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This Number System Cross-Reference Guide is presented for those who need 
a ready reference.in front of them while they are prograntning the ~CS-8 
Microcomputer or designing logic systems. Columns one through four give 
the number equivalents of decimal, binary, octal and hexidecimal systems 
for decimal numbers zero through 255. Column 5 shows a corresponding 
teletype character opposite each.row of equivalent numbers. 

In column 5 there are two identical series of teletype characters. In 
the first series, the bit pattern is shown for all teletype characters 
corresponding to octal numbers t through 177. In the second series, 
the bit pattern is shown for a 11 teletype characters corresponding to 
octal numbers 200 through 377. For MCS-8 Microcomputer users, the 
ASCII Code is found by referencing the teletype column (column five) 
with octal numbers 240 through 337. The reason that the teletype 
characters repeat is because the required binary-bit pattern is seven­
bits long. Beginning at octal number 20~, an eighth-bit (a parity­
bit) is added and so the series repeats. 

As a further guide to column five, refer to zero numbers at the head 
of the columns. For teletypes using the no parity-bit system, when 
the operator simultaneously presses the CTRL, SHIFT, and P keys, the 
result is a (NULL) character from the teletype. For teletypes using 
the system where the eighth binary-bit is added for parity, the identi­
cal result is produced at octal number 200. 

In each of the two teletype coding systems, the combination of CTRL 
(control) and character keys can be cross-referen.ced to correspond­
ing numbers and binary-bit patterns. 

*This Number Systems Cross-Reference Guide was developed at Diablo 

I 
Valley College and submitted to LLL in accordance with terms and 

·---co_n_d_i_t1_'ons ot· P/0 ·4994805. 
LL- 368 t(REV. 8/71) 

v. 



LER 74-1006-02 
Page 2 

DECIMAL BINARY OCT HEX CHARACTER ------- ------ ---------- - tNULL) 0 l!llOIQJOllllOll!J 180~ 11 OI CTAL ~H!,T p 

1 OIQHlfeJOllll~ 1 Otl/Jt 11 t CTAL A 

2 OllOIOIOl01 0 11102 111'- CTAL 8 
3 Ol01UJ01011 Ol03 113 CTRL e 

! • "''"''"' 1 OlllJ 
Ol0• ,. CTRL " ": !J OIQJC!lllJOl 1~1 Ol0' 0 !5 CTAL ! 

I 

e Oll!IOlllJ011 ~QI Ol0@1 f ft CTRL , ,, 7 . Ol00l0~111 "'"' 117 CTRL r; 
8 OlrlJOl0 t 00lllJ OI lOI 118 CTRL M 
g Ol00l0' 00! 1 Ollt ,~ CTAL t 

UJ OleJOllH 0 ~Ill Ill l ' IA CTRL J 
11 Ol00l0llll11 1!11 ~ 188 CTRL I( 

12 OllllOIPJ t 1 Oii "' t • IC CTRL L 
t3 OIO.IOIOlt 1oi1 Ol 1' eo CTRL M 

t• OleJOloti 1i0 OI lft t!J I! CTRL N 
1 5 OIQll!ll!lt 111 Ol 11 II P' CTRL 0 
te Oll!IOl 1 Ol00l0 1112111 1~ CTRL p 

t7 OllBOl1 OIQlOll Ol2t 11 CTRL " ta 0!00!1011\0 0!2'- 12 CTRL ft 

19 OlllJOl1"'Ill11 0!2~ 13 CTAL $ 

- '-0 l'lllOllOl10l0 0!24 1• CTAL T 
21 OIQJOlt OI t ~ 1 1112~ t' CTR!- u 
'-2 OlrlJOltOll•.111 lll 2ft l ft CTAL v 
23 Ol0et1Cl!111 0!21. t1 CTAL w 
'-' "'llJOIP "'"'Ill Ol30I 18 CTRL v 
25 OIQJOl1118~1 0!3 t 10 CTRL ~ 
2e OIQIOl110UJ 0!3,, lA CTRL ! 
'-7 l;llQJOl11011 0!3~ tf' CTRL r 
'8 Ol0PI l t UlllJ 0!34 1C CTRL ' 2g OlllJIJlt,,l"!l Ol3!5 l (') C"R~ ' 30 1'100!0 1 U!I 0!38 tE CTR!- t 
~H IHIOl lt 1 tt 0!37 1' CTRL rBACl(l,ACU 
32 OleJ 1 FH'l01'10 Ol 40I 2L'I f SPAC!J 
33 OIQJUJOIOJ~l Ol4 t 21 1 
34 OllUJlll0!111 OJ•'- 22 rauoT~J 

35 OIQI UU1011 lll4~ 23 ,, 
38 fll101'11"10 1'14• 24 • 
37 "''' 011' 1~1 Ol4' 2!'J I 
38 "'01eJl'l110 11'48 2e & 

i j 3g OlllJ100ll11 Ol47 27 

•0 PILH_Gti00l0 Olltll 28 r NOTICE 
This rcpon was prepared as an account of wo1l 

•t Oii UH 00! 1 llJ!H 2~ ' 
sponsored by the United States Government. Neither 
the United States nor the United States Energy 

4'2 l'llUlt.llltl 01!5' 2A • Research and Development Administration, nor any or 
their employees, nor any or their contractors, 

•3 Ol0HH0t 1 OJ~~ 28 • subcontractors, or their employees. makes any 
warranty, express or implied, or assumes any legal 

44 1'11!0110!1 Ol5A 2e 
liabilily or responsibility for the accuracy, completeness 
or usefulness of any information, apparatus, product or 

•s. l'l!~Pl! .. 1111,1 l'l5' 2n 
process disclosed, or represents that its use would not 

• infrif\ic privately owned righu . 

48 0!0118',110 OI 5,. 2! • ., ~IHH 111 0957 2' I 
48 1110110100llll Ol80I :SOI e 
•9 Ol01 lOl0ql1 0!8' 3t t 

~~ 
.lfiSTRJBUTJON OE IHJS DOCUMENT IS UNLIMIT~ 
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DECIMAL BINARY OCT HEX CHARACTER ------- ------ ---------
'5 0 fl!QIU01129'0 Ol8'- :52 I 
!5t 0!0!10!011 . Ol8~. :53 3 
'2 fll0110l111!0 0!8.4 34 • 
'l '-0110!1~1 "'6' :s' 9 , .. 0!011"'11111 0!68 38 .e 

.1 '!5 Ol0tU1111 0!81 31 7 ·l '58 ·"'1!111101'10 0!7 OI :s" 8 
~7 l'll!lt110PJ1 °'"· :s 0 g 

- ~8 OIQ.111!0~0 Ol7? :SA I 
59 tll1!1!1t01.1. 0!7~ :58 I 
~121 "'011t.10l0 °''' :se c 
~t Oll!lt,1110!1 

"'' !'J 
3,, • e2 "'1111111te.I 

"'' fll 
:S! .. 

~3 Olett11111 . 0!77 J' ., 
84 "'1 Oll!IOleJOl0 1 !OI 4"" • ,. !5 "'1l'l0"'0"'1 ' 0 t 

., A 
1!'6 0!111100!0~0 !llJ' ·~ 9 
e1 Ol 1l'l0"'1iH1 U13 •3 c 
88 Ol 11'100! 10!0 10.4 ... D 
"'g "'1t'JllJOI1"'1 10' 4!'3 ! 
11!1 0!1!1100!11.0 UHi 48 , 
11 0110l00!1t1 "" 47 G 
72 Ol 10!0 U.10!0 11 OI 4" H 
7J "'10ll!lt.01'!1 tl t 4§ ! 
14 "'11J11!'1_0~.B tu~ 4A J 
~!5 OI 1OIQl10 l 1 11;, 

·~ K 
15 Ol 1 OUJt 1 Ill 0 '1• 4C L 
11 Ol10l0t1011 11 !5 4n M 
78 Ol t l'IQJ! 1 t 0 tl8 41! N 
19 OllOICH 111 111 .. , Cl 
~0 f'lt!'111'100l0 12111 15 el p 
81 t'110l11'100!1 t2t 51 Q 

82 Ol10l10!0tl1J 12~ !52 R 
83 Ol10l10l011 12~ 53 s 
84 t'l11'110llOl0 uu !5 .. T 
8! "'1Plt"'11111 t 2' !5!5 u 
~8 11110l1tA1 toJ ta~ !5 fJ v 
81 "'11"11111t1 t 21. !51 w 
88 Oltlll1100!0 lJOll !58 )( 

eg fll 11'11' 11Jo;t 1 l~H !59 .,, 

' i 
!JllJ 0!10!11010 t3? !5 A ! 
~1 Ol11J11Ult1 133 58 f 
g2 Ol10111 l010 t ;u ise ' !J:S Pl1011t10!1 1 :5' !50 ' g4 1111tll1tll0 t :58 91! t 
05 Ol10l1 ll t1 ') t31 l5" r!UCICSl'AC,2 . 
99 I'! 1 UIOl0090 ''" e°' C'Rl. fll'ACU LON!llt.CAi! • 
07 Ol 1'00!00! 1 t4t et CTR~ 1 LO.-.'" CAI! A 
98 "'1!elOleJ!0 t4~ 5~ CTRk fQUOTU L~W!R .. CAI@'. I 
09 Ol1Ul"'0J'1 143 83 CTRL " · Lnli'l!R CAS! e 
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DECIMAL BINARY OCT HEX CHARACTER ------- ------- ---------
1 ~0 "'110J"'l"'0 t44 84 CTRL I L"lll!R CAI! t) 

11111 Oil UI011~l 145 65 CTRL I LOW!R CAI! ! 
tota OllUJOHt.0 148 68 CTRL & LtlW!R CAI! , 
10!3 !Ill JQIOl111 . t ., 6" CTR~ i L.Oltl!A c~ar a 

.! 
1~4 Oil UJUIOl0 ts~ 88 CTRL t L.nW!R CAI! M 

1 PIS "'l '.010°-!1 151 6~ C'rRL ' L.OWP.R C.AI! ·' 1 !'15 Ol1~0tOJt0 t !5'- 8A CTRL • L.nW!R CAI' J 
1 '117 Oil \0• 0• 1 t !53 8B CTAL • L.OWP-R CAI! I( 

l.j 1 Ol8 l'l1UH10!0 t!U er. CTAL 1 LOW!R CAS! L 
1 Ol9 Oil 111,1110!1 UH'I 80 CTAL, • LnW!R CAI! M 

1 UJ Ol110!_1t0 use el! CTRL • L"lll!R CAI! N I! 

111 A1t0t 1U 157 8F CTRL I L.OW!R CAS! 0 
1,2 0!11 tt110Jt'10 180! 7fl CTRL Ill L.OW!R C~SP. ~ 
1t_3 1'111U10".11 181 71 CTR~ t L.OW!R C~S! Q 

114 OI 1t10!010 U9' 7 '2 CTRL 2 L.Olll!R CAI! " 115 e-1110011 183 73 CTAL. J L.Olli!A CASE I 
115 011 UJ100 184 74 CTAL 4 L.Oltl!R CASE T 
117 011U1101 l cs !5 1 !5 CTRL. 5 L.OW!R CAI! U 
118 01111!!110 188 76 CTRL 6 L.Oltl!R CASE Y 
119 011 UJ111 187 ., ., CTRL. 7 L.Oltl!R CAii N 
120 0111101110 17"' 78 CTRL. 8 L.OWEA CAI! )f 

121 01111001 111 79 CTRL g L.Oltl!R CAI! V 
122 01111010 172 7A CTAL I L.Olll!R CAii Z 
123 01111011 173 78 CTAL , L.OW!A CAI! r 
124 01111100 174 7C CTRL c L.OltlER CASI \ 
12~ 01111101 175 7 D CTRL. • L.Oltl!R CA&! J 
128 01111110 178 7! CTRL 11 L.Oltl!R CASE t 
121 01111111 171 .,, CTRL ' LOWER CASE £8ACK8PACEJ 
128 10000000 2HI 81 CTAL UU,T P CNU&.Ll 
12g 10000001 201 81 CTRL A 
130 10000010 202 82 CTRL 8 
131 1a11.100011 203 83 CTRL. c 
132 1,21000100 204 84 CTRL. D 
133 10000101 205 815 CTRL E 
134 . 10000110 208 ee CTRL F 
135 1~000111 207 8., CTRL G 
136 1a001000 21111 88 CTRL H 

131 10001001 211 9g CTRL I 
138 1~001010 212 8A CTRL J 
1311 Ul001011 213 88 CTRL. I( 

, I 140 1ia001100 214 ec CTRL L 
141 UQl1211l01 215 80 CTRL. M 

142 10001110 216 8E CTRL N 
143 1"001111 217 8F CTRL. 0 
144 1~010000 220 P0 . CTRL. ft 
145 1(10!10001 221 Pl CTRL Q 

1•6 100100u1 222 92 CTRL. R 

147 UJ0Ut011 223 gJ CTRL. s 
148 10010100 224 94 CTRL T 
140 1001111101 225 95 CTRL u 

... 



Q~f!~b BINARY OCT ------ ---
150 1011110110 228 
151 . 100Ull11 22'1 
152 1001UIHJ 2~1 

1 !53 1~011001 231 

I 
154 13011010 1232 
155 1011111011 233 ..., 

l 159 10011100 2;14 
151 100111'!11 235 

~· HU 1':H'1111 0 238 
1 !59 1012111111 237 
180 t 011Ul000 241!1 
181 1111100001 241 
182 10100010 2412 
183 1010111011 243· 
164 UJ100100 244 
195 10100101 245 
195 10UJ0l10 248 
111 112JlllJ01 u 247 
191 trlJ 1011110111 250 
199 . 10101001 251 
t '10 10101010 252 
111 10101011 253 
112 10101100 21'4 
t1J t010111U 25!5 
114 10101110 21UI 
115 u1101111 257 
118 1011011100 260 
111 liUl0001 281 
111 10111Hl0 262 
t1g un u11u1 283 
181 10110100 184 
181 11UUJ101 265 
181 1011'!1110 2CUJ 
113 UU Ull 11 287 ,,. 10111000 271!1 
Ill 10111001 271 
111 1" 11l010 272 

1 •1 10111011 273 
118 10111100 274 

t•• trU 11 UH 2)'5 

, I 111 1011111111 278 
Sit 11111111 111 
112 l ll/101000 301!1 
113 IHJ01QIQI l 3CU 
ti• I UIQJ10l0 381 
195 11001011 313 
118 l ll1HIJ0 UJ 111 314 
191 1 UIHl101 319 
198 1100UI 110 318 
109 110111111111 31117 

2111J 1111111100 311 
211 l100UllJl 311 
2112 11llJllJ10 UJ 312 

HEX 
98 
97 
98 
99 
9A 
OB 
oc 
9D 
9! 
9, 
Al 
Al 
A2 
A:S 
A4 
AS 
A8 
A '1 
Al 
Ag 
AA 
AB 
AC 
AD 
AE 
AF 
Bl 
81 
82 
BJ 
84 
15 
88 
87 
Bl 
89 
BA 
88 
BC 
BD 
8! 
B' 
Cl 
Cl 
C2 
C3 
C4 
cs 
cs 
C7 
Cl 
C9 
CA 
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CHARACTER 
---------CTRL v 

CTRL Ill 
CTRL x 
CTRL v 
CTRL z 
CTRL r 
CTRL ' CTRL J 
CTRL t 
CTRL f8ACKl,ACU 
tSPAC!J 

' [QUOTEJ ,, 
I 
x 
& 

' c 
) 

• • , 
• 
• 
I 

.1 
1 
a 
3 
4 
5 
e 
'1 
8 
0 
I , 
c 
I 

• 
' •• 
A 
8 
c 
D 
E , 
G 
H 
1 
J 
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DECIMAL BINARY OCT HEX . CHARACTER ------- ------ ----------203 l 111101011 313 ca IC 
204 ll 00 l UJI 314 cc L 
205 11001101 315 CD M 
a08 11001110 318 CE N 

I 
a01 . 11001111 317 CF 0 
218 l UJUJH.10 . 320 D0 p 

., 209 l UJlHIOJl 321 Dl Q 
210 lUJUHU0 322 D2 R 

·/ 211 1 1 0 1QJllJ11 323 D3 a 
212 110UJUl0 32A D4 T 
213 l 1010101 32!5 D5 u 
i14 11010110 328 D6 v 

. 215 110U1111 321 D7 w 
216 11011000 330 D8 )( 

217 11011001 331 Dg v 
:us 1Ul11010 332 DA z 
21~ 111811011 333 DB ' :220 11011100 334 DC ' 221 11011lLU 335 DD J 
222 1lllJ11110 336 DE t 
223 11011111 337 OP' CBACKSPAC!J 
224 11100000 ~ue UJ CTRL CSl'ACEJ 1.0WIR CASE I 
22!5 t1100001 3t111 El CTRL ' LOWl!R CAii A 
225 111011010 342 E2 CTRL (QUOTEJ LONER CASE e 
227 11100011 343 E3 CTRL # LOWER CASE C 
22S 11100100 344 f 4 CTRL I LO"ER CASE D 
22~ 11UJ0101 345 E5 CTRL I LO•ER CAI! ! 
230 11100110 346 f 8 CTRL & 1.0Wl!R CASI ' 
2l1 111018111 347 E7 CTRL ' LOIMER CAI! G 
2J2 1l l0l00fi,. 3!51!1 f 8 CTRL ( LOWER CASI! H 
2.S3 11101001 351 E9 CTRL ' LOWER CA&! I 
234 11 U11010 3!52 EA CTRL • LOw!R CAI! J 
235 11101011 353 EB CTRL • LOWER CAI! K 
236 11101100 354 EC CTRL , 1.0lllER CAI! L 
231 1110111111 35~ ED CTRL • 1.0N!R CA&! M 
238 ll 101110 358 EE CTRL • LOWER CAI! N 
239 11101111 357 El' CT"L I LOW!R CAIE 0 
240 11110J000 380 F0 CTRL I LOWER CAii fll 

;, 241 11110001 361 Fl CTRL l 1.0lll!R CAI! Q 
242 ll1Ul0lld 382 F2 CTRL 2 LDW!R CAI! R 

'j 
243 l11UJ011 383 F3 CTRL 3 L0\11.l'.R CAI! I 
244 11110100 364 F4 CTAL 41 L.OWIR CAI! T 
24' ltll0U11 38!5 F!5 CTRL s LOWER CAI! U 
246 1111'.1110 368 F6 CTRL 8 LOWER CAI! Y 
247 11110111 367 F7 CTRL 7 LO\ll!R CAii W 
248 11111000 370 F8 CTRL I LOWER CASE X 
249 11111001 371 Fg CTRL g 1.0\llER CAI! V 
2~HJ 11111010 372 FA CTRL I 1.0lllER CAIE Z 
2s1 1111112111 373 f'B CTRL · I 1.0lllER CAI! E 
2!52 11111100 374 FC CTRL c LOWER CAI! \ 
253 l 11 1 11 " 1 37!5 ,D CTAL • LOWER CAI! J 
254 11111110 378 FE CTRL Jt LOWER CAI! ' 
2ss 11 1 11 1 l 1 377 FF CTRL ., 1.0\ll!R CASE tBACKSPACE, 
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