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PR 2 % AP FH (1) — Lk B 51

«  INAF APl BB A FRLLRTZR "Fapi_" JT3k.

« [NAF API AR E PLL. F P SRR RARYE 75 200 E PLL JHKIC & 1) CPUCLK {HA%i#: 45 Fapi_initializeAPI()
B (IZER B VRN BEEASCRY RIS ) -
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FIBERREAEL R . R EE FSM AT T AT M0 B AE | SUAS RV ) IETE BEBR IR INAEAE Gt 1 o

//

// Erase a Sector

/

oReturnCheck = Fapi_issueAsyncCommandwithAddress(Fapi_EraseSector, (uint32*)0x0080000);
// wWait until the erase operation is over

//
while (Fapi_checkFsmForReady() != Fapi_Status_FsmReady){}

o NAFEAPIAECE (BER/ZER ) &1, H7 R AR E S 1 HEAR 75 20 gk AT 4. Rt , A
#1t Fapi_ServiceWatchdogTimer() & %5 .

o INAE AP R T AR N #4d H EALLOW F1 EDIS K S0 4/2% 1E 06 32 AR 47 B 2747 28 BE AT B N o

o FFEFIINAEIE LAY 64 Atk S5, I HAA 64 f P a5 R I R e fE —ik.

o RVFHIINTEARF ECC TR . (B2 , A 64 SR FHAR 1K) ECC FAEMA S N I R fegnfs—
Ko

* DCSM OTP #ifE 445 128 frtbtibi fxf 5% , 3 HAEEAS 128 fAry- R fgdfe —ik. HIoMaFE
- DCSM OTP #f) DCSM Zx-LINKPOINTER1 11 Zx-LINKPOINTER2 {8 v —#%mFE , J+ B L%l DCSM

BRI 2R — R AE 1 s

- DCSM OTP #i[1) DCSM Zx-LINKPOINTER3 { 7] {4 DCSM #EI R |, — R gufE 1 fi7.

- WURTEE | A BARRST JLM_Enable AT R S B E IS X T 64 ALHEAT GRS | ) A BUEE
#3848 ( ZXOTP_LINKPOINTER1. ZxOTP_LINKPOINTER2. ZxOTP_LINKPOINTER3 ) , H ¥ iZ{EH S
JLM_Enable {i—iZ4mfz.

+ TMS320F28003x #{H & A5 5

o AREFRTEERETREALE X ECC TR . M NS ER R SR R ah Mk 2 — ANk B FR A ik b AT —
i, APk % ECC HygwAs. BIE ok Fapi AutoEccGeneration B, Fapi_DataAndEcc 1z /F Ay gm Fti
KSHfL , AP W2 {fH Fapi_DataOnly B0 28467 B #E 1T 4mFE . Fapi_EccOnly #5204 SRR 247 B
HATIRFE . FH P R FHAR P RO T AN B IX — o MR R O N R o R R SR A B 4B — AN B A B . T
) KT B S HoAth DCSM OTP I B IR & . IR HAN T SRR S | AP Bl s e st i &
1) ECC 4. X¥s FEN LT H H I ECC #i%.

© A INTOSC fE N B , —% SYSCLK A%t [ 7 ZLAA M S APIR A SR T R R R . $RIESS
Wa , MAFEGIMNIERREST . BXREZHAEE | ES W TMS320F28003x 117 #4017 FHH-

* AT ik zone1 Fl zone2 Z (A IR , DCSM ZifEa% it 7545 (FLSEM) KL B (NfF a7 a5 o X NAF
ITHILEA AT FH NAF AP B2 1T, P RLFR T RO B L G R A (28 . A XL A Aran M 21 EANE B | 1
2[5 TMS320F28003x 117751 RS F Mo

© EER , NAF AP BREUREC EATfA] DCSM 2747 8%, FH N AR P A fR G B BT 75 1) DCSM & . il , Wil
FEADXIFZ BN ORA T RLAF] — XIRAAT INAE AP, DUEE B A% 452 R B R 12 XIS A et [X o B AR 1% (X
. BN, NAF APl X INTE AR B NEAR ST INTE AP REK BN NE AR 8 05 AN TS IELEBHT .
FAZIRIE BRI AE DI ER e A5 NEHRE |, JREREE NG BUE IR Al 3K T BUAAE AP I [BIE5 1R R R
RZAS. Hitn , MA Fapi_issueAsyncCommandWithAddress(Fapi_EraseSector, Address) I, Al DLk [A] 5 3
IRZ, HIXFFAERE R X R . N3 Fapi_getFSMStatus() 1 Fapi_doBlankCheck() i 2545 548
&
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3 APl ¥

3.1 WIgE LR A

3.1.1 Fapi_initializeAPI()
XFINAF AP AT W6 1L
M=

Fapi_StatusType Fapi_initializeAPI(
Fapi_FmcRegistersType *poFlashControlRegister,
uint32 u32HclkFrequency)

¥
poFilashControlRegister [in] i 1m] N A4 45 27 A7 o SE bk (R #6418 FO21_CPUO_BASE_ADDRESS.
u32HclkFrequency [in] B MHz 5047 ¥ FR G i e

LA
FESATAEAT AR N A AP B 20T, 75 AL A iZ s R0 T AF AP BEATHIA M. IR B R AR B RWAIT |
W2 P % R

&E
VA Z R BT A 25 B RWAIT 547 288 o
N TN 7428 1) 25 A7 e SR b 7E Z R BN SRR AT T R gmAY |, AN P PR AL ME (A Z R BN — A5
) o B, WA gL E S PSR EARVTES |, BIE AR IE# $ATRIIE M PR, e m iR

[ % 5

R [EME
 Fapi_Status_Success ( /%1 )
« Fapi_Warning_BaseRegCntlAddressMismatch ( %7 )

LB

#include “F021_F28003x_C28x.h”
#define CPUCLK_FREQUENCY 120 /* 120 MHz System frequency */
int main(void)

//

// Initialize System Control

Device_init(Q);

/7 .

// €all Flash Initialization to setup flash waitstates

// This function must reside in RAM

//
Flash_initModule (FLASHOCTRL_BASE, FLASHOECC_BASE, DEVICE_FLASH_WAITSTATES);

// Jump to RAM and call the Flash API functions
//
Example_callFlashAPI();
h
#pragma CODE_SECTION(Example_CallFlashAPI, ramFuncSection);
void Example_callFlashAPI(void)
Fapi_StatusType oReturncCheck;
// This function is required to initialize the Flash API based on
// System frequency before any other Flash API operation can be performed

// Note that the FMC register base address and system frequency are passed as the parameters

// This function must also be called whenever System frequency or RWAIT 1is changed.
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// e
oReturnCheck = Fapi_initializeAPI(F021_CPUO_BASE_ADDRESS, CPUCLK_FREQUENCY);
if(oReturnCheck != Fapi_Status_Success)

Example_Error (oReturnCheck);

//
// Fapi_setActiveFlashBank function initializes Flash bank
// and FMC for erase and program operations.

oReturnCheck = Fapi_setActiveFlashBank(Fapi_FlashBankO0);

if(oreturncheck != Fapi_Status_Success)
Example_Error(oReturncheck);

7

// Erase Program

/* User code for further Bank flash operations */

// Example is done here
//

Example_bone();

}

3.2 NFPRSHLER L
3.2.1 Fapi_setActiveFlashBank()

Xt FMC AT HIA6 A T AT R BRI A 45 1
BE

Fapi_StatusType Fapi_setActiveFlashBank(
Fapi_FlashBankType oNewFlashBank)

SH

oNewFlashBank [in] BN I RS
TiE

R T B N A RS gy, MBS IR AT 3 — 2B 4 . 7E4EH Fapi_initializeAPI() ¥4 Ja UL AT
FTATA HoAth [N A7 AP $0E 2 AiT 75 250 A % R 8

&E
INAFAF RS 5 70 Z R BN SR T TRl | AN A P SR O A AE .
B ZastE b2 3 MGk , TR AAE R Z R 5. NAREF R E A Z R 5 —
W, HAT L5 Fapi_FlashBank0 —#2{#

R [EE
 Fapi_Status_Success ( %1/ )

+ Fapi_Status_FsmBusy ( & : FSM IE{CTHAT A — 14 )

+ Fapi_Error_InvalidBaseRegCntlAddress ( ¥ : H /7 #E{E H A A7 3% 1 5 A7 s 26 Hh bk 5 T bk AS TR )
* Fapi_Error_InvalidBank ( & : #84F EASEAETR 2 HIAEHE )

+ Fapi_Error_InvalidHclkValue ( % : R4 5 ¥6 @ 1S REAILHL )

* Fapi_Error_OtpChecksumMismatch ( &0 : 1F5EH TI OTP K485 TI OTP Hi{EALEL )
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LI

WS T 311 Rl

3.2.2 Fapi_issueAsyncCommandWithAddress()
A PR AEIR AR 4 A 4 DS P P S 6 1 g X
RE

Fapi_StatusType Fapi_issueAsyncCommandwithAddress(
Fapi_FlashStateCommandsType oCommand,
uint32 *pu32StartAddress)

B

oCommand [in] ] FSM & Hifi 4. {#H Fapi_EraseSector
pu32StartAddress [in] FHF B BRIRAE IO I A7 B X ki

VLA

%R EE XS F P SR AR B X bk ) N ARIRSHLR BB R 2o ZREUAN S R IR R R e R KR4Ik
RME. FE, 244 Fapi_EraseSector iy &0 , 1% R EUG LR BURIPIRAS . H 7 N HFR P 215 A F FMC 58 Bl
BREEAE | SRJE A BEIR Bl BF AT 2K () INAE 7 19 . Fapi_checkFsmForReady() B8 %] - Wil & & H i 2 IR 7

WAL, Gn SRS R [ I AT A7 A AR HE R A DX BR R A, U S PR P 0 200 ] FH 12 BRI B3R AT o DX R B R 4 2 T
1] FSM % i Fapi_ClearMore 4 ( i} Fapi_issueAsyncCommand ) . fEHATIEEIRIER G2 , FEHIT
Fapi_ClearMore i 2K FSM #1464k AT 40IR A T ZEAT fi DX EEBR AR o W0 SRR AU FH A — AN B i
1B (B9 X EERR B AR ), WG 7575 I X 8 B A 2 1T & i Fapi_ClearMore 74>

&E
ZERBE R BERmA G AT FMSTAT. 24 FSM 58 SRR Enr | B2 N TR 20k 28 FMSTAT
. FMSTAT $8/~E e e R B AT s & 2k . FH P SRR T ME ] Fapi_getFsmStatus &
Mok 3KkEL FMSTAT 18

AL SN LR A% ] Fapi_doBlankCheck() B8 3R 36 1IF N 47 /& 75 R

R [EME

 Fapi_Status_Success ( 7))

+ Fapi_Error_InvalidBaseRegCntlAddress ( J<Ji : 7 #E AL A IA A7 4% 1) 25 A7 s 2 Hh bk 5 T bl AS DL )

* Fapi_Error_FeatureNotAvailable ( 2 : FH /&R AAZ I F. )

* Fapi_Error_FlashRegsNotWritable ( KW : INfFaF 745 N K. H P RififR AP S INAEAE IR H Aritbik
AHIE ) X IRAAAT | B P REAE N T )

* Fapi_Error_InvalidAddress ( 2 : H PR BERHIETC R A F Rtk uErE S | ES 5
TMS320F28003x ####]# 547 F M- )

SEBR
#include “F021_F28003x_C28x.h”
#define CPUCLK_FREQUENCY 120 /* 120 MHz System frequency */
int main(void)
o
// Initialize System Control
Device_init(Q);
/1 .
// call Flash Initialization to setup flash waitstates
// This function must reside in RAM

Flash_initModule (FLASHOCTRL_BASE, FLASHOECC_BASE, DEVICE_FLASH_WAITSTATES);
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// Jump to RAM and call the Flash API functions
/
Example_callFlashAPI();

#pragma CODE_SECTION(Example_callFlashAPI, ramFuncSection);
void Example_callFlashAPI(void)

Fapi_StatusType oReturncCheck;
Fapi_FlashStatusType oFlashStatus;
/

// This function 1is required to initialize the Flash API based on
// System frequency before any other Flash API operation can be performed
// Note that the FMC register base address and system frequency are passed as the parameters

oReturncCheck = Fapi_initializeAPI(F021_CPUO_BASE_ADDRESS, CPUCLK_FREQUENCY);
if(orReturncheck != Fapi_Status_Success)

Example_Error(oReturncheck);
"o .
// Fapi_setActiveFlashBank function initializes Flash banks

// and FMC for erase and program operations.

oReturnCheck = Fapi_setActiveFlashBank(Fapi_FlashBankO0);
if(oReturnCheck != Fapi_Status_Success)

Example_Error (oReturnCheck);
/
// Code for bank erase (not shown here)

/
// Code for Bank 0 sector 4 program (not shown here)
// ] )
// Issue ClearMore command - Required prior to Sector Erase

oReturnCheck = Fapi_issueAsyncCommand(Fapi_Clearmore);

// Wait until FSM is done with clear more operation
while (Fapi_checkFsmForReady() != Fapi_Status_FsmReady){}

if(orReturncheck != Fapi_Status_Success)

// Check Flash API documentation for possible errors

Example_Error(oReturncCheck);

/
// BankO Flash operations
/
//
// Erase BankO Sector4
/
oReturncCheck = Fapi_issueAsyncCommandwithAddress(Fapi_EraseSector, (uint32 *)0x84000);

// Wait until FSM 1is done with erase sector operation

/
while(Fapi_checkFsmForReady() != Fapi_Status_FsmReady){}
if(oReturnCheck != Fapi_Status_Success)

Example_Error (oReturncCheck);
/
// Read FMSTAT contents to know the status of FSM
// after erase command to see if there are any erase operation

// related errors

/
oFlashstatus = Fapi_getFsmStatus();
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if (oFlashstatus!=0)

{
FMSTAT_Fail(Q);

//

// Do blank check.

// Verify that the sector 1is erased.

oReturnCheck = Fapi_doBlankcheck((uint32 *)0x84000,

0x800,&oFTashstatusword);

if(orReturncheck != Fapi_Status_Success)

Example_Error(oReturncheck);

// * User code for further BankO flash operations *

/7

//
// Example is done here
Example_bone();

}

3.2.3 Fapi_issueBankEraseCommand()
1) PN A IR S LA R A i A5 B i 2 LUUBC R P S 43 0 [X A
BE

Fapi_StatusType Fapi_issueBankEraseCommand(
uint32 *pu32StartAddress,
uintlé oSectorMask)

2H

pu32StartAddress [in] P BEAT 7 A AR R B 1) DN 7 A7 A st
OSectorMask [in] 16 fLAERY , $R7R A R A b 257 ) B X
i

B L SR A A, A AR SR AP AR R R BR A & o WSk FSM IR 3047 55— NRAE | %R
HeRaRIa], f575 FSM AL TZARES | B NPR 4R SEdEAT A AR B A . FI SRBEH0 16 7 5 X HERS 4R 7 A7 i 1A 4
Bra e P AR E SR RS X, BIA BRI EIX . MR — MR, A7 0 FammIX 0, A 1 R X

1, KIS, BRI 16 RERIX 15, WIRIEI P RN EN 1, WA SR ZRE BIX .

TCVE AT AR AR B R R . W SR P N R P AE AR AR R PR 4 A B A RO A Rk B T an & ([
Fapi_issueFsmSuspendCommand() ) , #{5 s HOE IR A4 15 .

&iE
AT AR BBy A PR AL IE A 1 e X FEAD IR B 2. R A R IR BERERD R R FR L VT MM B X (B T3
M2z A XA ), AFfk AR B Ay 2B Ak 4L SRS H B e X H. FSM K AR IB Y (RN R A 2
) o NEEGRIXFEDL , P A SR L IEMIAERD . (B0, BT A T REBA ERMIAR | TI Z#i
1E FSM N AT A7 il R R B e R H B R KRS | W SR VR IR e R B B BT aR AL N 2 . 1K 1 DR
FSM 7 28 B AN 0] 7 Il (14 J X 21 50 0 B R Bk ik ol I 45 oA AR B8 B £ o
C2000Ware KIINAE API 1 741 T i) Example_EraseBanks() sitiid 7 %54 B9 S2BL | 40 R i ) &

Hlnpy #hoy (5555 FSM SEilan & [ while BRI A ) Fion. JCiR N AREF R S etk , P #8
WAHZ SRR P IZACRS . FEBEER RIS OL S , FSM /5 2R A7 i R B ER R

iR [B) {5
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+ Fapi_Status_Success ( 7))

+ Fapi_Status_FsmBusy ( FSM 4T ZR % )
 Fapi_Error_FlashRegsNotWritable ( [N1Z % fEas AN 1] 5 )
 Fapi_Error_InvalidBaseRegCntlAddress ( ¥ : H /7 #E{E H A A7 3% 1 75 A7 s 26 Hh bk 5 U bk AS TR )

SNl

AREZEAMER

AN — 853, Ul B AT e d R bk v K R R Bk T AR e o %

u32CurrentAddress = Bzero_Sector8_start;
oReturnCheck = Fapi_issueBankEraseCommand((uint32 *)u32CurrentAddress, 0x001F);

// Wait until FSM 1is done with bank erase operation
while (Fapi_checkFsmForReady() != Fapi_Status_FsmReady)

//
if(HWREG(FLASHOCTRL_BASE + FLASH_O_ACC_EP) > MAX_ERASE_PULSE)

EALLOW;

//
// Enable Flash optimization
//
HWREG (FLASHOCTRL_BASE + FLASH_O_OPT) = OPT_ENABLE;
HWREG (FLASHOCTRL_BASE + FLASH_O_ERA_PUL) =
HWREG (FLASHOCTRL_BASE + FLASH_O_ERA_PUL) &
~(uint32_t)FLASH_ERA_PUL_MAX_ERA_PUL_M;
- .
// Disable Flash optimization
//
HWREG (FLASHOCTRL_BASE + FLASH_O_OPT) = OPT_DISABLE;

EDIS;

2% C2000Ware [N 47 API i H17x 4] 4 f¥] Example_EraseBanks() , 347 T
C:\ti\c2000\C2000Ware_x_xx_xx_xx\driverlib\f28003x\examples\flash\flashapi_ex1_programming.c. T &/~ |

//
// Initialize the Erase Pulses to zero after issuing max pulses
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3.2.4 Fapi_issueProgrammingCommand()

BEE BRI 1A RN INAF B OTP A7 fif AR bk Hh A2 A 4

BE

Fapi_StatusType Fapi_issueProgrammingCommand (

uint32 *pu32StartAddress,

uintl6 *puléDataBuffer,

uintl6é

ulébataBuffersizeInwords,

uintlé *pul6EccBuffer,

uintlé

ulbEccBuffersizeInBytes,

Fapi_FlashProgrammingCommandType oMode)

2%
pu32StartAddress [in]
pu16DataBuffer [in]

u16DataBufferSizelnWords [in]

pu16EccBuffer [in]

u16EccBufferSizelnBytes [in]

oMode [in]

A AR A L , TR EE A ECC #E AT 4t
Fo B g X M bk iR s o BORGEMIX RN 128 LA 5F.

B ger X 16 Az e

1A ECC Zent X Hhhik iR T
ECC Zn X i 8 fir 5 114
FoREAG R AR

Fapi_DataOnly
Fapi_AutoEccGeneration

Fapi_DataAndEcc
Fapi_EccOnly

SO e 2 v X BEAT 4

X gl X BEAT g AR | IF H B4 ECC JF
Xt H AT -

XFEHE AT ECC Zent X HEAT Yfe

% ECC Znf X #EAT 2 f

ik

pu16EccBuffer W& 5 128 A7) 55 L4 5/OTP Huhk 4 (5 %I N i) ECC. pu16EccBuffer f¥) LSB
5XFEHIIK 64 ALAHXT R, pu16EccBuffer [ MSB 5 T[4 51 [ 5 64 A7 A%} R o

Ui B
R BRI IR ML SHOE B INARIRES VL AR T 23, A P IREE V@ H T AR s A A R g = , s
3-1 ik,
% 3-1. AR A
Zif2EN (oMode) ERKSH Fii&
UTAT i SRR S AR P B P RLA (RN INAE APL) 0 200 ot 41
AR ECC HHATHmAER i FH . i F Fapi_DataOnly B2xUnt it 174
2, SRJ5 18 Fapi_EccOnly #:0t ECC #ET4mfE. JBH KL H4miEsc s
FEANS it ECC |, M/ 18 H Fapi_AutoEccGeneration #x. {H/& | 3
pu32StartAddress. ez 4 N AR P P RE 75 SETE LN ARV T AT B ECC # ik (fHEH
Fapi_DataOnly pu16DataBuffer. Fapi_AutoEccGeneration #& U JEiESEHL ), MITTEEIZ AT I Ao A S8R TR

u16DataBufferSizelnWords

SR (SECDED) ML S AT R . FEXFPE LT , ECC & hit 51
(I HE % F A4 ft ECC 1M 51k i Fapi_calculateEcc() sR%L (
WG ) ) o NIRRT e A EEARYE 7 EAE MR AR ECC A N5 iR .
ERFIEOL T , FEHAREAZ G , 7T LME A Fapi_DataOnly #zUA
Fapi_EccOnly #5043 7116 £ 4 Al ECC AT 4t

pu32StartAddress. AT B € AR SE AR P B PRI ( HAEZ AT RHRANME I INAF APL X [
Fapi_AutoBccGeneration | put6DataBuffer. AP AT 5 R DT A7 SO 30 A7 L 57 ) A R0 3 R0 ECC AT 43

u16DataBufferSizelnWords TR A NEA AR . 2B R,

pu32StartAddress.

pu16DataBuffer. %A & 5 [RINH8 ) Fapi_DataOnly #1 Fapi_EccOnly B K & %E
Fapi_DataAndEcc u16DataBufferSizelnWords . fEaATE . AH, 24 0] DRI EOE FIE 5 i ECC TR | 24k

pu16EccBuffer. SIREH.

u16EccBufferSizelnBytes
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£ 31, ARREEAMER (42)
#RFEN (oMode) FERZH F&
. pu16EccBuffer. o v . - g
Fapi_EccOnly u16EccBufferSizelnBytes 2 Fapi_DataOnly BARIIEHIE

#HiE
HT ECC fuafE L B A |, F A AR 2 A H N AF R X ECC #4729 %

GRfEE

Fapi_DataOnly - Z# 08 R A7 A 48 e bk (8005 358 0 ik AT dm e . HgmAETEEIMN 1 25 8 A~ 16 1 7. fH
A&, BT ROZ PR BN PR 2544 5 TN AF dm FE B HE /N PR il o AL A gmFR A U st n b 50 28 v [X K B T 22 5 Rk
128 frxf kil At A Z AR UK 2 S5 4 Fil 5,

Fapi_AutoEccGeneration - iZA& 0K x0T A7 HR 2 AL i 8o UL B sh AR ) ECC AT 4. £HXTTE 64 A7 flds
SRR 64 AR TS ECC. Rt | 7EATHZARE N | BEF X4 58 1) 64 ALxf S A7 fas itk | [RIEXS B
B 64 FIEERFATRAE . RILALEIRE 2 FAE 1 (OXFFFF). 4% 64 fr8d8 1+ ECC -t Mt T g5 |, Bife
1E1% 64 (L EE AL 1 giFEA 0, HICTEXT L 64 AL B T g AE ( A X iERR ) |, BUONHET ECC
¥ 5T g e ECC AR . I ZA NN |, Wi s bk 347 T 128 frxd 55 , AT AR 7 22 A i Xt 8
e 4 A 16 AL TR . I BEIEHHESET T 64 RN RIS 128 Srxt 5, W AL X 4 4> 16 ALy itk tT
HRE. ZIETUESEAE Fapi_DataOnly (SRR S| . ZBES%4 A1 5

&k

Fapi_AutoEccGeneration F=CHEE ] [N A7 Hr 2 £ i Hictfs 5 43 L& B 3l 4R i) ECC AT 4. &4 64 fir
XF 5 IR S (1) 64 A7 8dETHE ECC. ARIREAMT M AR K ALIE OXFFFF . EVER , 905 H & L
RS FHREFPIT | 1S AR P AEARRS I H A SO i U |, & B — I B N A X A
PRI . R —AS 64 TR AN B (S —BIREM A —BIIk ) |, 10 H— BT

TR | ToIEERT 64 A b B R IR N OXFFFF. 247800 45 — Basb AT 9 i mt | o It 45— A4

64 {771 ECC HHTHFE , BIN'E O & ((fiixHh ) {8 B E 1) OXFFFF X ERRAEREAT 7 it EM e .
G i) FK) — b 5 2R AE A T B (0 BEHS  2 SCAF TP Y 64 A 5 E 0 55 R 31 INAE I BT B

N HFRATIZS B
SECTIONS
.text : > FLASH, ALIGN(4)
.cinit : > FLASH, ALIGN(4)
.const : > FLASH, ALIGN(4)
.init_array > FLASH, ALIGN(4)
.switch > FLASH, ALIGN(4)
}

WIRATEINAE O FRX B B | 75 ZEREF B P A TERE ) 64 by | JRiix s 5 HAR B P I & 1E—f , Al
64 AL PR EHE . XAKLMB]. KL, @EUCK B 64 il it EXf 5.

FELe s = 7 AR R AR T BB T INAEGRFE N Aot (C2000Ware) BATAT H 5 X INAE g AR vk 7 28 7T BB € 1 N B
WA TN 128 Arxt 5% |, IF Hoal R TAR 2 Byt s i AR 55 . DRk, e d it i bk Ay 128 s 5%,
A RE 2 2 B K AT RERY) (128 if ) FRHT—IRGmFE . MHhE RIS FF0 | XS SEUHBIMRE. Kk, @uUE
Fi ALIGN(8) ¥ Frf Bt ( LB BIINAT ) 7E 128 AL F X%

Fapi_DataAndEcc - %5 AR 78 Fi sk (1) IN A7 H s et 2 ECC #H T4mfE . $R %z L 2nrE 64 A7
flgeii L%, H HEIRKE LIS H4E R ECC MG, XEME , WREIRZ P XK N 4 4> 16 fir, W
ECC ZE X KEEMLZIN 1 745, WIREHR G XK N 8 4~ 16 ity , N ECC S X K FE AN 2 FHi.
Fl e bt 4T T 128 Arxf 55, SR HE 5 Z R X 8 5 4 /N 16 AL T T9RFE. WIRREHAEELT T 64 A5 5%
AR 128 frxf55 , NN [ERXT 4 A 16 A1t T i .

pu16EccBuffer ] LSB 5 E[EFI I 64 ALAHXT . , pu16EccBuffer (1) MSB 5 541 15 64 A7 AHNT M .
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Fapi_calculateEcc() &% 7] FH T 11545 € 64 A0x) 55 ki FIAH N % ¥ ECC.

Fapi_EccOnly - iZizCRHAERS 2 I Ab ( RONZ R BURBENAF LR SIMAE | TOASR AR ECC Hudik ) X (A
17 ECC {2 [l i) ECC &y #EAT4fE. & nl XS 2 777 ( ECC frf#ash X — B LSB M MSB ) 5 1 ¥
( ECC fifidsh R —hr BN LSB ) Hife.

pu16EccBuffer (1) LSB 5 £ FEFHIMIK 64 S2AHXT N , pu16EccBuffer ) MSB 5 [ 41 (1) 15 64 17 AH XS M. .
5 FZ A A 1 208 S5 —f =

&
pu16DataBuffer fil pu16EccBuffer fK &5 HIA A48 8 A1 2.

&iE
ZEREE R YRR a2 5 AR EE FMSTAT. 24 FSM 58 S m FR /By |, F 5 N AR 6 6 250 2 FMSTAT
. FMSTAT fa/rdmfe i/ EHm & B A A ik kA . F P N RS T LUEH] Fapi_getFsmStatus
BORFREL FMSTAT 18

IeAh  H R AR RAE R Fapi_doVerify() s ECREGUE N AF 2 5 CEHi g fE .

ZRBA SSRGS E B R R R a4 IR A, Kk, F N AR B FMC 56 e e |, K5

A BEAR [8] BUFATT A (K INFE V5 1] . B4 Fapi_checkFsmForReady() g6 #50H F W £& & H a2 HPIR A .

PR ]

o W bEATA , R IR R EERT 128 AL TR (B TIRAE R EEEEIT T 128 f2XESE ) o WA P AEN
ZALHAT R, WINAGFA R FZ R E , AT — KT 128 A (BB FHRR T P s 1) 64 Ar ) AT e

o EFFEFINARIENAE 64 frHbhbi Fixt55 |, JE A 64 A a5 NS R R e gmfE — K.

o AT LR A ECC TR TR . (HJ2 , B4 64 M1 EERF AR ECC FLERAN S N SRR A I H G g
.

* DCSM OTP %24ty 128 frdtuhkil 5t xt 5% , I HAEA 128 o R fedfs —k. FISMEE
- DCSM OTP #ff) DCSM Zx-LINKPOINTER1 Fl1 Zx-LINKPOINTER2 {8 v, —#%mFE , 3+ H 7 bL%lie DCSM

AR 2R — R AE 1 s

- DCSM OTP 1) DCSM Zx-LINKPOINTER3 {f 7] 1% DCSM #EI R |, —RgufE 1 47

o APERTEEETRE AL E X ECC AT mAE . RIfH i+ Fapi_AutoEccGeneration #i5 Fapi_DataAndEcc
X, AP 4 k247 B & i Fapi_DataOnly 4. BEE 47 B AN Fapi_EccOnly #5530,

+ Fapi_EccOnly f= AR % H T 7741k 0 DCSM OTP #=[i]. Wi |, iR FHi%. %FF DCSM OTP =] ,
MA%E ] Fapi_AutoEccGeneration B, Fapi_DataAndEcc 4w fEi = .

R [EE

 Fapi_Status_Success ( %1/ )

+ Fapi_Error_InvalidBaseRegCntlAddress ( ¥ : H /7 #EHE A I A7 3% i1 75 A7 s 26 Hh bk 5 U bk AS DT AE )

« Fapi_Error_AsyncincorrectDataBufferLength ( 2<% : 572 EHR 0P X K/ANAIERf . BEAL , G0 SEAE 5T 17 i
& 0 DCSM OTP =¥ [H AT 4w 2R 3% #% T Fapi_EccOnly #85X , U2 [F11Z 4% )

+ Fapi_Error_AsyncincorrectEccBufferLength ( <) : 485/ ECC 25 X AK/NAIEH) )

+ Fapi_Error_AsyncDataEccBufferLengthMismatch ( W : 8522 v X K/NASE 64 (X550, B8 3 K
FEESHE T 128 A0 X 5 AAH AL 7 )

* Fapi_Error_FlashRegsNotWritable ( &M : INfE&Ff7 88 5 AN KW H P NATR AP A5 INFE A 1 H SRtk
AHIE X IBAAT |, B3 P AR IR ATt )

* Fapi_Error_FeatureNotAvailable ( 20 : | i 4&id T A2 SRR )

+ Fapi_Error_InvalidAddress ( ‘& : A P HRAEHIIETE . A CEBEERE R |, 1§25
TMS320F28003x 7= # 5 #7 F M- )

LR
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BoRPIR BoRBERR A . VIR, B XE ER R AT R R

#include “F021_F28003x_C28x.h”
#define CPUCLK_FREQUENCY 120 /* 120 MHz System frequency */
int main(void)

{
// Initialize System Control

Device_init(Q);

//
// call Flash Initialization to setup flash waitstates
// This function must reside in RAM

//
Flash_initModule(FLASHOCTRL_BASE, FLASHOECC_BASE, DEVICE_FLASH_WAITSTATES);

//
// Jump to RAM and call the Flash API functions

Example_CallFlashAPI();

}
#pragma CODE_SECTION(Example_callFlashAPI, ramFuncSection);
void Example_callFlashAPI(void)

Fapi_StatusType oReturncCheck;

Fapi_FlashStatusType oFlashStatus;

uintl6é aul6bDataBuffer[8] = {0x0001, 0x0203, 0x0405, 0x0607, 0x0809, O0x0AOB, 0x0COD, OxOEOF};
uint32 *DataBuffer32 = (uint32 *)aul6DataBuffer;

uint32 u32index = 0;

EALLOW;

// This function is required to initialize the Flash API based on
// System frequency before any other Flash API operation can be performed
// Note that the FMC register base address and system frequency are passed as the parameters

//
oReturnCheck = Fapi_initializeAPI(F021_CPUO_BASE_ADDRESS, CPUCLK_FREQUENCY);
if(orReturncheck != Fapi_Status_Success)

Example_Error (oReturnCheck);
/o .
// Fapi_setActiveFlashBank function initializes Flash banks
// and FMC for erase and program operations.
//
oReturnCheck = Fapi_setActiveFlashBank(Fapi_FlashBankO0);
if(oReturnCheck != Fapi_Status_Success)
Example_Error (oReturnCheck);
//
// BankO Program
//
// ] ]
// Program 0x200 16-bit words in BankO Sector 4
//

for(u32Index = 0x84000; (u32Index < 0x84200) &&

(oReturnCheck == Fapi_Status_Success); u32Index+=8)
{
//
// Issue program command
oReturnCheck = Fapi_issueProgrammingCommand((uint32 *)u32Index, auléDataBuffer, 8,
0, 0, Fapi_AutoEccGeneration);
// wait until the Flash program operation is over
while (Fapi_checkFsmForReady() != Fapi_Status_FsmReady){}
if(oReturnCheck != Fapi_Status_Success)
Example_Error (oReturncCheck);
:
//
ZHCUAOOC - NOVEMBER 2022 - REVISED NOVEMBER 2023 TMS320F28003x /477 API jk 4 1.58.11.00 17
PR

English Document: SPRUJ27
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUAO0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUAO0C&partnum=
https://www.ti.com/lit/pdf/SPRUJ27

13 TEXAS
INSTRUMENTS
APl 5%t www.ti.com.cn

// Read FMSTAT register contents to know the status of FSM after
// program command to see if there are any program operation related errors
//

oFlashstatus = Fapi_getFsmStatus();
if(oFlashstatus != 0)
//Check FMSTAT and debug accordingly

//
FMSTAT_FailQ;

// Verify the programmed values
oReturncheck = Fapi_doverify((uint32 *)u32Index, 4, DataBuffer32, &oFlashstatusword);
if(orReturncheck != Fapi_Status_Success)

// Check Flash API documentation for possible errors

Example_Error(oReturncheck) ;

}
3
//
// * User code for further BankO flash operations *

//

// Example is done here

Example_bDone();
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3.2.5 Fapi_issueProgrammingCommandForEccAddresses()
¥ ECC Hbhlk 3 5wt 25048 Hu bt 3-8 H Fapi_issueProgrammingCommandy().
ME

Fapi_StatusType Fapi_issueProgrammingCommandForeEccAddress(
uint32 *pu32StartAddress,
uintlé *pul6EccBuffer,
uintle  wl6EccBufferSizeInBytes)

2%

pu32StartAddress [in] [N{7H ECC Mtiaibt , A% ECC #HT4ufE

pu16EccBuffer [in] fe 1 ECC Z&ih X ik (e £

u16EccBufferSizelnBytes [in] ECC ZZ M X Fh 7 5
WERFEHCY 1, WX LSB ( £H4HE 64 A2l ECC ) #HATHFE. Tkl X% sk $i s
Ht MSB #E T4mFE. WRFEFHCN 2, KX ECC () LSB A MSB 45 #4174
2.

Vi BA

ZRRE R ECC A7 fifs 2 1] o fy btk 26807 e S 28 6] 7 Ay a2 8], SR 5 1
Fapi_issueProgrammingCommand() ¥ 2] ECC Hif it 174ufe. 1 Fapi_EccOnly £
Fapi_issueProgrammingCommand() iR il [l FE tid& FH T~ ek %t. pu16EccBuffer i) LSB 5 51 MK 64 AAH
%t , pu16EccBuffer i) MSB 5 =[5 51) ()15 64 A7 AHXT M .

#E

pu16EccBuffer [ AT L 2,

&E
R B R B 2 G AT FMSTAT. 4 FSM 52 gmAst Bt |, FH 2 N R AR 4 20k 75 FMSTAT
{i. FMSTAT f8/ndmfe e a2 B AT E A 2k . F P SRR T M#E A Fapi_getFsmStatus &
Mk 3KkHL FMSTAT 14

B/iE
Fapi_EccOnly B2 AR R 1% T #74#%1& 0 DCSM OTP 7S jal. fnf i | Kk [al4ki%. %+ DCSM OTP
%516, NA%F Fapi_AutoEccGeneration 5 Fapi_DataAndEcc 4 fEfi ..

REME

 Fapi_Status_Success ( %1} )

+ Fapi_Error_InvalidBaseRegCntlAddress ( J<Ji : I /7 #EAE A A A7 35 1) 25 A7 A 2 bk 5 T s b AS DL )

* Fapi_Error_AsyncincorrectEccBufferLength ( I : #5852 BUEIE 2 0P X KN IER )

 Fapi_Error_FlashRegsNotWritable ( ‘&I : INfE& (78 5 AN KI . H 7 RAfTR API M-S A7 EAE 1) H bRk
AHIE X IBAAT |, B0 P NAE IR AT )

* Fapi_Error_InvalidAddress ( &0 @ H P H2AERIECR . A S BEERER |, 1520
TMS320F28003x 1= #]# 5 #F M- )
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3.2.6 Fapi_issueFsmSuspendCommand()
R INAF RS A5 A &
RE

Fapi_StatusType Fapi_issueFsmSuspendCommand(void)

H

= oo W

o

ZHRECR BRI S A, SEE LA R FSM 4 ( Program f1 Erase Sector ) . fii ]
Fapi_getFsmStatus() f& & #(F & 5L . oV B F A AR BERR dr &, I FOKGIR [ 48 7% SR R 15

R EME

+ Fapi_Status_Success ( 7))

+ Fapi_Error_Fail ( KW , WIRAAAEAREERR & 410 B R 2 )

3.2.7 Fapi_issueAsyncCommand()

B NAERSIUR H A 2. B RZRE KNP yIE , ES U
ME

Fapi_StatusType Fapi_issueAsyncCommand (
Fapi_FlashstateCommandsType oCommand)

¥
oCommand [in] ] FSM & H 4
UiHA

XFTATREARAT NG S (anthhlh ) 4, %R B INAEREIUR B 4. #8454k Clear Status. Program
Resume. Erase Resume #l Clear_More. ZRHASERMmAEN ; B RERKHWAIRME. it , H RN
TR LS54 FMC SERUEE E a4, SRJG A Re IR 8l BT S8 1) N A7 15 7l . Fapi_checkFsmForReady() B4 ]
FHF W00 2 A A R AS

PAM R By & TR 2

* Fapi_ClearStatus : /7% & 275k FMSTAT #7441 ILA. PGV. EV. CSTAT F1 INVDAT fi. [Nf7F
AP 78 H g PR B B i 2 AT R iz 2

+ Fapi_ClearMore : $i71b 4 225 Clear Status iy 2 AITEFRIITA N |, AMNE S FMSTAT 4745 1)
ESUSP {7 fll PSUSP fi i % .

* Fapi_ProgramResume : $047 1% 24 2 S il 27 M FE A . 7E RSt 2 AR A T A OIS K Ik E dr &
SAEMEH . HER , WERZ AR T ERE |, WL B RmEERIE. WmfEkE
(Fapi_ProgramResume) i 452 i 5 , SNA% ] Fapi_doVerify() A {42 18 Bk 4 i AT gm e . 3 A0 B
BEATGRAE | P S FH AR 308 Tk 178 FH 20 2 B 50 0T A I P a0 3 A7 A

* Fapi_EraseResume : $W471Z%ir ¥ K S 0T 2 1 AR BR A . AE S i 2 R4S T6 BOIRESI K IR E i 22
ARRAEF . R, R AR TR |, WIJC2 8 2h# B A

&/
ZRBAE R B4 G A A FMSTAT . 24 FSM SERERTERS , P B FEFP L ks 2 FMSTAT 18
FMSTAT a7~ 4F BAR] & S A AR R Ak . H P B FFE 7 ] DS A Fapi_getFsmStatus B8k 3R HL

FMSTAT {H.
20 TMS320F28003x /477 APl jii 7 1.58.11.00 ZHCUAOOC - NOVEMBER 2022 - REVISED NOVEMBER 2023

eI R
English Document: SPRUJ27
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUAO0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUAO0C&partnum=
https://www.ti.com/lit/pdf/SPRUJ27

13 TEXAS
INSTRUMENTS
www.ti.com.cn API F#t

* Fapi_Status_Success ( {2} )
* Fapi_Error_FeatureNotAvailable ( K : F & T A2 2 F @4 )

Byl

#include “F021_F28003x_C28x.h”
#define CPUCLK_FREQUENCY 120 /* 120 MHz System frequency */
int main(void)

{
// Initialize System Control

Device_init(Q);

//
// call Flash Initialization to setup flash waitstates
// This function must reside in RAM

//
Flash_initModule(FLASHOCTRL_BASE, FLASHOECC_BASE, DEVICE_FLASH_WAITSTATES);

//
// Jump to RAM and call the Flash API functions

Example_CallFlashAPI();

:
#pragma CODE_SECTION(Example_cCallFlashAPI, ramFuncSection);
void Example_cCallFlashAPI(void)

Fapi_StatusType oReturncCheck;

Fapi_FlashStatusType oFlashStatus;

uintlé aulé6bataBuffer[8] = {0x0001, 0x0203, 0x0405, 0x0607, 0x0809, 0x0AOB, 0x0COD, OxOEOF};
uint32 *DpataBuffer32 = (uint32 *)aul6bataBuffer;

uint32 u32iIndex = 0;

//

// BankO operations

//

EALLOW;

// This function is required to initialize the Flash API based on

// System frequency before any other Flash API operation can be performed

// Note that the FMC register base address and system frequency are passed as the parameters

oReturnCheck = Fapi_initializeAPI(F021_CPUO_BASE_ADDRESS, CPUCLK_FREQUENCY);
if(orReturncheck != Fapi_Status_Success)

Example_Error (oReturncCheck);
o .
// Fapi_setActiveFlashBank function initializes Flash banks
// and FMC for erase and program operations.
//
oReturncCheck = Fapi_setActiveFlashBank(Fapi_FlashBankO0);
if(oReturnCheck != Fapi_Status_Success)
Example_Error (oReturnCheck);
3
//
// Issue an async command
oReturnCheck = Fapi_issueAsyncCommand(Fapi_ClearMore);

// Wait until the Fapi_ClearMore operation is over

while (Fapi_checkFsmForReady() != Fapi_Status_FsmReady){}
if(oReturnCheck != Fapi_Status_Success)

Example_Error (oReturncCheck);
// _
// Read FMSTAT register contents to know the status of FSM after
// program command to see if there are any program operation related errors

oFlashStatus = Fapi_getFsmStatus();
if(oFlashStatus != 0)
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//
//Check FMSTAT and debug accordingly

//
FMSTAT_Fail(Q;
}

//

// * User code for further BankO flash operations *

//

EDIS;
//

// Example is done here
Example_bone();

}

3.2.8 Fapi_checkFsmForReady()
i B AR A HLIRAS
RE

Fapi_StatusType Fapi_checkFsmForReady(void)

%

= oo B

i

ZRBOR [ NAPRSHLIPRA | $RR R B R 2B i 4. ER AR R AR s m PR E R 15 258 M.
R EME

* Fapi_Status_FsmBusy ( FSM 4T Z0RES |, BREEm A, TiREZHmS )

+ Fapi_Status_FsmReady ( FSM C.#E & 72 8 fir 4 )
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3.2.9 Fapi_getFsmStatus()
iR [0] FMSTAT 27 47-4% (118
RE

Fapi_FlashStatusType Fapi_getFsmStatus(void)

H

oo B

G

ZERHOR [] FMSTAT A7 as (M . %3 A7 4% SOV L B PR 7 7 52 SR PR B AR RV R D S . IEAEEAT . %
BRI P N AR PP NG 75 12 2 A7 L DA T G2 B 48 B M 0 R 8 A i e 75 A AT i e

IR [EE
* 3-2. FMSTAT %775

fir
31 15 | 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
fhm PGV | {#% | EV | {#® | Busy | ERS | PGM g‘% CSTAT | {#® | ESUSP | PSUSP | &%
# 3-3. FMSTAT #HF8FBtH
A FB UL
31-13 |RSVD Jing=d]
12 PGV HIEIIE. WEE , FORTENRERIER RIS RRENMEUS | RET 1T L.
1 RSVD R
10 EV BERIOE . WHEJE , RRIENERIRIETR € T RVFIBRIERIKT U | RRIERRE X . AT BRI
WERT 2 HAE] , SRR IEALY O, WIS RIS B iZ bR &
RSVD R
Busy WHEG , S F R EAE T, B ae R,
7 ERS PR WBIE , SRR NAESYUETE LT BERR R . ZALTE BRI AR E | IR BR 5E BT
TR MEREER , BABSPIER . SERIRER , AR E .
6 PGM GREA . WHEE , ZNRR WYY T IEE AT WA . SRR U 5 E | IR AR 0
ERR. MR | ZAMSEET URWERERN | ARk E.
5 INVDAT TR, WEE , ZARRH P 2R OAFE 0" B L IR "1 BT AE . 1%L Clear Status Ay 41
AR —H FSM a3, BT Tl B B iZir. WHEE , 008 M E NG FE SRR 4 Rt 2
4 CSTAT 4 B 51k, iZAiH Clear Status M4 iE % . X T HLHHR | XL FSM &SR MME—aoR | BN IERIRR
BT HAb A R 285
3 RSVD RSVD
2 ESUSP BESRE . WBE , SRR NS OO B R T R . TR R BRI A & BT
Clear_More @421 , EALREFF R EIRE .
1 PSUSP IR . WEHE , ZNERNABEIRCBREOME B R SR E . 7R R Rk S & ST
Clear_More @42 Hi , AL RFF R BIRE .
0 RSVD RSVD
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3.3.1 Fapi_doBlankCheck()
YA AL A
ME
Fapi_StatusType Fapi_doBlankcCheck(
uint32 *pu32StartAddress,
uint32 wu32Length,
Fapi_FlashStatuswordType *poFlashStatusword)
¥
pu32StartAddress [in] BEHEAT 2 ER AT B XS A A bk
u32Length [in] BT S AR E XK (B 32 AL AL )
poFlashStatusWord [out] H L5 R Fapi_Status_Success , iR [H#/E RS
->au32StatusWord[0] AR L ALE
->au32StatusWord[1] TESE—ANAEZS AL B SR )
->au32StatusWord[2] HEE IR A ( Uh%8 4 OXFFFFFFFF )
->au32StatusWord[3] ANiEH
o

Z R B IR B AR O K (DL 32 AL N AL ) XA , AN R G AT A (BBRIRE ) . Wik
BAEZ AALE |, WITE poFlashStatusWord 2% 3% 1] FH S ik A5 o

PR

I

R [FI{E

+ Fapi_Status_Success ( &3 ) : KIEE M INAAALE AT SRR

« Fapi_Error_Fail ( KW : fae XIBAE=H )

+ Fapi_Error_InvalidAddress ( ‘& : F P AL TC . ARG EIRE R |, 1§25
TMS320F28003x f##=# #5545 F - )
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3.3.2 Fapi_doVerify()
AR AR 1 1 B 96 UE 415 7E [X 42k
RE

Fapi_StatusType Fapi_doverify(
uint32 *pu32StartAddress,
uint32 wu32Length,
uint32 *pu32checkvalueBuffer,
Fapi_FlashstatuswordType *poFlashStatusword)

¥
pu32StartAddress [in] LT X e 4
u32Length [in] FEISUE I XA (A 32 (i A9 )
pu32CheckValueBuffer [in] FHTB0AIE IR 22 i X Hhik . B2 X RN 128 L3 55
poFlashStatusWord [out] i 45 B Fapi_Status_Success , 3R FI#RAEIRAS
->au32StatusWord[0] T REGAIE S s B bl
->au32StatusWord[1] TE B YRER IR R 1Ao7 5 s B a0
->au32StatusWord[2] F A A B
->au32StatusWord[3] ANid A
Ui B

T2 PR A AR 8 LT AR iR B I RE (DA 32 Sz s ) XA, RAE SR AL R IO TE S0 . SRy B FE Bk
W, xsegs Bk AE poFlashStatusWord 34k [0,

R )

G

R [EME
+ Fapi_Status_Success ( 2 @ 5 7€ ) X 35 5124 EE UL AC )
« Fapi_Error_FAIL ( & @ fi& 52 XI5 AL EEE A UTAED )

* Fapi_Error_InvalidAddress ( 2 : H P 2 bbb To AL A CE Btk EErE S | ES 0
TMS320F28003x #2754 FHfo )

&iE
1E F28003x #8344 I , iEEUfEfE/k 0 F /2 AT BCE DCSM OTP AR KT iR 5o hr B | X B8 X5

BHEUE . XATRSSBE—SHERIGEEERK. FHik , FEVCTH P ATACE R DCSM OTP ik
A 0 AL B BEATIRAE (Fapi_doVerify()).
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3.3.3 Fapi_calculatePsa()
THETRE X PSA
ME

uint32 Fapi_calculatePsa(
uint32 *pu32StartAddress,
uint32 wu32Length,
uint32 w32PsaSeed,
Fapi_FlashReadMarginModeType oReadMode)

¥

pu32StartAddress [in] T4 PSA 81 X Sk 4 b

u32Length [in] TS PSAERIX IS ((Lh 32 L1 N HLqL )
u32PsaSeed [in] PSA 5 I Fh F1E

oReadMode [in] {UE T IE# . {#/ Fapi_NormalRead.
UiBA

ZER T u32PsaSeed A 115 M pu32StartAddress JT 461 u32Length 32 i 7 [146 & [X 35k ¥ PSA {8, Mk E
5T PSA Bk,

Rt

G

R [EME

« PSAE (83h)

* OxAS5A5A5A5U ( &M : H P4 IEC R . A SHEBOIEEREE | 120 TMS320F28003x 17 #
HHETFH )

3.3.4 Fapi_doPsaVerify()
MR R € 1) PSA {HIIETR & XI5
RE

Fapi_StatusType Fapi_doPsaverify(
uint32 *pu32StartAddress,
uint32 w32Length,
uint32 wu32pPsavalue,
Fapi_FlashStatuswordType *poFlashStatusword)

SH

pu32StartAddress [in] FF56F PSA {1 X 3G 46 otk

u32Length [in] FT5E PSA (B XIS (LA 32 i 9 54hL )

u32PsaValue [in] Tt X 3 PSA E

poFlashStatusWord [out] I 45 A Fapi_Status_Success , TR EI#RAEIRAS
->au32StatusWord[3] 2Pk PSA

VLA

%R EE IR 8 HHE TR AR IR e KR (DA 32 A AL ) IR |, ARAE ALY PSA [HIRUEASF. THEH Y
PSA {i7£ poFlashStatusWord 2% [1]

FR #5
x
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* Fapi_Status_Success ( {2} )
* Fapi_Error_Fail ( & : 18 5E XI5 $2 4 15 A ITIEC )
* Fapi_Error_InvalidAddress ( & : SRy bbb o8 A A R bk Ve B & S, 1525
TMS320F28003x 174 #FH- )
34 EERH
3.4.1 Fapi_getLibrarylnfo()
R % INAE AP R4S 5
M

Fapi_LibraryInfoType Fapi_getLibraryInfo(void)

N

#

Sy

G|
R HOR FRRE T INAE AP FESm EMI1E B . 1215 B 7E Fapi_LibraryinfoType £t iik Bl 1245 MK R ANTT

 u8ApiMajorVersion - i% APl it EERAS . ZEN 1.
* uBApiMinorVersion - % API ZwiFIRE A S . F28003x #4 CE R A )y 58.
 u8ApiRevision - % API 4w ¥ HIEIT IRAS .

FAPI_F280033_34_EABI_v1.58.11.lib fil FAPI_F280033_34_ COFF_v1.58.11.lib &I hit'5 R 11.

FAPI_F28003x_EABI_v1.58.10.lib 1 FAPI_F28003x_COFF_v1.58.10.lib Ff&iThx5 R 01, 1HSE ,
FAPI_F28003x_EABI_v1.58.10.lib #1 FAPI_F28003x_COFF_v1.58.10.lib [#] Fapi_getLibrarylnfo() < ik B1{&T]
W5 01, A 100 XE—ANCHE , iRk ( AR G ) frid.

+ oApiProductionStatus - iZZm R4 IRES (Alpha_Internal. Alpha. Beta_Internal. Beta. /%)

FRAEREFRE R ="
* u32ApiBuildNumber - ZgmikHEERA S . HTXOARR o f1 B fE.

ZIRA I BRRAS A 0.
* u8ApiTechnologyType - &/x APl SCREFIINAEHIAR . 1% FBOR [FE N 0x4.
+ uBApitechnologyRevision - 7~ APl SCREFIHIARIIETT hix
* u8ApiEndianness - X F28003x #&ff , MFBIRZIRE] 1 (/NfFTTF ) -
+ u32ApiCompilerVersion - - T4wi¥ API ff] Code Composer Studio 0% A % T B IR A S
R [EME
+ Fapi_LibraryinfoType ( &5 %1% APl M REE )
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3.5 SLAThRE
3.5.1 Fapi_flushPipeline()
Jil % FMC it 7K £ [X
W=
void Fapi_flushpPipeline(void)
S8
x
L]
BT IRIET FMC B4l 2247 . (ESHATHERR R AR A E IS, L AE SIS — AN 3F AP IR Z R ET Bt 2247 -
iR [EME
P

3.5.2 Fapi_calculateEcc()
TFE it ht F1 64 71 ECC

ME
uint8 Fapi_calculateEcc( uint32 wu32Address,
uint64 wé64pata)
BH
u32Address [in] FFi15 ECC 1t 64 fr{Ef4HhE
u64Data [in] FTHE ECC 1 64 {8 ( NR /NG -39 IR )
Ui BH

Z R BCK T LB R HETE N ) 64 475557 K ECCo AN 7R BN R BRI A2 B ik . TMS320F28003x [A A7
API Fi 5T A3,

IR [EE

* IR 8 fir ECC ( FL2mE 16 ik HI{E ¥ = 8 £i7 )
o IR AERR | 16 SR [FIME )y OXDEAD

3.5.3 Fapi_isAddressEcc()

ok A T N A7 2% ECC #%[A]

W=

booTlean Fapi_isAddressEcc(
uint32 wu32Address)

¥

u32Address [in] T R B AT ECC ikl 2 1] (g ik
L]

W RS T ECC bk = [a] , W iZ ek #uk [F] TRUE | 7503 [5] FALSE.
R [EME

* FALSE ( HitbANfE ECC Hihk=s[H N )
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* TRUE ( #ilibfi7 T ECC b= [A] )

3.5.4 Fapi_remapEccAddress()

ARIECC Mk 44 1 3 w5 31 3 b bk 7 1)
RE

uint32 Fapi_remapEccAddress(
uint32 w32EccAddress)

B
u32EccAddress [in] L F U ECC Hhlik

Ui Be

Z R HOR [F1 25 58 (NAF ECC Hulik i EREF NAF k. 4 F P ARZELE C 0 ECC ik Abxt ECC H AT ey |, n]
DS 3% BR B BOGT N () T R4 ik . 157E R, Fapi_issueProgrammingCommand() B8 %07 5 — > 3 B 51 ik i
ASJE ECC ki ( BIf#/27E Fapi_EccOnly B0 ) .

R [EME

32 frENFFEHE

* OXFFFFFFFF ( 342 4EH) 72 ECC #ihk T2k )

3.5.5 Fapi_calculateFletcherChecksum()
R4S € HIIE AT 755 Fletcher #5641
B

uint32 Fapi_calculateFletchercChecksum(

uintlé #*pulébData,
uintlé wléLength)

SH

put6Data [in] TR AN R I H hE
u16Length [in] THEAPEL AT 16 fr M EE

Ui H

ZRR BN TR BEE R 16 A7 IR AL b 464 i 32 47 Fletcher 236 A1

R [EME

32 fii Fletcher #56A1E

4 HEFEH FSM Fife

4.1 FHl] B

SR CEERR . UG BT S A A TSR UE R T O R, R AR LR
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FEZZ NI FSM Jife

4.2 HEE KB G
4-1 #3R 7 B X B TE. AREZER , ST 3.2.2.

-Configure system clock frequency
-Configure wait-states . I No
-Configure watchdog (if needed) Fap::;c ;egﬁ:ﬂ:?ﬁ%ﬁiﬁ) .

Call Fapi_initializeAPI()

}

Call Fapi_setActiveFlashBank()

}

Call Fapi_issueAsyncCommandWithAddress()
Supplying command and starting address

Fapi_getFsmStatus() == DUT fails erase

Erase another sector?

& 4-1. HFFRERIE

4.3 HEE A A B RR TR
4-2 38 T INFF A AR TR . AREZER , HS 6 3.2.3,

{ Start }

A

A

-Configure system clock frequency
-Configure wait-states
-Configure watchdog (if needed)

No

Fapi_checkFsmForReady() |=
Fapi_Status_FsmBusy

A

Call Fapi_initializeAPI()

A

DUT fails erase

Fapi_getFsmStatus() ==

Call Fapi_setActiveFlashBank()

A

call Fapi_issueBankEraseCommand()
supplying starting address and sector mask

& 4-2. HEFER T AR

30 TMS320F28003x /577 API /& 1.58.11.00 ZHCUAOOC - NOVEMBER 2022 - REVISED NOVEMBER 2023
TR

English Document: SPRUJ27
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUAO0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUAO0C&partnum=
https://www.ti.com/lit/pdf/SPRUJ27

13 TEXAS
INSTRUMENTS
www.ti.com.cn FEZELT FSM JifE

4.4 HEE K RFEHURE

4-3 H3h TSP REAT AR ISR . IR EE HI T G IRHERE RO BERR U R 1 P AT SR 1) s X BAF fik
k. BREZER , ESHTT 4.2

-Configure system clock frequency
-Configure wait-states
-Configure watchdog (if needed)

Fapi_checkFsmForReady() !=
Fapi_Status_FsmBusy

Call Fapi_initializeAPI()

}

Call Fapi_setActiveFlashBank()

}

call Fapi_issueProgrammingCommand()
supplying starting address, data, and mode

Fapi_getFsmStatus() == 0

DUT fails prorgam

More data to program?

B 4-3. R MmN
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5 52 EMRKIE A A R B

1.

10.

RELEHAT Fapi_initializeAPI() B , A <Xt A7 APl 2 /R AT #HId64 . R | 75458 AT T AR N A7 API
BB AT, WHAT IZERE— K. ERZWHAZERE. B2, RPN AR ST R AR A
FERPREIE (XFEGARD I ) |, B2 i ek 2.

TEHAT Fapi_initializeAPI() Z 81 , F ' R FE 0 Jihfa O 8 BT 75 0% A2 I E#fic & PLL. 5 VER |, driverlib
T2t SysCtl_setClock() il f# ] DCC sl TiX— . SysCtl_setClock() i F
SysCtl_isPLLValid() {1 DCC ki { PLL 4 kb T WUVER P . H % DCC BRI E Z ARG R | E3
] B AR E B Z25 Flt

WL F PN AR 25 L A 7 25 A7 8% 2 () 4 5 R LD A 42 25 T DR 36 JR AT T B2, U] LLSE ot {8 ) ERAD
BEHORSIEL. 5% ERAD I MVEANE B | S SHR e AR S % Tt

¥ Fapi_BlankCheck() F T IANA7 LR bbb yE I, BRI A A AN ) ECC BEFIHLBETE R . AN B X 1)
ECC Huhik v [ 75 85 1F % FHEE R 1) 7 g s gl R R a

FA P N FH AR e 008 A Z0URR 31 7 24 Ff ECC_ENABLE 254725 NINAF B2 HUSR I 42 )3 F ECC PP Thag. INAF
API i /A 2 %5 /7 %% . T ER , ECC_ENABLE 7£ LR BRIA S . (R , B SRR 800 € S NMI
ISR FIIAAE single-bit 4% ISR, DL AE 0L 0 N AN FIAS AT 4] 1E (Y INfF4 % . 45 9% FLASH_ECC_REGS %1%
BEZ VMG R | ESHBRR T HEASETFM.

WS P B AR 00 2 A B R I B DR (NG L, AT ORI 1) S 38, P B FH AR 7 T DU RE
0, FETH A INAFE R R IR AI/ICRC . VCU CRC fRidk ] TS PiX — 5. 5% VCU CRC Fib [T £ ¥
HER  ES MBI EEARSHTM.

WS F PN AR 1) 2 A b SR I I N A7 2 A7 A 25 (8], TR DR 2 A7 A L B 1 se B, S A2 7 mT A
TXFEML , T N A7 27 A7 85 A7 0 BB AL B A/CRC

WS P R AR 7 B 22 b BRI AE AT G AR AR BR A S5 50 E (A CPU 2L ) INFE NS, B AT Bl
{# /il Fapi_doVerify() 1 Fapi_doBlankCheck() KL IF [N 47 P 25 -

NAE AP A& T T TRC B/ 4847 . - RO FR 7 o] DA B 110 AR 8 75 ZEX g A7 459 ( 7EINAE AP R
B 2 [ 47 R AT S A CPU 11 28 ISR )

R RAM BN A7 R I INAF APLARES T LR R BE AN 2 (il HEkd o in) @ ) g as , W24 CPU %
RPATINTE APl BB | TRES IR ARIRTE A FEEE (ITRAP). I | 7 S IREFE & X ITRAP ISR i it
FKHEt.
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A PRSP &
A NFERESHLAT L

R A1 NFRRESHL 4

iR BeEA e it APl R
F T 5030 gm AR 2T AT G 21 . Fapi_issueProgrammingCommand()
Program Data ARES:Lhiln Fapi_ProgramData Fapi_issueProgrammingCommandForEccAddress()
- o e
Erase Sector ET%@TEE%ﬂ%MWﬁ)ﬁ Fapi_EraseSector Fapi_issueAsyncCommandWithAddress()
Erase Bank | F T-#i: INfEA7- A4 | nik#% | Fapi_EraseBank Fapi_issueBankEraseCommand()
{8 FHR AL J X RS
Clear Status | j&ER RS 1728 Fapi_ClearStatus Fapi_issueAsyncCommand()
Program I N . .
Resume R 5 R g R TR Fapi_ProgramResume Fapi_issueAsyncCommand()
Erase . N . .
Resume R i B iR Fapi_EraseResume Fapi_issueAsyncCommand()
Clear More TERIR S SRR Fapi_ClearMore Fapi_issueAsyncCommand()
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B ks AR E
R B-1. fkad R AR i E
THRS7E RERME
TI C2000 %i 1¥%% TIv21.6.0.LTS 85 s A
--float_support fpu32
--opt_level P
--opt_for_speed 2
-fp_mode FERG
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C HinEREfE R
C.1 TMS320F28003x [H 77 API P&

% C-1. C28x HHA/»

A TR Ky ( PAFRBAATL )
Fapi_calculateEcc 47
Fapi_calculateFletcherChecksum 44
Fapi_calculatePsa 25
EFEXSLL R 71

¢ Fapi_isAddressEcc

Fapi_checkFsmForReady 14
Fapi_doBlankCheck 135
EFFXTLLF R EHT T -

* Fapi_flushPipeline
* Fapi_isAddressEcc

Fapi_doVerify 15
ETEXSLL R A 71
* Fapi_flushPipeline

* Fapi_isAddressEcc

Fapi_flushPipeline 21
Fapi_getFsmStatus 7
Fapi_getLibraryinfo 31
Fapi_initializeAPI 46
Fapi_isAddressEcc 35
Fapi_issueAsyncCommand 32
Fapi_issueAsyncCommandWithAddress 127
EFFNS LR EH) T

* Fapi_setupBankSectorEnable

Fapi_issueBankEraseCommand

Fapi_issueFsmSuspendCommand 51
Fapi_issueProgrammingCommand 650
EEX L F R 7

* Fapi_calculateEcc
* Fapi_setupBankSectorEnable

Fapi_issueProgrammingCommandForEccAddresses 21
G LR EHT T -

* Fapi_calculateEcc

* Fapi_setupBankSectorEnable
* Fapi_remapEccAddress

Fapi_remapEccAddress 62

Fapi_setActiveFlashBank 61

GITXTLL R ECH) 714 -

* Fapi_calculateFletcherChecksum

Fapi_issueBankEraseCommand 170
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D typedef. & X. MEMZEH
D.1 KA 5E X

#if defined(__TMS320C28XX__)
typedef unsigned char boolean;
typedef unsigned int uint8; /*This is 16 bits in C28x*/
typedef unsigned int uintl6;
typedef unsigned long int uint32;
typedef unsigned long long int uint64;
#endif
D.2 X
#if (defined(_TMS320C28xx__) && __TI_COMPILER_VERSION__ < 6004000)
#if !defined(__GNUC_)
#error “F021 Flash API requires GCC language extensions.Use the —gcc option.”
#endif
#endif
#ifndef TRUE
#define TRUE 1
#endif
#ifndef FALSE
#define FALSE 0
#endif
D.3 Mz
D.3.1 Fapi_FlashProgrammingCommandsType
HAf4 Fapi_lssueProgrammingCommand() H{# F I AT A 7] gEAE 2.
typedef enum
{
Fapi_AutoEccGeneration, /* This is the default mode for the command and will
auto generate the ecc for the provided data buffer */
Fapi_Dataonly, /* command will only process the data buffer */
Fapi_Ecconly, /* command will only process the ecc buffer */
Fapi_DataAndEcc /* command will process data and ecc buffers */
} ATTRIBUTE_PACKED Fapi_FlashProgrammingCommandsType;
D.3.2 Fapi_FlashBankType
F 487 IEAEAT AN N A A7t
typedef enum
{
Fapi_FlashBankO,
Fapi_FlashBankl,
Fapi_FlashBank2
} ATTRIBUTE_PACKED Fapi_FlashBankType;
D.3.3 Fapi_FlashStateCommandsType
Forh 05 B AT RE ) TN AR S HL A 2 o
typedef enum
{
Fapi_ProgrambData = 0x0002,
Fapi_EraseSector = 0x0006,
Fapi_EraseBank = 0x0008,
Fapi_ClearStatus = 0x0010,
Fapi_ProgramResume = 0x0014,
Fapi_EraseResume = 0x0016,
Fapi_ClearMore = 0x0018
} ATTRIBUTE_PACKED Fapi_FlashStateCommandsType;
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D.3.4 Fapi_FlashReadMarginModeType
HA & pra ] RER N AR ST 672 .
typedef enum

Fapi_NormalRead = 0xO0,
} ATTRIBUTE_PACKED Fapi_FlashReadMarginModeType;

D.3.5 Fapi_StatusType
FO AL A ] BE IR ml AR RS AR 1 2282 .

typedef enum
{

Fapi_Status_Success=0, /* Function completed successfully */
Fapi_Status_FsmBusy, /* FSM is Busy */
Fapi_Status_FsmReady, /* FSM is Ready */
Fapi_Status_AsyncBusy, /* Async function operation is Busy */
Fapi_Status_AsyncComplete, /* Async function operation is Complete */
Fapi_Error_Fail=500, /* Generic Function Fail code */
Fapi_Error_otpChecksumMismatch, /* Returned if OTP checksum does not match expected value */
Fapi_Error_Invalidbelayvalue, /* Returned if the calculated RWAIT value exceeds 15 -
Legacy Error */
Fapi_Error_InvalidHclkvalue, /* Returned if FClk is above max FClk value -
FClk is a calculated from SYSCLK and RWAIT */
Fapi_Error_InvalidcCpu, /* Returned if the specified Cpu does not exist */
Fapi_Error_InvalidBank, /* Returned if the specified bank does not exist */
Fapi_Error_InvalidAddress, /* Returned if the specified Address does not exist in Flash
or OTP */

Fapi_Error_InvalidReadMode, /* Returned if the specified read mode does not exist */

Fapi_Error_AsyncIncorrectDataBufferLength,

Fapi_Error_AsyncIncorrectEccBufferLength,

Fapi_Error_AsyncDataEccBufferLengthmismatch,

Fapi_Error_FeatureNotAvailable, /* FMC feature is not available on this device */

Fapi_Error_FlashRegsNotwritable, /* Returned if Flash registers are not writable due to

security */

Fapi_Error_InvalidCPUID, /* Returned if OTP has an invalid CPUID */

Fapi_Error_InvalidBaseRegCntlAddress, /* Returned if base address of register control is
incorrect */

Fapi_warning_BaseRegCntlAddressMismatch /* Returned if base address of register control is
incorrect */
} ATTRIBUTE_PACKED Fapi_StatusType;

D.3.6 Fapi_ApiProductionStatusType
BARFIH T AP AT EEHIAN R A PR A AE

typedef enum
{

Alpha_Internal, /* For internal TI use only. Not intended to be used by customers */
Alpha, /* Early Engineering release. May not be functionally complete */
Beta_Internal, * For internal TI use only. Not intended to be used by customers */
Beta, /* Functionally complete, to be used for testing and validation */
Production /* Fully validated, functionally complete, ready for production use */

} ATTRIBUTE_PACKED Fapi_ApiProductionStatusType;
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D.4 4
D.4.1 Fapi_FlashStatusWordType
TG T A 75 2 5O RS PR oR Fioh iR [BDR A
typedef struct
uint32 au32Statusword[4];
} ATTRIBUTE_PACKED Fapi_FlashStatuswordType;
D.4.2 Fapi_LibraryInfoType
TR APIHE B ST -
typedef struct
{
uint8 u8ApiMajorversion;
uint8 u8ApiMinorversion;
uint8 u8ApiRevision;
Fapi_ApiProductionStatusType oApiProductionStatus;
uint32 u32ApiBuildNumber;
uint8 u8ApiTechnologyType;
uint8 u8ApiTechnologyRevision;
uint8 u8ApiEndianness;
uint32 u32ApiCompilerversion;
} Fapi_LibraryInfoType;
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E 31784 701 (PSA) Hix
E.1 REFEL4ER

Fapi_doPsaVerify() 1 Fapi_calculatePsa() ek £ fs FH IFAT745 44 704 (PSA) Hik . IX L8 pR H0d % H T3k N A7
xR A TR |, LT e R EIER . PSA B4 T FE G2 W

f(X) =1+ X + XA2 + XA22 + XA31

uint32 calculatePSA (uint32* pu32StartAddress,
uint32 u32Length, /* Number of 32-bit words */
uint32 u32InitialSeed)

{
uint32 u32Seed, u32SeedTemp;
u32Seed = u32InitialSeed;
while(u32Length--)
{
u32SeedTemp = (u32Seed << 1)A*(pu32StartAddress++);
if(u32seed & 0x80000000)
u32seedTemp A= 0x00400007; /* XOR the seed value with mask */
u32Sseed = u32SeedTemp;
return u32Seed;
}
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F ECC it+& &
FA REELER

N R BT TS E K 64 Ao SR HbE (o ARl ) MIAHRLE) 64 A 8dE K ECC.

//
//Calculate the ECC for an address/data pair

uintl6e CalcEcc(uint32 address, uint64 data)
{

const uint32 addrsyndrome[8]

{0x554ea, OxObadl, 0x2a9b5, 0x6a78d,

0x19f83, 0x07f80, 0x7ff80, 0x0007f};

const uint64 datasyndrome[8] = {0xb4dlb4dl4b2e4b2e, 0x1557155715571557,
0xa699a699a699a699, 0x38e338e338e338e3,
0xc0fccOfccOfccOfc, OxffOOffOOffO0ffoo,
0xff0000ffff0000ff, O0xO0ffff0Off0000ff};

const uintl6 parity = Oxfc;
uint64 xorbData;
uint32 xorAddr;
uintlé bit, eccBit, eccval;

//

//Extract bits "20:2" of the address
//

address = (address >> 2) & Ox7ffff;
/

//Compute the ECC one bit at a time.
//

eccval = 0;

for (bit = 0; bit < 8; bit++)

//
//Apply
//

xorAddr
xorData

xorAddr
xorAddr
xorAddr
xorAddr
xorAddr

the encoding masks to the address and data

address & addrsyndrome[bit];
data & datasyndrome[bit];

//
//Fold the masked
//The result will

xorAddr
xorAddr
xorAddr
xorAddr
xorAddr

//
//Fold the masked
//The result will

xorData
xorData
xorData
xorData
xorData
xorData
//

//Merge
//

XxorData
xorData
xorData
XxorData
xorData
XxorData

address into a single bit for parity calculation.

be in the LSB.

A
A
A
A
A

(xorAddr >>
(xorAddr >>
(xorAddr >>
(xorAddr >>
(xorAddr >>

data into a single bit for parity calculation.

be in the LSB.

A
A
A
A
A
A

the address

(xorbData >>
(xorbata >>
(xorData >>
(xorData >>
(xorbata >>
(xorData >>

and data, extract the ECC bit, and add it in

eccBit = ((uintl6)xorbData A (uintl6)xorAddr) & 0x0001;

eccval

|= eccBit << bit;

//
//Handle the bit parity.For odd parity, XOR the bit with 1

eccval A= parity;

return eccval;
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