












































































































































































































































































































































































































































































































































































































































































































































































































































































































































Reference Tables MCS-51
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Cont'd)
0 1 2 3 4 5 6 7 8 9 A B C D E F
400 |[1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039
410 | 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055
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 1080 1081 1082 1083 1084 1085 1086 1087
440 | 1088 1089 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 1116 1116 1117 1118 1119
460 [1120 1121 1122 1123 1124 11256 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
480 [1152 1153 11564 1165 1156 11567 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167
490 [1168 1169 1170 171 1172 1173 1174 1175 1176 1177 1178 1179 1180 1181 1182 1183
4A0 | 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199
4B0 | 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215
4C0 [ 1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231
4D0 | 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247
4EQ [ 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263
4F0 | 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279
500 | 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295
510 | 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311
620 | 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327
630 | 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 13562 1353 1354 1355 1356 1357 1358 1359
650 | 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375
560 | 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391
6§70 | 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407
680 | 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423
690 | 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439
SA0 | 1440 1441 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455
5B0 | 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 1471
6§CO | 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487
5D0 | 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503
SEO0 | 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1616 1517 1518 1519
5F0 | 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 1534 1535
600 | 1536 1537 1538 1539 1540 1541 1542 15643 1544 1545 1546 1547 1548 1549 1550 1551
610 | 15652 1553 1554 1555 1556 1557 1558 1569 1560 1561 1562 1563 1564 1565 1566 1567
620 | 1568 1569 1570 1571 1672 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583
630 | 1584 1585 1586 1587 1588 1589 1590 1591 15692 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
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
680 | 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679
690 | 1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695
6A0 | 1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 1711
6BO | 1712 1713 1714 1716 1716 1717 1718 1719 1720 1721 1722 1723 1724 1725 1726 1727
6CO | 1728 1729 1730 1731 1732 1733 1734 1735 1736 1737 1738 1739 1740 1741 1742 1743
6D0 | 1744 1745 1746 1747 1748 1749 1750 1751 1752 1753 1754 1755 1756 1757 1758 1759
6EO | 1760 1761 1762 1763 1764 1765 1766 1767 1768 1769 1770 1771 1772 1773 1774 1775
6F0 | 1776 1777 1778 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 1791
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MCs-51 Reference Tables
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Cont'd)
0 1 2 3 4 5 6 7 8 9 A 8 C D E F
700 | 1792 1793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 1804 1805 1806 1807
710 | 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1823
720 | 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
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
780 | 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
790 | 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951
7A0 | 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
780 | 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
7c0 | 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
700 | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
760 | 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
7F0 | 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
800 | 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063
810 | 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079
820 | 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095
830 | 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 2111
840 [ 2112 2113 2114 2115 2116 2117 2118 2119 2120 2121 2122 2123 2124 2125 2126 2127
850 | 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 2140 2141 2142 2143
860 | 2144 2145 2146 2147 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2158 2159
870 | 2160 2161 2162 2163 2164 2165 2166 2167 2168 2169 2170 2171 2172 2173 2174 2175
880 | 2176 2177 2178 2179 2180 2181 2182 2183 2184 2185 2186 2187 2188 2189 2190 2191
890 | 2192 2193 2194 2195 2196 2197 2198 2199 2200 2201 2202 2203 2204 2205 2206 2207
8A0 | 2208 2209 2210 2211 2212 2213 2214 2215 2216 2217 2218 2219 2220 2221 2222 2223
880 | 2224 2225 2226 2227 2228 2229 2230 2231 2232 2233 2234 2235 2236 2237 2238 2239
8CO | 2240 2241 2242 2243 2244 2245 2246 2247 2248 2249 2250 2251 2252 2253 2254 2255
8D0 | 2256 2257 2258 2259 2260 2261 2262 2263 2264 2265 2266 2267 2268 2269 2270 2271
8E0 | 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287
8F0 | 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 @ 2300 2301 2302 2303
900 | 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 v2319
910 | 2320 2321 2322 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 2371 2372 2373 2374 2375 2376 2377 2378 2379 2380 2381 2382 2383
950 | 2384 2385 2386 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399
960 | 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415
970 | 2416 2417 2418 2419 2420 2421 2422 2423 2424 2425 2426 2427 2428 2429 2430 2431
980 | 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447
990 | 2448 2449 2450 2451 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2462 2463
9A0 | 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 24890 2491 2492 2493 2494 2495
9C0 | 2496 2497 2498 2499 2500 2501 2502 2503 2504 2505 2506 2507 2508 2509 2510 2511
8D0 | 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2527
9E0 | 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2542 2543
OF0 | 2544 2545 2546 2547 2548 2549 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559
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Reference Tables MCs-51
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Cont'd)
0 1 2 3 4 5 6 7 8 9 A B8 C D E F
A0O | 2560 2561 2562 2563 2564 2565 2566 2567 2568 2569 2570 2571 2572 2573 2574 2575
A10 | 2576 2577 2578 2579 2580 2581 2582 2583 2584 2585 2586 2587 2588 2589 2580 2591
A20 | 2592 2593 2504 2595 2596 2597 2598 2599 2600 2601 2602 2603 2604 2605 2606 2607
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
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
ABO | 2688 2689 2690 2691 2692 2693 2694 2695 2696 2697 2698 2699 2700 2701 2702 2703
A90 | 2704 2705 2706 2707 2708 2709 2710 2711 2712 2713 2714 2715 2716 2717 2718 2719
AAQ | 2720 2721 2722 2723 2724 2725 2726 2727 2728 2729 2730 2731 2732 2733 2734 2735
ABO | 2736 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748 2749 2750 2751
ACO | 2752 2753 2754 2755 2756 2757 2758 2759 2760 4761 2762 2763 2764 2765 2766 2767
ADO | 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783
AEQ | 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796 2797 2798 2799
AF0 | 2800 2801 2802 2803 2804 2805 2806 2807 2808 2809 2810 2811 2812 2813 2814 2815
BOO | 2816 2817 2818 2819 2820 2821 2822 2823 2824 2825 2826 2827 2828 2829 2830 2831
B10 | 2832 2833 2834 2835 2836 2837 2838 2839 2840 2841 2842 2843 2844 2845 2846 2847
B20 | 2848 2849 2850 3851 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
B40 | 2880 2881 2882 2883 2884 2885 2866 2887 2888 2889 2890 2891 2892 2893 2894 2895
B50 | 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911
B60 | 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 2927
B70 | 2928 2929 2930 2931 2932 2933 2934 2935 2936 2937 2938 2939 2940 2941 2942 2943
B8O | 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2955 2956 2957 2958 2959 \
B90 | 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 2971. 2972 2973 2974 2975
BAO | 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 2986 2987 2988 2989 2990 2991
BBO | 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 ~ 3004 3005 3006 3007
BCO | 3008 3009 3010 3011 3012 3013 3014 3015 3016 3017 3018 3019 3020 3021 3022 3023
BDO | 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
C00 | 3072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 3086 3087
C10 | 3088 3089 3090 3091 3092 3093 3094 3095 3096 3097 3098 3099 3100 3101 3102 3103
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
C40 | 3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 3151
C50 | 3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167
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
C80 | 3200 3201 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3214 32156
C90 | 3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3230 3231
CAOD | 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247
CBO | 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263
CCO | 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279
CDO | 3280 3281 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3294 3295
CEO | 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 3311
CFO | 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3325 3326 3327
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MCS-51 Reference Tables
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Cont'd)
0 1 2 3 4 5 6 7 8 9 A B8 C D E F
D00 | 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343
'| D10 | 3344 3345 3346 3347 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359
D20 | 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3372 3373 3374 3375
D30 | 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391
D40 | 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 » 3405 3406 3407
D50 | 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3423
D60 | 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3438 3439
D70 | 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455
D80 | 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 3466 3467 3468 3469 3470 3471
D90 | 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 3486 3487
DAO | 3488 3489 3490 3491 3492 3493 3494 3495 3496 3497 3498 3499 3500 3501 3502 3503
DBO | 3504 3505 3506 3507 3508 3509 3510 3511 3512 3613 3514 3515 3516 3517 3518 3519
DCO | 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535
DDO | 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551
DEO | 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567
DFO | 3568 3569 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583
EOO | 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599
E10 | 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3‘6 12 3613 3614 3615
E20 | 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 3640 3641 3642 3643 3644 3645 3646 3647
E40 | 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663
E50 | 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679
E60 | 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695
E70 | 3696 3697 ,3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711
E80 | 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727
E90 | 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743
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
EDC | 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 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839
FOO | 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855
F10 | 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
F30 | 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3903
F40 | 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919
FS0 | 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935
F60 | 3936 3937 3938 3939 3840 3941 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951
F70 | 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 3965 3966 3967 |.
F80 | 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 3981 3982 3983
FO0 | 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
FCO | 4032 4033 4034 4035 4036 4037 4038 4039 4040 4041 4042 4043 4044 4045 4046 4047
FDO | 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063
FEO | 4064 4065 4066 4067 4068 4069 4070 4071 4072 4073 4074 4075 4076 4077 4078 4079
FFO | 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095







APPENDIX J
ERROR MESSAGES

When the assembler is unable to correctly assemble a source file, it generates an
error message describing the trouble. If possible, it will continue execution. In some
cases the assembler is unable to continue (e.g., too many symbols in a program), and
it must abort execution. If your program should generate an error message, make
the necessary corrections and reassemble. The object file will probably not be
executable, and, if the error caused an abort, the list file may also be unreadable.

The general format for all errors listed in your code is shown below:
*** ERROR #eee, LINE #//l (ppp), Message
where:
eee isthe error number
i is the line causing the error
ppp istheline causing the lost error

Message is the error message.

(See Chapter 6 for a complete description of all error messages generated by the
assembler.)
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Error Messages

J-2

Source File Error Messages

This type of error is caused by syntactic errors in your source code. They appear in
your listing file immediately following the source line that caused the error.

In attempting to further define the error, ASM51 may generate more than one
message for a single error. Since the assembler attempts to continue processing your
code, a single error may have side effects that cause subsequent errors.

A list of all Assembler Error messages is shown below:

Assembler Error Messages

0 N Oy B WN -

Hobh bbb WWWWwWww W WWMNNMNDNDDNNDNDNDNDRAN = - ok ok

SYNTAX ERROR

SOURCE LINE LISTING TERMINATED AT 255 CHARACTERS
ARITHMETIC OVERFLOW IN NUMERIC CONSTANT

ATTEMPT TO DIVIDE BY ZERO

EXPRESSION WITH FORWARD REFERENCE NOT ALLOWED

TYPE OF SET SYMBOL DOES NOT ALLOW REDEFINITION

SYMBOL ALREADY DEFINED

ATTEMPT TO ADDRESS NON-BIT-ADDRESSABLE BIT

BAD BIT OFFSET IN BIT ADDRESS EXPRESSION

TEXT FOUND BEYOND END STATEMENT—IGNORED

PREMATURE END OF FILE (NO END STATEMENT)

ILLEGAL CHARACTER IN NUMERIC CONSTANT

ILLEGAL USE OF REGISTER NAME IN EXPRESSION

SYMBOL IN LABEL FIELD ALREADY DEFINED

ILLEGAL CHARACTER

MORE ERRORS DETECTED, NOT REPORTED

ARITHMETIC OVERFLOW IN LOCATION COUNTER

UNDEFINED SYMBOL

VALUE WILL NOT FITINTO ABYTE

OPERATION INVALID IN THIS SEGMENT

STRING TERMINATED BY END-OF-LINE

STRING LONGER THAN 2 CHARACTERS NOT ALLOWED IN THIS CONTEXT
STRING, NUMBER, ORIDENTIFIER CANNOT EXCEED 225 CHARACTERS
DESTINATION ADDRESS OUT OF RANGE FOR INBLOCK REFERENCE
DESTINATION ADDRESS OUT OF RANGE FOR RELATIVE REFERENCE
SEGMENT SYMBOL EXPECTED

ABSOLUTE EXPRESSION EXPECTED

REFERENCE NOT TO CURRENT SEGMENT

IDATA SEGMENT ADDRESS EXPECTED

PUBLIC ATTRIBUTE NOT ALLOWED FOR THIS SYMBOL

EXTERNAL REFERENCE NOT ALLOWED IN THIS CONTEXT
SEGMENT REFERENCE NOT ALLOWED IN THIS CONTEXT

TOO MANY RELOCATABLE SEGMENTS

TOO MANY EXTERNAL SYMBOLS

LOCATION COUNTER MAY NOT POINT BELOW SEGMENT BASE
CODE SEGMENT ADDRESS EXPECTED

DATA SEGMENT ADDRESS EXPECTED

XDATA SEGMENT ADDRESS EXPECTED

BIT SEGMENT ADDRESS EXPECTED

BYTE OF BIT ADDRESS NOT IN BIT-ADDRESSABLE DATA SEGMENT
INVALID HARDWARE REGISTER

BAD REGISTER BANK NUMBER

INVALID SIMPLE RELOCATABLE EXPRESSION

INVALID RELOCATABLE EXPRESSION

INPAGE RELOCATED SEGMENT OVERFLOW

INBLOCK RELOCATED SEGMENT OVERFLOW

BIT ADDRESSABLE RELOCATED SEGMENT OVERFLOW

ILLEGAL RELOCATION FOR SEGMENT TYPE
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Macro Error Messages

Error Messages

Macro errors are caused by errors using the Macro Processing Language (MPL).
They are listed immediately following the line in which the error was recognized, and
is followed by a trace of the macro call/expression stack. This is not necessarily the
line that contains the error.

Since the Macro Processor attempts to define the error completely, several messages
may be generated. A macro error may be responsible for subsequent macro errors
and assembler errors.

All of the Macro Error messages are listed below:

Macro Error Messages

300
301
302
303
304
305
306
307
308
309
310
311
312
33
314
315
317
318
319
320

MORE ERRORS DETECTED, NOT REPORTED

UNDEFINED MACRO NAME

ILLEGAL EXIT MACRO

FATAL SYSTEM ERROR

ILLEGAL EXPRESSION

MISSING “‘FI’’ IN “IF”’

MISSING “THEN"’ IN “IF”’

ILLEGAL ATTEMPT TO REDEFINE MACRO

MISSING IDENTIFIER IN DEFINE PATTERN

MISSING BALANCED STRING

MISSING LIST ITEM

MISSING DELIMITER

PREMATURE EOF

DYNAMIC STORAGE (MACROS OR ARGUMENTS) OVERFLOW
MACRO STACK OVERFLOW

INPUT STACK OVERFLOW

PATTERN TOO LONG

ILLEGAL METACHARACTER: <char>

UNBALANCED )" IN ARGUMENT TO USER DEFINED MACRO
ILLEGAL ASCENDING CALL
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Control Error Messages

Control errors are announced when something is wrong with the invocation line or a
control line in the source file. In general, command language errors are fatal, caus-
ing ASMS51 to abort assembly. However, the errors listed below are not considered
fatal. S

Control Error Messages

400
401
402
403
406
407
408
409
410
M
413
414
415

MORE ERRORS DETECTED NOT REPORTED

BAD PARAMETER TO CONTROL

MORE THAN ONE INCLUDE CONTROL ON A SINGLE LINE
ILLEGAL CHARACTER IN COMMAND

TOO MANY WORKFILES—ONLY FIRST TWO USED
UNRECOGNIZED CONTROL OR MISPLACED PRIMARY CONTROL: <control>
NO TITLE FOR TITLE CONTROL

NO PARAMETER ALLOWED WITH ABOVE CONTROL
SAVE STACK OVERFLOW

SAVE STACK UNDERFLOW

PAGEWIDTH BELOW MINIMUM, SET TO 80

PAGELENGTH BELOW MINIMUM, SETTO 10

PAGEWIDTH ABOVE MAXIMUM, SET TO 132
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Error Messages

Special Assembler Error Messages

These error messages are displayed on the console. They are displayed immediately
before the assembler aborts operation. You should never receive one of these errors;
if you should encounter this type of error notify Intel Corporation via the Software
Problem Report included with this manual. The content of all output files will be
undefined. A list of all of the special assembler error messages is shown below: -

Special Assembler Error Messages

800 UNRECOGNIZED ERROR MESSAGE NUMBER

801 SOURCE FILE READING UNSYNCHRONIZED

802 INTERMEDIATE FILE READING UNSYNCHRONIZED
803 BAD OPERAND STACK POP REQUEST

804 PARSE STACK UNDERFLOW

805 INVALID EXPRESSION STACK CONFIGURATION
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Fatal Error Messages

This type of error causes the assembler to cease normal processing and produce only

the listing.

900
901
902
903
904

USER SYMBOL TABLE SPACE EXHAUSTED
PARSE STACK OVERFLOW

EXPRESSION STACK OVERFLOW
INTERMEDIATE FILE BUFFER OVERFLOW
USER NAME TABLE SPACE EXHAUSTED

Invocation Line Error Messages

Invocation line errors cause the assembler to abort execution.

NO SOURCE FILE FOUND IN INVOCATION
UNRECOGNIZED SOURCE FILE NAME
ILLEGAL SOURCE FILE SPECIFICATION
SOURCE TEXT MUST COME FROM A FILE
NOT ENOUGH MEMORY

__AND__FILES ARE THE SAME

BAD WORKFILES COMMAND

BAD WORKFILES SYNTAX

BAD PAGELENGTH

BAD PAGEWIDTH

PAGELENGTH MISSING A PARAMETER
PAGEWIDTH MISSING A PARAMETER

DATE MISSING A PARAMETER

CANNOT HAVE INCLUDE IN INVOCATION
EOL ENCOUNTERED IN PARAMETER
COMMAND TOO LONG

ILLEGAL CHARACTER IN INVOCATION
UNRECOGNIZED COMMAND : <control name>
NO PARAMETER ALLOWED WITH control
TITLE MISSING A PARAMETER

TOO MANY RESTORES

NO PARAMETER GIVEN FOR ‘‘REGISTERBANKS”
ERROR IN PARAMETER LIST FOR “REGISTERBANKS”’
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APPENDIX K
CHANGING ABSOLUTE PROGRAMS
- TO RELOCATABLE PROGRAMS

The program example on the following pages illustrates an absolute program written
to run on any member of the MCS-51 family of single-chip processors. This pro-
gram includes two simple ASCII-binary conversion routines and a set of output
routines.

The structure of this sample program can be examined and contrasted to the sample
modular program shown in Appendix G.

MCS=31 MACRO ASSEMBLER PAGE

ISIS=-II MCS-51 MACRD A3SSEMBLER V1.0
NO OBJECT MCDULE REQUESTED
ASSEMBLER INVOKED BY: ASMS1 :F1:SAMPLE.AS1 NOOJ

LoC 023J LINE SCURCE
1 CSEG
0883 2 ORG 33000
3 s STRING DEFINITIONS
JBB8 54595045 4 TYPC_MSG: db °“TYPE AX T2 RETYPE A NUMBER’,00H

0BBC 2J5E5820

0BCC 544F2052

08C4 45545950

08C8 45204120

03CC 4ES554D42

0800 4552

J802 00 E

J3D3 54595045 5 NUM1_MSG: db °TYPE IN FIRST NUMBER: °,00H
0BD7 20494£20

0808 46495253

080F 54204E55

0BE3 4D424552

J3E7 3a20

0BE9 00

03EA 54595045 6 NUMZ_MSG: db °“TYPE IN SECOND NUMBER: °,00H
JBEE 20494E20

J8F2 5345434F

03F6 4E44204F

03FA 55404245

08FE 523A2C

0C31 00

0C02 54484520 7 SUM_MSG: db °“THE SUM IS “,COM
0CJ6 53554020

0C0A 495320C

0C02 GO
8 ;
9 ;
10 CSEG
11 ; This is the initializing section. Execution always
12 ; starts at address 0 on power=up.
0000 13 CRG 0
0000 758920 14 mov TMOD,#001000008  set timer mode to auto-reload
0003 758003 15 mov TH1,#(=253) ; set timer for 110 BAUD
0006 759804 16 mov SCON,#110110108  prepare the Serial Port
0009 D28E 17 setb TR1 ; start clock
18 ;
19 ; This is the main program. It°s an infinite loop,
20 ; where each iteration prompts the console for 2
21 ; input numbers and types out their sum.
22 START:
23 ; type message explaining how to correct a typo
0008 900888 24 mov DOPTR,#typo_msg
000E 120065 25 call put_string
0011 12005a 26 call put_crlf
27 ; get first number from console
0014 900803 28 mov OPTR,#numl_msg

Figure K-1. Sample Absolute Program

K-1



Changing Absolute Programs to Relocatable Programs

MCS-51

MCS=51 MACRZ ASSEMBLER

L3C o8y LINE SGURCE
0017 120065 29 call put_string
0014 120054 30 call put_crlf
0010 7830 31 mov RO,#num1
J01F 120080 32 call get_nunm
0022 123054 33 call put_crlf
34 ; 3et second number from console
0025 S00BEA 35 mov DPTR,%num2_msg
0028 120965 3¢ call put_string
J023 120054 37 call put_crlf
202¢& 7834 33 mov R0,%num?
Q033 1223083 39 call get_num
0033 120054 40 call put_crlf
1 s+ convert the ASCII numbers to binary
0030 7930 42 mov R1,%num1
0038 120090 43 call ascbin
0035 7934 L4 mov R1,8num?2
3932 120092 45 call ascbin
46 ; add the 2 numbers, and store the results in SUM
0040 £530 47 mov arnuml
0042 2534 48 add a,num?
0044 F53R2 43 mov sumsa
52 ; convert SUM from bhinary to ASCII
0046 7738 51 mov R1,#sum
J04& 1202C5 52 call binasc
53 ; output sum to console
0048 900C02 54 mov OPTR,4sum_msg '
Gdec 1200065 53 call put_string
0051 7938 56 mev R1,4sum
3053 7404 57 mov R2,44
0055 120370 53 call put_data_str
0358 8081 59 Jmp  start
o0 ;
- 61 DSES
0008 62 2RG 8
0208 ; 63 STaCK: ds 8 ; at power-up the stack pointer is
44 sinitialized to point here
65 ;
66 DSEG
0030 67 ORG 30H
0030 63 NUMT: ds &
0034 69 NUM2: ds &
0038 70 SUM: ds 4
71 ;
——— ' 72 CSES
73 7 This is the console I0 routine cluster.
74 ;
75 s This routine outputs a Carriage Return and
76 7 a Lina Feed
77 PUT_CRLF:
0000 78 CR equ O0DH ; carriage return
000a 79 LF equ O0AH ;7 line feed
80 ;
005A 7400 31 mov A,#cr
005C 120078 82 call put_char
005F 740A 83 mov A,#1f
0061 120078 84 call put_char
0064 22 85 ret
86 ;
87 7 Routine outputs a null-terminated string located
833 ; in CCDE memory, whos2 address is given in DPTR.
89 PUT_STRING:
0065 E&4 30 clr A
0066 93 91 movc A,RA+DPTR
0067 6006 92 jz exit
006% 1200378 9?3 call put_char
006C A3 94 inc DPTR
0060 8OF6 ¥5 jmp  put_string
96 EXIT:
006F 22 97 ret
98 ;
99 ; Routineg outputs a string located in DATA memory.,
100 ; whosz address is in R1 and its length in R2.
101 PUT_DATA_STR:
0070 &7 102 mov A,3R1

Figure K-1. Sample Absolute Program (Cont’d.)
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Changing Absolute Programs to Relocatable Programs

MCS=51 MACRO ASSEMBLER

PAGE 3

SOURCE

call put_char

inc R1

dinz R2,0ut_data_str
rat

;
; This routine outputs a single character to console.
+ The character is given in A,

PUT_CHaR:
Jab  TI,
clr TI
mov S3UF,A
ret

’
; This routina gets & 4 character string from console
; and stores it in memory at the address given in RO.
; If a AX is received, routine starts over again.
GET_NUM:

mov R2,#4 ; set up string length as 4

mov R1,00H ; RO value may be needed for restart
GET_LOOP:

call get_char
; Next 4 instructions handle “X=- the routine starts
; over if received
clr ACC.7" ; clear the parity bit
cjne A,#18H,GO_ON ; if not ~X- go on
call put_crlf
Jmp get_num

GG_ON:
mov 3R1,A
inc R1
djnz R2,get_loop
ret

;

; This routine gets a single character from console.
s The character is returned in A,
G

ET_CHAR:
jnb RI,3
clr RI
mov A,SBUF
ret

This section handles conversion from ASCII to binary
and back. The pinary numbers are signed one-byte
integers, i.e. their range is =128 to +127. Their
ASCII represantation is always 4 characters long-
1.e. a sign followed by 3 digits.

Ne Ne Ve Ne LN

ZERC EQU °0°
PLUS EQU “+°
MINUS EQU °=°
;
s This routine converts ASCII to binarye.
; INPUT- a & character string pointed at by R1. The
; number range must be =128 to +127, and the
; string must have 3 digits preceded by a sign.
; OUTPUT- a signed one-byte integer, located where
; the input string started (pointad at by R1).
ASC8IN:

mov R0O,201H ; R1 original value is needed later
; Compute first digit value, and store it in TEMP
TEMP equ K3

Lo 98y LINE
0071 120078 103
gd74 Q9 104
3075 DAF? 105
0077 22 106
107

138

109

110

0078 3099F0 111
0073 C299 112
0070 F599 113
007F 22 114
115

116

117

118

119

J080 TAD4 120
2082 A900 121
122

2084 120095 123
124

125

0087 C2E7 126
0089 B41804 127
008C 1154 128
008& 80FQ 129
130

0090 F7 131
0091 09 132
0092 DAFQ 133
0094 22 134
135

136

137

. 138

0095 3098FD 139y
0098 C298 140
0094 E599 141
039¢C 22 142
143

144

145

146

147

148

149

0030 150
0023 151
Qg2o 152
153

156

155

156

157

158

159

160

0090 A8D1 101
1562

REG 163
009F 08 164
0040 E6 165
00A1 C3 166
J0A2 9430 167
004« 75F064 148
0047 A4 1679
00a8 F8 172
171

0049 08 172
00AaaA E6 173
00aB 9430 174
004D 75F004A 175
0080 A4 176

inc RO

mov A,3R0
clr C

subb A,Hzero
mov 8,%130
mul AB

mov TEMP,A
Compute the second digit value
inc RQ

mov A,3R0
subb A,d4zero
mov B8,%10
mul A8

Figure K-1. Sample Absolute Program (Cont’d.)
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MCS=~51 MACRO ASSEMBLER PAGE '3
LCC 0oBJ LINE SOURCE
177 ; Add the value of the second digit to num.
0031 238 178 add A,TEMP
00B2 F8 179 mov TEMP,A
180 s get third digit and its value to total
0083 08 181 inc RO
0084 E6 182 mov A,3R0
0085 C3 183 clr C
0086 9430 184 subb Asfzero
0088 28 185 add A,TEMP
0089 F8 18¢ mov TEMP,A
187 ; test the sign, and complement the number if the
188 s sign is a minus
008A E7 189 mov A,3R1
0088 B42004 190 cjne A,#minuss,pos ;skip the next & instructions
191 ;if the number is positive
00BE €8 192 mov A,TEMP
00BF Fé& 193 cpl A
00C0 04 194 inc A
00C1 F8 195 mov TEMP,A
1396 ;
197 ; epilogue- store tha result and exit
198 pos:
00C2 ES8 199 mov A,TEMP
00C3 F7 200 mov IRT,A
00Cae 22 201 ret
202 ;
203 ; This routine converts binary to ASCII.
204 ; INPUT- @& signed one-byte integer, pointed at by R1
295 ; DUTPUT- a 4 character string, located where the
206 H input number was (pointed at by R1).
207 BINASC:
00€e7 208 SIGN bit ACC.7
209 ; Get the numpar, find its sign and store its sign
Q3Cs5 E7 210 mov  A,3R1
0QCe6 7723 211 mov 3R1,#plus ;store a plus sign (over-
E 212 suritten by minus if needed)
J0C8 30E70¢ 213 jnb signs,go_on? stest the sign bit
214 s Next 3 1nstructions handle negative numbers
0J3CB 7720 215 mov 2R1,#minus /store a minus sign
00CD 14 216 dec A
J0CE F& 217 cpl A
218 ; -Sactor out the first digit
215 G3_ONZ:
QaCF (9 220 inc R1
J030 75F084 221 mov B,2100
0003 84 222 div 4B
0004 2430 223 add A,Rzero
J0D6 F7 2¢4 mov  2R1,4 ;store the first digit
225 ; Factor out the second digit
0d07 09 226 inc R1
0008 ESFQ 227 mov A,5
000a 75F00A 225 mov 8,810
300D 34 229 div A3
00DE 2430 230 add As2zero
00EQ F7 231 mov. 3IR1,A /store the second digit
232 s Store tha third digit
J0E1 09 233 inc R1
JO0EZ2 E5FQ 234 mov A,8
00E4 2430 235 add Asdzero
Q0E6 F7 23¢ mov 2R1,4 ;store the third digit
237 ; note that we return without restoring R1
007 22 238 ret
239 ;
240 END

ASSEMBLY COMPLETE, NO ERRGORS FGUND

Figure K-1. Sample Absolute Program (Cont’d.)
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A (accumulator), 1-12, 2-2
Absolute segments, 1-3
AC (auxiliary carry flag), 1-7, 1-13, 2-7
ACALL code address, 3-4—3-5, B-2,
B-9—B-13
ACC (accumulator), 1-12, 1-13, 1-14
see also, CALL, 3-24
LCALL, 3-69, 3-70
ADD
Arithmetic Function, 1-10
A #data, 3-6, B-2, B-9
A,@Rr, 3-7, B-2, B-9
A,Rr, 3-8, B-2, B-9
A.,data address, 3-9, B-2, B-9
ADDC
Arithmetic function, 1-10
A.#data, 3-10, B-2, B-9
A,@Rr, 3-11, 3-12, B-2, B-9
A,Rr, 3-13, B-2, B-9
A,data address, 3-14, B-2, B-9, B-10
Address, Data unit, 1-9, 1-10
AJMP code address, 3-15, B-2, B-9—B-12
see also, In-Block Jumps and calls, 2-8
JMP, 3-59
LIMP, 3-71
SIMP, 3-122
ANL )
Logical function, 1-10
A,#data, 3-16, B-2, B-10
A,@Rr, 3-17, B-2, B-10
A,Rr, 3-18, B-2, B-10
A,data address, 3-19, B-2, B-10
C,bit address, 3-20, B-2, B-11
C,/bit address, 3-21, B-2, B-11
data address ,#data, 3-22, B-2, B-10
data address A, 3-23, B-2, B-10
Arithmetic and Logic Unit, 1-7, 1-10
ASCII Characters
in strings, 2-10, 4-8
Codes, H-1
ASMS51 invocation, 1-4—1-6
Assembler, 1-1
Assembler (ASM51), 1-3
Assembler controls, 1-1
Assembler directives, 1-1, 4-1
Assembler State Controls 4-1, 4-10
Assembly-time expressions, 2-1
ATTRIBUTES, 7-20

B (multiplication register), 1-7, 1-12

Binary riumbers, expressing, 2-9

BITADDRESSABLE, 4-4

Bit addressing, 1-14, 2-1, 2-5—2-7

Bit address space, 1-8, 1-9, 2-6

Bit, Data unit, 1-7, 1-9

BIT directive, 2-1, 2-5, 2-11, 4-1, 4-5,
4-10, C-1

Bit selector (‘“.”’), 1-13, 2-5
BNF, A-1
Boolean Functions, 1-6
see also, ANL, 3-20, 3-21

CLR, 3-34, 3-35

CPL, 3-37, 3-38

JB, 3-53, 3-54

JBC, 3-55, 3-56

JC, 3-57, 3-58

JNB, 3-61, 3-62

JNGC, 3-63, 3-64

MOV, 3-79, 3-84

ORL, 3-106, 3-107

SETB, 3-120, 3-121
Bracket Function, 5-9, E-1
BSEG directive, 4-1, 4-11, C-1
Byte, Data unit, 1-7, 1-9

C,22
CALL code address, 3-24
seealso ACALL, 3-4, 3-5
LCALL, 3-69, 3-70
call-pattern, 5-2, 5-3, 5-5
Character strings in expressions, 2-10, 2-11,
4-8,4-9
see also ASCII, H-1
CINE
@Rr,#data address, 3-25, 3-26, B-3, B-12
A, #data ,code address, 3-27, 3-28, B-3,
B-12
A,data address ,code address, 3-29, 3-30,
B-3, B-12
Rr,#data,code address, 3-31, 3-32, B-3,
B-12
CLR
A, 3-33, B-3, B-12
C, 3-34, B-3, B-12
bit address, 3-35, B-3, B-12
Code Addressing, 2-1, 2-7, 2-9
Code address space, 1-8
CODE directive, 2-1, 2-11, 4-1, 4-3, 4-7,
4-10
Comment Function, 5-8, E-1
commercial at sign @, 2-3
conditional assembly, 5-2
Console 1/0 built-in macro, 5-18, E-1
Control line, 6-2, A-2
Conversion to Hexidecimal Format, 1-4
CPL
Logical Function, 1-10
A, 3-36, B-3, B-13
C, 3-37, B-3, B-11
bit address, 3-38, B-3, B-11
CSEG directive, 4-1, 4-11, C-1
CY (carry flag), 1-13, 2-7
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Index

DA (control) see DATE control
DA
Arithmetic function, 1-10
A, 3-39, B-3, B-12
Data Addressing, 2-4, 2-5
on chip, 2-1
Data address space, 1-8, 1-9
DATA directive, 2-1, 2-11, 4-1, 4-3, 4-6,
4-10, C-1
Data Pointer (DPTR), 1-10, 2-2
DATE control, 6-2, 6-4, D-1
DB (control) see DEBUG control
DB directive, 4-1, 4-8, C-1
DBIT directive, 4-1, 4-7, 4-8, C-1
DEBUG control, 1-3, 6-2, 6-4, D-1
Debugging, 1-2
DEC
Arithmetic function, 1-10
@Rr, 3-40, B-3, B-9
A, 3+41, B-3, B-9
Rr, 3-42, B-3, B-9
data address, 3-43, B-3, B-9
Decimal numbers, expressing, 2-9
DEFINE, 5-2—5-7, E-1
delimiters, 5-18—5-21
Directives
Assembler, 4-1—4-12, C-1
end of program, 4-10
location counter control, 4-7, 4-8
symbol definition, 4-3—4-7
DIV
Arithmetic function, 1-10
AB, 3-44, B-3, B-11
DINZ
Rr,code address, 3-45, B-4, B-12
data address ,code address, 3-46, 3-47,
B-4, B-12
dollar sign ($), 4-2
DPH, 1-7, 1-12
see also Data Pointer, 2-2
DPL, 1-7,1-12
see also Data Pointer, 2-2
DPTR see Data Pointer, 2-2
DS directive, 4-1, 4-7, C-1
DSEG directive, 4-1, 4-11, C-1
DW directive, 4-1, 4-8, 4-9, C-1

EA (Enable All Interrupts), 1-16, 2-7
EJsee EJECT
EJECT control, 6-2, 6-5, D-1
END directive, 4-1, 4-10, C-1
EP see ERRORPRINT control
EQS built-in macro, 5-12, 5-13, E-1
EQU directive, 4-1, 4-4, 4-5, 4-12, C-1
Error messages
Console, printed at
Fatal, 7-2
Internal, 7-2
170, 7-1
Listing file, printed in, 7-4—7-15
control, 7-13—7-14
Fatal, 7-15
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macro, 7-10—7-12

source, 7-4—7-10

Special, 7-14
ERRORPRINT control, 6-2, 6-5, D-1
ES (Enable Serial port interrupt), 1-16, 2-7
ESCAPE macro function, 5-9, E-1
ETO (Enable Timer 0 interrupt), 1-18, 2-7
ET1 (Enable Timer 1 interrupt), 1-18, 2-7
EVAL built-in macro, 5-11, 5-12, E-1
EXO0 (Enable external interrupt 0), 1-18, 2-7
EXI1 (Enable external interrupt 1), 1-18, 2-7
EXIT built-in macro, 5-15, E-1
EXTIO, 1-16
EXTI1, 1-16
extensions of filenames, 1-4
External Data address space, 1-8
EXTRN directive, 4-1, 4-9, 4-10, C-1

FO, 1-7, 1-13, 2-7
function, built-in macro, 5-2

GE see GEN
GEN
control, 6-2, 6-6, D-1
general relocatable expressions, 2-16
Generic call, 2-9
Generic jump, 2-9
GENONLY
control, 6-2, 6-6, D-1
GES built-in macro, 5-12, 5-13, E-1
grammar, language, A-1
GO see GENONLY
GTS built-in macro, 5-12, 5-13, E-1
see also DATE, 6-4
TITLE, 6-12

hardware, 1-6
Hexadecimal, 2-9

IC see INCLUDE control
IDATA Directive, 2-1, 2-4, 2-11, 4-1, 4-3,
4-6,4-10
IDATA space, 2-3
IE (Interrupt Enable), 1-7, 1-12, 1-15, 1-16,
1-18
IEO (Interrupt 0 Edge flag), 1-14, 2-7
1E1 (Interrupt 1 Edge flag), 1-14, 2-7
IF (built-in macro), 5-13, 5-14, E-1
Immediate Data(#), 2-1, 2-3
INBLOCK, 4-4
In-Block Jumps, 2-8
IN built-in macro, 5-18, E-1
INC
Arithmetic function, 1-10
@Rr, 3-48, B-4, B-9
A, 3-49, B-4, B-9
DPTR, 3-50, B-4, B-11
Rr, 3-51, B-4, B-9
data address, 3-52, B-4, B-9
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INCLUDE control, 6-3, 6-6, D-1
Indirect addressing (@), 1-9, 2-1, 2-2, 2-3
INPAGE, 4-4
instruction cycle, 1-7
INTO (Interupt O input pin), 1-15, 2-7
INT1 (Interupt 1 input pin), 1-15, 2-7
Internal data address space,
directly addressable, 1-8
indirectly addressable, 1-8
interrupt
control, 1-15—1-17
priority, 1-6
invocation line, 6-1
invocation line errors, 7-1, 7-2, 7-3
170 port, 1-6
1P (Interrupt Priority), 1-7, 1-12, 1-15, 1-16
ISEG, 4-1, 4-11
ITO (Interrupt 0 Type control bit), 1-14, 2-7
IT1 (Interrupt 1 Type control bit), 1-14, 2-7

JB bit address ,code address, 3-53, 3-54,
B-4, B-9

JBC bit address ,code address, 3-55, 3-56,
B-4, B-9

JC code address, 3-57, 3-58, B-4, B-10

JMP code address, generic, 3-59

JMP @A+DPTR, 3-60, B-4, B-10

JNB bit address ,code address, 3-61, 3-62,
B-4, B-9 ’

JNC code address, 3-63, 3-64, B-4, B-10

JNZ code address, 3-65, 3-66, B-4, B-10

JZ code address, 3-67, 3-68, B-5, B-10

Label, 4-2, 4-3
LCALL code address, 3-69, 3-70, B-5, B-9
see also ACALL, 3-4, 3-5
CALL, 3-24
LEN built-in macro, 5-16, E-1
LES, 5-12, 5-13, E-1
Llsee LIST
LIST control, 6-3, 6-7, D-1
listing file, 1-4
format, 7-15—7-17
heading, 7-18
literal character (*), 5-2, 5-21, 5-22
listing file trailer, 7-21
LIMP code address, 3-71, 3-72, B-5, B-9
see also AJMP, 3-15
JMP, 3-59
SIMP, 3-122
local-symbol-list, 5-2, 5-6, 5-7, E-1
location counter (8), 2-12, 4-2
symbol, 2-2
Long Jumps or Calls, 2-8
see also LCALL, 3-69, 3-70
LIMP, 3-71, 3-72
LTS, §5-12, 5-13, E-1

machine instructions, 1-1
macro
arithmetic expressions in, 5-11, E-3
—body, 5-2, 5-3, 5-7
built-in, 5-2
delimiters, 5-18—5-21
expressions, 5-10
identifier, 5-3
listing format, 7-15—7-18
parameters, 5-5
~time, 5-2
MACRO control, 6-3, 6-7, D-1
MATCH built-in macro, 5-17, E-1
memory addresses, 1-8
METACHAR built-in macro, 5-10, E-1
metacharacter (%), the, 5-2
Modular Programming, 1-2
module, 1-3
monolithic programs, 1-2
MOV
@Rr,#data, 3-72, B-5, B-10
@Rr,A, 3-73, B-5, B-13
@Rr,data address, 3-74, B-5, B-11
A, #data, 3-75, B-5, B-10
A,@Rr, 3-76, B-5, B-12
A,Rr, 3-77, B-5, B-12
A,data address, 3-78, B-5, B-12
C,bit address, 3-79, B-5, B-11
DPTR,#data, 3-80, B-5, B-11
Rr,#data, 3-81, B-5, B-11
Rr, A, 3-82, B-5, B-13
Rr,data address, 3-83, B-5, B-11
bit address, C, 3-84, B-5, B-11
data address ,#data, 3-85, B-5, B-10
data address,@Rr, 3-86, B-5, B-11
data address, A, 3-87, B-5, B-13
data address ,Rr, 3-88, B-6, B-11
data address ,data address, 3-89, B-6, B-11
MOVC
A,@A+DPTR, 3-90, B-6, B-11
A,@A+PC, 3-91, 3-92, B-6, B-11
MOVX
@DPTR,A, 3-93, B-6, B-13
@Rr,A, 3-94—3-95, B-6, B-13
A,@DPTR, 3-96, B-6, B-12
A,@Rr, 3-97, 3-98, B-6, B-12
MPL, 5-1
MR see MACRO control
MUL
Arithmetic function, 1-10
AB, 3-99, 3-100, B-6, B-11

NAME directive, 4-1, 4-10, 7-18, 7-20
NES, 5-12, 5-13, E-1

nibble, Data unit, 1-9

NODB see NODEBUG control
NODEBUG control, 6-2, 6-4, D-1

NOEP see NOERRORPRINT control
NOERRORPRINT control, 6-2, 6-5, D-1
NOGE see NOGEN control
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NOGEN control, 6-2, 6-6, D-1

listing format, 7-15—7-18
NOLIsee NOLIST control
NOLIST control, 6-3, 6-7, D-1
NOMACRO control, 6-3, 6-7, D-1
NOMR see NOMACRO control
NOOBIJECT control, 6-3, 6-8, D-1
NOOJ see NOOBJECT control
NOP, 3-101, B-6, B-9
NOPAGING control, 6-3, 6-8, D-1
NOPI see NOPAGING control
NOPR see NOPRINT control
NOPRINT control, 6-3, 6-10, D-2
NOREGISTERBANK, 6-3, 6-11, D-2
NOSB see NOSYMBOLS control
NOSYMBOLS control, 6-3, 6-11, D-2
NOXR see NOXREF control
NOXREF control, 6-3, 6-13, D-2
null string

assembler, 2-11, 4-8
macro processor, 5-2

NUMBER, 4-10
Numbers

specifying, 2-9

representation of, 2-10

OBJECT control, 6-3, 6-8, D-1
Object file, 1-3
OBJHEX Code conversion program, 1-4
Octal, 2-9
0lJ see OBJECT control
Operands #
Operators, Assembly-time
Arithmetic, 2-13
Logical, 2-13
Relational, 2-14, 2-15
Special Assembler, 2-14
Operator Precedence, 2-15
Operators, macro, 5-10
ORG directive, 4-1, 4-2, 4-11, C-1
ORL
Logical function, 1-10
A, #data, 3-102, B-6, B-10
A,@Rr, 3-103, B-6, B-10
A,Rr, 3-104, B-6, B-10
A,data address, 3-105, B-6, B-10
C,bit address, 3-106, B-6, B-10
C,/bit address, 3-107, B-6, B-11
data address ,#data, 3-108, B-6, B-10
daia address A, 3-109, B-6, B-10
OUT built-in macro, 5-18, E-1-
OV (overflow flag), 1-7, 1-13, 2-7

P (parity flag), 1-7, 1-13, 2-7
PAGING control, 6-3, 6-8, D-1
PAGELENGTH control, 6-3, 6-9, D-1
PAGEWIDTH control, 6-3, 6-9, D-1
PC, 1-7, 1-11,2-2

see also, program counter, 2-2
Pl see PAGING control
PL see PAGELENGTH control
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POP data address, 3-110, B-7, B-12

Port 0 (P0) see 1/0 Port, 1-6

Port 1 (P1)see 1/0 Port, 1-6

Port 2 (P2) see 1/0 Port, 1-6

Port 3 (P3), 1-14

see also 1/0 Port, 1-6

poundsign (#), 2-3

PR see PRINT control

predefined bit addresses, 2-7

predefined symbolic register addresses

(AR0-AR7), 4-12

PRINT control, 6-3, 6-10, D-2

Program, 1-3

Program counter, 1-6, 1-9, 2-2

Program linkage, 4-1, 4-9

Program memory, 1-8

Program Status Word (PSW), 1-13

PS (Priority of Serial Port Interrupt), 1-16,
2-7

PSW see Program Status Word, 1-13

PTO (Priority of Timer O Interrupt), 1-16,
2-7

PT1 (Priority of Timer 1 Interrupt), 1-16,
2-7

PUBLIC directive, 4-1, 4-9

public symbols, 2-16

PUSH data address, 3-111, B-7, B-12

PW see PAGEWIDTH control

PXO (Priority of External Interrupt 0),
1-16, 2-7

PX1 (Priority of External Interrupt 1),
1-16, 2-7

RO, R1, R2, R3, R4, R5, R6, R7, 1-11, 2-2
see also, registers, General-purpose, 1-11
RAM memory, 1-6
RD (Read Data external), 1-15, 2-7
register
Banks, 1-11
General-purpose, 1-11
Program addressable, 1-12
value at reset, 1-17
register address symbols ARO-AR7, 2-2
REGISTERBANK, 6-3, 6-11
Relative Jumps, 2-8
Relative offset, 2-8
Relocatable Expression Evaluation, 2-16
relocatable object code, 1-3
relocatable segments, 2-16
relocatable symbol, 2-16
Relocation and Linkage, 1-4
relocation types, 4-3
REN (Receive Enable), 1-15, 2-7
REPEAT built-in macro, 5-15, E-1
Reset, 1-17
RESTORE control, 6-3, 6-10, D-2
RET, 3-112, 3-113, B-7, B-9
RETI, 3-114, 3-115, B-7, B-9
return value, 5-2
RLS51, 1-4
RL A, 3-116, B-7, B-9
RLCA, 3-117, B-7, B-9
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RL-time expressions, 2-1

RR A, 3-118, B-7, B-9

RRCA, 3-119, B-7, B-9

RS see RESTORE control

RSO (Register Select Bit 0), 1-7, 1-11, 1-1Z
2-7

RS1 (Register Select Bit 1), 1-7, 1-11, 1-13,
2-7

RSEG, 4-1, 4-11

RXD (Serial Port Receive pin), 1-15, 2-7

SA see SAVE control
SAVE control, 6-3, 6-10
SB see SYMBOLS control
SBUF (Serial Port Buffer), 1-7, 1-12
SCON (Serial Port Control), 1-7, 1-12, 1-15
scope, 2-11
external, 2-11
local, 2-11
public, 2-11
segment, 1-2
SEGMENT directive, 4-1, 4-3
segment type, 2-1, 2-11, 4-10
attributes, 4-3
BIT, 2-11
CODE, 2-11
conventions, 2-12
DATA, 2-11
IDATA, 2-11
in expressions, 2-15
of operands, 2-3—2-5, 2-8, 2-9
of symbols, 4-4—4-6
XDATA, 2-11
Segment Selection Directives, 4-1, 4-11
serial 170 Port, 1-6, 1-7, 1-15
SETB
C, 3-120, B-7, B-12
bit address, 3-121, B-7, B-12
SET built-in macro, 5-11, E-1
SET directive, 4-1, 4-5, C-1
simple relocatable expressions, 2-16
SINT, 1-16
SIMP code address, 3-122, B-7, B-11
SMO (Serial Mode Control bit 0), 1-15, 2-7
SM1 (Serial Mode Control bit 1), 1-15, 2-7
SM2 (Serial Mode Control bit 2), 1-15, 2-7
source listing, 7-18
SP (Stack Pointer), 1-12, 1-17, 1-19
see also stack, 1-11
Special Assembler symbols, 2-1, 2-2
see also EQU directive, 4-4, 4-5
Stack, 1-11
stack segment, 4-4
Statement Labels, 4-2
Storage Initialization/Reservation
directives (DS, DB, DW, DBIT), 4-1,
4-2,4-7—4-9
SUBB
Arithmetic function, 1-10
A,#data, 3-123, B-7, B-11
A,@Rr, 3-124—3-125, B-7, B-11
A,Rr, 3-126, 127, B-7, B-11
A,data address, 3-128, 3-129, B-7, B-11

Index

SUBSTR built-in macro, 5-16, 5-17, E-1
SWAP A, 3-130, B-7, B-12
symbol, 2-11, 4-4
definition, 4-1, 4-2, 4-3
names, 4-2
see also BIT, 4-5
DATA, 4-6
EQU, 4-4, 4-5
SET, 4-5
XDATA, 4-6
use of, 2-11, 2-12
SYMBOLS control, 6-3, 6-11, D-2

TITLE control, 6-3, 6-12, D-2
TO (Timer/counter 0 External flag), 1-15,
2-7
T1 (Timer/counter 1 External flag), 1-15,
2-7 ,

TCON (Timer Control), 1-7, 1-12
TFO (Timer 0 Overflow Flag), 1-13, 2-7
TF1 (Timer 1 Overflow Flag), 1-13, 2-7
THO (Timer 0 high byte), 1-7, 1-12
THI1 (Timer 1 high byte), 1-7, 1-12
TIMERO, 1-17
TIMERI, 1-17
TLO (Timer 0 low byte), 1-7, 1-12
TL1 (Timer 1 low byte), 1-7, 1-12
TMOD (Timer Mode), 1-7, 1-12, 1-14
TRO (Timer 0 Run control bit), 1-14, 2-7
TR1 (Timer 1 Run control bit), 1-14, 2-7
TT see TITLE control
two-pass assembler, 4-1
TXD (Serial Port Transmit bit), 1-15, 2-7
Type, 2-11

address, 2-11

number, 2-11

register, 2-11

segment, 2-11
TYPE, 7-20
typeless symbol, 4-10
type “REG”’, 4-4

UNIT, 4-4

UPM, 1-6

UPP, 1-6

Use of symbols, 2-11

USING directive, 2-2, 4-1, 4-12

Value, 2-11
constant value, 2-11
register name, 2-11
segment base address, 2-11
symbol address, 2-11
VALUE, 7-20

WF see WORKFILES control

WHILE built-in macro, 5-14, E-1

words, Data Unit, 1-9

WORKFILES control, 6-3, 6-12, D-2

WR (write Data for External Memory),

1-15,2-7

Writing, Assembling, and Debugging an

MCS-51 Program, 1-4
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XCH XRL

A,@Rr, 3-131, B-7, B-12 Logical function, 1-10

A,Rr, 3-132, B-7, B-12 A #data, 3-136, B-8, B-10

A,data address, 3-133, B-7, B-12 A,@Rr, 3-137, B-8, B-10
XCHD A,@Rr, 3-134, 3-135, B-8, B-12 ) A,Rr, 3-138, B-8, B-10
XDATA directive, 2-1, 2-11, 4-1, 4-3, 4-6, A,data address, 3-139, B-8, B-10

4-10 data address ,#data, 3-140, B-8, B-10

XR see XREF control data address,A, 3-141, B-8, B-10
XREF control, 6-3, 6-13, 7-20, 7-21, D-2 XSEG directive, 4-1, 4-6, 4-11, C-2
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