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T-10-1 Bl UB YR et 44
7-10-2 i UART FIFO ...ttt sssensnes 47
T-10-3 BBl SIO ettt 50
2 5 Y I N RS 53
T-11-1 B WDT ettt sttt 53

CMDR-MO037UE-01J



TOSHIBA

1 (ZLAE

RO TINTOTSLIE. BRERAAVTMPMO37TETY . &2 T ILTOS S5 LI, EHEMCURNE
MEREE B TETITALSICHETCWET . o7 TOSSLAO—HERMYELTERETS

CET REGHBEZBFSEIENTEFT,

2 BE

TX00 RYTISILRSANETRDKIIZFERALET,

User Application
Application Programs
TMPMO037 Peripheral Drivers
ADC | CG | LVD| wDT | FC | I12C
TX00 CMSlS Drv Drv Drv | Drv [ Drv | Drv
Driver
GPIO | UART |TMRB| DMAC | TMR16A
Core Peripheral Driver brv | D | Brv] Bv | Dw
TMPMO037 Peripheral Register 'msgf‘i‘rf’iti\gﬁcwr
Hardware TMPMO037 Hardware
3 ERIHHEE
ae FreRIL EER/FREA
cG oavyx7 fE/A
PLL PLL2 #&fE
ABUINAE—F /A (STOP1 E—FK/IDLE £—F)
SysTick REMA
VAVTFRVTEAT
=M
(WDT)
INTO FEACG Yo7 ILIZEITSH STOP E—FK
Mo DIEIF)
INT1 KIEHA
S ERENIA A
t“l'lril Th)L INT2 A5
INT3 K&
INT4 K&
INT5 K&
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HaE FrRIL AR ER
SIO0 f#F(SI0. UART FIFO)
Slo1 fE/A(SIO)
SIO Slo2 FERAUART Ja—4vk)
SI03 {5 A (UART FIFO)
Sl04 REMA
TMRBO FERCLAZ/4~<. PPG HH)
TMRB1 REMA
TMRB2 REMA
o TMRB3 REMA
16-bit timerB TMRBA4 Py
TMRB5 REA
TMRB6 REA
TMRB7 REA
o TMR16A0 FERGLAZC7)
16-bit timerA TMRIGAL @ F
LvD - ERLVD H>FI)
AINO f#F(ADC 42 7))
AIN1 REMA
AIN2 REMA
_ AIN3 REERA
10-bit A/D converter AINA e
AIN5 REHA
AING REA
AIN7 REA
DMAC - ER(DMAC B2 7))
12C 12CO f#ER(12C % 3215)
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4 Y Ak

AU TNTOTS AL, BARIBEICHEZHMTMPMO37AEAR—F£tALTTFRARESRTULET,
LTI, i FR&ZERBALET,

No. R—r4 B
1 PDO KA
2 PD1 SCOSCLK
3 PD2 SCORXD
4 PD3 SCOTXD
5 PD4 REH
6 PD5 REMA
7 AVDD3 ADC HER
8 AVSS ADC i GND
9 PAO AINO(FR—F RV1)
10 PA1 R{EMA
11 PA2 R{EMA
12 PA3 REH
13 PA4 KA
14 PA5 REH
15 PA6 REH
16 PA7 REH
17 PF7 SW3(-h—F S5)
18 PF6 SW2(7R—F S4)
19 PF5 SW1(Fh—F S3)
20 PF4 SWO(FR—F S2)
21 PF3 SC3TXD
22 PF2 SC3RXD
23 PF1 R{EMA
24 PFO REH
25 PC5 LED3(:R—F D2)
26 PC4 LED2(7R—F D3)
27 PC3 TBOOUT/LED1(-R—F D4)
28 PC2 LEDO(-R—F D5)
29 DVSS TT4RJ)LA GND
30 DVDD3 TORIAER
31 PC1 I2COSDA
32 PCO I2COSCL
33 PG7 R{EMA
34 PG6 REMA
35 PG5 REMA
36 PG4 REH
37 PG3 REH
38 PG2 SC1TXD
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39 PG1 SC1RXD
40 PGO SC1SCLK
41 PEO DipSWO0
42 PE1 DipSW1
43 PE2 REH
44 PE3 SC2RXD/USB_RXD(k—K CN8)
45 PE4 SC2TXD/USB_TXD(:h—K CN8)
46 PE5 REH
47 PE6 REH
48 PE7 REMA
49 PB7 REMA
50 PB6 R{EMA
51 PB5 INTO
52 PB4 REMA
53 PB3 REMA
54 PB2 REH
55 PB1 KA
56 PBO BOOT
57 DVDD3 TORIRAER
58 X1 BIRF IR T
59 X2 BIRF IR T
60 DVSS TI4RJLE GND
61 REGOUT L¥al—42Bar TSR
62 RESET JEyMEEAN
MODE %%
63 MODE 29 GND I8 L TR,
64 RVDD3 L¥aL—42HER.
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5 PRSI

TERICHRREDERETRLET

TMPMO037
VR +«—>
ADC TMR16A
TMRB CG
UART?2 [ &— |PC( Terminal software)
WDT LvVD
KEY, LED | e—— 10 FLASH | 12¢
DMAC
1. N—F9x7:
TMPMO037 RFHEAR—F
2. RAERYV—IL:
. IAR:
1) IDE:IAR Embedded workbench 7.70.1
° KEIL
1) IDE: KEIL uVision 5.24.2.0
° ICE

1) Evaluation Board IZ#&&;0 CMSIS-DAP
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6 ek

6-1 Ei{EE—

AT NARIE 3 DDEMEE—FHHYET: NORMAL, IDLE, STOP1

> NORMAL £—F:

CPU 78 &UBBN—FI 72ROV THESEHE—FTYT, Uy ERZIE.
NORMAL E—RIZRKYET,

IDLE, STOP1 D& E—KRIXEEEBENE—FTY,

BHBEDE—FABITTBIZIE, REV/ (a0 bA—)LL P XS CGSTBYCR<STBY2:0>
[T IDLE. STOP1 DL F A DE—FZZREIRL. WFI (Wait For Interrupt) s 5 & E1TLE
ER

> STOP1E—FK:

TRTONBEBNELTHE—FTT, STOPL E—RAEREINSE, STOPL E—FAK
TIHEADOEBEE—F~EIRL. BMELRAIRLET,

R STOP1 E—FDHUTINTOTSLIEXCGC DHIIZEENTLET,

> IDLE ®—F:

CPU WMELLTBHE—FRTY, ABHED—EBIE. HED2—ILOFDL P RXARIZIDLE E—F
BOBE FIERELORE%E 1 EvhFL, IDLE E—FTOEREMNARETT , IDLE £
—FE BB LIS ESN - EDH#EEIL, IDLE E—RABRBL-EBORETELELEY,
R IDLE ®E—FDHY 2T NTOYSLIE CC DHIZEENTVET,

Instruction (WFI) Instruction (WFI)
IDLE NORMAL
mode mode
Interrupt Interrupt

6-2 ADC

PAO/AINO [ZHfiSNT-AR T2 av A—ADELZERLEY  AIESN-EEETREL NS
4751 (stdout) R THALET , stdout (& UART [CUA—4YrENFET DT, PC &
UART2 ###L TZ3L, AD EfERIE. 23— FIILH AV IMIRRSNFET,

6-3 CG

6-3-1 STOP1

CPUEIMEE—FZZLELET . NORMAL E—FESTOPLE—RD 2 DDE—FEFEALET,
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BHEDE—F | 7923> (Key) Bk —IFIILRTR LED &7&
NORMAL SW1%##9 (Low7 | NORMAL-> STOP1 | “NORMAL MODE” | LEDO,1,2,3
9747) ->"STOP MODE” v
STOP1 =&AIZ SW1 %#EfL | STOP1 >NORMAL | “STOP MODE” -’ | LEDO0,1,2,3
T.SWO ¥ NORMAL MODE” r
6-3-2 IDLE

CPU 1 fE—FZZELET, NORMAL E—F& IDLE E—FD 2 DDE—FE#FEALET,

BHEDE—F | 7923> (Key) BE —3SFILERT LED &
NORMAL SW1%#9¥ (Low” | NORMAL- IDLE “NORMAL MODE” | LEDO,1,2,3
9747) ->” IDLE MODE” At
IDLE SW1 #gfg IDLE >NORMAL “IDLE MODE” - | LEDO0,1,2,3
NORMAL MODE” *2
6-4 DMAC

UARTO M5 UARTL ADT—RELEETIMBAERE SN TULET, “TOSHIBA’ D XEFIT
—4% UARTO M5 UARTL NEEShET,

DMAC I2&Y., RAM 55 UARTO T—AL U RBICT—ANEESh, XEIDEXET—4
(& UARTO #BHT#EIESN. UARTL TRIELET . UARTL OT—422E% . T—2IXFE
FRFESINET,

TINVHADER VAV R XFERNERZERL T, RIESN =T —4ZHIALFT,

MR YOTIWYINIITEFERT BHICIE. TMPMO37 R—F DR EEFEITVVET .
UARTO(TX)& UARTL(RX)ZHE#LET

6-5 FLASH
Flash ORS4/\ APl ZFEHALTHE ISV 1 AT DBEERVBESAAETIYTILT
Ag5.LTY,
ZOTATSLIF. VT IVFIYTE—RD/—TILE—REL—HFT—FE—RTEFTLET,
—JEybEE: E—FHIE. EEAAIN—F(TFvia API). 5k )L—F U TSN E
ER
E—RHEIL—F: A—HFT—bE—FFLIE/—TILE—FDHIEZITVET,
SBRE L —F L EEFAHI—F % Flash Hh5 RAM ~NERELET
EEAHIN—F2:RAM ETEMEL., 75y a tDTOSSLAETOSS LB DI—FEA
hEBZFET,
— 704554 AB (UEybEE)IEHBRICTSVI AT IZESAFEFATVET,
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—7 04554 AIB (A: LED 0 &R, B: LED2 S=iR)
MEREEL, TOT 5L A DNRVICEELET,
—SWO F—[F) vy rBIEDE—FHIEICENET,
SWO F—Hm RSN TLVELNMES > Normal E—RTY,
SWO F—hRShi-i54E > 1—4J—bE—KTT,

Flash > Flash
Block n: Program B Block n: Program A
RAM
b) Programming routine
4>

Block m: Program A Block m: Program B
Reset Procedure Reset Procedure
a) Mode judegement routine . :
Eb; Pro re{mmi% routine (a) Mode judegement routine
(©) Co g routineg (b) Programming routine

py (c) Copy routine

B —45oR

(1) EBREA
F9T7O0J5L ANETIN,LEDO BNEBLET

(2) SW0 % ON LTL\A/IZ RESET 7/R4>% ON LEY ., ZD#%. SW0 % OFF LET,
JE—E(C LY EFAAHNIEEF RAM [ZERELET,
ZTD%k. EEAHFNENTOISLALETOYSLBERIVILET,
ADYTHET T 5L LED3 HNELT-LED1 AEATLET,

Q) RIVTET#, . AT LY EYLEITL, TOY 5L B A EIMELT LEDL,3 AVEKT—
LED2 A miLET

(4) SWO0 # ON LTL\AREIZ RESET /R¥>% ON LET , Dk, SW0 # OFF LET,
FIE (2) ZITLET,

(B) AT LUYRETL., TR 5L A DBEIYELTLEDL,3 AVHEAT—LEDO A miELE
ER
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v

Normal mode
1) Reset
2) Run Program A

v

User boot mode

1) Reset

2) Update Program A with B,
Update Program B with A

A&SB
v

Normal mode
1) Reset
2) Run Program B

v

User boot mode

1) Reset

2) Update Program B with A,
Update Program A with B

B&A

SO INTASSLO7A—F—b

‘ ‘ Mode judgement

User boot mode

v

‘ Run program A/B ‘ ‘ ‘ Copy routine ‘ ‘

L]

Copy programming routine

6-6 GPIO

Y

Run Programming

routine in RAM ‘ ‘ A &B

Set SCB->AIRCRI[0]:
VECTRESET to excute
software reset

RYIZTSILESANGPIO)EZ ALY T I TAY S LTT, LEDESWDEREFITL.

LEDD miEZEITLVET .
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6-7 12C

6-7-1 12C RL—T

RYTISILRSA /D 12C ZFRL. 12C NADAL—TE—RRBETSHTILTOT S L
T,

IR —R D 2 KD 12C N REEHELET,

YT TOT S LOEEREETIEFHEAR—FZ2 DAL, FAILI2CNARDAL—TE—FK
15K AIF 12C RADTRIE—RTEMELE T,

12C E|YAAHFFERALTI12C INRDY—RISA,ETWNVET,
[2CAR THESNI=AL—T7FLAR, £=EP xRS a—ILTFRLRE—BLE=TRLRES
ETALI12CIXF9BHDYOYHTSDA #"Low'"IZL. ACK EBFHE ALET,

2C AL—T £ 12C RREHM S “TOSHIBA” #Z{EL. CtExE UART IZHALET,

12C (RL—D) Y27 )LEA

K1: 12C SLAVE RECV

SW1 A ON DIHFE . 12C(AL—) I \wI7MhoZELI=XFF| “TOSHIBA” #HALET,

TOSHIBA
MASTER 12C to SLAVE 12C OK

6-7-2 I12CTR%A

RUYTIFILRSA/AD 12C ZEAL. 12C NADIAZE—RWLIEEITS5H T ILTAYSLT
ERS

EMEAR—RD 2 A 12C N\ REEHELET,

YTV TAT S LDBERERTIXFEMAR—FE2 DAL, FAX 12C NRADTREIE—R/
15K AIF12C NADAL—TE—KTEIELET,

12C E|YAAFFRALTI2C NAD)—KISA ETWVET,

I2C 7KL R: HELL
2C R RARIEICEF| “TOSHIBA” % 12C AL—TJITEELET,

2C(R AR YT ILERSR
SW3 % ON 3 %&., XFEF “TOSHIBA” % 12C(RAR)MD [2C(RAL—D)NERELE T,
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6-8 LVD

ZOBFITIE, LVD [CE->THRESNAEEREZIG TS TIWLTOTSLTY,
BENRHEFELYVIELESIL UART [Z'LOWERZHE ALET,
EENRHEFELYELVES (X UART IZ*UPPER"'ZH ALET,

6-9 TMR16A

ZDHIE. MCU DB ZFAIEFE-T O ARAIAIEERTH YT ILTOTSLTY,
AAEHREIF 1ms B TT .
ZDARALTZFELY 1s (500ms T ON, 500ms T OFF) IR T LED miZEITLET,

6-10 TMRB

6-10-1 NB%M4~

ZDflE. MCU DAAIEFE-T AAIMYERRT LI YU TILTATSLTY,
BATEREIL 1ms BHATT,
DAL %EFELY 1s (500ms T ON, 500ms T OFF) M@ T LED |mil&EiTLVET,

6-10-2 PPG jREH A

ZOBIE, SW1 ZFEL, Ta—T4(AZED PPG(FTAYSIITIVERK)DEBEL DT DY
TNTATILTY,
PPG K4IE. B4 HiFFEA L ARI—TF2HEki T 5L THRATEET,
Ta—T1% 5 E&FE(10%, 25%, 50%, 75%, 90%)ICEETEET,
BIREATHEPPG E—RIZAY, PPG R W%ERIBLET
F I ETTA—TA—2EELET,
10% > 25% > 50% > 75% > 90% > 10%

R PPG BREHEHDHEED-H. PC3 &AL ARa—T(ZHEHKLET,

6-11 SIO/UART

6-11-1 YA—4yhk

C SEDIZEEAH NSATS) DIZZE A A(stdin). #ZH#H A (stdout) ZE2—5 YD /N—KH T
FIZEODETERTHEENI—TINFUET,

CDBIE AZEANERBER D%, HICUARTIZRELET . 7TV —ar b printf()BEEL
EESTUNTILR— o AETIVTINTOTSLTY,
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#WE: YT TOYSLTIXUART2 2FALET,

6-11-2 UART FIFO

UARTO /5" TMPMO0371"&ULV\5T—4% FIFO AL T UART3 ~i%¥{EL. FFIZ UART3
MB"TMPM0372"ELV5T—4% FIFO AL T UARTO NXET A Y TILTOYSLT
T,

Resetldx BB D REIIZT L —IURA 2 FZEEE L TH L. RxBuffer="TMPM0372" &
RxBufferl="TMPMO0371",% > =5 &I T L—IRA M TEIELET,

6-11-3 SIO

SIO HEEEZFERALCRMRXDEREZTIYLITLTOISLTY,
SIO MF¥RIL 0 EFvRIL 1 ZFEAL. ChoDFYyRILBTRBRX T —2EEEZTVET,
(TXDO & RXD1. TXD1 & RXDO, sclk0 & sclkl Z#E#EL TEELY)

6-12 WDT

DAYFRYTAA4TIE, ERERIOvIHIMEIELTIVS(STOPL E—FD)HE. FHTEEE
Ao
Yty WDT [ZEZIELY . SystemInit BRI TEMIZRESNET,

KSA/\DFEWA:
1. BREBEOREEH I A —N—TO0—FOBELLTO WDT BIUVRAHREEITL.
WDT Z#H#ELET,
2. 220 WDT AY>7ILhHY. DEMO2 [FXVOERICTUIYEZONET,
DEMO1:
RAY—A—N\—TO—BFIC NMI B|YIA#HEHEL . WDT 9 7LET (LED1 RAT—
JHLT)
DEMO?2:
DAVFREVT AAIHEHL DR RO TA—REEERAH . DAIFRIITRAIND 3%
H2Y7LET, (LEDO [XEIZHER)

7 JYILDITF

AYITrHITT7IE, TMPM037 MCU O F E#ae%d TMPMO37 FHli-R—K £ TENMERERT 1=
DY TINTAYTS LT,

SN TATSLDREIZE. REDODESA/\YTE, LU IAR EWARM, F1=1E KEIL
MDK ZZ{F RS, e &2 7O oo M EERR L TR ELY,

D—JAR—EELTAD IR LLTOBEYTY:
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IAR EWARM:
-WDT_NMI
-APP
| main.c
| tmpm037_wdt_int.c
| tmpm037_wdt_int.h
|

—Tx00_CMsIS

| | system_TMPMO037.c

| | system_TMPMO037.h

| | TMPMO037.h

| |

| Lstartup
startup_TMPMO037.s

|

—TX00_Periph_Driver
inc

| tmpm037_cg.h

| tmpm037_gpio.h
| tmpm037_wdt.h

| TX00_common.h
|

|
|
|
|
|
|
| Lsrc
| tmpmO037_cg.c
| tmpm037_gpio.c
| tmpmO037_wdt.c
|
L-TMPMO037-EVAL

led.c

led.h

SW.C

sw.h

KEIL MDK:
WDT_NMI

-APP
| main.c
| tmpm037_wadt_int.c
|
—Tx00_CcMsIs
|  system_TMPMO037.c
|  startup_TMPMO037.s

—TX00_Periph_Driver
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tmpmO037_cg.c
tmpmO037_gpio.c
tmpm037_wdt.c

|
|
|
|
L-TMPMO037-EVAL

led.c
SW.C

7-1  ADC

7-1-1 §l: ADC T—R)—F

R1)TZxF)LRS4/3(ADC, GPIO, UART)ZERALI- YT ILTaT S LT,
LTOBINEENET:

1. ADC EREE#H1E

2. FYRIVEEVE—FE—FIZED AD THZERIAL. AD BEREHAHT

e JA—F¥—k:

14 CMDR-MO037UE-01J
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A 4

Initialize UART

:

Set ADC clock

!

Select input channel

|

Enable repeat mode

A 4

Set interrupt mode

A 4

Turn VREF on

A 4

Start ADC
enable interrupt

DC finish interrup
occur?

Read ADC result

y

Display ADC result
through UART

o HUTNTOHSLOI—FEIREHA
9 ADC DYAVIREEF, VE—FE—FOHALEIYRAAERDREETL,
VREF % ON LEY,
[* set ADC clock */
ADC_SetCIk(ADC_CONVERSION_42_ CLOCK, ADC_FC_DIVIDE_LEVEL_16);

* select ADC input channel */
ADC_SetlnputChannel(ADC_AN_0);

/* Enable ADC repeat mode */

15 CMDR-MO037UE-01J
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ADC_SetRepeatMode(ENABLE);

/* Set interrupt mode */
ADC_SetINTMode(ADC_INT_CONVERSION_8);

/* Turn VREF on */
ADC_SetVref(ENABLE);

/* Wait at least 3us to ensure the voltage is stable */
Delay(10U);

AD Z#axBASAL . INTAD ZE5aILET,
ADC_Start();

/* enable AD interrupt */
NVIC_EnablelRQ(INTAD_IRQn);

AD ZE#%ETLN, ZDE&. INTAD ZF5F T, INTAD D F 4% . ADC_Display()Z3—JL
LEF,

while (1) {
if (fINtADC == 1U) {
fintADC = 0U;
ADC_Display();
}
}

ADC_Display()Tl&. AD Z£#iERZ MR 5= . ADREG &) —FLFT,
ADC_ResultTypeDef ADC_Result = ADC_GetConvertResult(ADC_REG_0);

7-2  CG

7-2-1  ffl: NORMAL<->STOP1 E—KFZ&&E
R1YIZxFILRS4/8(CG, GPIO, UART)EHRALI=¥>FITAT S LTT,

UTOHNEENET:
1. EKRM7E CC HEDHRTE
2. NORMAL £—FK& STOP1 E—FDYIYEZ Ai:

e JA—F¥—k:
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A
System_Init
Initialize system and
configure GPIO LED UART

!

Enable GPIO INT and set external
interrupt to wake up system

While(1) <

Mode_Judgement
Judge current mode, whether to
go to stop mode

A 4

NORMAL_MODE gCurrentMode
I

STOP_MODE

v \ 4

Turn on LEDs
. Turn off LEDs
e Adl_'S,\F/’BgE UART displays STOP MODE default

UART disable

.

CG_NormalToStop
Change current mode to stop mode

A 4

wake up from stop mode when external
interrupt occurs

v
System_Init
Initialize system and configure
GPIO LED UART

A

gCurrentMode =
NORMAL_MODE

;l
»

\ 4

e YUTNTOTSLDOI—FERRA

EHED CC DHEN Y R)
LI NORMAL E—FT CG DEREETITOISLHITT , (BEFKIRES 20MHz D
5E)
if (CG_GetFoscSrc()==CG_FOSC_OSC _INTY{
/* Switch over from IHOSC to EHOSC*/

17 CMDR-MO037UE-01J



TOSHIBA

switchFromIHOSCtoEHOSC();

/* Disable PLL. PLL cannot be used, since fosc = 20MHz that larger than 10 MHz. */
CG_DisableClkMulCircuit();

[* Set fgear = fc */

CG_SetFgearLevel(CG_DIVIDE_1);

[* Set fperiph to fgear */

CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);

I* Set dTO = fc */

CG_SetPhiTOLevel(CG_DIVIDE_1);

[* Set low power consumption mode stopl */
CG_SetSTBYMode(CG_STBY_MODE_STOP1);

STOP1 E—FZREIYAH DERE
STOP1 E—KRZfEET 5 R EIYAH(INTO)DREZITLNET L INTO EY5AHZEEF ]
L.BIYIAHEREVITLET
__disable_irq();
CG_ClearINTReq(CG_INT_SRC _0);
[* Set external interrupt to wake up system */
CG_SetSTBYReleaselINTSrc(CG_INT_SRC 0,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
NVIC_ClearPendingIRQ(INTO_IRQn);
NVIC_EnablelRQ(INTO_IRQn);
__enable_irq();

STOP1 E—FADEHKTE
STOP1 E—FADBHBBREZTVET . V4—LT7VTRHEEEEL. _ WFI)@S%E
E{TLTSTOP1 E—R~AEBHBLZET,
/* Set CG module: Normal ->Stop mode */
CG_SetWarmUpTime(CG_WARM_UP_SRC_OSC_INT_HIGH,CG_WUODR_EXT)
[* Enter stop mode */
__WFI();

T ILFoOvERROFEILE
Fosc A* 10MHz ##BZ TL\5T=8 . PLL ZERICLET,
Result retval = ERROR,;
WorkState st = BUSY;
retval = CG_SetFcSrc(CG_FC_SRC_FOSC);
if (retval == SUCCESS) {
/* Set warm up time */
CG_SetWarmUpTime(CG_WARM_UP_SRC_OSC_EXT_HIGH,
CG_WUODR_FOSC);
CG_StartWarmUp();
do {
st = CG_GetWarmUpState();
} while (st != DONE);
* fc source is set to fosc, so PLL can be disabled successfully. */
retval = CG_SetPLL(DISABLE);
}else {
/*Do nothing */
}
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7-2-2  fjl: NORMAL <-> IDLE E—FZH

RYIxFILRS4/\(CG, GPIO, UART) ALY ILTas S LTT,

LUTOHINEENET:
1. EARB% CG BEDNETE
2. NORMAL £—K& IDLE E—FDYIYEZ A

o YU NTOYTSLDI—FEEH

AAvF.LED, UART A FDHREZITLET
TMRB_InitTypeDef m_tmrb;

SW_Init();
LED_Init();
hardware_init(UART_RETARGET);

BIYAHRAZIT DEREEITVET,
m_tmrb.Mode = TMRB_INTERVAL_TIMER;
m_tmrb.CIkDiv = TMRB_CLK_DIV_512;
m_tmrb.TrailingTiming = TMRB_1MS;
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR,;
m_tmrb.LeadingTiming = TMRB_1MS;

TMRB ZHWVT EEEBNE—FERAZIYAADEEETITLVET,
TMBR_Enable(TSB_TBO0);
TMRB_Init(TSB_TBO0,&m_tmrb);
TMRB_SetINTMask(TSB_TBO,
TMRB_MASK_MATCH_LEADINGTIMING_INT);
TMRB_SetldleMode(TSB_TBO0,ENABLE);

NVIC_ClearPendingIRQ(ExtINTSrc_IRQn);
NVIC_EnablelRQ(INTTMRBO_IRQn);

SW1 # OFF Mi54& LED ZEXTLET . SW1 A ON Di5F4E LED &=kl 7vThow
REEIL&D)T L. AV U NERIR#R IDLE E—RABITLET
while (1U) {
if (SW_Get(SW1) == 1U) { /* SW1is ON */

LED_On(LED_ALL);
common_uart_disp("IDLE MODE¥r¥n");
Delay(); /* Delay sometime to let UART print string. */
TMRB_SetRunState(TSB_TB0O, TMRB_STOP);
TMRB_SetRunState(TSB_TB0, TMRB_RUN);
enter_IDLE();
LED_Off(LED_ALL);
Common_uart_disp(“NORMAL MODE¥r¥n");

} else {
LED_Off(LED_ALL);
common_uart_disp("NORMAL MODE¥r¥n");
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IDLE E—FIZRATT 2 EREITLET .
FTEHBEBEHE—FELTIDLE #BIRLET,

/*Set standby mode as IDLE */
CG_SetSTBYMode(CG_STBY_MODE_IDLE);
=®IZ__WFI)@$%EALT IDLE E—RICAYET,

__WFI();

7-3 DMAC

7-3-1 il AEYHISEDEE

R1YZxFILES4/\ (DMAC, GPIO, SIO) ZFEALE=Y 2T ILTadSLTY,

UTOHNEENET:
1. UARTO/1 O#)#A1E& DMAC D #IHAE
2. AEUHMDS DMAC ##H T UARTO AT —H%ERE

e JA—F¥—k:
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Set GPIO as UART

}

set UART1 as reception

\ 4
set UARTO as transmitter

Y

initialize DMA channel 1

for transmission

v

Set DMA
IRQ

\ 4
Enable DMA interrupt

\ 4
Enable UART1
reception interrupt

v

Start DMA channel 1 to
transfer data to UARTO

Transmission end?

o YLINTOHTSLDO—KEEREA
LLTFIE DMAC DORSA/N\EFALT, AEUHMD UARTO ANT—RELEF TSIV TILTOTS
LTI,
3. UARTL DRERTEET —REEDT=-HIZ UARTO DERTE LHFAIZITLNET,
UART_Rx_Cnt = 0U:
UART InitStruct.BaudRate = 115200U;
UART _InitStruct.DataBits = UART_DATA BITS 8:
UART _InitStruct.StopBits = UART_STOP_BITS 1;
UART _InitStruct.Parity = UART_NO_PARITY;
UART _InitStruct.Mode = UART_ENABLE_RX:
UART _InitStruct.FlowCtrl = UART_NONE_FLOW_CTRL;
UART_Enable(UART1);
UART _Init(UART1, &UART _InitStruct);
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UART _InitStruct.Mode = UART_ENABLE_TX;
UART_Enable(UARTO);

UART_Init(UARTO, &UART_InitStruct);_
UART_SetTXxDMAReq(UARTO, ENABLE);

T—REREDT-HIZ DMAC DFvHIL 1 DHHLLEEELEITVET .
DMAC_InitStruct.SrcAddr = (uint32_t) SRC_Buffer;
DMAC _InitStruct.SrcincrementState = ENABLE;
DMAC_ InitStruct.SrcBitWidth = DMAC_BYTE;
DMAC _InitStruct.SrcBurstSize = DMAC_1 BEAT;
DMAC_InitStruct.DstAddr = (uint32_t) (UARTO_BASE_ADDR +

UARTO_BUF_OFFSET);

DMAC _ InitStruct.DstincrementState = DISABLE;
DMAC_InitStruct.DstBitWidth = DMAC_BYTE;
DMAC_InitStruct.DstBurstSize = DMAC_1 BEAT;
DMAC _InitStruct.TxSize = size;
DMAC _InitStruct. TxDirection = DMAC_MEMORY_TO_PERIPH;
DMAC_InitStruct. TxDstPeriph = DMAC_SIO0_UARTO_TX;
DMAC _InitStruct. TXINT = ENABLE;

DMAC_Init(myChannel, &DMAC_InitStruct);

DMAC DE|YAHEEFAILET,
NVIC_EnablelRQ(INTDMAC_IRQn);

DMAC D EF Al EE#R T EIVIAAHDERTE . UARTO AN D/A—RMELRE R EZ1TL). DMAC D F
YRIL 1 DoERETRIRLET
DMAC_Enable();
DMAC_SetTxINTConfig(myChannel, DMAC_INT_TX_END, ENABLE);
DMAC_SetSWBurstReq(DMAC_SIO0_UARTO_TX);
DMAC_SetDMAChannel(myChannel, ENABLE);

DMAC EaEn\#H5ETHLET .
while (TXEndFlag != DONE) {
/* Do nothing */
}

DMAC 5% #8 TEFIZ ISR @D DMAC 2757 vk EhE T,
state = DMAC_GetINTReq();
if (state.Bit. CH1 _INTReq == 1U) {
tmp = DMAC_GetTxINTReq(DMAC_CHANNEL_1);
if (tmp == DMAC_TX_END_REQ) {
TxEndFlag = DMAC_GetChannelTxState(DMAC_CHANNEL_1);
DMAC_ClearTxINTReq(DMAC_CHANNEL_1, DMAC_INT_TX_END);
}else {
/* Do nothing */

} else {
/* Do nothing */
}
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7-4 FLASH

7-4-1  §l; A—HT—Fk

RYIxFI)LRSA/\(FLASH, GPIO) #EAL=-Y> T ILT0d 5 LTT,

UTOBINEENET:
1. FLASH AEYDAUR—FTATIIVYT (BEAHEE)
2. BEE—F:. PN FYTE—R (/—TIE—FK, 2—HFT—rE—F)
3. A—Y¥J—rE—F%#EHAL.Flash AE)DOI—FZE#H

e J0—Fx—h:

main Mode_Judgement Flash_Swap
4 Copy_Routine
Copy DemoA and DemoB
1.Set system clock SWO turned on? » to RAM
2.Initial FC,LED, switch I I

Return Return
USER_BOOT_MODE NORMAL_MODE FLASH_EraseBlock
erase block m in which

v
Mode_Judgement DemoA saved
Judge current mode i
End Write_Flash
write DemoB to block m
Mode is User boot Ne i
mode? FLASH_EraseBlock
erase block n in which
Y DemoB saved

' l

1. Reset SP
2. Jump to CODE_START
to run Write_Flash
write DemoA to to block n

+——N

Copy_Routine
copy flash APIs to
RAM

Flash_Swap
swap two demo
code

|

o YU NTOYTSLDI—FEEH
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FILED £SWEWHAELE T, U YFICIREDE—FHIEZE SW T, IREDIKRER
"% LED TfTLVE T,

LED_Init();

SW_Init();

JEyrRICEDE—RIZHES>TLS D DFIEZEITI1=8 1. Mode_Judgement() B $kzxa—
JWLET,
uint8_t Mode_Judgement(void)

{
return (SW_Get(SWO0) == 1U) ? USER_BOOT_MODE : NORMAL_MODE;

Yt yhBEZ SWO ABtSNTLNDIHES . /—IILE—FRIZHEYET,SP Ut vkL.
“CODE_START” 2% LET, 7RV S LAIXTOYImMADCODE_START” IZIRTF
SNTWB=H. TRTSL ADBELET (LEDO ARIE).

#if defined (__CC_ARM ) /* RealView Compiler */
ResetSP(); [* reset SP */
#elif defined (__ICCARM__ ) /* IAR Compiler */
c_stack = 0;
__set MSP(*c_stack); /* reset SP */
#endif
startup = CODE_START;
startup(); /* jump to code start address to run */

JEyhEZ SWO AENTWVSIEE ., A — T —hE—FRIZHEYET , Flash AEJIXEH

BB CHEHE/EESAHERITTELRLEO. Flash 1EA APl %Z. Flash A*EYA® 7KL

A “FLASH_API_ROM” M5 RAM @ “FLASH_API_RAM’IZaE—LFE9,
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);

[* copy flash API to RAM */

Flash EifEf APl % RAM [2aE—#. L—F> T 05 S LI Flash_Swap()BE =P v
TLET, OB, £ D Copy Routine() #ERL. Flash AEUMNS RAM [COE—&
nEy,

Flash_Swap() B#TIX. £FFY2TIL A, H2 T )L B % Flash AEUHS RAM [2OE—L
F9,RIC.Flash AEUDEEIZEZTAA#FIT51-8 . B# FC_EraseBlock () &
Write_Flash() #EUHLET , Flash ABYADTOTSL A LTOTSL B HARITYILE
9 (LED3 A= 4T—LED1 A = LT,
Copy_Routine(DEMO_A RAM, DEMO_A_FLASH, SIZE_DEMO_A); [*
copy A to RAM */
Copy_Routine(DEMO_B_RAM, DEMO_B_FLASH, SIZE_DEMO_B);
if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_A_FLASH)) { /* erase A */
/* Do nothing */
}else {
return ERROR,;
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if (FC_SUCCESS == Write_Flash(DEMO_A_FLASH, DEMO_B_RAM,
SIZE_DEMO_B)) { [* write B to A */
/* Do nothing */
}else {
return ERROR,;
}
if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_B_FLASH)) { /* erase B */
/* Do nothing */
}else {
return ERROR,;

if (FC_SUCCESS == Write_Flash(DEMO_B_FLASH, DEMO_A_RAM,
SIZE_DEMO_A)) { [* write Ato B */
/* Do nothing */
}else {
return ERROR,;

SWO Mg H&. NVIC_SystemReset)&xALVTY IR Vb ETVET , TDR. /
—TIWE—FRIZBYFET . HUTILAEHUTILB NELEBZLONTULSE=H, PTRLR
“CODE_START” [ZH>FIL B DRA—FFRLRIZIHEY ., S TIL B HEMELET
(LED1,3 AVHXT—LED2 H¥miR)o

while (SW_Get(SWO0) == 1U) {

}

[* software reset */

NVIC_SystemReset();

Flash AEJEN{ERS%L FC_EraseBlock() [XfEESN-TOvIFEELEFT ., NTH
LR MIZFIE “block_addr” TIEELET . £9 . COREE TSI # block_addr’ %
HELET, RIZ, Flash K54/\ FC_GetBlockProtectState() Z{EAL. fEE S 1=
TOvonTaT oSN TWSHIERELET .
if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;

}

J0yo(27aT oo TLVSIB A, “FC_ERROR_PROTECTED” #RLEY ., 7
ATIRINTLWVEWNEE ([, TAYEEREITURICT, TAVIEHEELET,

*addrl = (uint32_t) OxO00000AA; /* bus cycle 1 */

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

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

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

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

*BA = (uint32_t) 0x00000030; /* bus cycle 6 */
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7-5

RIZHEMNTT I SE. Flash K54/ FC_GetBusyState() ZFHWNES—Fvo%
TOWEY RIS, 34 LTI 2ZERL., SENEEREZBA TLOELAFE
BLET,
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 */

}

BA% Write_Flash() [& FLASH WritePage() ZFFUHL, 1 R—DIZTF—42%EZF1A
HAFET . COEEF. BRIN—2T0T S L@mBERE. E2ERMIC FLASH_EraseBlock
(0 ERLTY,
*addrl = (uint32_t) OxO00000AA; /* bus cycle 1 */
*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */
*addrl = (uint32_t) 0Ox0O00000AO; /* bus cycle 3 */
for (i = 0U; i < PROGRAM_UNIT; i++) {
*PA = *source;
source++;

GPIO

7-5-1  ffl: T—2)—F

RYZSIRSAN(GPIO)EFERALI=Y > TINTOTS LT,

LUTOFINEENTT:
1. GPIO M##i{t
2. GPIO ADT—HREEAH
3. GPIO hoDT—AFHAHL

YoINTas5L0a—FEERA
£ 9 GPIO_SetOutput() B i # ALV T GPIO % LED ICERELFET . 1=
GPIO_Setinput()E% &AL T GPIO % Key IZERELE T,
GPIO_SetOutput(GPIO_PC, GPIO_BIT 2 | GPIO _BIT 3 | GPIO BIT 4 |
GPIO_BIT_5);

GPIO_Setinput(GPIO_PF, GPIO BIT 4 | GPIO BIT .5 | GPIO BIT 6 |
GPIO_BIT_7);

LT for(; ;)JL—7IZT LED @ On/Off ##YiRLET
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7-6

GPIO_ReadDataBit()Ea%i%x AL T, Key DIREEZEIGLET,
if (GPIO_ReadDataBit(GPIO_PF, GPIO_BIT_4) == 1U) {

tmp = 1U;
} else {

}

GPIO_WriteData()B#(Z#FALVT LED = On LEF Y,
uint8_t tmp;
tmp = GPIO_ReadData(GPIO_PC);
tmp |= led;
GPIO_WriteData(GPIO_PC, tmp);

/*Do nothing */

GPIO_WriteData()Bi#t%& FALNT LED % Off LE Y,
uint8_t tmp;
tmp = GPIO_ReadData(GPIO_PC);
tmp &= ~led;
GPIO_WriteData(GPIO_PC, tmp);

12C

7-6-1  fl: 12C AL—T

RYIZTFIVRS4/\(12C, GPIO)EFERALI- YT TATSLTY,

UTOHNEENET:
1. 12C ##A1t

2.

12C AL—TI2&BT—EZ2E

JA—Fv—F:

27
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main

4

Set GPIO and Initi

Enable 12C interrupt

alize 12C as slave;

12C start recv

).

12C end ? —

« N
4

Y

’

Check I2C received data

A

UART prints data in I2CRcvBuffer

28
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<INTI2CO_I RQHandIer>

4

Read the 12C status

{mode?/

Y

@

Y

SlaveAddrMatch?

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

Save data of I12C to gl2CRxData([]
and 12C Rx gl2CRCnt ++

End

HYoIN7055.L0a—KEEREA

x4 GPIO % 12C [ZEBRELET,

GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_0):
GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetOutputEnableReg(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PC, GPIO_BIT_1, ENABLE);
GPIO_SetinputEnableReg(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetinputEnableReg(GPIO_PC, GPIO_BIT_1, ENABLE);
GPIO_SetOpenDrain(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetOpenDrain(GPIO_PC, GPIO_BIT_1, ENABLE);

RIZ,12C EAF—TILIZL, ZDK INTI2CO A F+—TJLIZLFET,
myl2C.12CSelfAddr = SLAVE_ADDR;
myl2C.I12CDatalLen = 12C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;

29
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LTEREBRTEET o1&, 12C ZEXRMBLET,
I2C RX 1\ 7%/ ELET,

T—ARZE(L INTI2C N\URSHTITVET,

INTI2CO /\URSINT, 12C NRKEEZIMBL, TOET I12C AL—TRETAER%E
fTLVET, 12C_GetReceiveData()B#ERA LT 12C Ny IT7 MWL ZET—42%)—KLE
T, 12C BMEIX T RRICE>THIEESNE T,
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/* Do nothing */
}

} else { /* Master mode */
/* Do nothing */
}

7-6-2 il 12C T R#A

RYIZTFIVLRSA/\(12C, GPIO)EFERALI- YT TATSLTY,
LUTOHINEENET:

1. 12C ##A1t
2. 12C RRAIZLBT—HEE

e JA—F¥—h:
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4

Set GPIO and Initialize I12C as master;
Enable 12C interrupt

SW3 pressed ?

Y

v

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

A

12C start send

<4+—N

o

Y
4

gl2CwCnt = 0U
gl2CMode = MODE_I2C_IDLE
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< INTI2CO_IRQHandler >

A

Comfirm ACK

Tx mode ?

>

Not last byte?

P~

v Stop 12C
Send byte

end

e YUTNTOTSLDOI—FERRA

*9.GPIO % I12C IZEEELET,
GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_0);

GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetOutputEnableReg(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PC, GPIO_BIT_1, ENABLE);
GPIO_SetinputEnableReg(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetinputEnableReg(GPIO_PC, GPIO_BIT_1, ENABLE);
GPIO_SetOpenDrain(GPIO_PC, GPIO_BIT_0, ENABLE);
GPIO_SetOpenDrain(GPIO_PC, GPIO_BIT_1, ENABLE);

RIZ,12CO ZAF—TILL. FIEMELES ., TD#HE INTI2CO A R—TLITLET,
myl2C.I12CSelfAddr = SELF_ADDR;
myl2C.I12CDatalLen = [2C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I2CCIkDiv = 12C_SCK_CLK_DIV_32;
myl2C.PrescalerCIkDiv = 12C_PRESCALER_DIV_12;
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LERBREEToI#%. 12C EIEZMIBLET,
12C FEE/N\YIFEERENVI7RERTELET,

12C NRAMZENTLEHNESIMEFETL. 12C_SetSendData() Bk I1=T“SLAVE_ADDR”
T—RERELET ., TEIEAEEI2C_SEND"HDS 12CTF—R/\YIT7ARELET,
Z M. 12C_Generatel2CStart()BE#xE AL T. 12C EEZ/IRLET,

T—REEIX INTI2CO NURSHATITVET,
INTI2CO N\URSHT, 12C NRREEIREL. ZOIET 12C TRZZETOERER
ELET, 12C YRAEEHPIL, 12C_SetSendData() TROT—H%F#E(EL. 12C A
TR TEFIZIE. 12C_GenerateStop() TI2C ZE1ELET,
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/-7 LVD

7-7-1  fil: LVD

RYTZTSILRSA/\(LVD, GPIO)EEAL =TI TRISLTY,

LTOBINEENET:
1. LVD O#1#31E
2. LVDIRREDEITR

e J0—F¥—h:
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Enable VD1
Set VD1 Level
v
Initialize UART
) 4
VD1 upper than detection
voltage?
N
UART prints UART prints
UPPER LOWER
v
o YUTNTOTSLDI—FERA
BERH 1 DREE-FERELARILESAR—TILIZLET,
LVD_EnableVD1();
LVD_SetVD1Level(LVD_VDLVL1 290);
RICVART LEDEIELES,
hardware_init(UART_RETARGET) /* Initialize UART */;

Z D% while(1)NIZT VD1 OIREZERLET,
VD1 A BRHEELYELMES . UART [ZUPPER"2HH IL. VD1 AR EFE LVIELVES.

UART LEI[ZIZ“LOWER"EH ALFET,
while (1) {
if (LVD_GetVD1Status() == LVD_VD_UPPER) {
common_uart_disp(“UPPER\n");
} else {
common_uart_disp(“LOWER\n”);
}
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7-8 TMR16A

7-8-1  fl: AASMA<
RYZTFILESA/\ (TMR16A, GPIO) #FERAL-FOI S LYV TILTY,
UTOHNEENET:

1. TMR16A M FIEAL

2. 1ms DPAFAIELER

e JA—F¥—k:
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main
QNTTlBAO_IRQHandIer)

4

Initialize LED

tbcount++
tbcount >= 500?

A

TMR16A_SetRunState
Stop counter Y

N v

tbcount =0
reverse LED

4

TMR16A_SetSrcClk >
Specify fsys as source clock

End
v

TMR16A_ChangeCycle
Set counter value to 1ms

4

NVIC_EnablelRQ
Enable TMR16A INTT16A0 interrupt

A

TMRB_SetRunState
Start to run the timer

—

Y ) 4

While(1)

End

e HUTNTOTILOI—FERHEA:

F9°, iR —F Ed LED Z##i{EL. LED % On LE T,
LED_ Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL */

ZDHTNTRTS LTI, AHDEKREE TMRI6A_1MS ¥4 02T 0x4E20U #E &
+22ETIms DEBICERELET . CONYUMEIZUTFIZKYEHINET,

ftmrb = fphiTO = fsys = fc = 20MHz. Ttmrb = 1/20us, 1ms*20 us = 20000 = 0x4E20 (¥ 0
YIBREDFMIE CC EEZSRBLTIIZEL,)
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ZDE. WU MERIBLET

TMR16A_SetRunState(TSB_T16A0, TMR16A_STOP); /* Counter stops*/

TMR16A_SetSrcCIk(TSB_T16A0, TMR16A SYSCK); /* Set source clock to
system clock */

TMR16A_ChangeCycle(TSB_T16A0, TMR16A_1MS); /* Set counter value
to 1ms*/

NVIC_EnablelRQ(INTT16A0_IRQn);

TMR16A_SetRunState(TSB_T16A0, TMR16A_ RUN);

main B O “While(1)" )L—TDHF T, BIYAAREEZHEET, BIVAHIL—FUDHF T,
AU TYTL.500ms EhH b 5L LED DREFREZSE. BEADNTYILET,
tbcount++;
if (tbcount >= 500U) { /* 500ms is up */
tbcount = OU;
[* reverse LED output */
ledon = (ledon == 0U) ? 1U : OU;
if (OU == ledon) {
LedOff(LED_ALL);
} else {
LedOn(LED_ALL);
}

} else {
/* do nothing */
}

7-9 TMRB

7-9-1  fl: AARA<
RIYZxSILRS4/\ (TMRB, GPIO) #ERAL=705 5 LYV TILTY,
LTOBINEENET:

1. TMRBO Q##1E

2. 1ms DPABFAIELERK

e JA—F¥—h

39 CMDR-MO037UE-01J



TOSHIBA

Initialize LED

QNTTMRBO_IRQHandIeD

tbcount++
tbcount >= 500?

A
Set TMRB initial struct
mode: interval timer v
clock: 1/8DIV-TO #
leadingtiming/trailingtiming: 1ms N
up-counter: auto clear tbcount = 0

reverse LED

A
TMRB_Enable >

Enable the TMRBO

End

A

TMRB_Init
Set initial struct to register

A

TMRB_SetINTMask
Disable leadingtiming IRQ

A

NVIC_EnablelRQ
Enable TMRB INTTMRBO interrupt

A

TMRB_SetRunState
Start to run the timer

]

Y

While(1)

End

e YUTNTOTSLDOI—FERRA

=IZ LED ##831EL. LED % On LE9,
LED_Init();
LED_Off(LED_ALL);

/* LED initialize */
[* Turn off LED_ALL */
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TMRB 2 ERADEEREZAEL TMRB £—K, /AvY. 7yvTho 297 A% B
ETaA—T14ZHRELFT . COTETHE. Ims OFRAELETaAa—TAZEHELET S
TMRB_1MS <4 0(%, 0x9C4 TY ., (TO=fsys=20MHz, ftmrb = 1/8¢T0O = 2.5MHz,
Ttmrb = 0.4us, 1ms/0.4us = 2500 = 0x9C4 (Y AvIREIZTDLVTHHMILX CC EES
BLTZELY)

TMRB_ InitTypeDef m_tmrb;

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

m_tmrb.CIkDiv = TMRB_CLK_DIV_8; /* 1/8PhiTO */
m_tmrb.TrailingTiming = TMRB_1MS; /* periodic time is 1ms */
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR,; [* up-counter auto clear */
m_tmrb.LeadingTiming = TMRB_1MS; [* periodic time is 1ms */

TMRB EPa—)LEHBMICLI-E. LB EREZEEDL O RRIEELES .

INTTBO EIY3AH (Ims T&EITRIA) ZAMICLET . RERIC TMRB ZEESEE T
TMRB_Enable(TSB_TBO); /* enable the TMRBO */
TMRB_Init(TSB_TBO, &m_tmrb); [* initial the TMRBO */
TMRB_SetINTMask(TSB_TBO,

TMRB_MASK_MATCH_LEADINGTIMING_INT)

NVIC_EnablelRQ(INTTMRBO_IRQn); /* enable INTTMRBO interrupt */
TMRB_SetRunState(TSB_TB0, TMRB_RUN);  /* run TMRBO*/

A UIL—FIE, "While(1) "IZAY, BIVIAADHEEEFELEET , BIYIAHAIL—FUT
[F.ADBTHOUMEITLN. 500ms ZhV b SHE. LED ZRESEHV MR
FRLET,
tbcount++;
if (tbcount >= 500U) { /* 500ms is up */
tbcount = 0U;
[* reverse LED output */
ledon = (ledon == QU) ? 1U : OU;
if (OU == ledon) {
LED_Off(LED_ALL);
} else {
LED_On(LED_ALL);
}
}else {
/* Do nothing */

7-9-2 fl: PPG KA

R1YIZxFILRS4/\ (TMRB, GPIO) #ERAL=Y>7TILTRISLTT,

UTOHNEENET:
1. TMRBO MO#HAE
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2. PPG #8eMD % E SFAR
3. PPG Ta1a—T/1 DR

e JA—F¥—h

main

A

Init sw port to input

v T

Set TBOOUT pin for TMRB_SetDoubleBuf
PPG output Enable double buffer

A L

Set TMRB initial struct TMRB_SetRunState

mode: interval timer !
clock: 1/8PhiTO Start to run the timer

trailingtiming: 500us
leadingtiming: 450us(10%) <

up-counter: auto clear >
) 4

4
Set TMRB flip-flop struct

control: clearto 0

reverse trigger: match

trailingtiming and leadingtiming Y

Switch is toggle?

A

eadingtiming rate is up

Yi
TMRB_Enable t090% ?
Enable the TMRB
N
, v ,
TMRB Init Change next leadingtiming rate leadingtiming rate =
- it 10%->25%->50%->75%->90% 10%
Set initial struct to register

4

A

TMRB_SetFlipFlop
Set flip-flop struct to register

e HUTNTOTILOI—FERHEA:

BRI PPG K fi4tH ARIC PC3 % TBOOUT IZERELET
SW_Init(); /* Init sw port to input */
/* Set PC3 as TBOOUT for PPG output */
GPIO_SetOutput (GPIO_PC, GPIO_BIT_3);
GPIO_EnableFuncReg(GPIO_PC, GPIO_FUNC_REG_1, GPIO_BIT_3);

TMRB D#)EH{E A EEREEEL. TMRB £—K., 40v9 . 7y T hH 429 PER5E.
A9, Ta—TAFHXKELET, ZOHITIX 500us DY AIILEHRET B=8.

42 CMDR-MO037UE-01J



TOSHIBA

TMRBOTIME ¥Y0%E&ZLTHYET, COTYAIL 0x4E2 TH ., (@TO = fsys = fc =
20MHz, ftmrb = 1/8 @T0 = 2.5MHz, Ttmrb = 0.4us, 500us/0.4us = 1250 = 0x4E2 (¥
AR E DML CC BEXSRLTZEWY))

TMRB_ InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER,; /* internal timer */
m_tmrb.CIkDiv = TMRB_CLK_DIV_8; /* 1/8PhiTO */
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR,; [* up-counter auto clear */
m_tmrb.TrailingTiming = TMRBOTIME; /* T = 500us */

m_tmrb.LeadingTiming = LeadingTiming[Rate]; /* leadingtiming, initial
value 10% */

2V)y7oay T ML EEREREL. 27Uy o0y TS, REENIABIBERELE
T REEM) A&, Ta—T4EH MOV E—BTHLIIERELET,
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_CLEAR;
PPGFFInital.FlipflopReverseTrg =TMRB_FLIPFLOP_MATCH_TRAILINGTIMING |
TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB EDa—/LEHTL. EL D AZCWEEBEAR, 7Yy T o0y THEERESR
ELET AT INYIT7EHFAIL, Fv T F ik 21 ICLFET . %ZIC. TMRB %8
ESEFET,
TMRB_Enable(TSB_TBO);
TMRB_Init(TSB_TBO, &m_tmrb);
TMRB_SetFlipFlop(TSB_TBO0, &PPGFFInital);
TMRB_SetDoubleBuf(TSB_TB0O, ENABLE); /* enable double buffer */
TMRB_SetRunState(TSB_TB0, TMRB_RUN);

AAVFREDEILEFLET,
keyvalue = SW_Get(SW1);
if (keyvalue == 1U) {
delay(OxFFFFU); /* noise cancel */
keyvalue = SW_Get(SW1);
if (keyvalue == 0U) {
changestatus = 1U;
} else {
/* Do nothing */
}
}else {
/* Do nothing */

AAYFIRENERT SE. FRROEIITa—TA4FHELET,
10%->25%->50%->75% ->90%Z D% B U 90%H 5 10%IZKYET,
if (changestatus == 1U) {
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Rate++; /* change leadingtiming rate */
if (Rate >= LEADINGTIMINGMAX) {
Rate = LEADINGTIMINGINIT;
} else {
/* Do nothing */
}
TMRB_ChangelLeadingTiming(TSB_TBO, LeadingTiming[Rate]);
changestatus = 0U;
} else {
/* Do nothing */

T1—T1DEHFE:
Trailing Timing = 500us, ftmrb = 1/8 fphiTO = 2.5MHz, Ttmrb = 0.4us (CH D EFREIIZ
B9 5/\5A—42[E, CC BREICKYELYEY)

Leading Timing = 10%: High f&l& 500*10% = 50us, Low figld 500-50 = 450us, 17
> R{E = 450us/Ttmrb = 0x465U

LeadingTiming = 25%: High i&l& 500*25% = 125us, Low f&l& 500-125 = 375us, 71
) A{E= 375us/Ttmrb = 0X3A9U

LeadingTiming = 50%: High &l& 500*50% = 250us, Low f&l& 500-250 = 250us, 71
) A {E= 250us/Ttmrb = 0x271U

LeadingTiming = 75%: High &% 500*75% = 375us, Low f&l& 500-375 = 125us, 71
) #A{E = 125us/Ttmrb = 0x138U

LeadingTiming = 90%: High f&l& 500*90% = 450us, Low fgl& 500-450 = 50us, 73
) A{E = 50us/Ttmrb = 0x7DU

NIELEFRHELNSRKRD-T2—TAEDESFITY,
uint32_t LeadingTiming[5] = { 0x465U, 0x3A9U, 0x271U, 0x138U, 0x7DU };
/* leadingtiming: 10%, 25%, 50%, 75%, 90% */

7-10 SIO/UART

7-10-1 fl: YAR—4Hyk
RIYTZTSILRSA4/\ (UART, GPIO)EERLI-Y>FIWTOI 5 LT,

LTDOBHIMNEENET:
1. UART ZREE#HA1E
2. UART 2%4E i1
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3. T—HZEEIZUART2 O TX E|YAHZFEH
4. UART IZ printf()BE%k%E") 72—~ vk

e JA—F¥—h:

Toggle Switch Configuration

\ 4
SIO Configuration

y

SIO_Chlnit

v

Enable TX Interrupt

|

’—b Read Toggle Switch Info [«

oggle SwitcP
tumed on?

Y
v
’—v Read Toggle Switch Info

Y

Printf and start to send data printf()

to Hyper Terminal through

UART Y N send_char()
putchar()
N——>

Data process
finish?

Y
v

o YU NTOHTSLDI—FEA:

UART send
finished?

GPIO # UART IZERELEY,
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_4, ENABLE);
GPIO_SetlnputEnableReg(GPIO_PE, GPIO_BIT_4, DISABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_4);

UART_InitTypeDef #EEREEBLET , T—FZHER. UART Z#HEELET ., L
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TIEEEHITY,
UART _InitTypeDef myUART;

* configure SIO2 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;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART_Init((UART_RETARGET, &myUART);

LREFRFEEITL. EDK. UART DEEEIVAAEEMILET,
NVIC_EnablelRQ(RETARGET_INT)

T—REEFITVET, UART BHET printf)[CTT—4ZEELET,
printf("%s\r\n", TxBuffer);

X112 UART2 DX EEIYRAAHNE)I—F U2 ZEHmLET
LI UART2 DXEEIYIAARE)L—FTY,
void INTTX2_IRQHandler(void)
{
if (gSIORdIndex < gSIOWrIndex) { * buffer is not empty */
UART_SetTxData(UART_RETARGET, gSIOTxBuffer[gSIORdIndex++]);
[* send data */
fSIO_INT = SET; [* SI02 INT is enable */
} else {
/* disable SIO2 INT */
fSIO_INT = CLEAR;
NVIC_DisableIRQ(RETARGET _INT);
fSIOTXOK = YES;
}
if (gSIORdIndex >= gSIOWrIndex) {  /* reset buffer index */
gSIOWrindex = CLEAR;
gSIORdIndex = CLEAR;
}else {
/* Do nothing */
}

}

IAR a2 /84 S5TIE printfOBE%AY putchar()B8%%a—/LL. RealView a2 /8(S5TIE
fputcBI$Ea—/LL., UART2 AT—4Z&H ALFET,

#if defined (__ CC_ARM ) /* RealView Compiler */
struct __ FILE {
int handle; /* Add whatever you need here */
Ji
FILE _ stdout;
FILE _ stdin;

int fputc(int ch, FILE * f)

#elif defined (__ICCARM__ ) /*IAR Compiler */
int putchar(int ch)

#endif

{

return (send_char(ch));
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7-10-2 fl: UART FIFO

R1YTZxSILRSA/N(UART, GPIOYR2FEALE=Y>FILT0s S5 LTT,

UTDHINEENET:
1. UART & FIFO Q#)EAEEE
2. FIFO #{ERALT=- UART O#*EZ1{E

SIO
Configuration

v

UART IO
Configuration

'

[ uarTnit ||

e J0—F¥—h:

| | FIFO configuratiob |

| Enable TX0/3&RX0/3interrupt |

»
L

| rJART_SethData(]) |

&

UARTO receive
data finis

| |Rxbufferc|ear | |
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HYoIN7055.L0a—KEEREA

B2 GPIO MERTE & UART D WAL ZITLVETD,
GPIO RS54/ \%#{EAL T. GPIO % UARTO & UART3 [ZEXELET,
void SIO_Configuration(TSB_SC_TypeDef * SCx)
{
if (SCx == TSB_SCO0) {
TSB_PD->CR |= GPIO_BIT_3;
TSB_PD->FR1 |= GPIO_BIT_3;
TSB_PD->FR1 |= GPIO_BIT_2;
TSB_PD->IE |= GPIO_BIT_2;
} else if (SCx == TSB_SC1) {
TSB_PG->CR |= GPIO_BIT_2;
TSB_PG->FR1 |= GPIO_BIT_2;
TSB_PG->FR1 |= GPIO_BIT_1;
TSB_PG->IE |= GPIO_BIT 1;
} else if (SCx == TSB_SC2) {
TSB_PE->CR |= GPIO_BIT 4;
TSB_PE->FR1 |= GPIO_BIT_4;
TSB_PE->FR1 |= GPIO_BIT_3;
TSB_PE->IE |= GPIO_BIT_3;
} else if (SCx == TSB_SC3) {
TSB_PF->CR |= GPIO_BIT_3;
TSB_PF->FR2 |= GPIO_BIT_3;
TSB_PF->FR2 |= GPIO_BIT_2;
TSB_PF->IE |= GPIO_BIT 2:

}

UART _InitTypeDef I &AXRERAEL. T RTOAUNEERELET .
UART _InitTypeDef myUART;

* configure SIOO0 for reception */
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 DRSA/N\%EFRALT. UARTO/3 DEFRILDHF IR EEITOET,
UART_Enable(UARTO);
UART _Init(UARTO, &myUART):

UART_Enable(UART3);
UART_Init(UART3, &myUART):;

FIFO DR EZITLVET,
UART_RxFIFOByteSel(UARTO,UART_RXFIFO_RXFLEVEL);
UART_RxFIFOByteSel(UART3,UART_RXFIFO_RXFLEVEL);

UART_TxFIFOINTCtrl(UARTO,ENABLE);
UART_TxFIFOINTCtrl(UART3,ENABLE);
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UART_RXFIFOINTCtrl(UARTO,ENABLE);
UART_RXFIFOINTCtrl(UART3,ENABLE);

UART_TRxAutoDisable(UARTO,UART_RXTXCNT_AUTODISABLE);
UART_TRxAutoDisable(UART3,UART_RXTXCNT_AUTODISABLE);

UART_FIFOConfig(UARTO,ENABLE);
UART_FIFOConfig(UART3,ENABLE);

UART_RXFIFOFillLevel(UARTO, UART_RXFIFO4B_FLEVLE_4 2B);
UART_RXFIFOFillLevel(UART3, UART_RXFIFO4B_FLEVLE_4 2B);

UART_RXFIFOINTSel(UARTO,UART_RFIS_REACH_EXCEED_FLEVEL);
UART_RXFIFOINTSel(UART3,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RXFIFOClear(UARTO);
UART_RXFIFOClear(UART3);

UART_TxBufferClear(UARTO);
UART_TxBufferClear(UART3);

UART_TxFIFOFillLevel(UARTO, UART_TXFIFO4B_FLEVLE_0_OB);
UART_TxFIFOFillLevel(UART3, UART_TXFIFO4B_FLEVLE_0_OB):

UART_TXFIFOINTSel(UARTO,UART_TFIS_REACH_NOREACH_FLEVEL);
UART_TXFIFOINTSel(UART3,UART_TFIS_REACH_NOREACH_FLEVEL);

UART_TXFIFOClear(UARTO);
UART_TXFIFOClear(UART3);

LEOREFITLN. TD# UARTO/3 DEE|YIAHZEEFAILET,
NVIC_EnablelRQ(INTTXO0_IRQn);
NVIC_EnablelRQ(INTRX3_IRQn);

NVIC_EnablelRQ(INTTX3_IRQn);
NVIC_EnablelRQ(INTRX0_IRQn);

1212 UARTO/3 DEEEIYAHEREFIYAHDENY)AH NI —F U EHLEFT
LU UARTO D EEEIVAAHNE)IL—FTY,
void INTTXO0_IRQHandler(void)
{
volatile UART _Err err;
if (TxCounter < NumToBeTx) {
UART_SetTxData(UARTO, TxBuffer[TxCounter++]);

} else {
err = UART_GetErrState(UARTO);
}

}

LIT X UART3 DA EEYA AN IL—F 2 TY,
void INTTX3_IRQHandler(void)

volatile UART _Err err;

if (TxCounterl < NumToBeTx1) {
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LUTFIX UARTO O ZEENVIAHNE )L —F > TY,

LITFIX UART3 O ZEE|YAANIEIL—F LTI,

7-10-3 f5l: SIO
RYIZTFILRSANSIOVEFERLE=Y LTI TOY S LT,

UTOBINEENET:

1. SIO BEDELRETE
2. SIO0~SIO1 DT —4ERiE
3. SIO MEREE|YRAH

e JA—Fv—h:
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Configure GPIO pins
used for SIO0 and ISR for SIO0 Tx
SIO1
v
Enable SIOO0 and set fSIOOTXOK = 1U;
input clock v
v (End of ISR for SIO0 Tx)
Configure SIO0
channel
Enable SIO1 and set ISR for SI00 Rx
input clock
v SI00_RxBuffer[gSIO0RdINdex++]
Configure SIO1 = SIO_GetRxData(SIO0);
channel v
¢ (End of ISR for SIO0 Rx)
Enable the interrupt

|A
<

fSIO1TXOK == 1U

ISR for SIO1 Tx

i

Y

fSIO1TXOK =0 U
Send SIO1 next data

fSIO1TXOK = 1U;

v
(End of ISR for SIO1 Tx)

fSIO0TXOK == 1U

v ISR for SIO1 Rx

i

fSIOOTXOK =0 U
Send SIO0 next data SI01_RxBuffer[gSIO1RdIndex++]
N = SIO_GetRxData(SI01);
v

gSIOORdIndex >=
BufSize

(End of ISR for SIO1 Rx)

Y

fSIO1TXOK =0 U N
Disable SIO1

gSIO1RdIndex 5=
BufSize

Y

fSIOOTXOK =0 U
Disable SIO0

N ol
o HUINTOTSLNDa—FERREA
=¥ GPIO ifF% SIO [TERELET .
D%, SIO0 ZFEMIZL. AAUOvIDEEFEL SIO0 DHELEITLVET
[*configure the 10 port of SIO */

SIO_Configure();
[*Enable the SIO0 channel */
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SIO_Enable(SIO0);

[initialize the SI00 struct */

SIO0_Init.InputClkEdge = SIO_SCLKS_TXDF_RXDR;
SIO0_Init. TIDLE = SIO_TIDLE_HIGH;
SIO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_8;
SI00_Init.TransferMode = SIO_ TRANSFER_FULLDPX;
SI00_Init.TransferDir = SIO_LSB_FRIST;
SIO0_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SI00_Init.DoubleBuffer = SIO_WBUF_ENABLE;
SI00_Init.BaudRateClock = SIO_BR_CLOCK_TS2;
SIO0_Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(S100, SIO_CLK_SCLKOUTPUT, &SI00_Init);

SIO1L #E#IZL. AAVOVIDEREE SIOL DHMEAILZEITLET,
[*Enable the SIO1 channel */
SIO_Enable(SIO1);

[*initialize the SIO1 struct */

SI01_Init.InputClkEdge = SIO_SCLKS_TXDF_RXDR;
SIO1_Init.TIDLE = SIO_TIDLE_HIGH;
SI01_Init.TransferMode = SIO_ TRANSFER_FULLDPX;
SIO1 _Init.TransferDir = SIO_LSB_FRIST;
SIO1_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIO1 _Init.DoubleBuffer = SIO_ WBUF_ENABLE;
SI01_Init. TXDEMP = SIO_TXDEMP_HIGH,;

SI01_Init. EHOLDTime = SIO_EHOLD_FC_64;

SIO_Init(SIO1, SIO_CLK_SCLKINPUT, &SIO1_Init);

SIO DEFENYIAHEZERNYIAHZEHFAILET,
/* Enable SIO0 Channel TX interrupt */
NVIC_EnablelRQ(INTTX0_IRQn);

/* Enable SIO1 Channel RX interrupt */
NVIC_EnablelRQ(INTRX1_IRQn);

/* Enable SIO1 Channel TX interrupt */
NVIC_EnablelRQ(INTTX1_IRQn);
/* Enable SIO0 Channel RX interrupt */
NVIC_EnablelRQ(INTRX0_IRQn);

FTARTOERMLGREEITL. TOH, T —RERENE(CAYET,
while (1) {

/* SIO1 send data from TXD1*/

if (fFSIO1TxOK == 1U) {
fSIO1TxOK = 0U;
SIO_SetTxData(SIO1, SIO1_TxBuffer[gSIO1Wrindex++]);

} else {
/*Do Nothing */

}
/* SIO0 send data from TXDO*/
if (fSIO0TXOK == 1U) {
fSIO0TXOK = 0U;
SIO_SetTxData(SIO0, SIO0_TxBuffer[gSIOOWrIndex++]);
} else {
/*Do Nothing */
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LITFI& SIO0 DEEEIYAHNIB)L—F U TY  EERT ISV EEVNET,

LITFIX SIO0 DZEENYAHLIBIL—F 2 TY , ZEN\VIFHLZET—HEWMELE
ERS

LI SIOL OFEEEIYRAHNIB)—F O TY  EERT ISV EEVNET,

LITFIXSIOl DZEEYAHNIB)L—F T, ZIENVIFTHOZIET—AEMELE
ERR

7-11 WDT

7-11-1 ffl: WDT

RIYIZTSILRSA/85(WDT, GPIO)EERLI=Y>FIL TRy S LTT,

UTOBINEENET:
1. WDT DO#)H1E
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2. DEMO1 Tl&.A—/\—20—FIZWDT 2U7%T4H 3 NMI E|YAHEFRLE
3. DEMO2 Tl&.A—/\—270—HiIZWDT 2 7Z{TL\, B LED1 & &R

o YU NTOYTSLDI—FEEH

UTOI—FIEWDT OMEALDHITY , i EFREA 2/25/fsys [ZERESNA—/\—T
A—BFIZ NMI BV AAEFELET,
WDT _InitTypeDef WDT _InitStruct;

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

WDT ##JH{EL. ZD% WDT #BXILET,
WDT _Init(&WDT _InitStruct);
WDT_Enable();

DEMO1 TI&.NMI BV AADREFHFEET,
while(1)
{
}

DEMO1 Tl NMI E|YIAHFLERFZ WDT ZZ1EIZL. LED1 O HiEEELELET,
WDT _Disable();

DEMO2 Tl&.WDT 27#4T\L\, BIZ LEDO S EET,
WDT_WriteClearCode();
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