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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its calibration measure-
ments are traceadble to the U.S. National Bureau of Standards to
the extent allowed by the Bureau’s calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages.

Service contracts or customer assistance agreements are available
for Hewlett-Packard products that require maintenance and re-
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Section

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual contains installation and operating in-
structions, and general performance information for the
Model 59401 A Bus System Analyzer.

1-3. This section of the manual contains a general descrip-
tion and performance specifications of the Model 59401 A.
Also included in this section are lists-of accessories supplied
with the 59401A, other accessories available, and instru-
ment and manual identification information.

1-4. DESCRIPTION.

1-5. The Model 59401 A Bus System Analyzer is designed
to assist the Hewlett-Packard Interface Bus (HP-IB) user in
designing hardware as well as diagnosing software and
hardware problems. The 59401A acts as a “listener”,
“talker”, “controller”, or “systems controller” for com-
plete testing of HP-IB systems.

1-6. SPECIFICATIONS.

1-7. Table 1-1 is a complete listing of the -hp- Model
59401 A critical specifications that are controlled by toler-
ances. Table 1-2 contains general information that describes
the operating characteristics of the Model 59401 A.

1-8. Any change in the specifications due to manufac-
turing, design, or traceability to the U.S. National Bureau
of Standards will be listed on the manual change sheet
included with this manual. The manual and manual change
sheet supersede all previous information concerning specifi-
cations of the 59401 A.

Table 1-1. Specifications.

Listen
Accept Time: < 750 ns
Ready Time: < 750 ns

Talk
1) Data changed > 500 ns before DAV pulled low
2} ATN driven low > 1 us before DAV pulled low
3) DAV driven high < 700 ns after NDAC is false
4) DAV driven low < 700 ns after NRFD is false, if
conditions 1 and 2 are met

Power:100/120/220/240 V + 5%, - 10%, 48 Hz to 66 Hz line
operation < 42 VA

Qperating Temperature: 0‘: -50°C "
Storage Temperature: - 40 C - 4;75" Cc o
Humidity Range: < 95% R.H. 0 C-40C

Table 1-2. General Information.

External Clock Input: 1 standard power TTL gate input. 10 MHz
repetition rate,

Compare Qutput: 1 standard power TTL gate output (LOW
TRUE]).

HP-1B: 1 Bus load (capable of driving 14 other bus devices).

Height: 14.55 cm (5.73 inches) including feet
13.28 cm (5.227 inches) without feet

Width:  24.51 cm (9.650 inches) with handles
20.51 cm (8.075 inches) without handles

Depth: 4953 cm (19.5600 inches} overall length

42.60 cm (16.775 inches) for rack mounting purposes
Weight: 5.64 kg (12 1b., 7 0z.)

1-9. ACCESSORIES SUPPLIED.

1-10. The following accessories are supplied with the
Model 59401 A:

One six-foot bus cable, -hp- Accessory No. 10631B

One power cable, -hp- Part No. 8120-1538

One extender board, -hp- Part No. 5061-0734

1-11. ACCESSORIES AVAILABLE.

1-12. The following accessories are available for the Model
59401A:
Three foot bus cable, -hp- Accessory No. 10631A
Twelve foot bus cable, -hp- Accessory No. 10631C
Six foot BNC interconnecting cable, -hp- Accessory No.
10519A
Rack Mount Frame, -hp- Part No. 5020-8862
Filler Panel, -hp- Part No. 5061-0006

1-13. Instrument and Manual Identification.

1-14. Instrument identification by serial number is located
on the rear panel of the instrument. Hewlett-Packard uses a
two section serial number consisting of a four-digit prefix
and a five-digit suffix, separated by a letter designating the
country in which the instrument was manufactured (A =
USA; G = West Germany; J = Japan; U = United Kingdom).

1-15. This manual applies to instruments with the serial
numbers shown on the title page. If changes have been
made in the instrument since this manual was printed, a
“Manual Changes” supplement supplied with the manual
will define these changes. Be sure to record these changes in
your manual, Backdating information in the back of this
manual adapts it to instruments with serial numbers lower
than that shown on the title page. Part numbers for the
manual and the microfiche copy of the manual are also
shown on the title page.

1-1/1-2
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Section II

SECTION I
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instructions
necessary for installing and interfacing the Model 59401 A
Bus System Analyzer. Included are initial inspection pro-
cedures, power and grounding requirements, environmental
information, installation instructions, interface connection
procedures, and instructions for repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both mechan-
ically and electrically before shipment. It should be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be in-
spected for physical damage incurred in transit. If the
instrument has been damaged, file a claim with the carrier
as soon as possible. Check for supplied accessories (Para-
graph 1-9) and test the electrical performance of the
instrument using the performance test procedures outlined
in Section IV. If there is damage or deficiency, refer to the
warranty in the front of this manual.

2.5, POWER REQUIREMENTS.

2-6. The Model 59401 A can be operated from any power
source supplying 100V, 120V, 200V or 240V (- 10%,
+5%), 48Hz to 66 Hz. Power dissipation is 42 VA
maximum. A circuit board located beneath the power fuse
in the power input module is used to select the appropriate
voltage operation. The instrument leaves the manufacturer
with this circuit board in the 120 V position. To operate
the Model 59401 A from another voltage, use the following
procedure and Figure 2-1.

a. Remove the power cord from the Model 59401 A.

b. Slide the plastic power module cover to the left to
gain access to the fuse compartment.

¢. Remove the line fuse by pulling outward on the fuse
puller (see Figure 2-1).

d. Remove the printed circuit board located beneath
the fuse holder.

Operating voltage is shown in module window.

SELECTION OF OPERATING VOLTAGE
1. Open cover door and rotate fuse-pull to left.
2. Select operating wvoltage by orienting PC board to
position desired wvoltage on top-left side. Push board

firmly into module slot,

3. Rotate fuse-pull back into normal position and insert

fuse in holder,

Use correct value of fuse (see Paragraph
2-6g).

Figure 2-1. Power Module.

5
v
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e. Position the circuit board such that the desired
operating voltage is on the left side of the upper surface.

f. Replace the circuit board. The selected voltage should
be visible after the board is replaced.

g. Install the appropriate line fuse. (For 110/120 volt
operation, use a 1A normal blow fuse, -hp- Part No.
2110-0001; for 220/240 volt operation, use a 500 mA
normal blow fuse, -hp- Part No. 2110-0012.)

2-7. POWER CORDS.

2-8. Figure 2-2 illustrates the various power cords that are
available for the Model 59401 A. The part number is shown
above each plug drawing. If the appropriate power cord is
not included with the instrument, notify the nearest -hp-
Sales and Service Office and a replacement power cord will
be provided.

B120-13561

8120--1368 B120- 1689

81201348 8120-0888
O~ 126v - A" ;f:\\_/'\\.._ 250V - BA*
\‘y_ \ ." \\,‘1
i R\:\ | ER: |
.-‘_“\ . h\) \_\\\ L (:\\
. S
~ Ty 9 et B

STD-B-4195 )
*UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-2. Power Cords.

2-9. GROUNDING REQUIREMENTS.

2-10. To protect operating personnel, the National Electri-
cal Manufacturers Association (NEMA) recommends that
the instrument panel and cabinet be grounded. The Model
59401 A is equipped with a three-wire power cable which,
when plugged into an appropriate receptacle, grounds the
instrument. The offset pin on the power cable is the ground
connection,

2-11. ENVIRONMENTAL REQUIREMENTS.
2-12. Cooling.

2-13. The Model 59401A is cocled by convection. The
instrument should not be mounted in any manner which
can obstruct the flow of air around it.

2-14. Operating and Storage Temperature.

2-15. The Model 59401A should not be operated where
the ambient temperature range exceeds 0°C (32°F) to
50°C (131°F) or stored where the ambient temperature
range exceeds - 40°C (- 40° F) to 75° C (16 7°F).

2-2
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2-16. INSTALLATION.
2-17. Bench Use.

2-18. The Model 59401 A is shipped with plastic feet and
tilt stands in place, ready for use as a bench instrument.
The front of the instrument may be elevated for conveni-
ence of operating and viewing by lowering the tilt stands.

2-19. Rack Mounting.

2-20. The Model 59401 A may be rack mounted by using
an adapter frame, -hp- Part No. 5020-8862. This adapter
frame fits all standard 19 inch racks and accepts a
combination of submodular units for rack mounting only.
If only the 59401 A is to be rack mounted, the half modular
filler panel, -hp- Part No. 5061-0006, is also required.

2-21. INTERFACE CONNECTIONS.

2:22. The Model 59401A is connected to the Hewlett-
Packard Interface Bus (HP-IB) with the bus cable provided
(-hp- Accessory No. 10631B). This cable is a 24 conductor
shielded cable terminated at each end with identical dual
blue ribbon connectors. These connectors permit one cable
to be plugged into another, eliminating the need for special
“Y™ or split cables.

2-23. All bus lines may be monitored at test points on the
rear panel.

2-24. Two BNC connectors are also provided on the rear
panel. The COMPARE QUTPUT, provides a TTL compat-
ible pulse when coincidence occurs between the bus data
and the code selected by the front panel DIO switches. The
EXT CLOCK input allows the 59401 A to be driven at any
rate up to maximum HP-IB speed by means of an external
signal source.

2.25. REPACKAGING FOR SHIPMENT.

2-26. The following paragraphs contain a general guide for
repackaging the instrument for shipment. Refer to Para-
graph 2-27 if the original container is to be used; 2-28 if it
is not. If you have any questions, contact your nearest -hp-
Sales and Service Office (see Appendix A for office
locations).

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to the
instrument identifving the owner and indicating
the service or repair to be accomplished. In-
clude the model number and full serial number
of the instrument. In any correspondence,
identify the instrument by model number and
Jull serial number.
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2-27. Place the instrument in the original container with
appropriate packing material and seal well with strong tape
or metal bands. If the original container is not available,
one can be purchased from your nearest -hp- Sales and
Service Office.

2-28. If the original container is not to be used, proceed as
follows:

a. Wrap the instrument in heavy paper or plastic before
placing it in an inner container.

Section 11

b. Place packing material around all sides of the
instrument and protect the panel face with cardboard
strips.

c. Place the instrument and inner container in a heavy
carton or wooden box and seal with strong tape or metal
bands.

d. Mark the shipping container “DELICATE INSTRU-
MENT”, “FRAGILE”, etc.
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Section III

SECTION Il

OPERATING

3-1. INTRODUCTION.

3-2. This section contains information and instructions
necessary for operation of the -hp- Model 59401 A Bus
System Analyzer. Included is a functional description of all
controls, indicators, and connectors and basic- operating
procedures and considerations.

3-3. INSTRUMENT CAPABILITIES.

3-4, The Model 59401 A is designed to aid HP-IB users in
hardware design and in diagnosing hardware and software
problems encountered in HP-IB compatible systems. Basi-
cally, the 59401 A has two modes of operation, as described
in the following paragraphs.

3-5. Listen Mode.

3-6., When used as a ‘“listen” device the Model 59401A
monitors Bus traffic and can accept and store up to 32
characters from the Bus for later examination, or can be
used to compare Bus information to a code selected by the
front panel DIO switches. When coincidence occurs be-
tween the code selected and the Bus signal, a pulse output
is provided at the rear panel COMPARE OUTPUT jack. The
59401 A can also be set to stop all Bus traffic when
coincidence occurs.

3-7. Talk Mode.

3-8. When used in the “talk’ mode the 59401 A is used to
drive the Bus. The Bus can be driven one character at a time
by setting the DIO switches to the appropriate code and
outputting this information to the Bus. It is also possible to
store a program of up to 32 characters in the 59401A
memory and output this information to the Bus at a rate
determined by the front panel FAST/SLOW/HALT switch.
This switch selects speeds of one character at a time, two
characters per second, or full HP-IB system speed.

NOTE

For a description of the Hewlett-Packard
Interface Bus, refer to the Condensed Descrip-
tion of the Hewliett-Packard Interface Bus
which can be purchased through your local
Sales and Service Office.

3-9. CONTROLS AND INDICATORS.

3-10. Figure 3-1 illustrates groups of controls and indica-
tors. These groups are classified according to function.
Location and a brief description of individual controls are
given in Figure 3-2.

INSTRUCTIONS

3-11. GENERAL OPERATING INSTRUCTIONS.
3-12. TurnOn.

3-13. Before connecting ac power to the Model 59401 A,
make certain the proper operating voltage has been selected
to correspond to the voltage of the available power line as
outlined in Paragraph 2-6.

3-14. Bus Connection.

3-15. The Model 59401 A is connected to the Bus by means
of the HP-IB cable provided. Connection can be made at
any point on the Bus by plugging this cable into any mating
connector on the system cables.

3-16. OPERATING PROCEDURES.

3-17. The following paragraphs describe the basic operating
modes of the Model 59401 A. These modes are presented in
order of operating complexity. To avoid confusion, it is
suggested that the operator follow the sequence of opera-
ting procedures to familiarize himself with the capabilities -
of the Model 59401 A.

NOTE

For simplicity of explanation, the following
operating procedures are written using the
Model 594014 to test a system consisting of
one or more instruments controlled by an -hp-
Model 98204, 98214 or 98304 Calculator.

However, these operating procedures also ap-
ply to the testing of individual HP-IB compat-
ible devices and systems controlled by devices
other than the calculators mentioned, such as,
computers, card readers, or another Model
594014,

3-18. LISTEN MODES.

3-19. The “listen” modes of the Model 59401A are used to
monitor signals on the Bus. The three “listen” modes
available are LISTEN/HALT, which monitors Bus signals
one byte at a time, LISTEN/SLOW, which monitors the
Bus signals at a two bytes per second rate, and LISTEN/
FAST, which allows the Bus to be monitored at full systemn
speed.

3-20. LISTEN/HALT Mode.
-21. The LISTEN/HALT mode of the 59401 A monitors
Bus signals one character at a time. To use this mode, set

the front panel switches as follows:

3-1
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BINE s e s disuinn s snansnn s ON
REN v cnissn s s e OFF
MEMORY, CLEAR/ON/OFF .......... OFF
COMP o snair v stre vstoatin biaivin s OFF
TALK/LISTEN . .o veeeeaeaanns LISTEN
FAST/SLOW/HALT .......couvcvnn.. HALT

3-22. Clear the Bus by pressing the calculator STOP key.
Start the system program by pressing the calculator RUN
PROGRAM or RUN, EXECUTE key(s).

3-23. The first program step should be displayed on the
59401 A digital readout (both the ASCII character and the
octal equivalent). If not, momentarily press the 59401A
EXECUTE button.

3-24. The following 59401 A indicator lights should be lit:

BUS  (Indicating the 59401 A is monitoring the
Bus.)

ATN  (IF the program step is a command, such
as a listen or talk address or unaddress
code.)

DAV  (Indicates the information on the Bus is
valid,)

NRFD (Indicates the data has been accepted by
one or more instruments on the Bus and
that they are not ready for further data at
this time.)

NDAC (Indicates that not all units have accepted
the data. In this case, the 59401A is
usually the last instrument to accept data.)

REN  (Permits instruments on the Bus to go to
remote control.)

NOTE

For a description of the HP-IB “handshake”
signal sequence, refer to the Condensed De-
scription of the Hewlett-Packard Interface Bus
which can be purchased through your local
Sales and Service Office.

3-25. The “system” program is stepped by momentarily
pressing the 59401 A EXECUTE button.

NOTE

Data observed on the 594014 digital readout is
valid only when the DAV indicator is lit. It is
possible for invalid data to be displayed when
the EXECUTE button is held in,

3-26. The sequence of Bus control (handshake) signals is as
follows:

a. The “‘talker” puts data on the data lines and drives
the DAV line low to indicate the data is valid.

b. The fastest “listener” accepts the data and sets
NRFD low.

c. All other instruments on the Bus accept the data at
their individual rates.

32
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d. The 59401 A accepts the data and allows NDAC to go
high when the EXECUTE button is pressed.

e. The “talker” senses NDAC high, sets DAV high, and
puts new data on the Bus.

f. Instruments on the Bus become “ready for data” (set
NDAC low and NRFD high).

g. The 59401 A sets its NDAC output low and allows
NRFD to go high when the EXECUTE button is released.

h. The “talker” senses NRFD high and sets DAV low,
starting the cycle over.

3-27. LISTEN/SLOW Mode.

3-28. Operation of the 59401A in the LISTEN/SLOW
mode is similar to that of the LISTEN/HALT mode, cxcept
data on the Bus is automatically read at a two character per
second rate.

3-29. To use the LISTEN/SLOW mode to monitor the Bus,
set the front panel switches as follows:

LINE ... ON
REN Sl siniiaitian s onaine OFF
MEMORY, CLEAR/ON/OFF .......... OFF
COMP oot i nsiie i sinste s OFF
TALK/LISTEN . ...t LISTEN
FAST/SLOW/HALT ................ SLOW

3-30. Clear the Bus by pressing the calculator STOP key
and start the system program by pressing the calculator
RUN PROGRAM or RUN, EXECUTE key(s).

3-31. The Bus data will automatically be displayed on the
59401 A digital readout at two characters per second.

3-32. LISTEN/FAST Mode.

3-33, The LISTEN/FAST mode allows monitoring of the
Bus at full system speed or at any rate up to full system
speed by using an external signal to drive the rear panel
EXTERNAL CLOCK INPUT. To display the Bus data it is
necessary to store the Bus information in the 59401A
memory and then recall it one character at a time. The
following paragraphs describe use of the memory and
compare features of the Model 59401 A.

3-34. Memory.

3-35. The memory feature of the Model 59401 A can be
used to store up to 32 bytes of data for later reference or
can be used to store a program from the Bus to be later
output by the S59401A. The 59401A has a memory
capacity of 32 characters (bytes).

3-36. To use the memory feature, first elear the memory
by switching the OFFf/ON/CLEAR switch to CLEAR and
releasing. The memory OFF/ON/CLEAR switch should
now be in the ON position. Bus data is now loaded into
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Conditional Display:
Indicates condition of memory or bus

Bus Display:
Indicates real time

594014 \US SYSTEM ANALYZER
ﬂﬂ _

HoE W

Beal time Bus depending on analyzer controls. condition of Bus
control only. Mermaory/Bus state indicated by lights, only,
N f_—A__'\
r )

These control and data lines can be stored, can control the Bus Analyzer Function Controls
directly, and can be used with COMP to stop Bus traffic,

Figure 3-1. Control and Indication Groups.

memory as the 59401 A accepts data. Current data is loaded
into memory location 31, the previous contents of location
31 are shifted to location 30, the contents of 30 to 29 and
so on, leaving the last program byte stored in location 31. If
the program is greater than 32 steps, only the last 32
characters will be stored. All previous data will be lost.

3-37. Compare.

3-38, In the LISTEN modes the compare feature (COMP)
outputs a pulse at the rear panel COMPARE OUTPUT jack
and can be used to halt all Bus traffic when the Bus signal
matches the code set on the 59401 A lower switch register.
A TTL compatible pulse is output in all modes whether the
COMP switch is OFF or ON. Bus traffic is halied only when
the COMP switch is ON.

3-39. When used with the memory feature, any 32 charac-
ter segment of a program can be stored by setling the
59401 A lower switch register to the code of the last
character to be observed and setting the COMP switch to
ON. The 59401 A will store the program until the program
information matches the code selected on the lower switch
register and then halt the Bus,

3-40. When a lower register switch is set to the “X” {don’t
care) position it automatically matches the corresponding
data bit on the Bus.

NOTE

The MEMORY and COMPARE features apply
to all “listen” modes but are most commonly
used with the LISTEN{FAST mode.

3-41. To use the LISTEN/FAST mode, set the 59401A
front panel switches as follows:

LINE ... L ON
REN ... OFF
MEMORY, CLEAR/ON/OFF CLEAR-ON
COMP S s vsvn vt st i st e i ON
TALKEISTEN oioinosisern taians LISTEN
FAST/SLOW/HALT ................ FAST

Set the lower switch register (SRQ, EOL, ATN, and DIO |
through 8) to the code of the last character to be observed.

3-42. Clear the Bus by pressing the calculator STOP key
and start the system program by pressing the calculator
RUN PROGRAM or RUN, EXECUTE key(s).

3-43. The 59401A will aut.c_}maticall halt the Bus when
the Bus signal matches the code selected on the lower
switch register,

3-3
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Line Control, Switches 59401A power on and off,

Bus Indicator. Indicates that the conditional display is

disclosing real time Bus informatian.

Memory Indicator. Indicates that the conditional display is
disclosing memory contents,

Memory Location. Indicates the memory location of the
current instruction,

ASCIl Character Indicator, Displays the ASCII character
equivalent to the current octal instruction, For example,
“077g" is displayed as " ?"".

Octal Indicator. Displays the Octal equivalent of the current
binary instruction, For example, a Bus or memory instruc-
tion of “00 111 111,;" is displayed as "0773"".

EOI Indicator. Lights when the EQO| state is true (subject to
condition of Bus/Memory indicators).

SRQ Indicator. Lights when the SRQ state is true (subject to
condition of Bus/Memary indicators).

ATN Indicator. Lights when the ATN state is true (subject
to condition of Bus/Memory indicator),

DAV Indicator, Indicates that the active controdler has valid
data on the Bus lines,

IFC Indicator. Lights when the [FC Buslineis in the true

state (see also ).

NRFD Indicator, Indicates that one or more instruments is
not ready for data.

©

©)

O ® @ W @ @ @

REN Indicator. Lights when the REMN Bus line is in the true

state (see also ),

MNDAC Indicator. Indicates that one or more instruments has
not accepted the data.

Forward/Reverse Control. Increments the memory in the
appropriate direction when the 59401A is in LISTEN or
TALK, HALT and MEMORY is ON.

CLEAR/ON/OFF. All memory locations are set to 000g
when cleared. When the memory is set to ON and when the
59401A isset to LISTEN or TALK HALT, memory locations
can be incremented in the appropriate direction with the
FORWARD/REVERSE control.

The memory is also incremented forward by the EXECUTE
button when the memory is set to ON, but the information
in the lower switch register is first memorized (in the TALK
HALT mode). The memory is protected when it is turned
off, but it is available to the Bus lines in the TALK, FAST, or
SLOW modes.

COMP Control. When COMP is set to ON, the data on the
Bus is compared to the lower switch register and Bus traffic is
stopped when the data matches the settings of the switches.
If a switch is set to the "X (don’t care] position, it
automatically matches the corresponding data bit on the Bus,
When the 59401A is in the talk mode, the COMP, ON
function will also stop Bus traffic at memory location 31.

Figure 3-2. Controls and Indicators.
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rate and the TALK/FAST mode outputs the stored
program at full system speed.
3-48. TALK/HALT Mode (Memory OFF).

3-49. To use the TALK/HALT mode to output data to the
Bus, set the front panel switches as follows:

LINE . et s iy ON
REN .. e ON
MEMORY, CLEAR/ON/OFF .......... OFF
COMP. s vne s sami s sstei siveis . OFF
TALK/LISTEN ...ovvivienieen e nss TALK
FAST/SLOW/HALT ................ HALT

[nsure that the S59401A has control of the Bus by
momentarily switching the SRQ/IFC switch to IFC.

When using the 594014 to test an HP-IB
compatible system, it is possible for the
59401A and another instrument on the Bus to
be “talking’ at the same time. This condition
can result in damage to the (ri-state output
drivers of the 59401A. To insure that no other
instrument is talking when the 594014 is to be
used to drive the Bus, it is necessary to
momentarily switch the SRQJ/IFC switch to
IFC. When the 594014 is not being used to
drive the Bus it should be placed in one of the
“listen” modes or in the TALK/HALT/
MEMORY ON mode.

Set the code of the character to be output to the Bus on
the lower switch register (SRQ, EOI, ATN, and DIO |
through 8).

3-50. The 59401 A digital readout will display the ASCII
character and the octal equivalent corresponding to the
position of the DIO switches. The state of the SRQ, EOI,
and ATN switches will be shown by the appropriate
indicators.

NOTE

If the display information does not agree with
the setting of the front panel switches, it is
likely thar another instrument on the Bus is
driving some of the Bus lines. This condition
can be overcome by momentarily switching
the 594014 SRQ/IFC switch to IFC. (See the
CAUTION in Paragraph 3-49.)

3-51. The information set on the lower switch register is
output to the Bus by momentarily pressing the 59401A
EXECUTE button.

3-52. The “handshake” signal sequence for this mode is as
follows:

a. Initially, DAV and NRFD are high and NDAC is Jow.

b. The 59401 A outputs the data set on the lower switch
register and sets DAV low when the EXECUTE button is
pressed in.

3-6
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¢. The first instrument to accept the data sets NRFD
low and NDAC high.

d. All other instruments accept the data, set NRFD low
and NDAC high at their particular rate.

e. The last instrument to accept the data sets NDAC

high.

f. The 59401 A senses NRFD low and NDAC high and
sets DAV high when the EXECUTE button is released.

g. When DAV goes high, instruments on the bus set
NRFD high and NDAC low at their individual rates,
rurning the Bus to the initial state.

NOTE
For a description of HP-IB signals, refer to the
Condensed Description of the Hewleti-Packard
Interface Bus which can be purchased through
your local Sales and Service Office.

3-53. TALK/HALT Mode (Memory ON).

3-54, This mode is used to program the 59401A
memory. To load information into memory, set the
front panel switches as follows:

LINE cpsossisnnsos rosmamemiemnnsopeg ON
MEMORY, CLEAR/ON/OFF . ... CLEAR-ON
TALK/LISTEN . .o, TALK
FAST/SLOW/HALT .. voenannnnn. HALT

Set the memory to location “00” by momentarily switch-
ing the FORWARD/REVERSE switch to FORWARD,

3-55. Set the lower switch register to the code of the
character to be stored (A list of the available ASCII
characters and the octal codes is printed on the front panel
“pull out” card.)

3-56. Store the information by pressing the EXECUTE
button. When the EXECUTE button is pressed, the digital
display shows the memory location and the information
being stored in that location. When the EXECUTE button
is released the memory is automatically stepped to the next
location.

3-57. Repeat the steps in Paragraphs 3-55 and 3-56 until
the desired program has been loaded.

3-58. Switch the MEMORY, CLEAR/ON/OFF switch to
OFF to protect the memory contents.

3-59. TALK/SLOW Mode.

3-60. The TALK/SLOW mode automatically outputs data
from the 59401 A memory at two bytes per second. To use
this mode, load the desired program in the 59401A
memory as outlined in Paragraphs 3-53 through 3-58 and
set the front panel switches as follows:
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LINE .ttt et iiiiiassasannaanaas ON
REN et inn e ON
MEMORY, CLEAR/ON/OFF .......... OFF
COMP L e ea e *
TALK/LISTEN ... TALK
FAST/SLOW/HALT .........covnnns SLOW

*The COMP switch affects the 59401 A operation as follows:

a. COMP OFF. The 59401A will continuously- output
the data stored in memory.

b. COMP ON (all lower register switches set to *07).
The 59401A will output the program data and halt
transmission at memory location 31 if the program contains
no information matching the lower switch register (octal
code 000).

c. COMP ON (lower switch register set to the code of
one of the program characters). The 59401A will output
the program data until the program information matches
the code set on the lower switch register and then halt
transmission.

d. COMP ON (all lower register switches set to the “X"
position). The 59401A will halt after outputting each
program step. This permits transmitting one character at a
time from the memory.

NOTE

In all cases the program starts at memory
location “00™

To make the 59401 A continue outputting the program after
it has halted, momentarily press the EXECUTE button.

3.61. The 59401A digital display will show the memory
location and the program information stored in that
location as it is output to the Bus.

NOTE

If the display indicates the information being
output to the Bus disagrees with the informa-
tion stored in memory, it is possible that
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another instrument on the Bus is driving some
of the Bus lines. This condition can be
overcome by momentarily switching  the
SRO/IFC switch to IFC. {See the CAUTION in
Paragraph 5-49.)

3-62. TALK/FAST Mode.

3-63. Operation of the TALK/FAST mode is the same as
the TALK/SLOW mode except the program information is
output at full system speed or variable speed if an external
source is used to drive the rear panel EXTERNAL CLOCK
INPUT. To use this mode follow the procedure outlined in
Paragraphs 3-59 through 3-61 with the exception of the
FAST/SLOW/HALT switch. This switch should be set to
FAST.

3-64. OPERATOR'S MAINTENANCE.
3-65. Fuses.

3-66. The 59401 A line fuse is located in the power input
module on the rear panel. In addition to replacement, it is
necessary to change this fuse when the 59401A is set to
operate from a different line voltage (see Paragraph 2-5). To
change the fuse, use the following procedure and Figure
2-1. :

a. Remove the power cord from the Model 59401 A.

b. Slide the plastic power module cover to the left to
gain access to the fuse compartment.

¢. Remove the line fuse by pulling outward and to the
left on the fuse puller.

d. Rotate the fuse puller back to its normal position
and insert the proper fuse in the holder. (For 110/120 volt
operation, use a 1 A normal blow fuse, -hp- Part No.
2110-0001; for 220/240 volt operation, use -a 500 mA
normal blow fuse, -hp- Part No. 2110-0012.)

e. Slide the plastic cover to the right and replace the
power cord.

3-7/3-8
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Section IV

SECTION IV
PERFORMANCE TESTS

41, INTRODUCTION.

4.2, This section contains performance tests to verify that
the Model 59401A is operating within its specifications.
The 59401 A contains no user maintainable assemblies, For
service, contact the nearest -hp- Sales and Service Office.
See Appendix A for office locations.

4-3, RECOMMENDED TEST EQUIPMENT.

4-4, Equipment required for the performance tests is listed
in Table 4-1, Recommended Test Equipment. Any equip-
ment that satisfies the critical specifications given in the
table may be substituted for the recommended model(s).

Table 4-1. Recommended Test Equipment.

Instrument Type Required Characteristics Model

DC Voltmeter 10 wvolts full scale, + 2% -hp-427A

Function Generator | 100 kHz square wave, 0 to +5 V| -hp- 3310A
complimentary outputs
Dual trace, 50 MHz bandwidth

Oscilloscope -hp- 180C

DC Power Supply |+5 Vdc, 1 amp -hp- 6213A

Test Load 100 ohm load for each “bus’ line| See Figure 4-1

4-5. PERFORMANCE TEST CARD.

4-6. A Performance Test Card is provided at the end of this
section for the purpose of recording the results of the
Performance Tests. This form lists all of the Performance
Tests-and their acceptable limits. The form may be removed
from the manual and retained as a permanent record of the
incoming inspection or routine maintenance performed on
the instrument. The Test Card may be reproduced without
written permission from Hewlett-Packard.

4-7. PERFORMANCE TESTS.

4-8. The following tests verify that your instrument is
operating within the specifications outlined in Table 1-1 of
this manual. None of these tests require access to the
interior of the instrument. If it has been determined, after
completing the Performance Tests, that the instrument does
not meet one or more of its specifications contact your
nearest -hp- Sales and Service Office. See Appendix A for
office locations,

NOTE

Do not connect the Model 594014 to the Bus
for any of the following Performance Tests.

4-9. Display Indicator Test.

DESCRIPTION:

This procedure tests the operation of the Model 59401A
front panel display indicators and individual LED’s in the
nurneric display.

RECOMMENDED TEST EQUIPMENT:

This test does not require the use of any test equipment,

a. Set the lower row of switches to the “0” position.
Set the upper switches as follows:

LINEG oo corscnnivi s L iinaan o ON
SROIEC s v sasiitianiie: ey *
REN Loosmensouiimn s o s OFF
MEMORY, FORWARD/REVERSE ........ iy
MEMORY, CLEAR/ON/OFF .......... OFF
COMP ... OFF
TALK/LISTEN .. ... TALK
FAST/SLOW/HALT ................ HALT

*Does not apply to test

b. Set the DIO switches as indicated in each step of
Table 4-2. Observe that all LED’s necessary to make up the
character or numeral listed in the “Display”™ column of
Table 4-2 light properly.

¢. Switch the MEMORY, CLEAR/ON/OFF switch to
ON. The BUS indicator should go off and the MEMORY
indicator should come on. The numeric display should
show memory location “317.

d. Momentarily switch the MEMORY, CLEAR/ON/
OFF switch to CLEAR. The numeric display should show
an octal code of “000”. There should be no ASCII
character displayed. All indicators except the MEMORY
indicator should be off.

Table 4-2. Numeric Display Test.

Display

DI1Q Switch Settings ASCII Octal
Step B7 654 321 Character Code
1 00 000 000 000
2 10 100 100 3 244
3 11 110 110 366
4 11 111 111 377
5 01 001 001 | 111
6 01 001 000 H 110
7 00 100 011 # 043

4-1
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e. Momentarily switch the MEMORY, FORWARD/
REVERSE switch to FORWARD. The numeric display
should show memory location “007. Momentarily switch
the FORWARD/REVERSE switch to REVERSE., The
numeric display should again show memory location “317.
Hold the switch in the FORWARD position. The memory
location numbers should automatically increase from 00
through 31 at a 2 character per second rate. Hold the
switch in the REVERSE position. The memory location
numbers should automatically decrease at a 2 character per
second rate. Switch the CLEAR/ON/OFF switch to OFF.

f. Switch the SRQ, EOI, and ATN switches to the 17
position. The corresponding display indicators should light.
Return the SRQ, EOI, and ATN switches to the *07
position.

g. Switch the SRQ/IFC switch to SRQ. The SRQ
indicator should light. Switch to IFC and observe that the
IFC indicator lights.

h. Switch the REN switch to REN and observe that the
REN indicator lights. Return the REN switch to QOFF.

i. Press the EXECUTE button and observe that the
DAYV indicator lights.

j. Switch the TALK/LISTEN switch to LISTEN. The
NDAC indicator should light.

k. Use a clip lead to connect the rear pane] DAV and
NDAC test points. Press and hold the EXECUTE button,
Observe that the NRFD indicator lights. Remove the clip
lead.

Model 59401 A

4-10. Switch Register Test.
DESCRIPTION:

This procedure fests the operation of the front panel
control switches und the corresponding rear panel outputs.

RECOMMENDED TEST EQUIPMENT:
DC Voltmeter, -hp- 427A
DC Power Supply, -hp- 6213A
Test Load, See Figure 4-1

4. Set the lower row of switches to the “0” position.
Set the upper switches as follows:

PINE o vivs on s sninanisie o e s s ON
SROUBE v bin saiasnin savaiient s insies :
REN ooa: sn siis wowmini s wnimairi s i OFF
MEMORY, FORWARD/REVERSE ........ *
MEMORY, CLEAR/ON/OFF .......... OFF
COMP ... OFF
FTALKILISTENa Goe s sinan vy TALK
FAST/SLOW/HALT ...... seaaau HALT

*Does not apply to test

b. Connect the ground lead of the voltmeter to the
ground tug on the rear panel of the 59401 A. Measure the
voltage of cach test point on the printed circuit board
which extends through the rear panel. These readings must
be between + 2.4 and + 5.0 V de.

¢. Set all lower switches to the "X position and again
measure the rear panel test points. The voltage readings
should be the same as those measured in Step b.

ALL RESISTORS
-hp- 07570401
1008 /8w

w

=

+5v
i

]

GND

CONNECTOR

-hp- 1250 - 0293 9

AMPHENOL L
Fart Mo,

57-30240(383}

o

|
' EE N ]

L —

S8a01 8- 3835

Figure 4-1. Test Load Construction.
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d. Adjust the Power Supply for an output of +5 V dc.

e. Connect the Test Load, described in Figure 4-1, to
the rear panel “HP-IB” connector. Connect the Test Load
ground lead to the negative output of the Power Supply
and the + 5 lead to the positive output.

f. Set all lower switches to the **17 position.

g. Connect the Voltmeter common lead to the ground
lead of the Test Load (negative output of the power
supply). Measure the rear panel test points DIO | through 8
and SRQ, EOI, and ATN. The voltage readings must be less
than +0.4V dc. Return all lower switches to the “07
position.

h. Hold the SRQ/IFC switch in the IFC position and
measure the IFC test point. The voltage reading must be
less than + 0.4 V dc.

i, Switch the REN switch to REN and measure the REN
test point. The voltage reading must be less than + 04 V de.

j. Press the EXECUTE button and measure the DAV
test point. The voltage reading must be less than + 0.4 Vde.

k. Switch the TALK/LISTEN switch to LISTEN and
measure the NDAC test point. The voltage reading should
be less than + 0.4 V dc.

l. Use a clip lead to connect the rear panel DAV and
NDAC test points. Press and hold the EXECUTE button.
Measure the NRFD test point. The voltage reading should
be less than +0.4V dc. Remove the clip lead and
Voltmeter test leads.

m. Switch the TALK/LISTEN switch to TALK, the
DIO 1 switch to “17, the COMP switch to ON, and the
FAST/SLOW/HALT switch to SLOW. The numeric display
should begin at memory location 007, count to memory
location “31” and then halt. Press the EXECUTE button.
The 59401 A should repeat this sequence.

n. Remove the Test Load from the 59401 A.

4-11. Talk Mode Tests.
DESCRIPTION:

This procedure tests the response time of the 59401A
“Handshake” signals when the 59401A is used in the “talk™
mode.

NOTE

For a description of the “HP-IB Handshake”
signals, refer to the Condensed Description of
the Hewlett-Packard Interface Bus which can
be purchased through your local Sales and
Service Office.
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RECOMMENDED TEST EQUIPMENT:

Function Generator, -hp- Model 3310A
Oscilloscope, -hp- Model 180C

a. Set the lower row of switches to the “0” position.
Set the upper switches as follows:

LINE . .vvereriieenenrnrsntonansenes ON
SRQ/IFC .. s ieiiiiiiinneeienanenns b
REN ‘00 vai s siaioc pikie s apmings diaias 0l o's OFF
MEMORY, FORWARD/REVERSE ........ g
MEMORY, CLEAR/ON/OFF .......... OFF
COMP ;oo cnivaiammntsin waininninsin e o o OFF
TALK/LISTEN . ..o es TALK
FAST/SLOW/HALT ...........ccnn. FAST

*Does not apply to test

b. Set the controls of the Function Generator to obtain
a 100 kHz square wave. Adjust the OUTPUT LEVEL
control for minimum output.

¢. Set the Oscilloscope controls for a vertical sensitivity
of 2 volts per centimeter, a horizontal sweep speed of 100
nanoseconds per centimeter, and a positive going internal
trigger from the channel *“B” amplifier.

4-12. Talker Response to NDAC,

a. Connect the Function Generator SYNC QUTPUT to
the 59401A rear panel NDAC test point and the HIGH
output to the NRFD test point. Adjust the OUTPUT
LEVEL and DC OFFSET controls to obtain an amplitude
of 0 to + 5 V at the HIGH OUTPUT connector.

b. Connect channel “A” of the Oscilloscope to the
59401 A DAV test point, and the channel “B” input to the
NDAC test point.

¢. The Oscilloscope display should be similar to that
shown in Figure 4-2. The time between the positive going
edge of the NDAC signal and the positive going edge of the
DAYV signal must be less than 700 nanoseconds.

DAV B8

2 Vijem

100 nsfcm

Figure 4-2. Talker Response to NDAC.
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DAV

2 Wicm

NRFD

100 ns/cm

Figure 4-3. Talker Response to NRFD.

4-13. Talker Response to NRFD.

a. Remove the Oscilloscope channel **B” input from the
59401 A NDAC test point and connect it to the NRFD test
point.

b. The Oscilloscope display should be similar to that
shown in Figure 4-3. The time between the positive going
cdge of the NRFD signal and the negative going edge of the
DAY signal must be less than 700 nanoseconds. Remove
the Function Generator leads from the 59401 A,

4-14. DAV Delay to ATN.
a. Switch the FAST/SLOW/HALT switch to HALT.

b. Switch the MEMORY, CLEAR/ON/OFF switch 1o
CLEAR and release. The memory should now be ON us
indicated by the MEMORY indicator.

c. Switch the DIO 1 switch to the “17 position and
momentarily press the EXECUTE button. This loads the
octal code “0017 in memory location 31.

d. Switch the DIO | switch to 07, the ATN switch to
“17 and momentarily press the EXECUTE button to Joad
ATN in memory location 00.

e. Switch the DIO 1 switch to the “1” position and
momentarily press the EXECUTE button to load octal code
“001” and ATN in location 01.

f. Switch the MEMORY, CLEAR/ON/OFF switch to
OFF and the ATN switch to “0™,

g. Connect the Oscilloscope external trigger input to
the 59401A COMPARE OUTPUT connector and set the
scope to trigger on a positive going external signal.

h. Remove the Oscilloscope channel “B” input from the
NRFD test point and connect it to the ATN test point,

i. Switch the FAST/SLOW/HALT switch to FAST.

4-4
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j. With the Oscilloscope sweep speed set to 200 nano-
seconds per centimelter, the display should be similar to
that shown in Figure 4-4. The time between the negative
going edge of the ATN signal and the negative going edge of
the DAYV signal should be greater than I microsecond.

2VW/iem

ATN

200 ns/em

Figure 4-4. DAV Delay to ATN.

4-15. DAV Delay to Data.

a. Remove the Oscilloscope channel “B” input from the
ATN test point and connect it to the DIO [ test point.

b. Set the Oscilloscope to trigger on a negative going ex-
ternal signal.

¢. Switch the ATN switch to the 1 position.

d. The Oscilloscope display should be similar to that
shown in Figure 4-5. The time between the positive going
edge of the DIO 1 signal and the negative going edge of the

DAYV signal must be greater than 500 nanoseconds.

e. Remove all test equipment connections.

Dav

2 Viem

DIO 1

200 ns/cm

Figure 4-5. DAV Delay to Data.
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4-16. Listen Mode Tests.
DESCRIPTION:

This procedure tests the response time of the 59401A to
“Handshake” signals when it is used in the “listen” mode.

RECOMMENDED TEST EQUIPMENT:

Function Generator, -hp- Model 3310A
Oscilloscope, -hp- Model 180A

DC Power Supply, -hp- Model 6213 A
Test Load, See Figure 4-1

a. Set the lower row of switches to the ““0” position.
Set the upper switches as follows:

LINES oo coniinns i Suala a8 arlate et et i ON
SROMEC . s o it v s i i N
REN e e e sin s s i e e OFF
MEMORY, FORWARD/REVERSE ........ =
MEMORY, CLEAR/ON/OFF .......... OFF
COMP <o v b s s s OFF
TALKITISTEN s cannnnim s LISTEN
FAST/SLOW/HALT ................ FAST

*Does not apply to test

b. Set the controls of the Function Generator to obtam
a 100 kHz square wave. Adjust the OUTPUT LEVEL
control for minimum output.

c. Set the Oscilloscope controls for a vertical sensitivity
of 2 volts per centimeter, a horizontal sweep speed of 100
nanoseconds per centimeter, and a negative going internal
trigger from the channel “B” amplifier.

d. Adjust the Power Supply for an output of +5 V dc.

e. Connect the Test Load described in Figure 4-1, to the
rear panel “HP-IB” connector. Connect the Test Load
ground lead to the negative output of the Power Supply
and the + 5 lead to the positive output.

4-17. Listen Accept Time Test

a. Connect the Function Generator HIGH output to
the DAV test point and adjust the QUTPUT LEVEL and
DC OFFSET controls for an amplitude of 0 to + 5 V al the
HIGH output connector.

b. Connect the Oscilloscope channel “A” input to the
NDAC test point and the channel “B” input to the DAV
test point.

Section IV

¢. The Oscilloscope display should be similar to that
shown in Figure 4-6. The time between the negative going
edge of the DAV signal and the positive going edge of the
NDAC signal must be less than 750 nanoseconds.

NDAC

2 V/em
DAav

100 ns/cm

Figure 4-6. Listen Accept Time Test.

4-18. Listen Ready Time Test.

a. Remove the Oscilloscope channel “A’ input from the
NDAC test point and connect it to the NRFD test point.

b. Set the Oscilloscope to trigger on a positive going
internal trigger.

¢. The Oscilloscope display should be similar to that
shown in Figure 4-7. The time between the positive going
edge of the DAV signal and the positive going edge of the
NRED signal must be less than 750 nanoseconds.

d. Remove all test equipment connections.

NRFD

Viem

DAV

100 ns/cm

Figure 4-7. Listen Ready Time Test.

4-5/4-6






PERFORMANCE TEST CARD

Hewlett-Packard Model 59401A Tests Performed by
Bus System Analyzer Date
Serial No.

DISPLAY INDICATOR TEST

Step
b. Proper LED's
ASCII Octal Light
Character  Pass Fail Code Pass Fail Pass Fail
MNone R P 000
$ — e 244
None e 366
MNone —_— 377
I TR S 111
H s e 110
: e 043
¢. The BUS indicator must go off. Pass Fail
The MEMORY indicator must go on. Pass Fail
The numeric display must show memory location 31. Pass Fail
d. The numeric display must show an octal code of 000. Pass Fail

There must be no ASCII character displayed. Pass Fail

Fail

All indicators, except the MEMORY indicator, must be off. Pass

e. The memory advances to location 00. Pass Fail
The memory returns to location 31, Pass Fail
The memory automatically counts forward. Pass Fail
The memory automatically counts backward. Pass Fail

f. The SRQ, EOI, and ATN indicators must light when the corresponding switches are in the "' 1" position. SRQ, Pass Fail
EOI, Pass Fail
ATN, Pass Fail

g. The SRQ and IFC indicators must light when the SRQ/IFC switch is in the appropriate position. SRQ, Pass Fail

IFC, Pass Fail

h. The REN indicator must light when the REN switch is set to REN. Pass Fail

i. The DAV indicator must light when the EXECUTE button is pressed. Pass Fail

1




PERFORMANCE TEST CARD (Cont'd)

j. The NDAC indicator must light when the TALK/LISTEN switch is in the LISTEN position. Pass _____ Fail

k. The NRFD indicator must light when the DAV test point is connected to the NDAC test point and the EXECUTE button is pressed.

Pass Fail e

SWITCH REGISTER TEST

Step

b. All rear panel test points must measure between + 2.4 and + 5.0 V dc.
Test Test
Point Pass Fail Point Pass Fail
piot  — ATN
D2 . EOI —_— ———
DIO3 M SRO L
Do . REN: e oo
RIgs o o IFC e
Do — 0 — NDAC o —0
o7 . NRFD .
DIO8 M [

c. All readings must remain within the limits in Step b.

a. The following test points must measure less than + 0.4 V dc when the corresponding switches are set to 17,
Test Test
Point Pass Fail Point Pass Fail
DIor — DIO7 @ —— —_—.

DI0Z2  — —.— DIOB  —

DIO3 —— —— ATN
DI04 S s EOI —_—
DI —— _— . SRQ

0Io6 — —

. The IFC test point reading must be less than + 0.4 V dc when the SRQ/IFC switch is held in the IFC position. Pass Fail

The REN test point must measure [ess than + 0.4 V dc when the REN switch is set to REN. Pass Fail

The DAV test point must measure less than + 0.4 V de when the EXECUTE button is pressed. Pass Fail

. The NDAC test point must measure less than + 0.4 V dc when the TALK/LISTEN switch is set to LISTEN, Pass Fail

The NRFD test point must measure less than + 0.4 V dc with the DAV test point connected to the NDAC test point and the EXECUTE

button pressed, Pass F ail




PERFORMANCE TEST CARD (Cont'd)

m. The memory location must automatically advance to location 31 and halt. Pass Fail

This step must repeat when the EXECUTE button is pressed. Pass Fail

TALKER RESPONSE TO NDAC

The time between the positive going portion of the NDAC signal and the positive going portion of the DAV signal must be less than

700 nanoseconds. Pass Fail

TALKER RESPONSE TO NRFD

The time between the positive going portion of the NRFD signal and the negative going portion of the DAV signal must be less than

700 nanoseconds. Pass Fail

DAV DELAY TO ATN

The time between the negative going portion of the ATN signal and negative going portion of the DAV signal must be greater than

1 microsecond. Pass Fail

DAV DELAY TO DATA

The time between the positive going portion of the D101 signal and the negative going portion of the DAV signal must be greater

than 500 nanoseconds. Pass Fail

LISTEN ACCEPT TIME TEST

The time between the negative going portion of the DAV signal and the positive going portion of the NDAC signal must be less than

750 nanoseconds. Pass Fail

LISTEN READY TIME TEST

The time between the positive going portion of the DAV signal and the positive going porticn of the N RF D signal must be less than

750 nanoseconds. Pass Fail







UNITED STATES

ALABAMA

B290 Wnitesburg Or., 5.0
P.O. Ban 4207
Munstville 35802

Tel: (205} BE1-4591

TWE. 810-726-2204

ARIIONA

2336 E Magnalia 5.
Phoenix E5034

Tel: 1602) 244-1161
TWX 910-951-1330

4737 Fasl Broadway
Tucsan 84711

Tel 16031 295-2111

TWX: 910-95Z-1 1627

iEffective Dac. 15, 1973
2424 Eas! Aragon Rd.
Tistson B5706

Tei (BOZ) BRS-4EEL

CALIFORNIA

1430 Eas! Drangethorpe Ave
Fallartam 92631

Tel: 1714) BT0-1000

TWE 910-597- 178E

3934 Lankershim Boulevard
Horth Holiywend 51604
Tel. (213) 877-1282

TWE: 5104992170

6305 Arizona Place
Los Angeles 90045
Tel- 1713 648-2511
TWIL 910-3Z8-B148

1101 Embarcaders Road
Falo Mt 94303

TWX: 910-373-1280

2220 Wall Ave.
emto $5825

Tel: |916) AB2-1463

W G10-367.2052

9606 Aern Drive
P.0. Box 23333
San Disge 5i123

; [714) 279-3200
a10-33% 2000

COLORADO
1565 East Prenfice

Tel
TWE- !IE §35.0705

CONNECTICUT
12 Lunar Orive
MNew Haven 06525
Tel (203] 369.635)
TWE: 710-465-2029

LORIDA

PO, Bos 24210

ZBO6 W. Dakiand Fark Bled
F Lawderdale 33307
Tel: (305) 731-2020

TWa §10.955-4093

P.C. Box 13910
6177 Lake Eligaoe Tr
Orlanda, 3ZB0S

Bl- (A0S B49 2L
TWX BI0-B50-0LI3

GEORGIA

P.0, Box 2823

450 inlersiate Marih
Atlamta 30328

Tel: (4041 436-6181
TWE: B10-766-4890

HAWAI

2875 So. King Street
Hensluly 55514

Tel: 13047 9554455

ILLINDIS
5500 Howard Street
Shokie 60075

TWE- 5102233613

INDIANA

1835 Meadows Drive
Indianapalis 45205
Tel- (3171 546-1891
Tw- 810-341-1263

LOUISIANA

F. 0. Bos 840

323% Williams Boulevard
Kamner 70067

Tel: (5041 721-6201
TWX: BL0-055-5524

ELECTRONIC

SALES & SERVICE OFFICES

MARYLAND

E707 Whilestons Road
Baltimare 71207

Tel- 13010 944.5400
TWE: 710-B62-5157

20010 Cenlury Blvd.
Germantewn J07ET
Tel: (31} 428-0700

PO Hox 1848

2 Choke Cherry Road
Aochille 20850
Tel: (3011 §48-E370
TWE: T10-828 9684

MASSACHUSETTS
32 Harlwell Ave.
I,mmlu! [FEE]
Tel: B61-B950
Wy J‘ltl 2766304

MICHIGAN
23855 Hesearch Drive
Flrmingl

TWI 810—242 Z?EU

MINNESOTA

Z458 Unwversity Avenue
St Paul 55114

Tel: (612 §45-5461
Twy: 910961373

MIS50URI

11131 Celerada Ave
Kansas City 64137

Tel: {816) 763-8000
TWE: 9107712087

198 Weldan Patkway
Maryland Weights 3043
Tel: (114} 567-1455
TWE 010-764-0830

‘NE\I’IN
Las Yer
Tel: {TD?\ 1825777

MEW IERSEY

1060 N HKings Mighsay
Chmery Hill 08034

Tei: (60%1 &67-0000
TWE: T10-B52-4945
W. 120 Century Rd.
Paramus 07652

Tel: (2011 265-5000
TWX: 710-890-4851

NEW MEXICO

P.0. Box B366

Slatien C

E50L Lemas Budluam ME.
Meuguerque
Tel: 1505) ?65-3?1]
TWX 910-989-1665

156 Wyalt Drive
Las Cruces BEDOL
Tel: (505] 526-2485
TWX: 910-383-0550

HEW YORK

§ Automation Lane
Lomputer Park
Alpamy 12705

Tel- (5181 Q5K 1550
TWE: T10-447-8270

L2L9 Campyille Road
Endicalt 13760

Tei- 16071 754.0050
TWX. 510-252-D8%0

Wew York Cily
Mannattan, Bromx

Contact Paramus, NI Office
Tel. [2011) 265-5000
Brooklyn, Queens Richmond
Conlact Woodbury, NY Office
Tel: 15161 921.0300

82 “thn[lon Streel
v 17601
Tn. L1} 4';4 7330
WA 510-748-0012

3% Sagenaw Dirve
Rechester 14621

Tal- (716 4739500
TWL: 510-253-5981

558 East Molloy Roag
Syracuse 13211

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

1 Grossways Park West
‘Weadbury 11797

Tel: {516) 921-0300
TWK: 510.721.2168

NORTH CAROLINA
P.0. Box 5158

1523 North Main Streel
High Point 27262
Tei: (919) 85-8101
TWE: 510-526-151E

OHIO

5575 Center Ridge Road
Cleveland 43145

Tel: 12151 8350300
TWX: B10-427-912%

330 Progress Rd
Daylen 45448
Tel 15131 B59-8202

TWX: B10.459-1525

BRAS Busch Bivd.
Columbws 23729

DKLAHOMA

P.0. Box 32008
Olahoma Ci
Tel: [405) TZ1-D200
TWX 9|0-830-6862

DREGOMN

17R9D 5W Boones Ferry Road
Tualatin 47062

Tel- 15031 620-3350

TWE: B10-A67-8714

PENNSYLVANIA
2500 Moss Side Bouleward
Manrewville 15146
Tl §413) 271.0724
TWX. T10-797-3650

1021 BIR Avenue

#ing of Prussia Industrisl Park
King ol Prussia 19406

Tel: 1215} 285-7000

WX 510-660.2670

RHOOE ISLAND
73 Waterman Ave
East Providence 02314
Tel: (4017 434-553%
TwWi; 710.381-7573

‘TENNE5 SEE

mp
|9011 2747472

TEXAS

P.O. Bex 1270

201 E. Arapabo Rd.
Richardsen 75080
Tei: (2141 2316101
TwN: 910-867-4723
PO Box 27408
5300 Westpark Drive
Suite 100

Houstom 77027

Tel: {713) 7B1-6000
TW: 910-BEL-2645
231 Blly Mltcmll Road
San Antonin TR,

Tel: {512) 434 l]‘l
Twx 910-871-1170
UTAH

7890 Soulh Main Street
Salt Lake City 84115
Tel: 1801) 487-0715
TWX. S0-92% 5681
VIRGINIA

P.0, Hox B514

2111 Spencer Road
Richmend 23230

Tel 18041 285-3431
TWX. T10-956-D157
WASHINGTON
Belletieid Dfica Fa.
]NJ 114th SE

ue SBO04

YEI 06 454.3971
TWX: 910-443-2303

*WEST YIRGINIA
harinaten

Tel: 1304] 2451640
WISCONSIN

4431 W. Beloil Road
Suile 117
Mliwaukee 53277
Tel: (414} 541-0550

FOR U.S. AREAS NOT
LISTED:
Contact the regional oflice mear-

Hinels.
dresses are lisled above
*Service Oniy

Their compiete  ag-

CANADA

ALBERTA

Hewlelt-Fachard (Canada’ L1g
11748 Kingsway Ave.
Edmonton T5G 085

14031 4523570

TWX: B10-831-743L

-

Hewlett-Packard (Canadal Lid.
BES - Bth hue., 5.

Suite 804

Calgary
Tel: (403; 262278

BRITISH COLUMBIA
Hewlelt-Packard (Canada) L1d
B37 E. Carcows 5t

Wancouver £

Tel: (604) 253-0531

MANITOBA
Hewlelt-Packard Cana
513 Cenfury 51

Lte

1304 TRA-TERL
TWK B10-671-3531

HOYA SCOTIA

Hewlett Packard :Canada) Ltd
2745 Dutch Village Rd

Suite 710

Halifax

Tei: i902; 4550511

TWE: f10-27 14487

ONTARIO

Hewletl Pachard (Canada) L1d
1785 Wandwarg Or.

Oftawa K2C 0PS

Tel 1613 2556180, 255-6530
TWE: 10563 B9EE

Hewletl Fachard (Canada) Lid.
40 Galany Blud.

Readale

Tel- (416 677-9611

Wi 10482 4246

EBEC
Hewlell-Fackard {Canada) Lid.
275 Hymus Boutevard
® Claire W3R 1GT
Tel. (514 6874237
W B10.422.2022
Tetea: Q120607
Hewletl-Packard (Canada) Lid.
2376 Galvani Street
Stefoy GIN 4G4
Tel: {418) 588-8710

FOR CANADIAN AREAS NOT
LISTED:

Comtact Hewkeit-Fackard
ada} Ltd, in Pointe Glaire,

iCan-

CENTRAL AND

ARGENTINA
Hewlell.Packard Argentina
AL

Lavalle 1370 -3

Buwnos ki

Tel 35-0436, %0627, 15-0341
Teles: Q12-1003

Cable: HEWFAGK ARG
BOLIVIA

Stambus & Mase |Bolivia) LTDA.
Av, Mariscal, Santa Cruz 1342

Far
Tel- 40636, 53161, 52421
Telex: 3560014
Canle  HUKMAR

BRAZIL

Hewlell Pachard Do Brasil
LEL Lt

Fus Frei Caneca 1119
01307 Sa0 Paule-5F

Tel. 2B8-7111. ZAT-4A5E
Teler 0915121

Cable: HEWPACK San Paua

-tharc Ta Brasil

Praca D:1| Teliciana, 78
A0000-Perte Alegre
Rsn Grande do Sul [RS) Brasil
Tel: 25-H470

Cable: HEWPACE Porto Alegre

SOUTH AMERICA

Hewlelt Packard Do Brasil
LEC. Lida

Rua da Matriz, 29

Z20000-Rio de laneira-GB

Tel: Z66-2643

Teles; 210079 HEWPACK
Cable: HEWPACK Rio de laneiro

CHILE

Hector Calcagni ¥ Gia. Lbda.
Casilla 16.475

Santiage

Tel: 423 %6

Cabile: CALCAGH) Sarlizge

COLOMBIA

Instrumentacisn

Henrik A Langebaek & Kier 54
Carrera 7 No. 48-58

Apartado Aéres G237

Bogots, 1 D.E.

Tel: 45-78.06, 45554k

Cable: AARIS Bogola

Triex 45400INSTCO

COSTA RICA
Liz. Allredn Caliegos Guididn
Apariade 10158
Sam José

Tel 23-BE-13
Cable GALGUR Sa

ECUADOR

Laberatorsos de Radio: Ingens
Calle Guayanuil 1245

Post Oifice Box 310%

Tel- 212-496; 219-18%
Cable: HORVATH Quite

EL SALVADOR

Electrumc Assorales
hpartadn Postal 1682

Centre Comercial Giganle
San Salvador, £1 Salvador CA
Pasen Escalon 464547 Piso
Tel 73.44.60, 21-32-1F
Cabie: ELECAS

GUATEMALA

IPESA

avenida La Reforme 3-8,
Iona 9

Guatemaia

Tel: B3R2T, RATIE

Telga: 4197 TELTAD Gu

MEXICD
Hewintl Pada 4 Mexicara,
A de

Il:-rr!s i1a|\d Hec. 2L,

3 2
017.74-507

LI

Fiso

W

N|Cﬂﬁhﬂul

Roberla Terdn G.
tpartadn Pﬂslll B89
Edilicio Tardn

Managua

Tal 3451, 3447

Cable. ROTEHAN Managuz

PANAMA

Electramice Balnna, 5.4,

P.0. Box 402!

Ave, Manuel Espinaza Ne. 1150
Bldg. Alina

Panama City

Tel: 230833

Telex 1481103, Curunds,
Canal Zane

Cable: ELECTROM Panama ity

PARAGLUAY

I ). Melamed SHL.

Division: Aparatos y Eouipos -
Medicos

Division: Aparatos y Cuuipos
smennn.ns ¥ de
Investigacion

PO Bor bTH

Thile, 482, Editice Victeria

Asuncian

Tel 4-5069. 4-62/2

able: RAMEL

A-1

PERU

Compania Electrs MEdics 5.4
Bue, Envigue Cansusl 317
San lsidra

Casilia 1030

Lima

Tel 2234900

Cable: ELMED Lima

PUERTO RICO

San luan Electranics, Inc
F.0 Box G167

Fance de Lean 154

Pda. 1.PTA de Tierra

San Juan 00506

T A09) 725-1342, 722.3342
Lable: SETRONICS San luan
Telge: SATRON 3450 332

URUGUAY

Fablo Ferrands 5.6
Comercial & Industrial
Avenida Malla 2877
Casilla de Carren 370
Mantevideo

Tel: 40-3102

Cable: RADIUM Maontevideo

VENEZUELA
Hewiett-Packard de Venezuela
C.A

Apartadn 50533

Editicio Segre

Trrcera Transuersal

Lus Auices Norte
Caracas 107

35-00-11

Teles: 21146 HEWPACK
Canle: HEWPAGK Garacas

FOR AREAS ND¥ LISTED,

CONTACT:
Hewlett-Packard
Inter-Americas
3200 Hillview Ave.
T-Ju g, Caulorn-a 53304
€l 4

TWI: !103?317&?

Cable MEWPACK Falo Alle
Telex. 0338300, 034-8483

EL1IIT3
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Tel: 106; BF-7 REPUBLIC Hewlell-Packard Gmbk Srnrnkeaaglaan Stackhotm SOCIALIST COUNTRIES
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\.al‘lle HEWPACKSA Frankfurt GREECE
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Cabla: HEWPACK Yienna
Telex: 75923 hewpak a

ja SWITZERLAND
Tel: 1900 3730

N 18 Ermou Slieet PO Hor 7825 Wewlett Pavkare «Schwers 46
Cabie. HEWPALKDY Weisink: Hewiell Packarg Gmant GR-Athens 175 N Amstecdam, (017 il i ALL OTHER EUROPEAN
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HESIL AT Cable: RAKAR Alhens

Cable PALDBEN Amslerdar Hewletl-Packard 5.8,
FRAMCE oM Boblingen. WurltemERE  quia. 3y 50 62 dkar gr Telex 13 216 nepa nl 5:”05'2 ;:n":';[' ?l:rich Rue du Bois-du-lae 7
sewiell Fachard France Tel: 1670111 66 72 BF i WG EH #.0, Boa 85

Quarlitr g8 Courlabora! Canle MEPLK Beohngon IRELAND NORWAY Teles 51933 hpag cn
Boite Paslale N, 6 Teiex: 72 65 799 ohn Hewletl-Fackard 114 Hewlett-Fackard Rarge & § : Pag

Swilseriand

¥ 91401 Qrsay o 224 Aath Road Nesweer b3 Hewmlelt-ParKarg (5chmeir! AG Tel- (0220 41 %4 O
L 111 407 78 25 R 8-Slough, SL1 4 DS, Bucks Env 149 9 Chemin Lauis.Piclel Cable HEWPACKSA Ganeva
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Teles G098 b ol o Cable HEWPIT Slough Tel: 102) 51 B3 60 Tel 122 41 4950

U ‘WW Dussaidort Telee- 848413 Tales IGEZ| nCnas n

Hewlelt-Packard L1d

Cable HEWFACKSA Genewd
Tetex 27 133 hpsa ch

Hewiell Packard France

Aganee Hegional Tetes: s5/85 593 hned d

4 Ouai ges Etroils
F-69321 Lyan Ceder L
Tel. (780 42 67 4%
Cable: HEWPACK Lyon
Teler: 31617

1ne Graitons
Stamford New Road
Altrincham, Cheshire
Tel: (L&) 925-9021
Teiex GRAGGR

AFRICA, ASIA,

ANGOLA

feiecira Empresa Tecmca
de Ecuspamentns FlEcincos
SARL

Fud e !:‘no\a Fadrigues.

(] ﬁm E-I!?

Luanda

Canle TELECTRA Luanda

AUSTRALIA

Hewlelt-Packard Auslralia
Fly. L

2226 Weir Strert

Clen Iris, 3146

Viclaria

Tel- 20:1271 16 lires!

Cable HEWFARD Meltaurae

Telex 31 24

HewlettPackard Ausirala
Py Lrd.

3y Bridge Steeel

Pymble,

New South Waes, 2673

Tel 249 6564

Tales FI4k]

Calile HEWPERD Sycney

A lelh-Bazkand Austraha
Ply Lt

a1 Crrrhilt Road

Prosgect 5087

Hewlett Parkard &
Pry. L1d

Casablanca Buldings

146 Aoelae Terace

Perth, W & RN

Tel: 34 GEOG

Cables HEWPARD Peith

sl

Hewlelt Fackad fustiaha

Trl
ahle MEWPARD Canceeia all

sewietl Packatd Auslraia
oy L.

2nd Floor. 3% Greguey Tereacre
Brisbane, Quegnsiang, a0io
Tel. 25 1%4;

CEYLON

Unsted Flectricals 1td

F.0. Hox &dl

b Pare St

Eelamnn '

Rl A

Cahle il")TF‘nI‘v!T Colgmba

CYPRUS
Kypronics
Furios & EEan
PO Hos 1LY
LT Hicosia

[LIRECF ]
Cable KYPRONICS PANDEAIY

#incan Saiesauaer B Agency

Schmudt & Do ang Kong Lt

Cable SCHMEOTED Hang Kong

Alue Star, L4
[Ea]

saraper Dew Road
Secunderabad 's:lo L]
Tel 76191 €a
Cawe BLUETR
feire 439
Blue Sta:, Lid
23 24 Secand line Beach
Wadras 500 201

Tel 73954

Tales 371

Cable BLUESTAR

Bt Star Lt

Nalhray Mansians

2 Flacr Brstupur
lamshedpur 831 004

Tel 34 04

Cove BLUELTAR

Telex: 240

INDONESIA

Ban Bolen Trading Cay NV
Drarah Merdeka 239
Bandung

Tel: 491% 513560

Cable: ILMU

Teles OH-BOS

IRAN

Multi Corp inlesnational Lid.
AvENuE SOraYE
P Bax 1212
IR Teheran
Tei- K3 10 35.38

Cable MULTIEOHE Tehran
Jeien FBI1 MCITH

ISRAEL

Electronics & Engineering
Tiv. ol Motoro'a tseael Lid

17 hminadav Streel

Tel-Ryiv

Tel: 36941 |3 linas®

Canie BASTEL Teltun

Teles 31567

IAPAN

Yekogawd -Hewlet! Packard Ltd
fnash Buitding

1 50-1 Yopeg:

“hibuya au, Tokyo

Tel 033702281792

Teles 2352 HIFaTHP

Cable YHEMARKET 10K 39 104

Tokngawa - Hewletl Packard 113
e [bardgn
FB Kasuga

&)

YHP O3AKRA
Yokogawa-Hew ell-Packard L1d
Nakamg B
Moo 24 Mamisasdird-che
Hawamuea hu. Kagoya City
Ter- (052 STLSITI

pawa Healell Fackarg 11d

13
2.9 Ahiruhara kit
ARk by
Yokohama 227
Tei J45-432.1%04
Teley 3704 ¥HP T0E

Tomagawa Hewlett Packard Lid.
Chun Bide

Am. £01 1.

? Chome

[EL TR

Mite. 310

Tel 0792257470

KENYA
kenya Kinelics
PO Box 18311
Hairabi, Kenya
Tel 57726

Catle: PROTON

KOREA
amenizan Traging Compary
Kores
PO Ene j10d
Uae %yung Bldg . BIN Flan:
107 §2jong-Ho.
Chongre ®u Seeul
Tel 14 iinesi 7389247
Cablé AMATRAC Seoul

LEBANON
Comstantin B Macndis
E.

Tel Z20B4E
Cable ELECTRONUCLEAR Heoul

MALAYSHA

MECOME Maiapsia (rd

¥ Largng 1364

Seclion 14

Pelating layd. Selanger
Cable MECOME Fuala Lumout

MOZAMBIQUE
&N Goncalves, 113
07 Av O Luis
PO Bur 1OV
tourenco Marques

Teles 6203 fegar Ma
tahle WEGON

NEW ZEALAND

Crurtenar Place
Wellingtom
@ 449

Teee IR

Cane HIWPACE ‘Welinglon
rewiel - Packard M2 LId
Pakurange Professicndl Cestre
FGT Pakuranga Hignway

Aon 41037

Fakaranga

Tei. 369651

can'e AFWPACK, burkland

MIGERIA

“he Blertinnacs inslrument:
hony Lt TEIL

P4 agepe Motor Ao Mushin

F O Bos 6645

Lagos
Table. THETED 1325

The Electromics Inslrumenta
hons Led. (TEILY

16t Flocr Sarea House

PME §502

Inadan

Tel

Cable. THETEIL |badan

PAKISTAN

Mushke & Compans, Lid.
Gesman Chambers
Abduliah Hargon Road
Karachl 1

Tel: 511027, 512927

Cabie COOPERATOR Hargzh

Mushiva & Compary. |4
I8k, Satelite Town
Rawalpingi

Tal 41524

Cantes FEMUS Rawalming,

PHILIPPINES

Electrgmes  Ine

Bih Tlons, Mnalgaraled
Devetupment Corp. Bldg

Ayala Avenie Makali Hirat

C.C PO Box 1028

ira
Tel SS]B! BlTE-T

HY B EB, AT 1845, BSQ';-?l_

B3-BL-1Z. B3-BZ-12
Cable: ELEMEX Mariia

SINGAPORE

wecnamical & Combuslion
Ingineesing Company ¥
Lid

10 12 lalan Kiang

#ed Hill Indusinal tslate
singapare, 3

Tel GATLS] (7 hinesy
Canie: MECOME Singapure

Hewlett.Packars Far Easl
Arag Oflice

Fi B )

Zizaandia Fost Mhee
Sm(-nnre 3

el. 633022

e HEWPALK SINGAPORE

SOUTH AFRICA

Hewlet! Fackard South Ateice
WPly.o L.

Hewletl-Packard House

taphne Streel, Wendywacd

Samdton, Trangwaal 201

Tei Q07841 ee nAest

Healelt Pazkard Soulh atrica
P, LA

Erercastie House

Bree Shest

Lape lown

Tel DEB4II3

Lakle HEWFALE Cane Town

lehee: LO0G CT

Henlell Packsrd South Alnca

Duibar

Qverport, Hat:
Tel &M G102
Tewwr 557054
al HEWPALK

TAIWAN

Hewlelt Fackard Taiwan
39 Chung Shido West Hoad
Sec. )

Oversess IAsurance
Corp. Bldg. 7th Fioor
Taipel

Tel: 38816012, 375121,
Eal. 240-249

Teier: TPHZ4 HEWRACK
Cable HEWPACK Taioel

THAILAND

UNIMESA Co., L!

Tnongkninee Building

56 Suﬂmonlsa Hoad

Banghek

Tei 17955 3§300, 3307,
1540

Catle. UNIMESA Banghoh

UGANDA
Uganda Tele-Eleclne Co. Lo,
F.0. Bor 4449

Kam)
Tel 57279
Cable: COMLD Kampala

YIETNAM

Frainsular Trading Inc

P.0. dox H-3

216 Hign-¥uong

Salgon

Fei: 20805, 91398

Lable: PENTHE. SAIGON 747

ZAMBIA

HoJ Titpury (fambiar Lhg
PO Box 2792

Lusaka

Zambia, Cential Mnca
Tel- 73793

Cable: ARIAYTEE, Lusavs

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN FLEASE
CONTACT:
Hewielt-fazkard
Lo-gedination Oihice dor
Medilersaneas snd Midaie
East Dprrahans

Fiagra Marcon: 7%
100144 Rome Fur Itaiy
Tel 151 59 40 T

Cable HEWPALRIT Kome
Teler: B1514

OTHER AREAS NOT
LISTED, CONTACT:
Hewielh-Packard
Expart Trade Company
1200 Hillyiew doe

Falo Mo Canlarms 4
[EEREIFRET.

Labie HEWPACE Pa'e allg
Teiee 034 R3O0, 0348431
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