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User Application
Application Programs
TMPM3 75 Peripheral Drivers
ADC | CG | GPIO | WDT | OFD | TMRB | ENC SBI | VLTD
TX03 CM5|S Drv Drv Drv Drv Drv Drv Drv Drv Drv
Driver
FC | UART | PMD
Core Peripheral Driver B | Bw | BW
TMPM 375 Peripheral Register Intgrerftijrf)iii\éﬁctor
Hardware TMPM 375 Hardware
HRE FrRIL =R kA
Y899/ E—RHIH yavsxT Ed3:
(ele) PLL PLL4 &fE
EHEBENDE—F - f#M: STOP E—FD#
SysTick - KA
DAVFRVT AL —
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INT6 KA

HLERENY) 3A 7
(INT)
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BaE FrRIL =R/ *ER
INTC KA
. f£/M: UART Y5—%9hTE, UART
)T ILFrRIL SI00 FIFO 5T SI0 FE
(SIO/UART) —
Slo1 {#: UART FIFO 7%
TMRBO A AA24<(TMRB)
16 Ev k4% 4 7| TMRB4 R{EMA
(TMRB) TMRB5 KEA
TMRB7 fF: PPG tH /3(TMRB)
iR SR & E R (OFD) | - f£/: OFD TE
N —A2) v EE
(POR) ) A
EERHEEE(VLTD) | - f/A: VLTD TE&
AIN9 {#/f: ADC T—RiRA#HL
128 vk A/Dav/A—% | AIN10O REH
(ADC) AIN11 REH
AIN12 REH
SYTILINZRABRTD —
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4 Yn¥FF&

AYLTNTOT5LIE, TMPM375FSDMGEEliAR—RZBULTTF RSN TULVET, LITFIZ,
I FRREHRBALET .

TRIFHUIINTOTSLTHERITZHFERTT,

Pin No. i ek A&
1 AVSSB/VREFLB/AMPVSS AD a2 /\—4F GND
2 AINB9/PJ6 AINB9 A
3 AINB10/PJ7 SW1/5
4 AINB11/PKO SW2/6
5 AINB12/PK1 SW3/7
6 AVDD5B/VREFHB/AMPVDD5 ADaVN—5REEER
7 MODE REH
8 Uo/PGO LEDO/ PMD UO i /1
9 X0/PG1 LED1/ PMD XO Hi 77
10 VO/PG2 LED2/ PMD VO H} /;
11 YO/PG3 LED3/ PMD YO i /5
12 WO0/PG4 PMD WO H 7
13 Z0/PG5 PMD ZO i 77
14 EMG/OVV/PG6 PMD EMG AH
15 RESET )tyk AR
16 PB3/TMS/SWDIO/(RXD1) PMD #>7)LR LED4
17 PB4/TCK/SWCLK/(TXD1) REH
18 PB5TDO/SWV/SCKO/(SDAO) SBI Tx/Rx
19 PB6/TB7OUT/TDI/SCLO/SIO/RXD1/ TMRBFAPPGH 1 / SBI SCL/
INT6 UART1Rx
20 PFO/TB7IN/BOOT/SDAO/SO0/TXD1/ | UART1Tx
INTC
21 PE2/ENCZ/SCLKO/CTSO/INT7/(SCLO) | SWO0/4 / SBI SCL / SIO0 SCLKO
22 VOUT3 KA
23 VINREG5 R{EMA
24 VOUT15 R{EMA
25 PMO/X1 =R7avY
26 DVSSB GND
27 PM1/X2 =R7avY
28 DVDD5B +5.0V
29 PE1/ENCB/RXDO/TB4IN ENCB A7 /SIO0 Rx
30 PEO/ENCA/TXDO ENCA A7 /SIO0Tx
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5 BAFRRE

TRICHARREDEREZRLET:

TMPM375FSDMG
VR <+«—>» ADC UARTO [+ —»| PC( Terminal software)

CG PMD 1R
TMRB
VLTD
WDT

KEY, LED 10 s
FLASH
ENC

1. nN—kozx7:

TMPM375FSDMG EFfifiii—F (JEFE &)+ TMPM375FSDMG

2. Y-

IAR #t:
1) J-Link: IAR & J-Link-ARM 7.0/ J-Link 6.0

2) IDE:IAR #1# Embedded workbench 6.40.1 version
KEIL #t:

1) IDE:KEIL uVision 4.60

R PMD Y 7L BERBIIRDEY T,

IAR:
1) IDE:IAR Embedded workbench 6.50.1 version
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6 HEREEREA

6-1 EIMFE—FZER

TMPM375FSDMG [Z1& 3 DD EMEE—RA%HYEF: NORMAL, IDLE, STOP £—F

> NORMAL E—F:

CPU a7 BLURBBN—FII7ZEEI/ AV THFSELE-FTY UV bERRE(IE.
NORMALE—FIZHYET,

IDLE E—F& STOP E—RIXEHEEENE—FTY,
EHEBENEFABITIBICE. DRATHIFEIL O XSZ CGSTBYCR<STBY[2:0]>IZT IDLE
E—FFf=IX STOP E—F%:&RL . WFI (Wait For Interrupt) s 5 &#E1T7LET

X STOP E—ROA YU TINLTATSLIZEENET,

> STOP E&—F:

STOPE—KTIE. TR TOABEBNEILELET,

STOPE—FRMEREN D E, STOPE—RARITTHAERIDEEFE—RAEIRL. E1ELRAA

LET,

STOPE—RTIX. CGSTBYCR<DRVE>D R EICKYini FDIREERET HEMNTEET,
E: STOP E—FDH T NLTOYSLIE CGC DFIIZEEFNTULET,

Instruction (WFI)
NORMAL STOP
mode mode
Interrupt

6-2 ADC

PJ6/AINBY [Z#fiSnf- VRI(POTL)DEZEERLFET  BIESN-BEEICKY. FHEAR—
FLE®D 4250 LED D REEREEELET,
BEENBVNEE RRERNECHRYVET,

5 CMDR-M375UE-01J



TOSHIBA

6-3 CG

CPU OENMEE—FE#ZHELET, NORMAL & STOP M 2 E—KDHHYHR—LLET, /37—
E—REYYEBEZBICIETF—FRL TS,

REDE—F | 793> (Key) BhiE LED &R

NORMAL SW1E#Y NORMAL—-> STOP UART 5

‘“NORMAL MODE" ->"STOP
MODE”

£ LED JHLT

STOP SWOo =#9 STOP >NORMAL UART 5

“STOP MODE” ->"NORMAL
MODE”

£ LED =4T

6-4 ENC

ZDHIE. TMPM375FSDMG M ENC FSA/NIZEYRA—ILIIRAD EEZRELET .

TEFIE:

1. RA—ILIYDVRAILI—F—DinF A 1 388)& TMPM375FSDMG MCU R—F D iiF
30(ENCA)EH#E#LET

2. RA—ILIYVRAIO—4—DiHF B(H 1 588)& TMPM375FSDMG MCU R—F D iiF
29(ENCB)Z#&#LF T,

3. ¥AMUSB &PC#ERHL. RA—ILYDAI I—4—0 Com(K 1)% 5V &#ERHLE
ED

4. TRYGSLERFTLET(LEDL NEELET),

5. YOADKRA—I)LZRIZEERT HE LEDL (FKYEVLHRTRBLEY . RiEEREN xS
b E, RiFERIEMODERIZEYET

6. YIOADKRA—ILEEAIZEERT HELEDL [TXYRVHERTRBELET . RiMEREI =R
L RGLHE. RRBERIEPMODOREREICRYED,

—,f_A

Com
I B

X1
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6-5 FLASH

ZDT7TVr—avid. NBIS5y a B DEERVBEEAMHMEEEZTVLET,
—) Y hEE: EEAAIL—TF(TFva AP, Baf)L—F U THERENET,
SREIL—F 2 EFAHIL—F % Flash > RAM ~NERIELET,
EEFAHIL—F>: RAM L TEIEL. blockl [T —2%EFAH#FT,

TaFSL—SUR:

(1) EIRON

FHEA—F DUy EMELNTHhNET

block0 D FOY S LMNETEIROET,

SWO AREh TULVEFAIE, LEDL IFEVVERTEBLET,

(2) F9 SWOBNBINTNSEEETAHIL—FUMEREIL—F (&Y RAM [ZERE S E
ED

K< blockl &L, FD# blockl ITT—3%2EXAAET,

T—ANEEIAENT: blockl MST—4%—FL. AVRTEITVET,

ECEI& LEDL A\ o<KY RiRL. LED2 [FEIZHRITLET .

BLDH, FIEEEAHITKELI-FIE LED2 AELTL. LED] [(FEVWVEIRTEBLET,
() RTYT(V)EMRYERLET,

6-6 GPIO

—DHITIX GPIO % LED IZEZ%EL . LED O R kT EKTE1TULVET,

6-7 VLTD

ZOBFITIE, VLTDIZEK>THRHESNAEEREFZERELTVET,
EEARBEETELIVIELMESIT/N—KBIZMCUY YA fTHhi, YIRIIZPGOIZHIGH L
NLEHALET,

6-8 OFD

—OHITIE, 7Oy IH OFD [ZERESNT-BREEFEEZBZ 5L, OFD YtEykhiThi,
OFD YtvyhI354 NEevkanEzd., 7545 Ntvransds., OFD [TESEEh . LED2 (4
wBLET,
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6-9 SBI

6-9-1 SBIRL—7

AWEEIL 12C NRRL—TE—REYR—IFET,
FHER—F ED 2 RO 12C /SR (SBI0 & SBI) EHEMHLET .
12C NRX D1 KIF12C AL—TELTHEELFET

SBI E|YAHZEFALT, 12C NAD)—RE#TLVET,

ZAETRL AN SBI2CAR THREIMNEAL—TF7RLRETYFT B, £=FERT/ILO—IL
FRLREZLIMES . SBIE9Y0O0Y B M SDASAUE Low'LARILIZL, TU/LyPIEE%E
HALET,

12C AL—T(SBI)(E. “TOSHIBA"M X F &I AZ(SB)MHZ{EL. UART HALFET,

SBI (RL—7D) TEZRHBLET,

K1: SBI SLAVE RECV

SW1 89 &, SBI (AL—T) ZE/N\YI7HLRFLI=XFF“TOSHIBA"NRRENFET,

TOSHIBA
MASTER SBI to SLAVE SBI OK

6-9-2 SBITRA

AMEEIL 12C RRTRAE—REYR—LET,
HEAR—K_ED 2 KD 12C /3 X(SBI & 12C)I<##ELET .
12C NAD 1 KIF 12C RRBELTHEELET

SBI E|YiAAZEFEHAL T, 12C NRADFAMEITVVET,
12C DT7RLRAEE
I2C Y RAA(SBI) IZAL—T (SBI) ~NTOSHIBA"OXFHEELET .

SBI (WR%A) TEZRIBRLET,
SW3 9 EXFFI“TOSHIBA"AY SBI (RAAR) Mid SBI (RL—D)NZEEShFET,
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6-10 TMRB

6-10-1 NAZA<

ZDHYUTILIE . MCU DRAIEF T AAIMIERBRLET,
BATEEREIL 1ms FHETY,
ZDAAIEFELY 1s(500ms TA . 500ms TA )R T LED miBEITLVET,

6-10-2 FAJS5<TILEEREH H(PPG)

SWO F—%F L\, Ta—TA8ZD PPG(FOY ST IVERR)DEREEALET,
Ta—T1% 5 BxB&(10%, 25%, 50%, 75%, 90%)ICEET=FT,
BERRATHEPPG E—FRICAY,PPG HAZRBLET,

WS ETCTA—TAZLERELET,

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

6-11 SIO/UART

6-11-1 YA—4yk

C EENELEABNSA4TS) DIZH A H(stdin). 1ZBHEH H(stdout)ZE2—4 v bD/N—K 9T
FIZEHLEBTERTHELEVI—SINERUET,

YUTINTOTS LTI ZEANECIZER % HIZUART ITERELET . 7TUr—2ay
W printf OB EE->TUUTILIR—bDLH BEITVET,

6-11-2 UART FIFO

UARTO M 5"TMPM3751"ELV5T—4% FIFO AL T UARTL ~&#{EL. EMFIC UARTL A5
"TMPM3752"& V5T —4% FIFO 2 AL T UARTO NEIET A Y TILTOTSLTY,
Resetldx() B # D EIICT L — IR A2 % E L TH L. RxBuffer="TMPM3752" &
RxBufferl="TMPM3751"&%5>f=/Z&ITTL—IRA U TEIELET,

6-11-3 SIO

COBITIE, SIO ZRALI=EZREETVET

9 CMDR-M375UE-01J
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SIO DF¥RIL 0 EF¥RIL 1 ZEAL. CALDF Yy RIILETRKX T 2R ELXTVET,
(TXDO & RXD1, TXD1 & RXDO, sclk0 & sclkl ##E#Hi L TIEELY)
“HHE: COBFITIE. AL—TRIEZRAICEMESE., TOHR. TRAAIZEMESE TS,

6-12 WDT

DAYFRYTAARIEERIOVIMNEIET S STOP E—RTIIEZFEA VA TTH
n,. ZDEIAVFRITEAIENETELY ., SystemInitBEIE TESIZHYET,

ARSANYUTILDFENITLUTTT,
1. BEBEEOHREENIVEI—F—N—DO0—BEOEHELELTO WDT E|YIAHREEIT
L\ WDT Z#8ELET,
2. 220 WDT AU 7ILAHY. DEMO2 (FRVOEXICTYIYEZONET,
DEMO1:
AATX—FA—N\—T70—FFIZNMI BIVAAZFKEL . WDT ZI9UT7LET,
DEMO2:
DAYFRYT BAREIEL O RBZD) TA—REEEAH . IAYFRI T RAINI 3%
SYFLET,

6-13 PMD

6-13-1 #Hil: SItHH A
ZOBIE. PMD FoAN\EFERALTHMBAE AZFTLNET,

BE—H R

1. 7Pz b%RE. DEMO_U_PHASE. /=& DEMO_3_PHASE LE&EINf-H2 7L
FERLET . TOUSLEETLET.

2. EMG (pin 14)% AVDSSB (pin 1)&ET LA I EHRELET , (LEDA AN RATLET)IIE
EMG RIEIRETHLLEBHRLET,

3. EMG (pin 14)% ADVDD5B (pin 6)&F L7y T #E#ELET . (LEDL AVELTLES) Al

PMD BB EEETHALEZEKRLET .

UO1 (pin 13) #A > ORa—F KL, B EHELED,

XO1 (pin 12) ## > O0Ra—F (&L, B EHELET,

VO1 (pin 11) A ORa—JIZE&GL., KREHEELET,

YO1 (pin 10) 74> ORa—FI#EHL., BvE#ELET,

WOL1 (pin 9) AL ARa—TIZ#EGL., KR EHRLET,

ZO1 (pin 8) #A T ORa—JIZHEfGL., KHEHERLET,

© ©® No ok

DEMO_U PHASE E&%ERLI-GE . MHEKEEIIREILCTY,

10 CMDR-M375UE-01J
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UOL DT 1—T 1% 25%. th HBEL 5V, AHIF 410us TY . XO1 [F UOL ZREnSE 1=
TY . VO1 £EWO1 [FUOL EELT, YO1 & ZO1 [& XO1 £ERILTY

DEMO_3 PHASE E&Z#EIRLI-IGE. MHERBIIEGYET,

UO1 DT a—T 1% 25%, HAEE(X 5V, Bl 410us TT, XO1 [ UOL #RERSH 1=
T9,

VO1 DT a1—T«1%50%, HAEEIL 5V, FAHAX 410us TY, YO1 [ VO1 & RESH -7
T9,

WO1 DT a1—T 1% 75%, HAZBEIL 5V, EH#IX 410us TY, Z01 [ WO1 #RESHE 1=
T,

7 Yo7

ARYTrHx 7L, TMPM375FSDMG D £ E##RE% TMPM375FSDMG ERfi-k—K ETTE.
BEEERT =00 Y T ILTOTS LTI,

HoTNTAasSLNEEIZILZ. ZFDORSA/A—Y T+, 8L IAR EWARM. £1-1% KEIL
MDK #Z{#E A EW, #ge S LIz TS o/ EERL TS,

D—JAR—REELTAD IR IE. LTOBEYTY:

IAR EWARM:
—WDT_NMI
-APP
| main.c
| tmpm375_wadt_int.c
| tmpm375_wdt_inth
|

—TX03_cmsIs
| | system_TMPM375.c
| | system_TMPM375.h
| | TMPM375.h
| |
| Lstartup
startup_ TMPM375.s

inc
tmpm375_cg.h
I
tmpm375 io.h
| tmpm375_gp

|
—TX03_Periph_Driver
|
|
|
| | tmpm375_wdth

11 CMDR-M375UE-01J
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|
|
|
| tmpm375_cg.c
| tmpm375_gpio.c
| tmpm375_wadt.c
|
L_-TMPM375-EVAL
led.c
led.h
Sw.c
sw.h
common_uart.c
common_uart.h

KEIL MDK:
FWDT_NMI
APP
| mainc
| tmpm375_wdt_int.c
|
TX03_cmsIs
|  system_TMPM375.c
| startup_TMPM375.s
|
—TX03_Periph_Driver
|  tmpm375_cg.c
|  tmpm375_gpio.c
|  tmpm375_wdt.c
|

L-TMPM375-EVAL
led.c
SW.C
common_uart.c

7-1 ADC

7-1-1  f5l: ADC T—A5AHL

TX03 RYTxF)LRESA/3(ADC, GPIO)ZRAW =Y T ILTRITSLTT,

12 CMDR-M375UE-01J
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UTOHINEENET:

1. ADC FZELMAL

2. VYIbITFRIAICZKS AD THERIEL. AD EMBEREHFAHLET,
3. AD ZE##ERICKY LED miEMERMNEIELET,

o ZO0—Fv—h

set ADC clock

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

v

enable ADC module

start ADC I

ADC finished ?

Y
v

‘ ‘ read ADC result ‘ ‘

v

get the real ADC result
without other information

A,
software trigger, need
to trigger it again

<
<

Change the loop
blinking speed based
on AD result

]

o YU NTOYTSLDI—FEEH

=9 ADC DYOVIHRTEETLN. F)HRZALTH AD FyRILEZEIRL. ADC E21—ILEH

MIERELET,
/* 1. set ADC clock */
ADC_SetCIk(TSB_ADB, ADC_HOLD_FIX, ADC_FC_DIVIDE_LEVEL_8);

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

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

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

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

13 CMDR-M375UE-01J
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AD ZHZERIRLET:
ADC_Start(TSB_ADB, ADC_TRG_SW):

AD ZHEFITULN, ZDE.ADC ED2—/ILDKEZMHRLET . AD TR TH. thd ADZE
BERRIBLET,
while (1U) {
/* check ADC module state */
adcState = ADC_GetConvertState(TSB_ADB, ADC_TRG_SW);

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

ADC_Start(TSB_ADB, ADC_TRG_SW):
}

“myResult’® AD Z it REMER%. 4 DD LED O miREREEELE T,

7-2  CG

7-2-1  fl: ND—F—KFTE
TX03 RIYTx5)L-K54/3(CG, GPIO,UART)ZRAL\ =4I Ta5SLTY,
UTOHINEENET:

1. EAXHA CG EEDNERTE
2. normal E—K¢& stop E—FDYIYEZ A%

14 CMDR-M375UE-01J
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CG_ModeSwitch

System_Init
Initialize system and
configure GPIO LED

UART

interrupt to wake up system

Enable GPIO INT and set external

) 4

While(1)

\ 4

Mode_Judgement
Judge current mode, whether to
go to stop mode

A 4

gCurrentMode

STOP_MODE
v

Turn off LEDs
UART displays
STOP MODE

!

default

gCurrentMode =
NORMAL_MODE

CG_NormalToStop

Change current mode to stop mode

A

wake up from stop mode when external

interrupt occurs

A
System_Init
Initialize system and configure
GPIO LED UART

4

gCurrentMode =
NORMAL_MODE

o JA—F¥—F
NORMAL_MODE
Turn on LEDs
UART displays
NORMAL MODE
°

YN Ta5S5SLDI—KEERA
LI FIZ NORMAL E—K& STOP E—FDYIYEZ #7570 45 S LHITY .

15
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BEED CC OMHE()yhk)
YT I& NORMAL £—RT CG DBREETITAT I LHITY  (BEHEIRE 10MHz O
5a)
HoINTOT S LDk
[* Set fgear = fc/2 */
CG_SetFgearLevel(CG_DIVIDE_2);
[* Set fperiph to fgear */
CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);
CG_SetPhiTOLevel(CG_DIVIDE_64);
TSB_CG->SYSCR &= 0x10000;
/* Enable high-speed oscillator */
CG_SetFosc(CG_FOSC_OSC1,ENABLE);
I* select external oscillator */
CG_SetFoscSrc(CG_FOSC_0SC1);
[* Set low power consumption mode stop */
CG_SetSTBYMode(CG_STBY_MODE_STOP);
[* Set pin status in stop mode to "active" */
CG_SetPinStatelnStopMode(ENABLE);
* Set up pll and wait for pll to warm up, set fc source to fpll */
CG_EnableCIkMulCircuit();

REB N RRDOT-H DS EREAAH D EETE
ARV INABBRDT=OIZINT7 DEREEITVET  BIVAARBERLOR4E7TL.
INT7 ZBZILET,
__disable_irq();
CG_ClearINTReq(CG_INT_SRC_7);
[* Set external interrupt to wake up system */
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_7,
CG_INT_ACTIVE_STATE_RISING, ENABLE);
NVIC_ClearPendingIRQ(INT7_IRQn);
NVIC_EnablelRQ(INT7_IRQn);
__enable_irq();

STOP E—F&&5E
STOP E—FRICABHREEITVET, V+—LT7VIHEEHREL._ WRI)GmSEHERA
LT STOP E—RIZAYZET,

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

[* Enter stop mode */

__WFI();

TLFIOYIEB DT
F9 PLL 2EELFET TLTO+—LT7YTHBEHREL. VA—LT7YITRENET
TEHIETHELEFT . TNHE.PLL Z#fc V—RELTEHRELET,
WorkState st = BUSY;
CG_SetPLL(DISABLE);
CG_SetFPLLValue(CG_FPLL_10M_MULTIPLY_4);
retval = CG_SetPLL(ENABLE);
if (retval == SUCCESS) {
/* Set warm up time */
CG_SetWarmUpTime(CG_WARM_UP_SRC_0SC1, CG_WUODR_PLL);
CG_StartWarmUp();
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7-3  ENC

7-3-1  fl: [EERRH
TX03 RYTTSILRSA/{(ENC, GPIO)ZRW =Y ILT0sS LT,
LT OHNEENFET:

1. ENCO ®O#I#i1t
2. RA—ILI I ADEIERHEH
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o ZO0—Fv—h

Initialize LED

v

ENC_Init
Set initial struct to
register

!

Initialize GPIO for
ENC

A

ENC_Enable
Enable the ENC

F_enc =
Y——» | ENC_GetENCFlag(ENO)
Get the flag of ENC
N v
v g_flag =
d f_enc.Bit.RotationDir
En ection;
4
L LED_Off(LED1); LED_On(LED1);
Delay(enccount); Delay(enccount);
18 CMDR-M375UE-01J
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INTENCO_IRQHandler

g_flag == 0U? enccount < 30U?

3

N—» enccount = 30U enccount = 10U

enccount > 10U?

Y
i A 4
enccount-- enccount++

End

YoINTOTS5L0Oa—FERA
TX03 RYTIFILESA/NENC)ERAWNTHRA—ILI I RDEEFRINT EHTILT
AYJSLTY,

*3°. LED ###ELET,
/* LED initialization */
LED_ Init();

ENC ##i{L B EAREZREL. ENCO Z#HELET,
/* 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 VALUES3];
m_enc.IntEn = ENC_INTERRUPT_ENABLE;
m_enc.PulseDivFactor = ENC_PULSE_DIV1;
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GPIO % ENCO [ZE8FELEJ , PEO & PE1 I ENCO A AIZERELEY,

ENCO & ENCO E|YAHAZEFFRILET .

RA—ILIIADEERIRFM D=6 ENCO DEERA RRHIREERMGLET . BERHKIC
SCTLEDL #migLET,

ENC Ao hE, EESLI=8 T, F|VAHIIL—F o TEILLET .
RA— LY RN EIARIZEEET BE ENC A924h 10 £TRAE ENC Ao RiE
30 [ZRY.ENC hoU4M 30 T TEZHEENC HOVAN 10 ICRYET,
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7-4 FLASH

7-4-1  fl: Flash ROM ADEZXAH

TX03 RIYTTSILRSA/\(FLASH, GPIO)E B \V= 4> FILTAS S LTT,

UTOFINEENET:
1. FLASH AEYDFUR—KTOT I3 (BEAHGEE)

. JO0—Fx—F

:FIaSh_:Write

A,

1.Set system clock
2.Initial LED, switch.

Erase blockl

FLASH_EraseBlock

A,

Write_Flash
Write data to blockl

Flag_1st == 0U &&
W_Get(SW0)==12
N

l Write data is OK?
Flag_1st==1U;
Copy_Routine Y

copy flash APIs to RAM N
Do nothing J
Flash_Write
‘ LED2 is on LED?2 is off

e

LED1 blinks slowly LED1 blinks quickly
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oI55 .L0Oa—KEERA

F9 LED ERAMVFEMHEELFET,
LED_Init();
SW_Init();

2y hBFIZSWO A OFF MIF4E . LEDLIZEVLERTRBLET . SWOA ONDIHE.
FEE—FIEIA—YT—rE—FIZBITLET . 75V a1 +AEY L TEITLEND ISV
AEYBEBEEE/TOTSLTERNV:=O . TATS LT TITV 1B EIL—FUEFRLR
“FLASH_API_ROM’H 57 KL R“FLASH_API_RAM’~ ROM->RAM #5iALFET,
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);

Flash 1Y APl % RAM [ZaEF—# . 704 5 LIE Flash_WriteB8%&E1TLET,
EXAHEEN OK DIBE. LEDL IZRVEIRTARRKLET,

while (1U) {
if(Flag_1st == 0U && SW_Get(SW0)){ /*if SWO is turned on 1st time*/
Flag_1st = 1U;
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM,

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

if(tmp== SUCCESS)

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

LED_On(LED1);
delay(ERROR_DELAY);
LED_Off(LED1);
delay(ERROR_DELAY);

}

Flash_WriteBI# TIZ. £ HET 576 IZ FC_EraseBlock)Z#a—J/LL. ZL T
Flash A& [ZEZF AL =62 FC_WritePage()Za—I/LLET ., T—42(& blockl [ZEZF
5&%‘3570
blockl M5 —KRLI=T—ENEEFRAAZT—HLRELHEE. LED2 (FRLTL. 4515
&.LED2 [LHITLET

inti =0U;

uint32_t pagedata[FC_PAGE_SIZE];

Result tmp = ERROR,;

uint32_t buffer[FC_PAGE_SIZE] = {0U};

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

for (i = OU; i < FC_PAGE_SIZE; i++) {
pagedatali] = 0x12345678U;

}
if (FC_WritePage(FC_WRITE_ADDR, pagedata) == FC_SUCCESS)
[* write data to block which was erased */
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{
Copy_Routine(buffer, (uint32_t*)FC_WRITE_ADDR,
FLASH_PAGE_SIZE);
tmp = SUCCESS;
LED_On(LED2);
for (i = OU; i < FC_PAGE_SIZE; i++) {
if(buffer[i] != pagedatali]) {
tmp = ERROR,;
LED_Off(LED2);
break;
lelse {
/* Do nothing */
}

lelse {
/* Do nothing */

}else {
/* Do nothing */
}

return tmp;

Flash AEYE{EREI% FC_EraseBlock() [XBEIMIZIEESNI=-TOVIEHEELET,
7Oy IEHEAIZ5I# “BlockAddr’ THELET . FT.0OBEHKTIIH
“BlockAddr” ##sBLFE T, XIZ. Flash K54 /3\— FC_GetBlockProtectState() #{#
AL, lEESn-TaoysnTaoToran T amnERLET,
if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;
}

JOyo127aT7 Mo TVSIEE ., “FC_ERROR_PROTECTED” #iRL%EY,
ZThUSNDIGET. BEIMT OV VHEIBRGRZEY . IOV ZEIRLES,

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

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

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

*addrl = (uint32_t) 0Ox0O00000AA; /* bus cycle 4 */

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

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

RIZ, BIRAHE T 35 &, Flash K54/\ FC_GetBusyState() ZHWVE=4— T %1T
WET, BBIC. ZM LTIV AZFEAL. BMENEERBZBA TULVELAFERR
L/i_g—o
while (BUSY == FC_GetBusyState()) { /* check if FLASH is busy with
overtime counter */
if (I(counter--)) { /* check overtime */
retval = FC_ERROR_OVER_TIME;
break;
}else {
/* Do nothing */
}

}

B9% Write_Flash() & FC_WritePage () ZFFUHL. BEIMIZ 1 R—=DIZTF—42%E
FAHFET . COEEIL. BAIRN—2T0T S LS ERE. EARMIC FC_EraseBlock
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7-5

(0 &ELTY,
*addrl = (uint32_t) OXxO00000AA; /* bus cycle 1 */
*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */
*addrl = (uint32_t) 0Ox0O00000AO; /* bus cycle 3 */
for (i=0U; i < FC_PAGE_SIZE; i++) { /* bus cycle 4~67 */
*addr3 = *source;
source++;

GPIO

COREIXLED ERAMYFEFESI=HOIZGPIO DEEEZTVVET , £f-. LEDA A LED A2
#HIEIT 50D RA(vFIREEFRAHAHELET,

7-5-1  $l: GPIO F—4&HAHL

TXO03

RYIZTFILRZA4/N GPIO)E AW H 2T ILTaT S LTY,

LUTOBIAEENET:

1.
2.
3.

GPIO #1831k
GPIO ADT—REZEAH
GPIO oD T—4R&AHL

HYoIN7055.L0a—KEEREA

F9 GPIO_SetOutput(GPIO_Port GPIO_x, uint8_t Bit_x)&{# AL T GPIO % LED IZ
RELET ., LT GPIO_Setinput(GPIO_Port GPIO_x, uint8_t Bit x)Z AL T
GPIO ZHX—IZERELE T, LTFIZHIZERLET,

GPIO_SetOutput(GPIO_PG, GPIO_BIT_0);

GPIO_SetOutput(GPIO_PG, GPIO_BIT 1);

GPIO_SetOutput(GPIO_PG, GPIO_BIT 2);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_3);

GPIO_Setlnput(GPIO_PE, GPIO_BIT_2);

GPIO_Setlnput(GPIO_PJ, GPIO_BIT_7);

GPIO_Setlnput(GPIO_PK, GPIO_BIT_0);

GPIO_Setlnput(GPIO_PK, GPIO_BIT_1);
for(; ;))L—FDHT.LED TEERTLET: R yFIKEZE)—FL.LED >+ LED
AO=RIELET

GPIO_ReadDataBit(GPIO_Port GPIO_x, uint8_t Bit X)Z{#EHAL TRA v FikEE)—
FLET .
if (GPIO_ReadDataBit(GPIO_PE, GPIO_BIT_2) == 1U) {
tmp = 1U;
} else {

}

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t BitValue)Z{#ERAL T

/*Do nothing */
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LED 4 LET,

uint32_t tmp;

tmp = GPIO_ReadData(GPIO_PG);

tmp |= led;

GPIO_WriteData(GPIO_ PG, tmp);
GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t BitValue)Z > T
LED #4JL&FY,

uint32_t tmp;

tmp = GPIO_ReadData(GPIO_PG);
tmp &= (uint8_t)(~led);
GPIO_WriteData(GPIO_PG, tmp);

7-6  VLTD

7-6-1  $il: VLTD Uty
TX03 RYTxS5J)LRSA/ (VLTD, CG, GPIO, WDT)ZRAW =427 I TaTSLTY,

LUTOBINEENET:
1. VLTD 5%%F

e JA—F¥—h:
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disable Watch
Dog Timer

configure GPIO

Y
< _resetby VLTD? >

N

configure and .
enable VLTD disable VLTD
A 4
set PGO to LOW set PGO to HIGH
) 4
While(1)

o YL NTOTSLDI—KEERA
FT.IAVFRUTALTEZIELET, ZD%. PGO #H HWR—MIBELET,

WDT_Disable();
GPIO_SetOutput(GPIO_PG, GPIO_BIT_0);

FD#%.VLTD YtybI55%5%AH L., L L VLTD UtyrEhTUWVEFHIE, VLTD DHRE

EEMIEEITLN. PGO & LOW LARJLIZLET,
if (CG_GetResetFlag().Bit.VLTDReset == 0U) {
VLTD_SetVoltage(VLTD_DETECT_VOLTAGE_46);
VLTD_Enable();
GPIO_WriteData(GPIO_PG, 0x00U);

VLTD YEyrEn TS5 E (L. VLTD ZEXNIZL. PGO # HIGH LAJLIZLET,

} else {
VLTD_Disable();
GPIO_WriteData(GPIO_PG, 0x01U);
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/-7 OFD

7-7-1  fl: OFD Y+tvhk

TX03 RIJTTS5ILRSA/\(OFD, CG, GPIO)#AWLV=H>FILTOFSLTT,

UTOHNEENET:
1. OFD O#HAL(RENFEK &% OFD IZERELEY)
2. OFD Jtyh7359T DR
3. OFD & &%h
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o ZO0—Fv—h

OFDReset = 0U;

!

LED init

OFD reset flag is O

A4

OFD disable

A4

OFDReset = 1;
The reset source is OFD

While (1)

OFDReset == 1

%

v

LED2 Blinking

\ 4

LED1 Blinking

o YUTINTOTSLDOI—FERHA
F9.LED ##HELET,
LED_Init ();

OFD Mtyh flag ZFERLET .
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == 0U) {
[* reset source isn’'t OFD */

}

28
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D OFD 75450 DIGEEE) tybDIGE . EREAIZT MCU i tykEhbé,
ZD OFD 73471X'012YET). TOSSLICTHERRIRZEZEIR . RAEK MEEFZ
OFD IZE&EL . OFD 2#H#i{ELE T,

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

TSB_CG->PLLSEL = ((0xX0000680FUL<<1U)|1U);

OFD MEEZFITI=H. FTLORIEZAAHFAII—FEHRELFET,
OFD_SetRegWriteMode(ENABLE);

PLL OFF R DR A KB DR EETVET
OFD_SetDetectionFrequency(OFD_PLL_OFF, 0X25, 0X1D);

PLL ON Ff DR F B RBDEEEITLVET
OFD_SetDetectionFrequency(OFD_PLL ON,OFD_HIGHER_COUNT,
OFD_LOWER_COUNT);
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7-8

7-8-

DEMO2 2B & T AHLERLGARBEHENRESNFET,
OFD_SetDetectionFrequency(OFD_PLL_ON,OFD_HIGHER_COUNT_ABNO
RMAL, OFD_LOWER_COUNT_ABNORMAL);

WHEL. ZD#&.OFD ZHMICLET,
OFD_Enable();

LEDHREFITL. D% OFD (INEIOVIERILET , COIOVIHRENE K
HEFEHBZ H(0SC HELNSD. DEMO2 AEZEINTULVD)E OFD (XELREHE ) &y
FERELET, ChIZKY OFD UYL ISTNRESNET,
CDIZTERMT HE, T I4ILNAEFIRE T MCU HEfTZEIRO . OFD IXEMEL
Y. OFD YtybI35 121N EvbEhEzT,

OFD_Disable();

OFDReset = 1U;

LED1 & LED2 (L AT LAY DIREEFRLET,

LED MDiKEE =0

LED1 =i | MCU [Z@EICEMELTLVET,
NERFEIRFFIEIEREICRIRLTLET,

OFD #EENEMELY . EERBORIREZBRAMTEHIKET
R

LED2 sl | S ERRIRBNEE D=, OFD bk NEAEL. MCU (TT7
FILNERE DNEBFHIRZRICTEMELE T, OFD HEEITEND
KEETT,

while (1U) {

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

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

SBI

1 #il: sBIRAL—T

TX03 RIYIxSJLESA/7 (SBI, GPIO) OFOY S LY VT ILTT,

LTOBIANEENET:
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1. SBI iR7E. 12C ##i1k
2. SBIAL—TI2&BT—42E

. JO0—Fr—F

main

Set GPIO and Initialize SBI as slave;
Enable SBIO interrupt

SW1 pressed ?

i

SBI 12C start recv

-« N

Vx
12C end ?

Y

.

Check 12C received data of SBI

UART prints data in SBIRcvBuffer
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INTSBIO_IRQHandler

\ 4

Read the 12C status

%%
Y
@
Y

SlaveAddrMatch?

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

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

End

o HUINTOTSLOO—FEA
9. GPIO % 12C E—FIZEBEELET,

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

GPIO_SetPullUp(GPIO_PB, GPIO_BIT 5, ENABLE);
GPIO_SetPullUp(GPIO_PE, GPIO_BIT_2, ENABLE);

AL—7 SBI F¥ R ILDEAKTE . HLU INTSBIO #EFaILET
myl2C.12CSelfAddr = SLAVE_ADDR;
myl2C.I12CDatalLen = SBI_[2C_DATA _LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328:
SBI_Enable(TSB_SBI);
SBI_SWReset(TSB_SBI);
SBI_Initl2C(TSB_SBI, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

ERREEEITL. TDE., 12C ZIEZMBLET,
12C B245/\vT7DY) 7 . SBl ZIE/N\VT7ENVIT7ROPDAREZITVET
/* Initialize TRx buffer and Tx length */
case MODE_SBI_I2C_INITIAL:
for (gICnt = OU; gICnt < 8U; glCnt++) {
gl2CRxData[gICnt] = 0U;

}
gSBIMode = MODE_SBI_I2C_RCV;
break;

INTSBIO TT—A2ZEFTLVET,

INTSBIO B8 MIT. 12C NRIKBEEEIGL. 12C AL—TZETOEREZRELFET,
SBI_GetReceiveData() & SBI /A 77 DZIET —4%)—K 3 3=, 12C Rby
T T4 av AR RRZKYSIEESNET,
void INTSBIO_IRQHandler(void)
{ uint32_t tmp = OU;

TSB_SBI_TypeDef *SBly;

SBI_|2CState sbhiO_sr;

SBly = TSB_SBI;
sbi0_sr = SBI_Getl2CState(SBly);

if (IshiO_sr.Bit.MasterSlave) { [* Slave mode */
if (Ishi0_sr.Bit. TRx) { /* Rx Mode */

if (sbiO_sr.Bit.SlaveAddrMatch) {
[* First read is dummy read for Slave address recognize */
tmp = SBI_GetReceiveData(SBly);
gl2CRCnt = 0U;

} else {
/* Read I12C received data and save to 12C_RxData buffer */
tmp = SBI_GetReceiveData(SBly);
gl2CRxData[gl2CRCnt] = tmp;
glI2CRCnt++;

} else { /* Tx Mode */
/* Do nothing */

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

7-8-2 fl: SBI R4

TX03 RYTxSIJLRSA/\ (SBI, GPIO) OFOY S LY TILTT,

UTDFINEENET:
1 SBI &7E. 12C #H#i1k
2 SBITRAIZLBT—HEE

=]

o ZO0—Fv—h

main

Set GPIO and Initialize SBI as slave;
Enable SBIO interrupt

SW3 pressed ?

Y

v

Set I12C Tx data buffer and Tx number
Set 12C Rx number

4

SBI 12C start send

Y
v

gl2CwCnt = 0U
gSBIMode = MODE_SBI_I2C_IDLE
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( INTSBIO_IRQHandler >

4

Comfirm ACK

Tx mode ?

Z

Not last byte?

P~

Y 4
* Stop 12C N
Send byte

end

o HUINTOTSLOO—FEA
9. GPIO % 12C E—FIZEBEELET,

GPIO_EnableFuncReg(GPIO_PB, GPIO_FUNC_REG_5, GPIO_BIT_5);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_5, GPIO_BIT_2);
GPIO_SetOutputEnableReg(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetinputEnableReg(GPIO_PB, GPIO_BIT 5, ENABLE);
GPIO_SetinputEnableReg(GPIO_PE, GPIO_BIT_2, ENABLE);
GPIO_SetOpenDrain(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetOpenDrain(GPIO_PE, GPIO_BIT_2, ENABLE);
/* Pull up for SDA&SCL */
GPIO_SetPullUp(GPIO_PB, GPIO_BIT_5, ENABLE);
GPIO_SetPullUp(GPIO_PE, GPIO_BIT_2, ENABLE);

Y RA SBI FrI)LDIEARE . BELY INTSBIO #EFrILET
myl2C.12CSelfAddr = SELF_ADDR;
myl2C.I12CDatalLen = SBI_I2C_DATA _LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.12CCIkDiv = SBI_I2C_CLK_DIV_328:
SBI_Enable(TSB_SBI);
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SBI_SWReset(TSB_SBI);
SBI_Initl2C(TSB_SBI, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

EREEEITL. TDE. 12C EEERMIBLET,
12C 3%{8/3yTI7I"TOSHIBA"%#E%E L. SBI #{E/\wI7E\vI7 ROMIAREZET
L\id—o

/* 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,
gSBIMode = MODE_SBI_I2C_START;
break;

12C IAAMZENTLNSEMESH, “SLAVE_ADDR”T—%% SBI_SetSendData()[ZZXE L
F9 ., ZLT.EEARAZE “SBI_I2C_SEND'HS SBl T—R/N\YIFAKRELFET . TD
#. SBI_Generatel2CStart(TSB_SBI)Z{#HLT. 12C Si{E&BHELET .
/* Check I2C bus state and start TRx */
case MODE_SBI_I2C_START:
i2c_state = SBI_Getl2CState(TSB_SBI);
if (li2c_state.Bit.BusState) {
SBI_SetSendData(TSB_SBI, SLAVE_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI);
gSBIMode = MODE_SBI_I12C_TRX;
} else {
/* Do nothing */
}

break;
INTSBIO TT—A2E2EFTLVET,

INTSBIO B§# T, 12C NRIKREZXEIFL . TDIET 12C TRAEETALRERELFE
¥, 12C YRFEEHR(E., SBI_SetSendData() TRDT—A%EEIEL. 12C TOERKRT
BIZI%. SBI_Generatel2CStop() T 12C 2= 1ELET,

void INTSBIO_IRQHandler(void)

{
TSB_SBI_TypeDef *SBIx;

SBI_I2CState shi_sr;

SBIx = TSB_SBI;
sbi_sr = SBI_Getl2CState(SBIx);

if (sbi_sr.Bit.MasterSlave) { [* Master mode */
if (sbi_sr.Bit. TRX) { /* Tx mode */
if (shbi_sr.Bit.LastRxBit) { /* LRB=1: the receiver requires no further
data. */
SBI_Generatel2CStop(SBIx);
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7-9 16 EYFMALT(TMRB)

7-9-1 @l AR%4A4~

TX03 RIJTTSILRSA/N(TMRB, GPIO)E AW :=H T ILTOFSLTT,

UTOFINEENET:
1. TMRBO O#)E11E
2. 1ms QNBERA<

e ZO—Fx—h
Initialize LED

Cat TMRR ¥

Set- TMRBTnitial-struct
mode: interval timer
clock: 1/8PhiTO
leadingtiming/trailingtim
ing: 1ms

to elegr
tO-€Cic

upn-coy
€Ot

up

ntoers Ay
et .*uu O

TMRB_Enable
Enable the TMRB

v

TMRB_Init
Set initial struct to
register

v

NVIC_EnablelRQ
Enable TMRB
INTTBOO interrupt

v

TMRB_SetRunState
Start to run the timer

I

Y
While(1)

End

INTTBOO_IRQHandler

tbcount++
tbcount >= 500?
00ms is up?

Y
v

tbcount =0
reverse LED

End
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o YUTINTOTSLDOI—FERHA
=#IZ LED Fry/LEMHAEL., sMAAR—F LD LED 4> LET,
LED_ Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL */

TMRB #1Eit#&EAEZREL. TMRB £—F. 2099, 7Yy ThIU25UF AJ9R,

A9, Ta—FT4ERELETS . ATETIE, YA IILET1—FT1—% Ims IZHREL

F9, HAMUIILET1—T+1E Tmrb_CalculatorBEEIZKYEHLET,
TMRB_InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_ TIMER; [* internal timer */
m_tmrb.CIkDiv = TMRB_CLK_DIV_8; [* 1/8PhiTO */

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

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

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

TMRB EVa—I)LZEMICLI-&. VHILEEREREEDL O RZIZEKELET,
INTTBO E|VY5AH (Ims &R ZEMIZLET %I TMRB #8{ESEFE T,

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

TMRB_SetRunState(TSB_TB0, TMRB_RUN);  /* run TMRBO*/

A UIL—F &, "While(1) "IZAY., EVIAADEEEFEET  BIYIAHIL—FUT
E. AV BRTHOURELTLN,. 500ms #hU kg 5HE. LED 2 REESEAVUNEE
FRLFET,
tbcount++;
if (tbcount >= 500U) { /* 500ms is up */
tbcount = 0U;
/* reverse LED output */
ledon = (ledon == 0U) ? 1U : OU;
if (OU == ledon) {
LED_Off(LED_ALL);
} else {
LED_On(LED_ALL);
}
} else {
/* Do nothing */
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Tmrb_Calculator()B8%4:
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7-9-2  Hl: FOJ5<TIVEEREE A (PPG)

TX03 XTS5 IJILRSA/N(TMRB, GPIO, UART)ZRAW =4I 705 SLTY,

UTORINEENET:
1. TMRB7 O
2. PPG BEEDERE LRAtA
3. PPGTa1—T1 DA

e 70—Fv—F

main

SWITCH, UART port

initialization
¢ v
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\%[T—Hm

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

TMRB_SetRunState
Start to run the timer

Y
ate is up to 90%
TMRB_Enable
Enable the TMRB N
v A
# 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 YT NTOTSLDI—FEEHA
&#)IZ tgtLeadingTiming, LeadingTimingus, LeadingTiming D& EFZ#HELET,
RIZSWITCH & UART Fr)LZIHEI1EL . PB6 Z PPG tH A1Z9 %71=8 TB7OUT I

41 CMDR-M375UE-01J



TOSHIBA

BELET .

TMRB_InitTypeDef m_tmrb;

TMRB_FFOutputTypeDef PPGFFInital;

uint8_t keyvalue;

uint32_ti=0U;

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

uint32_t LeadingTimingus[5U] = {OU};

uint32_t LeadingTiming[5U] = {OU};

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

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

/* Set PB6 as TB70OUT for PPG output */

GPIO_SetOutput(GPIO_PB, GPIO_BIT_6);

GPIO_EnableFuncReg(GPIO_PB, GPIO_FUNC_REG_3, GPIO_BIT_6);
TMRB #H#{t#E&EEZREL. TMRB £—K. 2099, 7YThIU25UF AJ9K,
YA, Ta—TAEHRELET . AT ETIE500us DEAEAZHRELET . F1UILET
a1—F«Id Tmrb_Calculator BA#IZ&YKRDET,

TMRB_InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL TIMER; [* internal timer */

m_tmrb.CIkDiv = TMRB_CLK_DIV_8; [* 1/8PhiTQ */

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

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

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

}

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

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

277y M EREREL. 7UyTony T HH. RENASIRERELE
J o REEMHE. Ta—TAEFAINE—HTHIIIRELEY
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_SET;
PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMIN
G | TMRB_FLIPFLOP_MATCH_LEADINGTIMING;
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TMRB ESa1—)LEHAIL. $5EL S RBICHE g LA, Yy T ooy T EkE SR
ELET FITNNYT7EHAL, T TF otz ZIEICLET, &®EZIC. TMRB #8)
EEEET,

AAYFH Low A5 High ITEDETHS. RIFIC UART [CBREDT1—T1&RRLE

AAyFH High DIFE . FiEDESIT1a—T14ZKELET,
10%->25%->50%->75% ->90%Z D% B 90%h 5 10%IZHYFET,

Tmrb_Calculator BEi%4:

43 CMDR-M375UE-01J



TOSHIBA

7-10 SIO/UART

7-10-1 fl: YRE—4Fyhk

TX03 RUYTTSILRSA/\ (UART, GPIOYE ALV =9 FILTOYSLTT,

UTOHNEFENET:
1. UART BREEH#IE
2. UART X{SHlfE
3. F—AFEIEIZ UART O TX EIYsAHF{EH
4. UART [ printf()BE#% ) 84— vk

—® UART FrRILIIN—FOz7IZKYFIBRESNTLVET , TEDHITIE UARTO ZfEHL
TWEY,
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. JO0—Fr—F

main

A 4

Toggle Switch Configuration

SIO Configuration

v

SIO_Chinit

v

Enable TX Interrupt

v

r Read Toggle Switch Info <

oggle Switch
turned on?

Y
v

r Read Toggle Switch Info
Foggle Switc
released?

Y

v
Printf and start to send data
to Hyper Terminal through

UART.
N——T779»
\ 4
UART send
finished?

e YUTNTOTSLDOI—FERRA

x4 . GPIO #&EE UART OHHAEETULVET,
GPIO RYITIFILRSA/N\EELY, GPIO ZRAYFIZRELET,
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_0, ENABLE);
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GPIO_SetinputEnableReg(GPIO_PE, GPIO_BIT_0, DISABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_0);

UART_InitTypeDef #BERZERL. T—FEHELFET , LTIEHREHITT,

UART _InitTypeDef myUART;

* configure SIOOQ 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);

FEORTEETL. TDH . UART OFEEFYAAEEYIZLET,

=

NVIC_EnablelRQ(RETARGET_INT)

AEEFRIRLET , TxBuffer (X XFEFEFITY,
printf("%s\r\n", TxBuffer);

T—A70—DEYDTOtRIE UARTO EEE|YIAHAIL—F D ISRICTETLET .
UARTO DEEEIYVIAHIL—F .
void INTTXO0_IRQHandler(void)

{

if (gSIORdIndex < gSIOWrIndex) { * buffer is not empty */
UART_SetTxData(UART_RETARGET, gSIOTxBuffer[gSIORdIndex++]);

[* send data */

}

fSIO_INT = SET, /* SIO0 INT is enable */
} else {

[* disable SIOQ INT */

fSIO_INT = CLEAR;

NVIC_DisablelIRQ(RETARGET _INT);

fSIOTXOK = YES;

}

if (gSIORdIndex >= gSIOWrIndex) {  /* reset buffer index */
gSIOWrindex = CLEAR;
gSIORdIndex = CLEAR;

} else {
/* Do nothing */

}

printf( B8k I& IAR 22 /345® putchar()Z%. RealView a2 /3(5® fputc()Zz3—ILL
TT—2HAZETVET,

#if defined (__CC_ARM ) /* RealView Compiler */

struct __ FILE {

int handle; /* Add whatever you need here */
I
FILE _ stdout;
FILE _ stdin;

int fputc(int ch, FILE * f)
#elif defined (__ICCARM__ ) /*IAR Compiler */
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7-10-2 f5l: UART M FIFO 7%
UART & GPIO #ERAL-BELGY L TILTOTS LTI,

LUTFOBNEENET:
1. UART & FIFO D #IHIRE

2. FIFO #{#EALT= UART MDEZ1{E

SIO
Configuration

. JO0—Fr—F

‘ ‘ |:|Foconfiguratio‘n‘

UART
Configuration

UART_Init | |

‘ Enable TX0/1&RX0/linterrupt ‘

‘ PART_SethData(P ‘

N
UARTO receive
datafinish —

Y Y

UARTL1 receive
data finis

‘ ‘Rxbufferclear ‘ ‘

o YLINTOHTSLDO—KEEREA
B GPIO MEEE L UART OFIHAIEZEITLVET,

GPIO FSA/\%{#EALT. GPIO # UARTO & UARTL IZERELET .
void SIO_Configuration(TSB_SC_TypeDef * SCx)

if (SCx == TSB_SCO0) {
TSB_PE->CR |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT_O0;
TSB_PE->FR1 |= GPIO_BIT 1;
TSB_PE->IE |[= GPIO_BIT_1;

} else if (SCx == TSB_SC1) {
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TSB_PF->CR |= GPIO_BIT_0;
TSB_PF->FR5 |= GPIO_BIT_O;
TSB_PB->FR5 |= GPIO_BIT_6;
TSB_PB->IE |= GPIO_BIT_6;

}

UART_InitTypeDef #EAZRAEL. TRXTOAVNEERELFET,
UART _InitTypeDef myUART;

[* configure SIOO0 for reception */

UART_Enable(UART_RETARGET);

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

myUART.DataBits = UART_DATA BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

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

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_TX|UART_ENABLE_RX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART_Init(UART_RETARGET, &myUART);

UART DRSA/\Z{FRAL T, UARTO/L DEFrRILDEFR EHZREEITVET,
UART_Enable(UARTO);
UART _Init((UARTO, &myUART);

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

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

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

UART_RXFIFOINTCtrl(UARTO,ENABLE);
UART_RXFIFOINTCtrl(UART1,ENABLE);

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

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

UART_RXFIFOFillLevel(UARTO, UART_RXFIFO4B_FLEVLE_4 2B);
UART_RXFIFOFillLevel(UART1, UART_RXFIFO4B_FLEVLE_4 2B);

UART_RXFIFOINTSel(UARTO,UART_RFIS_REACH_EXCEED_FLEVEL);
UART_RXFIFOINTSel(UART1,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RXFIFOClear(UARTO);
UART_RXFIFOClear(UART1);

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

UART_TXFIFOINTSel(UARTO,UART_TFIS_REACH_NOREACH_FLEVEL);
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EREELEITL. TDHE UARTO/L DB EIYAAHEEHFAILET

WZIZ UARTO/1 DEEBIYAAHEZIETYAADENYAANE)—F o #EFELE
ERS
LT IX UARTO MEEEIY AH N )L—F > TT,

LIFIX UARTL DX EE|YVAH NI —F T,

LLFIX UARTO D ZEE|VAHNEI)—F T,

LIFIX UARTL O 2EZYVAHNEI)—F T,
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7-10-3 fl: SIO TR%
TX03 RYTTSILRS A\ (SIO, GPIO)ERW =Y ILTny 3 LTT,
LTOBINEENRET,

1. SIO DEKREEE

2. TA4A SI00& XL—7J SIO0 RSl ) i&@1E il £
3. EZ{EIZ SIO EIYAHEFEA

e JO—F¥—hk

Configure GPIO pins
used for SIO0 ISR for SIO0 Tx

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

ISR for SIO0 Rx

S100_RxBuffer[gSIOORdIndex++]
= SIO_GetRxData(SI00);

v

<End of ISR for SIO0 Rx>

fSIO0TXOK =0 U
Send SIO0 next data

gSIOORdIndex >=
BufSize

fSIO0TXOK =0 U
Disable SI0O0

<

o YL NTOHSLDO—KEEREA
*4° . GPIO $BEL SIO DHHIEETULVED,

GPIORYITTS)LRSA /3% {HL, GPIOZ SIO0 [ZERELET . TN, SIO0 DFIEAE
BEAREZEEL AD7Ov DML ETLNES,

[*Enable the SIO0 channel */
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SIO DFEREBNYAAZEAHILET,

FTARTOEREKEEZTL. TDER. T X EZETVET,

SIO0 EED ISR ST, ERE R EEITLET,

SIO0 ZED ISR IZ T, ZEN\VIFIELT—E%ZELET,
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7-10-4 $l: SIo AL—T
TX03 RYTTSILRS A\ (SIO, GPIO)ZRW =Y FILTay 5 LTT,
LTOBINEENET,

1. SIO DEKRETE

2. TAA SI00e XL —7J SIO0 D@ (S 4
3. EZEICSIOBYAAEFA

e JO—F¥—h

main

Configure GPIO pins
used for SIO0 ISR for SIO0 Tx

Enable SIO0 and set fSIO0TXOK = 1U;
input clock v
v <End of ISR for SIO0 Tx>
Configure SIO0
channel

N ISR for SIO0 Rx

SIO0_RxBuffer[gSIO0RdIndex++]
= SIO_GetRxData(SI00);

v

fSIO0TXOK =0 U
Send SIO0 next data <End of ISR for SIO0 Rx>

gSIOORdIndex >=
BufSize

fSIO0TXOK =0 U
Disable SIO0

|

o YL NTOHSLDO—KEEREA
*4° . GPIO EBEL SIO DHHIEETULED,

GPIO RYTTFILESA/\ZfELY, GPIO % SIO0 [TERELET .
/*configure the SIO0 channel */
SIO_Enable(SIO0);
[* Selects input clock for prescaler as PhiTO. */
SIO_SetInputClock(SIO0, SIO_CLOCK_TO0);

[*initialize the SIO0 struct */
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SIO MFEREFNYAAZAHILET,

FTRTCDERBREETL. TDHR. T—2EEFTVET,

SIO0 EED ISR IZ T, EE R EEITLVET .

SIO0 ZIED ISR IZT, ZIEN\VI7HIOT—AREZELET,
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7-11 9AYFEYT B4 (WDT)

7-11-1 Pl yFRYTRAL<

TX03 RYIxSJLESA/\ (WDT, GPIO) DTS S LYV FILTT,

UTOHNEENET:
1. WDT D#I#i{t
2. DEMO1 Tl&.#—/A—270—FHiIZ WDT YU7%1THT . NMI B|V;AAZRESE
F9,
3. DEMO2 Tl&,#A—/3\—20—HIICWDT 27Tl BB LEDO ZmilstEEd,

YN0 55L0a—KEEREA

LTOI—KRE WDT O#IEIEDFITY . A 2/25/fsys IZERESNA—/\—20
—BFICNMI BIYAAZRELET .
WDT _InitTypeDef WDT _InitStruct;

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

WDT ###{eL. ZD% WDT #FXILET,
WDT_Init(&WDT _InitStruct);
WDT_Enable();

DEMO1 Tl NMI BlVRAHDHEEEZFEET,
while(1)
{
}

DEMO1 Tl&.NMI E|YAHFERFIZ WDT ZE1EICL, LED1 O AFEELELET,
WDT _Disable();

DEMO2 Tl&.WDT 2YU7%{TL\, BIZ LEDO ZHESEET,
WDT_WriteClearCode();

7-12 PMD

7-12-1 fl: A

TXO03

RIS )LRS4/\ (PMD, GPIO) 7RSS LYV TILTY,

COBITIEUTEITNET,

1.

PMD & GPIO M FJ#A1E

55 CMDR-M375UE-01J



TOSHIBA

2. EMG R#E®RHEHE A
3. EMG R#ERHE IO EEHA~DIKELEL

main

A 4

PMD_IO_Config()
Configure GPIO for PMD

o ZO0—Fv—h

h 4
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

gState ==
EMG_PROTECTION

Y

i

PMD_BackToNormal()
Back EMG protection to normal

N—> Do nothing

o YUTINTOTSLDOI—FERHA
F9 LED. PMD. GPIO O#HLETULVET,
/* LED initialization */
LEDA4_Init();

/* GPIO configuration*/
PMD_10_Config();
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/* PMD PWM configuration*/
PMD_PWM_Config();

DEMO_U_PHASE E&% {72 &.DUTY E—FIX U HHEBETY,
DEMO_3_PHASE E&%17215& . DUTY E—RIX 3 MBMII T,
/* 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);

SHDOAVURTEEERELET,
DUTY E—FMA U B EDIHE. UHBERILHE A TT,

DUTY E—FM 3 HEMIDGZE. YIVW TNENDH AT,
PMD_ SetAllPhaseCompareValue(PMD1,0x0FFFU,0x1FFFU,0x2FFFU);

PMD B)MEZEFRILET .
PMD_Enable(PMD1);

EMG RERHDHEEZTVET . RERBIKEBOIFZ AL LED4 ZRATL, EMG R5#
BREHADCEELENARLET  RERHIRETIILUVMES (L LEDA ZHATLET
while(1){
/* Get the EMG protection condition*/
gState = PMD_GetEMGCondition(PMD1);
/* Judge the EMG protection condition */
if (gState == EMG_PROTECTION) {
/* LED4 will light on if the condition is protection */
LED4_On();
/* Back EMG protection to normal */
PMD_BackToNormal();

Delay(1000U);

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

}od
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