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User Application
Application Programs

<>
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TX03 CMS|5 Drv Drv Drv | Drv Drv | Drv Drv Drv Drv
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Core Peripheral Driver | by | B || B
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LE,
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B FrrIL =R/ K{HEA
y8vY /TR vi=E =/
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4 mF &R

AYLTNTO5 S L%, TMPM3UOFSDMGEEfIAR—RZRAWTTF AN TLNVET , LTI,
mFR&EHBALET,

TRIEYINTOYSLTHEATIHFRTT

Pin No. [ k] A&

1 AVSSB/VREFLB/AMPVSS AD T3> /\—%F GND

2 AINB9/PJ6 AINB9 A 5

3 AINB10/PJ7 SW1/5

4 AINB11/PKO SW2/6

5 AINB12/PK1 SW3/7

6 AVDD5B/VREFHB/AMPVDD5 ADaVN\—42REEER

7 MODE REMA

8 U0/PGO LEDO/ PMD UO i 7

9 X0/PG1 LED1/ PMD XO i 7

10 VO/PG2 LED2/ PMD VO ! /1

11 YO0/PG3 LED3/ PMD YO ! /5

12 WO/PG4 PMD WO i /5

13 Z0/PG5 PMD ZO # /1

14 EMG/OVV/PG6 PMD EMG A 71

15 RESET )ty A A

16 PB3/TMS/SWDIO/(RXD1) KEA

17 PB4/TCK/SWCLK/(TXD1) REMA

18 PB5TDO0/SWV/SCKO0/(SDAO) SBI Tx/Rx / PMD#> 7 JLFLED4

19 PB6/TB7OUT/TDI/SCLO/SIO/RXD1/ TMRBRPPGH 71 / SBI SCL/
INT6 UART1Rx

20 PFO/TB7IN/BOOT/SDAO/SO0/TXD1/ | UART1Tx
INTC

21 PE2/ENCZ/SCLKO/CTSO/INT7/(SCLO) | SW0/4 / SBI SCL / SIO0 SCLKO

22 VOUT3 R

23 VINREG5 KEMA

24 VOUT15 KEMA

25 PMO/X1 =EyO0vY

26 DVSSB GND

27 PM1/X2 =®Es0vY

28 DVDD5B +5.0V

29 PE1/ENCB/RXDO/TB4IN ENCB A7 /SIO0 Rx

30 PEO/ENCA/TXDO ENCA A A /SIO0Tx
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5 BARIRIR

TEREICHRREDEBARERLEY:

TMPM3UOFSDMG
VR ¢ » ADC UARTO [¢— >
CG PMD L
TMRB
VLTD
WDT
KE,LED | I o OFD
FLASH
ENC
1. N—F9x7::
TMPM3UOFSDMG §HfiAR—K (JE5E &)+ TMPM3UOFSDMG
2. RHAFEY—I:
e I|AR:
IDE:IAR Embedded workbench Version 8.22.2
° ARM®Z

IDE:ARM KEIL® MDK Version 5.24.2.0

PC( Terminal software)
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6 HAEEREA

6-1 EMEE—FER

TMPM3UOFSDMG IZ[& 3 DO EEE—RA®HYFET: NORMAL, IDLE, STOP £—F

> NORMAL E—F:

CPU a7 & LUVRADN—F Iz 75ROV TEHESEEE—FTT, Uy MEREIE.
NORMALE—FKIZHEYET,

IDLE E—F& STOP E—RIFIEEEE HE—F T,
BEHEBENE—FABITTLHICE. DATHIEIL P XS CGSTBYCR<STBY[2:0]>(ZT IDLE
E—RFE/ (L STOP E—F%:&RL. WFI (Wait For Interrupt)dfi % =1TLET

¥ STOP E—KDOA YT INTATSLIZEENET,

> STOP E—F:

STOPE—RTIE. IR TORNBEIBAFLLES,

STOPE—FH\ RSN B L, STOPE—RABITI DERDBEE—F~EIRL. BEZFHA
LEY,

STOPE—RTI&. CGSTBYCR<DRVE>MD K EIZ LY iiFDIKEERTET H_ENTEFY,

F: STOP E—FOH LT INTOIFLIE CC DFIIZEFNTNET,

Instruction (WFI)
NORMAL STOP
mode mode
Interrupt

6-2 ADC

PJ6/AINBY [ZHEfiShf= VR1(POT1)DIEZEELF Y AIESN-EEEIZLY. FHEiAR—
FED 4 DD LED O RiREREEELEY,
BEREENABWEE RIBEERNMEGYET,
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6-3 CG

CPU OENMEE—FEZEFELFT,NORMAL & STOP @ 2 E—FDAHYR—KLET, /37—
E—FEYBZBICEF—ZHL TS,

BEDE—F | 773> (Key) | BiE LED FiE

NORMAL SW1 g NORMAL-> STOP UART H

‘NORMAL MODE” ->"STOP
MODE”

£ LED JH4T

STOP SWO0 z#3 STOP ->NORMAL UART H

“‘STOP MODE” ->"NORMAL
MODE”

% LED =4T

6-4 ENC

ZDHFIE, TMPM3UOFSDMG @ ENC FSA/N\NIZKYRA—I)ILI O RDEEEHRILET

TEFIE:
1. RA—ILIHRIVIA—F —DiEF AR 18 88)E TMPM3UOFSDMG MCU R—R D i F
30(ENCA)EHERHLET .

2. RA—ILRHYRILI—X—DiHF B(E 1 288)E TMPM3UOFSDMG MCU R—R (i F
29(ENCB)& ##LET .

3. YHYRM USB & PC &ML, RA—ILYIRIoa—%—0 Com(B 1)% 5V &#E#ELE
ER

4. 0TS LEERTLET(LED1 KNEELET),

5. YXORADHKRA—ILZRIZEETSHE LEDT [FLKYEVERTRBLET . RiRE RIS RD
BHhbE, RiRREREEMOHDOEREICRYET,

6. YORADKRA—ILEHAICEERT 5 LEDT (FEYRWVEIRTRELET . RikERAR
yRGDHE, RiRRHREETOHDORREICRYET,

—,-"_A

zom
L B

X 1
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6-5 FLASH

ZOT7TIr—avid. A5V B DEERVBEEAHREEZTVLET,
—EybEE: EERAHIL—F(IFva APl i )L—F U TRRENET,
SRE )L —F 2 EEFRAHIL—F % Flash > RAM ~NERELFET,
EEAHIL—F2: RAM L TEIMEL. blockl [T —4%EEAHFT,

TS L—UR:

(1) EIRON

AR —RF DUV RBIERTHhNIETS,

block0 D 7AY S LNETEIROET

SWO SRS TULVEITAIE, LEDT [FEVVERTRBELET .

(2) E£F SW0 ABENTNBLEESAHIL—F o AEEIL—F (kY RAM [SEntahE
ER

RIZ block1 #HEL. FD# block1 [T —4%EEAAET,

T—ANEEIAFENT block1! MET—42%F)—KL, aAVRT7EITVET,

FE LR & LED1 A o<Y ML, LED2 [FHEIZHATLET

BLL, T3 EZAAITKBRLUI-FFIE LED2 AVEATL. LED1 (EEVLVEIRTRBLET .
(3) RATYFT(N)&E#HYIRLET,

6-6 GPIO

—DHITIX GPIO % LED IZE%%EL . LED O ST B TEITULVET,

6-7 VLTD

COBITIE, VLTDIZE > TIRESNABERREEZEELTLET,
BENREEELVIENZEE/N\—FHICMCUY) YR Thh . VIRHIZPGOIZHIGH L
NIVEHALET,

6-8 OFD

COBITIX, VOvIH OFD IZERESN-AIRKEEEEZ SE. OFD UEvhAfThh,
OFD Yt ybI30hvbanEd, 737 vbEhd e, OFD (FERMLEh . LED2 (L=
BLET
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6-9 SBI

6-9-1 SBIAL—7

AMEEE(X 12C NRAL—TE—FEHR—FLET,
@R —K EdD 2 AD 12C /VX (SBIO & SBI) Z#E#LET,
2C /AR D1 KIZ12C AL—TELTHERELZE T,

SBI Z|YAAEFHALT. 12C NAD)—FEITWLVET,

ZETRLAN SBI2CAR THEEEN-AL—TTFRLRETYFT 5. F-EFERS/ILa—IL
FRLREZELIMES.SBIZ9 09 BN SDASAUE"Low"'LARJLIZL, TH/LYIEES:R
HALET,

12C AL—T(SBI)I&. “TOSHIBA"D X F&E#TRAZ(SBI)M5Z{EL. UART B ALET,

SBI (RL—7) TEZRIBLET .
K1: SBI SLAVE RECV

SW1 #iR9 &, SBl (AL—T) ZE/N\YI7HLEIFLI-XFF“TOSHIBA"NRRENFET,

TOSHIBA
MASTER SBI to SLAVE SBI OK

6-9-2 SBIVYR#%

AHEBEI 12C NRYREE—REHR—ILET,
SHEAR—F £ 2 KD 12C /SR (SBI & 120) 1L FT .
12C /82D 1 KL 12C TREELTHERELET

SBI E|YiAHZEERAL T, 12C NRDFA+ETVET,
12C DT7RLRAEE
I2C ¥ RA4A(SBI) [EAL—7T (SBI)N“TOSHIBA’ DX FEEEELET,

SBI (RR%) TEZMIBLET,
SW3 9 EXFFI“TOSHIBA A SBI (RR4E) M5 SBI (AL—I)~NEESNET,
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6-10 TMRB

6-10-1 AFEA%24~

ZDHYUTIVIE. MCU DEATEFE-T ARSI EERERLET,
BATEEEIL 1ms BEATY,
ZDRAIEFEL 15(500ms TAY ., 500ms TA )R T LED migZETLET,

6-10-2 FASSTITIVEEREH H(PPG)

SWO F—%f#L), Ta—TFT/HZED PPG(FOS ST T ILERR)DEREHALET,
Ta—T411% 5 E&BE(10%, 25%, 50%, 75%, 90%)ICEETEET,
BIRIZATSEPPG E—RICAY, PPG HAZRALETS,

WS ETTa—TAELEELET,

10% > 25% > 50% > 75% > 90% > 10%

6-11 SIO/UART

6-11-1 YAR—4wyhk

C EEZENIZEAB NS14TS) DIZE A H(stdin), 12 H S(stdout)Z2—4 YD /N—KHx
TICEDETERTHILE)I—TINEFUVET,

YOTIWTATSLTIE BEANEIZEEE HE. HIZTUART IZRELES . 7TUr—3>
WG printf B EFE-> T YT ILR—bDLH DEITVET,

6-11-2 UART FIFO

UARTO A 5"TMPM3UO01"&ELVST—4% FIFO ZfERAL T UARTT ~iEEL. RIBFIC UART1 A5
"TMPM3UO02"&ULV5T—4% FIFO 2L T UARTO NEETHH 0T ILT0YSLTT,
Resetldx)BE 8 D RIICT L — IR AU FZE & E L TH & RxBuffer="TMPM3U02" &
RxBuffer1="TMPM3U01"&7% 2B EIZTL—URA UM TELELE T,

6-11-3 SIO

ZDOHITIE, SIO #FIALEEZEFTLET,
SIO MF¥RIL 0 EFvRIL 1 ZFEAL. CHLDF Y RIILBTRHR T —2EEZITLET,
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(TXDO & RXD1. TXD1 & RXDO. sclk0 & sclk1 Zg#EL T<=ELY)
R COBITE AL—TRIZRDICEESE . TO®R. YRFAIZEESE TS,

6-12 WDT

YAVFRYT BATIEEEIOYIMNELET S STOP E—FTIXFEAFHA UV TH
h, ZDEIAIFRITRARIEINEIELY . SystemInitBEIER TEDIZHYET,

AESANHUTILOFRNIILTTY,
1. BHEEBREOBREENIVEA—F—N\—TJO0—EOEELLTO WDT E|YAAHBEET
L\ WDT Z#HELET,
2. 220 WDT A7 ILAHY,. DEMO2 [FRVOERICTYIYEZLNET,
DEMO1:
AAT—F—/\—T7O—BFIZ NMI BV AHEFEEL,. WDT 20U T7LET,
DEMO2:
DAYFRYTERAREEL O R R FTA—REEZAH . I+ IFRIT AT NI 5%
2)F7LEY,

6-13 PMD

6-13-1 f5l: G4 A

CDOFIE, PMD FSANEFERLTRMEEHEITVET,

EEL— R

1. 7RYz/r%RE. DEMO_U_PHASE. F7zI& DEMO_3_PHASE LEZESNI=H T IL
ERRLET . TRV SLERTLET,

2. EMG (pin 14)% AVDSSB (pin )T LA I #EKGELET . (LED4 NRLTLET)CAIE
EMG (REKETHIEEEKRLET,

3. EMG (pin 14)% ADVDD5B (pin 6)&F L7y THE#ELE T, (LED4 AUHATLET )l

PMD A BEEEETHAZLEEHKLETS,

UO1 (pin 13) 74 ORa—FICiEfEL . KR ERZELES,

XO1 (pin 12) #F L ORa—F (2L, KR EREZELET.

VO1 (pin 1) 24 ORa—FITHEHL. REEHERALET,

YO1 (pin 10) #74 L ORa—F (2L, KR EREZELET.

WO1 (pin 9) 4L ORI—T KL, BB EREELET,

ZO1 (pin 8) AL ORO—TIHERKL., BHEHELET .

© o NG R

DEMO_U_PHASE E&ZZEIRL-15E . HRBIERLTY,
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UO1 DT a—T41% 25%. HAEEIL 5V, FHAIF 410us TT, XO1 [L UO1 & RERSE -
TY,VO1&EWO1 [FUOT £EEILT. YO1 £ ZO1 (& XO1 ERILTY,

DEMO_3_PHASE EH£ERLI-SE (BRI REYFET,

UO1 DT a—T1%25%, HAEEIL 5V, AH#AIF 410us TY, XO1 [F UO1 £ RESE 1=
<7,

VO1 DT a—T41%50%. HAEEIF 5V, BH#IL 410us TY, YO1 (L VO1 ZRESE 1=
<7,

WO1 DT a—T4[3 75%. HAEBEIF 5V, A 410us TY, ZO1 [F WO1 ZREEET=

BT,

7 JYIb)IT

AKYIr 7z 7IE. TMPM3UOFSDMG @ X E#REE TMPM3UOFSDMG FHfirh—F ETTE.
BEHERTA-OD Y TILTATILTY,

SN TOTSLDREIZIE. RFIDESA/N—Y T, XU IAR EWARM, Ff=[F KEIL
MDK RS, #geC Lo T7as s O EER L TS,

D—PAR—ZEELETOD IR IE LT DOREYTY:

IAR EWARM:
—WDT_NMI
PP
| main.c
| tmpm3UO0_wdt_int.c
|  tmpm3U0_wdt_int.h
|

—Tx03_cMmsIs
| | system_TMPM3UO.c
| | system_TMPM3UO.h
| | TMPM3UO0.h
| |
| Lstartup
startup_ TMPM3UQO.s

inc

| tmpm3U0_cg.h
tmpm3UOQ_gpio.h

| g

|
—TX03_Periph_Driver
|
|
|
| | tmpm3U0_wdt.h
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|
|
|
| tmpm3U0_cg.c
| tmpm3U0_gpio.c
| tmpm3U0_wdt.c
|
L-TMPM3UO-EVAL
led.c
led.h
SW.C
sw.h
common_uart.c
common_uart.h

KEIL MDK:
WDT_NMI
APP
| main.c
| tmpm3U0_wadt_int.c
|
—TX03_CMSsIS
|  system_TMPM3UO.c
|  startup_TMPM3UO.s
|
—TX03_Periph_Driver
|  tmpm3U0_cg.c
|  tmpm3U0_gpio.c
|  tmpm3U0_wdt.c
|

L_TMPM3UO-EVAL
led.c

sSw.c
common_uart.c

7-1 ADC

7-1-1  f§l: ADC T—45AHL

TX03 RIYTxZ)LRS4/3(ADC, GPIO)YZAWLW =Y I TAYT S LTT,

UTOFINEENET:

2019-7-17 12 Rev 1.0
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1. ADC FZEL#HE
2. VYIbDzTR)AHIZLSD AD E#frEFIAL. AD EERFHAELET .
3. AD THufEER(IZ LY LED siREEMNEIELET,

. JO—Fr—F

set ADC clock

select trigger and AD
channel.
(software trigger, AINB9)

v

enable ADC module

start ADC I

ADC finished ?

Y
v

‘ ‘ read ADC result ‘ ‘

v

get the real ADC result
without other information

A
software trigger, need
to trigger it again

l

Change the loop
blinking speed based
on AD result

]

o HUINTOTSLDOI—FERHA
9 ADC DHOVIREEITLN, RUAZA T AD FrILEERL, ADC EDa—ILEH
MIERELFET .
/* 1. set ADC clock */
ADC_SetCIk(TSB_ADB, ADC_HOLD_FIX, ADC_FC_DIVIDE_LEVEL_8);

[* 2. select trigger and AD channel, this time we use sofeware trigger, */

/* the VR1 is connected to ADC unit B channel 9, remember to input with macro
TRG_ENABLE() */

ADC_SetSWTrg(TSB_ADB, ADC_REGO, TRG_ENABLE(ADC_AIN9));

/* 3. enable ADC module */
ADC_Enable(TSB_ADB);

AD i ZERRLET:
ADC_Start(TSB_ADB, ADC_TRG_SW);

2019-7-17 13 Rev 1.0



TOSHIBA

TMPM3UO
TXO3 RYTSILKSA/\FERHI

AD E#aE1TLN, TDHR.ADC EV2— )L DIRBEZEFEFELET , AD TR TH. thdd AD
HERBRLES .
while (1U) {
/* check ADC module state */
adcState = ADC_GetConvertState(TSB_ADB, ADC_TRG_SW);

if (adcState == DONE) {
/* read ADC result when it is finished */
result = ADC_GetConvertResult(TSB_ADB, ADC_REGO0);
/* get the real ADC result without other information */
[* /256" is to limit the range of AD value */
myResult = 16U - result.Bit. ADResult / 256U;
/* software trigger, need to trigger it again */

ADC_Start(TSB_ADB, ADC_TRG_SW);
}

“myResult’"® AD ZH#ERFHER%.4 DD LED D AEHEREEELET,

7-2  CG

7-2-1 il IND—F—FTE
TX03 RYJx5)L-KS54/3(CG, GPIO,UART)ZAW =427 ILTOSTSLTY,
UTOBINEENET:

1. HKXHZ CGCEBENDHKRTE
2. normal E—F¢& stop E—FDYIYEZ ik
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4 7\ FAHI

. JO—Fr—F

NORMAL_MODE

Turn on LEDs
UART displays
NORMAL MODE

CG_ModeSwitch

System_Init
Initialize system and
configure GPIO LED

UART

Enable GPIO INT and set external

interrupt to wake up system

Y

While(1)

v

Mode_Judgement
Judge current mode, whether to
go to stop mode

gCurrentMode

STOP_MODE
v

Turn off LEDs
UART displays
STOP MODE

!

gCurrentMode =
NORMAL_MODE

CG_NormalToStop

Change current mode to stop mode

wake up from stop mode when external

interrupt occurs

A
System_Init
Initialize system and configure
GPIO LED UART

A

gCurrentMode =
NORMAL_MODE

e YUITNTOTILDOI—FEHRNA

LLF (& NORMAL E—K& STOP E—RF DYV B ZET5TAYT I LBITT,

BED CGC DML EYIE)
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LI IE NORMAL £—FT CG DEREZETITATILHITT , (BRFKEIREE 10MHZ D
5a)
YT TATSLOI—F:
/* Set fgear = fc/2 */
CG_SetFgearlLevel(CG_DIVIDE_2);
/* Set fperiph to fgear */
CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);
CG_SetPhiTOLevel(CG_DIVIDE_64);
TSB_CG->SYSCR &= 0x10000;
/* Enable high-speed oscillator */
CG_SetFosc(CG_FOSC_OSC1,ENABLE);
/* select external oscillator */
CG_SetFoscSrc(CG_FOSC_0OSC1);
/* Set low power consumption mode stop */
CG_SetSTBYMode(CG_STBY_MODE_STOP);
/* Set pin status in stop mode to "active" */
CG_SetPinStatelnStopMode(ENABLE);
/* Set up pll and wait for pll to warm up, set fc source to fpll */
CG_EnableCIkMulCircuit();

RB N RRDT=-H DI EBEAAH DEXE
RBUINAEBRDI=HIZINT? DFREZITVET BIVAARBERLOR2E9)TL.
INT7 ZHB3<LET,
__disable_irq();
CG_ClearINTReq(CG_INT_SRC 7);
/* Set external interrupt to wake up system */
CG_SetSTBYReleaselNTSrc(CG_INT_SRC 7,
CG_INT_ACTIVE_STATE_RISING, ENABLE);
NVIC_ClearPendinglRQ(INT7_IRQn);
NVIC_EnablelRQ(INT7_IRQn);
__enable_irq();

STOP E—KR&&%E
STOP E—FRICABBREZITVET ., VA—LT7YIHRZHREL. _ WFI()@SEFER
LT STOP E—FKIZAYZET,

/* Set CG module: Normal ->Stop mode */
CG_SetWarmUpTime(CG_WARM_UP_SRC_0OSC1, CG_WUODR_EXT);

/* Enter stop mode */

__WFI();

T ILFHOvIERRO ]
FY PLL 2B ELFET . ZLTUA—LT7TYTHRZHREL,. VA—LT7YTHRNET
TEHETHLET, TD®H.PLL % fc Y—RELTHRELET,
WorkState st = BUSY;
CG_SetPLL(DISABLE);
CG_SetFPLLValue(CG_FPLL_10M_MULTIPLY_4);
retval = CG_SetPLL(ENABLE);
if (retval == SUCCESS) {
/* Set warm up time */
CG_SetWarmUpTime(CG_WARM_UP_SRC_0OSC1, CG_WUODR_PLL);
CG_StartWarmUp();

do{

2019-7-17 16 Rev 1.0



TOSHIBA

TMPM3UO
TXO3 RYTSILKSA/\FERHI

st = CG_GetWarmUpState();
} while (st != DONE);

retval = CG_SetFcSrc(CG_FC_SRC_FPLL);

} else {
/*Do nothing */
}

7-3 ENC

7-3-1  fil: El¥EsiRE
TX03 RUTTSILRSA/NENC, GPIO)ERW =% FILTOTS LT,
UTDOHINEENET:

1. ENCO O #I#i1kE
2. RA—ILIIRADEERAR
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e JO—Fv—h
Initialize LED
ENC_lInit
Set initial struct to
register
Initialize GPIO for
ENC
A
ENC_Enable
Enable the ENC
) 4
F_enc =
While(1) Y—» | ENC_GetENCFlag(ENO)
Get the flag of ENC
N Y
_flag =
f_enc.Bit.RotationDir
End ection;
A
LED_Off(LED1); LED_On(LED1);
Delay(enccount); Delay(enccount);
2019-7-17 18 Rev 1.0
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INTENCO_IRQHandler

g_flag == 0U?

enccount > 10U?

Y

l

enccount--

enccount < 30U?

3

N— enccount = 30U

enccount = 10U

A

enccount++

End

o HUITNTOTSLDOI—FERHA
TX03 RUYTTSILRESA/AENC)ERANTHRA—ILIHRDEEZEERMT 59T LT

A9SLTY,

F9.LED ##HAELFET,
/* LED initialization */
LED_ Init();

ENC Mg &R ZAEL. ENCO 29 ELET,

/* ENCO initialization */

m_enc.ModeType = ENC_ENCODER_MODE;
m_enc.PhaseType = ENC_TWO_PHASE;
m_enc.CompareStatus = ENC_COMPARE_DISABLE;

m_enc.ZphaseStatus = ENC_ZPHASE_DISABLE;

m_enc.FilterValue = ENC_FILTER_VALUE31;
m_enc.IntEn = ENC_INTERRUPT_ENABLE;
m_enc.PulseDivFactor = ENC_PULSE_DIV1;

2019-7-17
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GPIO % ENCO [ZERELF 9, PEO & PE1 [X ENCO AAIZERELET

ENCO & ENCO BV AHZHAILET

RA—ILIIADEERRMD =6 ENCO DEERARBRHIREEMGLET . FERHIC
ISCTLED1 ZRiLES,

ENC Ao b &, EELI-8 T, BYRAAIL—F U TERIELFET,
RA—ILIOZANRIAMICEERT H&, ENC Ao 3h 10 £THESE ENC Ao 2(F
30 IZRY.ENC A% h 30 ETEZHE ENC AV AN 10 ITRYET,
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7-4  FLASH

7-4-1  $5l: Flash ROM ~ADEEAH

TX03 RYTITSILRS4/3(FLASH, GPIO)Z B =42 FILTOY S LTY,

UTOHNEENET:
1. FLASH AEYDAUR—KTOY S35 (BEFAHEE)

e JA—Fx—F

main Flash_Write

4

N

FLASH_EraseBlock
1.Set system clock Erase block1
2.Initial LED, switch.

Y

Write_Flash
Write data to block1

lag_1st==0U &&
SW_Get(SW0)==12
N

l Write data is OK?
Flag_1st==1U;
Copy_Routine Y
copy flash APIs to RAM N
Do nothing J
A

Flash_Write

LED2 is on LED2 is off

—

LED1 blinks slowly LED1 blinks quickly

¢
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e YUITNTOTILDOI—FEHRNA

F9 LED EXAFEMEALLET,
LED_ Init();
SW_Init();

)ty B2 SWO A OFF Mi5E . LED1 IXBEVVERTRIELET . SWOAONDIFE.
BEE—FIEA—YT—FE—FIZBITLET, 75V 1 AE) LTEITLEND ISV
AEYBEBEEE/TATSLTERNV=O ., TO5S LTSV 2 EIL—FUETFFLR
“FLASH_API_ROM’M5 7KL R“FLASH_API_RAM’~ ROM->RAM 5% LEY,
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);

Flash &4 APl % RAM [ZaE—1#%., 7045 L% Flash_Write()B %%z =17LET
EXAAEMEN OK DIEE. LED1 TEVEIRTARLED,

while (1U) {
if(Flag_1st == 0U && SW_Get(SWO0)){ /* if SWO is turned on 1st time*/
Flag_1st = 1U;
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM,

SIZE_FLASH_API);
tmp = Flash_Write();
} else {
/* Do nothing */

¥
if(tmp== SUCCESS)

LED_On(LED1);
delay(SUCCESS_DELAY);
LED_Off(LED1);
delay(SUCCESS_DELAY);

}else {
LED_On(LED1);
delay(ERROR_DELAY);
LED_Off(LED1);
delay(ERROR_DELAY);

}

}

Flash_ Write)B# Tlx. £9HE I 5= FC_EraseBlock()Za—JLL. FL T
Flash A ([ZEZAL =012 FC_WritePage()#a—/LLE 3, T—74I& block1 [ZEE
ﬂﬂi?o
block1 MB)—KRLI=zT—EMNEETRAALT—2LELHZEE.LED2 (FRATL. 41515
&.LED2 [ZBHMTLET,

inti=0U;

uint32_t pagedata[FC_PAGE_SIZE];

Result tmp = ERROR,;

uint32_t buffer[FC_PAGE_SIZE] = {0U};

if (FC_SUCCESS == FC_EraseBlock(FC_WRITE_ADDR)) { *
erase this block which will be written */

for (i = 0U; i < FC_PAGE_SIZE; i++) {
pagedatal[i] = 0x12345678U;

}
if (FC_WritePage(FC_WRITE_ADDR, pagedata) == FC_SUCCESS)
/* write data to block which was erased */

{
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Copy_Routine(buffer, (uint32_t*)FC_WRITE_ADDR,
FLASH_PAGE_SIZE);
tmp = SUCCESS;
LED_On(LED2);
for (i = 0U; i < FC_PAGE_SIZE; i++) {
if(buffer[i] != pagedatali]) {
tmp = ERROR;
LED_Off(LED2);
break;
}else {
/* Do nothing */
}

}

lelse {
/* Do nothing */

} else {
/* Do nothing */
}

return tmp;

Flash AEYE{ER%L FC_EraseBlock() [ZBEIMICIEESN=TAVIFHEELET,
ZDTAYvSIXEAIZEI % “BlockAddr’ THRELET . 3. 0B TIIH
“BlockAddr” ##i2LFEJ , RIZ. Flash FZ54/\— FC_GetBlockProtectState() #{&
AL, IEESNn-TOvsnTaToran T A rERLET,
if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;
}

JavsIz7aT oo TLVSi5E . “FC_ERROR_PROTECTED” #&L%ET,
ZTRUSNDEEIF. BEIMNT Oy VHIBRGSEEY ., TAVIZREIBRLET .

*addr1 = (uint32_t) 0OxO00000AA; /* bus cycle 1 */

*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */

*addr1 = (uint32_t) 0x00000080; /* bus cycle 3 */

*addr1 = (uint32_t) 0OxO00000AA; /* bus cycle 4 */

*addr2 = (uint32_t) 0x00000055; /* bus cycle 5 */

*BA = (uint32_t) 0x00000030; /* bus cycle 6 */

RIZ., HIBEHMR T I B, Flash KS4/NFC_GetBusyState() ZHWNNE=4—) T %1T
WET RIS BALT IOV A% ERL. BIENIEERBEZBA TUOELARER
L/i-g_o
while (BUSY == FC_GetBusyState()) { /* check if FLASH is busy with
overtime counter */
if (!(counter--)) { /* check overtime */
retval = FC_ERROR_OVER_TIME;
break;
} else {
/* Do nothing */
}

}

B%k Write_Flash() (& FC_WritePage () ZFFUHEL. BEIBIC 1 R—=DIZT—4%E
FRAHFET, COEEIL. BFRN—2T0T S L0 SERE . EARMIC FC_EraseBlock
() ERLTY,

*addr1 = (uint32_t) 0x000000AA; /* bus cycle 1 */
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7-5

*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */

*addr1 = (uint32_t) 0xO00000AOQ; /* bus cycle 3 */

for (i = 0U; i < FC_PAGE_SIZE; i++){ /* bus cycle 4~67 */
*addr3 = *source;
source++;

GPIO

CDHAEEILLED ERAyFZEST-HIZ GPIO DEREZEITLVET . Ff=. LEDA O LED 47
EHET B=ODRA Y FIREEHRHAHLES

7-5-1  §il: GPIO T—48AHL

TX03

RYIIFILRSA /N GPIO)ERAW =Y T I TAYTSLTT,

LUTOBNEENET:

1.
2.
3.

GPIO O ##1E
GPIO ADT—4EEAH
GPIO Mo DT —HEkAHL

HYoINTO5S5LOa—KEERA

9 GPIO_SetOutput(GPIO_Port GPIO_x, uint8_t Bit x)&{# LT GPIO % LED I=
HELET, FLT GPIO_Setinput(GPIO_Port GPIO_x, uint8_t Bit x)Z# AL T
GPIO #F—IZERELFT , ULTICHIZERLET,

GPIO_SetOutput(GPIO_PG, GPIO_BIT 0);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_1);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_2);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_3);

GPIO_Setinput(GPIO_PE, GPIO_BIT 2);

GPIO_Setinput(GPIO_PJ, GPIO BIT_7);

GPIO_Setinput(GPIO_PK, GPIO_BIT_0);

GPIO_Setlnput(GPIO_PK, GPIO_BIT_1);
for(; ;)L—FDHT, LED FEERITLET: Ry FIKEEY—KL. LED A4 LED
FOEHELET

GPIO_ReadDataBit(GPIO_Port GPIO_x, uint8_t Bit x)Z#{#ERAL TRAvFIKEE)—
FLET ..
if (GPIO_ReadDataBit(GPIO_PE, GPIO_BIT_2) == 1U) {
tmp = 1U;
} else {

}

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t BitValue)ZEHL T
LED 4> LFEY,
uint32_t tmp;

/*Do nothing */
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tmp = GPIO_ReadData(GPIO_PG);
tmp |= led;
GPIO_WriteData(GPIO_ PG, tmp);
GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8 t Bit_x, uint8 t BitValue)Z{#->T
LED #4JL%FY,
uint32_t tmp;
tmp = GPIO_ReadData(GPIO_PG);
tmp &= (uint8_t)(~led);
GPIO_WriteData(GPIO_PG, tmp);

7-6  VLTD

7-6-1  fl: VLTD Ytk
TX03 RIYZxS5JLRSA/\(VLTD, CG, GPIO, WDT) 2B\ =427 TaSsSLTY,

LUTOHINEENET:
1. VLTD &%

e JA—F¥—h:

main

disable Watch
Dog Timer

configure GPIO

Y
< resetby VLTD? >

e

configure and ]
enable VLTD disable VLTD
A
set PGO to LOW set PGO to HIGH

4
< While(1)
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o YN TOTSLDO—KEERHA
T OAVFRYTRATEZIELFET, TDH. PGO H#H AR—MIRELET,
WDT _Disable();
GPIO_SetOutput(GPIO_PG, GPIO_BIT_0);

ZD#%.VLTD YtyhI355%5HAHL. £L VLTD UtEvhrShTLVENIEL VLTD DFE
EEMEEITL, PGO % LOW LARJLIZLET,
if (CG_GetResetFlag().Bit.VLTDReset == QU) {
VLTD_SetVoltage(VLTD_DETECT _VOLTAGE_46);
VLTD_Enable();
GPIO_WriteData(GPIO_PG, 0x00U);

VLTD YtyhrEhTWSIHEE(E, VLTD ZESIZL. PGO % HIGH LANJLIZLET,
} else {
VLTD_Disable();
GPIO_WriteData(GPIO_PG, 0x01U);

/-7 OFD

7-7-1  f5l: OFD Ytk

TX03 RYTZxSILES4/3(OFD, CG, GPIO)# AW =% T ILTRY S LTT,

UTOFINEENET:
1. OFD D#NHL(HREIE K EFEZ OFD [TERELET)
2. OFDYtykI37 OFER
3. OFD OE®.Eh
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. JO—Fr—F

OFDReset = 0U;

!

LED init

OFD reset flag is 0
Y
L v
ChangeToEHOSC OFD disable
v Y
ini OFDReset = 1;
OFD init The reset source is OFD
\ 4
OFD enable
) 4

While (1)

OFDReset == 1

Y

A 4 v

LED2 Blinking LED1 Blinking

o YU NTOHTSLDI—REEB
*9°. LED ###ELET,
LED_Init ();

OFD MYt vh flag #MRALET,
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == QU) {
/* reset source isn't OFD */

}

ZO OFD 75U W 0DHEEERYEYrDIHEE . BRIEAISTMCU BN tvrEhbde,
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ZM OFD 737012V ET). TR S LICTHERRIRSFEEIR, BB RKEHEE
OFD IZE&%EL . OFD Z#HLLF T,

TEa—FIE, SERREIRIBFEFES1=HD CC DEREZITLET
void ChangeToEHOSC(void)
{
/* Use the external oscillation */
TSB_CG->SYSCR = 0x00010000UL;
TSB_CG->OSCCR &= 0x000FFFFFUL;
TSB_CG->0OSCCR |= 0xC3500000UL; /*Set the warm up time
WUODR[13:2] */
TSB_CG_OSCCR_HOSCON = 1U; /*Set port as X1/X2 for external
oscillator */
TSB_CG_OSCCR_XEN1 =1U; /*Enable external oscillator */
TSB_CG_OSCCR_WUPSEL2 = 1U;
TSB_CG_OSCCR_WUPSEL1 = 0U; /*Select warm-up clock */
TSB_CG_OSCCR_WUEON = 1U; /*Start warm up */
TSB_CG->PLLSEL = (0x0000680FUL<<1U);
while (TSB_CG_OSCCR_WUEF) {
} /* Warm-up */
TSB_CG_OSCCR_OSCSEL =1U; /* Use the external oscillation */
TSB_CG_OSCCR_XEN2 = 1U;
TSB_CG->OSCCR &= 0x000FFFFFUL;
TSB_CG->OSCCR |= 0x03E80000UL;
TSB_CG_OSCCR_PLLON = 1U; /* PLL enabled */
TSB_CG->STBYCR = 0x00000103UL;
TSB_CG_OSCCR_WUEON = 1U;
while (TSB_CG_OSCCR_WUEF) {
} /* Warm-up */

TSB_CG->PLLSEL = ((0x0000680FUL<<1U)|1U);
OFD MFBEEITID. FTLIRFEEFRAHHFAI—REHRELET,
OFD_SetRegWriteMode(ENABLE);

PLL OFF B DIRFERBDREZITVET
OFD_SetDetectionFrequency(OFD_PLL_OFF, 0X25, 0X1D);

PLL ON Ef DR M B RBDEEETLET
OFD_SetDetectionFrequency(OFD_PLL_ON,OFD_HIGHER_ COUNT,
OFD_LOWER_COUNT);

DEMO2 #E &9 LR ERERBEHIRESNET,
OFD_SetDetectionFrequency(OFD_PLL_ON,OFD_HIGHER_COUNT_ABNO
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7-8

RMAL, OFD_LOWER_COUNT_ABNORMAL);

MEEL. ZD#&. OFD #AMICLET,
OFD_Enable();

LFRDEFELTL. TDHE OFD F4MEBIOVIERILET . COYAVIIREE K
HEIFEEZ SH(0OSC HELNLSD. DEMO2 AEZRINTLVS)E OFD L E K ERA) &y
FEFRAELET, CNIZKY OFD DUEYRISTNRESNET,
CDIZTERMTHE. TIHILERERFIREE T MCU MEFTEIRSD. OFD [XEM LA
Y. OFD YtyhI35 (1D EvbEshEzT,

OFD_Disable();

OFDReset = 1U;

LED1 & LED2 (I AT LAV DIREEZRLET,

LED MikEE =0

LED1 &i@ | MCU X @EICEELTLVET,
NEBRERF[EIEBICHRRELTOET,

OFD HEENBEMELY . EERBORIRZBRAMTETLHIKET
ER

LED2 &=iE | NEPRIRBAEE D=, OFD JybANELEL, MCU (X772
AILMERE DN FEIREFICTHIELET, OFD #EEIXEID
KEETT,

while (1U) {

if (OFDReset == 1U) {
LED_On(LED2);
Delay();
LED_Off(LED2);
Delay();

} else {
LED_On(LED1);
Delay();
LED_Off(LED1);
Delay();

SBI

7-8-1  fl: SBI AL—T

TX03 RIYIxFJILESA/\ (SBI, GPIO) OFOY S LYV TILTT,

LUTOBINEENET:

1.

SBI E&E. 12C #H1L

2. SBIRAL—TIZ&BT—42(E
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. JO0—Fr—+

main

A

Set GPIO and Initialize SBI as slave;
Enable SBIO interrupt

> < N

SW1 pressed ?

Check 12C received data of SBI

A

UART prints data in SBIRcvBuffer
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INTSBIO_IRQHandler

4

Read the 12C status

%w
Y
@
Y

SlaveAddrMatch?

Dummy read SBI data ( To
release 12C bus for next data
transfer)

Save data of SBI to gl2CRxData[]
and 12C Rx gl2CRCnt ++

End
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Yoo 55.L0Oa—KEERA

*94.GPIO % 12C E—KIZHELET,
GPIO_EnableFuncReg(GPIO_PB, GPIO_FUNC_REG_5, GPIO_BIT_5);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_5, GPIO_BIT_2);

GPIO_SetOutputEnableReg(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetInputEnableReg(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetInputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetOpenDrain(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOpenDrain(GPIO_PE, GPIO_BIT_2, ENABLE);

/* Pull up for SDA&SCL */

GPIO_SetPullUp(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetPullUp(GPIO_PE, GPIO_BIT_2, ENABLE);

AL—T SBI FyRILDHHARE . HE U INTSBIO ZEFRILET

myl2C.I2CSelfAddr = SLAVE_ADDR;
myl2C.I2CDataLen = SBI_I2C_DATA_LEN_8:
myl2C.I12CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328;
SBI_Enable(TSB_SBI);
SBI_SWReset(TSB_SBI);
SBI_Initl2C(TSB_SBI, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

LEFEFTL. TDHE. 12C ZEZRHBLET,
12C Z{E/\vT7DD) T . SBI ZIEN\YI7ENVI7ROREFITLET,

/* Initialize TRx buffer and Tx length */
case MODE_SBI_I2C_INITIAL:
for (gICnt = OU; glCnt < 8U; gICnt++) {
gl2CRxData[glCnt] = 0U;

}
gSBIMode = MODE_SBI_I2C_RCV;
break;

INTSBIO TT—22EZTLET,

INTSBIO BT, 12C NRIKBEBERFL. 12C AL—TZETOERERELET,
SBI_GetReceiveData()ld SBI /Xy I7DZIET—42%)—K T B1=HIZ{FELY, 12C Ry
TaAUT4av IR RAIZKYHIHINET,
void INTSBIO_IRQHandler(void)

{

uint32_t tmp = 0U;
TSB_SBI_TypeDef *SBly;
SBI_|2CState sbiO_sr;

SBly = TSB_SBI:
sbi0_sr = SBI_Get|2CState(SBly);

if (Isbi0_sr.Bit.MasterSlave) { /* Slave mode */
if (Isbi0_sr.Bit. TRx) { /* Rx Mode */
if (sbi0_sr.Bit.SlaveAddrMatch) {

[* First read is dummy read for Slave address recognize */

tmp = SBI_GetReceiveData(SBly);
gl2CRCnt = 0U;
} else {

/* Read 12C received data and save to I2C_RxData buffer */
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7-8-2 fil: SBI YR#%
TX03 RIYIxFJILESA/\ (SBI, GPIO) OFOY S LYV TILTT,
UTDOFINEENET:

1 SBI R3E. 12C ##i1t

2 SBITRAIZLBT—HEE

e JO0—Fx—F

main

Set GPIO and Initialize SBI as slave;
Enable SBIO interrupt

SW3 pressed ?

Y

v

Set 12C Tx data buffer and Tx number
Set 12C Rx number

N

SBI 12C start send

Y
v

gl2CwWcent = 0U

gSBIMode = MODE_SBI_I2C_IDLE
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< INTSBIO_IRQHandler >

Comfirm ACK

Tx mode ?

Z

Not last byte?

£

\ vy
v Stop 12C N
Send byte

end

o YT NTOTTLOI—FEEHA
F9.GPIO % 12C E—FIZERELET,

GPIO_EnableFuncReg(GPIO_PB, GPIO_FUNC_REG_5, GPIO_BIT_5);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_5, GPIO_BIT_2);
GPIO_SetOutputEnableReg(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetInputEnableReg(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetInputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetOpenDrain(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOpenDrain(GPIO_PE, GPIO_BIT_2, ENABLE);
/* Pull up for SDA&SCL */
GPIO_SetPullUp(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetPullUp(GPIO_PE, GPIO_BIT_2, ENABLE);

Y RA SBI FrRIILDWEAERE . BLUY INTSBIO ZFFrILET .
myl2C.I2CSelfAddr = SELF_ADDR;
myl2C.I2CDataLen = SBI_I2C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328;
SBI_Enable(TSB_SBI);
SBI_SWReset(TSB_SBI);
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SBI_Initl2C(TSB_SBI, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

EREEEITL. TODE. 12C EEZRBLET .
12C #{5/\wT7IZ"TOSHIBA"%#EEL. SBI #E/\wI7EN\YIT7ROEAREEIT
WFET,

/* Initialize TRx buffer and Tx length */

case MODE_SBI_I2C_INITIAL:

gl2CTxDatalLen = 7U;

gl2CTxData[0] = gl2CTxDatalLen;

gl2CTxData[1] = 'T";

gl2CTxData[2] = 'O';

gl2CTxData[3] ='S';

gl2CTxData[4] = 'H;

gl2CTxData[5] ='I';

gl2CTxData[6] = 'B';

gl2CTxData[7] = 'A";

gl2CWCnt = 0U;
gSBIMode = MODE_SBI_I12C_START;
break;

12C INAMELNTLNSMESH, “SLAVE_ADDR”T—%4% SBI_SetSendData()IZE%EL
F9 ., ZLT.EEARAZE “SBI_I2C_SEND’H5 SBI T—R/\WIFARELET . TD
. SBI_Generatel2CStart(TSB_SBI)#{#EHL T. 12C ENExBABELET,
/* Check 12C bus state and start TRx */
case MODE_SBI_I2C_START:
i2c_state = SBI_Getl2CState(TSB_SBI);
if (li2c_state.Bit.BusState) {
SBI_SetSendData(TSB_SBI, SLAVE_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI);
gSBIMode = MODE_SBI_I12C_TRX;
} else {
/* Do nothing */
}

break;
INTSBIO TT—32EZ1TLVET,

INTSBIO BN T, 12C NRIKREZEIGL ., ZDIET 12C TRAEFTOEREZRELE
T, 12C Y RAEIEHIL, SBI_SetSendData()TRDT—42%FXEL. 12C TOERET
BZ1E. SBI_Generatel2CStop()T 12C #{E1ELE T,

void INTSBIO_IRQHandler(void)

{
TSB_SBI_TypeDef *SBIx;

SBI_I2CState sbi_sr;

SBIx = TSB_SBI;
sbi_sr = SBI_Getl2CState(SBIx);

if (sbi_sr.Bit.MasterSlave) { /* Master mode */
if (sbi_sr.Bit.TRx) { /* Tx mode */
if (sbi_sr.Bit.LastRxBit) { /* LRB=1: the receiver requires no further
data. */
SBI_Generatel2CStop(SBIx);
} else { /* LRB=0: the receiver requires further data. */
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79 16 EvMAL<(TMRB)

7-9-1  fl: AE2MA<
TX03 RYZxS5)LRSA/N(TMRB, GPIOY2 AW\ =H> T I TOTSLTY,
UTOBHINEENET:

1. TMRBO O #)&i1t
2. 1ms OPBE2M4<

e JO—Fr—k
INTTBOO_IRQHandler
Initialize LED

tbcount++
tbcount >= 5007?

500ms is up?

v

Set TMRB initial struct
mode: interval timer
clock: 1/8PhiTO Y
leadingtiming/trailingtiming: 1ms N *
up-counter: auto clear

tbcount = 0
$ reverse LED

TMRB_Enable
Enable the TMRB ‘v

¢ End

TMRB_Init
Set initial struct to
register

v

NVIC_EnablelRQ
Enable TMRB
INTTBOO interrupt

v

TMRB_SetRunState
Start to run the imer

X

Y

While(1)

End
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o HUINTOTSLDOI—FEHA
BT LED Fvy#)LEHHEL, SHEiR—K ED LED #4LET,
LED_Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL */

TMRB ##A{L#EEAREREL. TMRB £—F. 2899, 7y ThHU49)F7AU9K,
YA, Ta—TAERELET . ATETIE YAUILET2—T1—% 1ms ITERTEL
9, HA4UIIETa1—T«IE Tmrb_Calculator()BE#IZ KV EHLET .

TMRB_ InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER; [* internal timer */
m_tmrb.ClkDiv = TMRB_CLK DIV_S8; /* 1/8PhiTO0 */

/* periodic time is 1ms(require 1000us) */

m_tmrb.TrailingTiming = Tmrb_Calculator(1000U, m_tmrb.CIkDiv);
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; /* up-counter auto clear */
/* periodic time is 1ms(require 1000us) */

m_tmrb.LeadingTiming = Tmrb_Calculator(1000U, m_tmrb.CIkDiv);

TMRB EVa—/ILZEBICLE&. HIELBEREFEEDL O RFZEELET .
INTTBO E|YiAH(1ms CTEIZh)A)ZEERIZLET . %I TMRB 82T,

TMRB_Enable(TSB_TBO0); /* enable the TMRBO */
TMRB_Init(TSB_TBO0, &m_tmrb); /* initial the TMRBO */
NVIC_EnableIRQ(INTTBO_IRQn); /* enable INTTBO interrupt */

TMRB_SetRunState(TSB_TBO0, TMRB_RUN);  /* run TMRBO*/

A I—FE, "While(1) "IZAY, BIVAADFEEEZFLET, EIVIAH#IL—FT
E. WD BTHOUREITLN. 500ms #hU kg 5HE. LED #REESENAIUNEER
RLFET .
tbcount++;
if (tbocount >= 500U) { /* 500ms is up */
tbcount = 0U;
/* reverse LED output */
ledon = (ledon == 0U) ? 1U : OU;
if (OU == ledon) {
LED_Off(LED_ALL);
} else {
LED_On(LED_ALL);
}
} else {
/* Do nothing */
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Tmrb_Calculator()ES%4:
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7-9-2  fl: FOSS5<TILEERKE H(PPG)

TX03 RYZxZ)LRS4/N(TMRB, GPIO, UART)Z#AWL\=H> T )70y 5 LTY,

UTOHNEENET:
1. TMRB7 O {J#A1k
2. PPG #EDERE LBHR
3. PPG Ta—T DR
o« JA—Fx—t

main

SWITCH, UART port
initialization

v v

Set TBXOUT pin for TMRB_SetDoubleBuf
PPG output Enable double buffer
v
Set TMRB initial struct l
mode': |ntervgl timer TMRB_SetRunState
clock: 1/8PhiTO Startt the ti
trailingtiming: 500us artiorunhe imer

leadingtiming: 450us(10%)
up-counter: auto clear

N2
l Switch is toggle?
Set TMRB flip-flop struct
control: clear to 0
Y

rever se trigger: match trailingtiming
and leadingtiming

|

Y
ate is up to 90%
TMRB_Enable
Enable the TMRB N
v y
* Change nextleadingtiming rate leadingtiming rate =
TMRB_Init 10%->25%->50%->75%->90% 10%
Set initial struct to
register

v

TMRB_SetFlipFlop
Set flip-flop struct to
register

o YITNTOTSLOI—FEEREA
&A1 tgtLeadingTiming, LeadingTimingus, LeadingTiming D& B HE#HELET,
RIZSWITCH & UART FrRILZE#HIEL. PB6 % PPG H AI29 576 TB70UT [
HELET,
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TMRB_ InitTypeDef m_tmrb;

TMRB_FFOutputTypeDef PPGFFInital;

uint8_t keyvalue;

uint32_ti = 0U;

uint32_t tgtLeadingTiming[5U] = { 10U, 25U, 50U, 75U, 90U }; /* leading timing:
10%, 25%, 50%, 75%, 90% */

uint32_t LeadingTimingus[5U] = {0U};

uint32_t LeadingTiming[5U] = {OU};

/* LeadingTimingus: 50, 125, 250, 375, 450 */
for (i=0U;i<=4U;i++) {
LeadingTimingus]i] = tgtLeadingTiming[i] * 5U;

/* UART & switch initialization */
hardware_init(UART_RETARGET);
SW_Init();

/* Set PB6 as TB7OUT for PPG output */

GPIO_SetOutput(GPIO_PB, GPIO_BIT_6);

GPIO_EnableFuncReg(GPIO_PB, GPIO_FUNC_REG_3, GPIO_BIT_6);
TMRB ##A{L#EEAREZREL. TMRB £—F. 28y 9. 7yThHU49)F7AU9K,
YA, Ta—T4EHELET, AT ETIL500us DEEAZRELET . Y1UILET
1—T7«I& Tmrb_Calculator BA#kIZ&YRDFET,

TMRB_ InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER; /* internal timer */

m_tmrb.ClkDiv = TMRB_CLK DIV_S8; /* 1/8PhiTQ */

m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; /* up-counter auto clear */

for(i=0U;i<=4U;i++) {

LeadingTiming[i] = Tmrb_Calculator(LeadingTimingus[i], m_tmrb.CIkDiv);

}

m_tmrb.TrailingTiming = Tmrb_Calculator(500U, m_tmrb.CIkDiv);  /* trailing
timing is 500us */

m_tmrb. LeadingTiming = LeadingTiming[Rate]; I
leading timing, initial value 10% */

20y 70y HBeEEREREL. 7UyT o0y T, RENHSIERELE
T REGMIFE. Ta—T4EF ML E—BTDHLIITRELFET
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_SET;
PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMIN
G | TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB EVa—)L&HAIL. BEL SR RICHPLBIER. )y T 70y THERER
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ELETF TNV I7EHAIL, Fv T FriaedZibCLFET, &%IZ. TMRB %8
ESEET,

AAYFhH Low A5 High [T 5FETHS . BRI UART [CREDT1—T1ERRLE
ER

AAYFH High DIFE, FEDKIITTa—T1EHRELEFT,
10%->25%->50%->75% ->90%Z D% B 90%h 5 10%IZHEYET,

Tmrb_Calculator BE§%k:
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7-10 SIO/UART

7-10-1 ffl: YE—4yhk

TX03 RUYIxS5JILRSA/\ (UART, GPIO)ZRAW =YL TOSSLTY,

UTOHINEENET:
1. UART E&E&E#IHAE
2. UART %{SHi
3. T—ARZEICUART @ TX E|YAHEFH
4. UART I[Z printf()BE%k%") 24—~ vk

CD UART FrRILIFN—FITTIZEYRIRSNTNET , FTROHITIE UARTO ZEAL
TWEY,
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. JO0—Fr—+

main

Toggle Switch Configuration

SI0 Configuration
SIO_Chlnit

‘ Enable TX Interrupt ‘

ﬁ Read Toggle Switch Info }47

Toggle Switch
turned on?
Y
\ 4

ﬁ Read Toggle Switch Info
Toggle Switch
released?

Y
v

Printf and start to send data
to Hyper Terminal through
UART.

) 4
UART send

finished?

o YU NTAYTSLDI—FESB

*9°. GPIO $&FE & UART O#HAEETLVET,

GPIO RYTTFILRSA/1\ZEELY, GPIO #RAYFIZRELET,
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_0, ENABLE);
GPIO_SetlnputEnableReg(GPIO_PE, GPIO_BIT_0, DISABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_0);

UART _InitTypeDef #BiEAZ#ERL, T—2ZRELET  LTIFREHTY
UART _InitTypeDef myUART;

/* configure SIOO0 for reception */

UART_Enable(UART_RETARGET);

myUART.BaudRate = 115200U; /* baud rate = 115200 */

myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock
by baud rate generator */

myUART.StopBits = UART_STOP_BITS_1; /* 1-bit stop, LSB, W-buff enable */
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ERRBREZITL. TDHER, UART DREEFENYVAAZEMILETS,

T —EEXRBLET, TxBuffer (IXFEHNEFITT,

T—4270—0EYDTOtX(E UARTO FEBIVIAAIL—F D ISRICTERTLET,
UARTO DA EEIYIAHIL—F 2.

printf()B8%IL IAR 2>/ 15D putchar()%. RealView 3> /31(5® fputc()Za—JLL
TT—2HENETVET,
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7-10-2 ffl: UART @ FIFO 7%
UART & GPIO #EALI-BELGY T ILTOT S LTI,

UTOBINEENET:
1. UART & FIFO M#IHASRE
2. FIFO Z{#ERLT- UART D% 215

SIO
Configuration
I
FIFO
configuration
I

UART
Configuration

[ uaRTnit | |

| Enable TX0/1&RX0/Tinterrupt |

o JA—Fx—bh

| | UART_SethData()| |

UARTO receive
data finish

| | Rx buffer clear | |

o YU NTASTSLDI—FESB
412 GPIO M&HFEE UART OFIEEETULVET,

GPIO FZ4/\%&{FEMAL T, GPIO % UARTO & UART1 ICERELET,

~aX
void SIO_Configuration(TSB_SC_TypeDef * SCx)
{

if (SCx == TSB_SCO) {
TSB_PE->CR |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT_1;
TSB_PE->IE |= GPIO_BIT_1;

} else if (SCx == TSB_SC1) {
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}

TSB_PF->CR |= GPIO_BIT_0;
TSB_PF->FR5 |= GPIO_BIT_0;
TSB_PB->FR5 |= GPIO_BIT_6;
TSB_PB->IE |= GPIO_BIT_6;

UART _InitTypeDef #&FZAEL. TR TOAUNEERELET,

UART_InitTypeDef myUART;

[* configure SIOO0 for reception */

UART_Enable(UART_RETARGET);

myUART.BaudRate = 115200U; /* baud rate = 115200 */

myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock by

baud rate generator */

myUART.StopBits = UART_STOP_BITS_1; /* 1-bit stop, LSB, W-buff enable */
myUART.Parity = UART_NO_PARITY,;

myUART.Mode = UART_ENABLE_TX|UART_ENABLE_RX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART _Init(UART_RETARGET, &myUART);

UART DRZ4 /3% #ERAL T, UARTO/1 DEF Y RILOFFA EHEIRREZTLET,

UART_Enable(UARTO);
UART_Init(UARTO, &myUART);

UART_Enable(UART1);
UART_Init(UART1, &myUART);

FIFO O EZITLES

UART_RxFIFOByteSel(UARTO,UART_RXFIFO_RXFLEVEL);
UART_RxFIFOByteSel(UART1,UART_RXFIFO_RXFLEVEL);

UART_TxFIFOINTCtrl(UARTO,ENABLE);
UART_TxFIFOINTCtrl(UART1,ENABLE);

UART_RxFIFOINTCtrl(UARTO,ENABLE);
UART_RxFIFOINTCtrl(UART1,ENABLE);

UART_TRxAutoDisable(UARTO,UART_RXTXCNT_AUTODISABLE);
UART_TRxAutoDisable(UART1,UART_RXTXCNT_AUTODISABLE);

UART_FIFOConfig(UARTO,ENABLE);
UART_FIFOConfig(UART1,ENABLE);

UART_RxFIFOFillLevel([UARTO, UART_RXFIFO4B_FLEVLE_4 2B);
UART_RxFIFOFillLevel([UART1, UART_RXFIFO4B_FLEVLE_4_2B);

UART_RxFIFOINTSel(UARTO,UART_RFIS_REACH_EXCEED_FLEVEL);
UART_RxFIFOINTSel(UART1,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RxFIFOClear(UARTO);
UART_RxFIFOClear(UART1);

UART_TxFIFOFillLevel(UARTO, UART_TXFIFO4B_FLEVLE_0_OB);
UART_TxFIFOFillLevel(UART1, UART_TXFIFO4B_FLEVLE_0_OB);

UART_TxFIFOINTSel(UARTO,UART_TFIS_REACH_NOREACH_FLEVEL);
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ERBEETL. TDE UARTON DEEIVAHEHRILET,

wZIZ UARTO/M DEEBNVYAAEZEEIYAADENY AANE)—F o EFELE
ERS
AT IX UARTO OEEEIY A AW —F > TT,

LI & UART1 DEEEIYAHLEIL—F TS,

LI & UARTO D ZAEEIYIAHILEIL—F TS,

LIFI& UART1 D ZEEIYIAHLEIL—F TS,
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7-10-3 fil: SIO T R4%
TX03 RYTxSILRSA/\ (SIO, GPIOYEAW =Y T ILTOFSLTT,
UTOFNEENET,

1.SI0 MEKETE

2. YRXA SI00& X L—7 SIOO0 [ M & {E il &
3. ERIEITSIO BYr#ZEER

e JO—F¥—b

Configure GPIO pins
used for SIO0 ISR for SIO0 Tx
v
Enable SIO0 and set fSIO0TXOK = 1U;
input clock v
v (End of ISR for SIO0 Tx)
Configure SIO0
channel
N ISR for SIO0 Rx
) 4
fSIOOTXOK == 1U SIO0_RxBuffer[gSIOORdIndex++]
= SIO_GetRxData(SIO0);

Y

fSIOOTXOK =0 U
Send SIO0 next data N

v
(End of ISR for SI00 Rx)

gSIOORdIndex >=
BufSize

fSIOOTXOK =0 U
Disable SIO0

o YU NTOTSLDI—FRESH
9. GPIO 2 E L SIO DHHALEITLVET,

GPIORYTIZILRZ A/ \%ELY, GPIOZ SIO0 [TERELFET . €D, SIO0 DAL
BEARZERL. ADVOVIDOMBUELEITVET,

[*Enable the SIO0 channel */
SIO_Enable(SIO0);
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SIO DEZEEIVAAZEEAIICLET,

FTRTOEXRREEITL. ZDR. T—HEEETVES,

SIO0 ZE=ED ISR IZT, EREREEITLET

SIO0 Z1ED ISR IZT. REN\VITFHI LT —AEZELET,
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7-10-4 fl: SIO RL—T
TX03 RYTTS5ILRSA/\ (SIO, GPIO)EAW =Y T ILTOFSLTT,
LTOFNEENRET,

1. SIO DERKKTE

2. TA4A SI00eAL—7T SIO0 & & {E &l
3. EZEIZSIO EYIAHEEH
e JO—F¥—F

main

Configure GPIO pins
used for SIO0 ISR for SIO0 Tx
v
Enable SIO0 and set fSIO0TXOK = 1U;
input clock v
v (End of ISR for SIO0 Tx)
Configure SIO0
channel

ISR for SIO0 Rx

i

/‘A

fSIO0TXOK == 1U

SIO0_RxBuffer[gSIOORdIndex++]
= SIO_GetRxData(SIO0);

v
fSIO0TXOK =0 U
Send SIO0 next data (End of ISR for SIO0 Rx)

&
[

Y

9SIO0RdIndex >=
BufSize

fSIOOTXOK =0 U
Disable SIO0

&

o YN TOHSLDO—KEEREA
*9°. GPIO &5 & SIO DHERIEEITULVET .

GPIO RYTTSILRS A/ \%&fEL, GPIO % SIO0 [ZERELET .
/*configure the SIO0 channel */
SIO_Enable(SIO0);
/* Selects input clock for prescaler as PhiTO. */
SIO_SetInputClock(SI00, SIO_CLOCK_TO);

[*initialize the S100 struct */
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SIO DFEZERYAAZARILET,

FTRTOEKRREETL. EDR. T —HEEETVES,

SIO0 E{ED ISR ST, ERIEREEITLET

SIO0 ZIED ISR IZT. REN\VITFHIBLT—AEZELET,

2019-7-17 54 Rev 1.0



TOSHIBA

TMPM3UO
TXO3 RYTSILKSA/\FERHI

7-11 "9+ vFRYT 2L (WDT)

7-11-1 Pl:orxyFRvT 247

TX03 RUYTxFILRSA/\ (WDT, GPIO) OTAT S LYV TILTT,

UTOFINEENET:
1. WDT DO##1E
2. DEMO1 Tl&.A—/A\—78—FIIZ WDT 2U7%TH7 . NMI BElVAAZRESE
F9.
3. DEMO2 Tl&.#A—/N\—28—HICWDT 2YU7%{T\L\. EFFLEDO ZmilSEFT,

o YU NTATSLDI—FESB

LTFOI—KE WDT O#EEDHITY  HEFFEA 22%/fsys [TERESNA—/\—270O—
BFITNMI BIYIAHZEFRELET,
WDT _InitTypeDef WDT _InitStruct;

WDT _InitStruct.DetectTime = WDT_DETECT_TIME_EXP_25;
WDT _InitStruct.OverflowOutput = WDT_NMIINT;

WDT Z#)EAEL. €D % WDT 2H/HICLET.
WDT _Init(&WDT _InitStruct);
WDT _Enable();

DEMO1 TI&.NMI BIVIAAHDFHLEEZFLET,
while(1)

{
}

DEMO1 Tl&.NMI F|YIAHFEERFIZ WDT Z#Z1EIZL, LED1 O RiEEEIELET,
WDT _Disable();

DEMO2 Tl&.WDT 2YJ7%47\L\, BIZLEDO MRS tEET,
WDT_WiriteClearCode();

7-12 PMD

7-12-1 {5l: 4R A

TX03 RYIZxSJLRS4/\ (PMD, GPIO) 7RIS LY TILTY,

COBITIEUTEITVET,
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1. PMD & GPIO O#1#A1E
2. EMG RERHEH S
3. EMG R#ERHEHE NN LRBEHANDIKELEL

main

4

PMD_IO_Config()
Configure GPIO for PMD

. JO—Fr—F

PMD_PWM_Config()
Configure PMD PWM

PMD_Enable(PMD1)
Enable the PMD

»

) 4

While(1)

A 4

gState =
PMD_GetEMGCondition(PMD1)
Get the EMG protection conditon

N—>

gState ==
EMG_PROTECTION

Do nothing

Y

|

PMD_BackToNormal()
Back EMG protection to normal

o HUINTOTSLDOI—FEHA
%9 LED. PMD. GPIO O#HILEFLET .
/* LED initialization */
LED4_Init();

/* GPIO configuration®/
PMD_IO_Config();
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/* PMD PWM configuration®/
PMD_PWM_Config();

DEMO_U_PHASE E&#*1T5154&.DUTY E—FIZ U BX&ETY,
DEMO_3_PHASE E&#1T>15a. DUTY £—kI(& 3 BRI TY,
/* PMD1 initialization */

m_pmd.CycleMode = PMD_PWM_NORMAL_CYCLE;
#ifdef DEMO_U_PHASE

m_pmd.DutyMode = PMD_DUTY_MODE_U_PHASE; /* U-phase in
common */
#endif
#ifdef DEMO_3 PHASE

m_pmd.DutyMode = PMD_DUTY_MODE_3 PHASE; /* 3-phase
independent */
#endif

m_pmd.IntTiming = PMD_PWM _INT_TIMING_MINIMUM;

m_pmd.IntCycle = PMD_PWM_INT_CYCLE_1;

m_pmd.CarrierMode = PMD_CARRIER_WAVE_MODE_1; /* PWM mode 1
(center PWM, triangle wave) */

m_pmd.CycleTiming = 0x3FFFU;

PMD_Init(PMD1,&m_pmd);

BHDAVARTIEEHELFT .

DUTY E—FAUMBEEBDHE. UMBERLHATY,

DUTY E—FrA' 3 I DHZE. YVIW ENENDHATY,
PMD_SetAllPhaseCompareValue(PMD1,0x0FFFU,0x1FFFU,0x2FFFU);

PMD B)MEZEFRILET,
PMD_Enable(PMD1);

EMG REREDHEZITVET . RERLIKEDIZE(X LED4 ZRLTL. EMG R
BREEADNOBELEANRLET . RERHIRETIEIAVMGES X LED4 ZEATLES .
while(1){
/* Get the EMG protection condition*/
gState = PMD_GetEMGCondition(PMD1);
/* Judge the EMG protection condition */
if (gState == EMG_PROTECTION) {
/* LED4 will light on if the condition is protection */
LED4_On();
/* Back EMG protection to normal */
PMD_BackToNormal();

Delay(1000U);

} else {
/* LED4 will light off if the condition is not protection */
LED4_Off();

}oo}
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