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7-3-3  f5l: NORMAL <-> IDLE BE—RZER ...oovieccccreireeeeeiseeeneeeens 33
7-4 4 > N 34
7-4-1  f51: SRAM D U=F/ITAB oo 34
7-5 [ N o OO 37
7-5-1 {5l FIASN _USEIBOOL........coveceeecevceeeeeeiecee e sesie st naenaees 37
7-5-2 Bl FIASH_SWAP.......iveiecieeicieeeiec et 41
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1 [FLKE

AYLTNLTOTSLIE. BEEHTAITMPMA6IXETY . KH T ILTO5 S LIE. EHEMCU
NBEEEZBEM TETTALSICHETWET . BT ILTOSSLRAO—ESEZRYHELTEFIA
THET DERHEEEEZIESEDIENTEET,

AR F2AURTIE, TMPM461F15FG/TMPM461F10FG #&R 9 &80 & " TMPM461x"ERELET,

2 M=

TX0ARY TSR SANETROLSIZFERALET,

User Application
Application Programs

<>

TMPM 461X  Peripheral Drivers
apc| cc| cpio| wor| oFp| TRe | MPT| o0 1 yp
Tx0s CMSIS Dv | Drv| Drv | Drv | v MM 'S?VT Drv | Drv
Driver
EXB FC | UART| FUART| CEC | uDMAC| sSSP RTC | RMC
Core Peripheral Drive# R Wl B | B || BV B | W ST || B0
TMPM462x Peripheral Register Inga(erfr;;i)ttic\)/fctor
Hardware TMPM461x Hardware
3 ERI 51
Wae FrRIL ERIRER

cG IavYxT fEHA

PLL PLL6 & &
ABUINAE—F - £/ (IDLE /STOP1/STOP2 £—FK)
SysTick - REMA
DAYVFRYITRAT

- /M
(WDT)

INTO RIEMA
SHERENA A INT1 R{EHA
(INT) INT2 KA

INT3 RIEA
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Wae FrRIL ERIRER
INT4 REA
INTS REA
INT6 REA
INT7 REA
INTS RfEA
INT9 RiEA
INTA RiEA
INTB RfEA
INTC RiEA
INTD RiEA
INTE REA
#R(CG Yo7 IILIZEI+5 STOP E—FK
INTF PEOER)
INTCECRX | {#f(CEC)
INTCECTX | {#f(CEC)
INTRTC f#A(RTC)
INTRMCRX0 | fEF(RMC %21{g)
INTRXO & FH(SIO/UART)
INTTXO {5 FH(SIO/UART)
INTRX1 {5 FH(SIO/UART)
INTTX1 {5 FH(SIO/UART)
FERE—4 vk, SIO @{EFIHE. UART
SI00
FIFO)
Slo1 fER(SIO @IS HilEn)
SUTILF R SI02 @
(SIO/UART) Slo3 {EFH(UART FIFO)
Slo4 RiEA
SIO5 RfEA
TMRBO FEACRLR21<)
TMRB1 {# F(CEC)
TMRB2 RiEA
TMRB3 RiEA
TMRB4 RiEA
. ... | TMRB5 KA
16 %vw'fw’m% TMRB6 ER(PPG )
H2>3(TMRB) ——— pryree
TMRBS8 REA
TMRB9 REA
TMRBA REA
TMRBB REA
TMRBC REA
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Wae FrRIL ERIRER
TMRBD REA
TMRBE REA
TMRBF REA
[B % #uk& 0 [E1 B8 (OFD) {5 FH(OFD)
BERANEER(LVD) fERA(LVD)
AINO £ (ADC)
AIN1 RiEA
AIN2 RfEA
AIN3 RiEA
AIN4 RiEA
AIN5 REA
AING REA
AIN7 REA
AINS REA
. . AIN9 REA
12EvYRA/DaV/IN—73 AINLO prprers
AIN11 RiEA
AIN12 RiEA
AIN13 RiEA
AIN14 RiEA
AIN15 RiEA
AIN16 RiEA
AIN17 REA
AIN18 REA
AIN19 REA
uDMA 3> kO—5 {# FH(DMAC)
Y7ZILEaA4Lo8YY BR(RTC)
(RTC)
12C0 fFERA(12C 215)
12C1 RfEA
[2C /AR 12C2 fEA(I12C %1E)
12C3 REMA
12C4 RfEA
AT IAS T o BR(SSPO
’ SSP1 {3
T—2X(SSP) <<po s
FERHK YT ILA | FUARTO {# F(Full UART)
271 —Z(UART) FUART1 REA
R IR RMCO HARMC ()
(RMC)
16 EvFZBHSA4T | MPTO {#R(IGBT: PPG H )
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(EBIF)

Wae FrRIL ER/IRER
(MPT) MPT1 REMA
CEC {# F(CEC)
ki N -~ —
HERINRA A TT—R W R(EXB)
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4 Yn¥FF&

AYoTNT7aFSLIE. BRBEICEZSTMPMA62xAFEMA—FE#{ALTTFAFEATULVE

¥ LIS ImFRBZESRALES .

Pin No. Name Usage
6 PDO EBIF ADO / SC3TXD
7 PD1 EBIF AD1 / SC3RXD
8 PD2 EBIF AD2
9 PD3 EBIF AD3
10 PD4 EBIF AD4
11 PD5 EBIF AD5
12 PD6 EBIF AD6
13 PD7 EBIF AD7
14 PD8 EBIF ADS
15 PD9 EBIF AD9
16 PD10 EBIF AD10
17 PD11 EBIF AD11
18 PD12 EBIF AD12/ IGBT GEMGO
19 PD13 EBIF AD13/ IGBT MTOIN
20 PD14 EBIF AD14/ IGBT MTOOUTO
21 PD15 EBIF AD15/ IGBT MTOOUT1
138 PBO LEDO
139 PB1 LED1
140 PB2 LED2
141 PB3 LED3
110 PJ4 SWO0/sw4
95 PH4 SW1/SW5
96 PH5 SW2/SW6
97 PH6 SW3/SW7
91 PHO AINO
66 PF13 CEC
150 PCO EBIF A16
151 PC1 EBIF A17
152 PC2 EBIF A18
153 PC3 EBIF A19
155 PC4 EBIF A20
156 PC5 EBIF A21
157 PC6 EBIF A22
158 PC7 EBIF A23
159 PC8 EBIF ALE
161 PC10 EBIF CS1
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167 PK2 EBIF BELL

168 PK3 EBIF BELH

169 PK4 EBIF WR

170 PK5 EBIF RD

163 PKO FUART UTOTXD

166 PK1 FUART UTORXD

171 PK6 FUART UTOCTS

172 PK7 FUART UTORTS

86 PNO [2C2SDA

87 PN1 [2C2SCL

78 PG4 [2COSDA

79 PG5 [2COSCL

65 PF12 RMC RXINO

131 PL3 RMC RXIN1

38 PF1 TB6OUT

54 PF3 SCOTXD

55 PF4 SCORXD

56 PF5 SCOSCK

57 PF6 SC1TXD

58 PF7 SC1RXD

59 PF8 SC1SCK

33 X1 High frequency resonator connection pin
35 X2 High frequency resonator connection pin
46 XT1 Low frequency resonator connection pin
48 XT2 Low frequency resonator connection pin
47 MODE MODE pin

49 RESET Reset signal input pin

173 BOOT BOOT mode control pin
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5 FARERE

TERICHRREDERERLET,

ﬁ—*PC( Terminal software)

X

—> SRAM

TMPM461x
VR <«—>» ADC UARTO
CG IGBT
TMRB RTC
LVD OFD
WDT RMC
KEY, LED
’ «—> 10 CEC SSP
EXB
FLASH [ |2¢C
uDMAC
FUART
1. N—FHz7:
TMPM462x B fi-R—F (FEFE &)

TMPM462-SK §Effirk—K

2. RFEY—IL:
. IAR:
1) J-Link: IAR J-Link-ARM 7.0/ J-Link 6.0
2) IDE:IAR Embedded workbench 6.50.1 version
o KEIL:
1) IDE: KEIL uVision 4.60
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6 HRE

6-1 EIMFE—FZER

AT NARIE 4 DDEEE—FAHYFET: NORMAL, IDLE, STOP1, STOP2

> NORMAL E—F:
CPU a7 B LUEBRN—F I 75 RI/AvI THESELE—FTY . UvMEREIL.
NORMALE—RIZHZYFET,

IDLE, STOP1, STOP2 D& E—RIXEHEENE—FTT,
BHEEBBENEFABITTRICE. DXATHIEHIL RS CGSTBYCR<STBY[2:0]>IZT IDLE.
STOP1, STOP2 DL \FNADE—FZERL . WFI (Wait For Interrupt) i 5 & ETLET,
R STOP1E—FDHFHTINTOTSLIZEENET,
> STOP1 E—F:
STOP1E—FTIF. $RTOABEBEAIELELET , STOPLE—FIBRBRENSHE, STOPLIE—F
ABTTIERMDEEE—FAERL. BEERBLET,
fR: STOP1 E—FDHYUTINLTATSALIEZ CC DFIZEFNTLET

Instruction (WFI)
NORMAL STOP1
mode mode
Interrupt

6-2 ADC

ADC AAF¥RILICEHGESINT- VR2 DEEXE#RLET . COEEE ADC TRIEL, R—FE®D 4
LED ZmigstEzd,
BELRNILABWVEARERINECGEYET,

BiES—4 R

AD OV N\—4%Y Iz 7 )ybLET,

AD OV N—2A OV BEEHFRAILET,

AD AV N—RRATYRF—5—90vI%EHREL. R—ILREEZE YT T LET,
AD OV N\—ZAAFvIL: AINO ZERLET,

AD OV /N\—A)E—rE—FZHALET,

B|YAHE—RERELET,

o 0 A~ w DN R
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7. VREF % ON IZtvykLET,
8. AD ZHiftRLET,
9. ADZEMMNTETLEL, $#EREZMEBL.LED IL—THBAE—FORARIZFERALET,

6-3 CEC

CECIiFMNST—RERIELET . PCONA/S—F—IF LARFI—FE VR EBE YR D T—4
FEELET .
YU TNTAT S LMNCECAYE—U T —RECECTAUIZEEL. BRFICPCO/NA/8—F—
SFIARG—FEYREBE YD T—4ZEXELET,

SHEAR—FAOOCHILTRLR =E

INAIN—B—ZF JLIZTPCHF—AR—RZY, £ (X BV F—2 T LCECIEEAvE—D
#EELET  LTIEYHR—FFBCECAYE—D NI AF—TT,

PCH+—HR—k: JEIVF— CECAyt—o

1 [1] Power (pass through)
2 [2] System standby

3 [3] Play (pass through)
4 [4] Stop (pass through)

Power (pass through)CECT—%44§l:
CEC_Send: XX 44 40
CEC_Send: XX 45

System standby® CECT—%445l:
CEC_Send: EF 36

Play (pass through) MOCECT—44l:
CEC_Send: XX 44 44
CEC_Send: XX 45

Stop (pass through) OCECT—%4:
CEC_Send: XX 44 45
CEC_Send: XX 45

R BETRLAT—EEXX (A—FFHEREISKRTE) TY . FRET —FTFMIREIC
KEFELES,

CPUMSTOP1E—RH[ZCECAYtE—I%#Z{ELI-5E . CPUIINORMALE—FIZIEIRL.
CECAYtE— D ZENEEITVET,
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6-4 CG

6-4-1 STOP1

CPU OEI{EE—FE#ZHELET , NORMAL & STOPL D 2 E—KDHHHR—KLET, /3 T—
EF—FREYYBZBIZITF—FHLTEELY,

BEDE—F | 703V (RM4YF) Bk LED &R
SW1 #ifd9 UART H A
NORMAL NORMAL-> STOP1 | “NORMAL MODE” »"STOP MODE”
LED 0,1,2,3 &HTLE T,
F9 SW1 ZBfL. X UART H A
STOP1 [CSWO#BLET, | STOP1 >NORMAL | “STOP MODE” »” NORMAL MODE”
LED 0,1,2,3 #R4TLFET,
6-4-2 STOP2

NORMAL & STOP2 @ 2 E—F#ERALET,

HEDE—F FOaAV(RAYTF) BhE LED &R

NORMAL CG_SW # OFF NORMAL-> STOP2 | LED 0,1,2,3 ;E4T
CG_SWZONL. &
[ZHEREIVAAHZEFEAE

STOP2 X472 SWE ON Lz STOP2 >NORMAL | LED 0,1,3 s4T
ER

e

CG_SW (& SW1 T, S MBA N EIVAAIE SWO ZFERLET,

6-4-3 IDLE

NORMAL & IDLE @ 2 DDE—FZEALET,

BEODE—F FHav( RAYF) Bk LED &R

NORMAL CG_SW # OFF NORMAL-> IDLE | LED_SW = XT. ZD LT
CG_SW#ONL. &Iz

IDLE SEBANEIYAAHE IDLE >NORMAL | LED 03 4T
ONLZEY,

e

CG_SW [ SW1 T, S EBA N ENVYIAAE SWO ZFHALET , LED_SW (X LED2 Z#HLE

j—o

10
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6-5 EXB

CDOHEEEILEHEAR—F D45 SRAM &) —R/SAFTE, TILFITLIRNRE—RTIE 16 Ewk/N
ATEYrENFET, SRAM D A.C A% (cycles time) (. SRAM FyTDT—42L— &S HEL
TLEEELY, ZTTIESMER SRAM ELT 124K /3D 1IS61LV6416 #FEALET ., HEHIHFICDLY
TR ESBLTZEL,

MR

1. TMPM462 sEffifi—K M AD[15:0]& 1S61LV6416 SRAM M AD[15:0]%#E#LE T,
TMPM462 sHBEIAR—F D A16 &£ 1S61LV6416 SRAM M A15 Z#EHLET .
TMPM462 $Ffi/Ri—K ? CS1,. WE. RD. ALE. BELL & 1S61LV6416 SRAM 0 CE. WR. RD.
OE. ALE. LB, UB ##E#HLET .

6-6 FLASH

6-6-1 FLASH UserBoot

COF7TVr—2avE. A ISYV A AT DHEERUVBESTAAHMEEFITVET,
ZOTATSLIE VU LFYTE—RD/—TILE—REA—HP—T—rE—RTEFTLET,
—eybEE: E—FHIE. EEAHIN—F(T5v 2 API), BiiE )L—F O CTRESNET
E—RHIEL—F: A—Y T, E—FFLIE/—TILE—FDHEETVET,
R IL—TF 2 EEFAHIL—F % Flash > RAM ~NERELET,
CEEAHIL—FRAM ETEMEL, 7592 tDTOSSLAETOSSLBDI—REANE
ZAFET,
—7045 54 AB (VEYREIME)[TERICTIS YL AR [CEERAFATUVET,
—70%'5.L AIB(A: LEDO /iR, LED2 f%T
B: LED1 miR. LED3 f%T)

VHREE (X, TR S L ADNRIIZBELET,
—SWO F—IFY v rEMEDE—FHIEIZELET,

SWO F—A\fEhi=iHE > 21— —J—rE—FTT,

SWO F—HBEINTLVELMES > Normal E—F T,
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Flash

\J

Block n: Program B

RAM

Block m: Program A

(b) Programming routine

Reset Procedure
(a) Mode judegement routine

(b) Programming routine
(c) Copy routine

BEL—4 R
(1) EREA

HEAR—F D)y BENTTHNET,
MEATOS S L A NIV 1 ROM AKRIShEELET,
LEDO A EiEL . LED2 [ 5 4TLET,

Flash

Block n: Program A

Block m: Program B

Reset Procedure

(a) Mode judegement routine
(b) Programming routine

(c) Copy routine

(2) SWO F—%#LTLAREIZYEyrEL TSN, FD%, SWO0 F—% B L TEEL,
SHEA—RIZU Y MLEBEITWES: EFAHFTOTSLNEENIEIZK>T RAM

[CERESNFET,

ZDH. 77V aNDTOTSLALEBBANBDLYET,

(3) FHER—RIFEBISY TR TP ICk>TYYLET,

ZD#%.TAT 5L B MNITva ROM ~AEIMSHEMELE T,

LED1 A &i®L. LED3 A EATLET,

(4) SWO EHLENSYYLET, ZD® SWO BT &, FIBQ)ZTLVET,

(5) SHER—RILYIRYTTIC&k>TEEIICY YR LET,

ZFDH. 7721 ROM AMEMEN-TOT S L ABTELFET

LEDO A EiEL . LED2 AASE4TLET,

12
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v

Normal mode
1) Reset
2) Run Program A

v

User boot mode

1) Reset

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

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

70—Fv—h

Mode judgement
routine

User boot mode

Copy programming routine

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

L]

Run Programming
routine in RAM

‘A@B

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

6-6-2 FLASH_Swap
DY TNTOYT S LI Flash FS54/8 APl #E-> TR IV THERITLET,

ZDTOISLIEE VU NFYTE—RD/—TIILE—REL—F—T—FE—RTEITLET,
E—RHEL—F: A—HFIT—rE—FFEFX/—TIILE—FDHEFTLET,

" ADYTIN—F: ATy TARVRERDYTHEBRIATURERELI-TOY 5 L% RAM ETLE
ED

‘LED 75v>a)l—F2: LED 759 a7ay S ALK/ —<ILE—RTEFTLET,

—7045 5L AB [XFBFIZTSVL AT DEED Block [TEZAFNTNVET,

13 CMDR-M461UE-01J
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—70455 L AB X LED 25y a)l—F U USNRIL T,

—J0455 LA [ZLEDO ZHATL. A4S 5L B IE LEDL ZHATLET,

VEPREEIX. OS5 L A DRVIZEELET,

—SWO F—I3)yraEDE—FHEIZFENET,
SWO0 F—mfEnf-1§4& > 11— —T—rE—FTY,

SWO F—HFENTULVELEE > Normal E—KTY,

—7Ja55 4L AB (UEYREIE) IXERICTTYY A ARYIZEZTAFATVET,
—70%5.4 AIB(A: LEDO #iR. LED2 =T
B: LED1 /iR, LED3 f%T)

Flash

Page 2 and 3: Program B

(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LED1)

Page 0 and 1: Program A
(a) Mode judegement routine
(b) Swap routine

(c) Reset routine
(d) LED flash routine (LEDO)

Flash

|
RAM
o | (b) Swap routine _
Set swap routine

Page 2 and 3: Program A

(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LEDO)

RAM

(b) Swap routine

Page 0 and 1: Program B
(a) Mode judegement routine
(b) Swap routine

(c) Reset routine
(d) LED flash routine (LED1)

BiE—H R

v

Release swap routine

Flash

Page 2 and 3: Program A

(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LEDO)

Page 0 and 1: Program B
(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LED1)

Flash

Page 2 and 3: Program B

(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LED1)

Page 0 and 1: Program A

(a) Mode judegement routine
(b) Swap routine

(c) Reset routine

(d) LED flash routine (LEDO)

14
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1) IAR %t ® EWARM %#§IZERBALET
EWARM %315 EIF, PC & J-Link. J-Link LEHEAR—FEEHELFET . TDE.
"Flash_Swp_A"J—JZAR—RZHEFET,

2) A A=a—[Project]hi>[Options|ZEIRL. AT ar A4 7RI EREET,
[Debugger]h* s [Download]*=a—%%")w%- L. "Override default .board file"F v IRy
DREFULET,

ARAUED) v LT, "Flash_Swp_A\IAR\res\Flash_Swp_A for_M461F10.board
(Flash_Swp_A_for_M461F15.board)"#:&RL. OK KA %=V )y LTEA7aI ZFL
9,

3) AAA=a—[Project]h is>[Download]-[Download file]&ERL . Z D
"Flash_Swp_A\IAR\res\Flash_Swp_A.out'#$§%EL. "open'&o v ILET, 7ovia
A—4—I[& Flash_Swp_A #EESNT=TOvIICEETAAET,

4) 2)& 3)E#EYIRLET , board I7A LI
"Flash_Swp_A\lAR\res\Flash_Swp B _for M461F10.board
(Flash_Swp_B_for_M461F15.board)"#§ELET .
"Flash_Swp_A\IAR\res\Flash_Swp_B.out"lZ, Flash_Swp_B ZiEEsnhi=TOyo~5
Hro—KkLET,

5 FHBEAR—FDUEYbREEAD->ATLET  LEDO BARiLET

6) SWOZEAULIzFE. I RAVEAL>HILET  AVYTWNEIE T §5H& LED2
MNRITLET,

7) SWO%AILFEY,LEDI ARBLET

8) SWO ZEAULIzFFE. UV RAVEFD>AILET , ATV TRBRUEINE T 5L,
LED2 AARATLEY

9) SWO%#7IL%FY,LEDO A mimLFET

R

<1> EMEZ BRI HESILFIE 6)I oFIE 9)ERYRLET,

<2> Flash_Swp_A.out & Flash_Swp_B.out (F7 74— avizHHhE TEELTHELK
Pt AW

6-7 FUART

ATOTSLIZENT, )L UART #IEE FIFO ZIENTEETT,

ATOTSLIE 64 BOEKDT—42%7)L UART FrJL 0 ® UTOTXD IHFMDIZEEL.
UTORXD IHFMDT—2EZELET, M ILAASYF SW0 B4V DIFE . KTOTSLIZZE
FIFO oD T—25RAHLERIBLET . T—2DHAHELIER{E FIFO NEIZHDETLEFYE
Bho M ILAAYF SWO BNEEA T, 2 blio1=5E. KTOS S LK UTORXD NZ{ELE-2
T—ADZEAELERTLTWET . TR TOTSLIXERET 4R ET —ALHELET,
RIETANREET —FELEA—DIHFE . UART [T'SAME"ZH ILET,
RET—ANRET—2LRELDI5E . UART IZDIFFERENT' 2 AILET,

ATOTSLIE N—Foz770—HEEREDHER DO 2 BIETTHIENTEET,
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1[@EA:

SET—ANREIET—2ER—THAHA. UTORTS £ UTOCTS /N—Kz7o7O0—Hl#H%E (- —
TILIZLTLEZELY,

2M\A:

SET—ANEET—HEELDE A, UTORTS £ UTOCTS N—KRHz770—#H#HETst—7
JUIZLTLEELY,

wWE:
AR —K @ UTOTXD ifF& UTORXD i+, UTORTS #fiF& UTOCTS nFEiEfiHEL TEE
LYo

6-8 GPIO

COHUTILTATSLIFRYTTSILESA /30D GPIO Z{EHEL . LED MR E. LED ) ST/ E LT
TUWET,

6-9 12C

ZOYTNTATIALIE RYITTFILRSA/30 12C ZFEAL. 12C NADRAL—TE—FRL
BETLET,

FHMEAR—R D 2 AD 12C /3R (12C0 & 12C2) #HEHELET

RAIXI12C NRDIRFE—RTEMEL. A AL 12C NRADAL—TE—RTEMELET .

12C EYVAAFFRALTI2C NADY)—KISA ETWVET,
[2C IXRADRAL—T 1|

I2C AL—T (12C0) (X 12C Y R% (12C2)M5> “TOSHIBA'#Z{ELET .
ZIEWRITX UART E A AICTHRTEEY .

[2C2 (RARA) &£12C0 (RL—D) 7L DERLA:

K3:12C2 to 12C0

SW3 #4233 3%E. XFF| “TOSHIBA” & 12C2 (RARA) M5 12C0 (AL—T) ~ZEfELE
ER

Write Over
K1: Show 12C0
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SW1 %423 3EXFF] “TOSHIBA” % 12C0 (AL—T) AZELET .

TOSHIBA
[2C2 1o 12C0O OK

6-10 IGBT

6-10-1 1§ PPG HA

ZOYUTINTAT S LI, IGBT FS54/3& EMG #EEIZ &Y PPG H A% #IfHT 516, S ERKY
HEEDISIFERTHINERLET . MPT F¥ /L0 (IGBT0) Z#ERL. PPG jE#2A MTOOUTO
MoERESNhET,

EVERE:
Hre i F 4 i F&S A AR—F
Trigger input MTOIN 19 PD13
PPG output MTOOUTO 20 PD14
EMG input GEMGO 18 PD12
BiES—4 R

1. R—k GEMGO %"High”(Z9 %71=%.DVDD &EHLET .

MTOOUTO 4 ARXa—F 2L TEEL,

BRI AL, LEDO D & 4T, MTOOUTO MSRM AN EEHELET .

MTOIN % GND [T T 5& L TY IO HNERINFET DT LW ITHREET .

IGBT #ATIF AL TY TV D-HENEERIELET . REFIZ PPG K% MTOUTO0 M it

ALFET,PPG (9L 50us T, Ta1—T4 50%TT,

. GEMGO % GND IZ##LFE T, D% T < PPG H M LEFEY, LEDL ARATLET,

7. GEMGO # DVDD [ZEBEE#HELET . LED1 %4 JLTEMG KEEZX v ILL. ZD®RFIE
4ZxBYRTE BERBEEAILES,

ok N

6-10-2 2f8 PPG H A

COYUTINTAaTS LI, IGBT FS54/8& EMG #EE8I1Z&Y. 2 48 PPG H A% 43 2a< R
DEEAEERLTVET , MPT Fv4/L 0 (IGBTO)ZH L. 2 8 PPG E#A MTOUTO00 &
MTOUT10 o EmEhET .

EERE:

e | T4 | WFES A AR—F
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TOSHIBA

PPG output 0 MTOOUTO 20 PD14

PPG output 1 MTOOUT1 21 PD15

EMG input GEMGO 18 PD12
BE—TUR:

1 GEMGO ¥#f#F& DVDD ##EfL. TILT7YTILET,
2 MTOOUTO #fF& MTOOUTL ¥ FE& AL ORI—TFIZHRELET,
3 SW7#%#OFFL%EY,
4 ERZHRAL.LEDONRLTTHILaMRELET . TDE . MTOOUTO #imF+° MTOOUT if
FHOLMEEEAE ASNTIVGEWNIEEHERLES .
SW7 % ON LEY,
IGBT 24 YW ETEFRIAT HLREEFICZ PPG iERZA MTOOUTO & MTOOUTL MHEREETEE
T2 D PPG ERH A ILIE, 50us TT 1—T1 40 %TY, (high L)L :20us),
MTOOUT1 [ MTOOUTO &Y 25us BhET,
7 SW7%OFF34&.PPGHAZELELET,
GEMGO % GND [Z##i95&. PPG H AIXfE1EL. LED1 AEATLET
9 GEMGO % DVDD &##i9 5&. LEDL % OFF LT EMG REEZF v wILLET . TDE..
FIE 5 E#TH ERENRRINET,

o O

6-11 LVD

COHUTILTATS LK LVDIZE->TETREEZRHELET,
EENABREEELYVIELESIL UART IZLOWER 2 ALET,
EENABREEFELYELMES L UART [Z*UPPER'ZH ALET,

6-12 OFD

ZOFIERY TS ILESA/N(OFD)EE AL EL TR SLTT,

IRy NOFDIEHE BRBH LB AL L LED1ZRRLET

709y NOFDRH B R MEHEHB A 5L, OFDIXIIORAD YL EERLET . ZDERYILIT
N)yhEh, OFDY VIS5 B vhdhET . SOV VRIS M EHEhdE. OFDIET 1
tT—JILERYLED2ZE RBLET,
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6-13 RMC

COBIFIEIVESDREETL., TA—FLET ., Ta—FEh =T —42IL, UART H AIZTHE
TEFT . NARLA—RFELETFLRAO—FIE  HEX B TRERESNET,

=KX RMCHUTIL
RMC_1: XX XX
RMC_1:YY YY

&

=® RV INRTE
RMC_1:
RMC_2:
RMC._3:
RMC_4:
RMC_5:
RMC_6:

OO W|IN|F

6-14 RTC

ME RTC =7 AL. Bff-FritE UART HALFET,
FIHAZRE O B f: 2010/10/22 12:50:55 (24 B &R F)
B 18

UART tH 73

2010/10/22
12:50:55

6-15 SSP

T—AREEEL. TR, ZIET —IEHRALET ZIET AINEELLLDER—DIFE . LED2
L LED3#HUTLET . A—THLMES . LEDO & LED1£EALTLET , Z1ET—42IX UART H AIZ
THERRAIRETT,

UART H 71:

SSP RX DATA:
XXXXXX
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6-16 TMRB

6-16-1 FAB24M4~

AHYUTILIE MCU DEAIEFELT, RAFAIYERELET,
ErEE A& 1ms T,
ZDAAIEEL 15(500ms TAY . 500ms TA )@ T LED milZITLVET,

6-16-2 PPG H A

SWO Zf#LY, Ta—TAHZED PPG(TOY ST TIVERR)DEREHEALET,

Ta—T 1% 5 BBE(10%, 25%, 50%, 75%, 90%)(CE B TE, KX UART HAICTHRETESE
ED

BIEBATHEPPG E—FRIZAY, PPG HAZMBLET,

SWO 23 ZETTa—TAZEELET,

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

6-17 SIO/UART

6-17-1 UART

ZOBllE.C EEDEZLEAHRASAT SO stdin, stdout DYEA—4YbEITLVET,

Stdin, stdout ##(Z UART ~NRELET ., 7TV —arm ik printf() BEEHERWNT, 2UT7IL
R—DoT—2ZHNLET,

e

CO UART FrRILIETERBITIL UARTO ZERALET,

6-17-2 UART FIFO

ZDHIE. UARTO MB"TMPM4611"ELVST—4R% FIFO Z{E AL - UART3 ~NEELET . =R
FFIZ UARTO (X" TMPM4612"&LV5 T —4% FIFO ZfEALT- UART3 Mo Z{ELET .
Resetldx()EEDRETIZTL—URA2 &R E L TS, RxBuffer="TMPM4612"&73Y)
RxBufferl="TMPM4611"£ 7% 5 £ ELF-TL— ORI TELLET .

6-17-3 SIO

CDFIE, SIO EDa—ILEFALTRPRDEREEZITVET,
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SIODF¥RIL 0 EFYRILLEFERAL. oD FrRIILBTRBRX T —2EEELTVET,
(TXDO & RXD1, TXD1 & RXDO, sclk0 & sclkl ##&#iL TEELY)

6-18 DMA

RY2TIWTOFT I LTI, & uDMAC 2=vbOT—4FIMHAIZ 1K O RAM f8EiZE D K52
BRI EMNERLET, TEAYUTILTOSSLTIE, RAM FEE D "src" M S dst' N T —RE 5k T
B51=HIZDMA DY I+ 7 ) AEFEALET,

BV

1. uDMAC A=vhkAZRDEIIZHEAL, EEFATEN—RRIAT  FrRILEAI—T )L,
RRVBEDFYRIEAR—T IV AT —2OFERA. BEEEEZERALET,

2. WAL 1K O RAM fEIUEEEICHI AR —R T RLRAE R ELET,

3. VYILMIITNIARABRET—RERE. flHT—2BEICERET —2E2EZTAAFET,

4. RB/ETTH.DMA 1=yhAZHAILET,

5. DMAC_BASIC E—FMBIRESNTWDIEE. EENTE T TIETEENAEZIITHITE
9, DMAC_AUTOMATIC E—FHBIRSNTWDIHE . B AT T 3 5RIIC—ER)HEH
FFY,

6. BRESTETEHERALLE. XEREEEXOT RELEKT 5,

6-19 WDT

OAYFRUTEATIE. BEIOVIIELT S STOP E—FTIXERATEEFRA. YV Th
N, ZDEIFIFREYTRALTIENEZELY, SystemInitO B TEMIZHYET,

B —TVRX:

1.

BRERFEORELAVEA—F—N\—J0—FOEELLTD WDT EIYIAHEREZITL.
WDT Z#JE81ELFET .

220 WDT AY Y7 ILAHY . DEMO2 [EXVOERICTUIYEZONET,

DEMO1:

BAI—F—/N\—TO—FITNMI BIVRAAHZEZFRLEL. WDT 29V T7LET,

DEMO2:

DAVFRYTRARFEL DR RZH) FA—REEE AR, IAVFRITEAIhIU5%Y
J7LET,
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7 JYIbox7

AYTrHI7IE. TMPM461 MCU ) F E4ge

o435 LTS,

FHEAR—F ETEMERER T A0S TILT

BTN TOTSLDEREIZIF. FFDRSA /=Y Tk, KLU IAR EWARM, F7=[% KEIL MDK
HFTHEEALEEN, BT LT O s O EER LTS,

D—JAR—REELTOD I L LT DEY T

IAR EWARM:
[—-WDT_NMI

-APP

| main.c

| tmpm461_wdt_int.c
| tmpm461_wdt_int.h
|

—Tx04_CMmsIS
| | system_TMPM461.c
| | system_TMPM461.h
| | TMPM461.h
| |
| Lstartup
startup_ TMPM461.s

—TX04_Periph_Driver
inc

| tmpm461_cg.h

| tmpma461_gpio.h
| tmpm461_wdt.h

| TX04_common.h
|

|
|
|
|
|
|
| Lsrc
| tmpm461_cg.c
| tmpm461_gpio.c
| tmpm461_wdt.c
|
L-TMPM461-EVAL

led.c

led.h

sw.c

sw.h

22
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KEIL MDK:
-WDT_NMI
-APP
| main.c
| tmpm461_wdt_int.c
|
—Tx04_CcMmsIS
|  system_TMPM461.c
|  startup_TMPM461.s
|
—TX04_Periph_Driver
|  tmpm461_cg.c
|  tmpm461_gpio.c
|  tmpm461_wdt.c
|
L-TMPM461-EVAL
led.c
SW.c

TMPM462-SK EHER—FEDTAT IR T 7 A ILIE+-SK TA LA [T TLVET,

7-1  ADC

7-1-1 . ADC F—41—K

R1JZxFIJLRS4/8(ADC, CG, GPIO)ERAW =Y 2T TAT S LTT,

COTIHRUTZEITVET,
1. ADC FBREL#HLEITVET,
2. AD E#:DFIRE AD ERBERDHEAHELEITVET,
3. IL—THBAE—FDFRARIZAD TiEREZHRALEY,
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e JA—F¥—h

main

A
‘ ‘ Software reset ADC unit ‘ ‘

v

‘ ‘ Enable ADC clock supply ‘ ‘

I Set ADC clock

‘ ‘ Select ADC input channel ‘ ‘

v

‘ ‘ Enable ADC repeat mode ‘ ‘

v

‘ ‘ Set interrupt mode ‘ ‘

v

Turn VREF on and wait at lease 3uS
to ensure the voltage is stable

v

‘ ‘ Enable AD interrupt ‘ ‘

v

‘ ‘ Start ADC ‘ ‘

‘ ‘ Initialize LEDs ‘ ‘

ADC finished ?

Y

‘ ‘ read ADC result ‘ ‘

v

get the real ADC result
without other information

'

Change the loop
blinking speed based
on AD result

L]

o YU NTOHTSLDI—FEEB
=2 AD aAv/N—Fa=yrE) vk, 7099 EEEHFAILET , AD av/N—2o0v9
FRIRLET, FrRIULEERL. JE—FE—FRZAR—TILIZLET, BIYIAAE—FEHRTE

LES,

[* Software reset ADC */
ADC_SWReset(TSB_AD);

/* Enable ADC clock supply */
CG_SetADCCIkSupply(ENABLE);

v N

24
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VREF%#ONL.,BEEMNRETHET3us FbFET,

AD E|Y;AAZEFFRIL. ADC EN{EZEFAILET

AD ZHEFAIRLI=% . AD TR TEIVIAH TSV EHLET ., TDH% AD TREREHH
HU.LED I—FHBAE—FOFRBIZFEALET,
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7-2

7-2-1

CEC

fl: CEC %£52{E

~1)TxF)LES4/3(CEC, RMC, GPIO, UART, TMRB, CG)ZAWLM=H 2T LTRT S LTY,

COTIEUTZEITVET,

1. CEC
2.
3.

REELMBLZEITVET,

CECav FR#&E{ELET .

CEC 7—A3%%2{ELET,

ZA—Fr—b:

main

A

TMRB initialization
SIO initializationfor UART
RMC initialization

:

PORTK setting for CEC
CEC function enable
CEC function initial setting

|

CEC interrupt enable
CG setting for sleep release
TMRB run

»
>

Clear flag_cec_rx_end

Send the received CEC data to
PC,display format:

TMPM462 CEC Demo

CEC Received: 0xXX 0xXX 0xXX

Y
\ 4

Clear req_cec_tx

Standby CMD?

J

Cec_tx_standby

Pass through CMD?

Y

v

Cec_rmc_through(CMD)

HYoIN7055.L0a—KEEREA

%9, GPIO % CECIZEXE

LET,

26
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CEC Z&%7IL. CEC O#HRELITLET

INTCECRX & INTCECTX & aILE Y,

CEC OEZIEZRBLET
RARPC ~ CEC T—4ZHAILFET,
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/* do nothing */
}
INTCECTX E5AA/N\VRSATT—2EELREBEITVET,
INTCECRX EliAA NV RSN TT—2Z{ENEBEITVET,

7-3 CG

7-3-1  fjl: NORMAL <-> STOP1 E—KZ®
RIJIZx5)L-F54/3(CG, GPIO, UART)ZFERALI=Y > T ILTOI 5 LTT,

COFITIEUTEITVET,
1. EKWLE CG EENETE
2. NORMAL £—FK& STOP1 E—FDYIYEZ Ak

e JA—F¥—h
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( cG_ModeSwitch )

4
System_Init
Initialize system and
configure GPIO LED UART

v

Enable GPIO INT and set external
interrupt to wake up system

While(1) <

Mode_Judgement
Judge current mode, whether to
go to stop mode

v

NORMAL_MODE gCurrentMode
\
STOP_MODE
v y
Turn on LEDs
UART displays Tumn Oﬁ. LEDs default
NORMAL MODE UART displays
STOP MODE

’

CG_NormalToStop
Change current mode to stop mode

4

wake up from stop mode when external
interrupt occurs

4
System_Init
Initialize system and configure
GPIO LED UART

gCurrentMode =
NORMAL_MODE

L‘
»

o YU NTOHTSLDI—FEEB
(Jtvyh#)CGC DEERE:
UTFIZ/—TILE—FT CGC DREFTITOISLTY, SEXKIESRIL 16MHz #8FEL
TWEd,

if (CG_GetFoscSrc()==CG_FOSC_OSC _INTY{
[* Switch over from IHOSC to EHOSC*/
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switchFromIHOSCtoEHOSC();

}

* Set up pll and wait for pll to warm up, set fc source to fpll */
CG_EnableCIkMulCircuit();

[* Set fgear = fc/2 */
CG_SetFgearlLevel(CG_DIVIDE_2);

[* Set fperiph to fgear */
CG_SetPhiTOSrc(CG_PHITO_SRC_FGEAR);

[* Set ®TO = fc/4 */
CG_SetPhiTOLevel(CG_DIVIDE_4);

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

EHEBNEFOoERTE-HDONEBELAAHDIEE:
INTF ZRELEY  BIVAARBEREVUTL. INTF ZHAILET,
__disable_irq();
CG_ClearINTReq(CG_INT_SRC_F);
[* Set external interrupt to wake up system */
CG_SetSTBYReleaselNTSrc(CG_INT_SRC _F,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
NVIC_ClearPendingIRQ(INTF_IRQn);
NVIC_EnablelRQ(INTF_IRQn);
__enable_irq();

STOP E—FERE:
STOP E—FICASBRELITVET . VA—LT7YTHMEHREL. _ WFI() @fZEHERAL
STOP E—FKIZAVZET,
/* Set CG module: Normal ->Stop mode */
CG_SetWarmUpTime(CG_WARM_UP_SRC_OSC_EXT_HIGH,
CG_WUODR_EXT);
/* Enter stop mode */
__WFI_wait();

I—ILTEDEYAANZILKRETHDIIEENHDT-6H.NOP ficsE 8 EBEALET,

void _ WFI_wait()

{
__WFI();
__NOP();
__NOP();
__NOP();
__NOP();
__NOP();
__NOP();

}

TILFIRAYYERED
PLL Z3FAILTzt&. 94— LTV THMEREL. VA— L7V IHENTE T THETHLE
T, ZDH.PLL & fc V—RELTHRELET .

WorkState st = BUSY;

CG_SetPLL(DISABLE);

CG_SetFPLLValue(CG_16M_MUL_6_FPLL);

retval = CG_SetPLL(ENABLE);

if (retval == SUCCESS) {

/* Set warm up time */
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CG_SetWarmUpTime(CG_WARM_UP_SRC_OSC_EXT_HIGH,CG_WUODR_PLL)

CG_StartWarmUp();

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

retval = CG_SetFcSrc(CG_FC_SRC _FPLL);
}else {

/*Do nothing */
}

7-3-2  $l: NORMAL <-> STOP2 E—KZ&
RYIZx5)L-FS54/8(CG, GPIO)ZRW =Y T ILTOTSLTT,

LTOHINEENET:
1. EAMECCHENHETE
2. NORMAL E—K¢& STOP2 E—FDYIYEZ Ak

e YUTNTOTSLDOI—FERRA

AAYF . LED, EHEBE—FERARFDRELITVET
SW_Init(); [*Initial the SW */
LED_ Init(); * Initial the LED, all LED is off */

GPIO_ExtIntSrc(); /* configure the External interrupt sw's GPIO */

)y ERMN STOP2 E—RFDBIRTHITNIEAEEEENE—FEIRAZIVAADE
EETVET,
CG_ClearINTReq(CG_EXtINTSrc);
NVIC_ClearPendingIRQ(ExtINTSrc_IRQn);
NVIC_EnablelRQ(EXtINTSrc_IRQn);

)y ERMNSTOP2 E—FDRBRTHNE BEHEBENE—FERAZIYVIAHDETE
ATV R—hF—TZ@BRLET,
LED_On(LED2);
CG_SetSTBYReleaseINTSrc(CG_ExtINTSrc,
CG_INT_ACTIVE_STATE_RISING, DISABLE);

NVIC_EnablelRQ(ExtINTSrc_IRQn);
CG_SetPortKeeplnStop2Mode(DISABLE);

LED ZmXTL. while()JL—ZIZT CG_SW DIRFEFIIFLET,
CG_SW H' OFF THHILX LED_SW Z=XTL. ON THMNIL LED #HXTL. STOP2 £
—FAFBITLET .
LED_On(LED_EXT);
while (1U) {
if (SW_Get(CG_SW) == 0) {

LED_Off(LED_ALL); /*LED is off before enter stop2 */
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STOP2 E—FDEBREREL THEEIYIAHEHFRILET,

STOP2 E—RIZHITT 2 EMEITLET .
FTIEBEBEBNE—FELTSTOP2EEIRL., RIZCPLLEAZLTHALRAEIOYIIZL]
YBZFET., TDHR. R—rr—THEEZHFAILET,

REZIZ__WFI)@SZERALT STOP2 E—FIZAYET,
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7-3-3  ffl: NORMAL <-> IDLE €E—KFZ®E

RYIZxF)L-FS54/5(CG, GPIO)ERAW =Y T ILTOY S LTT,

LTI EENET:
1. HEAMECCHEDETE
2. NORMAL £—FK¢ IDLE E—KDOYIYEZ AE

o YU NTOYTSLDI—FEEH

AAyF LED BHEBHE—FERARFOEREEZTLVET,
SW_Init();
LED_ Init();

GPIO_ExtIntSrc();

EEBEENE—FERAIYVAHDERELZITVET,
CG_ClearINTReq(CG_ExtINTSrc);
NVIC_ClearPendingIRQ(ExtINTSrc_IRQn);

NVIC_EnablelRQ(ExtINTSrc_IRQn);

LED_EXT Zm4TL. while()JL—FIZT CG_SW DIREFRMELET .
CG_SW #' OFF THMNIL LED_SW Z=4ATL. ON THNIEL LED_SW %;HATL. IDLE
E—FABITLET,

LED_On(LED_EXT);

while (1U) {

if (SW_Get(CG_SW) == 0U) { I*SW is OFF*/
LED_On(LED_SW);

/* LED indicator is off before enter IDLE */
LED_Off(LED_EXT);

enter_IDLE();
} else {
LED_Off(LED_SW);
}

}

IDLE E—FDHFEBRERELTHEEIVAAEZHFATLET
CG_SetSTBYReleaseINTSrc(CG_ExtINTSrc,
CG_INT_ACTIVE_STATE_RISING, ENABLE);

IDLE E—RIZHITT HERBETVET

FTEHEEEFEHNE—FELTIDLE ZBIRLET,
/*Set standby mode as IDLE */
CG_SetSTBYMode(CG_STBY_MODE_IDLE);

&I WFI)&SZ#EALT IDLE E—FIZAVET,
__ WFI_wait();
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EYVAAZEIEKREET WFI SR EERITTHEEIE__WFI)SR R DRIZ NOP aisZ 8 &
BwALET,

7-4 EXB

7-4-1  fl: SRAM DY—K/5/k
TX03 RIJTx5)L-KFS54/\(EXB, GPIO, UART)&ZFERAL=-Y>FILTaSSLTY,
ZOBITIELUTEITVET,

1. EXB ®#IEA1E,

2. 548 SRAM DYY—FK/54k,

e JO—Fv—h:
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EXB_Demo

A

EXB_GPIOConfig
GPIO initialization for EXB

v

EXB_SetBusMode
Set EXB bus mode to multiplex
bus mode

v

EXB_SetBusCycleExtension
Set EXB no extension cycle

v

EXB_Init
Initialize the specified chip

!

EXB_Enable
Enable the specified chip

Write data(w_data[]) into SRAM

A

Read data from SRAM, store data
into r_data[]

w_data =r_data?

Y
v

rw_result = SUCCESS rw_result = ERROR

A

while (1)

e YUTNTOTSLDOI—FERRA
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F9 EXB OMHAREETVET,
uint8_t chip = EXB_CS1,;
uint8_t BusMode = EXB_BUS_MULTIPLEX;
uint8_t Cycle = EXB_CYCLE_QUADRUPLE

#ifdef SRAM_RW
uint32_t w_data[TEST_DATA LEN]={0U };
uint32_t r_data[TEST_DATA LEN]={0U };
uintl6_t rw_cnt = 0U;
uint32_t *addr = NULL;
uintl6 ti=0U;

#endif

EXB_InitTypeDef InitStruct = { OU };
hardware_initf(UART_RETARGET);
common_uart_disp("EXB_Demo\r\n");

InitStruct.AddrSpaceSize = EXB_128K_BYTE;

InitStruct.StartAddr = 0x00U;

InitStruct.BusWidth = EXB_BUS_WIDTH_BIT_16;

[* Set cycles time according to AC timing of SRAM datasheet,base clock:
EXBCLK(fsys) */

InitStruct.Cycles.Wait = EXB_WAIT_8;

InitStruct.Cycles.ReadSetupCycle = EXB_CYCLE_2;

InitStruct.Cycles.WriteSetupCycle = EXB_CYCLE_2;

InitStruct.Cycles.ALEWaitCycle = EXB_CYCLE_2;

InitStruct.Cycles.ReadRecoveryCycle = EXB_CYCLE_2;

InitStruct.Cycles.WriteRecoveryCycle = EXB_CYCLE_2;

InitStruct.Cycles.ChipSelectRecoveryCycle = EXB_CYCLE_2;

InitStruct.WaitSignal = EXB_WAIT_SIGNAL_LOW;

InitStruct. WaitFunction = EXB_WAIT _FUNCTION_INT;

GPIO 0 EXB FREZEITL. 4M8 SRAM 7 EREITZBHESITLET , S8 SRAM ~ w_data[|%
EEAAFET ., TDE.HE SRAM M5 —KRLf=T—4%% r_data[| ~MRFELET . 4488 SRAM ~
DA —EHEILI=H % rw_result ICTHERLET .

#ifdef SRAM_RW

EXB_GPIOConfig();
#endif

EXB_SetBusMode(BusMode);
EXB_SetBusCycleExtension(Cycle);
EXB_Init(chip, &InitStruct);
EXB_Enable(chip);

#ifdef SRAM_RW
/* SRAM Read/Write demo */
addr = (uint32_t *) (((uint32_t) InitStruct.StartAddr) | EXB_SRAM_START_ADDR);

for (i=0U; i < TEST_DATA LEN; i++) {
w_data[i] = i;

rw_cnt = TEST_DATA_LEN * sizeof(w_data[0]);
memcpy(addr, w_data, (uint32_t) rw_cnt);
__DSB();
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7-5 FLASH

7-5-1 f5l: Flash_UserBoot

TX03 RT3 JLRSA/N(FLASH, GPIO)2EALzH > T I TaYG S LTT,

COFITIEUATEITVET,
1. FLASH AEYDAUR—KFTOT I35 (BEAHEE)
2. BEE—FSUTLFYTE—R (/—TILE—K, 2—HF—T—FE—K)
3. A—4%—T—hrE—F#EAL.Flash AE)DI—FEEH,

e J0—F¥—h:
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main Mode_Judgement

Flash_Swap

Copy_Routine

Copy DemoA and DemoB
1.Set system clock SWO turned on? P to RAM
2.Initial FC,LED, switch I I
Return Return i
USER_BOOT_MODE NORMAL_MODE FLASH_EraseBlock
erase block m in which
Mode_Judgement DemoA saved
Judge current mode i
End Write_Flash
write DemoB to block m
FLASH_EraseBlock
erase block n in which
DemoB saved
v
1. Reset SP i
2. Jump to CODE_START
to run Write_Flash

write DemoA to to block n

+«—N

Copy_Routine
copy flash APIs to
RAM

SWO released?

Flash_Swap
swap two demo
code

I ;
v v

e YUTNTOTSLDOI—FERRA

F9 SWO0 & LED Z#MEMELET Vv rBEICIREDE—FHIEZE SWO(GPIO) TITLVE
kD

FC_init();

LED_Init();

SW_Init();

JEyrRICEDE—RIZHES>TLSDO MBS 57-8 1. Mode_Judgement() BE%i%{E A

LFEJ.
uint8_t Mode_Judgement(void)

{

}

vy kB2 SWO ABSh TWDIEE. /—TILE—FIZHYET,SP Ut vbL,
“CODE_START” [2P%>TJLET ., TE A [FTOYImRAD‘CODE_START” IZREFESN

return (SW_Get(SWO0) == 1U) ? USER_BOOT_MODE : NORMAL_MODE;
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TW51=8. TE ANEIMELET(LED2 N R,

#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
SCB->VTOR = DEMO_START _ADDR; [* redirect vector table */
startup = CODE_START;
startup(); /* jump to code start address to run */

JybBZ SWO0 BAEShTWSIGEE ., 2 — T —FE—FRIZHEYET , Flash AEJUIXBE S
BE THEEZTAAEZETTELRLVE=O. Flash B1/EA APl %, Flash AEJRH®DO 7KL
A “FLASH_API_ROM” /5 RAM @ “FLASH_API_RAM’[ZaE—LZ%ET,

Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);
* copy flash API to RAM */

Flash EifE APl & RAM [2aE—# . L—F> T 045 S LIE Flash_Swap()BEIZo v
TLET, OB, £FED Copy Routine() #ERL. Flash AEUMNS RAM [COE—&
hET,

Flash_Swap() B#TIZ,FFTE A. TE B # Flash AEUHD RAM [CaE—LFET, X
[Z. Flash A&V DHEE/EEAA#EITO1=. B% FC_EraseBlock () & Write_Flash() &
MUHELET . TE A ETE B OTAYSLALIE Flash AEYRICTELEZLNET,
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 */
FC_SelectArea(FC_AREA_ALL);
if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_A_FLASH)) { /* erase
A*l
/* Do nothing */
}else {
return ERROR;
}

if (FC_SUCCESS == Write Flash(DEMO_A FLASH, DEMO_B RAM,
SIZE_DEMO_B)) { [* write Bto A*/
/* Do nothing */
} else {
return ERROR;
}

if (FC_SUCCESS == FC_EraseBlock((uint32_t) DEMO_B_FLASH)) { /* erase
B */
/* Do nothing */
} else {
return ERROR;
}

if (FC_SUCCESS == Write Flash(DEMO_B FLASH, DEMO_A RAM,
SIZE_DEMO_A)) { [* write Ato B */
/* Do nothing */
} else {
return ERROR;
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}

FC_SelectArea(FC_AREA_NONE);

SWO0 AEEn L. NVIC_SystemReset)ZRAWLNTY IR EYREITWVET , TDHE. /—
TILE—FIZBEYFET . TEA.TE BHAELBZAOATWLWAEH.7FL X
“CODE_START” [TE B MRE—FZRLRIZHY, TE B NEMELET(LEDL A ERE.
LED3 A :=4T),

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

}

[* software reset */

NVIC_SystemReset();

Flash AE!E){ERI%k FC_EraseBlock() [FEESN=TAVIEHEELET . COTOYY
[ETRMIZF138 “block_addr’ TIEELET . £9 . COBEETEIE block_addr ##EELE
9, RIZ. Flash K54/\ FC_GetBlockProtectState() Zf# L. fEESh=TOvoMN 7O
TIPSR TSI RERLET,
if (ENABLE == FC_GetBlockProtectState(BlockNum)) {
retval = FC_ERROR_PROTECTED;
}

JOovsIiz7aT oA mhoTVSIBA . “FC_ERROR_PROTECTED” #&LEY . 7ATF
JhENTWVEWMEEIX. TAYZEEITURICT, 7AvIEEELET,

*addrl = (uint32_t) OXxO00000AA; /* bus cycle 1 */

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

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

*addrl = (uint32_t) OXxO00000AA; /* bus cycle 4 */

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

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

RIZHEMNTET 5L, Flash K547\ FC_GetBusyState() #FHWLE S —Fzyo%EFTLY
FY, RBFIC. BALT IO 2% FEAL, SMENIEERBZBA TOELAERLET,
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 */
}

}

BE% Write_Flash() [ FLASH_WritePage() #FUHL. 1 R—UIZT—4%EFAHF
T, COEMEE. BRIR—2T05 5 LGMEEKRE. EARMIZ FLASH_EraseBlock () £RIL
TY,
*addrl = (uint32_t) OxO00000AA; /* bus cycle 1 */
*addr2 = (uint32_t) 0x00000055; /* bus cycle 2 */
*addrl = (uint32_t) 0Ox000000AO0; /* bus cycle 3 */
for (i = 0U; i < PROGRAM_UNIT; i++) {
*PA = *source;
source++;
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7-5-2  f5l: Flash_Swap

RIS ILRSA4/\(FLASH, GPIO)E AW =Y T IWLTaI S LT,

COBITIXUTZEITVET,
1. Flash ROM O#A > R—KTOT 5305 (J—KRIR—UEZFAH, A EURT YY)
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e JA—F¥—h

main Mode_Judgement

LED_Init(); .
SW_Init(); v SWO turned on? ]
y Return Return

USER_BOOT_MODE NORMAL_MODE

Mode_Judgement

Judge current mode ‘

—

End

Mode is User boot
mode?

3

LED flash routine

Swap routine
swap two demo

Led flash

A

Swap routine

4

Copy_Routine
copy flash APl to RAM

4

FC_SetSwpsrBit(FC_SW
PSR_BIT_8);
set SWP size to 8KB

FC_GetSwapState() ==
FC_SWAP_INITIAL

Set swap routine
set the swap function

code .

Release swap routine
Release the swap
function
End
Set swap routine

LED flash routine

N

FC_GetProtectState()

FC_SetSecurityBit(DISABLE);

Do nothin
9 FC_EraseProtectState();

v

Copy_Routine(SWP_RAM, SWP_FLASH, SIZE_SWP);
FC_ErasePage(PAGE2ADDR);
FC_ErasePage(PAGE3ADDR);

Write_Flash((uint32_t *PAGE2ADDR, SWP_RAM, SIZE_SWP);
FC_SetSwpsrBit(FC_SWPSR_BIT_0);

Flash LED

End

Software Reset

End
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HYoIN7055.L0a—KEEREA

F9 SW & LED ##HEIELET,
LED_Init();
SW_Init();

ZOHRE—FHEZEZTVET,
if (Mode_Judgement() == SWP_BOOT_MODE) { /*if SWO is turned on,
enter SWP boot mode */ }

BWEDE—RASWP_BOOT_MODEE—F M5 & flash APIZRAMAIE—L, Ry

YA X%8KBIZERELET

Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);
* copy flash API to RAM */

FC_SetSwpsrBit(FC_SWPSR_BIT_8); /* set SWP size to
8KB*/ }

RICRAD Y TIRREEREZRLET
if (FC_GetSwapState() == FC_SWAP_INITIAL) {

Ay TIREEANFC_SWAP_INITIALDIHA . Flash ROMD TOT Y EfERRL. R v T
REEZHEDIZLET,
if(FC_GetProtectState() == ENABLE){
FC_EraseProtectState();
} else {
/* Do nothing */
}

Copy_Routine(SWP_RAM, SWP_FLASH, SIZE_SWP); [* copy
program to RAM */

FC_ErasePage(PAGE2ADDR);

FC_ErasePage(PAGE3ADDR);

Write_Flash((uint32_t *)PAGE2ADDR, SWP_RAM, SIZE_SWP);
[* write program to PAGE2ADDR */

FC_SetSwpsrBit(FC_SWPSR_BIT _0); /* enable swp function */

Ay TIKEEAFC_SWAP_INITIALTIERLMEE . ROV TIREZRERRLET,
} else {
FC_EraseProtectState(); [* release swp function */
}

RV YTIREDBENE - (THEBREIT o1 LED2Z RATLET . SWOLBESN DD E1F
5. VIb0 7 ) 2 ETLVET,

delay(4000000U);

LED_On(LED2);

[* wait for Key SWO to release */

while(Mode_Judgement() == SWP_BOOT_MODE){

/* Do nothing */
}

[* software reset */
NVIC_SystemReset();
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IHEDE—FANORMAL MODE®DIHE ., LEDFHRELET (HU7TILADB A
LEDO, 4> 7 IILBDIGFEILLEDITY)

while(1){
LED_On(LEDO);
delay(4000000UV);
LED_Off(LEDO);
delay(4000000U);
}
7-6 FUART

7-6-1  fl: )L—FI1\vy

R1TTZ LRS54/ /3(FUART, GPIO) AW =Y > FILTRY S LTY,

ATOTSLIEN—F 7 I7O0—HHEEREE R T H-OIZ 2 ARTTHENTEET,
1 B H:UTORTS & UTOCTS /N\—KHxz770—#l#Z A +—TILIZLET,
2@ B :UTORTS & UTOCTS /\—Kx7o0—4l#x4T4t—TILIZLET,

ZOBIEUTETVET,
1. LED.UART.XAyFDEAIE. 7)L UART DEEFEL#HE
2.  7JJLUART #{ET—440IE
3. T—ARZEDH.SW0%EONIZTF B
4, THARERTR.ZETIEEET HELLE

ZA—Fr—b:
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main

LED UART switch
configuration

v

FUART configuration
and initialization

‘

Enable both TX RX FIFO,
Configure FIFO

Displays the last
received data

Write one data to TX FIFO and N

displays LED

inished sendin
all data?

Turns on all LEDs

SWO is turned?

Receiving
data?

Get one data from
RX FIFO

UART displays
RX TX SAME

UART displays
RX TX DIFF

\ 4
END
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Yo FINT0TS5LDa—F LEREA
7045 LETHIIC. UTORTS $5UL\E UTOCTS 7O0—4#IHDELLEFERTIMERTE
LTLEEL, RUN_NONE_FLOW _CONTROL AXREZENDIH A . UTORTS HdL I
UTOCTS 72 o —#l #0495 LRATARr—TILIZLET,
RUN_NONE_FLOW_CONTROL AE&ZINi=iHFE. TAY S LATA*—TILIZHS70
—HEEHYEL A

9. 7045 S5LIK LED & UART Z#HAELE T,
LED/UART AIZ GPIO #8&/EL%d,

FUARTO B GPIO 28 ELEY,

FUART _InitTypeDef #B &£ MBL. €T —4274—ILKEANLET, FD% FUARTO 4]
HIELEY,

FUART B3RS 4/ \%#{# AL T FUARTO MEFTA]. & FIFO DR EEITLVET .
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FMD1#% FUARTO [T —5:E(E4BRLET ., JIL UART L 64 FEDT—REDFHZEEL-D
5. EE FIFO AEEHDINEIEDIZE. T2 X ELFEFT . KT —ENEESIhDBE.
LED (3T —4%KRRLET, T —9NEESNBE. £ LED NELTLE T,

SWOMNONTBIEIC, TAVSLIEZEFIFO MDT—REAHLERIBLET, T4
NEELTWSIZE. 7AJSAIK FIFO NEIZHIETT—HDHEAHLERGELET ., =
DEZUARTICERBZIET —42ZHALET . SWOAONTHY ., T—AENELELEZWNEAIC
(. UART [Z*RX FINISH” 7O4YSL%HAL, ZIET—2EREET D LEFRIRLE
T o ZIETAENEET—HER—DBE . UART [ZIXRX TX SAME’EH ALET . Z1{E
F—ANEET—REELDEE . UART IZ[X “RX TX DIFFEH ALET,
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7-7  GPIO

7-7-1  #l: GPIO F—41)—FK

RYIZTIILRZA4/N(GPIO)E AW TILTATSLTY,

ZOBIFUTEITVET,
1. GPIO M##i1t
2. GPIO ADT—HEEAH
3. GPIO hoDT—AHEAHL

o YT NTOHTSLDI—FEEB

F3°. LED A GPIO W% E#%* GPIO_SetOutput()B k% FALNTITLY, RAvF A GPIO D%
E% GPIO_Setinput)BE#ZERAWLTITWLET,

GPIO_SetOutput(GPIO_PB, GPIO BIT 0 | GPIO BIT_1 | GPIO BIT 2 |
GPIO_BIT_3);

GPIO_Setlnput(GPIO_PH, GPIO_BIT_4 | GPIO_BIT_5 | GPIO_BIT_6);
GPIO_Setinput(GPIO_PJ, GPIO_BIT_4);

for(;)RIZHEWNT, Ry FIREEIZIE LT LED RATLEKTZUIVEZET,

GPIO_ReadDataBit()B## AL TRy FIREEZFIBLET,
if (GPIO_ReadDataBit(GPIO_PJ, GPIO_BIT_4) == 1U) {
tmp = 1U;
} else {

}

GPI0_WriteData()B#tZ{#E AL T LED # RATLEY,
uintl6_t tmp;
tmp = GPIO_ReadData(GPIO_PB);
tmp |= led;
GPIO_WriteData(GPIO_PB, tmp);

/*Do nothing */

GPIO_WriteData()B8 %t AL T LED JHATLEY .
uintl6_ttmp;
tmp = GPIO_ReadData(GPIO_PB);
tmp &= ~led;
GPIO_WriteData(GPIO_PB, tmp);
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7-8

7-8-1

12C

#5l: 12C Slave

RIYIZTSILRSA /7 (12C, GPIO) TR S LY TILTT,

COBITIEUTEITVET,

1.
2.
3.

12C O #HA1E
12C R RZE{ENIE
I2C AL—T Z{E1E

28—Fx—Fh:

49
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main

A
Set GPIO and Initialize 12C2 as
master;
Enable 12C2 interrupt

4

Set GPIO and Initialize 12C0 as slave;
Enable 12C0 interrupt

»d N—

4

SW3 pressed ?

Y
v

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

4

12C2 12C start

-« N
v

12C end ? —

Y

v

Check 12C received data of 12C0

- N—
v

SW1 pressed ?

Y

v

UART prints data in 12CRcvBuffer
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( INTI2C2_IRQHandler >

A

Comfirm ACK

Tx mode ?

Not last byte? I\

P~

Y ‘
v Stop 12C
Send byte
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QNTIZCO_IRQHandIeD

Read the 12C status

Slave mode ?

Rx mode ? N— P

Dummy read 12C0 data ( To Save data of 12C0 to
release 12C bus for next data gl2CRxData[] and I2C Rx
transfer) counter ++

End

e YUTNTOTSLDOI—FERRA

F9. GPIO(I2C2)% 12C IZERELE T,
GPIO_EnableFuncReg(GPIO_PD, GPIO_FUNC_REG_3, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PD, GPIO_FUNC_REG_3, GPIO_BIT_1);
GPIO_SetOutputEnableReg(GPIO_PD, GPIO_BIT_0, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PD, GPIO_BIT 1, ENABLE);
GPIO_SetinputEnableReg(GPIO_PD, GPIO_BIT_0, ENABLE);
GPIO_SetIinputEnableReg(GPIO_PD, GPIO_BIT 1, ENABLE);
GPIO_SetOpenDrain(GPIO_PD, GPIO_BIT_0, ENABLE);
GPIO_SetOpenDrain(GPIO_PD, GPIO_BIT_1, ENABLE);

RIZ GPIO(12C0)% 12C TR ELE T,
GPIO_EnableFuncReg(GPIO_PG, GPIO_FUNC_REG_1, GPIO_BIT_4);
GPIO_EnableFuncReg(GPIO_PG, GPIO_FUNC_REG_1, GPIO_BIT_5):
GPIO_SetOutputEnableReg(GPIO_PG, GPIO_BIT_4, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PG, GPIO_BIT_5, ENABLE);
GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_4, ENABLE);
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GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_5, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT 4, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_5, ENABLE);

12C2 DA EMEAZTEEITL. TDHR INTI2C2 BIYRAAHEEFRAILET
myl2C.I12CSelfAddr = SELF_ADDR;
myl2C.12CDatalLen = [2C_DATA_LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I2CCIkDiv = 12C_SCK_CLK_DIV_32;
myl2C.PrescalerCIkDiv = 12C_PRESCALER_DIV_12;
12C_SWReset(TSB_12C2);
12C_Init(TSB_I2C2, &myl2C);
NVIC_EnablelRQ(INTI2C2_IRQn);

12C0 DEFA] LHEAREZITLN. TDR INTI2CO BIYRAAFEFRAILET,
myl2C.I12CSelfAddr = SLAVE_ADDR;
myl2C.I12CDatalLen = 12C_DATA LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I12CCIkDiv = I2C_SCK_CLK_DIV_32;
myl2C.PrescalerCIkDiv = 12C_PRESCALER_DIV_12;
12C_SWReset(TSB_12C0);
12C_Init(TSB_12C0, &myl2C);
NVIC_EnablelRQ(INTI2CO_IRQn);

LEEBREEIT oI, 12C EEXRHBLET,
12C 2\ T7DI)T . 12C EE NV IT7ENYI7ROMEAZREETLET,
/* Initialize TRx buffer and Tx length */
case MODE_I2C_INITIAL:
gl2CTxDatalLen = 7U;
gl2CTxData[0] = gl2CTxDatalLen;
gl2CTxData[1] = 'T";
gl2CTxData[2] = 'O";
gl2CTxData[3] = 'S';
gl2CTxData[4] = 'H';
gl2CTxData[5] ="I';
gl2CTxData[6] = 'B';
gl2CTxData[7] = 'A';
gl2CWCnt = 0U,
for (gICnt = OU; gICnt < 8U; glCnt++) {
gl2CRxData[gICnt] = 0U;

}
gl2CMode = MODE_12C_START;
break;

12C IRAMZENTLEMNESH, “SLAVE_ADDR” F—%4% 12C_SetSendData()|ZsRELE
T, ZLT.EEAMEI2C_SEND"MD 12C T—EBNYITFARELEFT . TN,
I2C_GenerateStart(TSB_I2C2) #f#EALT. 12C EFZRIRLET .
/* Check I12C bus state and start TRx */
case MODE_|2C_START:
i2c_state = 12C_GetState(TSB_[2C2);
if (li2c_state.Bit.BusState) {
I2C_SetSendData(TSB_I2C2, SLAVE_ADDR | I2C_SEND);
12C_GenerateStart(TSB_12C2);
gl2CMode = MODE_12C_TRX;
} else {
/* Do nothing */
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INTI2C2 TT—4#E5xZ1TLVET,
INTI2CO TT—4ZEZITLET,
INTI2C2 NURSNT, 12C NRIREZEBL. ZTDIET 12C YRAREETOEREREL

F9,12C YRAZEEHRIL, 12C_SetSendData() TRDT—H%EEIEL. 12C TOERKRT
BIZIE. 12C_GenerateStop() TI12C #{=F1ELET,

INTI2CO /\YRST.12C NRREEZIWMBL. ZDMET 12C AL—TZETOEREREL
F9,SBl N\YIFDRET—EHEHHLIL 12C_GetReceiveData() B#ERWNTITLET,
2C BIEREEIFTRACE>THIEILETS ,
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7-9 IGBT

7-9-1 @l 1 PPG A

RYITTZILRSA/3(GBT, GPIO)EAW =Y I TRISLTT,

COFITIEUTEITVED,
1. IGBT 24 ERELHMEAL (148 PPG HH).
2. IGBT 247 EMG {R#&HsE
3. IGBT 24 <IREEL EMG EIYAAHDFEARAAFE

e J0—F¥—h:
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Start

A

Configure GPIO

for IGBT mode
(1 output)

A

Enable the IGBT
channel

A
Initialize and
configure the
IGBT channel
(1 output)

End

e YUTNTOTSLDOI—FERRA

LED % E#. IGBT_InitTypeDef #MELERML. 2T —874—ILFEAALET,
IGBT _InitTypeDef mylGBT;
[* IGBT trigger start: falling edge start and active level is "Low" */
mylGBT.StartMode = IGBT_FALLING_TRG_START;
/* IGBT operation: continuous operation */
mylGBT.OperationMode = IGBT_CONTINUOUS OUTPUT;
[* IGBT stopping status: initial output satus and counter */
mylGBT.CntStopState = IGBT_OUTPUT_INACTIVE;
[* Trigger edge accept mode: Don't accept trigger during active level */
myIGBT.ActiveAcceptTrg = DISABLE;
* Interrupt cycle: Every one cycle */
mylGBT.INTPeriod = IGBT_INT_PERIOD_1;
/* For M461:fperiph = fc = 16MHz*6 = 96MHz, TO = fperiph = 96MHz, fight = T0/2 =
48MHz */
mylGBT.CIkDiv = IGBT_CLK_DIV_2;
/* MTOOUTO initial state is Low, and active level is High */
mylGBT.OutputOIlnit = IGBT_OUTPUT_HIGH_ACTIVE;
/* Disable MTOOUTL1 output */
mylGBT.Outputlinit = IGBT_OUTPUT_DISABLE;
[* Trigger input noise elimination time: 240/fsys */
myIGBT.TrgDenoiseDiv = IGBT_DENOISE_DIV_240;
myIGBT.OutputOActiveTiming = 1U;
myIGBT.OutputOlnactiveTiming = 1U + IGBT_PPG_PERIOD_50US / 2;
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IGBT FrRILE EMG 1REZEIYIAAFAR—TILIZL., FEAEEERER TR EMG REEZ X v
wIILLFET,

IGBT_CancelEMGState() MDRYEA SUCCESS M54 . IGBT_Init)ZFEUH LT IBGT D #IEA
EEITVET,

AA—,aTUREZEELTIGBT 2/ <&BLET,

Z0&. MY HR—MEIFIGNIAERE T HT &I PPG RBEHALETS

GEMG MO EMG RELARILATHTATDBE . EMG E|YAHDFEELET , LED1ZELTL. 24
TEEILLET,
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7-9-2 fHl: 2 PPG HAH

RYITTZLRSA/3(GBT, GPIO)EAW =Y I TRISLTT,

COBITIFUTZITVET,

1. IGBT 247 ELMHEAL (248 PPG HA)

2. IGBT 24 < EMG {REHaE

3. IGBT 24 < IREEE EMG E|YAAHDERAFE
e JA—F¥—h

@

A

Configure GPIO

for IGBT mode
(2 outputs)

A

Enable the IGBT
channel

A
Initialize and
configure the
IGBT channel
(2 outputs)

A

Start IGBT counter

End

e YUTNTOTSLDOI—FERRA

LED BLURAvFR—bDREH. IGBT_InitTypeDef #iEEERL. T —271—ILEEAH
LZEY.

IGBT _InitTypeDef mylGBT;

[* IGBT trigger start: command start */
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mylIGBT.StartMode = IGBT_CMD_START;

/* IGBT operation: continuous operation */

mylGBT.OperationMode = IGBT_CONTINUOUS OUTPUT;

[* IGBT stopping status: initial output satus and counter */

mylGBT.CntStopState = IGBT_OUTPUT _INACTIVE;

[* Trigger edge accept mode: Don't accept trigger during active level */

mylGBT.ActiveAcceptTrg = DISABLE;

* Interrupt cycle: Every one cycle */

myIGBT.INTPeriod = IGBT_INT_PERIOD_1;

[* For M461:fperiph = fc = 16MHZz*6 = 96MHz, TO = fperiph = 96MHz, fight = T0/2 =

48MHz */

mylGBT.CIkDiv = IGBT_CLK_DIV_2;

/* MTOOUTO initial state is Low, and active level is High */

myIGBT.OutputOlnit = IGBT_OUTPUT_HIGH_ACTIVE;

/* MTOOUTL initial state is Low, and active level is High */

myIGBT.Outputlinit = IGBT_OUTPUT_HIGH_ACTIVE;

[* Trigger input noise elimination time: no use */

mylGBT.TrgDenoiseDiv = IGBT_NO_DENOISE;

mylGBT.OutputOActiveTiming = 1U;

myIGBT.OutputOlnactiveTiming = 1U + IGBT_ACTIVE_PERIOD_20US;

mylGBT.OutputlActiveTiming = mylGBT.OutputOlnactiveTiming +
IGBT_DEAD_TIME_5US;

mylGBT.OutputlinactiveTiming = mylGBT.OutputlActiveTiming +
IGBT_ACTIVE_PERIOD_20US;

/* Period: 50us */

mylGBT.Period = IGBT_PPG_PERIOD_50US;

/* The polarity of MTOUTOx at EMG protection: High-impedance */

mylGBT.EMGFunction = IGBT_EMG_OUTPUT_HIZ;

/* EMG input noise elimination time: 240/fsys */

mylGBT.EMGDenoiseDiv = IGBT_DENOISE_DIV_240;

IGBT Fv# /L& EMG {REZIVAHZEFRILET .

MEAEEITOHIIC EMG KEZF v EILLET,
/* Enable IGBT and EMG interrupt */
IGBT_Enable(IGBTO);
NVIC_EnablelRQ(INTMTEMGO_IRQn);

[* If the timer is still running, wait until it stops */
do {
counter_state = IGBT_GetCntState(IGBTO);
} while (counter_state == BUSY);
[* Cancel the EMG protection state */
do {
cancel_result = IGBT_CancelEMGState(IGBTO);
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IGBT_CancelEMGState() MDRYEA SUCCESS M54 . IGBT_Init)ZFEUH LT IBGT D #IEA
EEfTLET,

AAYFM ON (2l E RA—FaATUREEELTIGBT 24X ZHIBLET,

GEMG MO EMG RELARILATHTATDBE . EMG E|YAHDNFEELET, LED1ZELTL. 24
TEEILLET,

7-10 LVD

7-10-1 ffl: LVD

RYIZTZILRSA/N(LVD, GPIO)ZRW =Y T I Ty S LTY,

COBITIEUTZEITVET,
1. LVD O#HA1E,
2. LVDRREDEITR,

e JA—Fv—h:

60 CMDR-M461UE-01J



TOSHIBA

main

Initialize UART

v

Enable VD2
Set VD2 Level

>

.

D2 upper than detection
voltage?

Y
UART prints UART prints
UPPER LOWER

e YUTNTOTSLDOI—FERRA

RNV RATLENHRELET , FHELG WDT BVAHZEETH1=8 WDT #EMICLE
ED
hardware_init(UART_RETARGET) * Initialize UART */;

BERE 2 OFREE—FERELANILESR—TILIZLET,
LVD_EnableVD2();
LVD_SetVD2Level(LVD_VDLVL2_ 315);

Z D% while(1)RIZT VD2 DIREFBERLET,
VD2 AR EREKYELMES . UART [C“UPPERZH AL, VD2 AR HHBRE KYIELVES .
UART LIZ[E‘LOWER'EHALET,
while (1) {
if (LVD_GetVD2Status() == LVD_VD_UPPER) {
common_uart_disp(“UPPER\n");
}else {
common_uart_disp(“"LOWER\n");
}
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7-11 OFD

7-11-1 fl: OFD

RYIZTFILRZ4/\(OFD, CE)ERWL =YY TILTOISLTT,

COBITIFUTZEITVET,
1. OFD O#IEAE(RENBEIR B EFE DR E)
2. OFDYtyhb73545 DR
3. OFD O&E®E&3.

e J0—Fx—h:
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main

OFDReset = 0U;

!

LED init

OFD reset flag is 0

Y
v v
ChangeTOoEHOSC | | OFD disable | |
' Y
inif OFDReset =1,
oFpnt The reset source is OFD
OFD enable

OFDReset == 1

\ Y

LED2 Blinking LED1 Blinking

HYoIN7055.L0a—KEEREA
*9 . LED ##HELET,
LED_Init ();

OFD DYt YhI5 7 &HERLET,
resetFlag = CG_GetResetFlag();
if (resetFlag.Bit. OFDReset == 0U) {
[* reset source isn’'t OFD */

}

Bz (X, BED)EYFTIE. MCU FERFEAIZKD) YT OFD 734 1E"0"¢%4Y ., 70
72L& EHOSC 55 RIL . # 1B K &% OFD IZEREL . OFD Z#MHELET,
LAF & EHOSC %8579 % CC MRETY

void ChangeToEHOSC(void)
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{

uint32_t wup_flag = 0U;

/* Use the external oscillation */

TSB_CG->0OSCCR &= 0x000FFFFFUL,;

TSB_CG->0OSCCR |= OxFFF00000UL; /* Set the warm up time WUPT[11:0]
*/

TSB_CG->0OSCCR |= 0x00000400UL; [* Select external crystal oscillator */

TSB_CG->0OSCCR |= 0x00000001UL; [* Enable external oscillator */

TSB_CG->0OSCCR |= 0x00020000UL; /* Select warm-up clock */

TSB_CG->0OSCCR |= 0x00004000UL; [* Start warm up */

while (wup_flag) {

wup_flag = TSB_CG->0OSCCR & 0x00008000UL; /* WUP finish or not */

} /* Warm-up */

TSB_CG->0OSCCR |= 0x00000100UL; /* Use the external oscillation */

TSB_CG->0OSCCR |= 0x00000004UL; /* Enable internal oscillator for OFD */
}

OFD MEEDNT= . FF DL RIEZEICTHAILES , RIZOFD 2 1kL. OFD £—F
ERELFET .

OFD_SetRegWriteMode(ENABLE);

OFD_Disable();

OFD_Reset(DISABLE);

OFD_SetDetectionMonitor(OFD_MONITOR);

AEI O DBRMBEIRBEBME—RERELET,
OFD_SetDetectionFrequency(OFD_IHOSC, OFD_HIGHER_COUNT_10M,
OFD_LOWER_COUNT_10M);

RIZHE IOV DRAE KB ERIE—FZRELET .
OFD_SetDetectionFrequency(OFD_EHOSC,
OFD_HIGHER_COUNT_NORMAL, OFD_LOWER_COUNT_NORMAL);

ABNORMAL _DEMO # & T HLEELERBEBHEINEZEINTET,
OFD_SetDetectionFrequency(OFD_EHOSC,
OFD_HIGHER_COUNT_ABNORMAL, OFD_LOWER_COUNT_ABNORMAL);

HEL., 2D, OFD Z&A®IZLET,
OFD_Enable();

LLIS—REHISTMODIHZE. OFD Y yhEEFAIL. OFD E—FEZEELEY,
while (OFD_St.Bit. OFDBusy == 0U) {
OFD_St = OFD_GetStatus();
}

if (OFD_St.Bit.FrequencyError == 0U) {
OFD_Disable();
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OFD_SetDetectionMonitor(OFD_NORMAL);
OFD_Reset(ENABLE);
OFD_Enable();
OFD_SetRegWriteMode(DISABLE);

} else {
/* Do nothing */

}

LROBEFITL. TD% OFD (IS EBIOV ORI T HERETVET . COYVAVIN
BRAEEMEEEERZ 5B AL EHOSC hth b, HiERHAELNSD. ABNORAL_DEMO A%
EEINTULS)E OFD (FVEYMEBEAERLET . COFERE MCU (XFBEEIMIZUEYRE(T
WET,

ZDOFD YIS TEHBIMT HE.MCU [XTIAILED IHOSC TEMELET . COFEE.
OFD #RENER LY . OFDReset ZHIZ"1"&tYrLET,

OFD_Disable();
OFDReset = 1U;

VAT LYOVIREERTRY LEDL & LED2 OEKIZXRDEYTT,

LED K7 2k
LED1 =i | EHOSC WIEETHY. MCU LB EEELET,

OFD #EEIXAUTHY . EEERMEZRAMTETHIREIZLYE
ElR
LED2 miF | EHOSC AEETHY. OFD JtybhiThh b= . MCU (&
IHOSC TEIMELFET . CDIHZFE. OFD HaelX | TT,

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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7-12 RMC

7-12-1 fl: RMC 524§
R1JIZx35JLRS4/8 (RMC, UART, GPIO, TMRB)DH > 7L TO5SLTY,

COBITIELUTEITVET,
1. RMC IO ##A1k
2. RMC T—42M%Z{E

e J0—F¥—k
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main

A

System in

itialization

A

4

RMC 10 initialization

A

Disable

interrupt

A

Set RMC register

A

RMC Read Enable

A

Interrupt enable

1

4
<V\MP

Y

Y

v

N Print the received RMC data

N
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e YUTNTOTSLDOI—FERRA

F9. main()BE T, myRMC #EEFERE. 2 THOT—2EBEFTLALET,
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 FrRIL 0 DEFIEMPIEEFITNVET,
RMC_Enable(TSB_RMCO0);

ZLT. VRTLBNTARIVIREEDIFEE . RMC #E21ELFET,
RMC_Init(TSB_RMCO0, &myRMC);

EED RMCO FrRILDZEFHFAILET,
RMC_SetRxCtrl(TSB_RMCO, ENABLE);

E|Y5A#4 INTRMCRX_IRQHandler()T. 8§ M RMCO F¥RIILDEIYAAEREZIRBLET
RMC_INTFactor myRMC_INTFactor;
myRMC_INTFactor = RMC_GetINTFactor(TSB_RMCO0);

EED RMCO Fr#I/LD)—F — 1 H#EREIMBLET,
RMC_LeaderDetection myRMC_LeaderDetection;
myRMC_LeaderDetection = RMC_GetlLeader(TSB_RMCO0);

EED RMCO FrRILDLDZET—HEMBLET .
RMC_RxDataTypeDef myRMC_RxDataDef;
myRMC_RxDataDef = RMC_GetRxData(TSB_RMCDO0);
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7-13 RTC

7-13-1 $l: RTC

RYITF)LRS4/\ (RTC, CG) DH T NTOTSLTT,
COBITIXLUTZEITVET,

1 RTC OFEIEKRE

2 RTC OFRIES

e J0—Fx—h:

main

A 4

enable RTC interrupt

v

RTC INIT

4 N—
) 4

RTC register set finish ? —

Y
\ 4

Enable RTC Clock function

-
¢———N
4

Flag_rtc ?

Y
v

Clear flag_rtc

;

RTC_display
|

e YUTNTOTSLDOI—FERRA

£ RU—TE—FhDikITEE=HIZY—R(RTC EIYAH)ERELET .
CG_SetSTBYReleaselINTSrc(CG_INT_SRC_RTC,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
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RTC M ##A{L T, RTC_DateTypeDef & RTC_TimeTypeDef #:&x{EmL. 2T —4EEB
#HELET, 22 TIE 2010/10/22 12:50:55, 24 BEIR R IA— v hEHHIRELLTLE
ERS

RTC_DateTypeDef Date_Struct;
RTC_TimeTypeDef Time_Struct;

Date_Struct.LeapYear = RTC_LEAP_YEAR_2;
Date_Struct.Year = (uint8_t) 10U;
Date_Struct.Month = (uint8_t) 10U;
Date_Struct.Date = (uint8_t) 22U;
Date_Struct.Day = RTC_FRI;

Time_Struct.HourMode = RTC 24 HOUR_MODE;
Time_Struct.Hour = (uint8_t) 12U;
Time_Struct.Min = (uint8_t) 50U;

Time_Struct.Sec = (uint8_t) 55U;

o0V ETI—LMREERZIELET,
RTC_DisableClock();
RTC_DisableAlarm();

RTC #AH 20 )tk 1Hz EYAHDEFE ., RTCINT OFAIZITLVET
RTC_ResetClockSec();
RTC_SetAlarmOutput(RTC_PULSE_1 HZ);
RTC_SetRTCINT(ENABLE);

RTC OFEEAFDEERELET .
RTC_SetTimeValue(&Time_Struct);
RTC_SetDateValue(&Date_Struct);

LRIBEBZEER.RTC BVRAHZEHFALET, RTC LORABREDRTEHFL.RTC
BFETHEREZRFRILET S

NVIC_EnablelRQ(INTRTC_IRQn);

RTC_EnableClock();

RTC ZYIAHIZEWT.RTC EYAAZHEMTRET HELIICLET . EDE.RTC El
VRAAEREVITLET

fRTC_1HZ_INT = 1U;

[* Clear RTC interrupt request */

CG_ClearINTReq(CG_INT_SRC_RTC);

B|)AHDNHEETBHERTCOHVDIED 1 OLEDIEE UART IZHALET,

LTFIE.RTC T—2LHHEZEDLSICHBTHENERLET,
Year = RTC_GetYear();
Month = RTC_GetMonth();
Date = RTC_GetDate(RTC_CLOCK_MODE);
Hour = RTC_GetHour(RTC_CLOCK_MODE);
Min = RTC_GetMin(RTC_CLOCK_MODE);
Sec = RTC_GetSec();
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7-14 SSP

7-14-1 $l: SSPO LI —T 1 \v5H

RYTZTSILRSA/\ (SSP, GPIO) MTFTAY S LYV TILTT,

COBITIXUTZEITVET,
1. SSPO ®#HAIE
2. IL—TNRVOEHE

e JA—F¥—h:

main

t

configure the SSP
module

v

enable loop back mode for self
test

v

enable and run SSP
module

v

initialize
UART

send data if Tx FIFO is
available

Compare data to

check if TX/Rx is
right

Store data to RX [
Bufl] ]

v

Print the received data on
UART

o YU NTOYTSLDI—FEEH

int main(void)

{
SSP_InitTypeDef initSSP;

71

CMDR-M461UE-01J



TOSHIBA

CMDR-M461UE-01J




TOSHIBA

73 CMDR-M461UE-01J



TOSHIBA

7-15 TMRB

7-15-1 i %M<=

RYIZxZJLES4/\ (TMRB, GPIO) DT7AS S LY TILTT,

COBITIXUTZEITVET,
1. TMRBO O#J#81k
2. 1ms OAAZA<

ZA—Fv—Fh:

Initialize LED

Set TMRB initial struct
mode: interval timer
clock: 1/8PhiTO

leadingtiming/trailingtim

ing: 1ms

up-counter: auto clear
h 4

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

) 4

While(1)

oI55 .L0Oa—KEERA

INTTBOO_IRQHandler

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

Y
v

tbcount =0
reverse LED

End
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*9 LED O#HIEFEALLN, LEDZF ONLET,
LED_ Init(); /* LED initialize */
LED_On(LED_ALL); /* Turn on LED_ALL ¥/

TMRB B2 ERADEERERAEL TMRB E—FK., ¥AvY. 7yTho 497 Ak B
ETA—TAHERELET . DY UTINTOYSLTIE, Ims QORARAET1—T14ZHTE
LET . ZOHIUMEF Tmrb_Calculator B TEHLET .

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 EEDEFA] . B LU HHAILZITLVET L INTTBO ElYiAA(Ims &EIZRJAH)ZEFFRIL.
&% TMRB ZE811ELE 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*/

while(Q)RNIZTEIYAAREZFEET,
BYAH N RZATHYURTYTL.500ms ETHUUNF HELED ERERSEH . hOUME
BHRELEY,
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 */
}

Tmrb_Calculator()B8%k :

uintle_t Tmrb_Calculator(uintl6_t Tmrb_Require_us, uint32_t CIKDiv)

{
uint32 t TO = OU;
const uintl6_t Div[8U] = {1U, 2U, 8U, 32U, 64U, 128U, 256U, 512U};

SystemCoreClockUpdate();

TO = SystemCoreClock / (1U << ((TSB_CG->SYSCR >> 8U) & 7U));
TO = TO/((Div[CIkDiv])*1000000U);
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return(Tmrb_Require_us * T0);

7-15-2 fl: PPG HAh

R1JTT5)LRS4/8 (TMRB, GPIO, UART) OFOYS LY TILTT,

COBITIFUTZEITVET,
1. TMRB6 D #JHA1k
2. PPG BIMEDEHRTE
3. PPG KM%

ZA—Fr—b:

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 Ts'l"Rt‘i—SGIF;‘:”?tate
trailingtiming: 500us artto run the imer

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

Switch is toggle?

Set TMRB flip-flop struct
control: clearto 0

reverse trigger: match
trailingtiming and Y
leadingtiming
eadingTiming v
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 #
TMRB_SetFlipFlop
Set flip-flop struct to
register

e YUTNTOTSLDOI—FERRA
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=12, B tgtLeadingTiming. LeadingTimingus. LeadingTiming Z##i{tL. PF1 %
PPG 1M TB6OUT IZERELFET,

TMRB_ InitTypeDef m_tmrb;

TMRB_FFOutputTypeDef PPGFFInital;

uint8_t keyvalue;

uint32_ti=0U;

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

uint32_t LeadingTimingus[5U] = {OU};

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

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

LeadingTimingus]i] = tgtLeadingTiming][i] * 5U;
}

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

/* Set PF1 as TB60OUT for PPG output */
GPIO_SetOutput(GPIO_PF, GPIO_BIT_1);
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_4, GPIO_BIT_1);

TMRB ##tBEXREHEL. TMRB £—K.9Av9 . 7vyFThHo o400 7 AER#. T
A—TAERELET . AY LTI TOSSLTIE, 500us DEEAET 1 —T1EHRELET,
BEET 1 —T+DHREEIF Tmrb_Calculator(BA TEHLET,

TMRB_ InitTypeDef m_tmrb;

m_tmrb.Mode = TMRB_INTERVAL_TIMER,; /* internal timer */
m_tmrb.CIkDiv = TMRB_CLK_DIV_8; [* 1/8PhiTO */
m_tmrb.UpCntCtrl = TMRB_AUTO_CLEAR; [* up-counter auto clear */
for(i=0U;i<=4U;i++) {

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

m_tmrb.TrailingTiming = Tmrb_Calculator(500U, m_tmrb.CIkDiv); I*
trailingtiming is 500us */
m_tmrb.LeadingTiming = LeadingTiming[Rate]; I*

leadingtiming, initial value 10% */

2w FonyTHE g &R, 7Yy TonyTHEIE. REEN)AHSIBERELET . REGHY
HIE. Ta—T4EH AL E—BTHEIBRELET,
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_SET;

PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILING]|
TMRB_FLIPFLOP_MATCH_LEADING;

TMRB EDa—/)LEHAIL, 8L R ZIZHEAEEER, DUy T o0y T &EREREL
FT A TILNYIFHEHAIL, T T FeEZZIEICLET . BREIC. TMRB 8 €%
ERR

TMRB_Enable(TSB_TB6);
TMRB_Init(TSB_TB6, &m_tmrb);
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TMRB_SetFlipFlop(TSB_TB6, &PPGFFInital);

/* enable double buffer */

TMRB_SetDoubleBuf(TSB_TB6,ENABLE, TMRB_WRITE_REG_SEPARATE);
TMRB_SetRunState(TSB_TB6, TMRB_RUN);

AAYFH Low M5 High IS FETHSE., RFFIC UART [CREDT1—T1EKRRLE
—;-O
do { [* wait if switch is Low */
keyvalue = GPIO_ReadDataBit(KEYPORT, GPIO_BIT_4);
LeadingTiming_display(); /* display current leadingtiming */
} while (GPIO_BIT_VALUE_0 == keyvalue);

AAyFH High [2H5E, FROKIICT1—T12RELET .
10%->25%->50%->75%->90%,
FMD%E 90% M, Ff- 10% [THYET,
Rate++;
if (Rate >= LEADINGMAX) {
Rate = LEADINGINIT;

} else {
/* Do nothing */
}

TMRB_ChangelLeadingTiming(TSB_TB6, LeadingTiming[Rate]); /* change
leadingtiming rate */

Tmrb_Calculator BE%k:
uintl6_t Tmrb_Calculator(uintl6_t Tmrb_Require_us, uint32_t CIkDiv)

{
uint32_ tTO = OU;
const uintl6_t Div[8U] = {1U, 2U, 8U, 32U, 64U, 128U, 256U, 512U};

SystemCoreClockUpdate();

TO = SystemCoreClock / (1U << ((TSB_CG->SYSCR >> 8U) & 7U));
TO = TO/((Div[CIkDiv])*2000000U);

return(Tmrb_Require_us * TO);

7-16 SIO/UART

7-16-1 fl: )A—YRUART)

RYIZTFILRS4/\ (UART, GPIO)ZRAW =Y T ILTRYSLTY,

COBITIELUTEITVET,
1. UART RZEELHHAIE
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2. UART 2%4E i1
3. T—HEEIZUARTO O TX E|YAHZE A
4. UART IZ printf()BE%k%E") 72—~ vk

e JA—F¥—k:
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Toggle Switch Configuration

'

SIO Configuration

v

SIO_Chlinit

v

Enable TX Interrupt

v

Read Toggle Switch Inffo  €———

oggle Switc
turned on?

Y
v

Read Toggle Switch Info

0ggle Switch
released?

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

UART send
finished?
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HYoIN7055.L0a—KEEREA

*9° . GPIO BBTE L UART OMEAEEITLVET .

GPIO RYITSILRSA /3% {FEL), GPIO & UART [ZERELET,
GPIO_SetOutputEnableReg(GPIO_PF, GPIO_BIT_3, ENABLE);
GPIO_SetlnputEnableReg(GPIO_PF, GPIO_BIT_3, DISABLE);
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_3);

UART _InitTypeDef BERZHEHL . T—2EFHRELF T LTIEEEFI TS,
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;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART_Init(UART_RETARGET, &myUART);

ERFREZETL. TDR. UART DEEBNYAAZEERICLET,
NVIC_EnablelRQ(RETARGET_INT)

#E{ET—4(E TxBuffer [CXFF|ELTHRTEET,
printf("%s\r\n", TxBuffer);

T—A70—DEYDTOtRIE UARTO EEE|YIAHIL—F D ISRICTETLET,
UARTO DEEEIYIAHIL—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 SIO0 INT */
fSIO_INT = CLEAR;
NVIC_DisableIRQ(RETARGET_INT);
fSIOTXOK = YES;

}

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

}else {
/* Do nothing */

}

}

printf)B8%k (& IAR 2> /315D putchar()%. RealView 2> /3( 5D fputc()Za—JLL
TT—RHAZETVET,
#if defined (__ CC_ARM ) /* RealView Compiler */
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7-16-2 fl: UART FIFO

RYIFILRSA/N(UART, GPIO)&FEALI=Y> I 7Oy S LTY,

COBITIIUTZEITLVET,
1. UART & FIFO M #IHERE
2. FIFO #{EMALf- UART MiEZ{E

e J0—Fx—h:

v

SIO
Configuration

‘ ‘ |:||:oconfiguratio‘n‘

UART IO
Configuration

UART_Init | |

v

| Enable TX0/3&RX0/3interrupt |

>

‘ PART_S;thData(P ‘

4

UARTO receive
data finis

‘ ‘Rxbufferclear ‘ ‘

e YUTNTOTSLDOI—FERRA

F9 GPIO & UART DA EEITLVET,
GPIO # UARTO & UART3 IZERELET .
void SIO_Configuration(TSB_SC_TypeDef * SCx)

if (SCx == TSB_SCO0) {
TSB_PF->CR |= GPIO_BIT_3;
TSB_PF->FR1 |= GPIO_BIT_3;
TSB_PF->FR1 |= GPIO_BIT_4:
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TSB_PF->IE |= GPIO_BIT_4;

} else if (SCx ==TSB_SC1) {
TSB_PF->CR |= GPIO_BIT_6;
TSB_PF->FR1 |= GPIO_BIT_6;
TSB_PF->FR1 |= GPIO_BIT_7;
TSB_PF->IE |= GPIO_BIT_7;

} else if (SCx == TSB_SC2) {
TSB_PF->CR |= GPIO_BIT_9;
TSB_PF->FR1 |= GPIO_BIT_9;
TSB_PF->FR1 |= GPIO_BIT_10;
TSB_PF->IE |= GPIO_BIT_10;

} else if (SCx == TSB_SC3) {
TSB_PD->CR |= GPIO_BIT_0;
TSB_PD->FR2 |= GPIO_BIT_0;
TSB_PD->FR2 |= GPIO_BIT 1;
TSB_PD->IE |= GPIO_BIT _1;

}

UART_InitTypeDef BBERZERL. T—2EHELFET , ULTIEEREHTY,
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);

UARTO/3 DAL EMEIREZITLVET .
UART_Enable(UARTO);
UART _Init(UARTO, &myUART);

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

FIFO Q¥R EFITVOVET .
UART_RxFIFOByteSel(UARTO,UART _RXFIFO_RXFLEVEL);
UART_RxFIFOByteSel(UART3,UART_RXFIFO_RXFLEVEL);

UART_TXFIFOINTCtrl(UARTO,ENABLE);
UART_TXFIFOINTCtrl(UART3,ENABLE);

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

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

UART_FIFOConfig(UARTO,ENABLE);
UART_FIFOConfig(UART3,ENABLE);
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EREBEEITL. TDH. UARTO/3 DEFEEIVAAEEBMICLET,

UARTO MDEEEIYIAHIL—F .

UART3 DEEEIYAHIL—F 2

UARTO DZ{EEIYAHIL—F 2.
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UART3 DZ{EEIYAHIL—F
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7-16-3 fl: SIO
RYITSILRSANSIOEERLE=Y TV TS SLTT,
COBITIXUTZEITVET,

1. SIO BEDERETE

2. SIOO0 & SIO1 DT —4%ERE
3. SIO MOEFEZEE|YAH

o JO0—Fy—h:
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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

¢4—

fSIO1TXOK == 1U

Y

fSIO1TxOK =0 U
Send SIO1 next data

fSIOOTXOK == 1U

Y

fSIO0TXOK =0 U
Send SIOO0 next data

gSIOORdIndex >=
BufSize

Y,

fSIO1TXOK =0 U N
Disable SIO1

gSIO1RdIndex >=
BufSize

Y

fSIO0TXOK =0 U
Disable SIO0

>
»>

o YU NTOHTSLDI—FEEB
FI GPIOZ SIOIZERELET,

ISR for SIO0 Tx

4

fSIO0TXOK = 1U;

v
(End of ISR for SIO0 Tx>

ISR for SIO0 Rx

i

SI0O0_RxBuffer[gSIO0RdIndex++]
= 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

4

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

v

<End of ISR for SIO1 Rx>

ZD#E.SIO0FEEMIZL. ANV IDEREL SIO0 DHEAIEZEITLVET .
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[*Enable the SIO0 channel */
SIO_Enable(SIO0);

[initialize the SI00 struct */

SIO0_Init.InputClkEdge = SIO_SCLKS_TXDF_RXDR;
SIO0_Init. TIDLE = SIO_TIDLE_HIGH;
SIO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_8;
SI00_Init. TransferMode = SIO_ TRANSFER_FULLDPX;
SIO00_Init.TransferDir = SIO_LSB_FRIST;
SIO0_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SI00_Init.DoubleBuffer = SIO_WBUF_ENABLE;
SI00_Init.BaudRateClock = SIO_BR_CLOCK_TS2;
SIO0_Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(S100, SIO_CLK_SCLKOUTPUT, &SIO0_Init);

RIZSIOL ZEMICTL. ABYOVIDERELE SIOL DEEAIEFITVET,
[*Enable the SIO1 channel */
SIO_Enable(SIO1);

[*initialize the SIO1 struct */

SIO1_Init.InputClkEdge = SIO_SCLKS_TXDF_RXDR;
SIO1_Init. TIDLE = SIO_TIDLE_HIGH;

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;
SIO1 Init. TXDEMP = SIO_TXDEMP_HIGH;
SI01_Init.EHOLDTime = SIO_EHOLD_FC_64;

SIO_Init(SIO1, SIO_CLK_SCLKINPUT, &SIO1_Init);

SIO ERIEEIYAAHZHRILET ,
/* Enable SIO0 Channel TX interrupt */
NVIC_EnablelRQ(INTTX0_IRQn);
/* Enable SIO1 Channel RX interrupt */
NVIC_EnablelRQ(INTRX1_IRQn);

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

TARTERMGERELITo-E&. TAXEETVLET,
while (1) {

/* SI01 send data from TXD1*/

if (fSIO1TxOK == 1U) {
fSIO1TXOK = 0U;
SIO_SetTxData(SIO1, SIO1_TxBuffer[gSIO1Wrindex++]);

}else {
/*Do Nothing */

}
* SI00 send data from TXDO*/
if (FSIO0TXOK == 1U) {
fSIO0TXOK = 0U;
SIO_SetTxData(SIO0, SIO0_TxBuffer[gSIO0WrIindex++]);
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SIO0 FEEDENYRAHNVRSIZBWNT. BEER T IS5 5y ET,

SIO0 Z{EDENYRAH/NURIIZEWNT, ZEN\YI7HILT—EAEWMBLET,

SIOL FEEDENYAHNURSIZBWNT EERTI55 5wy E T,

SIO1 Z{EDENYRAH/NRIIZEWNT, ZEN\YI7HILT—EAEWMBLET,

7-17 uDMAC

7-17-1  fl: AEY-SAEYD DMA E5iE

RIS ILRSA/3(UDMAC) #FEAL=Y VT TATSLTT,
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COBFITIELUTEITLET,
1. 1K RAM %% uDMA #|# T —45 B ZHEF
2. UDMA EREELMHE
3. VYILDITRIAIZKB AT DMA EnkBth

e JA—F¥—h

Initialize uDMAC unit A by setting transfer type
as burst type, enable channel, enable channel
in mask setting, use primary data, use normal

priority

v
Set primary base address in the
head of the reserved 1K RAM area

v

initialize source data area

v

Fill data for each member of variable 'init'
with type DMAC_InitTypeDef

v

Fill to 'control data' area after all
members of structure is set

v

Enable DMA unit A after all
configuration is finished

>

A
Set software trigger by function:
DMAC_SetSWReq(DMAC_UNIT_A,
Y DMACA_DMAREQA):

Judge if transfer is finished by function:
transferState = isSWTransferFinished(DMAC_UNIT_A,
DMACA_DMAREQA);

ansferState ==
FALSE

N
v

Now DMA is finished, after function
Buffercompare() is called, dmaResult
== SUCCESS

end

e YUTNTOTSLDOI—FERRA
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UDMAC IR T —4Z2RET 50, IK /\(+D RAM fBEZ M EELE T, AfEEIF. A
—RF7RLADEYR0~9%0IZL T, 7FUr—ava—Rh(IERLETNIEBEYER A,
5l Z 1. 0x20000400 IE OK TI A%, 0x20000300 (FfEATEEH As

IAR EWARM & Keil MDK(RealView)IZ§1F5 . RAM fBEiZ R T 5= DHITY,
#if defined ( __ICCARM__ ) /*IAR EWARM */

/* For TMPM461F15 uDMAC_CFG_A/B are defined in file

TMPM461F15 Flash_For_uDMAC.icf */

/* For TMPM461F10 uDMAC_CFG_A/B are defined in file

TMPM461F10 Flash_For uDMAC.icf */

uint32_t ubMAC_A_Control_Data[256U] @ ".uDMAC_CFG_A";

uint32_t ubMAC_B_Control_Data[256U] @ ".uDMAC_CFG_B";

#elif defined (_ CC_ARM ) /* Keil MDK */

#include <absacc.h>

#define uDMAC_CFG_A (0x20000400U)

#define uDMAC_CFG_B (uDMAC_CFG_A + 0x400U)
uint32_t ubMAC_A_Control_Data[256U] __at (uDMAC_CFG_A);
uint32_t ubMAC_B_Control_Data[256U] __at (uUDMAC_CFG_B);
#endif

Keil MDK TI&. #—7—F ‘__athMFEAINFETH. IAR EWARM T+ A TEHBYFEE A,
DUOBRFET7AIL(Icf) B FTERNBICERTILENHYET . (UNIT A OFH). I,
“TMPM461_Flash_For_uDMAC.icf" 774 ILESBBLTIZELY,

/* reserve 1K RAM for uDMAC configuration */
define symbol uDMAC_RAM_START_A = 0x20000400;
define symbol uDMAC_RAM_END_A = 0x200007FF;

define region ubDMAC_CFG_RAM_A = mem:[from uDMAC_RAM_START_Ato
uDMAC_RAM_END_A];

placein uDMAC_CFG_RAM_A {readwrite section .uDMAC_CFG_A};

RAM ZHERLI=%& . EEA(TELTN—RAMALTEEZEL. FyRILELR—T L. TRY

HREDFYRINEAR—T IV DT —2%FER. BEEBEEEFERALTIZEL,
DMACA_SetTransferType(DMACA_DMAREQA, DMAC_BURST);
DMAC_SetChannel(DMAC_UNIT_A, DMACA DMAREQA, ENABLE);
DMAC_SetMask(DMAC_UNIT_A, DMACA_DMAREQA, ENABLE);
DMAC_SetPrimaryAlt(DMAC_UNIT_A, DMACA_DMAREQA,

DMAC_PRIMARY);

DMAC_SetChannelPriority(DMAC_UNIT_A, DMACA_DMAREQA,
DMAC_PRIOTIRY_NORMALY);

HERLITK NARD RAM B D L FBIZHEAN—R T FLREFREL TZELY,
DMAC_SetPrimaryBaseAddr(DMAC_UNIT_A,
(uint32_t)&UDMAC_A_Control_Data);

XY HEE DT —HEEEMEEL TS,
for(idx = OU; idx < TX_NUMBERS; idx ++) {
srclidx] = idx;
}
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“DMAC_InitTypeDef" 24 T D EH init DA /N\FHELXRIBLET
EETEEELEDERRTRLRAERELFEY,
tmpAddr = (uint32_t)&src;
init. SrcEndPointer = tmpAddr + ((TX_NUMBERS - 1U) * sizeof(src[0U]));
tmpAddr = (uint32_t)&dst;
init.DstEndPointer = tmpAddr + ((TX_NUMBERS - 1U) * sizeof(dst[0U])) ;

BASIC $%»%U)\& AUTOMATIC E—FZ:&IRLET,
#if defined(DMA_DEMOMODE_BASIC)
init. Mode = DMAC_BASIC;
#elif defined(DMA_DEMOMODE_AUTOMATIC)
init Mode = DMAC_AUTOMATIC;
#endif

ZFDMDANEFHZELET,
init. NextUseBurst = DMAC_NEXT_NOT_USE_BURST;
init. TXNum = TX_NUMBERS;
init.ArbitrationMoment = DMAC_AFTER 32 TX;

/* now both src and dst are use uint16_t type which is 2bytes long */
init.SrcWidth = DMAC_HALF_WORD;

init.Srcinc = DMAC_INC_2B;

init. DstWidth = DMAC_HALF_WORD;

init.Dstinc = DMAC_INC_2B;

ETOEBAVNEZRFELI-#. 'control data’ fBEZFAALET,
DMAC_FillinitData(DMAC_UNIT_A, DMACA_DMAREQA, &init);

SBEALT LI, DMA 12wk A 42— T ILIZLET,
DMAC_Enable(DMAC_UNIT_A);

VIR AEZRELET . BEN T T LI EINEHERLET,
dof
/* because of "init Mode = DMAC_BASIC" above, here need to trigger it
until transfer is finished, */
/* if DMAC_AUTOMATIC is used, only need to trigger it once */
DMAC_SetSWReq(DMAC_UNIT_A, DMACA_DMAREQA);

transferState = isSWTransferFinished(DMAC_UNIT_A,
DMACA_DMAREQA);

}while ( transferState == false);

EEMNTETLTWSI5E. B# Buffercompare()ZFEU L dmaResult A¥ SUCCESS TH
M EREFZRLTIZELY,

dmaResult = ERROR;

dmaResult = Buffercompare( src, dst, TX_NUMBERS);

93 CMDR-M461UE-01J



TOSHIBA

7-18 WDT

7-18-1 fl:wDT

RYZzF LRS54\ (WDT, GPIO) D75 S LYV TILTT,

COHITIEULTZEITLET,
1. WDT O##i1t
2. DEMOL1 Tl&. A—/\—20—RIZWDT 2 7Z1THT . NMI E|YAAERESEEFT,
3. DEMO2 Tl&. A—/\—70—H#IIZ WDT ) 7% Tl B LEDO # il EFT,

e YUTNTOTSLDOI—FERRA

UTOI—FE WDT O#EEDBITY , BB A 2725/fsys (TS, 7—/A—270—FFIZ NMI
BYAAERELET

WDT _InitTypeDef WDT _InitStruct;

WDT _InitStruct.DetectTime = WDT_DETECT_TIME_EXP_25;

WDT _InitStruct.OverflowOutput = WDT_NMIINT;

WDT Z#HeL. D& WDT 28I LET,
WDT _Init(&WDT _InitStruct);
WDT_Enable();

DEMO1 Tl. NMI IV AADFEEEFLET,
while(1)
{
}

DEMO1 Tl NMI E|YAHFEAERFIZ WDT 22 1E(CL. LED1 O EREEIELET,
WDT _Disable();

DEMO2 Tlx. WDT U7 #%47L\, BIZ LEDO ZmilsEE T,
WDT_WriteClearCode();
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