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1 [XLAE

AKF7TVr—2av/— OB TNTOTSLIE. B8 <TA4aTMPM341HTY . &5
TNTOYTSLIE, TEMCURNBHEREZ B TEITTALIICHETWET . 7705
SLRND—HERYHELTENATEIET, FETHHEEZHESELIENTEET,

2 H=

TXO3RYTTFILRSANETEROLIIFERALET,

User Application Application Programs

<>

TMPM330 Peripheral Drivers

UART SBI CEES RMC | TMRB | RTC
Drv Drv Drv Drv Drv Drv

TMPM330 CMSIS Driver

ADC FC CG GPIO | WDT
Drv Drv Drv Drv Drv

Core Peripheral Driver

TMPM330 Peripheral Register & Interrupt Vector Definition

<

Hardware TMPM330 Hardware

3 ERT5HAE

JAavy/a=
el yRFH I &R/ AER

cG HavoxX7 FRCGHUTIL)

PLL 4EfE
KEEEHE—F - SLEEP £—F
SysTick - RiEA
IAVFRVTEAT .
(wpT) - FERWDT 7))

INTO *{EH

INT1 *{EH

INT2 *{EH
SV ERE A A INT3 F{E
(INT) INT4 *{EH

INT5 *{EH

INT6 *{EH

INT7 *{EH
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JAyy/a=
b yMFrRIL Lt
SI00 UARTO ,1,2 @ {E %11 (E(E)
ST IFRRI SIo1 UARTO, 1 SBIE5I#(ZIE / 3215)
(SIO/UART) SI02 UARTO, 2 @15 #I18 (215)
SBIO AL—TE—F
T IVINRABT | SBI1 K{FE A \
—2X (SBI) SBI2 I)—KS54A+ EEPROM ¥—% | RRRE—
K
CEC - CEC X2 {EH5E
RMCO K{F A
JEAVHIE(RMC) RMC1 EILBE
TMRBO {EAPPG H H)
TMRB1 *EA
TMRB2 K{FE A
TMRB3 158 FR (B IR EURITE)
L TMRB4 *{EA
16-bits timer TVRBS ERAGLAZA)
TMRB6 *EA
TMRB7 *EA
TMRB8 {3 FA (B R EURIE)
TMRB9 *EA
RTC - FRRTCHUTI)
AINO fEH(ADC T—4')—K)
AIN1 K{FE A
AIN2 K{FE A
AIN3 EXd::
AIN4 K{F A
_ AIN5 RIEF
10-bit A/D converter AING Yy
AIN7 K{#E A
AINS K{FE A
AIN9 K{FE A
AIN10 K{FE A
AIN11 K{FE A
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4 YT F&

ARYUTIWTOY S LIE. RMCECECERRLTIAR TMPM330-SKh—FEAWLTT RS
TWET, RMCECECIEM330 EEliR—FE AW TT AN TLNET,

LTS FRAREHRALEY

No Name Use
1 PD6, AN10 F{H A
2 PD7, AN11 F{HE A
3 AVSS GND
4 VREFH +3.3V
5 AVCC +3.3V
6 PG3, INT4 LED4
7 PK2, TBOOUT F{HE A
8 PJ5, TB70OUT F{HE A
9 PH4, TB2INO F{HE A
10 PHS5, TB2IN1 FR{EA
11 PG7, TBS8OUT FR{EA
12 TEST?2 FR{EA
13 DVSS GND
14 DVCC +3.3V
15 PG4, SO2, SDA2 SDA?2
16 PG5, SI2, SCL2 SCL2
17 PG6, SCK2 FR{EA
18 TEST1 F{HE A
19 PF7, INT5 LCD DB7
20 PEO, TXDO SIO0 TX
21 PE1, RXDO SIO0 RX
22 PE2, SCLKO, CTSO SIO0 SCLKO
23 PE4, TXD1 SIO1 TX
24 PE5, RXD1 SIO1 TX
25 PE6, SCLK1, CTS1 SI01 SCLK1
26 PGO, SO0, SDAO SDAO/LED1
27 PG1, SI0, SCLO SCLO/LED2
28 PG2, SCKO LED3
29 PB3 F{H A
30 PHO, TBOINO, BOOT F{H A
31 PH1, TBOIN1 LCD E
32 PH2, TB1INO LCD RW
33 PFO, TXD2 SIO2 TX
34 PF1, RXD2 SI02 RX
35 PF2, SCLK2, CTS2 LCD BL
36 PH3, TB1IN1 LCD RS
37 PB4 KEY1
38 P10, TBOOUT PPGH H
39 PJ6, INT6 F{H A
40 P11, TB1OUT FR{EA
41 PB5 KEY?2
42 P12, TB2OUT FR{EA
43 PB6 KEY3
44 PF4, SO1, SDA1 LCD DB4
45 PF5, SI1, SCL1 LCD DB5
46 PF6, SCK1 LCD DB6
47 PB7 KEY4
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No Name Use
48 | PI3, TB3OUT K{F A

49 | PJ1,INT1 LED6

50 | PKO, CEC CEC (»

51 | PK1, SCOUT, ALARM *EA

52 | P14, TB4OUT EXd::

53 | PI5, TB50UT K{F A

54 | PBO, TDO, SWV TDO

55 | PAO, TMS, SWDIO T™MS

56 | PA1, TCK, SWCLK TCK

57 | TEST3 K{FE A

58 | PJ7,INT7 K{FE A

59 | PB1, TDI TDI

60 | PB2, TRST TRST

61 | PF3, RXIN1 RMC1

62 | bvcc +3.3V

63 | DVSS GND

64 | PA2, TRACECLK EXd::

65 | PA3, TRACEDATAOQ *{FEH

66 | PA4, TRACEDATAL *{EH

67 | PA5, TRACEDATA2 *EA

68 | PA6, TRACEDATA3 *EA

69 | PA7 K{F A

70 | PJO, INTO LED5

71 | cvce +3.3V

72 | X2 S EBEE FHR(10MHzZ)
73 | cvss GND

74 | X1 SR E R FEIR(1OMHZ)
75 | REGVSS GND

76 | REGvVCC +3.3V

77 | XT1 5} ER KR F I (32.768kHZ)
78 | XT2 SV ERME 3R F IR (32.768kH2)
79 | PI6, TB4INO K{FE A

80 | NMI K{F A

81 | MODE GND

82 | RESET RESET

83 | PI7, TB4IN1 K{F A

84 | PH6, TB3INO BREGRIERY—Xo0v9 A A
85 | PH7, TB3IN1 K{F A

86 | PJ2,INT2 LED7

87 | PJ3,INT3 LED8

88 | PJ4, TB6OUT EXd::

89 | PE3, RXINO K{FE A

90 | TEST4 K{FE A

91 | PCO, ANO ANO

92 | PC1, AN1 K{FE A

93 | PC2, AN2 K{FE A

94 | PC3, AN3 K{F A

95 | PDO, AN4, TB5INO EXd::

96 | PD1, AN5, TB5IN1 EXd::

97 | PD2, AN6, TB6INO EXd::

98 | PD3, AN7, TB6IN1 *{E

99 | PD4, AN8 K{FE A
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%

No Name Use
100 | PD5, AN9 KEFH
5 BARIRIE
UTICHARRBEOERERLET .
TMPM330
SDA/SCL

EEPROM —> |2C CEC HDMI DVD with CEC
Adjustable

resistor |¢——| ADC TMRB

CG

Remote signal WDT

receiver le——»| RMC RTC TX/RX

UARTO |¢e———— |PC (Terminal software)

LCD, LED|«—| 10 FLASH

1. /N—FKDz7:

1) IAR TMPM330-SK 7R—F
2) TOSHIBA TMPM330 FHfi-i—K (JE5E &)

2. EHAEYV—IL:
e |IAR:
1) J-Link: IAR J-Link-ARM7.0 / J-Link 6.0

2)

e KEIL:
1) U-Link: Realview ULINK2

2)

IDE: KEIL uVision 4.10

IDE: IAR Embedded workbench 5.5 version
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6 HEREEREA
6-1 BEEE—F

AT NARIZIF 4 DDOFEE—FAHYET: NORMAL, SLOW, IDLE, SLEEP, STOP E—F

> NORMAL E£—F:
CPUI7BLUVEBN—RII 75ROV TEESEHE—RTT, Uy MERkRE
. NORMAL E—FIZHYET , BFEIOVIEENESE D ELAIRETT,

> SLOW £—K:

EE/OYIEEZILSE, CPUITELUVEDN—F Iz 72ROV TEESEZE—F
T9, NORMAL E—FICLERBEEBHERBTAHENTEET,

SLOW E—R TILEE T REA B D AENBONE T, FHTESEBHEEEIL. /O R—k. 1)
TILEALYOvS (RTC), CEC #EE. VEIVHIEHEE(RMC) T,

MR CCYTILTIL SLEEP E—KR&FEALEY,
IDLE, SLEEP, STOP D& E—FIXEEBEEBHE—F T KEEBNHE—FABITTSHIC
£, AT LarkO—)LLY A4S STBYCRO<STBY2:0>(=T IDLE. SLEEP. STOP ®DL\E
NHDE—FEERL. WFI (Wait For Interrupt)gi 52 £17LE T,

MR CCYTILTIL SLEEP E—KR&EALEY,

> SLEEP £—F:

REMERFKIEETE RTC, CEC #8E. VB HIEMEEN BMELE T, SLEEP E—F AR SE
Nnd&.SLEEP E—RFABITI AERDEEE—FAEIRL. BMEZRIBLET,
RTC E|Y3A# ., CEC E|Y3A#A, RMC EIY5AH, SV EREIYIAAH(ZT SLEEP E—F %R T %
ZENRTEFET,

R SLEEP E—FDHY T ILTAY S LK. RMC £=[E CEC DYV T ILTHERLE
ElR
Instruction (WFI)
NORMAL
Interrupt
Interrupt

Instruction (WFI)
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6-2

6-3

6-4

ARE—k7vF

AB—bTyT I )EyNMLENS ALV NEBOREICETINET,

reset

\ 4
startup_TMPM330.s
- call Systemlnit()

\ 4
main.c
main()

ADC

TFHFAOSAAEEZREBL.LCDIZRERT B Y UTILTT,

ADC Value: 25

*kkk

#RE: RYDITIZ AD EHEER% 0~100 DEITERRLET,
27 BIEBEA—LoT—CTRELET,

CEC

CEC AU T —4%ZELET , RA—FEYLE BEVRDT—4%HRR PC DE—3F
VIO ~AHALET,

DY TILIE, CEC Ayt—T—4% CEC SAUITEEL., FIRFICRA—FEYREBEY
bDT—5%EHRANPCDE—IFILIIO ANHALFT,

M330 i R—F Tl&. L 7aPYIFRLRILE TY,

CEC Ayt—UIZ T BEDT=H . KRR PC DHA—3F)L /0 [ZFRR+ PC DF—HR—F
BRUETHEF—ZANTHEN VEIAVFT—ZEANLET . JIEL TS CEC Ayt—TER)AF
—[FRDBEYTT,

PC keyboard: Remote key CEC message

1 [1] Power (pass through)

7 CMDR-M330UE-01J
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[2] System standby
(3] Play (pass through)
(4] Stop (pass through)

Power (pass through)® CEC T—44%> 7 )L:

CEC_Send: XX 44 40
CEC_Send: XX 45

System standby @ CEC T—4%H%>7)L:
CEC_Send: EF 36

Play (pass through) ® CEC 7—42%>7 L.
CEC_Send: XX 44 44
CEC_Send: XX 45

Stop (pass through) ® CEC T—44>F)L:

CEC_Send: XX 44 45
CEC_Send: XX 45

MR EETFLAT 20 XX (FFHBRRIKELET . FRET —2LFHEREICK
#LEY,

CEC Ay+—Z{EBFZ CPU A SLEEP E—K M5 &L, CPU [ NORMAL E—KIZ1E1F
L.CEC Ay t—LZEMBEITLVET,

6-5 CG

CPU Ei{fE—FE#ZTELET, ZOHY T )ILTlE NORMAL E—F ., SLOW E—FK . SLEEP &
—KD 3D2DE—FEFEALET,

6-6 FLASH

Flash DESA /N API ZERALTHE ISV A AEYDEERVBEESAAEITIFVTIILT
Oy 3 .LTY,

COTATSLIE. VT NFIYTE—RD/—<TIILE—Ra—HFT—rE—RTEFTLET,
—JEyrEE: E—RHE. EFAHIL—F(T5via AP, EEEIL—FUTHRShET,
E—RHEL—F: A—HFT—rE—FFF/—TILE—FDHEZITVET,
BRI —F 2 EEIAHIL—F % Flash his5 RAM ~NERELET,

8 CMDR-M330UE-01J
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EBEAHI—F:RAM ETEIEL, 75y atDTOIS L AELETOSSL B DIA—FKE
ANBZFET,
— 74554 AB (VY hBIE)FERTIZTOS Y A rE) ICEERFATLET,
—70%5.4 AIB (A: LED 1~4 &i#, B: LED 5~8 &i#)
MERREIL, TOT S L ADEMELET .
—KEY1 [EV ey rEBIHEDE—FHIEICFELET,
KEY1 M ON Shi-jkEE > 1—HT—+E—KRTT,
KEY1 »' OFF &h -4k > Normal E—FTY,

Flash > Flash

Block n: Program B Block n: Program A

RAM

(b) Programming routine

Block m: Program A Block m: Program B

Reset Procedure

(a) Mode judegement routine
(b) Programming routine
(c) Copy routine

Reset Procedure

(a) Mode judegement routine
(b) Programming routine

(c) Copy routine

BiE—4 X
(1) BREEA
KEY1# OFF LIzREETERIEAFE XYM RAVERT & £ RTMIRTZT05
. AHDLED 1~4 Z =L . LCD IZ“Ais running ...... "FERRLET,
(2) KEY1#% ON LT=iKE&E Ty RE2VE#$ &, LCD IZ“User Boot Mode"&a &R RLET,
COMICKEYL% OFF §4&. 729 aEE @A IL—FUNIE—IL—FUIZ&KY RAM

’\:lto_éhi—g—o
FDHBISVVAEETMIIIN—FoNTOAYSLAEBERTVILET,
CODfdl, LCD IZ“RAM transferring ...... ", “FLASH burning ...... " “Finished

Restart ...... "wERRLET,
(3) LCD [=*Finished Restart ....."# &KL, TOH%BEBMITY I+IT 7RI ETVET,

LEY,

(4) BE KEY1% ONL=KETyrRE %9 &, LCD [Z*User Boot Mode'# &R RLE
9. ZTDMEIZKEYL % OFF 9 5&. FIEQ)ERLEEEITLET,

(5) LCD [Z “Finished Restart ...... "HERAL. ZORBEMICY I DI T VR ETVET,
ETRBTS5T05 5L AN LEDI-4 F AL, LCD [Z “Ais running ...... "ERELE
ED

9 CMDR-M330UE-01J
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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

ALB
v

Normal mode
1) Reset
2) Run Program B

v

User boot mode

1) Reset

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

Ho77ng5L070—Fr—k

Mode judgement
routine

User boot mode

‘ Run program A/B ‘

‘ ‘ Copy routine ‘ ‘

L]

Copy programming routine
to RAM

Run Programming

routine in RAM ‘ A =B

Set SCB->AIRCRI[O0]:
VECTRESET to excute
software reset

TOUSLNI—FT—rE—FDHE. LCD [CUTOXFIERTLET

User Boot Mode

(JtvhuniE)

RAM ExiEHr | FF=[d Flash EEMZIADIHE . LCD [CIEUTOLIICHREDKEBERRLET,

RAM transferring FLASH burning Finished
............ Restart ......
(aE—IE) (Flash £z JLIE) (BESHLE)
10 CMDR-M330UE-01J
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6-7 GPIO

GPIO % LED ¥ KEY AHIZS®RELET,

6-8 RMC

6-8-1 RMC S2{E

DEAVEBDREZTV. Ta—FT5HUTILTATILTY , Ta—Fashiz=7—42%K
AR PC DA—3FILIOIZRTRLEY . hAZLI—FELEFTFLRO—FE HEX KT
RTSNFES,

=R TMPM330 RMC 427 )L
RMC_1: XX XX
RMC_1: YY YY

MRV IR
RMC 1:
RMC_2:
RMC_3:
RMC 4:
RMC_5:

¥
4

Q| |W|N|F

6-8-2 BIEE—FZEE

CPUBIMEE—REEELEY ., DY TILTIL NORMAL E—F& SLEEP E—RFD 220
E—REFEALET UEIAVDERNIVE On LTEMEE—FEBITSEET

BEDE—F | 7923 (Key) Bk —SF IR

NORMAL [9] NORMAL->SLEEP | Now, Going to Sleep
[CHDOWN]
[VOL DOWN]

SLEEP [7] SLEEP>NORMAL | Wakeup from Sleep
[CH UP]
[VOL UP]

6-9 RTC

RTC ##exF AL, LCD ICAfHOBMERRLET,
AR E D B fF: 2010/10/23 12:50:55 (24 BRI %R R)
B 18

LCD & 7R:

2010/10/22
12:50:55

11 CMDR-M330UE-01J
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6-10 SBI

6-10-1 EEPROM)—K/S5A4k

R—K_ LD EEPROM DT —41—K, £f=[L EEPROM AT—425/hE1TVVES, U—F
T—45%HRAL PC DA—ZF )L II0O ~RRLET,
K1% ON 3 %&. EEPROM B T—4%!—RFLET,

—3F )L 1/0 &R TMPM330 SBI 4> 7L

0x0000: XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
0x0010: XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX

Finish

LCD &7

TMPM330
EEPROM READ

- T#&:

Read Over
Press K2 to Write

K2 % OM §%&, EEPROM AT—4%5/MLET,

XF (K8 XF)EZA—IFILIIOMSTAMLFET, D&, TAY T LIE EEPROM ANT—
BIAMETVETS,

SAT—RE) =R T—RIER— L TIEELY,

SAMET .

Write Over
Press K1 to Read

RYID74951=8IZ KL% ON LT EEPROM M5TF—4%)—RLET,
6-10-2 12C RAL—T

2C NRADAL—TE—FUBEITIYLTILTAYSLTT,

FHEAR—F D 2 A® 12C /3R (SBIO & SBI2) ###E#LET . FAIL 12C NADYREZE—FR
TEMEL. B AIX 12C NADAL—TE—RTHELET,

12C EYIAHZFIALT. 12C NAD—KISA+EITVET,

12C DAL—T7RLR: FETY

I2C AL—7 (SBI0) [ 12C YR (SBI2)HM5 “TOSHIBA” #%2{SL LCD [CRRLET,

12 CMDR-M330UE-01J
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K3 % ON §5&., SBI2(RARA)E SBIO(RAL—ETT—2EZIEFRIKRLET,

K3:SBI2 to SBIO

K3 % ON 3 5%&. SBI2(RRZ)MS SBIO(AL—)AXZFEFITTOSHIBA | ZXELET,

Write Over
K1: Show SBIO

K1% ON 9 5&. SBIO(RL—D)MoXF 5 [TOSHIBA] #%2{EL.LCD IZRTRLET,

TOSHIBA
SBI2 to SBIO OK

HE: ATV INEEFTTBE=012IE. LTOESITEREL TS,
PG4/SDA2 & PGO/SDAO
PG5/SCL2 & PG1/SCLO

6-11 SIO/UART

6-11-1 UARTO A5 UART2 ADT—AEBE%E

UARTO AL TT—2EEEITL. UART2 #FE AL TT—22EETLVET,
UARTO M5 IEXF5 “TMPM330” #%{ELFET .

UART2 [T —3%Z{EL.LCD ICZ{ET—2EXRTRLET,

K1%Z ON 9 5& EEBEZITVET . EDR. KIZ ONTHE BRE—FFET,

Yty K1 ON K1 ON
UARTO to UART2; .|  UARTO to UART2: > UARTO to UART2;
Press K1: start > TMPM330 P Press K1: start
Press K1
UART R 7E:
BIEFrRIL: UARTO & UART?2
F—4K: 8Ewk
N)T4E Yk Ay
Ay TE YR 1Ewk
R—L—k: 115200bps
20—l 7L

13 CMDR-M330UE-01J
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6-11-2 A=k

CEEDEEALHSATSD stdin & stdout DY E—HFyrETNET,

User Application

P

\4 \4
ANSI C standard function
(printf())

¢ ¢

Device driver (change according
to target)

P

Target (hardware (UARTOQ), debugger)

C library

Stdin. stdout (2 UARTO IZERELFET . 7T —arh i printf()& getchar()BE %
RAWT. DUTZILR— o T—32E AHALET,
#R: getchar()l& CECHY 7L THEALET,

UART %5€:
BEFYRIL: UARTO
TF—4EK: 8Ewk
NYT4E Y Ay
Ay TE Y 1Ewk
R—L—k: 115200bps
20—l L

6-11-3 UART FIFO

In this sample program, UARTO sent the data "TMPM3301" to UART1 use FIFO, and at same
time UARTO receive the data "TMPM3302" which send from UART1 and also use FIFO.

Set one breakpoint before the function Resetldx(),when program stop in the breakpoint you
can read the RxBuffer = "TMPM3302",and RxBufferl = "TMPM3301".

FIFO % UARTO M5"TMPM3301"& LV T —42% AL T UARTL ~2{EL. EBIZ FIFO &
UART1 A 5" TMPM3302"& LV T —4%E AL T UARTO ANEIETHH U TILTOYSLTY,
Resetldx() B D AT L—IRA U b EERE L THLE. RxBuffer="TMPM3302"&
RxBufferl="TMPM3301"¢ %> =G &I TL—IRA UM TELELET,

6-11-4 SIO

SIO e AL TR DERELTIYIINTOTSLTY,
SIODF¥RIL O EFYHRIL LEFERAL. ChoDFrRIILB TR T —2EEEZITVET,
(TXDO & RXD1, TXD1 & RXDO, sclk0 & sclkl Z#E#E L TZELY)

14 CMDR-M330UE-01J
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6-12 TMRB

6-12-1 AARA~

TMRB 2E>TRAZMYEREHT 9T IVTAISLTY,
B EHA L 1ms TF,
ZDRATEEL 15(500ms TH . 500ms TH )R T LED SilETLVET,

Interval Timer

6-12-2 PPG H A

1 DDRAYFEFE, Ta—TAAIED PPG(TAITSITIERE)DERELEALET,
Ta—T11% 5 E&RE(10%, 25%, 50%, 75%, 90%)ICEBE TE=ET,
BIRRATSE PPG E—RICAY, PPG HAFRIALET
AA9F D ON/OFF Y)Y B XS5 ETTa—TAE2EEBLET,
(10%, 25%, 50%, 75%, 90%)

BRI AIZT TMRB % PPG E—FRIZEEEL. PPG HAZITWET,

K1: Change
LeadingTiming

Kl1ZONdBE Ta—FT42EHLET,
(10% > 25% >50% > 75% > 90% > 10%)

LCD %&7R:

PPG Output
LeadingTiming: 50%

6-12-3 FEAREGAIE

TMRB #{F AL CRAKREREEZITOET,

K3: Freq Measure

K3% ON 9 5&. BREBIEZITLET,
LCD &R7R:

Freq measure
f=99999Hz

#R: PH6/TBIINO [XEHBAIERADHRFELTHEALET,
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6-13 WDT

YD IThNDEIHYFRYTEARIEENELRDD T, DA vFRYTRAIEFRLELY
BEFEMN LTSN, 94 YFRYT 247 G AKIOVINEIELTWSIES . EH
TEFEHA, TEDEEE—RFABITT DRI, IAYFRITRZAIEENIZL TS,
IDLE E—FTl&. 94 v FRYT 247 DEIEIL WDMOD<I2WDT> SR EIIKELE T,

FSA I ERAERTYT:
1) REBBOREEAIVEA—N\—DO0—FDEIMEELTD WDT B|YIAHREEZITL.
WDT Z##i{ELE T,
2) 220 WDT B> FILAHY, DEMO2 [ERVOEHICTUYEZLONET,
DEMO1:
BAI—FA—/A—70O0—B(ZNMI BV AAEREL. WDT V)7 LET,
DEMO2:
DAVFRY T BAIEEL O ABH) TA—REEERAH ., IAYFRYTRATHhHIU4
#9JT7LET,
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7 Software

AYTrHT 7%, TEHEEIL IAR TMPM330-SK R—KZE{FEHL . — & M330 SEfiR—K%
FAL. ‘DRI D-H0YUTILTOTSLTY,

SN TOTSLOREIZF, BFORSA/3—Y Tk, 8LV IAR EWARM, F1=(% KEIL
MDK ZZ{FERLFEEL, g Lo 7as oo ERL TS S,

D—YRAR—REEELTOD VML LT OREYTY:

IAR EWARM:
FWDT_NMI
APP
main.c
tmpm330_wdt_int.c

-TX03_CMSIS
core_cm3.c
core_cm3.h
system_TMPM330.c
system_TMPM330.h
TMPM330.h

startup
startup_ TMPM330.s

—TX03_Periph_Driver

inc
tmpm330_wdt.h
tx03_common.h

SIc
tmpm330_wdt.c
L_TMPM330-SK

key.c
key.h
lcd.c
Icd.h
led.c
led.h
KEIL MDK:
FWDT_NMI
APP
main.c

tmpm330_wdt_int.c

-TX03_CMSIS
core_cm3.c
system_TMPM330.c
startup_ TMPM330.s

—TX03_Periph_Driver
tmpm330_wdt.c
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L-TMPM330-SK
key.c
lcd.c
led.c

7-1 ADC

RYIZSILRSA/N(ADC)EFERALIz Y TILTRYTSLTY,

UTDOHINEENETT:
1. ADC FZEL#HE
2. ADC Z#ERDmE

e JO—F¥—h:

main

A 4

LCD configura

tion and LCD on

v

adc init

A4

ADC start

A 4

v

IntADC?

Y
v

Clear flag adc

v

adc_display

o YUTNTNTSLDOI—FERHA

F£9 . ADC_Init)Bi#ZEa—/LL T, JE—FE—FDEFRIEEIVAAZERD

NLZEY,
ADC_SWReset();
ADC_SetlnputChannel(ADC_AN_0);
ADC_SetRepeatMode(ENABLE);

ADC_SetINTMode(ADC_INT_SIGNLE);
ADC_SetVref(ENABLE);

AD Z#ZERIBLET
ADC_ Start();

11—

HEXITL. VREF %

18
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AD ZHETLY, ZDHk AD TS TEIUAAEFEET, AD T TEIUAH DR ER,
ADC_Display()B#%&za—IILLET,
ADC_Display()Bi# Tl. AD TH##ER%)—FLE T,

ADC_ResultTypeDef ADC_Result;

ADC_Result = ADC_GetConvertResult(ADC_REG_08);

7-2 CEC

7-2-1  $il: CEC %£%2{E

~R1JZT5)LRS4/3(CEC, RMC, GPIO, UART, TMRB, CG)%#EAL=H>FILTOFSLTT,

ZOYUTILTIEUTZITVET,
1. CEC MiRELMHAE
2. CECav KRmi%E
3. CECT—4M%2iE

o JO0—Fy—h:
main

A
TMRB initialization
SIO initializationfor UART
RMC initialization

l

PORTK setting for CEC
CEC function enable
CEC function initial setting

!

CEC interrupt enable
CG setting for sleep release
TMRB run

N

Flag_cec_rx_end ?

Standby CMD?
N

Y

Y
N
Clear flag_cec_rx_end ¢
Send the received CEC data to
PC,display format: Cec_tx_standby
TMPM330 CEC Demo
CEC Received: 0xXX 0xXX OxXX l

% Pass through CMD?
Y

Y v

v

Cec_rmc_through(CMD)

Clear reg_cec_tx
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YoINTnTSLOa—K LR
*9°.GPIO% CECIZEEELET,

CEC #E8]L. CEC O #HELEITLVET,

T—RERIEETI-0. CECEIYRAHEHALET,

LEHTER.CECT—A%EZEFTLET,
CEC ¥—4%hAkPCIZRTRLET,
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}

INTCECTX N\YRSNTT—EEEITLET,
INTCECRX N RSHTT—2ZEFXTLVET,

7-3 CG

RYIZIFILRSA/NCE)EERALI- YT INLTAT S LTY,

ZOYUTILTIEUTEITVET:
1. EXHE CCDHRTE
2. NORMAL E—K& SLOW E—RDYIYEZ A%
3. TIF/OVHEEROIRI AL

o YUTNTNTSLDOI—FERHA

CG DO #I#iE
LIF (X NORMAL E—FT CG DEREZEITIHITY , (BEFEHK 10MHz DI5E)
[* set fgear = fc/2 */
CG_SetFgearLevel(CG_DIVIDE_2);
[* set fperi = fgear fpreclk = fperi/32 */
CG_SetPhiTOLevel(CG_DIVIDE_64);
/* set SCOUT source to fTO */
CG_SetSCOUTSrc(CG_SCOUT_SRC_PHITO);
/* enable high-speed oscillation */
CG_SetFosc(ENABLE);
/* enable low-speed oscillation */
CG_SetFs(ENABLE);
/* set low power consumption mode sleep */
CG_SetSTBYMode(CG_STBY_MODE_SLEEP);
/* set high-speed and low-speed oscillation to be enabled after releasing stop mode
*/
CG_SetExitStopModeFosc(ENABLE);
CG_SetExitStopModeFs(ENABLE);
[* set pin status in stop mode to "active" */
CG_SetPinStatelnStopMode(ENABLE);
/*set up pll and wait 200us for pll to warm up , set fc source to fpll */
CG_EnableCIkMulCircuit();
* set system clock to fgear */
CG_SetFsysSrc(CG_FSYS_SRC_FGEAR);

SLOW E—F~ADEBRE

DRATLYOYYELT s EERL., mERI/AOVIEFILLETS,
CG_SetFsysSrc(CG_FSYS_SRC_FS);
CG_SetFosc(DISABLE);

SLEEP E—FADEBBHRE

SLEEP E—FZBRER(RTC B|YAH)ERELET .
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_RTC,CG_INT_ACTIVE_STATE_FALLING
LENABLE);

RTC BIYAADENYIAHARESYF LI RAE9) 7L, RTC ElVIAHZFEFRILET,
NVIC_ClearPendinglRQ(INTRTC_IRQn);
NVIC_EnablelRQ(INTRTC_IRQn);
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7-4

RTC D7 5—LMEEDREEITL. 2 R RICRTC EVAAERAET HLIITLET,

WFI 8 %%ETL. SLEEP E—RIZ:ERBLET,

#H2: SLEEP E—RE BRI BICIFEIYAHNBETY , RTCEIVIAAFLEET 2 HMEF
DRENHYET

SLOW £—F 55 NORMAL E—FADEIR
EERIREHALET,

Fosc DEEFED=OIA—LTVvTH#FTLN, 1.953m B FEET,

VA—LTITNET I HETR—IUTLET,

DRTLYOyHELT Fgear &IRLET,

TILFoOYIRIBREHFRILET,

FLASH

R1JITTSILRSA/N(FLASH, GPIO, CG)&#F ALY TILTOSSLTT,

COYUTILTRHUTEITVET:
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1. FLASH XEYDFUR—KTOY S35 (BEAHEE)
EBEE—FR . VU ILFYTE—F (/—TILE—K, 21— T—FE—F)
3. A—HT—rE—FZ&EHAL. Flash X&) OI—FZE#H,

n

e JO—Fx—h:

main Mode_Judgement Flash_Swap
v Copy_Routine
Copy DemoA and DemoB
1.Set system clock KEY1 pressed? P to RAM
2.Initial LCD, set KEY port I I

Return Return i
USER_BOOT_MODE NORMAL_MODE FLASH_EraseBlock
erase block m in which

y

DemoA saved

Mode_Judgement ‘ ‘
Judge current mode i
End Write_Flash
write DemoB to block m

I

FLASH_EraseBlock

Mode is User boot

M mode? N
erase block n in which
DemoB saved
" 1. Reset SP i
".c? d'S‘;.'ayS 2. Jump to CODE_START
information to run Write_Flash
i write DemoA to to block n
Copy_Routine <+“——N
copy flash APIs to
RAM
Flash_Swap
swap two demo
code

o YUTNTNTSLDOI—FERHA

FFORTLIAVIDETEEITLN. LCD £ KEY Z#18{ELET . WEDE—FHIESE KEY
T. BEDKRERTE LCD TITLWEY,

CG_SetPLL(DISABLE); [* Disable PLL */
CG_SetFcSrc(CG_FC_SRC_FOSCOC); /* Select fosc */
KEY_Configuration(); [* init KEY */
LCD_Configuration(); /*init LCD */
LCD_Light(ON); /* turn on the light of LCD */

)EybMEICEDE—RIZHES>TLS I DB ZEITS1=81Z. Mode_Judgement() Bz a—
IWLET,

uint8_t Mode_Judgement(void)

{
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return (KEY_Get(KEY1)) ? USER_BOOT_MODE : NORMAL_MODE;
}

)y hFFIZ KEY B BESNTWSIZE . /—TILE—RIZRYET . SP &tvhkL.
“CODE_START” [ZPv>TLET, TRV S L AIETOYImKAD“CODE_START” [TRTF
SNTWB=H., a5 5L ANEELET(LED 1~4 ASELT),

#if defined (__ CC_ARM ) /* RealView Compiler */
ResetSP(); [* reset SP */
#elif defined (__ICCARM__ ) /* 1AR Compiler */
asm("MOV RO, #0"); [* reset SP */
asm("LDR SP, [rO]");
#endif
startup = CODE_START;
startup(); /* jump to code start address to run */

)ty b B KEY A SN TLDIEE . 21— T —FE—FRIZHYE S (LCD [Z"User Boot
Mode"#RRLEY ), Flash A EVIFBE DB H THER/EZTAHERITTELEL =, Flash
E{ER APl %, Flash AE!JR® 7KL X “FLASH_API_ROM” /5 RAM D
“FLASH_API_RAM"[ZaE—L% 9 . RAM Bz A1, LCD IZ"RAM transferring"&# & mLE T,

LCD_Display("User Boot Mode", ");

LCD_Display("RAM transferring”, "......");

* copy flash APl to RAM */

Copy_Routine(FLASH_API_RAM, FLASH_API_ROM, SIZE_FLASH_API);

Flash EifEA APl & RAM [ZOE—#& . JL—F> 7045 5 AlE Flash_Swap()B#I vy T
LFET . COREHIE. LFED Copy_Routine() ZfEFL. Flash A& M5 RAM [ZOE—Sh
F9,

Flash_Swap() B# T, FFH2TIL A, 2T )L B # Flash A& A RAM [2aE—LFE
9o RIZ, Flash AR DEEIEZAAZEITIT=86 . B FC_EraseBlock () &
Write_Flash() 2 FU0HLET . Flash ABRURDTOIS L AETOTS LB MNRITYTILE
ER

[* copy A to RAM */

Copy_Routine(DEMO_A RAM, DEMO_A FLASH, SIZE_DEMO_A);

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

[* erase A in block m*/

if (FC_SUCCESS == FLASH_EraseBlock(DEMO_A_FLASH)) {
/* Do nothing */

}else {
return ERROR;

}

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

}

[* erase B in block n */

if (FC_SUCCESS == FLASH_EraseBlock(DEMO_B_FLASH)) {
/* Do nothing */

}else {
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return ERROR;
}

[* write A to block n */
if (FC_SUCCESS == Write_Flash(DEMO_B_FLASH, DEMO_A RAM,
SIZE_DEMO_A)) {
/* Do nothing */
}else {
return ERROR;

}

Ay TH5E T I 5HELCD IZ"Finished”, "Restart......"# &R RLET ., KEY HEEsh b &,

SCB->AIRCR LU RAZANTYINIEYREITVET, FDH%. /—TILE—FIZHEYET,

YUTIWAESUTILB BNELBZLN TSz, PRL X “CODE_START” 497U

BDAZ—RFZRLRIZHY, 2T )L B HEIELE T (LED5~8 A AN S LT),
LCD_Display("Finished", "Restart......");

while (KEY_Get(KEY1)) { /* wait for KEY1 release */
}

reg_value = SCB->AIRCR; /* software reset */
reg_value = (uint32_t) OXx05FA0001;

SCB->AIRCR = reg_value;

Flash AEEI{EREI%k FC_EraseBlock() [ZIEESNI-TOVvIEHEELET . COTAVIIE
=AIZ518 “Block_addr” THEELET . £9 . COMEETEI$“Block_addr” #mEEELE T,
RIZ. Flash K547\ FC_GetBlockProtectState() #f#RL. €SN =T AvoNTOTIH
SNTLSIHERLET,
if (FC_GetBlockProtectState((FC_BlockNum) Addr_To_BN(blk_adr)) == ENABLE)
{ /* check if this address is protected */
return ERR_PRO;
}else {
/* do nothing */
}

Tayo127aT oo TLVSIEE . “ERR_PRO” #RLET . 7ATIREIN TULVELY
BEIE. IOy BRI URICT, FAavoEEELET,

addrl = (uint32_t *) (FLASH_BEGIN + FLASH_CMD_BC1_ADDR);

addr2 = (uint32_t *) (FLASH_BEGIN + FLASH_CMD_BC2_ADDR);

*addrl = FLASH_CMD_BC1_DATA; /* bus cycle 1 */

*addr2 = FLASH_CMD_BC2_DATA; /* bus cycle 2 */

*addrl = 0x00000080; /* bus cycle 3 */

*addrl = FLASH_CMD_BC1 DATA,; /* bus cycle 4 */

*addr2 = FLASH_CMD_BC2_DATA,; /* bus cycle 5 */

*blk_adr = 0x00000030; [* bus cycle 6 */

RIZHEMNTT I BHE. Flash K54/ FC_GetBusyState() ZRWVE S —F v o T00VE
Yo BFIC. BALTINAIUAEERAL. BMENMEERRZBA TOROOERLET,
while (BUSY == FC_GetBusyState()) { /* check if FLASH is busy */

if (!(counter--)) { /* check overtime */
*addr2 = 0xf0; /* Reset FLASH */
return ERR_OT;

} else {
/* do nothing */

}

}
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B8k Write_Flash() & FLASH_WritePage() ZFUHEL., 1 R—DICT—42%EEFAHFT,
COEMEX. BEIR—2T 05 S L@mAERE. EARMIZ FLASH_EraseBlock () £ERIL T,

addrl = (uint32_t *) (FLASH_BEGIN + FLASH_CMD_BC1_ADDR);

addr2 = (uint32_t *) (FLASH_BEGIN + FLASH_CMD_BC2_ADDR);

*addrl = FLASH _CMD_BC1_DATA; /* bus cycle 1 */

*addr2 = FLASH_CMD_BC2_DATA; /* bus cycle 2 */

*addrl = 0x000000a0; /* bus cycle 3 */

source = data;

len = len & 0xfffc;

for (i=0; i< (len/4); i++) { /* bus cycle 4~n */
*page_adr = *source; /* 32 bits write */
source++;
}
7-5 GPIO

RYIZTFIVRSA/\(GPIO)EFERALI- YT TOT S LTT,
ZOHYUTILTIEUTEITVET:

1. GPIO O#HA1E
2. GPIOADT—REZIAH

o HLTNTOTIFLOI—FERA
F9 GPIO_Init()BE%iEa—I/LL T GPIO % LED [ZERELET . LTI GPIO_InitTypeDef
BIEAREERL., AUNIZHEIEZRET HHITY .
GPIO_InitTypeDef led_io;
led_io.lOMode = GPIO_OUTPUT_MODE;
led_io.PullUp = GPIO_PULLUP_ENABLE;
led_io.PullDown = GPIO_PULLDOWN_NONE;
led_io.OpenDrain = GPIO_OPEN_DRAIN_NONE;

ZD#%. GPIO_Init)Bi%kZa—/LL. LED O#EILEITLVET,
GPIO_Init(GPIO_PG, GPIO_BIT_0, &led_io);

while()JL—7IZT. LED on & LED off #fTLVET,

GPIO_WriteData ()% —/LL. fEEE Y155 5L TLED & on LET,
GPIO_WriteDataBit(GPIO_PG, GPIO_BIT_0, GPIO_BIT_VALUE_1);

GPIO_WriteData ()B8#txza—/LL. IEEEYMI"0E5/ 9 HIETLED % off LET,
GPIO_WriteDataBit(GPIO_PG, GPIO_BIT_0, GPIO_BIT_VALUE_0);

7-6  RMC

7-6-1  {fl: RMC 24§

R1JZT5)LES4 /8 (RMC, GPIO, UART, TMRB)DH > FILTOSF S LT,

ZOHYUTILTIELUTEITVETD,
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1. RMC QO#I#i1t
2. RMC T—4M%2E
e JA—F¥—h

main

UART IO
Configuration

v

UART_Init

v

TMRB_Chlnit

|

RMC_Config(RMC1)

47

RMC_Init(RMC1)

¢ |

RMC_Config(RMC1)

y

Enable RMCL1 int
Enable UARTO int

Disable RMC1
receive

v
RMC_Rcv()

v

Print customer code
and command code

Enable RMC1
receive

o YUTNTNTSLDOI—FERHA
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*9 . GPIO MEETE . UARTO. TMRBO. RMC1 O #H#I{L£4TLVET, 7=7=L. UARTO &
TMRBO i GPIO MR E (XMt DEESBLTLEEL, 22 TIX RMC1 A GPIO DR ERNS
#=RBALET,

GPIO ME&E. RMC1 OMEALEITLNET
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_3);
GPIO_SetinputEnableReg(GPIO_PF, GPIO_BIT_3, ENABLE);

RMC_InitTypeDef #E&AFERL. ETHOT—HEEFHRELEFT . CCTIERMC LD R4
[Z[& TOSHIBA 74— Y& ELET .
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_W!IDTH;
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;

RMC Fv )L 1 DEFRIEAIEIEZITLVES . RMCL DRIEZEFRILET
RMC_Enable(RMCXx);
RMC_Init(RMCx, &myRMC);
RMC_SetRxCtrl(RMCx, ENABLE);

LRERTER. UARTO DEERIYAALEZEENYVRAAEHFAILET
NVIC_EnablelRQ(INTTX0_IRQn);
NVIC_EnablelRQ(INTRMCRX1_IRQn);

RMC EIYAHN\VRZAT, BIVAABZRDEFZETL. U—F —REFEROIEFOT—4
REZITVET,

if (myRMC_INTFactor.Bit.MaxDataBitCycle) { /*Max data bit cycle detection
interrupt factor */

myRMC_LeaderDetection = RMC_GetlLeader(TSB_RMC1);

if (myRMC_LeaderDetection == RMC_LEADER_DETECTED) { /*Leader has
been detected */

myRMC_RxDataDef = RMC_GetRxData(TSB_RMC1);
if (myRMC_RxDataDef.RxDataBits == 0x20U) { /*32 bits data
received */

URMCBUf.reg = myRMC_RxDataDef.RxBuf1l; [* save the RMC data
for print in main() */

gRMCTimeOut = 0U; /* reset time-out count */
if fRMCPress == RELEASE) {
fRMCPress = PRESS;
} else {
/* do nothing */
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printf()IZTZ{ET—42% UART E#{ELFET,

762 il BIEE—FERE

R1JTT5JLRS4/3 (RMC, GPIO, UART, TMRB, CG)DH L FILTOF S LT,
ZDHYUTILTIEUTEITVET,

1. RMC T—42%2(E (Lt RLCAETY)
2. HEE—RZLEHE(NORMAL E—F—SLEEP £—K)

e JO—F¥—h:
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UART 10
Configuration

!
T o ||

[ [rwee. G|

‘ ‘ RMC_Config(RMC1) ‘ ‘
I
‘ ‘ RMC._Init(RMC1) ‘
‘ ‘ RMc_Cortig(RM(:l) ‘ ‘
v
Enable RMC1 int
Enable UARTO int

‘ ‘ Disable RMC1 receive ‘ ‘

‘ ‘ RMC_Rcv() ‘ ‘

.

gCommand

Sleep to Normal

Print customer code
and command code

v

fSysSleep = WAKE

Print “Wakeup from
sleep ”

SysSleep ==
SLEEP

ﬁ Others

Normal to Sleep
SysSleep ==
WAKE
Y

A4
fSysSleep = SLEEP
Print customer code
and command code

Print  “Now,Going
to Sleep ”

€

z

<

.

‘ Sleep process ‘

<

v
‘ ‘ Enable RMC1 receive ‘ ‘

o YUTNTNTSLDOI—FERHA

RMC T—4ZENE(F ERERL=8. CZTIEHELICHEE—FDZEENORMAL E—F

—SLEEP E—F)Z&1TL\ET,

SLEEP E—FDERERELTRMCLEIYAHFHELET,
CG_SetSTBYReleaseINTSrc(CG_INT_SRC RMC RX 1,
CG_INT_ACTIVE_STATE_RISING, ENABLE);

BRI OVIZEHFRILET
CG_SetFs(ENABLE);

RIEREFORM 1.953ms R E(VA—IV I TYTHRY—RIO9IXT)L, 94—35

TyIERBLES

CG_SetWarmUpTime(CG_WARM_UP_SRC_XT1, CG_WARM_UP_TIME_EXP_6);
[* start warm up */

CG_StartWarmup();

VAT TVITRTEFLET,

<
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while (CG_GetWarmUpState() == BUSY)
HIRREFOHM 3.2768 ms #RELET . (VA—IU I TYTAHY—XI0Ov5: X1)
EHEEHE—FELT SLEEP E—KRE:&IRLEY,

CG_SetWarmUpTime(CG_WARM_UP_SRC_X1, CG_WARM_UP_TIME_EXP_15);
CG_SetSTBYMode(CG_STBY_MODE_SLEEP);

7-7  RTC

RYZx5)JLRS4/\ (RTC, CG) DHUTINTOTSLTY,
DY UTILTIEUTEITVET,

1 RTC OERRE
2 RTC OE:EERE

e JO—Fx—h:

main

v

enable RTC interrupt

v

RTC INIT

i%“]
RTC register set finish ?

Y
v

Enable RTC Clock function

Y

Clear flag_rtc

'

Rtc_display
\

o7 agS.L0a—KREEHA

F9.SLEEP E—FERERELLTRTC BIYRAAHEHRELET,
CG_SetSTBYReleaseINTSrc(CG_INT_SRC_RTC,
CG_INT_ACTIVE_STATE_FALLING, ENABLE);
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RTC OFEEBMDEEHRELET . CCTOHMEMEL. 2010/10/22 12:50:55. 24 7
7.'-_7\‘} I"—G-d_o
RTC_DateTypeDef Date_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,

RTC_TimeTypeDef Time_Struct;

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;

B REE 7 O — LREZ B LELE T,
RTC_DisableClock();
RTC_DisableAlarm();

RTC D#AIEDY)7E IHZ BIYIAHDERER . RTC BIVIAHZEFHFRILET,
RTC_ResetClockSec();
RTC_SetAlarmOutput(RTC_PULSE 1 HZ);
RTC_SetRTCINT(ENABLE);

RTC OEMERMFERELEY
RTC_SetTimeValue(&Time_Struct);
RTC_SetDateValue(&Date_Struct);

FERERTE®R . NVIC O RTC B|VAAHEHAILET  RTCRERT D=, 1 W EFEET . £
D%, RTC B REZFRILE T,

NVIC_EnablelRQ(INTRTC_IRQn);

RTC_EnableClock();

RTC E|YRAHMN 1 T EITHRET DT HEIICHKRELET . TDHE.CGC D RTCEIYIAAE
RE2)VT7LET,

fRTC_1HZ_INT = 1U;

CG_ClearINTReq(CG_INT_SRC_RTC);

FYIAAFER . RTC DHIFDEZRGEL. LCD ITRELET .
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();

7-8 SBI

7-8-1  $l: EEPROM UY—F/S5AF

RIS I)LES4/3(SBI, GPIO, UART)&EAL=H>TILT0Y S LTT,
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ZOYUTILTIEUTEITVETD,
1. SBIMEREE 12C D#HAE
2. 12COT—4E%E

e JA—F¥—h
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main

‘ ‘ Key, LCD GPIO configuration ‘ ‘

v

UART GPIO configuration and
initialization

v
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v
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v

‘ ‘ Enable SBI2 interrupt ‘ ‘

Ll

) 4
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Y
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.

Print the data read from EEPROM

’

Finish reading?

Ye

K2 pressed?

Y
v
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e

ol

fSIORXOK set?

Y
v

Write data received by SIO0 to EEPROM by
SBI2 12C mode (Max 8 bytes)

<
<€

) 4
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ve
v
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Y
v

Read EEPROM data by SBI2 12C mode (Max
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<

<4

)\ 4
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INTSBI2_IRQHandler

1

Read SBI status data

Master mode ?

Tx mode ? N

Receiver need

l
Q
Q

ived?
next data ? Next data received? N ¢
N Y Stop 12C
he byte just
previous last byte to
Stop 12C Y be received?
. .
l Set next data length to 1 byte v
Send byte Disable ACK N
N
) 4
First byte ? N—l
Y Save received byte of SBIRxBuffer
Dummy read
A

End

o YUTNTNTSLDOI—FERHA

F9.SBI2D 12C E—FAIZGPIO #H/RELFET,
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);
GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_5, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_4, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_5, ENABLE);

/* Pull up for SDA&SCL */
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GPIO_SetPullUp(GPIO_PG, GPIO_BIT_5, ENABLE);
GPIO_SetPullUp(GPIO_PG, GPIO_BIT_4, ENABLE);

Z D% SBI2 MERTEZEITL. INTSBI2 BIVAAEFAILET
myl2C.I2CSelfAddr = SELF_ADDR;
myl2C.I12CDatalLen = SBI_12C_DATA LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.12CClkDiv = SBI_I12C_CLK_DIV_328;
SBI_Enable(TSB_SBI2);
SBI_SWReset(TSB_SBI2);
SBI_Initl2C(TSB_SBI2, &myl2C);
NVIC_EnablelRQ(INTSBI2_IRQn);

LFEERE®. EEPROM Y—FZE{TLVET,
F912C OEE/ NV IT7EDIIELET  12C NRZAN T —Ei> TSI EFRERL.
EEPROM T/NA RTFRL R EEREFLEHRTELET , B5iE 5LIL"SBI_12C_SEND"TY , TN
AA—RaAVT4avEEELET,

ClearBuffer(gl2C_RxData, SBI_BUFFER_SIZE);

do {

i2c_state = SBI_Getl2CState(TSB_SBI2);

} while (i2c_state.Bit.BusState);

gl2C_WCnt = 0U;

gl2C_RCnt = 0U;

gl2C_TxData[0] = iCnt * SIZE;

gl2C_TxDatalen = 1U;

gl2C_RxDatalLen = SIZE;

SBI_SetSendData(TSB_SBI2, EEPROM_ADDR | SBI_I2C_SEND);

SBI_Generatel2CStart(TSB_SBI2);

EEPROM MDJ—K 7KL X% INTSBI2 E|YIAAH NV RSHTEELET,

12C NAM T =, TINDIELFESEL, EEPROM TN/ RTFRL R EBRERERELE
9, BRiE S (L"SBI_I2C_RECEIVE"TY . TDHRAEZ—raVT42aVEEELET,
do {
i2c_state = SBI_Getl2CState(TSB_SBI2);
} while (i2c_state.Bit.BusState);

SBI_SetSendData(TSB_SBI2, EEPROM_ADDR | SBI_I2C_RECEIVE);
SBI_Generatel2CStart(TSB_SBI2);

EEPROM )—FALEZ# T .| INTSBI2 ElYAH/\U RSN T UART A5 EEPROM A5
ELI=-T—32%&34bLFET,
SBIEENYIFENYITFREMNIELET , 12C NAHT)—ELG>TINHIEEHEREL.
EEPROM T/N\ARTFRLRAELERIEZREHRELFE T, SR 5E(X"SBI_I2C_SEND"TY , ZD .
RA—baAVT4aVEEELET,

gl2C_TxData[0] = SUB_ADDR;

for (jCnt = OU; jCnt < strlen(gSIORxBuffer); jCnt++) {

gl2C_TxData[jCnt + 1U] = gSIORxBuffer[jCnt];

}
gl2C_TxDatalLen = jCnt + 1U;
gl2C_RxDatalLen = 0U;
gl2C_WCnt = 0U;
do {
i2c_state = SBI_Getl2CState(TSB_SBI2);
} while (i2c_state.Bit.BusState);
SBI_SetSendData(TSB_SBI2, EEPROM_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI2);
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INTSBI2 E|YiA#/\UFSRIZT, EEPROM 4 MLEE gI2C_TxData[| D&Y DT —45%
FAALETS,

INTSBI2 B|YiAAH /N RSAIZT, 12C RRAFEEEAL—TZEDEMIEH 12C /SRR EE
[C&>TIThNET,
12C T RAE{EH . SBI_SetSendData()Bi$iza—I/LL TRDT—R%EEELE T, 12C Brik
IIBHIR T 3 51543 SBI_Generatel2CStop()B%kZa—ILLE T,
12C AL—T 2. SBI_GetReceiveData()B#iZza—/LL T SBI T—%/\wT7H 5 12C
T—REZELET , ROT—2% 25 . SBI_Setl2CACK()E#Z1—/LLT ACK &%
ZIELET, 12C 2121 51=8. SBI_Setl2CBitNum()BE#%#a—/LLT 1 2Av 7 ITERE
LET,12C ZENEER T I 5B A (I SBI_Generatel2CStop()B#kEa—ILLE T, R
[Z SBI_Setl2CACK()B%Za—IILLT. I2CE#BHRELET .
void INTSBI2_IRQHandler(void)
{ uint32_t tmp = 0U;

TSB_SBI_TypeDef *SBIx;

SBI_I2CState shi_sr;

SBIx = TSB_SBI2;
sbi_sr = SBI_Getl2CState(SBIx);

if (shi_sr.Bit.MasterSlave) { /* Master mode  */
if (sbi_sr.Bit. TRx) { /* Tx mode */
if (sbi_sr.Bit.LastRxBit) { /* LRB=1: the receiver requires no further data. */
SBI_Generatel2CStop(SBIXx);
}else { /* LRB=0: the receiver requires further data. */
if (gl2C_WCnt < gl2C_TxDatalen) {
SBI_SetSendData(SBIx, gl2C_TxData[gl2C_WCnt]);  /* Send next data
*/
} else if (gI2C_WCnt == gl2C_TxDatalLen) { /* 12C data send finished. */
SBI_Generatel2CStop(SBIX);
} else {
/* Do nothing */

}
gl2C_WCnt++;
}
} else { /* Rx Mode */
if (gI2C_RCnt > gl2C_RxDatalen) {
SBI_Generatel2CStop(SBIXx);
SBI_Setl2CACK(SBIx, ENABLE);
} else {
if (9I2C_RCnt == gl2C_RxDatalLen) { /* Rx last data */
SBI_Setl2CBitNum(SBIx, SBI_I2C_DATA_LEN_1);
} else if (gI2C_RCnt == (gl2C_RxDatalLen - 1U)) { /* Rx the data second
to last */
/* Not generate ACK for next data Rx end. */
SBI_Setl2CACK(SBIx, DISABLE);
} else {
/* Do nothing */

}
tmp = SBI_GetReceiveData(SBIx);
if (gI2C_RCnt > 0U) {
gl2C_RxData[gl2C_RCnt - 1U] = tmp;
} else {
[* first read is dummy read */

}
gl2C_RCnt++;
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}
}else { /* Slave mode */
/* Do nothing */
}
}

782 #l: 12C AL—T

RIYTTSILRSA/8(SBI, GPIO)&#FERAL=Y>TILTRYSLTT,

ZOYUTILTIEUTZEITVET,
1. SBIDEREL 12C D#EAE
2. 12C<TRAZE{EME
3. 12CRL—T2{ENE

e JA—F¥—h
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main

A
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Enable SBI2 interrupt

A

Set GPIO and Initialize SBIO as slave;
Enable SBIO interrupt

>« N,

) 4
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Y
v

Set I12C Tx data buffer and Tx number
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A 4
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<« N
v
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v
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« N
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< INTSBI2_IRQHandler >

y

Comfirm ACK

i

Tx mode ?

Y

4

Not last byte?

Y

v

Send byte

v

Stop 12C

end
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QNTSBIO_IRQHandIeD

A

Read the 12C status

i

Y
4

@

Y

v

SlaveAddrMatch?

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

Save data of SBIO to
gl2CRxData[] and 12C Rx
counter ++ N

End

o YUTNTNTSLDOI—FERHA

F9.SBI2D 12C E—FAIZGPIO #H/RELFET,
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);
GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_5, ENABLE):
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_4, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_5, ENABLE);

/* Pull up for SDA&SCL */

GPIO_SetPullUp(GPIO_PG, GPIO_BIT_5, ENABLE);
GPIO_SetPullUp(GPIO_PG, GPIO_BIT_4, ENABLE);

SBIO D 12C E—KFRAIZGPIO#H{ELET,
GPIO_EnableFuncReg(GPIO_PG, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PG, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetOutputEnableReg(GPIO_PG, GPIO_BIT_0, ENABLE);
GPIO_SetOutputEnableReg(GPIO_PG, GPIO_BIT_1, ENABLE);
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GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT_0, ENABLE);
GPIO_SetinputEnableReg(GPIO_PG, GPIO_BIT 1, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_0, ENABLE);
GPIO_SetOpenDrain(GPIO_PG, GPIO_BIT_1, ENABLE);

/* Pull up for SDA&SCL */

GPIO_SetPullUp(GPIO_PG, GPIO_BIT_1, ENABLE);
GPIO_SetPullUp(GPIO_PG, GPIO_BIT_0, ENABLE);

SBI2 Z#HA1EL . NVIC O INTSBI2 E|Y5AHEFRILE T,
myl2C.I12CSelfAddr = SELF_ADDR;
myl2C.12CDatalLen = SBI_12C_DATA LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I12CCIkDiv = SBI_I12C_CLK_DIV_328;
SBI_Enable(TSB_SBI2);

SBI_SWReset(TSB_SBI?2);
SBI_Initl2C(TSB_SBI2, &myl2C);
NVIC_EnablelRQ(INTSBI2_IRQn);

SBIO Z##]#1EL . NVIC @ INTSBIO E|Y;AHEHFAILET
myl2C.I12CSelfAddr = SLAVE_ADDR;
myl2C.12CDatalLen = SBI_12C_DATA LEN_8;
myl2C.I2CACKState = ENABLE;
myl2C.I12CCIkDiv = SBI_I12C_CLK_DIV_328;
SBI_Enable(TSB_SBIO);

SBI_SWReset(TSB_SBI0);
SBI_Initl2C(TSB_SBIO0, &myl2C);
NVIC_EnablelRQ(INTSBIO_IRQn);

EREER. 12CEEERBLET .
RENVI7 EENVITFENVTFRODELEZITVET,
/* Initialize TRx buffer and Tx length */
case MODE_SBI_I2C_INITIAL:
gl2CTxDatalLen = 7U;
gl2CTxData[0] = gl2CTxDataLen;
gl2CTxData[1] = 'T";
gl2CTxData[2] = 'O';
gl2CTxData[3] = 'S';
gl2CTxData[4] = 'H';
gl2CTxData[5] = 'I';
gl2CTxData[6] = 'B';
gl2CTxData[7] = 'A’;
gl2CWCnt = 0U;
for (gICnt = 0U; gICnt < 8U; gICnt++) {
gl2CRxData[glCnt] = 0U;
}
gSBIMode = MODE_SBI_I2C_START;
break;

[2C INAMT) =752 TND I EXREERL SBI_SetSendData()Bi##a—ILLT. T—4%
“SLAVE_ADDR'%#ERELF T, #rik %[ “SBI_I2C_SEND” R/ ELF T, TNk,
SBI_Generatel2CStart()B%iZa—/LL T. 12C NEZERRBLET,
/* Check 12C bus state and start TRx */
case MODE_SBI_I2C_START:
i2c_state = SBI_Getl2CState(TSB_SBI2);
if (li2c_state.Bit.BusState) {
SBI_SetSendData(TSB_SBI2, SLAVE_ADDR | SBI_I2C_SEND);
SBI_Generatel2CStart(TSB_SBI2);
gSBIMode = MODE_SBI_I2C_TRX;
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T—RERE (X INTSBI2 E|YRAH/N\URSHATITVET .

T—HZEIX INTSBIO BIVAH NV FSATITVET .

INTSBI2 B3 T 12C /A RIREEITIE L= 12C R RAZENEEITVET , 12C T RAEER,
SBI_SetSendData() B Z 21— IILLTRODT—FEEEXTVET L 12C IEXZR T I H5HE.
SBI_Generatel2CStop()B$Za—ILL T, I2C aEZ K TLET,

INTSBIO E|Y)AA#BEHI-T. 12C AL—T Z{ENEE1TLVET , SBI_GetReceiveData()Rd
#HEI—)LLT SBI/NAYI7D 12C T—RERFELET . 12C RbyTar T4 av &< X424
HIFIELES
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} else {
/* Read 12C received data and save to I12C_RxData buffer */
tmp = SBI_GetReceiveData(SBly);
gl2CRxData[gl2CRCnt] = tmp;
gl2CRCnt++;

}
} else { /* Tx Mode */

/* Do nothing */
}

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

7-9  SIO/UART

7-9-1  $l: UARTO M5 UART2 ADT—AEE%

RIS ILESA/\ (UART, GPIO)ZRW =YL TRYSLTT,

DY UTILTIIUTEITVET,
1. UART X &MIEAME
2. UART XS HI1E
3. T—AEIEIZ UARTO D TX Y AH%{F A
ZOYUTILTIIUTZEITVET,
1. UART RE&#H1E
2. UART & 2{E %1
3. UARTOEXEBIVAAZFFEALI-T—FEE
4. UART2 2EE|V;A#%EFERALI- UARTO LD T—2%2(E

e JO—Fx—h:
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Key LCD
Configuration

v

H LCD ON H

v

UART 10
Configuration

v

|| uART_mit | |

‘ Enable TX0O & RX2 interrupt ‘

‘ ‘ LCD display ‘ ‘
A
‘ ‘ LCD display ‘ ‘
<«—N
K1 pressed?
Y
\ 4

‘ ‘ UART_SetTxData() ‘ ‘

<4+— N
Y y
UART2 finish receiving? /

Y
A 4
‘ ‘ LCD display ‘ ‘

,,7N]
K1 pressed?

o T INTATSLOI—RESRBH

F7.GPIO % UARTO AICERELFET .
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetinputEnableReg(GPIO_PE, GPIO_BIT_1, ENABLE);

GPIO # UART2 ARIZERELZET,
GPIO_SetOutputEnableReg(GPIO_PF, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PF, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetlnputEnableReg(GPIO_PF, GPIO_BIT_1, ENABLE);

UART _InitTypeDef &A% ZfHL . BERANIZHHABZRELET .
UART _InitTypeDef myUART;

myUART.BaudRate = 115200U; /* baut rate = 115200 */
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myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

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

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_RX | UART_ENABLE_TX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART ZE5A]L. UARTO & UART2 O #IEAIEZTLVET .
UART_Enable(UARTO);
UART_Init(UARTO, &myUART);

UART_Enable (UART2);
UART_Init(UART2, &myUART);

LEHBEFITLN. UARTO DIEFEEYAHE UART2 DZIEEYAHEHTLET,
NVIC_EnablelRQ(INTTX0_IRQn);
NVIC_EnablelRQ(INTRX2_IRQn);

RIZT—RFEEFTVET , CCTIXEE NV IZIZXFHIERALTVET,
UART_SetTxData(UARTO, TxBuf[0]);

FEYDWIEL UARTO DEEEIYIAHIL—F & UARTO DZEEIYIAHIL—F T,

UARTO £ {EEIYRAHIL—F
void INTTXO0_IRQHandler(void)

{
volatile UART_Etrr err;

if (TxCounter < NumToBeTx) {
UART_SetTxData(UARTO, TxBuffer[TxCounter++]);
} else {
err = UART_GetErrState(UARTO);

}
}

UART2 Z{E&IYVAHIL—F
void INTRX2_IRQHandler(void)

volatile UART _Err err;

err = UART_GetErrState(UART2);
if (UART_NO_ERR == err) {
RxBuffer[RxCounter++] = (uint8_t) UART_GetRxData(UART2);

}
}

7-9-2  fil: YR—4F vk

RIS ILRS4/\ (UART, GPIO)ZRAWN =Y T ILTRYSLTY,

ZOBITIEUTEITVET,
1. UART ZREL#HE
2. UART {1
3. T—RFEEIZUARTOD TX E|YIAHZEFEA
4. UARTO [Z printfOBE &) 23—~ vk
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e JA—F¥—h

KEY LCD
Configuration

v
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v
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\ \ SIO_Chinit \ \

Enable TRXO interrupt

‘ ‘ LCD display ‘ ‘
v

‘ ‘ LCD display ‘ ‘

‘ ‘ LCD display ‘ ‘

:

‘ ‘ Printf( “TMPM330” ) ‘ ‘

‘ ‘ LCD display ‘ ‘

<4«—————N
) 4

K1 pressed?

N

send_char()

putchar()

v

Data process
finish?

End

End
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Yoo gS5.L0a—KERBA

F9.GPIO DARYTIFILRFA/\EHEHAL T UARTO AICERELFET .
GPIO_SetOutputEnableReg(GPIO_PE, GPIO_BIT_0, ENABLE);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PE, GPIO_FUNC_REG_1, GPIO_BIT_1);
GPIO_SetinputEnableReg(GPIO_PE, GPIO_BIT_1, ENABLE);

UART_InitTypeDef B ERZERL., T—FEHRELFET . LTIXEEFI TS,
UART_InitTypeDef myUART;

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

myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

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

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_TX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART RYTTSILRSA/\ZFERALTUARTO DHRIEVMHIEZEZTLVET,
UART_Enable (UARTO);
UART_Init(UARTO, &myUART);

LT UARTO DE(ERY AHEHALES
NVIC_EnablelRQ(INTTXO0_IRQn);

printf)Z AL . UARTO N ALET , CCTIREB NV I7ICXFIZERELET,
printf("%s\r\n", TxBuffer); /* SIO0 send data */

IAR 2> /XA STl printf()BE %A putchar()Bi#iE2—JL L. RealView 22 /X( 5 Tl&
foutc)B#EI—/LL. UARTONT—RZFHE AILET,
#if defined (__ CC_ARM ) /* RealView Compiler */
struct __ FILE {
int handle; /* Add whatever you need here */
It
FILE _ stdout;
FILE _ stdin;
int fputc(int ch, FILE * f)

#elif defined (__ICCARM__) /*IAR Compiler */
int putchar(int ch);
#endif

{

return (send_char(ch));

}

uint8_t send_char(uint8_t ch)

while (gSIORdIndex != gSIOWrIndex) { /* wait for finishing sending */
/* do nothing */

}

gSIOTxBuffer[gSIOWrIndex++] = ch; /* fill TxBuffer */

if (fFSIO0_INT == CLEAR) { /*if SIOO0 INT disable, enable it */
fSIOO0_INT = SET; /* set SIOO0 INT flag */
UART_SetTxData(UARTO, gSIOTxBuffer[gSIORdIndex++]);
NVIC_EnablelRQ(INTTXO_IRQn);

}
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=& UARTO MEEEIYAHNEL—FUEEHLET .
LITFIX UARTO OEEEIYAANE)IL—F T,

7-9-3  #l: UART FIFO

R1JIZTSILRSA/N(UART, GPIO)ZERLI-Y T ILTRYISLTT,
COBITIELULTEITLET,

1.UART & FIFO D#HARE

2.FIFO #{# AL UART D&EZ{E

e JO—Fx—h:
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SIO
Configuration

‘ ‘ |:||:oconfiguratio‘n‘

UART
Configuration

\ \ UART _Init \ \

| Enable TXO/1&RX0/linterrupt |

‘ pART_SethData(P ‘

N
UARTO receive
data finis

Y Y

UART1 receive
data finis

’ ‘Rx buffer clear ‘ ‘

o LI NLTOTSLMOIA—RESRRA

59IZ GPIO DB TEL UART OHEEEITLVET .
GPIO K54 /3% {#ERAL T, GPIO # UARTO & UARTL IZERELZET .

UART_InitTypeDef BEAZAEL. TR TDAVNEZRELET,
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myUART.BaudRate = 115200U; /* baud rate = 115200 */

myUART.DataBits = UART_DATA_BITS_8; /* no handshake, 8-bit data, clock by
baud rate generator */

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

myUART.Parity = UART_NO_PARITY;

myUART.Mode = UART_ENABLE_TX|UART_ENABLE_RX;

myUART.FlowCtrl = UART_NONE_FLOW_CTRL;

UART _Init(UART_RETARGET, &myUART);

UART DRSS A/\Z{EAL T, UARTO/L DEF Y RILDHFRI LR EFITOET,
UART_Enable(UARTO);
UART_Init(UARTO, &myUART);

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

FIFO QR EFITLVET,
UART_RxFIFOByteSel(UARTO,UART_RXFIFO_RXFLEVEL);
UART_RxFIFOByteSel(UART1,UART_RXFIFO_RXFLEVEL);

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

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

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

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

UART_RXxFIFOFillLevel(UARTO, UART_RXFIFO4B_FLEVLE_4_2B);
UART_RXxFIFOFillLevel(UART1, UART_RXFIFO4B_FLEVLE_4_2B);

UART_RXxFIFOINTSel(UARTO,UART_RFIS_REACH_EXCEED_FLEVEL);
UART_RXxFIFOINTSel(UART1,UART_RFIS_REACH_EXCEED_FLEVEL);

UART_RxFIFOClear(UARTO);
UART_RxFIFOClear(UART1);

UART_TXFIFOFillLevel(UARTO, UART_TXFIFO4B_FLEVLE_0_OB);
UART_TXFIFOFillLevel(UART1, UART_TXFIFO4B_FLEVLE_0_OB);

UART_TXFIFOINTSel(UARTO,UART_TFIS_REACH_NOREACH_FLEVEL);
UART_TXFIFOINTSel(UART1,UART_TFIS_REACH_NOREACH_FLEVEL);

UART_TXFIFOClear(UARTO);
UART_TXFIFOClear(UART1);

LEEREEITL, EDH% UARTO/L DREYIAAEHFATLETS
NVIC_EnableIRQ(INTTXO0_IRQn);
NVIC_EnableIRQ(INTRX1_IRQn);

NVIC_EnablelRQ(INTTX1_IRQn);
NVIC_EnablelRQ(INTRXO_IRQn);
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=XZIZ UARTO/L MEEEIY:AHEZEENYAAHDEY AH LB —F o EHELET,
LT IE UARTO MiXEEIY :AH N )L—F T,

LITFIX UARTL OEEEIYAAHNE )L —F 2T,

LITFIX UARTO D Z{EEIYAAHNE))L—F T,

LITFIX UARTL OZ{EE|YAAHNE )L —F 2 TT,

7-9-4  $il: SIO

RYTISILRSANSIOEFERALI=Y > TILTATSLTT,

ZOBTIEUTEITLET,
1.SI0 EMEDERELE
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2.S100~SI01 MM T —4E5i%
3.S10 DEZIEE|Y A H

e JA—F¥—h

main

Configure GPIO pins
used for SIO0 and ISR for SIO0 Tx
SIo1
Enable SIO0 and set fSIO0TXOK = 1U;
input clock v
v <End of ISR for SI00 Tx)
Configure SIO0
channel
Enable SIO1 and set ISR for SIO0 Rx
input clock
v SI00_RxBuffer[gSIOORdIndex++]
Configure SIO1 = SIO_GetRxData(SIO0);
channel *
¢ <End of ISR for SIO0 Rx)
Enable the interrupt

fSIO1TxOK == 1U

v

fSIO1TXOK =0 U
Send SIO1 next data

fSIOOTXOK == 1U

Y

fSIOOTXOK =0 U
Send SIO0 next data

gSIOORdIndex >=
BufSize

Y.

fSIO1TXOK =0 U N
Disable SIO1

I01RdIndex >=
BufSize

Y

fSIO0TXOK =0 U
Disable SIO0

ol
»>

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)
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o YUTNTNTSLDOI—FERHA

F9. GPIO DRYTSILRSA/\EERAL SIO IZFRELET .
ZDH%.SIO0ZEHFMICL. ANYOVIDERELE SIO0 DDELEITLNET,
[*Enable the SIO0 channel */
SIO_Enable(SI100);

[*initialize the SIOO0 struct */

SI00_Init.InputCIkEdge = SIO_SCLKS_TXDF_RXDR;
SIOO0_Init.IntervalTime = SIO_SINT_TIME_SCLK_1;
SIO0_Init.TransferMode = SIO_ TRANSFER_FULLDPX;
SIOO0_Init.TransferDir = SIO_LSB_FRIST;
SI00_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIO0_Init.DoubleBuffer = SIO. WBUF_ENABLE;
SIO0_Init.BaudRateClock = SIO_ BR_CLOCK_T4;
SI00_Init.Divider = SIO_BR_DIVIDER_2;

SIO_Init(SIO0, SIO_CLK_BAUDRATE, &SIOO0_Init);

SIO1#E#ICL. AHhVBvIDERELE SIOL DAMEAILEITLET,
[*Enable the SIO1 channel */
SIO_Enable(S101);

[*initialize the SIO1 struct */

SIO1_Init.InputCIkEdge = SIO_SCLKS_TXDF_RXDR;
SIO1_Init.IntervalTime = SIO_SINT_TIME_SCLK_1;
SIO1 Init.TransferMode = SIO_ TRANSFER_FULLDPX;
SIO1 Init.TransferDir = SIO_LSB_FRIST;
SIO1_Init.Mode = SIO_ENABLE_TX | SIO_ENABLE_RX;
SIO1 Init.DoubleBuffer = SIO WBUF_ENABLE;

SIO_Init(S101, SIO_CLK_SCLKINPUT, &SIO1_Init);

SIO MDEEENYAAHERIERYIAHZHFRILET,
/* 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);

FTARTOEKRMWGEELTITL., TOH., T—2EREREICAYET,
while (1) {

[* SI01 send data from TXD1*/

if (FSIO1TXOK == 1U) {
fSIO1TxOK = 0U;
SIO_SetTxData(SIO1, SIO1_TxBuffer[gSIO1WrIndex++]);

}else {
/*Do Nothing */

}
/* SIO0 send data from TXDO*/
if fSIO0TXOK == 1U) {
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LITIE SIO0 MEEEYRAANIBIL—F O TT , FIERTISVEEYNFT,

LIFIE SIO0 MRBEEIYAHNIEIL—F U TY , RIE/NVI7MORET —HEMBLET,

LITIE SIOL OFEEEYRAANIBIL—F O TT,, FIERT ISV EEYNET,

LTI SIOL DZEZNYAHNEIL—F L TY , RIENVIFHLRIET—FEWMBLET,

7-10 TMRB

7-10-1 i ARESA<

RYIZxFZILRS4/N(TMRB, GPIO)&ERLE=Y> I Tas S LTY,

COBITIHEUTEITVET,
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n

TMRB5 D #)EA1E
ims DRFEZ2A<
1Hz E 2§ LED ON/OFF

ZA—F+v—h.

Initialize LED, LCD

INTTB5_IRQHandler

tbcount++

# tbcount >= 5007
Set TMRB mitial struct 00ms is up?
mode: interval timer
clock: 1/8PhiT0O v
leadingtiming/trailingtim v
ing: 1ms N
up-counter—autoclear tbcount = 0
reverse LED
TMRB_Enable
Enable the TMRB ‘v
¢ End
TMRB_Init
Set initial struct to
register

v

TMRB_SetRunState
Start to run the timer

v

NVIC_EnablelRQ
Enable TMRB
INTTBS interrupt

L

N

End

o7 agS5.L0a—KR LA

F9.STKR—FD LED ZH4TLET,

LED_Configuration(); /* LED initialize */
LCD_Configuration(); /* LCD initialize */
LCD_Light(ON); /* Turn on LCD backlight */

TMRB 2 EADEEREAEL TMRB ®—F. V099 7yThI30UTHiE. BEET
A—TAERELFEFT, COTETIE. Ims ORARELET 1 —T1%HELFET . TMRB_IMS ¥
4~0(%, 0x1388 TY ., (pTO=fsys=10MHz * PLL* = 40MHz, ftmrb = 1/8¢TO0 = 5MHz,
Ttmrb = 0.2us, 1ms/0.2us = 5000 = 0x1388 (VY OV REICDLNT DML CC E2 S
LTLEZELY))
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TMRB_InitTypeDef myTMRB;

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

myTMRB.ClkDiv = TMRB_CLK_DIV_S; /* 1/8PhiTO */

myTMRB.TrailingTiming = TMRB_1ms; [* trailingtiming is 1ms */

myTMRB.UpCntCtrl = TMRB_AUTO_CLEAR; /* up-counter auto clear */

myTMRB.LeadingTiming = TMRB_1ms; [* leadingtiming time is
Ims */

TMRB ®Va—I/)LEEBMICLI-#E. DHALBEREEEDL O RAIZEHELE T, INTTBS
B|YIAH (Ims TEICRA) E/MIZLET . REIC TMRBS ZE{ESEE T,

TMRB_Enable(TSB_TB5); /* enable the TMRB5 */
TMRB_Init(TSB_TB5, &myTMRB); /* initial the TMRB5 */
TMRB_SetRunState(TSB_TB5, TMRB_RUN); /* run TMRB5*/
NVIC_EnablelRQ(INTTB5_IRQn); /* enable INTTBS interrupt */

A —F &, "While(1) "ITAY., BIVAHDREEFEET , EVRAHIL—FUTIE. B
DB THIUNELTL,. 500ms ZhO g BHE, LED ERERSEAVUNEBRLEY,
if (tb5count >= 500U) { /* 500ms is up */
tb5count = OU;
/* Reverse LED output */
ledon = ~ledon;
LED_Display(ledon);
}else {
/* do nothing */
}

7-10-2  $il: PPG HHA

RIS )LES4/\ (TMRB, GPIO) #EAL=Y>FILTRYSLTT,

UTOHINEENET,

1.
2.
3.

TMRBO O #H31E
PPG #8E D % E LEAA
PPG Ta—TA DA%

JA—Fv—*:
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KEY board, LED port
initialization

:

Set TBXOUT pin for
PPG output

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

[ Set TMRB fiip-flop struct |
control: clear to 0

reverse trigger: match
trailingtiming and

R

A4

TMRB_SetDoubleBuf
Enable double buffer

v

TMRB_SetRunState
Start to run the timer

TMRB_Enable
Enable the TMRB

v

>«
) 4

Switch is toggle?

adingtiming ra

is up to 90%

N
v

A 4

TMRB_Init
Set initial struct to
register

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

leadingtiming rate =
10%

v

TMRB_SetFlipFlop
Set flip-flop struct to

register

o T INTATSLOI—RESRBH

F9.GPIO% LED . LCD FIZEREL. PI0 % PPG £ A1RI(Z TBOOUT IZERE

LED_Configuration();
LCD_Configuration();

LCD_Light(ON);

GPIO_WriteData(GPIO_PG, tmp);

/* Set PI0 as TBOOUT for PPG output */
GPIO_SetOutput(GPIO_PI, GPIO_BIT_0);
GPIO_EnableFuncReg(GPIO_PI, GPIO_FUNC_REG_1, GPIO_BIT_0);

GPIO_SetPullUp(GPIO_PI, GPIO_BIT_0, ENABLE);

Li-é—o

TMRB QO #)H#1L B#EEARZ ML, TMRB £—F., 4099, 7yThIU80)FERE. A
DIV Ta—T4%HELET, ZOFITIL 500us DHAVILEERET ST-H. TMRB7TIME
IUOEEHELTHYET, 2OTH0IL 0x09C4 TI, (pTO = fsys = fc = 10MHz * PLL *
1/4 = 20MHz, ftmrb = 1/8 ¢TO = 2.5MHz, Ttmrb = 0.4us, 1000us/0.4us = 2500 =

0x09C4 (VO VR EDF#HMIF CC EEZSHL TZELWY)

TMRB_InitTypeDef myTMRB;
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myTMRB.Mode = TMRB_INTERVAL_TIMER; /* internal timer */

myTMRB.ClkDiv = TMRB_CLK_DIV_S8; /* 1/8PhiTO */

myTMRB.TrailingTiming = TMRBOTIME; /* trailingtiming is 500us
*/

myTMRB.UpCntCtrl = TMRB_AUTO_CLEAR; /* up-counter auto clear */

myTMRB.LeadingTiming = LeadingTiming[0]; *
leadingtiming, initial value 10% */

2770y EEEREREL. ZUyT o0y T, REN)ASIHERELET .
RENIAIE, Ta—T1EH ANV E—BTHLIIHKELET,
PPGFFInital.FlipflopCtrl = TMRB_FLIPFLOP_CLEAR;
PPGFFInital.FlipflopReverseTrg=TMRB_FLIPFLOP_MATCH_TRAILINGTIMING|
TMRB_FLIPFLOP_MATCH_LEADINGTIMING;

TMRB EDa—/LZEHAIL., IEEL DR AICHHAMEEEER. 27Uy T o0y T EREREL
FT A TNV T7EHAL, T FriaeE 2L ICLET . xEZIC. TMRB £E1{f S F
ER

TMRB_Enable(TSB_TBO);

TMRB_Init(TSB_TBO, &m_tmrb);

TMRB_SetFlipFlop(TSB_TBO0, &PPGFFInital);

/* enable double buffer */

TMRB_SetDoubleBuf(TSB_TB0,ENABLE);

TMRB_SetRunState(TSB_TB0, TMRB_RUN);

AAVFIREDELEFLEFT,
do { [* Wait for key released */
key_info = GPIO_ReadData(KEY_PORT) & KEYRELEASE;
} while (key_info != KEYRELEASE);

RAAYFRENET DL, FTROKIITa—TAEHRELET,
10%->25%->50%->75% ->90%Z D% B U 90%H 5 10%IZHEYET,
Rate++;
if (Rate >= LEADINGTIMINGMAX) {
Rate = LEADINGTIMINGINIT;
}else {
/* Do nothing */
}

TMRB_ChangeLeadingTiming(TSB_TBO, LeadingTiming[Rate]); /* change
leadingtiming rate */

7-10-3  il: BIREUAIE

RIS )LRS4/\ (TMRB, GPIO) ALz T I TRYSLTY,
LUTOBINEENET,

1. TMRB QO#1#i1t
2. FEREGRIE

e JA—F¥—h
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main

4

GPIO configuration for TMRB3

4

Enable and initialize TMRB3 to
capture mode

A 4

Enable and initialize TMRB8
(interval = 10ms)

Calculate frequency

A 4

TMRB3 run

v

Enable TMRBS8 int
TMRBS8 run

\ 4

4

LCD display

>

Y

fFreqMOK?

Y

v

Calculate frequency
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o YUTNTNTSLDOI—FERHA

F9 GPIO % TB3INO [ZERELFET
GPIO_Setinput(GPIO_PH, GPIO_BIT_6);
GPIO_EnableFuncReg(GPIO_PH, GPIO_FUNC_REG_1, GPIO_BIT_6);
GPIO_SetPullUp(GPIO_PH, GPIO_BIT_6, DISABLE);
GPIO_SetinputEnableReg(GPIO_PH, GPIO_BIT_6, ENABLE);

TMRB #E58]L. TMRB3 & TMRB8 D #JEASR EEITLVET,
myTMRB.Mode = TMRB_EVENT_CNT;

myTMRB.TrailingTiming = 0U; [* Specific value depends on system clock */
myTMRB.UpCntCtrl = TMRB_FREE_RUN;
myTMRB.LeadingTiming = 0U; * Specific value depends on system clock */

TMRB_Enable(TSB_TB3);
TMRB_Init(TSB_TB3, &myTMRB);

/* enable capture, Capture timing is both edges of TBnOUT */

/* UC clear/disable, source clock is TBnINO pin input */
TMRB_SetCaptureTiming(TSB_TB3, TMRB_CAPTURE_OUTPUT_EDGE);
TMRB_ExecuteSWCapture(TSB_TB3);

/* enable double buffer, individual, IDLE stop */
TMRB_SetldleMode(TSB_TB3, DISABLE);
TMRB_SetSyncMode(TSB_TB3, DISABLE);
TMRB_SetDoubleBuf(TSB_TB3, ENABLE);

/* no flip-flop output */

myTMRBFFInit.FlipflopCtrl = TMRB_FLIPFLOP_INVERT;
myTMRBFFInit.FlipflopReverseTrg = TMRB_DISABLE_FLIPFLOP;
TMRB_SetFlipFlop(TSB_TB3, &myTMRBFFInit);

/* no capture, UC clear/enable, source clock is T4 */

myTMRB.Mode = TMRB_INTERVAL_TIMER,;

myTMRB.CIkDiv = TMRB_CLK_DIV_8;

myTMRB.TrailingTiming = TMRB8TIME; /* TMRBS for frequency measure: 10ms */
myTMRB.UpCntCtrl = TMRB_AUTO_CLEAR,;

myTMRB.LeadingTiming = 0U;

TMRB_Enable(TSB_TBS);
TMRB_Init(TSB_TB8, &myTMRB);

/* set TBNRG1 as flip-flop output trigger */

myTMRBFFInit.FlipflopReverseTrg = TMRB_FLIPFLOP_MATCH_TRAILINGTIMING;
myTMRBFFInit.FlipflopCtrl = TMRB_FLIPFLOP_INVERT;
TMRB_SetFlipFlop(TSB_TB8, &myTMRBFFInit);

TMRB3 & TMRB8 ZBitALE T,
case K3: [* Frequency Measurement */
do { /* wait for key released */
key_info = GPIO_ReadData(KEY_PORT) & KEYRELEASE;
} while (key_info |= KEYRELEASE);
NVIC_EnablelRQ(INTTB8_IRQn);
TMRB_SetRunState(TSB_TB3, TMRB_RUN); [* start TMRB3 */
TMRB_SetRunState(TSB_TB8, TMRB_RUN); [* start TMRB8 */

BRBAE Z R ENMTUL. BIREZEROHFET,
void INTTB8_IRQHandler(void)
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7-11 WDT

RYIZxZIILRSA4/N(WDT, GPIO)2FERAL=Y>TILTay S LTY,
ZOBITIELUTEITVET,
1. WDT QO##i1k

2. DEMOL1 Tl&, #—/\—270—RiIZWDT 2U7%1THT . NMI BlYIAAEFRESEFT,
3. DEMO2 Tl&. A—/\—70—RiIIZWDT U 7Z{T\L\. EE LED ZRRSEET,

o LI NLTOTSLMOA—RESRRA

LUTOI—KFEWDT OFMBIEDBITY , i EFREAS 2725/fsys IZERESNA—/\—TJ0—
BEIC NMI BV AAHEFKELET,

WDT Z#H1EL. ZD % WDT #ERIZLET,
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DEMOL1 Tl . NMI BIYIAADREEFEET .

DEMO1 Tlk. NMI E|YAAFEAERZ WDT 221 L. LED D SEREELLET,

DEMO2 Tl&. WDT YU 7%4TL\, BICLED ZHBIEET,
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