






































































































































COMPONENT SIDE 

A1 
-hp- Part No. 98035-66501 Rev B,C 

Replaceable Parts List (cont.) 
REFERENCE -hp- CK TQ DESCRIPTION DESIGNATOR PART NO. DG 

98035-61601 7 1 Standard Connector 

1251-4332 3 1 Connector Housing 
1251-0688 4 8 Connector Terminal 
1251c3808 6 1 Polarizing Plug 

98241-67935 2 0 Test Connector 

1251-4332 3 1 Connector Housing 
1251-0688 4 8 Connector Terminal 
1251-3808 6 1 Polarizing Plug 

98035-61600 6 1 Option 100 Cable Assembly 

5040-7859 2 1 Molded Cable 
1251-4332 3 1 Connector Housing 
1251-0688 4 18 Connector Terminal 
1251-3808 6 1 Polarizing Plug 

Front Housing 

5040-8163 3 1 Case, Right 
5040-8161 1 1 Case, Left 
5040-8158 6 1 Spring-latch 
2200-0536 5 4 Screw, 4-40x.44 

Rear Housing 

5040-7998 0 1 Case, Right 
5040-8174 6 1 Case, Left 
2200-0510 5 2 Screw, 4-40 
2200-0536 5 4 Screw,4-40x.44 

rev: 2/81 7120-6747 7 1 Label, ID 
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Appendix 

98035A Instruction Set 
Instruction 

"A" 

"8" 

"C" 
"0" 

"E" 
"F" 

"G" 

"H" 

"1" 

"J" 

"K" 
"L" 

"M" 

"N" 

"0" 

"P" 

"Q" 
"R" 

"S" 

"T" 

"U" 

"V" 

"W" 
"X" 
"~V"~ 

"2" 

"/" 

LF 

Description 

Halt all units (also disables interrupts) 

Fast initialize 

Clear selected counter 

Delay interval specification (needs data delimiter) 

Error code request 

Activate all units synchronously 

Activate selected unit (unit must be assigned) 

Halt selected unit (unit must be assigned) 

Assign unit to selected input port 

Read RAM location 

(Reserved for factory use) 

Enable selected external output lines 

Match time specification (needs data delimiter) 

Read external input lines 

Assign unit to selected output port 

Periodic interval specification (needs data delimiter) 

Activate clock chip test point 

Real time request 

Set real time (needs data delimiter) 

Trigger code request 

Unit selection specification 

Selected counter value request 

Missed interrupt code request 

Deactivate clock chip test point 

(Reserved for factory use) 

No operation 

Unit assignment specification 

Data delimiter 

Data delimiter 

65 



66 Appendix 

ASCII!-~_E_Q~U...,.IV_A_L_E_NT.--F~O_R-;M_S_~ 
Char. Binary Oct Hex Dec 

00000000 000 00 

SOH 00000001 001 01 

STX 00000010 002 02 

ETX 00000011 003 03 

EOT 00000100 004 04 

ENQ 00000101 005 05 

ACK 00000110 006 06 

00000111 007 07 

00001000 010 08 

00001001 011 09 

00001010 012 OA 

VT 00001011 013 OB 

FF 00001100 014 OC 

CR 00001101 015 00 

SO 00001110: 016 OE 

51 00001111 017 OF 

OLE 00010000 020 10 

OCI 00010001 021 11 

OC2 00010010 022 12 

DC3 00010011 023 13 

DC4 00010100, 024 14 

NAK 1 00010101 025 15 

SYNC: 00010110: 026 16 

ETB 00010111' 027 17 

CAN 00011oo0~ 030 18 

EM 

SUB 

ESC 

FS 

I 
00011001 i 031 

00011010! 032 

1 
00011011' 033 

oool1100~ 034 

19 

1A 

IB 

Ie 

GS 000111011 035 10 

RS 00011110' 036 IE 

US 00011111 037 IF 

4 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ASCII Character Codes 

ASCII,, __ E_Q_U_ITV_A_L_EN_T~FO_R_M~S __ 

Char. Binary I Oct: He>; Dec 

, space" 00100000 I 040 -2-0--3-2-

001000011 041 

001000101 042 

I 

21 

22 

# ool00011! 043 23 

00100100 I 044 24 

% 00100101 045 25 

& 00100110 046 26 

00100111 i 047 27 

I 
001010001 050 28 

! 
00101001' 051 29 

* 00101010 I 052 2A 

+ 001010111 053 2B 

001011001 054 2C 
I 

00101101 i 055 20 

00101110· 056 2E 

00101111 057 2F 

o 00110000 060 30 

00110001 061 31 

00110010 062 32 

3 00110011 063 33 

5 

9 

< 

0011 01 00 064 34 

00110101 065 35 

00110110 066 36 

00110111 067 37 

00111000 070 38 

00111001; 071 

00111010] 072 

00111011 073 
! 

001111001 074 

39 

3A 

3B 

3C 

00111101 i 075 3D 

> 00l111l0! 076 3E 

00111111' 077 3F 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

ASCII_-:=-E_Q_U_I.,..V_A-:-LE_N_T_FO_R_M_S __ 
Char. Binary Oct Hex Dec 

@ 01000000 100 40 64 

A 01000001 101 41 65 

B 01000010 102' 42 66 

C 01000011 103 43 67 

o 01000100 104 44 68 
1 

E 010001011 105 45 69 

010001101 106 46 70 

G 01000111\ 107 47 71 

H 
! 

01oo1000! no 48 72 

01oo100L 111 49 73 

01001010: 112 4A 74 

K 01001011 113 4B 75 

01001100 114 4C 76 

M 01001101 115 4D 77 

N 01001110 116 4E 78 

° 01001111 117 4F 79 

p 01010000 120 50 80 

Q 01010001 121 51 81 

R 01010010, 122 52 82 

S 01010011 123 53 83 

T 01010100 124 54 84 

U 01010101 125 55 85 

V 01010110 126 56 86 

W 01010111 127 57 87 

X 01011000- 130 58 88 

y 01011001 131 59 89 

010110101 132 SA 90 

ASCII ___ EQ_U,IV_A_L_EN_T,--FO_RM_S_-i 

Char. Binary Oct Hex Dec 

01100000 140 60 96 

Oll 0000 1 141 61 97 

01100010 142 i 62 98 

01100011 143 63 99 

01100100 144 64 100 

01100101 145 65 lQ1 

01100110 146 66 102 

01100111 147 67 103 

01101000 150 68 104 

01101001 151 69 105 

01101010 152 6A 106 

01101011 153 6B 107 

01101100 154 6C 108 

m 01101101 155 60 109 

01101110 156 6E 110 

01101111 157 6F III 

01110000' 160 70 112 

01110001 161 71 113 

01110010 162 72 114 

01110011 163 73 115 

01110100 164 74 116 

01110101 165 75 117 

01110110 166 76 118 

01110111 167 77 119 

01111000' 170 78 120 

01111001 171 79 121 

01111010 172 7A 122 

01111011' 173 7B 123 

01111100' 174 7C 124 

01111101 175 70 125 

01111110 176 7E 126 

DEL 01111111 177 7F 127 
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Subject Index 

a 
A instruction , , , , 31 
A Note About Syntax < , 22 
Accuracy <,., < 3 
ACTIVATE ALL UNITS. , <" • 31,32 
ACTIVATE CLOCK CHIP TEST POINT. 47 
ACTIVATE SELECTED UNIT . < 32 
Address of interface ... 6,7 
Adjusting the oscillators ' . 53-56 
Aging, crystal < < < < , < • 3 
Alarm clock mode. . 33-35 
Appenilix. 65 
ASCII character codes . . . 66 
Assigning: 

input ports 
output ports < , < 

28-30 
< <.27,28 

Automatic port assignments , < < 27,29,46 

b 
B instruction , 
Back-bias voltage 
Battery charger 
Battery information < 

Battery Testing and Replacement. 
Block diagram 
BY-PASS SELF TEST 

C instruction 
Cable: 

field installed 
preparation 
wires 

c 

.46 
57 
59 

.3,59 
59 

,21 
46,47 

39 

11,12 
9,10 
. 8,9 

Calibrating the 1 MHz Oscillator < 54 
Calibrating the 32.768 KHz Oscillator 

• < 54-56 
Calibration Procedures ,< < • 53-56 
Changing the Data Code Format , < < 13 
Chapter 1: General Information , < < 1 
Chapter 2: Installation < • 5 
Chapter 3: Operations . 19 
Chapter 4: Service < < > 53 
Circuit diagram (AI) , < < 61 
Circuit diagram (A2) < < , ' < < , 63 
Circuits, recommended interface <, 15,16 
CLEAR VALUE , < 39 
Clearing: 

counters. 
delay time 
match time < 

periodic interval , < 

Code: 
error 
external input .' < <, 

external output. 
interrupt 
missed interrupt " 
trigger < 

Codes: 
ASCII 

39 
.35 
34 

" <.36 

< < < 40,41 
.48 
.49 

.,42 
43,44 

< 42 

.66 
color < , , • 8 9 . , 
select . 6,7 

Color code of cable , ' , < < ,. 8 9 , 
Combining Match, Delay, and Periodic 

Command set, 
Communication with interface 
Component Locator (AI) 
Component Locator (A2) 
Controlling timing / counting units 

< 36,37 
" 65 

45,46 
61 
63 

20,30-32,39 
Conventions, syntax. 
Counter value request < 

Crystal: 
accuracy 
adjustments 
aging < 

22 
< 38,39 

.3 
.47',53-56 

3 
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d 
D instruction 35 
Date code format jumper 13,14 
DEACTIVATE CLOCK CHIP TEST POINT 

DEFINE INPUT. 
DEFINE OUTPUT 
Delay intervals 
Delimiters 
Description, physical 
Device Cable 
Diagram: 

circuit (AI) 
circuit (A2) 
functional 

Dimension of string variable. 
Direct I/O 
DMA transfers 
Drift with temperature 
Drive capability, output lines 
Driving the input lines . 

e 
E instruction 
Enable interrupts 
Enabling output lines 
Error code 
European date format 
External: 

I/O 
I/O timing 
input word 
output code 

f 
F instruction . 
Fast initialize 
February, days in 
Field installation of cable 
Format: 

match time 
set time, 

Formatting the date code 

47 
28-30 
27,28 

35 
22,49,50 

4 
8 

61 
63 
21 
25 
48 
19 
3 

16 
15,17 

.40 
31,43,45,46 

49-51 
40,41 

2,13,23,25,33 

48-51 
17,51 

48 
49 

31 
46,47 

26 
11,12 

33 
23 

13,14 

Freeing: 
an input port 
an output port. 

functional diagram 

9 

.. 29,30 
28 

.21 

G instruction . 32 
General information 1-4 
General Specifications 3 
General Troubleshooting Hints 56 
Ground connections 8-10 

h 
H instruction 32 
HALT ALL UNITS 31 
HAL T SELECTED UNIT 32 
Handling Cautions (processor board) 57 

• 
I 

I instruction 28 
I/O: 

cable installation 11,12 
cable preparation 9,10 
instructions 48-51 
lines 3,4,8,9,15-17,48-51 
timing considerations 17,51 

Identification of cable wires 8,9 
Initialization 46,47 
Input: 

code 48 
drive requirements. 15 
from cable 48 
port assignments ., . , < 28-30 

Input Operations: Counting Milliseconds 
,38 

Installation information 5-17 
Instruction set 65 
Interface: 

address 6,7 
registers 45,46 

Interfacing to Option 100 15-17 



Interrupt: 
after delay 
enable, 
on match 
periodic 
priority 

Interrupt code: 
serviced 
unserviced >' > , 

Interrupt transfers. > 

Interval timing . > >. >'" 

Isolating a defective board 

• 
J 

J instruction 
Jumper, date code format 

1 
L instruction > > • 

35 
31,43,45,46 

33-35 
36,37 

.7 

> >.42 
43,44 

.. .... 19 
36,37 

, .. 56 

'" > 58 
13,14 

" 49 
Leap year correction . . . > > 26 
Lines, signal 3,4,8,9,15-17,48-51 
Loss of real time . > • • •• • > 26,41 

m 
M instruction 
Mask for output lines 
Matching a real time. 
Millisecond timing 
Missed interrupt. 

n 
N instruction 

" 33 
49,50 

.33-35 
38,39 
43-45 

48 

o 
o instruction 
Operating information 
Operating temperature. 
Options available. 
Oscillator calibration 
Output: 

drive capability ... 
mask 
port assignmen ts 
to cable. 

Output Operations: Interrupts 

P instruction '" 
Parts layout (AI) 
Parts layout (A2) 
Parts list (AI) . 
Parts list (A2) 
Periodic interval 
Peripheral: 

p 

driver requirements .. 
interface circuits . > > •• 

receiver requirements . 
Physical description 
Ports: 

Subject Index 71 

27 
• > • 19-51 

3 
",,2 

.. 53-56 

... 16 
> 49,50 

•• > 27,28 
.... 49-51 

.33 

36 
61 
63 

.60 
> 62 

> 36,37 

15,17 
. .... 15,16 

> > 16 
.4 

input . > • > 28-30 
output .27,28 

Power requirements 3 
Preparing the cable. . ... 9,10 
Priority of interrupt. 7 
Processor Replacement. . 57,58 
Processor voltage ... 57 
Pull-up resistors. . . > • 16 
PULSE EXTERNAL OUTPUT LINES 49-51 

q 
Q instruction > 47 
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r 
R instruction, . . . 
RAM Testing (98035A) 
Range: 

of millisecond counters, 
of timing registers .... ,. 

READ EXTERNAL INPUT LINES 
Read status instruction. , ' , , 
Reading the clock 

25 
58 

Real Time Information, .. , , . , , , , , , , 
Reassigning: 

",39 
35,36 

48 
.,.,45 
25,26 
".23 

ports 28,29 
units 27,29 

Rechargeable battery., . , . 3,59 
Recommended Driver and Receiver Circuits 

Register, error . 
Register read and write, interface . ' 
Registers, interrupt 
Releasing: 

15 
40,41 
45,46 
42-44 

an input port 29,30 
an output port 28 

Removing power " . . 24,41,47 
Repair and Troubleshooting of the Processor 

Board 57-59 
Replaceable Parts List (AI) 60 
Replaceable Parts List (A2) 62 
Replacing the battery , 59 
REQUEST ERROR. 40 41 
REQUST REAL TIME 25' 26 
REQUEST TRIGGER ' 42 
REQUEST UNSERVICED INTERRUPT 

REQUEST VALUE 
Reset initialization , 
Resetting the computer 
Resetting timing units 
Resistor, back-bias 
Resolution of clock 
Retrofit of Option 100 

s 
S instruction 
Sales and Service Offices 
Schematic diagram (AI) 
Schematic diagram (A2) 
Select Code. 
Select code switch 

,43,44 
38,39 

46 
24,41 

,39 
57 

, 19 
.. 11,12 

23 
,67 

61 
63 

6 
6 

Self test 
Service information 
Servicing interrupts, 
SET DELAY. 
SET MATCH 
SET PERIOD 
SET REAL TIME 

,40,46,58 
.53-63 

42 
35,36 

.33-35 

.36,37 
,23,24 

Setting the clock , 23,24 
Signal lines .. " , 3,4,8,9,15-17,48-51 
Simplified Theory of Operation . 19 
Size of enclosure ' .. 4 
Specifications, technical. 3 4 
Starting timing / counting units . 31 32 
Status and Control ' 40 
Status register , , 45 
Stop watch mode 38,39 
Stopping timing / counting units 31,32,34 
Storage temperature ,. 3 
String variable dimension , . 25 
Subroutine timing 38 39 
Switch, select code ' 6 
SYNC output 4,8,16,17,48,49,51 
Synchronizing reset 55 
Syntax conventions 22 
System Configurations 2 

t 
T instruction 
Technical specifications 
Temperature: 

range. 
stability 

Test connector 
Test point activation. 
Testing the battery 
Test (self test) , . 
Theory of operation , 
Time: 

delay, 
format for match 
format for setting 
interval, 
loss of 

Time needed: 
for self test 
for setting , 

Time-of-day input 
Timer accuracy 
Timing of external inputs 
Timing registers 

42 
3,4 

3 
3 

56 
47,54-56 

59 
40,46,58 

19-21 

35,36 
33 
23 

,36,37 
26,41 

47 
24 

,25,26 
3 

17 
26-37 



Timing subroutines, 38,39 
Timing/ counting unit control 

Timing/Counting Units 
Transfers, data, 
Trigger code, 
Trimming the oscillators " 
Troubleshooting Hints 

u 

, 20,30-32,39 
26 
19 
42 

, 53-56 
," , " ,56 

U.S. date format ' , . 2,13,23,25,33 
Unit specifier (U instruction) , 27,28 
Unit State Control , , , ., ,. 30 
Unit value request ' . 38,39 
Unserviced interrupt code " , , . 43,44 

V instruction 
Validity: 

of match time 
of real time 

v 

Value request, counter, , 
Voltage levels: 

input 
output, 
processor, 

W instruction 
Wire: 

identifica tion 
preparation 

X instruction 

Zeroing counters 

w 

x 

z 

,,38 

34,35 
<> 24 

,,38,39 

"""" .. "., 15 
" 16 

,.,57 

43 

,,8,9 
,9,10 

47 

39 

Subject Index 73 
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