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LC < T =Y [P 11
LR N =V (O =P 1
LS T = O 12
Lo OIS = RS 12
Lo ST (010 7Y = R 12
Lo Y B Sy s | P 12
Lo U7 = i =1 =1 TR 13
Lo TS T [ TR 13
Lo 7S] =T 13
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Lo T 1= = TR 13
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LS Y T 1 o TR 14
LI 0 3 R 14
B-16 ENC .....veeeeeeeeeeeeee ettt e ettt e ettt ettt e ettt ettt ettt n ettt n ettt e s et 14
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EiETY,

AEHICEHINATWAIHEL -BRE - Y—ERBLGERF. TNTNEHIEZLLTHERL
TWBEERHYET,

2019-8-23 Rev 1.0



TOSHIBA TMPM3US

TXO3RY TSI RS 4/ \ERAKI

1 [ZLAE

K7 T)r—2a0/—bDH 0T NTOTS LK B2 T4 TMPM3UGAHTY , &4
TLTO5SAF, EEMCURB#AEEZBERTETIALSICHETHET , ooy
SLAND—HEMYHLTEARETAILET. FEITAMEEEESELENTEET,

2 =

TXO3RYITISILRSANETEOLSIZFEARALET,

User Application Application Programs

TMPM3U6 Peripheral Drivers

ENC | ADC | CG | GPIO | WDT | OFD | DMAC| VLTD
Drv Drv | Drv Drv Drv Drv Drv Drv

TX03 CMSIS Driver f —
] Drv PMD | FC | UART | SBI | SSP | RMC| TMRB | RTC
Drv Drv Drv Drv Drv Drv Drv Drv

Core Peripheral Driver

TMPMB3U6 Peripheral Register & Interrupt Vector Definition

Hardware TMPM3U6 Hardware
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3 ERTOHAE

HRe FreRIL R KEA
y8vY /TR yavoxX7 | ER:CGTE
(CG) PLL PLL on (4 &%)
EHBEEHE—R - {5/ SLEEP £—F
SysTick K&
A VFRYITEA4< (WDT) {8/ WDT & OFD
HSHEREIY A (INT) INTO-INTF | K&
DMAC Fy3IL1 | EHA: DMAC B> 7L
SI00 f/A: DMAC _UART Tx H> 7L
. Slo1 {#/f: DMAC _UART Rx H#>7 L
DT ILF v JL(SIO/UART)
Slo2 {#F: UART FIFO
LE2LS REH
e . . SSPO #/: SSP BxEt 4> T )L(TX)
FIMALNTNALETZ=RSSP) Foopy i F: SSP 824> T JL(RX)
. N SBIO #R: < XE(TX)
DT ILINRAL BT T—R(SBI) BIL R AL—F (RY)
JEIVHIEHEE (RMC) RMCO #E/A: RMC E5 %18
TMRBO A TMRB 4> 7))L LEZA<
16 Evk424<(TMRB) TMRB7 {#FH: TMRB 4> 7)L: PPG i h
EEEUS REMA
MPTO B IGBT ¥ > 7 JL:0nePPG .
R TwoPPG
16 EvhERMSAT MPT1 {#/A: PMD H#>7)L: Phase Output
EEEuS REMA
RTC #/A: RTCH>TIL
BiR#BEMEE (OFD) {#F/: OFD 4> 7L
BEEHEE(VLTD) {#EA: VLTD 4o 7L
. ENCO #A: ENCHVTIL
I a—% ANERRENC) NG pryres
. L AINO {#/H: ADC T—41)—FK
10 Ewk A/ID OV /N—%4 =T s
Flash EH: FCHYTIL
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AYTILTOTS5LIE, TMPM3UG

BERALET

TRIZYUINTOTSLTERTIIHEFRTI,

SER—RERLTTF RS TOES, LTI, 7R

Pin No. nF4a FRi&
1 PD4, SCLK2, CTS2 REFA
2 PD3, INT9 REFA
3 PD2, ENCZO0, INTD REA
4 PD1, ENCBO, TB50UT ENCBO
5 PDO, ENCAO, TB5IN, INTC ENCAO
6 DVSS GND
7 PC7, MTOIN, RX4 IGBT FJHAA
8 PC6, EMGO IGBT EMGA A
o PC5, ZO0, MTOUT10, PPGHI A
MTTBOIN, SCLK4, CTS4
10 PC4, WOO0, MTOUT00, MTTBOOUT PPGH A1
11 PC3, YOO, SPOFSS SPOFSS
12 PC2, VOO, SPOCLK SPOCLK
13 PC1, X0O0, SPODI, SCLO / SI0 SPODI / SCLO
14 PCO, UOO, SPODO, SDAO / SO0 SPODO / SDAO
15 DVDD5 +5V
16 PP1, XT2 B®E AV
17 PPO, XT1 E®E AV
18 PM1, X2 =&Y 8vy%9(10MHz)
19 CVsSs GND
20 PMO, X1 =5&40v%4(10MHz)
21 DVSS GND
22 PGO, UO1, SDA1/ SO1 SWO0 / PMD UO1Hi 51 / SDA1
23 PG1, XO1, SCL1/SI1 SW1/PMD XO1H# /SCL1
24 PG2, VO1, SCK1 SW2/PMD VO1Hi# / SCK1
25 PG3, YO1 SW3/PMD YO1Hi 11
26 PG4, WO1, MTOUTO1, MTTB1OUT LEDO / PMD WO1H 1
27 PG5, ZO1, MTOUT11, MTTB1IN LED1/ PMD ZO1H #
28 PG6, EMG1, GEMG1 LED2 / PMD EMGA /1
29 PG7, MT1IN LED3
30 PAO, TBOIN, INT3 REA
31 PA1, TBOOUT, SCOUT REA
32 PA2, TB1IN, INT4 REA
33 PA3, TB1OUT, RXIN YEIVZIE
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Pin No. nF4a FAi&
34 PA4, SCLK1, CTS1 Slo1
35 PA5, TXD1, TB6OUT SI01/ UART1
36 PAB, RXD1, TB6IN SI01/ UART1
37 PA7, TB4IN, INT8 REA
38 PEO, TXO SI00
39 PE1, RX0 SI00/ UARTO
40 PE2, SCLKO, CTSO SI00/ UARTO
41 PE3, TB4OUT REFA
42 DVDD5 +5V
43 PE4, TB2IN, INT5 REA
44 PES, TB20OUT R{EF
45 DVSS GND
46 PE6, TB3IN, INT6 R{EFA
47 PE7, TB3OUT, INT7 KEA
48 PNO, SP1DO SP1DO
49 PN1, SP1DI SP1DI
50 PN2, SPICLK SPICLK
51 PN3, SPIFSS SPIFSS
52 PN4, MTOUT02, MTTB20UT REM
53 PN5, MTOUT12, MTTB2IN REA
54 PN6, GEMG2 REFA
55 PN7, MT2IN, INTE KEMA
56 PL2, INTF REA
57 DVSS GND
58 MODE GND
59 RVDD5 +5V
60 RESET RESET
61 VOUT3 REA
62 PHO, AINO, INTO AINO
63 PH1, AIN1, INT1 REM
64 PH2, AIN2, INT2 F{EF
65 PH3, AIN3 REFA
66 PH4, AIN4 REFA
67 PH5, AIN5 REFA
68 PH6, AING REA
69 PH7, AIN7 REA
70 P10, AIN8 REA
71 PI1, AIN9 REA
72 PJO, AIN10 REA
73 PJ1, AIN11 REA
74 PJ2, AIN12 REMA
75 PJ3, AIN13 REMA
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Pin No. nF4a FAi&
76 PJ4, AIN14 R{EF
77 PJ5, AIN15 KEA
78 PJ6, AIN16, INTA KEA
79 PJ7, AIN17, INTB REA
80 AVSS GND
81 AVDD5 +5V
82 DVSS GND
83 DVDD5 +5V
84 PLO, BOOT REFA
85 FTEST3 REFA
86 PBO, TRACECLK R{EF
87 PB1, TRACEDATAOQ R{EF
88 PB2, TRACEDATAL1 R{EFA
89 PB3, TMS, SWDIO T™S
90 PB4, TCK, SWCLK TCK
91 PB5, TDO, SWV TDO
92 PB6, TDI TDI
93 PB7, TRST TRST
94 PFO, TB7IN REM
95 PF1, TB7OUT, ALARM PPGH 5
96 PF2, ENCA1, SCLK3, CTS3 REFA
97 PF3, ENCB1, TX3 REFA
98 PF4, ENCZ1, RX3 REA
99 PD6, RX2 UART2
100 PD5, TX2 UART2
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5 BARIRIE

TERICHRREDERERLEY:

TMPM3UG6

SBI CG

DMA
ADC TMRB
RTC UART
RM VLTD
OFD | PMD || SSP
WDT | ENC
FLASH IGBT

VR <+

A 4

TX/RX
d— »

PC(Terminal software)

A
A

Remote signal

A
A 4

receiver

SW LED

/'y
\ 4
@)

1. N—Foz7:
TMPM3UG6 Evaluatoin Board

2. HAFEYV—IL:
o IAR:
IDE:IAR Embedded workbench Version 8.22.2
° ARM@Z

IDE: KEILR MDK Version 5.24.2.0
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6 #eEERBA

6-1 BIEE—FRIR

TMPM3UG [Z1& 5 DD EEE—FAHYET: NORMAL, SLOW, IDLE, SLEEP, STOP £—FK
IDLE, SLEEP, STOP E—FIZEHEEHE—FTT,

BHEBBENE-FICRITIAHICE. SXTLAIHL A4S STBYCRO<STBY2:0>1ZT IDLE,
SLEEP, STOP E—FOW\FhhEFEEEL. WFI (Wait For Interrupt) @i & ETLET

> NORMAL E—F:

CPU a7 B &URIN—FI 7% &8 vY (foscl £z fosc2) CEIMESEHHE—FTY,
)ty MERRZ (X, fosc2(NE =&Y Ov7)IZ&5H NORMAL E—RIZREYET,
#WE: YoINTOYSLIE, SLEEP E—FOAERALET,

> SLEEP £—K:

SLEEP E—KTIl&. 1EEHIR(fs). RTC. RMC M EIELE T, SLEEP E—KFA RS D&
SLEEP E—FABITTHERDEEE—F~EIRL. BMEERBLET .

RTC EIYiA#A . RMC EIYiA#A ., SHEREIIAA T SLEEP E—FE R TEE T,

#R: SLEEP E—FDHY T ILTOISLIK. CGC DHIIZEFENTNET,

Instruction (WFI)
NORMAL SLEEP
mode mode
Interrupt
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6-2 STARTUP

AR—rT7yF(F v DS man()BERETOREDLELE|YAANIINERINTLE

—a—o

| reset |

l

startup_TMPM3UG6.s
- SystemlInit()Bd%z = —/L L £,

|

main.c
main()

6-3 ADC

IAR #1 5! TMPM3U6 0 PNO/AINO [ZHEfS =R T av A—ADEEZEET S5 7/)L70
TS5 LTY, BIESNT- AD EH#{EEXZ—IFILRRLET,

6-4 CG

6-4-1 INJ—E—FZEH

CPUDEEE—FEZET YT TAYFLTT . NORMAL & SLEEP 0 2 E—RD#HH
R—bLES, RNT—FE—FEPYEBEZDITEF—ZIL TSN,

REDE—F | 77Y3r (YEIY) | BF 2—=FIIL RF
NORMAL CEziks NORMAL-> SLEEP | Now, Going to Sleep
SLEEP [7]&189 SLEEP >NORMAL | Wakeup from Sleep
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6-5 DMAC

6-5-1 AEUHSEDERE

UARTO M5 UARTL AXFFI"TOSHIBA" %85k LE T ., CDOXFFI(E DMA B5iX(C&Y RAM 18
A UARTO NERE SN, UARTL TRIELET . UARTL AT —2ERZ{ELT-R. XFEFIIZR
#LET,

XFESIE RAM S ICEREBESNTLAD T, T/AVAICTRIET —HEHRE T HEMNTRETT,

weE:
TA5SLEETTAHENZFH UARTO D Tx & UARTL ) Rx 2 EHELTHBILENHYET,

6-6 FLASH

Flash FSA/NAPI #ERALTRHRE ISV 1 AT DEERUVEZTAHETOIYUTIVITATSLT
ER
ZOTOTSLIE. SOV FYTE—RD/—ILE—REL—HF—T—FE—FTEFLET,
—)eyrEfE: E—FHIE. BEEAHIL—F(FTFYP 1 API), L —F O CTHRBShET,
E—RHEIL—F: A—HYIT—rE—FFIF/—TILE—FDHEFITVET,
BRI —F EEFAHIL—F % Flash Hid> RAM ~NERELET,
CEBEAHIL—FRAM ETEMEL, 7592 EDTOSSLAETOSSLBDI—REANE
ZFET,
=709 354 AB (UEYEBIE) XBRIZTIZYY A AR IZESTAFTFATNET,
—704'5.4 AB (A: LEDO,2 Si#. B: LED1,3 SiR)
VEREEX, 70T S L ADNRYIZEELET,
—SWO F—[F) ey BEDE—FHIEICFELET,
SWO F—4% high JkEE > 21— T—rE—FTY,
SWO0 F—n' low kB8 > Normal E—KFTY,

2019-8-23 9 Rev 1.0
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Flash

Block n: Program B

Block m: Program A

Reset Procedure
(a) Mode judegement routine

RAM

Flash

Block n: Program A

(b) Programming routine

(b) Programming routine
(c) Copy routine

Block m: Program B

Reset Procedure

(a) Mode judegement routine
(b) Programming routine

(c) Copy routine

TaYSLO—HUR
(1) EREZA
SWO A High IREETEREAZT=(XEYRHEFE ONLET,
F9 Flash HIZEZFAFNTWNATAYSLAZEFTLET, 7AYSL AL, LEDO,2
EBLET,

(2) SWO % Low JREE[CL. RESET 7/R4>% ON LE T,
ey bLIBD P TEIE L —F O NESERZ IL—F % RAM ANERELFET,
ZD#%.Flash NDTATSL A ELETOTSLBEANEZZO—FERTLET,

(3) Flash ADTAS 5L A EBAHANEDHY ., LED3 B EATLI#£I1Z SWO % Low JKEEIZT
AE.TOTSLFEHMIZY I T)EYNLET,
FD#. FlashHIZEZAEN-TOFSLBMNETEIROET, 7A45S5LBIL. LEDL,3
FRRBLET,

\J

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
AB

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

2019-8-23 10 Rev 1.0
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- 70—F%—+
y
Reset
Mode judgement
routine
@ User boot mode
Normal mode
" Copy programming routine
Run program A/B ‘ ‘ Copy routine ‘ A
y
Run Programming
routine in RAM A B
Set SCB->AIRCRI[0]:
VECTRESET to excute
software reset

GPIO # LED IZEXEL. LED QO S {TEKT #1159 07T ag S LTY,

6-8 RMC

6-8-1 RMC 2{E

JEOAVEET—AHE%ZEL. Ta—KTB3HTWLTa5SLTT,
F=TaA—KLE=T—2%2T\VYHEDE—IFILI4VFIIZRRLET,
HRBLA—RF=IETRLRAOI—RF LT RO—F%E Hex 74— Vb THRELET,

FERIA—Tvh: TMPM3U6 RMC Demo

RMC_1: XX XX
RMC_1: YY YY
TA—3vhk A—IF V1V DERT
1 RMC_1:
2 RMC_2:
3 RMC_3:
4 RMC_4:
5 RMC_5:
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e
FHVEIAVZIEF PA3 LERLTHWMELAHBYET,
JEIVZEICIL IV EREFEHBRITIDHELHYET,

6-9 RTC

COHUTINTATSLIE.RTC #FEALTABEI—IFILYINMIRRTIHOTILITOTS LA
TY,

MEAERE Tl 2019-6-21, BFZIDERFEAM 14:59:00, 24 FFERRTT .

FoMEfE: 17

oyl

2019/6/21
14:59:00

6-10 SBI

12C DRAL—TE—FZHRT I YT LTI S LTY,

SRR —R LD 2 KD 12C /XX (SBIO & SBIN)ZHERELET

12C /XRMD 1 K% 12C RRAEL T, H5H A% 12C AL—T ELTEIMESE . SBI B|ViAHZEE A
LTI2C NRDY—RIZA ETVET,

12C RL—T 7KL R: 0xBO

I2C AL—TJ(SBI1)IE 12C ¥ RZ(SBI0)M H“TOSHIBA"2Z (TERYE T,

ZEHRIET/N\VARND RAM £ gl2CrxData[|lZ &> TR TEET,

R COYUT IV INERTEOISFHER—FEZUTOLSITHERLET,
PC1(SCLO)!i¥% PG1(SCLL)ixFEiE/mLET
PCO(SDAO)#F% PGO(SDAL)ii FEIERHLET

6-11 SIO/UART

6-11-1 Y)A—4wk

CEEBNEZEABNS14TS) DIZE A H(stdin), ZHH A(stdout)ZE2—4 Y bD/N—KHx
FICEOETEERETHIEEVI—IRERUET,

OB, BEANEAZER hE, £ICUARTIZERELE T, 7TV —arhn printf() B 2L
EFELOTUITILR—bOSHAFTIH T INTATSLTY,

2019-8-23 12 Rev 1.0
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6-11-2 UART FIFO

UART1 5" TMPM3U6BL"&ELNVST—4% FIFO /AL T UART2 ~NiE{EL. RIBFIC UARTL M5
" TMPM3U62"&LV5T—4% FIFO ZfERAL T UARTO NiE{ET 5 YT ILTOISLTY,
Resetldx()B# DATNITL—IRA b EFRE L THL L. RxBuffer=" TMPM3U62"& RxBuffer1="
TMPM3U6B1"¢H o115 BIZTL—IRA U TEIELE T,

6-11-3 SIO

ZOFITIX, TMPM3U6 @ SIO EV 21— /LA AL TR DEZIEZITVET,
SIO MF¥RIL 0 EFvRIL 1 ZFERAL. ChoDFrRIILBITRPBX T -4 EEITVET,
(TXDO & RXD1. TXD1 & RXDO, sclk0 & sclkl Z##EL TZELY)

6-12 SSP

6-12-1 SSPO M5 SSP1 A DMAC Bri¥

SSPO % SPI Y XA, SSP1 % SPI AL—JIZ&EL. DMAC 8tk #1154 TRYI S LTY,
(FEEAR—F _ED 2 A0 SSP /A Z(SSPO & SSP1)&##LET)

AR AR —FEUTOLSICEELET,

SSPO ¥ S SSP1 ¥
1 | PC3/SPOFSS PC3 & PN3 Z#EfLET S PN3/SP1FSS
2 | PC2/SPOCLK PC2 & PN2 Z#E#iLET PN2/SP1CLK
3 | PC1/SPODI PC1 & PNO Z3E#LET PN1/SP1DI
4 | PCO/SPODO PCO & PN1 ##&#LET, PNO/SP1DO

6-12-2 SSPO ®JILIZIL—TFI1\v%

COBIF EERET—2EEEL. REMFRET —4EFIVvIIHHY U TNTOISLTY,

6-13 TMRB

6-13-1 NA%24~

ZOHIE. MCU DAAREFEST RAZMIERRT YT ILTATSLTY,
BATHREIL 1ms BAHTI,
DAL I%EFELY 1s (500ms T ON, 500ms T OFF) [EIFET LED SilETLVET,

2019-8-23 13 Rev 1.0
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6-13-2 PPG REH A

ZOHIE, SW1 ZFELN, Ta—T8[ZED PPG(FOY ST IVEERR)DEREE HT R
TNTRGSLTY,

Ta1—T41% 5 ERME(10%, 25%, 50%, 75%, 90%)IZEBE T=E T,

BIRIEATHLPPG E—FRICAY, PPG B HE hERIBLET .
F—ERIETTa—T1—2LEELET,

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

6-14 VLTD

VLTDIZ&>TERREEZRETEHTINTOYSLTT,
BENMBHEELVIELMES . LED1ZSLTL.
EENARHEEELYSMES . LEDIEELTT S

6-15 WDT

YAVFRYTAALTIE. EEIOvIMNELT S STOP E—FTIXFERTEEHA. UEVhEDA
YFRYTBATITERERY . Systeminit) B TEMIZHYET,

FoA/\ERAZERTYT:
1LBREBEOREENIVI—F—N\—TJ0—FO;EELELTD WDT E|Y;AHEREFITL.
WDT Z#EELET,
2.2 20 WDT Y27 ILAHY, DEMO2 [IRV/AE&HICTHIVEZONET,
DEMO1:
BAT—F—N\—270—FFIZNMI BIVAAEFREEL. WDT 29U 7LET .
DEMO2:
DAYFRYTRAIHEEL D RRZH) TA—REEE AR, DAVFRIT AALIhI 4
=9UTLET,

6-16 ENC

ZOHITIE.ENC FSA/N\EFALTHR—ILYDADEEFRMLET,

}E—T R

1. RA—ILRHRI A5 —DiHF A(X 1 38)& PDO (ENCAO)EHEHLET,

2. IRA—ILRXHYRI a5 —DiHEF B(X 1 £88)& PD1 (ENCBO)ZH#EHLET .

USB Y™ REPCEERL. RA—ILTHIRI a—4—0 Com(B 1)% 5V LiELET,
TOJSLEETLET(LEDL AEBLET).

T IADRA—)LERIZEERT & LEDL (F&YEVRERTRELET . RiRRERIARS
b E, mRMERIEIMHORBIZRYET,

ok w
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6. YIRADKRA—ILE%RAIZAEET SE LEDL (FEYEVERTHEBLET . RRERAR
YRGS E., SRERIZVMODORERIZREYET,
T A

Zom
L B

X 1

6-17 PMD

DL, PMD FSANEFERALTRMEE HETVET,

B{EL—H R

1. 7O xHr%RZE. DEMO_U_PHASE. 7z DEMO_3_PHASE EE&EINTf=H2 T
ZERLET, TRYSLERTLET .

2. EMG1 (PG6)% DVSS (GND)ET LA DU EKLET , (LED3 A m4TLET )AL EMG
RERETHLIIEEEKRLET,

3. EMG1 (PG6)% DVDD5 (TP2)ET VLT v THMELET . (LED3 AVEKTLE )ik PMD

NEEHNETHIELEEHRLET,

UO1 (PGO) #AORa—IZ#EkL., K2 HEELET,

X01 (PG1l) #A L ARa—FIZ#ERKL., FEmRELET,

VO1 (PG2) A ORa—TIZ#HKL., KRZHEZELET,

YO1 (PG3) #A L ORa—TIZ#EkL., KRZHEELET,

WO1 (PG4) #A L ARa—FIZHERKGL., BEmELET,

Z0O1 (PG5) 74 ORa—TF2#EHKL., KREHRELET.

© N GaA

DEMO U _PHASE E&%ZZERLI-5E. LBEERIIELCTY,
UO1 DT a—T«1&25%, HABEEIL 5V, FAH#ilE 820us TY, XO1 (X UOL FRESE 1=
T9,VO1l &£WO1 [F UOL1 ERIL T, YO1 & ZO1 [ XO1 ERILTY,

DEMO_3_PHASE E&#ERLI-GE. MBKHBITELYET,
UO1 DT a—T«1E 25%, HABEIL 5V, BAH#ilE 820us TY, XO1 (X UOL FREStE 1=

T9,
VO1 DT a1—T41%50%, HAEEIL 5V, EHAX 820us TY, YOL [ VO1 & REzSH -
T9,

WO1 DT a1—T4I% 75%., HAEEIL 5V, FH#AX 820us TT, ZO1 X WO1l #RES 7=
A I
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6-18 IGBT

6-18-1 1% PPG A

ATOY S LIE. TMPM3U6 IGBT RS54 /\EEMG #EE(Z &Y PPG H h#E &4 51=6. 4188k
JHEEDESICHERTHENERLET, MPT Fr )L 0 (IGBTO) #EAL. PPG KM
MTOUTO00 MEAERENFET,

EV7H4au:
HaE ¥4 InFES
FIA AT MTOIN 7
PPG A0 MTOUTO0 10
EMG A A GEMGO 8
BE—HUR:

1.7/R—k GEMGO %"High”IZ9 %7z . DVDD &iE#ELET

2.MTOUT00 4> 0Ra—FZ#EkLET,

CEBIER AL, LEDO O & 4T, MTOOUTO Mo RN EEEELE T,

.MTOIN Z5Ffi-R—F D SW1IHEFIZ#EHRELET,

SW1%#TLET,

JIGBT 24 <&, MTOIN DI TFY Ty TEMEZRIELET . FIFIC PPG iEfi2AY MTOUTO0
MBI TEET, PPG Y4/ )L 50us T, Ta—T4 50%TT,

.GEMGO % GND [Z#EfELET . D% T < PPG HAHLEFY. LEDO ARATLET,

8.GEMGO0 % DVDD B E#E#LE T, LEDOZA4ATILTEMG KEEZFXvoILL. TDEFIE

4%EBYRT L BERBELENLET,

o 01~ W

~

6-18-2 2% PPG A

ATOY5 S LHIE. TMPM3UG IGBT K547\ EMG #EEIZKY . 2 8 PPG H A% &4 5o
IURDBRAEERLTVET , MPT F¥ 1)L 0 (IGBTO)AMERSN, 2 ¥ PPG KA
MTOUTO00 & MTOUT10 Mo AERENET,

ET7HAY:
T RE ¥4 i FES
PPG A0 MTOUTOO0 10
PPGH A1 MTOUT10 9
EMG AJ1 GEMGO
B — R

1. GEMGO #fF& DVDD ##E#L. TILT7vTLET,
2.MTOUTOO ifF& MTOUTI0 g F&EA L ORI—FITEHELET,
3.SW1# OFF LY,
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4, BREZRAL.LEDO A mKT T 5T EERERELET . TD% . MTOUTOO #7F+> MTOUT10 i
FHOLMAERENE ASNTUVENILERERLET .

5.SW1% ON LEY,

6.IGBT 2/ YW ERITEFIAT HLRBEFIZ PPG JEf2AY MTOUT00 & MTOUTL10 MHEETEE
9.2 D PPG ERH A U)LIE. 50us TTa1—T4 40 %TY , (high L)L :20us),
MTOUT10 [& MTOUTO00 &Y 25us :BNE T,

7.SW1 % OFF §5&. PPG ERILEEXLET,

8. GEMGO # GND IZ##:9 &, PPG HAIKELEL, LEDO MEATLET,

9. GEMGO # DVDD &$##i9 %5&. LEDO % OFF LT EMG HRENF YU EILLET, TDE.
FIE 5 #ITIEBREARTINETS,

6-19 OFD

ZDFIERYTTSILESA/N(OFD)EERL-HEATAT S LT,

9Byoh OFD BRH ERHEE A% &, LEDO ZRilLET,

o0voh OFD BRH B R##HE#BA5E, OFD [ 110 ADYEINEERBLET ., TDEY IS
I7H)EyhEh, OFD YtybIZ35 M evbshEzT, SOy D iEshdE, OFD
[FT1E—TILERY LEDL ZmBLET,

7 JIhox7

AYI+DzT7I(E, TMPM3U6 MCU D EE#EE% TMPM3UG FHliAR—F L TT €., EiEtERT %
=Y NTasSLTY,

HoINTOTSLDREIZIX, JRFDEZA/N—J T, EXU IAR EWARM, Ff=(Z KEIL MDK
ECFERCEED, #EeC LI T7O oM ERRL TEELY,

D—HAR—ZEEETOSTING IS, UTFOBEYTY:

IAR EWARM:
—WDT_NMI
APP
| main.c
| tmpm3u6_wdt _int.c
| tmpm3u6_wdt_int.h

| startup_TMPM3U6.s
| system_TMPM3U6.c
| TMPM3U6.h

TmMPM3U6
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| led.c
| led.h

L—TX03_Periph_Driver

inc

tmpm3u6_wdt.h

tmpm3u6_gpio.h

|
|
| tmpm3u6_cg.h
| tx03_common.h
|

L—src

tmpm3u6_wdt.c
tmpm3u6_gpio.c

tmpm3u6_cg.c

KEIL MDK:
WDT_NMI

APP

| main.c

| tmpm3u6_wdt_int.c

—TX03_Periph_Driver

|  tmpm3u6_wdt.c
|  tmpm3u6_gpio.c
| tmpm3u6_cg.
—Ccwmsis

|  system_TMPM3U6.c
|  startup_TMPM3U6.s

L_TMPM3U6
led.c

7-1 ADC

7-1-1  $: ADC F—41)—F

RIJTTZILRSA/8(ADC, GPIO)ZRAW =Y T I TR SLTT,

COBITIEUTEITVET,
1. ADC FBREEVHEZEITLET,

2. AD ZTHDEIEE AD EERDHEAHLEITVVET,

2019-8-23
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e JA—F¥—h:

set ADC clock

Set ADC
resolution

Select trigger and
ADC channel

enable ADC
module

—»<_is AD finished 7—>—

Y

read ADC
result

y

Get the real ADC result ‘
Without other
information ‘

UART display of AD
result

]

o YUINTOTSLDO—KEERER
BHIZ AD avN—4290900&IR . FrRILOBIR, VI 7 EEE—FDHA. EE
BHHEIBDFFAIZITLN, FD% ADC EiEZHFAILET .

/* 1. set ADC clock */
ADC_SetCIk(ADC_HOLD_FIX, ADC_FC DIVIDE_LEVEL_NONE);

[* 2. select trigger and AD channel, this time we use sofeware trigger, */
/* the VR1 is connected to AINO, remember to input with macro TRG_ENABLE() */
ADC_SetSWTrg(ADC_REGO, TRG_ENABLE(ADC_AINO));

/* 3. to let ADC module work, we must disable low power mode */
ADC_SetLowPowerMode(DISABLE);

/* 4. enable ADC module */
ADC_Enable();;
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AD ZEZERIHLES .

AD ZEHEFIAT HE. AD TR T IS5 Ny bEnbETHLET, AD THTIS T Aty
hEhdE, AD ZifEREEEL . "myResult” EHIHMELI—IFILIZRRLET,

7-2 CG

7-2-1  fl: NJ—F—FREHE

AT FS4/3(CG, RMC, GPIO, TMRB)ZALM=H YTV TRT S LTT,

UTOHINEENET:
1. EAWL CGEBENHRTE
2. NORMAL £—K& SLEEP E—FDOHIYEZ A%
3. WILF/OYYEIEROEAFE
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e TJO—Fv—t
SEVEN_KEY

CH_UP

VOL_UP

PrintfgAddress

CG_ModeSwitch

Initialize system

and gCommand

fSysSleep =
SLEEP?

Y

Configure TBO

Configure RMC

Enable RMCRX
INT

RMC reception

Stop RMC
receiving

|

Get gAddress and
gCommand

gRMC_Comma
nd

NINE_KEY
CH_DOWN
VOL_DOWN

fSysSleep =
WAKE?

Y

fSysSleep =
WAKE?

Y
A 4

h 4
fSysSleep = SLEEP
Printf “Now, Going to

Printf gAddress
and gCommand

v Sleep”
fSysSleep =
WAKE -
Printf “Wakeup Printf gAddress
from Sleep” and gCommand

.

Enable RMC
receive

v

Delay for a
moment

Normal to Sleep

End
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e YT NTOTFLDI—FEERA
LUTIEARYTTSILRSA//73(CC)EE AL T NORMAL E—K& SLEEP E—FDYIYEZ
157N TaYSLTY,

BED CC OEHE(IEYg)
LI T I&NORMAL E—RTCG DFREXITITAY I LHITY , (FEFK IR L0MHz DIFE)
A=A FN =R
[* Set fgear = fc */
CG_SetFgearLevel(CG_DIVIDE_1);
[* Set fperiph to fgear */
CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);
CG_SetPhiTOLevel(CG_DIVIDE_1);
[* Set SCOUT source */
CG_SetSCOUTSrc(CG_SCOUT_SRC_PHITO);
[* Set port M as HOSC */
CG_SetPortM(CG_PORTM_AS HOSC);
[* Set fosc source */
CG_SetFoscSrc(CG_FOSC_0OSC1l);
/* Enable low-speed oscillator */
CG_SetFs(ENABLE);
[* Set low power consumption mode sleep */
CG_SetSTBYMode(CG_STBY_MODE_SLEEP);
[* Set high-speed and low-speed oscillator to be enabled after releasing stop mode
*/
CG_SetExitStopModeFosc(ENABLE);
CG_SetExitStopModeFs(ENABLE);
[* Set pin status in stop mode to "active" */
CG_SetPinStateInStopMode(ENABLE);
/* Set up pll and wait 200us for pll to warm up , set fc source to fpll */
CG_EnableCIkMulCircuit();
[* Set system clock to fgear */
CG_SetFsysSrc(CG_FSYS_SRC_FGEAR);

RAVNARIRDT=6 D RMCRX BIYA# DR E

ARV INARBRDT-0IZ TMRB & RMC DEEEZEITVET BIVAARBERLORE

%) 7L.INTRMCRX #H#IZLET,
CG_ClearINTReq(CG_INT_SRC_RMC_RX);
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_RMC_RX,

CG_INT_ACTIVE_STATE_RISING, ENABLE);

NVIC_ClearPendingIRQ(INTRMCRX_IRQn);
NVIC_EnablelRQ(INTRMCRX_IRQn);

SLEEP E—K&E
SLEEP E—RIZASHREZITLET . £ CPU, RTC. /0. RMC LISV DEDa1—ILE
BALETS, TDER. DRATLYIAYYY—RE S ITEEL. VA— LTV THMERE
LET REZUNAEBBRDI=6HIZ INTRMCRX #3%EL. WFI(O)&GSZEALT
SLEEP E—FIZAYFET,

/* Set CG module: Normal ->Sleep mode */

/* Add code here to disable modules (except CPU,RTC,I/O,CEC and RMC) if it has
been enabled... */

[* Then set system clock to fs */

FunctionalState fs_st;

fs_st = CG_GetFsState();

if (fs_st == DISABLE) {

CG_SetFs(ENABLE);

2019-8-23 22 Rev 1.0



TOSHIBA TMPM3US

TX03RY TSI KRSA /1 \ERH

TILFHoAYYEREO A
PLL 5% ELFET . TLTOA—LTYTHMZERTEL. V+r—LT7YTRBHEATET TS
FTHLFET . ZTDH.PLL #fc Y—RELTEHRELET,

7-3  DMAC

7-3-1  fl: A=USSREDERE

R1Tx5)LRS4/3(DMAC, GPIO, SIO/UART)&FERLE=H 2T ILTATSLTY,

UTOHNEENTT:
1. UARTO/1 & DMAC D #EAEEITLVET,
2. DMAC [2&BAE—UARTO 5% (TLVET,
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. JO0—F¥—F

Start

Set GPIO as UART

A4

set UART1 as reception

\ 4

set UARTO as ransmitter

A
initialize DMA channel 1
for transmission

Enable DMA interrupt

v
Enable UART1
reception interrupt

Start DMA channel 1 to
transfer data to UARTO

47j
) 4
Transmission end?

End

o YUINTOTSLDO—KEERER
RYTFILRSA /3 (DMAC)EFE AL TAE!) -UARTO EREZF1TLVET,

F3° UARTO ##)H11L . UARTO BMEZFAILE T,
UART _InitStruct.Mode = UART_ENABLE_TX;
UART_Enable(UARTO);

UART_Init(UARTO, &UART _InitStruct);

T—HREEDT=HIZ DMAC A=VbDFr+IL 1 DDEAIEEREEITLET,
DMAC _InitStruct.SrcAddr = (uint32_t) SRC_Buffer;
DMAC _InitStruct.SrcincrementState = ENABLE;
DMAC _InitStruct.SrcBitWidth = DMAC_BYTE;
DMAC _InitStruct.SrcBurstSize = DMAC_1 BEAT,
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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. TxPeriph = DMAC_SIO_0_RTX;

DMAC _InitStruct. TXINT = ENABLE;

DMAC _Init(myChannel, &DMAC _ InitStruct);

DMA EIYAHEFFAILET
NVIC_ClearPendingIRQ(INTDMACTC_IRQn);
NVIC_EnableIRQ(INTDMACTC_IRQn);

DMAC 1=yr®EF7A. DMA FyRILDIEALEITVET , TDH. DMAC 1=vhDF v
L1 M oErEZERIBLET
DMAC_Enable();
DMAC_SetTxINTConfig(myChannel, DMAC _INT_TX_END, ENABLE);
DMAC_SetSWBurstReq(DMAC_SIO_0_RTX);
DMAC_SetDMAChannel(myChannel, ENABLE);

DMAC BaiZ A 8 HHFETHLET
while (TxEndFlag != DONE) {
/* Do nothing */
}

DMAC E5E#R TRFIZ ISR ) DMAC A=wkZ7545 v rEnEd,
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 */
}

7-4  FLASH

R1)7xF LRS54 /\(Flash, GPIO, CG)&{ERAL=Y> T I TAYTSLTT,

LTOBINEFENET:
1. FLASH AEYDFAUAR—KTOTS30Y (BEFAHLEE)
2. BEE—FDUIMFYTE—R (/—TILE—F, 21— —T—rE—F)
3. A—4¥—T—hFE—FEEAL. Flash A2 E)DI—FZE#H,

o JA—F¥—b
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Y-

l

main

4

1.Set system clock
2.Initial LED, set KEY port

4

Mode_Judgement

KEYO pressed?

USER_BOOT_MODE

Flash_Swap

Copy_Routine
Copy DemoA and DemoB
to RAM

Mode_Judgement
Judge current mode

Mode is User boot
mode?

LED information

]

Y N
Return Return

NORMAL_MODE

!

|

1. Reset SP

2. Jump to CODE_START

to run

Copy_Routine
copy flash APIs to
RAM

;

Flash_Swap
swap two demo
code

End

o YUINTOTSLDI—FEHRHA

FLASH_EraseBlock
erase block m in which
DemoA saved

l

Write_Flash
write DemoB to block m

l

FLASH_EraseBlock
erase block n in which
DemoB saved

!

Write_Flash

write DemoaA to to block n

—N

KEYO released?

Software Reset

End

F9 LED, SWZ#HELET, Uy rRICIREDE—FHIEZE SW TITULET,

CG_SetPLL(DISABLE);
CG_SetFcSrc(CG_FC_SRC_FOSC);
GPIO_SetInput(GPIO_PD, GPIO_BIT_0); /* set port D to input */

SW_Init();
LEDInit();

/* Disable PLL */
/* Select fosc */

/* LED initialization */

b RICEDE—FIZHE>TWS MDD HIERFT57-8IZ. Mode_Judgement()BEkza—
ILLET,
uint8_t Mode_Judgement(void)

{
}

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

SW Aty ON THLMES . BIEE—RIZ/—<IILE—RIZHYZET, AT SLILSP
#¥WHEL. PFLR“CODE_START'AYY¥UTLET,
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#if defined (__CC_ARM ) /* RealView Compiler */
ResetSP(); [* reset SP */

#elif defined (_ICCARM__) /* IAR Compiler */
asm("MOV RO, #0"); * reset SP */
asm("LDR SP, [r0]");

#endif

startup = CODE_START;
startup(); /* jump to code start address to run */
1ty hEFZ SW A Low DIFE . HEE—FIE1—FT—rE—FRIZFITL. LEDO N EATL
FF, ITUV A R ETERITLENL ISV A AEYBEEHE/TOTSLTERN=D,
TATSALIXIZVY BB —F % T7RLR“FLASH_API_ROM"M57RL R
“FLASH_API_RAM’~ ROM->RAM #5i.L . LED1 BELTLET,
LedOn(LEDO);
delay(OxFFFFFU);
LedOff(LEDO);
LedOn(LEDY);
delay(OxFFFFFU);
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API); [*
copy flash API to RAM */

Flash B1YEF APl % RAM [COE—#%. 704 541 Flash_Swap()B#I<Pv>TLET,
CORE%IE. L5 D Copy_Routine() Z{EMAL. Flash AE!)—M5RAMIZOE—3NFET,

Flash_Swap() B#TIX. £ 704554 A £TO45 5L B % Flash ROM A5 RAM [2aF
—LFET, &IZ. Flash ROM DB E/EEAHEITIT=6 . BEL FC_EraseBlock()&
Write_Flash()Z3—J)LLEYT, FASSL A £7045 54 B (& Flash ROM RIZTELE .

LED2 AARATLET

Copy_Routine(DEMO_A_RAM, DEMO_A_FLASH, SIZE_DEMO_A); I*
copy Ato RAM */

Copy_Routine(DEMO_B_RAM, DEMO_B_FLASH, SIZE_DEMO_B); I*
copy B to RAM */

LedOff(LED1);
LedOn(LED2);
delay(OxFFFFFU);

if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_A_FLASH)) { /* erase A */
/* Do nothing */

} else {
return ERROR;

}

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;

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

TRISLALTOTSLBDRIYTEMENE T LIz EERTIEHRE LED3 ICRRLET,
SW A OFF M54 . SCB->AIRCR LU RRIZTHEBMIZY IR 7y bET0ET, £
LT.BUNORMAL E—KRTEIELE T, AT SLALTOYTS LB ANEHoT=1=5.
7KL R “CODE_STARTIZT04 5L B ORATRLRERY, TAY T L B NETENE

9, (LED1,3 A RiELETY)
LedOff(LED?2);
LedOn(LED3);
delay(OxFFFFFU);

while (SW_Get(SWO0) == 1U) { /* wait for switch change to high */
}

reg_value = SCB->AIRCR; /* software reset */

reg_value = (uint32_t) 0OXx0O5FA0001;

SCB->AIRCR = reg_value;
Flash AEBI{EBI% FC_EraseBlock() I[EBEIMICIEESNTOVIZEEELET,
ZDITaYIIERWIZSIH “BlockAddr’ THRELET . T3 .OEHK TSI H
“BlockAddr” ##EEELET , RIZ. Flash k547N APl FC_GetBlockProtectState() B8
Za—)LL EESNTOvINTaTIRSIN TSI NERLET .

if (ENABLE == FC_GetBlockProtectState(BlockNum)) {

retval = FC_ERROR_PROTECTED;

}

Tay 12707 oA MNoTILNSIHE A, “FC_ERROR_PROTECTED” #iRLET,
ZRLSNDIEEF. BEIMT OV VEIBRGRZEREY .. IOy ZRIRLES,

*addrl = (uint32_t) 0XO00000AA; /* bus cycle 1 */

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

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

*addrl = (uint32_t) 0XO00000AA; /* bus cycle 4 */

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

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

RIZ, BIFRHHR T §5&. Flash KS54/% APl @ FC_GetBusyState()BEi%kZa—ILL. €
SRV TETVET RIS RA LTI 3% AL, BMENTEERMEBA T
WELAFERELET
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 */
}
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Write_Flash()Bi%ki% FC_WritePage(B#iza—/LL., BEIMIZ 1 R—DICT—4% &
EFRAAFET, COBEE, BER—2TO5 S L@MGERE. 2RI FC_EraseBlock

OBE#ERELCTY,
*addrl = (uint32_t) 0XO00000AA; /* bus cycle 1 */
*addr2 = (uint32_t) 0x00000055; * bus cycle 2 */
*addrl = (uint32_t) 0xO00000AO0; /* bus cycle 3 */

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

}

7-5 GPIO
RYIIZILRSA /N GPIO)ERAWN =Y TN TAYTSLTT,

UTOHIREENET:
1. GPIO M#)#A1E
2. GPIOADT—HEEFAH

o YUTNTOTSLDI—FEER:
9 GPIO % LED [ZERELE T,
uint8_t tmp;
GPIO_SetOutput(GPIO_PG, 0XFOU);
tmp = GPIO_ReadData(GPIO_PG);
tmp &= OxOFu;
GPIO_WriteData(GPIO_PG,tmp);
RIZGPIO % SW [ZERELET
GPIO_SetPullDown(GPIO_PG, GPIO BIT 0 | GPIO BIT_1 | GPIO BIT 2 |
GPIO_BIT_3, ENABLE);
GPIO_Setinput(GPIO_PG, GPIO BIT 0 | GPIO BIT_1 | GPIO BIT 2 |
GPIO_BIT_3);

while(;;))L—F DHF T, LED FA45 5 L%EZETL. LED ON %° LED OFF Z##IfHILE T,

7-6 OFD
R1JITSILRSA/\(OFD, CG, GPIO)ZRAW =Y FILTOsS LTS,
UTOHNEENET:

1. OFD M#HAE(WERENE K $hEEFE%E OFD [CERELEY)

2. OFD JtvyhI55 DOHER

3. OFD & EM

. IO—Fr—h
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main

OFDReset = 0U;

A
LED init

OFD resetflag is 0 N
Y
v

ChangeToEHOSC OFD disable
\ 4 Y

- OFDReset = 1U;
OFD init The reset source is OFD
v
OFD enable

) 4

While (1U)

OFDReset == 1U

Y

h 4 A 4

LED1 Blinking LEDO Blinking

o HIUFNTOTSLOI—FEHRHA
F9.LED Z¥HEAELFET,
Init_Led();

OFD DYt yhI5 T &R LET
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == 0U) {
* reset source isn’t OFD */

}

CDIFTHRESNTVEWNES | SMBRIRI[FOFF ] LRFN B RBZERELT OFD %4
HELFET,
LTI RERBFEHF T HNIETT,
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void ChangeToEHOSC(void)

{
/* Use the external oscillation */
TSB_CG->0OSCCR &= 0x000FFFFFUL;
TSB_CG->OSCCR |= OxFFFO0000UL; /*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 */
while (TSB_CG_OSCCR_WUEF) {} /*Warm-up */
TSB_CG_OSCCR_OSCSEL =1U; /*Use the external oscillation */
TSB_CG_OSCCR_XEN2 = 1U; /*Enable internal oscillator for ofd */

}

OFD DEEFEZEITIH. FTLIOREEZAAH I FERELET.
OFD_SetRegWriteMode(ENABLE);

BRERMEKBERELES .
OFD_SetDetectionFrequency(OFD_HIGHER_COUNT,
OFD_LOWER_COUNT);

DEMO2 ZE &Y HLEEL A RBEBENRESNFET .
OFD_SetDetectionFrequency(OFD_HIGHER_COUNT_ABNORMAL,
OFD_LOWER_COUNT_ABNORMAL);

MEAEL. ZDi&. OFD #AMICLET,
OFD_Enable();

LEDEEZITL. TDHE OFD [EINEBIOVIERIMLET , COUOVIMNREE IR
HEFEE B X H(0OSC M ELNS., DEMO2 N EZESNTLVS)E OFD LB #R AN £y
FEHRELET, CNIZEY OFD DYy ISTNBESNET,
CDITSTERMT HE, TI4HILERERFKEIRER T MCU HEITEIRSD ., OFD (XEN LK
Y, OFD JtybrI34 121N eyhahET,

OFD_Disable();

OFDReset = 1U;

LEDO & LED1 [F¥ AT LAV DIKEERRTLET . N EBRIRFFICTHRIRLTLSIGEIX
LEDO Z migL . NI FIRSRICTHRIRLTL\SIHE(E. LEDL1 ZRRLE T,
while (1U) {
if (OFDReset == 1U) {
LED_On(LED1);
Delay();
LED_Off(LED1);
Delay();
} else {
LED_On(LEDO);
Delay();
LED_Off(LEDO);
Delay();
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7-7  RMC

7-7-1  ffl: RMC %{&

K175 LS4 13(RMC, UART, GPIO)E AL MEA ST LY TR TT

UTOBHREENET,
1. RMC A 10 ®##A1t
2. RMCT—420D%{E

o JO—Fv—h

main

A

System initialization

A

RMC IO initialization

A

Disable interrupt

A

Set RMC register

A

RMC Read Enable

A

Interrupt enable

— whie

Y N

Received finish
Y

N Print the received RMC data

I

End
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e YUTNTNTSLDOI—FERRNA

F9 main()IZT myRMC structure BEAREERKL. T—2 74— ILRIZT—2Z AALET,
RMC_InitTypeDef myRMC;

myRMC.LeaderPara.MaxCycle = RMC_MAX_CYCLE;
myRMC.LeaderPara.MinCycle = RMC_MIN_CYCLE;
myRMC.LeaderPara.MaxLowWidth = RMC_MAX_LOW_WIDTH;
myRMC.LeaderPara.MinLowWidth = RMC_MIN_LOW_WIDTH,;
myRMC.LeaderPara.LeaderDetectionState = ENABLE;
myRMC.LeaderPara.LeaderINTState = DISABLE;
myRMC.FallingEdgelNTState = DISABLE;
myRMC.SignalRxMethod = RMC_RX_IN_CYCLE_METHOD;
myRMC.LowWidth = RMC_TRG_LOW_WIDTH,;
myRMC.MaxDataBitCycle = RMC_TRG_MAX_DATA_BIT_CYCLE;
myRMC.LargerThreshold = RMC_LARGER_THRESHOLD;
myRMC.SmallerThreshold = RMC_SMALLER_THRESHOLD;
myRMC.InputSignalReversedState = DISABLE;
myRMC.NoiseCancellationTime = RMC_NOISE_CANCELLATION_TIME;

RIZ.RMC F¥ )L 0 Z#EAEL . BEZNIZLET,
RMC_Enable(RMCXx);

BERICIE RMC OERFENEENFET,
RMC_Init(RMCx, &myRMC);

RMC F¥ 1)L 0 DREZFRIT 5,
RMC_SetRxCtrl(RMCx, ENABLE);

E|Y5A# INTRMCRX_IRQHandler()IZT RMC F¥#JL 0 DE|YIAHBERZRBLET,
RMC_INTFactor myRMC_INTFactor;
myRMC_INTFactor = RMC_GetINTFactor(TSB_RMCO0);

RMC Fv#JL 0 DY —5 — & HERERGELET
RMC _LeaderDetection myRMC_LeaderDetection;
myRMC_ | eaderDetection = RMC_GetlLeader(TSB_RMCO);

RMC F¥#J)L 0 DRZET—2FWMBLET . RIZ. RMC FrJL 0 Z#EAEL. HZHICLE

ERS
RMC_RxDataTypeDef myRMC_RxDataDef;
myRMC_RxDataDef = RMC_GetRxData(TSB_RMCO);
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7-8 RTC

RYITFIESA/3(RTC, CG, GPIOyEFEALIMBIY VTNV TR TT,

UTOBHREENET,
1. RTC O#HAE
2. RTC# o=

e JO0—Fx—h:

main

enable RTC interrupt

v

RTC INIT

Enable RTC Clock function

Y

Clear flag_rtc

RTCDisplaySec
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o YIINTOTSLOI—FERREA:
%9 .RTC B|YsA#HIZkD SLEEP E—RDEBRJREETLET,
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_RTC,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);

RTC O##1L T, RTC_DateTypeDef & RTC_TimeTypeDef #:&%/EHL. €T —43EB
ERELET . TCTIE 2019/6/21 14:59:00, 24 BR R I+ —IVMEMHARELLTLE
ED

Date_Struct.LeapYear = RTC_LEAP_YEAR_3;

Date_Struct.Year = (uint8_t) 19U;

Date_Struct.Month = (uint8_t) 6U;

Date_Struct.Date = (uint8_t) 21U;
Date_Struct.Day = RTC_FRI;

Time_Struct.HourMode = RTC_24 HOUR_MODE;
Time_Struct.Hour = (uint8_t) 14U;
Time_Struct.Min = (uint8_t) 59U;

Time_Struct.Sec = (uint8_t) 0U;

IOV ETS—LSREEZIELET,
RTC_DisableClock();
RTC_DisableAlarm();

RTC #hH 20 tybk, 1Hz E|Y;AHDEFA] . RTCINT QFFaIZTLVET,
RTC_ResetClockSec();
RTC_SetAlarmOutput(RTC_PULSE_1_HZ);
RTC_SetRTCINT(ENABLE);

RTC OB DIEZHRELEYT
RTC_SetTimeValue(&Time_Struct);
RTC_SetDateValue(&Date_Struct);

LERIBEZRE®R.RTC LORIBRTEDKRTHFE. RTC B EEEHFaILET, TDE.
RTC VR I#EEZEFRILES .
NVIC_EnablelRQ(INTRTC_IRQn);

[* waiting for RTC register set finish */
while (fFRTC_1HZ_INT != 1U) {

/* Do nothing */
}

fRTC_1HZ_INT = 0U;

/* Enable RTC Clock function */
RTC_EnableClock();

RTC BIYRAAM 1 TEICRETHEIBREEITL. TOH. RTC BIVAHERDVIT%
TVET,

fRTC_1HZ INT = 1U;

CG_ClearINTReq(CG_INT_SRC_RTC);
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7-9 SBI

RIS ILRS4/5(SBI, GPIO)&ERAL=-EELY U TILYILTT,

UTOBNEENET,
1. SBI &&%7E. 12C ##i{t
2. 12C RRA—IZ&KBT—HTOERDZEE
3. 12C RAL—TI2&BT—270tADZE

main

A

Set GPIO and Initialize for SBIO;
Enable SBIO interrupt

e JA—F¥—t

A

Set GPIO and Initialize for SBI1;
Enable SBI1 interrupt

A

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

12C start

Vx
12C end ?

Y

v

Check 12C received data

o YUTNTATSLOI—FEEA
F7.SBIO &£ SBIL M GPIO % 12C E—RIZERELFET .
SBIO_IO_Configuration();
SBI1_10_Configuration();

RIZ SBIO Frr)LDEAEL INTI2C A R—TJLIZLET,
myl2C.12CSelfAddr = SELF_ADDR,;
myl2C.I12CDataLen = SBI_I12C_DATA LEN_8S;
myl2C.12CACKState = ENABLE;
myl2C.12CClkDiv = SBI_I12C_CLK_DIV_584;
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SBI_Enable(TSB_SBIO);
SBI_SWReset(TSB_SBI0);
SBI_Initi2C(TSB_SBIO, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

RIZ SBL FrI)LDMEALE INTSBIL ZA+—TILICLET,
myl2C.I2CSelfAddr = SLAVE_ADDR,;
myl2C.I12CDatalLen = SBI_I2C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I2CCIkDiv = SBI_I2C_CLK_DIV_584;
SBIl_Enable(TSB_SBI1);

SBI_SWReset(TSB_SBI1);
SBI_Initl2C(TSB_SBI1, &myl2C);
NVIC_EnableIRQ(INTSBI1_IRQn);

ERREEEIToME. 12C EEMIBLET,
12C 2{E/\vI7EDUTL.SBI TX N\yIT7—,N\VI7REHRELFET . TDHE RX \wT7
—&0J)7LEY,
/* Initialize TRx buffer and Tx length */
case MODE_SBI_I2C_INITIAL:
gl2CTxDatalLen = 7U;
gl2CTxData[0] = gl2CTxDataLen;
gl2CTxData[1] = 'T";
gl2CTxData[2] = 'O";
gl2CTxData[3] = 'S";
gl2CTxData[4] = 'H';
gl2CTxData[5] ='I';
gl2CTxData[6] = 'B';
gl2CTxData[7] = 'A";
gl2CWCnt = 0U;
for (gICnt = QU; gICnt < 8U; gICnt++) {
gl2CRxData[gICnt] = 0U;

}
gSBIMode = MODE_SBI_I2C_START;
break;

12C NAMZENTLNSMNESH, “SLAVE_ADDR” T—%4% SBI_SetSendData()IZF&EL *
T, ZL T EEAMESBI_I2C_SEND"M 5 SBI T—RNYIT7ARELET . TDR.
SBI_Generatel2CStart(TSB_SBI0) Z#f#ALT. 12C B){EZxRAIRLET,
/* Check 12C bus state and start TRx */
case MODE_SBI_I2C_START:
i2c_state = SBI_Getl2CState(TSB_SBI0);
if (li2c_state.Bit.BusState) {
SBI_SetSendData(TSB_SBIO, SLAVE_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI0);
gSBIMode = MODE_SBI_I2C_TRX;
} else {
/* Do nothing */
}

break;

[ INTSBIL IZTRELET,

Jillll

F—AREE% (X INTSBIO [CTTRIBL . T—4 54

INTSBIO /\URFTNT, 12C NRIKBZIEL. ZDETI2C TRRAEETAERERELFE
9, 12C YRREIERIL, SBI_SetSendData() TRDT—F2%EEEL. 12C TOERKR T
[ZIZ. SBI_Generatel2CStop() T I12C #&F1LET,

void INTSBIO_IRQHandler(void)

{
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INTSBIL/\URST, 12C /ARIREFTEFL. TDETI2C AL—TZETOERERELE
9. SBl \wI7DZIET—E5%AHLIE SBI_GetReceiveData() B#ZRWLTITLET,
12C FIEREFTRACKH>THIELET,
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7-10 SIO/UART

7-10-1 fl: YE—4vk

R1)IxZ)LRS4/\(UART., GPIO)EERALI-EEGEY T TAT S LT,

LUTOBINEENET:
1. UART ZEEHIHIE
2. UART X{SHf
3. F—A%{EIZ UART O TX EIYsAH% %R
4. UART (< printf(OBE %% 52—k

o ZO0—Fv—h
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main

Toggle Switch Configuration

4
SI02 Configuration

v

SIO_Chlnit

v

Enable TX2 Interrupt

v

Read Toggle Switch Info

oggle Switch
turned on?

Y
A 4

Read Toggle Switch Info

oggle Switch
released?

Y
v

Printf(TMPM3UB6) and start to
send data to Hyper Terminal
through UART 2

N———"""""»

UART2 send
finished ?

v N

send_char()

putchar()

Data process
finish?

End
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o YU NTOTSLDOI—REHBA
F3'. GPIO #E&EL. SW ##HELET,

RIZ GPIO 2% EL. UART ##)H#1ELET,

UART_InitTypeDef #E&EAZERL, T—2ZHELET  UTIXFREFTT,

UART E{EZEFRIL. UART O#IEAEZITULVET,

LREBELITL. TDE. UART DEEEIYAAZFRICLETS,

SWO A% OFF DB &I, ON T2 ETELET,

ZOBT— SR EEBIELET ., COTO TxBuffer [RXEFITT,

printfOB8%IL IAR 2>/ 15D putchar()%. RealView a2 /3( 5D fputc()Za—/LL
TT—2HNETVET,
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T—A70—DEYDTOtRIE UARTO EEEIYRAAIL—F2D ISRICTERTLET .,

UARTO DEEEIYAHIL—F 2.
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7-10-2 ffl: UART FIFO

UART & GPIO #EALE-BELY LTI TOS S LT,

LUTOHIREENET:
1. UART & FIFO D HEAERE
2. FIFO #{#EMALT- UART Mix%2{E

SIO
Configuration

‘ ‘ |:||:oconfiguratio‘n‘

UART
Configuration

o ZO0—Fv¥—h

\ \ UART _Init \ \

| Enable TXO/1&RX0/1interrupt |

‘ PART_SethData(P ‘

N
UARTO receive
data finish——

Y Y

UARTL1 receive
data finis

‘ ‘Rxbufferclear ‘ ‘

o YU NTOYTSLDI—FEHB
F£#)IZ GPIO MR FE & UART D #HEETLVETD,

GPIO FSA/\%#{FALT. GPIO % UARTL & UART2 [ZERELET,
SIO_Configuration(UART1);
SIO_Configuration(UART2);

;) BE%k SIO_Configuration [ UART3/UARTA [SRELTWER A

UART_InitTypeDef #&AEREL. $ R TDAVNERELFTT  UTIFREHITY
UART _InitTypeDef myUART;

[* configure SIOO for reception */
myUART.BaudRate = 115200U; /* baud rate = 115200 */
myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock by
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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 DKRSA/\2FERL T, UART12 DEFrRILODEFR LR EFITLVET,
UART_Enable(UART1);
UART _Init(UART1, &myUART);

UART_Enable(UART?2);
UART _Init(UART2, &myUART);

FIFO DFREFITLVET,
UART_RxFIFOByteSel(UART1,UART_RXFIFO_RXFLEVEL);
UART_RxFIFOByteSel(UART2,UART_RXFIFO_RXFLEVEL);

UART_TxFIFOINTCtrl(UART1,ENABLE);
UART_TxFIFOINTCtrl(UART2,ENABLE);

UART_RxFIFOINTCtrl(UART1,ENABLE);
UART_RXFIFOINTCtrl(UART2,ENABLE);

UART_TRxAutoDisable(UART1,UART_RXTXCNT_AUTODISABLE);
UART_TRxAutoDisable(UART2,UART_RXTXCNT_AUTODISABLE);

UART_FIFOConfig(UART1,ENABLE);
UART_FIFOConfig(UART2,ENABLE);

UART_RxFIFOFillLevel(UART1,UART _RXFIFO4B_FLEVLE_4 2B);
UART_RxFIFOFillLevel(UART2,UART_RXFIFO4B_FLEVLE_ 4 2B);

UART_RXFIFOINTSel(UART1,UART_RFIS_REACH_EXCEED_FLEVEL):;
UART_RXFIFOINTSel(UART2,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RxFIFOClear(UART1);
UART_RxFIFOClear(UART?2);

UART_TxFIFOFillLevel(UART1,UART_TXFIFO4B_FLEVLE_0_OB);
UART_TxFIFOFillLevel(UART2,UART_TXFIFO4B_FLEVLE_0_OB);

UART_TxFIFOINTSel(UART1,UART_TFIS_REACH_NOREACH_FLEVEL);
UART_TxFIFOINTSel(UART2,UART_TFIS_REACH_NOREACH_FLEVEL);

UART_TxFIFOClear(UART1);
UART_TxFIFOClear(UART2);

LEERTEZEITL., TDR UARTL2 DEENYAAZEHALET,
NVIC_EnablelRQ(INTTX1_IRQn);
NVIC_EnablelRQ(INTRX2_IRQn);

NVIC_EnablelRQ(INTTX2_IRQn);
NVIC_EnablelRQ(INTRX1_IRQn);

w&1Z(Z UART1/2 MEEENVIAHEZEBIYIAHDEN) AH MBI —F U EHBLET,
UART1 MDiEEEIYVIAHLIB)L—F 2.
void INTTX1_IRQHandler(void)

volatile UART _Err err;
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UART2 DEEEIYAAHLIBIL—F 2.

UART1 DZEE|YAH LB —F >

UART2 DZEEIYAAHLIB)L—F 2.

7-10-3 #fil: SI0

RYIISIRSA NSOV ERWN YT ILTOTSLTT,

UTOBINEENET,
1. SIO DEKRRTE
2. YAAZ SI0O0AL—T SIO0 fEM@{E FiIlf
3. EZEIZSIO FYAHEFEA

° 7|:|—7"\’_|“
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main

Configure GPIO pins
used for SIO0 and
SIo1

v

Enable SIO0 and set
input clock

v
Configure SIO0
channel

v

Enable SIO1 and set
input clock

v

Configure SIO1
channel

v

Enable the interrupt

fSIO1TXOK == 1U

Y

fSIO1TXOK =0 U
Send SIO1 next data

fSIO0TXOK == 1U

Y

fSIO0TXOK =0 U
Send SIOO0 next data

gSIOORdIndex >=
BufSize

Y.

Disable SI01

I01RdIndex >=
BufSize

Y

fSIO0TXOK =0 U
Disable SIO0

N .

v
fSIO1TXOK =0 U N

>

ISR for SIO0 Tx

4

fSIOO0TXOK = 1U;

v
<End of ISR for SIO0 Tx>

ISR for SIO0 Rx

i

SI00_RxBuffer[gSIOO0RdIndex++]
= SIO_GetRxData(SI00);

v

<End of ISR for SIO0 Rx>

ISR for SIO1 Tx

4

fSIO1TxOK = 1U;

v
(End of ISR for SIO1 Tx>

ISR for SIO1 Rx

i

SI01_RxBuffer[gSIO1RdIndex++]
= SIO_GetRxData(SIO1);

v
(End of ISR for SIO1 Rx>
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o YINTOTSLDO—REEBA
F9 . GPIO RYTTSILRSA/\%ELY, GPIO % SIO [TRELET . TD . SIO O#HE
BEAREZEBL. ANVOVIONBIEEITNET,
/*Enable the SIO0 channel */
SIO_Enable(SIO0);

*initialize the SIO0 struct */

SIOO0_Init.InputCIkEdge = SIO_SCLKS_ TXDF_RXDR;
SIOO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_8;
SIO0_Init.TransferMode = SIO_TRANSFER_FULLDPX;
SIOQ_Init.TransferDir = SIO_LSB_FRIST;
SIO0_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SI0O0_Init.DoubleBuffer = SIO_ WBUF_ENABLE;
SI0O0_Init.BaudRateClock = SIO_BR_CLOCK_T4;
SIO0_Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(SI00, SIO_CLK_BAUDRATE, &SIOQ0_Init);

SIO1 DMEREBEARZTEBL. ANI/OvIDHEALEITVET,
/*Enable the SIO1 channel */
SIO_Enable(SIO1);

[*initialize the SIO1 struct */

SIO1_Init.InputCIkEdge = SIO_SCLKS_TXDF_RXDR;
SIO01_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;

SIO_Init(SIO1, SIO_CLK_SCLKINPUT, &SIO1_Init);

SIO MEZEFNYVIAAZEMILET,
/* Enable SIO0 Channel TX interrupt */
NVIC_EnableIRQ(INTTXO_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(INTRXO0_IRQn);

FTARTOEKREELITL., TDHR. T—HEEETVET,
while (1) {
/* SIO1 send data from TXD1*/
if (F[SIOLTXOK == 1U) {
fSIO1TXOK = 0U;
SIO_SetTxData(SI01, SIO1_TxBuffer[gSIO1WrIndex++]);
} else {
/*Do Nothing */
}

/* SIO0 send data from TXDO*/
if (fFSIO0TXOK == 1U) {

fSIO0TXOK = 0U;

SIO_SetTxData(S100, SIO0_TxBuffer[gSIOOWrIndex++]);
} else {

/*Do Nothing */
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SIO0 EFIED ISR IZT, EREREXITLET,

SIO0 ZIEMD ISR IZT, RIEEN\YI7HLT—REZIELET,

SIO1 ZFE{ED ISR [T, BEREREXITLET,

SIO1 Z{ED ISR IZT, ZIEN\YI7HILT—REZELET,

7-11 SSP

7-11-1 f5l: SSPO A5 SSP1 A DMAC #g5¥

RTTFILES4/3(SSP, DMAC, GPIO)EE ALz T ILYTRTY,

LUTOHlEEHFT .
1. SSPO % SPI RRARET HERTE L. SPI AL—T T HETE
2. DMACO #AEYMNSEBEFE(SSPO TX)ET S5 EE DMACL ZREAEEE(SSP1  RX)
MHAEET HETE
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3. T—REEETO—DIESR: AE!->SSP0 TX—SSP1 RX—AE!)

configure GPIO pins to
enable its SSP function

v

configure SSP modules
(SSPO as SPI Host,
SSP1 as SPI Slave)

v

configure DMA modules
(DMAO as Memory to SSPO Tx,
DMAL1 as SSP1 Rx to Memory)

!

Wait DMAL Finish Transmit Flag
(be set in DMA1 interrupt)

v

Compare the data in destination
with source

<>

. Ja—Fv—t

o YUINTOISLOI—FLEREA
LIFIEEEE7A0—Fv—k® main.c TY,

L 5EBEI% GPIO_SetSSP(), initSSP(), INtDMA()D &ML, a—FDaA*UbESHELTL
AN
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7-11-2 fl: SSPO ILZIL—F13v%

~RYTTTILRZ4/3(SSP, GPIO)ZFEAL-Y T ILYITRTY,

LUTOHEEHET,
1. SSPO MERTEE#HA1E
2. BETEZEETOIN—TN\VIE—FDHT
e JA—F¥—t

main

t

configure the SSP module

v

enable loop back mode for self test

v

enable and run SSP module

v

initialize LEDs

send data if Tx FIFO is available

Compare data to check
Y if TX/Rx is right

v <—‘
Store date to Rx_Buf[]

Make LED blink to show Tx/Rx
status

]

o HUINTOHTSLOOA—KERA

int main(void)

{
SSP_InitTypeDef initSSP;
SSP_FIFOState fifoState;

uintl6_t datTx = OU; /* must use 16bit type */
uint32_t cntTx = OU;
uint32_t cntRx = 0U;
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7-12 TMRB

7-12-1 f#: NAESMA~
RIS ILRS4/8(TMRB, GPIO)&# AL - XY TN TnG S LTT,
LUTOBINEENTT:

1. TMRBO O#E1E

2. 1ms ORABEA~

e JO—F¥—F
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INTTBOO_IRQHandler

main

Initialize LED

tbcount++
tbcount >= 500?

v _ 00ms is up?
Set TMRB initial struct
mode: interval timer
clock: 1/8PhiTO Y
LeadingTiming/ N v
TrailingTiming: 1ms tbcount = 0
up-counter: auto clear reverse LED
TMRB_Enable
Enable the TMRB A
¢ End
TMRB_Init
Set initial struct to
register

v

NVIC_EnablelRQ
Enable TMRB
INTTBOO interrupt

v

TMRB_SetRunState
Start to run the timer

N

Y

While(1)

End

Yo NTaT5LOI—F A
R¥IC LED ##HAEL. LED Zm4TLFET,
LEDInit(); [* LED initialize */
LedOn(LED1); /* Turn on LED1 *

TMRB R EADEEFEHAEL TMRB ®—K, 7099, 7yThHoo49)7 Ak, B
T a1a—TA4ZH/ELEFT . COTETIE. Ims ORAPELET2—TAFHELET,
TMRB_1MS <40I[%, 0x1388 T, (pTO=fsys=10MHz * PLL* = 40MHz, ftmrb =
1/89T0 = 5MHz, Ttmrb = 0.2us, 1ms/0.2us = 5000 = 0x1388 (Y OYI R EIZ DT D

HilE CG EESHBLTZELY)
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 */
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TMRB EVa—)LEEHICLI-&. VLB ERZIEEDL O RAIZEELET,
INTTBOO E|Y3AH (Ims CEIZRIMFEBEMIZLET , ®ZIZ TMRB 2E1ES€F T,

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

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

A UIIL—F 1L, "While(1) "IZAY, BIVAADREEFEET , BIVIAHIL—FT
(. A ATHOUREITLN, 500ms ZHhO Vg BHE,. LED #REESEADUNEE
BLET,

tbcount++;
if (tbcount >= 500U) { /* 500ms is up */
tbcount = OU;
/* reverse LED output */
ledon = (ledon == 0U) ? 1U : OU;
if (OU == ledon) {
LED_Off(LEDY);
}else {
LED_On(LED1);

}else {
/* do nothing */
}

7-12-2 fl: PPG EH2H A1

RIS ILRS4/5(TMRB, GPIO)&# AL ELY TN TGS LTT,

UTOBINEENET:
1. TMRB7 O##1t
2. PPG BBED % E LRth
3. PPG Ta—T/1 DA

e JO—Fr—t
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KEY board, LED port

initialization
Il y
Set TBXOUT pin for TMRB_SetDoubleBuf
PPG output Enable double buffer
Set TMRB initial struct L

mode: interval timer

clock: 1/8PhiTO
trailingtiming: 500us
leadingtiming: 450us(10%)
up-counter: auto clear

W%o—-ncm—smﬁ

control: clear to 0
reverse trigger: match
trailingtiming and
leadingtiming

TMRB_SetRunState
Start to run the timer

TMRB_Enable
Enable the TMRB

4

# Change next leadingtiming 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 YLINTOTSLOI—FEGRHA
F9°. LED LR/ FDHEAEZEITLN, PPG HAMHIZ PF1 % TB7OUT [ZRELET,
/* UART & switch initialization */
SW_Init();
hardware_init(UART_RETARGET);

/* Set PF1 as TB7OUT for PPG output */

GPIO_SetOutput(GPIO_PF, GPIO_BIT_1);

GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetPullUp(GPIO_PF, GPIO_BIT_1, ENABLE); /* Enable pull up */

TMRB O#HLR#EBEAREZEML,. TMRB £—K. 4099, 7YTHhIU40)FEE. Y4
I, Ta—T4%RELET, COBFITIE 500us DHAVILERTET H1-H. TMRB7TIME
IHOOEEELTHYET, 2OTYAIL 0x09C4 TY, (¢T0 = fsys = fc = 10MHz * PLL *
= 40MHz, ftmrb = 1/8 TO = 5MHz, Ttmrb = 0.2us, 500us/0.2us = 2500 = 0x09C4 (¥ A
VREDFHMIL CC EXSHRBLTZALY)

TMRB_InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER;
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m_tmrb.CIkDiv = TMRB_CLK_DIV_8;

m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR,;
m_tmrb.TrailingTiming = TMRB7TIME;  /* T = 500us */
m_tmrb.LeadingTiming = LeadingTiming[Rate];

2Uy77ny7ageEEREREL. 7Yy o0y T, REENIASIRERELE
T o REMNAE. Ta—TA—EHMINE—BTHRIIERELET,
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_CLEAR;

PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMING]|
TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB EDa—I)LEHAL. 8L RARZWHEEER. 7VyT o0y T E&ERER
ELET . ZFITINNYT7HHAIL, T T F#aEEZIEICLET . EIC. TMRB #8)
ESEET,

TMRB_Enable(TSB_TB7);

TMRB_Init(TSB_TB7, &m_tmrb);

TMRB_SetFlipFlop(TSB_TB7, &PPGFFInital);

/* enable double buffer */

TMRB_SetDoubleBuf(TSB_TB7, ENABLE, TMRB_WRITE_REG_SEPARATE);
TMRB_SetRunState(TSB_TB7, TMRB_RUN);

AAVFREDEILERFS REDT1—TIRBETARATLAIZRRLET,
do { /* wait if switch is Low */
keyvalue = SW_Get(SW1);
LeadingTiming_display(leadingtiming_num][0]);
} while (GPIO_BIT_VALUE_1 == keyvalue);

AAYFIRENEILTDE, FREDIIITa—T4—%RELET,
10%->25%->50%->75% ->90%Z D& B/ U 90%M5 10%IZHEYET,
Rate++;
if (Rate >= LEADINGTIMINGMAX) {
Rate = LEADINGTIMINGINIT:;
}else {
/* Do nothing */
}

TMRB_ChangelLeadingTiming(TSB_TB7, LeadingTiming[Rate]); /* change
leading timing rate */

Ti—T1DEHFZE:
TrailingTiming = 500us, ftmrb = 1/8 fphiTO = 5MHz, Ttmrb = 0.2us (Ch o DEFEIZEET 5
INFA—BIF, CC REICLYELZYEY)

LeadingTiming = 10%: High figl& 500*10% = 50us, Low 1&(& 500-50 = 450us, ho> %
{iE = 450us/Ttmrb = 0x8CAU

LeadingTiming = 25%: High (¥ 500*25% = 125us, Low 1ig(& 500-125 = 375us, 71>
A{iE= 375us/Ttmrb = 0x753U

LeadingTiming = 50%: High (¥ 500*50% = 250us, Low 1ig(& 500-250 = 250us, 71>
A= 250us/Ttmrb = OX4E2
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LeadingTiming = 75%: High 1g(¥ 500*75% = 375us, Low 1ig(¥ 500-375 = 125us, 71>

A{E = 125us/Ttmrb = 0x271

LeadingTiming = 90%: High &% 500*90% = 450us, Low ig(& 500-450 = 50us, 714

fif = 50us/Ttmrb = OxFA

NIEERFABEAINSRO -T2 —TAEDESITT,
uint32_t LeadingTiming[5] = { 0X8CAU, 0x753U, Ox4E2U, 0x271U, OxFAU };
[* leading timing: 10%, 25%, 50%, 75%, 90% */

7-13 VLTD

RIYTTSILRSA/\(VLTD, GPIO) AW =42 T I TATSLTT,

ZOBFITIELUTEITLET,
1. VLTD O#)#i1E,
2. VLTD IKEED#HAE,

e JA—F¥—t

System initialization
(including LED)

v

Select VLTD detection
voltage

A

Enable VLTD

while (1)

Y

h J
End

NMI_Handler

is NMI generated
by VLTD?

Turn on LED
and print “Low Voltage!” .

Turn off LED

and print “High Voltage!” .

-]

End
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o YINTOHTSLDa—KEERER
BRI RTLEDEIELET . FHEL WDT EE|YAHERET5F-6 WDT #EXHIZLE
EXR

WDT_Disable ();
LEDInit();

BREBEEDHREL VLTD BIMEEEFAILET .
VLTD_SetVoltage(VLTD_DETECT_VOLTAGE_46);
VLTD_Enable ();

Z0%. while(L))L—TSEFT,
VLTD WEREEDETEHEHL NMI OFREEEZRHTHE LEDERLTL, 2—3F I o1Y
RoICAYE—VFRRLET,
if (CG_GetNMIFlag().Bit.VoltageDetection == 1U) {
LedOn(LED1):

/* Wait for the power supply voltage to be normal. */
while (VLTD_GetStatus() == 1U) {
__NOP();

}
LedOff(LED1);

}else {
/* Do nothing */
}

B #%IZ NMI_HandlerBI$IZRYE T,

7-14 WDT
RYIZxZI)LRS4/\ (WDT, GPIO) DT7AT S LYV TILTT,

COBITIEUTETVET,
1. WDT DO #1#31E,
2. DEMOL1 Tl&, #—/3—2708—FHi[IZ WDT YU 7%7H 9 . NMI B|YIAHAERESEET,
3. DEMO2 Tl&, #—/A\—70—#I1IZ WDT 2V 7%4TL), B LEDO Z milSEET,

e YUITNTNTSLOI—FERNA

LT OI—RIEWDT O#IEEDFITY . BB AY 2725/fsys [IZ&h  A—/\—2J0O—FF(C

NMI BYAHEREELFTT
WDT_InitTypeDef WDT_InitStruct;
WDT_InitStruct.DetectTime = WDT_DETECT_TIME_EXP_25;
WDT_InitStruct.OverflowOutput = WDT_NMIINT;

WDT Z#H#A1EL. £D& WDT ZERILET,
WDT_Init(&WDT_InitStruct);
WDT_Enable();

DEMO1 Tl&. NMI BIVIAAHDEEFFELET,
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DEMO1 Tl NMI E|YAHAFEAERIZ WDT 22 1ECL. LED]1 O SREELELET,

DEMO2 Tl&. WDT 2 7#4TL\, BIZ LEDO Z S EET,

7-15 ENC

7-15-1 f: EERHRH
TX03 RYTxS5ILRSA/X(ENC, GPIO)ZRAW =2 FILTOSSLTY,
UTOHNEENET:

1. ENCO ®O#I#A1t
2. IRA—ILIHIRADEERRRH
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. JO0—F¥—F

main

LEDInit
Initialize LED

.

ENC_Init
Set initial struct to register

A

Initialize GPIO for ENC

A

ENC_Enable
Enable the ENC

L

Y

4

While(1)

f_enc = ENC_GetENCFlag(ENO)
Get the flag of ENC

A

g_flag =f_enc.Bit.

RotationDirection;

A

Delay2(e

LED_On(LEDO);

nccount);

A

Delay2(e

LED_Off(LEDO);

nccount);

2019-8-23
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INTENCO_IRQHandler

Y
enccount < 30U? enccount > 10U?
Y Y

v v

enccount = 10U enccount++ enccount-- ‘ enccount = 30U

e YU NTATSLDI—FEEREA
TX03 RYTSILRSA/NENC)ERAVTHRA—ILIDADEEGERHETHHTILT
AJS5LTY,

9, fMli-R—K_E® LED Z#HAELE T,
/* LED initialization */
LEDInit();

ENC #1#i{L B EARZAEL. ENCO Z#HAELETS,
/* 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;

ENC_Init(ENO,&m_enc);
ENC_SetCounterReload(ENO,0xFFFU);

GPIO # ENCO IZE8ELE 9, PDO & PD1 £ ENCO AAIZHRELET,

/* GPIO initialization */

GPIO_SetinputEnableReg(GPIO_PD, GPIO_BIT_0, ENABLE);/*Set PDO as
input */

GPIO_EnableFuncReg(GPIO_PD, GPIO_FUNC_REG_1, GPIO_BIT_0);/*Set
PDO as ENCAO */

GPIO_SetlnputEnableReg(GPIO_PD, GPIO_BIT_1, ENABLE);/*Set PD1 as
input */

GPIO_EnableFuncReg(GPIO_PD, GPIO_FUNC_REG_1, GPIO_BIT_1);/*Set
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ENCO & ENCO BV AAFEFAILET,

HRA—ILT I RDEEZERE T 5= ENCO DOEIEABBEIREZIRELET, @
#HIZHUTLEDO SigLET,

ENC Ao ME, EESLI=# T, EVAHIL—F O TELLET,
RA—ILT AN FIAMAIZEEET HE, ENC hHU4h 10 £ THAE ENC A9 21E
30IZRY.ENC A Ah 30 ETHEZDHEENC HOUEM 10 ITRYET,

7-16 PMD

7-16-1 fl: SIHEH A

TX03 RIYIZTSILRSA/\ (PMD, GPIO) 7O S LY TILTT,

COFITIEUTEITVET,
1. PMD & GPIO #)#i1t
2. EMG RE®HE N
3. EMG RERHEANSCEEHNI~DIKELEIL

7a—Fr—*
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main

4

PMD_IO_Config()
Configure GPIO for PMD

vy
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

Do nothing

PMD_BackToNormal()
Back EMG protection to normal

o YUINTOTSLDO—KEERER
%4 LED. PMD. GPIO O #EA{LZ T ET,
/* LED initialization */

LEDInit();

/* GPIO configuration*/
PMD_10_Config();

/* PMD PWM configuration*/
PMD_PWM_Config();

DEMO_U_PHASE E&%{721&& . DUTY E—RIX U H#ETY,
DEMO_3_PHASE E&Z1T21&&. DUTY E—FIL 3 ML TY,
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PMD_ InitTypeDef m_pmd;

/* PMDL1 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 = Ox3FFFU,;

PMD_Init(PMD1, &m_pmd);

SHDAVRTHEEHRELET,
DUTY E—FA U X BDHZE. UMHERILHEATY,
DUTY E—FA 3 ML DIGE. YIVIW ZERETNRDE AT,
PMD_ SetAllPhaseCompareValue(PMD1,0x0FFFU,0x1FFFU,0x2FFFU);

PMD E){EZEFRILET S
PMD_Enable(PMD1);

EMG RERHEDHEETVET, RERHREDISE (L LED3 AL, EMG 25
BREHNNOBEHENANRLET  RERHIRETIILVGEIX LED3 ZHATLES .
while(1){
/* Get the EMG protection condition*/
gState = PMD_GetEMGCondition(PMD1);
/* Judge the EMG protection condition */
if (gState == EMG_PROTECTION) {
/* LED3 will light on if the condition is in protection */
LedOn(LED3);
/* Back EMG protection to normal */
PMD_BackToNormal();
Delay(1000UV);
} else {
/* LED3 will light off if the condition is not in protection */
LedOff(LED3);
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7-17 IGBT

7-17-1  f: 18 PPG H A

TX03 RYTTSILRSA/N(IGBT, GPIO)Z AW =42 T I TOTSLTY,

COBFIELTEITVET,

1. IGBT #4/<HXRELMHAL (148 PPG HA).
2. IGBT #4< EMG {Ri&H#E

3. IGBT 24 <IREEEL EMG EIYAADFEAFE

Start

A

Configure GPIO

for IGBT mode
(1 output)

e JA—F¥—t

A

Enable the IGBT
channel

A
Initialize and
configure the
IGBT channel
(1 output)

End

o HUINTOHTSLOOA—KERA

LED % E#. IGBT_InitTypeDef #EEERL. 2T —371—ILFEADLET,
myIGBT.StartMode = IGBT_FALLING_TRG_START,
mylGBT.OperationMode = IGBT_ONE_TIME_OUTPUT;
myIGBT.CntStopState = IGBT_OUTPUT _INACTIVE;
myIGBT.ActiveAcceptTrg = DISABLE;
myIGBT.INTPeriod = IGBT_INT_PERIOD_1;
myIGBT.CIkDiv = IGBT_CLK_DIV_1;
myIGBT.OutputOlnit = IGBT_OUTPUT_HIGH_ACTIVE;
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IGBT F¥RJLE EMG REZYAAHEAL—TILIZL ., PIEIE SRR EHIIZ EMG JREEZ v
wILLET,

IGBT_CancelEMGState() ®EREYIEA SUCCESS MIE4. IGBT_Init)ZMFEUHL T IGBT DA
LETVET,

ABA—haTUREZEIELTIGBT 24 v &BALET,

ZD%. MY HR—NMIFIRNIAERE T ST EIC PPG BEEHALET,

GEMG M EMG REZELARILBATHITA4TDIBE . EMG E|YIAANFEAELET, LEDOZ R LTL., 24
IHEEFIELFET,
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7-17-2 5l: 2 #8 PPG HH A

TX03 RYTTSILRSA/N(IGBT, GPIO)Z AW =42 T I TOTSLTY,

COFIEULTEITVET,

1. IGBT 24/ <R ELMEAL (248 PPG HA).
2. IGBT 247 EMG {Ri&HAE

3. IGBT 24 <7IKEEL EMG EIYAADFERF X

e JA—F¥—t

@

4

Configure GPIO

for IGBT mode
(2 outputs)

4

Enable the IGBT
channel

A
Initialize and
configure the
IGBT channel
(2 outputs)

A
Start IGBT counter

End

e YUINTAITSLOI—FEEHA

gilz

LED 8&LURAYFR—FDHRE%. IGBT InitTypeDef #E&EFERML. 2T —4271—ILKEAD
LFET,
myIGBT.StartMode = IGBT_CMD_START;
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IGBT F¥+JLE EMG REZIVAHEBEMIZLET,
VIR TEZITORIC EMG REEZ X v ILLET,

IGBT_CancelEMGState()(D R Y{EAH SUCCESS D54 . IGBT_Init()Z=E4TLT. IGBT D#IH#A%
EETVET,

AAYFHM ON IZHBE RP— AT REZELTIGBT 24 #RIBLET,

GEMG 0 EMG RELNIATIT4TDIHE . EMG BIURAHMNFLEL, LEDO BRATLTEA
AMEIELFET,
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