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5 31 32 

6 33 34 

7 35 36 

8 37 38 
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MULTIPLEXOR CONFIGURATION CHART 

System Located at 

SIGN GROUI ~SIGN 
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COL AGL GROUP DBHF2/FI 4 DBHFO/F 16 DBFl2 DBHF4 
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MULTIPLEXOR CONFIGURATION CHART 

System Located a t 
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MULTIPLEXOR CONFIGURATION CHART 

System Located at 

"""?RX1i. ""1:$SKflir ~OU..!'_:XSSION 
p:f~ DBFH6/ FI D D8HH8/ FHB GROUP CHAN 

HlNHRH JUMPERS REQUIRED PAD PAD 
ITY ARL BUSY CDL AGL GROUP DBHFZIF!_lt DBHFD/Fl6 DBFl2 DBHF4 
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MULTIPLEXOR CONFIGURATION CHART 
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MULTIPLEXOR CONFIGURATION CHART 
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MULTIPLEXOR CONFIGURATION CHART 

System Located at 

~CAB Cl-IAN. ~5510!!_ ~R.:JUI A5510N 
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lllNTERll JUllPERS REQUIRED PAO PAO 
CAB CON TYPE ITV ARL BUSY COL AGL GROUP OBHF2/Fl4 OBHFO/F 16 OBFl2 OBHF4 
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MULTIPLEXOR CONFIGURATION CHART 
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MULTIPLEXOR CONflGURATION CHART 

System LOC:ated at 

CRAN: ::!_J"SI~ GlOUI' ASSIGN 
DBFH6/ F 10 DBHH8/ FHB GROUP CHAH 

"INTERH JU"PERS REQUIRED PAD PAO 
ARl BUSY CDl AGL GROUP 08HF2/Ft!!] DBHFO/f 16 OBFl2 DBHF4 
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IUHOUOHS - I 6700 HANDBOOK 13 

NUMBERING SYSTEMS 

NUMBERING SYSTEMS 

Order of Magnitude Table 

HEX. OCTAL BINARY 

0 I 1.0 
I 2 0.5 

t--_,~.--+-~~~~-;;-:+.,c~:~~""'""~~~-t~~+--,81~~ 
• 1• · o.0623: 16

1 

5 32 0.031 " 
6 .. 0.015 •li: 

13 8 192 

>-~:~~+-~~~3~1~~~~68~~~~~~-+~~+-85~15-
16 65 536 16

4 

l---2~1~.--+-~~~1~~~·~~=~~.~~~~~~+..,.1~-+~~-+~~-1 
1---2~1'--+-~~~2~097=°'1~5~2~~~~~~+-~-t-,87~21-i 

22 • 1'!!_30< 

25 33 554 'l2 

t---2~2~'--+-~--"1~~'~~~~17~~""-~~~~~~+-~-+~89~21--1 
28 268 435 •56 16

7 

34 17 179 869 184 

37 137 438 9S3 -4.n 
38 214 an 906 944 

* 1st 39 set (Kaximum integer value: al lowed) 

PRINTED IN U.S. AMERICA ~000276 



14 BURROUGHS - I 6700 HANDBOOK 

NUMBERING SYSTEMS 

Hexadecimal-Decimal Conversion Table ( 
x Ox lx 2x 3x 4x 5x 

0 0 65536 131072 196608 262144 327680 
I 4096 69632 135168 200704 266240 331776 
2 8192 73728 139264 204800 270336 335872 
3 12288 778H 143360 208896 274432 339968 
4 16384 81920 147456 212992 278528 344064 
5 20480 86016 151552 217088 282624 348160 
6 24576 90112 155648 221184 286720 352256 
7 28672 94208 159744 225280 290816 356352 
8 32768 98304 163840 229376 294912 360448 
9 36864 102400 167936 233472 299008 364544 
A 40960 106496 172032 237568 303104 368640 
B 45056 110592 176128 241664 307200 372736 c 49152 114688 180224 245760 311296 376832 
0 53248 118784 184320 249856 315392 380928 
E 57344 122880 188416 253952 319488 385024 
F 61440 126976 192512 258048 323584 389120 

( 

( 

x 6x 7x Bx 9x Ax Bx 

0 393216 458752 524288 589824 655360 720896 
I 397312 462848 528384 593920 659456 724992 
2 401408 466944 532480 598016 663552 729088 
3 405504 471040 536576 602112 667648 733184 
4 409600 ~75136 540672 606208 671744 737280 
5 413696 479232 544768 610304 '675840 741376 
6 417792 483328 548864 614400 679936 745472 
7 421888 487424 552960 618496 684032 749568 
8 425984 491520 557056 622592 ,'88128 753664 
9 43008o 495616 561152 626688 692224 757760 
A 434176 499712 565248 630784 696320 761856 
B 438272 5038o8 569344 634880 700416 765952 
c 442368 507904 573440 638976 704512 770048 
0 446464 512000 577536 643072 708608 774144 
E 450560 516096 581632 647168 ·712704 778240 
F 454656 520192 585728 651264 7168oO 782336 

x Cx Ox Ex 'Fx The preceding table and 
the fol lowlng table pro-:-

0 786432 851968 917504 983040 vlde for direct conver-
I )90528 856064 921600 987136 s ion be tween hexadec t ma I 
2 794624 860160 925696 991232 and decimal numbers in 
3 798720 864256 929792 995328 the range of : 
4 Bo2816 868352 933888 999424 Hex i deci ma 1 5 806912 872448 937984 1003520 
6 811008 876544 942080 1007616 00000 to FFFFF 

( 

7 815104 880640 946176 1011712 
8 819200 884736 950272 10158o8 ~ 
9 823296 888832 954368 1019904 0 to 1048575 A 827392 892928 958464 1024000 

( 
B 831488 897024 962560 1028096 The preced i ng table pro-
c 835584 901120 966656 1032192 vldes the values of the 
D 83968o 905216 970752 1036288 fl rst 2 of a 5-hexa-
E .843776 909312 974848 1040384 decimal digit number 
F 847872 913408 978944 I04448o (nn---) , and the fo 11 r.M-

Ing table provides the 
last 3 (-~nnn) . ( 

PRfNTEO IN U.S. AMERtCA ,000271 



A 

000 0 1 2 3 4 5 7 8 9 10 11 12 13 14 15 
010 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
020 32 33 34 35 36 37 38 39 40 41 42 43 44 "5 46 47 
030 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

040 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 ili 
"' 050 so 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 > 

"' 060 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 ~ c: 
070 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 

,. 
~ 3 

080 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 c: 
Q 

090 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 ~ ::i:: 
OAO 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 "' 
080 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 ~ 

"' 
oco 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 ~ °' " ODO 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 0 

OEO 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 ;:: 0 

OFO 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 0 ::i:: 
z > z 

100 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 .... 0 

~ ID 
110 272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 0 
120 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 z 0 
130 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 ! 

c:: .. 
:i: 

"' 140 320 321 322 323 324 325 326 a21 328 329 330 331 332 333 334 335 "' :0 

150 336 337 338 339 340 341 342 343 344 345 346 347 348 349 350 351 :z 
160 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 "' 170 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 en 

-< en .... 
~ en 



J 
z ;;: ~ 

~ ,4 A "' rn 
0 ~ 
z 18o 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 z 

"' c 190 400 401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 .. lAO 416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 "' -< .. IBO 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 iii "' ... 
" >< rn ... 

lCO 448 449 450 451 452 453 454 455 456 457 458 459 460 461 462 463 
,. 

:J: 

~ 8 "' • 1 DO 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 c: 
IEO 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 :z .. 

1' .. 
lFO 496 497 498 499 500 501 502 503 504 505 506 507 508 509 510 511 0 

~ g 
200 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 :z: 
210 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 i "' 
220 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 
230 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 n • 

!i! ... 
583 ;:; ... 

240 576 577 578 579 580 581 582 584 585 586 587 588 589 590 591 0 

250 592 593 594 595 596 597 598 599 600 601 602 603 604 605 606 607 i:: 0 

260 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 !i! :c 
> 

270 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 639 -< z 
il; " 642 645 646 647 648 649 650 651 652 653 654 655 • 28o 640 641 643 644 :;; 0 

290 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 0 
2AO 672 673 674 675 676 677 678 679 680 681 682 683 684 685 686 687 ! .. 
280 688 689 690 691 692 693 694 695 696 697 698 699 700 701 702 703 

2CO 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 
200 720 721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 
2EO 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 751 
2FO 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 



A 

300 768 769 770 771 772 773 774 775 776 711 778 779 780 781 782 783 
310 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 
320 800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 

"' no 816 817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 
~ 

340 832 833 834 835 836 837 818 839 840 841 842 843 844 845 846 847 Ii: • 350 848 849 850 851 852 853 854 855 856 857 858 859 860 861 862 863 
.., c 

360 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 ~ 
.. 

370 880 881 882 883 884 885 886 887 888 889 890 8.91 892 893 894 895 ~ 
~ 

c 
380 896 897 898 899 903 904 906 908 

0 
900 901 902 905 907 909 910 911 

~ 
:z: 

390 912 913 914 915 916 917 918 919 920 921 922 923- 924 925 926 927 "' 
3AO 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 .., .. 
380 944 945 946 947 948 949 950 951 952 953 954 955 956 957 958 959 0 z ... ;:; .... 
3CO 960 961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 IX 0 

JOO 976 977 978 979 98Q 981 982 98,J 984 985 986 987 988 989 990 991 
0 

i :z: 3EO 992 993 994 995 996 997 998 999 1000 1001 1002 1003 1004 1005 1006 1007 > 
JFO 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 ... z 

ll; 0 

400 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039 
,... .. 
'" 0 

410 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 

! z 0 
420 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 ! 

,. 
430 1072 1073. 1074 1075 1076 1077 1078 1079 io8o 1081 1o82 1083 1o84 1085 1086 1087 

"' 440 1088 1o89 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 "' 
450 1104 1105 1106 1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 z 

C> 

460 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 
"' 470 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 -< 
"' .... 
"' .::; ;.: 

"' 



z a. c: 
:J: 

"' A "' ~ 
480 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167 z 

"' 490 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 1181 1182 1183 (/) 

4AO 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 . I 1".l4 1195 1196 1197 1198 1199 -< 
480 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 % (/) ... ... 

"" "' 
4CO 1216 1218 1224 1226 1228 ~ :J: 

1217 1219 1220 1221 1222 1223 1225 1227 1229 1230 1231 (/) • 
400 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247 c 

~ • 4£0 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 3 4FO 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 

~ g 
500 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295 z 
510 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311 ~ "' 
520 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327 • 530 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 ~ ... 

" 540 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 ~ g 
550 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 z 
560 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 i > 
570 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 140J 1404 1405 1406 1407 ... z 

> Cl 

580 1408 1409 1410 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 ~ • 1411 0 
590 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 s 0 
SAO 1440 1441 1442 1443 1444 1445 1446 1447 1448 14-9 1450 1451 1452 1453 1454 1455 "" 
580 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 1471 c. 
sco 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487 
500 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503 
SEO 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 
SFD 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 1534 1535 



0 A 

600 1536 1537 1538 1539 1540 1541 1542 1543 1544 1545 1546 1547 1548 1549 1550 1551 
610 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1566 1567 
620 1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 
630 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 1594 1595 1596 1597 1598 1599 ;:; 

>< 
640 1600 1601 1602 1603 1604 1605 1606 1607 1608 1609 1610 1611 1612 1613 1614 1615 

,,. 
~ .. 

650 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631 c 
660 1632 1633 1634 1635 1636 1637 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647 ~ • 
670 1648 1649 1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1662 1663 3 
680 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679 ~ g 
690 1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695 ~ 

;!; 
6AO 1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 1711 
680 1712 1713 1714 1715 1716 1717 1718 1719 1720 1721 1722 1723 1724 1725 1726 1727 M .. 

~ ... 
6co 1728 1734 1736 

.... 
1729 1730 1731 1732 1733 1735 1737 1738 1739 1740 1741 1742 1743 0 

600 1744 1745 1746 1747 1748 1749 1750 1751 1752 1753 1754 1755 1756 1757 1758 1759 i:: 0 

6EO 1760 1761 1762 1763 1764 1765 1766 1767 1768 1769 1770 1771 1772 1773 1774 1775 fi! % 
> 

6FO 1776 1777 1778 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 1791 .... z ,,. 0 

700 1792 1793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 1804 1805 1806 1807 ~ .. 
0 

710 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823 

! 
z 0 

72Q 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 1834 1835 1836 1837 1838 1839 ~ 
.. 

730 1840 1841 1842 1843 1844 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855 "' '" 
740 1856 1857 1858 1859 1860 1861 1862 1863 1864 1865 1866 1867 1868 1869 1870 1871 "' z 
750 1872 1873 1874 1875 1876 1877 1878 1879 1880 1881 1882 1883 1884 1885 1886 1887 "' 760 1888 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903 "' 770 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1917 1918 _1919 -< 

"' .... 
~ ;;; 
"' 



z N c: 0 

"' A "' m 

"' 
7SO 1920 1921 1922 1923 1924 1925 1926 1927 192S 1929 1930 1931 1932 1933 1934 1935 z 
790 1936 1937 193S 1939 1940 1941 1942 1943 1944 1945 1946 1947 194S 1959 1950 1951 "' 
7AO 1952 1953 1954 1955 1956 1957 195S 1959 1960 1961 1962 1963 1964 1965 1966 1967 "' -< 
780 196S 1969 1970 1971 1972 1973 1974 1975 1976 1977 197S 1979 19SO 19S1 19S2 19S3 ili "' .... >< m 

19S4 19S5 19S6 19S7 19SS 19S9 1990 1991 1992 1993 1994 1995 1996 1997 199S 1999 
... 

"' 7CO ~ "' .. 
7DO 2DOO 2001 2002 2003 2004 2005 2006 2007 200S 2009 2010 2011 2012 2013 2014 2015 c 
7EO 2016 2017 201S 2019 2020 2021 2022 2023 2024 2025 2026 2027 202s 2029 2030 2031 ~ 

.. 
7FO 2032 2033 2034 2035 2036 2037 203S 2039 2040 2041 2042 2043 2044 2045 2046 2047 3 

~ 
c 

soo 204S 2049 2050 2051 2052 2053 2054 2055 2056 2057 205S 2059 2060 2061 2062 2063 
GI 
:c 

SlO 2064 2065 2066 2067 206S 2069 2070 2071 2072 2073 2074 2075 2076 2077 207S 2079 ~ "' 
s20 2oso 20S1 2os2 20S3 20S4 20S5 20S6 20S7 20SS 20S9 2090 2091 2092 2093 2094 2095 
S30 2096 2097 209S 2099 2100 2101 2102 2103 2104 2105 2106 2107 210S 2109 2110 2111 n .. 

~ ... 
< ... 

S40 2114 2116 211S 2124 2126 2112 2113 2115 2117 2119 2120 2121 2122 2123 2125 2127 ~ 0 

S50 212S 2129 2130 2131 2132 2133 2134 2135 2136 2137 213S 2139 2140 2141 2142 2143 
0 

S60 2144 2145 2146 2147 214S 2149 2150 2151 2152 2153 2154 2155 2156 2157 215S 2159 ~ 
:c 
> 

S70 2160 2161 2162 2163 2164 2165 2166 2167 216S 2169 2170 2171 2172 2173 2174 2175 .... z 
~ c 

21So 21s1 21S4 21S7 
.. 

sso 2176 2177 217S 2179 21S2 21S3 21S5 21S6 21ss 21S9 2190 2191 :;; 0 
S90 2192 2193 2194 2195 2196 2197 219S 2199 2200 2201 2202 2203 2204 2205 2206 2207 

! 
0 

SAO 220S 2209 2210 2211 2212 2213 2214 2215 2216 2217 221S 2219 2220 2221 2222 2223 .. 
S80 2224 2225 2226 2227 222S 2229 2230 2231 2232 2233 2234 2235 2236 2237 223S 2239 

Seo 2240 2241 2242 2243 2244 2245 2246 2247 224S 2249 2250 2251 2252 2253 2254 2255 
soo 2256 2257 225S 2259 2260 2261 2262 2263 2264 2265 2266 2267 226S 2269 2270 2271 
SEO 2272 2273 2274 2275 2276 2277 227S 2279 22So 22s1 22S2 22S3 22S4 22S5 22S6 22S7 
SFO 22SS 22S9 2290 2291 2292 2293 2294 2295 2296 2297 229S 2299 2300 2301 2302 2303 



A 

900 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319 
910 2320 2321 2)22 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335 
920 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351 
930 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367 % 

'" >< 

940 2368 2369 2370 2372 2373 2374 2375 2376 2378 2379 2380 2381 2382 2383 
,. 

2371 2377 ~ "' 950 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 239.6 2397 2398 2399 c: 
960 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415 x "' 
970 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 2430 2431 ~ 3 
980 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447 

g 

~ 
: 

990 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463 "' 
9AO 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2479 
980 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 n "' 0 

~ 
... 

9CO 2496 2497 2498 2499 2500 2501 2502 2503 2504 2505 2506 2507 2508 2509 2510 2511 
... 

ill 
0 

900 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527 0 

9£0 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543 0 : z > 9FO 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559 .... z 

~ 
0 

AOO 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575 "' 0 
AIO 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2590 2591 

! 
0 

A20 2·592 2593 2594 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607 z .. 
A30 2608 2609 2610 2611 2612 2613 2614 2615 2616 2617 2618 2619 2620 2621 2622 2623 ~ 

"' "' A40 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637 2638 2639 "' 
A50 2640 2641 2642 2643 2644 2645 2646 2647 2648 2649 2650 2651 2652 2653 2654 2655 :z 
A60 2656 2657 2658 2659 2660 2661 2662 2663 2664 2665 2666 2667 2668 2669 2670 2671 "' 
A70 2672 2673 2674 2675 2676 2677 2678 2679 2680 2681 2682 2683 2684 2685 2686 2687 <n 

-< 
<n .... 
~ ~ 
<n 



z ~ 
~ 

A "' rn 
~ 

2696 A80 2688 2689 2690 2691 2692 2693 269'1 2695 2697 2698 2699 2700 2701 2702 2703 z 
A90 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719 

.,., 
AAO 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735 en 

-< 
ABO 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751 " en 

!,:.1 .... 
> rn 

ACO 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2767 ~ 
3 • en 

ADO 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 c 
AEO 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799 : .. .. 
AFO 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815 0 

2816 2817 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831 
g 

BOO :z: 
BIO 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847 "' "' 
B20 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 2862 2863 ~ 

B30 2864 2865 2866 2867 2868 2869 2870 2871 2872 2873 2874 2875 2876 2877 2878 2879 g • 
:::! ... ... 

840 2880 2881 2882 2883 2884 2885 2886 2887 2888 2889 2890 2891 2892 2893 2894 2895 ~ 8 
B50 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
860 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927 !! :z: 

> 
B70 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943 .... z 

~ " 880 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 • 0 
B90 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971 2972 2973 2974 2975 0 
BAO 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991 n " BBO 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007 ! 
BCO 30o8 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 3022 3023 
BOO 3024 3025 3026 3027 3028 3029 3030 3031 3032 3033 3034 3035 3036 3037 3038 3039 
BEO 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 
BFO 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 



A 

coo 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087 
c CIO 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103 

in C20 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 
"' ,. C30 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135 m 

I: l: 
"' C40 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 ~ "' "' 0 C50 3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167 c: ,. 

~ 
.. 

C60 3168 3169 3170 3171 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 .. 
C70 3184 3185 3186 3187 3188 3189 3190 3191 3192 3193 3194 3195 3196 3197 3198 3199 0 

c: 
c8o 3204 3206 3208 3214 " 3200 3201 3202 3203 3205 3207 3209 3210 3211 3212 3213 3215 :z: 
C90 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3230 3231 ~ "' 
CAO 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247 n .. 
CBO 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263 il ... 

3264 3268 E ... 
cco 3265 3266 3267 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279 0 

coo 3280 3281 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3294 3295 
0 

CEO 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 3311 il :z: 
> 

CFO 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3327 ... z 
~ 0 

000 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343 "' 0 
010 3344 3Jl+5 3346 3347 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359 

! 
:z 0 

020 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375 
c " 3 

030 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391 "' m 

040 3394 3396 3398 3400 3402 3403 3404 3406 3407 
~ 

3392 3393 3395 3397 3399 3401 3405 :z 
050 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3423 "' 
.060 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439 "' .. 070 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455 

-< 
0 "' 0 -< 

~ 
m 
3 N 

"' .... 



z ""' c: ... 
:x 
"' A m 

"' 
08D 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 3466 3467 3468 3469 3470 3471 :z 

"' 09D 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487 Cl> 
DAO 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 350D 3501 35D2 35D3 

ill 
-< 

080 JSD4 3505 35D6 35D7 35D8 3509 351D 3511 3512 3513 3514 3515 3516 3517 3518 3519 "' )< .... 
> m 

DCO 352D 3521 3522 3523 3524 3525 3526 3527 3528 3529 353D 3531 3532 3533 3534 3535 ~ 
:x • "' ODO 3536 3537 3538 3539 354D 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551 : 

c: .. 
OED 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567 3 OFO 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583 c 

Q 
EDD 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599 i 

% 
EID 3600 3601 3602 3603 3604 3605 3606 3607 36D8 36D9 361D 3611 3612 3613 3614 3615 "' 
E2D 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 

" • E30 3632 3633 3634 3635 3636 3637 3638 3639 364D 3641 3642 3643 3644 3645 3646 3647 " ... " ;:; .... 
E4D 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 366D 3661 3662 3663 0 a 0 
E50 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 c; % 
E6D 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695 " > 
OD 3696 3697 3698 3699 37DD 37DI 3702 37D3 3704 3705 3706 3707 3708 3709 3710 3711 ... z 

> 0 
~ "' E80 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727 0 

E90 3728 3729 3730 3731 3731 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743 s 0 
EAO 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759 

,. 
EBO 3760 3761 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775 ~ 
ECO 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
EDO 3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807 
EEO 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
EFO 3824 3825 3826 3827 3827 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 



A 

FOO 3840 3841 3842 3843 3844 3845 3846 3847 3848 384, 3850 3851 3852 3853 3854 3855 
FlO 3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
F20 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 iii 
F30 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3902 !: 
F40 3904 3905 3906 3907 39o8 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919 ~ • 
F50 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935 ~ 

c .. 
F60 3936 3937 3938 3939 3940 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951 g 
F70 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 ~ g 

" F80 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983 ~ 
:c 

F90 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999 
... 

FAO 4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013, 4014 4015 " • FBO 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 4031 0 

~ ... .... 
FCO 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047 il: 0 

0 
FOO 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063 ;; :c 
FEO 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079 

z > 
FFO 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095 

... z 
~ 0 • 0 

~ z 0 

~ 
.. 

=- "' ~ 
z 
G'I 

en 
-< en ... 
SI ... 
"' "' 
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NUMBERING SYSTEMS 

~ 
I 

2 

3 
4 

5 
6 

7 

8 
9 
A 

B 

c 
0 
E 
F 

Decimal-Hexadecimal Conversion Table 
(DECIMAL• H x 16 1) 

1- 6 5 4 3 2 

16777216 1048576 65536 4096 256 

33554432 2097152 131072 8192 512 

50331648 3145728 l~f>o8, 12288 768 

67108864 4194304 '26214~) 16384 1024 
83886o80 5242880 327680 20480 1280 

100663296 6291456 393216 24576 1536 
II 7440512 ]340032 458752 28672 1792 

134217728 8388608 524288 32768 2048 
150994944 9437184 589824 36864 2304 
167772160 10485760 655360 40960 2560 
184549376 11534336 72o896 45056 2816 
201326592 12582912 786432 49152 3072 
218103808 13631488 851968 53248 3328 
234881024 14680064 917504 57344 3584 
251658240 15728640 983040 61440 )840 

I 

16 

32 
48 

64 
8o 

96 
112 

128 
w. 
160 
176 
192 
208 
224 
240 

HEXAOEC I HAL TO DEC I HAL DEC I MAL TO HEXADEC I HAL 

- i·~~··· .. 
-200=.J 
> 

Hexade.cimal to Decimal. Find the decimal v•lue for each hexadeclrMI 
digit according to its position. Add these to obtain the declraal 
equivalent. 

Decimal to Hexadecimal. Find the next lower dec1m11I nl.llllber and 1 ts 
Hexadecimal equivalent. Subtract and use difference to find the 
next decimal value and hexadechnal equivalent untl I the coaiplete 
number Is developed. 

~ 

I 

~ 
3 

~ 

: 
7 

8 
9 
I~ 
II 
12 
13 
14 
15 

PRINT[D IN U. 9 . AIURfCA !100027' 
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J 
!! i ... :I .. 
0 " .. 

i! '< 
c 

0 ;.. .. 
""" .. ifatl62 •11.li, bl60 bWI tlJ&li-2 ::c " M11t6l .. • l! )( 

! 0 
0 .. 
a. • 

lllllAD!CllW. ~ g 
3· ~ e. ... 
0 • :I a. i 0 

i. z: ,. 
z a 

n g 
DCTO. 0 

:I 
,. 0 

< i .. 
• .. '" .. ~ ...... o· z 
:I "' .. 
~ 

... 
0 -< 

~ 
... 

IT .... 
i" '" :z !:::: .. ... 
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NUMBER I NG SYSTEMS 

SAMPLE CONVERSION PROBLEMS 

Odal (1765J and Hexacleci•al (3f5161 lo Deci•al (101310) 

• ! w l• l <•m ~"'"~ - ~nm • " 

8 + 7 K 15 
x 8 
T20 + 6 = 126 

x 8 
1008 + s ~ 101310 

J ~ (0 (~~iOMO ,_,,H -•ocn~• • "' 
48 + 15 = 63 

x 16 
1'008 + 5 K 1013

10 

Decinoal (1013101 to Hexadecl111al (3FS16l and Octal (176591 

I~· IEMAINOEl5ill 

:~::::~ 
I~- •MAINDlll 

i 
1 7 6 5. 

PRINTCO IN U. S. AMERICA !!i000271 
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IUHOUGHS - I 6700 HANDIOOK 29 

NUMBERING SYSTEMS 

Daci•al and Octal Sa.,pla Convarsion Probla1111 

DECIHAL 531 • OCTAL 1023 

66 - REMAINDER 3----, 
8(N 

8 -
8 (66 :::::::, I 

REHAINDER 'l I 
I 0 2 

DECIHAL .439453125 • OCTAL .341 

L.439453125 
x8 

OCTAL 2672 • DECIMAL 14661 

2 6 7 2------

1!!:1~ 
D • ~8 l 

i76 + 7 • 183 
_21! 
1464 + 2 • 1466 

OCTAL .341 •DECIMAL . 439453125 

.3~·~. J 
8 • 125000 

.439453125 ans. 
/ • 515625000 

PRINTED IN U.S. AMERICA 

ans. 

~00276 
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HUPIBERIHG SYSTEJ11S ( 

Hexadecimal Addition Table ( 
+ 0 l 2 3 4 5 6 7 8 9 A B c 0 E F 
0 0 I 2 3 _4 5 6 7 _! 9 A B c 0 E F 
I I 2 3 4 5 6 7 8 9 A B c 0 E F 10 
2 2 3 4 5 6 7 8 9 A B c D E F 10 11 
3 3 4 5 6 7 8 9 A B c 0 E F 10 II 12 
4 ~ 5 :i 7 8 9 A B c D E F 10 II 12 13 
5 5 6 7 8 9 A B c D E F 10 II 12 13 14 ( 
6 6 1 8 9 A 8 c D E f 10 11 12 13 14 15 
1 1 8 9 A 8 c 0 E f 10 II 12 13 14 15 16 
8 8 9 A B c D E f 10 II 12 13 14 15 16 17 
9 9 A B c 0 E f 10 II 12 13 14 15 16 17 18 
A A e c D E F 10 11 12 13 14 15 16 17 18 19 
8 8 c D E f 10 II 12 13 14 15 16 17 18 19 IA 
c c D E F 10 II 12 13 14 15 16 17 18 19 IA IB 
D D E F 10 II 12 13 14 15 16 17 .!! 19 IA IB IC 
E E F 10 11 12 13 14 15 16 17 18 19 IA I B IC ID 

f f ID II 12 13 14 15 16 17 18 19 IA IB IC I 0 IE 

( 

( 

( 
PRJHTED IN U. S. AMERICA ,00021• 

/ 
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COLLATING 

COLLA TING INFORMATION 

A11 characters are collated according -to their internal binary value. 
Because the B 6500/l!S 6700 has the capabll ity of representing char­
acters Internally In either BCL or EBCDIC, and because characters 
are col lated according to their Internal representation (not neces· 
sarlly the same as their external mode) a variety of collating 
sequences ts possible. The following table may be used to determine 
the applicable collatlng sequence. 

1 nput Mode Output Mode I nterna 1 Mode Col latlng Sequence 

BCL BCL BCL BCL {BCL i nterna 1) 

BCL EBCDIC EBCDIC BCL Trans lated to EBCDIC 

BCL BCL EBCDIC BCL Translated to EBCDIC 

EBCDIC EBCDIC EBCDIC EBCDIC 

EBCDIC BCL EBCDIC BCL Translated to EBCDIC 

Character Representation 

The BCL , EBCDIC, and USASCI I graph i cs are the same except as fol lows: 

02.\/02' 

"' CU/COS Eltllt (02,) USASCll 

.L ... < 
I 0 •• > 
< •:I + 
> .. . 
• -" NOT(..,) ~ 

> :I1 . •:I _,_ ~ _.11£Uo-H!_ - • 17 -t I 

" ::!::!: 
' " -..!_ ; 

' -· IU (M/K) ) 

+ .. PZ(N/ lt) ( 

( •IS ( 

- IS ) , . •• ,. ... { (NIK) ,. -·· J (NIK) 

• i t1velldCharactar 

PRINTED IN U.S. AMERICA 

!!IL.!. 
• s • 7 

ap,ratl on 

f'lal•O.flnltl~ 
Si.rt Auto Skip 
Start A.Ito Du,1 • 
Alpha Shift 

$000276 
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COLLATING 

A BCL plus sign is never translated to an EBCDIC PZ (plus zero) sign, 
11lthough the EBCDIC PZ is translated to a BCL plus sign. 

EBCDIC 1110 0000 Is tr•nslated to llCL 00 0000 with an •ddltlon•I flag 
bit on the next to 111c>st significant bit I ine (7th bit). As the print 
drU11s have 6Jt graphics and space this signal can be used to print the 
61tth graphic. The 61tth graphic Is a "CR11 for ICL drums 11nd a "I." for 
EBCDIC dr1ns. 

Collating Sequences 

EBCDIC ICL 

NUL 'l " 
,., 

r 
SOH I s 2 

0 0 ,. 
I Q 3 

STX ' t 3 2 R 
ETX l u 4 3 $ 
HT $ v 5 ~ • 
DEL • .. 6 5 
VT ) x 7 6 
FF ; y 8 7 
CR -, z 9 8 s 
so - PZ 9 (Blank) 
SI I A I I 
DLE B @ s 
DCI i c 1 T 
DC2 - D u 
DC3 > E v 
NL 1 F ~ W· 
BS : G + x 
CAN I H A y 
EH @ I B z 
FS ' HZ(I) 
GS . J 

c 
i D 

RS " K E ~ 
us a L F 
LF b H G 
ETB c N H 
ESC d 0 I 
ENQ . p 
ACK f Q 
BEL g R 
SYN h ' EOT I s 
DC4 j T 
NAK k u x 
SUB I v J 
SP m w K 
[ n x L 

0 y 
< p z 
cJ'UU 

H 
~ N 

u x 

mtltlNTED IN U.S. AMERICA !5000271 

) 

) 

) 

) 

) 



IUllOUOHS • I 6700 HAHOIOOK 33 

( COLLATING 

( 
EBCDIC COLLATING SEQUENCE 

EBCDIC Hex. lnterna1 Card Code 
Character Code Code Zone Nuri>er 

llJL DO DODO 0000 12-0-9- 8-1 
SOH 01 0000 0001 12~9- I 
STX 02 0000 0010 12-9- 2 

( 
ETX DJ 0000 DOI I 12-9- 3 
HT OS 0000 0101 12-9- s 
J)EL 07 0000 0111 12-9- 7 
VT 08 0000 1011 12-9- 8-3 
FF DC DODO 1100 12-9- 8-4 
CR 00 0000 I IOI 12-9- 8-S 
so OE 0000 1110 12-9- 8-6 
SI OF 0000 1111 12-9- 8-7 

OLE 10 0001 DODO 12-11-9- 8-1 
DCI II 0001 DOOi 11-9- I 
DCZ 12 0001 0010 11-9- 2 
DC3 13 Oool 0011 11-9- 3 
NL IS 0001 0101 11-9 s 
BS 16 DODI 0110 11-9- 6 
CAN 18 DOOi 1000 ·11-9- 8 
EM 19 0001 1001 11-9- 8-1 
FS IC 0001 1100 11-9- 8-4 
GS ID 0001 I IOI 11-9- 8-S 
RS IE 0001 1110 11-9- 8-6 
us IF 0001 1111 11-9- 8-7 

( 

LF 25 0010 0101 0-9- s 
ETB 26 0010 0110 0-9- 6 
ESC 27 0010 0110 0-9- 7 
ENQ 20 0010 1101 0-9- 8-S 
ACK 2E 0010 1110 0-9- 8-6 
BEL 2F 0010 1111 0-9- 8-7 

( 

SYN 32 DOii 0010 9- 2 
EDT 37 0011 0111 9- 7 
DC4 3C 0011 1100 9- 8-4 
NAK 30 0011 1101 9- 8-s 
SUB 3F 0011 1111 9- 8-7 

SP 40 0100 0000 (No Punches) 
[ 4A 0100 1010 12- 8-2 

48 0100 1011 12- 8-3 
< 4C 0100 1100 12- 8-4 
( 40 0100 I IOI 12- 8-s 
+ 4E 0100 1110 12- 8-6 
I H 4F 0100 1111 12- 8-7 

( 
PlllNTEO IN U.S. AMEfttcA S000276 
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COLLATING ) 

EBCDIC COLLATING SEClUEMCE (Cont) 

EBCDIC Hex. I ntern11I Card Code 
Character Code Code Zone N-.r 

' 50 0101 0000 12- -
I SA 0101 1010 II· 8-2 
$ 51 0101 1011 II· 8-3 
• 5C 0101 1100 II· 8-4 
) 5D 0101 1101 II· 8-5 
; 5E 0101 1110 II· 8-6 

--. (s) sr 0101 1111 II· 8-7 ) 
- (Dash) tli'.\ 0110 ODOD 11 · -
I 0110 0001 o- 1 

(C""""") 68 0110 1011 o- 8-3 
t 6C 0110 1100 o- 8-4 

- (~) 60 0110 1101 o- 8-5 

> 6E 0110 1110 o- 8-6 
1 6f 0110 1111 o- 8-7 

: 7A 0111 1010 - 8-2 
I 78 0111 1011 - 8-3 
@ 7C 0111 1100 - 8-4 
' (~) 70 0111 1101 - 8-5 - 7E 0111 1110 - 8-6 
" 7F 0111 1111 - 8-7 

• 81 1000 0001 12-0- I 
b 82 1000 0010 12-0- 2 
c 83 1000 001 I 12-0- 3 
d 84 1000 0100 12-0- 4 

• 85 1000 0101 12-0- 5 
f 86 1000 0110 12-0- 6 

\. ) 
g 87 1000 0111 12-0- 7 
h 88 1000 1000 12-0- 8 
I 89 1000 1001 12-0- 9 

J 91 1001 0001 12- 11- 1 
k 92 1001 0010 12- 11- 2 
1 93 1001 0011 12-11- 3 .. 94 1001 0100 12-11- 4 
n 95 1001 0101 12-11- 5 

) 
0 '6 1001 0110 12-11- 6 
p 97 1001 0111 12-11- 7 
q '8 1001 1000 12-11- 8 
r 99 1001 1001 12-11- 9 

) 
PRINTtD IN U. S. AMERICA 500027& 
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( 
COLLATING 

EBCDIC COLLATING SEQUENCE (Cont) 

( EBCDIC Hex. I nterna 1 Card Code 
Character Code Code Zone Number 

s A2 1010 0010 11·0· 2 
t A3 1010 0011 11·0- 3 
u A4 1010 0100 ll-O· 4 
v A5 1010 0101 11·0· 5 
w A6 1010 0110 11·0· 6 

( x Al 1010 0111 11·0· 7 
y AB 1010 1000 11·0· B 
z A9 1010 1001 11 ·0· 9 

PZ (+) co 1100 0000 12·0 
A Cl 1100 0001 12· I 
B C2 1100 0010 12· 2 
c C3 1100 0011 12· 3 
0 C4 1100 0100 12· 4 
E C5 1100 0101 12· 5 
F C6 1100 0110 12· 6 
G Cl 1100 0111 12· 7 

H CB 1100 1000 12· B 
I C9 1100 1001 12· 9 

HZ (I) DO 1101 0000 II· 0 
J DI I IOI 0001 11· I 
K D2 I IDI 0010 11· 2 
L DJ I IOI 0011 11· 3 
H D4 I IDI DIDO 11· 4 
N D5 I IDI 0101 II· 5 
0 D6 1101 0110 11 - 6 
p D7 1101 0111 11· 7 

( 
Q OB I IOI 1000 II- B 
R D9 1101 1001 11- 9 

\ (CR) (d EO lllD 0000 0· B-2 
s E2 1110 0010 0· 2 
T £3 1110 0011 0· 3 
u £4 1110 0100 O· 4 
v E5 1110 0101 0· 5 
w E6 1110 0110 0· 6 

( 
x E7 lllODlll o- 7 
y EB 1110 1000 0· B 
z E9 1110 1001 D- 9 

( 
PRINT!:O IN U. S. AMERICA 
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-. 
COLLATING 

EBCDIC COLLATING SEC2UENCE (Cont) 

EBCDIC ...... lnterna.1 Tai'd Code 
Chmracter Code Code Zone Nu.aber 

0 FO 1111 0000 - 0 
I Fl 1111 0001 - I 
2 F2 1111 0010 - 2 
J Fl 1111 0011 - 3 
4 F4 1111 0100 - 4 
5 F5 1111 0101 - 5 
6 F6 1111 0110 - 6 
7 F7 tl 11 0111 - 7 
8 F8 1111 1000 - 8 

I 
9 F9 1111 1001 - 9 ( ) 

ICL COLLATING SEQUENCE (ICL INTERNAL) 

BCL 
BCL BCL BCL BCL I nterna 1 External C.ird Code 
Character Octal Hex BA 8421 BA 8421 Zone Number 

0 00 00 00 0000 00 1010 - 0 
1 01 01 00 0001 00 0001 - l 
2 02 ·oz 00 0010 00 0010 - 2 
l 03 03 00 0011 ·oo 0011 - 3 
~ 04 04 00 0100 00 0100 - 4 
5 05 05 00 0101 00 0101 - 5 
6 o6 o6 00 0110 00 0110 - 6 
7 07 07 00 0111 00 0111 - 7 
8 10 08 DO 1000 00 1000 - 8 
9 11 09 00 1001 00 1001 - 9 
I 12 OA 00 1010 00 1011 - 8-) 

) 
@ 13 OB 00 1010 00 1100 - 8-4 
7 1~ oc 00 1100 00 0000 All other 

card codes 
: 15 00 00 1101 00 1101 - 8- 5 
> 16 OE 00 1110 00 111~ .. - 8- 6 
~ 17 Of 00 1111 00 1111 - 8-7 

+ 20 10 01 0000 11 1010 12 0 
A 21 11 01 0001· 11 0001 12 1 

) 
B 22 12 01 0010 11 0010 12 2 
c 23 13 01 0011 11 0011 12 3 
D 2~ 14 01 0100 1l 0100 12 4 
E 25 15 01 0101 · 11 0101 12 5 
F 26 16 01 0110 11 0110 12 6 
G 27 17 01 0111 11 0111 12 7 

) 
PRINTEO IN U.S. AMERICA 5000276 
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COLLATING 

BCL COLLATING SEQUENCE (BCL INTERNAL) (Cont) 

BCL 

) BCL BCL BCL BCL I nternal External Card Code 
Character Octal Hex BA 8421 BA 8421 Zone Nuinber 

H 30 18 01 1000 11 1000 12 8 
I 31 13 01 1001 11 1001 12 3 

32 IA 01 1010 11 1011 12 8-3 
[ 33 18 01 1011 11 1100 12 8-4 

' 34 JC 01 1100 11 0000 12 -
( 35 ID 01 1101 11 I IOI 12 8-5 

) < 36 IE 01 1110 11 1110 12 8-6 
+ 37 IF 01 1111 .. 11 1111 12 8-7 

x(Hult. )40 20 10 0000 10 1010 11 0 
J 41 21 ID 0001 10 0001 11 1 
K 42 22 10 0010 10 00 10 11 2 
L 43 23 10 0011 10 0011 11 3 
H 44 24 10 0100 10 0100 11 4 
N 45 25 10 0101 10 0101 11 5 
0 46 26 10 0110 10 0110 11 6 
p 47 27 10 0111 10 0111 11 1 

Q 50 28 10 1000 10 1000 11 8 
R 51 23 10 1001 10 1001 11 3 

$ 52 2A 10 1010 10 1011 11 8-3 

• 53 28 10 1011 10 1100 11 8-4 

- 54 2C 10 1100 10 0000 11 -
) 55 2D 10 1101 10 1101 11 8-5 
; 56 2E 10 1110 10 1110 11 8-6 
~ 57 2F 10 1111 • 10 1111 11 8-7 

81ank 60 30 11 0000 01 0000 - -
I 61 31 11 0001 01 0001 0 1 

) s 62 32 11 0010 ~ 01 0010 0 2 
T 63 33 11 0011 • 01 0011 0 3 
u 64 34 11 0100 01 0100 0 4 
v 65 35 11 0101 01 0101 0 5 
w 66 36 11 0110 01 0110 0 6 
x 67 37 11 0111 01 0111 0 7 

) 

y 70 38 11 1000 01 1000 0 8 
z 71 39 11 1001 01 1001 0 3 

i: 
72 3A 11 1010 01 1011 0 8-3 

73 38 11 1011 01 1100 0 8-4 
~ 74 3C 11 1100 01 1010 0 8- 2 - 75 30 11 1101 01 1101 0 8-5 

1 76 3E 11 1110 01 1110 0 8-6 

" 77 3F 11 1111 ·01 1111 0 8- 7 

j 

'\ , 
PRINTED IN U. S. AMERICA ~000276 
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COLLATING ( 

COLLATING SEQUENCE - ICL TRANSLATED TO EBCDIC 

BCl Trarislated 
BCl Ex.ternal Bel BCl EBCDIC EBCDIC Card Code 
Ch11r11cter BA 4321 Hex. Octal Code Hex Zone Number 

(Blank) 01 0000 10 20 0100 0000 40 - -
[ II 1100 3C 74 0100 1010 4A 12 8-4 

II 1011 · 3B 73 0100 IDll 4B 12 8-3 
< II 1110 3E 76 0100 1100 4c 12 8-6 
( II 1101 30 75 0100 1101 4D 12 8-5 
+ II 1010 3A 72 0100 1110 4E 12 0 
+ II 1111 3F 77 0100 1111 4F 12 8-7 ( 
' II 0000 30 60 0101 0000 50 12 -
I 01 1110 IE 36 0101 1010 SA 0 8-6 
$ 10 1011 2B 53 0101 1011 58 II 8-3 

* 10 1100 2C 54 0101 1100 SC II 8-4 
) 10 1101 20 5S 0101 1101 SD II 8-S 

10 1110 2E 56 0101 1110 SE 11 8-6 
s 10 1111 2F 57 0101 1111 SF 11 8-7 

- 10 0000 20 40 0110 0000 60 II -
I 01 0001 II 21 0110 0001 61 0 I 

i 
01 1011 lB 33 0110 1011 6B 0 8-3 
01 1100 IC 34 0110 1100 6c 0 8-4 

~ 01 1010 IA 32 0110 1101 60 0 a~2 

> 00 1110 OE 16 0110 1110 6E - 8-6 
7 00 0000 00 00 0110 1111 6F All other 

c.rd codes 

: 00 I IOI OD 15 0111 1010 7A - 8-S 
I 00 1011 OB 13 0111 1011 7B - 8-3 
@ 00 1100 oc 14 0111 1100 7C - 8-4 
2 00 1111 OF I} 0111 1101 70 - 8-7 . 01 1101 ID 35 0111 1110 7E 0 8-5 
" 01 1111 IF 37 Oil I 1111 ]F 0 8-7 ( 
A II 0001 31 61 1100 0001 Cl 12 I 
B II 0010 32 62 1100 0010 C2 12 2 
c II 0011 33 63 1100 0011 Cl 12 3 
0 II 0100 34 64 1100 0100 C4 12 4 
E II 0101 35 6S 1100 0101 cs 12 5 
F II 0110 )6 66 1100 0110 C6 12 6 
G 11 0111 37 67 1100 0111 Cl 12 7 
H 11 1000 )8 70 1100 1000 ca 12 8 
I II 1001 39 71 1100 1001 C9 12 9 

( 
' '-

PRINTED IN U.S. AMERICA W00276 
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) 
COLLATING 

COLLATING SEQUENCE • BCL TRANSLATED TO EBCDIC (Cont) 

) BCL Trans Jated 
BCL Extern•l BCL BCL EBCDl C EBCDIC Card Code 
Ch.lr•cter BA 4321 Hex . Octal Code Hex. Zone Number 

x( ... lt) 10 1010 2A 52 1101 0000 DO II 0 
J 10 DOOi 21 41 1101 0001 DI II I 
K 10 0010 22 42 1101 0010 D2 II 2 
l 10 DOI I 23 43 1101 0011 D3 11 3 

" 10 0100 24 44 1101 0100 D4 11 4 
N 10 0101 25 45 1101 0101 D5 II 5 
0 10 0110 26 46 1101 0110 D6 11 6 
p 10 0111 27 47 1101 Olli D7 II 7 
Q 10 1000 2S 50 1101 1000 ·Ds II s 
R 10 1001 29 51 1101 1001 D9 11 9 

s 01 0010 12 22 1110 0010 E2 0 2 
T 01 0011 13 23 1110 0011 E3 0 3 
u 01 0100 14 24 1110 0100 E4 0 4 
v 01 0101 15 25 1110 0101 ES 0 5 
w 01 0110 16 26 1110 0110 E6 0 6 
x 01 0111 17 27 1110 Olli E7 0 7 
y 01 1000 IS 30 1110 1000 ES 0 s 
z 01 1001 19 31 1110 1001 E9 0 9 

0 00 1010 OA 12 1111 ODOO ro - 0 
1 00 0001 01 01 1111 0001 rt - 1 
2 00 DOIO 02 02 1111 0010 r2 - 2 
3 00 0011 03 . 03 n11 0011 r3 - 3 
4 00 0100 04 °" 1111 0100 r4 - 4 
5 00 0101 05 05 llH 0101 rs - 5 
6 00 0110 D6 06 I Ill 0110 r6 - 6 
7 00 0111 07 07 1111 0111 r] - 7 

) 
s 00 1000 08 10 1111 lODO rs - s 
9 00 IDOi 09 II 1111 1001 r9 - 9 

) 

) 
PRINTED IN U.S. AMERlCA 5000276 



'I 

40 IUHOUOHS - I 6700 HANDIOOIC 

COLLATING ( 

XALGOl COLLATING SEQUENCE (9 5700 BCL) 

BCL BCL 
BCL BCL BCL Internal Externa 1 C•rd Code 

Character Oetel Hex BA 8421 BA 8421 Zone Number 

Blank 60 30 II 0000 01 0000 - - > 
32 IA 01 1010 II 1011 12 8-) 

3 
l 33 18 01 1011 ii 1100 12 8-4 
( 35 ID 01 1101 II 1101 12 8-5 ( 
< 36 IE 01 1110 11 1110 12 8-6 
+ 37 IF 01 1111 II 1111 12 8-7 
lk H IC 01 1100 II 0000 12 -
$ 52 2A 10 1010 10 1011 II 8-3 • 53 28 10 1011 10 1100 II 8-4 ~ ) 55 20 10 1101 10 1101 II 8"5 i 56 ' 2E 10 1110 10 1110 11. 8-6 
~ 57 2F 10 1111 10 1111 II 8-7 - 54 2C 10 1100 10 0000 II - "' z 

I 61 31 11 0001 01 0001 0 1 s 
' 72 3A II 1010 01 1011 0 8-3 j 
% 73 38 II 1011 01 1100 0 8-4 ::' - 75 3D II 1101 01 1101 0 8-5 
I 76 3E II 1110 01 1110 0 8-6 
" 77 3F II 1111 01 1111 0 8-7 

I 12 OA 00 1010 00 1011 - 8-3 
@ 13 OB 00 1011 00 1100 - 8-4 
: 15 OD 00 1101 00 1101 - 8-5 
> 16 OE 00 1110 00 1110 - 8-6 
~ 17 OF 00 1111 00 1111 - 8-7 ( 
+ 20 10 01 0000 11 1010 12 0 " A 21 II 01 0001 II 0001 12 1 ~ 
B 22 12 01 0010 II 0010 12 2 " c 23 13 01 0011 II 0011 12 3 
D 24 14 01 0100 11 0100 12 4 
E 25 15 01 0101 11 0101 12 5 
F 26 16 01 0110 11 0110 12 6 
G 27 17 01 0111 11 0111 12 7 
H 30 18 01 1000 11 1000 12 8 
I 31 1~ 01 1001 11 1001 12 ~ 
x 40 20 10 0000 10 1010 II 0 

( 

J 41 21 10 0001 10 0001 II I 
K 42 22 10 0010 10 0010 11 2 
L 4) 23 10 0011 10 0011 11 3 

" 44 24 10 0100 10 0100 11 4 
N 45 25 10 0101 10 0101 11 5 

( 
PRINTED IN U.S. AMUttCA 
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BCL BCL 
Character Octal 

0 46 
p 47 
Q 50 
R 51 

~ 74 
s 62 
T 63 
u 64 
v 65 
w 66 
x 67 
y 70 
z 71 

0 00 
1 01 
2 02 
3 03 
4 04 
5 05 
6 o6 
7 07 
8 10 
9 11 

7 14 

IURROUOHS - I 6700 HANDIOOK 

XALGOL COLLATING SEQUENCE (Cont) 
(B 5700 BCL) 

BCL BCL 
BCL Internal Externa I 
Hex BA 8421 BA 8421 

26 10 0110 10 0110 
27 10 0111 10 0111 
28 10 1000 10 1000 
29 10 1001 10 1001 

3C 11 1100 01 1010 
32 11 0010 01 0010 
33 11 0011 01 0011 
34 11 0100 01 0100 
35 11 0101 01 0101 
36 II 0110 01 0110 
37 11 0111 01 0111 
38 11 1000 01 1000 
39 II 1001 01 1001 

00 00 0000 00 1010 
01 00 0001 00 ooOl 
02 00 0010 00 0010 
03 00 0011 00 0011 
04 00 0100 00 0100 
05 00 0101 00 0101 
o6 00 0110 00 0110 
07 00 0111 00 0111 
08 00 1000 00 1000 
09 00 1001 00 1001 

oc 00 J.100 00 0000 

PRINTED IN U.S. AMERICA 

41 

COLLATING 

Card Code 
Zone N....,er 

11 6 
11 7 ~ 11 8 
11 9 

0 8-2 
0 2 
0 3 
0 4 
0 5 
0 6 
0 7 
0 8 
0 9 

- 0 
- 1 % 

- 2 ~ 
% - 3 - 4 - 5 - 6 - 7 - 8 

- 9 

ALL OTHER 
CARO CODES 

5000275 
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COLLATING ( 

FORTRAN BCD COllATING SEQUENCE 

BCD Internal R~esentat Ion Internal Trans lat Ion Card Code 
Character Hex Binary Binary Hex Zone Number 

(period) IA DI 1010 0100 1011 'B 12 8- l i ) IB 01 1011 0100 1100 ~ 12 8-' _, 
( 

+ IC 01 1100 0101 0000 so 12 
$ 2A 10 IDIO 0101 1011 58 II 8-l • 28 10 1011 0101 1100 SC II 8-4 
, 2E 10 1110 0101 1110 SE 11 8-6 
~ 2F 10 1111 0101 1111 SF II 8-7 
- (minus) 2C 10 1100 Oil 0 0000 60 11 

( 
I ll II 0001 0110 0001 61 0 I 

{ 
(coma) )A II 1010 0110 1011 68 0 8-l 

3B 11 1011 0110 1100 6c 0 8-4 ,. lD 11 1101 0110 1101 60 0 8-S 
> lE 11 1110 0110 1110 6E 0 8-6 
1 lF 11 1111 01101111 6F 0 8-7 . OA 00 1010 0111 1011 78 8-l 
@ OB 00 I 011 Olli 1100 7C 8-4 
2 OD 00 1101 Oil I 1101 70 8-S . OE 00 1110 Olli 1110 7E 8-6 

" 01' 00 1111 0111 1111 7£ 8-7 • jA 11 01 0001 1100 0001 Cl 12 I 
8 12 01 0010 1100 0010 C2 12 2 
c ll 01 0011 1100 0011 Cl 12 l 
D 14 01 0100 1100 0100 C4 12 ' E lS 01 0101 1100 0101 cs 12 5 
F 16 01 0110 1100 0110 c6 12 6 
8 17 01 0111 1100 0111 C7 12 7 
M 18 01 1000 1100 1000 C8 12 8 
I 19 01 1001 1100 1001 C9 12 9 
J 21 10 000.l 1101 0001 DI II I 
k 22 10 0010 1101 0010 D2 11 2 
L 21 10 0011 1101 0011 Dl 11 l 
H 24 10 0100 1101 0100 04 11 4 

( 
~ 2S 10 0101 1100 0101 OS 11 s 
D 26 10 0110 1101 0111> 06 II 6 
p 27 10 0111 1101 0111 07 11 7 
Q. 28 10 1000 1101 1000 D8 II 8 
k 29 10 1001 1101 1001 09 11 9 
s ll 11 0010 1110 0010 E2 0 2 
T 33 11 0011 1110 0011 El 0 l 
u l' 11 OHIO 1110 0100 E' 0 ' v lS 11 0101 1110 0101 ES 0 s 

( 
w 16 11 ono 1110 0110 E6 0 6 

~ 17 11 0111 1110 0111 E7 0 7 
18 II 1000 1110 1000 ES 0 8 

z 39 11 1001 1110 1001 E9 0 9 
0 00 00 0000 1111 0000 FO 0 .c 
I 01 00 0001 1111 0001 Fl 1 ;:; 
~ 02 00 0010 1111 0010 FZ 2 ( 
PIUNTEO IN U.S. AMElttCA 1000211 
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( 
COLLATING 

FORTRAN BCD COLLATING SEQUENCE (Cont) 

BCD Internal R~esentat Ion Internal Translation Card Code 
Character Hex Binary Binary Hex Zone Number 

( 
3 03 00 0011 1111 0011 F3 3 
4 04 00 0100 1111 0100 F4 4 
5 05 05 0101 1111 0101 F5 5 
6 06 00 0110 1111 0110 F6 6 
7 07 00 0111 1111 Olli F7 7 
8 08 00 1000 1111 1000 F8 8 
9 09 00 1001 1111 1001 F9 9 

( 

( 

( 

( 
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DATA TRANSMISSION CODES 

DATA TRANSMISSION CODES 
Baudot Code 

~ 
. 0 . ' Hn ~ 0 I 

0 0 0 0 ' '"' T 

'0 . I I ' • . 0 I 0 ' " ' 0 0 I I ' . . . I 0 ' . 5,At[ ' . I 0 I 5 5 y 

0 I I ' 6 I • 
0 I I I 1 u • 
I 0 • 0 ' " 0 

I 0 o I ' 0 • 
I . I . IO{A) . ' I ' I I 11(9) J .... 
I I 0 0 12(t) . . 
I I ' I l){O} ' l 

I I I • IU[) c ' I I I I lS(r) . .... 

PTTC/6 Code 

0 0 0 0 SPACf. 
0 0 0 1 

0 0 1 0 .. 
O I 

0 I 0 I 

DI 

1 0 0 0 

I 0 0 1 

I I 

I . I 

' l 

"' 5 

l 

" ~) . 
SPACf. DIMOND 

IELL 6 

' ' 1 I 

" ' ' "Y• 
' . 

FIGS 

2::::: 
•lf3 I 

~ ~· 
~ "" 

I . . 
I 

Sil.Mk 

I 0 IO(A) ., " ...... 
I 0 11{1) y. 
I I 0 0 IZ(C) .. " .. 
I I 0 I IJ{O) "' .. 
I I 1 0 111(.1.} tJC ... " "' ,,. 

'" 
,., 
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DATA TRANSMISSION CODES ) 

USA SC II X3.4-1963 Code 
0 0 0 0 1 1 I I ) Q•, 0 0 I I 

0..2.. 
0 1 I 

0 I 0 1 I 0 I 

J_j__"ft ~ 0 1 ' ' . ' . 1 

0 0 0 0 0 NULl OCo • 0 • • l :i 0 • 0 I 1 ""' DC I I . Q 

0 0 I 0 ' £0• ~ ' I • ,uJ- iul-
0 0 1 I ' !OM L"S_ # ' c • IN:~ 
0 I 0 0 . '°' ~ • . • I ~j-

:~ :---0 I 0 I ' WllU '" "' ..i. ...L. ...IL 
,,-

0 I I 0 . '" IYNC • • ' v 
sl- Is I-; ,,_ 

•' 1-i • I I I 1 Ell "" '"'°~ ' G w 
:~:- 1~:-I • 0 • • ..._ so ( I H x 

I • • I . HJ/1k " I • I y ,1j- 1Ej-
1 • 1 • 10 lf " • ' J z •,- 101-

1 0 1 I II ,. SJ + ' j_ 1. 
I I 0 0 " .. " !'-~, < l ' ACK 

I I 0 1 " " " . " I :ID. 
I I I • " 50 .. > N t '" I I I 1 " SI $7 z ' 0 - .. , 

(!:}Llow•itMd Contr.I 

USASCll X3.4-1967 Code 

% . 0 0 0 I 1 I I 

' 0 
0 I I 0 0 I 1 

I 0 I 0 I 0 1 

Lililiw~ 0 I ' ' . ' . 7 

• • • 0 • N\ll "" .. • • • ' • • • I I "'" DCI I I • Q . . ) 
• • I • ~ ~ ' _j_ • • • • I 1 ' !1X OC3 " ' c • • I 0 • . !OT oc• I • • . I 

0 1 • 1 ' •NO ..... .,. 
' ' u 

• I I • • "'' SYN • • f v I 

• I 1 I 1 El m 7 G w . . 
I 0 0 0 • .. CAN I H x h 

1 0 0 1 • l!l_ '" __i • I y i 

I • I 0 .!!.. lf SUI • ' J z . 
I • 1 I 11 ,. 

'" . ' I ' I 
) 

1 I 0 • " Ff " l \ I : 
1 l..L • :l .!l. _g ..21. . . " J m I 
I I I 0 " $0 " . N ' . -
1 I I I " SI us I ? 0 - . OEL 
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'" GS 

so " SI us 
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0 0 I I I 

I I 0 0 I 
0 I 0 I 0 

2 l 4 5 6 

SP ' -
I 

SYN 

LF 

_Ill_ 
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[ I 
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..w. sua l 1 

~-
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DATA TRAllSMISSION CODES 

1963, 1967 USASCll Characters 

CHARACTER 

::z USASCI I 
X3 . 4 - 1963 

NAME/FUN CT I ON 
ROW USASCI I 

XJ. 4 - 1967 

) 

0/0 NULL Null; The a 11 zer'os character whi ch may serve 

NUL to accompl lsh time fi 11 and media fl 11. 

s°" Start of Message: It Is used In conj unct i on 
with EOA, EOH, and EOT for me.H ages on tapes 

0/1 where the message ts to be sent autOll\at f caJly. 

SOit Start of Heading : A cornun l cati on control 
character used at the beginn i ng of a sequence 
of characters which cons titute a mach i ne-
senslble address or rout i ng i nformation . Such 
a sequence Is refe r red to as the 1'Kead in9. 11 

Ari STX character has the effect of term lna-
ting a heading . 

EDA End of Address : Th i s character, together wl th 
SOM, wi l I be used to def i ne the sect 1on of 
perforated tape in wh i ch the ca l l·dl rect lng 

0/2 codes of the addreuee are conta i ned . 

STX Start of Text: A conmun i ca t 1on control char-
acter which precedes a sequence of characters 
that are to be treated as an entity and en-
tlrely transmitted through to the ultimate 
destination. SU<:h a sequence. i s re ferred to 
as 11text. 11 STX may be used to term ina t e a 
seqtJence of characters started by SOH . 

EDI\ End of ltessage : It .ay be used to separate 
Individual messa~s which are sent i n se-
quence on a singlCe transmission between two 

0/3 stations (see SOH) . 

ETX End of Text : A corrmunlcatlon control charac-
ter used to tenal nate a sequence of eharac-
ters s tarted with STX and transm l tt&d as an 
ent i ty. 

EDT End of Transmission : A coimtunicat lon control 
O/~ character used to lndlcne the conchs Ion of 

a transmission which may have con ta ined one ) 
EOT or more texts and anY associ a ted head ings. 

Enquiry: A conmunlcatlon control character 
used in data comn1.intcatlon systems H a re-

0/5 
WRU quest for a response fran a remote stat ion. 

1 t may be used as a "Who .Are You11 (\IRU) to 
ENQ obtain identification, or INY be used to 

obtain station status, or both. ) 
PRINTED IN U. S. AMERICA ~0002 76 



BURROUGHS - B 6700 HANDBOOK 

( DATA TRANSMISSION CODES 

1963, 1967 USASCI I Characters (Cont) 

CHARACTER 

~ 
USASCll 
X3.4 - 1963 

w USASCll NAHE/FUNCTI ON 
X3.4 - 1967 

( 

RU Are You: Use of this character for confl rma-
tlon type of answer back has been discontinued 

0/6 
until a more suitable arrangement can be 
devised. 

ACK Ackn<M 1 edge : A communication control charac-
ter transmitted by a receiver as an affl rma-
t 1 ve response to a sender, 

( 
0/7 BELL Bell: A character for use when there is a 

BELL 
need to ca 11 for human attention. It may 
control alarm or attention devices. 

Backspace: A fonnat effector that controls 

0/8 FE the movement of the printing mechanism one 
print position backward On the same print 

BS 1 ine. 

Horizontal Tabulation: A format effector that 
HT/SK controls the movement of the printing mechan-

0/9 HT Ism to the next in a series of predetermined 
positions along the print line. (Applicable 
also to the skip function on punched cards.) 

0/10 
LF Line Feed: A format effector that controls 
LF the movement of the paper one l lne at a, tlme. 

VT Vertical Tabulation: A format effector that 
0/11 controls the movement of paper to the next in 

VT a series of predetermined print 11 nes. ( 
Form Feed: A format effector that controls 

FF the movement of the pd·nting posltl.on to the 
0/12 FF fl rst predetermined printing l lne on the next 

form or page. 

( 
Carri age Return: A format effector that con-

CR t ro 1 s the movernen t of the print mechan I sm to 
0/13 CR the first print position on the same print 

line. 

Shift Out: A control character lndi"cating 
so that the code combinations that fol low shat I 

0/14 be interpreted •s outside of the character so set of the standard code table until a Shift 
In character Is reached. 

( 
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DATA TRANSMISSION CODES 

1963, 1%7 USASCI I Characters (Cont) 

CHARACTER 

c~ 
USASCU 
X3.4 - 1963 

ROW USASCI I NAHE/FUNCT I ON 
X3.4 - 1967 

) 

Shi ft In: A control character Indicating that 

0/15 
SI th• code combinations that follow shall be 
SI Interpreted according to the standard code 

table. 

Data Link Escape : A connunlcat lon control 
oc0 

ch•racter that wl 11 change the mean Ing of a 
1/0 ll11lted number of contiguously following char-

OLE i1cters. It i s used exclusively to prov ide 
suppleraentary controls in data connunlcation 
networks . 

DC1 Device Controls: DC1 (X-ON) turns the tape 

OC2 reader ON and ~ (X-OFF) turns the tape 
re~er OFF 1 n els 33 and 35. OC2 and OC4 

1/1 OC3 can be used as PUNCH-ON and PUNCH-OFF 
1/2 DC4 controls. 
1/3 
1/4 DC1 Device Controls: Characters for the control 

oc2 
of ancillary devices associated with data 
processing or teleconrnunlcatlon sys tems, 

oc
3 

nK>re especially switching dev i ces ON or OFF . 
(If a single 11stop11 control ls requ ired to 

DC4 interrupt or turn off ancl 1 lary devices, oc4 Is the preferred assignment. 

ERR Negative. Acknowledge: A COfn.mlcatlon con-
1/5 trol character trans1nf tted by a receiver as 

NAK a negat Ive. response to the sender . ) 
Synchronous Idle : A conn.m ication control 

SYN character used by a synchronous transmission 
1/6 syste11 In the absence of any other character 

SYN to prov I de a s lgna I from which synchronism 
may be ach I eved or re ta 1 ned. 

Logical End of Hedla: Used to lndlcue the 
LEM end of usable information, as In "End-of-

Card". ) 
1/7 ETB End of Transmission ·Block: A COft'lllUnfcatlon 

control character used to Ind I cate the end 
of a block of data for connmlcat lon purposes. 
ETB Is used for blockl.ng data where the 
block structure Is not necessar l ly related 
to the process Ing format. 

) 
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( DATA TRANSMISSION CODES 

1963, 1967 USASC.11 Characters (Cont) 

CHARACTER 

( ~ 
USASCI I 
X3.4 - 1963 

ROW USASCI I 
NAl4t:/FIMCTI OH 

X3 . 4 - 1967 

so Information Separators. 
1/8 

CAl4 Cancel : A control character used· to indicate 
that the data with which it Ts sent Is In 
error or is to be dlsre~rded. 

SI lnfonmtlon Separators . 
1/9 

( 
EM End of Medlwn: A control character associated 

with the sent data which may be used to iden-
tify the physical end of the medhm:i, or the 
end of the used, or wanted, portion of infor-
mation rec:.orded on a Medhm. (The position 
of this character does not necessarl ly co_rre-
spond to the phys i ca 1 end of the tned i urn) • 

S2 lnfor199tlon Separator. 
1/10 

SUB Subs t I tute : A character that may be substl-
tuted for a character which h determined to 
be inval Id or In error. 

S3 I nfonat 1 on Separator. 
1/11 

ESC Escape : A control character Intended to pro-
vlde code extension (supplen.entary characters) 
in general tnfonnatlon Interchange. The Es-
cape cMracter Itself Is a prefix affecting 
the Interpretation of a 1 linlted nulnber of con-
tlguously fol lowing characters. 

54 
( 

1/12 S5 lnforilNlt ion Separators. 
S6 

1/13 S7 

I/I~ FS Fi le Separator, Group Sep.rator, Record 
GS Separator, end Unit Separator : These lnfor-

1/15 RS 11ation separators ... y be used wl thin data in 
us optional fashion, except that their hter-

archtcal relationship shall be: FS Is the 
( 

most Inclusive, then GS, then RS, and US is 
least lnclusfve . (The content and length of 
a Fl le , Group, Record or Un i t are not 
specified . ) 

( 
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DATA TRANSMISSION CODES 

1963, 1967 USASCll Characters (Cont) 

CHARACTER 

/,:: 
USASCI I 
X3 . 4 • 1963 

ROW USASCI I NAME/FUNCTION· 
X3.4 • 1967 

) 

Spilce : A norul ly non-pdnting gnphlc char-
SP acter used to separate words. It Js also a 

2/0 SP 
format effector which controls the movement 
of the printing position, one printing posi-
tlon forward. 

! 
) 

2/l ! Excla1n1tlon Point . 

" 
2/2 " 

Quotation Harks (Diaeresis). 

I 
2/3 I Number Sign. 

$ 

2/4 $ Ool lar Sign. 

i 
2/S 

i 
Percent. 

• 2/6 • Aapersand • 

. 
2/7 . Apostrophe (Clostng Slr:igle Q.uotatlon Mark; 

Acute Accent) • 
) 

( 
2/8 ( Opening Parenthesis. 

219 
l Closing Parenthesis. 
) 

) 
• 

2/10 • Asterisk. 

+ 
2/11 Plus . 

+ 

) 
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( DATA TRANSMISSION CODES 

1%3, 1%7 USASCI I Characters (Cont) 

CHARACTER 

~ 
USASCI I 
XJ . 4 - 1963 

ROW USASCI I NAME/FUNCTION 
X3.4 - 1967 

( 

2112 Conwna (Ced i lla). 

-
2/13 - Hyphen (Minus). ( 

2114 Period (Deel ma I Point). 

I 
2/15 Slant (Slash). 

I 

0 
3/0 

0 
Figure Zero, 

1 
311 

I 
Figure One . 

2 

312 
2 
~ Figure Two. 

3 
3/3 

3 
Figure Three. 

( 

4 
3/4 4 Figure Four. 

( 
5 

3/5 Figure Five. 
5 

6 
3/6 

6 
Figure S Ix. 

7 

( 
317 

7 
Figure Seven. 
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DATA TRAHSMISSIOll CODES 

1963, 1967 USASCll Character9 (COnt) 

CHARACTER 

~ 
USASCI I 
X3 . 4 • 1963 

w USASCI I NAl1E/FUNCT I ON 
X3 . ~ • 1967 

) 

8 
3/8 

8 
Figure Eight. 

' 3/9 F1 gure Nine. 
9 ) 
: 

3/10 Colon . 
: 

; 
3/11 Semic:o1on. 

; 

< 
3/12 Less Than. 

< 

-
3/13 - Equals. 

> 

3/14 
> 

Greater Than. 

1 
3/15 

1 
Question Mark. 

) 
@ 

VO 
@ 

Connercial At . 

A 
4/1 

A 
Upper Case Letter A. 

8 ) 
4/2 Upper Case Letter B. 

8 

c 
V3 Upper Case letter C, 

c 

) 
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DATA TRANSMISSION CODES 

1963, 1967 USASCll Characters (Cont} 

-
CHARACTER 

~ 
USASCI I 
X3.4 c 1963 

CN USASCI I NAHE/FUNCT I ON 
X3.4 - 1967 

0 
4/4 Upper Case Letter D. 

0 

E 
415 Upper Case Letter E, 

E 
) 

F 
4/6 Upper Case Letter F. 

F 

G 

417 Upper Case Letter G. 
G 

H 

4/8 Upper Case letter H. 
H 

I 

4/9 Upper Case Letter I . 
I 

J 

4/10 
J 

Upper Case Letter J, 

) K 
4/11 Upper Case Letter K. 

K 

L 

4/12 Upper Case Letter L. 
L 

) H 
4/13 Upper Case letter H. 

H 

N 
4/14 Upper Case Letter N. 

N 

) 
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DATA TRANS11JSSJON CODES ( 

1963 , 1967 USASCI I Characters (Cont) 

CHARACTER 

7-
USASC 11 
X3.4 - 1963 

w USASC 11 NAltE/FUNCTI ON 
X3.4 - 1967 

( 

0 
4/15 Upper S:ase Letter 0. 

0 

p 

5/0 Upper Case Letter P. 
p 

( 

Cl 
511 Upper Case Letter Q. 

Cl 

R 
5/2 Upper Case Letter R. 

R 

s 
5/3 Upper Case Letter S. s 

T 
5/4 Upper Case letter T. 

T 

u 
5/5 Upper Case letter U. 

u 

v ( 
5/6 Upper Case Letter V. 

v 

w 
5/7 

II 
Upper Case Letter W. 

x 
5/8 Upper Case Letter X. x 

( 

y 

5/9 Upper Case Letter Y. 
y 

( 
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DATA TRANSMISSION CODES 

1963, 1967 USASCI I Characters {Cont) 

CHARA~TER 

) 7-
USASCll 
X3.4 - 1963 

w USASC 11 NAHE/FUNCT I ON 
X3.4 - 1967 

z 
5/10 Upper Case Lettar z. 

z 

) [ 
5/11 Opening Bracket. 

( 

5/12 '\ Reverse S 1 ant, 

'\ 
1 

5/13 Clos i ng Bracket. 
1 

+ Exponentiation or Up Arrow. 
5/14 ,... 

Cl rcumflex. 

+ Replace by or left Arrow . 
5/15 

Underl lne. -
Unassigned. 

6/0 
I Grave Accent (Opening Single Quotation Mark). 

) Unass I gned . 
6/1 

a Lower Case Letter a. 

Unass lgned. 
6/2 

b Lower Case Letter b . 

) Unass lgned. 
"613 

c Lower Case Letter c . 

Unass lgned. 
6/4 

d lower Case Letter d. 

) 
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DATA TRANSMISSION CODES ( 

1963 , 1967 USASCll Characters (Cont) 

CHARACTER 

~ 
USASCll 
X3.4 - 1963 

ROW USASC 11 NAME/FUNCTION 
X3.4 - 1967 

( 

Unassigned. 
6/5 

• Lower Case Letter e • 

Unass lgned . 
6/6 

f Lower Case Letter f. 
( 

Unassigned. 
6/7 

g lower Case Letter g. 

Unassigned. 
6/8 

h Lower Case Letter h . 

Unassigned. 
6/9 

I Lower Case Letter I . 

Unassigned. 
6/10 

J Lower Case letter J . 

Unass lgned . 
6/11 

k lower Case Letter k . 

Unas.signed. 
6/12 

1 lower Case Letter 1. 
( 

Unass lgned. 
6/13 . Lower Case letter " · 

Unass lgned. 
·"611~ 

n lower Case Letter n . ( 
Unass I gned. 

6/15 
0 Lower Case Letter o . 

UnHslgned. 
7/0 

p l ower C.se Letter p. ( 
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' ) DATA TRANSMISSION CODES 

1963, 1967 USASCI I Characters (Cont) 

) 
CHARA..ill.R 

["? 
USASCll 
X3 . 4 - 1963 

USASC 11 NAME/FUNCTION w 
X3.4 - 1967 

711 
Unass lgned. 

q Lower Case letter q . 

) 7/2 
Unassigned. 

r Lower Case Letter r. 

713 
Unass igned . 

s Lower Case Letter s. 

7/4 
Unass i gned. 

t Lower Case Letter t. 

7/5 
Unass lgned . 

u Lower Case Letter u. 

7/ 6 
Unass I gned . 

v Lower Case Letter v . 

717 
Unassigned. 

w Lower Case Letter w. 

) 
718 

Unass lgned. 

x Lower Case Letter x . 

7/9 
Unass igned . 

y lower Case letter y . 

Unassigned. 
7110 

z Lower Case Letter z . 
) 

Unassigned . 
7/11 

I Open! ng Brace . 

) 
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DATA TRANSMISSION CODES ( 
1963, 1967 USASCI I Characters lCont) 

CHARACTER 

/-' 
USASCI I 
X3.4 - 1963 

USASCI I NAllE/fUNCTION ow 
X3.4 - 1967 

( 

ACK Acknowt edge: A comnuntcatlon control char-
acter transntitted by a receiver as an affln1-
at Ive response to a sender. 

( 
7/12 I 

I Vert I cal line. 

Unass l9ned Control. 
7113 

I Clos i ng Brace. 

ESC Mode shtft character used to indicate a de-
parture from the standard set of bas le char-

7114 
acters; e.g., used to shift from upper to 
lower case letters. 

- Over-I I ne (Tl Ide ; General Accent) 

Delete: This character is used primer! ly to 
DEL 11erase11 or 11ob1 I terate11 erroneous or unwanted 

7/15 DEL 
characters In perforated tape. (In the 
strict sense, DEL is not a control 
character.) 

Data Communications Control Codes 

USASCU Xl.4-1967 TRANSMISSION CONTROL CODES ( 
Code 

Graphic Function 765,321 

SOH Start of heading 0000001 
STX Start of text 0000010 
ETX End of tel(t 0000011 
EOT End of transntisslon 0000100 
EllQ Enquiry 0000101 
ACK Acknowl.edge 0000110 

( 
OLE O.ta 1 Ink escape 0010000 
Del Device control 0010001 
DC2 Device control 0010010 
NAK Negative ecknowtedge 0010101 
SYN Synchronous Id I e 0010100 
ETB End of transmission block 0010111 
NUL Null 0000000 ( 
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DATA TRANSMISSION CODES 

ASCII X3.4-1963 TRANSMISSION CONTROL CODES 

Code 
Graphic Function 7654321 

SOM Start of message 0000001 
EOA End of address QOOQQIQ 
EOM End of message QQQQQl1 
EQT End of transmission OQQQIOO 
WRU Who are you QQQQIQl 
RU Are you QQOQl IQ 
SYNC Synchronous idle QQIQl 10 
ERR Error QQIOIOI 
ACK Acknowledge 1111100 
DCI (XQN} QQIQQQI 

' Reverse s I ash IQlllQO 

• Asterisk QIQIQIQ 

PTTC/6 TRANSMISSION CONTROL CODES 

·Function 

EOT (end of transmission) 
EOA (end of address - #) 
EQB (end of b I ock} 
Pas it i ve response-po 11 i ng (#) 
Pas i tive. resPonse-address Ing (.) 
Pas it 1 ve response-inquiry (#) 
Negative response-pol I ing (-) 
Negative response-addr~ssiiig (-) 
Posttive ACK-error control (.) 
Negative ACK-error control (-) 
Upper case 
Lower case 

Code BA842 I 

QOll 11 
QQIQl1 
QI 11 IQ 
OQIQl I 
111 Ql1 
QQI Oil 
I QOOOQ 
IQQQQQ 
111Ql1 
IQQQQQ 
QQl1 IQ 
11111Q 

1 

J 
PTTC/6 CONTROL CODE FUNCTIONS 

Function 

Start of text 
End of text 
End of transmission 
Response 
Negative response 
Upper case shift 
Lower case shift 

PRINTED IN U.S. AMERICA 
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EOA 
EQB 
EQT 

• (period} or - (hyphen} 
- (hyphen} 
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DATA TRANSMISSION CODES 

BAUDOT TRANSMISSION CONTROL CODES 

Graphic Code 54321 

H 11100 
v 11110 
H 10100 
s 00101 
Figures 11011 
Letters 11111 

BAUDOT A CONTROL CODE FUNCTION 

Function Code 

Start of text Any code but B 
End of text (read) H 
End of text {write) H with a flag bit 
Response v or letters 
Negative response v 
Upper case shift Figures 
Lower case shift Letters 
Enquiry Letters 

EBCDIC CONTROL CODES 

ACK ACKNOWLEDGE - A cOlllllUnication control character transmitted by 
a receiver as an affirmative response to a sender. 

BEL BELL - A character for use when there Is a need to ca 11 for 
human attention. It may control alarm or attention devices. 

BS BACKSPACE - A format effector which controls the movement of 
the printing position one printing space backward on the same 
printing line. (Appl lcable also to display devices.) 

CAN CANCEL - A control character used to indicate that the data 
with which it is sent is in error or is to be disregarded. 

CR CARRIAGE RETURN - A format effector which controls the movement 
of the printing position to the first printing position on the 
same printing line. {Applicable also to display devices.) 

OCl 
ocz 
OC3 
DC4 

DEL 

DEVICE CONTROLS - Characters for the control of ancillary de­
vices associated with Data Processing or Telecorrmunication Sys­
tems, more especially switching devices 110N11 or 110FF. 11 (If a 
single "STOP" control is required to interrupt or turn off 
anc111ary devices, DC4 is the preferred assignment.) 

DELETE - This character is used primarily to 11 ERASE' 1 or ''OBLIT­
ERATE11 erroneous or unwanted characters in perforated tape. 
(In the strict sense, DEL is not a control character.) 
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DATA TRANSMISSION CODES 

EBCDIC CONTROL CODES (Cont) 

OLE DATA LINK ESCAPE - A comnunication control character which wi 11 
change the meaning of a 1 imited number of contiguously fol low­
ing characters. It Is used exclusively to provide supplemen­
tary contro1s In data conmunlcation networks . 

EH ENO OF HEDIUH - A control character associated with the sent 
data which may be used to identify the physical end of the 
medium , or the end of the used, or wanted , portion of informa­
tion recorded on a medium. {The position of this character 
does not necessari I y correspond to the phys i ca I end of the 
medium. ) 

ENQ ENQUIRY - A conmunication control character used i n Data Com­
munication Systems as a request for a response from a Remote 
Station . It may be used as a ''WHO YOU ARE 11 (WRU) to obtain 
identification, or may be used to obtain Station Status, or 
both. 

EQT END OF TRANSMISSION - A cormiunication control character used to 
indicate the conclusion of a transmission, which may have con­
tained one or more texts and any associated headings. 

ESC ESCAPE - A control character intended to provide code exten­
s Ion (supplementary characters) in Genera I Information Inter­
change. The escape character itself is prefix affecting the 
interpretation of a limited number of contiguously following 
characters. 

ETB END OF TRANSMISSION BLOCK - A coornunication control character 
used to indicate the end of a block of data for coltlllunication 
purposes. ETB Is used for blocking data where the block struc­
ture is not necessarily related to the processing format. 

ETX 

FF 

FS 
GS 
RS 
us 

HT 

ENO OF TEXT - A conmunlcation control character used to ter­
minate a sequence of characters started with STX and trans­
mitted as an entity. · 

FORK FEED - A format effector which controls the movement of 
the printing position to the first predetermined printing line 
on the next form or page. (Applicable also to display 
devices . ) 

FILE SEPARATOR I These infor-mation separators may be used 
GROUP SEPARATOR within data in optional fashion, except that 
RECORD SEPARATOR their hierarchical relationship shal I be : FS 
UNIT SEPARATOR is the most inclusive, then GS, then RS, and 
US is least inclusive. (The content and length of a Fi le, 
Group, Recorq,. or Unit are not spei:.ified.) 

HORIZONTAL TABULATION - A format effector wtlich controls the 
movement of the print Ing position to the next in a series of 
predetermined positions along the print i ng I ine . (Applicable 
also to display devices and the SKIP function on punched 
cards.) 

PRINTED IN U.S. AMERICA 
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DATA TRANSMISSION CODES 

EBCDIC CONTROL CODES (Cont) 

LF 

NAK 

LINE FEED - A fonnat effector which controls the moverient of 
the printing position to the next print i ng line. (Applicable 
also to display devices.) 

NEGATIVE ACKNOWlEDGE - A c011DUnlcatlon control che;racter trans­
mitted by a receiver as a negative response to the sender. 

NL NEW LINE - A forrMt effector which causes both Carriage Return 
and line Feed . 

NUL 

SI 

NULL - The al I-zeros character which may serve to accompl lsh 
time f i ll and media fill. 

SHIFT IN - A control character Indicating that the code com­
bi nat Ions wh I ch fo 11 ow sha 11 be Interpreted accord 1 ng to the 
Standard Code Table. 

SO SHIFT OUT - A control character ·Indicating that the code corr 
blnatlons which fol low shal 1 be Interpreted as outside of the 
character set of the Standard Code Table untl 1 a shift In char· 
acter Is reached . 

SOH START OF HEADl*l - A conmunication control character used at 
the beginning of a sequence of '·characters which constitutes a 
NChine-sensible address or routing l nfonwatlon. Such • se­
quence Ts referred to as the 11headlng. 11 An STX character has 
the effect of terminating a heading. 

SP SPACE - A normally non-printing graphic character used to se­
parate \l«Jrds. It is also a forrMt effector which controls the 
movement of the printing position, one prfnting position for­
ward. {Appl !cable also to display devices.) 

STX START OF TEXT - A conrnunlcatlon control character which precedes 
a sequence of characters that Is to be treated as an entity and 
entirely transmitted through to the ultimate destination . Such 
a sequence Is referred to as 11TEXT. 11 STX inay be used to ter­
minate a sequence of c'h.aracters started by SOH. 

SUB SUBSTITUTE - A character that may be sub.stituted for a char­
acter which is determined to be inval Id or in error . 

SYN SYNCHRONOUS IDLE - A conrnunlcatlon control character used by a 
synchronous transmission system in the absence of any other 
character to provide a signal from which synchronis11 may be 
achieved or retained . · 
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TRANSLATION CHARTS 

TRANSLATION CHARTS 
Two types of translation charts are presented; Multiplexor transla­
tion charts and Data Conmunications Processor translation charts. Al 1 
other code translations must be accomplished progranmatically. 

BCL 
Graphic 

1 
l 
2 
3 
4 
5 
6 
7 
8 
9 
0 
H 
: 
@ 
> 
2' 

Blank 
I 
s 
T 
u 
v 
w 
x 
y 
z 
~ 

% . 
l 
" 

BCL 
Externa I 

MULTIPLEXOR TRANSLATION CHART 

BCL TO EBCDIC 

EBCDIC BCL 
Hex. EBCDIC BCL External 

_Hex. Code Code Graphic Graphic Hex. Co.de 

00 6F 1 - 20 
01 Fl I J 21 
02 F2 2 K 22 

03 F3 3 
04 F4 4 
05 F5 5 

L 23 
H 24 
N 25 

06 F6 6 0 26 
07 F7 7 p 27 
08 F8 8 Q 28 
09 F9 9 
OA FO 0 

R 29 
x(Hult.l 2A 

OB 7B # $ 28 
oc 7A : • 2C 
00 7C @ ) 20 
DE 6E > ; 2E 
OF 7D (Apos) ~ 2F 

10 40 SP ' 30 
11 61 I A 31 
12 E2 s B 32 
13 E3 T c 33 
14 E4 u D 34 
15 E5 v 
16 E6 w 

E 3S 
F 36 

17 E7 x G 37 
18 E8 y H 38 
19 E9 z 
lA 6D (us) 

I 39 
+ 3A -IB 68 

% IC 6c i 
38 
3C 

lD 7E . ( 3D 
lE SA l < 3E 
IF 7F " + 3F 

PRINTED IN U.S. AMERICA 

EBCDIC 
Hex. EBCDIC 
Code Graphic 

60 -
DI J 
D2 K 
D3 L 
04 H 
DS N 
06 0 
07 p 
08 Q 
09 R 
DO HZ (I) 
58 $ 
5C • 
SD ) 
SE ; 
5F ...., 
so ' Cl A 
C2 B 
C3 c 
t4 D 
cs E 
e6 F 
C7 G 
ca H 
C9 I 
4E + 
4B 
4A [ 
40 ( 
4C < 
4F I 
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TIIAHSLA Tl OH CHARTS 

EBCOl-C 
1Eeco1c it_lex . 
!Gr ... hl c ode 

SP 40 
[ 4A 

0 
< 4C 
( 40 
... 4E 
I 4F 

' so 
l SA 
$ S8 
• SC 
) SD 
; SE 
~ SF 

- 60 
I 61 

i 
68 
6t 

(us) 60 
> 6£ 
1 6F 

! 7A 
I 78 
@ 7C 
'(apos) 70 - 7£ .. 7F 

PZ(...) co 
A Cl 
B C2 
c CJ 
D C4 
E cs 

MULTIPLEXOR TRANSLATION CHART 

EBCDIC TO 8CL 

8CL 
EKterna \ BCL 
Hex . Code Graph i c 

EBCDIC BCL 
EBCD I C !lex. External 
Graph;~ Code Hex. Code 

10 Blank F t6 36 
JC [ G t7 37 
J8 H t8 38 
JE < 
30 ( 
3A + 
JF + 

I C9 39 
HZ(I) DO 2A 
J DI 21 
K 02 22 

30 • IE l 
28 $ L 03 23 
2C • H 04 24 
20 ) 
2E ; 

H D5 25 
0 06 26 

2F ~ 
p 07 27 
<l 08 28 

20 - R 09 29 
II I 
18 

i IC 
IA ~ 

s E2 12 
T EJ 13 
u E4 14 

OE > v ES lS 
00 1 \I E6 16 

x E7 17 
oc y £8 18 
OB I z £9 19 
OD @ 
OF ~ 0 FO OA 
ID - I Fl 01 
IF " 2 F2 02 

3 F3 03 
3A ... 4 F4 04 
31 A s FS OS 
32 B 6 F6 06 
3J c 7 F7 07 
J4 D 8 F8 08 
3S E 9 F9 09 
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F 
G 
H 
I 

x(Hult) 
J 

) 
K 

L 
H 
N 
0 , 
<l 
R 
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T 
u 
v 
\I 
x 
y 

z 
0 
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8 
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,, 
"' ~ 
"' 0 

z 

.. 
0 
0 

E 
8 
c 
D 
I 
c 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 
OA 

OB 

oc 
OD 

OE 

OF 

USASCI I 

00 NUL 

01 SOH 

02 STX 

03 ETX 

I 

09 HT 

I 

7F DEL 

I 

I 

I 

DB VT 

oc FF 

OD CR 

OE so 
OF SI 

E E 
8 8 
c 

USASC 11 
c 

D D 
I I 
c c 

10 10 OLE 20 

II 11 DCI 21 

12 12 DC2 22 

13 13 DC3 23 

14 I 24 

15 I 25 

16 08 BS 26 

17 I 27 
18 18 CAN 28 

19 19 El< 29 

IA 1 2A 

I B I 2B 

IC JC FS 2C 

ID ID GS 20 

IE IE RS 2E 

lf IF us 2F 

OCP TRANSLATION CHART 
EBCDIC TO USASCll 

E E 
B B 

USASC 11 
c 

USASC II 
c 

USASC 11 D D 
I I 
c c 

I 30 I 40 20 SP 

I 31 I 41 I 

I 32 16 SYN 42 I 

I 33 I 43 I 

I 34 I 44 I 

OA LF 35 I 45 I 

17 ETB 36 I 46 I 

IB ESC 37 04 EOT 47 I 

I 38 I 48 I 

I 39 I 49 I 

I 3A I 4A 5B ( 

1 38 I 4B 2E 

I JC 14 DC4 4C JC < 

05 ENQ 30 15 NAK 40 28 ( 

06 ACK JE I 4E 28 + 

07 BEL 3F IA SUB 4F 21 : 

E E 
8 B 
c 

USASC 11 
c 

USASC 11 D D 
I I 
c c 

50 26 & 60 20 -

51 I 61 2F I 
52 I 62 I 

53 I 63 I 

54 I 64 I 

55 I 65 I 

56 I 66 I 

57 I 67 I 

58 I 68 I 

59 I 69 I 

I 6A ' 5A 50 7C ' 
58 24 $ 68 2C 

5C 2A * 6C 25 % 

50 29 ) 60 5F -
5E 3B ; 6E 3E > 

5F 5E - 6F 3F 1 

~ 1 EBCDIC Input codes witliout correspondence In USASCI I are translated to USASCI I 00 NULL .. 

E 
B 
c 

USASC 11 D 
I 
c .. 

c 
70 I 

71 I 
]2 I 

73 I 

.. 
3 g 
::c 
"' 

74 I .. 
75 I ... 
76 I 

... 
0 
0 

77 I ::c 
78 I > z 
79 6o \ 0 .. 
]A 3A : 

7B 23 H 
-i 

0 
::0 0 ,,. "' 

7C 40 @ 

70 27 ' 

z 

"' \;: 
-i 

7E 30 . 0 
z 

7F 22 " () 
::c ,,. 
::0 
-i ~ "' 



.. 
"' z 
;;1 
0 

z 

g 

E 
B 
c 
D 
I 
c 

So 

SI 
S2 
S3 
S4 
S5 
S6 
S7 
SS 
S9 
SA 
SB 
Sc 
So 
SE 
SF 

E 
B 
c 

USASCI I D 
I 
c 

I 90 

61 a 91 
62 b 92 
63 c 93 
64 d 94 
65 • 95 
66 f 96 
67 g 97 
6S h 9S 
69 I 99 
1 9A 
1 9B 
1 9C 
1 90 
1 9E 
1 9F 

E 
B 

USASCI I 
c 
D USASC 11 
I 
c 

1 AO 1 

6A j Al 7E -
6B k A2 73 5 

6C I A3 74 t 
60 m A4 75 u 

6E n A5 76 v 

6F 0 A6 77 w 

70 p A7 7S x 

71 q AS 79 y 

72 r A9 7A z 
1 AA 1 
1 AB 1 
1 AC 1 
1 AD 1 

1 AE 1 
1 AF 1 

DCP TRANS LAT I ON CHART 
EBCBIC TO USASCI I (Cont) 

E E 
B B 
c 
D USASCI I 

c 
D USASCI I 

I I 
c c 

BO I co 7B { 

Bl 1 Cl 41 A 
B2 1 C2 42 B 

B3 1 C3 43 c 
B4 1 c4 44 D 

B5 1 C5 45 E 

B6 1 C6 46 F 

B7 1 C7 47 G 

BS 1 cs 4S H 

B9 1 C9 49 I 

BA 1 CA 1 
BB 1 CB 1 
BC 1 cc 1 
BO 1 CD 1 

BE 1 CE 1 

BF 1 CF 1 

E 
B 
c 
0 
I 
c 

DO 

01 
02 

03 
04 

05 
06 

07 
OS 
09 
DA 
OB 
DC 
DD 
DE 
OF 

E 
B 
c 

USASCI I D USASCI I 

I 
c 

70 } EO 5C \ 
4A J El 1 
4B K E2 53 s 
4C L ~3 54 T 

40 H E4 55 u 
4E N E5 56 v 
4F 0 E6 57 w 
50 p ~7 5S x 
51 Q ~s 59 y 

52 R ~9 5A z 
1 ~A 1 

1 ~B 1 
1 ~c 1 

1 ED 1 
1 ~E 1 

1 ~F 1 

~ EBCDIC input codes without correspondence in USASCI I are translated to USASCI I 00 NULL .. 

.... "' "' .. 
~ 
"' > 

E 
B 

.... 
0 
z 

c 
D USASC 11 (") 

:c 
I > 

"' c .... .. 
"' c .. .. 

FO 30 0 0 
Fl 31 I 

c 
c:> 

F2 32 2 :c ... 
F3 33 3 
F4 34 4 

F5 35 5 

.. 
~ 
0 

F6 36 6 0 

F7 37 7 :c 
> 

FS 3S s z 
0 

F9 39 9 .. 
0 

FA 1 0 
FB 1 

.. 
FC 1 
FD 1 
FE 1 

FF 1 



.,, 
"' ~ 
0 

z E 
B 
c 
D 
I 
c 

00 

01 

oz 
03 

04 

OS 

06 

07 
08 

09 
OA 

OB 

oc 
00 

OE 
OF 

E E 
B B 

BCL 
c c 

BCL D BCL D 
I I 
c c 

I 10 I zo I 

I II I Z I I 

I IZ I zz I 

I 13 I Z3 I 

I 14 I Z4 I 

I IS I ZS I 

I 16 I Z6 I 

I 17 I Z7 I 
I 18 I Z8 I 
I 19 I Z9 I 
I IA I 2A I 

I 18 I ZB I 

I IC I zc I 

I ID I 2D I 
I IE I ZE I 
I IF I ZF I 

DCP TRANSLATION CHART 

EBCDIC TO BCL 

E E 
B B 
c c 

8CL D BCL D 
I I 
c c 

30 I 40 10 SP 

31 I 41 I 

3Z I 4Z I 

33 I 43 I 

J4 I 44 I 

JS I 45 I 

J6 I 46 I 

J7 I 47 I 
38 I 48 I 

J9 I 49 I 

JA I 4A JC [ 

38 I 48 38 

JC I 4C JE < 

3D I 40 JO ( 

3E I 4E JA + 

JF I 4F I 

E E 
B B 
c 

BCL 
c 

BCL D D 
I I 
c c 

50 30 < 60 zo -
SI I 61 II I 

S2 I 6Z I 

SJ I 6J I 

S4 I 64 I 

SS I 6S I 

S6 I 66 I 

S7 I 67 I 
58 I 68 I 

S9 I 69 I 

SA IE J 6A I 

58 Z8 $ 68 18 

SC zc • 6C IC % 

SD ZD ) 60 I 

SE 2E ; 6E OE > 

SF I 6F 00 ? 

EBCDIC input codes without correspondence in BCL are translated to BCL 00 7 (question mark) 

E 
B 
c 
D BCL 

I 
c .. c: 

70 I 

71 I 
"' "' 0 
c: 

72 I 
(I 
:c 
"' 73 I 

74 I .. 
75 I 

... .... 
0 

76 I 0 

77 I :c 
> 

78 I z 
0 

79 I 

7A OD : 

78 OB I 

.. _, 0 
0 

"' "' ~ 
"' 7C oc @ i; 

7D I 
7E ID -

_, 
0 z 

7F IF " ,.., 
~ ,., 

"' 
_, 
"' "' 



.. .. 
~ ., 
z E 

B 
c 
D 
I 
c 

80 
81 
82 

83 
84 

85 
86 

87 
88 

S9 
SA 
SB 

Sc 
SD 
8E 
SF 

E E 
B e 

BCL c 
D 

BCl c 
D 

BCl 

I I 
c c 

1 ,0 1 AO 1 

1 ,1 1 Al I 
1 92 1 A2 1 

1 ,3 1 A3 1 

' ,4 1 A4 1 

1 9S 1 AS ' 1 ,6 1 A6 1 

I 97 1 A7 ' 1 9S 1 A8 I 
1 99 1 A9 1 

1 9A 1 AA 1 
I 9B ' AB ' 1 9C 1 AC 1 
1 9D 1 AD I 
1 9E 1 AE 1 
1 9F 1 AF 1 

E 
e 
c 
D 
I 
c 

BO 

81 

82 

83 
B4 

BS 
B6 

B7 
BB 

B9 
BA 
BB 
BC 
BO 
BE 

BF 

DCP TRANSLATION CHART 
EBCDIC TO BCl (Cont) 

E 
B 

BCL c BCL 
D 
I 
c 

I co 3A + 
I Cl 31 A 

1 CZ 32 B 

1 C3 33 c 
1 C4 34 D 

1 cs 3S E 

1 C6 36 f 

I CJ 37 G 

1 ca 38 H 

1 C9 39 I 

I CA I 

' CB ' 
' cc 1 
1 co 1 
1 CE 1 
1 CF 1 

E E 
B e 
c BCl c BCL 
D 0 
I I 
c c 

DO 2A x ED 1 

DI 21 J El I 

02 22 K E2 12 5 

03 23 l E3 13 T 

D4 24 H E4 14 u 
DS ZS N ES 15 v 
D6 26 0 E6 16 w 
D7 27 p E7 17 x 
DS 28 Q ES 18 y 

D' 29 R E9 19 z 
DA 1 EA 1 
DB ' EB I 

DC ' EC ' DO I ED 1 
DE ' EE 1 
DF 1 EF ' 

EBCDIC i nput codes without correspondence In BCL are translated to BCL 00 ? {question mark) 

.... ..... 
"' 0 

?I: 
"' > E .... 

e 0 
c BCL z 
D 
I 

n 

"' > c "' ..... • "' c 
FO OA 0 

Fl 01 ' 
.. 
3 c 

F2 02 2 c:i 

F3 03 3 "' "' F4 04 4 

FS OS 5 • ... 
F6 06 6 ... 

0 
F7 07 7 
F8 08 s 

0 

"' ,.. 
F9 09 9 z 

0 
FA 1 • 0 
FB I 0 .. 
FC 1 
FD 1 
FE 1 
FF 1 



.., 
"' ~ 
"' " z 

... 
0 

~ 

u 
s 
A 
s 
c 
I 
I 

00 
01 

02 

OJ 

04 

OS 

06 

07 

08 

09 

OA 

OB 

oc 

OD 

OE 

OF 

u 
s 
A 

EBCDIC s 
c 
I 
I 

00 NUL 10 
01 SOH 11 

02 STX 12 

OJ ETX I J 

37 ECT 14 

20 ENQ IS 

2E ACK 16 

2F BEL 17 

16 BS 18 

OS HT 19 

2S LF IA 

OB VT JB 

OC FF JC 

OD CR 10 

OE SO IE 

OF SI IF 

u 
s 
A 

EBCDIC s EBCDIC 
c 
I 
I 

10 OLE 20 40 SP 
II DCI 21 4F I 

12 DC2 22 7F " 
I J DCJ 2J 7B # 
JC DC4 24 SB $ 
JD NAK 2S 6C % 
32 SYN 26 50 • 
26 ETB 27 70 

J 8 CAN 28 40 ( 

19 EH 29 SD ) 

JF SUB 2A SC • 
27 ESC 2B 4E + 

IC FS 2C 6B 

ID GS 2D 60 -
IE RS 2E 4B 

IF US 2F 61 I 

DCP TRANSLATION CHART 
USASClflO E-Bctm: 

u u 
s s 
A A 
s EBCDIC s EBCDIC 
c c 
I I 
I I 

JO FO 0 40 7C @ 
JI Fl I 41 Cl A 

J2 F2 2 42 C2 B 

JJ FJ J 4J CJ c 

J4 F4 4 44 C4 D 

JS FS s 4S cs E 

36 F6 6 46 c6 F 

J7 F7 7 47 C7 G 

J8 F8 8 48 ca H 

J9 F9 9 49 C9 I 

JA 7A : 4A DI J 

3B SE ; 4B D2 K 

JC 4c < 4C DJ L 

JD 7E . 4D D4 H 

3E 6E > 4E DS N 

JF 6F 7 4F 06 0 

u 
s 
A 
s EBCDIC 
c 
I 
I 

so 07 p 
SI DB Q 

S2 09 R 

SJ E2 s 
S4 E3 T 

SS E4 u 
S6 ES v 
S7 E6 w 
SB E7 x 
S9 EB y 

SA E9 z 
SB 4A [ 

SC EO \ 

SD SA 1 
SE SF " 
SF 60 -

~ NOTE: All other Input codes (80 through FF) are translated to EBCDIC 00 NULL 

u u 
s s 
A A 
s EBCD I C s EBCDIC 
c c 
I I 
I I .. 

c .. 
60 79 \ 70 97 p 
61 81 a 71 98 q 

62 82 b 72 99 r 

,. 
0 
c 
Q 
:c 

6J 8J c 7J "' A2 s 
64 84 d 74 AJ t .. 
6S as e 7S A4 u 

.,. 
" 66 86 f 76 AS v 0 
0 

67 87 g 77 A6 w :c 
68 88 h 78 Al x 

,. 
z 

69 89 i 79 AB y " .. 
6A 91 j 7A A9 z 

6B 92 k 7B co { 

-< 0 

"' 0 
~ 

,. 
6c 93 I 

en 
7C 6A !;;: 

6D 94 m 7D DO } -< 

6E 9S n 7E Al - 0 
z 

6F 96 0 7F 07 DEL (") 
:I: 
> 
"' -< :::! en 
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TRANSLATION CHARTS 

B B 

DCP TRANSLATION CHART 

BCL TO EBCDIC 

B B 
c EBCO IC c EBCDIC c EBCDIC c EBCDIC 
L L L L 

OD 6F 7 10 40 SP 20 60 - 30 50 

01 Fl 1 11 61 I 21 01 J 31 Cl 

02 F2 2 12 E2 s 22 02 K 32 C2 

03 F3 3 13 E3 T 23 DJ L 33 C3 

04 F4 4 14 E4 u H o4 H 34 C4 

05 F5 5 15 E5 v 25 05 N 35 C5 

06 F6 6 16 E6 w 26 D6 0 36 C6 

07 F7 7 17 E7 x 27 D7 p 37 C7 

08 F8 8 18 E8 y 28 D8 q 38 t8 

09 F9 9 19 E9 z 29 09 R 39 C9 

OA FO 0 IA 6F(j)7 2A oo© l 3A 4E 

OB 7B I lB 68 2B 5B $ 3B 4B 

oc 7C @ IC 6c i 2C 5C * 3C 4A 

00 7A : 10 7E . 20 SD ) 3D 40 

OE 6E > IE 5A l 2E SE ; 3E 4t 

OF 6F(j) 7 IF 7F " 2F 6F(j) 7 3F 6F(j) 

NOTE: A11 other Input codes (Ito through FF) are translated to 
EBCDIC DO NUL 

& 

A 

B 

c 

D 

E 

F 

G 

H 

I 

+ 

[ 

( 

< 

7 

BCL Input codes without correspondence in EBCDIC are translated 
to EBCDIC 6F 7 (question mark) 

Denotes "inl nus zero" 

PRINTED IN U.S. AMEfttCA S0002H 
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IUlllOUGHS - I 6700 HANDBOOK 1-1 

SECTION 1 
PROCESSOR OPERA TORS 

The hext;dei;.1m1 value of the c:o<le rs pre~eded by a P1 v. u. or E. All 
codes preceded by ii P (prlll'i&ry) are one to seven syllables. lon9. Al I 
c.ode.s preceded by a I/ (Yariant) are two syl l•bles long, tt.e f1 rst 
5'ylleb1e beln9 hexad•clmal 95 (Escape to 16 Bit •nstruction). Ml cQdes 
pt.ceded by• U (unwndh:ton~n c.ctn be used ~s one sy11al>le codes,, or 
es two syllabl• cod~• when preeede.d by hexadec.imal 9S. A.11 i;edes 
preceded by an E {edlt) are Edl t mt1;.ro~operat.ors. 

If the hexadecintal oode is fol lowed by .11 C, the operator Ts only val id 
in control state. In the c•i.e. of Sc:an Out, only some functions are re· 
stric:ted to i;.ontrol state. 

PROCESSOR OPERATORS, BY MNEMONICS 

NE XAOE C I llAL 

~ CODE ~ 

ADO P80 ADD 
8RFL PAil BAANCH FALSE 
BRST P~E BIT RESET 
8RTR PAI BRANCH TRUE 
BRUN PA2 BRANCH UNCONO I TIGNAJ. 

8SET P96 BIT SET 
C80H V88 COUtlT BINARY ONES 
CEQll PF~ C01'PARE CHARACTERS EQUAL, OESTRU CT I VE 
CEQU Pre COMPARE CHARACTERS EQUAL, UPDATE 
CGED PFl CO"PARE CHARACTERS GREATER OR EQUAL, DESTRUCTIVE 

CGEU PF9 COMPAU CHARACTERS GREAHR GR EQUAL, UPDATE 
CGTO PFZ COMPARE CHARACTERS tREATfR, OEST RUCTI YE 
CGTU PFA COMPARE CHARACTERS GREATER, UPDATE 
Cl!SN PSE CHANGE SIGN BIT 
ClED PFl COMPARE CHAAACTERS LESS OR EO,UAL, DESTRUCTIVE 

tlEU P,re COi<PARE CHARACTERS LESS OR EQUAL, UPDATE 
CLSD PF<> COllPARE CHARACTEAS LESS, DESTRUCTIVE 
CLSU Pr8 CCllPARE CHARACTERS LESS, UPDATE 
CNEO PF5 COMPARE CHARACTERS NOT EQllAL, DESTRUCT I VE 
CNEU PFD COMPARE .CHARACTERS NOT EQllAL, UP-OATE 

OBFL PA8 DYNAlllC BRANCH FALSE 
OBRS P9F O'lllAlll t Bl T RESET 
08ST P97 DYNAlll C 8 IT SET 
DeTR PA9 OYNAAIC BRANCK TRUE 
D- PAA OYNAlllC BRANCH UN CON<> IT I ONAL 

Otxl Y,7 l>ISA9LE £XTERHAL INTERRUPTS 
DnR ,,, DYNAl\I t Fl ELD TRANSFER 
DINS P90 OYNAHIC FIELD INSERT 
DI SO P98 OYNAlll C Fl ELD ISOLATE 
D1VD P83 OIYIDE 

PAt~Te'D IN U.S. 6UIERf'CA $000l76 
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PROCESSOR OPERATORS 

PllOCESSOR OPERATORS, BY "MEllONI cs (Cont) 

HEXAOE CI HAL 

~ COOE NAME 

DLET PBS DELETE TOP OF STACK 
OSLF PCl DYNAH IC SCALE LEf'T 
DSRF PC7 DYNAMIC SCAL£. RIC!fT rlNAL ( OSRR PC' OYNA111C SCALE Rl~llT ROlMD 
OSRS PCS OYNAMI C SCALE RIGHT SA.VE 

DSRT PC3 DYNN41C SCALE RIGHT TRUNCATE 
DUPL P87 DUPLltATE TOP OF STACK 
EEXl v%6 EHA&l[ ElCT£RNAL I NTERllUPTS 
ENDE EDE ENO EDIT 
ENOF EDS END FLOAT 

ENTR PA8 ENTER ( 
EQ!Jl P8C EQUAL· 
EVAL PAC EVALUATE DESCR1 PTOR 
EXCH P86 EXCllANCE 
EXIT PA) EXIT 

EXPU POD EXECUTE S1NCLt HICRO, S INCLE POINTER UPDATE 
EXSO PD2 EXECUTE SINGLE HI CRO, DESTRUCTIVE 
Exsu PDA EXECUTE SlllGLE HICRO, UPDATE 
FLTR P98 FIELD TRMSFER 
GREQ PS' GREATER THAN 01\ Eilll4L 

CRTR P8A GREATER THAN 
HALT UOF CONOI Tl ll'IAL HALT 
HEYU V~F INTERRUPT OTHER PROCESSORS 
ICVD PCA INPUT CONVERT, Ol:STRUCTIVE 
ICVU PCB INPUT COllVERT, UPDATE 

IDIV P8~ 1111'£CER DIVIDE 
IDLE v~~ IOL£ UNTIL INTERRUPT 
l"KS rcr INSERT MARK STACK 
INDX PAS INOO 
INOP E08 I MSERT OVERPUNCH 

( INSC EOO INSERT CONDITIONAL 
INSG EO' IWSERT DISPLAY SIGH 
INSR P'C ~~~~~TI ~~~DIT l IJHAL INSU EOC 
.(IR\11.) VAD (HARDWARE PSEUDO-I HSTRUCTION) 

ISOL P9A Fl ELD ISOLATE 
JOIN v42 SET TWO SINGLES TO OOUBL£ 

( LANO ,,0 LMICAL AND 
l£QV P93 LOGICAL EQUIVALENCE 
USS P88 LESS TIIAN 

lllU V80 llNkEO Lt st LOOKIJI' 
LHOT P92 LOGICAL HE«:ATE 
LOAD PSD LOAO 
LOOT VBC LOAD TRANSPARENT 
LOC2 V88 lEADl NG OM[ TEST 

( 
PRINTED IN U.S. AM£ft1CA 5000276 
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PROCESSOR OPERATORS 
PROCESSOR OPERATORS, BY HNEllONICS (Cont) 

HEXADECIMAL 
HNEllONIC CODE ~· 
LOR P'l LOGICAL OR 
LSE(l P88 LESS THAtl 01\ EllUAL 
LT16 P.83 LIT CALL 16 BITS 
LH8 PBE LIT CALL ~8 BITS 
LT8 P82 LIT CALL 8 BITS 
HCH~ ED7 KOVE CHARACTERS 

MFLT EDI llOVE Ill Tii FLOAT 
HIMS EOO llOVE Ill TH INSERT 
KKST PAE llARK STACK 
HPCW PBF flAI([ PROGRAM CONTROL WORD 
HULT PS2 11ULTIPLV 

MUU P8F EXTENOEO KUL TI PLY 
"IVNU ED6 MOVE NUMERIC UNCONDITIONAL 
HVST VAF llOVE TO STACK 
HAKC P~~>7F NAl<t CALL 
NEQL P80 NOT EQUAL 

NOOP UFE NO OPERATION 
•TGO v87 INTEGER I ZE, ROUNDED, DOUBLE PRECISION 
NTGR P87 IKTECERI ZE, ROIJIDED 
NTIA P86 INTEGERI ZE, TRUNCATED 
NVLD UFF INVALID DPtRATOR 

NXlN PAS INDEX AND LOAD NA..: 
AXLV PAD INDEX ANO LOAD VALUE 
DCllX V85 OCCURS INDEX 
ONE P81 LIT CALL ONE 
OVRO PBA OVERWRITE DESTRUCTIVE 

OVRH PB8 OVERWRITE NON·DESTRUCTIVE 
PACO PD! PACK DESTRUCTIVE 
PACU P09 PACK UPDATE 
[PCllL) VAE (HARDI/ARE PS( UDO· INSTRUCTION) 
PUSH P8~ PUSH 00\/N STACK REGISTERS 

ROIV P8S REHAINOER DIVIDE 
RDLK VBA REAO WITH LOCK 
M:Tll PA7 RETURM 
ROFF PD7 READ ANO CLEAR OVERFLOW FL I P·FLOP 
RPRR V98 READ PROCESSOR REGISTER 

RSDM V87 ROTATE STACK D!l\111 
RSIF EO- RESET FLOAT 
RSUP VB6 ROTATE STACK UP 
RTAt ves REAO TAG FIELD 
RTFF PDE READ TRUEIFAL SE FllP·FLOP 

SAME ,,~ LOGI CAI. EQUAL 
SCLF PCO SCALE LEFT 
SOii v~ SCAM IN 
SCNO V4B C SCAN OVT 
SCRF Pc6 SCALE RIGHT FINAL 

PRINTCD IN U.S . .&Ml::RICA ~OOOHG 
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PROCESSOR OPERATORS ( 
PROCESSOR OHllATORS , tY PIN[llONl tS (Cont) 

NElADECIMl\I. 
""EMOlllC CODE NAME 

SCRR PC8 SCAU RIGHT ROIJIO 
SCRS ,c~ SCAU RIGHT SAVE 

( SCRT '" SCAU RI CHT Tll\.lllCA.TE 
SEqil VF\ SCAM llll lLf tQIJAI., DESTRUCTIVE 
SEQu Vrt. SCM \IH llf E®AL, Ul'OATE 

SFOC £DA SK IP FOAllAAO OESTlllATIOll tHAAACTCRS 
srsc £02 SklP FOllllARO SOURCE CllAAACTERS 
SCEO Yf l SCAN '"'IU CRf.ATCR OR [qvAI. , OESTRlll:l lVE 
SCEU YF9 SCAN IAll l [ CREATtR OR EQUAL, Uf'l>AT~ 

S&TD VF2 StAK Wlll l( GREATER, OESTRutT IVE 

( SG TU VfA SCAN W>l llE GREATER , UPDATE 
Sllll v4s c SET IHTERVl\I. TIMER 
SISO P05 SUING ISOLATE 
SlED . VfJ SCAN WHIL( lUS 01\ EQUAL, DESTRUCTIVE 
SLEO VFB SCAN 1411lE LESS OR EQUAL, UPDATE 

SLSO VFO SCI.I< WHILE LESS , DESTRUCTIVE 
SLSU vF8 SCAN WH 1 l( L!SS, Ul'OATE 
SNED VF5 StAH \IHllE NOT EQUAL, DESTRUCTIVE 
SHEU VFD SCAN '°"I LE HOT E(jUAl, UPDATE 
SNGL PCD SET TO SINGLE PRECI SION, ROUNDED 

SNGT PCC SET TO S INGLE PRECI SION, TRUNCATED 
SPLT V~) SET OOUBLE TO T\10 S INGLES 
SPRR V89 SET PROCESSOR REGISTER 
SRCH VBE llASK£D $(ARCH fOR EQUAL 
SROC EOB SKIP REVERSE DESTI NATIOtl CHARACTERS 

SRSC £03 SKIP REVERSE SOURCE CHARACTERS 
STAG VB~ SET TAD FIELD 
ST8R PM STEP ANO BRANCH 
STFF PAF STUFF ENVIRONMENT 
STOD PB8 STORE DESll\UCTIVE 

( 
STON P89 STORE NON-DESTRUCT I YE 
SUBT P81 SUBTR"CT 
swro VO~ SCAN llHILE FAlSE , OES11lUCTIVE 
SWF• voe SCAIO 1411 LE Fiii.SE , UPDATE 
S\ITO V05 SCAN \IHI LE TRUE, DESTRUCT I VE 

SllTU YOO SCAN I/HILE Tit.II[, UPDATE 
SXSN P06 SET ElCTUNAl S l~H 

( TCEO POD TAllE ENTER EDIT, DESTRUCTIVE 
TCEU Po8 TA81.E £HTO EOIT, uPl>ATE 
T{QO PE~ TllAHSfl R I/HILE EQUAi. , DUTIWCT IVE 

TEQ\I PEC TIWISfER llltl ll EQUAi. , UPDATE 
TCED PEI TRANSFER lltt lLf &!!(ATER Oil EllU'\l, OHTIWCTIV{ 
1'EU P£9 TIWISf U wttll ( GIUATU OR EQOAI., UPDATt 
TCTD PU TIWISfER wttlLf GIUATER, 0£STIWtTI VE 
TGTU PEA TIWISf( ll \IH llE GatATtR, UPDATE 

( 
PRUtTIEC l'f U. S . AM ER,CA ,000276 
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PROCESSOR OPERATORS 

PROCESSOR OPERATORS, BY 11NEMON I CS (Cont J 

MNEMONl.C 
HEXADE" KAL 

CODE NAME 

TLED PE) TRAl<SFER WHILE LESS OR E(!UAL, DESTRUCTIVE 
TLEU PEB TRAllSFER WH I l[ LESS OR EQUAL, UPDATE 
TLSD PED TRAHSFER WHILE USS, DESTRUCTIVE 
TLSU PE8 TllANHER WHILE LESS, UPOATt 
TNED PES TRANSFER WHILE Nill EO,UAL, DESTRUCTIVE 

TNEU PED TRANSFER WHILE NOT EQUAL UPDATE 
TRNS V07 TRANSLATE 
TIJND PE~ TRAHSFER UNCONDITIOl'AL, DESTRUCTIVE 
TUNU PEE TllAHSFER UNCONDITIONAL, UPDATE 
TWFD VD2 TRANSFER WltlLE FALSE, DESTRUCTIVE 

TWFU VOA TRANSFER WHILE FALSE, UPDA.TE 
TWO Po4 TRANSFER I/OROS OVERWRITE DESTRUCTIVE 
TWOU Poe TRANSFER WORDS 011£RllRITt UPDATE 
NSD PO) TllANSFU WORDS, DESTRUCTIVE 
TWSU PD8 TRANSFER WORDS UP OAT£ 

1\ITD VD3 TAAllSFU WHILE TRUE. DESTRUCTIVE 
1\ITU V08 TRANSrt:R WltlLE TRUE, UPDATE 
UABO VDl UNPACK ABSOLUTE, DESTRUCT I VE 
UASU V09 UNPACK ABSOLUTE, UPDATE 
USMD VDO UNPACK SIGNED, DESTRUCT I l'E 

USNU VD8 UNPACK SIGNED, UPDATE 
VALC PO(lo.>3F VALUE CALL 
VARI P95 ESCAPE TO 16·BIT IMSTRUCTI ON 
WHOI V~E READ PRDCESSOR I DOTI FICAT ION 
XTNO PCE SU TO DOUBLE PRECISION 

ZERO P80 LIT CALL ZERO 

PROCESSOR OPERATORS, BY NAME 
~EXADEC lllAL 

NAME 

ADO 
BIT RESET 
BIT SET 
8RANCH FALSE 
BRANCH TRUE 

81\AACH UNCONDITIOMA~ 
CHANGE SI ION BIT 
COMPARE CHARACTERS EQUAL, DESTRUCT I VE 
COMPARE CHARACTERS EQUAL, UPDATE 
C011PARE CHARACTERS GREATER OR E(!UAL, OESTRUCTIVE 

PIHNT£0 ltt U.S. AMERICA 

11NEHON IC CODE 

ADD 
BRST 
BSET 
BRFL 
BRTR 

BRUH 
CllSN 
CEllD 
CEQU 
CGED 

P80 
P'E 
P,6 
PAO 
PAl 

PA2 
P3E 
Pf~ 

PFC 
PFI 

$000.?76 
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PROCESSOR OPERATORS 

' NJCE5SOI CffMTO«S. SY - (Cont) 

HUAlllCIML 

~ lllUlllU C @DE 

Wlt'AAE Cl!AAACTU S 'REATU OR E(!UAL, Ul'OAT't: CCEU Pf9 
CO .. ARI Q!AAACTERS GA[A'JCR. ouuucrt lo'( CCTO PF2 ) CO ... ARE CltAMCTUS Cl'LATH, i.OAT£ CGTU PFA 
COll'ARI CllAAACTlRS LES$ OR EQUAi., Of.STRUCT111t CLEO PF) 
COii' ARE CliAAACTUl.S USS OR EQUAL, UPDATE ClfU PF& 

COlf'ARE CHARACTERS LESS, DESTRUCTIVE CLSO PFO 
COlf'AftE CHAAACTUS LUS, Ul'OATE CL$U PF8 
COlf'ARE CHAAACTUS NOT EQUAi., DESTAOCTIVE CNEO PFS 
CO ... ARE C1!ARACTE RS NOT EQUAL, l.PMTE CNEU PFD 
COllDI TIOlAL HAl.T HAl.T UOF ) 
co..-1111W1r OlfU CIOll 11111 
llEUT£ TOf' D F ST ACK DI.CT 1'115 
01 SABI.£ E XTUllAI. I llTERllll'TI llEXI · V•7 
DIV IOE DIVO P8) 
DUl'LI CAT£ Tiii' OF $TACX Dl.f'L ,., 
DYNAKI C I IT llESET DIRS P9F 
DYNAlllC 81T s n OI ST P97 
DYNAlllC 8RANCll FALSl D8FL PA8 
OYNAMIC !RMCH UUE DITR PA9 
Dl'NAlllC 8MMCH t.lll CONDlrJCllW. D8llll PAA 

DYNAMIC FIElb INSOT DINS P9D 
DVllAlllC FIElD ISOLATE DI SO P98 
Dl'NAlll C FIELD TMHSFER Df'U ,,, 
DYNAlll C SCAl.E LEn DSlF PCl 
DYWAlll C S(;ALE RIGHT FINAL DSRF PC7 

DYNAMI C S CAl.E RI 1;1tT R0\110 DSRR PC9 
D'll AMI C SCAl.f RI CitT SAVE DSRS res 
DYHA"I C SC.\LE RI Giil TRUii CATE DSRT Pt) 
El.ULE EXTElllAI. IMTURl.PfS EDI v~• 

) DID EDIT £Nil[ EOE 
ENO FLOAT DDf [D5 
EllTER El!TR ,,.. 
E(il,OAL EQUL ,8C 
E5CN'E TO 16-l lT INSTRUCT IOll VARI P95 EVAl.OMTE llf'SCRll'TOR EYAL PN; 

EXCHANGE EXCH P86 
EJl[CUTE SIMGLE MICRO, SINGLE POINTER UPDATE EXPU POD 

) EllECUTE SIMGlE HICllO, 0£5TRUCTI~ EXSO PDl 
U£CUTt SINGLE 111CAO, IWOATt EXSU PDA 
EXIT EXIT PA) 

UTf.Mllf'D HllLTlPLY MOLX P8f 
f lfLO l• SERT INSR P~c 
FIELD ISOLATE ISDI. P3A 
FIELO TIWISf'ER fl Tl P~B 
GREl<TER TllAll GRTI P9A 

) 
PRtlfT!O IN ti. I . Allt.lttc.& sooorH 
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) PROCESS<>R OPERATORS 

PROCESSOR OPERATORS, BV NAAE (Cont) 

HEXADECIMAL 

~ .!J!J!!l2!ill.. CODE 

GREATER THAH OR EQUAL GREQ. P89 
(HARWARE PSEUDO· INSTRUCTION) (I RWL) VAO 

) (HARO\IAl'.E PSEUDO- INSTRUCTION) (PCWL) VAE 
I OLE UN Tl L INTERRUPT I OLE VII 
INDEX INDX PA6 

I MOlX AllD LOAll NAI£ MlU.lC ... 5 
I NOCX AND LOAD VALUE •Xl• PAD 
INPUT tl>NVERT, OESTIWCTIVE ICVD Pt4 
INPUT CONVERT , lJPDATE I CVU PCB 
INSERT CONDIT IONAL INSC EDD 

) INSERT DISPLAY SICll INSQ ED9 
INSE RT HARK STACK 0 11\S PCF 
INSERT OVEAPUN CH INCi' ED8 
INSE RT ~CONOITI ONAL INSU EDC 
INTfGER DIVIDE IOI V P84 

INTECERI ZE, ROIJIDEO NTCR P87 
llfTECERI ZE , RDLOIDED. OOIAILE Pllf CIS ION NTCD Y87 
INTtCERI ZE, TIUMtATEO NT IA P86 
IMTCRRUPT OlHER PROC[SSORS ffEYU V~F 
J NVALID OPER4TOR NVLO UFF 

LEl\OING ONE TEST L0~2 V8B 
LESS THl\N LESS PS8 
LESS THAN ·oR EQ.UAL LSEQ. PSS 
LINKED LIST LOOKUP ULU vao 
LIT CALL ONE ONE P81 

LIT CAL L ZERO ZERO P80 
LIT CALL 16 BITS LTl6 P83 
LI T CALL ~8 BITS LT-8 PBE 
LIT CAL L 8 BITS LT8 P82 
LOAD lOAO PBD 

) LO ... D TRANSPARENT LODT VBC 
LOGICAL ANO LAND P90 
LOGICAL EQ.~l\L SAo;t: P9~ 
lOGI CAL EQUIVALENCE LEQ.Y P93 
LOCI CAL NEC.ATE LNOT P92 

LOG ICAL OR LOR P91 
HAl<I PNJG!WI CONTROL WORD l'l'Cll PBF 
HARIC STACK "KST PAE 
11ASK£ D Sf AACH FOR EQUAl SRCH VSE 
llOV£ CHARACTERS llCHR £07 

HOVE MUIERI C ... tl>NOI TI ON"1. "YllU ED6 
•OVE TO ST.O.CK MYST VA.t 
MOVE 11 1 TH FLOAT llFLT EDI 
HOVE llllH INSERT K l NS eoo 
HULT I PLY HULT P82 

) 
PRHHEO IN U.S. AM £:RICA 500021'6 
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PROCESSOR Ol'ERATOllS 

P«OCCSSOlt Ol'EllATORS, ITIW\f (C....t) 

HUAl>ECIM~ 

N- ~ ~Q!lf; 

. MME CALl MMC P40->7f 
NO OPEIUIT1 0N •ooP UFE ) NOT EQllAI. NEQL P80 
OtCUllS INDEX oc•x v85 
OYE PMRI TE OESTRUCTI Vl OYRO P8A 

OVERllRITE M~-DESTRUCTIYE OVRH PH 
PACK OESTkUCTl 'I!: PACO POI 
PACK UPDATl PACU P D9 
PUS~ D(W STACK IU:G I STE RS PUStt P&-
RU O All D ClEAR OVERFLOW FLIP-FLOP Rl)ff P07 ) 
M:All PIWCESSOR I OOTI Fl CATI OI( 111101 V'E 
REAO PROCESSOR M:GI STU .,. .. ve8 
RE.AD TAG FIElO RTAG VIS 
llEAO TR'*/FALSE FLIP-FL°' lTff POE 

llEAO Ill Tit LOCK ROLi\ VBA 

kEM ll!OER DI VI IX l\P I y •85 
RESET FLOAT RSI F EDll 
RETURN IU:TN PA7 
ftOTATE STACK llOWI< P.SON Vl7 

llOTATE STACK UP RSUP V86 

SCAl.E t En SCLf PCO 
SCALE RI GIH FINAL SCRF PC6 

SCALE RIGl< T ROIMO SCRR PCS 
SCALE Al GHT SA'lt: SCP.s PC~ 

SCALE RI IOHT TRUNCATE SCRT PC2 

SC.Ill IN SCN I .~ ... 
SC.AH OUT StllO V,8 C 

SCAH \ftt I LE EQUAL , DE ST RUCT I VE SEQO Vf4 
SCAll llHILE EQUAL, UPDATE SEQU VFC 
SCAH Iott I LE FALSE, OESU UCT IVE S\IFO VD~ ) 
StNI lllllll FALSE, UPDATE SVFU voe 
SC.Ill WHILE GREATER OR EQUAL, IXST~UCTIVE SGED Vfl 
SCAif WHILE 'N:AfER OR EQUAL, UPDATE SGl:U VF') 

S CM Wit I LE GIU:ATH, OE STRUCTI VE SGTO VF2 
SCAN WH ILE GAEATER, UPDATE SGTU VFA 

SCAN WHI LE LESS OR EQUAL , PESTRUCTIVE SLED vn 
SCNI llMI U: LESS 0- EQUAL, UPDATE SLEU vre ) 
SCAM WHILE LESS, 0£$TRUCTI VE SLSD VFO 
SCNI WHILE LESS , UrDATl SLSU VF8 
SCAif WHI LE NOT EQUAL, 0£STRUCTl'IE SHED VFS 

SCNI llNI LE NOT [(!\JAL, UPDATE SNEU VFO 
SCNI 11111 l ( T~Ul, 0£5TRUCTI '1£ SI/TO VOS 
SCAM Wltl LE TRUE. UPDATE SllTU VOD 
SET OOUILE TO TWO S t MGlES SPLT Vil 
SET EXTEION Al S i;N SXSN PD6 ) 
H,INT ltD I N U.S . ._ .. [ltteA ,000216 
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) PROCESSOR OPERATORS 

PROCESSOR OPEMTORS, BY NAllE (Cont) 

HEXADECll<Al 
NA11E * El()NIC COD£ 
mlMTERVAl TIMER - SiKT v~s c 
SET Pl\Otl'SSOR REGISTER SPRR V89 

) SET TAG Fl ELD STl\C WI~ 
SET TO 00118LE PRECISION XTHO PCE 
SET TO SINGLE PRECISION, ROl.llOE O SHCL PCO 

SET TO S IHGU PlllCIS ION, TRllllCATEO SllCT Ptt 
SU 1VO SINGLES TO DOUBLE J OIH V~2 
SKIP FORWARD OESTIHATIDN CHARACTERS SFDC EDA 
SK IP FDRllARD SOURCE CHARACTE RS SFSC £02 
SKIP RE VERSE DESTINATION CHARACTERS SROC EDB 

) S~IP REV£RSE SOIJRC£ tHAAACl£RS SRSC EDJ 
STEP HID BRANCH SUR PAA 
HORE DESTRUCT I VE STOD P88 
STORE NON-DESTRUCT I VE STON P8~ 

STRING ISOLATE S ISO PDS 

STUF F £M., l<lNHENT STH PAF 
SUBTRACT SU8T P81 
TABLE {NT(R EDIT, DESTRUCT I VE TEED POD 
TABLE ENTER ED IT , UPDATE TEEU PD8 
TRNISFH UNCONDITIONAL, DESTRUCTl'I£ TUllD P£6 

TAAHSfH lllCO"DITI OllAL, ll'OATE Tl.liU PEE 
TRANSFER llH ILE EQUAL, DESTRUCTIVE TEQD PE4 
TRANSFER \/HI LE EQUAL, UPO..TE TEQU PEC 
TRANSFER WHI LE FALSE, OESTRUCT I VE TWFO VD2 
TRANSFER Wll I lf FALSE, UP DAT[ Tl/FU VOA 

TRAJIS FER W ILE C~EATER O• EQUAl, DESTRUCTI VE TCEO PEI 
TRAMSFER WHI LE CREATE• OR EQUAL, UPDATE TCEU PE9 
TRANSFER \/HllE GREATER, 0£STRUCTIVE TCTO PE2 
TRAAS FER \IHI LE CREAl<R, UPDATE TCTU PEA 
UAASFE R \/H ILE LESS OR ECjUAl, DESTIWCT IVE TLEO PO 

) TRANSFE R Wlll l[ LESS OR EQUAL, UPDATE TlEU PES 
TRANSFER WIHLE LESS, 0£STRUCTI VE nso PED 
TRANSFER WlllLE LESS, UPDATE TLSU PE8 
TRANSF!R WHILE ~OT EQUAL, DESTRUCTIVE TNED P£5 
TRANSFER \/Hill HOT EQUAL, UPDATE TNEU PED 

TRANSFER WHILE TRUE , DESHUCTI VE TVTD VO) 
TRANSFER WH ILE TRUE, UPDATE nrru VD8 
TRANSfE R \/OROS OVE RI/RITE DESTRUCT I VE 1'100 PD~ 

) TRANSFER \/OROS OVERWRln uP DATE TllOU POC 
TAAHSFER WORDS , DESTRUCT I VE T\ISO PD) 

TIWlSFER llO~ , UPDATE TllSU Pll8 
TAAHSLATE TRNS VD7 
UNPACK ABSOLUTE, DESTRUCTIVE UABD VOi 
UNPACK ABSOLUTE, UPDATE UABU vo9 
UNPACK SIGNED, DESTRUCT IVE US"ll VDO 

) l.liPACX S IGNED, uPDATE USNU VOS 
YALU£ CALL VALC POO•> 3F 

P,.IHIEO IN IJ. 9 . AM£~tCA ~00021• 
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PRoCt~SOR OPERATORS ) 
PROCESSOR OPERATORS, IY HEXADECIMAL CODE 

HEXADECtMllL 
C0.0£ NAM[ ..!l!!i!!2fil. 

POl)o>)F VAlOE C.6.ll VALt 

) P~0•>7F NAME t.&.LL HMC 
V~2 SET l\IO S INGLES TO OOUILE JOI ~ 
V~l SET OOllSl E TO T\ID S l ll&l.£5 Sl'LT 
v~~ I OlC UllTI L I HTCAAIJPT ltl..C 

V~5 SET INTERVAL TIMU S INT 

·~" CtlAllE EXTERHAL INTERRUPTS CU I .,, OIS.&.8LE ElTCRllAL INTCRRUPTS OEXI 
V~A SCAN IN SCMI 
·~8 SCAN OUT SCNO ) 
V~E READ PftOCESSOR IDENTIF ICATI ON ~0 1 
V4F INTERRUPT OTHER PROCESSORS H(YU 
P8D ADD ADO 
P81 SU8TR.&.CT SUllT 
P82 HULTI Pl Y HULT 

P83 DIVIDE OIVI 
P8~ INTEGER DIVIDE IOIV 
PBS REH~ I NOEI OIVIOE ROIV 
V85 OCCURS I NPEX OCRX 
PU I MTECER 1 ZE, TRUNCATCO NTI ~ 

P67 INTEGERIZE, ROUNDED NT<I\ 
V87 INTEGfRIZC , ROUNDED, 00118LE PRECIS ION MTCO 
p99· LUS THAM LESS 
P89 GREATER TH.&.N OR E~UAL ' REQ 

P8A GREATER THAii GRTR 
P88 LESS TIWI OR EQUAL LSEQ 
V38 l £AOllG Dll( TEH LOG2 
P8C EQUAL E®t. 
P8D NOT EilUAL HEQL 
PSE CHANCE SIGN DIT C• S• ) 
P8F E~TEN0£0 IWLTIPLY HUL~ 
P90 LOGICAL ANO I.ANO 
P91 LOGICAL OR LOR ,,2 LOGICAL NEl:ATE LllOT 
P9l LOGICAL EQU IVAL£•CE LEQV 

P9~ LDC I CAL EQUAL SAIOE 

"'5 ESCAPE TO l l>-B IT t HSTIWCT ION VARI ) P96 BIT SET ISET ,,, OYllAHIC BIT SET OIST 
1'8 f I ELD TRANSFER Fl.TR 

P99 OYNAlll C FIELD TAAHSF(R OFTR ,, ... Fl ELD t SOI.ATE 150l 
P98 DYNN11 C Fl ELO ISOLATE 0 150 
P9C FIELD 1•SERT INSI\ 
P90 OYNMIC Ft£LD INSOT DINS ) 

PIUNTE'O IN U. S. AME:ltlCA ~OOOZ1• 
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) PROCESSOR OPERATORS 

PROCESSOR OPERATORS, BY KEXADECIHAL CODE (Cont) 

HEXAOE(IHAL 
CODE 1\IAME MNEMONIC 

P9E BIT RESET BRST 

) P9F OYNAlllC BIT RESET OBRS 
PAO BRANC~ FAlSE BRFL 
PAl BRANCH nuE BRTR 
PA2 BRANCK UNCONDITIONAL BRUN 

PA3 EXIT EX It 
PA~ STEP ANO BRANCK STBR 
PAS I NDEx ANO LDM NAME NX!.11 
PA6 INOEX INDX 

) PA7 RETURN RfTN 

PA8 DYNAAI C BRANCH FALSE D8FL 
PA9 DYNAH IC BRANCH TRUE DBTR 
PAA DYNAAI C 81\ANCH UNCOHP Ill ONA~ DBUH 
PAS ENTER F.NTP. 
PAC EVALUATE DESCRIPTOR EVAL 

PAO t NDEX ANO LOAD VALUE NXLV 
VAD (HARD\IARE PSEUDO-OPERATOR) (CRWL) 
PAE MARK STACK HKST 
VAE (HARD\.IARE PSEUDO-OPERATOR) (PCllL) 
PAF STUFF ENVIRONllENT STrF 

VAF HOVE TO STACK HVST 
PBO LIT CAlL ZERO ZERO 
PBI LIT CALL ONE O~E 
PB2 LIT CAlL 8 SITS lT~ 
PBJ LIT CALL 16 BITS LTI~ 

PB~ PUSH DOWN STACK l\tGISTERS PUSH 
ve~ SET TAC Fl ELD STAG 
PB~ DELETE TOP OF STACK DLET· 

) 
VB5 READ TAG FIELD RTAG 
P86 EXCHANGE ElCK 

V86 ftOTAT£ STACK UP RSUP 
P87 DUPLICATE TOP or STACK DUPL 
V87 ROTATt STACK DOwtl RSDN 
P88 $TORE DESTRUCTIVE STOD 
vse READ PROCESSOR REGISTER RPRR 

PB' STORE NOM·~ESTRUCTIVE STON 

) VB' SET PROCESSOR REr.ISTER SPP.R 
P8A OYER\/RITE P£STRUCT1VE OURD 
V8A READ WITH LOCK ROLK 
P&B OVERWRITE NflN-PESTRUCTIVE OVRN 

VH COUNT BINARV ONES CBflN 
VBC LOAD TRAllSPARUT LOOT 
P80 LOAD LOAD 
veo LINKED LIST ~001<.UP LLLU 

) PB£ LIT CALL ~8 BITS LT~8 

PAINT[t) IW u. s. AM~Rrc• !000276 
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PROCESSOR OPERATORS ) 
PlllcES.SOR OPEMTOl\S 1 BY H£XAllECllW. CODE ( Cont ) 

HEAANCl"Al 
CODE NME "MEHO•IC 

V8E HAS l(lO SEARCH FOR EQUAL SRCH 
P&F 111>.K[ PMGAAH CONTROL WORD MPCW 
PCO SCALE lEfT StLF 
PCl OYNAJ11 C SCALE LEFT OSLF 
PC2 SCALE RIC•T TRUNCATE SCRT 

PCJ OYNAlll C SCALE RIGHT TRUNCATE OSPT 
PC~ SCALE RI CHT SAVE SCRS 
Pc5 OYNAlll C SC,6.LE RlGKT SAVE P5RS 
PC6 SCALE RIGHT FINAL 5CRF 
PC7 OYNAlll C SCALE Rlt.HT f lNAl OSRF 

PCB SCALE RIGHT ROUND SCP.R ) PC' DYNA!! IC r.c:ALE RI GMT ROIJNO PSIU\ 
Ptil I ""UT COHVERT, OESTOIJCTIVE ICVO 
PCB INPUT COllVERT, IJPMTE 1(.¥11 
PCC S(T TO SIM6l1 PR!CIS IOll, T-CATEO SM.T 

PCO SET TO SIHGlE PRE CISIOfl, MUNDEO SNCl 
PCE S[T TO DOUBLE PRECI S ION xr.o 
PCF INSERT HARK STAC~ IHKS 
(00 llj)V[ \l l TH INSERT l'HNS 
POO TABLE ENTE R EOIT, OESTRUCTI VE THO 

voo UNPACK SI GNEO, DESTRUCTIVE USNO 
EOI llOVE \II 11l FLOAT HFLT 
POI PACK DESTRUCTIVE PACO 
VOi UNPACK A8SOLtfTl, DESTRUCT IVE UA6D 
ED2 SKIP FORllARD SOURCE CHARACTERS Sf SC 

P02 ~X(C UTE S INGLE MI CRO, DESTRUCT! VE EXSO 
V02 TRANSfER ._,.ILE FALSE , OESTRUCTIVE T\lfO 
EO} SKIP REVERSE SOURCE CHAR>.CTERS SRSC 
PO} n AHSflR "OROS , DESTRUCT IVE TWSD 
YDJ TAAMSFER llHILE TRUE , DESTRUCTIVE lVTO 

E~ RU!T FLOAT fl:S"TF 
,~ TWAllSf tR I/ORO, OVERl/RITE 0£STRIJCTIYf TWO 
VD4 SCAN ll>llLE Fo.t.SE, OESTRllCTIVE SWO 
EDS ENO FLOAT ENCf 
P05 STRING ISOLATE S ISO 

VOS SCAN \IHI lE TRUE, OESTRUCT I VE SllTD 
E06 MOVt MUM£RIC tJNCONOITIONAL MVHU 
P06 SET EXTERNAL SI ~N sxsN 
ED7 llj)VE CHARACTERS MCHR ) PD7 READ ANO CUAR OVERFL~\I FLIP-FLOP RO ff 

V07 Tl\ANSL.ATE n•s eoa I MS(RT OVERPUfftH 1NOP 
P08 TABLE t NTtR EDIT. UPDATE TEEU 
VD8 UN~A.CK SICNEO llPOATE USNU 
rn9 IHSERT DI SPLAY SI GN INS a 

j 
Pft1N1ED Wf U.S. AM f'hCA ).000271 
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) PROCESSOR OPERATORS 

PMCESSOR OPERATORS, BY HEXADECIMAL cooe (coot) 

HEXAOEC I HAL 
COOE ~ ~ 

PO~ PACK UPDl<U PACU 

) VD9 UNPllCK ASSOLUU , UPDATE UAB:t! 
EOA SKIP f ORllAl\0 OUTlttAT IDM CHAAACTEAS SFOC 
PM EXl:CllTC s 1wr.u NIC.0, llPOl<TE EXSU 
yo,o. TRAJl$F£R "1f l l E fAl.SE, IWDATE rwu 

t oe SKIP REVERS E DESTINATI ON CHAPACTEPS SRDC 
Poe TRANSFER ~o~os . UPDATE TWSU 
voe TRANSFER llH I Lf TRUE, llOOATE T\ITU 
EDC INSERT UWCONO I Tl ONAL INSU 

) 
Poe TftANSfH 1'0ROS OVERWRITE UPDATF. TllOU 

voe SCAN WlilLE FALSE , UPDATE SI/FU 
EDD I NSEftT COMO IT I ONAL ltlSC 
POD UECUTE S IN~LE MICRO, Sl~GLE POINTER UPDATE EX•U 
VDD SCAN llH ILE TRUE , UPDATE S\ITU 
EDE END EDIT EHDE 

POE READ TRUE/ FALSE FL IP- FLOP kTFF 
UOF CONDITI ONAL HALT l!Al.T 
PED TAA~SfER lllflLE LESS , DESTRUCTIVE TLSD 
PEI TAANSFER \IHI LE GREATER OR EQ.UAL, DESTRUCT IVE TGED 
P£2 TRANSFER \IHI LE GREATER, DESTRUCTIVE TGTO 

P£J TRANSFER WHI LE LESS DR E0.UAL , DESTRUCT IVE TLED 
PE4 TRANSFER WHl l [ EQUAL, DESTRUCTIVE TEQD 
PE5 TAANSfER WHILE N~T EQ.UAL, DESTRUCTIVE T~ED 

PE6 TRANSFER UNCQNOITIOH.6.L, OESTftUtT IVE TU~D 

PE8 TMNSFER WHt l[ LESS, UPOATE tLSll 

p~ TAA/ISFER llltl LE GREATER OR EQU/\l, UPDATE Ti:<U 

PEA TJWISFER ""' LE GREATER , ~TE TI\TU 
PEB TMNSFlR ""ILE LESS Oil EQUAL , UPDATE TLEU 
PEC UANSf£R Wit I LE £Cl\IAL, uPOAT£ TtQU 

) PED TAAHSHR WILE HOT EO.UAL, UPDATE TNEU 

PH TRANSFER UNCOHO IT IOHAL, UPDATE TUMU 

PFO COHPARE CHARACTERS LESS, OESTRUCT I VE CLSO 
YFD SCAN 1'HIL£ LESS, DESTRUCTIVE SLSD 
Pf1 tOHPAR£ CHARACTERS GREATER OR EQUAL ,0£STRUCT IYE er.ED 
Vfl SCAN lllll tE GREATER OR EQUAL, DESTRUCTIVE SGED 

PFZ ~OHPARE rnARACTERS &REATER , DESTRUCTIVE CGTD 

) 
Yl'2 SC411 WHI L.£ &REATER, DESTRUCT IVE SGTO 

Pf} CMP~RE CltAIACl{RS LESS OR EQUAL , OEST1\VCTI V£ CLEO 
Vf3 SCAll lllll U L£5S OR EQUloL, DESTIWCTIVf Slfll 
Pf~ COllPARE CHAftAtl(RS EOUAt , OEST~UCT 1 ¥E . CEQIJ 

YF4 SCAM WHI LE EQUAL , DESTRUCTIVE SEQD 

Pf 5 COMPARE CHARACTERS NQT EQUAL, DESTRUCT IV[ CN€D 

VF5 SCAN 11~ I LE NOT £QUAL, D£STRUCTI VE SHED 
PF8 COMPARE CHARACTERS LESS , UPMTE c~su 

) VF6 SCAN IJHI Ll LESS, UPDATE SlSU 

PRlfllTED IN U.S. AMERICA ~000274$ 
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PROCfSSOll OPERA.TORS 

PRoCUl OR OPlAAfORS, 8Y H<?AllFCIKAl cooc (C.Ontl 

~EXADECI Hill 
tODl ~ 

PF9 
VF9 
Pf A 
vrA 
PF8 

VFB 
PFC 
UH 
PFn 
VFO 

UfE 
tiff 

CO"PllRE CHARACTERS Gft(ATER OR EQUAL, UPOAlf 
St~ \IHI LE GREATER OR EQUAL, UPo;t.TE 
COl<PARE CHll>ACTERS GM,TER, UPDATE 
SI.AH ~ll£ ~R<ATER, U•DATE 
COHPARE CH•R•crEftS LEH OR E(ll'AL. UPOl\l( 

SCAM WI LE LESS OR EClllAL, UPOATl 
co•,ARE CHAl\.lCTERS EQUAL. llPDAT[ 
StAH IJlll Lf E(lUAL, U~llA1£ 
CQllPAU CHloMCTERS NOT EO!.IAL, UPDATE 
SCA14 \/MI LE MDT EQUAL , uPDATE 

llO OPERATllMI 
llll'~Lf9 OJ'EMl Oll 

FUNCTIONAl DESCRIPTION Of OPERATORS 

SLEU 
C[ QU 
S[OU 
CME\J 
StlfU 

Th;$ t.tble provld., • attorcttand des.c.rliptlon of the .-i:tron of etc.h op11r­
ator. the t ebl• prov ldu for .. ch op~rator 't•ck c.ond •t i'ol\S nece.ssa,.y 
to inltlal iz.• t he: operation. a qulc.k duertptlon of t l\e o<.tlOI\ of each 
operator-, the r•"'ul tan t st6ck condlUons. al\d • refef"enc& to the •t>­
propriat• Mr~•t• fJo.1 <:hart. SU~k t:OndltloA~ •re fncU~tcd b.,: • 
dai5h ( .. L neHhe.- t t9l s ter \ase.d~ a zu·o (0), regis t e r ~Cyt • Ol'le (1), 
re9hter ful 1 o r v• t id; •nd • two (2), this re9Sster igtiored. 

l egend CJf sy111boh ute.d: 

rt:p 1 ec•d t)y or loade4 fr""' ,o,ica1 11en4' 1 

@ 1ddn :S Hd by d i'llde 
. . OU ff, f iM4 b y t h0n 

( J t:0t1t eft t s of HCl\ango<I with 
H - v ~ 

Op.t1"• ltOA CCMl!Olt:t• 

gr·e•t•r t'hen • Vf l u•t e 
leu ' h• n tnelirOl'f protect b l t 
ri ght •hlft~ by ICM IC 111a11C>ry 
l e ft s hifted by ~ l'M ln c;l)te~ry 

~ 9(H t.er o,. eq"4111 ®:>· P,'1.,do o U on 
'ns th•I" or eouel ~ 

mon si gni ff<: f nl dtgi t 

equal left justUi•d .,. not equa l ~ rl9ht Juu l f lcd 

" times I ) '°"t•n ts ..,H)lln •re rcrpeotad 

• ~rHhMlt tf( p ftat (S.) tJi t equfv.1. •en't 
uithmet ic t'lllnus AM •4~resi adder 

t. c.ca1t>lenMn t of Cr ncu reg I st e r 
and EncJl l sh conj ut"lct iol\ CR Specifi c bl f of 11cu r t:gister 
or l09lc11 "or11 rt '

1t .. re9ISltr 

S0qC)216 

) 

) 

) 

) 

) 

) 
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) PROCESSO~ OPERATORS 

FJVlltlES F, G, H GLOS3ARY Of UNIQUE MAHES 

) Al OW ai la. ~ory c>t'OlK't co >!OIF oovc wJ th Jnsart or .ioooare 
Interrupt "' th lloot 

t HPl eotidi tional tlilh l •v~' -c tllOVC t'IUftlr I c IM'ICOnd 1 l iona l 
or !'¥JV~ c.ttanclt rs 

COHT C::Cfllpare type opar·•tOr\ 
•Gll /., <,:i. openrors 

DERR d~HcrTptor i&.rr'or 

) NINO not "ins&rt overpunch 11 

OfRJ di$plaee from rlgh t 
JIJs.ti t'ied chartcte r NVl O lnval id o-perator level. 
po,;tlon •nd part of inte,.rupt 

h•ndler 
Dl9 dc.Stirtat fori charut•r 

pe lnt e r reg i lttr WVLF fnvtlid f l 1p .. f lo'1 (for 
p .. ..io ta ll NVLO) 

OIC deH lnation ~rlCter 
Poio cer, taken in P21U bin.,, .,. rwo 1tortd i n P2 
re.,,.tr:r-e orditr hne rrupt parlil!'Vh r 

OPRF d111stlnatlon po(nter ..... d P21\3 b i,,ary three sc;ore.d In P2 
Otlly fl ip•flop Interrupt par~etcr 

OREL destin•ti on pc>ln tar P2R~ b1huy four t. tored in P2 
r~Qui red iMerrup t p•ramner 

DSZ 4~H i nat loo ~ire r~ghtef' QFOl rf'lv~ I id opt.rater lntern.~pt 
I 1 ;p-flop 

onu dlspl ace to ri9ht 
JU'st.ifled dwotoct•r qf02 pr-uenc• b l t inre rr-upt 
PoSlt ion II Ip-f lop 

) EElX E.•r•gi ster eque ls l o.d ~ Qf0) melf'Ory pf'Ote.c.ud int ernipt 
fl ip·flop 

EEZ~ E'"re~ister equal s iero 
Of KA.OF Qf04 segment~d arnv Interrupt 

fl >o-flop 
EX Pr ~ute <1in9l~ pointer 

fl ;p-flop RNTR f4.t\lrn ing to Ub l• edh 
l'IOdt. froM lnt•rN~t 

tXPl e:ic.e.c:ute ~ln91t palnt•r 

) le.vel 
SEQD S.O\lrce cn.nc.ter equah 

fXSF ex.~-t• si,.. le shot ~~ • · c~r. 
fl Ip-f lop 

DTF ~:<.ten,al stgn f lip-flop SERR error ro1uhing '"'"' cot!lpare t• •t 

FINI Hl'lish of end .drt 
Sl8 SO\lrce c.haract l)r pointer 

) INBK it1 .. ibft be.ck up r~<1i1<er 

Plfl:INTE'D •N U.S. 4a.tERICA '500021'$ 
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PROCESSOR OPERATORS 

f .. ~, LI ES f, C, H GlOSSARY Of UNI QUE HAllES (COijT) 

SIC source c.ttt r•ct.er poCnter . 
Uk.en in re.verse order 

TEEL tabl e •nt•r ed1 t 1eve t ) 
1r or uuatf•1se occupiff 

SOl'f source pOlnter equals. an flip-flop 
ope«•n4 

UASL utipac:k •bSolute. 1«!:ve1 
SON scan or Crf.l\Jfer wh l le 

c~are US~L ~ngaek $1gnc.d fevel 

ssz source. sfz_e re9i~t•r. UPOF ~d•te fl l~·flop ) 
nu tabl e en tor ed l t fl Ip-flop X~Of x r eg h t &r h occupied 

) 

) 

) 
PIUIHC:O IN U. $ , AW(ftJCA i:.000171 



NECESSARY STACK STACK AFTER ~ARl>WARE 

HEI COD( MHE,,ONIC FAAILV OPERATOR CONDITIONS OPERATOR ACTION OPERATION FLO\/ CHART 
AROF 8ROf AROF nor 

POCHF VALC c V•l•e Cell 0 2 Drm .. [s.I1lable one], J1Ann = I 2 C4 
[Onn) + svll•ble two), 
Ar.,..M@~Atin. If A {50:3) • OXO, 
then AA.OF'•l 
If A[50:3] • 100, then 
A[S0:3S)•O •nd AROF•l 
If A[50:3] • 001, then 
Af't1@1Rll 
If A[50:3] • 101, t~en 
A.....,@D .D. 

.. 
c: 
"' .. 
0 
c: 
0 
:z: 
"' P3f•7F NA/OC c Name ca• 1 D 2 Onn = (syll.able Onie]. MAnn"' I 2 C56 

[Dnn] + [svll•ble two!, 
A.-MAnn, A[50:3]•001, •nd 
AROF~l. 

.. .,. ... 
8 

V42 JOIN c Set two I 1 Ar~Yr, AR.OF<·O, and BRl&,.1 D I CS3 
sin9les. to 
double 

v43 SPLT c Se.t dQuble 0 1 Yr-Ar, 8fl49+0, Yr49+0, and AROF•l I I C53 
to two 
singles 

"' > 
% 
0 ... .. 

::0 0 
0 0 ..., 

" m 

"' "' 
v44 IDLE c Idle t; 11 - - ll~F~. Processor operation - - css 

intetrupt suspended unti 1 (EXTI, PTP I, 
or ITI S]•·I 

0 
::0 

0 ..., 
"' ::0 

V4S SIMT c Set rnter- I z Ar h lru·•gerl%ed. lnterva• 0 2 c52 
val timer time,.A [ID:ll] 

> 
cl . 
::0 

"' .... 



;: 
! .. 
0 

i 
~ .. 
• • 
" ~ 

It(~ COl>E 

y~ 

v'7 

V"4 

v•e 

Y'( 

v~~ 

,ao 

P&l 

,.J 

Hli~ l t FAlllLT 

llXI t 

DU I e 

SClll c 
SCNO c 
111101 c 

ltfYU c 

ADO • 
SUBT " 
MULT A 

W!tESSll.RT STlltK 
llrtMTOA CDNOITIO•s 

AM • . . ., 
bebl a . 
e.xt~rNI 
1nterrupts 

Di.able . . 
e>c t • rn• 1 
inhrrupts 

Sc~A •~ I 0 

Sc• f' out I I 

Reod pro- 0 2 
ce! IOT 
id• ntl t i-
eatl Ol'I 

IAt"ertup&: - . 
Qth• t' 
procc1s.or 

M4 I , 
Subtr• c t 1 1 

J\y\tiply I l 

Sl.\CK A!HR H.\kD~ARI 

O~UATOR '-'TION O,ERAT ll))( flOll CK.UT 
U OI IOOF 

.,, 
3 .. ... 
"' 0 

"' 
llCSF~ ..,d 11..-..0 - css 

I IHh·I •MS t'CSF--1 . - c55 

e ,.....P• : :IAd 0 I CS7 

~ 
"' "' ,. 
~ • c: en .. .. 

0 
c: 
0 
~ 

8,...llPX::[•tJ 0 0 c59 • 
Pr.tXeuor fde-nt i f i ut i~A(Z: JI I 2 cs• • ... g 

% 
> z 

PlPl•I . . ( 5\ 0 • 0 
0 .. 

e ...... , .•• ,. Of' lf'Y,.ArJCr•91''tf' II 0 I A) 
AR~, • I ao~/or BM9 • I 

Bl"'4-8r-• r or 8r'tr+8rYr-ArXr l f 
AA'9 • 1 a od/or 84\'9 • I 

0 I Al 

Ir-hit.At o,. !rY.......-8rYrk.Ar'):r 11 0 I AIS 

""' - I t'>d/or SM' - I 



·..._, . ...._,, 

HECESSAllY STACK STACK AFTlll HAROYAAE 
HEX CODE llNEl\OH IC FJ\111 LY OPERATOR COllDITIONS OPEAATOll ACT ION CPERATIOll FLOW CHAAT 

ARC F eROF MOF BRO F 

P83 DIVD II Olvfde I l 8r•Br/Ar or 8rYr+8rYr/ArXr if D l AZ4 
A~49 • l and/or 8R49 • I 

P84 IDIV " lnt6Q-ef l I Br•8r/Ar untl l 8(44:6) = 0 or Q I A24 
divide llr'Y~8rYr/AtXr unU l 

8(44:6) • 13 •nd Y[47:9] • 0 when 
AA49 • I and/er 81149 • I. 

• c .. • 0 
P85 RDIV A l enainder I I Br/Ar UW1t il 8[4~:61 •O • nd 11<+88. 0 I A24 

dilo1 ;de BrYr/ArXr until 114~ :6] • 13 * · 
Y[47:9) • 0 ond Br•BB when 

~ x ... 
AR49 • I and/er 81149 • I 

"' 
v85 OCRX A Occun I I 8(15 : 16H (8( 15, 16)-1)•A[47:16}h D I A51 

it1de>< A{l5:16] 
~ 
0 
0 

P86 NTIA A lt1tegerlze. 0 I Br«by 8(44 :6) wMn BR46 • 0 0 I A4Z 
tr'unc:ated unt; I 8(44 :6) • 0 

Br»by 8[44: 6) when BR46 • 1 
unt; I 8(44:61 • 0 

% 
> 
:i: 
0 • ,, 0 

P87 NTI:A A lnt eger i Z4: 0 I ~.~; :r- :~:~ :~I 0..i.en e«46 • o, 0 I M2 
u xa>dod 

:0 0 0 

"" .... 
"' "' Br » by 8(4.4,6 ( wllen BR-6 • I , 

unt ii 8(46 :6 ) • 0 "' 0 

"' er~(er] .. I whe n Y[38:3]?4 0 .., 
m 

"' ~ 7 0 

"' ;;; 

"' 

. ..._, 



- ECESSAJ\Y STACK STACK ArTU HAADWA«E 
HlX CODE MNEl10NIC F ... ILY OPERATOR COMO IT IONS OPUATO~ ACTION OPUAf lON FLO\I CHART 

TRoF H OF A:!'J F 8RO F 

,, 
"' "' 0 0 
n 

"' "' "' 
d7 NTGO A lnte;erlze 0 1 8R~9+1 Of 8R49•0. 0 1 A~7 

rounded, 8rYr » until 8 (~~:6) - 13 • 
doubl• Y(.\7: ' ] • 0 ""6n Bft-6 • I or 
precls Ton 8l\~6 - 0 • 8[44:61• 13 

8f'Yr << unti I 8[41t:6 ] • I) •nd 
Y[47 :~1 • 0 when 8R46 • 0 and 
8(4~ :6] > 1 3 
BrYr..-BrYr + ~ If XR)8 • 1 

P88 LESS A Leu than I I 8ROO. I end 8 (5-0: 50]•0 If Br<Ar 0 1 A38 
B(SO : 51 ]--0 ; f BrlAr 

0 

"' 0 .., 
"' ~ 
cl .. 
"' c 
"' ... • 0 

c 
C) 

~ 

P8~ GRfQ A Greaiter I I BROC><I i nd 8(50:50] ...0 l f 8r?Ar 0 I AJ8 
U'l•n ecru•l 8(50:51]+0 JI Br<Ar 

P&t. GRTA A Gre.at • r I I llJIOO.I Mid 8 [ 50: 50 H> if 8r>Ar 0 I AJ8 
ttlan 8( 50:50)•0 ;t 8 r~r 

P88 LSEQ A Leu ttien I I 8ROO.I end 8(50:50) •0 If U.r!Ar 0 I A38 
or equat 8(50 :51 )...0 H Br> Ar 

VSll LOC2 A Leadi ng 0 I Br-'8nn • I) 8 0 I A53 

.. 
°' .... 
0 
0 
% 
> ;z: 
Cl .. 
0 
0 

" one u st 

PSC E(lUL A Equa l I I BROC>o-1 •nd 8[50:50] ...0 I I Br = Ar 
8(50 :51] ...0 If Sr ~Ar 

0 I AJ8 

P80 NE~l I>. Not oqt,tal I I 8RGO.I end B[SO:SO)•O 
B(So:Sl )-0 ;f Br •Ar 

if 8r ~ Ar 0 I AJ8 

·'°' 



NECESSARY ST.0.CK 
H£X CODE HNDIOWlt rAlll LY Ol'ERATOI! COllll lT IOHS 

AROt 8ROF 

P8E CH5N A Chan9e I 2 
$ i9n bit 

P8F HULX A Extended 1 I 
tWJ 1tip1y 

P90 LANO 8 Logic.al I I 
and 

P91 LOR B Logi e-oll or 1 I 

P92 LNOT 8 Logi ce l 1 2 
nega ta 

~3 uqv 8 Logi c.1l I 1 
e-quiva• 
lenee 

P94 SAHE B Log ic.ti I I 
equal 

OPEAATOR ACTION 

AR46<~AA46 

BrY~Ar.1<.Br .i11d BRllS.-1 If BR49 • 0 
8rYr-A,.Xr J(8rYr 1f 8l, , • I 

Br-ri~ I wh•n 8R.t1h = 1 aru:I ARnn -= I 
if AR.lt9 • I or 8R49 • I th en 
YR.nl\"' I wht n )(Rnn = l and YRnri • 1 

BR.nn<' wtit t• 8Rnn .,. l •nd/or 
Arnn c I , If AR~9 • I or 
BR~9 • 1, then YRN><·I Nf\en 
YR.nl'I • I •nd/or XRnn • I 

A[~7:~8 ]•tA[47:48J when 8R49 • o 
A(47:48] ·AA[47: 48) and 
X(47:48]•AX[47:48] when 8R49 • 1 

8Rnro< 1 when BllJ>n = Allnn 

BR00.-1 and 8(50 >50)+0 when 
A[50:51 ] • B[50:SI) 
B[SO:Sl)•O when A(50!51) • 
8[SO:SI) . If AA49 = I o r 111\~9 = l ; 
U00.-1 and 8ISO:SO]•O when 
A[S0 :51] • 8[50: 51 ) ••d X[ SO: Sl] • 
Y(S0:51l or 8[S0:51 )•0 If 
A(50 ,51 -. B(SO:S2J '" X[50: SZ) ~ 
Y(SO:S2) 

STACK l\F'TIR 
OPERATION 

AROf BR(lf 

I 2 

0 I 

0 I 

0 1 

1 2 

0 I 

0 I 

HARDWARE 
FLOW CHAl\T 

A4& 

1115 

8 1 

81 

83 

81 

82 

• c ,. 

~ 
::z: 
"' .. .. .., 
g 
::z: .. 
~ • g 
"' 

. 
N 



NfC&SS,t.RY STACK STACK ArTER H.•MllAft~ 
HU COOE llllEMONIC FAHflf OPERATOR ( ONO IT IONS OP£11ATOR ACT IOM OPERATION fLOll CHART 

A.AOF BAOf AAOF .UOf 

... ' 2: ::: 
<'I ... 
"' "' P9S VAAI - heape to . . VAAf•I - - Pl 

16-blt 
'ns. huc-
t lon 

"'6 BSET 8 Bit S4 t ' 0 • • (se<.o1'4 sy l l •bl • ]. TOA+K, I 0 8 17 
T0114(k· I ) , OIS• {O·K) , 1"4 
8ROO- l. ARnn+UOO: : TOA, TOH, 
.and 0 11 

P97 OBST 8 Oy-"e"' ic 0 I lntegierlzed v11l~~ of Br • IC. . I 0 819 
bit Ut TOA•K, TOH~{K· I) , 

I 0 015 .. (0·K), and Bft06'- I. 

0 

"' 0 .... 
"' ;JO 
> ... • 0 

"' c 
"' • s 

~ 
.. 

AAnn-8RQO: :YOA 1 'FOH end bfS 

PS8 FLTR 8 Fie Id I I K • (iecond syl ••ble], 0 I 8~ 

,. ... 
8 

transfer G • (ihird syll•ble) 
l = !tourth syl l•bl al . Tl\A. ... K, 
TOK•X•l, •nd OJ $.- (~·K) . 
8f'~r : :TOA, TOH, •nd 'DIS 

P99 OrTft 8 Dynamic. 0 1 I ntegerlze-d val"e of !r • L. 0 1 86 
f ield er+er 

:z: 
~ 
i 
8 .. 

tr-anafe,. 0 l l f'll tf!gtr-i z:ed vah ie of a r • '· 
U~end lt:"Cr 

0 I lnug.e.d z.ed v•I~·· of Ir • I';. 
a .... ee 

1 I TOA• K, TQll+(K- l). Ind 
Dl~(G·K). 
S~Ar;:T9A, TOie , .and DJS. 

........... 



."-...; 

NECESSARY STACK STACK AFTER JIARDWAR£ 
~EX COOE l'IHEMOMIC fA/11 LY OPERATOR CO~DITJOHS OPERATOR ACTION OPERATION fLOll CHART 

AROF BROF AROF BROF 

P~A ISOL 8 Field 1 0 G • [second syl lab1e] and 0 1 813 
isolate L • [thrtd •vl lable]. 

TOA--(L· 1), T())l+47, and 
01s~(G+l ·L). er .. itl.r: ~TOA, TOH, 
and OIS .. 

P98 OISO B Dynam5' 0 1 lnte9edzed vel ue of 8r • L, I 0 Bl 5 
field c~(L·l) 
11olatit 0 1 i~!!t~~~)~d T~~!4; .0!n:r • C. 0 l 

OIS•(C+l·l). 

t: .. 
3 e 
0 :c ... 

Ar-Br::TOA, TOK, and DIS • 
P9C INSR 8 rte•d 1 I Second syllable • k, third 0 1 89 

rnsel"t •vl leble • L. TOA•K, TOM•(K-L). 
and 0 IS-(L-l·K). 
8r+Ar ~:TOA., TOH 1 end DtS 

... .... 
0 
0 
:r .. 
z 

P90 DINS B f.lyno)ll'lie I 1 l,.teg•rrred val1.1e of Bt-= L. 0 1 811 
field Br~cr 
fn$ert 0 1 lnt.egerized value of Br" K. 

0 1 JOA•K, TOfl+(K·L), and 
DIS•(L·l ·k). 
8r•Ar::roA. TOl1, and DIS 

Cl .., °" 0 
"' 0 Q 
n ,. 
"' "' ., 
Q 

"' P9E BRST B Btt reset 1 0 i~~~7~-a~ •g~~!r~-~)T~~k, 1 0 817 0 ... 
"' 8RO!HI. .GiRn.,....8ROO: ;JOA, TOH, 

and DIS "' :!< 

' 0 

"' ~ "' 



NECES$ARY ST-'Ck STACK AFTER HARDllARE 
HEK CODE MNE!10N IC FA.Ml LY DPERATOR CONDI TIONS OPERATOR ACT ION OPERATION FLOW CHART 

AROF BROf AROF &ROF 

,, . 
"' .. g ... 
I:! 

P9F D8RS B Oyna11 lc 0 I 
~~!t~~a~:do~~<O-~ ,-._~ !:~. 0 I 813 

b l t ..... , I 0 
An1f'+8ROO: :TOA, TOtt, 41nd DI S 

PNJ 8RFL c 8 f"anch I 2 [S.tond sy ll abl e ]--C[7 :8J, 0 2 C~6 
fe 1sc. PSR-<[7:31. C( 7: 8).o( ( l5! 8l, 

[Th i rd sy 1 lab le )..C [ 7: Bl. 
PIR..((12 : 13), MA•("R)•[PM\J, 
oM p_.M@M If ARCO • 0 
PSl\->PSR+J and ADJ (0 , I) If AROO • I , ... , BRTR c enu"ch ' 2 (Se cond •~I loble ]- C[7 •3 l 0 2 C~6 

true PSll--C{7:3 , C[7:&1 • C[IS:A l. 
(Third syl1ab1e)•Cl7:8l 
Pl~C[l 2 :1 3), 11/&[PIRJ+IPBR]. and 
P~eMA If AROO • I, PSll'-(PSR+3) 
&nd AOJ(O,I) If ARDD• 0 

PA2 BROii c Bf"anch UI\"" - - [Second syllable)-<[7!8], - - C46 
conditlon•l PSR•Cf7 : J), C[7 :8)+C[I S:8J, 

[Third sylloblel•Cf7:8t, 
PIR--t( 12: I J], M-'• (P/R]+(PBR), 
a nd Pr+flPllA 

.. 
0 

"' 0 .,. ,., 
"' ~ 
i .. c en ,. 

• 0 c 
t;l 

~ 

• ... 
" g 
:i:: ,. 
z 
0 • 0 
0 

P"3 UIT c Edr 0 0 C<-il@[FJ+l , f>'iR..([JS:J ) , 0 0 CJO 
LL•C{ l8 :SJ , Pll~C [ IJ : I'!, 
S-[SOSRh l , 

"" 
BOS l n rerrt11> <-0 • (f) • ( IOSR) +I, 
Cr+f\@ ff], f•(rJ - C[ IJ: l•J, 
BUF+(F] - C(IJ : 14(. SUfl• I 
wh•n (TEMP - (BUFhO. 
Cr+flP.[BUF) and P8R+C (l3: 20] 

"' 
~ .. 

,,,-.. 



l: 
~ .. .. 
i 

!" 
!" .. ,. 
!:l 

HEX COO£ 

PA• 

HN£110NJC FAAI LY 

STBR c 

NECESSARY STACK 
OPERATOR CONDITIONS 

ARDF 8ROF 

Step and I 2 
branch 

STACK AFTER HARDI/AR£ 
OPERATOR ACTION OPERATION FLO" CJIART 

AROF BROF 

If A[SO:l) = 001; Cr41•~Ar, 1 2 CJ 
If A(50:3) • 101; Cr..,,@Ar, 
If C[50:3) = 0 x O; cr~Ar, 
ADJ (0, 1) •nd A~ 
If c [SD:)) • 001; c .... Ar n m 

> c If Cl50:3) • 101; tr~Ar 
If C(SO:)) • IOO; T£HP--C[19:20), 
A(29: 10)«[47: 10), 
TE"P•[TE~P)+A(39:20}, 
C[19:20)•8UF2, H~r@(BUF2), I 
QC6F•I If CVF>FVF, .. 
PSR~[PSR)+) If QC6F = 0 
If QC6r • 1; syllable ,.., 
(7:3J.>PSR, PIR•syllable two 
(ilt:5]+ syl l&ble three. and 
PROF•O 

PAS NXLN c rndex and 1 I If A[SO:J] • OxO: Ar<~Br, r 0 Cl 
load nar.ie Cr•Ar, •nd AROF•l 

If A(50:3) = 001; Ar--Cr, Cr416Ar 
If A[50:3J • 101 a•d AR4S • 1; 

:~"!t~::~re:a~~~ !~~e~~~~t= o~~urs 
int•9edzed value of 
8[19:20)~(19:20], AR45•1, 
AR46"-1, C~@Ar. 
If c[SO:JJ • 101 and AR45 = 1 ; 
rnvat Id operator interrupt oi;c.urs. 
If C[SO:)] • 101 and AR4S ~ O; 
Ar•·Cr 



NEtESSARY STAtK STACK AFTER HA~WARE 
~EX COOE HJIE•OHIC FAll l LY OPERATOR CONDIT IONS OPERATOR ACTION O•HATI~ FLO\/ CHART 

AROF DROF ARO f U OF 

... . 
"' 0 N 

("I °' "' "' "' 0 

PAIJ INO~ c Index I I If A[50•3l - OxO; Ar-er , I 0 Cl 
CM-Ar 11nd Af\Of~.1 
I f A(so ,31 - 001, 
A....C r , Cl""HeAr 
If A(SO:J) • IOI •nd AR~S • I ; 
lnval Id oferator interrupt oc.c.uts 
If A(50 :} • IOI ••d AR~S • O; 
i nte;g:erizMS va l ue of 
Bfl 9: 20] ..... ( 19 :20 I. 
AA~S- 1 one! AAA6'-I 

"' 0 .,, ,,, 
"' > .... 
0 .. .,. c 
"' '" 3 

c 
Q 

~ 
PA7 RETM c ketul"n 0 I Cr ... @[F]+ I , PSR+<: [l5:j) 0 I ClO 

LL+C{l8 :5 ] , POR+C ( 13 : 14f, 
I z S+F• I, I I 

BOS I nterrup t..0 • (f) - (80SR)+I . 
Cl'+fl@[FJ ; F+[F] - t[ IJ: 14] , 
BUf.[ F] - C [ I 3: 14]. SUF"L•I w'h•~ 
(TEHP] - l llllF!• o ,Cr<i<@( l!UF) •nd 
PM+C ( \9:20). If 1( 50 : 30) • 
OxO or 100~ opefatlon h 
"""'p l e t o . I f 1ls0 : 3] ~ 

~~@~, 1 ~~l1~0if~o~~l • 

• 
°' ... 
0 
0 

::i: 
> z 
0 • 0 
0 

"' 
OxO or t Ol 

,,.,---.., ,,-.. ·'""' ,.-.,., 



NECESSllRY STACK STACK Afl'EA HAJU>llARE 
HE.X CODE llNEJ<OH IC FAH ILY OPERATDlt COMO ITIONS OPEl\ATO« ACY! ON l>PERATION Fl.Oii CHART 

ARO F SkOF AROF BROF 

PA8 DBFL c Dynaml t I I If BROD • 1;® 0 0 C45 
bral\ch If 8ROO = 0 a nd A(SO: J) • OxO; ,., .. Ar is h 1teger1Zed. PSR.+O if 

AROO • 0 or PSR+3 I t AROO • I , 
A[20:20]->l'I R, and PROF.-0. 
If BROO • 0 and A[50:3 ) • 001; 
Cr+H~Ar 

If 8~00 • 0 , A(SO:J] • 111; 
seque"'4 error 
lnterrupt"'(l8 :Sl ; LL , 
{PSR, PIR, aO<I POR]"(PC\I) H 
Af1 8 :5J • LL 

• c ,. 
3 
c 
Q 
:I: 

"' 
• 

PA3 08TR c Dynamic I I If BROO • O;(]jp 0 0 C4 1 
tirench If BROO • I ind A[SO:J) • 0•0; 
true Ar h l ntegel'l zc.d , PSft-t-0 I f 

AROO = 0 or PS~3 If AROO = I , 
A[20:20(•PIR and PAOF+O 
If BROO • I and A[ SO: ll • 0 0 1; 
Crffl@A< 
If BROO = I and A[S0:3J - 11 1; 
sequ.ence error 
IMe <nipt• MtS.sJ ; u, 
[P$R, PIR POR)+(PCW) 
if ( 18 : 5] • LL 

... .... 
0 
0 
i. 
> z 
" .. .,, 0 

"' 0 0 

"' n 

"' "' "' 0 

"' 0 
~ 
"' )> ... . 0 

"' 
.., 

"' 
.... 



.. 
0 
0 

~ .. 

llEX tollE 

PM 

Pf\8 

HliEllOll lt FAllllY 

08UN c 

EHTII c 

NECESS,1.RY STA.CK 
DPEllATOR COllD ITIONS 

ARO°f UOf 

l)ytl.lfllfC I 2 
br~mch un· 
condl t lonal 

Ente r 0 0 

,,-.. 

STACK AFTER HARO\lol.RE 
OPERATOR ACTI Oll OPEAATIDN FlO\I CHAAT 

/\ftO f u or 

-0 
' "' 0 N 

n °' m 

"' "' 
If A(S01l] • OxO ; Ar Is 

0 

"' 
fntc.gerlzed, PSR+O ff AROO • O or 
PSJt•3 If A~OO • 1 1 

A(20:20J..,.I R a nd PROf-0. 
I f A{S0:3J • 001; Cr<-llllAr 
1 f A!SO : JI - 111; seq11t1n<• error 0 0 c~s 
lnterrupt+A ( 18:S l ~LL, o r 
(PSR, PIR, PORh(PC\I) ; f 
[18 :5) • LL 

Cr~[F)+I. fnva l Id opentor- 0 0 C3 
lnterru~t+([50:3] ~ 001. 

0 .,, 
'" ~ .. 
0 • "' c: 
"' ,. 

g 
c; 

" ~ 
A~r . (t~@Ar ur\l f I .. 
C(SO :) ) • I ll. Xr<-Cr, 
C{S0 :3)• 0 1 I , 
(Cr]+(POR, PSR, P IR, NCSF , and 
LL), jPOR, PSR, Pl R, J\ND LL}+(Xr J 
11-[Cr @(F)+I . C~(FJ, 
C(45 : I O]+ol.( ~5 : IO) , 
C[35dO]+A ()5: IO I, C[l8:5]+LL, 
i'l+C r@[F). OLL+F, 
Cr•M@[PDR], Seqoel\ce error 
lnterrupt--C( 50:3] - 011, 
PBR+C( l9: 20] If C(SO:)] ~ 11 1 , 
Pr<ltf(PIR) + (PU) , and@ 

~ 
0 
0 

% 
> 
% ., .. 
0 
0 

"' 



NECESSARY STACK STACK AFTER HARPllARE 
HEX COO! MNEMOff IC FAAI LY OPEMTOR COND ITIONS OPERATOR ACTI OH OPERATION FLO\/ CHA~T 

AROf 8 RO F AROf BROF 

PAI: EVA!. c Evaluete I 2 Crc-tt@:Ar and Ar+Cr unti I I 2 C2 
de.sc rl pr:or C[50:3 ) • 0• 0 o f A(SO:l] • 101. 

PAO NXLV c tndex and l l If A[50:3] • OxO: A.-•Br, I 0 Cl 
load va lu1 Cr+Ar an~ AROf • I 

If 11[50:3] • 001; A.-+Cr, 
C r+fl~Ar. If A[SO :JJ • 101 end 
AA~S • l; lnVlil i d i nterrupt 
occ;ur.s. If A[50:3] • 101 • nd 
ARlii5 c O: integerh.ed v.el'-M of 
8(1 9 :20] ..,._ [ 1': 20), AR~S<- 1 , 
AM6.-1 , • nd Cr+H@Ar 
If C(S0 :3 ] ~ 0>0: trw• l id 
operator •nt« rrupt oee1us. 
If C[S0:3] • OaO; 

.. c .. 
3 
c 
Q 

~ 

• .,. 
" 0 
0 

VAO IR\11. c Har&uiire . . Ar~r. Cr'~r . . cs 
p U udo 
op erator 

PAE l\KST c Marie s uc.k 0 0 TEl\l'+[S] +I, T!HP•TEllP • f. 0 0 cso 
f•TEHP + F, D ( l ): l~)•TEHP [ l ): l~l. 
8(50:3]•011, BROF•l, AOJ (O ,O), 
•"d® 

:z: 
> z 
0 • .., 0 

~ 0 
"' m 

"' Cl> 
0 

"' 0 .., 
"' ~ 
~ 
"' "' 

... ..,, 



NECESSARY $TACK nACK AFTU ttAADWARE 

~EX COD£ 111Ul10lll C fAll l LY OPEl\ATOR CDNOITIONS OPEllATOR ACT I ON OP£1\ATICll FLOW CHART 

ARO f BROF AROF 8ROf 

,, 
' "' 0 .... ... 0 

m 

"' "' 
VAE PCIA. c Hardware . . IXPI • I 1 Xr+Cr 1 t,...O~ 0 0 cs 

pseMdo c[32:l3]+1'll, C[11dl]+l'OR, 
ope rato r C(35:Jl+l'SR, PSR+X[)S:J), 

POR+X(l3: 14] PIR+X[J2 :1 3], 
AOJ (0 1 O} • I i-Ar, Ar•C r, 
SSR•[S)+I, S!R..SIR·F , F•S8R+f, 
8[ 13: 14]•S9R( l 3: 14]. ADJ(0,0), 

~~!~l~~: ~~~•i;.!:,~~d::OF.a. 
S.equehce er tor 
l n tet '<:pt+C(50:J) ; 011 
Pre"\~ bit f tit errupt+t~-'7 .; 1 
PBR+C( l , : 20], Pr+4'1R + PB1\ , • od 

® . 

PAF STFF c Stuff .,.. 1 2 If A(So:ll - 001; ;nv• ll d I 2 C~8 

v l romMn\ intarrupt oc.cu r1 . ~® 
If AISO:)J • 001 •nd AA~6 • I: 
If A 50:3] • 001 and AU6 ~ I ; 
Dnn+A[l 3 :SJ, SUF•[Onn) , 
aUf2,.[~nn], C-@(Onn], 
If C[50:ll ~ Oii : uquonc• e<ror 
1nurrupt occurs. H c{50:.l) • 01 
•nd CR47 • I or CR46 • O; 
BUf4-<(13: 14}. 
8UF2+[9UF2] • [llllf4), •nd 
Cr-M@(BUf2) 
ti C[50:J] • 011, Ct\47 • O, and 
Cl\46 • I; A[45: IO]+C{4S: 10], 
C(29:10)+C[~5 ;10], 

0 

"' Q ,, .., 
"' ... .. 
0 • "' c 
"' • • 0 c 

Q 

= 
• • ... 
0 
0 
lC 

r .. • 0 
0 ..c 

r'. ·~. 



NECESSAAY STllCK ST .. Ck .. FTER JIAAl>'olAAE 
HEX CODE llN!llOH IC FAll l LY OP£MTOR COHO IT IOMS OP£R .. TO~ Jl(:T IOll OPDATIOH FlOll CHAAT 

ARO F SRO F ~MOF U OF 

PAF lf(SNRl • C( l9:20 l: 
(Cont) A(35ll6l • [80SR) • t135: 16l, 

A(l8:5) +<1, AR~0.-1, and® 
If !SNR) ~ C[J9:20); 
Cr+fl@[D00]+2

4 
prennoe bit 

interrupt•CR 7 • O, 
TEllP.C(J9 :20] , c [J9 : 2o)•O, 
t[29:IO)•Af'S:IO). in~alld index 
interrupt-T£Hl»C(l9:20), 
Cr•ll@C(l9: 20) + C( J9: 20], 
pres ence b l t i nterl'upt•C~/ ~ 0, 
A[lS: 16HBOSR] +C[J5: I~ 
A(IS:S]+<I, AR~0.-1, and 

• c: • 
0 
c: 
0 
~ 
.. ... 

VAF ,.WST c Hove to 0 I (tr]+-0, C(l l: 14HsJ - (Fl, 0 0 05 
stack C[l8:5) • LL, 

C(35 :16l•IS) • [SOSR]. 
C[S0:)]+-011, ~r@[llOSR], 
BUF2•[000] + 2 , tr+H~[OOOJ ~ 2, 
preunc.e blt Interrupt oc.curs if 
Cft47 • 0, pseudo '° II on P87, 
1nva.l ld it1dex oc;cun if 
B ... ntina<O or 8(38 : .J9ht[39:20] 
Ar-Met( l 9:20l + Af l 9 : 20]. 
SNR..fl{l9:20] SROF+<I, 
BOSR .... (19:20f . LOSR•A(l9:20] ,_ 
A()g:20), TEMP • A(19: 20), 

" 0 
0 
:r 
> z 
"' "' ..., 0 ::a 0 0 .. ("> ,,, 

en 

"' 0 

"' 0 .,, 
rn 

"' ,,. 
cl 
"' "' 

' 



:: 
~ .. 
i 
c: 
;.. .. 
I: 

~ 
II .. 

HEX COO£ 

YAF 
(Cont) 

P80 

PSI 

P82 

P8) 

llNE.MONIC FA"llY 

ZERO 0 

ONE D 

LTB D 

LTl 6 D 

NECUSARY STACK 
OPERATOR CONDITIOHS 

AROf BROF 

Li t c.a l 1 0 2 
u:ro 

lit c11l 0 2 
one 

Lit ca ll 0 2 
~ l9h t bit s 

LI t c•l 1 0 2 
s ixtffn 
b its 

STACK MTU llAAOl/AA[ 
OPOATOR ACTION 0, EllATION FlOll C~ART 

A~OF BRO F 

.... . "' 0 .... 
n ... 
"' "' "' 

Cr~[IOSR] , llOSR;T"'"°""' 1 .0. , 
s-C[}S:l6] + [80SR , 
8UF+<:(l3: 14J . f + [SJ - [ auf) • 
8Uf+ [SJ - (8Ufl "tack ond&rfl'"' 
i n t e rrupt OC.C:t.lt·s if aoSllt>F , 
c,.t4f{8tJF]; se qu.nc: e e-r ror lrtt er- "' 
rvp< If C[50:3) ~ 0 11 
I f CR46 • I; 8Uf•O[Llf - C(l3:14] 
a nd C,....!(eurJ If llOSRiF . 
If CR46 • O: Ar-Cr, 

~~!::] 1~d~fap1 ey update. 

~!.~:~6a~d~ltplaiy upd•te if 

0 

"' 0 .,, 
rn 

"' ?< 
0 • "' c 
"' • 

! 
g 
;!; 

• ... 
" 

!Arl•O a od® I 2 Oi l 
0 
0 

"' > 
[ ArJ• O, AR00.-1 . and® I l 012 

z 
0 • 0 
0 

(Arl+O, [second •y ll ab l el•C[ 7:8), 
cr~Ar, and® 

I 2 013 "" 
[Ar)+Oj 1 .. cond • yll able)•C(7:8), I 2 01~ 
C(I S:8 -C [7:8l , 
[<h; rd syl labl e]•C (7:8 ) , 
Ar+C r , end® 

I"°"'"\., 



"' 0 
0 

~ .. 

HEX CODE 

Pe4 

V84 

P85 

VBS 

P86 

V86 

PB7 

VP7 

P88 

MNEMONI C FAM llY 

PUSH 0 

STAG 0 

OlET 0 

RTAG 0 

EXCH 0 

RSUP 0 

OUPt. 0 

RSON D 

ST® 0 

._.,· 

NECESSARY SU.ti<. 
OPERATOR CONDIT IONS 

AROF BROF 

Pus~- 0 0 
s'ack 
reg iuer 

Set tag 1 I 
field 

Oelete top I 2 
of stack 

Rud Ug 1 2 
field 
E><Ghang• 1 1 

A;ota te r 1 
sue.I< up 

Oup • it.ate 0 I 
top of 
~tac;k 

llotate 1 I 
itock 
down 

Store I I 
des true ti ve 

'-"' . 

STACK AFTER HARDWARE 
OPERATOR ACT I ON OPERATION FlOW CHA~T 

ARO F BRO F 

® 0 0 DI 

8(50;J) •A (2 :3) 0 I 018 

MOF+-0 0 2 02 

C(2:3J~.f\l2 •3l, Ar~o, and A.....Cr I 2 017 

Ar...,.Br 1 1 07 

Cr~Ar, Al\OF"-(), AOJ(l, I), Ar'-Br, I I 06 
ADJ ( 1,0l. 8•.(r, 

lu• Bt and xr~vr I I 03 

Cr<·Bt , Al>J( 1.1), Ar'"+h, I 
ADJ(~ .o) , Br~ Cr, and Ar-er 

I OS 

~r@Ar. ret.M>r-y orot• c.t lnc.4r- 0 0 030 
r upt ff MiAr has Hl5-1+8 • I 



MttESSAAY STACK STACK AFTtR HARDllAAE 
KEX CODE ""U IOM IC >All l l Y OPEMTO'. CO!lll lTIOllS OPEAATotl ACTIOll Ol'fRATIO!I flOV CIMU 

AR Of 81\0F AROF OROF 

.,, 
' "' 0 ':. .., 

"' "' 
vae RPRR D Re..i pro- I 2 C.-Ar, A( l9:20}+1CMt(:(5•6) 1 2 013 

en 
0 

"' cuse>r 
register 

'" STON 0 Stor• non- I I lr-8r@(Ar] , .-cry prot•ct if' t er- 0 I 0)0 
des true- r-upt J f Jill@Ar has MSl.8 • 1 
t ive 

0 .,, 
"' "' '!< 
0 .. 
"' c 
"' • 

V83 SPAR D Set prO"" I I ICll<-A( 19:20]@8[5 :6 ] 0 0 020 
u ssor 
re9tstet' 

3 
~ 
~ 

PIA OVRO D Overwrf te I I ,.._Br@ (Ar} regardless of 11848 0 0 0)0 
deSt t"U'-tlve 

VlA ROlK D Re._d wl th 1 I l\>&r@[ArJ and A.-H,[Ar ) .egO'd- I 0 030 
lock l ess of 14&~8 

.. 
~ 
0 
0 

"" 
PU OVRN D O'i'erwri~e I I ll<-8ri[Ar] re9• rdloH of Hll.\8 0 I CJD 

non-de· 
lt ructive 

~ 
1:1 .. 
0 
0 

VIS CBOW 0 count I 2 Ar+1111 s11 In Ar if A(50 :J] • 000 I 2 021 
.. 

bin.tr"X ~11'111 In Ar .aAd Xr If 
A[So•J} • 0 10 

VIC LOOT 0 load tr•ns- I 2 Cr+Ar, Ar+fl@(Cr] I 2 D8 

Pto LOAD D 
parertt 
Load 1 2 If A(SO:J) ._ 101 Of 001; invaltd 

ope n tor I rlUl"rupt occ.un 
I f A(SD:l] • IOI and AR~S • O; 

urs 

/""'. 

- - - - -- - - -



''-../ 

I • s 
MEClSSMY STM:X STM:K AITTll --114'x COil£ f(llVUlll I c fAl11 LY Ol'UATOll COllO ITI oW~_ Cl'llUIT~ ACT IOll Ol'EltAT.!.2!!._ fl.OW CIWIT 

M ()f ••or AM f IMf 

PIO If A[SO: 3) • 101 eod AM7 • O; 
(Cont) pr•s en-e.e hit Interrupt occurs 

Cr+Ar, Ar+Me[tr), 
If A[SO:l) • 000, lop, 110, or 
001· ~ 
If A[5 :)} • 011 or Ill; lnv•lld 
opetate>r lntarr"upt oc.c.ur'i 
If A[SO:)) • 010; X""'4@[Ar] ond 

~(SO:l) • 101 , AAA7 • 0 , 
Mid AA~6 • O; A(l , : 20)+fUf2 
•od ® 

.. 
c • 
~ z ... 

vao LLLU 0 Linked 0 1 If 8.(50:3) ~ Ol<D.; lnval Id I 0 020 • 
lilt opt:n tor I nterrupc occU'ts. 
lookup If 8[50:3J • o.o, •• h 

Cnt~trlzed and rounded • l\d 
. ADJ(l ,l) 

If 8(50:3) ~ IOI , lft~7 </- 1, or 
8~~5 ~ O; lnv• lld opor•tor lntn· 

~~!e[)9~~;j c:!~~1~2~~ 
AOJ(0, 1) 

A~ln t.tJ•t:lz•d value of &r, 
Xr+<I, Yr+<I, IUf~[l,:20), 
8UrH{l9:20J, Y(l,:20].( [ l ,:2oJ, : 
X[l,:20)-<:[19 :20), 
If 8UF2.>8UF ; lnve lld lndu lnt•r· · 
rupt occur.. 

~ 
0 

z 
~ 

... s 
0 

"' 0 0 

" "' "' "' "' i 
~ 
"' .. 
i . 
"' t( 

... ·--·-~·---------------------...:._ _______ _ 



llEC£SSAAY STACK STACK o\F'TU HAAO-
HU COOE ... E- IC FM ILY OP EM TOI\ CO"OITIOMS OPERATOtl ,l.CTIOll Of>tlAT IOtl Fl O\I CIWl.T 

,OOF IAO F AAO F BROF 

... . 
"' ... 
~ .. 
"' "' 

VtD If 80f2.dUF; Cr-flf8Uf) + TEl4P, 
(Cont) 1(27:28)«(0:28), 

If C(l9:aGJ • O; "® X~, 
- · , AA4'-1, ond 
If ~1211) - O; Ar+Xr , Xr--<I 
ond It .0.(27:Z8]!t[~7,28J 

x[19;20j+''f' ':201, · 
Y[.,:20 ...c; 19:20}. 8Uf2-<[19:20], 
90F)...C (l9:20], Y[19 :ZO]+l:[l9:20], 
X[lj:iD)-<[":20] , ond t~• oporo-
tlo-n Js <•c>H ted by c~rrng 
lllF2 to IUF . 

~ ,. 
0 .,, 
m 

"' > .... 
i • 
"' Ii 

3 c: 
i1 ... 

PU LT•8 D lit call 0 2 PSA+O, Ar.0, PkOF'+O, I 2 015 
-8 bits Pr+f'fPIR + PSR, Ar+Pr, •nd 

A[SO:J]~ 

• .. 
" 0 
0 

Ve£ SACH 0 Met k1d I I II ,r.Cso:;J - IOI; l•v• l Id 0061'- ' 0 023 
aure:h for uor interrupt occur<t. 
e.qual 0 I If A(50:') • 101; Cr+Ar, X,....Br, 

AOJ(O,I), 
If c~s. I i TtKP..C139 :20] ••d 
~UF+C{J, :20] 

i: 
~ 
i 
8 .. 

If CH • 0; TVll'-< [3':20) • I and 
l\W.C [ J,:20] - I Ar 11@ IUF + 
C[l9:20J , C[J9:20}•9VF, 
Ar ..... r(LAHO)Xr. Sr-ar(LAND)Xr' 
If A[S01J) • B[~O:J] and 
A[,7:~8] • 8[~7:~8Ji .O.r-.<I, 
Xr~ , A[l 9:20)+!:[3' :20], ond @ 



.. 
0 

2 
41 

KU COD[ 

VOE 
(Cont ) 

Plf 

PCO 

Pe l 

Pti 

MllDI°" IC FM ILY 

HPCW 0 

SCLF E 

OSLF E 

Stl\T E 

NECESSARY STACK 
OP EU TOR COltD ITI OW S 

oot BROF 

Make pro· 0 2 
gram con· 
trol word 

Sc• l• left 0 I 

0ynHl c I l 
$Gf 1e l e ft 

Scale rlg~t · 0 I 
trunute 

ST.\CK ,I.FUR 111\kDWARe 
OPEUTOR ACTION OPlUTIOW !'LOI/ CKAAT 

AROF UOF 

If A[50:J] ~ 8{50:J) 
A[~]:\8) ~ 8 (\7:\8); 

0( 

TEllP+C{3S :)O] - I , 8UF-C[39:20 )- I, 
aitid ope rat I on re.turn1 t:o 
Ar~Ar(~~WO) Xr, 8 r+8.(LAllO)Xr. 
If Ar • Br "'1en C(39 : 20) "• 0; 
AA00<-1, AA~lr-1, •nd@ 

Pr...,@tlR + P81', A~r. l 2 016 
A[50:)]+1 I l 

I 
3 
I ... 

{Saeond syllable] ::n , I 0 El 
Ar•lntegerlzed v41Ue. o f Br X 10" 
•nd® 
If n>l2: OfFF•l •ndCl!I> 0 I 
If n • o:® 0 I 
If 8r cannot be l ,,ti~erlzt:d j® 0 I 

1nt '9C'ri :red va l ue of Ar: :n, I 0 El 
Ar•lntcocrhed val w. of Ir X 10", 

® 
I f n>l2: Offf•I end® I I 
I f n • O;® I I 
If 8r c:aniiot ' b• int•G•rizecl; ® 

• .. ... 
8 

i 
i ... i "' 0 ... 

"' "' "' ~ 
[Se.c.ond .sy 11 abl el t :n, I 0 El 
Ar-lnte9cf"lze.d valtJe l r/ IO" and ® . 

~ ... 
"' ~ 
"" ~ ... 



NICUSARY STllCX STACK AFTEll HAADllAAE 
HU C®( --IC FAIULV OPEMTOR tCWOITIOllS OPEAATCll AtT ICll GnU.TIOll FlOll C~ 

A~OF UOF AROF IAOF 

.... 7 • 0 ~ ... 
"' "' 

PC1 
(Cont ) ff n>U ; lnve'1d operator 0 I 

l t1nrn1pt 0«-ur1. 
If n • O; (&f' + Yd• lnteg• rl zed 0 I 
••I•• of tr, l [ SO:J)-01 0, on~ 
If 8r cannot be Tnugerr nd; 

Pt3 OSRT [ 1>ynaill1G I I tntegerlz•cl Yth1e- of Ar':: n, I 0 El 
Sea l • rl9h~ Ar+lntegerlzed value of 8r/t0° 
tr~te and~ If n 12; 1n.,a11d ope-r .. 

.. tor nterf't.r~t oceun. 
If n • O; (Ir + Yr)+ lnUg•rl ied 0 I 
value of 8r , 1[50:3]-010, an~ 
U Br cannot be tnte9erf.ted; 0 I 

re~ St RS E Si:ote rl gh~ 0 I {Second 1yl l•b le): :n , A.r•lnt•ger- I I 
••v• In d vol .. of I r/ID", 

lr+r-lnC.r of Br/ton, •nd® 
If n> l 2. ; ln'f!•l I d open tor Inter-
rupt oc.eun. 
If n • o, {a.- +Yr]•tnt-oer1 2e4 0 I 
voluo of e r , 8[50:)] 010, an~ 
1f I r ci1n"°t b6 tntegertz .• d; 0 I 

"' i 
!il 
"' ~ a • :rJ c 
"' I z ... 

• 
~ 
8 
z .. 
! 
a 

PC S DSRS E Dy.-l e I I tnie1Q•rlzed nll.N of Ari :n , I I [ I 
aca Io r l gh~ A,..int.,e tlz.cl va lue of lr/le>ft, : ..... Br+r ... lnder of lr/10" , ond® 

U n>l2 ; l nvaHd oP•rator 
lnt• rrupt oceurt. 



NECESSARY STACK STACK AFTEI\ llARDllARE 
HEX COO£ l<NEMONIC FAHILY OPERATOR CONDITIONS OPERATOR ACTION OPERATION ruw CHART 

1>.ROF 8ROF AROF 8ROF 

PC5 If n ·• O~ [&r + vr)~1nte,edze.d 0 I 
(Cone) v•l•• of Br, 8[SO:)]-<JIO, an~ 

If tr c:•nnot be 1 nteged ze<I; 0 1 

PC' SCRF E Scele tlgh 0 I . [Second sv• lable]: :n, 8r--remalnde 0 I £1 
fln•l of 8r/IO" end@ If n> 12; In· 

val Fd rnterrupt occurs. 
If n • O; [Br + Yr]•fntegerlzed 
v•l"4 of Br, B[S0:3]-<JIO, end® 
If Br cannot be 1ntegerized ;® 

• e • 3 g 
% 

"' 
PC7 OSRF £ Dyn.a11tre 1 I lnt1t.9erlzed value of Ar~ :n .. 0 I El 

sc::ale Br--romcifnde.r of 8r/IO" and® 
right If n> 12; 1 nva l rd r nterrupt occurs 
fln•l 9f n • O; Iar + Yt)•1ntege.rlz•d 

value of. Br, 9[50:])-<JIO; •n~ 
H 8r cannot be hneger i zed i · 

PCS SCRR E Scale right 0 I [Ssi;ond syl I able}: in, ·A,..lnt•e•r· I 0 
round rzed value Br/lon; A.-Ar + 1 If 

ttle MSO of the r_.i•inder of 
8r/IO"!~. If n>U; 
rnv.a• Id iflt~rrL&pt occurs. 0 1 
If n • O, [Br • Yr)+lnte~erlzed 
v•lue of Br, B(S0:)]-<110, &nd@ 
rt Br cannot be I nt49er i z~d; ® 0 I 

• 
°' Cf 
0 

:z: 
l 
0 • ... 8 "' 0 

n .. 
"' "' "' 0 .. 
0 ... ... .. ,.. 
i• 
"' 

... ... 
"' 



~ a 
i 

" " .. 
" i 

"EX CODE 

PC9 

pe,o. 

HllEHONJ C FAM ILY 

DSRR E 

IC\10 ( 

NECESSARY STACK 
OPUATOf\ CONDI TIONS 

ARO F 8ROF 

Dynat!olc I I 
sc~I• 
rt9ht 
round 

•np1Jt Cotl- t I 
vert , de·-
struc.U ve 

STACk AFTER HAADllAAE 
OPEAATOf\ ACTION OPERATION FLOll C~,O.RT 

AROf BROF 

l11tege rl1&d ve:t w of Ar : :n, 
A,... i ntegeriz~ va lut: of Sr/IO", 

I 0 

Ar+Ar + l If the ,.SO of the re-
... 1nd~r of BrllO"•~ . 
ff n:.12; tnva l Id operator Inter-
ri..pt ouurs . 
If n • O: (Ir .+ Yr]•fnteg er fied 0 I 
value o f 8r . B(SO:Jl•OIO, and® 
If Br cannot be ' ,ntt.ger l zed i ® 0 1 

l ntqierlz.~ val ue of Ar:: tenvtn o · I CIO 
of O.•cf.,. I d i g it'-
If 8(50:3 ) • OxO ; [ 8• ) • docl· 
mal dfg l u . If 8( 50: 3) • 101 1 
[Br1:: 1oc.at ion of dec imal 
d igi i ts I If 8{1t :S]>2); i nvalld 

POJ Y~r, 8r•Yr CMT~•l lj. 
~•lO• ;nterrUl't o""" , 

MSofvr]i7; 88(J : 4l+11SO[Yr l 
If 11SO(VrJ • B; 88[):~]•6 , 
CRlll+I, AA00--1 
1r "so ('vd - '; ••13=~ 1-7, 
CRl ~l 1 AAO~ I AA+CC« I bit, 
8&+CC« l octade, CNTil-<NTR· 1] 
re:po.Ufld unt l' Ctflft • O 
If Y[S0:3] • 000 ; Y.-.<C(lt8: 9J, 
Br•Yr, Yr+CC ()S :40J , 
If 8r • O; 91"-Y r, B(SO: ll•OOO ••d 
~ If Br - O; 8[50: ))<-0IO end 

,,-..... 



\. 
NECESSARY STACK 

MEX COO£ HNEl10NIC FAA I LY OPERATOR COHOI T!ONS 
AMF BRO F 

PCA 
(Con t i 

PCB ICVU E Input con- I 1 
vert, 
update 

PCC SNCT E Set to 0 I 
singl• pre-
cfslon, 
trunca ted 

PCO SN~l E Se t to 0 I 
s i ngl e 
prech ion, 
rounded 

OPERATOR .ACT ION 

If Y(50:3] • 01 0 ; Yr•Br, lr•Y t , 
OITR+", t ape.>t llSO[Yrl·odder 
abow.. Cr-<:C , l1SO (Yr] ... dde• 
1bovE" ~ 8r..(;( • T1"'6'Cr. 
8[50:3 ).010 end® 

PerfOl"llll s•ll'le opar• t Ion • • ICVD 
(P-CA) with the a>tc• pl Ion t hat tt-ie 
A reg~·tter Gontain1 the updated 
sour"Ctc polnter 

If 8[50:3) • 101; 
8[39:20] •8[J9:20)x2 , BR40• 0, 
and® Ir BR40 • I ond 8R45 • o 
If B(50:J}.; IOI ; Br • nd Yr ore 
nor1111I I zed. If B[SO:l l • 000; 
Yr<-0 and E If 8[50 :31 • 0 10; 
Yr«! and C If 8[50 : ) ~ OXO or 
101: inv.al id 09erator ll'ltcr rupt 
oc;curs . 

Sr and Yr are oonl!ill hed 
If 8 (50: }] ~ 000 ; Yr•O .,"'® 
If 8(50•3) - 01 0 ; I r-lit+ Y(J8 : 1) 
Bf50:3)«<10, Yr-0 and® 
If B(50•ll ~ OxO; Invalid 
operator I nte.r r u9t occ.urs 

ST/\C~""'l!nER 
OPERATION 

AROF BROF 

I I 

0 I 

0 I 

MARD\IARl f""' 
FLOW CHART 

EIO 

{16 

E16 
;i: 

~ .. 
"' ~ 
0 ..., 
"' s 
0 

~ 

.. ... 
" 8 

~ 
g 
0 

" 



... 
l!! 
~ 
"' " ii 

HEX CODE 

PtE 

PCV 

EOO 

llNEllON IC FAMILY 

XTl«I E 

lllKS E 

MINS F 

NECESSARY STACK 
OP(RATOR CONO IT IONS 

HO f BROF 

Set 10 0 I 
do.bl • 
pre<f ~ ion 

1nsert l l 
.u'k t-t~c' 

fio'le w•th - -
ln'iert: 

STACX AfrER H~•ol<.a.RE 
OPERATOR .a.cr1011 OP£RATIOH FLOll CttART 

AROF HOF 

If B(SO: )) • IOI; 0 I E16 
~:2Dl•& ll, , 20l/2, N~O.I, Md 

If IQ40 • O ond eA'c S • o . 
I f 9 [50:JI • 010;® 
If e [SO•l l • 000 ; Yr~. 
8(50:31~1 0, and® 
If 8[5013) ~ OXO or IOI ; 1rw11id 
open tor I hter r\lpt oceuo 

tr•Br, l •-0, Dl501J]<>jjl I, I I El~ 

fE"'f>•S+I, l'fltP...lfKP·f. F•TU<P+f" • 
B[l3!1~)~TEMP, ADJ(l ,O), Br«r, 
and BROr•I 

.., 
"' ,.. 
g .. 
m ., 
~ 
~ 
rn ,. ,. 
6 • "' c 
"' .. 

3 g 
~ 

• ... ... 
1' EXSr • O; - - Fl6 g 

(Sec:on~ •yllebl e ] :: •el'l9th of 
c.h.ara<:ttr to be · mo'i'ed , 

% 

~ 
[TJoi.lrd syl l ebl eh: ct\• n c: ter 

to b• ltuen • d, t0:8l • 
[Se«>hd •r II • b l el 

i 
0 

~ 
11. EXSF • 1; 

(Cr):: h..gth of c.ho r octe r s 
to be. rnovod 

[Sooond sylloblo]:' e h•recUf" 
to he- J.n.urtitd 



L _:.,._ --'>...L 
NECESSARY STACX STACK AFT~R HARDWARE 

H!X CODE MNa<ON" FAlllLY OP!RATOR CONDITIONS OPERATOR ACTI Oii OPERATlo.i FLO\I C~AAT 
AROF UOF AROF SROF 

[ 00 RP~(Cr], 8~8R+OIR, 
l tont) ,t,r.i4@58A+S IR. 

l)lff.l lt l otf\111.11 - 0 
If SSZ • O>llSZ • 0; sst-8 
~nd os2~8 
If ssz c o•osz ,,. O; H%+DSZ 
1f ssz - o•osz - o; osi•ssz 

{I f FLTF - o•sCN . D; 
(8fch1raet•rl: : DI 8)+ [1hl rd 
syl leb16) '"d RPf• RPH) 

.. c ... 
() 

i 
"' 

{If FLTF • O*SCN ;. o, 
(8[charocter] ::Dl8) • (A(t ha r· 
octer]: :S IB), RPF.itPF• I , end 

.. ... ... 
F~Tf•I) 8 

(If FUF c I; 
(B[chorocterl : : Dl 8)+(A[chr-
acter) ::518), aod RPf•R,,· I) 
un t l I RPF • O; Lllff•l 

11 LllFF • I; ,.._8r@08R+O IA, 
OI R~l~+I,~ 
1 I EXSF • I , Ps E 

~ 
~ 

! .., 0 
"' 0 

l!l 1< 

"' "' 
POD TEEO F Taible 0 I If 8(SO:J) ;. IOI ; Inva li d opu· f' 

el'\tel" edlt a tor interru:pt occu rs . 
des true- I f 8R~7 • O; presence bl c: 
tlve Interrupt occurs 

~ 
0 ..., 
m ,. 
~ 6 "' ..., 



~ec£SSARY STACK STACK AfTIR HARD\IARE 
HEX CODE HHEHOHIC FAHILY OP!RATOR CONOITIOHS OPERATOR .6.CTION OPERATlrui_ FlOll CHART 

l.ROF l~H UOF 8ROJ 

.... 
"' ::: 0 

" "' "' ., 
Pl)(> TBR-8[1,:~0), l IR•9(3$ : "]. 
(to•tl t:r-•r, Yr•ar > BaOr.-Q 

I f 'BR'" a 1; IOITF•l, •OJ lo, I) I 
"('""""(, (f ... r 1 8~1)F'~ 1 • nd 
contJru.ie- • s l f a.au • G 

II~'\ • O: AOJ(t ,I) 
If A{SO: l] • 010: DIR•8[ l ':?OI , 
osz~a1~;:3J . 0 1 e·• !p:~I , 
DIR..&IJS : 161 . PSk~Y .>S:)) ·~$El I 0 
If A[SO : ) J • 101; S&A•All, , ?OJ , 
SSZ-.1/\?:JJ. St&-A))9 :~ 1. 
Sl ... [)$: 161, te~~lt,: 20). 
OSZ•l[ •Z : )J. 018<•{3' : \ J , 0 0 
OIR•8[3S: 16). PSR•Y[)8: )) • •~ 

® 

!ii: 
0 .... 
"' "' ,.. 
Cl • .. 

"' en • 
I) 
~ 
i!i 

• • .. 
0 a 

YW USHO F uo,.ck I I If 8[SO:') - OXD; l ovot id opcr• no 
s l 9 "UI, ator 1Merrupt occ.urt,~EXSO, 
de.t.trvc;C Ive I f Cfl9:20)!.?'i; h.,,•1 id o.-eruof" 

interrupt 04(u1"S 1 ~f·((t9 :20) 
ssz-~. If RPF • 0; L"H •l, 

@END£, 1n4@ If RPF ~ 0: 
Br+ll@UIR•D IR and LHFr+O. 

:z: ,. 
z 
D • 0 
0 

"' 
lfDTf • I; 

(1st 41ijld•llOI II DSl • • 
(lilt di9i t zoo o)•IO If 
osz • 6 

~ (lau di9lt 
DSZ • $ 

-1-1101 If 

,.-.., 



.............. _,,.,,,,,,; 

NECESS.0.RY STACK STACK .0.FTER HARllWARE 
HEX COD£ HNEHONl t FAlll LY O'EMTOR tOHD ITIONS OPERATOR ACTJ ON OPERATI ON FLO\/ CHART 

AROF n or AROF U OF 

i 
VDO If EXTF • O; 
(Cont) 

[ht d ;g1t]•11 00 11 DSZ • 4 

<= 
!-.. 

( list dig ; l ·~J.00 if 
DSZ • 6 
(list dtgl t %Me) • ll I 1 ;( 

DSZ • 8 

{If LHf f • O*DGSf • O: 
(B (chorac t er ] , •DI 8) .. (A(chor-
aet e r] ., so e) , RPF-RPF-l 

" 
~ ~ 

i ... 
Sl &+SID+I 1nd D1 &>018H) 
unt II DGSF • I o r lHH • I 

If DGS, • I ; )\<-8 r@DBR+-DIR ; 
Dl ll'"O IR+-1 , O&SF-0 , 1nd 
8r+-11@0"11•DIR . If LHfF • I ; 
~NOE and @ 0 ' 

EDI MFLT F 11ov• wl th - - If EXSF • O; - - · F16 
f loot (Soc.ond s y l1 ab l1] i: lel"lgt h of 

eti• rac:ter to h a>Ved 

(Tk l r d syll ab l1] i: cho ra<ter 
to be I nterted, 
C( 7: 8]+[Tl>l rd s yl l1ble) 

. [ F'o'1rt~ sy l l eb l a]:: '°he racttr 
to be fnse rud 

(Fifth sy l l ob lo j " char ac te r 
to be inse rte.d 



li 

... 
0 

~ 
;: 

HEX CODi HNEllQKIC 

EDI 
(Co"cl 

HftESSARY STACJ\ 
F/>.MI LY OPERATOR COllDI TIONS 

.OOF nor 

STACK AFTER llAM\jAflE 
OPERATOR 4CTIOH OPERAllON 'LOii CHART 

UOF HOF 

1f usr • 1 : 

(Cr) " l cn9th o f charactor 
to be- eovsd 

[Stc.ond tyl l ab le ), ch•r•ctu 
to be ;,..Hrte.d 

[Th;<d •y ll•blo) :< cl'\ar•c.t• f" 
to !be inurted 

(fo1,1rtrt •Y' t.ab•ef : 1 cfl:tr~ c:.ur 
to t>e inJel"ted 

RPf•ICr}, 9t-ttq0llll•Cll R, 
Ar<i'lf$SR+S I R. lHPF• I 1 t 1•'1'1tth • 
0. 

(If FL TF • O•SCN • 0; 
{8{<l\a••«•d , ,QI f) •(T~l rd 
syt 14ilaleJ ~nod f\~F ot>fl'PF+ l u11tl I 

SCH - OJ 
ll f 'lff • O•SCK I O•UTf ' I : 
(S(<~nccerl: : O ll)•(fOlltt~ 
sy l lab lo] , ~PF+RPJ•I, •nd 
fllf•l l 

( If nu- O•~lll4•EJtTF - 0: 
(B[<haracurl : : DI Bl•[F I Ith 
•Y• · ·~ lol. RPF+RPr•1 • ••d 
fUf•I) 



"'-" ..... ,..., . \, 
'· .I NECESSARY STACX STACK AFTU NAllllWME 

HEX CODE Hllf.llOlllC FAii ill llttlViTOll COWITIONS OPl'AATGJI ACT IOll °'ERA fl ON fl.OW CHAAT 
AROF u or ARO F IROF 

EOI {IF FLTF • I 1 
(Co•t) '(S[charaet• ,.J 110l8)+(A[char-

aeur] : :s1e) ond •PF•RPF·I 
until ~PF'• O; LHFF'-1) 

• 
If LHFF • I; -!Olllt+l!tR, 
01-U+I ; •NI@ · 

POI PACO F hd: de- - - (Ar]'' I •nt th oM [t r] :: tour co - - FJ5 
s.truct lv• 

If [Arltz5; lnvol l~rator 
1 nterrupt occ.ur1. Ps EXPO , 
8UF""(l9 :20) , RPF-A 19:20), 

{If 8 (50:J] • 101 ; ADJ(O,O), 

~;~~:;:!~!: :O l 8)+A[ehar· 
eeur]::s te • .O RPf.UF· ll 
until ftPF • O~J(0,1), 
~llOE, .-d 

c • g 
I .. 
• • 8 
:i: 
> z 
Cl 

.... 8 ~ .... " m 

"' "' 0 

"' 0 .... .. 
"' a ' "" ~ "' 



NECESSARY STACX STACK AFTER HAlO\li\RE 
HEX COllt 1'11£MOlllC fNU LY Ol'EAATOR COllD I TI ONS OPfMTOR Al:TIOll OPERAT ION FLOW CHAAT 

AROf UOF AROf IRO F 

.,, 
I "' 0 :; 

n 
m .. .. 

" ;. .. 
i 

VOi UAID f Onj>ack l I I f l [So:}} ~ Oidl; ®Id oper•tor 0 0 f}O 
•bsol~t-e ~ tnurrU-pt occ\ln. ' .... USO; If 
dutrue-ttve C[l9:20] ? 25; lnv1l Id -••tor 

l~t•nup °""'"• RP(fi89: 20], 
~~. " RPF - 0: • .. ENDE and 

11 RPF ~ O;+litDllll • DlR, 0 0 
(B(<ha«cter) : :D IC) • (A(char1ctcr] 
::SIB), ond RPf..P.PF·.1. 

{If D'SF • 1 * LHFF • O; Ito-Br@ 
Qlj\ •DIR, DIR..O IR+l , Bl'+tl@OaR • 
Olk, (l[~h~,.•c ter 1 ! : • • 

0 

"' 0 ..,, 
m 

"' > 
cl .. 
"' c: 
"' .. 

8 
i 
i?: 

DIS)+{A l• llar octerl:: S 18), and 
« PF+YF·ll 

(I f l.HFF • I ;~.+IHDE and@ 0 I 

.. 
• ... 
8 

(02 SFSC F Skip - - If EXSF • 1; [Cr] :: l en9th 
forward If £XSF • 0: {s e<:ond s yl l ob lo]:: - - f 13 
SOUl'CA> len9th end Ci-iHcond •Yll•blo) 
d'9racter RPF~r, BUf~r; AT"'flf$8R • SIR, 

SIR..SIX•l 
Ar-N@SBR +SIR , Rl'f<-11Pf-(Wl/S52· 
(SI &+!)], RPZF+ I " s1120- o, and 

::<: ,. 
z 
0 .. 
0 
0 .. 

LHFf+I If ~ez- 1. 1 

~If RPlF • 0 * L111'f• O; SIR• S IR•I, 
~ le+"O , Ar4!i@SM+S IR, Rl'F+Rl'f, 
WF+RPF, RPF+RPF-
[ 48/SS2· (S1&+1) )1 unt il 
R.PZF • I or LHfF • 1 



\....../ \. , "· _/ 
lfECtSS.UY STACK 

H£X COPE llllE" OW IC FAHILY OPEMT~ COHOI T IO!fS 
.uor lftOF 

E02 
(Cont) 

P02 U SO r t:xec::11 t• 0 I 
1:Jn91e 
mlc::ro 1 

de st rue ti ve. 

~02 T\lfP f Tr• nsfe r I 1 
wiiile f.alu 
cH1tr"ct lve 

.. 
~ .. 

\. ,/ 

PPEMTOR AtTIOll 

I f RPZf • l or LMff• l; SK(3 : 4]+1!UF + 
~'. s111+S11[J:~~s1~-1 . and 

If EXSF• l , Ps . ~DE! 

~~r) • length ,@ +NTCR, Cr+8r , 
DJ(l ,1) . 

Jf A[50:3J • 0.0; SOPf•l 
If A(50:3) • IOI ; SSZ+A{U:3), 
~~(19:20], SIR+A(3S: 16 ) , 

l ll<-A( 33:4J 
if =a (50:3) - IO I or BR.\7•0 ; lnvo l Id 
operator Interrupt oce~rs 
I f B(SO: JI • t o t and eM7· 1 : 
OSZ•8 [~2 :3] Dl!f\+8( 19:20]. 
OIM{35 : 16i, 0111+8[39:4) ond ® 
If A(S0 :3) ~ 101 or AR47 • O; 
Inv.al td opcn tor lnte~occurs 
T81\..,r.(t 9 :2PI, Cr• Ar, S EXSL, 
l r+Yr, !«.Of •I. ahd AOJ {2 ,O), 
9...,.@08R• OIR, RPF+C( l 9 : ZO) 
A...,.fS8R+SI R, (A [char0<0te.J :: 
518)-f>Cr, Slll+S IB+I 

~If SSZ • 4 1 Yr~fTBR and OIS•b 
(3 :~) . 

If ssz - 6 ; v-en R + CR05 • nd 
~ IS+i>C.(4 :5) . 
~f SSZ • 8; V~ + C{7: 3) ond 
IS-6C (~: S) 

i!:' l chon c tc rl • ,511) • er , 
Pf<-l\PF · l Y r:: OIS. 

--'>. .L 
STACK AFTER 

OPERATION 
AKOF I ROF 

. . 

...... ~ 
HARWAAl 

fl.Oii CllAl!T 

F~ 

F)' 

.., .. 
0 
n 

"' "' §i 
0 .., 
"' .. 
~ .. .. 

• :i 
! a z ... 



.. 
" 
~ 
" 

HU COD[ 

VIZ 
(Cont) 

ID) 

l'Vl 

· .. 

lllEllOHIC FN11LY 

USC F 

TYSO F 

' 

MECHSARY STACK 
OPEl\ATOll CONOITIOMS 

AR~ ••or 

Skip - . 
reverie 
sou re.a 
ch•l'aCtert 

t'*1llf• r . . 
words, 
•atructlv• 

_,,,.....,_ 

STACK AFTU HARD\MRE 
OPEMTO!I M:TICll O'EllATIOH FLOW CttAaT 

.,, 

* g 
AROF , UOf rn 

"' .. 
lf YROO . I ; TFFF..¢, s 1..=s ...-1, lo 1e-o18· I < ll'oOf .. I , an4 <?&:» . 0 I 
If YIOO .• O; .(l [cherecle r l ::Oll)• 
(,\[ c ... r Kterl "Stl) 1 Sl!--Slkl ) 
~ntl l R'f • 0 d® 
if kPF • Oi L"fF..-), t~O~ .. t, •"d 0 . 1 

If EXSF • I; [ tr]: : l•ng t h . . Fl) 
If EXSF • O: [second • y ll abla):: 
lonsl~. • •4 tr--{1.-d •yllaol c ] 
RPF Cr, IUF..Cr, Ar+llt Siil + SIR, 
Sl~..SIR•I Ar+f'@ UJ\ + SU , 

0 

"' 
'i 
'" 
~ • "' i .. 
I 

RPF<l!PF·SJB ,.RPlr+I If 51420-0. 
end lKFF• I If 511£1 • I. • 
(If RPZF•O • LHFF• O; Sl"+SIR·I, 
SINSl8, A ...... S&R + SJll, RPF«<PF, 
IUF+liPF, RPF«<PF·Sll) un til RPZF•l 
tor LtiFF•I. 

If RPZF• I o r LHFf•I ; SK(J1•J • 1ur 
~ Sl9'-Sl4 {):~~;,5U+l , ond 

If EXSF• I ; NOt'., 

~~, If Sl ...O; S l~SIR+O - . F17 
. . I f Slll'O; SI Jl+S IR• l ond 

i 

I 
51&<-11 
If 018-0; O!lt+O IR+O 
If 01~; ~IJl+OJR+I and 
Ol&-0 : 

. ,...__ 
r""°'\. 



- .. 
KICE5$AAY STAt,~ STl\CK llf"Hl llAllDWAllE 

II()! tOO€ llllD10lllC FNUU ClnllATOR COllO IT I CHIS Ol'(JATGll ~TIOll 0,[llATI Oll fLOll t lWlT 
AllOF IROF · u or JROF 

PC) IRPF~(l,:20], RPF•RPF·l, 
(t0'1t) Affl1@Se«+Sl ll, ,..At~D8R+OIR, 

SI R•SIR+I, 0111--0IR+IJ untl I 
l NOE+l a nd@ 

Rf>FwO ; 

ff HB't8 • 1, '-"'>ry protect 
1Pterrupt 11u:1u1r' • c 

VfJ M& F f l'.nsfer · I I If A[$11:3lf'll>I o r JlMl'-0; fava Hd fl' 
true de- <>peruar I""'"'"' oc:~ 
~truct i v• TBl\ ..... [19:lO.). tr-Ar, • .. EJ($0, 

tlr•Yr, IROf+ I, and ADJ 0,2). 
8ffl1@D81\+D I It. #F+C ( 19 : 20 I 
A ....... SBl\+Slll, (A(cheraet•rf: :519) 

I 
-B>cr , s1s.s111+1 · 

(If ssz-~ : Yl"'lll!TIR • •d OIS+OC [l:~I 
If SSZ-0 ; Y"'Mtflll\ + CRO) • i>d 
Ol~tl~:SJ If SS.Z""8; Yr<fltT8hC 
(7:8) H4 OIS..C (4:S} . (A{chll r ec:u r] 
': SI S)~r. ll'F•Arr-1, Y~Vr: tOJS . 
If YllOct-G; TH-0, $1 1<-SIS·I, 
Ol&--018·1, •RO""-t end® 0 I 

If YR00-1; 
0

(l(<horectu)::OI B)• 
(A (<harect•rl " s II) • 51 &-S11+ l) 

14'ntlT RrF • 0 
If RPf• O: ~HFF+l, 81\0F•I, ond@ 0 1 

jEo4 lSTF" F llt• t.C float . . ~~·end® If rnr-1 , . . f20 
Ps ->f:ND£ 

• 3 s 
:.: ... 
• ... .... 
0 
0 
:.: 

l 
"' "O § "' 0 n .. 

"' "' :g 
"' 
~ 
"' ~ 
i . .. -:: 



NECESSARY STACK 
HU CODE 14"EllD" IC FAllllY OPEAATOR CONDIT IONS , 

AROF aRO F 

PD• TllOD , Tran<t h r - -
word, 
cv.rwr It& 
d• st ru i:;t lv• 

VD~ SllFD , Sc• n wh l l & 1 I 
h ha, 
~$tNC.tlV.j 

OPUATOI\ ACTION 

jEio-otxSO,lf Sl t-0; SIR+SIR+O 
If SlllPO: SIR+SIR+ I ••d 
s I-
If Dl t-0 ; DIR+-O IR+o 
If Dllll'O : DIR+DIR+ I ••d 
DI~ 

{RPF<-C[l3 : 20). RPf•RPf- 1, 
Ar-fl@Sl!«+S IR, K•ArfOl!\+D IR, 
S l ... S I R+ I , DIR+o lR+I ) un tl I 
RPF+D ; EHD£~ 1 •ml® 
I f A(SO:~]~ IOI o r AA47+D: Inv. I Id 
~rator tni.r rf.lpt occurs. 

aa+A[l9 :20], Cr+Ar , ~..USO, 
,,.._Yr , N.OF•1, 1M ADJ 0,2) 
~f.( 11 , : 20 I f.r+l'tSllhS IR. 
(A[clloro'11lr\: : Sl&~Cr, Sl l+S l l+ I . 
(If ssi:-4; Y~TIR • • d 
~:S+AC[J : •J ff SSZ• 6; Yr+fl@ 

SR+CROS o od DIS+ot [,:5) 
I f ssz- 8; Yr41@TIR+<[7:JI • •d 
~15-llG[- : SJ (A [c~oroeterl : :S IB)~ 

r, RPF+l\f>F•I. Yl'j>Yr: : DI S. 

t f n 00-1; TFFF-0, 51 .... Sll·I , ond 
® If VR00-0; SIMll+l)~ ; 1 

~PF•O If RPFoO; LHFF•I, a od . 

$TACK AHO 
OPEAATI Oll 

AftOF UOF 

- -

- . 

HARDWARE 
FLC\I CHART 

F27 

F)6 • • 8 
lC 

~ 
a 

~ 



H€CISSAltY Sn.ti\ STACK AfTU -Hf:X CODE llMUIOlllC fAK ILY onMTOR COllOI T IOllS Ol'fRATOfl lltT IOM Ol'ERATIO!I FLOW CHAAT 
ARDf UOF AAOf .1.lli. 

EDS EHDf F End f ICNI C - - [H.;ond 1y 11 tb le ) ~ charal;tel" - - F3 
[third ayl labJ•J • 'l'l•r1eu r 
Sr<f!@OllR+OIR, C 718J+( uoond 
syl leblel 
If fLTr-0 * EXTf• O: C(7t8)+[th1rd 
syllabl a ), 0111<-0le+I, (B(oharacurl 
: :Dll)+Cl7 :8), M+lrPDlllHOIR 
0111-011\+I, 8ROF•<f aod@ 
If £XSF•l ~MQJ . 

If HTF-0 * EXTF• l 1 Cf'SA•I , 
Dl&-O le+I, ( l [chara c terl: : DIS)• 
C[7:8J; ,..®llR~Olll, 0 1(1..0IR• I , 
~i""d C If USF• l; 

NOE 

If fLTf•I ; FLTr-o •nd@ 
If EXSf•l ; <fiS}->liNDE 

POS SISO F String - - ·~·EXPL, If SSZ-4; C[19:20)·24 0 1 F2~ 
I sol at• · If UZ-6; C[13:20]-16 

If SSZ-11; C(13:20)·12 

If SIU:C:.-1; lnYal Jd opentor 

• c:: • 8 g 
!It .. 
• ... 
"' 0 
0 

"" ~ 
i .... 0 

"' 0 0 Ill );\ 

"' lnterrvpt occurs 
If SllEZ•I ; l r+O, Tr+O ond © 
I f 5M21l-O • SllU• O; 

OllH~8/SSZ - 12) If ssz-~ 
DIS+(\8/SSZ-8) 1 f ssz-6 
01s.-(~81ssz-&) If ssz. a 

I 

.. 
0 

"' 
~ 
"' 

i J. 
"' 



MECUSAJ\Y STACK STACK .lFTEA HAAD\IARE 

HU COO£ IVIV4lllllt FA/11 LY OPEAATOR CllllD ITIOHS OPERATOR ACTI OH OPERATIOll FLOW CHART 

AaOF IAOF AROF BROF 

PDS If SIUO/• I j D!&-('8/SSZ6)'8/SSZ-e0f 

(CC<1<) 1•d •110:3 ~10 
.. ( .. • Oll(h ) 

If Sll20/•I ; T~l&(li) , 
t1 i;.[ste{a.) - 011 (&•) l-1 6 , 

TOll+4(s11(11J-011(n l J 
If ~10/-0; TOA+Olt (I <), ~7, 
ond Dl~Sll (ll=) - Oii (I ) 
Br+Ar: :TOA, TOM. and D 15 Tf 
1(50:3]•000 and ® 
lllr1-Ar: :T~, fOK, •nd DI S, • nd 
V~Xr: :TOA,TOK, and 01$ lf 
D(SO;))•OOO tnd@ 

;J ' 
~ 'i: 

"' ... 
"' 0 

"' 0 .. 
m 

"' ~ • "' i Cl) 

~ 
"' 
• 

VOS SI/TO f sun ""ll• I I Ir A(SO:l)-101 or AR~7-0: lnv•l Id - - F36 
tru•t ~r&tor lnt•rrupl oc~ 
delt ruet Ive trilR+A(l9:20], ,,....,.,, +USO, 

Br•Yr { IAOF•I, and ADJ ,2) 
jkPF-o< 19:20] Ar.i1fSIM'+S!R, 
(A{ch•recter}" SI ae>cr, "1+51 l+I . 
{I f SSZ-4; Y..,.tR ond 01S.-AC [3:~] 
If S5Z•6 ; Yr+l'<fl&A • CllOS 111d 
~IS+AC(~:SJ 
If $$Z-8 ; YM!fTBR + C [7 : )] and 
p 1s.-.t[4•Sl (.l[chnactor): : Sl '8>Cr, 
Rlf"41.l'f+I, Yri>Yr::DIS. 
If YR- 0: TffF..O, S ll+Sll-1, an• 
®If l'~00-1; Slll<-51 .. 1) unti l 

jRPr•O If llPF~; L~FF<-1 , ond® 

~ 
8 

i 
§ 



''-' 

NEtESSAl\Y STACK STACK AnER HARDlolARE 
HEX COPE HNfl40lilt FAIULY OPEAATOR CONDITIONS OPERATOR ACTION OPEAATIOH FLOll CHAltT 

AROF 8ROF AROF 81lOF 

E06 HVHU F Ho•• - - If EXSF•l; [Cr] • length - - Fl6 
numeric: Uf' If .EXSf-0; [second •ylloble) • 
cond rt 1ona l length end c[1:8)+[1tcond svllable 

RPF..C[7:8). ll'"f<@OBhOIR, A,....t 
S&lt+SIR If SSZ-0 • DSZ-O: 
SSZ+8 and DSZ+8 If SSl-0 • OSZ~O; 
ssz~sz If ssuo • OSZ•O; l>Sl•SSZ 
( (A{charecter J: :518)~ (8[choracterJ 
: :DIB), DIMIB+l, SIS.Sl8+1, •nd 
kPf--RPF-1} untll RPF-0; lHFF•I 

• c • 8 c 
Q 
z 

If LHFf•l; ll+lr@I>®:, DIR.OIR+l 
ond® l'f EXSJ'•l; P• HDE · 

... 
• 

PD6 SXSN r Set - - If AROf•I: EXTF+AA46 and® 1 0 r4z 
extatn•I If AAOF•O; ADJ(O, l), EXTF•IR.\6 8<1d 0 I 
:s.l9n ® . 

ED7 "CHR F Move - - If usr-1; .Cr-1.,ngth If USF•O; - - "' characters [sec<>nd •vll•bl•l • l•nrth and 
C[7•8}•[•ooond syl l•~le 

( (A[charecter]: isl 8)•(B(charactorl 
::018), DIMIB+I, Sl8oSl8+1, and 
~PFoftPf·l) until RPF-0; LHFF+l 
If ~HFF•l; .... 8r@08R+OIR, Otll•DIR+l 
J-nd®lf EXSF•l ;~ENOE 

• ... 
g 
z • z 
I ... g "' Q 

n 
,. 

m .. 
"' ~ 
Q ... 

~07 MFF F Read an.d - - If AROF•I; ADJ(D,2). If AROF~ 0 2 ro 
<:l••r o'V'or- "~ AAOC>-OFFF, OfFF+O, and 
flow fl Ip· 
flOp 

m 

"' ~ 
li 'j 

"' "' "' 



------ ---·- ' --
NEtfSSARV STACK STACK AFTER HAROllARE 

KEX COOE MNEMONIC FAlllU OPERATOR t4lllOITIONS OPUATOR ACTION OPERATION FLOW CHART 
AROF UOF AROF HOF 

.. 
~ "' ~ 

"' en 

VD7 TRMS f Tr•nsl•t• I I If A(S0:)) - 10! o r AA- )'wO: Inv. li d - . F)' 
.. 
0 ,. 

operator l n t • trupt o~ 
T-(1~:20], t r -Ar, P1 XSL, ,,..y,, llOf+I ; ar>d A 0,1) 
~+OIR, lll'F-<(19:10) 
Ar.,..$8R+S IR, (A[ cho racurl: :SIB) 
~Cr, Slf<.S l ll+l 
{II SSZ•~: Yr•llfTBR + C(3 : 2) and 

1i>1sr-:2J•tf1 :2J 
I f SSZ•6; Y,....PT&R + C[S•~l and 
DIS(~:2)-<:!1 :2) 
If SSZ•8; Y~TIR + C[7:6) 'and 
01sl•:2J+e[1 :2) 
(A(chancter):: SIB)"8;>tr, RPF+llPF-1, 
Y~Yr::DIS, OIS.OFRJ , ' 
(a c~arecterl: :Ole)•(Y{charactarl :: 

0 .,, 
"' ,. 
~ 
0 • "' c ., .. 

3 
Iii 
:c .. .. 
~ 
8 

OIS), Sl&<-Sll+I, 01 .. DI l+I I untl I 
RPF•O If RPF•O; LllFF+I •nd<£) 

z 
> z 

lD& INOP F -nse rt . . l,.....,..CM•DIR . If DSZ~ t l nv•l Id - - F9 
OV• rpunch Jt'?pe r•lor fnt;er"'rupt occun, 

If DSZ-8;t [7:- )•1 101 
I f.'1)$Z.0;C (5 : 2 )• 10 

!i>t H l &+l, TQA.O ll (U ) , 
TOll-ill&(9')' '!Olt-Till4·-' 
If O'SZ-S; O lzone) : :018)-<:(7~ 

jil+!r@OBR+OIR, OIR-OI R+I and 
~1 l>SZ-6; (B[.oneJ: :Oll)-<[5:2 , 

Br@OBR+DIR, OIR~OIR+I, and@ 

" " 8. .. 



NECESSARY STACK STACK AFTE~ HAAOWAAE 
HEX COOE HNi llONIC FAM ILY OPEftATOA CONDITIONS OPERATOR AtTIOll OPERATION flOll CHART 

AROF BROF AAOF HOF 

POB THU f Tebl e enter 0 I If 8[50'3 ]~101 or 8Ali7•0; lnvaf id F~ 
ecllt., 01=1er1tor lnt&rru"t occurs 
updlle T8R+8[19:20), TIR+8[3S : 16), 

Cr+er , Yr•8r, 8ROF..O, If BR44•1; 
Rl<Tf+I, AOJ(O,I), Yr+Cr, Cr+8r, 
l~OF'-+O, 1"1:1: cont l a1.1111 as if 8Rlti.- o 
I f BR\11-0; AOJ (l, I ) 
If A{SO:J] • O><O; 08'1+8[ 19 : 20) , I 0 
OSZ-ii[42 : 3]. 0111-8()9: ~ I 
OIR+8(35: l'~SJ\o-V(JB: J J, 
IWDt-1, ..,d If A(50 : 3 ]• 101: 
Js-[1,:20], SSZ-.\[ -2 >31. 
SIW[39:li}, S1-()S: 16], 

' 
lcSA+B(l 9: ZOI, DSZ ... (~2 : J) , 
DIB-8[39:4). OI R-t [J 5: "~ 

1PsR+e[3B:J], UPDf+1, and 0 0 

• c • 
3 

~ 
• • ... 
8 

V08 USNU r Unpi ck I I If B[)O:J)i'0.0;@.id operator . f30 
11 91'\ed ln.terr~pt or;:e;ur Pt- E.XSU, ff 
~pdate C[.,:20] • 25; lnv• lld -rotor 

interr\Jpt Ol:Cul'"S f\PF+-Cf19:2.0) , 
ssz~ If RPF• O: LHFF+l ,~E~DE 0 0 
j.nd If RP•i'O; 1-@0BR+DtR ond 
LHF'f.¢ 
If EXTf•I: [list dlglt)-1101 If 

DSZ•4 

:z: 
l s .... 8 "" 0 

"' ,., 
m 
"' "' 0 

"' !J•st digit tOne)"'lO If 
DS2-6 

(lost digit Zol\e] +l 101 
If DSZ•B 

0 .,, 
m 

"' i " "' ~ 



;: 
~ 
; 
i 
c 
~ .. 
" .. 
~ .. 

HEX COD£ 

VD8 
(C..,t ) 

109 

!Po, 

MNEllOWIC FAMILY 

IWSG f 

PACU F 

,-..· 

NECESSIU\Y ST.ACK 
OPERATOR CONDITIONS 

.UOf HO F 

ltit• f t . . 
d i •PI oy 
sign 

Pock . . 
'1pdete 

STACX AFTU HAADllME 
OPtllATOR .ACT IOM OPEAATIOM FLOll CHART 

HOF BRO F 

... 
' "' "' 0 .. 

f;l .. 
"' I f EXTF-0; (ht d l91t).. llCO If ~ 

DSZ_., 
o ... d l1lt ~onc]..oo If 
OSZ•6 
[loot digit iooel+l lll 
If OSZ•8 

(If LHFF•O • D<lSf•Oj (B[chor•et•rJ 
::DIB}+(A[char•c••r '1$18), 
RPF+kPF·I, S!&>Slll+I , and 
DIS.DIB+I) untH DGSF• l o.r LHfF• I 
If DGSF•l; 11<1! ... 08R+DI~, 

0 .,, 
m ,., 
> a • "' c .,, • 

3 
c 
Q 
:z 
"' 

DIMll•l,~<-0 10~ 1-tll8R.OIA 
If LllFF• 1; Ps CllDE M d@ 0 I • • 
{ty 11.ab l e t-wo] • c:tt.r• ccer and . . ,, 
(syl l1bl e three) • cl'l• recter 
Dr+itlOBR+DIR ,t[7 :8J+(syl 1obl e t>oQ] 
If EXTF•I; 8r+C[718J 1•0l8, 

ll<llr@(>Bll+DIR, 
DIR-DIR+I, and@ 

If EXTF•O; C[7:8]+(thlrd 1ylloblo] 
8r+C[7: 8) :i018, 
11-"Br@OBR+OIR , 
OIR+DIR+l, tnd® 

[Ar)i:lon9th ond [8rl : :sourco 
~~ {Ar} ~ 15; In~ oPerator 

lterrvpt occvr1 s tx"1 , 
)IUF<-A [ 19:20), II.Pf 19: 20) 

If l [SO:J}• lOI; ADJ(O,O), 
r+ftfSIR+S IR, (l [chtroc terl: :DIS) + 

... 
& 
:I: 
> z 
0 

§ 
"' 

.. 

,,,,..-, 



I 
i 
"1 
" i 
c 
;. 

'-.. .. .i 

lllX COC( 

P09 
(Cont) 

VO' 

EDA 

""~IC rN! llY 

UA81.1 , 

Sf DC F 

MCESSAllY STACll. 
OHRATOlt CClll>I IOllS 

AROr HO F 

Unpack 
•b,olut•, 

1 I 

update 

Skip - -
forward 
destl,.1t ~on 
~h•r-•e-t.r 

STAU AfTEl HAPJNAAl 
OP:t:RATOR ACT 11111 Ol'l RATICM rlOW~ 

AROr &MF 

until lll'f.O , ADJ (2,0) ,®£NOE, ··•® . 
If l[SO:J)tlOKO; ~Id oporotor F)O 

~i~;~~~f'? o~5~r hw:l l~x:;,!:or 
Interrupt°""" ~[19:20), uz...... If llPf• O; p, £110£ and® 0 ' 0 

::c:"t!~~.:~~~:;!l!t<11amt•rl : . 
Sii), and Uf.Vf-1 

• c .. 
g 
i z ... 

{If OGSF• I * lHH• O; ll+ll.-fDlll+DIR, 
OIJt..Olll+I, 1 ...... 011\+Dlll, 
{l[dlaracterl H Dll)+(A[chnact•rl :: 
SI&), and Ri>F""4U'f · I) 

• 
~ 

If lHFF+I ;@-fNO( and@ 0 I 

If EXSF•I; [Cr) ,, langth - - Fl3 
If EXSf•O; [1ocond syl lab l a):: 
lengt~ and Cr+(ucond >yl I able] 
ll>F+Cr, .,f-Cr, lr+fWDSR+OIR, 
~ 1 -..0U+l, lt'+fltDlll+olR, 
"'1!~ · [4.,852· (Dll+I ) J, 
1\fU+ 1 If llUM and l HfF +I If 

z 
~ ,., 
• ... 0 .. 0 0 

" iot 

"' "' "' 0 .. 
S/1£1• 1 

(If RPZf•O * l HH•O ; DIR--DIR+I, 
DIM, l~Dlll+lllR, RPf+«J'F ·I, 
IUF..YF, RPF..f\Pf · [48/DSZ·(Dle+l)]I 
unt'1 RPZ,111 1 or LHf'f•l 

0 .... 
"' .. 
~ . :. 
Cl) :ll 



NECESSARY STACk ST,.CI< AFTO HAAO\IARE 

MEX CODE ~V.ONIC FNULV OP£11ATOR CONOITIONS OPEAATGI\ ACTIOll O~EllATIOll FLOll CllJlllT 

ARH UOF ARO~ .IROF 

... .;. .. 
0 0 

'"' ... 
"' "' EDA If RPlf•I or LHH•I; SH[):~]+ 

(CA>nt) BUF+OIB, OIS.511[J:~l\>olllR-I 
•nd ® If USF•I, Ps ENCE 

Pl>A txsu , tuc.ut• 0 1 [BrJ•length~TGR, Cr+Br, - - F~ 

1ln9 le AOJ(l,I), If A SO:l] •OxG; 
ml,t'O, $IJl'F+1 If A(SO:J] •I OI; 
upd•U SSZ•A[42:3l, Sl!ll+A[ l ,120], 

SIR•A[35:16], Sls.A[J9 : 4] . 
If 8[S0: 3)~ 101 Oi S«~7•0; l nYalld 

J'?p•ruor interrupt oc.c.ufS 
~r 8(50: ) ]• 101 ..,d BR~7• 1: 

SZ .. 142:)}. -·Bli,:20], 
(D1R~[l5 : 16] , OI M [ l9:4] . 
j<ll'1Jt-ond® 

Ylllo l\IRI f Tr• 1'sf·• r I I If A(50:J]~l 01 or AR47-0 ; lnvol id FJ6 
whllo pper ator lnterrwpt ~ 
hlu, jriiJl•A(l9:20]. C ....... r, P• EXSL, 
updAte lr+Yr, 81tOF•l and ADJ ,2}. 

e-eOBR+DIR, RPF+C [19: 20] 
\(lr-ll@SBR-<Sll, (A[oh.Jr<>tterl: :Sll>i!> 

r, Sl8'->1&+1 

0 

"' 0 ,, 
"' ::0 
> 
d • ::0 c 
"' .. • 0 

c: 
(I 

ili 

• ... ... 
8 
"' ,. 
z 
"' • 0 
0 .. 

If SSZ•4: Yr•MfTBR and DIS•6C[3 : 4) 
If SSZ•6; Vr+h~TBR+CROS •nd 
~IS..O.C(4:S] If SSZ•8: V,..!4@TBR+t 
(7:3] and DIS.6C(4:5) 
(A(ch1ra(ter]::s1ee>cr. RPF RPF- 1, 

lire>vr::OIS 
.. 
8 .. 
ii 

!""'. 



;: 
~ ,. 
" z 

\ .... ; 

HEX CODE 

VQI.. 
: (C0<1t) 

(08 

POI 

14NEHOHI C FAMILY 

SRD< F 

TWSU F 

NECESSARY STACK 
O'EMTOR COHOITIONS 

AROF BROF 

Sk ip - . 
.. reve rse. 

de.st IMtfon 
cha rec.tors 

Tr.-nsf• r- - -
wor''-• 
updit• 

STACK 11,,.ER llARDll.ARE 
OPEAATOR ACTIOll OPERllTION FLO\/ CHART 

AROF r~o!: 

If YR00-1: Tf"Ff+O. s I ... SI·- I. 
Dla+Dll!l·l. MOF•I, AOJ(o.z)' 
Ar..itPF 100® I 2 
If YR00-0; (~(ch•rocterl :tDIB)-
(A(cMroctetJ: !Si i ), SIMl&+ll 
uot r I ftPf • O If lt.Pf•O~ 81'0F+I t 

ADJ (O ,2). Ar..itl'F, 1nd@ I • 2 c • 
~f EXSl•I ; ( Cr] • l 1ogtb . . Fi l 
I f EXSF-0; [so<O<MI syll a• l• l· 
~~ ond c.-(l~cond syl11b l e ] 
li)j r , ~r. l~lll-OIR, 

IMll-1-. ~+11111, 
~-01 1, ll'lJ'+I If SllZO-O, 
iond l llff<-1 If SHEZ• L 

(ff l\PZf-0*1.HFF-O; 0111--DIR· I , 
line-i.ou , 8.-H@&lll+O IR, RPF..itPF, 
~F-R'F , RPF-..iti>t'-Dlll until 

PZf•I c>r LHFF•I 

If R.PZF•I o>r I.JIFF• I; SH[J: ~]•BUF· 
p~ Dl ... SH(3 :4~Dll+I, e1>d 
.. C If EX.SF•l; ' ' llDE 

I 
• .. 
~ 
0 
% ... z 
0 • .... 0 .. 0 O · JI n 

m 

~EXSO, If $11-0; SI R+S IR+O . . f27 
· If 518!'0; SIR+SIR+I 

Cll ... 
~ 

If Dl.-0; DIR+OIR+o 
If 018!'0; OIR+OIR+I 

~~f-C(l9:20]. RPF-F·l, 
~SBR+SIR, 1+-A....OBR+OIR, 

~:R-SIR+I, OIR+DIR+I} until R'F-0: 
NOE+I an4<]j$:)l.f M8"8-I: ....,ry 

0 ... ... 
"' > 
i ... 
Cll 

prot•~t lnterr\lpt oc.a.ra 



! z ... .. 
0 

i 
!= 
!" .. 
" 
~ 

KU COOf 

VOi 

EDC 

l'lllEllOlllC FAlllLY 

MU F 

INSU F 

NECESSARY STAtk 
or EllATOR CONDIT IONS 

AROf BROF 

Tr•uhr I ' ...i.n. 
CrYt 1 

upd•t• 

Insert - -
un-
condftlori• l 

STACK AFTER HARD\IARE 
OPEllATOil ACTION OPEAAT IOll FLOW CHART 

AROF BROF 

If A{S0:3)~101 or ARO;l-0: lnvol Id F)6 
operetor Interrupt ~ 
TBR-.\[13:201. Cmr, p EKSU, 
lr+Vr, IRor~1, end ADJ 0,2) 
IM41DBR+Dll, RPF~[19:20] a~ 
A~S811+SIR, (A[characterJ : :Sii 
tr, s1e.s1e-.1 . 
{If SSZ•lt ; Yr..-M@Tllll Olld 01s ... c[3 :1t 
If SSZ•6 : Y....;,eTIR+(ROS •od 
DI S.oC (It :5 ) ff SSz-8; Yr+ll@TBR + 
C[7:)) ..,d D l~t(o : SJ 
(A(chuecter) ::S ll~Cr, ~PF-F-1 
~r~Yr::OIS . ff Yl\Oo-o; TFFF-0, IA

1
1a.s 1a-1, 0 111<11111-1, llllOF-1 , 
OJ (0,2), Ar-«Pf -® 1 2 
If YR00- 1; (B(cheroctorl; :0 18)• 
1Alclllln<:u.rJ::s1a); s1a.s11+ D i::ll RPF-0, If RPF-0; llllOF+I, 

J (0 ,2} , Ar-1\Pf, ond ® 
If EXSF• I ;(C r] • leng th ond [s econd 1 2 
s yl hb I o)·c~oracter. If EX SF•O; 
(seccnd syl l .., l e)• l o<19t~, !t~ l rd - - Flt 

1-ivllable]•.c.haracte'", and 
Cr<-[second sylloble) RPF.C r j 
8~@081t .. O·IR 1 C.-[Gharacter , : (Ol&-018+1, RPf<l\PF-.l, (![cher-
o<:tor) ::011-Cr} untl l RPF-0 or 
lo11-o If 011-o; M+er@D8~+0!R, 

I jolk<-OIR+l, Br<11@1>BR+olR. It 
jRPF® Jt-Br@Olil+OIR, ~.OIR+l, 
lond C If EUF•l 1 a +€NOE 

... 
i; "' 0 .... 

"' "' (I) 

0 

"' 
~ 
m 

"' ~ 
0 • "' <:: 
"' • 

3 
<:: 
GI :z .. .. 
C> ... 
0 
0 

:z 
> z 
0 

" 0 
0 .. 

,.,-...... 



NltUS~RY STACK STACK AFTliR ~lWARE 

JiS1 CODL l<NUIOHJC FAHJU OJ>(MlOR COJlb IT I OMS O?lll<TOR ACT ION OPEAATJ(llj now CHAAT 

OO F U OF AROF 8MF 

l'Ot 'Miii F Trensfer - - ~SU, Ir Sl ll-0 ; S la•Sl l +O - - fl] 

-d• I f Sl e.IO; Slll"-S1l+1 

ove r.Ht t,&, . If 0111"'° ; Dl....OIR+O 

upd• t• If Dl e,IO; OIR.O IR+ I 

{RPf~ (l 9,20l, RPF~RPF·I , 
A r+fleS!R+S I R , - rl!D8l+DI l, 
Slft..SIA•\, Dll•Pll+l) ont ll 
RPF•O; !l!Dt•l end@ 

voe SllFU f 1Wh whl le I ' If A(~o,3]~101 or AR~7•0; lt1w.al Id - - f)4 
felse opor•tor lot•rrupt ~~· 
updot• . TB-[l,,201 , Cr-.-Ar, Pf USU, 

81"1"lr, 8ROF+1, end AD 0 ,2) 
RPf+<:[l9t20], 1'1'+11f$ Ml>SIR , 
(A(chuect•rJ::Sll)~r. S l .. S llH-1 
{If SSZ~: Yr<11@TIR ond 
[.>is--lC(l : I] If SSZ•6 ; Yr.illTlk-t•o 
iond DISo-.1( !4 : SI If ~SZ•I ; 
r41@TS~+t(7 : JJ •nd 01$o.6C(~ : SJ 

if. l<h•racc•d ' ' s11>11>c r' 
Pf-f•I , Tr1'>Yr,,DIS. 

If Y'tt00-1; T'FTF---0, St ... Sll .. I, 
~OJ (0,2), AnM-F, end® 
Jf YR00-6; SC&o-518+1 ) unt il lPf•O 
If k~""o: LHFt~I • end ® 

rDD l~SC f tn~rt - - ff USf•I; {tr) • l on90, !uoood - - 1)) 

COC'ldf (lon• I ~yl l •bl1J• l1c <htr•ct•r, •n6 
[thlr4 $y61a.,••1•2nd r;h•fa4:c.r 



.. 
0 
0 

~ 
;: 

HEX CODE 

EOD 
(Cont) 

POD 

tvoo 

MNEllQNIC FAHILY 

UPU F 

$\ITU F 

NEtES SARY STACK 
OPEAATOR CONDITIONS 

· AROF UO F 

E.-:ec\lh 0 I 
ting le 
micro , 
sing le 
polnt•r 
update 

Scan """• 
I I 

tr\le, 
vpdllte 

STAC~ AFTER HARDWARE 
OPERATOR ACT ION OPERATION FLO\/ CllllRT 

AROf 8ROF 

.,, 
"' ~ 0 
:;i 

"' "' If EXSF•O; (second •yll ebl e] • 
l en91h, [ thlr-d s')'l 1ebl•J• 1U 
dl.!sracter, (IOllrth s y ll1b l e l • 
2nd cf't.ar•-C.UI' , 111d C,..[second 
• yllable] Al'F'-tr ; l r-11@0-0 IR, 
tr• l h t d Wl"'I Cte rl H H T1• 0, and 
Cr-{Zod el\araeterl If H IT• l. 

0 

"' 0 .,, 
"' "' ,,. ... • 0 .. c 
"' .. 

{01 8"-0111+1, ••F••Pf-1, 
(B!charecur]::Dla..tr) uotll 

3 
c 
Q 

RPF•O or 018"-0 If 019-0 ; 
,,._Br@OBR+DIR, 01Pr1)1 R+I , 
.8r-.fl@08R+0 IR I I RPf~O; 
K>-Br@D8R+O®llH)tl\-+I end@ 
If EXSF• l; P, ENDE 

[8r)•len9th,~TGR, Cr-Br, - - F~ 

!AoJ (O, I). Ar•Br. AROF+I 
If ~:Jj•OxO ; SOPF+I, U,OL-1 , 
end If A[50 : JJ-101 ; SSZ•A(42: l], 
saA...-.{ 19:20 ]; SIR ..... [35: I~ 
Sl a.....(39: 4]. UPOl+l, • nd 

::c 
"' ... 
~ ... 
0 
0 

:z: ,,. 
z 
"' .. 
0 
0 .. 

If A ( SO:l ]~IOI or Al\~7•0: lnv1 lld f36 
~~rater Interrupt ~ 

...... [1 9:20], c,....., , •• exsu, 
Br+Yr, SAOF•l , and MJJ 0 ,Z) 

iR'F+C (19:20J. Al"'fl!SllA+SIR, 
(A[coorocter) >'Sl8~Cr, Slll+S l 8+1. 



J 
~ .. 
0 

i 

'---'' 

~EX CODE 

VDO 
(Cont ) 

EDI 

'-'' 

""EJ<OMIC 

ENOE 

NECESSARY STACK 
FNCILY C>PEAATOR COllOITIONS 

AftOF 8ROF 

f End edft . . 

C>P£AATOR M:TIO" 

(If SSZ•~; Yr+fl@Tllll Md OI S.4C[): ~ 
If SS2•6; Yr•IO@TBR.CROS and 
OIS.ACf4: S) I f SSZ•8 ; Yf'+/i@Tlft+ 
C[7:J] and OIS.•C[4:S ) 
(A(charactor]: , s1&i>cr, RPf• RPHI, 
Vr+Yr::OIS. If VR00-.0; TffF--0, 
S18'-Sl8-l ,AOJ(0,2),Cr+RPF,1nd <li£> 
If VR00-1 ; Sl&+Sl&+I) un t 11 RPY•O 
If RPf•O; LHfF•I , AbJ (0 , 2), 
C r<llPF, and ® 

H'-8r@08R+OIR, 8~47•1, If UPDF• O; 
@ ll UPDF•l; 8R41*1, 8R46+1, 

8R4.H>PRF. 8139•4)•018, 8R~5-1, 
8[42:3)+0SZ, 8[)0: J]+101 t 8J)) :16] 

f--0 1R, B[l9 :20)•D9R, ff A SO: J]• 
000; 0 15+511 (8•) II 51 ... 0; Cr-Ar:: 
DIS , Ar•Ar::OIS, • n• @ 

I f A[ SO : )J--01 0; OI S.Sl t ( I ! ) I f 
Slllf'O, C r+Ar: :~ Ar+Xr: :DIS, 

pr+tr::OIS • •d 

If SOPF•O; Cr+lr. 8Rlt7• 11 8Rlt6+1, 
8R4S<-I, B(SO:JJ.101 , 8[39:4l•S18, 
8R4J-SPRF, 8(42•3l•SSZ, 8[)51 16)+ 
~IR, 8 [19:20]+08R, Ar+Br, lr+Cr 
lond® 

STACK AFTER HAROllME 
OPE!tATIOH FLOW CltART 

AROF BkOF 
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'EO 
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I TFF F 

HALT F 
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NECUSARY STACK 
OPtl\ATOR t(lllOI TI ONS 

,uor uor 
~d t r ue/ 0 2 
Il ls• 
flip- f lop 

t01>• l clono l - -
h• lt 

Tr1r.der 0 I 
whll • faH, 
deu rue. t t ve 

Tran1hr 0 1 
whll• 
Cl f'H te r or 
eqlil• I 
d•str1i1etlv• 

STACK AFTER HARO\IARE 
OPERATOR ACTION OPEMTION Flll'I CHART 

AROF UOF 

!11'<4, AROO<-TFFF I i HI> 

@ - - Fl>S 

tr+llr, ~lXSO, Ar+11@SIMl+i l R, 
~F..Cr, l ....... OM+OJR, If 

- - XI ir···"', s1 ••cv1ch•n<•••ni F-1. -r::lllR+DIR. one 
NOE If (A(c~•r•cter) 11511)< 
.CH:r}; Mtf'...APF-l , 

~~lcllltracterl: :Sl8)•(9[char• ctor] :: 
18), Slll+-S18+l, Dl&<.ol8+1) 

J..~ RPZF•l; ll+lr@Dlll+D IA, ond 
• +£NOE 

• 

ic"4r,~JCSD, A....,@Sl lt+SIR, - - XI 
RPF«r, r-!1@081\+D IR 
If (A(choroctorl: :Sll)<Y{C.., ro<ter) 
~ K-l r::DJl\+0 1.R, ..,4 

s E · 

kit (Afcllltnct• rl: : SU)> 
~(c:/Nlra<terl; RP£«<PF-l , 
~~[dllrecterl: : S lt)•(I [chuecter:: 

I), Sl8+S!8+1 ,. 0ll+l>ll+~t11 
~PZf•l; ll+Br,DIR~IR a nd. lll>E 

.~ 
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N(CES SARV STAtX 
OPEAATO!\ COHOI TIONS 

'AROF .eAQF 

Transfer 0 l 
whll• 
9re•ter, 
d•structlv~ 

Tr•nsfer 0 I 
whll • 
leu or 
•qLl•I 1 

destruc;tiv• 

fr.cN'ls f .r D I 
whit e 
9oqLl•l t 
de.stNctiv• 

-._./ 

STACX AmR -OP ERATOR ACTHlll Ol'EAA!l_Oll rLOll CHAAT 
AROf SRO F 

C«Br,@.EXSD, A....i.@SBR+SIR, - - XI 
RPF..Cr, 8r..,@DIR•DIR 
If (A[characterl ::S IB ~ 
Y[charocterl: RPF..itPF-1. 
II-Br:: DBR+DIR, and (fil> +ENOE 
{If (A[ch•racter) ;:S ll) ~ 
Y [choraot• r I; RPF+ftPF· l , 
(A[charocter l : : 519)•(B[char• cterl:. 
oia) , s 1a.s111+1 , 0 1 ... 0 111+1) 
""t ll llrZF• I ; ito8 r@OIR+O IR and 
~+ENO( 

• c: • g 
~ 
~ · 

Cr+Br~EXSD, Al'"fl@SJl\+SIR, - - XI 

RPF+C r, r..-M@t>IR+I) IR 
t f (A[c;h41rac:ter) t: stl>Y[c:.haract•rl; 
~PF·l, K"'9r@DBR+OIR, end 

ENDE If (A{dlaracter] ::SlB)i 
recur) ~ RPf•Rf'f - 1, 

(A(characterl : :S ll)+(l{charactcrl:: 
0 18),518<-SIB-I, Dlll-'1>1B·@tl l 
RPZF•l ; ""Br@DIR+-D IR ond s +EltDE 

~r··.@.cxso, A~SUll+SIR, - - XI 
Pr .Cr, 8r.+!@DIR+Ol l\ 

~: (A[cher•ccer) "St8)- Y(cha roct e r ~ 
~~F- l , ll<-8r@DBMD IR, ond 

s •E~tl£ 

~If A(charoc ter) ::S IB) • 
[charactar); l"F ... l\PF· l. 

(A[cheracterl' •Sll)•(8(ch•racterl:: 
~18), Sl8'-SIB+I , DIS<-0 18+ untll 
IRPZF•l; ""'••D•••OIR ••d • ENOE 
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NE~~=:~~~~!ACK STACK AFTER HAl\OWAU 

HIX CODE MllEllOIU C FJ\llllY OP£ RAT OR OP£RAT0« ACTI O~ OP£AATIOI< FLOW CHMT 

Al OF UOF UOF IROF 

P£S TWlD G Tr•ns h r 0 I C....Jr,@-EXSD, ~Sll'+SI R, - - XI 
wh i l e . ~F-C j, lr+il@DBIHOIR 
not cqnl 1 ~f (A{chu1 ctcrl : : SI 8)• 
deotruct iv• ~~rKtor}; ~' · riDl!l+llR, I P• EJCCIE 

(If (A[characterl "Sll)~ 
Y[d"''-""J; ~F+~F-1 , 
(A[cl•or1curl:: s ll )•(l[charootu]: : 
018), Sl ... SIB+I, DI B+OIB+~t 11 
RPZ F• 1 ; .... r@OIR+O I l a nd •lHD~ 

PE6 TUllD G TtAnt f • r 0 I Cr+lr,~USD, Ar+H@SDl +Sll, - - XI ··- l\PF-Cr, ..... OBR-+D IR, Y.....O 
cond Ft Ion• 1 (RPr+lPF-1, (A[ch1rocterl • :$19)+ 
d•strucUve (8[c har•ct•rJ : : DIS), Sl ...SIB+I , 

ji)11+0 1a+I J until R<W : 
H~r@084!+D IR, end > •lHOE 

P£8 Tl SU G Tr•n~hr 0 I c.-8r ~-<f:XSIJ, Ar-l\¥SSR+SI R, I I XI 

whi t • In s. ltirF-cr , fflll'Dla+o 1 a 
upd• t• ~f <11Icl'lll•K•• rl " s11i. 

[chor •eto r); ~F- 1 , ff.Br:: 01111-+0I R, P• NO( , M>J (0 ,0) , 
..-APr , Ar•Yr , and® 
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0 ... 
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~ If (A[,hor octa rl: : Sii)< 
!v[cl\u.eterl : kPf +ll.PF-1, 
~~[,horactar) : : S IB)-+(I [chorecterl : ' 
~:1), 518-S l ll+I, DI ... @> unt 11 

PZF• I; 11<-Brl!OBR+D ll, P1 EN~ 
jADJ(O,O), ·1.-1\PF, Ar-Yr, and 
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NECESS.ORY SYACk 
OPEMTOll CONDITIONS 

AROF HO f 

Ttantfer 0 I 
whl 1" 
gre.etet or 
equal~ 
updeU 

Tren$fer 0 I 
wtil It 
greitter. 
upd•te 

STACK AFTER HAllDllAAI 
OPERATOR AtTIOM OPEM T.!!!f!. FLOV CHART 

AROf U OF 

Crv-Br, Pst-..EXSU 1 At4of'l@S BR+-SIR, I I XI 
fllPF+Cr, 8-@06R•OI R, 
If (A[choracter} : :S l 8) < 

jv!chara<ted; ~F-1. 
""'Br: :DBR+O IR, P NOE, AOJ (D,O), 
Br•RPF, Ar.-Vr, •nd® ... 

c 
{I I (A[chancter) ::SIB)? 
Y(characterJ: RPf+RPf-1 , 
(A[dwl rector}:: S 11)+(1 [c harocterl : : 

jol B). S l &-Sl &+ l , Dl~ll uot ll 
jP.~lF ; H--8rf08R•DIR, s ENDE, 
~OJ(O,O) , 91"'«,, , Ar•Y r, and@ 

• s c 
0 

= ... 
~ .... r@-EXSU, Ar• M@S BR+SIR, 1 I XI 
~PF~r, 8,......09R+OI R · 
If (Alct>.racterl itS 11) S 
~[charact•rl ;® RPF- 1. ' ~reoeR+DIR, ENDE , .O.OJ(o,o), 
llr+lt~F, Ar+'tr, and® · 

{ lf {A[charactod : : SI B)> 
J'!ic horocter!· RPF+R,F- 1. 
(A (ch<l,.,.c t e rl:: S ll)+(Blcho recterl:: 

!:H B) , SIB+Sl e+ I, 01&-~ unt n 
jrtrzr-1; M+lr@DI R•DI R, ,. NOE 
~OJ (O,O) , l l"'RPf , Ar • Yr, and @ 
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MECESSARY STACK STACK AFTlR HAAOllARE 

HEX CODE MNEMONIC fMILY O,ERATOR CONDITIONS OPEAATOR ACT ION OPERATlj!!t flOll CKAlT 

/\RDf BROf AROF aRQ! 

PEI TLlU Q Transfer 0 .. tr..,.r,@-Exsu, Ar..,,@S8R+S IR , I 1 Xl 
""lh RH"..(r, 8"'11@0111+0 IR 
l • u or tf (/\(ch•rocter]: :SIB)> 
•q\itel 1 V ( cl'I• rac ter J t RPF.+Rfl'F-1 • 
wpd• t• K-lr@OIR+DIR,<9cllO£, AOJ (0,0), 

&1"+11'1, Ar+Yr, _,,d® 
(If (A(chera cterl: : s-u ~ 
Y (chuacterl · lll'F..VF_.I, 
(A{characurl: :s11)~(1(ch1rac t.r]:: 

0 18), Sl...Slt+I , 01-.018+1) wntl I 
i:,:-zF• I; -rfOBl\+D IA,~EN~ 

DJ(O,O), l r-f , Ar+Yr, and 

jrtc TE<llJ ' Transfe r 0 I Cr•lr,~. A~SIA+Sll, I I Xl ...... ~r, l~DeR+DIR 
oquel , If (,\(~terl::Sl8)1 • 
L$d&U lt' l chlrocterl ; Rl'F+«l'F-1 , 

r,•rfOIR+OIR,(fil>tMOE, AOJ {O,O) , 
r~F. '1.f'+-Vr, ahd® R If 1'(chor•cterl ::Sii) • 
(c-har-act•r]: RPF.itPF-1 1 

(A(clworocuf] ::$11)•(8(chorect• d:: 
~ii), Sli<Sle+l, 0111+1118+1) untl 1 

lF•I; 11-lrtOlll+PIR,~El'I~ 
~DJ (0,0), lr+RPF, /\.-+Yr ; and 
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NECU$AIY ST,t.CK STACK .a.FTER IWIOllAAE 
HU COPE lllfEl'Oll l t FAMILY OPEllATOA CONDI TIONS OPEMTott M:T IOll DPEMTION FlOW &KART 

HO F nor AAOF U01 

Ptl> TN[U ' c Transf• r 0 I CMr,~USU, A,._,..Sl~•Sl l, I I XI 
..t>l I• ,_,.F~ r, I Ml@0811+0 I k 
not •qu•l, If (A[ch•roctorl : : 511) -
upd• t• l[chuact.or); APF..i\Pf· I, 

-r@DIA+DI R,(fiJ>tNOE, AOJ (0,0), 
8~f>F A,.....Yr 1 •"d® 
{If <Aichar•cterl :: S 18 -
Y{cf\elocur} t "~F+A,, - 1 • 
(A [chorector I :: $11)•(1 [ch• ri oter I :. 
018), Slll+st&+I , 01~) until 
RPZF• l ; -r@UBlt+D IR, 1 EHDf 
AOJ(O,O), lr..i\PF, J,r+Yr , • nd@ 
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Ml~~~~~;!~~ACK STACK AFTER HARDWARE 
HEX COD£ llNE~Ol!JC FllMllY OPEllATOR OPEMTCI\ ACT I ON OPERATION FLOll CHAAT 

A~f UOF UOF IMF 

" "' ;:: 0 n 

"' ., 

PU T\JNU G Tran~f•r 0 I Cr+8r, ~ .. usu, AMlfSSll;+Slll , I I XI 
uncon<l l - llPF..-Cr, l r-+!@Dlll+D Ill 

.. 
0 

"' 0 .... 
c: l on.ai I , ( IU'F--«PF-1, 
upcl.t e (A(dloract e d : : SJ9}--(l [chor-

o<ter) ::DIB) , S l l+'S lt+I, 
DIMl&<-1 ) uotl l RPZF • I ; 
11-&r@OBR+D IA~NDE, 
At>J (O,O) t lr•R.P , Ar•Yr. 1nd@ 

PFO CLSD H COMpete 0 I Cr•lr~XSD, Ar<ll@Sl ft+S l ll, - - XI 
cNra(.Urs lfFf+I, PF+Cr, Br+HtOSR+DIR, 
1Ht, de- (Yr ~ 8r, DIS--S 18(8!) - 0 18(81), 
structive TO...+D I 8 (8;} , 01 8+0 I B+ I , 

TOtHJIB(tt), ftPF•ftPF-1. 
ff {A[<hata<terl :: S 18) </> 
(B(<h•recterl: :DIB); TfOf+ I 
I f(A(ci..rocter] : :SI e)•(S( c~or-
•cterJ : :DIS); TFFF+() DI 11--DI .. I. 
••d SIMIB+ll until 
RPZF • l•S EU • 0 
If RPZI" • I •5 £ftft • O; T~f+D, 

@-£NOE •nd@ 

"' "' ,.. 
.... • 0 

"' i: 
(I) • 

8 
i ; 
• 
~ 
g 
:s: 
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i 
0 
0 .. 

VFO Sl$0 H Sc<o• ><hi le 0 I tr+Br~O, Ar-flfSIM Sl ft, - - XI 
tu s, d•- lll'f'+Cr, ll'F-«ff-1 
struc.tlve If (A [cl>arocte.rl ' :S IS)• Y(d>or-

•<t•r}; TfFF+D, ftPF--11"® 
Dlt--DIS·l ,@f;NOE ood ~ . 

/'"""', ,,..-..._, 
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CGEO H 

SCED H 

NECESSARY STACk 
OPEAATOI\ CONDITIONS 

AROF eROf 

co,,.,. re 0 I 
characters. 
9reater o,. 
.ciual,. de-
structive 

Scan whlle 0 I 
greater or 
•qual,. de· 
stru4:tlve 

STACK AFTER MAAIJllAAE 
OPEllATOR ACTION OPEllATION FUl!I CHAAT 

A~OF BROf 

{If A[cher<>Cter): :SIB}<Y[c~er-
acter); S l ... Sl8+1, DIB-1)18+1) 
••ti 1 l\Plf • I • SERR • 0 
If RPZF • I •SERR • 0; 
~NDE•nd® 

Cr<-8r,~XSD 1 Ar+!<fStA+SIR, - - XI 
TFFF<-1, Rl'Fo<r, Bt<!44!0BR+Ol R 

!Vr •Br! lllS..Sl8(8d-Dt8(8;), 
TOA-l>IB 8,;), Ol&-018+1, 
TO_ I 8(8;), RPF<-1\PF-I 

• c: • g 

I ... 
If (A[t"'1itocter} ::SIB) ~ 
(B[char>et•rl::OfB); TFOf•l 

If (A!chuactcrl: :SIB)<(B(char-
act•rl ::D II); TFFf•O 
Dl-IB+l, SI Ml&+l) until 
RPZF • I .. SERR • 0 
If RPZF • I •so~ • 0; TFOF-0. 

@-EMoE •nd@ 

c...er~XPO, A~esett+SIR, - - XI 
TFFF<-1, Pf<Cr, RPF<ltPF-1 
If (A[chara<:torl: :Sll)<Y[cher· 
act•rl ; TFl'l'<-0, RPF<-RPF~ 
01-1e-1 ,@uot and 

Of (A[cl>aractor::SIB)z.Y[ehor-
actor]; Sl8+SIB+I, 018 018+1) 
~ RPZf' • 1 * SERR • O; 

MOE end® 
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NECUSAn STACK STACK AFTER HAADWIJIE 
HU COO£ llMl'llOlllC FAMILY OPERATOR t ONOJTI ONS OPlRATO~ f,CT ION · O"AATIOH FLOW CHMT 

AROJ nor AROf IROF 

.... 
' :a 

0 ... 
n 

.,. ,,, ., .. 
PfZ CGTD H CaqNin 0 I C~lr.@>£XSD, A~Sllt+SIR , - - XI 

cl\at1C.tel' TFF F+I , RPF--tr, 8r<il@l>9R..0 IR 
...... t.,., {Yr• e r

1 
Ol~SU (l•)- 011 (11 ), 

dctU ~tl'flj TOA-Ot S I• ) , o t M l l+I, 
T~l&(&i ), RPf~Pf-1 
If (AJc;1141r..:terl :.Sii ~ ( l(cha r -
1cter ::b18); TFOF .. I 
If (A[ehoracterl: :Slli(S[eh>r-
1c:ter~:D l t!J; TfFF+O. Ot&--Dl&+- 1, 
SIMI l\+I} untll 
RPZF • 1•$E:ltlt • 0 

0 

"' 0 ... 
"' "' ~ 
0 • "' j "' g 
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If RPZF • !*SERR • 0; TfOf.0, 

@ENO£ and® 

Vf2 SGTO ~ $<:ah whtle 0 I c .. sr,@<XPD, A...r<tS8R.•S IR, - - XI 
g .... tet", TFFf+I , ~PF+Cr, RPF~PF-1 
denruc.tlv~ If (A[,t>'or•cter] : :Sl.8)~ l•lcha r· 

aeurl::O~f~, RP,,..,,,,+I, 
Dlll+ll18·1 P• NOE ind~ 

{If (A[chuact .. r) ,,511)>(• ehoc-
1cter] ::Oil); 5111-S IS+I , 
~:8+1) ••ti \ RJ'ZF • l•H M •O: 

llOE and® 
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NECESSARY STACK 
. OPERATOR tO"OITIONS 

HOf IROF 

co..,. re 0 1 
chuaete.n 
leu or 
equal, de--
s.tructlv• 

Sc~n wtli l e 0 I 
less or 
eq w. I, de-
1 tr-u.c.t f Vi!ll 

COll!piat• 0 I 
charac.ter 
equ• l, de-
gtructlv1111 

STAC~ .A!'TU HARDI/ME 
OPEAATCMI ACTION OPERATION FLOll CHART 

AROF UOP 
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TfFF+I, RPf-.<:r, 1.-..H+DIR 

{Yr • ~rt 015..S"(l•)·Dll(I•), 
TOA+Dll H ), 0111..olB+I, 
TOll+DIS{l i), 11.,,...Vf-I 
If (A[cllor.cter) :>Sit - (&[c~ r-
•«•rl ::D II) : TFOl+I 
If (A [char.ct..-} ::SU)>(l(dwor-
.ct...-)::918 ; TFTr+O , Dl lH>l .. 1 , 
S I B+Sl~tll 11.Plf • l•SDlt-0; 
TFDf'~ . P• NOE •nd@ 
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llEC ESSA'-Y ST AG K STACK AFTEl HARDI/ARI 
MEX COO[ lllEl!ONIC FAMILY OP[llATOR CONDI Tl OMS OPEllATOa ACTION OP!llATION FlOlo' CHART 

OO F flOT AROF akOF 

;g cit g ,., 
"' 

Prlt {Yr • lr
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OIS+S l8 (1>) -Dl 8(8: ), 
(Cont) T()l.+{)1 8 8d ), 0111--0le+I, 

T!lllo018(h), RPF""'l!Pf'-1 
IF (A[c.,.racto"I : : S IB~ (9[char-
actor]: :018): TFoOr+I and TFFF+O, 
OIMll+I, s1a.s1 ... 1) ••• n 
~ l•stU • O: TtOF-<>, 

0£ •""® 
VF4 $EQP .ff S<-• rt whl l • D I Cr+&.- .@EXrO, Aro<lfStll+Sla, - - XI 

.._ .. 1 . d•· TFH~I , MF.Cr, RPf .. PF-1 
s t t"\IC tl~e If (A[char acter] : :SI&) p Y(ch.c- · 

acter J; TFFF+O, JtPr-.«PF•l , 
lllll+Olt·l ,@ --t:NDE and @ 

Jlr (11£charoctor] ::Sl 9) • Y[chor-
uteri: $111+51&+-I, DIMlll+I) 
~I RPZF • l•HRR • 0: 

N!>E ond® 
PFS CN£D ~ Ctw11p• re D I c.-e r ,@-cxso, ..,,.....ts11t~s1R, - - XI 

ch•r.acttr'I Tf'FF•J, RPF+(r, lr+MfOll+ol A 
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$111+518~tll Arlf • l•SUl• O: 
TfOF+O, Ps ND[ a nd@ 

... 
0 

"' 0 ... ... s • i c: 
"' • g 

i :r: ... 
• 
°' .... 
8 
:c 
> z 
0 • 0 
0 .. 



NECESSARY STACK STACK AFTER HARDWARE 
HEX COOE ~EMOH IC FAAI LY OPERATOR COllOITIONS OPERATOR ACTION 0P£RATIOtl FLOW CHART 

AROF UOF ARDF BROF 

VF5 SNEO H Scan whtl111 0 I c,....a, .~EXPO .. Ar~@S8R+S IR, - - Xl 
not e.quel, TFFF+1, RPF+Cr, RPF+-1\Pf· 1 
desuu1;tiv~ tf (A[cherecterl: :SIB) • Y[eha•· 

o<ter]: TFFF•O, RPf•RPf~ 
DllHllB-1,@EMOE •nd 

{If (A[charoeterl ::SIB) lo Y[ch•r· 
actor!; SIB+S 18+1, DIB+Dt8H) 
until RPZF • l*SERR•D~ENDE 
ond@ 

PF8 CLSU H Compaire 0 1 Cr+Br ,@-Exsu, Ar<fleSBR+SIR, 1 1 XI 
ehatacter's TfFF+1, RPF+Cr, Br+MtOBR+OI R 
lass. {Yr - Br, DIS+SIB(B•)·Ol8(8•), 
Update TOA.-ll1B(8•), DI 11--DI 8+1, 

TOll+Ot8(8:), RPF•RPf·l 
If (A!characterl: :SIB) ~ (&[char· 
actor ::DIB:TFOf•l 
If (A[chorecter) ::SI B)?(8[el>or· 
acter!: :DIB: TFFF+O, DI 8•018+1, 
and SIB+Sl&+l} until 
~PZF ... ,.~ERR-0; TfOf"'O, 
~NOE, ADJ(O,O), 8r+41PF, 

and@ 

.. 
c .. 
g 
c: 
Q 
z ... .. .. ... 
0 
0 
::i: 
> z 
0 .. ... 0 

"' 0 0 .. .... rn 

"' "' vr8 SLSU H 5~•'1 whHe 0 I Cr•Br ,@--EXPU. Ar--H@S8R+S If{. I 1 11 
less, RPF+Cr, RPf•RPF-1 
upd~te If (A[eheracterl: :SIB)H[chor· 

.tcter); Tff~+O; R.P~+A.PF'+l, 
D.18+018·1,~EMD~OJ (D,O), 
Bt'-ftPF. Ar+Vt. and 

0 

"' 0 .,, 
m 

"' )> ... 
0 ' "' .... 
"' .... 



NECESSARY STACK ST,t.C~ AFTER HARDWARE 
HEX CODE llNEHONtc FAlllLY orEl\ATOR CONDITIONS OPERATOR ACTION OPEMTI ON FLO\/ CHART 

AROF BROF AROF &Ror 

.,, 
"' .... 0 .. 
0 ,., 
"' 

Vf8 (ti (A( character) :: SI B)<Y[char-
(Cont) acter'); S l ~Slkl, DIB+Ol&tl) 

untl I RPZ:F • l•SERR• •:@-EHDE, 
ADJ(O,O), Br-+!IPF, Ar+Yr, and@ 

PF9 CGEU H Con'lpare 0 1 Cr .. Br ~El$U~ Ar..-._,@S!R+S ll, 1 1 Xl 
c.ha rac.ters TFH~•. RPF~Cr. Br-i<@08R+OI R 
greate r Qr {Yr • Sr, OIS-S l 8 (Ss) -Dl8 (8s) , 
equ.11, T0>.+<1 18 (8;;), 0 1 8+0 1~1, 
update TO>l+-O IB(S. ), IU'F+IU'F- 1 

I f (A[chara<terl ::S IB) ~ (B[cha r-

"' 0 

"' 0 

~ 
"' > -< 
0 • "' c: 
"' "' "' 0 

c: a 
il'i 

act e d ::018) ; TFDl"+I 
If (A[characterJ : :S IB)<(B[chor-
.Ctor ) ::O IB); TFF"F+-0 , 01&<-0IH I , 
Sl &>S l a+J} untll RPZF • l •SER~-0 

~:' • 1•swe0: TFor+-0, 
NOE, ADJ (O,O), Br •RPf , 

A~Yr, and@ 

• ... ... 
0 
0 

:z: 
> z 

YF9 SGEU " Scan whil e 0 I C r+Br ,@-£:XPU, Ar+fi@-S8R•5 IR 1 I I ~I 
si rc.eter or TFFF• I, RPF•Cr, RPF•RPF- 1 
&qu1 l, If' {A[characterJ: :Sl8)<'t(char-

g • 0 
0 

"' upd1 le acter!; TF~ RPF•RPF+I, 
Ol &--0 18· 1, P• ~O~DJ(O,O), 
Br-A.PF, Ar•Yr, and 

(If (A(cheraocerl: :SrB)zY[char-
acter); SIMI&+!, O@+I ) 
unti I RPZF•I •SERR•O, Ps EN~ 
AOJ(O,O), 81""'«PF,. Ar~Yr, and 

,,,--. -



NECESSARY STACK STACK AFTER HARDI/ARE 
11Ex coot HNEHO«IC FAl11 LY OPERATOR CONDITIONS OPERATOR ACT I ON OPERATIOH FLOW CllART 

AROF 8ROF AROF BROF 

PFA CGTU H tol!lf>'re 0 1 Cr+Br .~EXSU. A ..... esBR+S IR. I 1 Xl 
4:haracte.rs. TFFF•I, RPF•Cr' 8r-41~DBR+OIR 
greeter, (Yr •Br, DIS•SIB(B•)·Dl8(8:), 
Uf>d8H TOA+Dl8(8:), 018+018+1, 

TOfl+OIB(B:), RPF.itPF·l, 
If (A[characterl ::SIB ~. (Blohar· 
actor)' :018); TFOF+I 
If (A[<h•ncterl: :SIU(B[ehar· 
eeterJ::OIB); TfFF+O, OIMIB+I, 
SI B-Sl5&ntl I RPZF•I *SERR•O; 
TFOF+O, Ps ENDE, ADJ (0, 0), 
Br+RPf', Ar.,.Yr, and@ 

• e • s 
i 
% ... 

VFA SGTU H Scan while 0 I C r+Br ,@-EXPU,. Ar+H@SBR+S IR, I I Xl 
greeter. TFFF~l , FlPF....Cr, RPF~PF,. l 
update If (A[character] ::Sl8)1{8[ehar· 

acted ::Ol~rrF•O, RPF<-1\PF•l, 
DIB-DlB-1, Ps ENDE. AOJ(D,O). 
Br+RPF, Ar+Yr 1 ond@ 

{If (A[chlr•eterl ::SIB)> (8[char· 
acterl: :018); SIB+Sl87l, 
018+018+1) unrll RPZF•I •SERR•O; 
@>i~DE, ADJ (O,O), Br•RPF, 

Ar+Yr, and® 

PFB CLEU H Compare 0 I Cr•Br ~xsu, A,....PSBR+SIR, 1 1 XI 
cheucters TFFF+I, PF+Cr, B ..... f080+DI• 
less or {Yr • Br, DIS+S I 8(8•)·018(8.•), 
equal, TOA...018(8:), DI ll+DI 8+1, 
update TDM•DI 8(8:), RPF•RPF•I . 

.. ... ... 
0 
0 
:z: 
> z 
0 .. .... 0 ,, 
0 0 

() "' "' "' "' 0 

"' 0 .,, 
"' :0 
]> .... 
0 . 
"' .... 
"' "' 



NlCISSARY STACK STAC ~ AFTER HARDWARE 

HEX CODE llNEllONJC FAMILY OPERATOR £0HOI TI ONS OPERATOR ACTION OPERATION FLO\/ C~ART 

. AROf 8ROF AROf BROF 

... 
~ ,., 

0 
n ;;:: 
"' 0 

Pf8 If !A{characte rl: : S IB) ~ (&(di.,-

(Cont l aeterl : : 0119); TrOF-+ I 
I f (A{<ho r,.cto•l:: s 18l>(B[cho• -
i>Ct9f] ::O l t); Tfff+O 
0 1&-i> l&+I , 5 18"-SIB+I} 
unt il RPZF• l •SERR-0; lTOF.0, 

@-UOL AOJ (O,O), 8...-RPF, 
A.r•Yr, anO® 

VFB SLEU ff Sc.an while 0 I C.-...8< ,~EXPU, A.....,f58R+$1 R, I 1 Xl 

len or Tfff .. 1, Pi:'•tr, RPF',.~PF· t , 
equat, If (A(chorected :oS I Bl>Y[char-
\Jpda te aoterl: Tf@: RPF<-llPF+I. 

DIB+DIB·I, P• ENO~OJ(O,O) , 
8r""«PF, A,....y,., anti 
(If (A{cha<act•rl: : StB) ~Y(chor-
acterJ; SJ&t-SJB+l , 01~+.I } 

~~~~~.~)~~;~:!:~R;~~Yr: .~:~ 

PFC CEC!IJ H CQ111Pare 0 I c .... s. ,@osu. Ar+ll@SSR+S IR , I I XI 

chii r .aicte r' TFFF-+l, II.PF.Cr, 8r-tteDIR"'t-0 1R., 
equal , {Y< • Br t DI S•S l 8 (83) -DIB(8;) , 
..,.d9t e TOA+O IB Bi), 0 18<018+1, 

TOK+O l8 (8< ), RPF.i\PF-1 
If (A[chu•ctu) ,,sU ) ~ O (chor-
acted ::0 18); TFOf+l • nO Tfff.0, 
DIB+DIB+I, SlB+SIB+l} u~ 
RPZF•l •SERR• O; TFOF.0, P1 ENDE, 
ADJ (0,0), 8r~PF, Ar+Yr, •nd@ 

"' Q ... 
'" "' ~ 
0 • ,, c 
"' ,. 

• 0 
~ 
~ .. ... ... 
g 
:r. 
> z 
" .. 
8 ,. 

.r--



:: 
i 
;;i 

" i 
c 
lo 

g 
8 
N 

;;: 

HO COOE 

VFC 

PFO 

VfD 

llHEl\OHIC fMILY 

SEQU H 

C~EU H 

SMEU H 

. ...._..., 

HECESSARY STACK 
OPERATOR CONDITIOWS 

AROf BROF 

Scan \td'll le 0 ' t4Ual, 
upd4te 

C<>111op1re 0 1 
charac.ters 
not eque l, 
upda te 

Sc.an wtd l e 0 1 
not equa 1 
update 

STAC K MT£R HARDWARE 
OPERATOR ACTION OPEAATIOW fl()\/ tl!ART 

AROF TRO F 

C r+8r ,@EXPU , Ar4i@SBR+S IR, I I XI 
TFff+-1, RPF,..tr . RPf""RPF-1 
If (A[cllaracter] : :518 ~ Y[char· 
ac.cef']: THF+0 1 RPF~PHI, 
018+Dl8·1~ENDE, AOJ(O,O), 
Br~PF', Ar• r , and® 

{I f {A(choro<tcr] • •518) • Y[ohar· 
aet~r) ; S IBr SIS..I , 01 8-0 IS..I} 
un<l I RPU•I •SERR-O~ll!IE , 
ADJ (0 ,0) , 8.-.APF, ,.,..., r and@ 

c .... er,@EXSU, ... ,....,4S 8R•S IR, l I Xl 
TF'Ff• l 1 RPf•Crt 8r•Jr1@0BR•O IR 

(Yr • 8r, DIS~18 (81 )-0 l8(8•), 
TOA+DIB(B•), 018<-018+1 
TOH--0 I B (8! ) , Rpf+4\PF- I 

• c: ,. . 
0 c 
0 
ili .. 
~ 
0 
0 

If (Alchar•ctet] : :5 I 8) ~ (8[char· 
•«erl: :DI e): lfOF+l 
If (ll[chorot tcr] .,5 19) • (B[char-
a tterl: :OIB): TFr•~o 
018+019+1 , S l .... S IB+I} untll 
RPZF• I •S£RR• O: lTOF-<l @ -<£WOE 
ADJ (O,O), 8...a~F. Ar+Yr , and@ 

:I: 
> z 
0 .. .,, 0 

2> 0 0 " " "' "' 
C.r+8r ~EXPU, Ar""'1(158R+S IR , I I XL 
TFFF .. l, ftpf .. Cr , RPf .. RPF-1 

.,, 
0 

"' 0 .., 
rn 

"' > 
Cl 
"' ~ VI 



;: 

~ 
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NECESSARY STACX 
HEX CODE llNE~OHIC FMILY OPERATOR CONDITIONS 

AROF ~ROF 

i 
YFO 
(COht) 

UFE NC>OP H "" - -
oper"at lon 

Uff IM.D II lnv• lld - -
op.t-r ator 

g 

~ .. 

OPERATOR ACT ION 

If (J.{clioncted ' •S IB) • Y(elior-
aGter]; TFfF+O, RPF..f\Pr • 1: 
DI &.-0 I 8i-I ,@ENO~DJ (0 ,O), 
8r+AP~, Ar+'I r, and 

(If (A{choracead :<S ii) ~ Y[chor-
•ctet]; Sl8•Sl0+1, Dl@+I} 
unt 11 R¥Zf• I •srnR-0; Ps ENOE. 
.\OJ(O,O), 8r<-l\PF, Ar<•Yr tnd@ 

SECL•·l, and® 

qFOl+l 

t f EDIT = O; lnva l Id opera tor 
Snterru:pt occ.urs 

If EDIT• 1; RPf+Cr, ENDE~l , 
arid inva• Id ope rator fnl•t'ruf)t 
oce..,ts 

STACK .. FTER HARDI/ARE 
O~El\ATION FlOll CHART 

AROF 8ROF 

- - X7 

- . X8 

.,, 
g 
"' V> 

"' 0 

"' 0 

~ 

~ 
0 

"' "' 

"" "' 

.. 
c .. 
~ .. 



.. 
0 

~ .. 

.'-"' 

~ 

' 
~ 

J 

~ 

5 

' 
1 

8 

' 
A 

8 

• 
D 

£ 

F 

·.i.ALC VA.LC 

'fAlt l1Al( 

Vli\( l/A.t.C 

VI.(.< ~Al( 

"""C NAllC 

.... , NAMC ·- --...,., .... , 
AOO $!>ST 

I.AHO LOR 

U.FL &RlR 

U•o ONE 

~((f l>S" 
lHD P~CO 

Tl SO TCE.b 

Cl.SO CCEO 

OPERATOR HEXADECIMAL CODE ASSIGNMENTS 
PRIMARY 

VAl( liAlC VA\.C YAlC .... ,, v-.Lc VALC V&L( YALC YALC vAt.C YALC 

'tAt,( YAIC VAl( ..... , ..... c YAU ~.u.c ..... nu: VAtC V,\lC ., .... , 
VAlt l•At.t VAtC \IA\( '\1•1.t YA\C YAt.t VAU 'l'At.C' VAll. V~Lt VAlt' 

.... , 11'1.t.( YA.LC \'~l( n.1,.( .... , VA\( "lrlC VA\( "At.( \'Al( Y-.tc 

NAttC ""'' ..... , NN1( NNlt . .,., MAJ<C .... , _, 
NNI( ..... , N,tM( 

""'" """t NAKt ..... , NA"C . .,., .... c NAl<C . .,., NA"C Nl,HC ,.Ant 

,,_ _, ... , ..... , """ - """' 
..,,,, ..,., 

_, 
_, 

"""' ..... , ..... , NAMC ""'' "'"c ..... , NNIC . .,,, flAML: NAMC N.OC NAMC 

HULT Otv~ JOW lOW ...... ttl'Clt llSS tltt~ t~r-. lSIQ l'l'll NtQl 

LHOT L~QV SAHE \'A.Ill:• ••Er o&st FLU: ... TR ISOL fll,0 I Ni" OlllS 

s•u• EXIT SlU NXLft INl))I: "f.'TN f)8F'l oerR 081JH ENT fl hAL MXlV 

LT9 LT14 PUSH DU'l EX~H DUPI,. STOD STON OVlll) OVRN LOAD 

~c•• .... SCllS OS~ \(A, os•• SC'tA ~ .. •oo •OU ~11(;1 SNlll 

l'10 l\110 TWDQ S ISO SXIN RO ff TEE.ll PA(.ll 1xsu T\llU n..iu EXtU 

TGTO TLtO TEQD lW(O flJNO Tl.SU TGEU 1'.TU 1U:U T('tU TnlU 

ll:fO Cl!O CEQD Cll(O tl~IJ t~[I) "TU ClEU C!qu c:t<£U 

. ....,., 

.... , VAi,.( D J 

VAl( .... , ' J • 
VAlC \ 1Al.t 1 J 

~•C.( •U.C J J 

""" NAM( ' K 

c: .. ,,. 
0 
c: 
0 :c .. 

N.011( .... , s K 

"' _, 
"""' • II 

"""' HA"C I • 
c> ... 
0 
0 

( .. ~ ... ""'' a A 
% .. z 

9R~T .... ' 8 

Mr.ST '"' A c 

IT~e •PN 8 D 

0 ... • 0 
"' 0 0 
n .. 
"' "' "' •f!IO ·~IC$ f f ~ 

AUi MAl.1' 0 • 0 
-0 ,,, 

TUMU ( c 
N00' NV'LO ' ~ 

s: ... 
0 ' .. .. 
"' ... 



• '°'" ..... , l 'JllZ 

• 
• 
• ' sr.c 

• - - -· 1lll'O -l 

' SUD $CO JCTO SUD llQD 

·OPEAATOk HUADfC lllAL. i;00E ASSIGNM£1ff5 (C..,t) 

SlllT IU t 

ot•• 
lTM lSUI' 

swn 

SllE-0 

DUI 

"llTGO 

...... ~· 
TlllS .., .. 

ILSU 

COIT 

1 

SCH $CIO 

LOOI 

u•• ..... tllO• Ll)f)T 

UAR Nr1I 1V11I MV 

SC(1) . $4TU SLEU $!1)41 

..... 
"' ~ 
"' .. .... 
0 ,. 

~ 

-I Hl¥U • ( 

8 • 
1..sll POI\. •WU • c 

llLI !llql • .. 

0 ..,, ... .. 
~ 
0 • .. i "' g 

I ... 
""" llAl.T • , • 

[ c 
SN[U ..... IM.O ' H 

• .. 
8 
z 
~ 

I 
0 ,. 

llM.T D 

llYl.O F 

~· 
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SECTION l 

MDL OPD.A TOl.S 

) 
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SK1JOH 2 - CONJIMS ( 
SECTIOll 2, HOL OPERATORS 

( 

( 

( 

(. 
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A[8,3] 

IUlllOUOMS •I· 6100 ffANOM>OK 2-1 

SECTION 2 
MDL OPERATORS 

• ir-dlcates thNe ~secut Ive bits with A08F being 
tile ••on •l91>1f icaot 

A(8:~1 • OGllD • iodlcotK the bln•ry value assi9ne4 to five ~Its 
with tbe left digit being the most slgnlf;ce<>t 

~'O","I", or •"J.•• • binary v4luH de$.f9t1ates ii tlv.n b•c to be 
0 fatsc'\ "true", or 0 ins19t1Hfc1nt•• re1pectl"'••y 

( ) • addre•Hd by 

- tn6iatt.~s .,, '"OR'• f~ncUon 

[ l .. contann. of 

• "Set to or rep laced by 

~ ~ OP(UTION 

SCI A{2:2)•10 Sets 8 fl lp-flC>ps @ C[8:8l 
tpeclfied In A[l0:9) 

to valu• 

Sll A(2:2]•01 Set• 8 fl fp•flop• @ C[8:8J to v•I•• 
•pectfied In A[I0:8J, .,.,, clocl< pul .. 
200 n1not1teonds lat•r if OISF•O or 

) 600 ne~e<oodt ••ter t f O•SF-\. 
~ 

TSS A[6:6)-001COO Emi cs clock puhc, ~ares output of 
OM of eight fl lo-flops ,.ie~ted bV 
A[,:)) ' C(8:8J to tluo ,, ... of 
A[IO:IJ. Sets URI or EUl •nd h•lt• 
processor 0$>er1tlon if ml~Com1>arlson 
oecun. 

( ) nR llf6:6)•101000 tlrliu .:loc.k puhe. ~~res. output of 
one of ai9ht f1 ip-flop$ iCl•cted by 
A(9:J} ~ Cf8:8J co the st»te of 
A[IO:IJ. R .. ets URI or lRR2 if • 
Cotripu i «in OCt;.VT't • 

SSi. A[6:6]•01 I000 ~ri&s output of one of e I ght flip-
flops • .,1ectad br A[9:3] @ C[$:8) to 
<ht •t•t<. of llflO:lj. kU ERM« 

) U:R2 If 11 mi $.comp•r hon occurs. 

PfllM fEO 11< U. 9. A"'EftlC• ~00274 



2-2 IUllOUCM45 • I 6700 HAHDIOOK 

MDL OP ERA TORS ( ) 

11!!L ~ OPERAT ION 

SR£ A.{6:6) - 111000 COl!ltJ.ares outJMllt of one of e. ltht f lip- ( ) 
"°"• sel&etod 1'y A(9:3) @ C(8,BJ to 
tM •lllt• of A{ 10: 1]. ~uu Ell!\l <>< 
tW U a ~hcc-.-•rhon oceur,. 

E•O A()•))• IDO It ([Ml + £Rt2 • HLTF) • I ol>CI 
CY~O, £Ml..O, Et t?-0, and NDL 

~=:~I~= ![I :~~·r•:,.:i ~·~~l]~g strJng 
If (Ett l • £Rt2 * Hllf) • 0, the n a ( 
NO··O' occ.urs • 

UZI A[8!8)~1 10UOOO '"h1bi ts output of M to e.uH thtt 
next OOll"9Pd to be fetc.l'\e.d from 
• dd,reu o. 

CPN A(8:8)-00IXOOOO for,111• ENA GMINlnd lf Ef\k1•l , other-
wise beC()IM.s a HQ~OP. 

ENR A(B•B)-01000000 Ch~•rt .t4DL neSJi:ltar$ end ctlengu "OL 
to l/O operation 

SAi> A(8:8)•10000000 If CYCN-1 then HA[I0:2)+A[10:2J •nd 
HA(B:B)•C(818) 
It CYCH-0 t hen • 00-0P oc;.c.urs. 

( ' 

() 
PAUrlTE'D UC U.S. AME:9t1CA 
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SECTION 3 

) DATA COMMUNICATIONS PROCESSOR 

INSTRUCTIONS 

) 
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SECTION 3 - COHTfHTS 

SECTION 3. PATA C01111UHICATIONS PROCESSOR INSTRUCTIONS 
PCP lnstructloo list (by Group) .• • • 
PCP Ins truction List (by Mnemonic) •• • 
DCP Instruction Lht (by Operation) •• 
Undefined Operation Codes • • •• ••. 
Operator (Instruction Se t) Oescr l ptlons 

Group 0 
Group I 
Group 2 
Gr""f> 3 
Group ~ 

The terms 11Multlplexor11 •nd 11 1/0 Processor" are synony110us. 

( 

3-1 
3-3 
3-5 
3-8 ( 3-, 
3-, 

3-10 
3-11 
3-11 
3-12 

( 

( 

( 

( 



IUHOUGHS - I 6700 HANDBOOK 3-1 

) SECTION 3 

) 

) 

) 

( ) 

) 

DATA COMMUNl(:ATIONS PROCESSOR 
INSTRUOIONS 

DCP INSTRUCTION LIST (BY GROUP) 

Group Op Code A Field HNE Operation 

0 00000 000 IDLE Idle 

00010 ovv AWi Adapter Wr i te 

00010 IVY AWRR Adapter Interrogate 

00001 vvv BKP Stop/Branch on Breakpoint 

00011 100 SHFT Shift" HA Registers R.ight 

00011 101 HEYU Set Sys tern Interrupt 

00011 000 HSKW Set Cluster Hask Register 

00011 001 HSKR Read Clus ter Mask Register 

1 00100 000 ARWN Adapter Read When Needed 

00100 001 ARIN Adapter Read If Needed 

00100 010 DBYZ De.crenient Branch Y I s Zero 

00100 011 DBYN Decrement Branch Y Is Non-
Zero 

00100 100 BRAN Branch If Systsn Attention 
Needed 

00101 vvv GOTO · Branch 

00110 vvv GOX Branch Relative with X 

00111 vvv GOI Branch Relative lndl rec:t 

2 01000 000 HOVE Hove Ha 1 fword 

01000 001 LHRI Loca I Hentory Read Ind i rec:t 

01000 010 SHRD Scratchpad Memory Read 
Direct 

01000 011 LHRD L~I Hewiory Read Direct 

01000 101 LHWl Local Memory Write Indirect 

PRINTED IN U. S. AMERICA !!000271 
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BURROUGHS - II 6700 HANDBOOK 

DCP INSTRUCTIONS 

DCP INSTRUCTION LIST (BY GROUP) (Cont) 

Croup Op Code A Field HNE Operation 

2 DlDOD 110 SHWD Scratchpad Memory Write 
Direct 

01000 111 LHWD Local Memory Write Direct 

01001 001 HHR Ha i n Memory Read 

01001 100 HHWU Hain Memory \rfrite 
Uncond 1tiona1 

01001 101 HHWR Main Memory Wr i te Uncondi-
tional Retain Readout 

01001 110 HMWP Ma 1 n Memory Protected Wr f te 

01001 111 MMPR Hain Memory Protected Write 
Re ta i n Readout 

3 01100 000 HAD Ha I fword Add 

01101 000 HAOB Halfword Add 8 Literal 

01100 100 HSB Halfword Subtract 

01101 100 HSBB Ha I fword Subtract B Literal 

01110 vvv TRAN Trans late 

01111 oov PARY Parity 

4 11101 AAA ADO Add 

11110 AAA AODB Add 8 Literal 

11111 AAA ADDC Add C Literal 

10000 AAA SUB Subtract 

11000 AAA SUBB Subtract B Literal 

11100 AAA SUBC Subtract C LI tera I 

10101 AAA LAN Logical AND 

10110 AAA LANB Logical AND B Literal 

10111 AAA LANC Logical AND C Li tera 1 

10100 AAA LAOM Logical AND-OR HA 

PRINT![) IN U.S. AMERICA ~000276 
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DCP INSTRUCT! ONS ) 
DCP INSTRUCTION LIST (BY GROUP) (Cont) 

Group Op Code A Field HNE Operation 

) 4 10001 AM LOR Logical OR 

10010 AAA LORB Logical ORB Literal 

10011 AAA LORC Logical OR C literal 

11001 AM LEO Logical Exc;lusive OR 

11010 AM LEOB Logical Exclusive OR B 
Literal 

11011 AM LEOC Logical Exclusive OR C 
) ) 

Li tera 1 

DCP INSTRUCTION LIST (BY MNEMONIC) 

HNE Operation Group Op Code A Field 

ADD Add 4 11101 AM 

ADDB Add B LI tera I 11110 AAA 

ADDC Add C LI tera 1 11111 AM 

ARIN Adapter Read If Needed 1 00100 001 

AR\IN Adapter Read When Needed 1 00100 000 

) 
AWi Adapter Wr l te 0 00010 ovv 

AWRR Adapter Interrogate 0 00010 lVV ) 

BKP Stop/Branch on Breakpoint 0 00001 vvv 

BRAN Branch If Sys tern Attention 1 ODlOO 100 
Needed 

) DBYN Decrement Bra~ch Y Is Non-Zero 1 00100 Oil 

DBYZ Decrement Branch Y Is Zero 1 00100 010 

GOI Branch Relative Indirect 1 00111 vvv 

) 
GOTO Branch 1 00101 vvv 

PRINTED IN U.S. AMERICA ~000278 
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OCP INSTRUCTIONS 

DCP INSTRUCTION LIST (BY MNEMONIC) (Cont) 

MNE Operat Ion Croup Op Code A Field 

GOX Branch Relative with X 1 00110 vvv 

HAD Ha1 f\lllOrd Add 3 01100 000 

HAD8 Ha 1 fword Add B literal 3 01101 000 

HEYU Set System Interrupt 0 00011 101 

HSB Ha1fword Subtract 3 01100 100 

HSBB Halfword Subtract B Literal 3 01101 100 

IDLE idle 0 0000 000 

LAN log lcol AND 4 10101 AAA 

LAN8 Log l ca1 ANO 8 L i teral 4 10110 AAA 

LANC loglca1 AND C Uteral 4 10111 AAA 

LAOH logical AND-OR MA 4 10100 AAA 

LEO Log I ca I Exel us Tve OR 4 11001 AAA 

LEOB Log ical Exel us Ive OR B Li tera 1 4 11010 AAA 

LEOC Logical Exclusive OR C literal 4 11011 AAA 

LHRD Local Memory Read Di rect 2 01000 Oil 

LHRI Loeal HeRK>ry Read lndi rect 2 OlODD 001 

LHllD Local Men.ory Write Direct 2 01000 111 

l.MWI Local Hemory \Ir 1 te lndl rect 2 01000 IOI 

LOR logf caJ OR 4 10001 AAA 

LORB Logical OR 8 Li tera1 4 10010 AAA 

LORC Logical OR C literal 4 10~11 AAA 

HHPR Hain Memory Protected Write 2 01001 111 
Reta In Readout 

HHWP Ha In Memory Protected Write 2 01001 110 

HHR Hain He1DOry Read 2 01001 001 

PRINTED IN U.S. AMERICA 500027' 
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) DCP INSTRUCTIONS 

DCP INSTRUCTION LIST (BY MNEMONIC) (Cont) 

MNE Operation Group Op Code A Field 

) HHWR Hain Memory Write Uncondi- 2 01001 IOI 
tlonal Retain Readolit 

MMWU Hain Memory Write Unconditional 2 01001 100 

HOVE Hove Ha 1 fword 2 01000 000 

PARY Parity 3 01111 DOV 

) MSKR Read Cluster Mask Register 0 00011 001 

MSKW Set Cluster Mask Register 0 00011 000 

SHFT Shift MA Registers Right 0 00011 100 

SMRD Scratchpad Memory Read Direct 2 01000 010 

SMWD Scratchpad Memory Write Direct 2 01000 I JO 

SUB Subtract 4 IOOOO AAA 

SUBB Subtract B Literal 4 11000 AAA 

SUBC Subtract C Literal 4 11100 AAA 

TRAN Translate 3 01110 vvv 

) 
DCP INSTRUCTION LIST (BY OPERATION) 

Operation HNE Group Op Code A Field 

Adapter Interrogate AWRR 0 00010 IVV 

Adapter Read If Needed ARIN I 00100 001 

) Adapter Read When Needed ARWN I 00100 000 

Adapter Write AWi 0 00010 ovv 

Add ADD 4 11101 AAA 

Add B Li tera I ADDB 4 11110 AAA 

Add C Li tera I ADDC 4 11111 AAA 

) 
PRINTED IN U.S. AMERICA !!000276 
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l>CP INSTRUCTIONS c 
QCP INSTRUCTION LIST (BY OPERATION) (Cont) 

Operation lllE Group Op Code A Field 

Branch GOTO I 00"101 vvv 
Branch If Systea Attention BRAN I 00100 100 

( 
Needed 

lnnch Relative lndi rect GOI I 0011 I vvv 

Branch Relative With X GOX I 00110 vvv 

Decre«ient Branch Y Is Non-Zero OBYN I 00100 Oil ( 
Decrement Branch Y h Zero OIYZ I 00100 010 

H• 1 fword Add HAO 3 01100 000 

Halfword Add 8 literal HADB 3 01101 000 

Halfword Subtract HSB 3 01100 000 

Halfword Subtract B LI ten I HSBB 3 01101 100 

Idle I OLE 0 00000 000 

Local Memory Re•d Direct LHRO 2 01000 Oil 

Local Memory Read lndi rect LHRI 2 01000 001 

Local "81M>ry "'rlte D1 rect LHWD 2 01000 111 

Loca I l"eflory Write lnd1 rect LHWI 2 01000 IOI 

Logical AHO LAii 4 10101 AAA 
( 

Logical AND 8 Literal LANB 4 10110 MA 

L09lcal AHO C literal LANC 4 10111 AAA 

Logical AllD-oR HA LAOH 4 10100 AAA 

Logical Exclusive OR LEO 4 11001 AAA ( 
Logical Exclusive OR B Uteral LEOB 4 11010 MA 

Logical Exclusive OR C Literal LEOC 4 11011 AAA 

Logical OR LOR 4 10001 AAA 

PltlNlEO IN U.S. AllEAfCA 
c 
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) DCP INSTRUCTIONS 

OCP INSTRUCTION LIST (BY OPERATION) (Cont) 

Operat ion HNE Group Op Code A F'leld 

) 
Logical OR B literal LORD 4 10010 AAA 

Logical OR C Literal LORC 4 10011 AAA 

Kain Memory Protected Write HHWP 2 01001 110 

Main Memory Protected Write Hl1PR 2 01001 111 
Reta 1 n Readout 

) Kain Memory Read MMR 2 01001 001 

Ha.i n Memory Write Uncond it i ona HllWlJ 2 01001 100 

Hain Memory Write Unconditional MMllR 2 01001 101 
Reta i n Readout 

Hove Halfword HOVE 2 01000 000 

Parity PARY 3 01111 oov 

Read Cluster Mask Regf ster HSKP 0 00011 001 

Scratchpad Memory Read Direct SHRO 2 01000 010 

Scra~chpad Memory Write Dl rect SMWO 2 01000 110 

Set Cluster Mask Register HSKW 0 00011 000 

Set Syste111 Interrupt HEYU 0 00011 101 

) Shift HA Registers Right SHFT 0 00011 100 

Stop/Branch on Breakpoint BKP 0 00001 vvv 

Subtract SUB 4 10000 AAA 

Subtract 8 ll teral SUBB 4 11000 AAA 

) 
Subtract C Literal SUBC 4 11100 AAA 

Trans late TRAN 3 01110 vvv 

) 
PRINTED IN U. S . AMERICA 50002715 
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DCP INSTRUCTIONS 

UNDEFINED OPERATION CODES 
Operators containing undefined operation codes are not released ; they 
act like the Idle Instruction. The following codes ilre exceptions to 
the above rule: 

Oper-atlon Code Interpreted As Instruction 

01000 100 01000 000 Jitove half-word 

01001 000 01000 000 l'tove ha \f-word 
' 

01001 Oln 01000 000 Kove ha 1 f-word 

01100 001 01100 000 Helf-word Add 

01100 Oln 01100 000 Half-word Add 

01100 101 01100 100 tt.lf-.ord Subt'rect 

01100 11n 01100 100 Half-word Subtract 

01101 011 01101 000 Ha Jf-word Add, llterol 
In the B field 

01101 Oln 01101 000 Ha I f~rd Add, J lteral 
In tho B field 

01101 101 01101 rbo Half-word Subtract, 
JI teral In the 8 f1eld 

01101 lln 01101 100 Half-word Subtract , 
1 lteral In the B field 

01111 Oln 11001 nnn Exclusive OR 

01111 Inn 11001 nnn EJCcluslve OR 

PRINTED IN U.S. AMERICA sooozre 
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OPERATOR DESCRIPTIONS 

OPERATOR (INSTRUCTION SET) DESCRIPTIONS 

(A) 

A 

+ 

~ 

A+B 

• or 

: or or , 

rA 

rB 

Example: 

8(2:3] 

GROUP 0 

The parentheses are used to indicate that 11A11 is 
pointing to an address located within memory. 

Indicates that a I iteral value is contained within 1 'A' 1
• 

Indicates an arithmetic plus sign. 

Indicates an arithmetic equal sign. 

Indicates not equal arithmetically. 

Indicates that "A11 is replaced by "B". 

An asterisk or a period tndicates a logical AND. 

A colon, semicolon, or conma indicates a separator. 

Indicates versus. 

Indicates row A. 

Indicates row B. 

Indicates three bits of the 8 register, starting \ol'ith 
bit 2 and counting toward bit 0 (e.g., bits 2, 1, and 
0 of the B register). 

OP "A" 
Mnemonic Code Field Des er i pt ion 

IDLE 00 Idle unti 1 fault 
or time-out) 

Interrupt (e.g.• inl ti al ize 

AWi 02 0 ••• 3 A• 0: normal; CUM+M.AC.AI 
A• I: Al~; CLlll<-AA.AC.AI 
A• 2: AC+8; CLIN+AA.AC.AI 
A• 3: AC+B; Al~; CLlll<-AA.AC.AI 

AWRR 02 4 .•. 7 A• 0 norma I; CLIH<-AA.AC.AI: AC.Al~LIN 
A• I Al~: CLlll<-AA.AC.AI; AC.Al~LIN 
A• 2 AC+B; CLIN+-AA.AC.AI; AC.Al~LIN 
A• 3 AC+8; Al~; CLlll<-AA.AC.AI; 

AC.Al+CLIN 

PRINTED IN U.S. AMERICA ~000276 



3-10 IUHOUGHS - I 6700 HANDIOOK 

OPERATOR DESCRIPTIONS 

GROUP 0 (Cont) 

OP "A11 

Kn...,..lc Code field 

BKP 

SHFT 

HEYU 

HSKW 

HSKR 

GROUP 1 

01 

03 

03 

03 0 

03 

OP 11A11 

Hnecnon I c Code ~ 

ARWM 04 

ARIN 04 

DBYZ 

DBYN 

BllMI 

GOTO 05 

GOX 06 

GOI 

PRINTED IN U.S. AMERICA 

Description 

B:C • branch address; HA+IA; SPO-R++tA 

8(2 : 3) • number of shl fts -I 

8(2 :3] • 4; C not used ; 
Send Interrupt s ignal to multiplexor 

Cltll+AC . AI 

AC . Al+CHR; M+O ; B:C not used 

Des er I pt I on 

CAN• 0 : wa i t 
CAN • I : AA.AC.Al+CLIN ; IA<-8.C; CFO: l<-0 

CAN • 0 : end 
CAN • I : AA . AC.Al+CLIN; 

IP..B . t ; tf0 '1 <-0 

~; g ~ ~~;B~~ ; CFO.tfl<-0 

Y • 0 : end 
Y (. 0 : IA+B :C; Y+-Y -I; 

CFO.CFl<-0 

HSAN • 0 : end 
HSAN • I : IA+B :C; CFO : 1+0 

No match: end 
If metch: IP..B.t 

CFO . CFl<-0 

No match: end 
If match: lA<t-8 . C, 

CFO :CFl<-0; IAO+IAO+X, 
IAl+IAl+I 

A• used for the branch condition If match : 
IA<-B. C; 11+-Y; CFO: l<-0; IAO+IAO+(B) 

$000271 
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OPERATOR DESCRIPTIONS 

GROUP 2 

OP "A" 

"-" ~ Code lli!i.. Description 

MOVE 08 (C)+MA; MP...(8) 

LMRD 08 HA+B.C; 11<-LH(HA) 

LHRI OS (C)+MA; H,0...(8) 
w.u4(HA) 

\__,,-" 
LHWD 08 H,0...8.C; LH(HA)+W 

LHWI OS (C)+MA; 
LH(HA)+W 

HA+(8) 

SHRD 08 (C)+HA; W+SH (B) or R(B) 

SHWD os SH(C)+W or R(C)+W ·I; 
HA+(B) 

HHR 09 (C)+MA ; H,0...(8) ; -(HA) 

HHWU D9 (C)+MA; HA+(B) ; HH(HA)+W 

HHWR D9 (C)<t!A; H,0...(8); 
HH(HA)+W; \l+llH(HA) 

HHWP 09 (C)+MA; H,0...(8); 
HH(HA)+W only If bl t 4S • 0 

HWRP D9 (C)+MA; HA+ (B); \l+llH(HA); 
HH(HA)+W ooly If bit 48 • 0 

'--" GROUP 3 

OP 11A11 

Mnemonic Code Fl old Description 

HAD oc (C) al I rows+f1A a 11 rows + 
(B) all rows; C FO+ca r ry ; 
CFJ+all sums zero 

HADB OD ( C) all rows<t!A a 11 rows +B; 
CFO+carry; CFl+ol I sums zero 

HSB oc (C) 111 rows+HA 111 rows -
(8) all rowsi CFO+borrow i CFl+ 
ol I rema I nders zero 

~ 
PRINTED IN U.S. AMERICA &000278 
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OPERATOR DESCRIPTIONS 

GROIJP 3 (Cont! 

OP "Au 
Hneononlc ~ E!.!.!i. Deter I pt Ion 

HSIB OD (C) •II row1+MA 111 rCM1 ·B; 

TRAN OE (C)+trons l•tor+(B); 
A• type of tr1n1l1t .lon 

PARY OF O+ (C)+(B) and fix parity 
A • 0: odd \ 
A• I: even 

GROUP 4 

DP "A" 
Mne.onlc Cod• Field Description 

ADD ID (C)+(A)+(B)+CFO 

ADOB IE (C)+(A)+B+CFO 

ADDC IF A~ I (A)+(B)+C+CFO; 
(B)+(B)+C+CFO; 

SUB 10 (C)+(A) • (B) ·CFO; 
CFO+eorrow out; CFl+reMBlnder zero; 

SUIB 18 (C)+(A) ·B ·CFO; 
CFO+f>orrow out: CFl•rllftllilnder zero 

SUBC IC A~ I: (A)« • (B) • CFO; CFo.-borrOW' out; 

' CFl+r8'11lnder zero 
A" I : (9)+( - (8) - CFO ; CFO+borrow out t 

Cfl+r..,.lnder zero 

LAH 15 (C)+(A) • (B); CFO+O ; CFl+re1ul t zero 

LAH9 16 (C)+(A) • 8; CFO+O; Cfl+resul t z•ro 

LANC 17 A~ I: (A)« • (9); CFO+O ; CFl+retult zero 
A" I: (B)« • (B); CFO+O; CFl+resul t zero 

LAOH I~ A~ I: (A)+(C • !B)) or llA(rA) 
A• I: (B)+(C • 9)) ol HA(rB) 

CFO+O; CFl+res It zero; 

l'ttlNT£D IN U.I . AM!JtlCA S0002TI 
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OPERATOR· DESCRIPTIONS 

GROUP 4 (Cont) 

OP 11A11 

.._,; Hnetn0nl c Code Flo Id Oescrletlon 

LOR 11 (C)+(A) or (8) 
CFO+-O; CFl•rasul t zero 

LORB 12 (C)+(A) or (8) 
CFO+O ; CFl+resul t zero 

.__/ LORC 13 A~ 1: (A)+(8) or C; CFO+O 
A• 1: (B)+(8) or C; CFl+resul t zero 

LEO 19 (C)+(A) + (8); 
CFC><-0; CFl+resul t zero 

LEOB IA (C)+(A) + (8); 
CRC><-0; CFt+result zero 

LEOC 18 A~ 1: (A)+i: + (B); CFO+O; CFl+result zero 
A• 1: (B)+i: + (B); CFO+O; CFl+resu\ t zero 

PRINTED IN U.S. AMERICA 5000271 
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SECTION 4 - CONTENTS 

SECTION 4, WORD FORHATS 
Basic Word Structure .•• ••• • 
Des er 1 ptors • • • • • , • • • • • 

Pr:~(~r ~;~ n.~fV o!!~r ~::~ n~s : 
Copy Oescr 1 ptor • • • • • 

Word Identification ••• •• 
Character Representation ••. 

8-Bi t Bytes (EBCDIC Code) , 
6-Bit Chan1cters (BCL Code) 
4-Blt Digits (Packed BCD) 

Signs of Numer i c Fi e l ds • 
Single Precis ion Operand • • , 
Occurs Index Word • • . • • , 

RHult ' of OCRX Operator • • 
Scan In and Scan Out Function Words 
Interrogate 1/0 Path Function Word 
1/0 Path Result Word Returned ••. 
Interrogate Per i pheral Status Function Word 
Status Vector Word Returned ••••• 
Read Result Descr i ptor Function Word . 
Result Descriptor Returned .••. , . 
Read Time-of-0.y Func t ion Word • • • • 
Time of Day Word Returned • • • • • • 
Read Interrupt Reg i ster Funct ion Word 
Interrupt Register Word Returned . , • 
Read Interrupt Huk Funct ion Word •• 
Interrupt Mask Word Returned. • • • • • • • 
Read General Contro l Ad•pter Funct ion Word. 
Response to Read GCA ••••••• , • • • • 
Interrogate Per lpher•l Unit Type Funct ion Word. 
Unit Type Word Returned . , ••••• 
Re•d Interrupt Llte r•I function Word. 
Interrupt LI ter•I Word Returned • • • 
lnl ti ate 1/0 Funct ion Wor d •••• , • 
Area Descriptor Sent to Hu1t i plexor , 
Set Ti11e of Oay Clock Function Word • 
Time of Day Word Sent to Hulttplexor . 
Set Interrupt Mas k Function Word • •• • 
Interrupt Kask Word Sent to Mult i plexor • 
Set General Control Adapter Function Word 
tndlrect Reference Word •••• 
Stuffed Ind I rect Reference Word 
Double Precision Oper•nd. 

Fl r s t Word • •••• •. 
Second Word . • • • • • 

l'tark Stack Control Yard • 
Ret\lrn Control Word •• . 
Top of Stack Control Word 
Segment Descrl ptor . • • 
Program Word •• • ••• 

Syllable Decode Table . 
Step Index Word • 
Data Descrl pto r • • • ••• • • 
Str ing Descr i ptor (Non-Indexed) 
String Descriptor (Indexed) 
Program Control Word • • • • • , 

The terms 1'HultlplCJtor11 and 111/0 Proce51or11 are synonymous. 

4-1 
4- 2 
4-2 
4-2 
4-2 
4-3 
4-5 
4-5 
4-5 
4-5 
4-6 
4-7 
4-8 
4-8 
4- 9 

4-10 
4-10 
4-11 
4-11 
4-12 
4-12 
4-13 
H3 
4-14 
H4 
4- 15 
4- 15 
4- 16 
4-16 
4-17 
4-17 
4-18 
HS 
4-19 
4-19 
4-20 
4-20 
4-21 
4- 21 
4-22 
4-23 
4- 24 
4-25 
4- 25 
4-25 
4-26 
4-27 
4-28 

·-·~ 4-30 
4-30 
4-31 
4-32 
4-33 
4- 33 
4-34 

( 

( 

( 

( 

( 

( 
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) SECTION 4 

WORD FORMATS 

J BASIC WORD STRUCTURE 

) 

) 

) 

) 

,..- -:-i 
f'ARITY1 
I 
t s1: 47 43 39 35 31 27 23 19 15 11 7 3 

T 50 46 42 38 34 30 26 ~ 18 14 10 6 2 

A 
49 45 41 37 33 29 25 21 17 13 9 ·5 1 

G 48 44 40 36 32 28 24 20 16 12 8 4 0 

DATA FIELD 

51 - Parity bit (odd parity) 

50 •> 48 - Tag field 

'47 •> 0 - Data field 

The processors and multiplexors of the B 6700 pr l niari Jy handle 11words11 

of infonnetlon. Each word is rude up of a data f 1e1d, a tag fietd, 
and a parity bit. The tag field l s the major factor determining the 
rreanlng of the data field. 

PRINTED IN U. S. AMERICA ~00027& 
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DESCRIPTORS 

DESCRIPTORS 

PRESENCE AND COPY BIT MEANINGS 

MOM (ORIGINAL) DESCRIPTOR 

47 46 
~~ 

0 0 

COPY DESCRIPTOR 

47 46 
Presence ~ 

0 

PfUNTED IN U.S. AMERICA 

Data/code-segment absent; 
Dis k address In (19 :20], 
Size in (39:20). 

Data/code- segment present; 
Core address in [19 :20], 
Size In [39 : 20). 

Meaning 

Data/code-segment rnay or may not 
be present. See presence bit in 
original. Core address of MOM 
descriptor In [19 :20] . 

Data/c;ode segment present . 
Core address in [19 :20). 

( 

( 

( 

( 

( 

( 
!5000276 
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) WORD IDENTIFICATION 

WORD IDENTIFICATION 
TAG DATA (HEXADECIMAL) 

@] l-l-l-l-l-l-1-1-l-l-l-l-I Single Precision Operand 
or 

Occurs Index Word 

) 

0 H-H+H-H-1-1-1-1 lnd l rect Reference Word 

0 H-H-H-l-H-1-1-1-1 
) 

EJ 1+1-1-1-1-1-1-1-1-1-1-1 
Stuffed Indirect Reference Word 

[TI lsl-H-H-l-H-1-1-1-1 
IT] H-H-H-H-l-!-1-1-1 

~ H-1-1-1-1-l-l-l-l-H-I Doub1e Precision Operand 

Hark Stack Control Word or 

51 l-l-!-1-1-1-H-!-l-l-!-I Return Control Word or 
Top of Stack Contro 1 Word or 
Progran Word (Code) 

) ~ H-H-l-H-l-H-1-1-1 Segnient Descriptor, HOM, Absent 

~ 141-1-H-H-H-H-H Se!Jnent Descrl ptor, Copy, Absent 

~ H-H-l-H-H-1-1-1-1 Segment Descrl ptor, HOM, Present 

) 
@] H-l-1-1-1-1-1-1-l-l-l-I Segment Descriptor, Copy, Present 

~ l-H-H-1-1-H-l-H-I Step Index Word 

,) 
PRINTED IN U.S. AMERICA !!1000276 
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WORD IDENTIFICATION 

@] l-H-l-l-l-l-l-l-1-1-l-I 
@J I+ l-l-l-l-l-l-1-1-1-1-1 
@] 1-1+1-1-1-1-1-1-1-1-1-1 
@] l+l-l-l-l-l-l-l-1-1-l-I 
@] I, H-l-l-l-l-l-1-1-1-1-1 
@] l2R-l-l-l-l-l-l-l-l-H 
@] 14 8-1-1-1-l-l-1-l-l-l-I 
@] 158-l-l-l-l-l-l-l-l-l-I 
@] 16 8+1-1-1-1-l-l-l-l-I 
@] lsH-1-1-1-1-1+1-l+I 
@] l9R-l-l-l-l-l-l-l-l-l-I 
@] IAH-1-1-1-1-1-1+1-l-I 
@] lcH-l-l-l-l-l-1-1-1-1-1 
@] l0R-l-l-l-l-l-l-l-1-l-I 
@] IEH-l-l-l+l-l-1-1-1-1 

~ 1-1-1-1-1-1-1-1-1-1-1-1-1 

0 l-l-l-l-l-l-l-l-1-1-l-l-I 
PRINTEO I~ U.S. AMERK;A 

Word Data Descriptor, Sing1e. 
Read/Write 

Word Data Descriptor, Double, 
Read/Write 

Word Data Descriptor, S rngle, 
Read-only 

Word Data Descriptor, Double, 
Read-only 

String Descriptor, Non-Indexed 

String Descriptor, Indexed 

String Descriptor, Non-Indexed 

String Descriptor, Non-Indexed 

String Descriptor, Indexed 

String Oescrl ptor, Non- Indexed 

String Descriptor, Non-Indexed 

String Descriptor, lnde~d 

String Descriptor, Non ... lndexed 

String Descriptor, Non-Indexed 

Stdng Descriptor, Indexed 

Unltialized Operand 
(Software Us age - Block Exit) 
or DCP Code 

Program Contro1 Word 

5000276 
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CHARACTER REPRESENTATION 
CHARACTER REPRESENTATION 
8-Bit Bytes (EBCDIC Code) 

I 2 3 4 5 6 
~~~~~~ 

[PAR1TYl 
: s1: 

050 

049 

049 

47 43 

46 42 

45 41 

44 40 
'---y----/ 

MOST SIGNIFICANT 
CHARACTER 

39 35 31 27 

38 34 30 ~ 

37 33 29 25 

36 32 28 24 

6-Bit Characters (BCL Code) 

fARiT~ 
! s1: 
0 

50 

0 
49 

0 
48 

MOST SIGNIFICANT 
CHARACTER 

I 3 

~~ 

47 ~ ;)? 35 ~ 

46 42 :!Jl 34 ~ 
r-

45 41 37 ~ 29 

44 40 :!Q ~ ~ 

27 

26 

25 

24 

4-Bit Digits (Packed BCD) 

2 4 5 6 

23 

22 

21 

20 

23 

22 

21 

20 

19 

18 

17 

16 

19 

18 

17 

16 

15 11 7 3 

14 10 6 2 

13 9 5 1 

12 8 4 0 

'--y--J 
LEAST SIGNIFICANT 

CHARACTER 

!.: 11 7 ~ 

1.1 10 6 2 

~ 9 5 I 

~ 8 4 0 

'----.,-) '---...--) 
6 8 

LEAST SIGNIFICANT 
CHARACTER 

8 9 10 " 12 

p,i"RiTY1 
\ s1: 

----~~ r"-..r-"- /"""'-..,,.-"--.~ ---

050 

049 

045 

47 43 

46 42 

45 41 

44 40 

'-v-' 
MOST SIGlllFICANT 

CHARACTER 

PRINTED IN U. S. AMERICA 

39 35 31 

38 34 ~ 

37 33 29 

36 32 28 

27 ~ 19 

26 ~ 18 

25 21 17 

24 20 16 

15 11 7 3 

14 10 6 2 

13 9 5 1 

12 8 4 0 

'-v-' 
LEAST SIGNIFICANT 

CHARACTER 

~000276 



4-6 BURROUGHS - B 6700 HANDBOOK 

SIGNS OF NUMERIC FIELDS 

SIGNS OF NUMERIC FIELDS 

The sign of a numeric fie1d is represented as fo1laois: 

a. 8-bi t characters 

The sign is in the zone bits of the least significant 
character (bits 7 thru 4 of the fiel~A bit configuration 
of 1101 indicates a negative nunber; any other bit configura­
tion indicates a positive nunber. 

b. 6-bit characters 

The sign is in the zone bits of the least significant 
character (bits 5 and 4 of the field}.A bit configuration 
of 10 indicates a negative number; any other bit configura­
tion indicates a positive nunt>er. 

c. lt-bit digits 

The sign is carried as a separate digit, and it is the most 
significant digit of the field. A bit configuration of 1101 
indicates a negative nuni>er; any other bit configuration 
indicates a positive number. 

PRINTED lN U.S. AMERICA 5000276 



BURROUGHS - B 6700 HANDBOOK 

SINGLE PRECISION OPERAND 

jPARITv1 
: 51: 

E 
47li43 

M4fi 1~2 
~5 1 ~41 
~ 

44 T4o 

Tag • 0 

47 - Not used 

3911_ ~ :!! 27 23 
~ 

38 34 ~ _j§ • .a~ 
OY .... 

37 ~ ~ 25 21 

36 ~ 28 24 20 

19 15 

,...y IA 14 , ....... .. 
17 13 

~ 12 

H - Sign of mant i s s a - t •negative, 0 • pos i tive 

.. Sign of exponent - 1 •negative, 0 • positive 

44 -• > 39 - Exponent 

38 • > 0 - Mantissa 

PRINTED IN U. S. AMERICA 

4-7 

TAG = 0 

11 7 3 

!!! 6 2 

9 5 1 

8 4 0 

~0002TG 



4-8 BURROUGHS - B 6700 HANDBOOK 

TAG • 0 

OCCURS INDEX WORD 
(A Register) 

iPARtlY. 
: 51: 47 43 39 35 

46 42 38 34 

4'4 40 36 32 

47 • > 32 • Length field 

31 • > 16 • Size field 

15 • > 0 • Offset field 

Re1Ult of OCRX Operator 

(8 Reg I sted 

31 27 23 19 

30 26 22 18 

Sl]ZE 
29 25 21 17 

28 24 20 l~ 

14 10 6 2 

]~ 8 4 0 

The OIW and the operand in the B register are used to calculate a new 
index value. Thls new value Is placed in the 8 register. 

PlltlMT[O IN U.S. AMERICA 5000276 



BURROUGHS - B 6700 HANDBOOK 
4-9 

SCAN IN AND SCAN OUT 

FUNCTION WORDS 

TAG 0 

jPARiT~ 
: s1: 47 43 39 ~5 31 27 23 019 U1~ 11 F1 Za 

46 42 38 34 30 26 22 Ois N14 10 F6 Z2 

45 41 37 33 29 25 21 017 I 13 9 F5 Z1 

44 40 ;!§ 32 28 24 20 16 T 12 F8 :Q~ Mo 

16 •> 9 • Unit Designate Field - Unique for each unit and installation. 

F BITS (SCAN IN) 

OPERATION 8765 

0000 
0001 

Interrogate 1/0 Path for Upcoming Initiate 1/0 Operation 
Interrogate Peripheral Status of the Designated Status 
Vector 
Read Result Descriptor 
Read Time of Day Register 

0010 
0011 
0100 Read Interrupt Register or Read Interrupt Mask Register, 

or Read General Control Adapter 
0110 
1111 

Interrogate Peripheral Unit Type 
Read Interrupt LI tera 1 

F BITS (SCAN OUT) 

OPERATION 

0000 Initiate 1/0 Operation 
0011 Set Time of Day Register 
0100 Set Interrupt Mask Register 
0101 Set General Control Adapter 

• Multiplexor Field: 001 • HPX A, 010 • HPX B, 100 = HPX C 
(If H = I) 

H =- O, al 1 111.Jltip\exors respond; H • 1, HPX designated by Z responds 

PRINTED IN U.S. AMERICA 5000276 



4-10 BURROUGHS - B 6700 HANDBOOK 

TAG = 0 

INTERROGATE 1/0 PATH FUNCTION WORD 
(A Register) 

fARiTYl 
: 51: 47 43 

46 42 

45 41 

44 40 

39 ~ 3_l 27 

3S ~ :lCl 26 

37 ~ ~ 25 

36 ~ 2_8 24 

UNIT• Unique within each Installation. 

• 001, 11PX A (H • 1) 

• 010, 11PX B (H • I) 

• 100, 11PX C (H • I) 

H • O, Al I nJJltiplexors respond 

23 o!.!l U15 

22 o!!l N14 

21 0!.71 I 13 

20 ~T12 

H • 1, Multiplexor deslgn8ted by Z to respond 

1/0 PATH RESULT WORD RETURNED 
(B Register) 

.-- -::-. 
fARrTY1 

: st: 47 

46 

45 

44 

43 

42 

41 

40 

39 35 31 27 

38 34 30 26 

37 33 29 25 

36 32 28 24 

UNIT• Un ique within each installation 
l • xxl, Available path via ~X A 

•xix, Available path via HPX B 
• lxx, Available path via HPX C 

(x • don 1 t care) 
A • O, No path avai I able 
A • l, Path Is ava i lable 

PRINTED IN U. S. AMERICA 

23 019 U15 

22 018 Ni4 

21 Oi7 I 13 

~ 16 T12 

1! 07 Z3 

1Q 06 Z2 

J! 05 Z1 

Os §~ Mo 

11 07 Z3 

10 06 Z2 

9 05 Z1 

Os p~ Ao 

5000276 



BURROUGHS - 8 6700 HANDBOOK 

INTERROGATE PERIPHERAL STATUS 
FUNCTION WORD 
(A Register) 

47 43 39 35 31 27 23 019 

46 42 38 34 30 ~ 22 Oia 

45 41 37 33 29 25 21 017 

44 40 36 32 28 24 20 0i6 

• 0 through 7, Status Vector Word Number 

• 8 Status Change Vector 

• 001, HPX A (H • I) 

• 010, HPX B (H • I) 

• 100, HPX C (H • 1) 

O, A1 I mul tlplexors are to respond 

015 

014 

013 

N12 

1, Hultlplexor designated by Z is to respond 

STATUS VECTOR WORD RETURNED 
(B Register) 

fiRIT~ 

: 511 

050 

049 

049 

47 43 

46 42 

45 41 

44 40 

32 •> • Status Bi ts 

39 35 

38 34 

37 33 

36 32 

31 27 ~ 19 

30 26 22 T~ 
Bl 

29 25 21 17 

28 24 20 16 

15 

TU 
14 

T~3 

12 

4-11 

TAG 0 

N11 07 Z3 

N10 05 z2 

Ng I 5 Z1 

Oa §,~ Mo 

11 7 3 

~ 10 6 2 

9 5 1 

8 4 Xo 

Vector word 0 displays status of peripheral units 0 thru 31 
Vector word I displays status of peripheral units 32 thru 63 
Vector word 2 displays ·status of peripheral units 6.lt thru 95 
Vector word 3 displays status of peripheral units 96 thru 127 
Vector word It displays status of per ipheral units 128 thru 159 
Vector word 5 d isplays status of peripheral units 160 thru 191 
Vector word 6 displays status of pe,.ipheral units 192 thru 223 
Vector word 7 dlspla_ys status of pe,.ipheral units 224 thru 255 
vecto,. wo,.d 8 displays status of status change vector 

• 0, Status Word Not Present 

1, Status Word Present 

PRINTED IN U. S . AMERICA ~000276 



~-12 BURROUGHS - B 6700 HANDBOOK 

TAG = 0 

READ RESULT DESCRIPTOR FUNCTION WORD 
(A Register) 

47 43 39 35 31 27 23 019 

46 42 38 34 30 26 22 Oi8 

45 41 37 33 29 25 21 017 

44 40 36 32 28 24 20 016 

Z•OOl,HPXA 

• 010, l'f>X B 

• 100, HPX C 

RESULT DESCRIPTOR RETURNED 
(B Register) 

~A°RiTYl 
: 51: 47 43 39 35 

MEMORY 
46 42 38 :i4 

ADPR1 SS 
45 41 37 33 

CC I i&f 
30 26LT22 B 18 

cc l~ 
29 25 21IR11 

015 Ou 07 

014 010 I 6 

013 09 05 

012 Os q,~ 

15 11 7 

ERlliOR 
14 10 6 

F~ LO 
13 9 5 

z 3 

Z2 

Z1 

I o 

44 40 36 . 32 28 24 20 16 12 8 4 0 

47 •> 28 • Herrory address of last word accessed. 

27 •> 25 • Character index within last word 

24 •> 17 • Unit nurrOer 

16 •> 0 • Error field 

81 t 0 • Exception 

81 t 1 • Attention 

Bl t 2 • Busy 

Bit 3 • Not ready 

Bit 4 = Descriptor Error 

Bit 5 "" Hern:>ry Address Error 

Bit 6 = Meroory Parity Error 

Bit 16'"" Meimry Protect 

(See individual result descriptor fonnats in Section S} 

PRINTED IN U.S . AMERICA 5000276 



BURROUGHS - B 6700 HANDBOOK 

READ TIME-OF-DAY FUNCTION WORD 
(A Register) 

~ARiT~ 
: 51: 47 43 

46 42 

45 41 

44 40 

39 35 

38 34 

37 33 

36 32 

31 27 23 019 015 

30 26 22 018 014 

29 25 21 017 013 

28 24 20 016 012 

TIME OF DAY WORD RETURNED 
(B Register~ 

[PARiTY] 
: 51\ 47 43 

46 42 

45 41 

44 40 

39 35 31 

38 34 30 

37 33 29 

36 32 28 

27 23 19 15 

TIM] 
26 22 qi qi 

(Bl ,r~7 ~Y) 25 21 13 

24 20 16 12 

011 

010 

09 

08 

11 
y 

10 

9 

8 

(Expressed in increments of 2.lt microseconds.) 

PRINTED IN U.S. AMERICA 

4-13 

TAG = 0 

07 03 

I 6 02 

I 5 01 

04 Oo 

7 ~ 

6 2 

5 1 

4 0 

!1000276 



4-14 BURROUGHS - 8 6700 HANDBOOK 

TAG = 0 

READ INTERRUPT REGISTER FUNCTION WORD 
(A Register) 

~ARiTV: 
: s1: 47 

46 

45 

44 

Z • 001 , HPX A 

• 010, HPX B 

• 100, MPX C 

43 39 

42 38 

41 37 

40 36 

35 31 27 23 019 o~ 

34 30 26 22 018 014 

33 29 25 21 017 013 

32 28 24 20 016 012 

INTERRUPT REGISTER WORD RETURNED 
(8 Regi s ter) 

fARrTvl 

Ou I 7 Z3 

Oio Os Z2 

09 05 Z1 

Os q~ I o 

: 51: 47 43 39 ;!_§ 3 27 23 19 15 !! 7 3 

46 42 38 :l1 30 26 22 !.!! 14 1_0 6 2 

45 41 37 ~ ~ 25 21 

44 40 36 ~ 28 24 20 

17 

R~S ER 
16 12 8 4 0 

9 • > 0 • Interrupt Regi s ter Field 

Bit O • Status Change 

Bit I • DCP I 

Bit 2 = DCP 2 

Bit 3 • DCP 3 

Bit 4 • DCP 4 

I • interrupt pending 

Bit 5"" External HPX 

Bit 9,. 1/0 Finish 

PRINTED IN U.S. AMERICA ~000276 



IUIROUGHS - B 1>700 HANDIOOK 4-15 

TAG = 0 

READ INTERRUPT MASK FUNCTION WORD 
(A Register) 

fPA°Rrf~ 
: s1: 47 

46 

45 

44 

Z • 001, lf'X A 

• 010, HPX B 

• 100, lf'X C 

43 

42 

41 

40 

39 35 31 

38 ;!-1 ~ 

37 33 29 

:i.Jl 32 28 

27 23 019 015 011 I 7 Z3 

26 22 018 014 010 06 Z2 

25 21 017 013 I 9 05 Z1 

24 20 016 012 08 ' g~ I o 

INTERRUPT MASK WORD RETURNED 
(B Register} 

~R1Tvi 
: 511 47 

46 

45 

44 

43 

42 

41 

40 

9• •> 0 • Mask field 

39 35 

38 34 

37 33 

36 32 

Bl t 0 • Status Change 

Bitl•DCPI 

Bit 2 • DCP 2 

Bit 3 • OCP 3 

Bit 4 • DCP 4 

Bit 5 • External MPX 

Bit 9 • 1/0 finished 

PRINTED IN U.S. AMERiCA 

31 

30 

29 

28 

27 23 19 15 11 7 3 

~ 22 18 14 10 6 2 

25 21 17 ~ 
1 A~K 
9 5 1 

24 20 16 12 8 4 0 

I • interrupt inhibited 

~000276 



4-16 BURROUGHS - II 6700 HANDBOOK 

TAG = 0 

READ GENERAL CONTROL ADAPTER 
FUNCTION WORD 
(A Register} 

f'iRiTr: 
l 511 47 

46 

45 

44 

Z • 0001, GCA A 

Z • 0010, GCA B 

Z • 0100, GCA C 

Z • 1000, GCA D 

43 

42 

41 

40 

39 35 31 

38 34 30 

37 33 29 

36 32 28 

27 ~019 Oi_5 011 

26 22 018 014 Nm 

25 21 017 013 Ng 

24 20 016 012 08 

N • 00, Input Register 

N • 01, Interrupt Mask 

N • 10, Interrupt Register 

N • 11, Output Register 

RESPONSE TO READ GCA 

I 7 

06 

I 5 

Z4 

The contents of the specified General Control Adapter register are 
placed in the B register. 

Z3 

z2 

Z1 

Io 

PRINTED IN U.S. AMERICA $000276 



BURROUGHS - B 6700 HANDBOOK 4-17 

TAG = 0 

INTERROGATE PERIPHERAL UNIT TYPE 
FUNCTION WORD (A Register) 

f;RIT~ 
: s1: 47 

46 

45 

44 

43 39 

42 38 

41 37 

40 36 

35 31 27 

34 30 26 

33 29 25 21 Oi.7 l.13 

32 28 24 
T6 •> 9 • Unit, un i que wl thin each installation 
Z • 001, lf>X A (1+-1) 

• 010, lf>X B (1+-1) 
• 100 , 11PX C (1+-1) 

H • O, Al I Multiplexors to Respon d 
1, Multiplexor Des i gnated By Z to ResDOnd 

UNIT TYPE WORD RETURNED (B Register) 

~RiT~ 
: 51: 47 

46 

45 

44 

43 

42 

41 

40 

Bits 5 m> 0 .. Unit type 

39 

38 

37 

36 

HEX DEC IHAL 
(00) 0 
(01) I 
(02) 2 
(03) 3 
(04) 4 
(05) 5 
(06) 6 
(07) 7 
(09) 9 
(OB) II 

35 31 27 23 

34 30 26 22 

33 29 25 21 

32 28 24 20 

No unit 
Disk file (IA and IC) 
Display 
Disk f i le (118) 
Paper tape reader 
Paper tape punch 

19 15 

18 14 

17 13 

16 12 

Buffered 1 lne printer, BCL drum 
Unbuffered 1 ine printer, BCL drum 
Card Reader 
Card punch 

II 7 T~ 

10 6 Y2 

9 5 P1 

8 4 Eo 

00 0000 
00 0001 
00 ODIO 
00 0011 
00 0100 
00 0 101 
00 01 ID 
00 Oil I 
00 1001 
00 1011 
00 1101 (OD) I) Kagnetic tape, 7 track, with status vector 

i nfonnat 1 on 
00 1110 (OE) 14 Magnetic tape, 9 track, NRZ, with status 

vector infonaatlon 
00 1111 (OF) 15 Magnetic tape 1 9 track, PE, with status 

vector in format I on 
01 1101 (ID) 29 Magnetic tape, 7 track, no status vector 

information 
01 1110 (IE) )0 Magnetic tape, 9 track, NRZ, no status vector 

information 
01 1111 (IF) )I Magnetic tape, 9 track, PE, no stat us vector 

information 
10 0001 (21) )) Disk file (IA and IC) connected to DFO 
10 0011 (23) 35 Disk file (118) connected to DFO 
10 0110 (26) )8 Buffered l i ne printer, EBCDIC subset drum 
10 0111 (27) )9 Unbuffered I 1ne printer, EBCDIC subset drum 

PRINTED IN U.S. AMERICA ,000276 



4-18 
IUUOUOHS - I 6700 HAND800K 

TAG = 0 

READ INTERRUPT LITERAL FUNCTION WORD 
(A Reg! ster) 

r:--:i 
1PARITYI 

: 511 47 

46 

45 

44 

Z • 001, HPX A 

• 010, HPX B 

• 100, K'X C 

43 39 

42 38 

41 37 

40 ~ 

~ 31 27 23 019 o!! 
M ~ 26 22 018 O_u 

33 29 25 21 017 Ou 

32 2B 24 20 016 012 

INTERRUPT LITERAL WORD RETURNED 
(B Register) 

1PM1Tv~ 
I 51\ 47 

46 

45 

44 

43 39 

42 38 

41 37 

40 36 

Bits 7 • > 4, 0001 • OCP 1 
OOH) • OCP 2 
0011 • OCP 3 
0100 • OCP 4 

35 31 27 23 

34 30 ~ 22 

33 29 ~ 21 

32 28 24 20 

1001 • Multiplexor 1/0 finished 
1111 • Status change 

Bits 3 • > O, 0001 • HPX A 
0010 • HPX B 
0100 • HPX C 

PRINTED IN U.S. AM,ERlCA 

19 15 

18 14 

17 13 

16 12 

011 I 7 Z3 

010 I 6 Z2 

09 I 5 Z1 

I 8 ::p;~ I o 

,...--
11 ~ !i 3 

10 :.s_J2 
:~ 

9 ~]t 
8 ~ Lo .;.i..._; 

5000276 



BURROUGHS - B 6700 HANDBOOK 

INITIATE 1/0 FUNCTION WORD 
(A Register) 

iPARiTvl 
: 51: 47 

46 

45 

44 

Z•OOl,MPXA 

• 010, MPX 8 

= 100 , MPX C 

43 39 ~ 

42 38 34 

41 37 ~ 

40 36 ~ 

~ 27 23 0!.!l Uis 
~ 26 22 o~ Ni4 

29 25 21 017 113 

~ 24 20 16 T12 

16 • > 9"" Unit Designate (unique for each installation) 

TAG = 0 

1_!j 07 Z3 

lil 0 s Z2 

j 05 Z1 

Os !:I• Io 

AREA DESCRIPTOR SENT TO MULTIPLEXOR 
(B Register) 

fMiT~ 
: s1: 

050 

049 

045 

47 

46 

45 

44 

1H~ 
4214l!I 

R' 
41 37 

40 36 

39 =- 37 • Character count 

36 '"" 20 • Word Count 

I 9 .,. 0 • Area base address 

PRINTED IN U.S. AMERtCA 

35 31 27 ~ 19 15 11 7 

WCRD 
34 30 26 2 

32 28 24 0 

5000!76 



~-20 
BURROUGHS - B 6700 HANDBOOK 

TAG = 0 

SET TIME OF DAY CLOCK FUNCTION WORD 
{A Reg I ster) 

r:--:i 
1PARfTYI 

: s1: 

Z • ElllltY 

47 43 

46 42 

45 41 

44 4Ql 

39 !!_ii 31 

38 ~ 30 

37 33 29 

~ 32 28 

27 23 019 01_5 011 07 

26 22 018 014 010 I 6 

25 21 017 o~ 09 I 5 

24 20 016 012 08 04 

TIME OF DAY WORD SENT TO MULTIPLEXOR 
(B Register) 

fPA-~ 
I s1: 47 43 39 31 27 23 19 !5 11 

46 42 38 34 6 

45 41 37 
Bl !fAc Y 

33 29 25 21 i7 13 9 

44 40 36 32 28 24 20 16 ~ 8 4 

(Expressed in rrultfples of 2.4 microseconds.) 

03 

02 

01 

Oo 

2 

0 

PRINTED IN U.S. AMERICA ~000276 



IURROUGHS - I 6700 HANDBOOK 4-21 

TAG = 0 

SET INTERRUPT MASK FUNCTION WORD 
(A Register) 

iPAR1Tv; 
I 511 47 

46 

45 

44 

Z • 001, MPX A 

• 010, HPX 8 

• 100, HPX C 

43 

42 

41 

40 

39 35 31 27 

38 34 30 26 

37 33 29 25 

36 32 28 24 

23 019 015 Ou I 7 Z3 

22 01s Oi4 010 06 Z2 

21 017 013 09 05 Z1 

20 015 012 Os fl,~: I o 

INTERRUPT MASK WORD SENT TO MULTIPLEXOR 
(B Register} 

fARiTvl 
: 51: 47 

46 

45 

44 

43 

42 

41 

40 

9 • > O • Mask field 

39 ~ 

38 ~ 

37 ~ 

36 ~ 

Bit 0 • Status Change 

Bit I • DCP I 

Bl t 2 c DCP 2 

Bit3•DCP3 

Bit 4 • DCP 4 

Bit 9 • Multiplexor 

PRINTED IN U.S. AMERICA 

3 27 

~ 26 

~ 25 

28 24 

23 !I 15 11 7 3 

22 18 14 1( 6 2 

21 17 13 l~A~l( 1 

20 16 12 8 4 0 

I = interrupt 

5000276 



4-22 
IUHOUGHS • II 6700 HANDBOOK 

TAG = 0 

SET GENERAL CONTROL ADAPTER 
FUNCTION WORD 
(A Register) 

,..- -:i 
pMrTY1 

: s1: 47 

46 

45 

44 

43 39 

42 38 

41 37 

40 36 

N • 00, Output Reg I ster 

35 

34 

33 

32 

N • 01, Interrupt Kask Register 

N • 10, Interrupt Register 

Z • 01, HPX A 

Z • IO, HPX B 

(B Register) 

31 27 ~ 119 

30 26 ~018 

29 25 21 017 

28 24 ~016 

015 

014 

Oi_3 

012 

Ou I 7 03 

NlO 06 Z2 

N 9 I 5 Z1 

08 04 Io 

The B register contains the output, Jnter-rupt mask, or Interrupt word 
to be placed in the GCA register . 

PfllNTED IN U.S. AMERICA 5000276 



BURROUGHS - B 6700 HANDBOOK 
4-23 

TAG 

INDIRECT REFERENCE WORD 

47 43 39 35 31 27 23 

42 38 34 30 ~ 22 

45 41 37 33 29 25 21 

44 40 36 32 28 24 20 

Tag 

19 

18 

17 

16 

15 11 7 

14 10 6 2 

"nUJ5"L 
1;" 8 4 0 

46 - Envl ronnaent bl t : 81 t 46 • 0 indicates an IRW. (1'6 • 1 
Indicates SIRW) 

13 = 0 - Address cOYple: Selects O register {according to current 
program level as indicated by rLL) and 
provides Index value (see below) 

2 

Ptl:OGRAM LEVEL 
0-1 

PROGRAM LEVEL 
0-7 

IJ 

12 

• II 
INDEX 
FIELD 
10· 0 

PROGltAM lfVEL 
0-3 

INDEX 
FIELD 
11-0 

PROGRAM LEVEL 
0-15 

INDEX 
FIELD 
9-0 

PROGRAM LEVEL 
0-31 

II 

INDEX 
FIELD 
8-0 

NOTE : The bl t order of the LL field is inverted 

PRINTED IN U.S. AMERICA ~000276 



4-24 IUUOUGHS - I 6700 HANDBOOK 

TAG 

STUFFED INDIRECT REFERENCE WORD 

47 43 39 35 31 27 2l 19 15 11 7 3 

146 42 38 
DSPILAC~-
34 3o'r 26 ~ 18 14 

1"0--.: x 
10"' '6 2 

M]NT 
33 29 25 21 

F ELlO 
1 9 5 

44 40 36 32 28 24 20 16 12 4 

Tag - l 

46 - Environment bit: Bit 46 •I indicates an SIRW. (.lt6 • 0 
indicates I RW) 

45 •:.o 36 - Stack nuntter: The nunt>er of the stack containing the 
referenced word 

35 •> 20 - Displacement field: This nunDer, added to the stack base 
address, addresses a HSCW. 

13 - Always 0 for SIRW 

12 •> 0 - Index field: This nunt>er, added to the address of the 
HSCW, addresses the referenced word. 

(Absolute address of the referenced word• BOSR (as specified by 
STACK NO) + DISPLACEHENT + INDEX FIELD) 

0 

PRINTED IN U.S. AMERICA ~000279 



BURROUGHS - B 6700 HANDBOOK 

DOUBLE PRECISION OPERAND 

First Word 

~ARiTY1 
: 51: 47&43 

t.\e l~k 
~5 ~A 
44 ~40 

Second Word 

,fPARiT~ 
: st: &47 

u;11 
t8 
~44 

£.!..!:.!!: Word 

Tog - 2 

43 

42 

41 

40 

39n =!.§ 31 27 23 
r-

38 =11 ~ .... •L• 
MS 

37 33 29 25 21 

3~ 32 ~ 24 20 

39rr =!.§ 31 27 23 
r--

38 34 30 ~Q lN21 
LS 

37 33 29 25 21 

36 32 28 24 20 

19 

~ ... ~ 
~) 17 

16 

19 

lsS!A 
P) 

17 

16 

15 

M 

13 

12 

15 

14 

13 

12 

- Sign of mant i ssa - 1 •negative, 0 • positive 

- Sign of exponent - 1 • negative, 0 •positive 

44 • > 39 - Exponent, leas t significant portion 

39 •> 0 - Mantissa , most significant porti o n 

Second Word 

Tog - 2 

47 •> 39 - Exponen t , most significant 

38 •> 0 - Mantissa, least significant portion 

PRINTED IN U. S. AMERICA 

4-25 

TAG = 2 

11 7 3 

10 6 2 

9 5 1 

8 4 0 

11 7 3 

10 6 2 

9 5 1 

8 4 0 
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~-26 
8URlOUOHS - a 6700 HAND800K 

TAG 3 

MARK STACK CONTROL WORD 

OS 
Nag ~ ~ ~ 47 """43 3 27 15 11 7 3 

E I!! IM,a Jl SP ~~ E-~ J L14 46 T42 3 3 10 .di 2 
I~ I~ ~ ~~ NT l""""I l"1 

45 Cu ~7 25 21 17 13 9 5 1 

rx- R 
~ 2~ 44 40 36 28 24 16 12 8 4 0 

Tag - 3 

OS - Different-stack b i t: 1 •different stack, 0 • cui-rent s tack 

- Env i ronmen t b i t : I •active 11scw. O • inactive HSCW 

ltS • > 36 - Steck-number f ie ld (number of the stack from wh i ch PCW was 
obta l ned) 

35 • > 20 - Dlsplac:uent f ield - locates HSCW at prior lexicograph i ca l 
level 

- Value bit : 1 •operation must continue, 0 • operation to be 
resta rted 

LL - Lex icographical level of procedure being entered 

OF - Stack history field - locates precedi ng HSCW (prev ious 11F11 

reg i ster setting) 

PRINTED IN U.$ . AMERICA 



BURROUGHS - II 6700 HANDBOOK 

RETURN CONTROL WORD 

jPARn:Y1 
: 51: 

ES 
47 

046 

6~ 
42 

39 p:J.5 3 

38 s~ 3( 

27 23 ~ 
Ts L 

26 22 

15 

14 

T4s R:t3 ~t~1 
r--

41 37 

F44 40 36 32 28 

Tag - 3 

ES - External sign flip-flop 

- Overflow fl Ip-flop 

T - True/false fl Ip-flop 

- Float flip-flop 

21 17 

24 20 16 

TFOF - True/false fl Ip-flop occupied fl Ip-flop 

PSR - Program syllable (0 thru 5) 

32 • > 20 - PIR - Index to the program base register 

- 1 - control state, 0 • normal state 

13 

12 

4-27 

TAG 3 

11 7 3 

10 6 2 

SD INl EX 
9 5 1 

8 4 0 

LL - The lexicographical level of the calling procedure (at 
procedure entry) 

13 • > 0 - SD INDEX - segment descriptor index - If bit 13 • 0, add 
value specified by bits 12,13 to D[Ol:. .. 

PRINTED IN U.S. AMERICA 

If bit 13 • l, add value specified by b1ts 12 : 13 
to D[l]. 

~000276 



4-28 IUHOUGHS - I 6700 HANDBOOK 

TAG 3 

TOP OF STACK CONTROL WORD 

ES N 
j 47 43 39 35 31 27 23 19 15 11 7 

OF OpF 
1! L14 10PF~ 46 42 38 34 30 ~ 22 2 

T r-
45 41 37 33 29 25 21 17 13 9 5 1 

~4 40 36 32 28 24 20 16 12 8 4 ~ 

Tag - 3 

ES - External sign fl Ip-flop 

OF - Overflow flip-flop 

T - True/false flip-flop 

- Float flip-flop 

DSF - Delta S-register field {value of rS displacement above BOSR) 

- Normal-control state fl Ip-flop; 0 • normal 

LL - Lexlc;ographic level 

OFF - Delta F-register field (value of rF displacement below rS) 

PRINTED IN U.S. AMERICA !)000271 



IURROUGHS - B 6700 HANDBOOK 
4-29 

TAG 3 

SEGMENT DESCRIPTOR 

~ARilq 

: 511 43 39 ~ 31 27 23 19 15 11 7 J 

42 22 

45 41 37 33 29 25 21 

44 40 _Mi 32 28 24 20 

Tog - 3 

- Presence bl t: 1 "' present, 0 • absent 

- Copy bit - I • copy, 0 • HOM (original) 

39 • 20 - Length of program segment (in words) 

19 - 20 c. (bit 47 • I} main meiTOry address. or 
(bit 47 • 0 and bit 46 • 0) disk address, non-present 

segment, or 

4 ( 

(bit 47 • 0 and bit 46 • 1) absolute memory address, original 
program segment descriptor 

PRINTED IN U.S. AMERICA ~000276 



' ~-30 BURROUGHS - II 6700 HANDBOOK 

TAG 

PROGRAM WORD (CODE) 

SYLLABLE I SYLLABLE 3 SYLLABLE 5 
SYLLABLE 0 SYLLABLE 2 SYLLABLE 4 
r-"----, ~,----A--...~~ ,--A--... 

47 43 39 35 31 27 23 19 15 11 7 3 

46 42 38 34 30 ~ 22 18 14 10 6 2 

45 41 37 33 29 25 21 17 13 9 5 1 

44 40 36 32 28 24 20 16 12 8 4 0 

H D 

G c 

F B 

E A 

Syl I able Format 
(Sy l I able 0-5 , de pe nding on PSR Conte nts) 

Syllable Decode Table 

(BITS H & G) Syllable # of 
Identification Tl'l'_e S)'l l ables Functi on 

00 Value Call 2 Brings an operand into 
the stac k . 

01 Name Cal I 2 Brings an IRW into the 
stack. 

IX Other Operators I • > 12 Performs the speci f ied 
ope rat Ion. 

PRINTED IN U. S. AMERICA ~000276 



BURROUGHS - B 6700 HANDBOOK 

STEP INDEX WORD 

Tag 

47 43 39 
,,11~cRr-

4f,'I' 42"" 38 

44 40 36 

35 31 27 

FTI AL 
34 30 26 

V~UE 
33 29 25 

32 28 24 

4-31 

TAG "' 4 

15 11 7 3 

VAl Ut'. 
1 13 9 5 

12 4 0 

,.7 :s> 36 - Inc rement: Value to be added to current value field . 

35 a> 20 - Final value : Value used to terminate the iteration loop. 

19 ""> 16 - Hus t be 0 for SIW . 

15 => 0 - Current value or count. 

PRINTED IN U.S. AMERICA !1000276 



4-32 BURROUGHS - 11 6700 HANDBOOK 

TAG 5 

DATA DESCRIPTOR 

~rrv: 
i 511 P47 

c46 

145 

R43 

042 

041 

39 35 

]EN 
38 34 

I 
37 33 

31 27 ~ 19 15 

~~1 ~l 22 18 AR 
D~ ~ 25 21 H El~ 

11 

p~~ 
OR 

9 

I 50 

049 

148 544 040 36 32 28 24 gQj 16 )•s: 

Tag - 5 

- Presence bit: I ,. present, 0 • absent 

- Copy bit: 1 •copy, 0 •HOH (original) 

7 

SS 
6 

j_ 
) 4 

- Index bit: 1 • Indexing has taken place, 0 • indexing 
requl red 

3 

2 

~ 1 

0 

- Segmented bit: I • segmented data, 0 • non-segmented data 
(segment slze = 256 words) 

- Read-only-bit: 1 • read-only, 0 • read or write 

42 •> 41 - Hust equal zero 

- Double precision bit: I •double, 0 •single precision 

39 •> 20 - (bit 45 • 0) length of memory area, or 
{bit 45 • 1) index value 

19 •> O - (bit 47 • 1) main memory address, or 
{bit 47 • 0) disk address 

PRINTED IN U.S. AMERICA $000276 



BURROUGHS - B 6700 HANDBOOK 4-33 

TAG = 5 

STRING DESCRIPTOR (NON-INDEXED) 

~R1TY; 
1 51: 39 35 31 27 23 19 15 11 7 3 

38 ~]N~o ~ 22 

29 25 21 
~ 

S44 40 36 32 28 24 20 

STRING DESCRIPTOR (INDEXED) 

fPARiTYl 
: 51: ~ 31 27 23 19 15 11 7 3 

22 
ADpRESS 

18 14 10 6 2 

INPE_~ 
33 29 25 

32 28 24 20 16 12>15] ) 4 0 

Tag - 5 

- Presence bit: 1 •present, 0'"' absent 

- Copy bit: 1 .,. copy, 0 .. MOM (original) 

- Index bit: 1 .,. indexing has taken place, 0 "" indexing 
requ 1 red 

- Segmented bit: I ,. segmented data, 0 .. non-segmented data 

- Read-only bit: 1'"' read only, 0'"' read or write 

SZ - Character size: 100 • 8-bit, 011 • 6-bit, 010 ... 4-bit 

39 a> 20 - Length of memory area (bit 45 = 0), or 

39 •> 36 - Byte Index (bl t 45 • 1) 

35 •> 20 - Word index (bit 45 • I) 

19 =-> 0 - (bit 47'"' I) main memory address, or 
(bit 47 • 0) disk address 

PRINTED IN U.S. AMERICA 5000276 



IUHOUGHS - I 6700 HANDIOOK 

TAG = 7 

PROGRAM CONTROL WORD 

~~ N 
~ 47 43 31 27 23 19 11 7 

.t§! 42 ~ s~ ~ 26 1~ L ~Do 22 M 

~r~ K3'1 R~ ~I~ r- IN l>E1 21 17 1_3j 9 5 

"fl M4~ E~ -121 28 24 _2_0 l6I 12 8 4 

Tag - 7 

Its •> 36 - suck number t:entalnlng PCW 

PSR - Progrmn syl I able (0 thru 5) 

32 •> 20 - PIR - index to the program base register 

- 1 • control, 0 nonM1 state 

LL - The 1exlcograph l ca1 1eve1 of the procedure being entered 

13 •> O - SD INDEX: segment descriptor Index - If bit 13 • O, add 
value specified by bits 12 : 13 to D[D) 

j 

~ 
_tJ 

_OJ 

(MCP Code) . If bl t 13 • I, add value spec I f led 
by bits 12:13 to D[I) (User code). 

PRINTED IN U. S. AMERICA ,000271 



SECTION 5 



SECTION 5 - CON1EN1S 

SECT I ON 5. INPUT /OUTPUT DESCRIPTOR FORMATS 
Descriptor Formats (Simpl if led). 
Card Punch • . . . . 

IOCW ••••••• 
Result Descriptor 

Card Reader .•••. 
IOCW ••••••• 
Result Descriptor 

Disk Fi le .•...• 
IOCW ••••••• 
Result Descriptor 

Line Printer .... 
IOCW • , ••••• 
Result Descriptor. 

Hag Tape •••••• 
IOCW ••••••• 
Result Descriptor 

Paper Tape Punch . • 
IOCW ••••••• 
Result Descriptor. 

Paper Tape Reader •. 
IOCW ••••••• 
Resu 1t Descriptor. 

Single Line Control. 
IOCW ••••••• 
Res uh Descriptor ••.• 

Multiplexor Conmand Data Register Format 
Conmand Register •••••••••• 

Multiplexor Connand Register Character Counter 
Data Register ....•• 

Unit Modifier Bits ••.• 
Unit Designate Decoding ..••...• 
Configuration Instructions ... , • , 

Configuration Chart •••..•.•. 
Min-Term Group/Unit Designate Table. 
PCC, Exchange, and Vector Tables •• 
Adapter Locations .•.•...... 

The terms 11Hu1tiplexor11 and 11 1/0 Processor11 are synonymous. 

5-1 
5-2 
5-3 
5-3 
5-4 
5-5 
5-5 
5-6 
5-7 
5-7 
5-8 
5-9 
5-9 

5-10 
5-11 
5-11 
5-12 
5-13 
5-13 
5-14 
5-15 
5-15 
5-16 
5-17 
5-17 
5-18 
5-19 
5-19 
5-19 
5-19 
5-20 
5-21 
5-22 
5-23 
5-24 

5-25126 



INITIATE 1/0 - FUNCTION WORO (rA) 

1/0 AREA DESCRIPTOR ( rB) 

I /0 CONTROL WORD (I OCW) 

WW MJ; B~ ~ 31 21 ~ 10 1s 11 T • 

F46 Tl\ Tu 34 30 ze 2 ts 14 10 t1 z 

~ F~ t;i; ,,I U2~1~5F~\PT~PV'~l-D5 1 

~ hlPo FT. .ll 28 •• 1!l 18 .!! 8 • 0 

STANDARD 
COfrlTROL 

I /0 CONTROL WORD EXTENSION (I CWE) 
(MODEL 11 MULTIPLEXOR OR LATER) 

~ 
I /0 RESULT OESCR I PTOR 

47 u 3• .!.! 3 [S, ~' ~ .!J 11 7 N3 
M~ MCRY fA N 0. 

1 
JER

1 
1i~. BY. 

46 '42 ··31 r - ·3 3 ld1 22 1 PE ~ 

45 '\l/P~,F5il 2 ~ ~1 17 I Fl hq SA 

..J£ ..J9i ...li ..J1I 28 24 1 16 ..ll ..! DE4 Ea 

0 

"' "' n 
:Ill 
:; .... 
0 
:Ill .,, 
0 
:Ill 
3: 
> .... 
"' 

z .,, 
c: 
~ 
0 
c: 
-4 .,, 
c:: 
-4 

c m 

"' n 
;Ilg 

~ 
0 
;Ilg 

.. 
c: 
'" 3 
~ 
:c 
"' .. 
~ g 
:c 
> z 
0 • 0 
0 .. 



:: <ARD PUNCH 
~ 
"' (TYPE• II) 
0 

z 

.. 
0 
0 

::: 
a: 

P\#04 8CL lhoM lNT. ICL.I 

Tt:sT 

Nol•: 
I. S:SlocMr 

OaPrllllCllry 
l•Aw.1"•1')1 

2. TY•T1" 
O•MHell 
I• Model A 

I 0 2. 3 0 0 0 s 
2 3 0 0 0 s 
•• TY 

PC 

GENERAL 
R!SUt.T DEsat!PTORS 

~yAccellError 

n 
> 
"' "' -0 
c: z 
n :c 

"' 
"' 

.. 
c ,. 
s 
c 
Q 
:z: 
"' 
"' ... .... 
0 
0 

:z: 
> z 
c .. 
0 
0 .. 



.,, 
"' 
~ 
z 

" 0 
0 

~ 

IOCW 

~ 8 

TAG 

46 •> 36 Standard Control Field 

3S •> 0 Unit Control Field 

32 : Stacker 

0 • Primary 

1 •Auxiliary 

Result Descriptor 

4 43 39 ~ 3 ks 23 .!! 15 u ,N~ 

20~ 12 
.. 
c:: ,. 
3 
c:: 
Q 
:z: 
"' 

47 •> 28 Memory Address .. ... 
27 •> 25 Character Count (in binary) 

.... 
0 
0 

24 """ 17 Un 1 t Nurrller :z: 
> 

16 => o Error field 
z 
0 .. 

0081 • Punch Check 0 
0 ,. 

OZCI • Hemory Access or Parity Error 

(") 

> :a 
c 
-0 
c:: z 

"' (") ' :I: w 



.. .. 
i 
-I 

"' 0 

z 
c 
!n 
> .. 
"' .. 
0 ,. 

g 
0 

~ .. 

CARD READER 
(TYPE • 9) 

IOCW/MllA.T OOC:. llTS 

flEAO ICL(W.lNT.llCl) 

,..., 

·-

0 , .. 

' ... 
' ... 

1.If ....... l ........ OINlllll,MLllowll .. 1 
Z.ONy If I ltMlld Chcnoter_. "-t OM In COLUMN I. 

n '" > ' "' ... 
"' 
"' m ,,. 
"' m 

l/OCONTl'Ol. ~D "' 

... c: .. .. 
0 c: 
Q 
:c 
"' ... ... .... 
0 
0 
:c 

•• z 0 
,,. 
z 

• • 2 0 
ti ... 
0 

•• 0 .. 



.. .. 
i .. .. 
" z 
c 
!-.. 
" .. 
" 0 .. 

.. 
0 
0 

~ 
;;: 

IOCW 

~ 8 ,.. 

46 •> 36 Standard Control Field 

42 •> 4.1 

0 •READ BINARY (6-blt Into 6-blt) 

I • READ EBCD IC (Into EBCDIC) 

0 • READ BCL ( Into INT . BCL) 

I • READ BCL (Into EBCDIC) 

35 •> 0 Unit Control Field 

Result Descriptor 

•1 o "~' cl " !! 

.. .. ,.~~ 
TAG 

47 •> 28 Memory Addren 

27 •> 25 Character Count (In binary) 

24 •> 17 Un i t JrlJmber 

16 • > O Error field 

0081 • Memory Access Error 

0101 • Read Check 

' 0281 •Validity Check 

0381 •Read Check & Valid i t y Check 

0401 • Control Card 

.. 
c .. 
3 
c 
0 
:i: 

"' .. ... 
" g 
:i: 
> z 
0 g 
0 .. 

n 
> 
"' "' 
"' m 
~ "' m . 
"' "' 



"' 0 
0 

~ .. 

DISK FILE 
(TYPE• 1, 3, 33 or 35) 

10CW/M9Ul.T DOC. "TS 
MULTIP\.IXOR llTS 

TEIT 

,..._: TYl'E IY TYl"I Y 
I, Tr,_: 00• IA-1: • U-1 

Ol•IC-J •H·t 
ID• · 21•4 
I l•lC-4 

I. ·M• MUITllWtCI IUllllNT "' 

~ "' 
"' 

.... 
"' :!! ,... 
"' 

• c .. 
3 g 
:c 
"' 
• 
!!; 
g 
:c 
> 

TYTY z 
" • 0 .. 0 

EU8 ~ 



J 
~ 
"' " i 

IOCW 

~ • 
TAG 

46 • > 36 Standard Control Field 

35 • > O Unit Control Field 

25 • > O • DI sk Address 
(in BCD) 

Result Descriptor 

"' tJ 39 ~ 3 ct 

44 40 36 ~ ,!!! 2 

47 •> 28 Memory Address 

27 •> 25 Character Count (in binary) 

24 •> 17 Un l t t4.imber 

16 •> 0 Error Fie ld 

008 1 • Hemor-y Access Error 

0101 • E.tl . Busy 

0201 • Wri te Lockout 

0281 • Pa r I t y Er ro r 

8001 • Timeout 

15 11 ,N~ 

• c .. 
3 g 
:z: 
"' 
• ... 
" 8 
:z: 
~ 
i 
0 
0 

" 

~ 
en ,. 
~ 
i;; ~ 

' 
" 

.... 



~ LINE PRINTER a• {TYPE • 6, 7, 38 or 39) 

"' 0 
0 

~ .. 

IOCW/MIULT DOC. BITS 
MULTIPLEXOR Im 

""NT ICL I fl'Offt Ifft ICL) 
PMNT ICL 1"-EICQIC) ..,. 
TUT 

I/O CONTftOL WORD 

I 0 SK SKSK SK SPSP 
I I I 0 SK SK SK SK SPSP 

0 I I I SKSK!ll<Sll 
0 I I I 0 0 0 0 SPSP 

•• ........ 
M:SULT D!SClttPTOM ................ 

LP ........ 
EOP 

..... _ 

c: 
z 
m 

" "' z .... 
m 

"' 

"' ' °' 

.. 
~ g 
:c 
~ 
0 

8 .. 



.. 
'" ~ 
"' 0 

z 

.. 
0 
0 

~ .. 

IOCW 

~ • 
TAG 

46 •> 36 Standard Control Field 

35 •> O Unit Control Field 

35 • > 32 : Channel to SKIP to 
(0 ~ 11 only) 

31 30 : Spoelng 

O • No Sptac:e 

• Sln;le Sp•c:• 

Result Descriptor 

~ 9 

44 40 36 ~ 2 

II 1 "" 
.,.,, ~.!:l "~" 

• 
TAG '----.,----/ 

EAAOA f 1ELO 

4 7 • > 28 Homo ry Address 

27 • > 25 Ch•racter Count (In binary) 

24 • > 17 Unit N-r 

16 • > Error Field 

0181 • 81 t Tr•nsfer Error 

0281 • Buffer Pad ty Error 

0~81 • Print Check/Code Porlty 

0801 • Low Poper 

1001 • End of Poge 

• c • g 
g 
::c ... 
• ... .... g 
::c 
~ 
" • 0 
j1 

!'.:: 
z 
m 
-0 

"' z .... '" m ' ,, ... 



.. ,, 
i ... 
"' " z 
!" .. .. 
" "' ,, 
0 .. 

MAG TAPE 
(TYPE• 13, 14 or 15) 

IOCW/MSIJLT DESC. &ITS 
""-Tll'WOll Im 
~lf'tt('IW. CONTflOl llTS 

MAO l!MM'f{l·llll •,-llffl 
MAO etL(lllltolHT. ICL) "°° l!lt:C. llntO llCOICI 
MAO EeCDICllMo Hcm:cJ 

T-TRACll Wlt1TE llNAAY!l-llltfr""'l·M'I) 
WRIT£1CLlfro.INT,tcLJ 
WftlTE ICL ltr1111 EICOICI 
WftlTE EICDICl._UCQC) ..... 
lt[ACl (l·Mtkllo l •Mtl 

9·TltACIC 
WftlTElll-llltfrOllll•IMll ..... ....... _, 

rm•u WMTIT~ 

TUT 

~ g: I n 0 ' 0 0 2 0 

' ::: .. 0 2 0 

' •• 0 2 0 
0 0 0 : 0 • 0 
' 0 0 0. 0 

' ' 0 • 0. 0 

' ' 0 • 0 • 0 

0 ' 0 0 0. 0 

0 I Wt •• 0 2 0 

0 ' 0 • 0 

0 ' 0 • 0 

0 ' 0 ' 0 

' ' 0 • 0 
0 • .. 

"' "' > . 
"' 0 

110 CONTitOL w~o RESULT D£5CRIPTOR -i 
> .,, 
m 

.. 
c: .. 
3 
g 
% 

0 0 0 ,. .. 
0 0 0 p 

nn '"'""' (hclu1ordl .. 
0 D 0 P WLOEOT WrlltlKkiluT 
0 0 D I" WUlEOT 
0 D D 0 

WLOEi:Jt 0 D 0 P !iim'iio. 

... .... g ..... 
% 

0 0 0 I C T T T 
W8TllWNP 0 

"""'' 
.... TOfillllllMooil 

L -lllP TT T ' Noll-"'""'~ 
D D 0 1 ""'"' 

,. 
z 
c::I • 

""'"' 0 
eor 0 

D D O P """" 
.. 

0 DWWllOJ o.ity.OOOIOOP.1,()l• ~lfl! 
t0•200tll'lllotliOOllF'l 

LI Lon 81ock{WC•ObefortIRG .. MMiotyac-Error 

"'" PE ... ~ 
8T mw r,.. r""""" 



.. 
0 
0 

~ .. 

IOCW Result Descriptor 

47 ., 39 '-~ ' " ~ is 11 1 Nf\ 

AE SA 
13 9 5 1 

44 40 36 3 ~ 24 20[~ 
'---v------/ 

UIAOR FIELD 

46 • > 36 Standard Control Field 47 -=> 28 Hemory Address 

35 •> 0 Unit Control Field 27 •> 25 Character Count (In binary) 

33 32 31 30 : Density, Parity (Peripheral Controls) 24 •> 17 Unit Number 

0 0 0 •Unit Selected, Even 16 • > 
0 0 1 •Unit Selected, Odd 
0 0 0 • 800 BPI, Even (7-Track only ; 11) 
0 0 1 • 800 BPI, Odd (7-or 9-Track; 11 or IV) 
0 I 0 • 556 BP I , Even } 
0 1 1 • 556 BPI, Odd (7-Track only; II) 
I 0 0 • 200 BP I , Even 
I 0 I • 200 BPI, Odd (7- or 9-Track; 11 or IV) 
1 1 0 • None 
I 1 I • 1600 BPI, Odd (9-Track P . E. only; V) 

28...,. 26 • CRC: Track ln error, or to correct 

23-+- 16 • Blocks to Space (in BCD) 

Error Field 

0001 • Long Block 
0081 • Memory Access Error 
0101 • End of Tape or Beg i nn ing of Tape 
0201 • Wrl te Lockout or End of Fi le 
0401 • Short Block 
OC81 • Parl ty Error 
0081 • Parity Error &. End Of Tape 
OE81 • End Of_ Fi le S. Parity Error 
2001 • Non- Present Opt Ion 
4001 • Rew inding 
8001 • Blank Tape Timeout 
8101 ., Beginning Of Tape & Blank Tape Timeout 

.. 
c: .. 
3 
c: 
Q 
::c 
"' .. ... .... 
0 
0 
::c 
> z 
0 .. 
0 
0 .. 

:J: 
> 
(i) 

.... 
'" > .., ' 

'" 



"' 0 
0 

~ .. 

PAPER TAPE PUNCH 
(TYPE • 5) 

10CW/MSULT ODC. llTS 
MULTIPLEXOLlll llTS 

PERl!tHERAL CONTJlOl. 81TS 
PUNCH lllNARY(l-blt fro1116-bll} 
PUNCH EBCDIC ll~t frOOfl I-bit} 
PUNCH 9CLtfro111lNf. 1CLI 

0 I _, 
I. It f'r- SIH •0 then oll lll'on, elM 

If f'taNSIH•I tl'llnollones. 

IIO CONTROi. WORO 

•• 
lT .. 



.. 
"' i ... 
"' " i 

IOCW 

46 • > 36 St.nd•rd Controt Fle1d 

35 • > O Unit Control Fleld 

35 • > 34: Punch Ch.uacter Size, Parity 

0 0 • 7 Info bits & 1 Parity bit, Even 

I • 6 Info bits l I Porlty bit, Odd 
(Stop Codes & Paper Tape Trans 1 ator !!.!.. enabled) 

O • B Info bits, No parity 

1 • lnva l Id 

Result Descriptor 

47 4 39 ~ , ~~ " .!! " 11 ,NI\ 
•• ~,M:r~ 

.. 40 " ~ 2 
TAG ~ 

47 •> 28 Memory Address 

27 •> 25 Character Count (in bina ry) 

24 • :> 17 Un It Number 

16 •> Error Field 

01 Ol • Low Tape 

0401 • Short Block 

[AROfl ,IELO 

.., 
> .., 
rn 

"' 
~ 
rn .., 
c: .z 

£ 

• c .. 
B 
:5 
:z: ... 
• 

" g 
:z: 
> z 
0 • 0 
0 .. 

"' ' 



"' 0 
0 

~ 
"' 

PAPER TAPE READER 
(TYPE • 4) 

IOCW/RESULT DESC. BJTS 

I/O CONTROL WORO RESULT DESCRIPTOR 

READ BINARY (6-blt Info 6-blt) 0 0 MP 0 • • .. 0 0 I EOT End Of Tope 

READ EBCOIC {8-bltlnto8-blt) 0 I MP 0 • t 4 0 V V 
READ BCL{EXT,9CLlntoINT. I 0 W 0 t t 4 0 0 I 

REAOBCl..(EXT.8CLlnkafBCDICl I I MP 0 t t 4 0 0 I 
REWIND 0 I I 4 7 

SPACE BACKWARD I I 4 3 
SPACE FORWARD 4 I 
TEST •• 

EOT 
EOT 

EOT 
BOT 
BOT 

EOT 

.. 
PE PE 

" 

899lnnlng Of Top• 

GENERAL 
RESULT DESCRIPTORS 

Parity Error 

,, 
)> ,, 
"' "' 
;! ,, 
"' 
"' "' E; 
"' "' "' c: 

"' 3 
c: 
(;) 
:z: 
"' 
"' ... 
"' ·o 
0 

:z: 
~ 
Cl .. 
0 
0 

"' 



;; 
i ... 
"' " z 
c 
!n . 
~ 
"' 0 • 

.. 
0 
0 

~ .. 

IOCW 

~ 8 

TAG 

46 • > 36 St•nd.rd Control Field 

35 • > O Unit Control Field 

35 • > 34 : Re11der Ch•ncter Size, Parity 

0 • 7 Info bits (Bit 8 :•0) , Even 

I • 6 Info b i ts, Odd 

Result Descriptor 

4743 39!~' 

~ .. .. ,. ~ ~ 
TAC 

47 • > 28 Memory Address 

27 •> 25 Ch11ract•r Count (In binary) 

24 • > 17 Unit Number 

16 • > Error Field 

0081 • Memory Access Error 

0281 • Parity Error 

(Stop Codes ' Paper T1pe Trans l•tor !!!.. enabled) 
0401 • Short Bl~k 

0 • 8 Info bits, No Par i t y 

1 •Invalid 

ts 11 7 Nf\ 
14 I !PF; B~ 

• c .. 
3 
8 
:z: .. .. 
~ g 
:z: 
l 
0 • 0 
0 .. 

"" ' 



.,, 
"' ~ 
0 

i 

SINGLE LINE CONTROL 
(TYPE =2) 

IOCW/MSULT oac. 81TS 

MAD EBCOIC 

WftlTE EICOIC 

T£5T 

Notn• 
1.0.·,..,ytorec•lvo• 

0 I,.. 

0 I 

•• 
•• 
•• I T C 

TO 

•' 
Of 

UNIQU! 
ftHUL'T DESCIUPTOlllS 

"°' TC900 """ ... 

-

z 

"' r 

"' 
~ 
z 

"' n 
0 z 
-< 
"' 0 
r "' c: ,. 

3 
c: 
0 
:z: 
"' 
"' ... .... g 
:z: 
> z 
c .. 
0 
0 

" 



.. .. IOCW ~ .. ., 
ii 

!= 

~ 
!" .. 
& 

"' .. 
;; .. • 

TAG 

46 •> 36 sundard Control Flald 

35 • > O Unit Control Fle1d 

Result Descriptor 

., • '!!} ··· 3 l ~ 23 I 

TAG '--v---J 
EtUllOR f\£LO 

47 _, 28 ~ry Addreu 

27 •> 25 Ch•racter Count (In binary) 

24 •> 17 Unit Nunlber 

16 •> 0 Error Fleld 

0009 • Not Ready to Receive 

0081 • Heroory Access Error· 

0281 • Perl ty Error 

0401 • Control Message 

OSOi • Overflow 

8001 - Timeout 

"' i 
"' ,.... 
"' ,.... 
i 
m 

n 
0 z .... ,, 
0 ,.... 

• c • a 
i 
"' 

"' ' .... 
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CDR FORMAT 

MULTIPLEXOR COMMAND DATA REGISTER 
FORMAT 

<0000-00011 49 •.J I >1 I 1~ 1 1 

RE~~;~ER ~ 47 ~~ 1
23 I ~_J 

~ 46 L.._-1..r,:..:9 __ _,1 ___ 2_._,_1 __ _,_r_,0 __ ~'~--~ 

Ill 91 

MEMORY WOIAO 
A.DORE SS COUNT 

92 72 

Command Register 

C051 thru COSS '"" Error field 
SI •Attention flag, set by bit 45 of 1/0 

control word . 
52 • Memory parity error if true, 
53 • Memory address error if true. 
54 • Channel busy when true. 
55 • Memory protect error when true. 
56 • Descriptor err.or when true. 
57 • Card read val idlty check when true. 
58 • Set to indicate service cycle output 

time. 

C059 thru C067 • Control/UD field 
59 t 60 • Tag control bl ts. (see note) 
61 •Forward/reverse bit. True for reverse 

operation. 
62 • Memory protected write takes place when 

true, 
63 • Frame length. True for B bit; false for 

6 bit. 
64 •Translate bit. True if MPX translator is 

used. False when translator is bypassed. 
65 •True for memory access i nhibited. 
66 • 1/0 bit. True for Input (Read). 
67 • When true, indicates information transfer 

is complete during 1/0 operations. 

C068 thru C07l •Four bit character counter (bit 68 is extension bit). 

C072 thru C091 • length of buffer area/result descriptor. 

C09Z thru Cl 11 • Hemory address. 

Cl 12 thru Cl 19 "' Unit designate. 

PRINTED IN U.S. AMERICA S000276 
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CDR FORMAT 

NOTE: Blts 59 and 60 are set by bl ts 36 and 37 of the 1/0 control 
word . They have the fol )owing 1'19aning -

59 60 

• Store single pl"'ecislon tags,. 
• Store double precision tags. 
• Store p_rogram tags . 

O I • Tag field transfer. 

Multiplexor Command Register Character Counter 
TAG SIT TIME 

cctn 71 70 69 68• 

0 0 0 0 0 
0 0 0 0 I 
1 0 0 1 • 2 0 1 I • 3 0 1 0 : 4 1 1 0 
5 1 1 1 • 6 1 0 I 1 7 1 0 0 

*During counts I thru 7 c068-0 for fo,....,ard operation C068-I for re­
verse operations t • Indicates a O or 1 state. 

Data Register 
0051 • Parl ty bit.* 
0050 thru 0048 •Tag bits. 
0047 thru 0000-= Information bi1:s In either 6 bit or 8 bit character 

lengths . 
*Par I ty bl t does not go to SPH. 

UNIT MODIFIER BITS 
14PX UNIT MODIFIER OUTPUT OCTAL 

INTERNAL DISPLAY IN 
CHANNEL ND. UHq2_ UM04 UMOJ. UM02 UMOI TAG & KEY 

I 0 0 1 I I 07 
2 D 0 1 1 0 06 
3 0 0 I 0 1 05 
4 0 0 I 0 0 04 
5 D I 0 1 I 13 
6 0 I 0 I 0 12 
7 0 I 0 0 1 II 
8 0 1 0 0 0 10 
9 I 0 I 1 I 27 

10 I 0 1 1 0 26 
11 0 I 1 I 1 17 
12 0 I 1 1 0 16 
13 0 1 1 0 1 15 
14 0 1 I 0 0 14 
15 I 0 0 1 I 23 
16 I 0 0 I 0 22 
17 I 0 0 0 I 21 
18 1 0 0 0 0 20 
19 1 0 1 0 I 25 
20 I 0 I 0 0 24 

PIUNTCD IN U.S. AWEflllCA ~000276 
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UNIT DESIGNATE DECODING 

UNIT DESIGNATE DECODING 

COl+IAND DATA REGISTER 
UNIT DESIGNATE 
NO. BITS C059-
C066-FROH I OCW 

CHANNEL DES I GNATE 
I AND 11 CARDS 

EACH HULTIPLEXOR SERVICES 128 HINTERHS, 
HPX 1 S DE TE RH I NED BY INTERNAL JUMPERS OJrt 
CHAN. DES. I ' 11 CARDS 

CHANNEL DESIGNATE EACH HIN-TERM (256) JUHPERED 
11 I CAl\O TO ONE OF 20 INTERNAL CHANNELS, 

(CHANNEL !•HIGHEST, ZO•LOWEST PRIORITY) 

GROll' CONTROL 
CARDS I & II 
(GROll' I • CHANNELS 11-20; 
GROLP 11 • CHANNELS 1-10) 

YES 

UNIT HOOi Fl ER 

CHANNEL SELECT 
LOGIC 

P.C. ENCODER 
CARDS 

PERIPHERAL 
CONTROLLER 

PRINTED IN U.S. AMERICA 

I OENTI FY PEl\I PHERAL TYPE FOR 
1/0 CONTROL BEING ADDRESSED 
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MPX CONFIGURATION 

CONFIGURATION INSTRUCTIONS 

PCC Cabinet 

Enter type of peripheral control In Colunin A of configuration chart. 
Enter HPX Internal priority assignment in Colurm B (1-20). 

Chilnnel Assls1nment 

Enter 2 X priority In ColU111 D. 
Enter 2 X prfority -1 In Column F. 
J~rlng on the four cards Is taken frmi Co1Uftl'I C to 0 and Co1wnn E 
to F. 

Group Asst sni•nt 

Enter the group assignment for each control In Colwnn C. 

:;'; g~:!:c~!~~e a(~~!~. d:~!g:a~~t::"~~n;56 f;C::t!~:s m~~;!~;:;1ef:o~~~un it 
lower group (left collMl'l) Is autamatlcal ly selected If no jumper is 
Installed in the loc.tlon shown. To switch the selection to a group 
within the upper 128 flllnterms, Ins ta I I the appropriate jt.11tper In the 
plug-ons for the card locations shown in the table. 
This table also shows the Jurwpers necessary to expand an 8 mlntenn to a 
16 mintenn. 
Jumpering Is done on plug-ons provided with the four cards concerned 
wlth coll.IT!ns H •nd I. 
Enter froni the t•ble provided, the pin asslgment per group In Column J. 
Enter 2 X priority In Cohrnn K (see notes 1 and 2). 

.!!l!a...!= 

.!!a!!...l.: 

Multiple group pads Ny only be used when It Is desired to 
expar1d two 10 sized groups to a 20 slze group. Mlntenn group 0-' (128-137) lllilY be combined with groups 16-Z5 (144-153) or 
48-57 (176-185) . Klntenn group 32-" (160-16') may bo comblnod 
with groups 48-57 (176-185) or 16·25 (144-153). 

If a multl-control sub-system Is to be implenented (I.e., con­
trols c:onmon to the same. exchange), the appropriate group pads 
(Col J) must be jumpered to each ch•nnel pad assoc;lated with 
a ch•nnel within the n1ultl-c:ontrol group. 

J~ring on the two cards Is Uken fron ColUl'lln J to K. 

P.eady Stttus 

Enter the exch41nge or PCC locations fr-om PCC and Exchange tables In COi­
""" L or H. 
£nter from the Vector teble the HPX location in Col~n N. 
Use pushpln JUlftPers on the backplane to connect frorR Colult'll"I L or H to N. 

PltlNTf::O IN U.S. AM[RttA S0002?6 



.. 
0 
0 

~ 

PCC CAI c~ . 
MPX DBFH6/ Fl O 

PRIO 
DBHH8/ FH B HINTERH 

CAB CON TYPE ITY ARL BUSY COL AGL GROUP 

0 I 2 
I 3 I 
2 5 :;:-
3 7 

4 9 10 

0 11 12 

I 13 14 

~ 15 16 
17 18 

4 19 20 

5 21 22 
6 23 24 

7 25 26 

8 27 28 

9 29 JD 

5 31 32 

6 33 34 

7 35 36 

8 37 38 
9 39 •o 

~~© 

n :r ~ 

' 0 
,, .., 

a. x N 

(") 

Ci" 0 z c .,, 
GI' AillG RD' ._US, 

GROUP CHAN 
LOCATION JUMPERS REQUIRED PAO PAO 

DBHf2/FI~ OBHFOJF 16 DBF\2 OBHF4 PCC/K EXCHANGE "PX 

2. ;;; 
c er "' > 

:I .... 
n 0 z .. :r c: 
0 .. .. .. .. 0 

c: 
g 
::c 
"' .. ... .... g 
::c 
> z 
<> .. 
0 
0 

" 
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MPX CONFIGURATION 

Min-Term Group/Unit Designate Table 

~ _ill_ 22_ ~ 
Ml NTERM GROUP_i_ MINTERM ASSIGN UNIT CHNINEL 

LOWER 128 UPPER 128 GROIJ' UPPER JUMPERS DECDQI_ DES!.li!!AI£.I 
HINTERMS HINTERMS SIZE DBHF~DBF~ OBHFO/DBF!.!j DBF 12 I DBHF4 

0-9 128-!ll_ 10 A _[_ . 
~- ~12 ID B _J_ • 64-71 192-199 8 

64~ ill~~QL ~ 
t 5 • 

80-87 208-215 8 
or or or D 7 . 

80-95 208-2u_ 16 

:!I I~ I H ..!!._ • 
139 1 J ]: . 

I2 ]Io J: K • 
13 141 I l :ii: • 
L'I_ ill I M LL . 
5 ill I N ..li • J2Cijl WJ-L6~ 10 ± :ft . 

~57 1 "&'-lli. 10 . 
9"-103 22Ji'..231 8 

_j6~~ 11 
or or t 25 • 

224-U9_ 16 
-112-119 240-247 8 

or 
24o~fil 

or 0 27 . 
112-lll_ 16 

1r I~ I H li. . 
:m I J ]} • 
~ I -~ _13_ • 

ji Ill_ I J. :ft • 
1~ 1 H • 

JI I~ I J[ ~ . 
3:2-}) 110-w 2 p . 
_211_-59 ~l!L 2 p 11. . 
-!_":!!J !B- !.12.. 4 .£. . 
:!:O~ J!ll-191 4 I 44 . 

UNI MINTERH GROUP 
8 SIZED I~ SI ZED 

GROUP GROUP DBHF2/DBFl4 ~8Fl6 
~71 ~ y 

2:..!ft 
]o:R 

ill-20 
80~ ± 

20!-"2 !_2_ 208-2u_ z 
~ll!J.: ~Ill J 
22~231 2~-rn: y 
112-11 9 112-1IT 
~-2_47 2'1_0-255 z 

*Note. I: M1.1ltlple group pads may only be used wh•n lt Is desired to expand two 10 sized 
groups to• 20 slz.. group. Kint.rm group 0-9 ( 12.S.137) lllly be coftOl~d with 
groups 16-ZS (l-ltlt-15)) or 48-S7 (176-185). Mlnterm group 32-41 (IMJ-169) 1119";' 
be corrbined with groups 48-57 (176-185) or 16-25 (14'+-153). 

•Note Z: If• ll'Mltl-control sub-s ystei11 is to be lniplH1Dnted (i. e., controls "*"Ion to 
the swie u.ctui.1\9e). the approprlete group pMl'5 (Col J) ..,st be J~and to 
e<tch channel pad essocl•t•"d with• channel within the multl·control group . 

PRINTED IN U.S. AMERICA 5000276 
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MPX CONFIGURATION 

PCC, Exchange, and Vector Tables 

6~1J_4 7 2 s 
!.Q!L.fil ~L !.Q!!_ P N _ID·LOC 

VECTOR 0 Ji. 3 
!.!!. ..!!£.':!.• 

KC-0-DCHJ!!: 
PCC-1-

_:::.:.::; AO A2 CON PIN 
0 00/01 
I I 0 I 
2 OC/OV 
3 IC/IV 

_I!_ IH/OU 
_i_ Ott 

ow .J)Y_ IX I 
IW Jji_ OT 2 

IR 3 IT OS 
IN OP i.e._ 
OJ 

_§_ OE I H 08 6 _Q_G oc 7 OF 11 
~~ M_ BO >< _/>&._ M_ BO M._ ..A& L .J!E 

8 IJ 
oN ....!!.. 1Qi 200 l9.. ..!!!> filJ m 1 E B I6& 9 OJ 

J:K :::! OM IL 
Ix 10 ow JLY 
OT 11 IW IV 
JR I IT OS 
lN I OI' JE 
OJ I OL IM 

7 OE I IX 
~ IJ I W 
9 OJ 19 OW 

PRINTED IN U. S. AMERICA 5000276 
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MPX CONFIGURATION 

Adapter Locations 

ATR 
rn CARD 

~ L!Ni( !illill!! 
ToCi'AU 

07 DBHF6 

06 DBJF4 

05 DBHG8 

04 DBJG8 

13 OBHF8 

12 DBJF6 

II OBHGo 

to OBJF8 

27 DBHG2 

10 26 OBJ GO 

II 17 OBHG4 

12 16 DBJG2 

13 15 OBHHO 

14 14 OBJHO 

15 23 OBHH2 

16 22 OBJH2 

17 21 OBHH4 

18 20 OBJH4 

19 25 DBHH6 

20 24 DBJH6 

PRINTED IN U.S. AMERICA 5000276 
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SECTION 6. HARDWARE INTERRUPTS 
Presence Bit Interrupt Chart . . . . • . . . • • • . • . 6-1 
Suck at Interrupt Procedure . • • . . • . . . . • • . . 6-2 

Stack fotMat Prior to Cal I Ing the Interrupt Procedure. 6-2 
Stack Format After Entering the Interrupt Procedure. 6-2 
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The tenns 11Multlptexor" and 11 1/0 Processor11 are synonymous. 



.., 
"' ~ 
"' 0 
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"' 0 
0 
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Presence Bit P2 Pl (3) RT Bit Returning 
Interrupt Condition (3) Operator 

(bit 46) 

Stack Vector Data (I) IRW Interrupt 0 Exit 
Descriptor dur Ing (stuffed) ID 
data reference 

(2) IRW Interrupt I Return 

Data 
(stuffed) ID 

Dependent Data Descriptor (I) Data r nterrupt 0 Exit 
during data Descriptor ID 
reference (copy) 

(2) Data Interrupt I Return 
Descriptor ID 
(copy) 

Stack Vector or - Data Interrupt 0 Ex! t 
Stack Vector Data Des er i ptor ID 
Descriptor during (copy) 
display update 

Procedure 
Segment - Segment Dependent Interrupt 0 Exit 
Descriptor Descriptor ID 

(copy) 

(1) Value Cal I or Enter 
(2) A 11 operators except Value Ca 11, Enter, or Hove Stack 
(3) RT bit is packed in the Int. l.D. (P1) 
(4) Sn indicates the PIR and PSR point to current operator syllable 

PIR,PSR Software 
New RCW Function 

Sn -ITT Make stack or 
stack vector 
present 

Sn (4) 

Sn (4) Search stack for 
copies of not 
present data de-

Sn (4) 
scr 1 ptor, make 
original Mom and 
cop I es present, 
return data 
descriptor where 
noted. 

-a 
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n c: 0 
::c ~ 

0 

> "' 
'° "' .... 
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HARDWARE INTERRUPTS 

STACK AT INTERRUPT PROCEDURE 

Stack Format Prior To Calling The Interrupt Proeadure 

OBJECT { 
PROGRAM 

STACK 

MCP 
STACK 

•• 
Pl 

IRW 00+3 

MSCW 

OBJECT 
PROGRAM 

DATA 

TSCW 

SEG DESC. 

Pew 

RCW 
MSCW 

OBJECT PROGRAM CODE 

11 I I I I II I J I i I 
PBR PIR PSR 

INTERRUPT HANDLING PROCEDURE CODE 

- --i I I I I I I I I I I I I I I I 

Stack Format After Entering The Interrupt Procedure 

OBJECT { 
PROGRAM o[I 

STACK 

.. 
Pl 

RCW 

MSCW 

TSCW 

~ { I I 
STACK o[ow 

PRINTED IN U.S. AMERICA 
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PIR 
PSR 

INTERRUPT[D 08J£CT PROGRAM CODE 

INTERRUPT HANDLING PROCEDURE CODE 
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HARDWARE INTERRUPTS 

Pl: 

" .. " " ' ' 

" " 

t 0 0 0 1 n OCP-1 
0 0 0 2 ;ncP-2 
0 0 0 3 DCP-3 

External g 0 0 0 4 n DCP-4 
0 0 0 5 n Externa I HPX 

0 0 0 0 9 n 1/0 Finish 
0 0 0 0 F n Status Chanse 
1i 0 1i 1i 1i 1i Processor to Processor 

Special 
0 0 0 0 0 1 Interval Timer 
0 0 0 0 0 2 Stack Overflow rS?'LOSR 
0 0 0 0 2 0 'In val id Index Inaccurate 
0 0 0 1 0 0: *Presence Bit PIR et al in RCWI 
0 0 0 2 0 0 Se uence Error Dis la u date 
1 0 0 0 0 0 0 Programed Operator 
1 D 0 0 0 0 1 Memory Protect 
1 0 0 0 0 0 2· lnval id Operation 

Syllable: 0 0 0 0 0 4 Divide by Zero 
0 0 0 0 0 8 Exponent Overflow 

Dependent 1 0 0 0 0 1 0 ,Exponent Underflow 
1 0 0 0 0 2 0 lnval Id Index 
1 0 0 0 0 4 0 Integer Overflow 
1 0 0 0 D 8 0 Base of Stack (r S BOSR) 
1 0 0 0 1 0 D *Presence Bit 
1 0 0 0 2 0 0 Sequence Error (Display Update) 
1 0 0 0 4 0 0 **Se mented Arra 
2 0 0 0 0 0 1 Loop Instruction> 2 sec. 
2 0 0 0 0 0 2 Memory Parl ty Error 

Alarm 2 0 0 0 0 0 4 Scan Parity Error 
2 0 0 0 0 0 8 lnval id Address 

• 
2 0 0 0 0 1 0 Stack Underflow (r S S r F) 
2 0 0 0 0 2 0 Invalid Program \lord (Tag ~ 3) 

•Bit 46 (RT bit) may be 0 or 1 
[See Presence Bit Interrupt Chart] 

**P2 contains 3-blt literal to indicate 
number of words in stock below HSCW. 

PRINTED IN U.S. AMERICA 
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SECTION 7 - COHTEHTS 
SECTION 7. HISCELLAllEOUS HAAOVAAE INfOAHATION 

Console Display Control Translator Chart 
Disk files •••••••••• 

Stor,.ge Unit Characteristics • • • 
Disk Fl le Loekout Charts •••••• • 

Hodel lA-2 (20ms) Disk •••••.• 
Models lC-3 and lt-4 Disk ••••• • 
Hodel 2 (35ons, 180 Choracterl Disk 282 
Hodel 2 (20ros) Disk 286 •••• 

Disk Fl le Optimizer •• •••••• 
Register Flow •• ••• • ••• • 
Documentation for Trouble Analysis 
DFO Stack Fonnat ••••• 
Scan Address Li nes Form.t •••• 
Scan Out Word Format , •••••• 
Scan In Word Format • • • • • • • 
Report Status (Scan In). • • • • • . . 
Electronics Unit Designate Group NuMbers 
EUD DFO/IOM Convers ion Table •• • 
EUD Code Options ••• •• • • ••••• 
DI sk Address Llmltat ions • • • • • • . . 
Hultl-Radlx Conversion Paranteters ••• 
Multi-Radix Conversion Parameter Generat ion 
EU Interface . • . • • • • • • 

Dau Comm.inicattons Processor •••• 
Word Structure ••••••••••• 

Bas tc Word Structure ••••••• 
Instruction Word Address Structure 
Instruction Hai1f-Word Format 

OP field Codes 
Addressing • • 

A field . ••• •• •• • 
B Field •. •• •••• 
C Field •• • • • • . • • 
Word Register Byte Address Format 
lndtrect Addr-ess Format 

Instruction Register Faults 
Format •••• •••••• 
ConlMnds • ••• ••••• 

Address/Function Code Fomat 
Scan Out l.nfonn1tlon Word • 
Branch Relat ive Conditions .. 
Shift HA Options •• •• 

MA Concatenation ••••• 
Transh1te Operator- A Fleld Codes 
Adapter Clusters 

Interrupts ••••••• 
CCl'Nlilnds ••.••••• 

Data Formats • •••••• ••• 
EBCDIC Coded Dou (Character) 
USASCI I Coded Data (Character ) 
BCL Coded Data (Character) •• 
8AUDOT Coded Dau (Character) ••• 
PIT Code/6 Coded Data (Character). 
XS-) Coded Dou (Character) •••.••• 
Burroughs tllmerlc Coded Data (Character} 

Cormiuntcatton Line Character Fonuts ••• 
Serl•1-By-8 i t Character FonMts • •• •• 

Ccnparlson Register Flip-Flop Designations • •• 
Cooopare Bits (Cfl and CFO) Condltlonal Results 
Carry flip-Flop Chart ••••• ••••• • • . 

The tenH 11Ku1tipleJ11.or11 and 11 1/0 Proce'5or" are synon'fl"Ous. 
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SEOION 7 

MISCELLANEOUS HARDWARE 
INFORMATION 

CONSOLE DISPLAY CONTROL TRANSLATOR CHART 

8 BIT EBCDIC 7 BIT ASCII 
INA INS CODE WITHIN CHARACTER 

REGISTER BITS REGISTER BITS THE SHIFT REGISTER 

Ll..L.L !..U....!.. 
I I 0 0 0 0 0 I 4/1 A 
I 1 0 0 o a 1 a 4/2 B 
1 1 a a 0 0 I 1 413 c 
1 1 a a a 1 a a 4/4 D 
1 1 a a a 1 o 1 4/5 E 
1 1 a a a 1 1 o 4/6 F 
1 1 a o 0 I I I 4/7 G 
I 1 a a 1 o a o 4/8 H 
I 1 a a I 0 0 I 4/9 I 
I 1 a 1 0 0 0 I 4/10 J 
1 1 0 1 o o 1 a 4/11 K 
1 I 0 1 0 0 1 I 4/12 l 
1 1 0 1 0 1 0 0 4/13 H 
1 I 0 1 0 I 0 I 4/14 N 
I 1 0 I 0 I I 0 4/15 0 
1 I 0 1 0 I 1 1 5/0 p 
I 1 0 I I 0 0 0 5/1 Q 
I 1 0 I I 0 0 1 5/2 R 
I I 1 0 0 0 1 0 5/3 s 
I I 1 0 0 0 1 I 5/4 T 
1 1 I 0 0 I 0 0 5/5 u 
1 1 1 a 0 I 0 I 5/6 v 
I I I 0 0 I 1 o 5/7 w 
1 I I 0 0 I I I 5/8 x 
I I 1 0 I 0 0 0 5/9 y 
I 1 I 0 I 0 0 I 5/10 z 
I 1 1 I o o a o 3/0 0 
I 1 I I 0 1l 0 I 3/1 I 
I 1 1 1 a o 1 a 312 2 
I 1 I 1 0 0 1 I 3/3 3 
I 1 I 1 0 1 0 0 3/4 4 
I 1 I 1 0 I 0 I 3/5 5 
1 I I 1 0 I I 0 3/6 6 
1 I 1 1 0 I I 1 317 7 
I I 1 I I 0 0 0 3/8 8 
I 1 I I 1 0 0 1 319 9 o 1 o a 1 0 I 0 5/11 [ 
0 1 0 0 1 0 I I 2/14 
o 1 o a I I 0 0 3/12 < 
0 I 0 0 I I 0 I 2/8 ( 
0 1 0 0 1 I I 0 2/11 + 
0 I 0 0 I 1 I I 2/1 < 
0 I 0 I o o a a 2/6 • 0 1 0 1 1 a 1 a 5/13 J 

PRINTED IN U. S. AMERICA ~000276 
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CONSOLE DISPLAY CONTROL 

CONSOLE OISPLAY CONTROL TRAHSLATOR cHART (Cont) 

8 BIT EBCDIC 7 BIT ASCII 
IHA INB CODE WITHIN CHARACTER 

REGISTER BITS REGISTER BITS THE SHIFT REGISTER 

~ ~ 
0 l 0 l l D I l 2/4 $ 
0 I 0 I I I 0 0 2110 . 
0 I 0 I I l 0 l 219 ) 
0 l D I l l l D 3/11 
0 l 0 l l l I l S/14 ~ 
0 I l D 0 0 0 0 2113 -
0 l l 0 0 0 0 l 2/15 I 
0 l I 0 l 0 I l 2/12 

i 0 l l 0 l I 0 0 215 
0 l I 0 I I 0 I 5/15 ~ 

0 I l 0 l I I 0 3114 > 
0 l I 0 I I I I 3115 7 
0 I I I I 0 l 0 3/16 : 
0 I I l l 0 I I 213 I 
0 l l I l I 0 0 4/10 @ 
0 l l I I l 0 l 217 i 
0 I I I I l I 0 3113 . 
0 0 0 0 0 0 0 l Oil SOH 

(START OF HEADING) 
0 0 0 D 0 0 I 0 0/2 STX 

0 0 0 0 0 0 l l 
(START OF TEXT) 

0/3 ETX 

0 0 0 D 0 l 0 0 
(END OF TEXT) 

0/4 EOT 
(END OF TRANS-
HI SS I ON) 

0 0 0 0 0 I 0 I 0/5 ENQ (ENQUIRY) 
0 D 0 D 0 I l 0 0/6 ACK (ACKNOWLEDGE) 
0 0 0 0 l 0 0 0 0/8 BS (BACK SPACE) 
0 0 0 0 I 0 0 I 0/9 TAB (HORIZONTAL) 
0 0 0 0 I 0 l 0 0/10 LF (LI NE FEED) 
0 0 D 0 l 0 I l 0/11 SET TAB 
0 0 0 0 I I 0 0 0/12 FF (FORM FEED-

MASTER CLEAR) 
0 D 0 0 I l D l 0/13 CRV(CARRJAGE 

RETURN) 
D D D D I l l 0 0114 SD" (SH I FT OUT) 
0 0 0 0 I I I I 0115 Sll>(SHIFT JN) 
D D D I 0 D D I 111 LI NE ERASE 
0 D 0 I 0 0 I 0 1/2 FS (FORWARD SPACE) 
0 0 0 I 0 0 l l 1/3 RLF (REVERSE LI NE 

FEED) 
0 D 0 I 0 I 0 0 1/4 HOME 
D D D l D l 0 l 1/5 NAK (NEGATJ VE 

ACKNOWLEDGE) 

Pft1HT£0 IH U. S. AMERICA 5000216 
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CONSOLE DISPLAY CONTROL 

CONSOLE 01 SPLAY CONTROL TRANSLATOR CHART (Cont) 

8 BIT EBCDIC 7 BIT ASCII 
INA INB COOE WITHIN CHARACTER 

REGISTER BITS REGISTER BITS THE SHIFT REGISTER 

8 4 2 l 8 4 2 l --- ---
0 0 0 l l I 0 I 1/13 GS6(GRDUP 

0 0 0 I l l I 0 1/ 14 
SEPARATOR) 

*RSV(RECORD 
SEPARATOR) 

0 0 0 I l I l l 1/15 •us ~ (UNIT 
SEPARATOR) 

*RS replaces SO in Phase II Console Disp lay Control. 
us replaces Sl in Pl'lase II Console Display Control. 

PRINTED IN U.S. AMERICA ~OOOZ·76 



.. .. 
i ... ... 
0 

z 
c 
;. .. 
"' ... .. 
0 .. 

g 
0 

~ .. 

TrPl Ate ACCUI ATS· Traaa. ... ms ~ (MillU.c) llat. .. lD CIA& 
bytea/uc . 

LU 20 ""' 1500 • 180 

IC3 " 345< 1200 • 110 

IC4 40 215< ,,. • 180 

1?12 " 4431: . .. • 110 

"'' 60 ""' soo • 110 

Ill6 20 67U 1500 I 180 

IA and JC: 
for Addr ..... 1tarUn1 at 0 sad aoina thni 60399, 
the: 01:d1r of acc:aaa to fac11 /trac:lr.1 /1on11 i.: 

Pl/TOO/Zl • '1/T00/Z2 + Pl/TOO/Zl .. 
.... Pl/TOl/Zl • 11/TOl/ZZ + Pl/TOl/13 • 

: 
+'1/T49/Zl .. Pl/i49/Z2 -+ Pl/T49/Z3 + 

--.r4/T00/Zl •.. • 14/T49/Z3 + 
+12/TOO/Zl ••• • T2/T49/Zl + 
+13/TOO/t.l .•• • '3/T49/Zl + 
•PS/ ••. + 18/ ... • 16/ ... + 1/1 •• , 

• For W, ordar of acce11 to facea h rl+P4+P2+F).o. 
rs.+n.,....11 . 
For IC, orffr of acceaa to facaa ii 

.... .... """" .... (SO-VOrd S.&•)/Traclr. 
SU rA<I ion TUCK i'A tacit Joa• 

ll Z2 "' Z4 " 
6-0400 mo ,. m " " " 
111200 13900 ,. 278 73 " 110 

111200 13900 so 278 " .. 120 

222400 ,, ... ,. 1112 103 122 "' "' 177 

222400 .5S600 , . 1112 103 122 139 "' 177 

167600 41900 ,. 
"' 103 122 139 "' "' 

rl•r2•f3 • ' . n. Odd-n-iMred JIODI a r ••• IH 
"L" 1oa11 1114 contain track• 00+49 1 
avan-niabarad "U" aonea eontain 
t.raclr.a 5o.99 . 

DIIU .. .. " 
;' .. a 
Cl • 
c 
::s 
:::;: 

197 216 2 n 
197 216 2 ::r 

a 
1'8 a ,. 

ii .. ;;;· 
::!'. ,. .. 

Cl 
~ 
l"t ..,, 
;:: 
'" "' 

~ 
rn 

"' .,, 
,... 
m 
rn ... 
0 

"' ~ 
m 
c: z 
::; 
rn 

• c: .. 
3 
~ 
:i:: 

"' 
• 
~ 
g 
:i:: 

~ 
~ 
0 
0 .. 
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DISK FILE LOC KOUT 

Disk File Lockout Charts 

MODEL IA-2 (2D ms) DISK 

SW ITCH* START I NG ENDING ADDRESS 
ADDRESS ADDRESS LOCATED IN 

MASTER 000000 030199 

I a nd 2 000000 030 199 First SU 

3 and 4 030200 060399 Fi r s t SU 

5 and 6 060400 090399 Second SU 

7 a nd 8 090400 120799 Second SU 

9 a nd 10 12 0800 150999 Thi rd SU 

11 and 12 151000 18 1199 Th i rd SU 

NOTE 

No more than 3 su 1 s may be con nee t ed 

t o a n EU; the refo re, sw i tches 13 t hru 

20 are no t no rma ll y used . 

13 and 14 181200 211399 

15 and 16 211400 241 599 

17 and 18 241 600 271 799 

19 and 20 271 800 30 1999 

* Swl tches mus t be used i n pa irs as shown . 

PRINTED IN U. S. AMERICA , 0 0 02 76 
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DISK FIU LOCKOUT 

MODELS IC-3 and lC-4 DISK 

SWITCH STARTING ENDING LOCKS OUT 
ADDRESS ADDRESS 

MASTER 000000 555999 

I 000000 027799 1st. DFSU, lst. disk 

2 027800 055999 1st . OFSU, 2nd . di sk 

3 055600 083399 1st. DFSU , 3rd . disk 

4 083400 111199 1st. DFSU, 4th. d i sk 

5 111200 138999 . 2nd . OFSU, 1st. disk 

6 139000 166799 2nd. DFSU, 2nd. disk 

7 166800 194599 2nd. DFSU, 3rd. disk 

8 194600 222399 2nd . DFSU , 4th . disk 

9 222400 250199 3rd. OFSU, I st. disk 

10 250200 277999 3rd . DFSU, 2nd. disk 

II 278000 30~799 3rd. OFSU, 3rd. disk 

12 305800 333599 Jrd. DFSU , 4th . disk 

13 333600 361399 4th . OFSU, 1st . disk 

14 361400 389199 4th . OFSU, 2nd. disk 

15 389200 416999 4th. DFSU, 3rd. d isk 

16 417000 444799 } 4th . OFSU, 4th. disk 
- ~ 

17 444800 472599 5th. DFSU, 1st. disk 

18 472600 500399 5th. DFSU, 2nd, disk 

19 500~00 528199 5th. OFSU, 3rd. disk 

20 528200 555999 5th. DFSU, 4th. disk 

PRINTED IN U.S. AMERICA !!1000271 
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DISK FILE LOCKOUT 

MODEL 2 (35 ms, 180 character) DISK 282 

SWITCH START I NG END I NG LOCKS OUT 
ADDRES S ADDRESS 

jHASTER 0000000 1111 999 Ent i re Bank 

0 0000000 Oil ll 99 SUI, Module A 

I 0111200 0222399 SUl, Modul e 8 

2 0222400 0333S99 SU2, Module A 

3 0333600 0444799 SU2 , Module B 

4 0444800 OSSS999 SU3, Kodule A 

s OSS6000 0667199 SU3, Module B 

6 0667200 0778399 SU4, Module A 

7 0778400 0889S99 su4, Module B 

8 0889600 1000799 SUS, Modu le A 

9 1000800 "11 999 SUS, J;odu l e B 

MODEL 2 (20 ms) DISK 286 

SWITCH START I NG ENDING LOCKS OUT 
ADDRESS ADDRESS 

MASTER 000000 837999 Entire Bank 

0 000000 083799 SUI, Module A 

I 083800 167S99 SUI, Modul e B 

2 I 67600 2SI 399 SU2, Module A 

3 2S 1400 33Sl99 SU2, Modul e B 

4 335200 418999 SU3, Module A 

s 419000 S02799 SU3, Module B 

6 so2800 S86S99 SU4, Modul e A 

7 586600 670399 SU4, Module B 

8 670400 754 I 99 SUS, Module A 

9 754200 837999 SUS, Kodu le B 

PRINTED IN U.S. AMERICA ~000276 
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Register Flow (Cont) 

OR 

NEXT EMPTY LOCATI ON 

OS 

'""' ~~ ..... n~•·r ML, ... l·l•l•l•i•i•I 
QR 41 ML 

SI 

PRINTED IN U.S. AMERICA 

DISK FILE OPTIMIZER 

SCAN IN 

QUCUED CONTROL 

WORD REQUEST 

::: : \~:: :::: ::::: :: : 
SCAN IN 

REPORT REQUEST 

·::: 

~000276 
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DISK "FILE OPTIMIZER 

Documentation For Trouble Analysis 

OOCUlllENTATION FOlt TlllOUSLE ANALYSIS 

8ACKWUD ltEFEltElllC[ ___ 3_9,z !IEE CtlllCLED 
T SlfEETS 1.9.Z } 

fl'OltWARO ll'EFEltEtlCE ---4.11.&.9.IO NUM•EAS 
COlllPOlilElfT LOCATION. f'NTTPE-T .•. IJ IELOW 

TO FIJllD LOGIC OIAlltAM 
USE DIA, NO TO TRACE 
SIGNAL IACK TO 
ORUUN 

PRINTED IN U.S. AMERICA 

xxxx~xxxxxx 

xxxx~xxxxxx 

.)~xx x~xxx xxx 

LOGIC 
DIAGltAM 

CAltO 
LOCATI 
D/F A4/5 
CAltO 
PIM NO 

'" 

TO FINO COMPONENT (l"ART NO. AND TYPE) 
LOCATE PN l"AltTS LIST CORRESPONDING TO 
THE LOGIC DIAGRAM NUMIElll 

S000276 
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DISK FILE OPTIMIZER 

DFO Stack Format 

47 28 27 22 21 20 16 15 13 12 0 p 

MIL SP EU SU OSP S P FIELD 

BITS 47 • > 28 • Hemory Link (ML) 

27 •> 22 • Spare bi ts - Not used (SP) 

21 • Disk Exchange Bit (E) 

0 • Disk exchange A (Direct) 

I - Disk exchange (Ind i rect EU) 

20 •> 16 • EU number (EU) 

Bit 20 •which group of 10 EU 1 s. 

19 ~> 16 • EU0-9 

15 •> 13 • SU number (SU) 

12 •o:> •Desired Shaft Position, binary (DSP) 

• Shaft bit. (S) 

Differentials the two shafts of an SU, when applicable . 

• parity bit. 

PRINTED IN U.S. AMERICA !S000276 
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DISK FILE OPTIMIZER 

Scan Address Lines Format 
19 18 17 16 15 6 5 

OT EUD SP FC SP IELD 

19 •> 6 • Device Type (OT) 

Code 1001 selects the Disk Fl le Optimizers. 

15 •> 8 • Electronics Unit Designate (EUD) 

Defines the exchange and the EU number associated with the 
job. 

7. 

6 • Spare bit, not used (SP). 

5 •> 4 • Function Code (FC) 

Defines the operation requested by the IOM: 

Scan out: 

01 • store CW. request. 

10 • clear the stack request. 

Scan In: 

01 • opt lml zed CW request 

10 • Top of stack CW .request 

11 • report request 

Scan Out Word Format 

1
47 28 ~7SP26 ,25 0 I ~. -'---H-L---+[--+. --D-A---IF I ELD 

47 •> 28 • Homory Link (ML) 

Defines the complete memory I Ink address. 
27 •> 26 •Spore bits, not used (SP). 

25 •> 0 • Disk Address (DA) 

Defines the 6 BCD characters plus the 2 exp11nslon bits of 
the desired disk starting address, not Including the 
desired EU, or the desired DEX. 

PRINTED IN U.S. AMERICA 5000271 
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Scan In Word Format 

47 40 39 27 26 7 6 

SR SP HL SP A Fl ELD 
~~~~~~~~~~~~~~~ 

47 = 40 • Status Report (SR) 

SR Bit HL Level 

47 ACW NAXS 

46 ACW SNAS 

45 ACW PESS 

44 ACW DAEi 

43 ACW QCWS 

42 ACW TCWS 

41 Zeros SESI 

40 Zeros EUBS 

39 • 27 • Spare bits (SP) 

26 - 7 • Hemory Link (HL) 

Complete Memory Link Address. 

6 - • Spare bl ts (SP) 

0 • Attention field (A) 

1 • IOH to examine SR field. 

PRINTED IN U.S. AMERICA 

DISK FILE OPTIMIZER 

Status Condition 

No Acc:ess to QEX 

SU Not Available 

QS Parity Error 

Disk Address Error 

Optimized CW 

Top of the Stack CW 

Stack Empty 

CW Not Available 

~000276 
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DISK FILE OPTIMIZER 

Report Status (Scan In) 

lndlraet Connect Ports 

ll )2 28 27 22 21 
,,_ 

P2· Pl• ... ~ .. 
L;.-!4 _!.2 _:_I _c,,8 __::.4 _!.2 _'._J:;'..__::.4 _:.2 _:_l _i.:;.8 ....::_4 _:.2 ......:.1 .L:.....::.5 ....:.4 ~l-=.2 _;_l '---"S,_P __, Fl [LD 

47 • 43 • Pl-n (Port 1) 

42 • 38 • P2-n (Port 2) 

37 • 33 • P3-n (Port 3) 

32 • 28 • P4-n (Port 4) 

Where n • -, 8, It, 2, or 1. The - bft In each port lndfc1tes 

that the corresponding 8, It, 2, or I bi ts are val id In for· 

111o1tlon representln!il en EUD code group of ten possible DFEU's . 

27 • 22 • Stack c1pacl ty of that DFO. 

Electronics Unit Designate Group Numbers 

EUI a~ · I 10 11 12 13 14 15 

D D 16 )2 48 64 80 96 112 128 144 160 176 192 208 224 240 -Lower 

l l 17 ll 49 65 81 ,7 113 12, 145 161 177 1'3 20, 225 241 Lhlllts 

2 2 18 J4 50 66 82 '8 114 130 l<Wi 162 178 ,,4 210 226 242 

l l I' l5 51 ,. 8J " 115 Ill 147 16l 17, 1'5 211 227 24) 

4 4 20 J6 52 68 8.\ 100 116 1)2 148 164 180 1'6 212 228 244 

5 5 21 l7 5l 6, 85 IOI 117 Ill 149 165 181 1,7 213 ,,, 245 

6 6 22 J8 54 70 86 102 118 134 150 166 182 1,8 214 2l0 246 

7 7 23 " 55 71 87 103 119 135 151 167 18) I" 215 231 247 

8 8 24 40 56 72 88 104 120 1)6 152 168 184 200 216 ~2 248 -...... , 
' ' 25 41 57 7l " IDS 121 137 15l "' 185 201 217 233 249 Llt11fts 

PRINTED IN U.S. AMERICA 500027• 
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DISK FILE OPTIMIZER 

EUD DFO/IOM Conversion Table 

IOH EUD DFO EUD CODE CONYERS ION 

CODE GROUPS EU SA LINE BIT VALUES 

LOWER· UPPER GROUP 15 14 13 12 ll 10 09 08 

0-9 0 0 0 0 0 0 - 9 

16-25 I 0 0 0 l 0 - 9 

32-41 2 0 0 l 0 0 - 9 

48-57 3 0 0 l l 0 - 9 

64-73 4 0 l 0 0 0 - 9 

80-98 5 0 l 0 l 0 - 9 

96-105 6 0 1 l 0 0 - 9 

112- 121 7 0 1 1 l 0 - 9 

128-137 8 l 0 0 0 0 - 9 

144-153 9 l 0 0 1 0 - 9 

160-169 10 l 0 I 0 0 - 9 

176-185 ll l 0 l l 0 - 9 

192-201 12 1 I 0 0 0 - 9 

208-217 13 l l 0 1 0 - 9 

224-233 14 l I l 0 0 - 9 

240-249 15 l l l 1 0 - 9 

8 4 2 l 

PRINTED IN U.S. AMERICA 5000276 
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DISK FILE OPTIMIZER 

EUD Code Options 

ADDRESS ING 

2ND 10 DIRECT EU'S 

IST 10 DIRECT Eu's 

2ND 10 INDIRECT EU'S 

lST 10 INDIRECT EU'S 

QR16 QR17 QR18 QR19 ADORESSlllG 

0 EU-0 

EU-1 

EU-2 

EU-3 

EU-4 

EU-5 

0 0 EU-6 

EU-7 

EU-8 

0 EU-9 

0 EUO ERROR 

0 EUO 

EUO 

EUO 

EUO 

EUD 

PRINTED IN U.S. AlllfftlCA $00027t 
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Disk Address Limitations 

Continuos 
Segment 

Numbers 

SU 0 SU l 

FROM poo,ooo 111,200 

TO 111, 199 222 ,399 

FROM poo ,ooo 222,400 

TO ~22,399 444,799 

FROM poo,ooo 166,800 

TO 166,799 333 ,599 

DISK FILE OPTIMIZER 

SU 2 SU 3 

222 ,400 333 ,600f 

333 ,5991444,59~ 

444,800 667 ,20~ 

667,199 889,59~ 

333,600 500 ,4oq 

500,399 667,19~ 

SU 4 

Dlsk 
Type 

444,800 I 
ilC3,4 

555 ,999 t 

889 .600 I 
II B 2,4 

1, 111 ,799 I 
I I I . 

667.200

1

, I 
118 6 

833 ,999 

Multi-Radix Conversion Parameters 

TALLY 
PARAMETER IC3 IC4 II B 2,4 II B 6 REG I STER 

SEGM/SU l l l 2 0 0 l l l 2 0 0 222400 l 6 6 8 0 0 SU On 
SEGM/FA l 3 9 0 0 l 3 9 0 0 5 5 6 0 0 4 l 7 0 0 FAOn 
SEGM/Tl 2 7 8 0 2 7 8 0 l l l 2 0 8 3 4 0 non 
SE GM/TO 2 7 8 2 7 8 l l l 2 8 3 4 TOnn 
SEGM/Zl 7 3 6 9 l 0 3 l 0 3 ZNOn 
SEGM/Z2 9 5 8 9 l 2 2 l 2 l ZN On 
SEGM/Z3 l l 0 l 2 0 l 3 9 l 2 2 ZNOn 
SEGM/Z4 l 5 8 I 2 2 ZNOn 
SEGM/Z5 l 7 7 l 2 2 ZNOn 
SEGM/Z6 l 9 7 l 2 2 ZNOn 
SEGM/Z7 2 l 6 l 2 2 ZNOn 

PRINTED IN U.S. AMERICA et000276 
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DISK FILE OPTIMIZER 

Multi-Radix Conversion Parameter Generation 

cc cc "' ...... ,.,, .. .. , .... "' ~:~~~~~ SFTT "' UAIO 0 0 0 ... .. , 
'' '" 

" : : : : : : ' ' ' ' : : : ' ' ' ' ,, . . 
' ' ' ' 

. : : : : ' ' 

' ' . ' ' . 
' ' ' ' ' ' ' ' ' . ' ' . ' ' . ' 

: : :1: "' ... ... 
~: ~ ~::: 

llTI ... 
T02T ... 

ttlllOI ttlZ ''' tttl14t 1011 ... 
' 

' 
'" '.!.!· ' "' ' 

,. 

"" 1>.1o1t.r,lllET[lt$ 

ccccc '" '" '" '" .. ,,. .... "' "' " . ... SFZTT '" '" '" '" u ... 010 ., 0 0' 0 . , . ,, . 
0 2. 0 

= ~ ~ '' 0 . " ,,. . .. ' ... ... ,,, 
' ' ' : : : ' ' ' : : : : ' : : : ' ' ' ' ' ' ' 

' ' 

' ' ' ' ' ' ' ' 

" . 11111 ... ... ... ... 
71111 ... : : : ::: ... 71111 ". ... 
57,SI ... ..... . .. ... ... ,. ... . " 
' '' ' ' 

PllSO•lZl.ZJl•ft4HZl•Z11'1Ttt-TOI 

l>lllSl•tCJ"SU•TIHO+UtZS) 
+IC4°(9'i+-Tl+TO•Ul 
+1114"(Zl"('A•Z2tZ4•Hl 

•U"CT•+TOI 
+Z4°1T1+TOI 
+Zl"lT!tTOI 

l"•R•ICJ.JH.+ZO)f' 
IC4't,At+ 
1114'(Zl'iSUtT1nO•Z1tnl 

+n·m+w1 

PRINTED IN U.S. AMERICA 

'" ; ~ ~ .uzc:1 :~:'" " . 
'" '" . ,. ., . 
'' 0 ' ' 0 . .. '" 
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0., .. 
O•l".1: IJrl,.UT 

0•1>1 P ... IU11i11ET[lt 

OSI"• 

··~ : ' 
IC0/101 

,., 
' :g~~ ' ' 

""'' llP .. 

: llPI 

::~ 
l.1:PI 

"' ... .. . ... "' 0£C!MAL ... . " [QUIVALffH ". 9'5COllll>Lt:lllf:N1 

" . . " 
~:!): ~rJ~!sr 
P11s 11.1t.uu:n;1u 
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" 0 
0 

~ 

INDIRECT EU'S 

QR21/ 

QR20/ 0.R20 
INTERNAL EU 0-9 EU 10-19 

SOURCE LEVELS ENN3 ENN4 

QR16 EUOI EUS16 EIJS17 
QRl) EU02 EUS26 EUS27 
QRJ8 EU03 EUS36 EUS37 
QR19 EU04 EUS46 EUS47 
QRlJ SUOI SUSl6 SUS17 
QR14 SU02 SUS26 SUS27 
QR\5 SU03 SUS36 SUS)) 

STOI ST016 STOl7 
ST02 ST026 ST027 
STD) ST036 ST037 
ST04 ST046 ST047 
STOS ST056 ST057 

EU ST06 ST066 ST067 
INPUT ST07 ST076 ST077 

ST08 ST086 ST087 
ST09 ST096 ST097 
STlO STOI06 ST0107 
STI I STOl 16 STOl 17 
ST12 ST0126 ST0127 
EB¥ EUSS6 EUBS7 
STRB STRB6 STRB7 
SNA SURY6 SURY7 

CRL ACGR-+-ACGR6 ACR~ACRQ7 
Q.ROO CTSL CTSL6 CTSL7 
CRL SELi 
CRL SEL2 
CRL SEL3 SEL36 
CRL SEL4 SEL47 

LOCATION JA4 HA4 
LOCATION JAS HAS 

CRL •CONFLICT RESOLUTION LOGIC 

EXTERNAL LEVELS m 
c: 

DIRECT EU'S ;-
QR21 it 

QR20/ QR20 
EU 0 9 EU 10-19 

a-
" ENO/ END2 CD 

EUS14, 6 EUSl5, 7 
EUS24, 6 EUS25, 7 

.. 
c: ,. 

EUS34, 6 EUS35, 7 
EUS44, 6 EUS4S, 7 
SUS14, 6 SUSIS, 7 
SUS24, 6 SUS25, 7 
SUS3lt, 6 SUSlS, 7 

,. 
0 
c: 
0 
% 

"' STOP+, 6 ST015, 7 
ST024, 6 ST025, 7 .. 
ST034, 6 ST035, 7 
ST044, 6 ST045, 7 ... .... 
STOSlt, 6 STOSS, 7 
ST064, 6 ST06S, 7 

0 
0 

ST074, 6 STD75, 7 
ST084, 6 STOSS, 7 
ST094, 6 ST09S, 7 
STOI04, 6 STOICS, 7 
STOI J.I+, 6 STOl 15, 7 
STOl24, 6 ST0125, 7 
EUBSlt, 6 EUBSS, 7 
STRB4, 6 STRBS, 7 
SURY4, 6 SURYS, 7 
ACGR-t-ACGR6 ACRQ-+ACRQ7 

% 
> z 
c .. 

~ 0 

"' 
0 

"' 
,. 

:'.! 
r 

CTSL4, 6 CTSL5, 7 m 
SEL14, 16 0 

SEL25, 27 .,, ..., 
i 

HB2 HAS 
JB2 JAB 

N .... 
m ' 
::0 ... 



7-20 IUIROUGHS - II 6700 HANDBOOK 
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DATA COMMUNICATIONS PROCESSOR 

Word Strudure 
IASIC WORD STRUCTURE 

HSB LSB 

j51j50149 ,48 ,47,46 ,45~ ffIEI 
Bit 51 • Parity bit. 

Bits 50 • > lt8 •Tag f ield . 

Bits 47 •> 0 • Information. 

INSTRUCTION WORD ADDRESS STRUCTURE 

I + I A- I + I + I A-0 + I 

Bits IA-I (Bit 7) • Instruction source bit. 
IA-1 (Bit 7) • I •Local Hemory 

• 0 • HH 

Bits IA-I (Bit 6) • > IA-0 (Bit I) • Instruction address . 

Bit IA-0 (B i t 0) =-> Instruction half-word bit. 

IA-0 (Bit 0) • I • Half-word·R 
• 0 • Ha 1 f-word-l 

INSTRUCTION HALF-WORD FORMAT 

HSB LSB 

U M 

8±11 liliElilihl±E!ili'ilil±illE, INSTRUCT I ON 

I +OP +I+ A ->I+ +j+ +! FIELD NAME 

Op field - 5 bits - Basic Instruction code ! 

A field - 3 bits - For all but Gr oup 4 instructions, an extension of the 
OP fteld; for Group 4 Instructions contains a 
register address. 

B field - 8 bits - Address of source, or may contain a literal. 

C field - 8 bits - Address of destination, or may contain a l i teral. 

PRINTED IN U. S. AMERICA $00027& 
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DATA COMMUNICATIONS PROCESSOR 

OP Field Codes 

OP CODE A Fl ELO 

47:1 46:4 0 I 2 3 4 5 6 7 

0 0 IOLE 
0 I BREAK POINT POINT POINT POINT POINT POINT POINT 
0 2 AWi AWi Alli AWi AWRR AWRR AllRR AllRR 
0 3 HSK\I HSKR SHIFT HEYU 
0 4 ARWN ARIN DBYZ DBYN BRAN 
0 5 GOTO GOTO GOTO GOTO GOTO GOTO GOTO GOTO 

(NO) (GTR) (LSS) (NEQ) (EQL) (GEQ) (LEQ) (UNCJ 
0 6 GOX GOX GOX GOX GOX GOX GOX GOX 

(NO] (GTR] (LSS] [NEQJ [EQL] [GEQ] [LEQ] [UNC] 
0 7 GOI GOI GOI GOI GOI GOI GOI GOI 

(NO) [GTR] [LSS] [NEQ] [EQL] (GEQ] (LEQ] (UNC) 
0 8 HOVE LHRI SHRO LHRO LHlll SHllO LHllO 
0 9 HMR HIM! HMllR HHllP HHRP 
0 c HAD HSB 
0 D HADB HSBB 
0 E TRAN TRAN TRAN TRAN 

(US.-E) (BCL~E {E~S) [E•BCL 
0 F PARY PARY 

(EVEN) (000] 

1 0 SUB 
I I LOR 
I 2 LORB 
1 3 LORC 
1 4 LAOH 
1 5 LAH 
1 6 LANB 
I 7 LANC A Field Is used for addressing on 
I 8 SUBS 
1 9 LEO these operators, 
I A LEOS 
I B LEOC 
I c SUBC 
1 D ADD 
1 E AODB 
I F ADDC 

NOTE : Blank positions on chart are unused codes . Results of their 
usage cannot be predicted. 

PRINTED IN U. S. AMERICA ~000276 
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DATA COMMUNICATIONS PROCESSOR 

Addressing 

For instructions in groups O, 1, 2, and 3 the A field is an extension 
of the OP field. For instructions in group 4 the A field contains a 
register address as shown below. 

Instruction is not Instruction is 
11 1 iteral in C field 11 n1 iteral in C fleld 11 

A field Register selected Register selected 

A2 Al AO as source as destination 

0 0 0 None (data • zeros) None (no data stored) 

0 0 1 AA Indirect (The B field 
selects both the source 
and the destination) 

0 1 0 x x 

0 1 1 y y 

1 0 0 0 D 

1 0 1 HAO HAO 

1 1 0 HAI HAI 

1 1 1 HA2 HA2 

The 8 field can contain any of the following items: 

Li tera I 

B:C Branch address (groups 0 and 1) 

B:C local memory address 

reg Is ter address 

Scratchpad memory address (groups 2, 3, and 4) 

Word register byte address 

Indirect address 

PRINTED IN U.S. AMERICA 5000276 
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DATA COMMUNICATIONS PROCESSOR 

LI tera 1 

The B field contains a 1 iteral in most group 0 instructions and in the 
group 3 and 4 instructions that specify a literal in the B field. 

B:C Branch Address Format 

I s7 is6 iss is• is3 is2 js1 !so ic1 jc6 ics ic• !o ic2 ic1 !co I 
..__., y 

Bit 87 • 0 - Branch to MM 
= 1 - Branch to U1 

86 => Cl - Address 

CO • 0 - Branch to half-word 

= 1 - Branch to half-word R 

B:C Local Memory Address Format 

I s7 is6 iss Is• is3 is2 is1 iso IC7 jc6 jcs lc• lc3 lc2 lc1 lcol 
'----v---' 

SitB7=6=0 

85 => CO - Loca 1 memory data address 

Register Address Format 

Bits 7 ""> 6 = 00 - Register Address ID 

5 •> 3 • Column address 

2 => 0 = Row selection 

PRINTED IN U.S. AMERICA 5000276 
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DATA COMMUNICATIONS PROCESSOR 

Register Address Format (Cont) 

B [5:3) 82 • I Bl • 1 

000 Zero Zero 

001 AA AC 

010 0 y 

011 HA-2 HA-1 

100 CF IA-1 

101 w-o W-1 

110 W-3 w-4 

111 reserved reserved 

Scratchpad Memory Address Format 

B7 I B6 I B5 I B4 I 83 I B2 I Bl I BO I 

Bits B7 • 86 • 10 - Scratchpad Memory· ID 

BS • 83 • Scratchpad word address 

82 • BO • Half-word selectlon bit, or byte deslgnatlon 

PRINTED IN U.S. AMERICA 
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DATA COMMUNICATIONS PROCESSOR 

Scratchpad Hemory Address Format (Cont) 

Scratchpad Word Selection 

Code Scratchpad 

85 B4 63 Memory Word 

0 0 0 0 

0 0 1 I 

0 I 0 2 

0 I I 3 

I 0 0 4 

I 0 I 5 

I 1 0 6 

I I I 7 

Half-word and Byte Selection 

Group 2 Group 3 Group 3 or 

Code Ha If-word Ha 1 f-word Group 4 

62 Bl BO Selected Selected Byte Selected 

0 0 0 L L None 

0 0 I L x 0 

0 I 0 L x I 

0 I I L x 2 

I 0 0 R R 3 

I 0 I R x 4 

I I 0 R x 5 

I I I R x 6 (Tag field) 

X = Improper Code 

PRINTED tN U.S. AMERICA !1000276 
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DATA COMMUNICATIONS PROCESSOR 

Word Register Byte Address Format 

I B1 B6 1 B5 1 B4 B3 B2 Bl 

Bits 87 •> 86 • 11 - Word register byte address ID. 

B5 •> B3 - ll l 

82 •> BO• Single byte designation 

Code 

B2 Bl BO 

0 0 0 

0 0 l 

0 l 0 

0 l l 

l 0 0 

l 0 l 

l l 0 

l l l 

Indirect Address Format 

B1 I B6 B5 B4 B3 

Bits 87 •> 86 • 01 - Indirect Address ID 

85 •> BO • Al I zeros 

Word Register 

Byte Selected 

None 

l 

2 

3 

4 

5 

6 

7 

B2 Bl 

The contents of the Y reg I ster are used as the B address. 

PRINTED IN U.S. AMERICA 
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DATA COMMUNICATIONS PROCESSOR 

The C field can contain the same items as the B field. 

LI teral 

The C field contains a literal in most group 0 i nstructions and in the 
group It instructions that specify a literal In the C field. 

C Address 

Contains the addres s of a dest ination in group 2 instructions except 
the local memory direct address instructions, group 3 instructions, 
and group 4 instructions that do not specify a literal in the C field. 
If the C field does not se lect a location, Information is not s tored . 

Register Address Format 

Bits C7 • c6 = oo . 

Reg ister column and row selection in the same as for B field. 

Scratchpad Memory Address Fo rmat 

(Same as 8 field). 

Word Register Byte Address Format 

(Same as B field (cont)) 

Indirect Address Format 

Same as indirect address format for the B field. except that the 
contents of the 0 register are used a s the C address. 

INSTRUCTION REGISTER FAULTS 

Format 

I- OP -1- A -1- -1 

lo o o o 1 o o o H o o o o o o o o o o N N N N NI 

PRINTED IN U.S. AMERICA 
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COMMANDS 

ADDRESS FAULT 
l!I: u.: ~ is= ~ 

D D 0 0 0 INITIALIZE FROM SCAN-OUT 

0 0 0 0 I Lii DATA AOORESS INVALID 

0 0 0 I 0 LM DATA WORD (W) PAR I TY ERROR 

0 0 0 I I ADAPTER CLUSTER ERROR 

0 0 I 0 0 HM PROTECTED WRITE DENIED 

0 0 I 0 I HM DATA ADDRESS INVALID 

0 0 I I 0 HH DATA WORD (W) PAAITY ERROR 

0 0 I I I HH MEMORY-DETECTED ERROR ON DATA ACCESS 

0 I 0 0 0 Lii INST. TAG ERROR , INVALID OP. 

0 I 0 0 I Lii INST. ADDRESS INVALID 

0 I 0 I 0 LM INST . (P) PARITY ERROR 

0 I 0 I I UNEXPECTED TIME- OUT 

0 I I 0 0 1411 INST. TAG ERROR , INVALID OP . 

0 I I 0 I HM INSTRUCTION ADDRESS INVALID 

0 I I I 0 HM INST. (P) PARITY ERROR 

0 I I I I HM MEMORY DETECTED ERROR ON FETCH 

I 0 0 0 0 FAULT FOLLOWING A FAULT : OUT OF CCNTROL 

PRINTED IN U.S. AMERICA 5000271 
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ADDRESS/FUNCTION CODE FORMAT 

19 18 7 

Bits 7 •> 5 • Function code 

ODO"" Initialize 

010 •Halt 

100 • Set Attention Needed 

3 •> • DCP Address 

0 • Address significance 

0 • DCP address not significant; all DCP's to respond 

1 ,. Only the addressed DCP to respond 

SCAN OUT INFORMATION WORD 

47 43 39 35 31 27 ~ 19 15 11 7 3 

46 42 38 34 30 26 22 18 14 10 6 2 

45 41 37 33 29 25 21 17 13 9 5 1 

44 40 36 32 28 24 20 16 12 8 4 0 
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BRANCH RELATIVE CONDITIONS 

RESULT I NOICATORS 

TYPE OF BRANCH CFO T CFl 

NO (1) NA NA 
GTR 0 and 0 
LSS l NA 
NEQ. NA 0 
EQ.L NA l 
GEQ. 0 NA 
LEQ. l or l 
UNC (2) NA NA 

NA - Not applicable, may be O or 
(1) - Never Branches (No Op) 
(2) - Always Branches 

SHIFT MA OPTIONS 

B AND C FIELD OPTl()fj 

B [7 2] ~ 01 B [2: 31 • Number of Sh I fts 
B [7 2] - 01 Y Reg. • Number of Shifts 
c [5 l] - l Byte Circulate 
c [4 l] - l End around shift 
c [3 l] - l Concatenate MA 
c (2 3] HA Register row select 
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MA Concatenations 

Bit Configuration 

cs C4 C3 C2 Cl co Shift 

0 0 I 0 I I HAI :HAO (
11

:
11 denotes HAl [0:1] a> HAO [7:1]) 

~ 0 I I 0 I HA2:HAO (HAI bypassed) 

0 0 I I I 0 HA2:HAI 

0 0 I I I I HA2 :HAI :HAO 

0 I I 0 I I HAl :HAO; HAO (0: I] •> HAI [7: I] 

0 I I I 0 I HA2:HAO; HAO [O:I] => HA2 [7: I] 

0 I I I I 0 HA2:HAI; HAI [O: I] •> HA2 [7:1] 

0 I I I I I HA2 :MAl :MAO; HAO [O:I] a> HA2 [7:1] 

0 I 0 0 I I MAI, HAO; HAO [O: I] => HAI [7: I] 

0 I 0 I 0 I HA2, HAO; HAO [0:1] •> HA2 [7:1] 

0 I 0 I I 0 HA2, Ml; HAI [0:1] •> HA2 [7: I] 

0 I 0 I I I HA2, HA1, HAO; HAO [O: I] •> HA2 [7: I] 

Translate Operator A Field Codes 

A2 Al AO Translation 

0 0 0 EBCDIC to USASCI I 

0 0 I EBCDIC to BCL (Burroughs Cornnon Language) 

0 I 0 (reserved) 

0 I I (reserved) 

I 0 0 USASCI I to EBCDIC 

I 0 I BCL to EBCOI C 

I I 0 (reserved) 

I I I (reserved) 
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Adapter Clusten 

INTERRUPTS 

Types 

Formats 

CC [4:5] • 00001 - DATA PRESENT 

CC [4:5] • 01001 - BYTE REQUEST 

CC [4:5] • DIOll - PROGRAM TIHER 

CC [4:5] • 00010 - CONTROL 

DATA PRESENT 876543210 HD DES 

(DC • CHARACTER) 00001 cc 

xxxxxxxxx DC 

BYTE REQUEST 876543210 HD DES 

01001 cc 
000000000 DC 

PROGRAM TIMER 876543210 HD DES 

(DC • INFO-NOT 01011 cc 

SIGNIFICANT) ooxxxxxxx DC 

CONTROL 876543210 HD DES 

(C • COHHAND 00010 cc 

I • INTERRUPT) ooccc: 111 DC 

Voice Respon" - Type 5 

87 654 3210 DC 

00 001 1111 PROGRAM ERROR 

00 Oil 1010 PROGRAM ERROR 

00 Oil 1011 PROGRAM ERROR 

r oo IOI 1001 BUFFER EMPT! ED 
T 
R 00 IOI 1010 BYTE REQUEST BACK-UP 
A 
N 00 IOI 1011 3 SEC NOT READY 

s 
00 IOI 1111 RDY OFF M 

I 
T-

00 111 1111 PROGRAM ERROR 

'"INTEO IN U.S. AMERICA 5000278 
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Asynchronous - Type I or 2 

87 654 3210 DC 

RING 00 001 1111 RING I ND I CATOR 

R- 00 Oil 0110 RECEIVE STATUS 

E 00 011 0111 INTER CHAR TIME OUT 

c DO Oil 1000 STOP BIT ERROR 

E 00 Oil 1001 BUFFER OVERFLOW 

I 00 011 1010 30 SEC T IHE OUT 

v 00 Oil 1011 3 SEC NOT READY 

E 00 011 1100 BREAK 

L 
00 011 1101 LONG SPACE DISC 

00 011 1110 CF OFF 

00 011 1111 CC OFF 

T- 00 101 1010 BYTE REQUEST BACK-UP 
R 
A 00 101 1011 3 SEC NOT READY 
N 
s 00 IOI 1100 BREAK 
H 
I 00 IOI 1101 LONG SPACE DISC 
T 

L 00 IOI 1110 CB OFF 

00 101 1111 CC OFF 

TRNS 00 Ill 1111 TRANSMITTING BREAK 
BREAK 
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Auto Call - Type 3 

00 001 1111 PROGRAM ERROR 

00 Oil 1011 PROGRAM ERROR 

00 IOI 1010 BYTE REQUEST BACK- UP 

00 IOI 1011 3 SEC NOT READY 

00 IOI 1100 ACR ON 

00 IOI 1101 OLD OR COS OFF 

00 IOI 1110 COS ON 

00 IOI 1111 PllR OFF 

00 111 1111 PROGRAM ERROR 

Synchronous - Type 1 or 2 

87 65~ 3210 oc 
RI NG 00 001 1111 RIMG INDICATOR -oo Oil 0110 RECEIVE STATUS 

R 
E 00 Oil Oil I 3 SEC NO SYNCS 

c 
00 Oil 1001 BUFFER OVERFlO\I E 

I 00 v 
011 1010 30 SEC TIMEOUT 

E 00 Oil 1011 3 SEC NOT READY 

Loo 011 1110 CF OFF 

00 Oil 1111 CC OFF 

roo IOI 1001 SYNC Fl LL 

00 IOI 1010 BYTE REQUEST BACK- UP 
T 
R M 00 IOI 1011 3 SEC NOT READY 
A I 
N T 00 IOI 1110 CB OFF 
s 

-oo IOI 1111 CC OFF 
TRNS 
BREAK 00 111 1111 TRANSMITTING BREAK 

flAINT[O tN U. S. AMERICA 
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T ouchtone - Type 4 

87 654 3210 DC 

DO 001 1111 RING INDICATOR 

-oo 01 1 0110 RECEIVE STATUS 
R 
E 00 011 1001 BUFFER OVERFLOW 
c 
E 00 011 1010 30 SEC TIMEOUT 
I 
v 00 011 1011 3 SEC NOT READY 
E 
-oo 011 1111 CC OFF 

-oo 101 1001 VOi CE RES ENABLE 
T 
R OD 101 1010 BYTE REQUEST BACK-UP 
A 
N 00 101 1011 3 SEC NOT READY 
s 
H 00 101 1111 CC OFF 
I 
T -oo 111 1111 PROGRAM ERROR 

Interrupt Codes and Formats 

Interrupt Al [8:9) AC [4 :5) 

Data Present CZ [8 : 9) 00001 

BC/Bl 00 BC [2 :2) 1 Bl [3:4) 00010 

Byte Request 0 0 0 0 0 0 0 0 0 01001 

PT 0 0 0 0 0 0 0 0 0 01011 
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COMMANDS 

lyte Addren 

Byte Field Length(AI) M 1see11 aneous 

0 Type [4:5] [5:1] • F I P 

I C2 [8:9] CC3F • C2QF 

2 BC/Bl [6:3] [3 :4] CC3F • CLEAN HOUSE 

3 SC/SA (4:2] [2:3] COOF•[5: 1] C10F•[6: I] 

4 CT/BT [8:2] [6:7] 

5 Cl [8:9] 

6 IR [8:9] CC3F • I R9F 

7 HR [6:7] 

3HAC3F PT [7:8] WRITE PT ONLY 

7HAC3F QR (7:2] [4:2] [I :2] INT OR ONLY 

Type Field 

Al (4:5) DEVI CE 

00010 TOUCH TONE 

00100 VOICE RESPONSE_TRIPLE LIGHT 

00101 VOICE RESPONSE_SINGLE LIGHT 

00111 AUTOMATIC CALLING UNIT 

OIBBB SYNCHRONOUS 

ICCCC ASYNCHRONOUS 
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Command Field 

AC {4:5] Al [6:3] COHHAND 

01010 000 OUT OF SERVI CE 

01010 001 LOOK FOR CE 

01010 010 RECEIVE READY 

01010 011 INITIATE RECEIVE 

01010 100 TRAN SH IT READY 

01010 IOI INITIATE TRANSMIT 

01010 1 ll BREAK 

00010 110 FINISH TRANSMIT 

00010 000 IDLE 

Program Timer Format 

DC FI ELD ~ ORRRCCCCC RATE 

RANGE - HSEC RATE PERI OD CODE 

0064 - 192 0.0064 000 

192 - 1536 0.0312 001 

1536 - 12 288 0.4096 010 

12 288- 981 3.27 Oil 

981 - 786 26.2 100 

786 - 6291 209. 7 101 

6291 - 50310 1677. 110 

503 l 0 - 402630 13421 111 
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Synchronous Type Field 

01888 AIOF - A18F 

0100- 011010000 

0101- 010011000 

0110- 0101000 

0111- 1010110 

TYOF • 0 RECEIVE - EDIT ALL SYNCS 

TRANSHIT- INHIBIT SYNC 

Fl LL INTERRUPT 

TYOF • 1 RECE I YE - EDIT ONLY lST. 

T1IO SYNCS 

TRANSHIT- EMABLE SYNC 

Fl LL INTERRUPT 
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Asynchronous Type Fields 

Al [4 : 5J BAUD RATE CHAR SIZE 

10001 45.5 7 .5 

10010 56.9 . 7 .5 

1001 l 75 7 .5 

10100 110 1l 

10101 134 . 5 9 

1011 0 150 10 

10111 300 10 

l 1000 600 10 

11001 1200 10 

11010 1200 6 

11011 1800 10 

11100 2400 10 

11101 3600 10 

11110 4900 10 

111 ll 9600 10 

PRINTED IN U.S. AMERICA S000276 



1-~o 9UllOUGHS - I 6700 HANDBOOK 

DATA COMMUNICATIONS PROCESSOR 

Interrogate Codes and For111at1 

Interrogate Al [8:9] AC [4:5] 

TY 000 flP TY [4:5] 10000 

C2 CZ [8 :9] laOOl 

BC/Bl 00 BC [2:3] Bl [3:4) 10010 

St/SA 00 tl 10 tlOO St [1 :2) SA [2:3] 10011 

CT/BT CT [I :2) BT [6:7) 10100 

Cl ti [9 :9] 10101 

IR IR [8 :9] lbllO 

HR 00 HR [6:7) 10111 

C2 clear** t2 [8 :9) 11001 

It/Bl 00 BC [2 :Z) I Bl [3 :4] 11010 
control* 

OR 000 OR [5:6] 11111 

a • C2 occupied (zero before Interrogate) 

b • I R9 (zero before Interrogate) 

*This Interrogate ls Identical to the IC/II interrogate except 
that BCO Is set to one forcing a BC/Bl Interrupt condition 
for the M>ftware . 
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Data Formats 

EBCDIC CODED DATA (CHARACTER) 

Bit designation. 

~l_P_~_~l_,_.___,___~-~--'----'--'loc Field of CIR 

Bl ts 8 • Parity bit. 

7 •> 0 (7 :8) • Data bits. 

USASCll CODED DATA (CHARACTER) 

8 

I p I 7 I 6 I 5 

Bit designation . 

.--,--.,.---,----.----.--.--Tl-2-,-1-,loc Fl e Id of c 1 R 

Bl ts B Parity bit . 

6 •> 0 Data bits. 

BCL CODED DATA (CHARACTER) 

8 Bit designation. 

'"I P---.-----.---....,J-B-..,.J-A-...--...--.-l-2-~1~loc Field of CIR 

Bl ts 8 Parity blt. 

5 •> 0 Data bits . 

BAUDOT CODED DATA (CHARACTER) 

Bit designation. 

r--.--...--~lr-6-.-J -s-...--~--,-I -2-~-1 ~J oe Fl e ld of Cl~ 

Bi ts 5 Shi ft bl t. 

Data bits. 
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m CODE/6 CODED DATA (CHARACTEll) 

8 6 Bit designation. 

A 

Bits 8 P•rlty bit. 

5 •> 0 Date bits. 

XS-3 CODED DATA (CHARACTER) 

6 0 Bit deslgn•tlon. 

Bits 8 

5 •> 0 

Parity bit. 

o.t• bits. 

IUHOUGHS NUMERIC CODED DATA (CHARACTER) 

81 ts 3 •> 0 O.t• bl ts. 

'RfNT!D IN U.S. AMERICA 
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Communication Line Character Formats 

SERIAL-BY-BIT CHARACTER FORMATS 

START-STOP 6 UNIT CHARACTER. Transmiss ion speed is 1200 blts per 
secon-d. 

Stop Start 

START-STOP 7 . 5 UNIT CHARACTER . Transmi ssion speeds of tiS.5, 56.9 and 
75 bits per second. 

Stop Start 

START-STOP 9 UNIT CHARACTER. Transmission speed of 134.S bits per 
second . 

I 
1 Stop Start 

START-STOP 10 UNIT CHARACTER . Transmission speeds of 150, 300, 600, 
1200, 1800, 2400, 3600, 4800, and 9600 bits per second. 

~~ 
START-STOP 11 UNIT CHARACTER . Transmission speeds of 110 bits per 
second. 

I 
Stop Start P Stop I Stop Start 

SYNC PATTERN 9 BIT CHARACTER. Transmi ssion speeds of 2000, 2400, 4800, 
and 9600 bits per second . 

End of sync pattern one character 

SY NC PATTERN EIGHT-BIT CHARACTERS. Transm iss ion speeds of 2000, 2'400, 
4800, and 9600 b 1 ts per second. 

End of sync pattern one character 
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SYllC PATTERN SEY£N·llT CHAMCTER. Tr;;.,111lssl;,,, speeds of 2000, 
2~00, 4800, Md 9'00 bits per second. 

PAMLLEL·IY·llT CHAMCTER FORMATS. 

DIALING IHGIT BITS (OUTPUT). r ..... rsslon speed II controlled by 
the Autm.tlc tailing Unit. 

NunberBlt 

NUOlber Bl t 2 

Nwober Bit 4 

NUOlber Bit 8 

TOUCH TONE CHAMCTER ~ BITS (INPUT). Tr•n1Ml11IGn speed 11 a 
•• ..._.of 14 Input ch•racters per 1econcl. 

Bit 1 

Bit 

Bit 

Bit 
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Comparison Register Flip-Flop Designations 

Bl t 
Pos i tton 

0 

Flip-Flop 
Designation 

I 16 (CFO) 

I 17 (CFI) 

118 

I 19 

I 20 

121 

122 

I 23 

PRINTED IN U.S. AMERICA 

Special Function 

Carry fl ip-f1op. Control led by 
the carry/borrow s I gna 1 from the 
arithmetic unit (when it is used). 
Cleared when a branch occurs or by 
a Shift MA. 

Zero-result fl lp•flop . Control led 
by the result • zero signal from 
the arithmetic un i t {when it Is 
used) . Cleared when a bl"anch 
occurs or by a Shi ft MA . 

Internal Carry fl Ip-flop. Used In 
place of 116 (CFO) during the IA+ 
IBA addition preceding a KH fetch 
and also during a Halfword .Add or 
Subtract . Otherw l se zero . 

Fault Control fl i p-flop . Set when 
the special hult instruction is 
executed. If 119 • I. the fault 
Interrupt action ls modified. 

IA Counted flip-flop . Set when 
the address ls counted up normally 
otherwise cleared wl'len tl'le lnstruc 

I 
tlon is completed . 

Al parity bit. Controlled by the 
Al8 s ignal from the cluster inter­
face and by the Parity instruction 

I 
I 

HH f_nterlock fl Ip-flop . Hust be 
zero. (If a Hf1 access is separa­
tely buffered , 122 • J defeats the 
11walt 11 which occur s when the HA or 
W register is address ed before the 
access is completed). 

Main System Attent ion Needed flip­
flop. Set by the scan-out of Set 
Attention Needed . Cleared when it 
causes a branch in the instruction~ 
which expllcltly test It. 
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COMPARE BITS (CFI AND CFO) CONDITIONAL RESULTS 

Con1pare Other 
CFI CFO Condi tlon Significance 

0 0 > Cleared state 

0 1 < Carry or borrow 

1 0 - Zero result 

1 I Carry and zero resu 1 t 

(unlikely) 

CARRY FLIP-FLOP CHAIT 

CFO•O CF0-1 CFl•O CFl•l 

IDLE N/A N/A N/A N/A 

jAw1 N/A N/A N/A N/A 

~WRR N/A N/A N/A N/A 

BKP Branch Cleared Branch Cleared Branch Cleared Branch Cleared 

~HFT Cleared Cleared Cleared Cleared 

~EYU N/A N/A N/A N/ A 

~SKW N/A N/A N/A N/A 

~SKR N/A N/A N/A N/A 

~RWN Branch Cleared Branch Cleared 8 ranch CI ea red Branch Cleared 

jARIN Branch Cleared Branch CI ea red Branch Cleared Branch Cleared 

OBYZ Branch Cleared Branch Cleared Branch Cleared Branch Cleared 

DBYN Br1nch Cleared Branch Cleared Branch Cleared Branch Cleared 

BRAN Branch Cleared Branch Cleared Branch Cleared Branch Cleared 

l;oro Branch Cleared Branch Cleared Branch CI e,ued Branch CI eared 

GOX Branch Cleared Branch Cleared Branch Cleared Branch C1eared 

GOI Branch Cleared Branch Cleared Branch Cleared Branch CI eared 
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DATA COMMUNICATIONS PROCESSOR 

Car'ry Fl Ip-Flop Chart (Cont) 

CFO•O CFO=! CFl•O CFl=I 

MOVE N/A N/A N/A N/A 

LMRD N/A N/A N/A N/A 

LMRI N/A N/A N/A N/A 

LMWO N/A N/A N/A N/A 

LMWI N/A N/A N/A N/A 

SMRD N/A N/A N/A N/A 

SMWO N/A N/A N/A N/A 

MHR N/A N/A N/A N/A 

HMWU N/A N/A N/A N/A 

HMWR N/A N/A N/A N/A 

HHWP N/A N/A N/A N/A 

HWRP N/A N/A N/A N/A 

HAD No Carry Carry Nonzero Result Zero Result 

HADB No Carry Carry Nonzero Result Zero Result 

HSB No Carry Carry Nonzero Result Zero Result 

HSBB No Carry Carry Nonzero Res u 1 t Zero Result 

TRAN N/A N/A N/A N/A 

PARY Cleared Cleared Parity Error Good Parity 

AOD No Carry Carry Nonzero Result Zero Result 

AODB No tarry Carry Nonzero Result Zero Result 

ADDC No Carry Carry Nonzero Result Zero Result 

SUB No Borrow Borrow Nonzero Result Zero Result 

SUBB No Borrow Borrow Nonzero Result Zero Result 

SUBC No Borrow Borrow Nonzero Result Zero Result 

LAN Cleared Cleared Nonzero Result Zero Result 

LANB Cleared Cleared Nonzero Result Zero Resu It 
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DATA COMMUNICATIONS PROCESSOR 

C•rry Flip-Flop Chart (Cont) 

CFO-O CF0-1 CFl•O CFl•I 

LANC Cleared Cleared Non2ero Result Zero Result 

LAOH Cleared Cleared Nonzero Resu 1 t Zero Rasul t 

LOR Cleared Cleared Nonzero Result Zero Result 

LORB Cleared Cle•.r_e_d_ Nonzero Result Zero Resul ! 

LORC Cle1red Cleared Nonzero Resu 1 t Zero Result 

LEO Cleared Cleared Nonzero Resu 1 t Zero Result 

LEOB Cleared Cle11red Nonzero Result Zero Result 

LEOC Cleared Cleared Nonzero Resu 1 t Zero Result 
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SECTION 8 

MAINTENANCE INFORMATION 
SYSTEM 
ON-LINE MAINTENANCE AND TEST (MAT) LANGUAGE 

The B 6700 on-line maintenance system was developed to enable mainte­
nance and test (CONFIDENCE/DIAGNOSTIC) routines to be performed on the 
units within the B 6700 system while the system remained on line. Two 
faci I ities are incorporated within the on-1 ine maintenance module of the 
B 6700 Master Control Program to accomplish this objective: 

a. a Maintenance And Test language 11compiler, 11 which allows the 
field engineer to exercise the unit(s) in order to perform 
various adjustments, alignments, and trouble analysis tests, 
and 

b, a set of fixed, built-in test routines (confidence tests) which 
establish that the disk file and magnetic tape units are oper­
ational and functioning properly. 

The purpose of the Maintenance And Test (MAT) language is to provide 
a field engineer with an easy method of communicating with the on-line 
maintenance module, a tool embedded in the B 6700 MCP. The MAT language 
is a progranming language similar to other source languages in that it 
is introduced into the computer as data for a 11compi ler 11 which subse­
quently produces executable program object code, The compiler checks 
the synt"ax of the input statements and produces a pseudo-mach i ne-1 anguage 
code 11program11 if no syntax errors are detected. This program is then 
11executed 11 by the computer. 

The present discussion provides an example of an input card deck bearing 
MAT language instructions, an example of MAT instruction input from the 
input display device, a reference I isting of the val id syntax for in­
structions written in this language, and an index of MAT metalinguistic 
variables. 

SAMPLE CARD INPUT DECK 
~~~~~~~~~~~~~~~~~~-

<I> END © 
VERIFY DISK DK32 (SEGMENT 20000 FOR 5, SELECT ALL) ® 

<I> SCR; EBCDIC MATL I NGO 0 
(A) is an MCP control card-which calls the system confidence 

routines and MAT compiler and specifies that the following 
card(s) carry MAT instructions punched in EBCDIC format. <I> 
represents an invalid character punched In column 1. 

(B) Is an example of a card bearing a MAT instruction. 

(C) indicates an end of the input card deck. 
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SYSTEM 

INPUT FROM INPUT DISPLAY UNIT 

When the input display unit is used as the initiation device, the user 
must begin the Input with 11 SCR11

, followed by the MAT source program 
declarations and/or statements. The Input must be ended with the ETX 
("End of Text 11

) character. 

For example: 

SCR STATUS HT2 (ETX) 

SYNTAX FOi MAT LANGUAGE 
Two ltstlngs are provided In logical order of the complete syntax for 
the MAT language. The first listing Is an Index of MAT metalinguistic 
variables arranged in alphabetlct1l order with references to the 1 lne 
number where each variable Is defined Jn the syntax for the language 
which Is the second 1 lstlng. 

PRINTED tN U.S. AMERICA 5000276 
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SYSTEM 

INDEX OF MAT METALINGUISTIC VARIABLES 

The following is a listing In alphabetic order of the metalinguistic 
variables defined in the following list of syntactic definitions. The 
number to the left of each variable in the present I 1st ls the 1 lne 
number of the definition of that variable in the following list. 

LI NE 
NUHBER 

159 
97 
40 
74 
83 

63 
29 
85 
12 

147 

73 
"76 
36 
21 
41 

42 
139 
195 
132 
107 

84 
43 

130 
104 
75 

55 
30 
49 
18 
9 

6 
154 
II 
so 

125 

LINE 
ITEM NUMBER 

<absolute disk address> 181 
<adding operator> 161 
<allowable range> 188 
<area length> 186 
<backspace statement> 100 

<basic 1/0 statement> 126 
<basic statement> 190 
<beginning disk address> 81 
<buffer declaration> 62 
<buffer modifier> 44 

<buffer offset> 32 
<buffer part> 77 
<buffer size> 56 
<buffer specs> 51 
<buffer statement> 4 

<cal I statement> 180 
<channel modifier> 85 
<character> 165 
<check modifier> 13 
<check modifier 1 ist> 23 

<check statement> 22 
<conrnent statement> 57 
<cOl'l'lpare error act I on> 33 
<compare error action 1 ist> 37 
<compare error disposition> 148 

<compare statement> 192 
<canpound statement> 191 
<compound ta 11 > 124 
<conditional statement> 96 
<declaration> 65 

<declarations> 95 
<dens I ty mod 1 f i er> 64 
<digit> 45 
<direction> 20 
<disk address part> 31 

PRINTED IN U.S. AMERICA 

<disk test> 
<disk test 1 ist> 
<disk test modifier> 
<disk test modifier list> 
<d I sk test parameters> 

<disk test part> 
<disk test trace option> 
<display item> 
<display item 1 ist> 
<display statement> 

<do statement> 
<dump data format> 
<dump statement> 
<else part> 
<empty> 

<ending disk address> 
<erase statement> 
<field width> 
<file declaration> 
<file riame> 

<fill part> 
<fi 11 statement> 
<for statement> 
<frame size> 
<frameslze modifier> 

<hex digit> 
<hex string> 
<l/O error action> 
<l/0 error action 1 lst> 
<l/O error disposition> 

<l/O modifier> 
<1/0 modifier 1 lst> 
<1/0 statement> 
<identifier> 
<if statement> 

~000276 
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SYSTEM 

LI NE 
NUMBER ITEM 

79 <increment> 
108 <IOlength modifier> 
133 < IOlength units> 

19 < iteration statement> 
58 <key statement> 

155 < leader modifier> 
35 < 1 etter> 
98 <logical operator > 
3 <MAT program> 

11'9 <me:mory protect modifier> 

8 <number> 
194 <octal digit> 
193 <octal string> 
66 <operational results> 
S <output device> 

2 <output part> 
115 <paper motion> 
156 <parity modifier> 
86 <path statement:> 
72 <pattern> 

129 <pattern element > 
54 <pattern identifier> 

103 <pattern 1 ist> 
150 <pattern modifier> 

53 <pattern part> 

71 <pattern size> 
38 <pattern source> 
52 <primary> 
28 <range speci fi cat Ion:. 

109 <read CR> 

134 <read CR modifier l i st> 
110 <read DK> 
166 <read DK modifier> 
135 <read OK modifier list> 
111 <read HT> 

167 <read HT modifier> 
136 <read HT modifier l i st> 
112 <read PR> 
168 <read PR modifier> 
137 <read PR modifier list > 

PRINTED IN U. S. AMERICA 

LI NE 
NUMBER 

113 
169 
138 
87 
50 

70 
160 
106 
164 
151 

88 
78 
59 
60 

I 

179 
178 
157 

82 

46 
61 

131 
89 

105 

170 
90 

140 
158 
122 

10 
7 

91 
196 
25 

14 
24 

152 
177 
162 

<read SC> 
<read SC modifier> 
<read SC modifier list > 
<read s ta ternent> 
<relation> 

<relational operator> 
<re 1 at i ve disk address > 
<repeat count> 
<repeat part> 
<result modifier> 

<rewind statement> 
<ripple direction> 
<ripple statement> 
<rotate statement> 
<SCR message> 

<segment address> 
<segment type> 
<segment type/address 

modi fl er> 
<separator> 

<set statement> 
<sh I ft statement> 
<s l ng I e space> 
<skip statement> 
<space> 

<space amount> 
<space statement> 
<spacing modifier> 
<stacker modifier> 
<standard 1/0 modifier> 

<statement> 
<statements> 
<status statement> 
<string> 
<subroutine body> 

<subroutine declaration> 
<subrout i ne identifier> 
<tag modifier> 
<tag part> 
<tape test> 
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SYSTEM 

LINE LINE 
NUMBER ITEM NUMBER !J!!!_ 

127 <tape test 1 i st> 
187 <tape test modifier> 
183 <tape test modifier 1 lst> 

48 <wait statement> 
34 <wh 11 e statement> 

116 <write CP> 
102 <tape test parameters> 
189 <tape test trace option> 

171 <write CP modifier> 
141 <write CP modifier list> 

182 <te·st number> 
92 <test statement> 

163 <testape modifier> 
128 <testape modifier list> 
184 <testape trace option> 

117 <write DK> 
172 <write DK modifier> 
142 <write DK modifier list> 
118 <write LP> 
173 <write LP modifier> 

69 <time units> 
153 <translate modifier> 

17 <unconditional statement> 
123 <unique 1/0 modifier> 

15 <unit declaration> 

143 <write LP modifier list> 
119 <write HT> 
174 <write HT modifier> 
144 <write HT modifier list> 
120 <write PP> 

26 <unit designator> 
39 <unit mnemonic> 
99 <unit or file specifier> 

101 <unit specifier> 
16 <variable declaration> 

175 <write PP modifier> 
145 <write PP modifier l lst> 
121 <write SC> 
176 <write SC modifier> 
146 <write SC modifier I ist> 

27 <variable identifier> 
67 <verify disk statement> 
47 <verify statement> 

93 <write statement> 
94 <wr I te tapemark statement> 

68 <verify tape statement> 
1 Pt <wait part> 

MAT LANGUAGE SYNTAX 

The following Is the complete syntax for the HAT language. A reference 
1 lne number Is provided to t,he left of each syntactical formula for cross­
reference from the alphabetical Index of metal lngufstlc variables and 
within the 1 lstlng. The number(s) to the right of each syntactical 
formula is (are) the reference l lne number(s) corresponding to the de­
flnl tfon(s) of the various ltelltS In-the formula. 
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.,, 
<SCR message> : :• SCR <output part> <HAT program> ! ,, 

~ <output part> : :• <empty> I 0 
OUTPUT OH <output device> ; z 

<HAT program> : :• <declarations> ;< statements> 

<empty> : :• {the nu 11 string of symbols} 

<output device> : :• LP <number> .. 
SC <number> c: .. .. 

<declarations> : : • <declaration> I 9 0 
c: 

<dec1arat ions> ;< declaration> 6 9 0 
:i:: 

<statements> I "' : :• <statement> 10 
<statements>; < statement> 7 10 .. 

<number> : :• <digit> I 11 
.,. 
" <number > <digit> 8 11 0 
0 

<declarat ion> : :• <empty> I 4 
:i:: 
> 

<buffer declaration> I 12 z 
<f I le dee 1arat ion> I 13 0 .. 
<subroutine declaration> I 14 0 
<unit declaration> I 15 0 
<variable declarat ion> I 16 

.. 
10 <statement> ::• <unconditional statement> I 17 

<conditional statement> I 18 
< Iteration statement> 19 

~ 

II <digit> ::• ol 1 l21Jl4l5l617IBl9 "' 0 -< 0 

"' ~ 12 -< 
<buffer declaration> : :•BUFFER <Identif i er> "' <buffer specs> 20 21 "' <f 111 part> 22 "' 



" 
en 

"' 13 <f l l e dec la ra t ion> ::•FILE < Identi f i er> • <f l l e name> 20 23 -< 

~ 
en .... 

14 <subrouti ne decl arat i on> : :• SUBROUTINE <subrout ine I den ti fi e r> ; 24 m 

" "' <su brouti ne body> 25 
z 

15 <un It dee la r a t ion> : : • UN IT < iden ti fie r > • <unit designa t o r > 20 26 

16 <va r iable declaratl on> : : • VARIABLE <var i able identif ie r> 27 
<range s pecifi cat ion> 28 .. 

17 <uncondltlonal statemen t > :: • <ba s ic statement> I 29 c: .. 
<compou nd statement> 30 3 

18 <cond i t ional sta t ement> : : • <I f sta temen t > 31 ~ 
;Ji 

19 < I t erat ion statement> : :• <do sta t ement> I 32 
<for statement> I 33 .. 
<while statement> 34 ... ... 

20 < I dentif i er> : :• < letter>J 35 
0 
0 

< identifier> < lette r > 20 35 :z: 
> 

21 <buffe r s pecs > ::•< buffer size> <fr ame size> 36 37 z 
0 .. 

22 <f l 11 par t > : : • <empty> I 4 0 
0 

, FILL <pattern source> 38 " 
23 <f l le name> : :• " BADOISK/ " 

24 <sub r out ine I dent If i er> : :• < Identif ie r> 20 

... 25 <s ubr outine body> : :• <statement> 10 
0 
0 26 <un I t de s 1 gnator> : :c <u n it mnemon ic> <numbe r> 39 

~ "' ' 
27 <va riab le Iden t ifier> ::a <Identifier> 20 

.... 



.. 
28 <r•nga specification> : :• <empty> I 4 "' " cl. 

~ , RANGE • <allowable range> 40 ,. 
" 29 <bas le stat..,.nt> : :• <buffer stateinent> I 41 
ii <cal I statement> I 42 

" <c:on1ent sUtenent> I 43 
i- <display sut .. nt> I 44 .. <l/O statement> I 45 
"' ,. <set statement> I 46 
!I <verify statement> f 47 • I: <wait stat.,...nt> I 48 c • 

30 <cOl'lpound sutement> ::•BEGIN <canpound -tall> 49 B 
!5 

31 <If sut ... nt> : :• IF <relation> THEN <statement> <else part> 50 10 51 :c .. 
32 <do s ta t.,.n t> : :• DO <staternsnt> UNTIL <relation> 10 50 • ... 
33 <for stat.ment> : :• FOR <primary> DO ·< s ta temen t> 52 10 ... 

0 
0 

34 <whl le st1terM1nt> : :•WHILE <relation> DO <statement> 50 10 :c 
> 

: :• AlelclolEIFIGIHI 1 IJI KILIHINIOIPIQI RI 35 <latter> z 
SITIUIYllll XIYI z i 

0 
36 <buffer s I ze> : :• <number> CHARACTERS 0 ,. 

<nunaber> WO ROS 

37 <fr.ne size> : :• <empty> I 
IN BCL I 
IN EBCDIC 

<> 
38 : :• WITH PATTERN <pattern part> I "' 0 <pattern source> 53 -< 

g USING PATTERN <pattern Identifier> 54 "' .. ... 
;: 39 <unit ll'lnelnOnlc> : :• CPICRIDKILPIHTIPPIPRISC 

~ 



40 <allowable range> : :• <number> THRU <number> 
FILE < Identifier> 

41 <buffer statement> : : .. <COMPARE statement> I 
<DUMP statement>! 
<Fl LL statement> I 
<KEY statement> I 
<RIPPLE statement>! 
<ROTATE statement> I 
<SHIFT state1nent> 

42 <call statement'> : :• CALL <subroutine Identifier> 

43 <conment statement> : :• COKHENT 
{any sequence of EBCDIC 
characters excluding semi­
colon and ETX} 

44 <display statement> ::•DISPLAY ( <display Item list> 

45 <1/0 statement> ::•<basic 1/0 statement> <1/0 modifier list> 
<1/0 error disposition> 

46 <set statement> ::•SET <variable Identifier> • <operational results> 

47 <verify statement> : :•<verify disk statement> I 
<verify tape statement> 

48 <wait statement> ::•WAIT <primary> <time units> 

49 <compound tal I> : :• <statement> ENO I 
<statement> ; <compound ta 11 > 

50 <re lat Ion> : :• <primary> <re lat Iona I operator> <primary> 

8 
20 

55 
56 
57 
58 
59 
60 
61 

24 

62 

63 
65 

27 

67 
68 

64 

66 

52 69 

10 
10 49 

52 70 52 

"' -< 
"' ~ 

.. 
c .. 
3 
c 
Q 
:z: 
"' .. .,. 
Cl 
0 

:z: ,. 
z 
0 • 0 
0 ,. 

OD 

' "' 



;: Sl <else p•rt> ::• <-ty> I 4 ! 
i ELSE statement 10 0 .. a 

S2 <pr lmmry> : :• <nuniber> 8 z <v•rlable Identifier->! 27 
HEX "<hex string>" I 191 
OCT 11<ocul strlng>nl 193 
HIGHRANGEOF ( <vorlable Identifier> ) I 27 
LOWRANGEOF ( <variable Identifier> ) I 27 
CURRENTIIHE • c 

Sl <p•ttern P8rt> : :• <pattern Identifier> <pattern s I ze> <pattern> S4 71 72 
.. 
3 

S4 <pattern Identifier> ::•<empty>! g 
<Identifier> 20 % ... 

SS <compare statement> : :• COMPARE BUFFER <Identifier> <buffer offset> TO 20 73 • BUFFER <Identifier> <buffer offset> 20 73 ... 
<are• length> <frame size> 74 37 .... 
<compare error disposition> 7S 0 

0 

S6 <dump st•t9f'ltent> ::•DUMP BUFFER <Identifier> <buffer 20 76 
% 

part> > 
<dump dau format> 77 z 

Cl • S7 <fill statement> ::•FILL BUFFER <Identifier> <pattern source> 20 38 0 
0 

SB <key statement> ::•KEY BUFFER <Identifier> CHARACTER <primary> FOR 20 S2 
.. 

<primary> WITH <primary> 52 52 

S9 <ripple statement> ::•ripple buffer <Identifier> <buffer part> 20 76 
<ripple dlrec:tlon> <increment> 78 7~ .. 

60 <rotate statement> ::•ROTATE BUFFER <I dentifier> <buffer p•rt> 20 76 "' 0 -< 0 <dlrec:tlon> <I ncrement> 80 79 "' ~ .... 
3l 



.. 61 <shift statement> : :• SHIFT BUFFER <identifier> <buffer part> 20 76 "' " -< 

~ 
<direction> <increment> 80 79 "' -i 

m 

" 62 <display I tern 1 ist> : :• <display item>! 81 3 

z <display item 1 ist> <separator> 62 82 
<display i tern> 81 

63 <basic 1/0 statement> : := <backspace statement> I 83 
<check statement> I 84 
<erase statement>j 85 "' <path statement> l 86 c 
<read statement>! 87 

.. .. 
<rewind statement> I 88 0 
<sklp statement>! 89 

c 
Cl 

<space statement> I 90 il; 
<status statement> l 91 
<test statement> J 92 

"' <write statement>) 93 
<write tapernark statement> 94 °' <'! 

64 <l/0 modifier 1 lst> : =· <empty> I 4 
0 

<1/0 modifier> I 95 
:z: 
l> 

<1/0 modifier list> <separator>\ 64 82 z 
<1/0 modifier> 95 0 

"' 0 
: :• <empty> I 65 <1/0 error disposition> 4 0 

ON ERROR ( <1/0 error action ltst> ) 96 "' 
66 <operatlonal results> : :,. <primary>! 52 

<primary> <adding operator> <primary> [ 52 97 52 
<primary> <logical operator> <primary> 52 98 52 .. 67 <verify disk statement> ::•VERIFY DISK <unit or file specifier> 99 0 

0 ( <disk te.st parameters> ) 100 
~ 

'l" .. 



.. 68 <verl fy tape statement> : :• VERIFY TAPE <unit specifier> IOI ! "' i ( <t•pe test parameters> ) 102 ... 
"' 0 69 z <time units> ::• SECONOS IHI LLI SECONDS 

70 <re1atlonal operetor> ::· , I< i· 
71 <pattern s tze> : :• <number> 

72 <pattern> : :• <empty>f 4 • 
( <pattern 1 lst> 103 c .. .. 

73 <buffer offset> ::· <empty> I 4 0 c 
CHARACTER <primary> 52 GI 

::c 
7'4 ::· <empty> I 4 "' <area length> 

FOR <pr lrnairy> 52 • 
: :• <empty> I ... 

75 <compare error disposition> ... 
0 

ON ERROR 0 
( <compare error action I 1st> ) 104 ::c 

> 
76 <buffer part> : :• <buffer offset>, <area length> 73 74 z 

0 • 77 <dump dat. format> : :• IN HEXI IN OCTAL 0 
0 

78 <ripple direction> : :• HINUSjPLUS 
.. 

79 <Increment> : ,. <empty> I 
<number> I 
+ <number> I .. .. <number> 

"' 0 -< 
0 80 <direction> ::• LEFTI RIGl\T "' :;: .... ... "' .. :J: 



.., 
81 <display : :• <primary>J 

<JI .. i tem> 52 -< 

~ 
11 <str i ng> 11 196 <JI ... 

"' 0 
82 : :• <space> I . 105 

3 

z <separator> 

83 <backspace statement> : :• BACKSPACE <unit specifie r:> <repeat count> IOI 106 
<1/0 error disposition> 65 

84 <check statement> : :• CHECK <unit or fl le specifier> 99 
<check mod If I er list> <l/Oerror disposition> I 07 65 .. 

c ,. 
85 <erase statement> ::•ERASE <unit specif ier> <l/O length modifier> IOI 108 ,. 

<1/0 modifier list> <1/0 error disposition> 64 65 0 
c 
Q 

86 <path statement> : :• PATii <uni t or fl le specifier> 99 % 

"' 
87 <read statement> ::•<read CR>I 109 .. 

<read DK> I 110 ... 
<read MT> I Ill " <read PR> I 112 0 

0 
<read SC 113 % 

> 
88 < rewl nd statement'.> : :• REWIND <unit s pecifier> <wait part> IOI I 14 z 

0 

"' 89 <sk i p shtement> :: •SKIP <unit specifier> <pape r motion> IOI 115 0 
<1/0 error disposition> 65 0 .. 

90 <space statement> ::•SPACE <unit specifier> <repeat count> IOI 106 
<1/0 error disposition> 65 

91 <status statement> ::•STATUS <unit specifier> IOI 

"' 0 92 <test statement> : :•TEST <unit specifier> IOI 
0 

~ 
ao 
' 



,, 
::•<write CP>I 

a> ,, 93 <write st11tement> 116 ' 

~ <write OK> I 117 
,,. 

<write LP> I 118 

" <write MT>I 119 
i <wrl te PP> I 120 

<wrl te SC> 12 1 

94 <wrl te tapemerk statement> : :•WRITE <unit specifier> TAPEMARK 101 
< 1/0 error disposition> 65 • 

95 <1/0 modifier> : :• <standard I /0 mod If I er> I 122 c .. 
<un lque 1/0 modifier> 123 3 

c 
::• < 1/0 error actlon>I 96 < l/O error action 1 lst> 124 0 

< l/0 error action I ist> <sep.arator> 96 82 % ... 
< 1/0 error action> 124 

• 
97 <add Ing operator> ::•+I- "' .... 
98 <loglc:a1 operator> ::• ANOIOR 

0 
0 

::• <unit speclfler>J 
% 

99 <u nit or file specifier> 101 > 
FILE <I dentifier> 20 z 

0 • 
100 <d i sk test parameters> : :• <disk address part> <disk test part> 125 126 0 

0 

101 <unit specifier> :: • <unit designator>! 26 
,. 

UNIT <identifier> 20 

102 <tape test par-ameters> : :• SELECT <tape test 1 lst> I 127 
TESTAPE <testape modifier 1 lst> 128 .. 

: :• <pattern element> I "' 0 103 <pattern 1 l s t > 129 < 
0 <pattern 11st> <sepa rator> <pattern element> 103 82 129 "' 
~ 

..... 
"' :i; 



" 104 <compare error action I ist> : :• <compare error act ion> I V> 

"' 130 -< 

~ <compare error acti o n I !st > 104 
V> 
-< 

<separator> <compare error action> 82 130 "' " 
3: 

z 105 <s pace> ::•<single space>I 131 
<space> <single space> 105 131 

106 <repeat count> : :• <primary> RECORDS 52 

107 <check mod If I er 1 lst> ::"" <check modifier> ! 132 • c 
<check mod If i er 1 lst> <separator> 107 82 .. 
<cheek modi f I er> 132 3 

108 <lolength mod i f i er> : := 1 OLENGTH =<primary> < iolength units> 52 133 is 
% 

"' 109 <read CR> : : .. READ <unit specifier> <read CR modifier 1 ist> IOI 134 
<I /0 error d I spos it ion> 65 .. ... 

110 <read OK> : ::o: RE.AO '<unit or fl le specifier> EBCDIC 99 .... 
<r·ead DK modifier list> <l/0 error disposition> 135 65 g 

% 
111 < read HT> : :•READ <unit specifier> <read MT modifier 1 ist> 101 136 > 

< l/O e r ror disposition> 65 z 
0 ... 

112 <read PR> ::•READ <unit specifier> <read PR modifier 11 st> 101 137 0 
< 1/0 error disposition> 65 0 

"' 
113 <read SC> : :• READ <unit specifier> EBCDIC <read SC mod If I er 1 lst> IOI 138 

<1/0 error disposition> 65 

114 <wa I t part> : :• <empty> I ANO WAIT 

" 115 <paper motion> : :• <channe 1 mod 1 f i er> I 139 0 
0 <spacing modifier> 140 ! ~ 
~ .. 



"' 116 <write CP> ::•WRITE <unit specifier> <write CP modifier list> IOI 141 ' 
< 1/0 error disposition> 65 "' 

117 <\oirlte DK> :: • WP.ITE <unit or .f l le s pecifier> <write DK modifier I 1st> 99 142 
<l/O •rror disposition> 65 

c: 
!- 118 <wrl te LP> : :•WRITE <unit specifier> <write LP modifier I 1st> IOI 14) .. < I /0 error d I spos It Ion> 65 

" "' ?! 119 <wrl te HT> ::•WRITE <unit specifier> <write MT modifier 11 st> IOI 144 "' 0 c .. <1 /0 error disposition> 65 .. .. 
120 <wrl te PP> : :•WRITE <unit spec:lfler> <write PP modifier 1 lst> IOI 145 

0 
g 

<l/0 error disposition> 65 
% ... 

121 <wr ite SC> :: •WRITE <unit specif ie r > EBCDIC <write SC modifier I 1st> IOI J46 
<1 /0 error disposition> 65 • 

::•<buffer modifier>! 
... 

122 <standard 1/0 modifier> 147 .... 
<frameslze rnodlfler>I 148 g 
< lolength modifier>! 108 % 
<memory protect modlfler>J 149 > 
<p•ttern mod If ler> I 150 z 

Cl 
<resu 1t mod if ler> I 151 • 
<tog modif ier> ! 152 0 

0 <tr•nslate ll'IOdlf ler> 153 .. 
123 <un1que t/0 modlfler> : :• <channel mod If i er> l 139 

<density modifier'>! 154 
<leader modifier> I 155 
<parl ty modlfler>I 

<mod lfler> I 
1~6 .. <segment type/address> 157 "' <spu:lng modifier>! 140 -< 0 "' 0 <s tac.ker modlf1er> 158 .... 

~ m 
;: "' 



.. 
124 <l/O error action> ::•<call statement::>] 42 "' "' -< ii CHECK LENGTH\ "' -< .... 

"' MAST • <primary> I 52 m 

" NO RESULT\ 
:J: 

z NOISE\ 
PRINT DATAJ 
PRINT RESULT\ 

Identifier> • RESULTJ SET <variable 27 
STOP 

"' 125 <disk address part> : :• <empty> I 4 c .. 
<absolute dfsk address>! 159 .. 
<relative dlsk address> 160 0 

c 
Cl 

126 <disk test part> ::•SELECT <disk test list> 161 :z: 
"' 

127 <tape test 11 st> : :•<tape test> I 162 "' <tape test 1 lst> <tape test> 127 162 .,. 
128 I 1st> 4 

.... 
<testape modifier : ::s <empty> 0 

<testape modifier> 163 0 

<testape modifier list> <separator> 128 82 :z: 
> <testape modifier> 163 z 

129 <pattern element> : :• <repeat part> 11 <string> 11 1 164 
c 

"' <repeat part> HEX 11 <hex string> 11 164 191 0 
<repeat part> <variable identifier> FOR 164 27 0 
<field width>) 165 "' 
<field width> RIPPLE 11 <character> 11 165 195 
< i ncrernent> I 79 
<repeat part> ( <pattern 1 lst> ) 164 103 

"' 
130 <compare error action> ::•<call statement>! 42 

0 PRINT DATA\ 
0 

~ 
SET <variable identifier> = RESULT! 27 "' STOP ' 



;:: 131 <s Ingle space> ::•A single unit of blank horizontal spacing 'l" 
~ ., 
"' 132 <check modifier> : :• <segment type/address modifier> I 157 
" z <result modifier> 151 

133 <I OLE NG TH UN I TS> : :• CHARACTERS I 
SEGMENTS I 
WORDS 

134 <read CR modifier I !st> : : <standard 1/0 modi fl er> I 122 .. 
<read CR modifier 1 lst> <separator> 134 82 c ,. 
<standard 1/0 modifier> 122 3 

::•<read DK modifier>! 166 
c 

135 <read DK modifier 1 ist> Cl 
<read OK modifier 1 lst> < separator> 135 82 :c 

"' <read DK modifier> 166 .. 
: :• <read MT mod lfler> I 136 <read MT modifier 1 lst> 167 ... 

<read MT modifier list> <separator> 136 82 ... 
<read HT modifier> 167 0 

0 

::•<read PR modifier>! 168 
:c 

137 <read PR modifier list> > 
<read PR modifier 1 ist> <separator> 137 82 z 

0 
<read PR modlfler> 168 .. 

0 
138 <read SC modifier l 1st> : :•<read SC modifier>! 169 0 .. 

<read SC modifier list> <separator> 138 82 
<read SC modifier> 169 

139 <channe 1 mod If I er> : :• CHANNEL <primary> 52 

140 <spac:lng modifier> : :• <spac:e amount> SPACE 170 
en 

::•<write CP modlfler>I 141 <write CP modifier 1 lst> 171 -< en 
<write CP modifier list> <separator> 141 82 -I 

<write CP modifier> 171 "' 3: 



.., 
142 <write DK modifier list> ::•<write DK modlfler>I 172 

(/) 

"' -< 

a 
<wr I te DK modifier l lst> <separator> 142 82 (/) .... 
<write DK modifier> 172 rn 

::< 

z 143 <write LP modifier list> : :• <write LP modifier>! 173 
<write LP modi f I er 1 lst> <separator> 143 82 
<wr I te LP modifier> 173 

144 <write MT modifier list> ::•<write MT modifier> I 174 
<write MT modifier 1 i st> < separator> 144 82 "' <write MT mod 1 f i er> 174 c ,. ,. 

145 <write PP modifier I ist> ::•<write PP modifier>! 175 0 
c 

<write PP modifier list> < separator> 145 82 0 
<write PP modifier> 175 iii 

146 <write SC modifier I !st> ::•<write SC modifier>! 176 .. 
<write SC modifier 1 lst> < separator> 146 82 ... 
<write SC modifier> 176 ... 

0 
0 

147 <buffer mod 1 f I er> : :• FROM BUFFER <I dent 1 f i er> I 20 :c 
INTO BUFFER <identifier> 20 > z 

148 <frames 1 ze modifier> : :• BINARY I 
0 

"' BCLI 0 
ESCO IC 0 .. 

149 <memory protect modifier> : :• MEMORY PROTECT 

150 <pattern modifier> : :• <pattern source> 38 

151 <result modifier> : :• SET <variable identifier> .., RESULT 27 
~ 
0 152 <tag modifier> : :• SET <tag part> TAG 177 0 

~ 153 <translate modifier> : :• BINARY I 'i" 

"' TRANSLATE "' 



.. 154 <dens I ty mod If 1 er> : :• DENSITY• <primary> 52 'l" .. ... i 0 .. 
155 <leader modifier> : :• LEADER "' 0 

z 156 <parity modifier> ::• EVEN PARITY[ 
ODD PARITY 

157 <segment type/address modifier> : :• <segment type> <segment address> 178 179 

158 <sucker modifier> : :• STACKER • <primary> 52 • c 
159 <absolute disk address> : :• SEGMENT <primary> <end Ing d I sk address> 52 180 • 3 
160 <relatlve disk address> : :• OFFSET <primary> <area length> 52 74 g 

% 

161 <disk test 1 lst> : :• <disk test> I 181 "' 
<disk test I 1st> <disk test> 161 181 • 

162 <Upe test> : :• ALLI 
... 
" ALL except <test number> I 182 g 

TEST <test number> <tape test modifier 11 st> 182 183 % 
> 

163 <testlpe modifier> : :• IGNORE[HONITOR[ z 
0 TRACE <testape trace option> 184 • 0 

164 < repe•t part> : :• <empty> t 0 
<number> "' 

165 <field width> ::· <empty> I 
<number> 

.. 166 <r,aad DK modifier> ::• <standord l/(} modifier>[ 122 
"' 0 <segment type/address modifier> 157 -< 

0 "' g ~ 

"' ... "" .. 



;:: 167 <read HT modifier> : :•<standard 1/0 modifier> I "' 122 -< 
~ <density modifier> I 154 "' -< 
"' <parity modifier> 156 m 

" "' z 168 <read PR modifier> : :•<standard 1/0 modifier> I 122 
<channel modifier> 139 

169 <read SC modifier> : :• <standard 1/0 modifier> 122 

170 <space amount> : :• DOUBLE I NO Is INGLE .. 
c ,. 

::•<standard 1/0 modlfler>I 171 <write CP modifier> 122 ,. 
<stacker modifier> 158 0 c 

0 
172 <write DK modifier> ::•<standard 1/0 modlfler>I 122 :c 

"' <segment type/address modifier> 157 

"' ::•<standard 1/0 modifier>! 173 <write LP modifier> 122 °' <channe 1 modifier> I 139 "" <spacing modifier> 140 0 
0 

174 : :•<standard 1/0 modifier> I 
:c 

<write MT modifier> 122 > 
<density modifier>! 154 z 

Cl 
<parity modifier> 156 "' 0 

175 <write PP modifier> ::•<standard 1/0 modifier>[ 122 0 

<channe 1 mod 1 f i er> I 139 
.. 

<leader modifier> 155 

176 <write SC modifier> : :• <standard 1/0 modifier> 122 

.. 177 <tag part> ::• CODE I DOUBLE Is INGLE I TRANSFER 
0 
0 178 <segment type> ::• MAINTENANCE I SEGMENT I SEGMENT 

~ ~ 179 <segment address> ::•<beginning disk address> <area length> 185 184 



180 <ending drsk •ddress> ::• FOR <pr lmory> I 52 ... 
' THRU <prlm.ry> 52 .. .. 

181 <disk test> : :• ALLI • 
ALL EXCEPT <test number> I 182 

" 
TEST <test nuftlber> <disk test modifier 1 lst> 182 186 

;.. 
182 <test number> .. : :• <number> 

"' "' 183 <t•p• test modifier 1 lst> : ,. <..,pty>I 4 !! .. 
~ <upe test modifier> ! 187 c 

<t.pe test modifier 1 lst> <separator> 183 82 .. 
<tepe test inodlfler> 187 3 

184 <tesUpe tr•c• option> : :• REAOIWRITE IERRORS IALL 
g 
:z: 
"' 185 <beginning disk address> ::• <prlNry>I 52 

OFFSET <primary> 52 .. ... 
186 <disk test modifier l 1st> : :• <emptv> I 4 .... 

<disk test modifier>] 188 
g 

<disk test modifier 1 lst> <separator> 186 82 :z: 
<disk test modifier> 188 > z 

0 
187 <tape test modifier> ::• MONITORINOINOISE IPRINT OATAIPRINT RESULT! .. 

0 
REPEAT <number> TI MES I 8 0 
TRACE <Upe test trace option> 189 .. 

188 <disk test modifier> : :• MONITORINOINOISEIPRINT OATA!PRINT RESULT! 
REPEAT <number> TIMES! \ 8 
TRACE <disk test trace option> 190 

.. 189 <tape test trace option> :: • REAOIWRITEIERRORSIALL "' 0 < 
0 "' 
~ 190 <disk test trace option> : :• REAOIWRITEIERRORSIALL -< m 

3: 



~ 191 <hex string> ::•<hex digit> I <hex string> <hex digit> 

a 192 <hex digit>::• Dlll21314ISl6l718l9IAIBlclDIElr 

.. 
0 
0 

~ .. 

193 <octal string> ::•<octal digit> [<octal string> <octal digit> 

194 <octal digit> ::• Ol l l213l41Sl617 

195 <character> : :• {any CONRAC character except the ETX} 

196 <string> ::•{any series of EBCDIC characters excluding quote mark and 
and ETX) 

191 192 

193 194 

"' -< 
"' ..... 
3! 

.. 
c: ,. 
3 
c: 
Q 
:z: 
"' .. ... 
Cl 
0 

:z: 
> z 
" .. 
0 
0 

" 



8-24 IUllOUGHS - I 6700 HANDIOOK 

SYSTEM 

MEMORY AND SCAN IUS TEST POINTS 

NOTE 

Al I test points are located on backplane of cable driver cards. 

a.ckplane 
Pins 

IX 

ov 
IU 

•• 
I• 
II 

ID 

IF 

IH 

IL 

lY 

IV 

IV 

IT 

lO 

IC .. 
"" OJ .. 
OL 

ox 
IN 

OU 

OS 

" DC .. .. 
IJ 

IM 

Addr.u lnfonutlon 
0 thru 1' 0 thru '' -· 

OOD IOD 

DID llD 

020 '" 
03D 13D 

0 .. ... 
OSD ISD 

06D "' O)D l)D 

080 180 

"'' 19D 
100 oo• OOR 100 

'" "' Olk "' ... '" 02R ... 
030 1)0 030 130 

... 0 '"·· .... 1'0 

OSk ISk OSO 150 

06• 1•• 06• I .. 
0)0 11• 070 l)l 

080 18• 08• 18R 

"'o 190 "'o l9R 

10/0 00/ D 00/D 10/D 

01/0 11/D 01/D 11 /D 

02/D 12/D 02/D 11/D 

03/D 13/D 03/0 1)/ 0 

0.\/0 ilt/D Oil/D lft/D 

OS/D 15/ D OS/D 15/D 

06/D 16/D 06/D ,,,. 
07/D 1) / 0. 07/D 17/D 

08/D 11/D 08/D 18/D 

"'" 19/D "'" 1'10 

·x • Upper hlllf of urd 
Y • t.o..r Ml f of card 
R • Racalvt1 r (frm bu·) 
D • Drlwr (to bvs) 

PRINTCD IN U. S. AM£RICA 

lnfot1Mtlon Info. i.G thru S1 
ZO thru 39 .tnd ,.__ Control Scan Control 

2.. 

20D 30D ••• 500 """ ZID 31D .ID 

"' 32D ... EIMI 

23D 33D '3• ,., ,., ••• SID SIPL 

25D 3SD •s• - SAOX 

'" 360 ... ... UDY 

2)D 37D •10 MXSD 

28D 380 •so ... EIMA 

29D 390 •90 MTt STtF 

'"' I .. ... 500 

"' 3IO •10 OfQo SOfQ ,,. 320 ... 
230 33• '30 Wot SVOL 

z•o 1•• ... 510 510 
250 35• •s• , .. 360 ... 
2)0 37• •1• PRC MXSD 

280 380 •80 LOAX 

290 390 •90 ACP LSEL SAPL ... 
20/D 30/D ftO/O 
21/D 31/D 41 1/D '"Q/ 
22/D 32/D '2/D 
23/0 33/D •310 VOCI SWRL/ 

Zlt/D J.\/D ftft/D 

25/D 35/ D liS/D 
26/D 3'/D "" """ ·-1 
27/D 37/D \710 '"'' MXSD/ 

28/0 38/D U/D 

29/D 39/D 49/D SAPL/ 

500027& 



IURROUGHS - I 6700 HANDIOOK 8-25 

SYSTEM 

SCAN aus CARD LOCATIONS 

Informat i on 
Un it Address Information Information '40 thru . SI 

00 thru 19 20 thru 39 and Control 

Processor ACDl4 ACDC2 ACDE2 ACDG4 

Multiplexor DBDJ2 DBDI 3 08016 DBDI 9 

Data COffl'ft FBDF2 FBDE9 FBDE6 FBDE3 

MEMORY INTERFACE HUI CARD LOCATIONS 

Information Information In format ion 
Unit Hub Address 00 thru 19 20 thru 39 40 thru SI 

and Control 

HeMOry A EADA5 EAOC2 EADD7 EADf4 
Tester B EADA8 EADC5 EADEO EAOF] 
(EAO- c EADBI EADC8 EADE} EADGO 
bottom of D EADB4 EADDI EAOE6 EAOG} 
card) E EADB9 EA004 EADE9 EADG6 

Hemory A CBDB5 C8DH8 CBOF7 C8D06 
Cabinet B CBDB2 CBDH5 CBOF4 CBDD3 
(CBO- c CBDA9 CBOH2 CBDFI CBOOO 
bottora of 0 C8DA6 CBOG9 CBOE8 CBDC7 
Cal"d) E CBDA3 CBOG6 CBDE5 CBDC4 

F CBOAO CBOG3 CBDE2 CBOCI 

Muhl- A DA BAS DABC2 DABD7 DABF4 
plexor B OABA8 DABC5 DABEO OABF7 
(DAB-top c DABBl DABC8 DABE} OABGO 
of card) D DABB4 DABDI DABE6 DABG3 

E DABB9 OABD4 DABE9 DABG6 

lf>rocessor A ACDG7 ACDA5 ACDt7 ACDE9 
(ACO-top B ACOHO ACDA8 AC ODO ACDF2 
of card) c ACDH5 ACDBI ACDD3 ACOF5 

D ACOH8 ACD84 AC006 ACOF8 
E ACDI 1 ACDB9 ACD09 ACDGI 

HDL A OOOFO Not Used DOOE4 ODOEl 
(ODO-
bottom of 
card) 

PRINTED IN U.S. AMERICA !!1000276 



8-26 IURIOUGHS - I 6700 HANOIOOK 

PROCESSOR 

PROCESSOR 
BACKPLANE CLOCK 

Signal 

CLKA.A01 
CLKA.A02 
CLKA.A05 
CLKA.A07 
CLKA.A04 
CLKA.Al 1 
CLKA.A09 
CLKA.A08 
CLKA.Al2 

CLK8. 801 
CLK8. 802 
CLKA.806 
CLKA. 803 
CLKB.804 
CLKB. 805 
CLK8.Bl2 
CLKA. 807 

CLKB.C03 
CLKA.COI 
CLKA.C02 
CLKA.C05 
CLKA. C04 
CLKA.C08 
CLKA.C12 

Signal 

CLK8.112 
CLKA.112 
CLKA.111 
CLKA.110 
CLKA.109 
CLKA.108 
CLKA. I 07 

CLKB/ J05 
CLKB/J08 
CLK8/Jll 
CLKB.J07 
CLKB.J09 
CLKB.JIO 

PRINTED IN U.S. AMERICA 

TEST POINTS 

~ 

~ 

End of Net T.P. 

AABA2B 
AABC7F 
AAOB70 
AAFA6N 
AADE6D 
AAFBI 0 
AAFB]O 
AAFE5D 
AAHB7D 

AA8J9D 
AADG6D 
AADG78 
AADJ3D 
AADJ5D 
AADJ9D 
AAFJ6C 
AAFKIP 

AAFKOP 
AAHHOC 
AAHJ3D 
AAHK2C 
AAJE5D 
AAJH80 
AALflD 

End of Net T.P. 

ABD82X 
ABFA68 
A8FA8B 
A8F80B 
ABFB2B 
ABFB4B 
ABFH68 

AB8125 
A88J2Y 
ABBK2Y 
ABDJ68 
A8DJ8B 
ABDKOB 

5000276 



BURROUGHS - B 6700 HANDBOOK 8-27 

PROCESSOR 

BACKPLANE CLOCK TEST POINTS (Cont) 

PANEL B (Cont) 

Signal End of Net T.P. 

CLKB.Jl2 ABDK2B 
CLKA.Jl2 ABFE8B 
CLKA.Jll ABFFOB 
CLKA.JIO ABFF2B 
CLKA.J09 ABFF4B 
CLKA.J06 ABFKOB 
CLKA.J05 ABFK2B 
CLKA.J07 ABFK4B 
CLKA.J08 ABFK6B 

CLKA.KOl ABJC8F 
CLKA. K09 ABLC2F 
CLKA. Kl 2 AOL03D 
CLKB/K02 ABLI 6B 
CLKB/K03 ABLl6C 
CLKA. K04 ABLI 60 

PANEL C 

Signal End of Net T .P. 

CLKA.M03 ACFJ6Y 
CLKA.M04 ACF KOY 
CLKA.M02 ACFK2Y 
CLKA.MOl ACHB4V 
CLKA.M07 ACHF4B 
CLKA.M08 ACHF6B 
CLKA.M05 ACHJ4E 

CLKA.N02 ACJB4F 
CLKA.NOl ACJD2B 
CLKA.N04 ACJE2B 
CLKA. NOS ACJGOB 
CLKA.Nll ACLF6C 
CLKA.N09 ACLG2B 
CLKA.Nl2 ACLH2B 

PRINTED IN U.S. AMERICA 5000276 



8-28 IURROUGHS • I 6700 HANDBOOK 

PROCESSOR 

MEMORY AND SCAN BUS OUTPUT TEST POINTS 

Information Bits 

00 ACDE6X 18 ACFE6H 
01 ACDE6V 19 ACFE6L 
02 ACOE6U 20 ACDE7X 
03 ACOE6R 21 ACOE7V 
04 ACOE6N 22 ACOE7U 
05 ACOE6B 23 ACOE7R 
06 ACDE60 24 ACOE7P 
07 ACOE6F 25 ACOE7C 
08 ACDE6H 26 ACDE70 
09 ACOE6L 27 ACOE7F 
10 ACFE6X 28 ACOE7H 
11 ACFE6V 29 ACOE7L 
12 ACFE6U 30 ACFE7X 
13 ACFE6R 31 ACFE7V 
14 ACFE6N 32 ACFE7U 
15 ACFE6B 33 ACFE7R 
16 ACFE60 34 ACFE7P 
17 ACFE6F 35 ACFE7C 

Address Bits 

00 ACFE6Y 10 ACDE7W 
01 ACOE75 11 ACFE6W 
02 ACOE7Q 12 ACFE6T 
03 ACDE7H 13 ACFE6S 
04 ACOE7K 14 ACFE6P 
OS ACOE7E 15 ACFE6C 
06 ACOE71 16 ACFE6E 
07 ACDE7J 17 ACFE6G 
08 ACOE6J 18 ACFE61 
09 ACOE6K 19 ACFE6H 

Contro1 

HPRC.RHI ACFE7E 
HAPL.LHI ACFE7K 
IMRC.LHI ACFE7Q 
HREQ. RHI ACFE7S 
SCAN.CXC ACDGSS 
LOAX.BI 1 ACDG5H 
LSEL.Bll ACOGSL 

PRINTED IN U.S. AMERICA 

36 ACFE70 
37 ACFE7F 
38 ACfE7H 
39 ACFE7L 
40 ACDE6Y 
41 ACDE6W 
42 ACDE6T 
43 ACOE6S 
44 ACOE6P 
45 ACDE6C 
46 ACDE6E 
47 ACOE6G 
48 ACDE61 
49 ACOE6H 
SO ACFE7W 
Sl ACFE7H 

5000276 



BURROUGHS - II 6700 HANDBOOK 

MEMORY AND SCAN BUS INPUT TEST POINTS 

Information Bits 

00 ACOA6Y 
01 ACOA6W 
02 ACOA6V 
03 ACOA6T 
04 ACOA6R 
05 ACOA6C 
06 ACDA6E 
07 ACDA5H 
08 ACOA5J 
09 ACOA5H 
ID ACFA6Y 
11 ACFA6W 
12 ACFA6V 
13 ACFA6T 
14 ACFA6R 
15 ACFA6C 
16 ACFA6E 
17 ACFA5H 

Control 

HAOX.COO 
HABX.COO 
HTEX . COO 
HRDY. COO 

SRDY /XOO 
EI HA. XOO 
EIHB . XOO 
HXSO . XOO 
SAOX . XOO 
STEX . XOO 

ACFFOC 
ACF09J 
ACFE9H 
ACF FOE 

ACFG4E 
ACFG4J 
ACFG5V 
ACFG4H 
ACFG5C 
ACFG4H 

18 ACFA5J 
19 ACFA5H 
20 ACOC8Y 
21 ACDC8W 
22 AEOCBV 
23 ACDC8T 
24 ACDC8R 
25 ACDC8C 
26 ACOC8E 
27 ACOC7H 
28 ACDC7J 
29 ACDC7H 
30 ACFC8Y 
31 ACFC8W 
32 ACFC8V 
33 ACFC8T 
34 ACFC8R 
35 ACFCBC 

36 ACFCBE 
37 ACFCBH 
38 ACFC]J 
39 ACFC7H 
40 ACDFOY 
41 ACOFOW 
42 ACOFOV 
43 ACDFOT 
44 ACDFOR 
45 ACDFOC 
46 ACOFOE 
47 ACDE9H 
48 ACDE9J 
49 ACOE9H 
50 ACFFOY 
51 ACFFOR 

LOGIC VOLTAGE TEST POINTS 

AABK9A 
AADK9A 
AAFK9A 
AAHK9A 
AAJK9A 
AALK9A 

NOTE 

The fol lowing test points are end­
of-net points; therefore, a proper 
indication at any of these points 
s ignifies that the associated voltage 
net is good . 

- 2.0V 

AABK9Z 
AAOK9Z 
AAFK9Z 
AAHK9Z 
AAJK9Z 
AALK9Z 
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PROCESSOR 

LOGIC VOLTAGE TEST POINTS (Cont) 

+ 4. 75V ::.2..:.EY.. 

ABBK9A ABBK9Z 
ABDK9A ABDK9Z 
ABFK9A ABFK9Z 
ABHK9A ABHK9Z 
ABJK9A ABJK9Z 
ABLK9A ABLK9Z 

ACBK9A ACBK9Z 
ACDK9A ACDK9Z 
ACFK9A ACFK9Z 
ACHK9A ACHK9Z 
ACJK9A ACJK9Z 
ACLK9A ACLK9Z 

SPECIAL VOLTAGE TEST POINTS 

+ lV + 12V 

To table Driver/Receiver Cards: 

ACDA51 
ACDF31 
ACDl71 

ACDA5K 
ACDFJK 
ACDI 7K 

ACFA51 
ACFF31 
ACFI 71 

To Clock Circuit Cards: 

MDC6K 
MDHIK 
AAJl7K 
ABBDOK 
ABBHSK 
ABDDOK 
AB DH SK 
ABLEIK 
ACHHZK 
ACJFSK 

NOTE 

MB DOC 

+1 volt Is applied to all Clock Dis­
tribution cards. Test points for Type 
and Type IV cards ilre pins IC, 10 1 IH, 
lN, and lP. For Type t I cards, test 
points are pins OB.and OC. 
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PROCESSOR 

INTERFACE CABLES 

Output Memory Scan 
Line Bus Bus Description 

Cable I' w MAOO SAOO 
T HAOI SAOI 
R HA02 SA02 
p HA03 SA03 
H MA04 SA04 
c HA05 SA05 
E MA06 SA06 
G HAO] SAO] 
I MAOS SA08 
K MA09 SA09 Memory/Scan 
v MAIO SAIO Address Bits 
u MAii SAii 00 thru 19 
s MA12 SA12 
Q MA13 SAi 3 
N MA14 SA14 
D HA15 SAi 5 
F MA16 SA16 
H HAI] SA17 
J MAIS SAIS 
L HA19 SA19 

Cable 2: v HI 00 SIOO 
T MIDI SIDI 
R Hl02 SI02 
p Ml03 Sl03 
H Hl04 SI04 
c HI05 s 105 
E MI06 SI06 
G MIO] s 107 
I HIOS s 108 
K HI 09 SI09 Memory/Scan 
w MllO SllO Information Bits 
u Miii Sil I 00 thru 19 
s Hll 2 s 112 
Q HI 13 s 113 
N Ml 14 Sll4 
D Ml 15 SI 15 
F Ml 16 s 116 
H Hill Sil] 
J Mll8 s 118 
L Ml 19 SI 19 
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PROCESSOR 

INTERFACE CABLES (Cont) 

Output Memory Scan 
Line Bus Bus Description 

~: v Hl20 s 120 
T Hl21 Sl21 
R Hl22 Sl22 
p H123 Sl23 
H H124 Sl24 
c Hl25 Sl25 
E Hl26 Sl26 
G H127 Sl27 
I Hl28 Sl28 Memory/Scan 
K Hl29 Sl29 Information Bi ts 
w H130 Sl30 20 thru 39 
u H131 s131 
s Hl32 Sl32 
Q H133 Sl33 
N Hl34 s 134 
D H135 SI 35 
F H136 Sl36 
H H137 Sl37 
J Hl38 s 138 
L H139 Sl39 

Cable 4: v H140 Sl40 
T H141 Sl41 
R Hl42 Sl42 
p 11143 Sl43 
H HI 44 5144 Memory/Scan 
c H145 Sl45 Information Bits 
E H146 Sl46 40 thru 51 
G H147 s 147 
I Hl48 Sl48 
K Hl49 Sl49 
w Hl50 SI 50 
N Hl51 5151 

(I) HRDY (2) 5RDY (I) Memory Ready 
(2) Scan Ready 

(I) HREQ (2) SREQ (I) Memory Request 
(2) Scan Request 

Q (1) HWRC (2) SWRC (I) Memory Write Control 
(2) Scan Write Control 

(I) HPRC (2) HXSD (I) Memory Protect 
Control 

(2) HPX-D Ready Line 

(I) HABX (2) EIHA (I) Memory Access Begun 
(2) Externa 1 Interrupt-

MPXA 

(I) HAOX (2) SAOX (1) Kemory Access 
Obtained 

(2) Scan Access 
Obtained 

PRINTED IN U.S. AWERICA 5000276 



BURROUGHS - 8 6700 HANDBOOK 8-33 

INTERFACE CABLES (Cont) 

Output 

~ 
Cable 4: 
rcontl 

Memory Scan 

~ ~ 
(I) spare (2) EIHB 

(I) MAPL (3) SAPL 

(2) HTEX (4) STEX 

Description 

(I) spare 

PROCESSOR 

(2) External lnterrupt­
HPXB 

(I) Kemery Address 
Parity Level 

(2) Memory Detected 
Transmission Error 

(3) Scan Address Parity 
Level 

(4) Scan Transmission 
Error 

IC MEMORY REGISTER ADDRESSES 
ADDRESS 

NAHE REG_ISTER USAGE LOGIC NA.ME OEC HEX 

0 - 31 00 - IF 00-031 DISPLAYS 

32 20 PIR PROGRAM INDEX I x SO 

33 21 SIR SOURCE INDEX I x SI 

34 22 DIR DESTINATIOH INDEX I x 52 

TIR TABLE INDEX 
35 23 I x 53 

BUFJ TEMPORARY STORAGE 

36 24 UISR LI HIT OF STACK I x 54 

37 25 BllSR BASE OF STACK I x 55 

38 26 ' MOST RECENT HSCW I x 56 
ADDRESS 

39 27 8UF TEHPORARY STORACE I x 57 

48 30 PBR P ROG RAH BASE B x SO 

49 31 SBR SOURCE BASE B x Sl 

50 32 OBR DESTINATION BASE B x 52 

TBR TABLE BASE 
51 33 B x 53 

8UF2 TEHPOAARY STORAGE 

52 34 s TOP-OF-STACK ADDRESS 8 x Sit 

53 35 SNR STACK VECTOR IN0£X B x SS 
OF CURRENT STACK 

5• 36 POR ADDRESS OF CURRENT B x 56 
SEGMENT DESCRIPTOR 

55 37 TEHP TEMPORARY STORAGE B x S7 

x • WRITE/READ (W/R) 
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CORE MEMORY 

CORE MEMORY 

POWEii SUPPLY VOLTAGE CHECK AND ADJUSTMENT 

Test Point Adjust For Card Location Control 

I I I 
NOTE 

Prior to performing any adjustment, ensure that 
+12 V, ... J2 V, and -22 V outputs of memory control 
cabinet are within 3 per cent of nM lna J, and 
that the +10 V and -10 V supplies of the AC Power 
Module are normal , 

-sov -sov Panel 0 789 

-zv -zv Panel 8 0 

+IV +IV Panel 8 0 

+4 . 5V +4 . 5V Panel A 

+63V +63V Panel 0 345 

+37V +37V Pane l 0 345 

MEMORY REGULATORS THRESHOLD VOLTAGE 

CHECK AND ADJUSTMENT 

Test Point 

50L , 43L, LT 

50R, 43R, RT 

NOTE 

Designations 11 L11 and 11R11 on special 
voltage test panel identify left 
and right stacks, respectively, as 
viewed from card side , Left stack 
contains high-order half of all 
words for associated fl'Odule. 

Adjust For Loe.at ion Hodule 

Recorded nominal Panel El L 
value Panel E3 H 

Panel 01 N 

Recorded nomi na 1 Panel EZ L 
value Panel E4 H 

Panel 02 N 
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SENSE AMPLIFIER TEST POINTS 

Circuit Circuit 
Signal 0 

Strobe Jc 
Reset OD 
Output JD 
Test Point J F 
Threshold JG 

QUADRANT SELECT TEST POINTS 

Switch Pin 

LL Sw Q4 OJ 
LL Sw QI JS 
LL Sw Q2 II 
LL Sw Q3 OS 
Dummy Sw IJ 

(Test points are 
located on Sense 
Amplifier cards.) 

J 

JK 
JN 
J L 
JQ 
OT 

GROUND SWITCH SELECT LEVEL TEST POINTS 

Switch Stack 0 Stack 
Number x ~ x 

0 ADE6D ADl2D ADAOD 
I AHE5D ADI ID AHAOD 
2 ADE7D ADl3D ADA! D 
3 AHE6D AHi 2D AHAi D 
4 ADE6C ADl2C ADAOC 
5 AHE5C ADI IC AH AOC 
6 ADE7C ADJ 3C ADAIC 
7 AHE6C AHi 2C AHA JC 
8 ADE7X ADI 3X ADA! C 
9 AHE6X ADl2X AHAJX 

JO ADE6X ADl2X ADAOX 
JJ AHE5X AHi JX AHAOX 
12 ADE7W ADl3W ADAIW 
13 AHE6W AHl2W AHAIW 
14 ADE6W ADl2W ADAOW 
15 AHE5W AHi JW AHAOW 
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ADD6D 
AHD6D 
ADD7D 
AHD7D 
ADD6C 
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ADD7C 
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AHD7X 
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8-35 

CORE MEMORY 

Circuit 
2 

OU 
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JU 
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IX 

5000276 



8-36 BURROUGHS - B 6700 HANDBOOK 

CORE MEMORY 

INHIBIT DRIVER TEST POINTS 

Input 0 
Output 0 
Input 1 
Outp.ut I 
Input 2 
Output 2 

10 

IC 
OH 
IJ 
OQ 

IS 
ox 

II 12 

oc ID 
IH OG 
OJ IK 
IQ OP 
OS IT 
IX ov 

(Inputs are False to enable drivers.) 

FLOATING SWITCH SELECT LEVEL TEST POINTS 

13 

OD 
IG 
OK 
IP 
OT 
IW 

STACK 0 STACK I 
SWITCH x y x y 
NUMBER WRITE READ WRITE READ WRITE READ WRITE 

D ADE91 ADE9C AHH81 AHH8c ADA31 ADA]C AHD31 
l AHESC AHE81 ADll9C AD!l91 AHA3C AHA31 ADD3C 
2 ADFOJ ADFOC AHH9J ADD9C ADA4J ADA4C AHD4J 
3 AHE9C AHE9J ADIOC ADIOJ AHA4C AHA4J ADD4C 
4 ADFOI ADFOQ AHH91 AHH9Q ADA41 ADA4Q AHD41 
5 AHE9Q AHE91 ADIOQ ADIOI AHA4Q AHA41 ADD4Q 
6 ADFOS ADE9J AHH9S AHH8J ADA4S ADA3J AHD~S 
7 AHE8J AHE9S ADH9J ADIOS AHA3J AHA4S ADD3J 

ADDRESS DECODING 

Inhibit (ID thru 13) 

Sense Quadrant (QI - Q4) 

I 13 I 12 I II I 10 I 9 I 8 I 

READ 

AHD3C 
ADD)I 
AHD4C 
ADD4J 
AHD4Q 
ADD41 
AHD3J 
ADD4S 

Y Floating 
Switch No . 

Y Ground 
Switch No .; 

X Floating X Ground 

Y Transformer No. 

13•12/· 13/ 
12•12• 13/ 
11•12/• 13 
10•12· 13 
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CORE MEMORY 

FLOATING AND GROUND SWITCH CARD CONNECTIONS 

Ground Switch 
Connector 

GRO 
JR o 

IW o 

3R o 

3W o 

5R o 

5W o 

7R 

7W 

Floating Switch 
Connector 

ODD 

TIMING GENERATOR OUTPUTS 

GRD 

Name Timing Tab Circuit 

HTGA. 000 0 I 
HTGB. DOO 345 2 
HTGC, DOO 30 5 
HTGO. DOO 110 3 
MTGE. DOO 40 4 
HTGJ. DOO 140 6 

*HTGH. DOO 235 7 
HTGQ. 000 265 9 

*HTGR. DOI 295 II 
HTGS. 000 435 12 
MTGT. DOO 375 8 
HTGU. 000 380 13 
HTGV, 000 410 14 
MTGW.000 450 15 
HTGY. DOO 420 17 
HTGZ. 000 450 16 
HTGF. 000 280 19 

*HTGH. DOI 235 20 
*HTGR. 000 295 21 

* Tab varies per stack. 

(Input: OLGO, LOO, Pin OC) 
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OR 

2W 

2R" o 

4W o 

4R 

6W o 

6R 

GRD 

Floating Switch 
Connector 

EVEN 

Output Pin 

IH 
IE 
OJ 
I G 
OH 
IK 
JR 
ow 
IV 
IU 
IT 
OQ 
IN 
IJ 
IC 
OH 
IH 
IQ 
OT 
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CORE MEMORY 

MEMORY MODULE TIMING SIGNALS 

NOTE 

Al I times are referenced to HTGA output (Tab 0) 
from Timing Generator delay 1 ine. 

Test 
Signal Point Function Leading Trai I ing 

DLGD. LOO CAJGOC Input to HTGDOROO HTGY 
delay 1 ine (BUSY 
driver flip-flop) 

STRB.BOO CAJG3N Read Cur-
STRB.BOI CAJB9N rent enable HTGA HTGQ 

STRB.BIO CAJG2K Write Cur-
STRB.BI I CAJB8K rent enable HTGW HTGF/ 

STD3 Sense HTGH HTGR 
ST04 amplifier (CAJGI R, (CAJGOT, 

strobe CAJGIQ) CAJGI V) 

ST07. LOO CAJG'G Enable Read HTGDI ROO HTGT 
floating (BUSY 
switch flip-flop) 

ST08. LOO CAJB8F Enable HTGV HTGB/ 
write 
floating 
swl tch 

ST09. LOO CAJG5H Enable HTGDI ROO HTGT/ 
ground (BUSY 
switch flip-flop) 

STIO.LOO CAJGJF Write HTGD HTGJ 
Strobe into 
HWR 

ST05. LOO CAJG2E lnhibi t HTGS HTGU/ 
driver 
enable 

ST02.000 CAJG3S SA quadrant HTGA HTGU 
select 
enable 

Test 
Signal Point Function Lead Ing Tral I Ing 

RESW.BOO CAJG2H Restore HTGV/ HTGZ/ 
RESW.BID CAJB8H 

SETA.LOO CAJG4S Set address BUSY/ HTGV/ 
enable 

PRINTED IN U.S. AMERICA 

Waveform 
Parameters 
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MUL Tl PLEXOR 

MULTIPLEXOR 

MEMORY AND SCAN BUS HUB CARD LOCATIONS 

HEl()RY INTERFACE 

t1emory Information Information Information 
Hub Address 00 thru 19 20 thru 39 40 thru 51 

HUB A DABAS 0ABC2 DABD7 DAB,F4 
HUB B DABA8 DABC5 DAB ED DABF7 
HUB C DABBI DABC8 DABE) DABGO 
HUB D DABB4 DABDI DABE6 DABG) 
HUB E DABB9 DABD4 DABE9 DABG6 

(DAB • Top of Card) 

SCAN BUS INTERFACE 

Addresses DBDJ2 
Bl ts 00 thru 19 08013 
Bl ts 20 thru 39 DBDl6 
Bi ts 40 thru 51 and Controls DBDI 9 

{DBD • Bottom of Card) 

GENERAL PROCEDURE FOR MANUAL CARD TEST 

I. Set LOCAL REMOTE switch to LOCAL. 

2. Set CARD TEST ENABLE OFF switch to ENABLE. 

3 . Clear TIME OF DAY register . 

4 . Set desired test case bits into TIHE OF DAY register and insert 
card to be tested into location 08808. Correspondence of reg i ster 
bits and backplane pins Is indicated in the following chart. 
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MUL Tl PLEXOR 

GENERAL PROCEDURE FDR MANUAL CARD TEST (Cont) 

Tl/IE OF DAY Reg I ste r Backplane TIME OF DAY Register Blckp laine 
Bl t Pin Bit Pin 

TROD. FOO OB TR2) . FOO IC 
TROI. FOO DC TR24. FOO I 0 
TR02. FOO 00 TR25 . FOO IE 
TROJ . FOO OE TR26. FOO IF 
TR04. FOO OF TR27. FOO IG 
TR05 . FOO OG TR28.FOO IH 
TR06. FOO OH TR29.FOO II 
TR07. FOO 01 TRJO . FOO IJ 
TR08.FOO OJ TR) I .FOO IK 
TR09.FOO OK TRJ2 . FOO IL 
TRIO.FOO OL TR)).FOO IM 
TRI I.FOO OM TRJ4.FOO IN 
TRl2.FOO ON TR)S . FOO IP 
THJ. FOO OP TR)6. FOO IQ 
TRl4.FOO OQ TR37. FOO IR 
TRIS . FOO OR TR)8 . FOO IS 
TRl6.FOO OS TR)9.FOO IT 
TRl7.FOO OT TR40.FOO JU 
TRIS.FOO OU TR41 . FOO IV 
TRl9.FOO ov TR42. FOO Ill 
TR20.FOO ow TR4J.FOO IX 
TR21.FOO ox 
TR22. FOO DY 

PRINT(O IN U.S. AMERICA 500021'1 



BURROUGHS - II 6700 HANDBOOK 8-41 

MUL Tl PLEXOR 

PERIPHERAL CONTROLLER INTERFACE 
Location DBJJS (PCC 0) 

Busy and Access Request (ARL) DBJ 19 (PCC 1) 

GRNO.LOO 
Y20 

YIS 

YIX 
X20 

YOX 
YIY 

Yl8 

XIS 
YOV YOW 

Yl6 
YIW 

YIU 
Xl6 

YOU 

YIV 
BU02/XOO Yl4 

Xl4 
YOR YOS 
GRND. LOO YIT 

Yl2 
YOP Xl2 

YIN YIP 
GRND. LOO YIR 

Yl9 
XIS 

XIX xox 
Xl9 

XIY 
Yl7 

X17 
xov xow 

Yl5 
XIW 

XIU xou 
XIS 

XIV 

XOR 
Xl3 

xos 
GRND. LOO XIT 

Yll 
xOP 

XII 
XIN XIP 

YOO 
GRNO. LOO XIR 

Y2 

X2 
YIB YOC Y4 

YIC 

VIO 
X4 

YOE 

YOF 
GRNO. LOO YIE 

V6 

X6 
YIF YIG 

YOH 
YB 

YIH 
XB 

YIJ 

YOL 
GRNO. LOO YOJ 

YIO 

XIO 
YIL YIM 

xoo 
GRNO. LOO VOii 

YI 

XI 
XIB xoc Y3 

XIC 

XIO 
X3 

XOE 

XOF 
GRND. LOO XIE 

YO 

XO 
XIF XIG 

XOH 
Y7 

XIH 
X7 

XIJ 
GRNO. LOO :10 I XO 

AROB. XOO R 
XOL 

XIL 
x~: : AR09. XOO 
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MUL Tl PLEXOR 

PERIPHERAL CONTROLLER INTERFACE (Cont) 
Location OBJJ8 (PCC D) 

Access Granted (AGL) and Channel Designate (COL) OBJJ2 (PCC 1) 

YJS 
PL03. V71 

YIX CDOO. LOO 
YOX 

YIY 

YOV YOW 

YJW 
YIU coot. LOO 

YOU 
YIV 

YOR CD03. LOO 
VOS 

PL03. VT\ YIT 
YOP 

YIN C004. LOO Jo I 
: YIP: 

PL03. VTO 
Yl9 

XIS YJR 

XIX AGOO. LOO 0 
xox 
XIY 

XOV AGOI. LOO Xl7 
xow 

Yl5 
XJW 

)UU AG02. LOO Xl5 
xou 
XIV 

XOR A.G03.LOO XI! 
xos 

PL03. VTO XIT 
VII 

XOP 
XIN AG04. LOO XII 

PL03. V71 
Y2 

YOO 
YIB cooei. LOO X2 

Y4 

YID COOi. LOO X4 

PL03. V71 
Y6 

YOF 
YIF CD07. LOO X6 

Y8 

YIH CD08.LOO XO 

PLO:S.V71 
YIO 

VOL 
YIL CD09. LOO XIO 

PL03. VTO 
YI 

XOD 
XII A.GOO. LOO XI 

Y3 

XID AGO&. LOO X3 

P1.03. VTO YO 
XOF 

XIF AG07, LOO X5 

Y7 

>UH AGOl.LOO X7 

XOL 
PL03. VTO 

XIL A.609. LOO 
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MUL Tl PLEXOR 

PERI PHEl\AL CONTROLLER INTERFACE (Cont) 

Control Sign.a Is location OBJ16 

GRNO. LOO T20 
VIS 

TIX 
X20 

TOX 
YIY 

YIO 

YOV 
XIS 

YOW 
Yl6 

YIW 

YIU 
Xl6 

YOU 

YIV 
YI• 

YOR VOS 
Xl4 

YOP 
GRNO. LOQ YIT 

Joi YIN : YIP: 
PLO!. V62 Yl9 

XIS VIR 

xnc ioca. aoo D Xl9 
XDX 

XIY 
Yl7 

xovSTCB. 800 Xl7 
xow 
XIW 

YIO 

XIU MO I . C .. ... 
xou 
XIV 

Yl3 

XOR GCLR. 804 Xl3 
xos 

POUT. BIO XIT 
Tll 

XOP 
xiN coe2.co1 XII 

XIP 

TOO 
GRNO. LOO ... Y2 

TIS 
X2 

voe Y4 
VIC 

YID 
X4 

TO£ 

TOF 
GRND . LOO YIE 

Y6 

YIF 
X8 

YIG 

YOH 
YB 

TIH •• YIJ 

TOL 
GANO. LOO J•I y 
YIL : ;.:: PLO! . V62 YI 

XOO 
XII MTST/8 . D XI 

xoc Y3 
XIC 

XID MTDS/C .. X3 
XOE 

XOF 
GRNO. LOO XIE 

TO 

XIF •• 
XIG 
XOH 

TT 

XIH 
X7 

XIJ 

XOL 
GRND. LOO 

JD I XO 
XIL : :c:: 
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MULTIPLEXOR 

PERIPHERAL CONTROLLER INTERFACE (Cont) 

Information and Control Location DBJl3 

POUT. 810 Y20 
YIS 

YIX INC2 . C02 '20 
YOX 
YIY 

Yll 

YOV INCl.COZ XII 

"'" VII 
YIW 

YIU 1H08. C02 XIS 
YOU 
YIY 

Yl4 

YoA IND4. COZ X\4 
YOS 

ORND . LOO YIT 
Yl2 

YOP 
YIN 

0 Xl2 
YIP 

POUT. BOO YIO 
Yl9 

XIS 
XIX INAe. CQ3 Xlt 

xox 
XIY 

m 

XOV 1NA4. C05 X17 
xow 
XIW 

YIS 

xiUINA2.C03 XIS 
XO 
XI Yl3 

XOR INAI. C03 XI! 
xos 
XIT ...... Yll 

XOP 
XIN 1"89.C03 XII 

XIP 
POUT. BIO XIR Y2 

YOO 
Yll IND2.C02 X2 

YOC Y4 
VIC 

YlD tNDI. COZ •• YO£ 
Ya 

YOF 
UtlD. LOO VIE 

YIF 
XI 

VIG 
YOH 

YO 

YIH XO 

YO<. GRND. ~00 

Vlt 

xoo PO T.800 YI 

XII 1N84. C03 XI 
xoc Y3 
XIC 

XID lNBZ. C03 .. 
XO£ 

POUT. BOO XI£ •• XQF 
XIF INBl.C03 •• XIG 

Y7 XOH 
xiH xaca. coz X1 

XIJ 

XOL 
POUT. 800 jo I xoJ 

MWC8. XO 

XII.. XBC4. C02 

xXC:: MWC4. XOO 
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DISPLAY AND MDL 

DISPLAY AND MDL 

Multiplexor and Processor Bit Assignments (Panel B) 

MULTIPLEXOR 

DEC 
OCT 
LDC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LDC 
BIT 

DEC 
OCT 
LDC 
BIT 

119 
167 

HB3W 
0952 

127 
177 

HBOW 
1016 

010 
012 

HA7L 
0080 

020 
024 

HA6D 
0160 

033 
041 

HA4W 
0264 

040 
050 

HAIL 
0320 

037 
045 

HAOD 
0296 

060 
074 

JB3W 
0480 

118 057 056 
166 071 070 

HB3T HB2S ~B2P 
0944 0456 0448 

126 124 125 
176 174 175 

HBOT HA9S HA9P 
1008 0992 1000 

009 008 007 
011 010 007 

HA6L HA6X HA7X 
0072 0064 0056 

019 018 017 
023 022 021 

HA6F HA7G HA7J 
0152 0144 0136 

032 031 030 
040 037 036 

HA4T HA3G HA3P 
0256 0248 0240 

023 022 021 
027 026 025 

HAOL HADX HAlX 
0184 0176 0168 

036 048 047 
044 060 057 

HAOF HAIG HAIJ 
0288 0384 0376 

059 058 
073 072 Spare 

JB3T JB2S 
0472 0464 

NOTE 

DEC - Decima 1 word address 
OCT - Octal word address 

116 
164 

HB3Q 
0928 

123 
173 

HBOQ 
0984 

006 
006 

HA6V 
0048 

016 
020 

HA6J 
0128 

029 
035 

HA4Q 
0232 

039 
047 

HAOV 
0312 

046 
056 

HAOJ 
0368 

Spare 

LOC - Pin location on rack D, panel D, 
for a scope sync pulse for that 
particular word 

BIT - Address of the first, or zero 
bit of each address and is de-

~:~d a~~,:~! t ~~ l~i ~~t ~he r~f~i~ ! 
address occurs in the MDL basic 
1 isting. 

PRINTED IN U.S. AMERICA 

117 
165 

HB2D 
0936 

120 
170 

HA9D 
0960 

005 
005 

HA7W 
0040 

015 
017 

HA4L 
0120 

028 
034 

HA3D 
0224 

054 
066 

HAIW 
0432 

045 
055 

JB3L 
0360 

055 
067 

JB2D 
0440 

0 
INF] 

0 
INF6 

0 
INF5 

1~4 

064 '063 062 061 
100 077 076 075 

HB2F HB3G HB3J HB2J 
0512 0504 0496 0488 

121 122 
171 172 Spare Spare 

HA9F HBOG 
0968 0976 

004 003 002 001 
004 003 002 001 

HA7T HA6S HA6P HA7Q 
0032 0024 0016 0008 

014 013 012 011 
016 015 014 013 

HA3L HA3X HA4X HA3V 
0112 0104 0096 0088 

027 026 025 024 
033 032 031 030 

HA3F HA4G HA4J HA3J 
0216 0208 0200 0192 

052 051 035 034 
064 063 043 042 

HAIT HAOS HAOP HAIQ 
0416 0408 0280 0272 

044 043 042 041 
054 053 052 051 

JB2L JB2X JB3X JB2V 
0352 0344 0336 0328 

050 049 053 038 
062 061 065 046 

JB2F JB3G JB3J JB2J 
0400 0392 0424 0304 

PA~ 
0 

INF3 

0 
INF2 

0 
INFl 

0 
INFO 

INFO - DDFB8T 
INFI - DDFB9N 
INF2 - DDFB8M 
INF3 - DOFB8W 
I NF4 - DDFB8X 
I NF5 - DDFB9W 
I NF6 - DDFB8Y 
INF] - DDFB8U 
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DISPLAY AND MDL 

PROCESSOR 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LDC 
BIT 

DEC 
OCT 
LDC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LOC 
BIT 

DEC 
OCT 
LDC 
BIT 

DEC 
OCT 
LOC 
BIT 

247 
367 

HB3W 
1976 

255 
377 

HBOW 
2040 

138 
212 

HA7L 
1104 

148 
224 

HA6D 
1184 

161 
241 

HA4W 
1288 

168 
250 

HAIL 
1344 

165 
· 245 
HAOD 
1320 

188 
274 

JB3W 
1504 

246 
366 

HB3T 
1968 

254 
376 

HBOT 
2032 

137 
211 

HA6L 
1096 

147 
223 

HA6F 
1176 

160 
240 

HA4T 
1280 

151 
227 

HAOL 
1208 

164 
244 

HAOF 
1312 

187 
273 

JB3T 
1496 

185 
271 

HB2S 
1480 

252 
374 

HA9S 
2016 

136 
210 

HA6X 
1088 

146 
222 

HA7G 
1168 

159 
237 

HA3G 
1272 

150 
226 

HAOX 
1200 

176 
260 

HAIG 
1408 

186 
272 

JB2S 
1488 

PRINTED IN U. S. AMERICA 

184 2'4 245 192 191 
270 364 365 300 277 

HB2P HB3Q HBZD HBH HBJG 
1472 1952 1960 1536 1528 

253 251 248 249 250 
375 373 370 371 372 

HA9P HBOQ HA9D HA9F HBOG 
2024 2008 1984 1992 2000 

135 134 133 132 131 
207 206 205 204 203 

HA7X HA6V HA7W HA7T HA6S 
1080 1072 1064 1056 1048 

145 144 143 142 141 
221 220 217 216 215 

HA7J HA6J HA4L HA3L HA3X 
1160 1152 1144 1136 1128 

158 157 156 155 154 
236 235 234 233 232 

HAJP HA4Q HA30 HA3F HA4G 
1264 1256 1248 1240 1232 

149 167 182 180 179 
225 247 266 264 263 

HAIX HADV HA\W HAIT HAOS 
1192 1336 1456 1440 1432 

175 174 173 172 171 
257 256 255 254 253 

HAIJ HAOJ JB3L JB2L JB2X 
1400 1392 1384 1376 1368 

183 178 177 
Spar-e Spare 267 262 261 

JB20 JB2F JBJG 
1464 1424 1416 

L 
0 0 

INF7 INF) 
0 0 

INF6 INF2 
0 0 

INF5 INF! 
0 0 

INF4 INFO 

(See Noto on page 8-45.) 

190 189 
276 275 

HB3J HB2J 
1520 1512 

Spare Spare 

130 129 
202 201 

HA6P HA7Q 
1040 1032 

140 139 
214 213 

HA4X HA3V 
1120 1112 

153 152 
231 230 

HA4J HAJJ 
1224 1216 

163 162 
243 242 

HAOP HAIQ 
1304 1296 

170 169 
252 251 

JB3X JB2V 
1360 1352 

181 166 
265 246 

JB3J JB2J 
1448 1328 

INFO - ODFB8T 
INFI - ODFB9N 
INF2 - ODFB8M 
INFJ - DDFB8W 
INF4 - ODFB8X 
INF5 - ODFB9W 
INF6 - DDFB8Y 
I NF7 - DDFB8U 

5000276 



BIT LOC 
DEC 
OCT 
LOC 
BIT 

c 

47 43 39 35 31 27 23 19 15 II 07 03 
240 236 232 228 224 220 216 212 208 204 200 196 
360 354 350 344 340 334 330 324 320 314 310 304 

JAOP JAOV JAIL JA3F JA3S JA4X JA6J JA6D JA]T JA6X JA9J JBOX 
1920 1888 1856 1824 1792 1760 1728 1696 1664 1632 16DO 1568 

"' • ID 

e: 
~ .. 

i-o BIT LOC .. 
" DEC 
"' OCT 
" 0 LOC .. BIT 

BIT LOC 
DEC 
OCT 
LOC 
BIT 

50 46 42 38 34 30 26 22 18 14 10 06 02 
243 239 235 231 227 223 219 215 211 207 203 199 195 
363 357 353 347 343 337 333 327 323 317 313 307 303 

JAOF JAOS JAIX JA3J JA3D JA4T JA3X JA7J JA7Q JA7W JA6L JBOT JA9X 
1944 1912 1880 I 848 1816 1784 1752 1720 1688 1656 1624 1592 1560 

49 45 41 37 33 29 25 21 17 13 09 05 01 
242 238 234 230 226 222 218 214 210 206 202 198 194 
362 356 352 346 342 336 332 326 322 316 312 306 302 

JAOD JAIT JAOX JA4J JA4Q JA4W JA3L JA7G JA6P JA6V JA7L JBOW JA9L 
1936 1.904 1872 1880 1808 1776 1744 1712 1680 1648 1616 1584 1552 

'l 
:3 
!.. "' c 
~ .. 

3 g 
:c ... 
"' 

BIT LDC 
DEC 
OCT 
LOC 
BIT 

48 44 40 36 32 28 24 20 16 12 08 04 OD 
241 237 233 229 225 221 217 213 209 205 201 197 193 
361 355 351 345 341 335 331 325 321 315 311 305 301 

JAIQ JAIW JAOL JA4G JA3P JA3V JA4L JA6F JA6S JA7X JA9P ~;~~ ~m 1928 1896 1864 1832 1800 1768 1736 1704 1672 1640 1608 

... .... 
0 
0 

:c 
> z 
0 

I p REG I - INFO - DDFB8T I B REG I - I NF4 - DDFB8X "' 0 
0 .. 

"' 
1 c REG 1 

- I NF3 - DDFBBW I x REG I - INF2 - DDFB&i "' .,, 
r 
> -< 

r A REG 1 
- I NFS - DDFB9W r y REG 1 - INFI - DDFB9N 

(See Note on page 8-45.) 

~ 
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CONSOLE DI SPLAY CONTROL 

CONSOLE DISPLAY CONTROL 

NOMINAL MULTI OUTPUTS 

NOTE 

All multi adjustments are on clock 
timer card In l°'ation IJABF2 . 

Hui ti Nomi na I Output Point Observed 

CLKL 833 usec between BABF2U 
pulses (1200 baud) 
or 416 usec between 
pulses (2400 baud) 

DLTO J.5 sec pulse width BABF2, chip co, 
(positive port ion) pin H 

CHTO 1.5 sec pul se width BABF2, chip AO, 
(positfve portion) pin H 

If adjustment is required, refer to Section IV of FETM . 

TRANSLATOR OUTPUT TEST POINTS 

ASC 11- to-EBCDIC EBCDI C·to-ASCI I 

Control 

Bottoo 

11idd1e 

Top 

Level Test Po int Level Te-st Point 

XOI E BABK4H 
X02E KSC 
X03E K7X 
X04E K6W 
XOSE K9C 
Xo6E K9D 
X07E K4B 
X08E K8X 

CARD LOADING 

Location 

BABA! 
BABA4 
BABA7 
BAB BO 
BABB3 
BABB6 
BABB9 
BABC2 
BAB CS 
BABC9 

PRINTE() IN U. S . AMERICA 

XEAI BABJ8D 
XEA2 J8E 
XEA3 J8t 
XEA4 KOE 
XEAS KIF 
XEA6 K28 
XEA7 K2E 

Name 

LEVEL CHANGER/EXCHANGE 00 
LEVEL CHNIGElllEXCllANGE 01 
LEVEL CHANGElllEXCHANGE 02 
LEVEL CHANGER/EXCHANGE 03 
LEVEL CHANGER/EXCHANGE 04 
LEVEL CHANGER/EXCHNIGE 05 
LEVEL CHANGER/EXCHANGE 06 
LEVEL CHANGER/EXCHANGE 07 
RDY STATUS CABLE ORI VER 
INPllT RE<! COAX DRIVER 

~000275 
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CONSOLE DISPLAY CONTROL 

CARD LOADING (Cont) 

Location Name 

BABF2 SINGLE LINE TIMERS 
BABF4 VOLTAGE DISTRIBUTION 
BABF6 LINE CONTROL F/F'S NO. 2 
BllBF8 LINE CONTROL F/F'S NO. I 
BAB GO SHI FT REGISTER, UPPER 
BABG2 SHIFT REGISTER, LOWER 
BABG6 MTR/DISPLAY NO. 4 
BABHO B/C REGISTER 
BABH2 CHARACTER AND PARITY GENERATOR 
BABH4 CHARACTER SENSE 
BABH8 S/R CONTROL AND MISC. 
BABl2 MTR/DI SPLAY NO. 3 
BABl6 CONTROL STATE REGISTER 
BABl8 C/S REGISTER DECODER 
BABJO C/S REGISTER CONTROL NO. l 
BABJ2 C/S REGISTER CONTROL NO. 2 
BABJ6 ERRD R CONTROL 
BABJ8 TRANSLATOR (E to A) NO. l* 
BAB KO TRANSLATOR (E to A) NO. 2* 
BABKl TRANSLATOR (E to A) NO. 3* 
BABK4 TRANSLATOR (A to E) NO. l* 
BABK6 TRANSLATOR (A to E) NO. 2* 
BABK8 TRANSLATOR (A to E) NO. 3* 
BABM8 CLOCK AND LOCAL HAI NT. 
BABN4 ERROR REGISTER 
BABN8 MTR/DI SPLAY NO. 2 
BABP2 SEQ CTR REGISTER 
BABP4 U/D CDNFI GURATOR CARD 
BABP6 U/D CONFI GURATOR CARD 
BABP8 U/D AND OP. REGISTERS 
BABQ2 MTR/DISPLAY NO. l 
BABQ6 INTERFACE CONTROL 
BABQ8 INFO REGISTER IN 11 C11 

BAB RO INFO REG I STER IN "B" 
BABR2 INFO REGISTER IN 'W' 
BABR6 INFJ 
BABR8 INFJ 

* E"' Console Display Control; A"' Terminal Unit. 

VOLTAGE TEST POINTS 

+4. 75V 
-2.0 
+12 
-12 

PRINTED IN U.S. AMERICA 

Any OA/lA Pin 
Any OZ/IZ Pin 
BABF4K, F4L, F4M, F4N 
BABF4C, F4D, F4E, F4F 
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CONSOLE DISPLAY CONTROL 

SWITCH/INDICATOR PLUG-ONS 

BABMS BABQ2 BABN8 BABl2 BABG6 

LOCAL AS ARF M EXTF 
I 

M AGF s 7 
REMOTE N I- r; A2 TMOF 7 B 

SINGLE PLSE A t- t-
SINGLE INST Al DPEF SHIFT 6 s 

RUN REG t- c t-
B8 COCF s • I t- Rf-;" START 84 NRYF • N t- t-
82 ROVF 3 2 

CLEAR B I- r;-Bl MAEF 2 

lOCB CLEAR CLEAR CLEAR CLEAR 
OFF 
COL CB MCIF s 1 XMTF 

I 
STCB C• MC2F R s CHTF 
OFF N 

2~ - C2 0 SYNF 

REQTO SEND ct- p 
--- Cl R 1 16 ITLF 

--- c 
us B s CTSF 

NOT USED 
u I- s I- s u• • • SlXF 

D t- c I-
U2 2 R 2 UPAF 

.RI- R I-NOT USED Ul 1 1 CHRF 

CLEAR CLEAR CLEAR CLEAR 

PRINTED IN U.S. AMERICA ~000276 



BURROUGHS - B 6700 HANDBOOK S-S9 

DATA COMMUNICATIONS SYSTEM 

SWITCH FUNCTIONS 

Name Function 

LOCAL REMOTE In LOCAL, disables control and Information 
levels between MPX and Console Display 
Control. 

SINGLE PLSE Controls single-pulse and run modes; 
SINGLE INST single-instruction mode is not implemented, 
RUN 

START Initiates single-pulse or run mode. 

CLEAR Clears al 1 ind i caters in unit. 

I OCB OFF COL In I OCB, causes true 1eve1 on. 1/0 Complete 
bus; in CDL, al lows Channel Designate level 
for control data transfer. 

STCB OFF Allows Start Channel Bus level to be true. 

REQ TO SEND Enables Request To Send level. 

DATA COMMUNICATIONS SYSTEM 

DCP VOLTAGE TEST POINTS 

-12 Volt Circuits +I Volt Circuits 

Hl2V. Rl FBBFSC FBDH!R PLO!. VDO FBDF6C 
Hl2V. R2 SD DH!S PLOl.VOl 60 
NG12. V02 SE BEJK PLO!. V02 6E FBDE3K 
NG12.V03 SF BG!K PLO!. V03 6F DGl K 
NG12. VD4 SG BE6K PLO!. V04 6G DE6K 
NG12.VOS SH BG7K PLO!. VOS 6H DG7K 
NG12.V06 SI BF3K PLO!. V06 61 DFJK 
NG12. V07 SJ PLO!. V07 6J 
NG12. VOS SK BF2K PLO!. VOS 6K DF2K 
NGl2.V09 SL PLO!. V09 6L 
NGl2.VIO SH BGSK PLO!. VIO 6H DGSK 
NGl2. VI I SN BE9K PLOl.Vll 6N DE9K 
NGl2.Vl2 SP BFOK PLOJ.Vl2 6P DFOK 
NGl2.Vl3 SQ BG4K PLO!. Vl3 6Q DG4K 
NG12.Vl4 SR BGSK PLOl.Vl4 6R DGSK 
NGl2.VIS SS BE7K PLOl.VlS 6S DE7K 
NG12.Vl6 ST BG2K PLOJ.VJ6 6T DG2K 
NGl2. Vl7 SU BE4K PL0l.Vl7 6U DE4K 
NGJ2.VJS SV BFSK PLO!. VIS 6V OFSK 
NG12. Vl9 5W BF9K PLOJ.Vl9 6W DF9K 

PRINTED IN U.S. AMERICA ~000276 
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DATA COMMUNICATIONS SYSTEM 

OCP VOLTAGE TEST POINTS (COflt) 

+12 Vo1t Circuits +3 Volt Circuits 

Pll2 . VOO FBBF6C 
PLl2 . VOI 60 
PLl2. V02 6E 
PL! 2. VOJ 6F 
Pll2 . V04 6G 
PLl2 . V05 6H 
PL 12 . V06 61 
Pll2. VO] 6J 
Pll2.V08 6K 
PL12.V09 6L 
Pll2 . VIO 6H 
Pll2 . Vll 6N 
Pll2.V\2 6P 
PL12.Vl3 6Q 
PLl2 . V14 6R 
PLl2 . V15 6s 
Pll2 . Vl6 6T 
PLl2. V17 6u 
PLl2 . Vl8 6V 
PLl2 . V\9 6W 

FBBFB I 
BF91 
DHIF 
OHi G 
BE91 
F02K 
8F21 
F02L 
8F31 
BG71 
BGBI 
BFO I 
BG41 
BGSI 
8E61 
BE71 
BG\ I 
8G21 
BE31 
BE41 

PLO). VOi 
PLO) . V09 

FBOFSD 
SL 

-4 . S Volt Circuits 

H4.S.VDD 
H4. 5, VOi 

FBOFSX 
SY 

DCP CLUSTER WRITE CLOCK STROBE TEST POINTS 

Name End of Net Test Point 

WSTB.LOI FALAOL 
WSTB.L02 FALB2L 
WSTB.L03 FAJB2L 
WSTB.L04 FAJAOL 
WSTB. LOS FAJCOG 
WSTB. Lo6 FAJCIH 

PRINTED tH U. S. AMERICA 

FBOE)D 
DE3L 

FBOG7 I 
OGSI 
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DATA C0"'1UNICATIONS SYSTEM 

DCP CLUSTER CLOCK TEST POINTS 

NOTE 

Refer to LDAS Logic Book page 80.150.8 
for additional detal ls. 

Name End of Net Test Point 

CLK1. CLK FABBOB 
CLK2.CLK FABB6B 
CLKJ. CLK FABC6B 
CLK4.CLK FADA6B 
CLKS.CLK FADC6B 
CLK6.CLK FADC2B 
CLK7.CLK FAFC6B 
CLK8. CLK FAHC6B 
Cll 1.CLK FAJC6B 
CL12.CLK FALC6B 

(200ns between leadi.ng edges; 25ns ,!_3ns pulse width at +I volt level 

DCP CLOCK TEST POINTS 

Name End of Net Test Point 

CP01. ••• FBHAOB 
CP02 •••• FBHB4B 
CP03 •••• FBH06B 
CP04 •••• FBJF4B 
CP05 •••• FBFF1B 
CP06 •••• FBFE1 B 
CPO] •••• FBFF3B 
CP08 •••• FBFHOB 
CP09 •••• FBDAOB 
CP10 •••• FBOEOB 
CP11 •••• FBHC6B 
CP12 •••• FBHA6B 

Clock Receiver location: FBDHO 
Clock Backplane Driver location: FBFDI 
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DATA COMMUNICATIONS SYSTEM 

DCP /CLUSTER INTERFACE TEST POINTS 

GROUND I A GROUND 

CAH-0 2 B DES-0 

CAN-1 J c DES-I 

CAN-2 4 D OES-2 

CIW-J 5 E DES-3 

Key, no 1ead 6 F Key: no lead 

ACG 7 H HLD 

CWR 8 J IWR 

AA3 9 K AA2 

Ml JO L AAD 

GROUND 11 H GROUND 

(Spare) 12 " (Spare) 

(Spare) 13 p AC4 -
At3 14 R AC2 

ACl 15 s ACO 

Al7 16 T A16 

Al5 17 u A14 

AIJ 18 v AIZ 

All 19 II AIO 

Al8 20 x (Spare} 

(Spare) 21 y CLR 

GROUND 22 z GROLfjO 
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DATA COMMUNICATIONS SYSTEM 

DCP CLUSTER TEST POINTS 

Level Test Point level Test Point Level Test Point 

RT • 00 FABAIQ TYOF FAFC3G CIOOF FAOA7U 
RT• 01 FABAOQ TYIF FAFC2E CIOI F FADA7R 
RT• 02 FABAIL TY2F FAFC2W CI02F FADA7H 
RT • 03 FABAOL TY3F FAFC3F Cl03F FADA7X 
RT • 04 FABAOI TY4F FAFC3D CI04F FADA7N 
RT • 05 FABAI I CI05F FADA6U 
RT • 06 FABAIF CTOF FAD69V CI06F FADA6J 
RT• 07 FABAIG CTIF FAOB8V Cl07F FAOA7E 
RT • 08 FABAOX CI08F FAOA6H 
RT• 09 FABAOY BTOF FADAON Cl09F FAOA6~ 
RT• 10 FABAOU BTIF FADAIP CllOF FAOA6M 
RT • II FABAOV BT2F FADAIG 
RT • 12 FABAI R BT)F FADAOF C2QF FAD84F 
RT • 13 FABAOF BT4F FADAOH C20F FADB4N 
RT • 14 FABAOH BT5F FADAI C C21 F FADB4T 
RT • 15 FABAOG BT6F FADAOC C22F FADB4W 
RTOF FABAIT C23F FADB5E 
RTIF FABAIS PTOF FAFB]X C24F FAOB4E 
RT2F FABAOR PTIF FAFB6W C25F FADB4U 
RT)F FABAOS PT2F FAFB]W C26F FAD95R 

PT)F FAFB6Y C27F FAOB5G 
BCOF FAHA3Q PT4F FAF86X C28F FADB40 
BCI F FAHA2C PT5F FAFB6E 
BC2F FAHA3T PT6F FAFB6H FIPF FAFC3J 

PT]F FAFB6R SSCF FADCOD 
BIOF FAHC6Y SSTF FADCOY 
BllF FAHC6W SCOF FAHBIS ACQF FAFCSX 
Bl2F FAHC6T SCIF FAHBIT ACPF FAFB8W 
Bl)F FAHC6D SAOF FAHBll 

SAIF FAHBOX 
SA2F FAHB I H 

PAINTED tN U.S. AMERICA 5000276 



8-64 llUH.OUGHS - 11 6700 HANDBOOK 

DATA COltlUNICATIONS SYSTEM 

DCP LOCAL MEMORY POWER SUPPLY INTERFACE 
-

Pin function 

TBl-5 +SY (Hemory 
TBl-6 +SVR 
TBl-1 +ISV 
TBl-2 +ISVR 
TBl-3 +15V 
TBl-4 +15VR 
T81·7 +SY (Interface) 
TBl-8 +5VR 

T82-I -16V 
T82-2 -16VR 
T82-7 iiS 
T82-8 iiSR 
T82-5 Input +15V for X-Y* 
T82-6 Output +JSV for X-Y* 
T82-3 TH 
T82-4 THR 

* Norma 1 ly connected by Jumper 

DCP LOCAL MEMORY MODULE SELECT JUMPERS 

Jum.e_er 
U1T ~ HoduJe Jumpers on 1/0 Card 

0 0 0 )-5, 1-6 
0 I I 3-5, 2-6 
1 0 2 4-5, 1-6 
I I 3 4-5, 2-6 
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DATA COMMUNICATIONS SYSTEM 

DCP ADAPTER TEST POINTS 

~1 1 1 ~ 1 Z?°f T~ -w 11 ;! ~ T :!i 
OJ 01 OE IE 00 08 - ov OU IT OS OR iq ON ... 
IJ II IG IF ID oc IK IN ox ow OT " " OC2 OP IP 

~r:uT fCD CA EO SA " .. CD CA .. DO .. CF CE cc Cl .. 
ID IL I• IC "' IK $1' IV IX IJ $11 IV $R IV 
20 ~ 2• II " 2 " 17 IS 8 " 6 s l 

Typ. 11 •• TV .. 
2 Vire IS IV 

IE IE 

1 1 

Typ. 111 "' CRQ •ill ~ .. 2 .. , Df'llCRQ. PND - - - DLO PWI COS ACR 
ACU 

"' IL IV IT IX 12 IR $H IV ss IV 
2 ~ 17 16 IS " s " 6 13 l 

Type IV CD DR ATT llQS ...... CD .. 04 DJ - CF CE cc 02 DI 
TT 

$H IH $X " $0 SE IV $R $T $Z IP IL $W 

" " IS 2S 20 19 6 s 16 ,. 23 • 3 

Type V RS SP - - DI - WP - pp - " -
VR 

$$ IL $K IV IJ IV 

De1l9N1te OK (SKOO . elll) Des i9t1•t• +2 '" (SD02.81ll) 

NOTE : Answer hdl; IHds on T0t.ich Tona and Voice ,.sponse : 

VA82 . LOO-- VM. IV 
VA82.LOO-- VllB IU 
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logic Pin ·-Com . Pin 
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·-Conn. Pint 

O.u Set Conn. 

._ 
Conn . P in 

O.te Set Conn .... 
Conn. "" O.te S.t Conn. .... 
Conn. Pin 
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DATA COMMUNICATIONS SYSTEM 

DCP LOCAL MEMORY ASSEMBLY LOCATIONS 

Location Assembly Use 

Jl-3 Not Used 

J4 Time Delay Multi (TOM) Control 

JS Memory Timing and Control (HTC) Control 

J6 Current Source Module (CSM) X and Y Current Source 
+12V Threshold 

J7 Address Drive Switch (ADS) Address Bits 0, 1, 2 

J8 Address Drive Switch (ADS) Address Bi ts 3. 4, 5 

J9 Address Ori ve Switch (ADS) Address Bi ts 6, 7, 8 

J1D Address Drive Switch (ADS) Address Bits 9, 10, II 

Jl I Not Used 

Jl2-J8 Stack 4K Words X 52 Bi ts 

Jl9 Not Used 

J20 Data Circuit Module (DCM) Data Bits 0-3 

J21 Dau Circuit ~du le (DCM) Data Bits 4-7 

J22 Data ·Circuit Module (OCH) Data Bi ts 8-11 

J23 Data Circuit Hodule (DCM) Data Bits 12-15 

J24 Data Circuit Hodu le (DCM) Data Bits 16-19 

J25 Data Circuit Module (DCM) Data Bits 20-23 

J26 Data Circuit Module (OCH) Data Bits 24-27 

J27 Data Circuit Hodule (OCH) Data Bits 28-31 

J28 Data Circuit Module (DCM) Data Bits 32-35 

J29 Data Circuit Module (OCH) Data Bi ts 36-39 

J30 Data Circuit HoduJe (DCM) Data Bi ts 40-43 

J3l Data Circuit Module (DCM) Data Bi ts 44-47 

J32 Data Circuit Module (DCM) Data Bi ts 48-51 
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DATA COMMUNICATIONS SYSTEM 

DCP LOCAL MEMORY ASSEMBLY LOCATIONS (Cont) 

location Assembly Use 

J33 1/0 Control Hodu le Addresses, Hise . Sig-
nals In and Out 

J34 1/0 Data Hodule Data Interfacing and 
Line Drivers 

J35 1/0 Data >'k:ldule Data Interfacing and 
Line Drivers 

DCP LOCAL MEMORY INTERFACE SIGNAL CONNECTIONS 

Signal Signal Signal Signal Signal Signal 
Connector Connector Designation Connector Connector Designation 

Return Return 

J33 $K JJ3 $A LAOO JJ4 #H JJ4 $A LMOO 
$J LAOI $0 LMOI 
SE LA02 #D LM02 
#D LAOJ IC LH03 
#C LA04 $8 LH04 
#E LAOS #8 LHOS 
$U LA06 $H LH06 
$T LA07 SH LH07 
SV LAOS NE LH08 
#U LA09 SC LH09 
SP LAIO $E LHIO 
$H LAil $K LHll 
$R LAI 2 $5 LHl 2 
#8 LAlJ SW LHl3 
#J LREQ #X LHl4 
#P LHRD #T LHIS 
#H LHWT $T LHl6 

$H LHAO $V LHl7 

#L LHER sx LHl8 
$C LMPR $P LHl9 

JJ3 IK J33 #Z LHBZ $Y LM20 
#Y LHZI 
#W LH22 
#U LH23 
$U LH24 

JJ4 #V J34 #Z LH25 
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DATA COMMUNICATIONS SYSTEM 

DCP LOCAL HEHORY INTERFACE SIGNAL CONNECTIONS (Cont) 

Signal Signal Signal Signal Signal Signal 
Connector Connector Designation Connector Connector Designation 

Return Return 

J35 IH J35 $A LH26 J35 $W J35 $A LH39 
$D LH27 #X LH40 
#D LH28 NT LH41 
#C LH29 $T LH42 
$8 LH30 $V LH43 
#B LH31 $X LH44 
$H LH32 $P LH45 
$H LH33 $Y LH46 
#E LH34 #Y LH47 
$C LH35 #W LH48 
$E LH36 #U LH49 
$K LH37 $U LHSO 

J35 $S J35 #Z LH38 J35 #V J35 IZ LH51 

DCP LOCAL MEMORY TIMING AND CONTROL TEST POINTS 

Test Point Function or Circuit Designation 

TP I Timing Pulse I (Delay Line In) 
TP 2 Y Read Timing Pulse Bar (ffi) 
TP 3 Cycle Initiate FF 
TP 4 Clear Write (CW) 
TP 5 Post Reed Phase (PR+) 
TP 7 Read Phose (Ro) 
TP 8 Write Phase (W•) 
TP 9 Hemory Busy Bar (Mii) 
TP 10 HAO 
TP 11 Reset Data Register Bar (iiDii) 
TP 12 Not Used 
TP 14 V Write Timing Pulse Bar (Viii') 
TP 15 Inhibit (INH) 
TP 16 Genera I Reset Bar (Gi) 
TP 17 Ground 
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DATA COMMUNICATIONS SYSTEM 

DCP LOCAL MEMORY CURRENT SOURCE TEST POINTS 

Test Point level or Pulse 

TP 1 Y Grounding Switch 
TP 2 +rsv 
TP 3 Y Regulating Switch 
TP 4 Ground 
TP 5 X Grounding Switch 
TP 6 +12V 
TP 7 X Regulating Switch 

DCP LOCAL MEMORY ADDRESS BITS TEST POINTS 

Address Drive Switch 

Test Point J7 J8 J9 JIO 

Address Bi ts 

7 0 3 6 9 

4 1 4 7 10 

9 2 5 8 11 

Decode 
Designation XB XA YC YD 
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DATA COMMUNICATIONS SYSTEM 

DCP LOCAL MEMORY DATA BITS TEST POINTS 

Circuit Signal Test J20 J21 J22Ti3 J24 J25 J26 J27 J28 J29 J30 J31 J32 
Des ig- Desi g- Point 
nation nation Data Bits 

SA OUT I 
A 1--- 0 4 8 12 16 20 24 28 32 36 40 44 48 

DR OUT 2 

SA OUT 3 
B 1--- I 5 9 13 17 21 25 29 33 37 41 45 49 

DR OUT 4 

SA OUT 6 
c I--- 2 6 10 14 18 22 26 30 34 38 42 46 50 

DR OUT 7 

SA OUT 9 
D 1--- 3 7 II 15 19 23 27 31 35 39 43 47 51 

OR OUT 10 

SA • Sense Amp 

DR• Data Register 

DCP PROGRAM REGISTER TEST POINTS 

P-R P-L TAGS 

POO FBHA7L P24 FBHA3T P48 FBHAI L 

POI HA7H P25 HAZE P49 HAIH 

P02 HA7G P26 HA9T P50 HAIG 

P03 HA7S P27 HA8E PSI HAIS 

P04 HB7L P28 HB3T 

P05 HB7H P29 HB2E 

P06 HB7G P30 HB9T 

P07 HB7S P31 HB8E 

P08 HC7L P32 HC3T 

P09 HC7H P33 HC2E 

PIO HC7G P34 HC9T 

Pl I HC7S P35 HC8E 
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DATA COMMUNICATIONS SYSTEM 

DCP PROGRAA REGISTER TEST POINTS (Cont) 

P·R P-L TAGS 

Pl2 HD7L P36 HD3T 

P13 H07H P37 HD2E 

Pl4 HD7G P38 HD9T 

Pl5 HD7S P39 HOSE 

Pl6 FDBL P40 FD4T 

Pl7 FDBH P41 FD3E 

PIS FD8G P42 FEDT 

Pl9 FOBS P43 FD9E 

P20 FEBL P44 FE4T 

P21 FESH P45 FE3E 

P22 FE8G P46 FFOT 

P23 FESS P47 FE9E 
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DATA COMMUNICATIONS SYSTEM 

DCP MEMORY X DECODE: OCTAL TO LINE CONVERSION 
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DATA COMMUNICATIONS SYSTEM 

DCP MEMORY Y DECODE: OCTAL TO LINE CONVERSION 

L.~~~~~~~~~-1~ 
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DATA COMMUNICATIONS SYSTEM 

DCP CLUSTER MASK FLIP-FLOP TEST POINTS 

fF Output Terminal Location 

CHOO EXEN •• OA BAOC 

01 EXEN •• IA BAOH 

02 EXEN •• 2A BAON 

OJ EXEN •• JA BAOI 

04 EXEN •• OB DAIC 

05 EXEN •• IB DAOJ 

06 EXEN •• 2B DAIF 

07 EXEN •• JB DAOH 

08 EXEN •• OC DAOK 

09 EXEN •• IC DAii 

10 EXEN •• 2C DAIJ 

II EXEN •• JC DAOH 

12 EXEN •• OD BADF 

IJ EXEN •• ID BAIF 

14 EXEN •• ZD BAii 

15 EXEN •• JD BAl_g,_ 

DCP ADDRESS REGISTER TEST POINTS 

B 6700 B 6700 
Address Sourc:e Address Source 

BAOO DF9X BA09 BF9L 

BAOI BF8V 
BAIO BF9X 

BA02 BF9U 

BAOJ BF8R 

BAil DF8V 

BAIZ DF9U 

BA13 DF8R 
BA04 BF9N BAl4 DF9N 
BA05 BF9B BAl5 DF9B 

BAD6 BF9D BAl6 DF9D 

BAO] BF9F BA17 DF9F 

BADS BF9H BA18 DF9H 

BAl9 DF9L 
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DATA C0"'1UNICATIONS SYSTEM 
DCP DISPLAY INTERFACE TEST POINTS 

F8F80 
0 I 

A 
8 

88PJ. , ., c PJ2 .. L .. 
SET .. S .. D !NII .. .. (SCEA., , .) 
PJ6 .. L .. E P48 .. F .. 
PJ2 .. F .. F 8800 ••• • 
PR .. . S .. G 

(EX ... L .. ) INO I. ... H INIO .. .. (SCH .. F .. ) 
(RUN •• L.,) INOO .. .. I C800 ••• • 

0800 .. .. J E800 .... 
0808 • ••• K E808 .... 
0816 .... L E816 .. .. 
88TO .. .. H C8TO 
8804 .... N 
0804 • • • • p E804 • • •• 
0812 .... Q E8 12 .. .. 
0820 • • • • R E820 .. .. 
SHL 11111 PR .. . S .. 
OAOJ. S •• 
C804 .... u OA05.S . • 
8H8P . S •• v EXP8. S • • 
SHR .. ... w OA04 .S .. 
OIH0 . 8 . 0 x 

y 
z 

Backplane 

F8F82 

A 
8 

88P I .. .. c PJJ . L ... 
SET .. S .. 0 INIJ .... (SC. C .... ) 
PJ7 .. L .. E P49 .. F .. 
PJJ •• F • • F 8801 .... 
PR ... S .. G 

( CAN .. L .. ) INOJ .... H INl2 .... (SC.B .... ) 
(FLT .. F .. ) IN02 .... I C801 •• •• 

0801. ... J E801 •• •• 
0809 • •• • K EB09 .. .. 
0817 .. .. L E817 .. .. 
88Tf .... H C8TI .. .. 
8805 • •• • N 
0805 .... p E805 • • • • 
D81J .. .. Q EBIJ .. .. 
0821 .. .. R E82 1 .. .. 
SIPU.S •• s 
STI H. S .. T 
C805 u 
LNON. S .. v 

w STFE. S •. 
DIH0 . 8 . 0 

P2 
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DATA COMMUN I CA Tl ONS SYSTEM 

DCP DI SPLAY INTERFACE TEST POI HTS (Cont) 

FBFB4 
I 

A 
P38 •• L.. 8 
BBPI •••• c P34 •• L.. 
SET •• S •• D INIS •••• (BSTM) 
P38 •• F •• E PSO .. F •• 
P34 .. F .. F 8802 •••• 
PR ••• S •• G 

(MACC. F .. ) INOS .... H INl4 •••• (SC.D) 
(MCYN •• F.) IN04 •••• I CB02 •••• 

0802 •••• J E802 •••• 
0810 .... K EBID .... 
0818 .... L EBl8 •••• 
BBT2 .... M CBT2 .... 
8806 •••• N 
0806 •••• p EB06 •••• 
0814 •••• Q EBl4 .... 
0822 •••• R EB22 .... 
AO ... S .. s BKST.S •• 
Al ... S .. T 
CB06 •••• u A2 ... s .. 
A2 •• IS •• v 
AO .. IS .. w Al.. IS .. 
DIMO.B.O x BKGO.S .. 

y 
z 

P3 

FBFB6 
0 I 

A 
B 

BBPI .... c 
SET •• S •• D 
P39 .. F .. E PSI .. F .. 
P3S •• L.. F 8803 •••• 
PR ... S .. G 

(PYCW .. LM) IND] .... H 
(PYCP. F •• ) IN06 .... I CB03 •••• 

0803 •••• J EB03 .... 
0811 .... K EBll .... 
0819 .... L EBl9 .... 
BBT3 .... M 
8807 •••• N 
0807 •••• p EB07 •••• 
OBIS .... Q ~BIS .... 
0823 •••• R EB23 •••• 
SET ..... s 
CMR .. S .. T 
CBO] .... u HDPL.S •• 
STFL.S .. v 
RST .... w CLER.S .. 
DIHO.B.O x 

y 
z 

P4 
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DATA COf'tlUNICATIONS SYSTEM 

DCP DI SPLAY INTERFACE TEST POINTS (Cont) 

FBHG2 FBHG4 

A A 
P29T. L. . B P41T.L. . B 
P28T . L. . c P34T. L.. P40T . L. . c P46T. L.. 
PR . • • S •. D P31T . L.. PR ... S .• D P43T . L.. 
PJ4 . . L. . E RIM . • F • • P46 •• L. . E RIM •. F .• 
Pl 1. .F . • F PJST. L.. P2J . • F • • F P47T . L.. 
P)S • • L.. G P47 •. L.. G 
PIO • • F •• H P)O • • L.. P22 •• F •. H P42 . • F •• 
P06 . . F . • I P)OT . L.. PIB .• F •. I P42T . L.. 
P29 • . L. . J PO] • . F .• P41 •. F . • J P l9 .. F •• 
P27 .. L.. K P33 .. L.. P39 • . L .. K P4S .. L.. 
FLT . 11.. L P04 • . F • • FLT . II. . L Pl6 .. F . • 
P28 .. L .. H POS •• F .. P40 •. F .. H Pl] •• F •• 
P32T . L.. N P44T . L. . N 
P08 . . F .. p PD9 •• F .. P20 .. F .. p P2 1 .. F .. 
P32 . • L .. Q. P31 .. L.. P44 •• L. . Q. P43 .. L .. 
P24T . L. . R P2S . . L. . P36T.L .. R P37 .. L. • POO .. F .. s P02 .. F .. P l2 .• F .• s Pl4 •• F •• 
P03 • • F .. T PIS .. F .. T 
P26T . L .. u P26 .. L.. P38T.L .. u P38 . • L. . 
POI. . F .. v P24 .. L.. Pl3 •• F .. v P36 .. L.. 
DIHO.B.0 w SET •. S •. DIHO.B . O w SET .. S .. 
P33T.L .. x P2ST. L.. P4ST . L. . x P37T. L.. 
P27T . L.. y 

P39T. L. . y 
z z 

PS P6 
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DATA CO,..,..UNICATIONS SYSTEM 

DCP CLUSTER EXCHANGE TEST POINTS 

A 
CLK3.CLK 8 
CHEZ. LI C c DESX. TXI 
AAOZ.LBP D SXPl.LXI 
HLDX. TXI E AC3Z.LBP 
AC2Z. LBP F AC4Z. LBP 
HIPR.LXI G 
ACOZ. LBP H WREZ.LCI 
AAIZ.LBP I ACIZ.LBP 
AA2Z.LBP J Al7Z.LBP 

CARD CARD AA3Z. LBP K HC.Y.LXl 
LOCATIONS HLDZ.LIC L CWRX. TX! LOCATIONS ' 

DESY I I Xl H HC.X. TX! 
EX.HI: FABC6 Al OZ. LBP H EX.#1: FABC7 
EX.#2: FADC6 Al 8Z. LBP p AllZ. LBP EX.#2: FADC7 
HX: FAFC6 DIS l/LXC Q Al4Z.LBP HX: FAFC7 

Al 5Z. LBP R XPFZ/LXC 
Al6Z.LBP s Al 3Z. LBP 
CAGY .BX! T 
XPIF/FXl u XPlJ.lXC 
Al2Z. LBP v XPIF.FXI 
ACGX. TXI w CANX. TXI 
XV I D/LBP x WAGY .BXI 

y 

z 
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DATA COMMllllCATIOllS SYSTEM 

DCP aum1 DISClm YOl;TAOI TEST POINTS 

-12 Volt Cl rcul ts - Source Dootlnatlon 

Kl 12; VOi 
""2.V02 
Kll2. V03 HAOE JAIW 
Hll2.V04 HAOF JMW 
Hll2.V05 HAQG JAN 
Hll2 . Vo6 HAOH JBOW 
Hll2.V07 HAOr J83W 
H112. voe HAOJ J86W 
Hll2.V09 HAOll JB9W 
H.112.VIO HAOL LAIW 
Hll2. VII HAOH LA4W 
Hll2. Vl2 HAON LA7W 
Hll2.Vi3 HMlP LBOW 
HI 12.V·llo HAOQ LB3W 
Hll2.Vl5 HAOR L86W 
Hll2.Vl6 HAOS LB9W 
HI 12.Vl7 HAOT LC2W 
HI 12.Vt8 · HAOU LC5W 
HI 12.Vl9 HAOV LC7W 

+12 Volt Cl rc1.11ts 

Nae Source Destin.ti,.. 

PLl2. VOi HAit FAIK 
PLl2.·V02 HAID FAIL 
PLl2.V03 HAIE JAIX 
PL 12. VO~ HAIF JMX 
PLl2.V05 .. HAIG JA7X 
PLl2. V06 HAIH JBOX 
PLl2.V07 HAil JB3X 
PLl2.V08 HAIJ J86X 
PLI 2. V09 HAIK J89X 
PLl2. VIO ,HAIL LAIX 
PLl2 . VI I HAIH IMX 
PLl2. Vl2 HAIN LA7X 
PLI 2. ¥13 HAIP LllOX 
PLl2.Vl4 HAIQ L83X 
l'Ll2.Vl5 HAIR L86X 
PLl2.Vl6 " HAIS LB9X 
PLl2. Vl7 HAIT LC2X 
PLl2.Vl8 HAIU LCSX 
PLl2.Vl9 HAIV LC7X 
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DATA CDl't\UNICAT!ONS SYSTEM 

ADAPTER CLUSTER INPUT REGISTER BIT ASSIGNMENTS 

ASYNCHRONOUS SYNCHRONOUS AUTO CALL TOUCH TONE VOi CE RESPONSE 

'"" CD- DATA TEPJol CD- DAlA fERH DPR- DIGIT CD- DATA TERH 
READY READY PRESENT READY 

'"' CA- REQUEST CA- REQ,UEST CRQ- CALL DR- DATA 
TO SEND TO SEND REQUEST RECEIVE 

IR7F SB- SUPERVISORY SB- S~UIVISORY PND- PRt:SENT 01'- DATA 
REC. DATA REC . DATA NUT DIGIT Bll lt 

,.., CZ• RESTRAINT 00- RECEIVE D}· DATA WP· WORD 
RECE IVED CLOCK Bill Pllt.SE 

IR5F TW- T"JO WIRE OB- TP.ANSHIT 
CLOCK 

IR4F CF- CARR IER CF· CARRIER CF• CARRIER PP· PHRASE 
DETECT DETECT PULSE 

IRJF CE· RING CE· RI NG OLD· DATA LINE CE· RING 
INDICATOR INDICATOR OCCUPIED INDICATOR 

"" CC· DATA SET CC- DATA SET PWI- POWER CC· DATA SET RY- l'EADY 
READY READY INDIC AT ION READY 

IRIF CB· CLEAR TO CB- CU AR TO COS· CALL ORIG . 02· l>ATA 
SEND SEND STAT~ llT2 

IROF BS- DATA 1111- OATA ACR- ABANDON DI- DATA 
RECEIVE RECEIVE CALL/RETRY BIT\ 

ADAPTER CLUSTER OUTPUT REGISTER BIT ASSIGNMENTS 

ASYNCHRONOUS SYHCHROMOUS AUTO CALL TOUCH TOHE VOICE RESPOMSl 

OR5F CD- DATA TERM CD- 'DATA TERP1 Df'R- DIGIT CD- DATA TEM RS-RESET 
RUDY READY PRE SE HT READY 

ORliF CA- REQUEST CA- REQUEST CRQ- CALL DR- DATA SP-SHIFT 
TO SEND TO SEND REQUEST RECEIVE PULSE 

ORJF EO- FAST NB8-Nll"'8ER ATT- ATTENDANT 
DI SCOMtUCT BI TS 

,.,, SA- Slf'ERVtSORY SA- SUPERVI SORY N81'- fll'-"BER DOS- OUT Of 
TAAMS. DATA TIW'S . DATA BIT \ SERVICE 

ORIF RS- RESTRAINT NB2- N'-"B£R ABA- ANSWER 
TRJiHSH IT BIT 2 BACK A 

OROF BA- DATA BA- DATA NBl-N'-"BER AB B- ANSWER OJ - OAT.A INPUT 
TRANSMIT TRANSMIT Bill BACK 8 
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aulllOllGHS • I 6700 HANHOOic ,_,, 
DATA COIMJNICATIONS SYSTEM 

ADAPlEI ClUSTEt MAINTENANCE llE(llSTIR. IJT "5SIGNMENTS 

I 

Bit Function 

HR6F Disconnect Exch•n9e No. ~} See Note I HR5F Disconnect Exchi1nge No. 
HR4F Inhibit IR bus l·oput to I Rnf 
HRJF ,2F • 3 Return· next Wrl te Information tO DCP 

(see Note 2) 
• 2 Display Cl R on N1nten•nce exch•nge 

(see Note 3) 
• 1 Inhibit writing Iii IC MMOry 
• 0 Idle 

HRIF,.OF•3 Inhibit positional Interrupt prlori~y 
2 Open maintenance exchange window 

(see Note 4) 
1 Set Single Step Translation flip-flop to 
0 Idle 

NOTE 

I. When either exchange ts disconnected, CAN 1 s to the 
i1ssoc:lated DCP are Inhibited. An exch•nge c1n loglcally 
be dhconnected. on·ly ff the 1Nlntenance exch.enge 15 
connected. 

2. When MR3F; 2F equal 3, the next write lnfonutlon frota 
a DCP wl 11 be returned to the DCP with a CAN. HR3F, 2F 
are reset to o. 

1 

3. Must be used in conjunction with Maintenance Display panel. 

4. Maintenance Exchange crosspoint Is nonna11y set every 12.6 
microseconds and only during a 200 nanosecond window. 
When MRlF. OF equal 2, the timing restriction Is removed 
and the maintenance exchange can •ccess with only confl let 
restrictions. 
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DATA COMMUNICATIONS SYSTEM 

TIMER ADAPTER TIMING PERIOD 

Toggle Time Period Normal Multiplier Expanded Mu It i p 1 i er 
Bi ts (MS) Range in MS(l-31) Range ; n MS (32-62) 

000 0.0064 0.0064 - 0.192 13. I l - 25.40 
001 0.0512 0.192 - 1.536 52.43 - 101.6 
010 0. 4096 1.536 - 12.228 209.7 - 406.3 
011 3.27 12.228 - 98. J 838.9 - 1625 
JOO 26.2 98. I - 786 3355 - 6501 
IOI 209. 7 786 - 6291 13422 - 26005 
110 1677 6291 - 50310 53687 - 104019 
ill 13421 50310 - 402630 214748 - 416075 

MAINTENANCE DISPLAY CLUSTER ADDRESSING 

Adapter Control Field Adapter Information Hi see 11 aneous 
Register [2:3] Register 

(Length) 

0 Type [4:5] [5:1]=F.J.P.F. 
I C2 [8:9] CC3F = C2QF 
2 BC/BI [6:3] [3:4] CC3F•Clean House 
3 SC/SA [4:2] [2:3] COOF•[S: I]; 

CIOF=[6:1] 
4 CT/BT [8:2] [6:7] 
5 Cl [8:9] 
6 IR [8:9] CC3F • I R9F 
7 MR [6:7] 

3*AC3F PT [7:8] Write only in 
PT field 

7*AC3F OR [7:2] [4 :2] [I :2] Interrogate OR 
only 
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Cfjjl l.NTEGRATEJl CIRCUITS 

CT.u.L INTEGRATED CIRCUITS 

There are six basic CTµL logic circuit elements: Tller ' 1And11 g•te, JK 
Fl Ip-Flop, RS Fl Ip-Flop, Hellory tel T, Inverter and·. Buffer. These cl r­
cult elements •r• e~loyed Jn. 11 ... Uf.'lque ' ,ackages.· ·These ~ck1ges 
(usu.illy called It's or chips) have l!t plns and can have fr0111 I to 't 
Independent ·c1rCults bullt on the••• silicon chip . •the CTµL circuits 
(ConiplerMtntary Tn1nslstor Hlcro logic) consist of PMP and NPN tran· 
slstors and. resistors Integrated on a silicon chip. 

The chip Ts housed In a ceramic paeUge which haa a key at one end. The 
part nUMber of each chip type Is stuiped on the top. of the package. 

The voltages required for CTµL IC 1 s are +4.5, .. z: •nd ground. The volt­
age pins are the same for· 111 IC packages, except the 11emOry eel I which 
does not use --2V . 

+~.5V Pin K . 

-2V Pin L 

Ground Pin E 

IC Pin NUfnbertng: 

A p 

TOP 
VIEW 

(~.5v) H 

(-2v) 

(Ground) 

CTµL circuits function on Positive Logic . A 1'Tru•11 level Is approxl­
Ntely +2 . SV, • "F•lse11 level Is around - . SV. (See page 2-2) 
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CTuL INTEGRATED CIRCUITS 

+2 . BSV 

+2. 25V 

+I. 
65

V -tinm'""'rn-';<'~~~~~~L;~~~ LEVEL AFTER 3 LEVELS OF LOGIC 

+l.25V 

+o. BSV 

+0.13V 

-0 . 35V 

-o.6v 

o.~v ALLOllABLE NOISE 

GREY AREA - SI/ITCHING OCCURS l/ITHIN 
THESE LIMITS 

0. 7V ALLOllABLE NO I SE 

MAXIMUM FALSE LEVEL AFTER 3 LEVELS OF LOGIC 
@160HV PER LEVEL 

NOTE: Voltage levels at 27°C 
wl tli maximum de load. 
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CT.uL INTEGRATED CIRCUITS 

B 6700 Integrated Circuit Chips (Cont) 

lJA ?IOC 
HIGH~SPE.ED 

DIFFERENTl.A..L 

GRO 11V+-

lJA74\C 
HIG~ ?ERFORMA.NCE. 
OPERA.TIONAL Ji..MP 

S-1907 b553 

4 V• 89
COMPARATOR 

NON· INV 3 + 
1NP\JT OUTPUT 

OFFS<T NULL§g\ 
IN\/ INPUT - 10 

NON · \NV OUTPUT 
INPUT + 

\NV INPUT -
v- V 

(;. OF~'$E.T 
- NUL~ 

T0-99 + = 
NON·INV 

IN PUT 2 
OUTPUi· 

\NV 
INPUT 

REED RE.L1''( 
5- 2300 4~77 

RE.EC RE.LA.'f' 
s-z~oo s~~ 

14 

13 

\Z 

II 

10 

,,.._.__._....,++-J-.k 
8 

OPST 

5. G=TRUE. OUTPUT; Q:::.FALSE OUTPUT ; C=-CLOCK. 

4. ALL CHIPS SHOW TOP VIEW. 

3. MARK @ DENOTES FAIRCHILD INTEGR.0.TE.D CKT. 

2. Ge.F'S A.RE. NOT INTERCHANGE..A.&.E. WITH 
GAF'S OR GCP'S. 

I. "C" TYPE CHIPS (2.00 SERIES MACH NQ.S ,A..Q.E_ 
REPL~E.A..~LE. WITH TYPE. 'A''5 (100 SERIE$ 
MACH NO.$) 6UT "ff(; TYPE.$ ARE. NOT RE.PLACE -
ABLE. WITH TYPE. 'C-$. 
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CTuL INTEGRATED CIRCUITS 

B 6700 . Integrated Circuit Ch i ps (Cont) 

(103) MDL-11l3 9134 

N-~~=-----' 

G ~" -~~~-

p 

MEM CE.LL 
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CT.ul INTEGRATED CIRCUITS 

B 6700 Integrated Circuit Chips (Cont) 

LINEAR PRECISION 
VOLTA.GE REE:. 
S-1908 02.66 

NC 14 NC 
CURR 
LIMIT 13 FRE.Q 

COMP 
CURR 

SENS!:. 12 y+ 

TNIJER 4 lNPUT " Ve 

NJI~~~~ 5 10 VouT 

VRE.F 6 9 Vz 

Y- B NC 

(n3JC 

LINE.AR 
OPE.RA.TIONA.L AMP 

S-190/ 772'0 

14 OFF5E.T 
NULL-A, 

B 

OUT-B 

Y+B 
8 OFFSET 

~-(~7~4~7C'°')~_, NULL-B 

DUAL JK/D FU P CLOP 
FFAN -1909 0505 

JO A p QO 

KO B NM 

DO C MVcc 

MOD L VEE 

GRO EC K PO 

M1 F J Qi 

01 G H Q1 

Kl R S JI 

(9B28) 
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FINAL ACCEPTANCE PROGRAMS 

INDEX OF FINAL ACCEPTANCE PROGRAMS 

MAIN FRAME AND PERIPHERALS 

Card Punch and Card Reader 

Core Kemory 

Disk ·File 

Display Units System 

Line Pr i nter (Buffered and 
Unbuffered) 

Magnetic Tape System 

Multiplexor 

Processor AJ l Orders 

DATA COMMUNICATIONS SUBSYSTEM 

Auto Ca 11 Procedure Routine 

Back- Back Test 

Bootstrap local Memory (LH)/ 
Kain Men"Ory (MM) Loader 

Can Test 

Card Local Memory (LM)/ 
Ha 1 n Memory (11M) Loader 

Cluster Al I 0.-ders 

Cluster Test Routine 

Data Modify Uti Ii ty Routine 

DCP Al I Orders Test Routine 

Executive Controller 

1/0 Control 
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Specif I cation 
Nt.mber 

T-1913-5433 

T-1913-5110 

T-1913-5516 

T-191)-4956 

T-1913-5359 

T-1913-5276 

T-1913-5037 

T- 1913-5193 

Specl fi cation 
Number 

A-1917-3434 

A-1917-3491 

A-1917-3616 

A-1917-3509 

A-1917-3590 

A-1917-5672 

A-1917-3483 

A-1917-3657 

A-1917-3525 

A-1910-6046 

A-1917-)608 
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DATA COM/'IUN I CATIONS SUBSYSTEM {Cont) 

Line Cluster Status Routine 

Local Memory Test Routine 

Main Memory (11/'1)/Local 
Memory {LM) Loader 

Memory Hod 1 fy Rout I ne 

Pre-enable and Disable Utl l lty 

Pseudo Control 

Tape•Disk Loader 

TC500 

1t"feletype11 Procedure Routine 

11 Touch-Tone11 Voice Response 
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