PRELIMINARY

LUMINARYMICRO™

LM3S612 Microcontroller

DATA SHEET

DS-LM3S612-02 Copyright © 2006 Luminary Micro, Inc.



INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH LUMINARY MICRO PRODUCTS. NO LICENSE,
EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. EXCEPT AS PROVIDED IN LUMINARY MICRO’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS,
LUMINARY MICRO ASSUMES NO LIABILITY WHATSOEVER, AND LUMINARY MICRO DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY, RELATING TO SALE AND/OR USE OF LUMINARY MICRO’S PRODUCTS INCLUDING LIABILITY OR WARRANTIES
RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT
OR OTHER INTELLECTUAL PROPERTY RIGHT. LUMINARY MICRO’S PRODUCTS ARE NOT INTENDED FOR USE IN MEDICAL,
LIFE SAVING, OR LIFE-SUSTAINING APPLICATIONS.

Luminary Micro may make changes to specifications and product descriptions at any time, without notice. Contact your local Luminary Micro
sales office or your distributor to obtain the latest specifications before placing your product order.

Designers must not rely on the absence or characteristics of any features or instructions marked "reserved" or "undefined." Luminary Micro
reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them.

Copyright © 2006 Luminary Micro, Inc. All rights reserved. Stellaris and the Luminary Micro logo are trademarks of Luminary Micro, Inc. or its
subsidiaries in the United States and other countries. ARM and Thumb are registered trademarks, and Cortex is a trademark of ARM Limited.
Other names and brands may be claimed as the property of others.

Luminary Micro, Inc.

2499 South Capital of Texas Hwy, Suite A-100 @TM - o am

Austin, TX 78746 o HE E_E m EE

Main: +1-512-279-8800 = orte '

Fax: +1-512-279-8879 =

http://www.luminarymicro.com ARM ] Intelligent Processors by ARM®
MICRO

2 October 8, 2006

Preliminary



LM3S612 Data Sheet

Legal Disclaimers and Trademark INfOrmation.........ccccooo i ee e 2
R AV 1] Lo o T 1= (o 1Y RPN 18
ADOUL THIS DOCUMIEBNT. ...ttt ettt e e e e st e e e e e s s bbb e e e e e e e e s snbbbbeeeeeeeneeenaanns 19
U Lo 11T o TP PPPTT PP 19
ADOUL THIS IMABNUAL ...ttt e e e e oo oo bttt et e e e e e e e e s s e b bbbt e e e eeaeeeeesaannnnbnbeeneaeas 19
e = =T B Lo Yot U 4= o) PP PRSPPI 19
DOCUMENTALION CONMVENTIONS .....eiiiiitiiiieeiitiiee ettt e sttt e e e sttt et e e s st bttt e e e s sabeeeeessabbeeeeeesbbeeeeessnbbeeesasbbeeeeesanbeeeaeaas 19
1. ATCNITECTUNAl OV BIVIBW ...ttt ettt et eee e ee e eeseeeeeeee e 22
11 L (oTo [0 o = | (F =TT 22
1.2 L= Lo 1= QAN o ][ TT= o] 1 PSERSRR 26
1.3 HIgh-Level BIOCK DIBGIAM .. ...ttt e e ettt e e e e e e e e s e aab bbbt e eaeeaeeeeeaabbbbbneeeeeaens 27
1.4 FUNCLIONAI OVEIVIEW ...ttt ettt et e e e e oo oot bttt et e e a2 e e e e aaabbe b be e e e e aeee e ennbbnbbeeaeaaaaeas 28
141 ARM COMEXT™-MB L.oiiiiiie ittt ettt e e sttt e e e sttt e e e e e staeeeeesstbaeeeeeastaeeaee s tbaeeeesaabbeeaeesassbeeeesasbaeeeesasbsseanaas 28
N N /o] (o @ @] a1 o] W = =T 1] o] g T=T = | PP TP UPTTP 28
1.4.3  ANAIOQ PEIPRNEIAIS ...ttt et e e e e e et e et e e e e e e e e bbb e eeeeeaeas 29
1.4.4 Serial CommuUNICAtIONS PEIPNEIAIS......cooiiiiiii e eea s 29
145  SYSIEM PEIPNEIAIS.....eeeeiiiiiei ettt et e e e e e bbbttt e e e e e e e e e e s e ab bt e b e e eeea e s e e snnbnbbeneeeeaaas 30
1.4.6  MEMOIY PEIPNEIAIS.....eeiiiiii ittt oottt et e e e e e e s e s b et b et e e e aee e e e e e snnbnbbeneeeeaaas 31
O o A Vo [ [ [ g P L = oD =TT 31
1.4.8  HArdware DELAIIS .........ooe ittt oottt et e e e e e e s e e e an b e e e e et e e e e e e e e annnnbeaeeeeaeas 32
15 YA T 0l =] (oTod S B I = o =T o USRI 33
2. ARM COrteX-M3 ProCESSOF COlC...ccuuiuiiiiieieeieeeiee ettt e e e e e e e e e aereeennnes 34
2.1 (2] (oTed 1l B T-To |- Ta  H TR 35
2.2 T pTeiu[o] aF= Ll DTS ot ] o] 1 o] o HOU PP TR 35
2.2.1  Serial Wire and JTAG DEDUQ ....c.coiiiiiieiiie ettt e e e s r e e e e e e s e e s et e e e e e eeseeannnnnneees 35
2.2.2 Embedded Trace MaCrOCEI (ETM) ......uuiiiiiiiieeee ettt e e e e e s r e e e e e e s s e s st eeeeeeeeeeesnnnnneees 36
2.2.3 Trace Port Interface UNit (TPIU) .....c.uuiiiieiiiiie e s e e e e e e s s e e e e e e e e e ss s anntnnteeeeeeaeeeseesnnnnnnnees 36
P = (@ 1 I I o OO PRSP 36
2.2.5 Memory Protection Unit (MPU) ..........uuiiiiiiiiiee et e et e e e e e s e e e e e e e e s s e st antaeeeeeeeaeseesnnnnnnnnes 36
2.2.6  Nested Vectored Interrupt Controller (NVIC) ......ccooiiiiiiiiiieieee e s s e e e e e e s s e snnnnaees 36
3. V=T g Lo A Y, - o PSPPI 37
4, Ta N =T o U] o SRR 39
5. N Y C | ] =T = T = PP PPPP 42
5.1 2] (oTed 1l B T-To |- Ta  H TR PP 43
5.2 T pTeiu[o] g T Ll DTS ot ] o] 1 o] o HOU TP TR PTPPTPPP 43
5.2. 1 JTAG INTEITACE PINS.. .ttt et e e e e e e e e e e ab e bbb et e et e e e e e e e e ebbbbbeeeaaaaaaaaaaanns 44
5.2.2  JTAG TAP CONIOIEY ...ttt ettt ettt ettt e e a2 e e e e e et bbbttt e e eeaaaaaeeaaanbbbeeeaaaaaeaaaaanns 45
5.2.3 SRt REQISIEIS ..ottt ettt et e e e e e e e e e bbb b be e e e eeeaaesaaanbbbbbeeeeeaaaeaaaeaans 46
5.2.4  Operational CONSIAEIALIONS .......ciiiiiiii ittt et e e e e e e e s et ee e e eaeaaeeeaaeaannbasbeeeaeaaaaaaaaanns 46
53 Initialization and CONFIGUIALION ..........oi ittt e e e e e e e e e e e e snarbeaeeeeeeeeas 47
5.4 =T o 1S (=T L= TS ol €[] 1 S 48
Lo 153 (B od T T g I =T 1S3 (=Y (] SRR 48
L B - - W 1= o 1S (=] £ RESSRR 50
6. Y251 =1 410 o1 4 o ] SRR 52
6.1 [T Ted o] = L 1= TS g o] 1o o S 52
G700 00t R B oAV o = o =T o 1 {ToT= Vo o PRSP 52
October 8, 2006 3

Preliminary



Table of Contents

B.1.2  RESEE CONLIOL......eiiiiii ittt e e sttt e e sttt e e e e bbbt e e e s aab b e e e sabb e e e e e snbbeeeeennneeas 52
ST O T =0 LYY o @o o1 o] PRSP RT 55
ST 0 S O (o ol Q0o o1 (o] P PRSP RT 55
I T V£ (=1 o T o] 4 o PSR 57
6.2 Initialization and CONfIQUIALION..........iiiiii e e e e e e e e s s e e e e eeaeeseesnnrnrrnneeeeees 58
6.3 T oIS =] g1V -V o TP 58
6.4 T o IS (=T g B =TT ol ¢ 0[] I SRR 59
7. INTEINGAl MEIMOTY .o 94
7.1 (2] (oTed 1l B T-To |- Ta  H TR PP 94
7.2 T pTeiu[o] gt Ll DTS ot ] o] i o] o HOU TP TR PR 94
T.2.1  SRAM MEIMIOIY .ottt o oo oo e e e e e e et et e e e et et eeeaebebebabs bbb e e e e e e e e e e e eaaeaeeaaeaaaaaeeeeeees 94
T.2.2  FIASN IMEIMOIY ...ttt ettt et e e e e e e e e s o e bbb bt e e e e e e e e e e e e e e e e e eeeeaeeeseeaannnnrees 95
7.3 Initialization and CONFIGUIALION ..........iiiiiii ettt e e e e e e e e e e saabb bbb e eeeeeeaas 96
7.3.1 Changing Flash ProteCtion BilS .........cc..uuuiiiiiiiieeiiisiiieir e e e e s s r e s e e e s s e s s re e e e e e e s e e snnnnnnnees 96
7.3.2  Flash Programiming ..........ueeecieieeeooiiiiieeieeee e e eeeesssssteateeeeeeeaeeeeesassntastaaeeeeaeeessssanssnstnaeeeeeessessnnsnnnnnns 97
7.4 =0 S (=T 1 -V o S 97
7.5 =T o 1S (= g L= TS ol € 0] 1 S 98
8. General-Purpose INput/Outputs (GPIOS) .....ccoiiiiiiiiiiiiee e 108
8.1 2] (o Tod S I - Vo - o o O 109
8.2 (T Ted o] = L 1= =T g o] 1o o OSSP 110
8.2.1  Data REQIStEr OPEIALION .. ....eiiiieeiieeie e ettt et e e e s et e et eaaaeaaaa s aaaabe b be e et e eaaaeseeaaannbbeneeaeaaaaaaas 110
S I B -\ - W B ]| 1= Tex (o] o B U PPUPPOUPPPPPPPRTRT 111
8.2.3  INLEITUPL OPEIALION. ...ttt ettt et e e oo e ettt e et e e e e e e e s e b bbteeeeeeaaaaasaaaabbenbeeaaaaaaaaanaanns 111
S I |V (oo (= @ o1 (o] PP OPPPPPPPPTTRTR 112
8.2.5  Pad CONfIQUIALION ... ..ottt ettt et e e e e e e e e s e abtbe e eeeeeaaaeeesaaabenbeeeaaaaaaaanaanns 112
S I T o (=] 111 {ToF= i [o] IO 112
8.3 Initialization and CONFIGUIALION .........co it e e e e e e e e e e ebee e e eaaaeens 112
8.4 T oIS (=] g1 -V o PRI 114
8.5 REQISTEr DESCIIPLIONS ...ttt ettt ettt e e e e e e e oot e b be et e et e e e e e e e e e e nbeebeeeeaeaaaeseannnbenbneeaaaaans 115
9. GENEral-PUIPOSE TIMEIS .ooiiiiieeeeeeeee et 146
9.1 (2] (oTed 1l B T-To |- Ta AP PPPPPPPPPR 147
9.2 T pToiu[o] gt Ll D=1 o g1 o] (o] o NPT OO PRI 147
9.2.1  GPTM RESEE CONUIIONS ...eeiiiiiiiiiiieeitiiiee ettt e ettt e sttt e e e sttt e e s e bt et e e e s bt be e e e s aabbeeeeesabbbeeesannbeeeeeaans 147
9.2.2  32-Bit Timer Operating MOUES..........coiiiiiiiiiie et e e e s s e s s e aee e e e e aeeseassansnnnrrreeeaeesanaanns 147
9.2.3  16-Bit Timer Operating MOUES.........coiiiiiiiiiiie i e e e e e s s e s st e e e e e aeeseasaansnnnrrreeeeeesaneanns 149
9.3 Initialization and CoONfIQUIALION.........uiiiiie e e e s e e s s e e e e e e e s e s s e rrenarereeeees 153
9.3.1 32-Bit One-Shot/PeriodiC TIMEr MOGE .........coiiiiiiiiiieiiiie et 153
9.3.2 32-Bit Real-Time CIOCK (RTC) MOUE ......uuuiiiiiiiieeei e e ittt er e et e e e e s s ss s e e e e aeae e s e e s snnnesrereeeeeeeaneanns 154
9.3.3  16-Bit One-Shot/PeriodiC TIMEr MO .........coiiiiiiiiiee i e 154
9.3.4  16-Bit INput EAQE COUNE MOUE ....coeeeiiiiiciiiie et e ettt et e e e e s e e e e e e e e e e e e e s s s ntnebaeeeaeaeeeaneanns 154
9.3.5 16-Bit Input EAge TiIMING MOUE ....c.ccii ittt e e e e e e s e s e e e e e e e e s e s ntnrrrernaeaeeeanaanns 155
9.3.6  16-Bit PWIM MOUE......cc ittt ettt ettt e bt e e s ekt e e e ettt e e e e s e nbe e e e e e anbe e e e anbbbeee e e nneee 155
9.4 =0 1S (=T 1 -V o OSSP 156
9.5 =T oIS (=T LTS ol €[] 1SR 157
10. LAY =Y (o o o Lo To N T 4= SR 178
(00 R = 1o Tod QI -V | = o o SR 178
(O U [ Tox 1 o] g T LI I TS o] o 4o ) o S 179
10.3  Initialization @and CoNfigUIAtION............uui ittt e e e e e et e e e e e e e e annreeee e 179
O S (= To 11 (=T 1Y = T o ST EUPP O 179
4 October 8, 2006

Preliminary



LM3S612 Data Sheet

OI8O = (= To 1) (=T D =TT o o] 1 o] o ISP 180
11. Analog-to-Digital CoONVErtEr (ADC) ...uuuuiii i e e e e e e e e e e e e eaeeees 201
I3 00 R = 1o Tod QI -V | = o o SR 202
5 O U [ Tox 1 o] g LI I TS ol o 4o ) o USSR 202
11.2.1  SAMPIE SEOUENCETS ....eeetteeiieiiaaee e e ittt et e e e e e e e e s e e e aa b bbbttt eeeaaaaaaeaaaaaanbebeeeeeaaaaeaaeeaaanbanbbsaeeaaeeeeesaanannes 202
O o To [0 [ @o ] | 1 7] TP RUPT RO 203
11.2.3 Hardware Sample AVEraging CilCUIL...........uau ittt e e e et e e e e e e s b e e e e e e aaae e e s annreneees 204
11.2.4 ANalog-t0-Digital CONVEITEL ...ttt e e e e e e e e e e et et e e eeaaeaeeeaanannreneees 204
O T =) A 1Y (o Yo [T 204
11.2.6 INternal TEMPEIALUIE SENSOI ... ..ottt eeeee e e e e e ettt et eeeaeaa e s e e aasbeeaeeeeaaaeeaseeaannbanbeneeeeaaaeeeeaanannes 204
11.3  Initialization and CoNfigUIAtION............uu it e e e e e e e et e e e e e e e e e annreeeeee 204
8IS 700 R /[ To [0 L= [ V1 = 1172 11 [ ] U RUP PO 205
11.3.2 Sample Sequencer CONfIQUIALION ........ .o it e e et e e e e e e e e e e aneeeeeees 205
O S S {To 11 (=T 1Y =T U RUPP O 205
I3 0 T = (= To 1Y (=T D= ETod o] 1 o] o SRS 206
12. Universal Asynchronous Receivers/Transmitters (UARTS).......oooooeiiiiiiiiieecececc e, 231
D2 R =1 (o Tod [ B 1=V | = g [T RUPT RO 232
D2 SV [ Tox 1 o] g T LI TS ol o 4o ) o SR 232
12.2.1 TranSMIt/RECEIVE LOGIC ..uuieiieeiiiii i ittt ie et e e e e e s ettt e e e e e e s s e s st eeeeaeeseesaannnstaensaneeeeeessnnannrennees 232
12.2.2 BaUA-RAIE GENEIALION ... ..eiiiiiieeie ittt e et e e s e s e e sne e e e ne e e s e e e s ne e e neas 233
A R o - Lec R =10 S 1 4T ES1S o o T TP RPN 234
2 e | @ T @] 1= = 1 o] o PSS 234
D 1= 1 1] ) P 234
D2 S T o To] o] o F= U @ o T= = 1 o o S PEERSRR 235
12.3  Initialization and ConfigUIAtioN............uuuiiiiiiie e s s e e e e e e e s e st eraereeeee s s e ensrnnnees 235
D R B (= o 1) (= 1Y = T PSP 236
D2 T S (= To [ (=T g D=2 o o (o] o TS SUP PO 237
13. Synchronous Serial INterface (SSI) ..o e e 267
IR 204 R = 1o Tod QI -V | = Lo o SO 267
13.2  FUNCHONAI DESCIIPLION ....eeieiiiiieeii ettt ettt et e e e e e e e ettt et e e e e e e e e e e s anbbbebaeeaeaeeeaaannnreneees 268
13.2.1 Bit RAE GENEIALION .....eeiiiiiiii ittt e ettt e e e e e e e e e s e bbb beee et eeaaeaeesasaaanbbbbaeeaeaeeesaannnbeneees 268
i N A e | O N @ o<1 -1 1 o] o H TP RUPT RO 268
R I B [ 01 =T (U] K T TP UPRPPPPI 268
R o = V0 g [ 0] £ 0 F= L T PP TTT T 269
13.3  Initialization and CoNfigUIAtIoN.............u it a e e e e et e e e e e e e e e ennreeeeee 276
R 2 S {0 |51 (=T g 1Y =T o TP RUPT RO 277
IR 28 T = (= To 1) (=T D =T od o] 1 o] o =SSP 278
14. Inter-Integrated Circuit (I2C) INterface .......ccoooiiiiiiiiii e 302
I R =1 (o Tod [ B 1=V | = 1y [ TP RUP PRI 302
IS SV [ Tox 1o T LI TS o] o 4o ) o SR 302
14.2.1 12C BUS FUNCHONAI OVEIVIEW ..........coceeveceeceeeeceesseese s ees st nas s asses s s seneenen 303
IS NV 7= 1 F=Y o L= IS 1= T=To 1Yo [ SRS 310
14.3  Initialization and ConfigUIAtioN............uuueiiiiiie e r e e e e e e e s st raeraeeeessesannrnnnees 311
R o (= o 1) (= 1Y = T SRR 312
145 Register DeSCrPtioNS (I2C MASLEI) ... .uuiiiiiiiiiii ittt et e e e e e et ebee e e e aaa e e e s annbeneees 312
14.6  Register DeSCriptioNS (I2C SIAVE) .......u ittt e e e e e e e e e snnbenee e 326
15. F N = 1ToTo [ @0 o 1] o F= L= Lo 1 334
L 70 R =1 (o Tod [ B 1 =T | = 1y [PPSR RUPT RO 334
15.2  FUNCHONAI DESCIIPLION ....eeiiiiiiieiii ettt ettt ettt e e e e e e e e ettt e e e e e e e e e e anbbbebaeeaeaeeeaanannreneees 334
October 8, 2006 5

Preliminary



Table of Contents

15.2.1 Internal ReferenCe PrOgramMMiNg......c..uuuueeeeieeeeeeiesiieietiteeeeereeeeesssssasareereeeeeaesssssasssrsnnerereeeeseesanannes 335
15.3  Initialization and ConfigUIatioN............uuueeriiiieii i e e e e e e e e s e st eraeeae s e e snnrennees 336
T S R To |51 (=T 1Y = T o ST PP RUPT RO 337
15.5  REQISIEI DESCHIPIIONS.....ceeiiiiiiiei ittt ettt et e e e ea e e e e e s ettt b e e e e eeeaaeaeeaassanbebbeeeeeaeeeaaannbeneees 337
16. Pulse Width Modulator (PWM) ......coooiiiiiiee e 345
70 R =1 (o Tod [ B 1 =T | = 1y [ TP PUPP RO 345
16.2  FUNCHONAI DESCIIPLION ....eeiiiiiiieeii ettt ettt ettt et e e e e e e e ettt et e e e e e e e e e e e s anbbbebaeeaeaeeeaanannnreneees 345
I T2 A =YY B ] T PP 345
16.2.2  PWWIM COMPAIALOIS ...ttt e e e ee e e e e et et et e eeeeeattste bbb o e o e o e e e e e e e e aeaeaeeeeeeeesssbesbabbbbb s s e e e e e as 346
16.2.3 PWM SIQNAI GENEIALON .....ceiiiiiiiii ittt ettt e e e e e e o e e o et bbb et e e et e e e s e e s e e annbebsbeeeaeaeeeaanannnreneees 347
16.2.4 Dead-Band GENEIALOL .........ceuiiiiiiiiiieiti et ee e e et et et ettt e e eaaa e e e e s e aaeanbeaeeeeeaaeaaeaasaaannnbbssneeaeeeaaannrennees 348
16.2.5 INterrupt/ADC-THOQEN SEIECION ......ueiiiiiiiii ettt et e e e e e e e e e s s aaeab b e e e e eeae s e annnreneeee 348
16.2.6  Synchronization MELNOMOS ........ooiieiii e ettt ettt e e e e e e e et ee e e e e e e e e e e anneeeeees 348
ST A = 18] O] oo 1110 L PP 348
16.2.8 OULPUL CONLIOI BIOCK. ... .uuiiiiieiiiic it e e e e e e e e e ae e e s s e sanb b be e e aaeaeeeeeeannnnes 349
16.3  Initialization and ConfigUIAtioN............uuueiiiiiie o r e e e s e e s e et eraeeeeseansnnrennees 349
I T S = (= To 1 1) (= 1Y = T USSP 350
LT T = (= To 1) (=T D= ETod o] 1 o] o PSP 351
17. e IV | = o 376
18. YKo T = N 1= o 1= PP 377
19. Operating CharaCteriSTICS ...t 386
20. Electrical CharaCteriStiCS ...ouuiiiiiiiiiii e 387
P20 R B O 0 ¢ F= T = Toa (] 1S3 1o ST PPPPPPPTRTR 387
20.1.1 MaXiMUM RAIINGS ...ttt et e e e e e e e babee et e e e e aae e s e e s aabanbbeeeeeeaeaaeasaanaanbenbeeeaaaaaasaaaanns 387
20.1.2 Recommended DC Operating CONAItIONS ........coiaiiiiiiiiiiiiiiiiet et e e e eeeeeeaaeeeeaes 387
20.1.3 On-Chip Low Drop-Out (LDO) Regulator CharaCteriStiCS..........ooiuuuuiiiiiieiiee e 388
20.1.4 POWET SPECITICALIONS ... ..ttt e oottt e et e e e e e e e e bbbt e e e eeeaaaeaeaasaannnaeeeaaaaaeaaaaanns 389
20.1.5 Flash Memory CharaCteriSTICS .. ...ceiiiiiieitiiiiiieeei e e e e e ettt et e e e e e e e e e e eee et e e e eaaaaeeeaaannneeaeaeeeaaaanns 389
20.2  AC ChArACLEIISLICS ...ttt it e e ettt e e e e e e e e e ettt e e e e e aeeeaa e e ann b babeeeeeeeaaeeeasaannbenaeeeaaaaaeeaaaanns 390
120 2t R o = Yo I 0o Vo 1110 o L= PR 390
12 O 1 (o ol (PP 390
20.2.3 TeMPEIAIUIE SENSOI ....ciiiiiiieeieeeeeietetetenaaaaaaaeaesasaeaeaeatatateaeeeeetessaeassssss i aaesasaseaaaaeetaeeeeeereerereeeenmnnes 391
20.2.4 ANalog-tO-Digital CONVEITET .....cceeeeiiiiiiiiieiee et e e e e e e e e e s e e e e e e e ee e s s s s st b e eeeeeaeeaeessassnsannaneeeaaaeeesnsanns 391
Y210 I S T AN =11 To T O 03] o - - o S PREPRSPRR 392
120 B T Lol O PP 392
20.2.7 Synchronous Serial INtErfaCe (SSI) ...uuuuuiiiiiiiiiiie e r e e e e e e s e e s sesn e rreeaeeaaneanns 394
20.2.8 JTAG and BOUNGAIY SCAN ....ceeiiieieeiiiiiiiiiiiiieereeee e e e e s s st aaeeeeeeaeessesassnnsaaaeaeeaaeaeessassansnsnrsenaeseessnsanns 396
20.2.9 GENEIAI-PUIPOSE 11O ... . ettt ettt e e e e e e s e s st e e e eeeeeseeanstantanraeeaeeeeeeannannes 398
20.2.10 RS ...ttt ettt e e e e e e b ettt e et e e e e e e e e R b E e e e ettt e e e e e e bbb e e br e e e e e aeeeaeeaan 398
21. Package INformation ..., 401
Appendix A. Serial FIash LOAAEN ..........vvviiiiiiiiiiieiieeeeeeee e, 402
Al 101 =T o = ol =2 TP PRI 402
Nt S 1 7Y = SRS UPRRTRPRI 402
N 1 Y PSSP UPRRSTRPRI 402
A.2 o Tot = e =T Lo | 1 o TSP 402
YN R - Tod =] o ] 1 =\ RSP 403
N 1= Vo [T g T Tt (= SR 403
y NG T = To =11V oo T == Tod 1= SR 403
A3 (©70]10102F= 1 o L PRSPPI 403
6 October 8, 2006

Preliminary



LM3S612 Data Sheet

A.3. 1  COMMAND_PING (OX20) ....utteeiureeeiureeeasneeeareeeessreeessreeesneeesree e ssneeessneeesanneessnneesseneessneesnneeesnneesnneeens 404
A.3.2 COMMAND_GET_STATUS (OX23) ..eiiiireierrieeireeeeieeessireeasireessiresssneessnesessneeassnesesssneesnneesnnneesnnnenns 404
A.3.3  COMMAND_DOWNLOAD (OX21).....ueeeiteeeirereanireeanieieesireeesireeesresesneessnnseessnneesssneessneessneeessneessnneens 404
A.3.4 COMMAND_SEND_DATA (OX24) ....oeeeiteeeitete ettt ettt nn e e enneens 404
A.3.5  COMMAND_RUN (OX22) ....ueeieirieeriiiieiieeesiee ettt s et e s e e ane e s ne e s et e s snne e s e e ssne e e nnneennneeens 405
A.3.6  COMMAND_RESET (OX25)....ccitetiiriiiiieieiietee st esiree st sre et e s e s s s snre e s ane e e nnee e s nnneessnennnneens 405
Ordering and Contact INTOrMatioN .........ooii oo e r e e e e e e e eeaene 406
(0] (o L= ¢ TaTo TN T} (o] 1 aT= L1 o] o 1SS 406
1YY o] o 41T | A SR 406
ComMPANY INFOMMELION ...ttt e e oottt et e e e e e e e e e e e baabb e et eeeeeaaeaeaabnnbbenbeeeaaaaaeeaaaanns 406
510l o] o o] g a [ (o171 4= L1 L] o NPT OUPPPPPPPPTRTR 407
October 8, 2006 7

Preliminary



List of Figures

Figure 1-1.
Figure 1-2.
Figure 2-1.
Figure 2-2.
Figure 5-1.
Figure 5-2.
Figure 5-3.
Figure 5-4.
Figure 5-5.
Figure 6-1.
Figure 6-2.
Figure 7-1.
Figure 8-1.
Figure 8-2.
Figure 8-3.
Figure 8-4.
Figure 9-1.
Figure 9-2.
Figure 9-3.
Figure 9-4.

Figure 10-1.
Figure 11-1.
Figure 11-2.
Figure 12-1.
Figure 12-2.
Figure 13-1.
Figure 13-2.
Figure 13-3.
Figure 13-4.
Figure 13-5.
Figure 13-6.
Figure 13-7.
Figure 13-8.
Figure 13-9.
Figure 13-10.
Figure 13-11.
Figure 13-12.
Figure 14-1.
Figure 14-2.
Figure 14-3.
Figure 14-4.
Figure 14-5.
Figure 14-6.
Figure 14-7.
Figure 14-8.
Figure 14-9.

Stellaris High-Level BIOCK DIAQIam ........couiiiiiiiiiiiiiee ettt eeeeaa e e e e 27
LM3S612 Controller System-Level BIOCK Diagram .........c.cuveeeeiereeeeiiiiiiiiiiiieeeeee e e e s sesiveneeeee s 33
(01 =W I 2] (o T3 Xq DI T= Vo - o o SRS 35
QLI L N 2] (o T3 g = Vo | - o o P 36
JTAG Module BIOCK DIBGIAM ....ccoiiiiiiitee ettt e et e e e e e e e e e e e nnbbaeeeaaeas 43
Test Access Port State MaChNe ... 46
IDCODE REQISEI FOIMMAL......eeiiiiiiiiieaiii ittt e e e ettt e e e e e e e e e e s e e enbb bbb e e e e eeeaaeaesnnnnneees 50
BYPASS REQISIEr FOIMAL ...ttt ettt e e e et e e et e s e e 50
Boundary Scan RegiSter FOIMEL ........ccoiiiuiiiiiiiiiie ettt e e 51
External Circuitry t0 EXIENA RESEL......cccoiiiiiiiiiiiie e 53
Y= T I (o Tor S I (== PP UTP TP 56
(TS gl =] (o Tod [ DI = Vo =1 o KOO T TR 94
GPIO Module BIOCK DIBOIAIM ........eiiiiiiiiiiee ittt ee ettt ee ettt ettt e e st e e s b e e e s s snbaeeaessneaeeas 109
GPIO POrt BIOCK DIBGIAM....cceiiiitiitieiitiiiee ettt ettt s sttt ettt e e s s bbb e e e s snbbb e e e s e sabbeeeesnneneeas 110
GPIODATA WHEE EXAMPIE.....cci ittt ettt ettt e e e e bbaeeeesaeaeeas 111
GPIODATA R0 EXAMPIE ...ttt ettt e e e e e e ee e e e e e e e e 111
GPTM Module BIOCK DIagram ... ....ccueiiiiiieeiieeee ettt e e e e e e e e beeeeeeeeas 147
16-Bit Input Edge Count Mode EXamMPIE .....coooiiiiiiiieiiee et 151
16-Bit Input Edge Time Mode EXAMPIE..........eeiiiiiiiiiieiiiiiee ettt 152
16-Bit PWM MOdE EXAMPIE ......oeeiiiiiiiiiie ettt ettt e et e e e s sabee e e 153
WDT MOdUIE BIOCK DIBUIAIM ...ccoeiuiiiiiieiiiiiiite ettt ettt e et ee e e s abb e e e anbbbe e e eneee 178
ADC ModUle BIOCK DIAQIAM......uvuiiiriiiiiieiee e e s e st e e e e ee e et e ee et e et s e s e s e e e e e e aaaaaaaaaaaaaaeeees 202
Internal Temperature Sensor CharacCteriStiC...........ovvvvvvviiiiiiiiiicrciie e e e e e e e e 204
UART Module BIOCK DIBQIam..........ccoiiiiieieeiiiiiiisessss e s e s e eeeeeaaeteeeeeeeaeeesaeeeassnsannn e e s eanaeeas 232
Y IO =T = (o (T g - Vg 1= SRR 233
SSI MOAUIE BIOCK DIBGIAM....cciiitiiiiei ittt ettt st e e sab e e e s s anbae e e e snnraeeas 267
T1 Synchronous Serial Frame Format (Single Transfer).........cccciiiiiee e 269
Tl Synchronous Serial Frame Format (Continuous Transfer) ........cccccccceeiiiiiiiieeeeeeeeeeeeeee, 270
Freescale SPI Format (Single Transfer) with SPO=0 and SPH=0..................cvrrrrrrrrrriinnnnnnns 271
Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0......................ceevvrrrnns 271
Freescale SPI Frame Format with SPO=0 and SPH=1.........ccccciviiiiiiiniiiiee e 272
Freescale SPI Frame Format (Single Transfer) with SPO=1 and SPH=0................cccccvvuenen. 272
Freescale SPI Frame Format (Continuous Transfer) with SPO=1 and SPH=0....................... 273
Freescale SPI Frame Format with SPO=1 and SPH=1...........ccccccciiiiiiiiiiiiiiiee e 273
MICROWIRE Frame Format (Single Frame)............ooviviiiiiiiiiiiiiiciiis e 274
MICROWIRE Frame Format (Continuous Transfer) ...........uueiiiiiiiii e 275
MICROWIRE Frame Format, SSIFss Input Setup and Hold Requirements..............cccceeeenee 276
12C BIOCK DIQGIAM ...ttt ee e e e e e et ee oot s e e e e e e eeeenerenes e 302
12C BUS CONFIGUIALION ...t ee e e e e e et ee et ee s e en s eeeee e eeeeeesenen e, 303
Data Validity During Bit Transfer on the 12C BUS ..ot 303
START and STOP CONAItIONS ...ttt e et e e e e e e e e e s e anberbeaeeaaeeas 303
Complete Data Transfer with @ 7-Bit AAAreSS ......c.uuviiiiiiiiie e 304
TS =T T =1 A =)V (- S 305
Y= 1S3 (ST S [ To | LTS = N SR 305
Master SINGIE RECEIVE.........uuuiiiiiiiie sttt et e e s s e e e e e e e e e aasan st ereeeeeaesesnseennens 306
MaASTEI BUIST SEND ...ttt e e e e e e e e e e e e e et e e eeaseessabnbeeeeennrnnnnes 307

October 8, 2006
Preliminary



LM3S612 Data Sheet

Figure 14-10. Master BUISt RECEIVE .........uuiuiiiiiiiiee it e e e s e e e e e e e s e s s s st nnaneaee e e e snsennnees 308
Figure 14-11. Master Burst RECEIVE after BUrst SEND.........ccoiiiiiiiiiiiiie e 309
Figure 14-12. Master Burst SEND after BurSt RECEIVE.........ccooiiiiiiiiiiii et 309
Figure 14-13. Slave COMMANT SEOUEICE ......uuutiieeiaa et ae ittt eeeaaaa e e s e e e abbabeeeeeeaaaasaaaaaaanbeeeseeeaaaaaesasaansrenrens 310
Figure 15-1. Analog Comparator Module BIOCK DIiagram .........ccceeiiieiiiiiiiiiiieeeeee s s seitreereee e e e e e e e s snnneeeees 334
Figure 15-2. Structure of Comparator UNit...........cooiiiiiiiiiiiiii e r e e e s e s st r e e e e e e e e e nnneeenees 335
Figure 15-3. Comparator Internal Reference StIUCLUIE .........cevviiiieeiii e 336
Figure 16-1. PWM Module BIOCK DIBIGIAM.......ciiiiiaiiiaiiitiee ettt e e e e e e e et e e e e e e e e e e e e e ereneees 345
Figure 16-2. PWM COUNt-DOWN IMOGE......uuiiiiiiiiiiieea ittt et e e e e e e e s e bbb e e e e e eeeaeeeeanebebeees 346
Figure 16-3. PWM Count-Up/DOWN MOE ......ccoiiiiiiiiiiiiiiiiiieiee ettt e e e e e e e e e e e nneeees 347
Figure 16-4. PWM Generation Example In Count-Up/DOWN MOGE ..........coeeiiiiiieiiiiiiiieeciiee e 347
Figure 16-5. PWM Dead-Band GENETALON ..........coiiiiuiiiie ittt st e et ae s nnn e e e nneneeas 348
Figure 17-1.  Pin CONNECHION DIAGIAIM. ......ciiiiiiiiiieiiiiiiee ettt e et e e s s reb et e e e sebbee e e s e snnbee e e anneneeas 376
Figure 20-1. L0 CONAILIONS. ....ciiiiiiiiiiiiiite ettt e e e e e e e e et bbb et et e e e e e e e e s e s s nbbbsbaeeeaaeeeaaannreneees 390
FIGUIE 20-2.  12C THMING. ettt eeeeeeee et e et e et ee et e et ee e e ee e et n st en st eeen e 393
Figure 20-3. SSI Timing for TI Frame Format (FRF=01), Single Transfer Timing Measurement................. 394
Figure 20-4. SSI Timing for MICROWIRE Frame Format (FRF=10), Single Transfer.........ccccccceeiiiiiiiinns 395
Figure 20-5. SSI Timing for SPI Frame Format (FRF=00), With SPH=1..........ccccccceiiiiiiiiiiieeeceee e 395
Figure 20-6. JTAG Test CIOCK INPUL TIMING....etiiiiiiiiiiiiiiiii ettt e e e e e e e et re e e e e aaa e e e s s annbeneees 397
Figure 20-7. JTAG Test AcCeSS POrt (TAP) TiMING ... ..uuuuuiiiiiiiiaaaaieiaie it e e e e e e e e e e e 397
Figure 20-8.  JTAG TRST TIMING coioieiiiiiiitieiie et e ettt e e e e e e s e e s et bbb teeeeeaaaaaaeeaaaaaanbbbsbeeeeaaaaeaaesaanannns 397
Figure 20-9. External Reset Timing (ﬁ) ................................................................................................... 399
Figure 20-10. POWEr-ON RESEt TIMING ...uuutvreriiieieieeieiiesiiieiieer e e eeeeessas s sttt e eseeeeeesessasnsternsnereeaeeesensnnssnnnens 399
Figure 20-11. Brown-Out RESEt TIiMING ...uuuuueeiiiiiiieeeeiiiisiiieee e s e e e e e s ss s s ereeeeeeseess s snteenaaereeaeeesansnsenneens 399
Figure 20-12. SOftWare RESEE THMING ......uuieiiiiiiiiieeaee ittt ettt e e e e e e e e e e s e s nabbbebeeeaeaeaesansnnsreneees 399
Figure 20-13. Watchdog RESEt TIMING .......uueiiiiiiiieiaeai ettt e e e e e e e e e st e e e e e e ae e e s e snnnbeeeees 400
Figure 20-14. LDO RESEE TIMING ..ceiiieiiiiieiie ettt ettt e e e e e e e e e e et bbb et e et e e e e e e e e aa s s nnbebbaaeeeeeesaaannnbeneees 400
Figure 21-1.  48-Pin LQFP PaACKAQE.........ccceutieieeiiiee e e e ee sttt et e e e e e e s s st ee e e e aaeeeseessnsnnntneaneeeeeeeeannnes 401
October 8, 2006 9

Preliminary



List of Tables

Table 0-1.
Table 3-1.
Table 4-1.
Table 4-2.
Table 5-1.
Table 5-2.
Table 6-1.
Table 6-2.
Table 6-3.
Table 6-4.
Table 7-1.
Table 7-2.
Table 8-1.
Table 8-2.
Table 8-3.
Table 9-1.
Table 9-2.
Table 10-1.
Table 11-1.
Table 11-2.
Table 12-1.
Table 13-1.
Table 14-1.
Table 14-2.
Table 14-3.
Table 15-1.
Table 15-2.
Table 15-3.
Table 16-1.
Table 16-2.
Table 18-1.
Table 18-2.
Table 18-3.
Table 18-4.
Table 19-1.
Table 19-2.
Table 20-1.
Table 20-2.
Table 20-3.
Table 20-4.
Table 20-5.
Table 20-6.
Table 20-7.
Table 20-8.
Table 20-9.
Table 20-10.
Table 20-11.
Table 20-12.

Documentation CONVENTIONS ........uiiiiiiiie ittt e e e e e e e e e e e e s e snabe b beeeeaeaaeeseeaannnnneees 19
LT Lo Y/ - o USSR 37
o= 1[0 T T I8/ = 39
L (T 0 U] o PSS 40
JTAG POrt PiNS RESEE STALE .....cciiiiiiieiieiiic ittt 44
JTAG Instruction Register COMMANAS ........uuiiiiiieeeii e e e e s s e e e e e e e s e e s nrreeaeeees 48
System CoNtrol REGISIEr IMAP.......cci i it c e e e e e s s s er e e e e e e e s e s ss s nrraeaereeseesanns 58
YYD N I (o Y@ 16 I L TP O PRSP TPPRTP 71
(o I 1V To o [ @] o 11 (o] FO PR 83
Default Crystal Field Values and PLL Programming .........ccccuuviriieeiarioaniiiieiieeee e 83
Flash Protection Policy COMDINAtIONS ... 96
[ TS T =T o 1S3 =T 1Y o o TP TR 97
GPIO Pad Configuration EXAMPIES .........eeeiiiiiiiiiiiiiii ettt e e 113
GPIO Interrupt Configuration EXamPIE ........coooiiiiiiiiiiiiiiiiei e 113
(€] o (@ B =T o 1S (=] 1Y =T o I PP RUU TR PPPI 114
16-Bit Timer With Prescaler Configurations ............ccooiiiiiiiiiiiiieiieee e e e e e 150
L] o Y =T o 15 (=] 1Y =V o PP 156
LT I =T 1] (=T 1, - o R 179
Samples and FIFO Depth of SEQUENCENS...........oo it e e 202
F N O = To 1S (=T g1V - o PR 205
UART REGISTEN MBI .eeiiiieieiiiiiiit ettt ettt et e e e e e e e e e st bbb et e e e e aaaaeeeeaaansbabbeaeaeaaeaanaanns 236
SSI REGISIET IMIAP .ttt ettt oottt et e e e e e e e e e e bbbttt e e e e e e e e e e e abeneeeeaaaaaeas 277
Examples of 12C Master Timer Period versus Speed MOAe.......coooiiiiiiiiiiiee e 311
12c [T o 1 (=] 1Y =T o TP URRPP TR 312
Write Field Decoding for I2CMCS[3:0] Field ......coooiiiiiieeeeee e 316
Comparator 0 Operating MOAES .........uuuiiiiiriieie e e e e e e e e s s s rreerereeeeees 335
Internal Reference Voltage and ACREFCTL Field Values.........ccccccoovivviiviieiieie e, 336
Analog Comparator REGISIEr MaAP .........uuuuiieiiieeeeeiiis i e e e e e e e s s r e e e e e e e s e s annrnrrreeeeeees 337
VLTI =T o IS = g, - o PSR 350
PWM Generator ACHION ENCOMINGS .. .cciiiiiiaiiiiiitiitiie et ettt e e e e e et e e eaa e e e e e e annes 371
SIgNAIS DY PiN NUMDE ...ttt et e e e e e e e e e eeaaeaens 377
SIgNalS DY SIGNAI NGIME ...t a e e e e b aeeeaeeaeas 380
Signals by Function, EXCEPt fOr GPIO .......ciiiiii ittt 382
GPIO Pins and Alternate FUNCHONS. ..........oiiiiiiiieiriere e 384
Temperature CharacCteriStiCS ........ciiiiiii e e e e e e e e e e rrreeeees 386
I = L O g o = 1o (=] 1] (o 386
MEXIMUM REEINGS ... eeeeee ettt e e e e e e e et bbb e et e et e e e e e e e sa s nnbbnbeeeeeeeeeannnnes 387
Recommended DC Operating CONAItIONS .........ceiiiiiiiiiiiiiiiieiee e 387
LDO RegUIALOr CharaCterISTICS .. .ueeeeieaaeeeeiii ittt e e ettt e e e e e e e e e s s nbe b eeeaeaae s anes 388
POWET SPECITICALIONS ...ttt e e e e e e st e e e e e e e e e e e e e snnaeeeees 389
Flash Memory CharaCteriStCS ........cuiiiiiiiiiiieie ettt e e e e eaae e 389
Phase Locked LOOP (PLL) CharaCteriStICS .......ueeiiiaaiiiiiiiiiiiieeee ettt e e e 390
(04 (o To3 [ @ F= 1= T4 (=] 1 5 o= T PP T TP 390
Temperature SeNSOr CharaCteriSCS .. ....uu i it 391
ADC CRArACLEIISTICS ... uiettiieiee et e ettt e e ettt e e et e e e e e e e e s aabbbebeeeeaaaaesessaanbesbeneaaaaens 391
Analog Comparator CharaCteriSTICS. ... ..uuuuueeiiiiieaeaie ittt e e e e e e e aeabeeeeeeeas 392
Analog Comparator Voltage Reference CharaCteriStiCS.........uuuiiiiiiiiiiiiiiiiieee e 392
I2C CRAIACKEISHCS ........ovecveeee e eeeesees s s st sn s e s s s en s en s 392

10

October 8, 2006
Preliminary



LM3S612 Data Sheet

LI o (oI O O R T [ O g T T = Tt £ 1)1 1= 394
LI o] (SN2 O B N N Y N R O g =Y = Tox (=] 1) (o T 396
LI o] A O B R T € = [ O N O g F= 1= (01 (] 1) 102 398
Table 20-16. RESEL CHATACIEIISTICS .. .ccuuiiitiiiiti i it e et e et e e eae e e et eeeaaa e saaa s ss b essaas s saanses b sesbasssesennsssssns 398
October 8, 2006 11

Preliminary



List of Registers

Y251 = 1. 1 0T o1 4 o ) PP 52
Register 1:  Device Identification O (DID0), 0ffSet OX000 ........ccceiiiiiiiiiiiieieie e e et eeee s 60
Register 2:  Device Identification 1 (DID1), 0ffSEt OX004 ........cceeiiiiiiiiiiiieiieee e e e e ee e 61
Register 3:  Device Capabilities 0 (DCO), OffSEt OX008........ceerieeeeeiiiiiiiieieiree e e e se s sreerrrreer e e e e e e s snennrrereeeees 63
Register 4:  Device Capabilities 1 (DC1), OffSEt OXO0L0......ceeeeiiiaieiiiiiiiiiiieie e e eeea s 64
Register 5:  Device Capabilities 2 (DC2), OffSEt OXOL4........oeeiiiiieiiiiiiiee e eee s 66
Register 6:  Device Capabilities 3 (DC3), OffSEt OXOL8.......eeeeiiiiieiiiiiiiiii e 67
Register 7:  Device Capabilities 4 (DC4), OffSEt OXOLC .....cuvveiieeieeiiiiiiiieieir e e s s r e e e e e e e s e eeeee s 69
Register 8:  Power-On and Brown-Out Reset Control (PBORCTL), offset OX030 .........cocuuveeeriiiienieniiinenen. 70
Register 9:  LDO Power Control (LDOPCTL), OffSEt OX034.........uiiiiiiiiieeeeiiiiiee ettt e siieeee e 71
Register 10: Software Reset Control 0 (SRCRO), OffSEt OX040 .........uuuiiiiiiiiiaeaeaieiieiee e 72
Register 11: Software Reset Control 1 (SRCR1), OffSEt OX044 .........uuiiiiiiiiiiaeie e 73
Register 12: Software Reset Control 2 (SRCR2), OffSEt OXO48 ......ccoiiiiiiiiiiiiiiie e 74
Register 13:  Raw Interrupt Status (RIS), OffSet OX050.........ceiiiiiiiiiiiiiiiiie e sreeee e 75
Register 14: Interrupt Mask Control (IMC), OffSEt OX054 ........ccoiiuiiiiiiiiieiie e 76
Register 15: Masked Interrupt Status and Clear (MISC), offset OX058.........cccoeiiiiiiiiiiiiiiiiiiee e, 78
Register 16: Reset Cause (RESC), OffSEL OXO5C ........uuiiiiiiiiiiieeii ettt r e e e e e e e ebreeeeeeeas 79
Register 17: Run-Mode Clock Configuration (RCC), offset OX060..............ueeeiiiieiiiiiiiiiiiiiiiee e 80
Register 18: XTAL to PLL Translation (PLLCFG), OffSEt OX064 .........ccuueiiiiiiiiiieeiiiiieee e 85
Register 19: Run-Mode Clock Gating Control 0 (RCGCO), 0OffSet OXL00 .........ueeeeiiiiieeeeiiiiieeeiiieee e siieeeee s 86
Register 20:  Sleep-Mode Clock Gating Control 0 (SCGCO0), offset OX110.....cccvveeeiiiiiciiiiiriieeeeeeeeseereeieeeneees 86
Register 21: Deep-Sleep-Mode Clock Gating Control 0 (DCGCO), offset OX120.......cccevriveeeeinirieeeniniieeeennns 86
Register 22: Run-Mode Clock Gating Control 1 (RCGC1), offSet OXL04........ceeviiiiiiiieeiiiiiiee e 88
Register 23:  Sleep-Mode Clock Gating Control 1 (SCGC1), offSet OX114.....cccoieiiiiiiiiiiiiiieeeee e 88
Register 24: Deep-Sleep-Mode Clock Gating Control 1 (DCGC1), offset OX124.........cocevieeeiiiiiiiiiiiiiieeeeeeenn. 88
Register 25: Run-Mode Clock Gating Control 2 (RCGC2), offsSet OX108 .........cooviiimiiiiiiiiieeeeeeiiiiiiiieee e 90
Register 26: Sleep-Mode Clock Gating Control 2 (SCGC2), offSet OX118.....c.ccoeiiiiiiiiiiiiiiiiieee e 90
Register 27: Deep-Sleep-Mode Clock Gating Control 2 (DCGC2), offset OX128.........ceeeeeeeeiiiiiiiiiiiiiieeeeeeenn. 90
Register 28: Deep-Sleep Clock Configuration (DSLPCLKCFG), offset OX144 ..........oeeviiiieiiiiiiiiiiiiiiieeaeeeeene 91
Register 29:  Clock Verification Clear (CLKVCLR), 0ffSet OXL150........uuuuiiiiiiiaiiiiiiiiiieiieee e 92
Register 30:  Allow Unregulated LDO to Reset the Part (LDOARST), offset OX160.........ccceeeeeiinieeeeeiiinneeenns 93
INTEINGAI MEIMOTY oo 94
Register 1:  Flash Memory Protection Read Enable (FMPRE), offset OX130 .........coiciviiiiiieiieiee e, 99
Register 2:  Flash Memory Protection Program Enable (FMPPE), offset 0X134 ........cccccccvveeeiiiiiciiiieeeeeeen. 99
Register 3:  USec Reload (USECRL), OffSEt OXLA0......cuuiiiiieiiee e ee st e e e e e e s st anee e e e e e e s e s s nnnannees 100
Register 4:  Flash Memory Address (FMA), OffSet OX000 ........cciiieeiiiiiiiiiiiiiir e e e e e s s reer e e e e e e e e s e ennnnnes 101
Register 5:  Flash Memory Data (FMD), OffSEt OX004 .........uuiiiiiiieeeie e e e e e e e e e e e e e annnes 102
Register 6:  Flash Memory Control (FMC), OffSet OX008 .........ccoeiiiiiiiiiiiiiiiiie e 103
Register 7:  Flash Controller Raw Interrupt Status (FCRIS), offset OXO0C ..........ccoccuviiiiiiiiiiieee e, 105
Register 8:  Flash Controller Interrupt Mask (FCIM), OffSet OX0L10 ........uuiiiiiiiiiiiiiiiiiieee e 106
Register 9:  Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014................cc..... 107
General-Purpose INpUt/OULPULS (GPIOS) .....eiiiiiiiiiiiiiiieee ettt 108
Register 1:  GPIO Data (GPIODATA), OffSEt OX000 .......uuiiiiiiiiiiaiaeee ittt e e e e e e e e e e e s e snnnnees 116
Register 2:  GPIO Direction (GPIODIR), OffSEt OX400 ........cuiiirieeieeiiiiiiiietiieer e ee e e s e e ssssten e e e e e e e e e s s ennnnnens 117
Register 3:  GPIO Interrupt Sense (GPIOIS), OffSEt OXAQ4.......ccoieeeii i 118
Register 4:  GPIO Interrupt Both Edges (GPIOIBE), oOffset OX408.........c.c..uviiiiiieiee et e e 119
12 October 8, 2006

Preliminary



LM3S612 Data Sheet

Register 5:  GPIO Interrupt Event (GPIOIEV), OffSet OX40C.........cooii i 120
Register 6:  GPIO Interrupt Mask (GPIOIM), OffSEt OXAL0....c.cuiiiiiiiiiiiiiiieiie e 121
Register 7:  GPIO Raw Interrupt Status (GPIORIS), OffSet OXAL14......ccuuiiiiiiiiiieiee e 122
Register 8:  GPIO Masked Interrupt Status (GPIOMIS), OffSet OX4L18 ........oeiiiiiiiiiiiiiieieeeeee e 123
Register 9:  GPIO Interrupt Clear (GPIOICR), 0OffSEt OXALC.......cccciiiiiiiiiiiiieeeee e s e e e e e e e e 124
Register 10: GPIO Alternate Function Select (GPIOAFSEL), offset OX420 ...........ccccccvviieireeeeee e 125
Register 11: GPIO 2-mA Drive Select (GPIODR2R), 0ffset OX500..........uuuuiiiiiieeeiiiiiiiieireeeeeeeeessen s 126
Register 12:  GPIO 4-mA Drive Select (GPIODRA4R), OffSet OX504.........uuiiiiiiiiiieiiieiiiiiee e 127
Register 13:  GPIO 8-mA Drive Select (GPIODRS8R), OffSet OX508..........uuuiiiiiiiieiiiiiiiieie e 128
Register 14: GPIO Open Drain Select (GPIOODR), 0OffSet OX50C..........uutiiiiiiiiaiaiie e 129
Register 15:  GPIO Pull-Up Select (GPIOPUR), OffSet OX510 .......uuviiiiiiiiiiieeiiiiee et 130
Register 16: GPIO Pull-Down Select (GPIOPDR), OffSEt OX514......ccoiiuiiiiiiiiiiiie e 131
Register 17: GPIO Slew Rate Control Select (GPIOSLR), offset OX518.........c.uuvveiiiiiiiieiiiiieee e, 132
Register 18: GPIO Digital Input Enable (GPIODEN), OffSet OX51C ......cccuiiiiiiiiiiiee e 133
Register 19: GPIO Peripheral Identification 4 (GPIOPeriphlD4), offset OXFDO ..........cccuvieieiiieiieiiiiiiienee 134
Register 20: GPIO Peripheral Identification 5 (GPIOPeriphID5), offset OXFD4 ...........ccooviiveeeiniiiiieeeiiiieen. 135
Register 21: GPIO Peripheral Identification 6 (GPIOPeriphID6), offset OXFDS8 ...........ccccocvvveeiriiiieeeeniineen, 136
Register 22: GPIO Peripheral Identification 7 (GPIOPeriphID7), offset OXFDC...........cccoovvvvveeeniiiieeeeniieeen. 137
Register 23:  GPIO Peripheral Identification 0 (GPIOPeriphID0), offset OXFEOQ ...........ccccuviiiiiiiiiiiiiiies 138
Register 24: GPIO Peripheral Identification 1(GPIOPeriphID1), offset OXFE4 ............ovvvviiiiiiiiiiiiiinieeeeeeen. 139
Register 25: GPIO Peripheral Identification 2 (GPIOPeriphlD2), offset OXFES .............iiiiiiiiiiiieeeeen. 140
Register 26: GPIO Peripheral Identification 3 (GPIOPeriphID3), offset OXFEC...........ccccoviiieeeriniiiieeeeie, 141
Register 27:  GPIO PrimeCell Identification 0 (GPIOPCellIDO0), offset OXFFO .........ccceveiiiiiiiiiiiiieee i, 142
Register 28: GPIO PrimeCell Identification 1 (GPIOPCellID1), offset OXFF4 .......cooiviiiiiiiiiiiiiieee i, 143
Register 29: GPIO PrimeCell Identification 2 (GPIOPCellID2), offset OXFF8 .........cooovvvviiiiiiiiiiiceeeee e, 144
Register 30: GPIO PrimeCell Identification 3 (GPIOPCellID3), offset OXFFC..........oovvvvviviiiiiiiiiceeeee e, 145
GENETAl-PUIPOSE TIMEBIS L.t e e e esbe s s be s s ss e ssseeseaeseseseeseaeseseeeeeeeees 146
Register 1:  GPTM Configuration (GPTMCFG), offset OX000..........coiiiiiiiiiiiieieee e 158
Register 2:  GPTM TimerA Mode (GPTMTAMR), 0ffSet OX004 ............uuiiiiiiiiiiiaiiie e 159
Register 3:  GPTM TimerB Mode (GPTMTBMR), offset OX008..............oueuiieiiiiiaaiiiiiiiieee e 160
Register 4:  GPTM Control (GPTMCTL), OffSEt OXO0C.......cuiiiiieeeeiiis ittt ee e e e e e e s s s e e e e e e e e e s e e snnnnnnes 161
Register 5:  GPTM Interrupt Mask (GPTMIMR), Offset OXOL18 ........cccoiiciiiiiiieiiieee e e e 163
Register 6:  GPTM Raw Interrupt Status (GPTMRIS), 0ffset OXOLC ......covvivieeeiiiiiiiieeer e 165
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Register 13: GPTM TimerA Prescale (GPTMTAPR), offset OX038...........cuuiiiiiiiiiiiiiiiiiiieiieee e 172
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Register 15: GPTM TimerA Prescale Match (GPTMTAPMR), offset OX040...........oooiciiiiiiiiiiieiiei i 174
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Register 12: Watchdog Peripheral Identification 7 (WDTPeriphlD7), offset OXFDC .........cceeveviiiiereeiiinnnenn. 192
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Register 14: Watchdog Peripheral Identification 1 (WDTPeriphlD1), offset OXFE4 ...........ccccoeiiiiiiiiiiinnen. 194
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Register 7:  ADC Underflow Status (ADCUSTAT), OffSet OXOL18 .......cooiiiiiiiiiiiieeieeee et 213
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Register 17: ADC Sample Sequence Result FIFO 1 (ADCSSFIFO1), offset OX068...........ccccveeveeviiiicennnnen. 224
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Register 27: ADC Test Mode Loopback (ADCTMLB), 0ffSet OXL100 ........ccceiiiiriieiiiiiiiieiniiieeeesriieee e 229
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Register 1:  UART Data (UARTDR), OffSEt OX000 ........uuutiiiiiiiiieeaaaiii ettt e e e e e e e e e e e eeneneee 238
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Register 10: UART Raw Interrupt Status (UARTRIS), Offset OXO3C........cccoiiiiiiieiiiiiiiieiniiiieee e 252
Register 11: UART Masked Interrupt Status (UARTMIS), OffSet OX040 .......cuvveeeiiiiiiiiiiiiiiiee e 253
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Register 23:  UART PrimeCell Identification 2 (UARTPCelllD2), offset OXFF8..........cceeveiiiiiiieiiiiieceeen, 265
Register 24: UART PrimeCell Identification 3 (UARTPCellID3), offset OXFFC............oovvvviiiiiiiiiiiiieiee e, 266
Synchronous Serial INterface (SSI) v e e e e e 267
Register 1:  SSI Control 0 (SSICRO), OffSEt OX000 ........uuvuiiiiiiiieeieeeiieieieeierr e e e e s e e s ss e e e eeee e e s e ennnnnens 279
Register 2:  SSI Control 1 (SSICR1), OffSEt OXO04 ........uuiiiiiiiiiiae et e e e e e 281
Register 3:  SSI Data (SSIDR), OffSEt OXO08 ......cccoiiiiiiiiiie ittt a e e et e e e e e e e e e seebeees 283
Register 4:  SSI Status (SSISR), OffSEt OXOOC .......cooiiiiieiieie e e e e e abeaaees 284
Register 5:  SSI Clock Prescale (SSICPSR), OffSet OX0L10 ......cccceiiiiiiiiiiiiieireeeee e e s seiiieer e ee e e e e e e 285
Register 6:  SSl Interrupt Mask (SSIIM), OffSEt OXOLA ......uvveiiiieee e 286
Register 7:  SSI Raw Interrupt Status (SSIRIS), Offset OXOL8 .......ccooiicciiiiiiiiiiie e 287
Register 8:  SSI Masked Interrupt Status (SSIMIS), offset OXOLC........cceuiiiiiiiiiieee e 288
Register 9:  SSl Interrupt Clear (SSIICR), 0OffS@t OX020......cciiiiiiiiiiiiiiiiiie e 289
Register 10:  SSI Peripheral Identification 4 (SSIPeriphlD4), offset OXFDO...........ccoocuviiiiiiiiiieee i, 290
Register 11: SSI Peripheral Identification 5 (SSIPeriphID5), offset OXFD4..........coccueiiiiiiiiiieiiie e 291
Register 12:  SSI Peripheral Identification 6 (SSIPeriphID6), offset OXFDS............cccovviiiiiiiiiiiiiee e, 292
Register 13:  SSI Peripheral Identification 7 (SSIPeriphID7), offset OXFDC .......cccooiiiiiiiiiiiiieiiiee e, 293
Register 14:  SSI Peripheral Identification 0 (SSIPeriphID0), offset OXFEOQ.............oooiiiiiiiiiiiie e 294
Register 15:  SSI Peripheral Identification 1 (SSIPeriphlD1), offset OXFEA4 ..ot 295
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Register 17:  SSI Peripheral Identification 3 (SSIPeriphID3), offset OXFEC ..........ooocviiiiiiiiiiiieeee e, 297
Register 18:  SSI PrimeCell Identification 0 (SSIPCelllD0), offset OXFFO...........cccoviiiiiiiniiiiieiiieee e 298
Register 19:  SSI PrimeCell Identification 1 (SSIPCelllD1), offset OXFFA...........ccooiiiiiiiiiiiiiie e 299
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October 8, 2006 15

Preliminary



List of Registers

Inter-Integrated Circuit (I12C) INterface ..o, 302
Register 1:  12C Master Slave Address (I2CMSA), offset OX000 ........ccccuuuiiiiiiiieiaeeaee e 313
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Register 4: 12C Master Timer Period (I2CMTPR), 0Offset OXO0C .......uvviiiiiiiieeeee i 320
Register 5:  12C Master Interrupt Mask (I2CMIMR), OffSEt OXOL0 .........cvoveveeeeeeeeeeeeeeeeeseseeeeeeeseeeeeeeeeenens 321
Register 6:  12C Master Raw Interrupt Status (I2CMRIS), 0ffSet OXO14 .........oovoveereeeeeeeeeeeeeees e, 322
Register 7: I°C Master Masked Interrupt Status (I2ZCMMIS), offset OX018 ........coooviiiiiiiiiiiiieeee e 323
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Register 9: 12C Master Configuration (I2CMCR), OffSet OX020 .......ceuiiiiiiiiiiiiiiiiiiiieiet e 325
Register 10: 12C Slave Own Address (I2CSOAR), 0ffset OX000.......cuuriiieeieeeie e it e e ee e 326
Register 11: 12C Slave Control/Status (I2CSCSR), OffSet OX004 .........cceeeiieeee e e 327
Register 12:  12C Slave Data (I2CSDR), OffSEt OX008.............oveueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeser s eeeseeeeseenens 329
Register 13: 1°C Slave Interrupt Mask (I2CSIMR), offset OX00C ........coocuiiiiiiiiieiee e 330
Register 14: 12C Slave Raw Interrupt Status (I2CSRIS), offset OX0L0......cueeiiiiieiiiiiiiiee e 331
Register 15: 12C Slave Masked Interrupt Status (I2CSMIS), offset OXO014......cccooiiiiiiiiiiiiiiiiiiiee e 332
Register 16: 12C Slave Interrupt Clear (I2CSICR), OffSet OX0L18 .......ccoccciiiiiiieiieee e e e 333
ANAIOG COMPATALOL c.coiiieiiieeeee e, 334
Register 1:  Analog Comparator Masked Interrupt Status (ACMIS), offset OX00..........cccveiiieeiieierniiiniinns 338
Register 2:  Analog Comparator Raw Interrupt Status (ACRIS), offset OX04...........ccccccvvvvveeeieeeeeeies e 339
Register 3:  Analog Comparator Interrupt Enable (ACINTEN), offset OX08............cccccvvviereevieeeee i 340
Register 4:  Analog Comparator Reference Voltage Control (ACREFCTL), offset 0X10.............cccvvvveeneen. 341
Register 5:  Analog Comparator Status 0 (ACSTATO), OffSet OX20 ........ueuiieiiiiiiiiiiieee e 342
Register 6:  Analog Comparator Control 0 (ACCTLO), OffSEt OX24 .......euviiiiiiiiiiaiiie e 343
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Register 1:  PWM Master Control (PWMCTL), OffSet OX000.........cciii it eeee e e e 352
Register 2:  PWM Time Base Sync (PWMSYNC), offset OX004.........ooouiiiiiiiiiieaee e 353
Register 3:  PWM Output Enable (PWMENABLE), offset OX008..........ccuuiiiiiiiiiaei e 354
Register 4:  PWM Output Inversion (PWMINVERT), offset OX00C...........c.cuviiiiieeeeeeieiiciieiiieee e e e 355
Register 5:  PWM Output Fault (PWMFAULT), offSet OX0L0.......cccoiiiiiiiiiiiiriereee et e e e e e e e e 356
Register 6: PWM Interrupt Enable (PWMINTEN), 0ffset OX014.........cvvviiiiiieieee e e e 357
Register 7:  PWM Raw Interrupt Status (PWMRIS), 0ffSet OX018 ...........oueiiiiiiiiiiiiiiiiiie e 358
Register 8:  PWM Interrupt Status and Clear (PWMISC), offset OX0L1C ......cccoveiiiiiiiiiiiiiiiiieiee e 359
Register 9:  PWM Status (PWMSTATUS), OffSet OX020........uuuiiiiiiiieaaieiiiiiiiiiieee e e e 360
Register 10: PWMO Control (PWMOCTL), OffSEt OX040........ceiiiiiiiiiieeiiieiee ettt 361
Register 11: PWMO Interrupt/Trigger Enable (PWMOINTEN), 0ffset OX044 ........coviiiiiiiiiiiiiie e, 362
Register 12: PWMO Raw Interrupt Status (PWMORIS), OffSet OX048 .......cccoviiiiieiiiiiiieiriiiee e 364
Register 13: PWMO Interrupt Status and Clear (PWMOISC), offset OX04C .........coovviiiimiiiiiiiiieiie e 365
Register 14: PWMO Load (PWMOLOAD), OffSEt OX050 .......cueviiiiiieiiiiieiiiie ettt 366
Register 15: PWMO Counter (PWMOCOUNT), OffSEt OX054 .......eeiiiiiiiiiiiieiiiee ettt 367
Register 16: PWMO Compare A (PWMOCMPA), OffSEt OX058 ........ccoiiiiiiiiiiiiiiie it 368
Register 17: PWMO Compare B (PWMOCMPB), OffSet OXO5C.......cccoiiiiiiiiiiiiiiieiiiiiiece et 369
Register 18: PWMO Generator A Control (PWMOGENA), offSet 0X060..........ccuvvieiiiiiiiieiniiiee e 370
Register 19: PWMO Generator B Control (PWMOGENB), offset OX064.............oovvvviiiiiiiiiiiiiiiiiiieiie e 372
Register 20: PWMO Dead-Band Control (PWMODBCTL), offset OX068 .............ccoovvririiiiriieiiiice e 373
Register 21: PWMO0 Dead-Band Rising-Edge Delay (PWMODBRISE), offset OX06C ...........cccccvvvvvnniieennn. 374
Register 22: PWMO0 Dead-Band Falling-Edge-Delay (PWMODBFALL), offset OX070..........cccoecvvveerinirennen. 375
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Revision History

This table provides a summary of the document revisions.

Date Revision Description
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LM3S828 data sheets.
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« Updated the clocking examples in the 12C chapter.
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Electrical chapter.
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Timer With Prescaler Configurations” in the Timers chapter.
« Made the following changes in the System Control chapter:
- Updated field descriptions in the Run-Mode Clock Configuration
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- Added bus fault information to the clock gating registers.
October 2006 02 Third release of LM3S612 data sheet. Includes the following changes:
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This data sheet provides reference information for the LM3S612 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 documents are referenced by the data sheet, and available on the documentation
CD or from the Luminary Micro web site at www.luminarymicro.com;

ARM® Cortex™-M3 Technical Reference Manual
CoreSight™ Design Kit Technical Reference Manual
ARM® v7-M Architecture Application Level Reference Manual
The following related documents are also referenced:
IEEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

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

Documentation Conventions
This document uses the conventions shown in Table 0-1.

Table 0-1. 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: SRCR0, 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 3-1, "Memory Map," on
page 37.
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Table 0-1. Documentation Conventions

Notation

Meaning

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. Reserved
bits return an indeterminate value, and should never be changed.
Only write a reserved bit with its current value.

YYIXX

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.

RO

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

R/W

Software can read or write this field.

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.

wicC

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.

\e}

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

Register Bit/Field Reset Value

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

Bit cleared to 0 on chip reset.

Bit set to 1 on chip reset.

Nondeterministic.

Pin/Signal Notation

(]

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 0-1. Documentation Conventions

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 SIGNAL below).

deassert a signal

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

SIGNAL Signal names are in uppercase and in the Courier font. An overbar
on a signal name indicates that it is active Low. To assert SIGNAL is
to drive it Low; to deassert SIGNAL 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 0x. For example, OX00FF is

the hexadecimal number FF. Binary numbers are indicated with a b
suffix, for example, 1011b. Decimal numbers are written without a
prefix or suffix.

October 8, 2006
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Architectural Overview

1.1

The Luminary Micro 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 LM3S612 controller in the Stellaris family offers the advantages of ARM’s widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user
community. Additionally, the controller uses ARM’s Thumb®-compatible Thumb-2 instruction set to
reduce memory requirements and, thereby, cost.

Luminary Micro offers a complete solution to get to market quickly, with a customer development
board, white papers and application notes, and a strong support, sales, and distributor network.

Product Features
The LM3S612 microcontroller includes the following product features:
32-Bit RISC Performance

32-bit ARM® Cortex™-M3 v7M architecture optimized for small-footprint embedded
applications

Thumb®-compatible Thumb-2-only instruction set processor core for high code density
50-MHz operation
Hardware-division and single-cycle-multiplication

Integrated Nested Vectored Interrupt Controller (NVIC) providing deterministic interrupt
handling

25 interrupts with eight priority levels

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

Unaligned data access, enabling data to be efficiently packed into memory

Atomic bit manipulation (bit-banding) delivers maximum memory utilization and
streamlined peripheral control

Internal Memory
32 KB single-cycle flash
« User-managed flash block protection on a 2-KB block basis
« User-managed flash data programming
« User-defined and managed flash-protection block
8 KB single-cycle SRAM
General-Purpose Timers

Three timers, each of which can be configured: as a single 32-bit timer , as two 16-bit
timers, or to initiate an ADC event

32-bit Timer modes:
¢ Programmable one-shot timer
¢ Programmable periodic timer

« Real-Time Clock when using an external 32.768-KHz clock as the input
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e User-enabled stalling in periodic and one-shot mode when the controller asserts the
CPU Halt flag during debug

« ADC event trigger

16-bit Timer modes:

* General-purpose timer function with an 8-bit prescaler
« Programmable one-shot timer

« Programmable periodic timer

« User-enabled stalling when the controller asserts CPU Halt flag during debug
e ADC event trigger

16-bit Input Capture modes:

* Input edge count capture

* Input edge time capture

16-bit PWM mode:

e Simple PWM mode with software-programmable output inversion of the PWM signal

ARM FiRM-compliant Watchdog Timer

32-bit down counter with a programmable load register
Separate watchdog clock with an enable

Programmable interrupt generation logic with interrupt masking
Lock register protection from runaway software

Reset generation logic with an enable/disable

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

Synchronous Serial Interface (SSI)

Master or slave operation
Programmable clock bit rate and prescale
Separate transmit and receive FIFOs, 16 bits wide, 8 locations deep

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

Programmable data frame size from 4 to 16 bits

Internal loopback test mode for diagnostic/debug testing

UART

Two fully programmable 16C550-type UARTS

Separate 16x8 transmit (TX) and 16x12 receive (RX) FIFOs to reduce CPU interrupt
service loading

Programmable baud-rate generator with fractional divider

Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface

FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8
Standard asynchronous communication bits for start, stop, and parity

October 8, 2006
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False-start-bit detection

Line-break generation and detection

ADC

Single- and differential-input configurations

Two 10-bit channels (inputs) when used as single-ended inputs
Sample rate of 500 thousand samples/second

Flexible, configurable analog-to-digital conversion

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

Each sequence triggered by software or internal event (timers, analog comparators, PWM
or GPIO)

Analog Comparator

Configurable for output to: drive an output pin, generate an interrupt, or initiate an ADC
sample sequence

Compare external pin input to external pin input or to internal programmable voltage
reference

12C

Master and slave receive and transmit operation with transmission speed up to 100 Kbps in
Standard mode and 400 Kbps in Fast mode

Interrupt generation

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

PWM

Three PWM generator blocks, each with one 16-bit counter, two comparators, a PWM
generator, and a dead-band generator

One 16-bit counter

* Runs in Down or Up/Down mode

e Output frequency controlled by a 16-bit load value
« Load value updates can be synchronized

* Produces output signals at zero and load value
Two comparators

« Comparator value updates can be synchronized

e Produces output signals on match

PWM generator

< Output PWM signal is constructed based on actions taken as a result of the counter
and comparator output signals

* Produces two independent PWM signals
Dead-band generator

e Produces two PWM signals with programmable dead-band delays suitable for driving
a half-H bridge
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e Can be bypassed, leaving input PWM signals unmodified
Flexible output control block with PWM output enable of each PWM signal
«  PWM output enable of each PWM signal
« Optional output inversion of each PWM signal (polarity control)
« Optional fault handling for each PWM signal
« Synchronization of timers in the PWM generator blocks
e Synchronization of timer/comparator updates across the PWM generator blocks
« Interrupt status summary of the PWM generator blocks
Can initiate an ADC sample sequence
GPIOs
7 to 34 GPIOs, depending on configuration
5-V-tolerant input/outputs
Programmable interrupt generation as either edge-triggered or level-sensitive
Bit masking in both read and write operations through address lines
Can initiate an ADC sample sequence
Programmable control for GPIO pad configuration;
*  Weak pull-up or pull-down resistors
e 2-mA, 4-mA, and 8-mA pad drive
« Slew rate control for the 8-mA drive
e Open drain enables
« Digital input enables
Power

On-chip Low Drop-Out (LDO) voltage regulator, with programmable output user-adjustable
from 2.25Vt0 2.75V

Low-power options on controller: Sleep and Deep-sleep modes
Low-power options for peripherals: software controls shutdown of individual peripherals
User-enabled LDO unregulated voltage detection and automatic reset
3.3-V supply brownout detection and reporting via interrupt or reset
On-chip temperature sensor
Flexible Reset Sources
Power-on reset (POR)
Reset pin assertion
Brown-out (BOR) detector alerts to system power drops
Software reset
Watchdog timer reset
Internal low drop-out (LDO) regulator output goes unregulated
Additional Features
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Six reset sources
Programmable clock source control
Clock gating to individual peripherals for power savings
IEEE 1149.1-1990 compliant Test Access Port (TAP) controller
Debug access via JTAG and Serial Wire interfaces
Full JTAG boundary scan
Industrial-range 48-pin RoHS-compliant LQFP package

1.2 Target Applications
Factory automation and control
Industrial control power devices
Building and home automation

DC and stepper motors
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1.3 High-Level Block Diagram

Figure 1-1. Stellaris High-Level Block Diagram
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1.4

141

1411

1.4.1.2

1.4.2

1421

Functional Overview

The following sections provide an overview of the features of the LM3S612 microcontroller. The
chapter number in parenthesis indicates where that feature is discussed in detail. Ordering and
support information can be found in “Ordering and Contact Information” on page 406.

ARM Cortex™-M3

Processor Core (Section 2 on page 34)

All members of the Stellaris product family, including the LM3S612 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.

Section 2, “ARM Cortex-M3 Processor Core,” on page 34 provides an overview of the ARM core;
the core is detailed in the ARM® Cortex™-M3 Technical Reference Manual.

Nested Vectored Interrupt Controller (NVIC)

The LM3S612 controller includes the ARM Nested Vectored Interrupt Controller (NVIC) on the
ARM Cortex-M3 core. The NVIC and Cortex-M3 prioritize and handle all exceptions. All exceptions
are handled 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 vector is fetched in parallel to the state saving, which enables efficient interrupt entry.
The processor supports tail-chaining, which enables back-to-back interrupts to be performed
without the overhead of state saving and restoration. Software can set eight priority levels on 7
exceptions (system handlers) and 25 interrupts.

Section 4, “Interrupts,” on page 39 provides an overview of the NVIC controller and the interrupt
map. Exceptions and interrupts are detailed in the ARM® Cortex™-M3 Technical Reference
Manual.

Motor Control Peripherals

To enhance motor control, the LM3S612 controller features Pulse Width Modulation (PWM)
outputs.

PWM

Pulse width modulation (PWM) is a powerful technique for digitally encoding analog signal levels.
High-resolution counters are used to generate a square wave, and the duty cycle of the square
wave is modulated to encode an analog signal. Typical applications include switching power
supplies and motor control.

On the LM3S612, PWM motion control functionality can be achieved through dedicated, flexible
motion control hardware (the PWM pins) or through the motion control features of the
general-purpose timers (using the CCP pins).

PWM Pins (Section 16 on page 345)

The LM3S612 PWM module consists of one PWM generator block and a control block. Each PWM
generator block contains one timer (16-bit down or up/down counter), two comparators, a PWM
signal generator, a dead-band generator, and an interrupt/ADC-trigger selector. The control block
determines the polarity of the PWM signals, and which signals are passed through to the pins.

Each PWM generator block produces two PWM signals that can either be independent signals or
a single pair of complementary signals with dead-band delays inserted. The output of the PWM
generation blocks are managed by the output control block before being passed to the device pins.
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CCP Pins (“16-Bit PWM Mode” on page 155)

The General-Purpose Timer Module’s CCP (Capture Compare PWM) pins are software
programmable to support a simple PWM mode with a software-programmable output inversion of
the PWM signal.

1.4.3 Analog Peripherals

To handle analog signals, the LM3S612 controller offers an Analog-to-Digital Converter (ADC) and
an analog comparator.

1431 ADC (Section 11 on page 201)

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 two input channels,
plus an internal temperature sensor. Four buffered sample sequences allow rapid sampling of up
to eight analog input sources without controller intervention. Each sample sequence provides
flexible programming with fully configurable input source, trigger events, interrupt generation, and
sequence priority.

1.4.3.2 Analog Comparator (Section 15 0n page 334)
An analog comparator is a peripheral that compares two analog voltages, and provides a logical
output that signals the comparison result.

The LM3S612 controller provides one independent integrated analog comparators that can be
configured to drive an output or generate an interrupt or ADC event.

A comparator can compare a test voltage against any one of these voltages:
An individual external reference voltage
A shared single external reference voltage
A shared internal reference voltage

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.

1.4.4 Serial Communications Peripherals

The LM3S612 controller supports both asynchronous and synchronous serial communications
with two fully programmable 16C550-type UARTSs, SSI and 12C serial communications.

1.4.4.1 UART (Section 12 on page 231)

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 LM3S612 controller includes two fully programmable 16C550-type UARTSs that support data
transfer speeds up to 460.8 Kbps. (Although similar in functionality to a 16C550 UART, it is not
register compatible.)

Separate 16x8 transmit (TX) and 16x12 receive (RX) FIFOs reduce CPU interrupt service loading.
The UART can generate individually masked interrupts from the RX, TX, modem status, and error
conditions. The module provides a single combined interrupt when any of the interrupts are
asserted and are unmasked.
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1442

1443

145

1451

1452

SSI (Section 13 on page 267)
Synchronous Serial Interface (SSI) is a four-wire bi-directional communications interface.

The Stellaris SSI module provides the functionality for synchronous serial communications with
peripheral devices, and can be configured to use the Freescale SPI, MICROWIRE, or Tl
synchronous serial interface frame formats. The size of the data frame is also configurable, and
can be set between 4 and 16 bits, inclusive.

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 TX and RX paths
are buffered with internal FIFOs, allowing up to eight 16-bit values to be stored independently.

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 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.

12C (Section 14 on page 302)

The Inter-Integrated Circuit (I2C) bus provides bi-directional data transfer through a two-wire
design (a serial data line SDA and a serial clock line SCL).

The 12C bus interfaces to external I°C devices such as serial memory (RAMs and ROMSs),
networking devices, LCDs, tone generators, and so on. The I1°C bus may also be used for system
testing and diagnostic purposes in product development and manufacture.

The Stellaris 1°C module provides the ability to communicate to other IC devices over an 1°C bus.
The 12C bus supports devices that can both transmit and receive (write and read) data.

Devices on the I12C bus can be designated as either a master or a slave. The 12C module supports
both sending and receiving data as either a master or a slave, and also supports the simultaneous
operation as both a master and a slave. The four 12C modes are: Master Transmit, Master
Receive, Slave Transmit, and Slave Receive.

The Stellaris 1°C module can operate at two speeds: Standard (100 Kbps) and Fast (400 Kbps).

Both the 12C master and slave can generate interrupts. The 12C master generates interrupts when
a transmit or receive operation completes (or aborts due to an error). The 1°C slave generates
interrupts when data has been sent or requested by a master.

System Peripherals

Programmable GPIOs (Section 8 on page 108)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections.

The Stellaris GPIO module is composed of five physical GPIO blocks, each corresponding to an
individual GPIO port. The GPIO module is FiIRM-compliant (compliant to the ARM Foundation IP
for Real-Time Microcontrollers specification) and supports 7 to 34 programmable input/output pins.

The number of GPIOs available depends on the peripherals being used (see Table 18-4 on
page 384 for the signals available to each GPIO pin).

The GPIO module features programmable interrupt generation as either edge-triggered or
level-sensitive on all pins, programmable control for GPIO pad configuration, and bit masking in
both read and write operations through address lines.

Three Programmable Timers (Section 9 on page 146)
Programmable timers can be used to count or time external events that drive the Timer input pins.
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The Stellaris General-Purpose Timer Module (GPTM) contains three GPTM blocks. Each GPTM
block provides two 16-bit timer/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.

When configured in 32-bit mode, a timer can run as a one-shot timer, periodic timer, or Real-Time
Clock (RTC). When in 16-bit mode, a timer can run as a one-shot timer or periodic timer, and can
extend its precision by using an 8-bit prescaler. A 16-bit timer can also be configured for event
capture or Pulse Width Modulation (PWM) generation.

1453 Watchdog Timer (Section 10 on page 178)

A watchdog timer can generate nonmaskable interrupts (NMIs) or a reset when a time-out value is
reached. The 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 module consists of a 32-bit down counter, a programmable load
register, interrupt generation logic, and a locking register.

The Watchdog Timer can be configured to generate an interrupt to the controller 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.

1.4.6 Memory Peripherals
The Stellaris controllers offer both SRAM and Flash memory.

1.4.6.1 SRAM (Section 7.2.1 on page 94)

The LM3S612 static random access memory (SRAM) controller supports 8 KB SRAM. The
internal SRAM of the Stellaris devices is located at address 0x20000000 of the device memory
map. To reduce the number of time consuming read-modify-write (RMW) operations, ARM has
introduced bit-banding technology in the new 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.

1.4.6.2 Flash (Section 7.2.2 on page 95)

The LM3S612 Flash controller supports 32 KB of flash memory. The flash 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.

1.4.7 Additional Features

1.4.7.1 Memory Map (Section 3 on page 37)

A memory map lists the location of instructions and data in memory. The memory map for the
LM3S612 controller can be found on page 37. Register addresses are given as a hexadecimal
increment, relative to the module’s base address as shown in the memory map.

The ARM® Cortex™-M3 Technical Reference Manual provides further information on the memory
map.
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14.7.2

1.4.7.3

1.4.8

JTAG TAP Controller (Section 5 on page 42)

The Joint Test Action Group (JTAG) port provides a standardized serial interface for controlling the
Test Access Port (TAP) and associated test logic. The TAP, JTAG instruction register, and JTAG
data registers can be used to test the interconnects of assembled printed circuit boards, obtain
manufacturing information on the components, and observe and/or control the inputs and outputs
of the controller during normal operation. The JTAG port provides a high degree of testability and
chip-level access at a low cost.

The JTAG port is comprised of the standard five pins: TRST, TCK, TMS, TDI, and TDO. Data is
transmitted serially into the controller on TDI and out of the controller on TDO. The interpretation of
this data is dependent on the current state of the TAP controller. For detailed information on the
operation of the JTAG port and TAP controller, please refer to the IEEE Standard 1149.1-Test
Access Port and Boundary-Scan Architecture.

The LMI JTAG controller works with the ARM JTAG controller built into the Cortex-M3 core. This is
implemented by multiplexing the TDO outputs from both JTAG controllers. ARM JTAG instructions
select the ARM TDO output while LMI JTAG instructions select the LMI TDO outputs. The
multiplexer is controlled by the LMI JTAG controller, which has comprehensive programming for
the ARM, LMI, and unimplemented JTAG instructions.

System Control and Clocks (Section 6 on page 52)
System control determines the overall operation of the device. It provides information about the

device, controls the clocking of the device and individual peripherals, and handles reset detection
and reporting.
Hardware Details
Details on the pins and package can be found in the following sections:
Section 17, “Pin Diagram,” on page 376
Section 18, “Signal Tables,” on page 377
Section 19, “Operating Characteristics,” on page 386
Section 20, “Electrical Characteristics,” on page 387

Section 21, “Package Information,” on page 401
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1.5 System Block Diagram
Figure 1-2. LM3S612 Controller System-Level Block Diagram
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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. Features include:

Compact core.

Thumb-2 instruction set, delivering the high-performance expected of an ARM core in the
memory size usually associated with 8- and 16-bit devices; typically in the range of a few
kilobytes of memory for microcontroller class applications.

Exceptional interrupt handling, by implementing the register manipulations required for
handling an interrupt in hardware.

Memory protection unit (MPU) to provide a privileged mode of operation for complex
applications.

Full-featured debug solution with a:
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

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, and building and home automation.

For more information on the ARM Cortex-M3 processor core, see the ARM® Cortex™-M3
Technical Reference Manual. For information on SWJ-DP, see the CoreSight™ Design Kit
Technical Reference Manual.
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2.1 Block Diagram
Figure 2-1. CPU Block Diagram
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2.2 Functional Description
The ARM® Cortex™-M3 Technical Reference Manual describes all the features of
an ARM Cortex-M3 in detail. However, these features differ based on the
implementation. This section describes the Stellaris implementation.
Luminary Micro has implemented the ARM Cortex-M3 core as shown in Figure 2-1. As noted in
the ARM® Cortex™-M3 Technical Reference Manual, several Cortex-M3 components are flexible
in their implementation: SW/JTAG-DP, ETM, TPIU, the ROM table, the MPU, and the Nested
Vectored Interrupt Controller (NVIC). Each of these is addressed in the sections that follow.
221 Serial Wire and JTAG Debug

Luminary Micro has replaced the ARM SW-DP and JTAG-DP with the ARM
CoreSight™-compliant Serial Wire JTAG Debug Port (SWJ-DP) interface. This means Chapter 12,
“Debug Port,” of the ARM® Cortex™-M3 Technical Reference Manual does not apply to Stellaris

devices.

The SWJ-DP interface combines the SWD and JTAG debug ports into one module. See the
CoreSight™ Design Kit Technical Reference Manual for details on SWJ-DP.
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2.2.2 Embedded Trace Macrocell (ETM)
ETM was not implemented in the Stellaris devices. This means Chapters 15 and 16 of the ARM®
Cortex™-M3 Technical Reference Manual can be ignored.
2.2.3 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. The Stellaris devices have implemented TPIU as shown in Figure 2-2. This is
similar to the non-ETM version described in the ARM® Cortex™-M3 Technical Reference Manual,
however, SWJ-DP only provides Swv output for the TPIU.
Figure 2-2. TPIU Block Diagram
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224 ROM Table
The default ROM table was implemented as described in the ARM® Cortex™-M3 Technical
Reference Manual.
2.2.5 Memory Protection Unit (MPU)
The Memory Protection Unit (MPU) is included on the LM3S612 controller and 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.
2.2.6 Nested Vectored Interrupt Controller (NVIC)
2.26.1 Interrupts
The ARM® Cortex™-M3 Technical Reference Manual describes the maximum number of
interrupts and interrupt priorities. The LM3S612 microcontroller supports 25 interrupts with eight
priority levels.
2.2.6.2 SysTick Calibration Value Registers
The SysTick Calibration Value register is not implemented.
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The memory map for the LM3S612 is provided in Table 3-1. In this manual, register addresses are
given as a hexadecimal increment, relative to the module’s base address as shown in the memory
map. See also Chapter 4, “Memory Map” in the ARM® Cortex™-M3 Technical Reference Manual.

Table 3-1. Memory Map (Sheet 1 of 2)

For details on

Start End Description registers, see ..

Memory

0x00000000 0x00007FFF On-chip flash page 98

0x00008000 Ox1FFFFFFF Reserved?

0x20000000 0x20001FFF Bit-banded on-chip SRAM -

0x20002000 0x200FFFFF Reserved? -

0x22000000 0x2203FFFF Bit-band alias of 0x20000000 through 0x20001FFF -

0x22040000 Ox23FFFFFF Reserved? -

FiRM Peripheral

0x40000000 0x40000FFF Watchdog timer page 180

0x40001000 0x40003FFF Reserved for three additional watchdog timers (per FiRM | -
specification)?

0x40004000 0x40004FFF GPIO Port A page 115

0x40005000 0x40005FFF GPIO Port B page 115

0x40006000 0x40006FFF GPIO Port C page 115

0x40007000 0x40007FFF GPIO Port D

0x40008000 0x40008FFF SSI page 278

0x40009000 0x4000BFFF Reserved for three additional SSls (per FIRM -
specification)?

0x4000C000 0x4000CFFF UARTO page 237

0x4000D000 0x4000DFFF UART1 page 237

0x4000E000 0x4000FFFF Reserved for two additional UARTs (per FiRM -
specification)?

0x40010000 O0x4001FFFF Reserved for future FiRM peripherals? -

Peripherals

0x40020000 0x400207FF 12C Master page 312

0x40020800 0x40020FFF 12C Slave page 326

0x40021000 0x40023FFF Reserved? -
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Memory Map

Table 3-1. Memory Map (Sheet 2 of 2)

Start End Description rFeog;igte;iI,ss(e)g
0x40024000 0x40024FFF GPIO Port E page 115
0x40025000 0x40025FFF Reserved? -
0x40028000 0x40028FFF PWM page 351
0x40029000 0x4002BFFF Reserved? -
0x4002C000 0x4002FFFF Reserved? -
0x40030000 0x40030FFF Timer0 page 157
0x40031000 0x40031FFF Timerl page 157
0x40032000 0x40032FFF Timer2 page 157
0x40033000 0x40037FFF Reserved? -
0x40038000 0x40038FFF ADC page 206
0x40039000 0x4003BFFF Reserved? -
0x4003C000 0x4003CFFF Analog comparator page 337
0x4003D000 0x400FCFFF Reserved? -
0x400FD000 Ox400FDFFF Flash control page 98
0x400FE000 Ox400FFFFF System control page 59
0x40100000 Ox41FFFFFF Reserved? -
0x42000000 Ox43FFFFFF Bit-band alias of 0x40000000 through 0x400FFFFF -
0x44000000 OXDFFFFFFF Reserved? -

Private Peripheral Bus

0xE0000000 OXEOOOOFFF Instrumentation Trace Macrocell (ITM) ARM® Cortex™-M3
Technical Reference

0xE0001000 OXEOOO1FFF Data Watchpoint and Trace (DWT) Manual

0xE0002000 OXEOO002FFF Flash Patch and Breakpoint (FPB)

0xE0003000 OXEOOODFFF Reserved?

OxEOOOEO00 OXEOOOEFFF Nested Vectored Interrupt Controller (NVIC)

O0xEOOO0F000 OXEOO3FFFF Reserved?

0xE0040000 OXEOO040FFF Trace Port Interface Unit (TPIU)

0xE0041000 OXEQ041FFF Reserved? -

0xE0042000 OXEOQOFFFFF Reserved? -

0xE0100000 OXFFFFFFFF Reserved for vendor peripherals? -

a. Allreserved space returns a bus fault when read or written.
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The ARM Cortex-M3 processor and the Nested Vectored Interrupt Controller (NVIC) prioritize and
handle all exceptions. All exceptions are handled 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 vector is fetched in parallel to the state saving,
which enables efficient interrupt entry. The processor supports tail-chaining, which enables
back-to-back interrupts to be performed without the overhead of state saving and restoration.

Table 4-1 lists all the exceptions. Software can set eight priority levels on seven of these
exceptions (system handlers) as well as on 25 interrupts (listed in Table 4-2). Priorities on the
system handlers are set with the NVIC System Handler Priority registers. Interrupts are enabled
through the NVIC Interrupt Set Enable register and prioritized with the NVIC Interrupt Priority
registers. You can also group priorities by splitting priority levels into pre-emption priorities and
subpriorities. All the interrupt registers are described in Chapter 8, “Nested Vectored Interrupt
Controller” in the ARM® Cortex™-M3 Technical Reference Manual.

Internally, the highest user-settable priority (0) is treated as fourth priority, after a Reset, NMI, and
a Hard Fault. Note that 0 is the default priority for all the settable priorities.

If you assign the same priority level to two or more interrupts, their hardware priority (the lower the
position number) determines the order in which the processor activates them. For example, if both
GPIO Port A and GPIO Port B are priority level 1, then GPIO Port A has higher priority.

See Chapter 5, “Exceptions” and Chapter 8, “Nested Vectored Interrupt Controller” in the ARM®
Cortex™-M3 Technical Reference Manual for more information on exceptions and interrupts.

Table 4-1. Exception Types

Exception Type Position Priority@ Description

- 0 - Stack top is loaded from first entry of vector table on
reset.

Reset 1 -3 (highest) Invoked on power up and warm reset. On first

instruction, drops to lowest priority (and then is
called the base level of activation). This is

asynchronous.
Non-Maskable 2 -2 Cannot be stopped or preempted by any exception
Interrupt (NMI) but reset. This is asynchronous.

An NMl is only producible by software, using the
NVIC Interrupt Control State register.

Hard Fault 3 -1 All classes of Fault, when the fault cannot activate
due to priority or the configurable fault handler has
been disabled. This is synchronous.

Memory 4 settable MPU mismatch, including access violation and no
Management match. This is synchronous.

The priority of this exception can be changed.

Bus Fault 5 settable Pre-fetch fault, memory access fault, and other
address/memory related faults. This is synchronous
when precise and asynchronous when imprecise.

You can enable or disable this fault.
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Table 4-1. Exception Types (Continued)

Exception Type Position Priority? Description

Usage Fault 6 settable Usage fault, such as undefined instruction executed
or illegal state transition attempt. This is
synchronous.

- 7-10 - Reserved.

SVcCall 11 settable System service call with SVC instruction. This is
synchronous.

Debug Monitor 12 settable Debug monitor (when not halting). This is
synchronous, but only active when enabled. It does
not activate if lower priority than the current
activation.

- 13 - Reserved.

PendsSVv 14 settable Pendable request for system service. This is
asynchronous and only pended by software.

SysTick 15 settable System tick timer has fired. This is asynchronous.

Interrupts 16 and settable Asserted from outside the ARM Cortex-M3 core and

above fed through the NVIC (prioritized). These are all
asynchronous. Table 4-2 lists the interrupts on the
LM3S612 controller.

a. 0is the default priority for all the settable priorities.

Table 4-2. Interrupts

L. Lilf A4 i . Description
(Bit in Interrupt Registers)

0 GPIO Port A
1 GPIO Port B
2 GPIO Port C
3 GPIO Port D
4 GPIO Port E
5 UARTO
6 UART1
7 SSi
8 1’c
9 PWM Fault
10 PWM Generator O
11 Reserved
12 Reserved
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Table 4-2. Interrupts (Continued)
(Bitin Intlgrtreurg:??tegisters) B

13 Reserved
14 ADC Sequence 0
15 ADC Sequence 1
16 ADC Sequence 2
17 ADC Sequence 3
18 Watchdog timer
19 TimerOa
20 TimerOb
21 Timerla
22 Timerlb
23 Timer2a
24 Timer2b
25 Analog Comparator O
26 Reserved
27 Reserved
28 System Control
29 Flash Control
30 Reserved
31 Reserved
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JTAG Interface

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 I/O pin observation and control, scan
testing, and debugging.

The JTAG port is comprised of the standard five pins: TRST, TCK, TMS, TDI, and TDO. Data is
transmitted serially into the controller on TDI and out of the controller on TDO. The interpretation of
this data is dependent on the current state of the TAP controller. For detailed information on the
operation of the JTAG port and TAP controller, please refer to the IEEE Standard 1149.1-Test
Access Port and Boundary-Scan Architecture.

The LMI JTAG controller works with the ARM JTAG controller built into the Cortex-M3 core. This is
implemented by multiplexing the TDO outputs from both JTAG controllers. ARM JTAG instructions
select the ARM TDO output while LMI JTAG instructions select the LMI TDO outputs. The
multiplexer is controlled by the LMI JTAG controller, which has comprehensive programming for
the ARM, LMI, and unimplemented JTAG instructions.

The JTAG module 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 instruction
IDCODE instruction
SAMPLE/PRELOAD instruction
EXTEST instruction
INTEST instruction
ARM additional instructions:
APACC instruction
DPACC instruction
ABORT instruction
Integrated ARM Serial Wire Debug (SWD)

See the ARM® Cortex™-M3 Technical Reference Manual for more information on the ARM JTAG
controller.
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5.1

Block Diagram

Figure 5-1. JTAG Module Block Diagram
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Functional Description

A high-level conceptual drawing of the JTAG module is shown in Figure 5-1. The JTAG module is
composed of the Test Access Port (TAP) controller and serial shift chains with parallel update
registers. The TAP controller is a simple state machine controlled by the TRST, TCK and TMS
inputs. The current state of the TAP controller depends on the current value of TRST and the
sequence of values captured on TMS at the rising edge of TCK. The TAP controller determines
when the serial shift chains capture new data, shift data from TDI towards TDO, and update the
parallel load registers. The current state of the TAP controller also determines whether the
Instruction Register (IR) chain or one of the Data Register (DR) chains is being accessed.

The serial shift chains with parallel load registers are comprised of a single Instruction Register
(IR) chain and multiple Data Register (DR) chains. The current instruction loaded in the parallel
load register determines which DR chain is captured, shifted, or updated during the sequencing of
the TAP controller.

Some instructions, like EXTEST and INTEST, operate on data currently in a DR chain and do not
capture, shift, or update any of the chains. Instructions that are not implemented decode to the
BYPASS instruction to ensure that the serial path between TDI and TDO is always connected (see
Table 5-2 on page 48 for a list of implemented instructions).

See “JTAG and Boundary Scan” on page 396 for JTAG timing diagrams.
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5.2.1

JTAG Interface Pins

The JTAG interface consists of five standard pins: TRST, TCK, TMS, TDI, and TDO. These pins and
their associated reset state are given in Table 5-1. Detailed information on each pin follows.

Table 5-1. JTAG Port Pins Reset State

Pin Name

Data
Direction

Internal
Pull-Up

Internal
Pull-Down

Drive
Strength

Drive Value

TRST

Input

Enabled

Disabled

N/A

N/A

TCK

Input

Enabled

Disabled

N/A

N/A

T™MS

Input

Enabled

Disabled

N/A

N/A

TDI

Input

Enabled

Disabled

N/A

N/A

TDO

Output

Enabled

Disabled

2-mA driver

High-Z

5211

52.1.2

5213

Test Reset Input (TRST)

The TRST pin is an asynchronous active Low input signal for initializing and resetting the JTAG
TAP controller and associated JTAG circuitry. When TRST is asserted, the TAP controller resets to
the Test-Logic-Reset state and remains there while TRST is asserted. When the TAP controller
enters the Test-Logic-Reset state, the JTAG Instruction Register (IR) resets to the default
instruction, IDCODE.

By default, the internal pull-up resistor on the TRST pin is enabled after reset. Changes to the
pull-up resistor settings on GPIO Port B should ensure that the internal pull-up resistor remains
enabled on PB7/TRST, otherwise JTAG communication could be lost.

Test Clock Input (TCK)

The TCK pin is the clock for the JTAG module. This clock is provided so the test logic can operate
independently of any other system clocks. In addition, it ensures that multiple JTAG TAP
controllers that are daisy-chained together can synchronously communicate serial test data
between components. During normal operation, TCK is driven by a free-running clock with a
nominal 50% duty cycle. When necessary, TCK can be stopped at 0 or 1 for extended periods of
time. While TCK is stopped at 0 or 1, the state of the TAP controller does not change and data in
the JTAG Instruction and Data Registers is not lost.

By default, the internal pull-up resistor on the TCK pin is enabled after reset. This assures that no
clocking occurs if the pin is not driven from an external source. The internal pull-up and pull-down
resistors can be turned off to save internal power as long as the TCK pin is constantly being driven
by an external source.

Test Mode Select (TMS)

The TMS pin selects the next state of the JTAG TAP controller. TMS is sampled on the rising edge
of TCK. Depending on the current TAP state and the sampled value of TMS, the next state is
entered. Because the TMS pin is sampled on the rising edge of TCK, the IEEE Standard 1149.1
expects the value on TMS to change on the falling edge of TCK.

Holding TMS high for five consecutive TCK cycles drives the TAP controller state machine to the
Test-Logic-Reset state. When the TAP controller enters the Test-Logic-Reset state, the JTAG
Instruction Register (IR) resets to the default instruction, IDCODE. Therefore, this sequence can
be used as a reset mechanism, similar to asserting TRST. The JTAG Test Access Port state
machine can be seen in its entirety in Figure 5-2 on page 46.
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5214

5215

5.2.2

By default, the internal pull-up resistor on the TMS pin is enabled after reset. Changes to the
pull-up resistor settings on GPIO Port C should ensure that the internal pull-up resistor remains
enabled on PC1/TMS; otherwise JTAG communication could be lost.

Test Data Input (TDI)

The TDI pin provides a stream of serial information to the IR chain and the DR chains. TDI is
sampled on the rising edge of TCK and, depending on the current TAP state and the current
instruction, presents this data to the proper shift register chain. Because the TDI pin is sampled on
the rising edge of TCK, the IEEE Standard 1149.1 expects the value on TDI to change on the
falling edge of TCK.

By default, the internal pull-up resistor on the TDI pin is enabled after reset. Changes to the
pull-up resistor settings on GPIO Port C should ensure that the internal pull-up resistor remains
enabled on PCc2/TDI; otherwise JTAG communication could be lost.

Test Data Output (TDO)

The TDO pin provides an output stream of serial information from the IR chain or the DR chains.
The value of TDO depends on the current TAP state, the current instruction, and the data in the
chain being accessed. In order to save power when the JTAG port is not being used, the TDO pin is
placed in an inactive drive state when not actively shifting out data. Because TDO can be
connected to the TDI of another controller in a daisy-chain configuration, the IEEE Standard
1149.1 expects the value on TDO to change on the falling edge of TCK.

By default, the internal pull-up resistor on the TDO pin is enabled after reset. This assures that the
pin remains at a constant logic level when the JTAG port is not being used. The internal pull-up
and pull-down resistors can be turned off to save internal power if a High-Z output value is
acceptable during certain TAP controller states.

JTAG TAP Controller

The JTAG TAP controller state machine is shown in Figure 5-2 on page 46. The TAP controller
state machine is reset to the Test-Logic-Reset state on the assertion of a Power-On-Reset (POR)
or the assertion of TRST. Asserting the correct sequence on the TMS pin allows the JTAG module
to shift in new instructions, shift in data, or idle during extended testing sequences. For detailed
information on the function of the TAP controller and the operations that occur in each state,
please refer to IEEE Standard 1149.1.
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Figure 5-2. Test Access Port State Machine
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Shift Registers

The Shift Registers consist of a serial shift register chain and a parallel load register. The serial
shift register chain samples specific information during the TAP controller's CAPTURE states and
allows this information to be shifted out of TDO during the TAP controller’'s SHIFT states. While the
sampled data is being shifted out of the chain on TDO, new data is being shifted into the serial shift
register on TDI. This new data is stored in the parallel load register during the TAP controller’s
UPDATE states. Each of the shift registers is discussed in detail in “Shift Registers” on page 46.

Operational Considerations

There are certain operational considerations when using the JTAG module. Because the JTAG
pins can be programmed to be GPIOs, board configuration and reset conditions on these pins
must be considered. In addition, because the JTAG module has integrated ARM Serial Wire
Debug, the method for switching between these two operational modes requires clarification.

GPIO Functionality

When the controller is reset with either a POR or RST, the JTAG port pins default to their JTAG
configurations. The default configuration includes enabling the pull-up resistors (setting GPIOPUR
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5.24.2

5.3

to 1 for PB7 and PC [3:0]) and enabling the alternate hardware function (setting GPIOAFSEL to 1
for PB7 and PC[3:0]) on the JTAG pins.

It is possible for software to configure these pins as GPIOs after reset by writing Os to PB7 and
PC[3:0]inthe GPIOAFSEL register. If the user does not require the JTAG port for debugging or
board-level testing, this provides five more GPIOs for use in the design.

Caution — If the JTAG pins are used as GPIOs in a design, PB7 and PC2 cannot have external
pull-down resistors connected to both of them at the same time. If both pins are pulled Low during
reset, the controller has unpredictable behavior. If this happens, remove one or both of the
pull-down resistors, and apply RST or power-cycle the part

In addition, it is possible to create a software sequence that prevents the debugger from connecting
to the Stellaris microcontroller. If the program code loaded into flash immediately changes the
JTAG pins to their GP10O functionality, the debugger does not have enough time to connect and
halt the controller before the JTAG pin functionality switches. This locks the debugger out of the
part. This can be avoided with a software routine that restores JTAG functionality using an
external trigger.

ARM Serial Wire Debug (SWD)

In order to seamlessly integrate the ARM Serial Wire Debug (SWD) functionality, a serial-wire
debugger must be able to connect to the Cortex-M3 core without having to perform, or have any
knowledge of, JTAG cycles. This is accomplished with a SWD preamble that is issued before the
SWD session begins.

The preamble used to enable the SWD interface of the SWJ-DP module starts with the TAP
controller in the Test-Logic-Reset state. From here, the preamble sequences the TAP controller
through the following states: Run Test Idle, Select DR, Select IR, Capture IR, Exitl IR, Update IR,
Run Test Idle, Select DR, Select IR, Capture IR, Exitl IR, Update IR, Run Test Idle, Select DR,
Select IR, and Test-Logic-Reset states.

Stepping through the JTAG TAP Instruction Register (IR) load sequences of the TAP state
machine twice without shifting in a new instruction enables the SWD interface and disables the
JTAG interface. For more information on this operation and the SWD interface, see the ARM®
Cortex™-M3 Technical Reference Manual and the ARM® CoreSight Technical Reference Manual.

Because this sequence is a valid series of JTAG operations that could be issued, the ARM JTAG
TAP controller is not fully compliant to the IEEE Standard 1149.1. This is the only instance where
the ARM JTAG TAP controller does not meet full compliance with the specification. Due to the low
probability of this sequence occuring during normal operation of the TAP controller, it should not
affect normal performance of the JTAG interface.

Initialization and Configuration

After a Power-On-Reset or an external reset (RST), the JTAG pins are automatically configured for
JTAG communication. No user-defined initialization or configuration is needed. However, if the
user application changes these pins to their GPIO function, they must be configured back to their
JTAG functionality before JTAG communication can be restored. This is done by enabling the five
JTAG pins (PB7 and PC [3:0]) for their alternate function using the GPIOAFSEL register.

October 8, 2006 47

Preliminary



JTAG Interface

5.4

5.4.1

Table 5-2.

Register Descriptions

There are no APB-accessible registers in the JTAG TAP Controller or Shift Register chains. The
registers within the JTAG controller are all accessed serially through the TAP Controller. The
registers can be broken down into two main categories: Instruction Registers and Data Registers.

Instruction Register (IR)

The JTAG TAP Instruction Register (IR) is a four-bit serial scan chain with a parallel load register
connected between the JTAG TDI and TDO pins. When the TAP Controller is placed in the correct
states, bits can be shifted into the Instruction Register. Once these bits have been shifted into the
chain and updated, they are interpreted as the current instruction. The decode of the Instruction
Register bits is shown in Table 5-2. A detailed explanation of each instruction, along with its
associated Data Register, follows.

JTAG Instruction Register Commands

IR[3:0]

Instruction Description

0000

EXTEST Drives the values preloaded into the Boundary Scan Chain by the
SAMPLE/PRELOAD instruction onto the pads.

0001

INTEST Drives the values preloaded into the Boundary Scan Chain by the
SAMPLE/PRELOAD instruction into the controller.

0010

SAMPLE / PRELOAD Captures the current 1/0O values and shifts the sampled values out of the
Boundary Scan Chain while new preload data is shifted in.

1000

ABORT Shifts data into the ARM Debug Port Abort Register.

1010

DPACC Shifts data into and out of the ARM DP Access Register.

1011

APACC Shifts data into and out of the ARM AC Access Register.

1110

IDCODE Loads manufacturing information defined by the IEEE Standard 1149.1
into the IDCODE chain and shifts it out.

1111

BYPASS Connects TDI to TDO through a single Shift Register chain.

All Others Reserved Defaults to the BYPASS instruction to ensure that TDI is always

connected to TDO.

54.1.1

54.1.2

EXTEST Instruction

The EXTEST instruction does not have an associated Data Register chain. The EXTEST
instruction uses the data that has been preloaded into the Boundary Scan Data Register using the
SAMPLE/PRELOAD instruction. When the EXTEST instruction is present in the Instruction
Register, the preloaded data in the Boundary Scan Data Register associated with the outputs and
output enables are used to drive the GPIO pads rather than the signals coming from the core. This
allows tests to be developed that drive known values out of the controller, which can be used to
verify connectivity.

INTEST Instruction

The INTEST instruction does not have an associated Data Register chain. The INTEST instruction
uses the data that has been preloaded into the Boundary Scan Data Register using the SAMPLE/
PRELOAD instruction. When the INTEST instruction is present in the Instruction Register, the
preloaded data in the Boundary Scan Data Register associated with the inputs are used to drive
the signals going into the core rather than the signals coming from the GPIO pads. This allows
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5413

5414

5415

54.1.6

5417

tests to be developed that drive known values into the controller, which can be used for testing. It
is important to note that although the RST input pin is on the Boundary Scan Data Register chain,
it is only observable.

SAMPLE/PRELOAD Instruction

The SAMPLE/PRELOAD instruction connects the Boundary Scan Data Register chain between
TDI and TDO. This instruction samples the current state of the pad pins for observation and
preloads new test data. Each GPIO pad has an associated input, output, and output enable signal.
When the TAP controller enters the Capture DR state during this instruction, the input, output, and
output-enable signals to each of the GPIO pads are captured. These samples are serially shifted
out of TDO while the TAP controller is in the Shift DR state and can be used for observation or
comparison in various tests.

While these samples of the inputs, outputs, and output enables are being shifted out of the
Boundary Scan Data Register, new data is being shifted into the Boundary Scan Data Register
from TDI. Once the new data has been shifted into the Boundary Scan Data Register, the data is
saved in the parallel load registers when the TAP controller enters the Update DR state. This
update of the parallel load register preloads data into the Boundary Scan Data Register that is
associated with each input, output, and output enable. This preloaded data can be used with the
EXTEST and INTEST instructions to drive data into or out of the controller. Please see “Boundary
Scan Data Register” on page 50 for more information.

ABORT Instruction

The ABORT instruction connects the associated ABORT Data Register chain between TDI and
TDO. This instruction provides read and write access to the ABORT Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this Data Register clears various error bits or
initiates a DAP abort of a previous request. Please see the “ABORT Data Register” on page 51 for
more information.

DPACC Instruction

The DPACC instruction connects the associated DPACC Data Register chain between TDI and
TDO. This instruction provides read and write access to the DPACC Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this register and reading the data output from this
register allows read and write access to the ARM debug and status registers. Please see “DPACC
Data Register” on page 51 for more information.

APACC Instruction

The APACC instruction connects the associated APACC Data Register chain between TDI and
TDO. This instruction provides read and write access to the APACC Register of the ARM Debug
Access Port (DAP). Shifting the proper data into this register and reading the data output from this
register allows read and write access to internal components and buses through the Debug Port.
Please see “APACC Data Register” on page 51 for more information.

IDCODE Instruction

The IDCODE instruction connects the associated IDCODE Data Register chain between TDI and
TDO. This instruction provides information on the manufacturer, part number, and version of the
ARM core. This information can be used by testing equipment and debuggers to automatically
configure their input and output data streams. IDCODE is the default instruction that is loaded into
the JTAG Instruction Register when a power-on-reset (POR) is asserted, TRST is asserted, or the
Test-Logic-Reset state is entered. Please see “IDCODE Data Register” on page 50 for more
information.
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54.1.8

5.4.2

5421

Figure 5-3.

BYPASS Instruction

The BYPASS instruction connects the associated BYPASS Data Register chain between TDI and
TDO. This instruction is used to create a minimum length serial path between the TDI and TDO
ports. The BYPASS Data Register is a single-bit shift register. This instruction improves test
efficiency by allowing components that are not needed for a specific test to be bypassed in the
JTAG scan chain by loading them with the BYPASS instruction. Please see “BYPASS Data
Register” on page 50 for more information.

Data Registers

The JTAG module contains six Data Registers. These include: IDCODE, BYPASS, Boundary
Scan, APACC, DPACC, and ABORT serial Data Register chains. Each of these Data Registers is
discussed in the following sections.

IDCODE Data Register

The format for the 32-bit IDCODE Data Register defined by the IEEE Standard 1149.1 is shown in
Figure 5-3. The standard requires that every JTAG-compliant device implement either the
IDCODE instruction or the BYPASS instruction as the default instruction. The LSB of the IDCODE
Data Register is defined to be a 1 to distinguish it from the BYPASS instruction, which has an LSB
of 0. This allows auto configuration test tools to determine which instruction is the default
instruction.

The major uses of the JTAG port are for manufacturer testing of component assembly, and
program development and debug. To facilitate the use of auto-configuration debug tools, the
IDCODE instruction outputs a value of 0X1BA00477. This value indicates an ARM Cortex-M3,
Version 1 processor. This allows the debuggers to automatically configure themselves to work
correctly with the Cortex-M3 during debug.

IDCODE Register Format

31 28 27 12 11 10

TDI >

Version Part Number Manufacturer 1D 1 M»

54.2.2

54.2.3

BYPASS Data Register

The format for the 1-bit BYPASS Data Register defined by the IEEE Standard 1149.1 is shown in
Figure 5-4. The standard requires that every JTAG-compliant device implement either the
BYPASS instruction or the IDCODE instruction as the default instruction. The LSB of the BYPASS
Data Register is defined to be a 0 to distinguish it from the IDCODE instruction, which has an LSB
of 1. This allows auto configuration test tools to determine which instruction is the default
instruction.

Figure 5-4. BYPASS Register Format

TDI TDO

Boundary Scan Data Register

The format of the Boundary Scan Data Register is shown in Figure 5-5. Each GPIO pin, in a
counter-clockwise direction from the JTAG port pins, is included in the Boundary Scan Data
Register. Each GPIO pin has three associated digital signals that are included in the chain. These
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signals are input, output, and output enable, and are arranged in that order as can be seen in the
figure. In addition to the GPIO pins, the controller reset pin, RST, is included in the chain. Because
the reset pin is always an input, only the input signal is included in the Data Register chain.

When the Boundary Scan Data Register is accessed with the SAMPLE/PRELOAD instruction, the
input, output, and output enable from each digital pad are sampled and then shifted out of the
chain to be verified. The sampling of these values occurs on the rising edge of TCK in the Capture
DR state of the TAP controller. While the sampled data is being shifted out of the Boundary Scan
chain in the Shift DR state of the TAP controller, new data can be preloaded into the chain for use
with the EXTEST and INTEST instructions. These instructions either force data out of the
controller, with the EXTEST instruction, or into the controller, with the INTEST instruction.

Figure 5-5. Boundary Scan Register Format

DI | Ol .lo | Ol .lo [ | Ol .lo | Ol .lo|TDO
el El e M I e M AR RtIxE
RST

5424

54.25

54.2.6

GPIO PB6 GPIO m GPIO m+1 GPIO n

For detailed information on the order of the input, output, and output enable bits for each of the
GPIO ports, please refer to the Stellaris Family Boundary Scan Description Language (BSDL)
files, downloadable from www.luminarymicro.com.

APACC Data Register

The format for the 35-bit APACC Data Register defined by ARM is described in the ARM®
Cortex™-M3 Technical Reference Manual.

DPACC Data Register

The format for the 35-bit DPACC Data Register defined by ARM is described in the ARM®
Cortex™-M3 Technical Reference Manual.

ABORT Data Register

The format for the 35-bit ABORT Data Register defined by ARM is described in the ARM®
Cortex™-M3 Technical Reference Manual.
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System control determines the overall operation of the device. It provides information about the
device, controls the clocking of the device and individual peripherals, and handles reset detection
and reporting.

6.1 Functional Description
The System Control module provides the following capabilities:
Device identification, see page 52
Local control, such as reset (see page 52), power (see page 55) and clock control (see
page 55)
System control (Run, Sleep, and Deep-Sleep modes), see page 57
6.1.1 Device Identification
Seven read-only registers provide software with information on the microcontroller, such as
version, part number, SRAM size, Flash size, and other features. See the DIDO, DID1 and
DCO0-DC4 registers starting on page 60.
6.1.2 Reset Control
This section discusses aspects of hardware functions during reset as well as system software
requirements following the reset sequence.
6.1.2.1 Reset Sources
The controller has six sources of reset:
External reset input pin (RST) assertion, see page 52.
Power-on reset (POR), see page 53.
Internal brown-out (BOR) detector, see page 53.
Software-initiated reset (with the software reset registers), see page 54.
A watchdog timer reset condition violation, see page 54.
Internal low drop-out (LDO) regulator output, see page 55.
After a reset, the Reset Cause (RESC) register (see page 79) is set with the reset cause. The bits
in this register are sticky and maintain their state across multiple reset sequences, except when an
external reset is the cause, and then all the other bits in the RESC register are cleared.
The main oscillator is used for external resets and power-on resets; the internal oscillator
is used during the internal process by internal reset and clock verification circuitry.
6.1.2.2 RST Pin Assertion
The external reset pin (RST) resets the controller. This resets the core and all the peripherals
except the JTAG TAP controller (see “JTAG Interface” on page 42). The external reset sequence is
as follows:
The external reset pin (RST) is asserted and then de-asserted.
After RST is de-assserted, the main crystal oscillator must be allowed to settle and there is an
internal main oscillator counter that takes from 15-30 ms to account for this. During this time,
internal reset to the rest of the controller is held active.
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The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The external reset timing is shown in Figure 20-9 on page 399.

6.1.2.3 Power-On Reset (POR)

The Power-On Reset (POR) circuitry detects a rise in power-supply voltage and generates an
on-chip reset pulse. To use the on-chip circuitry, the RST input needs a pull-up resistor (1K to
10K Q).

The device must be operating within the specified operating parameters at the point when the
on-chip power-on reset pulse is complete. The specified operating parameters include supply
voltage, frequency, temperature, and so on. If the operating conditions are not met at the point of
POR end, the Stellaris controller does not operate correctly. In this case, the reset must be
extended using external circuitry. The RST input may be used with the circuit as shown in

Figure 6-1.

Figure 6-1. External Circuitry to Extend Reset

Stellaris

The R, and C4 components define the power-on delay. The R, resistor mitigates any leakage from
the RST input. The diode discharges C; rapidly when the power supply is turned off.

The Power-On Reset sequence is as follows:
The controller waits for the later of external reset (RST) or internal POR to go inactive.

After the resets are inactive, the main crystal oscillator must be allowed to settle and there is
an internal main oscillator counter that takes from 15-30 ms to account for this. During this
time, internal reset to the rest of the controller is held active.

The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The internal POR is only active on the initial power-up of the controller. The Power-On Reset
timing is shown in Figure 20-10 on page 399.

6.1.2.4 Brown-Out Reset (BOR)

A drop in the input voltage resulting in the assertion of the internal brown-out detector can be used
to reset the controller. This is initially disabled and may be enabled by software.

The system provides a brown-out detection circuit that triggers if Vpp drops below Vgry. The
circuit is provided to guard against improper operation of logic and peripherals that operate off Vpp
and not the LDO voltage. If a brown-out condition is detected, the system may generate a
controller interrupt or a system reset. The BOR circuit has a digital filter that protects against
noise-related detection. This feature may be optionally enabled.
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6.1.2.5

6.1.2.6

Brown-out resets are controlled with the Power-On and Brown-Out Reset Control (PBORCTL)
register (see page 70). The BORIOR hit in the PBORCTL register must be set for a brown-out to
trigger a reset. The brown-out reset sequence is as follows:

When Vpp drops below Vgry, an internal BOR condition is set.

If the BORWT hit in the PBORCTL register is set, the BOR condition is resampled sometime
later (specified by BORTIM) to determine if the original condition was caused by noise. If the
BOR condition is not met the second time, then no action is taken.

If the BOR condition exists, an internal reset is asserted.

The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The internal BOR signal is released after 500 us to prevent another BOR condition from being
set before software has a chance to investigate the original cause.

The internal Brown-Out Reset timing is shown in Figure 20-11 on page 399.

Software Reset

Each peripheral can be reset by software. There are three registers that control this function (see
the SRCRn registers, starting on page 72). If the bit position corresponding to a peripheral is set,
the peripheral is reset. The encoding of the reset registers is consistent with the encoding of the
clock gating control for peripherals and on-chip functions (see “System Control” on page 57).
Writing a bit lane with a value of 1 initiates a reset of the corresponding unit. Note that all reset
signals for all clocks of the specified unit are asserted as a result of a software-initiated reset.

The entire system can be reset by software also. Setting the SYSRESETREQ bit in the Cortex-M3
Application Interrupt and Reset Control register resets the entire system including the core. The
software-initiated system reset sequence is as follows:

A software system reset in initiated by writing the SYSRESETREQ bit in the ARM Cortex-M3
Application Interrupt and Reset Control register.

An internal reset is asserted.

The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The software-initiated system reset timing is shown in Figure 20-12 on page 399.

Watchdog Timer Reset

The watchdog timer module's function is to prevent system hangs. The watchdog timer can be
configured to generate an interrupt to the controller on its first time-out, and to generate a reset
signal on its second time-out.

After the first time-out event, the 32-bit counter is reloaded with the value of the Watchdog Timer
Load (WDTLOAD) register (see page 181), and the timer resumes counting down from that value.
If the timer counts down to its zero state again before the first time-out interrupt is cleared, and the
reset signal has been enabled, the watchdog timer asserts its reset signal to the system. The
watchdog timer reset sequence is as follows:

The watchdog timer times out for the second time without being serviced.

An internal reset is asserted.

54

October 8, 2006
Preliminary



LM3S612 Data Sheet

The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The watchdog reset timing is shown in Figure 20-13 on page 400.

6.1.2.7 Low Drop-Out

A reset can be made when the internal low drop-out (LDO) regulator output goes unregulated. This
is initially disabled and may be enabled by software. LDO is controlled with the LDO Power
Control (LDOPCTL) register (see page 71). The LDO reset sequence is as follows:

LDO goes unregulated and the LDOARST bit in the LDOARST register is set.
An internal reset is asserted.

The internal reset is released and the controller fetches and loads the initial stack pointer, the
initial program counter, and the first instruction designated by the program counter, and then
begins execution.

The LDO reset timing is shown in Figure 20-14 on page 400.
6.1.3 Power Control

The LDO regulator permits the adjustment of the on-chip output voltage (Voyt). The output may
be adjusted in 50 mV increments between the range of 2.25 V through 2.75 V. The adjustment is
made through the VADJ field of the LDO Power Control (LDOPCTL) register (see page 71).

6.1.4 Clock Control

System control determines the clocking and control of clocks in this part.

6.1.4.1 Fundamental Clock Sources
There are two fundamental clock sources for use in the device:

The main oscillator, driven from either an external crystal or a single-ended source. As a
crystal, the main oscillator source is specified to run from 1-8 MHz. However, when the crystal
is being used as the PLL source, it must be from 3.579545-8.192 MHz to meet PLL
requirements. As a single-ended source, the range is from DC to the specified speed of the
device.

The internal oscillator, which is an on-chip free running clock. The internal oscillator is
specified to run at 12 MHz + 50%. It can be used to clock the system, but the tolerance of
frequency range must be met.

The internal system clock may be driven by either of the above two reference sources as well as
the internal PLL, provided that the PLL input is connected to a clock source that meets its AC
requirements.

Nearly all of the control for the clocks is provided by the Run-Mode Clock Configuration (RCC)
register (see page 80).

Figure 6-2 shows the logic for the main clock tree. The peripheral blocks are driven by the System
Clock signal and can be programmatically enabled/disabled. The ADC clock signal is
automatically divided down to 14-18 MHz for proper ADC operation. The PWM clock signal is a
synchronous divide by of the system clock to provide the PWM circuit with more range.
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Figure 6-2.

Main Clock Tree
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PLL Frequency Configuration

The user does not have direct control over the PLL frequency, but is required to match the external
crystal used to an internal PLL-Crystal table. This table is used to create the best fit for PLL
parameters to the crystal chosen. Not all crystals result in the PLL operating at exactly 200 MHz,
though the frequency is within +1%. The result of the lookup is kept in the XTAL to PLL
Translation (PLLCTL) register (see page 85).

Table 6-4 on page 83 describes the available crystal choices and default programming of the
PLLCTL register. The crystal number is written into the XTAL field of the Run-Mode Clock
Configuration (RCC) register (see page 80). Any time the XTAL field changes, a read of the
internal table is performed to get the correct value. Table 6-4 on page 83 describes the available
crystal choices and default programming values.

PLL Modes
The PLL has two modes of operation: Normal and Power-Down

Normal: The PLL multiplies the input clock reference and drives the output.

Power-Down: Most of the PLL internal circuitry is disabled and the PLL does not drive the
output.

The modes are programmed using the RCC register fields as shown in Table 6-4 on page 83.

PLL Operation

If the PLL configuration is changed, the PLL output is not stable for a period of time (PLL
Treapy=0.5 ms) and during this time, the PLL is not usable as a clock reference.

The PLL is changed by one of the following:

Change to the XTAL value in the RCC register (see page 80)—writes of the same value do not
cause a relock.

Change in the PLL from Power-Down to Normal mode.

A counter is defined to measure the Treapy requirement. The counter is clocked by the main
oscillator. The range of the main oscillator has been taken into account and the down counter is
set to 0x1200 (that is, ~600 ps at a 8.192-MHz external oscillator clock). Hardware is provided to
keep the PLL from being used as a system clock until the Treapy condition is met after one of the
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6.1.4.5

6.1.5

6.1.5.1

6.1.5.2

6.1.5.3

two changes above. It is the user's responsibility to have a stable clock source (like the main
oscillator) before the RCC register is switched to use the PLL.

Clock Verification Timers

There are three identical clock verification circuits that can be enabled though software. The circuit
checks the faster clock by a slower clock using timers:

The main oscillator checks the PLL.
The main oscillator checks the internal oscillator.
The internal oscillator divided by 64 checks the main oscillator.

If the verification timer function is enabled and a failure is detected, the main clock tree is
immediately switched to a working clock and an interrupt is generated to the controller. Software
can then determine the course of action to take. The actual failure indication and clock switching
does not clear without a write to the CLKVCLR register, an external reset, or a POR reset. The
clock verification timers are controlled by the PLLVER, IOSCVER, and MOSCVER bits in the RCC
register (see page 80).

System Control

For power-savings purposes, the RCGCn, SCGCn, and DCGCn registers control the clock gating
logic for each peripheral or block in the system while the controller is in Run, Sleep, and
Deep-Sleep mode, respectively. The DC1, DC2 and DC4 registers act as a write mask for the
RCGCn, SCGCn, and DCGCn registers.

In Run mode, the controller is actively executing code. In Sleep mode, the clocking of the device is
unchanged but the controller no longer executes code (and is no longer clocked). In Deep-Sleep
mode, the clocking of the device may change (depending on the Run mode clock configuration)
and the controller no longer executes code (and is no longer clocked). An interrupt returns the
device to Run mode from one of the sleep modes; the sleep modes are entered on request from
the code. Each mode is described in more detail in this section.

Run Mode

Run mode provides normal operation of the processor and all of the peripherals that are currently
enabled by the RCGCn registers. The system clock can be any of the available clock sources
including the PLL.

Sleep Mode

In Sleep mode, the Cortex-M3 processor core and the memory subsystem are not clocked.
Peripherals are clocked that are enabled in the SCGCn register when Auto Clock Gating is
enabled (see RCC register on page 80) or the RCGCn register when the Auto Clock Gating is
disabled. The System Clock has the same source and frequency as that during Run mode.

Deep-Sleep Mode

The Cortex-M3 processor core and the memory subsystem are not clocked. Peripherals are
clocked that are enabled in the DCGCn register when Auto Clock Gating is enabled (see RCC
register) or the RCGCn register when the Auto Clock Gating is disabled. The system clock source
is the main oscillator by default or the internal oscillator specified in the DSLPCLKCFG register if
one is enabled (see page 91). When the DSLPCLKCFG register is used, the internal oscillator is
powered up, if necessary, and the main oscillator is powered down. If the PLL is running at the
time of the WFI instruction, hardware powers the PLL down and overrides the sYsD1V field of the
active RCC register to be /16 or /64 respectively. When the Deep-Sleep exit event occurs,
hardware brings the system clock back to the source and frequency it had at the onset of
Deep-Sleep mode before enabling the clocks that were stopped during the Deep-Sleep duration.
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6.2 Initialization and Configuration
The PLL is configured using direct register writes to the Run-Mode Clock Configuration (RCC)
register. The steps required to successfully change the PLL-based system clock are:
Bypass the PLL and system clock divider by setting the BYPASS bit and clearing the USESYS
bit in the RCC register. This configures the system to run off a “raw” clock source (using the
main oscillator or internal oscillator) and allows for the new PLL configuration to be validated
before switching the system clock to the PLL.
Select the crystal value (XTAL) and oscillator source (OSCSRC), and clear the PWRDN and OE
bits in RCC. Setting the XTAL field automatically pulls valid PLL configuration data for the
appropriate crystal, and clearing the PWRDN and OE bits powers and enables the PLL and its
output.
Select the desired system divider (SYSDIV) and set the USESYS bit in RCC. The sysp1vV field
determines the system frequency for the microcontroller.
Wait for the PLL to lock by polling the PLLLRIS bit in the Raw Interrupt Status (RIS) register.
If the PLL doesn't lock, the configuration is invalid.
Enable use of the PLL by clearing the BYPASS bit in RCC.
If the BYPASS bit is cleared before the PLL locks, it is possible to render the device
unusable.
6.3 Register Map
Table 6-1 lists the System Control registers, grouped by function. The offset listed is a
hexadecimal increment to the register’s address, relative to the System Control base address of
0x400FEQ0O.
Table 6-1. System Control Register Map (Sheet 1 of 2)
o See
Offset Name Reset Type Description
page
Device Identification and Capabilities
0x000 DIDO - RO Device identification O 60
0x004 DID1 - RO Device identification 1 61
0x008 DCO 0x001FO000F RO Device capabilities 0 63
0x010 DC1 0x00000003 RO Device capabilities 1 64
0x014 DC2 0x01071013 RO Device capabilities 2 66
0x018 DC3 0x3F0301C3 RO Device Capabilities 3 67
0x01C DC4 0x0000001F RO Device Capabilities 4 69
Local Control
0x030 PBORCTL 0x00007FFD R/W Power-On and Brown-Out Reset Control 70
0x034 LDOPCTL 0x00000000 R/W LDO Power Control 71
0x040 SRCRO 0x00000000 R/W Software Reset Control O 72
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Table 6-1. System Control Register Map (Sheet 2 of 2)

Offset Name Reset Type Description ;Zee
0x044 SRCR1 0x00000000 R/W Software Reset Control 1 73
0x048 SRCR2 0x00000000 R/W Software Reset Control 2 74
0x050 RIS 0x00000000 RO Raw Interrupt Status 75
0x054 IMC 0x00000000 R/W Interrupt Mask Control 76
0x058 MISC 0x00000000 R/W1C | Masked Interrupt Status and Clear 78
0x05C RESC - R/W Reset Cause 79
0x060 RCC 0x078E3ACO R/W Run-Mode Clock Configuration 80
0x064 PLLCFG - RO XTAL to PLL translation 85
System Control
0x100 RCGCO 0x00000001 R/W Run-Mode Clock Gating Control O 86
0x104 RCGC1 0x00000000 R/W Run-Mode Clock Gating Control 1 88
0x108 RCGC2 0x00000000 R/W Run-Mode Clock Gating Control 2 90
0x110 SCGCO0 0x00000001 R/W Sleep-Mode Clock Gating Control O 86
0x114 SCGC1 0x00000000 R/W Sleep-Mode Clock Gating Control 1 88
0x118 SCGC2 0x00000000 R/W Sleep-Mode Clock Gating Control 2 90
0x120 DCGCO 0x00000001 R/W Deep-Sleep-Mode Clock Gating Control 0 86
0x124 DCGC1 0x00000000 R/W Deep-Sleep-Mode Clock Gating Control 1 88
0x128 DCGC2 0x00000000 R/W Deep-Sleep-Mode Clock Gating Control 2 20
0X144 DSLPCLKCFG 0x07800000 R/W Deep-Sleep Clock Configuration 91
0x150 CLKVCLR 0x00000000 R/W Clock verification clear 92
0x160 LDOARST 0x00000000 R/W Allow unregulated LDO to reset the part 93
6.4 Register Descriptions
The remainder of this section lists and describes the System Control registers, in numerical order
by address offset.
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Register 1: Device Identification 0 (DIDO), offset 0x000
This register identifies the version of the device.

Device Identification 0 (DIDO)

Offset 0x000
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
reserved VER reserved
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
MAJOR MINOR
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset - - - - - - - - - - - - - - R
Bit/Field Name Type Reset Description
31 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
30:28 VER RO 0 This field defines the version of the DIDO register format:
0=Reqgister version for the Stellaris microcontrollers
27:16 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

15:8 MAJOR RO - This field specifies the major revision number of the device.
The major revision number is indicated in the part number
as a letter (A for first revision, B for second, and so on).
This field is encoded as follows:

0: Revision A (initial device)
1: Revision B (first revision)
and so on.

7:0 MINOR RO - This field specifies the minor revision number of the device.
This field is numeric and is encoded as follows:

0: No changes. Major revision was most recent update.
1: One interconnect change made since last major revision
update.
2: Two interconnect changes made since last major revision
update.
and so on.

60 October 8, 2006

Preliminary




LM3S612 Data Sheet

Register 2: Device Identification 1 (DID1), offset 0x004
This register identifies the device family, part number, temperature range, and package type.

The bit diagram indicates some values are device-specific. The table below indicates
values for your part.

Device Identification 1 (DID1)

Offset 0x004
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
VER FAM PARTNO
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 - - - - - - - -
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
reserved TEMP PKG RoHS QUAL
Type RO RO RO RO RO RO R/W R/W RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 - - - 0 1 1 - -
Bit/Field Name Type Reset Description
31:28 VER RO 0x0 This field defines the version of the DID1 register format:
O0=Reqgister version for the Stellaris microcontrollers
27:24 FAM RO 0x0 Family
This field provides the family identification of the device
within the Luminary Micro product portfolio.
The 0x0 value indicates the Stellaris family of
microcontrollers.
23:16 PARTNO RO 0x24 Part Number
This field provides the part number of the device within the
family.
The 0x24 value indicates the LM3S612 microcontroller.
15:8 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
75 TEMP RO seetable = Temperature Range
This field specifies the temperature rating of the device.
This field is encoded as follows:
TEMP Description
000 Commercial temperature range (0°C to
70°C)
001 Industrial temperature range (-40°C to
85°C)
010-111 Reserved
4:3 PKG RO 0x1 This field specifies the package type. A value of 1 indicates

a 48-pin LQFP package.
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Bit/Field Name Type Reset Description

2 RoHS RO 1 RoHS-Compliance

A 1 in this bit specifies the device is RoHS-compliant.

1.0 QUAL RO see table  This field specifies the qualification status of the device.
This field is encoded as follows:
QUAL Description
00 Engineering Sample (unqualified)
01 Pilot Production (unqualified)
10 Fully Qualified
11 Reserved
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Register 3: Device Capabilities 0 (DCO0), offset 0x008

This register is predefined by the part and can be used to verify features.

The bit diagram indicates the values are device-specific. The table below indicates values
for your specific part.

Device Capabilities Register 0 (DCO)

Offset 0x004
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
SRAMSZ
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
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
FLSHSZ
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:16 SRAMSZ RO 0x001F Indicates the size of the on-chip SRAM. A value of 0x001F
indicates 8 KB of SRAM.
15:0 FLSHSZ RO 0x000F Indicates the size of the on-chip flash memory. A value of

0x000F indicates 32 KB of Flash.
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Register 4: Device Capabilities 1 (DC1), offset 0x010
This register is predefined by the part and can be used to verify features.

Device Capabilities 1 (DC1)

Offset 0x010
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] L]
reserved PWM reserved ADC
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 1 0 0 0 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1
MINSYSDIV MAXADCSPD MPU |reserved| TEMP | PLL | WDT | SWO | SWD | JTAG
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 1 1 0 0 1 0 1 0 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:21 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

20 PWM2 RO 1 A 1 in this bit indicates the presence of the PWM module.

19:17 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

16 ADC? RO 1 A 1 in this bit indicates the presence of the ADC module.

15:12 MINSYSDIV RO 0x03 The reset value is hardware-dependent. A value of 0x03
specifies a 50-MHz CPU clock with a PLL divider of 4.See
the RCC register (page 80) for how to change the system
clock divisor using the sSYSDIV bit.

11:8 MAXADCSPD? RO 0x2 This field indicates the maximum rate at which the ADC
samples data. A value of Ox2 indicates 500K samples per
second.

7 MPU RO 1 This bit indicates whether the Memory Protection Unit
(MPU) in the Cortex-M3 is available. A 0 in this bit indicates
the MPU is not available; a 1 indicates the MPU is
available.

See the ARM® Cortex™-M3 Technical Reference Manual
for details on the MPU.

6 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

5 TEMP RO 1 This bit specifies the presence of an internal temperature
Sensor.

4 PLL RO 1 A 1 in this bit indicates the presence of an implemented
PLL in the device.

3 WDT? RO 1 A 1 in this bit indicates a watchdog timer on the device.
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Bit/Field

2

0

Name

Swo?

swD?

JTAG?

Type
RO

RO

RO

Reset Description

1 A 1 in this bit indicates the presence of the ARM Serial Wire
Output (SWO) trace port capabilities.

1 A 1 in this bit indicates the presence of the ARM Serial Wire
Debug (SWD) capabilities.

1 A 1 in this bit indicates the presence of a JTAG port.

a. These bits mask the Run-Mode Clock Gating Control 0 (RCGCO) register (see page 113), Sleep-Mode Clock Gating Control 0
(SCGCO) register (see page 113), and Deep-Sleep-Mode Clock Gating Control 0 (DCGCO) register (see page 113). Bits that are
not noted are passed as 0. ADCSP is clipped to the maximum value specified in DC1.
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Register 5: Device Capabilities 2 (DC2), offset 0x014

The bit diagram indicates all possible features. The table below indicates values for your
specific part.

This register is predefined by the part and can be used to verify features.

Device Capabilities 2 (DC2)

Offset 0x014
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] 1 1 1 1
reserved COMPO reserved GPTM2 | GPTM1 | GPTMO
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 1 0 0 0 0 0 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
reserved 12C reserved SSI reserved UART1 | UARTO
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 1
Bit/Field Name Type Reset Description
31:25 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
24 COMPO RO 1 A 1 in this bit indicates the presence of analog
comparator O.
23:19 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
18 GPTM2 RO 1 A 1 in this bit indicates the presence of General-Purpose
Timer module 2.
17 GPTM1 RO 1 A 1 in this bit indicates the presence of General-Purpose
Timer module 1.
16 GPTMO RO 1 A 1 in this bit indicates the presence of General-Purpose
Timer module 0.
15:13 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
12 12C RO 1 A 1 in this bit indicates the presence of the 12C module.
11:5 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
4 SSI RO 1 A 1 in this bit indicates the presence of the SSI module.
3:2 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
1 UART1 RO 1 A 1 in this bit indicates the presence of the UART1 module.
0 UARTO RO 1 A 1 in this bit indicates the presence of the UARTO module.
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Register 6: Device Capabilities 3 (DC3), offset 0x018

The bit diagram indicates all possible features. The table below indicates values for your
specific part.

This register is predefined by the part and can be used to verify features.

Device Capabilities 3 (DC3)

Offset 0x018
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1
reserved ccps | ccp4 | cecps | ccp2 | ccpl | ccpo reserved ADC1 | ADCO
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 1 1 1 1 1 1 0 0 0 0 0 0 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
reserved CO0o Co+ Co- reserved PWM1 | PWMO
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 1 1 1 0 0 0 0 1 1
Bit/Field Name Type Reset Description
31:30 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
29 CCP5 RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 5.
28 CCP4 RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 4.
27 CCP3 RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 3.
26 CCP2 RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 2.
25 CCP1 RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 1.
24 CCPO RO 1 A 1 in this bit indicates the presence of the Capture/
Compare/PWM pin 0.
23:18 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
17 ADC1 RO 1 A 1 in this bit indicates the presence of the ADC1 pin.
16 ADCO RO 1 A 1 in this bit indicates the presence of the ADCO pin.
15:9 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
8 COo RO 1 A 1 in this bit indicates the presence of the C0Oo pin.
7 Co+ RO 1 A 1 in this bit indicates the presence of the CO+ pin.
6 CO- RO 1 A 1 in this bit indicates the presence of the CO- pin.
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Bit/Field Name Type Reset Description
5:2 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
1 PWM1 RO 1 A 1 in this bit indicates the presence of the PWM1 pin.
0 PWMO RO 1 A 1 in this bit indicates the presence of the PWMO pin.
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Register 7: Device Capabilities 4 (DC4), offset 0x01C
This register is predefined by the part and can be used to verify features.

Device Capabilities 4 (DC4)

Offset 0x01C

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

reserved
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 1 1 1 1 1 1
reserved PORTE | PORTD | PORTC | PORTB | PORTA
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 1 1 1 1 1
Bit/Field Name Type Reset Description
315 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

4 PORTE RO 1 A 1 in this bit indicates the presence of GPIO Port E.

3 PORTD RO 1 A 1 in this bit indicates the presence of GPIO Port D.

2 PORTC RO 1 A 1 in this bit indicates the presence of GPIO Port C.

1 PORTB RO 1 A 1 in this bit indicates the presence of GPIO Port B.

0 PORTA RO 1 A 1 in this bit indicates the presence of GPIO Port A.
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Register 8: Power-On and Brown-Out Reset Control (PBORCTL), offset 0x030
This register is responsible for controlling reset conditions after initial power-on reset.

Power-On and Brown-Out Reset Control (PBORCTL)
Offset 0x030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) ) ) ) ) ) ) ) ) ) ) ) ) ) )

reserved

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

BORTIM BORIOR|BORWT

Type RW RW RW RW RW RW RW RW RW RW RIW RIW RIW RIW RW RIW
Reset 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1

Bit/Field Name Type Reset Description

31:16 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

15:2 BORTIM R/W Ox1FFF This field specifies the number of internal oscillator clocks
delayed before the BOR output is resampled if the BORWT
bit is set.

The width of this field is derived by the tgog width of 500 ps
and the internal oscillator (IOSC) frequency of 15 MHz +
50%. At +50%, the counter value has to exceed 10,000.

1 BORIOR R/W 0 BOR Interrupt or Reset

This bit controls how a BOR event is signaled to the
controller. If set, a reset is signaled. Otherwise, an interrupt
is signaled.

0 BORWT R/W 1 BOR Wait and Check for Noise

This bit specifies the response to a brown-out signal
assertion. If BORWT is set to 1, the controller waits BORTIM
I0SC periods before resampling the BOR output, and if
asserted, it signals a BOR condition interrupt or reset. If the
BOR resample is deasserted, the cause of the initial
assertion was likely noise and the interrupt or reset is
suppressed. If BORWT is 0, BOR assertions do not resample
the output and any condition is reported immediately if
enabled.
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Register 9: LDO Power Control (LDOPCTL), offset 0x034
The vADJ field in this register adjusts the on-chip output voltage (Vgout)-

LDO Power Control (LDOPCTL)

Offset 0x034
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] L] L]
reserved
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
reserved VADJ
Type RO RO RO RO RO RO RO RO RO RO RIW R/W R/W RIW RIW RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
5:0 VADJ R/W 0x0 This field sets the on-chip output voltage. The programming
values for the VADJ field are provided in Table 6-2.
Table 6-2. VADJ to VOUT
VADJ Value Vourt (V) VADJ Value Vourt (V) VADJ Value Vourt (V)
0x1B 2.75 Ox1F 2.55 0x03 2.35
0x1C 2.70 0x00 2.50 0x04 2.30
0x1D 2.65 0x01 2.45 0x05 2.25
Ox1E 2.60 0x02 2.40 0x06-0x3F Reserved
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Register 10: Software Reset Control 0 (SRCRO), offset 0x040
Writes to this register are masked by the bits in the Device Capabilities 1 (DC1) register (see

page 64).
Software Reset Control 0 (SRCRO)
Offset 0x040
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] 1 1
reserved PWM reserved ADC
Type RO RO RO RO RO RO RO RO RO RO RO RIW RO RO RO RIW
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
L] L] L] L] L] L] L] L] L] L] L] L] L]
reserved WDT reserved
Type RO RO RO RO RO RO RO RO RO RO RO RO RIW 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
31:21 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
20 PWM R/W 0 Reset control for the PWM units.
19:17 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
16 ADC R/W 0 Reset control for the ADC units.
15:4 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
3 WDT R/W 0 Reset control for the Watchdog unit.
2:0 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
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Register 11: Software Reset Control 1 (SRCR1), offset 0x044

Writes to this register are masked by the bits in the Device Capabilities 2 (DC2) register (see

page 66).
Software Reset Control 1 (SRCR1)
Offset 0x044
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] 1 1 1 1
reserved COMPO reserved GPTM2 | GPTM1 | GPTMO
Type RO RO RO RO RO RO RO RIW RO RO RO RO RO RIW RIW RIW
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
reserved 12C reserved SSI reserved UARTL1 | UARTO
Type RO RO RO RIW RO RO RO RO RO RO RO RIW RO RO RIW RIW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:25 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
24 COMPO R/W 0 Reset control for analog comparator O.
23:19 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
18 GPTM2 R/W 0 Reset control for General-Purpose Timer module 2.
17 GPTM1 R/W 0 Reset control for General-Purpose Timer module 1.
16 GPTMO R/W 0 Reset control for General-Purpose Timer module 0.
15:13 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
12 12C R/W 0 Reset control for the 12C units.
11:5 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
4 SSI R/W 0 Reset control for the SSI units.
3:2 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
1 UART1 R/W 0 Reset control for the UART1 module.
0 UARTO R/W 0 Reset control for the UARTO module.
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Register 12: Software Reset Control 2 (SRCR2), offset 0x048

Writes to this register are masked by the bits in the Device Capabilities 4 (DC4) register (see

page 69).
Software Reset Control (SRCR2)
Offset 0x048
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
reserved
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
reserved PORTE | PORTD | PORTC | PORTB | PORTA
Type RO RO RO RO RO RO RO RO RO RO RO R/W RIW R/W RIW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
315 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
4 PORTE R/W 0 Reset control for GPIO Port E.
3 PORTD R/W 0 Reset control for GPIO Port D.
2 PORTC R/W 0 Reset control for GPIO Port C.
1 PORTB R/W 0 Reset control for GPIO Port B.
0 PORTA R/W 0 Reset control for GPIO Port A.
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Register 13: Raw Interrupt Status (RIS), offset 0x050
Central location for system control raw interrupts. These are set and cleared by hardware.

Raw Interrupt Status (RIS)

Offset 0x050
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] L] L] L]
reserved
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
reserved PLLLRIS| CLRIS | IOFRIS [MOFRIS|LDORIS [BORRIS|PLLFRIS
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
Bit/Field Name Type Reset Description
31:7 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
6 PLLLRIS RO 0 PLL Lock Raw Interrupt Status
This bit is set when the PLL Treapy Timer asserts.
5 CLRIS RO 0 Current Limit Raw Interrupt Status
This bit is set if the LDO’s CLE output asserts.
4 IOFRIS RO 0 Internal Oscillator Fault Raw Interrupt Status
This bit is set if an internal oscillator fault is detected.
3 MOFRIS RO 0 Main Oscillator Fault Raw Interrupt Status
This bit is set if a main oscillator fault is detected.
2 LDORIS RO 0 LDO Power Unregulated Raw Interrupt Status
This bit is set if a LDO voltage is unregulated.
1 BORRIS RO 0 Brown-Out Reset Raw Interrupt Status
This bit is the raw interrupt status for any brown-out
conditions. If set, a brown-out condition was detected. An
interrupt is reported if the BORIM bit in the IMC register is
set and the BORIOR bit in the PBORCTL register is cleared.
0 PLLFRIS RO 0 PLL Fault Raw Interrupt Status

This bit is set if a PLL fault is detected (stops oscillating).
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Register 14: Interrupt Mask Control (IMC), offset 0x054
Central location for system control interrupt masks.

Interrupt Mask Control (IMC)
Offset 0x054

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) ) ) ) ) ) ) ) ) ) ) ) ) ) )

reserved

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

reserved PLLLIM| CLIM | IOFIM | MOFIM | LDOIM | BORIM |PLLFIM

Type RO RO RO RO RO RO RO RO RO RW R/W R/W R/W R/W RW R/W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit/Field Name Type Reset Description

31:7 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.

6 PLLLIM R/W 0 PLL Lock Interrupt Mask

This bit specifies whether a current limit detection is
promoted to a controller interrupt. If set, an interrupt is
generated if PLLLRIS in RIS is set; otherwise, an interrupt
is not generated.

5 CLIM R/W 0 Current Limit Interrupt Mask

This bit specifies whether a current limit detection is
promoted to a controller interrupt. If set, an interrupt is
generated if CLRIS is set; otherwise, an interrupt is not
generated.

4 IOFIM R/W 0 Internal Oscillator Fault Interrupt Mask

This bit specifies whether an internal oscillator fault
detection is promoted to a controller interrupt. If set, an
interrupt is generated if IOFRIS is set; otherwise, an
interrupt is not generated.

3 MOFIM R/W 0 Main Oscillator Fault Interrupt Mask

This bit specifies whether a main oscillator fault detection is
promoted to a controller interrupt. If set, an interrupt is
generated if MOFRIS is set; otherwise, an interrupt is not
generated.

2 LDOIM R/W 0 LDO Power Unregulated Interrupt Mask

This bit specifies whether an LDO unregulated power
situation is promoted to a controller interrupt. If set, an
interrupt is generated if LDORIS is set; otherwise, an
interrupt is not generated.
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Bit/Field

1

Name

BORIM

PLLFIM

Type
R/W

R/W

Reset Description

0 Brown-Out Reset Interrupt Mask

This bit specifies whether a brown-out condition is
promoted to a controller interrupt. If set, an interrupt is
generated if BORRIS is set; otherwise, an interrupt is not
generated.

0 PLL Fault Interrupt Mask

This bit specifies whether a PLL fault detection is promoted
to a controller interrupt. If set, an interrupt is generated if
PLLFRIS is set; otherwise, an interrupt is not generated.
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Register 15: Masked Interrupt Status and Clear (MISC), offset 0x058

Central location for system control result of RIS AND IMC to generate an interrupt to the controller.
All of the bits are R/W1C and this action also clears the corresponding raw interrupt bit in the RIS
register (see page 75).

Masked Interrupt Status and Clear (MISC)

Offset 0x058
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
reserved
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 1 1 1 1
reserved PLLLMI] CLMIS [ IOFMIS [MOFMIS|LDOMIS[BORMISPLLFMIS
Type RO RO RO RO RO RO RO RO RO R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C R/W1C
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
317 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
6 PLLLMIS R/W1C 0 PLL Lock Masked Interrupt Status
This bit is set when the PLL Tgrgapy timer asserts. The
interrupt is cleared by writing a 1 to this bit.
5 CLMIS R/W1C 0 Current Limit Masked Interrupt Status
This bit is set if the LDO’s CLE output asserts. The interrupt
is cleared by writing a 1 to this bit.
4 IOFMIS R/W1C 0 Internal Oscillator Fault Masked Interrupt Status
This bit is set if an internal oscillator fault is detected. The
interrupt is cleared by writing a 1 to this bit.
3 MOFMIS R/W1C 0 Main Oscillator Fault Masked Interrupt Status
This bit is set if a main oscillator fault is detected. The
interrupt is cleared by writing a 1 to this bit.
2 LDOMIS R/W1C 0 LDO Power Unregulated Masked Interrupt Status
This bit is set if LDO power is unregulated. The interrupt is
cleared by writing a 1 to this bit.
1 BORMIS R/W1C 0 Brown-Out Reset Masked Interrupt Status
This bit is the masked interrupt status for any brown-out
conditions. If set, a brown-out condition was detected. An
interrupt is reported if the BORIM bit in the IMC register is
set and the BORIOR bit in the PBORCTL register is cleared.
The interrupt is cleared by writing a 1 to this bit.
0 PLLFMIS R/W1C 0 PLL Fault Masked Interrupt Status

This bit is set if a PLL fault is detected (stops oscillating).
The interrupt is cleared by writing a 1 to this bit.
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Register 16: Reset Cause (RESC), offset 0x05C

This field specifies the cause of the reset event to software. The reset value is determined by the
cause of the reset. When an external reset is the cause (EXT is set), all other reset bits are
cleared. However, if the reset is due to any other cause, the remaining bits are sticky, allowing
software to see all causes.

Reset Cause (RESC)

Offset 0x05C
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
reserved
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
L] L] L] L] L] L] L] L] L]
reserved LDO SW WDT BOR POR EXT
Type RO RO RO RO RO RO RO RO RO RO RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0 0 0 - - - - - -
Bit/Field Name Type Reset Description
31:6 reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
5 LDO R/W - When set to 1, LDO power OK lost is the cause of the reset
event.
4 SW R/W - When set to 1, a software reset is the cause of the reset
event.
3 WDT R/W - When set to 1, a watchdog reset is the cause of the reset
event.
2 BOR R/W - When set to 1, a brown-out reset is the cause of the reset
event.
1 POR R/W - When set to 1, a power-on reset is the cause of the reset
event.
0 EXT R/W - When set to 1, an external reset (RST assertion) is the
cause of the reset event.
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Run-Mode Clock Configuration (RCC)

Register 17: Run-Mode Clock Configuration (RCC), offset 0x060
This register is defined to provide source control and frequency speed.

Offset 0x060
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1
reserved ACG SYSDIV UsesysDIv| reserved psepwmbl PWMDIV reserved
Type RO RO RO RO RIW RIW RIW RIW RIW R/W RO RIW RIW RIW RIW RO
Reset 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1
reserved PWRDN OEN BYPASS | PLLVER XTAL OSCSRC IOSCVER MOSCVER 10SCDIS |MOSCDIS
Type RO RO RIW RIW RIW RIW RIW RIW RIW RIW RIW R/W RIW RIW RO RO
Reset 0 0 1 1 1 0 1 0 1 1 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:28 Reserved RO 0 Reserved bits return an indeterminate value, and should
never be changed.
27 ACG R/W 0 Auto Clock Gating

This bit specifies whether the system uses the Sleep-Mode
Clock Gating Control (SCGCn) registers (see page 86)
and Deep-Sleep-Mode Clock Gating Control (DCGCn)
registers (see page 86) if the controller enters a Sleep or
Deep-Sleep mode (respectively). If set, the SCGCn or
DCGCn registers are used to control the clocks distributed
to the peripherals when the controller is in a sleep mode.
Otherwise, the Run-Mode Clock Gating Control (RCGCn)
registers (see page 86) are used when the controller enters
a sleep mode.

The RCGCn registers are always used to control the clocks
in Run mode.

This allows peripherals to consume less power when the
controller is in a sleep mode and the peripheral is unused.
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Bit/Field Name
26:23 SYSDIV
22 USESYSDIV
21 reserved
20 USEPWMDIV

Type
R/W

R/W

RO

R/W

Reset

OxF

Description

System Clock Divisor

Specifies which divisor is used to generate the system clock
from the PLL output (200 MHz).

Binary Divisor Frequency
Value (BYPASS=1) (BYPASS=0)
0000 reserved reserved
0001 2 reserved
0010 13 reserved
0011 14 50 MHz
0100 /5 40 MHz
0101 16 33.33 MHz
0110 17 28.57 MHz
0111 18 25 MHz
1000 19 22.22 MHz
1001 /10 20 MHz
1010 /11 18.18 MHz
1011 112 16.67 MHz
1100 /13 15.38 MHz
1101 114 14.29 MHz
1110 /15 13.33 MHz
1111 /16 12.5 MHz (default)

When reading the Run-Mode Clock Configuration (RCC)
register (see page 80), the SYSDIV value is MINSYSDIV if
a lower divider was requested and the PLL is being used.
This lower value is allowed to divide a non-PLL source.

Use the system clock divider as the source for the system
clock. The system clock divider is forced to be used when
the PLL is selected as the source.

Reserved bits return an indeterminate value, and should
never be changed.

Use the PWM clock divider as the source for the PWM
clock.
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Bit/Field Name Type Reset Description

19:17 PWMDIV R/W 0x7 PWM Unit Clock Divisor

This field specifies the binary divisor used to predivide the
system clock down for use as the timing reference for the
PWM module. This clock is only power 2 divide and rising
edge is synchronous without phase shift from PCLK/HCLK.

Value Divisor

000 2

001 /4

010 /8

011 /16

100 /132

101 /64

110 /64

111 /64 (default)

16:14 reserved RO 0 Reserved bits return an indeterminate value, and should

never be changed.

13 PWRDN R/W 1 PLL Power Down

This bit connects to the PLL PWRDN input. The reset value
of 1 powers down the PLL. See Table 6-4 on page 83 for
PLL mode control.

12 OEN R/W 1 PLL Output Enable

This bit specifies whether the PLL output driver is enabled.
If cleared, the driver transmits the PLL clock to the output.
Otherwise, the PLL clock does not oscillate outside the PLL
module.

Both PWRDN and OEN must be cleared to run the
PLL.

11 BYPASS R/W 1 PLL Bypass

Chooses whether the system clock is derived from the PLL
output or the OSC source. If set, the clock that drives the
system is the OSC source. Otherwise, the clock that drives
the system is the PLL output clock divided by the system
divider.

The ADC module cannot be used when the PLL is
in Bypass mode (BYPASS setto 1).

10 PLLVER R/W 0 PLL Verification

This bit controls the PLL verification timer function. If set,
the verification timer is enabled and an interrupt is
generated if the PLL becomes inoperative. Otherwise, the
verification timer is not enabled.
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Bit/Field

9:6

5:4

Name Type
XTAL R/W
OSCSRC R/W
IOSCVER R/W
MOSCVER R/W
IOSCDIS R/W
MOSCDIS R/W

Table 6-3. PLL Mode Control

Reset Description

0xB This field specifies the crystal value attached to the main
oscillator. The encoding for this field is provided in Table 6-4

on page 83.

Oscillator-Related Bits

0x0 Picks among the four input sources for the OSC. The
values are:
Value Input Source
00 Main oscillator (default)
01 Internal oscillator
10 Internal oscillator / 4 (this is necessary if used
as input to PLL)
11 reserved
0 This bit controls the internal oscillator verification timer

function. If set, the verification timer is enabled and an
interrupt is generated if the timer becomes inoperative.
Otherwise, the verification timer is not enabled.

0 This bit controls the main oscillator verification timer
function. If set, the verification timer is enabled and an
interrupt is generated if the timer becomes inoperative.
Otherwise, the verification timer is not enabled.

0 Internal Oscillator Disable
0: Internal oscillator is enabled.

1: Internal oscillator is disabled.

0 Main Oscillator Disable
0: Main oscillator is enabled.

1: Main oscillator is disabled.

PWRDN OEN Mode
1 X Power down
0 0 Normal

Table 6-4. Default Crystal Field Values and PLL Programming

Crystal Number
(XTAL Binary Value)

Crystal Frequency (MHz)

0000-0011 reserved
0100 3.579545 MHz
0101 3.6864 MHz
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System Control

Table 6-4. Default Crystal Field Values and PLL Programming (Continued)

Crystal Number
(XTAL Binary Value)

Crystal Frequency (MHz)

0110 4 MHz

0111 4.096 MHz

1000 4.9152 MHz

1001 5 MHz

1010 5.12 MHz

1011 6 MHz (reset value)
1100 6.144 MHz

1101 7.3728 MHz

1110 8 MHz

1111 8.192 MHz
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LM3S612 Data Sheet

Register 18: XTAL to PLL Translation (PLLCFG), offset 0x064

This register provides a means of translating external crystal frequencies into the appropriate PLL
settings. This regist