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SECTION IV 
INSTALLATION AND MAINTENANCE 

4.1 GENERAL 

4.2 This section contains information relating to the 
installation and maintenance of Model 932XX series 
TMCCs. As the Model 922XX series TMCCs are no 
longer being installed, only the Model 932XX series is 
covered in th is section. 

4.3 INSTALLATION 

4.4 The basic 925/930/9300 computers are shipped 
with the TMCC physically installed. After installation 
of the computer, the intercabl ing of the TMCCs must be 
performed. 

4.5 INTERCABLING 

4.6 Figure 4-1 ill ustrates typical intercabl ing of the 
Model 93200 TMCC for the 925/930/9300 computers. 
Figure 4-2 ill ustrates the intercabl ing of the Model 
93221 TMCC. Power distribution for the various chassis 
is ill ustrated in figure 4-3. 

4.7 Intercabl ing of the input/output devices to the 
W (or A) channel may be found in the appl icable input/ 
output device technical manual. 

4.8 After intercabl ing the TMCCs and the input/ 
output devices, a program should be run to ensure 
proper operation of the W (or A) channel. Any diagnos­
tic program util izing the input/output device may be 
run. 

4.9 925/930COMPUTERWCHANNEL TEST PROGRAM 

4. 10 Table 4-1 I ists a sample program which may be 
run to check out the W channel for proper operation. 
This test program causes the message ASSEMBLY DONE 
ENTER NEW PROGRAM to be typed out under program 
control. The computer stores the internal codes for 
these characters in memory beginning in location 2000. 
The routine inserts the carriage return code, 52, and 
the space code, 12, where needed and requests End-of­
Record interrupt. It is written as a closed subroutine 
using interrupts, channel Wand Typewriter N umber One. 
The internal code for the output message is as follows: 

ASS E M B L Y Sp DON E C/R E N 
21 6262 25 442243 71 12 244645 25 52 25 45 

2000 

T E R Sp NEW Sp P R OG RAM Sp 
62 25 51 12 452566 12 47 51 46 27 51 21 44 12 

2004 

4. 11 9300 COMPUTER A CHANNEL TEST PROGRAM 

4. 12 Table 4-2 I ists a sample program which may be 
run to check out the A channel for proper operation. 
This test program causes the message ASSEMBLY DONE 
ENTER NEW PROG RAM to be typed out under program 
control. The computer internal codes for these charac­
ters are stored beginning in location 02000. The car­
riage return code, 052, and the space code, 012, are 
inserted where needed. The End-of-Record interrupt is 
requested. The routine is written as a closed subroutine 
which uses interrupts, channel A, and Typewriter Num­
ber One. The internal code for the output message is 
the same as given in paragraph 4. 10. 

4.13 MODULE LOCATION 

4. 14 Figure 4-4 ill ustrates the location of all modul es 
for the various models of TMCCs. 

4.15 MAINTENANCE 

4. 16 The following information is presented as an aid 
in maintaining the Models 932XX TMCCs. Presented 
herein are descriptions and timing diagrams of the sig­
nals available on the various input/output connectors 
and the diagnostic test programs for maintenance of the 
TMCC. 

4.17 PERIODIC INSPECTION 

4.18 No periodic inspection is required for the TMCC 
other than that required for the computer as a whole. 
No attempt should be made to periodical I y check for 
loose wires, poor so Ider connections, or bent pins 
because of the packaging density of the wiring and com­
ponents and the possibi I ity of causing malfunctions. 
Wiring layout and length is critical in some areas and 
should not be touched except for correcting a malfunction. 

4. 19 CORRECTIVE MAINTENANCE 

4.20 If it should become necessary to replace a com­
ponent on a module, the physical location of the com­
ponent, quantity, type, and part number are indicated 
on the module drawings contained in Section 6. 

4. 21 INPUT/OUTPUT SIGNALS AND TIMING 
RELATIONSHIPS 

4.22 The signals described are available on the input/ 
output connectors as illustrated in figure 4-5. The sig­
nals are theoretical and do not take into consideration 
circuit and transmission delays which tend to add 200 to 
400 nanoseconds of delay. 

4-1 



,J::io.. 
I 

'" 

"'25 'no 

:l r:l 
9F I 2F 

zz- I 3' 

3eF I 5F 

33f H 

2!lF 1.2f 

ITE I,F 

3~f 

REf CABLE PLUG SCHEMATICS: 
P909-P91O 107201 
P911- P912 107303 
P913- P')14 107300 
P91S-P916 107201 
P917-"918 107303 
P939-P940 108600 
P941-P941 107201 
P9SI-P9S2 107201 

9300 'MCC TMCt DAce 

Q~30F 29r~ Of 29F~~ 
P953-P954 113241 
P9SS-P9S6 113242 
P957-P9S' 113243 

126fl~ leE 27 
£ 

I 5' I~ ISf 14t 

I 12f I~ 23E 2~E 
.1:; 

p' 

P918 II uH 

1fIlP~ 

6~~IC 
IOIT 

4511 

If 

~ ~8f Z7[ ~13Df2E £ 

~ I!lE IU 

~r3[Zz[ 

~IZf~I~lbf " 

DSC n DSC I 

4~N 

PRIORI 
INT 

L-+---If------!4!:;-7~·---___ fF95;l125A 24A1~P9S711131 12 

...J 
~~ I Ip9S3 

DMC 
WIRED 

27AI~1611711 
M.e 

39f I~--~----+-~--~ 

IE I~ ~.eE 7E~I"8 10~P914 6' ~1151114B 
2t I~I I~ E)"bl Z~E~178 Ie "'910 6' P90911SA !&A 

M~M 2 MlM I I £ & ~ 

:i tiS~28 ~~ 
14f 

£ 
:-6f I I 4e, 1~1'3f I~f 

&, 

44flB- -

~F 2~fl~122: 2~rl~115£ I.1,EI~126a 27BI~12gez6BI~12S82&'~P9D9112f>A2r 
_ -.J 

& IN liEu Of CA8LE ~LU(, MOJULE fO,", RUlkENCE:llOCAT101fS I .. ~u.r 1'52 TERMI"ATION MCDULL 

.z, A:'JIIIO"AL l-QIDQ,ry '''T. (OU"'Ll"'~ 93280 IN~EkT 1"70 REF [RENCEO LOtAr .o .. ~. 
~ I'" LIEU or CABLE PLUG MCDULE fOR REFERENCED LOCATIONS INSERT Zl73 

TERMINATION MODULE. 

Figure 4-1. Model 93200 TMCC, Intercabl ing Diagram 

V) 

o 
V) 

8 
~ 
ex:> 
VI 
() 

V) 

~ 
-0 
~ 
~ 

3 
c­
~ ..., 

-.0 
0-
l.J1 



.JiIo.. 
I 

W 

29, 

9f 

22F 

leF 

~Jf 

25F 

ITE 

930 

IF 

2F 

3F 
5f 

7f 

IZf 
15f 

JSF 

9300 TM" TMee. OACC 

IF 1~;'DF29j~r:Of29f~IZF If 
26f 1~2U £E~2t.( ~~130E %E 

5f I~ 15£ 14E~ t5E t4E 

12f 1~12;'[ TI~123[ ~E 

If~Zf IFI~16' 5F 

e' 

1'918 II UH 

7F IIP';tO! ~ WlflEO 

BASIC 
INT 

45H 

54 

--l 

4.r' 

e' 

OWC 

REF CABLE PLUG SCHEIII"TI[\: 
P909-P91O 107201 
P911-P912 107505 
P91]-P91" 107300 
P915-P916 107201 
P917-P9111 10750] 
P959-P940 108600 
P941-P9U 107201 
P951 - P952 107201 
P9~5-P954 113241 
P955-P956 1152"2 
P957- P958 115245 

DSC n DSC 1 

2510 24AI~113. 12 

64 21AI~16. n 

2[ I~ 15 ~ZbE Z5E~'18 Ie P910 f; 

IE I~ 1&' ~leE 1E~11J8 IOlP914 

MEM 2 MUI I &..1-

~9F 

A 8e~2' i~ 

l6f I I 40F 1~113F IH 

LiJ. 

"fl~ - -

25fl~115E 

_ ---1 
LiJ. IN LIEu OF CABLE PlUG MOJUL[ FOR REHIl[NCEO LOCATIOOIS INSERT U52 ,TERMINATION WOOULL 

~ ACJITIONA~ PRIORITY INT. COUPLER!; 93280 IN:>[lH INTO AEFERENCED LOCATION!>. 

& IN LIEU OF' CABLE PLUG MODULE FOil REFERENCED LOCATIONS INSERT 1875 
T[RMIN"TIOII MODULE . 

Figure 4-2. Model 93221 TMCC, Intercabl ing Diagram 

Mit 

Ul 
CD 

-U 
-9" 
CD 
3 
tr 
CD .., --0 

'" 111 

Ul 
o 
Ul 

-0 o 
~ 
ex> 

~ 



4-4 

SDS 900685C September 1965 

PIN I ~I 2 I 4 !I 6 7 1 9 to II 12 13 14 15 " 17 18 19 20 21 22 23 24 2.5 26 21 28 29 30 31 3Z 

~ ~ 

PIN E41" 

PIN 44~ 

~ 
,\ 

PIN 45::::--::: ~ PIN 46 
~, 

PIN 4' ~ ~ 

~ ~I-

o...~ 

II 
:: ~ 
:= -0-.....,... 

0-~ 

(: 
:: ~ 
:= ~ 
()-4 ~ 

I] 
0-~ :: f.- f-<>- H>-

0-f.- I---t--
-<> ~ 

11{21~ 11 TBI It 
n 

rO-- f-<>- --<' ~ f-<>--~ 
-0--- --u-~- f-o-- --(,- f---v-- -" u 0 0 

0 a () 

0 0 0 0 0 0 o 1'0 a 0 a 0 0 u o I;" u 0 " 
I 
I 

I 

I 
1 

I I: I 

111~~45 ~, TBI I 
I 

I 

~ 
I 1 
1 1 ~ ~ 
1 I ~f--<> 
1 1 -~~ 1 I 

,.--
I 12 

1 1 
30

1
31 3 4 ! , 1 8 9 10 II 12 13 17 18 19 20 21 22 23 24 25 26 Z7 28 ,,9 32 

$ P913 P4(N 

----- I 
~: 
IL :" -;'=~fP : ~ I 1'918 1,",16 I P914 P910 '"912 

:,-~-~i-l~~lIL'--_____ ----------
II .Z5~5.8 O¥+5011 Y 

I ~ocAii~: - -.J I NOTES: 0 
I REF SO£MATIC I 
LI!1..5~O ___ .J I. 93200 INCLUDES (,0,( f , (HAS·ilS. 

'lJll I IN(.LUOES A,I,(,D,(4 F CHUSI\. 

o FOR INSTALLATION OF CAIL[ PLUGS IN 
ASSOCIAHD COMI'UTER SEE PAC,ES 9'10. 

3. REF (AaLE PLUG SCHEMATICS: 
107101 (P9O'l-P'lIO)<P9I!>-P9t') 
IOl300 f"13-JllJI4) 
101303 (MII·P<II2)(P91 '-1")11) 

Figure 4-3. Power Distribution Diagram 

I 
I 

T92 I 23415\617\ 
11 

II 

TB2 I 2 4l5!6[7l 

TBZ 1 2 4T5f6rrl 

TB? dz 415/617\ 

II 
--

I---

TB2 I 2 l±1~:J 
ii 

'----

r- --- -1 

1 1 

1 (4, I 

I Ov 
1 
1 

I \I) I 
I +'i~ 
i 

(il I 
-'f>-~ I 

1 
(~) 1 1 

.'6" I 
p ... X// I 

I SOiOIAT IC 1 

1 108369 1 
L ______ J 



September 1965 S DS 900685.C 

2 3 4 5 6 7 e 9 10 II 12 13 14 .5 16 17 IB 19 20 21 22 23 24 25 26 27 Z8 29 ~O ~I 32 
1115() I!>l .~ 152 1541~ ,,'54 854 F8S4 -854 154 854jiUIl1l8S0 185b IU7 li!H 18SfJ/f852 nS2 FIl52 FPS2 852 B521FB52 R52 852lf1i52 Fa.52 1152 FII!i2jttiSC 
~M jzl-)j ~1.).4~I-...... :; ,_. _·~IsNI"2·3EI32-3I"2-' 15NI li4(l~2.:.cbZ·-~lza·~F8-34'8-3~F8·3'~8·~ 28-"'P!8.~128-~~8.34j28·i8-"j28.J41z.-l412-4( 

A al m m I 

B 

'( '( Y Y'L 't '1/ Y , Y , Y VI Y Y r Y Y Y Y Y Y '1 Y '1 
HIS( 150 ~U7 152 152 152 I~ ~ 852 152 &~ M54 1154 1856 854 1156 lIS' 10150 0850 DIl50 fB52 154 1859,",54 1856 i!85( 
~H( 12-4Cpo..~~I-~ :'I-)j ~I~~I'~ ~.)j ~8'~ .. ~ r.z.~ ~.~IX"~ ,u-~ ~-3t!sZ'SI! 4Ia44~' 15z-4~ ~-441 '-""~2·311424e~-31p2-~ IHe 

m 

'1 Y y 'f y '1 
rU5(J 1859 18591B59 
IHe f4z-4e~2-o4Ej4.z"'4 

~:~l y y 1v" .. I¥'2~Y.2..IIY-2A~:Jn:i~ 'i y Y Y Y Y v y y .., y y y y y y v y y y y 
rtl5c FB5Z/FS52 B5Z '54 1~7 es4lFB'4IIFBS4"e54!fa!>4 B'4/lB50j550 11561157 IB!T 1856 f852 FB52lras2 852 F852 ~ FB52 B52 Ril52 152 rB52 852 feS2 850 
12-44 1z1-11-l4 121-" ~-31jJO" ]N.j3Z031 32-3!/3z-31PZ-31 ~-31 l"4C Z-4( 1sz-1IIIj»4.!'O-4 ~-311;>8·l' 1z8·l41:>8-34128-J4128-34I:>B-3'j28-)4~8-)' e-" b8'34re0)4Iz8-34 8-)4 12-'( 

C ~ m rn ,m 

o 

E 

w w1w w w w W 'Ii 1M ,., 'II 'It [i) m III' lit W ~ W W W W W W W W w WilY W W 'Ii 

w w '" 'II '11'11 'II W ,W '11'11'11 

AK!I Al<53A1<53fN\!l3f.¥.53jN<S3A1<53AK53FB52 B!!41852 18~2 II~ P91311185CNI'C 
~4Cn<I-4(~-4(~-4( ~-4(~-4( 34-4(~-4C'I·)jisz-!II 12-3; '2'] ~l-44 H1~-47~I-4Cf2"'C 

11\1155 ,,855 ~855185Z~915A95.1f'\85 AEbC:,&D;> ·"v A853t1'l652 NbSi ~852 
~ ..... ~24! ~04f ~O-3~ )038 11 02 ~(}44 11-2 J,o'5e 3O-38~~~0)t~~ ~HI 

HOT[: 

1 - W- wQduI" Alqulr.d '0' 6.it w .... «., 
2- WIZ' Modu'" Addld To Co"v.r' 6 .i. w 

luff., To 12 BI. WI .uff". 
3-W24- Mod ... l .. Added To Convlr' 6 II. lit 

luff., To 24.1t W luff.,. 
,,~'{ -~~~~jl::5R:3~'ro~~~.~ lit y .... If., 
5-VI2'r~iI-~~.totl1f~yT~uCfr.~."t 6'jir y 

6-Y24-Moduln Add.d TI)Cun"rr,61ltl 
Buff.r 1024Di. Y luff." 

P914 

Figure 4-4. 

P91~ P910 

(j) :..w., ~'':rf~!{~Uvt~?1~;MCC 
[l t!?f.~~.:.91~J'.~4.P91(). P918 Wh.n C.lldO 

(i] Thou 1oI0dul ... u...d Only W,'h Th. Inlt,I." Opl.on. 

ro Use Z8 52,W"OI' Indl<."d,Wh.~ C ind 0 
Bufh .. • It 1'101 .dd~d, 

Module Location Diagram 

4-5 



4-6 

S DS 900685.C September 1965 

PINI,. __________________________________________ ~I~N~PU~T~/~OU~T~P~U~T~5~IG~N~A~L~L~O~~~T~IO~N~ ____________________________________ ~PIN 

NO. wAD, wAOr WAOW wADW IU6r DISC' Aun Aun AUU IIIACiW DISCW AUKW AUKW AUKW POf" POTS POTS PIN PIN NO. 
J(lfl J(9fl JiIOf) J(lIn Jillfl J(I:'" J(l4fl J(15Fl J(l6FI J(lH) JOlf) J09f) J(;20f) J~Ir) J~ZF) J(2~F) J(Z4" J~IF) J(32f) 

I c&V------o~CW-----co)------c>o-----<lo>-----oo<l;)o 0 0 a o~~CE0~ 

2 ~~ct:i> 0 0 0 o~~~ 0 0 

l~~CW:>O 0 0 0 o~ 0 a a D~)o Q o~ 

4 ~~<W:>o 0 0 0 O~---'"'O-----c>O----<lO-----oo~~)a a 0 

5 ~<B;i)o-----o~ 0 0 0 o~ u a 0 D~ 

6 <B~~~ 0 0 o~>-----co>----oa----~a>-----o(E~~~----co----o 

7 ~~~~>-----co~---oo----'"'o>-----o~o----oo----O 

• ~~~©o a a 0 O'-~ 0 oC8!Dc----o 
9 ~~~ 0 0 0 0 ~)Oo---'"'o>------oO-----<lO>----..... O( Pin. )o.-----oo-----o~ 

10 ~-o~~>-----Co~---oo--~o>----..... o~---oO----;~----~O~---O~ 

II ~~CW---..... o)-----Oo----<o------<>------>-----Co)-----oO-----CO>---.-<l~ )0 0 0 

12 ~~~CG>~cM-!~~~o 0 o~~ 
I' ~~Cfu)o 0 0 0 0 ~>-----co)-----oO----CO>----.... O@O----;O>----<O--..... Oi>---...... O 

14 ~~~0!i0o 0 0 0 O~~ 
15 ~~~ ew-;>)o----<o>------oO-----<lO---..... o©o>__---<>------ocr-----<o>__---ao 

a 

16~~~Cif00 0 0 0 oC~ 
17 ~~~--cl 0 0 0 0 0 a 0<--0o------()-U---<o o 

II ~~~, 0 0 0 0 0 0 ~~Cfu),---o 
19 ~~cYi)o 0 0 0 o~ 0 0 a 0(<::24)0 0 a@o--._.o 

10 

II 

11 

10 

11 

18 

19 

20 o 0 0 o~ 0 0 0 oCWiQ)o 0 0 0 0(0 0 o~ lO 

2 I o 0 0 o~ a 0 0 o~ a 0 a o(f!~~ 21 

o 0 0 oC'i!i)o 0 0 a o~ a <l 0 o(cj)o 0 o~ 

B ~@o_____<I~ 0 0 0 o~ 0 0 0 oCf~)o----<> --<l@i::»-_u~ 

24 @o_____<I~o-----<I~~--()~o--- ()~~---__() l4 

25 ~~~()..---()~~Q~P----o---o@V>_----o 
26 ~~~~---o---<~C0----o----D(~)o....--() 26 

27 ~~~~~CI0:>--<>---()(~--'" 
28 ~~~ 0 0 0 o~--{)Cfi»---~©»---() 

27 

28 

29 ~--<I~~~-oc:r-'i»--<>--------o~)o----o 29 

10 ~~~~~ aCl!i)o-----(»----<OC(~--o 
31 ~@»----o~~~<>--------oCGI~ 
3Z ~~ CIZ C£~!i)o--o 
31 ~~~ 0 0 0 0 0 a 0 0 (}--<>----<>-----oCG!VO---D 

34 ~~ CI4 >----O------o--~-{) 
35 ~~~ 0 0 0 coo o-----<l 0 ~----<l@J<r------;Q 

36 ~~ Clb ---a~----<l 
37 ~~o~ 0 0 0 o~~~-o 
31 ~~ CI8 cGi~ 
39 ~~ CI9 ----<>----O--O~----Q 

30 

31 

)2 

36 

38 

40 ~~ 20):r----D---_o-----o----o----(l>-----<>----.Q-----<>-----<>---o-----o---o (C:;~P----() 40 

41~~~ 000 ~~ 41 

42~~C2 ~ 42 

43 o o o o~----co>----oo----~o>----..... c~---<lO----~D~---oO-----;~O----~O>__--...... ~~~----<l 43 

J(8f) J\9fJ JOOf) J(lIf) J(12rl J03fJ J(14fl J(I5fJ J(16n J<l7fJ J(llIfl J(l9fJ J(ZOf) Ji21fl II2ZF) J"nF) Ji14FI J,3IFI JIl2fl 
WROr WAOY WAOW WADW MACiY OI~CY AU. r AUn AUMV WAGW OI~CW AU~W AU.W AU.W POrA POl8 POT a PIN PIN 

Figure 4-5. Input/Output Signal Location Diagram 



September 1965 

Location 

1000 

WRITE 

33 

OKAY 

S DS 900685.C 

Table 4-1. 925/930 Computers, W Channel Sample Test Program 

Instruction Address 

PZE 

CLR 

STA SWICH 

TYP *0, 1, 4 

EXU WRITE 

POT WRITE + 1 

BRR 1000 

EO M 00403720 16200 

BRM OKAY 

PZE 

MIN SWICH 

BRU *OKAY 

Comments 

This instruction is an assembler instruction, used as 
a convenient way to reserve the entry location for 
subroutine use. 

Clears the A and B Registers. 

Clears the location called SWICH. SWICH later 
indicates to the main program that output is 
complete. 

Connects Typewriter Number One to channel W for 
output, specifies four characters per word mode, 
and alerts channel W interlace. The instruction is 
an EOM with octal configuration, 0 02 40641. 

Causes the Input/Output EOM in location WRITE 
to be executed. 

Sends the word count and starting address in 
WRITE + 1 to the channel. 

Branches back to the main program. 

Specifies output function code 00 and the End-of­
Record interrupt. The word in WRITE + 1 specifies 
that eight words will output from memory beginning 
in location 2000. According to output function 00, 
when the word count equals zero during the trans­
mission, the output terminates, and when the last 
character is out, the device disconnects and the 
interrupt occurs. 

. Branches and marks to location OKAY elsewhere 
in memory. 

Saves the entry location 

Increments location SWICH as an indicator for the 
main program. 

Branches to the main program and clears the 
active interrupt. 

4-7 
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Table 4-2. 9300 Computer, A Channel Sample Test Program 

Instruction Address 

PZE 

STZ SWICH 

TYP *0, 1, 4 

EXU WRITE 

POT WRITE + 1 

BRR 01000 

EOM 00403720 016200 

BRM OKAY 

PZE 

MPO SWICH 

BRC *OKAY 

Comments 

This instr!Jction is an a!i:iembler instruction used as 
a convenient way to reserve the entry location for 
subroutine use. 

Clears the location called SWICH. SWICH is later 
used to indicate to the main program that output is 
complete. 

Connects Typewriter Number One to channel A for 
output, specifies Four characters per word mode, 
and alerts channel A interlace. The instruction is 
an EOM with octal configuration, 0 02 42641. 

Causes the Input/O utput Control EOM in location 
WRITE to be executed. 

Sends the word count and starting address in 
WRITE + 1 to the channel. 

Branches back to the main program. 

SpeciFies output function code 01 (lOS 0) and the 
End-oF-Record interrupt. The word in WRITE + 1 
specifies that eight words will be output from 
memory beginning in location 03720. According 
to output function 01 (I0SD) when the word count 
equals zero during the transmission, the device is 
disconnected when the last character is out and the 
interrupt then occurs. 

Branches and marks to location OKAY elsewhere in 
memory. 

Saves the entry location. 

Increments location SWICH as an indicator for the 
main program. 

Branches to the main program and clears the active 
interrupt, level 011. 
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4.23 The logic terms for signals generated in the main 
frame referred to in these paragraphs represent the 930 
computer logic equations. Although the 925 and 9300 
computer implementation may differ somewhat from the 
930 computer, the functions achieved are similar. 

4.24 c.§;]), @, and W (See figure 4-6) 

4.25 ~,~, and~are clocking signals 

provided to external devices. They are functionally 
similar to the Q 1 and Q2 signals provided to external 
equipment on the 910 and 920 computers. Signals 

@,~, andWare derived from the Pulse 
Counter, Qrl through Qr4, in the TMCC. 

c:§;]) = Ts - TO 

T5 - TO = Qr3 Qr1 Qr4 

@= T6 - T3 

--
T6 - T3 = Qr3 Qr4 + Qr3 Qr2 Qrl 

C§V= T7 - T4 

T7 - T4 = Qr4 

t-l. 75\Js~ 

T p nL....------In,-------,n n'---_L 
W 
CW 
<W 

Figure 4-6. 930/9300 Timing Diagram, 

C§}), C§3>, @) 

4.26 8 '@'@' @ (See figure 4-7) 

4.27 @is the execution signal for the EOM 
instruction. 

~= Eom & 

The term Er inhibits@during the interlace loading 

sequence. @ is derived from the CPU and trans­

mitted to the TMCC. ~ is true from T7 through Tr. 

~= Q501040STs(Q2+Q5)+. 

Q 2 + Q 5 = T7 - T r 

During FILL operations, a pseudo Eom is generated. 

~= IxGoHt@(A2+QS)+ •.• 

The term Ts inhibits~during all time share operations. 

4.28 @ is a control signal derived from the EOM 

instruction and is used to activate the TMCC and 
peripheral devices. @ is true from T7 through Tr. 

~ = Eom C 1 0 C 11 C1 

For TMCC channels C and D, 

~ = Eom C10 Cll C1 

Peripheral devices must use C 17 and C 17 to distinguish 
between channels Wand Y and similarly, between 
channels C and D. 

4.29 Qis an input/output control signal derived 

from the EOM instruction. ~ is true from T6 
through TO. 

~= EomC10C11 C1 ErQr3 

Qr3 = T6 - TO 

For channels C and D, 

~= EomC10C11 C1 ErQr3 

The term Er is used to inhibit~during the interlace 

loading sequence. Peripheral devices must use C17 and 
C 17 to distinguish between channels Wand Y, or 
similarly, between channels C and D. 

Tp n n ~ 
9 J 
~ J 

9 ~ 

® ~ 
@J 

Figure~ 9~OO Timing Diagram, 

~,~/®,® 

4-9 
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4.30 egis a control signal for systems communica­

tion derived from an EOM instruction. ® is true 
from T5 through 11. 

® = Eom Cl0 Cll C9 Tsr (T5 - Tl) 

Systems devi ces must use C 17 and C 17 to distinguish 
between channels Wand Y, or sim ilarl y, between 
channels C and D. The term Tsr inhibits Sys during 
time-share operations with the TMCC. 

4.31 @,CE),@,® 
(See figures 4-8, 4-9, and 4-10) 

4.32 The PIN instruction permits direct parallel entry 
of up to 24-bits of data to memory via the C register. 

A "Ready for Input" signal,@, is provided by the 
TMCC to external equipment. 

@= Pin 

Pin F1F2F30206TsQl 

Q1 = T7 - TO 

While the Pin signal is true, the C register is first reset 
and then the external data, @, is strobed. 

rCn = Cxi Q2 

Cxi F 1 F 2 F 3 02 06 T s Q 1 

Q2 T7 - T3 

sCn = Cxi Cdn 

Cdn=@ 

The process of resetting the C register and then strobing 
the data repeats until the external device provides a 

"Ready" indication by making@false. The data 

lines~, must be in a stable condition prior to the 

time Rt goes false and shoul d remain stabl e for the 

duration of the@signal. Until@goes false, the 
PIN instruction was locked in phase 02, but is now per­
mitted t~eed to phase 04. A "PIN Complete" 
signal, ~, is generated and sent to the external 
device. 

sRf 06 F2 F3 Q2 Rt + . 

Rt =V 
sF 1 = F 1 F 3 0 1 03 04 I a R f T p + . 

4-10 

rF2 

Rti 

F 1 F 3 01 03 04 Ia R f T p + . 

04 01 04 06 Ts (Q2 + Q5) 

(Q2 + Q5) T7 - Tr 

@= Rti 

If@is always held false during the PIN instruction, 
the PIN instruction remains in phase 02 for only one 
cycle. 

Tp n n'-------In ~ 

J U 

Cxi J u 
Cxi Q2 

Rf ________ ~r--l~ ________ _ 

Figure 4-8. 930/9300 Timing Diagram, 

@,®,~,@ 

Tp 

@J 

® 
@ 

® 
Cxi J 

CxiQ2~--------------------

Rf 

Figure 4-9. 930/9300 Timing Diagram, @, 
®, @, @,@Initially False 
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@J U 
® 
@ ---------------------------------------------:-1.--.. ~I D~t~-I-i~~s-;t~bi~--u--------------

C]![)------------------------------------------------~ 

Cxi J """'-_____ --..1 U 
CxiQ2~~ ______________ ~~~ _____________________ __ 

Rf 

Ts 

Figure 4-10. 930/9300 Timing Diagram, @,®,@,@, 
Effects of Time-Share 

4.33 Should a time-share operation occur during phase 
02 of the PIN instruction, the@signal is inhibited. 
At the completion of the time-share operation, depend­
ing on the condition of@,at least one more cycle of 
the@signal occurs. Should a time-share operation 
occur during phase 04, the "Pin Complete" signal is 
inhibited until the time-share operation(s) is/are 
completed. 

4.34 0 ' 0 ,G),@ 
(See figures 4-11, 4-12, and 4-13) 

4.35 The POT instruction permits direct parallel output 
of up to 24-bits of data to externa I devices from memory 

via the C register. The 0 signal denotes to 
external devices that the computer is in the process of 
executing a POT instruction. 

Pot 1 

Pot 1 Fl F2 F3 0206 

The 0 signal denotes to external devices that the 

contents of the C register may be strobed. 

Q = Pot 1 (T5 - T1) Tsr 

T p n'--_-"n'--_-"n'"--_---'fl-
0J 
o 
® 
@J 

Rf ____________ ~r--l~ ________ _ 

Figure 4-11. ~300 Timing Diagram, 

0, ~,®,@ 
Tp 

0J 
@ ---11 _____ _ 

(0 

@J 
Rf ~ 

The 0 signal stays true and the 0 signal 
repeats as long as the computer is locked in phase 02. 

Figure 4-12. 930/9300 Timing Diagram, 0 I o ,®, @,®Initially False 
4-11 
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_ Tp n n~_----Jn,---_---, 

@J 

<0 
® 
@J 

Rf 

Ts 

n n n n n fL 
L 

'---_____ ...... f 

L 
L 

Figure 4-13. 930/9300 Timing Diagram, 0 ' @ '®'@ Effects of Time-Share 

When the Ready signal,@, from the external device 

goes false (Io~he POT instruction proceeds to 

phase 06. ~ and @ are then inhibited. 

sR f = 06 F 2 F 3 Q 2 R t 

Rt =~ 
---

sF 1 = F 1 F3 01 03 04 Ia T p Rf 

If@is always held false during the POT instruction, 

the POT instruction remains in phase 02 for only one 
cycle. 

4.36 Shoul d a time-share operation occur during the 

phase 02, the 0 signal remains true but 0 
is inhibited. At the completion of the time-share opera­

tion, depending on the condition of V, at least one 

more cycl e~f Q and 0 occurs. It is neces­
sary that®be held at ground until the computer 
acknowledges receipt of the Ready signal by making o go false. 

4.37 @, © (See figure 4-14) 

4.38 On instructions for external system devices, an 

Sks strobe pulse, @, is provided from the TMCC. 

@ Skss 

Skss 

Q3 +Q5 

05 01 04 Ts (AOO (Q3 + Q5) + C9) 

T6 - Tr 

The SK S instruction remains in phase 05 for two cycles 
to permit the C register outputs, @, to attain a 

4-12 

stable configuration at the external system device. The 
signal @ is generated during the second cycle if 
C9 is true. @ is true for approximately two cycles 
if C9 is true. The response from external system devices, 

®, (false for a skip condition) is received by the 

TMCC and is sent to the computer as Skrz. If a skip is 
to occur, the Sk fl ip-flop is set at Tr time during the 
second cycl e of phase 05. 

sSk 05 01 04 AOO Tr Sks + . 

Sks Skrz + ... 

If a time-share operation occurs during the SKS instruc­
tion, phase 05 is repeated for two cyc les, thereby per­
mitting the C register outputs,@, to attain a stable 
configuration prior to the generation of the @ probe 
pulse. 

Tp n n 
@ifC9 

@ -------~-----------------I .. ~------_I .. -.tl C Reg. stable 

sSk ____________ ~n~ ________ __ 
® 
@ifC9J 

Figure 4-14. 930/9300 Timing Diagram, 

@'@'@ 

--~-
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4.39 If C9 is true, the @ signal may occur for 

onl y one cyc Ie if a time-share operation occurs during 
the SKS instruction. At the ~tion of the time­
share, however, a two cycle Skss signal occurs. If 
C9 is true and time-share operation occurs, the @ 
signal occurs only once, during the last of the two phase 
05 cycles. 

4.40 TEST PROGRAMS 

4.41 Proper operation of the TMCC can be checked by 
performance of the appl icable test program. Operation 
in the compatible mode of the TMCC can be checked by 
perform ing the test program for the input/output device 
connected to the TMCC. The sample test programs 
given in tables 4-1 and 4-2 may be performed. Test 
programs for the extended modes are given in the fol­
lowing paragraphs. 

4.42 EXTEN DED MO DE I/O TEST PROGRAM FOR 
925/930 COMPUTERS 

4.43 Th is program tests as many of the extended I/O 
operations as possible with paper tape. Any 925/930 
computer with a typewriter attached to the W channel 
and a paper-tape punch and reader on any interlaced 
communication channel may be utilized. The W chan­
nel need not be interlaced for the typewriter. 

4.44 The program occupies 83810 locations from 0177 
to 1714 octal. It is suppl ied on paper tape with a self­
loading bootstrap. To load, insert tape in tape reader 
and perform fi II procedure. 

4.45 Fill 

4.46 The fill procedure is as follows: 

a. Set up sel ected input device with the input 
program. In itial portion of the program contains the 
"bootstrap" program. 

b. Set RUN-IDLE-STEP switch to the IDLE position. 

c. Press START switch. 

d. Press PAPER TAPE FILL switch. Th is causes a 
WIM 2 (03200002) instruction to be inserted into the 
instruction register and loads the Index Register with 
77777771. The FILL switch also prepares the channel 
to operate in the forward, binary, four characters per 
word mode. 

4.47 Operation 

4.48 To sel ect the reader and punch units to be used 
enter: 

"CU" P to select punch 

"CU" R to select reader 

The letter C is the channel number and may be any 
dig it 0-7, and the letter U is the unit, either one or 
two. The reader and punch need not be on the same 
channel. 

4.49 The test is started by entering the letter liS". 
Control of the test operation is then a function of the 
Breakpoint Switches. Table 4-3 summarizes the switch 
functions. 

Table 4-3. 925/930 Computers Breakpoint Switch Functions 

Breakpoint 
Switch Reset Set 

1 Run in the normal mode as determined Stop and return to keyboard 
by the other switches control at the end of the 

current pass (punch or read) 

2 Continue to run test selected by Cycle test runs from punch to 
switch 3 read to punch and so on 

3* Selects punch mode Selects read mode 

4 Stop and type diagnostic messages Do not stop and type on errors 
whenever an error occurs but continue to run. 

*Used when switch 2 is reset or when starting test 

4-13 
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4.50 When running cycl ic tests from puch to read, the 
tape from the punch should be inserted into the reader. 

4.51 Punching 

4.52 The program punches f.our blocks of 64 characters 
each in one pass. The char,cters form a counting 
sequence from 00 to 778. The first block is started with 
leader and output with an IOSP. All punching is done 
in the one character per word mode. When the word 
count reaches zero, an IOSD is loaded to punch a 
second block of 64 characters. No leader is punched 
between the first and second blocks. This results in 
one physical block 128 characters long. Starting with 
leader, two additional blocks of 64 characters are then 
punched with an 10S0. 

4.53 At the concl usion of each output operation, the 
channel address register is stored and compared with the 
expected value. If they do not agree, the program 
types the expected and actual values. 

4.54 The program tests the channel during the output 
operation to see if the channel should erroneously dis­
connect before the word count reaches zero. 

4.55 Reading 

4.56 Each of the four blocks is read with a different 
set of commands and counts so as to test as many opera­
tions as possible. After reading a block, a general 
subroutine checks for input parity errors, channel end 
address for agreement with the expected address, and 
the data read character by character. Error messages 
with block numbers are typed in the event of anyone 
of these tests fail ing. If a test fails, reference shoul d 
then be made to the test program flow diagram and 
troubleshooting information in Section 5 of this manual. 
The handl ing of each block is as follows: 

a. Block 1. The first block is one-half of a 128 
character physical block. Reading one character per 
word, an IOSD with a count of 64 is used to read this 
block. The progr~m checks to see if the count reaches 
zero and the chann'el becomes inactive at the same time. 

b. Block 2. This is the second half of the first 
physical block and is read with an IOSP with a count 
of 65. The read should terminate because of the end of 
record. The program checks to see that the word count 
does not reach zero and the channel remains active 
after the CIT (inter-record test) instruction skips. The 
tape is finally stopped with a disconnect before the 
data is checked. . 

c. Block 3. Block 3 is a 64-character physical 
block. It is read with two channel commands. The 

4-14 

fi rst is an 10SP with a count of 32. If the count goes to 
zero before the channel disconnects, an IORP with I. 

count of 33 is loaded. This shaul d cause the inter­
record indicator to be turned on at the end of the reccrd. 
The count should not reach zero and the channel should 
remain active. The tape is again stopped w;th a dis­
connect before the data is checked. 

d. Block 4. This is the third physical block of 
64-characters and is read with an lORD with a count of 
56. The program waits for the channel to be inactive 
then checks to see if the channel ignored the last eight 
characters. If the tape was erroneousl y stopped after 
the 56th character it will show up as a fail ure on the 
first block of the next read pass. 

4. 57 T est Program 

4.58 Table 4-4 gives the test program for the 925/930 
computers I/O extended mode. 

4.59 EXTENDED MODE I/O TEST PROGRAM FOR 
9300 COMPUTER 

4.60 This program tests as many of the extended I/O 
operations as possible with paper tape. Any 9300 com­
puter with a typewriter attached to the W channel and 
a paper-tape punch and reader on any interlaced com­
munication channel may be util ized. The W channel 
need not be interlaced for the typewriter. 

4.61 The program occupies 83810 locations from 0177 
to 17148. It is suppl i ed on paper tape with a self­
loading bootstrap. To load, insert tape in tape reader 
and perform fill procedure. 

4.62 Fill 

4.63 The fill procedure is as follows: 

a. Press POWER switch on. When power is on, 
the switch is lighted. 

b. Press IDLE switch. 

c. With computer in IDLE, press RESET switch. 
This cl ears the D register and the program counter. 

d. Press RUN switch. The computer now executes 
the instruction in the D register (wh ich is a HALT 
instruction). The program counter advances to 00001. 

e. Press PAPER TAPE LOAD switch. This switch 
causes an AIM 2 (O 32 00002) instruction to be inserted 
into the D register and clears the HALT instruction. 
Index 1 is loaded with 00 1 77771. The LOAD switch 
also prepares the channel- to operate in the forward, 
binary, four character per word mode. 
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Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 1 of 20) 

1 TYPE 
2 * 

EQU 930 MACHINE DEFINITION: 930/925 

3 * 
.. * 
5 * 

EXTENDED MODE 1/0 TEST PROGRAM. (925/930/9300 ALL CHANNELS) 

6 * A.U. ENGLAND. SDS 
7 * 
8 * 
9 * 

10 * 
11 * 
12 * 
13 * 
14 * 
15 * 
16 * 
17 * 
18 * 
19 * 
20 * 
21 * 
22 * 
23 * 
24 * 
25 * 
26 
27 • 
28-· 
29 * 
30 * 

THIS PROGRAM USES T~E PAP~R TAPE RE~DER AND PUNCri T6 CHECK THE 
OPERATI~N OF THE 1/0 CHANNELS IN THE EX1ENDED INTERLACE HODE OF 
OPERATION. THE READER AND PUNCH MAY BE CONNECTED TO ANY INTERLACED 
TMCC OR DACC. THEY NEED NOT dE ATTACHED TO THE SA~E CHANNEL. THE 
PROGRA~ ADDRESSES THE KEYBOARD FOR INFORMATI~N AB6UT UNIT AND CHANNEL 
SELECTI~N. 

TO SELECT PUNCH TYPE: ·CU·p 

TO SELECT READER TYPE: ·CU·R 

UHERE ·C· REPRESENTS CHAN~EL NO. AND MAY HAVE THE VALUES 0-7; 
AND ·U· REPRESENTS UNIT NO. AND MAY HAVE THE" VALUE 1-2. THE LETTER 
P OR R CAUSE THE SELECTION TO BE MADE UITH THE TUO PREVIOUS DIGITS. 
SPACES SHOULD NOT BE TYPED BEr~EEN DIGITS OR CONTROL CHARACTER. 

TO START THE TEST TYPE: ~ 

PAGE 

BREAKPOINTS OR SENSE SUITCHES CONTROL THE RUNNING OF THE PROGRAM: 

-- ---- ------ ---3T -.---- --- -s1l rrCH----

32 • 

RESE 

33 • 34-· --

35 * 
36 * 
3'---'~~ 

3d * 

-SP -I_--RUN-TN--TH E---N"Blrt'fAT-- M6DE -----s TffP--AT-THrENlJ-~~~RnI'-
su 1 AS DETERMINED BY fHE PASS AND RETURN TO KEY BOARD 

OTHER SwITCrlES. CONTROL 

39 * BP 2 CONTINUE TO RUN TrlE CYCLE TEST RUNS FR~M READ TO 
--4-0--.--- --SU 2 TES-r~6DE Sc:.L~uBY POFrCH Ttt READ. E fC. 

41 * S~]TCH 3. 
42 * 
43 * 
44 * BP J SELECTS PUNCH MOOt SELECTS READ MeDE. 
45 * SW 3 (USED WHEN S~ITCH 2 IS RESET OR UHEN STARTING THE TEST) 

.- -··-46-·--

47 * 
48 * BP 4 ST6P AND .TYPE DIA~NOSTIC 06 NOT STOP OR TYPE ON ERRORS. 

Vl 
C1l 

""0 ...,. 
C1l 
3 
0-
C1l ... 

~ 
01 

Vl 

o 
Vl 

-.0 o 
~ 
ex> 
01 
() 
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Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 2 of 20) 

49 * 
50 * 
51 * 

SIJ 4 MESSAGES IJHENEVER AN 
ERROR OCCURS. 

c-er;fT-I NuE RUNN I NG REGAROrrss-.---
~--~ 

52 * 
53 * 
54 * 
5~--* 

NOTE: TO RUN CBNTINOUS FROM READ TO PUNCH THE OUTPUT OF THE PUNCH 
SHOULD BE FED INTO THE READER. A LOOP SHOULD BE USED TO RUN 
CONTINOUS ON THE READER. 
PAGE 56 

57 * 
58 * 
59 * 
60 * 
o! • 
62 * 
63 * 

THE FftL(o~iIN-G-~'-ECTION OF CODE DEFINES EITHER A 925/930INSTRIJC-TTtfN~­
SET OR A 9300 INSTRUCTI~N SET. THIS IS DONE ON TH~ BASIS OF THE 
MACHINE TYPE STATEMENf AT THE BEGINNING ~F THE DECK. 
--.----~-------.-~ -~-~--- -----------

-----~"---

64 * 
65 PROC 
66 DF9300 NAME 

-------67 -sf Nsl - FORM - --3;-6;T5-- --------- ---- --
68 P PROC 1 DEFINE INDEX Op·S TO IMPLY Xl. 
69 SLDX NAME 017 

----------,70 5S-Tx--NAMt------(rl;--~------------

71 58RX NAME 057 
72 INST (P(*1)*/2)++1.PCO).P(1) -- ---- - ---------f3-----------E-fnj~- ----------- -----~--------

74 P PROC 
75 SXAB NAME 037733 DEFINE ceMPATIBLE RE~lsrER op·s 

- ---76-SA3C- ---- NAlfE------ 037 7 ~fI---
77 S8AC NAME 037713 
78 SCLR NAME 037711 

---------~~---7-9--- ---- --I N-Sf" --- o.-040-;P( 0 

80 END 
81 P PROC 1 

-----82---iR~H--NAME ----cfoo--- --- ---~-- --Ot:-FIN""E~CO-H"PATI 8L~--s"HTFTI 

83 SRCV NAME 002 
84 SLSH NAME 004 

----- --- ---- --- ---8~--$L-~-Y-- -- N"XffE-------o06---

86 $N~D NAME 044 
87 SSHFT FORM 3.6.6.9 

------ ----88--~- ------ SHF-r- ----p-et)..; 060. P (u ) # P ( 1 ) * * 0 777 

89 END 
90 P PROC 

- 9"(- -,fort N--~- -N AM e 
92 $toliB NAME 
93 $BIM NAME 
94 INST 
95 END 
96 * 

1 
071 
030 
032 

DEFINE MISC. COMPATIBLE op·s. 
-_._------ ~ ..• - .. ---- --.-------~-

(P(*1)*/2)++P(2).~(O).P(1) 

til 
o 
til 

~ 
~ 
00 

?) 

til 
(l) 

""0 .... 
(l) 

3 
C"'" 
(l) .., 
-c 
0-
til 

.- - - --.... --.--- .. ----.-~.-- ... ~------------.-------~-- --~~-'-'-
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Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 3 of 20) 

97 IX 
98 * 

~QU 

99 A6RG 
100 SEODC DATA 
101 * 

0177 
04000000 

DE~INE INDEX TAG·~· FOR Xl 
EOD CBNST~NT 

E6D CBNSTANT 

102 sSwTFRM FORM 3.6.3.12 
103 Q PR6C 
104 S8PT NAM~ 

105 SOVT NAME 
106 SReV NAME 
107 $SOV NAME 
109 S~TFRM 

109 END 
110 END 
111 * 
112 PR~C 
113 Df930 NAME 
114 * 

1 
040000 
014040 
04000 
00040 
O.022.Q(O)*/C-12)**7.Q(0)**07777++CQ(1»u)*/(o-QCll) 

115 * IF N6T A 9300 THEN DB TH~ fOLL~~ING 6PERATI6NS 
116 * 
117 P 
118 $MIS 
119 $811'1 
120 INST 
121 
122 
123 • 
124 $X 
125 • 
126 • 
127 
128 $E~DC 
129 • 
130 • 
131 N 
132 $S~V 
133 
134 
135 * 

-136 M 

PROC 
NAME 
NAME 
FORM 
INST 
END 

EGiU 

ABRi7 
DA1A 

PRt)C 

NAMi:. 
BRR 
END 

PR6C 
NAME. 

1 
012 
032 
3.6.1.14 
P(2).PfO).P(*I).P(I) 

2 

0177 
0400000 

$.4 

DEFINE lIB INSTRUCTIONS 

DE~INE INDEX lAG ·X· Fe~ 2 ON 930 

EtJD CCtNSTA"i 

SC: 1 ttVERfLl:n. 

1 - -BRANCH AND CLEAR -INTERRuPT 

De 1'1(*1).1.2 
137 $8Re 
138 

-------------139 ---aRlr----l1rIJ ------

140 
141 - -- --f42--
143 P 
144 SDSC 

BRU "$+1 
PZE M(l) 
END ----------------------- ------

PROC 
NAME 

1 
o 

Vl 
(1) 
-u .... 
(1) 

3 
CJ 
(1) ..., 

-.0 
0-
Ol 

Vl 

o 
Vl 

-.0 o o 
0-
00 
Ol 
() 



t ..... 
Q) 

00177 

00200 
00200 
00201 
00202 
00203 
00204 
00205 
00206 
00207 
00210 
00211 
002.2 
00213 
00214 
00215 
00216 
00217 
00220 
00221 
00222 
00223 
00224 
00225 
00226 
O.::'::~' "7 

Table 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 4 of 20) 

145 SALC NAME 
146 SASC NAME 
147 $TSP NAME 

050000 
012000 
014000 

-------------~148-I------F O-R-M 3.6~lS- -
P(I)**2.(P(1)**4)*/3++2.P(0)++(P(1)**1)*/6 149 I 

150 END 
---------15T-P----PR-e-C 1 

152 SCAl NAME 014000 
153 SCET NAME 011000 

54--S C TT N A -r'1 E---o 1 04foo---
155 SCll NAME 012000 
156 I FeRM 3.6.15 

--------:c-1 5-7------ - I P ( 1)o-*-*---C2::--.---CO::--4-'-0=--.-P~( 0=----) -+--:-+--, ""P-'-(-'1-'-)-*-*~4--,)--c.-I--=I--=2.--c+:--c+:---(,-·p"--'--( I=------) -:--. -:--. ~1-r) -:-*-.1-=6------

158 END 
159 END 

----------:160 D~ TYPE a 9300 

00400000 

o 76 0 00233 
o 35 0 000)1 
o 35 0 00032 
o 01 0 002)4 
o 23 0 01241 
o 23 0 01231 
a 46 30003 
o 35 0 01444 
o 02 0 020)1 
9 32 0 01445 
o 76 0 01445 
o 75 0 01636 
o 70 0 01637 
o 01 0 00217 
o 01 0 00233 
o 70 0 01640 
o 01 0 00222 
o 01 0 002!>6 
o 70 0 01641 
a at 0 00225 
o 43 0 00317 
o 72 0 01642 
o 01 0 00236 
o 75 0 01444 

161 DF9300 
162 DO TYPE<9300 
163 DF9~3~0~------

164 PAGE 
165 * 
166 * THE STARt 6F THE PROGRAM 
167 * 
168 
169 BEGIN 
170 
171 
172 BRUG~ 
173 KyeD 
174 
175 G02 
176 
177 
178 GOI 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 

AORG 
LDA 
Sf A 
STA 
BRU 
EXlJ 
EXU 
CLR 
STA 
RKB 
BIM 
LDA 
LOB 
SKM 
BRU 
8RU 
SKM 
BRU 
BRU 
SKM 
8RU 
BRM 
SKA 
BRU 
LOB 

0200 
BRUGO 
1 
032 
KYBO 
RDIS 
PDIS 

Tl 
0.1.1 
Tl+1 
Tl+1 
z077 
:. 

$+2 
PO =. 
5+2 
RO =. 
5+2 
SO 
=070 
Gf)2 
Tl 

p. 

R· 

s· 

INITIALIZE RECOVERY LOCATI~NS 

READ CHARACTER 

CHECK FeR CONTROL CHAR. 

CHECK FOR DIGIT 
IF NOT CONTROL eR DIGIT CLEAR 

C/) 

o 
C/) 

--0 

8 
0-

ffi 
() 

VI 
(l) 

""0 
-to 
(l) 

3 
c­
(l) 
~ 

--0 
0-
01 



~ 
I 

--0 

00230 
00231 
00232 

o 36 0 01446 
o 3S 0_01444 
o 01 0 00211 

00233 0 43 0 00323 
002j-4-oFl - 0 01-643 
00235 2 76 0 01234 
00236 0 14 0 01644 
O(i237---6-16 0 01446 
00240 0 35 1 00235 
00241 0 41 0 00235 
OCY2-42---0 7 1 --0- 01 -645-
00243 ~ 76 a 01227 
00244 0 14 0 01646 
b 0 245 0 1 6 0 if 1 4 47-
00246 0 35 1 00243 
00247 0 41 0 00243 
o (Y25 0 -071 0 016 i3-----
00251 2 76 0 01212 
00252 0 14 0 01647 
00253 -0 16 0 01430 
00254 0 35 1 00251 
00255 a 41 0 00256 
00 i 56" 0 4 1 0 - 002:5 1 
00257 0 76 0 01230 
00260 a 14 0 01650 
o 0 2 6 1 -0- 1 6 0 0 1 4 4 d 

00262 0 35 0 01230 
00263 0 16 0 01651 
00264 - -0 35- --0 -01227 
00265 a 01 0 002)4 

002660 -43 
00267 a 71 
00270 2 76 
0027 1---0---14 
00272 0 16 
00273 0 35 
00274 0 41 
00275 0 71 
00276 2 76 
00277 0 14 

o 00323 
o 01643 
o 01244 
0--cf164i---- -
o 0144f-
1 00270 
o 00270 
o 01643 
o 01240 
o 01646 
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193 
194 
195 

STB 
STA 
8RU 
PAGE 

11+2 
T 1 
GOI 

196 
197 * 
198 * 
199 * 

pUNeHC~~~~EC-SET UP RjUTINE 

200 PO 8RM 
2 0 1 --COX ------
202 LOA 
203 ETR 

MAKECH 
=-4**0177777 
PALC+l.X 
=050277677 204 -- ---- -- -MR-G - T 1 +2---- ----~ 

205 STA *$-3 
206 8RX $-4 

SAVE CHANNEL NUMBER IN 11+2 
SAVE UNIT NUHBEK IN 11 

GET CHANNEL NO. BUILT. ~AVEO IN Tl+2 
UPDAf E-::OM/EOD- S 

INSERT CHArlfNEI.--oE5 I GI't4A-T-I ~N-

-207- -------- - L-n x- = -3 * * 01 77 i77-------- -UPDATE. S K5-· S ---- -----------

203 LDA PCET+l.X 
209 ETR =057737677 
21b MRG Tf~3-

211 STA *$-3 
212 8RX $-4 

-21 j- ------------LOX =-4**017777f---- -- ---uPDA. I E--CHANNEL CCH1MAiiD-S---
214 LDA PI:;SD+2.X 
215 ETR =Of;0277777 
216--- - ---MRG-------fI+-4--- -----------_ .. _ .. _-- -

217 STA *$-3 
210 
219-
220 
221 
222 
223 
224 
22::; 
220 
227 * 

8RX $+1 
8RX $-5 
LDA PTL 
ETR =-2 
r-fR-G T 1 
STA PTL 
MRG =02000 

- -g TA-----P P-t--

8RU KY8D 

- -22-~--*-- ---frEAOt:-R CHA-NNET-sET UP ~ouT INc.-

229 * 
230 * 

--2:rC"lfO-------9R}1 . ----tfAKEC H 

232 LDX =-4**0177777 
233 LDA RALC+l.X 

---234---- ~-ETlr - - =0502716-77 
235 MRG T1+2 
236 STA *$-3 
237 BRX $-4 

UPDAtE UNIT NOc 

MAr'\:: Ne L _ Jc.t<! EeM 

Gt:T C~.ANNEL Nt) 3UILT--­

UPDAIE. Et"tM/EBiJ'5 

238 LDX =-4**0177777 dUILD SKS·S 
239 lDA RCIT+l.X 
240 ETR =057737677 

l/} 
(1) 

""Q. 
(1) 

3 
0-
(1) ., 

--0 
0-
01 

l/} 

o 
Vl 

--0 
o 
~ 
ex:> 
01 
() 



~ 
I 
~ 
0 
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00300 
00301 
00302 
00303 
00304 
00305 
OOJ06 
00307 
00310 
00311 
00312 
00313 
00314 
00315 
00316 

00317 
00320 
00321 
00322 

o 16 0 01447 
o J5 I 00216 
o .. I 0 00276 
o 71 0 01652 
a 76 0 0122A 
o 14 0 01653 
o 16 0 01450 
o 35 1 OOJJ~ 
o 41 0 00311 
o 41 0 00lJ4 
o 16 0 01240 
o 14 0 01650 
o 16 0 01444 
o 35 0 01240 
o 01 0 002lA 

o 02 00000 
o 40 20100 
o 01 a 00640 
o 01 0 00356 

2.1 
2"2 
~.3 
2 .... 
2~5 

246 
247 
2 .. 8 
249 
250 
251 
252 
2153 
254 
255 
256 * 
257 * 
258 * 
259 * 
260 SO 
261 
262 
263 
264 
265 * 

MRS fl+J 
STA .5-3 
8RX S-4 
lOX ·-10··0177177 
LDA RIORO+2.X 
ETR -070277177 
MRli Tl+. 
STA ·$-3 
BRX s+. 
BRX 1-5 
LDA RPT 
ETR =-2 
MRG Tl 
STA RPT 
BRU KYBD 

START TE~T RUNNING 

DSC 0 
BPT J 
BRlJ IN 
BRU OUT 
PAGE 

BUILD CHANNEL CO""AND E~"/EDD·S 

BUILD RPT ~ITH UNIT HO. 

DISCONNECT 
START READ OR PUNCH? 
READ 
PUNCH 

-2-6-t)-.---auILtfcHAN-NEI N~.- SUBR(fUTINt--------- ----- - --- ---

267 * 
00323 0 00 0 OOOJO 268 MAKECH PZE 
00~O~f6-;jOO(f3--------- --;2tr9--------CCR------
00325 0 76 0 01446 270 LOA T1+2 
00326 0 72 0 01654 271 SKA =4 
oo32"7--o-fs-O OOi7-t---- 272---- LDEr--- -E-6-nc-
00330 0 36 0 01430 273 STB Tl+4 
00331 0 14 0 01655 274 ETR =3 
00332- --03-5--5 0 i ~f46----- - ----27-5----5 T A-- ---Ti-+;2-----
00333 a 71 0 01446 276 LDX T1+2 
00334 0 76 0 01450 277 LDA Tl+4 

-- ----- ---- ~-----.-~ 

GET CH. NO. 
EOD REQUIRED 'it: s ----- ------

NO. SAVE EOD BIT. 

OO~r35--2-16 0 OOj~2--------278-- ---MR-G-~-ffAKETS~-X-- --------eUn.:-D--t:-tJM/EODSELEC~N 

00336 0 35 0 01446 279 STA Tl+2 SAVE E6M 
00337 a 46 10012 280 8AC BUILD SKS SELECTION 
00-346----072-0--06177 --------2-8-1-------S1(A----r-~DC-------- ----------

00341 0 75 0 01656 282 LOB =040000 
00342 a 46 00014 283 XAB 
if034-:f-216-0-ocf35-2-----------284 --------l1R-(;- --MAlrcT8. x 
00344 0 35 0 01447 285 STA Tl+) SAVE SKS 
00345 0 76 0 01444 286 LOA T1 BUILD UNIT NO. BIT 
b-O-)46-(j-T4(j-oi 6~-7-----287-- ----ETR------ =f 
00347 0 17 0 01657 288 E8R =1 

Vl 
o 
Vl 

-.0 

8 
0-
(X) 
OJ 
() 

Vl, 
en 

"1J 
-t" 
en 
3 
0-
en .... 
..... 
-.0 
0-
OJ 
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(1) 

"'0 
(i) 

08350 o 35 0 CJ144A 28') ST" T 1 SAVE UNIT N". BIT 3 
0-

00351 051 o 06323 ~ ------: 2 9 ()"-- 3R R~~ MAKECt-i -- -EX-iT -_._- --- --- -~~------- (1) ... 
291 * .... 

-.0 
00352 00000000 292 MAKErB DATA 0.0100.020000000.u20000100 ~ 

LIl 
0035 3-""OOOCrO-l 00 

---<,._------- -.-- - -~.--.~- --_._- --.--.-~--.---~----~-- _._-- - - - --_ .. --~ ----- - --- ---

00354 ~OOOOOOO 

00355 20000100 
29J PAGE 
294 * 
295 * PAPER TAPE PUNCH "UTPUT SECTldN. 
296 * 

00356 o 71 o 01650 297 ~UT lOX =-64**0177777 SET UP OUTPUT IMAGt:: IJITh 64 IJOROS 
00357 o 46 30003 298 CLR 
00360 2 35 0 0134" '199 STA IMAGE+64.X 
00361 o 55 0 01651 300 ADD =OI00Df)OO 
00362 o 41 0 00350 301 BRX $-2 
00363 o 23 0 01230 ~02 OUT4 EXU PTl STARl PUNCH IJITH LEADER 
00364 o 23 0 01233 303 EXU PALC AL~RI CHANNEL 
00365 o 23 0 012)6 104 LCH PIOSP L6AD IOSP IMAGE.64 
003.66 0 13 0 012)7 VI 

00367 o 71 o 01643 305 LDX =-4··0177777 SEt UP F~R SUBROUTINE TE' TyPE: 0 
VI 

00370 o 75 0 01652 306 LOB =ERMS';1 I~SP. OUTPUT -.0 
00371 o 76 0 00431 307 LDA PCATC 0 

0 
00372 o 43 0 00610 30~ 8RM \.IC1 ~AIT FOR CHANNEL COUNT = ZERO ~ 

ex:> 
00373 o 23 0 01226 30 i EXU ?CET E~ROI'< ftN ~UTPUl LIl 

n 
OJ374 o 40 20040 310 BPT 4 ViS. CH~C" tjP4 Ft1rt N~ ~Iep 

00375 o ~1 a 00416 31 1 BRU (JJT4~ N::J. Nt) SH:tP eN t~~eR 

OD376 o 23 0 01231 312 OUT2 EXU PDIS E~Re~ .. DI:,CONNECf CrlANI":.L 
00377 o 02 0 02641 31J TYP J # 1 .. 4 TY~E GENE~AL ~~~B~ M~S5~GE 

00400 0 12 0 01653 314 HI8 =J~2121-225 l E 
01]401 0 12 0 01654 31~ M18 =051'514651 R~'R 
00402 0 12 0 01~,5 31b MI2 =]12246451 :JJR 

00403 0 12 0 016~6 317 MI8 =8314:'2712 IN:; 
00404 o 46 00014 31!) l(AB TY~~ SPfCIFiC ER~dR MES~AGE 
00405 0 16 0 01635 31~ H~G MIRX 
00406 o 35 0 004)7 320 STA $+1 
00407 0 12 0 000)0 321 1118 00 T~ at R~PLACED AT RUN IIM~ 

00410 o 61 o 004J7 322 MIN $-1 
00411 o 41 o 004)7 323 8RX $-? 
00412 o 02 14000 324 G~TOP TOP 0 
00413 o 40 14000 325 C4T 0 
00414 o 01 o 00413 320 SRU $-1 
00415 o 01 o 002)4 327 t?HU KY8D 

32d • 
00416 o 43 0 0047f 32~ tlUT4A 8RM (JUTPIN G j PIN ANij CHt.C .... ...;,.. A "~i~ E L ADDH::,S;J 
004 "17 

" " 

o 23 0 01224 330 EXU 
-~ -

peAT IF CrlAt-;NEL INACTI~~ ~E.uDRESS PwNCH 
~ 00420 o 01 o 00422 331 8RU $+2 
I 

'" 00421 o 23 0 01227 332 EXU PPT 



~ 
I 
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Cf0422-Cf 23 0 01233 
00423 0 23 0 01210 
00424 0 13 0 01211 

333 - EX U----P-A [c-
334 LCH PI6SD 

00425--071--001643 ------335--0UTI LOX =-4**of77-r77 
00426 0 75 0 01657 336 LDB =ERMSG2 
00427 0 76 0 00431 337 LDA PCATe 

LOAD CH. IOSD IMAGE.64 

~rET --lJf;)---ERR6R ~-f1ES S A-GE-:----
13SD. CUT PUT 

00430-0-43- -0 00610 ---3~rB-------eRM--UCZ'~------- U-Afr-F"OKC6UN-rE-(YUAL -ZfKtf-
00431 0 23 0 01224 339 PCATC EXU PCAT CHAN. ACTIVE? 
00432 0 01 0 00431 340 BRU $-1 YES 
00433 0 2 3 0 0 12-26------------j4--iE: x U----P CE T NO. ERR 0 R -: 
00434 0 40 20040 342 BPT 4 YES. IS STOP ALLOwED1 
00435 0 01 0 00437 343 BRU $+2 N6 E~ROR OR NO ST~P 
00436 0 01 0- 00376-------j44-------SRU OUT2 ERROR----sT01S"AL[1f\;jElJ~---------

00437 0 43 0 00476 345 8RM OUTPIN G~ PIN AND CHECK CHANNE~ ADDRESS 
00440 0 46 30003 346 CLR 
0044 1 0 35 0 -0 145-2---- --:f~r7- ·-S~T~A~-~P R F R ( PUNCH REPEAT) 
00442 9 23 0 01230 348 OUTtA EXU PTL 
00443 0 23 0 01233 349 EXU PALC 
OO,f44---o2-~r 6--of21O- 350 LCH P leSoft------------.--L---..O.,A.'"'D..----.I .. O"'S ... D..----.----,IMu-;-A""G....-E-.-::;O-6~4----------
00445 8 13 0 01211 
00446 0 71 0 01643 351 LOX =-4**0177777 SET UP ERROR MESSAGE: 
0044i--O--750-61657-- 3-52 LOB =ERM5G2 ~---------------

00450 0 76 0 00431 353 LOA PCATC 
00451 0 43 0 00610 354 BRM UCl 
00452--9-230--0122-4------3-5 5 -------E.----.-Xc;-;-U-:----------;;:P~C.---:A.:---.T.----------~C~H~A.~N~.~A~C~T~I~V~E~1~----~-------

00453 0 01 0 00452 356 8RU $-1 YES 
00454 0 23 0 01226 357 EXU PCET NO. CHAN. ERROR 
00455 0 40 20040 358 8PT 4 YES. IS ERROR STOP ALLewED 
00456 0 ot 0 00450 359 8RU $+2 NO.NO 
00457 0 01 0 00376 ~60 8RU OUT2 YES 
00460-043--6--00-i76--------36T-------SRM Ourp I N Gf) P-TIfANlJCHE~C~RANNrr_AD-rrRTSs 

00461 0 53 0 01452 362 SKN PRF PUNCH REPEAT 
00462 0 01 0 00454 363 BRU $+2 RESET 
00463 -oof-b- Od-457--------36-4--------~BRU OUT3 SET--------~--~-

00464 0 76 0 01670 365 LOA =-1 S(PUNCH REPEAT) 
00465 0 35 0 01452 366 STA PRF 
00466 0 01 0 00442 367 8RU 

00467 o 40 20400 
00470 o 01 0 002).4 
00471 o 40 20200 
00472 o 01 0 00640 
00473 o 40 20100 
00474 o 01 0 00640 
00475 o 01 0 00356 

3t;tj * 
369 * 
370 OUT,) 
371 
372 
373 
374 
375 
376 
~77 * 

8Pl 
8RU 
BPT 
8RU 
BPT 
BRU 
BRU 

BuTIA 

1 
KY8D 
2 
IN 
3 
IN 
BUT 

G3 O~ STOR 
ST~P 

Gl. CYCLE1 
YES 
ONE ONLY 

378 * SUBROUTINE TO CHECK CHA.~NEl AUORESS 

V'l 
o 
V'l 

--0 
o 
~ 
OJ 
U'I 
() 

V'l 
C\) 

"'C 
-t' 
CD 
3 
0-
CD .., 
--' 
--0 
~ 
U'I 
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o 00 0 000)0 
o 23 0 01232 
o J3 0 01444 
o 76 0 01444 
o 17 0 01611 
o 72 0 01670 
o 40 20040 
o 51 0 0041f-
o 37 0 01445 
o 46 00014 
o 16 a 01635 
o 35 0 00530 
o 76 0 01611 
o 43 0 00537 
o 35 a 00577 
o 36 a 006JO 
o 76 0 01444 
o 43 0 00537 
o 35 0 006J5 
o 36 0 006J6 
o 23 0 01231 
o 71 0 01612 
o 02 0 02641 

00476 
00477 
00500 
00501 
00502 
00503 
0050.1 
00505 
00506 
00507 
00510 
00511 
00512 
00513 
00514 
00515 
00516 
00517 
00520 
00521 
00522 
00523 
0052.1 
00525 
00526 
00527 

o 
o 

00530 -0 
00531 0 
00532 a 
00533 0 
00534 2 
00535 0 
O(iS-3-6 - -0 

2 12 0 0051.1 
Al a 005?~ 

11 0 01445 
12 0 000)0 
61 0 00530 
41 0 00530 
71 0 01673 
12 0 00610 
41 0 00534 
01 - 0 004.-2--

379 * 
380 OUTPIN PtE 
361 EXU 
382 PIN 
383 LDA 
384 EOR 
385 SKA 
'386 BPT 
387 8RR 
JB8 STX 
389 XAB 

o 
PASC 
TI 
TI 
=IMAGE+64 
=-1 
4 
OUTPIN 
Tl+l 

390 MRG "18X 
391 STA OTPINI 
J92 LDA =IMAGE+64 
39J BRM MK~CT 

394 STA OTPNMI 
395 ST8 OTPNMl+1 
396 LDA Tl 
397 B~M MK6CT 
3Qd STA OTPN~2 

399 ST~ OTPNH2+1 
400 EXU PDIS 
401 LUX =-15**0177777 
402 TYP 0.1.4 
40J MIB OTPNM+15.X 
404 B~X $-1 
405 LDX fl+1 
406-0TPINI MIB 00 
407 ; MIN $-1 
408 BRX $-2 
409 OTP I N2 LDX --;:':12**0177777 
410 MIS OTPN~2+3.X 

411 BRX $-1 Ari------- ----BR-U---G-OTOP-----------

413 * 
414 11 

ALERl TO STORE PUNCH CHANNEL 
STeRE. ADDRESS 

COMPARE WITH EXPECTED 

NOT tQUAl 
E~UAL ~~ ERROR ST~P N~T PERMIrT~D 

SAVE LENGTH ~F ER~6R MF~SAGt 

SET uP ERROR 6UTPIJTTER 

GENE~ATE EXPECTED PIN W~RD IN BCD 

SAVE EXPECTED 

GENERATE ACTUAL PIN ~ORw IN BCD 

DlsceNNECT PUNCH CHANNE~ 

eUTPur MESSAGE 

~JTPUT SPtCIAL ME~SA~~ 

OuT PUT R E C E 1 V E D A :'1 D EX P ::: C TED --,., E S SAG E 

----415--*~-SU8RB-UTINE TO MAKE ONE w(fRiJ-T1~ro ~acD-o-tlALDIGfr~;-

416 * 
00537 0 00 0 OOOJO 417 MK~CT PZE 
065-40-6 --71 0 01614 -- 4Ta------Cox-
00541 0 46 20005 419 ABC 
00542 0 6700 003 420 LSH 
00543 - -2 35 (f () 1 456---- -----~r21- ---~S-TA 
00544 0 76 0 01675 422 lDA 
00545 0 41 0 00542 423 BRX 

o 
=-6**0177777 

3 
Tl+10.X 
=0 
$-3 

00546 o-4i6---jociOJ---- 424 CLR ---------
t 00547 0 71 0 01674 425 LDX 
~ 00550 0 6720 006 426 Ley 

=-8**0177777 
6 

o TO WORD TO 8 
SHIFT OUT OCTAL DIGIT 
SA VrSC-DCH AR"-CTE; .... R:------------

CLEAR A 

REASSEMBLY 8CD CHARACTE~S INTO A + 3. 

Vl 
It) 

"'0 
;-
3 
cr-

- It)­., 

-0 
0-
L1'I 

Vl 
o 
Vl 

-0 o 
,0 
0-
00 
L1'I 
() 
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I 
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00551 2 16 b-of~r56------ --42/~ ~-~-HR~G 

00552 0 41 0 00550 428 BRX 
00553 0 46 00014 429 XAB 
OCf55-4~-o-sf-o-005:f7-------~430 --~~-8RR 

431 * 
432 * 

Tl+10.X 
$-2 

MK6CT EXIT 

----------0-433 * ERR"R MESSA GES F"R CHANNEL ADDRESS TEST SUBR"Ul I NE 

00555 52254524 
00556 -12 21;r42-4 
00557 51256262 
00560 12265146 
0056 1 44122336~----

00562 21454525 
00563 43122431 
00564--2412-4"546-
00565 63122127 
00566 51252512 
00567 
00570 
00571 
00572 
00573 
00574 
00575 
00576 
00577 
00600 
00601 
00602 
00603 
00604 
00605 
00606 
00607 

66316330 
12256747 
25236325 
a4122126 
63255112 
25674725 
23632524 
1~1~1212 

00000000 
00000000 
13121252 
51252325 
31652524 
12121212 
00000000 
00000000 
33125252 

434 * 
435 OTfitNM BCD 

436 BCD 

431 BCD 

438 "TPNMI DATA 

439 BCD 

440 OTPNM2 DATA 

441 BCD 
442 PAGE 
443 * 

52. lEND ADD~ESS F~OM CHANNEL DID N"T AGREE ~ITH EXPECTE 

8.D AFTER 

12.EXPECTED 

0.0 

16 •• lRECEIVED 

0.0 

4 •• 11 

444 * 
445 * 

\.I~(fT-f-()-R- COUNT-EQUAL lE~O- SUB~!juln~~. ---------~ 

00610 0 00 
00-6-1-1-0- 35 

00612 0 55 
00613 0 35 
--~~--- --

00614 0 40 
00615 0 01 
00616 0 51 
-olf61)---6-40 
00620 0 01 

o 000)0 446 WCl ?lE 
ST-A 0-006-17----- ----447 

o 01657 
o 00614 
12000 
o 00617 
o 00610 
14000 
o 00614 

448 ADD 
449 STA ------------ ;E,o -ClT-
451 BRU 
452 Bfo(R 

---~453 -- - --------CA T 

454 BRU 

$+6 
=1 
$+1 

-()()-~-.-.~~ -

$+2 
WCZ 
00 
$-4 

ENTRY 
-s-A-vl---t-(I PC 

MAKE A eZf 
SAVE R/PCZT 

NO 
YES 

. C-H A ffNET-,rc fIVE,--
YES 

Vl 
0 
Vl 

'-0 
0 
0 
0-co 
~ 

Vl 
(1) 

-0 -(1) 

3 
0-
(1) ..., 

'<). 
0-
01 
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00621 0 40 20040 455 
-b-06~ii- -0 -5-1-000610 - -:---45-6-
00623 0 37 0 01444 457 
00624 0 46 00014 458 

BPT 
8RR 
STX 
XA8 

4 
wct 
T 1 

N~. IN~18IT ERR~R~ 

~YES 
N~. PRINT ERROR M~SSAGE 

006-25~ ~O- 16 - 0 01635- -- --~-4 59~--- -MRG -MTB:f-- ----,,_ .. _- -----~- -- -- ---~ ~ ------ --~---

00626 0 35 0 00634 460 
00627 0 71 0 01676 461 
00630 0- 02 0 0264 C-- -46-2 
00631 2 12 0 015)0 463 
00632 a 41 0 00631 464 
00633- --0--710 01444 465 
006J4 a 12 0 000)0 466 
C0635 C 61 0 00634 467 

STA 
LDX 
TYP 
MIB 
BRX 
LDX 
MI= 
MIN 

$+6 
=-13**0177777 
0.1.4 
DISMS:.i+13.X 
$-1 
T i 
Ou 
$-1 

00636 ) 41 0 0]63a 46~ :lRx $-2 
C0637 ~ Jl 0 00412 46~ BRu G~Tj;l 

00640 
00641 
00642 
00643 
00644 
00645 
00646 
00647 
00650 
00651 
00652 
00653 
00654 
00655 
00656 

00657 
00660 
00661 
00662 
00663 
00664 
00665 
00666 
00667 
00670 
00671 
00672 
00673 

9 43 0 01177 
o 02 20001 
13 23 0 01243 
o 23 0 01212 
9 13 0 01213 
a 23 0 01235 
o 01 0 00657 
Q 23 0 01234 
o 40 20040 
o 01 0 00670 
o 71 0 01676 
o 02 0 02641 
2 12 0 01525 
o 41 0 00654 
o 01 0 00412 

o 23 0 01234 
o 01 0 00645 
o 23 0 01235 
o 01 0 00654 
o 01 0 00670 
o 71 0 01645 
o 75 0 01677 
o 76 0 00647 
o 43 0 00610 
o 76 0 017)0 
o 75 0 017)1 
o 43 0 01055 
() 43 0 01177 

PAGE 47lJ 
471 * 
472 * INPUT SECTIBN 
473 * 
474 IN 
475 
476 
477 

SRM ST,ARTP 
RBV 
EXU RALC 
LCh RleSD 

478 INOS EXU 
479 BRU 
480 RCAle EXU 
481 BPT 
482 8RU 
483 LDX 
484 lYP 
.85 MIS 
486 BRX 
487 BRlJ 

4B8 * 
489 I NO 
490 
491 
492 
493 
494 
495 
496 
497 
498 I NOA 
499 
500 
~o 1 IN 1 

EXU 
9RU 
EXlJ 
SRU 
9RU 
LDX 
LDB 
LDA 
8RM 
LDA 
LOB 
8RM 
aRM 

RCtT 
INC 
RCAl 
4 
INOA 
=-13**0177777 
0.1.4 
ERMSG4+13.X 
$-1 
G~l~P 

RCAT 
INOB 
RCZl 
$+2 
INOA 
=-3**0177777 
=ERMSG5 
RCATC 
WC] 
=033120152 
=8UFFER+64 
CHECK 
STARlP 

STARI PEADE.K 

AL~RT 

LjAD 16S0 ~UFFE~.64 

c=o 
N~ 

YES. CHAN. ACTIVE 
YES. ERR6R Sl~P PERMIll~D 

NB. NO CBN1. 
YES 

CHAN. ACTivE STILL? 
YES 
N~. c=o 
N~ 

YES 
SET UP ERROH HESSA~E 

G~ D~ DISCBNNECT ~RR'R lEST 
BL'CK N~. 1 
END ADDRESS ExP~CJ~D 

G~ CHECK DATA 
STARl ~~ADER IF DATA C~~CKED (j.K. 

VI 
eD 

"'0 
-T 
eD 
3 
0-
eD .... 

-.0 
0-
(,)'J 

VI 

o 
VI 

--0 
o o 
0-
ro 
lr1 
n 



~ 
I 

~ 
00674 0 02 20001 
00675 e 23 0 01243 
00676 0 23 0 01214 
00677 0 13 0 01215 
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502 
~OJ 
504 

RtlV 
EXU 
LCH 

RAl C 
HI6SP L~AD IOSP 8UFFER.65 

00700 0 76 0 01670 505 LDA =-1 
o07di 0~35 0 01451 506 ST~ -- --SPF------ -----S-CIBSP- I NPOT) 

00702 a 23 0 01237 507 IN4 EXU RCIT INTERRECORD CONDITION 
00703 0 01 a 00735 508 8RU $+2 N~ 

0-07 0-.r---6---o 1 0 00732 509 BRU--- -IN2 't~S-----------

00705 a 23 0 01234 510 EXU RCAl CHAN. ACTIVE 
00706 a 01 0 00716 511 BRU INIA YES 
0-d;iOf--0--4 02 b d 4 b --~------512---------S P T-- 4 N C • t. K Keto( ::> f IJ to' I'" to. K Mil I t. u 

00710 0 01 0 00732 513 8RU IN2 N~ 
00711 a 71 0 01672 514 LDX =-15**0177777 YES 
00712-0--0-2--0 o 26-4-C- ---5 f-s--------rv P 0.1.4 -------------------
00713 2 12 0 01547 516 MIS ERMSG6+15.X 
00714 0 41 0 00713 517 8RX $-1 
o07Ts--ocff-d--0 a 412 513 8 frU,-----;G;;;-;B""T .. -;O"'P..-----------------------------

519 * 
00716 0 23 0 01235 520 INIA EXU RCZT C=O o O-rr'---ooT--6-oo-i'J2 5-2-1 8 RU ..-------I ... N-=4------------,Nr.-S,.-------------------
00720 a 23 0 01237 522 EXU RCIT YES. CHAN. INTER-RECORD 
00721 0 01 0 00732 523 8RU IN2 NO 
(fel) 22 0-- 46-2004-0 524 S P~T~--4-:-----------~Y""E""Sc-.---..E..,.R~R".-"O~R..,--,S""T.-O-=-cp----P~t:.~R~M~I~T-T~t:.=D-------

00723 0 01 0 00732 525 8RU IN2 NB 
00724 0 23 0 01241 526 EXU RDIS YES. STOP TAPE 
00725--0--7'---6-0-17)2-- 527 LDX =-17**0177777 
00726 0 02 0 02641 528 TYP 0.1.4 
00727 ~ 12 0 01570 529 HIS ERMSG7+17.X 
ooj3-o--b~-o--00727 530 BR~X----~$--~I---------------------------------------------------------

00731 0 01 0 00412 531 8RU GOTOP 

00732 0 23 0 01236 
00733 4 51 0 00733 
007J4 0 23 0 01241 
00 7-;:rS-O-530 01 45:-:1----
00736 0 01 0 00756 
00737 a 76 0 01733 
607-400--75 0 Of44-4---
00741 a 43 0 01055 

00742 -04;3001IT)---
00743 0 02 20001 
00744 a 23 0 01243 
00745 
00746 
00747 
00750 

02300121'6 
o 13 0 01217 
a 71 0 01645 
o 75 0 017)4 

532 * 
533 ~IN~2~--~E=X~U----~R~C=E~·T~---------------~I=F-=C~H~A=N~N=E~L~E~R~ROR 

534 S~V SET OVERFL~~ 

535 EXU RDIS ST~P TAPE 
536 SKN SPF IOSP1lfP~LAG 
537 BRU IN3 RESET 
538 LDA =033120252 SET. GET 8LOCK NO.2 
539 LDB BUFFER+64 END ADDRt~XP~CIrE=D-----------------
540 BRM CHECK CHECK DATA INPUT 
541 * IF C~RRECl CONTINUE. 
542 8RM STARTP STjRT TAPE 
543 ROV 
544 EXU 
545 

540 
547 

LCH 

LDX 
LD8 

RALC 
Rlt'}SPI 

=-3**0177777 
=ERMSGB 

ALERT 
LOAD IOSP 8UFFER.J2 

SET UP ERROR MESSA~E 

VI 
o 
VI 

-0 

~ 
~ 
() 

VI 
CD 

"0 
""t­
CD 
3 
0-
CD .., 

-0 
0-
01 



t 
~ 

00751 
00752 
00753 
0075. 
00755 
00'756 
00757 
00760 
00761 
00762 
00763 
0076. 
00765 

o 76 0 006.7 
il--.3- 0 -006-10 
o 23 0 01236 
• 51 0 00754 
o 23 0 01234 
o 01 0 007S0 
o 23 0 012.0 
9 23 0 01243 
o 23 0 01220 
o 13 0 01221 
o 46 JOOOJ 
o J5 0 014S1 
o 01 0 007J2 

00766 0 76 0 017J5 
00767 0 75 0 01731 
00770 0 43 0 01055 
00771 0 43 0 01177 
00772 0 23 0 012'3 
00773 0 23 0 01222 
00774 0 13 0 01223 
00775 0 23 0 01234 
00776 0 01 0 00775 
00777 0 71 0 01674 
01000 0 76 a 01636 
01001 2 72 0 01444 
01002 0 01 0 01024 
01003 0 41 0 010)1 
01004 0 71 a 01674 
01005 0 76 a 01642 
01006 2 J~ 0 01444 
01007 0 55 0 01657 
01010 0 41 0 010)6 
01011 0 76 0 017)6 
01012 0 15 a 017)7 
01013 0 02 20001 
01014 8 43 0 010S5 
01015 0 40 20400 
oTo 16---0 0 i 0 002)4 
01017 0 40 20200 
01020 0 01 a 00356 
Of02i 0 40 20100 
01022 0 01 0 00640 
01023 0 01 0 00356 

01024 
01025 
01026 

o 40 20040 
a 01 0 010)4 
o 71- 0 01674 
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548 
-549 
550 
551 
552 
553 
554 
555 IN5 
556 

557 
556 
559 
560 * 
561 IN3 
562 
563 
564 
.,65 
566 

Sf7 
56B 
569 
570 
971 
572 
57 J 
574 
575 
570 
577 
57t\ 
57-/ 
580 
581 
5~2 

583 

IN.3b 

LOA 
-aRM­

EXU 
SttV 
EXU 
BRU 
EXU 
EXU 
LCH 

CLR 
STA 
BRU 

LD~ 

LDB 
8RM 
B~M 

EXU 
LCM 

EXU 
SkU 
LUX 
LD~ 
SKA 
BRU 
t:Ho(X 
LDX 
LOA 
STA 
AIJD 
BRX 
LDA 
lliB 

RBV 
8RM 
BPT 

RCATC 
UCZ 
RCET 

ReAT 
IN5 
RPT 
RALC 
RI6RP 

SPf 
IN4 

=033120352 
=BUFFER+64 
CHECI( 
Sl~RTP 

RALC 
HIt'RD 

RCAl 
$-1 
=-e**0177777 
=077 
aUFFE~+64.X 

IN3A 
$-2 
=-fh*u177777 
=070 
SUFFER+64.X 
=1 
$-2 
=033120452 
=:jLJFFE.k+56 

CHECK 
1 

584 BRU KY8D 
585 BPT 2 
586 BRU BUT 
587 - --gp-r-------- j ---

588 BRU IN 
589 BRU BUT 

-- -----590-·----
591IN3A BPT 
592 BRU 
59 J -- -- -- -- --- L [ X 

4 
JN38 
=-~**OI7t7t7 -- ----

GO UAJT FOR C=O 
IF CHANNEL ERROR 
St:T OVERFLtHI 
IS R~ADER STILL RUNNING 
YES 
N6. ~~START TAPE READER 

LOAD lORD BUFfER+J2.J3 

R(IOSP INPUT) 

BU'CK "'0. 3 
END ADDRESS EXPECTED 
G" CHECI( DATA 
STARt TAPE 

LOAD IO~D BUFFER.S6 

CI"UIlt. ACTIVE 
YES. ~~IT fOR STOP 

CH.~N. I NAC T I VE 

CHECK FOR 0·5 IN LAST 8 CHARACTERS 

O.K. INSERl CO~~Ecr 8 C~ARACTERS 

Bl~CI< N~. 4 
E~D AUDRESS E(PECTED 

Go CHECK DATA 
TEST STOP] 
YES 
TEST CYCLE7 
YES 

- TEST ~p~~ crNL Y. 
READ 
PuNCH 

ERROH STO~ PERHlrr~D 

NO 
r 0 R Y, A r LAS T :: I G h T .: --' 4>< ACT t: R s---,:-a--R -or yp~ 

(J') 
('D 

"'0 .... 
('D 

3 

~ 
~ 
lJl 

(J') 

o 
(J') 

-0 

8 
0-
eo 
VI 
() 



t 
~ 
(X) 
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01027 0 46 30003 594 CLR 
01030 2 76 0 01444 595 IN30 LOA S0FFER+64.X 
OC03 i-o- 6700 OO:r-- -- 596--------I-SH- ----3--------- ---------------------
01032 2 16 0 01444 597 MRG BUFFER+64.X 
01033 0 14 0 01710 598 ETR =0707 
01034- -0 16 0 0 1711-~9~------MKG-----=552120(I50 
01035 0 6700 006 600 LSH 6 
D103f 2 35 0 01055 601 STA MSGIMG+8.X 
oTb31Cf 41 6 01030 602-------SRX---
01040 0 71 0 01712 603 LDX =-19**0177777 
01041 0 02 0 02641 604 TYP 0.1.4 
01 b 42 -2 T 2- do 1-6 f6- -- ------ --6cf5 ;-,-rs--- ---ERM5G9+T<j-;X 
01043 0 41 0 01042 606 8RX $-1 
01044 0 02 14000 607 TOP 0 
oTcf45-- 0 -40- - 1400-0 - ___ n_ ---6(r8- C A -.- 0 
01046 a 01 0 01045 609 8RU $-1 
01047 0 02 a 02041 610 TYP 0.1.1 
aTa!:) 0-- --0-71--0 -cf 16 -'-4-- -- 6 IlL D x = - 8 .... 0 1 77t77--
01051 2 12 a 01055 612 MI8 MSGIMG+8.X 
01052 0 41 a 01051 613 BRX $-1 
010S-3---cf-i2--0--Cfl,SJ3-h

----- -614 MIS E~GT+~ 

01054 0 01 0 00412 615 BRU G~T~P 

616 * 

01055 

01065 
01066 
01067 
01070 
01071 
01072 
01073 
01074 
01075 
01076 
01077 
01100 
01101 
01102 
01103 
0110.4 
01105 
01106 
01107 

a 00 
o 35 
o 23 
o 01 
o 40 
o 01 
a 23 
o 33 
o J6 
o 76 
o 17 
o 72 
o 01 
o 71 
o 76 
a 75 
2 70 
a 01 
o 55 

Q OOOJO 
o 01626 
o 01236 
o 01141 
20001 
o 01141 
o 01242 
o 01444 
o 01445 
o 01 .. 44 
o 01445 
a 01670 
o 0115A 
o 01650 
o 01675 
a 01636 
a 01444 
a 01112 
a 01657 

617 * 
618 MSGIMG RES 8 
61~ PAGE 
620 * 
621 * CHECK INPUT DATA SUBROUrINE. 
622 * 
623 CHECK 
624 
~25 
626 
627 
628 
621} 
630 
631 
632 
633 
634 
635 
636 
~37 

630 
63~ 

640 
641 

C~ECt<2 

PZE 
STA 
EXt; 
8RU 
OVT 
BRU 
EXU 
PIN 
S18 
LDA 
EttR 
SKA 
BRU 
LOX 
LilA 
LDB 
SKM 
BRU 
ADD 

ERMSGO+6 
RCET 
PAR ERR 

PARERR 
fotASC 
Tl 
T1+1 
T 1 
Tl+1 
=-1 
PINERR 
=-64**0177777 
=0(' 
=077 
8lJFFER+64.X 
CHECKl 
=1 

OUTPUT ERROR MESSAGE 

OUTPuT 8 CHARACTE~S 

C~~------

---------- -~-~ 

SAVE BLttCK NO. 
CHECK FOR ERROR 
GO T~ PARITY ERRttK ROUTINE 
CHECK FOR PREVIOUSLY NorED ERROR 
GO TO PARITY ERROR ROUTINE 
ST~Rt CHANNEL ADDKESS 

S~VE E.XPECTED 

CO"PARE ACTUAL wlrH EXP~CTED 
AGREE. 
NO 
YES 

CHECK INPUT BUfFE~ 

ERROR 

Vl 
o 
Vl 

-0 

~ 
co 

~ 

Vl 

.g 
~ 

CD 
3 
cr­
CD .., 

~ 
01 



~ 
I 

N 
-0 
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01110 0 41 0 01115 
01111 0 51 0 01055 

642 BR)( 
64J B~R 

644 * 
6.5 CHECKI BPT 
64b St<R 
647 STA 
648 LSI1 
649 MRG 
~5u ETR 
651 LSH 
652 MkG 
653 SlA 

$-3 
CHfCt< 

4 
CHfCt< 
Tl 
3 
11 
=0707 
6 
=01,2000052 
ERM~GO+9 

654 LDA dUFFER+64.X 
65~ ~SH 3 
b56 LDA BUFFER+64.X 
657 LSH 3 
658 ETR =0707 
659 LSH 6 
660 I1RG -----=Or2000052-
661 STA ERMSGO+12 
662 LDX =-13**0177777 

EXIT IF All C~~RECT 

E~R&~ Slap PER~ITfED1 
N&. EXIT 
YES 
F~~MAI EXPECTE-.D 

SrORE. EXPECTED 
Ft:)~MAT ~ECEI\lED 

- ~---- ~--- -.-.. ------------~ 

srORE RECEIVED 

01112 0.0 200.0 
01113 0 51 0 01055 
01114 0 35 0 014.4 
01115 0 6700 003 
01116 0 16 0 01444 
01117 0 14 0 017le 
01120 0 5700 006 
0112~ 0 16 0 01713 
01122 0 35 0 01631 
01123 2 76 0 01444 
01124 0 5600 003 
01125 ~ 76 0 01444 
01126 0 6700 003 
01127 0 14 0 01710 
01130 0 6700 006 
01TJ'1-o--T6- 0 01713 
01132 0 35 0 01634 
01133 0 71 0 01676 
o113-i~-6 --23--0 01241 66J -EyU-----RDI g---- -- ---------- D rSCttNNEC TREADt-R-C-HAN~-t:L 

01135 0 02 0 02641 
01136 2 12 0 01635 
01 1 J j ~-o- 4 1 0 0 1136 
01140 0 01 0 00412 

664 TYP 0.1.4 
665 MIS ERMSGO+13.X 

- ---666 ---- --SRX-- $-1 

667 BRU GOT~P 

668 * 
--- -- -(i6-9---.PAfrfrY-E k R e'fC SU B R 6 U T J N E 

670 * 
01141 0 40 20040 671 PARERR BPT 4 
011'42---0--5-1 0 01055 ----'-----672--------gRR Cl'lE-C-r-
01143 0 23 0 01241 673 EXU RDIS 
011.4 0 02 0 02641 674 TYP 0.1.4 
01T4-S--0--' 1 -0- 01714--- - - --67S-----LlJX-----=--"9-.-.-rrr77777 
01146 2 12 0 01627 676 MI8 ER~SGP+9.X 
011~7 0 41 0 01146 677 SRX $-1 

,) 

ERROH STOP PERMITTED1 
NO 
YES. DISCONNECT READER CHANNEL 

OUTPUT PARITY ERRoR MES~AGE 

rr~50-~~~-1400~---- -- ---~~-----~U~ O~---------~----~-----------~-~ 

01151 0 40 14000 679 CAT 0 
01152 0 01 0 01151 680 BRU $-1 
o-lT5~r---a--(jf o-cfffj2--- - - -l5'ln--------SHU CHEC~-

01154 0 40 20040 
01155 0 01 0 011)2 
oTfs6-0 -76-0- -0-1444 
01157 0 43 0 00537 
01160 0 35 0 006)5 

682 * 
683 * PIN ADDRESS ERROR SUSROUTINE 

685 PIHERR BPT 4 
e86 8RU CHECK2 

-----687 LDA T 1 
68d 
68~ 

8RM 
STA 

MKOCT 
6TPNM2 

RE.IURN 10 CH'Et;K'-NUMBE.RS 

ERROR STOP PERMITTED 
NO 
Y E'S-----------

EXPAND ACTUAL TO aCD 
SAVE 

Vl 
<0 

"0 .... 
<0 
3~ 
CJ"' 
<0 .., --'0-
(>.. 
0'1' . 

Vl 
0' 
Vl' 

-0 
0, 

~ 
0). 
0'1, 
h· 



~ 
I 

W 
o 
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01161 0 36 a 006J6 690 STB 6TPNM2+1 
01162 0 76 0 01445 691 LDA Tl+1 E~PAND EXPECTED TO BCD 

BRM MK6CT 
STA~~~-6TP~----- ~ -----SAVE~-

01163 0 43 0 00537 692 
oi16-4-o--35-b--00577-~--~-----~--693 

01165 0 36 0 006JO 694 STB 6TPNM1+1 
01166 0 23 0 01241 695 EXU ROtS DISCONNECT READER 

01167 0 02 0 62641 696 T,"P 0*1.4 
01170 0 71 0 01672 ~91 lDX =-15**0177777 
01171 l 12 0 00574 69B MIB OTPNM+15.X OUTPUT GENERAL MESSA~E 

01172 '0 41 0 01171 69Y BRX $-1 
01173 0 12 0 01624 700 tiJ8 ER~SGO+4 OUTPUT BLOCK NO. 
01174 0 12 0 01625 701 MI8 EiH'SGO+5 
01175 0 12 0 016~6 702 MId ERMSGO+6 
~01176 0 01 0 00533 703 8RU OTPIN2 GO OUTPUT RECEIVED AND ~XPECTED 

01177 o 00 0 OOOJO 
01200 o 71 0 016~O 
01201 o 46 JOO03 
01202 2 3~ 0 01444 
01203 o 41 0 012J2 
01204 o 23 0 01240 
01205 o 51 0 01177 

01206 002 146 0 )0 
o 120 7~oT66---0 12 -~f4- ---
01210 002 142 0 )0 
'01111 0100 01244 

~1212 002 142 0 )0 
012,13 0100 01344 
o 1 2 1 4-ocfi -~ 1 4 6 0 ) 0 
0)215 OIPl 01344 
01216 002 146 0 )0 
01217-- ~Ob~4 b 6 1344 -
:0 1 220 00 2 t4 4' 0 ) 0 
01221 0041 01404 
o 122~-60 i f4 0 --'0 )0 
01223 0070 01344 

Of224-- 0 4014000 

704 * 
70S. START TAP~ READER SUB~OUTINE 

706 * 
707 ST4RTP 
700 
709 
710 
711 
712 
71.3 
714 
115 * 

PZE 
LDX 
,CLR 
&TA 
BRX 
EXU 
BRI-( 

=-64**0177777 

PAGE 

BlJFFER+64.X 
$-1 
RPT 
ST1.RTP 

-'16 * f7BcHAr-ff\{C:l-cO"'MANDS--
717 * 
718 PIOSP IOSP IMAGE.54 

719 PIOSD I~SD IMAGE.c4 

720 * 
721 RIOSU IOSD BUFFER.54 

722 -R f (3S p' 10 S P - ----S-UF F't ff*'6 5 

'723 RloSPI 
- -

'724 R I ORP 

~- ----'2SR I (j R D 

726 * 
-- ---'1-t7- * 

I15SP B,UFFER.32 

115RP 8UFFER+32.33 

115RD B UF FE: ~-Jl-5 5 
--" -- -----

728 * 1/15 CHANNEL INSTRUCTIONS. 
729 * 

----~---736-PCA T CAr 0-

CL::At-f BUffER 

STARl TAPE 
EXIT 

- ---- -~ ~- - --- ----~-~- ----- ----

-.-~---

V') 

o 
V') 

-.0 

~ 
CD 

~ 

Vl 
ct> 

"U 
~ 

ct> 
3 
0-
ct> ... 
-.0 
0-
01 



J:-. 
I 

w 

01225 0 40 12000 
01226 0 40 11000 

01227 0 
01230 0 
Oi231----0 

02 0 02044 
02 a 00044 
Q2-CfO()OCf 

01232 0 
01233 0 

02 12000 
02 50000 

01234 0 40 14000 
01235----0 40 12000 
01236 0 40 11000 
01237 0 40 10400 

01240 
Ol?41 
01242 
01243 

01244 
01344 

01444 
01461 
01462 

01463 
CH454 
01465 
01466 
cff467 
01470 
01471 
01472 
01473 
01474 
01475 
01476 

--

-

o 02 0 (20)4 
o 02 00000 
o 02 12000 
o 02 50000 

5223J021 
45452543 
12255151 
46314664 
02437012 
24316223 
46454525 
23632524 
12222526 
46512512 
23130073 
12246451 
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131 PClT 
732-PCET 

-- --'-33 * 
734 PPT 
735 PTL 
730 PD fs 
737 PASC 
73d ?ALC 

-739 * 
740 * 
141 RCAl 
742 RClT 
743 RCEl 
744 RCll 
745 * 
746 RPT 
747 RDIS 
748 RASC 
749 RALC 
750 * 
jl51 * 

ClT 
CET 

PPT 
PTL 
risc 
ASC 
ALC 

CAT 
ClT 
CET 
CIT 

RPl 
DSC 
ASC 
ALC 

o 
o 

0.'.1 
0.1.1 
o 
o 
o 

o 
o 
n 
o 

O. 1. 1 
o 
o 
o 

752 * OuTPUT IMAGE AREA. INPUr aUFF~R AREA 
753 * 
754 IMAGE RES 
155 BUFFER RES 
756 * 
757 * 

04 
64 

758 * TEHP~RARY SJ6RAGE AND FLAGS 
75~ * 
760 TJ 
761 SPF 
762 PRF 
76J 
764 * 

RES 
RES 
RES 
PAGE 

13 
1 
1 

165 - * ERR(fR-A-~.fD-STA TUS -MESSAGES.--------
766 * 

I~SP INPUT FLAG 
PUNCH REPEAT FLAb 

767 DISMSG BCD 52.1CHANNEl ERRORoUSlY DISCONNECTED 8EF~RE C=O. DURING 

VI 
(D 

""0 

CD 
3 
(J 

~ 

-0 
0-
01 

VI 
o 
VI 

-0 
o o 
0-
00 
tTl 
() 
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~ 
'" 01477 31452712 

01500 :51466247 768 ER/1SGI BCD 16_ ItlSP _ BU fPUr. 1 ! 
01501 73124664 
01502 03476463 
01503 33125252 
01504 31466224 769 ERr1SG2 BCD 16_lo.SD. BUTPUT. 11 
01505 73124664 
01506 63476463 
01507 33125252 
01510 52233021 770 ERr1SG4 BCD 52_!CHANNEL DID N~T DISC6NNECT ~HEN C:O ON 16SD INPUTl 
01511 45452543 
01512 12243124 
01513 12454663 
01514 12243162 
01515 23464545 
01516 25236312 
01517 66302545 
01520 12231300 
01521 12464512 
01522 31466224 Vl 

01523 12314547 0 
Vl 

01524 64635212 -0 

01525 31466224 771 ERMSG5 BCD 12_16S0. INPUT! 
0 
0 
0-

01526 73123145 ex> 

01527 .7646352 
~ 
() 

01530 52233021 772 ER"SG6 BCD 52.!CHANNEL DISC6~NECrED DURING IOSP INP~T. CIT NEVER 
01531 ~5'525'3 
01532 l22.J162 
01533 2346~545 

01534 aS236325 
01535 ~A122464 

01536 51314527 
01537 12314662 
01540 47123145 
01541 .7646373 
01542 12233163 
01543 12452565 
0154~ 25511212 
01545 63516.25 773 BCD a.TRUE. I 
01546 J31!~212 
01547 522~6451 774 ERHSG7 BCD 48.JDURING IOSP IHPUT C=o INDICATING E~R PA~T BUT C 
01550 31452712 Vl 

01551 31466247 
CD 

"'0 

01552 12314547 <b 
01553 64631223 

3 
tJ 

01554 13001231 
CD ..., 

01555 45243123 --0 
01556 21633145 0-

<.n 
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Tab I e 4-4. 925/930 Computers, Extended Mode I/O Test P rog ram (5 heet 19 of 20) 

01557 27122546 
-01560 5112~721 

01561 62631222 
01562 6~631223 
01563 31631266 
01564 21621245 
01565 25652551 
01566 12635164 
01567 25331252 
01570 31466247 
01571 73123145 
01572 47646352 
01573 32314651 
01574 ;l4124645 
01575 12314547 
01576 64631224 
015 "-7 --!Jri412 4 5-··_·--· .. _- --. 

01600 46631231 
01601 ~7454651 
016 a 2~t5T26J 3 0---
01603 25124321 
01604 62631210 
.016.05 12-23302Y· 
01606 51212363 
01607 25516273 

775 BCD 

776 ERMS.:i8 BCD 

777 ERI'tSG9 BCD 

01610~r2-220463---- --.-----------7-Tg------BC1l 
01611 12512521 
01612 24126330 
016-r3-~sl-2-2646---·-·-~----~--

01614 43434666 
01615 31452752 

20.IT ~AS N~VER TriVe. ! 

12.IOSP. INPUT! 

52.JIORD ~N I~PUT DID NO. IGNORE THE LAST B CHAKACTERS. 

24. SurREAu TAE ,. tfCUrOTNG 1 

01616--5""2-5-2 47-2-C---------- -.-- --TT9~lis~_an ---s-:;n-nlITTY 
01617 51316370 
01620 52314547 
01621-6"46-3 r2-2 5-----
01622 ?1514651 
01623 12314512 o 16-~22434-6 2 ~----------
01625 42124546 
01626 33124552 
01627- 256747 i5------

01630 2363~524 

01631 12242452 
01632~-51252325 

01633 31652524 
01634 12242452 

01635 0 12 0 000)0 

780 ERI1SGO BCD 
--------

781 BCD 

.-., a-t ........ ---- ---
783 MI8X MIB 

40.1INPUT E~R~R I~ BLOCK NO. NLEXPECTED DOl 

12. R E C·ETvE-DOO--! ----

o B J T PUT INS T RUe T I 0 I~ 

til 
(l) 

'"0 .... 
(l) 

3 
0-

_.lD ., 

~ 
Ol 

til 
o 
til 

-.0 

8 
0-
m 
01 
() 



~ 
I 

W 
~ 

01636 
01637 
01640-
01641 
01642 
0164J 
01644 
0164$ 
01646 
01647 
01656 
01651 
01652 
01653 
01654 
01655 
01654 
0165~ 
0166C) 
0166l 
0166 
01663 
0166.-
01665 
01666 
01667 
01670 
01671 
01672 
0167~ 
0167i 
01675 
01676 
01677 
01700 
01701 
01702 
01703 
01704 
01765 
01706 
01707 
01710 
01711 
01712 
01713 
01714 

00000200 
00000077 
00606047 
00606051 
00606062 
00000070 
00177774 
50277677 
00177775 
57737677 
50277777 
77777776 
00002000 
00177766 
"0277777 
00000004 
00000003 
00040000 
00000001 
00177700 
01000000 
00001500 
52121225 
?1514651 
12246451 
31452712 
00001504 
77777777 
00001344 
00177761 
00177764 
00177770 
00000000 
00177763 
00001525 
33120152 . 
00001444 . 
00177757 
33120252 
00001570 
33120352 
33 f20452 
a0001434 ' 
00000707 
i2120000 
00177755 
12000052 
00177767 

Tobie 4-4. 925/930 Computers, Extended Mode I/O Test Program (Sheet 20 of 20) 

784 * 
785 * 
786 END BEGIN 

VI 
o 
VI 

"'0 

~ 
~ 
() 

VI­
CD 

"'0 -CD 
3 
0- ' 
CD ... 
-0 
0-
tn 



September 1965 SDS 900685C Paragraphs 4.64 to 4. 73 

4.64 Operation 

4.65 To sel ect the reader and punch un its to be used 
enter: 

"CUll P to select punch, 

IICUII R" to select reader. 

The letter C is the channel number and may be any 
digit 0-7 and the letter U is the unit, either one or 
two. The reader and punch need not be on the same 
channel. 

4.66 The test is started by entering the letter" S II. 
Control of the test operation is then a function of the 
Breakpoint Switches. Table 4-5 summarizes the switch 
functions. 

4.67 When running cycl ic tests from punch to read, 
the tape from the punch should be inserted into the 
reader. 

4.68 Punching 

4.69 The program punches four blocks of 64 characters 
each in one pass. The characters form a counting 
sequence from 00 to 778. The first block is started with 
leader and output with an IOSP. All punching is done 
in the one character per word mode. When the word 
count reaches zero, an IOSD is loaded to punch a 
second block of 64 characters. No I eader is punched 
between the first and second blocks. This results in 
one physical block 128 characters long. Starting with 
leader, two additional blocks of 64 characters are then 
punched with an IOSD. 

4.70 At the concl usion of each output operation, the 
channel address register is stored and compared with the 
expected value. If they do not agrcc, the pr~gram 
types the expected and actual val ues. 

4.71 The program tests the channel during the output 
operation to see if the channel shaul d erroneousl y dis­
connect before the word count reaches zero. 

4.72 Reading 

4.73 Each of the four blocks is read with a different 
set of commands and counts so as to test as many opera­
tions as possible. After reading a block, a general sub­
routine checks for input parity errors, for channel end 
address agreement with the expected address, and the 
data read character by character. EI rar messages with 
block numbers are typed in the event of anyone of these 
tests failing. In the event of a test failing, reference 
should then be made to the test program flow diagram 
and traubleshooting information contained in Section 5 
of this manual. The handl ing of each block is as 
follows: 

a. Block 1. The first block is one-half of a 128 
character physical block. Reading one character per 
word, an IOSD with a count of 64 is used to read this 
block. The program checks to see if the count reaches 
zero and the channel becomes inactive at the same time. 

b. Block 2. This is the second half of the first 
physical block and is read with an 10 SP with a count of 
65. The read should terminate because of the end of 
record. The program checks to see that the word count 
does not reach zero and the channel remains active after 
the CIT (inter-record test) instruction skips. The tape is 

Tabl e 4-5. 9300 Computer Breakpo int Switch Functions 

Breakpoint 
Switch Reset Set 

1 Run in the normal mode as determined Stop and return to keyboard 
by the other switches control at the end of the 

current pass {punch or read} 

2 Continue to run test selected by Cycle test runs from punch to 
switch 3 read to punch and so on 

3* Sel ects punch mode Selects to punch and so on 

4 Stop and type diagnostic messages Do not stop and type on errors 
whenever an error occurs but continue to run 

*Used when switch 2 is reset or when starting test 

4-35 
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final I y stopped with a disconnect before the data is 
checked. 

c. Block 3. Block 3 is a 64 character physical 
block. It is read with two channel commands. The first 
is an IOSP with a count of 32. If the count goes to zero 
before the chann"el disconnects, an 10RP with a count 
of 33 is loaded. This should cause the inter-record 
indi cator to be turned on at the end of the record. The 
count should not reach zero and the channel should 
remain active. The tape is again stopped with a dis­
connect before the data is checked. 

4-36 

d. Block 4. This is the third physical block of 64 
characters and is read with an lORD with a count of 56. 
The program waits for the channel to be inactive then 
checks to see if th e channel ignored the last eight 
characters. If the tape was erroneousl y stopped after 
the 56th character, it will show up as a fai I ure on the 
first block of the next read pass. 

4.74 Test Program 

4.75 Table 4-6 gives the test program for the 9300 
computer I/O extended mode. 
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Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 1 of 20) 

1 TYPE EQU 9300 MACHINE DEFINITION: 9300 
~ ~-

3 * 
4 * EXTENDED MODE 1/0 TEST PR6GR~M. (925/930/9300 ALL CHANNELS) 
5 * 
6 * A.~. EN~LA~D. 5DS 
7 * 
8 * 
9 * 

10 * 
11 * 
12 * 
IJ * 
14 * 
15 * 
16 * 
17 * 
16 * 
19 * 
20 * 
21 * 
22 * 
23 • 
24 * 
25 * 
26 
27 • 
26 * 
29 * 
30 * 
31 * 
32 * 
3J * 
34 * 
35 • 
36 • 
37 * 
38 • 
39 * 
40 * 
41 * 
42 • 
43 • 
44 * 
45 * 
46 * 
47 .. 
48 * 

THI~ PR~GRAM USES THt PAP~R TAPE READER A~D PUNCrl TO CHEC~ THE 
OPERATION OF THE 1/0 CHANNELS IN THE EXTENDED INTERLACE M~DE OF 
OPERATI3N. THE READER AND PU~CH MAY BE CONNECTED TO ANY INTERLACED 
lMCC OR DACe. THEY NEED NfiT dE ~TTACHED TO THE SAME CHANNEL. THE 
PROGRAM ADDRESSES THE KEY90ARD FO~ INF~RMATION AB~UT UNIT AND CHANNEL 
SELECTltlN. 

TO SELECT PUNCH TYPE: ·CU·p 

TO SELECT READER TYPE: ·CU·R 

UHERE ·C· REPRESENTS CHANNEL NO. AND MAY HAVE THE VALUES 0-7; 
AND ·U· REPRESENTS UNIT NO. AND MAY HAVE THE VALUE 1-2. THE LETTER 
P OR R CAUSE THE SELECTl~N TO BE MADE ~ITH THE TUO PREVIOUS DIGITS. 
SPACES SHOULD NOT BE TYPED 8Ef~EEN DIGITS OR CONTROL C~ARACTER. 

TO START THE TEST TYPE: ~ 

PAGt;, 

8REAKPeiNTS OR SENSE S~ITCHES CONTROL THE RUNNING OF THE PROGRAM: 

SUITCH 

BP 1 
S~ 1 

BP 2 
S~ 2 

RESET 

RUN IN THE NORMAL MODE 
AS DETERMINED BY lHE 
OTHE~ S\JITCHES. 

CONTINUE TO RuN THE 
TEST MODE SELECTED BY 
SUITCri 3. 

SET 

STOP AT THE END of THE CUR~ENT 
PASS AND RETuRN TO KEY BOAkD 
CONTROL 

CYCLE TEST RUNS FRtlM RtAU re 
PUNCH TO RE~u. ETC. 

BP J SELECTS PUNCH MOD£ SELECTS READ M~uE. 

S~ J (USED ~HEN SUITCH 2 IS RESET 'k ~HE~ ~T~~TING T~E liST) 

BP 4 ST~P AND TYPE DIA~NOSTIC De NOT STfiP ~? rVPt ON E~R~~S. 

VI 
0> 

-0 
CD 
3 
(j"' 
t'b ..... 

'0 
~ 
0'1 

VI 
o 
VI 

'0 

8 
~ 
00 
OJ 
() 
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Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 2 of 20) 

49 * 
50 * 
51 * 
52 • 

S\..I 4 MESSA~ES UHENEVER AN 
ERROR OCCUR.:>. 

CBNTINUE RUN~ING REGARDLESS. 

-53·* NOTE: 10 RuN Cf}NTINBUS F~O~' RE~D TO PUN-CH THE OUTPJT ~F THE PUNCH 
54 * SH~uLJ 8E fED INTO THE READER. A LOOP SHOULD BE USED TO RUN 
55 * CBNrIN~JS ON THE R~ADER. 

56 PAGE 
57 • 
58 * 
59 * 
60 * 
61 * 

THE FOLLOwING SECTION OF CODE DEFINES EITHER A 925/930 INSTRUCTION 
SET OR A 9300 JNSTRUCTI~N SET. THIS IS DONE ON THE BASIS OF THE 
MACHINE TYPE STATEMENT Ar THE BEGINNING 6F T~E DECK. 

62 * 
63 * 
64 * 
65 
66 
67 
68 
69 
70 
71 
72 
73 

DF9300 
SINST 
P 
SlOX 
SSTX 
SBRX 

74 P 
75 SXAB 
76 SA!C 
77 !BAC 
78 $CLR 
79 
~o 

fl1 p 
8~ $RSH 
8J $RCY 
84 $l SH 
80 $LCY 
86 
87 
~8 

89 

$Nt)D 

~SHFr 

00 P 
91 $MIN 
q2 $MI8 
Q.3 SRIM 
q4 

95 
96 • 

PR6C 
NAME 
FORM 
PROC 
NAME 
NAME 
NAME 
IHSr 
END 
PROC 
NAME 
NAME 
NAME 
NAME 
INST 
END 
PROC 
NAME 
NAMe: 
NAME 
NAME 
NAMt:. 
FORM 
SHF r 
END 
PkOC 
NAMt: 
NAME. 
NAMt. 

INST 
END 

3.6.15 
I 
017 
077 

DEFINE INDEX Op·S TO IMPLY Xl. 

057 
(P(*1)*/2)++1.PCO).PC1) 

1 
037733 
037731 
037713 
037711 
O.040.P(0) 

1 
000 
002 
004 
006 
044 

DEFINE COMPATIBLE REGISTER OP·S 

DEFINE COMPATIBLE SHIFTS 

3.6.6.9 
P(2).060.PCO).P(1)**0777 

1 
071 
03C 

D~FI~E MISC. COMPATIBLE Op·S. 

03~ 

CP(*1)*/2)++P(2).~(O).?(1) 

Vl 
o 
Vl 

'0 

8 
0-
(X) 

~ 

Vl 
('1) 

"'0 ..,. 
('1) 

3 
0-
('1) 

'<> 
0-
01 
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Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 3 of 20) 

97 SX 
-96 * 

EQU 1 

99 AORG 0177 
04000000 100 SE'DC DATA 

101 * 
102 SSwTfRM F(tRM 3_6.3.12 
103 Q PR6C 1 

NAME 040000 
NAME 014040 
NAM~ 04000 
NAME 00('140 

DEFINE INDEX TAG'X' F6R Xl 
EOD C"NSTANT 

EOD CONSTANT 

104 SBPT 
105 St'tVT 
106 $R6V 
107 $SOV 
108 
109 

S~TFRM O.022_Q(0)*/(-12)**7.Q(OJ**07777++(Q(1»O)*/(~-Q(1» 
END 

110 END 
111 * 
112 PROC 
113 DF930 NAME 
11-4 * 
115 * IF NOT A 9300 THEN DO THE F6llaVING CPERATIONS 
116 * 
117 P 
118 $MIB 
119 $81M 
120 INST 
121 
122 
123 * 
1-24 $)( 

'125* 
126 * 

PROC 
NAME 
NAME 
FORM 
INSl 
END 

EQtJ 

127 ACR,:; 
12~ "f~DC DATA 
12~ * 
130 • 
131 N 
112 $SjV 
133 
134 
135 * 
136 M 
137 $BRC 
138 
139 
140 
141 
142 
143 p 
144 SDSC 

PROC 
NAt'li 

BRR 
E~D 

PROC 
NAME 
DO 
BRU 
BRlJ 
PZE 
END 
PROe,; 
NAME 

1 
012 
032 
3.6.1.14 
P(2).PCQ).P(*lJ.Ptl) 

2 

0177 
04('0000 

1 

$.4 

1 

M(*1 ).1.2 
M ( 1 » 
*$+1 
f1 ( 1 J 

1 
o 

DEFINE 1/0 INSTRUCTI~NS 

DEFINE INDEX rAG 'X' F6~ 2 ON 9JO 

EtlD CONSTANT 

SET t'~ERFlOU 

BRANCH AND CLEAR JNTERRUPT 

VI 
(1) 

-0 ...... 
(1) 

3 
0-
(1) .., 

-0 
0-
01 

VI 
o 
VI 

-0 

~ 
(X) 

VI 
() 



~ Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 4 of 20) I 
~ 
0 

145 SALC NAI'1t:: 050000 
146 SASC NAME: 012000 
147 $l~P NAME 014000 
148 I FORM 3,6.15 
149 -- J P(-I)-*-*2.-(P(1 )**4)*/J++2.P(O)++CP(1 )**1 )*/6 
{50 EN'D 
151 P PROC 1 
152 SCAl NAME 014000 
153 $CEl NAME 011000 
154 SCll NAME 010400 
155 $C.lT NAME 012000 
15-6 I FORM 3,6,15 
157 I P(I)**2.040.P(O)++(P(I)**4)*/12++(P(I)*'-I).-/6 
158 END 
1-.59 END 
160 DO TVPE=9300 

00177 0.4000000 161 DF9JOO 
162 DO TYPE<9300 
16.3 DF930 
It'4 PAGE. Vl 

165 * 0 
Vl 

166 * THE START OF THE PROGRAM --0 

167 .- 8· 
0. 

00200 168 AORG 0200 CD 
01 

00200 o 0 16 002)3 169 BEGIN LDA 8RUGO INITIALIZE RECOVERY LOCATIONS h 
00201 o 0 76 000)1 170 STA 1 
00202 o 0 76 00032 171 STA 032 
00203 o 0 01 002)4 172 8RuG6 BRU KYBD 
00204 o 0 21 01241 173 10'3D EXlJ RDIS 
00205 o 0 21 01231 174 EXU PDIS 
00206 o 40 37711 175 Ge2 CLR 
00207 o J 76 01444 170 STA T 1 
00210 o 02 0 020)1 177 RK8 0.1.1 
00211 o 32 01445 178 GOI 81M Tl+l READ CHARACTER 
00212 o 0 16 01445 179 LDA T 1 + 1. 
00213 o 0 14 01636 180 LDB =077 
00214 o 0 55 01637 1.8.1 SKM =' p' CHECK FOR CONTROL CHAR. 
00215 o 0 01 00217 182 8RU $+2 
00216 o 0 01 00233 183 BRU PO 
00217 o 0 55 01640 184 SKM =' R' 
00220 o 0 01 00222 185 BRU $+2 
00221 o 0 01 00256 186 BR.U RO Vl 

00222 o 0 55 01641 187 SKM =' 5' 
en 

"U 
-to 

BRU 00223 o 0 01 00225 18d. $+2 en 
00224 o 0 03 00317 189 BRM SO 

3 
a-

00225 o 0 :)4 01642 190 SKA =070 CHECK FOR DIGIT 
en ... 

00226 o 0 01 002J6 191 BRU GO:? IF N~T CONTROL ~R DIGIT CLEAR --0 
00227 o 0 14 01444 192 LDB T 1 0-

<..n 
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Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 5 of 20) (1) 
-0 ..... 
(1) 

3 
00230 o J 74 01446 tQJ 518 Tl+2 SAVE C~ANNEL NUMB~R IN 11+2 CT' 

---(1) 

002Jr-·--0-J7601444 194 STA T 1 SAVE UNIT Nur1ct.~ IN r 1 .., 
OQ232 o 0 1)1 00211 195 8RU GOI ...a 

196 PAGE ~ 
til 

197 * 
198 * PUNCH CHANNEL SET UP ROUTINE 
199 ,. 

002JJ o 0 OJ 00323 200 PO 8RM MAKECH GET CHANNEL NO. BuILT. 5AVED IN Tl+2 
00234 1 17 01643 201 LDX =-4**0177777 UPDAIE EBM/EOD·S 
00235 o 1 16 01234 202 LDA PALC+l.X 
00236 o 0 11 01644 203 ETR =OC:;0277677 
00237 o 0 13 01446 204 MRG 11+2 JNSE~T CHANNEL DESJGNATleN 
00240 1 0 76 00235 205 S1A *$-3 
00241 1 57 00235 206 BRX $-4 
00242 1 17 01645 207 LDX =-~**JI77777 uP DA H:. SKS· S 
00243 o 1 16 01227 208 LDA PCfT+l.X 
00244 o 0 11 01646 209 ETR =057737677 
00245 o 0 13 01447 210 MRG 11+3 
00246 1 0 76 00243 211 STA *$-3 
00247 1 57 00243 212 8RX $-4 Vl 

00250 1 17 01643 213 LDX =-~**JI77777 UPDAIE C~ANNEl COMMANDS 0 
Vl 

00251 0 1 16 01212 214 LDA PIOSD+2.)( ...a 
00252 o 0 11 01647 215 ETR =0C:;0277777 

0 
0 
~ 

00253 o 0 13 01450 216 I'1RG Tl+4 OJ 

00254 1 0 76 00251 STA 
01 

217 *$-3 n 
00255 1 57 00256 218 BRX $+1 
00256 1 57 00251 219 8RX $-5 
00257 o 0 16 01230 220 LDA PTl UPDAIE UNIT NO. 
00260 o 0 11 01650 221 EIR =-2 
00261 o 0 IJ 01444 222 MRG Tl 
00262 o a 76 01230 223 STA PTL 
00263 o 0 13 01651 224 I'1RG =02000 MA~E N6 LEADER E~M 
00264 o 0 76 01227 225 STA PPT 
00265 o 0 01 002)4 226 8RG KYEiD 

2£7 • 
228 * ~EADER CHANNEL SET UP Io{thJTINt.. 
22Y • 
230 * 

00266 o 0 03 00323 2~1 Rr MRM ~I A ~ t C rl Gt:T C"i.ANNt.L Nf1 gUilT 
00207 1 17 01643 232 LDX =-4*·J17777J UPIlAIt: E~M/':I"\L·.:> 

00270 o 1 10 C1244 2]j Ln. RAlC+l .. X 
00271 o 0 11 01644 234 ETR =050277677 
00272 o 0 1.3 01446 235 MRG Tl·2 
00273 1 o 76 ClO27(1 236 S1A *$-3 
00274 1 57 00270 237 BRX $-l! 
00275 1 17 01643 23B LDX =-4**J177777 BUILD SKS·S 

~ 00276 (} 1 16 012dO 239 lDA RCJT+l .. X I 

:t 00277 o 0 11 0164f 240 ETR =057737677 



~ Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 6 of 20) I 
~ 
~ 

00300 o 0 13 01447 241 MRG T1+3 
00301 1 0 76 0027f- 242 SlA *$-3 
00302 1 57 00276 243 BRX !-4 
00303 1 17 01652 244 LDX =-10**0177777 BUILD CHANNEL COMMAND E6M/E6D-S 
00304 O· 1 16 012'24 245 LDA RTORD+2.X 
00305 o 0 11 01653 246 ETR =070'277777 
00306 o 0 13 01450 247 MRG Tl+4 
00307 1 0 76 00334 248 Sl.\ *$-3 
00310 1 57 00311 249 BRX $+1 
00311 1 57 00304 250 BRX $-~ 

00312 o 0 16 01240 251 LDA RPT BUILD RPT ~ITH UNIT N~. 

00313 o 0 11 01650 252 ETR =-2 
00314 o 0 13 01444 253 MRG T1 
00315 o 0 76 01240 254 STA RPT 
00316 o 0 01 002)4 255 BRU KYBD 

256 * 
257 * 
258 * START TEST R0NNING 
259 * 

00317 o 02 00000 260 So DSC 0 DISCtlNNECT Vl 

00320 o 22 4 0013 261 BPT 3 STARl READ OR PUNCH? 0 
Vl 

00321 o 0 01 00640 262 8RU IN READ -.0 

00322 o 0 01 00356 26J 8RU 6UT PUNCH 8 
264 PAG€ 

0-
00 
01 

265 * () 

266 * BUILD CHANNEL N6. SUBROUTINE 
267 * 

00323 o 0 00 000)0 268 MAr<ECH PZE 
00324 o 40 37711 269 CLR 
00325 o 0 16 01446 270 LOA 11+2 GET CH. NO. 
00326 o 0 5401654 271 SKA =4 E6D RE.QUIRED 
00327 o a 14 00177 272 LOB EtlDC YES 
00330 o 0 74 01450 273 SIB Tl+4 NO. SAVE Eon BIT. 
00331 o a 11 01655 274 ETR =3 
0033,2 o 0 76 01446 27'5 STA Tl+2 
00333 1 17 01446 276 LDX Tl+2 
00334 o 0 16 01450 277 LOA Tl+4 
00335 o 1 13 00352 278 MRG HA~ETB.X BUILD EOM/EOD SELECTI~N 
0033'6 o 0 76 01446 279 ST. T1+2 SAVE EOM 
00337 e 40 37713 l80 BAC BUILD SKS SElECTIjN 
00340 o 0 54 00177 l81 SKA EeDC 
00341 o 0 14 01656 282 LDB =040000 Vl. 

00342 o 40 377.33 283 XAB 
(1) 

-0 ..... 
00343 Q, 1 13 00332 284. MRG MAKETB.X (1) 

00344 o 0 76 01447 285 ST~ Tl+3 SAVE SKS 
3 
0-

00345 o 0 16 01444 286 LDA Tl BUILD UNIT NO. 81T 
(1) 
""I 

00346 o a 11 01657 287 ElR =1 -.0 
00347 o 0 12 01657 2A~ EBR =1 0-

01 
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00350 0 0 76 01444 
00351- 0. 0 41 00323 

00352 
00353 
00~54 

00355 

00356 
00357 
00360 
00361 
00362 
00363 
00364 
00365 
00366 
00367 
00370 
00371 

000372 
00373 
00374 
00375 
00376 
00377 
00400 
00401 
00402 
00403 
00404 
00405 
00406 
00407 
00410 
00411 
00412 
00413 
00414· 
00415 

00416 
00417 
00420 
00421 

00000000 
onQ00100 
2-0000000 
20000100 

1 17 01660 
o 40 37711 
a 1 76 01344 
o 0 05 01651 
1 57 00360 
o 0 21 01230 
o 0 21 01233 
o 0 21 012J6 
o 0 31 012)7 
1 17 01643 
9 0 14 01652 
o 0 16 00431 

,,0 0 03 006 1 0 
o 0 21 01226 
o 22 4 0004 
o 0 01 00416 
o 0 21 01231 
o 02 0 02641 
o 30 01663 
o 30 01664 
o 30 01665 
o 30 01666 
o 40 37733 
o 0 13 01635 
o 0 76 004J7 
o 30 00000 
o 71 00407 
1 57 00407 
o 02 14000 
o 20 1400n 
o Q CH 00413 
o a Jl 002)4 

o 0 03 00476 
o 0 21 01224_ 
o 0 01 00422 
o 0 21 01227 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 7 of 20) 

2ACJ STA 
290 BRR 
291 * 
292 I'U.t<ETB DATA 

293 
294 * 

PAGi: 

Tl 
MAKECH 

SAVE UNIT ~O. 81T 
EXIT 

O.OtOO~020000000.u2000J100 

295 * PAPER TAPE PUNCH ftUTPUT SECTI~N. 

196 * 
297 ftUT 
298 
299 
300 
301 
302 ftUT4 
303 
304 

LDX 
CLR 
STA 
ADD 
BRX 
EXU 
EXU 
LCH 

305 LDX 
306 LD8 
307 LOA 
308 8RH 
309 EXU 
310 BPT 
J 11 BRU 
312 ftUT2 EXU 
313 TYP 
314 HIS 
315 HIB 
~16 HIS 
317 MI8 
~ld XA8 
319 MRG 
320 STA 
121 MIB 
322 MIN 
323 BRX 
324 GtTt:}P T~P 

325 CAT 
3?b 8RlJ 
327 8RU 
32~ * 
32Y ~:WT4A 

330 
331 
332 

'3RI'1 

EXU 
8RU 
EXU 

=-64**0177777 

IMAtiE+64.X 
=01000000 
$-2 
PTL 
PALC 
PI~SP 

=-4**JI77777 
=ERHSGl 
PC.aTC 
UCZ 
PCET 
4 
OlJT4A 
POlS 
0.1.4 
=052121225 
=051514651 
=012246451 
=031452712 

MI8X 
$+1 
00 
$-1 
$-? 
o 
o 
$-1 
KYED 

OUTPIN 
PCAT 
$+? 
PPT 

SET UP 6UTPUT IHAGt ~IT~ 64 ~O~DS 

START PUNCH ~ITH LEADER 
ALERl CHANNEL 
LOAD I~SP I~AGE.64 

SET UP FftR SUBRftUTINE T~ TYPE: 
J~SP. RUTPUT 

UAIT FOR CHANNEL COUNT = ZERft 
ERROR ON OUTPUT 
YES. CHECK BP4 Fft~ N~ STOP 
Ntl. NO STOP ftN ER~6R 

ERRftR. DISCONNECT CHANNEL 
TYPE GENERAL ERRO~ MESSAGE 
1 E 
RRtlR 

DUR 
ING 
TyPE SPECIFIC ERROR MESSAGE 

TO BE REPLACED .T RUN TIHE 

GJ PI~ AND CHEC~ C~A~NfL ADU~cS~ 

IF CHANNEL INACTIvE ~EADDRE~S PUNCH 

Vl 
CD 
~ 

CD 
3 
0-

~ 
..... 
'D 
0-
01 

Vl 
o 
Vl 

'D 
o 
~ 
ex> 
01 
() 



t Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 8 of 20) 
t 

00422 o 0 21 01233 333 EXU PALC 
00423 o 0 21 01210 334 LCH PleSD LOAD CH. IOSD IMAGE.54 
00424 a i) 31 01211 
00425 1 17 01643 335 OUTI LOX =-4·*0177777 SEf UP ERROR MESSA~E: 

.0-0.4-2-6· 0 .. .0 -1.4 -0.1.6--57 3-3"6 LD-8 . :: E RM-S-G-2 l,jS·O. OUTPUT 
00427 o 0 16 00431 337 LOA PCATC 
00430 o a 03 00610 338 8'RM WCZ \,JAIT FOR COUNT EQ~AL ZERO 
00431 o 0 21 01224 339 PCATC EXU PCAT CHAN. ACTIVEl 
00432 o 0 01 00431 340 8RU $-1 YES 
00433 o 0 21 01226 341 EXU PCET NO. ERROR? 
00434 o 22 4 0004 342 SPT 4 YES. IS STBP ALLOwED? 
004'35 o 0 01 00437 343 BRU $+? NO ERROR OR NO STOP 
00436 o 0 01 00376 344 BRU OUT2 ERROK STOP ALLOWED 
00.37 o 0 03 00416 345 8RM OUTPIN G~ PIN AND CHECK CHANNEL ADDRESS 
00440 o 40 37711 ~46 CLR 
00441 o 0 76 01452 J47 STA PRF R(PUNCH REPEAT) 
00442 o 0 21 01230 348 OUTIA EXU PTL 
00443 o 0 21 01233 349 EXIJ PAlC 
00444 9 0 21 01210 350 LCt-! PleSD LOAD 1050 IHAGE.64 
00445 o 0 31 01211 Vl 

0 
00446 1 17 01643 351 lOX =-4**0177777 SET UP ERRBR MESSA~E: Vl 

00447 o 0 14 01657 352 LOB =ERMSG2 '<> 

00450 o 0 16 00431 353 LOA peATe 8 
0-

00451 o 0 03 00610 354 8RM \.JC7 CD 
OJ 

00452 o 0 21 01224 355 EXU peAT CHAN • .ACTIVE? () 

00453 o 0 01 00452 356 SHU $-1 YES 
00454 a a 21 01226 357 EXU PCET NO. CHAN. ERROR 
00455 o 22 4 0004 358 SPT 4 YES. IS ERROR STOP ALLftwED 
00456 o 0 01 00450 359 BRU $+? N~.i'4n 

00457 o 0 01 0037f: 360 8RU 60T2 YES 
00460 o 0 03 00476 361 8RM 6UTPIN Gj PIN AND CHECK CHANNEL ADDR~SS 

00461 a 0 53 01452 302 SKN PRF PUNCH REPEAT 
00462 . 0 0 01 004~4 363 I3RU $+7 Rt::SET 
00463 0001004:'7. 364 8f-<U ~UT3 SET 
00464 o 0 16 0167(', 365 LDA =-1 S(PJNCH REPEAT) 
00465 o 0 76 01452 366 STA Pf-<F 
00466 o 0 01 00442. ~67 BRU OUTIA 

36,8 * 
369 * 

0'04&1 0' 22 '4 0043 370 OUT3 BPT 1 Get 6R ST~R 
0047'0' o 0 01 '0'0'234 371 BRU KYBD ST~P 

0'0.'7'1 O· 22' :4 002J 372 BPT 2 GO. C·YCLE1 Vl 
(1) 

00.72 0' 0 0'1 00640 37J 9RU IN YES -0 ..,. 
00.73 o 22 4 0013 374 BPT 3 6N~ ONLY (1) 

3 
0'O4~7 4 o 0 01 00640 375 BRU IN' 0""" 

(1) 

0'047'5 o 0 01 00336 376 8RU OUT .., 

377 * -0 

378 * SUBROUTINE TO CHECK CHANNEL A~nRESS 
0-
OJ 



t 
& 

-0-0-4;7·6---0-0- ·00. ·OOO-JO-
00477 0 0 21 01232 
00500 G. 0 ~J 01444 
00'5,01 0 0 16, 014,44 
00502 0 0 12 01671 
00503 0 0 54 01670 
00504 a 22 4 0004 
00505 a a 41 00476 
00506 1 77 01445 
00507 0 40 37733 
00510 0 0 13 01635 
00511 0 0 70 00530 
00512 0·0 16 01671 
00513 0 0 03 00537 
00514 0 0 76 00577 
00515 0 0 74 006JO 
00516 0 0 16 01444 
00517 0 a 03 00537 
00520 a 0 76 006)5 
00521 0 0 74 006)6 
00522 0 0 21 01231 
00523 1 17 01672 
00524 0 02 0 02641 
00525 1 30 00574 
00526 1 57 0052S 
00527 1 17 01445 
00530 0 30 00000 
00531 0 71 00530 
00532 1 57 00530 
00533 1 17 01.673 
005JA 1 30 00610 
00535 1 57 00534 
00536. 0 a 01 00412 

00537 
00540 
00541 
00542 
00,543 
0054A 
00545 
00546 
00547 
00550 

o 0 00 00000 
1 17 01674 
o 40 37731 
o 60 04 003 
a 1 76 01436 
o 0 16 01(>75 
1 57 00542 
o 40 37711 
1 17 01674 
o 60 06 005 

T abl e 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 9 of 20) 

379 * 
J.SO-O-UlP Uot -P·ZE--
381 EXU 
38,2 PIN 
J8J LOA 
384 EOR 
385 
386 
J87 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
39~ 

399 

SKA 
BPT 
8RR 
STX 
XA8 
MRG 
STA 
LOA 
BRM 
STA 
STB 
LOA 
8RM 

STA 
STB 

400 EXIJ 
401 LUX 
402 TYP 
403 MIB 
404 8R.( 
40::' LOX 
406 OTPINI MIS 
407 MIN 
408 BRX 
409 OT'IN2 LOX 
410 MIS 
411 BR)( 
412 8RU 

413 * 
414 * 

-0 
PASC 
Tl 
11 
=IMAGE+64 
=-1 
4 
OUTPIN 
Tl+1 

MI8X 
OTPINI 
=IMAGE+64 
MKOCT 
OTPNM1 
6TPNMl+1 
Tl 
MKOCT 
OTPNH2 
OTPNM:?+1 
POlS 
=-15**0177777 
0.1.4 
OTPNM+15.X 
$-1 

T 1 + 1 
00 
$-1 
$-2 
=-12**0177777 
OTPNM2+3.)( 
$-1 
GOTOP 

ALERt TO STORE PUNCH CHANNEL 
ST~RE ADDRESS 

COMPARE ~ITH EXPECTED 

N~T EQUAL 
E~JAL BR ERRBR ST~P NBT PERftITTED 
SAVE LENGTH OF ER~OR MESSAGE 
S~T UP ERROR OUTPuTTER 

GENEHATE EXPECTED PIN W~RD IN BCD 

SAVE EXPECTED 

GENERATE ACTUAL PIN UORD IN BCD 

DISC~NNECT PUNCH CHANNEL 

euTPuT MESSAGE 

OuTPUT SPECIAL ME~SA~E 

OUTPUT RECEIVED AND EXPECTED MESSAGE 

415 * SUBROUTIN€ TO ~AKE ONE ~ORD INTO 8 BCD OCTAL DIGITS 
416 * 
417 MKOCT 
418 
41y 
420 
421 
422 
423 
424 
425 
426 

PZE 
LDX 
ABC 
LSH 
STA 
lDA 
8RX 
ClR 
lDX 
Ley 

o 
=-8**0177777 

3 
Tl+10.X 
=0 
$-3 

=-8**0177777 
6 

o TO \JORO TB 8 
SHIFT OUT ~CTAL DIGIT 
SAVE BCD CHARACTE~ 
CLEA~ A 

REASSEMBLY clCD CHARACTERS INT~ A + B. 

VI 
I'D 

"1J 

CD 
3 
0-
CD ..., 

-.0 
~ 
<.n, 

VI 
o 
VI 

-.0 

8 
'" (X) 
01 
() 



~ 
I 

~ 
00551 
00552 
00553 
00554 

00555 
00556 
00557 
00560 
00561 
00562 
00563 
00564 
00565 
00566 
00567 
00570 
00571 
0057.2 
00573 
00574 
00575 
00576 
00577 
00600 
00601 
00602 
00603 
00604 
00605 
00606 
00607 

00610 
00611 
0061~ 
00613 
006114 
00615 
00616 
00617 
00620 

o 1 13 01456 
1 57 00550 
o 40 37733 
a 0 41 00537 

52254524 
12212424 
51256262 
12265146 
44122330 
214.54525 

·43122431 
24124546 
Q31221.27 
~1252512 

66316330 
12256747 
a5236325 
Z4122126 
~3255112 
25674725 
23632524 
12121212 
00000000 
00000000 
~3121252 
51252325 
j1652524 
12121212 
00000000 
00000000 
33125252 

a 0 00 00030 
o 0 7,6 00617 
o 0 05 01.657 
o 0 76 00614 
o 20 12,000 
o 0 01 00617 
a 0 41 00610 
a 20 14000 
o 0 01 00614 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 10 of 20) 

427 HRG Tl+10.X 
428 BRX $-2 
429 XAB 
430 BRR MK6CT fXIT 
4~1 * 
432 * 
.3J * ERROR MESSAGES F6w CHA~~EL ADURESS T~ST SUBROUTINE 
434 * 
435 OTP~M BCD 52. lEND ADDRESS F~6M CHANNEL DID N~T AGREE UITH EXPECTE 

436 BCD 8.D AFTER 

437 BCD 12.EXPECTED 

43d OTPNMI DATA 0.0 

439 BCD 16.. 1RECEIVED 

440 OTPNM2 DATA 0.0 

441 8CD 4.. 11 
442 PAGE 
443 * 
4A4 * WAIT FtlR C6UNT EQUAL ZERO SUBKOUTINE. 
445 * 
446 WCZ 
447 
44·8 
449 
450 
451 
452 
453 
454 

PZE 
Sf A 
ADD 
STA 
ell 
BRU 
8RR 
CAT 
BRU 

$+6 
=1 
$+1 
00 
$+2 
\.IC1 
00 
$-4 

EI~TRY 

SAVE R/PCAI 
MAKE A ell 
S,AVE RIPelT 
C = 021 
N~ 

YES 
CHANNEL ACTIVE1 
YES 

Vl 
o 
Vl 

-0 

~ 
~ 
() 

Vl 
CD 

"'0 ...... 
CD 
3 
0-
CD 

~ 
t1l 



""'''j~''V' 

9300 Computer, Extended Mode I/O Test Program (S.heet 11 of 20) 
c.n 

Table 4-6. (1) 
'-0 
;-
3 

00621 o 22 4 0004 455 BPT 4 NC. INHIBIT ERR6RS 0-
--~(1), 

00622:-010 41 0061~ -456--- eRR WCI YES .., 

00623 • 11 01444 457 STX Tl NO. PRI~T ERROR "ESS4;E '<) 

00624 o 40 377J3 458 XAB 0-
-Ol 

00625 o 0 13 01635 459 f1RG MIBX 
00626 o 0 76 006JA 460 STA $+6 
00627 1 17 01676 461 lOX =-13**0177777 
00630 o 02 0 02641 462 TYP 0.1.4 
00631 1 30 01500 463 MIS OISMSG+IJ.X 
00632 1 57 00631 464 8Rx $-1 
00633 1 17 01444 465 lDX Tl 
00634 o 30 00000 466 MIS 00 
00635 o 71 00634 467 MIN $- J 
00636 1 57 00634 468 BRX $-2 
00637 o 0 01 00412 46'J BRU GIjTOP 

470 PAGt:. 
471 * 
472 * INPUT SECTION 
473 * 

00640 o 0 03 01177 474 IN 8RM STARTP STAR. READER c.n 

00641 o 22 0 400) 475 ROV 0 
c.n 

00642 o 0 21 01243 476 EXU RAlC ALERt '<) 

00643 o 0 21 01212 477 lCH RI6SD U1AD 16SD BUFFER.64 
'0 
0 
.0-

00644 o 0 31 01213 'co 

00645 o 0 21 012J5 478 INOa EXU RCZT C=O 
,VI 
() 

00646 o 0 01 00657 479 BRU INO Net 
00647 o 0 21 0123.1 480 RCATe EXU RCAT YES. CHAN. ACTIVE 
00650 o 22 .. 0004 481 BPT 4 YES. ERROR ST6P PERMITTED 
00651 o 0 01 00670 482 BRU INOA Net. Nt) CONT. 
00652 I 17 01676 483 LDX =-13**0117777 YES 
00653 o 02 0 02641 484 TYP ·0.1.4 
00654 1 30 01525 485 .11 B ERf"lSG4+13.X 
00655 1 57 00654 466 BRX $-1 
00656 o 0 01 00412 467 BRU GOTOP 

488 * 
00657 o 0 21 01234 469 I NO EXU RCAT CHAN. ACTIVE STJLL? 
00660 o 0 01 00645 490 BRU IN08 YES 
00661 o 0 21 01235 491 EXU RCZT NO. C=O 
00662 o 0 OJ 0065.1 492 8RU $+2 NB 
00663 o 0 01 00670 493 BRU INnA vt:S 
00664 1 17 01645 494 LDX =-3**0177777 SET UP ERRBR MESSAGE 
00665 9 0 14 01677 A95 lDB =ERMSG5 
00666 o 0 16 00647 A96 LOA RCATC 
00667 o 0 03 00610 497 BRM UC1 G~ D~ DISC6NNECT £RR'R TEST 
00670 o 0 16 017)0 A98 INQA LDA =0~3120152 BLOCK N6. t 
00671 o 0 14 017)1 499 LDB =8UFFER+64 END ADDRESS EXPECTED 

~ 00672 o 0 03 0105~ '500 aRM CHECI( GO CHECI( DATA I 

~ 00673 o 0 03 01177 501 INI BRM STARTP STARl READER IF DATA C~ECKED ~.K. 



.f:Io. 
9300 Computer, Extended Mode I/O Test Program (Sheet 12 of 20) I Tobie 4-6. .f:Io. 

0) 

00674 o 22 0 400) 502 ROV 
00675 o 0 21 01243 503 EXu RAlC 
00676 o 0 21 0121i1. 504 LCI-4 RIRSP LCtAiJ I"SP 8UFFE.R.6~ 

OU677 o f) Jl 01215 
0-0700 o -0 r6 -01'6-7-0 50-:; L-OA =--1 . 

00701 o 0 76 01451 506 ST" SPF S( IOSP INPUT) 
00702 o 0 21 012-37 507 IN4 EXU RCIT INTERRECORD CONDlfl~~ 
00703 o 0 01 007)5 508 BRU $+2 NO 
00704 o 0 01 ,00732 509 BRU IN2 YES 
00705 o 0 21 01234 510 EXU RCAT CHAN. ACTIVE 
00706 o 0 01 00716 511 BRU INIA YES 
00707 o 22 4 0004' 512 ' BPT 4 NO. ERRBR STOP PE~MlrTED 
0071.0 o 0, 01 00732 513 BRU JN2 NO 
00,711 1 '17 01672 514 L'DX =-15·*0177777 YES 
007;12 '0 02002641 515 TYP 0.1.4 
,0071.3 1 30 01547 516 MIB ERMSG6+15.X 
0071,4 1 57 0071·3 517 BRX $-1 
00715 o 0 01 00412 '313 BRU GBIOP 

519 * 
00716 o D 21 01235 520 IN 1 A EXtJ RClT C=O Ul 

00717 o 0 01 007J2 521 8RU 1"14 NO 0. 
Ul 

00720 o 0 21 01237 522 EXU RCIT YES. CHAN. INTER-REC~RD -.0 
0 

00721 o 0 01 00732 523 BRU IN2 NO 0 
0-

00722 o 22 4 0004 524 BPT 4 YES. ERROR STOP PERMITTED ex> 
In 

00723 o 0 01 00732 ~25 BRU IN2 NO () 

00724 o 0 21 01241 526 EXU ROIS YES. STOP TAPE 
00725 1 17 01702 527 LOX =-17*·0177777 
00726 o 02 0 02641 528 TVP 0.1.4 
00727 1 30 01570 529 MIS ERMSG7+17.X 
00730 1 57 00727 530 BRX $-1 
00731 o 0 01 00412 531 8RU G~TOP 

532 .. 
00732 o 0 21 01236 53J IN2 EXU RCfT IF CHANNEL ERROR 
00733 0' 22 0 004) 534 StlV SET OVERFLOU 
00734 o 0 21 01'241 535 EXU ROtS ST~P TAPE 
00735 o 0 53014~1 536 SKN SPF IdSP INPUT FLAG 
00736 o a 01 00756 537 SHU IN3 RESEt 
00737 0' Cl 16 017)3 538 LOA =033120252 SET. GET BL(jCK NO.2 
00740 o a 14 01444 539 LDB 8UFFER+64 ENO ADDRESS EXPECTED 
00741 a 0 03·, 0 1 0 S·5 540 BRM CHECr< CrlE:CK DATA INPUT 

5'4-1 '* IF CORRECT CONTINUE. 
0.0742 o 0 '03 01117 542 3RM STARTP SrARI TAPE Ul 

00743; o 22 0 400) 54'3 RtiV 
en 

-u 
00744 o 0 2'1 01243 544" EXU RAt C ALERT CD 

3 
00745 O· 0 21 01216. ~4-5 LCH' RIRSP1 L'OAO II'}SP BUFFER.J2 c:r en 
00746 a 0 31 01217 .., 
00747 1 17 01645 546 LDX :-3**0177777 SET UP ERR"R MESSAGE -.0 
00750 9 0 14 017J4 547 LOB =ERMSG8 0-

In 



Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 13 of 20) 
Vl 
(b 

'U 
-+ 
(b 

3 
00751 o 0 16 00647 548 LDA RC.A TC 0-

(D 

-O:O-7-5Z--~o- 1}3- -O()6-1'O -5-4-9 -BRK U-CZ- Gtt\lAIT FctR C=O -- .. -~-~.., 

00753 o 0 21 01216 550 EXU RCET IF CHANNEL ERR"R -.0 
()I. 

00754 o 22 a 004J 551 SOV SET OVERFLOI.J t1l 

00755 o 0 21 01214 55.2 EXU RCAT IS READER STILL RuNNING 
00756 o 0 01 00750 553 BRU IN5 YES 
0,0757 o 0 21 01240 554 EXU RPT NO. WESTART TAPE KEADER 
00760 o 0 21 01243 555 1f'!5 EXU RALC 
00761 o 0 21 01220 556 LCH RI"RP LOAD lORD BUFFER+32.J3 
00762 o 0 31 01221 
00763 o 40 37711 557 CLR 
00764 o 0 76 01451 S5e STA SPF R (IOSP INPUT) 

-00785 o 0 01 007J-2 559 BRU IN4 
560 * 

00166 o 0 16 01735 '-61 INJ 'LDA =033120352 BLOCK NO. 3 
00767 o 0 14 017Jl 562 LDB =BUFFER+64 END ADDRESS EXPECTED 
00770 a 0 03 01055 563 BRM CHECK GO CHECK DATA 
00771 o 0 03 01177 564 8RM STARTP START TAPE 
00772 o 0 21 01243 ~65 EXU RALC 
0077J o 0 21 012~2 566 LCH RI~RD LOAD lORD BUFFER. 56 Vl 

0 00774 o 0 31 01223 Vl 

00775 o 0 21 01234 C;67 EXU RCAT CHAN. ACTIVE -.0 
0 

00776 o 0 01 00775 568 BRU $-1 YES. UAIT F~R STOP 0 
()I. 

00777 1 17 01674 569 lDX =-l'**0177777 CHAN. INACTIVE 00 
U'l 

01000 o 0 16 016J6 570 LDA =077 () 

01001 o 1 54 01444 ~71 SKA BUFFER+64.X CHECK FOR a's IN LAST 8 CHARACTERS 
01002 o 0 01 01024 572 SHU INJA 
01003 1 57 01001 573 eRX $-;':> 

0100A 1 17 01674 !574 INJB LDX =-8**0177777 O.K. INSERT CORRECT 8 CHARACTERS 
01005 o 0 16 01642 575 LDA =070 
01006 o 1 76 01444 576 STA aUFFER+64.X 
01007 ·0 0 05 01657 577 ADD =1 
01010 1 57 01006 578 BRX $-2 
01011 o I) 16 017)t- 579 lDA =033120452 BLOCK NO. 4 
010,12 ,0 0 14 01 ZJ7 5B-O LDB =i3UFFER+56 END ADDRESS EXPECTED 
01013 B 22 0 400) 581 ROV 
01014 o 0 03 01055 582 aRM CHECK Gt1 CHECK DATA 
01015 a 22 4 0043 5,8J BPT 1 TEST STOP? 
01016 o 0 01 00,2J4 584 8RU KYSD YES 
01017 o 22 4 002J 585 BPT 2 TEST CYCLE? 
01020 o 0 01 00356 586 BRU 6UT YES 
01021 o 22 4 001) 587 BPT J TEST ONE fiNLY. 
01022 a 0 01 -00640 588 BRU IN READ 
01023 a 0 01 00356 589 BRU OUT PUNCH 

590 * 
01024 o 22 4 0004 591 IN3A BPT 4 ERROR STOP PERMITTED 

~ 01025 o 0 01 010)4 592 BRU IN38 NO I 

~ 01026 1 17 01674 593 lDX =-~*·OI77777 F6RMAT LAST EIGHT CHARAcrERS FttR TYPE 



~ 
Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 14 of 20) I 

01 
0 r 

01027 a 40 37711 594 CLR 
01030 o 1 16 01444 595 IN3D LDA BUFFER+64.X 
01031 o 60 04 003 596 LSh 3 
010a2 o 1 13 01444 597 "RG BUFFER+64.X 
0-I-o-3-3---{)'-~-{)- 1-1 {)·1-7 -1-0- 5-9-8 E-T-R- =-0.7-0.7 
01034 o 0 13 01711 599 MRG =052120000 
01035 o 60 04 DOS 600 LSH 6 
01036 o 1 76 01055 601 STA MSGIMG+B.X 
01037 1 57 01030 602 BRX IN3D 
01040 1 170171.2 603 LDX =-19**0177777 OUTPUT ERROR MESSAGE 
01041 o 02 0 02641 604 Tl'P 0.1.4 
01042 1 30 01616 605 MIS ER"-'SG9+19.X 
01043 1 57 01042 606 8RX $-1 
01044 o 02 14000 607 T~P a 
01045 o 20 14000 60B CAT 0 
01046 o 0 01 01045 609 BRU $-' 
01047 a 02 0 02041 610 TYP O. J • 1 OUTPUT B CHARACTERS 
01050 1 17 01674 611 LOX =-P**JI77777 
01051 1 30 01065 612 MIEl MSGII1G+B.X 
01052 1 57 01051 6t3 BRX $-1 V') 

01053 o 30 01503 614 MIB ERMSGl+3 CK 0 
V') 

01054 o 0 01 01)412 615 8RU GfJT"P -.0 

616 * 8 
0-

617 * CD 
01 

01055 ~la MSGIMG ~ES P- h 
61·9 PAGE. 
620 * 
62.1 * CHECK INPUT DATA SU8ROUTINE. 
622 * 

01065 o 0 00 000)0 623 CHECK PlE 
01,066 o 0 76 0162t: 624 STA ERMSGO+6 SAVE 8U~CK NO. 
01067 o 0 21 01236 62.5 EXu ReEl CHECK FOR ERROR 
01070 a 0 01 01141 626 8RU PARER~ GO T~ PARITY ERRB~ RBUTINE 
01071 o 22 1 404) 627 O'VT CHECK FOR PREVIOUSLY N6TED ERRfiR 
01072 o 0 01 01141 628 8RU PARERR G~ TO PARITY ERRO~ R~UTINE 

0101.3 o 0 21 01242 629 EXU RASC STORE CHANNEL ADDRESS 
01074 o 0 33,0144.4 630 PIN Tl 
01075 o 0 74 01,445 6.31 STB Tl+1 SAVE EXPECTED 
010'76 o 0 16 0144A 632 LDA Tl 
0'10'77 8 0 12 01445 63J EOR II + 1 COMPARE ACTUAL ~ITH EXPECTED 
011'OQ, o 0 5. 01670 634 SKA =-1 AGREE 
01.101 o 0 01. 01·15,4 ~35 8RU PINERR NO V') 

01102 1 17 0166:0 636 CHECK2 LDX =-64··0177777 YES C'D 
"'0 

01103 o a 16 01675 6.37 LDA =00 
...,. 
C'D 

0:1104 o 0 14 01636 6Jd LDB =077 3 
c-

01105 o t 55 01 i4'i 6'39 SKM BUFFER+e>4.X CHECK INPUT BUFFER C'D .... 
01106 o 0 0101112 640 BRU Cl"iECKl ERROR -.0 
01107 o 0 05 01657 641 ADD =1 0-

11l 
01Jl0 1 57 01105 642 8RX $-3 



Vl 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 15 of 20) CD 
"'0 

it 
3 

01 t 11 o 0 41 01055 643 BRR CHECK EXIT IF ALL CORRECT 0-
(1) 

644 '* ----~- .... 

01112 o 22 4 0004 645 CHECKI BPT 4 ERROH STOP PERMITTED1 -.0 
0-

01113 o a 41 01055 646 8RR CHECK NO. EXIT OJ 

01114 o 0 76 01444 647 STA Tl YES 
01115 () 60 04 003 648 LSH 3 Ff)RM.T EXPECTED 
01116 o 0 13 01444 64~ MRG Tl 
01117 o 0 11 01710 650 EIR =0707 
01120 o 60 04 005 651 LS~ 6 
01121 o a 13 01713 652 MRG =012000052 
0117.2 o G 76 01631 653 STA ERP-1SGO+9 Sf'Rt EXPECTED 
01123 o 1 16 01444 654 LDA BUFFErt+64.X F(j~MAI RECEIVED 
01124 o 60 00 003 655 RSH 3 
01125 o 1 16 01444 65b LDA BUFFER+64.X 
01126 B 60 04 003 657 LSH 3 
01127 o 0 11 01710 658 ETR =0707 
01130 o 60 04 005 659 LSH 6 
01131 o 0 13 01713 660 MRG =012000052 
01132 o 0 76 01634 661 STA ERMSGO+12 ST~RE RECEIVED 
01133 1 17 01676 662 LDX =-13**0177777 Vl 

01134 o a 21 01241 663 EXU RDIS DISCONNECT READEH CHANNEL 0 
Vl 

01135 o 02 0 02641 664 TYP 0.1.4 -.0 
0 

01136 1 30 01635 665 MIB ERMSGQ+13.X 0 
0-

01137 1 57 01136 666 8RX $-1 00 
OJ 

01140 o 0 01 00412 667 BRU GOTOP () 

668 '* 
669 * PARITY ERROR SUBROUTINE 
670 * 

01141 o 22 4 0004 671 PARERR 8PT 4 ERR~H STOP PERMITTED1 
01142 o 0 41 01055 672 BRR CHECK NO 
01143 o 0 21 01241 673 EXU RDIS YES. DISCONNECT RfADER CHANNEL 
01144 o 02 0 02641 674 TYP 0 .. 1 .. 4 
01145 1 17 01714 675 LOX =-9**0177777 
01146 1 30 01627 676 MIB ERMSGP+9.X OUTPUT PARITY ERROR MESSAGE 
01147 1 57 01146 677 BRX $-1 
01150 o 02 14000 678 TOP 0 
01151 o 20 14000 679 CAT 0 
01152 o 0 01 01151 680 BRU $-1 
01153 o 0 01 011)2 681 8RU CHfCI(? RETURN T6 CHECK NuMBERS 

682 * 
683 * PIN ADDRESS ERROR SUBR~UTJNE 

fi84 * 
01154 o 22 4 0004 685 PINERR BPT 4 E~R6R ST6P PERMITTED 
01155 o 0 01 011)2 686 BRU Ct-IECK2 NO 
01156 o 0 16 01444 687 LOA Tl YES 
01157 o 0 03 00537 688 8RM MK6CT EXPAND ACTUAL TO ~CD 

.... 01160 o 0 76 006)5 68Y STA OTPNt12 SAVE 
I 

01161 o 0 74 006)6 690 STB OTPNt12+1 01 -



~ 
Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 16 of 20) I 

01 
to..) 

01162 o 0 16 01£145 691 LOA Tl+1 EXPAND EXPECTED TJ BCD 
011'63 o a 03 00537 692 BRM MKOCT 
01164 o 0 76 00577 693 STA OTPN"'l SAVE 
01165 o IJ 74 006)(} 694 ST8 OTPNMl+1 

··-0-1-166- -··0 Cl 2·1· -0-12 4 1 .6-C}:j- E-X-u- ·RDIS DI5C~NNECf READER 
01167 o 02 0 02641 696 TVP 0.1.4 
01170 1 17 01672 697 LDX =-15**0177777 
01171 1 30 00574 (,98 I'll B OTPNM+15.X OuTPUT GENERAL ME~SAGE 

01172 1 57 01171 699 BRX $-1 
01173 a 30 01624 700 MIS ERf'1SGQ+4 OUTPUT BLOCK NO. 
01174 P 30 01625 701 MIB ERMSGO+5 
01175 o 30 01626 702 MIB ERHSGO+6 
01176 o 0 01 00533 703 BRU OTPIN2 GO OUTPUT RECEIV~u AND EXPECTED 

704 * 
705 * START TAPE READER SUBROuTINE 
706 * 

01177 o 0 00 000)0 .70-7 STARTP PZE 
01200 1 17 01660 70,~ LDX =-64**0177777 
01201 o 40 37711 709 CLR 
01202 o 1 76 01444 710 STA BUFFER+64.X CLEA~ BUFFER Vl 

01203 1 57 01202 711 BRX $-1 0 
Vl 

01204 o 0 21 01240 712 EXU RPT START TAPE -0 

01205 o 0 41 01177 713 eRR STARTP EXIT 8 
714 PAGE 

~ 
00 
U1 

715 • () 

715 * 1/6 CHANNEL COMMANDS 

717 • 
R 01206 002 146 0 )0 718 PIOSP IOSP IMAGE.64 

01207 0100 01244 
R 01210 ,002 142 0 )0 719 PIOSD 1051) IMAGE.54 

01211 .0100 01244 
720 * 

R 01212 002 142 0 )0 721 RIOSD IOSIJ BUFFER. 54 
01213 0100 01344 

R 01,214 002 146 0 )0 722 RJOSP IOSP BUFFER.65 
01215 {)l01 01344 

R 0,1216 002 146 0 JC 723 RIOSPI 10SP 8UFFER.32 
01217 ,0040 01344 

fit ,01220 002 144 0 )0 724 RIIRP IORP eUFFER+32.3J 
01221 004.1 01404 

R 0.1222 002 140: 0 JC 725 RJ~RD lORD BUFFER.56 
01223' 0070 01344 Vl 

ro 
726 • ""0 

-t-

727 * ro 
3 

728 • 116 CHANNEl INSTRUCTIONS. 0-
ro 

129 * .., 
01224 a 2f) 14000 730 PCAT CAT 0 -0 
01225 o 20 12000 731 peZT CZ'T 0 

~ 
U1 



~ 
I 

01 
W 

01226 
--,--- - - -

01227 
01730 
01231 
01232 
01233 

01234 
01235 
01?36 
01?37 

01240 
01241 
01242 
01243 

01244 
01344 

01444 
01461 
01462 

01463 
01464 
01465 
01466 
01467 
01470 
01471 
01472 
01473 
01474 
01~75 
01476 
01477 

o 20 11000 

o 02 0 02044 
o 02 0 ()O044 
a 02 00000 
a ]2 12000 
a J? soaOD 

a :?O 14000 
o 20 12I"J.on 
a 20 11000 
o ~O 104Jo') 

o 02 0 02034 
o 02 00000 
o 02 12000 
o 02 50000 

52233021 
45452543 
12255151 
46514664 
62437012 
~4J16223 
.6454525 
a3632524 
12222526 
46512512 
23130073 
12246451 
31·452712 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 17 of 20) 

732 peEl 
733 '* 
734 PPT 
735 PTL 
736 PDIS 
737 PA5C 
738 PALe 
73~ .. 
710 .. 
7~1 ReAl 
74'::> RClT 
74J RC!:T 
74' RrIT 
745 * 
746 RPT 
147 RDIS 
748 RAse 
749 RALC 
750 '" 
751 .. 

CET 

PPT 
PTL 
DSC 
Ase 
ALe 

CAl 
ClT 
CEl 
CIT 

RPT 
DSC 
Ase 
ALC 

0 

0.1.1 
0.1.1 
a 
0 
0 

0 
0 
0 
0 

0_1.1 
0 
a 
0 

752" eUTPUT IMAGE AREA_ INPUT 3UFFcR A~EA 

753 '" 
754 IMAGE RES 64 
755 BUFFER RES 64 
756 '" 
'57 .. 
758 '" TEMPeRARY STBRAGE AND FLAGS 
759 '" 
760 Tt RES t3 
761 SPF RES 1 IOSP INPUT FLAG 
J62 PRF RES 1 PUNCH REPEAT FLAG 
763 PAGe: 
764 '" 
765 '" ERR~R AND STATUS MESSAGES. 
l66 * 
767 DISHSG BCD 52.1CHANNEL ERR~R~USLY DISC~NNECTED BEF~RE C-O. DURING 

tn 
m 

""0 

Cb 
3 
a­
m 

---,-

...0 
0-
0'1 

tn 
o 
VI 

...0 

8 
0-
00 
01 
() 



~ 
I 

Ut 
~ 

01500 31466247 
01501 73124664 
01502 63476463 
01503 J3125252 
015041146622·4 
01505 73124664 
01506 53476463 
01507 33125252 
Oi510 52233021 
01511 45452543 
01512 12243124 
01513 12454663 
01514 12243162 
01515 23464545 
01516 25236312 
01517 06 302545 
01520 12231300 
01521 12464512 
01522 31466224 
01523 12314547 
01524 64635212 
01525 J1466224 
01526 73123145 
01527 47646352 
01530 52233021 
01531 45452543 
01532 12243162 
01533 23464545 
01534 :l5236325 
01535 ~4122464 

01536 51314527 
01537 12314662 
01540 47123145 
01541 47646373 
01542 12233163 
01543 12452565 
01544 25511212 
01545 83516425 
01546 33125212 
01547 52246451 
01550 31452712 
01551 31466247 
01552 12314547 
01553 64631223 
01554 13001231 
01555 45243123 
01556 21633145 
01557 ~7122546 
01560 511;247.21 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 18 of 20) 

768 ERHSGI BCD 16 .. I~SP. aUTPUT. II 

769ER"S(;2 BCD 16 .. 18SD. IUTVUT. l' 

770 ER"SIi4 BCD 52.ICHANNEl DID N~T D1SC~NNECT ~HEN CaQ ~N I~SD INPUT! 

771 ER~SG5 BCD 12.105D. INPUT! 

772 ERI1SG6 BCD 52.1CHANNEL DISCO~NECTED DURING IOSP INPUT. CIT NEVER 

773 BCD 8.TRUE. 1 

774 ERP1SG7 BCD 48 .. 1DURING I~5P INPUT C=Q INDICATING fOR PAST BUT C 

U') 

o 
U') 

'0 

8 
0-

~ 
() 

U') 
(1) 

"'0 .... 
(1) 

3 
0-
(1) .., 

'" 0-
Ut 



9300 Computer, Extended Mode I/O Test Program (Sheet 19 of 20) 
VI 

Table 4-6. /1) 
-0 

m 
3 

01561 62631222 0-
-- /1)--

01562-- 6A631223 ""'l 

01563 31631266 775 BCD 20.IT WAS NEVER TKUE. J '" 0-01564 21621245 <.n 
01565 25652551 
01566 12635164 
01567 25331252 
01570 . 31466247 770 ERI1S~8 BCD 12.I'5SP. INPUT! 
01571 7312J145 
01572 47546352 
01573 52314651 777 ERI1SG9 BCD 52.1IjRD ttN INPUT [)ID NtH IGN~RE THE LASr ~ CHA~ACTERS. 
01574 24124645 
01575 12314547 
01576 64631224 ... --

0157' 312'12'5 
.. 6GO ~66J1231 
_01001 2,.5.651 
01602 25126330 
01603 25124321 

_.0--'604 62631210 VI 
0 01605 12233011 VI 

01606 51212363 '" 0.16.07 25516273 g 
0-01610 12226463 778 BCD 24. BUT RfAO THE FeLL3~INGI ex> 
<.n 01611 12512521 () 

01612 24126330 
01613 a!H226'6 
01614 43 .. 3.666 
01615 31~527'2 
01616 S2524721 77~ ER"S~P BCD 8.IIPARITY 
01617 ~1316370 
01620 52J14547 780 fR"S~O BCD 40.IINPUT ERRDR IN BLGCK Ne. NIEXPECTfD DOl 
01621 64631225 
01622 51514651 
01623 1231'512 
01624 22434623 
01625 42124546 
01626 JJI2~5_52. 
01627 2567.715 
01630 1363251. 
01631 12242452 
01632 51252J25 781 BCD 12.RECEIVED Doa 
016J3 J1652524 
01634 12242452 

782 • 
016J5 o 30 00000 783 MIIX "11 B 0 eUfPUT INSTRUCTIGN 

,J:Io.. 784 • 
I 

7P.5 • U1 
<.n 



~ 
I 

~ 

01636 
01637 
01640 
0-1-6·4·1-· 
01642 
01643 
016 .. 44 
01645 
01646 
0164.7 
01,650 
01651 
01652 
01653 
01654 
016.55 
0165,6 
016,.1 
01.660 
01661 
01662 
01663 
01664 
01665 
01.666 
01667 
01670 
01671 
01.672 
016,73 
01674 
01675 
01576· 
01677 
017'00 
01701 
01702 
01703 
01704 
01705 
01706 
01707 
01710 
01711 
01712 
01713 
01714 

( 
'. 

00000200 
00000077 
00606041 
00606051 
00-6.0-6-0-6'2--
00000070 
DO 17777.4 
$02776:77 
00177775 
~7737677 
50277777 
7777.777.6 
00002000 
00'17776.6 
702'77777 
00000004 
00.00'0003 
000.40000 
.0000001 
G0.l7·7700 
01000000 
000015'00 
521212.25 
$1.514651 
i2246451 
JI452712 
0000.1504 
77777777 
0000"1344 
0017'7761 
00177764 
00,177770 
00000000 
00177763 
00001525 
33120152 
00001444 
00177757 
33120252. 
00001570 
33120352 
33120452 
90001434 
00000707 
i2120000 
00177755 
12000052 
00177767 

Table 4-6. 9300 Computer, Extended Mode I/O Test Program (Sheet 20 of 20) 

1St» E~D BEGIN 

Vl 
o 
Vl 

'0 

8 
0-
co 
lJ1 
() 

Vl 
(1) 

"'0 

ro 
3 
0-
(1) .., 

'0 
0-
lJ1 



September 1965 SDS 90068~C Paragraphs 5. 1 to 5. 12 

SECTION V 
TROUBLESHOOTING 

5.1 dENERAL 

5.2 This section contains information useful when 
troubleshooting the Model 932XX series TMCCs. 

5.3 Troubleshooting information contained herein is 
based o~ the test programs given in Section 4 of this 
manual. When an error is indicated during performance 
of the tests given in Section 4, reference shoul d first be 
made to the Programming Flow Charts illustrated in 
figure 5-1 and then to the appl icable referenced data. 

5.4 TEST PROGRAM FLOW CHART 

5.5 Figure 5-1 illustrates the programming flow data 
for the extended mode test programs given in Section 4. 
An example of the usage of the flow charts is given in 
the following paragraphs. 

5.6 FLOW CHART EXAMPLE 

5.7 In presenting the example of usage of the flow 
charts, the following points will be assumed: 

a. Paper tape reader connected to one of the 
interlaced channel s. 

b. Breakpoint 1 switch reset. 

c. Breakpo int 2 switch reset. 

d. Breakpoint 3 switch set. 

e. Breakpoint 4 switch reset. 

f. An error exists in block 4. 

5.8 At the in itial ization of the test, the channel num­
ber has been inserted on the typewriter, the un it number 
being used, and the character" R" for the paper tape 
reader. The program begins at the top of sheet 1 of 
figure 5-1. The program in itial izes restart location, 
disconnects all channels, addresses the keyboard and 
reads the character typed. As the character typed is an 
"R", the flow proceeds to the right from CHAR: R to = R 
and is picked up again on sheet 2. The program then 
builds channel and unit mask words, and builds: RPT, 
RCAT, RCET, RCZT, RCIT, RALC, and RDIS (Read 
Paper Tape, Channel Active Test, Channel Error Test, 
Channel Zero Count Test, Channel Inter-Record Test, 
Alert Channel, and Disconnect Channel, respectivel y). 
The EOM/EOD commands are then constructed and the 
keyboard addressed to determine if the letter liS" has 

been inserted to start the test. The program returns to 
sheet 1, KYBD, where the keyboard is addressed, the 
character "s II is read and Breakpo int Switch 3 is inter­
rogated. As Breakpo int Switch 3 is set (paragraph 5. 7d) 
the line S is followed to IN. 

5.9 The program proceeds to sheet 8 (circle labeled 
IN), the tape is started, IOSD 64 is loaded (block 1), 
a check is made to determine if the count reaches zero 
and the channel is inactive. As the count has reached 
zero and the channel is not active, the program then 
proceeds to check the data as given on sheet 12. The 
subroutine is then performed to check End Address, 
Parity, and Input Data. The block number is then saved, 
no error exists, the channel address is stored and checked 
against the expected and the input data is compared. 
As the input data does compare, the program exits from 
the subroutine and is picked back up again on sheet 8 
and proceeds to IN 1. 

5. 10 IN 1 continues on sheet 9, the tape is started 
again and IOSP 65 is loaded (block 2). The program 
checks that the word count does not reach zero and the 
inter-record test occurs (CIT). It then proceeds from 
CIT? to IN 2. 

5. 11 The program then checks to determine if an error 
exists (sheet 10) and stops the tape before the data is 
checked. While the tape is stopped, the data check 
subroutine is performed (sheet 12). After comparison of 
the data, block no. 2 is entered and the program exists 
from the subroutine and proceeds (sheet 10) to start the 
tape (sheet 13) and then loads IOSP 32 (block 3). 

5.12 Subsequent to loading IOSP, the subroutine Wait 
For Count Zero (sheet 6) is again performed. When the 
count equals zero, the program exits from the subroutine 
and returns to the main program (sheet 10). As no error 
existed and the channel is not active, the tape is started 
again (sheet 13) and IORP 33 is loaded, SPF is reset, 
and the inter-record indicator (CIT, sheet 9) is turned 
on at the end of the record. The count should not reach 
zero and the channel should remain active. As no error 
exists (sheet 10), the tape is stopped and SPF is inter­
rogated. SPF has been reset and the program then con­
tinues to IN 3 (sheet 11). The data is then checked 
(sheet 12) and as it does compare, the program exits 
from the subroutine, block no. 3 is entered, and the tape 
is started again (sheet 11). The program then loads lORD 
56 (block 4), waits for the channel to be inactive and 
checks to determine if the channel ignored the last eight 
characters. As the last eight words were not ignored 
(paragraph 5. 7f), an error exists and the program 

5-1 



5-2 

Initialize Re­
start Location 

Disconnect 
All Channels 

Address 
Keyboard 

READ 
CHAR 

'----t SAVE CHAR 

sos 900685C 

Figure 5-1. Test Program Flow Chart (Sheet 1 of 13) 
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I 
Septembelj 1965 

! 

Build Channe 1 
and Unit 

Mask Words 

Build: RPT, 
RCAT, RCET, 
RCZT, RCIT, 
RALC, RDIS 

Fix All 
Channel Comrn. 
For EOM/EOD 

S DS 900685.C 

Build Channel 
and Unit 

Words 

Build: PPT, 
PTL, PCAT, 
PCET, PALC, 

CZT 

Fix All 
Channel Cornm. 
For EOM/EOD 

Figure 5-1. Test Program Flow Chart (Sheet 2 of 13) 
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Start Punch 

5-4 

NO 

S OS 900685.C 

Generate 64 
Words of 

Irna e 

Start Punch 
With Leader 

Load: 
IOSP 64 

Load: 
IOSD 64 

R 
BP4 

S 

Figure 5-1. Test Program Flow Chart (Sheet 3 of 13) 
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Disconnect 
Channel 

Type: ERROR 
DURING--



I 

September 1965 SDS 900685C 

! 

YES 

BP4 

S 

R(PRF) 

Figure 5-1. T':st PlOrJram Flow Chart (Sheet 4 of 13) 
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Punch With 
Leader 

Load: 
IOSD 16 

YES 

S(PRF) 

SDS 900685C 

ERROR 

Figure 5-1. Test Program Flow Chart (S heet 5 of 13) 
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Septemb~r 1965 

--' 

S 

S 

YES 

s 

SOS 900685C 

Type: Channel 
Errorously Dis­
connected 
Before C=O 
Durin --

s 

Wait For 
Count Zero 
Subroutine 

Figure 5-1. Test Program Flow Chart (Sheet 6 of 13) 
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Store Addres s 

ForInat and 
Sto re Expected 

and Received 
Addresses 

Type Message 
With Expected 
and Received 
Addresses 

5DS 900685C 

YES 

S 

Subroutine to 
Check End 

Address FroIn 
Channel 

Figure 5-1. Test Program Flow Chart (Sheet 7 of 13) 
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----

Septembe!r 1965 

Subr. WCZ 
(10S0, Input) 

50S 90Q685C 

Load: lOSD 64 

NO 

Enter With 
Block No. 1 

S 

Fisure 5 ... 1. Test Prosram Flow Chart (Sheet 8 of 13) 

f~. 

Type: Chanl);:l;ii(;~ 
D ' I not lscomWl'! I 

When C =0 011 : 

lOSD Input 

5-9 



5-10 

Stop Tape 

Type: IOSP 
nput: C = a 

but no CIT 

SDS 900685C 

Load: 
IOSP 65 

S(SPF) 

Type: Channel 
Disconnected, 
During IOSP In­
put, but no CIT 

F ,gure 5-1. Test ProgramF low C hart(S heet 9 of 13) 

Set IOSP 
Input Flag 
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S(OYF) 

SDS 900685C 

Stop Tape 

R 

Load: 
IOSP 32 

YES 

YES 

------

YES 

S(OYF) 

Enter With 
Block No. 2 

Load: 
IORP 33 

R(SPF) 

Figure 5-1. Test Program Flow Chart (Sheet 10 of 13) 
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Type: lORD on 
Input did not 
Ignore Last 2 
Words 

5 DS 900685C 

Load: 
lORD 56 

Insert Correct 
'----.-..I~ Last 8 Words 

Check Data 

September 1965 

Enter With 
Block No. 3 

-- - Clears Image 

Enter With 
Block No.4 

Figure 5-1. Test Program Flow Chart (Sheet 11 of 13) 



September 1965 
I 

SDS 90Q685C 

Subroutine to 
Check End 

- - - - - -!Address. Parity. 

Save Block No. 

Address 

Equal to 
Expected? 

Compare 
Input Data 

and Input Data 

BP4 

S 

BP4 

S 

Type Error 
R Message With 

Received and 
Expected Char. 

R 
Type 'Parity' 

F'orrnat Rt'ceiveri 
and Expected 

Type Message 
With Received 
and Expected 

Figure 5-1. Test Program Flow Chart (Sheet 12 of 13) 
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5-14 

Clear Input 
Buffer 

Start Reade r 
1 Character 
Per Word 

soS 900685C 

Subroutine to 
Clear Buffer anc 

Start Tape 
Reader 

Figure 5-1. Test Program Flow Chart (Sheet 13 of 13) 
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Septembe'r 1965 SDS 900685C Paragraphs 5. 13 to 5.21 

interrogates Breakpoint Switch 4. Breakpoint Switch 4 
is reset (paragraph 5. 7e), therefore, the program types 
out: lORD on input did not ignore last two words. 
Reference should then be made to table 5-8 for informa­
tion concerning lORD on Input. 

5.13 TROUBLESHOOTING INFORMATION 

5. 14 The error printout during the test program is deter­
mined by the type of device used with the program. If 
the device is an output device, the following type of 
error codes may be printed out: 

a. typewriter -- Error during IOSD output 

b. Paper Tape -- Error during IORD/IOSD output 

c. Cards -- Error during IOSD/IORD output 

d. Printer -- Error during IOSD/IORD output 

e. Magnetic Tape -- Error during IORD/IORP 
output. 

5.15 If the device is an input device, the following types 
types of error codes may be printed out: 

a. Typewriter -- Error during IOSD input 

b. Paper Tape -- Error during IORD/IOSD/IORP 
input 

c. Cards -- Error during IORD/IOSD input 

d. Magnetic Tape -- Error during 10 RD/IORP 
input. 

5. 16 TROUBLESHOOTING 

5. 17 If a failure occurs during performance of the test 
program and an error message is printed out, determina­
tion must be made whether the malfunction is in the 
central processor unit (CPU), in the input/output device, 
or in the TMCC. Normally, this can be determined by 
performing a portion of the appl icable test routine for 
the input/output device and checking for proper opera­
tion. 

5. 18 If the determination is made that the malfunction 
is in the TMCC, reference should then be made to the 
applicable table (tables 5-1 thru 5-10) for that function. 
The table describes the function and references the 
paragraphs in the Theory of Operation section (Section 
3) where a deta iled description of that function is 
described. 

5.19 The logic equations pertaining to the particular 
function can be determined from the description in the 
theory of operations. A comparison of the logic equa­
tions and terms will indicate the particular terms pecul iar 
to the function which has failed, Reference to the logic 
layout drawings (I isted in Section 1) will indicate the 
module in which the term is used, the physical location 
of the module, and the terminal connections where the 
term can then be found. 

5.20 Normal troubleshooting procedures can be per­
formed to pinpoint the malfunction to a particular com­
ponent or terminal. 

5.21 Physical location of components and schematics of 
each module can be found in Section 6. 

Table 5-1. IOSP Output Function, W (A) Channel 

Iwg Iwh Iwi Output Fun ct ion Sec. 3, Par. Ref. 

1 1 1 1. 11 w at Iwf if Iwk 3. 152 
thru 

When the channel counts C down to zero (Iwf), the channel generates 
3.157 

a zero word count interrupt (I1w), if armed (Iwk), indicating the pro-
gram should reload the interlace portion of the channel to continue 
writing in the same record. Failure to reload the interlace before the 
buffer transmits all of the characters in its registers and before the 
peripheral device requests the next character from the buffer sets the 
channel error indicator. 
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Table 5-2. IORP Output Functfon, W (A) Channel 

Output Function 

1. I 1 w at I wf if I wk 

2. At Iwf, reset WO 

3. I2w at Mtgw or Whs Wll if Iwj 

4. At Whs Wll, disconnect 

When the channel interlace counts C down to zero (Iwf), the channel 
generates a zero word count interrupt (Ilw), if armed (Iwk), notify­
ing the channel buffer that it has received the last word that is to be 
output. At zero word count (Iwf), the Halt Interlock fl ip-flop, WO, 
is reset to inhibit additional time-share requests. When the device 
receives the last word from the buffer, it sends an End-of-Record 
response (Whs Wll) back to the buffer. If armed, (Iwj), the buffer 
generates an End-oF-Record Interrupt (I2w) and sets the inter-record 
indicator. If the device is magnetic tape, an End-of-Record response 
(tape gap signal, Mtgw,) signal is sent to the buffer but the tape 
continues to move. If the program does not execute an EOM to write 
a new tape before the tape gap signal drops, the channel disconnects 
(Whs Wl1) and the tape stops. 

Table 5-3. IOSD Output Function, W (A) Channel 

Output Function 

1. I 1 w a t I wf if I w k 

2. At Iwf, reset WO 

3. Disconnect at Iwf Wll or Whs 

4. 12w at disconnect, if Iwj 

When the channel interlace counts C down to zero (Iwf), the channel 
generates a zero word count interrupt (Ilw), if armed (Iwk), indicat­
ing the last character has been transmitted. At zero word count (Iwf), 
the Hal t Interlock fl ip-flop (WO) is reset inhibiting additional time­
share requests. For devices other than magnetiC tape (Wll), the Halt 
Detector fl ip-flop (Wh) is set on reach ing zero word count (Iwf) when 
the last character has been clocked from the buffer. The Halt Detector 
also sets on occurrence of a Halt Signal (Whs). Setting of the Halt 
Detector initiates a buffer dis'connect sequence. The Sig'pa I Complete 
fl ip-flop (Wcs) is set and if the End-of-Record Interrupt Enable (Iwj) 
has been previousl y armed, an End-of-Record Interrupt (I2w) is 
generated. 

September 1965 
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Table 5-4. lORD Output Function, W (A) Channel 

Iwg Iwh Iwi Output Function Sec. 3, Par. Ref. 

1 0 0 l. I 1 w at I wf if I wk 3.134 
thru 

2. At Iwf, reset WO 
3. 139 

3. Disconnect at Whs 

4. I2w at disconnect, if Iwj 

When the channel counts C down to zero (Iwf), the channel generates 
a zero word count interrupt (11 w), if armed (Iwk), indicating that the 
last characters have been transmitted. At zero word count (Iwf) , the 
Halt Interlock fl ip-flop (WO) is reset inh ibiting additional time-share 
requests. If Halt Signal (Whs) is received, the Halt Detector (Wh) is 
set and a disconnect occurs. The Signal Complete fl ip-flop (Wsc) is 
set and, if armed (Iwn, an End-of-Record Interrupt (I2w) is generated. 

Table 5-5. IOSP Input Function, W (A) Channel 

Iwg Iwh Iwi Input Function Sec. 3, Par. Ref. 

1 1 1 l. 11 w at Iwf if Iwk 3. 176 
thru 

2. At Mtgw or Whs W11, flush and store last character{s) if Iwf 
3. 179 

3. 12w at Mtgw or Whs W 11 if Iwj 

4. Disconnect at Whs W11 

When the channel counts C down to zero (Iwf), the channel generates 
a zero word count interrupt (11 w), if armed (Iwk), indicating the pro-
gram should reload the interlace portion of the channel to continue 
reading the record. If the End-of-Record (Mtg or Whs W 11) occurs 
before zero word count (Iwf), the buffer is fl ushed and the completed 
word is stored in memory. If the End-of-Record Interrupt Enable (Iwn 
has been armed, an End-of-Record interrupt (I2w) is generated when 
a tape gap (Mtgw) or halt signal (Whs) is detected from the device. 
For magnetic tape operation (W11), a new EOM may be given within 
one mi II isecond from the occurrence of 12w to permit the tape system 
to proceed to a new record. Failure to give an EOM results in the 
tape stopping and the buffer disconnecting. 
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Table 5-6. IORP Input Function, W (A) Channel 

Input Function 

1. 11 w at Iwf if Iwk 

2. Inh ib it rate errors if Iwf 

3. At Mtgw or Whs Wll, fl ush and store last character{s) if Iwf 

4. I2w at Mtgw or Whs W11 if Iwj 

5. Disconnect at Whs Wll 

When the channel counts C down to zero (Iwf), the channel generates 
a zero word count interrupt (I1w), if armed (Iwk), indicating the pro­
gram should reload the interlace portion of the channel to continue 
reading the record. Additional characters entering the channel after 
zero word count are precessed into the W register. Parity and rate 
errors cannot occur after zero word count because of Iwf. Detection 
of magnetic tape gap (Mtgw) or a halt signal (Whs) sets the End-of­
Record detector. If the End-of-Record detector is set before zero 
word count has occurred (Iwf), the buffer is fl ushed and the completed 
word is stored in memory. If the End-of-Record Interrupt Enable (Iwj) 
has been armed, an End-of-Record interrupt (I2w) occurs. Fail ure to 
reload the interlace with in one mill isecond of I2w resul ts in the tape 
stopping and the buffer disconnecting. 

Table 5-7. IOSD Input Function, W (A) Channel 

Input Function 

l. Il w at Iwf if Iwk 

2. At Whs, flush and store last character(s) if Iwf 

3. Disconnect at Iwf W 11 or Whs 

4. I2w at disconnect if Iwj 

When the channel counts C down to zero (Iwf), the channel generates 
a zero word count interrupt (11 w), if armed (Iwk). Should an End-of-
Record (Whs) occur before zero word count (Iwf) is establ ished, any 
characters remaining in the W register are flushed and stored. The 
Halt Detector is now permitted to set by Iwf Wl1 or Whs Wl1 and the 
channel is disconnected. If the End-of-Record Interrupt Enable (Iwj) 
has been armed, an End-of-Record interrupt (I2w) occurs. 
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Table 5-8. lORD Input Function, W (A) Channel 

Iwg Iwh Iwi Input Function Sec. 3, Par. Ref. 

1 0 0 1. 11w at Iwf if Iwk 3. 158 

2. Inh ib it rate errors if Iwf 
thru 

3.163 
3. At Mtgw or Whs Wll, fl ush and store last character{s} if Iwf 

4. Disconnect at Whs 

5. 12w at disconnect if Iwj 

When the channel counts C down to zero (Iwf), the channel generates 
a zero word count interrupt (Ilw), if armed (Iwk). Parity and rate 
errors {We} are inhibited by Iwf after zero word count is establ ished. 
Should an End-of-Record (Mtgw or Wl1s Wl1) occurbefore zeroword count 
is establ ished (Iwf), the End-of-Record detector is set and any charac-
ters remaining in the W register are flushed and stored. The Halt 
Detector (Wh) is permitted to set by Whs, the buffer is cleared and the 
channel disconnected. If the End-of-Record Interrupt Enable (Iwj) has 
been armed, an End-of-Record interrupt (2w) occurs. 

Table 5-9. Output Functions, Y Channel 

Iyg Iyh Iyi Output Function Sec. 3, Par. Ref. 

1 1 1 IOSP 3.152 
thru 

1. l1y at Iyf if Iyk 3. 157 

1 1 0 IORP 3.144 

1. 11 y a t I yf if I yk 
thru 

3. 151 
2. At Iyf, reset YO 

3. 12y at Mtgy or Yhs Yll if Iyj 

4. At Yhs Yl1, disconnect 

1 0 1 IOSD 3.140 

1. 11 y a t I yf if I yk 
thru 

3.143 

2. At I yf, reset YO 

3. Disconnect at Iyf Yll or Yhs 

4. 12y at disconnect, if Iyj 

1 0 0 lORD 3.134 

1. 11 y at I yf if I yk 
thru 

3. 139 
2. At Iyf, reset YO 

3. Disconnect at Yhs 

4. I2y at disconnect, if Iyj 

The output functions for the Y channel are identical to those of the W 
channel given in tables 5-1, 5-2, 5-3, and 5-4. The onl y difference 
is the substitution of the letter "yll for IIW

Il in the logic terms. 
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Table 5-10. Input Functions, Y Channel 

Iyg Iyh Iyi Input Functions Sec. 3, Par. Ref. 

1 1 1 IOSP 3. 176 
thru 

l. 11 y at Iyf if Iyk 3.179 

2. At Mtgy or Yhs Yl1, fl ush and store last character(s) if I yf 

3. 12y at Mtgy or Yhs Yll if Iyj 

4. Disconnect at Yhs Yll 

1 1 0 IORP 3.168 
thru 

l. 11 y at Iyf if Iyk 3.175 

2. Inhibit rate errors if Iyf 

3. At Mtgy or Yhs Yll, fl ush and store last character{s) if Iyf 

4. 12y at Mtgy or Yhs Yll if Iyj 

5. Disconnect at Yhs Yl1 

1 0 1 IOSD 3.164 
thru 

l. I 1 y a t I yf if I yk 3. 167 

2. At Yhs, flush and store last character(s) if Iyf 

3. Disconnect at Iyf Yl1 or Yhs 

4. 12y at disconnect if Iyj 

1 0 0 lORD 3.158 
thru 

1. 11 y at Iyf if I yk 3.163 

2. Inh ib it rate errors if I yf 

3. At Mtgy or Yhs YII, fl ush and store last character(s) if Iyf 

4. Disconnect at Yhs 

5. 12y at disconnect if Iyj 

The input functions for the Y channel are identical to those of the W 
channel given in tables 5-5, 5-6, 5-7, and 5-8. The onl y difference 
is the substitution of the letter "y" for "W" in the logic terms. 
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SECTION VI 
DRAWINGS 

6.1 GENERAL 

6.2 This section contains drawings useful when trouble­
shooting and maintaining the TMCC. 

6.3 SCOPE OF SECTION 

6.4 Included in this section are assembly drawings, 
schematic diagrams, and material I ists for each modul e. 

6.5 The type and quantity of each module are I isted in 
Section 1, table 1-4. Physical location of each module 
is ill ustrated in Section 4, figure 4-4. 

6.6 Also incl uded in th is section is the Semiconductor 
Cross Reference which provides a cross-reference between 
Scientific Data Systems semiconductor numbers, commer­
cial Electronic Industries Association (EIA) numbers, 
specification numbers, and replacements for obsol ete 
semiconductors. 
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0 2 Handle. Circuit Card 100016 1 ..... 

3 IEvlll!tl.t T"h1l1:a .... I) nlAQI._nlA '-

~ 4 Strin. Marker 1100197 1 

5 Icontact. Conn UDDer 1100097 23 

6 !contact, Conn Lower 100098 24 

7 Transistor. SDS 216 1032.4l 12 Ql,2 

8 Transistor. SDS 217 104389 12 03 4 

9 Diode SDS 103 100091 4;2 CRI .; CR 3 thru CR8 

10 Diode SDS 101 I nnnJ '\ 12 VRI 1. 

11 Ir.~n~,..;tn.,. ~ilvp]" Mir;t 1 nn 1 n 7 __ 2 21 1 '> r 1 "} 

12 Capacitor. Mvlar 1(10308-_103 3 C4 5 h 

13 Capacitor. Tantalum 100312-156 1 C'.7 

14 n _.: _.6._ 1 ...... 11\."1 11 """7" L ~-are-
• iIIO ----- -.- - ·,..,.. ... 4 ____ .. 

15 Resistor, t watt 100111--151 6 Rl1.1l. 13. 14.15. 16 

16 Resistor. 1- watt 100111-11.2 ]4- R~ ~ ., A 

17 Resistor -1 watt 100111-302 I... 12' 

18 Resistor. -l- watt 100111 -.132 I... 121 

19 Resistor. t watt 100111-82.2 12 R5 Q 

20 Resistor. t watt 100111-153 6 R6 

21 Wire, Solid Bare 100042,-024 15 in. 

22 Tllbina. Teflon 1001.74-022 15 ; T\ 
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• ~ 1 ~oard, Printed Wiring 106316 1 

" ~ Handle, Circuit Card 

_. ~ 
:a 2 100016 1 
Q 

~ ~yelet, Tubular 
.. """" "._'."'l1li 

3 103896-016 2 

-..J 4 
"f .. 
. . Strip. Marker 100197 1 

f:E 5 ~- Contact. Conn Upper 100097 23 

6 ~ r:nftt:'.ct. Conn Lower 100098 24 

7 ~ran8istor. SDS 216 103242 7 01 

8 Transistor.') SDS 201 100092 7 02 

9 Transistor. SDS 209 100697 14 03.4 

10 n;n~,p ~n~ 1 n1 Innnql 4? CRl.~. 3. 5. 6. 7 

11 n;n~p sns 101 lonOl5 7 VR1 

12 B.e si stor. i- wa.tt 100111-330 7 RB. 

l~ Inn111-331 14 R9.Rl 

14 100111-392 14 R~S_ 

~ 1 00 III -562 7 RZ 

_.1.6._ 100111-822 7 R3 

." .. ~J ' . ........ -... 

; 18 I .. ........ ... .... ft ~ -+_. n.L .----...... ~-~..".* .. , .. ~""~ 
~-\7V'~ ~ ~ -~ ... ,,-

~ W"AIiL 

I'~ll.. Capacitor, Mvlar 100308-103 7 C2, 3, 4, 5, 1, 5 - 3, 5 - 5, 5 -7 

20 Capacitor, Tantalum. 100312-156 I C1 -
~~ Wire. Solid Bare 100042-024 32 i 

22. T\.lh;na. Teflon 100274-022 321:.~ 

23 Rpf;li Atnl" -!- UTa tt 100111-223 14 R10.1l 

24 Resistor, i watt 100111-393 7 Rl1 

~~~ R;,sistor. t watt 100111-680 14 Rh.7 

-
-

--- --
~.---- -

.,. ~r< •• _ ......... '-" .-
.... _ ...... _, .. --
-~- - .. 
- - ~ 

--

.-
- -

t~-=j-
-- ---.-5.1-1-IOt 



I. 

a ~~ I--

:. 
0 "J I f..J '. 

~ 
0 

'-!I ! ;~; li 
\ 0 

Ill' 
t5:_':' IN -

5 
;::" r:.-: P-. \. 
-<1 ' I () I' Ii .,. I -" I uJ t· 

0 

II· I. ~. I' i) 
~ 

u .. ~ .. -·~i tJ') .~ 

.r: i 0 I 

~ 
1-.... ·---

f-- ; 

i ; I 1 
i 

0 i~ •• . " ... ~" ~ 

~ 
:~~f-

- I" 
~?~ <II 

~il -
POLARIZING PINS: 3 , 31 I ; I I--

: <;t 

I I~ I to> 

,.., 
, .., C'\J 

If) ...... 

i ::.:: C 
+25V 47 

IIH !II! < .. 
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~ + 2511 + 5.611 + 8'1 

RIO 

- 2511 
RI2 RI3 RI04 

IIR3 C5 
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Z DRAWING SCHMITT TRIGGER AK54 6/12 SHEETLOF~ TITLE MODEL NO. DATE 
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Z ITIIM DRAWING TI TLE DWG. NO. NO. REQ. REMARKS ON DE SI G. - ~ NO. CKT. 
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C N 
1 Board, Printed Wiring 107233 t- 1 

I: 0 
a ~ 

2 Handle, Circuit Card 100016 1 

--.J 3 Evelet. Tubular tQ.3896 -Ol~. 2 

~ 4 Strip, Marker 100197 1 

5 Contact, Conn. Upper 100097 23 

6 Contact, Conn. Lower 100098 24 

7 Transistor (SDS 216) 103242 24 Ql, 3, 4, 5, 6, 7 

8 Transistor (SDS 219) 106378 4 02 

9 Diode (SDS 101) 100025 8 VR1,2 

10 Diode (SDS 103) 100091 36 CRI thru CR9 

11 Diode (SDS 106) 100323 1 VR3 

12 Resistor 1/2 Watt 100111- 392 28 Rl. 2, 3,4, 6. 8. 9 

13 Resistor. 1/2 Watt 100111-153 12 RS, 10,11 

14 

15 Resistor, 1/2 Watt 100111-821 8 R13,14 

16 Resistor, 1/2 Watt 100111-102 4 R7 

17 R e siator, 1/2 Watt 100111-222 1 R12 

18 Caoacitor. Tantalum 100312-156 1 C1 

1q Canacitor. Mvlar 100308 -10 4 C2. 3.4.5 

20 Wire ~Solid Bare 100042-02 9 i rl 

21 Tubing ,Teflon 1002.74-02 ~ 9 i rl 

SDS-E-106B 



i: I 

)1 I 7 jY 

+ If, V 

410 11 
46 I ,,~ " " 

~OLARIZING PINS: lZ , 4 .. 
IfELE/~SEO T~ 'l.r.:.-:-.. _yt ..... r .... -~- ". 

-16V 

+ 4" 

G~D 44 O~,--L-----L----~----~ 

22 

+4Y +4V 

K2,'II -;=~~~~~----r-----.----r--
Z, 

+16\1 

; 3 0----4 
!I~ 

+"V 

~ 
R I 

"l I 2 

I I 
Z, 2ft 

I o---J 

eRZ 2 

1'111 

CRZ4 

'::" 

CR 
3 

ill 24 

RIO 

+1& V 
CR23

T 

" RI& 

F\IS 

CR,30 

CR4 CR8 

RZ 1'13 

c; Ie: IC
7
R t; I~~ I~~ 

1 
30 l2 l\ ;?& 31 33 36 

R44 

+ "V ~ 
.. .,.:., 

Cl0 + +16V 

:: :~;=J~~ +4Y 

+16V 

+4V 

CRZ' 

I·, 
1<1 

CRIZ 

R4 

+I&V 

1'15 

CRZO 

CRI9 

1'1& 

- If, V 

':RI7 

~~ I~= I~~ I~~ 

29 37 38 39 40 

CR 
18 

35 14 13 

VAl 

CR3'J 

CA41 

'::" 

R3~ 
RZ'!! 

+16V =t 
R43~ 

R4Z 1 
CA4Z ICR43 I CA4.. ICA45 CA46 
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• _A .... A •• " PW ShUt a.p.ter DB50-1 
DAft 'I ~/,s -~ ..!..,,,. -l • ........... - ,~ • V • ft'DI •• AW .... TITL. _.'NO. .... -. ....... ON ClCT. o •• la. -" 

NO. • c =1 Aoard _. -" Wil'iJul ,,,74Q 1 • • 2 HaacU.. Clr cult Card 100016 1 

-.J 3 Ey.l.t. Tubular 103196-016 1 

:!: 4 Strip, Mukel' 100l!7 1 

5 Contact, COIUl. Upp.r 100097 23 
6 Contact, CODD. Lo •• 1' 100091 Z"' 

7 Tl'aa.t.tol', 5DS 216 101a4J 10 01.4.5.6. L1.O ___ 11 14. 15 16 

• Tl'an.latol'. 5DS UO 106711 5 Q2. 3. 12. 13. 8 , Diod., SDS 103 100091 46 CRl thru Ca46 

10 IIlt •• nted Ckt. 5DS ~ 1 lOlllI 9 AI thru A9 

11 a •• t.tol'. t Watt 10011J-33Z 5 Rl. 2.3.4.19 

12 a •• t.tor ... Watt 100111-Z21 5 R5. 26.31. 21.28 

13 ••• l.tol', t Watt 100111-153 Z 86.30 

14 ••• ~.tol' ... Watt loalll-l0Z 1 .7. 10 13. 14 24 25.40il 

15 ••• t.tor. i YaH 100111-56Z 4 ,R8 CJ 33 3. 
16 ••• l.tor. i Watt 100111-101 5 Rl1.16. 38.43.21 

17 ••• 1.tor. I- Watt 10Olll-12-.l " RI2.15.39.42 

II ••• i.tor, i Watt 100111-122 Z B20,19 1, a •• tatar. .. Watt 100111-182 1 1117 

ID a •• lator. I Watt 100111·61J 1 RIS 

II ••• 'atal', i Watt 100111,-103 1 B2Z -

II It - ' 

13 ••• I.tar ... Watt 10Ql1'-302 3 R12 1~ 21 

If ••• 1 ..... , t Watt 100111 ... 70 Z .36,37 

J5 ••• tato .... Watt 100111·1'~ Z It ........ ! 

&6 C~cltol'. Tantalum I003IZ-156_ Z Cl 10 

J1 Capacitor. Mylar 100301-101 J CZ 3 4 

II Capacitor. Mica 100101·8Z0 .. CSt 6. I, 9 

It ' Capacitor. Mica 100107·Ul 1 C1 

\ 
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~SEMBLY.P. w. 104203 D 
ITRIPLE FI.IP FI.oP ... , FB5Z DA" lZ/4/3IIIIIf Z ar2 , 

0 ... ' ITI" .... , T J Tl.t: DWG ... O. ItO,RIQ • ...... CIT, .1.1_. a 0 
N 

• ~ 1 Bo~rd. Printed WirinK 1042.02. 1 0 

" ..... » 2. Handle~ Circuit Card lOOOllt 1 Q 

3 [Eyelet. Tubular 103896-016 2 
-..J 4 StriDe Marker 100197 1 

~ 5 Cnnt;a r.t. r.n,.",." UDDer 100097 Z3 

6 Contact. Conn. Lower 100098 24 

7 Tran8istor, SDS Z16 1032.42. 21 01 thru 04. 07 thru 011 

8 Tranaiator. SDS 2.20 106781 6 05 •. 6 
9 Diode, SDS 103 100091 ~2 CRl thru CR-35, 37, 38,41 

10 
r ... ___ .: .. __ 

... 1:..- .... ]1\1\,1\.., "'''111\ '7. roo 1\ r. ," . - - -- --, " -
11 r·Aeustor, I watt 100111-103 1 RZ1 

12 CaDacitor. Mica 10 OlD7 -820 6 eiL7 

13 Can2 rH"r. Mv1ar 100308-103 3 CZ.3.4 

14 Caoacitor. Tantalum 100312-156 1 Cl 

15 Resistor. t watt 100111-102 3 R25 

16 Reaistor II l .. watt lOll111-562 ~ R17.18 

17 ResistorJ t watt 100111-302 6 R1S.16 

18 Resistor, watt 100111-470 7 R13, 14 ,23 

19 'ft ...... ~.tl1\.'l11 ,~, L 1:Ik'l_'l1"l1. --- , i ...... _ •• .-_ ............. v .. ~ .... , .. ~ 
2.0 Re sistor, t watt 100111-101 6 R7,8 

21 Resistor i_watt 100111-822 6 R9J 1 (l 

~Z Resistor. t watt 1 00 III -15_3 1> R5.~, -

23 Resistor, i watt 100111-332 13 Rl, l, 3, 4, ·Z 7 

24 Resistor, t watt 100111-1Z2 1 Rll 

2.5 Resistor .. ! watt 100111-681 1 ruo 
'}I.. g~.l.~.,. .l ur.a.tt 100 III -J 8-' 1 .~!!l 
27 Resistor. t watt 1 00111 -56.~ 1 ~4 

2.8 Wire, Solid Bare 100042 -02~ 35 in -

29 Tubing_ Teflon 100274-022 35 in 

~n r.~n~l"'ftnr Mi~a 100107 -47C 1 CS 

--
SDS-I-l0. -
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n In I I 1 0 ~ ::0 (;i N = ::0 ~ I ::0 I I ... In I I ::0 I In I I ::0 I 10 I I .. ::0 ::0::0 T, N .. - rv If N::o.... ::0::0 -::0 ::0::0 -::0 ::0 

::0 :: ~ Q) 0 £1 011 I 1 0 I ~ 0 CD ~ '1' ~ t '1' ~ cr <p ~ ~ -'" ~ cr t ::0 
til I I 1i51~~R28_ 1 l'lt'l 1 rl-I- IN I I"'\'" I'" r~ 1 I'" r 1'"1% 

0 013 o£R23_ R4-L _R4-L _R4-L 

R34 1 CII C8 I CS-2_ CS-L _CS-L 

-_R33_ ~ _R22 .£.R2~ ~ 01-01 01-1'-\ O'H'~ O'H.O'~ 

O 10 CR29(>CR2S- R (.II U U U U U 
I 0 012 ~O .:tR25-Q06 1~3 ICR21 _C5-1_ _C5-3_ _C5-L 

~ T£ - CR30-oO 0Q40~ - _R2-_1 - _R2-L _R2-L 

"I ~ V 1'n _C5-L _C5-L _C5-S_ 

I r::o::o 02 - RI

Q
9 ee; 011" R2-2 R2-4 R2-6 -- ~TO ~ 0 I~I ~R8-1 ~R8-3 I ~R8-5-

I U I ::0 .£,R7-1 .£.R7-3 ~ .£R7-5 
R31 (>CR32- o-C 33- -CR36-() '"j CRS-to CRS-fO I CRS-;-O 9 <:rCRIS - -CRI8-Q -CRI9-Q 1- ~R5-1 oai5-3- i ~R5-5 

R7 £ -R9 - -CRI7=O - R2S- CR8-~ CR8-~ CR8-~ 
- - (i _R17 _ (>CR34- R21 CR7-2 ~ oi?f7- 4---V o£R7-~ 

I I cr-CRI4_ o-&~R~5- R30 ~6-!{) _CRS~ -CR6-6-Q 
~ _ R5 _ -CRI2 ~ _CR37 _ RI-2_ a:CR~4- _RI-S_ t!> 

I - RS _ (>CR38- o-~ .. c .. 39- ~R5-~ :kR2-_ R ~R5-!... ::0 
R28 .',' ::40--0 .£,.R2-Lo ..£R3 =-0::0 UC'R4-5 ~ 

n ~ o--CRIO_ CRII -CR4'- -f{\4~ ..,£.R3-Lo ...£.R4-~ ~ CR3-~ Acb 10 
til ! oSR9 ~ ~ - -.£R4~O .,£R4-!-o o;R2-~ q. CR2-~ ~O ~ I CI2 ~R2-~ o.gR3-~ ~R4-6 I rn 
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t 'MATERIAL LilT 

• UJ ·D"O. 'ITtl ~~-t 
ASSEMB1'YJ_ P • W. 
NAND. ,r'LIP FLOP 

............. A • ., ••••• 
M llo--"----_ .. _.---.11-.... ".,,' 

104563 ~_. 
... , FB54 1'"12/4 ... f Z or Z 

• 
~ ~~I~T_P._M~ ____ D~W_G~.~T~J~T_l_ .• _: ______ ~~_D-W_G-.-IO~.--._~-O.-•• -IQ~-.-a-MA--.. --.--.. ---C-.-,~ .. _I_' __ I._I.~, ~ 
~ ~~l_--Io-,;:;;B....;;;o.;;a;.;.r.:;;d:.., ...::P:...:r::.::i:;.;;n;.:.te;:.;d~W_l_·r_i_n .... 2._-11--... 10 .. ~4.&l~;5I11.1,61101~2 ___ .......... 1 __ ..... ____________ ,._,~. 

~ ~ 2 Handle, Circuit Card 100016 1 
Q ~--~~~~~~~~--------~----~~---+------~-----------------------~_t 

3 Eyelet, Tubular 103896-016 2 

....J 4 Strip, Marker 100197 1 
~~~~~--------~--~--~---+--------------~ 
.:::; 5 Contact. Conn Unoer 100097 23 

h r.nn+.-.rt Conn Lower 100n98 24 

13 Resistor» f watt 100111-470 10 RZ, 6, 16, 19, 28 

14 Resistor, t watt 100111-101 2 R14, 22 

~ Resistor, fwatt 100111-151 4 RS. ,27,35,36 

16 Resistor. t watt 100111-8Z~ Z R12a Z3' / 

17 Resistor. l watt 100111-681 1 R32 

~1~8~~R_e_s_i_s_to_r_I_~tw_a_t_t ________ ~~_1_0_0_1_l_1_-1_O __ Z~~Z~ __ ~Ru.l~,.1~.2~14~ __________________ ~ 

19 Resistor, ~ watt 100111-2ZZ 1 R34 

20 Resistor, watt 100111-30Z Z Rl7, 18 

ZI Resistor, i watt 100111-332 10 R1, 5, 9. Z6, 30, 

22 Resistor, twatt 100111-562 2 Rll,RZl 
~--~~----~~--~--------~~--------~+-~--~ 

23 Resistor.! watt lOOlll-lO]'4-......... 1 __ I-~R~.~1"'-_________ ... 

24 Resistor, t watt l00111-ZZ3 2 R10.25 

25 Resistor. t watt 100111-563 8 R3. 7. 2q 

~2~6~~W __ i_re_,~S_o_1~id~B~a_r~e~ ________ ~~1~O~0~0~4~Z~-_0~24-+~1~8~in,~-,+-~ ______________________ -t 

~2_7 __ +-T __ ub_l_·n_L2.~,. __ T_e_fi~o_n __________ ~ __ 1_0_0_2_7_4_-_0aZ:~Z ___ 18 in~ ________________________ ~ 

ZS Resistor, l watt 100111-121 1 R37 

29 Resistor. t watt 100111-182 1 R31 

...-3;.;:0~ ....... T ... • rw·' au,:n;.;ls,-&Ii.:,os t;.:::.ao.r ... · . ...IS~DIS ..... 2 .. : 2 ...... 0 ___ 1- ___ ~lOIl£,lI bl&.i~ 7 .... ' 8 .... , 1 ___ +-.... 20.....-_-+-=Q;;::.4.;;.1: II...:Q;::.7,;..-. __________ --4 

t--.;;:;.3,:;.1 ..... --=D~i;.;;;o.:d.;::.e~ .S;.:D~S~1 0;:-.;3 ________ ... _..:.;1 O~O::.:O::....~ 9c.=....1_~-7:..:2=---~C::::.:R=.:.:..1-=th::.r::..:u:::-.;:;C~R~5 • 7 thru 12. 14 

t--_-I-____________ t--____ --i ___ -+-lr. ..... :R~' ..... 1', •• _1 .... 6~t 1,_18 20 thru 30 

CR 32 thru 38.40 thru 46 

t---+-------------t-------........ --_'--______________ .~. 

~~~-.~-------------------~----------~----~~-----------------------~ SDS-t:-IO. 
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POLAR IllNG PI NS; 12 .. 3Z .4V I i I 
.16V ~7cr------------------~ 

-16V AI 

• 'IV 

GAOUND 

A4 

lelo 
T 
L 
T 

CIZ 

T 42 41 40 

Ae A2 A3 Ae R7 

-+ II)V + 16\1 

RI7 
A21 e~ 

AI8 
C6 R22 

CR27 CRIf) CRIT CR28 CRIB CR20 

R2S R26 
CRI CR2 CR3 CR4 CR5 CRI) 

-II)V -16V 

CIRCUIT I 37 39 43 18 16 17 15 14 

I 
2 36 35 34 
3 32 31 33 ... 
" 29 28 30 :> 

~ 12 13 II ~ ~ ~ !: 0 

I) 9 to 8 '" '" w '" 
0 z CIACUIT 7 6 7 2 ... !< !< ... < < < 

<.:) I!) \!l C> Z ... 
SIGNAL 

~ ~ 
::::I 
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0 

~ '" 
Q 

~ 
+16\1 z 

-< -< 
\!l C> z 

Rill 

R27 

-+ 16\1 

A20 
A24 

CA211 

tR7 tRe CR9 CRIO CAli CRI2 CAI3 CRI" 

-16V 
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_R2S-L 

_CI-7_ 

JI7-7_ 

J29-L 

J2S-L 
JI7-6_ 

_RZS-L 
...1'17-5_ 

NAND Module 1852 
1038840 

~ 
I 

D 
CD 

b 
b 

_C5-7_ ..cR16-7-{) 
~CRl7-7-

-R2I-T- OCRI5-7- o£-R27..:! 
- R29-6- -.£ 1-6_ 

_C5-6_ -CRI6-60 
()-CRI7-6- ~R27-6 

-MI-6 - OCRIS-6- v-
-R29-S- ~1-5_ 

-CS-5 - ~R16-!lo 
OCRI7-S- .£R 1-~ 

£.RI-~ 
.,£.R2-Lo 

.£.RI-~ 
£,R2-.!..o 

- R21-S - O-CRIS-5. o£-R27-5 
_R30_ C2 .£.R2:Ao 

- C6 - -CR19 -<> ..£R4-o ~R6-o 
_R22C>CR2°O-CRI8_ o£R2L ~RS-o 

_ R3:f'" _ _CR 3-0 

_ C8 _ _CR25-o _C 4 CR 14--f"\ 
o-CR26- CRI2 CRI3 ~ 

- R24 - <>-CR24_ c:rfR29 -0 _CRIL(? 

CR21 o£R~Q.... ~RI0-o _R23_ ~ _ CR7 
o-CR2!- - £.RsO .£R9-o 

_C7 _ -CR22-o -0 

_ R31 _ - C 3 - CR2-4 

-R21-4.- O-CRI5-4. CR27-4,... CRI-'iO~ 
<:rCRI7-.{:. - --V 

_C5-4_ -CRI6040 CI-4 ~2-
_ - R29-4_ ~27-3 

_R21 Q:-CRI7-~CRI5-3- ~CRI-Lo C~~-~:!o 
- C5-3- -CRI6-30 CI-3 -.!:.() 

_R29-3 - -CR27-2 
-R21-2- o-CRI5-2o ~ -

C>CRl7-2- CI-2 
- C5 -2- -CRl6-2-() - - I 

_R29-2_ ~R2!:! I 1..-
-R21-1- ~CRIS-I_ CR1:L.o I N ~ 0::

1 crCRI7-i- D:: 

-CS-I";';" -CRI6-1{) ~ I I 
I 

CR2-l...o 

Pin 1 

Connector 
End 

_--' Pin 47 

'-----



I D I_ftiUlL LilY . ~ ML .-.... •• 
'lI!f 'IT'" D B ..................... 

D Y. PRlNTED WI 10·3884-
NAND MODULE -, Ift52 .Aft ... y~ .,~ 

• 
I ~ ITItM IV •• T 'Tl .• ~ I" ..... _.lla 1 .. 01 • el' ••• ,._. 

co 
co 

1 Board. Printed WirinQ 10388J 1 • ~ 
" 0 
~ ~ 

2 Handle. Circuit Card 100016 1 Q 
3 Eyelet. Tubular 103896·016 2 

--' 4 Striu. MarkAr 11)0197 1 

~ 5 Il":nnt.af'".t r.,..nn UnnAr 100097 21 

6 Contact. Conn. Lower 100098 24 

7 'TrA",a;atft'P ISDS 21'\ .1j)1242 In 01 'J. ':\ 4-
0 1_.1 ..1 11II:!'n.C! 1 "'':1\ 

~+~ .... " .- . ~- ~····l~~ .......... -_._- . ~R~ .. tftru ,.,...--.h'!ll .. ... " -- ,--~-. 
_ .. -

9 Capacitor. Silver Mica jOO~107 .. 4~7~ 10 CD '*7.8 

10 

11 l":An,..,..ltft'P Mvlar lOO.1.0A.ln'\ '\ t"'!ln 11 l' 

12 r.. ......... t"'p. Tant.111", lOO.1.12.1§" I C":Q 

13 Re ai.tor. t watt 10OIII-33l 10 R17.18.19.Z0 

14 D-.~ .. tftr. '" watt 100111 -4.'Zn: 10 R21 22 21 24-

15 Re·~·+ft .... '" watt 1 00111 -A~.1' 10 R21i 21,. 27 ,g 

1ft a ..... tft? '" watt lOO111.1S1 , R 1 +~ ... " 4. I.. "7. 8 

17 Wire. Solid Bare 100042-0Z4 10 in. 

18 Tubina. Tenon 100274.022 10 in. 

19 Diode (50S 103) 100091 56 CR1 thru CR14, 16, 17,18,20, 11 

, 
22. 23. 25th ru 30 

. 

\ 

... -&-1" -
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POLARIZING PINS: 32 , 36 
: 

II~I~ 
~ 

:g ~ 

Illtlll! 
CD ~ .... ... 

+'" "~ 
, I~ 

1 71" I.dd, I ... I 
-16V "6 ~ 

1 +" v "s a 
JI 12 

GROUND .:~ T T T 

+ ISV 
j 

• RI 

~-I 1'2 <i~ 
+"V ; .. CRI CR2 CR3 CR" CR5 CR6 CRT CRII CRIO CRII -

CRI2 R3 

1 I 

0 0 6 0 0 
-16 V b 

CIRCUIT I 28 18 17 19 20 16 2" 22 21; "I 
2 9 8 4 5 7 - - 3 2 

3 25 23 1"1 13 - - - 21 15 

" 29 39 "10 38 - - - 35 34 

5 33 32 31 30 - - - - 27 
6 II - - - - - - - 12 
7 II - - - - - - - 12 
II 36 - - - - - - - 3f 
9 36 - - - - - - - 37 

10 "12 - - - - - - - 43 

CIRCUIT II 6 - - - - - - - 10 

&> CJ' 

~ ~ 

'" '" ... ..... 
.; .; 
o,!) 

o,!) 
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Dva. J:",I ............... ., ..... 
ASSE LY. P. w. 10'4556 .c 
NAND t z .. , IB 56 DAft 12/4 IKCIY Z U Z 

• 
0 ~ ITIM . " .. TITI .• : '''G.''O • 110.1110 aac.au. n clr. DIIIG. a an 

'" 1 Board. Prillt.d. Wirbur • In~~'1I. • .. 1 

" 0 
:a .-4 Z Handle, Clreut Carel 100016 1 Q 

3 Eyelet. Tw. "lar 1038'6-016 1 
-.J 4 Strip, Marker 1001,1 1 

~ 5 r.~ .... lIi ,..t, • ~ft"ft II nn~ p 1000" 1.1 , Contact.. COftJl Lower 100091 24 

7 Trtn.llt""p ~ns 11' 101241 11 ;Ql 

a nln"'_ SDS 101 "100091 67 CRI thru CR.8. eRlO.11.12 
Q r..".,,"tor. SUv@r lAir .. 100107-410 II C§ 

10 r. ..... ,..ftft.. Uvlar 100308-101 3 ~2.].4 

'11 CaDacltor .. Tantalum lQ031Z-156 1 t:l 
11 Ite.tltor, I watt 100111-151 1 R4 

11 R~.I.top. l watt 100111-410 11 IU 

14 a •• lltor. I watt 100111·33Z 11 Rl ., 

15 Re.t.tor .... watt 100111 ... 563 11 R1 

16 Wire. Solid Bare 10004l-024 24/i. -. . 

17 Tubt"l, T .noll 100274-022 24/#-

, , 

-

SD.-~-18. 
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I 2 3 4 ~ 6 +16'1 
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Pin 1 
R26 - _. 

0- CI -- - R24 - - R25 -, 
0- CI4 -

R23 R22 - - - -
0- CI3 -R20 R21 - - - -
0- CI2 -

RI9 RIB - - - -
0- CII -RI6 RI7 - - - -
0- CIO -

RI~ RI4 - - - -
0-

C9 -
Connector - RI2 - - RI3 -

0- CB - End 
RII RIO - - - -

0- C7 -RB R9 t - - - -
0- C6 -

R7 R6 - - - -
0- C~ -R4 R~ - - - -
0- C4 -

- R3 - - R2 - I 
0- C3 -R2B RI - - - -
0- C2 -100..-

R27 - -
Pin 47 

.~ .... --.,,--.. ~,,-

Cable Termination Module ZB52 
104331E 



~ '""nRtAL LilT ~ ML 
IMfG. .0. ... 

lUJDVO • TITLI. S 0 S .............. eye ••• _ 

·.ASSEMBLY. P,. W~ CABLE 104311 E 
~ ElU.MNA.TIO'N limJjUL'l; _ .. ---~ 

NOD , ZB5Z DAft lZ/3 .HIIT Z or Z 
• 

0 - IT"-" DWG. TITI .• : DWG • .,O. JlO.IlIQ _lIMA ..... clr. DIIIG. z ~ 
~ 1 Eoard, ~r!nted Wiring 10.3)0 1 • ~ 

" 0 
::I -Z Handle, Circuit Card 100016 1 Q ~-

3 Eyelet. Tubular 103816-016 2 
-..J 4 StriD.I Marker . 100197 1 

~ 5 Contact. Conn. UODer 100097 Z3 

6 Contact. Conn. Lower 100098 24 
."! - ~ 1LL. ..'I 'AI'\~fta 'A. , A _. A.1. _,L 

I 

8 Capacitor. Tantalum 100312-156 1"4 Cl,thru elf. 
«) Reaistor.J.. Metal FUm 100680-330 2, Rl thru RZ.6 . 
10 Wire J Solid Bare 100042-024 1 in 

11 Tubin.a,· Teflon 100Z74-022 . 1 in 
.. ... ...... ... . .. 
&&. .. -"'-,- .. ----.--- .Lv",..,,·_ .- :1 

13 Heat.ink (Extruded) 106579 1 

. 14 r;C're.,;;. Ylat~Hd. PhilUna 100 I> 100012-301 2 

15 Walber, Flat 100018-30( 2 
16 Walher..f. Lock Int Tooth IOOOZ4-]O( Z 
17 Nut, Hex Machine 100008-300 Z 
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5D5-1-10. 
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NOTES: 
(J) 

on (J) 
on o::r 

1. R3. R!i THRU R9, RII, RI4 THRU R33, ! I!dlll CD 0 
R35, R40, A41 & A42 AAE OMITTED. 

N -
• i ., I I.' U.' I I 

POLARIZING PINS: 12' 40 

+4V/+8V 4!J 

.1, 1, 1- 1. 
GROUND 44C I I I T 

I 10 

~R3 
~ ~ 

~R7 " " ~A14 ~RI~ ~RZO R2 ~R4 R!J ~R6 RS R9 RIO RII RI2 ~R13 RIG Rlr RIB RI9 A21 

l- f- ~ 

0 6 0 0 0 0 0 6 6 
2 3 4 !> 6 7 8 9 1O " 12 13 14 I!J 16 17 18 19 20 21 

" ~ A25 ~A26 ~ ~ " " ~ ~A34 ~R36 ~A31' ~'HI 
AZ2 A2l RZ4 R27 RZ8 RZ9 R30 A31 Al2 A33 R35 Al9 R39 A40 R42 A43 

~-~.-
.. 

0 0 6 0 ~ 6 6 0 0 0 b 0 6 0 0 6 ,0 6 C 
22 23 24 2!> 26 27 28 29 30 ~ 32 33 34 3!> 36 37 38 39 40 41 42 43 

T 
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Termination Module Z855 
1049948 

~I 

C4 

_R2 _ 

_ R4 _ 

_ R6 _ 

_ R8 _ 

_ RIO _ 

_ RI2 _ 

_ RI4 _ 

_ RI6 _ 

_ RI8 _ 

_ R20 _ 

_ R22_ 

_ R24_ 

_ R26_ 

_ R28_ 

_ R30 _ 

_ R32_ 

_ R34_ 

_ R36_ 

_ R38_ 

_ R40_ 

_ R42_ 

C2 

Pin 1 

_ R3 _ 

_ R5 _ 

_ R7 _ 

_ R9 _ 

_ RII _ 

_ RI3 _ 

_ RI5 _ 

_ RI7 _ 

_ RI9 _ 

_ R21 _ 

_R23 _ Connector 
_R25 _ End 
_R27 _ 

_R29 _ 

_ R31 _ 

_R33 _ 

_R35 _ 

_R37 _ 

_R39 _ 

_R41 _ 

_R43_ 

Pin 47 
_C1---O 
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@fo\s ML 
.... H. .':,l' 

DWO. 'lfL. ................. 9 ••• 

104994 .:; 
ASSY. P. w. 
TERMINATION MODULE .. , %B55 I'" ]/Z4 1"11' 1. ., 1. - --• 

;0 •• ~ 'T'" ..... Y ITI·t . '''1 .• 0. .0, •• 0 .""HI • CI'. ".11. 
f : U- aA ... A - .1.4",. I n£ftlll 1 I • 

. \1 0 -

.~ -~ Handle. ~h·".nH "fta pd 1 nnnl "- I la 
1 Eyelet, Tubular 10389.-01' Z 

: -.J .. Strip, Marker 100197 1 I 

~ 5 r.A ...... ".t COIlD. Ih~ft.u· IDDOQ7 2.3 , Contact. CennLower 100098 1.4 

1 Capacitor. Mylar 100308-334 3 C2. 3.4 

• Ca~c:itoJ'. Tantalum 100111.-156 1 Cl I 

• a •• tUft .... _~ I nnl I 1 .l~l I 1 D~ £ 1 n L.2L' ,£ ~1I1'74~8 

a Wire .. .ioUd Bare 10""'&2 .. 02" 11m 

11 Tubin •• TenCtD 100Z7"-OZ~ 1 1 in I 0. 
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POLARIZING ,PIN!>: 30.!. ~ I 

GROUND .... cr-'~ll~III--r--r--TIII---,---,..--,III---r----r---11 I 1 
4l 39 36 33 l1 24 21 18 15 12 9 !i 3 I 

1"1' 
RI RB RIO AU r RI2 RI! 

40 39 31 31 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 

Rl8 + CI4 

AU "'I 
6 

• AI, RI'I" 

20 19 I" 

RI6 '''{ 
11 I' 15 14 13 " 10 

,,6 '''!t .. 
4:5 42 41 

llt-.-------
!. 



R24 
0-
-
0-

R23 

R20 0--

0-
RI9 

RI6 0--

0-
RI~ 

RI2 0--

0-
RII 

RB 
0-

0-
R7 

R4 0-

0-
R3 

R28 0--
-
0-

CI 

CI4 

CI3 

CI2 

CII 

CIO 

C9 

ce 

C7 

C6 

C~ 

C4 

C3 

C2 

R26 

R2~ 

R22 

R21 

RIB 

RI7 

RI4 

RI3 

RIO 

R9 

R6 

R~ 

R2 

RI 

R27 

Pin 1 

Connector 
End 

Pin 47 

Cable Termination Module Z873 
111991 A 
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i I~INO~ MATERIAL LIST ML 
D."WINCI NO. Rn. 

-< 
",."TlI'tC DATa .V.T .... 111991 A 

0 A •• y. P. W. Cable 

• _AWtNe T,rmiytigD Mgdule 1IlOO& NO. ZI73 DATJ.11165 sManLop-L 'nt'L. 
• • - ".. .. - 0" NO. D.,.WINe TI TL. _.NO. NO ..... .. .. ,..". ON CKT. D •• IG. 

• 0" -C - 1 Board. Printad Wirina 104330 1 • -• Z Handle. Circuit C •• d 108016 1 
.. -~~ 

--' 3 EYel,t. Tubular 103'96-016 Z 

:!! <-, .. SU1D. u ... \r_1" 100197 1 

5 Contact. Conn. UDDer 100097 Z3 , r, .... ... Conn. Law. I' 100098 Z4 

1 CaDacito .. I Tantalum lOOJ-IJ .. 156 14 C 1 thru Cl4 

• ••• iatol'. Metal Film ''''''''''.]It 2A _I thr" all 

9 Wi .. e. Soliel , .... IOO04J-OZ.fI lin 

10 Tubina. T.flon 100114-0Z2 lin 

11 II •• t.i",ld- "-~' lO'51iJ 1 

_1_1 
. . 100" 

Sc .. ew. riat HeI. PhUliD. 100012.10" 2 

13 Wa.he ... I"lat 100011-l0C Z 

14 W.ah.r. Lock Int. Tooth 10OOJ4-l0( Z 

15 Nut, H .. Machine loo001-l0( Z 

16 Sch.matic lt304] • ref 

11 Ow. Li.' 111044 a ref 

~. T •• t See!!! IllG4§ x ref 
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