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FEF I BRI S NAEE R W, Ee R E R A BB ATHMT S & SRR P K, it RPC S A7 ME T AL
FHAvE Wik Bk | BIEISH K2 )5 , 7€ CCS &7 #: % 1 &% Core Register /) RPC 18 ..

2.2.8 Return Program Counter (RPC)

When a call operation is performed using the LCR instruction, the return address is saved in the RPC
register and the old value in the RPC is saved on the stack (in two 16-bit operations). When a return
operation is performed using the LRETR instruction, the return address is read from the RPC register and
the value on the stack is written into the RPC register (in two 16-bit operations). Other call instructions do
not use the RPC register. For more information, see the instructions in Chapter &.

IR RPC RURAE T 1CH LCR 164 BEAE R RIGIR AL | 4 T HALBE$EHR 4 10"LB #22bit address™ |
RPC IR T 474405 8.

W LB 84, MIFEE N HEAR LA 4L | 1 TMS320C28x CPU and Instruction Set (Rev. F) AT , Hikkig4t
SP fE[mA% 7 Al 8 A kAR AE T k30 AR A Ik 3R [m] k.

Table 3-5. Register Pairs Saved and SP Positions for Context Saves

Save Operation"! | Register Pairs ::unr::swa“ Address SP Starts at Odd SP Starts at Even Address
1st ST0 Li] 0 « SP position before step 5
T 1 1
2nd AL 0 0
AH 1 1
3rd PL 2 0 0
PH 1 1
dth ARD 0 0
AR 1 1
5th 5T1 0 0
DP 1 1
Bth IER 0 . .EJ_
DBGSTAT @ 1 WMTF
7th Return address (low half) === HEFLIS5TSP-7F0SP-8aYithilb
Return address (high half) 1 1
0 SP position after save 0
1 1 5P position after save

Bl ) C ARG “(*(void (*)(void))0x0090000)()” HIVLZm LISl E 7 LCR 484 , HiZAXd Atk 0x81f7b i
17 LCR B+ 4w , 2xBk%] 0x90000 4k4Liz47T , 1M 0x90000 & R A OxFF P25 HIJCa4E 21 Flash Mtk | Btk
IR BERIARVE T o
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5 cpubrom Init..  [@*launchyd e.. x E0x3fc7a5 "= = O 0 MemoryBrowser x % Y E v @ v @@iris i =0
589 iy #~  Program ~ |0x0090000
Eﬁ “'r} Main program loop - continually samp. Program:0x90000 - 0x0090000 <Memory Renderin

512 for(ss) 16-Bit Hex - Tl Style - FFFFRIEXIES
513 {ur BESSEI0x90000RgitAE FFFF FEFF FFFFFFFFFFFF

514 (*(void (*)(void))exeecesas)(); gxesaee’y FFFF FFFF FFFF FFFF FFFF
515 77 @x@9@OBE FFFF FFFF FFFF FFFF FFFF FFFF FFFF
516 // Sample ADCINAS @xe9eel5 FFFF FFFF FFFF FFFF FFFF FFFF FFFF
517 /1 ©x@98@1C FFFF FFFF FFFF FFFF FFFF FFFF FFFF
launchxl_ex1... * E10x3fc7as 7= T | =Disassembly *  Itnter location hisi & m@es) e p a8 T
ieg e ) . ~  @881f78:  761FB2CF  MOWW DP, #@x2cf -
318 /f Main program loop - continually sam as81f7a: G538 MoV gox3g, AL
511 § e 2514 (*(void é*)ﬁmidigmaaewam;
a2 frGy) g iitEBitta0x81f7b csLi: LCREEES
313 { 2 B81f7b: MOVL CELY:)

I ATEA RPC & £ 8343 EIMhiJy Ox81F7E , il 245 [A"(*(void (*)(void))0x0090000)()" fLA5 itk -

M HEAk 0xC022~0xC023 ( i HEF TR £ OXCO2A fhi#% 7~8 /MA ) TR4F / 0x0090000 FhbbfE S | a2 AT
4> 0x0090000 HIARIETE 4 FFFF 207 7% .

% ¥ T 0 w-varjables ' Registers X “ Expressions T On-Chip Flash B| &It § =0
Mame Value Description &
i RPC 0x081F7E Return Program Counter [Core]
» W STO 0x0095 Status Register 0 [Core]
i ST OxEA1B Status Register 1 [Core]
i DP 0x02CF Data-Page Pointer [Core]
it SP 0xCO2A Stack Pointer [Core]
>t IER 0x0000 Interrupt Enable Register [Core]
» A IFR 0x0000 Interrupt Flag Register [Core]
S B 8 Memar Broweer X == BryrEdve-y@arixi oo

0 Memory Browser ¥ = Disassembly

~  Program | |_stack

Program:Oxc000 - _stack <Memory Rendering 1> X
16-Bit Hex - Tl Style v
9x08C00e CACY 0008 3406 00OE 0032 0PEE BAE4S 6000 3232 9868 322D A
©x00CE0B 0008 3226 6008 3208 0008 31EC 008 BACC 0004 2FFE ooes Ifff:
HEbeHh Tl exeecele 009500510080 0000 0001 0000 8010 FFFF EA48 82CF @008 ]
. 0001 0005440 0008 8000 078D 0200 0000 C022 0000 VIHET
AYIREIHEIE  exeecoZC co21 6606 27AD 0008 35CF 0008 BACC 008 5196 00l Address 0xc02a |

©xeeCe37 ©914 0063 0069 0061 6000 8AAD CCC4 3128 BEEB|312EI eees
exeeCed? ©eed eeve 5148 6688 C02C 000 34A0 0688 18C4 FFF8 6FB8

Kt , RPC #F A7 a4 A IRTE T LCR BRLHE 2 ik Ml | i MER R AR 2 ORAF 1 b —NBRE % b Wi ¥ 3% [ 3
Ak, EURRERBBIR T B IR [ A7 4R A B AR, U RPC FREH I AT DR SOV A NS, £
KPR, P AT PGS Aok |, IR EIRE R B R R A

A R E] 7 BRI AT A S BRI C, ORBRERA IR, MR45 C28x Interrupt FAQ (ti.com)i
BRI, A NI LA OL T & S BERE T
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Q: What causes an illegal (ITRAP) interrupt?

¢ An invalid instruction is decoded (this includes invalid addressing modes).

The opcode value 0x0000 is decoded. This opcode corresponds to the ITRAPO instruction.

The opcode value 0xFFFF is decoded. This opcode corresponds to the ITRAP1 instruction.

A 32-bit operation attempts to use the @SP register addressing mode.

Address mode setting AMODE=1 and PAGEO=1which is an illegal combination.
I AT (S R R A B T RE- BRI T W BRI AT 203, ASR ARt — D ph i 2 ] R ) KR

P CRERER
1. HERRHE Y S BURE P

cmd SCF B2 8 X BUaa HERG) RAM 22 B KN, (ESEBRHERR T & (1022 (2 2h A 1, RGP U R Ja 4 e HE
B SEbr 5 RS A 220K, IR omd SO BUHTE SOERR/D | G R AN IR SRR | IXASIHRIZAT40
i, HERREE R, R0 T HAl RAM RS (E] , Filfs RAM R /7 8 4 R AR R A &

Stack_Data : origin = 0x008030, length = 0x000070
RAM_Code : origin = 0x0080A0, length = 0x000600
.stack : > Stack_bData, £111=0xAA

140 T 1 ) B8 $2 updateDisplay ()€ X TR Z Ik 25, 3847 i 75 280 25 70 B KR A A7 22 1]

582 for(;;)

563 {

564 ff (®JumpTohpp)();

585 ff

86 // Sample ADCINAS

s5a7 '

588 currentSample = sampleADC();

589

51@ // Update the serial terminal output
#511 updateDisplay();

512

513 '

514 f/f If the sample is abowve midscale light one LED
515 r

516 if(currentSample > 2048)

517 {

i518 GpioDataRegs.GPBSET.bit.GPIO34 = 1;

{£iz17 updateDisplay():2 A , @1 T 0x0080A0 Huhik Fr 7~ A7 1) & RAM HIARED | 1X VT 4H A0 2 Ja w2 [ e A
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= Disassembly 0 Memory Browser X D vEAverEhH(rini =0

Program ~ | | _stack

Program:0x8030 - _stack <Meamory Rendering 4>

16-Bit Hex - Tl Style >

exeese3e | _stack HEFETIE A
8xBe8883e | C4C9 2860 3483 86038 82832 0088 BAE4 8868 3232 6088 322D 6B0GE 3226 9B6E 32688 6888 31EC 8888
8xe88edz2 | B4CC 8884 3932 8608 5182 8068 1F75 08688 1E9S 6868 FFFF 0808 8066 8808 35C9 8873 3457 0888
9xe88654 | 343D 2888 FFFF 66el eggl eeal 8852 6660 8651 aees 27AE 0888 35CC @668 B4CC 8888 5196 8888
9x288066 | 20681 6814 8063 8869 8261 2080 B0AA BOAA 3128 008t 3126 0068 0684 9008 5148 0088 805C oabe
@xea8e78 | 345D 0285 9AA B8AA BRAA BEAA BBALA BEAA B8AA BRAA BBAL BRAL BEAA SBAA DOAA BBAA BBAA BBAA
2x288084 | 044 B2AA BRAL BAAA BRAA BEAA BBAL BOAA BBAA BRAA DBAL BRAL BELAA SBAA DOAA BRAL BBAA BBAA
8xe8zeac
exeeseae| InitFlash, RamfuncsRunStart, K_|
exeeseaA8| 7622 761F 17EG 1A24 0001 1A20 0003 1A20000C 761F 17E6 15868 FFFD 1808 FFFE 761F 1748 9288
g:gg:ggg ‘?:Ef 61899208 9603 5202 61959208 9803 5203 60839 iﬁﬁ'uPd ata Displ ay() ZHIRAMEIIES
exBe8eBC 761F 17E@ CCo8 FAFF 1AAS 8586 9680 6F88

()

HH B RES |, MR ARG, RAM RIS HEAR SR FTRlEr , 3807 ¢,

&= Disassernbly 0 Memory Browser x QvEAve-FHiriri=o

Program | _stack

Program:0x8030 - _stack <Memory Rendering 4> *
16-Bit Hex - T| Stvle e

0x0080308| stack MR ~

8x88B8a38| C4C90808 34030003 0032 00BR BAE4 BEAR 3232 0008 3220 2808 3226 0088 3208 9088 31EC 2088
8x888842 | B4CC 0804 3932 00038 5182 0008 51258 6868 008D 6ece e0ll ce0e 2eel 6088 8els FFFF 4448 82D2
@x888654 | eg0e e@lF 8109 eoed FFFF @202 0000 ©068 0080 6000 3053 0000 35CC 6008 35CC 9008 B4CC gaea
@xeeBesse | S13ACEEE 0063 2011 0020 2000 0020 8820 0020 6820 E020 BR20 B2 BO20 020 BB28 BR28 8828
Ox0RER/E| 902008200020 00210 0020 002200208820 0020 6820 0020 BE20 0020 BO20 BO20 BE28 BE28 BA2A
OxOEEABA| 99202020 002000200020 002000200820 0020 0020 0020 CE20DR20 RO20 PR20 BR20 BE20 BA2A
@x8a8a9C| 0820 e820 0826 ea2a

gxees0A8 InthTash, Ram?uncsﬂunstart, _STACK_END

Ex80B0A0 00200020 00200020 0020 0020002000820 0020 00200020 00200020 0020 020 0020 8R20 8028

Ex028882 PR28 022082200020 0020082000228 00820 00280028 F—— .
0x0088BC C3L1 ﬁ iZ{TupdateDisplay () HEIE,
Bx0880BC PRZEPRZELRZELRZE A2 B2 B2 BR28 RAM{'ﬁﬁngﬂ EEEE—E
r ¥
fBERTTHE

HIEAE omd SCIFR NG stack HERE ], WIHTAALIRTE T OXAA | FEARSIZATHEDR NI % | WLEEA 220> OXAA (1)
EPEEER 7, KRR AT Z RS, R E R EE EiE , mRAY , TREET
[ 43 BC 45 HEA% (17 ] Stack_Data 5Kk —26.

Stack_Data : origin = 0x008030, length = 0x000070
.stack : > Stack_Data, fi11=0xAA

FANE T EIE R R EHERR IR 2 16 A28, DAIAF Al AR DXk i k2 AN R IE OXFFFF ), I AT fE 2 3
FEF LK AL -

2. 7£ RAM 21T IR EEF M Flash H# I Th

W SR PR HOE WIAE RAM BLIIEAT |, (HAERHFER T IR B0H B memcpy B Flash #% LS| RAM , JX g FEFP iz AT
ey U
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1 4n T sample ADC() & £ B e BL. Tl.ramfunc B[, 1fij.Tl.ramfunc 7 cmd SCAFHR 2 S M Flash 2525
SRIGTE RAM HLEHEAT |, XN SR 3 252 H 3170 i RAM 25 [7]45 sampleADC %Y , {H A4 E 3h4E4RES M Flash
#U1E| RAM

#pragma CODE_SECTION(sampleADC, ".TI.ramfunc")
/ /R BEEBL . TT . ramfunc JT7E ¢ RAM 23 i)

89 .TI.ramfunc : LOAD = FLASH_BANK@_SEC1,

S8 RUN = RAM_Code,

91 LOAD_START(_RamfuncslLoadStart),
92 LOAD SIZE(_RamfuncslLoadSize),
a3 LOAD_END(_RamfuncslLoadEnd),

54 RUN_START(_RamfuncsRunStart),
95 RUN_SIZE(_RamfuncsRunSize),

96 RUN_END{_RamfuncsRunEnd),

87 PAGE = @, ALIGN(4)

W1 B 7 B 3 sampleADC ()7 BC O #245 RAM Hihik >y OxO080ES |, {HiX #4> RAM 25 [al ({E #F 2 0 , BIIE¥A M
X} Flash 25 85 TN 2 | 1847 1Z R B2 S8R 71K

5 260043 baun.. 8 launchd_ex... % @ dmaex1 gsr..  @ondfbdod s = B =pisassembly 0 MemoryBrowser x @ T E T # - EF&|O =0
318 #pragma CODE_SECTION(sampleADC, ".TI.ramfunc") A Program v | sampleADC }
_311 ProgramcxB0ed - sampleaDC <Memory Rendering 4>
312woid main()
313 { 16-Bit Hex - Tl Style =
314 volatile int status = @; BxBOEREE sampleADC #
315 uintls_t i; BxBOEBEE Q0G0 2B 2020 8008 G080 BEE0 PEGD BOS0 BORE BOBA
316 volatile FILE *fid; BxB9EEFZ 2000 0000 2000
317 H  PxBeBeF> updateDisplay, updateDisplay
gils currentSample = sampledDC(); “ BxBEERFS GBH OOEA BOOR BORE BORA BBBA BEGE BAGR BIBR BRRE
319 @xBEEEFF 2880 0090 8000 8020 9208 0284 2080 BOGE BA0A D288
328 memcpy (&RamfuncsRunStart, SRamfuncsloadStart, (size t)&R BxBEE185 Be8a
321 exe8818a .. /F2EB84x_usdelay.asm:76:98%, F28x_usDelay

(e AvBaARiAL  ALAA AAAG AAGA AABA

FRRITIE
HR ORI (£ RAM I8 AT I R BOM 22, 421056 B memepy B8 HAEACAS M Flash # D15 RAM.

memcpy (&RamfuncsRunstart, &RamfuncsLoadStart, (size_t)&RamfuncsLoadSize);
DELAY_US(1000);
InitFlash();

3. fREGAT 5 Flash Z[HSRIE LA FIA R

SHFARID R, T B R AP ARG TE flash 50 RAM ({723 R AR ERSELTIA S | 1 F28003x [f) Errata Ariit , #i
W1 T T H) OXOAFFFO~OX0AFFFF 2 ANREF 1, 75 U4 AT AE H B2
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Advisory Memory: Prefetching Beyond Valid Memory
Revision Affected 0

Details The C28x CPU prefetches instructions beyond those currently active in its pipeline. If
the prefetch occurs past the end of valid memory, then the CPU may receive an invalid
opcode.

Workaround M1, GS3 = The prefetch queue is 8 x16 words in depth. Therefore, code should not come

within 8 words of the end of valid memory. Prefetching across the boundary between two
valid memory blocks is all right.

Example 1: M1 ends at address Ox7FF and is not followed by another memory block.
Code in M1 should be stored no farther than address Ox7F7. Addresses 0x7F8-0x7FF
should not be used for code.

Example 2: M0 ends at address 0x3FF and valid memory (M1) follows it. Code in MO can
be stored up to and including address 0x3FF. Code can also cross into M1, up to and
including address 0x7F7.

Flash — The prefetch queue is 16 x16 words in depth. Therefore, code should not
come within 16 words of the end of valid memory; otherwise, it generates a Flash ECC
uncorrectable error.

Table 3-2. Memories Impacted by Advisory

MEMORY TYPE ADDRESSES IMPACTED
M1 Ox0000 O7F8-0:0000 OTFF
G353 0x0000 FFFB-0x0000 FFFF
Flash 0x000A FFFO-0x000A FFFF

fRRTTE
7 cmd L&, ANl #ihlk )y OxOAFFFO~0X0AFFFF (1) Flash 23],

81  FLASH_BANK2_SEC13 : origin = 0x@AD@@@, length = ©x001000 X o
82  FLASH_BANK2_SEC14 : origin = @xBAE@@8, length = exeelese MEFHIZflashZ==[d]

83  FLASH_BANK2_SEC15 : origin = ©x@AF@ed, length = 8xBeeFFe

84

85 /) FLASH_BANK®_SEC15_RSVD : origin = Ox@AFFF®, length = exeegele I,-"‘" Reserve and do not use -
i1+

4. FEINE X AR UT I N X B s
RIS T DCSM/CSM #RBLEEAT NG | 7 BEAE R A2 AN X BRE > AN BE s 0 0 X ) o8

There are three types of accesses: data/program reads, JTAG access, and instruction fetches (calls, jumps,
code executions, ISRs). Instruction fetches are never blocked. JTAG accesses are always blocked when a
memory is secure. Data reads to a secure memory are always blocked unless the program is executing from a
memory Which belongs to the same zone! Data reads to unsecure memory are always allowed. Table 3-17
shows the levels of security.

FANLT UM G OUE Z B, BRI

1. ROM FRRLS— R & B s w , Wi H 7 ROM ARES |, #1140 Flash APL, IQmath ZER R %L , B RIZ
bR E U 1] OB AN RE N

2. XTE— TR RIS 7 e X FdEIn 28 X (/) Flash 80 RAM |, HEAR [ RAM 2= (B4 A GE % B e |
RInE X AEHEINE X L T — AR = (A

3. HAE RAM BIFEF 25 RN FEINEE X, W S AN RE VT i) 02 X (40 -

fEHRTTIE
B ORAE IS BOAE I ANRE DS IR s X8, ReliE = ROM FI¥B 7 RAM (A2 AN B, A 13X BLA eR B eV
IE 0 X AR i
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B4

T RPC ME B HEAR ORAT T R AR Rl kE | AT DR S BARMRAT A0S S 808 7 i %, DAFS B — 200 AL
MEFH CHEREGRE | R KN FEGE T |, 817 T RAHERIIPIGE ) RAM #2)7 , RIS HI%] Errata
Fri M N AE X TR] , 85 A T DCSM & iE i A SR #4217 U al 1 s i e 4655 .

LIRIEA AR A A bug SRR, W CCS 4t f5H warning F4g7~ , —RESERATReTH L, S AF
TEME DAHEE ()98 72 KU

£ PN
1. C28x Interrupt FAQ (ti.com)
2. TMS320C28x CPU and Instruction Set (Rev. F)
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .
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