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PREFACE

This handbook is designed for quick reference by those who install, service,
and use Hewlett-Packard data communications products. The information
herein is appropriate for both Series II and Series III 30/33/44 Computer
Systems and does not apply for Series I.

The sections in the handbook are independent of each other so that readers
need refer only to the material that is relevant to their situation. To aid in
locating material, the contents of each section are listed on the title page for
that section. '
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ASCII/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC
to to to

Dec  Oct Hex c"‘:" EBCDIC | Hollerith %"‘:‘/ ASCll | Ascll

Ge (Oct) PR 1 (0ct) | (Hex)
0 000 00 NUL [ ooo | 120189 | nuL| oo0o 00
1 001 01 SOH | 001 12-1.9 SOH | 001 01
2 002 02 sTX | o002 | 1229 sTX | 002 02
3 003 03 ETX | 003 12-3-9 ETX | 003 03
4 004 04 EOT | o067 | 79 PE | 234 oc
5 005 05 ENQ | 055 | 0589 HT | o011 09
6 006 06 ACK | 056 | 0689 Lc | 206 86
7 007 07 BEL | 057 | 0789 DEL | 177 7F
8 010 08 BS 026 11-6.9 227 97
9 011 09 HT 005 1259 215 8D
10 012 0A LF 045 | 059 smm| 216 8E
11 013 0B VT 013 12-3-89 vT | 013 0B
12 014 oC FF 014 12-48:9 FE | 014 oc
13 015 0D CR 015 12-5.8.9 crR | o015 oD
14 016 OE SO 016 12-6-89 so | o1e 0E
15 017 OF S| 017 12-7-89 si 017 OF
16 020 10 DLE | 020 1211189 | DLE| 020 10
17 021 11 DCc1 | 021 11-1-9 oct | o021 11
18 022 12 DC2 | 022 11-2:9 pc2 | 022 12
19 023 13 Dc3 | 023 11-39 ™ | 023 13
20 024 14 pca | 074 489 RES | 235 9D
21 025 15 NAK | 075 5-89 NL | 205 85
2 026 16 SYN | 062 29 BS | 010 08
23 027 17 ETB | 046 | 069 iL | 207 87
24 030 18 CAN | 030 11-8-9 CAN| 030 18
25 031 19 EM 031 11-1-8:9 EM | 031 19
26 032 1A suB | 077 7-89 cc | 222 92
27 033 1B ESC | 047 0-7-9 cut | 217 8F
28 034 1C FS 034 11-4-89 IFs | 034 1c
29 035 1D GS 035 11.5.8.9 1gs | o03s 1D
30 036 1E RS 036 11-6-89 IRS | 036 1€
31 037 1F uUs 037 11.7-8.9 us | 037 1F

NOTE: ASCII is a seven bit code, EBCDIC is an eight bit code.




ASCII/JEBCDIC/Hollerith

CHAR CODE ASCII EBCDIC

to to to

Dec Oct Hex %"‘:l/ EBCDIC | Hollerith %“‘:‘/ AsCll |Ascll
P (Oct) P (Oct) | (Hex)

32 040 20 SP 100 Blank DS 200 80
33 041 21 ! 117 12-7-8 sos | 201 81
34 042 22 " 177 78 FS 202 82
35 043 23 # 173 3-8 203 83
36 044 24 $ 133 11-38 BYP | 204 84
37 045 25 % 154 0-4-8 LF 012 0A
38 046 26 & 120 12 ETB | 027 17
39 047 27 ‘ 175 5-8 ESC | 033 1B
40 050 28 ( 115 12-58 210 88
41 051 29 ) 135 11-5-8 211 89
42 052 2A * 134 11-4-8 SM 212 8A
43 053 2B + 116 12-6-8 cu2 | 213 8B
44 054 2C , 153 0-3-8 214 8C
45 055 2D — 140 1 ENQ | 005 05
46 056 2E . 113 12-38 ACK | 006 06
47 057 2F / 141 0-1 BEL | 007 07
48 060 30 0 360 0 220 20
49 061 31 1 361 1 221 91
50 062 32 2 362 2 SYN | 026 16
51 063 33 3 363 3 223 93
52 064 34 4 364 4 PN 224 94
53 065 35 5 365 5 RS 225 95
54 066 36 6 366 6 uc 226 96
55 067 37 7 367 7 EOT | 004 04
56 070 38 8 370 8 230 98
57 071 39 9 371 9 231 99
58 072 3A : 172 2-8 232 9A
59 073 3B ; 136 11-68 cu3 | 233 9B
60 074 3C < 114 12-4-8 DC4 | 024 14
61 075 3D = 176 6-8 NAK | 025 15
62 076 3E > 156 0-6-8 236 9E
63 077 3F ? 157 0-7-8 sSuB | 032 1A
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ASCIH/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC
to to to
Dec Oct Hex C“‘:{ EBCDIC| Hotierith | "V [ascu | ascn
Ge (Oct) Geh | (5ct) {(Hex)

64 100 40 @ 174 48 sp | 040 20
65 101 41 A 301 121 240 AO
66 102 42 B 302 122 241 Al
67 103 43 c 303 12:3 242 A2
68 104 44 D 304 12-4 243 A3
69 105 45 E 305 125 244 A4
70 106 46 F 306 126 245 A5
71 107 47 G 307 12.7 246 A6
72 110 48 H 310 128 247 A7
73 111 49 | 311 12-9 250 A8
74 112 4A J 321 1141 ¢ | 133 58
75 113 4B K 322 11-2 . | os6 2E
76 114 4C L 323 113 < | o7a 3c
77 115 4D M 324 11-4 ( | oso 28
78 116 4E N 325 115 + | os3 28
79 117 4F 0 326 116 | oa 21
80 120 50 P 327 11-7 & | o046 2
81 121 51 Q 330 11-8 251 A9
82 122 52 R 331 119 252 AA
83 123 53 s 342 0-2 253 AB
84 124 54 T 343 03 254 AC
85 125 55 U 344 0-4 255 AD
86 126 56 v 345 0-5 256 AE
87 127 57 W 346 0-6 257 AF
88 130 58 X 347 0-7 260 BO
89 131 59 Y 350 08 261 B1
9 132 5A z 351 0-9 1| 138 5D
91 133 58 [ 112 12:2-8 $ | oaa 24
92 134 sC \ 340 0-2:8 + | o052 2A
93 135 5D ] 132 1128 ) | os1 29
94 136 5E A 137 11.7-8 . | o073 3B
95 137 5F _ 155 0-5-8 — | 136 5E

NOTE: ASCI! is a seven bit code, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC
to to to
Dec Oct Hex %"t:]/ EBCDIC | Hollerith CG"‘L/ asci | Ascn
P (Oct) P (Oct) (Hex)
96 140 60 ' 17 1-8 - 055 2D
97 141 61 a 201 12-0-1 / 057 2F
98 142 62 b 202 12-0-2 262 B2
99 143 63 c 203 12-0-3 263 B3
100 144 64 d 204 12-0-4 264 B4
101 145 65 e 205 12-0-5 265 B5
102 146 66 f 206 12-0-6 266 B6
103 147 67 g 207 12-0-7 267 B7
104 150 68 h 210 12-0-8 270 B8
105 151 69 i 211 12-09 271 B9
106 152 6A j 221 12-11-1 | 174 7C
107 153 6B k 222 12-11-2 ) 054 2C
108 154 6C I 223 12-11-3 % 045 25
109 155 6D m 224 12-11-4 — | 137 5F
110 156 6E n 225 12-11-5 > | o076 3E
111 157  6F o 226 12-11-6 ? 077 3F
112 160 70 p 227 12-11-7 272 BA
113 161 71 q 230 12-11-8 273 BB
114 162 72 r 231 12-119 274 BC
115 163 73 s 242 11-0-2 275 BD
116 164 74 t 243 11-0-3 276 BE
117 165 75 u 244 11-0-4 277 BF
118 166 76 v 245 11-0-5 300 co
19 167 77 w 246 11-0-6 301 c1
120 170 78 X 247 11-0-7 302 c2
121 17 79 y 250 11-0-8 ' 140 69
122 172 7A z 251 11-09 : 072 3A
123 173 78 { 300 12-0 # | o043 23
124 174 7C | 152 12-11 @ 100 40
125 175 7D } 320 11-0 / 047 27
126 176  7E ~ 241 11-0-1 = 075 3D
127 177 7F DEL 007 12-79 " 042 22
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ASCIl/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC
to to to
Dec Oct Hex Crt/ | egcpic | Hollerith  |C™ | ascni | ascn
Gph (Oct) Gph (Oct) (Hex)
128 200 80 040 110-1-89 303 c3
120 201 81 041 0-1-9 a | 141 61
130 202 82 042 0-29 b | 142 62
131 203 83 043 0-39 ¢ | 143 63
132 204 84 044 0-49 d | 144 64
133 205 85 025 1159 e | 145 65
134 206 86 006 12-6:9 £ | 146 66
135 207 87 027 1179 g | 147 67
136 210 88 050 0-8:9 h | 150 68
137 211 89 051 0-1-89 i | 181 68
138 212 8A 052 0-2-8-9 304 ca
139 213 8B 053 0-3-8-9 305 cs
140 214 8C 054 0-4-8:9 306 c6
141 215 8D 011 12-1-89 307 c7
142 216  8E 012 12-2-89 310 c8
143 217 8F 033 11-3-8-9 311 co
144 220 90 060 12-11-0-1-8-9 312 CA
145 221 91 061 19 i | 182 6A
146 222 92 032 11-2-89 k | 153 6B
147 223 93 063 39 I | 184 6C
148 224 94 064 49 m | 155 6D
149 225 95 065 59 n | 156 6E
150 226 96 066 69 o | 187 6F
151 227 97 010 12-89 p | 160 70
152 230 98 070 89 q | 161 71
153 231 99 071 1.8.9 v | 162 72
154 232 9A 072 2.89 313 CB
165 233 9B 073 3-89 314 co
156 234 9C 004 12-4.9 315 cD
157 235 9D 024 11-49 316 CE
158 236 9E 076 6-8-9 317 CF
159 237 OF 341 11-0-19 320 DO

NOTE: ASCII js a seven bit code, EBCDIC is an eight bit code.




ASCII/EBCDIC/Hollerith

CHAR CODE ASCII EE
to to to

Dec Oct Hex %"‘:‘/ EBCDIC |  Hollerith %"‘.'1/ Ascli | Ascn

P (Oct) P {Oct) | (Hex)
160 240 A0 101 12:0-1-9 321 D1
161 241 A1 102 12-0-29 ~ | 176 7€
162 242 A2 103 12-0-39 163 73
163 243 A3 104 12-0-4-9 164 74
164 244 A4 105 12059 u | 165 75
165 245 A5 106 12-0-6-9 v | 166 76
166 246 A6 107 12:0-7-9 w | 167 77
167 247 A7 110 12-0-8:9 x | 170 78
168 250 A8 111 12-1-8 y | 17 79
169 251 A9 121 12-11-1-9 z | 172 7A
170 252  AA 122 121129 322 D2
171 253 AB 123 12-11-39 323 D3
172 254 AC 124 12-11-4-9 324 D4
173 255 AD 125 12-11-5:9 325 D5
174 256 AE 126 12-1169 326 D6
175 257 AF 127 12-11-79 327 D7
176 260 BO 130 12-11-89 330 D8
177 261 BI 131 11-18 331 D9
178 262 B2 142 11-0-29 332 DA
179 263 B3 143 11-0-3-9 333 DB
180 264 B4 144 11-0-49 334 DC
181 265 B5 145 11-0-5-9 335 DD
182 266 B6 146 11069 336 DE
183 267 B7 147 11-0-7-9 337 DF
184 270 B8 150 11-0-89 340 EO
185 271 B9 151 0-1-8 341 E1
186 272 BA 160 12-110 342 E2
187 273 BB 161 12-11-0-1-9 343 E3
188 274 BC 162 12-11-0-29 344 E4
189 275 BD 163 12-11.0-39 345 E5
190 276 BE 164 12-11-0-4-9 346 E6
191 277 BF 165 12-11-0-5-9 347 E7




ASCII/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC

to to to

Dec Oct Hex %“‘:]’ EBCDIC | Hollerith %""'1/ Ascll | Ascli
P (Oct) PR (0ct) (Hex)

192 300 CO 166 1211069 | { | 173 78
193 301 Ci 167 1211079 | A | 101 41
194 302 C2 170 1211089 | B | 102 42
195 303 C3 200 12-0-1-8 c | 103 43
196 304 C4 212 12:0-2-8 D | 104 44
197 305 C5 213 12-0-3-8 E | 105 45
198 306 C6 214 12-0-4-8 F | 106 46
199 307 C7 215 12-0-5-8 G | 107 47
200 310 C8 216 12-0-6-8 H | 110 48
201 311 C9 217 12-0-7-8 SRIREL 49
202 312 CA 220 12-11-1-8 350 E8
203 313 CB 232 12-11-2-8 351 E9
204 314 CC 233 1211-3-8 I | 352 EA
205 315 CD 234 12-11-4-8 353 EB
206 316 CE 235 12-11-5-8 <« | 354 EC
207 317 CF 236 12-116.8 355 ED
208 320 DO 237 121178 T | 175 7D
209 321 DI 240 11-0-1-8 1| 112 4A
210 322 D2 252 11-0-2-8 K | 113 4B
211 323 D3 253 11.0-38 L | 114 4ac
212 324 D4 254 11-0-4-8 M | 115 4D
213 325 D5 255 11058 N | 116 4E
214 326 D6 256 110-6-8 o | 117 4F
215 327 D7 257 11-0-78 P | 120 50
216 330 D8 260 1211018 | a | 121 51
217 331 D9 261 12-11-0-1 R | 122 52
218 332 DA 262 12-11-0-2 356 EE
219 333 DB 263 12-11-03 357 EF
220 334 DC 264 12-11-0-4 360 FO
221 335 DD 265 1211-0-5 361 F1
222 336 DE 266 12-11-0-6 362 F2
223 337 DF 267 12-11-0-7 363 F3

NOTE: ASCII is a seven bit code, EBCDIC is an eight bit code.
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ASCII/EBCDIC/Hollerith

CHAR CODE ASCII EBCDIC
to to to
Dec Oct Hex Cntl/ | ggcpic | Hotterith | C™V | ascu | Aascil
Gph (Oct) Geh [ (0ce) | (Hex)
224 340 EO 270 12-11-0-8 \ | 134 5C
225 341 E1 271 12-11-0-9 237 oF
226 342 E2 272 1211028 | s | 123 53
227 343 E3 273 1211038 | T | 124 54
228 344 E4 274 1211048 | U | 125 55
229 345 E5 275 1211058 | v | 126 56
230 346 E6 276 1211068 | w | 127 57
231 347 E7 277 12-11-0-78 | X | 130 58
232 350 E8 312 12-0-2-89 v | 131 59
233 351 E9 313 12-0-3-89 z | 132 5A
234 352 EA 314 12-0-4-89 364 F4
235 353 EB 315 12-0-5-89 365 F5
236 354 EC 316 12-0-6-89 d | 3e6 F6
237 355 ED 317 12-0-7-89 367 F7
238 356 EE 332 12-11-2-89 370 F8
239 357 EF 333 12-11-3-89 371 Fo
240 360 FO 334 1211489 | 0 | 060 30
241 361 F1 335 1211589 | 1 | 061 31
242 362 F2 336 1211689 | 2 | 062 32
243 363 F3 337 1211789 | 3 | o063 33
244 364 F4 352 11-0-2-89 4 | o064 34
245 365 F5 353 11-0-3-89 5 | 065 35
246 366 F6 354 11-0-4-89 6 | 066 36
247 367 F7 355 11-0-5-89 7 | o067 37
248 370 F8 356 11-0-6-89 g | 070 38
249 371 F9 357 11-0-7-89 9 | o7 39
250 372 FA 372 12110289 | | | 372 FA
251 373 FB 373 12-11-0-3-89 373 FB
252 374 FC 374 12-11.0-4-89 374 FC
253 375 FD 375 12-11.0-5-89 375 FD
254 376 FE 376 12-11-0-6-89 376 FE
255 377 FF 377 12-11-0-789 | EO | 377 FF




ASCII/BYTES

BYTE POSITION

BYTE POSITION

CHAR Left Right |Dec. CHAR Left Right |Dec.| Control Char
A 040400{000101 | 65 NUL | 000000 [000000| O | @
B 041000{000102 | 66 SOH | 000400 {000001 11 A
C 041400/000103| 67 STX |G01000 {000002 2| B
D 042000{000104 | 68 ETX [001400000003| 3| C
E 042400/000105 | 69 EOT | 002000 |000004 4| D
F 043000{000106| 70 ENQ |002400 |000005 5| E
G 043400(000107 | 71 ACK |003000 |000006| 6| F
H 044000(000110| 72 BEL | 003400 |000007 71 G
| 044400/000111| 73 BS 004000 (000010 8| H
J 045000{000112| 74 HT 1004400 (000011 911
K 045400 (000113 | 75 LF 005000 {000012| 10 | J
L 046000{000114 | 76 VT 005400 (000013 | 11 | K

@ M 046400|000115| 77 FF 006000 (000014 | 12| L
N 047000{000116 | 78 | CR |006400]000015| 13 | M
] 047400000117 | 79 § SO |007000 1000016 | 14 | N
P 050000000120 | 80 SI 007400 {000617| 15| O
Q 050400(000121 | 81 DLE |010000{000020| 16 | P
R 051000 (000122 | 82 DC1 |010400(000021| 17 | Q (X ON)
S 0514001000123 | 83 DC2 |011000|000022| 18 | R
T 052000|000124 | 84 ! DC3 |011400(000023| 19| S (X OFF)
v} 052400 |000125| 85 | DC4 |012000{000024| 20 | T
\ 053000000126 | 86 | NAK 1012400000025} 21 | U
w 053400000127 | 87 ' SYN 013000 (000026 22 | V
X 054000000130 | 88 | ETB |013400|000027| 23 | W
Y 054400 |000131 | 89 | CAN |014000 (000030, 24 | X
4 055000 [000132 | 90 | EM 1014400000031 25| Y

SUB |015000 000032 | 26 | Z
ESC |015400 /000033 | 27 | |
d 060400{000141 | 97 FS 016000 [000034 | 28 | \
b 061000000142 | 98 GS 016400 |000035| 29 I
c 061400{000143 | 99 RS 017000 000036{ 30
d 062000 {000144 {100 us 017400 {000037 ; 31
© 062400000145 {101 SPACE |020000 (000040 ' 32
f 063000000146 {102 ! 020400 [000041 1 33
q 063400000147 {103 - 021000 |000042 | 34
h 064000000150 {104 3 021400 000043:‘ 35
' 064400000151 {105 S 022000 (000044 : 36
1 065000 [000152 {106 . 022400 /000045 ! 37
k 0654001000153 {107 & 023000 |000046 ! 38
! 066000 {000154 {108 . 023400 [000047 | 39
@ m 066400 {000155 | 109 ( 024000 |000050 | 40 !
n 067000 |000156 {110 ) 024400 OOOOSH a1
O 067400{000157 {111 * 025000 {000052 ; 42
n 070000000160 {112 + 025400 |000053 ! 43
q 070400{000161 {113 . 026000 {000054 | 44
' 071000]000162 {114 - 026400 |000055 45
S 071400{000163 (115 . 027000 |000056 | 46
t 072000 {000164 116 / 027400 {000057 | 47
u 072400 (000165 (117 : 035000 |{000072 | 58
v 073000000166 118 , 035400 |000073 ! 59
w 073400{000167 119 . 036000 {000074 | 60
X 074000{000170 {120 036400 000075 61
y 074400000171 {121 - 037000 {000076 | 62
7 075000{000172 {122 ? 037400 |000077 | 63
¢ 040000 {000100! 64
[ 055400 (0001331 91
0 030000 {000060 | 48 056000 |{000134| 92
1 030400 (000061 | 49 ] 0564001000135 93
2 031000000062 | 50 A 057000 |000136; 94
3 031400 {000063 | 51 — 057400000137 | 95
4 032000 (000064 | 52 N 060000 [000140| 96
5 032400 |000065 | 53 ' 075400 (000173123
6 033000 { 000066 | 54 076000 {000174 {124
7 033400 (000067 | 55 \ 1076400 (000175{125
8 034000000070 | 56 ~ ' 1077000 (000176 | 126
9 034400000071 | 57 DEL |077400[000177 127 | 2 @

Bit: [o[1]2[s[4]s[6[7]

@ An alphabetic character upshift turns bit two on
A control character turns bit one off; however, terminal software
may prevent you from using a specific control character

NOTE: ASCII is a seven bit code

@



Octal/Decimal Conversion

2'S 0 1 2 3 4 5 6 7

comp

0 0 0 1 2 3 4 5 6 7
177770 10 8 9 10 1 12 13 14 15
177760 20 16 17 18 19 20 21 22 23
177750 30 24 25 26 27 28 29 30 31
177740 40 32 33 34 35 36 37 38 39
177730 50 40 41 42 43 44 45 46 47
177720 60 48 49 50 51 52 53 54 55
177710 70 56 57 58 59 60 61 62 63
177700 100 64 65 66 67 68 69 70 71
177670 110 72 73 74 75 76 77 78 79
177660 120 80 81 82 83 84 85 86 87
177650 130 88 89 90 91 92 93 94 95
177640 140 96 97 98 99 100 101 102 103
177630 150 | 104 105 106 107 108 109 110 111
177620 160 { 112 113 114 115 116 117 118 119
177610 170 | 120 121 122 123 124 125 126 127
177600 200 | 128 129 130 131 132 133 134 135
177570 210 | 136 137 138 139 140 141 142 143
177560 220 | 144 145 146 147 148 149 1650 151
177550 230 | 152 153 154 155 156 157 1568 159
177540 240 | 160 161 162 163 164 165 166 167
177530 250 | 168 169 170 171 172 173 174 175
177520 260 | 176 177 178 179 180 181 182 183
177510 270 | 184 185 186 187 188 189 190 191
177500 300 { 192 193 194 195 196 197 198 199
177470 310 | 200 201 202 203 204 205 206 207
177460 320 | 208 209 210 211 212 213 214 215
177450 330 | 216 217 218 219 220 221 222 223
177440 340 | 224 225 226 227 228 229 230 231
177430 350 | 232 233 234 235 236 237 238 239
177420 360 | 240 241 242 243 244 245 246 247
177410 370 | 248 249 250 251 252 253 254 255




Octal/Decimal Conversion

2's 0 1 2 3 4 5 6 7

ComP

177400 400 | 266 257 268 259 260 261 262 263
177370 410 | 264 265 266 267 268 269 270 271
177360 420 | 272 273 274 275 276 277 278 279
177350 430 | 280 281 282 283 284 285 286 287
177340 440 | 288 289 290 291 292 293 294 295
177330 450 | 296 297 298 299 300 301 302 303
177320 460 | 304 305 306 307 308 309 310 311
177310 470 | 312 313 314 315 316 317 318 319
177300 500 | 320 321 322 323 324 325 326 327
177270 510 | 328 329 330 331 332 333 334 335
177260 520 | 336 337 338 339 340 341 342 343
177250 530 | 344 345 346 347 348 349 350 351
177240 540 | 3562 353 354 355 356 357 358 359
177230 5560 | 360 361 362 363 364 365 366 367
177220 560 | 368 369 370 371 372 373 374 375
177210 570 | 376 377 378 379 380 381 382 383
177200 600 | 384 385 386 387 388 389 390 391
177170 610 | 392 393 394 395 396 397 398 399
177160 620 | 400 401 402 403 404 405 406 407
177150 630 | 408 409 410 411 412 413 414 415
177140 640 | 416 417 418 419 420 421 422 423
177130 650 | 424 425 426 427 428 429 430 431
177120 660 | 432 433 434 435 436 437 438 439
177110 670 | 440 441 442 443 444 445 446 447
177100 700 | 448 449 450 451 452 453 464 455
177070 710 | 456 457 458 459 460 461 462 463
177060 720 | 464 465 466 467 468 469 470 471
177050 730 | 472 473 474 475 476 477 478 479
177040 740 | 480 481 482 483 484 485 486 487
177030 750 | 488 489 490 491 492 493 494 495
177020 760 | 496 497 498 499 500 501 502 503
177010 770 | 504 505 506 507 508 509 510 511




Octal/Decimal Conversion

2's 0 1 2 3 4 5 6 7
comp

177000 || 1000 | 512 513 514 515 516 517 518 519
176770 | 1010 | 520 521 522 523 524 525 526 527
176760 || 1020 | 528 529 530 531 532 533 534 535
176750 || 1030 | 536 537 538 539 540 541 542 543
176740 || 1040 | 544 545 b546 547 548 549 550 551
176730 || 1050 | 552 553 554 555 556 557 558 559
176720 || 1060 | 560 561 562 563 564 565 566 567
176710 || 1070 | 568 569 570 571 572 573 574 575

176700 || 1100 | 576 577 578 579 580 581 582 583
176670 || 1110 | 584 585 586 587 588 589 590 591
176660 || 1120 | 592 593 594 595 596 597 598 599
176650 || 1130 | 600 601 602 603 604 605 606 607
176640 || 1140 | 608 609 610 611 612 613 614 615
176630 || 1150 | 616 617 618 619 620 621 622 623
176620 || 1160 | 624 625 626 627 628 629 630 631
176610 || 1170 | 632 633 634 635 636 637 638 639

176600 || 1200 | 640 641 642 643 644 645 646 647
176570 || 1210 | 648 649 650 651 652 653 654 655
176560 || 1220 | 656 657 658 6569 660 661 662 663
176550 (| 1230 | 664 665 666 667 668 669 670 671
176540 || 1240 | 672 673 674 675 676 677 678 679
176530 |[ 1250 | 680 681 682 683 634 685 686 687
176520 || 1260 | 688 689 690 691 692 693 694 695
176510 || 1270 | 696 697 698 699 700 701 702 703

176500 (| 1300 | 704 705 706 707 708 709 710 711
176470 || 1310 | 712 713 714 715 716 717 718 719
176460 || 1320 | 720 721 722 723 724 725 726 727
176450 || 1330 | 728 729 730 731 732 733 734 735
176440 || 1340 | 736 737 738 739 740 741 742 743
176430 || 1350 | 744 745 746 747 748 749 750 751
176420 || 1360 | 752 753 754 755 756 757 758 759
176410 || 1370 | 760 761 762 763 764 765 766 767




Octal/Decimal Conversion

2'S 0 1 2 3 4 5 6 7

comp

176400 || 1400 | 768 769 770 771 772 773 774 775
176370 || 1410 | 776 777 778 779 780 781 782 783
176360 || 1420 | 784 785 786 787 788 789 790 791
176350 | 1430 | 792 793 794 795 796 797 798 799
176340 || 1440 | 800 801 802 803 804 805 806 807
176330 (| 1450 | 808 809 810 811 812 813 814 815
176320 | 1460 | 816 817 818 819 820 821 822 823
176310 || 1470 | 824 825 826 827 828 829 830 831
176300 (| 1500 | 832 833 834 835 836 837 838 839
176270 || 1510 | 840 841 842 843 844 845 846 847
176260 || 1520 | 848 849 850 851 852 853 854 855
176250 || 1530 | 856 857 858 859 860 861 862 863
176240 [ 1540 | 864 865 866 867 868 869 870 871
176230 || 1550 | 872 873 874 875 876 877 878 879
176220 || 1560 | 880 881 882 883 884 885 886 887
176210 || 1570 | 888 889 890 891 892 893 894 895
176200 || 1600 | 896 897 898 899 900 901 902 903
176170 || 1610 | 904 905 906 907 908 909 910 911
176160 (1620 | 912 913 914 915 916 917 918 919
176150 || 1630 | 920 921 922 923 924 925 926 927
176140 || 1640 | 928 929 930 931 932 933 934 935
176130 |} 1650 | 936 937 938 939 940 941 942 943
176120 || 1660 | 944 945 946 947 948 949 950 951
176110 || 1670 | 952 953 954 955 956 957 958 959
176100 || 1700 [ 960 961 962 963 964 965 966 967
176070 |[ 1710 ] 968 969 970 971 972 973 974 975
176060 || 1720 | 976 977 978 979 980 981 982 983
176050 || 1730 | 984 985 986 987 988 989 990 991
176040 (| 1740 | 992 993 994 995 996 997 998 999
176030 || 1750 | 1000 1001 1002 1003 1004 1005 1006 1007
176020 |[ 1760 | 1008 1009 1010 1011 1012 1013 1014 1015
176010 || 1770 | 1016 1017 1018 1019 1020 1021 1022 1023




Octal/Decimal Conversion

(ASSUME 16 BIT POSITIVE INTEGER)

OCTAL DECIMAL

OCTAL DECIMAL

OCTAL DECIMAL

0
1000
2000
3000
4000
5000
6000
7000

10000
11000
12000
13000
14000
15000
16000
17000

20000
21000
22000
23000
24000
25000
26000
27000

30000
31000
32000
33000
34000
35000
36000
37000

40000
41000
42000
43000
44000
45000
46000
47000

50000
51000
52000
53000
54000
55000
56000
57000

0
512
1024
1536
2048
2560
3072
3584

4096
4608
5120
5632
6144
6656
7168
7680

8192
8704
9216
9728
10240
10752
11264
11776

12288
12800
13312
13824
14336
14848
15360
15872

16384
16896
17408
17920
18432
18944
19456
19968

20480
20992
21504
22016
22528
23040
23552
24064

60000
61000
62000
63000
64000
65000
66000
67000

70000
71000
72000
73000
74000
75000
76000
77000

100000
101000
102000
103000
104000
105000
106000
107000

110000
111000
112000
113000
114000
115000
116000
117000

120000
121000
122000
123000
124000
125000
126000
127000

130000
131000
132000
133000
134000
135000
136000
137000

24576
25088
25600
26112
26624
27136
27648
28160

28672
29184
29696
30208
30720
31232
31744
32256

32768
33280
33792
34304
34816
35328
35840
36352

36864
37376
37888
38400
38912
39424
39936
40448

40960
41472
41984
42496
43008
43520
44032
44544

45056
45568
46080
46592
47104
47616
48128
48640

140000
141000
142000
143000
144000
145000
146000
147000

150000
151000
152000
153000
154000
155000
156000
157000

160000
161000
162000
163000
164000
165000
166000
167000

170000
171000
172000
173000
174000
175000
176000
177000

177777

49152
49664
50176
50688
51200
51712
52224
52736

53248
53760
54272
54784
55296
55808
56320
56832

57344
57856
58368
58880
59392
59904
60416
60928

61440
61952
62464
62976
63488
64000
64512
65024

65535
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Binary

2n

2—"

-

16
32

64
128
256

512
024
2 048

u—y

4 096
8 192
16 384

32 768
131 072
262 144

524 288
048 576

1.0
0.5
0.25

0.125
0.0625
0.03125

0.01562
0.00781
0.00390

0.00195
0.00097
0.00048

0.00024
0.00012
0.00006

0.00003
0.00001
0.00000

0.00000
0.00000
0.00000

25
625

3125
65625
82812

41406
20703
10351

05175
52587
76293

38146
19073
09536

5

25
125
5625

78125
89062
94531

97265
48632
74316

5
25

625
8125
40625




Binary

2" n 2-"

2 097 152|21|0.00000 04768 37158 20312 5
4 194 304|22]0.00000 02384 18579 10156 25
8 388 608|23| 0.00000 01192 09289 55078 125

16 777 216| 24| 0.00000 00596 04644 77539 0625
33 554 432|25]|0.00000 00298 02322 38769 53125
67 108 864 |26/ 0.00000 00149 01161 19384 76562 5

134 217 728|27|0.00000 00074 50580 59692 38281 25
268 435 456|28|0.00000 00037 25290 29846 19140 625
536 870 91229 0.00000 00018 62645 14923 09570 3125

1 073 741 824|30|0.00000 00009 31322 57461 54785 15625
2 147 483 648|31|0.00000 00004 65661 28730 77392 57812 5
4 294 967 296 |32|0.00000 00002 32830 64365 38696 28906 25

8 589 934 592|33|0.00000 00001 16415 32182 69348 14453 125
17 179 869 184|34|0.00000 00000 58207 66091 34674 07226 5625
34 359 738 368|35|0.00000 00000 29103 83045 67337 03613 28125

68 719 476 736|36| 0.00000 00000 14551 91522 83668 51806 64062 5
137 438 953 47237 0.00000 00000 07275 95761 41834 25903 32031 25
274 877 906 944|38|0.00000 00000 03637 97880 70917 12951 66015 625

|549 755 813 888 39| 0.00000 00000 01818 98940 35458 56475 83007 8125
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Decimal to Octal to Hexadecimal

Decimal Octal Hex Decimal Octal Hex
0 000000 0000 64 000100 0040
1 000001 0001 65 000101 0041
2 000002 0002 66 000102 0042
3 000003 0003 67 000103 0043
4 000004 0004 68 000104 0044
5 000005 0005 69 000105 0045
6 000006 0006 70 000106 0046
7 000007 0007 71 000107 0047
8 000010 0008 72 000110 0048
9 000011 0009 73 000111 0049

10 000012 000A 74 000112 004A
11 000013 0o0B 75 000113 004B
12 000014 000C 76 000114 004C
13 000015 000D 77 000115 004D
14 000016 0OOE 78 000116 004E
15 000017 000F 79 000117 004F
16 000020 0010 80 000120 0050
17 000021 o011l 81 000121 0051
18 000022 0012 82 000122 0052
19 000023 0013 83 000123 0053
207000024 0014 84 000124 0054
21 000025 0015 85 000125 0055
22 000026 0016 86 000126 0056
23 000027 oo0L7 87 000127 0057
24 000030 0018 88 000130 0058
25 000031 0019 89 000131 0059
26 000032 001A 90 000132 005A
27 000033 001B 91 000133 0058
28 000034 001C 92 000134 005C
29 000035 001D 93 000135 005D
30 000036 001E 94 000136 00SE
31 000037 001F 95 000137 005F
32 000040 0020 96 000140 0060
33 000041 0021 97 000141 0061
34 000042 0022 98 000142 0062
35 000043 0023 99 000143 0063
36 000044 0024 100 000144 0064
37 000045 0025 101 000145 0065
38 000046 0026 102 000146 0066
39 000047 0027 103 000147 0067
40 000050 0028 104 000150 0068
41 000051 0029 105 000151 0069
42 000052 002A 106 000152 006A
43 000053 002B 107 000153 006B
44 000054 002C 108 000154 006C
45 000055 002D 109 000155 006D
46 000056 002E 110 000156 006k
47 000057 002F 111 000157 006F
48 000060 0030 112 000160 0070
49 000061 0031 113 000161 0071
50 000062 0032 114 000162 0072
51 000063 0033 115 000163 0073
52 000064 0034 116 000164 0074
53 000065 0035 117 000165 0075
54 000066 0036 118 000166 0076
55 000067 0037 119 000167 0077
56 000070 0038 120 000170 0078
57 000071 0039 121 000171 0079
58 000072 003A 122 000172 007A
59 000073 003B 123 000173 007B
60 000074 003C 124 000174 007C
61 000075 003D 125 000175 007D
62 000076 003E 126 000176 007E
63 000077 003F 127 000177 007F
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Decimal to Octal to Hexadecimal

Decimal Octal Hex Decimal Octal Hex
128 000200 0080 192 000300 00CO
129 000201 0081 193 000301 ooCl
130 000202 0082 194 000302 00C2
131 000203 0083 195 000303 0uC3
132 000204 0084 196 000304 00C4
133 000205 0085 197 000305 00CS
134 000206 0086 198 000306 00Cé6
135 000207 0087 199 000307 00C7
136 000210 0088 200 000310 o0C8
137 000211 0089 201 000311 00C9
138 000212 008A 202 000312 OuCA
139 000213 008B 203 000313 OucB
140 000214 008C 204 000314 oocc
141 000215 008D 205 000315 00CD
142 000216 008E 206 00031le 0OCL
143 000217 008F 207 000317 ooucr
144 000220 0090 208 000320 UOLO
145 000221 0091 209 000321 OOD1
146 000222 0092 210 000322 0OD2
147 000223 0093 211 000323 00D3
148 000224 0094 212 000324 vOD4
149 000225 0095 213 000325 00DS
150 000226 0096 214 000326 00D6
151 000227 0097 215 000327 00D7
152 000230 0098 216 000330 0O0D8
153 000231 0099 217 000331 00DY
154 000232 009A 218 000332 0ODA
155 000233 0098 219 000333 0ODB
156 000234 009C 220 000334 00DC
157 000235 009D 221 000335 GUDD
158 000236 009t 222 000336 0ODE
159 000237 009F 223 000337 0ODF
160 000240 00AC 224 000340 0O0EO
161 000241 00Al 225 000341 00EL
162 000242 00A2 226 000342 00E2
163 000243 00A3 227 000343 0OE3
164 000244 00A4 228 000344 oo0k4
165 000245 00AS 229 000345 00ES
166 000246 00A6 230 000346 UOEG
167 000247 00A7 231 000347 00E7
168 000250 00A8 232 000350 00ESB
169 000251 00A9 233 000351 00EY
170 000252 00AA 234 000352 00EA
171 000253 00AB 235 000353 U0EB
172 000254 00AC 236 000354 00EC
173 000255 00AD 237 000355 UOED
174 000256 O00AE 238 000356 OOEE
175 000257 OOAF 239 000357 UOEF
176 000260 00BO 240 000360 0OFU
177 000261 00BL 241 000361 OUFl
178 000262 00B2 242 000362 UOF2
179 000263 00B3 243 000363 0O0F3
180 000264 00B4 244 000364 00F4
181 000265 00BS 245 000365 OUFS
182 000266 00B6 246 000366 00F6
183 000267 0UB7 247 000367 00F7
184 000270 00B8 248 000370 0OF8
185 000271 00B9 249 000371 0OF9
186 000272 COBA 250 000372 0O0FA
187 000273 00BB 251 000373 0OFB
188 000274 00BC 252 000374 OOFC
189 000275 00BD 253 000375 00FD
190 000276 OOBE 254 000376 UOFE
191 000277 UOBF 255 000377 OOFF
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Decimal to Octal to Hexadecimal

A-20

Decimal Octal Hex Decimal Octal Hex
0 000000 0000 16384 040000 4000

256 000400 0100 16640 040400 4100
512 001000 0200 16896 041000 4200
768 001400 0300 17152 041400 4300
1024 002000 0400 17408 042000 4400
1280 002400 0500 17664 042400 4500
1536 003000 0600 17920 043000 4600
1792 003400 0700 18176 043400 4700
2048 004000 0800 18432 044000 4800
2304 004400 0900 18688 044400 4900
2560 005000 0AO0O 18944 045000 4A00
2816 005400 0BOO 19200 045400 4B0OO
3072 006000 0CO0 19456 046000 4C00
3328 006400 0D0O 19712 046400 4D00
3584 007000 OE0O 19968 047000 4E00
3840 007400 OFO00 20224 047400 4F00
4096 010000 1000 20480 050000 5000
4352 010400 1100 20736 050400 5100
4608 011000 1200 20992 051000 5200
4864 011400 1300 21248 051400 5300
5120 012000 1400 21504 052000 5400
5376 012400 1500 21760 052400 5500
5632 013000 1600 22016 053000 5600
5888 013400 1700 22272 053400 5700
6144 014000 1800 22528 054000 5800
6400 014400 1900 22784 054400 5900
6656 015000 1A00 23040 055000 5A00
6912 015400 1BOO 23296 055400 5B00O
7168 016000 1C00 23552 056000 5C00
7424 016400 1DOO 23808 056400 5D00
7680 017000 1E00O 24064 057000 5E00
7936 017400 1F0O 24320 057400 SFO00
8192 020000 2000 24576 060000 6000
8448 020400 2100 24832 060400 6100
8704 021000 2200 25088 061000 6200
8960 021400 2300 25344 061400 6300
9216 022000 2400 25600 062000 6400
9472 022400 2500 25856 062400 6500
9728 023000 2600 26112 063000 6600
9984 023400 2700 26368 063400 6700
10240 024000 2800 26624 064000 6800
10496 024400 2900 26880 064400 6900
10752 025000 2A00 27136 065000 6A00
11008 025400 2B0O 27392 065400 6B00O
11264 026000 2C00 27648 066000 6C00
11520 026400 2D00O 27904 066400 6D0O
11776 027000 2E00 28160 067000 6E00
-12032° 027400 2F00 28416 067400 6F00
12288 030000 3000 28672 070000 7000
12544 030400 3100 28928 070400 7100
12800 031000 3200 29184 071000 7200
13056 031400 3300 29440 071400 7300
13312 032000 3400 29696 072000 7400
13568 032400 3500 29952 072400 7500
13824 033000 3600 30208 073000 7600
14080 033400 3700 30464 073400 7700
14336 034000 3800 30720 074000 7800
14592 034400 3900 30976 074400 7900
14848 035000 3A00 31232 075000 7A00
15104 035400 3B0O 31488 075400 7B0O
15360 036000 3C00 31744 076000 7C00
15616 036400 3D00 32000 076400 7D00
15872 037000 3E00 32256 077000 7E00
16128 037400 3F00 32512 077400 7F00




Decimal to Octal to Hexadecimal

Decimal Octal Hex Decimal Octal Hex
32768 100000 8000 49152 140000 C000
33024 100400 8100 49408 140400 C100
33280 101000 8200 49664 141000 C200
33536 101400 8300 49920 141400 €300
33792 102000 8400 50176 142000 €400
34048 102400 8500 50432 142400 C500
34304 103000 8600 50688 143000 C600
34560 103400 8700 50944 143400 C700
34816 104000 8800 51200 144000 €800
35072 104400 8900 51456 144400 €900
35328 105000 8A00 51712 145000 CAO00
35584 105400 8BOO 51968 145400 CBOC
35840 106000 8CO0 52224 146000 CCuO
36096 106400 8D0OO 52480 146400 CDOO
36352 107000 BEUO 52736 147000 CEO0O
36608 107400 8FO00 52992 147400 CFO0
36864 110000 9000 53248 150000 DOO0O
37120 110400 9100 53504 150400 D100
37376 111000 9200 53760 151000 D200
37632 111400 9300 54016 151400 D300
37888 112000 9400 54272 152000 D400
38144 112400 9500 54528 152400 D500
38400 113000 9600 54784 153000 D600
38656 113400 9700 55040 153400 D700
38912 114000 9800 55296 154000 D800
39168 114400 9900 55552 154400 D900
39424 115000 9A00 55808 155000 DAOO
39680 115400 9BOO 56064 155400 DBOO
39936 116000 9C00 56320 156000 DCOO
40192 116400 YDOO 56576 156400 DDOO
40448 117000 9E00 56832 157000 DEOO
40704 117400 9F00 57088 157400 DF0O
40960 120000 A000 57344 160000 E00O
41216 120400 Al100 57600 160400 E100
41472 121000 A200 57856 161000 E200
41728 121400 A300 58112 161400 E300
41984 122000 A400 58368 162000 E400
42240 122400 A500 58624 162400 E500
42496 123000 A600 58880 163000 E600
42752 123400 A700 59136 163400 E700
43008 124000 A800 59392 164000 E800
43264 124400 A900 59648 164400 E900
43520 125000 AAQO 59904 165000 EA0O
43776 125400 ABOO 60160 165400 EBOO
44032 126000 ACO0 60416 166000 ECOO
44288 126400 ADOO 60672 166400 EDOO
44544 127000 AEQO 60928 167000 EEOO
44800 127400 AFO00 61184 167400 EFO0O0
45056 130000 B00OO 61440 170000 FOOO
45312 130400 B100 61696 170400 FL00
45568 131000 B200 61952 171000 F200
45824 131400 B300 62208 171400 F300
46080 132000 B400 62464 172000 F400
46336 132400 B500 62720 172400 F500
46592 133000 B600 62976 173000 F600
46848 133400 B700 63232 173400 F700
47104 134000 B80O 63488 174000 F800
47360 134400 B90O 63744 174400 F900
47616 135000 BAOO 64000 175000 FAOO
47872 135400 BBOO 64256 175400 FBOO
48128 136000 BCOO 64512 176000 FCOO
43384 136400 BD0OO 64768 176400 FDOO
48640 137000 BEOO 65024 177000 FEOO
48396 137400 BFOO 65280 177400 FFOO




EIA Modem/Terminal Interface

EIA RS-232-C AND CCITT V24
PLUG/PIN DESIGNATIONS

=l CIRCUIT
PIN NAME Q O | FUNCTION (CCITT) (EIA)
ee
“«~ >
1| FG FRAME GROUND. . . . .. 101 (AA)
2 | TD ~ | TRANSMITTED DATA .. 103 (BA)
3 | RD « RECEIVED DATA. . . ... 104 (8B)
4 | RTS —~ | REQUESTTOSEND.... 105 (CA)
5 | CTS « CLEARTOSEND ...... 106 (CB)
6 | DSR « DATA SET READY .. ... 107 (ce)
7 | SG SIGNAL GROUND . . ... 102 (AB)
8 | DCD « DATA CARRIER
DETECT .......... 109 (CF)
9 « POSITIVE DC TEST
VOLTAGE
10 « NEGATIVE DC TEST
VOLTAGE
1 UNASSIGNED
12 (S)DCD <« SECONDARY DATA CARRIER
DETECT . .. ... 122 (SCF)
13 (S)ICTS < SECONDARY CLEAR
TOSEND . . . ... 121 (SCB)
14 | (S)ITD — | SECONDARY TRANSMITTED
. DATA . .. ... .. 118 (SBA)
15 | TC < TRANSMITTER CLOCK. . 114 (DB)
16 | (S)RD « SECONDARY RECEIVED
DATA ..., .. 119 (SBB)
17 | RC < RECEIVER CLOCK. . . .. 115 (DD)
18 - | RECEIVERDIBIT
CLOCK
19 | (S)RTS — | SECONDARY REQUEST
TOSEND, . . .. ... .. 120 (SCA)
20 | DTR - | DATA TERMINAL
READY ........... 108.2 (CD)
21 | sa < SIGNAL QUALITY
DETECT........... 110 (CG)
22 | RI < RING INDICATOR . .. .. 125 (CE)
23 - | DATA RATE
SELECT........ 111/112  (CH/Cl)
24 | (TC) - | EXTERNAL TRANSMITTER
OCK ... ..... 113 (DA)
25 - | BUSY

NOTE: DCE — DATA COMMUNICATIONS EQUIPMENT
DTE — DATA TERMINAL EQUIPMENT
*SCA is on Pin 11 for 202C's.
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EIA Modem Interface

INTERFACE VOLTAGE

NOTATION NEGATIVE POSITIVE
Binary State 1 0
Signal Condition Marking Spacing
Function OFF ON
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EIA Modem Interface

INTERCHANGE CIRCUITS BY CATEGORY

-

CIRCUIT
Type

COMMON

CONTROL]

DATA

TIMING

CONTROL|

DATA

CONTROL

OTHER

A-2Y4

Circuit PIN | RS-232C Circuit | RS-449
AB 7 SIGNAL GROUND SG SIGNAL GROUND
sC SEND COMMON ™
RC RECEIVE COMMON ‘
IS TERMINAL IN SERVICE
CE 22 |RING INDICATOR Ic INCOMING CALL
CcD | 20 |DATA TERMINAL READY TR TERMINAL READY
cc 6 |DATA SET READY DM |DATA MODE
BA 2 | TRANSMITTED DATA SD SEND DATA
BB 3 |RECEIVED DATA RD RECEIVE DATA
DA | 24 |TRANSMITTER SIGNAL ELEMENT |TT TERMINAL TIMING
TIMING (DTE SOURCE)
DB 15 | TRANSMITTER SIGNAL ELEMENT |sT SEND TIMING
TIMING (DCE SOURCE)
DD 17 |RECEIVER SIGNAL ELEMENT RT RECEIVE TIMING
TIMING
CA 4 |REQUEST TO SEND RS REQUEST TO SEND
cB 5 |CLEAR TO SEND cs CLEAR TO SEND
CF 8 |RECEIVED LINE SIGNAL RR |RECEIVER READY
DETECTOR
cG 21 |SIGNAL QUALITY DETECTOR sa SIGNAL QUALITY
NS NEW SIGNAL
SF SELECT FREQUENCEY
.CH 23 |DATA SIGNAL RATE SELECTOR |SR SIGNALING RATE SELECTOR
(DTE SOURCE)
cl 23 |DATA SIGNAL RATE s SIGNALING RATE INDICATOR
(DCE SOURCE)
SBA | 14 |SECONDARY TRANSMITTED DATA|SSD |SECONDARY SEND DATA
SBB | 16 |SECONDARY RECEIVED DATA SRD |SECONDARY RECEIVE DATA
SCA | 19 |SECONDARY REQUEST TO SEND |SRS |SECONDARY REQUEST TO
SEND
SCB | 13 |SECONDARY CLEAR TO SEND SCS |SECONDARY CLEAR TO SEND
SCF | 12 |SECONDARY RECEIVED LINE SRR |SECONDARY RECEIVER
SIGNAL DETECTOR READY
LL LOCAL LOOPBACK .‘ s!,j
RL REMOTE LOOPBACK U
T™M | TEST MODE
ss SELECT STANDBY
sB STANDBY INDICATOR
1 PROTECTIVE GROUND SHIELD
9,10 |RESERVED FOR DATA SET SPARE ]
TESTING
11,18| UNASSIGNED

-



EIA Modem Interface

INTERCHANGE CIRCUITS BY CATEGORY

CONTACT NUMBERS

CIRCUIT
DIRECTION

TO DCE
FROM DCE

TO DCE
FROM DCE
TO DCE
FROM DCE

TO DCE
FROM DCE

TO DCE
FROM DCE
FROM DCE

TO DCE
FROM DCE
FROM DCE
FROM DCE

TO DCE

TO DCE

TO DCE
FROM DCE

TO DCE
FROM DCE

TO DCE
FROM DCE
FROM DCE

TO DCE
TO DCE
FROM DCE

TO DCE
FROM DCE

UMBERS | . . NDATION V.24
i ] Circuit C.C.LT.T. RECOMMENDATIO
19 5 102 SIGNAL GROUND
37 9 102a DTE COMMON
G 20 6 102b DCE COMMON
28
15 125 CALLING INDICATOR
12,30a 108/2 DATA TERMINAL READY
11,29a 107 DATA SET READY
422a 103 TRANSMITTED DATA
6.242 104 RECEIVED DATA
17,35a 13 TRANSMITTER SIGNAL ELEMENT
TIMING (DTE SOURCE)
5,23a 114 TRANSMITTER SIGNAL ELEMENT
TIMING (DCE SOURCE)
8,26 115 RECEIVER SIGNAL ELEMENT
TIMING (DCE SOURCE)
7,25a 105 REQUEST TO SEND
9,27a 108 READY FOR SENDING
13,31a 109 DATA CHANNEL RECEIVED LINE
SIGNAL DETECTOR
33 110 DATA SIGNAL QUALITY DETECTOR
34
16b 126 SELECT TRANSMIT FREQUENCY
16b 11 DATA SIGNALING RATE SELECTOR
(DTE SOURCE)
2 112 DATA SIGNALING RATE
(DCE SOURCE)
3 118 TRANSMITTED BACKWARD CHANNEL DATA
4 119 RECEIVED BACKWARD CHANNEL DATA
7 120 TRANSMIT BACKWARD CHANNEL
LINE SIGNAL
8 121 BACKWARD CHANNEL READY
2 122 BACKWARD CHANNEL RECEIVED
LINE SIGNAL DETECTOR
T
\ 10 141 LOCAL LOOPBACK
/ 14 140 REMOTE LOOPBACK
18 142 TEST INDICATOR
32 116 SELECT STANDBY
36 17 STANDBY INDICATOR
1 1
0 3.21a

o

oo

Joint assignment

First segment, second segment
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ATC

HP3000 COMMUNICATION CONTROLLERS

30032B ASYNCHRONOUS TERMINAL CONTROLLER

The HP 30032B Asynchronous Terminal Controller is an interface for
low-speed bit-serial asynchronous devices (e.g., terminals, bit
serial 1line printers, etc.). The controller can multiplex data
transmission for up to 16 ports which may be hardwired or modem con-
nected, or any mix thereof. IOTERMO interfaces the ATC hardware to
the MPE operating system.

Features

e IOTERMO provides speeds of: 110, 150, 300, 600, 1200, 2400 baud.
The ATC hardware speed senses all baud rates.

® Will operate in full duplex or half duplex.

e Character sizes can vary from 5 to 8 bits excluding start and stop
bits; however, only seven or eight data bit characters are sup-
ported on an HP 3000.

e Supports Bell 103J, 113D, 202S, 202T, 212A modems, VA3451, and
HP35016A modems. Additional modems have been used but have not
been verified/certified by HP.

e Supports RS-232-C and CCITT V.24 interface specifications.

e 0dd or even parity may be generated on transmitted data. Parity is
generated but not verified on received data. Default parity on
output is ODD.

e Operates in direct I/0 mode, i.e., one CPU interrupt for each
character sent/received.

ATC Hardware Components

HP 30032B Provides support of data transfers for up to 16
hardwired ports.

HP 30032B-001 Adds support of full duplex modem control signals for
these same 16 ports.

HP 30032B-002 Adds support of half duplex control signals for the
same 16 ports.

With the HP30032B and options 001 and 002, any of
these 16 ports can support either direct connected
devices, full or half duplex modems in any
combination.



ADCC

30018A ASYNCHRONOUS DATA COMMUNICATIONS CONTROLLER

The HP 30018A Asynchronous Data Communications Controller (ADCC) is
an interface for low-speed bit-serial asynchronous devices. The in-
terface consists of an ADCC main and extend PCA which multiplexes
data transmission for 8 ports which may be hardwired or modem con-
nected or any mix thereof. HIOTERMO interfaces the ADCC hardware to
the MPE operating system.

Functions

e HIOTERMO provides speeds of 110, 150, 300, 600, 1200, 2400, 4800,
and 9600. HIOTERMO will speed sense up to 2400 baud.

e Will operate in full duplex or half duplex. Half duplex is sup-
ported only on the Series 30 and 33.

e Character sizes vary from 10 to 11 bits including start and stop
bits where data is either 7 or 8 bits in length.

® Provides modem control for Bell 103J, 113D, 202S, 202T, 212A
modems, VA3451, and HP35016A modems. Note: 202S modems are half
duplex and are supported only on the Series 30 and 33.

e Supports the RS-232-C and CCITT V.24 interface specifications.

® 0dd or even parity may be generated on transmitted data; even
parity is generated and checked on received data. Default parity
for the series 3x/Ux/64 is pass thru.

® Provides four control lines for modem control.

® Performs all the generation of service requests and interrupt sig-
nals via channel programs.

® Detects parity errors, over-run errors, and break conditions.



ATP

30144A, 30145A, 30155A ADVANCED TERMINAL PROCESSOR

The Advanced Terminal Processor (ATP) is an interface for low and
medium-speed bit-serial asynchronous devices. The interface consists
of a System Interface Board (SIB) and up to 8 asynchronous interface
boards (AIB). It can multiplex data for up to 96 ports which may be
hardwired or on modems or a mix thereof. HIOTERM1 interfaces the
ATP hardware to the MPE operating system.

Functions

The HIOTERM1 provides speeds of 110, 300, 600, 1200, 2400,4800,
and 9600. The ATP hardware will speed sense at all supported
speeds.

® Operates in full duplex.

o Character size is 10 bits including one start and one stop bit.
NOTE: At 110 Baud there is a delay after sending a character to
simulate a second stop bit.

e Provides modem control for BELL 103J, 113D, 202T, 212A, VA3451,
and HP35016A modems. NOTE: Half duplex is not supported.

e Supports the RS-232C, RS-422, and CCITT V.24 interface
specifications.

e 0dd, even, or pass thru parity may be generated on transmitted
data. Default on output data is odd when FOPENed and even or pass
thru when speed-sensed.

e Hardware is responsible for data transfers via direct memory

access.
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ATC/ADCC/ATP

ASYNC TERMINAL I/0 CONFIGURATION

ASYNCHRONOUS

TERMINAL CONTROLLER

HP 30032B DRIVER IOTERMO

ASYNCHRONOUS

DATA COMMUNICATIONS CONTROLLER

HP 30018A DRIVER HIOTERMO

ADVANCED TERMINAL PROCESSOR
HP 30144A SIB
HP 30145A DIRECT CONNECT AIB
HP 30155A MODEM AIB

DRIVERS

LOGICAL DEVICE #?

DRT #? For

DRT= 7

10

13

16

For

DRT# =

UNIT #? For
For

For

HIOTERM1, HIOASLPO

any appropriate number
ATC:

(for
(for
(for
(for

first system)
second system)
third system)
fourth system)

ADCC and ATP:

(IMBI# x 128) + (CHANNEL# x 8) + DEVICE#

ATC = 0-15 for each system
ADCC = 0 for all ports on each system
ATP = 0-95 for each subsystem

SOFTWARE CHANNEL #? 0O

TYPE? 16 or 32

SUBTYPE?
Subtype 0

Subtype 1

Subtype 2

Subtype 3

Speed Sensing:
Directly connected terminals requiring speed sensing.

Asynchronous full duplex modems such as Bell 103's and
CCITT V.21 modems requiring speed sensing.

Asynchronous half duplex modems with reverse channels
(such as Bell 202S and CCITT V.23 modems). Speed sens-
ing is performed and "Data Rate Select" (RS232C "CH"
-CCITT 111) is set ON. Not available on HP 4X/6Y4.

Identical to subtype 2 except that "Data Rate Select"
is set OFF. Not available on HP UX/64.



ATC/ADCC/ATP

Subtype

No Speed Sensing - Speed Specified:

4 Identical to subtype O except that automatic speed
sensing 1is disabled. This subtype is intended for
operation with leased-1line full duplex modems which can
be configured to operate without control signals (i.e.,

202T).

Subtype 5 Identical to subtype 1 except that automatic
sensing is disabled.

Subtype 6 Identical to subtype 2 except that automatic
sensing is disabled. Series II/II only.

Subtype 7 Identical to subtype 3 except that automatic
sensing is disabled. Series II/III only.

Subtype 14 Directly connected 2631B.

Subtype 15 Remote 2631B over full duplex modems.
SPEED IN CPS? up to 9600 baud
TERM TYPE?
(See the table of terminal types on the following page.)
RECORD WIDTH?

40 (words). Default varies with terminal, 66 for printers.

OUTPUT DEVICE?
Class name or Ldev #
ACCEPT JOBS/SESSIONS? YES
ACCEPT DATA? YES
INTERACTIVE? YES
DUPLICATIVE? YES
INITIALLY SPOOLED? NO
DRIVER NAME? IOTERMO, HIOTERMO, HIOTERM1, HIOASLPO
DEVICE CLASSES? (optional)
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TERMINAL TYPES

B-8

Term | Device Type = 16 subtype= | Typical | Term.Protocol(d)
Type ATC RADCC |ATP |SSLC| INP | Terminal | ENQ/|X ON/|Block
(a) (b)  [(®) [(B) |(c) | (c) ACK [X OFF |Mode
0 0-7 - - -- -- ASR 33 No | Yes No
1 0-7 |-- [-- |-- | -- |asr 37 No | Yes | No
2 0-7 -- - - -- ASR 35 No | Yes No
3 0-7 -- -- -- -- |Execuport |[No | Yes | No
4 0-7 0-5 |-- |[-- -- |Datapoint |No | Yes | No
5 o-7 - == |-- -- | Memorex No | Yes | No
1240
6 0-7 0-5 [0-1 |-- -- | Terminet |[No | Yes | No
9 0-7 0-5 |0-1 | -- -- | Minibee No | Yes | No
10 0-T 0-5|0-1|-- -- | HP 2640B/ |[Yes| Yes | Yes
/45,
HP 262X;
11 0-7 0-5|-- | -- -- | HP 2640A |Yes| Yes | Yes
full enter
capability
12 0-7 0-5|0-1§ -- -- | HP 2645K |Yes| Yes | Yes
8 bit word
w/o parity
13 0-7 0-510-1| -- -- | Telenet No | Yes | No
Pseudo-
Terminal
or 2601
1y -- -- | -- 10-3| 0-3| Multipoint |No | No Yes
(HP 26xx,
HP 307x)




TERMINAL TYPES

CARRIAGE CONTROL

Term Parity | Cursor | CTL-H Form Comments

Type | Check|[Type| Back- | Reply Feed
(e) [(£f) | space Reply (g)

0 Yes |1,2 | No \(%134)| LF
reply
used.
1 Yes 1,2 Yes LF Yes
2 Yes |1,2 | No \(%134) | Yes
3 Yes 1,2 | Yes LF Yes
N Yes [1,2 | Yes Ctl-Y | LF Series 30/33 ADCC:
(EM) reply | Subtypes 0-5.
No display| used.
5 Yes 1,2 Yes LF Yes
6 Yes |1,2 | Yes LF Yes
9 Yes 1,2 | Yes null Yes At input ESC-A -
ESC-E, ESC-H, ESC-J
and ESC-K are
stripped off on
Series II/III
10 Yes [1,2 | Yes null Yes Uses ENQ/ACK hand-
shake when write to
terminal is greater
than 80 characters.

11 Yes 1,2 | Yes null Yes Limited support for

line block mode.

12 No, |5 Yes null Yes Uses ENQ/ACK hand-
8 shake when write to
data terminal is greater
bits than 80 characters.

13 Yes 1,2 | Yes null Yes No echo.

14 Yes [6,9 |n/a n/a n/a Not used on ATC or

ADCC. MTS/3000
required.
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TERMINAL TYPES

Term Device type=16, subtype= Typical |Term.Protocol(d)
Type | ATC [ ADCC[ ATP | SSLC[ INP| Terminal [ENQ/[X ON/|Block
{a) (®) | ®) [ () | (c) | (c) ACK | X OFF|Mode
15 0-7 0-5| 0-1 | -~ -- | HP 2635 8 | Yes | Yes | No
bit word
w/o parity|
16 0-7 0-5 0-1 [-- -- | HP 2635 Yes | Yes |No
T bit word
17 -- -- 0-1 |0-3 | 0-3 | Reserved |No |No Yes
18 0-7 0-5] 0-1 |-- -- | General No |Yes |[No
Non-HP
Terminal
31 0-7 -- - -- -- Default No Yes No
Series III
only
Terminal
Device Type = 32
19 14-15/14-15{14-15] -- -- | 2631B No |Yes [No
Serial
Printer
20 No 1y 1y | -- -- | 2631B No |Yes |No
21 No |1L4-15|14-15(-- -- |2631B No |Yes |[No
22 No 1y 1y | -- -- | 2631B No |Yes [No

Footnotes are on page B-12.
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TERMINAL TYPES

CARRIAGE CONTROL

Term Parity | Cursor| CTL-H Form Comments

Type | Check|[Type| Back- | Reply Feed
(3) |(f) | space Reply| (g)

15 No, 5 Yes LF Yes Use ENQ/ACK hand-
8 shake when write to
data) terminal is greater
bits than 80 characters.

Sends ENQ before
writing. Does not
time out.

16 Yes 1,2 Yes LF Yes Uses ENQ/ACK hand-
shake when write to
terminal is greater
than 80 characters.
Sends ENQ before
writing. Does not

time out.

17 Yes | 9 n/a n/a n/a Not used on ATC or
ADCC

18 Yes | 1,2 | Yes null Yes No DC1 sent to

start read. No
ENQ/ACK handshake.

31 Yes | 1,2 | Yes \(%13k4)| Yes

19 Yes |1 n/a n/a Yes Status checking
done, extensive
operator messages.

20 No 5 n/a n/a Yes Same as 19 but no
parity.

21 Yes |1 n/a n/a Yes 60 second time-out
on status check.

22 No 5 n/a n/a Yes Same as 21 but no

parity.

Footnotes are on page B-12.
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TERMINAL TYPES

(a) When successive HELLO commands are used without the use of
the TERM parameter, and without any intervening BYE com-
mands, the termtype value is carried forward.

(b) ATC, ADCC, & ATP subtypes are described on page B-Y4.

(c) SSLC & INP subtype =
0 Group poll Hp 264x
1 Individual poll Hp 264x
2 Group poll HP 307x
3 Individual poll HP 307x

(d) CTL-S & CTL-Q are allowed on all but logon types for multi-
point, termtypes 14 and 17.

(e)

SERIES III HP 3000 OUTPUT
TERMINAL GENERATES GENERATES HP 3000 INPUT
0dd parity 0dd parity No parity checking is

or none (0)

Even parity
or none (1)

Even parity

accomplished unless
explicitly enabled via
FCONTROLS. The eighth
bit is always set to
zero.

SERIES 3X/4X/64

HP 3000 OUTPUT

TERMINAL GENERATES GENERATES HP 3000 INPUT
0dd parity Eighth bit Eighth bit is passed
or none (0) is passed through.

Even parity
or none (1)

Even parity

Even parity is
checked on input.

Parity verification may be allowed using the HP 3000 file
system to enable and disable parity checking, to enable
and disable binary transfers, and to set parity. All of
these are accomplished using the FCONTROL intrinsic, and
may be used on all but logon terminal types 12 and 15.

(f) Types =

1 odd

2 even

3 7 data, 8=0

4 7 data, 8=1

5 8 data bits, no
parity

(g) Form Feed Char=%14

B-12
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7 reserved
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ATC/ADCC/ATP CABLING

TELECOMMUNICATIONS
DATA DATA NETWORK DATA DATA
TERMINAL COMMUNICATION COMMUNICATION TERMINAL
EQUIPMENT  EQUIPMENT EQUIPMENT EQUIPMENT

DATA TRANSMISSION CHANNEL——m>

' DTEA}————{iDCE P————{V TCN P————{rDCEA}————4ABfE I

STATION A STATION B

COMMUNICATIONS NETWORK COMPONENTS

RS232C MODEM/HARDWIRE EXTENSION CABLE
M IONS

ANUFACTURING SPECIFICAT
(CABLE, UNSHIELDED)

The specification establishes requirements for a 3 or 25 conductor
external low voltage computer cable with overall jacket: U.L. style

2560.
ELECTRICAL

Voltage Rating: 30V for Class 2 wiring systems only (220V rms test

MECHANICAL

Singles:
Insulation:

Cable Lay:

Jacket:

Color:

between conductors).

Three or twenty-five 26 (7 x 34) AWG tinned copper;
tinned after stranding.

PVC, seven-mil minimum wall thickness; rated at +60°C.
Twist singles for flexibility.

Fillers, cloth or nylon binding

may be used for a smooth, round construction.

PVC, 35-mil minimum wall thickness; rated at +60°¢C.

Jade Gray per Visual Color Std., HP Part No.6009-0021.



ATC/ADCC/ATP CABLING

25 PIN RS232C INTERFACE CABLES FOR ATC, ADCC, ATP

Modem to connector panel, 25 ft. 30062B

50 ft. 30062B-001
Terminal to connector panel or US modem, 16 ft. 132n2N
Terminal to connector panel or European modem, 16 ft. 132n2M

n =2 262X port 1
3 264X
4 262X port 2 and 2382

Extension cable, 25 ft. 30062C
50 ft. 30062C-001

3 PIN RS232C INTERFACE CABLES FOR ATP

Terminal to connector panel 132n2X
(25 pin to 3 pin)

n =2 262X port 1
3 264X
4 262X port 2 and 2382

Adapter Cable to convert 25 pin 30152A
(connector to 3 pin)

Extension Cable, 50 ft. 30153A

5 WIRE RS422 INTERFACE CABLES FOR ATP

Terminal to connector panel, 16 ft.
262X 13222P
264X 132321
(Terminal must have opt 035)

Extension Cable, 90 ft. 30154A



ATC/ADCC/ATP CABLING

5 PIN RS422 HARDWIRE OR EXTENSION CABLE FOR ATP

The specification establishes requirement for a 5 conductor
shielded cable - UL styles 2464 and 1061.

ELECTRICAL

Voltage Rating: 300V rms @800oC (1000V rms between conductors
and conductors to shield.

Conductor Resistance, dc: <30 ohms/1000 ft.

Mutual Pair Capacitance: <=22 pf between wires in pair.

Stray Capacitance: <=40 pf between one wire and all others
(grounded)

Pair-to-Pair Balanced Crosstalk: >=40 dB of attenuation at
150KHz between any two pairs.

MECHANICAL

Singles: Two twisted pairs plus one single AWG 2U4(7X32) tinned,
stranded copper.

Insulation: PVC

Colors: One conductor of each twisted pair - white; the other
conductors - blk, brn. Single conductor - red.

Cable Lay: Twist the twisted pairs around the single.

Shield (Inner): Metallized polyester; metalization facing outward

Shield (Outer): Braid from AWG 36 tinned copper for 85% minimum
coverage.

Jacket: PVC, 35 mil minimum wall thickness.

Color: Pearl Gray cabinet per HP Visual Color Standard 6009-0108.

B-15



ATC/ADCC/ATP CABLING

ASYNCHRO NO S TERMINAL CONTROLLER
MODEM CABLE oIN C?NNECTIONS

(30
COMPUTER DATA SET
(BB) RECEIVE DATA 2<::}:J___)2 -SEND DATA (BA)
(BA) SEND DATA 3> —1—<3 -RECEIVE DATA (BB)
(CF) CARRIER DETECT N 4 -REQUEST TO SEND (CA)
(CD) DATA TERMINAL 5 >5 -CLEAR TO SEND (CB)
READY 6>—|- r—<6 -DATA SET READY (CC)
(AB) COMMON RETURN 7<_J [ >7 -COMMON RETURN (AB)
(CA) REQUEST TO SEND 8> —|—<8 -CARRIER DETECT (CF)
#*%(SCF) SECONDARY 10 10 SECONDARY REQUEST
RECEIVE LINE ll<—1 11 -TO SEND (ScA)*
SIGNAL DETECTOR 12> —|—>12 -SECONDARY RECEIVE
#%%(SCA) SECONDARY 13 13 LINE SIGNAL DETECT
REQUEST TO SEND 1y 1y (SCF)
19 L >19 SRTS*
(CC) DATA SET READY 20<—J-— —>20 -DATA TERMINAL READY (CD)
(CB) CLEAR TO SEND 22¢ 22
**(CH) FREQUENCY SELECT 23¢<——>23

* Required for 202S data sets only - physically strapped
together in the modem. The DTE can control SCA from
either pin 11 or pin 19.

*# European modems only.

*** For 202C modems; Pin 11 is Supervisory Transmitted Data
(SBA) at the DCE.
Pin 12 is Supervisory Receive Data (SBB)
at the DCE.
Cross connect pins 11-12 and 12-11 for
202C.



ATC/ADCC/ATP CABLING

ASYNCHRONOUS TERMINAL CONTROLLER
HARDWIRED/MODEh(ﬂmCz%(BZLNE) PIN CONNECTIONS

(DCE)
COMPUTER OR MODEM

(BA)
(BB)
(CA)
(CB)
(cc)
(AB)
(CF)

(SCF)

(SDA)
(¢D)
(CH)

SEND DATA -2
RECEIVE DATA -3
REQUEST TO SEND -4
CLEAR TO SEND 5
DATA SET READY -6
COMMON RETURN -7
CARRIER DETECT -8
SECONDARY CARRIER

DETECT -12
SECONDARY REQUEST

TO SEND -19

DATA TERMINAL READY-20
-23
MALE

FREQUENCY SELECT

v

v

O~ AT &EWN

[y
n

19
20

23

(DTE)
TERMINAL

-SEND DATA (BA)
-RECEIVE DATA (BB)
-REQUEST TO SEND (CA)
CLEAR TO SEND (CB)
-DATA SET REACY (CC)
-COMMON RETURN (AB)
-CARRIER DETECT (CF)

SECONDARY CARRIER
-DETECT (SCF)

SECONDARY REQUEST
-TO SEND (SCA)
-DATA TERMINAL READY (CD)

-FREQUENCY SELECT (CH)

FEMALE



ATC/ADCC/ATP CABLING

FOR UNSUPPORTED TERMINALS DIRECT CO ECTED ON AN
ATC THAT NEED RS-232-C SIGNALS CON FlG AS SUBTYPE 4,
AND CONSTRUCT CABLE AS FOLL S

DTE DCE
(COMPUTER) (EIA COMPATIBLE
DEVICE)

(BA) SEND DATA 2¢< 2 SEND DTA (BA)

(BB) RECEIVE DATA 3 >3 RECEIVE DATA (BB)
y [:—H REQUEST TO SEND (CA)
5 >5 CLEAR TO SEND (CB)
6 >6 DATA SET READY (CC)

(AB) COMMON RETURN 7¢<——|->7 COMMON RETURN (AB)
8 >8 CARRIER DETECT (CF)
20 >20 DATA TERMINAL READY (CD)

TO CABLE TERMINALS ON AN ADCC

202T MODEM, CONFIGURE
AS SUBTYPE O AND CO STRUCT WITHOUT SUPPORT USING THE
FOL OWING SPECIAL CABLE:
DTE DCE
(COMPUTER) (EIA COMPATIBLE DEVICE)
PIN PIN
(BA) SEND DATA 2<:}:J———>2 SEND DATA (BA)
(BB) RECEIVE DATA 3> _1—<3 RECEIVE DATA (BB)
y >4  REQUEST TO SEND (CA)
(AB) COMMON RETURN T< >7 COMMON RETURN (AB)
9 >9 POSITIVE DC TEST
20 >20 DATA TERMINAL READY (CD)



ASYNCHRONOUS MODEMS

Following are the recommended asynchronous modems and options to be
used in conjunction with the ATC, ADCC, and ATP. Note that these
options are those required at the CPU end (local). To insure suc-
cessful communication with the remote end, different options in the
remote data set may be required.

For further definition of these options/modem capabilities refer to
the relevant "Bell System Technical Reference" publication that is
available from your local Bell System Representative.

BELL 103J AND 113D MODEMS

0-300 Bits/sec, Asynchronous
Full duplex on 2-wire operation
Works with another 103, 113, 212A, VA3451, or HP35016A Modem

RECOMMENDATIONS
OPTION DESCRIPTION COMPUTER TERMINAL
Al Send Space Disconnect X X
B3 Receive Space Disconnect X X
Cc5 Loss of Carrier Disconnect X X
DT Fail Safe State on CN X X
Circuit OFF
E9 Auto Answer YES X




ASYNCHRONOUS MODEMS

BELL 202S MODEM

Asynchronous,half duplex, with Reverse Channel, in switched
network applications.
Speed 1200 bits per second.

NOTE: Not supported on an HP 3000/4X/6M4

RECOMMENDATIONS
OPTION DESCRIPTION COMPUTER TERMINAL
Al Local copy on primary X
A2 No local copy on primary X
B3 Local copy on Reverse Note 1
BY No local copy on Reverse
C5 Telephone company engineer X X
timing options
D8 Data Set Ready Interface
lead OFF in Analog X X
loopback test mode
E9 Automatic Answer IN (Note X
E10 Automatic Answer OUT 2)
F11 Signal ground connected to X
Frame Ground

Notes: 1. If terminal has internal echo capability to provide
local copy use B4, otherwise specify B3 for local
copy.

2. Auto answer depends on application. Generally, the
terminal is dialed manually, and the computer auto
answers.



ASYNCHRONOUS MODEMS

3ELL 202T-L1A MODEM

\synchronous Modem, provides Self Test, Analog Loopback and
lemote Test capabilities.

jenerally, used with HP 3000 at 1200 bits per second; full
juplex on normal 3002 channel 4-wire service (no reverse
shannel).

Subtype 4 is preferred for configuration without speed sense.
(Subtype 0 may also be used, however, noisy line or power
failure may cause potential trouble with speed sense.)

RECOMMENDATIONS
OPTION DESCRIPTION COMPUTER TERMINAL

A2 No local copy on primary X X
channel

BY No local copy on reverse X X
channel

c5 Telephone company engineer X X
timing options

DT Telephone company engineer X X
control options

E10 Reverse channel not X X
installed

F11 Signal Ground connected to X X
Frame Ground
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ASYNCHRONOUS MODEMS

BELL 212A MODEM

0-300 bits per second asynchronous
1200 bits per second asynchronous

Compatible with 103/113 type modem at 300 bits per second, and
212 type modem at 1200 bits/second full duplex type operation.

Use subtype 1 or 5.

RECOMMENDATIONS
OPTION DESCRIPTION COMPUTER TERMINAL

A2 Customer selected disconnect

options .

a. Send space disconnect IN ouT

b. Receive space disconnect ouT IN

c. Loss of carrier disconnect IN don't care
B3 Automatic Answer YES
cé6 Customer selected EIA interface

a. Data set ready (CC) OFF OFF

indication for analog loop
b. Clear to send (CB) and COMMON COMMON
carrier (CF) indications

c. Signal ground to frame IN IN

d. Answer mode indication (CE) OFF OFF

e. Interface speed indication ouT ouT

f. Speed control HS HS

g. Interface controlled DL ouT ouT

h. CN & TM assignments CN-25 CN-25
D8 Customer selected modes

a. 1200 bps operation ASYNC ASYNC

b. Character length 10 10

c. Transmitter timing INT INT

d. Speed mode DUAL DUAL

e. Receiver responds to DL ouT don't care
E10 |Make Busy/Analog Loop (CN) ouT ouT

circuit disabled
F11 TELCO Option Table don't

tip-ring make busy care IN




ASYNCHRONOUS MODEMS

HP35016A and VADIC 3451P/S

OPTION DESCRIPTION RECOMMENDATION
Al Attended Disconnect ON
A2 Respond to Remote Test Enable ON
A3 & A5 Character Length - 10 bits A3 ON, A5 OFF
Al 103 Operation Enabled ON
A6 Standard Options Mode Disabled ON
AT Loss of Carrier Disconnect
Disabled OFF
Bl Remote DLB Select ON
B2 Controlled by DTE OFF
B3 Originate/Answer OFF
BY Maximum Data Rate 1205 BPS OFF
B5 Auto Disconnect/Abort Timer
Enabled ON
B6 Data Timing Asynchronous OFF
B7 Data Set Ready in Test
DSR ON OFF
W1-W5 Top Board Straps ouT




ASYNCHRONOUS TERMINAL CABLING

POINT-TO-POINT CABLE CONFIGURATIONS

CABLES AND MODEMS
A

TERMINALS
A

Hardwired
upto
50 feet

30062D
(Optional)

(Optional) %k

30062C , , 300628
Remote Q——<Q—DE Modem T%‘T Modemg
(Optional) % L

Required. Order Separately

Key:
4__ Male DTE Connector

——— Female DTE Connector

—U PC Edge Connector

- -

30062C
]

~

Cable Included

| with terminal (2M)

| —
|

Included with
Printing Terminal

t—
Cables

Notincluded with

Display Terminal.

Order Separately.

2675A
Cable Option

r

| 301,3020r303

13232A/M/N
13232y [] ’

Cables

Notincluded with
Display Terminal.
Order Separately.

262x CRT
13222N M

G-

|
h
|
I
I
|
I
|
|
|
|
I
I
|
I
|
| 13222y
I

|

13242M N

L4 oy U

* Only option 001 is supported for RS-232-C distance

specifications.




HSI

30360A HARDWIRED SERIAL INTERFACE

The HP 30360A is a controller interface which uses modified binary
synchronous protocol for high speed asynchronous data communications
between HP 3000 CPUs and/or the HP 1000 systems used with the
DS/3000 subsystems. (RJE/3000 will also run using this controller
between two HP 3000 Systems.) The connection between machines is via
a pair of coaxial cables.

Features

® 2.5 Mega-bits per second transfer rate up to 1000 ft. cable
lengths.

® 1.25 Mega-bits per second transfer rate up to 2000 ft. cable
lengths.

e Transmission is half duplex in a full duplex environment in
point-to-point mode.

e CRC parity checking on the controller.
® Speed is system configurable.

e Four separate transmit/receive channels, only one of which may
be open at any one time.

o Maximum number of active HSIs per CPU is two.

Basic Configuration

Hardwired Serial Interface Kit includes one PC board (30360-60001),
cable connector panel (30360-60003), and one coaxial cable as
follows:

30220A 25 ft.
Opt. -001 100 ft.
Opt. -002 250 ft.
Opt. -003 500 ft.
Opt. -00Y4 1000 ft.
Opt. -005 2000 ft.



HSI

HSI LINK —-— 3000 TO 3000

HP 12512760 HP 12514749
3.PIN FEMALE 2PIN FEMALE
HP 3000 H } HP 3000
| T S
| HP 30220A |
RCV CABLESET  XMT
Imml ‘mm]
1 1
HSI l Z HSi
CABLE ASSEMBLY CABLE ASSEMBLY
HP 12514749 HP 1251-2760
2.PIN FEMALE 3-PIN FEMALE
(INCLUDES RUBBER
SLEEVE)
HSI LINK -- 3000 TO 1000
RECEIVE HP 12514749  HP 12514847 HP 12514749
CONNECTOR '\ 2PIN FEMALE  2-PIN MALE 2.PIN FEMALE
T
HP 3000 : M eev st L F HP 1000
I — HP 30220A — HP 12889A
| CTMT CABLE SET Rev—] ) INTERFACE
l, _—i T
i

CABLE ASSEMBLY

TRANSMRT_/ HP 1251-2760 HP 1251-4749/
CONNECTOR 3-PIN FEMALE 2-PIN FEMALE
HSI

\_ HP 12514847

2PIN MALE
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SSLC

30055A SYNCHRONOUS SINGLE LINE CONTROLLER

The HP 30055A SSLC is a controller interface for high speed bit-
serial synchronous devices. The controller can accommodate one modem
device and is utilized with the RJE, DS, MRJE, and MTS subsystems.
With MTS (Multipoint Terminal Software), the SSLC board may option-
ally be used for asynchronous transmissions. An SSLC may NOT be
used for IMF, Remote Data Link (MTS), HP 2608S printer, or HP 2333A
Cluster Controller.

Features

® 75 to 19,200 bits/sec. 9600 bps max certified for use with modems
to date.

@ Operates on a 2-wire (half duplex) or 4-wire (full duplex) eircuit
and/or split-speed.

e Transmission is always half duplex, IBM binary synchronous
protocol.

e May be utilized in a leased or dial up environment.

e Data communications may be point-to-point (RJE, DS, and MRJE) or
multipoint (MTS).

e Character size may be six to eight bits in 1length, for
synchronous, five to nine for asynchronous.

e Supports HP 37210T, HP 37220T, HP 37230A, Bell 201C, 208A, 208B,
209A modems, and DATAPHONE II (2024,2048,2096). Additional modems
have been used but have not been verified/certified by HP.

e Supports the standard EIA RS232C and CCITT.V24 interface
specifications.

e 0dd or even parity may be specified. Under System Software, addi-
tional LRC and CRC parity is provided.

e Maximum number of SSLC's per CPU is 7.

Basic Configuration

Synchronous Single Line Controller kit includes one PC board (30055-
60001), cable assembly (30055-60008*), and test connector (30055-
60009). On previously installed systems, obsolete interface cable
30055-60003 and obsolete test connector 30055-60005 may be present.
Within the United States this combination will work for synchronous
testing. Outside the USA, only the 30055-60008* cable and
30055-60009 test connector combination is recommended for
synchronous mode. (Note that the test connectors are designed for
use with a particular cable and thus are not interchangeable.)



SSLC CABLING - SYNCHRONOUS

For asynchronous communication under MTS, use cable assembly
30055-60010.

*30055-60011 replaces 30055-60008. Pin 23 (Modem speed) tied high
on 60011 cable. (Always "ON")

HP 30055-60010 CABLE AND TEST CONNECTOR
WIRING DIAGRAM

INTERCONNECTING SIGNAL IN TEST CONNECTOR ASSY
CABLE ASSY EXTERNAL DEVICE

(PART NO. 30055-60010) (PART NO. 30055-60009)
P1A-B7 P2-19 SCA <

P1A-B8 P2-y4 CA <

P1A-A16 P2-23 CH <

P1A-A15 P2-20 CcD <

P1lA-A2 P2-3 BB <

P1A-A2Y4 P2-2 BA <:::]

P1A-A3 P2-5 CB <

P1A-A7 P2-12 SCF <

P1A-B3 P2-6 cC <

P1A-A12 P2-22 CE <

P1A-BY P2-8 CF <

P1A-B12 pP2-21 CG <
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SSLC CABLING - SYNCHRONOUS

HP 30055-60011 CABLE AND TEST CONNECTOR
WIRING DIAGRAM

INTERCONNECTING SIGNAL IN TEST CONNECTOR ASSY
CABLE EXTERNAL DEVICE
(PART NO. 30055-60011) (PART NO. 30055-60009)
5061-2507
P1A-BT P2-14 SBA <
P1A-B8 P2-4 CA <
P1A-A16 P2-23 CH <
P1A-A15 P2-20 CcD <
P1A-A23 P2-24 DA (—
P1A-A2 P2-3 BB <
P1A-A2Y pP2-2 BA <:|
P1A-B2Y P2-17 DD <
P1A-AT P2-16 SBB <
P1A-B3 P2-6 cc <
P1A-Al2 P2-22 CE <
P1A-BY4 P2-8 CF <
P1A-A3 P2-5 CB <
P1A-B12 P2-15 DB (—
NOTE:
*

Obsolete SSLC cable (Part No. 30055-60003) has DA signal
presented on pin 13.
*# Obsolete test connector (Part No 30055-60005) has pins 13,
15, and 17 tied together.
*  Obsolete SSLC cable 30055-60008 replaced by 30055-60011. An
upgrade is only necessary if a dual speed modem is to be
installed.
Note pin 25 is tied high on 60011 cable.
Connector Part No. 30055-60009 is the same as 5061-2507.
Pins 12, 19, 21 are not shown and not required.

* ®



INTELLIGENT NETWORK PROCESSOR (INP)

30010A, 30020A/B INTELLIGENT NETWORK PROCESSOR

The Intelligent Network Processor (INP) is a computer system which
provides the HP 3000 with data communciations capabilities in a high
speed as well as a low speed environment. The HP 30010A is used with
a Series II/III. The HP 30020A/B is used with Series 3X/4X/64. An
INP can accommodate one modem, or a test hood, or an INP to SSLC
direct connect cable, or an INP to INP direct connect cable. An INP
may be used with the RJE, DS, MRJE, MTS, and IMF subsystems. With
MTS an INP may optionally be used for asynchronous transmission.

Features:

e Maximum data transfer rates: NOTE: Data transfer rates are in-
fluenced by the communications subsystem being used. Up to 19,200
bits per second in half duplex or full duplex mode using a modem.
Up to 56,000 bits per second in CCITT V.35 (DDS) connections, or
for INP to INP connections, hardwired.

® Operates on two wire (half duplex) or four wire (full duplex)
circuits.

e Performs data communications protocol handling. Transmission is in
half duplex, IBM binary synchronous protocol for an HP 3000. The
INP is HDLC/SDLC protocol compatibile.

® May be utilized in a leased or dial up (switched) environment.

® Data communications may be point-to-point (RJE, DS, MRJE, IMF) or
multipoint (MTS and IMF).

e Character size may be seven to eight bits in length.

® Modems Supported: HP 37210T, HP 37220T, HP 37230A, Bell 201C, Bell
2084, Bell 208B, Bell 209A, and Dataphone II, DDS. Also Bell 202T
and 212 for Remote Data Link (MTS). The 30020B supports the Bell
801 Auto Call Unit and the Vadic 811 Autodialer. Additional
modems have not been verified or certified by HP.

e Interfaces supported: EIA RS232C, CCITT V.24, V.28, V.34 (DDS).

® 0dd, even, or no parity may be specified. Cyclic redundancy
checking (CRC) is provided.

® Buffering is through 1024 word buffers.

® The INP uses an LSI DMA controller chip to provide three high
speed channels between data buffers in RAM and the HP 3000
Interface, as well as between RAM and datacomm LSI devices.

¢ The maximum number of HP 30010A INP's per Series II/III is 7; of

HP 30020A/B INP's per Series 30/40 is 3; of HP 30020A/B INP's per
Series 33/44 is 7; of HP 30020B INP's per Series 64 is 16.
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INTELLIGENT NETWORK PROCESSOR (INP)

e Diagnostics and self-testing built in; diagnostics run under MPE
(DSM) .

Basic Configuration:

The standard HP 30010A INP consists of:
@ One INP Micro-processor PCA board (30010-60001)
e One INP Data communications interface PCA board (30010-60002)

e One Flat Cable (ribbon cable for connecting the two INP PCA
boards) (30000-93052)

® One Memory Power Jumper PCA board (30380-60033)
e One I/0 Memory Power Cable (30380-60034)
e One I/0 Memory Jumper Cable (30380-60035)

The standard HP 30020A/B INPs consist of:

e One INP Nefwork processor PCA board (30020-60001)

e One HP-IB ribbon cable (30030-60008) standard length, or 8120-
2848 (optional longer cable)

HP 3000 SERIES II/IIT CABLE ASSEMBLIES FOR 30010A

Product Description Part

Number Number
30222A RS232 Synchronous Modem Cable 30222-60001
30222B Asynchronous Multipoint Cable 30222-60002
30222F HP3000 to HP1000 direct connect 30222-60006

30222D High-speed Synchronous Modem Cable 30222-6000Y4

30224A INP-to--INP Direct-Connect Cable 5061-252}4

30224L External Interconnect Cable 30224-60001
(10-meter)

30225A INP to SSLC Direct Connect Cable 30225-6000Y4

(Modem Eliminator Cable)
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INTELLIGENT NETWORK PROCESSOR (INP)

HP 3000 SERIES II/III TEST EQUIPMENT COMPATIBILITY

Description

Part Number

Used With Cable
Product Number

Board Test Hood 5061-2527 30222A
30225A
5061-2529 30222D
5061-2530 302244
Cable Test Connector| 5061-2507 30222A
30055-60009
(See Note)
5061-2512 30224A
30225-60004 30225A

Note: Pins: 2-3, 4-5-21, 6-20, 8-22-23, 12-14-16-19,

15-17-24.

HP 3000 SERIES 3X/UX/64 EQUIPMENT COMPATIBILITY:

Description Part Number Used With Cable
Product Number
Board Test Hood 5061-2519 30221A
30221B
30225B
5061-2522 30224B
Cable Test Connector 5061-2507 30221A
30055-60009 30221B
(See Note)
5061-2512 30224B
30225-60004 30225B

Note: Pins: 2-3, 4-5-21, 6-20, 8-22-23, 12-14-16-19,

15-17-24.
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INTELLIGENT NETWORK PROCESSOR (INP)

P 3000 SERIES 3X/4X/64 CABLE ASSEMBLIES FOR 30020A/B

Product Part
Number Description Number
30221A RS232 Synchronous Internal Cable 30221-60001
RS232 10-meter External Cable 5061-2514
30221B RS232 Asynchronous Internal Cable 30221-60002
RS232 10-meter External Cable 5061-2514
30221F HP3000 to HP1000 Direct Connect 30221-60006
Cable (HP1000 board is 12834A
with 5061-3422 cable)
30221D High Speed Synchronous Modem 30221-60010
Cable (V.35) 5061-2517
30224B INP-to-INP Direct Connect Cable 30224-60014
(Internal) (1)
30224L External Interconnect Cable
Direct Connect 10 meter 30224-60001
25 meter -60002
50 meter -60003
100 meter -60004
250 meter -60005
500 meter -60006
1000 meter -60007
30225B° INP-SSLC Direct Connect
(Modem Eliminator Cable) 30225-60006
30221G AUTO CALL Modem Cable 30221-60007
(INP-B only) 8120-3576
30221H X.21 Digital Network 30221-60012
Direct Connect Cable 5061-2535

(1) INP-to-INP direct connection requires the use of a 30224L inter-

connect cable,

part numbers 30224-60001 through 30224-

The cable lengths range from 10 through 1000 meters.

60007.



INTELLIGENT NETWORK PROCESSOR (INP)

[[o]4
BUSs

1/0 CARD CAGE

BACKPLANE

(PCA BOARDS MUST BE INSTALLED
IN ADJACENT CARD SLOTS)

MPU PCA
(P/N 30010-60001)

RIBBON CABLE
(P/N 30000-93052)

BOARD

TEST HOOD
DCI PCA

(P/N 30010-60002)

HP 30222A/B/D MODEM
INTERCONNECTING
CABLE

<

HP 30224A
INP-TO-INP
DIRECT-CONNECT CABLE

HP 30225A

DIRECT-CONNECT
INTERCONNECT CABLE

CABLE

CABLE TE