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USB Receive Hub Address Endpoint 7 (USBRXHUBADDRY7), offset OXOBE .................... 1047
USB Receive Hub Address Endpoint 8 (USBRXHUBADDRS), offset 0x0C6 .................... 1047
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Register 108: USB Receive Hub Address Endpoint 9 (USBRXHUBADDRDY), offset OxOCE .................... 1047
Register 109: USB Receive Hub Address Endpoint 10 (USBRXHUBADDR10), offset 0x0D6 ................. 1047
Register 110: USB Receive Hub Address Endpoint 11 (USBRXHUBADDR11), offset OXODE ................. 1047
Register 111: USB Receive Hub Address Endpoint 12 (USBRXHUBADDR12), offset OX0E6 ................. 1047
Register 112: USB Receive Hub Address Endpoint 13 (USBRXHUBADDR13), offset OxOEE ................ 1047
Register 113: USB Receive Hub Address Endpoint 14 (USBRXHUBADDR14), offset 0x0F6 ................. 1047
Register 114: USB Receive Hub Address Endpoint 15 (USBRXHUBADDR15), offset OXOFE ................. 1047
Register 115: USB Receive Hub Port Endpoint 1 (USBRXHUBPORT1), offset 0X08F ..............ccc..eees 1049
Register 116: USB Receive Hub Port Endpoint 2 (USBRXHUBPORT?2), offset 0X097 ..........ccooeevvvnieeees 1049
Register 117: USB Receive Hub Port Endpoint 3 (USBRXHUBPORT3), offset OX09F ..............ccccevvunnn. 1049
Register 118: USB Receive Hub Port Endpoint 4 (USBRXHUBPORT4), offset OX0A7 ........cceeevvvevvnnnnnnn. 1049
Register 119: USB Receive Hub Port Endpoint 5 (USBRXHUBPORTS5), offset OXOAF ............cccccoevneee. 1049
Register 120: USB Receive Hub Port Endpoint 6 (USBRXHUBPORT®6), offset OX0B7 .............ccccvvnneneen. 1049
Register 121: USB Receive Hub Port Endpoint 7 (USBRXHUBPORTY), offset OXOBF ..............ccccoee. 1049
Register 122: USB Receive Hub Port Endpoint 8 (USBRXHUBPORTS), offset OXOC7 ............ccccevueeenn. 1049
Register 123: USB Receive Hub Port Endpoint 9 (USBRXHUBPORT?Y), offset OXOCF .............ccccevvnnnen. 1049
Register 124: USB Receive Hub Port Endpoint 10 (USBRXHUBPORT10), offset 0x0D7 ....................... 1049
Register 125: USB Receive Hub Port Endpoint 11 (USBRXHUBPORT11), offset O0xODF ....................... 1049
Register 126: USB Receive Hub Port Endpoint 12 (USBRXHUBPORT12), offset OX0E7 ....................... 1049
Register 127: USB Receive Hub Port Endpoint 13 (USBRXHUBPORT13), offset OX0EF ....................... 1049
Register 128: USB Receive Hub Port Endpoint 14 (USBRXHUBPORT14), offset OXOF7 ............cc......... 1049
Register 129: USB Receive Hub Port Endpoint 15 (USBRXHUBPORT15), offset OXOFF ....................... 1049
Register 130: USB Maximum Transmit Data Endpoint 1 (USBTXMAXP1), offset 0x110 ..........cccceevvnnnnen. 1051
Register 131: USB Maximum Transmit Data Endpoint 2 (USBTXMAXP2), offset 0x120 ..........c............. 1051
Register 132: USB Maximum Transmit Data Endpoint 3 (USBTXMAXP3), offset 0x130 ............cccvvnnenees 1051
Register 133: USB Maximum Transmit Data Endpoint 4 (USBTXMAXP4), offset 0x140 ............ccceuveees 1051
Register 134: USB Maximum Transmit Data Endpoint 5 (USBTXMAXPS), offset 0x150 ... 1051
Register 135: USB Maximum Transmit Data Endpoint 6 (USBTXMAXPG6), offset 0x160 ..............c.c......... 1051
Register 136: USB Maximum Transmit Data Endpoint 7 (USBTXMAXP7), offset 0x170 ..........c...cceuneeee. 1051
Register 137: USB Maximum Transmit Data Endpoint 8 (USBTXMAXP8), offset 0x180 ........................ 1051
Register 138: USB Maximum Transmit Data Endpoint 9 (USBTXMAXP9), offset 0x190 .............cccuuvenee. 1051
Register 139: USB Maximum Transmit Data Endpoint 10 (USBTXMAXP10), offset OX1AO .................... 1051
Register 140: USB Maximum Transmit Data Endpoint 11 (USBTXMAXP11), offset Ox1B0 ..................... 1051
Register 141: USB Maximum Transmit Data Endpoint 12 (USBTXMAXP12), offset 0X1CO .................... 1051
Register 142: USB Maximum Transmit Data Endpoint 13 (USBTXMAXP13), offset 0x1DO .................... 1051
Register 143: USB Maximum Transmit Data Endpoint 14 (USBTXMAXP14), offset OX1EO .................... 1051
Register 144: USB Maximum Transmit Data Endpoint 15 (USBTXMAXP15), offset OX1FO ..................... 1051
Register 145: USB Control and Status Endpoint O Low (USBCSRLDO), offset OX102 ...........ccccooveeiiiiieeens 1053
Register 146: USB Control and Status Endpoint 0 High (USBCSRHO), offset Ox103 ..........ccccoeeiiiiiieees 1057
Register 147: USB Receive Byte Count Endpoint 0 (USBCOUNTO), offset 0x108 ...........cccovviiiiiiiinineens 1059
Register 148: USB Type Endpoint 0 (USBTYPEQ), offset OXT0A ......coveiiiiiii e 1060
Register 149: USB NAK Limit (USBNAKLMT), offset OXTOB .......cooumiiiiiiiiiiiiiiiiiii e 1061
Register 150: USB Transmit Control and Status Endpoint 1 Low (USBTXCSRL1), offset 0x112 ............. 1062
Register 151: USB Transmit Control and Status Endpoint 2 Low (USBTXCSRL2), offset 0x122 ............. 1062
Register 152: USB Transmit Control and Status Endpoint 3 Low (USBTXCSRL3), offset 0x132 ............. 1062
Register 153: USB Transmit Control and Status Endpoint 4 Low (USBTXCSRL4), offset 0x142 ............. 1062
Register 154: USB Transmit Control and Status Endpoint 5 Low (USBTXCSRL5), offset 0x152 ............. 1062
Register 155: USB Transmit Control and Status Endpoint 6 Low (USBTXCSRLG6), offset 0x162 ............. 1062
December 01, 2010 33

Texas Instruments-Advance Information



Table of Contents

Register 156: USB Transmit Control and Status Endpoint 7 Low (USBTXCSRLY7), offset 0x172 ............. 1062
Register 157: USB Transmit Control and Status Endpoint 8 Low (USBTXCSRLS8), offset 0x182 ............. 1062
Register 158: USB Transmit Control and Status Endpoint 9 Low (USBTXCSRLY9), offset 0x192 ............. 1062
Register 159: USB Transmit Control and Status Endpoint 10 Low (USBTXCSRL10), offset Ox1A2 ......... 1062
Register 160: USB Transmit Control and Status Endpoint 11 Low (USBTXCSRL11), offset 0x1B2 ......... 1062
Register 161: USB Transmit Control and Status Endpoint 12 Low (USBTXCSRL12), offset 0x1C2 ........ 1062
Register 162: USB Transmit Control and Status Endpoint 13 Low (USBTXCSRL13), offset 0x1D2 ........ 1062
Register 163: USB Transmit Control and Status Endpoint 14 Low (USBTXCSRL14), offset Ox1E2 ......... 1062
Register 164: USB Transmit Control and Status Endpoint 15 Low (USBTXCSRL15), offset Ox1F2 ......... 1062
Register 165: USB Transmit Control and Status Endpoint 1 High (USBTXCSRH1), offset 0x113 ............ 1067
Register 166: USB Transmit Control and Status Endpoint 2 High (USBTXCSRH2), offset 0x123 ........... 1067
Register 167: USB Transmit Control and Status Endpoint 3 High (USBTXCSRH3), offset 0x133 ........... 1067
Register 168: USB Transmit Control and Status Endpoint 4 High (USBTXCSRH4), offset 0x143 ........... 1067
Register 169: USB Transmit Control and Status Endpoint 5 High (USBTXCSRHS5), offset 0x153 ........... 1067
Register 170: USB Transmit Control and Status Endpoint 6 High (USBTXCSRHS6), offset 0x163 ........... 1067
Register 171: USB Transmit Control and Status Endpoint 7 High (USBTXCSRHY7), offset 0x173 ........... 1067
Register 172: USB Transmit Control and Status Endpoint 8 High (USBTXCSRHS8), offset 0x183 ........... 1067
Register 173: USB Transmit Control and Status Endpoint 9 High (USBTXCSRH9), offset 0x193 ........... 1067
Register 174: USB Transmit Control and Status Endpoint 10 High (USBTXCSRH10), offset 0x1A3 ....... 1067
Register 175: USB Transmit Control and Status Endpoint 11 High (USBTXCSRH11), offset 0x1B3 ........ 1067
Register 176: USB Transmit Control and Status Endpoint 12 High (USBTXCSRH12), offset 0x1C3 ....... 1067
Register 177: USB Transmit Control and Status Endpoint 13 High (USBTXCSRH13), offset Ox1D3 ....... 1067
Register 178: USB Transmit Control and Status Endpoint 14 High (USBTXCSRH14), offset Ox1E3 ....... 1067
Register 179: USB Transmit Control and Status Endpoint 15 High (USBTXCSRH15), offset Ox1F3 ........ 1067
Register 180: USB Maximum Receive Data Endpoint 1 (USBRXMAXP1), offset 0x114 ...........cceevuneens 1071
Register 181: USB Maximum Receive Data Endpoint 2 (USBRXMAXP2), offset 0x124 .............cccc.occe. 1071
Register 182: USB Maximum Receive Data Endpoint 3 (USBRXMAXP3), offset 0x134 .............ccccceeeeee 1071
Register 183: USB Maximum Receive Data Endpoint 4 (USBRXMAXP4), offset 0x144 .............cccc....c. 1071
Register 184: USB Maximum Receive Data Endpoint 5 (USBRXMAXP5), offset 0x154 ..........c.c.cceuneeen. 1071
Register 185: USB Maximum Receive Data Endpoint 6 (USBRXMAXP®6), offset 0x164 ......................... 1071
Register 186: USB Maximum Receive Data Endpoint 7 (USBRXMAXP7), offset 0x174 ...........cccevvneeen. 1071
Register 187: USB Maximum Receive Data Endpoint 8 (USBRXMAXPS8), offset 0x184 .............cccc..ccc. 1071
Register 188: USB Maximum Receive Data Endpoint 9 (USBRXMAXP9), offset 0x194 .............cccc.occc. 1071
Register 189: USB Maximum Receive Data Endpoint 10 (USBRXMAXP10), offset OX1A4 ..................... 1071
Register 190: USB Maximum Receive Data Endpoint 11 (USBRXMAXP11), offset Ox1B4 ..................... 1071
Register 191: USB Maximum Receive Data Endpoint 12 (USBRXMAXP12), offset 0x1C4 ..................... 1071
Register 192: USB Maximum Receive Data Endpoint 13 (USBRXMAXP13), offset 0x1D4 ..................... 1071
Register 193: USB Maximum Receive Data Endpoint 14 (USBRXMAXP14), offset OX1E4 ..................... 1071
Register 194: USB Maximum Receive Data Endpoint 15 (USBRXMAXP15), offset Ox1F4 ..................... 1071
Register 195: USB Receive Control and Status Endpoint 1 Low (USBRXCSRL1), offset 0x116 ............. 1073
Register 196: USB Receive Control and Status Endpoint 2 Low (USBRXCSRL?2), offset 0x126 ............. 1073
Register 197: USB Receive Control and Status Endpoint 3 Low (USBRXCSRL3), offset 0x136 ............. 1073
Register 198: USB Receive Control and Status Endpoint 4 Low (USBRXCSRL4), offset 0x146 ............. 1073
Register 199: USB Receive Control and Status Endpoint 5 Low (USBRXCSRLS), offset 0x156 ............. 1073
Register 200: USB Receive Control and Status Endpoint 6 Low (USBRXCSRLSG), offset 0x166 ............. 1073
Register 201: USB Receive Control and Status Endpoint 7 Low (USBRXCSRLY7), offset 0x176 ............. 1073
Register 202: USB Receive Control and Status Endpoint 8 Low (USBRXCSRLS), offset 0x186 ............. 1073
Register 203: USB Receive Control and Status Endpoint 9 Low (USBRXCSRL9), offset 0x196 ............. 1073
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Register 204: USB Receive Control and Status Endpoint 10 Low (USBRXCSRL10), offset 0x1A6 ......... 1073
Register 205: USB Receive Control and Status Endpoint 11 Low (USBRXCSRL11), offset 0x1B6 .......... 1073
Register 206: USB Receive Control and Status Endpoint 12 Low (USBRXCSRL12), offset 0x1C6 ......... 1073
Register 207: USB Receive Control and Status Endpoint 13 Low (USBRXCSRL13), offset 0x1D6 ......... 1073
Register 208: USB Receive Control and Status Endpoint 14 Low (USBRXCSRL14), offset Ox1E6 ......... 1073
Register 209: USB Receive Control and Status Endpoint 15 Low (USBRXCSRL15), offset Ox1F6 ......... 1073
Register 210: USB Receive Control and Status Endpoint 1 High (USBRXCSRH1), offset 0x117 ............ 1078
Register 211: USB Receive Control and Status Endpoint 2 High (USBRXCSRH2), offset 0x127 ............ 1078
Register 212: USB Receive Control and Status Endpoint 3 High (USBRXCSRH3), offset 0x137 ............ 1078
Register 213: USB Receive Control and Status Endpoint 4 High (USBRXCSRH4), offset 0x147 ............ 1078
Register 214: USB Receive Control and Status Endpoint 5 High (USBRXCSRH5), offset 0x157 ............ 1078
Register 215: USB Receive Control and Status Endpoint 6 High (USBRXCSRHG6), offset 0x167 ............ 1078
Register 216: USB Receive Control and Status Endpoint 7 High (USBRXCSRH7), offset 0x177 ............ 1078
Register 217: USB Receive Control and Status Endpoint 8 High (USBRXCSRHS), offset 0x187 ............ 1078
Register 218: USB Receive Control and Status Endpoint 9 High (USBRXCSRH9), offset 0x197 ............ 1078
Register 219: USB Receive Control and Status Endpoint 10 High (USBRXCSRH10), offset Ox1A7 ........ 1078
Register 220: USB Receive Control and Status Endpoint 11 High (USBRXCSRH11), offset 0x1B7 ........ 1078
Register 221: USB Receive Control and Status Endpoint 12 High (USBRXCSRH12), offset 0x1C7 ........ 1078
Register 222: USB Receive Control and Status Endpoint 13 High (USBRXCSRH13), offset 0x1D7 ........ 1078
Register 223: USB Receive Control and Status Endpoint 14 High (USBRXCSRH14), offset Ox1E7 ........ 1078
Register 224: USB Receive Control and Status Endpoint 15 High (USBRXCSRH15), offset OX1F7 ........ 1078
Register 225: USB Receive Byte Count Endpoint 1 (USBRXCOUNT1), offset OX118 ........ccccoveviiiiiniienn. 1083
Register 226: USB Receive Byte Count Endpoint 2 (USBRXCOUNT2), offset 0x128 ...........cccevvvevnnnnnnn. 1083
Register 227: USB Receive Byte Count Endpoint 3 (USBRXCOUNTS3), offset 0x138 ............cccvveinnnnnnn. 1083
Register 228: USB Receive Byte Count Endpoint 4 (USBRXCOUNT4), offset O0x148 ..........cccovevvivinees 1083
Register 229: USB Receive Byte Count Endpoint 5 (USBRXCOUNTS), offset OX158 ..........cccoieieiinnieens 1083
Register 230: USB Receive Byte Count Endpoint 6 (USBRXCOUNT®6), offset OX168 ............c.oceeevnneees 1083
Register 231: USB Receive Byte Count Endpoint 7 (USBRXCOUNT?7), offset OX178 .........ccccoeeiiiiieis 1083
Register 232: USB Receive Byte Count Endpoint 8 (USBRXCOUNTS8), offset O0x188 ............cccvvvevnnnnnnn. 1083
Register 233: USB Receive Byte Count Endpoint 9 (USBRXCOUNTY), offset 0x198 ............ccceeennnnnnn. 1083
Register 234: USB Receive Byte Count Endpoint 10 (USBRXCOUNT10), offset OX1A8 ..........cccevvunnnnees 1083
Register 235: USB Receive Byte Count Endpoint 11 (USBRXCOUNT11), offset 0x1B8 .............c..ccoee. 1083
Register 236: USB Receive Byte Count Endpoint 12 (USBRXCOUNT12), offset OX1C8 ... 1083
Register 237: USB Receive Byte Count Endpoint 13 (USBRXCOUNT13), offset 0x1D8 ............cccvvvnnnn. 1083
Register 238: USB Receive Byte Count Endpoint 14 (USBRXCOUNT14), offset OX1ES8 ........................ 1083
Register 239: USB Receive Byte Count Endpoint 15 (USBRXCOUNT15), offset OX1F8 ........................ 1083
Register 240: USB Host Transmit Configure Type Endpoint 1 (USBTXTYPE1), offset OX11A ................. 1085
Register 241: USB Host Transmit Configure Type Endpoint 2 (USBTXTYPE2), offset 0x12A ................. 1085
Register 242: USB Host Transmit Configure Type Endpoint 3 (USBTXTYPES3), offset 0x13A ................. 1085
Register 243: USB Host Transmit Configure Type Endpoint 4 (USBTXTYPE4), offset 0x14A ................. 1085
Register 244: USB Host Transmit Configure Type Endpoint 5 (USBTXTYPES), offset Ox15A ................. 1085
Register 245: USB Host Transmit Configure Type Endpoint 6 (USBTXTYPESG), offset Ox16A ................. 1085
Register 246: USB Host Transmit Configure Type Endpoint 7 (USBTXTYPE?), offset Ox17A ................. 1085
Register 247: USB Host Transmit Configure Type Endpoint 8 (USBTXTYPES), offset 0x18A ................. 1085
Register 248: USB Host Transmit Configure Type Endpoint 9 (USBTXTYPED9), offset 0x19A ................. 1085
Register 249: USB Host Transmit Configure Type Endpoint 10 (USBTXTYPE10), offset OX1AA ............. 1085
Register 250: USB Host Transmit Configure Type Endpoint 11 (USBTXTYPE11), offset Ox1BA ............. 1085
Register 251: USB Host Transmit Configure Type Endpoint 12 (USBTXTYPE12), offset OX1CA ............. 1085
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Register 252: USB Host Transmit Configure Type Endpoint 13 (USBTXTYPE13), offset 0x1DA ............. 1085
Register 253: USB Host Transmit Configure Type Endpoint 14 (USBTXTYPE14), offset OX1EA ............. 1085
Register 254: USB Host Transmit Configure Type Endpoint 15 (USBTXTYPE15), offset Ox1FA ............. 1085
Register 255: USB Host Transmit Interval Endpoint 1 (USBTXINTERVAL1), offset OX11B ..................... 1087
Register 256: USB Host Transmit Interval Endpoint 2 (USBTXINTERVAL?2), offset 0x12B ..................... 1087
Register 257: USB Host Transmit Interval Endpoint 3 (USBTXINTERVALS3), offset 0x13B ..................... 1087
Register 258: USB Host Transmit Interval Endpoint 4 (USBTXINTERVAL4), offset 0x14B ..................... 1087
Register 259: USB Host Transmit Interval Endpoint 5 (USBTXINTERVALS), offset Ox15B ..................... 1087
Register 260: USB Host Transmit Interval Endpoint 6 (USBTXINTERVALG), offset Ox16B ..................... 1087
Register 261: USB Host Transmit Interval Endpoint 7 (USBTXINTERVALY), offset OX17B ..................... 1087
Register 262: USB Host Transmit Interval Endpoint 8 (USBTXINTERVALS), offset 0x18B ..................... 1087
Register 263: USB Host Transmit Interval Endpoint 9 (USBTXINTERVALD9), offset Ox19B ..................... 1087
Register 264: USB Host Transmit Interval Endpoint 10 (USBTXINTERVAL10), offset OX1AB ................. 1087
Register 265: USB Host Transmit Interval Endpoint 11 (USBTXINTERVAL11), offset 0Ox1BB .................. 1087
Register 266: USB Host Transmit Interval Endpoint 12 (USBTXINTERVAL12), offset 0x1CB ................. 1087
Register 267: USB Host Transmit Interval Endpoint 13 (USBTXINTERVAL13), offset 0x1DB ................. 1087
Register 268: USB Host Transmit Interval Endpoint 14 (USBTXINTERVAL14), offset OX1EB ................. 1087
Register 269: USB Host Transmit Interval Endpoint 15 (USBTXINTERVAL15), offset OX1FB ................. 1087
Register 270: USB Host Configure Receive Type Endpoint 1 (USBRXTYPE1), offset 0x11C ................. 1089
Register 271: USB Host Configure Receive Type Endpoint 2 (USBRXTYPEZ2), offset 0x12C ................. 1089
Register 272: USB Host Configure Receive Type Endpoint 3 (USBRXTYPES3), offset 0x13C ................. 1089
Register 273: USB Host Configure Receive Type Endpoint 4 (USBRXTYPE4), offset 0x14C ................. 1089
Register 274: USB Host Configure Receive Type Endpoint 5 (USBRXTYPES), offset 0x15C ................. 1089
Register 275: USB Host Configure Receive Type Endpoint 6 (USBRXTYPESB), offset 0x16C ................. 1089
Register 276: USB Host Configure Receive Type Endpoint 7 (USBRXTYPEY), offset Ox17C ................. 1089
Register 277: USB Host Configure Receive Type Endpoint 8 (USBRXTYPES), offset 0x18C ................. 1089
Register 278: USB Host Configure Receive Type Endpoint 9 (USBRXTYPEDY), offset 0x19C ................. 1089
Register 279: USB Host Configure Receive Type Endpoint 10 (USBRXTYPE10), offset 0X1AC ............. 1089
Register 280: USB Host Configure Receive Type Endpoint 11 (USBRXTYPE11), offset 0x1BC ............. 1089
Register 281: USB Host Configure Receive Type Endpoint 12 (USBRXTYPE12), offset 0x1CC ............. 1089
Register 282: USB Host Configure Receive Type Endpoint 13 (USBRXTYPE13), offset 0x1DC ............. 1089
Register 283: USB Host Configure Receive Type Endpoint 14 (USBRXTYPE14), offset OX1EC ............. 1089
Register 284: USB Host Configure Receive Type Endpoint 15 (USBRXTYPE15), offset Ox1FC ............. 1089
Register 285: USB Host Receive Polling Interval Endpoint 1 (USBRXINTERVAL1), offset 0x11D ........... 1091
Register 286: USB Host Receive Polling Interval Endpoint 2 (USBRXINTERVAL?2), offset 0x12D ........... 1091
Register 287: USB Host Receive Polling Interval Endpoint 3 (USBRXINTERVALS3), offset 0x13D ........... 1091
Register 288: USB Host Receive Polling Interval Endpoint 4 (USBRXINTERVAL4), offset 0x14D ........... 1091
Register 289: USB Host Receive Polling Interval Endpoint 5 (USBRXINTERVALS), offset 0x15D ........... 1091
Register 290: USB Host Receive Polling Interval Endpoint 6 (USBRXINTERVALSG), offset 0x16D ........... 1091
Register 291: USB Host Receive Polling Interval Endpoint 7 (USBRXINTERVAL?7), offset Ox17D ........... 1091
Register 292: USB Host Receive Polling Interval Endpoint 8 (USBRXINTERVALS), offset 0x18D ........... 1091
Register 293: USB Host Receive Polling Interval Endpoint 9 (USBRXINTERVALD9), offset 0x19D ........... 1091
Register 294: USB Host Receive Polling Interval Endpoint 10 (USBRXINTERVAL10), offset Ox1AD ...... 1091
Register 295: USB Host Receive Polling Interval Endpoint 11 (USBRXINTERVAL11), offset Ox1BD ....... 1091
Register 296: USB Host Receive Polling Interval Endpoint 12 (USBRXINTERVAL12), offset 0x1CD ...... 1091
Register 297: USB Host Receive Polling Interval Endpoint 13 (USBRXINTERVAL13), offset 0x1DD ...... 1091
Register 298: USB Host Receive Polling Interval Endpoint 14 (USBRXINTERVAL14), offset OX1ED ...... 1091
Register 299: USB Host Receive Polling Interval Endpoint 15 (USBRXINTERVAL15), offset Ox1FD ....... 1091
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Register 300: USB Request Packet Count in Block Transfer Endpoint 1 (USBRQPKTCOUNT1), offset

106 1SR PT TP 1093
Register 301: USB Request Packet Count in Block Transfer Endpoint 2 (USBRQPKTCOUNT2), offset

100610 PR 1093
Register 302: USB Request Packet Count in Block Transfer Endpoint 3 (USBRQPKTCOUNT3), offset

06 11O 1093
Register 303: USB Request Packet Count in Block Transfer Endpoint 4 (USBRQPKTCOUNT4), offset

0 B 1093
Register 304: USB Request Packet Count in Block Transfer Endpoint 5 (USBRQPKTCOUNTS), offset

X34 ittt n s 1093
Register 305: USB Request Packet Count in Block Transfer Endpoint 6 (USBRQPKTCOUNTS6), offset

L0 e K T PP PP 1093
Register 306: USB Request Packet Count in Block Transfer Endpoint 7 (USBRQPKTCOUNT7), offset

106 & PP SPUPPPRPPIN 1093
Register 307: USB Request Packet Count in Block Transfer Endpoint 8 (USBRQPKTCOUNTS8), offset

(006 771 PR 1093
Register 308: USB Request Packet Count in Block Transfer Endpoint 9 (USBRQPKTCOUNTY9), offset

0 7 1093
Register 309: USB Request Packet Count in Block Transfer Endpoint 10 (USBRQPKTCOUNT10), offset

L0 172 1093
Register 310: USB Request Packet Count in Block Transfer Endpoint 11 (USBRQPKTCOUNT11), offset

10 77 TP PP PPPUPPPPPPIN 1093
Register 311: USB Request Packet Count in Block Transfer Endpoint 12 (USBRQPKTCOUNT12), offset

L0 1S [ PSP PP 1093
Register 312: USB Request Packet Count in Block Transfer Endpoint 13 (USBRQPKTCOUNT13), offset

L0 1 PSP 1093
Register 313: USB Request Packet Count in Block Transfer Endpoint 14 (USBRQPKTCOUNT14), offset

(06 1 PR R 1093
Register 314: USB Request Packet Count in Block Transfer Endpoint 15 (USBRQPKTCOUNT15), offset

06 1 12U 1093
Register 315: USB Receive Double Packet Buffer Disable (USBRXDPKTBUFDIS), offset 0x340 ........... 1095
Register 316: USB Transmit Double Packet Buffer Disable (USBTXDPKTBUFDIS), offset 0x342 .......... 1097
Register 317: USB External Power Control (USBEPC), offset 0x400 ...........cccooeviiiiiiiiiiiieeie e, 1099
Register 318: USB External Power Control Raw Interrupt Status (USBEPCRIS), offset 0x404 ............... 1102
Register 319: USB External Power Control Interrupt Mask (USBEPCIM), offset 0x408 .............ccccoeeeees 1103
Register 320: USB External Power Control Interrupt Status and Clear (USBEPCISC), offset 0x40C ....... 1104
Register 321: USB Device RESUME Raw Interrupt Status (USBDRRIS), offset 0x410 ............ccccvvnieeees 1105
Register 322: USB Device RESUME Interrupt Mask (USBDRIM), offset 0x414 ...........cccoeeeiieviiieennennn, 1106
Register 323: USB Device RESUME Interrupt Status and Clear (USBDRISC), offset 0x418 .................. 1107
Register 324: USB General-Purpose Control and Status (USBGPCS), offset 0x41C ...........ccovveviiinneens 1108
Register 325: USB VBUS Droop Control (USBVDC), offset 0X430 .........ccoeevuiiiiiiiiiieieiiiieeeeii e 1109
Register 326: USB VBUS Droop Control Raw Interrupt Status (USBVDCRIS), offset 0x434 .................. 1110
Register 327: USB VBUS Droop Control Interrupt Mask (USBVDCIM), offset O0x438 ..........ccccooeeeiniiees 1111
Register 328: USB VBUS Droop Control Interrupt Status and Clear (USBVDCISC), offset 0x43C .......... 1112
Register 329: USB ID Valid Detect Raw Interrupt Status (USBIDVRIS), offset 0x444 ............................ 1113
Register 330: USB ID Valid Detect Interrupt Mask (USBIDVIM), offset 0x448 ............ccovvvviiiiieiiiiinnenenn, 1114
Register 331: USB ID Valid Detect Interrupt Status and Clear (USBIDVISC), offset 0x44C .................... 1115
Register 332: USB DMA Select (USBDMASEL), offset OX450 ........cooiiiiiiiiiiiieee e 1116
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Revision History

The revision history table notes changes made between the indicated revisions of the LM3S9B90
data sheet.

Table 1. Revision History

Date

Revision

Description

December 2010

8832

Information on Advanced Encryption Standard (AES) cryptography tables and Cyclic Redundancy
Check (CRC) error detection functionality was inadvertently omitted from some datasheets. This
has been added.

In APINT register, changed bit name from SYSRESETREQ to SYSRESREQ.
Added DEBUG (Debug Priority) bit field to SYSPRI3 register.

Clarified Flash memory caution.

Restructured the General-Purpose Timer chapter to combine duplicated text.

Combined High and Low bit fields in GPTMTAILR, GPTMTAMATCHR, GPTMTAR, GPTMTAV,
GPTMTBILR, GPTMTAMATCHR, GPTMTBR and GPTMTBYV registers for compatibility with future
releases.

Removed mention of false-start bit detection in the UART chapter. This feature is not supported.
Added SSI master clock restriction that SSICIk cannot be faster than 25 MHz.

Changed I2C master and slave register base addresses and offsets to be relative to 12C module
base, so register base and offsets were changed for all I2C slave registers.

In Electrical Characteristics chapter:

— Added single-ended clock source input voltage values to "Recommended DC Operating
Conditions" table.

— Deleted Oscillation mode value from "MOSC Oscillator Input Characteristics" table.

— Added Typp, 3 supply voltage parameter to "Reset Characteristics” table.

— Added "Power-On Reset and Voltage Parameters" timing diagram.

— Added typprise_nig SUPPly voltage parameter to "Hibernation Module AC Characteristics” table.
— Added "VDD Ramp when Waking from Hibernation" timing diagram.

— Added ty gaopp Parameter to "EPI Host-Bus 8 and Host-Bus 16 Interface Characteristics" table.

— Added "Host-Bus 8/16 Mode Muxed Read Timing" and "Host-Bus 8/16 Mode Muxed Write
Timing" timing diagrams.

December 01, 2010
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Table 1. Revision History (continued)

Date Revision |Description
September 2010 7794 m  Reorganized ARM Cortex-M3 Processor Core, Memory Map and Interrupts chapters, creating two
new chapters, The Cortex-M3 Processor and Cortex-M3 Peripherals. Much additional content was
added, including all the Cortex-M3 registers.

m Changed register names to be consistent with StellarisWare® names: the Cortex-M3 Interrupt
Control and Status (ICSR) register to the Interrupt Control and State (INTCTRL) register, and
the Cortex-M3 Interrupt Set Enable (SETNA) register to the Interrupt 0-31 Set Enable (ENO)
register.

m In the System Control chapter:

— Corrected Reset Sources table (see Table 5-3 on page 195).
— Added section “Special Considerations for Reset when Debugging” on page 199.

m In the Hibernation Module chapter, added section “Special Considerations When Using a
4.194304-MHz Crystal” on page 304.

m Clarified how reset operation affects the Hibernation module (“Register Reset” on page 308).

m In the Internal Memory chapter:

— Added clarification of instruction execution during Flash operations.
— Deleted ROM Version (RMVER) register as it is not used.

m  Modified Figure 9-1 on page 426 and Figure 9-2 on page 427 to clarify operation of the GPIO inputs
when used as an alternate function.

m  Corrected GP I0AMSEL bit field in GPIO Analog Mode Select (GPIOAMSEL) register to be eight-bits
wide, bits[7:0].

m In General-Purpose Timers chapter, clarified operation of the 32-bit RTC mode.

m In CAN chapter, clarified CAN bit timing examples.

m In Operating Characteristics chapter, corrected Thermal resistance (junction to ambient) value to
32.

m In Electrical Characteristics chapter:

— Added "Input voltage for a GPIO configured as an analog input" value to Table 25-1 on page 1199.
— Added I «g parameter (GPIO input leakage current) to Table 25-6 on page 1201.
— Corrected Nom values for 11z nortc @nd lyg_grrc in Table 25-9 on page 1201.
— Corrected reset timing in Table 25-20 on page 1206.
— Corrected values for tyake 1o _nig in Table 25-22 on page 1209.
— Specified Max value for Vgepp in Table 25-29 on page 1217.
— Corrected values for t¢ «re (SSICIK rise/fall time) in Table 25-31 on page 1217.
— Added I°C Characteristics table (see Table 25-32 on page 1219).
m Added dimensions for Tray and Tape and Reel shipping mediums.
June 2010 7413 m In "Thermal Characteristics" table, corrected thermal resistance value from 34 to 32.

40

December 01, 2010
Texas Instruments-Advance Information



Stellaris® LM3S9B90 Microcontroller

Table 1. Revision History (continued)

Date Revision |Description

June 2010 7299 m  Changed memory map ending address for EPI0 mapped peripheral and RAM from OxCFFF.FFFF
to OXDFFF.FFFF.

m  Removed 4.194304-MHz crystal as a source for the system clock and PLL.

m  Summarized ROM contents descriptions in the "Internal Memory" chapter and removed various
ROM appendices.

m  Clarified DMA channel terminology: changed name of DMA Channel Alternate Select (DMACHALT)
register to DMA Channel Assignment (DMACHASGN) register, changed CHALT bit field to CHASGN,
and changed terminology from primary and alternate channels to primary and secondary channels.

m  Clarified EPI Main Baud Rate (EPIBAUD) equation.

m In Signal Tables chapter, added table "Connections for Unused Signals."

m In "Electrical Characteristics" chapter:

— In"Reset Characteristics" table, corrected Supply voltage (VDD) rise time.
— Clarified figure "SDRAM Initialization and Load Mode Register Timing".
— Added BSELOn/BSEL1n to EPI timing diagrams.

May 2010 7164 m  Added data sheets for five new Stellaris® Tempest-class parts: LM3S1R26, LM3S1621, LM3S1B21,
LM3S9781, and LM3S9B81.

m Additional minor data sheet clarifications and corrections.

May 2010 7101 m Added pin table "Possible Pin Assignments for Alternate Functions", which lists the signals based
on number of possible pin assignments. This table can be used to plan how to configure the pins
for a particular functionality.

m Additional minor data sheet clarifications and corrections.

March 2010 6983 m  Corrected reset for EPIHB8CFG, EPI_HB16CFG and EPIGPCFG registers.

m Extended TBRL bit field in GPTMTBR register.

m Additional minor data sheet clarifications and corrections.

March 2010 6912 m  Renamed the USER_DBG register to the BOOTCFG register in the Internal Memory chapter. Added
information on how to use a GPIO pin to force the ROM Boot Loader to execute on reset.

m Added three figures to the ADC chapter on sample phase control.

m Clarified configuration of USBOVBUS and USBOID in OTG mode.

December 01, 2010
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Table 1. Revision History (continued)

Date Revision |Description
February 2010 6790 m  Added 108-ball BGA package.
m In "System Control" chapter:
— Clarified functional description for external reset and brown-out reset.
— Clarified Debug Access Port operation after Sleep modes.
— Corrected the reset value of the Run-Mode Clock Configuration 2 (RCC2) register.
m In"Internal Memory" chapter, clarified wording on Flash memory access errors and added a section
on interrupts to the Flash memory description.
m In "External Peripheral Interface" chapter:
— Added clarification about byte selects and dual chip selects.
— Added timing diagrams for continuous-read mode (formerly SRAM mode).
— Corrected reset values of EPI Write FIFO Count (EPIWFIFOCNT) and EPI Raw Interrupt
Status (EPIRIS) registers.
m  Added clarification about timer operating modes and added register descriptions for the GPTM
Timer n Prescale Match (GPTMTnPMR) registers.
m Clarified register descriptions for GPTM Timer A Value (GPTMTAV) and GPTM Timer B Value
(GPTMTBV) registers.
m  Corrected the reset value of the ADC Sample Sequence Result FIFO n (ADCSSFIFOn) registers.
m Added ADC Sample Phase Control (ADCSPC) register at offset 0x24.
m Added caution note to the 12C Master Timer Period (I2CMTPR) register description and changed
field width to 7 bits.
m  In the "Controller Area Network" chapter, added clarification about reading from the CAN FIFO
buffer and clarified packet timestamps functional description.
m In the "Ethernet Controller" chapter:
— Corrected the reset value and the LED1 bit positions of the Ethernet MAC LED Encoding
(MACLED) register.
— Added clarification about the use of the NPR field in the Ethernet MAC Number of Packets
(MACNP) register.
— Corrected reset values for Ethernet PHY Management Register 0 — Control (MR0) and
Ethernet PHY Management Register 5 — Auto-Negotiation Link Partner Base Page Ability
(MRS5) registers.
m  Added Session Disconnect (DISCON) bit to the USB General Interrupt Status (USBIS) and
USB Interrupt Enable (USBIE) registers.
m  Made these changes to the Operating Characteristics chapter:
— Added storage temperature ratings to "Temperature Characteristics" table
— Added "ESD Absolute Maximum Ratings" table
m Made these changes to the Electrical Characteristics chapter:
— In"Flash Memory Characteristics" table, corrected Mass erase time
— Added sleep and deep-sleep wake-up times ("Sleep Modes AC Characteristics" table)
— In"Reset Characteristics" table, corrected units for supply voltage (VDD) rise time
— Modified the preliminary current consumption specification for Run mode 1 and Deep-Sleep
mode.
— Added table entry for VDD3ON power consumption to Table 25-9 on page 1201.
m Added additional DriverLib functions to appendix.
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Table 1. Revision History (continued)

Date

Revision

Description

October 2009

6458

Released new 1000, 3000, 5000 and 9000 series Stellaris® devices.

The IDCODE value was corrected to be 0x4BA0.0477.

Clarified that the NMISET bit in the ICSR register in the NVIC is also a source for NMI.
Clarified the use of the LDO.

To clarify clock operation, reorganized clocking section, changed the USEFRACT bit to the DIV400
bit and the FRACT bit to the SYSDIV2LSB bit in the RCC2 register, added tables, and rewrote
descriptions.

Corrected bit description of the DSDIVORIDE field in the DSLPCLKCFG register.
Removed the DSFLASHCFG register at System Control offset 0x14C as it does not function correctly.

Removed the MAXADC1SPD and MAXADCOSPD fields from the DCGCO as they have no function in
deep-sleep mode.

Corrected address offsets for the Flash Write Buffer (FWBn) registers.

Added Flash Control (FCTL) register at Internal memory offset 0xOF8 to help control frequent
power cycling when hibernation is not used.

Changed the name of the EPI channels for clarification: EPI0_TX became EPI0O_WFIFO and EPI0_RX
became EPI0_NBRFIFO. This change was also made in the DC7 bit descriptions.

Removed the DMACHIS register at DMA module offset 0x504 as it does not function correctly.
Corrected alternate channel assignments for the uDMA controller.

Major improvements to the EPI chapter.

EPISDRAMCFG2 register was deleted as its function is not needed.

Clarified CAN bit timing and corrected examples.

Added pseudo-code for MDI/MDIX operation.

Corrected reset value of the MR1 register to 0x7809.

Clarified PWM source for ADC triggering

Corrected ADDR field in the USBTXFIFOADD register to be 9 bits instead of 13 bits.

Changed SSI set up and hold times to be expressed in system clocks, not ns.

Updated Electrical Characteristics chapter with latest data. Changes were made to Hibernation,
ADC and EPI content.

Additional minor data sheet clarifications and corrections.

December 01, 2010
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Table 1. Revision History (continued)

Date Revision |Description
July 2009 5930 m  Added "Non-Blocking Read Cycle", "Normal Read Cycle", and "Write Cycle" sections to EPI chapter.
m  Corrected values for MAXADCOSPD and MAXADC1SPD bits in DC1, RCGC0, SCGCO0, and DCGCO0
registers.

m  Corrected figure "Tl Synchronous Serial Frame Format (Single Transfer)".
m Added description for Ethernet PHY power-saving modes.
m  Changed HIB pin from type TTL to type OD.
m  Made a number of corrections to the Electrical Characteristics chapter:

— Deleted Vgt and Vgepa parameters from and added footnotes to Recommended DC Operating
Conditions table.

— Modified Hibernation Module DC Characteristics table.

— Deleted Nominal and Maximum Current Specifications section.

— Modified EPI SDRAM Characteristics table:

» Changed tgpg to tspramr and deleted values for 2-mA and 4-mA drive.
* Changed tgpr to tsprame @nd deleted values for 2-mA and 4-mA drive.

— Changed values for oy, tco), and tgor parameters in EPI SDRAM Interface Characteristics
table.

— Deleted SDRAM Read Command Timing, SDRAM Write Command Timing, SDRAM Write Burst
Timing, SDRAM Precharge Command Timing and SDRAM CAS Latency Timing figures and
replaced with SDRAM Read Timing and SDRAM Write Timing figures.

— Modified Host-Bus 8/16 Mode Write Timing figure.

— Modified General-Purpose Mode Read and Write Timing figure.

— Modified values for tpy, and tp, parameters, and deleted top parameter from EPI General-Purpose
Interface Characteristics figure.

— Major changes to ADC Characteristics tables, including adding additonal tables and diagram.

m  Added missing ROM_|2SIntStatus function to ROM DriverLib Functions appendix.
m  Corrected ordering part numbers.
m Additional minor data sheet clarifications and corrections.
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Table 1. Revision History (continued)

Date Revision |Description
June 2009 5779 m In System Control chapter, clarified power-on reset and external reset pin descriptions in "Reset
Sources" section.
m Added missing comparator output pin bits to DC3 register; reset value changed as well.
m Clarified explanation of nonvolatile register programming in Internal Memory chapter.
m  Added explanation of reset value to FMPREO0/1/2/3, FMPPEO0/1/2/3, USER_DBG, and USER_REG0
registers.
m In Request Type Support table in DMA chapter, corrected general-purpose timer row.
m In General-Purpose Timers chapter, clarified DMA operation.
m  Added table "Preliminary Current Consumption" to Characteristics chapter.
m  Corrected Nom and Max values in "Hibernation Detailed Current Specifications" table.
m  Corrected Nom and Max values in EPI Characteristics table.
m  Added "CSn to output invalid" parameter to EPI table "EPI Host-Bus 8 and Host-Bus 16 Interface
Characteristics" and figure "Host-Bus 8/16 Mode Read Timing".
m Corrected INL, DNL, OFF and GAIN values in ADC Characteristics table.
m Updated ROM DriverLib appendix with RevCO functions.
m  Updated part ordering numbers.
m Additional minor data sheet clarifications and corrections.
May 2009 5285 Started tracking revision history.

December 01, 2010
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About This Document

About This Document

This data sheet provides reference information for the LM3S9B90 microcontroller, describing the
functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M3
core.

Audience

This manual is intended for system software developers, hardware designers, and application
developers.

About This Manual

This document is organized into sections that correspond to each major feature.

Related Documents

The following related documents are available on the Stellaris® web site at www.ti.com/stellaris:

Stellaris® Errata

ARM® Cortex™-M3 Errata

Cortex™-M3 Instruction Set Technical User's Manual
Stellaris® Boot Loader User's Guide

Stellaris® Graphics Library User's Guide

Stellaris® Peripheral Driver Library User's Guide
Stellaris® ROM User’s Guide

Stellaris® USB Library User's Guide

The following related documents are also referenced:

ARM® Debug Interface V5 Architecture Specification

IEEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

This documentation list was current as of publication date. Please check the web site for additional
documentation, including application notes and white papers.

46

December 01, 2010
Texas Instruments-Advance Information



Stellaris® LM3S9B90 Microcontroller

Documentation Conventions

This document uses the conventions shown in Table 2 on page 47.

Table 2. Documentation Conventions

Notation

Meaning

General Register Notation

REGISTER APB registers are indicated in uppercase bold. For example, PBORCTL is the Power-On and
Brown-Out Reset Control register. If a register name contains a lowercase n, it represents more
than one register. For example, SRCRn represents any (or all) of the three Software Reset Control
registers: SRCR0O, SRCR1 , and SRCR2.

bit A single bit in a register.

bit field Two or more consecutive and related bits.

offset Oxnnn

A hexadecimal increment to a register's address, relative to that module's base address as specified
in Table 2-4 on page 92.

Register N

Registers are numbered consecutively throughout the document to aid in referencing them. The
register number has no meaning to software.

reserved

Register bits marked reserved are reserved for future use. In most cases, reserved bits are set to
0; however, user software should not rely on the value of a reserved bit. To provide software
compatibility with future products, the value of a reserved bit should be preserved across a
read-modify-write operation.

yy:xx

The range of register bits inclusive from xx to yy. For example, 31:15 means bits 15 through 31 in
that register.

Register Bit/Field
Types

This value in the register bit diagram indicates whether software running on the controller can
change the value of the bit field.

RC Software can read this field. The bit or field is cleared by hardware after reading the bit/field.

RO Software can read this field. Always write the chip reset value.

R/W Software can read or write this field.

R/WC Software can read or write this field. Writing to it with any value clears the register.

R/W1C Software can read or write this field. A write of a 0 to a W1C bit does not affect the bit value in the
register. A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged.
This register type is primarily used for clearing interrupt status bits where the read operation
provides the interrupt status and the write of the read value clears only the interrupts being reported
at the time the register was read.

R/W1S Software can read or write a 1 to this field. A write of a 0 to a R/W1S bit does not affect the bit
value in the register.

w1C Software can write this field. A write of a 0 to a W1C bit does not affect the bit value in the register.
A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged. A
read of the register returns no meaningful data.
This register is typically used to clear the corresponding bit in an interrupt register.

WO Only a write by software is valid; a read of the register returns no meaningful data.

Register Bit/Field This value in the register bit diagram shows the bit/field value after any reset, unless noted.

Reset Value

0 Bit cleared to 0 on chip reset.

1

Bit set to 1 on chip reset.

Nondeterministic.

Pin/Signal Notation

[l

Pin alternate function; a pin defaults to the signal without the brackets.

pin

Refers to the physical connection on the package.

signal

Refers to the electrical signal encoding of a pin.
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Table 2. Documentation Conventions (continued)

Notation

Meaning

assert a signal

Change the value of the signal from the logically False state to the logically True state. For active
High signals, the asserted signal value is 1 (High); for active Low signals, the asserted signal value
is 0 (Low). The active polarity (High or Low) is defined by the signal name (see SIGNAL and STGNAL
below).

deassert a signal

Change the value of the signal from the logically True state to the logically False state.

STGNAL

Signal names are in uppercase and in the Courier font. An overbar on a signal name indicates that
it is active Low. To assert STGNAL is to drive it Low; to deassert STGNAL is to drive it High.

SIGNAL Signal names are in uppercase and in the Courier font. An active High signal has no overbar. To
assert SIGNAL is to drive it High; to deassert SIGNAL is to drive it Low.

Numbers

X An uppercase X indicates any of several values is allowed, where X can be any legal pattern. For
example, a binary value of 0X00 can be either 0100 or 0000, a hex value of 0xX is 0x0 or 0x1, and
SO on.

0x Hexadecimal numbers have a prefix of Ox. For example, 0xO0FF is the hexadecimal number FF.

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written
without a prefix or suffix.
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1 Architectural Overview

Texas Instruments is the industry leader in bringing 32-bit capabilities and the full benefits of ARM®
Cortex™-M3-based microcontrollers to the broadest reach of the microcontroller market. For current
users of 8- and 16-bit MCUs, Stellaris® with Cortex-M3 offers a direct path to the strongest ecosystem
of development tools, software and knowledge in the industry. Designers who migrate to Stellaris
benefit from great tools, small code footprint and outstanding performance. Even more important,
designers can enter the ARM ecosystem with full confidence in a compatible roadmap from $1 to
1 GHz. For users of current 32-bit MCUs, the Stellaris family offers the industry’s firstimplementation
of Cortex-M3 and the Thumb-2 instruction set. With blazingly-fast responsiveness, Thumb-2
technology combines both 16-bit and 32-bit instructions to deliver the best balance of code density
and performance. Thumb-2 uses 26 percent less memory than pure 32-bit code to reduce system
cost while delivering 25 percent better performance. The Texas Instruments Stellaris family of
microcontrollers—the first ARM® Cortex™-M3 based controllers—brings high-performance 32-bit
computing to cost-sensitive embedded microcontroller applications. These pioneering parts deliver
customers 32-bit performance at a cost equivalent to legacy 8- and 16-bit devices, all in a package
with a small footprint.

The LM3S9B90 microcontroller has the following features:
m ARM® Cortex™-M3 Processor Core

— 80-MHz operation; 100 DMIPS performance

— ARM Cortex SysTick Timer

— Nested Vectored Interrupt Controller (NVIC)
m  On-Chip Memory

— 256 KB single-cycle Flash memory up to 50 MHz; a prefetch buffer improves performance
above 50 MHz

— 96 KB single-cycle SRAM

— Internal ROM loaded with StellarisWare® software:
+ Stellaris Peripheral Driver Library
+ Stellaris Boot Loader
» Advanced Encryption Standard (AES) cryptography tables
» Cyclic Redundancy Check (CRC) error detection functionality

m External Peripheral Interface (EPI)
— 8/16/32-bit dedicated parallel bus for external peripherals
— Supports SDRAM, SRAM/Flash memory, FPGAs, CPLDs
m Advanced Serial Integration
— 10/100 Ethernet MAC and PHY
— Two CAN 2.0 A/B controllers

— USB 2.0 OTG/Host/Device
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Three UARTs with IrDA and ISO 7816 support (one UART with full modem controls)
Two I°C modules
Two Synchronous Serial Interface modules (SSI)

Integrated Interchip Sound (12S) module

m System Integration

Direct Memory Access Controller (DMA)

System control and clocks including on-chip precision 16-MHz oscillator
Four 32-bit timers (up to eight 16-bit)

Eight Capture Compare PWM pins (CCP)

Lower-power battery-backed hibernation module

Real-Time Clock in Hibernation module

Two Watchdog Timers
* One timer runs off the main oscillator
» One timer runs off the precision internal oscillator

Up to 60 GPIOs, depending on configuration

» Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
» Independently configurable to 2, 4 or 8 mA drive capability

* Up to 4 GPIOs can have 18 mA drive capability

= Analog

Two 10-bit Analog-to-Digital Converters (ADC) with 16 analog input channels and sample
rate of one million samples/second

Three analog comparators
Eight digital comparators

On-chip voltage regulator

m JTAG and ARM Serial Wire Debug (SWD)

m 100-pin LQFP and 108-ball BGA package

m Industrial (-40°C to 85°C) Temperature Range

The LM3S9B90 microcontroller is targeted for industrial applications, including remote monitoring,
electronic point-of-sale machines, test and measurement equipment, network appliances and
switches, factory automation, HVAC and building control, gaming equipment, motion control, medical
instrumentation, and fire and security.

For applications requiring extreme conservation of power, the LM3S9B90 microcontroller features
a battery-backed Hibernation module to efficiently power down the LM3S9B90 to a low-power state
during extended periods of inactivity. With a power-up/power-down sequencer, a continuous time
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counter (RTC), a pair of match registers, an APB interface to the system bus, and dedicated
non-volatile memory, the Hibernation module positions the LM3S9B90 microcontroller perfectly for
battery applications.

In addition, the LM3S9B90 microcontroller offers the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user community.
Additionally, the microcontroller uses ARM's Thumb®-compatible Thumb-2 instruction set to reduce
memory requirements and, thereby, cost. Finally, the LM3S9B90 microcontroller is code-compatible
to all members of the extensive Stellaris family; providing flexibility to fit our customers' precise
needs.

Texas Instruments offers a complete solution to get to market quickly, with evaluation and
development boards, white papers and application notes, an easy-to-use peripheral driver library,
and a strong support, sales, and distributor network. See “Ordering and Contact

Information” on page 1274 for ordering information for Stellaris family devices.

1.1 Functional Overview

The following sections provide an overview of the features of the LM3S9B90 microcontroller. The
page number in parentheses indicates where that feature is discussed in detail. Ordering and support
information can be found in “Ordering and Contact Information” on page 1274.

111 ARM Cortex™-M3

The following sections provide an overview of the ARM Cortex™-M3 processor core and instruction
set, the integrated System Timer (SysTick) and the Nested Vectored Interrupt Controller.

1111 Processor Core (see page 73)

All members of the Stellaris product family, including the LM3S9B90 microcontroller, are designed
around an ARM Cortex™-M3 processor core. The ARM Cortex-M3 processor provides the core for
a high-performance, low-cost platform that meets the needs of minimal memory implementation,
reduced pin count, and low power consumption, while delivering outstanding computational
performance and exceptional system response to interrupts.

m 32-bit ARM® Cortex™-M3 architecture optimized for small-footprint embedded applications
m Outstanding processing performance combined with fast interrupt handling

s Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

— Unaligned data access, enabling data to be efficiently packed into memory
m Fast code execution permits slower processor clock or increases sleep mode time
m Harvard architecture characterized by separate buses for instruction and data

m Efficient processor core, system and memories
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1.1.1.2

1.1.1.3

1.1.1.4

m Hardware division and fast multiplier
m Deterministic, high-performance interrupt handling for time-critical applications

= Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality

m Enhanced system debug with extensive breakpoint and trace capabilities

m Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing

m Migration from the ARM7™ processor family for better performance and power efficiency
m Optimized for single-cycle Flash memory usage

m Ultra-low power consumption with integrated sleep modes

m 80-MHz operation

m 1.25 DMIPS/MHz

Memory Map (see page 92)

A memory map lists the location of instructions and data in memory. The memory map for the
LM3S9B90 controller can be found in “Memory Model” on page 92. Register addresses are given
as a hexadecimal increment, relative to the module's base address as shown in the memory map.

System Timer (SysTick) (see page 116)

ARM Cortex-M3 includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit,
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter
can be used in several different ways, for example:

m  An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine

m A high-speed alarm timer using the system clock

m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter

m A simple counter used to measure time to completion and time used

m An internal clock-source control based on missing/meeting durations. The COUNTFLAG field in
the SysTick Control and Status register can be used to determine if an action completed within
a set duration, as part of a dynamic clock management control loop

Nested Vectored Interrupt Controller (NVIC) (see page 117)

The LM3S9B90 controller includes the ARM Nested Vectored Interrupt Controller (NVIC). The NVIC
and Cortex-M3 prioritize and handle all exceptions in Handler Mode. The processor state is
automatically stored to the stack on an exception and automatically restored from the stack at the
end of the Interrupt Service Routine (ISR). The interrupt vector is fetched in parallel to the state
saving, enabling efficient interrupt entry. The processor supports tail-chaining, meaning that
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1.1.1.5

1.1.1.6

1.1.2

1.1.21

1.1.2.2

1.1.23

back-to-back interrupts can be performed without the overhead of state saving and restoration.
Software can set eight priority levels on 7 exceptions (system handlers) and 47 interrupts.

m Deterministic, fast interrupt processing: always 12 cycles, or just 6 cycles with tail-chaining

m External non-maskable interrupt signal (NMI) available for immediate execution of NMI handler
for safety critical applications

m Dynamically reprioritizable interrupts
m Exceptional interrupt handling via hardware implementation of required register manipulations

System Control Block (SCB) (see page 119)

The SCB provides system implementation information and system control, including configuration,
control, and reporting of system exceptions.

Memory Protection Unit (MPU) (see page 119)

The MPU supports the standard ARMv7 Protected Memory System Architecture (PMSA) model.
The MPU provides full support for protection regions, overlapping protection regions, access
permissions, and exporting memory attributes to the system.

On-Chip Memory

The following sections describe the on-chip memory modules.

SRAM (see page 327)

The LM3S9B90 microcontroller provides 96 KB of single-cycle on-chip SRAM. The internal SRAM
of the Stellaris devices is located at offset 0x2000.0000 of the device memory map.

Because read-modify-write (RMW) operations are very time consuming, ARM has introduced
bit-banding technology in the Cortex-M3 processor. With a bit-band-enabled processor, certain
regions in the memory map (SRAM and peripheral space) can use address aliases to access
individual bits in a single, atomic operation.

Data can be transferred to and from the SRAM using the Micro Direct Memory Access Controller
(UDMA).

Flash Memory (see page 329)

The LM3S9B90 microcontroller provides 256 KB of single-cycle on-chip Flash memory (above 50
MHz, the Flash memory can be accessed in a single cycle as long as the code is linear; branches
incur a one-cycle stall). The Flash memory is organized as a set of 1-KB blocks that can be
individually erased. Erasing a block causes the entire contents of the block to be reset to all 1s.
These blocks are paired into a set of 2-KB blocks that can be individually protected. The blocks can
be marked as read-only or execute-only, providing different levels of code protection. Read-only
blocks cannot be erased or programmed, protecting the contents of those blocks from being modified.
Execute-only blocks cannot be erased or programmed, and can only be read by the controller
instruction fetch mechanism, protecting the contents of those blocks from being read by either the
controller or by a debugger.

ROM (see page 327)
The LM3S9B90 ROM is preprogrammed with the following software and programs:

m Stellaris Peripheral Driver Library
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m Stellaris Boot Loader
m Advanced Encryption Standard (AES) cryptography tables
m Cyclic Redundancy Check (CRC) error-detection functionality

The Stellaris Peripheral Driver Library is a royalty-free software library for controlling on-chip
peripherals with a boot-loader capability. The library performs both peripheral initialization and
control functions, with a choice of polled or interrupt-driven peripheral support. In addition, the library
is designed to take full advantage of the stellar interrupt performance of the ARM® Cortex-M3 core.
No special pragmas or custom assembly code prologue/epilogue functions are required. For
applications that require in-field programmability, the royalty-free Stellaris Boot Loader can act as
an application loader and support in-field firmware updates.

The Advanced Encryption Standard (AES) is a publicly defined encryption standard used by the
U.S. Government. AES is a strong encryption method with reasonable performance and size. In
addition, it is fast in both hardware and software, is fairly easy to implement, and requires little
memory. The Texas Instruments encryption package is available with full source code, and is based
on lesser general public license (LGPL) source. An LGPL means that the code can be used within
an application without any copyleft implications for the application (the code does not automatically
become open source). Modifications to the package source, however, must be open source.

CRC (Cyclic Redundancy Check) is a technique to validate a span of data has the same contents
as when previously checked. This technique can be used to validate correct receipt of messages
(nothing lost or modified in transit), to validate data after decompression, to validate that Flash
memory contents have not been changed, and for other cases where the data needs to be validated.
A CRC is preferred over a simple checksum (e.g. XOR all bits) because it catches changes more
readily.

113 External Peripheral Interface (see page 477)
The External Peripheral Interface (EPI) provides access to external devices using a parallel path.
Unlike communications peripherals such as SSI, UART, and I1°C, the EPI is designed to act like a
bus to external peripherals and memory.
The EPI has the following features:
m 8/16/32-bit dedicated parallel bus for external peripherals and memory
m  Memory interface supports contiguous memory access independent of data bus width, thus
enabling code execution directly from SDRAM, SRAM and Flash memory
m Blocking and non-blocking reads
m Separates processor from timing details through use of an internal write FIFO
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for read and write
— Read channel request asserted by programmable levels on the internal non-blocking read
FIFO (NBRFIFO)
— Write channel request asserted by empty on the internal write FIFO (WFIFO)
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The EPI supports three primary functional modes: Synchronous Dynamic Random Access Memory
(SDRAM) mode, Traditional Host-Bus mode, and General-Purpose mode. The EPI module also
provides custom GPIOs; however, unlike regular GPIOs, the EPI module uses a FIFO in the same
way as a communication mechanism and is speed-controlled using clocking.

m Synchronous Dynamic Random Access Memory (SDRAM)
— Supports x16 (single data rate) SDRAM at up to 50 MHz
— Supports low-cost SDRAMs up to 64 MB (512 megabits)
— Includes automatic refresh and access to all banks/rows
— Includes a Sleep/Standby mode to keep contents active with minimal power draw
— Multiplexed address/data interface for reduced pin count
m Host-bus
— Traditional x8 and x16 MCU bus interface capabilities
— Similar device compatibility options as PIC, ATmega, 8051, and others

— Access to SRAM, NOR Flash memory, and other devices, with up to 1 MB of addressing in
unmultiplexed mode and 256 MB in multiplexed mode (512 MB in Host-Bus 16 mode with
no byte selects)

— Support of both muxed and de-muxed address and data

— Access to a range of devices supporting the non-address FIFO x8 and x16 interface variant,
with support for external FIFO (XFIFO) EMPTY and FULL signals

— Speed controlled, with read and write data wait-state counters
— Chip select modes include ALE, CSn, Dual CSn and ALE with dual CSn
— Manual chip-enable (or use extra address pins)
m General Purpose
— Wide parallel interfaces for fast communications with CPLDs and FPGAs
— Data widths up to 32-bits
— Data rates up to 150 MB/second
— Optional “address” sizes from 4 bits to 20 bits

— Optional clock output, read/write strobes, framing (with counter-based size), and clock-enable
input

m General parallel GPIO
— 1 to 32 bits, FIFOed with speed control

— Useful for custom peripherals or for digital data acquisition and actuator controls

December 01, 2010 55
Texas Instruments-Advance Information



Architectural Overview

114

1.1.4.1

Serial Communications Peripherals

The LM3S9B90 controller supports both asynchronous and synchronous serial communications
with:

10/100 Ethernet MAC and PHY

Two CAN 2.0 A/B Controllers

USB 2.0 (full speed and low speed) OTG/Host/Device

Three UARTs with IrDA and ISO 7816 support (one UART with full modem controls)
Two I°C modules

Two Synchronous Serial Interface modules (SSI)

Integrated Interchip Sound (12S) Module

The following sections provide more detail on each of these communications functions.

Ethernet Controller (see page 920)

Ethernet is a frame-based computer networking technology for local area networks (LANs). Ethernet
has been standardized as IEEE 802.3. This specification defines a number of wiring and signaling
standards for the physical layer, two means of network access at the Media Access Control
(MAC)/Data Link Layer, and a common addressing format.

The Stellaris Ethernet Controller consists of a fully integrated media access controller (MAC) and
network physical (PHY) interface and has the following features:

Conforms to the IEEE 802.3-2002 specification

— 10BASE-T/100BASE-TX IEEE-802.3 compliant. Requires only a dual 1:1 isolation transformer
interface to the line

— 10BASE-T/100BASE-TX ENDEC, 100BASE-TX scrambler/descrambler
— Full-featured auto-negotiation

Multiple operational modes

— Full- and half-duplex 100 Mbps

— Full- and half-duplex 10 Mbps

— Power-saving and power-down modes

Highly configurable

— Programmable MAC address

— LED activity selection

— Promiscuous mode support

— CRC error-rejection control
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— User-configurable interrupts
m Physical media manipulation
— MDI/MDI-X cross-over support through software assist
— Register-programmable transmit amplitude
— Automatic polarity correction and 10BASE-T signal reception
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive
— Receive channel request asserted on packet receipt
— Transmit channel request asserted on empty transmit FIFO

1.1.4.2 Controller Area Network (see page 870)

Controller Area Network (CAN) is a multicast shared serial-bus standard for connecting electronic
control units (ECUs). CAN was specifically designed to be robust in electromagnetically noisy
environments and can utilize a differential balanced line like RS-485 or twisted-pair wire. Originally
created for automotive purposes, it is now used in many embedded control applications (for example,
industrial or medical). Bit rates up to 1 Mbps are possible at network lengths below 40 meters.
Decreased bit rates allow longer network distances (for example, 125 Kbps at 500m).

A transmitter sends a message to all CAN nodes (broadcasting). Each node decides on the basis
of the identifier received whether it should process the message. The identifier also determines the
priority that the message enjoys in competition for bus access. Each CAN message can transmit
from O to 8 bytes of user information.

The LM3S9B90 microcontroller includes two CAN units with the following features:

m CAN protocol version 2.0 part A/B

m Bitrates up to 1 Mbps

m 32 message objects with individual identifier masks

m Maskable interrupt

m Disable Automatic Retransmission mode for Time-Triggered CAN (TTCAN) applications

m Programmable Loopback mode for self-test operation

m Programmable FIFO mode enables storage of multiple message objects

m Gluelessly attaches to an external CAN transceiver through the CANNnTX and CANNnRX signals

1143 USB (see page 979)

Universal Serial Bus (USB) is a serial bus standard designed to allow peripherals to be connected
and disconnected using a standardized interface without rebooting the system.

The LM3S9B90 microcontroller supports three configurations in USB 2.0 full and low speed: USB
Device, USB Host, and USB On-The-Go (negotiated on-the-go as host or device when connected
to other USB-enabled systems).
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The USB module has the following features:

m Complies with USB-IF certification standards

m USB 2.0 full-speed (12 Mbps) and low-speed (1.5 Mbps) operation

m Integrated PHY

m 4 transfer types: Control, Interrupt, Bulk, and Isochronous

m 32 endpoints
— 1 dedicated control IN endpoint and 1 dedicated control OUT endpoint
— 15 configurable IN endpoints and 15 configurable OUT endpoints

m 4 KB dedicated endpoint memory: one endpoint may be defined for double-buffered 1023-byte
isochronous packet size

m VBUS droop and valid ID detection and interrupt
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)

— Separate channels for transmit and receive for up to three IN endpoints and three OUT
endpoints

— Channel requests asserted when FIFO contains required amount of data

1144 UART (see page 694)
A Universal Asynchronous Receiver/Transmitter (UART) is an integrated circuit used for RS-232C
serial communications, containing a transmitter (parallel-to-serial converter) and a receiver
(serial-to-parallel converter), each clocked separately.
The LM3S9B90 microcontroller includes three fully programmable 16C550-type UARTSs. Although
the functionality is similar to a 16C550 UART, this UART design is not register compatible. The
UART can generate individually masked interrupts from the Rx, Tx, modem status, and error
conditions. The module generates a single combined interrupt when any of the interrupts are asserted
and are unmasked.
The three UARTs have the following features:
m Programmable baud-rate generator allowing speeds up to 5 Mbps for regular speed (divide by

16) and 10 Mbps for high speed (divide by 8)
m Separate 16x8 transmit (TX) and receive (RX) FIFOs to reduce CPU interrupt service loading
m Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface

m FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8
m Standard asynchronous communication bits for start, stop, and parity
m Line-break generation and detection
m Fully programmable serial interface characteristics
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- 5,6, 7, or 8 data bits
— Even, odd, stick, or no-parity bit generation/detection
— 1 or 2 stop bit generation
m IrDA serial-IR (SIR) encoder/decoder providing
— Programmable use of IrDA Serial Infrared (SIR) or UART input/output
— Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex
— Support of normal 3/16 and low-power (1.41-2.23 pus) bit durations

— Programmable internal clock generator enabling division of reference clock by 1 to 256 for
low-power mode bit duration

m  Support for communication with ISO 7816 smart cards

m Full modem handshake support (on UART1)

m LIN protocol support

m Standard FIFO-level and End-of-Transmission interrupts

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted at
programmed FIFO level

— Transmit single request asserted when there is space in the FIFO; burst request asserted at
programmed FIFO level

1.1.4.5 I2C (see page 798)

The Inter-Integrated Circuit (12C) bus provides bi-directional data transfer through a two-wire design
(a serial data line SDA and a serial clock line SCL). The I2C bus interfaces to external 12C devices
such as serial memory (RAMs and ROMs), networking devices, LCDs, tone generators, and so on.
The 1°C bus may also be used for system testing and diagnostic purposes in product development
and manufacture.

Each device on the 1°C bus can be designated as either a master or a slave. Each 1°C module
supports both sending and receiving data as either a master or a slave and can operate
simultaneously as both a master and a slave. Both the I1°C master and slave can generate interrupts.

The LM3S9B90 microcontroller includes two 1°C modules with the following features:
m Devices on the I2C bus can be designated as either a master or a slave

— Supports both transmitting and receiving data as either a master or a slave

— Supports simultaneous master and slave operation

m Four I2C modes
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1.1.4.6

Master transmit

Master receive

Slave transmit

Slave receive

m Two transmission speeds: Standard (100 Kbps) and Fast (400 Kbps)
m Master and slave interrupt generation

— Master generates interrupts when a transmit or receive operation completes (or aborts due
to an error)

— Slave generates interrupts when data has been transferred or requested by a master or when
a START or STOP condition is detected

m Master with arbitration and clock synchronization, multimaster support, and 7-bit addressing
mode

SSI (see page 755)

Synchronous Serial Interface (SSI) is a four-wire bi-directional communications interface that converts
data between parallel and serial. The SSI module performs serial-to-parallel conversion on data
received from a peripheral device, and parallel-to-serial conversion on data transmitted to a peripheral
device. The SSI module can be configured as either a master or slave device. As a slave device,
the SSI module can also be configured to disable its output, which allows a master device to be
coupled with multiple slave devices. The TX and RX paths are buffered with separate internal FIFOs.

The SSI module also includes a programmable bit rate clock divider and prescaler to generate the
output serial clock derived from the SSI module's input clock. Bit rates are generated based on the
input clock and the maximum bit rate is determined by the connected peripheral.

The LM3S9B90 microcontroller includes two SSI modules with the following features:

m Programmable interface operation for Freescale SPl, MICROWIRE, or Texas Instruments
synchronous serial interfaces

m Master or slave operation
m Programmable clock bit rate and prescaler
m Separate transmit and receive FIFOs, each 16 bits wide and 8 locations deep
m Programmable data frame size from 4 to 16 bits
m Internal loopback test mode for diagnostic/debug testing
m Standard FIFO-based interrupts and End-of-Transmission interrupt
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted when FIFO
contains 4 entries
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— Transmit single request asserted when there is space in the FIFO; burst request asserted
when FIFO contains 4 entries

1.1.4.7 Inter-Integrated Circuit Sound (I2S) Interface (see page 834)

The I2S interface is a configurable serial audio core that contains a transmit module and a receive
module. The module is configurable for the I°S as well as Left-Justified and Right-Justified serial
audio formats. Data can be in one of four modes: Stereo, Mono, Compact 16-bit Stereo and Compact
8-Bit Stereo.

The transmit and receive modules each have an 8-entry audio-sample FIFO. An audio sample can
consist of a Left and Right Stereo sample, a Mono sample, or a Left and Right Compact Stereo
sample. In Compact 16-Bit Stereo, each FIFO entry contains both the 16-bit left and 16-bit right
samples, allowing efficient data transfers and requiring less memory space. In Compact 8-bit Stereo,
each FIFO entry contains an 8-bit left and an 8-bit right sample, reducing memory requirements
further.

Both the transmitter and receiver are capable of being a master or a slave.

The Stellaris IS interface has the following features:

m Configurable audio format supporting 12S, Left-justification, and Right-justification

m Configurable sample size from 8 to 32 bits

m Mono and Stereo support

m 8-, 16-, and 32-bit FIFO interface for packing memory

m Independent transmit and receive 8-entry FIFOs

m Configurable FIFO-level interrupt and yDMA requests

m Independent transmit and receive MCLK direction control

m Transmit and receive internal MCLK sources

m Independent transmit and receive control for serial clock and word select

m MCLK and SCLK can be independently set to master or slave

m Configurable transmit zero or last sample when FIFO empty

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive
— Burst requests

— Channel requests asserted when FIFO contains required amount of data

1.1.5 System Integration

The LM3S9B90 microcontroller provides a variety of standard system functions integrated into the
device, including:

m  Micro Direct Memory Access Controller (WUDMA)
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m System control and clocks including on-chip precision 16-MHz oscillator
m ARM Cortex SysTick Timer
m Four 32-bit timers (up to eight 16-bit)
m Eight Capture Compare PWM pins (CCP)
m Lower-power battery-backed hibernation module
m Real-Time Clock in Hibernation module
m Two Watchdog Timers
m Up to 60 GPIOs, depending on configuration
— Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
— Independently configurable to 2, 4 or 8 mA drive capability
— Up to 4 GPIOs can have 18 mA drive capability

The following sections provide more detail on each of these functions.

1.1.51 Direct Memory Access (see page 363)

The LM3S9B90 microcontroller includes a Direct Memory Access (DMA) controller, known as
micro-DMA (uDMA). The uDMA controller provides a way to offload data transfer tasks from the
Cortex-M3 processor, allowing for more efficient use of the processor and the available bus
bandwidth. The uDMA controller can perform transfers between memory and peripherals. It has
dedicated channels for each supported on-chip module and can be programmed to automatically
perform transfers between peripherals and memory as the peripheral is ready to transfer more data.
The uDMA controller provides the following features:
m  ARM PrimeCell® 32-channel configurable uDMA controller
m  Support for memory-to-memory, memory-to-peripheral, and peripheral-to-memory in multiple

transfer modes

— Basic for simple transfer scenarios

— Ping-pong for continuous data flow

— Scatter-gather for a programmabile list of arbitrary transfers initiated from a single request
m Highly flexible and configurable channel operation

— Independently configured and operated channels

— Dedicated channels for supported on-chip modules

— Primary and secondary channel assignments

— One channel each for receive and transmit path for bidirectional modules

— Dedicated channel for software-initiated transfers
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— Per-channel configurable bus arbitration scheme
— Optional software-initiated requests for any channel
Two levels of priority

Design optimizations for improved bus access performance between uDMA controller and the
processor core

— MWDMA controller access is subordinate to core access

— RAM striping

— Peripheral bus segmentation

Data sizes of 8, 16, and 32 bits

Transfer size is programmable in binary steps from 1 to 1024

Source and destination address increment size of byte, half-word, word, or no increment

Maskable peripheral requests

1.1.5.2 System Control and Clocks (see page 194)

System control determines the overall operation of the device. It provides information about the
device, controls power-saving features, controls the clocking of the device and individual peripherals,
and handles reset detection and reporting.

Device identification information: version, part number, SRAM size, Flash memory size, and so
on

Power control
— On-chip fixed Low Drop-Out (LDO) voltage regulator

— Hibernation module handles the power-up/down 3.3 V sequencing and control for the core
digital logic and analog circuits

— Low-power options for microcontroller: Sleep and Deep-sleep modes with clock gating

— Low-power options for on-chip modules: software controls shutdown of individual peripherals
and memory

— 3.3-V supply brown-out detection and reporting via interrupt or reset
Multiple clock sources for microcontroller system clock

— Precision Oscillator (PIOSC): On-chip resource providing a 16 MHz £1% frequency at room
temperature
* 16 MHz +3% across temperature
» Can be recalibrated with 7-bit trim resolution
» Software power down control for low power modes
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Main Oscillator (MOSC): A frequency-accurate clock source by one of two means: an external

single-ended clock source is connected to the OSCO input pin, or an external crystal is

connected across the OSCO input and OSC1 output pins.

» External oscillator used with or without on-chip PLL: select supported frequencies from 1
MHz to 16.384 MHz.

» External crystal: from DC to maximum device speed

Internal 30-kHz Oscillator: on chip resource providing a 30 kHz £ 50% frequency, used during
power-saving modes

32.768-kHz external oscillator for the Hibernation Module: eliminates need for additional
crystal for main clock source

m Flexible reset sources

Power-on reset (POR)

Reset pin assertion

Brown-out reset (BOR) detector alerts to system power drops
Software reset

Watchdog timer reset

— MOSC failure
1.1.5.3 Four Programmable Timers (see page 548)
Programmable timers can be used to count or time external events that drive the Timer input pins.
Each GPTM block provides two 16-bit timers/counters that can be configured to operate independently
as timers or event counters, or configured to operate as one 32-bit timer or one 32-bit Real-Time
Clock (RTC). Timers can also be used to trigger analog-to-digital (ADC) conversions.
The General-Purpose Timer Module (GPTM) contains four GPTM blocks with the following functional
options:
m Operating modes:
— 16- or 32-bit programmable one-shot timer
— 16- or 32-bit programmable periodic timer
— 16-bit general-purpose timer with an 8-bit prescaler
— 32-bit Real-Time Clock (RTC) when using an external 32.768-KHz clock as the input
— 16-bit input-edge count- or time-capture modes
— 16-bit PWM mode with software-programmable output inversion of the PWM signal
m Count up or down
m Eight Capture Compare PWM pins (CCP)
m Daisy chaining of timer modules to allow a single timer to initiate multiple timing events
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m ADC event trigger

m User-enabled stalling when the microcontroller asserts CPU Halt flag during debug (excluding
RTC mode)

m Ability to determine the elapsed time between the assertion of the timer interrupt and entry into
the interrupt service routine.

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each timer
— Burst request generated on timer interrupt

11.54 CCP Pins (see page 555)

Capture Compare PWM pins (CCP) can be used by the General-Purpose Timer Module to time/count
external events using the CCP pin as an input. Alternatively, the GPTM can generate a simple PWM
output on the CCP pin.

The LM3S9B90 microcontroller includes eight Capture Compare PWM pins (CCP) that can be
programmed to operate in the following modes:

m Capture: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer captures and stores the current timer value when a programmed event occurs.

m Compare: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer compares the current value with a stored value and generates an interrupt when
a match occurs.

m PWM: The GP Timer is incremented/decremented by the system clock. A PWM signal is generated
based on a match between the counter value and a value stored in a match register and is output
on the CCP pin.

1.1.5.5 Hibernation Module (see page 299)

The Hibernation module provides logic to switch power off to the main processor and peripherals
and to wake on external or time-based events. The Hibernation module includes power-sequencing
logic and has the following features:

m 32-bit real-time counter (RTC)
— Two 32-bit RTC match registers for timed wake-up and interrupt generation
— RTC predivider trim for making fine adjustments to the clock rate
m  Two mechanisms for power control
— System power control using discrete external regulator
— On-chip power control using internal switches under register control
m Dedicated pin for waking using an external signal
m RTC operational and hibernation memory valid as long as Va7 is valid

m Low-battery detection, signaling, and interrupt generation
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1.1.5.6

1.1.5.7

m Clock source from a 32.768-kHz external oscillator or a 4.194304-MHz crystal; 32.768-kHz
external oscillator can be used for main controller clock

m 64 32-bit words of non-volatile memory to save state during hibernation
m Programmable interrupts for RTC match, external wake, and low battery events

Watchdog Timers (see page 594)

A watchdog timer is used to regain control when a system has failed due to a software error or to
the failure of an external device to respond in the expected way. The Stellaris Watchdog Timer can
generate an interrupt or a reset when a time-out value is reached. In addition, the Watchdog Timer
is ARM FiRM-compliant and can be configured to generate an interrupt to the microcontroller on its
first time-out, and to generate a reset signal on its second time-out. Once the Watchdog Timer has
been configured, the lock register can be written to prevent the timer configuration from being
inadvertently altered.

The LM3S9B90 microcontroller has two Watchdog Timer modules: Watchdog Timer O uses the
system clock for its timer clock; Watchdog Timer 1 uses the PIOSC as its timer clock. The Stellaris
Watchdog Timer module has the following features:

m 32-bit down counter with a programmable load register

m Separate watchdog clock with an enable

m Programmable interrupt generation logic with interrupt masking

m Lock register protection from runaway software

m Reset generation logic with an enable/disable

m User-enabled stalling when the microcontroller asserts the CPU Halt flag during debug

Programmable GPIOs (see page 421)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections. The Stellaris
GPIO module is comprised of nine physical GPIO blocks, each corresponding to an individual GP1O
port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation IP for Real-Time
Microcontrollers specification) and supports 0-60 programmable input/output pins. The number of
GPIOs available depends on the peripherals being used (see “Signal Tables” on page 1133 for the
signals available to each GPIO pin).

m Up to 60 GPIOs, depending on configuration

m Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
m 5-V-tolerant in input configuration

m Fast toggle capable of a change every two clock cycles

m Two means of port access: either Advanced High-Performance Bus (AHB) with better back-to-back
access performance, or the legacy Advanced Peripheral Bus (APB) for backwards-compatibility
with existing code

m Programmable control for GPIO interrupts
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— Interrupt generation masking
— Edge-triggered on rising, falling, or both
— Level-sensitive on High or Low values
m Bit masking in both read and write operations through address lines
m Can be used to initiate an ADC sample sequence
m Pins configured as digital inputs are Schmitt-triggered
m Programmable control for GPIO pad configuration
— Weak pull-up or pull-down resistors

— 2-mA, 4-mA, and 8-mA pad drive for digital communication; up to four pads can be configured
with an 18-mA pad drive for high-current applications

— Slew rate control for the 8-mA drive
— Open drain enables
— Digital input enables

11.6 Analog

The LM3S9B90 microcontroller provides analog functions integrated into the device, including:

m Two 10-bit Analog-to-Digital Converters (ADC) with 16 analog input channels and sample rate
of one million samples/second

m Three analog comparators

m Eight digital comparators

m  On-chip voltage regulator

The following provides more detail on these analog functions.

1.1.6.1 ADC (see page 619)

An analog-to-digital converter (ADC) is a peripheral that converts a continuous analog voltage to a
discrete digital number. The Stellaris ADC module features 10-bit conversion resolution and supports
16 input channels plus an internal temperature sensor. Four buffered sample sequencers allow
rapid sampling of up to 16 analog input sources without controller intervention. Each sample
sequencer provides flexible programming with fully configurable input source, trigger events, interrupt
generation, and sequencer priority. Each ADC module has a digital comparator function is included
that allows the conversion value to be diverted to a comparison unit that provides eight digital
comparators.

The LM3S9B90 microcontroller provides two ADC modules with the following features:
m 16 analog input channels

m Single-ended and differential-input configurations
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m  On-chip internal temperature sensor
m  Maximum sample rate of one million samples/second
m Optional phase shift in sample time programmable from 22.5° to 337.5°

m Four programmable sample conversion sequencers from one to eight entries long, with
corresponding conversion result FIFOs

m Flexible trigger control

Controller (software)

Timers

Analog Comparators

GPIO
m Hardware averaging of up to 64 samples for improved accuracy
m Digital comparison unit providing eight digital comparators
m Converter uses an internal 3-V reference or an external reference
m Power and ground for the analog circuitry is separate from the digital power and ground
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each sample sequencer
— ADC module uses burst requests for DMA

Analog Comparators (see page 1118)

An analog comparator is a peripheral that compares two analog voltages and provides a logical
output that signals the comparison result. The LM3S9B90 microcontroller provides three independent
integrated analog comparators that can be configured to drive an output or generate an interrupt or
ADC event.

The comparator can provide its output to a device pin, acting as a replacement for an analog
comparator on the board, or it can be used to signal the application via interrupts or triggers to the
ADC to cause it to start capturing a sample sequence. The interrupt generation and ADC triggering
logic is separate. This means, for example, that an interrupt can be generated on a rising edge and
the ADC triggered on a falling edge.

The LM3S9B90 microcontroller provides three independent integrated analog comparators with the
following functions:

m Compare external pin input to external pin input or to internal programmable voltage reference
m Compare a test voltage against any one of the following voltages:
— An individual external reference voltage

— A shared single external reference voltage
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— A shared internal reference voltage

11.7 JTAG and ARM Serial Wire Debug (see page 182)

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a Test Access Port and

Boundary Scan Architecture for digital integrated circuits and provides a standardized serial interface
for controlling the associated test logic. The TAP, Instruction Register (IR), and Data Registers (DR)
can be used to test the interconnections of assembled printed circuit boards and obtain manufacturing
information on the components. The JTAG Port also provides a means of accessing and controlling
design-for-test features such as 1/O pin observation and control, scan testing, and debugging. Texas
Instruments replaces the ARM SW-DP and JTAG-DP with the ARM Serial Wire JTAG Debug Port
(SWJ-DP) interface. The SWJ-DP interface combines the SWD and JTAG debug ports into one
module providing all the normal JTAG debug and test functionality plus real-time access to system
memory without halting the core or requiring any target resident code. The SWJ-DP interface has
the following features:

IEEE 1149.1-1990 compatible Test Access Port (TAP) controller

Four-bit Instruction Register (IR) chain for storing JTAG instructions

IEEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, EXTEST and INTEST
ARM additional instructions: APACC, DPACC and ABORT

Integrated ARM Serial Wire Debug (SWD)

Serial Wire JTAG Debug Port (SWJ-DP)
— Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

— Data Watchpoint and Trigger (DWT) unit for implementing watchpoints, trigger resources,
and system profiling

— Instrumentation Trace Macrocell (ITM) for support of printf style debugging

— Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer

1.1.8 Packaging and Temperature

Industrial-range 100-pin RoHS-compliant LQFP package

Industrial-range 108-ball RoHS-compliant BGA package

1.2 Target Applications

The Stellaris family is positioned for cost-conscious applications requiring significant control
processing and connectivity capabilities such as:

Remote monitoring
Electronic point-of-sale (POS) machines
Test and measurement equipment

Network appliances and switches
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Factory automation

HVAC and building control
Gaming equipment
Motion control

Medical instrumentation
Fire and security

Power and energy

Transportation

High-Level Block Diagram

Figure 1-1 on page 71 depicts the features on the Stellaris LM3S9B90 microcontroller. Note that
there are two on-chip buses that connect the core to the peripherals. The Advanced Peripheral Bus
(APB) bus is the legacy bus. The Advanced High-Performance Bus (AHB) bus provides better
back-to-back access performance than the APB bus.
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Figure 1-1. Stellaris LM3S9B90 Microcontroller High-Level Block Diagram

NN
JTAG/ISWD K——,
CO;AI‘EXMN(.FD_ M3 Boot Loader
ROM DriverLib
(80 MHz) AES & CRC
AN
System \——————
Control and DCode bus Flash
Clocks e .| (256KB)
(w/ Precis. Osc.) NVIC || MPU | K———mM—
ICode bus
] [System Bus
— N
LM3S9B90 Bus Matrix <:> SRAM
¥ (96 KB)
J L SYSTEM PERIPHERALS
DMA . : WTaitr%ré(rjgg
—— )
General- . | .
Hibernation
Purpose :) —  Module
Timers (4)
External A N
Peripheral N—— N\ G(Zl(gs
Interface G —

SERIAL PERIPHERALS

)
I
< )
gl |2
USB < s UARTSs
(OTG) K—— g ol D — ®)
2 s
O] =
a 3]
= a
ssl B sk—— 12C
%) T EINT (@]
3 g
e 5
CAN 3 <,
> Ethernet
ConErZ(;IIers 2:) —| MAC/PHY
N\
<:i — 12S
ANALOG PERIPHERALS
Analog A A ADC
Comparators «——/ Channels
(3) (16)
December 01, 2010 71

Texas Instruments-Advance Information



Architectural Overview

1.4 Hardware Details
Details on the pins and package can be found in the following sections:
m “Pin Diagram” on page 1131
m “Signal Tables” on page 1133
m “Operating Characteristics” on page 1198
m “Electrical Characteristics” on page 1199
m “Package Information” on page 1276
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2 The Cortex-M3 Processor

The ARM® Cortex™-M3 processor provides a high-performance, low-cost platform that meets the
system requirements of minimal memory implementation, reduced pin count, and low power
consumption, while delivering outstanding computational performance and exceptional system
response to interrupts. Features include:

32-bit ARM® Cortex™-M3 architecture optimized for small-footprint embedded applications
Outstanding processing performance combined with fast interrupt handling

Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

— Unaligned data access, enabling data to be efficiently packed into memory
Fast code execution permits slower processor clock or increases sleep mode time
Harvard architecture characterized by separate buses for instruction and data
Efficient processor core, system and memories

Hardware division and fast multiplier

Deterministic, high-performance interrupt handling for time-critical applications

Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality

Enhanced system debug with extensive breakpoint and trace capabilities

Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing

Migration from the ARM7™ processor family for better performance and power efficiency
Optimized for single-cycle Flash memory usage

Ultra-low power consumption with integrated sleep modes

80-MHz operation

1.25 DMIPS/MHz

The Stellaris® family of microcontrollers builds on this core to bring high-performance 32-bit computing
to cost-sensitive embedded microcontroller applications, such as factory automation and control,
industrial control power devices, building and home automation, and stepper motor control.
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This chapter provides information on the Stellaris implementation of the Cortex-M3 processor,
including the programming model, the memory model, the exception model, fault handling, and
power management.

For technical details on the instruction set, see the Cortex™-M3 Instruction Set Technical User's
Manual.

Block Diagram

The Cortex-M3 processor is built on a high-performance processor core, with a 3-stage pipeline
Harvard architecture, making it ideal for demanding embedded applications. The processor delivers
exceptional power efficiency through an efficient instruction set and extensively optimized design,
providing high-end processing hardware including single-cycle 32x32 multiplication and dedicated
hardware division.

To facilitate the design of cost-sensitive devices, the Cortex-M3 processor implements tightly coupled
system components that reduce processor area while significantly improving interrupt handling and
system debug capabilities. The Cortex-M3 processor implements a version of the Thumb® instruction
set, ensuring high code density and reduced program memory requirements. The Cortex-M3
instruction set provides the exceptional performance expected of a modern 32-bit architecture, with
the high code density of 8-bit and 16-bit microcontrollers.

The Cortex-M3 processor closely integrates a nested interrupt controller (NVIC), to deliver
industry-leading interrupt performance. The Stellaris NVIC includes a non-maskable interrupt (NMI)
and provides eight interrupt priority levels. The tight integration of the processor core and NVIC
provides fast execution of interrupt service routines (ISRs), dramatically reducing interrupt latency.
The hardware stacking of registers and the ability to suspend load-multiple and store-multiple
operations further reduce interrupt latency. Interrupt handlers do not require any assembler stubs
which removes code overhead from the ISRs. Tail-chaining optimization also significantly reduces
the overhead when switching from one ISR to another. To optimize low-power designs, the NVIC
integrates with the sleep modes, including Deep-sleep mode, which enables the entire device to be
rapidly powered down.
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2.2
2.21

2.2.2

Figure 2-1. CPU Block Diagram
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Overview

System-Level Interface

The Cortex-M3 processor provides multiple interfaces using AMBA® technology to provide
high-speed, low-latency memory accesses. The core supports unaligned data accesses and
implements atomic bit manipulation that enables faster peripheral controls, system spinlocks, and
thread-safe Boolean data handling.

The Cortex-M3 processor has a memory protection unit (MPU) that provides fine-grain memory
control, enabling applications to implement security privilege levels and separate code, data and
stack on a task-by-task basis.

Integrated Configurable Debug

The Cortex-M3 processor implements a complete hardware debug solution, providing high system
visibility of the processor and memory through either a traditional JTAG port or a 2-pin Serial Wire
Debug (SWD) port that is ideal for microcontrollers and other small package devices. The Stellaris
implementation replaces the ARM SW-DP and JTAG-DP with the ARM CoreSight™-compliant
Serial Wire JTAG Debug Port (SWJ-DP) interface. The SWJ-DP interface combines the SWD and
JTAG debug ports into one module. See the ARM® Debug Interface V5 Architecture Specification
for details on SWJ-DP.

For system trace, the processor integrates an Instrumentation Trace Macrocell (ITM) alongside data
watchpoints and a profiling unit. To enable simple and cost-effective profiling of the system trace
events, a Serial Wire Viewer (SWV) can export a stream of software-generated messages, data
trace, and profiling information through a single pin.

December 01, 2010 75

Texas Instruments-Advance Information



The Cortex-M3 Processor

2.2.3

2.2.4

The Flash Patch and Breakpoint Unit (FPB) provides up to eight hardware breakpoint comparators
that debuggers can use. The comparators in the FPB also provide remap functions of up to eight
words in the program code in the CODE memory region. This enables applications stored in a
read-only area of Flash memory to be patched in another area of on-chip SRAM or Flash memory.
If a patch is required, the application programs the FPB to remap a number of addresses. When
those addresses are accessed, the accesses are redirected to a remap table specified in the FPB
configuration.

For more information on the Cortex-M3 debug capabilities, see theARM® Debug Interface V5
Architecture Specification.

Trace Port Interface Unit (TPIU)

The TPIU acts as a bridge between the Cortex-M3 trace data from the ITM, and an off-chip Trace
Port Analyzer, as shown in Figure 2-2 on page 76.

Figure 2-2. TPIU Block Diagram
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Cortex-M3 System Component Details
The Cortex-M3 includes the following system components:
m SysTick

A 24-bit count-down timer that can be used as a Real-Time Operating System (RTOS) tick timer
or as a simple counter (see “System Timer (SysTick)” on page 116).

m Nested Vectored Interrupt Controller (NVIC)

An embedded interrupt controller that supports low latency interrupt processing (see “Nested
Vectored Interrupt Controller (NVIC)” on page 117).

m System Control Block (SCB)
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The programming model interface to the processor. The SCB provides system implementation
information and system control, including configuration, control, and reporting of system
exceptions( see “System Control Block (SCB)” on page 119).

m  Memory Protection Unit (MPU)

Improves system reliability by defining the memory attributes for different memory regions. The
MPU provides up to eight different regions and an optional predefined background region (see
“Memory Protection Unit (MPU)” on page 119).

2.3 Programming Model
This section describes the Cortex-M3 programming model. In addition to the individual core register
descriptions, information about the processor modes and privilege levels for software execution and
stacks is included.
2.31 Processor Mode and Privilege Levels for Software Execution
The Cortex-M3 has two modes of operation:
m Thread mode
Used to execute application software. The processor enters Thread mode when it comes out of
reset.
m Handler mode
Used to handle exceptions. When the processor has finished exception processing, it returns to
Thread mode.
In addition, the Cortex-M3 has two privilege levels:
m Unprivileged
In this mode, software has the following restrictions:
— Limited access to the MSR and MRS instructions and no use of the CPS instruction
— No access to the system timer, NVIC, or system control block
— Possibly restricted access to memory or peripherals
m Privileged
In this mode, software can use all the instructions and has access to all resources.
In Thread mode, the CONTROL register (see page 91) controls whether software execution is
privileged or unprivileged. In Handler mode, software execution is always privileged.
Only privileged software can write to the CONTROL register to change the privilege level for software
execution in Thread mode. Unprivileged software can use the SVC instruction to make a supervisor
call to transfer control to privileged software.
23.2 Stacks
The processor uses a full descending stack, meaning that the stack pointer indicates the last stacked
item on the stack memory. When the processor pushes a new item onto the stack, it decrements
the stack pointer and then writes the item to the new memory location. The processor implements
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2.3.3

two stacks: the main stack and the process stack, with independent copies of the stack pointer (see
the SP register on page 81).

In Thread mode, the CONTROL register (see page 91) controls whether the processor uses the
main stack or the process stack. In Handler mode, the processor always uses the main stack. The
options for processor operations are shown in Table 2-1 on page 78.

Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use

Processor Mode Use Privilege Level Stack Used
Thread Applications Privileged or unprivileged Main stack or process stack
Handler Exception handlers Always privileged Main stack

a. See CONTROL (page 91).

Register Map

Figure 2-3 on page 78 shows the Cortex-M3 register set. Table 2-2 on page 79 lists the Core
registers. The core registers are not memory mapped and are accessed by register name, so the
base address is n/a (not applicable) and there is no offset.

Figure 2-3. Cortex-M3 Register Set

- RN

RO
R1
R2
R3
R4
R5
R6 General-purpose registers
R7
R8
R9

Low registers

High registers R10
R11
R12
Stack Pointer SP (R13) psP* | wmsp? *Banked version of SP
Link Register LR (R14)

PC (R15)

Program Counter

PSR Program status register
PRIMASK

FAULTMASK Exception mask registers Special registers
BASEPRI
CONTROL CONTROL register
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Table 2-2. Processor Register Map

Offset Name Type Reset Description ;ZZ
- RO R/W - Cortex General-Purpose Register 0 80
- R1 R/W - Cortex General-Purpose Register 1 80
- R2 R/W - Cortex General-Purpose Register 2 80
- R3 R/W - Cortex General-Purpose Register 3 80
- R4 R/W - Cortex General-Purpose Register 4 80
- R5 R/W - Cortex General-Purpose Register 5 80
- R6 R/W - Cortex General-Purpose Register 6 80
- R7 R/W - Cortex General-Purpose Register 7 80
- R8 R/W - Cortex General-Purpose Register 8 80
- R9 R/W - Cortex General-Purpose Register 9 80
- R10 R/W - Cortex General-Purpose Register 10 80
- R11 R/W - Cortex General-Purpose Register 11 80
- R12 R/W - Cortex General-Purpose Register 12 80
- SP R/wW - Stack Pointer 81
- LR R/W OxFFFF.FFFF Link Register 82
- PC R/W - Program Counter 83
- PSR R/W 0x0100.0000 Program Status Register 84
- PRIMASK R/W 0x0000.0000 Priority Mask Register 88
- FAULTMASK R/W 0x0000.0000 Fault Mask Register 89
- BASEPRI R/W 0x0000.0000 Base Priority Mask Register 90
- CONTROL R/W 0x0000.0000 Control Register 91

234 Register Descriptions

This section lists and describes the Cortex-M3 registers, in the order shown in Figure 2-3 on page 78.
The core registers are not memory mapped and are accessed by register name rather than offset.

Note: The register type shown in the register descriptions refers to type during program execution
in Thread mode and Handler mode. Debug access can differ.
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Register 1: Cortex General-Purpose Register 0 (R0)

Register 2: Cortex General-Purpose Register 1 (R1)

Register 3: Cortex General-Purpose Register 2 (R2)

Register 4: Cortex General-Purpose Register 3 (R3)

Register 5: Cortex General-Purpose Register 4 (R4)

Register 6: Cortex General-Purpose Register 5 (R5)

Register 7: Cortex General-Purpose Register 6 (R6)

Register 8: Cortex General-Purpose Register 7 (R7)

Register 9: Cortex General-Purpose Register 8 (R8)

Register 10: Cortex General-Purpose Register 9 (R9)

Register 11: Cortex General-Purpose Register 10 (R10)

Register 12: Cortex General-Purpose Register 11 (R11)

Register 13: Cortex General-Purpose Register 12 (R12)

The Rn registers are 32-bit general-purpose registers for data operations and can be accessed
from either privileged or unprivileged mode.

Cortex General-Purpose Register 0 (R0)
Type R/W, reset -

Type
Reset

Type
Reset

31

30

29 28 27 26 25 24 23 22 21 20 19

RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW R/W RIW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 1 I
DATA
1 1 1
RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW R/W RIW
Bit/Field Name Type Reset Description
31:0 DATA R/W - Register data.
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Register 14: Stack Pointer (SP)

The Stack Pointer (SP) is register R13. In Thread mode, the function of this register changes
depending on the ASP bit in the Control Register (CONTROL) register. When the ASP bit is clear,
this register is the Main Stack Pointer (MSP). When the ASP bit is set, this register is the Process
Stack Pointer (PSP). On reset, the ASP bit is clear, and the processor loads the MSP with the value
from address 0x0000.0000. The MSP can only be accessed in privileged mode; the PSP can be
accessed in either privileged or unprivileged mode.

Stack Pointer (SP)
Type R/W, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SP
1 1 1
Type  RW R/W RIW R/W R/W RIW R/W R/W R/W RIW R/W RIW R/W RIW RIW R/W
Reset - - - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 I 1 I
SP
1 1 1
Type  RW R/W R/W R/W R/W R/W R/W R/W R/W RIW R/W RIW R/W R/W RIW R/W
Reset - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 SP R/W - This field is the address of the stack pointer.
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Register 15: Link Register (LR)

The Link Register (LR) is register R14, and it stores the return information for subroutines, function
calls, and exceptions. LR can be accessed from either privileged or unprivileged mode.

EXC_RETURN is loaded into LR on exception entry. See Table 2-10 on page 109 for the values and
description.

Link Register (LR)
Type R/W, reset OXFFFF.FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW RIW RIW R/W RIW R/W RIW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:0 LINK R/W  OxFFFF.FFFF This field is the return address.
82 December 01, 2010

Texas Instruments-Advance Information



Stellaris® LM3S9B90 Microcontroller

Register 16: Program Counter (PC)

The Program Counter (PC) is register R15, and it contains the current program address. On reset,
the processor loads the PC with the value of the reset vector, which is at address 0x0000.0004. Bit
0 of the reset vector is loaded into the THUMB bit of the EPSR at reset and must be 1. The PC register
can be accessed in either privileged or unprivileged mode.

Program Counter (PC)
Type R/W, reset -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PC
1 1 1
Type  RW R/W RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset - - - - - - - - - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PC
1 1 1
Type  RW RIW RIW R/W RIW R/W RIW R/W RIW RIW R/W RIW R/W RIW R/W RIW
Reset - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 PC R/W - This field is the current program address.
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Program Status Register (PSR)

Register 17: Program Status Register (PSR)
Note:

The Program Status Register (PSR) has three functions, and the register bits are assigned to the
different functions:

This register is also referred to as xPSR.

m Application Program Status Register (APSR), bits 31:27,
m Execution Program Status Register (EPSR), bits 26:24, 15:10
m Interrupt Program Status Register (IPSR), bits 6:0

The PSR, IPSR, and EPSR registers can only be accessed in privileged mode; the APSR register
can be accessed in either privileged or unprivileged mode.

APSR contains the current state of the condition flags from previous instruction executions.

EPSR contains the Thumb state bit and the execution state bits for the If-Then (1T) instruction or
the Interruptible-Continuable Instruction (IC1) field for an interrupted load multiple or store multiple
instruction. Attempts to read the EPSR directly through application software using the MSR instruction
always return zero. Attempts to write the EPSR using the MSR instruction in application software
are always ignored. Fault handlers can examine the EPSR value in the stacked PSR to determine
the operation that faulted (see “Exception Entry and Return” on page 107).

IPSR contains the exception type number of the current Interrupt Service Routine (ISR).

These registers can be accessed individually or as a combination of any two or all three registers,
using the register name as an argument to the MSR or MRS instructions. For example, all of the
registers can be read using PSR with the MRS instruction, or APSR only can be written to using
APSR with the MSR instruction. page 84 shows the possible register combinations for the PSR. See
the MRS and MSR instruction descriptions in the Cortex™-M3 Instruction Set Technical User's Manual
for more information about how to access the program status registers.

Table 2-3. PSR Register Combinations

Register Type Combination

PSR RIW? P APSR, EPSR, and IPSR
IEPSR RO EPSR and IPSR

IAPSR R/W? APSR and IPSR
EAPSR R/WP APSR and EPSR

a. The processor ignores writes to the IPSR bits.
b. Reads of the EPSR bits return zero, and the processor ignores writes to these bits.

Type R/W, reset 0x0100.0000

Type
Reset

Type
Reset

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 1 1 1 1 T
N z [} \Y Q ICI/IT THUMB reserved
1
R/W R/W R/W R/W R/W RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I I 1 I I I I 1 I
reserved ISRNUM
1
RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit/Field

31

30

29

28

27

Type

R/W

R/W

R/W

R/W

R/W

Reset

Description
APSR Negative or Less Flag

Value Description

1 The previous operation result was negative or less than.
0 The previous operation result was positive, zero, greater than,
or equal.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Zero Flag

Value Description
1 The previous operation result was zero.

0 The previous operation result was non-zero.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR Carry or Borrow Flag

Value Description

1 The previous add operation resulted in a carry bit or the previous
subtract operation did not result in a borrow bit.

0 The previous add operation did not result in a carry bit or the
previous subtract operation resulted in a borrow bit.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Overflow Flag

Value Description
1 The previous operation resulted in an overflow.

0 The previous operation did not result in an overflow.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR DSP Overflow and Saturation Flag

Value Description
1 DSP Overflow or saturation has occurred.

0 DSP overflow or saturation has not occurred since reset or since
the bit was last cleared.

The value of this bit is only meaningful when accessing PSR or APSR.
This bit is cleared by software using an MRS instruction.
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Bit/Field Name

26:25 ICI/IT

24 THUMB

23:16 reserved

15:10 ICI/IT

9:7 reserved

Type

RO

RO

RO

RO

Reset

0x0

0x00

0x0

0x0

Description

EPSR ICI / IT status

These bits, along with bits 15:10, contain the Interruptible-Continuable
Instruction (1C1) field for an interrupted load multiple or store multiple

instruction or the execution state bits of the IT instruction.

When EPSR holds the ICI execution state, bits 26:25 are zero.

The I-Then block contains up to four instructions following a 16-bit 1T
instruction. Each instruction in the block is conditional. The conditions

for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M3 Instruction Set Technical User's Manual
for more information.

The value of this field is only meaningful when accessing PSR or EPSR.

EPSR Thumb State
This bit indicates the Thumb state and should always be set.
The following can clear the THUMB bit:

m  The BLX, BX and POP{PC} instructions
m  Restoration from the stacked xPSR value on an exception return
m  Bit 0 of the vector value on an exception entry

Attempting to execute instructions when this bit is clear results in a fault
or lockup. See “Lockup” on page 111 for more information.
The value of this bit is only meaningful when accessing PSR or EPSR.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

EPSR ICI / IT status

These bits, along with bits 26:25, contain the Interruptible-Continuable
Instruction (ICI) field for an interrupted load multiple or store multiple
instruction or the execution state bits of the IT instruction.

When an interrupt occurs during the execution of an LDM, STM, PUSH
or POP instruction, the processor stops the load multiple or store multiple
instruction operation temporarily and stores the next register operand
in the multiple operation to bits 15:12. After servicing the interrupt, the
processor returns to the register pointed to by bits 15:12 and resumes
execution of the multiple load or store instruction. When EPSR holds
the 1CI execution state, bits 11:10 are zero.

The I-Then block contains up to four instructions following a 16-bit 1T
instruction. Each instruction in the block is conditional. The conditions
for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M3 Instruction Set Technical User's Manual
for more information.

The value of this field is only meaningful when accessing PSR or EPSR.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Bit/Field Name Type Reset Description

6:0 ISRNUM RO 0x00 IPSR ISR Number

This field contains the exception type number of the current Interrupt
Service Routine (ISR).

Value Description

0x00 Thread mode

0x01 Reserved

0x02 NMI

0x03 Hard fault

0x04 Memory management fault
0x05 Bus fault

0x06 Usage fault
0x07-0x0A Reserved

0x0B SVCall

0x0C Reserved for Debug
0x0D Reserved

0x0E PendSV

OxOF SysTick

0x10 Interrupt Vector 0
0x11 Interrupt Vector 1
0x46 Interrupt Vector 54

0x47-0x7F Reserved

See “Exception Types” on page 102 for more information.
The value of this field is only meaningful when accessing PSR or IPSR.

December 01, 2010 87
Texas Instruments-Advance Information



The Cortex-M3 Processor

Priority Mask Register (PRIMASK)

Register 18: Priority Mask Register (PRIMASK)

The PRIMASK register prevents activation of all exceptions with programmable priority. Reset,
non-maskable interrupt (NMI), and hard fault are the only exceptions with fixed priority. Exceptions
should be disabled when they might impact the timing of critical tasks. This register is only accessible
in privileged mode. The MSR and MRS instructions are used to access the PRIMASK register, and
the CPS instruction may be used to change the value of the PRIMASK register. See the Cortex™-M3
Instruction Set Technical User's Manual for more information on these instructions. For more

information on exception priority levels, see “Exception Types” on page 102.

Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1
reserved PRIMASK
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PRIMASK R/W 0 Priority Mask
Value Description
1 Prevents the activation of all exceptions with configurable
priority.
0 No effect.
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Register 19: Fault Mask Register (FAULTMASK)

The FAULTMASK register prevents activation of all exceptions except for the Non-Maskable Interrupt
(NMI). Exceptions should be disabled when they might impact the timing of critical tasks. This register
is only accessible in privileged mode. The MSR and MRS instructions are used to access the
FAULTMASK register, and the CPS instruction may be used to change the value of the FAULTMASK
register. See the Cortex™-M3 Instruction Set Technical User's Manual for more information on
these instructions. For more information on exception priority levels, see “Exception

Types” on page 102.

Fault Mask Register (FAULTMASK)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved FAULTMASK]
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 FAULTMASK R/W 0 Fault Mask

Value Description
1 Prevents the activation of all exceptions except for NMI.
0 No effect.

The processor clears the FAULTMASK bit on exit from any exception
handler except the NMI handler.

December 01, 2010

89

Texas Instruments-Advance Information



The Cortex-M3 Processor

Register 20: Base Priority Mask Register (BASEPRI)

The BASEPRI register defines the minimum priority for exception processing. When BASEPRI is
set to a nonzero value, it prevents the activation of all exceptions with the same or lower priority
level as the BASEPRI value. Exceptions should be disabled when they might impact the timing of
critical tasks. This register is only accessible in privileged mode. For more information on exception
priority levels, see “Exception Types” on page 102.

Base Priority Mask Register (BASEPRI)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 ) 1 ) 1 ) 1 )
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 I 1 1 I 1 1
reserved BASEPRI reserved
1
Type RO RO RO RO RO RO RO RO RW RIW RW RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description

31:8 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

75 BASEPRI R/W 0x0 Base Priority
Any exception that has a programmable priority level with the same or
lower priority as the value of this field is masked. The PRIMASK register
can be used to mask all exceptions with programmable priority levels.
Higher priority exceptions have lower priority levels.

Value Description

0x0  All exceptions are unmasked.

0x1  All exceptions with priority level 1-7 are masked.
0x2  All exceptions with priority level 2-7 are masked.
0x3  All exceptions with priority level 3-7 are masked.
0x4  All exceptions with priority level 4-7 are masked.
0x5  All exceptions with priority level 5-7 are masked.
0x6  All exceptions with priority level 6-7 are masked.
0x7  All exceptions with priority level 7 are masked.

4:0 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 21: Control Register (CONTROL)

The CONTROL register controls the stack used and the privilege level for software execution when
the processor is in Thread mode. This register is only accessible in privileged mode.

Handler mode always uses MSP, so the processor ignores explicit writes to the ASP bit of the
CONTROL register when in Handler mode. The exception entry and return mechanisms automatically
update the CONTROL register based on the EXC_RETURN value (see Table 2-10 on page 109).
In an OS environment, threads running in Thread mode should use the process stack and the kernel
and exception handlers should use the main stack. By default, Thread mode uses MSP. To switch
the stack pointer used in Thread mode to PSP, either use the MSR instruction to set the ASP bit, as
detailed in the Cortex™-M3 Instruction Set Technical User's Manual, or perform an exception return
to Thread mode with the appropriate EXC_RETURN value, as shown in Table 2-10 on page 109.

Note: When changing the stack pointer, software must use an ISB instruction immediately after
the MSR instruction, ensuring that instructions after the 1SB execute use the new stack
pointer. See the Cortex™-M3 Instruction Set Technical User's Manual.

Control Register (CONTROL)
Type R/W, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 T 1 1 1 1 1 1 1
reserved ASP TMPL
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO R/W RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:2 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
1 ASP R/W 0 Active Stack Pointer
Value Description
1 PSP is the current stack pointer.
0 MSP is the current stack pointer
In Handler mode, this bit reads as zero and ignores writes. The
Cortex-M3 updates this bit automatically on exception return.
0 TMPL R/W 0 Thread Mode Privilege Level
Value Description
1 Unprivileged software can be executed in Thread mode.
0 Only privileged software can be executed in Thread mode.
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2.3.5

2.3.6

24

Exceptions and Interrupts

The Cortex-M3 processor supports interrupts and system exceptions. The processor and the Nested
Vectored Interrupt Controller (NVIC) prioritize and handle all exceptions. An exception changes the
normal flow of software control. The processor uses Handler mode to handle all exceptions except
for reset. See “Exception Entry and Return” on page 107 for more information.

The NVIC registers control interrupt handling. See “Nested Vectored Interrupt Controller
(NVIC)” on page 117 for more information.
Data Types

The Cortex-M3 supports 32-bit words, 16-bit halfwords, and 8-bit bytes. The processor also supports
64-bit data transfer instructions. All instruction and data memory accesses are little endian. See
“Memory Regions, Types and Attributes” on page 94 for more information.

Memory Model

This section describes the processor memory map, the behavior of memory accesses, and the
bit-banding features. The processor has a fixed memory map that provides up to 4 GB of addressable
memory.

The memory map for the LM3S9B90 controller is provided in Table 2-4 on page 92. In this manual,
register addresses are given as a hexadecimal increment, relative to the module’s base address
as shown in the memory map.

The regions for SRAM and peripherals include bit-band regions. Bit-banding provides atomic
operations to bit data (see “Bit-Banding” on page 97).

The processor reserves regions of the Private peripheral bus (PPB) address range for core peripheral
registers (see “Cortex-M3 Peripherals” on page 116).

Note: Within the memory map, all reserved space returns a bus fault when read or written.

Table 2-4. Memory Map

Start End Description For details,
see page ...
Memory
0x0000.0000 0x0003.FFFF On-chip Flash 329
0x0004.0000 0x00FF.FFFF Reserved -
0x0100.0000 Ox1FFF.FFFF Reserved for ROM 327
0x2000.0000 0x2001.7FFF Bit-banded on-chip SRAM 327
0x2001.8000 0x21FF.FFFF Reserved -
0x2200.0000 0x222F.FFFF Bit-band alias of 0x2000.0000 through 0x200F.FFFF 327
0x2230.0000 O0x3FFF.FFFF Reserved -
FiRM Peripherals
0x4000.0000 0x4000.0FFF Watchdog timer 0 597
0x4000.1000 0x4000.1FFF Watchdog timer 1 597
0x4000.2000 0x4000.3FFF Reserved -
0x4000.4000 0x4000.4FFF GPIO Port A 434
0x4000.5000 0x4000.5FFF GPIO Port B 434
0x4000.6000 0x4000.6FFF GPIO Port C 434
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Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x