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Chapter 1

GENERAL INFORMATION

The -hp- 112032 BCD Interface provides a 9800-Series Calculator with an inter-
face to one of a variety of instruments having parallel Binary Coded Decimal
outputs. A direct interface is possible to a large number of -hp- digital volt-
meters, frequency counters, etc. (see the list of Options shown below. When
used with an appropriate Peripheral Control Block (e.g., the -hp- 11264A for
the Model 10 or the -hp- 11220A for the Model 20) the interface can transfer
data points up to nine digits long and also function, range, sign, and overload

information to the calculator.

Refer to the Peripheral Control Block Operating Manual for a description of the
calculator input operation which is available when using the peripheral block
and this interface. That manual also describes the data formats which are avail-

able for data input operation.

—~—<—<—<—< PHYSICAL DESCRIPTION o< —<+ <

The BCD Interface consists of a circuit card, an I/O pac, and a 6' shielded

cable. The I/0 pac, which houses the circuit card, can be plugged into any one
of the I/O slots at the back of the calculator. One end of the cable connects
to the circuit card. The other end of the cable has been left open; this per-

mits the interface to be connected to a peripheral device.

——<o—<—< AVAILABLE INTERFACE OPTIONS o< —<o -

Each of the following options consists of a standard BCD Interface which is
prewired with a connector suitable for use with the corresponding -hp- instru-
ment. A wiring diagram of the added connector for each of these options is

supplied when the Interface is ordered with the option.

112032~ Interfaces with:
Option A0l 5326/27 Counters
Option AQ2 5300 Counter
Option AO3 34802/B DVM (3482A or 3484A Plug-in)
Option A04 3450 DVM

Option AO06 34802/B - 3485A Scanner



GENERAL INFORMATION 2

Levels

Levels are standard (control lines) or low power (data lines) transistor-transistor
logic with binary "1" state high (> + 2.0 volts) and binary "O0" state low (< 0.7
volts) on all lines. The interface card can be specially wired for inverted levels

(see the 'Installation Considerations' section).

Innut Format ;

Data is serialized on the card into a sixteen-character sequence as follows:
Function (or range), delimiter, mantissa sign, nine digits of data, exponent

sign, overload, exponent, delimiter.

@ the first delimiter separates function (or range) and data into separate
registers.

® the second delimiter terminates the entry sequence.

® overload condition sets the most significant exponent digit to eight and sets
exponent sign positive. (i.e., a large positive exponent is output).

® all unused lines must be connected for zeroes (ogrounded on positive-true card).

Codes

® Data - '1248' Binarv Coded Decimal weicghting; codes '0' through '9' decimal are
entered as numbers. Codes '14' or 'l5' binary are accepted and entered as a
decimal point if they occur in a data digit.

® Function and Exponent = '1248' Binary Coded Decimal weighting; codes '0O' through
'9' decimal only.

® Mantissé Sian - One binarv bit, '0' gives positive mantissa, 'l' gives negative
mantissa.

® Exponent Sign - One binary bit, '0' gives positive exponent, 'l' gives negative
expornent unless overload condition exists.

® Overload - One binary bit, 'l' gives overload condition.

Data-Sample Control Lines

® Control 1 - Normal control line; leading edge should initiate the data sample,
and the trailing edge is triggered by the Flag returning low from the BCD source.
@ Control 2 - A negative going command from the Interface signals the BCD source

to initiate a data sample; can be used if the BDC source returns FLAG high to

recognize control command.

® Flag - Returned low by the RBCD source to siognal that the data sample is comnlete

and that data is ready.
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(Cont.)

Power

The 11203A is powered from the calculator.

Temperature
0°C to 45°C Ambient.

Dimensions

4-3/4" (12.06 cm) x 6-1/4" (15.87 cm) with a six foot (1.82 M) unterminated cable.

oo o oo SELECT CODE -2 o <o <o <

The select code (or address) of the peripheral device which is interfaced to the

calculator through the interface can be selected on the interface card. Refer to

the Peripheral Control Block Operating Manual for a further description of the

select code.

The BCD Interface is set to select code 3 at the factory. Use the procedure given

below when changing the select code setting.

Switch the calculator and the peripheral device OFF.

Disconnect the interface from the calculator. Remove the four screws located
on the top of the card assembly; then, turn the card over and lift off the
bottom cover.

Locate the Select Code Switch (see Figure 1). Raise the hinged cover on the

switch. Using a small, flat-blade screwdriver, carefully rotate the selector-

tab until it is positioned at the desired select code number (numbers are
printed on the side and on the top cover of the switch). Before closing the
cover, be sure the slot in the selector-tab is positioned at a right angle
with resvect to the lenath of the switch.

Close the switch cover and replace the interface card bottom cover. Secure
the cover with the four ‘screws which were removed in step 2.

Place a Select Code Label on the peripheral device to indicate the new
select code. A package of labels is supplied with the interface.

Reconnect the interface to the calculator, and turn the calculator and the
peripheral device ON. Verify that the desired select code is set by execut-
iﬁq a data request operation (or running & program) which specifies the new

select code.
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<o <o <o o <o SELECT CODE o<
(Cont.)

.

Figure 1. Setting the Select Code

<o [NSTALLATION CONSIDERATIONS ~o—<—<——<

The following information may be helpful when using the BCD Interface to connect
any device other than those listed in the Appendix to a 9800-sSeries Calculator.

The + and - Reference Lines

One of the reference lines (see the upp

must be connected to ground; whi = grounded depends upon the input logic

level used.
‘' Jine must be grounded and the '+'

® When positive-true logic is used,
line must be left open.

nust be grounded and the '-' line

® When using negative-true logic, the '+
must be left open.
Pin 3B on the card-to-cable connector (X2i: -+ be used for connecting the

correct reference line to ground.

4
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—®——<—< INSTALLATION CONSIDERATIONS o<+

Changing Logic Levels (Cont.)

The BCD Interface is wired for positive-true logic (i.e., "1" state = > 2.0v, "oO"
state = < 0.7V) on all data input lines and positive-true logic on the Flag line.
The data logic can be rewired to respond to negative-true logic (i.e., "1" state
= < 0.7V, "O" state = 2 2.0V) by removing one lead of each of the resistors, R7
through R14 and R16 through R20, from the "+" pad and soldering the lead to the
"-" pad. Likewise, the Flag line can be rewired to respond to negative-true logic
by relocating the lead to R1.
IMPORTANT
When rewiring the input data lines, be sure to

connect the correct reference line to ground

(see the preceding paragraph).

Maximum Data Entry Rate

The maximum data entry rate when using the BCD Interface depends upon the cal-
culator, the peripheral device, and the program execution time. The maximum
rate possible with a Model 10 Calculator is approximately 40 samples per second,
whereas the maximum rate possible with the Model 20 Calculator is approximately

4 samples per second*.

Stability of Input Data

The time needed for input data to remain stable on the input lines depends upon
the data entry rate. For instance, if the system is sampling at 40 samples per
second, the data must remain on the lines for a minimum of 20C msec, whereas a
sample rate of 4 samples per second requires that each data sample remain stable

for not less than 250 msec.

Programming Unused Input Lines

The following table lists the sequence in which data is input and identifies
the wires on the interface cable. The interface transfers data beginning with
the most significant digit. If less than 9 digits of data are used, leading
zeroes should be programmed by connecting the most significant digit lines to
ground. Also, if any of the lines for function, polarity, overload, or range are

not used, they must be connected to ground.

*This rate is possikle when using the PC I Blecck; the maximum sample rate is
considerable faster when using the PC II Block.
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—®——<—< INSTALLATION CONSIDERATIONS <<

(Cont.)
Cable Wire Color
Input Sequence Data Item g g 1o '
#1 Function Code 903 98 92 6
2 Comma* - - - -
3 Polarity - - - 901
4 Digit 1 (MSD) 946 935 926 918
5 Digit 2 947 936 927 923
6 Digit 3 948 937 928 924
7 Digit 4 956 938 934 925
8 Digit 5 912 202 91 5
9 Digit 6 904 93 7 4
10 Digit 7 905 94 8 3
11 Digit 8 906 95 9 2
12 Digit 9 907 96 20 1
13 Exponent Sign - - - 916
14 Overload - - - 914
15 Exponent Digit 908 97 913 0
16 Delimiter* - - - -

*These characters are generated by the interface.

* Cable wire color code same as resistor color code: First number identifies base
color, second number identifies wider strip, third number identifies narrower strip.
(e.a., 924 = White, Red, Yellow.)

Recommended Input Circuits

Each data input line is connected to a TTL AND gate which is internal to the
data selector. To ensure proper operation, the transmitting circuit (on the
peripheral end of the cable) must allow the receiver to source at least 0.2ma.

The input voltage must not exceed 5.5V.

Typical data transmitter circuits are shown below:

P/O DATA SELECTOR TRANSMITTER
___________ (PERIPHERAL DEVICE)

TTL

|

' DTL
ﬂ |

|

|




GENERAL INFORMATION 7

—®———< INSTALLATION CONSIDERATIONS —o—<o—<o—

(Cont.)

LOW = .4ma MAX ™V

____________ — in

| l,, HIGH = 1ma @ 5.5V

| = 20pa @ 2.4V

1 <

| f

| Vo < 5.5V V,, HIGH =>20V
‘l | % V,, LOW = <0.7V

The flag receiver consists of two TTL inverters (P/O TI 7405N). For proper
operation the transmitting circuit must allow the receiver to source at least
0.4 ma and the input voltage must not exceed 5.5V.

A typical data transmitter circuit is shown below:

FLAG RECEIVER

+5V |
2.7K |
_ | lin LOW = 3.2ma MAX (PE;ESIIE\EXII_TSECICE)
I,y HIGH = 8ua @ 2.4V
| = 2ma @ 5.5V
I FLAG P
AN
0 l - TTL
} V.. HIGH = >2.0V DTL

| Viax <55V V. LOW = <0.7V

v



Chapter 2

THEORY OF OPERATION

This chapter contains a brief description of the circuits used in the BCD Inter-
face. Refer to the block diagram on the following page and the circuit diagram

at the back of this manual when reading the following paragraphs. A table of

logic symbols used in this circuit diagram is on Page 11.

&< <<+ < GENERAL THEORY =+ e <o <+ < <

The BCD Interface converts positive-true* BCD coded data to negative-true ASCII

coded data, which is usable by 9800-Series calculators.

The calculator supplies all power required for the BCD Interface. All data input
receivers are either low-power TTIL inverters (TI 93L12) or low-power TTL inverters
(TT 74L04). The drivers for the Control 1 and Control 2 lines are TTL inverters

(TTI 7405). The input Flag receiver is also a TTL inverter (TI 7405).

Each data request command from the calculator consists of a series of 17 identi-
cal signals. The command is initiated by a 'data sample signal'; then after the
peripheral device has taken a data sample and has presented the data on the
'1248' BCD input lines, the calculator sends the remaining 16 characters. Each of
these signals causes the interface to send one ASCII-coded character to the

calculator. The data input sequence is shown in the table on Page 6.

< << < SAMPLE CONTROL e <+ <+ <+ o

The data sample signal consists of a Select Code signal (on lines CO@ through
CO3) and a Control Enable signal (on the Egahline). If the Select Code signal
corresponds to the setting of S1, the data sample signal resets the counter

(U6) and causes the Control 1 and Control 2 lines to go low (see the Timing
Diagram on Page 10). After the peripheral device has taken a data sample, it
indicates 'data ready' by forcing the Flag line low. The falling edge of the
data ready signal causes the Status TN (ST0 line) to also go low which, in turn,

causes the calculator to send the remaining 16 data request signals.

*The interface can be rewired to accept negative-true BCD data and/or a positive-
true signal; see 'NOTE 1' on the circuit diagram on Page 23.
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<< << SAMPLE CONTROL <+ <+ <+ < <+ <

(Cont.)

Either the Control 1 or the Control 2 line may be used to signal 'data sample'

to the peripheral device. As shown in the Timing Diagram, the Control 1 line

remains

Control 2 line remains low only until

low until a

falling edge is

'seen' on the Flag line; whereas, the

the Flag line goes high. Thus, the Control

1 line can be used when the peripheral device must maintain a low level during

the entire data sampling period. Also, the Control 1 line must be used when the

Flag line must be held high during the entire data sample period.

ASCHH
CODED DATA
(DIf to DI5)

SELECT
CODE IN
(CO@ to CO3)

. DECIMAL POINT
CORRECTOR DATA ~
SELECTOR
B FUNCTION
- (ura) DATA D1
SELECTOR
- o AT D2
- - D3
F—————— D4
— A2
lt— A1 1 -
- DATA s— A3 i
SELECTOR D5
¢ — A3 ————
o ws | DATA D6
(us) e 06
§ e A4 SELECTOR
D7
A1 —————
e— A4’ *—ﬁ-
— D!
SERVICE INHIBIT (SIH) 4 ENABLE A EXP91
SELECT LINE - ~
k|
— ]
SELECT
— ™ CODE
»| DECODER 1
(U4 & S1) '
- COUNTER
CONTROL ENABLE (CEO)| _| (U3A & U6)
y
CONTROL 1
SAMPLE CONTROL 2
STATUS IN (SIO) CONTROL FLaG

Block Diagram of the BCD Tnterface
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SAMPLE CONTROL <<+ <o <

(Cont.)

16 ASCII characters

‘Data Sample’ sent to calculator
signal %N
oV (( l l ! ! DATA REQUEST
)) i (from calculator)
| i
| | end of one
| | ‘Data Request’
| |
| |
CONTROL 1
oV - - l (( J
| ) |
| [
| |
| |
I ( |
¥ ‘ CONTROL 2
|
|
|
|

'‘DATA READY’ detected when

falling edge is received.
(( ' 9 o8
))
DATA READY FLAG

(from Peripheral Device)

{ (—
ov )

This time depends upon the
response and data sample time
for the peripheral device.

Input Cycle Timina Diagram

DATA TRANSFER - <+ <+ <+ <+ <+ <

The BCD coded data from the peripheral device is converted to ASCIT coded data
and sent to the calculator, one character at a time, by controlling the data
selectors A, B, and C (see the block diagram on Page 9). The data selectors are
controlled by the counter (U6) and the Service Inhibit signal (SIH line); this
latter signal is sent each time the calculator can accept the ASCII character.
The counter is 'clocked' by the 16 sets of Control Enable and Select Code signals.
Data selectors Al and Al' (see the block diagram) represent one of four sets of
BCD input line selectors. Each selector passes data from one of eight input

lines to data selector B. Data selector B is a quad, two-input multiplexer which
selects data from either the Al or the Al' selector. when each ASCII character

is required, data selector B is enabled bv the Service Inhibit signal. Data

selector C (U8) sets the value of data line 4. Data line 5 is set low whenever

an ASCII character is sent to the calculator.
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—&—<—<—<—< DECIMAL POINT CORRECTOR <+ =<+ <+ <+ <

The decimal point corrector circuit monitors the nine numerical data characters
and outputs an ASCII decimal noint character if the BCD code '14' or 'l5' is

present*.

—~——<—< << OVERLOAD DETECTOR oo << <o <

The overload circuit (see U9A, U9C, and UlOB on the circuit diagram) cause a
large positive exponent to be output whenever the Overload line is high. If the
Exponent Sign line is also high (indicating a negative exponent) the overload

signal will still cause a large positive exponent to be output.
NOTE

For proper operation the correct reference line must
be grounded (i.e., the '-' line must be grounded for
positive~-true logic and the '+' line must be grounded
for negative-true logic), and the other line must be

left open.

oo > o oo LOGIC SYMBOLS o< <o —e <
LOW = OV to +0.5V.
HIGH = 2.4V to 5.5V.

1 >

NAND GATE NOR GATE INVERTER

All inputs must be HIGH to If any input is HIGH, output If input is HIGH, output
produce a LOW output. will be LOW. is LOW, or LOW input pro-

duces HIGH output.

*If consecutive BCD coded 14's and/or 15's are present, the data request opera-
tion is immediately terminated and the calculator program is halted.
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o <o <o oo LOGIC SYMBOLS oo <o o e <

(Cont.)
SET
' OUTPUT —
CLOCK —— Q — SINPUT
o _5 | |
CLEAR V
COUNTER
FLIP-FLOP DATA SELECTOR
(positive-edge triggered) One of the input signals is passed

Low input to Set sets O HIGH. to the output, depending upon the

Low input to Clear sets QO LOW. state of the counter.

TRUTH TABLE

Input (D) 0

IJ IJ

wll =l oY

H H
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Chapter 3

INTERFACE REPAIR

The following procedures assume that the calculator, ROM block (s) and peripheral
device are operating correctly: You should perform all applicable test procedures

before assuming that the BCD Interface is defective.

Equipment Required:

an -hp- 180A Oscilloscope (or equivalent)
an ~hp- 10525A Logic Probe

a small phillips screwdriver

—~—<—<o—<—<—< [NITIAL CHECKOUT <<+ <<

After ensuring that the system is correctly installed, load and run the appropriate

program shown below.
Model 10 System: Model 20 System:

+-—----Select Code

‘. Select Code

i Select Code

If the program does not run successfully (i.e., the peripheral device does not
continuously sample and send data to the calculator) press STOP and check the
setting of the select code switch (see Page 3). If the correct select code is

not set, the program will halt at the point where the select code is specified.
Also, rotate the selector-tab back and forth to ensure proper switch contact (the
switch may be intermittent).

If the program still does not run properly, perform the following procedures.
However, if the program runs but the data received is incorrect, perform only the

'Equipment Setup' and 'Data Selector Checkout' procedures.
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- —p——G—P— EQUIPMENT SET UP w9 <o <
1. Switch the calculator OFF, disconnect both ends of the BCD Interface and remove
the four screws which secure the cover of the interface card. Then remove the
interface card (P.C. Board) from the I1/0 Pac.
2. Remove the four screws which secure the calculator top cover, then remove the

top cover.

NOTE
The following procedures assume all rewirable resistors
(RL - R3, R4 - R16) are wired to the '+' pads on the P.C.
board.

3. Plug the interface card back into the top I/O connector (the circuit-side
MUST be up). Do not reconnect the interface cable, as it may affect the
results during the checkout procedures.

4. Switch the calculator ON and reload the appropriate program (see the previous

page); then proceed to the checkout procedure (s).

&< << CONTROL LOGIC CHECKOUT o< <o <+ <

The control logic circuits can be checked by performing the signal checks listed

in the following table. The checkout must be done in the order listed in the table
(begin with U3 pir 3). The pin number indicated where the logic probe (or
4oscilloscope probe) should be placed. The ' ({operation) result' information indicates
what kind of signal should be seen and when it should be seen. If an oscilloscope

is used, the ON and OFF terms refer to 'high' and 'low' signals.
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—~—<o—<o—<o—< CONTROL LOGIC CHECKOUT << <<
(Cont.)

CONTROL LOGIC TROUBLESHOOTING PROCEDURE

IC (PIN #) (OPERATION)* RESULT REPLACE COMPONENT (if result
S = STOP KEY cannot be obtained).

R = RUN-PROGRAM or CONTINUE

U3 (3) (S-R) FLASHING OFF U4
U3 (1) (S-R) FLASHES ON U3
U6 (9) (S/R) OFF /OFF
U6 (10) (S/R) OFF /OFF e
U6 (12) (S/R) OFF/OFF
U6 (13) (S/R) OFF/ON
U1l (2) (S/R) ON/OFF
U1l (4) (S/R) ON/ON
U1l (6) (S/R) ON/ON 011
U1l (8) (S/R) ON/ON
U11(10) (S/R) ON/ON
U1l (12) (S/R) ON/OFF
U10 (1) (S/R) ON/ON 10
U10(10) (S/R) OFF /ON
U7(6) (S/R) ON/OFF u7
Ul (4) (S-R) FLASHING OFF
U1 (10) (S-R) FLASHING OFF CRL and/or C3
Ul (5) (S/R) OFF/ON
U1 (6) (S/R) ON/OFF o1
U1 (8) (S/R) ON/OFF
Ul (9) (S/R) OFF/ON
U2(6) (S/R) ON/OFF
U2(8) (S/R) ON/OFF
U2 (10) (S/R) OFF /OFF 2
U2(11) (S/R) ON/ON
U2(12) (S/R) OFF /OFF
U2(13) (S/R) ON/ON

9810A: (S-R FLASHING ON
U3 (10) 9820A: (S/R) ON dim/OFF us
02(2) 9810A: (S-R) FLASHES ON s

9820A: (S/R) ON dim/ON bright

* (S-R) : Monitor probe when calculator key is being pressed. (S/R): Monitor probe
when program is either stopped or running. The indicated result corresponds
to the respective calculator operation (e.g., for U6 pin 13, the probe is OFF
when the program is stopped and the probe is ON when the program is running.
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-o—o—o—o— DATA SELECTOR CHECKOUT 22— <
In order to test the 'data selector' circuits, the card must be wired so that the
calculator continuously asks for and receives data from the interface. The wiring
schemes for two 9800-Series calculators are given below. The connections must be
maintained for all testing in this section.

MODEL 10 CALCULATOR:
1. Connect either end of R3 to ground

2. Connect interface pin €E to ground
MCDEL 20 CALCULATOR:

1. Connect either end of R3 to ground
2. Connect all of the following interface pins to ground (use a method which
permits any ore pin to be disconnected and reconnected): 1A through 283,
1B through 4B, 6B, 8B through 11B, 13B through 16B, 18B through 21B, and
23B through 26B.
Before troubleshooting the data selector cir¢uits, check to ensure that the counter
is operating properly. To do this, load and run one of the following programs.

Model 10: Model 20:

Then, while using an oscilloscope, compare the signals on the interface with those

shown below (you should verify that the pulse width is doubled on each successive

pin).

ve pin1n 1 LT LTLILT LT

U6 (pin 9) __J l [ l J I l L__
v pin 0 L[ LT 1

U6 (pin 12) | l | L
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——<—<—<—< DATA SELECTOR CHECKOUT -»—<—<2——<—<
(Cont.)

If the program will not run, return to the 'Control Logic Checkout' section (the
data selectors cannot be checked unless the control logic circuits are operating
correctly). If the program runs but the waveforms are incorrect, replace U6.
Press STOP (if the program is running) and check the signals at the indicated pin
numbers with a logic probe or oscilloscope. If the result is not found, replace

the respective component.

COMPONENT (PIN #) SIGNAL LEVEL
U9 (2) ON (high)
U9 (4) OFF (low)
U9 (6) OFF (low)
U9 (8) OFF (low)
Ul0 (4) OFF (low)

If you are using a Model 10 Calculator, use the following procedure to check the
data selectors. If you are using a Model 20 Calculator, use the procedure begin-
ning on Page 19. 1In either case, perform the 'Final Selector Test' on Page

after finishing one of the following procedures.
Checkout with the Model 10

1. Lcad the following program:

i Select Code

" Select Code

2. Connect the interface card as described on one of the lines in the following
table.
3. Press END, CONTINUE; the program causes the display to flash continuously

(check periodically to ensure that the program is running).
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(Cont.)
Monitor the signal on Ul9 pin 15. If the probe is flashing, recheck all
connections (the signal on Ul9 pin 15 should be low unless any one of the
pins is disconnected) .
Change the connection of each pin and verify that the signal on Ul9 pin 15
flashes, (only one pin connection must be altered at a time). If the signal
does not flash when any one pin connection is altered, replace the component

indicated.
Reconnect all pins to ground as described on Page 16, and perform, in

succession, each test in the table.

After completing the tests in the table, reconnect all pins to ground EXCEPT

6B and proceed to the Final Selector Test.

TEST RBFLACE (if test
SEQUENCE INITIAL TEST CONDITIONS fails):
1 GND: 4B, 6B, 7A, 8B, 9B, Uu20
10B, 11B.
2% GND: 6B, 13A, 13B, 14B, Ulo

15B, 16B, OPEN: 20A

3x* GND: 4B, 182, 19A, 19B, Uls8
20A, 20B, 21B.

4** GND: 4B, 22A, 23B, 24B, Ul7
25B, 26B.
5 GND: 1A, 2A, 3A, 4A, 4B, Ule
5A, 6A, 6B.
6* GND: 1B, 2B, GR, 8A, 9A, Uls

10A, 11aA, 12A.

7* GND: 6B, 14A, 15A, 16A, Ul4
17A, 18A, 21A,
OPEN:2B

|** GND: 4B, 23A, 24A, 25A, Ul3

26A, 272, 28A.

*Pin 4B must be grounded throuchout test.

** Pin 6B must be grounded throuchout test.
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(Cont.)

Checkout with the Model 20

1. Load the following program:

o {———~Select Code

2. Connect the interface card as described on Page 16.

3. Press RUN-PROGRAM: the program should cause the display to flash continuously.

4. Each data selector is checked by placing the logic probe on pin 15 of the
appropriate selector and individually removing each interface pin from ground.
When this is done, the probe should flash. If the probe does not flash when
an input has been opened, the selector must be replaced. After an input has been
checked, reconnect the interface pin to ground. Also, if the probe flashes
before any interface pin is disconnected from ground (except during tests 3 and 5),

the selector must be replaced.

5. Perform each test described in the table. Be sure to reconnect all pins as

described on Page 16 after completing each test.

6. After completing all eight tests, proceed to the Final Selector Test. Be sure
to reconnect all pins to ground (except pins 4B and 11A), as described on

Page 16, before performing the Final Selector Test.
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TEST
SEQUENCE

INITIAL TEST CONDITIONS

MONITOR PIN 15
CF SELECTOR:

1

3%

6**

GND:

GND :

GND:

GND:

GND :

GND:

GND:

GND :

2B, 4B, 25A, 26A,
277, 28A.

4B, 22A, 23B, 24B,
25B, 26B. '

14a, 15A, l1lea, 17a,
18A, 21A.

4B, 18B, 19B, 20A,
20B, 21B.

1B, 2B, 6B, 8A, ©9A,
10A, 11A, 12A.

6B, 13A, 13B, 14B,
15B, 16B.

1A, 27, 3A, 4A, 4B,
5A, 6A, 6B.

4B, 6B, 7A, 8B, 9B,
10B, 11B.

Ul3

ul7

Ul4

uls8

Ul5

Ulo

Ule

U20

*Pin 2B must be left open during test 3.

**pPin 20A must be left open during test 6.
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While running the test program, check pin 15 of selectors U13 through U20;

the signal on each pin 15 must be present (indicated by a flashing probe).
Verify that the pins are grounded as per the list on Page 16 (when using the
Model 20, do not ground pins 4B or 11A).

Check the signals on each of the pins listed below (while running the preceeding
program). If a signal is not present on each pin (indicated by a flashing probe)

the respective component must be replaced.

TEST
SEQUENCE CHECK COMPONENT (pin #)

1 Ul2 (pins 4, 7, 9, 12)
2 U2 (pin 4)

3 U7 (pin 8)

4 U9 (pin 12)

5 U3 (pin 13)

6 U7 (pin 17)

7 U8 (pin 15)

8 U5 (pins 2, 4, 6, 8, 10, 12)
9 U3 (pin 4)
10 U9 (pin 4)
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Delete C4 as shown on the following circuit diagram

CIRCUIT CHANGE

and add C4 (the same component) from U2 pin 11 to

ground. C4 is now used as a filter capacitor on the

Flag line.

N

CALCULATOR END

>

L

1A

30A

I1/0 CABLE END

Al

bp Part No. 11203-66591

NOTE 1 (See Circuit Diagram)

Connect R7-R14 and R16-R20 to the

Rl to the '-' pad for negative-true Flag logic. Connect R2 and R3 to the
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'~' pads for negative-true data logic. Connect

pads

for positive-true Control logic. See 'Installation Considerations' for further

information.
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REFERENCE

“hp-
DESIGNATOR | 'PART NO. TQ DESCRIPTION
11200-04101 1 |Cover - 1I/0
11203-61601 1l [Cable Assembly
Al 11203-66591 1 [P.C. Assembly - BCD
Cl 0180-0228 1]|C -~ Fixed 22uf 15V
Cc2 0160-3847 4 |C - Fixed .0luf 25V
C3 0160-0362 1|C - Fixed 510pf 300V
Cc4 - Co 0160-3847 C - Fixed .0luf 25V
CR1 1901-0040 1 |IDiode - Si .05A 30V
R1 - R3 0684-0271 16 R - Fixed 2.7ohm .1
R4 0698-4427 1R - Fixed 1650chm .01
R5 1810-0041 1 Ntwk - Encap res
RO 0698-3152 1R -~ Fixed 3480ohm .0l
R7 - R14| 0684-0271 R - Fixed 2.7ohm .1
R15 0684-3321 1|R - Fixed 3300chm .1
R16-R20 0684-0271 R - Fixed 2.7ochm .01
Sl 3101-1677 1 |Switch - Program
Ul 1820-0596 1 |IC - Digital DM74L74N
U2 1820-0175 2 |IC - SN7405N
U3 1820-0584 2 |IC - DM74L02N
U4 1820-0627 1 {IC - U7893L0159X
U5 1820-0175 IC - SN7405N
U6 1820-0443 1 |IC - SN74L93N
u7 1820-0587 1|IC - Digital DM74L10ON
U8 1820-0658 9 |IC -~ U7893L1259X
U9 1820-0586 2 |IC - Digital DM74L04N
Ulo0 1820-0584 IC - DM74LO2N
Ull 1820-0586 IC ~ Digital DM74L04N
Ul2 1820-0710 1|IC - U7B93L2259X
Ul3-U020 1820-0658 IC - U7893L1259X
5040-5911 1 |[Boot - Bottom
7120-2940 1 {Label - Select Code (one set)
7120-3093 1|Plate - ID
XAl 1251-3334 1 |Connector,P.C. (60 contact)




HEWLETT - PACKARD [ SALES AND SERVICE

EUROPE

AUSTRIA

Unilabor GmbH

Wissenschaftliche Instrumente

Rummelhardtgasse G

P.0. Box 33

A-109% Vienna

Tel: (222) 42 61 81,43 13 94

Cable: LABORINSTRUMENT
Vienna

Telex: 75 762

BELGIUM

Hewlett-Packard S.A. Benelux
348 Boulevard du Souverain
B-1160 Brussels

Tel: (02) 722240

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK
Hewlett-Packard A/S
Datavej 38

DK-3460 Birkerod
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 66 40

Hewlett-Packard A/S
Torvet 9

DK-8600 Silkeborg
Tel: (06)-82-71-66

FINLAND
Hewlett-Packard Oy
Bulevardi 26

P.0. Box 12185

Helsinki 12

Tel: 13-730

Cable: HEWPACKOY-Helsinki
Telex: 12-1563

FRANCE
Hewlett-Packard France
Quartier de Courtaboeuf
Boite Postale No. 6

£-91 Orsay

Tel: 1-920 88 01

Cable: HEWPACK Orsay
Telex: 60048

Hewlett-Packard fFrance
4 Quai des Etroits

F-69 Lyon Heme

Tel: 78:47 63 45

Cable: HEWPACK tyon
lelex: 31617

Hewlett-Packard france
29 rue de Ia Gara

F-31 Blagnac

Tel: (61) 85 82 29
Telex: 51957

GERMANY

Hewlett-Packard Vertriebs-GmbH
Berliner Strasse 117

Postfach 560/40

D6 Nieder-Eschbach/Ffm 56
Tel: (0611) 50 10 64

Cable: HEWPACKSA Frankfurt
Telex: 41 32 49 FRA

Hewlett-Packard Vertriets-GmbH
Wilmersdorfer Strasse 113/114
D-1000 Berlin W. 12

Tel: (0311) 3137046

Telex: 18 34 05

Hewlett-Packard Vertriebs-GmbH
Herrenbergerstrasse 110
D7030 Bablingen, Wiirttemberg
Tel: (07031) 66 72 86

Cable: HEPAG Bdblingen

Telex: 72 65 739

Hewlett-Packard Vertriebs-GmbH
Vogelsanger Weg 38

D4 Diisseldorf

Tel: (0211 63 80 31/35

Telex: 85/86 533

Hewlett-Packard Vertriebs-GmbH
Wendenstr. 23

D2 Hamburg 1

Tel: (0411) 24 05 51,52

Cable: HEWPACKSA Hamburg
Telex: 21 53 32

Hewlett-Packard Vertriebs-GmbH
Reginfriedstrasse 13

DR Munchen 9

Tel: (0811369 59 71/7%

Cable: HEWPACKSA Miinchen
felex: 52 49 8Y

GREECE

Kastas Karayannis

18, Ermou Street

Athens 126

Tel: 230301,3,5

Cable: RAKAR Athens
Telex: 21 59 62 RKAR GR

IRELAND
Hewlett-Packard Ltd.
224 Bath Road

Slough, SLI 4 DS, Bucks
Tel: Slough 753-33341
Cable: HEWPIE Slough
Telex: 84413

ITALY

Hewlett-Packard ltaliana S.p.A.
Via Amerigo Vespucci 2
1-20124 Milan

Tel: (2) 6251 (10 lines)

Cable: HEWPACKIT Milan
Telex: 32046

Hewlett-Packard Italiana S.p.A.
Palazzo Italia

Piazza Marconi 25

1-00144 Rome - Eur

Tel: 6-591 2544

Cable: HEWPACKIT Rome
Telex: 61514

NETHERLANDS

Hewlett Packard Benelux, NV
Weerdestein 117

P.0. Box /824

Amsterdam, / 11

tel 02042 77 77

Cable: PALOBEN Amsterdam
Telex: 13 216

NORWAY
Hewlett-Packard Norge A/S
Box 149

Nesveien 13

N-1344 Haslum

Tel: (02)-53 83 60

Cable: HEWPACK Oslo
Telex: 16621

PORTUGAL

Telectra

Empresa Tecnica de
Equipamentos

Electricos, S.a.r.l.

Rua Rodrigo da Fonseca 103

P.0. Box 2531

Lisbon 1

Tel: 68 60 72

Cable: TELECTRA Lisbon

Telex: 1598

SPAIN

Ataio Ingenieros SA
Enrique Larreta 12
Madrid, 16

Tel: 215 35 43

Cable: TELEATAIO Madrid
Telex: 27249E

Ataio Ingenieros SA
Ganduxer 76

Barcelona 6

Tel: 211-44-66

Cable: TELEATAIO Barcelona

SWEDEN

Hewlett Packard Sverige AB
Enighetsviipen 13

fack

S 161 70 Bromma 20

Tel: (08) 98 12 50

Cable: MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB
Hagakersgatan 9C

$-431 41 Molndal

Tel: 031 - 27 68 00

Telex: 21 312 hpmind!

SWITZERLAND

Hewlett Packard Schweiz AG
Zurcherstrasse 20

CH-8952 Schlieren Zurich
Tel: (051) 98 18 21/24
Cable: HPAG CH

Telex: 53933

Hewlett Packard Schweiz A.G.
Rue du Bois-du-lan 7

1217 Meyrin 2 Geneva

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva
Telex: 27333 HPSA CH

TURKEY

Telekom Engineering Bureau
P.0. Box 376

Karakoy

Istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul

UNITED KINGDOM
Hewtett Packard 1td

224 Bath Road

Slough, St1 4 DS, Burks
Tel: Slough (0753) 13341
Cable: HEWPIE Slough
Telex: 84413

Hewlett-Packard Ltd
The Graitons
Stamford New Road
Altrincham, Cheshire
Tel: 061 928-8626
Telex: 668068

YUGOSLAVIA

Belram S.A.

83 avenue des Mimosas
Brussels 1150, Belgium
Tel: 34 33 32, 34 26 19
Cable: BELRAMEL Brussels
Telex: 21790

SOCIALIST COUNTRIES
PLEASE CONTACT:
Hewlett-Packard Ges.m.b.H
Innstrasse 23/2

Postfach

A1204 Vienna, Austria

Tel: (222) 3366 06/09
Cable: HEWPACK Vienna
Telex: 75923

ALL OTHER EUROPEAN

COUNTRIES CONTACT:

Hewlett-Packard S.A.

Rue du Bois-du-Lan 7

1217 Meyrin 2 Geneva
Switzerland

Tel: (022) 41 54 00

Cable: HEWPACKSA Geneva

Telex: 2.24.86

AFRICA, ASIA,

ANGOLA
Telectra Empresa Técnia
de Equipamentos Eléctricos

SAR

Rua de Barbosa Rodrigues
42-1°

Box 6487

Luanda

Cable: TELECTRA Luanda

AUSTRALIA

Hewlett-Packard Australia
Pty. Ltd.

22-26 Weir Street

Glen Iris, 3146

Victoria

Tel: 20.1371 (6 lines)

Cable: HEWPARD Melbourne

Telex: 31024

Hewlett-Packard Austraiia
Pty. Ltd.

61 Alexander Street

Crows Nest 2063

New South Wales

Tel: 43.7866

Cable: HEWPARD Sydney

Telex: 21561

Hewlett-Packard Australia
Pty. Ltd

97 Churchill Road

Prospect 5082

South Australia

Tel: 65.2366

Cable: HEWPARD Adelaide

Hewlett Packard Australia
Pty. Ltd.

2nd Floor, Suite 13

Casablanca Buildings

196 Adelaide Terrace

Perth, W.A. 6000

Tel: 21-3330

Cable: HEWPARD Perth

Hewlett-Packard Australia
Pty. Ltd.

10 Woolley Street

P.0. Box 181

Dickson A.C.T. 2602

Tel: 49-8194

Cable: HEWPARD Canberra ACT

Hewlett-Packard Austratia
Pty. Ltd.

75 Simpsons Road
Bardon

Queensland, 4068

Tel: 36-5411

AUSTRALIA

CEYLON

United Electricals Ltd.
P.0. Box 681

Yahala Building

Staples Street

Colombo 2

Tel: 5496

Cable: HOTPOINT Colombo

CYPRUS

Kypronics

19 Gregorios & Xenopoulos Road
P.0. Box 1152

Nicosia

Tel: 6282-75628

Cable: HE-1-NAM!

ETHIOPIA

African Salespower & Agency
Private Ltd., Co.

P. 0. Box 718

58,59 Cunningham St.

Addis Ababa

Tel: 12285

Cable: ASACO Addisababa

HONG KONG

Schmidt & Co. (Hong Keng! Ltd
P.0. Box 297

1511, Prince's Building 15th Floor
10, Chater Road

Hong Kong

Tel: 240168, 232735

Cable: SCHMIDTCO Hong Kong

INDIA

Blue Star Ltd.
Kasturi Buildings
Jamshedji Tata Rd.
Bombay 20BR, India
Tel: 29 50 21

Telex: 2156

Cable: BLUEFROST

Blue Star Ltd.

Band Box House
Prabhadevi

Bombay 250D, India
Tel: 45 73 01

Telex: 2156

Cable: BLUESTAR

Blue Star Ltd.
14740 Civil Lines
Kanpur, India
Tel: 6 88 82
Cable: BLUESTAR

Biue Star, Ltd

7 Hare Street
P.0. Box 506
Calcutta 1, India
Tel: 23-0131
Telex: 655
Cable: BLUESTAR

Blue Star Ltd.

Blue Star House,
34 Ring Road
Lajpat Nagar

New Dethi 24, India
Tel: 62 32 76
Telex: 463

Cable: BLUESTAR

Blue Star Ltd.
17-C Ulsoor Road
Bangalore-8

Biue Star, Ltd.

96 Park Lane
Secunderabad 3, India
Tel: 7 63 91

Cable: BLUEFROST

Blue Star, Ltd.

23,24 Second Line Beach
Madras 1, India

Tel: 2 39 55

Telex: 379

Cable: BLUESTAR

Blue Star, Ltd.

1B Kaiser Bungalow
Dindli Road
Jamshedpur, India
Tel: 38 04

Cable: BLUESTAR

INDONESIA

Bah Bolon Trading Coy. N.V
Djalah Merdeka 29
Bandung

Tel: 4915, 51560

Cable: ILMU

Telex: 08-809

IRAN

Telecom, Lid.

P. 0. Box 1812

240 Kh. Saba Shomali
Teheran

Tel: 43850, 48111
Cable: BASCOM Teheran

ISRAEL

Electronics & Engineering
Div. of Motorola Israel Lid.

17 Aminadav Street

Tel-Aviv

Tel: 36941 (3 lines)

Cable: BASTEL Tel-Aviv

Telex: Bastel Tv 033-569

JAPAN
Yokogawa-Hewlett-Packar:l Ltd
Ohashi Building

1-59-1 Yoyogi

Shibuya-ku, Tokye

Tel: 03-370-2281/7

Telex: 232-2024YHP

Cable: YHPMARKET TOK 23-724

Yokogawa-Hewlett-Packard Ltd.
Nisei Ibaragi Bldg.

2-2-8 Kasuga

Ibaragi-Shi

Osaka

Tel: (0726) 23-1641

Telex: 385-5332 YHPOSAKA

Yokogawa-Hewlett-Packard Ltd.
Ito Building

No. 59, Kotori-cho
Nakamura-ku, Nagoya City
Tel: (052) 551-0215

Yokogawa-Hewlett-Packard Ltd.
Nitto Bldg.

2300 Shinohara-cho,
Kohoku-ku

Yokohama 222

Tel: (405) 432-1504/5

KENYA

Kenya Kinetics
P.0. Box 18311
Nairobi, Kenya
Tel: 57726
Cable: PROTON

KOREA

American Trading Co.,

Korea, Ltd.

Seoul P.0. Box 1103

7th & 8th floors, DaeKyung Bldg.
107 Sejong Ro

Chongro-Ku, Seoul

Tel: 75-5841 (4 lines)

Cable: AMTRACO Seou!

LEBANON

Constantin E. Macridis
Clemenceau Street

P.0. Box 7213

Beirut

Tel: 220846

Cable: ELECTRONUCLEAR Beirut

MALAYSIA

MECOMB Malaysia Ltd.

2 Lorong 13/6A

Section 13

Petaling Jaya, Selangor
Cable: MECOMB Kuala Lumpur

MOZAMBIQUE

A. N. Goncalves, LDA.
4.1 Apt. 14 Av. D. Luis
P.0. Box 107
Lourenco Marques
Cabie: NEGON

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd
94-96 Dixson St

P.0. Box 2443

wellington, N.2.

Tel: 56-559

Cable: HEWPACK Wellington

Hewlett Packard (N.Z.) Ltd
Box 51092

Pukuranga

Tel: 573-733

Cable: HEWPACK, Auckland

PAKISTAN (EAST)
Mushko & Company, Ltd.
1, Jinnah Avenue

Dacca 2

Tel: 280058

Cable: NEWDEAL Dacca

PAKISTAN (WEST)
Mushko & Company, Ltd.
Oosman Chambers

Abdullah Haroon Road
Karachi 3

Tel: 511027, 512927

Cable: COOPERATOR Karachi

PHILIPPINES
Electromex Inc.

Makati Commercial Center
2129 Pasong Tamo
Makati, Rizal D 708

P.0. Box 1028

Manila

Tel: 89-85-01; 88-91-71
Cable: ELEMEX Manila

SINGAPORE

Mechanical and Combustion
Engineering Company Ltd.

9, jalan Kilang

Red Hill Industrial Estate

Singapore, 3

Tel: 642361-3; 632611

Cable: MECOMB Singapore

Hewlelt-Packard Far East
Area Otfice

P.0. Box 87

Alexandra Post Office
Singapore 3

Tel: 633022

Cable: HEWPACK SINGAPORE

SOUTH AFRICA

Hewlett Packard South Africa
(Pty.), Ltd.

P.0. Box 31716

Braamfontein Transvaal

Milnerton

30 De Beer Street

Johannesburg

Tel: 725-2080, 725-2030

Telex: 0226 JH

Cable: HEWPACK Johannesburg

Hewlett Packard South Africa
(Pty.), Ltd.

Breecastie House

Bree Street

Cape Town

Tel: 3-6019, 3-6545

Cable: HEWPACK Cape Town

Telex: 5-0006

Hewiett Packard South Africa
(Pty.), Ltd.

308 Glenwood Centre

Corner Hunt & Moore Roads

P.0. Box 99

Overport, Natal

Tel: 347536

TAIWAN

Hewlett Packard Taiwan

39 Chung Shiao West Road

Sec. 1

Overseas Insurance

Corp. Bidg. 7th Floor

Taipei

Tel: 579-605, 579-610, 579-613
Telex: TP824 HEWPACK

Cable: HEWPACK Taipei

THAILAND

The International
Engineering Co., Ltd.

P. 0. Box 39

614 Sukhumvit Road

Bangkok

Tel: 910722 (7 lines)

Cable: GYSOM

TLX INTENCO BK-226 Bangkok

UGANDA

Uganda Tele-Electric Co., Ltd
P.0. Box 4449

Kampala

Tel: 57279

Cable: COMCO Kampala

VIETNAM

Peninsular Trading Inc

P.0. Box H-3

216 Hien-Vuong

Salgon

Tel: 20805, 93398

Cable: PENTRA, SAIGON 242

ZAMBIA

R. J. Tilbury (Zambia) Ltd
P.0. Box 2792

Lusaka

Zambia, Central Africa
Tel: 73793

Cable: ARJAYTEE, Lusaka

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE
CONTACT:

Hewlett-Packard Correspondence
Office

Piazza Marconi 25

100144 Rome-Eur, Italy

Tel: (6) 59 40 29

Cable: HEWPACKIT Rome
Telex: 61514

OTHER AREAS NOT
LISTED, CONTACT:
Hewlett-Packard

INTERCONTINENTAL
3200 Hillview Ave.
Palo Alto, California 94304
Tel: (415) 326-7000

(Feb. 71 493-1501)

TWX: 910-373-1267
Cable: HEWPACK Palo Alto
Telex: 034-8461



UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

2336 E. Magnolia St.
Phoenix 85034

Tel: (602) 252-5061
TWX: 910-951-1330

5737 East Broadway
Tucson 85716

Tel: (602) 298-2313
TWX: 910-952-1162

CALIFORNIA

1430 East Orangethorpe Ave.
Fullerton 92631

Tel: (714) 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Palo Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

2220 Watt Ave.

Sacramento 95825
Tel: (916) 482-1463
TWX: 910-367-2092

9606 Aero Drive
San Diego 92123
Tel: (714) 279-3200
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

CONNECTICUT
508 Tolland Street
East Hartford 06108
Tel: (203) 289-9394
TWX: 710-425-3416

111 East Avenue
Norwalk 06851
Tel: (203) 853-125]
TWX: 710-468-3750

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Bivd.
Ft. Lauderdale 33307

Tel: (305) 731-2020

TWX: 510-955-4099

P.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlando

Tel: (305) 841-3970

TWX: 810-850-0113

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

ILLINOIS

5500 Howard Street
Skokle 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

3839 Meadows Drive
Indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

SALES & SERVICE OFFICES

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-9157

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

21840 West Nine Mile Road
Southfield 48075

Tel: (313) 353-9100

TWX: 810-224-4882

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOUR!

11131 Colorado Ave.
Kansas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087

2812 South Brentwood Bivd.
St. Louis 63144

Tel: (314) 962-5000

TWX: 910-760-1670

NEW JERSEY

W. 120 Century Road
Paramus 07652

Tel: (201) 265-5000
TWX: 710-990-4951

1060 N. Kings righway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuquerque 87108

Tel: (505) 265-3713

TWX: 910-989-1665

156 Wyatt Drive
Las Cruces 88001
Tel: (505) 526-2485
TWX: 910-983-0550

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462
TWX: 710-441-8270

1219 Campville Road
Endicott 13760

Tel: (607) 754-0050
TWX: 510-252-(890

82 Washington Street
Poughkeepsie 12601
Tel: (914) 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: (716) 473-9500
TWX: 510-253-5981

5858 East Molloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 510-223-0811

NORTH CAROLINA
P.0. Box 5188

1923 North Main Street
High Point 27262

Tel: (919) 885-8101
TWX: 510-926-1516

OHIO

25575 Center Ridge Road
Cleveland 44145

Tel: (216) 835-0300
TWX: 810-427-9129

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

1120 Morse Road
Columbus 43229
Tel: (614) 846-1300

OKLAHOMA

2919 United Founders Boulevard
Oklahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portland 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA
2500 Moss Side Boulevard
Monroeville 15146
Tel: (412) 271-0724
TWX: 710-797-3650

1021 8th Avenue

King of Prussia Industrial Park
King of Prussia 19406

Tel: (215) 265-7000

TWX: 510-660-2670

RHODE ISLAND
873 Waterman Ave.
East Providence 02914
Tel: (401) 434-5535
TWX: 710-381-7573

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-6101
TWX: 910-867-4723

P.0. Box 22813
6300 Westpark Drive
Suite 100

Houston 77027

Tel: (713) 781-6000
TWX: 910-881-2645

231 Billy Mitchell Road
San Antonio 78226
Tel: (512) 434-4171
TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 487-0715
TWX: 910-925-5681

VERMONT

P.0. Box 2287

Kennedy Drive

South Burlington 05401
Tel: (802) 658-4455
TWX: 510-299-0025

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 285-3431
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

*WEST VIRGINIA
Charleston
Tel: (304) 768-1232

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia. ..
North Hollywood, California . ..
Paramus, New Jersey . .. Skokie,
Illinois. Their complete ad-
dresses are listed above.

*Service Only

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11745 Jasper Ave.

Edmonton

Tel: (403) 482-5561

TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
4519 Canada Way

North Burnaby 2

Tel: (604) 433-8213

TWX: 610-922-5059

MANITOBA

Hewlett-Packard (Canada) Ltd.
511 Bradford Ct.

Winnipeg

Tel: (204) 786-7581

TWX: 610-671-3531

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
2745 Dutch Village Rd.

Suite 206

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Ltd.
50 Galaxy Blvd.

Rexdale

Tel: (416) 677-9611

TWX: 610-492-4246

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Pointe Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewlett-Packard (Can-
ada) Ltd. in Pointe Claire, at
the complete address listed
above.

CENTRAL AND

ARGENTINA

Hewlett-Packard Argentina
S.ACe.l

Lavalle 1171 -3°

Buenos Aires

Tel: 35-0436, 35-0627, 35-0431
Telex: 012-1009

Cable: HEWPACKARG

BRAZIL

Hewlett-Packard Do Brasil
l.e.C Ltda.

Rua Frei Caneca 1119

Sao Paulo - 3, SP

Tel: 288-7111, 287-5858
Cable: HEWPACK Sao Paulo

Hewlett-Packard Do Brasil
Praca Dom Feliciano 78
Salas 806,808

Porto Alegre

Rio Grande do Sul (RS)-Brasil
Tel: 25-8470

Cable: HEWPACK Porto Alegre

Hewlett-Packard Do Brasil
l.e.C. Ltda

Rua da Matriz 29

Botafogo 2C-02

Rio de Janeiro, GB

Tel: 246-4417

Cable: HEWPACK Rio de Janeiro

SOUTH AMERICA

Hewlett-Packard Do Brasil
Inddstria e Comercia Ltda.
Praca Dom Feliciano 78
Salas 806-8

Porto Alegre RGS

CHILE

Héctor Calcagni y Cia, Ltda.
Bustos, 1932-3er Piso
Casilla 13942

Santiago

Tel: 423 96

Cable: CALCAGN! Santiago

COLOMBIA

Instrumentacion

Henrik A. Langebaek & Kier
Ltda.

Carrera 7 No. 48-59

Apartado Aereo 6287

Bogota, 1 D.E.

Tel: 45-78-06, 45-55-46

Cable: AARIS Bogota

Telex: 44400 INSTCO

COSTA RICA

Lic. Alfredo Gallegos Gurdidn
Apartado 10159

San José

Tel: 21-86-13

Cable: GALGUR San José

ECUADOR

Laboratorios de Radio-Ingenieria
Calle Guayaquil 1246

Post Office Box 3199

Quito

Tel: 212-496; 219-185

Cable: HORVATH Quito

EL SALVADOR

Electrénica

Apartado Postal 1589

Blvd. Venezueia 1231

San Salvador

Tel: 217527; 214895

Cable: ELECTRONICA
San Salvador

MEXICO

Hewlett-Packard Mexicana, S.A.
de C.V.

622 Adolfo Prieto

Col. del Valle

Mexico 12, D.F.

Tel: 543-4232; 523-1874

Telex: 0017-74507

NICARAGUA

Roberto Terén G.
Apartado Postal 689
Edificio Teran

Managua

Tel: 3451, 3452

Cable: ROTERAN Managua

PANAMA

Electrénico Balboa, S.A.

P.0. Box 4929

Ave. Manue! Espinosa No. 13-50
Bldg. Alina

Panama City

Tel: 230833

Telex: 3481003, Curundu,
Canal Zone

Cable: ELECTRON Panama City

PERU

Compaiia Electro Medica S.A.
Ave. Enrique Canaual 312
San Isidro

Casilla 1030

Lima

Tel: 22-3900

Cable: ELMED Lima

PUERTO RICO

San Juan Electronics, Inc.
P.0. Box 5167

Ponce de Leon 154

Pda. 3-PTA de Tierra

San Juan 00906

Tel: (809) 725-3342, 722-3342
Cable: SATRONICS San Juan
Telex: SATRON 3450 332

SURINAME

Surtel-Radio Holland N.V.
P.0. Box 155

Paramaribo

Tel: 72118

Cable: Treurniet Paramaribo

URUGUAY

Pablo Ferrando S.A.
Comercial e Industrial
Avenida Italia 2877
Casilla de Cerreo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard De Venezuela

C.A.

Apartado 50933

Caracas

Tel: 71.88.05, 71.88.69, 71.99.3C
Cable: HEWPACK Caracas

Telex: 39521146

FOR AREAS NOT LISTED,

CONTACT:

Hewlett-Packard
INTERCONTINENTAL

3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 493-1501

TWX: 910-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461
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