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1. X C &I

AEE, flash F7 A 3—Z M iz, Code Flash fHisiE & #a 2 e 2 2 8in 2 BAJE T DB, EhEmERS
MEIF, Tur 7 LREOSE L L TIHMBEVET,

2. FARE
g BEEE E &
BSP Board Support Package
CG Clock Control and Operation Mode
FLASH Flash Memory
Timer T32A : 32-bit Timer Event Counter
UART Universal Asynchronous Receiver Transmitter

3.BETARXaAVE

FXaAyhk 5%
T—2L—F FAT B MCUDT—F L — FEBBLTI S
YIF7LVVAI=aTI FIFT 2K IPDYI7LURR=-aTILESBLTESY

7IUr—>a/—F

MCU FiFzsBaE FIAY S MCU MAGBAEZSHEL T S0
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A.®WEHTNTOTS5 L

P rIwil=VisIN

S

FLASH Code

FLASH Code #8705 5 A

5. @R

H>TILY Tk main

Interrupt

Board{&kiFEE
Board Support
LED SW Timer Uart 10 Package
(LEDSAT/SHAT UIT) (SWHR{FLIE) (1ms&-1< AP) (UARTH S 32) (R— NEESE
o1AE)
PORT T32A CG UART FLASH
AU T TSI AU DT SIS AU T TSI RUDTSIVEIE| | RUTTSIVEIE
PORT T32A CG UART FLASH
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6. 4> FIFAJ 5L FLASH_Code

BSP_PSW_ 1245 Z &2, CODEMEIKA & CODEfEEBA A %2 . CODEMEIKRAR £ 5%
YT R,

6.1. B4k - BEWE

CODE fEik A OLFR % 4T L £,

@ BSP PSW 1 ##F4+5¢. BSP LED 1 & BSP LED 3 % 1 #E#H A3, BSP_LED 2 + BSP_
LED_4 #W/T L £,
CODE #Ei% A % RAM_A |, CODE #/% B # RAM_B |23 L. CODE fEik D5 — % 2% L £,
CODE #Ei% A |2 RAM_B ®N% % . CODE %l B I RAM_A DN % X AL E T,
CODE f#i% B OAFE RN EI TS, BSP_LED 1 & BSP_LED 3 #i44T. BSP_LED 2 & BSP_LED 4
1A AL ET,

6.2. EF9 S HLEE

A DT TREO LB Y T,
BSP Channel @ Port %1 2 Ti&, MCU FMGHE LSV £,

HOO

IP F ¥RV Sl
PORT(Push- o .
Switch) BSP_PSW 1 ANV NN H—H
T32A BSP T32A TIMER 1 | A V& —/N)LB A T—
BSP_LED_1 EERERR
BSP_LED 2 ENERERR
PORT(LED) BSP_LED 3 EhEMERE A
BSP_LED 4 EhEMERE A
UART BSP_UART _1 A—ZFI)LV T MBIER, BIMfELogHAZEHALET

6.3. EAHT BHEYiAH

L) AH Tl L =
INTUARTORX UART Z{E5ETE| Y AHNE, imKEER
INTUARTOTX UART ZE{E5ETE|YAHNIE, imKEBEER
INTUARTOERR UART T5—Z|YAHIE, mKEER
T32A 24 <—A
INTT32A00A IMsBRAR—NYUE—A VD YA ~, REEH. SWLER
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6.4.aAv74L—>3Y

mainc 27 4 L —a VRTE

avI4JL—>av wElE BT
pe Code Flash

CODEf&IZA Blockl
pe Code Flash

CODEwmimE Block2

CODE#gHiH 1 X 0x1000 S;QP% 48t AB WIBTER(FER)T % Code Flash

RAM_A - CODE #Eig A @ Backup A RAM

RAM_B - CODE %15 B ® Backup Fi RAM

EIFA 0.5Hz(2000ms) .

Duty A 50% BSP_LED 1 O & i#EH

FE1#3B 0.5Hz(2000ms) .

Duty B 50% BSP_LED 2 O & i#E#

FEIHiC 0.5Hz(2000ms) i

Duty C 50% BSP_LED_3 ? =iRk/E

FE#iD 0.5Hz(2000ms) -

Duty D E0% BSP_LED_4 O =iEH

6.5.2—=3FI)ILY 2 FHAHI
6.5.1. IEHE

Excecute Program A
Please Press the S4

RAM trasferring.
Erasing.

Rewiting.
Finished.
Excecute Program B
Please Press the S4

6.5.2. HEIS—RER

Excecute Program A
Please Press the S4

RAM trasferring.
Erasing Error!!
Excecute Program A
Please Press the S4

6.5.3. BERAH IS —RER

Excecute Program A
Please Press the S4

RAM trasferring.

Erasing.

Writing Error!!
Excecute Program A
Please Press the S4
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7. 79574 ET4—H
7.1. main

BSP#Hi1t
bsp_initialize()
Variable#l#i{t

variable_initialize()

Driver#Jf#i{t
driver_initialize()

|
e
(ML LIetsa] [ IS—TOERCEE j

proc = PROC_ERROR

l

A 4

Application#J#{t
application_initialize()

[FIEMEICRER LB E]
[FIEME(CRIN LB E]

proc = PROC_ERROR

IS—TJOtRCHE j

-
)l
A
4 R
CGATSIU MCCGD
7 RLAZ1&#M
p_cg->p_instance = TSB_CG
A J/

A

(" ceowupmmEE )

cg_set_warm_up_time(p_cg,
CG_WARM_UP_SRC_IHOSC1,
WU_TIME_INT)

N
IHOSCE/F3FR] ]

cg_ihoscl_enable()

)

A

WUP%S A YHta
cg_start_warmup()

)
——

A

WUPHTHS
cg_wait_warmup()
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[IDLEZ Ot 2DHE]

(BT O DIBE]
(PROC_IDLE)

(PROC_START)

[RAMELE T O 2 DIBE]
(PROC_RAMTRANSFER)

memcmp(cmp_data, data_a,
sizeof(cmp_data))

SswiLE
sw_task(&instance.swli])

XFFUIRE
printf("RAM transferring ¥n")

[RBEOSWHHDHE]

[F—onELLEE] [F-onESHa]

y

LED/(&—>8%E
LedPattern = 1

LED/ (5 —>8E
LedPattern = 0

) (

] [£SWOIEHHET LIZBE)

_ METOERCHE
XFIIET proc = PROC_ERASING
printf("%s" (const char *)&data_a[0])

printf("Please press the BSP_PSW_1 ¥n¥n")

[TS5-TJOt2SDI5E]

AR et
timer_start(&instance. timer)

FAI—fEIE
timer_stop(&instance. timer)

A-¥-JO0J5463E—
copy._user_program()

IS5y SaR—S0— KERM
instance. flash.init.first_page_code
= FC_CODE_FLASH_PAGE8

J5ySaR—SO—KHE
fc_erase_page_code_flash
(&instance. flash)

CHEICKRRLIZEE]

CHETDEROBE]
(PROC_ERASING)

[CHECHLIISE]

\ 4

TORRICEE

HELS—
proc = PROC_ERACE_ERROR

R )

I3y aNR—ST0—RE#
instance.flash.init.first_page_cod
e = FC_CODE_FLASH_PAGE16

[PHECKRMUEBE LIEBE] [PHECAINLIISE]
A 4
HELIS—TOtRICEE XFFIRT
proc = PROC_ERACE_ERROR printf("Erasing. ¥n")

BREDHFTOLRICHE
proc = PROC_REWRITING

[IS5—-TJOtRoBa]

Application#& T {02
application_finalize()
Driveri& TR
driver_finalize()
BSP#TLE
bsp_finalize()
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rewrite_user_program()

[BREAHTOERDHE] [ETIOCROBA] [BEAHTS—TOLRDHAE] [5%’5’15*JDEZ®‘%]
(PROC_REWRITING) (PROC_FINISHED) (PROC_WRITE_ERROR) (PROC_ERASE_ERROR) ., Y
v [ERLSOISA]
SCFFIRT XFFIRT SXFFIFRT IS—TOtRCHE
A—-Y—TOJSLBEZAH printf("Finished. ¥n") printf("Writing Error!! ¥n") printf("Erasing Error!! ¥n") proc = PROC_ERROR

A 4 h 4 A 4
IDLET O RICHE IDLEZ Ot RICHE IDLEZ Ot RICHE
proc = PROC_IDLE proc = PROC_IDLE proc = PROC_IDLE

[BEEAHKBDEE] [FESAHRNDEE]

BEAHIS—TOCRICHE XFFIRR
proc = PROC_WRITE_ERROR printf("Rewriting. ¥n")

®TTOERICEE
proc = PROC_FINISHED

A

©2023 2023-10-16
Toshiba Electronic Devices & Storage Corporation 9/ 20 Rev 1.0



TOSHIBA

Application Note

7.2. Copy_Routine

i
«

A
[dest_addr(:ROM?—'—@:l E—j

*dest_addr = *source_addr

[OE—ULTWRWT—IhHD1548]

[DE—#&TULEBE]

[REDT —FDH A XH¥1lor2or3LNDIHE]

[REDT - DY A Xh'1or2or3DIHE]

REDOT—5 DY B8

tmps = tmps & (~mask)

tmpd = tmpd & (mask)
*dest_addr = tmps + tmpd

i
«

) 4

@®

7.3. copy_user_program

Copy_Routine(DEMO_A_RAM,

1-¥-7OY5L0E—
DEMO_A_FLASH, SIZE_DEMO_A)

A
| 1-¥-7O0Y5L3E— I

Copy_Routine(DEMO_B_RAM,
DEMO_B_FLASH, SIZE_DEMO_B)
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7.4. rewrite_user_program

JI35v S a8ENHE
p_flash->init.src_address = DEMO_B_RAM
p_flash->init.dst_address = DEMO_A_FLASH
p_flash->init.size = SIZE_. DEMO_B

A 4

d—RISY>1&8EFAH
fc_write_code_flash(p_flash)

[BERAHERDHE] [BSAHRNDBE]

J5v S 8EEVIHE
p_flash->init.src_address = DEMO_A_RAM
p_flash->init.dst_address = DEMO_B_FLASH
p_flash->init.size = SIZE_DEMO_A

RDEICTIS—ZRE
retval = TXZ_ERROR

d—RISY>18EAH
fc_write_code_flash(p_flash)

E SNy
[BFAHEBRDEA]
EDEICIS—%8E
retval = TXZ_ERROR
< v
®
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7.5. variable_initalize

UARTAT ST AL
T32AAT > 1 MHAE
FLASHAZ' ST o ML
TimerAJ'> 1o MIHME
CGAT'> T U MIKME

Va

[ SWAT S & MMIRME j [HEFTDSWHHB5E]

<

[ESWZRTE LUIEE]

2

[ LEDAT' ST U MFAE j [%EFDLEDN' B DHE]

~ -

[ZLEDZEE UTTImE]

IDLED’ O RI(CERE
proc = PROC_IDLE

@
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7.6. driver_initialize

FrORIVESIE
bsp_get_timer_ch

(BSP_TIMER_1MS)

[chiDiEE] [ch20i5&] [ch3DiEE] [ch4diEE] [ch5D5E] [t E]
[chodiga]
h 4
T32AAT ST UM T32AAT STV KNC T32AATSI UM T32AATSIURC T32AAT ST UM T32AAT ST U RC T32AAT ST U KT
T32Ach0D7 RL R %E1&H T32Ach1D7 RL X %18 T32Ach20D7 RL R Z1&# T32Ach30D7 RL X Z1& T32Ach4D7 RL R Z18# T32Ach507 RL X Z1&# NULLRA > 5 & 1B
p_t32a->p_instance p_t32a->p_instance p_t32a->p_instance p_t32a->p_instance p_t32a->p_instance p_t32a->p_instance p_t32a->p_instance
= TSB_T32A0 = TSB_T32A1 = TSB_T32A2 = TSB_T32A3 = TSB_T32A4 = TSB_T32A5 = MAIN_NULL
A 4
T32AAT ST UM
E—RLSZ250D
MRREZIEN
p_t32a->init_mode.mode.halt =
T32A_DBG_HALT_STOP
p_t32a->init_mode.mode.mode =
T32A_MODE_16
[T32AATST UM

NULLDIBA]

T32AMHAE
t32a_mode_init(p_t32a)

[MEEICRI LIEIBE]

A 4

ISYSaATSIV NEE
flash_t *p_flash = &instance.flash

)

[FIHMEIC KRB LI ImE]—

IS5 MEE
p_flash->p_instance = TSB_FC
p_flash->init.status = FC_SRO_RDYBSY
p_flash->init.num_of_pages_code = 1

A 4

ROBEZIS—ICRE
result = TXZ_ERROR
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7.7. driver_finalize

T32A#T
p_t32a->p_instance =
MAIN_NULL
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7.8. application_initialize

1ms Timer#JHAE%E

A 4

1ms Timer#J#i{t
timer_initialize(p_timer)

A

( LED#HAEE j

A 4

LED#{t
led_initialize(p_led)

[RAVBEDLEDN 5 3155]

[

[@LED%%}J,HIM =)
+<

SWHIHAERIE

¢ [REMEDSWH' S BDI5E]

SWiIHA{E
sw_initialize(p_sw)

TC

[@SW’&?)JE'@{K L1EBa]

UARTEEF v >RIVERG
bsp_get_usb_uart_tx_ch
(BSP_USB_UART_0)

~

54 ) USRS
[UARTODA] [UART1DI8&] [UART20I8&] [ERLSIDBA]

Fr>xI=0 FroxI=1 FroxRI=2 Fr oI =12UL
param_p_reg = param_p_reg = param_p_reg = param.p_reg =
TSB_UARTO TSB_UART1 TSB_UART2 MAIN_NULL

A4
UARTESE
(R—L— . =2 - (5 -
IS—EAd)

[Fv>3ILE DDBA] [F v >RILRLDBE]
EDIECUARTIMLIES R 5E ROEZIS—([CEBE
result = result = TXZ_ERROR

uart_io_initialize(&param)

<
<
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7.9. application_finalize

;

SWHT
sw _finalize(&instance. sw[l])

é [REEDSWH S BEE]

[E£SWoDE E’&EEE UTE5A]

LED%"T
Ied _finalize(&instance. Ied[l])

% [RIEEDLEDN B B15HE]

[2LEDDREZEE UIZBE]

%

[UARTSRSZEDISA] [UART&E%&'%D%A]
UART#*T
uart_io_finalize()

==
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7.10. B|YAH

FORAHFOHL IO

RELAHFE
irq_usb_uart_rx(BSP_USB_UART_O,
BSP_USB_UART_1)

A
( BSPORX IRQ/\> KSEFUIHT j

uart_io_rx_irq_handler()

A

RS54 )\DIRQ/\> RSEFUIHT
uart_receive_irq_handler(&instance.info.
uart)

A
[ I1—YEHDIRQ/\> RSEFUHY j

EDRAHFUHL 70—

RETAHFE
irq_usb_uart_tx(BSP_USB_UART_0,
BSP_USB_UART_1)

A 4
( BSPOTX IRQ/\> KSEFUHT )

uart_io_tx_irq_handler()

A 4

RS54 )\DIRQ/\> RSEFUIHT
uart_transmit_irg_handler(&instance.info
.uart)

A
( I1—YEHDIRQ/\> RSEFUIHY

—

EDRAAHFUHLTO—

BEIS—TERAHRE
irq_usb_uart_err(BSP_USB_UART_O,
BSP_USB_UART_1)

Y
( BSPOERR IRQ/\> RSEIUHT j

uart_io_err_irq_handler()

A 4

RSAJDIRQ/\> RSEFTIHT
uart_error_irq_handler(&instance.info.ua
rt)

A 4
( IA—YERDIRQ/\> RSEFUIHT j

FORAHFUOHLIO—

1msBT E(CEIAHFE
irg_timer(BSP_TIMER _1MS)

A 4
( BSPOIRQ/\> KSEFUHT j

timer_irq_handler(&instance.timer)

A 4

RS54 )\DIRQ/\> RSEFVHT
t32a_timer_IRQHandler(p_t32a)

Y
( I1—YEROIRQ/\> RSEFUHT j

sw_state_change_handler

[SWHRENTLZi54]

[SWHHREN TSR]

[REEERDPSWH BN\ D
IS-JOERMDBE]

[PSW1DIEAE]

RAMERT O RCHE

proc =
PROC_RAMTRANSFER

[PSW 1L DI ET—P

[SWOREN B> TLB]

A

[£PSWHERHR T 3 2N IS —TORDIEE]
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timer_interval_handler

<
<
Y

w_1ms_timer_handler(&instance.sw[i])

( 1ms Timer/\> KSEWUHT )
S

[FUHUTORNSW/\> RSHHB15E]

[2SWD/\> RSIFGHE UIET UIEBA]

— &

[LEDS§4T] [LEDsRAT]
| |
[HD> b > LED_ONKs/ & [AEEEMSH]
[#9> b < LED_ONK;R] D> b < LED_ONBSRE+OFFEF]
v v
PO ZOIUAS S ( HAIVMOIAY B alopd oV pd
count[i]++ count[i]++ count[i] = 0
LEDXT 7 520N LEDE{T I 520N
onfi] =1 onfi] =1
Y
[T 5D OFFDIBAE]
[TI52J0NDIBA]

[LED1. LED3#lfHiIzE]

LEDAT S 1Y MEE
p_led = &instance.led[i]

[LED/ {5 —>h0mi5a] [LED/tF—>hiostina]

[LED1. LED3LtDi5E]

LEDAT S 1 U MEE
p_led = &instance.led[i]

A
' LEDAT ST U MEE ' s N BIEA
p_led = &instance.led[i] RBGEDLEDA B B85
A
LEDHT
led_turn_off(p_led)

[LED/ (& —>h0miga]

LEDsAT LEDSHT
led_turn_on(p_led) led_turn_off(p_led)

LEDHT
led_turn_off(p_led)

4

[£LEDDREN'TTT LIZHA]
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8. FTEE
Revision B s EHIAH
1.0 2023-10-16 | #kR
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BamyYEHLEOBREND

MBASHIEZBLIRZEZO SR L VTR SHZ LT %4 L nE4,
AgphclfisnTcnanNn—FKoxz7, Y7 MV ZTBLIOVATLAEZLUT TREG ) EvinET,

o ABUILTET HEIME. KEROBEANRIT, BIFOESLREIZL Y PERLICERINLZ RO £7,

o CEICL D YO HEFMOKH 2 LICABBORBHREE CE T, £/0, XFEICL 2 UEOFEFOKH 215 T
ARERZEHERT 256 TH, BHARIC LR ZMA7Z0, HIFRLZYD LN TI SN,

o WAHITSE, FHEMOR EIZBD TWET A, K - X b L— VLI RIS ER £ IR T A 5 A 0
b0 FET, AL E TEAESGA IR, ARG OBEER-CHEIZ L0 A - Bk - MERREINDIZ LD
WE T, BEBROBRLIZBWT, BERONN—RUZT « V7 NUZT « VAT AU BERBEEFFEIT
TEEBRHEOLET, B, FEFBIOHEAIICE L T, ARGMICET O RFTOFHR (KEE, L, 57—
Bi—h, TFVr—3ar /) —h, FEKEEME N R Ty 772 8) L OKRRLEME T S 45 e o Bl
FAE, BEIHER S22 THRO L, It T &Y, F£2, ERERR SiciofnT — 4,
X, £ CIORTHINGZRARE, vl 7 A, T3 ) XAZof)s ARG 72 oG 2 # AT 58545810,
BEHROBGEMB LN AT AR THSIZFHE L, BEROE(LICIH O TEA TG 2B L T 230,

o ABLLIE, BN E WY - EEMENELSR S, £213F OECRREEN N E iy - FIRICEEE KIET RN,
R ERELZSI S E TN, b LIIHSICEA AL RETR—NOH i (LT “BREH®” &
W) RSN Z EIFERESNTOERAL, FFED SN TWERA, FEHRICIIR 7 BEsas. M
72« TG, EREESE (SR TERLS) O - ks, FIE - inkRs . ZmIE SiEEs . RBE - 1B
H R, AL AR, AR, REMEEESR e RS ENE TS AERHIERIZREHE T D iR IE
BrEEd, BEHBICHERSNESGACE, Yo BEEzAaVERA, B, MU tEEROF
T, £7203%tWeb 1 OBV EDE T +—2nbBRIVWAEDLELIZTE N,

o KB AEGME, fET, U AN—RZ o v=7 )07 duE, WA, BIR. ERELZVTIEI N,

o ARULZ, EWNAOES, BAIKOMmmICE Y, BGE, H, Ree2BESn TOLRRICHEMRTL 2 L3 T
TEHEA,

o AEEHIHHE L ToH 2 EdfFaIT, R ORENENME - IWHZHIAT 57200 b DT, TOMAICERL THHE:
Ko OV =78 DI PEMET DM OMERNT X9 D PRAE £ 721X FHEHEDFFRE 21T 2 bOTIEDH VD £H A,

o HIE, FWEIC LD ELITRER L DHENEE LIARREN RV IRY | i3, AR IS KOs #IZ B
LT, BRI b BURRIC b — IO LRGE (BEEEEMEDRGE, PASMIEDRGE, 57 B I~DOEBEDRGE, 1F#Ho
IEFEPEDPRRE, 5 —FH OMEROERERIEZZTN ZHICRE 20, ) 2L TR £EA,

o ARG, FIIAGEEHNIIBE SN TV A HINEHRE ., KEMELSRORESO R, EEFHOBH, HDH0
IXFDOMEBEHABROBHTHALARZWNWTLZE, £2, WIS L TiX, HEAEROSNEESE] |
CRER AP %, EHH2MEEEESZETL, TUODEDDHE ALY NERFEEZIT- T
<TEEW,

o AREISLD RoHS WA L, FEMIC X F LTINS T H L2 ERD T TBRWVWEbEL S, Kl
SR T FNCES L CIE, BFEOWEOEA « A HHIT 5 RollS 5454, WM H 2 BREIEES 2 T oA o
b 2 BESICHEHAET DL THHL SV, BERENDDDESZET LN SICX AU EEICH
LT, Stz —UoEE2AVDIRET,

RETFNARKAMY — I =T

https://toshiba.semicon-storage.com/jp/
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