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1 [FLKE

A7 T)5r—a30 /— DY TNTATS LI, EE8TALaVTMPM374HTY , &9
LTOSSAI, EEMCURNBKEEZERTRITIALSICHETWET  HoFdnss
LHRO—HERYHELTEFRATIET. HETIMEELTEMESEDHIENTEET,

2 =

TXOIRYTTFILRSANETROLIIFERALET,

User Application
Application Programs
TMPM 374 Peripheral Drivers
ADC | cG | GPIO| yp1 | OFD | TMRB| VLTD
TX03 CMSIS Drv Drv Drv | Drv Drv Drv Drv
Driver o
UART| ENC PMD [TRMOSC
Core Peripheral Driver Drv | Dv | bv | Dv | D
. . Interrupt Vector
TMPM374 Peripheral Register & Definition
Hardware TMPM374 Hardware
3 I HHEE
HRE FrRIL =R ®EH
ce yavox7 | ERCGHUTIL)
PLL PLL8 &S
EHEENE—F - f#FA: CG ¥ 7LD STOP E—KD#
SysTick - REMA
VEIFRVTRAT
- E/A: WDT H> 7 )L
(WDT)

SAERENY AP
(INT)

INTO REA
INT1 REA
INT2 REEA
INT3 REEA
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ae FrRIL R/ k&R
INT4 REA
INTS REEA
INT6 {#H/: CGHFILIZBI+5 STOP E—
oD EIF
INT7 REEA
INTS KEEA
INT9 KEEA
INT10 KEA
SI00 {#/: UART FIFO, SIO H> 7L
£ F: UART J4A—/7 vk, UART FIFO,
YT ILFrIL Slo1 SI0 HoF L
(SIO/UART) = prpeees
SI03 KEA
TMRBO EMA: AA24<—(TMRB)
TMRB1 REEA
TMRB2 REA
TMRB3 f#A: TRMOSC > 7 IL(Z4<H A)
16 Evr32 4 < (TMRB) TMRB4 REMA
TMRB5 REA
{#F: PPG £ 71(TMRB)
TMRBG 8 A: TRMOSC 97 IL(Z#EESAH)
TMRB7 REA
[E iR $4% &N @ #% (OF D) - {#F/: OFD 4> 7L
INT—F1) 2y EE&(POR) REM
EE#HEEE(VLTD) - f#A: VLTD > 7L
Tra—4 AHERE(ENC) ENC1 #ER: RA—ILHy2T)
E—4HI{#E R (PMD) PMD1 {#F: PMD {i#8 5
AINB2 {#/: ADC T—RERA#HL
AINB3 REA
AINB4 REA
AINB5 REA
‘ AINB6 K{EA
12EVhAD 3 /3—5 AINB7 {5 FR
(ADC) AINB8 REEA
AINB9 REEA
AINB10 KEA
AINB11 REEA
AINB12 KEA

MRS R R R AR R
(TRMOSC)

{#M: TRMOSC 427 )L
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4 Yn¥FF&

AYTNTOTSLIE, TMPM3745HER—RERAWNWTT RSN TWVET , UTIZ, IHF A
BRERBALET,

TRIFHLIINTOTSLTHERETZHFRTT .

No. i ok FA&
1 PGO/UO1 LEDO/PMD UO1 A
2 PG1/X0O1 LED1/PMD XO1 H A
3 PG2/VO1 LED2 /PMD VO1 H#h
4 PG3/YO1 LED3/PMD YO1 H#A
5 PG4/WO1 PMD WO1 H#

6 PG5/201 PMD ZO1 HH

7 PG6/EMG1 PMD EMG1 AH

8 PG7/0VV1 REEA

9 DVSS GND

10 | DVDD5 +5V

11 | PFO/TB7IN/BOOT KEEA

12 | PB6/TDI REEA

13 | PB5/TDO/SWV KEEA

14 | PB4/TCK/SWCLK KEEA

15 | PB3/TMS/SWDIO PMD > 7 )LH LED4
16 | PEO/TXDO REEA

17 | PE1/RXDO REEA

18 | PE2/SCLKO/CTSO REEA

19 | PE4/TB2IN/INTS REEA

20 | PF2/ENCA/SCLK3/CTS3 ENCA1

21 | PF3/ENCB/TX3 ENCB1

22 | PF4/ENCZ/RX3 REEA

23 | DVDD5 +5V

24 | PMO/X1 =&Y 0v%(10MHz)
25 | DVSS GND

26 | PM1/X2 =%E40v4(10MHz)
27 | VOUT15 REEA

28 | MODE REEA

29 | RVDD5 +5V, VLTD#& H i F
30 | vouT3 REEA

31 | RESET RESET

32 | PI3/AINB2 POT1(VR1)AH

33 | PJO/AINB3 KEEA
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No. inF4 FAi%&

34 | PJG/INTC/AINBY SW2/6

35 | PJ7/INTD/AINB10 SW3/7

36 | PKO/INTE/AINB11 SWS

37 | PK1/INTF/AINB12 REMA

38 | AVSSB/VREFLB ADa/N\—4FEGND

39 | AVDD5B/VREFHB ADaV/N—SRELETR+5V

40 | PE7/TB3OUT/INT7 SW1/5, TB3OUT

41 | PEG/TB3IN/INT6 SWO0/4

42 UART: RXD1 (UART1T—4%18)
PAB/RXD1/TB6IN TMRB:PPGEizH H

TRMOSC: TB6IN
43 | PA5/TXD1/TB6OUT TXD1 (UART1T —4E5iX)
44 | PA4/SCLK1/CTS1 REA
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FARIRIE

TERICHRREDOEHEZRLET:

ol

TMPM374

TX/RX

UART1

TMRB
OFD | CG
VLTD| ENC
WDT | PMD
FLASH
TRMOSC

VR <+«— ADC

KEY, LED [« - 10

4

1. /N\—KHx7::
TMPM374 §HfirAR—K+TMPM374

2. HAEY—IL:
e IAR #t:
1) J-Link: IAR £ & J-Link-ARM 7.0/ J-Link 6.0
2) IDE:IAR #1# Embedded workbench 6.20 version
o KEIL #t:
1) IDE:KEIL uVision 4.14

R 1: ENC/PMD Yo T ILBMEREBITRDEYTY
e |AR:
1) J-Link: IAR J-Link-ARM 7.0 / J-Link 6.0
2) IDE:IAR Embedded workbench 6.50.1 version
e KEIL:
1) IDE: KEIL uVision 4.60

R 2: TRMOSC 4o 7 ILEEREITRDEY TT
e |AR:
3) J-Link: IAR J-Link-ARM 7.0/ J-Link 6.0
4) IDE:IAR Embedded workbench 7.10.3 version

e KEIL:
2) IDE: KEIL uVision 5.10
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6 HEREEREA

6-1 Bi{fEE—F

TMPM374 [2[E 3 DDEMEE—FAHYET: NORMAL, IDLE, STOP £—F

> NORMAL E—F:

CPU a7 B &UREIN—FII7%4E&RI/O09 I THRSELIE—FTT, UyrMEREIX.
NORMALE—RIZ#EYET,

IDLEE—KFESTOPE—RIFIEHEENE—FTY,

EHEBBENE—FABITIBICIE, DXTHIFEIL O XACGSTBYCR<STBY[2:0]>IZTIDLE®E
—RFE=I[EISTOPE—KR%EERL . WFI (Wait For Interrupt)és & E1TLET,

¥ STOP E—FDAHUTINTOATSLIZEENET,

> STOP E—F:

STOPE—FTIlE. TR TONEERBEIAELLET

STOPE—FAERENDE. STOPE—RABITI HERIDEMEE—R~NEIRL. ENELRLA
LET,

STOPE—FTI&. CGSTBYCR<DRVE>MD R EIC LY FDIRREEHRTET AENTEET,

:STOP E—FOH LT INTOTSLIE CGC DHIZEENTLET,

Instruction (WFI)
NORMAL STOP
mode mode
Interrupt

6-2 ADC

PI3/AINB2 [Z#fiSn i VRI(POTL)DEZERLFET . BIESN-BEEICKY. FHER—
RFLE®D 4250 LED D REMERELEELET,
BEEAEVIFE miRBERNERYET,
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6-3 CG

6-3-1 INJ—FE—FZEH

CPU DOEMEE—FRZZLTELEF T, NORMAL & STOP D 2 E—FDHHYHR—LLFET, /N
J—E—R#YYBZBICIZF—FML TS,

REDE—F | 7733y (Key) BhiE LED &
NORMAL SW1 ##39 NORMAL-> STOP % LED ;H%T
STOP SWO %389 STOP >NORMAL % LED S=4T
6-4 FLASH

CDT7T)r—avik. RISV ar*E) DEERVBEZAAREEITVET,
)t ybEifE: EFRAAIN—F2(TFva APl EBEIIL—F U THERINET,
E—RHEEIL—F: A—HFT—FE—K,NORMAL E—FZFHELET,

L) —F EZFIAHIL—F % Flash Hd RAM ANERELET .

EEAHI—F2: RAM ETEEL. blockl IZT—32%EFAAFET,

—70YJ 5L AB ()tyLEB)EF & Flash BIBICEEFRAATEEEY,

—70%'5., AIB(A: LED1 s, B: LED2 i)

BNTOTSLAEZRTLEYT,

—JEyrMEREZRDOE—FHEIC SWL ZEVET,

SW1ON > 1—HJ—rE—F
SW1 OFF > Normal E—F

Flash

Block n: Program B

Block m: Program A

RAM

Reset Procedure
(a) Mode judegement routine

(b) Programming routine
(c) Copy routine

o | (b) Programming routine
Ll

Flash

Block n: Program A

Block m: Program B

Reset Procedure

(a) Mode judegement routine
(b) Programming routine

(c) Copy routine
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TaFsSLY—rR
(1) E|JEON

SHBER—FDUEYREMENTHhRET,
Flash tO 700 S LNEFTEIRDET,

SW1 AfEhTULVEITAIE, LED1 AEBLET .

(2) 9 SW1 1IN TS ELED3 R 4TL, EEFIAHAIL—FUDEREIL—FI2&Y

RAM [ZERE SN FET,
RIZFlash EQOTOYSLAEBZRITYILET,

(3) LIEBKTF HELED3 ILHITL. ROVT T LIS EEEKRLET .
ZT0%. BFMIZY Iz T EYbEITLN, Flash EOTOS S5 LB M LED2 R 4TLE

d—o

Ay SL0O7a—Fv—k

v

Normal mode
1) Reset
2) Run Program A

v

User boot mode
1) Reset

2) Update Program A with B,

Update Program B with A

A=B
v

Normal mode
1) Reset
2) Run Program B

v

User boot mode
1) Reset

2) Update Program B with A,

Update Program A with B
B&®A
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>l
-

4

Reset

Mode judgement
routine

User boot mode

: Copy programming routine
Run program A/B ‘ ‘ ‘ Copy routine ‘ 0 RAM
Run Programming
routine in RAM A B

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

6-5 GPIO

—DHITIE GPIO % LED IZEXEL. LED D | T/ BT #1TLVET,

6-6 OFD

ZDHITIL. OFD MHEAEEITLNET L LED [FV R T LAY DIREFRLET,

6-7 SIO/UART

6-7-1 Ja—4Fvk

SEEDIZEAB ATAT ) DIZEE A S(stdin), $ZHEH H(stdout)F2—4 v bD/N—F
TIZEOETERTHEE)I—INFEUVET,
YUTNTOTSLTIE AZEANELIZER H%E RITUART ICERELES . 7TUr—2ay
M5 printf B EFE->TUUTIILR—ED L AZETLET,

6-7-2 UART FIFO

ZDBHITIE, UARTO M5"TMPM3741"EWLNST—4% FIFO AL UARTL ~NEELET, £f-
BIEFIZ UARTO [E"TMPM3742"& L\ T —4% FIFO #E LT UARTL hWo2ELET,
Resetldx(BABDATICTL — I RA U R EEEL TZELY . RxBuffer="TMPM3742" &7 Y) |

9 CMDR-M374UE-01J
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RxBufferl="TMPM3741"¢ 755 LR ELI=TL—IRA R TELELET,

6-7-3 SIO

CDBFITIE,. TMPM374 @ SIO EVa— LEFERALTRIAR DEZELFTVET,
SIO MF¥RIL 0 EFvRIL 1 ZFEAL. ChoDFYRILBTRBHRX T —2EEEZTVET,
(TXDO & RXD1. TXD1 & RXDO, sclk0 & sclkl Z#E#EL TEELY)

6-8 TMRB

6-8-1 FNBA2MA~

ZDYUTILIE. MCU DEAREFE->T AARAYERELET,
BRAR—HRTEIL 1ms BEATI,
ZDRAI—%FEL) 15(500ms TH >, 500ms TA )@ T LED miBETLVET,

6-8-2 PPG REEHA

SW1 F—%FL\, Ta—FT(HZED PPG(FOISYIINERB)DEREHALET,
Ta—T1% 5 E&FE(10%, 25%, 50%, 75%, 90%)ICEETEET,

BIRIZEAT HEPPG E—FICAY, PPG HhERBELET,
F—F#WIETT1—T—2EELFT,

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

6-9 VLTD

COPBFITIE, VLTDIZE > THRHESNAEEREFZERELTVVET,
EENABREETELVIELMESITZ/N\—KRBIZMCUY YA fThiv, VI MIIZPGOIZHIGH L
NILEHALET,

6-10 WDT

OAYFRYT BARIEEEIOYINEILET S STOP E—FTIXEAF A UV TTH
h, ZDEIAIVFRYT BALTIEDEZIELY ., SystemInit B TEICLTLVET,

ARSANY T ILOFRENIELTTY,
1. BREBEOREENIVEA—F—N\—DO0—BEOEFHELLTO WDT E|YIAHREEIT
L\ WDT Z#HMELFET
2. 2270 WDT BH27ILAHY, DEMO2 [EXVAERIZTUIVEZONET .
DEMO1:
RAAT—F—/\—T70—FFIZ NMI B|VIAAZREL. WDT 20U 7LET,

10 CMDR-M374UE-01J
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DEMO2:
AYFRYT BAREFEL O AR FA—REEE AR I+ IFRVT BATHhHI 5%
2)F7LET,

6-11 ENC

ZOBHITIE.ENC FSAN\EFALTHR—ILIIADEEGERILET,

}EL TR

1. RA—=IIIRI a5 —DIHEF AR 1 B8R)EIHF 20 (ENCADEEHELET .

2. IRA—ILYDARI I—F—DifHF B(R 1 S8B)EiHF 21 (ENCBL)FERKLET,

3. USBVIREPCHIERL, RA—ILTHIRILI—5—D Com(E 1)F 5V LR LET .
4., FRYSLERFTLET(LEDL NERBLET),

5. YYADKRA—ILERIIZ[EEEd 5E LEDL [TV EVERTERBLET . SRERIARE
b E, ARERIEIMHORERIZRYET,

T IRADRA—ILERAIZEEET HE LEDL (FLYRVEIRTAERBLEYT . ARER R
L RGSE. ARBERIEMNODRERIZEYET,

—,f_A

Com
I B

o

X1

6-12 PMD

6-12-1 $il: SItHH A
ZOBIE. PMD FoAN\EFERALTHMBAE AZFTLNET,

}EL—HT R

1. 7Pz r%RZE. DEMO_U_PHASE. F7z[& DEMO_3_PHASE LE&EINf-H2 7L
HERLET . TOUSLEETLET.

EMGL (pin 7)% DVDD5 (pin 10)&F L7y 7L ET . (LEDL ASEATLEY)

UO1 (pin 1) 74> ORa—FI#EKL., RsEmEELET,

XO1 (pin 2) 274> ORa—FI#EHL., RsEmEELET,

VO1 (pin 3) 274> ORa—FIHEHL., RE#ELET,

YO1 (pin 4) 24> 0Ra—FI2#EHL., B EHEERLET .

WOL1 (pin 5) A ARa—TIZ#E6GL., KREHERLET,

ZO1 (pin 6) AT ORO—FIZHEML., KREHERLET,

© N A DN

DEMO_U_PHASE E&%ERLI-GE . MHEKEKIIRERILTY,

1 CMDR-M374UE-01J
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UOL1 DT 2—T 13 25%., tH WEEIL 5V, A#AIL 410us TY . XO1 [F UOL1 ZRESE 1=
TY,VO1 &EWO1 [FUOL ERLT, YOL1 &£ ZO1 [F XO1 £EFLTY,

DEMO_3 PHASE E&#EIRLI-IGE. MHERBITEGYET,
UO1 DT a—T 1% 25%., HAEE(X 5V, EHAlE 410us TT, XO1 [ UOL #RErSH 1=

TY,
VO1 DT a—T41EL 50%, HABEIL 5V, EH#IL 410us TY, YOL L VOl ERERSH 1=
T9Y,

WO1 DT a1—T 1% 75%, HAZBEIL 5V, EH#IX 410us TY, ZO1 [ WO1 #RESHE -
A I

6-13 TRMOSC

NEBRFERFABEEE(TRMOSC)FSA N\ EFALTHBSERIRFDRAELZT>H0TILT0

JI3LTY,
SAERRY TBEIN NEEEFESEAILET,

ESDER:
R—L—F 2400bps
T—4K 8bit
N)T4 7L
AryTE YR 1
EET—4 OxFO
AR E 240 Hz

SUOTNTATSALIZTREZTE. NBRIRFABBEL DA FICHEEEZRELET .,
EWARM DA—=F )L 1/0 R AL TR RZE HLET,

12 CMDR-M374UE-01J
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Terminal I/O x
Output: y 24
| TRMOSC demo | HEE2E 4 A
please wait... /
““““““““ HEE>d
| start | 1E 1EH
e
LTRIMSETC::D
<TRIMSETF>:@ HEE>S
TRMOSC_RUN / BE2EHE
<TRIMSETC>:F
<TRIMSETF>:1 =
TRMOSC_RUN AR 3 [EIE
<TRIMSETC::F
<TRIMSETF>:3
TRMOSC_DONE <&—
<TRIMSETC>:F = -
<TRIMSETF>:3 EH?E&E‘ZUJ
Input: [ Ctrl codes ] [Input Mnde...]
Buffer size: 0
TB30OUT O WM EE=SL THERLET
HAES DR
R D R R H (BA1F{E) : 2.375MHz
BRBOHEIIRDEYTT,
R FE R : 9.5MHz
VY—R98v7 ¢T1 : 9.5MHz/2 =4.75MHz
4.75MHz T TB30OUT 2 RExd 571=8 : 4.75MHz/2 = 2.375MHz

7 YIOZT7

AYTRH 7L TMPM374 O EE#AEE TMPM374 sEHfiri—K ETH T )L, BERESR T

B=OY T INTOYS LT,

YN TaFSLDEEIZIZ. BFDORSA/N\—Y T+, BELU IAR EWARM. F1=1E KEIL

L —
AE—

MDK ZZ{# RS0, #eeleIc 7o oM EERL TS,
D—HAR—ZEEETOC IR LTORBYTT:

IAR EWARM:

13
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FWDT_NMI
APP
| main.c
| tmpm374_wdt_int.c
| tmpm374_wdt_int.h
|
—TX03_CMSIS
| system_TMPM374.c
| system_TMPM374.h
| TMPM374.h
I

L—startup
startup_ TMPM374.s

—TX03_Periph_Driver
—inc
| tmpm374_cg.h
| tmpm374_gpio.h
| tmpm374_wdt.h
| tx03_common.h
|

|
|
|
|
|
|
| Lesrc
| tmpm374_cg.c
| tmpm374_gpio.c
| tmpm374_wdt.c
|
L-TMPM374-EVAL

led.c

led.h

Sw.c

sw.h

KEIL MDK:
FWDT_NMI
APP
| main.c
| tmpm374_wdt_int.c
|
-Tx03_cMsIs
core_cma3.c
system_TMPM374.c
startup_ TMPM374.s

14 CMDR-M374UE-01J
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—TX03_Periph_Driver
|  tmpm374_cg.c

|  tmpm374_gpio.c

|  tmpm374_wdt.c
|

L-_TMPM374-EVAL

led.c
SW.C

7-1 ADC

7-1-1  fjl: ADC T—HREAHL

TX03 RYTxF5)LRSA//NADC, GPIO)Z ALY FTINTaTSLTT,
UTOHNEENET:

1. ADC REL#HA1E

2. VYIbDTTRIAIZKD AD E#EFREL. AD EMEREHAHLET,

3. AD ZTHafER(C kY LED SAREIRATIELET,

e JA—F¥—h

15 CMDR-M374UE-01J
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set ADC clock

select trigger and AD
channel.
(software trigger, AINB2)

v

enable ADC module

start ADC I

ADC finished ?

Y
v

‘ ‘ read ADC result ‘ ‘

v

get the real ADC result
without other information

v
software trigger, need
to trigger it again

<

A
Change the loop
blinking speed based
on AD result

]

16 CMDR-M374UE-01J
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o YUTINTOTSLDOI—FERHA
F9 ADC DUAYIFRTEEITL. RUAZALTH AD FrRILEERL, ADC EDa1—ILEH
MIEELET,
/* 1. set ADC clock */
ADC_SetCIk(TSB_ADB, ADC_HOLD_FIX, ADC_FC_DIVIDE_LEVEL_2);

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

/* the VR1 is connected to ADC unit B channel 2, remember to input with macro
TRG_ENABLE() */

ADC_SetSWTrg(TSB_ADB, ADC_REGO, TRG_ENABLE(ADC_AIN2));

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

AD ZHZERIRLET:
ADC_Start(TSB_ADB, ADC_TRG_SW);

AD ZEHE1TULN, TDE.ADC EV2—ILDIREEHEELET, AD TR THE., thtdd AD ZE

AR LET .
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 */
myResult = result.Bit. ADResult;

[* software trigger, need to trigger it again */
ADC_Start(TSB_ADB, ADC_TRG_SW);

“myResult’® AD ZifEREMEER. 4 DD LED O RiHEREEELET,

17 CMDR-M374UE-01J
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7-2  CG

7-2-1 il INO—E—KZE&E
TX03 RIYTTF)L-RS54/3N(CG, GPIO)&EALIz YT INTRYSLTT,
LUTOHINEENET:

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

18 CMDR-M374UE-01J
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o ZO0—Fv—h

CG_ModeSwitch

A
System_Init
Initialize system and
configure GPIO

!

Enable GPIO INT and set
external interrupt to
wake up system

while (1)

A 4
Mode_Judgement
Judge current mode whether
go to STOP_MODE

NORMAL_MODE default

LED_On LED_Off

Turn on LED Turn off LED gCurrentMode = NORMAL_MODE

A
CG_NormalToStop
Change current mode to
STOP_MODE

Wake up from stop mode when
external interrupt occurs

)

System_Init
Initialize system and
configure GPIO

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

BEED CC OMHE()yhk)
LTI NORMAL E—RT CG DBREZEITITAT S LBITY  (BEFKIREE 10MHz D
5R)
YUINTAT S LDa—E:
[* Set fgear = fc/2 */
CG_SetFgearlLevel(CG_DIVIDE_2);
[* Set fperiph to fgear */
CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);
CG_SetPhiTOLevel(CG_DIVIDE_64);
* select external oscillator */
CG_SetFoscSrc(CG_FOSC_0OSC1);
CG_SetPortM(CG_PORTM_AS_HOSC);
/* Enable high-speed oscillator */
CG_SetFosc(CG_FOSC_0SC1, ENABLE);
[* 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-8H DN EREAAH DEETE
REVINAEBRDT=OIZINT6 DERELTITVET  FIVAARBERLOR3E0)TL.
INT6 ZHBZILET
/* Set CG module: Normal ->Stop mode */
/* Disable interrupts */
__disable_irq();
[* Enable GPIO INT */
CG_ClearINTReq(CG_INT_SRC_6);
[* Set external interrupt to wake up system */
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_6,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
NVIC_ClearPendingIRQ(INT6_IRQn);
NVIC_EnablelRQ(INT6_IRQn);
__enable_irq();

STOP E—F&E
STOP E—KRICABHREZITVET, V+r—LT7YTHBZEREL.  WFI()GSEER
LT STOP E—KIZAYZET,
CG_SetWarmUpTime(CG_WARM_UP_SRC_0OSC1, CG_WUODR_EXT);
__DSB();
[* Enter stop mode */
__WFI();

RILFoOvY EREOEA
T3 PLL 2R ELFET . ZLTOA—LTYTRREIZREL. V+—LT7YTHMAET
TERETEHELET, TNDE.PLL & fc V—RELTHRELET .

WorkState st = BUSY;
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7-3 FLASH

TX03 RYTTZJLRFA/N(FLASH, GPIO)ZERALI- YT ILTAYT S LTT,

LUTOBANEENET:

1. FLASH AEYDFR—KTOT S35 (BEAHEE)
2. }EE—FK: PP LFyTE—F(Normal E—RFEa—HT—FE—K)
3. A—H¥J—rE—F%{FEMALI- Flash ROM DEE#Z

e JO—F¥—h

Initial LED, KEY SW1

Mode_Judgement
Judge current mode

Mode is User boot
mode?

Y

Mode_Judgement

KEY SW1 pressed?

Flash_Swap

A

Copy_Routine
Copy DemoA and DemoB
to RAM

}

Y N
Return

Return

USER_BOOT_MODE NORMAL_MODE

FLASH_EraseBlock
erase block m in which
DemoA saved

]

l

LEDS3 turns on

1. Reset SP
2. Jump to CODE_START

to run

|

Copy_Routine
copy flash APIs to
RAM

|

Flash_Swap
swap two demo
code

!

Write_Flash
write DemoB to block m

|

FLASH_EraseBlock
erase block n in which
DemoB saved

|

Write_Flash
write DemoA to to block n

I

LED3 turns off

Software Reset

22
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Yo INIT0nI S LDI—FEHRHA

FY LED ER(yFEMHLLET
LED_Init();
SW1_Init();

JtyhEDOE—FHEIZ Mode_Judgement()BE#EELVET,
uint8_t Mode_Judgement(void)
{

}

JtyhBIZ SW1 A OFF DIGFE . BEMNEZTNET, CONE(X, SP Z#H1EL.
7RUR"CODE_START'AUY L=, BELET . YT ILAIXTOYI mIZET
57U R"CODE_START"[ZH&#ASh . BIELET . CDEE LEDL A RIBLET,

return (SW1_Get() == 1U) ? USER_BOOT_MODE : NORMAL_MODE;

#if defined (__ CC_ARM ) /* RealView Compiler */
ResetSP(); /* reset SP */

#elif defined (__ICCARM__ ) /* IAR Compiler */
asm("MOV RO, #0"); I* reset SP */

asm("LDR SP, [r0]");
#endif
SCB->VTOR = DEMO_START_ADDR,; /* redirect vector table */
startup = CODE_START,
startup(); /* jump to code start address to run */

SW1 A ON DFE. BEFE—FIE1—YT—rE—FRIZBTLET . COE—FTIE
LED3 ZRATLET . 7TV arE) ETEFTLEAS TSV AR BHEHEER/TOTS
LTERLM=8. Flash ROM O 7KL R"FLASH_API_ROM"A s RAM D7 KL R
"FLASH_API_RAM"~ 75y 2 1E9 518D APl #aE—LFET,

LED_On(LED3); [* enter user boot mode */

Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);

[* copy flash API to RAM */

Flash ##4EF APl # RAM [ZOE—L7=#. Flash_Swap(B#I>v> T LET,
— DL, Copy_Routine()IZ&>T Flash ROM 5 RAM AaE—&n TLVET,

Flash_Swap()B#Tl&. &9 %> FIL AIB % Flash ROM 5 RAM AaE—LFET, RIZ,
Flash ROM #Z&#: % 51-& FC_EraseBlock()BE%k& Write Flash()BE#iZxa—ILLE T,

HUTILAEHUTIL B DI—FIE. Flash ROM I TRTYTLET
Copy_Routine(DEMO_A_RAM, DEMO_A_FLASH, SIZE_DEMO_A);
[* copy Ato RAM */
Copy_Routine(DEMO_B_RAM, DEMO_B_FLASH, SIZE_DEMO_B);
/* copy B to RAM */

/* erase A */

if (FC_SUCCESS == FC_FEraseBlock((uint32_t) DEMO_A_ FLASH)) {
/* Do nothing */

} else {
return ERROR;

}

[* write B to A */
if (FC_SUCCESS == Write_Flash(DEMO_A FLASH, DEMO_B_RAM,
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SIZE_DEMO_B)) {
/* Do nothing */
} else {
return ERROR,;
}

[* erase B */

if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_B_FLASH)) {
/* Do nothing */

} else {
return ERROR,;

}

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

ATV TEENTE T T 5HE. LED3 (XEHLTLET . SW1 AYOFF Lfzi%. SCB->AIRCR LY X
RZ&BYIRIz 7)Y ERETLET,
RIZZOTOTSLIF. BERBELEETVET YO TILABIEANRE L TWNSZH. 7
FLR"CODE_START"[ZH>TIL B DRA—RFPRLRIZIHEYET,
ZDEELED2 NERBLET .

delay(Ox7FFFFF);

LED_Off(LED3); [* complete and restart */

delay(Ox2FFFFF);

/* wait for Key SW1 to release*/
while (SW1_Get() == 1U) {
}

reg_value = SCB->AIRCR,; [* software reset */
reg_value = (uint32_t) OxO5FA0001;
SCB->AIRCR = reg_value;

Flash ROM 1£4ER8%% FC_EraseBlock()IXIEESN=-TAVIEEBELET . HETHIOY
13" "BlockAddr' THELET . 9 "BlockAddr' D EZ AL, RIZIEESNE=-TOvIDT
AF4MKEEE FC_GetBlockProtectState()Bi##a—)LL THEERLE T,

if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;
}

JOoyonNFaForEh T =154, “FC_ERROR_PROTECTED"#RL . 7ATIrENT
WS mE T ay 7 EEIT U REETLET,

*addrl = (uint32_t) OXO00000AA; /* bus cycle 1 */

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

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

*addrl = (uint32_t) OXO00000AA; /* bus cycle 4 */

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

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

RIZ. FC_GetBusyState) B Z 21— /ILLT. BEEHEDETZERLET . F-RAFIC
timeout_counter ZRAWVTAA LTV MLELITLET,
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Write_Flash()B#I%. FC_WritePage()B#xa—I/LLT. BHTOS S LaTURFEETL
7,
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7-4

GPIO

TX03 RYITTSIILRSA/\(GPIO)EFERALI=H T ILTAaY S LT,

BTN TOTSLIIUTEEHET

1. GPIO M#)HA1t
2. GPIOADT—HEZAH
3. GPIO oM T—A5HEAHL

YoINT0I 5 LMI—RERRHA

F9 GPIO_SetOutput(GPIO_Port GPIO_x, uint8_t Bit_x)&{# AL T GPIO % LED IZ
HRELET ., LT GPIO_Setinput(GPIO_Port GPIO_x, uint8_t Bit x)Z AL T
GPIO X —IZERELFT , L TFIHIERLET,

GPIO_SetOutput(GPIO_PG, GPIO_BIT_0);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_1);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_2);

GPIO_SetOutput(GPIO_PG, GPIO_BIT_3);

GPIO_Setinput(GPIO_PE, GPIO_BIT_6 | GPIO_BIT_7);
GPIO_Setinput(GPIO_PJ, GPIO_BIT_6 | GPIO_BIT_7);
GPIO_SetOutput(GPIO_PK, GPIO_BIT_0);

for(; )IL—TDOHT,LED YT ILEETLET: RAYFIREF)—KL,LED #2+%
LED A 7% HIfEILET .

GPIO_ReadDataBit(GPIO_Port GPIO_x, uint8_t Bit X)Z{RL TR Ay FIKEEE!)—
FLET,
if (GPIO_ReadDataBit(GPIO_PE, GPIO_BIT_6) == 1U) {
tmp = 1U;
} else {
/*do nothing */
}

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t BitValue)ZERL T
LED 42 L&Y,

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 Z4JL&FY,
uint32_t tmp;
tmp = GPIO_ReadData(GPIO_PG);
tmp &= ~led;
GPIO_WriteData(GPIO_PG, tmp);

26 CMDR-M374UE-01J
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7-5 OFD

TX03 RIJZx35)LRSA/\(OFD, CG, GPIO)&#ERAL-Y>FILTasSLTY,
UTOHNEENET:

1. OFD M #EAE(FRENE R EFE % OFD IZERELED)

2. OFD tyh27545 DR

3. OFD O&F%h. E®

« 70—F¥—F

OFDReset = 0U;

\ 4
LED init

OFD reset flag is O N
Y
\ \ 4
ChangeToEHOSC OFD disable
v Y
o OFDReset = 1U;
OFD init The reset source is OFD
A/
OFD enable
Y

While (1U)

OFDReset == 1U

Y

v A 4

LED2 Blinking LED1 Blinking
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Yo INTaI S LOI—F LA
F9.LED Z#EELET,
LED_Init ();

OFD DYt vhI5 7 &HERLET,
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == 0U) {
/* reset source isn't OFD */

}

ZD OFD 759 0 DZECERE) ybDIHEE . BEREAICTMCU N vbEhd .
ZD OFD 737X 0IBYET). TOT S LICTHERIRZIRZEIR, BRAERREEE
OFD IZE%E L. OFD Z#HiELE T,

TEa—RIE, SR RIRIBFEEST=HD CC DEREZFITLET
void ChangeToEHOSC(void)
{
/* Use the external oscillation */
TSB_CG->0OSCCR &= OSCCR_WUODR_MASK;
TSB_CG->OSCCR |= OSCCR_WUODR_EXT; /*Set the warm up time
WUODRJ[13:2]*/
TSB_CG_OSCCR_HOSCON = 1U; [*Set gpio port as X1/X2 for external
oscillator */
TSB_CG_OSCCR_XENL1 = 1U; [*Enable external oscillator */
TSB_CG_OSCCR_WUPSEL?2 = 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 */
TSB_CG_OSCCR_PLLON = 1U;/**/
TSB_CG_OSCCR_WUEON = 1U;
while(TSB_CG_OSCCR_WUEF) { /* Warm-up */
/* Do nothing */

}
TSB_CG->PLLSEL = PLLSEL_Val;
TSB_CG->CKSEL = CKSEL_Val;

}

OFD DERFEZEITI=H. FTLORAEEAAHAOA—FERELET,
OFD_SetRegWriteMode(ENABLE);

PLL ON B DR ERBDEREZITLES .
OFD_SetDetectionFrequency(OFD_PLL _ON, OFD_HIGHER_COUNT,
OFD_LOWER_COUNT);

DEMO2 ZE &Y LR BELARBEEAMNRESNETS
OFD_SetDetectionFrequency(OFD_PLL_ON,
OFD_HIGHER_COUNT_ABNORMAL, OFD_LOWER_COUNT_ABNORMAL);

EAEL. ZDE.OFD ZEMIZLET,
OFD_Enable();
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LROBEFITL. ZD% OFD (A EBIOVIERMLET . COVOVIH R E K HER
FHEBZD(BIZ XN ERRIRAEFS /S, DEMO2 MEZESNTULVS)EOFD (X CG Ut
yhERTSTEYRLT.MCU ZJEVELET,

OFD JtybI3T MY HE. MCU ITHBREICTEEZIRSD . OFD BI{ELEMELE
E

OFD_Disable();
OFDReset = 1U;

LED1 & LED2 (L AT LAY DIREEFRLET,

LED MIKEE E

LED1 i | MCU &4 800y  EIRICTEESELTLVET , OFD A HEEE
THY. BEERRBERIMTHIENTARETT,

LED2 S | SR OvoRERIRETHY, OFD Yt yhEITLN, MCU (T2
FILEDOREY OV TEIMELET . £ OFD (IHEEL TULVEHE
Ao

while (1U) {

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

}else {
LED_On(LED1);
Delay();
LED_Off(LED1);
Delay();
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7-6  TMRB

7-6-1  f#l: A% MA<

TX03 RUYTTFLRSA/3(TMRB, GPIO)Y&E ALY FILTaY S LTY,

UTOFINEENET:
1. TMRBO ®O#)E31E
2. 1ms QONBZRA<—

e JO—F¥—hk

N

Y

main

Initialize LED

Cat TMRR Ynitial ctriiat
oEt Tivioiitar Struct

mode: interval timer
clock: 1/8PhiTO
leadingtiming/trailingtim
ing: 1ms

up-counter—auto-clear

i faWal
dp-Couhtet .;.u.uu <ieal

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

While(1)

End

INTTBOO_IRQHandler

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

Y
v

tbcount =0
reverse LED

End

30
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JoInFndSLna—K LA
=M LED FrrILE#HEL. F@AR—K LD LED #4>LET,
LED_Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL */

TMRB #)#t#EEEREAEL. TMRB £—FK., 2099, 7y T U857 A9k,
YA, Ta—T14—&RELET . ATV TATSLTIE. (UL ET2—T4
—% 1ms IZRELFET . Ims DHVUMEIL 0x2710(TMRB_1IMS YVOE %) T,
HHH:phiTO = fsys = fc = 10MHz * PLL = 80MHz, ftmrb = 1/8 fphiTO = 10MHz, Ttmrb =
0.1us, 1ms/0.1us = 10000 = 0x2710 (Y Av ViR EICBET 55 ML, T—42>—tD ooy Y/
E—FHIEEZ SRS

TMRB_InitTypeDef m_tmrb;

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

m_tmrb.ClkDiv = TMRB_CLK_DIV_S8; /* 1/8PhiTO */
m_tmrb.TrailingTiming = TMRB_1MS; [* periodic time is 1ms */
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; [* up-counter auto clear */
m_tmrb.LeadingTiming = TMRB_1MS; [* periodic time is 1ms */

TMRB EVa—I)LZzEMICL-&. DHILEEREREEDL O RZIZEKELET,
INTTBOO E|Y5AA (Ims TEIZRIA) ZEBEMIZLET . REIC TMRB 8){ESEFE T,

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

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

A UIL—F &, "While(1) "IZAY., EVIAADEEEZFEET , BIYIAHIL—FUT
. hDUATHOUREITLN, 500ms #hDUhg5E, LED #REESEAIUNER
FRLET,

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

} else {
/* do nothing */
}
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7-6-2 fl: PPG EBH A

TX03 RYTSILRSA/N(TMRB, GPIO)# ALY > ILTOY S LTT,

UTOHINEENET:
1. TMRB6 DAL
2. PPG BEEDERE LRALA
3. PPG Fa—T1—DFHE

e JO—F¥—h

main

KEY board, LED port
initialization

v \

Set TBxOUT pin for
PPG output

v

Set TMRB initial struct
mode: interval timer
clock: 1/8PhiTO
trailingtiming: 500us
leadingtiming: 450us(10%)
up-counter: auto clear

Set TMRB T‘I p-flop struct
control: clear to O
reverse trigger: match
trailingtiming and

R

TMRB_Enable
Enable the TMRB

v

TMRB_Init
Set initial struct to
register

v

TMRB_SetFlipFlop
Set flip-flop struct to
register

TMRB_SetDoubleBuf
Enable double buffer

!

TMRB_SetRunState
Start to run the timer

Switch is toggle?

4

Change next leadingtiming rate
10%->25%->50%->75%->90%

leadingtiming rate =
10%

32
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HYo7NT05S5L0Da—F A
BUIZRALyFE LED Z#HEL . PAS % PPG H A9 %1812 TB6OUT IZEEELET .
GPIO_Setlnput(KEYPORT, GPIO_BIT_6); /* set KEY port to input */

LED_ Init(); /* LED initialization*/

/* Set PA5 as TB6OUT for PPG output */

GPIO_SetOutput(GPIO_PA, GPIO_BIT_5);

GPIO_EnableFuncReg(GPIO_PA, GPIO_FUNC_REG_2, GPIO_BIT_5);
TMRB ##i{E#E:&ERZREL. TMRB £—FK. 9099, 7y Th oo 29)F A)9R,
YA, Ta—T14—ZEXELET . XYL T)LTIE 500us DREEAZEEEELF T, 500u
s DAY MEIEL 0X09C4(TMRB6TIME RV OEE)TY,
fphiTO = fsys = fc = 10MHz * PLL = 80MHz, ftmrb = 1/8 fphiTO = 10MHz, Ttmrb = 0.1us,
500us/0.1us = 5000 = 0x1388 (Y AV E (CBE T S5, T—2—bDYOvI/E—F
HlHEZSBZELY)

TMRB_InitTypeDef m_tmrb;

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

m_tmrb.ClkDiv = TMRB_CLK_DIV_S; /* 1/8PhiTO */
m_tmrb.TrailingTiming = TMRB6TIME; [* trailing timing is 500us */
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; /* up-counter auto clear */
m_tmrb.LeadingTiming = LeadingTiming[Rate]; /* leading timing, initial value 10% */

2)yF 7Oy MEEEEGREREL. 7UyT 7Oy T, RERNJABIHERELE
o RERN)HNE. Ta—TFT4—EH MO NE—BTHIIIHRELET,
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_CLEAR;

PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMING]|
TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB £ a—I)LZHAIL, IEFEL S R RIZHEEEER, DUy T oy T ERES
ELET . FTINYIF7EHAIL, T T F e Z1bICLFET . x%IZ. TMRB %8

ESEFET,
TMRB_Enable(TSB_TB6);
TMRB_Init(TSB_TB6, &m_tmrb);
TMRB_SetFlipFlop(TSB_TB6, &PPGFFInital);
/* enable double buffer */
TMRB_SetDoubleBuf(TSB_TB6,ENABLE, TMRB_WRITE_REG_SEPARATE);
TMRB_SetRunState(TSB_TB6, TMRB_RUN);

AL yFH Low A5 High ITEDETHS. BERFIC UART ICREDT1—T1—ER=L
ij—o
do { /* wait if switch is Low */
keyvalue = GPIO_ReadDataBit(KEYPORT, GPIO_BIT_7);
LeadingTiming_display(); /* display current leading timing */
} while (GPIO_BIT_VALUE_0 == keyvalue);

AAYFM High DIFE. FEEDIIIT2a—T1—%HRELET,
10%->25%->50%->75% ->90%Z D% B U 90%H 5 10%IZHYFET,
Rate++;
if (Rate >= LEADINGTIMINGMAX) {
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Rate = LEADINGTIMINGINIT;
} else {

/* Do nothing */
}

TMRB_ChangeLeadingTiming(TSB_TB6, LeadingTiming[Rate]); /* change leading
timing rate */

Ti—T/1DEHAE:
Trailing timing = 500us, ftmrb = 1/8 fphiTO = 10MHz, Ttmrb = 0.1us (CtL5 DB IZEE
B/INTA—H(F, CC REICLYERYET)

Leading timing = 10%: High fig(& 500*10% = 50us, Low gl 500-50 = 450us, h >4
{E= 450us/Ttmrb = 0x1194

Leading timing = 25%: High fig&l& 500*25% = 125us, Low fgl& 500-125 = 375us, A~
A= 375us/Ttmrb = OXEA6

Leading timing = 50%: High figl& 500*50% = 250us, Low fgl& 500-250 = 250us, A~
A {E= 250us/Ttmrb = 0x9C4

Leading timing = 75%: High 1&l& 500*75% = 375us, Low #&(& 500-375 = 125us, hoY>
A{E= 125us/Ttmrb = Ox4E2

Leading timing = 90%: High #&(& 500*90% = 450us, Low #&l& 500-450 = 50us, 17724
{i&= 50us/Ttmrb = Ox1F4

N LERAEXISRO =T 2 —TAEDEFI TS,
uint32_t LeadingTiming[5] = { 0x1194U, OXEA6U, 0x9C4U, 0x4E2U, 0x1F4U };
[* leading timing: 10%, 25%, 50%, 75%, 90% */
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7-7  SIO/UART

771 Bl UR—Fok

TX03 RIYIxSJLESA/\ (UART, GPIO)EFERLI=Y T ILTRISLTT,

LT OHNEENFET:
1. UART BREEHI#IE
2. UART E{EHIf
3. F—AZEIEIZ UART O TX EIYsAHZF{EH
4. UART [ printf()BE# %) 84— vk

D UART F¥RILIEN—FDz7IZKYFHIRINTLET, TN HITIE UARTL ZEHAL
TWEd,

35 CMDR-M374UE-01J



TOSHIBA

e JO—F¥—h

Toggle Switch Configuration

A

SIO Configuration

SIO_Chlnit
‘ Enable TX Interrupt ‘

v

Read Toggle Switch Info ‘47

oggle Switcl
turned on?

Y
\ 4

F» Read Toggle Switch Info

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

N——>
) 4

UART send
finished?
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Yo INIT0nI S LDI—FEHRHA

F9. GPIO ®REL UART DHIHEEITLET,

GPIO RYTIZILREFA/\EELY, GPIO 2Ry FITRELES,
GPIO_SetOutputEnableReg(GPIO_PA, GPIO_BIT_5, ENABLE);
GPIO_EnableFuncReg(GPIO_PA, GPIO_FUNC_REG_1, GPIO_BIT_5);
GPIO_EnableFuncReg(GPIO_PA, GPIO_FUNC_REG_1, GPIO_BIT_6);
GPIO_SetinputEnableReg(GPIO_PA, GPIO_BIT_6, ENABLE);

UART_InitTypeDef SBERZERL. T—FEHELFET, ULTIEEREHTY,
UART _InitTypeDef myUART;

myUART.BaudRate = 115200U; /* baut 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_RX | UART_ENABLE_TX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART &AL, UART F¥ R~ JILO#EALFITUOET,
UART_Enable(UART1);
UART _Init(UART1, &myUART);

ZMD#%.UART DEEBIVYAAEEIICLET,
NVIC_EnablelRQ(INTTX1_IRQn);

T—REEXRBLET , TxBuffer I(EXFFEFITI,
UART_SetTxData(UART1, TxBuf[0]);

T—A70—DEYDTOtRIE UARTL EEEYIAHAIL—F D ISRICTETLET,
UART1 OEEEIYIAHIL—F .
void INTTX1_IRQHandler(void)

if (gSIORdIndex < gSIOWrIndex) { /* buffer is not empty */

UART_SetTxData(UART_RETARGET, gSIOTxBuffer[gSIORdIndex++]);
[* send data */
fSIO_INT = SET; /* SIOO0 INT is enable */
}else {

[* disable SIOO0 INT */
fSIO_INT = CLEAR;
NVIC_DisableIRQ(INTTX1_IRQn);
fSIOTXOK = YES;

}

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

}else {
/* do nothing */

}

}

printf)B8%I& IAR 2> /315D putchar()%. RealView a2/ (5D fputc()Za—ILL
TT—2HNETVET,
#if defined (__CC_ARM ) /* RealView Compiler */
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7-7-2  fl: UART FIFO

TX03 RYTTSJLRS4/\ (UART, GPIO)ZRW =427 ILTOSSLTY,

UTOHNEENET,
1. UART & FIFO MR E E¥HAE
2. FIFO Z{EFAL1= UART % Z{S#1H

SIO
Configuration

o ZO0—Fv—h

‘ ‘ |:||:oconfiguratio‘n‘

UART
Configuration

UART_Init | |

| Enable TXO/1&RX0/linterrupt |

‘ pART_SethData(P ‘

N
UARTO receive
data finis
Y Y
N
UARTL1 receive
data finis

Y

‘ ‘Rx buffer clear

o HLITNTOISLMDI—FEERNA
£ . GPIO BB F & UART O#IEAEZEITLVET .

GPIO RYTTS)LRSA/\%#FEL\, GPIO # UARTO & UARTL IZERFELEY .

void SIO_Configuration(TSB_SC_TypeDef * SCx)
{
if (SCx == TSB_SCO0) {
TSB_PE->CR |= GPIO_BIT_0;
TSB_PE->FR1 |= GPIO_BIT _0;
TSB_PE->FR1 |= GPIO_BIT 1;
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}

TSB_PE->IE |= GPIO_BIT_1;

} else if (SCx ==TSB_SC1) {
TSB_PA->CR |= GPIO_BIT_5;
TSB_PA->FR1 |= GPIO_BIT_5;
TSB_PA->FR1 |= GPIO_BIT_6;
TSB_PA->IE |= GPIO_BIT_6;

UART_InitTypeDef #&HZERL . T—FEHELFET , ULTIEEREFTT .

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 RUYTTSILRSANEFEL, UART DFvHRIL 0 &1 2 #EBAELET,

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

UART_Enable(UART1);
UART _Init(UART1, &myUART);

FIFO O #ELZITLVET,

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);

40 CMDR-M374UE-01J



TOSHIBA

FERHEEITLD. FDH.UARTO L 1 DEIYAHEEMIZLET,

F—270—NEYDTOERIEX UARTO &1 DEZEZNYAHD ISRIZTHERTLET,
UARTO DFERIYIAHIL—F 2.

UART1 DEEEIYAHIL—F .

UARTO D ZEEIYIAHIL—F 2.

UART1 D ZEEIYAHIL—F .
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7-7-3  fl: SIO
TX03 RYTTSILRSA/\ (SIO, GPIO)EF AW =T ILTOTSLTY,

UTOBHINEENET,

1. SIO DEKFHTE

2. SIO0&SIO1 S @ 1S Hil 1

3. EZEIZSIO BYAHEFEA
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o ZO0—Fv—h

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 SIO0 next data

gSIOORdIndex >=
BufSize

Y,

fSIO1TXOK =0 U N
Disable SI01

v

101RdIndex >=
BufSize

Y

fSIO0TXOK =0 U
Disable SIO0

>
>

ISR for SIO0 Tx

4

fSIO0TXOK = 1U;

v
(End of ISR for SIO0 Tx>

ISR for SIO0 Rx

i

SI00_RxBuffer[gSIO0RdIndex++]
= SIO_GetRxData(SI00);

v
(End of ISR for SIO0 Rx)

ISR for SIO1 Tx

1

fSIO1TXOK = 1U;

v
<End of ISR for SIO1 Tx)

ISR for SIO1 Rx

i

SI01_RxBuffer[gSIO1RdIndex++]
= SIO_GetRxData(SI01);

v

(End of ISR for SIO1 Rx>
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o HLITNTOISLMDI—FEERNA
*9°. GPIO BBE & UART O #EAEEITLNVES .

GPIORYITTILRSA /3% F LV, GPIOZ# SIO0IZERELET . TN, SIO0 D FIHAEIEE
AREEREL. ANDVOVIDNERIEEFITNET,

/*Enable the SIO0 channel */

SIO_Enable(SI100);

[*initialize the SIOO0 struct */

SIO0_Init.InputClkEdge = SIO_SCLKS_ TXDF_RXDR;
SIOO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_8;
SIOO0_Init.TransferMode = SIO_TRANSFER_FULLDPX;
SIOO0_Init.TransferDir = SIO_LSB_FRIST;
SIO0_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIOO0_Init.DoubleBuffer = SIO_WBUF_ENABLE;
SI00_Init.BaudRateClock = SIO_BR_CLOCK_T4;
SIO0_|Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(SI00, SIO_CLK_BAUDRATE, &SIOO0_|Init);

SIO1 OHMEALEEAREEBL. AoV DMERAILEITVET,
[*Enable the SIO1 channel */
SIO_Enable(SI101);

[initialize the SIO1 struct */

SIO1_Init.InputClkEdge = SIO_SCLKS_ TXDF_RXDR;
SIO1_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_it(S101, SIO_CLK_SCLKINPUT, &SIO1_Init);

EREBRELZITL. TDE. SIO OFEEZVAAZEMILET,
/* Enable SIO0 Channel TX interrupt */
NVIC_EnablelRQ(INTTXO0_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(INTRXO_IRQn);

FTRTOEREELITVD., TOR., T—HEEZTVET,
while (1) {
/* SIO1 send data from TXD1*/
if (FSIOLTXOK == 1U) {
fSIO1TxOK = 0U;
SIO_SetTxData(S101, SIO1_TxBuffer[gSIO1WrIndex++]);
}else {
/*Do Nothing */
}

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

fSIO0TXOK = 0U;

SIO_SetTxData(SI00, SIO0_TxBuffer[gSIO0WrIndex++]);
}else {

/*Do Nothing */
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SIO0 EED ISR [T T, EE R EEITLVET .

SIO0 Z{ED ISR 2T, RE/N\VI7HLT —2EZELFETS,

SIOLEED ISR IZT, EEXREEITLET,

SIOL Z{ED ISR IZ T, ZEN\VIFHIELT—E5ZELET,
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7-8

7-8-1

VLTD

#il: VLTD Ytvhk

TX03 RIJTT5LRSA/\(VLTD, CG, GPIO, WDT) &AL 4> FILTaT S LTT,

UTOBINEENET:
1. VLTD %%
e JA—F¥—k:

disable Watch
Dog Timer

configure GPIO

Y
< resetby VLTD? >

N

A

configure and
enable VLTD

disable VLTD

A

setPGO to HIGH

While(1)

47

CMDR-M374UE-01J



TOSHIBA

YN Ta5S5SLDI—KEERA
FT.IAVFRUTALTEZIELET, ZD%. PGO #H NWR—MIBELET,

WDT _Disable();
GPIO_SetOutput(GPIO_PG, GPIO_BIT_0);

FD#% . VLTD YtybI55%5%AH L. L L VLTD UtyrEShTUWVEFHIE, VLTD DHRE
EFZEEITLN, PGO % LOW LARJLIZLET,
if (CG_GetResetFlag().Bit.VLTDReset == 0U) {
VLTD_SetVoltage(VLTD_DETECT_VOLTAGE_46);

VLTD_Enable();
GPIO_WriteData(GPIO_PG, 0x00);

VLTD YtyhrEh TWSIHEE . VLTD Z&ESHIZL. PGO % HIGH LANJLIZLET,
} else {
VLTD_Disable();
GPIO_WriteData(GPIO_PG, 0x01);
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7-9

WDT

TX03 RIITSJLRSA /8 (WDT, GPIO) DFAYTSLYLTILTY,

LUTOBINEENET:
1. WDT DO##it
2. DEMO1 Tl&.#—/\—70O—3#IIZ WDT YU7%1THT . NMI E|YAAHZRLESE
9,
3. DEMO2 Tl&,A—/A—70—FRiIZWDT U 7%{TL\, BB LEDO #REIEET,

oI55 .L0Oa—KEERA

LUTOI—KIE WDT O#EEDHITY , HEBFREAY 2725/fsys TR ESNA—/\—T0O
—BFICNMI BIVRAHZEFRELET,
WDT_InitTypeDef WDT _InitStruct;

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

WDT ###1EL. ZDH% WDT #HZILET,

WDT_Init(&WDT_InitStruct);
WDT_Enable();

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

DEMO1 Tl&.NMI E|YAHFEERFIZ WDT ZZ1EIZL.LED1 OARBEELELET,
WDT _Disable();

DEMO2 TI&.WDT V)7 %{TL\ BIZLED ZRBSEFT .
WDT_WriteClearCode();

7-10 ENC

7-10-1 fl: EIERHRH

TX03

RIYIxFIJLESA/3ENC, GPIO)ZRAWL =Y T ILTaT S LTY,

LUTOBAEENET:

1.
2.

ENC1 DO #1871t
RA—ILT I AN EEREH
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70—Fv—+

LED_Init
Initialize LED

!

ENC_Init
Set initial struct to register

4

Initialize GPIO for ENC

ENC_Enable
Enable the ENC

While(1)

v

f_enc = ENC_GetENCFlag(EN1)
Get the flag of ENC

g_flag = f_enc.Bit.RotationDirection;

LED_On(LED1);
Delay2(enccount);

LED_Off(LED1);

Delay2(enccount);

50
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INTENC1_IRQHandler

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

v v

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

YoINTaJdS5L0a—FEERBA
TX03 RYTzFILESA/NENC)ERAWNWTHRA—ILI IV RDEEFEETEHHTILT
AJSLTY,

F9 . FlAR—F LD LED ##H#ELET,
/* LED initialization */
LED_ Init();

ENC #IEHLBEAREREL, ENCL Z4)8ELFE T,
/* ENCL1 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;

ENC_Init(EN1,&m_enc);
ENC_SetCounterReload(EN1,0xFFFU);

GPIO % ENC1 [ZERELFT . PF2 £ PF3 X ENC1 ANIZERELET .

/* GPIO initialization */

GPIO_SetInputEnableReg(GPIO_PF, GPIO_BIT_2, ENABLE);/*Set PF2 as
input */

GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG _1, GPIO_BIT_2);/*Set
PF2 as ENCA1 */

GPIO_SetinputEnableReg(GPIO_PF, GPIO_BIT_3, ENABLE);/*Set PF3 as
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ENC1 & ENC1 BV AAEFFFRILE T,

RA—ILIVADEEZERE T 51-8 ENC1 DOREAREHIREERFLET . [ic
#HISCTLEDL #migLET,

ENC Ao hE, EESLI=3 T, F|VAAHIL—F o TEILLET .
RA— LY RN EIARIZEEET BE ENC A924h 10 £TRAE ENC Ao RiE
30 [ZRY.ENC h 4 30 TR HEENC hoVEN 10 ITRYET .

7-11 PMD

7-11-1 fl: G A

TX03 RYZTSILESA/\ (PMD, GPIO) OFATSLYUTILTT,

COFITIEUATEITVES,
1. PMD & GPIO #1841t
2. EMG RERHEH B
3. EMG RERHHANSEEHH~DIREZEL
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o ZO0—Fv—h

main

A 4

PMD_IO_Config()
Configure GPIO for PMD

A 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 ==

PMD_EMG_PROTECT N

Do nothing

PMD_BackToNormal()
Back EMG protection to normal

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

/* GPIO configuration*/
PMD_10_Config();

/* PMD PWM configuration*/
PMD_PWM_Config();

53
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DEMO_U_PHASE E&% {725 &.DUTY E—FIZ U HHEBETY,
DEMO_3_PHASE E&%17215& . DUTY E—RIX 3 MBMIITY,
/* 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);

SHDAURTEEZRELET,
DUTY E—FMAN U B EDIHE. UHBERILHE A TT,

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

PMD B)MEZEFRILET
PMD_Enable(PMD1);

EMG RERHDHEEZTVET . RERHIKEBDIZE X LED4 ZRATL, EMG fR5#
BREHADOBEENARLET  RERHIRETIILVMGS 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(1000V);
} else {
/* LED4 will light off if the condition is not protection */
LED4_Off();

>4 CMDR-M374UE-01J



TOSHIBA

7-12 TRMOSC

7-12-1 $l: TRMOSC

TX03 RJZ15JLRSA/3(GPIO, CG, TMRB, TRMOSC)2EAL-H>FILTOSSLTT,
UTOHNEENET,

1. TMRB O #)#i1t

2. NEBERFIROFE

. JO0—Fr—F
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main

InitGpio();

v

INitTMRB3();
INitTMRB6();

A
InitialTRMOSC();

i

for(i=0; i<0x00400000; i++);

Y
for(RetryCount=0;
RetryCount <= COUNTMAX;
RetryCount++)

A

I0SCAdjustment();

>

djustResult ==
RMOSC_DON

Y

v
TRMOSC_DONE
Output coarse trimmng value
Output fine trimmng value

P~

AdjustResult ==
TRMOSC_RU

Y

v

h 4
TRMOSC_RUN
Output coarse trimmng value
Output fine trimmng value

TRMOSC_ERROR

T AA

while(1);
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I0SCAdjustment()

MeasureWav

e()

A
CalcDiff()

AdjustResult ==

Y v

4

SetTrmOsc() TRMOSC_ERROR

TRMOSC_RUN

@4

o YU NTOYTSLDI—FEEH

GPIO % TMRB 22 ELET .
/* TB6IN function */
GPIO_EnableFuncReg(GPIO_PA, GPIO_FUNC_REG_2, GPIO_BIT_6);
GPIO_SetinputEnableReg(GPIO_PA, GPIO_BIT_6, ENABLE);
/* TB3OUT function */
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_7);
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_1, ENABLE);

TMRB D #)E#A1E%4TL . TMRB D EMEZEEFRILET .
/* TB6IN function */
TMRB_InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER,;
m_tmrb.CIkDiv = TMRB_CLK_DIV_2;
m_tmrb.TrailingTiming = TMRB6COUNT;
m_tmrb.UpCntCtrl = TMRB_FREE_RUN;
m_tmrb.LeadingTiming = TMRB6COUNT;

TMRB_Enable(TSB_TB6);

TMRB_Init(TSB_TB6, &m_tmrb);

TMRB_SetCaptureTiming(TSB_TB6, TMRB_CAPTURE_IN_RISING);
TMRB_SetExtStartTrg(TSB_TB6, ENABLE, TMRB_TRG_EDGE_FALLING);
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N B R FERFERRELET

58 CMDR-M374UE-01J



	目次
	1 はしがき
	2 概要
	3 使用する機能
	4 端子用途
	5 開発環境
	6 機能説明
	6-1 動作モード
	6-2 ADC
	6-3 CG
	6-3-1 パワーモード変更

	6-4 FLASH
	6-5 GPIO
	6-6 OFD
	6-7 SIO/UART
	6-7-1 リターゲット
	6-7-2 UART FIFO
	6-7-3 SIO

	6-8 TMRB
	6-8-1 汎用タイマ
	6-8-2 PPG波形出力

	6-9 VLTD
	6-10 WDT
	6-11 ENC
	6-12 PMD
	6-12-1 例: 位相出力

	6-13 TRMOSC

	7 ソフトウェア
	7-1 ADC
	7-1-1 例: ADCデータ読み出し

	7-2 CG
	7-2-1 例: パワーモード変更

	7-3 FLASH
	7-4 GPIO
	7-5 OFD
	7-6 TMRB
	7-6-1 例: 汎用タイマ
	7-6-2 例: PPG波形出力

	7-7 SIO/UART
	7-7-1 例: リターゲット
	7-7-2 例: UART FIFO
	7-7-3 例: SIO

	7-8 VLTD
	7-8-1 例: VLTDリセット

	7-9 WDT
	7-10 ENC
	7-10-1 例: 回転検出

	7-11 PMD
	7-11-1 例: 位相出力

	7-12 TRMOSC
	7-12-1 例: TRMOSC



