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The firmware described in this manual is standard or 
vµ1civJcu:u firmware for the HP 1000 E/F-Series Computer. 
The 13304A 12791A and 13197 A WCS are 
uu1,.iu11;:, for M/E/F-Series Comtmters 
uu1,1u.i1;::i are not included in this ,,,._,u .. u .. u, information for 
these can be found in the 

a. 

b. 

HP 21MX Series Installation and Service 
part no. 02108-90006. 

HP 21MX 
no. 02108-90002. 

HP 21MX 1 ,11,rnn,u.u-'.1 

no. 02108-90004. 

Series 

Series 

d. HP 21MX M-Series 
2112B 
02108-90037. 

part no. 

HP 1000 M-Series Computer HP 2108B and HP 2112B 
Installation and Service part no. 
02108-90035. 

f. HP 12945A M-Series User Control Store Board Instal-
lation part no. 12945-90001. 

iv 

g. HP 12978A M-Series Writable Control Store Board 
Reference part no. 12978-90007. 

h. HP 12976B M-Series Dynamic Mapping System In
stallation Manual, part no. 12976-90005. 

1. 
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HP 12977B M-Series Fast Fortran Processor Installa
tion Manual, part no. 12977-90008. 
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Additional information for E/F-Series Computers is pro
vided in the following manuals. 

a. HP 1000 E-Series or F-Series Operating and Reference 
Manual. 

b. HP 1000 E-Series or F-Series Installation and Service 
Manual. 

c. HP 1000 E/F-Series Computer Microprogramming 
Reference Manual, part no. 02109-90001. 

d. HP 12892A Memory Protect Installation Manual, part 
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1 INTRODUCTION 

This section provides installation instructions and service 
information for the HP 13304A Firmware Accessory 
Board (F AB) which is standard on HP 1000 E/F-Series 
Computers. Installation and reference information for the 
various HP firmware options which can be installed on the 
FAB can be found in the appropriate section of this man
ual. Additional information is provided in the manuals 
listed in the ~ ... ,,+ ..... ,,,, 

1 

The 16,384 words of addressable control store in the HP 
1000 E/F-Series Computer are divided into sixty-four 
256-word modules (0 63). See figure 11-2 or 11-3 
in section XI for the allocation of Control Memory. The 
computer base instruction set is not available to the user 
microprogrammer. Any other control store module not 
filled by microprogrammed Hewlett-Packard options are 
available to the user microprogrammer. It is recom
mended that the user microprogrammer only use modules 
which are not HP reserved or specified for HP mi
croprogrammed options. 

The HP 13304A Firmware Accessory Board (FAB) 
includes space for words of addressable control 
memory and consists of 30 integrated-circuit (IC) sockets 
to accommodate up to 14 modules of control memory. 
These 14 modules are arranged into four addressable 
blocks and D) of control memory. Each address
able block has its own jumper configuration which will 
determine its associated control memory module 
addresses. 

BLOCK ADDRESSING 

Block A (sockets Al Al2) consists of twelve lK 
(256 word by 4 bit) read-only-memory (ROM) IC's which 
include space for 512 words (two modules) of addressable 
control memory. ROM IC's to be installed in block A must 
be configured as two contiguous modules; e.g., modules 46 
(sockets Al through A6) and 4 7 (sockets A 7 through Al2). 
The least module (LSM) corresponds to the 
lower number IC sockets (Al through A6). The most 
nificant module (MSM) corresponds to the higher number 
IC sockets (A 7 through Al2). (See figure 1-2 and table 
1-1). 

Blocks B, C, and D (sockets Bl through B6, sockets Cl 
through C6, and sockets Dl through D6, respectively) 
each consist of six 4K (512 word by 8 bit) ROM I C's; each of 
these three blocks includes space for 1,024 words (four 
modules) of addressable control memory. ROM IC's to be 
installed in blocks B, C, or D must be configured as four 
contiguous modules; e.g., modules 60, 61, 62, and 63. If 
block B is used, the least significant module pair (LSMP) 
corresponds to the lower number IC sockets (Bl through 
B3) and the most significant module pair (MSMP) corre
sponds to the higher number IC sockets (B4 through B6). 
(See figure 1-2 and table 1-2.) Each ROM IC must be 
tested, burned, and verified according to the user's need, 
or purchased from Hewlett .. Packard as an option. 

PRIORITY 

Control Store modules installed on the F AB assembly 
have lower priority than the HP 13197 A Writable Control 
Store (WCS), the HP 12791A Firmware Expansion Mod
ule (FEM), and the base instruction set located on the 
CPU PCA (modules 0-3). In other words, ifthe instruction 
set or the optional WCS, or FEM is enabled and then 
addressed, control store installed on the F AB assembly is 
disabled. 

KIT CONTENTS 

The HP 13304A Firmware Accessory Board Kit consists of 
the following: 

Description 

Screw, machine, panhead, 
no. 6-32, 1/4 in. (with ex
ternal toothed lockwasher) 

Jumper, plug 

Firmware Accessory Board 
Assembly 

Ribbon Cable Assembly 

M/E/F-Series Firmware 
Installation and Reference 
Manual 

HP Part No. 

2360-0113 

1258-0124 

5061-1339 

5061-1336 

12791-90001 

Quantity 

4 

14 

1 

1 

1 

1-1 



HP 13304A 

ADDRESSES 
JUMPER PREFIX .!Ll~.~l"ll~~ 

Mnn111 i::: NOTE 1 NOTE 2 
DECIMAL OCTAL 9 10 11 12 13 

0-00255 00000-00377 
1 nrv::ii:;c: .nni:; 1 OOAnn-oa 

0 0 

3 00768-01023 01400-01777 

4 01024-01279 02000-02377 
5 01280-01535 02400-02777 

1 0 0 6 01536-01761 03000-03377 
7 01762-02047 03400-0377 7 1 

8 02048-02303 04000-04377 
9 02304-02559 04400-04 777 

0 10 02560-02815 05000-05377 
1 02816-03071 05400-05777 1 

12 03072-03327 06000-06377 
13 03328-03583 06400-06777 

1 14 03584-03849 07000-07377 
15 03850-04095 07 400-07777 

16 04096-04351 10000-10377 
04352-04607 10400-1 

0 1 18 04608-04863 1 000-1 
19 04864-05119 1 i 400-11 777 

20 05120-05375 12000-12377 
0 05376-05631 1 2400-12777 

22 05632-05887 13000-13377 0 

23 05888-06143 13400-13777 1 

06144-06399 14000-14377 
25 06400-06655 1 4400-14 777 

0 1 26 06656-06911 15000-15377 
27 06912-07167 1 5400-15 777 1 

28 07168-07423 16000-16377 
29 07424-07679 16400-16777 1 30 07680-07935 17000-173 77 
31 07936-08191 17 400-17777 1 

32 08192-08447 20000-20377 
0 33 08448-08703 20400-20777 

34 08704-08959 21000-21377 0 0 1 

35 08960-09215 21400-21777 1 

36 09216-09571 22000-22377 
0 37 09572-09727 22400-22777 

,,., """":'=! 0-:innn.?q 1 0 1 , __ ,- ~-- ;:;;;Arin;:;--

40 10240-10495 24000-24377 
0 0496-10751 24400-24777 

10752-10917 25000-25377 0 

43 10918-11263 25400-25777 1 

44 11264-1151 9 26000-26377 
0 45 1 2SAnn 2_ 

1 0 46 
12032-12287 27 400-27777 1 

48 i 2288-12543 30000-30377 
49 12544-12799 30400-30777 

0 1 50 12800-13055 31000-31377 
13056-13311 31400-31 1 

52 13312-13557 32000-32377 
0 53 32400-32777 

54 . """ A 33000-33377 1 0 
IVUC..""T I 

55 33400-33777 

56 14336-14591 34000-34377 
0 57 14592-14847 34400-34 777 

14848-15103 35000-35377 
59 15104-15359 35400-35777 

60 15360-15615 36000-36377 
0 61 15616-15871 ::s 11 00 36 

1 i 62 15872-16127 
63 16128-16383 37 400-37777 1 

1. Jumper 9 applies to block A only. 
2. Jumper 13 selects upper or lower 8K of control store. 
3. See figure 1-2 jumper locations. 

1-2 



RECOMMENDED PROMs 

One of the 

1 

4K PROMs lK PROMs 

HP Part No. 1816-1142 HP Part 1816-0782 

N828141F N82S129F 

Harris HMI-7641-5 Harris HMI-7611-5 

Monolithic 
Memories 6301 

1-2 shows the locations of the addressable block 

1urnp1~rs and ROM IC sockets. The shaded areas show the 
location each ROM IC socket. .,,,..,,.,.~~~~ 

9A lQB rhvnnrrh 

notations the 
block of addressable control store. In other 

and D to blocks 

INSTALLATION PROCEDURE 

a. 

b. 

1. 

2. Determine 

3. 

least module (LSM) 
nificant module (MSM). Module 46 
and module 4 7 the MSM. 

HP 13304A 

Table ROM Locations for Block A 

ROM PACKAGE LOCATION 

4-BIT SET 
LEAST SIGNIFICANT MOST SIGNIFICANT 

MODULE (LSM) MODULE (MSM) 

23-20 MSB A6 (XU608) A12 (XU808) 

19-16 AS (XU607) Ali (XU807) 

15-12 A4 (XU606) A10 (XU806) 

i-8 A3 (XU604) A9 (XU804) 

7-4 A2 (XU603) AS (XU803) 

3-0 LSB A1 (XU602) A7 (XU802) 

Notes: 
1. Locations A1-A6 are selected first (the lower 1/4K 

configuration). 
2. Locations A 7-A 1 are selected last (the upper 1 /4K 

configuration). 
3. See figure for ROM locations. 

Blocks and D 

ROM PACKAGE LOCATION 

8-BIT SET 1-----------.-----------1 

23-16 MSB 

LEAST SIGNIFICANT MOST SIGNIFICANT 

MODULE PAIR (LSMP) MODULE PAIR (MSMP) 

C3 (XU204) 
03 04) 

82 (XU402) 
(XU202) 
(XU102) 

86 (XU409) 
C6 (XU209) 
06 (XU109) 

BS 
(XU208) 
(XUI08) 

84 (XU406) 
(XU206) 
(XUi06) 

first (the lower 

are selected last upper 

locations. 

1-3 



HP 13304A 

1-4 



c. For block B, C, or D configuration, use table 1-2 and 
figure 1-1 for ROM location and jumper configuration 
requirements, respectively. Use the following exam
ple as a guide: 

1. Assuming the microprogram operates between 
340008 and 35777 8 , figure 1 shows that modules 
56, 57, 58, and 59 are required. 

2. Determine if the microprogram operates in the 
least significant module pair (LSMP) or the most 
significant module pair (MSMP). Modules 56 and 
57 are the LSMP and modules 58 and 59 are the 
MSMP. 

3. If part of the microprogram operates in the LSMP 
(340008 to 34 777 8 ), install the corresponding 
three 4K ROM IC's in sockets Bl through B3. 
(Refer to table 1-2 and figure 1-2.) If part of the 
microprogram operates in the MSMP (350008 to 
35777 8), install the corresponding three 4K ROM 
IC's in sockets B4 through B6. Although blocks B, 
C, or D may be used, it is recommended that block 
B be used first, block C second, and block D last. 
Ensure that the IC's are oriented correctly as 
shown in figure 1-2 by matching pin 1 of each IC 
with the white dot of each IC socket. 

4. Determine the jumper requirements to match the 
modules selected. For modules 56 through 59, 
install jumpers lOB, llB, 12B, and 13 as 0, 1, 1, 
and 1, respectively. (See figures 1-1 and 1-2.) 

Hazardous voltages are present in
side the computer mainframe! Before 
installing the F AB, set the LINE 
and BATTERY switches to OFF and 
DISCONNECT THE POWER CORD! 

d. Set LINE and BATTERY switches to OFF and 
disconnect the power cord. 

e. Disconnect I/O extender cable assembly (if present) 
from CPU PCA edge connector. 

f. Loosen screw located in rear fold of bottom cover; slide 
cover toward rear and remove. 

g. Position F AB assembly over the CPU PCA standoffs 
and fasten it securely with the four screws and 
lockwashers. (See figure 1-3.) Note that the FAB as
sembly obtains its de power from the CPU PCA 
standoffs. 

h. Connect F AB connector assembly between F AB 
assembly connector Jl and CPU PCA connector J2. 

i. Replace bottom cover. 

j. Connect I/O extender cable assembly (if present) to 
CPU PCA connector J3. 

k. Connect power cord to the computer and set LINE 
and BATTERY switches to ON. 

1. Check that the +5V CPU voltage, when measured at 
the crossover board test point is 5.15 Volts. Adjust if 
necessary. The adjustment procedure is located in the 
appropriate Installation and Service Manual. 

Installation is now complete and ready for the user's 
control store microprogramming application. 

REMOVAL PROCEDURE 

a. Set LINE and BATTERY switches to OFF and dis
connect the power cord. 

b. Disconnect I/O extender cable assembly (if present) 
from CPU PCA edge connector. 

c. Loosen screw located in rear fold of bottom cover; slide 
cover toward rear and remove. 

d. Remove F AB ribbon connector assembly between 
F AB assembly connector Jl and CPU PCA connector 
J2. 

e. Remove the four screws and lockwashers (see figure 
1-3) which fasten the FAB to the CPU standoffs. 

Removal is now complete, refer to the previous section for 
configuration and installation procedures. 

1-4. SERVICE INFORMATION 

Because of its the F AB assembly is field replace
able as an assembly. However, a failure can be 
isolated to the F AB-ROM combination by running the 
appropriate self test and/or diagnostic corresponding to 
the firmware that is installed on the F AB. 

a. If Scientific Instruction Set (SIS), Extended Memory 
Area (EMA), Dynamic Mapping Instructions (DMS), 
Fast Fortran Processor (FFP), or Distributed System 
Firmware (DS/1000) is installed on the F AB, run the 
associated selftest and/or diagnostic. Self tests are 
described in the appropriate section of this manual. 
For diagnostic operation, the appropriate diagnostic 
manual must be consulted. 

b. If a particular test fails, that the address jump-
ers on the F AB are configured correctly. Ensure that 
the ribbon cable is seated. 

1-5 
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MOUNTING STANDOFFS 
FOR FAB ASSEMBLY 

J2 
FAB 

J3 
1/0 
EXTENDER 

1-3. Firmware Accessory Board Mounting Details 

c. +5V CPU is set at the recom-
of 5.15 volts when measured at the 

crossover PCA test Refer to the appropriate 
installation and service manual for the power supply 

If the test still 
m the 

insert a known good set of RO Ms 
locations and re-run the a.u:i.gr10st1c 

self test. 

test now passes, defective ROMs are indicated. 
'LJJ.JccuJlf::;"' one ROM at a time to isolate the defective 

If after installing a new FAB, the test still fails, in
stall a new ribbon cable assembly and run the tests 
again. 

If the test still fails, a defective F AB or ribbon cable 
assembly is indicated. Install a new FAB and run the 
tests. 

f. If a failure still exists, contact your nearest Hewlett
Packard Sales and Service Office. A list of HP Sales 
and Service Offices is provided in the appropriate HP 
1000 Series Computer Installation and Service 
Manual. 



2-1. INTRODUCTION 

This section provides installation and service information 
for the HP 12791A Firmware Expansion Module (FEM) 
which is an accessory for HP 1000 M/E/F-Series Com
puters. Installation and reference information for the var
ious HP firmware options which can be installed on the 
FEM can be found in the appropriate section of this man
ual. Additional information is provided in the manuals 
listed in the Preface. 

NOTE 

Terminology may differ somewhat be
tween the M-Series and E/F-Series com
puters. The E/F-Series terminology will 
be used, but the M-Series user should 
note that the following are synonomous. 

E/F-Series 

Control Memory 

Control Memory Address 
Register (CMAR) 

Microinstruction 
Register (MIR) 

2-2. DESCRIPTION 

M-Series 

Control Store 

ROM Address 
Register (RAR) 

ROM Instruction 
Register (RIR) 

The 16,384 words of addressable Control Memory in the 
HP 1000 E/F-Series computers are divided into sixty-four 
256 word modules (0 through 63). The 4,196 words of 
addressable Control Memory in the HP 1000 M-Series 
computer are divided into sixteen 256 word modules (0 
through 15). See the appropriate figure, 11-1, 11-2, or 11-3 
in section XI for the allocation of Control Memory. The 
modules which hold the computer base instruction set are 
not available to the user microprogrammer (modules 
0,1,14,15 in M-Series and modules 0,1,2,3 in E/F-Series 
computers). Any other Control Memory modules not filled 
by microprogrammed Hewlett-Packard options are avail
able to the user microprogrammer. It is recommended that 
the user microprogrammer only use modules which are 
not HP reserved, or specified for HP microprogrammed 
options. If the user microprogrammer uses modules which 
are specified for HP firm ware options or HP reserved, he 
will not be able to use present or future HP mi
croprogrammed options which reside in those Control 
Memory modules. 

The HP 12791A Firmware Expansion Module (FEM) con
tains 24 integrated-circuit (IC) sockets which are divided 
into eight sets of three sockets each (see figure 2-1). Each 

set of three 24 pin sockets can accommodate 4k (512 x 8) 
or 8k (1024 x 8) read-only-memory (ROM) ICs. Since each 
set is individually addressable, up to eight discrete sec
tions (or blocks) of Control Memory can be installed on the 
FEM. Each set of sockets has a corresponding 10 rocker 
switch DIP pack which is configured to enable or disable 
the set, specify the size of ROMs used, and specify the 
Control Memory modules which will be addressed by these 
sockets (see table 2-1 for switch configuration se1~tnurs 

BLOCK ADDRESSING 

The eight sets of three 24-pin sockets are identified as 
SETA, SETB, SETC, SETD, SETE, SETF, 
SETH. Within each set, the sockets are as 
sockets 1, 2, or 3 (e.g. Al, and A3). Socket Al contains 
the least significant bits (bits 0-7) of the microinstruction, 
socket A2 contains bits 8-15, and socket A3 contains the 
most significant bits (bits 16-23). The 10 
rocker switch DIP packs are identified as 
SWC, SWD, SWE, SWF, SWG, and SWH. 

If 4k ROMs (512 word by 8 bit) are used in a set, the set 
contains 512 words (two contiguous modules) of Control 
Memory. The two contiguous modules begin on an even 
module number (e.g., 36 and 37, or 52 and 53). If 8k ROMs 
(1024 word by 8 bit) are used in a set, the set contains 1024 
words (four contiguous modules) of Control The 
four contiguous modules begin on a module number which 
is an even multiple of 4 24 through 27, or 48 through 
51). Both 4k and 8k ROMs can be used on the FEM at the 
same time, since each set of 3 sockets can be individually 
configured for ROM size. Switch and loca
tions are shown in table 2-1 and figure 2-1 

PRIORITY 

Control Memory modules installed on the FEM assembly 
have lower priority than the 13197 A Writable Control 
Store (WCS) but higher priority than the base instruction 
set located on the CPU PCA or the F AB board. 

In an E/F-Series Computer the priority is as follows: 

13197A WCS 

12791A FEM 

Base Set on CPU Board 

13304A FAS 

Highest Priority 

When a module of Control memory 
is addressed on a particular 
control memory board, all 
equivalent modules on lower 
priority boards are disabled. 

Lowest Priority 

2-1 
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SETH~ 

SET G_... 

SETF~ 

SETE~ 

SETO~ 

SET C_... 

SET B-+--

SET A_.. 

BACKPLANE 
CONNECTOR 

Pl 
ADDRESS SWITCHES SWA 

CONNECTOR 
J2 

~COMPUTER 
COMPATIBILITY 
JUMPERS 

CONNECTOR 
J1 - CONNECTS TO 
RIBBON CABLE 
ASSEMBLY 5061-3419 

2-1. Firmware Expansion Module 

Highest Priority 

Lowest Priority 

PRODUCT 

The HP 12791A Firmware .l!.ix.nans1on Module Product 
consists of the 

HP Part No. 

12791-60001 1 

Ribbon Cable 5061-3419 1 
Assembly 

HP 1000 M/E/F-Series 12791-90001 1 
Firmware Installa-

and Reference 

RECOMMENDED PROMs 

The following are the recommended PROMs for use with 
the FEM. 

4k PROMs 8k PROMs 

HP Part No. 1816-1163 HP Part No. 1816-1160 

N828141F Signetics N828181F 

Harris 7641 

Monolithic 
Memories 6341 

Harris 7681 

Monolithic 
Memories 6381 

INSTALLATION/REMOVAL 

POWER REQUIREMENTS 

The + 5V power required by the Firmware Expansion 
Module is obtained from the processor I/O backplane. An 
unloaded FEM (no ROMs installed) sinks 1.20 amperes of 
+5V I/O current. Each set of three RO Ms installed on the 



FEM sinks an e>r1,-1,r·•"11' 0 

if the ROMs 
loaded FEM 

INSTALLATION PROCEDURE 

To 

a. 

b. 

d. 

unused 
switch 81 

HP12791A 

Hazardous are present in
side the processor mainframe! Be
fore the set the AC 
LINE AND BATTERY switches to 

and DISCONNECT THE 
POWER CORD! 

and 

from BAT. 

no. 5061-3419) 
~..,·~u,.u..., in chassis below I/O PCA cage 

connector J3. 

WCS is present, 
WCS is present 
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S10 



1/0 PCA CAGE 
VIEW) 

wcs 

FEM OR WCS 

FEM OR WCS 

CPU 

FAB ASSEMBLY 

a. Installation Details (HP 1000 E/F-Series Computer) 

1/0 PCA CAGE 
VIEW) 

wcs 

FEM OR WCS 

FEM OR WCS 

CPU 

Base Set ROM PCA A? 

NOTES: 

FEM----? 12791A FIRMWARE EXPANSION MODULE 
FAB----? 13304A FIRMWARE ACCESSORY BOARD 
WCS ~ 13197 A WRITABLE CONTROL STORE 

b. Installation Details (HP 1000 M-Series Computer) 

2-2. Installation Details 

HP 12791A 

CABLE ASSY 
5061-3419 

OPENING IN CHASSIS y BELOW 1/0 PCA CAGE 

CABLE ASSY 
5061-3419 

OPENING IN CHASSIS 
',/BELOW 1/0 PCA CAGE 

~ 
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p. Connect the cable a.1:,.,1:::.Luu.q 

Jl and WCS unused connec-
tors should be left do not interfere with the 
I/O PCA cage cover or I/O cable hoods above 
the FEM. If it is necessary, unused connectors can be 

removed with a knife or scissors. After 
......... "'IJ"''"" the ribbon cable that there 

are no shorts between ribbon cable conductors. 

cover and reconnect h.., ...... ,., .... n 

to BAT. INPUT connector. 

r. processor power cord into power mains -..ar•o..-.t-a .. 

cle and set AC LINE to and BATTERY switch to 

is upon 
will take a few minutes for the h.-.-t+nv•n to 
a minimum level before the 

REMOVAL PROCEDURE 

a. Set AC LINE BATTERY switches OFF 
disconnect the power cord. 

b. Disconnect cable BAT. 
INPUT connector and remove 

c. Remove ribbon cable cm1nE~ctc>r 
nector 

additional HP 
or user written firmware can be installed as described in 
the ......... ,,..,u..uu . .., ... ..,, ...... ,..,,,.n,..arh1va 

VERIFICATION 

If HP sun1DlH~a 01Jtio1na1 
correct can be verified 
ate self test and/or on the installed firmware. 

nostic cm:-resp<Jnc1m.g 
the FEM. 

2-6 

The red LED indicator on the FEM is lit whenever a set 
ROMs on the board is addressed 
sent to the board to the switch set1cimrs 
of the enabled sets). 

If the base set is installed on the the LED will 
appear to be lit when the cmnputE~r is in the 
halt mode. 

a. If Scientific Instruction Set 

b. 

Area \.LUY.I.£>.•. Vector Instruction Set or Distri
buted Firmware is installed on the 

run the associated self test and/or dn:LgnLos1t;ic. 
Self tests are described in the anorcmr·1a1t;e 

switches are 
sets of sockets must be disabled 

switch 1 the closed pmntion. 
cable and FEM are correctlv 

mended 

insert known 
locations and 

and/or self test. 

If the test now passes, defective 
v1Jtu.1..Ll:::t:: one ROM at a 

are incllci1te1d. 
the rla"Ea .... i--i~1·a 

defective FEM or ribbon 
FEM and run 

tests. 

If after a new test still 
install a new ribbon cable u"'"'"".1.JLU..l.l y and run the 

f. If a failure still contact your nearest Hewlett
. A list of HP Sales 

ar>T"\Y'n·n.,..1ai-o HP 



This section describes the HP 13197 A Writable Control 
Store (WCS) Kit used with the HP 1000 M-Series (2105/ 
2108/2112), E-Series (2109/2113), and F-Series (2111/ 
2117) computers. This section covers general information, 
installation, programming, and general theory of opera
tion. It is written for the individual who already has ex
perience as an Assembly language programmer. Addi
tional information is provided in the following manuals. 

a. Manuals listed in the Preface of this manual. 

b. 
Control Store and 
iY.LU·IH-"<""' part no. 13197-90001. 

The HP 13197 A Writabfe Control Store Kit is c·om
patible with the HP 1000 M/E/F-Series computers. The 
Writable Control Store (WCS) holds 1024 words (four con
trol memory modules) and is commonly called a lK WCS. 
Computer commands specify which four control memory 
modules,are contained on each HP 13197 A WCS printed 
circuit assembly (PCA). 

NOTE 

Where installation or operational data 
for the kit is affected by differences in 
the HP 1000 M-Series and E/F-Series 
computers, these differences are noted in 
text. Also, terminology may differ 
somewhat between the M-Series and 
E/F-Series computers. The E/F-Series 
terminology will be used, but the 
M-Series user should note the following: 

E/F-Series 

Control Memory 

Control Memory 
Address Register 
(CMAR) 

Microinstruction 
Register (MIR) 

KIT CONTENTS 

M-Series 

Control Store 

ROM Address 
P egister (RAR) 

ROM Instruction 
Register (RIR) 

The HP 13197 A WCS Kit consists of the 

a. Writable Control Store part no. 13197-60001. 

part no. 5061-3419. 

c. HP 1000 MIE/F-Series Firmware Installation and 
erence part no. 12791-90001. 

The printed circuit assembly and ribbon cable cu::1o:•cu..•u.1._) 

contained in the kit are shown in 3-1. 

Table 3-1 lists the characteristics and specifications of the 
HP 13197 A Writable Control Store PCA. 

The +5V power required by the WCS is obtained from the 
computer I/O backplane. Each WCS PCA installed re
quires 2.2 amperes of current. Calculate the total current 
required by the WCS PCA and all other printed-circuit 
assemblies resident in the I/O PCA cage. If the total cur
rent requirement is greater than the +5V supply capabil
ity, then one or more interface PCA's must be removed 
and installed in a compatible I/O extender. 

NOTE 

;fhe I/O current availability is in 
the appropriate HP 1000 Series Com
puter Operating and Manual. 

INSTALLATION PROCEDURE 

The Base Set ROM PCA occupies position A 7 in the HP 
1000 M-Series computer as standard equipment. In the 
HP 1000 E/F-Series computer, position A7 is by 
the Firmware Accessory Board For installation of 
WCS in the 
the 

Install the Writable Control Store kit as follows: 

a. Ensure that the cmnnuti"lr '"'"''"'"'"''t-'"" .,.,. ... ,., ........... 11n 

.1..1..1.;:,.,,aJLJ..LLLJ:;; the writable control store kit. 
to 

b. If WCS is to be installed in an M-Series ~m11nnt1~r 
remove Wl (see 

If WCS is to be installed in an E/F-Series com
Wl remains installed. 
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Hazardous are n-r1PG:&•nt 

side the processor mainframe! Be-
fore the writable control 
store set the - LINE and 
BA Tl'ERY switches to off and DIS
CONNECT THE POWER CORD!! 

Set -LINE and BATTERY sw1tcn,es 

connect the power cord. 

d. Disconnect I/O extender cable u"'"''"'.u'·"' ... , 

from CPU PCA 

e. 

f. Remove ex1tst1.ng 

g. 

h. 

i. 

j. 

and FAB in an 
in a M-Series LJomr;mti:!r 

connector J3. 

Table HP 

CAPACITY 

Words Available: 1024 per WCS PCA 
Maximum WCS PCS's: two per HP 05; 

2i 09/211 12/211 
Word Size: 24 bits 

MEMORY SPEED 

Access: 132 nsec maximum 
Full Microinstruction 

M-Series: 325 
E/F-Series: 

INSTALLATION 

Each WCS PCA the 
10, 11, or 1 

DATA STORAGE OR READBACK 

HP 13197A 

WCS CURRENT REQUIREMENTS 

per 

DIMENSIONS 

WEIGHT 

and cable 
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U81 

SPARE 

C14 

SPARE 

3-2. 

c. Remove the WCS board from the I/O card cage. 

VERIFICATION. 
lined in the WCS Manual, part no. 
13197-90002. If the program is with-
out error, the PCA is installed and If 
the program indicates errors, halt the com-

and recheck of the above installa-

Standard I/O instructions the HP 13197A WCS 
The WCS nnllrl'l-t•""' states: 

Control memory disabled. 

WCS commands state). 

WCS data microinstructions) can be read or writ-
state). 

The first two states (1 and 2) are called minor states. The 
second two states (3 and 4) are called states. One 
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U82 

SPARE 

Wl Location 

minor state and one major state concurrently 
whenever power is to the WCS. Upon initial 
cation of power, control memory operation is disabled 
(state and WCS commands are (state 3). 

Data can be transferred via the Dual Channel Port Con
troller (DCPC) while in the data state. 

ENABLING CONTROL MEMORY 
OPERATION 

To allow microinstructions stored in the WCS to execute, 
control memory must be enabled. Control mem-
ory is enabled the execution of a Set 
instruction to the WCS select code 

STF SC 

When this instruction is ex1ec11te1d. the WCS is enabled 
sometime T5 of the I/O 

DISABLING CONTROL MEMORY 
OPERATION 

To microinstructions stored in the WCS from 
ex1ect1ti1ng, control memory must be disabled. 



This is accomplished by execution of a Clear Flag instruc
tion to the WCS select code 

CLF SC 

WCS does not become disabled until sometime T5 
of the I/O 

The operation of the WCS is temporarily disabled when 
any I/O instruction is executed in the WCS select code. 
Thus, if the is microcode con-
tained in the no I/O instructions as 
above) may be executed to or from the WCS. This means 
that no microinstructions stored in a WCS can execute I/O 
instructions to itself. 

NOTE 

Since WCS does not return the FLG 
nal to the I/O backplane, the enable/ 
disable status of the board cannot be 
determined an SFS 
instruction. 

SENDING COMMANDS 

When the WCS is in the command state, two commands 
are accepted, each of which is in the form of a 16-bit word. 
The first word is interpreted as a WCS address specifica
tion. The second word is interpreted as a for 
the four control memory module numbers. WCS interprets 
words received in the command state as alternateiy ad
dress or module numbers until the data state is initiated. 
Thus, the third.word"'is interpreted as a WCS address, the 
fourth as module numbers, etc. 

The command state is initiated by execution of a Clear 
Control Instruction to the WCS select code (SC): 

CLC SC 

The WCS address word commands the WCS to set the 
WCS Address to the specified address. The WCS 
Address value determines which WCS location is 
read from or written into when the WCS is in the data 
state. The format of the WCS address word is the 
following: 

15 10 9 

Octal 
wcs 
Address 

0 

This address is octal and is relative to the first location in 
the WCS. The first location is at address 0 (zero). The last 
location is at address 1 777. 

HP 13197A 

The four control memory module numbers are assigned by 
blocks. The 1024 words contained in the WCS are divided 
into two blocks of 512 words each. Each block is in turn 
divided into two 256-word modules. WCS addresses 0-511 
(0-777 octal) are contained in the first addresses 
512-1023 (1000-1777 octal) are contained in the second 
block. The modules assignment word which two 
control memory modules are stored in each block. The 
module word has the following format: 

15 12 11 6 5 0 

Block Block 
Number Number 
Assignment Assignment 
for the for the 
Second First Block 
Block 

Bits 5-0 determine the control memory module numbers 
assigned to the two modules in the first block. Bits 11-6 
determine the module numbers assigned to the two mod
ules in the second block. The number of the first module is 

by multiplying the block number by 2. Thus, the 
module number of a block is always even. For example, if 
bits 5-0 specify 5 for the block number assignment, the 
first block serves as control memory for modules 10 and 
11. 

The two blocks may be assigned block numbers that are 
not adjoining. For example, the first block can be assigned 
as block 5 (control memory modules 10 and 11) and the 
second block can be assigned as block 2 (control memory 
modules 4 and 5). 

Control memory modules available to the user for HP 
1000 M/E/F-Series computers are shown in tables 11-1, 
11-2 and respectively. 

READING AND WRITING WCS DATA 

When the WCS is in the data state, data (mi
croinstructions) can be read from and written into the 
WCS Random Access Memory (RAM) by standard I/O in
structions. The address of the location transferred is con
tained in the WCS Address Register. The WCS Address 
ne!l1sier is incremented by one after each 

of input or output instructions. 

The data state is initiated by execution of a Set Control 
instruction to the WCS select code (SC): 

STC SC 

Two 16-bit words are required to transfer each 24-bit WCS 
word. Bits 7-0 of the first word transferred hold bits 23-16 
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of the WCS word. Bits 15-8 of the first word are not used. 
The second word holds bits 15-0 of the WCS word. The 
format of the word pair is the 

15 8 7 

Bits 23-16 
of the 
WCS Word 

First Word Transferred 

0 15 

Bits 15-0 of 
the WCS Word 

Second Word Transferred 

0 

the WCS data a main memory buffer of up 
to 512 words per control memory module (2048 words 
transfer the entire WCS contents). 

EXAMPLES 

programs illustrate 

LOADING WCS FROM MEMORY. The 
program disables control memory and then 
loads the WCS with microinstructions stored in main 
memory. 

Note: "SC" indicates the WCS select code. 

CLC 

LDA ADDR 

OTA SC 

STC SC 

LOOPl DLD 

ISZ BUFFP 

ISZ BUFFP 

OTA SC 

OTB SC 

3-6 

Puts the WCS in the command 
state (readies the WCS to ac

command). 

Places the address of the first 
WCS location to be loaded in 
the 

Sends the WCS ad-
dress to the WCS. 

Puts the WCS in the data state 
(readies WCS to data). 

Places first word to be 
sent to WCS in the A- and 

Increments main memory buf-
fer to next word 

first word WCS. 

second word to WCS. 

ISZ COUNT 

JMP LOOPI to load two more 
words. 

READING WCS INTO MEMORY. The pro
gram reads microinstructions stored in WCS and stores 
them in main memory. 

CLC SC 

LDA ADDR 

OTA SC 

STC SC 

LOOP2 LIA SC 

LIB SC 

Puts WCS in command state. 

Places address of first WCS lo
cation to be read the 

Sends the 
to the WCS. 

Puts the WCS in 
state. 

address 

data 

Reads bits 23-16 of WCS loca
bits 7-0 of the 

Reads bits 15-0 of WCS loca-

DST Stores two words con-
tents of WCS location) 
into main memory buffer. 

ISZ BUFFP Increments main memory buf-
fer to next word 

ISZ BUFFP 

ISZ COUNT Increments wcs 

JMP LOOP2 to read the next 
WCS location. 

SETTING BLOCK NUMBERS AND CONTROL 
MEMORY OPERATION. The program as-

block numbers control memory module 
numbers to the WCS. Then the program enables the WCS 
for as control memory. 

CLC SC 

LDA BLKN 

Puts WCS in the command 
state. 

Places block numbers in the 



OTB SC 

OTA SC 

STF SC 

BLKN OCT 00205 

Outputs to the WCS a relative 

must be 
word. 

the block numbers 
in the second 

Sends the block numbers from 
the to the WCS. 

Initiates control memory op
eration of WCS at T5 of this 
I/O address 0-511 
become modules 10 and 11 and 
addresses 512-1023 become 
modules 4 and 5. 

This constant that 
the first block is block number 
5 and the second block is block 
number 2. 

READING WCS INTO MEMORY USING DCPC. To 
read the WCS using the Dual Channel Port Controller 

LOOP2 in the WCS into 
Section with the DCPC initialization sequence. Issue the 
Set Control (STC) to the WCS select code 
DCPC. DCPC will use every I/O until the entire 
block of data is read from the WCS into main memory. 

The STC and CLC of DCPC (contained in Control 
Word 1) should not be utilized for transfers to/from 
as each STC or CLC reinitializes the WORD LLL•J ii~~· 

Note that DCPC issues a CLF after each word "'- uu"'-'-"''

u.J..:'""''LUJ,14 nin<n•<>f-ln.,... of the board as control memory. 

The following program is an ~·••ALU·H~ of DCPC 

channel 1 to read a block of 
select code 10 into main memory address 

CLC 10 

LDA ADDR 

OTA 10 

(LOOP2) LDA CWl 

OTA 6 

Puts WCS in the command 
state. 

Places address of first location 
to be read in the 

Sends the 
to the WCS. 

Gets the first DCPC control 
word from main memory and 
loads it into the 

Sends the first DCPC control 
word to DCPC channel 1. 

CLC 2 

LDA CW2 

OTA 2 

STC 

LDA CW3 

OTA 

STC 

STC 10 

SFS 6 

JMP 

CWl OCT 10 

CW2 OCT 110000 

CW3 OCT 177000 

HP 13197A 

l-'Y"£>na ... 00 DCPC channel 1 to 
receive the second DCPC con
trol word. 

Gets the second DCPC control 
word from main memory and 
loads it into the a_ .... """''",.."' ... 

Sends the second DCPC con
trol word to DCPC channel 1. 

I-' .... ,,. .... "' ... "'"' the DCPC channel to 
receive the third DCPC word. 

Gets the third DCPC control 
word. 

Sends the third DCPC control 
word to DCPC channel 1. 

Turns on the selected DCPC 
channel. 

Starts the DCPC transfer. 

Tests for 
transfer. 

of the 

until transfer co1nplete. 

;:::;p13c11:1es DCPC input and the 
address of 

the block to be 

;::,pi3cuies two's complement of 
the number (1000 8 ) of com
puter words to be transferred. 

USING WCS AS MODULE 0 

When to use the WCS as module 0, 
must be taken when and '-'-'-"'"'-'-'J.J..LJ.f; 

,.,. .... ,, .... a,i-1r1n because of the use of the IOG 
c;;::ic;u'"'"'''-'- to the RAM's. When an I/O instruction 

is the WCS select the 
on-board address counter is selected to the RAM 

then the Control Address .ttegister 
(CMAR) is selected to the RAM address. The two 
instructions STF and enable and dis-
able WCS and cause the IOG to be as-
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will 
the CMAR. 

Writable Control 

WCS MODULE IDENTIFICATION 

of 

Microinstruction .tteg1ster 
ROM23. The conrnu.ter 
croinstruction 
memory. 

AS CONTROL MEMORY 

TIMING DIAGRAM 

HP 
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CLC,C OTA OTA STC OTA OTA OTA OTA STF 

Figure 3-3. HP 13197A WCS Timing Diagram 
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sory for the HP 1000 E/F-Series lJom-rmters 
information is in the manuals listed in the 
Preface. 

The Mapping ~~n~t-i::>·m Kit consists of the follow-
hardware: 

HP HP 
DESCRIPTION PART NO. PRODUCT NO. 

Memory Expansion Module 12731-60001 i273iA 

Memory Protect PCA 12892-60003 128928 

1 K ROM IC (bits 3-0) 13307-80027 

1 K ROM IC (bits 7-4) i 3307-80028 

1 K ROM IC (bits i-8) 13307-80029 
13307A 

K ROM IC (bits 15-12) i 3307-80030 

i K ROM IC (bits i9-16) i 3307-80031 

1 K ROM IC (bits 23-20) 13307-80032 

HARDWARE 

One of the accessories is for the instal
lation of the six IK ROM I Cs in the E/F-Series L:oimoute~r: 

b. HP 13047A User Control Store Kit 

The 13304A Firmware Board is standard in 
and 2117F cornm1ters 

Install the memory and memory 
PCA in the c01mput1er memory PCA cage as follows: 

a. 
as shown in 4-1. The functions of 

imnners are described in table 4-1. 

b. 

On the rear 
OFF switch 

the cmnnut1:!r set the 
OFF. 

EXT/INT 

d. Switch the ~LINE ON/OFF switch to 
connect the power cord. 

and dis-

f. 

Remove memory PCA retainer and install memory 
ex1oar1s1c1n H . .1.u._, ........ '"'• part no. in slot 112. 

The six lK ROM circuits (ICs) are allocated to 
control store module 32 (decimal) and can be installed on 
either the HP 13304A Firmware Board (FAB) 
or the HP 13047 A User Control Store board. Install 
the ROM ICs as described in one of the two 

FIRMWARE ACCESSORY BOARD 

a. Refer to section I of this manual for the F AB removal 

b. Install the ROM ICs in the sm~cified sockets 
on the F AB and set the iurnp1ers as shown below to 
ro1·rp~i;;:nrlnrl to Control module 32 (decimal). 

LOCATION ROMIC 

Ai (XU602) 13307-80027 

A2 (XU603) 13307-80028 

A3 (XU604) i 3307-80029 

A4 (XU606) 13307 -80030 

AS (XU607) 13307-80031 

A6 (XU608) 13307-80032 

JUMPER 

9A 
lOA 
llA 
12A 

c. Install the F AB 

MODULE 
BITS NO. 

3-0 ' 
7-4 

ii-8 
> 32 

15-12 

9-16 

23-20 ' 

SETTING 

0 
0 
0 
0 
1 

d. Perform verification as described in section 4-4. 

4-1 



DMS 

4-2 

CR1 

0 VALK 

R3 
OLOAD 

~1 '<:!" 
0: 

0 MEBEN 

0 MEV 
Ln BO 0: 

0 

·~ 
M s 
0 

85 

4-1. MEM Configuration Jumpers 

Table 4-1. Memory Expansion Module Jumper Functions 

JUMPER DESCRIPTION 

W1 jumper; selects computer compatibility as follows: 

W3 

W4 

W1 A HP 1000 M-Series Computer (2108/2112) 
W1 B = HP 1000 E/F-Series Computer (2109/2113/2111/2117) 

W2 
W2 

IN 
OUT= 

Normal operation 
test 

Hardwired jumper; factory test 

W3 = IN Factory test 
W3 0 UT = Normal operation 

Hardwired jumper: Reset Memory E~pansion Module. 

With the Memory Protect enabled and the computer issues IAK (Interrupt Acknowledge) 
in response to an I RO (Interrupt Request), Memory Protect is turned off and the Memory 
Expansion Module (MEM) is switched automatically to the System Map. If an 1/0 
instruction is in the trap cell allocated to the interrupting device, Memory Protect is turned 
back on and asserts the AME signal which controls the following: 

W4 A MEM remains in System Map. 
W4 B MEM returns to same map in use prior to IAK being issued. 

Note: MEM jumper W4 and Memory Protect AME jumper must be configured alike 
to respond to the RME signal. That is, if the Memory Protect RME jumper is 
OUT, MEM jumper W4 must be in position "A"; if the Memory Protect RME 
jumper is IN, MEM jumper W4 must be in position "B". 



USER CONTROL STORE 

a. Refer to the HP 13047A 
Installation and Service Manual 
for of the 

b. Install the 

c. Install the UCS board as described in the 
lation and Service manual. 

d. Perform verification described below. 

InstaJ-

run-

DIAGNOSTIC MANUAL PAPER TAPE 

Memory Protect
Parity Error Test 

12892-90005 

Memory Expansion 
Module Test 

12929-90003 

vVJ.U.1-'J.vliCOU. without an error 
If the tests indicate 

ref er to the F AB 
01eshc>ot1mg information. 

DMS 

your nearest HP Sales and Service Office. (A list of HP 
Sales and Service Offices in the HP 1000 El 

ffPTPrPnt"P LFoL\.hllOtNU•h and 

12892-60003 

U22 

I lJ31 32 





This section provides installation instructions for the HP 
Extended Memory Area (EMA) Firmware. This firmware 
is to be installed in an E-Series Computer or an F-Series 
Computer for use with RTE IV A/B: Additional informa
tion is provided in the manuals listed in the Preface. 

The HP EMA firmware consists of three 4K ROMs that 
are installed on the F AB board. The firmware routines 
handle map switching and addressing to data 
words located in extended memory. 

The HP EMA firmware consists of the following: 

DESCRIPTION 

4K ROM IC (Bits 23-16) 
4K ROM IC (Bits 15-8) 
4K ROM IC (Bits 7-0) 

PART NO. 

92067-80003 
92067 -80002 
92067 -80001 

The three EMA ROMs can be installed on the HP 13304A 
Firmware Board (F AB) or the HP 12791A 
Firmware Expansion Module (FEM). If a FEM with an 
unused block of sockets is available, it may be desirable to 
install the ROMs on the FEM to facilitate future access to 
the ROMs. 

FIRMWARE ACCESSORY BOARD 

a. Refer to section I of this manual for the F AB removal 
procedure. 

b. Install the following ROM ICs in the specified sockets 
on the F AB and set the jumpers to correspond to 
Control Memory modules 36 and 37. 

NOTE 

Sockets Cl through C3 are recom
mended for the EMA firmware location, 
due to location requirements of other HP 
firmware accessories, such as the HP 
13306A Fast Fortran Processor. 

If DS/1000 ROMs, part numbers 91740-
80018, 917 40-80019, and 917 40-80020, 

c. 

are presently installed on the FAB 
board, they should be residing in the 
MSMP of blocks B, C, or D. For this case, 
the EMA ROMs should be installed in 
the LSMP of this block. For example, if 
DS/1000 ROMs are occupying C4, C5, 
and C6, then the EMA ROMs should be 
installed in sockets Cl, C2, and C3 (refer 
to the table below and figure 1-2 to as
sociate each EMA ROM with the appro
priate socket). 

MODULE 
LOCATION ROM,IC BITS NO. 

81 (XU401) 92067-80001 7-0 ' 
C1 (XU201) (EMA ROM) 
01 (XU101) 

82 (XU402) 92067-80002 15-8 > 36, 37 
C2 (XU202) (EMA ROM) 
02 (XU102) 

83 (XU404) 92067-80003 23-16 
' C3 (XU202) (EMA ROM) 

03 (XU104) 

B4 (XU406) 917 40-80049 7-0 ' 
C4 (XU206) (OS/1000 ROM) 
04 (XU106) 

B5 (XU408) 917 40-80050 15-8 l> 38, 39 
C5 (XU208) (OS/1000 ROM) 
05 (XU108) 

86 (XU409) 91740-80051 23-16 
' C6 (XU209) (OS/1000 ROM) 

06 (XU109) 

Set jumpers 10through13 as shown in below. Jumper 
notations B, C, and D correspond to blocks A, B, C, 
and D respectively. 

JUMPER 

lOC 
llC 
12C 
13 

SETTING 

1 
0 
0 
1 

d. Refer to section I of this manual for the FAB installa
tion procedure. 

e. Perform the verification as described in section 5-4. 

5-1 



EMA 

FIRMWARE EXPANSION MODULE 

a. Refer to section II of this manual for the FEM removal 
and installation ,,...,.,,,.."""''n•a 

b. Install the three ROM ICs in any available set of 
sockets and configure the switches as shown in table 
2-1 for Control Memory modules 36 and 37. 

c. Refer to section II for the FEM installation procedure. 

d. Perform verification as described below. 

Installation 
After installing the EMA ROMs, verify correct installa
tion by running the EMA self-test. The EMA self-test 
checks for correct IC orientation and correct EMA 
firmware addressing. 

To execute the EMA self-test proceed as follows: 

a. Store 105242 (octal) in the A-Register. 

b. Store 0 in the P-Register. 

5-2 

c. Store 0 in the S-Register. 

d. Press PRESET. 

e. Press INSTR STEP. 

If the EMA self-test completes with the S-Register equal 
to 102077 then the firmware is operational. If the test 
completes with the S-Register NOT EQUAL to 102077, 
then check for the following conditions: 

a. Incorrect IC orientation on the F AB or FEM. 

b. Incorrect jumper positioning on the FAB board, or 
switch settings on the FEM. 

c. IC pin(s) are bent under or broken off. 

If a failure still exists, refer to the Service Information 
,,..."'.,.."',,...."'.,....n of the FAB or FEM section of this manual for 
troubleshooting procedures. 

Operation 
To verify functional operation of the EMA firmware, the 
EMA on-line diagnostic should be run. Refer to the EMA 
On-Line Diagnostic Reference Manual, part number 

for operating instructions. Follow the 
troubleshooting procedures recommended in the EMA 
On-Line Diagnostic Reference Manual if a failure exists. 



FAST 

6-1. INTRODUCTION 

This section provides installation instructions for the HP 
13306A Fast FORTRAN Processor Kit, which is an acces
sory for the HP 1000 E-Series Computer. Additional in
formation is provided in the manuals listed in the Preface. 

6-2. DESCRIPTION 

The HP 13306A Fast FORTRAN Processor (FFP) Kit con
sists of nine read-only-memory (ROM) integrated-circuits 
(IC's). Six lK ROM IC's are allocated to control memory 
module 33 (decimal) and three 4K ROM IC's are allocated 
to control memory modules 34 and 35 (decimal), as follows: 

DESCRIPTION 

4K ROM IC (Bits 7-0) 
4K ROM IC (Bits 15-8) 
4K ROM IC (Bits 23-16) 
lK ROM IC (Bits 3-0) 
lK ROM IC (Bits 7-4) 
lK ROM IC (Bits 11-8) 
lK ROM IC (Bits 15-12) 
lK ROM IC (Bits 19-16) 
lK ROM IC (Bits 23-20) 

6-3. INSTALLATION 

HP PART NO. 

5090-0589 
5090-05901 
5090-0591 

13306-80013 
13306-80014 
13306-80015 
13306-80016 
13306-80017 
13306-80018 

The HP 13304A Firmware Accessory Board Kit is re
quired for the installation of the nine FFP ROM IC's. 
Install the FFP ROM IC's on the firmware accessory board 
(F AB) as follows: 

a. Refer to section I of this manual for removal of the 
FAB. 

b. On the F AB, install the nine ROM I C's in the follow
ing locations (see figure 1-2): 

MODULE 
LOCATION ROMIC BITS NO. 

A7 (XU802) 13306-80013 3-0 

} 33 

AB (XU803) 13306-80014 7-4 
A9 (XU804) 13306-80015 11-8 
A10 (XU806) 13306-80016 15-12 
A11 (XU807) 13306-80017 19-16 
A12 (XU808) 13306-80018 23-20 
84 (XU406) 5090-0589 7-0 

} 34,35 85 (XU408) 5090-0590 15-8 
86 (XU409) 5090-0591 24-16 

Ensure that the IC's are oriented correctly as shown 
in figure 1-2 by matching pin 1 of each IC with the 
white dot on each IC socket. 

c. Configure the control store module address jumpers 
for modules 34, and 35 as shown below. Figures 
1-1 and 1-2 can be used for reference. 

JUMPER SETTING 

9A 0 
lOA 0 
llA 0 
12A 0 
lOB 0 
llB 0 
12B 0 
13 1 

d. Refer to section I for the F AB installation procedure. 

e. Perform verification as described below. 

6-4. VERIFICATION 

After installing the FFP, verify proper operation by per
forming the Fast FORTRAN Processor diagnostic test de
scribed in the Diagnostic Reference Manual. Part numbers 
for the diagnostic test are as follows: 

DIAGNOSTIC MANUAL PAPER TAPE 

Fast FORTRAN Processor 12977-90002 12997-16004 
12977-16005 

If the diagnostic test is completed without an error halt, 
the FFP is operating correctly. If the diagnostic test indi
cates an error halt, refer to the FAB section of this manual 
for troubleshooting information. 

6-1/6-2 





INTRODUCTION 

This section provides installation and reference informa
tion for the F-Series Fast FORTRAN Processor. Addi
tional information is provided in the manuals listed in the 
Preface. 

NOTE 

F-Series FFP ROMs, part nos. 5950-1615 
thru 5090-1623, require compatible 
F-Series Base Instruction Set ROMs, 
part nos. 12740-80019 thru 12740-80024 
and visa versa for correct operation. 

DESCRIPTION 

The F-Series FFP consists of nine read-only-memory 
(ROM) integrated-circuits (IC's). Six lK ROM IC's are 
allocated to control memory module 33 (decimal) and 
three 4K ROM IC's are allocated to control memory mod
ules 34 and 35 (decimal), as follows: 

DESCRIPTION 

lK ROM IC (Bits 3-0) 
lK ROM IC (Bits 7-4) 
lK ROM IC (Bits 11-8) 
lK ROM IC (Bits 15-12) 
lK ROM IC (Bits 19-16) 
lK ROM IC (Bits 23-20) 
4K ROM IC (Bits 7-0) 
4K ROM IC (Bits 15-8) 
4K ROM IC (Bits 23-16) 

HP PART NO. 

5090-1615 
5090-1616 
5090-1617 
5090-1618 
5090-1619 
5090-1620 
5090-1621 
5090-1622 
5090-1623 

The F-Series FFP ROMs are standard on the F-Series 
Computer. They are installed on the HP 13304A 
Firmware Accessory Board (FAB). If a Firmware Expan
sion Module (FEM) is available the three 4K ROMs can be 
installed here for ease of future access. To install or re-
move the FFP ROMs, as follows. 

a. Refer to section I of this manual for the F AB removal 
procedure. 

b. The nine ROM IC's should be installed in the follow
ing locations. 

c. 

d. 

e. 

MODULE 
LOCATION ROMIC BITS NO. 

A? (XU802) 5090-1615 3-0 
AB (XU803) 5090-1616 7-4 
A9 (XU804) 5090-1617 i1-8 33 
A10 (XU806) 5090-1618 15-12 
A11 (XU807) 5090-1619 19-16 
Ai2 (XU808) 5090-1620 23-20 
84 (XU406) 5090-1621 7-0 
85 (XU408) 5090-1622 15-8 34,35 
86 (XU409) 5090-1623 23-16 

Configure control memory address jumpers for mod
ules 33, 34, and 35 as shown below. Figures 1-1 and 
1-2 can be used for reference. 

JUMPER 

9A 
lOA 
llA 
12A 
lOB 
llB 
12B 
13 

SETTING 

0 
0 
0 
0 
0 
0 
0 
1 

Refer to section I for the FAB installation procedure. 

Perform verification as described below. 

VERIFICATION 

INSTALLATION 

After installing the FFP ROMs, verify proper installation 
by running the firmware self-test. The firmware self-test 
checks for correct IC orientation and if the FFP firmware 
is addressed. 

NOTE 

The FFP firmware self-test is present 
in the enhanced F-Series FFP 

firmware, nos. 5090-1615 to 
5090-1623. 
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a. Store 105200 (octal) in the A-1·ei;r1su~r 

b. Store 0 in the 

c. Press PRESET. 

d. Press INSTR STEP. 

a. S = 102077 indicates successful completion. 

b. S = 102001 indicates module 33 defective or missing. 

c. S = 102002 indicates module 35 defective or m1ssrng. 

Any other indication in the S-register indicates that FFP 
is defective or not installed properly. If other than a 
102077B is displayed on the S-register, check for the fol
lowing conditions. 

a. Incorrect IC orientation on the FAB. 

b. Incorrect jumper positioning on the FAB. 

c. IC pin(s) are bent under or broken off. 

7-2 

If a failure still refer to the Service Information 
of the FAB section of this manual (section I) for 

ub.lesh0iot1ng procedure. 

OPERATION 

To functional of the FFP firmware, the 
FFP/Floating Point Processor/Scientific Instruction Set 
off-line diagnostic should be run. Refer to the FFP/ 
Floating Point Processor/Scientific Instruction Set Diag
nostic Reference Manual for execution procedure. 

DIAGNOSTIC MANUAL 

Floating Point Processor/ 127 40-90004 
Scientific Instruction SetJ 
Fast FORTRAN Processor 

ABSOLUTE 
BINARY NO. 

12740-16001 

If the diagnostic test is completed without an error halt, 
the FFP is operating correctly. If the diagnostic test indi

refer to the FAB section of this manual 
oublE~sn.ootrn_g information. 



8-1. INTRODUCTION 

This section provides installation and reference informa
tion for the F-Series Scientific Instruction Set (SIS) 
firmware. Additional information is provided in the man
uals listed in the Preface. 

8-2. DESCRIPTION 

The Scientific Instruction Set (SIS) firmware consists of 
six read-only-memory (ROM) integrated-circuits (IC's). 
The six ROMs are allocated to control memory modules 
40, 41, 42, and 43 as follows: 

DESCRIPTION 

4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 
4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 

8-3. INSTALLATION 

HP PART NO. 

12823-80013 
12823-80014 
12823-80015 
12823-80016 
12823-80017 
12823-80018 

The F-Series SIS ROMs are standard on the F-Series 
Computer. They are installed on the HP 13304A 
Firmware Accessory Board (F AB). If a Firmware Expan
sion Module (FEM) is available, it is recommended that 
the ROMs be installed here to facilitate future service. To 
install or remove the SIS ROMs, proceed as follows. 

a. Refer to section I of this manual for the FAB removal 
procedure. 

b. Due to allocations of the F AB for other HP optional 
firmware, the SIS ROMs should be installed in the 
following locations. Refer to figure 1-2 in section I for 
socket locations. 

p 1000 
SET FIR 

SERIES 
E VIII 

MODULE 
LOCATION ROMIC BITS NO. 

01 (XUi01) 12823-80013 7-0 
} 40,41 02 (XU102) 12823-80014 15-8 

03 (XU104) 12823-80015 23-16 
04 (XU106) 12823-80016 7-0 

} 42,43 05 (XU108) 12823-80017 15-8 
06 (XU109) 12823-80018 23-16 

c. Configure control memory address jumpers for mod
ules 40, 41, 42, and 43 as shown below. Figures 1-1 
and 1-2 can be used for reference. 

JUMPER 

lOD 
llD 
12D 
13 

SETTING 

0 
1 
0 
1 

d. Refer to section I of this manual for the FAB installa
tion procedure. 

e. Perform verification as described below. 

8-4. VERIFICATION 

INSTALLATION 

After installing the SIS ROMs, verify proper installation 
by running the firmware self-test. The firmware self-test 
checks for correct IC orientation and correct SIS firmware 
addressing. 

To execute the SIS self-test proceed as follows: 

a. Store 105337 (octal) in the A-register. 

b. Store 0 in the P-register. 

c. Press RESET. 

d. Press INSTR STEP. 

8-1 



A 102077 (octal) in the indicates successful 
completion. other value in the .... _ .... ,,..,.,,.,,-1-L, ... 

indicates the SIS firmware self test failed. Refer to the 
Service Information .,.,.,, ...... r ...... n ...... .,,. 

manual (section I) for 

s = 102001 PCA's not cabled or 

S 102002 Indicates a numerical error in the d.iaLgnos-
tic defective 
PCA(s) or ROMs. 

To functional ODE:lra.t1on of the SIS .i.•w~.,,,~~·~ the 
FPP/SIS/FFP off-line u.La.~.L.l'V<><-.l'-' should be run. Refer to 

8-2 

the FPP/SIS/FFP 
tion ~~,,~~...i .. ,~~ 

DIAGNOSTIC 

Floating Point Processor/ 
Scientific Instruction Set/ 
Fast FORTRAN Processor 

MANUAL 

127 40-90004 

ABSOLUTE 
BINARY NO. 

12740-16001 

If the without an error 
If the test indi-

cates an error refer to the Service Information para-
of the F AB section of this manual (section I) for 



This section installation and reference informa-
tion for the HP 12824A Vector Instruction Set 

which is an for the F-Series Lo1mputE~r 
Additional information is "'"'r""'-1"r1 in the manuals listed 
in the Preface. 

The Vector Instruction Set (VIS) firmware consists of six 
re<:1u-cJn11v-·me,mcirv (ROM) the six 

ROMs are allocated to control memory modules 
and 15. 

DESCRIPTION 

4K ROM IC (bits 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 
4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 

HP PART NO. 

12824-80001 
12824-80002 
12824-80003 
12824-80004 
12824-80005 
12824-80006 

The 12791A Firmware Module is an accessory 
which is for the installation of the six 4K RO Ms 

The VIS ROMs are installed on the 12791A Firmware 
Expansion Module (FEM). To install or remove the six VIS 

nrl'1PP.~>r1 aS follOWS. 

a. Refer to section II of this manual for the FEM removal 
.,-,.-,.rH>LlurilH•O (if uec.:e:s:sar 

b. The six VIS ROMs can be installed in any two avail-
able socket sets on the FEM. For assume we 

to install the ROMs in SETA and SETB. 
2-1 for location of the sockets. 

MODULE 
LOCATION ROMIC BITS NO. 

A1 1 2824-80001 7-0 

} A2 1 2824-80002 15-8 12, 13 

A3 1 2824-80003 23-16 
81 12824-80004 7-0 

} 82 i 2824-80005 15-8 4,15 
83 1 2824-80006 23-16 

d. 

the SETA control memory address 
for modules 12 and 13. 

SETB control memory address <>nr1rn1h,....,. 

modules 14 and 15 as shown below. Refer to 
and table 2-1 for reference. 

SWA 

SWITCH SETTING 

SWB 

SWITCH SETTING 

81 1 81 1 
82 0 82 0 
S3 83 
84 1 84 1 
85 1 85 1 
86 86 
87 0 S7 0 
88 1 SS 1 
S9 1 98 

0 810 1 

Refer to section II of this manual for the FEM instal-
la ti on 

Perform verification as described below. 

'-H"''"c:u.u.u.i;:. the VIS proper installation 
the VIS firmware self-test. The firmware self

test checks for correct IC orientation and correct VIS 
firmware ad<1ress1ng. 

Store 0 in the 

Press PRESET. 

d. Press INSTR STEP. 

s_-r•arr 11 c-t-c•.,. indicates successful 
other value in the ~--r·orrilCi-£>'t' 

VIS firmware self-test failed. Refer to the 
Service Information no· .. .,,rronh 

manual (section II) for 

Users LY.L'-'"'""''""~· 
instructions. 
mended in the FEM section of this manual. 





10-1. INTRODUCTION 

This section provides quick reference information for the 

HP 91740B E/F-Series Distributed System (DS/1000) 

Firmware. Complete installation information can be 

found in the HP 91740B Distributed System (DS/1000) 

Firmware Installation Manual, part no. 91740-90009, 

which is supplied with the product. Additional informa

tion is provided in the manuals listed in the Preface. 

10-2. DESCRIPTION 

The HP 917 40B Firmware consists of one DS/1000 Com

munications Bootstrap Loader (CBL) ROM and three DS/ 

1000 Driver Microcode ROM's. The CBL is an Initial Bi

nary Loader (lBL) that is installed in one of the loader 

ROM sockets on the Central Processing Unit (CPU) PCA. 

The driver ROM's contain a microprogram that allows 

communication between other Hewlett-Packard Com

puters that are equipped with DS/1000 and the appropri

ate communication interfaces. These driver ROM's are 

installed on the HP 13304A Firmware Accessory Board 

1 • ••• 9}3 •• • ••••••• 

10 
1
) X U256 00 X255 

I•••••••• • • •• • • •• 
•••••••• 

01 XU216 

ACCESS TO 
LOADER ROM 
SOCKETS 

(FAB). The HP part numbers for the HP 91740B 

Firmware are as follows: 

DESCRIPTION 

CBL ROM 

lk ROM IC 

DRIVER MICROCODE ROM's 

4k ROM IC (Bits 7-0 ) 
4k ROM IC (Bits 15-8 ) 
4k ROM IC (Bits 23-16) 

10-3. INSTALLATION 

HP PART NO. 

91740-80048 

917 40-80049 
91740-80050 
91740-80051 

A loader ROM socket on the CPU board is required for 

installation of CBL ROM (Figure 10-1). The HP 13304A 

Firmware Accessory Board is required for installation of 

the three driver microcode ROM's. These ROM's should be 

installed in the MSMP (most significant module pair) of 

block C. 

FRONT 

COMPUTER 

TOP VIEW REAR 

LOADER ROM SOCKETS 
(LOCATIONS NOT 

TO SCALE) 
DECK BENEATH 
MEMORY PCA 
CAGE 

ACCESS TO RPLl 
AUTO BOOT -UP 
CONFIGURATION 
SWITCHES 

*IN 2109/2113A E-SERIES COMPUTERS, ROM LOCATIONS 00 AND 10 CONTAIN 

SOLDERED ROMS, NOT SOCKETS. 

10-1 



HP 91740B 

a. Install the CBL ROM in loader ROM socket 11 in an 
or in socket 10 or 
or 211 7F model 

manual for the F AB removal 

opE~rates in module 
the DS/1000 ROMs should be installed 

locations. Refer to 1-2 in sec-

LOCATION ROMIC BITS 
MODULE 

NO. 

1 

91740-80049 
91 7 40-80050 

740-80051 

control memory address ,,,.,, ..... .,...,,, ... " 
ules 38 and as shown below. Refer 

1-2 location and settmgs. 

JUMPER SETTING 

13 

38,39 

FAB installa-

After the in your system, 
correct DS/1000 Firmware installation the 
DS/1000 Self-Test. The DS/1000 Self-Test checks for cor
rect IC orientation and correct DS/1000 firmware 

follows: 

10-2 

d. 

loader socket press switches 14 and 15. If 
the CBL ROM was installed loader socket 

press switch 15. This sets the bits in the 
which selects the CBL ROM. 

select code of the DS/1000 communications interface. 
The select code to the octal number 
marked on the chassis to the card 
slot the DS/1000 communications inter-
face card. If a system contains DS/1000 
communications choose the select code of the 

iii~·~~iii .... PCA. 

Press STORE. 

Press PRESET and then IBL/TEST. Do NOT press 

.I.""'"''"'""'"''- Select >, as to select the 
Do NOT clear the Press switches 

and 5 to set bits 3, 4, and 5 in the 
Press STORE. 

g. Press RUN. 

If the DS/1000 CBL ROM and Driver Microcode ROM's are 
the RUN should remain lit and 

If the Dis-
nv~.1.01;c;.1.isorurtnaor1ea 

10-1) with each section rer>reisenLtrntg 
15-12 the most s1g·n11:1cc:mt 
'"""'n";:nn•n should be 1913. This number ,..,....., .... '°"'""'"1nr1° 

0 ..--,,., ... ,.....,.,.,.n,,·r-0 release time of this firmware (the thirteenth 

If the 

1979) . 

... ""'P:.·'-'=•'-'CJ. indicates 
·--..."'"'"'ra ... select 

ROM is installed a the 
Driver Microcode ROM's has been detected. The 

should be removed and for the 

a. Incorrect ROM IC orientation. 

b. Incorrect 

Bent broken ROM IC 

Incorrect 4K ROM IC part numbers. 

... ""'"' ... "''""",_ contains any other the CBL 
im;pectE~d for the 

Incorrect orientation. 

b. Bent or broken 



c. Incorrect part number. Also, other 
values may result from a CPU failure. 

If these inspections locate a problem, correct it and run the 
DS/1000 Self-Test again. If the failure still exists, isolate 
the faulty ROM IC(s) by a ROM IC(s). If 
failure still exists, contact your nearest Hewlett-Packard 
Sales and Service Office. A list of HP Sales and Service 

Table 10-1. 

BCD 1 

LAMPS ON 
BITS 15 14 13 12 11 10 

OCTAL 0 1 4 

9 

9 

HP91740B 

Offices is provided in your L:omu1utE:lr Installation and Ser
vice Manual. 

.,."'""."'"""that the software communications 
driver HP Part Number 91740-16071) must be 
revision level 1805 or later. 

Refer to Network LY.I •• r,nud:!FCI 

for cr.01"1.o.,,•a-t-·inn 

1 I 3 

* 
8 7 6 5 4 3 2 1 0 

4 2 3 





11 CONTROL MEMORY 

This section contains the Control Memory allocation for 
HP 1000 M/E/F-Series computers. 

CONTROL MEMORY MODULE 
MODULE ALLOCATION NO. 

HP BASE SET { 0 

1 

HP DYNAMIC MAPPING INSTRUCTIONS....,.. 2 

HP FAST FORTRAN PROCESSOR { 

3 

4 

5 

{ 
6 

7 

HP RESERVED 

8 

9 

{ 10 
DS/1000 

11 

RECOMMENDED FOR USER { 12 

MICROPROGRAMMING 13 

HP BASE SET { 14 

15 

ADDRESS 

DECIMAL OCTAL 

0-00255 00000-00377 

00256-00511 00400-00777 

00512-00767 01000-01377 

00768-01023 01400-01777 

01024-01279 02000-02377 

01280-01535 02400-02777 

01536-01761 03000-03377 

01762-02047 03400-03777 

02048-02303 04000-04377 

02304-02559 04400-04 777 

02560-02815 05000-05377 

02816-03071 05400-05777 

03072-03327 06000-06377 

03328-03583 06400-06777 

03584-03849 07000-07377 

03850-04095 07400-07777 

11-1. M-Series Control Memory Map 

-
SOFTWARE 

ENTRY 
POINT 

YES 

YES 

YES 
-1 K 

YES 

YES 

YES 
-2 

YES 
K 

YES 

YES 

YES 
YES 

i-3 K 

YES 

YES 

K 
YES 

4 
YES 

YES 
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CONTROL MEMORY MAPS 

11-2 

ADDRESS 

i--~~~~-.-~~~~---1 SOFTWARE 
CONTROL MEMORY MODULE ENTRY 

MODULE ALLOCATION NO. DECIMAL OCTAL POINT 

RESERVED 

18 
19 

23 

24 
25 
26 

28 

30 

60 
61 
62 

0-002551 00000-00377 
1 

05888-06143 

06144-06399 
06400-06655 
06656-0691 
06912-07167 

07168-07 423 
07424-07679 
07680-07935 
07936-08191 

08192-08447 
08448-08703 
08704-08959 
08960-09215 

12288-12543 
12544-12799 
12800-13055 
13056-13311 

6K 

13K 

14K 



CONTROL MEMORY MAPS 

ADDRESS 

SOFTWARE -CONTROL MEMORY MODULE ENTRY 
MODULE ALLOCATION NO. DECIMAL OCTAL POINT 

l 
0 0-002551 00000-00377 YES 

HP BASE SET 
1 00256-00511 00400-00777 YES ,__ 
2 00512-00767 01000-01377 YES 
3 00768-01023 01400-01777 YES 

1K 

4 01024-01279 02000-02377 YES 
5 01280-01535 02400-02777 NO -6 01536-01761 03000-03377 NO 

2K 

HP RESERVED 
7 01762-02047 03400-0377 7 NO 
8 02048-02303 04000-04377 YES 
9 02304-02559 04400-04 777 NO ,__ 
10 02560-02815 05000-05377 NO 

3K 

11 02816-03071 05400-05 777 NO 

VECTOR { 
12 03072-03327 06000-06377 YES 
13 03328-03583 06400-06777 NO 

INSTRUCTION SET 14 03584-03849 07000-07377 NO -
15 03850-04095 07 400-07777 NO 

4K 

, 
16 04096-04351 10000-10377 YES 
17 04352-04607 10400-10777 NO I-

18 04608-04863 11 000-11377 YES 
5K 

19 04864-05119 11400-11777 NO 
20 05120-05375 12000-12377 YES 

HP RESERVED 21 05376-05631 12400-12777 NO ,__ 
22 05632-05887 13000-13377 NO 6K 

23 05888-06143 13400-13777 NO 
24 06144-06399 14000-14377 NO 
25 06400-06655 14400-14777 NO -26 06656-06911 15000-15377 NO 7K 

27 06912-07167 1 5400-15 777 NO 
AVAILABLE { 28 07168-07423 16000-16377 NO 
FOR USER 29 07424-07679 16400-16777 NO -MICROPROGRAMMING 30 07680-07935 17000-17377 NO 

HP DYNAMIC 
31 07936-08191 17 400-17777 NO 

8K 

MAPPING SYSTEM( 32 08192-0844 7 20000-20377 YES 

HP FAST FORTRAN 
33 08448-08703 20400-20777 NO ,__ 
34 08704-08959 21000-21377 YES 

PROCESSOR 35 08960-09215 21400-21777 YES 

9K 

EXTENDED. MEMORY { 36 09216-09571 22000-22377 YES 
AREA 37 09572-09727 22400-22777 NO ,__ 

DS/1000 { 38 09728-09983 23000-23377 YES 
39 09984-10239 23400-23777 NO 

10K 

{ 
40 10240-10495 24000-24377 YES 

SCIENTIFIC 41 10496-10751 24400-24 777 NO ,__ 
INST RUCTION SET 42 10752-10917 25000-25377 NO 

43 10918-11263 25400-25 777 NO 
11 K 

HP RESERVED { 44 11264-11519 26000-26377 NO 
45 11520-11775 26400-26777 NO ....__ 
46 11776-12031 27000-27377 YES 12K 

47 12032-12287 27400-27777 YES 

48 12288-12543 30000-30377 YES 
49 12544-12799 30400-30777 YES ,__ 
50 12800-13055 31000-31377 YES 13K 

51 13056-13311 31400-31777 NO 

RECOMMENDED 52 13312-13557 32000-32377 NO 

FOR USER 
53 13558-13823 32400-32777 NO ,__ 
54 13824-14079 33000-33377 NO 

MICROPROGRAMMING 55 14080-14335 33400-33777 NO 
14K 

56 14336-14591 34000-34377 YES 
57 14592-14847 34400-34 777 YES 1--

58 14848-15103 35000-35377 YES 15K 

59 15104-15359 35400-35 777 YES 
~ 

60 15360-15615 36000-36377 YES 
61 15616-15871 36400-36 777 NO -62 15872-16127 37000-37377 YES 16K 

63 16128-16383 37 400-37777 NO 
~ 

Figure 11-3. F-Series Control Memory Map 
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12-1. INTRODUCTION 

This section provides installation and reference informa
tion for the E-Series Base Set (BS) and Extended Instruc
tion Group/Floating Point (EIG/FP) Firmware. Additional 
information is provided in the manuals listed in the 
Preface. 

1 DESCRIPTION 

The E-Series Base Set and EIG/Floating Point ROMs (BS 
and EIG/FP) consist of 3 read-only-memory (ROM) 
integrated-circuits (IC's). 

Description 

SK ROM IC (bits 7-0) 
SK ROM IC (bits 15-8) 
8K ROM IC (bits 23-16) 

12 .. 3. INSTALLATION 

HP Part No. 

02113-80003 
02113-S0004 
02113-80005 

The BS and EIG/FP ROMs can be installed on the CPU 
board or a Firmware Expansion Module (FEM). If a FEM 
is available, it is recommended that the ROMs be installed 
here to facilitate future service. 

CPU BOARD 

a. Remove the CPU board as described in the appropri
ate Installation and Service Manual. 

b. The ROMs must be installed in the following 
locations. 

Location 

U21 
U41 
U81 
U23 
U43 
U83 

ROM IC 

VACANT 
VACANT 
VACANT 

02113-80003 
02113-80004 
02113-80005 

Bits 

7-0 ) 
8-15 

16-23 

Module 
No. 

0, 1,2,3 

CPU PCA Ai 

U21 U23 

I XU21 sl XU23 s 
U41 U43 

I XU41 sl XU43 s 
UB3 

J2 
UBil sl s XUB1 XUB3 

U101 

......... r::::==J c=J 

... ~.3. •/PIN 1 ) 
U121 ~PIN14 

4kl ~~~A 
BK 

4KAOMs 

u121f 
• • • • 

LL-!tJ 11 i ! • •1 
4K BK ADDA 

• LB~Ac:_Ms 0 0 0 

U121 
• ,, Ill • • 

4K BK ADDA 

7700-519 

c. Configure the CPU board for operation with 8K 
RO Ms. 

d. 

Only the 8Kjumper nearest the 4Kjumper must be in 
(pins 7 and 10 of IC location U121). All other jumpers 
must be out. The silk screen indicating a second 8K 
jumper (pins 6 and 11) is in error, and this jumper 
must be out. 

Install the CPU board as described in the appropriate 
Installation and Service Manual. 

e. Perform the verification as described below. 

FIRMWARE EXPANSION MODULE 

a. Refer to section II of this manual for the FEM removal 
procedure (if necessary). 

b. The ROMs can be installed in any available socket set 
on the FEM. For example, assume we are going to use 
SET A. 

Location 

Al 
A2 
A3 

ROM IC 

02113-80003 
02113-80004 
02113-S0005 
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c. Configure SWA for SK ROMs modules 0, 1, 2, 3. Refer 
to figure 2-1 and table 2-1. 

All unused socket sets must have switch 81 closed. 

d. 

e. 

1 

Switch 

81 
82 
83 
84 
85 
86 
87 
88 
89 

810 

SWA 

Install the FEM board. 

1 
0 
1 
0 
1 
0 
0 
0 
0 

X (Don't 

Perform the verification as described below. 

INSTALLATION 

care) 

After installing the ROMs, 
running the firmware self test. 

proper installation by 

The base set includes three tests that test the 
"'"""'"'nnt-c ..... and memory. These firmware self-tests are not 
designed as a substitute for more complex software 
nasties and it may frequently be the case that you require 
a more and detailed than provided by 
these standard. self-test routines. 

Test 1 tests most of the computer registers and functions. 
This test will not alter or the contents of any 
.,,,....,..,r,,.,...,..,. .,..,,c:rH>1~0 ... or memory. An error condition will set 

register indicator bits T, P, 8) and the 
overflow register. The execution time is negligible. 

Test 2 is a fast microprogrammed memory test that checks 
the presently enabled memory space (up to 32k words). 
The microprogram reads each memory 1ocat11on ...... u •. uu.n:;;

ments the data and writes it reads compares it to 
expected then complements it and writes it back into 
memory. The execution time is and is non
destructive to memory data. An error condition is usually 
accompanied a parity error indication and will set all 
display register indicator bits and clear the overflow regis
ter. The A-register will contain the expected (good) data, 
the B-register will contain the actual (bad) data, and the 

will contain the memory location of the 
failure. 

Test 3 is a significantly more micro
programmed memory test. All memory installed in the 
cornputE~r will be tested. Execution time is dependent on 

12-2 

the amount of memory installed; one sec
ond per 32k words. The display register will increment as 
each 32k words of memory are tested. Error is 
the same as in Test 2 the S-register will contain the 
number of the 32k words where the memory failure 
occurred. 

On a cold power-up (as described below), Tests 1and3 will 
each be executed once. Pressing the IBL/TEST switch on 
the operator will not only the loader func-

it will also cause the execution of Tests 1 and 2. 

~:x:ec1llting the octal instruction 100000 via the INSTR 
STEP switch on the operator with the LOCK/ 
OPERATE switch in the OPERATE will execute 
Tests 1 and 3 once. The information contained in the 
~-... •0 0'11 "'t-"'.,. (when selected) will be the final 
nat·t-a-.•ri used to test memory. This may also be used to 

load the entire memory with the same bit pattern. 
While the tests are the LOCK/OPERATE 
switch may be set to the LOCK 
crc,progirarnrr.Led self-tests will until the 
LOCK/OPERATE switch is returned to the OPERATE 
,_,v.._, ... .., .... u ....... A memory of course, will terminate the 
test and report the error. 

To check most ,..,.,..,..,...,....,,-1-,, .... rE~gu;teirs and functions and all 
orc1ce<1 m:·e as 

follows: 

a. 

b. 

Set~ POWER switch to OFF. vVJ.JLJ,IJl.LvvJ. is equipped 
with an power fail recovery set 
BATTERY switch to OFF. 

Set the LOCK/OPERATE switch to OPERATE. Wait 
apprc>xrmaLteJly six seconds and then set ~ POWER 
switch to ON. 

Set BATTERY switch to INT (if installed). 

d. The self-test will execution and the 
.tt.eg1ster can be observed if a 
u ... .,,,_,'"' ......... r. system (DMS) is installed. 

f. If a failure is detected, the Display Register, 
all six indicators (A, B, M, T, P, S), 
and the OVERFLOW indicator are lighted. Refer to 
the appropriate Installation and Service manual for 

g. If a memory failure is the Display Register, 
and all six indicators B, T, 
S) are and the OVERFLOW indicator is not 

isolate the memory failure, refer to the 
aninl"r,.,... ... .,.,.1-0 Memory Systems Installation and Service 
Manual. 



a. Store 100000 (octal) in the A-1•errrnt1'lr 

b. Store 0 in the 

c. Press PRESET. 

d. Press INSTR STEP. 

Upon successful completion, the will auto
matically be selected for display. A failure will result in 
the conditions indicated in f and g above. 

OPERATION 

To verify operation of the CPU and all Base Set instruc
refer to the Diagnostic Configurator Reference 

Manual (part no. 02100-90157), Table A-1 or A-2, and run 
the appropriate instruction group diagnostic. 

Absolute 
Description Manual No. 

Memory Reference Instruction 02100-90218 24315-16001 
Group 

Alter Skip Instruction Group 02100-90211 24316-16001 
Shift Rotate Instruction Group 02100-90212 24317-16001 
EAU Instruction Group 02100-90214 24319-16001 
Floating Point Instruction 24320-90001 24320-16001 

Group 
IIO Instruction Group/I/O 02100-90213 24318-16001 

Extender 
Extended Instruction Group 12943-90004 12943-16002 

(Index) 
Extended Instruction Group 12943-90004 12943-16001 

(Word, Byte, Bit) 
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1 INTRODUCTION 

This section provides installation and reference informa
tion for the F-Series Base Set (BS) and Extended Instruc
tion Group/Floating Point (EIG/FP) Firmware. Additional 
information is provided in the manuals listed in the 
Preface. 

1 DESCRIPTION 

The F-Series Base Set and EIG/Floating Point ROMs (BS 
and EIG/FP) consist of 3 read-only-memory (ROM) inte
grated circuits (!C's). 

1 

Description 

8K ROM IC (bits 7-0) 
8K ROM IC (bits 15-8) 
BK ROM IC (bits 23-16) 

INSTALLATION 

HP Part No. 

02117-80001 
02117-80002 
0211 7-80003 

The BS and EIG/FP ROMs can be installed on the CPU 
board or a Firmware Expansion Module (FEM). If a FEM 
is available, it is recommended that the ROMs be installed 
here to facilitate future service. 

CPU BOARD 

a. Remove the CPU board as described in the appropri
ate Installation and Service Manual. 

b. The ROMs must be installed in the following 
locations. 

Location 

U21 
U41 
U81 
U23 
U43 
U83 

ROM IC 

VACANT 
VACANT 
VACANT 

02117-80001 
02117-80002 
02117-80003 

Bits 

7-0 } 
15-8 

23-16 

Module 
No. 

0, 1,2,3 

CPU PCA A1 

U21 U23 

XU21 sl XU23 s 
U41 U43 

XU41 sl XU43 s 
U83 

J2 
UB1 I sl s XUB1 XUB3 

U101 
·········~c=s ......... 

U121 •••••• • / PIN 14 
R3 PIN 1 l 

4K ROMs 

• • • • • • • 

1-L-,!j 11 t t • •1 
4K BK ADDA 

• LB~Rc:;.Ms• • • 

U121 . ,, . . . '' 
4K BK ADDA 

7700-519 

c. Configure the CPU board for operation with 8K 
RO Ms. 

Only the 8Kjumper nearest the 4Kjumper must be in 
(pins 6 and 9 ofIC location U121). All other jumpers 
must be out. The silk screen indicating a second BK 
jumper is in error. 

d. Install the CPU board as described in the appropriate 
Installation and Service Manual. 

e. Perform the verification as described below. 

FIRMWARE EXPANSION MODULE 

a. Refer to section II of this manual for the FEM removal 
procedure (if necessary). 

b. The ROMs can be installed in any available socket set 
on the FEM. For example, assume we are going to use 
Set A. 

Location 

Al 
A2 
A3 

ROM IC 

02117-80001 
0211 7-80002 
02117-80003 
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c. For 8K ROM configuration, configure SW A for mod
ules 0, 1, 2, 3. Refer to figure 2-1 and table 2-1 for 
reference. 

All unused socket sets must have switch Sl closed. 

SWA 

Switch Setting 

81 1 
82 0 
S3 1 
84 0 
85 1 
S6 0 
87 0 
88 8 
89 0 

810 X (Don't care) 

d. Install the FEM board. 

e. Perform the verification as described below. 

13-4. 

INSTALLATION 

After installing the ROMs, verify proper installation by 
running the firmware self test. 

CPU AND MEMORY. The base set includes three tests 
that quickly test the computer and memory. These 
firmware self-tests are not designed as a substitute for 
more complex software diagnostics and it may frequently 
be the case that you require a more thorough and detailed 
testing than provided by these standard self-test routines. 

Test 1 tests most of the computer registers and functions. 
This test will not alter or destroy the contents of any 
working register or memory. An error condition will set 
all display register indicator bits (A, B, M, T, P, S) and the 
overflow register. The execution time is negligible. 

Test 2 is a fast microprogrammed memory test that checks 
the presently enabled memory space (up to 32k words). 
The microprogram reads each memory location, comple
ments the data and writes it back, reads it, compares it to 
expected data, then complements it and writes it back into 
memory. The execution time is negligible and is non
destructive to memory data. An error condition is usually 
accompanied by a parity error indication and will set all 
display register indicator bits and clear the overflow regis
ter. The A-register will contain the expected (good) 
the B-register will contain the actual (bad) data, and the 
M-register will contain the logical memory location of the 
failure. 

Test 3 is a significantly more sophisticated micro
programmed memory test. All memory installed in the 
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computer will be tested. Execution time is dependent on 
the amount of memory installed; approximately one sec
ond per 32k words. The display register will increment as 
each 32k words of memory are tested. Error reporting is 
the same as in Test 2 except the S-register will contain the 
number of the 32k words where the memory failure 
occurred. 

On a cold power-up (as described below), Tests 1 and 3 will 
each be executed once. Pressing the IBLJTEST switch on 
the operator panel will not only perform the loader func
tion, it will also cause the execution of Tests 1 and 2. 

Executing the octal instruction 100000 via the INSTR 
STEP switch on the operator panel with the LOCK/ 
OPERATE switch in the OPERATE position will execute 
Tests 1 and 3 once. The information contained in the 
8-register (when selected) will be the final background 
pattern used to test memory. This may also be used to 
easily load the entire memory with the same bit pattern. 
While the tests are executing, the LOCK/OPERATE 
switch may be set to the LOCK position and the mi
croprogrammed self-tests will loop continuously until the 
LOCK/OPERATE switch is returned to the OPERATE 
position. A memory failure, of course, will terminate the 
test and report the error. 

To check most computer registers and functions and all 
physical memory, perform the cold power-up procedure as 
follows: 

a. Set POWER switch to OFF. If computer is equipped 
with an optional power fail recovery system, set 
BATTERY switch to OFF. 

b. Set the LOCK/OPERATE switch to OPERATE. Wait 
approximately six seconds and then set - POWER 
switch to ON. 

c. Set BATTERY switch to INT (if installed). 

d. The self-test will begin execution and the Display 
Register can be observed incrementing if a dynamic 
mapping system (DMS) is installed. 

e. Upon successful completion, the T-register will auto
matically be selected for display. 

f. If a computer failure is detected, the Display Register, 
all six working register indicators (A, B, M, T, P, S), 
and the OVERFLOW indicator are lighted. Refer to 
the appropriate Installation and Service manual for 
troubleshooting procedure. 

g. If a memory failure is detected, the Display Register, 
and all six working register indicators (A, B, M, T, P, 
S) are lighted and the OVERFLOW indicator is not 
u~uV<:ou.. To isolate the memory failure, refer to the 
appropriate Memory Systems Installation and Service 
Manual. 



To execute tests 1 and 3 once from the operator panel: 

b. Store 0 in the P-register. 

c. Press PRESET. 

d. Press INSTR STEP. 

Upon successful completion, the T-register will auto

matically be selected for display. A failure will result in 

the conditions indicated in steps f and g above. 

FLOATING POINT. The F-Series computer includes a 

firmware self-test for testing the floating point PCA's. 

This self-test detects obvious trouble symptoms but is not 

intended as a substitute for the more comprehensive 

software diagnostic. (The self-test can only be executed in 

the single-step front panel mode; if entered in the run

mode, a NOP is performed.) To execute the firmware self

test, proceed as follows: 

a. Store 105004 (octal) in the A-register. 

b. Store 0 in the P-register and press PRESET. If the 

OVFL light remains on, check that the FPP-MPP 

cable is installed correctly (not twisted). Otherwise, a 

defective CPU, floating point PCA, or FPP is indi

cated. Use software diagnostics for further 

troubleshooting. 

c. Press INSTR STEP. 

d. A 102077 (octal) in the display register (8) indicates 

successful completion. If 10200X (octal) is returned in 
the display register, the firmware test failed and the 

halt code is interpreted as shown in table 13-1. If the 
firmware test returns an error halt code, use software 

diagnostics for further troubleshooting. 

Table 13-1. Floating Point Self-Test Error Halts 

HALT PROBABLE PROBLEM 

102001 a. Power not supplied to floating-point PCA's. 

b. FPP-MPP cable not properly connected. 

Refer to Installation and Reference 

Manual. 

c. Floating point CONTROL PCA not in-
stalled or not connected properly. 

d. If A-register not 177777 (octal) and B-
register not 0, then floating point ROMs 
defective. 

102002 a. If A- and B-registers equal O and OVFL lit, 

then FPP-MPP cable twisted. 

b. If A- and B-registers equal 177777 (octal), 
then floating point ARITH PCA not con-
nected properly or CPU-MPP cable not 
connected. 

102003 a. Floating point PCA, ALU PCA, or 
cables defective. 

102004 a. Floating point PCA, ALU PCA, or 
cables defective. 

xxxxxx a. If display register does not indicate any of 
the above halts, either the floating point 

ROMs are not present, ROMs are defec-

tive, or computer is defective. 

OPERATION 

To verify operation of the CPU and all Base Set Instruc
and HFPP, refer to the Diagnostic Configurator 

Reference Manual (part no. 02100-90157), Table A-1 or 

A-2, and run the appropriate instruction group diagnostic. 

Absolute 
Manual No. 

Memory Reference Instruction 02100-90218 24315-16001 
Group 

Alter Skip Instruction Group 02100-90211 24316-16001 

Shift Rotate Instruction Group 02100-90212 24317-16001 

EAU Instruction Group 02100-90214 24319-16001 

IJO Instruction Group/I/O 02100-90213 24318-16001 

Extender 
Extended Instruction Group 12943-90004 12943-16002 

(Index) 
Extended Instruction Group 12943-90004 12943-16001 

(Word, Byte, Bit) 
F-Series FPP/SIS/FFP 127 40-90004 12740-16001 
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A-1. 

The HP 12823F F-Series Enhancement Upgrade Kit al
lows the customer to upgrade a F-Series Computer (2111F 
or 211 7F) which was shipped with a serial prefix less than 
1920 with the enhanced Base Set, enhanced FFP, and 
enhanced SIS ROMs. The 12823F product consists of the 
eighteen read-only-memory (ROM) integrated circuits 
(ICs) which are listed under the designation "New Part 
No." below. 

BASE INSTRUCTION SET 

Description Old Part No. 

4K ROM IC (bits 7-0) 12740-80014 AlU21 
4K ROM IC (bits 15-8) 12740-80015 AlU41 
4K ROM IC (bits 23-16) 12740-80016 AlU81 
4K ROM IC (bits 7-0) 12740-80011 A1U23 
4K ROM IC (bits 15-8) 127 40-80012 A1U43 
4K ROM IC (bits 23-16) 12740-S0013 A1U83 

Description New Part No. Location 

SK ROM IC (bits 7-0) 02117-80001 A1U23 
SK ROM IC (bits 15-8) 02117-S0002 A1U43 
SK ROM IC (bits 23-16) 02117-S0003 A1US3 

VACANT A1U21 
VACANT A1U41 
VACANT A1U81 

SCIENTIFIC INSTRUCTION SET (SIS) 

Description 

4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 
4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 

Old Part No. New Part No. 

12823-80001 
12823-80002 
12823-80003 
12823-80004 
12823-80005 
12823-80006 

12823-80013 
12823-80014 
12823-80015 
12823-80016 
12823-80017 
12823-80018 

FAST FORTRAN PROCESSOR 

Description 

lK ROM IC (bits 3-0) 
lK ROM IC (bits 7-4) 
lK ROM IC (bits 11-8) 
lK ROM IC (bits 15-12) 
lK ROM IC (bits 19-16) 
lK ROM IC (bits 23-20) 
4K ROM IC (bits 7-0) 
4K ROM IC (bits 15-8) 
4K ROM IC (bits 23-16) 

A-2. 

Old Part No. 

13306-80013 
13306-80014 
13306-80015 
13306-80016 
13306-80017 
13306-80018 

5090-0589 
5090-0590 
5090-0591 

New Part No. 

5090-1615 
5090-1616 
5090-1617 
5090-1618 
5090-1619 
5090-1620 
5090-1621 
5090-1622 
5090-1623 

a. For installation of the Base Instruction Set, refer to 
section XIII of this manual. 

b. For installation of the Scientific Instruction Set 
ROMs, refer to section VIII of this manual. 

c. For installation of the Fast FORTRAN Processor 
ROMs, refer to section VII of this manual. 

d. Perform the appropriate self-test and diagnostic to 
verify installation and functional operation of the 
firmware. 
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ANGOLA 
Telectra 
Empresa Tecrnca de 

Equipllmentos 
Elt\ctricos, S.A.R.L. 

R. Barbosa Rodrigues, 
41·1'DT.' 
Caixa Postal, 6487 
Luanda 
Tel: 35515/6 

ARGENTINA 
Hewlett-Packard Argentina SA 
Santa Fe 2035, Martinez 
6140 Buenos AlrH 
Tel: 792· 1239, 798·6086 
Telex: 122443 AR CIGY 
Biotron M. 
Avda. Paseo 
9 piso 
1399 Buenoa Alr111111 
Tel: 30·46461185 118384 
34·9356/046014551 
Telex: (33) 17595 BIO AR 
AUSTRALIA 

AUSTRALIA CAPITAL 
TERR. 

Hewlell·Packard Australia Pty. 
Lid. 

121 Wollongong Street 
Fyahwlck, 2609 
Tel: 804244 
Telex: 62650 

NEW SOUTH WALES 
Hewlell·Packard Australia Pty. 

Lid. 
31 Bridge Street 
Pymbla, 2073 
Tel: 4496566 
Telex: 21561 

QUEENSLAND 
Hewlett Packard Australia Pty. 

Lid. 
5th Floor 
Teachers Union Building 
495-499 Boundary Street 
Spring Hill, 4000 
Tel: 2291544 
SOUTH AUSTRALIA 
Hewlett-Packard Australia Pty. 

lid. 
153 Greenhill Road 
Parkside, 5063 
Tel: 2725911 
Telex: 82536 

VICTORIA 
Hewlett-Packard Australia Pty. 

Lid. 
31-4 1 Joseph Street 
Blackburn, 3130 
Tel: 89-6351 
Telex: 31024 MELB 

WESTERN AUSTRALIA 
Hewlett-Packard Australia Pty. 

lid. 
141 Stirling Highway 
Nedland11, 6009 
Tel: 3865455 
Telex: 93859 

AUSTRIA 
Hewlett-Packard Ges.m.b.H. 
Wehlislrasse 29 
P.O. Box 7 
A-1205 Vienna 
Tel: 35-16-21-0 
Telex: 135821135066 
Hewlett-Packard Ges.m.b.H. 
Wehlistrasse, 29 
A-1205 Wien 
Tel: 35-16-21 
Telex: 135066 

BAHRAIN 
Medical Only 
Wael Pharmacy 
P.O, Box 648 
Bahrain 
Tel: 54886, 56123 
Telex: 8550 WAEL GJ 
Al Hamidiya Trading and 

Contracting 
P.O, Box 20074 
Manama 

259978, 259958 
8895 KALDlA GJ 

BANGLADESH 
The General Electric Co, of 

BELGIUM 
Hewlel1-Packard Benelux 

SA/N.V. 
Avenue du Col-Vert, 1, 
(Groenkraaglaan) 
B-1170 Bru1111el11 
Tel: (02) 660 50 50 
Telex: 23-494 paloben brn 

BRAZIL 
Hewlett-Packard do BrasH 

Le.C. Lida. 
Alameda Rio Negro, 750 

Hewlett-Packard do Brasil 
Le.C. Lida. 

Rua Padre Chagas, 32 
90000-PMo Alegre-RS 
Tel: 22-2998, 22-5621 

CANADA 

ALBERTA 
Hewletl·Packard (Cllllllda) lid. 
11620A 168th Street 
Edmonton TSM 3T9 
Tel: (403) 452-3670 
TWX: 610-831-2431 

Hawlet!-Packard (Canada) ltd. 
210, 7220 Fisher St S.E. 
C11tg111ry T2H 2H8 
Tel: (403) 253-2713 
TWX: 610-821·6141 

BRITISH COLUMBIA 
Hewlett-Packard (Canada) lid. 
10691 Shellbridge Way 
Richmond V6X 2W7 
Tel: (604) 270-2277 
TWX: 610-925-5059 

MANITOBA 
Hewlell-Packard (Canada) Lid. 
380-550 Century SL 
St. Jamaa, 
Winnipeg R3H OY 1 
Tel: (204) 786-6701 
TWX: 610-671-3531 

NOVA SCOTIA 
Hewlett-Packard (Canada) Lid. 
P.O. Box 931 
800 Windm~I Road 
Dartmouth B3B 1l 1 
Tel: (902) 469-7820 
TWX: 610-271-4482 

ONTARIO 
Hewlett-Packard (Canada) lid. 
1020 Morrison Or. 
Ottawa K2H BK7 
Tel: (613) 820-6483 
TWX: 610-563-1636 

Hewlett-Packard (CllOllda) lid. 
6877 Goreway Drive 
MIHIHauga L4V 1M8 
Tel: (416) 678-9430 
TWX: 610-492-4246 

QUEBEC 
Hewlell·Packard (Canada) Lid. 
275 Hymus Blvd. 
Pointe Claire H9R 1G7 
Tel: (514) 697 -4232 
TWX: 610-422-3022 

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

CHILE 
Jorge Calcagni y Cia. Lida. 
Arturo Burhle 065 
Casilla 16475 

Santiago 

Telex: JCAlCAGNI 

COLOMBIA 
lllSlrumenlaci6n 
Henrik A. Langebaek & Kier 

SA 

Telex: 44400 
lnslrumenlaci6n 
HA & Kier S.A. 

49-A-31 
Aparlado 54098 
Medellin 
Tel: 304475 

COSTA RICA 
Cientilica Costarricense S.11. 
Avenida Calle 5 
San Pedfo Monies de Oca 
Apartado 10159 
San Jo116 
Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 

CYPRUS 

Telex: 3018 

CZECHOSLOVAKIA 
Hewlett-Packard 

Vyvojova a Provozni Zakladna 
Vyzkumnych Uslavu v 

Bechovicich 
CSSR-25097 Bachovlce u 

Prahy 
Tel: 69 93 41 
Telex: 12133 

Institute of Medical Bionics 
Lekarskej 

CS-88346 Br11t111lava-
Kramare 

Tel: 44-551 
Telex: 93229 

DENMARK 
Hewlett-Packard A/S 
Dalave1 52 
DK-3460 Blrkorod 
Tel: 66 40 

Hewlett-Packard A/S 
Navervej 1 
DK·8600 Sllkillborg 
Tel: (06) 82 71 66 
Telt\x: 37409 hpas dk 

ECUADOR 
CYED£ 

Av. 
Quito 
Tel: 450-975, 243·052 
Telex: 2548 CYED£ ED 

EGYPT 
LEA 
International Engineering 

Associates 
24 Slreet 

Cairo 
Tel: 23 829 
Telex: 93830 
SAMITRO 
Sami Amin Tracling Office 
18 Abdel Aziz Gawish 
Abdin a-Cairo 
Tel: 24932 

EL SALVADOR 
!PESA 
Bulevar de los Heroes 11-48 
Edilicio Sarah 1148 
San Salvador 
Tel: 252787 

ETHIOPIA 
Abdella Abdtirnalik 
P,O. Box 2635 
Addia Ababa 
Tel: 1193 40 

FINLAND 
Hewlett-Packard Oy 

FRANCE 

Avenue des 
Boite 

7 
10 

91401 Orlllly-Cedex 
Tel: (1) 907 78 25 
TWX: 600048F 
Hewlell-Packard France 
Chemin des MouHles 
RP. 162 
69130 Ecully 
Tel: (78) 33 81 25 
TWX: 310617F 

Hewlell-Packard France 
20, Chemin de la Cepiere 
31081 ToulouH 
lo MlraH·Cedex 
Tel: (61) 40 11 12 

Hewlelt-Packard France 

Hewlelt-Packard France 
2, Allee de la Bour gone lie 
35100 Renn111111 
Tel: (99) 51 42 44 
TWX: 740912F 

Hewlell-Packard France 
Av. du Pdt Kennedy 

Merlgnac 
01 81 

Hewlett-Packard France 

Hewlelt-Packard France 
23 Rue lolhaire 

Metz 
53 50 

GERMAN FEDERAL 
REPUBLIC 
Hewlel1-Packard GmbH 

Hewlet1·Packard GmbH 
Technisches BUro NUmberg 

Avenida Re!orma 3-48 
Zona 9 
Guatemala City 
Tel: 316627, 314786, 

ext 9 
Telex: Teleiro Gu 

HONG KONG 
Hewlett-Packard Hong Kong 

Lid. 
11th Floor, Four Bldg. 
212 Nathan Rd. 

Telex: 74766 SCHMX HX 

INDIA 
Blue Siar Ltd. 
Sahas 
414/2 W Savarkar Marg 

Blue Siar Lid. 
Band Box House 
Prllbhadevi 
Bombay 400 025 
Tel: 45 73 01 
Telex: 011-3751 

Siar Ud. 
House 

91 Nehru Place 
New Dalhl 110 024 
Tel: 682547 
Telex: 031-2463 

Blue 
T.C. 71603 'Poornima' 
Maruthankuzhi 
Trlvandrum 695 013 
Tel: 65799 
Telex: 0884·259 
Blue Siar lid. 
11 Road 

560 025 

Blue Siar Lid. 
Meeak shi Mandiram 

Maha Ima 

Jakarta 
Tel: 349886 
Telex: BERSIL IA 

BERGA Indonesia P.T. 
P.O. Box 174/Sby. 
23 Jin. Jimerlo 

IRELAND 

Hewlelt-Packard Lid. 
Kestrel House 
Cillnwilliam Place 
Lower Street 
Dublin 2, 

ITALY 
Hewlett-Packard llaliana S.p.A. 
Via G. Di Vittorio, 9 
20063 Cernu11co Sul 

Navlgllo(MI) 
Tel: (2) 903691 
Telex: 334632 HEWPACKIT 

Hewlell-Packard llaliana S.pA 
Lanza 94 

Hewlett-Packard llaliana 
Via Principe Nicola 43 
1·95126 Catania 
Tel: (095) 37 05 04 
Telex: 970291 

168 

Telex: 232-2024 YHP-Tokyo 

Tel: 
Telex: 382-3204 YHP YOK 

Yokogawa-Hewlell-Packard 
Lid. 

Milo Mitsui 
105, 1-chome, 
Milo, lbarag1 310 
Tel: 0292·25·7470 

Yokogawa-Hewlell-Packard 
lid. 

3-4, Tsukuba 
Kumagaya, Sailama 360 
Tel: 0485-24-6563 

JORDAN 
Mouasher Cousins Co. 
P.O. Box 1367 
Amman 
Tel: 24907139907 
Telex: SABCO JO 1456 

KENYA 

P.O. Box 19012 
Nairobi Airport 
Nairobi 
Tel: 336055156 
Telex: 22201122301 

P.O. Box 95221 
Mombaea 

KOREA 

(EA) Lid. 

Samsung Electronics Co .. Lid. 
4 759 Shingil-6-0ong 
Yeong Oeung POU 
Seoul 
Tel: 833-4122, 4121 
Telex: SAMSAN 27364 

KUWAIT 

P.O. Box 
Kuwait 
Tel: 42 4910/41 1726 
Telex: 2481 Areeg kl 

LUXEMBURG 
Hewlett-Packard Beneluz 

SA/N.V. 
Avenue du Col-Vert, 1 

Tel: 

MEXICO 
Hewlett-Packard Mexicana, 

SA 
Av. Sur No, 6501 
Tepepan, XochimUco 
Mexico 23, DJ. 
Tel: 905-676-4600 
Telex: 017-74·507 

Hewlell-Packard Mexicana, 
SA de C.V. 

Rio #600 
Col. 
Monterrey, N.L 
Tel: 78-32· 10 

MOROCCO 
Dolbeau 
81 rue Karalchi 
Casablanca 
Tel: 3041 82 
Telex: 23051/22822 

Callllblanca 
Tel: 272093/5 
Telex: 23 739 

MOZAMBIQUE 
A.N. ltd. 
162, 1' Av. D. Luis 
Caixa 107 
Maputo 
Tel: 27091, 27114 
Telex: 6-203 NEGON Mo 

NETHERLANDS 
Hewlett-Packard Benelux N.V. 
Van Heuven Goedllllrtlaan 121 
P.O. Box 667 
1181KK Amstelvoon 
Tel: (20) 47 20 21 
Telex: 13 216 

NEW ZEALAND 
Hewlett-Packard (NL) Lid. 
4-12 Cruickshank Street 

Wellington 3 
Box 9443 

Courtney Place 
Wallington 
Tel: 877-199 

Hewlett-Packard (NL) Lid. 
P.O. Box 26-189 
169 Manukau Road 
Epsom, Auckland 
Tel: 687·159 

Rd. 
P.O. Box 9682, Newmarket 
Auckland 1 
Tel: 794-091 

Northrup Instruments & 
Syslems lid. 

Terrace House, 4 Oxford 
Terrace 

P.O. Box 8388 
Christchurch 
Tel: 64-165 

NIGERIA 
The Electronics 

P.M.B. 5402 
Ibadan 
Tel: 461577 
Telex: 31231 TEil NG 
The Electronics 

lnslrumenlalions Lid. 
144 Agege Mo101 Road, Mushin 
P.O, Box 481 
Mushin, l111go11 

NORWAY 
Hewlell-Packard Norge AIS 

18 

1345 011taraa11 
Tel: (02) 1711 80 
Telex: 16621 hpnas n 
Hewletl-Packard Norge AIS 
Nyg1aard,sgal1en 114 

PANAMA 
Electr6nico Balboa, S.A. 
Aparalado 4929 
Panama 5 

Samuel Lewis 
Edific10 "Alla." No, 2 
Cludad de Panama 
Tel: 64-2700 
Telex: 3483103 Curundu, 
Canal Zona 

PERU 
Compal\fa Electro Ml\dica SA 
Los Flamencos 145 
San lsidfo Casilla 1030 
llma 1 
Tel: 41-4325 
Telex: Pub. Booth 25424 

SISIORO 

PAKISTAN 
Mushko & Company lid. 
Oosman Chambers 
Abdullah Haroon Road 
Karachl-3 
Tel: 512927 
Telex: 



Amorsolo cor. Herrera Str. 

Medical Only 
Moodinler 

Americas 

Mal<ali 

Puerto Rico Brlll1Ch Office 

QATAR 
Contracling 

Telex: 4439 NASSER 

ROMANIA 
Hewlett-Packard 

Bue urea II 
15 BO 23/13 88 85 

Telex: 10440 

SAUDI ARABIA 
Modern Electronic 

Modem Electronic 
Establishment (BrllflCh) 

P.O. Box 2728 

Telex: 202049 

Modem 

Hewlell-Packard Espanola S.A. 
Colonia Mil'asierra 
Edilicio Juban 

Cosla Brava, 13 
Madrid 34 

Hewlelt-Packard Espallola, 

10 

S.A. 

S.A. 

Tel: 96-361.13.54/361.13.58 

SRI LANKA 

Colombo2 
Tel: 35947 
Telex: 1377METROL TD CE 

Tel: 411048 
Telex: 375 

Radio Hollllnd N. V. 
Grote Hofslr. 3-5 
P.O. 155 
Pnrnm11rlbo 
Tel: 72118, 77880 

Cable: MEASUREMENTS 
Slockholrn 

Hewlell-Packard Sverige AB 
30 

office 

SWITZERLAND 

Nuri Basha-Amal Ebn Kays 
Street 

P.O. Box 5781 

16 '4'<7.1U l'Ul.10 

Telex: 11304 SATACO SY 
Cable: SAWAH, DAMASCUS 

Tunis 
280 144 

Hewlett-Packard ltd. 

Hewletl-Packard lid. 

Hewlett-Packard Lid. 

UNITED STATES 

Tel: (205) 881-4591 

Tel: (602) 273-8000 

·ARKANSAS 
Medical Service Only 
P.O. Box 5646 

Tel: (209) 224-0582 

646 W. North Market Blvd. 
Sncr11mento 95834 
Tel: (916) 929-7222 

3003 Scott Boulevard 
Santa Cl11r11 95050 
Tel: (408) 988-7000 
TWX: 910-338-0518 

·Tarznn11 
Tel: (213) 705-3344 

4080 Woodcock Orive # 132 

Tel: 

P.O. Box 2103 
1172 N. Davis Drive 

Sou!h, ~~~~~~,~~~~4!1098 
HAWAII 
2875 So. King Slree1 
Honolulu 96826 
Tel: (808) 955-4455 

MARYLAND 
7121 Standard Drive 

MINNESOTA 

2400 N. Prior Ave. 
St. Paul 55113 
Tel: (612) 636-0700 

322 N. Plaza 
J11ck11on 39206 
Tel: (601) 982-9363 

MISSOURI 
11131 Colorado Ave. 
K11n111111 City 64137 
Tel: (816) 763-8000 
TWX: 910-771-2087 

Suile 101 

NEVADA 

W. 120 Cenlury Rd. 
P111ramu11 07652 
Tel: (201) 265-5000 
TWX: 710-990-4951 

650 Perinton Hill Office Park 
Fllllrport 14450 
Tel: (716) 223-9950 
TWX: 510-253-0092 

No. 1 Pennsytvllflia Plaza 
55th Floor 

5858 Easl Molloy Road 
Syr11cullill 13211 
Tel: (315) 455-2486 

1 Crossways Park West 
Woocll:!wy 11797 
Tel: (516) 921-0300 
TWX: 510-221-2183 
Tel: (513) 671-7400 

NORTH CAROLINA 
5605 Roanne Way 
Green11boro 27409 
Tel: (919) 852-1800 

OHIO 

6301 N. 
Ol<l11hom111City73112 
Tel: (405) 721-0200 

9920 E. 42nd Slreet 
Sui1e 121 

Tel: 

OREGON 
17890 S.W. Lowar Boones 

Ferry Rolld 
Tualatin 97082 
Tel: (503) 620-3350 

PENNSYLVANIA 
1021 8th Avenue 
King of Prussia Industrial Park 
King of Pru1111l11 19408 
Tel: (215) 265-7000 
TWX: 510-660-2670 

111 Zela Drive 
Pltt11burgh 15238 
Tel: (412) 782-0400 

SOUTH CAROllNA 
P.O. Box 6442 
6941-0 N. Trenholm Road 
Columbia 29206 
Tel: (803) 782-6493 

3070 Directors Row 
Directors Square 
Memphfll 38131 
Tel: (901) 346-8370 

P.O. Box 42816 
10535 Harwin St. 
Hou11ton 77036 
Tel: (713) 776-6400 

P.O. Box 1270 
201 E. Arapaho Rd. 
Fllch11rd11on 75081 
Tel: (214) 231-6101 

UTAH 
2160 Soulh 3270 West Slreet 

City 84119 
(801) 972-4711 

VIRGINIA 

P.O. Box 9669 
2914 Hungllry Spring Road 
Fllcllmond 23228 
Tel: (804) 285-3431 

P.O. Box 4010 
Spokane 99202 
Tel: (509) 535-0864 

·wEST VIRGtNIA 
Medical/ Analytical Only 
4804 Mlle Corkle Ave., S.E. 
Charleston 25304 
Tel: (304) 925-0492 

WISCONSIN 
150 Sou!h Sunny Slope Rolld 
Brookfield 53005 
Tel: (414) 784-8800 

FOR U.S. AREAS 
NOT LISTED: 
Contact the regional office 
nearest 

Pokrovsky Boulevard 
4/17-kw 12 

Moacow 101000 
Tel: 294.20.24 
Telex: 7825 hewpak su 

YUGOSLAVIA 
Iskra Commerce, n.sol.o. 
Zaslopslvo Hewlett-Packard 
Obilicev Vel\llc 26 
YU B11109rlld 
Tel: 
Telex: 

URUGUAY 
Pablo Ferrando S.A.C.el. 
Avenida Malia 2877 
Casilla de Correo 370 
Mont111vlcleo 
Tel: 40-3102 
Telex: 702 Public Booth 
Para Pablo Ferrllndo 

VIENEZUIELA 
Hewle1t-P11ckard de Venezuelll 

C.A. 
Box 50933 

105 
Los Ruices Nor1e 

ZAMBIA 
R.J. 
P.O. Box 
Lu1111k11 
Tel: 73793 

MEDITERRANEAN ANO 
MIDDLE EAST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlett-Packard S.A. 
Meditem1nean and Middle East 

GR-Kifissia-Atllen111, Greece 
Tel: 8080359/429 
Telex: 21-6588 
Cable: HEWPACKSA Athens 

SOCIALIST 
COUNTRIES NOT 
SHOWN, PLEASE 
CONTACT: 
Hewlell-Packard Ges.m.b.H. 
Handelskai 52 
P.O. Box 7 
A-1205 Vienna, Auslrill 
Tel: (0222) 35 16 21 to 27 
Cable: HEWPAK V'tenllll 
Telex: 75923 hewpak a 

OTHER AREAS NOT 
LISTED, CONTACT: 
Hewlell-P11ckard 

lnlercontinenllli 
3495 Deer Creek Rolld 
Polo Alto, Clililornill 94304 
Tel: (415) 856-1501 
TWX: 910-373-1267 
Cable: HEWPACK Pelo Allo 
Telex: 034-8300, 034-8493 

Hewletl-Packard S.A. 
7, rue du Bois-du-Lan 
P.O. Box 
CH-1217 Meyrin 2 - G111nev11 
Switzerland 
Tel: (022) 82 70 00 
Cable: HEWPACKSA Geneva 
Telex: 2 24 86 

·s.rvlce Only 
2-15-BO 
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