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1. X C &I

AEX, flash KZ A /3—%H /=, Data Flash ik & X i 2 #E4 V2 L 2 BRI DB, EhfEME
HAHAEIX, el TR0 EL LTIHAHEBEWET,

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

TIVr—>3av/—+k

ICU R FIAY 5 MCU MABAEESRL T L
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A.®WEHTNTOTS5 L

P rIwil=VisIN

S

FLASH Data

FLASH Data #geny > )05 5 A

5. @R

B>TILY Tk main

Interrupt

BoardfkfZEE &
Board Support
sw Timer Uart 10 Package
(SWIRVFALER) (1mMs&- T JLIE) (UARTH S 40E) (R— MERESE
SLIE)
PORT T32A CG UART FLASH
RUTTSILEI | | RUT TSI ARUDT TSI ARUZTTSIVHEIE | | AUT TSI
PORT T32A CG UART FLASH
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6. 4> FNFAS S5 A FLASH Data

BSP_PSW_1##fF42% Z &1z,

6.1. BiE - RIFHIE

Data Flasho7 7 2 A(fH % « EXIAR)EFITTLHH TV 7 N T,

BSP_PSW_1 Z# 4 5% & Data 2fFlEk %% L. Data fHlE A OJCEET KL A7) Data Size A 43, 0x00
~0OXFF DJEICEZEX AL ZITWET, F7-. Data il B OIEEHT R L 275, Data Size A 4.

O0X00~0XFF DJRIZE Z AL ZITWET,
ZD%, X—T{HE (DatafEk A Z{HELET) . Yy /i{EE (DatafEikC #HELET) o

6.2. ERT HHLRE

T DHEEEIX TREO LB Y T,

BSP Channel @ Port %1V 2 Ti%, MCU FIHEiHE LS FEVE T,

IP F v R B 1

PORT(Push- .o .

Switch) BSP_PSW 1 ARVENM)H—A

T32A BSP_T32A_TIMER_1 A8 —NILEBALT—

UART BSP_UART _1 A—ZFI)LV T MBIER, BIfELogHAZEHALET

6.3. AT HFYAH

L) AH B
INTUARTORX UART Z{EETE| Y AH0IE, imKEBIER
INTUARTOTX UART EEETEIYAHLIE, mEKEER
INTUARTOERR UART T5—Z|YAANE, mKEER

T32A 24 <—A
INTT32A00A IMs BAAR—HYUA—A D) A2k, SWIHER

6.4.aAv74L—>3Y

main.c 27 4 VL —3 3 VRTE

aAvI49L—ay REE

DataZ f8i Data Flash £ %81
DataffiiZA Data Flash Page 0
Dataffi##B Data Flash Page 1
DataffiEC Data Flash Block 0
Data Size A Data Flash Page SIZE
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6.5. 2—=2F LY 7 FHAH
6.5.1. IEE

Please press the S4
Area4 Erasing
Rewriteing

PageO Erasing

BlockO Erasing
Finished
Please press the S4

6.5.2. HEIS—RER

Please press the S4
Erasing Error!!
Please press the S4

Please press the S4
Aread Erasing
Erasing Error!!
Please press the S4

Please press the S4
Area4 Erasing
Page0 Erasing
Erasing Error!!
Please press the S4

6.5.3. BEEAA LT —RER

Please press the S4
Area4 Erasing
Writing Error!!
Please press the S4
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7. 79574 ET4—H
7.1. main

BSP#IRA{E
bsp_initialize()

Variable#I#i{t
variable_initialize()

Driver#l#i{t
driver_initialize()

[#FIEME(CRER U Tz15E]

[FEMEICRIN LTzIBE] IS—FOtRICEE
proc = PROC_ERROR

A 4

Application#J#i{t
application_initialize()

[FEMECRBR L TZI5E]

(LSRRI LTz B E]
IS—JOBRICHE
proc = PROC_ERROR

CGATSI U MICGD
7 RLZAZAE#H
p_cg->p_instance = TSB_CG

CGDWUPHSRIEEE
cg_set_warm_up_time(p_cg,
CG_WARM_UP_SRC_IHOSC1,

WU_TIME_INT)

IHOSCENFEFE]
cg_ihoscl_enable()

WUPS - ThE
cg_start_warmup()

WUPKTHS
cg_wait_warmup()

il
uls
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> a
(R SHETOERDEA] [0y IEETOERDEE]
e A= 58] PROC_BLOCK_ERASING;
[mL(EPgéjcg";;ﬁ;)ﬁn (PROC_START) (PROC_RAMTRANSFER) (PROC_PAGE_ERASING) ¢ - - )
| —
swing SAT—Ik ISYSAn— J5v2170y o7 —FlE
PIIRR sw_task(&instance.sw(i]) fc_erase_block_data_flash
printf(*Please press the BSP_PSW_1 ¥n") timer_stop(8instance timer) fe_erase._page._data. fash Cainstance.fasn)
[RIEDSWA B S HE]
HAI-25—h
timer_start(&instance.timer) l e a
[2SWOIUENHET LIz 58)] . 8
| [CHECEBUITBE] [HECHRLIZSE]
A
. WELS—JOEACKE XFFIRT
[T5—-TOERLUDIBE] [rP——— proc = PROC_ERASE_ERROR printf("Block0 Erasing ¥n")
proc = PROC_START [HEICKBUREE] [HEICRUEEE]
A WTIOCRICHE
HWEIS—TOCRICEE XFER proc = PROC_FINISHED
proc = PROC_ERASE_ERROR printf("Page0 Erasing ¥n")
JTOYIHETOCRICHE
proc = PROC_BLOCK_ERASING
< A 4 A s b
Y

[T5-TO0t20HE]

Applicationf§ 748
application_finalize()

Driveri# 78
driver_finalize()

BSPITINE
bsp_finalize()
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a

[JOvoHETOEADEE]
(PROC_BLOCK_ERASING)

I5v2170y o7 —FHE
fc_erase_block_data_flash
(&instance.flash)

PHECKBUESE] PHECRIDLIZRE]

C
| |

[(BEEA»TOER0BA]
(PROC_REWRITING)

RAMBEZiAH
rewrite_user_ram()

HETOEZDEE] N o
(PROC_AREA_ERASING) [(RUT 7 TOERDBA]

(PROC_VERIFY)

ISYSATUPF-IHE
fc_erase_area_data_flash
(8instance.flash)

MBI BE] [BEAHCARILEBE] [REOES] [E¥08E]

DHECRRLISA] [BEAHICEHUIISA]
L4 v

MEIS—TOCRICRE XFFIRR
proc = PROC_ERASE_ERROR printf("Block0 Erasing ¥n")

IS-TOEXCHE

MEIS—TOCRICKRE XFHIRTR EEAHLS—-TOLRICHRE XFFIRT
proc = PROC_ERASE_ERROR printf("Aread Erased ¥n") proc = PROC_WRITE_ERROR printf("Rewriting ¥n") proc = PROC_ERROR

)

A—THETOCRICRE
proc = PROC_PAGE_ERASING

H®TIOLRICHE
proc = PROC_FINISHED

AUJr/70¢E,
proc = PROC

ot E
proc = PROC_REWRITING

[HETS —JD’GZ(D%‘S]

[#TIOERDBA] [I5—-TJOtRDBE] [BERAHITS—TOTRDBAE]
(PROC_FINISHED) (PROC_ERROR) (PROC_WRITE_ERROR) (PROC_ERASE_ERROR)
l e akcdal
XFFIRR XFFIRR XFFIRR IS—JOBRICHE
printf("Finished ¥n") printf("Error!! ¥n") printf("Writing Error!! ¥n") printf("Erasing Error!! ¥n") proc = PROC_ERROR
A 4 A 4 Y A 4

IDLEZ O RICHE
proc = PROC_IDLE

) (

IDLET Ot RICHE
proc = PROC_IDLE

IDLETOBRICEE
proc = PROC_IDLE

J( ) (

IDLETOERICHE
proc = PROC_IDLE

o
A
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7.2. verify_fc_func

IS5y 1RENMRIE
p_flash->init.src_address = DEMO_A_RAM
p_flash->init.dst_address = PAGE_1_FRAM

p_flash->init.size = SIZE_DEMO_A

A 4

NIUIPALFIYVD
fc_verify_check(p_flash->init.src_address,
p_flash->init.dst_address, p_flash->init.size)

RDECIS—ZHE
retval = TXZ_ERROR

A

I35y 1RENRE
p_flash->init.src_address = DEMO_A_RAM
p_flash->init.dst_address = PAGE_2_FRAM

p_flash->init.size = SIZE_DEMO_A

A

NIUIPALFIYVY
fc_verify_check(p_flash->init.src_address,
p_flash->init.dst_address, p_flash->init.size)

—[ESDEE]

[BEDHE]

REDECIS—Z8E
retval = TXZ_ERROR

A
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7.3. rewrite_user_ram

I35 aRENMIL
p_flash->init.src_address = DEMO_A_RAM
p_flash->init.dst_address = PAGE_1_FRAM

p_flash->init.size = SIZE_DEMO_A

F—HISYSI1EBEAH
fc_write_data_flash(p_flash)

[BERHEBDBE] [BERHANOER]

I35y 1 RENRE
p_flash->init.src_address = DEMO_A_RAM
p_flash->init.dst_address = PAGE_2_FRAM

p_flash->init.size = SIZE_DEMO_A

ROEICIS—ZHE
retval = TXZ_ERROR

F—HISYS1EEAH
fc_write_data_flash(p_flash)

[EZIAHRINDZE]
[EEFAHKBDBE]
ROEICIS—&EE
retval = TXZ_ERROR
< \ 4
®
© 2023 2023-10-16

Toshiba Electronic Devices & Storage Corporation 11 / 20 Rev 1.0



TOSHIBA

Application Note

7.4. variable_initalize

UARTAZ 10 ML
T32AAT S U ML
FLASHA T 1o ML
CGAT T U MIHAE
TimerA2'S T o MIHHE

<

SW7|'7 2 ) h*ﬂﬁﬂﬂs [BRETBSWHEHDIHE]

é

[ZSWZE TEL;?’ Ba]

IDLETDtZl
proc = PROC_IDLE

Te
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7.5. driver_initialize

FroTNBSEHE
bsp_get_timer_ch

(BSP_TIMER_1MS)

[chidiga] [ch2diga] [ch3miBa] [chamiga] [chs5DBA] [ERMIDBA]
[choDt&]
T32AATSI O MC T32AATSI I MC T32AATSIH M T32AAT ST U MC T32AATSTH MC T32AATSTH MC T32A4TST UM
T32Ach0D7 KL R E1&# T32Ach107 KL R E1E# T32Ach2007 RL R E15# T32Ach307 KL R E15# T32Ach4D7 KL R E15# T32Ach5O7 KL R E15# NULLAKA > & %458
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
T32AATST UM
E—KLIZID
MREZEW

p_t32a->init_mode.mode.halt =
T32A_DBG_HALT_STOP
p_t32a->init_mode.mode.mode =
T32A_MODE_16

[TRAATSTO NS
NULLOE]

T32A#MHE
t32a_mode_init(p_t32a)

[#FIARMEIC R LTS5 ]—

A 4

[ LTTIBE]

RDEZIS—CBE
result = TXZ_ERROR

A 4

I5ySaATSIU NI
flash_t *p_flash = &instance.flash

A 4

I35v S HRRE
p_flash->p_instance = TSB_FC
p_flash->init.status = FC_SRO_RDYBSY
p_flash->init.first_page_data = FC_DATA_FLASH_PAGEO
p_flash->init.num_of_pages_data = 1
p_flash->init.first_block_data = FC_DATA_FLASH_BLOCKO
p_flash->init.num_of_block_data = 1
p_flash->init.area = FC_DATA_FLASH_AREA4
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7.6. driver_finalize

T32A¥T
p_t32a->p_instance =
MAIN_NULL
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7.7. application_initialize

1ms Timer#J{E8E

A 4

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

>
<%
A

SWHIRAETE

¢ [RAVEUEDSWH'SH ZIBE]

SWHIRAE
sw_initialize(p_sw)

[@SW%‘:?}J&@{E [(O7=1=]

UARTXEF v >RIVEE
bsp_get_usb_uart_tx_ch
(BSP_USB_UART_0)

UART1DIgE UART2DIBE ERUSNDISE
[UARTODEA] L S [ a] [ ]
Fr>RIL=0 Froal=1 FroRIL=2 FrIRIL=1L
param_p_reg = param_p_reg = param_p_reg = param.p_reg =
TSB_UARTO TSB_UART1 TSB_UART2 MAIN_NULL
A4
UART:ESE
(R—L— k. = - %42 -
TS-#Aa)
[(Fr>BODBa] (Fr >R LoBa]
RDMBICUART AL ERE [ ROBETS—ICRE j
result = result = TXZ_ERROR

uart_io_initialize(&param)

>
Bl

h 4

@
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7.8. application_finalize

>
hl

A 4

SWHET
sw_finalize(&instance.swl[i])

RREEDSWH B BHA]
[&SWDREZIEE UIZHE]
(UARTEREDma] [UARTRERHOEE]
UARTH#T
uart_io_finalize()
| .
®
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7.9. 8lYAH

ZDRAHFUHE L TO—

ZEEAHRE
irq_usb_uart_rx(BSP_USB_UART_0,

FDRAHFOHLTO—

REEAHTE
irg_usb_uart_tx(BSP_USB_UART_O,

ZDRAAHFOHLTO—

BIETS—TERAHRE
irg_usb_uart_err(BSP_USB_UART_O,

BSP_USB_UART_1) BSP_USB_UART_1)

BSP_USB_UART_1)

A

A

( BSPDRX IRQ/\

uart_io_rx_irq_handler()

> RSERUHT j

A

4

A

4

( I1—YERDIRQ/

\> RSEFUHT j

A

A

uart_io_tx_irq_handler()

[ BSPODTX IRQ/\

> RSEFUHT j

A

A

A

A

[ I1—YEBRDIRQ/

\> RSEHFUHT

—

A

A

uart_io_err_irg_handler()

[ BSPOERR IRQ/\> KSERUHT j

A

A

KSA1/IDIRQ\> KSEWULT RS54 ){DIRQ/\> RSERUHT RS54 /{DIRQ\> RSERUHT
uart_receive_irq_handler(&instance.info. uart_transmit_irq_handler(&instance.info uart_error_irq_handler(&instance.info.ua
uart) .uart) rt)

A

A

[ I1—YEBRDIRQ/

\> RSEFUHT j

ZIDRAHFOH L IO~ timer_interval_handler

<
<«
A 4

1ms Timer/\> RSEFCHT
sw_1ms_timer_handler(&instance.sw[i])

1msBT & ICEAHFE
irq_timer(BSP_TIMER_1MS)

[T U TULVRWSWI S RS G B8]

A 4

BSPDIRQ/\> RSEFUHT
timer_irq_handler(&instance.timer)

[ESWD/\> RSIFGH U T LIZBE]

A 4

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

\ 4
[ I1—YERDIRQ/\> RSENUHYT j
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sw_state_change_handler

[SWHARENTL\DIEE]

[SWhizn

[REERDPSWH'SH B D
IS-JOERUSNDBE]

[PSW1Dt5A]

RAMEET OERCHE

roc =

pi
PROC_RAMTRANSFER

[PSW 1S+ DIHE 1—P

[SWORENFED TWLB]

A

[&PSWHERRHE T 9 BN IS —TOERDBE]

CLVRNEE]
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8. FTEE
Revision B s EHIAH
1.0 2023-10-16 |#Dhk
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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 MthIFAE, FIEMEOR LICHEO THET R, EAE - 2 b L— VRS RICRYESD £ 721353 5 56 03
bV FET, ARG E EHTE GEIE, AR OREECHRIEIC LY & - K - MENMREINLD Z Lok
W& T, BEEOFLIZB N T, BEEDN—RULZT « VT NUTT « VAT DMIMBERBERRG 1T
ZEEBEWLET, k. REFBIOHERICEL TiL, AREICET 2R OFHR OREE, HE, 7 —
Byo—h, 77U r—ar/—h, PEEEREEENY RT Y 770 8) BXOARRGLAER S 550 Bk
aE, BERIER 2 RO L. 2o T ES v, £72, LEEERR LI T — 2
B, #72 EIORTHANZANE, 07T 50 703 XLZOMISHEIRE 2 EOFREEH T 25613,
BEROBMBEMB IOV AT LK THOIZFH L, BFROBFEICBW THEA AR 2B L T ZE0,

o ABLIE, BHNTE WY - (EHEMENESR S, £7213F OHECRERN N E iy - FIRICEEZ RIET 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, EREEE (SR TERLS) L E - ikgas . S - kRS (S SAR. BRBE - 1B
H R, AL AR, AR, REMEEESR e RS ENE TS AERHIERIZREHE T D iR IE
BrEEd, HEHBICHEASNZHGECE, Yo BEEEAVEEA, B, S 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 MRGE (BEEEEMEDRRE, RASLIEDORGE, F57E B I~DOEBEDRIE, 1F#Ho
IEFEPEDLRTE, F —FH OMEROIFRERIEZ G TN ZHICRE 2, ) 2L TR £EA,

o ARG, FIIAGEEHNIIBE SN TV A HINEHRE ., KEMELSRORESO R, EEFHOBH, HDH0
IXFDOMEBEHABROBHTHALARZWNWTLZE, £2, WIS L TiX, HEAEROSNEESE] |
CRE BRI %, WA 2WMEEEES A BT L, TALDOEDDH L ALV MNERFEEIT> 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
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