
EXTE:NCJED ARITHMETIC UNIT 1257SA 

TABLE 1. SHIFT/ROTATE EXECUTION TIMES 

Number .of :Shifts 

or Rotati1ons 

1 to 4 
5 to 8 
9 to 112 

12 to 116 

Execution Time 

2116 

3.2µ.s 
4.8µ.s 
6.4µ.s 
8.0µs 

2115 

4.0µs 
6.0µs 
8.0µs 

10.0 µs 

The Extended Arithmetic Unit (EAU) option for Hewlett­
Packard 2116/2115 Computers permits Integer Multiply, 
Integer Divide, Double Load, Double Store, Long Shifts, and 
Long Rotations to be performed by hardware instead of pro­
gram subroutines. The EAU option is a complete, ready-to­
use package. The hardware consists of two cards that plug 
into the computer main frame. Also included are punched 
tapes containing software subroutines modified for 2116/ 
2115 Computers equipped with EAU. This highly effective 
combination of hardware and software speeds processing 
without imposing any special programming requirement on 

the user. (See programming on the next page.) 

ARITHMETIC OPERATIONS AFFECTED 
BY THE EXTENDED ARITHMETIC UNIT 

INTEGER MAXIMUM EXECUTION TIMES 

OPERATIONS BASIC 2116 2116 w/EAU BASIC 2115 2115 w/EAU 

Multiply 150 µs 19 µs 187 µs 24 µs 

Divide 310µs 21 µs 387 µs 26 µs 

Double Load/Store 60 µs 6 µs 75 µs 8 µs 

FLOATING POINT 
OPERATIONS 

Multiply 750 µs 344 µs 936µs 430 µs 
Divide 1500 µs 448 µs 1873 µs 560 µs 
Square Root 6450 µs 3940 µs 8550 µs 4925 µs 

• REGISTER REFERENCE INSTRUCTIONS ADDED BY THE EXTENDED ARITHMETIC UNIT 

(Execution times depend on number of rotations or shifts; see Table l) 

• RRR: • ASR: 
"f o rotate the B- and A-registers right 1 to 16 places. 
Assembly language: RR H N 

To arithmetically shtft the B- and A-registers right 1 to 16 places. 

Assembly language: ASR N 
'L5 B-Register 0 15 A-Register 0 [L ----1 ]--1 1======-1 I 

• LSR: 
To logically shift the B- and A-registers right 1 to 16 places. 
Assembly language: LS R N 
'15 B-Register 0 15 A-Register 0 

Q= IJ-1.___..l======...._.I ! I 
0 Lon 

•ASL: 
To arithmetically shift the B- and A-registers left 1 to 16 places. 
Assembly language: ASL N 
15 B-Register 0 15 A-Register 0 

lIE IJ-11 11 
\ \.......;_,,. Lost t 
: Sign nc>t affected 0 

15 B-Register 0 15 A-Register 0 

II .. 11-11 II 
( l Sign is extended t 

Sign is not affected Lost 

• BRL: 
To rotate the B- and A-registers left 1 to 16 places. 
Assembly language: R RL N 
15 B-Register 0 15 A-Register (/J 

I I I 1-1-1=====:::::1--1 

• LSL: 
To logicalJy shift the B- and A-registers left 1 to 16 places. 
Assembly language: LSL N 

B-Register (/J 15 A-Register f/J 

lr-"'l"'"l==:::::==,,_.1 1-1 ,....___ __ , I 15 

+ t 
~n 0 



PROGRAMMING 

No special programming is required to use the Extended Arithmetic Unit. The operations 
that use the EAU option can be called using Assembly language, FORTRAN, or ALGOL. 

ASSEMBLY LANGUAGE PROGRAMMING 

EXAMPLE: 

Operation 
LOA 
MPY 

Multiply the integer quantities I and J. 
Operand 

I 
J 

(The result is in the 8- and A-registers.) 

EXAMPLE: Divide the two-word integer quantity I by the 
integer quantity J. 

LDB 
LOA 
DIV 

1+1 
J 

(The quotient is in the A-register; the remainder 
is in the 8-register.) 

EXAMPLE: Load X, a two-word quantity, into the A- and 
8-registers. 

OLD x 
(X =address of the first word of the two-word quantity.) 

EXAMPLE: Store a two-word quantity from the A- and B­
registers into two consecutive locations in memory. 

DST x 
(X =address of the first of the consecutive locations 
in memory.) 

SPECIFICATIONS 

EAU CURRENT SUPPLIED BY COMPUTER 

4.68A (+4.5\/ Supply) 
3.3A (-2V Supply) 

CARD DIMENSIONS 

Height: 
Width: 

7-3/4 inches (196,8 mm) 
8-11/16 inches (220,7 mm) 

WEIGHT 

Net Shipping 
3 lb ( 1,36 kg) 5 lb (2,27 kg) 

FORTRAN PROGRAMMING 

Programming with HP 2116/2115 Extended ASA Basic 
FORTRAN is the same as with standard FORTRAN: 

Multiplication= * 
Division= I 

EXAMPLE: Multiply quantities I and·~ and store the result 
in the M Register. 

M =I *J 

ALGOL PROGRAMMING 

Programming with HP 2116/2115 ALGOL is the same as 
with standard ALGOL. 

Multiplication= * 
Division = I (real result);\ (integer result) 

EXAMPLE: Divide I by J and store the result in Z. 

z = l/J (Z is a real quantity.) 

EQUIPMENT SUPPLIED 

1. EAU Logic Card, Part no. 02116-6202. 
2. EAU Timing Card, Part no. 02116-6196. 
3. Punched tapes containing software systems modified for 

2116/2115 Computers with EAU option. 

NOTE: EAU option may be field installed, using field installation kit 
12579A. However, for installation in HP 2116A Computers with a 
serial number prefix up to and including 747-, assistance by an HP 
computer field engineer is required. 

Ordering information for the Extended Arithmetic Unit is 
contained in the HP 2116 and 2115 Computer Data Sheets. 

For more information, call your local HP Sales Office or East (201) 265-5000 • Midwest (312) 677-0400 • South (404) 436-6181 

West (213) 877-1282. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94303. In Europe, 1217 Meyrin-Geneva, Switzerland 

Printed in U.S.A. 9/68 



HEWLETT EXTENDED ARITHMETIC UNIT 
Computer Option M9 

model 
PACKARD i..nl~ DYMEC •r DIVISION 12579A 

mt-·f& 

MANUAL SUPPLEMENT 15 MAY 68 

SUPPLEMENT DESCRIPTION 
This supplement provides installation and operation information for the 
HP 12579A Extended Arithmetic Unit. When purchased and documented 
as partofa complete computer system, the Unit is identified as Option M9. 

1. c;ENERAL DESCRIPTION 

2. The Extended Arithmetic Unit (EAU) option for 
Hewlett-JPackard 2116A/2115A Computers permits In­
teger Multiply, Integer Divide, Double Load, Double 
Store, Long Shifts, and Long Rotations to be performed 
by hardware instead of by programmed subroutines. 
The HP Model 12!>79A Extended Arithmetic Unit is a 
complete, ready-to-use package. The hardware con­
sists of 1two printed circuit cards that plug into the 
computer main frame. Also included are punched tapes 
containin1s software subroutines modified for 2116A/ 
2115A Computers with the EAU option. This combina­
tion of hardware and software speeds processing with­
out imposing any special programming requirements 
on the user. Execution times required for processing 
in computers fitted with the EAU option are given in 
Tables 1 and 2. 

3. INSTALLATION 

4. Extended Arithmetic Unit HP 12579A may be 
field installed in either the HP 2115A or the HP 2116A 
Computer. However, for HP 2116A Computers bearing 
serial prefix number 747- or less, a qualified HP 
computer field service engineer will be required to 
perform the EAU installation. To install the HP 12579A 
Extended Arithmetic Unit, proceed as follows: 

a. Make certain that the computer POWER switch 
is set to the 0 FF position. 

b. Insert the EAU Timing (02116-6196) and EAU 
Logic (02116-6202) plug-in printed circuit cards into 
the appropriate receptacle slots of the computer main 
frame as shown in Table 3. 

c. Return the computer POWER switch to the ON 
position to resume normal computer operation. 

Table 1. Arithmetic Operations Affected by the Extended Arithmetic Unit 
-

INTEGER 
OJ ?ERATIONS 

Mi 
Di 
De 

Jltiply 
vide 
mble Load Store 

Fl ~OATING POINT 
JPERATIONS 

iltiply 
vi de 

Mt 
Di 
Sq uare Root 

BASIC 2116A 

150 µs 
310 µs 

60 µs 

750 µs 
1500 µs 
6450 µs 

Table 2. Shift/Rotate Execution Times 

MAXIMUM EXECUTION TIMES 

2116A w/EAU BASIC 2115A 2115A w/EAU 

19 µs 187 µs 24 µs 
21 µs 387 µs 26 µs 

6 µs 75 µs 8 µs 

344 µs 936 µs 430 µs 
448 µs 1873 µs 560 µs 

3940 µs 8550 µs 4925 µs 

Table 3. EAU Printed Circuit Card Slot Locations 
~~--~------------------------------~~ 

Number of Shifts 
or Rotations 

l to 4 

ti to 8 

B to 12 

1~: to 16 

Execution Time 

3. 2 µs 

4. 8 µs 

6. 4 µs 

8.0 µs 

EAU Printed 
Circuit Card 

EAU Timing Card 
02116-6196 

EAU Logic Card 
02116-6202 

Computer Slot 
Model Location 

HP 2115A 16 

HP 2116A ':3 109 

HP 2115A 17 

HP 2116A/B 110 

Printed in U.S.A. 

I 395 Page Mill Road, Palo Alto, California 94306 Area Code 415 326-1755 TWX 910-373-1296 

@ Europe: 54 Route Des Acacias, Geneva, Switzerland, Cable: "HE WPACKSA" Tel. (022) 42.81.50 



s. OPERATION 

6. The Extended Arithmetic Unit requires no spe­
cial programming. All EAU operations can be called 
through the use of standard Assembler language, FOR­
TRAN, or ALGOL. An EAU version of the Assembler 
is furnished with this option. The mnemonics and cor­
responding machine instruction codes which identify 
the basic EAU operations are listed in Table 4. Four 
of these instructions (MPY, DIV, DLD, and DST) cause 
two computer words to be generated. The first word 
is the instruction code, and the second is a 15-bit 
operand address. The manner in which the basic Ex­
tended Arithmetic Unit operations may be called and 
examples of obtainable results are described in subse­
quent paragraphs of this section. 

7. MULTIPLICATION 

8. Calling the multiply (MPY) instruction causes 
the computer to multiply the contents of the A-register 
by the contents of a memory location, and to store the 
product into registers B and A, respectively. 

9. The following are examples of programming 
the multiply instruction in FORTRAN, ALGOL, and 
Assembler language: 

a. FORTRAN: Multiply quantities I and J and 
store the result in M. 

M=I*J 

b. ALGOL: Multiply I by J and store the result 
in Z. 

2 

Z=I*J (Z is a real quantity) 

c. Assembler Language: 

Label OP Code Operand 

MPY { m[, I] } 
lit 

m absolute or relative ad-
dress expression 

I Indirect addressing indica-
tor 

lit literal value 

The result is stored right-justified in the com­
bined B- and A-registers as illustrated in 
Figure 1. 

Example (1): MPY VALUE 

Before Execution 

(B) = any value 

(A} = 000173 
(mul tip~icand) 

(VALUE} = 0000348 

After Execution 

(B) = *1477618 
(1/2 proauct) 

(A) = 0065648 
(1/2 product) 

(VALUE) = 0000348 
(multiplier) 

Example (2): MPY DANTE 

Before Execution 

(B} = any value 

(A} = 1013258 
(multiplicand} 

(DANTE) = 0611118 

After Execution 

(B) = *1477618 
(1/2 proauct) 

(A) = *1542758 
(1/2 product) 

(DANTE) = 0611118 
(multiplier) 

*In Example (2), note that the split negative result 
is shown as it appears when each of the two regis­
ters is viewed individually. In practice, the B­
and A-registers jointly contain a single, right­
justified product consisting of eleven octal digits. 
The true product in this example (expressed in 
octal eight's complement form) is 31774354275. 
Refer to Figures 1 and 2 for further clarification. 

Example (3): MPY = D20 

Before Execution 

(B} = any value 

(A) = 0000758 
(multiplicand} 

(D20) = 0000248 
(multiplier) 

10. DIVISION 

After Execution 

(B) = 0000008 
(1/2 product) 

(A) = 0023048 
(1/2 product) 

(D20) = 0000248 
(multiplier) 

11. Calling the divide (DIV) instruction causes the 
computer to divide the contents of registers B and A 
(a two-word integer quantity) by the contents of a mem­
ory location; the quotient is stored in the A-register 
and the remainder is stored in the B -register. 

12. Examples of programming the DIV instruction 
in terms of FORTRAN, ALGOL, and Assembler lan­
guage are as follows: 

a. FORTRAN: Divide the two-word integer quan­
tity I by the integer quantity J and store the result 
in M. 

M=I/J 

b. ALGOL: Divide I by J and store the result 
in Z. 

Z=I/ J (Z is a real quantity) 

c. Assembler Language: 

Label OP Code Operand 

DIV {m[,I]} 
lit 

m absolute or relative ad-
dress 

I indirect addressing indica-
tor 

lit literal value 



,... 

1---

Table 4. Extended Arithmetic Unit Machine Coding 

INSTRUCTION 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

MPY 1 0 0 0 0 0 0 0 1 0 0 0 0 0 

DIV 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

DLD 1 0 0 0 1 0 0 0 1 0 0 0 0 0 

DST 1 0 0 0 1 0 0 1 0 0 0 0 0 0 

ASR 1 0 0 0 0 0 1 0 0 0 0 1 *n 

ASL 1 0 0 0 0 0 0 0 0 0 0 1 *n 

LSR 1 0 0 0 0 0 1 0 0 0 1 0 *n 

LSL 1 0 0 0 0 0 0 0 0 0 1 0 *n 

RRR 1 0 0 0 0 0 1 0 0 1 0 0 *n 

RRL 1 0 0 0 0 0 0 0 0 1 0 0 *n 

*n = number of shifts or rotates: 

1 = 1 shift or rotate 
2 = 2 shifts or rotates 
3 = 3 shifts or rotates 
4 = 4 shifts or rotates 
5 = 5 shifts or rotates 
6 = 6 shifts or rotates 
7 = 7 shifts or rotates 
8 = 8 shifts or rotates 
9 = 9 shifts or rotates 

10 = 10 shifts or rotates 
11 = 11 shifts or rotates 
12 = 12 shifts or rotates 
13 = 13 shifts or rotates 
14 = 14 shifts or rotates 
15 = 15 shifts or rotates 
0 = 16 shifts or rotates 

1 ... 8-REGISTER .. +. A-REGISTER - ... , 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 7 6 5 4 3 2 1 0 

810 89 88 87 86 84 83 82 81 80 
\.__ 

VALUE OF PRODUCT 

SIGN OF PRODUCT 

The octal representations (Sn) designate octal place values for the binary 
bit positions shown. Negative numbers are processed in binary two's 
complement form, but are commonly read in the less cumbersome octal 
eight's complement form. Note that the binary sign bit and the most 
significant binary bit of the product value are combined in the octal rep­
resentation 810. 

Figure 1. Dual-Register Product Value 
i2!179-A-1 

1 0 

0 0 

0 0 

0 0 

0 0 

3 



4 

.... ,._ __ 8-REGISTER ---11 ... ....+-1 •-----A-REGISTER --.-1 

EXAMPLE (1) 
(0001738 X VALUE) 

LOA 0001739 
MPY 0000348 

EXAMPLE (2) 
(1013258 X DANTE) 

LOA 1013259 
MPY 061111 8 

EXAMPLE (3) 
(0000759 x D20 

LOA 0000758 

MPY 0000249 

15 14 13 12 11 10 9 

(S) 30_.l_ 29 28 27 26 25 

1:1 10 9 
I 
I 
I 
I 

~ 0 0 
I 
I 
I 
I 
I 
I 

3 1 7 
I 
I 
I 
I 
I 
I 
I 

0 0 0 

8 7 6 5 4 3 2 1 0 15 

24}3 22 21}0 19 18 J_17 16 15 

8 7 61 
I 

I 
I 
I 

lo 
0 0 

I o. 
I 
I 
I 

lt 
I 

7 4 3 
I 

I 
I 
I 
I 

b 
0 0 o· 

14131211 10 9 8 7 6 5 4 3 2 1 0 

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

5 4 3 2 1 

0 0 1 7 3 
0 6 5 6 4 

0 1 3 2 5 

5 4 2 7 5 

0 0 0 7 5 
0 2 3 0 4 

12579-A-2 
Figure 2. Format of EAU Dual-Register Product 

Initially, the two-word dividend is stored in the 
B- and A-registers in the combined, right­
justified form shown in Figure 3. At the com­
pletion of the division process, the A-register 
contains the quotient and the B-register con­
tains the remainder. If an attempt is made to 
divide by zero, or if a divide operation results 
in a quotient too large for the A-register, the 
OVERFLOW bit will be set to signify that the 
results are invalid. 

Example (1): DIV ALAN 

Before Execution 

(B) = 000000 8 
(1/2 dividend) 

(A) = 054147 8 
(1/2 dividend) 

(ALAN) = 0000758 
(divisor) 

After Execution 

(B) = 0000008 
(remainder) 

(A) = 0005638 
(quotient) 

(ALAN) = 0000758 
(divisor) 

Example (2): DIV OCT73 (See Figure 4 for 
illustration) 

Before Execution 

(B) = 000000 8 
(1/2 dividend) 

(A) = 0000758 
(1/2 dividend) 

(OCT73) = 0000738 
(divisor) 

13. DOUBLE LOADING 

After Execution 

(B) = 0000028 
(remainder) 

(A) = 00000 la 
(quotient) 

(OCT73) = 0000738 
(divisor) 

14. Calling the double load (DLD) instruction causes 
the computer to load the A- and B-registers (respec­
tively) with the contents of two consecutive locations 
(m and m+l) in memory. 

15. Examples of programming theDLDinstruction 
in terms of Assembler language are as follows: 

--1 .. --B-REGISTER------A-REGISTER -~--1 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

810 89 88 87 86 84 83 82 81 80 

DIVIDEND 

--SIGN OF DIVIDEND 

Figure 3. Format of Two-Word Dividend 
12579-A-3 



...... 1~--B-REGISTER-~ .......... 1.-----A-REGISTER-----...i•I 

EXAMPLE (22_ 
(0000758-i-OCT 73) 

INITIAL CONDITION------.. 

15 14 13 12 11 10 9 

(S} 30 29 28 27 26 25 

111 l 10 j 9 

ol 0 l 0 

8 7 6 5 4 3 

24 23 22 21 20 19 

l 8 l 7 

1 0 l 0 

8 7 6 5 4 

RESULT___... 0 0 0 0 

2 1 0 15 14 13 12 11 

18 17 16 15 14 13 12 11 

l I 

61 5 

l 01 
I 0 

DIVIDEND 

0 

10 9 8 7 6 5 4 32 1 0 

10 9 8 7 6 5 4 32 1 0 

4 3 2 1 

0 0 7 5 

7 65 4 1 0 

0 0 0 1 
~~~~~--~~~~~--~~~~--

REMAINDER QUOTIENT 

12579-A- 4 

Figure 4. Division Example (2) Illustrated 

a. Assembler Language DLD sequence: (B) = any quantity (B) = 0541008 

Label OP Code Operand 

DLD 

m 

I 

lit 

b. DLD E;xamples 

{ m[, I] } 
lit 

Location of first word; con­
tents of this location are 
loaded into the A-register. 
Contents of location m+1 
are 1 o ad e d into the B -
register. 

Indirect addressing indi­
cator 

literal value (F only) 

Example (1): DLD FLPT 

Before Execution 

(A) = any quantity 

(B) = any quantity 

(FLPT) = 0177'778 

(FLPT+1) = 17'74008 

After Execution 

(A) = 017777 8 
(B) = 1774008 
(FLPT) = 0177778 

(FLPT+l) = 1774008 

Example (2): DLD IND, I 

Before Executi.Q!l 

(A) = any quantity 

After Execution 

(A) = 035647 8 
(1st word) 

(IND) = 002177 8 
(address of m) 

(m:2177 8) = 035647 8 

(m+1:22008) = 054100 

16. DOUBLE STORING 

(2nd word) 

(IND) = 00 2177 8 
(address of m) 

(2177 8) = 035647 8 
(1st word) 

(22008) = 0541008 
(2nd word) 

17. Calling the do u b 1 e store (DST) instruction 
causes the computer to store the contents of the A­
and B-registers into two consecutive memory loca­
tions (m and m+1, respectively). 

18. Examples of programming the DST instruction 
in terms of Assembler language are as follows: 

a. Assembler Language DST sequence: 

Label OP Code Operand 

DST m[, I] 

m Location of first word; the 
contents of the A-register 
are stored in this location. 
Contents of the B-register 
are stored in location m+ 1. 

I Indirect addressing indi­
cator. 

5 



b. DST Examples: 

Example (1): DST TROUT 

Before Execution 

(A) = 0000428 
(1st word) 

(B) = 177 4018 (2nd word) 

(TROUT) = any value 

(TROUT+1) == any value 

After Execution 

(A) = 0000428 
(1st word) 

(B) = 1774018 
(2nd word) 

(TROUT) = 0000428 
(1st word) 

(TROUT+1) = 1774018 
(2nd word) 

Example (2): DST IVAN, I 

Before Execution 

(A) = 000000 8 
(1st word) 

(B) = 0170008 
(2nd word) 

(IVAN) = 102027 8 
(ind. address) 

(I:2027 8) = 002777 8 
(m address) 

(m:27778) = any value 

(m+1:30008) = any value 

After Execution 

(A) = 0000008 
(1st word) 

(B) = 0170008 
(2nd word) 

(IVAN) = 102027 8 
(ind. address) 

(2027 8) = 002777 8 
(m address) 

(2777 8) = 0000008 
(1st word) 

(3000 8) = o 17000 8 
(2nd word) 

19. SHIFT/ROTATE INSTRUCTIONS 

20. In EAU-equipped computers, the combined 
word-content of the B- and A-registers (in that order) 
can be shifted or rotated, left or right, in bytes of 
from 1 to 16 bits per instruction (see Table 4). Al­
though the execution time is very short (see Table 2) 
for performing shifts and rotates in variable length 
bytes, each bit is counted and processed individually 
by the computer. Shifts may be performed arithmeti­
cally or logically. EAU shift rotate instructions in­
clude ASL, ASR, LSL, LSR, RRL, and RRR. Examples 
of these instructions in terms of Assembler language 
programming are given below. 

21. ASL n. When executed, the ASL n instruction 
causes the computer to arithmetically shift the com­
bined contents of the B- and A-registers left n bits 
(see Figure 5). The value of n may equal any number 
from 1 to 16 inclusively, s e 1 e c t e d as specified in 
Table 4. Of particular importance in the ASL opera­
tion are the following: 

a. The sign (B15) of the two-word quantity re­
mains stationary and unchanged in value. 

b. The most significant bits shifted out of the B­
register are discarded. 

c. When vacated due to a left shift, the least sig­
nificant bit position in the A-register is immediately 
refilled with a binary zero. 

6 

d. If the value of B14 remains the same as that of 
B15 (sign) throughout the shifting process, ASL ter­
minates with OVERFLOW cleared. If, however, the 
values of B 14andB15 do not remain the same through­
out the operation, ASL. terminates with OVERFLOW 
set. 

e. Example: ASL 5. 

(BA) = 0 101 000 111 101 000 1 101 101 000 110 111 

I 
becomes 

+ l~ ? 
(BA) = 0 011 110 100 011 011 0 100 011 011 100 000 

*Note that the value ·of the original B14 is not the 
same as that of the sign, and that B14 therefore 
causes OVERFLOW to become set. Note further 
that the original B 12 in this example eventually 
shifts through the B14 position, at which time it, 
too, becomes capable of setting OVERFLOW -­
if OVERFLOW is not already set. 

22. ASR n. When executed, the ASR n instruction 
causes the computer to -arithmetically shift the com­
bined contents of the B- and A-registers right n bits 
(see Figure 5). The value of n may equal any number 
from 1 to 16 inclusively, s e 1 e c t e d as specified in 
Table 4. Of particular impostance in the ASR opera­
tion are the following: 

a. The sign (B15) of the two-word quantity re­
mains unchanged in value. 

b. The least significant bits shifted out of the A­
register are discarded. 

c. When vacated due to a right shift, the most sig­
nificant bit position in the B-register is immediately 
filled with a bit value e qua 1 to that of the sign. In 
effect, the sign is extended to the right as a result of 
the ASR operation. 

d. Example: ASR 5. 

(BA) = 1 011 000 101 000 101 0 101 101 011 100 111 

I 
becomes 

+ lC) ~ 
(BA) = 1 111 110 110 011 010 0 010 101 011 010 111 \ ___ .,. 

\ (extended sign) 

23. LSL n. Executing the LSL n instruction causes 
the computer to logically shift the combined contents 
of the B- and A-registers left n bits (see Figure 6). 
The value of n may equal any number from 1 to 16 
inclusively, selected as specified in Table 4. The 
most important features of the LSL operation are as 
follows: 

a. The most significant bits shifted out of position 
B15 of the B-register are discarded. 

b. When vacated due to a left shift, the least sig­
nificant bit position in the A-register is immediately 
filled with a binary zero. 



ASL: Arithmetically shift 8· and A-registers left 1-16 bits. 

8·Register A· Register 

_ .. _________ __.....___.o f .-- I 15 

Binary zeros inserted 5 1 

• Discarded bits 

- Sign reme1ins unaltered 

ASR: Arithmetically shift B· and A-registers right 1·16 bits. 

8-register A· Register BJ ____ , ____________ ..___o_l -__....I 15 

Discarded bits _J L..:::- Sign value extended 

- Sign rem11ins unaltered 

121179-A- S 

Figure 5. EAU Arithmetic Shifts ASL and ASR 

c. Example: LSL 5. 

(BA) - 0 101 000 111 101 000 1 101 101 000 110 111 

I 
becomes 

+ ~ ? 
(BA) = 0 011 110 100 011 011 0 100 011 011 100 000 

24. LSlln,. Executing the LSR n instruction causes 
the computer to logically shift the combined contents 
of the B- and A-registers right n bits (see Figure 6). 
The value of n may equal any number from 1 to 6 in­
clusively, selected as specified in Table 4. The most 
important features of the LSR operation are as follows: 

a. The least significant bits shifted out of position 
AO of the A-register are discarded. 

b. Wh1en vacated due to a logical right shift, B15 
is immeidately filled with a binary zero. 

c. Example: LSR 5. 

(BA) 1 011 000 101 000 101 0 101 101 011 100 111 

I 
becomes • (BA) 
~ ~ 
0 000 010 110 001 010 0 010 101 011 010 111 

25. RRL n. CallingtheRRL n instruction causes 
the computer to rotate the combined contents of the B­
and A-registers to the left n bits (see Figure 7). The 
value of n may equal any number from 1 to 16 inclu­
sively, selected as specified in Table 4. The most 
important features of the RRL operation are as follows: 

a. No information is discarded. 

b. The most significant bit (B15) rotated out of 
the B-register reappears as the least significant bit 
(AO) in the A-register. 

c. Example: RRL 7. 

(BA) = 0 110 011 101 111 000 0 110 011 010 000 111 

I 
becomes 

+ ~ ? 
(BA) = 1 011 110 000 110 011 0 100 001 110 110 011 

26. RRR n. Calling the RRR n instruction causes 
the computer to rotate the combined contents of the B­
and A-registers to the right n bits (see Figure 7). The 
value of n may equal any number from 1 to 16 inclu­
sively, selected as specified in Table 4. The most 
important features of the RRR operation are as follows: 

LSL: Logically shift 8· and A-registers left 1-16 bits. 

8-register A-register 

~------D-is-ca-rd-E1-d-bi-ts-------------------~1~o__.I ..,.._____ ~1 -1-5 _l.._ ___________________ 8_in-a-ry-z-er_o_s-in-se-rt-ed--~....1.--0...1 

LSR: Logically shift 8· and A-registers right 1·16 bits. 

8·register A-register 

~-------------0__,l -----l ..... 1_5 ..__ _________ -=G_,__o,...... 

- Binary zeros inserted Discarded bits :J 
---------------Figure 6. EAU Logical Shifts LSL and LSR 12579-A- 6 
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RR L: Rotate B- and A-registers left 1-16 bits. 

B-register A-register I 15 I .. o .. 15 ...,.._ __________ , o 

l~~~~~~-~~~~~~~~~~J 
RR R: Rotate B· and A-registers right 1-16 bits. 

Figure 7. EAU Rotate Instructions RRL and RRR 
12~79-A-7 

a. No information is discarded. 

b. The least significant bit (AO) rotated out of the 
A-register reappears as the most significant bit (B15) 
of the B-register. 

c. Example: RRR 8. 

(BA) 0 101 110 111 000 010 0 100 010 110 000 111 

I 
becomes 

+ ~ 
(BA) 1 000 011 101 011 101 1 100 001 001 000 101 

27. HARDWARE LOGIC 

28. Figures 8 and 9 are the logic diagrams for the 
two printed circuit boards that comprise the Extended 
Arithmetic option. Basically, the Extended Arithmetic 
Timing board (Figure 8, HP Part Number 02116-6196) 
provides timing signals to the Extended Arithmetic 
Logic board (Figure 9, HP Part Number 02116-6202). 
Major functional blocks are identified by shaded areas 
on the logic diagram for ease of location of functions. 

29. TIMING BOARD. The option is enabled by a 
true signal (MAC) to pin 62 of the Timing board. This 
signal is true when bits 15 through 12 of the instruction 
word are 1-0-0-0, and bit 10 is 0. The remaining 
bits (TRO through TR9 and TRl 1) code the specific 
EAU instruction as indicated in Table 4. The Inhibit 
Processor logic disables the Instruction Register and 
phase circuits in the processor, permitting the Mem­
ory and Phase Control logic to generate the necessary 
P123 phase signal. The Operation Decoder determines 
the type ofoperation to be performed (Arithmetic Shift, 
Logical Shift, Rotate, Multiply, Divide, Right Shift or 
Rotate, Double Load, Double Store), and theOperation 
Cycle Counter, Operation Cycle Decoder, and MP2 
Gating logic determine how many memory cycles (or 
operations) will be used in executing the instruction. 
The Shift logic provides shift function signals to the 
Logic board, and the Overflow logic drives the Over­
flow indicator circuits in the processor. The Opera­
tion Exit logic ends the entire operation by advancing 
the P-Register to the next instruction (via the Logic 
board), and resetting appropriate EAU circuits. 

8 

30. LOGIC BOARD. The 23 functional blocks indi­
cated by shading in Figure 9 identify each of the func­
tions involved in executing the EAU instructions. The 
EAU timing signals from the Timing board are shown 
as inputs at the 1 e ft of the figure. Basic computer 
timing signals are shown as inputs at the lower right. 
Four of the functional blocks are outputs to the R-S-T 
buses of the computer (SBO, TB15, TBO, RBO). Five 
blocks provide special EAU bit manipulations (Link, 
Carry, Sign, Overflow, Shift Overflow). Four blocks 
provide function signals s i mi 1 a r to corresponding 
function signals in the basic processor (Complement 
Function, Add Function, Exclusive "Or" Function, 
Multiplication Add Function). Read and Store signals 
from the remaining ten blocks enable data transfers 
to and from the Registers in the same manner as cor­
responding signals generated on the Instruction De­
coder board in the basic processor. 

31. EAU HARDWARE MNEMONICS 

32. Table 5 lists definitions of mnemonics relating 
to the Extended Arithmetic option. These include sig­
nal names defined for the basic processor, as well as 
names unique to the EAU option. An X ("Extended 
Arithmetic") or aB ("Buffered") is used in some cases 
to identify a sign a 1 generated by the option, but is 
otherwise similar or identical to a signal generated 
elsewhere in the processor. 

33. DIAGNOSTIC PERFORMANCE CHECK 

34. Table 6 provides operating procedures and a 
list of possible error messages which may he encoun­
tered in running the Extended Arithmetic Diagnostic 
program (HP Accessory Number 20422.i)~ Use this 
program after installation and periodically thereafter 
to test hardware operation. 

35. REPLACEABLE PARTS 

36. Table 7 lists replaceable parts in alphanumeri-
cal order of their reference designations, with a de­
scription and HP part number for each part. Table 8 
summarizes the total quantity of parts in order of HP 
Part Number. Figures 10 and 11 show the location of 
all parts on EAU Timing Card 02116-6196 and EAU 
Logic Card 02116-6202, respectively. To order a 
replacement part, address the order or inquiry to 
your local Hewlett-Packard field office. 



Table 5. Extended Arithmetic Option Mnemonics 

NEW DEFINITION NEW DEFINITION 

ADF Add Function PlRB Plus 1 onto R Bus 
AS Arithmetic Shift Pl SB Plus 1 onto S Bus 

P123 PH1-PH2-or-PH3 signal 
Cl6 Carry bit 16 PHl Phase 1, fetch 
CARX Carry flip-flop (EAU) PH5 Phase 5, optional 
CLF Clear Flag signal 
CMFB Complement Function, Buffered RARB Read A onto R Bus 
CRS Control Reset signal to I/O RB0-15 R Bus bits 0-15 
CTOO Count£!r at Operational Zero RBRB Read B onto R Bus 

RF2 Run flip-flop 2 
Dl-6 Divide operation cycles 1-6 RMSB Read M onto S Bus 
D5L8 D5, Loop 8 RO Rotate 
DIV Divide ROT5 Rotate at T5 
DLl-4 Double Load operation cycles 1-4 RPRB Read P onto R Bus 
DLD Double Load RSDS Reset, Double Store Operation 
DSl-4 Double Store operation cycles 1-4 RSET Reset CARX flip-flop (EAU) 
DST Double Store RT Right shift or rotate 

RTSB Read T onto S Bus 
EOFB Exclusive Or Function, Buffered 
EPH Enable Phase Signal SB0-15 S Bus bits 0-15 
EPHX Enable Phase flip-flop (EAU) SDD Sign of the Dividend 
EXIT Exit MAC operation sequence SDV Sign of the Divisor 

GATE Gate flip-flop SIGN Sign of the Operand 
SLMB Shift Left Magnitude, Buffered 

IIR Inhibit Instruction Hegister SL14B Shift Left bit 14, Buffered 
IIRX Im flip-flop (EAU) SMD Sign of the Multiplicand 
IOSB I/O Switch address, Buffered SMR Sign of the Multiplier 
ISG Inhibit Strobe Generator SQT Sign of the Quotient 

LlNK Link flip-flop SRCS Shift/Rotate Count Started 

LS Left Shift SRMB Shift Right Magnitude, Buffered 
STF Set Flag, decoded 

MAC Macro group, decoded SWSA Switch Store into A 
MAF Multiplication Add Function SWSB Switch Store into B 
MDl-5 Multiply /Divide operation cycles 1-5 SWSM Switch Store into M 

c MD2G I~ MD2, Gated, SWSP Switch Store into P 
MPl-5 Multiply operation cycles 1-5 SWST Switch Store into T 
MPY Multiply 

T0-7 Time Periods 0-7 
OASL Overflow due to Arithmetic Shift Left TB0-15 T Bus bits 0-15 
OC0-3 OCC flip-flops 0-3 TEV Time bits, Even numbered 
occ Operation Cycle Counter (TO, T2, T4, T6) 
OVD Overflow due to Divide operations TOD Time bits, Odd numbered 
OVF Overflow flip-flop (Tl, T3, T5, T7) 
OVR Overflow Register TS Time Strobe 
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Table 6. Diagnostic Procedures 

€XTENDEO 4RJTH. llN1T OUGNOSTTC 

ASMB,A,ij,L,T 
THIS U14G~JSTIC 4LL0WS THE TESTING OF ALL THE EAU FUN~TIONS 

~ITH rrt:;: Q?ERATOR BEJ"lt; 48LE TO SELECT ANY COll'IRINATIONS OF EAU 
FUNCTIO~S 3EING OMITTED ~y SETTt~G THE SW. ~F.G. 

THF CONT~OL OPTIONS ARE1 

i.J IT a • MONTI OR Tt-il: NO. OF TEST CYCLES COMPLETE'O 
BIT 1 . MONT TOR THF. fUN00"1 NO. GEN. 
l:l l T 2 . SKIP r t1E INDIRECT TESTS 
BIT 3 • SUPPRESS THE RANOOM NO. GEN. ANO DIVISOR 
d IT 4 . LOAD THF..: RANDO~ t..1,, • FRJ"1 THE sw. REG. 
BIT 5 = LOA II THF..: DTVJSOR FROM THI=' sw. REG. 
9 IT 5 = PRINT OUT MUMi:\ERS t N OCHL 
BIT 7 = SKJ? THE ROHTE' T~ST 
BIT 8 = SKIP THi:: LOGICAL SHIFT TFST 
BIT 9 = SKIP THE AqJT!-1 0 SHIFT TF.sT 
BIT 1 /1 = SK IP THE D'."UBLF. LOAD TEST 
8 IT 1 t .. SKIP THE OC"UBLF STO~E TEST 
Bi T p :a SKIP THE MlllIJPLY/nIVlf'IE TEST 
BIT 13 . BYPASS TELETYPE' 0 ?INT t"llJT 
8 IT 1 d :s OUTPUT IS ON SE'R T AL TELETYPE 
BIT 1 5 • EXIT-HALT TEST 

PROGRAM CO~TROLEO HALTS ~REi 

HALT 1 . XXlB SET sw. REt;, FOR CONTRJL OPTIONS 
HALT 2 • XX28 EX I T•PUSH ~UN rn REST Hf 
HALT 3 . XXJB PUT MS~ P.JTO sw. qEG. 
HALT 4 . XX4B PUT LS"4 INTO sw. QEG. 
HALT 5 = X ><5B PUT DJ Vt SOP Ir~ T 0 sw. R :r. • 
HALT 6 . XX6B CHECK FOR CAUSE OF ERR::>R-PUSH RUN 

TC) s'TART TEST 1 

1 StT SN. REG. TO 200~ 
2 P tJ S '"i ·_L DAD A 0 DRESS 

TO REST AR 

3 SET S~. REG. FOR TTY t/O , SER. OR PAR~ALLEL TTY,TTY PRINT 
4 ?US'°' PRE'.SET 
5 PJS'"i RUN 

AFTi~ TUR~ING COMPUTER OFF1 
1 SE{ S~. REG, TO 20'/ 
2 ~J5"1 LOAU ADDRESS 
3 SET ~-. REG. FOR CONTROL OPTIONS 
4 ?JSH PRESET 
5 ?J3H RUN 

ORG 20...,0B 
SUP 



Table 6. Diagnostic Procedures (Cont'd) 

E:XTENOED ARTTH. ll N l T Dtti.GNOST!C 

*********************************************** 

llr ERROR SUB ROUTINES 
• 
*************************************** 

ii13,,:i!3 ~~35~~4 fRRDS DEF •+ 1 
tJ,.,?14 Li14<?il1 ASC 6,TIJVIDE ERROR 
.ni;12 I :.16!i I 2 OCT fv'!f\6 t 2 
~ j r-1 ~ 042!11 ASC d,fllVTSOR 
:1j"i1 7 0 (I j ~ t 6 ERR DE DEF •-1 

* 
;::, :s.i; ?'1 i103521 ERl-lt-15 DEF ""+ t 
Z S"-?l vJ46525 ASC 7,MULTTPLY ERRO~ 

ll 3 fl 3V'l l 7i 6!i12 OCT PH·6l? 
~J.363! Vli·L~S3'1 C:RRME DfF •-1 

* 
03(:132 01/l.36.~3 ,...,py cs DEF .. , 
0 .SF.33 "'4 5, ~ 5 .. ASC R,MJLTIPLTCANO(A):a 
~3643 0 i3 :s., 4 2 t-1PYCt:: [.'l~F •-1 

* 
2'31'44 ~~35d5 MP YRS DEF *+1 
~~64h t!l4H25 ~SC <.;,MULTI Pl JER(OHAl= 
".SF-5f IZ'ill3S55 1'1PYRE DEF •-1 

* 
~3,.,57 ~Ol31)1i"' M(J\/S DEF •+1 
,,is 6 ')fi! 0465 H:1 ASC 13.MPY EX IT WI Tloi OVE~=-LOW SET 
a3'-i75 1{)5 s I. 2 OCT t ~Hi61 ::> 
031i76 0~3575 MUVE flEF •-1 

* 
2131i77 0 ~ 3 7 ~H?I LSZES DEF •+1 
213 7Vl"' 05~1"15 A~C 17,lEROS 'IDT S1-4TFTED I~ nlJR I NG LriGSR 
037:?.1 1Vl5512 OCT 10 fl 61.2 
i7JJ722 ~03721 LS ZEE OfF •-1 

* 
~3723 0~3724 ASZES DE'F •+t 
03724 0551715 ASC 16,ZEROS NOT SHTFTE!l IN nlJRING ARSR 
iil..S7 44 rnr,,, 12 ncr 1 :II it.6 l? 
03745 tH'.}3744 ASZEE DEF •-1 

* 
,l).37 46 0~3747 A SUES DEF •+t 
i03747 i£'! 4 7 516 A8C 16,0NES NOT SHJJ:TEO J "' Dt.IR I NG ARSR 
/, 3 7 ~7 106512 OCT 10"612 
V)37H; '~1113767 ASUEf nEF ·-1 

• 
* 

~4VIQ!0 ORG 400lli'R 

• 
* 
* 
* 

04~~"" ~v.')4i1\?l1 MTMS DEF •+t 
~ 4i'IJI1 0471 t7 ASC 12,NO. OF TESTS COMPL~TEP• 
214~15 0042lt4 MTME DEF •-1 

* 
2'016 iHH ,J 1 7 F.RRS DEF •+1 
04i7J1 7 ~2'11P4 ASC 7, TOTAL ERRORS• 
1!4~2f. IOi1141J25 cRRE DEF •-t 

~4;1~7 ll! eia a.~0 MINDS OEF •+1 
214'.'131.il 04 6 ! 1715 ASC 9,LEVEL OF' INDIRECT• 
~4t'l41 vn-1111 a41c1 M 1 ~JDE DEF •-1 

* 
~ 4 ?142 rtii;,4 ?!d.3 MEROS DEF •+1 
04 :i1.4 ~ 17J51117 ASC 6,qOTATE ERRO~ 
;14"1j 1 106512 OCT t ir1fl612 
04i1S2 i00 4 IJ51 MEROE DEF •-t 
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Table 6. Diagnostic Procedures (Cont'd) 

04?!53 004?!34 r'IELSS OEF •+1 
{j4''15'1 ~20114 ASC 1 "'I LOG I CAL SY T l='T ERR:>R 
~H1'f,f li'lbt,12 OCT 'llJF,6 t?. 
04ti!67 vH'l 41! 6 6 MELSE DEF ... , 

* 
i14 VC'l ~Hl4;l71 MU.SS DEF •+1 
~4rHJ r-)2~'1~1 ASC J " , ARITH. SHIFT ERRO~ 
.!J41. J3 UH>5 l 2 OCT 1 iM'\6 t:? 
~4 t ALI 0 \il 4 1 :i ~ MEASE DfF •-t 

• 
~ 41 '-"5 "'04 l '~6 tlA TAS !JE F •+1 
04 t (I~ iO 4? 1 21 ASC 6,DATA+t ,nATA• 
"4 l 11.! 0041.13 OA lAE [1E:F * .. t 

• 
i.j 4 t t !" 1.1:-u t 16 TRANS oi:F •+1 
iHt tn ~' 5 2 t 2 2 ASC 7,TfU1NC)FER1 R,A• 
~4U5 itl~4124 T'(HIE OEF •-J 
~4t2~ 0~41"U r-1ul DS [lf. F •+1 
"41, 7 0251:14 ASC 9,,00URLE LOAn ERROR 
:a 4 t 4 ~) H'l5">!2 OCT 1-'A61 :> 
~4111 ;'),, 4 J 1 ~ Mi)LJ1E l.lE'F •-t 

* 
.14 t t12 ~)04 t 43 MlJSTS DEF •+1 
ib ~ t 43 z 2 flt '.'4 ASC t"",,DOLIBLE STORE r;'.RROQ 
~41 :';5 1iJ6" 12 OCT l 111F\61' 
"4 t ')f- J"4155 MDSTE OE'F ... , 

* 
l'l 41 '57 \1;(141 ,;~ l'tHOR!3 DEF •+1 
~1.q "'ili' V'!441tl ASC R,MIGH O~T"E~ '110 •• 
ill4170 0©4157 MHU~E DEF .... , 

* 
1141 71 eicii 4 t 7 2 MLOR8 DEF •+1 
~41 72 0:?1' t 1 4 ASC 8, LOW OR['IER '110 •• 
~4;>Jt.> Vl04)."1 MLCJ'<E DEF ... , 

* 
~d?(}J3 f.1011?.H '1CNTS nEF •+1 
~42Vi4 ~ d:, 117 ASC 7,1..00P COUlllTEQ. 
,14? t 3 V!04212 MCNTE fJEF ••I 

* 
H?t4 Li104215 E:n Iv S DF.:F •+t 
J4'.>!5 04?111 ASC 7,nJVTOENn<B,A>• 
~4?.2.d ~~4?23 EOJVE OE'F •-1 
7J4225 004?~6 EQUTS IJF.F •+I 
~4::>2f i.115~'.'?5 AgC f!,QUOTIENT<A>• 
"4'.234 :A~d:u3 El.JUTE DEF-" .. , 

* 
~ 4 ;:> ~~ 5 004?36 EQXMS DEF •+! 
~4 2 ~t'l Vl!;'Jl:;.rn ASC !i,r.t)(M(R,A)• 
H;:>l.13 Vii' 4? 12 EQXME flE:F ·-1 

* 
~4:?44 0114245 !J X MRS DEF .. , 
~4245 0t>~530 ASC 3,QlCM+R• 
~4~5~ 1H14247 QXMKE DEF •-I 

* 
2J425' ((li'4252 REMAS DEF .... , 
2J4?52 li' :> 11i1J5 ASC 7,REMATNOE~<BI• 
ii) 4251 0~4260 Rf MAE nEF •-t 

* 
214;l62 0'14 ?1;3 MOCS [JEF •+1 
ib4:?63 ltl211H1 ASC 12, 11 1-tD~R OVF•ClJ,SOFTW JVF=t" 
0~?77 1i.!H:i~t2 OCT t :A1"612 
:u:.rnr 0~4277 MOCE Off ·-1 

• 
1!41)! 1 0id43i'l2 MOSS DEF •+1 
~4102 '121t10 ASC 12,"HDWR OVF•l,SOFTW OVFa!ll" 
i.l} 4~1 (, 1i/J6612 OCT 1 idFi61, 
~4.:H 7 0{)4:s16 MOSE DEF •-1 
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Table 6. Diagnostic Procedures (Cont'd) 
----

* 
l"J4.PCI 0 V1I.I121 MEHIS nFF •+ 1 
;;, 4~? l 04'11.11 t.sr. .a, •n ORDE"q 
"412b vl,,4324 MfHIE DEF •-1 

* 
~11;r. lt1V?4 327 MfliJS rlf.F •+1 
.:14:07 k' 4 61 t 7 ASC 4, '- 0 ORDf q 
~ 4 3 ~ ~i eiv1113 S2 MELUE DF:F •-t 

* 
?,4qA 004B5 MEkRS DEF •+1 

~ 1.11 :~ !'l 1/141~10 ASC 1 ::>, CrlF.:CH ~OR CAUSE OF fRRJR 
<.14Vi 1 111~~12 ncr UH161 2 
~43"52 !151"1125 ASC t~'J,PIJSH ~UN TO qESTART 
~4:rn.d lil1~~12 OCT l "166 J :;> 
~d11)~5 Wd43'.ld Mt:t-<RE tJC:F •-1 

* 
"4Vif1 ft1V14 :H>7 MM:;,t;S nEF •+t 
~4 .Hil 1'16~12 OCT 1~A612 

ll4:Ut:· Ii) 5 ,ii 1,) 5 ASC lill,PUT 1'1511 IND sw.RE3. 
~4 '.I~? Hl'>"l? ncT 10fl61?. 
l141LI! :S l(J:)1'! 1 ?.5 ASC 4,PUSP-l RU"I 
~4.1 Jl7 1V'l6512 OCT l~Md~ 
i:14 d t ~, 0:il44H MM~bE tiEF •-1 

* 
2J 4 <11 ' 0id4 4 l. 2 MLSBS DEF •+1 
~4d12 ~6711?5 ASC Hl, PIJT LS8 INTO sw.RE3. 
:d44 2ll lillf>512 OCT HHi61;? 
0442~" "'::,;it t ~5 ASC 4,PUSH RU\! 

Ht.~1 1~6">12 OCT tti~nt:? 

~4'.11'1 UV)4431 MLSBE DEF *-1 
* 

;,44:s3 i1~d434 MiJVSS nEF *+1 
2J 44 :311 ~1:; J 1~5 A SC t.5,PllT nrvISOR l~TO s". REG. 
~4-1 "':.1 1"~'>1 2 OCT 1!~fir.6 t_ ;> 

/.141.! 52 11:;~125 ASC .4, PUS"i Rll\J 
i44if:l J :15" 12 ')CT 1 !))66 t, 

&4 '1 "i7 0~ <14 :H.1 t1lJV SE £lEF •-1 
* 

l' 4 t. n~· 0/J 41! "'1 MIJPTS DEF *+' 
;,4..i <;I l•J".'1512 OCT t Vl~6 I, CARRIAGr: RE'TJP.N,l_l"IE FF.E 0 
J 4 .1 ~ ;• ~r; l; 115 ASC 21,SF::T sw. REG. J:'QR C:>NTROL OPTIOlllS•PlJSH R 
jj 4 ''i.l 7 1 VI'>~ t 2 OCT 1(-lfd"d '? 
2J 4 ~ ! r: IJ.011:5"-'7 MilPTE rtF •-1 

* 
~4:CS 11 li1~4 51;? EXITS flFF *+I 
24"i 12 17.14 .?'.dfl? ASC J<'.EXJT-PUSH qUN TO R::START 
~4~2f. 1i15:, t 2 OCT ! (i!f.61:? CA.RRJAr";E RETURN, LINE FF.EO 
~4527 '1~4:';;?6 EX I TE DEF * ... t 

• 
~ 4 >; 3V! '1~4531 OCTAS OF.F *+I 
Ii) 4" ,31 1'2~~il(J ASC 4, I fJCTAL l 
ll4"Li5 itJ045J4 OCTAE DEF •-1 
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Table 7. Replaceable Parts 

Reference 
Des!l_nation ~Part No. Description # Note 

02116-6196 EXTENDED ARITHMETIC TIMING 

02116-8196 BOARD: BLANK PC 

Cl-
C6 0180-0197 C:FXD ELECT 2.2 UF 101 20VDCW 

MC12 1820-0956 INTEGRATED CIRCUIT 

MC13 1820-0954 INTEGRATED CIRCUIT 
MC14 1820-0%7 INTEGRATED CIRCUIT 
MC15 1820-0954 INTEGRATED CIRCUIT 
MC16 1820-0965 INTEGRATED CIRCUIT 
MC17 1820-0956 INTEGRATED CIRCUIT 

MC22 1820-0952 INTEGRATED CIRCUIT 
MC23 1820-0971 '.J66 INTEGRATED CIRCUIT 
MC24 1820-0907 INTEGRATED CIRCUIT 
MC25 1820-0954 INTEGRATED CIRCUIT 
MC27 1820-0956 INTEGRATED CIRCUIT 
AA.::. 7 '.) ' '.~ ~-? -~~(, ... S:" ., .. 
MC32 1820-0952 INTEGRATED CIRCUIT 
MC33 1820-097 l INTEGRATED CIRCUIT 
MC34 1820-0%7 INTEGRATED CIRCUIT 
MC35 1820-0954 INTEGRATED CIRCUIT 
MC36 1820-0956 INTEGRATED CIRCUIT 

MC37 1820-0956 INTEGRATED CIRCUIT 
MC42 1820-0956 INTEGRATED CIRCUIT 
MC43 1820-0956 INTEGRATED CIRCUIT 
MC44 1820-0967 INTEGRATED CIRCUIT 
MC45 1820-0953 INTEGRATED CIRCUIT 

MC46 1820-0956 INTEGRATED CIRCUIT 
MC47 1820-0956 INTEGRATED CIRCUIT 
MC52 1820-0965 INTEGRATED CIRCUIT 
MC53 1820-0966 INTEGRATED CIRCUIT 
MC54 1820-0953 INTEGRATED CIRCUIT 

MC55 1820-0971 INTEGRATED CIRCUIT 
MC56 1820-0965 INTEGRATED CIRCUIT 
MC57 1820-0950 INTEGRATED CIRCUIT 
MC62 1820-0953 INTEGRATED CIRCUIT 
MC63 1820-0967 INTEGRATED CIRCUIT 
~·' .::: "'-5"" \~2o-o96b " .. 
MC64 1820-0953 INTEGRATED CIRCUIT 
MC66 1820-0965 INTEGRATED CIRCUIT 
MCb1 1820-0966 INTEGRATED CIRCUIT 
MC73 1820-0967 INTEGRATED CIRCUIT 
MC7't 1820-0953 INTEGRATED CIRCUIT 

MC75 1820-0964 INTEGRATED CIRCUIT 
MC76 1820-09b5 INTEGRATED CIRCUIT 
MC77 1820-09!)'t INTEGRATED CIRCUIT 
MC82 1820-0965 INTEGRATED Cl RCUl,.T 

# See introduction to this section for ordering information 
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Table 7. Replaceable Parts (Cont'd) 

ReTerence 
Des!g_natlion ~Part No. Description # Note 

MC83 1820-0966 INTEGRATED CIRCUIT 
MC84 1820-09b8 INTEGRATED CIRCUIT 
MC85 1820-0971 INTEGRATED CIRCUIT 
MC86 1820-0965 INTEGRATED CIRCUIT 
MC87 1820-09~2 INTEGRATED CIRCUIT 

MC93 1820-0965 INTEGRATED CIRCUIT 
MC94 1820-0971 INTEGRATED CIRCUIT 
MC95 1820-0971 INTEGRATED CIRCUIT 
MC96 1820-0968 INTEGRATED CIRCUIT 
MC97 1820-0964 INTEGRATED CIRCUIT 
l'-•j( ! OS"" I '6 2.o -O&f b.S- ,. ,. 

MC103 1820-0965 INTEGRATED CIRCUIT 
MClO't 1820-0965 INTEGRATED CIRCUIT 
MC106 1820-0968 INTEGRATED CIRCUIT 
MC107 1820-0964 INTEGRATED CIRCUIT 
MC114 1820-0952 1~TEGRATEO CIRCUIT 

MC115 1820-0964 INTEGRATED CIRCUIT 
MCll6 1820-0968 INTEGRATED CIRCUIT 
MC117 1820-0964 INTEGRATED CIRCUIT 
MC124 1820-0964 INTEGRATED CIRCUIT 
MC125 1820-0965 INTEGRATED CIRCUIT 

MC126 1820-0968 INTEGRATED CIRCUIT 
MC127 1820-0964 INTEGRATED CIRCUIT 

02116-6202 EXTENDED ARITHMETIC LOGIC 

02116•8202 SOARD: St.ANK PC 

Cl-
C6 0180-0197 CaFXO ELECT 2.2 UF to• 20VDCW 

MC14 1820-0966 INTEGRATED CIRCUIT 

MC15 1820-0966 INTEGRATED CIRCUIT 
MC16 1820-0966 INTEGRATED CIRCUIT 
MC17 1820-0956 INTEGRATED CIRCUIT 
MC22 1820-0965 INTEGRATED CIRCUIT 
MC23 1820-096'- INTEGRATED CIRCUIT 

MC24 1820-0971 INTEGRATED CIRCUIT 
"1C25 1820-0971 INTEGRATED CIRCUIT 
MC26 1820-0971 INTEGRATED CIRCUIT 
MC27 1820-0956 INTEGRATED CIRCUIT 
MC33 1820-0966 INTEGRATED CIRCUIT 

MC34 1820-0965 INTEGRATED CIRCUIT 
HC35 1820-0971 INTEGRATED CIRCUIT 
HC36 1820-0971 INTEGRATED CIRCUIT 
MC37 1820-0956 INTEGRATED CIRCUIT 
MC42 1820-0952 INTEGRATED CIRCUIT 

MC'tl 1820-0968 INTEGRATED CIRCUIT 
MC41t 1820-0953 INTEGRATED CIRCUIT 

.....__, 

# See introduction to this section for ordering information 
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Table 7. Replaceable Parts (Cont'd) 

ReTerence 
Designation ~Part No. Description # Note 

MC45 1820-0953 INTEGRATED CIRCUIT 
MC,.6 1820-0971 JNTEGRATED CIRCUIT 
MC47 1820-0952 INTEGRATED CIRCUIT 
HC51 1820-0954 INTEGRATED CIRCUIT 
MC52 1820-0971 J.NTEGRATED CIRCUIT 

MC53 1820-0966 INTEGRATED CIRCUIT 
HC54 1820-0971 INTEGRATED CIRCUIT 
MC55 1820-0971 INTEGRATED CIRCUIT 
MC56 1820-0971 INTEGRATED CIRCUIT 
MC57 1820-0956 INTEGRATED CIRCUIT 

MC61 1820-0964 INTEGRATED CIRCUIT 
MC62 1820-0952 INTEGRATED CIRCUIT 
HC63 1820-0952 INTEGRATED CIRCUIT 
MC64 1820-0966 INTEGRATED CIRCUIT 
MC65 1820-0953 INTEGRATED CIRCUIT 

MC66 1820-0953 INTEGRATED CIRCUIT 
MC67 1820-0956 INTEGRATED CIRCUIT 
MC72 1820-0952 INTEGRATED CIRCUIT 
MC73 1820-0968 INTEGRATED CIRCUIT 
MC75 1820-0966 INTEGRATED CIRCUIT 

MC76 1820-0964 INTEGRATED CIRCUIT 
MC77 1820-0971 INTEGRATED CIRCUIT 
MC82 1820-0966 INTEGRATED CIRCUIT 
MC83 1820-0966 INTEGRATED CIRCUIT 
MC84 1820-0971 INTEGRATED CIRCUIT 

MC85 1820-0971 INTEGRATED CIRCUIT 
MC86 1820-095b INTEGRATED CIRCUIT 
MC87 1820-0971 INTEGRATED CIRCUIT 
MC91 1820-0965 INTEGRATED CIRCUIT 
MC92 1820-0964 INTEGRATED CIRCUIT 

MC93 1820-0954 INTEGRATED CIRCUIT 
MC94 1820-0964 INTEGRATED CIRCUIT 
MC95 1820-0966 INTEGRATED CIRCUIT 
HC96 1820-0971 INTEGRATED CIRCUIT 
MC97 1820-0956 INTEGRATED CIRCUIT 

MClOl 1820-0965 INTEGRATED CIRCUIT 
MC102 1820-0965 INTEGRATED CIRCUIT 
MC103 1820-0966 INTEGRATED CIRCUIT 
MC104 1820-0966 INTEGRATED CIRCUIT 
MC105 1820-0966 INTEGRATED CIRCUIT 

MC106 1820-0971 INTEGRATED CIRCUIT 
MC107 1820-0966 INTEGRATED CIRCUIT 
MC112 1820-0968 INTEGRATED CIRCUIT 
MC113 1820-0966 INTEGRATED CIRCUIT 
MC114 1820-0953 INTEGRATED CIRCUIT 

MC115 1820-0960 INTEGRATED CIRCUIT 
MC116 1820-0964 INTEGRATED CIRCUIT 
MC117 1820-0956 INTEGRATED CIRCUIT 
MC122 1820-0964 INTEGRATED CIRCUIT 
HC123 1820-0971 INTEGRATED CIRCUIT 
MC124 1820-096b INTEGRATED CIRCUIT 
MC125 1820-0953 INTEGRATED CIRCUIT 

MC126 1820-096~ INTEGRATED CIRCUIT 
MC127 1820-0954 INTEGRATED CIRCUIT 

# See introduction to this section for ordering information 
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Table 8. Part Number Index 

~Part: No. Description # Mfr. Mfr. Part No. TQ RS 
t---· 

0180-01417 CzFXD ELECT 2.2 Uf 101 20VDCW 56289 150D225X9020A2 12 
1820-09!52 INTEGRATED CIRCUIT 28't80 1820-0952 9 
1820-09!53 INTEGRATED CIRCUIT 28480 1820-0953 11 
18Z0-09!54 INTEGRAJEO CIRCUIT 28480 1820-0954 8 

182.0·09~516 INTEGRATED CIRCUIT 28480 1820-0956 18 
1820-094~4 INTEGRATED CIRCUIT 28480 1820-0964 15 
1820-094~5 INTEGRATED CIRCUIT 28480 1820-0965 ltl .16 
18 2 0-09,616 INTEGRATfD CIRCUl T 28480 1820-0966 -:.~L .20· 
1820-09•5>7 INTEGRATED CIRCUIT 28480 1820-0967 6 

1820-09'518 INTEGRATIO CIRCUIT 28480 1820•0968 6 
1820-09-U INTEGRAJEO CIRCUIT 281t80 1820-0971 -Ll .i.3 
02116-6Jl96 EXTENDED ARITHMETIC TIMING 04404 02116-6196 l 
02l16-6il02 EXTENDED ARJTHMETIC LOGIC 04404 02116-6202 1 
02116-lll 96 80A"Dt8LANK PC 04404 02116-8196 1 

02116-84!02 &OARD1&l.AHK rt 04404 02116-8202 1 

----· # See introduction to this section for ordering information 
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Figure 10. Components on EAU Timing Card 

Figure 11. Components on EAU Logic Card 
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HEWLETTl!JPACKARD 

CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 

thoroughly tested and inspected and found to meet its published 

specifications when it was shipped from the factory. The Hewlett­

Packard Company further certifies that its calibration measurements 

are traceable to the U.S. National Bureau of Standards to the extent 

allowed by the Bureau's calibration facility. 

WARRANTY AND ASSISTANCE 

All Hewlett-Packard products are warranted against defects in 

materials and workmanship. This warranty applies for one year from 

the date of delivery, or, in the case of certain major components listed 

in the operating manual, for the specified period. We will repair or 

replace products which prove to be defective during the warranty 

period. No other warranty is expressed or implied. We are not liable 

for consequential damages. 

For any assistance contact your nearest Hewlett-Packard Sales and 

Service Office. 
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HEWLETT ff PACKARD 

12579A 
EXTENDED ARITHMETIC UNIT 

(FOR 2115A AND 2l16A/B/C COMPUTERS) 

UPDAT NG S PPLEMENT FOR OPERATING AND SERVICE MANUAL 

MANUAL IDENTIFICATION 
Manual Serial No. Prefix: N/A 

Manual Printed: 15 May 1968 

Manual Part Number: 12579-9001 

INSTRUMENT CIHANGES 

Serial No. Prefix Change 

25 AUGUST 1971 

SUPPLEMENT DESCRIPT.ION 

The purpose of this supplement is to adapt the manual to instruments con­
taining production improvements made subsequent to the printing of the 
manual and to correct manual errors. Enter the new information (or the 
Change Number, if more convenient) into the appropriate places in the 
manual, identified at left. 

ASSEMB L V CHANG ES 

Ref Des Description HP Part No. Rev Changes 

Extended Arithmetic 
--- Timing Board 02116-6196 E-839-6 1 

Errata A and B and Change 1 dated 16 October 1968. 
Errata C dated 13 June 1969. 
Errata D through P dated 18 March 1970. 
Errata 0 through S dated 8 June 1970. 
Errata T through Z dpted 25 November 1970. 
Errata AA and AB dated 15 December 1970. 
Errata AC through AG dated 1 March 1971. 
Errata AH dated 25 August 1971. 

US-1 

I 11000 Wolfe Road, Cupertino, California 95014, Tel. (408) 257-7000, TWX 910-338-0221 

(~ Europe: 1217 Meyrin-Geneva, Switzerland • Cable "HEWPACKSA" Tel. (022) 41.54.00 

Printed in U.S.A. 



ERRATA 

A 

B 

C and D 

E 

F 

US-2 

DESCRIPTION 

Make the following changes to Figure 8, Extended Arithmetic Timing Board: 

a. Below the Operation Decoder area (lower-left) of the diagram, change 
the microcircuit designations as follows: 

change MC648 to MC97B 
change MC64A to MC 115A 
change MC37B to MC87B 

b. At pin 59 of the diagram (lower-right), change the signal mnemonic from 
"MD2G" to "GATE". 

Make the following changes to Figure 9, Extended Arithmetic Logic Board: 

a. At the left edge of the diagram just below signal MD2 at pin 16, add 
input signal TS at pin 29. 

b. At the lower-left corner of the diagram, change the output pin for signal 
RBO from pin 93 to pin 43. 

c. In the "Output to TB15" area (upper-left) of the diagram, at pin 3 of 
"and" gate MC126A, change the signal from "MD2" to "RB15". 

d. In the "Output to TBO" area (upper-left) of the diagram, at the input to 
"and" gate MC114A, reverse the numbering of the input pins. 

e. Below the "Output to TBO" area (middle-left) of the diagram, change 
the designation of "and" gate MC 125C to MC 114C. 

f. In the "Store in A" area (upper-center) of the diagram, at the input to 
"and" gate MC94C, change the input pin 5 to pin 7. 

g. In the "Store in T" area (upper-right) of the diagram, at the input to 
"and" gate MC36B, reverse the numbering of the input pins. 

h. Below the "Store in T" area (middle-right) of the diagram, at the input 
to "and" gate MC14B, change the input pin 2 to pin 4. 

i. In the "Read T" area (lower-right) of the diagram, at the input to "and" 
gate MC35D, reverse the numbering of the input pins. 

j. At the lower-left of the diagram between the "Output to RBO", "Carry", 
and "Sign" areas, add the following circuit diagram. 

TO 

·T2 

MC103B 

6 

MC101C 

9 

Replaced by ERRATA changes AE and AF. 

Replaced by ERRATA change U. 

Page 9, table 5. Delete signal mnemonic MD2G. 

TO +T2 

12579A 



ERRATA ----
G 

H 

J 

K 

L 

M 

N 

0 

p 

0, R, and S 

T 

u 

v 

Wand X 

y 

12579A 

DESCRIPTION 

Page 14, table 7. Change the part number for integrated circuit MC23 from 
1820-0971 to "1820-0966". 

Page 14, table 7. Add "MC26, 1820-0965, Integrated Circuit" in the appropriate 
columns. 

Page 14, table 7. Add "MC65, 1820-0966, Integrated Circuit" in the appropriate 
columns. 

Page 15, table 7. Add "MC105, 1820-0965, Integrated Circuit" in the appropriate 
columns. 

Page 17 /18, table 8. Change the amount figures in the "TO" column as follows: 

1820-0965 from 16 to 19. 
1820-0966 from 20 to 22 
1820-0971 from 23 to 22 

Page 19/20, Figure 8. In the "Operation Cycle Decoder" area (upper-left) of the 
diagram, at "and" gate MC35B input pin 9, show input pin 9 connected to 
the line common to input pins 3 and 2 of "and" gates MC45B and MC15A 
respectively. Remove the connection to output pin 10 of MC44. 

Page 19/20, Figure 8. In the upper-right of the diagram, change the ground signal 
from "GRD" to GND. 

Page 21/22, Figure 9. In the lower-left of the diagram, change the ground signal 
from "GRD" to GND. 

Page 21/22, Figure 9. In the upper-left of the diagram, immediately following the 
words "EAU LOGIC (02116-6202)", add "REV. 737". 

Page 19/20, Figure 8. In the upper-left of the diagram, immediately following the 
words "EAU TIMING (02116-6196)", add "REV. 737". 

Replaced by ERRATA changes AE and AF. 

Page 1, paragraphs 2 and 4. Change al I references to "2116A/2115A Computers" 
to read "2115A or 2116A/B/C Computers." 

Page 1, table 3. Change "HP 2116A/B" to "HP 2116A/B/C." 

Page 1. Enter the part no. of the manual in the lower left corner of the page, as 
follows: 12579-9001. 

Replaced by ERRATA changes AE and AF. 

Page 21 /22, figure 9, Extended Arithmetic Logic Board. Add an "and" gate 
(MC77D) to the left side of the "Store in B" circuit as follows: 

MC770 MC77C 

10 

T6 MP3 

US-3 



ERRATA 

z 

AA 

AB 

AC 

AD 

US-4 

DESCRIPTION 

Page 3, table 4. Under the heading "*n=number of shifts or rotates" change to 
read as follows: 

1 = 1 shift or rotate 
2 = 2 sh if ts or rotates 
3 = 3 sh if ts or rotates 
4 = 4 shifts or rotates 
5 = 5 sh if ts or rotates 
6 = 6 sh if ts or rotates 
7 = 7 shifts or rotates 

10 = 8 shifts or rotates 
11 = 9 sh if ts or rotates 
12 = 10 shifts or rotates 
13 = 11 sh if ts or rotates 
14 = 12 shifts or rotates 
15 = 13 shifts or rotates 
16 = 14 sh if ts or rotates 
17 = 15 sh if ts or rotates 

0 = 16 shifts or rotates 

Page 9, table 5. Add a signal mnemonic definition to the table as follows: 

NEW DEFINITION 

TR0-15 T-register bits 0-15 

Page 19/20, Figure 8. In the lower right of the diagram, connect a line from pin 1 
of gate MC23A to the border line of the diagram. Label the line with pin 
number "50" and mnemonic "AS," at the border line. 

Page 1, following paragraph 2. Add paragraphs 2A and 28 as follows: 

2A. CURRENT REQUIRED FROM COMPUTER. 

28. To operate its logic circuits, the EAU option requires 4.68 amperes from 
the +4.5-volt computer power supply and 3.3 amperes from the -2-volt computer 
power supply. 

Page 1, table 2. Change table to read as follows: 

Table 2. Shift-Rotate Execution Times 

NUMBER OF SHIFTS EXECUTION TIMES 
OF ROTATIONS 

2115 2116A/B/C 

1 to 4 4.0µs 

5 to 8 6.0 µs 

9 to 12 8.0 µs 

13 to 16 10.0 µs 

Note 

ERRATA changes AE and AF replace all pre­
vious diagnostic program data with references 
to the new diagnostic program procedures con­
tained in the Manual of Diagnostics. 

3.2 µs 

4.8 µs 

6.4 µs 

8.0µs 

12579A 



ERRATA 

AE 

AF 

AG 

AH 

12579A 

DESCRIPTION 

Page 8, paragraph 34. Replace paragraph 34 with the following paragraph: 

34. The EAU may be checked using the Diagnostic Program Procedures, 
part no. 12579-90013, contained in the Manual of Diagnostics. These 
diagnostic procedures confirm proper operation of the EAU by running 
non-EAU subroutines and EAU instructions with the same arguments and 
then comparing the actual results with the expected results. 

Pages 10 through 13, table 6. Delete table 6 entirely. 

Page 19/20, Figure 8. At the top-center.of the diagram, change pin 6 designation 
from DS34 to DS3 ,4. 

Page 19/20, Figure 8. At the upper-left of the diagram, in the "OPERATION 
CYCLE COUNTER" area, change the signal designation at pin 1 of 
MC77A from "T3" to "TOD". 

US-5 



CHANGE 

US-6 

DESCRIPTION 

Note 

Determine whether the following change infor­
mation is applicable to the assembly installed in 
the cornp~ter before char:iging the manual. 

Make the following change to Extended-Arithmetic Timing Board (part no. 02H6-
6196, Rev. 839). 

a. 

b. 

Page 19/20, Figure 8. l'n the Operati~n Cycle Counter area (upper-left) 
of the diagram, at "and" gates MC54C and MC64C, change the timing 
signal at input pins 9 from T3 to "T4". · 

Page 19/20, Figure 8. In the upper-left of the diagram, immediately 
following the words "EAU TIMING (02116-6196)", add "REV. 839". 

12579A 
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Manual Printed: 15 May 1968 
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INSTRUMENT CHANGES 

Prefix-Serial Changes 

NOTE: 

EXTENDED ARITHMETIC UNIT model 

12579A 
(EAU) 

UPDATING SUPPLEMENT 8 JUNE 1970 

SUPPLEMENT DESCRIPTION 
The purpose of this supplement is to correct manual errors (Errata) and 
to adapt the manual to instruments containing production improvements 
made subsequent to the printing of the manual. Enter the new information 
(or the Change Number, if more convenient) into the appropriate places 
in the manual, identified at left. 

ASSEMBLY CHANGES 

Ref Des Description HP Part No. Rev Changes 
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Errata, A through B dated 16 OCT 68. 

Errata C dated 13 JUNE 69. 

Printed in U.S.A. 
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Errata Q through S dated 8 JUN 70. 
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ERRATA 

A. Make the following changes to Figure 8, Extended Arithmetic 

Timing Board: 

a. Below the Operation Decoder area (lower- left) of the 

diagram, change the microcircuit designations as follows. 

change MC64B to MC97B 

change MC64A to MC115A 

change MC37B to MC87B 

b. At pin 59 of the diagram (lower-right), change the 

signal mnemonic from "MD2G" to "GATE". 

B. Make the following changes to Figure 9, Extended Arithmetic 

Logic Board: 

US-2 

a. At the left edge of the diagram just below signal MD2 

at pin 16, add input signal TS at pin 29. 

b. At the lower-left corner of the diagram, change the 

output pin for signal RBO from pin 93 to pin 43. · 

c. In the "Output to TB15" area (upper-left) of the 

diagram, at pin 3 of "and" gate MC126A, change the signal from 

"MD2 " to "RB 15 ". 

d. In the "Output to TBO" area (upper-left) of the 

diagram, at the input to "and" gate MC114A, reverse the 

numbering of the input pins. 

e. Below the "Output to TBO" area (middle-left) of the 

diagram, change the designation of "and" gate MC125C to 

MC114C. 

f. In the "Store in A" area (upper-center) of the diagram, 

at the input to "and" gate MC94C, change the input pin 5 to pin 7. 



ERRATA 

B. 
(Cont) 

g. In the "Store in T" area (upper-right) of the diagram, 

at the input to "and" gate MC36B, reverse the numbering of 

the input pins . 

h. Below the "Store in T" area (middle-right) of the 

diagram, at the input to "and" gate MC14B, change the input 

pin 2 to pin 4. 

i. In the ''Read T" area (lower-right) of the diagram, at 

the input to "and" gate MC3 5D, reverse the numbering of the 

input pins. 

j. At the lower-left of the diagram between the "Output 

to RBO", "Carry", and "Sign" areas, add the following circuit 

diagram. 

MC103B 
TO 

TO +T2 

·T2 

C. Page 10, table 6, Diagnostic Procedures. Delete the para­

graphs at the bottom of the page entitled "TO START TEST" 

and "AFTER TURNING COMPUTER OFF". 

D. Page 10, table 6, Diagnostic Procedures. Add the following 

steps immediately after the "PROGRAM CONTROLLED HALTS" 

paragraph. 

1. Load the extended arithmetic diagnostic test tape 

(no. 20422A). 

2. Set the switch register to 002000 and press the LOAD 

ADDRESS switch. 

US-3 



ERRATA 

D. 
(Cont) 

3. Set the switch register to the select code of the 

teleprinter. (For serial teleprinters, set switch register 

bit 14 to "1 ".) 

4. Press the PRESET switch, then the RUN switch. The 

teleprinter will print out "set switch register for control options". 

5. Press the PRESET switch, then the RUN switch. Set 

the switch register bit zero momentarily to "1" and then to "O ". 

6. The teleprinter will print out the number of tests 

completed if the diagnostic is being executed correctly. The 

teleprinter will also print out all errors. 

7. After running the diagnostic for approximately 12 minutes, 

if the switch register bit 6 is a "1 ", the teleprinter will print 

out "no. of tests completed = (octal) 000002, 000000". If the 

switch register bit 6 is a "O ", the teleprinter will print out 

"no. of tests completed = 131072 ". 

8. To exit from the diagnostic, set switch register bit 5 

to "1 ". 

E. Page 1, table 3. In the "Computer Model" column, change 

HP2116A to read "HP2116A/B ". 

F. Page 9, table 5. Delete signal mnemonic MD2G. 

G. Page 14, table 7. Change the part number for integrated circuit 

MC23 from 1820-0971 to "1820-0966 ". 

H. Page 14, table 7. Add ''MC26, 1820-0965, Integrated Circuit" 

in the appropriate columns. 

I. Page 14, table 7. Add ''MC65, 1820-0966, Integrated Circuit" 

in the appropriate columns. 

US-4 



ERRATA 

J. Page 15, table 7. Add ''MC105, 1820-0965, Integrated Circuit" 

in the appropriate columns. 

K. Page 17 /18, table 8. Change the amount figures in the "TQ" 

column as follows: 

1820-0965 from 16 to 19 

1820-0966 from 20 to 22 

1820-0971 from 23 to 22 

L. Page 19/20, Figure 8. In the "Operation Cycle Decoder" area 

(upper-left) of the diagram, at "and" gate MC35B input pin 9, 

show input pin 9 connected to the line common to input pins 3 

and 2 of "and" gates MC45B and MC15A respectively. Remove 

the connection to output pin 10 of MC44. 

M. Page 19/20, Figure 8. In the upper-right of the diagram, change 

the ground signal from "GRD" to GND. 

No Page 21/22, Figure 9. In the lower-left of the diagram, change 

the ground signal from "GRD" to GND. 

Oo PaE~e 21/22, Figure 9. In the upper-left of the diagram, 

immediately following the words "EAU LOGIC (02116-6202)", 

addl "REV. 737 ". 

P~ Pa~~e 19/20, Figure 8. In the upper-left of the diagram, 

immediately following the words "EAU TIMING (02116-6196)", 

add "REV. 737 ". 

us ... 5 



ERRATA 

Q. Page 8, paragraph 34. In fourth line, change revision suffix 

of HP Accessory Number from "A" to ''B ". 

R. Page 10, table 6, Diagnostic Procedures. In step 1 of the 

operating procedure, change revision suffix of diagnostic test 

tape number from "A" to ''B ". (The operating procedure was 

added to table 6 by incorporating Errata D of this supplement.) 

S. Pages 11, 12, and 13, table 6, Diagnostic Procedures. If 

using diagnostic test tape number 20422B or a later revision, 

delete all information contained on these pages. 

US-6 



CHANGE 

1. 

DESCRIPTION 

Note 

Determine whether the following change 

information is applicable to the assembly 

installed in the computer before changing 

the manual. 

Make the following change to Extended Arithmetic Timing Board 

(part no. 02116-6196, Rev. 839). 

a. Page 19/20, Figure 8. In the Operation Cycle Counter 

area (upper-left) of the diagram, at "and11 gates MC54C and 

MC64C, change the timing signal at input pins 9 from T3 to "T4 ". 

b. Page 19/20, Figure 8. In the upper-left of the 

diagram, immediately following the words "EAU TIMING 

(02116-6196)", add ''REV. 839 ". 

US-7/US-8 



--
HEWLETT rm PACKARD EXTENDED ARITHMETIC UNIT model 

12579A 

UPDATING SUPPLEMENT 16 OCT 68 

MANUAIL IDENTIFICATION SUPPLEMENT DESCRIPTION 
Manual Serial Prefixed: The purpose of this supplement is to correct manual errors (Errata) and 

to adapt the manual to instruments containing production improvements 
made subsequent to the printing of the manual. Enter the new information 
(or the Change Number, if more convenient) into the appropriate places 
in the manual, identified at left. 

Manual Printed: 15 May 1968 

Manual Part Nmnber: 12579-9001 

INSTIRUMENT CHANGES ASSEMBLY CHANGES 

Prefix-·Serial Changes Ref Des Description HP Part No. Rev Changes 

EAU Timing Board 02116-6196 839 

ERRATA 

a. Make the following corrections on Figure 8, Extended Arithmetic Timing Board, below the 
"operation Decoder" block: 

Change designation MC64B to ''MC97B". 
Change designation MC64A to ''MC115A". 
Change designation MC37B to ''MC87B". 
Change signal name MD2G to "GATE". 

b. Make the following corrections on Figure 9, Extended Arithmetic Logic Board: 

CHANGES 

Add an input to the board, labeled, TS, pin 29. 
Change the pin number of RBO output from 93 to "43 ". 
In the "Output to TBl 5" block, change MD2 to "RBl 5 ". 
In the "Output to TBO" block, reverse the input pin numbers of MC114A. 
Below the "Output to TBO" block, change designation MC125C to MC114C. 
In the "Store in A" block, change the Dl input pin number from 5 to "7". 
In the "Store in T" block, reverse the input pin numbers of MC36B. 
Below the "Store in T" block, change the D3 input pin number from 2 to "4 ". 
In the ''Read T" block, reverse the input pin numbers of MC3 5D. 
Add 2 gates as follows (any convenient area on the diagram): 

MC103B 
TO 

MC101C TO+T2 

T2 

1 

1. EAU Timing Boards bearing Revision number 839 have a change in the timing of the Operation Cycle 
Counter. In Figure 8, change the "T3" designation at the pin 9 inputs of gates MC64C and MC54C 

Pr·ir1ted in U.S.A. 

to "T4 ". No other changes to the manual are necessary. 

US-1 
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