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October 06, 2012 27

Texas Instruments-Production Data



NRND: Not recommended for new designs.

Table of Contents

Register 43: USB Transmit Functional Address Endpoint 6 (USBTXFUNCADDRSG), offset 0x0BO ........... 862
Register 44: USB Transmit Functional Address Endpoint 7 (USBTXFUNCADDRY?), offset Ox0BS ........... 862
Register 45: USB Transmit Functional Address Endpoint 8 (USBTXFUNCADDRS), offset 0x0CO .......... 862
Register 46: USB Transmit Functional Address Endpoint 9 (USBTXFUNCADDRS9), offset 0x0CS8 .......... 862
Register 47: USB Transmit Functional Address Endpoint 10 (USBTXFUNCADDR10), offset 0x0DO ....... 862
Register 48: USB Transmit Functional Address Endpoint 11 (USBTXFUNCADDR11), offset Ox0DS ....... 862
Register 49: USB Transmit Functional Address Endpoint 12 (USBTXFUNCADDR12), offset Ox0EO ....... 862
Register 50: USB Transmit Functional Address Endpoint 13 (USBTXFUNCADDR13), offset OxOES ....... 862
Register 51:  USB Transmit Functional Address Endpoint 14 (USBTXFUNCADDR14), offset OxOFO ....... 862
Register 52: USB Transmit Functional Address Endpoint 15 (USBTXFUNCADDR15), offset OXOF8 ....... 862
Register 53: USB Transmit Hub Address Endpoint 0 (USBTXHUBADDRQO), offset 0x082 ...................... 864
Register 54: USB Transmit Hub Address Endpoint 1 (USBTXHUBADDRA1), offset OX08A ...................... 864
Register 55: USB Transmit Hub Address Endpoint 2 (USBTXHUBADDR?2), offset 0x092 ...................... 864
Register 56: USB Transmit Hub Address Endpoint 3 (USBTXHUBADDRS), offset O0X09A ...........ccccc.oc.. 864
Register 57:  USB Transmit Hub Address Endpoint 4 (USBTXHUBADDRA4), offset 0X0A2 ............cc.c...... 864
Register 58: USB Transmit Hub Address Endpoint 5 (USBTXHUBADDRS), offset OXOAA ...........cccoe. 864
Register 59: USB Transmit Hub Address Endpoint 6 (USBTXHUBADDRSG), offset Ox0B2 ...................... 864
Register 60: USB Transmit Hub Address Endpoint 7 (USBTXHUBADDRY7), offset OXOBA ...................... 864
Register 61: USB Transmit Hub Address Endpoint 8 (USBTXHUBADDRS), offset Ox0C2 ...................... 864
Register 62: USB Transmit Hub Address Endpoint 9 (USBTXHUBADDROY), offset OXOCA ..................... 864
Register 63: USB Transmit Hub Address Endpoint 10 (USBTXHUBADDR10), offset 0x0D2 .................. 864
Register 64: USB Transmit Hub Address Endpoint 11 (USBTXHUBADDR11), offset OXODA .................. 864
Register 65: USB Transmit Hub Address Endpoint 12 (USBTXHUBADDR12), offset 0x0E2 .................. 864
Register 66: USB Transmit Hub Address Endpoint 13 (USBTXHUBADDR13), offset OX0EA .................. 864
Register 67: USB Transmit Hub Address Endpoint 14 (USBTXHUBADDR14), offset Ox0F2 .................. 864
Register 68: USB Transmit Hub Address Endpoint 15 (USBTXHUBADDR15), offset OxOFA .................. 864
Register 69: USB Transmit Hub Port Endpoint 0 (USBTXHUBPORTO), offset OX083 ..........c.cccoeeeiviiees 866
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Register 71:  USB Transmit Hub Port Endpoint 2 (USBTXHUBPORT?2), offset 0x093 ...........ccccevvveennnnnne. 866
Register 72:  USB Transmit Hub Port Endpoint 3 (USBTXHUBPORT3), offset 0x09B ..............cccceeeevnn.es 866
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Register 75:  USB Transmit Hub Port Endpoint 6 (USBTXHUBPORT®6), offset 0x0B3 .................cceenennne. 866
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Register 259: USB Host Transmit Interval Endpoint 5 (USBTXINTERVALDS), offset 0x15B ....................... 910
Register 260: USB Host Transmit Interval Endpoint 6 (USBTXINTERVALG), offset 0X16B ....................... 910
Register 261: USB Host Transmit Interval Endpoint 7 (USBTXINTERVALY7Y), offset OX17B ............ccc........ 910
Register 262: USB Host Transmit Interval Endpoint 8 (USBTXINTERVALS), offset 0x18B ..............c........ 910
Register 263: USB Host Transmit Interval Endpoint 9 (USBTXINTERVALY9), offset 0x19B ...............c....... 910
Register 264: USB Host Transmit Interval Endpoint 10 (USBTXINTERVAL10), offset OX1AB ................... 910
Register 265: USB Host Transmit Interval Endpoint 11 (USBTXINTERVAL11), offset 0x1BB ................... 910
Register 266: USB Host Transmit Interval Endpoint 12 (USBTXINTERVAL12), offset 0X1CB ................... 910
Register 267: USB Host Transmit Interval Endpoint 13 (USBTXINTERVAL13), offset OX1DB ................... 910
Register 268: USB Host Transmit Interval Endpoint 14 (USBTXINTERVAL14), offset OX1EB ................... 910
Register 269: USB Host Transmit Interval Endpoint 15 (USBTXINTERVAL15), offset Ox1FB ................... 910
Register 270: USB Host Configure Receive Type Endpoint 1 (USBRXTYPE1), offset 0x11C ................... 912
Register 271: USB Host Configure Receive Type Endpoint 2 (USBRXTYPE2), offset 0x12C ................... 912
Register 272: USB Host Configure Receive Type Endpoint 3 (USBRXTYPES), offset 0x13C ................... 912
Register 273: USB Host Configure Receive Type Endpoint 4 (USBRXTYPE4), offset 0x14C ................... 912
Register 274: USB Host Configure Receive Type Endpoint 5 (USBRXTYPEDS), offset 0x15C ................... 912
Register 275: USB Host Configure Receive Type Endpoint 6 (USBRXTYPES®G), offset 0x16C ................... 912
Register 276: USB Host Configure Receive Type Endpoint 7 (USBRXTYPE?7), offset 0x17C ................... 912
Register 277: USB Host Configure Receive Type Endpoint 8 (USBRXTYPES), offset 0x18C ................... 912
Register 278: USB Host Configure Receive Type Endpoint 9 (USBRXTYPED9), offset 0x19C ................... 912
Register 279: USB Host Configure Receive Type Endpoint 10 (USBRXTYPE10), offset 0x1AC ............... 912
Register 280: USB Host Configure Receive Type Endpoint 11 (USBRXTYPE11), offset 0x1BC ............... 912
Register 281: USB Host Configure Receive Type Endpoint 12 (USBRXTYPE12), offset 0Ox1CC ............... 912
Register 282: USB Host Configure Receive Type Endpoint 13 (USBRXTYPE13), offset Ox1DC ............... 912
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Register 283: USB Host Configure Receive Type Endpoint 14 (USBRXTYPE14), offset OX1EC ............... 912
Register 284: USB Host Configure Receive Type Endpoint 15 (USBRXTYPE15), offset OX1FC ............... 912
Register 285: USB Host Receive Polling Interval Endpoint 1 (USBRXINTERVAL1), offset 0x11D ............. 914
Register 286: USB Host Receive Polling Interval Endpoint 2 (USBRXINTERVAL2), offset 0x12D ............ 914
Register 287: USB Host Receive Polling Interval Endpoint 3 (USBRXINTERVAL3), offset 0x13D ............ 914
Register 288: USB Host Receive Polling Interval Endpoint 4 (USBRXINTERVAL4), offset 0x14D ............ 914
Register 289: USB Host Receive Polling Interval Endpoint 5 (USBRXINTERVALS5), offset 0x15D ............ 914
Register 290: USB Host Receive Polling Interval Endpoint 6 (USBRXINTERVALG), offset Ox16D ............ 914
Register 291: USB Host Receive Polling Interval Endpoint 7 (USBRXINTERVALY), offset Ox17D ............ 914
Register 292: USB Host Receive Polling Interval Endpoint 8 (USBRXINTERVALS), offset 0x18D ............ 914
Register 293: USB Host Receive Polling Interval Endpoint 9 (USBRXINTERVALDY), offset 0x19D ............ 914
Register 294: USB Host Receive Polling Interval Endpoint 10 (USBRXINTERVAL10), offset 0x1AD ........ 914
Register 295: USB Host Receive Polling Interval Endpoint 11 (USBRXINTERVAL11), offset 0x1BD ......... 914
Register 296: USB Host Receive Polling Interval Endpoint 12 (USBRXINTERVAL12), offset Ox1CD ........ 914
Register 297: USB Host Receive Polling Interval Endpoint 13 (USBRXINTERVAL13), offset Ox1DD ........ 914
Register 298: USB Host Receive Polling Interval Endpoint 14 (USBRXINTERVAL14), offset OX1ED ........ 914
Register 299: USB Host Receive Polling Interval Endpoint 15 (USBRXINTERVAL15), offset Ox1FD ........ 914
Register 300: USB Request Packet Count in Block Transfer Endpoint 1 (USBRQPKTCOUNT1), offset

X304 ettt 916
Register 301: USB Request Packet Count in Block Transfer Endpoint 2 (USBRQPKTCOUNT2), offset

101 USRI 916
Register 302: USB Request Packet Count in Block Transfer Endpoint 3 (USBRQPKTCOUNT3), offset

106 0[SOS 916
Register 303: USB Request Packet Count in Block Transfer Endpoint 4 (USBRQPKTCOUNT4), offset

06 B 916
Register 304: USB Request Packet Count in Block Transfer Endpoint 5 (USBRQPKTCOUNTS), offset

0 i 916
Register 305: USB Request Packet Count in Block Transfer Endpoint 6 (USBRQPKTCOUNTG), offset

100 e i PP PPRPPPP 916
Register 306: USB Request Packet Count in Block Transfer Endpoint 7 (USBRQPKTCOUNT?7), offset

106 I TP TP U PPPPT PSP 916
Register 307: USB Request Packet Count in Block Transfer Endpoint 8 (USBRQPKTCOUNTS8), offset

106 7L USSP 916
Register 308: USB Request Packet Count in Block Transfer Endpoint 9 (USBRQPKTCOUNT9), offset

10 ¥ TSR 916
Register 309: USB Request Packet Count in Block Transfer Endpoint 10 (USBRQPKTCOUNT10), offset

L0 772 916
Register 310: USB Request Packet Count in Block Transfer Endpoint 11 (USBRQPKTCOUNT11), offset

L0 771 S 916
Register 311: USB Request Packet Count in Block Transfer Endpoint 12 (USBRQPKTCOUNT12), offset

OXBB0 ettt ettt et e e e e e et e e e e e 916
Register 312: USB Request Packet Count in Block Transfer Endpoint 13 (USBRQPKTCOUNT13), offset

X33 et ettt 916
Register 313: USB Request Packet Count in Block Transfer Endpoint 14 (USBRQPKTCOUNT14), offset

10 1 U TRSPPP 916
Register 314: USB Request Packet Count in Block Transfer Endpoint 15 (USBRQPKTCOUNT15), offset

106 1 1P 916
Register 315: USB Receive Double Packet Buffer Disable (USBRXDPKTBUFDIS), offset 0x340 ............. 918
Register 316: USB Transmit Double Packet Buffer Disable (USBTXDPKTBUFDIS), offset 0x342 ............ 920
October 06, 2012 33

Texas Instruments-Production Data



NRND: Not recommended for new designs.

Table of Contents

Register 317: USB External Power Control (USBEPC), offset OX400 ...........ccuiiiiiiiiiieiii e 922
Register 318: USB External Power Control Raw Interrupt Status (USBEPCRIS), offset 0x404 ................. 925
Register 319: USB External Power Control Interrupt Mask (USBEPCIM), offset 0x408 ...............ccciiee 926
Register 320: USB External Power Control Interrupt Status and Clear (USBEPCISC), offset 0x40C ......... 927
Register 321: USB Device RESUME Raw Interrupt Status (USBDRRIS), offset 0x410 ..........c..covveeeennnnen. 928
Register 322: USB Device RESUME Interrupt Mask (USBDRIM), offset O0x414 ...........ccocovveiiiiiiiiiiieinn, 929
Register 323: USB Device RESUME Interrupt Status and Clear (USBDRISC), offset 0x418 .................... 930
Register 324: USB General-Purpose Control and Status (USBGPCS), offset Ox41C ...........ccoeviiiiiiinnnnnen. 931
Register 325: USB VBUS Droop Control (USBVDC), offset O0X430 .......cccuuiiiiiiiiiiiiiiiiie e 932
Register 326: USB VBUS Droop Control Raw Interrupt Status (USBVDCRIS), offset 0x434 .................... 933
Register 327: USB VBUS Droop Control Interrupt Mask (USBVDCIM), offset 0x438 ...........cccoevvevieennnnns 934
Register 328: USB VBUS Droop Control Interrupt Status and Clear (USBVDCISC), offset 0x43C ............ 935
Register 329: USB ID Valid Detect Raw Interrupt Status (USBIDVRIS), offset 0x444 ..............ccceeeevennnnn.. 936
Register 330: USB ID Valid Detect Interrupt Mask (USBIDVIM), offset Ox448 ..........cccoooeiiiiiiiiiiiiiiiiiiinn. 937
Register 331: USB ID Valid Detect Interrupt Status and Clear (USBIDVISC), offset 0x44C ...................... 938
Register 332: USB DMA Select (USBDMASEL), offset 0X450 ........coeuiiuiiiiie e 939
X T= 110X TR0 o T4 0T o T 1 o 941
Register 1:  Analog Comparator Masked Interrupt Status (ACMIS), offset 0xX000 .............cccevviiiiiiiinees 946
Register 2:  Analog Comparator Raw Interrupt Status (ACRIS), offset 0x004 ............ccoeviiiiiiiiiiieeiinnnnnn. 947
Register 3:  Analog Comparator Interrupt Enable (ACINTEN), offset OX008 ............cccoveiiiiiiiiiiiiiieeeis 948
Register 4:  Analog Comparator Reference Voltage Control (ACREFCTL), offset 0X010 ....................... 949
Register 5:  Analog Comparator Status 0 (ACSTATO), offset OX020 .........ccoevuiiiiiiiiiieeieiie e 950
Register 6:  Analog Comparator Status 1 (ACSTAT1), offset OX040 .........ccooviiiiiiiiiiiii e, 950
Register 7:  Analog Comparator Control 0 (ACCTLO), offset 0X024 ..........ccovuiiiiiiiiiiiiie e 951
Register 8:  Analog Comparator Control 1 (ACCTL1), offset 0X044 .........oooiiiiiiiii e 951
Pulse Width Modulator (PWM) ... s s sssssss e 953
Register 1:  PWM Master Control (PWMCTL), offset OX000 ...........oiiiiiiiiiiiiiiiieee e 966
Register 2:  PWM Time Base Sync (PWMSYNC), offset OX004 ..o 968
Register 3:  PWM Output Enable (PWMENABLE), offset OX008 ............couiiiiiiiiiii e 969
Register 4:  PWM Output Inversion (PWMINVERT), offset 0X00C ...........ccooeiiiiiiiiiiiiiieeee e, 971
Register 5: PWM Output Fault (PWMFAULT), offset OX010 .........uiiiiiiiiieeiiie e 973
Register 6:  PWM Interrupt Enable (PWMINTEN), offset OX014 ... 975
Register 7:  PWM Raw Interrupt Status (PWMRIS), offset OX018 ..o 977
Register 8:  PWM Interrupt Status and Clear (PWMISC), offset OX01C ..........coiiiiiiiiiiiiiiieeeeee, 979
Register 9:  PWM Status (PWMSTATUS), offset OX020 .........coevniiiiiieii e 981
Register 10: PWM Fault Condition Value (PWMFAULTVAL), offset 0x024 ............ccoovvviiiiiiiiiiieieeenn, 983
Register 11: PWM Enable Update (PWMENUPD), offset OX028 ............coeeiiiiiiiiiiiiiieeeeiie e 985
Register 12:  PWMO Control (PWMOCTL), offset OX040 .......couiiiiii e 988
Register 13:  PWM1 Control (PWM1CTL), offset OX080 .......coeuiiiiiiiiiiiii e 988
Register 14: PWM2 Control (PWM2CTL), offset OX0CO0 ......c.uuiiiiiiiiieiieie e 988
Register 15: PWMO Interrupt and Trigger Enable (PWMOINTEN), offset 0x044 ............ccooevviiiiiiiieinnnns 993
Register 16: PWM1 Interrupt and Trigger Enable (PWM1INTEN), offset Ox084 ............ccooeiiiieiiiieinns 993
Register 17: PWM2 Interrupt and Trigger Enable (PWM2INTEN), offset OXOC4 .........ccovvviveeiiiiiieeeiinnnn. 993
Register 18: PWMO0 Raw Interrupt Status (PWMORIS), offset OX048 ..o 996
Register 19: PWM1 Raw Interrupt Status (PWM1RIS), offset OX088 ..........cooiiiiiiiiiiiii e 996
Register 20: PWM2 Raw Interrupt Status (PWM2RIS), offset OX0C8 ..........cooviiiiiiiiiii 996
Register 21:  PWMO Interrupt Status and Clear (PWMOISC), offset OX04C .........ccoiviiiiiiiiiiiiiieeeeeeis 998
Register 22: PWM1 Interrupt Status and Clear (PWM1ISC), offset OX08C ..........ccooveiiiiiiiiiiiiiieeiieeeis 998
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Register 23: PWM2 Interrupt Status and Clear (PWM2ISC), offset OXOCC .........cccoiiiiiiiiiieeiiiiie e, 998
Register 24: PWMO Load (PWMOLOAD), offset OX050 ........oeeeniiiiiieiee e 1000
Register 25: PWM1 Load (PWM1LOAD), offset OX090 .........oiiiiiiiiiiiii e 1000
Register 26: PWM2 Load (PWM2LOAD), offset OX0DO0 ........ceevuimiiiieeeeee e e e e e 1000
Register 27: PWMO Counter (PWMOCOUNT), offset OX054 ..........ovieiiiiiiiieie e 1001
Register 28: PWM1 Counter (PWM1COUNT), offset OX094 ..........coiimniiiiiiiiie e 1001
Register 29: PWM2 Counter (PWM2COUNT), offset OXOD4 .........oiiiiiiiieeeiiee e 1001
Register 30: PWMO Compare A (PWMOCMPA), offset OX058 .........cccouiiiiiiiiiiiiii e, 1002
Register 31: PWM1 Compare A (PWM1CMPA), offset 0X098 .........ccoouiiiiiiiiiiii e 1002
Register 32: PWM2 Compare A (PWM2CMPA), offset OXODS8 .........c..iiiiiiiiiiiiiiie e 1002
Register 33: PWMO Compare B (PWMOCMPB), offset OX05C ........ccoviiiiiiiiiiiie e, 1003
Register 34: PWM1 Compare B (PWM1CMPB), offset OX09C ...........coovviiiiiiiiiicie e, 1003
Register 35: PWM2 Compare B (PWM2CMPB), offset OXODC .........ccuiiiiiiiiieeiiiiiie e 1003
Register 36: PWMO Generator A Control (PWMOGENA), offset OX060 ............coceviiiiiiiiiiniiiiiiieeeei, 1004
Register 37: PWM1 Generator A Control (PWM1GENA), offset OX0AOD ..........cooiiiiiiiiiiiiiiiiieeeeiieees 1004
Register 38: PWM2 Generator A Control (PWM2GENA), offset OXOEOQ ...........ccouiiiiiiiiiiiiiiiiieeiiiiieees 1004
Register 39: PWMO Generator B Control (PWMOGENB), offset O0X064 ..........cccoooveiiiiiiiiiiiiieieee e 1007
Register 40: PWM1 Generator B Control (PWM1GENB), offset OX0A4 .........cccovviiiiiiiiiiieiii e 1007
Register 41: PWM2 Generator B Control (PWM2GENB), offset OX0E4 ...........ccovoiiiiiiiiiiieiiiiieeeiiieees 1007
Register 42: PWMO Dead-Band Control (PWMODBCTL), offset OX068 ............cccuiiiiiiiiiiiiiiiiieeeciie, 1010
Register 43: PWM1 Dead-Band Control (PWM1DBCTL), offset OX0AS8 .........ccoouiiiiiiiiiiiiiiii e 1010
Register 44: PWM2 Dead-Band Control (PWM2DBCTL), offset OXOES8 ...........cciiiiiiiiiiiiiiiiiieeeiiiieeees 1010
Register 45: PWMO0 Dead-Band Rising-Edge Delay (PWMODBRISE), offset Ox06C ..............ccoceeevnnnee. 1011
Register 46: PWM1 Dead-Band Rising-Edge Delay (PWM1DBRISE), offset OX0AC ............ccceeeennnnenn. 1011
Register 47: PWM2 Dead-Band Rising-Edge Delay (PWM2DBRISE), offset OX0EC ...............ccccvvn. 1011
Register 48: PWMO Dead-Band Falling-Edge-Delay (PWMODBFALL), offset OX070 ..........ccccoeeeeninneees 1012
Register 49: PWM1 Dead-Band Falling-Edge-Delay (PWM1DBFALL), offset OX0BO .............cccevvuneeeen. 1012
Register 50: PWM2 Dead-Band Falling-Edge-Delay (PWM2DBFALL), offset OXOFO .............cccceevevnnnn. 1012
Register 51: PWMO Fault Source 0 (PWMOFLTSRCO), offset OX074 ........cccevniiiiiiiiiieee e 1013
Register 52: PWM1 Fault Source 0 (PWM1FLTSRCO), offset OX0B4 ..........c..ceivniiiiiieiiieei e 1013
Register 53: PWM2 Fault Source 0 (PWM2FLTSRCO), offset OX0F4 ...........oveiiiiiiiiiiiiieeeeee e 1013
Register 54: PWMO Fault Source 1 (PWMOFLTSRC1), offset OX078 .......cccoviiiiiiiiiiiiiecee, 1015
Register 55: PWM1 Fault Source 1 (PWM1FLTSRC1), offset OXOB8 ...........ooiiiiiiiiiiii i 1015
Register 56: PWM2 Fault Source 1 (PWM2FLTSRC1), offset OXOF8 ...........oouveiiiiiiiiiieiciee e 1015
Register 57: PWMO Minimum Fault Period (PWMOMINFLTPER), offset OXO07C .........cccooevviiiiiiieiin, 1018
Register 58: PWM1 Minimum Fault Period (PWM1MINFLTPER), offset OXOBC ............ccccoviiiiiiiinnn. 1018
Register 59: PWM2 Minimum Fault Period (PWM2MINFLTPER), offset OXOFC ..........c.ocooiiiiiiiiiiieens 1018
Register 60: PWMO Fault Pin Logic Sense (PWMOFLTSEN), offset 0X800 ............cccoviiiiiiiiiiiiiiiinieees 1019
Register 61: PWM1 Fault Pin Logic Sense (PWM1FLTSEN), offset 0x880 ...........ccccoiiiiiiiiiiiiiiiiiiieees 1019
Register 62: PWM2 Fault Pin Logic Sense (PWM2FLTSEN), offset 0X900 ...........cccoviiiiiiiiiiiiiiiiinieees 1019
Register 63: PWMS3 Fault Pin Logic Sense (PWM3FLTSEN), offset 0X980 ..........cccoovvviiveiiiieiiineeiieee, 1019
Register 64: PWMO Fault Status 0 (PWMOFLTSTATO), offset 0x804 ............ovvieiiiiiiiiiiiii e 1020
Register 65: PWM1 Fault Status 0 (PWM1FLTSTATO), offset 0X884 ..........cveiiiiiiiiiiiiieeiieeeee e 1020
Register 66: PWM2 Fault Status 0 (PWM2FLTSTATO), offset 0X904 ..........oiiiiiiiiiiiiiiieeeeeei e 1020
Register 67: PWMO Fault Status 1 (PWMOFLTSTAT1), offset OX808 ..........cooiiiiiiiiiiiiie e 1022
Register 68: PWM1 Fault Status 1 (PWM1FLTSTAT1), offset 0X888 ..........uiiiiiiiiiiiiee e 1022
Register 69: PWM2 Fault Status 1 (PWM2FLTSTAT1), offset O0X908 .........ccoiiiiiiiiiiiieee e, 1022
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Revision History

The revision history table notes changes made between the indicated revisions of the LM3S5D56
data sheet.

Table 1. Revision History

Date Revision [Description
October 2012 13440.2549 |m  Marked LM3S5D56 device as not recommended for new designs (NRND). Device is in production
to support existing customers, but Tl does not recommend using this part in a new design.

m In the uDMA chapter, in the "uDMA Channel Assignments" and "Request Type Support" tables,
corrected to show uDMA support for burst requests from the general-purpose timer, not single
requests.

m In the Watchdog Timers chapter, added information on servicing the watchdog timer to the
Initialization and Configuration section.

m Inthe General-Purpose Timers chapter, added note to the GPTMTnV registers that in 16-bit mode,
only the lower 16-bits of the register can be written with a new value. Writes to the prescaler bits
have no effect.

m  Corrected reset for the UART Raw Interrupt Status (UARTRIS) register.

m Inthe USB chapter, clarified that the USB PHY has internal termination resistors, and thus there is
no need for external resistors.

m Inthe Electrical Characteristics chapter, added clarifying footnote to the GPIO Module Characteristics
table.

m Additional minor data sheet clarifications and corrections.

January 2012 11425 m In System Control chapter:
— Clarified that an external LDO cannot be used.
— Clarified system clock requirements when the ADC module is in operation.
— Added important note to write the RCC register before the RCC2 register.
m In Hibernation chapter:
— Changed terminology from non-volatile memory to battery-backed memory.
— Numerous clarifications, including adding a section "System Implementation”.
— Clarified Hibernation module register reset conditions.

= In Internal Memory chapter, clarified programming and use of the non-volatile registers.

m In GPIO chapter, corrected "GPIO Pins With Non-Zero Reset Values" table and added note that if
the same signal is assigned to two different GPIO port pins, the signal is assigned to the port with
the lowest letter.

m In Timer chapter, clarified timer modes and interrupts.

m  In ADC chapter, added "ADC Input Equivalency Diagram".

m In UART chapter, clarified interrupt behavior.

m In SSI chapter, corrected SSICIk in the figure "Synchronous Serial Frame Format (Single Transfer)"

and clarified behavior of transmit bits in interrupt registers.

October 06, 2012
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Table 1. Revision History (continued)

Date

Revision

Description

= In I?C chapter, corrected bit and register reset values for IDLE bit in 2C Master Control/Status
(I2CMCS) register.

m In USB chapter:

m In Analog Comparators chapter, clarified internal reference programming.
m  In PWM chapter, clarified PWM Interrupt Enable (PWMINTEN) register description.
m In Signal Tables chapter, clarified VDDC and LDO pin descriptions.

m In Electrical Characteristics chapter:

m Additional minor data sheet clarifications and corrections.

Clarified that when the USB module is in operation, MOSC must be provided with a clock source,
and the system clock must be at least 30 MHz.

Removed MULTTRAN bit from USB Transmit Hub Address Endpoint n (USBTXHUBADDRnN)
and USB Receive Hub Address Endpoint n (USBRXHUBADDRN) registers.

Corrected description for the USB Device RESUME Interrupt Mask (USBDRIM) register.

In Maximum Ratings table, deleted parameter "Input voltage for a GPIO configured as an analog
input".

In Recommended DC Operating Conditions table, corrected values for |oy parameter.
In Load Conditions figure, corrected value for C| parameter.

In JTAG Characteristics, table, corrected values for parameters "TCK clock Low time" and "TCK
clock High time".

In LDO Regulator Characteristics table, added clarifying footnote to C| o parameter.

In System Clock Characteristics with ADC Operation table, added clarifying footnote to Fgyqaqc
parameter.

Added "System Clock Characteristics with USB Operation" table.

In Sleep Modes AC Characteristics table, split parameter "Time to wake from interrupt" into
sleep mode and deep-sleep mode parameters.

In SSI Characteristics table, corrected value for parameter "SSICIk cycle time".
Deleted erroneously included Ethernet Controller tables, since this part does not have Ethernet.

In Analog Comparator Characteristics table, added parameter "Input voltage range" and corrected
values for parameter "Input common mode voltage range".

In Analog Comparator Voltage Reference Characteristics table, corrected values for absolute
accuracy parameters.

Deleted table "USB Controller DC Characteristics".
In Nominal Power Consumption table, added parameter for sleep mode.

In Maximum Current Consumption section, changed reference value for MOSC and temperature
in tables that follow.

Deleted table "External VDDC Source Current Specifications".
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Table 1. Revision History (continued)

Date Revision |Description
July 2011 9970 m  Corrected "Reset Sources" table.

m  Added Important Note that RCC register must be written before RCC2 register.

m  Added missing Start Calibration (CAL) bit to the Precision Internal Oscillator Calibration
(PIOSCCAL) register.

m Added missing Precision Internal Oscillator Statistics (PIOSCSTAT) register.

m InHibernation Module chapter, deleted section "Special Considerations When Using a 4.194304-MHz
Crystal" as this content was added to the errata document.

m  Added a note that all GPIO signals are 5-V tolerant when configured as inputs except for PBO and
PB1, which are limited to 3.6 V.

m  Corrected LIN Mode bit names in UART Interrupt Clear (UARTICR) register.

m  Corrected pin number for RST in table "Connections for Unused Signals" (other pin tables were
correct).

m In the "Operating Characteristics" chapter:
— In the "Thermal Characteristics" table, the Thermal resistance value was changed.
— In the "ESD Absolute Maximum Ratings" table, the Vegpcpm Parameter was changed and the

Vespmm Parameter was deleted.

m  The "Electrical Characteristics" chapter was reorganized by module. In addition, some of the
Recommended DC Operating Conditions, LDO Regulator, Clock, GPIO, Hibernation Module, ADC,
and SSI characteristics were finalized.

m Additional minor data sheet clarifications and corrections.

March 2011 9538 Started tracking revision history.
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About This Document

About This Document

This data sheet provides reference information for the LM3S5D56 microcontroller, describing the
functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M3
core.

Audience

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

About This Manual

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

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

m Stellaris® Errata

m ARM® Cortex™-M3 Errata

m  Cortex™-M3/M4 Instruction Set Technical User's Manual

m Stellaris® Boot Loader User's Guide

m Stellaris® Graphics Library User's Guide

m Stellaris® Peripheral Driver Library User's Guide

m Stellaris® ROM User’s Guide

m Stellaris® USB Library User's Guide

The following related documents are also referenced:

m ARM® Debug Interface V5 Architecture Specification

m ARM® Embedded Trace Macrocell Architecture Specification

m |EEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

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

This document uses the conventions shown in Table 2 on page 41.

Table 2. Documentation Conventions

Notation

Meaning

General Register Notation

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

bit A single bit in a register.

bit field Two or more consecutive and related bits.

offset Oxnnn

A hexadecimal increment to a register's address, relative to that module's base address as specified
in Table 2-4 on page 82.

Register N

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

reserved

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

yy:xx

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

Register Bit/Field
Types

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

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

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

R/W Software can read or write this field.

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

R/wW1C Software can read or write this field. A write of a 0 to a W1C bit does not affect the bit value in the
register. A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged.
This register type is primarily used for clearing interrupt status bits where the read operation
provides the interrupt status and the write of the read value clears only the interrupts being reported
at the time the register was read.

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

Ww1C Software can write this field. A write of a 0 to a W1C bit does not affect the bit value in the register.
A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged. A
read of the register returns no meaningful data.

This register is typically used to clear the corresponding bit in an interrupt register.

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

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

Reset Value

0 Bit cleared to 0 on chip reset.

1

Bit set to 1 on chip reset.

Nondeterministic.

Pin/Signal Notation

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

[]
pin

Refers to the physical connection on the package.

signal

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

Notation

Meaning

assert a signal

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

deassert a signal

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

STGNAL

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

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

Numbers

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

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

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written

without a prefix or suffix.
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1 Architectural Overview

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

1.1 Overview

The Stellaris LM3S5D56 microcontroller combines complex integration and high performance with
the following feature highlights:

m ARM Cortex-M3 Processor Core

m High Performance: 80-MHz operation; 100 DMIPS performance

m 512 KB single-cycle Flash memory

m 96 KB single-cycle SRAM

» Internal ROM loaded with StellarisWare® software

m Advanced Communication Interfaces: UART, SSI, 12C, CAN, USB

m System Integration: general-purpose timers, watchdog timers, DMA, general-purpose 1/Os
m Advanced motion control using PWMs, fault inputs, and quadrature encoder inputs

m Analog support: analog and digital comparators, Analog-to-Digital Converters (ADC), on-chip
voltage regulator

m JTAG and ARM Serial Wire Debug (SWD)
m 64-pin LQFP package
m Industrial (-40°C to 85°C) temperature range

Figure 1-1 on page 44 depicts the features on the Stellaris LM3S5D56 microcontroller. Note that
there are two on-chip buses that connect the core to the peripherals. The Advanced Peripheral Bus
(APB) bus is the legacy bus. The Advanced High-Performance Bus (AHB) bus provides better
back-to-back access performance than the APB bus.
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Figure 1-1. Stellaris LM3S5D56 Microcontroller High-Level Block Diagram
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For applications requiring extreme conservation of power, the LM3S5D56 microcontroller features
a battery-backed Hibernation module to efficiently power down the LM3S5D56 to a low-power state
during extended periods of inactivity. With a power-up/power-down sequencer, a continuous time
counter (RTC), a pair of match registers, an APB interface to the system bus, and dedicated
battery-backed memory, the Hibernation module positions the LM3S5D56 microcontroller perfectly
for battery applications.

In addition, the LM3S5D56 microcontroller offers the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user community.
Additionally, the microcontroller uses ARM's Thumb®-compatible Thumb-2 instruction set to reduce
memory requirements and, thereby, cost. Finally, the LM3S5D56 microcontroller is code-compatible
to all members of the extensive Stellaris family; providing flexibility to fit precise needs.

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

1.2 Target Applications
The Stellaris family is positioned for cost-conscious applications requiring significant control
processing and connectivity capabilities such as:
m Gaming equipment
m Home and commercial site monitoring and control
= Motion control
m Medical instrumentation
m Test and measurement equipment
m Factory automation
m Fire and security
m Lighting control
m Transportation
1.3 Features
The LM3S5D56 microcontroller component features and general function are discussed in more
detail in the following section.
1.31 ARM Cortex-M3 Processor Core
All members of the Stellaris product family, including the LM3S5D56 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.
1.3.1.1 Processor Core (see page 63)
m 32-bit ARM Cortex-M3 architecture optimized for small-footprint embedded applications
m 80-MHz operation; 100 DMIPS performance
m Outstanding processing performance combined with fast interrupt handling
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Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

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

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

Hardware division and fast digital-signal-processing orientated multiply accumulate
Saturating arithmetic for signal processing

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

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

Enhanced system debug with extensive breakpoint and trace capabilities

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

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

Ultra-low power consumption with integrated sleep modes

1.3.1.2 System Timer (SysTick) (see page 105)
ARM Cortex-M3 includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit,
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter
can be used in several different ways, for example:
m  An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine
m A high-speed alarm timer using the system clock
m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter
m A simple counter used to measure time to completion and time used
m An internal clock-source control based on missing/meeting durations.
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1.3.1.3

1.3.1.4

1.3.1.5

1.3.2

1.3.21

Nested Vectored Interrupt Controller (NVIC) (see page 106)

The LM3S5D56 controller includes the ARM Nested Vectored Interrupt Controller (NVIC). The NVIC
and Cortex-M3 prioritize and handle all exceptions in Handler Mode. The processor state is
automatically stored to the stack on an exception and automatically restored from the stack at the
end of the Interrupt Service Routine (ISR). The interrupt vector is fetched in parallel to the state
saving, enabling efficient interrupt entry. The processor supports tail-chaining, meaning that
back-to-back interrupts can be performed without the overhead of state saving and restoration.
Software can set eight priority levels on 7 exceptions (system handlers) and 43 interrupts.

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

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

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

System Control Block (SCB) (see page 108)

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

Memory Protection Unit (MPU) (see page 108)

The MPU supports the standard ARM7 Protected Memory System Architecture (PMSA) model. The
MPU provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.

On-Chip Memory

The LM3S5D56 microcontroller is integrated with the following set of on-chip memory and features:
m 96 KB single-cycle SRAM

m 512 KB single-cycle Flash memory up to 50 MHz; a prefetch buffer improves performance above
50 MHz

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

SRAM (see page 311)

The LM3S5D56 microcontroller provides 96 KB of single-cycle on-chip SRAM. The internal SRAM
of the Stellaris devices is located at offset 0x2000.0000 of the device memory map.

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

Data can be transferred to and from the SRAM using the Micro Direct Memory Access Controller
(UDMA).
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1.3.2.2

1.3.23

1.3.3

Flash Memory (see page 313)

The LM3S5D56 microcontroller provides 512 KB of single-cycle on-chip Flash memory (above 50
MHz, the Flash memory can be accessed in a single cycle as long as the code is linear; branches
incur a one-cycle stall). The Flash memory is organized as a set of 1-KB blocks that can be
individually erased. Erasing a block causes the entire contents of the block to be reset to all 1s.
These blocks are paired into a set of 2-KB blocks that can be individually protected. The blocks can
be marked as read-only or execute-only, providing different levels of code protection. Read-only
blocks cannot be erased or programmed, protecting the contents of those blocks from being modified.
Execute-only blocks cannot be erased or programmed, and can only be read by the controller
instruction fetch mechanism, protecting the contents of those blocks from being read by either the
controller or by a debugger.

ROM (see page 311)
The LM3S5D56 ROM is preprogrammed with the following software and programs:

m Stellaris Peripheral Driver Library

m Stellaris Boot Loader

m Advanced Encryption Standard (AES) cryptography tables

m Cyclic Redundancy Check (CRC) error-detection functionality

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

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

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

Serial Communications Peripherals

The LM3S5D56 controller supports both asynchronous and synchronous serial communications
with:

m CAN 2.0 A/B controller

m USB 2.0 OTG/Host/Device
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m Three UARTs with IrDA and ISO 7816 support
= Two I°C modules
m Two Synchronous Serial Interface modules (SSI)

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

1.3.31 Controller Area Network (see page 753)
Controller Area Network (CAN) is a multicast shared serial-bus standard for connecting electronic
control units (ECUs). CAN was specifically designed to be robust in electromagnetically noisy
environments and can utilize a differential balanced line like RS-485 or twisted-pair wire. Originally
created for automotive purposes, it is now used in many embedded control applications (for example,
industrial or medical). Bit rates up to 1 Mbps are possible at network lengths below 40 meters.
Decreased bit rates allow longer network distances (for example, 125 Kbps at 500m).
A transmitter sends a message to all CAN nodes (broadcasting). Each node decides on the basis
of the identifier received whether it should process the message. The identifier also determines the
priority that the message enjoys in competition for bus access. Each CAN message can transmit
from O to 8 bytes of user information.
The LM3S5D56 microcontroller includes one CAN unit with the following features:
m CAN protocol version 2.0 part A/B
m Bit rates up to 1 Mbps
m 32 message objects with individual identifier masks
m Maskable interrupt
m Disable Automatic Retransmission mode for Time-Triggered CAN (TTCAN) applications
m Programmable Loopback mode for self-test operation
m Programmable FIFO mode enables storage of multiple message objects
m Gluelessly attaches to an external CAN transceiver through the CANNTX and CANNRX signals
1.3.3.2 USB (see page 803)
Universal Serial Bus (USB) is a serial bus standard designed to allow peripherals to be connected
and disconnected using a standardized interface without rebooting the system.
The LM3S5D56 microcontroller supports three configurations in USB 2.0 full and low speed: USB
Device, USB Host, and USB On-The-Go (negotiated on-the-go as host or device when connected
to other USB-enabled systems).
The USB module has the following features:
m Complies with USB-IF certification standards
m USB 2.0 full-speed (12 Mbps) and low-speed (1.5 Mbps) operation with integrated PHY
m 4 transfer types: Control, Interrupt, Bulk, and Isochronous
m 32 endpoints
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— 1 dedicated control IN endpoint and 1 dedicated control OUT endpoint
— 15 configurable IN endpoints and 15 configurable OUT endpoints

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

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

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

— Channel requests asserted when FIFO contains required amount of data

1.3.3.3 UART (see page 618)
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 LM3S5D56 microcontroller includes three fully programmable 16C550-type UARTSs. Although
the functionality is similar to a 16C550 UART, this UART design is not register compatible. The
UART can generate individually masked interrupts from the Rx, Tx, and error conditions. The module
generates a single combined interrupt when any of the interrupts are asserted and are unmasked.
The three UARTs have the following features:
m Programmable baud-rate generator allowing speeds up to 5 Mbps for regular speed (divide by
16) and 10 Mbps for high speed (divide by 8)
m Separate 16x8 transmit (TX) and receive (RX) FIFOs to reduce CPU interrupt service loading
m Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface
m FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8
m Standard asynchronous communication bits for start, stop, and parity
m Line-break generation and detection
m Fully programmable serial interface characteristics
— 5,6, 7, or 8 data bits
— Even, odd, stick, or no-parity bit generation/detection
— 1 or 2 stop bit generation
m IrDA serial-IR (SIR) encoder/decoder providing
— Programmable use of IrDA Serial Infrared (SIR) or UART input/output
— Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex
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— Support of normal 3/16 and low-power (1.41-2.23 us) bit durations

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

m  Support for communication with ISO 7816 smart cards

m LIN protocol support

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

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

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

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

1.3.3.4  I°C (see page 716)

The Inter-Integrated Circuit (1°C) 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 12C devices
such as serial memory (RAMs and ROMs), networking devices, LCDs, tone generators, and so on.
The I2C bus may also be used for system testing and diagnostic purposes in product development
and manufacture.

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

The LM3S5D56 microcontroller includes two 12C modules with the following features:
m Devices on the I°C bus can be designated as either a master or a slave

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

— Supports simultaneous master and slave operation
m Four I°C modes

Master transmit

Master receive

Slave transmit

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

— Master generates interrupts when a transmit or receive operation completes (or aborts due
to an error)
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— Slave generates interrupts when data has been transferred or requested by a master or when
a START or STOP condition is detected

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

1.3.3.5 SSI (see page 674)
Synchronous Serial Interface (SSI) is a four-wire bi-directional communications interface that converts
data between parallel and serial. The SSI module performs serial-to-parallel conversion on data
received from a peripheral device, and parallel-to-serial conversion on data transmitted to a peripheral
device. The SSI module can be configured as either a master or slave device. As a slave device,
the SSI module can also be configured to disable its output, which allows a master device to be
coupled with multiple slave devices. The TX and RX paths are buffered with separate internal FIFOs.
The SSI module also includes a programmable bit rate clock divider and prescaler to generate the
output serial clock derived from the SSI module's input clock. Bit rates are generated based on the
input clock and the maximum bit rate is determined by the connected peripheral.
The LM3S5D56 microcontroller includes two SSI modules with the following features:
m Programmable interface operation for Freescale SPl, MICROWIRE, or Texas Instruments
synchronous serial interfaces
m Master or slave operation
m Programmable clock bit rate and prescaler
m Separate transmit and receive FIFOs, each 16 bits wide and 8 locations deep
m Programmable data frame size from 4 to 16 bits
m Internal loopback test mode for diagnostic/debug testing
m Standard FIFO-based interrupts and End-of-Transmission interrupt
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive
— Receive single request asserted when data is in the FIFO; burst request asserted when FIFO
contains 4 entries
— Transmit single request asserted when there is space in the FIFO; burst request asserted
when FIFO contains 4 entries
1.3.4 System Integration
The LM3S5D56 microcontroller provides a variety of standard system functions integrated into the
device, including:
m Direct Memory Access Controller (DMA)
m System control and clocks including on-chip precision 16-MHz oscillator
m Four 32-bit timers (up to eight 16-bit)
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m Eight Capture Compare PWM (CCP) pins
m Lower-power battery-backed Hibernation module
m Real-Time Clock in Hibernation module

m Two Watchdog Timers
— One timer runs off the main oscillator
— One timer runs off the precision internal oscillator

m Up to 33 GPIOs, depending on configuration
— Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
— Independently configurable to 2, 4 or 8 mA drive capability
— Up to 4 GPIOs can have 18 mA drive capability

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

1.3.4.1 Direct Memory Access (see page 356)

The LM3S5D56 microcontroller includes a Direct Memory Access (DMA) controller, known as
micro-DMA (uDMA). The uDMA controller provides a way to offload data transfer tasks from the
Cortex-M3 processor, allowing for more efficient use of the processor and the available bus
bandwidth. The uDMA controller can perform transfers between memory and peripherals. It has
dedicated channels for each supported on-chip module and can be programmed to automatically
perform transfers between peripherals and memory as the peripheral is ready to transfer more data.
The uDMA controller provides the following features:
m ARM PrimeCell® 32-channel configurable uDMA controller
m  Support for memory-to-memory, memory-to-peripheral, and peripheral-to-memory in multiple

transfer modes

— Basic for simple transfer scenarios

— Ping-pong for continuous data flow

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

— Independently configured and operated channels

— Dedicated channels for supported on-chip modules

— Primary and secondary channel assignments

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

— Dedicated channel for software-initiated transfers

— Per-channel configurable priority scheme

— Optional software-initiated requests for any channel
m Two levels of priority
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Design optimizations for improved bus access performance between uDMA controller and the
processor core

— MWDMA controller access is subordinate to core access

— RAM striping

— Peripheral bus segmentation

Data sizes of 8, 16, and 32 bits

Transfer size is programmable in binary steps from 1 to 1024

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

Interrupt on transfer completion, with a separate interrupt per channel

1.3.4.2 System Control and Clocks (see page 183)

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

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

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

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

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

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

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

— Precision Oscillator (PIOSC): On-chip resource providing a 16 MHz £1% frequency at room
temperature
* 16 MHz £3% across temperature
+ Can be recalibrated with 7-bit trim resolution
» Software power down control for low power modes

— Main Oscillator (MOSC): A frequency-accurate clock source by one of two means: an external
single-ended clock source is connected to the OSCO input pin, or an external crystal is
connected across the OSCO input and OSC1 output pins.

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

54

October 06, 2012
Texas Instruments-Production Data



NRND: Not recommended for new designs.
Stellaris® LM3S5D56 Microcontroller

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

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

m Flexible reset sources

Power-on reset (POR)

Reset pin assertion

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

Watchdog timer reset

MOSC failure

1.3.4.3 Programmable Timers (see page 467)

Programmable timers can be used to count or time external events that drive the Timer input pins.
Each GPTM block provides two 16-bit timers/counters that can be configured to operate independently
as timers or event counters, or configured to operate as one 32-bit timer or one 32-bit Real-Time
Clock (RTC). Timers can also be used to trigger analog-to-digital (ADC) conversions.

The General-Purpose Timer Module (GPTM) contains four GPTM blocks with the following functional
options:

m Operating modes:

16- or 32-bit programmable one-shot timer

16- or 32-bit programmable periodic timer

16-bit general-purpose timer with an 8-bit prescaler

32-bit Real-Time Clock (RTC) when using an external 32.768-KHz clock as the input
16-bit input-edge count- or time-capture modes

16-bit PWM mode with software-programmable output inversion of the PWM signal

m Count up or down

m Eight Capture Compare PWM pins (CCP)

m Daisy chaining of timer modules to allow a single timer to initiate multiple timing events

m ADC event trigger

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

m Ability to determine the elapsed time between the assertion of the timer interrupt and entry into
the interrupt service routine.
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1.3.4.4

1.3.4.5

Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each timer

— Burst request generated on timer interrupt

CCP Pins (see page 473)

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

The LM3S5D56 microcontroller includes eight Capture Compare PWM pins (CCP) that can be
programmed to operate in the following modes:

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

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

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

Hibernation Module (see page 284)

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

32-bit real-time counter (RTC)

— Two 32-bit RTC match registers for timed wake-up and interrupt generation
— RTC predivider trim for making fine adjustments to the clock rate

Two mechanisms for power control

— System power control using discrete external regulator

— On-chip power control using internal switches under register control
Dedicated pin for waking using an external signal

RTC operational and hibernation memory valid as long as Vg, is valid
Low-battery detection, signaling, and interrupt generation

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

64 32-bit words of battery-backed memory to save state during hibernation

Programmable interrupts for RTC match, external wake, and low battery events
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1.3.4.6

1.3.4.7

Watchdog Timers (see page 513)

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

The LM3S5D56 microcontroller has two Watchdog Timer modules: Watchdog Timer 0 uses the
system clock for its timer clock; Watchdog Timer 1 uses the PIOSC as its timer clock. The Stellaris
Watchdog Timer module has the following features:

m 32-bit down counter with a programmable load register

m Separate watchdog clock with an enable

m Programmable interrupt generation logic with interrupt masking

m Lock register protection from runaway software

m Reset generation logic with an enable/disable

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

Programmable GPIOs (see page 416)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections. The Stellaris
GPIO module is comprised of five physical GPIO blocks, each corresponding to an individual GPIO
port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation IP for Real-Time
Microcontrollers specification) and supports 0-33 programmable input/output pins. The number of
GPIOs available depends on the peripherals being used (see “Signal Tables” on page 1048 for the
signals available to each GPIO pin).

m Up to 33 GPIOs, depending on configuration
m Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
m 5-V-tolerant in input configuration

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

m Fast toggle capable of a change every clock cycle for ports on AHB, every two clock cycles for
ports on APB

m Programmable control for GPIO interrupts

Interrupt generation masking

Edge-triggered on rising, falling, or both

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

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

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

— Digital input enables

1.3.5 Advanced Motion Control
The LM3S5D56 microcontroller provides motion control functions integrated into the device, including:
m Six advanced PWM outputs for motion and energy applications
m Four fault inputs to promote low-latency shutdown
m One Quadrature Encoder Input (QEI)
The following provides more detail on these motion control functions.
1.3.51 PWM (see page 953)
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. The LM3S5D56 PWM module consists of three PWM generator blocks 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.
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.
Each PWM generator has the following features:
m Four fault-condition handling inputs to quickly provide low-latency shutdown and prevent damage
to the motor being controlled
m One 16-bit counter
— Runs in Down or Up/Down mode
— Output frequency controlled by a 16-bit load value
— Load value updates can be synchronized
— Produces output signals at zero and load value
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1.3.5.2

m Two PWM comparators
— Comparator value updates can be synchronized
— Produces output signals on match

s PWM signal generator

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

— Produces two independent PWM signals
m Dead-band generator

— Produces two PWM signals with programmable dead-band delays suitable for driving a half-H
bridge

— Can be bypassed, leaving input PWM signals unmodified
m Can initiate an ADC sample sequence

The control block determines the polarity of the PWM signals and which signals are passed through
to the pins. The output of the PWM generation blocks are managed by the output control block
before being passed to the device pins. The PWM control block has the following options:

s PWM output enable of each PWM signal

m Optional output inversion of each PWM signal (polarity control)

m Optional fault handling for each PWM signal

m Synchronization of timers in the PWM generator blocks

m Synchronization of timer/comparator updates across the PWM generator blocks

m Extended PWM synchronization of timer/comparator updates across the PWM generator blocks
m Interrupt status summary of the PWM generator blocks

m Extended PWM fault handling, with multiple fault signals, programmable polarities, and filtering
m PWM generators can be operated independently or synchronized with other generators

QEI (see page 1025)

A quadrature encoder, also known as a 2-channel incremental encoder, converts linear displacement
into a pulse signal. By monitoring both the number of pulses and the relative phase of the two signals,
the position, direction of rotation, and speed can be tracked. In addition, a third channel, or index
signal, can be used to reset the position counter. The Stellaris quadrature encoder with index (QEI)
module interprets the code produced by a quadrature encoder wheel to integrate position over time
and determine direction of rotation. In addition, it can capture a running estimate of the velocity of
the encoder wheel. The input frequency of the QEI inputs may be as high as 1/4 of the processor
frequency (for example, 20 MHz for a 80-MHz system).

The LM3S5D56 microcontroller includes two QEI modules providing control of two motors at the
same time with the following features:
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Position integrator that tracks the encoder position
Programmable noise filter on the inputs
Velocity capture using built-in timer

The input frequency of the QEI inputs may be as high as 1/4 of the processor frequency (for
example, 12.5 MHz for a 50-MHz system)

m Interrupt generation on:
— Index pulse
— Velocity-timer expiration
— Direction change
— Quadrature error detection
1.3.6 Analog
The LM3S5D56 microcontroller provides analog functions integrated into the device, including:
m Two 12-bit Analog-to-Digital Converters (ADC) with eight analog input channels and a sample
rate of one million samples/second
m Two analog comparators
m 16 digital comparators
m  On-chip voltage regulator
The following provides more detail on these analog functions.
1.3.6.1 ADC (see page 538)
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 12-bit conversion resolution and supports
eight input channels plus an internal temperature sensor. Four buffered sample sequencers allow
rapid sampling of up to eight analog input sources without controller intervention. Each sample
sequencer provides flexible programming with fully configurable input source, trigger events, interrupt
generation, and sequencer priority. Each ADC module has a digital comparator function that allows
the conversion value to be diverted to a comparison unit that provides eight digital comparators.
The LM3S5D56 microcontroller provides two ADC modules with the following features:
m Eight shared analog input channels
m 12-bit precision ADC with an accurate 10-bit data compatibility mode
m Single-ended and differential-input configurations
m  On-chip internal temperature sensor
m  Maximum sample rate of one million samples/second
m Optional phase shift in sample time programmable from 22.5° to 337.5°
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m Four programmable sample conversion sequencers from one to eight entries long, with
corresponding conversion result FIFOs

m Flexible trigger control
— Controller (software)
— Timers
— Analog Comparators
- PWM
- GPIO
m Hardware averaging of up to 64 samples
m Digital comparison unit providing eight digital comparators
m Converter uses an internal 3-V reference or an external reference
m Power and ground for the analog circuitry is separate from the digital power and ground
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each sample sequencer

— ADC module uses burst requests for DMA

1.3.6.2 Analog Comparators (see page 941)
An analog comparator is a peripheral that compares two analog voltages and provides a logical
output that signals the comparison result. The LM3S5D56 microcontroller provides two independent
integrated analog comparators that can be configured to drive an output or generate an interrupt or
ADC event.
The comparator can provide its output to a device pin, acting as a replacement for an analog
comparator on the board, or it can be used to signal the application via interrupts or triggers to the
ADC to cause it to start capturing a sample sequence. The interrupt generation and ADC triggering
logic is separate. This means, for example, that an interrupt can be generated on a rising edge and
the ADC triggered on a falling edge.
The LM3S5D56 microcontroller provides two independent integrated analog comparators with the
following functions:
m Compare external pin input to external pin input or to internal programmable voltage reference
m Compare a test voltage against any one of the following voltages:
— An individual external reference voltage
— A shared single external reference voltage
— A shared internal reference voltage
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1.3.7

1.3.8

1.4

JTAG and ARM Serial Wire Debug (see page 171)

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. Texas
Instruments replaces the ARM SW-DP and JTAG-DP with the ARM Serial Wire JTAG Debug Port
(SWJ-DP) interface. The SWJ-DP interface combines the SWD and JTAG debug ports into one
module providing all the normal JTAG debug and test functionality plus real-time access to system
memory without halting the core or requiring any target resident code. The SWJ-DP interface has
the following features:

m |EEE 1149.1-1990 compatible Test Access Port (TAP) controller
m Four-bit Instruction Register (IR) chain for storing JTAG instructions
m |EEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, EXTEST and INTEST
m  ARM additional instructions: APACC, DPACC and ABORT
m Integrated ARM Serial Wire Debug (SWD)
— Serial Wire JTAG Debug Port (SWJ-DP)
— Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

— Data Watchpoint and Trace (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
Packaging and Temperature

m Industrial-range (-40°C to 85°C) 64-pin RoHS-compliant LQFP package
Hardware Details

Details on the pins and package can be found in the following sections:

m “Pin Diagram” on page 1047

m “Signal Tables” on page 1048

m “Operating Characteristics” on page 1073

m “Electrical Characteristics” on page 1074

m “Package Information” on page 1145
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The Cortex-M3 Processor

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

32-bit ARM® Cortex™-M3 architecture optimized for small-footprint embedded applications
80-MHz operation; 100 DMIPS performance
Outstanding processing performance combined with fast interrupt handling

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

— Single-cycle multiply instruction and hardware divide

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

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

Hardware division and fast digital-signal-processing orientated multiply accumulate
Saturating arithmetic for signal processing

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

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

Enhanced system debug with extensive breakpoint and trace capabilities

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

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

Ultra-low power consumption with integrated sleep modes

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

For technical details on the instruction set, see the Cortex™-M3/M4 Instruction Set Technical User's
Manual.

Block Diagram

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

To facilitate the design of cost-sensitive devices, the Cortex-M3 processor implements tightly coupled
system components that reduce processor area while significantly improving interrupt handling and
system debug capabilities. The Cortex-M3 processor implements a version of the Thumb® instruction
set based on Thumb-2 technology, ensuring high code density and reduced program memory
requirements. The Cortex-M3 instruction set provides the exceptional performance expected of a
modern 32-bit architecture, with the high code density of 8-bit and 16-bit microcontrollers.

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

2.2.2

Figure 2-1. CPU Block Diagram
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Overview

System-Level Interface

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

The Cortex-M3 processor has a memory protection unit (MPU) that provides fine-grain memory
control, enabling applications to implement security privilege levels and sep