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TX0ARYTTTILRSANETRDKIIIZERALET,

User Application Application Programs

>

TMPM440 Peripheral Drivers

ADC | CG | DAC |EXB| RTC | PHC | FC | WDT [ SBI | KWUP | TMRB
TX04 CMSIS Driver

‘DMAC ‘EPHC ‘ ESIO
[
TMPM440 Peripheral Register & Interrupt Vector Definition ‘

<

Hardware TMPM440 Hardware ‘

GPIO | FUART ‘ UART ‘ TMRD ‘ KSCAN ‘ TMRC ‘
Core Peripheral Driver
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slol
)
LERUNDF RV REM
TMRBO ERA(TMRB: LA%1<)
TMRB TMRB12 f#A(TMRB: PPG H 71)
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¥iF No. HHEA A&
A7 PADO SWO0

c8 PAD1 sSwi

B7 PAD2 Sw2

A6 PAD3 Sw3

G7 PAD4 Sw4

C6 PAD5 SW5

B7 PAD6 SW6

A5 PAD7 SwW7

M19 PTO LEDO

M18 PT1 LED1

N20 PT2 LED2

K14 PT3 LED3

N19 PT4 LED4

L15 PT5 LED5

N18 PT6 LED6

P20 PT7 LED7

L3 PU2 PHC H>7)L HA0
M6 PU3 PHC o)L A1
L1 PU4 PHCOINO

M2 PU5 PHCOIN1

L19 PY4 TDOOUTO

L18 PY5 TD10OUTO

K3 DAAOUT DAAOUT

W17 PAO EBIF 7—%/\X DO
Y18 PAL EBIF T—%/\X D1
V18 PA2 EBIF T—%/\X D2
u18 PA3 EBIF T—%/\X D3
w19 PA4 EBIF T—%/\X D4
Y19 PA5 EBIF ¥—%/\X D5
W20 PAG EBIF T—%/\X D6
w18 PA7 EBIF T—%/\X D7
V14 PBO EBIF T—%/\X D8
w14 PB1 EBIF T—%/\X D9
P13 PB2 EBIF T—%/3X D10
R14 PB3 EBIF T—#4%/3X D11
E20 PH4 UARTO %18

F20 PH5 UARTO 21

Al4 PK4 UARTL %15

A13 PK5 UARTL1 2{E

G20 PH6 SIO SCLKO

Al5 PK6 SIO SCLK1
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ImF No HeeE4 A&
B15 PW4 TMRB12 5

Y15 PB4 EBIF T—%/\X D12
V15 PB5 EBIF T—%/3X D13
W15 PB6 EBIF T—%/\X D14
P14 PB7 EBIF T—%/3X D15
V12 PCO EBIF 7ELZ/3Z A0
W12 PC1 EBIF 7RLR/RR Al
R12 PC2 EBIF 7RLR/XR A2
Y13 PC3 EBIF 7RFLR/3R A3
V13 PC4 EBIF 7RLR/RR A4
w13 PC5 EBIF 7RLR/\R A5
R13 PC6 EBIF 7RLR/3X A6
Y14 PC7 EBIF 7RLR/RR A7
R18 PDO EBIF 7RLZ/\X A8
N15 PD1 EBIF 7RLZ/RX A9
T19 PD2 EBIF 7RL R/ X A10
u20 PD3 EBIF 7RLR/3X All
T18 PD4 EBIF 7RLR/RR A12
u19 PD5 EBIF 7RLR/3R A13
V20 PD6 EBIF 7ELR/3R Al4
V19 PD7 EBIF 7FL R/ R A15
L14 PEO EBIF 7ELR/3R A16
P19 PE1 EBIF 7RLR/RR A17
M15 PE2 EBIF 7KL R/ X A18
R20 PE3 EBIF 7RLR/AR A19
P18 PE4 EBIF 7RELZ/3R A20
M14 PE5 EBIF 7RLR/AR A21
R19 PE6 EBIF 7RLR/AR A22
T20 PE7 EBIF 7RL /3R A23
N14 PFO EBIF /AR §llf#1 RD
Y16 PF1 EBIF /NR Il WR
V16 PF2 EBIF /\Z %% BELL
R15 PF3 EBIF /\Z %% BELH
W16 PF5 EBIF /SR %l CSO
H19 PR2 EPHCH>FI)L A0
H15 PR3 EPHCHYFIL HA 1
K20 PR6 EPHCOINO

K19 PR7 EPHCOIN1

J19 PR4 SBI SLAVE #>7JL SCLO
J18 PR5 SBI SLAVE #>7)L SDAO
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Pin No. Name Usage
C3 PAAO AINAO
H18 PRO FUART TXD6
H20 PR1 FUART RXD6
H19 PR2 FUART CTS6
H15 PR3 FUART RTS6
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5 BARIRIE

LUTICHRRREOERZETRLET .

TMPM440

+—* ADC Other @4&% PC( Terminal software) |
Drivers
@4—% KEY Matrix |

LED 10

1. N—FYz7:
TMPM440 FFfiAR—~

2. BAFEY—IL
e IAR%L:
1) J-Link: IAR J-Link-7.0/8.0
2) IDE:IAR Embed Workbench for ARM version 6.40.2
o KEIL #t:
1) u-Link: Realview ULINK2
2) IDE:KEIL uVision MDK version 4.54

HWR: PSCHYINTOY S LOBRFEBREELTTY,
o IAR #t:

1) J-Link: IAR J-Link-ARM 7.0/ J-Link 6.0

2) IDE: IAR Embed Workbench 6.50.1
o KEIL #t:

3) IDE:KEIL uVision MDK version 4.60
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6 HEAEEREA
B{EE—F

TMPM440 [Z1F 4 DDEMEE—F A HYFET: NORMAL, IDLE, STOP1, STOP2 E—F
IDLE & STOP E—FRIZEEEENE—FTT,

> NORMAL E£—F:

COE—FKIE. CPUIT7BLUVEBN—RIIT7ERRI/OVI THESEHE—RTT,
LTFIZ. E—FOEBRERLET,

H Reset
e
Internal oscillator (IHOSC) Interrupt (Note 2)
stars oscillation after reset
STOP1 mode Interrupt (Note 2) A STOP2 mode
(Circuits stop except > [Cusunsl slop except
ELOSC/PHC/KWUP | NORMAL mode > ELOSC/PHC/KWUP/
KSCAN-’F\;TC} D Instruction Instruction KSCAN) (Intemal power i
- sleep on exit 3 sleep on exit | parialy shuidown.) |
Instruction Interrupt
sleep on exit ¥
IDLE mode
(CPU stops)

(I/O operation selection)

6-1 ADC

6-1-1 ADCF—4Y—F
PAAL/AINOL [ZHEfE SN T=RToLav A—2DEEERELFE T AlESN-BEEIZKY.LED ®

RBEEREEELFET . HAEELELDEE RRBRNEHEYET .

6-2 CG

6-2-1 NORMAL<->STOP1®—KZ®H

CPUEEE—REZLERITEHHLTILTOY S LTS, NORMAL E—FESTOPLE—FD 2 DNE
—FEFERLET,
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BEDE—F | 7U23v (Key) e LED &R
NORMAL Keyl ##9 (Low 7 T747) NORMAL-> STOP1 | LED1,2,3,4#47
STOP1 Key2 ##9 (Low 752T47) | STOP1->NORMAL |LED1,2,34#4>
WE:

Keyl & R11 SFICEHicNTEY . PP6 ZRETILT7 VT IZEREL. Low 7UT47 T STOP E
—KRIZABE=OIZHEALES,

Key2 [& Y12 iiFICHEHRSNTEY . PPTEZRETILTYFIZHREL. Low 7UT4T TSTOP £
—FZERTHEIYIAHER INTO ELTHEALET,

6-2-2 NORMAL<->STOP2 E—KZ =

NORMAL E—K& STOP2 E—K®M 2 DDE—RZEFERALEYS,

BHEDE—F | 7Y23v (Key) e LED &R
NORMAL SWO0 % OFF NORMAL- STOP2 | LED7 #7
STOP2 FJ SWO0 % ON L. RIZHEBEI | STOP2->NORMAL LED7 #>
ViABEHRESESSWEONL
i?—o
wmE:

SEREIYIABEFEESED SW [FF—T I X(KSOUTOXKSINO~7) T,

6-2-3 NORMAL<->IDLE E—FZ®E

NORMAL E—K& IDLE E—F®D 2 DDE—FZFEALES .

BEDE—F | FU23av (Key) e LED &R
NORMAL SWO0 % OFF NORMAL-IDLE LED7 #7
IDLE *9 SWO0 % ON L. RIZHEBZI | IDLES>NORMAL LED7 #>
VAHEFRESEDSWEONL
id—o
W

SNEREIYIAAEFRESE D SW [FF—T I X(KSOUTOXKSINO~7) T,
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6-3 DAC

6-3-1 ocFYEBEH

DAXx M HT—F% 0 A5 1023 ~EfREIETEELFET, HHO—FA 1023 [TE T HE. DAXDH
Ha—F% 1023 15 0~ BIREEICTERLET , B & DAIRF LY. FEEDLSICHhShE
EP

6-4 DMAC

6-4-1 H*EUHMLADER

UARTO M5 UARTL ADT—REEEFTINENREINTIVET , “TOSHIBA” DX FHT—4%
UARTO A5 UART1 ~NZE{EShET,

DMAC [2&Y.RAM M5 UARTO T—AHAL D RAICT—ANEESIN. XFIDEXFT—2IE
UARTO #EHTEIESN., UARTL TRZIELET . UARTL DT —42ZER. TR I XFE@IIIZREES
hE7,

TINVHDER IR IICXFERIIEREZHR LT, RIESNT—2EHERALET.

R HUTIWYIRYITEERTBIZIE, TMPM4A40 FEHER—R DR ELEEBETVET:
UARTO(E20, PH4)IZ:%/518]. UART1(A13, PKS)IZZERIELTIOAVIEHLES,
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6-5 EPHC

6-5-1 EPHC A%9v4%

EPHC @ 4 B EE—FEFERAL-YTILTOTSLTT,

GPIO #{#fL. 2 #8A 1 EPHCOINO $&U EPHCOIN1 ZEIBFIZAHDLET,
ATLERIEUTDOLS545E (EPHCXCNT<MA2DIR>="1" (B&A M) I12HYET,

EPHCxIN1

EPHCxINO

Y

Increment

Decrement

TIFIEIUAI R, 2 FHILRADIRENE LT BT SE@mEAbLES,

HIUZIEEMIZ 40 B FEAZ 40 BADYET

HoUA—DFERIE. T/3vH D RAM ZE#% count_result]] IS&YHERTEET,

count_result[0] = OX7FFE,
count_result[1] = Ox7FFD,
count_result[2] = OxX7FFC

count_result[38] = 0x7FD8,
count_result[39] = Ox7FD7,
count_result[40] = Ox7FD8,
count_result[41] = Ox7FD9,
count_result[42] = Ox7FDA

count_result[79] = OX7FFF.

wmE:

EPHC ##%F:

PR6 (EPHCOINO)
PR7 (EPHCOIN1)

10
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PR6 i#F (k20 EPHCOINO ##F)& PR2 ##F (H19 PortR H hikF)ZiEHELES,
PR7 ##F (k10 EPHCOIN1 i#F)& PR3 #iF(H15 PortR H hifF)&F#EHELET,

6-6 ESIO

6-6-1 E&xnE

ESIO MEAMEEFFERALI-Y U TILTRISLTT,
ESIO0 E TV F IVEREEFERALTOET (TX ERXZEHKELET). T—2EENTHNDELED
NEBLET, I—F—ILBITRATE_MIN 2EHETHETRBIRRAERERTHIENTEET,

wmE:
A8 iiF(PJO, EXIO_TX0)& B8 i F(PJ4, ESIO_RXO) & ##LET

6-7 EXB

6-7-1 SRAMU—F/S5A+

COHERE (X FHEAR —F D8 SRAM ZY—R/SAhTE TILFILIRNRE—FTIE 16 EVRART
tybEhZET, SRAM M A.C XRy% (cycles time) [E, SRAM Fy T DTF—4L—rE2SRBL TS
L\, ZZTIESER SRAM ELT IM N/ FD 1IS62WV51216BLL #ERALET . EHIHFICDULTIX
WMRBESBLTZELY,

e
TMPM440 FE{fiR—K M AD[15:0]& IS62WV51216BLL SRAM @ AD[15:0]1%#E#LE T,
TMPM440 FEfi/R—K D A16 & IS62WV51216BLL SRAM 0 A15 #E#ELE T,
TMPM440 FHliZFR—K® CS0, WE, OE. ALE, BELLn & 1IS62WV51216BLL SRAM @ CSO.
WE, OE, ALE, BELLn ###iLET,

6-8 FC

6-8-1 Flash RvF

Flash DRSAN\EFERALTRE ISV 1 AE)DEERVBEERAAETIVUTIINTOTSLTT,

ZOTATSLIK. VU VFITE—RD/—TILE—REA—HF—T —FE—FTEFTLET,
—)ybEfE: E—FHE, EERAHIN—F(TFV 1 AP, BEEEIL—F O THREINET,

E—FHEL—FY: A—HT—hE—FFEIE/—TILE—FDOHEETVET,
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EREIL—F . BEERAHIL—F % Flash S RAM ~NERELET,
EEFAHI—F: RAM LTEIMEL. 7592 EDTOSSL A ETATSL B DaA—FEANER
F7,
—7055 4 AB (VY REIME) BRI TISYS AT IZEEATATLET,
—2J0%4'5.4 AB (A: LED 0 4T, B: LED 1 =4T)
MEREEL, OS5 L ADRIIZEIELET.
—SWO F—IF) v BIEDE—FHIEITHELET,
SWO F—H RSN TLVELMES > Normal E—FTY,
SWO F—HMREh=BE > 21— T+ E—FTY,

Flash

\/

Flash

Block n: Program B Block n: Program A

RAM

o | (b) Programming routine
»

Block m: Program A Block m: Program B

Reset Procedure

A . Reset Procedure

a) Mode judegement routine ; :
Eb; Pro ralmm% routine (a) Mode judegement routine
(©) Copgy romineg (b) Programming routine

(c) Copy routine

Bi{Es—4 R
1) EREA
SWO0 # OFF LI-IREETERIRA T[T EYNGEFE ON LTLIEEW, 70554 A
METSN.LED O KN EBLET .

(2) SWO0 % ON LTL\B[EIZyhiiFZE ON LTLIESELY,
LED2 A | kTLT=5 SWO0 % OFF LE 9,

() 7Y alOTATILALEBAANELDE, TOJ 5L BITEEHICYEYRL,
LED1 A miLET,
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P —

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

HoINIT0SSLOTO—F—

L

User boot mode

Normal mode Y

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

Copy programming routine

Run Programming
routine in RAM

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

A—HT—rE—FIZASE, LED2 BRATLET

6-9 FUART

6-9-1 L—TsSys

Full UART MRS A/\%{EHL T, Full UART #%{S& FIFO %

SYIINTAaYSLTY,

13
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ATOYS LI 64 FEDELST—4% Full UART Fr 1)L 6 D TXD6 i FMHi%{EL . RXD6 i
FIOT—REZELES M ILALYF SWO B4 DB E. KTOYSLIEZE FIFO hdD
FT—AHAHLERBLET , T—2DHEAHLITRIE FIFO NEICHIETIEFYEEA ML
A YF SWO DEEA T, A2 o118 E . ZATAYSLIE RXDE MZELI-ET—42DHAH
LERETLTWET . Z0RTOYSLIIEZET—HERET—HELLELET,
BET—ANBRET—FER—DIHE . LED6 AN EALTLET
RETAIANREETHLELDBEE . LEDS BNEATLET,

ATOTSLIF. N—Foz770—HEHEEEDHER D 2 BERTTHENTEET,

1[EA:

SHET—ANREET—HER—DIBE RTS & CTS N—Ryx7o0—4l#EEB ML TEEL,
2MEA:

SETANREET—HEELDBEE RTS &£ CTS N—FYz770—4§I#HEEMICL TS,

e
TX6 #HF (H18) & RX6 imF (H20) ZiEkRL TIZEY,
RTS6 (H15) #F& CTS6 iiF (H19) ZHEREL TS,

6-10 GPIO

6-10-1 GPIO [=&5 LED #if#

GPIO MRSA/N\EFERL. A1 YyFD ON/OFF T LED N EATSELT T 59 TILTOTSLTY,

6-11 KSCAN

6-11-1 KSCANH2FIL

KSCAN & GPIO DRSA/N\ZFRALT, RMYF 0~7% 1 D9 D J &, LEDO~LED7 BT T3
Yo INTASSLTT,

6-12 KWUP

6-12-1 EHBREDE—FORER

KWUP & GPIO MRS/ /3\%EALT, A/ vF 1 (PAD1)% ON 3 5&. CPU [ZIEHBEHE—F
LY (LED IEEATLET). A1 YF 0(PADO)E ON T 5L EHBBHE—FIRIRESNEZ YT
IRy 3LTY,
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6-13 PHC

6-13-1 PHC A 4

PHC ORSANEHERALT, 4 BREE—FERBIEHTILTAYSLTT,
GPIO ML T, 2 #8A 5 PHCOINO &1 PHCOIN1 #FEICAALET,
ATEBIELUTOLSHZRIZEYETS,

_____ [

.10 cycles .10 cycles

FTOTIFIH A~ 2 L RDKRENEIL T BT LIEMFEDPLET,
A RFEMIZ 40 [, FHAZ 40 BAADYES,

WO A—DFERIL. T/ 3vH D RAM ZE#] count_result]] IZ&KYRERTEET,
count_result[0] = OX7FFE,

count_result[1] = OX7FFD,

count_result[2] = Ox7FFC

count_result[38] = Ox7FD8,
count_result[39] = Ox7FD7,
count_result[40] = Ox7FD8,
count_result[41] = Ox7FD9,
count_result[42] = Ox7FDA

count_result[79] = OX7FFF.

W
AYUTIWYIRIITERITTBEOIZE, BTV T FEHD TMPMA40 FHEAR—FABHET
?—0

PHC ¥
PU4 ¥ (PHCOINO)
PU5 #F (PHCOIN1)
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PU4 #iF (PHCOINO) & PU2 #iF (PortU DE Wk 2 HhifF)ZEHKELET .
PUS % (PHCOIN1) & PU3 iF (PortU OE vk 3 AR F)EERLET .

6-14 RTC

6-14-1 RTC OEKRENE

2B ® LED %9 5IZIE. RED RTC #FEALTZELY,

LED 45l

o O o OO @

LEDS  |Fp4  LED3  LEDZ  LEDM LEDD

1s:

o O O O @ O

LEDS  LED4 LEDZ LEDZ  LEDA LEDD
2s:

OO O O @ @
3 LEDS LED4 LED3 LED2  LEDM LEDO
S:

o C O @ O ©

LEDS LED4 LED3I  LEDZ  LEDM LEDO
4s:

® & ¢ © o ¢

LEDS LED4 LED3 LED2  LEDM LEDD

59s (hex: 0x3B = 0b00111011)

6-15 SBI

6-15-1 sBIxL—7

[2C INARRB—ERL—TE—REHERALEY YT TOTSLTT,
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2 DOFHBER—FET 2 D0 12C NREERLET . AADFHBAR—RFIETR2—ELTHEAL. 35K
HOFHER—RIERAL—TELTHEALET,

SBI EYIAHZEFEALT, 12C NADY—KR/ISAFEITVET,

12C DAL—T 7KL X: 0xBO

12C AL—7 (SBI0) [&. “TOSHIBA"MXF% 12C YX4 (SBI0) MoZ{ELET,
SUET—RIXZEH gl2CrxData[|Z T/ \wH 12 &3 T A ETHRRTEEY,

HE: 2 DOHAER—FRETT—2EEZTIEHIZ. FTRDISLWIHFEREZTo TS,
2 D0 PR4 i#F (SCL) #HEHLET.
2 DM PR5 #HF (SDA) ##EHLET,
2 20 GND ¥FFIFRLT IL—TIZLET,

6-16 TMRB

6-16-1 AMA41<

TMRB #f>TRASMYERRT BT ILTOIS LT,
B AL 1ms TY,
ZDRAI—%EEL 15(500ms TH> . 500ms TH7)EET LED mEEITLNET,

6-16-2 PPG Hi#A

1 DDARAYFE[HEN, Ta—TAHED PPG(FTOFSTTIVERR)DEBEHEALES .
Fa—F 11 5 BRREE(10%, 25%, 50%, 75%, 90%)(ZZEETE, UART ICHALET,
BRI AT HEPPG E—RIZAY., PPG HHZBIALET,
AL YF D ON/OFF ZYIYEZ &M I CETTa—T1— & EELET,

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

6-17 TMRC

6-17-1 7yThoo4

TMRC [& 32 EVrDISAFYH I A—TT o a—{ElE, YVIRIZTIZKY T TF YL TR
BAAEASNET, TCTBTRUNSTBTCAP>AN"I"MEBEAEND LU, FDEEDHIUE—IE
£ TCTBTCP LY RANEASNET , hoo3—DF—N\—70—F &, A—/"\—J0—F|Ys5A
# INTTCTBT AAELEL. h o a2—EIL0" 2O TEnf=tk. AO UM EBIIBLET,
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6-18 TMRD

6-18-1 AA4s1<

TMRDO @ 16 EYr AU B—/NILEAREF>TRASARERERT 0TI TOTSLTT,
BRI 1ms TY,
ZDAAI—%HLY 15(500ms TA >, 500ms TAI)EBT LED miRETVET,

6-18-2 =& PPG HH

TMRDO %#E AL TEE PPG HA%ET3Y 2 TINTOYSLTT,

PPG E#i[% 500us T, Ta1—7 (3 50% (High 18& Low lEMENEH 250us TY)

fI#E A [Z64E B KYBRKERTEL. (LB EZEE(0)IE 120 ETY, £iI48 A0 & BO X PY4/TDOOUTO &
PY6/TD1OUTO 4L ORO—STHRET HENTEET,

6-19 SIO/UART

6-19-1 ya—4yk

ZOBITIE.C SEDIZEAEFSAT SO stdin, stdout DYE—4YrETLET,
stdin, stdout ##(Z UARTO ~ERELET, 7IV7—3>hi printf() BEZERAWLT, SUTILR
—toT—42EHALET,

6-19-2 UART FIFO

UARTO H5"TMPM4401"&LV5T—42% FIFO #EALT UART3 ~N#EEL. RIFFIZ UART3 M5
"TMPM4402"&£ V53T —4% FIFO #E AL T UARTO N2 595U TILTRTSLTY,
Resetldx)BE 8 O HIICT L — R A % & E L T & <& . RxBuffer="TMPM4402" &
RxBufferl="TMPM4401"&4 o135 &IZTL—IRA U R TELELET,

6-19-3 sio¥>7

SIO #EeEFEALTRAPMROEZERTIY LT LIOT S LT,
SIODF¥RILO0 EFrRIL1ZFERAL. ChoDFrRIILBETRARX T —2EEEFTVET (TXDO &
RXD1, TXD1 & RXDO, sclk0 & sclkl LTS,
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R IF G20(PH6, SIO0_SCLK)&LiimF AL5(PK6, SIO1_SCLK)Z#E#HELET
¥ E20(PH4, SIO0_TXDO)&#5F A13(PK5, SIO1_RXD1)Z#E#HLET
iHF A14(PK4, SIO1_TXD1)&iHF F20(PHS, SIO0_RXDO0)ZHE#LEY

6-20 WDT

6-20-1 wDTH>F)L

DEYRBITHhNBEIAYTFRIT BALRIEEMNERZD T, I+ FRV T 24 TEFERALLEWNGS
IEFEDIZL TSN DAYFRYT 2L SEE IOV EIELTWSIES. FATEEE
Ao TRDEMEE—RABITT DRI, DAY F VT 2L TEENICLTIZEL, IDLEE—R Tl
AYFRYT BATDEEIZWDMOD<I2WDT> REIZIKELET .

Foq/ERAZERTYT:
1LBREEMOBREENI L I—F—/"—T0—FOEELLTOWDT FYRAH R EEITL. WDT %
MHEELET,
2.2 20O WDT BH Y7 IaHY . DEMO2 (EXVOEEHEICTHVEZLNET,
DEMO1:
BAT—A—/"—TO—FFITNMI BIY_AAZEFREL. WDT VU TLET,
DEMO2:
DAVFRYTAATHNEL O R R TA—REEERAH . VAYFRITRATHh I 5%ED
Y7LET,

6-21 PSC

AYoT)LTO5S AL DMACEFRLTPSCOO—KET—4%PSCHI—FRAMET —4
RAMIZEREL . TMRBEIYIAHEHENN)H ELTPSCEENESE BHITT .
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7 Y207

RYTRITT L. TMPM440 O T E#eE TMPM4A40 SRR —K £ CTEMERESR T =D H VT
LFTAYSLTT,

YUINTAYTSLOREICIE. RFOFSA/13—Y T ELUIAR EWARM, Ff=[E KEIL MDK
FTHERESW, MREC LITTO D O MR ERLTEELY,

D—ORR—REFELETOC IR UTORYTT:
\---TMPM440
+---Libraries
| +---TX04_CMSIS
| | | system_TMPM440.c
| | | system_TMPM440.h
| | | TMPM440.h
| | \--startup
| | +---arm
| | startup_TMPM440.s
|| \---iar
| startup_TMPM440.s
|  \---TX04_Periph_Driver
| +---inc
| | tmpm440_adc.h
| | tmpm440_cg.h
| | tmpm440_dac.h
| | tmpm440_dmac.h
| | tmpm440_ephc.h
| | tmpm440_esio.h
| [ tmpm440_exb.h
| | tmpm440_fc.h
| | tmpm440_fuart.h
| | tmpm440_gpio.h
| | tmpm440_kscan.h
| | tmpm440_kwup.h
| | tmpm440_phc.h
| | tmpm440_rtc.h
| | tmpm440_sbi.h
| | tmpm440_tmrb.h
| | tmpm440_tmrc.h
| | tmpm440_tmrd.h
| | tmpm440_uart.h
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| \---src

\---Project

+---Examples
+---ADC
\---ADC_Data_Read

\---Template
+---|AR

tmpm440_wdt.h
tx04_common.h

tmpm440_adc.c
tmpm440_cg.c
tmpm440_dac.c
tmpm440_dmac.c
tmpm440_ephc.c
tmpm440_esio.c
tmpm440_exb.c
tmpm440_fc.c
tmpm440_fuart.c
tmpm440_gpio.c
tmpm440_kscan.c
tmpm440_kwup.c
tmpm440_phc.c
tmpm440_rtc.c
tmpm440_sbi.c
tmpm440_tmrb.c
tmpm440_tmrc.c
tmpm440_tmrd.c
tmpm440_uart.c
tmpm440_wdt.c

+---App
| main.c
+—-IAR

|
|
|
\--KEIL

/lonly 1 examples listed here

ADC_Data_Read.ewd
ADC_Data_Read.ewp
ADC_Data_Read.eww

ADC_Data_Read.uvopt
ADC_Data_Read.uvproj

\---Workspace
+---IAR

Examples_for_M440_Driver.eww

\---KEIL

Examples_for_M440_Driver.uvmpw

21
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| TMPM440FEXBG_Flash.icf
\---KEIL
tmpm440.sct
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7-1 ADC
7-1-1 #l: ADC F—45Y—F
TX04 RYTLZILESA/NADC)EFERALI YT IVTOT S LTT,

UTOHNESENET:
1. ADC RELMHE

2. YIbIITRIAICES AD EHEFIAL. AD IR ERAHLET

e JA—F¥—hk:

23
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‘ Initialize LED ‘

Enable ADC clock

v
select input channel

enable repeat mode

set interrupt mode

v
turn VREF on

Start ADC
start ADC
enable interrupt

+< ADC finish
interrupt occur?
Y.

v
read ADC
result register

;

N Display ADC result
change in LEDs

o HUTINTOTSLDI—KREEBR
F9 ADC O/AYIEREFTVN.VE—rE—FDHFAELBNYAAERDREFITL. VREF #
ONLZEY,

/* Enable ADC clock supply */
CG_SetPLL1ForADC(ENABLE);

/* set ADC clock */

ADC_SetCIk(TSB_ADA,
ADC_CONVERSION_CLK_80,
ADC_FC_DIVIDE_LEVEL_8);

/* select ADC input channel */
ADC_SetlnputChannel(TSB_ADA, ADC_AN_01);

24 CMDR-M440UE-01J
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AD & BIIAL. INTAD Z358ILET,

AD ZHEITLN, FD#. INTAD &b E T, INTAD DF £, ADC_Display()Za3—I/LLET .

ADC_Display()Tl&. AD ZH#fERE MR T 5=, ADREG £')—FLFET,
~ ADC_Result result = ADC_GetConvertResult(TSB_ADA, ADC_REG_00);
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7-2 CG

7-2-1  fl: NORMAL<->STOP1 E—KZHE
TX04 RYTTS)L-RS5A/3(CG, GPIO)ERW =Y T I TRISLTT,

UTOFINEENET:
1. EARME CCEBENHKTE
2. NORMAL £—K& STOP1 E—FDEYIYEZ A%

Initialize system
CG_SetSystem()

v

Configure Keyl, Key2 as
input, with pull up

v

Configure INT source to
release STOP1 Mode

v

‘ Configure GPIO for LED ‘

o JO0—F¥—F

Set to use the INT source
to wake up system from
STOP1 mode

Judge Mode
ode == NORMAL_MOD

LEDO,1,2,3 Off

‘ Enter Stop Mode ‘

LEDO,1,2,3 On

‘ ‘ Initialize system ‘ ‘

v

‘ Mode = NORMAL_MODE ‘

I
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Yo7 INFTaSSLNa—RESA

BEHED CC OMHE( Y E)
LI R NORMAL E—RTCG DRELETITOYSLBITT , (BEFKIRSS 10MHz DIESE)
void CG_SetSystem(void)

}

if (CG_GetFoscSrc()==CG_FOSC_OSC_INT){

/* Switch over from IHOSC to EHOSC*/
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);
CG_SetPhiTOLevel(CG_DIVIDE_64);

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

/* Set pin status in stop mode to "active" */
CG_SetPinStateInStoplMode(ENABLE);,

RAYF . LED #iF. S EREIA AR FDRIE:
A YF,LED, SMREIYAHD /0 ImFREETLET,

/* Configure Key1(PP6 ,pinR11), Key2(PP7,pinY12) as input, with pull up */
TSB_PP->|E |= 0x03U << 6U ;
TSB_PP->PUP |= 0x03U << 6U ;

[* Configure INTO function on pin PP7(Key2) */
TSB_PP->FR3 |= 0x01U << 7U;

/* Configure GPIO for LED */
LED_ Init();

BEEENTE—FEERTH=O DN RELAAH I FERE:
EHBENE—FEBROE=ODNEREIYAA INTOZRELET  FEREEREYIAHD
JUTDEHE, INTOZAR—TILIZLET,

CG_ClearINTReq(CG_INT_SRC_0);

/* Set to use INTO (pin Y12(PP7), pull up and low active) to wake up system from

STOP mode */

CG_SetSTBYReleaselNTSrc(CG_INT_SRC_0,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);

NVIC_ClearPendingIRQ(INTO_IRQn);
NVIC_EnablelRQ(INTO_IRQn);

27 CMDR-M440UE-01J

(wRTE

(EREE




TOSHIBA

STOP E—KFE{}5E:
STOP E—RIZADREEZTVET . 94—L7YTEMEREL.  WFI()&HESZFERALT
STOP £—KIZAVEY,

A—LEDENYAH AN FEILRETHHEEN HAHT=0H. NOP &iwE 8 EIHALET .

RILFHayHEEOEA
FTPLL #RELFT . ZFLTOA—LT7YTHRBZREL. vA—LT7 Y THENET TS
FTHLET ., FDR.IPLL Zfc V—RELTHRELEY,
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7-2-2  fl: NORMAL<->STOP2 E—FZEHE
TX04 RYTxS)L-F54/3(CG, GPIO, KSCAN)EZ AL =HL T ILTRT S LTT,

UTOHNESENTT:
1. HAML CCHEDNHRTE
2. NORMAL £—F& STOP2 E—RFDHIYEZ A%

o HUTINTOTSLOI—REEBR
AAYF.LED, KSCAN i FDHREFTLET,
SW_Init();
LED_Init();
configGPIO_KSCAN(ENABLE, DISABLE); /* Set KSCAN's GPIO */

1ty ERH STOP2 E—F DR THEITNIE. KSCAN DL LK HEEHE—FER
REIYAAHDEZRTEZEITLL, KSCAN EEERIBLET . BB, COFITIHERIOVIE
KSCAN EifEonvyH e LTHERALET,

configCG_FS(WARMTIME);

KSCAN_SetSCLK(KSCAN_KSCL_FS); /*select fs for ksclk */
configkSCAN(); /* KSCAN initial */

CG_ClearINTReq(CG_INT_SRC_INTKSCAN);
NVIC_ClearPendingIRQ(INTKSCAN_IRQn);

NVIC_EnablelRQ(INTKSCAN_IRQn);
KSCAN_SetINTReq(ENABLE);
startK SCAN(ENABLE);

JeyhERA STOP2 E—ROEBRTHAIE, EEEENE—FHEBRAIIVIAHDHRTEE
TUO L AR—hF—TERIRLET .

CG_SetSTBYReleaseINTSrc(CG_INT_SRC_INTKSCAN,
CG_INT_ACTIVE_STATE_RISING, DISABLE);

NVIC_EnablelRQ(INTKSCAN_IRQn);
CG_SetPortkeeplnStop2Mode(DISABLE);

LED7 %= 4TL. while()JL—FIZT SW0 DIREEERBLET,
SWO0 H' OFF THAILRIEET . ON THNIL LED7 #EATL. STOP2 E—FABITLE
ED
LED_On(LED7);
while (1U) {
if (SW_Get(SW0) == 0U) {
LED_Off(LED7); [* LEDY is off before enter stop2 */

enterSTOP2();
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STOP2 E—FDEKREREL T KSCAN Y AHEHTTLES,

STOP2 E—FIZBITI DEMETLET
FTIEABENE—FELT STOP2 £:EIRL., RIZ PLL 24 TLTHALRERYOYYIZEIY
BAET TO®R. R—bF—THEEESFAILES .

R®#%IZ_WFI)@SZFEALT STOP2 E—KRIZAVEY,

7-2-3  #l: NORMAL<->IDLE €E—FZH&E
TX04 RI)TxS)LKS54/3(CG, GPIO, KSCAN, TMRB)ZAW =42 T ILTRYI S LTT,
LTOINEENET:

1. EHARME CCHEDNRHRTE
2. NORMAL £—FK¢& IDLE E—ROYIYEZ A

o YUTLTOYSLDI—FESHA

AAvF.LED, KSCAN At FDHREEZITLET .
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KSCAN D #E11EZ1TL . KSCAN EIEERRIAL T . BdB. COFITIRA/ < AYRvI%E
KSCAN EifEo Oy ELTERLET,

LED7 Z = 4TL. while()JL—F =T SWO DIREEIRELET,
SWO A% OFF THIZEIELES . ON THNIE, LED7 ZH4TL . IDLE E—R~ABITLET,

IDLE E—FDZBREREL T KSCAN E|YAAZHRILET .

DILE E—RIZHBITT HERBEITVET,
FFEHEBEEHNE—FELTIDLE Z58IRLET,

=EIZ_ WFI)@SE#ERALT IDLE E—FITAVETS,

I—ILTDEYAADNZILIKETHEIGEENHST=H.NOP &it%E 8 EIBEALET,
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7-3

DAC

7-3-1  fl: OZFYRBHA

TX04 RYTS)L-RSA/N(DAC)ERWN YT TRYSLTT,

LUTOBINEENET
DACO Mo DZEYEMREH ALET .

JA—Fv—h:
Start
v
Init DACO
N time_counter++;

Wait_counter=0

N
N

v

DAC_SetOutputCode(TSB
_DAO,wait_counter)

DAC_SetOutputCode(TSB_DA
0,1023U-wait_counter)

33
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o YU NTATSLDI—KERRH
LUTFIZ DAC DRSA/1\%FEFALT. DA HFMSDIEFYEBEL HTEH LT ILTOTSLT
ER
£ . DAO D= DR EEFTL ., BELBIELET

DIEFYEREHE AT S0 BERBTHAZELSEES,
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7-4 DMAC
7-4-1 I AEYHSREAE R
TX04 RYTFLRESA/X(DMAC, GPIO, SIO) #ERALI=9 T NTOISLTT,

UTOBNEENET:
1. UARTO/1 M#)HEA{L & DMAC OFEREEITLET,
2. AEYHDS DMAC BHET UARTO ANF—AZFERELET,

e JA—Fx—h:

Set GPIO as UART ‘

!

set UART1 as reception

A

set UARTO as transmitter

I

initialize DMA Unit A
channel 1
for transmission

v

Set DMA
Unit A IRQ

interrupt

Enable DMA Unit A ‘

Enable UART1
reception interrupt

Start DMA Unit A
channel 1 to

transfer data to UARTO
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o HUTINTRYTSLDI—FERNA
LLIF (X DMAC DRSANEFERALT, ABYMS UARTO AT —REREEITIH LTI TAYSLT
ER

TP T—REED=HIZ UARTO DRFELHFTETVET,
UART_InitStruct.Mode = UART_ENABLE_TX;
UART_Enable(UARTO);

UART_Init(UARTO, &UART _InitStruct);_
UART_SetTxDMAReq(UARTO, ENABLE);

T—HREEEDT=HIZ DMAC 1=wk A DF v/ 1 DWHFULEFFEETVET,
DMAC_InitStruct.SrcAddr = (uint32_t) SRC_Bulffer;
DMAC_InitStruct.SrcincrementState = ENABLE;
DMAC_InitStruct.SrcBitWidth = DMAC_BYTE;

DMAC _InitStruct.SrcBurstSize = DMAC_1 BEAT;

DMAC_InitStruct.DstAddr = (uint32_t) (UARTO_BASE_ADDR + UARTO_BUF_OFFSET);
DMAC_ InitStruct.DstincrementState = DISABLE;

DMAC_InitStruct.DstBitWidth = DMAC_BYTE;

DMAC_InitStruct.DstBurstSize = DMAC_1_BEAT;

DMAC_InitStruct. TxSize = size;

DMAC_InitStruct. TxDirection = DMAC_MEMORY_TO_PERIPH;
DMAC_InitStruct.A_TxDstPeriph = DMACA_SIO0_UARTO_TX;

DMAC_InitStruct. TXINT = ENABLE;

DMAC_InitDMAC_UNIT_A, myChannel, &DMAC_[nitStruct);

DMAC 2=k A DEIYAHZEEFRILET .
NVIC_ClearPendinglRQ(INTDMACOTC_IRQn);
NVIC_EnableIRQ(INTDMACOTC_IRQn);

DMAC 2=k A DFFa. EER T EIVRAADELE . UARTO ~D/N\—RMEREEEF1TLY. DMAC 1
ZYb A DFrRIL L HOEREEFRIIRLET,
DMAC_Enable(DMAC_UNIT_A);
DMAC_SetTxINTConfig(DMAC_UNIT_A, myChannel, DMAC_INT_TX_END, ENABLE);
DMACA_SetSWBurstReq(DMACA_SIO0_UARTO_TX);
DMAC_SetDMAChannel(DMAC_UNIT_A, myChannel, ENABLE);

DMAC (LN DO EETHLET .
while (TXEndFlag != DONE) {
/* Do nothing */
}

DMAC #5534 #& TESIZ ISR ) DMAC 1=whk A 1255 hEvhahET,
state = DMAC_GetINTReq(DMAC_UNIT_A);
if (state.Bit. CH1_INTReq == 1U) {
tmp = DMAC_GetTxINTReq(DMAC_UNIT_A, DMAC_CHANNEL_1);
if (tmp == DMAC_TX_END_REQ) {
TxEndFlag = DMAC_GetChannelTxState(DMAC_UNIT_A, DMAC_CHANNEL_1);
DMAC_ClearTxINTReg(DMAC_UNIT_A, DMAC_CHANNEL_1, DMAC_INT_TX_E
ND);
}else {
/* Do nothing */
}
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7-5 EPHC

7-5-1 #l: EPHC > 7L
TX04 RYTTS)L-KS5A//3EPHC, GPIO)2 AW =427 TaYSLTT,

LUTOBIAEENET.
1. EPHC 7Y I8 9 o 53— 4 EiEE—FTEIELE T,

e ZA—Fx—t

main

Set GPIO and Initialize for ERPHQ
Enable interrupt

i

Generatel0 cycles of twphase

decrease waveform INTEPHC_IRQHandler

Generatel0 cycles of twaphase
increase waveform

End

Whilg1)?
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o YUTNTOTILOI—FEEHEA
F9'. GPIO DIEALEEITLVET .
PR6 - EPHCOINO #gE A 7
PR7 - EPHCOIN1 ##8E A A
PR2 - GPIO {5
PR3- GPIO B

#define GPIO_EPHCO GPIO_PR
#define EPHCOINO_BIT GPIO_BIT 6
#define EPHCOIN1_BIT GPIO_BIT_7
#define GPIO_EPHCOUT GPIO_PR

#define EPHCOINO_OUT_BIT GPIO_BIT_2
#define EPHCOIN1_OUT _BIT GPIO_BIT_3

GPIO_Setinput(GPIO_EPHCO, (EPHCOINO_BIT | EPHCOINL_BIT));

GPIO_SetOutput(GPIO_EPHCOUT, (EPHCOINO_OUT_BIT | EPHCOINL_OUT_BIT));

GPIO_EnableFuncReg(GPIO_EPHCO, GPIO_FUNC_REG_3, (EPHCOINO BIT |
EPHCOIN1_BIT));

GPIO_DisableFuncReg(GPIO_EPHCOUT, GPIO_FUNC_REG_2,
(EPHCOINO_OUT_BIT | EPHCOINO_OUT_BIT));

EPHC #HLBEDEREITVET,
EPHC_InitTypeDef InitStruct;

InitStruct.CountDownEdgeSelForP1 = EPHC_CNT_MA1DN_NOCNTDOWNO;
InitStruct.CountUpEdgeSelForP1 = EPHC_CNT_MA1UP_NOCNTUPO;
InitStruct.InputClkSelection = EPHC_CNT_BRCK_FC;
InitStruct.PhaseSelection = EPHC_CNT_PBDIR_POSITIVEPHASE;
InitStruct.ModeSetting = EPHC_CNT_MA12_PULSE_2;
InitStruct.DirectionSetting = EPHC_CNT_MA2DIR_NEGATIVEDIR;
InitStruct.NoiseFilterCtrl = EPHC_CNT_NOISEFILTER_NONE;
InitStruct.CountClearCtrl = EPHC_COUNT_CLR;

EPHC EVa— L&A/ R—TILIZL. ELBEEZIREDL O RINRELES . £FIYAHEA
F—TIIZL. &#&EIZ EPHC OEITERIBLET,
EPHC_Enable(TSB_EPHC);
EPHC_Init(TSB_EPHC, &InitStruct);
EPHC_Disablelnterrupt(TSB_EPHC, EPHC_IE_INT_ALL);
EPHC_Enablelnterrupt(TSB_EPHC,EPHC_IE_INT_ALL);
NVIC_EnablelRQ(INTEPHC_IRQn);
EPHC_ASetRunState(TSB_EPHC, EPHC_RUN);

ZTDH.AVVA—IZTUOT—TA—HBWNEA—N—TO—DREFTEIE AMVIIL—FU(E
“While(1)"ICAY, BIVRAHDFKELET,
void INTEPHC_IRQHandler(void)

[* if overflow or underflow interrupt occurred,clear EPHCOADAT to 0. */
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7-6 ESIO

7-6-1  fl: BEXERE
TX04 RYTLZILRSA/NESIO)EFEALIz. 4T INTRISLTT,

ZOBITIEUTETVET,
1. ESIO £XBERXRTE
2. Tx &Rx® ESIO ElY5A&

o JO—F¥—F

ISR for ESIO Rx

i

main

Configure GPIO pins
used for ESIO

v

Configure ESIO
module

v

initialize LEDs before
display

v

receive =
ESIO_GetRxData(ESIO_x)

v

Store to Rx_Buf[cntRx] when
cntRx < MAX_BUFSIZE

v

Display the received data on
LED

End of ISR for ESIO Rx

‘ send the 1st data ‘

ISR for ESIO Tx

1

increase datTx , send it by
call ESIO_SetTxData()

v

Store to Tx_Buf[cntTx] when

CompOnce == 0

Y cntTx < MAX_BUFSIZE
A4
Compare Tx_Buf and
Rx_Buf;
CompOnce = 1 End of ISR for ESIO Tx

o HUTNTOTSLDI—REEBA
F9 . BB R—FD CR.FRL., IE LV RAZFHRTET S LIZLY. ESIO AD GPIO ifHF#:%
FL. TARATLLEA®D LED R—r24)EAELET .

ZL T RIAN—B%EI—ILTBHEITKY ESIO EDa—ILERELET,
void ConfigESIO(void)

/* Single transfer */
uint8_t transfer_num = 1;
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ZLT. TXEIYAHERESED-HE 1 BEDTHEEELET,
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TX DENYIAHY—ERIL—FUIZT,. BYDT—REEEMELET .

T—RZIEDT=HIZ R DEYAHH—E RIL—Fo&FHALET,
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7-7

EXB

7-7-1  #l: SRAM DY)—FK/54k
EXB & GPIO {5 T SRAM DY—R/SAMET3H TN TOTSLTY,

UTOHNEENTT
1. EXB O#HAKE
2. 548 SRAM DY) —K/54~

ZA—Fxr—h:

EXB_Demo

EXB_GPIOConfig
GPIO initialization for EXB

v

EXB_SetBusMode
Set EXB bus mode to multiplex
bus mode

!

EXB_SetBusCycleExtension
Set EXB no extension cycle

T

EXB_Init
Initialize the specified chip

v

EXB_Enable
Enable the specified chip

l

Write data(w_data[]) into SRAM

l

Read data from SRAM, store data
into r_data[]

w_data = r_data?

Y
v

‘ rw_result = SUCCESS ‘

‘ rw_result = ERROR ‘

).

while (1)
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o YU NTATSLDI—KERRH

9. EXB OMHLETVET,

EXB ME{RTEE GPIO MHRTEEITL, FDE CS 2HMIZLET, SRAM ADEZAHT—4%
w_data[]IZEREL. D%, SRAM Mo DERAHLT—42% r_data[~EEAHFT, SRAMS A+
)—EHS3FELToE=MEID L rw_result #FERLET,
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7-8 FLASH

7-8-1 #l: Flash R

TX04 RYTTS5)L- RS54 /3(FLASH, GPIO)ZBW =427 I TaSsSLTY,

LTOFINEENET:
1. FLASH AEYDFUR—KTRT ST (BEAHEE)
2. BEE—FIUTLFVTE—R (V—RILE—K, 2A—HF—T—rE—FK)
3. A—4¥—TJ—hrE—FZEEMAL. Flash AEYOI—FEZEH,

o ZJA—Fx—h

main Mode_Judgement

KEY1 pressed?

Flash_Swap

Copy_Routine
Copy DemoA and DemoB
to RAM

1.Set system clock

2.Initial LCD, set KEY port I I
Return Return i

NORMAL_MODE FLASH_EraseBlock
erase block m in which
‘ DemoA saved

l

Write_Flash
write DemoB to block m

!

N FLASH_EraseBlock
erase block n in which
DemoB saved

!

USER_BOOT_MODE

Mode_Judgement
Judge current mode

1. Reset SP
L.CF G 2. Jump to CODE_START
i to run Write_Flash
wite DemoA to to block n

Copy_Routine
copy flash APIs to
RAM

KEY1 released?

Software Reset

Flash_Swap
swap two demo

code

o HUFTNTOYTSLDI—KESA

F9 LED & SWO ZHEIELET Uy FICHEDE—RHIEE SWO TITLET,
LED_Init();
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SW._Init();

JEyrRIZCEDE—FIZE>TLS A DHIETZITS51=81Z. Mode_Judgement()BE$kEa—/LL
EX I8

uint8_t Mode_Judgement(void)
{

}
1ty kB2 SWO A ON THWES . L—Fo 7055 ALK/ —<ILE—RIZHEYET ., TDE.

W—FoFag54LI1F SP #tvkL, “CODE_START” IZU¥ > FLET . HUFILAIKTAY
I mIZEFENDTRLR"CODE_START'#RFL. Yo FIL A BEIMELET (LEDO: i),

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

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

#elif defined (__ICCARM__ ) /* 1AR 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 */

)ty hBEZ SWO AYON DIFE . IL—F>T0Y S LIE1—Y Boot E—FRIZHRYET, TD%.
W—FoTATSLIE, 759 118E%1T5 APl % Flash ROM DT FL R
“FLASH_API_ROM” M5, RAM HD7 KL X“FLASH_API_RAM"~JE—LZEY,
(Flash ROM W TE{TLEAS Flash ROM DEEHZ DEEMNTIEL=D)
Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);
/* copy flash API to RAM */

Flash BI#EFl APl % RAM [COE—#. L—F > F 0% S5 LlE Flash_Swap()BI%I= U > FL
F9 ., COBFIE, L5 D Copy_Routine() #fEFAL. Flash AE!Y—Mm5 RAM [CaE—ah&E
el

Flash_Swap() B8 TIEX. TFHUTIL A ST IL B ODFO4 S5 L% Flash ROM His5 RAM
[CaE—LFY ., RIZ, Flash ROM DEE/EERAAETIT=6. BH FC_EraseBlock()&
Write_Flash()Za—J/LLET, Y2 FIL A LB TIL B OFAY S5 LIE Flash ROM RIZTEL

BALNET,

Copy_Routine(DEMO_A_RAM, DEMO_A_FLASH, SIZE_DEMO_A); /* copy A
to RAM */

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

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

}else {
return ERROR;

}

if (FC_SUCCESS == Write_Flash(DEMO_A_FLASH, DEMO_B_RAM,
SIZE_DEMO_B)) { [* write B to A */
/* Do nothing */
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SWO0 % OFF §°%&., SCB->AIRCR LY RAFRNVTY TNy ETWVET, D%, YT
TS LPNBEMEL/—TILE—FITRYET  HUTILAETUTILB OTOTSLMNEL
BZoNb=8H. PELR“CODE_STARTIEH U FIL B DREA—LFRLRIZIGYET , TDE.

YT B OTATSLERTLET(LEDL AER).

Flash AEYEN{EE% FC_EraseBlock() IZBBIMICIEESN-TOVIEHELET . DT
AvYIE&MIZ518 “block_addr” TIRELET . £9'. SO TSI block_addr’ ##E:EL
%9, RIZ, Flash K54/ B% D FC_GetBlockProtectState() ZfERAL. fEFESh=TOvoM
TOFIRSMTWSHREELET,
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7-9 FUART

7-9-1  fl: =Ty

TX04 RYTTZ LS4/ /3(FUART, GPIO)ZERALIz YT I TR S LT,
ATATSLIFN—F7I7O0—Hl{EEEEE R T HIC 2 BIETLET,

1[EB:RTS & CTS N—FOxz770—#lHEAR—TILIZLET,
2 @B :RTS & CTS N—Fyz7o70—4l#%ETF1«E=—TJIILIZLET,

UTOFINEENET:

. LED, R4 yFO#HEAL . Full UART DR TE E#HEAE
Full UART & {E 7 —4 0L 18
T—HAREDH.SW0F ONIZF 3

T—ARER TR, RET &2 ET—2ELE

pPONP

o JO—F¥—Fh
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main

LED&switch
Initialization

FUART configuration and

initialization

Enable both TX RX FIFO,
Configure FIFO

ansmitted
mber <=64?2

Write one data to TX FIFO and
displays LED

Turns on all LEDs

SWO is turned?

RX FIFO is

Get one data from
RX FIFO

Finished

LEDS is on.

"y

LED5 is on.
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o YUFINTRTSLOI—F LB
TO455 LETHIZ.RTS HBWLE CTS JO—§IHOELLEFEAT AL RELTEEL,
RUN_NONE_FLOW_CONTROL A FREDIHE . RTS HAHL I CTS 7A—FI#ATAT S L
NTAR—TILIZHYZET , RUN_NONE_FLOW_CONTROL AEZESNI-HE. AT S LA

TAR—TIIZHEZ70—HEIEHYERE A,

F9'.LED LRV FEMHLLET,

FUARTO A GPIO #5%ELFE T,

FUART_InitTypeDef #BZEEKL. €T —271—ILKkEAALET, TD% FUARTO Z#H
ELET,

FUARTO &4 +—JJLICL FIFO 28/ ELFET,

51 CMDR-M440UE-01J



TOSHIBA

ZD#% FUARTO (37 —%2EZHIELET, Full UART (£ 64 DT —REZEELI-DL, #*
{EFIFO NEEEHDVBEDHE. T—9ERELET . KT I EESNDHE. LED [F7—
BERTRLEY . 2T —INEESNDE £ LED AARUTLET

SWO0 A ON 332412, FOTSLITZIE FIFO MDD T—2HAHLEZRIBLES ., T—4H
BFHELTWSIEA. 70554 FIFO ANEIZHEZETT—ADNGHHAHLE#ELES . SWO A
ON THY. T—INEFEELEVERICE, RIET—2ERET—AOLBRERBLET . 2IET
—ANEET—HER— DB E.LED6 WEITLET . RIEET—REREET—HEELSIEA.
LED5 A mdTLET,
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7-10 GPIO

7-10-1 f5l: GPIO IZ&k% LED #l#

TX04 RYTTFILRSA/N(GPIOYEEALI- YT ILTAT S LT,

COBITIEUTEITVET,
1. GPIO O#EA1E
2. GPIO~ADT—4HA
3. GPIO ho>DT—42 AN

SW, LED, LCD M ##:

WF | AR
PADO | SWO
PAD1 | SW1
PAD2 | SW2
PAD3 | SW3
PAD4 | SW4
PTO LEDO
PT1 LED1
PT2 LED2
PT3 LED3
PT4 LED4
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o JA—F¥—hk

main
LED_Tnit();
SW Init();

Configure GPIO to
LED and SW

LED On(); LED_Off () ;
Turn LEDO Turn LEDO

v

LED_On() ;
Turn LED1

LED_Off () ;
Turn LED1

Z

LED_On() ;

Turn LED2

LED_Off () ;
Turn LED2

) 4
SW_Get () ;
SW3 2
| N
v v

LED On() ; LED_Off () ;
Turn LED3 Turn LED3

y N-
LED_On() ; LED_Off () ;
Turn LED4 Turn LED4
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o HUINTRTSLDI—FERA:

%9, GPIO_SetOutput(GPIO_Port GPIO_x, uint8_t Bit_x)&f# L LED I=x{9" % GPIO
#HELET, &IZ GPIO_Setinput(GPIO_Port GPIO_x, uint8_t Bit x)ZfERAL. R/ vF
%95 GPIO #%ELFET,

[* LEDO~LED4 */

uint8_t tmp = 0U;

GPIO_SetOutput(LED_DATA PORT, LED_ALL);

tmp = GPIO_ReadData(LED_DATA_PORT);

tmp &= (~LED_ALL);

GPIO_WriteData(LED_DATA_PORT,tmp);

* SW0~4 */

GPIO_Setlnput(SW_PORT, GPIO_BIT_ALL);

XA YFHI#I=&S LED @ ON/OFF Z{TLVET,

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t BitValue)Z{# L. LED
ZRMILEYS,

uint32_t tmp;
tmp = GPIO_ReadData(LED_DATA_PORT);
tmp |= led;

GPIO_WriteData(LED_DATA_PORT, tmp);

GPIO_WriteDataBit(GPIO_Port GPIO_x, uint8_t Bit_x, uint8_t Bitvalue)Z{#/AL. LED
EHITLET,

uint32_t tmp;

tmp = GPIO_ReadData(LED_DATA_PORT);

tmp &= ~led;

GPIO_WriteData(LED_DATA_PORT, tmp);
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7-11 KSCAN

7-11-1 $il: KSCAN > T )L
KSCAN. GPIO, CG DRSANEFEALE-Y LT ILTATSLTT,
ABIZIFUTEEHET,

1. GPIO ##i1k

2. KSCAN &%

3. KSCAN Z|YiAH

ZA—F¥—h:

START

Sel GPID
(KSIN/KSOUT)

| | Clock starts | |

y

| setkscr<sc> |

v

[ KSEN<EN=—1 |

| setKSICRKSOCR |

| KSCTR |

v

[KSINTCR<INTEN>.1|

| | Set CG interrupt | |

SCR<STARTS
=07

| KSCR=START>«1 |

o YU NTOTSLDI—KREGHRBA:
=¥ LED #¥WHELET,
LED_Init();
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RIZfs #FFAILET,
CG_SetFs(ENABLE);
CG_SetWarmUpTime(CG_WARM_UP_SRC_OSC_EXT,WARMTIME);
do {
st = CG_GetWarmUpState();
} while (st != DONE);
Z D% . KSCAN [Zx19 % GPIO DEEEITLET,
KSCAN_GPIOConfig();
ksclk & fs ZZIRLFET .
KSCAN_SetSCLK(KSCAN_KSCL_FS);
KSCAN EIBRZEHHICLETS,
KSCAN_Enable();
KSCAN A 71& KSCAN H hDEREETVET,
KSCAN_SetInputCtriMask(KSCAN_CH_0,DISABLE); /*All channels are not
masked*/

KSCAN_SetOutputCtrl((~KSCAN_CH_0),ENABLE);
ARA—TJETDHREEITVET,
KSCAN_SetStrobeOutput(2U);
KSCAN_SetStrobeWidth(3U);
FrR) T BREREORELITVET .
KSCAN_SetChatCancelTime(60U);  /*Sets a chattering cancel time*/
B—254 (2349 % KSCAN A DEDLLEEIHZEERLES,
KSCAN_SetConsecutiveMatches(KSCAN_MATCH_2C);
KSCAN EIYIAHZEEFAILET
KSCAN_SetINTReq(ENABLE);
CG DEYAAHHHEIRDEREEITLET .
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_INTKSCAN,CG_INT_ACTIVE_STAT
E_RISING,ENABLE);
NVIC_EnablelRQ(INTKSCAN_IRQn);
KSCAN Bk ZFIaLET .
KSCAN_Start();
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7-12 KWUP

7-12-1 Hl: BEHEEBEEHLE—FOER
KWUP & GPIO ORSANEFRALEY YT INTaISLTT,
UTOBEERET:

1. KWUP &5

2. BEENE—F~DOBITEMER

e JO—Fy—k:

main

A,

z—p

Is KEY1(PAD1) press?

‘ Key port config ‘

Y

! v
‘ Open LEDO ‘ ‘ LED1 open ‘
L 4
‘ Enable KWUPO Int ‘ Enter Low power
consumption mode
A N
‘ KWUP Config ‘ 4
Waitting for
KEYO(PADO)press
y v
‘ Enable KEYO Low power ‘ v
mode ‘ LED2 open

o HUFTNTOTSLNDI—KRESHA

= KWUP FO#HAEZEEEL . KWUP D GPIO £ ELET,
KWUP_SettingTypeDef keySetting;
KWUP_PortStatus portStatus;
TSB_KWUP_TypeDef * TSB_KWUPX;

CG_SetSTBYMode(CG_STBY_MODE_STOP1);
/* set PADO,PAD1 to Key0,1 */
TSB_PAD_FR1_PADOF1 = 1U;
TSB_PAD_PUP_PADOUP = 1U;
TSB_PAD_IE_PADOIE = 1U;

TSB_PAD_FR1_PADI1F1 = 1U;
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KEY1 (PAD1)ZE#89 &, CPU [ZEBEHE—RIZ#ITL. LED IXHEITLET , 2Dk
KEYO(PADO)%1H9 &, EE NE—FEREIBRLET,

I—LTEDEYRAADREIRETHESEEHNHAT-8. NOP i fiZ 8 EHALET,
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7-13 PHC

7-13-1 #l: PHC 2L

PHC & GPIO DRSA/N\EERLE=Y Y TILTRITSLTY,

LT OHEEHFT,

+ 4BEEE—RTO PHC 7y I8 o 2—8k

e ZB—F¥—t

A J

Enable INTPHEVRY O interrupt

Set GPIO and Initialize for PHCO;

A 4

Generate 10 cycles of two-phase
clecrease waveform

INTPHEVRY0_IRCHander

count_num< 1007
Y

Y

A J

Get count value to

count_resultfcount_nurm-]

Generate 10 cycles of two-phase
increase waveform

o HUINTOIFLOI—FERA

F9'. GIPO #EEZMHMELET,
PU4 - PHCOINO ##E. A A

PU5 - PHCOIN1 ##&E. A A
PU2 - GPIO A

PU3 - GPIO i 4

#define GPIO_PHCO
#define PHCOINO_BIT
#define PHCOIN1_BIT
#define GPIO_PHCOUT
#define PHCOINO_OUT_BIT

GPIO_PU

GPIO_BIT 4
GPIO_BIT 5

GPIO_PU

GPIO_BIT_2
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#define PHCOIN1_OUT_BIT GPIO_BIT_3

GPIO_Setinput(GPIO_PHCO, (PHCOINO_BIT | PHCOIN1_BIT));

GPIO_SetOutput(GPIO_PHCOUT, (PHCOINO_OUT_BIT | PHCOINL_OUT_BIT));

GPIO_EnableFuncReg(GPIO_PHCO0,GPIO_FUNC_REG_1,(PHCOINO_BIT|
PHCOINL_BIT));

GPIO_DisableFuncReg(GPIO_PHCOUT,GPIO_FUNC_REG_1, (PHCOINO_OUT BIT |
PHCOINO_OUT_BIT));

PHC #DH#E#E L. PHC E—FA N /A XTI AR EENI A=) TEREETVET .
PHC_InitTypeDef InitStruct;

InitStruct.Mode = PHC_CR_MODE_4TIMES; /* Quadruple mode */
InitStruct.NoiseFilterCtrl = PHC_CR_NOISEFILTER_ON; /* Noise Filter on */
InitStruct.CountClearCtrl = PHC_COUNT_CLR; /* Clear counter */

PHC EVa— L&A/ R—TILICL. HLBREIEEEDOL PR AIZEELET . INTPHEVRYO
BYAHEAR—TIZT BE REWYRAREH VU 2—DEILT IS LICHKELET . IS,
PHC ME{TEIET,

PHC_Enable(TSB_PHCO); /* Enable PHC Operation */

PHC_Init(TSB_PHCO, &InitStruct); /* Set InitStruct to PHC */

PHC_Disablelnterrupt(TSB_PHCO, PHC_CR_INT_ALL); /* Disable all interrupt */

PHC_Enablelnterrupt(TSB_PHCO,PHC_CR_INT_EVERY); /* Enable INTPHEVRYO
interrupt */

NVIC_EnablelRQ(INTPHEVRYO_IRQn);

PHC_SetRunState(TSB_PHCO0, PHC_RUN); /* Run PHCO */

ZDHRAMUIN—FUIE, BIVAHFEEDHFRET DO While(L)'~FBITLET ., BIVAHY
—ERL—FUTREBLEZAVUA—EERFERAL T,
void INTPHEVRYO_IRQHandler(void)

if(count_num < 100) { /*Judge if overflow count_result[] or not*/
count_resultfcount_num++] = PHC_GetPulseCntValue(TSB_PHCO0); /* get
count value*/
}else {
/* Do nothing */
}
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7-14 RTC

7-14-1 #l: RTCHUFIL

RTC RSANEFERALEzY YT ILTATSLTT,
COBITIEUATETVET,

1. RTC O#I#A1t
2. RTC #OE&EF

e JA—F¥—hk:

main

enable oscillation (fs)

l

LED INIT

l

RTC INIT

|

Enable RTC Clock function

Second is change ?

Y
v

RTC Display Sec

o YUTNTOTSLDOI—FEEHHA:
RTC M#1#A1L T, RTC_DateTypeDef & RTC_TimeTypeDef % /L. £ T —42EHEH
ELFET . S TIE 2010/10/22 23:59:00, 24 BRTFIA—< Vb E MR ELLTLET,
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IOvyETI— LEEEERIELEY,

RTC #A9 40ty RTCINT OFFRIZITLET