
































































































































































































































































































































































































































































































































































































































0 1 2 3 4 

2000 I 024 1025 1026 1027 1028 
2010 I 032 1033 1034 1035 1036 
2020 1040 1041 1042 1043 1044 
2030 1048 1049 1050 1051 1052 
2040 1056 1057 1058 1059 1060 
2050 1064 1065 1066 1067 1068 
2060 1072 1073 1074 1075 1076 
2070 1080 1081 1082 1083 1084 

2100 1088 1089 1090 1091 1092 
2110 1096 1097 1098 1099 1100 
2120 1104 1105 1106 1107 1108 
2130 1112 1113 1114 1115 1116 
2140 1120 1121 1122 1123 1124 

"'T"' 1129 1130 1131 1132 
2160 1136 II 37 1138 1139 1140 
2170 1144 114!'1 114G 1147 1148 

2200111S2 1153 1154 1155 1156 
2210 1160 1161 1162 1163 1164 
2220 1168 1169 1170 1171 1172 
2231J 1176 1177 1178 1179 1180 
2240 1'184 1185 1186 1187 1188 
2250 1192 1193 1194 1195 1196 
2260 1200 1201 1202 1203 1204 
2270 1208 ·1209 1210 1211 1212 

2300 1216 1217 1218 1219 1220 
2310 1224 1225 1226 1227 1228 
2320 1232 1233 1234 1235 1236 
2330 1240 1241 1242 1243 1244 
2340 1248 1249 12SO 1251 1252 
2350 1256 1257 1258 1259 1260 
2360 1264 1265 1266 1267 1268 
2370 1272 1173 1274 1275 1276 

0 I 2 3 4 

3000 1536 1537 1538 1539 1540 
3010 I 544 1545 I 546 1547 1548 
3020 1552 1553 1554 1555 1556 
3030 1560 1561 1562 1563 1564 
3040 1568 1569 1570 1571 1572 
3050 1576 1577 1578 1579 1580 
3060 1584 1585 1586 1587 1588 
3070 1592 1593 1594 1595 1596 

3100 1600 1601 1602 1603 1604 
3110 1608 1609 1610 1611 1612 
3120 1616 1617 1618 1619 1620 
3130 11124 1625 1626 1627 1628 
3140 1632 1633 1634 1635 1636 
3150 1640 1641 1642 1643 1644 
3160 1648 1649 1650 1651 1652 
3170 1656 1657 1658 1659 1660 

3200 1664 1665 1666 1667 1668 
3210 1672 1673 1674 1675 1676 
3220 1680 1681 1682 1683 1684 
3230 1688 1689 1690 1691 1692 
3240 1696 1697 1698 1699 1700 
3250 1704 1705 1706 1707 1708 
3260 1712 1713 1714 1715 1716 
3270 11720 1721 1722 1723 1724 

3300 1728 1729 1730 1731 1732 
3310J11J6 1737 1738 1739 1740 
3320 1744 1745 1746 1747 1748 
3330 1752 1753 1754 1755 1756 
3340 1760 1761 1762 1763 1764 
3350 1768 1769 1770 1771 1772 
3360 1776 1777 1778 1779 1780 
3370 1784 1785 1786 1787 1788 

H-4 

Octal-Decimal Integer Conversion Table (Cont) 

5 6 7 0 I 2 3 4 5 6 

1029 1030 1031 2400 1280 1281 1282 1283 1284 1285 1286 
1037 1038 1039 2410 1288 1289 i290 1291 1292 1293 1294 
1045 1046 1047 2420 1296 1297 1298 1299 1300 1301 1302 
1053 1054 1055 2430 1304 1305 1306 1307 1308 1309 1310 
1061 1062 1063 2440 1312 1313 1314 1315 1316 1317 1318 
1069 1070 10'11 2450 1320 1321 1322 1323 1324 1325 1326 
1077 1078 1079 2460 1328 1329 1330 1331 1332 1323 1334 
1085 1086 1087 2470 1336 1337 1338 1339 1340 1341 1342 

1093 1094 1095 2500 1344 1345 1346 1347 1348 1349 1350 
1101 1102 1103 2510 1352 1353 1354 1355 1356 1357 1358 
1109 1110 1111 2520 1360 1361 1362 1363 1364 1365 1366 
1117 1118 1119 2530 1368 1369 1370 1371 1372 1373 1374 
1125 1126 1127 2540 1376 1377 1378 1379 1380 1381 1382 
1133 1134 1135 2550 1384 1385 1386 1387 1388 1389 1390 
1141 1142 1143 2560 1392 1393 1394 1395 1396 1397 1398 
1149 1150 1!51 2570 1400 1401 1402 1403 1404 1405 1406 

1157 1158 1159 2600 1408 1409 1410 1411 1412 1413 1414 
1165 1166 1167 2610 1416 1417 1418 1419 1420 1421 1422 
1173 1174 1175 2620 1424 1425 1426 1427 1428 1429 1430 
1181 1182 1183 2630 1432 1433 1434 1435 1436 1437 1438 
1189 1190 1191 2640 1440 1441 1442 1443 1444 1445 1446 
1197 1198 1199 2650 1448 1449 1450 1451 1452 1453 1454 
1205 1206 1207 2660 1456 1457 1458 1459 1460 1461 1462 
1213 1214 1215 2670 1464 1465 1466 1467 1468 1469 1470 

1221 1222 1223 2700 1472 1473 1474 1475 1476 1477 1478 
1229 1230 1231 2710 1480 1481 1482 1483 1484 1485 1486 
1237 1238 1239 
1245 1246 1247 

2720 1488 1489 1490 1491 1492 1493 
2730 1496 1497 1498 1499 1500 1501 1502 

1253 1254 1255 2740 1504 1505 1506 1507 1508 1509 1510 
1261 1262 1263 2750 1512 1513 1514 1515 1516 1517 1518 
1269 1270 1271 2760 1520 1521 1522 1523 1524 1525 1526 
1277 1278 1279 2770 1528 1529 1530 1531 1532 1533 1534 

5 6 7 0 I 2 3 4 5 6 

1541 1542 1543 3400 1792 1793 1794 1795 1796 1797 1798 
1549 1550 1551 3410 1800 1801 1802 1803 1804 1805 1806 
1557 1558 1559 3420 1808 1809 1810 1811 1812 1813 1814 
1565 1566 1567 3430 1816 1817 1818 1819 1820 1821 1822 
1573 1574 1575 3440 1824 1825 1826 1827 1828 1829 1830 
1581 1582 1583 3450 1832 1833 1834 1835 1836 1837 1838 
1589 1590 1591 3460 1840 1841 1842 1843 1844 1845 1846 
1597 1598 1599 3470 1848 1849 1850 1851 1852 1853 1854 

1605 1606 1607 3500 1856 1857 1858 1859 1860 1861 1862 
1613 1614 1615 3510 1864 1865 1866 1867 1868 1869 1870 
1621 1622 1623 3520 1872 1873 1874 1875 1876 1877 1878 
1629 1630 1631 3530 1880 1881 1882 1883 1884 1885 1886 
1637 1638 1639 3540 1888 1889 1890 1891 1892 1893 1894 
1645 1646 1647 3550 1896 1897 1898 1899 1900 1901 1902 
1653 16.>4 1655 3560 1904 1905 1907 1908 1909 1910 
1661 1662 1663 3570 1912 1913 1914 1915 1916 1917 1918 

1669 1670 1671 3600 1920 1921 1922 1923 1924 1925 1926 
1677 1678 1679 3610 1928 1929 1930 1931 1932 1933 1934 
1685 1686 1687 3620 1936 1937 1938 1939 1940 1941 1942 
1693 1694 1695 3630 1944 1945 1946 1947 1948 1949 1950 
1701 1702 1703 3640 1952 1953 1954 19:i5 1956 1957 1958 
1709 1710 1711 3650 1960 1961 1962 1963 1964 1965 1966 
1717 1718 1719 3660 1968 1969 1970 1971 1972 1973 1974 
1725 1726 1727 3670 1976 1977 1978 1979 1980 1981 1982 

1733 1734 1735 3700 1984 1985 1986 1987 1988 1989 1990 
1741 1742 1743 3710 1992 1993 1994 199S 1996 1997 1998 
1749 1750 1751 3720 2000 2001 2002 2003 2004 2005 2006 
1757 1758 1759 3730 2008 2009 2010 2011 2012 2013 2014 
1765 1766 1767 3740 2016 2017 2018 2019 2020 2021 2022 
1773 1774 1775 3!50 2024 2025 2026 2027 2028 2029 2030 
1781 1782 1783 3760 2032 2033 2034 2035 2036 2037 2038 
1789 1790 1791 3770 2040 2041 2042 2043 2044 2045 2046 

7 

1287 
1295 
1303 
1311 
1319 
1327 
1335 
1343 

1351 
1359 
1367 
1375 
1383 
1391 
1399 
1407 

1415 
1423 
1431 
1439 
1447 
1455 
1463 
1471 

1479 
1487 
1495 
1503 
1511 
1519 
1527 
1535 

7 l 
1799 
1807, 
1815 
1823 
1831 
1839 
1847 
1855 

lBU 
1871 
1879 
1887 
1895 
1903 
1911 
1919 

1927 
1935 
1943 
1951 
1959 
1967 
1975 
1983 

1991 
1999 
2007 
2015 
20Z3 
2031 
2039 
2047 

2000 102• 
to to 

2777 1535 
(Octol) (Decimal) 

Octal Decimal 
10000. 4096 
20000. 8192 
30000- 12288 
.coooo -1638.C 
50000 - 20.CSO 
60000 • 24576 
70000 • 28672 

3000 1536 
to to 

3777 20•7 
COctol) (Deci111of) 



.ooo I 2048 
to to 

•777 255~ 
IOctall IDf'c;mal' 

Octal Decimal 
10000· .. 096 
20000. 8192 
30000. 12288 
.cooon • 1638 .. 
50000 • 20480 
60000 • 24576 
70000 . 28672 

- I ,,.. lo lo 

5777 3071 
(Octal) (Oec;mol) 

Octal-Decimal Integer Conversion Table (Cont) 

0 I 2 J 4 5 6 7 0 1 2 

4000 2048 2049 2050 2051 2052 2053 2054 2055 4400 2304 2305 2306 
4010 2056 2057 2058 2059 2060 2061 2062 2063 4410 2312 2313 2314 
4020 2064 2065 2066 2067 2068 2069 2070 2071 4420 2320 2321 2322 
4030 2072 2073 2074 207~ 2076 2077 2078 2079 
4040 2080 2081 2082 2083 2084 20a5 2086 2087 
40~0 2088 2089 2090 2091 2092 2093 2094 2095 
4060 2Q96 2097 2098 2099 2100 2101 2102 2103 
4070 2104 2105 2106 2107 2108 2109 2110 2111 

4430 I 2328 2329 2330 
4440 2336 2337 2338 

4450, 2344 2345 2346 
4460 2352 2353 2354 
4470 2360 2361 2362 

4100 2112 2113 2114 2115 2116 2117 2118 2119 4500 2368 2369 2370 

4110 2120 2121 2122 2123 2124 2125 2126 2127 4510 2376 2377 2378 

4120 2128 2129 2130 2131 2132 2133 2134 2135 4520 2384 2385 2386 
4130 2136 2137 2138 2139 2140 2141 2142 2143 4i30 2392 2393 2394 
4140 2144 2145 2146 2147 2148 2149 2150 2151 4540 2400 2401 2402 
4150 2152 2153 2154 2155 2156 2157 2158 2159 4550 2408 2409 2410 
4160 2160 2161 2162 2163 2164 2165 2166 2167 4560 2416 2417 2418 
4170 2168 2169 2170 2171 2172 2173 2174 2175 4570 2424 2425 2426 

4200 2176 2177 2178 2179 2180 2181 2182 2183 4600 2432 2433 2434 
4210 2184 2185 2186 2187 2188 2189 2190 2191 4610 2440 2441 2442 
4220 2192 2193 2194 2195 2196 219':' 2198 2199 4620 2448 2449 2450 
4230 2200 2201 2202 2203 2204 2205 2206 2207 4630 2456 2457 2458 
4240 2208 2209 2210 2211 2212 2213 2214 2215 4640 2464 2465 2466 
4250 2216 2217 2218 2219 2220 2221 2222 2223 4650 2472 2473 2474 

4260 2224 2225 2226 2227 2228 2229 2230 2231 4660 2480 2481 2482 

4270 2232 2233 2234 2235 2236 2237 2238 2239 4670 2488 2489 2490 

4300 2240 2241 2242 2243 2244 2245 2246 2247 4700 2.496 2497 2498 
4310 2248 2249 2250 2251 2252 2253 2254 2255 4710 2504 2505 2506 
4320 2256 2257 2258 2259 2260 2261 2262 2263 4720 2512 2513 2514 
4330 2264 2265 2266 2267 2268 2269 2270 2271 4730 2520 2521 2522 
4340 2272 2273 2274 2275 2276 2277 2278 2279 
4350 2280 2281 2282 2283 2284 2285. 2286 2287 
4360 2288 2289 2290 2291 2292 2293 2294 2295 

474012528 2529 2530 
4750 2536 2537 2538 
4760, 25H 2545 2546 

4370 2296 2297 2298 2299 2300 2301 ~302 2303, 4770 ! 2552 2553 2554 

-~, 

0 7 I 0 l 2 

5000 2560 2561 2562 2563 2564 2565 2566 2567 54oo12s16 2817 2818 
5010 2568 2569 2570 2571 2572 2573 2574 2575 
5020 2576 2577 2578 ·2579 2580 2581 ~5ll2 

25831 5030 2584 2585 2586 2587 2588 258\J 2590 2591 
5040 2592 2593 2594 2595 2596 2597 2598 2599 
5050 2600 2601 2602 2603 2504 2605 2606 2607 

541012824 2825 2826 
5420 2832 2833 2834 
5430 2840 2841 28-12 
5440. 2848 2849 2850 
5450 2856 2851 2858 

5060 2608 2609 2610 2611 2612 2613 2614 2615 5460 2864 2865 2866 
5070 2616 2617 2618 2619 2620 2621 2622 2623 5470 2872 2873 2874 

5100 2624 2625 2626 2627 2628 2629 2630 2631 5500 2880 2881 2882 
5110 2632 2633 2634 2635 2636 2637 2638 2639 5510 2688 2889 2890 
5120 2640 2641 2642 2643 2644 2645 2646 2647 5520 2896 2897 2898 
5130 2648 2649 2650 2651 2652 2653 2654 2655 5530 2904 2905 2906 
5140 2656 2657 2658 2659 2660 2661 2662 2663 5540 2912 2913 2914 
5150 2664 2665 2666 2667 2668 2669 2670 2671 5550 2920 2921 2922 
5160 2672 2673 2674 2675 2676 2677 2678 2679 5560 2928 2929 2930 
5170 2680 2681 2682 2683 2684 2685 2686 2687 5570 2936 2937 2938 

5200 2688 2689 2690 2691 2692 2693 2694 2695 5600 2944 2945 2946 
5210 2696 2697 2698 2699 2700 2701 2702 2703 
522012704 2705 2706 2707 2708 2709 2710 2711 
5230 2712 2713 2714 2715 2716 2717 2718 2719 
5240 '2720 2721 2722 2723 2724 2725 2726 2727 
5250 ! 2728 2729 2730 2731 2732 2733 2734 2735 

561012952 2953 2954 
562012960 2961 2962 
5630 2968 ~9!i9 2970 
564012976 2977 2978 
5650 298-1 2985 2986 

5260 2736 2737 2738 2739 2740 2741 2i42 2743 5660 2992 2993 2994 
5270 2744 2745 2746 2747 2748 2749 2750 2751 5670 3000 3001 3002 

5300 2·; -2 2753 2754 2755 2756 2757 2758 2759 :>700 3008 3009 3010 
5310 2760 2761 2762 2763 2764 2765 2766 2767 5710 3016 3017 3018 
5320 2768 2769 2770 2771 2772 2773 2774 2775 5720 3024 3025 3026 
5330 2776 2777 2778 2779 2780 2781 2782 2783 5730 3032 3033 3034 
5340 2784 2785 2786 2787 2788 2789 2790 2791 5740 3040 3041 3042 
5350 2792 2793 2794 2795 2796 2797 2798 2799 5750 3048 3049 3050 
5360 2800 2801 2802 2803 2804 2805 2806 2807 5760 3056 3057 3058 
5370 2808 2809 2810 2811 2812 2813 2814 2815 5770 3064 3065 3066 

3 4 5 6 1 

2307 2308 2309 2310 2311 
2315 2316 2317 2318 2319 
2323 2324 2325 2326 2327 
2331 2332 2333 2334 2335 
2339 2340 2341 2342 2343 
2347 2348 2349 2350 2351 
2355 2356 2357 2358 2359 
2363 2364 2365 2366 2361 

2371 2372 2373 2374 2375 
2379 2380 2381 2382 2383 
2387 2388 2389 2390 2391 
2395 2396 2397 2398 2399 
2403 2404 2405 2406 2407 
2411 2412 2413 2414 2415 
2419 2420 2421 2422 2423 
2427 2428 2429 2430 2431 

2435 2436 2437 2438 2439 
2443 2444 2445 2446 2447 
2451 2452 2453 2454 2455 
2459 2460 2461 2462 24~3 
2467 2468 2469 2470 2471 
2475 2476 2477 2478 2479 
2483 2184 2485 2486 2487 
2491 2492 2493 2494 2495 

2499 2500 2501 2502 2503 
2507 2508 2509 2510 2511 
2515 2516 2517 2518 2519 
2523 2524 2525 2526 2527 
2531 2532 2533 2534 2535 
2539 2540 2541 2542 2543 
2547 2548 2549 2550 2551 
2555 2556 2557 2558 2559 

3 4 5 6 7 

2819 2820 28:!1 2822 2123 
2827 2828 2829 2830 2131 
2835 2836 2837 2838 2131 
2843 2844 2845 2846 :u1 
2851 2852 2853 2854 2155 
2859 2860 286l 2862 2HJ 
2867 2868 2869 2870 2871 
2875 2876 2877 2878 287V 

2883 2884 2885 2886 2887 
2891 2892 2893 2894 2895 
2899 2900 2901 2902 2903 
2907 2908 2909 2910 2911 
2915 2916 2917 2918 2919 
2923 2924 2925 2928 2927 
2931 2932 2933 2934 2935 
2939 2940 2941 2942 2943 

2947 2948 2949 2950 2951 
2955 2956 2957 2958 2959 
2963 2964 2965 2966 2961 
2971 2972 2973 2974 2975 
2979 2980 2981 2982 2983 
2987 2988 2989 2990 2991 
2995 2996 2997 2998 2999 
3003 3004 3005 3006 3007 

3011 3012 30l 3 3014 3015 
3019 3020 3021 3022 3023 
3027 3028 3029 3030 3031 
3035 3036 3037 3038 3039 
3043 3044 3045 3046 3047 
3051 3052 3053 3054 3055 
3059 3060 3061 3062 3<Je3 
306'.7 3068 3069 3070 3071 

H-5 



0 I 

8000 3072 3073 
8010 3080 3081 
8020 3088 3089 
8030 3096 3097 
8040 3104 3105 
8050 3112 3113 
6060 3120 3121 
6070 3128 3129 

1100 3136 3137 
8110 I 3144 3145 
1120 3152 3153 
8130 3160 3161 
1140 3168 3169 
1150 3116 317T 
8160 3184 JIBS 
1170 3192 3193 

8200 3200 3201 
f1210 3208 3209 
1220 3211 3117 
1230 3224 3225 
1240 3232 3238 
1250 3240 3241 
IHO 3248 3249 
1270 3251 3257 

8300 3264 3265 
8310 3272 3273 
6320 3280 3Z81 
1330 3288 3289 
1340 3296 3'297 
1350 3304 3305 
8310 3312 3313 
1370 3320 3321 

0 1 

7000 3584 3585 
7010 3592 3593 
7020 3100 3601 
7030 3108 3609 
7040 3816 3817 
'1050 3824 3825 
7080 3832 3633 
7070 3840 3141 

7100 3648 3649 
7ll0 3656 3857 
7120 3814 3685 
7130 3172 3173 
7140 3110 3111 
'1150 31518 3189 
7110 3698 38t'T 
7110 3704 3705 

'1200 3112 3713 
'1210 3120 3721 
7220 3721 3'29 
'1230 3731 3737 
'1240 3744 3745 
'12$0 3752 3753 
'7HO 2110 3711 
'12'70 3Vll 3'789 

'1100 37'78 3'777 
'1310 3'114 3715 
n20 3792 3793 
'1330 3100 3801 
'7>40 310I 3109 
'135~ 3111 3817 
'1HO 3124 3125 
U'TO 3132 3133 

H-6 

Octal-Decimal Integer Conversion Table (Cont) 

2 3 4 5 6 7 0 1 2 3 4 5 6 7 

3074 3075 3076 3077 3078 3079 6400 3328 3329 3330 3331 3332 3333 3334 3335 
3082 3083 3084 3085 3086 3087 6410 3336 3337 3338 3339 3340 3341 3342 3343 

3090 3091 3092 3093 3094 3095 6420 3344 3345 3346 3347 3348 3349 3350 3351 

3098 3099 3100 3101 3102 3103 6430 3352 3353 3354 3355 3356 3357 3358 3359 
3106 3107 3108 3109 3110 3111 6440 3360 3361 3362 3363 3364 3365 3366 3367 
3114 31 lS 3116 3117 3118 3119 6450 3368 3369 3370 3371 3372 3373 3374 3375 
3122 3123 3124 3125 3126 3127 6460 3376 3377 3378 3379 3380 3381 3382 3383 
3130 3131 3132 3133 3134 3135 6470 3384 3385 3386 3387 3388 3389 3390 3391 

3138 3139 3140 3141 3142 ~143 6500 3392 3393 3394 3395 3396 3397 3398 3399 
3146 3147 3148 3149 3150 3151 6510 3400 3401 3402 3403 3404 3405 3406 3407 
3154 3155 3156 3157 3158 3159 8520 3408 3409 3410 3411 3412 3413 3414 3415 
3162 3163 3164 3165 3166 3167 6530 3416 3417 3418 3419 3420 3421 3422 3423 
3170 3171 3172 3173 3174 3175 6540 3424 3425 3426 3427 3428 3429 3430 3431 
3178 3179 3180 3181 3182 3183 6550 3432 3433 3434 3435 3436 3437 3438 3439 
3186 3187 3188 3189 3190 3191 6560 3440 3441 3442 3443 3444 3445 3446 3447 
3194 3195 3196 3197 3198 3199 6570 3448 3449 3450 3451 3452 3453 3454 3455 

3202 3203 3204 3205 3206 3207 6600 3456 3457 3458 3459 3460 3461 3462 3463 
3210 3211 3212 3213 3214 3215 6610 3464 3465 3466 3467 3468 3469 3470 3471 
3218 3219 3220 3221 3222 3223 6620 3472 3473 3474 3475 3476 3477 3478 3479 
3226 3227 3228 3229 3230 3231 6630 3480 3481 3482 3483 3484 3485 3486 3487 
3234 3235 3236 3237 3238 3239 6640 3488 3489 3490 3491 3492 3493 3494 3495 
3242 3243 3244 3245 3246 3247 6650 3498 3497 3498 3499 3500 3501 3502 3503 
3250 3251 3252 3253 3254 3255 6660 3504 3505 3508 3507 3508 3509 3510 3511 
3258 3259 3260 3261 3262 3263 6670 3512 3513 3514 3515 3518 3517 3518 3519 

3266 3267 3268 3269 3270 3271 6700 3520 3521 3522 3523 3524 3525 3526 3527 
3274 3275 3276 3277 3278 3279 
3282 3283 3284 3285 3288 3287 
3290 3291 3292 3293 3294 3295 

8710 3528 3529 3530 3531 3532 3533 3534 3535 
6720 3528 3537 3538 3539 3540 3541 3542 3543 
6730 3544 3545 3548 3547 3548 3549 3550 3551 

3298 3299 3300 3301 3302 3303 6740 3552 3553 3554 3555 3558 3557 3558 3559 
3306 3307 3308 3309 3310 3311 15750 3560 3561 3562 3583 35154 3565 3586 358'1 
3314 3315 3316 3317 3318 3319 8760 3568 3569 3570 3571 3572 3573 3574 3575 
3322 3323 3324 3325 3326 3327 6770 3576 3577 3578 3579 3580 3581 3582 3583 

2 3 4 5 6 7 0 1 2 3 4 5 6 7 

3586 3587 3588 3589 3590 3591 
3594 3595 3596 3597 3598 3599 
3602 3603 3604 3605 3606 3607 

3610 3811 3612 3813 3114 3615 
3618 3619 3620 3621 3122 3123 
3828 3821 3628 3829 3130 3631 
3834 3835 3636 3837 3638 3639 
3&42 3643 3144 3645 3841 3647 

7400 3840 3841 3842 3843 3844 3845 3848 384?. 
7410 3848 3,849 3850 3851 3852 3853 3854 3855 
7420 3858 3857 3858 3859 3860 3881 3862 3883 
7430 3864 3865 3888 388'1 3888 3889 3170 3871 

7440 3872 3873 3874 3875 38'16 3817 38'18 38'rll 
7450 3880 3881 3882 3883 3884 3885 3888 3881 
7480 3888 3889 3890 3891 3892 3893 3894 3895 
7470 3896 3897 3898 3899 3900 3901 3902 3903 

3850 3851 3852 3653 3654 3655 
3658 3659 3660 3681 3662 3663 
3868 3667 3868 3819 3870 3671 
36'14 36'15 3878 31577 3878 3879 
3882 3883 3684 3885 36H 3887 
31590 3691 3192 3813 31594 3695 
3698 3699 3700 3'101 3702 3703 
370& 3707 3108 3709 3710 3711 

7500 3904 3905 3906 3907 3908 3909 3910 3911 
7510 3912 3913 3914 3915 3918 3917 3918 3919 
'1520 3920 3921 3922 3923 3924 3925 3926 3927 
7530 3928 3929 3930 3931 3932 3933 3934 3935 
7540 3938 3937 3938 3939 3940 3941 3942 3943 
7550 3944 3945 3946 394'1 3948 3949 3950 3951 
7580 3952 3953 3954 3955 3956 3957 3958 3959 
7570 3960 3961 3952 3963 3964 3965 3988 3987 

3714 3'115 3718 3717 3'18 3719 
3122 3723 3'124 3725 3121 3727 
3130 3731 3732 3'133 3'734 3735 
3738 3139 3740 3741 3742 3743 
3748 374T 3748 3149 3750 3751 
3754 3755 37H 3757 3758 3759 
3782 3783 3784 3'185 3'718 3787 
37'70 3771 3772 3773 37'74 3'175 

'1800 3988 3969 3970 3971 3972 3973 3974 3915 
7810 3976 3977 3978 3979 3980 3981 3982 3983 
7820 3984 3985 3988 3987 3988 3989 3990 3991 
'1630 3992 3993 3994 3995 3998 3997 3998 3999 
'1640 4000 4001 4002 4003 4004 4005 4008 4007 
7650 4008 4009 4010 4011 4012 4013 4014 4015 
7860 4016 4017 4018 4019 4020 4021 1022 4023 
7870 4024 4025 4028 4027 4028 4029 4030 4031 

3771 3779 3780 3781 3'782 3783 
3716 3717 3711 3'189 3790 3791 
3794 3'795 3798 3797 3798 3799 
3802 3103 3804 3805 3808 3807 
3810 3811 3812 3813 3814 3815 
3818 3819 3820 3821 3822 3123 
3828 3827 3821 3829 3'30 3831 
3'134 3835 3838 3837 3131 3839 

7700 4032 4033 4034 4035 4038 4037 4038 4039 
'7710 4040 4041 4042 4043 4044 4045 4048 4047 
7720 4048 4049 4050 4051 4052 4053 4054 4055 
7730 4058 4057 4058 4059 4080 4081 4082 4083 
7740 40154 4085 4088 40157 4088 4019 40'10 4071 
7750 4072 4073 4074 4075 4078 4077 40'18 4079 
7760 4080 4081 4082 4083 4084 4085 4088 4087 
7770 4088 4089 4090 4091 4092 4093 4094 4095 

6000 I 3072 to to 
6777 3513 

(Octol) (Decimal) 

Octal Decimal 
10000- .. 096 
20000- 8192 
30000 - 12288 
"0000 - 1638 .. 
50000 - 20 .. 80 
60000 - 2 .. 576 
70000 • 28672 

7000 I 3,., 
to to 

7777 "4095 
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Octal-Decimal Fraction Conversion Table 

OCTAL DEC. OCTAL Dl::C. OCTAL m:c. OCTAL m:c . 

.000 • 000000 .100 • 125000 . 200 • 250000 . 300 .375000 

.001 • 001953 .101 • 126953 • 201 . 251953 . 301 • 37G953 

.002 • (Jo3905 .102 . 128906 • 202 • 253906 . 302 .37890(, 

.003 . 005859 .103 • 130859 .203 • 255859 . 303 .380859 
• 004 • 007812 • 104 .13:?812 . 204 • 257812 . 304 . 382812 
. 005 . 009765 • 105 • 134765 .205 . 259765 . 305 .3847fi5 
. 006 • 011718 .106 • 136718 . 206 .261718 . 306 • 386718 
.007 • 013671 .107 • 138671 . 207 • 263671 . 307 .388671 
.010 • 015625 .110 • 140625 • 210 . 265625 . 310 .390625 
. Oll .017578 • 111 • 142578 . 211 . 267578 . 311 . 3!12578 
.OlZ • 019531 .112 • 144531 • 212 • 269531 . 312 . 394531 
.013 • 021484 .113 • 146484 .213 • 271484 • 313 .396484 
.014 • 023437 .114 .148437 .214 • 273437 . 314 .398437 
.015 • 025390 .115 • 150390 .215 • 275390 .315 ,400390 
.016 • 027343 .116 .152343 .216 • 277343 .316 • 402343 
• 017 • 029296 .117 • 154296 .217 • 279296 .317 .404296 

.020 .031250 .120 • 156250 . 220 • 281250 • 320 .406250 

.021 • 033203 .121 • 158203 • 221 • 283203 • 321 .408203 

.022 • 035156 .122 .160156 .222 • 285156 . 322 .410156 

.023 • 037109 , 123 • 162109 .223 • 287109 . 323 .412109 
• 024 • 039062 • 124 • 164062 .224 • 289062 .324 .414062 
.025 .041015 • 125 .166015 .225 • 291015 . 325 .416015 
.02& • 042968 .126 .167968 • 226 • 292968 . 326 • 417968 
.027 • 044921 .127 • 169921 .227 .294921 .327 .419921 

. 030 . 046875 .130 • 171875 .230 • 296875 .330 • 421875 

.031 • 048828 • 131 • 173828 .231 • 298828 . 331 .423828 

.032 • 050781 .132 .175781 .232 • 300781 .332 • 426781 

.033 • 052734 .133 • 1'17734 .233 • 302734 ,333 .427734 

.034 • 054687 • 134 • 179687 .234 • 304687 .334 .429687 

.035 • 056640 .135 • 181640 • 235 • 306640 .335 .431640 

.036 • 058593 .136 • 183593 .236 .308593 .336 .433593 
• 037 • 060546 • 137 . 185546 • 237 .310546 .337 ,435M6 

.040 • 062500 .140 • 187500 • 240 • 312500 .340 • 437500 

. 041 • 064453 .141 . 189453 • 241 • 314453 . 341 .439453 

.042 • 066406 .142 . 191406 • 242 • 316406 .342 .441406 

.043 • 068359 • 143 • 193359 .243 • 318359 ,343 ,443359 

.044 • 070312 .144 .195312 .244 .320312 .344 ,445312 

.045 • 072265 .145 .197265 .245 • 322265 .345 .447265 

. 046 • 074218 .146 .199218 .246 • 324218 .346 ,449218 

.047 • 076171 .147 • 201171 .247 • 326171 .347 ,451171 

.oso • 078125 .150 • 203125 .250 • 328125 .350 .453125 

. 051 • 080078 .151 • 205078 • 251 • 330078 • 351 ,455078 

.052 • 082031 .152 • 207031 • 252 • 332031 .352 • 457031 

.053 • 083984 .153 • 208984 .253 • 333984 .353 ,458984 

.054 • 085937 .lM • 210937 • 254 • 335937 ,354 • 460937 

.055 • 087890 • 155 • 212890 • 255 • 337890 ,355 .462890 
• 056 • 089843 • 156 • 214843 .256 • 339843 .356 ,464843 
. 057 • 091796 .157 • 216796 .257 • 341796 .357 • 466796 
. 060 • 093750 • 160 • 218750 .260 • 343750 .360 ,468750 
• 061 • 095703 .161 • 220703 • 261 • 345703 .361 • 470703 
• 062 • 097656 • 162 • 222656 .262 • 347656 .362 • 472656 
. 063 • 099609 .163 • 224609 .263 . 349609 • 363 • 474609 
. 064 • 101562 • 164 • 226562 .264 • 351562 .364 • 476562 
. 0&5 .103515 .165 • 228515 .265 .353515 • 365 • 478515 
.066 • 105468 .166 • 230468 .266 • 355468 .366 ,460468 
. 067 • 107421 . 167 • 232421 • 267 .• 357421 . 367 .482421 

. 070 .109375 . 170 • 234375 • 270 • 359375 .370 • 484375 
• 071 • 111328 • 171 • 236328 • 271 ,361328 • 371 ,486328 
,072 • 113281 .172 • 238281 .272 • 363281 .372 ,488211 
. 073 • 115234 . 173 • 240234 .273 • 365234 .373 ,490234 
. 074 • 117187 . 174 • 242187 .274 • 367187 ,374 ,492187 
• 075 • 119140 . 175 • 244140 .275 ,369140 .375 • 494140 
. 076 .121093 • 176 • 246093 .276 • 371093 .376 .496093 
• 077 .123046 • 177 • 248046 .277 ,373046 .377 .4990415 
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Octal-Decimal Fraction Conversion Table (Cont) 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC • 

.000000 • 000000 .000100 .000244 .000200 • 000488 .000300 • 000732 

.000001 .000003 . 000101 .000247 .000201 • 000492 .000301 .000736 

.000002 .000007 • 000102 .000251 .000202 • 000495 .000302 • 000740 

.000003 .000011 • 000103 .000255 .000203 • 000499 .000303 • 000743 

.000004 .000015 • 000104 .000259 .000204 • 000503 • 000304 .000747 
• 000005 .000019 • 000105 .000213 .000205 • 000507 .000305 • 000751 
.000006 .000022 .000106 .001)267 .000206 • 000511 .000306 .000755 
.000007 .000026 • 000107 .000270 .000207 • 000514 .000307 .000759 

• 000010 .000030 ,000110 .000274 .000210 • 000518 • 000310 .000762 
• 000011 .000034 .000111 .000278 .000211 • 000522 .000311 .000766 
• 000012 .000038 • 000112 .000282 .000212 • 000526 .000312 .000710 
.000013 ,000041 .000113 .000288 .000213 • 000530 .000313 .000714 
.000014 ,000045 ,000114 .000289 .000214 • 000534 .000314 .000718 
,000015 .000049 ,000115 .0002u ,000215 • 000537 .000315 .000782 
.000018 .000053 .000116 .000297 ,000218 • 000541 ,000316 ,000715 
,000017 • 000057 .000117 ,000301 ,000217 • 000545 ,000317 .000799 

.000020 .000061 .000120 .000305 .oooazo • 000549 • 000320 • 00079'3 

.000021 ,000064 ,000121 .000308 .000221 • 000553 • 000321 .000797 
,000022 ,000088 .000122 .000312 ,000222 .000551 • 000322 • 000801 
.000023 .000072 ,000123 .000318 ,000223 • 000580 • 000323 .000805 
,000024 • 00007' .000124 .000320 ,000224 • 000564 • 00032'4 .000808 
.000025 .000080 ,000125 .000324 .0002Z5 . 000588 .000325 .000812 
,000026 ,000083 .000128 .000329 .000226 • 000572 • 000326 • 000818 
,000027 .000087 .000127 .000331 .000227 • 000576 • 000327 • ooo8zo 

.000030 .000091 .000130 .000335 ,000230 • 000579 • 000330 .000823 

.000031 .000095 .000131 ,000339 .000231 • 000583 • 000331 .000821 
• 000032 .000099 ,000132 .000343 .000232 • 0005•1 • 000332 • 000831 
.000033 .000102 .000133 .000347 .000233 .000591 .000333 .000835 
,000034 .000106 ,000134 ,000350 ,000234 • 000595 .000334 .000139 
.OU0035 .000110 ,000135 .000354 .000235 ,000598 .000335 .000843 
.000038 ,000114 ,000138 ,000358 ,000238 .000802 .000338 .000846 
.000037 .000118 .000137 .000312 ,000237 .000808 .000337 .000850 

,000040 .000122 .000140 .000318 ,000240 • 000610 .000340 .000854 
.000041 .000125 ,000141 ,000370 .000241 • 000614 ,000341 .000858 
.000042 .000121 .000142 .000373 .000242 • 000817 .000342 .000182 
• 000043 .000133 .000143 .00037' .000243 .000621 .000343 .000185 
.000044 .000137 .000144 .000311 .000244 .000825 .000344 .000869 
.000045 ,000141 ,000145 .000315 ,000245 • 000629 ,000345 ,000813 

.000046 • 000144 ,000148 .000389 ,000248 • 000833 .OOOHt; .000877 

.l'00047 .000148 .000147 .000392 .000241 .000637 .000347 .000881 

.000050 • 000152 .000150 .000396 .ooouo ,000640 ,000350 ,000885 
,000051 .000158 ,000151 ,000400 .000251 .000844 • 000351 ,000818 

.000052 .000180 .000152 .000404 .000252 .000648 .000351 .Oto892 
,000053 • 000164 .000153 .000408 .000253 .000852 ,000353 .000898 

,000054 .000167 ,000154 ,000411 ,000254 ,00065' .000354 ,000900 

.000055 .000171 ,000155 ,000415 .000255 .000859 .000355 .000904 
,000058 .000175 .000158 .000411 .000258 .000813 .000356 .000907 
,000051 .000179 .000157 .000413 .000257 • 000187 ,0003 ... .000911 

.000080 .000183 .000180 .000427 .000260 ,000671 .000380 .000915 

• 000081 .000188 .000181 .000431 .000261 ,000875 .000361 • 000919 

.000062 .000190 .000182 .000434 .000262 .000679 .000362 .000923 

.000063 .000114 .000113 .OOH38 .000263 • 000682 .000313 .000926 

.000064 .000198 • 000184 .000442 .000264 • 000686 .000364 • 000930 

.000065 ,000202 .000165 .000448 .000265 • 000690 .000365 • 000934 

.000066 .000205 • 000166 .000450 .000266 .00069< .000316 • 000938 
,000067 ,000209 .000167 .000453 .000267 .000698 .000367 • 0009"2 

,000070 .000213 • 000170 .000457 .000270 .000701 .000370 • 000946 
,000071 .000217 ,000171 .000481 .000271 .000705 .000371 .000949 

.000072 .000221 .000172 .000485 ,000212 .000709 • 000372 .000953 

.000073 .000225 • 000173 .000469 .000273 .000713 .000373 .000957 

.000014 .000221 • 000174 .000413 .000274 .000117 .000374 ,000961 

.000075 .000232 • 000175 .000476 ,000275 .000720 ,000375 .000965 

.000071 ,000238 ,000176 .000480 ,000276 ,000724 .000376 .000968 

.000011 .000140 ,000171 ,000484 .000277 • 000121 .000377 ,000912 
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Octal-Decimal Fraction Conversion Table (Cont) 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC, 

.000400 .000976 • 000500 • 001220 • 000600 • 001464 • 000700 • 001708 
• 000401 • 000980 • 000501 • 001224 • 000601 • 001468 • 000701 • 001712 
.000402 .000984 .000502 • 001228 .000602 • 001472 • 000702 • 001716 
.000403 • 000988 . 000503 • 001232 .000603 • 001476 • 000703 • 001720 
.000404 • 000991 • 000504 • 001235 .000604 • 001480 • 000704 • 001724 
.000405 • 000995 • 000505 • 001239 • 000605 • 001483 • 000705 • 001728 
.000406 .000999 • 000506 • 001243 .000606 • 001487 • 000706 .001731 
,000407 • 001003 • 000507 • 001247 .000607 • 001491 • 000707 • 001735 
.000410 .001007 • 000510 . 001251 .000610 • 001495 • 000710 • 001739 
.000411 • 001010 • 000511 • 001255 • 000611 • 001499 • 000711 • 001743 
.000412 • 001014 .000512 • 001258 • 000612 • 001502 • 000712 .0017·47 
,000413 • 001018 ,000513 • 001262 ,000613 • 001506 • 000713 • 001750 
.000414 • 001022 .000514 • 001266 • 000614 • 001510 • 000714 • 001754 
.000415 • 001026 • 000515 • 001270 • 000615 • 001514 • 000715 • 001758 
.000416 • 001029 .000516 • 001274 • 000616 ,001518 • 000716 • 001762 
.000417 .001033 • 000517 • 001277 • 000617 • 001522 • 000717 • 001766 

.000420 • 001037 .000520 • 001281 .000620 ,001525 • 000720 • 001770 

.000421 • 001041 .000521 • 001285 .000621 . 001529 • 000721 • 001773 
,000422 • 001045 .000522 • 001289 .000622 • 001533 • 000722 • 001777 
.000413 • 001049 .000523 • 001293 • 000623 • 001537 . 000723 .001781 
.000424 • 001052 • 000524 • 001296 .000624 • 001541 • 000724 • 001785 
.000425 .001056 .000525 • 001300 .000625 • 001544 • 000725 • 00171:19 
.000426 .001060 .000526 • 001304 .000626 • 001548 • 000726 • 001792 
,000427 • 001064 .000527 • 001308 ,000627 • 001552 • 000727 • 001796 

.000430 .001068 .000530 • 001312 .000630 . 001556 • 000730 • 001800 

.000431 ,001071 .000531 • 001316 • 000631 • 001560 • 000731 • 001804 

.000432 .001075 .000532 • 001319 • 000632 • 001564 • 000732 • 001808 
,000433 • 001079 ,000533 • 001323 .000633 • 001567 • 00()733 ,001811 
.000434 • 001083 .000534 • 001327 .000634 .001571 • 000734 .001815 
,000435 .001087 .OOOS35 • 001331 ,000635 . 001575 • 000735 • 001819 
,0004311 • 001091 .000536 • 001335 • 000636 .001579 • 000736 • 001823 
.000437 .001094 .000537 • 001338 .000637 • 001583 • 000737 • 001827 

.000440 • 001098 .000540 • 001342 • 000640 • 001586 • 000740 • 001831 

.000441 • 001102 .000541 • 001346 • 000641 . 001590 • 000741 .001834 

.000442 • 001106 .000542 .001350 .000642 • 001594 • 000742 • 001838 

.000443 • 001110 .000543 • 001354 ,000643 • 001598 • 000743 • 001842 

.000444 • 001113 .00054-4 • 001358 .000644 .001602 • 000744 ,001846 

.000446 .001117 .000545 • 001361 .000645 • 001605 • 000745 • 001850 

.000448 • 001121 .000546 .001365 .000646 • 001609 • 000746 .001853 

.000447 • 001125 .000541 .001369 .000647 • 001613 • 000747 • 001857 

.000450 • 001129 ,000550 • 001373 .000650 ,001617 • 000750 .001861 

.000451 • 001132 ,000551 .001377 • 000651 • 001621 • 000751 • 001865 

.000452 .001136 .000552 • 001380 .000652 • 001625 • 000752 .001869 

.000453 • 001140 .000553 .001384 .000653 • 001628 • 000753 .001873 

.000454 • 001144 .000554 • 001388 .000654 • 001632 • 000754 .001876 

.000455 • 001148 ,000555 • 001392 .000655 • 001636 .000755 • 001880 

.000458 • 00115% .000556 • 001396 .000656 • 001640 .000756 • 001884 

.000457 • 001155 .000557 .001399 ,000657 • 001644 • 000757 .001881 

.000410 • 001159 ,000560 .001403 ,000660 ,001647 • 000760 .00189% 

.000411 .oonu .000561 • 001407 • 000661 • 001651 • 000761 .001895 

.000411 • 001167 .000562 • 001411 .000662 • 001655 • 000762 .001899 

.000483 • 001171 ,000563 .001415 ,000663 • 001659 .000763 .001903 

.0004M • 001174 .000564 .001419 000664 • 001663 • 000764 • 001907 

.000465 .001178 .000565 .001422 .000665 • 001667 .000785 • 001911 
• 000466 • 001182 .000566 • 001426 .000666 • 001670 • 000766 ,001914 
.000467 • 001186 .000567 • 001430 000667 • 001674 • 000767 ,001918 
.000470 • 001190 .000570 .001434 .Ci>0670 • 001678 • 000770 ,00lt22 
.000471 ,001194 .000571 • 001438 • 000671 • 001682 .000771 • 001926 
.000472 • 001197 .000572 • 001441 .000672 • 001686 .000772 ,001930 
.000473 .0012 .000573 • 001445 ,000673 • 001689 • 000773 • 001934 
.000474 • 00120:) .000574 • 001449 .000674 . 001693 • 000774 • 001937 
.000475 • 001209 .000575 • 001453 .000675 • 001697 • 000775 • 001941 
.000476 • 001213 • 000576 • 001457 .000676 . 0017.Dl .000776 ,001945 
.000477 • 001216 • 000577 • 001461 • 000677 • 001105 • 000777 • 001949 
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Index 

A B 

AAOl-A Digital-To-Analog 6-82 BA 12 Peripheral Expander 1-6 
Accumulator (AC), Description 1-3 {3-Class Format 3-6 
Accumulator, I/O Transfers 5-9 {3-Class Instruction Format 3-4 
A-D Converter Controls 6-78 {3-Register 3-4 
A-D Converter Instructions 6-78 {3-Register Indexing 3-5 
AD 12 Analog-Digital Converter and Multiplexer 3-35 Block, (LINC tape) 3-39 
Addressing: a-Class 3-6 Block Number (BM) 3-39 
Addressing, Combination of Break Field Register, Extended Memory 4-19 

Extended Memory Programming 4-21 

Addressing Methods, 8 Mode 4-2 c 
Addressing Methods, Memory 3-3 

Addressing: a-Class 3-6 Cable Connections, Front Panel G-1 
{3-Register 3-4 Cable Connections to I/O Bus 5-45 
{3-Register Indexing 3-5 Cable Selection 5-40 
Direct Addressing, LINC mode 3-3 Card Readers 6-63 
Indirect Addressing: ~-Class 3-3 Card Reader and Control CR12 6-63 

AFOl-A A-D Converter Specifications 6-76 CM12 Optical Mark Card Reader 6-66 
AFOl-A Analog-To-Digital Converter 6-76 CM12 Optical Mark Card Reader Instructions 6-66 
AFOl-A Sample and Hold Options 6-81 Controls and Indicators CMl 2 6-67 
a-Class, Addressing 3-6 Control or Indicator, CR12 6-65 
a-Class and Non-Memory Reference Format 3-6 Instructions, CM12 Optical Mark 
a-Class and Others 3-6 Card Reader 6-66 
a-Class Operations 3-14 Instructions, CRl 2 Card Reader 6-63 
Analog-To-Digital Converter AFOl-A 6-76 Optical Mark Card Reader, CMl 2 6-66 
Analog Inputs 1-5,3-35 Card Reader and Control CRl 2 6-63 
Analog Inputs, Equipment 1-1 Central Processor, Logic Description 1-1 
Analog Knobs and Power Switch Panel 2-8 Accumulator (AC), Description 1-3 
Analog-To-Digital 6-76 Instruction Field Register (IF), 5-Bits 1-4 

A-D Converter Controls 6-78 Instruction Register (IR), 12 Bits 1-3 
Analog-To-Digital Converter AFOl-A 6-76 Link (L) I Bit 1-3 
Instructions, A-D Converter 6-78 Memory Address Register (MA) 12 Bits 1-3 
Sample and Hold Options, AFOl-A 6-81 Memory Buffer (MB), 12 Bits 1-3 
Specifications, AFOl-A A-D Converter 6-76 Mode Status Register 1 Bit 1-3 

ASR-33 Character Set Display Pattern 3-34 Program Counter (PC) 12 Bits 1-3 
Autoindexing, Extended Memory Programming 4-21 Central Processor, Major State Indicators 2-3 
Autoindexing, 8 Mode 4-4 Central Processor, Miscellaneous Indicators 2-4 
Auxiliary Scope Connector 1-5 Central Processor, Register Indicators 2-3 
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Character Displays 3-32 Data Break Transfers 5-2,5-21 
Character Set 3-33 Data Break Input Interface Logic 5-24 
Character Size 1-5,3-29 Data Break Output Interface Logic 5-26 
Checksum (CM) 3-39 Data Break Output Transfer Timing 5-25 

Check Words (CW) 3-39 Data Break Single Cycle Timing 5-23 

Classic LINC 1-4 Data Break Transfer Interface 5-21 
CM12 Optical Mark Card Reader 6-66 Increment CA Inhibit, Three Cycle Data Break 5-30 
Controls and Indicators CM 12 6-67 Input Data Transfers, Data Break 5-22 
Codes, Table of F-1 Memory Increment, Data Break 5-27 
Combining Group 1 Operations 4-9 Memory Increment, Data Break Timing 5-28 
Combined Operations: Group 1 4-8 Output Data Transfers, Data Break 5-23 
Combined Skips In Group II 4-11 Three Cycle Data Break 5-29 
Command Register, Contents, Magnetic Tape 6-51 Three Cycle Data Break Timing 5-29 
Configuration of, PDP-12 1-1 Word Count Overflow, Three Cycle Data Break 5-30 
Connections, Front Panel Cable G-1 Data Break Transfer Interface 5-21 
Connections, Interface 5-44 Data Break, Types of 5-21 
Connections, I/O Bus Cable 5-45 Data Buffer DB 12-P, N 
Connector Selection 5-41 Data Field 3-1 
Console Controls and Indicators 2-1 Data Field in Memory 1-4 
Console Key Functions 2-6 Data Field Register, Extended Memory 4-19 
Console Switches 3-22 Data Field Reserved Locations 3-2 
Console Toggle Switches 3-7 Data, Mathematical Table H-1 
Console Teletype Control 6-5 Data Path 3-39 
Controls and Indicators 2-1 Data Terminal 1-5,3-35 
Control Registers 3-40 Analog Extension Panel 2-1 
Continued Operations, Magnetic Tape 6-49 ATR AC to Relays 3-37 
Construction of Interfaces 5-39 Clock Input Panel 2-1 
Converting ASCII Code to PDP-12 Teletype 6-3,F-3 Fast Sample 3-36 
Conventions, Logic 5-3 Power Switch Panel 2-1 
CRT Display Character Size 1-45 Relay and Analog Input Panel 2-7 
CRT Display, Equipment 1-1 Relay Terminals and Corresponding AC Bits 3-36 
CRT Display, Remote 3-31 RTA Relays to AC 3-37 
CRT Display, VR12 2-1,3-31 SAM Sample 3-36 

ASR-33 Character, See Display Pattern 3-34 Data Transfers, see Programmed Data Transfers 5-2 
Character Displays 3-32 Data Transfers, Input 5-10 
Character Set 3-33 Data Transfers, Output 5-11 
DIS Display (a-Class) 3-32 Data Transfer Timing 5-6 
DSC Display Character ('3-Class) 3-32 Data Words (DM, FM) 3-39 
DSC Display Pattern for 3-33 DB12-P, N Data Buffer 6-73 
Half-Size Characters 3-33 DC02-D Instructions 6-15 
Point Displays 3-32 DC02-E Control Instructions 6-14 

CR12 Card Reader and Control 6-63 DC02-E Multiple Teletype Control 6-13 
CR12 Card Reader, Control or Indicator 6-65 DC02-F Multiple Teletype Control 6-16 

CRl 2 Card Reader Instructions 6-63 DC02-F Instructions 6-17 
Counter Register, KWl 2-A 6-62 Decoding, Instruction JOT 54 
Current Address, Three Cycle Data Break 5-29 Device Selector 5-7 

DF/DS32, -D Random Access Disk File, 

D 
Instructions 6-27 

Digital-To-Analog 6-82 
Dataphone Control, Type DP12-B 6-9 Digital-To-Analog AAOl-A 6-82 

Dataphone Interface DP 12-B 1-6 Digital-To-Analog AAOl-A 6-82 
Data Break, Input Data Transfers 5-22 Direct Address 3-6 

Input Interface Logic 5-24 Direct Addressing 4-2 
Memory Increment 5-27 Direct Address Format of 3-3 
Output Data Transfers 5-23 DIS Display (a-Class) 3-32 
Output Interface Logic 5-26 Disable Teletype Interrupt 3-29 
Output Transfer Timing 5-25 Disk Cartridge Memory, RK8/RK01 6-38 
Request for 5-22 Disk Memory System, RF/RS08 6-30 
Single Cycle 5-21 Disk, RK.8-P, RK8-N, RK.01, RKOl-K 643 
Single Cycle Timing 5-23 Disk Storage 6-27 
Three Cycle 5-21,5-29 bF/DS32, -D Instructions 6-27 
Three Cycle Timing 5-29 Disk Cartridge Memory, RK8/RK01 6-38 
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Disk Memory System, RF/RS08 6-30 RIB Read Interrupt Buffer 4-20 
Instructions, RF 3 2 to RF /RS08 Comparison 6-35 RIF Read Instruction Field 4-20 
Instructions, RK08/RKO1 6-38 RMF Restore Memory Field 4-20 
Programming, Disk Software 6-44 Program Interrupt, Extended Memory 4-22 
Programming, RK08/RK01 1/0 Subroutine 6-42 Programming, Extended Memory 4-21 
Random Access Disk File, Register, Extended Memory 4-19 

DF/DS32 and DF/DS32-D 6-27 Save Field Register, Extended Memory 4-19 
RF /RS08 Instructions 6-30 Extended Memory, 8 Mode see also 
RF /RS08 Programming, Example 6-34 LINC mode control 3-22 
Specifications, RF /RS08 6-37 Extended Operations 3-45 
Specifications, RK9/RK01 6-43 Extended Operations Buffer 3-41 

Display 1-5 Extended Operations, LINCtape 3-40 
Display Scope Controls 2-11 Extended Tape Addressing 1-4 
Division 4-18 Hold-motion 14 
Division of 24-bit numbers No-Pause 1-4 

EAE Programming 4-17 Program Interrupt 14 
DM12 5-20 Tape Interrupt 1-4 
DSC Display Character ({3-Class) 3-32 with Core 1-4 
DSC Display Pattern for, 3-33 Extended Units 3-47 
DW08A I/O and Bus Converter 1-6 External Level Lines 3-20 

External Skips 3-20 
E 

EAE Instruction Format 4-13 F 
EAE Instructions 4-13 

ASR Arithmetic Shift Right 4-16 Fast Sample 3-29 

ASR, Shift Path for 4-16 Field Address, Use of 3-2 

CLA Clear AC 4-14 First Word 3-42 

DVI Divide 4-15 Fixed Interval Clocks 6-25 

LSR Logical Shift Right 4-16 Format Routines 6-7 

LSR, Shift Path for 4-16 Frequency Range, KWl 2-B,C 6-26 

MQA Place MQ in AC 4-14 Front Panel Cable Connections G-1 

MQL Load MQ from AC 4-14 Full-Word Arithmetic 3-8 

MUL Multiply 4-15 Full-Word Comparison 3-12 

NMI Normalize 4-15 Full-Word Data Transfers 3-7 

NMI, SHL Shift Path for, 4-15 Full-Word Instructions 3-7 

SCA Step Counter to AC 4-14 Full-Word Logic 3-11 

SCL Load Step Counter 4-14 Functional Description, Magnetic 

SHL Shift Left 4-15 Tape Control 6-45 

Effective Address, 8 Mode 4-4 
Effective Addressing 3-3 G 
8 Mode Instructions B-1 
8 Mode Perforated Tape Loader D-1 General Description, System PDP-12 1-1 

End-around carry 3-8 Group I, Operate Class Instruction Format 4-7 

Extended Address Format 3-46 Group II, Combined Skips 4-11 

Extended Arithmetic Element, Group II, Operate Class 4-9 

Programming for 4-16 Guard Word (GM) 3-39 
Extended Arithmetic Element (EAE), KEl 2 1-6,4-13 
Extended Arithmetic Element, KE12 4-13 H 
Extended Memory 4-2,4-19 

Addressing Combination of Extended Half-Size Characters 3-33 

Memory Prograir·ming 4-21 Half-Word Addressing, defined 3-13,3-14 

Autoindexing, Extended Memory Programming 4-21 Hold-Motion, Extended Tape Addressing 14 

Break Field Register, Extended Memory 4-19 Hold Unit Motion 3-48 

Data Field Register, Extended Memory 4-19 
Extended Memory, Calling A Subroutine I 

Across Fields 4-21 
Instruction Field Buffer, Extended Memory 4-19 I-Bit 34 

Instruction Field Register, Extended Memory 4-19 I-Bit, Octal Value 3-7 

Instructions, Extended Memory 4-19 I-Bit, 8 Mode Addressing 44 

CDF Change Data Field 4-20 Increment CA Inhibit, Three Cycle 
CIF Change Instruction Field 4-20 Data Break 5-30 
RDF Read Data Field 4-20 Incremental Plotter XYl 2 1-6 
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Incremental Plotter and Control Interface Modules 5-30 
Type XY12 6-68 Interrupt, LINC mode, 

Indexing, {3-Register 3-5 data path during 3-27 
Indicators & Controls 2-3 Interrupt, LINC Mode Service Routine 3-29 

Analog Knobs and Power Switch Panel 2-8 Interrupt OFF, IOF 4-13 
Central Processor Major State Indicators 2-3 Interrupt ON, ION 4-12 
Central Processor Miscellaneous Indicators 2-4 Interrupts, LINC Mode M 3-26 
Central Processor Register Indicators 2-3 Instruction Decoding, IOT 54 
Console Key Functions 2-6 Instruction Descriptions, see Instructions 3-7 
Display Scope Controls 2-11 Instruction Field 3-1 
Individual Console Toggle Switches 3-7 Instruction Field Buffer (IB) 3-24 
Tape Processor Major State Indicators 2-4 Instruction Field and Data Field Registers 3-2 
Teletype Model 33ASR Controls 2-14 Instruction Field Register (IF), 5-Bits 1-4 
Toggle Switch Registers 2-6 Instruction Field Register, 
TU55 Tape Transport Controls and Indicators 2-12 Extended Memory 4-19 

Indirect Address, /3-Class 3-6 Instruction Field Reserved Locations 3-2 
Indirect Addressing 3-3,4-3 Instruction Format 3-7,3-41 
Input Data Transfers 5-10 Instruction Format, Group II Operate Class 4-10 
Input Data Transfers, Data Break 5-16 Instruction Formats, Direct Address, 
Input/Output Bus Description 3-22,5-1 Indirect Address {3-Class, a-Class and others 3-6 
Input/Output Facilities and Display, Instruction Register (IR), 12 Bits 1-3 

LINC mode, 1/0 Bus 1-5 Instruction Set, 8 Mode 3-1,4-5,B-1 
Analog Inputs 1-5 AND Logical And to AC 4-6 

Auxiliary Scope Connector 1-5 CIA Complement and Increment AC 4-9 
Dataphone Interface DPl 2-B 1-6 CLA Clear Accumulator 4-10 

Data Terminal 1-5 CLL Clear Link 4-7 
Display 1-5 CMA Complement Accumulator 4-7 
Extended Arithmetic Element (EAE) KEl 2 1-6 CML Complement Link 4-8 
Incremental Plotter XYl 2 1-6 DCA Deposit and Clear Accumulator 4-5 
Input/Output 1/0 Bus 1-6 GLK Set Link 4-9 
Keyboard/Printer 1-6 HLT Halt 4-11 
LINCtape 1-5 IAC Increment Accumulator 4-8 
Programmable Real-Time Interface KWl 2A 1-6 ISZ Increment and Skip if Zero 4-6 
Relay Buff er 1-5 JMP Jump 4-6 
Sense Lines 1-5 JMS Jump to Subroutine 4-6 
TTY Interface, DPl 2-A 1-6 LAS Load Accumulator from Switches 4-10 

Input/Output Skip 5-8 LINC Switch to LINC mode 4-12 
Input/Output Transfer Class 4-12 NOP No Operation 4-7 
Interaction between Modes Switching 1-5 OSR OR Switch Register with AC 4-11 

Interface Connections 5-44 RAL Rotate Accumulator Left 4-8 
Interface Construction 5-39 RAR Rotate Accumulator Right 4-8 
Interface Design and Construction 5-30 RTL Rotate Two Places Left 4-8 

Cable Connections to I/O Bus 5-45 RTR Rotate Two Places Right 4-8 
Cable Selection 5-40 SKP Skip Unconditionally 4-10 
Connector Selection 5-41 SMA Skip on Minus AC 4-10 
Construction of Interfaces 5-39 SNA Skip on Non-Zero AC 4-10 
Interface Connections 5-44 SNL Skip on Non-Zero Link 4-10 
Interface Modules 5-30 SPA Skip on Plus AC 4-11 
IOT Allocations, Octal 5-43 ST A Set Accumulator 4-9 
Module Cooling 5-43 STL Set Link 4-9 
Module Layout 5-40 SZA Skip on Zero AC 4-10 
Module Selection for Interface Circuit of SZL Skip on Zero Link 4-10 

Peripheral Equipment 5-32 TAD Two's Complement Add to AC 4-5 
M-Series Flip Chip Modules 5-34 Instruction Trap 3-29 ,3-30 ,3-49 
M-Series Module Summary 5-35 Instructions, 
MlOl Bus Data Interface 5-33 A-D Converter 6-78 
Ml 03 Device Selector 5-33 CMl 2 Optical Mark Card Reader 6-66 
Ml 11 /M906 Positive Input Circuit 5-30 CRl 2 Card Reader 6-63 
MS 16 Positive Bus Receiver Input Circuit 5-31 Console Teletype Control 6-5 
M623/M906 Positive Output Circuit 5-31 DC02-D 6-15 
M660 Bus Driver Output Circuit 5-32 DC02-E 6-14 
Wiring Hints 5-32 Descriptions 3-7 
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DF/DS32, -D 6-27 LINC Mode Instructions 3-2,A-l 
EAE 4-13 Character Size 3-29 
Extended Memory 4-19 Console Switches 3-22 
Format Explanation of 3-7 Disable Teletype Interrupt 3-29 
I/O Bus C-1 Fast Sample 3-29 
IOT 14 Full-Word Arithmetic 3-8 
LINC 3-1,3-6,A-1 Full-Word Comparison 3-12 
KP12 6-74 Full-Word Data Transfers 3-7 
KW12-A 6-22 Full-Word Instructions 3-7 
KW12-B,C 6-26 ADA Add to Accumulator (.6-Class) 3-9 
LP08 Line Printer 6-60 ADD Add to Accumulator 3-8 
LPl 2 Line Printer 6-59 ADM Add to Memory (.6-Class) 3-9 
Magnetic Tape Control 645 APO Accumulator Positive 3-19 
PC12, PP12 Paper Tape AZE Accumulator Zero 3-19 

Readers and Punch 6-71 BCL Bit Clear {/3-Class) 3-11 
PR12 Reader 6-72 BCO Bit Complement (.6-Class) 3-12 
PT08 6-11 BSE Bit Set (.6-Class) 3-11 
RF32 to RF /RS08 Comparison 6-35 CLR Clear 3-21 
RF/RS08 6-30 COM Complement AC 3-21 
RK08/RK01 6-38 DJR Disable JUMP Return 3-28 
Tape Maintenance E-1 ESF Enable Special Functions 3-30 
Two-word 1-4 FLO Overflow 3-20 
XYl 2 Plotter 6-68 HLT Halt 3-21 

IOB 1/0 Bus Enable 3-23 IBZ LINCtape Inter-Block Zone 3-20 
IOB/IOT 3-25 IOB-IOF Interrupt Off 3-26 
1/0 Bus Access 1-4 IOB-ION Interrupt On 3-26 
I/O Bus Cable Connections 5-45 IOB-RIB Read Interrupt Buffer 3-27 
1/0 Bus External Level Lines 3-20 IOB-RDF Read Data Fielr:l 3-26 
1/0 Bus Instructions C-1 IOB-RIF Read Instruction Field 3-25 
1/0 Control 5-4 IOB-RMF Restore Memory Fields 3-27 
1/0 Handler, LINC-8 Simulator JMP Jump 3-15 

Trap Processor 1-4 KST Key Stuck 3-21 
IOP Generation 5-5 LAM Link Add to Memory (.6-0ass) 3-9 
IOP Generation and Timing 5-6 LDA Load Accumulator (.6-0ass) 3-8 
I/O Preset Pulse 3-29 LDF Load LINC Data Field Register 3-25 
I/O Program Interrupt 5-11 LDH Load Half 3-14 
IOS, Multiple Inputs 5-13 LIP Load LINC Instruction Field Buff er 3-24 
IOS and Program Interrupts, LINC Switch to the LINC Mode (see PDP) 3-22 

Mul.tiple Inputs 5-13 LSW Left Switches 3-22 
IOT Allocations, Octal 5-43 LZE Link Zero 3-19 
IOT Command Pulse Generation 5-7 MUL Multiply (.6-Class) 3-10 
IOT Instruction 1-4 NOP No Operation 3-21 
IOT Instruction Decoding 14 PDP Switch to the 8 Mode 3-22 

QAC Place MQ in AC 3-21 
J-K QLZ MQ Low-Order Bit Zero 3-19 

Keyboard Reader 6-5 ROL Rotate Left 3-16 

Keyboard/Printer 1-6 ROR Rotate Right 3-17 

KF12B 5-15 RSW Right Switches 3-22 

KPl 2 Instructions 6-74 SAE Skip if Accumulator Equal to 

KPl 2 Power Failure Option 6-74 Operand (.6-Class) 3-12 

KPl 2 Power Fail/Restart 6-74 SCR Scale Right 3-18 

KW12-A Input Panel 6-22 SET Set a-Register 3-14 

KW 12-A Instructions 6-22 SPA Place Special Function Flip-Flops in AC 3-30 

KW12-A Real-Time Interface 6-18 SHD Skip if Half Differs 3-14 

KW12-A with A-D 6-22 SKP Skip Unconditionally 3-20 

KW12-B, KW12-C 6-25 SNS Sense Switch 3-20 

KW12-B, C Instructions 6-26 SRO Skip and Rotate (ft-Class) 3-13 
STA Store Accumulator (.6-Class) 3-8 

L STC Store and Clear (Direct Address) 3-7 
LAP6-DIAL-MS 6-44 STH Store Half 3-14 
LINC Instruction Trap 3-24 SXL Skip on External Level 3-20 
LINC Mode Direct Access Devices 14 XSK Index and Skip 3-15 
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Full-Word Logic 3-11 Tape Buff er (TB) 340 
Half-Word Addressing, defined 3-13,3-14 Tape Interrupt Enable 3-47 

LINC Mode I/O Bus Access 14 Tape Memory Address (TMA) 341 
LINC Mode IOT Instructions 3-25 Tape Motion 342 
LINC Mode, Memory Modules 14 Tape Trap 349 
LINC Mode Programming 3-1 Tape Word Skip 3-49 
LINC Mode Program Interrupt 3-26 LINC-8, Comparison with PDP-12 1-1 
LINC Mode Provisions of 1-4 LINC-8 Programs 3-31,349 
LINC Switch to LINC Mode 4-12 LIN C-8 Program Changes 14 
LINCtape, Equipment Required 1-1,1-5 Line Printers 6-59 
LINCtape Formats 3-37 Instructions, LP08 Line Printer 6-60 
LINCtape Instructions 3-43 Instructions, LPI 2 Line Printer 6-59 
LINCtape Option, TC12-F 6-57 Line Printer and Control LP08 6-60 
LINCtape Processor Information Paths 3-40 Line Printer and Control, LPI 2 6-59 
LINCtape Programming 3-41 LP08 Line Printer Specifications 6-62 
LINCtape Registers 3-39 Line Printer and Control LP08 6-60 
LINCtape Transport, Type TU55 2-1 Line Printer and Control, LPI 2 6-59 
LINCtape TCl 2 3-37 Link 3-8,3-9 

Block (LINCtape) 3-39 Link (L) I Bit 1-3 
Block Number (BM) 3-39 Logic Conventions 5-3 
Check Words (CM) 3-39 Logic Symbols, Figure 5-1 5-3 
Checksum 3-39 LP08 Line Printer and Control 6-60 
Control Registers 3-40 LP08 Line Printer Instructions 6-60 
Data Path 3-39 LP08 Line Printer Specifications 6-62 
Data Words (DM, FM) 3-39 LP12 Line Printer and Control 6-59 
Extended Address Format 346 LPl 2 Line Printer Instructions 6-59 
Extended Operations 3-45 LT37-AD Option, Teletype 6-4,F-3 
Extended Operations Buff er 3-41 
Extended Units 3-47 M 
First Word 3-42 Magnetic Tape 6-45 
Guard Word (GM) 3-39 Command Register Contents, Magnetic Tape 6-51 
Hold Unit Motion 348 Continued Operations, Magnetic Tape 6-49 
Instruction Format 341 Functional Description, Magnetic Tape Control 6-45 
LINCtape Instructions 3-43 General Description, TU20C 6-56 

AXOAC to XOB 3-46 Instructions, Magnetic Tape Control 6-45 
CHK Check One Tape Block 3-45 LINCtape Option, TC12-F 6-57 
IOB-LMR Load Maintenance Register 3-48 Magnetic Tape Control, TC58 6-45 
MTB Move Toward Block 3-45 Magnetic Tape Functions 6-47 
RDC Read and Check 3-43 Magnetic Tape Transports 6-54 
RDE Read Tape 3-43 Magnetic Tape Transports, TU20 
RDG Read and Check Group 343 (7 Channel, 9-Track) 6-54 
STD Skip if Tape Done 3-48 Magnetic Tape Transport, TU20C 6-56 
TAC Tape Accumulator to AC 3-45 Magnetic Tape Control, TC58 6-45 
TMA Load TMA Setup Register 3-46 Magnetic Tape Control Instructions 6-45 
TWC Skip on Tape Word Complete 349 Magnetic Tape Functions 6-47 
XOAXOBto AC 346 Magnetic Tape Transports 6-54 
WCG Write and Check Group 3-44 Magnetic Tape Transports, TU20 
WRC Write and Check 3-44 (7 Channel, 9-Track) 6-54 
WRI Write Tape 344 Magnetic Tape Transport, TU20C 6-56 

LINCtape Processor Information Paths 340 Maintenance Mode 3-49 
LINCtape Programming 3-41 Mark Condition 3-48 
Maintenance Mode 3-49 MARK 12 Program 3-48 
Mark Condition 3-48 Mathematical Tables H-1 
No Pause Condition 3-48 Maximum Data Rates PT08 6-13 
Organization of Data 3-37 Memory Address Control 3-24 
Organization of LINCtape Data, Schematic 3-38 Memory Addressing Methods 4-2 
Read/Write Buffer (RWB) 3-39 Autoindexing, 8 Mode 4-4 
Reverse Block Number (RBM) 3-39 Direct Addressing 4-2 
Second Word 3-42 Indirect Addressing 4-3 
Subprocessor, LINCtape 3-39 Memory Reference Instruction Format 4-3 
Tape Accumulator (TAC) 340 Summary Addressing Methods, 
Tape Block Number (TBN) 341 8 Mode, Table of 4-4 
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Memory Address Register (MA) 12 Bits 1-3 CRT Display, Character Size 1-5 
Memory Buffer (MB), 12 Bits 1-3 Extended Tape Addressing with Core, 
Memory Control Programming 3-24 Tape Interrupt, Program Interrupt, 
Memory, Description, Organization of, No-Pause, Hold-motion 1-4 

Segments of, Pages of 1-4 Hold-Motion, Extended Tape Addressing 1-4 
Memory Extension Control 4-19 Interaction between Mode Switching 1-5 
Memory Increment, Data Break 5-27 I/O Bus Access 1-4 
Memory Increment Data Break Timing 5-28 No-Pause, Extended Tape Addressing 1-4 
Memory, Organization of 3-1 Special Functions, LINC Programming 1-5 
Memory Reference Instructions 4-1,4-3,4-5 Tape Interrupt, Extended Tape Addressing 1-4 
Memory Size, PDP-12 1-1 Operation, Program Interrupt 4-12 
Microprograrnma ble 4-7 Optical Mark Card Reader, CM 12 6-66 

Microprograrnmable EAE Instructions 4-13 Option Groupings, Peripheral Devices 6-1 

Microprogramming Operate Class Group II 4-9 Organization of Data 3-37 
Mode Control 3-22 Organization of LINCtape Data, Schematic 3-38 
Mode Control, from 8 to LINC 4-12 Organization of Memory, 8 Mode 4-2 
Mode Programming, 4-1 Organization of Memory, General 3-1 

Extended Memory 4-2 Data Field Reserved Locations 3-2 
Organization of Memory, 8 Mode 4-2 Field Address, Use of 3-2 
Page 0 4-1 Instruction Field and Data Field Registers 3-2 

Mode Status Register 1 Bit 1-3 Instruction Field Reserved Locations 3-2 
Model 33ASR, Teletype 6-3 Program Counter, LINC mode 3-2 
Model 33KSR, Teletype 6-3 Reserved Field Address, 8 and LINC mode 3-2 
Model 35KSR, Teletype 6-4 Output, Data Transfers 5-11 
Model 37KSR, Teletype 6-4 Output, Data Transfers, Data Break 5-23 
Modes of Operation, LINC and 8 1-1 Overflow, defined 3-8 
Module Cooling 5-43 

Module Layout 5-40 
Module Selection for Interface p 

Circuits of Peripheral Equipment 5-32 
M-Series Module Summary 5-35 Page 0 4-1 
Multiplication of 12-bit Numbers Pages, Memory 4-1 

EAE Programming 4-17 Paper Tape Punch and Reader PC12 6-71 
M-Series Flip-Chip Modules 5-34 Paper Tape 6-71 

M 101 Bus Data Interface 5-33 Instructions, PCl 2, PPl 2 Paper Tape 

MI 03 Device Selector 5-33 Readers and Punch 6-71 
Ml 11/M906 Positive Input Circuit 5-30 Paper Tape Punch and Reader PC12 6-71 
M516 Positive Bus Receiver Input Circuit 5-31 PCl 2 Paper Tape Punch and Reader 6-71 
M623/M906 Positive Output Circuit 5-31 PC12, PP12 Instructions 6-71 
M660 Bus Driver Output Circuit 5-32 PDP-8 Options used with PDP-12 6-1 
M706 Receiver, Teletype Control 6-5 Perforated Tape Loader D-1 
M707 Transmitter, Teletype Control 6-5 Peripheral Devices 6-1 

Multi-Level Automatic Priority Interrupt 5-15 Peripheral Equipment requirements of 5-4 
Multiple Teletype Control DC02-E 6-13 Peripheral Expander, BA 12 6-1 
Multiple Teletype Control, DC02-F 6-16 Peripheral Status Testing 5-9 
Multiple Use of IOS and Program Interrupt 5-14 Point Displays 3-32 
Multiplication 4-16 PPl 2 Paper Tape Punch 6-71 

N Prewired, Optional Groupings 6-1 
Power Fail/Restart 6-74 

Non-Bus I/O Devices 1-5 Instructions, KP 12 6-74 
No Pause Condition 3-48 KP 12 Power Fail/Restart 6-74 
No Pause, Extended Tape Addressing 1-4 KP12 Power Failure Option 6-74 

Program Control 3-15 

0 Program Counter, LINC mode 3-2 
Program Counter (PC) 12 Bits 1-3 

Operands 3-3 Program Interrupt 4-12,5-12 
Operate Class: Group I 4-7 Program Interrupt, see LINC 
Operate Class: Group II 4-9 Mode and 8 Mode Programming 
Operate Class Instructions 4-6 Programmed Data Transfers 5-2 
Operation of EAE 4-13 Conventions, Logic 5-3 
Operating Modes 1-4 Data Break Transfers 5-2 

Character Size, CRT Display 1-5 Logic Symbols 5-3 
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Program Interrupt 5-2 KW12-A Input Panel 6-22 
Signal Names 5-2 KWl 2-A Instructions 6-22 

Programmed Data Transfers and I/O Control 5.4 KW12-A with A-D 6-22 
Accumulator, 1/0 Transfers 5.9 KW12-B, KW12-C 6-25 
Data Transfer Timing 5-6 KW12-B, C Instructions 6-26 

Data Transfers, Input 5-10 Real Time Interface, KW12-A 6-18 

Device Selector 5.7 Register, Extended Memory 4-19 

Input Data Transfers 5-10 Relays 3-36 

Input/Output Skip 5-8 Relay Buffer Equipment Description 1-1, 1-5 

IOS and Program Interrupt Relay Terminals and Corresponding AC Bits 3-36 

Multiple Inputs 5.13 Reserved Field Address, 8 and LINC Mode 3-2 

IOT Command Pulse Generation 5.7 Reverse Block Number (RBM) 3.39 

IOT Instruction Decoding RF /RS08 Disk Memory System 6-30 

Multiple Use of IOS and Program Interrupt 5-14 RF /RS08 Instructions 6-30 

Output Data Transfers 5-11 RF /RS08 Programming, Example 6-34 

Peripheral Status Testing 5.9 RF /RS08 Specifications 6-37 

Programmed Data Transfer Interface Diagram 5.5 RK08/RK01 Disk Cartridge Memory 6-38 

Programmed Data Transfer Timing 5-6 RK08/RKO1 Instructions 6-38 

Programmed Interrupt, 1/0 5-11 RK08/RK011/0 Subroutine Programming Example 6-43 

Timing and IOP Generator 5-6 RK08/RKO1 Specifications 6-43 

Program Interrupt 4-12 
IOF Interrupt Off 4-13 
ION Interrupt On 4-12 s 
Program Interrupt, Using the 4-13 

Program Interrupt, Extended Memory Programming 4-22 Sample and Hold Options AFOlA 6-81 

Program Interrupt, Extended Tape Addressing 1-4 Save Field Register, Extended Memory 4-19 

Program Interrupt LINC mode 3-26,4-13 Save Field Register, purpose 3-24 

Program Interrupt, Multiple Inputs 5.13 Scaling, defined, see Shift and Rotate Operations 3-16 

Program Interrupt Request 5-12 Second Word 3-42 

Program Interrupt, Using the 4-13 Sense Lines 1-5 

Programmable Real-Time Interface KW12A 1-6 Shift and Rotate Operations 3-16 

Programmed Data Transfers description of 5-1 SHL, NMI Shift Path for 4-15 

Programmed Data Transfer Interface Diagram 5.5 Signal Names 5-2 

Programmed Data Transfer Timing 5-6 Sign-bit 3-8 

Programmed Interrupt, 1/0 5-11 Single and Dual TTY Control, 

Programmed Interrupt and Instruction Trap 3-31 Type PT08 Teletype Control 6-10 

Programming Single Teletype Control Type DP12-A 6-9 

Disk Software 6-44 Skip, defined 3-19 

EAE 4-16 Skip Instructions 3-19 

Extended Memory 4-21 Skip loop programming example 3-23 

Format Routine, Teletype 6-7 Skips external 3-20 

LINC Mode 3-1 Skips, Miscellaneous 3-21 

PT08 6-10 Special Functions, LINC mode 3-29 

RK8/RK01 1/0 Subroutine 6-42 Special Functions, LINC programming 1-5 

Teletype 6-7 Specifications, AFOl-A A-D Converter 6-76 

8Mode 4-1 Specifications, DC02-E 6-14 

PR12 Paper Tape Reader 6-72 Specifications, RF /RS08 6-37 

PR12 Paper Tape Reader Instructions 6-72 Specifications, RK08/RK01 6-43 

PT08 Equipment Configuration 6-11 Stand Alone Peripherals, list of 6-2 

PT08 Instructions 6-11 Standard Mode Addressing, LINCtape 3-42 

PT08 Programming 6-10 Standard Mode, LINCtape 3-40 

PT08 Specifications 6-10 Status or Error Conditions, 
Magnetic Tape 6-49 

Q-R 
Subprocessor, LINCtape 3.39 
Summary Addressing Methods, 8 Mode 

Random Access Disk File, Table of 4-4 
Types DF/DS32 and DF/DS32-D 6-27 Symbols and Abbreviations 1-6 

Read/Write Buffer (RWB) 3.39 System Configuration 1-1 
Real Time Clocks 6-18 Analog Inputs, Equipment 1-1 

Counter Register, KW12-A 6-22 CRT Display, Equipment 1-1 
Frequency Range, KW12-B, C 6-26 LINCtape, Equipment Required 1-1 
Input Synchronizers, KW12-A 6-19 Relay Buffer, Equipment Description 1-1 
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T PT08 Equipment Configuration 6-11 
PT08 Specifications 6-10 

Table of Codes F-1 Single Teletype Control, DP12-A 6-9 
Tape Accumulator (TAC) 3-40 Specifications, DC02-E 6-14 
Tape Block Number (TBN) 341 Stand Alone Peripherals, List of 6-2 
Tape Buffer (TB) 340 Teleprinter/Punch 6-7 
Tape Interrupt Enable 3-47 Teletype Controls 64 
Tape Interrupt, Extended Tape Addressing 1-4 Teletype Interface, DP12-A 1-6 
Tape Maintenance Instructions E-1 Teletype Model 33ASR Controls 2-1,2-14 
Tape Motion 3-42 Teletype, Subroutine 6-7 
Tape Memory (TMA) 341 Ten Bit indexing, Program Counter 3-2 
Tape Processor Major State Indicators 2-4 Three Cycle Data Break 5-29 
Tape Trap 3-21,3-31,3-49 Three Cycle Data Break Timing 5-29 
Tape Word Skip 3-49 Timing and IOP Generator 5-6 
TC12-F LINCtape Option 6-57 Toggle Switch Registers 2-6 
TC58 Instructions 645 Transfer Class, Input/Output 4-12 
TC58, Magnetic Tape Control 6-45 Transfers, Data Break 5-15 
Teleprinter/Punch 6-7 Transports, Magnetic Tape 6-54 
Teletype Code, discussion 6-3 Turnaround State, Tape 3-42 
Teletype 6-3 TU20 Magnetic Tape Transport, 

C-onsole Teletype Control 6-5 General Description 6-54,6-56 
Dataphone Control, DPl 2-B 6-9 TU20C Magnetic Tape Transport 6-56 
DC02-D Instructions 6-15 TUSS Tape Transport Controls and Indicators 2-12 
DC02-E Control Instructions 6-14 TUSS/56 Tape Transports 1-5 
Format Routines 6-7 Two-Word EAE Instructions 4-14 
Instructions, Console Teletype Control 6-5 Two-Word Instruction 1-4 
Instructions, PT08 6-11 
Keyboard Reader 6-5 
LT37-AD Option, Teletype 6-4 U-V-W 
Maximum Data Rates, PT08 6-13 

Wiring Hints 5-42 
Model 33ASR, Teletype 6-3 

Word Count Overflow, Three Cycle Data Break 5-30 
Model 33KSR, Teletype 6-3 
Model 35KSR, Teletype 6-4 
Model 37KSR, Teletype 64 X-Y-Z 
Multiple Teletype Control, DC02-E 6-13 
Multiple Teletype Control, DC02-F 6-16 XY Plotters 6-68 

Option Groupings, Peripheral Devices 6-1 Incremental Plotter and Control, 
Prewired, Optional Groupings 6-1 XY12 6-68 
Programming the PT08 6-10 Instructions XY 12 Plotter 6-68 
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READER's COMMENTS 

PDP-12 COMPUTER 
SYSTEM REFERENCE MANUAL 
D EC-12-SRZB-D 

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness of its 
publications. To do this effectively we need user feedback ~your critical evaluation of this manual. 

Please comment on this manual's completeness, accuracy, organization, usability, and readability. 

How can this manual be improved? 

DEC also strives to keep its customers informed of current DEC software and hardware publications. Thus, the following periodically 
distributed publications are available upon request. Please check the appropriate box(s) for a current issue of the publication(s) 
desired. 

D 
D 
D 

PDP-12 Software Manual Update, a collection of revisions to current software manuals. 

PDP-12 User's Bookshelf, a bibliography of current software manuals. 

DIGITAL Software News, Announcements for new and revised software notes, software problems, and documentation 
corrections. 

D Logic Handbook, an extensive array of logic capabilities, hardware, and applications for instrumentation, computer interfacing, 
data gathering and control. 

Please describe your position. 

Name Organization ----------------------
Street __________________ Department---------------------

City State -------- Zip or Country ---------
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