 
1-800-367-3573 Future Electronics (Corporate Office) 12503 E. Euclid Ave. 

5151 Shoreham PI. 3481 Old Conejo Rd. Suite 20 
Penstock, Inc. Suite 220 Newbury Park, CA 91320 Englewood 80111 
213 I East Broadway San Diego 92122 (805) 375-6680 (303) 421-7161 
Tempe, AZ 85282 (619) 625-2800 
(602) 967-1620 
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Connecticut Hamilton Hallmark Future Electronics Arrow Electronics 
Arrow Electronics 10491 72nd St. North 3150 W. Higgins Rd. 9801 Legler Rd. 
860 N. Main St. Largo 34647 Suite 160 Lenexa 66219 
Wallingford 06492 (813) 541-7440 Hoffman Estates 60195 (913) 451-9542 
(203) 265-7741 (708) 882-1255 

Hamilton Hallmark Future Electronics 
Future Electronics 7079 University Blvd. Hamilton Hallmark 8826 Santa Fe Dr. 
Westgate Office Center Winter Park 32792 3030 Salt Creek Ln. Suite 150 
700 West Johnson Ave. 1-800-332-8638 Suite 300 Overland Park 66212 
Cheshire 06410 Arlington Heights, 60005 (913) 649-1531 
(203) 250-0083 Newark Electronics (708) 797-7300 

1-800-367-3573 Hamilton Hallmark 
Hamilton Hallmark Newark Electronics 9200 Indian Cr. Pkwy. 
1157 Highland Ave. Penstock, Inc. (Corporate Office) Overland Park 66204 
Suite 207 1726 E. 7th Ave. 4801 N. Ravenswood Ave. (913) 663-7900 
Cheshire 06410 Suite 8 Chicago 60640 
(203) 271-5700 Tampa 33605 1-800-367-3573 Newark Electronics 

(813) 247-7556 1-800-367-3573 
Newark Electronics Penstock, Inc. 
1-800-367-3573 Penstock, Inc. 1250 West Northwest Hwy Penstock, Inc. 

2431 Aloma Ave. Suite 509 300 S. Clairborne, Suite #A2 
Penstock, Inc. Wroter Park, FL 32792 Palatine 60067 Olathe 66062 
1-800-PENSTOC (407) 672-1114 (708) 934-3700 (913) 829-9330 

Florida Zeus Electronics Indiana Kentucky 

Allied Electronics 37 Skyline Dr. Allied Electronics Allied Electronics 
1-800-433-5700 Suite 3101 1-800-433-5700 1-800-433-5700 

Lake Mary 32746 

Arrow Electronics (407) 333-3055 Arrow Electronics Arrow Electronics 
400 Fairway Dr. Suite 201 

Georgia 
7108 Lake View Pkwy W Dr. (317) 299-2071 

Deerfield Beach 33441 Indianapolis 46268 
(305) 429-8200 Allied Electronics (317) 299-2071 Hamilton Hallmark 

1-800-433-5700 1847 Mercer Rd. 
Arrow Electronics Future Electronics Suite G 
37 Skyline Dr. Arrow Electronics 8425 Woodfield Crossing Lexington 40511 
Suite 3101 4250 E. River Green Pkwy. Suite 175 1-800-235-6039 
Lake Mary 32746 Duluth 30136 Indianapolis 46240 
(407) 333-9300 (404) 497-1300 (317) 469-0447 Newark Electronics 

1-800-367-3573 
Future Electronics Future Electronics Hamilton Hallmark 
237 S. Westmonte Dr. 3150 Holcomb Bridge Rd. 655 W. Carmel Dr. Penstock, Inc. 
Suite 307 Suite 130 Suite 160 1-800-PENSTOC 
Altamonte Springs 32714 Norcross 30071 Carmel 46032 
(407) 865-7900 (404) 441-7676 (317) 575-3535 Maryland 

Allied Electronics 
Future Electronics Hamilton Hallmark Newark Electronics 1-800-433-5700 
1400 E. Newport Center Dr. 3425 Corporate Wy. 1-800-367-3573 
Suite 200 Suite A Arrow Electronics 
Deerfield Beach 33442 Duluth 30136 Penstock, Inc. 9800 Patuxent Woods Dr. 
(305) 426-4043 (404) 623-4400 1-800-PENSTOC Suite J 

Columbia 21046 
Future Electronics Newark Electronics Iowa (301) 596-7800 
2200 Tall Pines Dr. 1-800-367-3573 Allied Electronics 
Suite 108 1-800-433-5700 Future Electronics 
Largo 34641 Penstock, Inc. 6716 Alexander Bell Dr. 
(813) 530-1222 6825 Jimmy Carter Blvd. Hamilton Halimark Suite 101 

Suite 1590 1-800-254-2847 Columbia 21046 
Future Electronics Norcross 30071 (410) 290-0600 
1435 Market St. (404) 951-0300 Newark Electronics 
Tallahassee 32312 1-800-367-3573 Hamilton Hallmark 
1-800-288-10 19 minois 7134 Columbia Gateway Dr. 

Allied Electronics Penstock, Inc. Columbia 21046 
Hamilton Hallmark 1-800-433-5700 1-800-PENSTOC (410) 720-3400 
3350 NW. 53rd St. 
Suite 105-107 Arrow Electronics Kansas Newark Electronics 
Ft. Lauderdale 33309 1140 West Thorndale Ave. Allied Electronics 1-800-367-3573 
(305) 484-5482 Itasca 60143 1-800-433-5700 

(708) 250-0500 
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Penstock, Inc. Minnesota Arrow Electronics Future Electronics 
9881 Broken Land Pkwy. Allied Electronics 43 Route 46 East 801 Motor Pkwy. 
Suite 105 1-800-433-5700 Pine Brook 07058 Hauppauge 11 788 
Columbia 21046 (201) 227-7880 (516) 234-4000 
(410) 290-3746 Arrow Advantage 

10120A West 76th Future Electronics Future Electronics 
Massachusetts Eden Prairie, MN 55344 1259 Route 46 East 300 Linden Oaks 
Allied Electronics (612) 946-4820 Parsippany 07054 Rochester 14625 
1-800-433-5700 (201) 299-0400 (716) 387-9550 

Arrow Electronics 
Arrow Electronics 10100 Viking Dr. Hamilton Hallmark Future Electronics 
25 Upton Dr. Suite 100 One Keystone Ave. 200 Salina Meadows Pkwy. 
WIlmington 01887 Eden Prairie 55344 Bldg. 36 Suite 130 
(508) 658-0900 (612) 828-7140 Cherry Hill 08003 Syracuse 13212 

(609) 424-0110 (315) 451-2371 
Future Electronics Future Electronics 
41 Main St. 10025 Valley View Rd. Hamilton Hallmark Hamilton HaIImark 
Bolton 01740 Suite 196 10 Lanidex Plaza West 390 Rabro Dr. 
(508) 779-3000 Eden Prairie 55344 Parisippany 07054-2715 Hauppaugue 11 788 

(612) 944-2200 (201) 515-5370 (516) 434-7400 
Hamilton Hallmark 
10D Centennial Dr. Hamilton Hallmark Newark Electronics Hamilton Hallmark 
Peabody 01960 9401 James Ave., South 1-800-367-3573 1057 East Henrietta Rd. 
(508) 532-9893 Suite 140 Rochester 14623 

Bloomington 55431 Penstock, Inc. (716) 475-9130 
Newark Electronics (612) 881-2600 160 Littleton Rd. 
1-800-367-3573 Suite 201 Newark Electronics 

Newark Electronics Parsippany 07054 1-800-367-3573 
Penstock 1-800-367-3573 (201) 299-0323 
60 Burlington Mall Rd. 

New Mexico 
Penstock, Inc. 

Suite 310 Penstock, Inc. 527 Townline Rd. 
(617) 229-9100 1-800-PENSTOC Allied Electronics Suite 200 

1-800-433-5700 Hauppage,07054 
Zeus Electronics Missouri (516) 724-9580 
25 Upton Dr. Allied Electronics Arrow Electronics 
Wilmington 01876 1-800-433-5700 12700 Indian School #103 Zeus Electronics 
(508) 658-4776 Albuquerque, NM 87112 100 Midland Ave. 

Arrow Electronics (602) 431-0030 Port Chester 10573 
Michigan 2380 Schuetz Rd. (914) 937-7400 

Allied Electronics St. Louis, MO 63146 Newark Electronics 
1-800-433-5700 (314) 567-6888 1-800-367-3573 North Carolina 

Allied Electronics 
Arrow Electronics Future Electronics Penstock-Sertek, Inc. 1-800-433-5700 
44720 Helm St. 12125 Woodcrest (602) 894-9405 
Plymouth 48170 Executive Dr. Arrow Electronics 
(313) 455-0850 Suite 220 Hamilton Hallmark 5240 Green Dairy Rd. 

St. Louis 63141 2601 Wyoming Blvd. NE Raleigh 27604 
Future Electronics (314) 469-6805 Albuquerque 87109 (919) 876-3132 
4505 Broadmoor SE (505) 293-5119 
Grand Rapids 49512 Hamilton Hallmark Future Electronics 
(616) 698-6800 3783 Rider Trail South New York 5225 Capital Blvd. 

Earth City 63045 Allied Electronics 1 North Commerce Center 
Future Electronics (314) 291-5350 1-800-433-5700 Raleigh 27604 
35200 Schoolcraft Rd. (919) 790-7111 
Suite 106 Newark Electronics Arrow Electronics 
Livonia 48150 1-800-367-3573 (Corporate Office) Hamilton Hallmark 
(313) 261-5270 25 Hub Dr. 5234 Greens Dairy Rd. 

Penstock, Inc. Melville 11 747 Raleigh 27604 
Hamilton Hallmark 1-800-PENSTOC (516) 391-1300 (919) 872-0712 
44191 Plymouth Oaks Blvd. (Military) 
Plymouth 48170 New Jersey Newark Electronics 
(313) 416-5800 Allied Electronics Arrow Electronics 1-800-367-3573 

Newark Electronics 
1-800-433-5700 3375 Brighton-Henrietta 

Townline Rd. Penstock, Inc. 
1-800-367-3573 Arrow Electronics Rochester 14609 1-800-PENSTOC 

4 East Stow Rd. (716) 427-0300 
Penstock, Inc. Unit 11 Ohio 
1-800-PENSTOC Marlton 08053 Allied Electronics 

(609) 596-8000 1-800-433-5700 
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Arrow Electronics Almac/Arrow Electronics Future Electronics Hamilton Hallmark 
8200 Washington Village Dr. 9500 SW Nimbus Ave. 9020 II Capital of Texas 11 00 East 6600 South 
Suite A Bldg. E Highway North Suite 120 
Centerville 45458 Beaverton 97008 Suite 610 Salt Lake City 84121 
(513) 435-5563 (503) 629-8090 Austin 78759 (801) 266-2022 

(512) 502-0991 
Arrow Electronics Future Electronics Newark Electronics 
6573E Cochran Rd. Cornell Oaks Corp. Center Future Electronics 1-800-367-3573 
Solon 44139 15236 NW Greenbrier Pkwy. 10333 Richmond Ave. 
(216) 248-3990 Beaverton 97006 Suite 970 Penstock-Sertek, Inc. 

(503) 645-9454 Houston 77042 1-800-PENSTOC 
Future Electronics (713) 785-1155 
1430 Oak Ct. Hamilton Hallmark Washington 
Suite 203 9750 W. S.W. Nimbus Ave. Future Electronics Allied Electronics 
Beavercreek 45430 Beaverton 97005 800 E. Campbell 1-800-433-5700 
(513) 426-0090 (503) 526-6200 Suite 130 

Richardson 75081 Almac/Arrow Electronics 
Future Electronics Newark Electronics (214) 437-2437 14360 S.E. Eastgate Wy. 
6009 E Landerhaven Dr. 1-800-367-3573 Bellevue 98007-6458 
Mayfield Heights 44124 Hamilton Hallmark (206) 643-9992 
(216) 449-6996 Penstock, Inc. 12211 Technology Blvd. 

1-800-PENSTOC Austin 78727 Future Electronics 
Hamilton Hallmark (512) 258-8848 19102 North Creek Pkwy. 
30775 Bainbridge Rd. Pennsylvania Suite 118 
Solon 44139 Allied Electronics Hamilton Hallmark Bothell 98011 
(216) 498-1100 1-800-433-5700 11420 Pagemill Rd. (206) 489-3400 

Dallas 75243 
Hamilton Hallmark Arrow Electronics (214) 553-4300 Hamilton Hallmark 
777 Dearborn Park Ln. 2681 Mosside Blvd. 8214154thAve. 
Suite L Monroeville, PA 15146 Hamilton Hallmark Redmond 98052 
Worthington 43085 (412) 856-9490 1406 North 28th (206) 882-7000 
(614) 888-3313 Suite 105 

Hamilton Hallmark Harlington 78550 Newark Electronics 
Newark Electronics 1-800-254-2847 (210) 412-2047 1-800-367-3573 
1-800-367-3573 

Newark Electronics Hamilton Hallmark Penstock, Inc. 
Penstock, Inc. 1-800-367-3573 10500 Richmond Ave. 10800 N.E. 8th St. 
1-800-PENSTOC Suite 112 Suite 805 

Penstock, Inc. Houston 77042 Bellevue 98004 
Oklahoma 40 Croce Ln. (713) 781-6100 (206) 454-2371 
Allied Electronics Coatesville 19320 
1-800-433-5700 (215) 383-9536 Newark Electronics Wisconsin 

1-800-367-3573 Allied Electronics 
Arrow Electronics Texas 1-800-433-5700 
12111 E. 51st St. Allied Electronics Penstock, Inc. 
Suite 101 1-800-433-5700 1411 E. Campbell Rd. Arrow Electronics 
Tulsa 74146 Suite 400 200 North Patrick Blvd. 
(918) 252-7537 Allied Electronics Dallas, 75081 Suite 100 

7410 Pebble Dr. (214) 479-9215 Brookfield 53045 
Hamilton Hallmark Fort Worth 76118 (414) 792-0150 
12206 E. 51st St. (817) 595-6487 Zeus Electronics 
Suite 103 3220 Commander Dr. Future Electronics 
Tulsa 74146 Arrow Electronics Carrollton 75006 250 N. Patrick Blvd. 
(918) 459-6000 11500 Metric Blvd. (214) 783-7010 Suite 170 

Suite 160 
Utah 

Brookfield 53045 
Newark Electronics Austin 78758 (414) 879-0244 
1-800-367-3573 (512) 835-4180 Allied Electronics 

1-800-433-5700 Hamilton Hallmark 
Penstock, Inc. Arrow Electronics 2440 South 179th St. 
1-800-PENSTOC 3220 Commander Dr. Arrow Electronics New Berlin 53146 

Carrollton 75006 1946 W. Parkway Blvd. (414) 797-7844 
Oregon (214) 380-6464 Salt Lake City 84119 
Allied Electronics (801) 973-6913 Newark Electronics 
1-800-433-5700 Arrow Electronics 1-800-367-3573 

19416 Park Row Future Electronics 
Suite 190 3450 So. Highland Dr. Penstock, Inc. 
Houston 77084 Suite 301 1-800-PENSTOC 
(713) 647-6868 Salt Lake City 84106 

(801) 467-4448 
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International Austria Bulgaria Hamilton/Hallmark!I,2] 
Argentina BFI mEXSA Elektronik MACRO Sofla!I,2) 8610 Commerce Court 

Reycom Electronica S.A. GmbH)2,3) 116 Geo Millev Str. Burnaby, BC V5A 4N6 

Bernardo de Irigoyen 972 Korbinianstr. 6 BL57 AP70 (604) 420-4101 

Ventas: Piso 6toA 85386 Eching (Miinchen) 1574 SOFIA 
Adm.y Servicio Tecnico: Piso (49) 89 3195135 (359) 2 708140 Hamilton/HaJlmark) 1,2] 

2do.B 151 Superior BlVd. 

1304 Buenos Aires-Argentina EBV Elektronikll ,2] Canada Unit 1-6 

1-011-541-300-2010 Diefenbachgasse 35/6 Arrowll ,2) Mississauga, 
1150 Vienna 8544 Baxter Place Ontario L5T 2Ll 

Australia (43) 1 894 1774 Burnaby, B.C. (905) 564-6060 

Avnet Pacific V5A4T4 
(Australia) Pty Ltd ELBATEX GmbH!I,2) (604) 421-2333 Hamilton/Hallmark!I,2] 

Unit C, 6-8 Lyon Eitnergasse 6 190 Colonnade Road 

Park Road 1231 Vienna Arrow Nepean, Ontario K2E 7J5 

POBox 888 (43) 1 86642-0 1000 St. Regis (613) 226-1700 

North Ryde NSW 2113 EURODIS Electronicsll ,2) 
Dorval, Quebec H9P 2T5 

Australia (514) 421-7411 Hamilton/Hallmark!I,2) 

61-2-878 1299 Lamezanstrasse 10 7575 Trans Canada Highway 
1232 Vienna Arrow!I,2] Suite 600 

Avnet VSI Electronics Pty (43) 1 61062-0 1093 Meyerside Drive Ville St. Laurent, Quebec 

Ltdl l,2,3,4] Mississauga, Ontario H4T IV6 

Unit 8, 27 College Road Belarus L5T IM4 (514) 335-1000 

Kent Town SA 5067 BelHard (905) 670-7769 
Adelaide MeJnicayte str. 2-709 Penstock 

61-8 362 0944 220004 Minsk Arrowl1 ,2) RF/Microwave Distribution 

(0172) 239010 36 Antares Drive 10800 N.E. 8th St. 

Avnet VSI Electronics Pty Unit 100 Suite 805 

Ltdll ,2,3,4) Belgium Nepean, Ontario Bellevue, WA 98004 

Unit 12 Business Park Drive BFI lBEXSA BV12,3] K2E 7W5 
Monash Business Park PO Box 3019 (613) 226-6903 Penstock 

Notting Hill VIC 3168 2130 KA Hoofddorp 
RF/Microwave Distribution 

Melbourne Netherlands Future Electronicsll ,2) 313 - 260 Hearst Way 

61-3 558 9333 (31) 020 65 31 350 2015 32nd N.E., Unit #1 Kanata, Onto K2L 3Hl 

Calgary, Alberta (613) 592-6088 

Avnet VSI Electronics Pty EBV Elektronik!I,2) T2E 6Z3 
Ltdll ,2,3,4) Excelsiorlaan 35 (403) 250 5551 Penstock Inc. 12,3) 

Unit C, 6-8 Lyon Park Road Avenue Excelsior 35 
1296 Ludbrook Court 

PO Box 888 1930 Zaventem Future Electronicsll ,2) Mississauga, Ontario 

North Ryde NSW 2113 (32) 02 71600 10 5935 Airport Road, Suite 200 L5J 3N9 

61-2- 878 1299 Mississauga, Ontario (905) 403-0724 

SEI Rodelco N.V.IS.A.II,2) L4V lW5 
Avnet VSI Electronics Pty Limburg Strium 243 (905) 612 9200 Penstock 

Ltdll ,2,3,4) 1780Wemmel 
RF/Microwave Distribution 

69 Walters Drive (32) 02 460 05 60 Future Electronicsll ,2) • 500 - 7575 Transcanada Hwy 

Osborne Park WA 6017 1050 Baxter Road St. Laurent, Quebec H4T IV6 

Perth Brazil Ottawa, Ontario (514) 333-8837 

61-92424266 Avibras Fibras Oticas e K2C 3P2 

Telecomunicacoes, S.A. (613) 820 8313 China 

Avnet VSI Electronics Pty Rua Ricardo Hausen, 100 
Beijing !ncel Components 

Ltdll ,2,3,4) CX. Postal 229 Future Electronicsll ,2) Group 

Suite 9, Argyle Place Sao Jose Dos Campos-SP 237 Hymus Blvd. A24, Baishiqiao Road 

Cnr. Sandgate Road & Argyle CEP 12227-820-BRASIL Pointe Claire, Quebec Haidian District 

Street H9R 5C7 Beijing 100081 

Breakfast Creek QLD 4010 HiTech E. Ind. Com. Ltda. (514) 694-7710 86-10 6217 1624 

Queensland Rua Branco de Moraes 489 
61-72625200 04718-010 Sao Paolo-SP Future Electronique Inc Chengdu Eleccom Electron 

1-011-55-11-882-4140 1000 Avenue St. Jean Baptiste Co Ltd 
Suite 100 Rm. 401, Electronic Foreign 

Intertek Compo Eletr. Ltda. Quebec, Quebec G2E 5G5 Trade Bnilding 

Rua Miguel Casagrande, 200 (418) 877-6671 48 Dong Er Duan Yi Huan 

02714-000-Sao Paolo-SP, 
Road 

Brasil Future Electrouicsll ,2) Chengdu 610051 

1-011-55-11-266-2922 1695 Boundary Road 86-28 445 5081 

Notes: Vancouver, B.C. 
1. Optoelectronics V5K4X7 
2. RF Diodes/Transistors (604) 294-1166 
3. Microwave and Avantek 

Products 
4. Fiber Optic Components 
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Shenzhen Secom Telecom Co Estonia BFI IBEXSA Elektronik MACRO Budapest Kft)l,2r 
Ltd Arrow-Field Eesti AS!!,2] GmbH!2,3,4] Etele ut 68 
Rm. 403, 3 ZhongyangRoad, (tuba 301) Korbinianstrasse 2 1115 Budapest 
Narliing 210008 Akadeemiatee 19 85386 Eching (36) 1 2030277 
86-253225712 ee 0026 Tallinn 089 / 3 19 76 70 

(372) 6 50 32 88 India 
Shenzhen Secom Telecom Co EBV-Electronik GmbH!!,2,3] Hinditron Services Pvt Ltd 
Ltd Finland Ammerthalstrasse 28 33/44A 8th Main Road 
Rm. 444, Guangfa Building, Arrow-Field Oy!!,2J 85551 HeinIstetten Raj Malial Vilas Extension 
Dongmennan Road, Niittyliintie 5 089/991140 Bangalore 560 080 
Shenzhen 518001 00620 Helsinki 91-803345734/8266 
86-755 222 8499 (358) 0 777571 Farnell GmbH!!·2J 

Griinwalderweg 30 Hinditron Services Pvt Ltd 
Xi'an Incel Analog Device Ltd. Avnet Nortec Oy[!.2J 82041 Deisenhofen Industry House, 23-B 
Xi' an Branch Office Itiilahdenkatu 18 A 089/61393939 Mahal Industrial Estate 
2/F, A-7 Building, 00210 Helsinki Mahakali Caves Road 
GaoxinRoad (358) 0 613181 Ing.-Biiro K.-H. Dreyer[!,2J Andheri (East) 
Xi'an City, Shanxi Albert-Schweitzer-Ring 36 Bombay 400093 
Province 710068 France 22045 Hamburg 91-228364560 
86-29 822 5266 

Arrow Electronique SA[!,2J 
040 /6695 227 

Hinditron Services Pvt Ltd 
Czech Republic 73/79 rue des Solets Jermyn GmbH[!,2] 201-206 Hemkunt Tower 
Elbatex GmbH Silic 585 1m Dachsstiick 9 98 Nehru Place 
Novodvorska 994 

94663 Rungis Cedex 65549 Limburg New Delhi 110019 
14000 Praha 4 

(1) 49 78 49 78 06431 / 508-0 91-11 6443272 
(42) 2 476 3707 AVNET-EMG[!,2J 91-11 641 0380 

SASCO[!,2J 

GM Electronic S.R.O. 
79, rue Pierre Semard Hermann-Oberth-Str. 16 Hinditron Services Pvt Ltd 

Karlinske nam 6 BP90 85640 Putzbrunn b. Miinchen 5th Floor, Emerald House 92329 CHATILLON CEDEX 
160-00 Praha 6 (1) 49 65 25 00 

089/4611-0 114 Sarojini Devi Road 
(42) 2 232 2606 Secunderabad 500003 

Greece 91-40844033/7007 
MACRO Weil s.r.o.[!·2J BFI-IBEXSA Electronique Micronics Ltd.[!,2,sJ 
Bechynova 3 

SA[2,3J Division Scie-Dimes 
46, Kritis Street Skag India Pvt Ltd 1, rue Lavoisier ZI 

160-00 Praha 6 91430 Igny 16451 Argyroupolis 15 Church Road 
(42) 2 3112 182 (1) 69 33 74 00 Athens Basvanagudi 

(30) 1 9914 786 Bangalore 560004 
Denmark EBV Elektronik[2] 91-80 660 5366/5344 
Arrow-Exatec NS[i,2,4J Parc Club de la Haute Maison Hong Kong 
Mileparken 20E 16, rue Galilee CETLtd. Skag India Pvt Ltd 
DK-2740 Skovlunde Cite Descartes 4205-4207 Metroplaza 812 Technology Apartments 
+45 (44) 92 70 00 77436 Champs sur Marne Tower 2 24 Patpargwij 

(1) 64 68 86 00 223 Hing Fong Road New Delhi 110092 
Avnet Nortec A/S[i,2J Kwai Fong N.T. 91-11 243 3677 
Transformervej 17 Elexience!2,3J 852-2485 3899 91-11 245 6532 
DK-2730 Herlev 9, rue des Petits Ruisseaux 
+45 (44) 88 08 00 91370 Verriere Ie Buisson Semicon Products & Systems Israel 

(1) 60 11 94 71 Co Ltd Gallium[!,4J 
BFI-IBEXSA DANMARK NS Flat 1,2 & 3 17/F Entrepot 11 Hasadna Street 
Langebjergsvaenget 8A, l.TH RADIO SPARES Centre POB2552 
DK-4000 Roskilde Composants[!,2J 117 How Ming Street RA'ANANA 43650 
+45 (46) 75 31 31 Rue Norman King Kwun Tong, Kowloon (09) 982182 

BP453 852-2 763 7788 
60031 Beauvais Cedex OPCOM[2,S] 

(1) 69 33 74 00 Hungary POB3352 
Elbatex GmbH Petach - Tikva 49130 

S.C.A.I.B.!!,2J Szigetvari U.5 (09) 921 1730 
6 rue Ambroise Croizat HU-I083 Budapest 
ZI des Glaises (36) 1 269 90 93 Telsys Ltd.[i,2J 

BP58 Atidim, Industrial Park, 
91127 Palaiseau Cedex EURODIS Electronics[!,2J Bldg 3 
(1) 69 198900 Lamezanstrasse 10 Dvora Hanevia Street, Neve 

1232 Vienna Sharet 
Germany Austria 61431 Tel-Aviv 

Notes: AVNET E2000[!,2J (43) 1 61062 131 (03) 49 20 01 
1. Optoelectronics Stahlgruberring 12 
2. RF Diodes/Transistors 81829 Miinchen 
3. Microwave and Avantek 089 / 45 11 0-01 

Products 
4. Fiber Optic Components 
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Italy 
Avnet EMG[!,2[ 
Via Novara 570 
20153 Milano 
(02) 38 1901 

BFI IBEXSA S.p.A[2,a,4) 
Via Massena 18 
20145 Milano 
(02) 33 10 05 35 

Lasi Elettronica S.p.A.!'·2) 
Viole Fulvio Testi 280 
20126 Milano 
(02) 661431 

Silverstar Ltd.l1,2[ 
Viale Fulvio Testi 280 
20126 Milano 
(02) 661251 

Japan 
. Ryoyo Electro 

Corporation [!,2,a,4) 
KonwaBldg. 
1-12-22, Tsukiji 
Chuo-ku, Tokyo 104 
(81) 3-3546-5011 

Ryoyo Electro 
Corporation[!,2,a,4) 

Nagoya AT Bldg. 
1-18-22, Nishiki, Naka-ku, 
Nagoya-shi, Aichi 460 
(81) 52-203-0277 

Ryoyo Electro 
Corporation [!,2,a,4 [ 

Nisshin Shokuhin Bldg, 
4-1-1, Nishi-Nakajinla 
Yodogawa-ku, Osaka 532 
(81) 6-302-5371 

Tokyo Electron Limited[!,2,a,4) 
TBS Broadcasting Center, 
5-3-6, Akasaka, 
Minato-Ku, Tokyo 107 
(81) 3-5561-7229 

Tokyo Electron Limited[ 1,2,3,4) 
Sumitomoseimei Shin-Osaka­
Kita Bldg. 
4-1-14, Miyahara, 
Yodogawa-ku, 
Osaka-shi, Osaka 532 
(81) 6-399-0260 

Notes: 
1. Optoelectronics 
2. RF Diodes/Transistors 
3. Microwave and Avantek 

Producta 
4, Fiber Optic Components 

Ryoden Trading Co., 
Limited[!,2,3,4) 

Shin-Osaka Center Bldg. 
4-1-4 Miyahara 
Yodogawa-Ku 
Osaka-shi, Osaka 532 
(81) 6-399-3436 

Ryoden Trading Co., 
Limited[!,2,3,4j 

3-15-15, Higashi Ikebukuro, 
Toshima-ku, Tokyo 170 
(81) 3-5396-6206 

Yamada Corporation[!,2,3,4) 
Shin-Aoyama Bldg. East 
1-1-1 Minami-Aoyama 
Minato-Ku, Tokyo 107 
(81) 3-3475-1121 

Yamada Corporation[!,2,3,4) 
Nagoya Kokusai-Center 

Bldg. 
1-47-1, Nakono, 

Nakamura-Ku 
N agoya-shi, Aichi 450 
(81) 52-563-6661 

Yamada Corporation[!,2,a,4) 
Higobashi Shimizu Bldg. 
1-3-7 Tosabori, Nishi-Ku 
Osaka-shi, Osaka 550 
(81) 6-449-1101 

Korea 
Panwest Corporation[!,2) 
Songnam Building 
Room 213 
1358-6 Seocho-Dong 
Seocho-ku 
Seoul 137-070 
82-23474 0345 

Sang Soo Company Ltd.[2,3) 
Suite 303, Kyungho Building 
25-2 Yoido-dong 
Youngdeungpo-ku 
Seoul 150-010 
82-2 780 5360/5362 

G5 Corporation 
753-5, Bangbae-dong 
Seocho-gu 
Seoul 
82-2-593-2931 

Latin America-all others 
Etek Electronics 
6353 West Rogers Circle 
Suite #3 
Boca Raton, FL 33487 
407-997-6277 

Malaysia 
DCP (M) SDN BHD[!,2,a,4) 
6th Floor Wisma Denko 
41 Aboo Sittee Lane 
10400 Penang 
60-4 228 1860 

ER (Malaysia) Sdn Bhd[1,2,a,4) 
6 Jolan SS 26/6 Taman 
MayangJaya 
47301 Petoling Jaya 
Selangor Darul Ehsan 
60-3 703 8498/2961 

ER (Malaysia) Sdn Bhd[!,2,a,4j 
17L 2nd Floor 
Lebuhraya Batu Lanchang 
Taman Seri Damai 
11600 Penang 
(604) 6562895 

Mexico 
Future Electronics de Mexico 
S.A. de C.V. 
Chimalhuacan 3569 
Club de Golf Mexico 
5toPiso, Suite 2, Ciudad del 
Sol . 
Zapopan, Jolisco 45050-
MEXICO 
1-011-523-122-0043 

Netherlands 
BFI ffiEXSA BV[2,aj 
PO Box 3019 
2130 KA Hoofddorp 
(31) 020 6531 350 

EBV ELEKTRONIK[!,2) 
Planetenbaan 2 
3606 AK Maarssenbroek 
(31) 03465 830 10 

SEI Rodelco B.V.[1,2) 
Takkebi,isters 2 
4817HL Breda 
(31) 76 5 784911 

New Zealand 
Avnet VSI (NZ) Ltd[1,2,a,4j 
295 Cashel Street 
Christchurch 
(64) 3-3660191 

Avnet VSI (NZ) Ltd[I,2,a,4) 
274 Church Street 
Penrose, Auckland 
Postal Address: 
Private Bag 92821 
Penrose, Auckland 
64-9 636-7801 

Avnet VSl (NZ) Ltd. 
c/o Davison's Books 
Silverstream Shops 
Silverstream, Upper Hutt 
Wellington 
64-9 527 3023 

Norway 
Arrow - Tahonic AS [1,2) 
PO Box 4554, Torshov 
M-0404 Oslo 
+47 (22) 37 84 40 

Avnet Nortec AJS[!,2) 

P.O. Box 123 
N-1364 Hvolstad 
+4 7 (66) 84 62 10 

BFI-ffiEXSA Nordic AB[2,3j 
Box 7093 
S-191 07 Sollentuna 
Sweden 
+46 (8) 626 99 00 

Farnell Electronic Services[1,2) 
P.O. Box 120 
N-10010s10 
+47 (22) 32 12 70 

Poland 
Elbatex GmbHl!,2) 
Ul. Wilcza 50/52 
00-697 Warszawa 
(48) 2 6217122 

Macropol Ltd.!',2) 
UI. Bitwy Warszawsk~ 11 
02-366 Warszawa 
(48) 22 224 337 

Semiconel S.C.I!,2) 
u. Noleczowska 62 
02 922 Warszawa 
(48) 65 19 827 

Portugal 
ATD-ARROW 
Quinta Grande, Lote 20 
ric DTO. Alfragide Norte 
2700 Amadora, LISBOA 
(351) 1 47 14 182 

Corsisa Electronica 
LIMITADA 
C/Estrada Nacional107, No. 
743 
Ardegas, Aguasantos 
(351) 2 973 69 57 

Russia 
DESAGENT[!,2) 
Bodepa Square 2 
19000 St. Petersburg 
(7) 812 196 143 

NEKLUSOVA[1,2) 
ul Zamshina 15 
St. Petersburg 
(7) 812 545 0723 
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OPTONIKA!I,2,3) Slovenia BFI-lBEXSA Nordic AB!2,3) ER Thailand!I,2,3,4) 
PO Box 69 EBV Electronik GmbHl',2) Box 7093 32 Grand Village 
109542 Moscow Diefenbachgasse 35/6 S-191 07 Sollentuna Lardprao Road 
(7) 095 305 7738 1150 Vienna +46 (8) 626 99 00 Bangkapi, Bangkok 10310 

Austria (66) 2-9337565 
RADIS/MTUCI!2,3) (43) 1 894 1774 Farnell Electronics 
Aviamotornaya 8a Services!l,2) Turkey 
105855 Moscow Elbatex[l,2) Box 1330 EMPAAS!I,2,3) 
(7) 095 273 8879 Stegne 25 S-171 26 Solna Elektronik Mamulleri 

61000 I.iubljana +46 (8) 83 00 20 pazarlama A.S. 
Singapore (386) 61159 7198 Florya Is Merkezi 
Dynamar Singapore Computer Switzerland Besyol Londra Asfalti 
Products Pte Ltd!!,2,3,4) IR Electronic!!,2) BasixAG!I,2) 34630 Sefakoy - Istanbul 
5 Loyang Drive Ziherlova ulica 2 Hardturmstr. 181 (90) 212 599 30 50 
Singapore 508936 61000 I.iubjana Postfach 
(65) 5421878 (386) 61 222 007 8010 Zurich United Kingdom 

(41) 01 276 11 11 Arrow-Jermyn 
Electronic Resources Ltd So. Africa St. Martins Business Centre 
205 Kallang Bahru Advanced Semiconductor BFI lBEXSA Elektronik Cambridge Road 
#04-00 Devices (PTY) Ltd.!!,2,3,4) GmbH[2,3) Bedford MK42 OLF 
Singapore 339341 P.O. Box 3853 Korbinianstr. 6 +44 (01234) 27 00 27 
65-298-0888 SA-2128 Rivonia 85386 Eching (Miinchen) 

(27) 011 4442333 (49) 89 319 51 35 Avnet Access Ltd.[I,2) 
Hi-Tech Business Jubilee House 
Associates!!,2,3,4) Spain EBV Elektronik AG!I,2) Jubilee Road 
48 Hillview Terrace ATD-ARROW Vorstadtstrasse 37 Letchworth 
#05-05 Hillview Building C/ ALBASANZ 75 8958 Dietikon Herts SG6 1 QH 
Singapore 669269 Madrid, 28037 (41) 1 7456161 +44 (01462) 4808 88 
(65) 7661995 (34) 1 3041534 Elbatex AG!!,2) BFI lBEXSA Electronics 
Ryosho Techno (S) Pte BFI lBEXSA(3) Hardstrasse 72 Ltd.!2,3,4) 
Ltd!!,2,3,4) 

Isabel Colbrand SIN 5430 Wettingen Burnt Ash Road 
396 Alexandra Road Edificio Alpha ill Nave 83 (41) 56 43751 11 Quarry Wood Industrial Estate 
# 14-02 BP Tower Poligono Industrial Fuencarral Aylesford 
Singapore 119954 28049 Madrid Taiwan (Republic of China) Kent 
(65) 4737118 (34) 1 358 8516 Epco Technology Co. Ltd. ME207NA 

Ryoyo Electro S'pore Pte 
IO/F, 268 Sec 2, Fu Hsing S. +44 (01622) 88 24 67 

Diode!!,2) Road 
Ltd!!,2,3,4) 

C/ Orense 34 Taipei Farnell Electronic Services!!,2) 
396 Alexandra Road 28020 Madrid 886-2 737 3507 Edinburg Way 
#14-02 BP Tower (34) 1 555 3686 Harlow, 
Singapore 119954 Morrihan International Essex DM20 2DF 
65-2769636 Sociedad de Electronica Corporation!!,2) +44 (01279) 44 11 44 

Slovak Republic Y Componentes SA 8F-5 No. 57 Fu-Hsing North 
Selco Road Farnell Electronic 

Elbatex GmbH!!,2) Crts. N-V!, KM 18,2 Taipei Components!!,2) 
Svrcia ul. 3 Via servicio, direcc. Billalba 886-2 752 2200 Canal Road 
83259 Bratislava Las Rozas Leeds 
(42) 7 722 137 Madrid 28230 TECO Enterprise Co., Ltd. West Yorkshire LS12 2QQ 

(34) 1 359 4346 10F, No. 292, Min-Sheng +44 (01532) 63 63 11 
MACRO Components s.r.o.[I,2) West Road 
Vysokoskolakov 6 Sweden Taipei MACRO Group 
01 0-01 Zilina Arrow - TH : s AB!!,2) 886-2 555 9676 Brunham Lane 
(42) 89 45041/34181 Box 3027 Slough SLI 6LN 

S-163 03 Spanga Thailand +44 (01628) 60 60 40 

=46 (8) 36 29 70 DCP Thailand!!,2,3,4) 
2991/19 Visuthanee, 

Avnet Nortec AB!!,2) 6th Floor Ladprao Road, 
Box 1830 SOl 101-103 Klongchan, 
S-171 27 Solna Bangkapi 
+46 (8) 629 14 00 Bangkok 10240 

(66) 2-3760312 
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Sales & Support 

United States/Canada: Italy/Israel 
1-800-235-0312 or Hewlett-Packard ltaliana SpA 
408-654-8675 Via G. Di Vittorio 9 

20063 Cernusco SIN (MI) 
Europe Italy 

Austria and Eastern Region Tel. 0039 2 92121 

Hewlett-Packard 
In der Luberzen 29 Netherlands 

8902 UrdoIf Hewlett-Packard B.V. 
Switzerland Startbaan 16 
Tel. 0041 7357940 1187 XRAmstelveen 

Netherlands 
Belgium/Luxemburg Tel. 0031205477296 

Hewlett-Packard B.V. 
Startbaan 16 Spain/Portugal 

1187 XRAmstelveen Hewlett-Packard Espanola SA 
Netherlands Corta de la Coruna km 16500 
Tel. 0031205477296 Madrid 

28230 Las Rozas 

Finland Spain 

Hewlett-Packard OY Tel. 34 1 626 1600 

Piispankalliontie 17 
SF-02200 Espoo Svvede~enmar~orvvay 

Finland Hewlett-Packard AB 
Tel. 358 08 8721 Skalholtsgatan 9, Kista 

Box 19 
France 16493 Kista 

Hewlett-Packard Sweden - Z.A. de Courtaboeuf Tel. 004687 5020 00 

91947 Les VIis Cedex 
France Svvitzeriand/South Africa 

Tel. 0033 1 69 826060 Hewlett-Packard 
In der Luberzen 29 

Germany 8902 UrdoIf 

Hewlett-Packard GmbH Switzerland 

Hewlett-Packard Str. Tel. 0044 735 7940 

61352 Bad Homburg 
United Kingdom Germany 

Tel. 0049 6172 161867 Cain Road-Bracknell 
Berkshire RG 12 IHN 

Greece/Turkey United Kingdom 

Hewlett-Packard S.A: Tel. 44 1 344 362277 

150, Route-du Nant-d'Avril Fax. 44 1 344 362289 

CH-1217 Meyrin 2 
Switzerland 
Tel. 0041227808111 
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Far East/Australasia: 

China 
Hewlett-Packard Co., Ltd. 
5-6/F West Wing Office 
China World Trade Center 
No.1 Jian Guo Men Wai Ave. 
Beijing, 100004, PRC 
Tel. 861-6505-3888 

Korea 
Samsung Hewlett-Packard 
Samsung Life Bldg. 
36-1 Yeoeui Do-Dong 
Youngdeungpo-Ku 
Seoul, 150-010, Korea 
Tel. 82-2-769-0114 

Singapore 
Hewlett-Packard S'pore (Sales) Pte Ltd. 
450 Alexandra Road 
Singapore 119960 
Tel. 65-275-3888 

Taivvan 
Hewlett-Packard Taiwan Ltd. 
Hewlett-Packard Building 8/F 
337 Fu Hsing North Road 
Taipei, 10483, Taiwan 
Tel. 886-2-712-0404 

Japan 

Hevvlett-Packard Japan, Inc. 
29-21 Takaido-Higashi 3 Chome 
Sugimani-Ku, Tokyo 168 
Japan 
Tel. 81-3-3331-8153 

Latin America 

ArgentbruanSrazUVftlexico 
Hewlett-Packard 
WateIford Building, 9th Floor 
5200 Blue Lagoon 
Miami, FL 33126 
Tel. 305-267-4220 
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Information about HP Components 
Group and its products can be 
found on the World Wide Web at: 

http://www.hp.com/go/components 

Data subject to change. 
© Copyright 1996 Hewlett-Packard Co. 

Printed in U.SA 5965-600SE (11196) 


