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CE SAFETY PRACTICES 
All Customer Engineers are expected to take every safety pre· 
caution possible and observe the following safety practices 
while maintaining IBM equipment: 

1. You should not work alone under hazardous conditions or 
around equipment with dangerous voltage. Always advise 
your manager if you MUST work alone. 

2. Remove all power AC and DC when removing or assem· 
bling major components, working in immediate area of 
power supplies, performing mechanical inspection of power 
supplies and installing changes in machine circuitry. 

3. Wall box power switch when turned off should be locked 
or tagged in off position. "Do not Operate" tags, form 
229·1266, affixed when applicable. Pull power supply cord 
whenever possible. 

4. When it is absolutely necessary to work on equipment hav· 
ing exposed operating mechanical parts or exposed live 
electrical circuitry anywhere in the machine, the following 
precautions must be followed: 
a. Another person familiar with power off controls must 

be in immediate vicinity. 
b. Rings, wrist watches, chains, bracelets, metal cuff links, 

shall not be worn. 
c. Only insulated pliers and screwdrivers shall be used. 
d. Keep one hand in pocket. 
e. When using test instruments be certain controls are set 

correctly' and proper capacity, insulated probes are used. 
f. Avoid contacting ground potential (metal floor strips, 

machine frames, etc. - use suitable rubber mots pur· 
chased locally if necessary). 

5. Safety Glasses must be worn when: 
a. Using a hammer to drive pins, riveting, staking, etc. 
b. Power hand drilling, reaming, grinding, etc. 
c. Using spring hooks, attaching springs. 
d. Soldering, wire cutting, removing steel bonds. 
e. Paris cleaning, using solvents, sprays, cleaners, chemicals, 

etc. 
f. All other conditions that may be hazardous to your 

eyes. REMEMBER, THEY ARE YOUR EYES. 
6. Special safety instructions such as handling Cathode Roy 

Tubes and extreme high voltages, must be followed as 
outlined in CEM's and Safety Section of the Maintenance 
Manuals. 

7. Do not use solvents, chemicals, greases or oils that have 
not been approved by IBM. 

B. Avoid using tools or test equipment that have not been 
approved by IBM. 

9. Replace worn or broken tools and test equipment. 
10. Lift by standing or pushing up with stronger leg muscles -

this tokes strain off back muscles. Do not lift any equip. 
ment or parts weighing over 60 pounds. 

11. All safety devices such as guards, shields, signs, ground 
wires, etc. sholl be restored after maintenance. 

KNOWING SAFETY RULES IS NOT ENOUGH 
AN UNSAFE ACT WILL INEVITABLY LEAD TO AN ACC!DENT 

USE GOOD JUDGMENT - ELIMINATE UNSAFE ACTS 
229·1264·1 



12. Each Customer Engineer is responsible to be certain that 
no action on his port renders product unsafe or exposes 
hazards to customer personnel. 

13. Place removed machine covers in a safe out.of·the·way 
place where no one can trip uver them. 

14. All machine covers must be in place before machine is reo 
turned to customer. 

15. Always place CE tool kit away from walk areas where no 
one can trip over it (i.e., under desk or tablel. 

16. Avoid touching mechanical moving parts (i.e., when lubri· 
cating, checking for ploy, etc.). 

17. When using stroboscope - do not touch ANYTHING - it 
may be moving. 

18. Avoid wearing loose clothing that may be caught in machin· 
er.y. Shirt sleeves must be left buttoned or rolled above the 
elbow. 

19. Ties must be tucked in shirt or have a tie clasp (preferably 
nonconductive) approximately 3 inches from end. Tie chains 
are not recommended. 

20. Before starting equipment, make certain fellow CE's and 
customer personnel are not in a hazardous position. 

21. Maintain good housekeeping in area of machines while per· 
forming and after completing maintenance. 
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OPERATION CODES 

INSTRUCTION FORMATS 

II Formal 
OpCode 

o 

R1, R2 - Meaningful for all RR Instructions except SPM and SVC 

BASE AND\INDEX REGISTERS 

l1///I/A Base Address or Index 

o 78 

RX Formal 

OpCode 

o 7 II 1 t 12 IS 16 "20 

Rl, D2(X2, B2) 
R1, S2(X2) 

SHORT FLOATING-POINT NUMBER 

1 S I Characteristic I 
o I 7 8 

LONG FLOATING-POINT NUMBER 

R1, D2(O, B2) 
Rl,S2 

Fraction 

.. 

31 

I 7s~I_CM __ ra_c_te_rl_R_Ic71~ __________ F_r~_t_w_n _____ ~L __ ~I 
o I 7 8 63 

R5 Formal 

Op Code 

o 7 8 II 12 IS 16 19 20 

Rl, R3, D2(B2) t BXH, BXLE, 
Rl,R3,S2 rLM, BTM 

R1, D2(B2)t Shift 
Rl, S2 r Instructions 

51 Formal 

OpCode 

o 1 • IS 16 19 20 

Dl(B1) LPSW, SSM. HIO, SIO 
Sl TIO, TCH, TS 
D1(Bl),12 t All other Sllnstructions 
Sl,12 r 

55 F"rmal 

31 

.. 

" 

~I __ Op_C_od_e~~Ll~I~L2-+I~B_l~I~~Dl~~I~B_2~1~~ 
o 7 8 11 12 IS 16 1920 II 32 JS)6 47 

Dl(Ll, B1), D2(L2, B2) I PACK, UNPK, MVO, AP, 
Sl(Ll),S2(L2) CP, DP, MP, BP, ZAP 

Dl(L,B1),D2(B2) INC, OC, XC, CLC, MVC, MVN, 
Sl(L),S2 MVZ, TR, TRT, ED, EDMK 

PACKED DECIMAL NUMBER 

I D1g1t I Digit I Digit 1--- ___ 1'-Dl-gi-t -r1-DIg- It-I'D-1g1-t"I-Dl-gi't I'S-Ign-', 

ZONED DECIMAL NUMBER 

I Zone I Dlgit I Zonel--- ---IDlglt I Zone I Dlgtt I Sign I D1g1t I 
8/360 (8/70) 1-1 



INSTRUCTION FORMATS (Continued) 

RR Format Instructions 

( 

IS 
"' • 0 

ii e 
~ 
" ~ 
a 

\ 
~ 

( 

i 
i 
j 
• 
~ 
11 • .. 
l 
t 
.l! .. 

Deci- Hex,- Graphic & Con-
deci- Mnemonic IrD! S~mbols mal mal BColC. EBCiil~ 

0 ~ I 
2 02 
3 03 

• 04 SPM PF 
5 ~ I:~: ~i 6 
7 07 BCR DEL 
8 08 SSK 
9 09 15K 

10 ~~ ISVC 
II 
12 OC IEBColC +1 
13 00 IEBColC -I 
14 DE 
15 ~ CUI 
16 10 LPR 
17 II LNR 
18 12 LTR 
19 J3 IlCR 
20 :~ I~~R ~~S 21 
22 16 OR BS 
23 17 XR IL 
24 18 I LR 
25 19 ICR 
26 IA AR CC 
27 IB SR 
28 IC MR 
29 10 lOR 
30 :~ I~~: 31 CU2 
32 20 LPoR 
33 21 LNoR 
34 22 IlloR 
35 Z3 ILeDR 
36 24 HDR BYP 
37 25 LRDR 01 IF 
38 26 MXR 1)1 EDB 
39 27 MXDR 1)1 PRE 
40 ~ .~~~ 41 
42 211 ADR SM 
43 2B SDR 
44 2C I MDR 
45 ZD I DDR 
46 2E AWR 
47 2F SWR CU3 
48 

-~ 
LPER 

49 I LNER 
so 3Z 

I ~~i~ 51 33 
52 34 HER PN 
53 35 LRER III RS 
54 36 AXR III UC 
55 ~~ SXR m EOT 
56 LER 
57 39 CER 
58 311 

~~~ 59 3B 
60 ~ ~:: 61 
62 3E AUR 
63 3F SUR 

til ,.... u.u cHell. ~II tCJ "- MIl ~., Hd C~" I. odII 
ar t'¥ft s-rUy. u~ .• "'-.IIlI ..... pull.)'. 
*<:itrllIoI M 18 CA. ~ .. __ _ imal lU. 

III CCW' n .. bll ... lpaI .... 
(3) EIlie' .... "1'tft ... loa notoU"-pcHM f .... r. , .. lrI6CUIllM 

1-2 (8/70) 

lilt 
7 -Track Tape 

BCOIC 

Punclled ., 
Card 1121 
Code Code 

12-0-1-8-9 ;~ ccw 
12-1-9 
12-2-9 tmlOOIO 
12-3-9 tmlOOIl 
12-4-9 tmlOlOO 
12-5-9 

=~:~~ 12-6-9 
12-7-9 tmlOIll 
12-8-9 tmllooo Iccw 
12-1-8:9 0000 1001 
1~-~-8-~ 0000 1010 
12-3-8-9 tmllOIl 
12-4-8-9 tmlllOO 
12-5-8-9 tmlllOI 
12-6-8-9 0000 1II0 
12-7-8-9 ~~ 12-11-1-8-9 ccw 
11-1-9 00010001 
11-2-9 00010010 
11-3-t 00010011 

:: :~:: ::~:~ 
11-6-9 00010110 
11-7-9 0001 Dill 
11-8-9 0001 iooo Iccw 
11-1-8-9 :: :~~ 11-2-8-9 
11-3-8-9 0001 1011 
11-4-8-9 0001 1100 
Il+8:~ 0001 1101 
ll-6-8-Y :: :::~ 11-7-8-9 
11-0-1-8-9 00100000 Iccw 
0-1-9 00100001 
0-2-9 00100010 
I}-j-Y 

~:~~~ 0-4-9 
0-5-9 00100101 
0-6-9 00100110 
0-7-9 0010 om 
0-8-9 

~:~ :: ,ccw 
Q-l-8-9 
0-2-8-9 00101010 
0-3-8-9 ~:~ :~~ 0-4-8-9 

~~:::~ ~:~ ::~~ 
0-7-8-9 00101111 
12-1I-Q-l-8-\ 00110000 .ccw 
I-I} 0011 0001 
Z-9 Wll W10 
3-9 0011 0011 
4-9 0011 0100 
5-9 0011 0101 
6-9 0011 0110 

~:: ~::~~ 'ccw 
1-8-9 0011 1001 
2-8-9 WIII010 
3-8-9 0011 lOll 
4-8-9 ~:: ::~ 5-8-9 
6-8-9 0011 1Il0 
7-8-9 0011 IIII 



INSTRUCTION FORMATS (Continued) 

RX Format Instructions 

Ii\" 

"Ii 
Vl 

= 2 

~ 
~ 
"0 

~ 
~ 
Vl 

.J~ 
/1\ 

~ 

~ e 
} 
• ~ 
~ • ... 
'I! 

& 
.! 
~ 
;;; 

~~ 

Oeci- Hexa- Graphic 8. Con- (II 

mal deci- Mnemonic trol S~mbol s 7 -Track Tape 
mal BCOIC EBCDIC BCOIC 

64 40 15TH SP (21 
65 41 lA 
66 42 STC 
67 43 IC 
68 44 lEX 
69 45 IBAl 
70 46 BCT 
71 47 BC 
72 48 lH 
73 49 ICH 
74 4A IAH , 
75 4B SH · · B A 8 21 
76 4C MH III I < B A 84 
77 40 [ ( ::~:21 78 4E Icvo < + 
79 4F ICVS I· I BA8421 
80 50 ST 8. t 8. BA 
81 51 
82 52 
83 53 
84 54 IN 
85 55 Cl 
86 56 0 
87 57 X 
88 58 l 
89 59 IC 
90 5A A ! 
91 58 S $ $ B 8 2 I 
92 5C M • · 8 84 
93 50 10 1 ) 8 84 I 
94 5E IAl : : B 842 
95 5F Sl • ...., B 8421 
% 60 STO - - B 
97 ~ 

I I A I 
98 
99 ~ 100 

101 65 
102 66 
103 67 MXO 131 
104 68 LD 
105 69 CO 
106 6A AD 
107 68 so :,., · ~:/ I lOS 6C .MO ,., 
109 60 .00 v A 84 I 
110 6E AW \ > A 842 
1\1 6F SW - 7 A 8421 
112 70 STE 
1\3 71 
114 72 
115 73 
116 74 
Il7 ~~ 118 
119 77 
120 78 lE 
121 79 CE 
122 7A 

I ~~ i 
~ A 8 2 I 123 78 f • 

124 7C ME i' i 84 
125 70 DE , , 84 I 
126 7E AU > · 842 
127 7F SU v " 8421 

(I~ Noce thaI cbeck bit (Cltl not .hov.-n. add C bit for odd or 
~\.n ,*,r,I)', at Mt4ed. uee .. (or t\'ttn pull)', 
decimal N t. CA. the urne •• MClm11 I:,!:!. 

t:ll CC\\' n" bit "'IJM'lenta 
431 [lIte"'d~pr'CI.lon Hoatinc-point fe.:lltur. inalructlOl\l 
t~, 8Ylkm/310 .. sembler Pl'OI'raml rfituU'~ UI ..... cock. 

Punched System/360 
Card 8-bit [121 141 
Code Code 

no punches 0100 0000 Iccw 
12-0-1-9 0100 0001 
12-0-2-9 0100 0010 
12-0-3-9 0100 0011 

112-0-4-9 0100 ()IOO 
12-0-5-9 0100 OlOl 
12-0-6-9 0100 0110 
12-0-7-9 0100 om 
12-0-8-9 0100 1000 Iccw 
12-1-8 0100 looi 
12-2-8 0100 lOiO 
12-3-8 0100 1011 
12-4-8 0100 1100 
12-5-8 0100 1101 ( 
12-6-8 0100 lii() + 
,12-7-8 0100 1111 
12 01010000 Iccw 
12-11-1-9 0101 0001 
12-11-2-9 01010010 

112-11-3-9 0101 0011 
112-11-4-9 0101 0100 
12-11-5-9 01010101 
12-11-6-9 0101 0110 
12-11-7-9 0101 om 
12-1\-8-9 0101 1000 !ccw 
11-1-8 0101 1001 
1\-2-8 0101 1010 
\1-3-8 0101 1011 
11-4-8 0101 1100 
i 1 -5-S 01011101 ) 
1\-6-8 ~:~: 1110 11-7-8 1111 
11 01100000 Iccw 

~~0-2-9 01100001 
0110 iiliil 

'11-0-3-9 0110001T 
11-0-4-9 01100100 
11-0-5-9 01100101 
11-0-6-9 01100110 
11-0-7-9 01l00lll 

~;~8-9 01101000 ccw 
0110 1001 

12-11 0110 1010 

~!:: ~::~ :~~ 
~::: 0110 lim 

0110 1110 
0-, -8 0110 1111 
12-11 -0 Olll 0000 ccw 
12-IHf-I-9 0\11 
12-11-0-2-9 0\11 
12-11-0-3-9 0\11 0011 
12-11-0-4-9 Olll 0100 
\2-11-0-5-9 

~::: ~:~~ 112-11-0-6-9 
112-11-0-7 -9 ~:::~~ 12-11-0-8-9 Iccw 
1-8 Olll 1001 
2-8 

13-s ~::: :~:~ 
14-8 01111100 
5-8 01111101 
6-8 oll1mo .. 
7-8 01111111 

8/360 (8/70) 1-3 



INSTRUCTION FORMATS (Continued) 

RS. SI Format Instructions 

Deci -
. Hexa- Graphic & Con-

deci- Mnemonic Irol S~mbols mal mal §WC m~lc 
128 110 5SM 
12'1 81 a 
130 82 LPSW b 
J31 : (Diagnosel c 
\32 IWRD d 
\33 85 I ROO e 
134 86 BXH f 
JJ5 87 BXLE g 
136 88 SRL h 
137 89 SLL i 
138 SA SRA 
\39 8B SLA 
140 8C SRDL 
141 80 SlDL 
142 8£ SRDA 
143 Sf SlDA 
144 90 STM 
14~ 91 TM j 
146 92 MVI k 
147 93 TS I 
148 94 NI m 
149 95 CLI n 
150 96 01 0 

151 97 XI p 
152 98 LM q 
153 99 r 
154 9A 
155 98 
156 9C SIO 
157 90 TlO 
158 9£ HID 
159 9F TCH 
160 AO 
161 Al 
162 AZ s 
163 A3 I 
164 A4 u 
165 A5 v 
166 A6 w 
167 A7 x 
168 :: y 
169 l 
170 AA 
171 AB 
172 AC 
173 AD 
174 AE 
175 AF 
176 BO 
177 BI 
178 :~ 179 
1110 B4 
181 B5 
182 B6 
183 B7 
IB4 B8 
185 B9 lMP 
186 BA 
181 BB 
188 :~ 189 
190 BE 
191 BF 

01 NcM wi check bll (elll not '~0'110._ :uld C bit (or wid 
01' I',p ... rll). u nH'dcod •• xu .... lor c.'It.'n iNlfll). 

drtcirl'lal H UI C,\, the lame all dorclm:ll I:!:!. 
(ll CCW 0_. bit .U'IMllrua 

1-4 (8/70) 

flI 
7-Track Tape 

BCDle 

Punched 5, ,~ ,~ 

c~ code 
(21 

12-0-1-8 1000 0000 Iccw 
12-0-1 1000 0001 
12-0-2 1000 0010 
1Z-0-3 ::~M 112-0-4 

11Z-0-5 1000 0101 
12-0-6 1000 0110 
12-0-7 1000 0111 
12-0-8 1000 1000 ccw 
112-0-~ 1000 1001 
112-0-2-8 1000 1010 
12-0-3-8 1000 lOll 
12 0-4-8 1000 1100 
12-0-5-8 1000 1101 

112-0-6-8 1000 1110 
112-0-7-8 1000 1111 
12-1\-1-8 1001 0000 ccw 
12-11-1 1001 0001 
12-11-2 1001 0010 

112-11-3 1001 0011 
112-11-4 1001 0100 
12-11-5 1001 0101 
12-11-6' 1001 0110 
12-11-7 1001 0111 

1\2-\\-8 
:::~ ~ IIZ-IH 

12-11-2-8 1001 1010 
1Z-11-3-8 1001 lOll 
IZ-I1-4-8 1001 1100 
IZ-I1-5-8 1001 1101 

IIZ-II-6-8 1001 1110 
IZ-I1-7-8 1001 1111 
11-0-1-8 1010 0000 ccw 
11-0-1 10100001 
II-o-Z 1010 0010 

111-0-3 10100011 
11-0-4 1010 0100 
11-0-5 10100101 
11-0-6 10100110 
11-0-7 1010 0111 
Il-1H 1010 1000 ccw 
11-0-9 1010 1001 
11-0-2-8 1010 1010 
11-0-3-8 1010 1011 
11-0-4-8 1010 1100 
11-0-5-8 1010 1101 
11-0-6-8 10101110 
11-0-7-8 10101111 
IZ-11-0-1-8 1011 0000 ccw 
12-11-0-1 1011 0001 
12-11-o-Z 1011 0010 
12-11-0-3 1011 0011 
12-11-0-4 1011 0100 
1Z-11-0-5 :~g 0101 1Z-11-0-6 0110 

IIZ-ll-0-7 1011 0111 
12-11-0-8 1011 1000 ccw 
12-11-0-9 1011 1001 
12-11-0-2-8 1011 1010 
12-11-0-3-8 1011 1011 

I 12-11 -0-4-8 1011 1100 
12-11-0-5-8 1011 1101 
12-11-0-6-8 1011 1110 
12-1J-(H-8 1011 1111 



INSTRUCTION FORMATS (Continued) 

SS Format Instructions 

Deci- Hexa- I Graphic & Con-
deci- Mnemonic Irol S~mbols 

mal mal 111:1>11: EBCOI~ 
192 CO ? 
193 CI " 194 C2 8 
195 C3 C 
196 C4 10 
197 C5 £ 
198 C6 F 
199 C7 G 
200 C8 H 
201 C9 I 
202 C" 
203 CO 
204 CC 
205 CO 
206 C£ 
207 CF 
208 DO ! 
209 01 I~~~ J 
210 02 K 
2ll 03 IMVZ I L 
212 04 INC 1M 
2\3 05 CLC N 
214 06 OC 0 
m 07 XC P 
216 08 Q 
217 09 R 
218 0" 
219 DB 
220 DC I~~T 221 00 
222 ~~ I~~MK ::: 223 
224 EO + 
225 El 
226 £2 S 
227 E3 T 
228 £4 U 
229 £5 V 
230 £6 W 
231 E7 !X 
232 E8 y 
233 E9 Z 
234 E" 
235 E8 
236 EC 
237 ED 
238 EE 
239 EF 
240 FO 0 
241 Fl IMVO I 
242 F2 W"CK 12 
243 F3 UNPK 3 
244 F4 4 
245 F5 5 
246 F6 6 
247 F7 7 
248 F8 Z"P UI 8 
249 F9 CP UI 9 
250 F" liP f3I 
251 FB SP 131 
252 Fe IMP '" 
253 FD OP 131 
254 FE 
255 FF 

III Note &bat cmk bit ,C) il not; Ilu,\I\ft. Add C bit for odd or 
''''ell .-rll)', .. ~. exce ... fur e\"~. portl)', 
declmll CH 1I C". lb. ume at cNc.'inllll I:1:L 

(1) c:cw nlll bit t1 •• I.nrl\.~ 
13) DeC:lnHIII feANu IIwtruc:t1VM 

" B 
C 
0 
£ 
F 
G 
H 
I 

J 
K 
L 
M 
N 
0 
P 
Q 
R 

S 
T 
U 
V 
W 
X 
y 
Z 

~ 
2 
3 
4 
5 
6 
7 
8 
9 

III ru"., ..... 
-, 8-bit 7 -Track Tape Card 121 

BCDIC Code Code 
B "8 2 12-0 llooooo> I cc~ 
8" I 12-1 1100 0001 
8" 2 12-2 1100 0010 

8" / I 12-3 :::~~ 8" 112-4 
8" 4 I 12-5 1100 0101 
B" 4 2 12-6 1100 0110 
8" 421 12-7 1100 Olll 
8"8 12-8 1100 1000 Iccw 
B"8 I 112-9 1100 1001 

I'·VV ITOOIOIO 
12-0-3-8-9 1100 1011 
12-0-4-8-9 1100 1100 
!~-0-5-~-9 1100 1101 

1100 1lI0 
I'l-U-(-~-¥ I1OOTI1T 

0 8 2 1I-0 11010000 ccw 
8 I II-I 1I01 0001 

: 2 11-2 1101 0010 
2 I 111-3 1101 0011 

0 4 11-4 rronnoo 
0 4 I IH 11010101 
8 42 11-6 1101 0110 

: 42 I 11-7 1101 Olll 
8 11-8 1101 1000 ccw 

o 8 I IfF9 l1liIlOOf 
12-11-2-8-9 1101 1010 
12-11-3-8-9 1I0! 1011 
12-11-4-8-9 1101 1I00 
12-11-5-8-9 1I0! 1101 

112-Il-b-H-Y 1101 1110 
12-11-7-8-9 1101 lIll 

"8 2 0-2-8 1lI0 0000 Iccw 
1I-0-1-9 1lI0oooi 

A 2 10:2 1lI0 0010 

" 2 I 10-3 lIlO 0011 

" 4 0-4 1lI0 0100 
A 4 I 0-5 1lI0 0101 

" 42 ~~ :::~ ~m A 421 
A8 ~~ 1lI0 1000 ccw 
"8 I 1Il0 1001 

11-0-2-8-9 1Il0 1010 
1I-0-3-8-Y 

:::~ :~~ 11-0-4-8-9 
1Il0 1I01 

11-0-6-8-9 1Il0 1Il0 
1I-o-7-8-Y 1Il0 1111 

8 2 ~. IIl10000 ccw 
I 11Il 0001 

2 2 IlII 0010 
2 I 3 IIlI 0011 

4 4 1111 0100 
4 I 5 1Il10101 
42 6 1111 OliO 
421 11 IlllOlll 

8 8 III1 1000 ccw 
8 I 9 IlII 1001 

112-1' lIll 1010 
112-1l-u-'-G-, 1111 1011 

I:;:::"·· 
IlII 1100 
1111 1101 

12_11"'" 1111 1lI0 
12-11-0-7 -8-Y IIlI IIlI 

S/360 (8/70) 1-5 



..... 
I 

en 

0; 
"­-:J 
.8 

I Operation 

IAdd 

Add 

Add Decimal 

Add Halfword 

Add Logical 

Add Logical 

Mnemonic 

A 

I I 
AR 

I I 
I I 

AP 

I 

I 
I 

AH 

AL 

ALR 

Op Code Format I Operands 

5A RX I R1, D2(X2, B2) 

I 
I 

1A RR I Rl, R2 

I 
I i 

FA SS ! Dl,(Ll,Bl), D2(L2,B2) 

I 
I 

I 
I I 

4A RX RI, D2(X2,B2) 

5E RX RJ. D2(X2, B2) 

IE RR Rl, R2 

Description 

Add opr 2 to opr 1 
(Sto) (Sto) (Reg) (Reg) 

Add opr 2 to opr 1 
(GPR) (Reg) 

I 
I 

Add dec opr 2 to opr 1 
(Sto) (Sto) 

(Right to left byte by byte). 
(Opr 1 and 2 must be in packed) 
(Fields can overlap if low-order bytes 

I coincide) 
I (If opr 1 and opr 2 refer to same field, the 

field is doubled) 

Add opr 2 to opr 1 
(Sto) (Reg) 

(High-order 16 bits expanded) opr 2 

Add log opr 2 to opr 1 
(Sto) (Reg) 

Add log opr 2 to opr 1 
(Reg) (Reg) 

--

Interruptions 

Adr 
Prot Prot 
Spec 
Fxpt Oflo 

Fxpt Oflo 

Prot 
Adr 
Data 
Dec Oflo 
Oper 

Adr 
Spec 
Fxpt Oflo 
Prot 

Adr 
Spec 
Prot 

----

Cond Code 

o Sum: 0 

1 Sum < 0 I 
2 Sum> 0 

11 Sum < ° I 
2 Sum> 0 
3 Overflow 

o Sum: 0 
1 Sum< 0 

1 2Sum >O 
! 3 Overflow I 

loSum:o 
1

1Sum <O 
1 2Sum >o 
I 3 Overflow 

I 
I 

I , 
I 
I 

o Sum: 0 
1 Sum< 0 
2 Sum> 0 
3 Overflow 

o Sum = 0 
1 Sum # 0 
2 Sum= 0 
3Sum#O 

o Sum = 0 
1 Sum # 0 
2Sum=O 
3Sum#O 

t; 
I:':! 

:; 
'"" ~ 
o 
'>j 

Z 
til 

~ c:: 
() 
0-,3 

o 
Z 
til 



~ 
c.o 
0> o 

ex; , 
-J 
-8 

... 
I 
-J 

Add Normalized 
(Extended) 

Add Normalized 
(Long) 

Add Normalized 
(Long) 

Add Normalized 
(Short) 

Add Normalized 
(Short) 

AXR 36 RR R1, R2 

AD 6A RX R1, D2(X2, B2) 

ADR 2A RR R1, R2 

AE 7A RX R1, D2(X2, B2) 

AER 3A RR R1, R2 

FP Add apr 2 to apr 1 
(FPR pair) (FPR pair) 

Extended sum is put in opr 1 (FPR pair) 
Each operand consists of two FPR 
Only FPR 0 and FPR 4 may be specified for 

opr 1 or apr 2. 
FP Add apr 2 to apr 1 

(Sto) (FPR) 

I S I Char I Fraction I 
0 1 7 8 63 

FP Add apr 2 to opr 1 
(FPR) (FPR) 

FP Add apr 2 to apr 1 
(Sto) (FPR) 

I S I Char I Fraction I 
0 1 7 8 31 

(Low-order halves of FPR ignored and 
unchanged) 
FP Add apr 2 to apr 1 

(FPR) (FPR) 

(Low-order halves of FPR ignored and 
unchanged) 

Oper 
Spec 
Exp Oflo 
Exp Uflo 

Adr 
Oper 
Prot 
Spec 
Sign 
Exp Oflo 
Exp Uflo 
Spec 
Oper 
Sign 
Exp Oflo 

I Exp Uflo 
Adr 
Prot 
Oper 
Spec 
Sign 
Exp Oflo 
Exp Uflo 
Spec 
Oper 
Sign 
Exp Oflo 
Exp Uflo 

o Fract = 0 
1 Fract < 0 
2 Fract> 0 
3 --

o Fract = 0 
1 Fract< 0 
2 Fract> 0 

3 --

o Fract - 0 
1 Fract < 0 
2 Fract> 0 
3 --

o Fract = 0 
1 Fract < 0 
2 Fract> 0 
3 --

o Fract - 0 
1 Fract< 0 
2 Fract> 0 
3 --

----

t:; 
l"l 

~ -t'" rn 
o 
>:!:j 

52 rn 
~ 
?5 
0-,3 
(5 
Z rn 
(1 
o 
a ga 
(1) 

.8 



.... , 
00 

<Xl 
'-.. 
-J .s 

Operation 
Add Unnormalized 
(Long) 

Add Unnormalized 
(Long) 

Add Unnormalized 
(Short) 

Add Unnormalized 
(Short) 

AND 

AND 

AND 

AND 

-

Mnemonic 
AW 

AWR 

AU 

AUR 

N 

NC 

NR 

N1 

)p Code Format Operands 
6E RX I RI, D2(X2, B2) 

I I 

2E RR RI, R2 

-

7E RX RI, D2(X2,B2) 

3E RR RI, R2 

54 RX R1, D2(X2, B2) 

D4 SS D1(L, Bl), D2(B2) 

14 RR R1, R2 

94 Sl D1(B1), 12 

Description Interruptions 
FP Add opr 2 to opr I Adr 

(Sto) (FPR) Prot 
Oper 
Spec 
Sign 
Exp Oflo 

FP Add opr 2 to opr I Spec 
(FPR) (FPR) Sign 

Exp Oflo 
Oper 

FP Add opr 2 to apr I Adr 
(Sto) (FPR) Prot 

Oper 
(Low-order halves of FPR ignored and Spec 
unchanged) Sign 

Exp Oflo 
FP Add opr 2 to apr 1 Spec 

(FPR) (FPR) Sign 
(Low-order halves of FPR ignored and Exp 000 
IIDchanged) Oper 
Place the product of both apr's into opr 1 Adr 

Prot 
Spec 

Place the product of both opr's into opr 1 Prot 
(Left to right byte by byte) Adr 
(Max number of bytes ANDed: 256) 
Place the product of both opr's into opr I None 

AND the 1 byte from the instruction stream L Prot 
(8-15) to opr 1 Adr 

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

Cond Code 
o Fract - 0 
I Fract < 0 
2 Fract> 0 
3 --

o Fract = 0 
I Fract < 0 
2 Fract > 0 
3 --
o Fract = 0 
I Fract < 0 
2 Fract > 0 
3 --

o Fract - 0 
1 Fract < 0 
2 Fract > 0 
3 --
o Result = 0 
1 Result';' 0 

o Result = 0 
1 Result';' 0 

o Result - 0 
1 Result';' 0 
o Result = 0 
1 Result';' 0 

t:l 
t>:! 

~ -t"' 
C/l 

o 
"Jj 

Z 
C/l 

~ 
d 
() 
..;J 
(5 
Z 
C/l 

() 
o 
g. .... a 
(1) 

.e 



~ 
"" 0> 
o 

0; 
......... 
-J 
.8 

~ 
I 
co 

Branch and Link BAL 

Branch and Link BALR 

Branch on Condition BC 

Branch on Condition BCR 

Branch on Count BCT 

Branch on Count BCTR 

Branch on Index High BXH 

45 RX Rl, D2(X2, B2) 

05 RR Rl, R2 

47 RX Ml, D2(X2, B2) 

07 RR Ml, R2 

46 RX Rl, D2(X2, B2) 

06 RR Rl, R2 

86 RS Rl, R3, D2(B2) 

Store PSW 32-63 in opr 1 
Branch to adr of opr 2 
Store PSW 32-63 in opr 1 
Branch to adr of opr 2 
(If opr 2 = 0) Store, No Branch 
Compare opr 1 with cond code 

(Mask) 8-11 
(Mask = 7) Branch on non-zero cond code 
(Mask = 15) Uncond branch 
(Mask = 8) Cond code 00 
(Mask = 4) Cond code 01 
(Mask = 2) Cond code 10 
(Mask = 1) Cond code 11 
(NOP if cond not met) 
Compare opr 1 with cond code 
Branch to opr 2 adr if cond met 
(If opr 2 = 0) NOP 
Reduce opr 1 by 1 and branch to opr 2 adr 
(If opr 1 = 1) Reduce, No ~ranch 
Reduce opr 1 by 1 and branch to opr 2 adr 
(If opr 1 = 1) Reduce, No Branch 
(If opr 2 = 0) Reduce, No Branch 
Add opr 3 to opr 1 
Sum compared to opr 3 if opr 3 adr is odd 
Sum compared to opr 3 + 1 if opr 3 adr is 
even 
Branch to opr 2 adr if sum>opr 3/opr 3 + 1 

None Unchanged 

None Unchanged 

None Unchanged 

None Unchanged 

None Unchanged 

None Unchanged 

None Unchanged 

t:l 
tt:I 

;; .... 
t"' 
rn 
o 
'%j 

Z 
rn 
;a 
c:::: 
(') 
~ o 
Z 
rn 

n o 
a 
g" 
CD 

.B 



.... , -o 

0; 
........ 
-'I o ...... 

Operation 
Branch on Index 
Low or Equal 
Compare 

Compare 

Compare Decimal 

Compare Halfword 

Compare Logical 

Compare Logical 

Compare Logical 

-

Mnemonic 
BXLE 

C 

CR 

CP 

CH 

CL 

CLC 

Cll 

- ~ .. --

Op Code Format Operands 
87 RS Rl, R3, D2(B2) 

59 RX I Rl, D2(X2, B2) 

19 RR Rl, R2 

F9 SS Dl (Ll,Bl), D2(L2,B2) 

49 RX Rl, D2(X2, B2) 

55 RX Rl, D2(X2, B2) 

D5 SS Dl(L, Bl), D2(B2) 

95 SI Dl(Bl), I2 

Description Interruptions 
Same as Branch On Index High None 
Branch to opr 2 adr if sum < or = opr 3 + 1 

I Compare opr 1 algebraically to opr 2 (Reg) Adr 
Spec 
Prot 

Compare opr 1 algebraically to opr 2 None 

Compare opr 1 to opr 2 Adr 
(binary right to left) byte by byte Data 
(Opr's must be packed) Oper 
(Fields can overlap if low-order bytes Prot 
coincide) 
(The shorter opr is extended with high-order 
zeros) 
Compare opr 1 algebraically to opr 2 Adr 
(Hi-order 16 bits expanded) opr 2 Spec 

Prot 
Compare opr 1 to opr 2 Adr 
(binary left to right) Spec 
(Terminates if/when i found) Prot 
Compare opr 1 to opr 2 Adr 
(binary left to righ~ Prot 
(Terminated if/when i found) 
(opr length max 256 bytes) 
Compare opr 1 to opr 2 Adr 

(Imm) (Sto) Prot 
(binary left to right) 
(Terminates if/when i found) 

Cond Code 
Unchanged 

I 0 opr's -
1 1st < 
21st> 
o opr's = 
1 1st < 
21st> 
o opr's = 
1 1st < 
21st> 

o opr's = 
1 1st < 
21st> 
o opr's-
1 lst< 
21st> 
o opr's-
1 Ist< 
21st> 

o opr's = 
1 Ist< 
21st> 
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Compare Logical 

Compare (Long) 

Compare (Long) 

Compare (Short) 

Compare (Short) 

Convert to Binary 

Convert to Decimal 

Diagnose 

- - -

CLR 

CD 

CDR 

CE 

CER 

CVB 

CVD 

---

-

15 RR Rl, R2 

69 RX Rl, D2(X2, B2) 

29 RR Rl, R2 

79 RX Rl, D2(X2,B2) 

39 RR RI, R2 

4F RX Rl, D2(X2, B2) 

4E RX Rl, D2(X2, B2) 

83 S1 See IBM System/360 
Principles of Operation, 
GA22-6821 

- - -_ .. _-

Compare opr 1 to opr 2 
(binary left to rightj 
(Terminates if/when i found) 
Compare opr 1 algebraically to opr 2 
(Equalize and subtract) 

Compare opr 1 algebraically to opr 2 (FPR) 
(Equalize and subtract) 

Compare opr 1 algebraically to opr 2 
(FPR) (Sto) 

(Low-order halves of FPR ignored and 
unchanged) 
Compare opr 1 algebraically to opr 2 

(FPR) (FPR) 
(Low-order halves of FPR ignored and 
unchanged) 
Convert opr 2 (packed decimal) 
(Doubleword bounds) to binary and put in 
opr 1 location 

Convert opr 1 (binary) to packed deCimal 
(doubleword boundS) and put in opr 2 

See IBM System/360 
Principles of Operation, 
GA22-6821 

--- - - - -----

None o opr's ~ 
lIst < 
21st> 

Adr o opr's ~ 
Spec 1 1st < 
Oper 21st> 
Prot 
Spec o opr's-
Oper 1 Ist< 

21st> 
Adr o opr's ~ 
Spec 1 Ist< 
Oper 21st> 
Prot 
Spec o opr's-
Oper 1 Ist< 

21st> 

Adr Unchanged 
Prot 
Spec 
Data 
Fxpt Div 
Prot Unchanged 
Adr 
Spec 
Priv Oper Unpredict-
Prot able 
Spec 
Adr 

, 
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Operation 
Divide 

Divide 

Divide Decimal 

Divide (Long) 

Divide (Long) 

Mnemonic Op Code I Format Operands 
D 

I 
5D 

I 
RX Rl, D2 (X2, B2) 

DR 1D RR Rl, R2 

DP FD SS D1(Ll, Bl), D2(L2, B2) 

DD 6D RX RI, D2(X2, B2) 

DDR 2D RR Rl, R2 

-- - --- - ----

Description 
Divide opr 1 by opr 2 
(even and odd regs) (Sto) 
Opr 1 becomes quotient and remainder 

Divide opr 1 by opr 2 
Dividend: even and odd pair regs 
apr 1 becomes quotient and remainder 
(full word only) 
Divide opr 1 by opr 2 
Opr 1 becomes quotient and remainder 
(left justified) 
Dividend: at least 1 leading zero, max 
size 31 digits and sign 
Divisor: max size 15 digits and Sign, 
numerically larger than diVidend 
Both opr's packed format 
Remainder size = divisor size (Fields can 
overlap if low-order bytes coincide.) 
FP Divide opr 1 by opr 2 

(FPR) (Sto) 
apr 1 becomes quotient 
(prenormalized) 

FP Divide opr 1 by opr 2 
Prenormalize (FPR) (FPR) 

(Divider.d) (Divisor) 
Opr 1 becomes quotient 

Interruptions 
Adr 
Prot 
Spec 
Fxpt Div 
Spec 
Fxpt Div 

Prot 
Adr 
Spec 
Data 
Dec Div 
Oper 

Adr 
Spec 
Exp Oflo 
FP Div 
Oper 
Prot 
Exp Uflo 
Spec 
Oper 
Exp Oflo 
Exp Uflo 
FP Div 

Cond Code 
Unchanged 

Unchanged 

I 

Unchanged i 

Unchanged 

I 

I 
Unchanged 
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Divide (Short) 

Divide (Short) 

Edit 

Edit and Mark 

Exclusive OR 

DE 

DER 

ED 

EDMK 

X 

7D RX RI, D2(X2, B2) 

3D RR RI, R2 

DE SS DI(L, BI), D2(B2) 

DF SS DI(L, BI), D2(B2) 

57 RX RI, D2(X2, B2) 

FP Divide opr 1 by opr 2 
Prenormalize 

(Dividend) (Divisor) 
Opr 1 becomes quotient 
(Low-order halves of FPR ignored and 
unchanged) 

FP Divide opr 1 by 2 
Prenormalize (FPR) (FPR) 

(Dividend) (Divisor) 
Opr 1 becomes quotient 
(Low-order halves of FPR ignored and 
unchanged) 
Opr 1 = pattern, opr 2 = source 
Opr 2 is changed from packed to zoned and 
edited under control of opr 1. 
Opr's processed left to right 
(Fill char is 1st char in pattern field unless 
it is a digit/select/significance-start char.) 
(Opr 1 terminates operation) 
See IBM System/360 Principles of 
Operation, GA22-6821 
Same as Edit 
(Adr of 1st Significant result digit 
recorded in GPR 1) 

Exclusive-OR opr 2 and opr 1 and the 
modulo-two sum placed in opr 1 

Adr 
Oper 
Prot 
Spec 
Exp 000 
Exp Uflo 
FPDiv 
Spec 
Exp Oflo 
FP Div 
Oper 
Exp Uflo 

Prot 
Adr 
Data 
Oper 

Prot 
Adr 
Data 
Oper 
Adr 
Spec 
Prot 

Unchanged 

Unchanged 

Source 
o field = 0 
1 field < 0 
2 field> 0 

Source 
o field = 0 
1 field < 0 
2 field> 0 
o Result - 0 
1 Result';' 0 
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Operation 
! Exclusive OR 

Exclusive OR 

Exclusive OR 

Execute 

Halt I/O 

Halve (Long) 

Halve (Short) 

Insert Character 

Mnemonic Op Code 
XC 

I 
D7 

XI 97 

XR 17 

EX 44 

IDO 9E 

HDR 24 

HER 34 

IC 43 

- - - -

Format Operands 

I 
SS D1(L, B1), D2(B2) 

SI D1(B1), I2 

RR Rl, R2 

RX R1, D2(X2, B2) 

SI D1(B1) 

RR R1, R2 

RR R1. R2 

RX Rl, D2(X2, B2) 

Description 
Exclusive-OR opr 2 and opr 1 and the 

I 
modulo-two sum p~'tced in opr 1 
(Left to right bit by b!t) 
(Max opr length is 256 L'yteS) 
The 1 byte from the instr:lction stream 
(8-15) is exclusive-ORed v.,lth opr 1 and the 
modulo-two sum placed in o{> T 1 
Exclusive-OR logical opr 2 an,,! opr 1 and the 
modulo-two sum placed in opr t, 
Execute the instruction at the bl:anch-to adr 
(modified by ORing target instr.lction 8-15 
with opr 1 24-31) 
(If Rl - 0, execute - no ORing) 
Current I/O operation of specified 
sub-channel or channel is terminated, 
(CSW 32-47 are stored) 
(Privileged instruction) 

Fraction of opr 2 Shifted right I, normal-
ized, opr 2 placed in opr 1 (FPRs) 
(opr 2 unchanged) 
Fraction of opr 2 shifted right 1, normal-
ized, opr 2 placed in opr 1 (FPRs) 
(Low-order half of opr 1 unchanged, opr 2 
unchanged) 
Opr 2's char placed into opr I, 24-31 
(High-order bits unchanged) 

Interruptions 
Prot 
Adr 

Prot 
Adr 

None 

Execute 
Adr 
Spec 
Prot 
Priv 
Oper 

Oper 
Spec 
Exp Uflo 
Oper 
Spec 
Exp Uflo 

Adr 
Prot 

Cond Code 
o Result = 0 
1 Result f 0 

o Result = 0 
1 Result i 0 

o Result = 0 
1 Result i 0 
Set by 
subject 
instruction 

o Chan or sub-
chan working 

1 CSW stored 
2 Burst oper 

terminated 
3 Not opera-

tional 
Unchanged 

Unchanged 

Unchanged 

I 
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Insert Storage Key 

Load 

Load 
Load Address 

Load and Test 

Load and Test (Long) 

Load and Test (Short) 

Load Complement 

- -

ISK 

L 

LR 
LA 

LTR 

LTDR 

LTER 

LCR 

--

09 BE Rl, R2 

58 RX Rl, D2(X2,B2) 

18 BE Rl, R2 
41 RX Rl, D2(X2,B2) 

12 BE Rl, R2 

22 RR RI, R2 

32 BE Rl, R2 

13 BE Rl, R2 

'----- ----

Opr 2, 8-20 fetches 5-bit sto key byte. 
5-bit sto key is placed in opr 1, 24-28. 
Bits 0-23 unchanged, 29-31 set to zero. 
(opr 2, 0-7 and 21-27 ignored, 28-31 
must = 0) Opr 1 bit 28 set to 0 if fetch 
protect not installed. 

Load opr 2 into opr 1 

Opr 2 into opr 1 
Opr 2, 12-31 to opr 1, 8-31. 
Opr 1, 0-7 set to zero 
(no storage reference made) 
Opr 2 into opr 1 
(When opr 1 and opr 2 specify same reg 
result is test without data transfer.) 
Opr 2 into opr 1 
(FPR) (FPR) 
(When opr 1 and opr 2 specify same reg 
result is test without data transfer. >-
Opr 2 into opr 1 
(FPR) (FPR) 
(Low-order half of opr 1 unchanged) 
(When opr 1 and opr 2 specify same reg 
result is test without data transfer. ) 
2's complement of opr 2 into opr 1 
(overflow when max negative number is 
complemented) 

-------- - - - ----

Priv 
Oper 
Adr 
Spec 

Spec 
Adr 
Prot 
None 
None 

None 

Spec 
Oper 

Spec 
Oper 

Fxpt Oflo 

--------

Unchanged 

Unchanged 

Unchanged 
Unchanged 

o Result = 0 
1 Result < 0 
2 Result >0 
Result 
o Fract = 0 
1 Result < 0 
2 Result >0 
Result 
o Fract = 0 
1 Result < 0 
2 Result>O 

o Result = 0 
1 Result< 0 
2 Result> 0 
3 Overflow 

-- --- --- ---
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Operation 
Load Complement 
(Short) 

Load Complement 
(Long) 

Load Halfword 

Load (Long) 

Load (Long) 

Load Nficroprograrn 

Mnemonic 

I 
LCER 

I 
LCDR 

LH 

LD 

LDR 

LMP 

Op Code Format Operands 
33 

I 
RR I Rl, R2 

I I 
23 RR Rl, R2 

48 RX Rl, D2(X2, B2) 

68 RX Rl, D2(X2,B2) 

28 RR Rl, R2 

B9 SI Dl(B 1), 12 

Description 
Opr 2 into opr 1 
(FPR) (FPR) 
(Opr 1 sign inverted, low-order half 
unchanged) 
(Opr 2 unchanged) 
Opr 2 into opr 1 
(FPR) (FPR) 
(Opr 1 sign inverted, low-order half 
unchanged) 
(Opr 2 unchanged) 
(Low-order half of opr 1 unchanged) 
Opr 2 halfword expanded to fullword 
with sign bits, placed in opr 1 
(High-order expanded) 
Opr 2 into opr 1 
(Sto) (FPR) 

Opr 2 into opr 1 
(FPR) (FPR) 
Load a block of 80 bytes from main stor-
age into control storage (non-ROS). 
(12 field of instruction must be all zeros) 
(Can only use doubleword boundary in main 
storage) 
(Condition code set by flag in data block) 

Interruptions 
Spec 
Oper 

Same as 
LCER 

Adr 
Spec 
Prot 
Adr 
Spec 
Prot 
Oper 
Spec 
Oper 
Oper 
Priv 
Prot 
Adr 
Spec 
Data 

Cond Code 
Result 
o Fract = 0 
1 Result < 0 
2 Result >0 

Same as 
LCER 

Unchanged 

Unchanged 

Unchanged 

o - Not last 
block of 
module 

1 - Last block 
oi module 

2 --
3 --
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Load Multiple 

Load Negative 

Load Negative (Long) 

Load Negative (Short) 

Load Positive 

Load Positive (Long) 

Load Positive (Short) 

LM 98 RS Rl, R3, D2(B2) 

LNR 11 RR Rl, R2 

LNDR 21 RR Rl, R2 

LNER 31 RR Rl, R2 

LPR 10 RR Rl, R2 

LPDR 20 RR Rl, R2 

LPER 30 RR Rl, R2 

Opr 2 into GPRs in ascending order 
Starting reg specified by opr 1, ending 
reg specified by opr 3 
(Reg wrap-around possible) 
2's complement of opr 2 into opr 1 

(Reg) (Reg) 
(If opr 2 contains a (-) number or zero, 
the number is unchanged) 
Opr 2 into opr 1 
(FPR) (FPR) 
Opr 1 sign bit is 1 (negative) 
Opr 2 unchanged 
Opr 2 into opr 1 
Opr 1 sign bit is 1 (negative) 
Opr 2 unchanged 
(Low-order half of opr 1 unchanged) 
Opr 2 into opr 1 
(Negative numbers are complemented) 
(Overflow occurs when the max negative 
number is complemented) 
Opr 2 into opr 1 
(FPR) (FPR) 
Opr 1 sign bit made a zero (positive) 
Opr 2 unchanged 
Opr 2 into opr 1 
Opr 1 Sign bit made a zero (positive) 
Opr 2 unchanged 
(Low-order half of opr 1 unchanged) 

Adr 
Spec 
Prot 

None 

Spec 
Oper 

Spec 
Oper 

Fxpt Oflo 

Spec 
Oper 

Spec 
Oper 

Unchanged 

o Result = 0 
1 Result <0 

Result 
o Fract= 0 
1 Result < 0 

Result 
o Fract = 0 
1 Result< 0 

o Result - 0 

2 Result >0 
3 Overflow 
Result 
o Fract = 0 
2 Result>O 

Result 
o Fract = 0 
2 Result>O 
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Operation 
I Load PSW 

I 
I 

Load (Short) 

I Load (Short) 

Load Rounded 
(Extended to Long) 

Load Rounded 
(Long to Short) 

Move 

Move 

Mnemonic 

I 
LPSW 

I 
LE 

LER 

LRDR 

LRER 

MVC 

MVI 

Op Code Format Operands 
82 SI D1(Bl) 

I 
78 RX Rl, D2(X2,B2) 

I 
i 38 RR Rl, R2 

25 RR Rl, R2 

I 
35 RR Rl, R2 

I 
I D2 I SS D1(L, Bl), D2(B2) 

I 

92 SI D1(Bl), 12 

Description 
apr 1 into PSW 
(apr 1 low-order 3 bit adr must = 0) 
(Instruction used to enter the problem or 
wait state) 

apr 2 into cpr 1 
(Sto) (FPR) 
(Low-order half of opr 1 unchanged) 

apr 2 into opr 1 
(FPR) (FPR) 
(Low-order half of opr 1 unchanged) 
apr 2 is rounded from extended to long 
format and put in opr 1 
(FPR pair) (FPR) 
Only FPR 0 and FPR 4 may be specified 
for cpr 2. 
apr 2 is rounded from long to short format 
and put into cpr 1 
(FPR) (FPR) 
Add an absolute 1 to cpr 2, bit 32; carry 
will ripple left. 
Lower half of result FPR will remain un-
changed. 
Opr 2 to cpr 1 
(Left to right byte by byte) 
(Max number of bytes moved: 256) 
(No restriction on overlapping fields) 
Move the 1 byte from the instruction 
stream (8-15) to opr 1 

Interruptions 
Priv 
Oper 
Prot 
Adr 
Spec 
Adr 
Spec 
Oper 
Prot 
Spec 
Oper 

Oper 
Spec 
Exp Oflo 

Oper 
Spec 
Exp Oflo 

Prot 
Adr 

Prot 
Adr _ .. _--

Cond Code 
Set by new 
PSW 34 and 
35 

Unchanged 

Unchanged 

Unchanged 

Unchanged 

Unchanged 

Unchanged 
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Move Numerics 

Move with Offset 

Move Zones 

Multiply 

--- - -

MVN 

MVO 

MVZ 

M 

- .. _ .. -

m SS meL, B1), D2(B2) 

Fl SS Dl(Ll, B1), D2(L2, B2) 

D3 SS Dl( L, Bl), D2(B2) 

5C RX Rl, D2(X2, B2) 

- - -

The 4 low-order bits of opr 2 bytes into the 
4 low-order bits of opr 1 bytes. 
(Left to right byte by byte) 
(Max number of bytes moved: 256) 
(High-order bits of each byte of both opr's 
unchanged. ) 
(No restriction on overlapping fields.) 
Opr 2 to the left of and adjacent to the 
IQw-order 4 bits of opr 1. 
(Right to left byte by byte) 
(Data can be packed, unpacked, or binary 
format) 
(No restriction on overlapping fields) 
(Processing terminated by high-order bit 
in opr 1) 
(If opr 2 field shorter than opr 1, insert 
leading zeros in opr 2.) 
The 4 high-order bits of opr 2 bytes into the 
4 high-order bits of opr 1 bytes 
(Left to right byte by byte) 
(Max number of bytes moved: 256) 
(Low-order bits of each byte of both opr's 
unchanged. ) 
(No restriction on overlapping fields) 
Multiply opr 1 by opr 2 
Product: even and odd pair regs 
Opr 1 becomes the product. 
(Opr 1 must specify an even-numbered reg) 
(Sign bit extended to 1st Significant product 
digit) 

Prot Unchanged I 
Adr 

I 

Prot Unchanged 
Adr 

Prot Unchanged 
Adr 

Adr Unchanged 
Spec 
Prot 

- -
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Operation 
Multiply 

Multiply (Extended) 

Multiply DeCimal 

Mnemonic 

I MR 

I 

MXR 

i 

MP 

Op Code Format Operands 
IC 

I 
RR RI. R2 

I I 

26 RR Rl. R2 

FC SS DI(Ll, BI), D2(L2, B2) 

Description 
Multiply opr 1 by apr 2 
Product: even and odd pair of regs 
Opr 1 becomes the product. 
(Opr 1 must specify an even-numbered reg) 
(Sign bit extended to 1st significant product 
digit) 
Multiply extended opr 1 by extended opr 2 

(FPR pair) (FPR pair) 
Extended product is put in opr I (FPR pair) 
(Only FPR 0 and FPR 4 may be specified for 
either opr 1 or apr 2) 
(Low-order characteristic is made 14 < 
high-order characteristic except when the 
result would be> O. then the low-order 
characteristic is made 128 > its correct 
value; sign of low-order characteristic re-
mains the same as high-order characteris-
tiC) 
Multiply opr 1 by opr 2 
Multiplier: 8 bytes max size and shorter 
than the multiplicand. 
Multiplicand: must have high-order zeros 
equal to or greater than the size of the 
multiplier. 
(Both apr's in packed format) 
(Right to left byte by byte) 
Product: must contain at least 1 high-order 
zero. 

Interruptions 

I 
Spec 

Oper 
Spec 
Exp ono 
Exp uno 

Prot 
Adr 
Spec 
Data 
Oper 

Cond Code' 

I 
Unchanged 

I 
Unchanged 

Unchanged 
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Multiply Halfword MH 

Multiply (Long) MD 

Multiply (Long) MDR 

Multiply (Long to MXD 
Extended) 

- - - ----

4C RX RI, D2(X2, B2) 

6C RX RI, D2(X2, B2) 

2C RR RI, R2 

67 RX RI, D2(X2, B2) 

L .. -- - - ---

Multiply opr 1 by opr 2 
(Opr 2 is expanded to a 32-bit integer) 
(Only the low-order 32 bits of the product, 
opr 1, are retained) 
Multiply opr 1 by opr 2 

(FPR) (Sto) 
Product: prenormalizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (15) = zero: the 
product sign and char are made zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 
Multiply opr 1 by opr 2 

(FPR) (FPR) 
Product: prenormalizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (15) = 0: the product 
sign and char are made zero.) 
(The intermediate product fraction is 
truncated before left-shifting.) 
Multiply long opr 1 by long opr 2. 

(FPR) (Sto) 
Extended product is put in PFR pair speci-
fied by opr 1 
(Only FPR 0 and FPR 4 may be specified 
for opr 1) 
(Signs of FPR pair are the same) 
(Can only use doubleword boundary in stor-
age) 
(Continued) 

----- - --

Adr 
Spec 
Prot 

Adr 
Spec 
Exp Oflo 
Exp Uflo 
Oper 
Prot 

Spec 
Exp 000 
Exp Uflo 
Oper 

Oper 
Prot 
Adr 
Spec 
Exp Oflo 
Exp Uflo 

Unchanged 

Unchanged 

Unchanged 

Unchanged 
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Operation 
Multiply (Long to 
Extended) (Contld) 

Multiply (Long to 
Extended) 

Multiply (Short) 

:M:nemonic 
MXD 

MXDR 

ME 

Op Code Format Operands 
67 RX R1, D2(X2, B2) 

27 RR R1, R2 

7C RX Rl, D2(X2, B2) 

Description 
(Low-order characteristic is made 14 < 
high-order characteristic except when the 
result would be > 0, then the low-order 
characteristic is made 128 > its correct 
value; sign of low-order characteristic 
remains the same as high-order character-
istic) 
Multiply long opr 1 by long opr 2. 

(FPR) (FPR) 
Extended product is put in FPR pair 
specified by opr 1 
(Only FPR 0 and FPR 4 may be specified 
for opr 1) 
(Signs of FPR pair are the same) 
(Low-order characteristic is made 14 < 
high-order characteristic except when the 
result would be > 0, then the low-order 
characteristic is made 128 > its correct 
value; sign of low-order characteristic 
remains the same as the high-order charac-
teristic) 
Multiply opr 1 by opr 2 

(FPR) (Sto) 
Product: prenormalizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (14) = 0: the product 
sign and char are made zero. ) 
(The intermediate product fraction is trun-
cated before left-shifting.) 
(The 2 low-order fraction digits of the 
product always = zero.) 

Interruptions 

I -\ 

Opr 
Spec 
Exp 000 
Exp UOo 

Adr 
Spec 
Exp 000 
Exp UOo 
Oper 
Prot 

Cond Code I 

! 
i 

i 

Unchanged 

Unchanged 
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Multiply (Short) 

OR 

OR 

OR 

OR 

Pack 

Read Direct-

MER 

0 

OC 

OR 

OI 

PACK 

RDD 

3C RR Rl, R2 

56 RX R1, D2(X2, B2) 

D6 SS D1(L, B1), D2(B2) 

16 RR R1, R2 

96 SI D1(B1), 12 

F2 SS D1(Ll,B1), D2(L2,B2) 

85 SI D1(Bl), 12 

Multiply opr 1 by opr 2 
(FPR) (FPR) 

Product: prenormalizes the opr's and post-
normalizes the intermediate product. 
(If all fraction digits (14) = 0: the product 
sign and char are made zero.) 
(The intermediate product fraction is trun-
cated before left-shifting. ) 
The ORed sum of both opr's into opr 1 

The ORed sum of both opr's into opr 1 
(Left to right byte by byte) 
(Max number of bytes ORed: 256) 
The ORed sum of both opr's into opr 1 

OR the 1 byte from the instruction stream 
(8-15) to opr 1 
Change opr 2 from zoned to packed format 
and place into opr 1. 
(Right to left byte by byte) 
(No restriction on overlapping fields) 
(Opr 2 may be extended with hi-order zeros) 
The 1 byte from the instruction stream 
(8-15) is placed on the signal-out, in a form 
of 8 timing pulses, along with a 9th pulse at 
the read-out line. The 8 bit lines at the 
direct-in lines are stored in opr 1. 

Spec 
Exp Oflo 
Exp Uflo 
Oper 

Adr 
Spec 
Prot 
Prot 
Adr 

None 

Prot 
Adr 
Prot 
Adr 

Priv 
Oper 
Prot 
Adr 

Unchanged 

o Result - 0 
1 Result ~ 0 

o Result = 0 
1 Result ~ 0 

o Result - 0 
1 Result ~ 0 
o Result = 0 
1 Result ~ 0 
Unchanged 

Unchanged 
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Operation Mnemonic Op Code Format Operands 
Set Program Mask SPM 04 RR Rl 

Set Storage Key SSK 08 RR Rl, R2 

I I 
I 

Set System Mask SSM SO SI Dl (B1) 

Shift Left Double SLDA SF RS R1, D2(B2) 

, Shift Left Double SLDL SD RS RI, D2(B2) 
Logical 

Shift Left Single SLA SB RS Rl, D2(B2) 

Shift Left Single SLL S9 RS Rl, D2(B2) 
Logical 

Note: Causes a program interrupt, Code 12 hex, when executed on 
an MP65 operating in MP mode. 

Description 
apr 1 (2-7) replaces the cond code and 
program mask bits of the current PSW 
(34-39) 

I I (Bits 0, 1 and S -31 of opr 1 are ignored 
and unchanged.) 
apr 1 (24-2S) replaces the storage key 
specified by opr 2 
(apr 1 bits 0-23 and 29-31 are ignored) I (apr 2 bits 0-7 and 21-27 are ignored) 
(Bits 2S-31 must be zero) 
apr 1 (1 byte) replaces the system mask 
bits of the current PSW (0-7). (See Note) 

apr 1 (even and odd regs) is shifted left 
the number of times equal to opr 2 
(low-order 6 bits). 

apr 1 (even and odd regs) is shifted left 
the number of times equal to opr 2 
(low-order 6 bits). 
(Hi-order bit participates in the shift) 
apr 1 is shifted left the number of times 
equal to opr 2 (low-order 6 bits). 

apr 1 is shifted left the number of times 
equal to opr 2 (low-order 6 bits). 
(Hi-order bit participates in the shift) 

Interruptions 
None 

Priv 
Oper 
Adr 

I Spec 

Priv 
Adr 
Prot 
Spec 
Fxpt Oflo 

Spec 

Fxpt Oflo 

None 

Cond Code 
Set by bits 
2 and 3 

Unchanged 

Unchanged 

o Result = 0 
1 Resu1t< 0 
2 Result> 0 
3 Overflow 
Unchanged 

o Result = 0 
1 Result < 0 
2 Result> 0 
3 Overflow 
Unchanged 
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Shift Right Double 

Shift Right Double 
Logical 

Shift Right Single 

Shift Right Single 
Logical 

-8tari I/O 

Store 

SRDA 8E RS RI, D2(B2) 

SRDL 8C RS RI, D2(B2) 

SRA 8A RS RI, D2(B2) 

SRL 88 RS Rl, D2(B2) 

SIO 9C SI D1(BI) 

ST 50 RX RI, D2(X2,B2) 

apr I (even and odd regs) is shifted right Spec 
the number of times equal to opr 2 
(low-order 6 bits). 
Opr 1 (even and odd regs) is shifted right Spec 
the number of times equal to opr 2 
(low-order 6 bits). 
(Vacated bits are replaced with zeros) 
(Hi-order bit participates in the shift) 
apr I is shifted right the number of times None 
equal to opr 2 (low-order 6 bits). 
(Shifting (+) numbers: vacated bits are 
replaced with zeros.) 
(Shifting (-) numbers: vacated bits are 
replaced with ones.) 
apr I is shifted right the number of times None 
equal to opr 2 (low-order 6 bits). 
(Vacated bits are replaced with zeros) 
(Hi -order bit participates in the shift) 
apr I (16-31) identifies the selected Cha..'l, Priv 
ctl unit and I/O device to perform write, Oper 
read, read bkwd, control or sense oper. 
The CAW at loc 48 is fetched, which 
locates the first CCW. 
The S10 is initiated providing the addressed 
chan, ctl unit and I/O device are available 
without pending interrupt errors, 
exceptional conditions pending. 

apr I is stored into opr 2 Prot 
Adr 
Spec 

o Result = 0 
I Result< 0 
2 Result> 0 
Unchanged 

o Result = 0 
I Result< 0 
2 Result >0 

Unchanged 

O-I/O oper 
initiated and 
chan pro-
ceeding with 
operation 

I=CSW stored 
2=Chan or sub-

channel busy 
3=Not opera-

tional 
Unchanged 
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Operation 
Store Character 

Store Halfword 

Store (Long) 

Store Multiple 

Store (Short) 

Subtract 

Subtract 

Mnemonic 
STC 

STH 

STD 

STM 

I 
STE 

S 

SR 

Op Code Format Operands 
42 RX Rl, D2(X2, B2) 

40 RX Rl, D2(X2, B2) 

I 
60 

I 
RX Rl, D2(X2, B2) 

90 RS Rl, R3, D2(B2) 

70 RX Rl, D2(X2, B2) 

5B RX Rl, D2(X2, B2) 

IB RR Rl, R2 

--

Description 
Opr 1 (24-31) replaces the character at 
opr 2's address. 
Opr 1 (16 low-order bits) is stored at 
opr 2's location. 
(Hi-order bits, opr I, ignored and 
unchanged) 
FP opr 1 to opr 2's location 

Opr 1 thru opr 3 are stored at opr 2's . 
location in ascending order. Starting reg 
specified by opr I, ending reg speCified 
by opr 3. 
(Reg wrap-around possible) 
FP opr 1 is stored at opr 2's location 
(Low-order half of FPR ignored and . 
unchanged) 

Subtract opr 2 from opr 1 and place the 
difference into opr 1 

Subtract opr 2 from opr 1; 
difference placed into opr 1. 

'------ - _._-- -----

Interruptions 
Prot 
Adr 
Adr 
Prot 
Spec 

Adr 
Prot 
Spec 
Oper 
Adr 
Prot 
Spec 

Adr 
Prot 
Spec 
Oper 
Adr 
Spec 
Fxpt Oflo 
Prot 
Fxpt ono 

Cond Code 
Unchanged 

Unchanged 

Unchanged 

Unchanged 

Unchanged 

o Dif- 0 
1 Dif< 0 
2 Dif>O 
3 Overflow 
o Dif - 0 
1 Dif < 0 
2 Dif> 0 
3 Overflow 
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Subtract Decimal 

Subtract Halfword 

Subtract Logical 

Subtract Logical 

Subtract Normalized 
(Extended) 

SP FB SS 

SH 4B RX 

SL 5F RX 

SLR IF RR 

SXR 37 RR 

-- -

D1(Ll, Bl), D2(L2, B2) Subtract dec opr 2 from opr 1; 
difference stored into opr 1. 
(Right to left byte by byte) (Both opr's must 
be in packed format) (Fields can overlap if 
low-order bytes coincide) 

Rl, D2(X2, B2) Opr 2 halfword expanded to fullword and sub-
tracted from opr 1; difference placed into 
opr 1. 

Rl, D2(X2, B2) Subtract opr 2 from opr 1; 
difference placed into opr 1. 

---
Rl, R2 Subtract opr 2 from opr 1; 

difference placed into opr 1. 

-

Rl, R2 FP subtract extended opr 2 from extended 
opr 1. 

(FPR pair) (FPR pair) 
Extended difference is put in opr 1 (FPR 
pair) (Sign of extended opr 2 is inverted 
before the addition) 
(Only FPR 0 and FPR 4 may be specified 
for either opr 1 or opr 2) 
( Continued) 

-_._- -- -

-
Prot o Dif= 0 
Adr 1 Dif<O 
Data 2 Dif > 0 
Dec Oflo 3 Overflow 
Oper 
Adr o Dif= 0 
Spec 1 Dif<O 
Fxpt Oflo 2 Dif > 0 
Prot 3 Overflow 
Adr u --
Spec 1 Dif;'! 0 
Prot No Carry 

2 Dif = 0 
Carry 

3 Dif;'! 0 
Carry 

None o --
1 Dif;.! 0 

No Carry 
2 Dif = 0 

Carry 
3 Difl 0 

Carry 
Oper o Fract - 0 
Spec 1 Fract < 0 
Exp Oflo 2 Fract > 0 
Exp Uflo 3 -
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Operation Mnemonic 
Subtract Normalized SXR 
(Extended) (Cont'd) 

Subtract Normalized SD 
(Long? 

Subtract Normalized SDR 
(Long? 

Subtract Normalized SE 
(Short) 

Op Code Format Operands 
37 RR !Rl, R2 

I 
I 

I 
I 

I 

I 
I 6B RX RI, D2(X2, B2) 

I 

I I 
I 

2B RR RI, R2 

7B RX RI, D2(X2,B2) 

-- ------------

Description 
(IUgh-order and low-order signs of a FPR ! 
pair are always the same in extended I 
precision) 
(Low-order characteristic is made 14 < 

I high-order characteristic except when the 
result would be > 0, then the low-order I 
characteristic is made 128 > its correct I 

I value; Sign of low-order characteristic 
remains the same as high-order charac-
teristic) 
FP Subtract opr 2 from opr I and 
the difference placed into opr 1. 
(The sign of opr 2 is inverted before the 
addition.) 

FP Subtract apr 2 from opr I 
(FPR) (FPR) 

(The sign of opr 2 is inverted before the 
addition. ) 

FP Subtract opr 2 from opr I 
(The sign of opr 2 is inverted before the 
addition. ) 
(Low-order halves of FPR ignored and 
unchanged) 

----- ---- ------

Interruptions 

I 

I 
I 
I 

I 
i 

Adr 
Spec 
Sign 
Exp ono 
Exp uno 
Prot 
Oper 
Spec 
Sign 
Exp ono 
Exp uno 
Prot 
Oper 
Adr 
Spec 
Sign 
Exp ono 
Exp uno 
Prot 
Oper 

Cond Code 

Result 
o Fract = 0 
1 Result < 0 
2 Result> 0 
3 --

Result 
o Fract = 0 
1 Result < 0 
2 Result> 0 
3 Exp ono 

Result 
o Fract = 0 
1 Result< 0 
2 Result> 0 
3 Exp ono 
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Subtract Normalized 
(Short) 

Subtract 
Unnormalized (Long) 

Subtract 
Unnormalized (Long) 

Subtract 
Unnormalized (Short) 

Subtract 
Unnormalized (Short) 

SER 3B RR Rl, R2 

SW 6F RX Rl, D2(X2, B2) 

SWR 2F RR Rl, R2 

SU 7F RX RI, D2(X2, B2) 

SUR 3F RR Rl, R2 

Subtract opr 2 from opr 1 
(The sign of opr 2 is inverted before the 
addition. ) 
(Low-order halves of FPRs ignored and 
unchanged) 
FP Subtract opr 2 from opr 1 

(Sto) (FPR) 
(The Sign of opr 2 is inverted before the 
addition.) 

FP Subtract opr 2 from opr 1 
(FPR) (FPR) 

(The Sign of opr 2 is inverted before the 
addition. ) 

FP Subtract opr 2 from opr 1 
(Sto) (FPR) 

(Low-order half of FPR ignored and 
unchanged) 
(The sign of opr 2 is inverted before the 
addition.) 
FP Subtract opr 2 from opr 1 

(FPR) (FPR) 
(Low-order halves of FPRs ignored and 
unchanged) 
(The sign of opr 2 is inverted before the 
addition. ) 

Spec 
Sign 
Exp Oflo 
Exp Uflo 
Oper 
Adr 
Spec 
Sign 
Exp Oflo 
Oper 
Prot 
Spec 
Sign 
Exp Oflo 
Oper 

Adr 
Spec 
Sign 
Exp 000 
Oper 
Prot 
Spec 
Sign 
Exp 000 
Oper 

Result 
o Fract = 0 
1 Result < 0 
2 Result >0 
3 Exp Oflo 
Result 
o Fract = 0 
1 Result<O 
2 Result>O 
3 Exp Oflo 

Result 
o Fract= 0 
1 Result < 0 
2 Result >0 
3 Exp Oflo 
Result 
o Fract= 0 
1 Result < 0 
2 Result>O 
3 Exp Oflo 

Result 
o Fract = 0 
1 Result < 0 
2 Result >0 
3 --
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Operation 
Supervisor Call 

Test and Set 

Test Channel 

Test I/O 

Mnemonic 
SVC 

TS 

TCH 

I 

I 
I 
I 

TIO 

----

Op Code Format Operands 
OA RR I 

93 SI D1(B1) 
I 
I 

I 

I 

9F SI D1(B1) 

9D SI D1(B1) 

- -

Description Interruptions 
Immediate bits (8-15) replace (24-31) of the None 
old PSW which is stored as a result of the 
interrupt. 
(16-23) are made zero. 
(Old PSW at 100 32) 
(New PSW from loc 96) 
Hi-order bit of 1st byte of opr adr sets Prot 
cond code. Adr 
Entire byte then set to l's 

Opr 1 (16-23) identifies the tested channel. Priv 
(Bits 24-31 are ignored.) Oper 
(Instruction checks the channel's status 
and sets appropriate cond code.) 

Opr 1 (16-31) identifies the tested channel, Priv 
control unit, and I/o device. Used to clear Oper 
a pending interrupt. 
(CSW stored at 100 64): 

Subchannel contains a pending interrupt. 
I/O device contains a pending interrupt. 
Control unit or I/o device is executing a 

previous operation or a pending chan-
nel-end/control unit-end for another 
I/O device. 

Channel or I/O device equipment error or 
device not ready. 

Cond Code 
Unchanged 

o Hi-order 
bit = 0 

1 Hi-order 
bit = 1 

2 --
3 --
o Chan Avl 
1 Int Pending 
2 Chan in 

Burst Mode 
I 3 Chan not 

Operational 
o Available 
1 CSW 

Stored 
2 Channel or 

Sub chan 
Busy 

3 Not 
Operational 

~ 
:;; .... 
~ 
o 
"'.l 

121 

~ 
c::: g 
(5 

~ 
'§ 
a g. 
Il) 

..e: 



~ 
0> 
o 

0; 
"­-'I 
S 

.... 
I .... .... 

Test Under Mask TM 

Translate TR 

Translate and Test TRT 

91 SI D1(Bl), 12 

DC SS D1(L, Bl), D2(B2) 

DD SS D1(L, Bl), D2(B2) 

Immediate bits (8-15) used as a mask to 
compare against opr 1. 
Mask bit 1: storage bit tested. 
Mask bit 0: storage bit ignored. 

Opr 1 (argument byte) added to the initial 
adr of opr 2 (24-31). This adr now is the 
loc of the function byte which replaces the 
original argument byte (left to right byte 
by byte) 
(All data is valid) 
(Oper is terminated when opr 1 field is 
exhausted) 
(Same as TR) 
When the function byte is a zero the next 
argument byte is translated. Both opr's 
remain unchanged. When the function byte 
is a non-zero the operation is completed. 
The generated argument adr is placed into 
GPR 1, 8-31. Bits 0-7 remain unchanged. 
The function byte is placed into GPR 2, 24-
31. (Left to right byte by byte) Bits 0-23 
remain unchanged. 
If opr 1 is exhausted before a non-zero cond, 
the opr is completed and GPRs 1 and 2 
remain unchanged . 

Prot 
Adr 

Prot 
Adr 

Adr 
.Prot 

o Selected 
bits all 
zero (mask 
is all zero) 

1 Selected 
bits mixed 
O's and l's 

3 Selected 
bits alII's 

Unchanged 

o All 
function 
bytes 0 

1 Non-o 
function 
byte met 

2 Last 
function 
byte 
non-O 

3 Not used 
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Operation 
Unpack 

Write Direct 

Zero and Add 

I Mnemonic lOp Code I Format I Operanas 

t 

I 
I 

1 

UNPK F3 I SS I D1(Ll, Bff.lj2(L2, B2) 

I I 

I 

WRD 84 8I D1(Bl). I2 

ZAP F8 I SS D1(LI. Bl). D2(L2. B2) 

I 

Description 
Change opr 2 from packed to zoned format 
and place into opr 1. . 
(Right to left byte by byte) I 
(No restrictions on overlapping fields) I 
(Opr 2 may be extended with hi-order zeros.) 
(If PSW bit 12 = 1) ASCII zone code 
(If PSW bit 12 = 0) EBCDIC zone code 1 

inserted 
The 1 byte from the instruction stream 
(8-15) is placed on the timing signal out, 
in a form of 8 timing pulses, along with 
a 9th pulse at the write-out line. 
The 8 bit lines at the direct-out lines are 
brought up by opr 1. 
Opr 1 cleared and opr 2 placed in opr 1 
(Low-order opr's may coincide) 
(Opr 2 must be in packed format) 
(Opr 1 field must be large enough for all 
opr 2 Significant digits) 
(Opr 2 extended with zeros to fill opr 1.) 

Interruptions 
Adr 
Prot 

Priv 
Oper 
Adr 
Prot 

Prot 
Adr 
Data 
Dec 000 
Oper 

Cond Code 
Unchanged 

Unchanged 

~ 
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:;0 

o Result = 0 I ;:! 
1 Result < 0 
2 Result> 0 
3 Overflow 

1 



CONDITION CODE SUMMARY 

Condition Code Setting 0 1 2 3 
Mask Bit Position 8 4 2 1 

FLOATING-POINT ARITHMETIC 

Add Normalized SIL zero <zero > zero 
Add Unnormalized SIL zero <zero > zero 
Compare SIL (A:B) equal A low A high 
Load and Test SIL zero <zero > zero 
Load Complement SIL zero <zero > zero 
Load Negative SIL zero <zero 
Load Positive SIL zero > zero 
Subtract 

Normalized SIL zero <zero > zero 
Subtract 

Unnormalized SIL zero <zero > zero 

FIXEO-POINT ARITHMETIC 

Add H/F zero <zero > zero overflow 
Add Logical zero, not zero, zero, not zero, 

no carry no carry carry carry 
Compare H/F (A:B) equal A low A high 
Load and Test zero <zero > zero 
Load COlJlplement zero <zero > zero overflow 
Load Negative zero <zero 
Load Positive zero > zero overflow 
Shift Left Double zero <zero > zero overflow 
Shift Left Single zero <zero > zero overflow 
Shift Right Double zero <zero > zero 
Shift Right Single zero <zero > zero 
Subtract H/F zero <zero > zero overflow 
Subtract Logical not zero, zero, not zero, 

no carry carry carry 

DECIMAL ARITHMETIC 

Add Decimal zero <zero > zero overflow 
Compare Decimal (A:B) equal A low A high 
Subtract Decimal zero <zero > zero overflow 
Zero and Add zero <zero > zero overflow 

LOGICAL OPERATIONS 

AND zero not zero 
Compare Logical (A:B) equal A low A high 
Edit zero <zero > zero 
Edit and ~ark zero <zero > zero 
Exclllsiv OR zero not zero 
OR zero not zero 
Test Under Mask zero mixed one 
Translate and Test zero incomplete complete 

STATUS SWITCHING 

Test and Set zero one 

INPUT/OUTPUT OPERATIONS 

Halt 110 not working halted stopped not oper 
Start 110 available CSW stored busy not oper 
'Test Channel not working CSW ready working not oper 
Test 110 available CSW stored working not oper 

S/360 (8/70) 1-33 





CODE CHARTS 

EXTENDEDffiM CARD CODE TO HEXADECIMAL 

BI T E 0 TEO TE TO EO 
(Zones) 

Bl 40 50 60 FO 70 6A CO DO 
1 F1 C1 D1 61 B1 91 81 Al 
2 F2 C2 D2 E2 B2 92 82 A2 
3 F3 C3 D3 E3 B3 93 83 A3 
4 F4 C4 D4 E4 B4 94 84 A4 
5 F5 C5 D5 E5 B5 95 85 A5 
6 F6 C6 D6 E6 B6 96 86 A6 
7 F7 C7 D7 E7 B7 97 87 A7 
8 F8 C8 D8 E8 B8 98 88 A8 
9 F9 C9 D9 E9 B9 99 89 A9 

18 79 49 59 69 BO 90 80 AO 
28 7A 4A 5A EO BA 9A 8A AA 
38 7B 4B 5B 6B BB 9B 8B AB 
48 7C 4C 5C 6C BC 9C 8C AC 
58 7D 4D 5D 6D BD 9D 8D AD 
68 7E 4E 5E 6E BE 9E 8E AE 

f/l 78 7F 4F 5F 6F BF 9F 8F AF 
:!:: 19 
b.O 

31 01 11 21 71 51 41 E1 
is 29 32 02 12 22 72 52 42 62 

39 33 03 13 23 73 53 43 63 
49 34 04 14 24 74 54 44 64 
59 35 05 15 25 75 55 45 65 
69 36 06 16 26 76 56 46 66 
79 37 07 17 27 77 57 47 67 
89 38 08 18 28 78 58 48 68 

189 39 09 19 29 30 10 00 20 
289 3A OA 1A 2A FA DA CA EA 
389 3B OB 1B 2B FB DB CB EB 
489 3C OC 1C 2C FC DC CC EC 
589 3D OD 10 2D FD DD CD ED 
689 3E OE IE 2E FE DE CE EE 
789 3F OF IF 2F FF DF CF EF 

Bl= Blank (No Zone) 
T = Twelve Zone 
E = Eleven Zone 
0 Zero Zone 

S/360 (8/70) 2-1 



t.:> 
I 

"" 
--ex> 
"'­
~ 
o --

Bit Positions II 7& 

L I i 00-----. 01 10 11 
'---··X5 
4U1J 110 01 10 11 00 01 10 11 00 01 10 11 00 01 10 11 --

0000 NULL DCO 
f> 0 blank @ P p 

0001 SOM DC I 
I 1 A. Q a q 

0010 EOA. DC2 
• 2 8 R b r 

0011 EOM DC3 • 3 C 5 c: I 

0100 EOT DC4 
STOP J .. 0 T d t 

0101 WRU ERR % S E U • u 

0110 RU SYNC & 6 F V r y 

0111 BELL LEM 
, 

7 G W g w 

1000 BKSP So ( 8 H X h x 

1001 HT 51 ) 9 I Y i y 

1010 Lf ~ • : J Z i z 

1011 VT ~ + ; Ie C k 

1100 FF 54 , < L \ I 

1101 CR Ss - ~ M :J m 

1110 SO S() · > N f " ESC 

1111 SI ~ / '1 0 - a DEL 

~> 
C".l~ 
I:Itrj 
--!:I:I o trj> 
~Z 
trjoo 
Z0-3 
t:I> 
trjZ 
t:It:I 
0-3> 
O!:l:l t:I 
trjC".l 
So 
::z::t:I 
0-3trj 
1:0'" .... 0 
~!:I:I ..... 

Z 

'" 
~ 
0-3 
6 
Z .... 
Z 
0-3 trj 

f5 
~ 
~ trj 



.g: 
c.o 
0'> 
o 

Ql 
.......... 
-'I 

S 

t-:> 
I 

c.o 

ZONE 
ANOS-9 

1 2 PUNCHES 
1403 1443 10403 1443 1403 

12-9 C9 I I 01 02 
12-8-9 III 09 OA 
11-9 D9 R R II 12 
11-8-9 IS IS 1.01. 
0-9 E9 Z Z 21 22 
0-8-9 28 "LY ~A 

9 F9 9 9 31 32 
8-9 38 39 3A 
12-0-9 89 41 42 
12-8 C8 H H 49 4A 
12-11-9 99 51 52 
\1-8 08 Q Q 59 SA 
11-0-9 .01.9 £1 tU 
0-8 E8 y y 69 EO 
12-11-0-9 B9 71 fl. + 
S F8 8 8 79 7.01. 4' 
12-0 CO & > 81 82 
12-0-8 88 80 SA 
12-11 6A 91 92 
12-1l-8 98 - < 90 9.01. 
11-0 -~ AI A2 
11-0-8 AS .01.0 AA 
12-11-0 70 Bl B2 
12-11-0-8 B8 80 SA 
12 50 & & Cl A A C2 B 
12-0-8-9 48 00 CA 
\I 60 - - 01 J J D2 I( 

12-11-8-9 58 10 OA 
0 FO 0 0 61 / / E2 S 
11-0-8-9 68 20 EA 
NONE 040 Fl 1 I F2 2 
12-11~-9 - ~ 30 FA 
• 1403 Graphics are fa< Type "A" chain 

•• 1443 Graphics are, a •• hawn, for 1443-Nl with 63 Character SMS Bar. 

3 

1443 
03 
08 
13 
lB 
23 
~II 

33 
38 
43 
4B 
53 
58 
~ 
68 

+ T,j 

: 78 
83 
88 
93 
98 
A~ 

AS 
B3 
BB 

B C3 
~B 

I( 03 
DB 

S E3 
EB 

2 F3 
FB 

DIGIT PUNCHES 1-7 

4 5 

1403 1443 1403 1443 1403 

04 05 
OC 00 
14 15 
lC 10 
24 25 
2C 20 
34 35 
3C 3D 
44 45 
4C Il - 40 
54 55 

~ ~ 5C • • 50 
64 65 . 6C % % 60 
74 75 

I I 7C @ !iil 70 
84 85 
Be SO 
94 95 
9C 90 
A4 .01.5 
AC AD 
84 as 
BC BO 

C C C4 0 0 C5 E 
CC CD 

L L D4 M M OS N 
IX DO 

T T E4 E5 V 
EC ED 

3 3 F4 4 4 F5 5 
- I'C_ - FO 

6 

1443 1403 1443 

06 
OE 
16 
IE 
26 
2E 
36 
3E 
46 

( 4E +-

56 
) 5E ; 

66 
y 6E -

76 
7E -
86 
SE 
96 
9E 
.01.6 
AE 
B6 
BE 

E C6 F F 
CE 

N D6 0 0 
DE 

V E6 W W 
EE 

5 F6 6 6 
FE 

7 

1403 
07 
OF 
17 
IF 
27 
2F 
37 
3F 
47 
4F 
57 
5F 
67 
6F 
77 
7F 
87 
8F 
97 
9F 
AT 
AF 
17 
I~ 

C7 G 
SF 
D7 P 
OF 
E7 X 
EF 
F7 7 
FF 

1443 

~ 

~ 

± 

r 

G 

P 

X 

7 

i-3~ 
::Coo 
t>::!i-3 
t-:>t>::! 
CTI~ 
0'> .......... 

;g~ 
00 0 

~t>::! 
6~ 
~~ 
~::c 
t;lt>::! 

(")~ 
Ot;l 
~t>::! 
tJ:j(") .......... 
~~ 
i-3t"" 

6::0 
Zt>::! 
00"0 

::0 
t>::! 
00 
t>::! 

~ 
~ 
6 
Z 
o 
>:j 



t\1 
I 

Il>o 

00 
"­..;J 
o --

BITS" - 7 + 0 
o BA AS2 

a 
BA I B I 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

o 
E 

F 

A J 
SA 2 B 2 

B K 
BA 21 B 21 

C L 
BA 4 8 4 

0 M 
SAE1 B 4 I 

N 
BA 42 I 42 

F 0 
SA 421 B 421 

G P 
BAS B 8 

H Q 
BAS 1 B 8 1 

I R 
I JIAII 2 B 8 2 

+ 
BAS 21 B 8,21 

BA84 B84 

-I) * A84 BA84 
%1 ( --I ) 
BAS 2 B 842 

+ 
BA8421 8 8421 

o 

2 3 4 
B 82 86 - BA 

A I I SA 1 

/ 1 A 
A 2 2 BA 2 

S 2 B 
A 21 21 BA 21 

T 3 ... ... 
A .. 4 BA4 

U 4 0 
A 4 I 

" I 
BA 4 I 

V 5 E 
A 42 42 BA42 

W 6 F 
A 421 421 SA 421 

X 7 G 
AS 8 BAS 

y 8 H 
AS 1 8 1 BAS 1 

Z 9 I 
AS2 8 2 JIAII 2 

a 0 + 
AS 21 8 21 BAS 21 

• lit I-
A84 84 BA84 

% 1 ( @I ' -I} 
A84 1 84 A84 

@T' %1 ( 
AS 21 8 21 BAS 2 , #1- + 
A8421 8421 BA8421 

2 3 4 

OIl 81150-3 ~ 

5 6 7 8 9 
AS 2 8 ~2 82 a - 0 

A/,.2 B 82 
-

8 1 A 1 I BA 1 8 I 

J / ! A J 
B 2 A 2 2 BA 2 B 2 

K S 2 B K 
8 21 A 21 21 BA 21 B 21 

L T 3 C L 
B 4 A 4 4 BA " B 4 

M U 4 0 M 
8 4 I A 4 I 

51 N V 
BAE I B 4 I 

N 
B 42 A 42 42 SA 42 B 42 

0 W 6 F 0 
8 421 A 421 421 SA 421 B 421 

P X 7 G P 
8 a AS 8 BAS B 8 

Q y 8 H Q 
B 8 I Aa I a I BAS 1 B 8 1 

R Z 9 I R 
B a 2 AS2 a 2 BAS 2 B a 2 

- a 0 + -
B ;21 AS 21 8 21 

• -1= 
BAS 21 B ;21 

884 A84 84 BA84 B84 

* "to 1 ( @I • -I} * BA84 A84 I 84 A84 BA84 

+-1 ) @I ' "to 1 ( +-1 ) 
8 842 Aa 21 8 21 BAB 2 B 842 

t #1- + 
8 8421 A8421 842-1-. BA8421 B 8421 

5 6 7 8 9 

t\1 

A B c o E F CD 
t\1 

A ~ 
A 1 I 

/ 1 
A 2 2 

Alt B 82 A Sf, -
SA 1 8 1 A 1 1 

A J / 1 
BA 2 B 2 A 2 2 

.... 
0 :z: 

t"l 
>< 
~ 
0 

S 2 
A 21 21 

8 K S 2 
BA 21 B 21 A 21 21 ~ 

T 3 C L T 3 t::I 
A 4 4 

U 4 
BA 4 B 4 A4 4 

0 M U 4 
~ 

~ 
A 4 I 

51 V 
A42 42 

W 6 

BA~ I BA 4 1 A ~1 51 N 
SA 42 B 42 A42 42 

F 0 W 6 

~ 
t"' 
> 
~ 

A 421 421 
X 7 

BAct21 B 421 A 421 421 
P X 7 

6 z 
Aa a 

y 8 
BAS B 8 . AS 8 

8 ! H Q y 
AS 1 a 1 BAS 1 B 8 1 AS 1 8 I 
Z 9 I R Z 9 . 

AS2 a 2 

a 0 
BAS 2 B a 2 AS2 82 I 

+ - a 0 
AS 21 8 21 

t " 1 = 

BAS 21 B ~21 AS 21 8 'I 
• #1= 

A84 84 BA84 Be.4 A84 84 

"to 1 ( @I' _Tl * "to I ( @T' 
A84 1 84 A84 BA84 A84 I 84 

@I ' % I ( +-1 ) @I 
AS 21 821 BAS 2 B 842 AS 21 8 21 

t #1- + t #1-
A8421 8421 BA8421 B 8421 A3421 8421 F 

_. ~ 

A B c o E F 



STANDARD TYPE ARRAY CHART (1403) 

Character in Order BCD Code in PC G 
of Sequence on the 

B A 8 4 2 1 Chain (Standard) 

1 1 
2 2 
3 2 1 
4 4 
5 4 1 
6 4 2 
7 4 2 1 
8 8 
9 8 1 
a 8 2 
if 8 2 1 
@ 8 4 
/ A 1 
S A 2 
T A 2 1 
U A 4 
V A 4 1 
W A 4 2 
X A 4 2 1 
Y A 8 
Z A 8 1 
& A 8 2 
I A 8 2 1 
% A 8 4 
J B 1 
K B 2 
L B 2 1 
M B 4 
N B 4 1 
0 B 4 2 
P B 4 2 1 
Q B 8 
R B 8 1 
- B 8 2 
$ B 8 2 1 
* B 8 4 
A B A 1 
B B A 2 
C B A 2 1 
0 B A 4 
E B A 4 1 
F B A 4 2 
G B A 4 2 1 
H B A 8 
I B A 8 1 
+ B A 8 2 

• B A 8 2 1 - B A 8 4 

S/360 (8/70) 2-5 



EIGHT-BIT CODE -- BCD RELATIONS 

Collating Graphics 8 Bit Code BCD 
Sequence 8 Bit BCD 0 1 2 3 4 5 6 7 B A 8 4 2 1 

00 blank blank 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

01 0 1 0 0 1 0 1 1 1 1 1 0 1 1 

02 - X) 0 1 0 0 1 1 0 0 1 1 1 1 0 0 

03 ( C 0 1 0 0 1 1 0 1 1 1 1 1 0 1 

04 + < C 1 0 0 1 1 1 0 1 1 1 1 1 0 

05 GM GM 0 1 0 0 1 1 1 1 1 1 1 1 1 1 

06 & &+ 0 1 0 1 0 0 0 0 1 1 0 0 0 0 

07 $ $ 0 1 0 1 1 0 1 1 1 0 1 0 1 1 

08 * * 0 1 0 1 1 1 0 0 1 0 1 1 0 0 

09 ) :J 0 1 0 1 1 1 0 1 1 0 1 1 0 1 

10 i i 0 1 0 1 1 1 1 0 1 0 1 1 1 0 

11 MC MC 0 1 0 1 1 1 1 1 1 0 1 1 1 1 

12 - - 0 1 1 0 0 0 0 0 1 0 0 0 0 0 

13 / / 0 1 1 0 0 0 0 1 0 1 0 0 0 1 

14 , , 0 1 1 0 1 0 1 1 0 1 1 0 1 1 
r.---

15 % %( 0 1 1 0 1 1 0 0 0 1 1 1 0 0 
-

16 ::& ~ 0 1 1 0 - 1 1 0 1 0 1 1 1 0 1 

17 t , 0 1 1 0 1 1 1 0 0 1 1 1 1 0 

18 SM SM 0 1 1 0 1 1 1 1 0 1 1 1 1 1 

19 'b 'b 0 1 1 1 1 0 1 0 0 1 0 0 0 0 

20 " 11= 0 1 1 1 1 0 1 1 0 0 1 0 1 1 

21 @ @' 0 1 1 1 1 1 0 0 0 0 1 1 0 0 

22 '<;1 : 0 1 1 1 1 1 0 1 0 0 1 1 0 1 

23 = > 0 1 1 1 1 1 1 0 0 0 1 1 1 0 

24 TM TM 0 0 0 1 0 0 1 1 0 0 1 1 1 1 

25 0 0 1 1 0 0 0 0 0 0 1 1 1 0 1 0 

26 A A 1 1 0 0 0 0 0 1 1 1 0 0 0 1 

27 B B 1 1 0 0 0 0 1 0 1 1 0 0 1 0 
f---

28 C C 1 1 0 0 0 0 1 1 1 1 0 0 1 1 

29 0 0 1 1 0 0 0 1 0 0 1 1 0 1 0 0 

30 E E 1 1 0 0 0 1 0 1 1 1 0 1 0 1 

31 F F , 1 0 0 0 1 1 0 1 1 0 , 1 0 

32 G G , 1 0 0 0 , , 1 1 1 0 1 1 1 
'------- --.----- - .- L .. _. -_._ ... _ .. 
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EIGHT-BIT CODE -- BCD RELATIONS (Continued) 

Collating Graphics 8 Bit Code BCD 

Sequence 8Bit BCD 0 J 2 3 4 5 6 7 B A 8 4 2 J 

33 H H 1 J 0 0 J 0 0 0 J J J 0 0 0 

34 I I J J 0 0 J 0 0 J 1 1 1 0 0 1 

35 0 0 1 1 0 1 0 0 0 0 1 0 1 0 1 0 

36 J J J J 0 1 0 0 0 1 J 0 0 0 0 J 

37 K K J 1 0 J 0 0 1 0 1 0 0 0 1 0 

38 L L 1 1 0 J 0 0 1 J 1 0 0 0 J 1 

39 M M 1 1. 0 1 0 J 0 0 J 0 0 J 0 0 

40 N N J J 0 1 0 1 0 J J 0 0 1 0 J 

41 0 0 1 1 0 1 0 1 1 0 1 0 0 1 1 0 

42 P P 1 J 0 1 0 J 1 1 1 0 0 J 1 J 

43 Q Q 1 1 0 1 1 0 0 0 J 0 J 0 0 0 

44 R R J 1 0 1 1 0 0 1 J 0 1 0 0 1 

45 RM RM 1 J J 0 0 0 0 0 0 1 1 0 1 0 

46 S S 1 1 1 0 0 0 1 0 0 1 0 0 1 0 

47 T T J 1 1 0 0 0 1 J 0 1 0 0 1 1 

48 U U 1 1 J 0 0 J 0 0 0 1 0 J 0 0 

49 V V 1 J J 0 0 J 0 J 0 J 0 1 0 1 

50 W W J J J 0 0 1 1 0 0 J 0 1 1 0 

51 X X J 1 1 0 0 1 1 1 0 1 0 1 1 1 

52 Y Y 1 J J 0 1 0 0 0 0 1 J 0 0 0 

53 Z Z 1 1 1 0 1 0 0 J 0 J 1 0 0 J 

54 0 0 J 1 1 J 0 0 0 0 0 0 1 0 1 0 

55 1 J J 1 1 1 0 0 0 1 0 0 0 0 0 1 

56 2 2 1 1 J 1 0 0 1 0 0 0 0 0 1 0 

57 3 3 1 1 1 1 0 0 1 1 0 0 0 0 1 1 , 58 4 4 1 1 1 1 0 1 0 0 0 0 0 J 0 0 

59 5 5 J 1 1 J 0 1 0 1 0 0 0 1 0 J 

60 6 6 1 1 1 J 0 1 1 0 0 0 0 J J 0 

61 7 7 J 1 J J 0 1 1 1 0 0 0 J J 1 

62 8 8 J 1 1 1 J 0 0 0 0 0 1 0 0 0 

.J 63 9 9 J J J J 1 0 0 1 0 0 1 0 0 1 

* BCD code for blank is: 
C-bit for odd parity 
C- and A-bits for <,yen parity 
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HEXADECIMAL AND DECIMAL CONVERSION 

To find the decimal number, locate the Hex number and its decimal 
equivalent for each position. Add these to obtain the decimal number. To find 
the Hex number, locate the next lower decimal number and its Hex equivalent. 
Each difference is used to obtain the next Hex number until the entire number 
is developed. 

BYTE BYTE BYTE 
0123 4567 0123 4567 0123 4567 

iHEX DEC HEX DEC HEX DEC HEX DEC HEX DEC HEX DEC 

0 0 0 0 0 0 0 
1 1,048,576 1 65,536 1 4,096 1 
2 2,097,152 2 131,072 2 8,192 2 
3 3,145,728 3 196,608 3 12,288 3 
4 4,194,304 4 262,144 4 16,384 4 
5 5,242,880 5 327,680 5 20,480 5 
6 6,291,456 6 393,216 6 24,576 6 
7 7,340,032 7 458,752 7 28,672 7 
8 8,388,608 8 524,288 8 32,768 8 
9 9,437,184 9 589,824 9 36,864 9 
A 10,485,760 A 655,360 A 40,960 A 
B 11,534,336 B 720,896 B 45,056 B 
C 12,582,912 C 786,432 C 49,152 C 
D 13,631,488 D 851,968 D 53,248 D 
E 14,680,064 E 917,504 E 57,344 E 
F 15,728,640 F 983,040 F 61,440 F 

6 5 4 

Find. A in position 1 .6250 

Find.OB in position 2 .0429 6875 

Find.OOC in position 3 .0029 2968 7500 

.ABC Hex is equal to .670898437500 

To Convert. 13 Decimal to Hexadecimal 

1. Find. 1250 next lowest to .1300 
subtract -.1250 

2. Find. 0039 0625 next lowest to .0050 0000 
-.0039 0625 

0 
256 
512 
768 

1,024 
1,280 
1,536 
1,792 
2,048 
2,304 
2,560 
2,816 
3,072 
3,328 
3,584 
3,840 

3 

3. Find. 0009 7656 2500 .0010 9375 0000 
-.0009 7656 2500 

4. Find .0001068115234375 .0001 1718 7500 0000 
-.0001068115234375 

0 0 0 
1 16 1 
2 32 2 
3 48 3 
4 64 4 
5 80 5 
6 96 6 
7 112 7 
8 128 8 
9 144 9 
A 160 A 
B 176 B 
C 192 C 
D 208 D 
E 224 E 
F 240 F 

2 

= .2 Hex 

= • 01 

= .004 

= .0007 

.0000 1037 59765625 = .2147 Hex 

5. 13 Decimal is approximately equal to ________ --'t 

2-8 (8/70) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
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HEXADECIMAL AND DECIMAL CONVERSION (Continued) 

Hexadecimal Fraction to Decimal 

Convert the hexadecimal fraction to its decimal equivalent using the 
same technique as for integer numbers. Divide the resllts by 16n 

(n is the number of fraction positions). 
Example: .8A7 = .540771 10 

8A716 = 221510 
.540771 

163 = 4096 409612215.000000 

Decimal Fraction to Hexadecimal 

Collect integer parts of product In the order of calculation • 

Example: . 540810 = • 8A716 

.5408 
xI6 

1 
8 ...-[] .6528 

x16 
A ...-I!QI .4448 

xi6 
7...-[1j .'Wi8 
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HEXADECIMAL ADDITION 

2 3 4 5 D 89ABCDEF 

02 03 04 05 OG 07 08 09 OA OB OC 00 OE OF 10 

2 03 04 05 06 07 08 09 OA OB OC 00 OE OF 10 11 

a 04 05 06 07 08 09 01\ OB OC 00 OE OF 10 11 12 

4 05 OU 07 08 09 OA on OC 00 OE OF 10 11 12 13 

5 06 07 08 09 OA OB OC 00 OE OF 10 11 12 13 14 

6 07 08 09 OA OB OC 00 OE OF 10 11 12 13 14 15 

7 08 09 OA OB OC 00 OE OF 10 11 12 13 14 15 16 

8 09 OA OB OC 00 OE OF 10 U 12 13 14 15 16 17 

9 OA OB OC 00 OE OF 10 U 12 13 14 15 16 17 l~ 

A OB OC 00 OE OF 10 U 12 13 14 15 16 17 18 19 

B OC 00 OE OF 10 11 12 13 14 15 16 17 18 19 lA 

C 00 OE OF 10 11 12 13 14 15 16 17 18 19 lA lB 

o OE OF 10 11 12 13 14 15 16 17 18 19 lA lB lC 

E OF 10 U 12 13 14 15 16 17 18 19 lA IB lC 10 

F 10 11 12 13 14 15 16 17 18 19 lA lB lC 10 IE 

HEXADECIMAL SUBTRACTION (SINGLE DIGIT) 

Minuend 

1 2 J 4 5 6 7 8 

1 0 1 2 3 ~-~ 6 7 --
2 F 0 I 2 3 4 5 6 

J E F 0 1 2 3 4 5 ._, .. 

4 D E F 0 1 2 3 ~-------_. -----
5 C D E F a 1 2 3 

-- -

6 8 C D E F a 1 2 

7 A B C D E F a 1 

8 9 A B C D E F a 
9 8 9 A B C D E F _. 

A 7 8 9 A B C D E -
B 6 7 8 9 A B C D 

C 5 6 7 8 9 A 8 C 

0 4 5 6 7 8 9 A 8 

E 3 4 5 6 7 8 9 A 

F 2 3 <4 5 6 7 8 9 

2-10 (8/70) 

9 A 

8 9 
-

7 8 

6 7 
. _--

-~- -~ 
4 5 
- .----

3 4 

2 3 

1 2 

a 1 
--- I--
F a 

---
E F 

0 E 

C 0 

B C 

A B 

8 

A 

A Minuend 
:.!.. Subtrahend 

I Result 

C D E F 

8 C D 
". _ .... --- ~-

9 A 8 C D 

8 9 A 8 C 

7 .8._ .? A -~ --
6 7 8 9 A 
--- --
5 6 ___ .J._ e 9 

4 5 6 7 8 

3 4 5 6 7 
--

2 3 4 5 6 
-_ .. -- - I--

1 2 3 4 5 
--- --- - ---I--
a 1 2 J 4 

--- --f-- -- -
F a 1 2 3 

- ---
E F a 1 2 

-
D E F 0 1 

C D E F a ___ L_ 



HEXADECIMAL MULTIPliCATION 

1 2 3 4 5 6 7 8 9 A B C D E F 

2 04 06 08 OA OC OE 10 12 14 16 18 1A 1C IE 

3 06 09 OC OF 12 15 18 1B IE 21 24 27 2A 2D 

4 08 OC 10 14 18 1C 20 24 28 2C 30 34 38 3C 

5 OA OF 14 19 IE 23 28 2D 32 37 3C 41 46 4B 

6 OC 12 18 IE 24 2A 30 36 3C 42 48 4E 54 5A 

7 OE 15 1C 23 2A 31 38 3F 46 4D 54 5B 62 69 

8 10 18 20 2.8 30 38 40 48 50 58 60 68 70 78 

9 12 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87 

A 14 IE 28 32 3C 46 50 5A 64 6E 78 82 8C 96 

B 16 21 2C 37 42 4D 58 63 6E 79 84 8F 9A A5 

C 18 24 30 3C 48 54 60 6C 78 84 90 9C A8 B4 

D 1A 27 34 41 4E 5B 68 75 82 8F 9C A9 B6 C3 

E lC 2A 38 46 54 62 70 7E 8C 9A A8 B6 C4 D2 

F IE 2D 3C 4B 5A 69 78 87 96 A5 B4 C3 D2 E1 

POWERS OF 16/POWERS OF 2 

POWERS OF 16 POWERS OF 2 

16n n 2n n 

1 0 512 9 
16 1 1 024 10 

256 2 2 048 11 
4 096 3 4 096 12 

65 536 4 8 192 13 
1 048 576 5 16 384 14 

16 777 216 6 32 768 15 
268 435 456 7 65 536 16 

4 294 967 296 8 131 072 17 
68 719 476 736 9 262 144 18 

1 099 511 627 776 10 524 288 19 
17 592 186 044 416 11 1 048 576 20 

281 474 976 710 656 12 2 097 152 21 
4 503 599 627 370 496 13 4 194 304 22 

72 057 594 037 927 936 14 8 388 608 23 
1 152 921 504 606 846 976 15 16 777 216 24 
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DIAGNOSTIC PROGRAMS 

All diagnostic programs are listed in CEM #2 of System/360 Diag­
nostics Section, Group 30 CEMs. The Diagnostic CEMs are in 
the Microfiche SA Section. 

is: 
The meaning of the prefix of the diagnostic ID (identification) 

o - Special system (non-System/360) 
1 - Not used 
2 - Used by Model 20 
3 - Used by Model 30 
4 - Used by Models 40/44 
5 - Used by Model 50 
6 - Used by Models 65/67 
7 - Used by Model 75 
8 - U sed by Model 85 
9 - Used by Models 91/95 
A - On line test 
B - Not used 
C - Used by Model 25 
D - Special system (FAA 9020) 
E - Used by some systems but not by all 
F - Applicable to all systems 

Also refer to: 
Reference Manual, Diagnostic Monitor, S229-2125 
Reference Manual, Diagnostic Seetion, S229-2127 

and to other system handbooks. 
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PERMANENfSTORAGE 

PERMANENT STORAGE ASSIGNMENT 

ADDRESS LENGTH PURPOSE 
DEC HEX BINARY 

0 0 00000000 doubleword Initial program loading PSW 
8 8 0000 1000 doubleword Initial program loading CCWI 

16 10 0001 0000 doubleword Initial program loading CCW2 
24 18 00011000 doubleword External old PSW 
32 20 0010 0000 doubleword Supervisor call old PSW 
40 28 0010 1000 doubleword Program old PSW 
48 30 0011 0000 doubleword Machine-check old PSW 
56 38 0011 1000 doubleword Input/output old PSW 
64 40 01000000 doubleword Channel status word 
72 48 0100 1000 word Channel address word 
76 4C 0100 1100 word Unused 
80 50 01010000 word Timer 
84 54 01010100 word Unused 
88 58 01011000 doubleword Exte:rnal new PSW 
96 60 01100000 doubleword Supervisor call new PSW 

104 68 0110 1000 doubleword Program new PSW 
112 70 0111 0000 doubleword Machine-check new PSW 
120 78 01111000 doubleword Input/output new PSW 
128 80 10000000 (1) Diagnostic scan-out area 

(1) The size of the diagnostic scan-out area depends on the partic-
ular model and I/O channels; for Models 25 through 75, 
maximum size is 256 bytes. 
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INPUT/OUTPUT OPERATIONS 

SI Format 

I Op Code WflImJ21 B1 I 
o 7 8 15 16 19 20 

D1(Bl) } RIO 810 TCR TIO 
81 ", 

Channel Address Word 

I Key 10000 1 Command Address 
o 3 4 7 • 

Channel Command Word 

o 

32 

Command 
Code 

7 8 
Data Address 

Flags 100 oWllORI/OJ 
36 37 39 40 47 48 

Count 

31 

31 

31 

63 

Command Cod. assignments are listed in the following table. The symbol 
X indlcates that the bit position ill ignored; M identifies a modifier bit. 

CODE 

MMMM 0100 
XXXXI000 
MMMM 1100 
MMMMMMO 1 
MMMMMMI0 
MMMMMM11 

Bits 0-7 specify the command code. 

COMMAND 

Sense 
Transfer in channel 
Read backward 
Write 
Read 
Control 

Bits 8-31 specify the location of a byte in main storage. 
Bits 32-36 are flag bits; refer to OPERATION CODE tables for flag 
bit assignments. 

Bit 32 causes the address portion of the next CCW to be used. 
Bit 33 causes the command code and data address in the nextCCWtobeused. 
Bit 34 causes a possible incorrect length Indication to be suppressed. 
Bit 35 suppresses the transfer of information to main storage. 
Bit 36 causes an interruption as Program Control Interrupt 

Bits 37-39 must contain zeros. 
Bits 40-47 are ignored. 
Bits 48-63 specify the number of bytes in the operation. 
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INPUT/OUTPUT OPERATIONS (Continued) 

Channel Status Word 

I Ke~ I I 0000 I Command Address 
0 3 4 7 8 n 

I Status' I Count I 
32 47 48 63 

32 Attention 40 Program- controlled 
Interruption 

33 Status modifier 41 Incorrect length 
34 Control unit end 42 Program check 
35 Busy 43 Protection check 
36 Channel end 44 Channel data check 
37 Device end 45 Channel control check 
38 Unit check 46 Interface control check 
39 Unit exception 47 Chaining check 

Count: Bits 48-63 form the residual count for the last CCW used. 

PrOgram Status Word 

System Mask I Key I 
o 78 11 12 

32 33 34 35 36 39 40 

0-7 System mask 
o Multiplexer channel mask 
1 Selector channel 1 mask 
2 Selector channel 2 mask 
3 Selector channel 3 mask 
4 Selector channel 4 mask 
5 Selector channel 5 mask 
6 Selector channel 6 mask 
7 External mask 

8-11 Protection key 
12 ASCn mode (Al 
13 Machine check mask (M) 

AMWP I Interruption Code 
15 16 

Instruction Address 

14 Wait state (W) 
15 Problem state (P) 

16-31 Interruption code 

63 

32-33 Instruction Length code (ILe) 
34-35 Condition code (Ce) 
36-39 Program mask 

36 Fixed-point overflow mask 
37 Decimal overflow mask 
38 Exponent underflow mask 
39 Significance mask 

40-63 Instruction address 
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DASD CHANNEL COMMAND CODES 

Multiple Tl1Ick 
(M·T) Off M·TOnt 

Command ro. ccw Count 
8-11.11 Code 
0123 4567 Hex Dec Hex Dec 

Control NoOp X 0000 0011 03 03 
Seek 6 0000 0111 07 07 
Seek Cylinder 6 0000 1011 OB II 
Seek Head 6 0001 1011 IB 27 
Set File Mask I 0001 1111 IF 31 
Space Count X 0000 IIII OF IS . 

Transfer in Channel X XXXX1000 X8 
Recalib.ate (2311 only) 0001 0011 13 19 
Restore (2321 only) X 0001 0111 17 23 

Sense Sense I/O 4 0000 0100 04 04 

Switching Release Device X 1001 0100 94 148 
Reserve Device X 1011 0100 B4 180 

Search t Home Address EQ 4 (usually) 001l 1001 39 57 B9 18S 
Identifier EQ S (usually) 001l 0001 31 49 B1 177 
Identifier HI S (usually) 0101 0001 51 81 01 209 
Identifier EQ or HI S (usually) 0111 0001 71 113 FI 241 
KeyEQ 1 to 2S5 0010 1001 29 41 A9169 
Key HI I to 2SS 0100 1001 49 73 C9 201 
Key EQ or HI 1 to 255 OliO 1001 69 lOS E9 233 
Key &. Data EQ· 0010 1I01 20 4S ADi73 
Key &. Data HI· 0100 1I01 40 77 CD 20S 
Key &. Data EQ or HI· 0110 1101 60 109 ED 237 
Continue Scan EQ" Note 1 0010 0101 2S 37 
Continue Scan HI· 0100 0101 4S 69 
Con tinue Scan EQ or HI· 0110 0101 6S 101 
Continue Scan No Compare" 0101 0101 SS 8S 
Continue Scan Set Compare· Olll 0101 7S 1I7 

Read t Home Address 5 0001 1010 lA 26 9A IS4 
Count 8 0001 0010 12 18 92 146 
Record RO Number 0001 OliO 16 22 96 ISO 
Data of bytes 0000 OliO 06 06 86 134 
Key &. Data trans- 0000 1110 OE 14 8E 142 
Count, Key &. Data ferred 0001 11I0 IE 30 9E 158 
Initial Prognm Load (lPL) _ 0000 0010 02 02 

Write Home Address S (usually) 0001 1001 19 2S 
Record RO 8+KL+DLof 

RO 0001 0101 IS 21 

Count, Key &. Data 8+KL+DL 0001 1I01 10 29 
Special Count, Key &. Data· 8+KL+OL 0000 0001 01 01 
Data DL 0000 0101 05 OS 
Key'" Data KL& DL 0000 1101 00 13 

• Special Feature Note I. Includes mask bytes in search argument. 
t M·T On " M·T orr except, during Selilch and Read bit 0 " lin M·T On. 
X" not significant; KL " Key Length OL • Data Length; EQ " Equal; HI • High 
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CHANNEL COMMAND CODES 

8·Blt Codo - Commud for CCW 0 I I 3 4 $ • 7 "ox Dec 

1051 
_ IIIquIry BCD 0 0 o 0 I 0 I 0 OA 10 
Read _r a BCD o 0 o 0 0 0 I 0 01 OJ 
Wrlle BCD. Auto Corrilp -... o 0 o 0 I 0 0 I " 0. 
Write BCD, No Auto carrtq:. ReWI'D o 0 o 0 o 0 0 I 01 01 
HoOp o 0 0 0 001 I 03 03 - 000 0 010 0 04 04 
AIara 000 0 101 I OB II 

1540 Read. Feed. Select _r 811 'I)pe AA 88 DOO 0 I 0 
Read TJP8AB I I DO 0 0 I 0 
_. Feed (1400 00111110101>11113' .-10 0lIl" I I D I 0 0 I 0 
Feed. Select 8I&oker 811 TJP8BA 88 I 0 0 0 I I 
PFR Pvl>Cb. F ..... 8oleol8l&o_r 88 TJP8BA 88 DO I 0 0 I 
PvI>Cb. Feed. Select 8I&oker 811 'I)pe BB 88 DO 0 0 0 I 

88 8I&oker D ~Modo J 
00 RI 0 BBCDIC 
01 112 I ColWQD BlDa.ry 
10 RP3 

1441 HI .. .... - I: MMO o 0 I 0 
Read o 0 X Eject l1l<I 881 Wrlle MMO 0 0 o I - I 0 X Bject l1l<I 881 Cootrol MM o 0 0 0 I I - 0 I X Eject l1l<I 88a HoOp o 0 000 0 I I 
Rood I I X EJeollll<l 88a - o 0 .. MO I 6 0 
Wrlle 0 0 X 881 
Wrile I 0 X Eject l1l<I881 
WI"'" 0 I X 88J 
Wrlle I I X Eject l1l<I 882 
Collltol I 0 Eject l1l<I 881 
Coll&rol 0 I 882 
Coatrol 1 I Eject l1l<I ssa - I I PvI>Cb ~ltIc - 0 I Roaddlapo_ 

X • 0 m ..... EBCDIC modo 
X • I 01 ..... ColWDD BIDorJ Modo 

1403 or Wnte, No Space o 0 o 0 0 0 0 I 01 01 
1443 wrlle. 8pou:e I Atler PrIat o 0 o 0 I 0 0 I Ot " Wrlle. _ 2 After PrIDt o 0 o I o 0 0 1 II 17 

Write, Space 3 After PrJ.a& o 0 o 1 1 0 0 I It 15 
Write, Skip To Cbumel N After PriAt 1 C Hit. H 0 0 1 
Dlopoettc _ (1403) o 0 o 0 o 0 1 0 02 02 
DlopoaUc _ (1443) 0 0 o 0 011 0 01 01 
Te.I/O 0 0 o 0 000 0 00 00 - 0 0 o 0 010 0 04 04 

Carriage 8pou:e 1 LIDe lnunecllalely o 10 0 0 1 0 1 1 OB II 
CODlroI 8pou:e 2 LIne immediately 000 1 0 0 1 1 13 It 

8pou:. 3 LIne immediately o 0 o 1 1 0 1 1 lB 17 
SkIp To CIwlDeI H 1nun_ly 1 C " H 0 1 I 
HoOp o 0 o 0 o 0 1 1 03 03 

C " It. H CIwlDeI C 
" It. 

H CIwlDeI 
0 0 0 1 1 0 1 1 I 7 
0 0 I 0 I I o 0 0 8 
0 0 I I 3 I o 0 I t 
0 1 0 0 4 I 0 I 0 10 
0 I 0 I 5 I 0 I I II 
0 1 I 0 I I I 0 0 II 

2400 Tnaofer III CIwlDeI 0 0 o 0 I 000 08 08 
T .... • - 0 0 o 0 0 100 04 04 

Read Baakwanl" 0 0 o 0 I I 0 0 OC 13 
Wrlie o 0 o 0 0 001 01 01 - o 10 o 0 o 0 I 0 02 OJ 
CoDtroI o 0 CC C I I I 
.. odo Bot DD MM 1M 0 I I 

• , WKII lip. be .. 100 IPI ..... ooW =1 ... II 0¥8IHtII 1 tnck bW =-a...- rwet ~~ Sr:::.- 1iIIIc~ I 1 a.c:1l ID 800 061 __ CGaTeft I 

Coatrol 7 Track 
C C C Codo. I "ex I Dec D DI DouIlv 
0 0 0 REW 7 7 o 0 200 & 8 
0 0 I .RUN OF 16 o ·1 551 I't U J & 8 ~j 0 I 0 ERG 17 113 I 0 800 
0 I I WTM IF 31 I I 800 H 

R J J Ii I 0 0 B8R 17 3t iR I 0 I UF IF 47 N Wi M , .... MMIn_) II 
I I 0 F8R 37 511 .o •• ~.l' .. lkl'l •••••••• 
I I I FIr 3F N .'1..2 .1.I!of.lftl._ •••• 

.. - ... . . - - ---. . -- ..... · ...... -. _ •• _ .... ~_'l"l"1s:~ •• ~ ~ . ! .... · ! :1<: "<Wen"ldu Da&a .••. ~. L'!'r.~.'!Iz •• 
i -,: i .:.~ COlIYelter aa ..l.Jt .. ! ................ ", __ .. · i 

I 
I • I X x i . ... 
i-i·o-l __ c~--

r} x· • .- -} . I 
i- i- ",- - .. _-_ ........ -........ x • i . 
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~ 
c.:> 
a> 
o 

.-. 
cr> 

........ 
-:J 
o --
CI1 
I .... 

, 

Interruption Code 
Interruption (PSW Bits 16-31) 

Machine Check cccccccc cccccccc 

Program 
Operation 00000000 00000001 
Privileged operation 00000000 00000010 
Execute oooorooo 00000011 
Protection 00000000 00000100 
Addressing 00000000 00000101 

Specification 00000000 00000110 
Data 00000000 00000111 
Fixed-point overflow 00000000 00001000 
Fixed-point divide 00000000 00001001 
Decimal overflow 00000000 00001010 

Decimal divide 00000000 00001011 
Exponent overflow 00000000 00001100 
Exponent underflow 00000000 00001101 
Significance 00000000 00001110 
Floating-point divide 00000000 00001111 

Supervisor Call 00000000 rrrrrrrr 

Notes: c: Bits of model-dependent code. 
r: I-field of Supervisor Call instruction. 
u: Unpredictable 

INTERRUPT 
SETTINGS 

, 
PSW 

Mask Bit ILC 

13 u 

- 1, 2, 3 
- 1, 2 

- 2 
- 0, 2, 3 
- 0,1, 2, 3 

- 1, 2, 3 
- 2, 3 

36 1, 2 
- 1, 2 

37 3 

- 3 
- 1, 2 

38 1, 2 
39 1, 2 

1, 2 

- 1 
.-

. ... --
How mstruction 

Execution Is Finished 

Terminated 

Suppressed 
Suppressed 
Suppressed 
Suppressed/Term 
Suppressed/Term 

Suppressed 
Suppressed Term 
Completed 
Suppressed/Comp 
Completed 

Suppressed 
Completed 
Completed 
Completed 
Suppressed 

Completed 
, _._-- _._----_.- ---------_.-

~ 
t.".l 

~ 
~ 
en 
t.".l 
~ 
~ .... z 
i@ 



C11 
I 

1>:1 

00 
'­-'I 
o --

Interruption Interruption Code 
(PSW Bits 16,..31) 

External 
External signal 7 00000000 nnnnnnnl 
External signal 6 00000000 nnDDDDIn 

External signal 5 00000000 nnnnnlnn 
External signal 4 00000000 nnnnlnnn 
External signal 3 00000000 nnnlnnnn 

External signal 2 00000000 nnlnnnnn 
INTERRUPT pushbutton 00000000 nlnnnnnn 
Timer 00000000 1nnnnnnn 

I/O 
Multiplexer channel 00000000 aaaaaaaa 
Selector channel 1 00000001 aaaaaaaa 
Selector channel 2 00000010 aaaaaaaa 
Selector channel 3 00000011 aaaaaaaa 
Selector channel 4 00000100 aaaaaaaa 

Selector channel 5 00000101 aaaaaaaa 
Selector channel 6 000001rO aaaaaaaa 

----------------

Notes: a: I/o device address 
n: Other external-interruption conditions. 
u: Unpredictable 

I 

PSW ILC 
Mask Bit 

7 u 
7 u 
7 u 
7 u 
7 u 

7 u 
7 u 
7 u 

0 u 
1 u 
2 u 
3 u 
4 u 

5 L_~ I 6 

How Instruction 
Execution Is Finished 

Completed 
Completed 
Completed 
Completed 
Completed 

Completed 
Completed 
Completed 

Completed 
Completed 
Completed 
Completed 
Completed 

Completed 
Completed 

.... 
~ 
M 
!l:f 
!l:f 
c= 
~ 
(f.l 

M 
~ 
~ .... 
~ 

(=) 
o 
~ 

~ 
.& 



REFERENCE DATA 

CIRCUIT DATA 

Definitions of ALD Page Number Prefixes 

I. Adders 
1. Addressing Adder AA-AB 
2. IC Incrementer AC-AD 
3. Exponent Adder AE-AF 
4. Main Adder AM-AQ 
5. Serial Adder AS 
6. VFL and DEC Adder AV-AW 

II . Decoders 
1. Op Decoders DN 
2. FLP and Gen. Decoder DP 
3. Addressing and Pre FTH DA 
4. Trap Decode DB 
5. Reg Decode DG 
6. ROM Decode DR-DS 

III. Counters 
1. Instruction Ctrs CA-CB 
2. Local Store Address Ctr CC-CD 
3. Misc. Ctr CE-CZ 

IV. Busing (Excluding Memory Bus) BA-BZ 

V. Registers 
1. A Reg RA 
2. B Reg (BOP REG, Mod 70) RB 
3. DReg RD 
4. E Reg (PSW for Mod 70) RE 
5. F Reg (I/o Reg, Mod 70) RF 
6. GReg (Gen Purpose, Mod 70) RG 
7. H Reg RH 
8. J Reg RJ 
9. K Reg RK 

10. L Reg RL 
11. M Reg RM 
12. N Reg (Op Code Reg, Mod 70) RN 
13. P Reg (FLT Pt Reg, Mod 70) RP 
14. Q Reg (FLT Pt Reg, Mod 70) RQ 
15. R Reg (Reg Bus Latch, Mod 70) RR 
16. S Reg (Shift Ctr and Exp in, Mod 70) RS 
17. T Reg RT 
18. U Reg RU 
19. V Reg RV 
20. W Reg RW 
21. X Reg RX 
22. VFL and Decoder Reg, Mod 70 RY 
23. Direct Data Reg RZ 
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CIRCUIT DATA (Continued) 

VI. Main Storage Registers and Controls in CPU MA-MC 
(Includes SDR Registers, Storage Buses, SAR, 
SBI"OR", M and N Registers in Mod 30) 

VII. Controls 
1. Advance or Seq Cntls KA 
2. Branch and IC Cntls KB 
3. Clock Cntls KC 
4. I Exec (Mod 70) I Fetch and Exec (Mod 60) KD 
5. Chan Cntls KE 
6. Fix Seq Cntls KF 
7. Gen Reg Cntls KG 
B. FLT Cntls KH 
9. ROS Cntls KK 

10. Local Store Cntls KL 
11. Priority and Interrupt Cntls KM 
12. I/o Instr Cntls KN 
13. VFL Cntls KP 
14. VFL Cntls KQ 
15. Check Triggers KR 
16. Status Triggers KS 
17. VFL Cntls and Decimal Cntls KY 
lB. Any Misc. Cntls such as FP KT-KU 
19. Fixed Pt, Storage Protect, Real Time elk, KW-KZ 

Status Cntls 

VIII. Consoles PA-PE, 
PJ-PZ 

1052 Console Adapter PF ,PG ,PH 

IX. Local Store LS-LT 

X. TROS EA-EC 

XI. CROS ED-EF 

XII. Spec Features XA-XZ 

XIII. Hardware Oriented Pages ZA-ZZ 

XIV. I/o Channels 
Multiplex Channel FA-FZ 
Selector Channel No. GA-GZ 
Selector Channel No.2 HA-HZ 
Direct Data JA-JZ 

XV. ROS Flow charts QA-QZ 

XVI. Power Suppl ies YA-YZ 
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cmCUIT DATA (Continued) 

Engineering ALD 

Eng ALD Logic Block 

Block Title--. -V . N b , s.== erslon urn er 
Function --.,( -Function Suffix 
* here denotes special input OR Fl ~ -* here denotes a special block 
Additive Card Code ~sYmbOliC Packaging (2char) 
Circuit Number T03AJ D02t-Pin Number 
Card Part Number ~ 415445 -* here denotes a connector 
Card location rA-Cll4 I Portion and Sub-Portion (2char) 
Page Coordinate .7L-JE ". -Block Serial Number 

ALD Title Block. Page Number and Version. and Engineering Changes 

Engineering Changes 
~ 

03-05-64 AB0088 
03-20-64 AB0099 
04-17-64 AB0102 
05-07 -64 253555C 

Net Numbers 

Input 

Title Block 

lS ADDRESS REGISTER J 
BITS 0 THRU 3 

DATE 05-12-64 MACH. 2040 

lOG 074A FRAME 01 

MYERS P. N. 5348221 

IBM CORP. WTC BlK. OF 

r--AB10l 

Page 
Number 

t 
R 
J 
o 
3 
1 

000 

t 
Version 

Net Numbers 

tAC221

'" 
DC621CD4 

Logical f'unction 
/Name L Page Number 

,-----, 
OR 

/4th line of print 

Output Net AB101CD4 

Block Serial Number 

Connector Location DeSignations 

SLT Logic Connector: 
01 A-

Frame Gate 

ASL T Logic Connector: 
BL4 B-

Connector 
Source 

ReSistor Listing: 

Gate 

CC4 HA 
Source 
Block 

Serial 
Number 
of Resistor 
Block 

D3 
Board 

Al 
Board 

R 
Function 

B2 
Socket 

E6 
Socket 

Q06AE 
Circuit 
Number 

9330JD 

D09 
Pin 

D02 
Pin 

Card Part 
Number 
and 
Portion 
Number 

B-AIF2 
Card 
Location 
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CIRCUIT DATA (Continued) 

ALD Resistor Chart 

f
source Block Serial Number and Line Origin 

n
Not Applicoble 

\

serial Number of Resistor Block 

Resistor Block NomenclatlKe 
I 

roifT PIN V!R BK (INE1 ~IMr2 ~INE3 ~INI!4 ~INt!! \ 

FE ALD 

FE ALD Logic Block 

Single Block 

Group Function 

Logic Function 

Additive Card Code 

Circuit Data 

, r 
FL---

A - B2C3 

Block Serlal Number 

Suffix 

Output DOT Data 

Load/Unload Indicator 

'----Card Location 
Butted Block 

Group Function 

SUb_{L09iC Function 

Block 

1 Voltage Code - ..... --- J 

{

Logic Function 
Sub-

Block 
2 

Voltage Code 

6-4 (8/70) 

Block Serial Number 

Logic Function (2nd Level) 

Output DOT Data 

Load/Unload Indicator 



cmCUIT DATA (Continued) 

Title Block, l'a"e Number and Version 

Card Location 
and Type* Title Block 

A r-________ ~A~ ________ ~ 
(.----~~--~') ( ') 

INSTRUCTION REPLY REGISTER 

-E.C.-HISTORY--__ MACH.2050 K} 

255029 255441 01 07
E

1 

Page Nurrber 
255105 255448 FRAME 
255435 255451 
255439 256488 IBM CORP. 

LOC, TYPE 
9-C194 4025 
9-C195 0002 
9-C1C6 3024 
9-C102 0002 
9-C1D6 0002 
9-C1E6 0531 
9-C1E7 0000 
9-C1F3 0000 
B-C1F4 4068 

LOC. TYPE 
9-C1F6 4025 
8-C1G4 0000 
8-C1G5 0000 
9-C1G6 406B 
B-C1G7 4025 
B-C1H5 0000 
B-C1J5 0310 
B-C1J7 4025 DATE LAST EC 000 Version 

SEE PLUG CHART 01-26-67 257400 P.N.5358411 

*Check Socket Listing for part number 

Net Numbers 

Input Logicol Fvnction Name 
Not Numbers /., Block Seriol ~r ~A8101 

Et}
-c ... h 1;"'0' ;nl PageNumbo, 

AC221AR4 OR P' 

/ Output Net AB101C04 

DC621CD4 

Connector Location Designations 

Logie Connector or i{esistor: 
01 A-

Frame Gate 

FE ALD Voltage Code 

Code Up Down 

+2.5 +1.5 
+2.5 +1.0 
+1.9 +1.0 
+2.0 +.6 
+4.0 +.3 
+2.5 +.3 
+2.0 +.3 
+1.5 +.3 
+.6 +.3 

D3 
Board 

B2 
Soeket 

UP LEVEL REGION 

B 
C 
D 
E 
F 
G 
H 
J 
L 
M 
P 
Q 

unassigned 
unassigned 
unassigned 
unassigned 
unassigned 

INPUT VOLTAGE 

R 
S 
T 
U 
V 
W 
y 
Z 

+.3 -.3 
unassigned 
unassigned 
unassigned 
unassigned 

-1.0 -1.5 

D09 
Pin 
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en 
I 

en 

00 ....... 
-J 

..8 

Reference 
Comer 

Board 
Card Side 

Printed Wiring on Cord Side 
Horizontal .......... 

, .. ~, C E G H K M 

Pin Col - ABC 0 E I a 0 B o 1 B 0 B 0 B 0 B 0 B 0 B 0 B 0 B 0 B 0 

Printed Wiring on Probe Side 

. N Verlic:al t 
A8CDE 

B 
9 

10 
II 
12 
13 
1.1 

I 
2 

o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.- 0 0 0 0 0 0- 0 0. 0 0 0 0 0 0 0 0 C ______ - ____ ~ _ - - __ - - __ 

Pin & Via 
Assignments 

ABC 0 E 

0.6.oo~&.00 ••• 00.o.00.o.00.0.oo.0.oo.0.00.0.00.o.00 ••• 00 ••• 00e6.0 
o.o.oo .. o.oo.o.ooeo.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.oeo 5-0.0.0 
o.o.oo.o.oo.oeooeoeoo.o.oo.o.oo.oeooeo.oo.o.oo.o.oo.o.00.0.00.0.0 6-0.0.0 
0.0.00 It 0.00 eo. 0 0.0.00.0 e 0 0.0.00 eo. 0 0.0.00.0. e 0 0.0 e 0 0.0.00.0.00 tI 0.0 7 -0.0.0 
o • 0 • 0 0 • 0 .00.0. • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 eo 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 eo. 0 0 tJ 0 e 0 8 0 e 0..,0 
0.0.00.0.00.0 e 0 0.0.00.0.00.0.00.0 e 0 0 .0.00.0.00 e 0 e 0 0 e 0 e 0 0 eo. 0 0 It 0.0 9 -0.0.0 
o.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.~~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~o 10 0.0.0 
o eo. 0011 0.00.0.0. 0.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0 e 0 0.0.00 .. 0.0 11 -0.0.0 
o eo. 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 eo. 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 eo. 0 0 eo. 0 0 • 0 e 0 0 II 0 • 0 12 0 eo. 0 
o • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 eo. 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 It 0 • 0 13 - 0 • 0 • 0 
o eo. 0 0 • 0 • 0 0 eo. 0 0 eo.. 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 eo. 0 0 eo. 0 0 • 0 • 0 0 • 0 • 0 14 - 0 0 0 0 0 
o • 0 • 0 0 eo. 0 0 • 0 e 0 0 • 0 • 0 0 • 0 e 0 0 • 0 .00.0.00.0.00. o·e 0. 0 • 0 eo. 0 • 0 • 0 0 eo. 00 .. 0. • 0 ------::.~ 
0000 ok!}o 0 o~o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000000000000000000000000 o(!)o 0 o(! o~ Col A and N 
0000 0i@)0 0 o(!; 0000000000000000000000000000000000000000000 0 o~o 0 o~ 0 0. 0 0 0 Rows 2-7 
o eAe 0 0 eA. 0 0 .A. 0 0 • 0 • 0 0 • 0 e 0 0 • 0 e 0 0 e 0 e 0 0 eo. 0 0 • 0 • 0 0 • 0 e 0 0 .A. 0 0 • .&,. 0 0 .A.e 0 
o.o.ooeo.oo.o.oo.o.oo.oeoo.o.oo.o.oo.o.oo.o.ooeoeoo.o.00.0.00.0.0 
0.0.00.oeoo.o.ooeO.00.0800eo.00.oeoo.oeoo.0.00eo.00.0.oo.oeoo.o.o 
0.0.00.0.00.0.00 eo. 0 0 eo. 0 0 e 0 e 0 0 eo. 0 0.0.00 eo. 0 o. o. 0 o. 0.00.0 eo 0.0 e 0 
oeoeooeo.oo.o.oo.o.ooeo.oo.o.oo.o.oo.oeooeo.oo.oeooeo.ooeo.oo.o.o 
o.o.ooeo.oo.o.oo.o.ooeo.oo.o.oo.o.oo.oeoo.oeoo.o.oo.o.oo.o.ooeo.o 
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o.o.oo.oeoo.oeoo.o.oo.o.oo.o.oo.oeoo.o.oo.o.oo.o.oo.o.00.0.00.0.0 
0.0.00eo.ooeo.ooeo.ooe0800.0.00.0.00.0.00eo.oo.o.oo.o.00.0.00.0.0 
O.O.OO.O.OO.O.OO.O.Oo.oeoo.oeoo.o.ooeo.oo.o.oo.o.oo.oeoo.o.ooeo.o 
o.oeooeo.ooeo.oo.o.oo.o.ooeoeooeoeoo.o.ooeo.oo.o.oo.o.oo.o.oo.oeo 
ooooo.oooeoooooooooooooooooooooooooooooooooooooooooooo0.000.00000 
o 0 0 0 o~ 0 0 o~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o~o 0 o@ 0 0 0 0 0 

0.&_ 0 0 .&_ 0 0 -A. 0 0 • 0 • 0 0 .0.00 eo. 0 0 e 0 e 0 0 eo. 0 0 • 0 • 0 0 e 0 e 0 0 eAe 0 0 e.£.e 0 0 e&.e 0 
oeoeooeo.oo.oeooeoeoo.o.ooeoeooeoeooe"eooeo.oo.oeooeoeoo.oeooeoeo 
oeo.oo.oeooeoeooeoeoo.o.ooeoeooeoeooeoeooeoeooeoeooeoeooeoeooeoeo 
oeoeooeoeooeoeooeoeooeoeooeoeooeoeoo"",oeooeoeooeo.ooeoeoo.o.ooeoeo 
o.o.oo.o.oo.oeoo.o.oo.o.oo.oeoo.o.oo.oeooeo.ooeo.oo.oe00.0.00.0.0 
oeoeoo.oeoo.o.ooeoeoo.o.oo.o.oo.o.ooeo.ooeo.oo.o.oo.o.oo.oeoo.o.o 
o.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~Oq.oyoo.o~o 

o eo. 0 0 • 0-. 0 0-. 0 .- 0 0 e_ 0 e 0 0 eo. 0 0 e 0 e 0 0 • 0 • 0 0 e 0 e 0 0 • 0 e CI 0 • 0 e 0 0 • 0 e 0 0 • 0 • 0 0 • 0 • 0 A 8 C 0 e 

In 
t­
.~ 

l~ 
1i 

If I. 
" .", 

~ 

~ 
~ 
~. 

g> 
ffi 
~ 

f 
(') 

~ 
'" ~ 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: _1~~ 
0.0.00.0.00. 0.00.0.00.0 II 0 0.0.0 0.0.00.0.00.0.00.0.00.0.0 0.0.010. o~~:"" 2- a .&rot-<3 

:::: :~:::ti::: :-:: :-::::::: :::::::::::::::::::::::::::::: :~~~~ ;=:::.: 
: :l: :~:l:~: :l:::::::::::: :-:::::: ::::::::::::::::::: :l: :~:A:~: :z.:: ~=: e::: ··3 
0.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.00.0.0 ~o.o.o G~ 
o • 0 • 0 0 e 0 e 00 e 0 e 0 0 e 0 e 0 0 e 0 e 0 0 e 0 eo 0 • 0 • 0 0 eo. 0 0 e 0 e 0 0 eo. 0 0 • 0 e 0 0 e 0 e 0 0 e 0 e 0 8- 0 • 0 0 
o • 0 • 0 0 • 0 e 0 0 • 0 e 0 0 e 0 e 0 0 • 0 e 0 0 • 0 e 0 0 • 0 e 0 0 e 0 e 0 o. e 0 e 0 0 e 0 e 0 0 e 0 e 0 0 eo. 0 0 eo. 0 9- 0 eo. 0 
0.0.00.0.00.0.00.0 e 0 0.0.00.0 e 0 0.0.00.0 e 0 0.0.00.0.00.0 e 00 eo. 0 0.0.0 10- 0 ~.~ 
0.0.00 eo. 0 0.0 e 0 0 e 0 e 0 0 eo .. 0 0.0.00 eo. 0 0 e 0 e 0 0.0.00.0.00 e 0 e 0 0.0.00.0.0 11- 0 0 e 0 

:::!::::!::::!::::!::::!::::!::::!::::!::::!::::!::::!::::!::::!: :~::::: 
o .0.00 eo. 0 0 • 0 • 0 0 e 0 e 0 0 • 0 • 0 0 • 0 • 0 0 e 0 e 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 eo. 0 0 • 0 e 0 14-~0~ 
o .0.00.0.00 eo. 0 0 • 0 e 0 0 • 0 .00 eo. 0 0 e 0 e 0 0 eo. 0 0 eo. 0 0 • 0 e 0 0 • 0 e 0 0 • 0 • 0 0 • 0 e 0 I~ ~ 
o • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 10 • o~ V"""'" ;:~.B2~ 

: : : : :~: : :_~: : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :~~~ Rows 2-7 
o 0 0 0 oF!' 0 0 ~ (!: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C) 0 0 0 0 0 0 0 0 0 0 F!> 0 0 ~~ 0 0 0 0 0 
o .,&.e 0 0 .A. 0 0 .A- 0 0 .0.00 eo. 0 0 e 0 e 0 0 eo. 0 0 • 0 • 0 0 • 0 • () 0 eo. 0 0 • .&.,. 0 0 eAe 0 0 -A. 0 
o.oeoo.o.ooeo.oo.o.oo.o.ooeo.ooeo.oo.o.ooeo.ooeo.oo.o.oo.o.ooeo.o 
0.0.00.0.0 o. 0.00.0.00.0.00.0 e 0 0 eo. 0 0.0 e 0 0.0 _ () 0.0 e 0 o. 0.00. o. 0 0.0 e 0 
o.oeoo.o.oo.o.oo.o.oo.o.oo.oeooeo.ooeoeooeoeooeo.oo.o.oo.oeoo.oeo 
o eo. 0 0 eo. 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 e 0 e 0 0 eo. 0 0 • 0 • 0 0 • 0 e .} 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 eo. 0 
o.Oeooeoeoo.oeoo.o.oo.o.oo.o.oo.o.ooeoeooeoeQoeoeoo.o.ooeo.oo.oeo 
o.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~o 
0.0.00.0 eo 0.0.00. oe 0 0.0.0 oe 0.00.0.00.0 e 00 eo. Q 0.0.00.0.00.0.0 o. 0 e 0 
o.o.ooeoeoo.oeooeoeoo.o.oo.o.oo.o.ooeoeoo.o.oo.o.oo.o.00.0.00.0.0 
0.0.0 O. 0.0 oe 0.00 eo. 00 e O. 0 0.0 e 00.0.00 e 0 eo 0.0. Q 0.0.00 e 0 eo oeo. 00. O. 0 

Vc Itllge Cross-
ov!r Pins 

Gnd 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 e 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e 0 0 • 0 • I) 0 • 0 • 0 0 • 0 e 0 0 eo. 0 0 • 0 • 0 
6 _1 0 • 0 • 0 0 • 0 e 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 • 0 0 • 0 e Q 0 eo. 0 0 • 0 • 0 • 0 • 0 0 eo. 0 

<6 

+ . 00000 e 0 0 ~_. 0 0 0 000000000000000000000000000000000000000 0 ~o. 0 0 0 e~ 

+3 --_. 
-3 -.t-"-~'-"-'=t=-~..:.J 

o eo.o o. 0.0 O. 0.0 o. 0.00.0.00.0 e 0 0 eo. 0 0.0.00.0.00.0.0 o. 0.00.0.00. O. 0 
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oeo.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.oo.o.ooeoeooeo.o 
0.0.00.0.00.0.00.0.00.0.00.0 e 0 0.0 e 0 0.0 e 0 o. 0.00.0 eo 0 eo e 0 0.0.00. o. 0 
oeo.oo.o.oo.oeoo.o.ooeo.oo.oeooeo.oo.o.ooeo.oo.o.ooeoe00.0.00.0.0 
o.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo.o~oo~o~oo.o~o 
o.o.ooeoeoo.oeooeo.ooeo.ooeo.ooeo.oo.oeooeo.ooeo.oo.o.00.0.00.0.0 
o.o.ooeo.oo.o.oo.o.oo.o.ooeo.oo.oeoo.oeooeo.oo.o.oo.o.oo.oeoo.o.o 
0.0 e 00.0.0 o. 0.00 eo. 0 o. o. 0 0.0.00 eo.. 0 0 eo. 0 o. oe 0 0.0.00. o. 0 O. 0.00.0.0 
o.o.oo.oeoo.o.oo.oeoo.o.oo.o.oo.o.oo.o.oo.o.ooeo.oo.o.00.0.00.0.0 
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00000000000000000000000000000000000000000000000000000000000000000 

G~ 

-3 
+3 

Legend: 
~ Pin G~ 
... Vio G~ 

Cord Row-B 

00000 0 0 0 0 oTo 0 0 00 0 0 0 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 0 0 0 0 010 0 0 0 0 0 0 0 000 0 0 0 010 0 0 0 0 0. 0 0 0 0 
000 0 0 0 0 000100. 0 0 0 0 0 0 0 0 0 0 0 0 010 0 00000. 0 0000000100000. 0 00. 0 0 0 0 0 0 ~o 0. 0 0 0 0. 0 0 0 0 
o 000 0 0 0 0 0 ~~~ 0 0 0 0 0 0 0 0 00 0 0 ~~ 0 0 0 0 0 0 0 0 0 0 0 0 0 ~~ 0 0 0 0 0 0 0 0 0 0 0 0 0 ~~~ 0 0 0 0 0 0 0 0 

: : : :; : : : : :I~ : : : : : ~ : :~ : : : : :I~ : : : : : : : :~ : : : : ;I~ : : : : : : : :~ : : : : ;I~ : : : : : : : : : @ Voltage COC 

Pin Row -- 7 
o 0 0 0 ••••• T-S ••••• olp 0 ••••• 1 ... 6 •••• e 0 0 0 e •••• 1-7 ••••• 0 0 0 ••••• T-8 ••••• 0 0 0 0 
000000000010000000 00000 0 ~Io 0 0 0 0 0 00000000100000000000000 010 0 0. 0 10 000 

Crc.5Iover Connector Position rrF
-Card Column 

I~;!:·c.";'"_ I r-- P,nRow 

AlB 10 

AddreSling Scheme 

• Pin 

(') 

51 
(') 

S 
~ 

t::I 
> 
~ 
> 
n 
0 

! 
8 
~ 



A I 8 I C I 0 I ElF I G I H I J I K I LIM I NIP I Q I R I SIT I U I v 

10 0[1:000000000000~i1ijoooooooooooo01ii:i,0000000000001ijooo~I:0000000000000~11:0000000000001Ii:000000000000io 10 
I 

II 0 •••••••••••• 0 0 •••••••••••• 0 0 •••••••••••• 0 000 •••••••••••.• ~~? •••••••••••• 0 ••••• :~....... • 1121 I 
!~ 0 000 •• 000.0.. 0 •• 0 •• 000.0 •• 0 •• 0 •• 000.0 •• 0 000 •• o •• ooo.o •• o~o •• 0 •• 000.0 •• 0 •• 0.. ~o.ooo 0 Ii 0 •••••••••••• 0 •••••••••••• 0 0 •••••••••••• 0 000 •••••••••••• oeo •••••••••••• 0 ••••••• -~ _~ I~ 

3 

~gg[I:~~~~~~~~~~~~gfl_Olj~~~~~~~~~~~~~I':~ ~~~~~~~~~~~~fl:gg[I!~~~~~~~~~~~~~fl:j~~~~~~~~~~~~fll!~~~~~~~~~~~~11:g ~ 6 3 •• 000 •• 000.0 •• 0 0 •• 0 •• 000.0 •• 0 lot •• 0 •• 000.0.. 00 •• O •• OOO.O •• O:~:O •• 0 •• 000.0.. ..0 •• 000.000 0 3 6 
4.0 •••••••••••• 0 0 •••••••••••• 0 I~ •••••••••••• 00 •••••••••••• 00 •••••••••••• 0 •••••••••••• 0 4 
5 00 0000000000000 0 0000000000000 0 0000000000000 000 0000000000000 0 0000000000000 0 00000000000. 0 5 

A I 8 I c I 0 I ElF I G I H I J r K I LIM I ~ I P I Q I R I SiT I U I V 
Cord Side 

CIRCUIT DATA (Continued) 

MST-l or MST-2 Board Layout and Pin 
Addressing Scheme (Board Card Side) 

UIAI2 

00000 I 

00000 2 
00000 3 

g:;~gg : 
00000 6 
0000 7 
00000 8 

Pin Assignments 
(Probe Side) 

EDCBA 

00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 

I 

2 
3 
4 

5 
6 

7 

8 

00000 9 
00000 10 

00000 II 

00000 12 

00000 13 

00000 14 

,------ Card Column 

,----- Cord Row 

ooooo~ 00000 10 

00000 II 

00000 12 V 3 
00000 13 

00000 14 
Addressing Scheme 
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A I B I C I 0 I E I F I G I H I J I K I L I M\ NIP I Q I R I SIT \ U I V 
9 00 •• 00 •• 00 •• 00 •• 00 •• 00 9 

CIRCUIT DATA (Continued) 

MST-4 Board Layout and Pin Addressing 
Scheme (Board Card Side) 

Pin Assignments 
(Probe Side) 

EDCBA 

I Ii 00 0000000000000 0000000000000 000000000000 000 000000000000 110· 000000000000 00000~000~C?t 0 12 I If 00 •••••••••••• 0 ············tm~ ············~iOO~ ............ ii············1~)( ) .... '!!!!~ ••• ~ 0 ri' 
lilgg)~~~~~~~~~~~~g ~~~~~~~~~~~~g ~~~~~~~~~~~~ ggg ~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~0000~J; a 

I 

2 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 
00000 10 

A B I c I 0 I E FIG I H J p Q I R s I T 
Cord Side 

UIAI2 

u V 

6-8 (8/70) 

3 
4 
5 
6 
7 

8 
9 

00000 " 
00000 12 

00000 13 

00000 14 

.-------- Cord Column 

...------ Cord Row 

Addressing Scheme 



CIRCUIT DATA (Continued) 

SMS ALD Logic Block 

U Line Title or SS Timing 
Y Line } Out-of-phase 

U Line P - I NP 
Z Line 

. outputs above 
*A F S NP center of block 

J X MF I 

Supervisory A K I U TY Z 
Superv i sory 

F F G E 
Line P - I B ROO P Line 

} 
In-phase outputs 

Y Line below center 
T Line 

~ARONP Z Line of block P- 01--.JP 
2B H03BI 

FS - Functional symbol (up to four characters -A, -TO, SS, ---) 
MFI - Machine feature index or speciol note (up to four characters) 
UT - Line type in 
YZ - Line type out 
FF - Frome (01 - 99) 
G - Sliding gate (A, B, C, 0) or module (A, B, C, _ .. _) 
E - Engineering chonge level tag (A, B, C, ---) 
B - Chassis (1 - 6) or swinging gate (1 - 8) , 
R - Chassis Row (A - K) or swinging gate column (A - r) 
DO - Chassis column (01 - 28) or swinging gate roW (01 - 26) 
P - Card socket pin (single card.A-R; double, Stan-Po", or twin.A-8) 
*A - Edge Connector, Test Point given in Note A 
JX - Shield lead connected to pin J (X = twisted pair; * = coaxial cable) 
AK - Pin A backpanel wired to pin K 
CARD - Card code 
2B - Page coardinates 
H03BI - For engineering use; block identification (circuit type) 
01 - For engineering use; block configurotion (01, 02, 03, ---) 
N - When used means normal (not supervisory) output, load in this block. 
I - One of si)( symbol s: 

3 - Third level input, load in this block 
0- Third level input, load elsewhere 
S - Splh level input, load in this block 
2 - Split level input, load elsewhere 
C - Cascode level input, load in this block 
H - Cascode level input, load elsewhere 
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cmCUIT DATA ( Continued) 

Notes: 
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CIRCUIT DATA (Continued) 

SMS Line Levels 

Down Levels Up Levels 
Line Ideal Swing (volts) {vo I is) 
Type (volts) Low High Low High 

B o to + 6 + 0.1 + 0.3 +2.7 +6.8 
B o to + 6 + 0.1 + 0.3 +5.6 +6.8 
B o to + 6 - 0.8 + 0.8 +3.2 +6.8 
C o to 15 rna - 4.1 - 0.3 +0.6 +3.1 
0 -2.5 to +2.5 - 5.0 - 0.7 +0.7 +5.0 

E -6 to +6 - 25.0 - 3.0 +3.0 +25.0 

Es +0.0 to·-12.6 - 3.09 -12.6 +0.2 -0.0 

N ± from 0 ref - 3.0 - 0.4 +0.4 +1.2 
N 1; from 0 ref - 0.9 -0.4 +0.4 +0.6 
p 1; from -6 ref -7.2 - 6.4 -5.6 -3.0 
p 1; from -6 ref - 6.6 - 6.4 -5.6 -5-.2 

Q o to 40 rna - 3.8 - 0.5* +0.6 +2.4 
R o to +12 - 0.4 + 0.2 +5.6 +12.5 
5 -12 to 0 -12.5 - 5.6 -0.2 +0.4 
5 -12toO -12.5 - 6.9 -0.5 0.0 
5' -6 to 0 - 6.9 - 5.9 -0.5 0.0 

T -6 to +6 - 6.2 - 0.7 +1.4 +6.2 
U -12 to 0 -12.5 - 7.4 -5.3 +0.2 
V Any 
W , 0 to -48 -53.0 - 43.0 -2.0 0.0 
X -30 to +10 -60.0 - 18.3 +5.5 +40.0 

y -6 to 0 - 8.8 - 5.8 -0.7 '-0.1 
Z -6 to +6 - 7.0 - 4.2 +3.0 +6.2 

* High down level can go to +0.1 on some circuits 
/I 0 to relay source voltage; typically, 0 to -48 

Appl ication 

DDTL, Uncompensated 
DDTL, Compensated 
DDTL, DE Chain 
Std Interface DL, DT 
DEFL 

EIA Std Data Sets 

SMAL Logic 

Alloy Current Sw 
Diffused Current Sw 
Alloy Current Sw 
Diffused Current Sw 

DL and DT 
CTRL 
CTRL 
SDTRL 
Clamped SDTDL 
and SOTRL (7074) 

CTOL 
CTOL 
Special 
Relays 
Tubes 

SOTOL 
Magnetic Shift Cores 
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CIRCUIT DATA (Continued) 

Component Nomenclature 

Diode (Stud Mount) 

(b) 

~
; 

I I 
I , 

(a) 

To£Hot Style SC~ 

Stud Mount Style SCR 

(a) 

(b) 

~L·] 
() 

(a) 

Cost Stylp. Transistor 
Type: 022, 108, _tc. 

Side View 

---- - ----- --1---

~ •. 
\' Collector 

Emitter 

Bottom View Side View 
--- - - ---- - - --+--

~~_~~.~_ ~!rl=-_~ransL~_!~. - Type: 036, etc. 

BO~!Q!!~LYi ew 

Bose Pin 

1 I 
Above Center line 

--
"----, Collector Pin 

Axial Lead Diode 
___ T0I'.Hot$tyle 

(b) -------q}------ (0) 

Rim of Top Hot is (o) side 

6-12 (8/70) 

Flang~y'le Transistor ~ TYp'e: 042,~ 
Bottom VIew 

Bose Pin 

Emitter Pin 

"- --f Above Center line 

Flange is Collector 

Axial lead Capacitor 

Ring or Dot denotes plus 

Axial Lead Diode 
Gloss Typ,, __ 

(b) ---1--- +--- (0) 

Symbol points to (o) or dot denotes (al side 



or 
2 

Potentiometer 

I 
I 

CIRCUIT DATA (Continued) 

Ceramic Resis!or 

t------
I Fuse Holder 

ceO 'Q'i 
~_2 ___ ' 1 

Shunt 

Relay (2 pole) 

Coil A 

lOp 

---------

Tip 
Shunt 

Sleeve 

--------

v--<> 1 N/O 
I OP C>---o 

L-.o I N/C 

v--<> 2 N/O 
2 OP C>---o 

L-o 2 N/C 

v--<> 3 N/O 
30P C>---o 

L-.o 3 N/C 

CoilA J 
Coil B 

8/360 (8/70) 6-13 



ADDRESS CARDS 

1. These cards located at 
X - Xl - D2 and 
X - Xl - G2 

2. Groups labeled "OUT" arlO 
used to decode the bus-out 
lines for address match 

3. Groups labeled "IN" are 
those which generate the ad-
dress to bus-in lines 

4. Jumper as shown for 
address "FF" 

5. Maintain odd parity 

6. Card part 5800529 

7. See "1052-2150 Locations" 

1442/144~ 

4 
~ 0 

3 ~ 0 ~ 01 

2 U 0 ~ 0 

I rl 01 0 ~ 
0 5 I 

0 '-J' 0 ~ 

Contact end of card 

1. This half of card used to 
samp Ie bUB-OUt lines for 
address match 

2. Wire from center to left 
for bit desired 

3. Wire from center to right 
for aU other bits 

4. Maintain odd parity 

In 5 In I 

In 7 In 2 In 4 

~~. 

Out 3 Out 5 Out 6 Out 0 
Out 2 
~ .., 

In 6 In P 

oqyoqy 
Not Used In 0 In 3 

600600000000 

CM4 Ou't 1 N~ed 'OutP 
Out I 

<00 
L~ ____________ ~ 

+3 

1. This half used to generate 
address to bus-In lines 

2. Wire from center to right 
for bits desired 

3. Jumper from center to left 
for all other bits 

4. Maintain odd parity 

Note: Example shown above is jumpered for address OA, card part 5804095. 

Locations: 
1442 - A Al F5 
1443 - Al H06 
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ADDRESS CARDS (Continued) 

The relay card at location A-C3J3 must be jumpered to assign 2314 channel 
priority and allow the select out signal to be propagated. 

Jumper 11 to 13, 16 to 14, 19 to 21, 22 to 24 except if lowest priority. If 
lowest priority, jumper 13 to 15, 21 to 23, 20 to 22 and leave jumper 16 to 14. 

B I Mod I 
IMod I 

IMod I 
23 21 19 16 14 12 
0 0 0 0 0 0 

0 0 0 0 0 0 
24 22 20 15 13 11 

Relay card part 5801438 
Use jumper part 815924 
Use housing part 815923 

Address select card to be set on installation with customer's address. Use 
jumper part 811824. 

Used for Used for 
Address Compare Address Generation 
A~. B~. 

{Note difference in A and B side labeling} 

Bit Value Channel A Channel B I Channel A Channel B 

2 

.. ~l ro -cr-~b-' 110- .--. -, f6-~'O--ol 
3 A3 3 I 13 A3 3 I 11"3 B3 3::3 B3 3 I 
.. 0 II 0 c5-~"b I 10 .--. 0""--0 01 
2 A2 "2 I I 2 A2 "2 I 11"2 B2 2::"2 B2 2 I 
o ...-.11 c5-~'O 0 1,1...-. 0 0 0""--'0 1 
1 Al Till Al TI,IJ Bl l 11J 811 1 
o ...-.11 0 O""-~O I 1...-. oIIO""--b 0 1 

o AO 0 I I 0 AO "0 I I I 0 80 0 I 10 80 0 I ____ J L ___ -.l L ___ J L ___ J 

4 

8 

Part 5804095 

Channel A sections are to be set up on all machines. Channel B sections to 
be jumpered only if optional two-channel switch feature is installed. Factory 
built machine will ship with address 3 (0011) for channel A and address 4 (0100) 
for channel B. 
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ADDRESS CARDS (Continued) 

24XX!28XX -----

Address In 
Generation 

I B 0-----;1..-----
o----+I=C ___ _ 

ID 
O~~I----

0~-~1 E"--___ _ 

I 
I 
1 

- 0 I J 

+- To Bus In 0 

+- To Bus In 1 

+- To Bus In 2 

+- To Bus In 3 

+- To Bus In 4 

IL 
+0 rJ 374665 - EHO 

01 B3 F03 L __ ..J 

r---, 
A I Ll I 0 

I I B 

+ Bus Out 4 

-Bus Out 4 

I 
c I 0 I 

1 I 
D I + Bus Out 3 -----'--+.-- 0 1 

I 
I 

IE 
0---1 

- Bus Out 3 ____ .:...F--'..I __ 0 

1 
+ Bus Out 2 ____ ..::G'-+I __ 0 

-
0 

K 
- Bus Out 2 -----"'r---

+ Bus Out 1 
L 

0 

- Bus Out 1 N 
0 

+ Bus Out 0 
p 

0 

0 

- Bus Out 0 
R 

----~+---o 

I 
I 
1 
IH 
I 
I 
I 
I 
1M 
I 
I 
1 
I 
10 
1 
I 

1 rJ 

Address 
Decoding 
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L __ J 
374666 - EHR 
01 B3 F02 

+A 



ADDRESS CARDS (Continued) 

Address and Parity Plugging 

2820 8asic 2-Chan Feature 
(M 021) (M 121) 

Address Card 0IB-A3F3 0IC-B3M 

Parity Card 0IB-A3G3 01C-B3C4 

P lug unit address bits on or off to output 

Bit Address 
Bit On Bit Off Output 

Position Circuit Post Pin Post Pin Post Pin 

P Gen 7 D03 13 008 10 006 

0 Gen 7 D03 13 D08 10 006 

Comp 2 B02 6 B03 4 002 

1 Gen 8 D03 14 008 11 B05 
Comp 30 B13 26 B12 28 013 

2 Gen 1 D03 5 D08 3 D04 

Comp 29 D12 25 Bl0 27 D11 

3 Gen 16 D03 22 D08 19 B08 
Comp 24 Dl0 18 B09 21 D09 

4 Gen 17 003 23 D08 20 007 
Comp 15 B07 9 B04 12 005 

2820 Address Card Post Layout (ZZ020) 
part 5800529 w/rail part 811824, or 815923 and 815924 

-
After EC167197 Before EC 167197 

22 19 16 13 10 7 
o 0 0 0 0 0 

22 19 16 13 10 7 2320171411 8 6 3 1 
o 0 0 0 0 000 0 o 0 0 0 0 0 

29 27 26 2421 18 16 12 9 6 4 2 29 27 26 23 20 17 14 11 8 6 3 1 
o 000 0 0 0 0 000 0 o 0 0 0 0 0 0 0 0 0 o 0 
302826 30 28 26 24 21 18 16 12 9 6 4 2 
o 0 0 o 0 0 0 0 0 0 0 0 0 o 0 

1fDi31 fD2lr 1fDi31 ID2l 
2820 Priority Card Part 5801438 

(Basic) 0IB-A306 (2 Chan Feature) 01C-B3L6 

Low Priority Normal Priority ---3 to 5 1 to 3 

8 to 10 7 to 9 11 9 7 6 4 2 
o 0 0 0 0 0 
1210 8 6 3 1 

9 to 11 10 to 12 000 0 0 0 

4 to 6 4 to 6 1fiilll Io2l 
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ADDRESS CARDS (Continued) 

2301 Address Plugging 

Panel Jumper (Part 5700248) B1C6D07 ta Address Pin 

Address Pin Address PIn 

0 BIB7DI3 2 B IB7D11 

I BIB7BI2 3 BIB7BIO 

Signal Cable Connectors 

2820 2301 
Location OIA-B I Location OlE-AI 

A B 

0 Bus Out * 
Gray Drum Drum 

A A 
1 Tag Out** In Out * 

Gray 

2 Bus In 
Black 

3 Teg In 
Black Black Gray 

4 + Bus Out * 
Gray Drum Drum 

B B 
5 + Tag Out** In Out * 

Gray 

6 + Bus In 
Black 

7 + Tag In 
Black Black Gray 

8 Drum A 
Gray EPa 

In 
9 Drum B ++ 

Gray White 

* Terminate with part 5440649 if last CU or drum on line. 
*" Terminate with part 5440650 if last CU on line. 
+ Dual Interface Feature. 

++ 2301-2 only. 
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ADDRESS CARDS (Continued) 

2821 Without Two-Channel Switch Feature Installed 

Printer Address In - Address Out 

Card location - 2IAID07 
To generate address: 
Allow - Y Print Address In lines to float for those bits which should 
be present. 
Jumper other lines to ground. 

-y Print Address 0 In D07A 
0----0 D07B 

-Y Print Address 1 In 
D07e ~ 

0 0 
D07E 0070 

-Y Print Address 2 In 0 0 ~ 

-Y Print Address 3 In 
D07F 

0 0 D07G 
D07H ~ 

-Y Print Address 4 In 0 0 

-Y Print Address 5 In 0 
D07K D07J 
0 

D07L 
-Y Print Address 6 In 0 o 9.,07M 

D07P 
-Y Print Address 7 In 0 0 

_yo Print Address P In 0 
D07R D07Q 

0 ~ 

Address Out 21A3A05, B05 

To recognize correct address: Jumper - Y Bus Out to - Y Print Address Out 
for those bits which should be present. 
Jumper + Y Bus Out to - Y Print Address Out for those bits which should 
not be present. 

A05A 
+Y Bus Out 0 0 0 A05B 

A05C 0----0 -Y Print Address 0 Out 
-Y Bus Out 0 0 0 

+Y Bus Out 1 
A05D 

0 0 A05E 
A05F 0----0 -Y Print Address lOut 

-Y Bus Out 1 0 0 
A05G 

+Y Bus Out 2 0 0 A05H 
A05J 0----0 -Y Print Address 2 Out 

-Y Bus Out '2 0 0 
A05K 

+Y Bus Out 3 0 0 A05L 
A05M 0----0 -Y Print Address 3 Out 

-Y Bus Out 3 0 0 
A05P 

+Y Bus Out 4 0 0 A05Q 
A05R 0---0 -Y Print Address 4 Out 

-Y Bus Out 4 0 0 
B05A 

+Y Bus Out 5 0 0 B05B 
B05C 0---0 -Y Print Address 5 Out 

-Y Bus Out 5 0 0 

B05D 
+Y Bus Out 6 0 0 B05E 

B05F 0-----0 -Y Print Address 6 Out 
-Y Bus Out 6 0 0 

B05G 
+Y Bus Out 7 0 0 B05H 

B05J 0 0 -Y Print Address 7 Out 
-Y Bus Out 7 0 0 

B05K 
B05L -Y Bus Out P 0 0 

B05M 0------0 -Y Print Address POut 
+Y Bus Out P 0 0 
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ADDRESS CARDS (Continued) 

Punch Address In - Address Out (2821) 

Address In 21B1E07 
To generate address: 
Allow - Y Punch Address In Unes to float for those bits which should be 
present. Jumper other lines to ground. 

-y Punch Addres. 0 In 
E07A 

0 0 
~-E07C 

-Y Punch Address 1 In 0 0 
E07E E07D 

-Y Punch Address 2 In 0 0 
E07F 

-Y Punch Address 3 In 0 0 
E2lG 

E07H 
-Y Punch Address 4 In 0 0 

o-~ E07J 
-Y Punch Address 5 In 

E07L 
- Y Punch Address 6 In 0-------0 E07M 

E07P 0-
- Y Punch Address 7 In 0 0 

E07R E07Q 
- Y Punch Address Pin 0 0 ~ 

-'-

Address Out 21BIE05. E06 

Jumper: -Y Bus Out to -Y Punch Address Out for those bits which should 
be present. 
Jumper: +Bus Out to -Y Punch Address Out for those bits which should 
no be present. 

E05D 
+Y Bus Out 1 0 0 E05E 

E05F 0----------0 - Y Punch Addre.s lOut 
-Y Bu. Out 1 0 -0 

E05G 
+Y Bu. Out 2 0 ~ E05H 

E05J 0 0 - Y Punch Address 2 Out 
-Y Bus Out 2 O--~ 

E05K 
+Y Bus Out 3 O----~ E05L 

E05M 0 0 - Y Punch Address 3 Out 
-Y Bus Out 3 O----~ 

E05P 
+Y Bus Out 4 0----------0 E05Q 

E05R 0------0 -Y Punch Address 4 Out 
-Y Bus Out 4 0----0 

E06A 
tY Bus Out 5 0----0 E06B 

E06C 0 0 - Y Punch Address 5 Out 
-Y Bu. Out 5 0----0 

~Y Bus Out 6 ~D 
0--- E06E 

E06F 0 0 - Y Punch Address 6 Out 
-Y Bus Out 6 0----0 

E06G 
+Y Bu. Out 7 0----0 E06H 

E06J 0 0 - Y Punch Address 7 Out 
-Y Bu. Out 7 0------0 

E06K 
+Y Bu. Out P 0------0 E06L 

E06M 0 0 - Y Punch Address POut 
-Y Bu. Out P 0-------0 

E05A 
+Y Bu. Out 0 0-------0 E05B 

E05C 0 0 - Y Punch Addres. 0 Out 
-Y Bus Out 0 0------0 
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ADDRESS CARDS (Continued) 

Reader Address In - Address Out (2821) 

Address In 21AB1E04 
To generate address: 
Allow - Y Reader address In lines to float for those bits which should 
be present. Jumper other lines to ground. 

-y Reader Address 0 In 
E04A 

0 0 E04B 
E04C 

- Y Reader Address 1 In 0 0 
E04E E04D 

- Y Reader Address 2 In 0 0 ~ 

-Y Reader Address 3 In 
E04F 

0 0 E04G 
E04H 

-Y Reader Address 4 In 0 0 
E04K [9,4J 

- Y Reader Address 5 In 0 0 
E04L 

- Y Reader Address 6 In 0 0 E04M 
E04P 

-Y Reader Address 7 In 0 0 

- Y Reader Address Pin 
E04R [040 

0 0 ~ 

Address Out 2IB1E02. E03 
~ 

To recognize correct address: Jumper - Y Bus Out to - Y Reader Address 
Out for those bits which should be present 
Jumper + Y Bus Out to - Y Reader Address Out for those bits which should 
not be present. 

E02D 
+Y Bus Out 1 0 

E02F 
-Y Bus Out 1 0 

E02G 
+Y Bus Out 2 0 

-Y Bus Out 2 E~J 

E02K 
+Y Bus Out 3 0 

E02M 
-Y Bus Out 3 0 

E02P 
+Y Bus Out 4 0 

E02R 
-Y Bus Out 4 0 

E03A 
+Y Bus Out 5 0 

E03C 
-Y Bus Out 5 0 

+Y Bus Out 6 
E03D 

0 

E03F 
-Y Bus Out 6 0 

E03K 
+Y Bus Out 7 0 

-Y Bus Out 7 
E03M 

0 
E03P 

+Y Bus Out P 0 
E03R 

-Y Bus Out P 0 

E02A 
+Y Bus Out 0 0 

E02C 
-Y Bus Out 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

E02E 
o -0 

E02H 
o -0 

E02L 
0....----0 

E020 
0....----0 

E03B 
0----0 

E03E 
o -0 

E03L 
O~---o 

[030 
o~---o 

[02B 
0>-----0 
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ADDRESS CARDS (Continued) 

2821 With Two-Channel Switch Feature Installed 

The TCS feature departs from the standard pattern of address-card plugging. 
A pluggable address card is provided for each channel, but only bits 0-4 are 
pluggable. These first five bits are plugged in the usual manner, and address 
only the control unit; thus, they can be different for each interface connection. 
Bits 5-7 are fixed-wired and are decoded to address the I/O device. These bits 
are the same for both interface connections. 

The permanent assignment of the I/O device addresses provided by wiring is: 
Bits 

5 6 7 I/o Device 

0 0 0 Printer 1 
0 0 1 Reader 
0 1 0 Punch 
0 1 1 Printer 2 
1 0 0 Printer 3 

Depending on the model of the 2821, addresses XXXXXOOI through XXXXX100 
for devices not present can be used for other devices on~ the channel. 

Control Unit Address In -- Chassis 21D1 

To generate correct address: For those bits which should be present, jumper 
+-Y A selected to tY CU add in. Allow the other address lines to float. Make 
the total number of jumpers on each card even by using the -Y even CU code 
jumper. 

Channel A 

F24A 
0 o tY CU A Add In 0 

F24B F24C 

~o 
0 0 o tY CU A Add In 1 

+Y A Selected 
F24E : 0 o +Y CU A Add In 2 
F24F F24G 

~ 0 o tV CU A Add In 3 
F24H 

0 o tY CU A Add In 4 
F24J F24K 

Gnd 0 0 0 o _Y Even CU Code A 

Channel B 

H24A 
0 o ty CU B Add In 0 

H24B H24C 

[l0 : 
0 o +Y CU B Add In 1 

+Y B Selected 
H24E 

0 o +Y CU B Add In 2 
H24F H24G 

~ 0 o +Y CU B Add In 3 

0 
H~4H 

+Y CU B Add In 4 
H24J H24K 

Gnd 0 0 0 o -Y Even CU CodeB 
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ADDRESS CARDS (Continued) 

Control Unit Address Out -- Chassis 21Dl 

To recognize correct address: 
For those bits which should be present, jumper -Y bus out to -Y CU add out. 
For those bits which should not be present, jumper +Y bus out to -Y CU 

add out. 
Channel A 

G24A 
+Y Bus Out 0 0 0 G24B 

G24C 0 --0 -Y CU A Address 0 Out 
-Y Bus Out 0 0 0 

G24J 
+Y Bus Out 1 0 0 G24H 

G24G 0 --0 
-Y CU A Address lOut 

-Y Bus Out 1 0 0 

G24D 
+Y Bus Out 2 0 0 G24E 

G24F 0 --0 -Y CU A Address 2 Out 
-Y Bus Out 2 0 0 

G24K 
+Y Bus Out 3 0 0 G24L 

G24M 0 --0 -Y CU A Address 3 Out 
-Y Bus Out 3 0 0 

G24P 
+Y Bus Out 4 0 0 264Q 

G24R 0 
-Y Bus Out 4 0 0 -Y CU A Address 4 Out 

Channel B 

E24A 
+Y Bus Out 0 0 0 E24B 

E24C 0 -0 -Y CU B Address 0 Out 
-Y Bus Out 0 0 0 

E24J 
+Y Bus Out 1 0 0 E24H 

E24G 0 0 -Y CU B Address lOut 
-Y Bus Out 1 0 0 

E24D 
+Y Bus Out 2 0 0 E24E 

E24F 0 --0 -Y CU B Address 2 Out 
-Y Bus Out 2 0 0 

E24K 
+Y Bus Out 3 0 0 E24L 

E24M 0 -0 -Y CU B Address 3 Out 
-Y Bus Out 3 0 0 

E24P 
+Y Bus Out 4 0 0 E24Q 

E24R 0 --0 -Y CU B Address 4 Out -Y Bus Out 4 0 0 
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ADDRESS CARDS (Continued) 

Priority Jumper Card 

Lowest priority ,wire as shown 
at right 

o 

Part 452655 - Jumper 

Highest priority wire as shown 
at right 

Before I/O Interface EC 

For 2821, SMS card YPM, part 372680: 

Lowest Priority: Plug card at 21A1F09 

llighest Priority: Plug card at 21A1F08 

D 
D 
D 

For 24XX/28XX Tape Control, SMS card EHR, part 374666: 

Low Priority: Plug Q-Joo-R 
M-too-N 
H_K 

High Priority: Plug Q_P 
M-too-L 
II_G 

Locations: 
2403/2803 
2404/2804 

01A3E02 
01A1A13 
01AIA14 

After I/O Interface EC 

High Priority 

B B 
B 

2321 19 16 14 12 EJ a <1<> <1<> a 

eSC a a <1<> 
242220 15 13 11 

Voltage Pins: 
Common - Pin 14 
+3 Volts - Pin 12 
+6 Volts - Pin 16 

6-24 (8/70) 

TC 40.12.2 
TA 40.12.2 (IF A) 
TB 40.12.2 (IF B) 

Low Priority 

B 
23 21 19 16 14 12 

Fa a 6'""b 

a <1<> 6'""b a 
242220 15 13 11 

Plug Part 815924 
Insulator Part 815923 

B 
El 
B 

Select Out Bypass 
Part 5801438 



OPERATOR PANEL 

OPERATOR PANEL INDICATORS 

System 
Operating Manual Wait CPU I/O 

Off Off Off Invalid with Power on 

Off Off On Waiting Not Operating 

Off On Off Stopped Not Operating 

Off On On Stopped and Waiting Not Operating 

*On Off Off Running Undetermined 

*On Off On Waiting Operating 

*On On Off Stopped Operating 

*00. On On Stopped and Waiting Operating 

* Customer/CE meter should be operating. 
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1052 PRINTER-KEYBOARD 

Commands 

Command 

Write without Carrier Return 
Write with Carrier Return 
Read 
Control Alarm 
No-op 
Test I/O 
Sense 

Status Byte 

Bit Name 

0 Attention 
1 Not Used 
2 Not Used 
3 Busy 
4 Channel End 
5 Device End 
6 Unit Check 
7 Unit Exception 

Sense Byte 

Bit Name 

0 Command Reject 
1 Intervention 

Required 
2 Bus-Out Check 
3 Equipment Check 

INPUT/OUTPUT DEVICES 

Bit 
0 1 2 3 I 4 

0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

Description 

Request Button 

Defined by Sense Byte 
Read Cancel Button 

Description 

Invalid Command 
Not Ready 

Parity Error on Bus Out 
Typewriter Parity Error 

5 6 7 

0 0 1 
0 0 1 
0 1 0 
0 1 1 
0 1 1 
0 0 0 
1 0 0 
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1052 PRINTER-KEYBOARD (Continued) 

1052 - 2150 Locations 

o X Boord o 
HRH ............. 

-System. Location = .................... 
02040 001 BC 1 0 .... _n ............. 
02050 001CD4 0 ...................... 
02060 001 EDI 0 
...... H .... ...-... 

02150 oOlABI 0 .. H. ____ ...... 
X Board (Card Side) 

=_ II ft_ 
o Y Board o . ................. 
-System = Location­................... 
02040 001 801 
.n....,." ........... 
02050 001 CE4 0 ....... ~ ........... .. 
02060 001 EEl 0 .................... 
02150 oOIACI 0 

... n.Hu ......... .. 
Y Board (Carel Side) 

ABCDEFGHJKLMN ABCDE FGHJ KLMN 
0 ............ 000 r- ., . .. " .. .. -. .00 •••• 000 

o Cy A Cy B Ground 
o CE Bus CE Bus CE Bus 

Cob Out 
From Chan 

Cob In to 
Next Unit 

After layout: 

If AB = 00 
(EX 4, 7) 

0 

oB 

~U 
oS 
0 
00 
0- .1---. - - -
oB T 

r+~U A 
oS G 

>-------< 
00 

.. 1-... .. 

oT T 
oA A 
~G G 

oS S 

. 

oT 
oA 

OOG 
oS 

I 

0 

OB 
(OoU 

oS 
0 
01 

. ... . 
oB 
oU 
S 

0 
01 

. 

0 
0 
0 
0 

On Bock Panel­
Jumper Corresponding 
Bus Position to Ground 

If AB = 01 Jumper Corre,ponding 
(EX 1, 3) Bus Position to B Cycle 
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. 

IfAB=10 
(EX 2,6) 

If AB = II 
(EX 0, 5) 

0 0 
0 0 
0 0 

CE 
0 0 
0 0 
0 2 oC 
0 oB 
0 ol 

Co oC 
00 X Over 00 

N *" ....... ~ N 
No 3 oN 

0 0 
..... 

Co oC 
00 00 X Over --4 
N N 
No oN 

0 0 
... 

Co oC 

0 0 00 
No oN X Over 

w--------o-
5 

N N 
0 0 

• 
Co 
00 • 

X Over 
°C 
00 

N N 
N° oN --6 

0 0 
. f-• 

0 0 
0 0 
0 7 0 
0 0 
0 0 

0 0 
0 8 0 
0 0 

0 
0 
0 .... 

Ko 
Eo 
yo 2 
Bo 
Do 

0 
0 
0 3 
0 
0 

I-- .. 
po 
R 0 
1 0 4 
N° 
T 0 
....... 
po 
R 0 
1 0 5 
N° 
T 0 

.. 

MO 
TO 
R 0 6 
'0 
0 

- l- . -.. . - 1":1" 1'-'0 
0 

Co 7 
BO 
LO 

0 
0 8 
0 

0 

LBusJ~ Cycle J B Cyel!.! 

1--On Sack Pone 
Jumper Correspond ing 

0 
I 
2 
3 
4 
5 
6 
7 

I 1 
0 I 
1 0 
0 I 
0 0 
I 1 
1 0 
o 0 

Desired 
charoc:t 
1052 co 

EBCDIC 
er and/or 
ntrol 
goes in 

rt for 
function 
this che 
layout p urposes 

Bus Position to A Cycle "W" "M" 

Leave Bus Pos. Open 



1052 PRINTER-KEYBOARD (Continued) 

1052 Keyboard Code Translation and Printer Output 

8A 84 21 Print/ 01 234567 Print/ 01 234567 
6 Bit Code LC Function 8 Bit Code UC Function 8 Bit Code 

00 00 01 1 1 11 11 0001 - - 01 11 11 10 
00 00 10 2 2 11110010 < < 01 00 11 00 
000011 3 3 11110011 ; ; 01 01 11 10 
0001 00 4 4 11 11 01 00 : : 01 11 10 10 
000101 5 5 11 11 01 01 % % 01 10 11 00 
00 01 10 6 6 11 11 01 10 , , 01 11 11 01 
00 01 11 7 7 11 11 01 11 > > 01 10 11 10 
00 1000 8 8 11111000 * * 01 01 11 00 
00 10 01 9 9 11111001 ( ( 01 00 11 01 
00 10 10 0 0 11 11 0000 ) ) 01 01 11 01 
11 00 01 a a 1000 00 01 A A 11 00 00 01 
11 00 10 b b 10000010 B B 11 00 00 10 
110011 c c 10000011 C C 11000011 
11 01 00 d d 10000100 0 0 11 00 01 00 
11 01 01 e e 100001 01 E E 11 00 01 01 
11 01 10 r r 10000110 F F 11 00 01 10 
11 01 11 9 9 10000111 G G 11000111 
11 1000 h h 10001000 H H 11 00 1000 
11 1001 i i 10001001 I I 11 00 1001 
100001 i i 1001 00 01 J J 11 01 00 01 
100010 k k 10010010 K K 11010010 
100011 1 1 1001 00 11 L L 11 01 00 11 
1001 00 m m 10010100 M M 11 01 01 00 
1001 01 n n 1001 01 01 N N 11 01 01 01 
1001 10 0 0 10010110 0 0 11 01 01 10 
10 01 11 p p 1001 01 11 P P 11 01 01 11 
101000 q q 10011000 Q Q 11 01 1000 
101001 r r 10011001 R R 11 01 1001 
010010 s s 10100010 S S 11 1000 10 
01 00 11 t t 10100011 T T 11 1000 11 
01 01 00 u u 10100100 U U 11 1001 00 
01 01 01 v v 101001 01 V V 11 10 01 01 
0101 10 w w 10100110 W W 11 10 01 10 
01 01 11 )( )( 10100111 X X 11 10 01 11 
011000 y y 10101000 Y Y 11101000 
01 1001 Z z 10101001 Z Z 11 10 1001 
100000 - - 01100000 - - 01 10 11 01 
11 0000 & & 01 01 00 00 + + 01 00 11 10 
01 00 00 @ @ 01 11 11 00 ¢ ¢ 01001010 
1010 11 S S 01 01 10 11 I I 01 01 10 10 
001011 I , 

01 11 10 11 " " 01 11 11 11 
01 1011 , , 01 10 10 11 I I 01 00 11 11 
111011 . . 01 00 10 11 ~ ---. 01 01 11 11 
010001 / / 01 100001 ? ? 01 10 11 11 
11 11 01 Tab Tab 000001 01 TAB TAB 00 00 01 01 
1011 10 Bksp Backspace 00010110 Bksp Backspace 00 01 01 10 
01 11 01 LF Line Feed 00 1001 01 LF Line Feed 00 10 01 01 
000000 SP Space 0100 00 00 SP Space 01 00 00 00 
1011 01 NL New Line 00 01 01 01 NL New Line 00 01 01 01 
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1412/1419 READER SORTER 

Commands 

Bit 
Command P 0 1 2 3 4 5 6 7 

Test I/O 1 0 0 0 0 0 0 0 0 
Sense 0 0 0 0 0 0 1 0 0 
Read Backwards P 0 0 M M 1 1 0 0 
Write (Diag Only) 0 0 0 0 0 0 0 0 1 
Read P 0 0 M M 0 0 1 0 
Control P M M M M 1 1 1 1 
No Op 1 0 0 0 0 0 0 1 1 

Control Commands 

Bit 
Command P 0 1 2 3 4 5 6 7 

Select Stacker A 1 1 0 1 0 1 1 1 1 
B 0 1 0 1 1 1 1 1 1 
0 1 0 0 0 0 1 1 1 1 
1 0 0 0 0 1 1 1 1 1 
2 0 0 0 1 0 1 1 1 1 
3 1 0 0 1 1 1 1 1 1 
4 0 0 1 0 0 1 1 1 1 
5 1 0 1 0 1 1 1 1 1 
6 1 0 1 1 0 1 1 1 1 
7 0 0 1 1 1 1 1 1 1 
8 0 1 0 0 0 1 1 1 1 
9 1 1 0 0 1 1 1 1 1 
R 1 1 1 0 0 1 1 1 1 

Pocket Light Control 1 1 1 1 1 1 1 1 1 (1419 
Only) 

Engage 0 1 1 1 0 1 1 1 1 
Disengage 0 1 1 0 1 1 1 1 1 

1419 Status Byte 

The single address and dual address adapters use the same status 
byte format except as noted. There are separate status bytes for 
the primary and secondary control units on dual address machines. 

Bit Name Meaning 

0 Not Used 
1 Not Used 
2 Not Used 
3 Busy Control unit and device busy to all com-

mands except test I/O. 
4 Channel End Control unit may be disconnected from 

the interface. 
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Bit Name 

5 Device End 
6 Unit Check 

7 Unit Exception 

1412 SAA Sense Byte 1 

Bit 

o 

1 

2 
3 
4 
5 

6 

7 

Name 

Command 
Reject 

Intervention 
Required 
Bus Out Check 

Data Check 
Overrun 

Late Read 

Document 
Spacing Error 

1412 SAA Sense Byte 2 

Bit 

o 
1 
2 
3 

4 

5 

6 

Name 

Amount Field 
Error 
Process Control 
Field Error 
Account Number 
Field Error 
Transit Routing 
Field Error 

7 Serial Number 
Field Error 

1412/1419 READER SORTER (Continued) 

Meaning 

Machine has completed a command. 
Set by command reject, intervention re­
quired, bus out check, auto select, data 
check, or overrun. 
Read command has been given but there 
are no documents between the separator 
and PDS6 and the separator is off. (This 
bit is not used in the SCU status byte.) 

Meaning 

Two read commands without intervening 
stacker select; stacker select command 
on an auto select document. If stacker 
select is accepted and another is issued 
for same document, invalid control 
command or a write command. 
Jam, motor not running, film stop, full 
pocket, empty hopper or sort compare. 
Bus out parity error. 
Not Used 
Select field not read correctly. 
Channel did not accept character in 
allotted time. 
Document under read head without read 
backward command. 
Document spacing too small or 
document too long. 

Not Used 
Not Used 
Not Used 

Meaning 

Unreadable character, special symbol 
missing or sequence error, field 
missing and :read field key depressed, 
overrun in field, field length invalid, 
and late read indicator on. 
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1412/1419 READER SORTEH (Continued) 

1419 SAA Sense Byte 1 

Bit 

o 

1 

2 
3 
4 
5 

6 

7 

Name 

Command 
Heject 

Intervention 
Required 

Bus Out Check 

Data Check 
Overrun 

Auto Select 

Document 
Spacing 

Meaning 

Two reads without an intervening 
stacker select; a stacker select issued 
for an auto-select document. If a 
stacker select is accepted and another 
is issued for same document, invalid 
control command and a write command 
when not in diagnostic mode. 
Jam, motor not running, film stop, full 
pocket, empty hopper, sort compare or 
endorser stop condition. 
Bus out parity error. 
Not Used 
Selected field not read correctly. 
Character not accepted in allotted time 
and late stacker select command. 
Document rejected because late read, 
document spacing and overlength 
errors. 
Document spacing error (pre-sort 
machines only) . 

1419SAA--SAA and DAA, PCU Sense Byte 2 

Bit Name Meaning 

0 Not Used 
1 Not Used 
2 Document under Set on or off depending on location of 

Head Head document when sense command is given. 
3 Amount Field 

Valid 
4 Process Control 

Field Valid 
Field is read without error, including 5 Account Number 

Field Valid symbols, when read field key is 

6 Transit Field operated. 

Valid 
7 Serial Number 

Field Valid 
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1412/1419 READER SORTER (Continued) 

1419 DAA -- PCU Sense Byte 1 

Bit 

o 

1 

2 
3 
4 
5 

6 
7 

Name 

Command 
Reject 

Intervention 
Required 

Bus Out Check 

Data Check 
Overrun 

Auto Select 

Description 

Write command when not in diagnostic 
mode; invalid command; read command 
with modifier bit 2 or 3 when machine is 
not in 1419 sort mode. 
Jam, motor not running, film stop, full 
pocket, sort check, endorser stop, B/N 
advance check stop. 
Bus out parity check. 
Not Used. 
Selected field not read correctly. 
Channel did not accept character in 
allotted time. 
Document spacing error. 
Not Used. 

1419 DAA-- PCU Sense Byte 2 

(Same as 1419 SAA Sense Byte 2) 

SC U -- Sense Byte 1 

Bit 

o 

1 

2 
3 
4 
5 

6 

7 

Name 

Command 
Reject 

Intervention 
Required 
Bus Out Check 

Late Stacker 
Select 
Auto Select 

Operator 
Attention 

Description 

Two stacker select commands between 
external interrupts; stacker select com­
mand before first external interrupt or 
with document stIll under read head. 
Batch numbering advance or pocket light 
control command with the feature unin­
stalled; invalid command. 
Same as PCU sense byte 1, bit 1. 

Bus out parity error. 
Not Used. 
Not Used. 
Stacker select command issued to a 
document past the selector station. 
Set to a stacker select command issued 
to an auto select document. 
A batch numbering update command 
issued with the batch numbering switch 
off. 
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1442 CARD READ PUNCH 

Commands -----

Bit 
Command 0 1 2 3 I 4 5 6 7 

Read M M M 0 0 0 1 0 

Write M M M 0 0 0 0 1 

Control M M 0 0 0 0 1 1 

Test 1/0 0 0 0 0 0 0 0 0 
Sense x x 0 0 0 1 0 0 
No-Op 0 0 x x x x 1 1 
Punch Diag x x 1 1 0 1 0 0 
Read Diag x x 0 1 0 1 0 0 

Modifiers 

Eject 1 M M M x 
Select Stacker 2 M 1 M M x 
Card Image M M 1 M x x 
1400 Mode M M M 1 

x is "don't care" bit 

Status Byte 

Bit Name Description 

3 Busy 
4 Channel End 
5 Device End 
6 Unit Check -- further explained by sense byte 
7 Unit Exception -- EOF and last card has been read 

Sense Byte 

Bit Name Description 

o Command Reject 
1 Intervention Required -- not ready 
2 Bus-Out Check 
3 Equipment Oheck -- reader check, punch check, 

invalid card code punched and 
data error on CE read or write. 

4 Data Check -- invalid card code on read 
5 Overrun Check 
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1443 PRINTER 

Commands 

Bit 
Command 0 1 2 3 I 4 5 6 7 

Write M M M M M 0 0 1 
Control (Skip or Space) M M M M M 0 1 1 
Test I/O 0 0 0 0 0 0 0 0 
Sense .0 0 0 0 0 1 0 0 
Diagnostic Read 0 0 0 0 1 1 0 0 
Diagnostic Write 1 0 0 0 1 1 0 1 
Diagnostic Control 1 0 1 1 0 1 1 1 

Modifiers for Write and Control 

Bit 
Operation 0 1 2 3 4 

Space 1 Line 0 0 0 0 1 
Space 2 Lines 0 0 0 1 0 
Space 3 Lines 0 0 0 1 1 
Skip to Channell 1 0 0 0 1 
Skip to Channel 2 1 0 0 1 0 
Skip to Channel 12 1 1 1 0 0 

Carriage Operation on a Write is a space or skip after print. On 
a Control, it is an immediate. 

Status Byte 

Bit Name Description 

0, I, 2 Not Used 

3 Busy Command stored or status stacked. 

4 Channel End 

5 Device End 

6 Unit Check Channel 9 sensed in carriage tape. 

7 Unit Exception Channel 12 sensed in carriage tape. 
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1443 PRINTER (continued) 

Sense Byte 

Bit 

0* 

1* 

2* 

3* 

4&5 

(j 

7* 

Name 
Command 
Reject 

Intervention 
Required 

Bus-Out Check 

Equipment 
Check 

Typebar Selection 

Channel 9 

Description 
Because read-backward command 
was received, or because more than 
3 line spaces were requested, or 
because skip to channel 0,13,14, or 
15 was received. 

Printer not ready because forms check 
ran out or jammed, or stop key or car­
riage stop key pressed, or cover inter­
lock open or ribbon check (1445 Nlonly; 
end of MICR ribbon sensed). 

Parity error on bus-out during initial 
selection with command-out tag up, 
or data transfer with service-out tag 
up. 

Printer malfunction because of buffer 
register parity error or typebar 
synchronization error. 

Changed only by repositioning the 
typebar-character indicator switch. 

0 0 52-character set 
0 1 13-character set 
1 0 39-character set 
1 1 63-character set 

Not Used 

Hole sensed in channel 9 of carriage 
control tape during last write or 
control command. 

* Sets Unit Check, Bit 6 
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2250 MODEL 1 GRAPHIC DISPLAY UNIT 

Commands Summary of Status and Sense Information 

Bit Options Status ~e Sense Byte 1 
0 2 3 4 5 6 8 Hex Required 

Bit Name Bit Name 
Control 

Attention 0 Light Pen Detect 
No Operation 0 0 0 0 0 0 03 2 Unused End Order Sequence 

3 Busy 2 Character Mode 
Set Audible Alarm 0 0 0 0 0 0 OB 4 Channel End 3-7 Unused 

5 Device End 
Set Bac and Stop 0 0 0 0 0 0 07 6 Unit Check Sense Byte 2 

Unused 
Set Bac and Start 0 0 0 0 27 Bit Name 

Sense Byte 0 
Insert Curs or 0 0 0 0 OF 2 0,1 Unused 

Bit Name 2 Bac - 8,192 
Remove Cursor 0 0 0 0 IF 2 3 Bac - 1,096 

0 Command Reject 4 Bac - 2,048 
Set PFK 0 0 0 0 1B 3 1 Unused 5 Bac - 1,024 

2 Bus Out Check 6 Bac - 512 

Write 
3 Unused 7 Bac - 256 
4 Data Check 

Write Direct 0 
5 Unused Sense Byte 3 

0 0 0 0 0 0 01 
6 Buffer Running 

Write Buffer 0 0 0 0 0 0 0 0 01 
7 Unused Bit Name 

Read Bac - 128 
Bac - 64 

Read IPL 0 0 0 0 0 0 0 0 02 2 Bac - 32 
3 Bac - 16 

Read Buffer 0 0 0 0 0 0 0 0 02 4 Bac - 8 
5 Bac - 4 

Read Cursor 0 0 0 0 0 0 06 2 6 Bac - 2 
Bac - 1 

Read Manual Inputs 0 0 0 0 OE 4 

Read X - Y 0 0 0 0 0 0 12 

Sense 

Basic Sense 0 0 0 0 0 0 0 04 

Test I/O 0 0 0 0 0 00 

Note: Option Codes - 1 - Buffer - 3 - Program Function 

- 2 - Buffer, Char Gen. Cursor, - 4 - Alpha/Numeric or DF Key 
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2250 MODEL 1 GRAPHIC DISPLAY UNIT (Continued) 

SM BYTE I MC BYTE 
MODE ORDER DESIGNATION HEX CODE HEX CODE MNEMONIC REMARKS 

Enter 2-Byte No-op 2A 80 GNOPA 
End Order Sequence 2A 81 GEOS 2-Byte Class 

CONTROL Start Regeneration Timer 2A 82 GSRT 
Enter 4-Byte No-op 2A CO GNOP4 4-Byte Class 
Transfer Unconditional 2A FF GTRU 
Enter Graphic Mode 
Point Plot 2A 00 GEPM 

GRAPHIC Enter Graphic Mode 2 - Byte Class 
Line/Vector 2A 02 GEVM 
Enter Point Plot Incremental * 2A 04 GEP 12 
Enter Vector Plot Incremental * 2A 05 GEV 12 
Enter Fixed Space 40 GECP 

Size A - Unprotected 2A 50 GEGV 
52 GEGV-

Enter Fixed Space 41 GECP 
CHARACTER Size B - Unprotected ~A 51 GEVG 2-Byte Class 

Enter Fixed Space 
Size A - Protected 2A 44 GECP 
Enter Fixed Space 
Size B - Protected 2A 45 GECP 
Enable Switch Detect * 2A 84 GESD 

LIGHT PEN Disable Light Pen Detect * 2A 85 GDPD 
Enable No Switch Detects * 2A 86 GENSD 
Transfer On No Detect * 2A FD GTND 4-Byte Class 

*Operational Only Wilen The Graphic Design Feature Is Installed. 
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Commands 

CLASS COMMAND DESIGNATION HEX CODE 

No Operation 03 

Set Audible Alarm OB 

Set Buffer Address and Stop 07 

Control Set Buffer Address and Start 27 

Insert Cursor OF 

Remove Cursor IF 

Set PEK Indicators IB 

Write Write Buffer 01 

Read Buffer 02 

Read Cursor 06 

Read Read Manual Inputs OE 

Read X-Y Position Regs 12 

Read Output Regis ter OA 

Read Device Regis ter 16 

Basic Sense 04 
Sense 

Test I/O 00 

FE T AUR ES 
REQUIRED 

None 

None 

None 

None 

ANKB 

ANKB 

PEKB 

None 

None 

ANKB 

ANKB and/or PFKB 

None 

None 

Film Unit Only 

None 

None 

2250 MODEL 3 DISPLAY UNIT; 

2840 MODEL 2 DISPLAY CONTROL 

Summary of Status and Sense Information 

Status Byte 

Bit Name 

Attention 
Status Modifier 

2 Control Unit End 
3 Busy 
4 Channel End 
5 Device End 
6 Unit Check 

Not Used 

Sense Byte 0 

o Command Reject - Invalid Modifier Bit In Command or 
Invalid Command Sequence 

Not Used 
2 Bus Out Check - Bus Out Parity On Command or Data 

Byte 
Equipment Check - Parity Error On Data Received At 

2250 
4 Data Check - Buffer Parity Error During Read Buffer 

5 Not Used 

Regeneration, or ANKB or Cursor 
Sequence 

6 Buffer Running - Regeneration In Progress 
7 Not Used 
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Sense Byte 1 

Bit Name 

o Light Pen Detect - Light Pen Detect Occurred 
End Order Sequence - 2250 Regen Stopped by EOS Order 

2 Character Mode - Set When In Character Mode, Cleared When 
In Graphic Mode 

3 Not Used 
4 Not Used 
5 2840 Output Check - 2840 Parity Error On Transmitted 2250 Data 
6 2840 Input Check - 2840 Parity Error On Received 2250 Data 

Not Used 

Sense Byte 2 

Bit Name 

o Not Used 
Bit 15 (High Order Bit) - Content of Address Register of 

Selected 2250 
2 Bit 14 
3 Bit 13 
4 Bit 12 
5 Bit'U 
6 Bit 10 

Bit 9 

Sense Byte 3 

Bit Name 

Bit 8 
Bit 7 

2 Bit 6 
3 Bit 5 
4 Bit 4 

Bit 3 

Note: For further description of status and sense combinations refer to Field 
Engineering Theory of Operation Manual, IBM 2250 Display Unit Model 3; 
2840 Display Control Model 2, SY27-2135. 

Mode Orders 

MODE ORDER DESIGNATION 

Enter Graphic Mode Absolute 
Point Plotting 
Enter Graphic Mode 

Graphic Absolute Vector 
Enter Point Plot Incremental 
2-Byte Mode 
Enter Vector Plot Incremental 
2-Byte Mode 
Enter Character Mode Fixed 
Basic Size Unprotected 
Enter Character Mode Fixed 

Character Large Size Unprotected 

Enter Character Mode 
Basic Size Protected 
Enter Character Mode 
Large Size Protected 
Enter 2-Byte No-op 
End Order Sequence 
Start Regeneration Timer 

Control Enter 4-Byte No-Op 
Transfer Unconditional 
Store X-Y Defl. Regs in Buffer 
Move Immediate Address 
Move Immediate Data 
Defer-Response to 
Light Pen Detects 
Enable Switch Detect 

Light Pen Disable Light Pen Detects 
Enable No Switch Detects 
Operation 
Permit Detect Interrupt 
Transfer On Deferred Detects 
Transfer On No Detect 

2250 MODEL 3 DISPLAY UNIT; 2840 MODEL 2 
DISPLAY CONTROL (Continued) 

SM BYTE MC BYTE 
HEX CODE HEX CODE MNEMONIC REMARKS 

2A 00 GEPM 

2A 02 GEVM 

2A 04 GEP12 

2A 05 GEV12 
40 GECF 2-Byte Class 

2A 50 GECV 
52 GECF 

2A ~i GEVC 

2A 44 GECP 

2A 45 GECP 
2A 80 GNOP2 
2A 81 GEOS 
2A 82 GSRT 
2A GO GNOP4 
2A FF GTRU 4-Byte Class 
2A EA ~XY 

2A EB GMVA 
2A EC GMVD 6-Byte Class 

2A 83 GDRD 
2A 84 GESD 2-Byte Class 
2A 85 GDPD 

2A 86 GENSD 
2A 87 GDPI 
2A FC GTDD 

4-Byte Class 
2A FD GTND 
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2702 TRANSMISSION CONTROL 

Command Decoding 

Channel 
Command 

Sense 

Write 

Read 

Control 

2702 
Command 

Sense 

Write 

Command Byte Input 
to 2702 (Bus In) 

LCW 
Command 

Field 
567 POI 2 3 4 5 6 7 4 

o 0 0 0 0 0 1 0 0 0 1 0 0 

o 0 0 0 0 0 0 0 1 0 0 0 1 

LCW 
Mode 
Field 
421 

LeW 
TC 
Field 
2 1 

Auto Wrap 1 0 0 0 0 0 1 0 1 0 1 0 1 

Dial* 0 0 0 1 0 1 0 0 1 0 0 1 1 0 1 0 

Break 

Poll 

Read 

Prep Rd 

Inhibit 

Search 

SADZER 

SAOONE 

SADTWO 

0000011011101 

1 0 0 001 0 0 1 1 0 0 1 

000 0 0 0 0 1 0 0 0 1 0 

1 0 0 0 0 0 1 1 0 0 1 1 0 

1 0 0 0 0 1 0 101 0 1 0 

o 0 0 0 0 1 1 101 1 1 0 

0000100 1 1 0 0 1 100 0 0 0 

1 0 001 0 1 1 1 0 0 1 1 0 0 001 

1 0 0 0 1 101 100 1 1 0 0 010 

SADTHREE 0 0 0 0 1 1 1 1 1 0 0 1 1 0 0 0 1 1 

Enable 100 1 0 0 1 1 1 0 0 1 1 001 

Disable 000 1 011 1 1 001 1 011 

No-op 1 000 0 0 0 1 1 

Pseudo** 1 111 

* Decoded by channel as write command and by 2702 as control command. 
** Stack from channel. 

Note: Information on the IBM 2701 DAU may be found in the Field 
Engineering Maintenance Diagrams Manual, IBM 2701 Data 
Adapter Unit, SY27-2020. Information on the IBM '2703 may 
be found in the Field Engineering Handbook, IBM 2703 Trans­
mission Control, SY27-0033. 
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• 

Mode Control Codes from Control-Type Command, 
Bits 3, 4, and 5 

i , 
Mode Name Mode Field Posiiion 

4 2 1 

No further definition 
required 0 0 0 

Enable 0 0 1 

Dial 0 1 0 

Disable 0 1 1 

Mode Control Codes from Terminal Controls 

Mode Mode Name 
Field 
Pas. IBM Type I IBM Type II TTY Type I 

000 Control Mode Control Mode LTRS Mode 

001 Text In Downshift Text In Mode FIGS Mode 
Mode 

010 Text Out Downshift Text Out Mode LTRSSearch 
Mode Mode 

011 Not Used Not Used FIGS Search 
Mode 

100 Not Used Not Used Not Used 

101 Text In Upshift Not Used Not Used 
Mode 

110 Text Out Upshift Not Used Not Used 
Mode 

111 Not Used Not Used Not Used 

8-16 (8/70) 

TTY 
Type II 

Not Used 



Sequence Control Cards 

Sequence IBM Terminal Control IBM Terminal Control TTY Terminal Control Type I TTY Terminal Control 
Field Position Type I Type II WTC Terminal Control Type II 

1. 1- ~ Receive Transmit Receive Transmit Receive Transmit Receive Transmit 

0 0 0 Reset Reset Reset Reset Reset Reset Reset Reset 

0 0 1 Not Used Data Not Used Data Data Data Not Used Data 
t-:> 

0 1 0 Receiving Halt Receiving Halt Receiving Halt Receiving Halt 
-.J 
0 
t-:> ..., 

0 1 1 Timeout Prep End Timeout Prep End Timeout Prep End Timeout Prep End ~ 
Z 

1 0 Not Used Not Used Not Used Not Used Not Used Not Used Not Used Not Used 
tI.l 

0 is: 
53 
tI.l 

1 0 1 LRC LRC Not Used Not Used FIGS H Not Used Not Used Not Used (3 
Z 

tI.l 1 1 0 Not Used Not Used Not Used Not Used A Not Used Not Used Not Used 0 
"- 0 
Co> ~ a:> 
0 1 1 1 End End End End End End End End :;d 

0 
00 t"' 

"- '0 -.J 

.s 0 
::I ..... 

00 
g" 

I (!) ,.... E: ....,. 



2702 TRANSMISSION CONTROL (Continued) 

Status Bytes (Initial and Ending) 

Bit 

o 

1 

2 

3 

4 

5 

6 

7 

Name 

Attention 

Status Modifier 

Control Unit 
End 

Busy 

Channel End 

Decode End 

Unit Check 

Unit Exception 

8-18 (8/70) 

Description 

(2702 does not set this bit .i.n the status 
byte) • 

Test I/O instruction decoded on initial 
selection. Unit busy or machine reset 
(power on, manual, or interface reset) 
while in initial selection. 

Unit busy or machine reset while in 
initial selection. 

Unit busy or machine reset while in 
initial selection. 

No-op decoded during initial selection. 
Receive operation in progress when write­
type command is about to be inserted. 
End sequence set in a send/receive 
operation. 

No-op decoded during initial selection. 
Receive operation in progress when write­
type command is about to be inserted. End 
sequence set in a send/receive operation. 

If stacked on initial selection and other 
than Test I/O or No-op. 

Parity check on command byte during 
initial selection. Invalid command byte 
decoded during initial selection. Channel 
End and Device End (4 and 5) and one of 
the following: not operate, equipment 
check, bus-out parity, timeout, overrun, 
command reject, and data check. Receive 
operation in progress when write-type 
command is about to be inserted. 

End sequence on a write poll command. 
EOT received while in sequence 2 of a read 
command. Negative answer to poll from 
1050 in control mode of a receive opera­
tion. 



Sense Byte 

Bit 

o 

1 

2 

3 

4 

5 

6 

7 

Name 

Command 
Reject 

Intervention 
Required 

Bus-Out Parity 
Check 

Equipment 
Check 

Data Check 

Overrun 

Receiving 

Timeout 

2702 TRANSMISSION CONTROL (Continued) 

Deseription 

Invalid command decoded during initial 
selection. 

Phone line becomes not operational during 
a read or write operation in other than 
seq uence 0 or 7 • 

Parity check detected (during initial selec­
tion) in command byte. Parity check 
detected during service cycle. 

Serial data bit and line adapter transmitter 
do not match (write operations only) . 
Initial selection and command already 
stored. Enable and disable command not 
executed. 

Terminal controls signaled stop time for a 
character (in rea.d operation only), but the 
line was not in mark state. 
VRC check, LRC check, ® response to a 
message, stop bit error, echo check on 
TTY. 

In read operation, one character (or more) 
was destroyed because channel failed to 
service when required. 

Timeout in progress, and space is received. 
As long as command field does not hold con­
trol code, space is received and bit count 
and strobe count fields are all 0' s. 
Stop from channel or halt I/O while in re­
ceive control. 

Timeout 28 sec (strobe count and bit count 
fields are all l' s) in modes 001 and 101 of 
read operation. Timeout 2 sec in mode 000 
of read operation. 
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2800/2400 TAPE CONTROL 

2800/2400 Feature Summary 

FAA 

MIS 

7TRK 

9TRK 

NRZI 

Model Compatibility 

Dual Density 

SIMS 

SXT 

DC 

8-20 (8/70) 

RPQ for Federal Aviation Agency 
machines. 

Multiple interface switch. Allows two­
channel operation of 2803/2403; manual or 
program controlled. 

Allows TCU to handle Models I, 2, 3 
NRZI seven-track MTU. 

Allows TCD to handle Models I, 2, 3 
NRZI nine-track MTU. 

Companion feature with seven- or nine­
track compatibility. 

Allows Models I, 2, 3 to run on Model 2 
TCUs. 

Allows Models 4, 5, 6 to run in nine-track 
NRZI mode. 

Simultaneous read while write. Available 
on Models I, 2, 3, 4, 5, 6 tape drives and 
Models 1 and 2 TCUs. 

Sixteen address feature. Allows operation 
of 16 tape drives on one TCU. 

Data convert. Allows seven-track binary 
conversion to nine-bit bytes. 



2800/2400 TAPE CONTROL (Continued) 

Commands 

Command Code 0 1 2 3 4 5 6 7 
Write 0 0 0 0 0 0 0 1 
Read 0 0 0 0 0 0 1 0 
Read Backward 0 0 0 0 1 1 0 0 
Sense 0 0 0 0 0 1 0 0 

0 C C C 1 1 1 (Tape motion operation) 
Control {~ D M M M 0 1 1 (7 -track mode setting op) 

1 N N N 0 1 1 (9-trackmode setting op, 
Models 4-6; NOP for 
Mod 1-3) 

C C C (Control Code! *N N N 
0 0 0 Rewind (REW) 0 0 0 1, 600 bpi PE reset 
0 0 1 Rewind and Unload (RUN) condition 
0 1 0 Erase Gap (ERG) 0 0 1 800 bpi NRZI 
0 1 1 Write Tape Mark (WTM) 
1 0 0 Backspace Block (BSB) * Other bit patterns in this group 
1 0 1 Backspace File (BSF) are reserved for future use. 
1 1 0 Forward Space Block (FSB) 
1 1 1 Forward Space FHe (FSF) 

D D (Density Set! -- Seven-Track Operation Only 
0 0 200 bpi 

} Seven-Track 0 1 556 bpi 
1 0 800 bpi reset condition 
1 1 Set nine-track mode, Models 4-6 

Note: Nine-track operation overrides but does not reset a seven-track mode 
setting. Seven-track operation overrides but does not reset a nine-track 
mode setting. Nine-track operations on Models 1, 2, and 3 force 800 bpi 
and odd parity. 

M M M (Mode Modifiers! 
0 0 0 NOP (No operation) 
0 0 1 Reserved for diagnostic use only 
0 1 0 Set density; set odd parity; data converter on (Note 1); 

translator off. Reset condition (Note 2). 
0 1 1 Request track in error (TIE) . Nine-track NRZI only; (Reque.st 

TIE issued to a Model 4, 5, 6, 7, PE or 2415 results in NOP). 
1 0 0 Set density; set even parity; data converter off; translator off. 
1 0 1 Set denSity; set even parity; data converter off; translator on. 
1 1 0 Set density; set odd parity; data converter off; translator off. 

Reset condition if data converter feature is not installed with 
the seven-track feature. 

1 1 1 Set density; set odd parity; data converter off; translator on. 

Notes: 
1. A read backward command overrides data converter on mode set. 

2. Reset condition If data converter feature is installed with the seven­
track feature. This command will be rejected by control units that 
have the seven-tr'ack feature, but 'do not have the data converter 
feature installed. Density, odd parity, and translator off will be set. 
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2800/2400 TAPE CONTROL (Continued) 

Status Byte 

Bit Name Description 

o Attention Not used. 

1 Status Modifier Present with busy to indicate TCU busy. 

2 

3 

4 

5 

6 

7 

Control Unit 
End 

Busy 

Channel End 

Device End 

Unit Checj{ 

Unit Exception 

8-22 (8/70) 

Signaled by the TCU: 
(a) At completion of operations during which 

a TCU busy was indicated. 
(b) At the completion of a control immediate 

operation during which a unit check or 
unit exception is detected. 

When presented without bit 1 (status modifier 
bit), indicates that the tape unit is busy. 

Indicates that a read, read backward, write, 
mode set or sense has been completed, or 
that a control command has been accepted. 

Indicates that the tape unit has completed 
operation at TU level of command. Device 
end indicated with channel end at the comple­
tion of command. 

Set whenever: 
(a) Any bit is on In sense byte O. 
(b) Tape unit performing read backward, 

backspace record or backspace file into 
or at load point. 

(c) A rewind and unload is completed at the 
TCU level. 

Set when: 
(a) A write, WTM or ERG operation is per­

formed in the end of tape area. 
(b) A tape mark is sensed during a read, read 

backward, forward space record, or back­
space record. 
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Sense Byte 0 

Bit Des ignation 

0 Command reject 

1 Intervention required 

2 Bus -out check 

3 Equipment check 

4 Data check 

5 Overrun 

6 Word count zero 

7 Data converter check 

2401-2404, 2415 and 2420 Interpretation 
Models 1-3 Models 4-7 

(and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

Set when a write. write tape mark, or erase command is addressed 
to a file protected tape unit, or a data-coDverter-on control com-
mand that is addressed to a seven-track tape unit is recognized on 
a TCU with the seven-track compatibility feature but without the 
data converter feature. 

Set whenever tape unit status A is inactive, i.e .. tape unit is not 
ready or nonexistent. See "Sense Byte 1." 

Set whenever even parity appears on the inform.ation bus lines from 
the channel to the control unit. 

Set with bits 0, 1, 5, 6, 7 of byte 4 Set with Reject TU (byte 4-1). Failure 
to detect BOR on a Write. 

2415 sets with write clock/delay counter check only. With the 2420 attachment feature on the 
2803, Equipment Check will be set on a 
WTM operation, if a Tape Mark is not 
detected dur ing the Read Back Check. 

Set when data error occurs. (Bits 0-4 and 7 of byte 3 and Set when data error occurs. (Bits 0-4 and 
bits 3-7 of byte 4 set data check.) 7 of byte 3 and bits 3-7 of byte 4 set data 

check. 

Read op - bytes were being read faster than the channel could accept them. 
Write op - the channel did not respond to a service-in request with Service Out (or Command Out) 

within a specified time. Data transfer stops as soon as Overrun is detected. 

Set during a write operation if transfer of data is prevented before the first byte of data. When 
word count zero is set, no tape motion occurs. 

Set during data convert read operation of data block does not have a multiple of 4 bytes. 
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Sense Byte 1 

Bit I Designation 

o I Noise 

2401-2404, 2415 and 2420 Interprt;ltation 

Models 1-3 
(and Models 4-6, 800 bpi, NRZI Mode) 1 Models 4-7 

(I, 600 bpi, PEl 

The NOISE bit is set differently depending on the type of control unit. The methods of setting NOISE are described 
for each control unit. 

2803 Model 1 (SMS TCU) 
1. Read FWD or FSB. Noise Is set if hi-clip bits occur during n Forward Stop Delay." These bytes are not trans­

ferred but cause the delay counter to be reset to zero and thus prolong tape motion. 
2. Read I;>ackward. Noise cannot be set. Any hi-clip bits occuring after the actual data record and before "back­

space reset read condition" is activated will cause read clock to run and the byte transferred. Data check 
should occur because of LRC errors, etc. 

3. Backspace block. Noise bit cannot be set. 
4. Write WTMor ERG. Noise is set if any hi-clip bits occur during write delay. This also sets data check. 

2803 Model 2 ISMS TCD) 
1. NRZI, RD FWD, RD BKWD, FSB, BSB, FSF, and BSF. Noise is set if Hi-clip blta occur during "top delay" 

(RDD 173-511). 
2. NRZl write, WTM, or ERG. Noise is set If any hi-clip bits occur during write delay. This also sets data check. 
3. PE RD FWD or RD BKWD. Noise is set if a data check occurs during a RD FWD or RD BKWD. 
4. PE Write. Noise Is set if a BOR is detected during write delay. Data check is also set. 
5. Overrun with Data Check. PE and NRZI. Noise is set if an overrun and data check occur. 

2803 Model AOI (SLT TCD) 
1. RD FWD, FSB, BSB, FSF, and BSF. Noise Is set if hi-clip bits occur during stop delay. These bytes cause 

read clock to run and delay counter to reset to zero and thus prolong tape motion until DC reaches 512. 
2. RD Backward. Noise is set If hi-clip bita occur during "stop delay." These bytes cause read clock to run, 

and delay counter to reset to zero and prolong tape motion until DC reaches 512. These bytes are transferred 
and will probably cause data check. 

3. WRITE, WTM, or ERG. Noise and data check are set if hi-clip bits occur during write delay. 
4. Overrun with Data Check. Noise is set if overrun with data check occurs. 
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2 

3 

4 

5 

6 

TU Status A 

TU Status B 
(non-2415) 

TU Status B 

(2415) 

Seven-track 

Load point 

Selected and write 
status 

File protect 

2803 Model A02 & B02 jSLT TCQ) 
1. NRZI. Noise is set for all conditions listed for Model A01 SL T TCU. 
2. Data Check (PE). Noise is set with any read or write data check. 
3. No Data Transfer (PE). Noise is set if a "start read pulse" (PE character recognized) has not resulted in an 

interface service request at the time EOB is detected. Data check is also set. 
4. Overrun with Data Check (PE). Noise is set if overrun with data check occurs. 

2415 
1. (NRZI) WRITE, WTM, or ERG. Noise is set if read bits occur during write delay. Data check is not set. 
2. (PE) Read Data Check. Noise is set on every PE read data check. 

Selected and ready:. 

Not ready, or rewinding, or under the control of another TCU via the 2816 Switching Unit. Assuming no outstanding 
device end status, the bits determine response to initial selection as follows: 

Tape Unit Tape Unit Tape Unit Status 
Status A Status B 

0 0 Nonexistent 
0 1 Not ready 

1 0 Ready and not rewinding and not switched. 
1 1 Ready and rewinding or switched or power is down on a tape unit attached through a 

switching unit. 

No references to the 2816 Switching Unit apply. 

The selected tape unit has the seven-track feature installed. I Same for 2415. Always 0 for 2401-2403 
Models 4-7. 

The selected tape unit is at load point. 

The selected tape unit is in write status. The bit is on if the tape unit is not ready. 

The <;1elected tape unit is in file protect status. 
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Bit I Designation 

7 Not compatible 

Sense Byte 2 

Designation 

TIE (Track in Error 

Sense Byte 3 

Bit Designation 

0 R/W VRC 

1 LRCR (Models 1-3) 
Multiple Track 
Error (Models 4-6) 

2 Skew 

--

2401-2404 2415 and 2420 Interpretation 

Models 1-3 Models 4-7 
(and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

Not used, always set to zero. Tape unit and/or control are not compatible 
with mounted tape (indicated after read 
from load point). 

2401-2404, 2415 and 2420 Interpretation 

Models 1-3 

1 
Models 4-7 

(aOO Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

Contains the track in error bits that are on at the end of a read or Contains a 1 in the track that had envelope 
read backward command if a data check was encountered. At the end loss during a write operation. Indicates 
of a read or read backward operation with no data check, and at the Dead Tracks after a read operation. 
end of all other commands, bits 6 snd 7 are set to 1. Seven-track 
tape units set 6 aOO 7 on. 

2415 sets bits 6 aOO 7 to 1 unconditionally. 

2401-2404, 2415 and 2420 Interpretation 

Models 1-3 Models 4-7 
(and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

A veriical redundancy check occurred during a read or read backward operation. Indicator is not set after an over-
run or after rE>Ceipt of a stop Signal. Sets data check. With the 2420 attachment feature on the 2803, a R/W VRC 
can also he set during a read back check of a write operation. 

A longitudinal ~edundancy check occurred during write, write tape More than one dead track on a read or read 
mark, read; or read backward operation. backward operation. A phase error on read 

Sets dats check. 
or read backward. While writing, a velOCity 
check due to track 1 frequency variations. 
The 2420 also sets MTE as a result of Tape 
Unit Velecity Checking. Sets data check. 

Excessive skew detected by a read back check during a write, write Excessive skew detected during a read or 
tape mark, or erase operation. Sets data check. read backward operation. Sets data check. 
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3 CRC (Models 1-3) (Track 0 only). Incorrect bit pattern in the CRC register at the end Set when ending all ones following data block 
END DATA of a read or read backward operation. Sets data check. is not properly recognized, or is improperly 

(Models 4-6) 
2415: Not applicable 

recognized before actual end of data. Sets 
data check. 

4 Skew reg VRC A character with incorrect parity detected in read register during Indicates at least one track with low signal 
(Models 1-3) write or write tape mark operation. Sets data check. while writing. Sets data check. 

Envelope check 
(Models 4-6) 

4 Read reg VRC A character with incorrect parity detected in read register during Indicates at least one track with low signal 
(2415) (Models 1-3) write or write tape mark operation. while writing. 

Envelope check 
(Models 4-6) 

5 Phase encoding Mod 1, 2, 3 with mode compatibility and not ready. Selected tape unit is set to PE recording mode. 

6 Backward The selected tape unit is in backward status. 

7 C compare R/W Register (2415 Read Register) did not equal that out of the data register (SLT TU I/o Register). Sets data check. 

Note: Bits 0-4 and 7 of byte 3 indicate data checks. Any of these will set data check (bit 4, byte 0). 2415: Bit 7 causes equipment check. 

Sense Byte 4 

2401-2404, 2415 and 2420 Interpretation 

Models 1-3 Models 4-7 
Bit Designation (and Models 4-6, 800 bpi, NRZI Mode) (1, 600 bpi, PEl 

0 Echo Check Write echo check (2803 SMS Mod 1 only). Sets equipment check. Not used. 

1 Reject TU Selected tape .unit failed to respond to set read or set write status when instructed, or became not ready during 
execution of a tape motion operation. Equipment check is set. 

2420: Also sets TU reject if tape does not get up to speed in a specified time. 

2 Read Clock Read clock VRC (2803 SMS Mod 1 only). Not used. 

3 Write Clock Write clock VRC (2803 SMS Mod 1 only). Write trigger VRC (except 2415) 
(Mod 1-3) sets data check. 

Write Trigger 
I (Mod 4-6) 
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2401-2404, 2415 and 2420 Interpretation 

Models 1-3 Models 4-7 
Bit Des ignation (and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

4 I Delay counter ~lay counter VRC (2803 SMS Mod 1 ooly). During read or read backward, a loss of 
(Mod 1-3) envelope during beginning of 40 zeros. 
start Read Check Sets data check. 
(Mod 4-6) 

5 C Seqllence tne seqllence indication In the TCU which is on at the end of an The seqllence Indication in the TCU which 
6 B Seqllence ~ratlon. Sets eqllipment check. Is on at the end of an operation. Sets 
7 I A Seqllence Ldats check. 

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

Sense Byte 5 

2401-2404, 2415 and 2420 Interpretation 
Models 1-3 Models 4-7 

Bit Des ignation (and Models 4-6, 800 bpi, NRZI Mode) (1,600 bpi, PEl 

0 Reserved for Always zero Always zero 
fllture use 

1 Reserved far CE 
function 

5 None When on, indicates diagnostic mode on SLT controillnit only. Always zero 

7 Reserved for RPQ use Always zero Always zero 

Notes: Sense byte 5, bit I, indicates the condition of the CE Iltility trigger. 
Sense byte 5, bit 6, indicates an SLT TCU. 
Sense byte 5, bit 7, is turned on by some RPQ's. All other bits of byte 5 will be zeros. 
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2820/2301 STORAGE CONTROL 

2820 Control Unit 

Channel Commands 

Modifiers 

Commands 
3 4 

2 

~: Control A Control B 
Read ~ Search Hi 

Write Search Eq 0 7 
Sense Search 

HijEq Command 
Modifier 

22 21 2 0 

0 1 2 3 4 5 6 7 
Commands M/T HI = C K D Channel 

Write Data 0 0 0 0 0 1 0 1 
Write Key, Data 0 0 0 0 1 1 0 1 
Write Count, Key, Data 0 0 0 1 1 1 0 1 
Write Home Address 0 0 0 1 1 0 0 1 
Write Record Zero 0 0 0 1 0 1 0 1 
W ri te Overflow 0 0 0 0 0 0 0 1 
Erase 0 0 0 1 0 0 0 1 
Search Equal I D X 0 1 1 0 0 0 1 
Search Equal Key X 0 1 0 1 0 0 1 
Search Equal Home Address X 0 1 1 1 0 0 1 
Search HI ID X 1 0 I 0 0 0 1 
Search HI Key X 1 0 0 1 0 0 1 
Search HI Equal I D X 1 1 1 0 0 0 1 
Search HI Equal Key X 1 1 0 1 0 0 1 
Read Data X 0 0 0 0 1 1 0 
Read Key, Data X 0 0 0 1 1 I 0 
Read Count, Key, Data X 0 0 1 1 1 1 0 
Read Home Address X 0 0 1 1 0 1 0 
Read Record Zero X 0 0 1 0 1 1 0 
Read Count X 0 0 1 0 0 I 0 
Read Initial Program load (IPl) 0 0 0 0 0 0 1 0 
Cantrol Seek (BBCCHH) **** 0 0 0 0 0 1 1 1 
Control Recalibrate ** 0 0 0 1 0 0 1 1 
Control Restore ** 0 0 0 1 0 1 1 1 
Control No Op 0 0 0 0 0 0 1 1 
Control Cyl Seek (CCHH) **** 0 0 0 0 1 0 1 1 
Control Head Seek (HH) * 0 0 0 1 1 0 1 1 
Control Set Fi Ie Mask 0 0 0 1 1 1 1 1 
Release *** 1 0 0 1 0 1 0 0 
Reserve *** 1 0 1 1 0 1 0 0 
Test I/O 0 0 0 0 0 0 0 0 
Sense I/O 0 0 0 0 0 1 0 0 

Note: X on search and read commands BO can be either 0 or 1. If 0, head switching 
will not take place when index point is detected. If 1, head switching will take 
place when index point is detected (multiple track mode). 

* Head seek command has the domain seek function in 2820. 
** Executed as no-op in 2820. 

*** Can be tested off-line by command toggle switches only. 
**** Perform same seek operation, 
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2820/2301 STORAGE CONTROL (Continued) 

Channel Interface Lines 

Channel to 2820 

Bus Out 

Adr Out 

Opn Ou 

SelOut 

Service 

(9} 

t 

Out 

• 
• 
• 
• 
• 

BAool 

AAOll 

AA061 

AAOll 

AA071 

Cornman d Out • AA031 

Hold Ou 

Suppress 

Clock 0 

t 

Out 

ut 

Meterin gOut 

2301 to 2820 

ate Active 

s 
(4) 

• 
• 
• 
• 

Write G 

Read Bu 

Clock 

Index 

Field A 

File Op 

dr Parity Check 

erative 

8-30 (8/70) 

AAOll 

AA201 

AA041 

AA041 

BAOOI 

AAool 

AA031 

2820 AA051 

AAOBI 

ADool 

ACOll 

AA041 

2820 

FCOll DE021 

• FB021 FBool 

• FB021 FC021 

• FB021 FAOOI 

• FCool FAool 

• FC031 DE021 

AA041 

AA041 

FA041 

FA04T 

2820 to Channel 

Bus In (9} • 

Adr In • 
Opn In 

Sel In • 
Service In • 
Request In • 
Status In • 

Metering In ----+, 

2820 to 2301 

Write Gate 

Write Bus (4} • 
Head Select , 
Sel File (3) , 
Field Addr 

(10) 
• 

Reset Writers • 
Inhibit Enable--+ 

Run Meter • 

Set Far • 

Reset Far • 



2820/2301 STORAGE CONTROL (Continued) 

Sequence Indicators 

Track Format 

Sequence 
Indicator 
T umoffs 

Track Format 

Sequence 
Indicator 
Turnoffs 

Track Format 

Sequence 
Indicator 
Turnoffs 
(Other than Ra) 

Ra Only 
No AM Written 

Track Format 

a 
Start 
RPB 

RPB 

t 
Hold 
Phase 

o Read or Search 

'/ 
~ I i~Nea 

Sync Bit 2/ 3 4 & 5 
Shift 1 

All Reset On Read 
Skew Byte 

ICheck 
Bytes 

t 
6 

Sample 
Read 

L 
t 
7 

Read End 
Sample 

rrks 0,1,2,3 Rings Counter 
Search R fo\ 

un ~Write HA 

Defect 

~~tPB +.1 HALoa li;\:k~ 
of l's \ \ "-

Index + 1 & 2 3 4 & 5 6 7 

6 Write RPB Write Data Flow 3 Write End 
Write Sync and Shift 1 Check Sample 

Monitor On Bit On Write Bits On Write 
at Count 59 C\ o Writing of Count Area 

I Address --'t-...JMarker 

Coun~26 ~1 
L...fR?LJ + I Countl/Nee ICheckL 

2 Wlte 3 r 6 By+tes t 
RPB Write 
... Sync Bit Write Check 

Data Check Write 
AM Bit 

1&2 4&5 Bits 7 
Write 

RPB 
Byte Count 4 End 

Nea Sample 
On Write 

_____ ~'-_____ yr ____ ~J 

a 
Count 3 HA Some as for Other TharI RO 

Check Nea 

Write RPB 7 
Sequence 
Indicator 
Turnoffs Count 3* 

Count Chk 
Or Key Chk 

Write Sync 
Bit 

Data Flow 3 
Sync and Shift 
J On Write 

Write 
Check 
Bits 

End 
Sample 
On Write 

Byte Count 

*Sequence Indicator 0 T umed Off Immediately After Being Reset On When the Key 
Or Data Area Is Written In Execution Of a Formatting "Write" Command 

0 Seek 

8 7 6 5 4 3 2 a 
Address TransFer 
Frc:m Channel 

~BIBlclcIHI 
a "'--1 

H 1-1---.------) t 
Sequence 
Indicator 
T umoffs 

Reset Byte Data Flow 3 
Counter Turned On 

2 
Set TAR 
5,6 & 7 

3, 4, 5, 6, & 7 
Count Finished 
and Head Select 

8/360 (8/70) 8-31 
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r-------------- BUS REGISTU ----------------. 

PARITY 

UNZ 8'>Z 

BAlDI 

I 

C2N2 80] C2 N2 804 
BAlDI 1A101 

C2M2 105 

1A101 

C2N2 107 CIM2 101 C2N2 109 t2H2 110 UII2 III 

1A101 1A101 1A101 1A101 1A101 

MSK 
or 

UN! 012 

Kill 

--------------IUFfEIIIIEGISTEII SEEK MSK-

PARITY I J , r 0 
C2M2 III C210 002 UIO DOlt ClN2 DOS UIO D06 C210 007 UM2 009 CZII2 010 tlN2 011 ClIII to) 

1A101 1A101 1A101 1A101 1A101 1A101 1A101 1A101 1A101 

HRH WIIITE READ CTRL 

CIIII DOlt C2111 108 C2N2 IU UIII lOt 
1t101 ItIOI ~IOI ItIOI 

C2111 ooS ClIII D06 CIIII 007 C2111 009 
1t101 ItIDI 1t101 1t101 

COMI'ANOS ----------., 

TE:~N~'O SEARCH H ICl~: EQllAl IWIIIT~ I\IISK 

UIII II] C2111 807 ~2111 002 C2111 81 0 C2NZ 013 

KIOI 1t10. 1t101 1t101 Itlll 
MODIFlEIIS ---------- I It 

C2111 010 

1t101 
tlN2 0131 C 2H2 102 

1t101 It II I 

C:III 011 UN2 Oil 

1t101 It 101 

r--------- STATUS--

S~CT 01' IN A~: ST~!IIS IlEQ IN S~~US BUSY C~~ E~~ 

:fgr toIt IU2 105 IU2 to7 IIAI 002 IIA2 ooIt DIA7 105 IIA2 DOS nA2 007 B2A2 006 

MOll MOll MOll ACODI ADDOI D,061 ADODI AD021 AOOOI 

J"'---------------INTER'ACE CLOCK 
RUN 0 ) It 

W2 102 lUI toIt IIAI 805 WI 107 lUI 108 IIA2 109 IIA2 liD IIA2 812 W2 813 

A BOO I AlOll AlOll AIOII AI02I AIOII ABOII AI021 AI021 

~--------- ClOCK-------., 

C
OATA FL!N--:::l 

RUN 

02A2 011 

DCOOI 

o I 

02A2 D06 02A2 007 

DCD)I DCD~I 

02A2 009 

OCO)I 

D2A2 1110 

DCO)I 

I 2 ) 

nil III 1]11 002 1312 001t 

o.r.OOl DADO I DADO I 

~------------------C~NTEII---------------_., 

32768 "J8Il 8192 

ElN7 !O5 
[CIOI 

1t096 CTRL 

nN7 102 

lAOll 

PARITY 
PREDICT 

ElN7 112 

[CIOI 

nN7 103 nw, toIt 
ECIDI [tiOI 

128 6It 

ElN7 II, UN7 002 

ECIOI [CIOI 

n 

UN7 DOlt 
[CIOI 

201t8 1021t 5U 256 

ElN7 107 1JN7 108 UN7 109 UN7 BID UN7 011 

£CIOI ECIOI ECIOI [CIOI [C 101 

" 
UN7 OOS nN7 D06 ElN7 007 ElN7 DOlt ElN7 DID 

ECIOI [CIOI ECIDI ECIOI [CIOI 

Itl11 

C2111 IOIt 

Itlll 

2 

C2111 105 

Itlll 

UNIT I EXCEl' ' 

0211 804 
OHDll 

2ND IIUII 

I2A2 103 

A 1100 I 

tHAIN 

DIA7 t, 
D800; 

RESVO_

j 
CHNL A 

B2H8EOIt 
M421 

CHNL B 

82N8AOIt 
M421 

SEQUENCE IND ICATORS 1 
:: D~~E 0 7 

on) 102 OU] eD) Ion) 804 Dn3 to5 D2AI 101 D2AI 00II 02AI 005 0211 DID D2E2 009 Dill 007 

00001 00001 0'071 Dr071 DF071 0,071 DFOBI DFOBI oFoBI DF081 

FORHAT STATES 1 
HA HA CHK COUNT CNT CHK KEY KEY CHK DATA DATA CHK RO RI 

02AI 10) DW toIt 02.'2 105 02A2 107 02A2 808 02A2 809 02A2 BID 02A2 BU D2A2 BI3 02A2 002 

00011 00011 DAD II 00011 00021 00021 00021 00021 000)1 000]1 

PARITY 

13A2 002 

FAIOI 

'IL~ ADDRESS REGISTER::l 'ILE 
o I 2 SELECT 

13A2 DOlt B3AZ ell 83AZ 005 83AZ Do6 
'A101 FAIOI 'AIOI FCOZI 

HEAD 
SELECT 

0lA7 801t 
FC02, 

WR ITE WR ITE 
GATE HONITOR 

B]A2 D09 l'A2 DID 

OE021 FCOII 

READ 
HON ITOR 

B3A2 011 

FCOll 

TRACK ADDRESS REG ISTER --------------....... 

PARITY 0 

13A2 103 13A2 POIt 83A2 A05 B3A2 107 13A2 808 I)A2 1109 I)A2 810 13A2 B12 8)A2 802 

'Al01 'AIOI FAIOI FAIOI FAIOI FA101 rAIOI 

r------------L~----------_., 
BIT 0 

0213 1108 

c80ltl 

liT I liT 2 liT 3 

02B3 109 02B3 110 02B) 112 

tlO51 C8061 C8071 

FA101 FAIOI 

10X-HA 

02A7 DID 

00001 

PARITY 
HONITOR 

1312 112 

FCOll 

UNIT CHECKS l 
R~~~T ~:: ~ EQm DATA OV~N I~:~'O ~~rcT ~~~ ~~~ 

Dill 109 I)AI 007 EIES co6 0211 105 D2A2 DI2 1312 109 I,A2 DU D2AI DU aU2 107 I3A. DI:I 

1t0it1 Fc031 1A091 OHD21 CI021 itO] I DeD51 CIOII DHD21 OcOl1 

INVALID 
SEQ ":~~ I'R~~T ~:~ UIKAFE S=~~ SKEW C~NTER COIIP ~~~o 

0212 810 

1t051 
0211 eoa Dill III OU2 .. , 1)11 102 Dill 102 0212 002 D212 DOlt 02B2 803 83B2 80] 

Ottool 1t031 M071 FCOll ClOll GI051 EC021 BB071 00021 

OEV ICE 
END 

I2L3011 

CONT 
tOHN 

I2Ll809 

I SCANNE~ ~ 

I 12";00lt m;1071 

SCANNER I 
j.:l~1I2 12L~10'< I 

~UN 

I2J3BO) 

CHANNEL A 

CHANNEL 8 

CU END 

12K)807 

tU SWI TCtt UOCK l 
B2Jl007 82J)Bog 12J)011 82J3B0'< 82J)00lt 82J3~13 

ALL IF-2 INDICATORS 
ON lOGIC AOl91 ~ 

OEV I CE RESERVED 

o I 2 

12K]10'< 12l)OOlt B2LlIO) m!oll I 
IUSY 

82K]007 

~EQ IN 

B2K]B,] 

Sll OUT 
PROP 

12K3BO] ( 12K;1I2 

OEVI tE R[5ERVEO 
I 2 

121<.3809 12l)lI] 12l~007l 

"Ij 

[ 
8: o· 
~ 
o 
0; 
m 

"" 00 

"" o 
-;::;-
w 
e 
r:Jl 
~ 
o 
s: 
~ 
(") 

o 
~ 
::0 o 
I:'"' 
(3 
o 
:a. 
~. 
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2820/2301 STORAGE CONTROL (Continued) 

Sense Byte Definition 

BYTE 0 

Bit 0 Command Reject 
1 Intervention Required 
2 Bus Out Check 
3 Equipment Check 
4 Data Check 
5 Overrun 
6 
7 Invalid Address 

BYTE 1 

Bit 0 
1 
2 
3 
4 
5 
6 
7 

Data Check in Count Field 
Track Overrun 
End of Cylinder 
Invalid Sequence 
No Record Found 
File Protect 
Service Overrun 
Overflow Incomplete 

BYTE 2 

Bit 0 Unsafe 
1 Shift Register Check 
2 Skew Failure 
3 Counter Check 
4 Compare Check 
5 
6 
7 

BYTE 3 

Bit 0 
1 
2 
3 

4-7 

Longitudinal 
Redundancy 
Checks 

BYTE 4 

Bit 0 Sequence Indicator 0 
1 Sequence Indicator 1 
2 Sequence Indicator 2 
3 Sequence Indicator 3 
4 Sequence Indicator 4 
5 Sequence Indicator 5 
6 Sequence Indicator 6 
7 Sequence Indicator 7 

COMMENTS 

Set by late command or service overrun 
Not used 
Command reject is also Bet 

Data check is also set 

Command reject is also set 

Command reject may also be set 
Overrun is also Bet 
File protect or end of cylinder or 
invalid sequence; command reject 
may also be set. 

Equipment check is also set 
Equipment check is also set 
Equipment check and LRC bit(s) also set 
Equipment check is also set 
Equipment check is also set 
Not used 
Not used 
Not used 

Drum bit 0 parity error 
Drum bit 1 parity error 
Drum bit 2 parity error 
Drum bit 3 parity error 
(Data check or skew failure is also set 
with drum bit parity error.) 
Not used 

If any sequence indicator is on when 
sampled, equipment check is set. 
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2820/2301 STORAGE CONTROL (Continued) 

Bit 0-4 
5 
6 
7 

COMMENTS 

Not used--all zeros 
Data modifier 1 
Read operation 
Write operation 
Overflow incomplete is also Bet 

Byte 5 contains a command byte which informs the channel whether an overflow 
incomplete occurred on a read data or a write data operation. All sense bits 
in bytes 0, 1, 2, and 3 cause unit check to appear in the status byte. 

File Mask Register 

Write Mask Seek Mask Always Zero 

BO Bl B2 I B3 I B4 BS I B6 I B7 

Write Mask 

BO Bl 
Significance 

1 1 Permit all write commands 

0 0 Permit all wri~e commands except write home 
address and write RO 

1 0 Permit all write commands except write HA, RO, 
CKD, CKD erose and CKD overflow 

0 1 Permit no write commands 

Seek Mask 
Significance 

62 B3 B4 

0 0 0 Permit all seek commands 

0 0 1 Permit cylinder seek and head seek 

0 1 0 Permi t head seek 

0 1 1 Permit no seek commands 

1 0 0 Invalid 

1 0 1 Invalid 

1 1 0 Invalid 

1 1 1 Invalid 
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2820/2301 STORAGE CONTROL (Continued) 

2301 Head Conversion 

Section 0 Section I Section 2 Section 3 Section 4 
"""-

2301 
Head 
Reg Dec Hex Dec Hex Dec Hex Dec Hex Dec Hex 

00 00 0 00 .w 28 80 50 120 78 160 AO 
01 01 1 01 41 29 81 51 121 79 161 Al 
02 02 2 02 42 2A 82 52 122 7A 162 A2 
03 03 3 03 43 2B 83 53 123 7B 163 A3 
04 04 4 04 44 2C 84 54 124 7C 164 A4 

05 05 5 05 45 2D 85 55 125 7D 165 AS 
06 06 6 06 46 2E 86 56 126 7E 166 A6 

J2 
07 07 7 07 47 2F 87 57 127 7F 167 A7 

u 08 08 8 08 48 30 88 58 128 80 168 A8 
c 

09 09 9 09 49 31 89 59 129 81 169 A9 '" 
~ 

10 10 10 OA 50 32 90 5A 130 82 170 AA "" CL 
::> II II II OB 51 33 91 5B 131 83 171 AB 

12 12 12 OC 52 34 92 5C 132 84 172 AC 
13 13 13 OD 53 35 93 5D 133 85 173 AD 
14 14 14 OE 54 36 94 5E 134 86 174 AE 

15 15 15 OF 55 37 95 5F 135 87 175 AF 
16 16 16 10 56 38 96 60 136 88 176 eo 
17 17 17 II 57 39 97 61 137 89 177 BI 
18 18 18 12 58 3A 98 62 138 8A 178 B2 
19 19 19 13 59 3B 99 63 139 8B 179 B3 

""-- -"" --
00 20 20 14 60 3C 100 64 140 8C 180 B4 
01 21 21 15 61 3D 101 65 141 8D 181 B5 
02 22 22 16 62 3E 102 66 142 8E 182 B6 
03 23 23 17 63 3F 103 67 143 8F 183 B7 
04 24 24 18 64 .w 104 68 144 90 184 B8 

05 25 25 19 65 41 105 69 145 91 185 B9 
06 26 26 lA 66 42 106 6A 146 92 186 BA 
07 27 27 I B 67 43 107 6B 147 93 187 BB 

..:! 08 28 28 IC 68 44 lOB 6C 148 94 188 BC 
u 09 29 29 ID 69 45 109 6D 149 95 189 BD c 
'" 
~ 10 30 30 IE 70 46 110 6E 150 96 19O BE 
~ II 31 31 IF 71 47 III 6F 151 97 191 BF 
-' 12 32 32 20 72 48 112 70 152 98 192 CO 

13 33 33 21 73 49 113 71 153 99 193 CI 
14 34 i 34 22 74 4A 114 72 154 9A 194 C2 

15 35 35 23 75 4B 115 73 155 9B 195 C3 
16 36 36 24 76 4C 116 74 156 9C 196 C4 
17 37 37 25 77 4D 117 75 157 9D 197 C5 
18 3B 38 26 78 4E 118 76 158 9E 198 C6 
19 39 39 27 79 4F 119 77 159 9F 199 C7 

-
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Reader Commands 

Read 
Control 
Sense 

*W rite· Diagnostic 
Check Read 
1400 Compat Read 
No-Op 

Modifier Bit 
o 1 2 

x X 0 
X X 1 
0 0 X 
0 1 X 
1 0 X 
1 1 X 
0 0 1 
0 1 1 
1 0 1 

Punch Commands 

Write and SS 
Read 
Sense 
No-Op 
1400 compatibility} 
Write 
PFR Write Feed and SS 
1400 Compatibility } 
PFR Write Feed and SS 
Diagnostic Check Read 

Modifier Bit 
0 1 2 

X X 0 
X X 1 
0 0 X 
0 1 X 
1 0 X 

2821 CONTROL UNIT 

Bit 
0 1 2 3 I 4 

X X X 0 0 
X X X 0 0 
0 0 0 0 0 
0 0 1 0 0 
1 1 0 0 0 
1 1 0 1 0 
0 0 0 0 0 

Read (Data Mode 1) 
Read (Data Mode 2) 

5 6 7 

0 1 0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
0 1 0 
0 1 1 

Read and Feed - Stacker Select Rl 
Read and Feed - Stacker Select R2 
Read and Feed - Stacker Select RP3 
Read-No Feed 
Feed Stacker Select R1 (Control) 
Feed Stacker Select R2 (Control) 
Feed Sta.cker Select RP3 (Control) 

Bit 
0 1 2 3 I 4 5 6 7 

X X X 0 0 0 0 1 
1 1 0 0 0 0 1 0 
0 0 0 0 0 1 0 0 
0 0 0 0 0 0 1 1 

X X X 1 0 0 0 1 

X X X 0 1 0 0 1 

X X X 1 1 0 0 1 

1 1 0 0 0 1 1 0 

Write (Data. Mode 1) 
Write (Data Mode 2) 
Write Feed and Stacker Select PI 
Write Feed and Stacker Select P2 
Write Feed and Stacker Select RP3 

*This command is addressed to the punch. 
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2821 CONTROL UNIT (Continued) 

Printer Commands 

Bit 
0 1 2 3 I 4 5 6 7 

Write X X X X X 0 0 1 
Control (Space - Skip) X X X X X 0 1 1 
Write and Space Suppress 0 0 0 0 0 0 0 1 
No-Op 0 0 0 0 0 0 1 1 
Diagnostic Read 0 0 0 0 0 0 1 0 
Print Check Read 0 0 0 0 0 1 1 0 
Diagnostic Write 0 0 0 0 0 1 0 1 
Sense 0 0 0 0 0 1 0 0 

Modifier Bit 
o 1 2 3 4 

0 0 0 0 1 Space 1 
0 0 0 1 0 Space 2 
0 0 0 1 1 Space 3 
1 0 0 0 1 Skip to Channel 1 
1 0 0 1 0 Skip to Channel 2 
1 1 1 0 0 Skip to Channel 12 

UCB Only Bit 
0 1 2 3 I 4 5 6 7 

Block Data 0 1 1 1 0 0 1 1 
Reset Block Data Check 0 1 1 1 1 0 1 1 
Condition Load Format 1 1 1 0 1 0 1 1 
Load UCB Folding 1 1 1 1 0 0 1 1 
Load UCB No Folding 1 1 1 1 1 0 1 1 

1404 Printer 

Feed and Write X X X X X 1 0 1 
Read 0 0 0 0 0 0 1 0 
Diagnostic Check Read 0 0 0 0 0 1 1 0 
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2821 CONTROL UNIT (Continued) 

Reader/Punch Status Bits 

Bit Name 

o Attention 

1 

2 

3 Busy 

4 Channel End 

5 Device End 

6 Unit Check 

Description 

Used only in 1400 compatibility mode. The 
bit is on only during the 6.5 milliseconds 
that the l400' provisional feed latch is ac­
tive. It indicates the time when a valid 
stacker select command can be given to the 
reader. Logic 42.14.01.1. 

Not Used. 

Not Used. 

The device is executing a previous com­
mand. or a device-end or channel-end is 
pending. 

Signifies the end of data transfer. This bit 
will not be set by a rejected control com­
mand. 

Signifies completion of the previous com­
mand or the device has just been made 
ready. This bit is not set by test I/o or a 
rejected command. 

Unit check is set by the errors and inter­
locks stored in sense register bits O. 1. 2. 
3. 4. and 6. 

7 Unit Exception Unit exception or end-of-file pertains to 
the reader and PFR. The reader has 
processed and stacked the last card. 
'Ready' is not allowed to drop until unit 
exception has been presented to the chan­
nel. When unit exception is signaled for a 
PFR read command. a card is still at the 
pre-check station. 
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2821 CONTROL UNIT (Continued) 

Printer Status Bits 

Bit Name Description 

0 Not Used. 

1 Not Used. 

2 Not Used. 

3 Busy The printer is executing a previous com-
mand, or a device-end status is pending. 

4 Channel End Signifies the end of the printer's use of the 
channel. This bit is not set by a test I/O 
command or if a command is rejected 
during initial selection. 

5 Device End Signifies completion of the previous com-
mand, or the printer has just been made 
ready. This bit is not set by test I/O or 
a rejected command. 

6 Unit Check Unit check is an indication of the various 
errors and interlocks stored in the sense 
register. 

7 Unit Exception Unit exception indicates channel 12 has 
been sensed in the carriage tape. 
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Sense Byte, Reader 

Bit 

o 

1 

2 

3 

4 

5 

6 

7 

Name 

Command 
Reject 

Intervention 
Required 

Bus-Out 
Parity Check 

Equipment 
Check 

Data Check 

Unusual 
Command 

Sense Byte, Punch 

o 

1 

Command 
Reject 

Intervention 
Required 

2821 CONTROL UNIT (Continued) 

Description 

A command has been received that is un­
acceptable to the reader, such as 'write' 
or 'read backward'. Two consecutive 
feeds with no intervening read is also re­
jected. 

'Ready' has dropped due to: 
Stacker full Transport jam 
Hopper empty Stop key 
Feed stop Cover open 

BUB-OUt parity check of the command. 

A card reader error: 
Translate check 
Address check 
Hole count 
Data register parity. 

Invalid card code was read. More than 
one hole punched in rows 1-7 in anyone 
column. 

Not Used. 

Two successive read commands without an 
intervening feed. 

Not Used. 

A command was received that is not ac­
ceptable to the punch, such as 'read back­
ward' or 'control'. (In PFR mode, two 
successive PFR write commands without 
an intervening punch-read command are 
also rejected.) 

The punch is not ready due to: 
Stop key Stacker full 
Hopper empty Feed stop 
Chip box full or Transport jam 

missing Cover switch. 

2 Bus-Out Bus-out parity check of the command or 

3 

Parity Check data being transferred. (Note: Card will 
not be punched.) 

Equipment 
Check 

A punch error from: 
Punch translate 
Hole-count check 

Data register parity 
Address check 
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2821 CONTROL UNIT (Continued) 

4 

5 

6 

7 

Data Check 
• 

Unusual 
Command 

Sense Byte, Printer 

Bit 

o 

1 

Name 

Command 
Reject 

Intervention 
Required 

(U sed only with optional punch feed read 
feature.) An invalid card code was read. 
More than one punch in rows 1-7 in any 
one column. 

Not Used. 

(Used only with optional punch feed read 
feature.) Two successive read commands 
were received. 

Not Used. 

Description 

A command was received that cannot be 
executed, such as 'read backward' or 
'space' more than three lines. If the DCB 
feature is installed, a load TJCB command 
will be rejected if it is not preceded by a 
condition load format command. 

'Ready' has dropped due to: 
'End of forms' or 'forms check' 
Stop key pressed 
Sync check 
Mechanical interlock open 

2 Bus-Out Check Bus-out parity of the command or data 

3 

4 

5 

6 

7 

Equipment 
Check 

Data Check 

UCS Parity 

Unusual 
Command 
Sequence 

Channel 9 

8-42 (8/70) 

being transferred. 

This is a program-resettable error. A 
print buffer parity check or hammer check 
was detected. 

Indicates an 'uncomparable character' was 
detected (UCS only). If a 1404 is attached, 
it indicates an invalid card code was de­
tected with the read compare feature. 
(Note: An invalid card code is defined as 
having two or more punches in rows 1-7 
in any given column.) 
A parity error was detected in the UCS 
buffer (UCS only). 

1404 only. 

Channel 9 was sensed by the carriage 
brushes. 



2821 CONTROL UNIT (Continued) 

2821 Print Hammer Driver Locations 

Print Location 
Position 

Print Location 
Position 

Print Location 
Position 

01 G-25 45 G-14 89 G-10 
02 G-25 46 E-14 90 G-10 
03 E-18 47 E-14 91 G-21 
04 E-18 48 G-14 92 G-21 
05 G-18 49 G-14 93 E-09 
06 E-18 50 G-14 94 E-09 
07 E-18 51 G-23 95 G-09 
08 G-18 52 G-23 96 E-09 
09 G-18 53 E-13 97 E-09 
10 G-18 54 E-13 98 G-09 
11 G-25 55 G-13 99 G-09 
12 G-25 56 E-13 100 G-09 
13 E-17 57 E-13 101 G-20 
14 E-17 58 G-13 102 G-20 
15 G-17 59 G-13 103 E-08 
16 E-17 60 G-13 104 E-08 
17 E-17 61 G-22 105 G-08 
18 G-17 62 G-22 106 E-08 
19 G-17 63 E-12 107 E-08 
20 G-17 64 E-12 108 G-08 
21 G-24 65 G-12 109 G-08 
22 G-24 66 E-12 110 G-08 
23 E-16 67 E-12 111 G-20 
24 E-16 68 G-12 112 G-20 
25 G-16 69 G-12 113 E-07 
26 E-i6 70 G-12 114 E-07 
27 E-16 71 G-22 115 G-07 
28 G-16 72 G-22 116 E-07 
29 G-16 73 E-ll 117 E-07 
30 G-16 74 E-ll 118 G-07 
31 G-24 75 G-ll 119 G-07 
32 G-24 76 E-ll 120 G-07 
33 E-15 77 E-ll 121 G-19 
34 E-15 78 G-ll 122 G-19 
35 G-15 79 G-ll 123 E-06 
36 E-15 80 G-ll 124 E-06 
37 E-15 81 G-21 125 G-06 
38 G-15 82 G-21 126 E-06 
39 G-15 83 E-10 127 E-06 
40 G-15 84 E-10 128 G-06 
41 G-23 85 G-10 129 G-06 
42 G-23 86 E-I0 130 G-06 
43 E-14 87 E-10 131 G-19 
44 E-14 88 G-10 132 G-19 
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2841/2314 STORAGE CONTROL 

Commands 

Command 
Type Command Name 

--
Control Seek (BB CC HH) 

Seek Cylinder (CC HH) 
Seek Head (HH) 
Recalibrate 
No Operation 
Set File Mask 
Space Count 
Restore (2321 only) 

Sense Test I/O 
Sense I/O 

Read Read Data 
Read Key-Data 
Read-Count-Key-Data 
Read Home Address 
Read RO 
Read Count 
Read IPL 

Write Write Data 
Write Key-Data 
Wrlte-Count-Key-Data 
Write Home Address 
Write RO 

** Write (Special) Count-Key-Data 
Erase 

Search Search Equal ID 
Search High ID 
Search Equal-Hi-ID 
Sea.rch Equal Key 
Search High Key 
Search Equal-Hi Key 
Search Equal HA 

*** Search Equal Key Data 
*** Search High Key Data 
*** Search Hi-Eq Key Data 

**** Continue Scan Equal 
**** Continue Scan High 
**** Continue Scan Hi Eq 
**** Continue Scan, No Compare 
**** Continue Scan, Set Compare 

Switching * Reserve Device 
* Release Device 

MSCt Initiate Buifer 
Load Buifer 
Read Buifer 
Buffer Reset 

* Special feature used with Two-Channel SWitch. 
** Special feature used with Record Overflow. 

*** Special feature used with File Scan. 
**** Used with File Scan with Record Overflow. 

t MSC 2314 Multiplex Storage Control Feature (RPQ). 

8-44 (8/70) 

Hex Code 
Single Multi-
Track Track 

07 --
OB --
IB --
13 --
03 --
IF --
OF --
17 --
00 --
04 --

06 86 
OE 8E 
IE 9E 
lA 9A 
16 96 
12 92 
02 --
05 --
OD --
10 --
19 --
15 --
01 --
11 --
31 Bl 
51 D1 
71 F1 
29 A9 
49 C9 
69 E9 
39 B9 
2D AD 
4D CD 
6D ED 
25 A5 
45 C5 
65 E5 
55 D5 
75,35 F5,B5 

B4 --
94 --
E!l 
El 
E2 
C3 



.2841/2314 STORAGE CONTROL (Continued) 

Seek Address 

Cell Number Cylinder Number Head Number 
Type 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 

2311 0 0 0 0-202 0 0-9 
2302 Models 3 and 4 0 0 0 0-249 0 0-45 
2303 0 0 0 0-79 0 0-9 
2321 0 0-9 0-19 0-9 0-4 0-19 

Subcell Strip Bar Head No. 
2314 0 0 0 0-202 0 0-19 

File Protection 

The significance of the file mask bits is: 

BO Bl 
o 0 
o 1 
1 0 

1 1 

B3 B4 
0 0 
0 1 
1 0 
1 1 

B2 B5 
0 0 

Status Byte 

Inhibit Write Home Address and Write RO 
Inhibit all write commands 
Inhibit Write Home Address - Inhibit Write RO - Inhibit Write 
Count. Key. and Data 
Permit all writc commands 

Permit all seek and restore commands 
Permit Seek CCHH and HH CCWs 
Permit Seek HH CCW 
Inhibit all seek commands 

B6 B7 
0 0 

Bit Name 

o Attention Not Used 

1 Status Modifier Used with Search and Control Unit Busy. 

2 Control Unit End The control unit has finished an operation. 

3 Busy Indicates addressed access mechanism is moving; 
or used in conjunction with Status Modifier to 
indicate Control Unit Busy. 

4 Channel End The control unit has received all the data from the 
channel needed to do the operation called for and 
the channel is freed. 

5 Device End Indicates that an access mechanism is free to be 
used. 

6 Unit Check Indicates that a control unit or programming 
error or device hardware check has been detected. 

7 Unit Exception End-of-File. 
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2841/2314 STORAGE CONTROL (Continued) 

Sense Information Summary 

Sense Bit: 
Position 

Byte 0 
Bit 

o 

Condition 

Command Reject includes Invalid Command, Invalid Sequence, 
and File Protected. 
Intervention Required 1 

2 
3 
4 
5 
6 
7 

Bus Out Parity 

o 

1 
2 
3 

4 
5 
6 
7 

Equipment Check 
Data Check 
Overrun 
Track Condition Check 
Seek Check. Set command reject if program error. 

Data check in count field; also causes Byte 0, Bit 4 
(Data Check) to be turned on. 
Track Overrun. Indicated on Write. 
End of Cylinder 
Invalid Sequence may cause Command Reject (Byte 0, Bit 0) 
to be turned on. 
No Record Found 
File Protected also causes Command Reject (Byte 0, Bit 0) 
Missing Address Marker 
Overflow Incomplete 

Byte 2 
Bi:i: 

o 
1 
2 
3 
4 
5 

Bit 

0 
1 

2 
3 

4 
5 
6 

7 

Unsafe 

Not Used } 
Serializer!Deserializer Check 
Not Used 
ALU Check 
Unselected Status 

Also turn on Equipment 
Check Byte 0, Bit 3 

2311 2321 2302 2303 2314 

Ready Drive Ready Access Ready Busy 
On Line Drive Access On Line 

Operative Operatlve 
Unsafe Read Safety Read Safety Unsafe 
------------ Write Safety Wr ite Safety Write current 

sense 
On Line Strip Ready On Line On Line Pack Change 
End of Cylinder Invalld Address ----------- End of Cylinder 
------------ Auto Restore ----------- Multi-mod 

select 
Seek CE Cell CE Cylinder Seek 
Incomplete Located Located Incomplete 
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2841/2314 STORAGE CONTROL (Continued) 

Sense Bit: 
Position Condition 

Byte 4 (2314 Only) 
Bit 

o 
1 

2-3 
4-7 

Wrong Length Record. Multiplex Storage Control Feature. 
Pending Status. Multiplex Storage Control Feature. 
Not Used 
Module Identification. Because each of the nine physical disk 
modules may be assigned any of the eight logical drive (or 
module) addresses, means is provided to allow the system pro­
gram to identify which particular module is assigned a given 
address. Sense byte 4 contains the identity of the physical 
drive corresponding to the address to which the sense com­
mand was issued, according to the following code: 

Sense Byte 4 
Bits 01234567 Ph,l:':sical Drive 

xxOOOOOO A 
xxOOOO01 B 
xxOOO010 C 
xxOOOOll D 
xxOO0100 E 
xxOO0101 F 
xxOOO110 G 
xxOO0111 H 
xx001000 J 
xxOOll11 Module not Defined 

~ Bits 0 and 1 (xx) are used in the Multiplex Storage Control 
Feature (RPQ S50001). 

This byte is zero at all times except when overflow incomplete occurs (Byte I, 
Bit 7). When overflow incomplete occurs, this byte has one of the following 
configurations: 

00000110 - A read command was in progress when the overflow incomplete 
interrupt occurred. 

00000101 - A non-formating write command was in progress. 

00100101 - A search equal key data command was in progress, and the 
compare is equal to this point. 

01000101 - A search high key data command was in progress, and the compare 
is equal to this point. 

01100101 - A search high or equal key data command was in progress, and the 
compare is equal to this point. 

01010101 - Any search key data was in progress and the compare is low, or a 
search equal key data was in progress and the compare is unequal 
to this point (I. e., it has already becn determined that no status 
modifier would be set on the entire logical record.) 

01110101 - A search high or high-equal key data command was in progress, 
and the compare is high to this point (I. e., it has already been 
determined that a status modifier would be set on the logical 
record). 
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00 
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-l 
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Data Format (2302) 

Lead Area - 36 Bytes 

Zeros Zeros Zeros Zeros 

I 
00000000 00000000 oooooooojOOOOOOOO 

lead· Byte Lead Area - 12 Zeros 

Zeros Zeros Zeros 

VFO Area - 4 Byte, 

Zeros Zeros Ones 

00000000 00000000 II I 1 1 1 1 1 

VFO Area - 4 Bytes 

Zeros Zeros One. 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

·\l0001 1 10 

Bit Ring 
Sync Area 

1 Byte 

4 Bits. Zeros 
3 Bits Ones 
1 Bit Zero 

11001100100000000100000000100000000100000000100000000111111111100001110 

/I 
Bit Ring 

Load Byte lead Area - 9 Ones 
. ( , VFO Area - 7 Byte. 

Sync Area 

6 Bytes Zeros :: I Byte 

..- One. Ones Zeros ' Zero< Zeros Ones 4 Biti Zeros 
3 Bits Ones 
1 Bit Zero 

1 1001 100 11111111 11111111 00000000 OOp,OOOOO 00000000 11111111 00001110 

N 
(Xl 

"" ..... 
Ul 
~ 

~ 
~ 
(j 
o 
~ 
~ 
t:"' 



~ 
Co:> 
Q) 
o 

00 
'­-.;j 

o --
00 
I 

"" CO 

Index 1 
t 

Variable Area 

Address Mark Area Bit Ring 
Lead Byte VFO Area - 5 Bytes 2 Bytes 

Sync 
21 Bytes Min Byte 
of Good Data 

J'-

Ones Zeros I" Zeros Zeros Ones Ones Ones 4 Bits Zeros 
5 Bits Missing 5 Bits Missi ng 3 Bits Ones 
Clock Pulses Clock Pulses 1 Bit Zero 

11001 100 II III I I I 00000000 I ,9 0 0 0 0 0 1r0 O~OOOOOO 11.11 I II I 
No Cloc~1 
I I I I I I 1 I 

NoCI"",:1 
I I I I 11 I 1 00001110 

" 

~) \ ~:------
-::P' 

.... ;::;:: ri r- f717 .ZI7. ~ .---
Fie CIH H~~ Fie CH H R K ojD vt; I I ~ AM FCC H H R K D D~V r;0 ~~ AM L L L 1ItV, LLLUV ~U rJrJ rl rJ 

ID 

Home Address RO Count Field RO Data Count Field Key Field Data Field 
Field 

Variable I Variable VCI"iable 
Length Byte Length Length 

41 18 18 (I + 2) To 2 18 0-255, 18 (3625 + 2) 
Bytes (5 + 2) Bytes Bytes (9 + 2) Bytes Bytes Full Track 8 Bytes (9 + 2) Bytes Bytes +2 Bytes Bytes Bytes Max B 

RO Record Normal Record 
- _. ------ - - _. - - - -

t.:> 
00 

"" I-' 

~ 
@ 
> 
~ 
(') 
o 
~ 
~ 
t'" 

C3 
o 
~ 
g" 
CD .e-



00 
I 

CI1 
o 

.-. 
00 
"­-:I 
o --

Data Format (2303) 

I 
I 
I 

lead Area 65 Bytes Ones 

" " 

1 1 1 11 11 1 1 1 1 : ill 1 1 1 1 1 1 11 1 

Lead Byte 

Ones Ones 

1 1001 100 11111111 11111111 

lead Byte 51 Bytes Ones 

One5 Ones 

1 100-1 100 1 I I 11 11 I I 1 1 1 I I 11 

Address Mark Area 
20 Bits at 2/3 Freq 

11111111111111111111 11 1 1 1 11 1 

33 By: es Ones 

d nes Ones Ones 

Ill, 1 1 1 1 1 11 1 11 11 1 1 1 I 1 1 111 1 

Address Mark 
20 Bits at 2/3 Freq 

J 
_" 

Ones Ones Ones 

I 1 1 (1( I I 1 I 1 I 11 111 I 11 1 I 1 I 1 1 

Bit Ring Sync I><ea 

<4 Bits ZerO$ 
1 Bit One 
2 Bits Zeros 
1 Bit One 

00000000 00001001 

Bit Ring Sync Area 

Zeros 4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00000000100001110 

Bit Ring Sync Area 

Ones Zeros 

11 I 11 II 1 00000000 

I 

4 Bits Zeros 
I 3 Bits Ones 

1 Bit Zero 1 

000011101 

N 
00 
II'­
i-' 

~ 

~ 
~ 
(") 

~ 
~ 
t" 
(3 

a 
I --



!!:. 
c:.:> 
0) 
o 

--CO 
......... 

""" o --
co 
I 

CJ1 .... 

HA 
AM 

AM 

Home Address RO Count Field RO Data 10 Key Field 
Field Count Field Variable 

Vcriable Length 
Length 

36 36 (1 + 2) To 4 3 36 0-255, 36 0-4892 4 
(5 + 2) Bytes I Bytes (9 + 2) Bytes Bytes Full Track 52 Bytes Bytes (9 + 2) Bytes Bytes +2 Bytes Bytes Bytes Max Bytes 

RO Recotd Normal Record 

~ 
CO 
~ .... 
~ 

~ 
Cl 
t"l 
(') 

o 
~ 
~ 

~ 
() 

~ 
~. 

.e 



(7J 
I 

Cl .,., 

CD 
........ 
..;J 

.£ 

Data Format (2311) 

Lead Area - 31 Bytes 

Zeros 

rl 
iOOOOOOO~ 

I 

I' 

-

Lead Byte 

1 1001 100 

Lead Byte 

1 1001 100 

Zeros Zeros 

00000000 00000000 

Lead Area - 12 Zeros 

Zeros Zeros 

00000000 00000000 

Lead Area - 9 Ones 

Ones Ones 

11111111 11111111 

Zeros 

00000000 

Zeros 

00000000 

6 Bytes Zeros 

Zeros 

00000000 

YFO Area - 4 Byles I 
Zeros Zeros Ones 

00000000 00000000 11111111 

YFO Area - 4 Bytes 

Zeros Zeros Ones 

00000000 00000000 11111111 

IT-
YFO Area - 7 Bytes , 

: 
Zeros Zeros Ones 

00 .0.00000100000000 11111111 , 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00001110 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00001110 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00001110 

I 

.,., 
(7J 
oj:. .... 
~ 

~ 
o 
t"l 
(j 

o 
~ 
::Ii o 
t'" 

a o a .... 
::s 
~. 

..e-



r:n 
........ 
CO 
a> 
o 

00 
........ 
-:J 

.8 

(¥) 

I 
<:.n 
CO 

Index-

lead Byte 

Variable Area. 

21 Byte Min 
of Goad Data 

Ones Zeros 

VFO Area - 5 Bytes 

4 Bytes Zeros l\ 

Zeros fl' Zeros 

1 Byte Ones 

Ones 

Address Mark Area 
2 Bytes 

Ones Ones 
5 Bits Missing 5 Bits Missing 
C lock Pulses C lock Pulses 

Bit Ring 
Sync 
Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

11001100111111111100000000 
No Clock I INa Clocq 

00000000 I,P 0 0 0 0000 I 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 0000 1 1 1 0 

~ m 
~ 

InTllJ R lFlclcl+H~I~I~~-.r- ~ 4i 
Home Address 

36 I I 18 
Bytes (5 + 2) Bytes Bytes 

RO Count Field 

(9 + 2) Bytes 
18 

Bytes 

RO Record 

RO Data 
Field 

Variable 
length 

(1 + 2) To 
Full Track 

2 
B I Bytes 

10 
Count Field 

Byte 

(9 + 2) Bytes 

Key Field 

Variable 
length 

18 I 0-255, 
Bytes +2 Bytes 

Nonnal Record 

Data Field 

Variable 
length 

181 (3625 + 2) 
Bytes Bytes Max B 

r-
AM 

t-.:l 
(¥) 

"" .... 
~ 

~ 
o 
1:':1 
(") 

o 
~ 
~ 
t'" 

-0 
o 
~ er 
~ 



00 
I 
en 
;I>. 

ex; 
'­-'I 
o --

Data Format (2321) 

-

~-----,----------------~\~\----------~---------------.------, 
lead Area 
36 Bytes 

Ones 

Zeros 

VFO Area - 5 

Zeros 

Bytes 

r 
'Zeros 

11111111100000000100000000100 ~pOOOO 

lead Byte lead Area - 8 Zeros 

Zeros Zeros Zeros 

1 1001 100 00000000 00000000 00000000 

lead Byte lead Area - 3 Ones 
8 Bytes Zeros 

Ones Ones Zeros 

Address Mark Area 
2 Bytes 

Ones Ones Ones 
5 Bits Missing 5 Bits Missing 
Clock Pulses Clock Pulses 

11111111 
NoClo~l. 
11111111 

No Cloc~1 
11111111 

VFO Area - 4 Bytes 

Zeros Zeros Ones 

00000000 00000000 11111111 

II 

" 
, VFO Area - 9 Bytes 

I \ I II 

I Zeros Zeros Ones 

1 1001 100 11111111 11111111 00000000 OO~OOOOO 00000000 11111111 

I 
Sit Ring 

Sync AreQ 
1 Byte 

4 Bits Zeros 
1 Bit One 
2 Bits Zeros 
1 Bit 0 .... 

00001001 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00001110 

Bit Ring 
Sync Area 

1 Byte 

4 Bits Zeros 
3 Bits Ones 
1 Bit Zero 

00001110 
. L-l ---- ----.---~------------

t.:) 
00 

"'" .-
00 
0-3 o 
~ 
C'l 
t'1 
() 

o 
~ 
~ 
t'" 

'0 a s e 



til ........ 
~ 
C) 
o 

00 ........ 
"'I 

.8 

00 
I 

en 
en 

Variable Area 

Address Mark Area Bit Ring 
Lead Byte VFO Area - 5 Bytes 2 Bytes Sync Area 

48 Bytes Min I Byte 
of Good Data 

" 
Ones Zeros 'l Zeros Zeros Ones Ones Ones 4 Bits Zeros 

5 Bits Missing 5 Bits Missing 3 Bits Ones 
C lock Pulses Clock Pulses ] Bit Zero 

J "'""" """" '"''"'" 
o Q,O 00000 

NoClo~1 NOCI~I 
00000000 I I II I I I I I I I I I I II I I I I I I I I 00001110 

" \ rm~ 
----:;:?' 

~v, ~ - :t- r; r. 

~ F c~I+~~ F ICfHH R ~ ~ ~~~ ~~ AM FCC H H R K 0 0 ~i )~ ~~ 'i,~ LLL'li 'Ii/, 
10 

Home Address RO Count Field RO Data Count Field Key Field Dato Field 
Field 

2 I Variable I Variable Variable 
Bytes Byte Length Byte Length Length 

41 14 14 (1+2)To 2 14 o to 255, 14 (2000 + 2) 
Bytes (5 + 2) Bytes Bytes (9 + 2) Bytes Bytes Full Track B Bytes (9 + 2) Bytes Bytes +2 Bytes Bytes Bytes Max 

RO Record Normal Record 

-
AM 

B 

t>:> 
00 
~ 
I-' 

~ 

~ 
~ 
(") 

o 
~ 
~ 
tot 

?i a 
8 
(I) 

E: 



C$J 
I 
til 
C» 

00 ....... 
-'J 
o --

Data Format (2314) 

L.ad Byte Variable Area VFO Area - 5 Bytes AM Area - 2 Bytes 
(Except HA) 

t( , , 
' , " 20410 Ones Ones Zeros Zeros Ones Ones Ones 

5 Bits Missing 5 Bits Missing 

1 1 I 0 1 1 00 1 1 1 I I 1 1 1 1 1 1 I 1 1 1 I o 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 1 1 I 1 1 1 I 1 
I'-Iock PUI~'J, 

1 I I 1 1 I I 1 
Clock Puls~J, 

1 1 1 1 1 1 1 1 

" " • 
Bit Ring Sync Byte Configuration 

HA RO Count RO Data RN Count Key RN Data 
Sync Sync Sync Sync Sync Sync 
Byte Byte Byte Byte Byte Byte 

1310 "10 ~O 1410 1°10 ~O 
00001101 0000101 o 0 0 0 I 001 00001110 o 0 0 0 1 010 00001001 

Home RO Count RO Dota I I Count F;eld I Key I Data 
Address F;eld F;eld F;eld F;eld 

73 I 5+4 (Burst) 43 9+4 (Burst) 41 Variable 

1 GO 1 
9+4 (Burst) 141 o ta 255 41 1 n94 I GN 

Bytes Bytes Bytes Bytes Bytes (8+4) ta Bytes Bytes Bytes Bytes (Max) 
Full Track Bytes 

B;t R;ng 
Sync Area 

1 Byte 

See Below 

t.::> 
~ .... 
!l>-
t'll 
-,3 

~ 
> 
Cl 
t"l 
(") 

~ 
-,3 
::c 
g 



SYSTEM/360 SERVICE AIDS 

CE INDICATOR LATCH CARD 

The C E indicator latch card part 5801358 can be used for two purposes: 
1. As a monitor to detect erroneous pulses and/or conditions. 
2. As an AND switch to select a sync signal for a scope. 

Note: Other CE Indicator latch cards can be found in Tools and Test Equipment 
CEM #108. This CEM is in the microfiche SA Section. 

The latch on the card can be set by either negative or positive levels. A reset 
key is provided on the card so that the latch can be reset manually if desired. 
If the indicator latch card is to be uscd as an AND switch to select a certain 
sync signal for scoping, a reset signal must be provided to ensure correct 
triggering of the scope. 

High Imped­
(See Note) 

AR 

+o---------------~ 

+ O---------------i A 
+0----------1 
+0----------1 

High Imped+ 
(See Note) 

AR 

+0-----------1 
+ A 
+O----------j 
+o----------j 

Reset- 0----------; 

Reset 
Key 

Reset- ~~I~~ Sync-
Sync+ 

HI,h Imp",~ ~l~~ In 
AND­
Cond 

High Imped- i~i~ t 
+ 
+ 
+ 

In 
AND­
Cond 

OR 

Note: The high impedance 
inputs (negative and 
positive) are de­
signed to block the 
corresponding AND­
switch of the latch 
if they are floating. 

+ Sync 

- Sync 

S/360 (8/70) 9-1 





CHANNEL SERVICE AIDS 

INTERRUPT CONDITIONS 

I. Channel Working (SIO started and now working) 

II. 

Exec. Inst. CC CSW Stored? Comments 

SIO any CU 2 No No I/O opn starts 
TIO anyCU 2 No No status transfer~ 
HIO any CU 2 No lrpts after halting 

current operation. 
TCH 2 No Status per CC (burst) 

Channel End Pending *Channel Masked Off 

*SIO any CU 2 No Chan won't start I/O 
opn and will not clear 
the Irpt 

TIO (to unit 1 Yes Clear Irpt store entire 
pending) CSW 

*TIO (ether CO} 2 No Chan tmtouched 
InO (any CU) 0 No Chan stopped already 
TCH 1 No CC says Irpt pending 

*Note: Dev End can be stacked back to device level on SIO, 
TIO (to other) so operation can start, CC = 0 

ill. Channel Clear Device End In Device 

IV. 

v. 

SIO (to unit 1 1 Yes 
pending) (busy hit) 

SIO (to other unit 0 No 
or dev) 

TIO (to unit 1 Yes 
pendingJ 

TIO (other unit 0 No 
or CO} 

InO (any CU) 1 Yes 
TCH 0 No 

Channel Clear but Irpt Pending in CU 
(Dev End with other cond (unit check, etc) 

SIO (unit 1 Yes 
pending) (busy bit) 

SIO (to other dev 1 Yes 
same CU) 

SIO (other CU) 0 No 
TIO (Device 1 Yes 

pending) 
TIO (other dev 1 Yes 

same CU) (busy bit, 
TIO (other CU) 0 No 

No I/O opn starts; Irpt 
is cleared 
I/O opn starts 

Irpt cleared 

All Zero status 
Under these conditions 
normally Device Poll Irpt 

No I/O opn starts, but 
clears Irpt 
Status says CU busy 

I/O opn starts 
Clear Irpt 

Status says CU busy 

Polling Interrupt In Channel (No Irpt Response from CPU yet) 

SIO} Any of these starting cause polled in status to be stacked 
TIO back into the CU. (Command Out response to the Status 
IDa In) 

S/360 (8/70) 10-1 



SELECTOR CHANNEL READ SEQUENCE 

___________ 4!~~---------------------41'~! 
Operational Out . . \ 

!I OplOut II 
Operational Out 

Request In ------------1,1r-r--------------------4~rl---------------------------------------------------~!~~\--------_4!'Ir_---------------------~II~I------------------4r------------~~H ! (1\ II 

1""\ 
1 
I 
I 
I 

rL------------- Request In' 

Hold Out 
r----------------~-----!~\-------------------------------------------~!I' HoldOut1r----

------!!.!-+--PI J Sol 0", ,~LfK!i' ~'I-~----f'l' J"!---itl-- Hold Out 

! I ( r 
1...---11+-__ Select Out ! ~ \ ~ I , \ , 

I 
I 

\rr---------------4r---~~\-----------------------------------------------~I~~ 
------------~II_+~~ ~---4r---~ Select Out , I 

I I 

i I 

/ 
------~.\-+-+-~I+_------__4,I______I~\------------------------------41~~~~--~!--~_+--------~~-\r+--4,r--~-+_---_+--_+r_--4!~_r~r_+_~~--+--~~~---~_+--+_--H_---Selectln 
~ ~---------------------_4"~~I~~~_~~~ L~ ~ __ ~~-~-~-~\~~-~~ 

Select In 

I I 
I I 1 

Address Out .r 1 I If' Ii I l / 1 
I 

'" I I I Y 
\ I 

I I 
I I 
I I 

------11---4:
1 

1111 rfLt-------I'1------I f : ( I / \r-+-f --+-----t+-----l1-79 I - \ 

:l.l~-+------~'~~I-----------------------------41~r_~+-\~ : 1 \1 
Operational In ------~I\ --;...l-7-I1 ~ ~""\-4@--:i-~Y ( I \ i' 

fIt---+-+---I,... Address In 
\ 

:- Operational in 

Address In ------~!_-i-: -+-+i --"1m ~, ,~r_+_+_-_+-IHI-:I_--+_i ---l[l! i m'!-l, +-+--+--+-+~I--iJ--~-+--+! +-r----~I-...!------ni 
Com~"" "'" ',' i 1vr~: ~ ,1>r---+---Jf--I-I--Hr_++--+ ,; ~H I' I I "r-++----1r- Command Out 

~~ _____ ~1-~1-~1~~~!~:~ 1---____________________ ~4:~~-4~ln ,~~ k~~~~-~-~i~~~ ~\/~ i Ii -~ i ~ i II !,~ _~ 
: : i: I: 1----1 I ~l \ \ ( :: ' 1\ r-4\1!Ut-Hr-f--J!'----!...: +-:--+!: -+I~i: \ IV\''4-+--+-I;\--''''I,. ---Ii II :11 ii" 1\; \ r-

Service In ______ ~!_-+-! -..1..
11 
+--+I--+i_r-il -;-i +-++-~I--'7~"'-""l-l~~ ~ , + ~H-l -f-----1r++--I1J1--f--+----;1--:--1-

1+-t il+ \--++-+-+! +-+-H-II-+-+' __ -.;1+-:--.1-,' -+1---1._ \!-+-I+-+4~1 -...;..I __ +-I _--+I-+I _____ ~II r-i-------i-I -+-I --:'-+-+-I-t- Service In 

Service Out 

i ! i jl i 1
1

1l"V il (I \ ( I I!! ! .. i l \) \ / !! i I \ \". I i \ \./ /! ! i! I I, \ \,~ } ! ! ! i !! i \ \ U 
-------III,...--+I--i-I-j-I--+-+~_+__ly '--+-__ _4I-~;-IY+\-l "'r--__ +-..j.i-! i I I , SrvOut ,~ I I' \P-~ v. I I I" Y ~ I I I I I' I V ~ Service Out 

Ii: II II I I I I I i I: I I ~ I I II i i : i: -""~--;-I---It-+-+I--rI~I-tI-~1 \ iii i \ ,I I I 
IIIIIJI II 11111,,1 ,I II~I'IIIII!IIIII ,III 
I Address 141 Status Zero \ I I I I I Data Byte Count I I Status I Add11--bress 1411 S,otus' Status II II Address 14! I Status I I I Status I I Address 14 I Status I 

Bus In (9 Lines)-(-V-81-id)~---\\'~1----I '--____ ~ = Zero ~~r_~-----!--...J'" ~~ Bus In (9 Lines) 
1, II II I, I. Data \ Data Data Data Data: Channel End ::: ICha""el End Device II 'I ',I:, Channel End I CU Busy I I Device End 

I Device End ", I End I I I , 

~dress14 I Command. II ,----,Sus Out , II II Actdress14 Command r=LAddress14 ---=r=tcommand 'Addnns14 I, , 
Bus Out (9 1_,·nesl-..:..(v;,.;a""lid:;..)--~ ~ 'L-_____ ~ , I II I ' Bus Out (9 Lines) 

.. R~ .~ \ Ii" j i' Control \ Contr~ \-oJ i i 

~~~"~I~~~J~~I~~ 1~~~fL---~---~---~---~~~~~~~L~I,I~~'I\tL t~ \~-~~~f~~9 1.' liL J.JI~~ess~ 
--J Transfer (Buffer Status Device End 

Note: Type Device Only) Stop presen.ted - Chaining Indicated Status Occurred Status .. - L Accepted , 
The encircled dot (@l is used in the Mechanical I Mechanical Endmg I ~ 
sequence chart to indicate the checking Initial Selection Delay 10--------------------Data Transmission Normal Input Operation Delay Sequence -i"--- Immediate Command Operation Control Command Initiated --.jo-- Control·Unit-Busy Response--iio-------- Ending Procedure 

Suppress Out 

of that signal's level before proceeding. I-----------------------------------------------(Channel Forced Burst Mode------------------------+I<---------------------------- Channel·lnitiated Sequence -----------------------1<-- Control·Unit·lnitiated Sequence 

Selector Channell 
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MULTIPLEXER OPERATION 

-----! 
2:6~~ Operational Out 

,...-------------11-\ -----------\11---------------\\------------------111--1 .=.O!::pl...:;O:..:u:,:.t ________ --I1-1 ----------------11\-----------------;1'1..---------11'1i----------------\I\- Operational Out 

I 
I Req In 

----I 
I Request In 
I 
I 

Hold Out 
-----! 

I 

I 

-----! 
I 

Select Out 

I 

Select In -----! 
! 

~---!-~ +----;-;,-,1'! '! I ,A ~ , I ~I l! I ~~l~r---+-A-t-il Ck / / j71--------;:---f-l1l ~\\.r_)--+/:j =;,::_ -_ -_ -_ ~___1: :::,:" 

:--~--~'~--~'+_~--:~::~~~,~~~:~)r_~----~---;:-r_-----~~)~----~---I:-r_--~_+----------~r_~+:~:~:,~:r_)~r_----~~,~--~7i~~r----------+rli_lI----~r+--T_\-----ti_~-----I~~--/r_~\_r-i.:----')r_T-r_~--------T@r~-------~~:::~' 
i fT0 lh / J I I I \ II '"'! I yI I ,_=0" ----I 

Address Out 

-----! 
Operational In 

Address In -----! 

Command Out -----! 

Status In ~ 

Service In -----! 

Service Out 
~ 

Bus In (9 Lines) ~ 

(Valid) ; 

Bus Out (9 Lines) 

Suppress Out 

Note: 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

~~~: -=-:1 -----!\~ /~) ~---!I--,....-\ 'I-f-'( ~ J ' V!. \ \; \h ~ ::~~ \\, ---,' ~\,~~ ---,~, \~\---;K'i'lH--i ---l\1l$~:---+-~--+~-+-~-+-\ ----1;- Operational In 

11 ~ ~~ ~ -y ~ ') (7 1 I I 1 ,~'-'\---+---+--\:- Address In 

i !i\(:) !i! J!. j i i4:f-{ \ 1 ! : 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

:---I----""'----4-i --,-,' _~i ~ ~"r~-t--""1-t-';:--+--T-i+-1 ~i i ~~ :)' ! ) 0., 0", j ! i I'I------t-\--H'~----+i _r! ~ 'i i : i !"" ~-+--f-----It---\::~ 0", 

i :: il i 'illJ ii~ ::~ ~~ i:~\I'~(+~_I----+j+!--~!\+~4J+HII--~\-:~--1~---~----~~~~-+,~\~-v+~~~-::: I 
I 

I 
I 
I 
I 

\---I-----7-----:---+-; -T-: -:-+: ---t!---\! II !! i! \ i 1 i; : [ : III iii ill !! : : : i : : I I \:1: I I : : I 
Address 30 I Status I Address 24 I Status Address 30 First Byte Address 24 I I I I Address 30 Last Byte Address 24 I I I I Addr~s~ 30 Status I: Ad~r':" 24 lstatusl 

\---+-__ -;-_----" __ +-'-1 I ~~~~~\-\------'~'------;.~-t-I--+I--------\\~--II-·BuSln(9Lines) 
i : : : Iii Zero Data Data Device End I IS i i ~:::e~~nd: 

I 
I 
I 
I 

ls~J 
Reset 

Address JO co":'';'and Address 24 Command ! Address 24 

'-:-___ ----\~ Bus Out i 1~\-----------t----'\_BusOut (9 Lines) 

I 

Sup Out I I 

'i I L' tstatus AcceJted LIS t Status AJ:P:

press 

Out 

I-----Initial Selection----i-----Initial Selection----04--- Data Transmission (Single Byte)---I __ - Data Transmission (Multibyte) -LData Transmission (Single Byte) Data Transmission (Multibyte) --.....j..---- Ending Procedure I Interface Disconnect Ending procedure---J 

The encircled (@) is used in the 
sequence chart to indicate the checking 
of that signal's level before proceeding. 

i--_____________________________________ MultipleOperation-----------------------------------l 
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MULTIPLEXER OPERATION (Continued) 

~~I----------------------~I!~------~~----------------------------~ /I ~ Operational Out Operational Out OplOut 

f }'-----------------------l~------ ____________ -II~ Request In 

i ( 
Hid : 

:'-alr---+--:. ___ __/:~ ----1:,'-----------------1 i [ ;~ 1\.-_-+/i.-_--+i--l-/+-___ ~I__-,+-(~\V~~~~~:/:l---~~----i/--"""l(,.....,. '-----++-----11__ &!!~ Out 

---< \ ) '" I-----++----I~___+__+___+___++_/I _ __ii--,Se~II~ --+--+-\ _+-++;1 / _--11---\+---+--1 -+--_J++--~I----+-\+---l-\_++--------;~ Select In 

~---<~:~~\~----I~I--~I!------------~~-~ ___ ~~/~~_~~--~~:~----~~~--~---~~~~~\~--~--~I--~~ 
o_~OO,," ---< i ~ I ' " f : i ~I \ i ::,; Iy~ i \ ,1r----I~j~I--\O~i \\-i++-.j---,---+-\"t! I-- Operational In 

Address In ---I h1~l-+------III'---------"Ir-I--------------------------------/ /-----+-+---l~---+'----++_l Adr In 4----+'-I-----l-------i~--T----...l..~ \.r-, .-1-."" __ -+ ____ +---11__ Address In 

! I : : : i : : I : i : I : ! 
i:1 ,~!:I\ 11,1: :I!' 

Command Out ---I , ,,: ,:1 "i l'lr-)------/~I--------II~---------------------------II~ i i :,
1 

: ! tl Cmd fut : : I :t.,. Ir--l i;H \-~I-------l~--+----+--+--I I I !"<--J--' \1----+---11__ Command Out 

b i ! : Stal~ ! !! k !~ I Status In ---I I II 1/'::--1(' "I , I I ~l4-------I;f---4----+----+--1--+-.J., "11+--------II---+-----!----H......;i--!\ I__ Status In 

1 i i ! ( / 1 iii i i\ Ii: : ! ! " l!\ ~ TT 
---I :: I I I' ~1_!_--+-+------I;f-----1!i----*-+i-+-1 -+' -i11-t--+-hf-----t~Srv:::.:...:.:.ln;...' __ --+! __ +-+-...,i~, -4+-i ---I--H-----__II----!----+---IH-i--+-+---+-tt--------ill---r---+--+-+-+: -+i t--4-hf---I1-- Service In 

----t1--__ -r-__ -ti+-_!i--t-i_-+i~rC7 ' ,', i,: >---4 i i: ! iii ~ ~l. I! i I ~ i! Ii ! \J-\'-____ -I~--..;.!---.J.!----+-, .... !-:I-~-+!-\J--~I ~I__Serviceout 
: ,! I I I: li, 'I : ,:,: : I ': i I ': :' ':: i I: : iii! " II, I I 

Bus In (9 Lines) ~~I------illl--...;!---i-!---i:---I-I---'i'---+-:------II~~ ,ChannelEnd I iAddr;"'rlc::,u,:: IBusll iAdd~ /I i iAdd~ ~I__BUSln(9Lines) 
: I : I I I!:: 1 I, ,:,' I 'I, ", : : :: i 1: : I DeviceE-nd-----l

1 
I I I I ChannelEnd 

I I I! I" ! I I! I I I ,I I I I I I . Busy :;: I Device End 

,--FiAddress'lS Command 'I I Last Byte ! Ar='Lddress 49 kDcomm2!!<! OBuus
t 

' ""~, ., , Command: Address 'IS Command: i Address 49 Command 
Bus Out (9 Lines)~ L--.r1L-_____ -I,''--__ ___,III--.J Data Data OotaL--___ -I~ r----l r-1 ~ Bus Out (9 Lines) 

Write ,.--------, k' Test I/O \ Control : Control: I r----J ~ont~~ 
'\ I I I 

---II L Chaining 101 'I' If :b
l 
Ch~nnel : ' Suppress Status--"l r---il ~~ t tl :::ill i II Ii ~I/----' Suppress Out 

Ind· ed -1 Rejects J 'Channel Free to Handle D' l Device End Status Accepted 
lcat L ~tatus Interrupt-Causing Condition evlce End Occurs Command Not Executed-Status Stored 

. . , Mech- (Stack) I 
Initial Se'ection Mechanical Data Transmlss,on Complete Message anical Ending Test 1/0 Instruction -- Command to Busy Device Command to Device with Outstanding Status ~ Immediate Command Executed 

Delay (Typical Fixed·Record-Length Device) Delay 

Request In I,Req In 
-------l~'-------------------I/li~-----I~---------------------__I 

Hold Out 

Select Out 

Select .In 

Service In 

I I , ) I I 
I , I , I 

I I I I I , I I r-~ I : 
I I : 

, 

1\ 1 \! 
, I 

I , I I I , , , , I I , I I I , I , I I I I , I 

Service Out 

Suppress Out 

~equence 

(n-------fil-------II__ Hold Out 

Note: 1-------------Normal Output Operation (Control Unit Forced Burst Mode) --------------1 
The encircled dot (@) is used in the 
sequence chart to indicate the checking 
of that signal's level before proceeding. 
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I/O INTERFACE FLOWCHARTS 

Initiation of Polling or Selection -- Chart 1 

The start-poll decision 
is usually made on the 
basis of request in being 
up. 

Request in is raised when 
a control unit has a need 
for servicing and is 
dropped when the need 
is serviced. 

The channel normally 
servi ces all requests 
before initiating a 
selection sequence 

No 

(Ch) 
Device Address 

to Bus Out 

Raise 
Address Out 

(Ch) 
Raise 

Select Out 

At decision blocks involving signal 
lines, the question to be resolved 
is-- Is the line logically up. 

The presence of Ch (channel) or 
CU (control unit) in a block, 
specifies responsibility for the 
action taken or decision made 

Yes 

All mention of select out 
assumes proper operation of 
hold out as well. Thus, select 
out up means select out and 
hold out up, and select out 
down means either select out 
or hold out down 

A polling sequence or an initial selection 
sequence has been started by the channel 

Chart 6 
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I/O INTERFACE FLOWCHARTS (Continued) 

Qmill1anct Transfer -- Chart 2 

All mention of select out 
assumes proper operation 
of hold out as well. Thus, 
select out up means select 
out and hold out up, and 
sel ect out down means 
either select out or hold 
out down 

The byte on bus out must 
have been val id for 01 

least 100 ns prior to the 
raising of the out tag. 

The byte on bus in need 
not be vol id after the 
rise of the out tag 

The byte on bus in must be 
valid within 100 ns after the l

-------
raising of the in tag ---

The byte on bus out __ 
need not be val id after -­
the fall of the in tag 

10-6 (8-70) 

(Ch) 

-The channel processes 
the address as requi red 

Raise 
Command Out 

(CU) 
Data Byte 
to Bus In 

Chart 4 

The control unit processes 
the command as required 

Prepare to transfer 
initial status byte 

(CU) 
Status Byte 

to Bus In 

The byte on bus in must be 
valid within 100 ns after the 
raising of the in tag 



I/O INTERFACE FLOWCHARTS (Continued) 

Burst Mode Waiting Loop--Chart 3 

.---~~--~-----~--~------------------~ 
The byte on bus out must have been val id for at least 
100 os prior to raising of the out tag 

All mention of select out 
assumes prv,.>er operation 
of hold out as well. Thus, 
select out up Rteans select 
out and hold out up, and 
select out down means 
either select out or hold 
out down 

This completes the 
control-unit portion of 
this signal sequence. 
The control unit now 
we its for a new command 
or a need for servicing 

(CU) 
Drop 

Operational In 

Chart 5 

The byte on bus in must be valid within 
100 ns after the roisjtl9 of the in tag 

(CU) 
Status Byte 

to Bus In 

S/360 

Yes 

(CU) 
Data Byte 
to Bus In 

(8/70) 

Go to 
raise 
status or 
service 
;n 
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I/O INTERFACE FLOWCHARTS (Continued) 

Status/Data Presentation -- Chart 4 

Chart 3 

The byte on bus in must be 
val id with i n lOOns after 
the raising of the in tag 

10-8 (8/70) 

(Ch) 
Drop 

Command Out 

Service In 

Chart 5 

(CU) 
Raise 

Status In 



Chart 1 

The channel recognizes the completion 
of this signal sequence 

Ending a sequence at this point will only 
occur if operational in was slow in falling 
at block 08G3 or if select out was slow in 

falling at block 07F2 The dlOnnel 

processe. the 
data byte 

The byte on bus out must have been 
valid for at least lOOns prior to the 
raising of the out tog 

Yes 

Adjust for chaining as required 

The channel accepts the data or status 

The byte on bus in need not be val id 
after the rise of the out tag 

The byte on bus out must have been 
valid for at least 100 ns prior to the 
ra isi ng of the out tag 

Yes 

I/O INTERFACE FLOWCHARTS (Continued) 

Response to Status/Data Presentation--Chart 5 

Chart 3 
Chart 4 

No (Ch) 

Wait 

The channel processes 
the status byte 

Jf multiplexer 
channel, select 
out has already 
been dropped 

for device 
end 

the sequence 

This must be a 
stacked status 
byte 

command 

execution 

All mention of select out assumes proper operation 
of hold out as well. Thus, select out up means 
select out and hold out up. and select out down 
means either select out or hold out down 

\ 

The byte on bus in need not be 
val id after the rise of the ~ut tog. 

The channe I cannot acceF t the data or status. 
Stop or stack is therefore ,ndicated 
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Control Unit Response to Select-out -- Chart 6 

Note 

A control unit may be busy either 
because it is busy operating a device 
or because the control unit is 
halding status 

unable to execute 
a command at this 
time and hence 
initiates a control 
unit busy sequence 

The control unit 
acknowledges a 
channel-initiated 
selection sequence 

The control unit has responded to 

A control ulnlt 
busy is now 
indicated 

the select-out poll or addr ... ing. 
The channel must now exol'1lline the 
response to determine whether to 
abort the poll or selection, respond 
to the control unit busy, or continue 
wi th the sequence begun by 
operational in 

Note: The byte on bus in must 
be valid within 100 ns 
after raising the in tag. 

Chart 7 

I/O INTERFACE FLOWCHARTS (Conlim1ed) 

All mention of select out 
assumes proper operation of 
hold out as well. Thus, 
se I ect out up means se I ect 
out and hold out up, and 
select out down means 
either select out or hold 
out down 

Yes 

/ 
Address-recognition 
requires decoding the 
entire byte, i.e., 
eight bits plus parity 

All mention of select out assumes 
proper opera! ion of hold out as 
well. Thus, select out up means 
select out and hold out up, and 
select out down means either 
select out or hold out down (CU) 

Drop 
Piopcgation of select out completes the Sig:1a~1 I Request;n 
sequence for this control unit. ! 

The control unit--..j 
ThIS propagated select out becomes select on hos service I 
the channel if no other control unit responds to requirements and I 
the pall or oddress therefore answers 
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I/O INTERFACE FLOWClIART8 (Continued) 

Control Uni~ Response to 8elect-out (Continued) -- Chart 7 

The channel 
acknowledges the 
control-unit-busy 
sequence 

The fall of 

sequence 

.The control 
unit now waits 
for the 
condition to 
clear, a need 
for servlc., or 
another .. Iection 
sequenoe 

Note 

(Ch) 
Drop 

Select Out 

Ve. 

(Ch) 
Drop 

Address Out 

(ct.) 
Command Byte 

to Bu. Out 

Chart 6 

Note 

(Ch) 
Drop 

Select Out 

(Ch) 
Drop 

Address Out 

The byte on bus No 
out must have 
been valid for at 
least 100 os prior 

Ves 

The byte on bu. 
out n.ed not be 
valid after the 
fall of the In tog 

(Ch) 
Drop 

Address Out No to the raising of 
t-o--...:....:-=<: the out tag 

Th. fall of oddress out 
completes this signal 
sequence. 

The <hannel now awaits 
a request for poll ing or 
a new command 

Chart I 

NOTE: All mention of ,.Iect out assume. 
proper operation of hold out a' well. 
Thus, sele~t out up means select out 
and hold out up, and select out down 
means either select out or hold out 
down 

Yes 

Chart 2 

SuppreH out is normally 
dropped at the ,tort of on 
interface sequence if it 
was up for the purpose of 
indicating chaining 

'-... The byte on bu, in must b. 
valid wIthin 100 os ofter the 
raising of the in tog 
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I/O INTERFACE FLOWCHARTS (Continued) 

Response to Stack/Stop/Accept -- Chart 8 

Command chaining is 
indicated if suppress-out 
is up at the control unit 
at this time 

The byte on bus out need 
not be val id aher the foil 
of the in tog 

(CU) 
Drop 

Status In 

No 

Data, if inbound I was 
accepted 

Data, if outbound, was 
on bus out 

The control unit processes 
any outbound doto 

No 

Stop is 
recognized 
by tho 
control unit 

Stack is 
recognized 
by the 
control unit 

(CU) 
Drop 

Status In 

The byte on bus out need 
not be valid after the fall 
of the in tog 

'--. All mention of select out assumes 

10-12 (8/70) 

--........ proper operation of hold our as well. 

No 

Ve. 

Thus, select out up means select out 
and hold out up, and select out down 
means either select out or hold out down 

(CU) 

No 

Drop 
Operational In 

The fall of operational in completes 
the control-unit portion of this signal 
sequence. The control unit now waits 
for a new command or a n(led for 
servicing 

Chart 9 



I/O INTERFACE FLOWCHARTS (Continued) 

Response to Fall of status/Service-In. -- Chart 9 

A channel may need 
to hold up data 
transfer temporarily. 
It may accomplish this 
by raising suppress out 

To be effect i ve I suppress 
out must rise at I east 
250ns prior to the fall 
of servi ce out for th e 
preceding byte 

(Ch) 
Drop 

Service Out 

No 

Yes 

'This signal sequence is 
complete. The channel 
now waits for a new initial 
selection sequence or a 
request for polling 

(Ch) 
Drop 

Command Out 

Chart 1 

Yes 

No Yes 

Operational in must fall prior 
to dropping command out to 
prevent the status from being 
presented again· 

Chart 3 

The channel assumes a 
burst-type sequence and 
waits for further control­
unIt activity 
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INTERFACE CONNECTORS 

1442 1443 

Bus Bus Bus In 

In Out 

Tag In 

Tag Tag Tag Out 

In Out . 

Bus Out 

2821 

Bus Tag Bus To 
In In Out 0, 

2841 2802/2815 

Bus In 
Bus Out vl1lT/;) 
Taa Out To (2) 

Tag In 
Bus In Tape (3) 

Taa In Drive (4) 
--

Bus Out 

Tag Out 

2250 

Bus Term i natar* 
Part 5372179* * 
Part 5440649*** 

Blank Tag 
Out 

Tag Bus 
In Out 

Note: 
* Applies to all devices 

* * Before I/O Interface EC 
*** After I/O Interface EC 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Bus 
In 

I/O SERVICE AIDS 

(B) 
To e 

(C) 
Drive 

Bus In 

Tag In 

Bus Out 

Tag Out 

2820 

0 Bus Out 

Tag Out 

2 Bus In 

3 Tag In 

4 

5 

6 

7 

8 

9 

Tag Terminator* 
Part 5372180** 
Part 5440650*** 
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INTERFACE CONNECTORS (Continued) 

Interface Connector Chart 

B D 

2 Q 0 
3 • +3V 

4 Q , 
5 • 6 
6 -3V , 
7 -¥- 6 
8 9 
9 Q • 

10 • 9 
11 +6V • 
12 , 9 
13 6 • 

G J 
2 Q 0 
3 • +3V 

4 Q , 
5 ~ 6 
6 -3V T 
7 Q 6 
8 • 9 
9 9 • 

10 • 9 
11 +6V • 
12 , Q 
13 6 • 
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Connector 1 

-
Bus Out P 

Bus Out 0 
--" 

Bus Out 1 

Bus Out 2 

Bus Out 3 

Bus Out 4 
" -

Bus Out 5 

Bus Out 6 

Bus Out 7 

Ground Shield 

Signal 

Connector 1 

Bus In P 

Bus In 0 
-

Bus In 1 

Bus In 2 

Bus In 3 

Bus In 4 

Bus fn 5 

Bus In 6 

Bus In 7 

Connector 2 

Operational In 

Status In 

Address In 

Service In 

Select In 

Select Out 

Address Out 

Command Out 

Suppress Oul" 

Service Out 

Connector 2 

Clock Out 

Metering Out 

Metering In 

Request In 

Hold Out 

Operational Out 
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