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Preface 
Purpose: 

This manual tells you how to run the HP 2250 diagnostic programs. 
These programs test the controller cards and the function cards of 
the HP 2250 measurement and control processor, and either verify 
that the cards are functioning properly or indicate problem areas 
on the cards. 

Assumptions: 

This manual assumes that you are fa~iliar with the basic set-up 
and function of the HP 2250 hardware. If you need further 
information on these topics, refer to the manuals listed below. 

Organization: 

This manual is divided into four sections and three appendices, as 
fo !lows: 

Chapter 1 - Introduction: briefly describes the types of 
diagnostic programs available for the HP 2250. 

Chapter 2 - Self-test: tells how to run the HP 2250 self-test. 

Chapter 3 - Level 1 diagnostics: tells how to set up and run 
the level 1 diagnostic programs. 

Chapter 4 - Level 2 diagnostics: tells how to set up and run 
the level 2 diagnostic programs. 

Appendix A - Self-test error messages. 

Appendix B - Level 1 error messages. 

Appendix C - Level 2 error messages. 

Related Reading: 

You can find additional information on the HP 2250 in these 
manuals: 

1. HP 2250 Measurement and Control Processor Programmer's 
Manual, part number 25580-90001 

2. HP 2250 Measurement and Control Processor 
Introduction Manual, part number 02250-90011 
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3. HP 2250 Measurement and Control Processor Installation and 
Start-Up Manual. part number 02250-90012 

4. HP 2250 Measurement and Control Processor Hardware Reference 
Manual, part number 02250-90001 

5. HP 25581A Automation Library Manual, part number 25581-90001 
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1.1 INTRODUCTION 

Chapter 1 
Introduction 

This manual provides information for verifying the operation of 
the HP 2250 Measurement and Control Processor (or simply HP 2250) 
and its measurement and control function cards. The verification 
tests are divided into three main categories: HP 2250 self-test, 
level 1 diagnostic testing (without using the HP 25590A Diagnostic 
Interface Unit), and level 2 diagnostic testing (using the HP 
25590A Diagnostic Interface Unit). The HP 25590A Diagnostic 
Interface Unit (DIU) is an external test unit used for making 
extensive tests on the function cards. 

The self-test is performed automatically during power-up of the HP 
2250. The self-test consists of firmware routines permanently 
residing in the ROMs of the HP 12070A RRACK memory card and the HP 
12001D processor card. These tests detect a large percentage of 
hardware faults and return a limited amount of error information 
on the HP 12001D processor card LEDs and the HP 2250 status panel. 
The LEDs on the status panel correspond directly to those on the 
processor card (leftmost LED on processor card • top LED on status 
panel). 

The level l and level 2 diagnostics are loaded from magnetic tape 
cartridges which are inserted into a terminal tape drive. These 
diagnostics consist of detailed software routines to not only 
detect more hardware faults but to return more detailed error 
information on the fault. These tests are executed off-line; that 
is, the HP 2250 is not performing measurement and control 
functions while the tests are running. 

The level 1 diagnostics provide a general interface test of the 
measurement and control function cards; the level 2 diagnostics 
provide an in-depth test of the operation of the function cards 
themselves by use of the DIU. The function cards are listed in 
Table 1-1. 
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Table 1-1. Measurement and Control Function Cards 

+--------------------~-~------------~-~--------------------------+ 

UP 
HP 
HP 
HP 
HP 

HP 
HP 
HP 
RP 
HP 
HP 

25501 
25502 
25503 
25504 
25510 

25511 
25512 
25513 
25514 
25515 
25516 

Analog Function Cards I 
I 
I 

16-Channel High Speed Analog Input Card I 
32-Channel High-Level Solid State Multiplexer Card I 
32-Channel Low-Level Solid State Multiplexer Card I 
16-Channel Isolated Relay Multiplexer Card I 
4-Channel Isolated Voltage/Current Analog Output Card I 

Digital Function Cards 

32-Point Digital Input Function Card 
Counter Input Card 

32-Point Digital Output Function Card 
16-Point Relay Output Function Card 
4-Channel Pulse Output Card 
Digital Multifunction Card 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+----~~--~-----~~------~~-~------------------~~~---~----------~--+ 

1.2 REQUIRED SOFIW ARE 
The diagnostic programs, which reside on magnetic tape 
mini-cartridges, are listed in Table 1-2, showing their file 
numbers and program names. Option 20 of the HP 25595A product is 
the diagnostic software formatted for use on ~n HP 264x terminal. 
The kernel, RRACK, and MCI/BIF diagnostics are written in assembly 
language and the rest are written in Diagnostic Design Language 
(DDL). For more information on DDL, refer to the Diagnostic 
Design Language User's Guide, part number 24397-90003. 
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Table 1-2. HP 25595A Diagnostic Programs, Option 20 
+---------------+------+---------------------------------------+ 
I PART NUMBER I FILE I FILE CONTENTS I 
+---------------+------+---------------------------------------+ 
I Tape 1 I I I 
I (25595-13301) I I Controller Cards Diagnostics I 
I I I ---------------------------- I 
I I 1 I Directory File I 

I I 2 I Software Numbering File (A25595) I 
I 24397-16002 I 3 I Kernel Diagnostic I 

I 25595-16001 I 4 I Memory Diagnostic I 

I 25595-16002 I 5 I MCI/BIF Diagnostic I 
I 24397-16009 I 6 I HP-IB Diagnostic I 
+---------------+------+---------------------------------------+ 
I Tape 2 I I I 
I (25595-13302) I I Function Cards Diagnostics I 
I I I -------------------------- I 
I I 1 I Directory File I 

I 24397-16003 I 2 I DDL I 
I 25595-16003 I 3 I All Analog Cards (level 1) I 
I 25595-16007 I 4 I HP 25511 Digital Input (level 1) I 
I 25595-16009 I 5 I HP 25513 Digital Output (level 1) I 
I 25595-16011 I 6 I HP 25514 Relay Output (level 1) I 
I I I I 
+---------------+------+---------------------------------------+ 
I Tape 3 I I I 

I (25595-13303) I I Function Cards Diagnostics I 
I I I -------------------------- I 
I I 1 I Directory File I 
I 24397-16003 I 2 I DDL I 
I 25595-16013 I 3 I HP 25516 Dig. Multifunction (level 1)1 
I 25595-16015 I 4 I HP 25515 Pulse Output (level 1) I 

I 25595-16017 I 5 I HP 25512 Counter Input (level 1) I 

I I I I 

+---------------+------+---------------------------------------+ 
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3. The interface between the terminal and the HP 2250 is provided 
by an ASIC card and its cable. For the ASIC card to operate as 
the virtual control panel (VCP), set its switch UlSl to the 
closed (down) position. Set UlS3 through UlS8 (S8 is the least 
significant bit) to octal 20. See figure 3-1 for the location 
of switch Ul, the select code switch. 

In addition, if you are using an HP-85 and a DIU, set switch 
U21S7 on the ASIC card to the closed (down) position and switch 
U21S8 to the open (up) position to supply the clock signal from 
the ASIC card to the DIU (for level 2 diagnostics). Switch U21 
is located on the side of the ASIC card, directly behind the 
select code switch. 

Next insert the ASIC card into the backplane of the processor 
unit. Place the card in the first vacant slot following the 
controller cards. 

How you connect the ASIC card to the terminal depends on 
whether or not you plan to use a DIU (for running level 2 
diagnostics). If you don't use a DIU, simply connect the 
terminal to the ASIC card using an RS-232 cable that has an 
edge connector on each end. If you do use a DIU, follow the 
set-up instructions in the next chapter. 

4. Set the HP 2250 and the HP 264x-series terminal POWER to ON. 
When power is restored, the HP 2250 scans the controller cards 
in the card cage and records their select codes. These select 
codes will be used when the diagnostics are executed. 

5. Press the BREAK key on the terminal to enter VCP mode. 
enter "%P" to preset the controller cards in the HP 2250. 
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Figure 3-1. Location of Select Code Switches 

3.2 LOADING AND RUNNING THE DIAGNOSTICS 

All HP 2250 diagnostic programs are supplied in absolute binary 
form on a series of mini-cartridge tapes. Table 1-2 shows which 
tapes contain which diagnostics. The first three diagnostics 
(kernel, memory, and MCI/BIF) are written in assembly language; 
the remainder (HP-IB and all function cards) are written in 
Diagnostic Design Language (DDL). The difference in source 
language causes a slight difference in loading procedure, as you 
will see below. We will first describe the loading and execution 
of the controller card diagnostics, and then the loading and 
execution of the level 1 function card diagnostics. 
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3.2.1.3 MCI/BIF Diagnostic 

The MCI/BIF diagnostic is an assembly language routine that tests 
the functioning of the MCI and BIF cards. To run the MCI/BIF 
diagnostic, take the following steps: 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an HP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic by entering "%LCTn", where n is the file 
number of the diagnostic on tape. The terminal will respond 
"LC" to indicate that the load is complete. 

4) Execute the MCI/BIF diagnostic by entering "%E". The 
diagnostic will run and, if there are no errors, it will 
return to VCP mode and display a HALT 77 (octal 102077) in 
the T register. If, at this point, you want the diagnostic 
to loop continuously, enter "T O" to set the T register to 
zero, and then enter "%R". The diagnostic will then loop 
continuously and display the number of successful passes on 
the terminal. You can ignore the TEST 30 warning for a 
disconnected test hood; such a test hood is used only at the 
factory. 

If the diagnostic encounters an error it will display an 
error message on the terminal. It will also display an 
error message in octal numbers on the LEDs of the status 
panel. Meanings of the error messages are given in appendix 
B of this manual. With the exception of the TEST 30 warning 
mentioned above, any errors encountered by the diagnostic 
are fatal; that is, the diagnostic halts after the error and 
can not continue. You can return to VCP mode by pressing 
the BREAK key. 

You can interrupt the diagnostic at any time by pressing the 
BREAK key. This will stop the diagnostic and return you to 
VCP mode. You can restart the diagnostic by entering "%E". 

Note that the MCI/BIF diagnostic can test only one MCI/BIF 
combination at a time, and that the box index for the BIF 
card (as set by the thumbwheel switch on the left side of 
the. card) must be zero. If you want to test more than one 
BIF card, you must set the box index of each card to zero in I 
turn (while disconnecting all other BIF cards) and run the 
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diagnostic to test that MCI/BIF combination. After you 
finish running the MCI/BIF diagnostic, remember to set up 
the BIF cards the way they were when you started. 

3.2.1.4 HP-IB Diagnostic 

The HP-IB diagnostic is a 
functioning of the HP-IB card. 
the following steps: 

DDL 
To 

diagnostic that tests the 
run the HP-IB diagnostic, take 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an UP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic. Note that the diagnostic file on tape 
includes the DDL interpreter program. (DDL reads and 
executes the diagnostic code.) Load the diagnostic by 
entering "%LCTn", where n is the file number of the HP-IB 
diagnostic on the tape. The terminal will respond "LC" to 
indicate that the load is complete. 
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129-144). Error Rl indicates that the value of the interrupt 
status register was not the same as the expected value, and an 
additional line indicates which type of register was being 
tested. 

The value of register 242 should have been zero. 
indicates that it was not zero. 

ERROR R3: INTERRUPT REG NOT CLEARING 

Error R2 

The diagnostic read the interrupt status register (register 
241) twice in succession. The register should have been 
cleared after the first read, leaving a value of zero in the 
register. Error R3 indicates that the value obtained by the 
second read was not zero. 

B.3.5 HP 25512 Counter Card Diagnostic 

Both the internal (level 1) and external (level 2) diagnostic 
tests for the counter card are contained in one diagnostic 
program. The error messages for both level 1 and level 2 are 
given in appendix C of this manual. 

B.3.6 HP 25515 Pulse Output Card Diagnostic 

The level 1 diagnostic program for the pulse card tests the 
internal workings of the card. (It does not test the transmission 
of signals between the card and the field wiring.) has passed the 
diagnostic test. 

The messages given by the level 1 pulse card diagnostic are listed 
here, along with brief explanations of the diagnostic procedure 
that generated each message. The messages are given in the order 
in which they occur in the program. 

Note that when the diagnostic tests the values in the registers, 
it tests only registers in the range of 129 through 256, since 
these are the only registers physically present on the card. The 
Hardware Reference Manual gives full details on the location and 
content of each of the registers on the card. 
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Error messages: 

TIMEOUT ERROR 

The diagnostic issued a command to the card, 
occurred before the command was executed. 
program stops after a timeout error. 

INITIALIZATION ERROR REGISTER: xxxx 

and a timeout 
The diagnostic 

The diagnostic issued a system normalize (SYN!) command to 
reset the registers and then compared the values in the 
registers with the correct power-on values. This error 
indicates that the diagnostic encountered an incorrect value in 
the given register. After an error of this type, the 
diagnostic continues checking the remaining registers. 

RAM WRITE/READ ERROR REGISTER: xxxx 

The diagnostic wrote all zeroes or all ones to each register, 
read back the value in the register, and compared the value 
read to the value written. This error indicates that the value 
read back from the given register was not the same as that 
written to that register. 

STATUS ERROR: PULSES IN PROGRESS, FMODE 

The diagnostic cleared the INTER ENABLE and INTERRUPT 
registers, configured the four channels for frequency 
generation mode at four different rates, and started all four 
channels. It then read the CARD STATUS register to see whether 
it showed that pulses were in progress on all four channels. 
This error indicates that the CARD STATUS register did not show 
pulses in progress on all four channels. 

STATUS ERROR: PULSES NOT IN PROGRESS 

Following the above test, the diagnostic stopped the pulses on 
channel 1 and then checked the CARD STATUS register. The CARD 
STATUS register should have shown pulses in progress on 
channels 2, 3, and 4, but not on channel 1. This message 
indicates that the CARD STATUS register did not show the 
correct information. 
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STATUS ERROR: WAITING FOR STROBE 

The diagnostic left channels 2, 3, and 4 running in frequency 
generation mode, enabled all interrupts, and configured channel 
1 for pulse generation mode. It then turned the internal 
execute strobe signal off, gave the command for pulses to start 
on channel 1, and read the CARD STATUS register. The CARD 
STATUS register should have shown channels 2, 3, and 4 with 
pulses in progress, and channel 1 waiting fror strobe. This 
message indicates that the CARD STATUS register did not show 
the expected status. 

STATUS ERROR: PULSES NOT IN PROGRESS, PMODE 

The diagnostic turned on the internal execute strobe (on the 
previous read command) and read the CARD STATUS register again. 
This should have caused the pulse train on channel 1 to sta~t 
(when the previous read was executed with the strobe on) and 
the CARD STATUS register should have shown pulses in progress 
on all four channels. This message indicates that the CARD 
STATUS register did not show pulses in progress on all four 
channels. 

INTERRUPT ERROR: END OF PULSES NOT DETECTED 
CONTENTS OF INTERRUPT REGISTER: xxxxxx 

The diagnostic kept reading the REM PULSES register for channel 
1 until the pulse train on that channel completed (REM PULSES = 
0). It then read the INTERRUPT register. (All interrupts were 
enabled previously, as mentioned above.) The normal 
termination of the pulse train on channel 1 should have caused 
an interrupt to be recorded in the INTERRUPT register. This 
message indicates that the interrupt was not correctly 
recorded. 
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INTERRUPT ERROR: REGISTER NOT CLEARED 

The diagnostic read the INTERRUPT register again. The previous 
read of the INTERRUPT register should have cleared the 
register. This message indicates that the INTERRUPT register 
was not cleared by the previous read. 

STATUS ERROR: END OF PULSES NOT DETECTED 

The diagnostic next read the CARD STATUS register. This 
register should have indicated that pulses were in progress on 
channels 2, 3, and 4, and that pulses were not in progress on 
channel 1. This message indicates that the CARD STATUS 
register did not contain the expected information. 

STATUS ERROR: ALL CHANNELS STOPPED NOT DETECTED 

The diagnostic stopped all pulses on channels 2, 3, and 4~ and 
read the CARD STATUS register. This register should have 
indicated that there were no pulses in progress on any channel, 
and that there were no channels waiting for strobe. This 
message indicates that the CARD STATUS register did not contain 
the expected information. 
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C.2.1 HP 25512 Counter Card Diagnostic 

A Diagnostic SCM Adapter is required for level 2 
testing of the counter card. This adapter will 
become available during the first quarter of 1983. 
Level 1 testing can be performed without the 
adapter. 

The diagnostic for the counter card performs both internal (level 
1) and external (level 2) testing of the card. These tests make 
use of the internal and external loopback features of the card. 
The diagnostic program causes the microprocessor on the counter 
card to simulate input signals. For internal testing, these input 
signals are routed directly to the counter circuitry; for external 
testing, the simulated input signals are routed out of the card 
through the diagnostic output pins, passed through a diagnostic 
SCM adapter, and routed in through the card inputs. The 
diagnostic compares the counts made by the counter circuitry with 
the signals that were simulated by the microprocessor. 

User interaction: 

When the RUN command is given, a list of the card IDs of all the 
cards in the system is printed. If no ID code is printed for an 
occupied slot, this means that the card did not respond when it 
was asked for its ID. If the slot holding a counter card is 
listed with an incorrect ID (anything but 12) then the card is not 
identifying itself properly. In either case, the card cannot be 
tested until it can do something as simple as identifying itself. 
Reseating the card may correct the problem (power down first, of 
course). Note that if there are other confused cards in the 
system, they may be the cause of whatever counter card problems 
you are seeing. 

When the card ID information is done printing, the diagnostic asks 
some questions about what kind of testing you want to do. The 
first question you are asked is what kind of test you want to run. 
Your choices are: 

1) Fast superficial testing of each channel using internal 
loopback 
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2) More complete testing of most counting modes for each 
channel using the internal loopback feature 

3) External testing using the diagnostic SCM adapter to test 
the SCMs and the edge detection circuitry, which can not be 
tested with the internal loopback circuitry 

The next question asked is what slot and channel should be tested. 
If you are only interested in a particular channel, you specify 
the slot (1-64) and channel (1-4) you want to test. If you are 
checking out the whole system, hitting RETURN will default to 
testing all counter card channels in the system. This diagnostic 
will only test those cards which have identified themselves as 
counter cards. 

The last question is how many passes to make before returning to 
DDL. A pass is one run of the selected test type on the channel 
you specified. If you replied with a RETURN to the previous 
question (all cards in system) then one pass consists of one run 
of the selected test type on all the channels in the system. The 
traditional limit of 32767 passes applies. If you enter -1, the 
diagnostic will loop until you BREAK and restart the diagnostic. 
This is useful for finding problems that are not 100% 
reproducible. 

The defaults for the "slot/channel" 
questions were selected for making one 
cards in the system. 

and "number 
pass through 

of passes" 
all counter 

If an error of some sort is detected, the diagnostic will print 
out a terse message describing the problem. It will then ask what 
you want to do about it. Choices include stopping the diagnostic, 
trying to ignore the error, and moving on to the next channel to 
be tested. 

If you attempt to continue, the diagnostic continues with the hope 
that the problem will go away. It does NOT retry the thing that 
failed. Attempting to continue may get you through the test, but 
remember that the card really did have a problem with that 
channel. 

Suggested test procedure: 

A good starting point is to run a fast test on all counter cards 
in the system. It takes only a couple of seconds per channel. 
Respond 'F' to the test type question and default the others. If 
a counter card is skipped, it is probably because it did not 
correctly identify itself. Was it listed correctly when the 
diagnostic was started? 
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If you are testing the entire system rather than troubleshooting a 
specific problem, the more intensive internal loopback tests 
should come next. This option checks out most of the possible 
counting modes without disturbing the field wiring. It will take 
a while to check all channels if there are many counter cards in 
the system. 

The external loopback test requires you to remove the field wiring 
and connect the diagnostic SCM adapter, so you probably want to 
leave this phase of testing for last. Of course, if you have 
reason to suspect that an SCM is bad, you can go straight to the 
external test. 

The worst-case SCM is very slow, so the external loopback tests 
must wait a long time for the simulated input signals to appear at 
the counter circuitry. For this reason the external loopback test 
checks out only the front end (SCMs and edge detectors). The bulk 
of the counter card functions are NOT tested by external loopback. 
A thorough card test requires running both the internal and 
external tests. 

All of the tests will print a message and wait for instructions if 
they get a serious error. 

Error messages: 

ABORTING FAST TEST ON THIS CHANNEL 
ABORTING INTERNAL LOOPBACK TEST OF THIS CHANNEL 
ABORTING EXTERNAL LOOPBACK TEST OF THIS CHANNEL 

These messages occur when you get an error and tell the the 
diagnostic to proceed to the next channel. It is a reminder 
that the diagnostic did not try to finish testing the channel. 

START COMMAND DID NOT CLEAR THE COUNTER 

The channel was 
(should clear the 
This is the first 
it may also be a 
failure. 

programmed for totalize mode and started 
counter), but the current count is not zero. 
count reading done by the fast test mode, so 
data path error rather than a counter chip 

INTERNAL LOOPBACK PULSE FAILED TO INCREMENT COUNTER 

The internal loopback circuit was pulsed but the counter failed 
to go from zero to one. This is the first attempt to register 
a data pulse, so the problem may be in the path between the 
front end and the counter chip. 
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INITIAL COUNT INCORRECT IN EXTENDED TOTALIZE MODE 

The 32-bit counting mode was configured, but the start command 
did not initialize the counter to the expected state. 

EXTENDED TOTALIZE COUNT INCORRECT 
EXPECTED DATA WORDS nnnnnn nnnnnn 

GOT DATA WORDS nnnnnn nnnnnn 

The diagnostic did not get the expected 32-bit count after 
pulsing the input. 

DID NOT GET A POSITIVE COUNT 

No clock pulses were counted 
counter was allowed to count. 
getting through to the counter 
pulse rate may be selected. 

during the time periods the 
The clock signal may not be 
chip input, or an incorrect 

COUNTER INCORRECT, EXPECTED nnnnnn GOT nnnnnn 

The exact meaning depends on the counting mode, but basically 
the counter did not report the exact value that the diagnostic 
expected. Try continuing the test on this channel and see if 
the reported value tracks the expected ~alue with a constant 
offset. If the difference between the values remains constant, 
the card has probably lost a pulse or counted one twice. If 
the value returned from the counter never changes, then the 
counter has stopped counting entirely. 

/ NO INTERRUPT \ / NONE 
EXPECTED I I GOT I 

\ INTERRUPT nn / \ INTERRUPT 

\ 
I 

nn I 

The interrupt status read from the interrupt registers on the 
counter card did not agree with the diagnostic's expectations. 
The interrupt numbers given are in the MCL convention. The 
exact meaning depends on the mode being tested, but basically 
they are: 

n 
n+l6 
n+24 

Channel n count complete 
Channel n count overflow 
Channel n count underflow 

INTERRUPT nn DID NOT CLEAR AFTER BEING READ 

The interrupt register is supposed to clear when it is read so 
that each interrupt is reported exactly once. 

Possible causes for this error include a count getting lost or 
getting counted twice, since most interrupts are caused by the 
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current count reaching a specific value. If this is the case 
and you continue the diagnostic, the missing or extra interrupt 
may show up eventually (probably causing another error message 
of this type). 

CHANNEL CONFIGURED WRONG, STATUS • nnnnnn 

The card status register indicates that the channel 
configuration failed. The diagnostic does NOT do this on 
purpose. You may want to try to continue and hope it is just a 
stuck bit. 

The bits in the card status register are kept in hardware 
registers rather than firmware memory. They are set and 
cleared by the microprocessor, but are read directly by the 
hardware. Thus they are susceptible to different problems 
than, for example, the interrupt bits, which live in 
microprocessor RAM. 

/ WAS NOT SET IN UNGATED MODE \ 
DATA READY BIT I IS SET WHEN IT SHOULD NOT BE I 

I IS CLEAR WHEN IT SHOULD BE SET I 
\ DID NOT CLEAR WHEN COUNT WAS READ / 

The data ready bit for this channel is not in the correct 
state. In the ungated modes, the bit is supposed to be set 
when the channel is started, since the data is always available 
and valid. In the gated modes, the bit is supposed to get set 
when a count of some sort becomes available, and clear when the 
data has been read once by the user. The count is supposed to 
stay around until the next gate, but the data ready bit is 
cleared because the count has already been read. 

The data ready bits are in the hardware status register. See 
above for comments about the status register. 

DATA READY BIT WAS NOT SET IN A REASONABLE PERIOD 

Some of the time-related counting modes count for a period of 
time and then make the results available. When the data 
becomes available, the data ready bit is set. Possible problem 
causes include the gate counter not getting clock pulses, the 
gate counter being dead, and hardware status register problems 
(see above for comments on the status register). 

/ UNMASKING \ 
READBACK ERROR I I INTERRUPTS 

\ MASKING / 

The interrupt mask registers do not read back the same data 
that was written to them. This is probably a microprocessor or 
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data communication problem, possibly a stuck bit on the card or 
the backplane. This message is somewhat vague, but this is one 
of the first functions done to a channel; you cannot assume 
that much of the card is already working when you get this 
message. In any case, something pretty fundamental to the card 
is broken. 

MULTIPLE INTERRUPTS, INTERRUPT WORDS • nnnnnn nnnnnn 
RETURNING INTERRUPT CODE nn 

The diagnostic test cases should not cause more than one 
interrupt at a time. The code printed is the one that will be 
processed if you continue. The others will be ignored. 

MCI DRIVER TIMEOUT 

The MCI card did not complete a DMA transaction in the usual 
amount of time. This is usually caused by an HP 2250 function 
card not responding when it is addressed. Check that the board 
is really a counter card and is seated correctly. Make sure 
that the card has not lost power. 

WRITE TO MCI R200 TIMED OUT, MCI IS D~AD 

Writes to MCI internal register R.200 are done through DMA 
transactions. This error message results when the DMA does not 
complete within the timeout period. This is probably not an 
HP 2250 function card problem, but rather a problem with the 
MCI card, and is beyond the scope of this diagnostic. Try the 
MCI diagnostic to fix this one. 
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PREFACE 
Purpose: 

This manual tells you how to run the HP 2250 diagnostic programs. 
These programs test the controller cards and the function cards of 
the HP 2250 measurement and control processor, and either verify 
that the cards are functioning properly or indicate problem areas 
on the cards. 

Assumptions: 

This manual assumes that you are familiar with the basic set-up 
and function of the HP 2250 hardware. If you need further 
information on these topics, refer to the manuals listed below. 

Organization: 

This manual is divided into four sections and three appendices, as 
follows: 

Chapter - Introduction: briefly describes the types of 
diagnostic programs available for the HP 2250. 

Chapter 2 - Self-test: tells how to run the HP 2250 self-test. 

Chapter 3 - Level 1 diagnostics: tells how to set up and run 
the level 1 diagnostic programs. 

Chapter 4 - Level 2 diagnostics: tells how to set up and run 
the level 2 diagnostic programs. 

Appendix A - Self-test error messages. 

Appendix B - Level error messages. 

Appendix C - Level 2 error messages. 

Related Reading: 

If you need detailed information on the Monitor software or the 
operation of the HP 25590A Diagnostic Interface Unit (DIU), refer 
to: 

1. HP 25590A Diagnostic Interface Unit Operating and Service 
Manual, part number 25590-90001 
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You can find additional information on the HP 2250 in these 
manuals: 

2. HP 2250 Measurement and Control Processor Programmer's 
Manual, part number 25580-90001 

3. HP 2250 Measurement and Control Processor Programmer's 
Reference Manual, part number 22580-90005 

4. HP 2250 Measurement and Control Processor 
Introduction Manual, part number 02250-90011 

System 

5. HP 2250 Measurement and Control Processor Site Preparation 
Manual, part number 02250-90010 

6. HP 2250 Measurement and Control Processor Installation and 
Start-Up Manual, part number 02250-90012 

7. HP 2250 Measurement and Control Processor Hardware Reference 
Manual, part number 02250-90001 

8. HP 25581A Automation Library Manual, part number 25581-90001 
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1.1 INTRODUCTION 

CHAPTER 1 
INTRODUCTION 

This manual provides information for verifying the operation of 
the HP 2250 Measurement and Control Processor (or simply HP 2250) 
and its measurement and control function cards. The verification 
tests are divided into three main categories: HP 2250 self-test, 
level 1 diagnostic testing (without using the HP 25590A Diagnostic 
Interface Unit), and level 2 diagnostic testing (using the HP 
25590A Diagnostic Interface Unit). The HP 25590A Diagnostic 
Interface Unit (DIU) is an external test unit used for making 
extensive tests on the function cards. For a description and 
detailed information concerning the operation of the DIU, refer to 
the HP 25590A Operating and Service Manual, part number 
25590-90001. 

The self-test is performed automatically during power-up of the HP 
2250. The self-test consists of firmware routines permanently 
residing in the ROMs of the HP 12070A RRACK memory card and the HP 
12001B processor card. These tests detect a large percentage of 
hardware faults and return a limited amount of error information 
on the HP 12001B processor card LEDs and the HP 2250 status panel. 
The LEDs on the status panel correspond directly to those on the 
processor card (leftmost LED on processor card = top LED on status 
panel). 

The level 1 and level 2 diagnostics are loaded from magnetic tape 
cartridges which are inserted into a terminal tape drive. These 
diagnostics consist of detailed software routines to not only 
detect more hardware faults but to return more detailed .error 
information on the fault. These tests are executed off-line; that 
is, the HP 2250 is not performing measurement and control 
functions while the tests are running. 

The level 1 diagnostics provide a general interface test of the 
measurement and control function cards; the level 2 diagnostics 
provide an in-depth test of the operation of the function cards 
themselves by use of the DIU. .The function cards are listed in 
Table 1-1. 
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Table 1-1. Measurement and Control Function Cards 

+----------------------------------------------------------------+ 

HP 
HP 
HP 
HP 
HP 

HP 
HP 
HP 
HP 

25501A 
25502A 
25503A 
25504A 
25510A 

25511A 
25513A 
25514A 
25516A 

Analog Function Cards 

16-Channel High Spead Analog Input Card 
32-Channel High-Level Solid State Multiplexer Card 
32-Channel Low-Level Solid State Multiplexer Card 
16-Channel Isolated Relay Multiplexer Card 
4-Channel Isolated Voltage/Current Analog Output Card 1 

I 
I 
I 
I 
I 
I 
I 
I 

Digital Function Cards 

32-Point Digital Input Function Card 
32-Point Digital Output Function Card 
16-Point Relay Output Function Card 
Digital Multifunction Card 

+----------------------------------------------------------------+ 

1.2 REQUIRED SOFTWARE 

The diagnostic programs which reside on magnetic tape cartridges 
are listed in Table 1-2, showing their file numbers and program 
names. Note that the software is option 20 of the HP 25595A 
product. The kernel, RRACK, and MCI/BIF diagnostics are written 
in assembly language and the rest are written in Diagnostic Design 
Language (DDL). For more information on DDL, refer to the 
Diagnostic Design Language User's Guide, part number 24397-90003. 

A program (Monitor), written in DDL, is an integral part of eacp 
level 2 diagnostic. It permits direct user interaction during 
execution of the diagnostics. By entering command strings from 
the terminal, the user can control the actions of the DIU and the 
function cards. The use and operation of the Monitor program is 
described in the DIU manual (HP 25590A Operating and Service 
Manual, part number 25590-90001 ). 
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Table 1-2. HP 25595A Diagnostic Programs, Option 20 

+---------------+------+---------------------------------------+ I PART NUMBER l FILE I FILE CONTENTS I 
+---------------+------+---------------------------------------+ 

Tape 1 
(25595-13301) Controller Cards Diagnostics 

24397-16002 
25595-16001 
25595-16002 
24397-16003 
24397-16009 

1 
2 
3 
4 
5 

Kernel Diagnostic 
Memory Diagnostic 
MCI/BIF Diagnostic 
DDL 
HP-IB Diagnostic 

+---------------+------+---------------------------------------+ 
Tape 2 

(25595-13302) 

24397-16003 
25595-16003 
25595-16004 
25595-16005 
25595-16006 

1 
2 
3 
4 
5 

Analog Function Cards Diagnostics 

DDL 
All Analog Cards (level 1) 
HP 25501A 16-Bit Input (level 2) 
All Analog Multiplexers (level 2) 
HP 22510A 4-Channel Output (level 2) 

+---------------+------+---------------------------------------+ I Tape 3 
I (25595-13303) 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

24397-16003 
25595-16007 
25595-16008 
25595-16009 
25595-16010 

1 
2 
3 
4 
5 

Digital Function Cards Diagnostics 
(HP 25511A and HP 25513A) 

DDL 
HP 25511A 
HP 25511A 
HP 25513A 
HP 25513A 

Digital 
Digital 
Digital 
Digital 

Input (level 1) 
Input (level 2) 
Output (level -1) 
Output (level 2) 

+---------------+------+---------------------------------------+ 
Tape 4 

(25595-13304) 

24397-16003 
25595-16011 
25595-16012 
25595-16013 
25595-16014 
25595-16015 

1 
2 
3 
4 
5 
6 

Digital Function Cards Diagnostics 
(HP 25514A and HP 25516A) 

DDL 
HP 25514A Relay Output (level 1) 
HP 25514A Relay Output (level 2) 
HP 25516A Multifunction (level 1) 
HP 25516A Multifunction (level 2-A) 
HP 25516A Multifunction (level 2-B) 

+---------------+------+---------------------------------------+ 
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CHAPTER2 
SELF TEST 

To assure reliable hardware operation of the HP 2250, self-test 
routines are executed prior to initialization of the firmware. 
The self-test is performed during power-up on the HP 2250. This 
test verifies functions in the controller cards and backplane 
interface (BIF) cards only; no testing is performed on the 
function cards. 

At the completion of the HP 2250 self-test the second LED 
(counting from the top) on the status panel should be off. If 
this LED remains lit then a self-test error or an HP 2250 
initialization error has occurred. All errors detected during the 
self-test are considered fatal and result in halting the HP 2250. 
Upon occurrence of an error, an eight-bit error code is displayed 
on the status panel LED indicators (see figure 2-1 ). The table in 
appendix A lists and describes the possible self-test error codes. 

RESET 
BUTTON 

STATUS 
PANEL 

Figure 2-1 • HP 2104A, showing Status Panel 
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2.1 PREPARATION FOR SELF-TEST 

You shouldn't have to do anything special to prepare your HP 2250 
for self-test. It was shipped from the factory with a standard 
configuration of the controller cards that is appropriate for 
running the self-test. If you have any questions about switch 
settings, cabling, or the order of controller cards in the card 
cage, refer to the HP 2250 Measurement and Control Proces~or 

Installation and Start-Up Manual, part number 02250-90012. 

You can start the self-test in one easy step: 
button on the status panel. (If your HP 2250 
battery backup card, you can accomplish the same 
off the power and turning it back on again.) 

press the RESET 
does not have a 
thing by turning 

2.2 SELF· TEST 

When the RESET button is pressed, or at power ON in a system that 
doesn't have battery back-up, the HP 2250 will perform the 
self-test. Initially, the self-test executes a hardware 
controlled data path check which gates the address bus to the data 
bus and checks for malfunctioning address and data lines. Upon 
successful completion of the data path check, the top LED on the 
status panel is OFF. If it is ON an error has occurred; refer to 
the table in appendix A. 

Following the data path check, a pretest is performed which tests 
the basic I/O and processing capability. A description of the 
pretest is provided below: 

CPU Test 
Tests basic instruction set, which consists of alter-skip, 
memory reference, and shift-rotate instructions. 

Processor Card Test 
Tests interrupt flag, time 
and global register flag. 

Memory Test 
A non-destructive memory 
If memory backup has been 
prior to execution of the 

base generator, LlA/B instructions, 

test is performed on all RAM memory. 
lost all of the RAM memory is cleared 
memory test. 
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I/O Test 
Each I/O integrated circuit is tested to ensure that data 
transfer, flag, and DMA functions are handled correctly. 

The successful completion of the pretest results in direct 
execution of the remainder of the self-test which resides in the 
HP 2250 firmware. The self-test, therefore, continues testing 
with only pretested functions and resources. Re-execution of the 
self-test can be performed by setting the power to OFF and then to 
ON or by pressing the RESET button on the status panel. 

If an error occurs, the self-test halts and the error code (see 
appendix A) is displayed on the status panel LED indicators. If 
no errors occur, the second (next-to-top) LED will be OFF at the 
end of the test. 

The following describes the self-tests in the order that they 
occur: 

RAM Memory Test 
All 16k words of RAM memory are tested with a destructive 
uniqueness test. This test is skipped if memory backup has not 
been lost. 

Base Register Test 
The base register and stack operations are tested. These tests 
are also skipped if memory backup has not been lost. 

ROM Test 
Each 4k block of ROM firmware code is run through 
computation and checked for proper positioning on 
card. 

a checksum 
the memory 

Self-Test System Configuration 
The processor card enters the 
select codes, fill interrupt 
stacks. 

diagnose mode to determine the 
trap cells, and initialize the 

MCI Card Tests 
Tests are performed on internal timers, internal registers, and 
DMA transfers. 

BIF Tests 
The interrupt status and data registers are tested. 

HP-IB Card Tests 
Tests are performed on the ·PHI integrated circuit registers, 
card control register, and DMA transfers. 
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2.3 HP 2250 FIRMWARE INITIALIZATION 

Upon completion of the HP 2250 self-test, the processor card 
execution proceeds into initialization of the HP 2250 firmware, 
thereby preparing it to perform measurement and control function~. 
After firmware initialization the status panel LEDs are used to 
indicate the on-line status of the HP 2250. See appendix A for a 
list of the LED status codes. 
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CHAPTER3 
LEVEL 1 DIAGNOSTICS 

This chapter tells you how to set up and operate the controller 
card diagnostics and the level 1 function card diagnostics for the 
HP 2250. Explanations of the error messages returned by these 
diagnostics can be found in appendix B of this manual. 

In this chapter we refer to the controller card diagnostics and 
the level 1 function card diagnostics collectively as "level 1 
diagnostics". These diagnostics are all of level 1 in the sense 
that they don't make use of external stimuli and measurements from 
the DIU, as do the level 2 diagnostics. 

The level 1 diagnostic programs test the controller cards and the 
function cards of the HP 2250 "from the inside". That is, they 
cause the processor unit (the HP 2104) to test the functioning of 
the various cards without regard to the field wiring connections. 
In general, the level 1 diagnostics test for proper retention of 
values written to storage registers and correct propagation of 
signals (such as interrupts) within each card. The functions 
tested are all internal to the card. 

The level diagnostics are not capable of testing for correct 
transmission of signals between the cards and the field wiring; 
such testing is carried out by level 2 diagnostics, as described 
in the next chapter of this manual. 

In our discussion here we will 
set-up and then the loading 
software. 

first cover the general hardware 
and execution of the diagnostic 

3.1 SETTING UP THE HARDWARE 

In addition to your HP 2250, you need the following equipment to 
run the diagnostic programs: 

1) Terminal. The terminal must have a cartridge tape unit, as 
the diagnostics are supplied on mini-cartridge tapes. You 
will load the diagnostic programs from this terminal, and 
you will issue commands from the terminal to run the 
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diagnostics. The terminal may be an HP 264x-series terminal 
(as long as it has a cartridge tape unit) or an HP-85 
computer using terminal emulator software. (Note that while 
you can use either of these terminal types, they are not 
directly interchangeable since they use different tape 
formats. Make sure that the tapes that you use are 
formatted for your terminal type.) 

2) ASIC card. Your processor unit must contain an HP 12005A 
Asynchronous Serial Interface Card (ASIC card). You will 
connect the terminal to the processor unit through this 
card. 

If you are using an HP-85 as your terminal, and if you plan 
on using the HP 25590A Diagnostic Interface Unit (DIU) in 
running level 2 diagnostics, you must use an ASIC card with 
a part number of 12005-60007 (date code A-2046 or later). 
This is because the DIU requires an external clock signal 
that this version of the ASIC card provides. The ASIC card 
must be used in this case because the HP-85 can not provide 
such a signal. 

If, on the other hand, you are using an HP 264x-series 
terminal, the DIU can use the clock signal from the 
terminal. In such a case, you can use any HP 12005A ASIC 
card. 

3) Optionally, an HP 25590A Diagnostic Interface Unit (DIU). 
If you intend to use a DIU (which you need for running the 
level 2 diagnostics) you might want to connect it now and 
have it in place for the level 2 tests. 

The processor card and the HP-IB card of the HP 2250 are identical 
to those of the HP 1000 L-series computer. Accordingly, the 
procedures for setting up the hardware and loading the diagnostic 
software are similar to those used with the L-series computer. In 
particular, the diagnostics are controlled through the processor's 
virtual control panel (VCP). 

Set up the cards in the processor unit (the HP 2104) in the 
following way: 

1. Set the HP 2250 POWER to OFF. 

2. Ensure that the HP 2250 controller cards and function cards are 
installed along with their interconnecting cables. Refer to 
the HP 2250 Measurement and Control Processor Installation and 
Start-Up Manual (part number 02250-90012) and the HP 2250 
Measurement and Control Processor Hardware Reference Manual 
(part number 02250-90001) for proper installation of the HP 
2250 and its function cards. 
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3. The interface between the terminal and the HP 2250 is provided 
by an ASIC card and its cable. For the ASIC card to operate as 
the virtual control panel (VCP), set its switch U1S1 to the 
closed (down) position. Set U1S3 through U1S8 (SS is the least 
significant bit) to octal 20. See figure 3-1 for the location 
of switch U1, the select code switch. 

In addition, if you are using an HP-85 and a niu, set switch 
U21S7 on the ASIC card to the closed (down) position and switch 
U21S8 to the open (up) position to supply the clock signal from 
the ASIC card to the DIU (for level 2 diagnostics). Switch U21 
is located on the side of the ASIC card, directly behind the 
select code switch. 

Next insert the ASIC card into the backplane of the processor 
unit. Place the card in the first vacant slot following the 
controller cards. 

How you connect the ASIC card to the terminal depends on 
whether or not you plan to use a DIU (for running level 2 
diagnostics). If you don't use a DIU, simply connect the 
terminal to the ASIC card using an RS-232 cable that has an 
edge connector on each end. If you do use a DIU, follow the 
set-up instructions in the next chapter. 

4. Set the HP 2250 and the HP 264x-series terminal POWER to ON. 
When power is restored, the HP 2250 scans the controller cards 
in the card cage and records their select codes. These select 
codes will be used when the diagnostics are executed. 
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Figure 3-1 • Location of Select Code Switches 

3.2 LOADING AND RUNNING THE DIAGNOSTICS 

All HP 2250 diagnostic programs are supplied in absolute binary 
form on a series of mini-cartridge tapes. Table 1-2 shows which 
tapes contain which diagnostics. The first three diagnostics 
(kernel, memory, and MCI/BIF) are written in assembly language; 
the remainder (HP-IB and all function cards) are written in 
Diagnostic Design Language (DDL). The difference in source 
language causes a slight difference in loading procedure, as you 
will see below. We will first describe the loading and execution 
of the controller card diagnostics, and then the loading and 
execution of the level 1 function card diagnostics. 
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3.2.1 Controller Card Diagnostics 

The kernel diagnostic and the HP-IB diagnostic are the standard 
diagnostics for the HP 1000 L-series computer. We describe the 
loading and execution procedures for these diagnostics in this 
section; these procedures are also described fully in the Kernel 
Diagnostic Operating Manual (part number 24397-90002) and the HP 
12009A HP-IB Interface Diagnostic Operating Manual (part number 
24397-90009). If you use these manuals, follow the instructions 
for diagnostic tests with VCP, using mini-cartridge tapes. Note 
that the load commands in those manuals are for a different tape; 
the file numbers shown are not correct for use with the HP 2250 
diagnostic tapes. Use the load procedure shown in this section. 

Loading and execution instructions for each of the controller card 
diagnostics are given individually below. The instructions assume 
that you are using an HP 264x-series terminal. If you are using 
an HP-85 computer in terminal emulator mode, the documentation for 
the terminal emulator software will tell you how to enter the 
equivalent commands. 

3.2.1.1 Kernel Diagnostic 

The kernel diagnostic is an assembly language routine that tests 
the functioning of the processor card, portions of the RRACK 
memory card, and the I/O capability of the controller cards. To 
run the kernel diagnostic, take the following steps: 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an HP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic by entering "%LCTn", where n is the file 
number of the diagnostic on tape. The terminal will respond 
"LC" to indicate that the load is complete. 

4) Execute the kernel diagnostic by entering "%E". The 
diagnostic will run and, if there are no errors, it will 
return to VCP mode and display a HALT 77 message (octal 
102077) in the T register. 

If the diagnostic encounters an error, it will return to VCP 
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mode and display an error message in the T and A registers. 
It will also display an error message on the LEDs of the 
status panel. Meanings of the error messages are given in 
appendix B of this manual. Any error encountered is fatal; 
that is, the diagnostic halts after the error and can not 
continue. 

You can interrupt the diagnostic by pressing the BREAK key. 
This will stop the diagnostic and return you to VCP mode. 
You can restart the diagnostic by entering "%E". 

3.2.1.2 Memory Diagnostic 

The memory diagnostic is an assembly language 
the functioning of the RRACK memory card. 
diagnostic take the following steps: 

routine that tests 
To run the memory 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an HP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic by entering "%LCTn", where n is the file 
number of the diagnostic on tape. The terminal will respond 
"LC" to indicate that the load is complete. 

4) Execute the memory diagnostic by entering "%E". The 
diagnostic will run and, if there are no errors, it will 
return to VCP mode and display a HALT 77 (octal 102077) in 
the T register. If, at this point, you want the diagnostic 
to loop continuously, enter "T O" to set the T register to 
zero, and then enter "%R". The diagnostic will then loop 
continuously and display the number of successful passes on 
the terminal. 

If the diagnostic encounters an error, it will display an 
error message on the terminal. It will also display an 
error message on the LEDs of the status panel. Meanings of 
the error messages are given in appendix B of this manual. 
Any error encountered . is fatal; that is, the diagnostic 
halts after the error and can not continue. 

You can interrupt the diagnostic by pressing the BREAK key. 
This will stop the diagnostic and return you to VCP mode. 
You can restart the diagnostic by entering "%E". ( 
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3.2.1.3 MCI/BIF Diagnostic 

The MCI/BIF diagnostic is an assembly language routine that tests 
the functioning of the MCI and BIF cards. To run the MCI/BIF 
diagnostic, take the following steps: 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an HP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic by entering "%LCTn", where n is the file 
number of the diagnostic on tape. The terminal will respond 
"LC" to indicate that the load is complete. 

4) Execute the MCI/BIF diagnostic by entering "%E". The 
diagnostic will run and, if there are no errors, it will 
return to VCP mode and display a HALT 77 (octal 102077) in 
the T register. If, at this point, you want the diagnostic 
to loop continuously, enter "T O" to set the T register to 
zero, and then enter "%R". The diagnostic will then loop 
continuously and display the number of successful passes on 
the terminal. You can ignore the TEST 30 warning for a 
disconnected test hood; such a test hood is used only at the 
factory. 

If the diagnostic encounters an error it will display an 
error message on the terminal. It will also display an 
error message in octal numbers on the LEDs of the status 
panel. Meanings of the error messages are given in appendix 
B of this manual. With the exception of the TEST 30 warning 
mentioned above, any errors encountered by the diagnostic 
are fatal; that is, the diagnostic halts after the error and 
can not continue. You can return to VCP mode by pressing 
the BREAK key. 

You can interrupt the diagnostic at any time by pressing the 
BREAK key. This will stop the diagnostic and return you to 
VCP mode. You can restart the diagnostic by entering "%E". 

Note that the MCI/BIF diagnostic can test only one MCI/BIF 
combination at a time, and that the box index for the BIF 
card (as set by the thumbwheel switch on the left side of 
the card) must be zero. If you want to test more than one 
BIF card, you must set the box index of each card to zero in 
turn (while setting all other BIFs to non-zero values) and 
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run the diagnostic to test that MCI/BIF combination. After 
you finish running the MCI/BIF diagnostic, remember to set 
up the BIF cards the way they were when you started. 

3.2.1.4 HP-IB Diagnostic 

The HP-IB diagnostic is a 
functioning of the HP-IB card. 
the following steps: 

DDL diagnostic that tests the 
To run the HP-IB diagnostic, take 

1) Insert the tape containing the diagnostic into the cartridge 
tape unit of the terminal. If you are using an HP 
264x-series terminal, use the LEFT cartridge tape unit; the 
VCP commands given here operate on the left tape unit. 

2) Press the BREAK key to enter VCP mode. The terminal will 
respond by displaying the contents of five CPU registers. 

3) Load the diagnostic. Since this 
DDL, loading is done in two steps: 

diagnostic is written in 

a) Load DDL. (This is the DDL interpreter program; this 
program reads and executes the diagnostic program that 
you will load later.) Load DDL by entering "%LCTn", 
where n is the file number of the DDL program on tape. 
The terminal will respond "LC" to indicate that the load 
is complete. 

If the last diagnostic you ran was a DDL diagnostic, you 
can skip this step. There is no need to reload the DDL 
program if it is already in memory. You can go on and 
load the diagnostic program. 

If this is the first time that you have loaded DDL (that 
is, if the DDL program is not already in memory) you must 
execute the DDL program before you load the diagnostic 
program. Do this by entering %E. The terminal will 
display a ready message along with the DDL prompt (">"). 
Now press the BREAK key to return to VCP mode. 

b) Load the HP-IB diagnostic program by entering "%LCTn", 
where n is the file number of the HP-IB diagnostic on 
tape. The terminal will respond "LC" to indicate that 
the load is complete. 
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4) Execute DDL by entering %E. The terminal will respond with 
the DDL ready message and the DDL prompt (">"). You can now 
choose from two ways of running the HP-IB diagnostic, 
depending on whether you want to run the diagnostic once or 
many times. 

a) To execute the HP-IB diagnostic just once, 
The space between the "RUN" and the "!" 
don't omit it. 

enter "RUN!". 
is important; 

The diagnostic will run once and stop. During execution, 
the diagnostic will display a few messages. The first 
message will be "SELECT CODE xx UNDER TEST", where xx is 
the octal select code of the HP-IB card (probably 30). 
The next messages will be "CARD NOT SYSTEM CONTROLLER" 
and "ON-LINE TEST NOT EXECUTED". These messages appear 
because the HP-IB card in the HP 2250 is not acting as 
the bus controller card. (Remember, the HP-IB diagnostic 
is doing double duty here; it was originally designed to 
test the HP-IB card in an L-series computer system, and 
in such a system discs drives are interfaced through an 
HP-IB card.) Since you shouldn't have a disc drive 
att~6hed to the HP-IB card of your HP 2250, you can 
ignore these messages. 

If the diagnostic encounters no errors, it will display 
on the terminal the messages "PASS COMPLETE" and 
"DIAGNOSTIC COMPLETE", followed by the DDL prompt (">"). 

If the diagnostic encounters any errors, it will display 
an error message on the terminal. Explanations of: the 
error messages are given in appendix B of this manual. 
Any error encountered is fatal; that is, the diagnostic 
halts and returns you to DDL · (indicated by the ">" 
prompt). 

You can interrupt the diagnostic by pressing 
key. This will stop the diagnostic and return 
mode. You can return to DDL by entering %E, 
you receive the ">" prompt you can run 
diagnostic again. 

the BREAK 
you to VCP 

and after 
the HP-IB 

b) You can give yourself the option 
diagnostic more than once by 
diagnostic will then ask you to 
Enter the select code of the HP-IB 

of running the HP-IB 
entering "RUN". The 

"INPUT SELECT CODE". 
card (probably 30). 

Once you have entered .the select code, the diagnostic 
will proceed with its testing. You will receive the 
messages "CARD NOT SYSTEM CONTROLLER" and "ON-LINE TEST 
NOT EXECUTED", as mentioned above. You can ignore them. 
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If the diagnostic encounters no errors, it will issue the 
message "PASS COMPLETE", and will then ask you again to 
"INPUT SELECT CODE". At this point you can make one of 
three responses: 

OR 

OR 

Enter O. This will cause the HP-IB diagnostic to 
terminate and return you to DDL (the ">" prompt). 

Enter the same select code. This will cause the 
diagnostic to execute once more and come back with the 
"INPUT SELECT CODE" message. 

Press the RETURN key. This will cause the diagnostic 
to loop continuously until you interrupt it by 
pressing the BREAK key. The diagnostic will display 
the number of successful passes on the terminal. 

As above, if the diagnostic encounters an error it 
displays it on the terminal and returns to VCP mode. 
Also as above, you can interrupt the diagnostic by 
pressing the BREAK key, which also returns you to VCP 
mode. 

3.2.2 Level 1 Function Card Diagnostics 

The level function card diagnostics comprise a series of 
non-interactive tests of the HP 2250 function cards. (They are 
non-interactive for the most part: some diagnostics report errors 
in a manner that lets you decide whether to continue the test, 
stop the test, go on to the next card, or repeat the test on the 
current card; such choices are necessarily interactive.) 

All analog function cards are tested by one diagnostic program; 
each type of digital function card has its own diagnostic program. 
Each diagnostic automatically tests all function cards of its type 
that are installed in the HP 2250. 

Since all of the level 1 function card diagnostics are written in 
DDL, they all have the same procedure for loading and execution. 
The instructions given below assume that you are us~ng an HP 
264x-series terminal. If you are using an HP-85 computer in 
terminal emulator mode, the .documentation for the terminal 
emulator software will tell you how to enter the equivalent 
commands. 
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1) Insert the tape containing the diagnostic that you want to 
run into the cartridge tape unit of the terminal. (You can 
find which tape contains which diagnostics from table 1-2.) 
If you are using an HP 264x-series terminal, make sure that 
you use the LEFT cartridge tape unit; the VCP commands given 
in this section operate on the left tape unit. 

2) Press the BREAK key to get into VCP mode. The terminal will 
display the octal values of five CPU registers. 

3) Load the diagnostic. Since these diagnostics written in 
DDL, loading is done in two steps: 

a) Load DDL. If the DDL interpreter program is already in 
memory, you can skip this step. If not, load DDL by 
entering "%LCTn", where n is the file number of the DDL 
program on tape. The terminal will respond 
indicate that the load is complete. 

"LC" to 

After DDL is first loaded, it must be executed before a 
diagnostic program can be loaded. Execute DDL by 
entering %E. The terminal will display a ready messagee, 
along with the DDL prompt (">"). Now press the BREAK key 
to return to VCP mode. 

b) Load the diagnostic by entering "%LCTn", where n is the 
file number of the diagnostic on tape. The terminal will 
respond "LC" to indicate that the load is complete. 

4) Execute the diagnostic. In order to execute the diagnostic, 
you must first execute the DDL program. Do this by entering 
"%E". The terminal will respond with the DDL ready message 
and the DDL prompt (">"). 

At this point you can select whether you want the diagnostic 
to run once and stop or loop continuously. If you want it 
to run once and stop, enter "RUN". The diagnostic will run 
once, and when it has finished you will receive the DDL 
prompt again. 

If you want the diagnostic to loop continuously, enter 
"R=1". Then, when you receive the">" prompt, enter RUN. 
The diagnostic will loop continuously and display the number 
of successful passes on the terminal. (The "R=1" is entered 
as a value in DDL, so any DDL-based diagnostics that you 
load subsequently will also loop continuously if the value 
of R is left at 1. You can return to single-pass operation 
either by reloading DDL or .by entering "R=O" in response to 
the ">" DDL prompt.) 

Each diagnostic searches all of the function card slots in 
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the HP 2250 to find the cards of the type(s) that it is 
designed to test. The card type of each function card is 
listed as it is searched. When the diagnostic finds a card 
that it can test, it reports an ID match and notes that it 
is testing that card. If the diagnostic doesn't find any 
cards that it can test, it sends a message to that effect to 
the terminal. (Note that the ID number of the card type, 
set by resistors on the card, matches the last two digits of 
the card's product number. For example, an HP 25511A 
digital input card has an ID number of 11.) 

If the diagnostic encounters an error, it reports the error 
on the terminal. Explanations of the error messages are 
listed in appendix B of this manual. Digital card 
diagnostics continue after reporting an error. The analog 
cards diagnostic stops after each error and asks how you 
want to handle the error (continue, stop, go to the next 
card, or start the current card again); you can continue the 
test simply by pressing the RETURN key. 

Note that diagnostics written in DDL regard patience as a 
virtue. If you answer a question before the diagnostic has 
finished writing the question on the terminal, DDL takes 
your unsolicited interruption as a request to abort the 
diagnostic program. In such a case, the diagnostic will be 
terminated and you will receive the DDL prompt. 

If you want to interrupt the diagnostic, press 
key. This will stop the diagnostic and put you 
mode. From the VCP you can enter "%E" to run DDL 
the ">" prompt again. 

the BREAK 
into VCP 

and get 

5) When you have finished running the diagnostic, press the 
BREAK key to get into VCP mode. If you want to run another 
diagnostic, go to step 6. If you don't want to run any more 
diagnostics, go to step 7. 

6) Load the next diagnostic: 

a) If the new diagnostic is 
follow the instructions 
(above). 

a controller card diagnostic, 
for the specific diagnostic 

b) If the new diagnostic is a function card diagnostic, you 
don't have to re-load DDL. All you have to do is: 

1. Enter %LCTn, 
diagnostic 
diagnostic, 
DDL program 
be ready to 

where n is the file number of the new 
on tape. This will load the new 

overwriting the previous diagnostic. The 
will be unaffected by the load, and will 
run. 
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2. Go to step 4 (execute the diagnostic). 

7) When you have finished running diagnostics and fixing or 
replacing any faulty cards you may have found, do the 
following to return your HP 2250 to normal operation: 

a) Remove the ASIC card and disconnect any cables from the 
terminal and the DIU. 

b) Press the RESET button on the status panel. 
cause the HP 2250 to initialize its memory. 

c) Go for it. 
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CHAPTER4 
LEVEL 2 DIAGNOSTICS 

This chapter tells you how to set up and operate the level 2 
function card diagnostics for the HP 2250. (There are no level 2 
controller card diagnostics.) The error messages returned by 
these diagnostics are explained in appendix B of this manual. 

The level 2 diagnostics are interactive diagnostic programs 
written in Diagnostic Design Language (DDL). All of the level 2 
diagnostics make use of the HP 25590A Diagnostic Interface Unit 
(DIU). These diagnostics test the function cards "from the 
outside". That is, they use the DIU to simulate the devices to 
which the function cards are normally connected. The DIU 
generates signals that are read and measured by the input function 
cards, and reads and measures the signals that are generated by 
the output function cards. This allows thorough testing of the 
input/output and conversion functions (A-to-D and D-to-A) of the 
cards. 

Note that the level 2 diagnostics are functional tests; 
not test the performance (calibration) of the cards. 

they do 

If you are testing analog cards, you may want to calibrate them 
before you run the diagnostics. Out-of-calibration cards will 
sometimes fail the diagnostic tests. 

Since the multiplexer (MUX) cards use an associated analog input 
card to perform analog-to-digital conversions, the causes of 
errors reported by the MUX diagnostic are not always unambiguous: 
a faulty analog input card could cause the MUX diagnostic to fail, 
even though the MUX itself was working properly. You can avoid 
most of this ambiguity by testing the analog input cards in your 
system before you test the MUX cards; that will assure you that 
the analog-to-digital converter (ADC) is functioning correctly. 

(Note that even then the results are not entirely unambiguous. 
The analog input card diagnostic is not exhaustive; it tests the 
ADC and the 16 input channels on the analog input card, but it 
does not test the channel used by the MUX cards. The functioning 
of the multiplexer channel does not go untested, however; it is 
tested by the MUX diagnostic. Thus, it is possible for a fault in 
the multiplexer channel of the analog input card to cause the MUX 
diagnostic to fail, even though the card passed the analog input 
card diagnostic.) 
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Before you run the level 2 diagnostics, make sure that you have on 
hand a map that shows which function cards are in which slots of 
the HP 2250. You also need to know which external strobe units 
and signal conditioning modules (SCMs) are in which positions on 
each of the function cards. 

4.1 SETTING UP THE HARDWARE 

The hardware set-up for the level 2 diagnostics is very similar to 
that for the level 1 diagnostics. (In fact, if you are going to 
run both level 1 and level 2 diagnostics, you can use the level 2 
set-up for both.) You need the following equipment, in addition 
to your HP 2250, to run the level 2 diagnostics: 

1) Terminal with cartridge tape unit. This is either 
264x-series terminal with cartridge tape units or an 
computer with terminal emulator software. 

an HP 
HP-85 

2) ASIC card. This is the HP 12005A Asynchronous Serial 
Interface Card. If you are using an HP-85 computer as the 
terminal, you must use an ASIC card with a part number of 
12005-60007 (date code A-2046 or later). 

3) DIU. This is the HP 25590A Diagnostic Interface Unit. The 
cables you need are supplied with the DIU. 

Set up the hardware in the following way: 

1) Set the HP 2250 POWER to OFF. 

2) Ensure that the HP 2250 controller cards and function cards 
are installed along with their connecting cables. Make sure 
that the field wiring connectors are DISCONNECTED from the 
function cards. 

3) Insert the ASIC card in 
slot. Set switch U1S1 to 
switches U1S3 through U1S8 
HP-85 as the terminal, set 
the closed (down) position 
position. This provides 
signal to the DIU. 
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4) Connect the ASIC card to the CONTROLLER INTERFACE connector 
on the DIU, using cable 12005-60003. (See figure 4.1) 

5) Connect the terminal to the TERMINAL INTERFACE connector on 
the DIU. If you are using an HP 264x-series terminal, use 
cable 02640-60059· If you are using an HP-85 computer as 
your terminal, use the cable and adapter supplied with the 
HP-85. 

6) Connect a 28V power cable, part number 02251-60002, from the 
BIF card to the POWER CONNECT connector on the DIU. (This 
is the same type of connection 
connecting an additional 2251 
unit.) 

you would make if you were 
measurement and control 

7) Connect a ground cable, part number 25590-60011, fron the 
BIF ground to the BIF INTERFACE connector on the DIU. 

8) Set the OPERATE/BYPASS switch on the DIU to OPERATE. 

9) Set the HP 2250, terminal, and DIU POWER switches to ON. 

Note that at this point you should not have connected any cables 
between the DIU and the function cards. The DIU undergoes its own 
self-test when its power is turned on, and this self-test assumes 
that there are no connections to the function cards. If there are 
function cards connected when the DIU power is turned on, the 
self-test will fail and the DIU will not operate. All connections 
to the function cards must be made after the DIU power is turned 
on. 

When the hardware is connected in this manner, the DIU will ignore 
commands from the level 1 diagnostics, but will execute the 
appropriate commands when the level 2 diagnostics are run. 
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Figure 4-1. 

DIU SLOTS 1-5 (LEFT TO RIGHT) 
FOR PERSONALITY MODULES 

DIU Connectors and Switches 

4.2 LOADING AND RUNNING THE DIAGNOSTICS 

The procedure for loading the level 2 diagnostics is the same as 
that for loading the level 1 function card diagnostics. The 
instructions given below assume that you are using an HP 
264x-series terminal. If you are using an HP-85 computer in 
terminal emulator mode, the documentation for the terminal 
emulator software will tell which keys to use to enter the 
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equivalent commands. 

1) Insert the tape containing the diagnostic that you want to 
run into the cartridge tape unit of the terminal. (You can 
find which tape contains which diagnostics from table 1-2. 
Note that the level 2 diagnostic for the digital 
multifunction card comes in two parts, one for input 
functions (the "A" part) and one for output functions (the 
"B" part). Each part is separate and must be loaded and 
executed independently.) If you are using an HP 264x-series 
terminal, make sure that you use the LEFT cartridge tape 
unit; the VCP commands given in this section operate on the 
left tape unit. 

2) Press the BREAK key to get into VCP mode. The terminal will 
display the octal values of five CPU registers. 

3) Load the diagnostic. Since these diagnostics written in 
DDL, loading is done in two steps: 

a) Load DDL. If the DDL interpreter program is already in 
memory, you can skip this step. If not, load DDL by 
entering "%LCTn", where n is the file number of the DDL 
program on tape. The terminal will respond "LC" to 
indicate that the load is complete. 

After DDL is first loaded, it must be executed before a 
diagnostic program can be loaded. Execute DDL by 
entering %E. The terminal will display a ready messagee, 
along with the DDL prompt (">"). Now press the BREAK key 
to return to VCP mode. 

b) Load the diagnostic by enteri?g "%LCTn", where n is the 
file number of the diagnostic on tape. The terminal will 
respond "LC" to indicate that the load is complete. 

4) Execute the diagnostic. In order to execute the diagnostic, 
you must first execute the DDL program. Do this by entering 
"%E". The terminal will respond with the DDL ready message 
and the DDL prompt (">"). 

At this point you can select whether you want the diagnostic 
to run once and stop or loop continuously. If you want it 
to run once and stop, enter "RUN". The diagnostic will run 
once, and when it has finished you will receive the DDL 
prompt again. 
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If, instead, you want the diagnostic to loop continuously, 
enter "R=1 ". Then, when you receive the ">" prompt, enter 
RUN. The diagnostic will loop continuously and display the 
number of successful passes on the terminal. (The "R=1" is 
entered as a value in DDL, so any DDL-based diagnostics that 
you load subsequently will also loop continuously if the 
value of R is left at 1. You can return to single-pass 
operation either by reloading DDL or by entering "R=O" in 
response to the ">" DDL prompt.) 

Each diagnostic searches all of the function card slots in 
the HP 2250 to find the cards of the type(s) that it is 
designed to test. The card type of each function card is 
listed as it is searched. When the diagnostic finds a card 
that it can test, it reports an ID match and notes that it 
is testing that card. If the diagnostic doesn't find any 
cards that it can test, it sends a message to that effect to 
the terminal. (Note that the ID number of the card type, 
set by resistors on the card, matches the last two digits of 
the card's product number. For example, an HP 25511A 
digital input card has an ID number of 11.) 

If you want the diagnostic to loop continuously, enter 
"R=1". Then, when you receive the">" prompt, enter RUN. 
The diagnostic will loop continuously. You can stop the 
diagnostic by pressing the BREAK key. This will put you 
into VCP mode; if you enter %E you will execute DDL and 
receive the ">" prompt. 

Each diagnostic searches all of the function card slots in 
the HP 2250 to find the cards of the type(s) that it is 
designed to test. The card type of each function card is 
listed as it is searched. If the diagnostic doesn't find 
any cards that it can test, it sends a message to that 
effect to the terminal. 

Both the analog and digital diagnostics will prompt you to 
insert certain "personality modules" (small printed circuit 
boards, identified by ten-digit part numbers) into certain 
slots of the DIU, and to connect the personality modules to 
certain connector blocks on the function card using certain 
cables (also identified by part number). 

Insert each personality module so that the connector is on 
the right side of the card. Several DIU slots can contain 
personality modules at the same time, as long as the modules 
do not physically interfere with each other. Note, however, 
that only one cable may be connected between the personality 
modules and the card under test at any one time. After you 
have connected the cable between the personality module and 
the function card, make sure that the transparent cover over 
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the DIU slots is closed. The DIU will not operate if the 
cover is open. 

Each diagnostic will also prompt you to move the cable to 
the next connector block when it has finished testing the 
circuits connected to that block. As part of the prompt, 
the diagnostic will ask "HOOD INSTALLED?". Answer "YES" 
after you have installed the test hood (cable) in its new 
position; the diagnostic will continue testing. (If you 
answer "NO", the diagnostic will abort.) In addition, the 
diagnostics for the digital cards will ask you to specify 
information about the external strobe units and the SCMs 
installed on the cards. 

If the diagnostic encounters an error, it reports the error 
on the terminal. Explanations of the error messages are 
listed in appendix C of this manual. Digital card 
diagnostics continue after reporting an error. The analog 
card diagnostics stop after each error and ask how you want 
to handle the error (continue, stop, go to the next card, or 
start the current card again); you can continue the test 
simply by pressing the RETURN key. 

As was the case with the level 1 function card diagnostics, 
the level 2 diagnostics are insistent about finishing 
whatever they start to say before allowing you to reply. If 
you try to respond to a question from the diagnostic before 
the diagnostic finishes asking it, the diagnostic will be 
terminated and you will receive the DDL prompt. 

If you want to interrupt the diagnostic, press 
key. This will stop the diagnostic and put you 
mode. From the VCP you can enter "%E" to run DDL 
the ">" prompt again. 

the BREAK 
into VCP 

and get 

5) When you have finished running the diagnostic, press the 
BREAK key to get into VCP mode. If you want to run another 
diagnostic, go to step 6. If you don't want to run any more 
diagnostics, go to step 7. 

6) Load the next diagnostic: 

a) If the new diagnostic is a controller card diagnostic, 
follow the instructions for the specific diagnostic. 
(See chapter 3 of this manual). 
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b) If the new diagnostic is a function card diagnostic, you 
don't have to re-load DDL. All you have to do is: 

1. Enter %LCTn, 
diagnostic 
diagnostic, 
DDL program 
be ready to 

where n is the file number of the new 
on tape. This will load the new 

overwriting the previous diagnostic. The 
will be unaffected by the load, and will 
run. 

2. Go to step 4 (execute the diagnostic). 

Note that you can intermix level 
diagnostics in any order. 

and level 2 

7) When you have finished running diagnostics and fixing or 
replacing any faulty cards you may have f~und, do the 
following to return your HP 2250 to normal operation: 

a) Remove the ASIC card and disconnect any cables from the 
terminal and the DIU. 

b) Reconnect the field wiring to the function cards. 

c) Turn the HP 2250 power OFF and then ON. This will cause 
the HP 2250 to initialize its memory. 

You're now ready to return to normal operation. 
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APPENDIX A 
SELF TEST ERROR MESSAGES 

Table A-1. Self-Test Error Codes 

+-----------+----------------------------------------------------+ I LED Error I DESCRIPION (1 = ON, 0 = OFF) 
I Code l 
+-----------+----------------------------------------------------+ 

11111111 

01111111 

01111110 

01111101 

01111100 

Data Path Check 

Pretest 

CPU Test Failure 

Processor Test Failure -- This pattern may 
alternate with the select code of the 
illegally interrupting I/O card. (The select 
code is displayed in inverted logic: lit LED 
is logic O, unlit LED is logic 1.) 

Memory Test Failure 

I/O Test Failure -- This pattern may alternate 
with any of the following patterns: 

00111111 =No chips detected. At least one 
I/O card must be installed. 

00111110 Two or more I/O cards are config­
ured for virtual control panel 
(VCP) interfacing (not allowed). 

00111101 = I/O priority chain broken. Vacant 
slots between plug-in cards not 
allowed. 

00111100 =Two or more I/O cards are set for 
the same select code (not allowed). 

00111011 =An I/O card is set for a select 
code less than 20 (not allowed). 

00111010 =The I/O card set for VCP inter­
facing has the wrong select code. 

+-----------+----------------------------------------------------+ 
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Table A-1. Self-Test Error Codes (continued) 

+-----------+----------------------------------------------------+ I LED Error l DESCRIPTION (1 = ON, 0 = OFF) 
l Code I 
+-----------+----------------------------------------------------+ 

01111100 OOxxxxxx =None of the above. This is the 

01111011 
01111010 
01111001 
011 11 000 

01110011 
01110010 
01110001 
011 1 0000 

01101111 
01101110 
01101101 
01101100 
01101011 
01101010 
01101001 
01101000 

01100111 
01100110 
01100101 

select code of an I/O card that 
failed. (The select code is dis­
played in inverted logic: lit LED 
is logic O, unlit LED is logic 1.) 

Executing Loader 
Loader Error 
Loader Error 
Executing Virtual Control Panel (VCP) 

Self-Test, RAM Tests 

Fill RAM With Post-Inc Base Register Function 
Test RAM With Pre-Dec Base Register Function 
Fill Base Register Offset Table 
Test Base Register Offsets 

Self-Test, ROM Tests 

Position Check, ROM Locations 40000 thru 47777 
Checksum Test, ROM Locations 40000 thru 47777 
Position Check, ROM Locations 50000 thru 57777 
Checksum Test, ROM Locations 50000 thru 57777 
Position Check, ROM Locations 60000 thru 67777 
Checksum Test, ROM Locations 60000 thru 67777 
Position Check, ROM Locations 70000 thru 77777 
Checksum Test, ROM Locations 70000 thru 77777 

Self-Test, Configuration and MCI Tests 

No MCI Card Found 
No HP-IB Card Found 
Trap Cells 

continued 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+----------- ----------------------------------------------------+ 
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Table A-1. Self-Test Error Codes (Continued) 

+-----------+----------------------------------------------------+ I LED Error I 
I Code I 

DESCRIPTION (1 • ON, 0 • OFF) 

+-----------+----------------------------------------------------+ 

01100100 
01100011 
01100010 
01100001 
01100000 

01011111 
01011110 
01011101 
01011100 
01011011 
01011010 
01011001 
01011000 
01010111 
01010110 
01010101 
01010100 
01010011 
01010010 
01 01 0001 
01010000 

01001111 
01001110 
01001101 
01001100 
01001011 

01000000 
OOxxxxxx 

Self-Test, MCI Errors 

Initialize and Last Control Word Interrupt 
MCI Internal Registers 
Time of Day Clock 
Watchdog Timer 
Timeout Interrupt 

Self-Test, BIF Tests 

Box 1 
Box 2 
Box 3 
Box 4 
Box 5 
Box 6 
Box 7 
Box 8 
Box 9 
Box 1 0 
Box 1 1 
Box 1 2 
Box 1 3 
Box 1 4 
Box 1 5 
Box 1 6 

Self-Test, HP-IB Tests 

HP-IB Initialization, Clear 
HP-IB Data Bus 
PHI Initialize, Flush FIFOS 
Output Data Transfer, Interrupts 
Input data Transfer 

Firmware initialization 
Self-Test Passed (xxxxxx = don't care) 

+-----------+----------------------------------------------------+ 
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APPENDIXB 
LEVEL 1 ERROR MESSAGES 

B.1 CONTROLLER CARD DIAGNOSTICS 

B.1.1. Kernel Diagnostic 

Error messages resulting from the kernel diagnostic are displayed 
as octal numbers in the T and A registers of the VCP, and as 
flashing LED patterns on the HP 2250 status panel. Since the 
meanings of the two sets of messages are the same, we show only 
the VCP version here. (See table B-1, below.) If you need to 
know the LED messages, refer to appendix A of the Kernel 
Diagnostic Operating Manual, part number 24397-90002. 

For all errors except the memory protect error (T = 102003), you 
can get more information by entering "%R". You can then return to 
the error display by entering "%R" again. 
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Table B-1. Kernel Diagnostic Error Messages 

+-----------------~-------+------------------------------------+ 
I T Re.gister A Register l Explanation 
I (all numbers are octal) I 
+============+============+====================================+ 

102077 I 124003 I Successful completion I 
+------------+------------+------------------------------------+ 

102003 !(don't care) I Processor card memory protect 
I I hangup 

+------------+------------+----------~-------------------------+ 
I . I 1 02010 1 00000 1 CPU chip 1 

+------------+------------+------------------------------------+ 
102011 110004 I Processor card power fail system 

+------------+------------+------------------------------------+ 
102011 110005 I Processor card parity error system I 

+------------+------------+------------------------------------+ 
102011 110006 I Processor card-time base generator I 

+------------+------------+------------------------------------+ 
102011 110007 I Processor card memory protect 

+------------+------------+---------------------------------~--+ 
102011 110010 I Processor card unimplemented 

I instruction 
+------------+------------+------------------------------------+ 

102012 1200xx I Memory card single bit error in 
xx < 20 I row 0 RAMs 

(xx=octal I 
bit number) I 

+------------+------------+------------------------------------+ 
1 0201 2 1200xx I Memory card parity bit or multi-

17< xx <40 I bit error in row 0 RAMs 
(xx=octal I 
bit number) l 

+------------+------------+------------------------------------+ 
102012 1200xx I Memory card single bit error in I 

37< xx <60 I row 1 RAMs I 
(xx=octal I l 
bit number) I l 

+------------+------------+------------------------------------+ 
102012 1200xx I Memory card parity bit or multi-

57 < xx I bit error in row 1 RAMs 
(xx=octal I 
bit number) I 

+------------+------------+------------------------------------+ 
102013 l 1200sc I Interface card in select code "sc" l 

+------------+------------+------------------------------------+ 
102014 1400sc l Illegal interrupt from select 

I code "sc" 
+------------+------------+------------------------------------+ 
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B.1.2. Memory Diagnostic 

The memory diagnostic reports test status and errors 
terminal and the status panel LEDs. 

on both the 

As the test proceeds, messages displayed on the terminal tell 
which section of the test is currently executing. In addition, 
the status panel LEDs indicate the same information. (See table 
B-1, below. If the diagnostic encounters an error, the 
appropriate error message is displayed on the screen, and the 
status panel LEDs flash between the memory diagnostic number 
(01111101) and the error number (see table -B-2, below). The 
diagnostic stops after encountering an error. 

Table B-2. Memory Diagnostic Messages 

TEST SECTION IDENTIFIERS 

Binary Octal Comments 
+==========+=====+===============================================+ 

00001000 l 010 l Refresh test 

+----------+-----+-----------------------------------------------+ 
00010000 : 020 Base register uniqueness test 

+----------+-----+-----------------------------------------------+ 
00011000 l 030 l Predecrement and postincrement test I 

+----------+-----+-----------------------------------------------+ 
00100000 l 040 l Base registers offset test 

+----------+-----+-----------------------------------------------+ 
00101000 l 050 l Overflow interrupt test 

+==========+=====+===============================================+ 
l Status panel LEDs: O=off, 1=on l 
+================================================================+ 
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Table B-2. Memory Diagnostic Messages (Continued) 

ERROR MESSAGES 

Binary Octal Comments 
+==========+=====+===============================================+ 
I 00000001 I 001 I Refresh failed 

+----------+-----+-----------------------------------------------+ 
I 00000010 I 002 I A different base register was modified 

+~---------+-----+-----------------------------------------------+ l 00000011 I 003 I Contents of base register were modified 

+----------+-----+-----------------------------------------------+ 
l 00000100 l 004 I Predecrement error: wrong address read 
+----------+-----+-----------------------------------------------+ I 00000101 I 005 I Base register incorrectly predecremented 

+----------+-----+-----------------------------------------------+ l 00000110 l 006 I Postincrement error: wrong address read l 
+----------+-----+-----------------------------------------------+ 
I 00000111 I 007 l Base register incorrectly postincremented 
+----------+~----+-----------------------------------------------+ 
I 00001000 I 010 ! Offset failed 
+----------+-----+-----------------------------------------------+ 
l 00001001 I 011 l Overflow interrupt failed using predecrement 
+----------+-----+-----------------------------------------------+ 
I 00001010 I 012 I Overflow interrupt failed using postincrement I 
+==========+=====+===============================================+ 

Status panel LEDs: O=off, 1=on I 
+================================================================+ 

B.1.3. MCI/BIF Diagnostic 

The MCI/BIF 
count on the 
error number 
In addition, 
LEDs. Table 

diagnostic loops continuously and displays the pass 
terminal. If it encounters an error, it displays the 
and a brief description of the error on the terminal. 
it flashes the octal error number on the status panel 
B-2 lists the MCI/BIF errors. 

You can ignore the TEST 30 warning; 
the factory. 

the test hood is used only at 

B-4 



Table B-3. MCI/BIF Diagnostic Error Messages 

LED Terminal Comment 

+-----+------------------+-------------------------------------+ 
000 
001 
002 
003 
004 
005 
006 
007 
010 

ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 

TEST 0 
TEST 1 
TEST 2 
TEST 3 
TEST 4 
TEST 5 
TEST 6 
TEST 7 
TEST 10 

DMA timeout error 
First address readback 
Second address readback 
Third address readback 
Fourth address readback 
Odd bits data register 
Even bits data register 
Block bit readback 
Channel pace bit readback 

+-----+------------------+-------------------------------------+ 
Time-of-day clock readback errors 

+-----+------------------+-------------------------------------+ 
011 ERROR TEST 11 Least sig. byte, least sig. counter 
012 ERROR TEST 12 Moat aig. byte, least sig. counter 
013 ERROR TEST 13 Least sig. byte, middle counter 
014 ERROR TEST 14 Moat sig. byte, middle counter 
015 ERROR TEST 15 Least sig. byte, most sig. counter 
016 ERROR TEST 16 Most sig. byte, moat sig. counter 

017 
020 

I 021 
022 
023 
024 
025 
026 
027 

030. 

031 
032 
033 
034 
035 

037 

040 
041 

042 

ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 
ERROR 

WARNING 

ERROR 
ERROR 
ERROR 
ERROR 
ERROR 

ERROR 

ERROR 
ERROR 

ERROR 

TEST 17 
TEST 20 
TEST 21 
TEST 22 
TEST 23 
TEST 24 
TEST 25 
TEST 26 
TEST 27 

TEST 30 

BIF mask not 0 
BIF mask slot 1 
BIF mask slot 2 
BIF mask slot 3 
BIF mask slot 4 
BIF mask slot 5 
BIF mask slot 6 
BIF mask slot 7 
BIF mask slot 8 

No backplane interrupt 
(test hood needed) 

TEST 
TEST 
TEST 
TEST 
TEST 

31 1 Backplane interrupt won't clear 
32 No last control word interrupt 
33 No watchdog interrupt 
34 No timeout interrupt 
35 No interrupts 

TEST 37 

TEST 40 
TEST 41 

TEST 42 

Timeout interrupt status 
won't clear 

Time-of-day pulsing error 
Wrong select code for MCI 

(must be 31B) 
No MCI card present 

+-----+------------------+-------------------------------------+ 
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B.1.4 HP-IB Diagnostic 

The HP-IB diagnostic may cause 
displayed on the VCP. Further 
appendix B of the HP 12009A HP-IB 
Manual, part numb~r 24397-90009i 

ERROR - CARD BUS CHECK 

the following messages to be 
information may be found in 
Interface Diagnostic Operating 

Failure in the internal HP-IB interface card bus, or a failure 
in one of the data registers that interfaced with the PHI chip 
and the backplane. 

ERROR - CARD-CARD TEST FAILURE 

Faulure when two HP 12009A HP-IB cards tried to communicate 
with each other. Could be a problem in line drivers and 
receivers. 

ERROR - CARD RESET 

Card reset failed after an OTA @32 or CLCC 0 statement. 

ERROR - CONTROL REGISTER CHECK 

Control register failed to hold data properly. Also displayed 
if the select code entered is not correct. 

ERROR - DMA CHECK 

A direct memory access write/read to the data registers on the 
interface card (not PHI chip) has failed. 

ERROR - HP-IB INTERACTIVE TEST FAILURE 

A failure with the HP-IB drivers, with the PHI chip interaction 
with the actual HP-IB, or with the HP-IB disc interface that is 
being used to loop data back to the PHI chip over HP-IB. This 
test will also indicate if there is a failure in data 
transmission, since several types of data patterns are used. 
It probably indicates a failure in communicating with the last 
disc under test (e.g., the last HP-IB address displayed by the 
diagnostic). 
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ERROR - ON-LINE TEST FAILURE 

Failure when the PHI chip was 
when the PHI chip generated an 
complete while waiting for a 
chip did not change state when 

placed on-line, and was detected 
SRQ, when a DMA transfer did not 
parallel poll, or when the PHI 
an IFC was generated. 

ERROR - PHI CHIP/HP-IE CARD FAILURE 

The card did not interact correctly with the PHI chip. This' 
could be an incorrect DMA completion, an expected interrupt 
that did not occur, or an error in the status register. 
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B.2 ANALOG FUNCTION CARDS DIAGNOSTIC 

One level 1 diagnostic is used to test all of the analog function 
cards. Since this diagnostic tests only functions that are 
internal to the card, and since the internal registers of analog 
cards are very straightforward, the tests are quite simple. 
Exhaustive testing is done by the level 2 diagnostics, using the 
Diagnostic Interface Unit (DIU). 

Error messages: 

WHAT WOULD YOU LIKE TO DO NEXT? 

SKIP SLOT AND GO TO NEXT CARD •• 1 
START TEST ON CARD OVER •••••••• 2 
HALT THE TEST •••••••••••••••••• 3 
CONTINUE PRESENT TEST ••••• (NULL) 

If an error occurs, the diagnostic prints the appropriate error 
message and asks the above question. Specify which action you 
want by entering the corresponding number. If you want to 
continue the test in progress, press the RETURN key. 

ERROR 1 ! ! WRITE/READ 
NOT CORRECTLY COMPLETED AT 
ADDRESS xxx 

The diagnostic performed an anticipatory read of all registers 
on the card. The diagnostic checked for completion of the read 
by making sure that the read request did not time out. The 
value returned by the read request was not checked. 

I.f a read request times out, the above error message is issued. 
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ERROR 2 ! ! MEMORY FLAW. 
WHAT WAS WRITTEN AND WHAT 
WAS READ DO NOT COINCIDE. 
ADDRESS xxx 
DATA WRITTEN WAS xxxxxx 
DATA READ WAS xxxxxx 

For each gain register (registers 193-225) the diagnostic wrote 
a series of bit patterns to the register, and read the patterns 
back. The error message above is issued if the value read back 
from a register is not the same as the value written to that 
register. 
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B.3 ·DIGITAL FUNCTION CARD DIAGNOSTICS 

B.3.1 HP 25511A Digital Input Card Diagnostic 

This diagnostic performs a non-interactive test of functions that 
are internal to the digital input card. External functions 
involving signal conditioning and input from field wiring are 
tested by the level 2 diagnostic, using the diagnostic interface 
unit (DIU). 

The following notes on the operation of the card should help you 
to understand the error messages. 

Notes: 

The digital input card contains 256 register 
45 are used. The assignment of registers 
Programmer's Reference Manual. 

addresses, of which 
is shown in the 

Point input registers 1 through 16 correspond to bits 0 through 15 
of field input register 1, and point input registers 17 through 32 
correspond to bits 0 through 15 of field input register 2. Any 
change in the point registers causes a corresponding change in the 
field registers, and vice versa. 

Input data that appear at the input points are transmitted to the 
input storage registers on receipt of a strobe signal. (As this 
diagnostic makes minimal use of the strobe mechanism, we will not 
discuss strobing here.) In addition, the arrival of input data 
may cause bits to be set in the interrupt registers, depending on 
bit settings in a number of other registers. 

The sense, sense override, and unmask registers act as filters 
that govern whether input data cause bits to be set in the 
interrupt registers. There are two registers of each type, and 
the bits in those registers correspond to the bits of the field 
input registers. (For example, input point 5 corresponds to bit 4 
of field input· register 1. Its interrupt functions are governed 
by bit 4 of sense register 1, bit 4 of sense override register 1, 
and bit 4 of unmask register 1. Its interrupt status is recorded 
by bit 4 of interrupt status register 1.) 

Bit settings in the sense and sense override registers determine 
when an event is detected; an event may be defined as a O-to-1 
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transition of an input datum, a 1-to-O transition of that datum, 
or either transition. A detected event will propagate through to 
the interrupt status register only if the unmask bit for that 
input point is set. An example should help to make the process 
clear. 

Let's say that you wanted to monitor the O-to-1 transitions 
(but not the 1-to-0 transit~ons) of input point 14. (This 
would be the same as monitoring bit 13 of field input register 
1.) You would set the corresponding bit (bit 13) of sense 
register 1; this would cause a O-to-1 transition of point 14 to 
be detected a~ an event. You would also cle~r bit 13 of sense 
override register 1; this would limit event detection on point 
14 to the mode specified in the sense register. In addition, 
you would set bit 13 of unmask register 1; with this setting, 
any event (O-to-1 transition) detected at input point 14 would 
cause bit 13 of the interrupt status register to be set. 

Note that when this diagnostic tests the interrupt function it 
generates signals that are detected as events regardless of the 
settings of the sense and sense override registers. Therefore, 
you will not see references to those registers in the description 
of the interrupt test. 

Error messages: 

EXPECTED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

RETURNED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

If an error has occurred (other than the timeout error), these 
messages are printed out along with the error message. 

TIMEOUT ERROR 

The diagnostic issued a command to the card 
occurred before the command was executed. 
program stops after a timeout error. 

ERROR 1: ID CODE 

and a timeout 
The d iagno.st ic 

The diagnostic read the card ID register and found a card type 
other than 11 (digital input card). 
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ERROR 2: FIELD INPUTS 

ERROR 3: FIELD 2 INPUTS 

The diagnostic issued a system normalize command (SYN) to reset 
the card to its power-on state. Among other things, this 
should have cleared the input fields (set the bits to zero). 
The diagnostic then read th~ values of the input fields and 
compared them to zero. Error 2 indicates that the field 1 
input storage register was not zero. Error 3 indicates that 
the field 2 input storage register was not zero. 

ERROR 4: CARD STATUS REGISTER 

ERROR 5: CARD STATUS REGISTER 

After a system normalize (SYN) was issued, the diagnostic set 
IEX false and read the card status register. Bits 0 and 1 of 
the status register should have been set (ones). Error 4 
indicates that they were not properly set. 

Next, the diagnostic set IEX true and read the card status 
register. This should have cleared (set to zero) the status 
register. Error 5 indicates that the status register was not 
cleared properly. 

Note that errors 4 and 5 have different causes, even though the 
wording of the error messages is the same. 

ERROR 6: CARD CONFIGURATION 
REGISTER 

ERROR 7: CARD CONFIGURATION 
AFTER NORMALIZE 

ERROR 8: CARD CONFIGURATION 
REGISTER 

The diagnostic wrote all ones to the card configuration 
register, and then read the register back. This should have 
shown bits O, 1, 8, and 9 to be set (the other bits of the 
configuration register are not defined). Error 6 indicates 
that the bits were not set properly. 

Next, the 
and read 
have set 
(set to 
that bit 

diagnostic issued a system normalize (SYN) command 
back the card configuration register. This should 
(to ones) bits 8 and 9 of the register and cleared 

zero) the rest of the bits. Error 7 indicates that 
pattern was not set properly. 
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Next, the diagnostic wrote all zeros to the card configuration 
register and read the register back. Error 8 indicates that 
the the bits were not all set to zero. 

Note that errors 6 and 8 have slightly different causes, even 
though their error messages have the same wording. 

ERROR 9: INTERRUPT STATUS 
REGISTER 1 

ERROR 10: INTERRUPT STATUS 
REGISTER 2 

The diagnostic set (to ones) all bits in unmask register 1 and 
unmask register 2, and generated a series of bit patterns. It 
then wrote each pattern to the field input registers, read back 
each pattern from the interrupt status registers, and compared 
the patterns. Since all of the unmask bits were set, all bit 
patterns appearing at the field input registers should have 
been transmitted to the interrupt status registers. Error 9 
indicates that the bit pattern read back from interrupt status 
register 1 was not the same as that written to field input 
register 1. Error 10 indicates that the bit pattern read back 
from interrupt satus register 2 was not the same as that 
written to field input register 2. 

ERROR 1 1 : SENSE REGISTER 

ERROR 1 2: SENSE REGISTER 2 

ERROR 1 3: SENSE OVERRIDE 
REGISTER 1 

ERROR 1 4: SENSE OVERRIDE 
REGISTER 2 

The diagnostic generated a series of bit patterns and wrote 
those patterns to sense register 1, sense register 2, sense 
override register 1, and sense override register 2. It then 
read back those patterns and compared them with the original 
patterns. 

Error 11 indicates that the bit pattern read back from sense 
register 1 was not the same as the pattern written to that 
register. Error 12 indicates the same thing for sense register 
2. Error 13 indicates that the bit pattern read back from 
sense override register 1 was not the same as the pattern 
written to that register, and error 14 indicates the same thing 
for sense override register 2. 
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ERROR 15: UNMASK REGISTER 

ERROR 16: UNMASK REGISTER 2 

The diagnostic generated a series of bit patterns and wrote 
them to unmask register 1 and unmask register 2. It then read 
those patterns back and compared them with the original 
patterns. Error 15 indicates that the pattern read back from 
unmask register 1 was not the same as the pattern written to 
that register. Error 16 indicates the same thing for unmask 
register 2. 

ERROR 17: INTERRUPT STATUS 
NOT EQUAL TO UNMASK 
UNMASK REG 1 (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 
INTERRUPT STATUS REGISTER 1 

ERROR 18: INTERRUPT STATUS 
NOT EQUAL TO UNMASK 
UNMASK REG 2 (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 
INTERRUPT STATUS REGISTER 2 

The diagnostic generated a series of bit patterns. For each of 
these patterns the diagnostic: 

1) wrote the pattern to the unmask registers, 

2) wrote a pattern of all ones to the field input registers, 

3) read the interrupt status registers, and 

4) compared the interrupt status registers with the original 
pattern. 

The bit patterns that propagated through to the interrupt 
registers should have been the same as those written to the 
unmask registers. Error 17 indicates that the bit pattern read 
back from interrupt status register 1 was not equal to the 
pattern written to unmask register 1. Error 18 indicates that 
the bit pattern read back from interrupt status register 2 was 
not equal to the pattern written to unmask register 2. 
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B.3.2 HP 25513A Digital Output Card Diagnostic 

This diagnostic performs a non-interactive test of functions that 
are internal to the digital output card. Functions that are 
external to the card, involving signal conditioning and output to 
field wiring, are tested by the level 2 diagnostic, using the 
diagnostic interface unit (DIU). 

The following notes on the operation of the card should help you 
to understand the error messages. 

Notes: 

The digital output card contains 256 register addresses, of which 
37 are used. The assignment of registers is shown in the 
Programmer's Reference Manual. 

Point output registers 1 through 16 correspond to bits 0 through 
15 of field output register 1, and point output registers 17 
through 32 correspond to bits 0 through 15 of field output 
register 2. Any change in the point registers causes a 
corresponding change in the field registers, and vice versa. 

Each of the output registers has two ranks of storage, rank 1 and 
rank 2. Rank 1 is internal to the card; rank 2 is connected to 
the output points of the card, and from there to the field wiring. 
When data are programmed for output, they are written to rank 1 
registers; they are moved to rank 2 registers on receipt of a 
strobe signal. The strobe signal may be either internal (from the 
card) or external (from the field wiring). Bit settings in the 
card configuration register determine whether internal or external 
strobing is used. This diagnostic uses only internal strobing, so 
we will not discuss external strobing here. 

Internal strobing is governed by two control signals, IEX 
(immediate execute) and XCUT (execute). If IEX is true and data 
are programmed for output, the internal strobe occurs immediately 
after the output data are written to the rank 1 registers. This 
causes an immediate transfer of data from rank 1 registers to rank 
2 registers. If IEX is false during output, the output data are 
written to the rank 1 registers but no internal strobe signal is 
issued. Data transfer from rank 1 registers to rank 2 registers 
is delayed until an internal strobe occurs. This internal strobe 
may be caused by a pulse of the XCUT line, or it may result from a 
command issued with IEX turned on. (The strobe signal that 
accompanies execution of the later command also causes transfer of 
data set up by the earlier command.) 
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A write command writes output data to rank 1 registers; a read 
command reads output data from rank 2 registers. 

Note that several of the tests performed by this diagnostic b~ild 
on the results of tests made earlier in the diagnostic. If an 
earlier test fails, it may produce incorrect buffers that will 
cause subsequent tests to fail, even though they might have 
succeeded if the correct buffers had been available. 

Error messages: 

EXPECTED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

RETURNED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

If an error has occurred (other than the timeout error), these 
messages are printed out along with the error message. 

ERROR 1 : TIMEOUT ERROR 

The diagnostic issued a command to the card 
occurred before the command was executed. 
program stops after a timeout error. 

ERROR 2: INCORRECT ID CODE 

and a timeout 
The diagnostic 

The diagnostic read the card ID register and found a card type 
other than 13 (digital output card). 

ERROR 3: FIELD 1 CHANGING 
WITHOUT STROBE 

ERROR 4: FIELD 2 CHANGING 
WITHOUT STROBE 

ERROR 5: STATUS NOT SETTING 
ON DELAYED STROBE 

After clearing all registers (setting all bits to zero) the 
diagnostic set !EX false, wrote a bit pattern to the two field 
output registers (to rank 1), and then read the field output 
registers (from rank 2). Since the diagnostic did not pulse 
the XCUT line, the states of the rank 2 registers should not 
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have changed; all bits should still have been zero. Error 3 
indicates that rank 2 of the field 1 register changed from zero 
without receiving the XCUT pulse. Error 4 indicates the same 
thing for field 2. 

When output data are in the rank 1 registers of the output 
fields awaiting the XCUT pulse, bits 0 and 1 of the card status 
register should be set (ones). Error 5 indicates that the 
diagnostic found that those bits were not set properly. 

ERROR 6: XCUT NOT STROBING FLD 

ERROR 7: XCUT NOT STROBING FLD 2 

ERROR 8: XCUT NOT CLEARING 
CARD STATUS 

The diagnostic set IEX false and 
of both field output registers. 
XCUT line to move the data from 
data back from rank 2. Errors 
transfer of data from rank 1 to 

wrote a bit pattern to rank 1 
The diagnostic then pulsed the 
rank 1 to rank 2 and read the 

6 and 7 indicate that the 
rank 2 did not occur properly. 

As soon as the strobe signal (XCUT) caused transfer 
from rank 1 to rank 2, the card was no longer waiting 
strobe signal. Bits 0 and 1 of the card status register 
have been cleared (set to zero) to indicate this state. 
8 indicates that those bits were not cleared. 

of data 
for a 

should 
Error 

ERROR 9: CONFG REGISTER 
NOT SETTING 

The diagnostic wrote a bit 
register and read it back. 
patterns were not the same. 

pattern to the card configuration 
Error 9 indicates that the two bit 
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ERROR 10: CONFIGURATION REG 
NOT CLEARING 

ERROR 11: FIELD 1 NOT CLEARING 
AFTER NORMALIZE 

ERROR 12: FIELD 2 NOT CLEARING 
AFTER NORMALIZE 

ERROR 13: STATUS NOT CLEARING 
AFTER NORMALIZE 

The diagnostic wrote data to the card configuration register, 
the card status register, and both field output registers. 
Then it issued a system normalize command (which should have 
cleared all registers) and read the contents of those 
registers. These errors indicate that those registers were not 
cleared properly. 

ERROR 14: FLD 1 READ WITH IEX 
NOT STROBING DATA 

ERROR 15: FLD 2 READ WITH IEX 
NOT STROBING DATA 

ERROR 16: READ WITH IEX 
NOT CLEARING STATUS 

The diagnostic set IEX false and wrote a bit pattern to both 
field output registers (rank 1) and then read those register 
back (from rank 2) with IEX true. The read command should have 
caused the data in the rank 1 registers to be transferred to 
the rank 2 registers. Errors 14 and 15 indicate that the 
transfer was not successful. 

The write with IEX false should have set bits 0 and in the 
card status register to indicate that the field output 
registers were waiting for a strobe signal; the read with IEX 
true should have cleared those status bits. Error 16 indicates 
that those bits were not cleared properly. 

ERROR 17: FIELD 1 DATA INCORRECT 

ERROR 18: FIELD 2 DATA INCORRECT 

The diagnostic wrote a series of buffers to the field output 
registers and read them back. Errors 17 and 18 indicate that 
the buffers that were read back were not the same as those that 
were written out. 
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ERROR 19: OUTPUT POINT xx 

The diagnostic wrote a series of bit patterns to the point 
output registers, such that all odd-numbered points were the 
same and all even-numbered points were the same. It then read 
back both of those sets, point by point, to make sure that the 
values stored in those points were correct. Error 19 indicates 
that a point was not correct when it was read back. 

ERROR 20: FLD 1 NOT EQUAL 
TO POINTS 1-16 

ERROR 21: FLD 2 NOT EQUAL 
. TO POINTS 17-32 

The diagnostic wrote bit patterns to the point output registers 
and read back the field output registers. Error 20 indicates 
that the bits of field output register 1 did not match points 1 
through 16. Error 21 indicates that the bits of field output 
register 2 did not match points 17 through 32. 
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B.3.3 HP 25514A Relay Output Card Diagnostic 

This diagnostic performs a non-interactive test of functions that 
are internal to the relay output card. Functions that are 
external to the card, involving signal conditioning and output to 
field wiring, are tested by the level 2 diagnostic, using the 
diagnostic interface unit (DIU). 

The following notes on the operation of the card should help you 
to understand the error messages. As this diagnostic is very 
similar to the diagnostic for the digital output card, the notes 
and error message explanations are also very similar. 

Notes: 

The relay output card contains 256 register addresses, of which 20 
are used. The assignment of registers is shown in the 
Programmer's Reference Manual. 

Point output registers 1 through 16 correspond to bits 0 through 
15 of the field output register. Any change in the point 
registers causes a corresponding change in the field register, and 
vice versa. 

The output register has two ranks ot storage, rank 1 and rank 2. 
Rank 1 is internal to the card; rank 2 is connected to the output 
points of the card, and from there to the field wiring. When data 
are programmed for output, they are written to rank 1 registers; 
they are moved to rank 2 registers on receipt of a strobe signal. 
The strobe signal may be either internal (from the card) or 
external (from the field wiring). Bit settings in the card 
configuration register determine whether internal or external 
strobing is used. This diagnostic uses only internal strobing, so 
we will not discuss external strobing here. 

Internal strobing is governed by two control signals, !EX 
(immediate execute) and XCUT (execute). If !EX is turned on and 
data are programmed for output, the internal strobe occurs 
immediately after the output data are written to the rank 1 
registers. This causes an immediate transfer of data from rank 1 
registers to rank 2 registers. If !EX is turned off during 
output, the output data are written to the rank 1 registers but no 
internal strobe signal is issued. Transfer of data from the rank 
1 registers to the rank 2 registers is delayed until an internal 
strobe occurs. This internal strobe may be caused by a pulse of 
the XCUT line, or it may result from a command issued with !EX 
turned on. (The strobe signal that accompanies execution of the 
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later command also causes transfer of data set up by the earlier 
command.) 

A write command writes output data to rank 1 registers; a read 
command reads output data from rank 2 registers. 

Note that several of the tests performed by thi~ diagnostic build 
on the results of tests made earlier in the diagnostic. If an 
earlier test fails, it may produce incorrect buffers that will 
cause subsequent tests to fail, even though they might have 
succeeded if the correct buffers had been available. 

Error messages: 

EXPECTED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

RETURNED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

If an error has occurred (other than the timeout error), these 
messages are printed out along with the error message. 

ERROR 1: TIMEOUT ERROR 

The diagnostic issued a command to the card and a timeout 
occurred before the command was executed. The diagnostic 
program stops after a timeout error. 

ERROR 2: INCORRECT ID CODE 

The diagnostic read the card ID register and found a card type 
other than 14 (relay output card). 

ERROR 3: FIELD CHANGING 
WITHOUT STROBE 

ERROR 4: STATUS NOT SETTING 
ON DELAYED STROBE 

After clearing all registers (setting all bits to zero) the 
diagnostic set IEX false, wrote a bit pattern to the field 
output register (to rank 1), and then read the field output 
register (from rank 2). Since the diagnostic did not pulse the 
XCUT line, the state of the rank 2 register should not have 
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changed; all bits should still have been 
indicates that rank 2 of the field register 
without receiving the XCUT pulse. 

zero. Error 3 
changed from zero 

When an output 
field awaiting 
register should 
diagnostic found 

datum is in the rank 1 register of the output 
the XCUT pulse, bit 0 of the card status 
be set (one). Error 4 indicates that the 
that that bit was not set properly. 

ERROR 5: XCUT NOT STROBING 
FIELD OUTPUT 

ERROR 6: XCUT NOT CLEARING 
CARD STATUS 

The diagnostic set IEX false and wrote a bit pattern to rank 1 
of the field output register. The diagnostic then pulsed the 
XCUT line to move the datum from rank 1 to rank 2 and read the 
datum back from rank 2. Error 5 indicates that the transfer of 
the datum from rank 1 to rank 2 did not occur properly. 

As soon as the strobe signal (XCUT) caused transfer of the 
datum from rank 1 to rank 2, the card was no longer waiting for 
a strobe signal. Bit 0 of the card status register should have 
been cleared (set to zero) to indicate this state. Error 6 
indicates that that bit was not cleared. 

ERROR 7: CONFG REGISTER 
NOT SETTING 

The diagnostic wrote a bit 
register and read it back. 
patterns were not the same. 

pattern to the card configuration 
Error 9 indicates that the two bit 
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ERROR 8: CONFG REGISTER NOT 
CLEARING AFTER NORMALIZE 

ERROR 9: FIELD NOT CLEARING 
AFTER NORMALIZE 

ERROR 10: STATUS NOT 
CLEARING AFTER NORMALIZE 

The diagnostic wrote data to the card configuration register, 
the card status register, and the field output register. Then 
it issued a s~stem normalize command (which should have cleared 
all registers) and read the contents of those registers. These 
errors indicate that those registers were not cleared properly. 

ERROR 11: FLD READ WITH 
IEX NOT STROBING DATA 

ERROR 12: READ WITH IEX NOT 
NOT CLEARING STATUS 

The diagnostic set IEX false 
field output register (rank 1) 
(from rank 2) with IEX true. 
caused the datum in the rank 
the rank 2 register. Error 11 
not successful. 

and wrote a bit pattern to the 
and then read that register back 

The read command should have 
1 register to be transferred to 
indicates that the transfer was 

The write with IEX false should have set bit 0 in the card 
status register to indicate that the field output register was 
waiting for a strobe signal; the read with IEX true should have 
cleared that status bit. Error 12 indicates that that bit was 
not cleared properly. 

ERROR 13: FIELD DATA INCORRECT 

The diagnostic wrote a series of buffers to the field output 
register and read them back. Error 17 indicates that the 
buffers that were read back were not the same as those that 
were written out. 
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ERROR 14: OUTPUT POINT xx 

The diagnostic wrote a series of bit patterns to the point 
output registers, such that all odd-numbered points were the 
same and all even-numbered points were the same. It then read 
back both of those sets, point by point, to make sure that the 
values stored in those points were correct. Error 14 indicates 
that a point was not correct when it was read back. 

ERROR 15: OUTPUT FIELD NOT 
EQUAL TO POINTS 

The diagnostic wrote bit patterns to the point output register 
and read back the field output register. Error 15 indicates 
that the bits of the field output register did not match points 
1 through 16. 
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B.3.4 HP 25516A Multifunction Card Diagnostic 

This diagnostic performs a non-interactive test of functions that 
are internal to the digital input card. External functions 
involving signal conditioning and input and output to and from 
field wiring are tested by the level 2 diagnostic, using the 
diagnostic interface unit (DIU). 

The following notes on the operation of the card should help you 
to understand the error messages. 

Notes: 

The multifunction card contains 256 register addresses, 
74 are used. The assignment of registers is shown 
Programmer's Reference Manual. 

of which 
in the 

Input functions. Point input registers 1 through 16 correspond to 
bits 0 through 15 of the field input register. Any change in the 
point registers causes a corresponding change in the field 
register, and vice versa. 

Input data that appear at the input points are transmitted to the 
input storage registers on receipt of a strobe signal. The strobe 
signal may be either internal (from the card) or external (from 
the field wiring). Bit settings in the card configuration 
register determine whether internal or external strobing is used. 
Since this diagnostic does not use external strobing, we will not 
discuss that mechanism here. 

Internal strobing is governed by two control signals, !EX 
(immediate execute) and XCUT (execute). When !EX is turned on, a 
read command generates an internal strobe signal that causes 
immediate transfer of data from the input points to the input 
storage registers. If !EX is turned off during a read operation, 
no internal strobe signal is generated; transfer of data from the 
input points to the input storage registers does not occur until 
the next strobe signal is issued. This strobe signal may be 
caused by a pulse of the XCUT line, or it may result from a 
following read or write command with !EX on. 

Input signals may also cause bits to be set in the interrupt 
register, depending on bit settings in a number of other 
registers. The sense, sense override, count, preset, rollover, 
and unmask registers act as filters that control whether input 
data cause bits to be set in the interrupt register. 

Bit settings in the sense and sense override registers determine 
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when an event is detected. The bits in these registers correspond 
to the bits in the field input register. For example, the 
settings of bit 3 of the sense register and bit 3 of the sense 
override register determine whether the data arriving at bit 3 of 
the field input register (that's the same as input point 4) are 
interpreted as an event. If a bit in the sense override register 
is clear (zero) and the corresponding bit in the sense register is 
set (one), only O-to-1 transitions of the corresponding input 
point are detected as events. If that sense bit is clear (zero), 
only 1-to-O transitions are detected. If the sense override bit 
is set (one), either transition is detected as an event, 
regardless of the bit setting in the sense register. 

When an event is detected, the value in the corresponding count 
register is increased by one. If the value in the count register 
increases past 255, and if the corresponding bit in the unmask 
~egister is set to one, an interrupt is generated and the 
corresponding bit in the interrupt register is set to one. At the 
same time, the count register rolls over to a value of zero (if 
the corresponding bit in the rollover register is set to zero) or 
to the value contained in the corresponding preset register (if 
the corresponding bit in the rollover register is set to one). 

Since these interrelationships may not be immediately clear, we'll 
provide an example. 

Assume the following register settings: 

Sense register, bit 9: 1 
Sense override register, bit 9: 0 
Count register 10: 254 
Preset register 10: 246 
Rollover register, bit 9: 
Unmask register, bit 9: 1 
Interrupt register, bit 9: 0 

Because of the settings of the sense and sense override 
registers, any O-to-1 transitions of input point 10 will cause 
the count register to be incremented. The first such 
transition will increase the count to 255. The second 
transition will cause the count to exceed 255. Because the 
unmask bit is set, an interrupt is recorded in the interrupt 
register; because the rollover bit is set, the count register 
rolls over to 246 (the value contained in the preset register). 
The process will repeat on every tenth O-to-1 transition of 
input point 10. 
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Note that when this diagnostic tests the interrupt function it 
generates signals that are detected as events regardless of the 
settings of the sense and sense override registers. Therefore, 
you will not see references to those registers in the description 
of the interrupt test. 

Output functions. Point output registers 1 through 16 correspond 
to bits 0 through 15 of field output register 1. Any change in 
the point registers causes a corresponding change in the field 
registers, and vice versa. 

The output register has two ranks of storage, rank 1 and rank 2. 
Rank 1 is internal to the card; rank 2 is connected to the output 
points of the card, and from there to the field wiring. When data 
are programmed for output, they are written to rank 1 registers; 
they are moved to rank 2 registers on receipt of an internal 
strobe signal. 

Internal output strobing is governed by the same two control 
signals, !EX (im~ediate execute) and XCUT (execute), that are used 
for input strobing. If !EX is turned on and data are programmed 
for output, the internal strobe occurs immediately after the 
output data are written to the rank 1 registers. This causes an 
immediate transfer of data from rank 1 registers to rank 2 
registers. If IEX is turned off during output, the output data 
are written to the rank 1 registers but no internal strobe signal 
is issued. Transfer of data from the rank 1 registers to the rank 
2 registers is delayed until an internal strobe occurs. This 
internal strobe may be caused by a pulse of the XCUT line, or it 
may result from a command issued with !EX turned on. (The strobe 
signal that accompanies execution of the later command also causes 
transfer of data set up by the earlier command.) 

A write command writes output data to rank 1 registers; a read 
command reads output data from rank 2 registers. The rank 1 
registers can be read only with a double word read command; in 
such a read, the rank 1 value is returned in the second word. 

Note that several of the tests performed by this diagnostic build 
on the results of tests made earlier in the diagnostic. If an 
earlier test fails, it may produce incorrect buffers that will 
cause subsequent tests to fail, even though they might have 
succeeded if the correct buffers had been available. 
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Error messages: 

EXPECTED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

RETURNED DATA (DEC): dddddd 
(BINARY): bbbbbbbbbbbbbbbb 

If an error has occurred (other than the timeout error), these 
messages are printed out along with the error message. 

TIMEOUT ERROR 

The diagnostic issued a command to the card 
occurred before the command was executed. 
program stops after a timeout error. 

ERROR MO: ROLLOVER/COUNTER 
FUNCTION ON PT. xx 

and a timeout 
The diagnostic 

With all count registers set at 255, the diagnostic wrote a bit 
pattern to tha rollover register and wrote all ones to the 
field input register. It then checked to see that the counts 
had rolled over to zero or to the preset value, according to 
the bit settings in the rollover register. 

Error MO indicates that the specified count register did not 
roll over to the correct value. 

ERROR M1 : OUTPUT FIELD 
RANK 2 SHOULD BE ZERO 
WITHOUT A TRIGGER TO 
STORE RANK1 => RANK2 

ERROR M2: OUTPUT FIELD RANK1 

ERROR M3: OUTPOINT 1 CHANGING 
WITHOUT TRIGGER 

. -ERROR M4: OUT PO INT 1 RANK 1 
NOT SETTING 

The diagnostic cleared the field output register (register 177) 
and wrote an odd number to that register with IEX (immediate 
execute) off. It then performed a double word read of that 
register, with IEX still off. Since turning IEX off suppressed 
the internal strobe signal, the value written to the field 
output register should have been stored in rank 1 of that 
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register, but should not have been transmitted to rank 2 of 
that register. ~The rank 2 value was returned as the first word 
of the double word read, and the rank 1 value was returned as 
the second word. Thus, the first word should have contained 
zero and the second word should have contained the value that 
was written to the field output register. 

Error M1 indicates.that the value of the first word was not 
zero. Error M2 indicates that the second word did not contain 
the value that was written to the field output retgister. 

The diagnostic also performed a double word read on point 
output register 1 (register 65), again with IEX off. Since 
point output register 1 corresponds to the first bit (bit 0) of 
the field output register, and since the number was odd, rank 1 
of point output register 1 should have contained a one and rank 
2 of that register should have contained a zero. As with the 
field output register, the double word read returned the 
contents of rank 2 in word 1 and the contents of rank 1 in word 
2. Thus, the first word should have contained a zero and the 
second word should have contained a one. 

Error M3 indicates that the value of the first word was not 
zero. Error M4 indicates that the value of the second word was 
not one. 

ERROR M5: OUTPUT FIELD RANK2 
NOT STORED BY XCUT 

ERROR M6: OUTPUT FIELD RANK1 
CHANGED ILLEGALLY 

ERROR M7: OUTPOINT1 RANK2 
NOT STORED BY XCUT 

ERROR M8: OUTPOINT1 RANK1 
CHANGED ILLEGALLY 

After the operations described above, the diagnostic issued an 
XCUT pulse (to generate an internal strobe signal) and then 
performed a double word read of the field output register 
(register 177) with IEX off. The strobe signal should have 
caused the contents of rank 1 of the field output register to 
be transmitted to rank 2. Thus, both words read from the field 
output register (that is, rank 1 and rank 2) should contain the 
value that was written to that register. 

Error M5 indicates that the value of the first word read from 
the field output register was not the same as the value that 
was originally written to that register. (That is, the rank 1 
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value was not tr~nsmitted to rank 2.) Error M6 indicates the 
same thing for the second word read from the field output 
register. (That is, the rank 1 value changed.) 

The diagnostic then performed a double word read of point 
output register 1, with IEX off. This should, by the same 
reasoning, have resulted in a value of one for both words read 
from point output register 1. Error M7 indicates that the 
first word read from that register did not have a value of one. 
(That is, the rank 1 value was not transmitted to rank 2.) 
Error MS indicates the same thing for the second word. (That 
is, the rank 1 value changed.) 

ERROR M9: WRITING ZERO 
TO OUTPOINT 1 
NOT DECREMENTING OUTFIELD 
RANK2 CONTENTS 

ERROR M10: WRITING ZERO 
TO OUTPOINT 1 
NOT DECREMENTING OUTFIELD 
RANK1 CONTENTS 

After the operations described above, the diagnostic wrote a 
value of zero to output point 1 (with IEX on). This should 
have changed the value of output point 1 from one to zero, and 
should have decreased the value in the field output register by 
one (since output point 1 is the least significant bit of the 
field output register). The diagnostic then performed a double 
word read of the field output register with IEX off. The 
values read from both rank 2 and rank 1 of the field output 
register should have been one less than the value originally 
written to the field output register. 

Error M9 indicates that the first word (the rank 2 contents) 
did not have the correct value. Error M10 indicates that the 
second word (the rank 1 contents) did not have the correct 
value. 

ERROR M11: STATUS NOT SETTING 

ERROR M12: REG 252 NONZERO 

ERROR M13: STATUS NOT CLEARING 

The diagnostic read the field input register (register 161) 
with IEX off, and then read the card status register (register 
251) and register 252, also with IEX off. Reading the field 
input register with IEX off should have caused bit 0 of the 
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card status register to be set to indicate that the card was 
waiting for a strobe signal. (Reading the card status register 
with IEX off left the contents of that register unchanged; a 
read with IEX on would have issued a strobe signal, which would 
have invalidated the reading obtained from the card status 
register.) 

Error M11 indicates that tha "strobe waiting" bit (bit 0) of 
the card status register was not set by a read with IEX off. 

The value of register 252 should have always been zero. Error 
M12 indicates that it was not zero. 

The diagnostic then issued an XCUT pulse (an internal strobe 
signal) and then read the card status register once more, with 
IEX again off. The XCUT pulse should have completed the 
pending read and cleared the card status register (reset it to 
zero). Error M13 indicates that the card status register was 
not reset to zero. 

ERROR I1: NORMALIZED CARD CONFIG 

ERROR I2: REG 250 NONZERO 

The diagnostic issued a system normalize (SYN) command and then 
checked the contents of registers 249 (card configuration 
register) and 250. The value of register 249 should have been 
256 (bit 8 set); error I1 indicates that it was not. The value 
of register 250 should have been zero; error I2 indicates that 
it was not. 

ERROR I3: OUTPUT RANK 2 
DURING INITIALIZATION 

ERROR I4: OUTPUT RANK 
DURING INITIALIZATION 

The diagnostic wrote zeros to the field output register 
(register 177) and read back that register and register 178. 
Both registers should have contained a value of zero. Error I3 
indicates that the value of register 177 was not zero. Error 
I4 indicates that the value of register 178 was not zero. 
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ERROR I5: INPUTS NONZERO 
CABLES DISCONNECTED? 

The diagnostic read the field input register (register 161). 
The contents of this register should have been zero if the 
field wiring was disconnected before the diagnostic started 
executing. Error I5 indicates that the value read from the 
field input register was not ·zero. 

ERROR I6: INTRPTS NOT CLEARING 
AFTER 2ND READ 

The diagnostic read the interrupt status register (register 
241) twice. Since the interrupt status register is cleared 
after a read, the value returned by the second read should have 
been z~ro. Error I6 indicates that that value was not zero. 

ERROR I7: STATUS NONZERO 
DURING INITIALIZATION 

The diagnostic read the contents of the card status register 
(register 251). Since the card should not have been waiting 
for a strobe signal (as the previous I/O command was a read 
with IEX true), the value of the card status register should 
have been zero. Error I7 indicates that the value of that 
register was not zero. 

ERROR C1: CARD CONFIG REG 
NOT 257 FROM -1 
(WHEN ALL 1 'S LOADED, ONLY 
BITS 0,8 SHOULD= 1) 

The diagnostic wrote all ones to the card configuration 
register. This should have set bits 0 and 8 (the other bits in 
the register are undefined), leaving a value of 257 in the 
register. The diagnostic then read back the register and 
checkid its contents. Error C1 indicates that the value of the 
card configuration register was not 257. 

ERROR C2: CARD CONFIG REG 
NOT LOADING ZEROES 

The diagnostic wrote all zeros to the card configuration 
register (register 249) and read back the contents of the 
register. Error C2 indicates that the value read back from the 
register was not zero. 
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ERROR C3: CARD CONFIG REGISTER 

The diagnostic wrote a value to the card configuration register 
(register 249) and read back the contents of that register. 
Error C3 indicates that the value read back from the register 
was not the same as that written to the register. 

ERROR P1: PRESET REG #xx 

The diagnostic wrote numbers to the preset registers (registers 
145-160) and read them back. Error P1 indicates that the value 
read back from the specified register was not the same as the 
value that was written to that register. 

ERROR D1: ROLLOVER 
REGISTER (REG 193) 

ERROR D2: REG 194 NONZERO 

The diagnostic wrote a value to the rollover register (register 
194), and then read back that register and register 194. 
Register 194 should have had a value of zero. Error D1 
indicates that the value read back from register 193 was not 
the value that was written to it. Error D2 indicates that the 
value of register 194 was not zero. 

ERROR D3: SENSE REGISTER 
(REG 209) 

ERROR D4: REG 210 NONZERO 

The diagnostic wrote a value to the sense register (register 
209), and read back that register and register 210. The 
contents of register 210 should have been zero. Error D3 
indicates that the value read back from register 209 was not 
the value that was written to it. Error D4 .indicates that the 
value of register 210 was not zero. 
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ERROR D5: SENSE OVERRIDE 
REG (REG 211) 

ERROR D6: REG 212 NONZERO 

The diagnostic wrote a value to the sense override register 
(register 2f1), and read back that register and register 212. 
The contents of register 212 should have been zero. Error D5 
indicates that the value read back from register 211 was not 
the same as the value written to that register. Error D6 
indicates that the value of register 212 was not zero. 

ERROR D7: UNMASK REGISTER (REG 225) 

ERROR D8: REG 226 NONZERO 

The diagnostic wrote a value to the unmask register (register 
225); and read back that regist•r and register 225. The 
contents of register 226 should have been zero. Error D7 
indicates thit the value read back from register 225 was not 
the same as the value written to it •. Error DB indicates that 
the value of register 226 was not zero. 

ERROR N1: COUNT REGISTER #xx 

The diagnostic wrote an array of numbers to the count registers 
(registers 124-144), read those registers back, and comparee 
their contents to the original array. Error N1 indicates that 
the value read back from a specified count register was not the 
same as the value that was written to that register. 

ERROR R1: INTERRUPT STATUS REG 
DETECTED DURING THE 
UNMASK REGISTER (REG 225) CHECK 

ROLLOVER REGISTER (REG 193) CHECK 

COUNTER CHECK (REGS 129-144) 

ERROR R2: REG 242 NONZERO 

The diagnostic wrote ones to the field input register (register 
161) and read back the interrupt status register (register 241) 
and register 242. It compared the value of the interrupt 
status register with an expected value; that expected value 
differed according to whether the diagnostic was testing the 
operation of the unmask register (register 225), the rollover 
register (register 193), or the counter registers (registers 
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129-144). Error R1 indicates that the value of the interrupt 
status register was not the same as the expected value, and an 
additional line indicates which type of register was being 
tested. 

The value of register 242 should have been zero. Error R2 
indicates that it was not zero. 

ERROR R3: INTERRUPT REG NOT CLEARING 

The diagnostic read the interrupt status register (register 
241) twice in succession. The register should have been 
cleared after the first read, leaving a vaiue of zero in the 
register. Error R3 indicates that the value obtained by the 
second read was not zero. 
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APPENDIXC 
LEVEL 2 ERROR MESSAGES 

C.1 ANALOG FUNCTION CARD DIAGNOSTICS 

All analog function card diagnostics tell you: 

1) which diagnostic interface unit (DIU) personality module is 
to be used for the test, 

2) which DIU slot is to hold the personality module, and 

3) which cable is to be used to connect the personality module 
to the function card. 

In addition, all analog function card diagnostics give you the 
option of skipping a card and going on to the next card. 

C.1.1 HP 25501A Analog Input Card Diagnostic 

Notes: 

The connection between the diagnostic interface unit (DIU) and the 
analog input card is made with a cable that handles only eight 
channels at a time. The diagnostic will specify the DIU 
personality module to be used, the DIU slot that is to hold it, 
and the cable that is to connect the personality module to the 
card under test. At the start of the diagnostic, the cable should 
be connected to the first block of eight channels on the analog 
input card. The diagnostic will ask you to move the cable to the 
last eight channels after it has tested the operation of the first 
eight channels. 

Different channels of the analog input card are used in tests of 
different functions. The gain ranges of the channels are set 
accordingly. Channel 1 is set to a gain of 1; channel 2 is set to 
a gain of 2; channel 3 is set to a gain of 4; channel 4 is set to 
a gain of 8; channel 5 is set for autoranging; and all other 
channels are set to a gain of 1. 
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In the messages below, a slot number refers to the slot (in a 
measurement and control unit) that holds an analog input card. A 
channel number refers to an input channel on the analog input card 
being .tested. 

Error messages: 

WHAT WOULD YOU LIKE TO DO NEXT? 

SKIP SLOT AND GO TO NEXT CARD •• 1 
START TEST ON CARD OVER •••••••• 2 
HALT THE TEST •••••••••••••••••• 3 
CONTINUE PRESENT TEST ••••• (NULL) 

If an error occurs, the diagnostic prints the appropriate error 
message and asks the above question. Specify which action you 
want to take by entering the corresponding number. If you want 
to continue the test in progress, press the RETURN key. 

ERROR 11 ! ! BIT x MALFUNCTION 
CHANNEL ! ADC IN SLOT xx 
LAST VALUE READ WAS xxxxxx 

(The three least significant bits in an analog-to-digital 
conversion can be affected by system noise. This section of 
the diagnostic tests to see that those bits do work -- that 
they turn on and off -- but does not test the accuracy of bit 
settings in that range.) 

The diagnostic tested each of the three least significant bits 
of the analog-to-digital converter (ADC) to make sure that the 
ADC would read in the proper range. Because of possible noise 
contamination, the diagnostic made several readings until it 
read the programmed value. Error 11 indicates that the 
diagnostic made 200 readings without encountering the 
programmed value. 

Note that "origin one" bit numbers are used in this error 
message; that is, bit 1 is the first bit of the ADC register, 
bit 2 is the second bit of the ADC register, and so on. 
(Usually the first bit is bit O, the second is bit 1, and so 
on.) Note also that the first two bits of the ADC register are 
not used. Thus, bit 3 is the least significant bit. of that 
register. 
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ERROR 12 ! ! BIT VALUE ERROR 
SLOT xx CHANNEL 1 
UPPER LIM xxxxxx LOWER LIM xxxxxx 
WRITTEN VALUE xxxxxx 
READ VALUE xxxxxx 

(The remaining bits 
voltages generated by 
present in the system, 
voltage read by the ADC 

are tested by 
the DIU. Due 
the diagnostic 
falls within an 

direct measurement 
to noise that may 
checks to see that 
acceptable range.) 

of 
be 

the 

The diagnostic asked the DIU to output a voltage to the analog 
input card, and then read the value of that voltage from the 
ADC register of the card. Error 12 indicates that the voltage 
read from the card did not fall within an acceptable range. 

ERROR 13 ! ! GAIN MALFUNCTION 
SLOT xx CHANNEL xx 
UPPER LIM xxxxxx LOWER LIM xxxxxx 
VALUE READ xxxxx~ GAIN READ xxx 

The diagnostic caused the DIU to output a voltage to the 
specified channel of the analog input card, and then read back 
the voltage from the ADC register of the card. Error 13 
indicates that the voltage read from the ADC register did not 
fall within acceptable limits. 

ERROR 14 ! ! AUTO RANGE ERROR 
SLOT xx CHANNEL xx 
UPPER LIM xxxxxx LOWER LIM xxxxxx 
GAIN xxx VALUE READ xxxxxx 
GAIN READ xxxxxx 

The diagnostic caused the DIU to output a series of voltages at 
different gains to the analog input card to check the card's 
ability to change gain ranges automatically. The diagnostic 
then read the values of the voltages from the ADC register of 
the card and checked to see that they were within specified 
limits. Error 14 indicates that the value read back from the 
card did not fall within the acceptable range, or that the gain 
read back from the card was not correct. 
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ERROR 15 ! ! OVERANGE MALFUNCTION 
SLOT xx READ VALUE xxxxxx 
READ GAIN VALUE xxxxxx 

The diagnostic caused the DIU to write overrange voltages, both 
positive and negative, to the analog input card. It then 
checked to see that the overrange bit was being set in the ADC 
register. Error 15 indicates that the overrange bit was not 
set. 

ERROR 16 ! ! CHANNEL xx ERROR 
SLOT xx UPPER LIM xxxxxx 
LOWER LIM xxxxxx 
VALUE READ xxxxxx 

The diagnostic caused the DIU to output a voltage to the 
specified channel of the analog input card, and then read the 
value of that voltage from the ADC register of the card. Error 
16 indicates that the voltage read from the analog input card 
did not fall within an acceptable range. 
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C.1.2 HP 25502A, HP 25503A, and 25504A Multiplexer Cards Diagnostic 

Notes: 

The connec.tion between the diagnostic interface unit (DIU) and the 
multiplexer (MUX) card is made with a cable that handles only 
eight channels at a time. The diagnostic will specify the DIU 
personality module to be used, the DIU slot that is to hold it, 
and the cable that is to connect the personality module to the 
card under test. At the start of the diagnostic, the cable should 
be connected to the first block of eight channels on the MUX card. 
After the diagnostic has finished testing a block of eight 
channels, it will ask you to move the cable to the next block of 
eight channels. 

The diagnostic automatically adjusts itself to test the proper 
number of channels: 32 channels on the high-level and low-level 
MUX cards, and 16 channels on the relay MUX card. The diagnostic 
uses different channels of the card under test for different 
tests. Channel 1 is used for the overrange test. Channels 1, 2, 
and 3 of the low-level and relay MUX cards are set to different 
gain ranges and used for the gain test. (The high-level MUX dard 
has only one gain range, so the gain test is not performed on 
it.) All channels not tested in the gain test are given a general 
test to see that input voltages are properly read. 

In the messages below, a slot number refers to the slot (in a 
measurement and control unit) that holds an analog input card. A 
channel number refers to an input channel on the analog input card 
being tested. 

Error messages: 

WHAT WOULD YOU LIKE TO DO NEXT? 

SKIP SLOT AND GO TO NEXT CARD •• 1 
START TEST ON CARD OVER •••••••• 2 
HALT THE TEST •••••••••••••••••• 3 
CONTINUE PRESENT TEST ••••• (NULL) 

If an error occurs, the diagnostic prints the appropriate error 
message and asks the above question. Specify which action you 
want to take by entering the corresponding number. If you want 
to continue the test in progress, press the RETURN key. 
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ERROR 21 ! ! GAIN ERROR 
SLOT xx CHANNEL xx 
UPPER LIM xxxxxx LOWER LIM xxxxxx 
READ VALUE xxxxxx 
READ GAIN xxxxxx 

If the card under test was a low-level or relay MUX card, the 
diagnostic set channels 1, 2, and 3 to different gain ranges 
and caused the DIU to output voltages to those channels in 
those ranges. The diagnostic then caused those channels to 
read the voltages, and checked to see that they were within 
acceptable limits. Error 21 indicates that the voltage read by 
the specified channel was not within acceptable limi~s. 

If the card under test was a high-level MUX card, this test was. 
skipped. 

ERROR 22 ! ! OVERRANGE ERROR 
~LOT xxxxxx READ VALUE xxxxxx 
READ GAIN VALUE xxxxxx 

The diagnostic caused the DIU to write overrange voltages, both 
positive and negative, to channel 1 of the MUX card under test. 
It then checked to see that the overrange bit was set. Error 
22 indicates that the overrange bit was not set. 

ERROR 23 ! ! CHANNEL ERROR 
SLOT xx CHANNEL xx 
UPPER LIM xxxxxx LOWER LIM xxxxxx 
READ VALUE xxxxxx 

For each channel not checked by the gain test, the diagnostic 
caused the DIU to write a voltage to that ·channel. It then 
caused the channel to read that voltage and checked to see that 
the voltage read was acceptably close to to the voltage 
written. Error 23 indicates that the voltage read did not fall 
within an acceptable range. 
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C.1.3 HP 25510A Analog Output Card Diagnostic 

Notes: 

This diagnostic tests the analoB output card by 
to output a series of voltages which are 
diagnostic interface unit (DIU). 

Since the function of 
straightforward (voltage 
channels), there is only 
diagnostic. 

Error messages: 

the analog output 
or current output 

one error message 

WHAT WOULD YOU LIKE TO DO NEXT? 

SKIP SLOT AND GO TO NEXT CARD •• 1 
START TEST ON CARD OVER •••••••• 2 
HALT THE TEST •••••••••••••••••• 3 
CONTINUE PRESENT TEST ••••• (NULL) 

causing the card 
measured by the 

card is 
on any of 

furnished by 

very 
four 
this 

If an error occurs, the diagnostic prints the appropriate error 
message and asks the above question. Specify which action you 
want to take by entering the corresponding number. If you want 
to continue the test in progress, press the RETURN key. 

CHANNEL x IS IN THE 
CURRENT MODE 

BI-POLAR VOLTAGE MODE 

UNI-POLAR VOLTAGE MODE 

This is an informational message, not an error message. The 
diagnostic has parsed the contents of the card configuration 
register to find the mode of operation of each channel (current 
output, bi-polar voltage output, or uni-polar voltage output). 
This message reports the operating mode of each channel. 
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ERROR 105! ! OUT OF BOUND VALUE 
CHANNEL x WRITTEN DATA xxxxxx 
CORRECT VALUE xxxxxx 
LOWER LIM xxxxxx UPPER LIM xxxxxx 
READ VALUE xxxxxx 

The diagnostic caused the analog output card to 
voltage or current to the DIU. Error 105 indicates 
voltage measured by the DIU deviated too far from the 
value. The diagnostic stops after this error occurs. 
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C.2 DIGITAL FUNCTION CARD DIAGNOSTICS 

Notes: 

The level 2 digital function card diagnostics all operate in a 
similar way. They all ask you to supply information about the 
arrangement of signal conditioning modules (SCMs) on the card 
under test; they all prompt you with changes in the cabling 
between the diagnostic interface unit (DIU) and the card; and they 
all report simple pass/fail results on each digital input/output 
point. 

The diagnostics ask for SCM information for a particular set of 
input/output points by presenting you with a menu; you reply by 
specifying the number of the item on the menu that matches the 
SCM. The following menu from the digital input card diagnostic is 
typical: 

NON-ISOLATED ISOLATED SUFFIX 

------------ --------- --------
1 : 31/35B 7: 33/37B (-60001 ) 
2: 31/35C 8: 33/37C (-60002) 
3: 31/35D 9: 33/37D (-60003) 
4: 31/35E 1 0: 33/37E (-60004) 
5: 31/35K 1 1 : 33/37F (-60005) 
6: 31/351 1 2: 33/37G (-60006) 

1 3: 33/37H (-60007) 
1 4: 33/37J (-60008) 

1 5 : NONE 
1 6: SKIP TO NEXT 25511A CARD 
1 7: STOP 
1 8: RESTART 
RETURN: same as previous SCM 

If, for example, the SCM for the points under test were an 
isolated D-type SCM, part number 25537-60003, you would enter 9. 
The diagnostic would then teat those points using signals 
appropriate for an isolated D-type SCM. If the card had no SCM 
for the points under test, you would e~ter 15 (no~e); you would 
enter 16 to skip to the next digital input card; 17 to terminate 
the diagnostic; and 18 to start testing the same card from the 
beginning again. If the current SCM were of the same type as the 
previous one, you would just press RETURN. 
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For correct connection between the DIU and the card under test, 
the diagnostic specifies: 

1) which cable is to be used (by part number), 

2) which DIU personality module is to be used (also by part 
number), 

3) which DIU slot is to hold the personality module, 

4) which function card is to be tested (by slot number), and 

5) which connector block on the function card is to be used. 

Each of these items is specified only if it changes after the test 
of the previous set of points. 

Error Messages: 

POINT xx • LOKJ 

POINT xx • FAILED 
HIT RETURN TO CONTINUE. 

Each input/output point is tested individually by whatever 
method is appropriate for that point's function and its signal 
conditioning. The diagnostics report pass/fail results for 
each point. If a point fails, the diagnostic pauses; press the 
RETURN key to continue execution. 

If a point fails,you should first check to make sure that the 
cable from the DIU is connected to the correct connector block 
on the correct function card. (Connection to the wrong points 
is the most common cause of failure.) 

You can retest a failed point by using the options provided by 
the next SCM menu: you can go back to the beginning of the card 
by entering the number that corresponds to "restart"; from 
there, you can skip SCMs by entering the number that 
corresponds to "none" until you get back to the SCM that covers 
the failed point. 
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Telex: 21561 BAHRAIN British Columbia Edit. Camacol, Local 105 International Engineering Associates 
Cable: HEWPARD Sydney Green Salon Hewlett-Packard (Canada) Ltd. Carrera 63 NO. 49-A-31 24 Hussein Hegazi Street 
A,CM,CP,E,MS,P P.O. Box557 10691 Shellbridge Way Apartado 54098 Kasr-el-Aini 

BAHRAIN RICHMOND, British Columbia V6X MEDELLIN CAIRO 
Tel: 5503 2W7 Tel: 304475 Tel: 23·829 
Telex: 88419 Tel: (604) 270-2277 A,E,M,P Telex: 93830 
p Telex: 610-922-5059 E,M 

A,CM,CP,E' ,MS,P' 



0 SALES & SUPPORT OFFICES 
[,S,] Arranged alphabetically by country 

EL SALVADOR Hewlell-Packard France Hewlett-Packard GmbH Hewlelt-Packard Lid. INDIA 
/PESA 2 Allee de la Bourgonette Technisches Buro Munchen King Streel Lane Blue Siar Lid. 
Boulevard de los Heroes F-35100 R~NNES Eschenstrasse 5 WINNERSH, Wokingham Bhavdeep 
Edificio Sarah 1148 Tel: (99) 51-42-44 0-8021 TAUFKIRCHEN Berk shire AG 11 5AR Stadium Road 
SAN SALVADOR Telex: 740912F Tel: (089) 6117-1 Tel: (0734) 784774 AHMEDABAD 380 014 
Tel.- 252787 CM,CS,E,MS,P• Telex: 0524985 Telex: HEWPIE WINNERSH 847178 Tel: 42932 
A·.c,E,M,P Hewlett-Packard France A,CM,CP,E,MS,P A,CM,E,MP,P Telex: 012-234 

4 Rue Thomas Mann Cable.· BLUEFROST 
ETHIOPA F-67033 STRASSBOURG Cedex GREAT BRITAIN GREECE E 
Abdella Abdulmalik Tel: (88) 28-56-46 Hewlett-Packard Lid. Kos/as Karaynnis Blue Star ltd. 
P. 0. Box 2635 Telex: 890141F Trafalgar House 8 Omirou Street 11 Magarath Road 
ADDIS ABABA CM,CS,E,MS,P· Navigation Road ATHENS 133 BANGALORE 560 025 
Tel: 11-93-40 ALTRINCHAM Tel. 32-30-303, 32-37-371 Tel: 55668 
A,E,M Hewlett-Packard France Chesire WA 14 1NU Telex: 21 59 62 RKAR GR 

20 Chemin de la Cepiere Telex: 0845-430 
Tel: (061) 928-6422 E,M,P Cable: BLUESTAR 

FINLAND 31081 TOULOUSE Cedex Telex: 668068 
Tel: (61) 40-11-12 'Plaiso' A,CM,C,E 

Hewlett-Packard Oy A,CM,CP,E. ,MS G. Gerados 
Revontulentie 7 Telex 531639F 

24 S/ournara Street 
Blue Star Lid. 

A,CM,CS,E,P• Hewlett-Packard Lid. Band Box House SF-02100 ESPOO 10 Lorrilleaux Bolton Premises ATHENS 
Tel (90) 455-0211 Hewlett-Packard France Morely Road, Staplehill Tel: 36-11-160 

Prabhadevi 

·Telex: 121563 hewpa sf Bureau de Vente de Lille BRISTOL BS 16 4QT Telex. 21 9492 
BOMBAY 400 025 

A,CM,CP,E,MS,P lmmeuble Pericentre Tel 45-73-01 
Tel: (0272) 5707 43 p 

Telex: 011-3751 Aue Van Gogh CM.CS.MS FRANCE F-59650 VILLENEUVE D'ASQ GUAM Cable BLUESTAR 
Hewlett-Packard France Tel (20) 91·41-25 Hewlett-Packard Lid. A,M 

Guam Medical Supply, Inc. 
Le Ligoures Telex: 160124F 14 Wesley Street 

Jay Ese Bldg., Room 210 Blue Star Ltd. 
Bureau de Vente de CM,CS,E,MS,P· CASTLEFORD 

PO Box 8947 Sa has 
Aix-en-Provence Yorkshire WF 10 1AE 

TAMUNING 96911 41412 Vir Savarkar Marg 
Place Romee de Villeneuve GERMAN FEDERAL Tel: (0977) 550016 

Tel: 6464513 Prabhadevi 
F -13090 AIHN-PROVENCE REPUBLIC Telex: 5557355 

Cable.· EARMEO Guam BOMBAY 400 025· 
Tel: (42) 59-41-02 Hewlett·Packard GmbH CM,CP 

M,P Tel. 46 65 55 
Telex: 410770F T echnisches Buro Berlin Hewlett-Packard Lid. Telex: 011-4093 
A,CM,CS,E,MS,P· Keithstrasse 2-4 9 Savoy Street GUATEMALA Cable: FROSTBLUE 
Hewlett-Packard France D-1000 BERLIN 30 LONDON WC2R OBA /PESA A,CM,C,E,M 
Bureau de Vente de Lyon Tel (030) 24-90-86 Tel: 013797700 Avenida Relorma 3-48 Blue Star Lid. 
Chemin des Mouilles Telex: 018 3405 hpbln d CM.GP Zona 9 7 Hare Street 
Boite Poslale No. 162 CM,CS,E,P Hewlett-Packard Lid. GUATEMALA CITY CALCUTTA 100 00 1 
F-69130 ECULLY Cedex Hewlett-Packard GmbH Fourier House Tel: 316627, 314786, 664715 Tel- 12-01·31 
Tel: (78) 33-81-25 Technisches Buro Boblingen 257-263 High Street Telex: 4192 Teltro Gu Telex.- 021-7655 
Telex: 310617F Herrenberger Strasse 110 LONDON COLNEY, St Albans A,C,E,M,P Cable. BLUESTAR 
A,CM,CP,E,MP D-7030 BOBLINGEN Herts., AL21HA A,M 
Hewlett-Packard France Tel: (07031) 667-1 Tel: (0727) 24400 HONG KONG Blue Star Ltd. 
lmmeuble France Evry Telex: 07265739 bbn Telex: 1-8952716 Hewlett-Packard Hong Kong, Ltd. 

Meenakshi Mandiram 
Tour Lorraine A,CM,CP,E,MP,P CM,CP,E,MS Room 105, Austin Genier 

XXXXV/1379-2 Mahatma Gandhi 
Boulevard de France Hewlel!-Packard GmbH Hewlett-Packard Lid 1st Floor 

Road 
F-91035 EVRY Cedex Technisches Buro Dusseldorf Tradax House, SI. Mary's Walk 21 Austin Avenue 

COCHIN 682-016 
Tel (60) 77-96-60 Emanuel-Leulze-Strasse 1 MAIDENHEAD TST P.O. Box 98524 

Tel: 32069 
Telex: 692315F D-4000 DUSSELDORF Berkshire, SL6 1ST KOWLOON, Hong Kong 

Telex: 085-514 
CM,E Tel: (0211) 5971-1 Tel: (0628) 39151 Tel: 3-721143/8 

Cable BLUESTAR 
Telex: 36678 HEWPA HX 

Hewlell-Packard France Telex: 085/86 533 hpdd d CM,CP 
Cable: PASIAL TO Hong Kong 

A• 

Balimenl Ampere A,CM,CP,E,MS,P Hewlett-Packard Ltd. E,CP,P Blue Siar ltd 
Rue de la Commune de Paris Hewlett-Packard GmbH 3081314 Kings Road 133 Kodambakkam High Road 
Boile Postale 300 Vertriebszentrale Frankfurt READING, Berkshire Hewlett-Packard Hong Kong, Lid. 

MADRAS 600 034 
F-95153 LE BLANC MESNIL Berner Slrasse 117 Tel: 61022 11th Floor,Four Seas Building 

Tel.- 82057 
Tel (01) 865-44-52 Poslfach 560 140 Telex: 84-80-68 212 Nathan Road 

Telex: 041-379 
Telex: 211032F 0-6000 FRANKFURT 56 A,CM,E• ,MS P 0. Box 795 

Cable. BLUESTAR 
CM,CP,E,MS Tel: (0611) 50-04-1 Hewlell-Packard Lid. 

KOWLOON, Hong Kong 
A,M 

Tel: 3697446 
Hewlelt-Packard France Telex: (841) 04 13249 hpffm d Quadrangle Telex: 36678 HEWPA HX Blue Star ltd. 
Avenue du President JF Kennedy A,CM,CP,E,MP,P 106-118 Station Road Cable: HEWPACK Hong Kong Bhandafl House, 7/h/8/h Floors 
F-33700 MERIGNAC Hewlell-Packard GmbH REDHILL, Surrey AHi IPS E,CP,P 91 Nehru Place 
Tel: (56) 34-00-84 T echnisches Buro Hamburg Tel: (0737) 68655 

Schmidt & Co. (Hong Kong) Ltd. 
NEW DELHI 110 024 

Telex: 550105F Kapstadtring 5 A,CM,CP,E,MS,P Tel- 682547, 682970 
CM,CP,E,MS D-2000 HAMBURG 60 Hewlett-Packard Lid. 

Wing On Centre, 28th Floor 
Telex. 031-2463 

Hewlell-Packard France Tel: (040) 63804-1 Westminster House 
Connaught Road, C. 

Cable. BLUESTAR 
HONGKONG 

32 Rue Lothaire Telex: 021 63 032 hphh d 190 Stratford Road Tel: 5-455644 
A,CM,C,E,M 

F-57000 METZ A,CM,CP,E,MS,P SHIRLEY, SOLIHULL Telex: 74766 SCHMX HX Blue Star Lid. 
Tel (87) 65-53-50 Hewlelt-Packard GmbH Wesl Midlands B90-3BJ A,M 1-1-t 17!1 Sarojini Devi Road 
CM.CS Technisches Buro Hannover Tel: (021) 7458800 SECUNDERABAD 500 033 
Hewletl-Packard France Am Grossmark t 6 Telex: 339105 ICELAND Tel: 70126 
Avenue des T ropiques D-3000 HANNOVER 91 CM,CP,MS Elding Trading Company Inc. Telex: 0155-459 
Zone d' aclivities de Courtaboeuf Tel: (0511) 46-60-01 Halnarnvoli-Tryggvagolu Cable. BLUESTAR 
Boite Poslale 6 Telex: 092 3259 P.O. Box 895 A,E 
f-91401 ORSAY Cedex A,CM,CS,E,MS,P IS-REYKJAVIK Blue Star lid. 
Tel: ( 1) 907-78-25 Hewlett-Packard GmbH Tel. 1-58-20, 1-63-03 TC. 71603 Poornima 
Telex: 600048F Technisches Buro Nurnberg M Maruthankuzhi 
A,CM,CP,E,MP,P Neumeyerstrasse 90 TRIVANDRUM 695 013 
Hewlett-Packard France D-8500 NURNBERG Tel: 65799 
15 Boulevard De L 'Amiral Bruix Tel: (0911) 56-30-83 Telex: 0884-259 
F-75016 PARIS Telex: 0623 860 Cable. BLUESTAR 
Tel: (01) 502-12-20 CM,CS,E,MS,P E 
Telex: 613663F 
CM,CP,MS,P 



INDONESIA 
BERGA Indonesia P. T. 
P.O.Box 496/Jkt. 
JL. Abdul Muis 62 
JAKARTA 
Tel: 373009 
Telex: 46748 BERSAL IA 
Cable: BERSAL 
A,E,M,P 

BERGA Indonesia P. T. 
J.L. Jimento 23 
SURABAYA 
Tel: 42027 
Telex: 31146 BERSAL S.D. 
Cable: BERCACON 
A •,E,M,P 

IRAQ 
Hewlett-Packard Trading S.A. 
Mansoor City 9B/3/7 
BAGHDAD 
Tel: 5514973 
Telex: 2455 HEPAIRAO 1k 
GP 

IRE LAND 
Hewlett-Packard Lid. 
Kestrel House 
Clanwilliam Place 
Lower Mount Street 
DUBLIN 2, Eire 
Tel: 680424, 680426 
Telex: 30439 
A,E,P• 

Hewlett-Packard Lid. 
2C Avongberg Ind. Est. 
Long Mile Road 
DUBLIN 12, Eire 
Tel: 514322. 514224 
Telex: 30439 
A• ,CP,E,MS,P• 

Cardiac Services Lid. 
Ki/more Road 
Ariane 
DUBLIN 5, Eire 
Tel: {OJ) 315820 
M 

ISRAEL 
Electronics & Engineering Div. 
Motorola Israel Lid. 
16 Kremenetski Street 
P.O. Box 25016 
TEL-AVIV 
Te/.· 338973 
Telex: 33569 
Cable.· BASTEL Tel-Aviv 
A,CM,C,E,M,P 

ITALY 
Hewlell-Packard llaliana S.p.A. 
Via Martin Luther King, 38/111 
1-40132 BOLOGNA 
Tel (051) 402394 
Telex: 511630 
CM,CS,E,MS 

Hewlett-Packard Italians S.p.A. 
Via G. Di Vittorio 9 
1-20063 CERNUSCO SUL NAVLIGLIO 
Tel (2) 903691 
Telex: 334632 
A,CM,CP,E,MP,P 

Hewletl-Packard ltaliana S.p.A. 
Via Nuova san Rocco A 

Capadimonte, 62A 
1-80135 NAPOLI 
Tel: (081) 7413544 
A,CM,CS,E 

Hewlett-Packard ltaliana S.p.A. 
Via Turazza 14 
1-35100 PADOVA 
Tel: (49) 664888 
Telex: 430315 
A,CM,CS,E,MS 

Hewlett-Packard ltaliana S.p.A. 
Via G. Armellini 10 
1-00143 ROMA 
Tel: (06) 546961 
Telex: 610514 
A,CM,CS,E,MS,P• 

Hewlett-Packard ltaliana S.p.A. 
Corso Giovanni Lanza 94 
1-10133 TORINO 
Tel: (011) 682245, 659308 
Telex: 221079 
CM,CS,E 

JAPAN 
Yokogawa-Hewlett-Packard Lid. 
Inoue Building 
1348-3, Asahi-cho 
ATSUGI, Kanagawa 243 
Tel: (0462) 24-0451 
CM,c·,E 

Yokogawa-Hewlett-Packard Lid. 
Kumagaya Ashai Building 
4 Tusukuba, 3-chome 
KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
CM,CS,E 

Yokogawa-Hewlett-Packard Lid. 
Milo Mitsui Building 
4-73, San-no-maru, 1-chome 
MITO, lbaragi 310 
Tel: (0292) 25-7470 
CM,CS,E 

Yokogawa-Hewlett-Packard Lid. 
Sunitomo Seimei Bldg. 
11-2 Shimo-sasajima-cho 
Nakamura-ku 
NAGOYA, Aichi 450 
Tel (052) 581-1850 
CM,CS,E,MS 

Yokogawa-Hewlett-Packard Lid. 
Chuo Bldg., 4TH FLOOR 
54-20 Nishinakajima, 5-chome 
Yodogawa-ku, Osaka-shi 
OSAKA, 532 
Tel: (06) 304-6021 
Telex: 523-3624 YHPOSA 
A,CM,CP,E,MP,P• 

Yokogawa-Hewlett-Packard Lid. 
29-21 Takaido-Higashi 3-chome 
Suginami-ku TOKYO 168 
Tel: (03) 331-6111 
Telex: 232-2024 YHPTOK 
Cable: YUHPMARKET TOK23 724 
A,CM,CP,E,MP,P• 

Yokogawa-Hewlett-Packard Lid. 
Tanigawa Building 
2-24-1 Tsuruya-cho 
Kanagawa-ku 
YOKOHAMA, Kanagawa 221 
Tel: (045) 312-1252 
Telex: 382-3204 YHP YOK 
CM,CS,E 

JORDAN 
Mouasher Cousins Company 
P.O. Box 13B7 
AMMAN 
Tel: 21456, 24907, 39907 
Telex: 21456 SABCO JO 
E,M,P 

SALES & SUPPORT OFFICES 

KENYA 
lnternalional Aeradio (E.A.J Ltd. 
P.O. Box 95221 
MOMBASA 
M 

AOCOM Lid., Inc. 
City House, Wabera S/reet 
P.O. Box 30635 
NAIROBI 
Tel: 331955 
Telex: 22639 
A·,E,M 

lnlernationa/ Aeradio (£.A.) Lid 
P.O. Box 19012 
Nairobi Airport 
NAIROBI 
Tel: 336055, 336056 
Telex: 22201, 22301 
M 

KOREA 
Samsung Electronics 
C.P.O. 2775 
SEOUL 
Tel: 8334311, B330002, 8330006 
Telex. SAMSAN 27364 
A,C,E,M,P 

KUWAIT 
Al-Khalidya Trading & Contracling 
P.O. Box 830 Safat 
KUWAIT 
Tel: 42-4910, 41-1726 
Telex: 2481 Areeg kt 
A,E,M 

Photo & Cine Equipment 
P.O. Box 270 Salat 
KUWAIT 
Tel: 42-2846, 42-3801 
Telex: 2247 Malin 
p 

LUXEMBOURG 
Hewlett-Packard Belgium S.A.IN.V. 
Boulevard de la Woluwe 100 
Woluwedal 
B- 1200 BRUSSELS 
Belgium 
Tel: 762132100 
Telex: 23-494 paloben bru 
A,CP,E,MP,P 

MALAYSIA 
Hewlett-Packard Sales (Malaysia) 

Sdn. Bhd. 
Suite 2.2112.22 
Bangunan Angkasa Raya 
Jalan Ampang 
KUALA LUMPUR 
Tel: 483544 
Telex: MA31011 
A,CP,E,M,P' 

Pro/el Engineering 
P.O. Box 1917 
Loi 319, Salok Road 
Kuching, SARAWAK 
Tel: 53544 
Telex: MA 70904 PROMAL 
Cable: PROTELENG 
A,E,M 

MEXICO 
Hewlett-Packard Mexicana, S.A. de 

c.v. 
Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 
MEXICO CITY 23, D.F. 
Tel: (905) 676-4600 
Telex: 017-74-507 
A,CP,E,MS,P 

Arranged alphabetically by country 

Hewlett-Packard Mexicana, S.A. de 
c.v. 

Rio Volga #600 Colonia del Valle 
MONTERREY, N.L. 
Tel: 78-42-93, 78-42-40, 78-42-41 
Telex: 038-410 
cs 

MOROCCO 
Do/beau 
81 rue Karatchi 
CASABLANCA 
Tel: 3041-82, 3068-38 
Telex: 23051, 22822 
E 
Gerep 
2 rue d'Agadir 
Boile Postale 156 
CASABLANCA 
Tel: 272093, 272095 
Telex: 23 739 
p 

MOZAMBIQUE 
A.N. Goncalves Ltd. 
162, 1° Apl. 14 Av. 0. Luis 
Caixa Poslal 107 
MAPUTO 
Tel: 27091, 27114 
Telex: 6-203 NEGON Mo 
Cable: NEGON 
A,E,M,P 

NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartlaan 121 
NL 1181 KK AMSTEL VEEN 
Tel: (20) 47-20-21 
Telex: 13 216 
A,CM,CP,E,MP,P 

Hewlett-Packard Nederland B.V. 
Bongerd 2 
Nl2906 VK CAPELLE AID ljssel 
Tel: (10) 51-64-44 
Telex: 21261 hepac nl 
A,CM,CP 

NEW ZEALAND 
Hewlett-Packard (N.Z.) Lid. 
169 Manukau Road 
P.O. Box 26-189 
Epsom, AUCKLAND 
Tel: 68-7159 
Cable: HEWPACK Auckland 
CM,CS,E,P' 

Northrop lnstrumenls & Systems 
Ltd. 

Eden House, 44 Khyber Pass Road 
P.O. Box 96B2 
Newmarket, AUCKLAND 
Tel: 794-091 
A,M 

Norlhrop tnslruments & Sys/ems 
Lid. 

Terrace House, 4 Oxford Terrace 
P. 0. Box 8388 
CHRISTCHURCH 
Tel: 64-165 
A,M 

Hewlett-Packard (N.Z.) Lid. 
4-12 Cruickshank Street 
P.O. Box 9443 
Kilbirnie, WELLINGTON 3 
Tel: 877-199 
Cable: HEWPACK Wellington 
CM,CP,E,P 

Norlhrop lnstrumenls & Systems 
Ltd. 

Slurdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 
Tel: B50-091 
Telex: NZ 31296 
A,M 

NIGERIA 
The Elec/ronics lnstrumenla/ions 

Lid. 
N6B/770 Oyo Road 
Oluseun House 
P.M.8. 5402 
/BAO AN 
Tel: 461577 
Telex: 31231 TEil NG 
A,E,M,P 

The Electronics /nstrumenlalians 
Lid. 

144 Agege Motor Road, Mushin 
P.O. Box 6645 
Mushin, LAGOS 
A,E,M,P 

NORTHERNIRELAND 
Cardiac Services Company 
95A Finaghy Road Soulh 
BELFAST BT 10 OBY 
Tel.· (0232) 625-566 
Telex: 7 4 7626 
M 

NORWAY 
Hewlett-Packard Norge AIS 
Nygaardsgaten 114 
P.O. Box 4210 
N-5013 Nygaardsgaten, BERGEN 
Tel: (05) 21-97-33 
Telex: 16621 hpnas n 
CM,CS,E 

Hewlett·.Packard Norge AIS 
Oestendalen 18 
P.O. Box 34 
N-1345 OESTERAAS 
Tel: (02) 17-11-80 
Telex: 16621 hpnas n 
A' ,CM,CP,E,MS,P 

OMAN 
Khimjl Ramdas 
P.O. Box 19 
MUSCAT 
Tel: 72-22-17, 72-22-25 
Telex: 3289 BROKER MB MUSCAT 
p 

PAKISTAN 
Mushko & Company Lid. 
10, Bazar Road 
Sec/or G-614 
ISLAMABAD 
Tel: 2B624 
Cable: FEMUS Rawalpindi 
A,E,M,P 

Mushk o & Company Lid. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 511027, 512927 
Telex: 2894 MUSHKO PK 
Cable: COOPERATOR Karachi 
A,E,M,P• 



SALES & SUPPORT OFFICES 
Arranged alphabetically by country 

PANAMA PUERTO RICO SINGAPORE SRI LANKA SYRIA 
Electronico Balboa, S.A. Hewlett-Packard Puerto Rico Hewlett-Packard Singapore (Pte.) Melropolitan Agencies Lid. General Electronic Inc. 
Apartado 4929 Calle 272 Ltd. 20919 Union Place Nuri Basha-Ahnaf Ebn Kays Street 
Panama 5 #203 Urb. Country Club 6th Floor, Inchcape House COLOMB02 P. 0. Box 5781 
Calle Samuel Lewis RIO PIEDRAS, Puerto Rico 00924 450-452 Alexandra Road Tel." 35941 DAMASCUS 
Edificio ·Alfa• No. 2 Tel: (809) 762-7255 SINGAPORE 0511 Telex: 1377METROL TD CE Tel: 33-24-81 
CIUOAD OE PANAMA Telex: 345 0514 P. 0. Box 58 Alexandra Post Office Cable: METROL ro Telex: 11215 ITIKAL 
Tel: 64-2700 A,CP Singapore 9115 A.E.M,P Cable.· ELECTROBOR DAMASCUS 
Telex: 3480380 Tel: 631788 E 
Cable: ELECTRON Panama QATAR Telex: HPSGSO RS 32409 SUDAN Sawah & Co. 
A,E,M.P Business Communicaticns Ouatar Cable: HEWPACK, Singapore Radison Trade PlaceAzme 
Foto Internacional, S.A. P.O. Box 3656 A,CP,E,MS,P P.O. Box 921 Boile Postale 2308 
P. 0. Box 2068 DOHA KHARTOUM DAMASCUS 
Free Zone ol Colon Tel.· 5851 SOUTH AFRICA Tel: 44048 Tel" 16-361, 19-691, 14-268 
COLON3 Telex: 4454 Hewlell-Packard South Africa (Ply.) Telex: 375 Telex: 11304 SATACO SY 
Tel: 45-2333 

p Lid. A,E,M Cable: SAWAH, DAMASCUS 
Telex: 3485126 Nasser Trading & Contracting Pine Park Center M 
Cable: IMPORT COLON/Panama P.O. Box 1563 Forest Drive, Pinelands SURINAM 

OOHA CAPE PROVINCE, 7 405 Suriel Radio Holland NV. Suleiman H#al El Mlawi 
p 

Tel: 22170 P.O. Box 120 Grote Hofstr 3-5 P.O. Box 2528 

PERU Telex: 4439 NASSER Howard Place P.O. Box 155 Mamoun Bitar Street. 56-58 

Compania Electro Medica S.A. M CAPE PROVINCE 7 450 PARAMARIBO DAMASCUS 

Los Flamencos 145, San Isidro Tel: 53-7955, 53-7956. 53-7957, Tel: 72118, 77880 rel: 11-46-63 

RHODESIA 53-7958, 53-7959 Cable: Sur/el Telex: 11270 
Casilla 1030 

Field r echnical Sales E,M Cable: HILAl. DAMASCUS Telex: 57-0006 LIMA I 
45 Kelvin Road North M 

Tei 41-4325 A,CM,CS,E,MS,P 

Telex: Pub. Booth 25424 SIS/ORO P. 0. Box 3548 Hewlett-Packard South Africa (Ply.) SWEDEN TAIWAN 
Cable: ELMEO Lima SALISBURY Lid. 

Hewlell-Packard Sverige AB 
Hewlett-Packard Far East ltd. 

A.E.M,P Tel.· 705231 P.O. Box 37066 Enighetsvagen 3 
Kaohsiung Branch 

Telex: RH 4122 Overporl 
S- 16120 BROMMA 

68-2, Chung Cheng 3rd Road 
PHILIPPINES A,E.M.P DURBAN 4067 

Tel: (08) 730-0550 Shin Shin, Chu 
The Online Advanced Systems Tel: 28-4178, 28-4179, 28-4110 Telex: (854) 10721 MESSAGES 

KAOHSIUNG 
Corporation ROMANIA 

CM.CS 
Cable: MEASUREMENTS 

Tel: 241-2318, 261-3253 
Rico House. Amorso/o Cor. Herrera Hewlett-Packard Reprezentanta A.CM.CP,E,MS,P CS,E,MS,P 

Street Boulevard Nicolae Balcescu 16 Hewlell-Packard South Africa (Ply.) Hewletl-Pack ard Slierige AB 
BUCURESTI Ltd. Hewlett-Packard Far East Ltd. 

Legaspi Village, Makati 
Tel: 130725 Hewletl-Packard Centre 

Sunnanvagen 14K 
. Taiwan Branch 

P.O. Box 1510 $-22226 LUND 
Metro MANILA Telex: 10440 Daphne Street Tel: (46) 13-69-79 Bank Tower, 5th Floor 

Private Bag wendywood 205 Tun Hwa North Road 
Tel: 85-35-81. 85-34-91, 85-32-21 c·.e CM.CS SANDTON 2144 TAIPEI 
Telex: 3274 ONLINE SAUDI ARABIA Tel: 802-5111 Hewlett-Packard Sverige AB Tel: 751-0404 
A,C.E,M Modern Electronic Establishment Telex: 84782 Vaslra Vinlergatan 9 Cable:HEWPACK Taipei 
Electronic Specialists and P.O. Box 193 Cable: HEWPACK Johannesburg S-70344 OREBRO A• ,CP,E,MS,P 

Proponents Inc. AL-KHOBAR A,CM,CP,E,MS,P Tel: (019) 14-07-20 San Kwang Instruments Co., Ltd. 
690-8 Epifania de las Santos Tel: 44-678, 44-813 CM.CS 20 Yung Sui Road 

Avenue Telex.· 670136 SPAIN Hewlett-Packard Sverige AB TAIPEI 
Cubao, QUEZON CITY Cable: ELECTA AL-KHOBAR Hewlell·Packard Espanola S.A. Frolallisgatan 30 Tel. 3615446, 361-5447, 
P 0. Box 2649 Manila C,E,M,P c/Entenza 312 S-42132 VASTRA·FROLUNDA 361-5448, 361-5449 
Tel: 98-96-81, 98-96-82, 98-96-83 Modern Electronic Establishment E-BARCELONA 29 Tel: (031) 49-09-50 Telex. 22894 SANKWANG 
Telex: 742-40287 P.O. Box 1228, Baghdadiah Street 

Tel: (3) 322-24-51, 321-73-54 Telex: 85410721 Cable.· SANkWANG Taipei 
Cable: ESP/NC MANILA JEDOAH 

Telex: 52603 hpbe e CM,CS,E.P A 
p 

Tel: 27-798 A,CM,CP,E,MS,P 
SWITZERLAND TANZANIA 

POLAND Telex: 401035 Hewlett-Packard Espanola S.A. 
Hewletl-Packard (Schweiz) AG International Aeradio (E.A.) Ltd. 

Cable: ELECTA JEOOAH clSan Vicente s/n 
Buro lnformacjii Technicznej Clarastrasse 12 P.O. Box 861 

C,E.M,P Edificio Albia II, 7 ° 8 
Hew/ell-Packard E-BILBAO 1 CH-4058 BASEL DAR ES SALAAM 
VI Stawki 2. 6P Modern Electronic Establishment Tel: 423-82-06, 423-83-06 Tel: (061) 33-59-20 Te/."21251 
PL00-950 WARSZAWA P.O. Box 2728 A,CM,E,MS A,CM Telex.· 4 1030 
Tel: 39-59-62, 39-67-43 RIYADH Hewlett-Packard (Schweiz) AG 

M 
Telex: 81 24 53 Tel: 62-596, 66-232 Hewlell-Packard Espanola S.A. 

A,c•,E•,M•,p• Telex: 202049 Calle Jerez 3 Bahnhoherweg 44 THAILAND 

C,E,M,P E-MADRID 16 3018 BERN UN/MESA Co. Lid. 

PORTUGAL Tel: (1) 458-2600 Tel: (031) 56-24-22 Eleam Research Building 

Telectra-Empresa Tecnica de SCOTLAND Telex: 23515 hpe CM 2538 Sukhumvit Ave. 

Equipmentos Electricos S.a.r./. Hewlett-Packard Ltd. A,CM,E,MP,P Hewlett-Packard (Schweiz) AG Bangchak, BANGKOK 

Rua Rodrigo da Fonseca 103 Royal Bank Buildings Hewlell-Packard Espanola S.A. 47 Avenue Blanc Tel- 393-2387, 393-0338 

P.O. Box 2531 Swan Slreel Colonia Mirasierra CH-1202 GENEVA Telex: TH81160, 82938, 81038 

P-LISBON 1 BRECHIN, Angus, Scotland Edificio Juban Tel: (022) 32-30-05, 32-48-00 Cable: UN/MESA Bangkok 

Tel: (19) 68-60-72 Tel: 3101, 3102 c/o Costa Brava 13 CM,CP A.E.M 

Telex: 12598 CM.CS E-MADRID 34 Hewlett-Packard (Schweiz) AG Bangkok Business Equipment Ltd. 
A,C,E.P Hewlell-Packard Lid. Tel: (1) 734-8061, 734-1162 29 Chemin Chaleau Bloc 515-6 Oe10 Road 

Mund.inter SOUTH QUEENSFERRY CM,CP CH-1219 LE LIGNON-Geneva BANGKOK 

lntercambio Mundial de Comercio West Lothian. EH30 9TG Hewlell-Packard Espanola S.A. Tel: (022) 96-03-22 Tel: 234-8610. 234-8611, 

S.a.r.I GB-Scotland Av Ramon y Cajal 1 Telex: 27333 hpag ch 234-8612, 234-8673 

P.O. Box 2761 Tel: (031) 3311000 Edificio Sevilla 1, Planla 9 Cable: HEWPACKAG Geneva Cable. BUS/OU/PT Bangkok 

Avenida Antonio Augusto de Aguiar Telex: 72682 E-SEVILLA 5 A,CM,E,MS,P p 

138 CM,CP.E,MS Tel: (954) 64-44-54, 64-44-58 Hewlett-Packard (Schweiz) AG TRINIDAD & TOBAGO 
P-LISBON A,CM,CS,MS,P Zurcherstrasse 20 CARTEL 
Tel: (19) 53-21-31, 53-21-37 Hewlell-Packard Espanola S.A. P.O. Box 307 Caribbean Telecoms Lid. 
Telex: 16691 munter p C/Ramon Gordillo 1 (Enllo.) CH-8952 SCHUEREN-Zurich PO. Box 732 
M E-YALENCIA 10 Tel: (01) 730-5240, 730-1821 50/A Jernmgham Avenue 

Tel: (96) 361-1354 Telex: 53933 hpag ch PORT-OF-SPAIN 
CM,CS,P Cable: HPAG CH Tel: 62 4214. 624213 

A,CM,CPJ,MS,P A,E,M,P 
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TUNISIA California Hewlell-Packard Co. Iowa Hewlell-Packard Co. 
Tunisie Electronique Hewlett-Packard Co. 4080 Woodcock Drive, #132 Hewlett-Packard Co. 1024 Executive Parkway 
31 Avenue de la Liberte 7621 Canoga Avenue Brownell Building 5815 S.W. 5th Street ST. LOUIS, MO 63141 
TUNIS CANOGA PARK, CA 91304 JACKSONVILLE, FL 32207 DES MOINES, IA 50315 Tel: (314) 878-0200 
Tel: 280-144 Tel: (213) 702-8300 Tel: (904) 398-0663 Tel: (515) 243-5876 A,CM,CP,E,MP 
E,P A,CM,CP,E,P CM,c·,E·,Ms·· CM.Ms·· 

Nebraska 
Corema Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard 
1 /er. Av. de Carthage 1579 W. Shaw Avenue P.O. Box 13910 24 15 Heinz Road Suite 101 
TUNIS FRESNO, CA 93771 6177 Lake Ellenor Drive IOWA CITY, IA 52240 7101 Mercy Road 
Tel: 253-821 Tel: (209) 224-0582 ORLANDO, FL 32809 Tel: (319) 351-1020 OMAHA, NE 68106 
Telex: 12319 CABAM TN CM,MS Tel: (305) 859-2900 CM,CS,E •,MS Tel: (402) 392-0948 
M Hewlett-Packard Co. A,CM,CP,E,MS Kansas CM,MS 

TURKEY 
1430 Easl Orangethorpe Hewlett-Packard Co. Hewlett-Packard Co. Nevada 

Teknim Company lid. 
FULLERTON, CA 92631 P.O. Box 12826 514 Soulh Westview Hewlett-Packard Co. 

Riza Sah Peh/ievi 
Tel: (714) 870-1000 Suite 5, Building 1 DERBY, KA 67037 Suite 0-130 CM,CP,E,MP Oflice Park North Tel: (316) 265-5200 Caddesi No. 7 5030 Paradise Blvd. 

Kavaklidere, ANKARA Hewlett-Packard Co. PENSACOLA, FL 32575 CM,CS LAS VEGAS, NV 89119 
Tel: 275800 5400 W. Rosecrans Boulevard Tel: (904) 476-8422 

Kentucky Tel: (702) 736-6610 
LOS ANGELES, CA 90260 A,CM,MS 

Telex: 42155 Hewlett-Packard Co. CM,Ms·· 
E Tel: (213) 970-7500 Hewlett-Packard Co. 

10170 Linn Station Rd., Suite 525 CM,CP,MP 110 South Hoover, Sui le 120 New Jersey 

UNITED ARAB EMIRATES Hewlett-Packard Co. TAMPA, FL 33609 
Atkinson Square Hewlett-Packard Co. 
LOUISVILLE, KY 40223 

Emitac lid. 3939 Lankersham Blvd. Tel: (813) 872-0900 Tel: (502) 426-0100 
W 120 Century Road 
PARAMUS, NJ 07652 

PO Box2711 NORTH HOLLYWOOD, CA 91604 A•,CM,CS,E·,M· 
A,CM,CS,MS Tel: (201) 265-5000 

ABU DHABI Tel: (213) 877-1282 Georgia A,CM,CP,E,MP 
Tel: 331370, 331371 regional headquarters Hewlett-Packard Co. Louisiana 
E,M,P Hewlett-Packard Co. P.O. Box 105005 

Hewlett-Packard Co. Hewlett-Packard Co. 

Emitac Lid. 3200 Hillview Avenue 450 Interstate N. Parkway 
P.O. Box 1449 60 New England West 
3229 Williams Boulevard PISCATAWAY, NJ 08854 

P.O. Box 1641 PALO ALTO, CA 94304 ATLANTA, GA 30339 KEHNER, LA 70062 Tel: (201) 981-1199 
SHARJAH Tel: (415) 857-8000 Tel: (404) 955-1500 Tel: (504) 443-6201 A,CM,CP,E 
Tel: 354121, 354123 CM,CP,E Telex: 810-766-4890 A,CM,CS,E,MS 
Telex: 68136 Hewlett-Packard Co. A,CM,CP,E,MP New Mexico 
E,M,P 646 W. North Market Boulevard Hewlett-Packard Co. Maryland Hewlett-Packard Co. 

SACRAMENTO, CA 95834 Executive Park Suite 306 Hewlett-Packard Co. P.O. Box 11634 
UNITED KINGDOM Tel: (916) 929-7222 P.O. Box 816 7121 Standard Drive Stalion E 
see: GREAT BRITAIN A• ,CM,CS,E,MS AUGUSTA, GA 30903 HANOVER, MO 21076 11300 Lomas Blvd.,N.E. 
NORTHERN IRELAND 

Hewlett-Packard Co. Tel: (404) 736-0592 Tel: (301) 796-7700 ALBUQUERQUE, NM 87192 
SCOTLAND 

9606 Aero Drive CM.MS A,CM,CP,E,MS Tel: (505) 292-1330 

P.O. Box 23333 Hewlett-Packard Co. Hewlett-Packard Co. Telex: 910-989-1185 

UNITED STATES OF SAN DIEGO, CA 92123 P.O. Box 2103 2 Choke Cherry Road CM,CP,E,MS 

AMERICA Tel: (714) 279-3200 1172 N. Davis Drive ROCKVILLE, MD 20850 Hewlett-Packard Co. 

CM,CP,E,MP WARNER ROBINS, GA 31098 Tel: (301) 948-6370 156 Wyatt Drive 
Alabama 

Hewlett-Packard Co. Tel: (912) 922-0449 A,CM,CP,E,MP LAS CRUCES, NM 88001 
Hewlell-Packard Co. 

363 Brookhollow Drive CM,E MaBBachusetts 
Tel: (505) 526-2484 

700 Century Park South Telex: 910-9983-0550 
Suite 128 SANTA ANA, CA 92705 Hawaii Hewlett-Packard Co. CM,C.,E,M• 
BIRMINGHAM, AL 35226 Tel: (714) 641-0977 Hewlett-Packard Co. 32 Hartwell Avenue 

Tel: (205) 822-6802 A,CM,C.,E 2875 South King Slreel LEXINGTON, MA 02173 New York 

CM,CS,MP Hewlett-Packard Co. HONOLULU, HI 96826 Tel: (617) 861-8960 Hewlett-Packard Co. 

Hewlett-Packard Co. 3003 Scot! Boulevard Tel: (808) 955-4455 A,CM,CP,E,MP 6 Automation Lane 

P.O. Box 4207 SANTA CLARA, CA 95050 A,CM,CS,E,MS Michigan 
Compuler Park 

8290 Whitesburg Drive, S.E. Tel: (408) 988-70()0 
Idaho Hewletl-Packard Co. ALBANY, NY 12205 

HUNTSVILLE, Al 35802 A,CM,CP,E,MP 23855 Research Drive 
Tel: (518) 458-1550 

Hewletl-Packard Co. Telex: 710-444-4691 
Tel: (205) 881-4591 Hewlett-Packard Co. 11311 Chinden Boulevard FARMINGTON HILLS, Ml 48024 

A,CM,CS,E,MS 
CM,CP,E,M• 454 Carllon Court BOISE, ID 83707 Tel: (313) 476-6400 

SO. SAN FRANCISCO, CA 94080 Tel: (208) 376-6000 A,CM,CP,E,MP Hewlett-Packard Co. 
Alaaka Tel: (415) 877-0772 CM,CS,M• Hewlett-Packard Co. 650 Perinton Hill Office Park 
Hewlett-Packard Co. CM,CP 4326 Cascade Road S.E. FAIRPORT, NY 14450 
1577 "C" Street, Suile 252 Illinois GRAND RAPIDS, Ml 49506 

Tel: (716) 223-9950 
ANCHORAGE, AK 99510 Colorado Hewletl-Packard Co. Telex: 510-253-0092 
Tel: (206) 454-3971 Hewletl-Packard Co. 211 Prospect Road Tel: (616) 957-1970 CM,CP,E,MS 
cM,cs·· 5600 OTC Parkway BLOOMINGTON, IL 61701 

CM,CS,MS 
Hewletl-Packard Co. 

Arizona 
ENGLEWOOD, CO 80110 Tel: (309) 663-0383 Minnesota No. 1 Pennsylvania Plaza 

Hewlett-Packard Co. 
Tel: (303) 771-3455 CM,CS,Ms·· Hewlett-Packard Co. 55th Floor 

2336 East Magnolia Street 
A,CM,CP,E,MS 

Hewlett-Packard Co. 2025 W. Larpenteur Ave. 34th Street & 8th Avenue 
PHOENIX, AZ 85034 Connecticut 1100 31st Street ST. PAUL, MN 55113 NEW YORK, NY 10001 
Tel: (602) 273-8000 Hewletl-Packard Co. DOWNERS GROVE, IL 60515 Tel: (612) 644-1100 Tel: (212) 971-0800 
A,CM,CP,E,MS 4 7 Barnes Industrial Road Soulh Tel: (312) 960-5760 A,CM,CP,E,MP CM,CP,E• ,M• 

Hewlett-Packard Co. P.O. Box 5007 CM,CP MiBBIBBippi Hewlett-Packard Co. 
2424 Easl Aragon Road WALLINGFORD, CT 06492 Hewlett-Packard Co. Hewletl-Packard Co. 5858 East Molloy Road 
TUCSON, AZ 85706 Tel: (203) 265-7801 5201 Tollview Drive 322 N. Mart Plaza SYRACUSE NY 13211 
Tel: (602) 889-4661 A,CM,CP,E,MS ROLLING MEADOWS, IL 60008 JACKSON, MS 39206 Tel: (315) 455-2486 
CM,CS,E,Ms·· Florida Tel: (312) 255-9800 Tel: (601) 982-9363 A,CM,CS,E,MS 

Arkansas Hewlett-Packard Co. A,CM,CP,E,MP CM,MS Hewletl-Packard Co. 

Hewlell-Packard Co. P.O. Box 24210 Indiana MiBBouri 3 Crossways Park West 

P.O. Box 5646 2727 N. W. 62nd Slreet Hewletl-Packard Co. Hewlett-Packard Co. WOODBURY, NY 11797 

Brady Slation FORT LAUDERDALE, FL 33309 P.O. Box 50807 11131 Colorado Tel: (516) 921-0300 

LITTLE ROCK, AR 72215 Tel: (305) 973-2600 7301 No. Shadeland Avenue KANSAS CITY, MO 64 137 Telex: 510-221-2183 

Tel: (501) 376-1844 CM,CP,E,MP INDIANAPOLIS, IN 46250 Tel: (816) 763-8000 A,CM,CP,E,MS 

CM.MS Tel: (317) 842-1000 Telex: 910-771-2087 
A,CM,CS,E,MS A,CM,CS,E,MS 
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North Carolina Tennessee Washington FOR COUNTRIES AND EAST EUROPEAN AREAS 
Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co. AREAS NOT LISTED: 
5605 Roanne Way 8906 Kingslon Pike Bellefield Office Park AUSTRIA 
GREENSBORO, NC 27 409 KNOXVILLE, TN 37919 1203 1141h Ave. S.E CANADA Hewlett-Packard Ges.m.b.h. 
Tel: (919) 852-1800 Tel: (615) 691-2371 BELLEVUE, WA 98004 Wehlistrasse 29 
A,CM,CP,E,MS A",CM,MS Tel: (206) 454-3971 Ontario P.O. Box 7 

Ohio Hewlett-Packard Co. A,CM,CP,E,MP Hewlett-Packard (Canada) Ltd. A-1205 VIENNA, Austria 

Hewlett-Packard Co. 3070 Directors Row Hewlett-Packard Co. 6877 Goreway Drive Tel: (222) 35-16-20 

Directors Square Suite A-1 MISSISSAUGA, Ontario L4V IMS Telex: 135823/135066 
9920 Carver Road Tel: (416) 678-9430 
CINCINNATI, OH 45242 MEMPHIS, TN 38131 708 Norlh Argonne Road 

Telex: 610-492-4246 EUROPEAN AREAS 
Tel: (513) 891-9870 Tel: (901) 346-8370 SPOKANE, WA 99206 

CM,CP,MS A,CM,CS,MS Tel: (509) 535-0864 EASTERN USA SWITZERLAND 
Hewlett-Packard Co. Hewlett-Packard Co. CM,CS Hewlel!-Packard S.A. 

16500 Sprague Road Suite 103 West Virginia New Jersey 7 Rue du Bois-du-Lan 
CLEVELAND, OH 44 130 478 Craighead Street Hewlel!-Packard Co. Hewlett-Packard Co. CH- 1217 MEY~IN 2, Switzerland 
Tel: (216) 243-7300 NASHVILLE, TN 37204 4604 MacCorkle Ave., S.E. W 120 Century Road Tel: (022) 98-96-51 
Telex: 810-423-9430 Tel: (615) 383-9130 CHARLESTON, WV 25304 PARAMUS, NJ 07652 Telex: 27835 hpse 
A,CM,CP,E,MS CM.Ms·· Tel: (304) 925-0492 Tel: (201) 265-5000 Cable: HEWPACKSA Geneve 

Hewlett-Packard Co. Texas A,CM,MS 
MIDWESTERN USA MEDITERRANEAN AND 

962 Crupper Ave. Hewlett-Packard Co. Wisconsin MIDDLE EAST AREAS COLUMBUS, OH 43229 Suite 310W · Hewlel!-Packard Co. Illinois 
Tel: (614) 432-1041 7800 Shoalcreek Blvd. 150 S. Sunny Slope Road Hewlell-Packard Co. GREECE 
CM,CP,E• AUSTIN, TX 78757 BROOKFIELD, WI 53005 520 1 T ollview Drive Hewleil-Packard S.A. 
Hewlett-Packard Co. Tel: (512) 459-3143 Tel: (414) 784-8800 ROLLING MEADOWS, IL 60008 Mediterranean & Middle East 
330 Progress Rd. CM,E A,CM,CS,E' ,MP Tel: (312) 255-9800 Operations 
DAYTON, OH 45449 Hewlett-Packard Co. 35 Kolokatroni St. 
Tel: (513) 859-8202 Suite C110 URUGUAY SOUTHERN USA Plalia Kelallariou 
A,CM,CP,E• ,MS 4 171 North Mesa Pablo Ferrando S.A.C. e.I. GR-Kifissia, ATHENS, Greece 

EL PASO, TX 79902 Avenida Italia 2877 Georgia Tel: 808-0359, 808-0429 Oklahoma Tel: (915) 533-3555 Casilla de Correo 370 Hewlett-Packard Co. 
Hewlell-Packard Co. Telex: 21-6588 

CM,CS,E ',MS'• MONTEVIDEO P.O. Box 105005 Cable: HEWPACKSA Athens P.O. Box 32008 Tel: 40-3102 450 Interstate N. Parkway Hewlett-Packard Co. 6301 N. Meridan Avenue Telex: 901 Public Booth Para Pablo ATLANTA, GA 30339 OTHER AREAS OKLAHOMA CITY, OK 73122 5020 Mark IV Parkway 
FORT WORTH, TX 76106 Ferrando 919520 Tel: (404) 955-1500 Hewlett-Packard Co. Tel: (405) 721-0200 
Tel: (817) 625-6361 Cable: RADIUM Montevideo Telex: 810-766-4890 ICON Headquarters A• ,CM,CP,E •,MS A,E,M CM,C" 3495 Deer Creek Road 

Hewlett-Packard Co. Guillermo Kraft de/ Uruguay S.A. WESTERN USA PALO Al TO, CA 94304 
Suite 121 Hewlett-Packard Co. 

A vda. libertador Brig. Grat. U.S.A. 
9920 E. 42nd Street 10535 Harwin Slreet California 
TULSA, OK 7 4145 HOUSTON, TX 77036 Lavalleja 2083 

Hewlett-Packard Co. 
Tel: (415) 857-2824 

Tel: (713) 776-6400 MONTEVIDEO 
3939 Lankersham Blvd. 

TWX: 910-373-1267 
Tel: (918) 665-3300 Tel: 23 45 88, 23 48 08, 20 88 30 Telex: 034-8300; 034-8493 
A'",CM,CS,M• A,CM,CP,E,MP 

p NORTH HOLLYWOOD, CA 91604 
Cable: HEWPACK 

Oregon 
Hewlett-Packard Co. Tel: (213) 877-1282 

Hewle!t-Packard Co. 
P.O. Box 1270 VENEZUELA 

9255 Pioneer Court 
930 E. Campbell Rd. Hewlell-Packard de Venezuela C.A. 

WILSONVILLE, OR 97070 
RICHARDSON, TX 75081 P. 0. Box 50933 

Tel: (503) 682-8000 
Tel: (214) 231-6101 3a Transversal Los Ruices Norte 

A,CM,CP,E• ,MS 
A,CM,CP,E,MP Edificio Segre 2Y3 
Hewlett-Packard Co. CARACAS 1071 

Pennsylvania 205 Billy Mitchell Road Tel: 239-4 133 
Hewlett-Packard Co. SAN ANTONIO, TX 78226 Telex: 25146 HEWPACK 
Crystal Brook Professional Building Tel: (512) 434-8241 Cable: HEWPACK Caracas 
Route 35 CM,CS,E,MS A,CP,E,MS,P 
EATONTOWN, PA 07724 
Tel: (201) 542-1384 Utah YUGOSLAVIA 
A• ,CM,C • ,E ',P' Hewlett-Packard Co. Iskra Commerce, n. sol. o. 
Hewlell-Packard Co. 

3550 W. 2100 South Street Zastopslvo Hew/ell-Packard 
1021 8th Avenue 

SALT LAKE CITY, UT 84119 Obi/icev Venac 26 
King of Prussia Industrial Park 

Tel: (801) 974-1700 YU 11000 BEOGRAO 
KING OF PRUSSIA, PA 19406 

A,CM,CP,E,MS Tel: 636955 
Tel: (215) 265-7000 Virginia Telex: 11530 
Telex: 510-660-2670 Hewlell-Packard Co. c•,£ 0 ,M',P' 
A,CM,CP,E,MP P.O. Box 9669 Iskra Commerce, n. sol. o. 
Hewlett-Packard Co. 2914 Hungary Spring Road Zastopslvo Hew/ell-Packard 
111 Zeta Drive RICHMOND, VA 23228 Miklosiceva 38/Vll 
PITTSBURGH, PA 15238 Tel: (804) 285-3431 YU-61000 LJUBLJANA 
Tel: (412) 782-0400 A,CM,CP,E,MS Tel: 321674, 315870 
A,CM,CP,E,MP Hewlett-Packard Co. Telex: 31300 

South Carolina 3110 Peters Creek Road, N.W. c·,E',M',P• 

Hewlett-Packard Co. 
ROANOKE, VA 24015 

ZAMBIA Tel: (703) 922-7000 
P.O. Box 6442 CM,CS,E•• R.J. Tilbury (Zambia) Lid. 
6941-1 N. Trenholm Road P.O. Box 2792 
COLUMBIA, SC 29260 Hewlett-Packard Co. 

LUSAKA 
Tel: (803) 782-6493 5700 Thurston Avenue 

Tel: 81243 
CM,CS,E,MS VIRGINIA BEACH, VA 23455 

A,E,M,P 
Tel: (804) 460-2471 
CM.CS.MS 

9-01-80 




