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INTRODUCTION 

This manual provides operator information for the HP 
21MX Computer Series which are configured around the 
HP 2105A and HP 2108A Microprogrammable Processors 
illustrated in figure 1. Included in this manual are a list of 
the supporting documentation available; descriptive 
information for each control, connector, indicator, and fuse 
located on the operator or rear panel of the processor; 
basic operating procedures for the computer; and a list of 
halt codes and abnormal indications to aid the operator 
when one of these conditions exists. 

SUPPORTING DOCUMENTATION 

The following manuals may be ordered from a Hewlett­
Packard Sales and Service Office. Sales and Service 
Offices are listed at the back of this manual. 
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a. HP 21MX Computer Series Reference Manual, part no. 
02108-90002. 

b. HP 21MX Computer Series Installation and Service 
Manual, part no. 02108-90006. 

c. Microprogramming HP 21MX Computers Operating 
and Reference Manual, part no. 02108-90008. 

OPERATOR PANEL 

Figure 2 illustrates the location of each operator panel 
control and indicator and the following paragraphs 
describe their functions when used in the normal register 
display mode. For information on their use in the special 
register display mode, refer to the Operating Procedures 
section of this manual. Since the function of each is exactly 
the same as the function of those located on the operator 
panel of the HP 2105A Microprogrammable Processor, 
only the HP 2108A Microprogrammable Processor is 
illustrated. 

Figure 2. Operator Panel Controls and Indicators 
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0 STANDBY/OPERATE/LOCK/R - this four­
position, key-operated switch selects one of four computer 
operating conditions as follows: 

a. When set to the STANDBY position, the memory 
contents are sustained, the battery is charged, and 
CPU and I/O power is off. I/O interface printed circuit 
assemblies (PCA's) may be removed or installed 
without causing any damage to them, the processor, or 
the operator. If the optional power fail recovery system 
is installed and operative, the memory contents will be 
sustained for a minimum of 2 hours in the event of a 
power failure. The key is removable in this position. 

b. When set to the OPERATE position, power is applied 
to the entire processor mainframe. The key is not 
removable in this position. 

c. When set to the LOCK position, the RUN/HALT 
switch is disabled and all other processor functions are 
enabled (within the constraints of the run or halt mode 
of operation). The key is removable in this position. 

d. When momentarily set to the R(reset) position after a 
prolonged power failure, memory power is restored and 
the POWER FAIL/BATTERY light is on. The switch, 
when released, will automatically return to the 
ST AND BY position. The key is not removable in the R 
(reset) position. 

@ OVERFLOW - this light continuously displays the 
contents of the overflow register when the processor is in 
the run or halt mode. 

A '1' is indicated when the light is on and a 'O' is indicated 
when the light is off. 

@ EXTEND - this light continuously displays the 
contents of the extend register when the processor is in the 
run or halt mode. 

A '1' is indicated when the light is on and a 'O' is indicated 
when the light is off. 

© Display Register - this combination of 16 two­
position, momentary-contact, rocker switches and associ­
ated lights control and display the contents of the selected 
working register (A, B, M, T, P, or S) when the processor 
is in the halt mode. Only the contents of the S-register are 
displayed when the processor is in the run mode. 

A 'l' is indicated when the associated light is on and a 'O' 
is indicated when the associated light is off. Pressing the 
upper half of the switch sets the corresponding bit to a '1 ', 
while pressing the lower half of the switch sets the corre­
sponding bit to a 'O'. 

The Display Register is cleared to all zeros during the run 
or halt mode when CLEAR DISPLAY is pressed. 
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@ STORE/DISPLAY- this two-position, momentary­
contact, rocker switch causes the contents of the Display 
Register to be stored or displayed as follows: 

a. When STORE is pressed during the halt mode, the 
contents of the Display Register are stored in the 
selected working register. 

If the T-register is selected when STORE is pressed, 
the contents of the Display Register are loaded into 
memory cell 'm', the contents of the M-register are 
automatically incremented to 'm+l', and the contents 
of the Display Register remain the same. This latter 
feature permits the same data to be loaded in consecu­
tive locations in memory. 

If any other register is selected, only that register will 
be updated when STORE is pressed. 

b. When DISPLAY is pressed during the halt mode, the 
current contents of the selected working register are 
placed into the Display Register. This feature is used 
to recall a register after the contents of the Display 
Register have been changed or to display the new 
contents of the T-register after STORE is pressed. 

@ INC M/DEC M - this two-position, momentary­
contact, rocker switch increments and decrements the 
contents of the M-register as follows: 

a. When INC M is pressed during the halt mode, the con­
tents of the M-register are incremented by one. 

b. When DEC M is pressed during the halt mode, the con­
tents of the M-register are decremented by one. 

Incrementing or decrementing the contents of the 
M-register occurs even when the M-register is not 
displayed. 

G) INSTR STEP/CLEAR DISPLAY - this two­
position, momentary-contact, rocker switch advances the 
program to the next instruction and clears the Display 
Register as follows: 

a. When INSTR STEP is pressed during the halt mode, 
the current instruction is executed and the counter is 
advanced to the next instruction. If the T-register was 
not selected and the T-register light comes on when the 
switch is released, infinite indirect addressing is 
indicated. In this case, the program counter will not be 
advanced. 

b. When CLEAR DISPLAY is pressed during the run or 
halt mode, the contents of the Display Register are 
cleared, i.e., the contents becomes 000000 (octal). 

© <lllRegister Select~ - this combination of a two­
position, momentary-contact, rocker switch and six lights 
selects and indicates one of the six working registers when 
the processor is in the halt mode. The register currently 
selected for display in the Display Register is indicated 
when the light associated with the selected register is on. 



Pressing the left-hand half of this switch (<Ill) causes the 
next light to the left of the currently selected register to be 
on, which indicates that the associated register is now 
selected for display and modification. Similarly, pressing 
the right-hand half of this switch(~) causes the next light 
to the right of the currently selected register to be on, 
which indicates that the associated register is now selected 
for display and modification. 

A wraparound feature is included so that when the A­
register is selected and the left-hand half of this switch (<Ill) 
is pressed, the S-register will be selected for display. 
Similarly, when the S-register is selected and the 
right-hand half of this switch (~) is pressed, the A-register 
will be selected for display. 

After a programmed or manual halt, the T-register is auto­
matically selected for display. In the case of a programmed 
halt, the halt instruction will be displayed. In the case of a 
manual halt, the contents of the last accessed memory cell 
will be displayed. The light that corresponds to the 
T-register will be on to indicate that the contents of the 
T-register are being displayed. 

0 POWER FAIL/BATTERY - this light is turned on 
when power is restored after a power failure provided that 
the power fail/automatic restart feature is enabled. 

Pressing HALT, then PRESET or executing an STC 04 or 
CLC 04 instruction will turn this light off. 

This light will also flash on and off if the processor is 
equipped with the optional power-fail recovery system and 
battery is not charged to a sufficient level to sustain the 
memory contents for at least 1 hour, the BATTERY 
ON/OFF switch is set to OFF, or the battery is not 
connected. 

Note: The battery level is sampled every seven 
minutes, so sufficient time must be 
allowed for the light to be turned off once 
corrective action is taken. 

@ PARITY - this light, when on, indicates that a 
parity error occurred while reading from memory. 

In the halt mode, this light can be turned off by pressing 
PRESET. 

With the memory protect option installed (HP 2108A 
only) and the parity error interrupt system enabled, this 
light is automatically turned off by a parity error interrupt 
and is therefore not ordinarily on long enough to be visible. 

@ INTERRUPT SYSTEM - this light indicates the 
status of the interrupt system. When on, it indicates that 
the interrupt system is enabled and when off, it indicates 
that the interrupt system is disabled. 
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@ PRESET/IBL - this two-position, momentary­
contact, rocker switch disables, the interrupt system, 
resets the power-fail logic, clears the parity and/or 
overflow bits, and loads the contents of the paper tape or 
optional loader read-only-memory (ROM) as follows: 

a. When PRESET is pressed during the half mode, the 
interrupt system is disabled, power-fail logic is reset, 
and the parity and/or overflow bits are cleared (if set). 

The function of the power fail/automatic restart 
feature will be overridden when PRESET is pressed 
during recovery from a power failure. 

b. When IBL is pressed, the contents of the paper tape or 
optional loader ROM are written into the uppermost 64 
locations in the first 32K of directly addressable 
memory. Bits 15 and 14 of the S-register select the 
desired loader as listed in table 1. 

Table 1. Loader Selection 

BIT LOADER 

15 14 SELECTED 

0 0 Paper Tape Loader 

0 1 Optional Loader #1 

1 0 Optional Loader #2 

1 1 Optional Loader #3 

Bits 6 through 11 of the S-register must be set to the 
octal select code of the loading device. The function of 
the remaining bits is discussed in the procedure 
associated with the individual loader. 

@ RUN/HALT - this combination of a two-position, 
momentary-contact, rocker switch and associated light 
controls and indicates the run and halt modes of operation 
as follows: 

a. When RUN is pressed, the run mode is selected, the 
associated light is on, the processor begins the 
programmed operation, and all other operator panel 
controls are disabled with the exception of the Display 
Register, CLEAR DISPLAY, and HALT switches. 

During the run mode, the contents of the S-register are 
automatically selected for display in the Display 
Register and none of the other registers can be 
selected. Therefore, the Display Register effectively 
becomes the S-register and it can be directly addressed 
as 1/0 select code 01 (octal) by the program. 
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b. When HALT is pressed, the associated light is turned 
off at the end of the current machine cycle. All operator 
panel controls are enabled and the T-register is auto­
matically selected for display. If the halt was caused by 
a parity error or by pressing HALT, the contents of the 
last accessed memory cell will be displayed. If the halt 
was caused by the program, the halt instruction will be 
displayed. 

The functions of the RUN/ HALT switch are disabled 
when the ST AND BY /OPERATE/ LOCK/R switch is set 
to the LOCK position. 

REAR PANEL 

Figure 3 illustrates the location of each rear panel control, 
connector, and fuse and the following paragraphs describe 
their functions. Since the function of each is exactly the 
same as the function of those located on the rear panel of 
an HP 2105A Microprogrammable Processor, only the HP 
2108A Microprogrammable Processor is illustrated. 

0) Battery (optional) - this 12-volt battery, which is 
part of the optional power fail recovery system, will 
sustain a 32K memory for a minimum of 2 hours in the 
event of a power failure. The battery must be fully charged 
and connected to the BAT. INPUT connector, the 
BATTERY ON/OFF switch must be set to ON, F2 must 
be intact, and the memory sustaining circuitry must be 
installed and operative for this feature to function 
properly. 
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This feature also permits the processor mainframe to be 
transported from one location to another without being 
connected to an ac power source, provided that the 
transportation time does not exceed the 2-hour battery 
capacity. 

0 F2 this 5-ampere, 250-volt fuse provides 
protection for the memory sustaining circuitrY,. It also 
provides protection for the optional battery while it is 
being charged. 

® BATTERY ON/OFF - this two-position slide 
switch controls the application of current from the 
optional battery to the memory sustaining circuitry. 

© PWR CONT - this nine-pin connector provides the 
means to connect an external memory extender (HP 
2108A only), 1/0 extender, or satellite computer to the 
main computer. When connected, these units are 
controlled by the ST AND BY / OPERATE/ LOCK/ 
R switch located on the main computer. A power failure or 
error condition in any one of the units will cause all of the 
units to cease operation until the cause of the power failure 
or error condition has been corrected. 

@ BAT. INPUT- this two-pin connector provides the 
means to connect the optional battery to the memory 
sustaining circuitry. 

Figure 3. Rear Panel Controls, Connectors, and Fuses 
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© Fl - this fuse provides protection from an ac power 
line overload. The current and voltage ratings of the fuse 
required are listed in table 2. 

Table 2. Fuse Ratings 

REQUIRED FUSE RATING 
MODEL 

110 Vac, 60 Hz 220 Vac, 60 Hz 

HP 2105 4A, 250V 2A, 250V 

HP 2108 6A, 250V 4A, 250V 

(V "'LINE ON/OFF - this two-position toggle switch 
controls the application of ac power to the processor power 
supplies and ventilating fans. 

@ -LINE Connector - this three-input power line 
connector provides the means to connect an ac power 
source to the processor. 

OPERATING PROCEDURES 

The following procedures describe the startup sequence; 
how to initialize memory; how to load programs manually; 
how to load programs using paper tape, disc, magnetic 
tape, or other such media; how to verify and run 
programs; and how to enter the special register display 
mode. Each procedure requires that the following 
conditions be met. 

a. The "'LINE ON/OFF switch, located on the processor 
rear panel, must be set to ON. 

b. The processor must be connected to a suitable ac power 
source and the proper fuse (Fl) must be installed. 

Two additional procedures are provided which outline the 
shutdown sequence and describe how to exchange 1/0 
interface PCA's. 

STARTUP PROCEDURE 

Use the following procedure to return the processor to 
operating status from a standby condition. 

a. Set the key-operated switch to the OPERATE 
position. 

If none of the operator panel lights are on but the 
fans are operating or if all six <lllRegister SelectJJ> lights 
are on, set the key-operated switch first to the R(reset) 
position; then to the STANDBY position; then finally 
to the OPERATE position. (The contents of the 
memory will be sustained during this operation). 
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If none of the operator panel lights are on and the fans 
are not operating, check to ensure that ac power is 
available and that the "'LINE ON/OFF switch is set 
to ON. If the processor is housed in a system cabinet, 
also ensure that the system power switch is set to 
provide ac power. 

b. Load the contents of the paper tape or optional loader 
ROM, as desired, using the procedures provided in this 
manual. 

INITIALIZING MEMORY 

To clear memory including the A- and B-registers 
(memory cells 000000 and 000001, respectively) and to 
restore parity, proceed as follows: 

a. Set the key-operated switch to the ST AND BY 
position. 

b. If the processor is equipped with the optional power 
fail recovery system, set the BATTERY ON/OFF 
switch to OFF. 

c. Set the "'LINE ON/OFF switch to OFF. 

d. After waiting for approximately 1-second, set the 
"'LINE ON/OFF switch to ON. 

e. Set the BATTERY ON/OFF switch to ON. 

f. Set the key-operated switch first to the R(reset) 
position; then to the STANDBY position; then finally 
to the OPERATE position. 

All of the Display Register lights will be on for approxi­
mately 1-second during which time the memory is 
cleared. When the cycle is complete, the contents of the 
T-register are automatically selected for display. The 
contents of the T-, A-, B-, P-, and M-registers will be as 
follows: 

T-register = 000000 (octal) 

A-register= 000000 (octal) 

B-register = 000000 (octal) 

P-register = 100000 (octal) 

M-register = 077777 (octal) 

If so desired, the contents of these registers may be 
verified by pressing <lllRegister SelectJJ>, as required. 

LOADING PROGRAMS MANUALLY 

Programs may be manually loaded from the operator 
panel, if so desired. Use the following procedure: 

a. Press <lllRegister SelectJJ>, as required, to select the 
M-register for display in the Display Register. The 
light associated with the M-register will be on once the 
M-register is selected. 
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b. Change the contents of the Display Register to the 
desired binary starting address of the program to be 
loaded. It may be faster to press CLEAR DISPLAY 
and begin from an all-zero display. 

c. Press STORE to store the contents of the Display 
register in the M-register. 

d. Press <lllRegister Selectlll>, as required, to select the 
T-register for display in the Display Register. The light 
associated with the T-register will be on once the 
T-register is selected. 

e. Change the contents of the Display Register to the 
binary instruction code of the first instruction of the 
program to be loaded. It may be faster to press 
CLEAR DISPLAY and begin from an all-zero display. 

f. Press STORE to store the contents of the Display 
Register in the T-register. Pressing STORE with the 
T-register selected automatically causes the contents 
of the M-register to be incremented by one, which is the 
address of the next instruction to be loaded. The 
contents of the Display Register are not changed. This 
feature permits the same data to be loaded into con­
secutive locations in memory. The current contents of 
memory cell 'm' can be recalled for verification by 
pressing DISPLAY. 

g. Repeat steps e and f until the entire program has been 
loaded. 

LOADING PROGRAMS FROM A PAPER TAPE 
READER 

The following procedures should be used when loading 
programs from a paper tape reader. The contents of the 
paper tape loader ROM must be loaded into memory 
before programs can be loaded. 

LOADING THE PAPER TAPE LOADER. Use the 
following procedure to load the contents of the paper tape 
loader ROM into memory. 

At the operator panel of the processor, perform the 
following: 

a. Press <lllRegister Selectlll>, as required, to select the 
S-register for display in the Display Register. The light 
associated with the S-register will be on once the 
S-register is selected. 

b. Press CLEAR DISPLAY to clear the contents of the 
Display Register. Since bits 15 and 14 are cleared at 
this time, the paper tape loader ROM will be selected. 

c. Change bits 6 through 11 of the Display Register to the 
octal select code of the paper tape reader. Pressing the 
upper half of the corresponding Display Register 
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switch sets that bit to a 'l' (the associated light will be 
on), while pressing the lower half of the switch sets 
that bit to a 'O' (the associated light will be off). 

Since bits 0 through 5, 12, and 13 are not used in con­
junction with the paper tape loader, they are ignored. 

d. Press STORE to store the contents of the Display 
Register in the S-register. 

e. Press IBL to load the contents of the paper tape loader 
ROM into the uppermost 64 locations in the first 32K 
of directly addressable memory. 

A successful load is indicated if the OVERFLOW light 
remains off. An unsuccessful load is indicated if the 
OVERFLOW light is on; this will occur if the select 
code programmed in step c was less than 10 (octal) or if 
a memory hardware fault is detected. 

LOADING PROGRAMS. Use the following procedure to 
load programs from the paper tape reader into memory. 
Programs must be in binary form and must contain 
absolute addresses. It is assumed that the contents of the 
paper tape loader ROM have been previously loaded in 
memory and that the paper tape reader has been properly 
prepared for reading before performing these steps. 

At the operator panel of the processor, perform the 
following: 

a. Press <lllRegister Selectlll>, as required, to select the 
P-register for display in the Display Register. The 
P-register contains the address of the first instruction 
associated with the paper tape loader. This address will 
depend upon the size of the memory being used. These 
starting addresses and corresponding memory sizes are 
listed in table 3. (This step is included for program 
reference information only and may be omitted, if so 
desired). 

Table 3. Starting Address Vs. Memory Size 

MEMORY STARTING ADDRESS (in octal) 
SIZE OF THE PAPER'TAPE LOADER 

4K 007700 

8K 017700 

12K 027700 

16K 037700 

24K 057700 

32K 077700 

b. Press PRESET to initialize the computer. 

c. Press RUN to start the paper tape loader program. The 
associated light will be on and the program will be 
loaded from the paper tape reader into memory. 



When the processor halts, the associated light will be 
turned off and the T-register will automatically be 
selected for display in the Display Register. A 
successful program load is indicated if the contents of 
the Display Register are 102077 (octal). If the halt code 
displayed is not 102077 (octal), one of two possible 
error condition halt codes will be displayed. If the halt 
code displayed is 102055 (octal), an address error is 
indicated. Check to ensure that the proper tape was 
used or that the tape was not installed backwards. If 
the halt code displayed is 102011 (octal), a checksum 
error is indicated. Check for a possible defective or 
dirty tape or tape reader. 

LOADING PROGRAMS FROM OTHER LOADING 
DEVICES 

The following procedures should be used when loading 
programs from a disc, magnetic tape, or other such media. 
The contents of the optional loader ROM, associated with 
the loading device, must be loaded before the program can 
be loaded. Locations have been provided within the 
processor to accommodate up to three optional loaders, 
i.e., optional loader #1, #2, and #3. Each of these loaders is 
used to control the loading of programs from a particular 
type of loading device. It is assumed that the optional 
loader ROM, associated with the loading device to be used, 
is installed in the processor and that its location is known. 

LOADING AN OPTIONAL LOADER. Use the following 
procedure to load the contents of the associated optional 
loader ROM into memory. 

At the operator panel of the processor, perform the 
following: 

a. Press <lllRegister Select~, as required, to select the 
S-register for display in the Display Register. The light 
associated with the S-register will be on once the 
S-register is selected. 

b. Press CLEAR DISPLAY to clear the contents of the 
Display Register. 

c. Change bits 15 and 14 of the Display Register as listed 
in tabie 4 to select the optional loader that corres­
ponds to the loading device to be used. 

Table 4. Optional Loader Selection 

BIT LOADER 

15 14 SELECTED 

0 1 Optional Loader #1 

1 0 Optional Loader #2 

1 1 Optional Loader #3 
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d. Change bits 6 through 11 of the Display Register to the 
octal select code of the loading device to be used. 

e. Change bits 0 through 5, 12, and 13 as outlined in the 
instructions included with the optional loader to be 
used. 

f. Press STORE to store the contents of the Display 
Register in the S-register. 

g. Press IBL to load the contents of the selected optional 
loader ROM into the uppermost 64 locations in the first 
32K of directly addressable memory. 

A successful load is indicated if the OVERFLOW light 
remains off. An unsuccessful load is indicated if the 
OVERFLOW light is on; this will occur if the select 
code programmed in step c was less than 10 (octal) or if 
a memory hardware fault is detected. 

LOADING PROGRAMS. Use the following procedure to 
load programs from the loading device into memory. 
Programs must be in binary form and must contain 
absolute addresses. It is assumed that the contents of the 
associated optional loader ROM have been previously 
loaded in memory and that the loading device has been 
properly prepared for reading before performing these 
steps. 

At the operator panel of the processor, perform the 
following: 

a. Press <lllRegister Select~, as required, to select the 
P-register for display in the Display Register. The 
P-register contains the address of the first instruction 
associated with the selected optional loader. This 
address will depend upon the size of the memory being 
used. These starting addresses and corresponding 
memory sizes are the same as those listed in table 3. 
(This step is included for program reference 
information only and may be omitted, if so desired). 

b. Press PRESET to initialize the computer. 

c. Press RUN to start the loader program. The associated 
light will be on and the program will be loaded from the 
loading device into memory. 

When the processor halts, the associated light will be 
turned off and the T-register will automatically be 
selected for display in the Display Register. A 
successful program load is typically indicated if the 
contents of the Display Register are 102077 (octal). 
Refer to the instructions included with each optional 
loader for the specific halt code used. 
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VERIFYING PROGRAMS 

Programs may be verified after loading, if so desired. Use 
the following procedure: 

a. Press <11Register Select~. as required, to select the 
M-register for display in the Display Register. The 
light associated with the M-register will be on once the 
M-register is selected. 

b. Change the contents of the Display Register to the 
binary starting address of the program to be verified. 
It may be faster to press CLEAR DISPLAY and begin 
from an all-zero display. 

. c. Press STORE to store the contents of the Display 
Register in the M-register. 

d. Press <llRegister Select~. as required, to select the 
T-register for display in the Display Register. The light 
associated with the T-register will be on once the 
T-register is selected. 

e. Verify that the binary instruction code displayed is as 
desired for the first programmed instruction. 

f. Press INC M to increment the contents of the M­
register by one and verify that the binary instruction 
code displayed is as desired for the next programmed 
instruction. 

g. Repeat step f until all programmed instructions have 
been verified. Pressing DEC M permits the previous 
programmed instruction to be verified. 

RUNNING PROGRAMS 

To run a program after it has been loaded, proceed as 
follows: 

a. Press <llRegister Select~, as required, to select the 
P-register for display in the Display Register. The light 
associated with the P-register will be on once the 
P-register is selected. 

b. Change the contents of the Display Register to the 
binary starting address of the program to be run. It 
may be faster to press CLEAR DISPLAY and begin 
from an all-zero display. 

c. Press STORE to store the contents of the Display 
Register in the P-register. 

d. Press PRESET to initialize the computer. 

e. Press RUN to start the program. The associated light 
will be on as long as the program is running. 
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If the key-operated switch is set to OPERATE, all 
operator panel controls are disabled with the exception 
of the Display Register, CLEAR DISPLAY, and 
HALT switches. 

During the run mode, the contents of the S-register are 
automatically selected for display in the Display 
Register and none of the other registers can be 
selected. Therefore, the Display Register effectively 
becomes the S-register and it can be directly addressed 
as I/O select code 01 (octal) by the program. 

If the key-operated switch is set to LOCK, the 
functions of the RUN/HALT switch are disabled. All 
other operator panel controls are enabled within the 
constraints of the run or halt mode of operation. 

When the processor halts, the T-register is auto­
matically selected and the contents of the last memory 
cell accessed are displayed in the Display Register . 

ENTERING THE SPECIAL REGISTER 
DISPLAY MODE 

The operator panel microcoded routines permit displaying 
and/or modifying the contents of the X- and Y-registers, 
scratch pad registers S3 through S12, counter register, 
central interrupt register, overflow register, and extend 
register, in addition to the six working registers. The six 
working registers are accessed, as previously described, in 
the normal register display mode. The other registers are 
accessed by entering the special register display mode. 

To enter the special register display mode, proceed as 
follows: 

a. Press <llRegister Select~, as required, to select the 
M-register for display in the Display Register. The 
light associated with the M-register will be on once the 
M-register is selected. 

b. Press CLEAR DISPLAY to clear the contents of the 
Display Register. 

c. Change bit 15 of the Display Register to a 'l' (the 
associated light will be on) and ensure that bit 14 
remains at a 'O' (the associated light will be off). Bits 15 
(when set) and 14 (when clear) select the special regis­
ter display mode. 

Note: Do NOT press STORE. If STORE is 
pressed, bit 15 will be lost since the 
M-register only stores bits 0 through 14. 
This feature prevents accidental entry 
into the special register display mode 
during normal operation. 

d. Change bits 0 through 3 of the Display Register as 
listed in table 5 to select the desired register for 
display. The contents of the display form the register 
pointer. 

Note: Again, do NOT press STORE. 



Table 5. Register Selection 

REGISTER POINTER 
DESIRED REGISTER BITS* 

15 14 3 2 1 0 

x 1 0 0 0 0 0 
y 1 0 0 0 0 1 

Counter 1 0 0 0 1 0 
S3 1 0 0 0 1 1 
S4 1 0 0 1 0 0 
S5 1 0 0 1 0 1 
S6 1 0 0 1 1 0 
S7 1 0 0 1 1 1 
SB 1 0 1 0 0 0 
S9 1 0 1 0 0 1 

S10 1 0 1 0 1 0 
S11 1 0 1 0 1 1 
S12 1 0 1 1 0 0 

Central Interrupt 1 0 1 1 0 1 
Overflow 1 0 1 1 1 0 
Extend 1 0 1 1 1 1 

* 1 =bit set (the associated light will be on). 
0 = bit cleared (the associated light will be off). 

Since bits 13 through 4 are not used in the special 
register display mode, they are ignored. 

e. Press the right-hand half of the ... Register Select~ 
switch (~) as if to select the T-register. The light 
associated with the T-register will be on, but in this 
case, the special register display mode will automati­
cally be entered and the contents of the desired register 
will be displayed in the Display Register, rather than 
the T-register. The register pointer will be stored 
internally and bits 13 through 4 will be cleared in the 
process. 

Once the special register display mode is entered, the 
register pointer will be displayed whenever the M-register 
light is on. 

Note: The contents of the M-register are not affected in 
the special register display mode unless 
STORE is accidently pressed. 

In the special register display mode, pressing INC M with 
the M-register light on will increment the register pointer 
(all 16 bits) by one. Pressing DEC M will decrement only 
bits 0 through 7 of the register pointer by one. If bits 0 
through 7 are all cleared when DEC M is pressed, they will 
all be set. 

In the special register display mode, pressing INC M with 
the T-register light on will increment bits 0 through 3 of 
the register pointer by one. Pressing DEC M will 
decrement bits 0 through 3 of the register pointer by one. 
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If bits 0 through 3 are all cleared when DEC M is pressed, 
they will all be set. The register pointer will then be 
pointing to the extend register. Similarly, if bits 0 through 
3 are all set when INC M is pressed, they will all be 
cleared. The register pointer will then be pointing to the 
X-register. This feature maintains the range of the register 
pointer within the number of accessible registers (16). 

Table 6 lists the effect that each operator panel control will 
have while operating in the special register display mode 
and the various ways of re-entering the normal register 
display mode. Table 7 lists the way each register is 
displayed or altered in the special register display mode. 

SHUTDOWN PROCEDURES 

One of the following procedures should be used when the 
processor is shut down during periods of nonoperation. 
The first procedure should be used when it is necessary to 
sustain memory contents. The second procedure should be 
used when it is not necessary to sustain memory contents. 

SHUTDOWN PROCEDURE (MEMORY SUSTAINED). 
Use the following procedure to shut down the processor 
when it is necessary to sustain memory contents during 
periods of nonoperation. 

a. Ensure that ac power is available and that the -.LINE 
ON/OFF switch is set to ON. If the processor is housed 
in a system cabinet, also ensure that the system power 
switch is set to provide ac power to the computer. 

b. Set the key-operated switch to the ST AND BY 
position. When set to this position, the memory 
contents are sustained by the internal power supply, a 
trickle charge is applied to the battery, and CPU and 
1/0 power is off. In the event of a power failure, the 
contents of memory would be lost. However, if the 
optional power fail recovery system is installed and 
operative, the memory contents would be sustained for 
a minimum of 2 hours. 

SHUTDOWN PROCEDURE (MEMORY NOT SUS­
TAINED). Use the following procedure to shut down the 
processor when it is not necessary to sustain memory 
contents during extended periods of nonoperation. 

a. Set the key-operated switch to the ST AND BY 
position. 

b. If the processor is equipped with the optional power 
fail recovery system, set the BATTERY ON/OFF 
switch to OFF to prevent the optional battery from 
discharging. 

c. Set the -LINE ON/OFF switch to OFF or if the 
processor is housed in a system cabinet, set the system 
power switch to remove ac power. All memory contents 
will be lost during this operation. 

9 
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Table 6. Special Register Display Mode Control Operations 

OPERATOR PANEL 
CONTROL PRESSED 

.. 
.. 

STORE 

DISPLAY 

INC M 

DECM 

PRESET 

IBL 

RUN/HALT 

INSTR STEP 

CLEAR DISPLAY 

STORE 

DISPLAY 

EFFECT 

<4Register Select11> light shifts to the right and 
the P-register is selected for display in the 
Display Register. 

<4Register Select..,. light shifts to the left and 
the register pointer is selected for display 
in the Display Register (refer to table 5). 

Contents of the Display Register are stored 
in the register selected by the register pointer 
per table 7. 

Contents of the register selected by the 
register pointer are displayed in the Display 
Register per table 7. The register pointer 
remains unchanged. 

Bits 0 through 3 of the register pointer are 
incremented by one. Contents of the register 
selected by the new register pointer value are 
displayed in the Display Register per table 7. 

Bits 0 through 3 of the register pointer are 
decremented by one. Contents of the register 
selected by the new register pointer value are 
displayed in the Display Register per table 7. 

Same as for the normal register display 
mode, except that the display remains un­
changed. 

Same as for the normal register display 
mode, except that the contents of the last 
accessed memory cell are displayed in the 
Display Register. 

Same as for the normal register- display 
mode. 

Same as for the normal register display 
mode. 

Same as for the normal register display 
mode. 

<4Register Select11> I ight shifts to the right 
and the T-register is selected. If bit 15 = '1' 
and bit 14 = '0'. the special register display 
mode is automatically entered and the regis­
ter selected by the register pointer is dis­
played in the Display Register per table 7. 

<4Register Select11> light shifts to the left and 
the B-register is selected for display in the 
Display Register. 

Contents of the Display Register are stored 
in the M-register. Bit 15 is cleared. 

Contents of the register pointer are restored 
for display in the Display Register. This 
feature is useful in checking the register 
pointer after the display has been changed. 

TERMINATES 
SPECIAL REGISTER 

DI SPLAY MODE 

yes 

no 

no 

no 

no 

no 

yes 

yes 

yes 

yes 

no 

no 

yes 

yes 

no 
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Table 6. Special Register Display Mode Control Operations (continued) 

OPERATOR PANEL 
CONTROL PRESSED 

INC M 

DECM 

PRESET 

IBL 

RUN/HALT 

INSTR STEP 

CLEAR DI SPLAY 

EFFECT 

Register pointer is displayed in the Display 
Register and it is incremented by one. 

Register pointer is displayed in the Display 
Register and only bits 0 through 7 are 
decremented by one. 

Same as for the normal register display 
mode, except that the display remains un­
changed. Press the right-hand half of the 
.,.Register Select~ switch (~) to automati­
cally re-enter the special register display 
mode. 

Same as for the normal register display 
mode, except that the contents of the M­
register are displayed in the Display Register. 

Same as for the normal register display 
mode. 

Same as for the normal register display 
mode, except that the address of the last 
memory cell accessed is displayed in the 
Display Register 

Same as for the normal register display 
mode. 

TERMINATES 
SPECIAL REGISTER 

DISPLAY MODE 

no 

no 

yes 

yes 

yes 

yes 

no 

Table 7. Effects of Displaying and/or Altering Selected Registers 

DISPLAY 

When selected by pressing 
~**.INC M*, DEC M*, DISPLAY* 

Contents ( 16 bits) of the selected register are 
displayed in the Display Register. 

Contents (8 bits) of this register are displayed 
in bits 0 through 7 of the Displa"y Register. 
Bits 8 through 15 of the display will all be set. 

Contents (6 bits) of this register are displayed 
in bits 0 through 5 of the Display Register. 
This display is the octal select code of the 1/0 
device that caused the last processor interrupt. 
The contents of this register are not affected. 
With the memory protect option installed 
(HP 2108A only). displaying this register will 
constitute a .violation because an 1/0 type 
instruction is simulated. 

177777 (octal) 

When STORE 
is pressed* 

Contents ( 16 bits) of the Display Register 
are stored in the selected register. The dis­
play remains unchanged. 

Bits 0 through 7 of the Display Register are 
stored in this register. The display remains 
unchanged. 

Octal select code of any 1/0 device request· 
ing service is stored in this register. This 
feature should be used with caution because 
the processor will acknowledge the inter­
rupt when the select code is displayed. Bits 0 
through 5 will be cleared if no 1/0 device is 
requesting service. 

If bit 0 of the Display Register is set, the 
selected register will be set. If bit 0 of the 
Display Register is cleared, the selected 
register will be cleared. 

*When the T-register light is on. **When the M-register light is on. 

11 
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EXCHANGING 1/0 INTERFACES 

Provisions have been made to accommodate up to four 1/0 
interface PCA's in an HP 2105A or up to nine in an 
HP 2108A. In either case, the location of an 1/0 interface 

SELECT INTERRUPT 
CODE PRIORITY 

138 LOWEST 

128 

t 118 

108 HIGHEST 

7023-4 

PCA determines the priority by which the associated 
device interrupts will be serviced by the processor. 
Figures 4 and 5 show the location of the 1/0 slots in an 
HP 2105A and an HP 2108A Microprogrammable 
Processor, respectively. Also shown are the select code and 
interrupt priority associated with each 1/0 slot. 

PCA RETAINER 

Figure 4. HP 2105A Microprogrammable Processor - 1/0 Section 

7023-5 
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Figure 5. HP 2108A Microprogrammable Processor - 1/0 Section 
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When it becomes necessary to install a new 1/0 interface 
PCA or change the location of an existing one, proceed as 
follows: 

Note: Do NOT set the ~LINE ON/OFF switch, 
located on the processor rear panel, to 
OFF and if the processor is housed in a 
system cabinet, do NOT set the system 
power switch to remove ac power because 
the power to the memory would be 
removed and its contents would be lost. 

a. Set the key-operated switch to the ST AND BY position 
to remove CPU and I/O power. 

b. If the processor is equipped with the optional power 
fail recovery system, set the BATTERY ON/OFF 
switch, located on the processor rear panel, to OFF and 
remove the battery cable from the BAT. INPUT 
connector. 

c. Remove the rear cover from the processor rear panel by 
loosening the four captive screws (HP 2105A) or 
pulling the four plungers (HP 2108A). This provides 
access to the I/O section of the computer. 

d. Loosen the screw (HP 2105A) or screws (HP 2108A) 
that secures the PCA retainer to the processor rear 
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panel and slide the PCA retainer to the right to permit 
installation or exchange of 1/0 PCA' s, as required. 

e. Install the new I/O interface PCA or exchange I/O 
interface PCA's, as required. 

If an HP 12979A I/O Extender is to be used, install its 
interface PCA in the first available, lowest priority I/O 
slot. Up to two of these units may be used with an 
HP 2105A or HP 2108A Microprogrammable 
Processor. 

f. Replace the rear cover. 

g. If the processor is equipped with the optional power 
fail recovery system, connect the battery cable to the 
BAT. INPUT connector and set the BATTERY 
ON/OFF switch to ON. 

HALT CODES 

Table 8 provides a quick reference to those halt codes 
associated with the paper tape loader. Also included is the 
halt code displayed when HALT is pressed, a parity error 
occurs, or a program halt instruction is encountered. These 
halt codes are displayed in the Display Register, when the 
processor is in the halt mode. 

Table 8. Halt Codes 

HALT CODE COMMENTS 
(in octal) 

102077 Indicates a successful program load from paper tape and typically indicates a successful 
program load from disc, magnetic tape, or other such media. 

102055 Indicates that an address error occurred while loading from paper tape. Check to ensure 
that the proper tape was used or that it was not installed backwards. 

102011 Indicates that a checksum error occurred while loading from paper tape. Check for a 
possible defective or dirty tape or tape reader. 

xxxxxx If the halt was manually caused by pressing HALT, the contents of the last accessed 
memory cell will be displayed. 

If the halt was caused by a parity error (PARITY light is on), the contents of the last 
accessed memory cell will be displayed. The displayed memory cell is not necessarily 
the memory cell that contained the parity error. 

If the halt was caused by the program, the halt instruction will be displayed. 

13 
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ABNORMAL INDICATIONS 

Table 9 provides a quick reference to the operator panel indications that occur when an abnormal condition exists during 
operation in the normal register display mode. 

14 

INDICATION 

POWER FAIL/BATTERY light re­
mains on. 

POWER FAIL/BATTERY light 
flashes on and off. 

Note: 

The battery level is sampled every 
seven minutes, so allow sufficient 
time for the I ight to be turned off 
once corrective action has been 
taken. 

PARITY light is on. 

OVERFLOW light is on after IBL 
is pressed. 

Table 9. Abnormal Indications 

ABNORMAL 
CONDITION 

Indicates that power has been re­
stored after a power failure and 
that the power fail/automatic re­
start feature is enabled. 

Indicates that: 

a. The battery is not charged to a 
sufficient level to sustain the 
memory contents 

b. The BATTE RY ON/OFF switch 
is set to OFF. 

c. The battery is not connected. 

d. The optional battery is defective. 

Indicates that a parity error occurred 
while reading from memory. 

Indicates that: 
a. The presence of memory was 

not detected. 

b. The programmed select code 
was less than 10 (octal). 

c. The memory was defective. 

*Hewlett-Packard Sales and Service Offices are I isted at the back of this manual. 

REMEDY 

Press HALT; then PRESET or exe­
cute an STC 04 or CLC 04 in­
struction. 

a. Permit the battery to fully 
charge. 

b. Set the BATTERY ON/OFF 
switch to ON. 

c. Connect the battery to the 
BAT. INPUT connector. 

d. Call your local Hewlett-Packard 
Sales and Service Office for 

. * service. 

Call your local Hewlett-Packard 
Sales and Service Office for service.* 

a. Check that memory modules 
are installed and programmed 
correctly. 

b. Check that the programmed 
select code is within range. 

c. Call your local Hewlett-Packard 
Sales and Service Office for 
service.* 
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Oklahoma City 73132 
Tel: (405) 721-0200 
TWX: 910-830-6862 

OREGON 
17890 SW Boones Ferry Road 
Tualatin 97062 
Tel: (503) 620-3350 
TWX: 910-467-8714 

PENNSYLVANIA 
111 Zeta Drive 
Pittsburgh 15238 
Tel: (412) 782-0400 
Night: 782-0401 
TWX: 710-795-3124 

1021 8th Avenue 
King of Prussia Industrial Park 
King of Prussia 19406 
Tel: (215) 265-7000 
TWX: 510-660-2670 

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

~TENNE3SEE 

Memphis 
Tel: (901) 274-7472 

ONTARIO 
Hewlett-Packard (Canada) Ltd. 
1785 Woodward Dr. 
Ottawa K2C OP9 
Tel: (613) 225-6530 
TWX: 610-562-8968 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
Mississauga L4V Il9 
Tel: (416) 678-9430 
TWX: 610-492-4246 

PERU 
Compaiiia Electro Medica S.A. 
Ave. Enrique Canaual 312 
San Isidro 
Casilla 1030 
Lima 
Tel: 22-3900 
Cable: ELMED Lima 

PUERTO RICO 
San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de Leon 154 
Pda. 3-PTA de Tierra 
San Juan 00906 
Tel: (809) 725-3342, 722-3342 
Cable: SATRONICS San Juan 
Telex: SATRON 3450 332 

TEXAS 
P.O. Box 1270 
201 E. Arapaho Rd. 
Richardson 75080 
Tel: (214) 231-6101 
TWX: 910-867-4723 

P.O. Box 27409 
6300 Westpark Drive 
Suite 100 
Houston 77027 
Tel. (713) 781-6000 
TWX: 910-881-2645 

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

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

VIRGINIA 
P.O. Box 9854 
2914 Hungary Springs Road 
Richmond 23228 
Tel: (804) 285-3431 
TWX: 710-956-0157 

WASHINGTON 
Bellefield Office Pk. 
1203 -114th SE 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2446 

*WEST VIRGINIA 
Charleston 
Tel: (304) 345-1640 

WISCONSIN 
9431 W. Beloit Road 
Suite 117 
Milwaukee 53227 
Tel: (414) 541-0550 

FOR U.S. AREAS NOT 
LISTED: 
Contact the regional office near-
est you: Atlanta, Georgia __ . 
North Hollywood, Cal!fornia •. , 
Paramus, New Jersey_ . , Skokie, 
Illinois. Their complete ad-
dresses are llsted above. 
*Service Only 

QUEBEC 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Pointe Claire H9R 1G7 
Te!: (518) 561-6520 
TWX: 610-422-3022 
Telex: 05-821521 HPCL 

Hewlett-Packard (Canada) Ltd. 
2376 Galvani Street 
Ste-Foy GIN 4G4 
Tel: (418) 688-8710 

FOR CANADIAN AREAS NOT 
LISTED: 
Contact Hewlett-Packard (Can­
ada) Ltd. in Mississauga 

URUGUAY 
Pablo Ferrando S.A. 
Comerclal e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

VENEZUELA 
Hewlett-Packard de Venezuela 
C.A. 
Apartado 50933 
Edificio Segre 
Tercera Transversal 
Los Ruices Norte 
Caracas 107 
Tel: 35-00-11 
Telex: 21146 HEWPACK 
Cable: HEWPACK Caracas 

FOR AREAS NOT LISTED, 

CONTACT: 
Hewlett-Packard 
Inter-Americas 
3200 Hil!view Ave. 
Palo Alto, California 94304 
Tel: {415) 493-1501 
TWX: 910-373-1267 
Cable: HEWPACK Palo Alto 
Telex: 034-8300, 034-8493 
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EUROPE 
AUSTRIA Hewlett-Packard France Hewlett-Packard GmbH Hewlett-Packard Ltd. PORTUGAL TURKEY 
Hewlett-Packard Ges.m.b.H Zone A6ronautlque VertrlebsbDro Hamburg The Graftons Telectra-Empresa Ttcnica de Telekom Engineering Bureau 
Handelska 52/3 Avenue Clement Ader Wendenstr. 23 Stamford New Road Equipamentos El6ctricos S.a.r.I. saglik Sok No. 15/1 
P.O. Box 7 F-31770 Colomlers D-2000 Hamburg 1 Altrlacham, Cheshire Rua Rodrigo da Fonseca 103 Ayaspasa-BeYoa:lu 
A-1205 Vienna Teh (61) 86 81 55 Teh (040) 24 13 93 Teh (061) 928·9021 P.O. Box 2531 P.O. Box 437 Beyoglu 
Teh (0222) 33 66 06 to 09 Telex: 51957 Cable: HEWPACKSA Hamburg Telex: 668068 P-Llsbon 1 TR-Istanbul 
Cable: HEWPAK Vienna Telex: 21 63 032 hphh d Teh (19) 68 60 72 Tel: 49 40 40 
Telex: 75923 hewpak a Hewlett-Packard France ITALY Cable: TELECTRA Lisbon Cable: TELEMATION Istanbul 

Agence R6gionale Hewlett-Packard GmbH Hewlett-Packard ltaliana S.p.A. Telex: 1598 
BELGIUM Boulevard Ferato-Gamarra Vertriebsbllro Hannover Via Amerigo Vespucci 2 UNITED KINGDOM 
Hewlett-Packard Benelux Boite Postale No. 11 MeUendorfer Strasse 3 1·20124 Milan SPAIN Hewlett-Packard Ltd. 
S.A./N.V. F-13100 Luynes D-3000 Hannover-KIHfeld Tel: (2) 6251 (10 lines) Hewlett-Packard Espai'iola, S.A. 224 Bath Roa~ 
Avenue de Col-Vert, 1, Teh (47) 24 00 66 Teh (0511) 55 06 26 Cable: HEWPACKIT Milan Jerez No 8 GB-Sloup, SLl 4 OS, Bucks 
(Groenkraaglaan) Telex: 41770 

Hewlett-Packard GmbH Telex: 32046 E-Madrld 16 Tel: Slough (0753) 33341 
B-1170 Brussels Hewlett-Packard France Vertrlebsburo Nuremberg Hewlett-Packard ltaliana S.p.A. 

Tel: 458 26 00 Cable: HEWPIE Slough 
Teh (02) 72 22 40 Agency Rtglonale Hersbruckerstrasse 42 Vitolo Pastor!, 3 

Telex: 23515 hpe Telex: 848413 
Cable: PALOBEN Brussels 63, Avenue de Rochester D-8500 Nuremller1 1·35100 Padowa Hewlett-Packard Espaftola, S.A. Hewlett-Packard Ltd. 
Telex: 23 494 paloben bru F-35000 Hennas Tel' '(0911) 57 10 66 Teh (49) 66 40 62 Milanesado 21-23 "The Graftons" 

Teh (99) 36 33 21 Telex: 623 860 Telex: 32046 via Miian E-B•ctlona 17 Stamford New Road 
DENMARK Telex: 74912 F Tel: (3) 203 62 00 GB-Altrlncllam, Cheshire 
Hewlett-Packard A/S Hewlett-Packard GmbH Hewlett-Packard Italians SPA Telex: 52603 hpbe e Teh (061) 928-9021 
DataveJ 38 Hewlett-Packard France Vertrlebsbilro MDnchen Via Medaglie d'Oro, 2 Telex: 668068 
DK-3460 B1rke"9d Agence R6gionale Unterhachlnger Strasse 28 1-56100 Pisa Hewlett-Packard Espanola S.A. 
Teh (01) 81 66 40 74, All6e de la Robertsau ISAR Center Teh (050) 500022 Av Ramon y Cajal, 1 Hewlett-Packard, Ltd. 
Cable: HEWPACK AS F-67000 strasbour1 D·8012 Ottobrunn Edlficlo Sevilla I, planta 0 9 c/o Makro 
Telex: 166 40 hp as Tel' (88) 35 23 20/21 Teh (089) 601 30 61/7 Hewlett-Packard ltaliana S.p.A. 

£-Seville South Service Wholesale Centre 
Telex: 89141 Telex: 52 49 85 Amber Way 

Hewlett-Packard A/S Cable: HEWPACK STRBG Cable: HEWPACKSA MOchen Via Colli, 24 SWEDEN Halesowen lndustrlal Estate 
Torvet 9 1-10129 Turin Hewlett-Packard SVtrlge AB GB-Wares. 
DK-8600 Slllulhors GERMAN FEDERAL (Wtst Berlin) Tel: (11) 53 82 64 Enlchetsvlgen 1·3 Tel: Birmingham 7860 
Tel, (06) 82·71-66 REPUBLIC Hewlett-Packard GmbH Telex: 32046 via Miian Fack 
Telex: 166 40 hp as Hewlett-Packard GmbH Vertriebsbilro Berlin S-161 20 Bromma 20 Hewlett-Packard Ltd's registered 
Cable: HEWPACK AS Vertrlebszentrale Frankfurt Wllmersdorfer Strasse 113/114 LUXEMBURG Teh (08) 730 0550 address for V.A.T. purposes 

Bernerstrasse 117 D-1000 Berlin w. 12 Hewlett-Packard Benelux Cable: MEASUREMENTS only: 
FINLAND Postfach 560 140 Teh (030) 3137046 S.A./N.V. Stockholm 70, Finsbury Pavement 
Hewlett-Packard Oy D-6000 Frankfurt 56 Telex: 18 34 05 hpbln d Avenue de Col-Vert, 1, Telex~ 10721 London, EC2A1SX 
Bulevardi 26 Teh (0611) 50 04-1 (Groenkraaglaan) Registered No: 690597 
P.O. Box 12185 Cable: HEWPACKSA Frankfurt GREECE 8·1170 Brussels Hewlett-Packard Sverige AB 
SF-00120 Helsinki 12 Telex: 41 32 49 fra Kostas Karayannis Teh (03/02) 72 22 40 Hagakersgatan 9C SOCIALIST COUNTRIES 
Teh (90) 13730 18, Ermou Street Cable: PALOBEN Brussels S-431 41 MBlndal PLEASE CONTACT: 
Cable: HEWPACKOY Helslnkl Hewlett-Packard GmbH GR-Athens 126 Telex: 23 494 Teh (031) 27 68 00/01 Hewlett-Packard Ges.m.b.H. 
Telex: 12·15363 hel Vertrlebsbilro BObllngen Tel: 8080337, 8080359, Telex: Via Bromma Handelskal 52/3 

Herrenbergerstrasse 110 8080429, 8018693 NETHERLANDS P.O. Box 7 
FRANCE D-7030 Hbli111en, WUrttemberg Cable: RAKAR Athens Hewlett-Packard Benelux/N.V. SWITZERLAND A-1205 Vienna 
Hewlett-Packard France Tel: (07031) 66 72 87 Telex: 21 59 62 rkar gr Weerdesteln 117 Hewlett Packard (Schweiz) AG Ph, (0222) 33 66 06 to 09 
Quartler de Courtaboeuf Cable: HEPAK BObJlngen P.O. Box 7825 Zllrcherstrasse 20 Cable: HEWPAt:K Vienna 
Bolte Postale No. 6 Telex: 72 65 739 bbn Hewlett-Packard S.A. NL-Amsterdam, 1011 P.O. Box 64 Telex: 75923 hewpak a 
F-91401 Orsay Hewlett-Packard GmbH 

Mediterranean & Middle East Tel: 5411522 CH-8952 Schlleren ?Urich 
Tel: (1) 907 78 25 

VertrlebsbOro DDsseldorf 
Operations Cable: PALOBEN Amsterdam Tel: (Ol) 98 18 21/24 ALL OTHER EUROPEAN 

Cable: HEWPACK Orsay 
Vogelsanger Weg 38 

35 Kolokotroni Street Telex: 13 216 hepa nl Cable: HPAG CH COUNTRIES CONTACT: 
Telex: 60048 Platla Kefallarlon Telex: 53933 hpa1 ch Hewlett-Packard S.A. 

D-4000 Diisseldorf Gr-Kiflssla-Athens NORWAY Rue du Bois-du-Lan 7 
Hewlett-Packard France Teh (0211) 63 80 31/38 Tel: 8080337, 8080358, Hewlett-Packard Norge A/S Hewlett-Packard (Schwelz) AG P.O. Box 85 
Agenee Regional Telex: 85/86 533 hpdd d 8080429, 8018693 Nesveien 13 9, Chemin Louis-Plctet CH-1217 Meyrin 2 GenHa 
4 Quai des Etroits Box 149 CH-1214 Vernier-Geneva Switzerland 
F-69321 LJGn Cadex 1 IRELANO N· 1'344 Hashrm Tel: (022) 41 4950 Tel: (022) 41 54 00 
Teh (78) 42 63 45 Hewlett-Packard Ltd. Teh (02) 53 83 60 

Cable: HEWPACKSA Geneva Cable: HEWPACKSA Geneva 
Cable: HEWPACK Lyon 224 Bath Road Telex: 27 333 hpsa ch Telex: 2 24 86 
Telex: 31617 GB-Slou1h, SLl 4 OS, Bucks 

Telex: 16621 hpnas n 

Tel: Slough (0753) 33341 
Cable: HEWPIE Slough 
Telex: 848413 

AFRICA, ASIA, AUSTRALIA 
ANGOLA ETHIOPIA Blue Star, Ltd. Yokogawa-Hewlett-Packard Ltd. The Electronics lnstrumenta- TAIWAN 
Telectra-Empresa Tecnlca African Salespower & Agency 1·1·117/1 Chuo Bldg. lions Ltd. (TEil) Hewlett Packard Taiwan 

de Equlpamentos Electrtcos Private Ltd., Co. Sarojinl Devi Road Rm. 603 3·, 16th Floor Cocoa House 39 Chung Shlao west Road 
SARL P.O. Box 71.8 Secumlerabad 500 003 2-Chome P.M.B. 5402 Sec, 1 

Rua de Barbosa, Rodrigues, 58/59 Cunningham St. Tel: 7 63 91, 7 73 93 IZUMl·CHO, Ibadan Overseas Insurance 
42-1', 01° Addis Ababa Cable: BLUEFROST Mlto, 310 Tel: 22325 Corp. Bldg. 7th Floor 

P.O. Box 6487 Tel: 12285 Telex: 459 Tel: 0292-25-7470 Cable: THETEIL Ibadan Taipei 
Luanda Cable: ASACD Addlsababa Blue Star, ltd. KENYA 

Tel: 389160,1,2, 375121, 
Cable: TELECTRA Luanda PAKISTAN Ext. 240-249 

HONG KONG 23/24 Second line Beach Kenya Kinetics Mushko & Company, ltd. Telex: TP824 HEWPACK 
AUSTRALIA Schmidt & Co. (Hong Kong) Ltd. Madras 600 001 P.O. Box 18311 Cosman Chambers Cable: HEWPACK Taipei 
Hewlett- Packard Australia P.O. Box 297 Tel: 23954 Nairobi, Kenya Abdullah Haroon Road 
pty, Ltd., Connalight Centre Telex: 379 Tel: 57726 Karachi 3 THAILAND 
31·51 Joseph street 39th Floor Cable: BLUESTAR Cable: PROTON Tel: 511027, 512927 UNIMESA Co., Ltd. 
Victaria, 3130 Connaught Road, Central Blue Star, Ltd. KOREA Cable: COOPERATOR Karachi Chongkolnee Bulldlng 
Tel: 89 6351 Hone Kong NathraJ Mansions American Trading Company Mushko & Company, ltd. 56 Surlwongse Road 
Cable: HEWPARD Melbourne Tel: 240168, 232735 2nd Floor Blstupur Korea, 388, Satellite Town Ban1kak 
Telex: 31 024 Telex: HX4766 Jamshedpur 831 001 Tel: 37956, 31300, 31307, 

Cable: SCHMIDTCO Hong Kong Tel: 38 04 LP.a. Box 1103 Rawalpindi 
37540 

Hewlett-Packard Australia Cable: BLUESTAR Dae Kyung Bldg., 8th Floor Tel: 41924 Cable: UNIMESA Bangkok 
Ply. Ltd. 

!NOIA 
Telex: 240 107 Sejong-Ro, Cable: FEMUS Rawalpindi 

31 Bridge Street 
Blue Star Ltd. Chongro-Ku, Sloul UGANDA 

PJmble, 
Kasturl Buildings INDONESIA Tel: (4 lines) 73-8924·7 PHILIPPINES Uganda Tele-Electric Co., Ltd. 

New South Wales, 2073 
Jamshedjl Tata Rd. Bah Bolon Trading Coy. N.V. Cable: AMTRACO Seoul Electromex, Inc. P.O. Box 4449 

Tel: 449 6566 
Bombay 400 020 DJalah Merdeka 29 LEBANON 

6th Floor, Amalgamated Kampala Tel: 29 50 21 Bandung Development Corp. Bldg. Telex: 21561 Telex: 3751 Constantin E. Macrldls Tel: 57279 
cable: HEWPARD Sydney Cable: BLUEFROST 

Tel: 4915; 51560 P.O. Box 7213 
Ayala Avenue, Makati, Rizal Cable: COMCO Kampala 

Cable: ILMU Rl·Beirut C.C.P.O. Box 1028 
Hewlett-Packard Australia Blue Star Ltd. Telex: 08-809 Tel: 220846 

Makatl, Rlzal VIETNAM 
Ply. Ltd. Sa has IRAN Cable: ELECTRONUCLEAR Beirut Tel: 86·18·87, 87-76·77, Peninsular Tradln& Inc. 

97 Churchill Road 414/2 Vlr Savarkar Marg Multi Corp lnternatlonal ltd. 
87-86-88, 87-18-45, 88-91-71, P.O. Box H-3 

Prospect 5082 Prabhadevl Avenue Soraya 130 MALAYSIA 83-81-12, 83-82-12 216 Hlen-Vuon1 
South Australia Bombay 400 025 MECOMB Malaysia Ltd. Cable: ELEMEX Manila Sal1on 
Tel: 44 8151 P.O. Box 1212 

Tel: 45 78 87 IR-Teheran 2 lorong 13/6A Tel: 20·1305, 93398 
Cable: HEWPARD Adelaide Telex: 4093 Section 13 SINGAPORE Cable: PENTRA, SAIGON 242 Tel: 83 10 35-39 Petalina: Jaya, Selanpr Mechanical & Combustion 
Hewlett·Packard Australia Cable: FRDSTBLUE Cable: MULTICDRP Tehran Engineering Company Pte., 

Ply. Ltd. Telex: 2893 MCI TN Cable: MECOMB Kuala Lumpur ZAMBIA 
Blue Star Ltd. Ltd. R. J. Tilbury (Zambia) Ltd. Casablanca Buildings Band Box House ISRA.EL MOZAMBIQUE 10/12, Jalan Kllang P .o. Box 2792 196 Adelaide Terrace Prabhadevl Electronics & Enalneerlng A.N. Goncalves, Lta. Red Hill Industrial Estate Lusaka Perth, W.A. 6000 Bombay 400 025 Div. of Motorola Israel Ltd. 162, Av. D. Luis Singapore, 3 Zambia, Central Africa 

Tel: 25-6800 Tel: 45 73 01 17 Amlnadav Street P.O. Box 107 Tel: 647151 (7 lines) Tel: 73793 
Cable: HEWPARD Perth Telex: 3751 Tel-Aviv Lourenco Marques Cable: MECOMB Singapore Cable: ARJAYTEE, Lusaka 
Hewlett-Packard Australia Cable: BLUESTAR Tel: 36941 (3 llnes) Tel: 27091, 27114 

Hewlett-Packard far East 
Pty. Ltd. Blue Star Ltd. Cable: BASTEL Tel-Aviv Telex: 6·203 Negon Mo 

Area Office MEDITERRANEAN ANO 
10 Woolley Street 14/40 Civil lines Telex: 33569 Cable: NEGON 

P.O. Box 87 MIDDLE EAST COUNTRIES 
P.O. Box 191 Kampur 208 001 N~ ZEALAND Alexandra Post Office NOT SHOWN PLEASE 
Dickson A.C.T. 2602 Tel: 6 88 82 

JAPAN 
Hewlett-Packard (N.Z.) Ltd. Singapore 3 CONTACT: 

Tel: 49-8194 Yokogawa-Hewlett·Packard Ltd. Cable: BLUESTAR Ohashi Building 94-96 Dixon Street Tel: 633022 Hewlett-Packard S.A. 
Cable: HEWPARD Canberra ACT 

Blue Star, Ltd. 1·59-1 Yoyogl P .o. Box 9443 Cable: HEWPACK SINGAPORE Mediterranean and Middle 
Hewlett-Packard Australia 7 Hare Street Shlhuya-ku, Tokyo Courtenay Place, East Operations 
Ply. Ltd. P.O. Box 506 Teh 03·370-2281/92 Wellington SOUTH AFRICA 35, Kolokotroni Street-
2nd Floor, 49 Gregory Terrace Calcutta 700 001 Telex: 232-2024YHP Tel: 59~559 Hewlett Packard South Africa Platia Kefallariou 
Brisllane, Queensland, 4000 Tel: 23-0131 Cable: YHPMARKET TOK 23-724 Telex: 3898 (Ply.), Ltd. GR-Kifissia-Athens 
Tel: 29 1544 Telex: 655 Cable: HEWPACK Wellington Hewlett-Packard House Cable: HEWPACKSA Athens 

Cable: BLUESTAR 'tokopwa·Hewlett-Packard Ltd. 
Hewlett-Packard (N.Z.) ltd. 

Daphne Street, Wendywood, Telex: 21-6588 
CEYLON Nisei lbaragl Bldg. Sandton, Transvaal 2001 
United Electricals Ltd. Blue Star Ltd. 2-2-8 Kasue;a Pakuranga Professional Centre Tel: 407641 (five !Ines) 

Blue Star House, lbaragl·Shl 267 Pakuranga Highway OTHER AREAS NOT 
P.O. Box 681 34 Ring Road ...... Box 51092 Hewlett Packard South Africa LISTED, CONTACT: 
60, Park St. Lajpat Nagar Tel, (0726) 23-1641 Pakuranga (Ply.), Ltd. Hewlett-Packard 
Colombo 2 New Deihl 110 024 Telex: 5332-385 YHP OSAKA Tel: 569-651 Breecastle House Export Trade Company 
Tel: 26696 Tel: 62 32 76 Cable: HEWPACK, Auckland Bree Street 3200 Hillview Ave. 
cable: HOTPOINT Colombo Telex: 2463 Yokogawa-Hewlett-Packar~ Ltd. cape Town Palo Alto, California 94304 

Cable: BLUESTAR N~kamo Building NIGERIA Tel, 2·6941/2/3 Teh (415) 493-1501 
CYPRUS No. 24 Kamlsasazlma-cho The Electronics lnstrumenta- Cable: HEWPACK Cape Town TWJ(, 910-373·1267 
Kypronics Blue Star, Ltd. Nakamura-ku, Nq:oya City tlons Ltd. (TEil) Telex: 0006 CT cable: HEWPACK Palo Alto 
19 Gregorlos & Xenopoulos Road Blue Star House Teh (052) 571-5171 144 Agege Motor Rd., Mushin 

Hewlett Packard South Africa Telex: 034-8300, 034-8493 P.O. Box 1152 11/llA Magarath Road P .o. Box 6645 
CY-Nicosia Banpl.,. 560 025 Yokogawa-Hewlett-Packard ltd. ..... (Ply.), Ltd. 

~=~l::~~~~NICS PANDEHIS 
Tel: 55668 Nitto Bldg. Cable: THETEIL Lagos 641 Ridge Road, Durban 
Telex: 430 2-4-2 Shlnohara·Klta P.O. Box 99 
Cable, BLUESTAR KohokU·kU Overport, Natal 

Yokohama 222 Tel: 88-6102 
Teh 045-432·1504 Telex: 567954 
Telex: 382-3204 YHP YOK Cable: HEWPACK 
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