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& b HAT whebs s U D i
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e [HIEf (POR) & ADC i %
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® U Hr11+2 ch 12{ADCH
® ADCSHH L IENHVREF. Ml
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® RN ® By HIMIE T AE (HLIEIE)
® Hfikkui BT & (CHL AT
® HME MR AT ® VDD Z LA, BTk
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® RPELARI: A A BRI Al ® AR
IR A VAN 6% 53 PN X R 11/ NN ® IR
et FRRG . TR LR & ERM

® SMRIIRET MU HEIPTM

® i/t 2.0V ~55V

L SRl ® JEJEyuiM-40°C ~ +85°C
® 17/ & N
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® 16 T ® QFN20

Aug. 2018

Rev 1.10



GF90F0320

AR
RS ROM Bytes | RAM Bytes MAX Freq 110 ADC Timer PWM INT WDT
16Bit*3 41
GF90F0320 16K 256+768 16MHz 18 11+2 5 16 1
8Bit*1
FEmES Voltage TEMP Package | Simulator | Programmer | Datasheet | DemoCode | DemoBoard
GF90F0320T TSSOP20
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FRHEEFN:

1. AERG MR ENE, 207E VDD Al GND Z %M CREMETE AT 0.1uF),

2. Y4{fi] ADC BEHL, W HBZ 2 Rl 2V I, VDD HUE S m T 2.7V, W5 2% i ik £ 3/4V
I}, VDD Zilfm T2 o % 0.5V L L.

3. RGAEHAT IAP EAER, CPU BEANZSRA, AN m B ATA] T

P2.7 I I BRI R, T DAIE o A R TR U G A IE 10 S

5. 1E AP S5 NI a2 |, T AL E FREQ_CLK Z5/r#%, f/UH H AT CPU HHBh M.,

b

1.2 RGHER
PR
FLASH
W EA
RC 2568
XIN [ IRAM JTA;;X& -
XOUT X 2688
XRAM

= 80511 #%
SFR 2 Fi ’@: »{x] Portt
T A
RC

oo+ ] -

P Y5 P K
GND X}

Figure 1-1 RZHE ]
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1.3 5| E
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FLTO/INTO/ANO/P0.0 ] 8 13 [ P2.6/INT14/PLVD
vDD [ 9 12 [ P2.7/RST/INT15
INT1/P1.1 ] 10 11 [ P1.0/INTO_O

Figure 1-2 TSSOP20 3 jIfd & &l

1.3.2 QFN20

20 [1 P0.4/AN4/INTA4/Vref
19 [ P0.5/AN5/INT5
18 [C1P2.0/AN8/INT8
17 [JP0O.7/AN7/INT7
16 [ 1 P0.6/ANG/INT6

SCK/INT3/AN3/P0.3 []1 15 [ P2.1/AN9/INT9/SDA
XIN/FLT2/INT2/P0.2 []2 14 ] P2.2/AN10/INT10
XOUT/FLT1/INT1/AN1/P0.1 ] 3 13 [J P2.3/INT11
GND ] 4 12 [] P2.4/INT12

FLTO/INTO/ANO/P0.0 (] 5 11 [ P2.5/AN2/INT13

corxc:oc»‘9
U Uttt
Qa - <o N~ ©
O «~ — o «
> 4o o oo
c 2l 2
ZZES\-’
z z
=
[m)]
>
o

Figure 1-3 QFN20 75| e & &l
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1.4 5|HH#R
1.4.1 TSSOP205|H#iA
512 A B KA v B
P2.0 110 PN e gl
1 ANS AN ADCS8 #i A\ I
INT8 | A T 8 4 A I
P0.5 110 LY e gl
2 AN5 AN ADCS5 #i A\ I
INT5 | AT 5 A
P0.4 110 PN e gl
AN4 AN ADCA4 g N\ I
3 Vref AN | ADC ShEZ% i A/ T
INT4 | A T 4 N 1
P0.3 110 PN e
AN3 AN ADC3 i A\ I
4 INT3 | AT 3 N 1
SCK | PSR ETEN
P0.2 110 LY gl
. INT2 | A TR N
FLT2 | PWM2 g B o il Gan A\ 5 |
XIN AN AR AR A
PO.1 110 LY e gl|
AN1 AN ADC1 A\ I
6 INT1 | AT 1 N 1
FLT1 | PWML g Aol fan A 5 | D
XOUT AN A1 P )
7 GND P FHL Y Hb
P0.0 110 i N
ANO AN ADCO # A I
8 INTO | AR T O N 1
FLTO | PWMO g B il fan A 5 | )
9 VDD P GEV RN
10 P1.1 110 i N\
INT1 1 | AL AR E A AN R 1 N
1 P1.0 110 LY
INTO_O | AL ARG A AN R 0 N
P2.7 110 LY TN
12 RST | LA XA N
INT15 | e TN
P2.6 110 LY TN
13 INT14 | Gl T N
PLVD AN ity 1R H, A 0 g 11
P2.5 110 LY
14 AN2 AN ADC2 #i N\ I
INT13 | S 13 H N
15 P2.4 110 LY e an|
INT12 | SRR 12 N
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JEAL AR B i VLB

16 P2.3 110 i N\
INT11 | AR KT 11 F N
P2.2 110 LY e gl

17 AN10 AN ADC10 # A
INT10 | AR KT 10 B L
P2.1 110 LY e gl

18 AN9 AN ADC9 #i A\ I
INT9 | AR BT 9 H N
SDA /0 AR A A I i N\
P0.6 110 LY

19 ANG AN ADCS6 #ii A\ I
INT6 | AR KT 6 d A
P0.7 110 M O

20 AN7 AN ADCT7 i\ I
INT7 | AR BT 7 A

e L=hAN, O =it /O =fuAfmtt, P=rHJi, AN =B A Gt

1.4.2  QFN20B|fi#Hik

i::12DA B ey L
P0.3 I/0 TN
1 AN3 AN ADC3 #i A\ I
INT3 | AR T 3 N 1
SCK | R SN ETPN
P0.2 I/O i N\
) INT2 | AR T 2 F N
FLT2 | PWM2 g B o il s A\ 5 | D
XIN AN AR AR F A
PO.1 I/O i N\
AN1 AN ADC1 i\ I
3 INT1 | AN T 1 AN
FLT1 | PWML g B il fan A\ 5 | )
XOUT AN A1 A PR
4 GND P FHL Y5 Hb
P0.0 I/O LYt
ANO AN ADCO # A\ I1
5 INTO | MBI O H AT
FLTO | PWMO B il i A\ 5 |
6 VDD P GEVE RN
. P1.1 I/0 LY
INT1 1 [ AL AR E A AN R 1 A
g P1.0 I/O i N\
INTO 0 [ AL I ARG E O SN T 0 N
P2.7 I/O i N\
9 RST | LA SCX A TN
INT15 | S e W 15 N
P2.6 I/O i NS
10 INT14 | AR W 14 N
PLVD AN Uity 1R H A 0 g 1
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i::1EA AR R TiBA
P2.5 110 LY gn|

1 AN2 AN ADC2 #i\ I
INT13 | AR KT 13 FA

12 P2.4 I/0 PN e gl
INT12 | AR KT 12 F A

13 P2.3 I/0 PN e gl
INT11 | AR 11 N
P2.2 I/0 N\

14 AN10 AN ADC10 A [
INT10 | AR W 10 BN
P2.1 I/0 PN gl

15 AN9 AN ADCO9 #i A\ I
INT9 | AR BT 9 H N
SDA 1/0 R A A K i A\ Vi
P0.6 I/0 M O

16 ANG6 AN ADCS6 fi A\ I
INT6 | AR BT 6 H A
P0.7 110 LY el

17 AN7 AN ADC7 i\ [
INT7 | AT 7 N 1
P2.0 I/0 LY e gl

18 ANS AN ADCS8 #i A\ I
INT8 | A T 8 dr A\ I
P0.5 I/O PN e

19 AN5 AN ADCS5 #i A\ I
INT5 | AT 5 A\ 1
P0.4 I/0 PN e g

20 AN4 AN ADC4 i\ [
Vref AN ADC 2 2% H R S N\ i
INT4 | A Ry TN

e LR, O =frt, /O =fA/fmth, P =y, AN =l A\

1.5 SMRTHRES| B ERPTM

GF90F0320 W& AMAIhRE T | A it (PTM), wl ik FH o # Ve 4 K 2 501 s
Dhaes| e EAE TR — N EdRYE D (vDD. GND) L.

1.5.1 PTMEESRRH:
> NS EINTRE (TO/L/3/5 AN . RXD 25468 HEPERE, FRE0H firH 26—
5, R 2 Bl NN T BES I B ) — 10 1 b, RS Al 7 R G4 1) o8 44
1k
> NS ET DI RE (TO/L/4 P ehir . TXD 25468 By, a0 Sl 2 A R Ak
e s IR — 10 10, MAERE e g, R — b a .
> R, ARG, RN RGN, AR e AN T Re 5 A R, T
BAAR T R A
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> PRI R R IE R PCB _EAN R Th eS| AT R A iRt DU, wl A BB A5 2
RESRIREAT BFT 0 C, i 4 e FA 40

> P NHRGT R EHAMNE AL MCU B, @I b, WK R S 4y
JEA

1.5.2 PTMA[&BEsMEThRES |

A 4 RH vt B
TO /O | TO A4 ANER TO W 443 Ak
T1 /O | T1 HIAME A B T I gy ik
SE I 2 T3 | T3 HIFMHIA
T4 0 T4 [k
T5 | T5 HIFMHIA
PWMO o PWMO #ii i 1
PWMO1 o PWMO1 #ith 11
PWM1 0 PWML1 #irth 1
PWM PWM11 0 PWM11 %t 1
PWM2 0 PWM2 #irth 1
PWM21 0 PWM21 #irth 11
PWM3 0 PWM3 it
CLK CLKO 0 IS ey 1
TXD 0 UART1 %di &%
RXD /0 | UARTL 205
UART TXD2 0 UART2 £di L4 11
RXD2 | UART2 HzI5 i
MOSI /O | SPIZHE 11, =L A AL H A
MISO /O | SPI A 1, AL AT AN A
SPI
SCK /O | SPI [
Ss | SPI [ ik
ic SCL /O | IIC Kk
SDA /O | IC %k 1

1.5.3 PTMAH &L FMEThRES |

PTM AN n] AWt 5 Dhfe o | IfudE dysi il (VDD. GND). PWM #fEk il (FLT0/1/2).
ADC i, Vref 5. INTO-15 ZhfgH . @I (XIN. XOUT). #Mas i (RST ). LVD
R A 11 (PLVD) .
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2 CPU

2.1 CPU%t:

GF90F0320 (1] CPU &5y 1T % 8051 N, FERFEM RSB N, B2 AL
1] 8051 £ i HA AT P, MEREEPLBR e

2.2 CPUMIKEF2
221 FERTESPC

T EEE PC EEWEE M7 1, ANET SFR 291, PC K 16 i, &4 1HkEEIT
AYPATIRT 1 25788 . SR HL E e A7 5, PC A 0000H, XA S F HLNFL 1 2tk I
WEPATRERS, BN G g, B LmoiEA )5, SR HUR SR A ) 4 i 1 ki A
FHERATREF

222 EmIEACC

Fhndas (ACC) fEFa-9 R G 3L A, T 17 ALU SRR BN isia 5 45 2R,
T ARSI A A7 4% . K2 HHRL AT i E0E i Fon#s ACC HE4T

't 4 CPU

223 &8
WATLEE B I L I R LIS VS 7 A8, T AP AR E 5 A E o2 5
SRR, AEAHHT RIS SN, A LIAE I8 P A7 A .

224 RRFREFHFFHEPSW
IE AT AAAE R R AE ALU S8 545 SN RN AL BIDIRES , IR SORpAEFILIRZS o) AR R 5 AR 7 e 75
Wt BRI AN, BRI ALE SR s

Ardw 5 7 6 5 4 3 2 1 0
R/W R/IW R/W RIW R/W R/W RIW R/IW R
=EDAIEN 0 0 0 0 0 0 0 0
(VRS CY AC FO RS[1:0] oV F1 P
(VTR PLRFS L]
T MET AR AL
7 CY 0: HARIZE S, Joib7alfifr
1. HAREBHET, HIALEEA
HEVHERL AT ARG AL
6 AC 0: HAIZHE, JoihBhidEAr s 47
1. HARBHEY, GBI s hr
5 FO P B SChr& A7
TAE A7 A 4L IR BT
00: % 04 (00H~07H)
4-3 RS[1:0] 01: %% 141 (08H~OFH)
10: #5241 (10H~17H)
11: % 3 4] (18H~1FH)
Aug. 2018
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BT | s L9

Y bR A
2 ov 0: Jokitt
1: A

1 F1 H P A E bR A

A AR E AL
0 P 0: ACC afrdsh 1 /N ECh 0 Bl %
1: ACC Zifrasth 1IN A7

225 HEFRIRET SP

HERREE SP JE—A> 8 AL L H A7 frds, AR M HERRTTGHRAE A RAM A& . bl
BA7)E, SPAEN O7TH, flif3HER s [ i 08H MLITH4f, 5 RE3] 08H~1FH .o/l & T T4E
TAFAs 1~3, AEREF BT TR B B SE X, AP SP M SO BERIIE . 51 L HLIHE
e 1) 2B, . SP=30H, CPU $AT—4c T8N H W5, PC #itk, PCL {&#
#] 31H, PCH {&#"%] 32H, SP=32H.

2.2.6  BUEIRE DPTR
HAEFa%E DPTR A&~ 16 S & H 27725, A 8 AL 754728 DPH (& 8 fi2) Al DPL
(K 8 1) dlil. MERVFFPLAMWA 16 A2 EdETEE DPTRO Al DPTR1, HILH][A]—Huhk=s
6], A% E DPS (INSCON.O) o ieids 4 EARAE F B 541 .

227  BUBIRHHEFEFE INSCON

w5 7 6 5 4 3 2 1 0
R/W R R R R/W R R R R/W
=XDA(E 0 0 0 0 0 0 0 0
IEERE] - IAPS - DPS
(kTR AR5 Bi Bl
7-5 - TREAL (A 0, HIERD
MOVC #:AE X & £
4 IAPS 0: XJFESP X 8 5 Ak
1: X} OPTION X i#§4F
31 - REAL (B8 0, 5RO
PAEIE LA LA
0 DPS 0: %dfi+5%t DPTRO
1: HdRfEE DPTR1
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3 Bz

3.1 BFFE# (FLASH)
3.1.1 FLASH:%

> FE LA TG P9 A8 REREAT B RN g R4 A

> fEGnfE (ICP) #AESCRE N BRI A

> ICP £ E 32 A it AT Ry

> ENHgRE QAP SCREF P e a3 U 12K EEPROM X
> RGP R

> BEIREED 10 Tk

> HER AR 2> 10 4R

>

128 7 LA, 8 MEIX N 10T, 4 B —AMRY AL

3.1.2 FLASH¥EZS

FLASH FO3/ERT LAy iRl 28— PPl T H (J5E8s. Beskds) XF FLASH HE T30, .
R, XPOT AR AR R AR AL, (ICP); 28 R 2 S R AR AL X FLASH oA [X 3k
ITiE. . SEE, (HICIEEERARES B S TER X, R R 7N gnfE it AAP).

3.1.2.1 ICPE&/EFIEARY

F P AT DU EATHUVRAERT ICP R E R T 308 Ry, ALK 4 AN (32 47), —HH
FURCE T, A SR ER S A GEEN ITAG, &Nt AGEXT FLASH JEAT AR #:45,
IXAE ] DA R P R AR .

3.1.2.2 ICPE#EEFLASHRD

ICP IR ORY L 4K T R ORI, —AS 4K A A RS R A RE RS, ICP XA 4K
A, R AEE 4 0, (HERTTLLE ICP A T K

ICP [ S ORI It L 4K 5 BRI AL, RN 4K 5 B S ORI ERERT , 1ICP KEANRE
BEERMZRARIXAS 4K e, RS WA ST

AR N AR TR ORI AL RE, B VHERR S SN, WIRSEHE R 3R 151 4K 752500
B e v, HERE A,

ICP IS freyralnd BN RICE, PRAITE DL S I GR-LINK J1 ™ Tl

3.1.2.3 IAPEEBFLASHIE

IAP ik MOVC 54K FLASH, 1AP SRS LA 4K A5 A B0y, iR —AN 4K 7 ) &
BT, ofh 4K FAT R I MOVC $82 30X A 4K 8 n), sz kg A%, (HiX
AN 4K A A ) MOVC $841] LLERE B & 15 «

IAP #2'5 FLASH (125 B L

FLASH IAP #:1E, IAP [ E R4 DL AK FAT N BT, |AP $8'5 2 1 75 ZE 5T H AH I B DX 1) 12
GRPETRE, WA MRS R A ReEAT 1AP #ES

HN I AK R R R A e, R VAR RR BB N, AT SE R 5 R A 1% 4K T ]
N5 WA =SV SR VAC £ AT

Aug. 2018
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IAP (35S Ryl i EAZHLRAKRIBC S, AT OLE S W GF-LINK I 0

3.1.3

OPTION

7E 16K ] ROM Z 4G —/N H ) OPTION X8, A7 2 a45: e SRS gdh

P BCE RS AR B A BRI AR . BRI e F R

Hhk ¥4 MR R P4 ikt F4:S Wi RBR | &K
0x0000 SN_DATAO 0x0020 FLASH_SCO 0x0031 ERST_ENB 0x0100 CHIP_IDO
0x0001 SN_DATA1 0x0021 FLASH_SC1 0x0038 WAIT_TS 0x0101 CHIP_ID1
0x0002 SN_DATA2 0x0022 FLASH_SC2 0x0039 BORVS 0x0102 CHIP_ID2
0x0003 SN_DATA3 0x0023 FLASH_SC3 0x003a BOR_MODE 0x0103 CHIP_ID3
0x0004 SN_DATA4 0x003E RVCFG 0x0104 CHIP_ID4
0x0005 SN_DATAS 0Ox003F nRVCFG 0x0105 CHIP_ID5
0x0006 SN_DATAG6 - 0x0106 CHIP_ID6
0x0007 SN_DATA7 - 0x0107 CHIP_ID7
0x0008 ID_DATAO -
0x0009 ID_DATA1 -
0Ox000A ID_DATA2 -
0x000B ID_DATA3 -
0x000C ID_DATA4 -
0x000D ID_DATAS -
0x000E ID_DATAG6 -
0Ox000F ID_DATA7 - - - - - -

GF90F0320 7E ) £ E A —A CHIP_ID, —3t 8 N7y, —it i —AN ID, AaEH,

M AT DAERE il MOVC ki, tml Dl TR 30 .

SN_DATA Fil ID_DATA J& /" F15E U, FLASH_SC % 1 #5fi, Jiik TR PEAT %
B WS AR, T T BB RS S, T AT LA/ERE R eh T MOVC ik

i

DRREUSN
e

1. FI P EET I OPTION HR1ERT, w4

2. R LN N HE 0 S

3.1.3.1 SMBENIHREERST_ENB

1775 INSCON[IAPSI{ & 1.

AL 5 7 | 6 | | 4 | 3 | 2 1 0
) ] ERST_ENB
Préw5 PLFFS B
7-1 - (NEEDA

A5 BEAL
0 ERST_ENB | 0: #}MiBRST #i A\

1: P2.7 4 GPIO
Aug. 2018
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3.1.3.2 BN EEZOPTION/G &£ HWAIT_TS

Rréws 7 6 5 4 3 2 1| 0
PR WAIT_TS
(e R RS Ui A
7-2 - REE AL
5 7 152 option J& 2 I 11 HE4
00: 8ms
1-0 WAIT_TS | 01l: 4ms
10: 1ms
11: 16ms
3.1.3.3 BORMH EEFEBORVS
RS 7 6 5 4 3 2 | 1 | 0
REA BORVS
fréw5 LS L
7-3 - TR AL
BOR £l i e AU BT
000: 1.8V
001: 2.0V
010: 2.4V
2-0 BORVS 011: 2.6V
100: 3.0V
101: 3.6V
110: 3.9V
111: 4.2V
3.1.3.4 BORI{EEAEFHBOR_MODE
Rrég = 7 6 | =5 4 3 | 2 1| 0
R BOR_MODE[1:0]
s PLRFS Ui B
7-2 TREE A7
BOR T fERiE#E
00: AVFHAF K BOR
1-0 | BOR_MODE[1:0] | dE&%: ARVFRAFCH BOR, WM BT 1 A f A
e, WER BT BOR TARIRZE A P b, B Hisig
BE3UJE BOR TARRASMARA VPRI
Aug. 2018
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3.1.35 E-EHMNWERERVCFG

RS 7 6 | =5 4 3 | 2 | 1 | o
545 | RVSEN - RVADR[3:0]
(e R RLFFS L
g oy = VAR iR
7 RVSEN 0: ZX |15 A7 ) &
1: AHBESE A
6-4 TR BT
B A ) G
8B AL EHEE = {RVADR[3:0] ,0000000000B}
s
3-0 RVADR][3:0 . N .
[3:0] 1. RVADRI[3:0]=0 It}, /=55 5 A7 ) & itk 0X0000H H 5.
2. RVADR[3:0]H figfid % 1000, 1100. 1110. 1111 VUM, BA%S —
SR A R/ RS 1K, 2K, 4K, 8K,
3.1.4 FLASH IAP#4E

GF90F0320 [ P REFACKS n %t FLASH BE T2 #. SHAE, 1E 8 8 FARAS sl A7 fig Bis i
s AGRIER P FLASH #4124k, Al b R i i

1.
2.

SURERT A B X AT 3 #2. BHRAE, (HJCIREEERARES B 5 P fe i B X

TERT FLASH 1) IAP 5 2 i, TH%A0EY i SFR 5L FREQ_CLK #7f7#%, 5 H Al CPU
WP, FREQ_CLK Zif7#slic B IMMEHSE T- CPU WA MZ(d, & /Nh IMHz, {1 H
HI CPU HISAT 4% N 16MHz, ARSsihic e 27 /7 #% FREQ_CLK=0x10. #{E IAP #8521,
¥ CPU IR0 B B4 . Y CPU INPHRAL T IMHz I, ANGEREAT FLASH [ 1AP #
HHAE.

3. RGHESAT IAP #AEIS, CPU HEANS AR, IS AN BATA] o 7 o

4. RGEMIER TAERIEE 2.0V~5.5V, ARG X ERE, 7R 22 IAP REE1E.
APUNHEfE BOR ThfE, HACE A BOR WHHN ] LUEIIE VDD 27 THERTE LR IAP
BAEIER .

5. £ Option F1 1% BAH I |AP BEE R4, MEREH R I AE 5 X R AL, ] LA R AR IERE P
XA S BORFERR

6. AP IEMCU I H i ) f AN ER S B0RE P s R R A » T DA SIS IR LAP #E iR H ADC
B LVD KLl MCU MiTHUE, QUMK T 2.0V AT 1AP #4E.

7. AP BEEEAERT, @KW (EA=0), TR IAP SRS rP Wi, 15 IAP
ARG, TR .

8. TEPUT IAP HRAERS, AN nlE Ao B BB BB A S, RS E R B e O, P DA
WOR FHXUX IR A7 s 1 7 =X, RIS — N DX 3 R s e 48 o, AR m ABRAIE 53— DX 3 ) i
B 1 H

Aug. 2018
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3.1.4.1 |APEIEZ 4 |AP_DATA

frdms 7 6 5 4 3 2 1 0
R/W R/IW R/W R/IW RW RW RW RW RW
S 0 0 0 0 0 0 0 0
R IAP_DATA[7:0]
Préw's RLFFS Vi BH
7-0 IAP_DATA[7:0] | IAP 4% %5 f7-49¢

3.1.4.2 |APHiEEF /72 IAP_ADDRL. IAP_ADDRH

GF90F0320 —3tf 128 MhlX, 128 N h—ANHX, 8%128 = 1K 11, 1K*4 = 4K h—

B,
IAP_ADDRL
w5 7 6 5 4 3 2 1 0
RW R/W R/W R/W RIW R/W R/W R/IW R/IW
BAME 1 1 1 1 1 1 1 1
5 IAP_ADDR[7:0]
RS RS L]
7-0 IAP_ADDRI[7:0] | IAP A I iy ik 25 A7 281K\ AL
IAP_ADDRH
w5 7 6 5 4 3 2 1 0
R/W R R R/W R/W R/W R/IW R/IW R/W
BAME 0 0 1 1 1 1 1 1
R 555 - IAP_ADDR[13:8]
(kTR AR5 Bi Bl
7-6 - (Nl
5-0 IAP_ADDR[13:8] | IAP #AE i bl 25 4788 = /5 AL

e RS A Be BN AP HuhE 25 A7 a%, 1 H— A 5e 5, |AP Hulik B 8)$5 17 OX3FFF.

3.1.4.3 |AP#4 & #2% IAP_CMDH. IAP_CMDL

IAP_CMDH
A - R=2 7 6 5 4 3 2 1 0
R/W R/W R/W RIW R/IW R/W R/W R/W R/W
SAME 0 0 0 0 0 0 0 0
R IAP_CMDH][7:0]
Aug. 2018
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(e TR RS B
(BRI WY = (VA
OxFO: f##i(22 4~ CPU W45 H 8, |IAP_CMD[7:0] = 0x00)
OXELl: filkk— kA
7.0 | 1AP_cMmpH[70| 2XP? %%WB?
OxB4: “Figmfs
0x87: WAL, Akl 0000H, ANFE AR IE LT
0x78: WAL, A7l 0000H, i Chik I
Hel: B
IAP_CMDL
IR h=p 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/IW R/W
AL 1 1 1 1 1 1 1 1
5 IAP_CMDL[7:0]
AL N Bi B
IAP_CMDH][7:0] ) i
7-0 IAP_CMDL[7:0] | #: 5 N IAP_CMDL[7:01%Hk 2545k 2 i 'S5 N\ IAP_CMDHI[7:0]1# <
i, NP BUCAHCERE, BIAHCHRAES RIK.
AR

1. Fehe s I b X R B
IAP_CMDH = OxFO;
IAP_CMDL = 0xOF;
IAP_ADDRL = 0x80;
IAP_ADDRH = 0x00;
IAP_CMDH = 0xD2;
IAP_CMDL = 0x2D;

INERERS 1 X bR, — D RBIXCh 128 75
INEFESRAT T B IXHRRR

IAP_CMDH = OxE1; [/l
IAP_CMDL = Ox1E; //fi’x )5 IAP_ADDRL f&[1 OXFF, IAP_ADDRH f&n] Ox3F, [Fi H3)
B e

2. FRFPAE T iR
IAP_DATA = 0x02;
IAP_CMDH = OxFO;
IAP_CMDL = OxOF;
IAP_ADDRH = 0x00;
IAP_ADDRL = 0x00;
IAP_CMDH = 0xB4;
IAP_CMDL = 0x4B,;
IAP_CMDH = OxE1,;
IAP_CMDL = Ox1E;

s FE R, 5 N B 25 A7 3 W AL AR T

IREFBAT T gk

I
I1fih % 5 |1AP_ADDRL 4511 OXFF, IAP_ADDRH 75 1] Ox3F, IAP_DATA
f8 M Ox00, [FlI H3h e
R i E, Sk, ERERE AL R X = AN PR FA R AT HE 2, I SL
BAE.
Aug. 2018
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3. B AL (AN TELLACHSIETR)
IAP_CMDH = OxFO;
IAP_CMDL = 0XOF;
IAP_CMDH = 0x87;
IAP_CMDL = 0x78;

4. B AL (AU IETR)
IAP_CMDH = OxFO;
IAP_CMDL = 0xOF;
IAP_CMDH = 0x78;
IAP_CMDL = 0x87;

3.1.5 FLASH ICP#4E

3151 W&HR

FH P LUE R GF-LINK {5 EL28 I XUEL 7 206 MCU BE 745 A gm e, 24 MCU CL&MREAEH )
BREJE, WmREA PR ER A, Rl EEEIIRZ (VDD. GND. SDA. SCK), HIJ™
RGN, i BRI . S RGOS R, T DR FAR R A G FE AR L,
2T NG, A VAN A s 2 0L GF-LINK F 2 Tt

FAN, NGRS AR U, T E 4 M 451 (VDD. SDA. SCK. RST)
N L Ay B ok, W RN, Ak, A SRAE AN AL S N, B AN R A5
JHHEAT B2k 43 5

GF-LINK
MCU VDD O |
P2.1/SDA O |
P0.3/SCK 0 |
P2.7/RST 0 0
GND l O O
<«
To PRy | N—
Application
Circuit 4—@7
- I
Jumper

Figure 3-1 GF-LINK % F& fiff {114 1%

MK ICP BCHHTEAERS, @ RUZ W T D BRI AT A

1. fETFLAYMAERTWT TR (Jumper) , M HIHLER 20 B w5 | T .
2. WSO D ISR R Flash gwfEssi 1, THAHE.

3. YiFE4 G WITT Flash gufeas 11, BBk & N FH FL %

Aug. 2018
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316 H_EfmEERE

W P AEARRE IR D BC B T 5 A ) A RE AN S A s b, IS A B A S,
PC & sefam s —msthhl, JFGHATH P51 S8y, P51 SRS G B RCE — & A
F AR T R A AR, R 4 5247 2 0X0000H 4b,  FFUa4AT HI P N ST

T Ee b ] DU RSN ISP ThRe, M7 B O 'S ISP 51 3R, RJGH ISP 51 327 T 32
5 A AL TR AR FLASH A, IR RESE S e AR Pt eT DLl B AR S
(1) ISP 5| SRR 58 O 7 N AR P I 58, 1X 7 SASCRE P N HIRR PP IS8, AN SRR RS I 5
(BT

3.2 BELMERE (RAM)

GF90F0320 4 1 )42t T 256 Bytes 7 RAM F1 768 Bytes 3 2 XRAM KA Ky ¥l
oS T EAEARAAi s 23 [ 4L .

FFH
(]2 51kl H RAM
BT HESFR
80H
7FH 02FFH
JHHRAM
30H
2FH VARSI ES
ooH | (PZHBHEOOH~7FH) XRAM
R Rl TR
Ul TR AR
e UL TR AR
O7TH | T
OOH %Oéﬂ Iﬁz%ﬂﬁ%ﬁ 0000H
Figure 3-1 $UR 7Rk B R E

W RAM 115 128 Bytes (0x80 ~ OXFF) A ZiUK H 2 A7 2% a1 50k 5 o

WY RAM (XRAM) [#)Hihl 7 Fl & 0x0000~0x02FF, i lH] N #i37 i RAM (1) 7 1 F14%
48 8051 L HLUT I AMHY . RAM [ 7 AT, (HZARm /O H. FEilgmiESF, Wy e
RAM it MOVX #5417, Bl MOVX @DPTP =i MOVX @Ri.

Aug. 2018
Rev 1.10

17



GF90F0320

3.3 ¥R IDIEeEF 48 (SFR)

331 FHRIIREHFARIIE
3.3.1.1 EEJFHEESFR

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
F8 RSTFR IAP_ADDRL | IAP_ADDRH IAP_DATA IAP_CMDL IAP_CMDH
FO B PWM2EN PWM2PL PWM2PH PWM2DL PWM2DH PWM2DTL PWM2DTH
E8 PWM1EN PWM1PL PWM1PH PWM1DL PWM1DH PWM1DTL PWM1DTH
EO ACC PWMOEN PWMOPL PWMOPH PWMODL PWMODH PWMODTL PWMODTH
D8 IE2 PWMOC PWM1C PWM2C PWM3C PWM3P PWM3D
DO PSW
C8 T3CON TL3 TH3 T4CON TL4 TH4
CO T5CON TL5 TH5 RCAPS5L RCAP5H
B8 IE1 IP2 IP3 LVDC WDTC CRCL CRCH
BO 1P4 ADCCO ADCC1 ADCRL ADCRH
A8 IE IPO IP1 SPDAT SPCTL SPSTAT IICDAT IICADR
A0 P2 INSCON IICCON IICSTA
98 SCON SBUF SADDR SADEN SCON2
90 P1 PINTFO PINTF1
88 TCON TMOD TLO TL1 THO TH1 CLKSWR CLKCON
80 PO SP DPL DPH PCON

3.3.1.2 AMBY REXSFR
P e XSFR K HFIXRAM [FIFE 115 1) 77 28, i HH MOVX A, @DPTR f1MOVX @DPTR ,A
KT .
e an’s — ikl OXFESS () XSFR, #AEW T .
MOV A, #wdata

MOV

MOVX @DPTR, A

DPTR,#0xFE88

Pt OXFE8OIIXSFR, #AEW T :

MOV

MOVX A, @DPTR

Aug. 2018
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P BXSFR (FHHh0oxFESD)

Bl | XSFR &% PR Huht XSFR 4%k fr# Huht XSFR &#% s Huhik XSFR %%
0x0000 TCON1 0x0010 - 0x0020 WDTCCR 0x0030 PITSO
0x0001 - 0x0011 CLKDIV 0x0021 - 0x0031 PITS1
0x0002 - 0x0012 FREQ_CLK 0x0022 CRCC 0x0032 PITS2
0x0003 - 0x0013 CLKOUT 0x0023 - 0x0033 PITS3
0x0004 - 0x0014 XTALCFG 0x0024 BORC 0x0034 -
0x0005 T5CON1 0x0015 SPOV_RSTEN 0x0025 BORDBC 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 LVDDBC 0x0037 -
0x0008 S2CON 0x0018 ADCWC 0x0028 - 0x0038 PINTEO
0x0009 S2CON2 0x0019 - 0x0029 - 0x0039 PINTE1
0x000A S2BUF 0x001A - 0x002A RSTDBC 0x003A -
0x000B BRTSEL 0x001B ADCC2 0x002B - 0x003B -
0x000C - 0x001C ADCEX 0x002C - 0x003C INTO1_PINS
0x000D - 0x001D - 0x002D - 0x003D TRMEN
Ox000E - 0X001E - 0X002E - 0X003E TRMV
Ox000F - 0x001F - 0x002F - Ox003F -

¥ BXSFR (FEHiHEOXFECO)

s Hhhik XSFR 4% fmis it XSFR £ %5 s Hihk XSFR £#R % itk XSFR £ %R
0x0000 PWMCTRL 0x0010 - 0x0020 - 0x0030 -
0x0001 PWMENA 0x0011 - 0x0021 - 0x0031 -
0x0002 - 0x0012 - 0x0022 - 0x0032 -
0x0003 - 0x0013 - 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 - 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 - 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0x000A - 0x001A - 0X002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0x000E - 0x001E - OX002E - 0X003E -
0X000F - 0x001F - OX002F - 0x003F -
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P BXSFR (FHh0xFF00)

PR ik XSFR &% | {miHbut XSFR 47k Ik XSFR 4%k I ok XSFR £&#
0x0000 POMO 0x0010 P2MO 0x0020 - 0x0030 -
0x0001 POM1 0x0011 P2M1 0x0021 - 0x0031 -
0x0002 POM2 0x0012 P2M2 0x0022 - 0x0032 -
0x0003 POM3 0x0013 P2M3 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 POLPU 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 P1MO 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0X000E - Ox001E - 0x002E - OX003E -
0x000F - 0x001F - 0x002F - 0X003F -

¥ REXSFR (ZHihkOxFF40)

s Hhhik XSFR ##7 IR Huhk XSFR £FR fw# bk XSFR £ %R ik XSFR %#R
0x0000 POODBC 0x0010 - 0x0020 - 0x0030 -
0x0001 PO1DBC 0x0011 - 0x0021 - 0x0031 -
0x0002 PO2DBC 0x0012 - 0x0022 - 0x0032 -
0x0003 - 0x0013 - 0x0023 - 0x0033 -
0x0004 - 0x0014 - 0x0024 - 0x0034 -
0x0005 - 0x0015 - 0x0025 - 0x0035 -
0x0006 - 0x0016 - 0x0026 - 0x0036 -
0x0007 - 0x0017 - 0x0027 - 0x0037 -
0x0008 - 0x0018 - 0x0028 - 0x0038 -
0x0009 - 0x0019 - 0x0029 - 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C - 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
OX000E - Ox001E - 0x002E - Ox003E -
0X000F - Ox001F - 0x002F - 0x003F -
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P BXSFR (FHh0xFF80)

PR sl XSFR 4% Ik XSFR 4%k s Huhik XSFR 4%k s Huhik XSFR £&#
0x0000 TO_MAP 0x0010 PWMO_MAP 0x0020 TXD_MAP 0x0030 -
0x0001 T1_MAP 0x0011 PWMO1_MAP 0x0021 RXD_MAP 0x0031 -
0x0002 - 0x0012 - 0x0022 SCL_MAP 0x0032 -
0x0003 T3_MAP 0x0013 - 0x0023 SDA_MAP 0x0033 -
0x0004 T4_MAP 0x0014 PWM1_MAP 0x0024 Z5_MAP 0x0034 -
0x0005 T5_MAP 0x0015 PWM11_MAP 0x0025 SCK_MAP 0x0035 -
0x0006 - 0x0016 - 0x0026 MOSI_MAP 0x0036 -
0x0007 - 0x0017 - 0x0027 MISO_MAP 0x0037 -
0x0008 - 0x0018 PWM2_MAP 0x0028 TXD2_MAP 0x0038 -
0x0009 - 0x0019 PWM21_MAP 0x0029 RXD2_MAP 0x0039 -
0x000A - 0x001A - 0x002A - 0x003A -
0x000B - 0x001B - 0x002B - 0x003B -
0x000C - 0x001C PWM3_MAP 0x002C - 0x003C -
0x000D - 0x001D - 0x002D - 0x003D -
0X000E - 0X001E - Ox002E - Ox003E -
0X000F CLKO_MAP 0x001F - 0x002F - Ox003F -
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4 RGHEH

4.1 RGP

GF90F0320 . i HLARZ I BT 4 P i i ik «

> AMBEAS R B (AMHZ~20MHZ)

> AR AR I (32.768KHZ)

> WEBEA RC 4 (32MHZz)

> EBEAT RC I4# (44KHZ)

F P IERE G RGN  Cn e Ry Je P midil RC, W22 RC32M_DIV[1:0]43 4l J 1 i 80
10 osc_clk, HAHN Foses FIAN Tose, TFEFTAMERBIEL, osc_clk nf LAREAT 1-255 2 [H]{E:
BEAMIA, R B CPU I8, HARE 4 Fepu, AN Tepuo

SR AL, BOAER P S RC /BN RGN B, I Fose N 4MHZ, Fopy N 2MHZ, 1]
DLIE I P B AH O 5 A7 AR 2 osc_clk AT cpu_clk A0

CPU 5 1] LLSATHE 20MHz AR, Wi pridk i BpJs Al s 1 20MHz, 75 B Hdk 47 4340,
i CPU I8 %56 T~ 504K T- 20MHz.,

RC44K -
I WDT
clk_sel[1:0]
wdt_clk——m > He
" ik
RC32M |-rc32m_clk—pp ﬁ -
/8
1 1-255
\ M4k [ osc_clk ——w IV —cpu_clkk—p{ CPU
xtal_sel

high_xtal_clk —p|

low_xtal clk T

MUX

xtal_clk ———pp|

Timer3

vy

Figure 4-1 R4 FHE R

4.2 AEBINE

PRI B PR A RC (RC32MD RIS RC (RC44K) WAl I/ mld ik 2 ki A7
.

B RC (RC4A4K) iy H (I i wdt_clk, B T-5 11005 I 24 00314k, T LA T &
GEmp s P RC (RC32M) i th (W ehic ik re32m_clk, wJ LAEAT 1/2/418 434,

4.3 HMERITER

AR I AT AN R BB (AMHZ~20MHZz) R S dE (32.768KHz) #iff, H /-
A I A AT IERE . 40 XTALCFG A A7 BB AN b PR I ic A xtal_clk.
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XIN ’ H

XOUT 1 |—

Figure 4-2 A & 3 L T Y A
ff R
1. SRR AHELEE A 20pF, ZAE AT IE ) SR FEA R R FUS AT IR, RS
2. AR IRFN XING XOUT 3ty 122 8] 40 BEEE 25 N AE 10mm LAPY
3. MHANTEIRAT, N T ARITE MR OCN H S8k, IR R fErERE

4.4 RGBT TR
441  BEpETEF 2 CLKCON

AL éw 5 7 6 5 4 3 2 1 0
R/W R R R R R RW R/W
XA 0 0 1 1 0 0 1 0
e i HXTAL | LXTAL HSRC LSRC
BFS rpy RDY RDY RDY XTALEN | HSRCEN
WK R MRS P8
AN A PR AL
0: AR A S PR A HE A%
7 HXTALRDY . el
1: AN AR PRE 24 2
VE: AR H B 0 BE 1.
ANERARAT PR AL
0: MRS IR A HE &
6 LXTALRDY N el
1: ARSI IR UE &l
VAR H B 0 BUE 1.
N EBE A RC PR me R AT
0: Wilmsil RC AHER
5 HSRCRDY S e
1: WEBEH RC YES i
VAR H B 0 BE 1.
BB RC P77 s R AT
0: WA RC AR
4 LSRCRDY N e
1: WEBEH RC YES i
VE: AR H B 0 BE 1.
3 - PREE A
AR SR AT BE AL
0: AN IRICH]
2 XTALEN N
1: MR IRET T
VE: AERENT, T BRI A I 10 A B A AR LI .
B E T RC PR 7% seftifiefir
1 HSRCEN 0: AmEH RC ]
1: WBEM RC $1JF
0 - LR A
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4.4.2 BREFEFFHRCLKSWR
Sréws 7 6 5 4 3 2 1 0
R/W R R R/W R/W R R R/W R/W
LA 0 1 0 1 0 0 1 1
PR CLKSTA[1:0] CLKSEL[1:0] - RC32M_DIV[1:0]
Sréws MRS UiE
ARG IR AT
00: MW RGNk AL RC
01: MET RGNS 4 N Ef i RC
7-6 CLKSTA[1:0 o o 8
(WO |y, i g by SR S0
11: YT RGN A A R
e RGN YT RGN B S AN RS
RGNk B AT
00: EFERGIN R A HEH RC
01: PRGN B AN = RC
10: SEBE RGeS R A0 3R
5-4 CLKSEL[1:0 i s e
[LOT 00, e om0
e RGN BhEEEIT, DN Y (I RS A 1, RISy
B, DS, RIS B RS IR S Bl
OSC_CIk, ;H\:}/Fﬁgj"j Fosc’ }%/ﬁﬂj‘j TOSC°
3-2 - (A EERDA
P i RC 43 2 54
00: rc32m_clk
1-0 RC32M_DIV[1:0] 01: rc32m_clk /2
10: rc32m_clk /4
11: rc32m_clk /8 (ERil)
443 B IEFHERCLKDIV
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
EALEN 0 0 0 0 0 0 1 0
R CLKDIV[7:0]
w5 PFFS P8
CPU IE AL BRIAK 2 4340
7-0 CLKDIV[7:0] | FC'EMEA O 5 1 I, IEAs i ARSI, BeE ST 0 R AL
e USRI CPU BB, R Fepws IR Tepuo
4.4.4 NEEHEFFRCLKOUT
w5 7 6 5 4 3 2 1 0
R/W R R R R/W R R/W R/W R/W
XA [E 0 0 0 0 0 0 0 0
IEERE: - CLK_OUT_EN - CLK_OUT_ SEL[2:0]
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b5

RLfF 5

!

7-5

DR AL

CLK_OUT_EN

IS it A B A7
0: A (b B
1: SCVFR 4t

DR AL

2-0

CLK_OUT_ SEL [2:0]

IR e R e A

000: IE#f cpu_clk
001: £+ osc_clk
010: &+ wdt_clk
011: EF¢ xtal_clk
100: EFF re32m_clk
101: EFF re32m_clk/2
110: #%4% re32m_clk/4

111: %+ rc32m_clk/8

4.4.5

AN R IRACE B A2 XTALCFG

K5

7 6

5

4 3 2 1 0

R/W

R/W R/W

R/W

R/W R/W R/W R/W R/W

A

0 0

0

0

0 0 0 0

Ve =)

AR

HXTAL_CFG

LXTAL_CFG

HXTAL_MODE_SEL | RC_PD_EN | XTAL_SEL

fréw s

R fF 5

Vi

7-6

HXTAL_CFG

SRR I warmup THEUELE RS, VAU BN BT S0

£
00:
01:

2048
256
10: 16384
11: 65536

5-4

LXTAL_CFG

SRR e warmup THEEE R, TR BRE BT S A i
¥
00: 16384
01: 4096
10: 1024
11: 65536

3-2

HXTAL_MODE_SEL

AN A I I B

00: EFk 4M/8M Hhii

01: JEFE AM/BM S KIRBNRE T, FEARE TAER, 4R a
*H, HIMFESEH

11: %k 16M/24AM ¥

RC_EN_PD

A7 BOR A, mii i RC LHIE5

0: R4 ,74 BOR ALK, AKMEMAN G RC

1: RS =4 BOR &AL, MmN RC

W AT AT BOR i REMIEGL T, F#{% VDD TR fEd ()
ARG INFE.

XTAL_SEL

AN e R IR PR A
0: AN R IR 32.768KHZ
1: AN E A AR
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4.4.6

IR FFERFREQ_CLK

TERIT FLASH 1) 1AP #5038 R AR 2 jy, FEACEY E SFR B FREQ_CLK
FAEAE, FRWIH BT CPU IR, FREQ_CLK 2317 sl & M{H%% T CPU I BRI,
/A AMHz, W H AT CPU IIZ47 4% k) 16MHz, FRHtAC & %7 7 #% FREQ_CLK=0x10.

FREQ CLK
(e TR 7 6 5 4 3 2 1 0
R/IW R/W RIW R/W R/W R/W R/W R/IW R/W
AL 0 0 0 0 0 0 1 0
R FREQ_CLK][7:0]
RS PLFFS L]
T CPU I BT 27 17 %
25U
CPU il 5 16MHz I, [t & {1k 0x10
7-0 FREQ_CLK[7:0] CPU #i% k) 8MHz I+, Hic & ik 0x08
CPU #ii% 4 4MHz I, FlE{E 4 0x04
CPU #i% 4 2MHz I, FLE L4 0x02
CPU il /N T25F AMHz I, &k 0x01
4.4.7 WIBEMRCIHEAREF 2 TRMEN
(kTR 7 5 4 3 2 1 0
R/W R R R R R R R/IW
SAME 0 0 0 0 0 0 0
PTG RCTRMEN
(VR PLRFS L]
7-1 - TR
PR s RC A& REAT
1: AFREN S A RC %
0 RCTRMEN | 0: 2k 1A= RC 1%
e AR AERs G, WIOLEEE TRMV 254785, 5 IMIXAMERE 517 0%
BHATE F—RIBL A SH0EE, W RC RS KA.
448 WHEMRCHBEEFHFHTRMV
(VTR 7 6 5 4 3 2 1 0
R/IW R R/W R/W R/W R/W R/W R/W R/W
SAH 0 X X N X X X X
P FES - RCTRMV
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(e TR RS Ui A
7 TREA AL
P A RC e
e
1. X FORAHE M, HAAE A FA A T IOAHE(E, RUE 5
6-0 RCTRMV | @il RC 4% 32MHz (1%) .
2 AERLE XA AATARAERT, 75 Z5EH W Eri RC RS REA L& 1.
AR UE I 4 e RCTRMEN, 35 8ERE RCTRMV, {F
WEESE G RCTRMEN HaliE®, BiikER#HAE,
AR
1. &A% FWE, BRI TRMV i 748, AEN S RC=32MHz 1) RE(E .
2. WFEMIR ST RC #i#%, 7o RCTRMEN {68, TR K% EH 1 RCTRMV
H.
3. RCTRMV [P Hh & WA - HEED R e 35, DK 0.128MHz, WER: W
A RC T 27 RCTRMV=0x3F I H 3145 o
4. RGWEEFEN I E RC I, FH#E RCTRMV HG, REAENBMIRE LSS, i
AR (WE RS UART IR RAESE) AUt 2 BR R AR
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5 HEEH

5.1 HYEE A
> RSB (IDLE) Aifikist (PD), fEN4 HBL,
> AL BT 2N AR PR e R
> PREEEER TR, B IR B T A )

5.2 R

TN R LR G IFE, BN, BpdikigdsT, CPU B Ik, (HAMH e & i g
AIkEiEtT . TRREUR, CPU TEME MRS Matik, FFEEANTWEHET A CPU [FPIREHD
WeARAE, W PC. PSW. SFR. RAM 2%,

¥ PCON ZfE 28 IDL A7 % 1, {#f GFOOF0320 #E A4 WAL= . IDL fir & 1 /& CPU HEA
TR Z FTPAT B fE — &84

PRk 7 2n] LR H 25 R A
(L PrarAa b . GF90F0320 el 2] — /MG 2rh W5, CPU WAL EIKE, MR

PCON 75 f7#5 1 IDL £, ARJGHATH WIS R, Bl G B 200N S A HE 4 2 5 I fE

%

() FARAE S (N5 A 208 WDT 47 BOR A7 B AN s I H A I A7) .
GF90F0320 7EA 245 %0 E A7 5, PCON Z 474511 IDL 74 A7 %, Rttt M
S A7 il 0000H AL FF AT, RAM LREEAAE, SFR FIMEARIEAS A T HEARE (5028

5.3 FHER

P A T DU GFOOF0320 i#3E N DhFEAE AR AR S o 4t FEAR K452 1 CPU FIAR L 2% 16 BT
HEMES, HUE WDT F TIMERS3 i fig H A Ve X~ T4, W WDT A1 TIMERS itk
WAk TAE. ZEBENF BT T CPU HPIRASHESHLRAE, W PC. PSW. SFR. RAM %%,

BB 2 BT, T ERCEY E SFR B FREQ _CLK Zi 7#s, f5H7 HHr CPU 4
[FIi%, FREQ CLK 27/ #SMl & M{ET CPU AP, &/ IMHz, {1 HR/T CPU
(IS AT A N 16MHz, ARsti & A7 7 #% FREQ_CLK=0x10,

¥ PCON Z5f#s () PD £ & 1, fii GF9OF0320 #E A #i it . PD A7 & 1 /& CPU HE A
HR S 2 BT AT I fF — 435 2

e WURENCE IDL A7 PD 7, GF90F0320 ik A fidifi=t ., B il 5, CPU
ASHEN B, s B R S P25 BR IDL & PD i,

Z Py AT LR b it

(D) G, LVD Hhilr. WDT i A2 TIMER3 CHFSUR S5 £ A 3 A5 e e 4 b s s
B W, AEARANE R EIR TIMERS (U120 I A 18 B A MR AR 3 s RIN Bh ) Hp iy
KRG, W RC k#8538, CPU B8 FISM I 27 BIYKS, PCON Z5frds 1) PD
PSRRI R, ARG FEFIBAT AN P W RS FET . TESE AN BRIk SRR 2 5, ki 2
BN A S e 2 4k sz T .

(2) BAES MBS B _E A B WDT A7, BOR A7 B4 K A I B A7) .
TR EANAE 5K PCON FAras T i PD AL G S, G #sEFA30, CPU WP FIZM %
BHEISTEIRE, RS NE AL HEE 0000H 4 TFURIZ1T, RAM LREFAAE, SFR FIMEARTE
AR D Re b AR
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5.4 HYRE AT ER
5.4.1  EHJREH TR

kR 7 6 5 4 3 2 1 0
R/W R R R R R/W R/W R/W RW
HAH 0 0 0 0 0 0 0 0
(EGRS) GF1 GFO PD IDL
(e TR RS Ui A
7-4 - TR (Bh 0, HERD
3 GF1 Pl AR AT 1
2 GFO Pl AR A7 0
it B AR A5 I 7
1 PD 0: IE% TAER
1: BEAFHA GEHiZEA)E 3 s3hiE 0
PR B AT
0 DL 0: IEH AR
1: AT HA GEH iz S 3 s3hiE 0
e AR E PD&IDL, ZRGUKHE AN b e, Wit J bR 25 4 R I R
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6 EAir
6.1 EAfetE
> Rt R AL
> ITE RN T AR e bR
6.2 POR (Power-On Reset) EAr
GF90F0320 ™. Hl7E L ferf, &7 —/ POR S, WESSEM AL, RN &AL
RSTFR Zi {748 ) PORF 7, H Fnl LUAIWT b bR & DOokmf e & 15 & 24E POR & A7 .

E: POR EA47JG 1 RAM {EARGE, @UICH PRI EEFVIGAAMHN RAM; HRENJ7
RSN RAM HEATH AT

6.3 BOR (Brown-Out Reset) EAfr

2 VDD L& FRE] Veor BA T, HAFFEEMTAIEL Teor I, RG 7 ERIERE N . BOR AL,
RSTFR Zi {74511 BORF AL f 4 E 1, FH - n] LUAIT Mo bs & DAKAf € & 15 & 2 BOR RA,

GF90F0320 1] LAIH 1A RS 28 T i % 75 A7 2 K IE B BORKS I ) H FEASA o 24 AEAR A 228 10 7T
56 BORKEAN J5i, 25t A] DUAE A FH IR His A v i ol e 2 A7 2 BT TG 5 3 O BO RGN Hi s
BORKYfT: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/2.0V/1.8V.

BOR H R A L AT — 52 AR MREYE, IBRWFH RN 0.1V /24, RI24 VDD Hi & R R3] ik
BOR HL BRI BOR A7 A%, 11 VDD HL A 75 % T3] BOR #5447 L &+0.1V i BOR E A7 A
SRR .

RIEEAL W T FR, o Teor AT LB 547 88 E,  FRUHATHL R $).

VDD T \ VBOR

BOR_RST —‘

™
voOERE

ARG

Figure 6-1 BOR 7~

6.4 SMEBRSTEAL

A RST 5| AL A AR ) RST 5B 0 — 52 98 B i R ALk, AT s B 7 B &
R, AL A DO R E S 11O 1, T Ak I rh Y .

i RST i 6, #FRST &AL PRI LERe 2 D Be it i) CREFBCED J5, AL &t
ANEAIRZS, FRST A PR E TG, R HLE SR LRSI M R X ) 0000H 4k
FHAIEHR TAE. RST BAIK, RSTFR #7451 EXRSTF $4 & 1, P o] LUAIKT AR & DOk
fifi g S 5 KA AN RST KA .

T 1o P27 ut E NN RST R4S T, TIN5 110 fEH .

2. IR RGAEAE T A RST Thie LA RST i AL T3 R E AR, I REELH:
A FLEE A
Aug. 2018
Rev 1.10

30



GF90F0320

6.5 AhRYR DR FArll 2 A7

AN IR, TR PRIE T HLIE S T SR, AT RUR AT S LA A 3 s 1A AGr
(PLVD) Zfiext i BLbAT AL, Ahifim DRI s 1.2V, sEALThREnT A4k k. PLVD
AL, RSTFR 2ifrasif) PLVRSTR REGE 1, 17T LA s i LUK 3 A& 75 5 A2 i 1
AR AL . T35k, Lt n] LU AR G A7 4w RO Sh il 11 f E AU 3EA TR 3

6.6 HHEAL

X IAP_CMDH #1 IAP_CMDL # A7 a3 iZimfE G AM KA, REK -~ ERUEAL, B4 )5
RSTFR Zif7 #5111 SWRF K48 1, F ) nl LA tbR & DORAf 2 21 Rk AR AL, HARERAE
=

FLASH IAP #AF 55 AR 4.

BAEE AT AT SOK RGN DI 2 NS A RCo A RAIA S VI REERT B, H2k
CLKSWR 7Zif7-#% HL[¥) RC32M_DIV[1:0]5 7 % 01B, CLKDIV 75 {7+ 57 08H.

6.7 FI'¥ (WDT) Bir

H T B RGAE S E O T 22T, MCU B K, SFERG KN =5 TAE, @
SUEE T, W MCU F&/7 ANTERLE P ] Y 4% ZLRER 1140, 808 MCU ATtk
A, Bl VHEMmE MCU &7, 5 F FH M 0000H HLEHIETT .

e BEAE WDT HA7, 4408 WDTRST 4 1, By WDT E475h68, & WEE i WDT
1217, WDT W H & &k dAr&, IEASEN.

6.8 HEtkd = AL
iﬁ*ﬁiﬁé&ﬁ#’ /\/JL’IQTE'LL’ }JFE SPOVF {ﬁﬁﬁ*ﬁlu7 M\jﬁifgﬂ\ﬁt’:/lﬁﬁf

MR A AN HERR ) R e ), A KRR AR TR Bty OxFF,  [RIIN 3O A3
s Ak 2 d 2 AR UL 251 P BOE RO IE, RN SO H Eesh 1

MRk th R ARG EAT IR ar A ey, A AERERT, HMEMGE A RERAL R4

6.9 HEAIHKTFFE
6.9.1 B EFFRRSTFR

WA 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W RW R R/W R/W
PORE 1 1 X X X X 0 X X
EXRSTHE A u 1 u u u 0 u u
BORE 1/ u u 1 u u 0 u u
WDTE A u u u 1 u 0 u u
L@ =X 1A u u u u 1 0 u u
M fke R AT u u u u u 0 1 u
PLVD & fif u u u u u u 1
G PORF | EXRSTF | BORF | WDTRF | SWRF SPOVF | PLVRSTF

e R R, R SR AN, RREPORE R A%
1.
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frdms MRS UiBA
AT bR AT
7 PORF 0: T LHEN

1. KA RS, B0

HMB RST BALAREAL

6 EXRSTF 0: JoAM® RST &AL
1: RASNG RST HA7, #A5 0
R A AR A
5 BORF 0: LXREEA

1. RARISELL, HAE0

WDT A7 bndi AL
4 WDTRF 0: £ WDT &7
1: RAEWD EA6L, BAHE 0

WAF AT RR AT
3 SWRF 0: TLHMEANL
1: RABMHEAL, HAHEO

2 - ]

HEAL R H bR A
1 SPOVF 0: JoHEkkii 5207
1: Hekkd AL, KA O

ARy 11 R RS ASE I B2 A A RS A
0 PLVRSTF 0: AR I H S 2 A7
1: A AEAN G O A A7, A O

6.9.2 BORHEMNEEH EFHFERBORC

fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R R R R/W R/W R/W
RALEN 1 0 0 0 0 0 0 0
fif5%5 | BOREN | BOR_DBC_EN - BORVSI[2:0]
w5 PLFFS P
BOR flifigfir
7 BOREN 0: %% BOR
1: foiF BOR
BOR W HHMERENT
6 BOR_DBC EN | 0: Afiifig
1: flife
5-3 - TR (B2k 0, 5%
BOR a3l i s s 2 77
000: 1.8V
001: 2.0V
010: 2.4V
2-0 BORVS[2:0] 011: 2.6V
100: 3.0V
101: 3.6V
110: 3.9V
111: 4.2V
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6.9.3 BORHJE/KMZFEHFHF2EBORDBC
Sréws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
(EGRS) BORDBCJ7:0]
Sréws MRS Pt
BOR £z H4
7-0 BORDBC[7:0] | i#§#}i/ i = BORDBC[7:0] * 8Tcpy +2 Tcpu
e TE{fifE BOR_DBC_EN, 75U BOR AWEL.
e WSS B35 BOR ML IIHE, 1B A B BT I,
6.9.4 SMEBRSTZEHHEH FFEMRRSTDBC
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAAH 1 1 1 1 1 1 1 1
IVEERE RSTDBC[7:0]
Prdws PFFS Pt
. SR RST W EHa AT
7-0 RSTDBCI7:0] WEHEE] = RSTDBC[7:0] * 8Tcpu +2 Tepu
VE: PSS B AANE RST dHELThaE, B HHHEA X i T
6.9.5 Mtk H R ERE T F25SPOV_RSTEN
P gw5 7 6 5 4 2 1 0
R/W R R R R R R R/W
SAE 0 0 0 0 0 0 0
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OXFF85 T5_MAP OXFF95 PWM11_MAP OXFFAS5 SCK_MAP OXFFB5
OxFF86 OXFF96 OXFFAG MOSI_MAP OXFFB6
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OXFF8A OXFF9A OXFFAA OXFFBA
OXFF8B OXFF9B OXFFAB OXFFBB
OXFF8C OXFF9C PWM3_MAP OXFFAC OXFFBC
OXFF8D OXFF9D OXFFAD OXFFBD
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8.8.3 AW TR FEFARRPITSO. PITS1. PITS2, PITS3

PITSO
(VR 7 6 5 4 3 2 1 0
R/W RW R/W R/W R/W R/W R/W R/IW RIW
SAME 0 0 0 0 0 0 0 0
(VAR IT3[1:0] IT2[1:0] IT1[1:0] ITO[1:0]

PITS1
Ardw 5 7 6 5 4 3 2 1 0
R/W R/W RW RW R/W RIW RIW R/IW R/IW
=XDA(E 0 0 0 0 0 0 0 0
REFF IT7[1:0] IT6[1:0] IT5[1:0] IT4[1:0]

PITS2
(VTR 7 6 5 4 3 2 1 0
R/W R/W RIW R/W R/IW R/W R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
KR IT11[1:0] IT10[1:0] IT9[1:0] IT8[1:0]

PITS3
'S 7 6 5 4 3 2 1 0
R/W RW R/W R/W RIW R/W R/W RIW RW
BAE 0 0 0 0 0 0 0 0
R F5 IT15[1:0] IT14[1:0] IT13[1:0] IT12[1:0]
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Ao s RS Ui A
5-4 ITX[1:0] o1 Rt e
ié (x=0...15) 10. iﬂ?’%%ﬁ
11: XUHH
8.8.4  AMEBHMT2-15MF REIEHIF A 2R PINTEO. PINTEL
PINTEO
Ao s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R R
HAH 0 0 0 0 0 0 0 0
(AR EINT7 EINT6 EINT5 EINT4 EINT3 EINT2
w5 M5 i B
A TR AL (INT2~INT7)
0: Ak 1l-iZus 1 i
7-2 (XEET_X?) L S
o BN EINTX(X =2.. 7)o F, SN I s St il ae g & 1,
&Z, XTFW‘T&» z:fBZE 1.
1-0 - TRENL (24 0, HERD
PINTE1
Ardw 5 7 6 5 4 3 2 1 0
R/W R/W RW R/W R/W RIW RIW R/IW RIW
SAME 0 0 0 0 0 0 0 0
fif5%5 | EINT15 | EINT14 | EINT13 | EINT12 | EINT11 | EINT10 | EINT9 | EINT8
w5 RS L]
AN R W E AT (INT8~INT15)
0: 2% 1% 1 K
1: FoiFizd ik
20 EINTX AR 10 BN EINTx(x =8...15)# FuiF, W rbs it v] BEA
(x=8..15) | H 1, XX, WNFREASHEE 1.
2. &F”KEPLﬁETfﬁH%@ﬁ?&HT /R R AT 1S R R Y VAT RV S ]
AR R W R A PR B TR, E 58 G R W uFﬁﬁﬁE%
%IKEP%ﬁ%ﬁiﬁﬁﬁ%ﬁ@%%ﬁ%ﬁﬁ%ﬁﬂo AL [N I R EAT) 8
8.8.5  AMESH MRS FAAEEPINTFO. PINTF1
PINTFO
(VTR 7 6 5 4 3 2 1 0
R/W RW R/W R/W RIW R/W R/W R/W RW
BAE 0 0 0 0 0 0 0 0
Rif5s | INT7F INT6F INT5F INT4F INT3F INT2F INTLF | INTOF
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Sréws PFFS !
INT2-INT7 F i SR bR &7
INTXF
7-2 (x=2..7) 0: MG
e 1: FFEAh Wy, fifEE 1
INTXE INTO 1 INTL H Wi sk bR di o7
1-0 (x=0.1) 0: 7o B4 £ [ 2335 0, U O
- 1: FFEAh Wy, fifEE 1
PINTF1
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
XA 0 0 0 0 0 0 0 0
MifFE | INT15F | INT14F | INT13F | INT12F | INT11F | INT10F | INTOF INT8F
Préwms PFFS W
INT8-INT15 Wil sk bx i
INTXF .
7.0 (x =8..15) 0: BAHIE0
1: FFEAME s, ffEE 1
8.8.6  AMEFH WO E LA FERINTOL_PINS
INTO1_PINS
VAR 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
XA 0 0 0 0 0 0 0 0
e - INT1_PINS | INTO_PINS
AR PLFFS P
7-2 - PR
INTL & L AT
1 INT1_PINS 0: PO.1
1: P11
INTO & JHIE A7
0 INTO_PINS 0: P0.0
1: P1.0
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9 e BTEEE

9.1 ERBRTHEsssrtE
> BN RS EES TO&TL EANTE A bRy 8051, Z= R FEIEAE L 0 ThftE XA
> EN BT EES TO&TL 37 16 f7 AZ)EE

9.2 ENFRATEAETX(X =0,1)
9.2.1 ERTBRATEETX(X = 0,)MIT/EHK

FFASE I 2RI P A EH 29 7728 (THX & TLx (x = 0,1)) AJ/E N —A 16 {7 2FfE ki), Al
75 77#% TCON F1 TMOD F#. IEQ 1725/ ETO A1 ET1 A28 1 fg fLVFE N 28 0 FE I 2% 1
Wi CPEWLHIIEET).

W RE s e N s T A AE 4 (TMOD) (177 UE R MX[1:0], JEFE e 2% TAE T 0.

Mx[1:0] | TAEHF= Hid
00 R0 164 H 2 EHOE 3T 5
01 771 16 {7 5E N a1t s
10 T2 8 7 F BN HLE N 2/ B A%
11 773 TOS S (TLO/THO) A7 847 s I 2/l $a% (T1IE AR )

9.2.1.1 #3K0: 164l BBV EH B 281558

TO0x12=0

P - > TFO ——> Rk
ik
TIMERO bﬁ
I st CIT=0

.. 1 _ THO | TLO
1 TOx12=1 \O o (8BITS) | (8BITS) o ><: ToouT

Lo
T0 o
I N 1 % TOOUT
GATE+:>i/ﬁIij: el RHO | RLO
- : (8BITS) | (8BITS)
INTO ‘ .
*JRSE K T R 1 B BT R1/O

Figure 9-1 TIMERO J5 X 0 Zh AEHE &

753K 0 5 brifk 8051 LA, 7Es 72U 0 16 A7 B Bl FA e I #/0H Y 4 THX & TLx(x
=0, 1) 5 I, HEERN S ER T Aa: Abiun, BHET A4, TRx(x=0,1)% 0 i), 4%
J7 5 THX & TLX(x = 0,1) P27 47 » ‘5 KR IR I 43 5 0 F 28 23 A7t AU V2 35 A7 TRx(x = 0,1)
B, A AT NS IS, AETH R OXFRFF J5, PRk —NHun o, THEEs s
SRR, I TRx(x = 0,1)#E 0 1, [FI A AL 16 A7 £ 4 A 2 RN A7
o, VBRSO AR NI A HE 2 E B I 1 T4

E TRX(X = 0,1) 0 LI, % THX & TLx(x = O,1) ({54, Al 2as i, N s s
BT, XA SRS IOEAE R — Uk i R 8 A A s . U TRx(x = 0,1)24 0 1,
X THxX & TLx(x = O, 1) RIS #5241, [R) I 23 0503 TF 5025 A7 2 AL 330 27 A2 A (1 4L

H % TLx(x = 0,1)F1 THx(x = O,1) ) EEAET 2 2 K452 A Rese i, MIRUERSTRTTHEL, Xt
THx(x = 0,1)F1 TLx(x = 0,1) FF A7 25 I S HAE AR LIS TLx(x = 0,1) T A7 s S EAEVE hFuE. 95
NERFABI, 5 THX(X = 0,1)F A EN, M2 Nt Xt
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TLX(X = 0,1) 217 28 I B - AE A 2348 THX(X = 0,1)H1 TLX(X = 0, 1) 27 47 28 [l I A 2%
R, THx(x = 0,2)F1 TLx(x = 0,1)iL S E MG LA R
B SR A RAT
(S (P Y VL (AR VA
TEVERM S SEEN, 24 TRx(X=0,1)4 0, LS ™M ST, EEEIEA HEER
FHEE AT, M TRx(X = 0,1)4 1, &5 Ml SN, AR LS F— i i A &
W B A A AR . BRSNS mA, S AR O Rk 3R R A FE RN W 4L
PEABERE R, HB N —IREAES NMEALE, 77— XS s i A4 A3 (AR R A
SRS I T DA BB ) o T USRI, AR A A e TO AR D N AR
(1) THO = 0x05;
(2) TLO =0x08; /ULl 45 Az A, HE BT EEs T I 4 0x0508
(3) THO = 0x06; /MUt 45 A Az EE 4k, FEEITHEas Th i 524 0x0508
(4) TLO = 0x08; /ULl 45 Az A, HE BT EEs T I > 0x0608
(5) TLO =0x09; /MLl 45 Az A, HEBITH A I 4 0x0609
AR B AR, ARALER LT 5N, SRR AE SR I A& 2
W R 1. 20 3WEEEEK,

9.2.1.2 FR1: 164705E M 2T %

212 TOx12=0
Fiih B
TIMERO \O—L B
I e i, % C/T=0 —— THO | TLO .
+1 TFO ——> gk
TOx12=1 c/T=1 , (8 BITS) (8 BITS)
TO T
TRO —»
GATE —>l>ow*ﬁt J
R e =
INTO
*J K Th R O L B BT 1/0

Figure 9-2 TIMERO 75 1 ZhREHE

EJ7LH, ERTERTX(X = 0,1) 1647 TH A2 i85 o THX(X = 0,1) /785 A7 L6 V- £ 2%/
SE I B E8AL, TLX(X = O, 1) A7 K87 . L1647 52 I 8 ZF (7w i diives tH I, R G0 BT 72 N i
PRAETFX(X = 0,1). U1 F e I gexh Wil o i, Kar=4—Arh s

CITx (x = O, )it Bas e 28 1 Thfig, WRC/Tx (X =0,1) = 1, B TSN HU
o MHIE R A TX(X = 0, 1) /M T BN Bl 1) N BEUTIS, AL I A Tx B 2 A7 L. g
C/Tx(x=0,1)=0, EFRGHEN eI 25TX(X = 0,1) F i 4 .

MGATEX(x = 0,1) = O, TRxE 1MFT I i 4% .

MGATEX(X = 0,1) = 1IN, HATEAM NG SINTX(X = 0,1) 4 & L F I TRx(X = 0,1) A4 254
B, ERSSTXASEL Al EINTX(x = 0,1) [ E Bk 36 5 . TRx(x = 0, 1) 17 B LA T = A7
SEI A, XEWEUIRTRXEL, EINHEFAMEM EIRTRX(x = 0,1)iE0M {E T 4h 1t 4. PrLA{E
FOVFRE I /T, IIAROE E I 2% 25 7748 IR R
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9.2.1.3 FR2: S HZNEH EI TS

- +12 TTOXHZO —> TFO ——> ik
TIMERO # bﬁ
IRt B C/T=0 o S
+1 o o —> (| TooUT
TOx12=1 C /T= 1 (8<BI'£S) - »
TO pin T J 1<
TRO — » TOOUT
GATE4>>@_>_? »j:}ff THO
L ’ ; (8 BITS)
INTO
*J SR T e i O BR ST BI BT HET/0

Figure 9-3 TIMERO J/72{ 2 ZhHEHE K]

Jreterh, R TX(x = 0,1) /2807 H AN HE A s e I 4% o TLx(x = 0, )77t £, THx(x =
O, ) fF I E B . MFETLX(X = 0,1) P ¥ v £ 2% 32 14 22 OO0, F ke i s v i AR TFx(x = 0,1),
PFAEBSTHX(X = O, 1) B HE A FAERTLX(X = 0,2) . i1 5L sE I s rh W ffiig, “4TFx(x = 0,1) &
LR = — Al MAETHX(X = 0,1) F R A ML . 78 VP E N 88 1L T EUOT G2 7T
TLX(x = 0,1) 2R HI 4R Ak K B 5 A o

BT A EEIhAESS, 7 2rh TR e I 2R AT REATNC S R0 — U, TR E
AATER TCON2H I TXX12(x = 0, 1) A7 F R G B al RGP I L1240 Ky e I 28 Tx(x = 0,1) (I I
P

VRN E I BN N, RTCE FFAAES TCONLH [ TXOUT[1:0](x = O, 1) A7 A i I 28 Tx(x = 0,1)
HE U TX(X = 0,2) 4 E 3h 84 .

9.2.1.4 X3 WAL BB ES(TIEH A R)

‘1> TOx12=0
P 7\(
TIMERO — B
SR a4 g o — Lo TFO > rhlit sk
’ TOx12=1 = (8 BITS) i "
' c/T=1 .
TO pin
TRO — >
GATE 4>>@_>L>—/;E/
INTO
. ‘1> lflezO
TIMER1 { o - (::2) > TFL > Pk
INEE A
. 4 TR1
w1 TOx12=1 4T
*ZJ 564 Th BE s LGt BUFT# 1/0
Figure 9-4 TIMERO 75 3 ZhAEHE ]
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73, EIEETORAE AN MO 8 v a8 e i s, 735l (R TLOFITHO . TLOE
SEIER0REH] (ZETCONH) FLRA (FETMODH) f7: TRO, C/T0, GATEOAITFO. TLOfE
NN e S PN SRS R (E/S TR

THO R BRI e N 2 Thfg, WHBRER B RGN B THO M & N B8 TR I TRIVEHIMERE, %
N E I 2T LR ARG TRLE L, HE s T

SE I ZR0 TAELE T AW, @ 2810 LLTAEAET7 200, 1842, (HE A ReETFLR G4 K.
ATV A R B RE S . THIMTLLE GRS I 2 Dhae, ek A R ZEN8, GATELL,
To. TURAB BB TE R . e sy s iifliae 575, BOATRLMER 25045 . &
IS 1777500, 1ek2iffiRe, 7177 N3 B G

AT T A7 28 TCONLH I TXX12(x = O, D)7 3%+ 2R 4e i el RS B ) 11124 b 7 I #3 Tx(x
= 0,1) I Bh o

9.2.2 ER BB TX(X = 0,1)HREF1A2E
9.2.2.1 EHFETx(x = 0,1)H| %728 TCON. TCON1

TCON
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R R R
SR 0 0 0 0 0 0 0 0
PR TF1 TR1 TFO TRO
figis | GRS Vi
TEx Tx(x = 0, 1) i th AR i 7
7.5 0: o p BB B 3hi 0, B fRE O

(x=0,1) 1 VHR I, BEAEE 1

TRx Tx(x = 0,1)iz 4TI
6,4 0: 151k Tx TAE

(x=0.1) 1. 30 Tx T4
3-0 - DR EA A
TCON1
Ardw 5 7 6 5 4 3 2 1 0
R/W R R RW R/W R R R/W RW
SAME 0 0 0 0 0 0 0 0
K= - T10OUT | T1X12 - TOOUT | TOX12
PSS | ALRFS Vi
7.6,3,2 - TR (A 0, HERD
TYOUT | TX(x = 0, 1) LLELH i D e S vF AL
5,1 (x=0.1) 0:%¢§N%wa%ﬁﬁ%%
' 1: FeiFsE i o Tx bich i hfe
Tyx1o | TXO<= 0,1)5E I 2 ARGEIN it o3 S P ir
4.0 0: Tx GEMZEAP A Fose/12
X=0.1) |, Ty B 6 Fooe
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9.2.2.2 ERETX(x =0,1) TEHFREFHFRE TMOD

Préms 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W
=X DA 0 0 0 0 0 0 0 0
fi75e | GATEL | C/T1 M1[1:0] GATEO | C/TO MO[1:0]
Sréws PFFS P

Tx(x = 0,1)[ 145847
73 (f’fToElx) 0: SLTEEPEE TR MITT 2 Tx
o 1: FUEFE INT S S R P TRx & 1, Tx oA 1Ak
TX(x = 0,1)5€ B/ H 8T Re ik #4407

6,2 (xC:/Toxl) 0: Tx JiI T I i it
’ 1: Tx H oM
Tx(x = 0,1) TAEJ7 L FeA
00: /30 16 1 gk i a8/ iH 5 i
01: N1 16 {7 el /it 4%
5-4 Mx[1:0] 10: 73N 2 84 H B EBAIMI A N ae /T Eds
1-0 (x=0,1) 11: 7503 TO 204N (TLO/THO) AT [F) 8 {7 s I 1 iH4e% s T1

Al
W A3 TO A T TR, TFL &, i T TR1 #% TO
L IR BRG] T, ¥ T W TAE 2K 3.

9.2.2.3 EHETX(x = 0,1)IEHFFEE TLx(x =0,1). THx(x =0,1)

TLx (x =0,1)
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAAH 0 0 0 0 0 0 0 0
IEERS) TLX[7:0] (x = 0,1)
fréms MRS i
TLX[7:0] e .
7-0 Tx(x = 0,1 ey il
(x=0.1) X(x VR P A7 AR T
THx (x =0,1)
Sréw s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
LR [EN 0 0 0 0 0 0 0 0
(GRS THX[7:0] (x = 0,1)
w5 MRS P8
THX[7:0] . o
7-0 Tx(x = 0,1 A E T
(x=0.1) X(X VR 25 A7 2 v -
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9.3 EHTE/HEEE3

SE I A% 3 /& 16 1 s FA e A%, ik AN A7 A7 8 TH3 A1 TL3 Vi lal, i1 T3CON 747
. 1EL AA7A8H ET3 A E 1 AV ER 48 3 il GREIL AW 1),

SEI A% 3 TAETT =0k 16 A7 F sh T Eugs /e i gs . 24 TH3 F1 TL3 #S ANBUE, FfEe
2SR A Ar R A, $OHBOH B A, TRIME 1 JAshEr 2y 3, H T3 Wikt Has
FrUREB T4, 76 OXFFFF 2] 0x0000 W & Az H, i & 8 TR3 A4 1, [RIEKE 25 25 A7 4% (L
TH3, TL3) [ 16 A7 & FB N T3 ki ss A7 f7ds o

7 TR3 & 11, X TH3/TL3 NS4, A T3 WHlivH Zas M, Koo sk 35 f74s
WAE, XA S B AE T — O I Sl T3 Wi s fias. A TR3 24 0 W), XI
TH3/TL3 (S #AE S A 2 A8 T3 N BB VAo 47 28 AN E 28 a7 A7 2% A .

TH3 1 TL3 S #AFIEAE LL NI Jem G AT

4 T3CLKS[1:0]4 01, T3 g I ASMHI 4, gl 3 v LA AR 5 i A X alid e =
Y T3CLKS[1:0124 10, BIsE 2% 3 M vh-Z iy i 4 7 32.768KHz A d R (AP BARAT & 3 1
PRI N AN MDD I, SR i 3 At n] DL A 26 AR o kbt e A

24 T3PD_EN 24 1 H T3CLKS[1:0]4 01 % 10 I, T3 m] TAEAERHRIR F. 24 T3 W4k
#5 M OXFFFF £ 0x0000 i & 2B I, 290 Wt A B i . i SR rb T AR VP IR, Wit J
s S BEN BN 38 3 H kT .

VER: {F3E TH3 A0 TL3 I, EAfiff TR3=0. (24 TR3=1 I, W TIEAETFE, ) TH3
FTL3 A

T3PS[1:0]
1 System Clock ¢ Increment Mode Interrupt
— —_— Request
lTB — *— 'Preiscaler 16-bit Counter | TF3 |—
32 768KHz 1,8,64,256 ’ |
Crystal Overflow
Flag
T3CLKS[1:0] 4& —FA
0-Switch Off f
TR3 1:Switch On | T3 | | TH3 |
The Block Diagram of Timer3
Figure 9-5 TIMER3 L EHE &
931 ENBRITBBTIMRFFR
9.3.1.1 ERATIEHIFFEE T3CON
T3CON
hrdw 5 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R R/W R/W R/W
BAME 0 0 0 0 0 0 0 0
DL TF3 T3PD_EN T3PS[1:0] - TR3 T3CLKSJ[1:0]
Aug. 2018
Rev 1.10

56



GF90F0320

hrgw s RLfF 5

!

7 TF3

EIT88 3 % ARG
0: JoHiH (BELEE 0) At AT LA O
1: #iH (PR 1D

6 T3PD_EN

SEIN 3 3 AE AR U R s AT AL

0: PRI M2 e I 3 TAE

1: FOHEC T Ve 4% 3 TAE, iy T3CLKS[1:0]%4 01 &% 10

R ANEBERIRAERES. XTALEN 24 1, SRk H i de, iy LA E
MR AoV N2 3 T/, T3CLKS[1:0]h 10 I, 4% EA=1 H ET3=1
I, e g 3 Wi th G AWM RS, JEPITEN S 3 I Wik 7.

5-4 T3PS[1:0]

SEM 2 3 T IRLEIEFEAT
00: 11

01: 1/8

10: 1/64

11: 1/256

TR B A7

2 TR3

SER2E 3 RVFEEHIA
0: ZE bt es 3
1: fRVFEnt# 3

1-0 | T3CLKS[1:0]

SE T #% 3 THBUR Bk IR A

00: RGIF4] Fosc

01: T3 ¥ I ASN A B

10: AMHAEA A 3R 32.768KHZ

11: fRE (REREN Fose)
TR M T3 T 0 5 B g 11 N A I Bk ml Ak A AT A I
32.768KHz, TR3 fil T3CLKS [PMHCE 77 LRI 4T, BPAE FH—45 47 2 58 K
e &

9.3.1.2 ERBETIHIEHFFFRE TL3. TH3

TL3
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
RALEN 0 0 0 0 0 0 0 0
L5 TL3
VA R PLFFS P8
7-0 TL3 T3 B 2 A7 271
TH3
VA R 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
LRDA[EN 0 0 0 0 0 0 0 0
PR TH3
Sréw s MRS i

7-0 TH3

T3 B 2 A7 a7 1
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9.4 ERRITHEE4
SEI A 4 /2 16 7 A HBGE R 28 PANEHE 7 /288 THA A TLA v /EA—A> 16 {7 A feask
Yilal, H TACON Z5f7astatil. |EL Z1E2ef) ETA ALE 1 i@ 4% 4 i GREDL P IR,
M THA FI TLA Bl e S, FHE e s A e, Mpisent, MM 85 f7es.
TRA 7% 1 e 4% 4 WS 16 A7 v I iRt i vH 2. 350 16 711 5y /& OXFFFF 2] 0x0000
i N TRA A 1o i[RI, 58 I 28 E R A7 28 11 16 A7 50 F B N B 16 ik 2as
THA F1 TLA S5 EAEEE LU NI S w5 %Az

9.41 ENBMHRTIHNIT/ELTR
SENT 2 4 =R TAE 73 16 A7 B3R E 38, B DR R R B8 AT T4 il kv 16
7 A EERER 2. X887 il ik TACON 2772511 TAM[1:0]% & .

9.4.1.1 J70: 1641 BB EE € I 25/ 7H 538

TH4 247 2$A7T0 16 it He ds /8 N 2% 8 £, TLA 778UIK 8 7. TR4 2Ky O I, #%IiFE TH4
I TLA PIASF A7 Ay, 5 BE RN B S 0 AR A AR A A N 16 Arvh 2y s TR4 B 1, W 16 47t
B THE NG T 50, 78 OXFFFF %] 0x0000 I & AR, BRI TF4 M &4 1. RN B3
AT 16 AR A S EARN NS 16 ALTE R, PIER 16 AL TE S )OI R XA BRI 4L
B IGVHEL, QiR ARV I A 4 ) A

7E TRA 2 LI, % THA I TLA B #AE, Asgm AT 16 At Eeds i, Haeruie s
FAFAIE, XA SR E EAE T — s I 0 16 At gas . 5 TR4 O I, X
TH4 1 TLA [ 54584 2[RI I 25 2038 Y 58 16 A7 14y FH 28 25 A7 4 (1

TACON.O 7451 TACLKS {73 APY8 . 24 TACLKS = LI, @3 4 I e 48
W4, 24 TACLKS = 0, Ef 8% 4 Uik R G

e T A, T B3R T4 i VRO BT o8 I 2% 4 I\ THA FIT TLA TS 4R 1n) OXFFFF
TR Y I, T4 s VT PR, R E 48 4 P Ibr B g s 1. ety =,
SEIES 4 I TAELE Em T (TACLKS = 0).

TAPS[1: 0]

RO — P
TH AL e — O |

164 [ s

ol i sk

T bR

T4CLK T4
T4CLKS=0

TC4=1

TR

* e Th RS D BAT BIFTEI/ O

Figure 9-6 TIMER4 J5 3 0 ZhAEHE &
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9.4.1.2 }3X1: UARTIH R R A5

T % E TACON Zifr#s i) TAM[1:0] 0 01 JE£ et 28 4 E iR kAR . = hl5 H
SEPTTAL. EEs 4 106 B ST R i d 4 EERET A4 16 MEER N TN 4
FINEE 16 frihEEss, it = Hp . WA E R WA, FTPIOCH ET4. UART
SRR Ry | PN v =

1 f4/PRESCALER 0o .
BaudRate= — x —14 , HHEW 2% 4 1 NIk Rm kA o% .
16 x 65536 — [TH4, TL4] H%T\E T%ﬁ ﬁ?jjlgifhzii %&

B, frg ASEREE 4 TR s, PRESCALER A 5E N 28 4 i 4ilt, TH4 1 TL4
eI 8% 4 BilE A2

R TCA4=1 W, AL T4 4, S I BRI R 1) 112, L) e i) 2%
4 W TAEE 730 (T4CLKS = 0).

9.4.1.3 FR2/3: HiAWEflKFI164L B B EEE M 35

SEN#% 4 457720 213 g 16 {7 A B EHE R 8% . TACON.O %7 851K) TACLKS f7—H 4 0, &
s 4 HEEEPE RGN Bl By, kB S0 0 —2.

2, BTRANME LG, ENEE 4254 T4 i kS-S (i TAM[L:0[86 ETH R
BEvHD, — NI RRAS S e 48 4 TFRBAT. M4 4 W 16 11T 5 N OXFFFF 2
0x0000 #%ithif, TF4 (TACON.7) & EE, Wi as 4 Mrhbrfliae, KA e 28 4 ik,
i R, o8 I 2R H AT A4 1) 16 A7 30 B RN RS 16 A TH s THA Fi TLA b, eI 4%
A4 KGR FPIRSFFER T — AR

WERTC4 = 0, 7EEmI4s 4 THE, — Mk fE S A NEs 16 A s, s
16 {7 Fs e T EEOFRFRIRES, S P — MU 5

WRTCA =1, 7EEMA% 4 VHEUN, — MRS 5 SR A7 A1 16 {7 50 4 R AN
16 frrHEEs THA F1 TLA H, JRFFERTHER, (EAS A lr, W 16 A7 v g s 5 4 &=
Azl

TR4 & 1 ANWEE A 4 M 16 AL, 75 Ve I 48 2 BT A0 A S RIS N
AT

T4PS[1: 0]

Y

AR — G4 MMM

TN S B Pl —T T— TR4

TC4—T j 1+

* JSE R ThRE R 1 BR S BBkl / O

16hr it Bt

TF4 A
s 1

Figure 9-7 TIMER4 J52{ 2/3 ThfigHER]
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T

(1) HENES 4 R R R AT TR 8 N 88 TAERT (TR4=1), TH4 8( TLA AREEERE

No KA N 2 E ARSI A 1, vl 68 S BRI E S N g AR M. Kk, EUin
THA/TLA 23 {7882 W, SEN 2% 4 Ui 5 (TRA=0).

(2) ZEN S 4 FIETHAER I, T4 51 R SR ZNF RGN B,

9.4.2 SERBRATEEETAHFAR
9.4.2.1 SERTARTAHIFF2E T4CON
T4CON
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=ROKIE] 0 0 0 0 0 0 0 0
I RET TF4 TC4 T4PS[1:0] T4M[1:0] TR4 | TACLKS
Rrdm S PEFF 5 L
SEIT 2% 4 % bR BT
7 TF4 0: Jowith (HffF3E 0) At LLIE O
1: % GRS 1
B SILEH WA DA
24 T4M[1:0] = 00 &% 01
0: ZE1lEm 2% 4 L Thae
6 TC4 1: RVFERE 4 LR YRE
24 TAM[1:0] = 10 5§ 11
0: SEI 2 4 ANRERL i K
1: SEN 2% 4 v LAt FEfh
SEI S 4 T4tk (PRESCALER) kA7
00: 1/1
5-4 T4PS[1:0] 01: 1/8
10: 1/64
11: 1/256
SEI 2 4 J7 SNk £EAT
00: Mode0, 16 fi H Al HE & e I 4%
3-2 T4M[1:0] 01: Model, UARTL1 Jike K E4
10: Mode2, T4 ¥l EFbwifilik (U RGN %, T4CLKS RO
11: Mode3, T4 vl Rk LRSS, T4CLKS TR
SEN 2% 4 SLVFEHIAT
1 TR4 0: ZEIbEm s 4
1: VR4 4
SEI 2% 4 VAU Bl R YR AT
0: RGHT 4 Fosc
0 TACLKS 1y, T s g s it
e ERES 4 PR VB B E: frao
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9.4.2.2 EWBTABIETF4 TLA. TH4

TL4
Ao s 7 6 5 4 3 2 1 0
R/W RW R/W RW R/W R/W RW RW RW
HAH 0 0 0 0 0 0 0 0
S TL4
Ao s RS Ui A
7-0 TL4 T4 B A7 a2
TH4
A =2 7 6 5 4 3 2 1 0
R/W RW R/W RW R/W R/W RIW R/IW RIW
SAME 0 0 0 0 0 0 0 0
IRKRS TH4
AL M5 i B
7-0 TH4 T4 Hlfa w5 A7 i 7

9.5 Em 28111 HA85
EN 2% 5 2 16 £ Hah ERGE R 8% . 1B PN E 25 A7 48 THS A1 TLS i), 1 TSCON 2547
PEPEH. IENL ZFA728f ETS AVE 1 SRVFE i 28 5 e CREIL A 25 ),

9.5.1 EHBTSHITEFR
9.5.1.1 773X0: 1647 H3hEE E N 85/ H#s

SENT 25 5 767750 0 i, THS 7 /7857 16 17 e i 25 8 £, TL5 A7k 8 17 .

2 EXENS = 0, 16 £ 2728\ OXFFFF 3] 0x0000 6, 4¥%siiif, &k TF5 47, [A]
i 52 I 2% E B0E 7 S L 0 25 47 %% RCAPSH Fil RCAPSL 1) 16 {7 (2% N\ TH5 FIl TL5 2547 8%,
TSR ARV I 8% 5 A B I 2 I

W EXENS = 1, ¥ th o fEAMSBHIAN T5 L N FEus LT AR R ik — ik 16 1 4k, Ei
EXF5 fi7.. fii ET5 #fififie, TF5 il EXF5 A7 #8RE 25 b i

T5CON.1 ZF 7251 TR5 A7 8 1 ffifeE 48 5, HAGEN 2 5 1M EEs . fERVFEN 28 5
ZHT, ARG E S N e AR AT

T5P§] 1: 0]

v

RGN — G| 4

TRS

* ISR D e RS 2Tl 1 O

Figure 9-8 TIMER5 J5{ 0 ZhREAHE ]
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9.5.1.2 AR 1: UARTH IR i 5%

WL & TSCON Zif7as 1 T5M 4 01, EFEM 2% 5 1E ) UART2 MR R KA ds . %
XS A EET AL ER S 5 1 H S e A 5 FAAAEAE T 16 ALEHBE A E N EE 5
TS ssth, (HR ISP ARl I EXENS=1, W) T5 51 E#—AS FEEUY BI04
BAL EXFS, AT HEER . KL 2% 5 /A RR R LS, T5 51 /E R — A4
ARERHT o

UART2 B RE3 i R oA K5

1 frs /PRESCALER N T
BaudRate = — T5 ’ e 5 R
16 " 65536 [RCAPSH.RCAPSL] | | /LM a8 5 fRABURFR AL

R, frs 4 Fosey PRESCALER Jy5E N 5% 5 Fii2r45ilt,, RCAPSH 1 RCAP5L A E 2% 5
(] EE IR A A7 25 o

9.5.1.3 F=R2: 1667 EFEHEIR

1EH3R 72, T5CON [f) EXENS A7 45 AN .

W EXENS = 0, EW# T5 160 16 (e #%, i ETS # AV, @4 T5 fEiE
TF5 3 tH =2k — AN b, i S THROA S8 ER, 0 FFURTHEL.

Wi EXENS = 1, @ifa% T5 $UTHIREAE, EE7EsMSH A T5 (nil it TSCONL SRikF:
FPEANRAD 1) EFHAYRES | THS F1 TLS 1424 AU {43 7 # i 3k 21) RCAP5H fil RCAPSL H1,
Ak, 76 T5 B BT B aES [ i /E TSCON 1) EXF5 #i & . Wi ETS #¢ foiF, EXF5 fith
% TF5 —FEth = Az —A o

9.5.1.4 JFR3: 1667 T G

A FE 70, T5CON (1) EXENS {747 AL T .

Wk EXENS = 0, jEW# TS5 /EN 16 e 4%, Wik ETS # R VFiIih, Eirds T5 ek
TF5 i =k — ANl i S TH O S E R, M 0 FFERTHEL,

W EXENS = 1, @i 8% T5 PATHHFERAE, HE/esMH4 A T5 (nfhf i) TSCONL SRk
T SE NI (1 FFEAYRES | THS F1 TLS 1492/ {E 43 7 # i 3k 2] RCAP5H Fil RCAPSL H1,
AL, 5 T5 B RRREEES 2/ TSCON i) EXFS #i & . R ETS #% nif, EXF5 {7l
% TF5 — =k —AN i,

9.5.2 ERSRATHEBTSHIFFR
9.5.2.1 ERTETS5IEH|EFF2 TS5CON . T5CON1

T5CON
w5 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
(A ERS) TF5 EXF5 T5PS[1:0] T5M[1:0] TR5 EXEN5
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frdms P55 VLB
SE I 2% 5 %8 bR AT
7 TF5 0: Jouih
1: i I REAEE 1, A0UAET O
T5 5EANR SN FE & B bR AL
6 EXF5 0: JCAMTHI NG R A, YA O
1: KIS NS H EXENG= 1 InF, {1, tafierb Wrid ks & 07
SEI 2% 5 Wi #itk (PRESCALER) E#%47
00: 1/1
5-4 T5PS[1:0] | 01: 1/8
10: 1/64
11: 1/256
SE I 3% 5 77 LA
00: ModeO, 16 1. [ 5T e I 4%
3-2 T5M[1:0] 01: Model, UART ek 4%
10: Mode2, 16 v ETHHlizk
11: Mode3, 16 i FB&ATiFk
SEI A% 5 LR HIAL
1 TR5 0: 25 LEnfas 5
1: ARVFEH#E5
TS5 5L 1R 2B - N FH AR 2l Sk fd ok 4 AR V/r A8 s A
0: 2% T5 5| L rygEft
0 EXEN5 1: T5 5| E—A FREEE LAY, PoE— ANk
T MR RC 5 RXD 51N, 75 Ef i EXENS, [F] ik 2l
BT ERECE B IR
T5CON1
AL 5 7 6 5 4 3 2 1 0
R/W R R R R R R R/W R/W
SAME 0 0 0 0 0 0 0 0
IEHRE? CAPM[1:0]
w5 PFF 5 ViR
7-2 Nl
TE I8 5 RS Ik A
00: T5 AR LAY
1-0 CAPM[1:0] | 01: WM& RC, BRI 1M 2h
10: UARTL1 () RXD1 i
11: UART2 ] RXD2 Ji#j
9.5.2.2 ERIRTSEIEHFAA TL5. THS
TL5
A - R=2 7 6 5 4 3 2 1 0
R/W RIW R/W RIW R/W R/W R/W R/IW R/W
=R DAEN 0 0 0 0 0 0 0 0
(AR TL5
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Sréws MRS Pt
7-0 TL5 T5 B 2 A7 2 7
TH5
Préms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
PLFF 5 TH5
fréms MRS i
7-0 TH5 T5 s Z5 A7 o e -
9.5.2.3 ERBTSEZEMKRFHFEE RCAPSL. RCAP5H
RCAP5L
VX h=1 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ERALE] 0 0 0 0 0 0 0 0
PEFFS RCAP5L
AR PLFFS P
7-0 RCAP5L T5 B IR T AT
RCAP5H
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0 0
PEFF5 RCAP5H
fréms MRS i
7-0 RCAP5H T5 EE SR TR =TT
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10 Bk 3E R HIPWM

10.1 PWM#RH:

3 AP AEIX AN PWM 88 6 857 PWM %

PALEEAS PWM JE 3% Ay, (H AL A — A
fi R AR PR T IR

PEAL H AN D) BE T R SUOCH PWM i

PWM TAE i Bl v] e i 8h 43 St bt

> PWM ] e i ge it Hasfd i

GF90F0320 £E & T =~ 12 £i7/16 £ PWM £tk PWMO. PWM1 Fl PWM2, —/MEiHRSAT—
AR, PWMO FTE 48y 1 PWMO_EN ks, HZERE PWMO_EN, 1Mt &H3), it
B BRI PWMOC 5 1) 75 7745 LY CKO kit $.

M EMNG R E W PWM BOBRS, G752 58 PWMO_OEN & PWMO1_OEN, [[]hfFF
PR o B E O SRAES AL R AFH NS E B B PWM B, ] DU A AR
PWMO_OEN 1 PWMO01_OEN, X% PWMO it %as il LIy —ANE i 28k, 4iH5es s
O, G i RVt & A AR PWM T

W EFLTO ‘& 1, PWMO %t AL T M H AT el FLTO 5B N5 5 A8 A 8 5] . — B
MF] FLTO 5] s N AR, PWM Bt & 7RI H], (H PWM RSB EEs A gk skis 17, ixXFf
JI{EAE FLTO 51 B LBR G 44 PWM firih . 7€ FLTO ¥ {55 A %0R], FLTOS { EikiGFk.
HAA Y FLTO WA 5 K5, A Re ARG FLTOS AR,  SEiy PWM P IEH Hir i

PWMO #i A filom 1 FLTO (PO.0 ¥ 1) HATVHEIDhag, P nl i 75 2 B A E v £
. BCE FLTO FOvEEH R RIEC & i 1 PO.0 HIVERFIN ], & 7 v W 1 9 Bl ar 17 2%
POODBC. P01DBC. P02DBC &5,

A PWM BEHR (1) T 8 S A 76 A —FF, ) Tl i 30 27 A7 2= A 3 By SE X T AME PWM
ok 6 B R PWM iy o

3/ PWM L — AN g s N 1, BT % B I35 AL S b & A7, 77 (8 7 @ B 5 PWM
RN — AR IR 1) JE R 2 T

YV V VY VY

10.2 PWM# KA
GF90F0320 (1 PWM #irth AP . JAVER SO 5%, WLl B PWMCTRL 2747
PG TYPX(x=0,1,2) K% $¢.

10.2.1 A¥EXFFFER

WAy AU, BEH AR U SR PWM {5 . PWM i A5 5 1 R
[PWMOPH:PWMOPL] ¥, 7 25 Ll fAH B 19 o 5 L 7 A2 4 (PWM 7 i ), PWMO1
PWM11., PWM21 [ 2% b 25 A7 A2 OB DX I [R) 25 47488 )

12/16 o I B R F S ARG, A O000H JFas1) Fit4, FrafERen) PWM fir i 7E PWM
JARATF U I IS A A RCRES o« MM EER IS PWM (525 L 25 AE 4 B VT RCI , PWM % H 4
KB R TEBORAS . TS H 3 5[PWMOPH:PWMOPL]UEHE, 4R H38 A 0000H JT44 1) -4k,

PWMx J& 3] = [ PWMOPH : PWMOPL] * PWMO T_{f I}t J& 341

PWMx 745 Lt = [ PWMXxDH : PWMxDL] * PWMO T/ i 4 J& 34

PWMx1 (545t = [ PWMXDTH : PWMxDTL] * PWMO AR #1 Opsr A = s
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10.2.2  HOXFFER

HO 6 SRS, BEE PR AR XS PWM fE S . PWM i S S 0 A B
[PWMOPH:PWMOPL]#5E , My 2 b i AH M 1) by S L 3 fr 4 (PWM oz gt i, PWMOL,
PWM11, PWM21 [ & 2% bl 27 A7 # A FLAE XN [R] 25 4788 )

12/16 {7t Eas K XUR ML, SE M 0000H JH46 1) it % £ [PWMOPH:PWMOPL], k)5
FH[PWMOPH:PWMOPL] [ F 11445 0000H, ttk—A> PWM [5¢8RI, FrafEREn PWM i
HE PWM FIAFFUR I B IK s A A RORES . Em Bl f2, b EsmiEs PWM (a5t
LRI ICRCRS, PWM i th 4 3K 8 0 TERCIRES, BRI R 400 ) R o4 Hok Bas S
PWM 775 L % A7 2 B DT IE IS, PWM i A B 50 A RO A

2 PWM AbF A7 U, A SR 551882

PWMx & = [ PWMOPH:PWMOPL] * PWMO T 4E I 4h st J& Ji*2

PWMXx (45 Lt = [ PWMxDH:PWMxDL] * PWMO T {E i 4 J& 412

PWMx1 (545t = [ PWMXDTH:PWMxDTL] * PWMO T 4E 4t 112

10.3 PWM#H R,

PWM FEEL & 3 ANMMSL I R AR, XN 3 %F PWM #irtih PWMO/PWMOL.
PWM1/PWM11, PWM2/PWM21, il HIAH G35 A7 g nl Al RE0s PWM i P 2 B AR i A5
A A AR

10.3.1 HEAMaHBIR

% PWMxM(x=0,1,2) % 0: PWM ¥ TAELE I A b B0, BNy L0, 30 4 g
PWMx&PWMx(x=0,1,2)1 % tt, IS m] AP S B (1) i 27 A7t~ oy 20 LU B A7 S OB DX I ) 27 A7
#%, MNP EANE TR o B AN I AT IR PR PWMX&PWMxL(x=0,1,2) % Ak, 7 (8 H 7
R HLAPIR S T K

10.3.2 B Ly H

Y PWMxM & 1: PWM ¥ TAELEMA AT, Mo B eaCms, ] DA IR OC 75 A AT
REXT Y, PWM 3ifg 18— sl R I i, RIS PWMX&PWMXL Sy sy, R 304 B 25 L
A UBRBREE o AR R B IS 2R L B A AR ) PWMX () 5 5 B, BB DX IR TR] 428 1) 27 A7 4 K
55 PWMxL [ 235 b, o7 A H it T 45 ) PWMX&PWMXL it Bl i, 7 (58 7 &4 e 12 3
k. (x=0,1,2)
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10.4 PWMAHRKE /758
10.4.1 PWMEH|FAEBPWMCTRL

Pidms 7 6 5 4 3 2 1 0
R/W RW | RW | RMW R/W R/W R/W R/W R/W
SAE 0 0 0 1 1 1 0 0
frfFE | TYP2 | TYPL | TYPO | RLOAD2 | RLOAD1 | RLOADO | PWMLEN | PENCTRL
WE R MRS Vi B
PWM2 #ir i R e 47
7 TYP2 0: PWM2 iy} 5%
1: PWM2 Jroadt 5%
PWML i i AR PR
6 TYP1 0: PWML #4355
1: PWM1L HJroabt 5%
PWMO i i 7
5 TYPO 0: PWMO iyt %} 5%
1: PWMO 0%} 5%
PWM2 H 3 E Al HEN
0: Z:iHBhEHK
1: flife A3l ELL
4 RLOAD2 H MR L, BRUCRE NS SEUE, SHASEN,
e PWM2 . &S, BEX.
EAENSH AR A3 EE, BNSH L J5fRE, TSIl 241 PWM [A]
FIE 2, e R )4 2 iR A .
PWM1 H ghE L AFRERL
0: X1 HEhHEH
1: flife HahELL
3 RLOAD1 e BRMEDN 1, BRANRE T BES S, SEASEN, FFET
W PWML 3. S, ZEX
EAENSHG AR A3 EE, BNSH L JGfRE, TS24 PWM [A]
FIEZD, AEAS R A 2 AR A .
PWMO H ghE i AFRERL
0: Zri-ABhEE
1: flifg A3 E
2 RLOADO e BRMEDN 1, BRARE T BES S, SEASEN, FFET
W& PWMO 3. b, ZEX
EERSEAEL A3 EL, BASH G, TS24l PWM A
IR0, FEAs LI ) 2 AR ES .
PWM ¥ Bk #6407
0: 12 {7 PWM i3k
1 PWMLEN 1: 16 fif PWM 1%
Y] kR 12 7 PWM 50, PWMxPH. PWMXxDH. PWMxDTH(x
=0,1,2) /)5 4 AL AR, B P 5% 4 AT T HEAE.
PWMO/1/2 FHff G4 AT
0: H PWMO_EN. PWM1 _EN. PWM2_EN =4l
1: 1 PWMENA 17286 PWMO/L/2 fRSHAEREFI S il HL
0 PENCTRL PWMO_EN. PWM1_EN. PWM2_EN 17 A£:352 50 AR IR .
e ORHIR, PWMO THEUS b, S SZRISCH . $TIFI, PWMO T4
AEBHN 1 PTG fri A2 PWMO_OEN F1 PWMO01_OEN
536
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10.4.2 PWM{EREF F2EPWMENA

frdms 7 6 5 4 3 2 1 0
R/W R R/W R/W R/W R R/W R/W R/W
LA 0 0 0 0 0 0 0 0
{j%‘%‘ PWM21EN | PWMI11EN | PWMO1EN PWM2EN PWMI1EN PWMOEN
WK i) PR i
7 - R AL
PWM21 %t # il 47
6 PWM21EN 0: %51k PWM21 Hith
1. Y PWM21 %t
PWMZ11 %t $2 #i47
5 PWM11EN 0: %51 PWM1L % il
1: o PWMIL #i
PWMO1 %t # il 47
4 PWMO1EN 0: 2% PWMOL %t
1: foiF PWMOL%H
3 - R AL
PWM2 fii H #2347
2 PWM2EN 0: 251 PWM2 #iiHh
1. o4 PWM2 %
PWMO %t #2147
1 PWM1EN 0: 2% 1F PWML it
1. o4 PWML Hih
PWM21 % tH #2547
0: Z%1F PWMO %t
1. o4 PWMO%HH
0 PWMOEN 0 PWM 4% <¢éﬁthHﬂn‘@%m%@ﬁ&ﬁiﬁﬁﬁﬁﬁ) , W
FEPWME ISP, 75 ) PWMER HL 96 RIRAS CinH l IR As
AR R AT OO 5 RIEAAR b dar e, HEAR AL B AT e, PWM
FR AT DA A T, B R PWM AT DR A e I 28, s 45 o
SRR
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10.4.3 PWMOELR
10.4.3.1 PWMOA# e & F7-2$PWMOEN

frrwes | 7 6 5 4 3 2 1 0
R/W R|RW/| RW | RW R/W R/W R/W R/IW
SAE | O 0 0 0 0 0 0 0
fif55 | - | FLTO_MODE | EFLTO | PWMOM | PWMO1_OEN | PWMO_OEN | PWMO_EN
frdms PLFF 5 TiBA
7 - TREA AL
PWMO e i H P RS L AL
00: PWMO&PWMO1 HiF ] 7] 24 Ay 1 oS
6-5 FLTO_MODE 01: PWMOMBE IR T, PWMOL ik 1] i H T
10: PWMOH e #E] iy FE~, PWMOL e A ) i H 1
11: PWMO&PWMOL i iz 1 5] 34 Ay v Hi
PWMO FLTO # l5 | BI{E GEAL
4 EFLTO 0: %‘é,lhﬁﬁzﬁ%ﬁwﬂﬂ, GPIO YjReEk e YR
1: FCVFMCERIN, PWMO Ky l4m A 51
TR F AN A R T iyt ABE A m 2 g B s DU A 1
PWMO T AERLAIEFEAT
3 PWMOM 0: PWMO&PWMO1 TAEF H w5
1: PWMO&PWMOL T4 Ty ik,
W 1B PWMO AR I I 58 5% ] PWMO AR
PWMOZL iyt 5 HiA7
2 PWMO01_OEN 0: %% PWMOL %
1: A PWMO1 %
PWMO #i i 2 il £z
0: 2%F PWMO %t
1: foir PWMO % th
1 PWMO_OEN R PWMO fe¥rfmit, 44E PWMO_EN & 1 AR, &K
PWMO #irtH GRS Ciiy th B0 2y 1200 Ay i A=) 5 BRIV
#AE B, H 2 PWMO_EN A7 g fiife, PWMO #nT LU H i,
R R PWMO o] AVE Ay e i g4, s A2 ior B AL
PWMO B G4z s
0: %[ PWMO b
1: F7JF PWMO #i (FBHED
0 PWMOEN | ir . i, PWMO HH¥LEE L, it i, 4TTFI, PWMO
VAR AN 1 FF a4, 4t 52 PWMO_OEN 1 PWMO01_OEN
il

10.4.3.2 PWMO#EHIF 2 PWMOC

A - R=2 7 6 5 4 3 2 1 0
R/W RW RW RIW RIW RW | RW | RW | RW
SAME 0 0 0 0 0 0 0 0
RiFFS | PWMOIE PWMOIF FLTOS FLTOC PWMOS CKO
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frdms P55 TiBA

PWMO H 7 fei/F4

7 PWMOIE 0: 251 PWMO it
1: foiF PWMO iy
PWMO H s iAo

6 PWMOIF 0: M50
1: PWMO Fl v Sy, i fsifh 1
PWMO FLT IR&AL

5 FLTOS 0: PWM IEHIRAS, #AHE 0
1: PWM Hirhocpd, flifFE 1
PWMO FLT 5| I & 47

4 FLTOC 0: FLTO M{EHL I, PWM #i i oe 4]
1: FLTO by F i, PWM % 5% ]
PWMO Fl PWMOZL % H A a A7
00: PWMOFMIPWMOL% 4 i 24
01: PWMONEA R, PWMOLNKA L
10: PWMOMNRA R, PWMOLA & %K

3-2 PWMOS 11: PWMO FI PWMO1 ¥ %A 2%k
R WML, B OE R RIFE AR, B 5 I AME U R
R AU Ry Ay A LR s i EAMEE S R T PWMO AT RO ] A
IR, PWMOL A RO A4 o 2 L BRI
PWMO s £ 47
00: Fosc/l

1-0 CKO 01: Fosc/8
10: Fosc/32
11: Fos/128

PWMO0S=00& PWMOM=0: PWMOFIPWMOL T 1T F M H 35 4 w2k

PWMO

PWMO1

PWMO0S=00& PWMOM=1: PWMOFIPWMOL T 1E -k ~7 kX H 34 4 A 2k

PWMO

PWMO1

PWMO0S=01& PWMOM=0: PWMOFIPWMOL T /E T H M HPWMO R i 4. PWMOL AL %K

PWMO

PWMO1
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PWM0S=01& PWMOM=1:

PWMO

PWMO1

PWM0S=10& PWMOM=0:

PWMO

PWMO1

PWM0S=10& PWMOM=1:

PWMO

PWMO1

PWM0S=11& PWMOM=0:

PWMO

PWMO1

PWM0S=11& PWMOM=1:

PWMO

PWMO1

PWMOAIPWMO1 TAE T 7 A58 HPWMOA A 3. PWMOL LA %%

10.4.3.3 PWMOH # % F4 PWMOPL. PWMOPH

PWMOAIPWMO1 TAE T HAME L HPWMONLA R, PWMOL K i %%

PWMOAIPWMO1 TAE T 74558 HPWMO LA %L, PWMOL K = %%

B

PWMOAIPWMO1 L AEF HAMEZL HPWMOFIPWMO14 A1 A %L

B

PWMOAIPWMO1 LAEF S 4528 HPWMOFIPWMO14 A1 A 2L

PWMOPL
b5 7 6 5 4 3 2 1 0
RW R/W RW RW RW RW R/W R/W RW
=E0AIEN 0 0 0 0 0 0 0 0
(KSR PWMOPL[7:0]
4w 5 P FFS i
7-0 PWMOPL[7:0] | PWMO JEI 27772411k 8 fir
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PWMOPH
fréws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAAA 0 0 0 0 0 0 0 0
Rrfs5 PWMOPH[7:0]
fréw5 LS Yo B
7-0 PWMOPH([7:0] | PWMO J& 175 /7 %% & 8 fir

T BPWMORHIN S E SR AL, SR B SR, B AR, fln

(1) PWMOPH = 0x05;
(2) PWMOPL = 0x08; /it PWM T4 i, F —ANJE BT 46 A 315 400 24 0x0508
(3) PWMOPH = Ox06;//iti PWM T i, R —ANJE B3I 46 R 0155 40 4 0x0508
(4) PWMOPL = 0x08;// iy PWM TH 4 i, W~ —AN AT 45 A AV H S 404 o 0x0608
(5) PWMOPL = 0x09;// i PWM TH 4 i, W~ —AN AT 45 A A H 5408 o 0x0609
BARNEEM PWM A, TR 55 /748 2 5 i ZE 0, R A5 N—ik, H A
B A N A PWM FEWIA &A%
PWMO/J& ] = [ PWMOPH : PWMOPL] * PWMO_L A s} 4t J&] 17

10.4.3.4 PWMO 5 =¥ L & 7 28PWMODL . PWMODH

PWMODL
(kTR 7 6 5 4 3 2 1 0
R/W R/W RW RIW R/IW R/IW R/W R/W R/IW
=EDAIEN 0 0 0 0 0 0 0 0
R PWMODL][7:0]
w5 PLRFS L]
7-0 PWMODL[7:0] | PWMO (545 L A7 /7 211K 8 £
PWMODH
Prém5 7 6 5 4 3 2 1 0
R/W R/W R/W R/IW R/W R/IW RIW RIW R/IW
SAME 0 0 0 0 0 0 0 0
R PWMODH[7:0]
(e RS PLFFS Vi Bl
7-0 PWMODH[7:0] | PWMO %% Eb 25 47 %% 1= 8 Air

i B PWMO [t e ds, BRAERUE S PWMO I ZFfrd%, #E AUiE Boafr fa
BEARAL, BABSERE T — A A 2
PWMO /725t = [ PWMODH : PWMODL] * PWMO T {f i 2 & 141
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10.4.3.5 PWMO%EX b 6] & 74§ PWMODTL. PWMODTH

PWMODTL
(e TR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/IW
SAAE 0 0 0 0 0 0 0 0
(EGRS) PWMODTL[7:0]
Ao s RS Vi B
7-0 PWMODTL[7:0] | PWMO #E[X i [11] 25 77 #-1EK 8 Air
PWMODTH
AL 7 6 5 4 3 2 1 0
R/W RW R/W RW R/W R/W RW RW R/W
AL 0 0 0 0 0 0 0 0
RS PWMODTHI[3:0]
4w PLFFS Vi
7-0 PWMODTH[7:0] | PWMO E[X i 1] &5 47 2% 51 8 i

% PWMOM=1 i, PWMO TAEAE 2 B A5, IS KA DX IR ) 23 A7 25 4 FH oK 24 i PWMOL
()15 28 Lhar A7 2%, RIS A0 PWMO AT RLP7 A 2 B R S0IAR ] 4EL 5 28 EL el DUARTRN G PWM 3 TE
HAMERN: PWMO ZEX ] = [ PWMODTH : PWMODTL] * PWMO Tk 391 .

HAME R SEX I A2 T b 2 LU ), SEDC I a) b5 223 LU I (] (R AT 250/ - PWMO

Ji 3.

AT PWMOL 25 i IA] = [ PWMODTH : PWMODTL] * PWMO A i 4 & 1

10.4.4 PWMI1EH
10.4.4.1 PWM1f g FEBRPWM1EN

frgms | 7 6 5 4 3 2 1 0
RW | R | RW | RW R/W R/W R/W R/W R/W
SN | 0 0 0 0 0 0 0 0
o7 FLT1 MODE | EFLT1 | PWM1M | PWM11 _OEN | PWM1_OEN | PWM1_EN
Sréw s MRS Pt
7 PR
PWM1 i Fiss iy HA 1 R AR AT
00: PWMI1&PWML1 i F& 1 1a] 22 Ry 1% o S
6-5 FLT1_MODE 01: PWMLHBEIAMRMICHL T, PWMLL s ] i oo
10: PWMLHRE AR & HSF,  PWMLL R A )G HE
11: PWMI&PWMLL e 3 [a] 345 2 v v S
PWM1 FLT1 #4il5| BAf GE A7
4 EFLTL 0: Z51-#REkeill, GPIO Thaeski e ke
1: ARVFEEERN, PWML MR A 5|
VERL: ERINY H A R T iy R AR R 2 S A ) B s
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hrgw s

B F 5

!

PWM1M

PWM1 T AERBEREAT
0: PWMI1&PWM11 TAEF H &My HiE
1: PWM1&PWML11 T AE Ty A=
R B PWML LA d 0656 4] PWMI Bidh,

PWM11_OEN

PWM11 iyt ¥ A7
0: %% PWMI1L #ir
1: Y PWM1L Hit

PWM1_OEN

PWMZ1 % HH 5 A7

0: 2% PWML %y

1. R PWML &
R PWML oirsry, 07F PWML1_EN & 1 FAGER, AN
PWML %y S PR A Cifin I 6k sty 200 i g B A D 5 Bl
FRAE IR, 2 PWML_EN g ffine, PWML AT DL b A b,
RI LR PWML m] DAE A e i sl i, e A A& SO BE AR

PWM1_EN

PWML Bl fedz s

0: KM PWML Fith

1: FJF PWML A CEEBTHED

W M, PWML b, fr s IS TR, PWML
TS AEDR N 1 R aR L, S 2 PWM1_OEN #1 PWM11_OEN
il

10.4.4.2 PWM1#5H| & /728 PWM1C

w5 7 6 5 4 3 2 1 0
R/W RIW RIW RIW R/W RW | RW | RW | RW
=R DAL 0 0 0 0 0 0 0 0
PifES | PWMLIE PWMLIF FLT1S FLT1C PWM1S CK1
w5 PFF 5 ViR
PWM1 7 o i/F 4
7 PWML1IE 0: 2% 1E PWM1L ik
1: o PWM1 H
PWM1 H Wi & A7
6 PWM1IF 0: HMEO
1: PWML B Sy i bl 1
PWML1 FLT IRAA7
5 FLT1S 0: PWM IEHIRA, #AHE O
1: PWM Hithocpd, flifFE 1
PWM1 FLT 5| I &4
4 FLT1C 0: FLT1 AMKHLERE, PWM #iH ¢ 4]
1: FLT1 A fm, PWM % 5% ]
PWM1 I PWM11 % H AR R 647
00: PWMLFIPWML1¥) 4 &A%
01l: PWMLA A%k, PWMLILAEA R
10: PWMLAMCH R, PWMILLA AR
32 PWMIS 11: PWM1 Al PWM11 35 41K %%
R PN, B OE R RIFE AR, B BAMBE U
ST AR R A LE AR s i B AMEL S R PWML A RO R o
LI, PWMLL A RO N A S L T Y]
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frdms RS L
PWM1 B s e £
00: Fosc/l
1-0 CK1 01: Fosd/8
10: Foscl32
11: Fos/128
10.4.4.3 PWM1A#FF7-8PWM1PL, PWM1PH
PWM1PL
R =) 7 5 4 3 2 1 0
RW RW R/W R/W RIW RIW R/W R/W RIW
SAME 0 0 0 0 0 0 0
IVEERS PWM1PL[7:0]
w5 M5 Bi B
7-0 PWM1PL[7:0] | PWM1 J&3H %5 /7 2811k 8 fi7
PWM1PH
IR h=p 7 5 4 3 2 1 0
R/W RW R/W R/W R/W RIW R/W R/W RIW
SAME 0 0 0 0 0 0 0
(KRS PWM1PH[7:0]
Ardw 5 AR5 Bi Bl
7-0 PWM1PH[7:0] | PWM1 J& ]2 77 a5 8 fif

T BEPWMLA SRS SuR AL, SR B SR, B AR, filin

(1) PWM1PH = 0x05;

(2) PWMI1PL = 0x08; //ILif PWM TI-4as i i, T~ —ANJE 46 J B o1 5345085 ) 0x0508
(3) PWM1PH = 0x06; //4ti} PWM T8 i, U~ —AN & HII746 5 0 E 54 4 0x0508
(4) PWM1PL = 0x08; /[l PWM T4 i, T~ —ANJE 46 J B v 534585 h 0x0608
(5) PWM1PL = 0x09; //ILi PWM TH-4as i i, T~ —ANJE 46 J B v 53450805 o 0x0609
AR N B PWM I, TR s 2 B HR 2B, R #S M EN—IK, HEE
NS L AAE R —A PWM A &A%
PWM1E Y] = [ PWM1PH : PWM1PL] * PWML T4 I 4fsi & 341

10.4.4.4 PWM1 5 ZF L FHFLSPWMIDL. PWMI1DH

PWM1DL
RS 7 5 4 3 2 1 0
RW R/W RW RW RW RW R/W R/W RW
=E0KIEN 0 0 0 0 0 0 0
(OXRE) PWMZ1DL[7:0]
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(e TR RS L
7-0 PWM1DL[7:0] | PWM1 /7% LL % A7 8311 8 {r
PWM1DH
(e TR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W RIW RIW R/W R/W R/W
EDALEN 0 0 0 0 0 0 0 0
K= PWM1DH][7:0]
Prgws RS i B
7-0 PWM1DH[7:0] | PWML 5= L% A7 45 1 8 r

B PWML (5 L% A7 4y, BAESRMUE S PWML B A7 28, &5 e ol m i fq
BESURAL, HABSGERE F—ANEHA G2
PWM1 %5 H, = [ PWMLDH : PWM1DL] * PWML T4 ik & 17

10.4.4.5 PWM1EX i [6) & /78 PWM1DTL. PWM1DTH

PWM1DTL
(VAR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/IW
HAH 0 0 0 0 0 0 0 0
IEERS) PWM1DTL[7:0]
(VR RS L]
7-0 PWMI1DTL[7:0] | PWM1 ZEX i [ 27 47 241K 8 £
PWM1DTH
(VKRS 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/IW R/IW R/W R/W R/IW
=EDAIEN 0 0 0 0 0 0 0 0
RS PWM1DTH][7:0]
s RS Vi B
7-0 PWM1DTH[7:0] | PWM1 ZE[X I} 8] 25 47 2% =1 8

2 PWMIM=1 i}, PWM1 TAELE 2 AR, SO SR I ) 25 A7 2 485 TH K 24 i PWM1L
(1) 2% L 5 A7 2%, BT A0 PWML ] LA 2 R AR IR, 4L by 23 Len] AAS [ 1) PWM 3% TE .

HAMER T : PWML ZEX ] = [ PWMIDTH : PWMLDTL] * PWML AR I 1 5

FAMELUT s SR ISR 2A 250 /N T by 23 LU IS TR], - 26 DX INFIR] 55 o = B IR TR] R R 6250/ T PWML
Ji s
MATAER N PWMLL 45 ] = [ PWMLDTH : PWMLDTL] * PWML T AE I i 1 5
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10.4.5 PWM2iEER
10.4.5.1 PWM21§ e & 725 PWM2EN

frdws | 7 6 5 4 3 2 1 0
R/W R | RW | RW R/W R/IW R/W R/W R/IW
SfE | O 0 0 0 0 0 0 0
fif55 | - | FLT2_MODE | EFLT2 | PWM2M | PWM21_OEN | PWM2_OEN | PWM2_EN
frdms P75 TiBA
7 - TRE AL
PWM2 i i i H 1 RS TE BT
00: PWM2&PWM21 i f ] 7] 24 k1 oS
6-5 FLT2_MODE 01: PWM2HBs iR 1, PWM2L ks 1) i H T
10: PWM2H e ia] iy fE, PWM2 s B )i H 1
11: PWM2&PWM21 i iz 1 5] 34) Ay v Hi >
PWM2 FLT2 % l5 | {EGEAL
4 EFLT2 0: ZEL#Fskbill, GPIO BhREa e phhk
1: FCVFMCERIN, PWM2 Ry 4 A 51
R TN AR R T By A S T 2 g B SN A 1
PWM2 T AEBIA LR,
3 PWM2M 0: PWM2&PWM21 T AEF B xR
1: PWM2&PWM21 T AE-F 7 gy AR A
R B PWM2 TAER A d 055 ] PWM2 #idh,
PWM21 %y th 47 i 47
2 PWM21_OEN 0: %511 PWM21 i
1: foVF PWM21 %t
PWM2 % th % il {7
0: %51k PWM2 #ith
1: oI PWM2 %irth
1 PWM2_OEN HE: PWM2 e, S0 PWM2_EN B 1 FAER &N
PWM2 it OCHPIRZS  Ciir i B S s 1 20 e b an A D) 5 B
HRAR -, B PWM2_EN {7451 58, PWM2 #R7T L H AT,
RIS PWM2 o] DUE Ay e i 2, sl 12 or B AERL
PWM2 A ez il iz
0: KM PWM2 itk
0 PWM2 EN 1: $T9F PWM2 Bl (EHivH0
- W SCHIN, PWM2 14Uk, St i, PR, PWM2
THEES A AR 1 UG fr 52 PWM2_OEN #il PWM21_OEN
il

10.4.5.2 PWM2#EHI F 2 PWM2C

VAR 7 6 5 4 3 2 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
LRDA[EN 0 0 0 0 0 0 0
NS | PWM2IE PWM2IF FLT2S FLT2C PWM2S CK2
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frdms PFFS i

PWM2 K7 e V74,

7 PWM2IE 0: #%11- PWM2 ik
1: RV PWM2 il
PWM2 bR A

6 PWM2IF 0: HfHEO
1: PWM2 T s, AfifgE 1
PWM2 FLT R&AT

5 FLT2S 0: PWM IEHIRA, #AFE 0
1: PWM ¥ oG], fiflE 1
PWM2 FLT 5| JHIEC & 7

4 FLT2C 0: FLT2 M{KHASEN, PWM %t oc i
1: FLT2 NEH s, PWM it ¢
PWM2 Fil PWM21 %y i1k 45847
00: PWM2FIPWM2134h 45 %%
01: PWM2AEARL, PWM2L KA XL
10: PWM2ARA R, PWM2LA =A%

3-2 PWM2S 11: PWM2 I PWM21 3 {4 %%
RGO, B R R R R, (HS BN AN [ 1
A RO R A Pe R s i B AME S G PWM2 1A 00 ] Dk
LR, PWM21 A5 50010 A 5 28 LR B AR T] .
PWM2 | isiids BT
00: Fos/l

1-0 CK2 01: Fos/8
10: Fosc/32
11: Foe/128

10.4.5.3 PWM2 A& FA2sPWM2PL. PWM2PH

PWM2PL
RS 7 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
AL 0 0 0 0 0 0 0
IEERS) PWM2PL[7:0]
frém s L FFS B
7-0 PWM2PL[7:0] | PWM2 &3] 75 77 #3411 8 {7
PWM2PH
RS 7 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
S 0 0 0 0 0 0 0
PFF 5 PWM2PH[7:0]
RS LRSS Ui B
7-0 PWM2PH[7:0] | PWM2 JH 312747 8% 8 fir

T BUPWM2RININ e tomfs, Je B BURAL, BRI ANSZ R, 5

(1) PWM2PH = 0x05;

(2) PWM2PL = 0x08; /UL PWM vHEgs i e, R AN T 46 JE 3 7155 200 24 0x0508
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(3) PWM2PH = 0x06; //Sti} PWM T $asi i, W~ —AN 346 A3 o F 5 s 5 0x0508

(4) PWM2PL = 0x08; /UL PWM vHEgs iy, R —ANJE B 46 Jo 3 157 4500 S 0x0608

(5) PWM2PL = 0x09; /It PWM vHEgs i, R —ANJE B 46 J8 3 157 4500 24 0x0609

AR N B PWM I, TR a2 B HREB N, R #S M EN—IR, HFEE
MR 2 E N A PWM A 4258

PWM2 JE = [ PWM2PH : PWM2PL] * PWM2 T4 i it 2 10

10.4.5.4 PWM2 5 Z L F HF#PWM2DL. PWM2DH

PWM2DL
Préms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/IW
HAH 0 0 0 0 0 0 0 0
IEERS) PWM2DL[7:0]
4w RS Ui B
7-0 PWM2DL[7:0] | PWM2 /25 b 75 A7 #IK 8 Air
PWM2DH
(VAR 7 6 5 4 3 2 1 0
R/W R/W R/W R/IW R/IW R/IW R/W R/W R/IW
=EDAIEN 0 0 0 0 0 0 0 0
R PWM2DH[7:0]
frém S R FF5 L]

7-0 PWM2DH[7:0] | PWM2 [y Lb 25 47 8% =1 8 Ar

TR Bl PWM2 S35 s, BRERUE S PWM2 2 A7 4%, A 2R 18 B
SR BURAL, BB~ — DRI 3K
PWM2 525t = [ PWM2DH : PWM2DL] * PWM2 T {ER 8 31

10.4.5.5 PWM2FERX I [6] & 74 PWM2DTL. PWM2DH

PWM2DTL
b5 7 6 5 4 3 2 1 0
R/W R/W R/W R/IW R/W R/IW RIW RIW R/IW
=E0AIEN 0 0 0 0 0 0 0 0
R PWM2DTL[7:0]
(e RS RLFFS i A
7-0 PWM2DTL[7:0] | PWM2 JE[X I [f] 27 47 211K 8 47
PWM2DTH
'S 7 6 5 4 3 2 1 0
R/W R R R R R/IW RIW R/IW R/W
=E0AIEN 0 0 0 0 0 0 0 0
(KRS PWM2DTH[7:0]
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e R RLFFS Ui B
7-0 PWM2DTH[7:0] | PWM2 ZEX I [i] 27 17 % 51 8 A
2 PWM2M=1 I}, PWM2 TTAEAE 2 B ARSI, IS (1R 0 DX IS 1) 23 A7 2848 FH K 4 i PWM21
(1) 7 23 L 27 A7 %, BB PWM2 BT L7 A= 2 8% 8 AR I, 1HL 25 L ] DUAS [N PWM 35
HAMENXF: PWM2 ZEX A = [ PWM2DTH : PWM2DTL] * PWM2 TAF I 4 30
HAMELCR s FED IS (R Z0 /N T (5 23 BN TR], - PRI 8] 55 o 25 G INFTR] R R A 250/ T PWM2

JEl s
MATAER N PWM21 (F45LEINA] = [ PWM2DTH : PWM2DTL] * PWM2 “TAE I 4l 441 s
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11 HE8AIPWM

11.1 PWMERPE

> 8 PWM it

> 2 PWM R R, ErP TS PWMO. PWM1. PWM2 S [ — i) 5

> AR TR

> PWM A RS AT S A, B 25 A7 88 5 NI R A, e e s fi
11.2 PWMABRHRAR S & 77 5%
11.2.1 PWM3¥sH & F#_PWM3C

PWM3C
KR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
HAE 0 0 0 0 0 0 0 0
IS | PWM3EN | PWM3IE | PWM3IF | PWM3OEN | PWM3S PTCK3[2:0]

Mgws | MRS i

PWM3 #HAT g 42 il A7
0: XMl PWM3 bk
7 PWMS3EN | 1: #7JF PWM3 #&Ee CEHri40
VR RMIES, PWM T35 1k, a7 BISG ] .
FIFFIS, PWM T8 A s B A 1 FFia 1 4,  #ith %2 PWMS3OEN #iil.
PWMS3 7 se VAL
6 PWMS3IE 0: 2%k PWM3 1k
1: i PWM3 il
PWMS3 bR &AL
5 PWMS3IF 0: & O
1: AR 1, e PWM3 @& O PWM3P ) A8 1
PWM3 i A GEAT
0: PWM3 2% %
1. PWM3 fifkith
4 PWM3OEN | {E&: PWM3 U4, 20 PWM3EN & 1 AR, 045 PWM3 i
HOCHPIRZS i B B0 N 11 200 A B ) 5 B At b, LR
FHIALHE A e, PWM3 #nT i i W, ROBEES PWM3 m] DR A 5 I 28/ 11
BEs M, e IAE SO B AR
PWM3 % i B PR #6A
0: PWM3 A4 a] A iy HE T
3 PWMSS | 1. PWM3 4520015 4 {1
R BRI, TR, ARG SR A ]
PWM3 T AE b5k 347
000: Fos/l
001: Fosc/2
010: Foe/4
011: Fos/8
2-0 | PTCK3[2:0] 100: Fo16
101: Fos/32
110: Fo/64
111: Fos/128
VER: Bluthien, SERIAERL A UHERH IR E .
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11.2.2 PWM3REMFFIZPWM3P

PWM3 ] # & f7 25 PWM3P
(e TR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/IW
A 0 0 0 0 0 0 0 0
(EGRS) PWM3P[7:0]
(e TR RS Y. B
7-0 PWM3P[7:0] | PWM3P J& )% f74%
11.2.3 PWM3D % L& 7285 PWM3D
PWM3 5 7= b 3 A28 PWM3D
w5 7 6 5 4 3 2 1 0
RW R/W RW RW RW RIW R/W R/W RIW
=EDAIEN 0 0 0 0 0 0 0 0
IEERE] PWM3D[7:0]
RS RLFF L]
PWM3D 7 7% LE 75 74
7-0 PWM3DI[7:0] PWM3P < PWM3D i, 54tk 100%
PWM3D = 0x00 I}, 545 0%
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12 B 1M ER2ZWDT

12.1 WDTHH:

> ] E A A

> AIECE AN AR AR SR A

> AJ VTG E S IR ]

GF90F0320% | 1M I g% & — A B H 50 2%, HLIHBRE 4 N AIRAIRC, AT DI I 27 A7 2k %
EZ N RN & 5B T. WDTk H I, (O R 2 & 2 A7 0] 1l i RSTFR % A7 2% BLFIWDTRFA 2K
JIWT . WHRWDTRST 1, WWDTH H 247 R4, WRWDTRST N0, 1 HWDTH F ki fEfE,
)2 = =WDT i .

H T N EBEAIRCYR Y% 28 HR b T 2 M w22, vk 5 I 28 SHEA TR 3 & P SRR C IR
PRI LSRR SR S B AR A R T s S TR] T B

GF90F0320F | 1) 5 IFf gedis tH a7 des th b ks, EATE LRI EN bR, alo, al it
W, FEWDTHEAE LT EA N AT B nT, 4 RE .

12.2 WDTHIXHF S
12.2.1 WDT# & FR/WDTC

YUK TR 7 6 5 4 3 2 1 0
R/W R R/W R/W W R/W R/W R/W R/W
XA 0 1 0 0 1 1 1 1
IR a=s - WDTRST | WDTF | WDTCLR | WDTPD WDTPS[2:0]
fréms PrFFS k|
7 - PR B AT
WDT & A7 VAL
0: #%1-WDT &7
6 WDTRST 1: fOUF WDT 47
WA 25 WDT EA7, WDT 150t HAR IH AT LUE J Wi ks di .
WDT Wi sk bs 547
5 WDTF 0: & WDT 5 e, e b s 4542443 0
1: WDT it%ss i, WDTF fifE 1, nf T rhWrigsk
B 5 ZA
4 WDTCLR 140 WDT S0, T 8 0 %1
WDT 75 W s A s A7 #5 i AL
3 WDTPD 0: FW/ARHEEAT L WDT 1217, WS WDTRST=1 & & 7 MefiE R
45, W WDTRST=0, |fijH EA=1, EWDT=1, 2 WiMfif &5,
1: WA A2 IEWDTIZAT
11 5E IF 2% I i o e 16 7
000: 1/8
001: 1/16
010: 1/32
2-0 WDTPS[2:0] | 011: 1/64
100: 1/128
101: 1/256
110: 1/512
111: 1/1024
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12.2.2 WDTHE LB FHFH/WDTCCR

Ao s 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/IW
SAE 1 1 1 1 1 1 1 1
(EGRS) WDTCCRJ[7:0]
Ao s RS Y. B
WDT TH4 L % 7 v
20 WDTCCRJ[7: | 7:WDT 1%t #% 5 WDTCCR[7:0]ULEC I, i I HLit- %835 0 #3844,
0] N 00 B, K556 WDT Hhfig ((HARSCHINEMEST RC) , BIAHY T-2%
WDT. S5 AdE 0 #dlaif, K )i3zh WDT.

NTHILL 44KHz ATV, ELSE N ERIEAT RC A ml il il 5 I 2% 5 BEATHi 3R =15 21
EE USR] = (WDTZ0 4 2% * (WDTCCR[7:0]+1))/ 52 k5 N # K ARCAHTZ .
WDTCCR([7:0] = OXFF & [ 1 Hy B[] 1 R 3

PS2 | PS1 | PSO WDT4r 3 & % DB WDTH K H B 6] @44K
0 0 0 8 0.25 ms 46.55ms
0 0 1 16 0.5ms 93.09ms
0 1 0 32 1ms 186.18ms
0 1 1 64 2ms 372.36ms
1 0 0 128 4 ms 744.73ms
1 0 1 256 8 ms 1489.45ms
1 1 0 512 16 ms 2978.91ms
1 1 1 1024 32 ms 5957.82ms
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13 AR PR R 2BZUART

13.1 UARTH#E

> 2/ UART

> R

> PRI
13.2 ITHEHR

UARTAT 4R TAE 720, EDUR T S, AEATK SBUFE A H s 2547 2% 10 S 1A E 4R 23 Ja B i
7677 20 1 45 /FR1 = ORTREN = ¥4I . IX S AETXD S L= Az — AN 805 5, SRS 7ERXD
U ER e Fdh . fE e T U i A R A A M aa ke (WSRI = OFIREN = 1) . 4N
RALBEIEAE AR LU TFaf o AE R Z AU TXDS I 04 38 B kB ) v H T o

SMO SM1 THEAR B Fie) PR
0 0 )50 5| PR Fos/12x6°C
0 1 771 o JE I 2R A1) H %6/16
1 0 k2 Seb | (2 164)xFose
1 1 773 o JE I 2R A1) H 2%6/16

13.2.1 #3R0: RPN IIER

77 ROZFFE AR TIFDE A, fERXDS I MUK R ATEME, TXDS IR LR I 4
GF90FO03204& HETXD 5 [ AL I 4, DRI I A 7 2t B A T35 10 T 07 X e AN T7 A,
RSO 8T, IR S B R 1%

W B UXGA H0ER L, PR [ ) Fosc I L/12E51/2. HUXGL 25 T-00F, B 4T3 11 LA oscl
/121247, 2UX6H7 25 T-1IF, #4730 K LIFosci1/2ia4T . 5hruE8051ME— A [F]ff /&, GFOOF0320
1177 RO A ] AR Rr A

e YHEE W R PR, B RXDS | R ANFIRS H 8 4706 1, A7 ek i TXD S | i

TRANSMIT SHIFT REGISTER

SYSTEM CLOCK INTEMAL — RXD
DATA BUS PARIN souT >

WIRTE TO » LOAD
SBUF

cLock
v
+12 12
TX START TX SHIFT
1
Ly TX CLOCK
SERIAL PORT INTERRUPT
SERIAL R1

CONTROLLER

A 4

RX CLOCK SHIFT
CLOCK

» TXD

LOAD SBUF

RX SHIFT

REN >—> RX START
READ SBUF

\ 4
CLOCK A 4 SBUF
INTERNAL
PAROUT |—»| SBUF DATABUS
RXD »| SIN

RECEIVE SHIFT REGISTER
*SSCHFTh BEB st 21T 81/0
Figure 13-1 UART #5380 DI fiEHER]
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AT SBURE Dy Hbn A A7 s I GHERAF AR A B ik . T — D RGN BITXIE RIS IT 45 A 0%
R FA I EAERS LI BRI T BT, R 2P A7 AR I BB IR EAE AL, AL EO. AL AT
R I PTAT 8L AR A AL I » TXEE MBS 1 AR, ARG AE T RGN BI ) ETH R TIA L

Write to SBUF

A

RxD

. ‘(DOXmXDZXDSXDAIXDSXDGXD?Y

Tl /7

Figure 13-2 #5: 0 $dis K% I FPAE K

REN 7% 1 F1 RI {735 O MlEatbEle. &R BRR s8R AL B 1 L THI BiA7
B, WA Ar 2R N B IR e AL, T T 8 (LB 2R AL A A7 as s, RX il
B I, E R — ARG ETHT REEAR, BB AIEEEA T IR

RxD

XDDXD‘IXDZKDSXDAIKDSKDSXD?K

_

Figure 13-3 12X, 0 H-alio i AE 1

13.2.2 R 1: 8HIUART, WREEFR, BELNT
i 1R 10 AL T DI, 10 o —NEGA: (G2 0) , 8 MEdEAL (IRALAERT)
=AM G258 1D A RN, X 8 MERAIAFif7E SBUF Hhififs LAz i f77F RB8
o J7 30 1 PRI AN E N A% 4 R H4</16.
L REVAE &1 4 T 1 e s
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TRANSMIT SHIFT REGISTER
——{ sTOP
INTEMAL
DATA BUS ::> PARIN
START  SOUT[— TXD
BAUD RATE WIRTE TO SBUF
GENERATOR LOAD
OVERFLOW + CLOCK
FROM 7FFF TO 0000 v
TX START TX SHIFT
» 16 |—»  Tx cLoCcK T1
SERIAL PORT INTERRUPT
SERIAL R1
> CONTROLLER
—>
o <16 >
Lad i
)
SAMPLE l L—»| mxcoc LOAD SBUF
1-T0-0 READ SBUF
DETECTOR RX START RX SHIFT
1 < . o INTERNAL
CLOCK  pAROUT SBUF
vV YV DATA BUS
BIT
RXD > DETECTOR » SIN D8 RBS
RECEIVE SHIFT REGISTER
v \
*IRSEHETh BE v S B Friki1/0

Figure 13-4 UART #53{ 1 ThfEHER]

EAHs SBUF 110 HAR37 A7 d (M SHRAE A IR sl K%, Sihs BRI 16 30t Hiads b i)
KB Z R RGN BTG, DA R 16 S B a2 FD ), X SBUF S
TEARRLY . I ESEAE TXD FI LA, A2 8 (s, AR A7 T4 8
DA AR AR e, AFIEALAE TXD S ER Y, A 1A BT I T AR E A

FER: UARTL A0 N i i, JEVAIE R B RIAR, Ha) DOE R P A i RB8 )
J7 AORMAT it e

Write to SBUF

[

TxD

\Start/ DDXD1XDZXDSKMXDEKD&XD?YSIG;J

Shift CLK

RV AVAVAVAVAVAUAVAWAV I
TI /—

Figure 13-5 12X 1 Bl K% I FAE 1

HARENE LN A VPR YRXD A 2] T FFATIN 8 AT D PR BB AT 5l . ik,
CPUXSRXDANKT KA, SKAEI A N P R 101645 . 4Rl FBRHS N, 16704t $easar Bl A7, X
H T 1653 Mt $as S RXD G B B AT AR AL R 2D o 1693 Siv T e f0 B — A7 A1) 43 24 164 IR
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A, TEET. 8. ORAEWS, AT IIZRX RXD 1) AP AT RAE . i, 7EiX3 MR RAE T
D 2UCKAEA — BB A B iR HA B —ALAEO,  BEBIX A AN & — iU s 1 4G
R, ZAT AN, R AL, SAFRXDG I L AN IR B . ARG R, W
NAL AT, IFEEBANILE MBI A ey . SR FIAAME bR CRSE R IG5 R4,
TEW A AEARSMAL VLD BENZ G, BB AL 25 A7 a4 (1 PN A RS 1 A7 (B0 3 B R 458 LA ) 4 20 TR N
SBUFFIRB8Y, RI®1, {HLHH L N1

(1) RI=0

(2) SM2 = 0l el EE b= 1

WK B A AL, B At b (RS ER R IEA7) 28N RB8, 8 N7 N\ SBUF,
RIBER . SIS Z 5. 1K), Bl B0 2480 RXD i & & A 75— TR . H
JUAR SR R, SR G A RE IR

RxD

\Startl DDXD‘] onlm X mx DSXDGXD? YStop
TSP | N

Shift CLK

Y AYAVAVAUAVAWAWAWAY N

Rl

n e

Figure 13-6 12X, 1 B AE 1

13.2.3 AR2: IFUART, BEEEEEER, BEENT

XA A 20 AWCTlAE 1 10 4. — Wi —ANEE s G2 0) , 8 ML (&7
R, —ANATGRFEIIER O A A —AME R, GBHE 1) 4. 7ok 2 SZFF 2 U 5 g fF i
BEVON (PERLZHUEAETE ) o EHgRLER, 28 9 Hdinlr (TB8 f1) WLLE 08 1, f#idn, wJ
BN PSW F7EAL P, BRI E 2 HLEAS T 5 Mk AR A . Bl BT, 28 9 HinAr
B RB8 M5 I A RAE . SMOD ALk FB 260 R 48 TAEMZ 1/32 5 1/64. DhREHAE & an
TR
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TRANSMIT SHIFT REGISTER
TB8 ———»{ pg
——| sTOP
INTEMAL
DATA BUS :D PARIN
START  SOUT—> TXD
WIRTE TO
SBUF LOAD
: + CLOCK
L> v
TX START TX SHIFT
» 32 |—»  TXxCLOCK el
SERIAL PORT INTERRUPT
SERIAL R1
CONTROLLER
<
» 32 [P
|—> RX CLOCK
SAMPLE LOAD SBUF
1-T0-0
5 READ SBUF
DETECTOR RX START RX SHIFT
7y
CL:)'CK A NTERNAL
SBUF
NANARE PAROUT ATA BUS
R BIT
RXD P DETECTOR »| sIN D8 RBS
RECEIVE SHIFT REGISTER
v N
*Z 5T ThRein D BRS 2 FTikI/0

Figure 13-7 UART #:X 2 ZhAEHEE
AR SBUF 1524 H AR a7 s I S AE R 2 B 3 K%, [FINKE TB8 2N B R IR T AL 77 A7 4 1R 5
9 . SEBR BRIEREM 16 Mt Bas i i~ — kAR 2 5 R G BT AR 1R, PRI ) S 16 4
BB R FE ), 5% SBUF B BHAEARIRI . EUAAT B 457E TXD 5 BB, AR5 9 fr .
TER IR ZTAFAE TR 9 AR AR AL TG, 1FIEALAE TXD 51 B, fefs 1B A iR Rk S
Tl bR EA

Write to SBUF

[

TxD

| \Stan/DDk’mXD2¥DSXD4XDEXDBXDTKDBYStop

YAYASAVAVAVAVAVAVAVAY I
Tl /—

Figure 13-8 12X, 2 Hdi Kk I FFAHE 1
HAERENEANL N A SRV RXDS AR N BEAy I SR AT DR R AT HdE . A,

CPUXTRXDAKIRAE, SRAFHE RN PRF R 1645 A0 N FEATHS, 1650t e il 2 7. iX
BT 16050 22% 5 RXD B L 1 84T B0 i 47 [F 20 o 160 St B s 0B — AL I I [R) 43k 164 4R
A, BT, 8. QRAER, ATIIZSXS RXD 1 AP AT RAE . il s, 7EiX 3R RAEH
2D 2K — B A B R B — LA 0, Wi IR AN S — U i 46
Rr, ALY NG, BWODERB AT, FERRXDY I LS — AN MR RR. ARmA A8, W
N ZFA788, IEEEBAILEM BIBAL 72 . 9N AL/ ME I LR N 5, RS 254738
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(1N 2585 45 I ASBUFFIRB8HY, RIEL, {HAZ L &4

(1) RI=0

(2) SM2 = 0 U E9fr= 1, HAR A 375 2052 ML IE

WX S AP AL, I A SN ARBS, 8 isfs ASBUF, RIF{ENL. 7N # s
i 25 Ko

R AT I b, Baliegsnl ) 548 RXD 51 5 —AN FRE0y . F P 2 AEE R R,
SR 5 A REFF IR .

RxD

\Start/DUXD1¥DZXDSXD4XDSXDBXD?KDBYSt0p
{1 R

R VAVAVAVAVAVAVAVAVAVAY

— I

Bit Sample | | |

Figure 13-9 3 2 Hdla e iy A 4]

13.2.4 F#:3: ILUART, AJZueis#, FH4XWT

772 3 A 720 2 AR LU R T 2 1 R A T

W el R SR TR 2/3 BRIy, A YR SR 2 kAN TR . BE v AE
W IR 25 AL TS % Rl ARG BTN —BLREI, T KAy 2820 —AN Y i s R K.

TRANSMIT SHIFT REGISTER
——»{ sTop
—>{ D8
INTEMAL : PARIN
WIRE TO DATA BUS SOUT —» TXD
BAUD RATE SBUF ———{ START
GENERATOR LOAD
OVERFLOW L cLocK
FROM 7FFF TO 0000 v
TXSTART TX SHIFT
» 16 |—»  TxCLOCK 1
SERIAL PORT INTERRUPT
SERIAL R1
CONTROLLER
>
» 16 >
le—
SAMPLE |_> RX CLOCK
LOAD SBUF
1-T0-0 | RXSTART READ SBUF
DETECTOR RX SHIFT
’ Y o INTERNAL
CLOCK
AA PAROUT SBUF DATA BUS
N BIT
RXD P|  DETECTOR »{ SIN D8 W
RECEIVE SHIFT REGISTER
ST e O B 2B /0
. H= ) £
Figure 13-10 UART iz 3 ZhAEHE K]
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13.3 WAFE RS

SE A% 4 BUER 48 5 T LMEN UARTL BB R R A4, I PR Rk P frae kI E . F
[ LA 4 4 2809, el B e s 4 0 AR K RN R RSy, %070 A8 BT
FHABL. 52 2% 4 103 HH 25 DR IR e i 2 4 A28 h Y 16 A7 N E N 2% 4 FvhBEs .,
PEI 2 A i i AR . i RAAT R W AR, ATRACH] ET4. UARTL Jal 1 Fil 3 R i
FHIA I

1 f4/PRESCALER 0o .
BaudRate= — x —14 , HHEN 2% 4 1 NIk Rw kA a% .
16 x 65536 — [TH4, TL4] H%T\E T%ﬁ 1/573/}324%17/? %§

B, THA M TLA Jys 4 4 Kl 27 4745

AR HIFOSCHIE 53 F S S TR 910 48406 1

A F Fosc
s 4MHz 8MHz 16MHz 32MHz
1200 FF30 FE5F FCBF F97D
2400 FF98 FF30 FE5SF FCBF
4800 FFCC FF98 FF30 FE5F
9600 FFE6 FFCC FF98 FF30
19200 FFF3 FFE6 FFCC FF98
38400 / FFF3 FFE6 FFCC
57600 / / FFEF FFDD
115200 / / / FFEF
13.3.1 FEAERIEFEFHARBRTSEL
BRTSEL
(kTR 7 6 5 4 3 2 1 0
RIW R R R R R R RIW R/W
BAME 0 0 0 0 0 0 0 0
(AR - UART2_SEL | UART1_SEL
s RS Ui B
7-2 - fREAL (B8 0, 5ER0
UART2 YRR IE AT
1 UART2_SEL | 0: [EHf#% 5 it %
1: SER S 4 K H xR
UARTL S RE kPR
0 UARTL1_SEL | 0: [EHf#% 5 s R
1: SEWTEE 4 [ R
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13.4 ZHLEE
13.4.1 AR

Ji X2 AR AEH T 2B HIhRE . ZEXA 70T, Bl 2 of £dis, 25917 % ARB8
o, AR . PTRUXFE R EUART: M b4, HRB8 = 10, HAT a2z (i
RAFERIEND) o BEEFELSISM217, UART LAEZEZ HLIE AR .

TEZHUE MRS, & R kX — D68, BB R IE—E s )L ML 1 —
AN, Sekak kT, LASRE HERMNL. Huhib 7 5 8s ) A 9B A ke X ), Mk
BN, BRSO MO,

W MWHLSM2 41, TUIASS i N B = b o Mk 15 m) LS TR MR A ke, 45— AN A
BLAAS A T E SR (k740 DAV AHLE A IS H AR ML, #5ZI MHLAT SM2A7 AT 25
YE, FFHER R BRI =1 o BB ey, IWHLAE— R SM2' B AL WA= HEI A
B, TRREESM247 41, ANl B a7 15 .

de 7, SM2HRES IS IEAL R BA A, WARSM2 = 1, Bl WA 23 i 3 2420
=AM R

13.4.2 B3 EEH) bRz

77 2773, SM2E (L, UARTIZATIRAM T : k251047, RBBHIZEIMI AL (Hy
BEFA) , HAZRRE EAE 7 RS UART R AA LI, UART A —AN il . MHLE SM21E %,
G SR -

SO N LRI X A e T AR . U EWLEEROE — A EIR TLA AL B — AN, A2
Je R I% BARMHLHLEE o BT ML R EE 7T, R T W ARANAE B B =721 B 7= 2E i T, SM2
PG EANL . SR R e A H b VRS MHLA BE P~ A2 W, Al 5¢ it bl LR AR

R A S, HBHEDLEE I MM FESM2, AR a Rl il 71 . MU ASUTRE I MHLAS 32 520,
W Ak S SR EOR DR L A ik 1 o A B e R S, Mk VT RC A ALY % PRI SM2 &
fr, ZWEFTEEIE I AE T, BB N AN

i A Bhh bk O Th ey, SEALAT CAIE P8 H 45 MWL EEIE 65— AN s S IHLIE A
FHUEH) ok o] LSk E ML AR DI RE a7 A7 s, MLtk (SADDR) Fiihlk 5t ik
(SADEN) . MAUHshERZ—A 8 A7, f7T SADDR Zifi#%4 . SADEN H T & X SADDR
A HIAE S, W SADEN F13E—£724 0, W SADDR HAHMNA 4 2%, Wik SADEN i
—PLEANL, U SADDR ALK F T e AL e ki . IXRT UGE ] P AEAS LA SADDR P57 4%
(WAL R 1 T R 36 -1k 22 A4S AL

MALL MAL2
SADDR 10100100 10100111
SADEN 11111010 11111001
252 Mtk 10100x0x 10100xx1
] bk 1111111x 11111111

MAHLLFI M2 205 Mk S ARAT 2 AN R IR o AL L2008 T S5AIAT, T AL SR AR A2 1. DRt
W5 MHLLE TR, LR B R AR Ok il (101000000 o Z5BUs, MMLLRIEE14A7 40,
MBL20) S LA 20 . I, H5 WHL2IB RIS, R LA A 2 55 LA S 1l (10100011)
R LML LI P ML R, WEE0A7 41, 5147 0, SR04 W MHLHES 20, B NAN 1)
Huhik FFi% 2 5> ML (1010 0001411010 0101) .
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FHLAT DR # bk 5 B AL B TR X k2% T SADDRFISADENf7 8, 45 3
HROR AN IZAL 20 . ZHUE UL, T &bk hOXFF, bk vl 8 T ML 2 .

ARG A5, SADDRAMSADENM N ZF -4 WIAR 0, IX A5 R BE T 29 8 Mtk A #ith
HE gy xxxxxxxx CHTA DL 206D o IXAROER T 2 MHUERRE, 2507 a8 3hkr.
EFEUARTREN AR 1R A N 2, e T ANSCHRE B gl P00 18051 #7= ilds « FH = mf LAk
HE b T 380 1R 77 VR S B kRO 1) 2 AL TR

13.5 i 45
SRR B EAL G, HASER S %, R S S i A AT AR R B AR 2 [ B

&

13.5.1 REMWPR
WAL — N RIE IEAEATIE, P 3 S B BISBUR A A7 #s I, A& P57, (TXCOL
A1) Bl MBRKRAETHE, HifisSw2n, NS ANRIESEME (RIAELE) .

13.5.2 EREEH

RIZL, #WZEhas b R8s RO, RIBHGEO, NGB AU, 45753 B Uk
SERGHT (RIE L) B AR Ayl g2 X b 8, Ao 47, (RXROVAL) “EAZ.
R T Ballcss Y, Bl b A h JFOR A AN 52, 5 T R A ) 25 2K

13.5.3 i Hi4E
WA B —ANTeRE &) A5 b6, At 547 (FEAL) # 1.

13.6 UART1FHCEFE8R
13.6.1 UART1#H|&FHF2:SCON. SCON2

SCON
w5 7 6 5 4 3 2 1 0
R/W RIW R/W RIW R/W R/W R/IW R/W R/W
=R DAL 0 0 0 0 0 0 0 0
K= FE RXROV | TXCOL REN TB8 RBS8 T RI
figws | AFFS i
T R A I A7
7 FE 0: oWkl iR B ARG 0
1: fikhi, WrEE 1
PR H bR AT

6 RXROV | 0: Joialic s fE 0
1. sy, MrEE 1

RIL SRR EAL
5 TXCOL | 0: TRZEMFEEIKMEO
1. fARIEMSE, fEE 1

FRAT R e dE AL
4 REN 0: ZE 1A ATHMK
1: AVFHRATEIR
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figw's | ALFFS Ui A
3 B8 | A 2007 3 I, NERILMEE 9 M, IR 1 80E 0
) RBS ggggﬁsﬁ,%%Wﬁ%%gmﬁﬁ,Wﬁﬁ%&%ﬁﬁﬂ%@ﬁﬁm
3% W SR R BT bR A
1 Tl 0: A O . B -
1: J50 0, MEAT RIEHAE S 8 A 45 oRmt, ik aahE 1, Jhe )y,
FEAS BT P U R I I FR AR 1
P Wi SR bR A
0 RI 0’%ﬁ%0 s B -
1: 5 O W, AT EaIEdn 2 8 (4o, ik AshE 1, ey,
AT RN A7 T AR I 2 i 1
SCON2
A =2 7 6 5 4 3 2 1 0
R/W RW R R/W R R RW RW RW
HAAE 0 0 0 0 0 0 0 0
Rif55 | SMOD UX6 SMO SMm1 SM2
figws | AR i B
BRI A 0L
7 SMOD 0: 77X 2, RN RGN Fosc IF) 1/64
1. 7 2, PR RGN Bl Fose 11 1/32
6 TREAL G324 0, SR
AR IS O PRl A5 o T A
5 UXx6 0: IR 0 I8 A Fose/12
1: PR O B4 Foso/2
4-3 - fREAL (5228 0, SER0
2-1 SMO:SM1 | & 1 TAE Ak FeAr, R4 TE
EZIINULEE ISR IVAC IR VAR L e )
0: 76770 LI, AKRE 47, SR E8 ) 0 b 2 1 #B 4 AL R
0 SM2 77 230, AL, AR #4 BAIRI
1: A LI, AVHE IS, R RIE LA A R EAL RI
777 230, HAHBETT GBI ="1") A fREEARI
SMO | SM1 | THEH hee Ui B
0 | 0 | o |FEBEMITIR: BUHEE | e e e
1 771 | 8fIUART, JkRnl 4y SE I A4 R HH %/16
0 T2 | 9fZUART (2°MP 164)xF /2
1 73 | 9fUART, Jefrmlay JE N 441 i H 2/16
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13.6.2 UART1HUEZ M A FESBUF

Préms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=X DAL 0 0 0 0 0 0 0 0
PR SBUF[7:0]
Sréws PFFS Pt
S NNEACE e
7-0 SBUF[7:0 .
(P01 1 oy e i, ey e B
13.6.3 UART1E#hHiltiRHSADDR. SADEN
MALHEHE 2 A2 38 SADDR
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAAH 0 0 0 0 0 0 0 0
IEERE SADDR[7:0]
Prdws PFFS UiEg
7-0 SADDR[7:0] | MWLl 77 1745
MBI RS B f7 38 SADEN
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
RALEN 0 0 0 0 0 0 0 0
RLRE SADEN [7:0]
w5 PLFFS P
7-0 SADEN [7:0] | MALHHEHERS 75 A7 4%
13.7 UART2

UART2[HEHIN TAE T 5 UART LM A, i fEeiE 2% UARTL

ANTFL

1. UART2M %A1 28 A7 TAEY e SFRH

. UART2 AW Fh TAE T

2
3. UART2%AT 555400
4

. UART2¥%A1 Hahff bk TR .

13.7.1 UART2IT/EHZR

13.7.1.1 FR0: S{LUART, HJZ&BIER, RIHLWNT

J73 0 $fit 10 AL TS, 10 AL —/ MG G248 00, 8 ML (IRALAETT)
=AM A GE#E 1) A EBl, X 8 MR-/ SBUF s b4 f# /71 RB8
o T30 H IR R e N A 5 i R (1) 1/16.
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FEATHs S2BUF 1104 H brar A7 s I G AR AR 2 R B %, 2B BAGEE N 16 73 i Hds h i
N RBAE 2 JE I ARG BT AR, DRI () 16 s St A 2 R 1, SX S2BUF (153
VEARID . BIGALE SEAE TXD 51 ER I, SR)nie 8 A 8udlefs, FEREBALAFFa PP 8
REBE AL ST, AFIEALAE TXD S ERS Y, A5 B A TR T AR B AL

Write to SBUF

Y\

TxD

\Start/ DOXD‘IXDZ!DSKNXDﬁxDGXDTYSlop

Shift CLK

IYAVAVAVAVAUAVAWAUAY
Tl /—

Figure 13-11 Send Timing of Mode 1

HARENE LN A RVFE . URXDG| AR B i fp AT DT iR p AT s . ik,
CPUXIRXDAWIKAE, RAEH A N PR R 11665 . SR R BRI, 16500 H Sas e Bl A, 31X
AT 160 T 52 S RXD G JE_E 18 SR AT A7 (R0 o 160 30T B0 A — AL (P IR (] 3ok 164 4R
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Figure 13-12 Receive Timing of Mode 1
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Figure 13-13 Send Timing of Mode 2

HARENE NI A RVFE . RXDS IR 2] B i Hp AT D P A BB B AT B . ik,
CPUXRXDANKIRAL, SRAFH R N PARF R 1645 AN R FEATI, 16504t £y r B2 47 . X
AT 1605 525 5 RXD B I _E 1 B AT B A7 [/ 20 o 16030 H BUas 0B — A7 (R s 8] 49 4y 16491k
B, 7. 8. RRAER, AATIIEE X RXD ¥ HE T AT RAE . AHNHIME R, 7EIX3MRAS RAE
2D 2UCKAAE — B A BB W PTE  BE— R ANIE0, I IR A AN & — WU i 46
7, LI AN, R AL, FARXDG I E o — AN MR RI Bk . G AR, W
NI 251728, BB AILEM BIBAL 728 . 9NN T, T a7 A7 2310 A 28440 )
$EANSBUFFIRB8H, {HAZ0H AL T 41451

(1) RI=0

(2) SM2=0

WX LA Hl i 2, B4 9 fi BB\ RB8, 8 f3idifs A\ SBUF. {HibFEEER I 14T,
HAAEIN 1, AREAL R, WA 1470 0, W) RIASEAT .

RxD

\Start/DOXD1¥DZXDSXD4XDSXDBXD?XDaysmp
sesampe[|| [l [l L 0 Il

:ﬂﬂ CLK
- I

Figure 13-14 Receive Timing of Mode 2
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T B IS E
FiafEe ) p
WD o' o RV v o G oy e
| | | |
o | mnaRERE, o
bl | I MAELEAE BT I
o O Eams o
o | [ [

| A RERRE
|

I l T
W AVANE AVAVAIRRYAVAVAA VAN

L_ 4 Lo [

Figure 15-6 [1C & 28 i 3l A& s 5
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B s, I B AR AP I R AR I R 1B T o XA A0 AT B T A i e B —
AT R ST L AR CE S R N R, A R 2 NSRS, B
PSR I BRSO B I, SO PR TN A B A 1 AR B E W AT o i, 442k
SARE BRI R AR A PP SRR TR AR R, AR B e B A RE RO
—ANFEE, XS TE T WAL BRI E A SCL M IRHLSE, B2 T AL B 58 HE A B SCL.

15.6 lICR&Fu4E

NC MEk RGN SNE 8, — I — AL 7 ANk . B 7 47
MEsfE by, Hgmis a2 RA 128 4, ERAEIRER 7 it adsg et b, YRET
10 fir Hidik A% . 10 A HuhkA& AR 55 M il

CITRRRRN T EAMEIAN, Rl PUE R S AN A R AR A O Sk FhET A E. T
FEOF Y T 24 LA S AL A S BB LA MU E Bl e 24 bk 7oA P INE, LA e M4l i
et T A MR N N 2 I 2 o AR AR e )RR, A AR AL 25

15.7 EHLR MRS INFH BRI RE
W RE PR, EHVERMANLS 1 AT, EHE %4 START 55, KRG BIRE R
PN MHLHIE, AR 7 67, RIS NES 8 R T AT (RIWD, 0 o ENLEIEAL
i (5D, 1R EPIEEE (5, X EPEAEMHRNZES (A, 4 EPRE N E S
S, RIEET I AL, ARESEERE ML B, M BRI N A S, RIE AN
Hdl, RELSR MHLII NS S, M ENURRI N B E S, P EEIRES, SRk,
MEES  WEES HEES

l | |
START| MALHtH O A | chiaitdt | A |E2HE (A STOP
I IAEW
W e

Figure 15-7 AL WIS Fidis

WNER, EPLEMANLE L A5 Ry, BH0E 58724 START (549, AR5 RERAE &
E—ANPHUHEE, AR IR Z e 2 8 A4 0, RS M MAL S M4, X LR MHLT
NEAES (A, HENRBINEAFE S0, KREEV Rl R85/ MHLRNZ 5, 30
WRINEE S, EPESCRERA (RN IR 8, MRS il o ik it e
FHRETEFITAE S, ARG REAE RIE— DM LHE, 3 Sk s 8 728 1, KDk
FWLE B B AT LR s, X LR ML B 5, MBI R N EHE S 1
T DA 1 AT BB, MERBOE R, ENURE RN RS, R AT, HLE
i XA RS X Sv Uy

WEES Eﬁlﬂ% = MEES EREES
START | MATHEHE |0 |A |ihistHbht | A |FERFFDE (MATHEHE | 1| A 28| A STOP
‘.L R HEiEs

— T

Figure 15-8 FALIn] AL S 2ot 1 A7 28
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15.8 IICTAEHER
15.8.1 FEHLREER

FEFENURIERAT, PSS % LN B 717 ENLUET CR[2:0]% & 33 I i %
FEM NCEN A5 1 f#fE IIC M2k, #wE STAN A 1N ENURIERL, HE R ZR2S 0N, A1)
WRLIFAERGE S, RAEREE TS, SRS EA H ICSTA KEIRARS N 08H, 2
Ja st 24y ICDAT A H AR M LHHEFNESE 77 A2 5" (SLA+W), SLA+W FFEaAEHIT SI 4725

%

(STA,STO,SILAA) = (1.0,0,X)
A START will be transmitted

<
08H
A START has been i
>
A 4
(STA.STO,SI,AA) = (X,0,0,X) (STA,STO,SLAA) = (X,0,0,1)
12DAT = SLA+W I2DAT = SLA+W
SLA+W will be transmitted SLA+W will be transmitted
(= ¢
\ 4 A 4
18H 68H o 78H
SLA+W has been transmitted Arbitration lost and addressed
ACK has been received as slave receiver
OR ACK has been transmitted
20H OF
SLA+W has been transmitted BOH
NACK has been received Arbitration lost and addressed
as slave transmitter
ACK has been transmitted
»
>
to corresponding
L slave mode
Y
(STA.STO,S1,AA)=(0,0,0.X) (STA.STO,S1,AA)=(1,0,0.X) (STA.STO,SI,AA)=(0,1.0.X) (STA,STO.S1,AA)=(1,1,0.X)
I2DAT = Data Byte A repeated START will be A STOP will be transmitted A STOP followed by a
Data byte will be i transmitted START will be transmitted
28H 10H A STOP has been A STOP has been
Data byte has been transmitted A repeated START has transmitted transmitted
ACK has been received been transmitted
or
30H "
Data byte has been transmitted
NACK has been received
38H
Arbitration lost in
SLA+W or Data byte
A 4
(STA,STO,SI,AA) =(0,0,0,X) (STA.STO,S1,AA)=(0.0,0.X) (STA.STO.S1,AA)=(1.0,0.X)
I2DAT = SLA+R Not addressed slave A START will be transmitted
SLA+R will be transmitted will be entered when the bus becomes free

to master receiver

Figure 15-9 FHLAEBA R SR
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15.8.2 FEH BB

TE BN, WMNUAIEZR WU 8 . AT aa 5 EVUREBEAHEML, 78
EUHR1E S 2 )b, IICDAT NiZn#k H b MHLHHEFIECHE J7 47 “BE2” (SLA+R), SLA+R F5 K i%
Jois HARPINZAT, FHrEAL S| bR H ICSTA B2 4 40H, SI bR N AZEEH Z LAMERIANLR
REI R, R AA FREMEAL, EVIRIERE N BN EDR, AEE AA, NI
PN MM, FEREBANLR L2 A FHERI ML, 2R )5 BN A 1 B 5 B R 0R
G AR BT AR T — AR

({STASTO,S1,AA) = (1.0,0,X)
A START will be transmitted

08H

A START has been transmitted

h
(STA,STO,SILAA) = (X.0.0.X)
I2ZDAT = SLA+R
SLA+R will be transmitied

40H

SLA+R has been transmitted
ACK has been received

{STA,STO,51.AA) = (X,0,0,1)
1ZDAT = SLA+R
SLA+R will be transmitted

68H o 78H

Arbitration lost and addressed
as slave receiver
ACK has been transmitted

OR
SLA+R has been transmitted
NACK has bean recaived

OR
Arbitration lost and addressed
as slave transmitter
ACK has baen transmitted

to carrespending
slave mods

(STA.STO,SLAA)=(1,1,0.X)
A STOP followed by a
START will be transmitted

(STA.STO,SLAA}S(1,0,0.X)
A repeated START will ba

v

50H 10H
Data byte has been raceived A repeated START has

ACK has been been transmitted
IZDAT = Data Byte

(STA.STO,S1.AA)=(0,1,0.X)

(STA.STO,S1LAA)=(0,0,0,1)
A STOP will be transmitted

Data byte will be received
ACK will ba

(S5TA 5TO.51,AA)=(0,0.0,0)
Data byte will ba received
MNACK will be transmitted

A STOP has been

A STOP has been
i transmitted

transmitted

Data byte has been received
NACK has been transmitted
IZDAT = Data Byta

{ 58H

38H

Arbitration lost in
SLA+W or NACK bit

h 4
(STA,STO,SI,AA) =(0,0,0,X)
I2DAT = SLA+W
SLA=W will be transmitted

(STA.STO,SLAA)=(1,0,0,X)
A START will be transmitted
whan the bus becomes free

L |

(STA.STO,S1LAA)J=(0,0,0.X)
Not addressed slave
will ba entered

to master transmitter

Figure 15-10 EHUEIR GRS RS
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15.8.3 MAHLARIERHEX
TEMHURIEREATS, RIE LA 1588 2 LS o i€ ICADR #IICCON HIfEH 2 )5,
C 2547 H DMk FHE“S (SLA+R) . WP ERMUS , Bl DLEE A AL R 15 #E.
TEMMLEE SLA+W FHhIE S5, Nl SIbrdl DUEAE GG B LRSS, 18 B R
MM IERA TR 2 G IR PN, WA BN, R RSt Ik 417, Bl
AP TR ML, WEREALRRE T AA bR, MWHURZERSG — N7 88, N AL s 4
H1” MWHL R B -k

(STA,STO,SI,AA) = (0,0,0,1)
If own SLA+R is received,
ACK will be transmitted

ABH

Own SLA+R has been received
ACK has been transmitted
12DAT = own SLA+R
OR

BOH

Arbitration lost and own SLA+R
has been received
ACK has been transmitted
12DAT = own SLA+R

.
»

A

(STA,STO,51,AA)=(X,0,0,1) (STA,STO,SI,AAN(X,0,0,X) (STA,STO,SI.AA)(X,0,0,0)
I2DAT = Data Byte I2DAT = Data Byte I2DAT = Last Data Byte
Data byte will be transmitted Data byte will be transmitted Data byte will be transmitted
ACK will be received NACK will be received ACK will be received

v v v

B8H COH C8H
Data byte has been transmitted | | Data byte has been transmitted Last Data byte has been transmitted

ACK has been received NACK has been received ACK has been received

y
AOH
A STOP or repeated
START has been received

' v ; v

_ (STA,STO,S1,AA)=(0,0,0,1) (STA,STO,SI,AA)=(1,0,0,0) (STA,STO,51,AA)=(1,0,0,1)
(STA.STO.SLAA)=(0.0,0,0) Not addressed slave will be Not addressed slave will be Not addressed slave will be
Not addressed slave ) ) N
will be entered: no recoanition entered; own SLA will be entered; no recognition of own entered; own SLA will be
of own SLA nlr Generg?Call recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

Figure 15-11 MHLAIEBEAGRE SRS
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15.8.4  MHLEME

NPT, N ENURIB RO T s . RIZEFFUHRZ AT, IICADR L5 3 i
Mg L, AN TR, AA AL E A BEN A G M LHRE S 3R, SE bl B
IR, NC ZFE B Huhb gk Sk 540 77 A5 (SLAYW) sl 3E Iy S-hk. i e 4
ORI, AT DAEE A KL R K

EMBLYE SLAYW FhEJ5, MiZiE S ks UERIR EHUR SRR IS, A4, g
AA 705 0, MHLEAE F— Ul 8 0 5 15 2 J5 IR I ER % (non-acknowledge), MHLIEAS
WIS TR B, ARRERC ICDAT FAEAT 73T, TR 24 i B 2 A 71

(STA,STO,S1L.AA) =(0,0,0,1)
If own SLA+W is received,
ACK will be fransmitted

60H
Own SLA+W has been received
ACK has been transmitted
I12DAT = own SLA+W
OR

68H
Arbitration lost and own SLA+W
has been received
ACK has been transmitted
12DAT = own SLA+W

»!
L

(STASTO,SLAA)=(X.00.1) (STA,STO.S1.AA)=(X,0,0,0)
Data byte will be received Data byte will be received
ACK will be transmitted MACK will be transmitted

(" 80H N 88H

Data byte has been received Data byte has been received

ACK has been transmitted NACK has been transmitted
_ I2DAT = Data Byte 12DAT = Data Byte
A 4
A STOP or repeated
START has been received
_ (STA,STO,SI,AA)=(0,0,0,1) (STA,STO,SLAA)=(1,0,0,0) (STA,STO,S1,AA)=(1,0,0,1)
(STASTO.SLAAS0.0.0.0) Not addressed slave will be Not addressed slave will be Not addressed slave will be
will be entered: no recognition entered; own SLA will be entered; no recognition of own entered; own SLA will be
of own SLA olr Gener:\gGall recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC = 1 A START will be transmitted be recognized if GC = 1;
when the bus b free A START will be transmitted
when the bus becomes free

Figure 15-12 MMM A AR 5 R A

Aug. 2018

Rev 1.10
113



GF90F0320

15.8.5 J #RERERY
IR e MM LR ) — R R T O, BIMHLHBIEREE T A2 44 0, 4 &y 5
Bk MHLAE I MHLESE T NCSTA HAAANFEPRESAS, Wi R R, o] BLP= A2 #& iy .

(STA.STO,SI,AA) = (0,0,0,1)
If General Call is received,
ACK will be transmitted

70H
General Call has been received
ACK has been transmitted
12DAT = 00H
OR

78H

Arbitration lost and General Call
has been received
ACK has been transmitted
I2DAT = 00H

!
L

(STA,STO,S1,AA)=(X,0,0,1) (STA,STO,S1,AA)=(X,0,0,0)
Data byte will be received Data byte will be received
ACK will be transmitted NACK will be transmitted
90H 98H h
Data byts has been received Data byte has been received
ACK has been transmitted NACK has been transmitted

\__ I2DAT=DataByte J |\ __ I2DAT=DataByte

A 4
AOH
A STOP or repeated
START has been received

|

_ (STA,STO,S1,AA)=(0,0,0,1) (STA,STO,S1,AA)=(1,0,0,0) (STA,STO,S1,AA)=(1,0,0,1)
{ST:;E{‘.‘;E)‘;S;,SA;;! ;&Uéo‘m Not addressed slave will be Not addressed slave will be Not addressed slave will be
. N N ve entered; own SLA will be entered; no recognition of own entered; own SLA will be
will be entered; no recognition R ] X e .
of own SLA or General Call recognized; General Call will SLA or General Call; recognized; General Call will
be recognized if GC =1 A START will be transmitted be recognized if GC = 1;
when the bus becomes free A START will be transmitted
when the bus becomes free

Figure 15-13 | & PE Iy B IR A

15.8.6 HAWRE

HMWA NCSTA RS 5 24 4N SCIRESA—3L,  BIFTIEE 2% OF8H A1 00H JIRZS.

F— MRS OF8H R RTERRIRAL I B A AR BIAHOCFE S, IR, SI bri&il 0 H&AT IIC
T K

F—AbRGERY O0H FIREALHT R b R A4k 3%, Rt ie th START mifs b5 52 i B
FE—AARERALE, Wik 7T BLEE 2 7 3 B0 EE 8 A7, B A AR N AT, 2 LR 2
RIS, SEARGELEIEN, 47F IC B LRI R R 5%, TAESRE B D)3 B AN - hE M LAR
X, B SDA FI SCL &, A7 SIkrE, ¥ 00H Z A ICSTA. HM R LAHRIKE, STO frdhi
WENZH 1 H SIWEE, KRG, STO HfHEE HAREE LG SR IC Bk,

Fefl: BB AT A START B R IG(E S, 1C R Zihk SDA MR HFRHEY, —A
M CPU W8 AL RS, LGB AR SCL Rk b A BRSNSl K i i g IX A i) 8. 24 STA A7
B, NC REEREFAN Bk, (H)E T SDA bk, AREAEIRMGE S, 24 SDA Mk
MR, RiE—FE I START 454, HEIRZS 08H, 4k4LidbAT #4746 4. 24 SDA A1,
W RIBEFESZEMGE S, N1C B HIT UL EAHFRFISE. T, fERIIRIERGE S,

BEARZS 08H, A2t A 10H. e AR POX IS R 2 ) 7
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15.9 lICRE&LMKRFHFRE

15.9.1 ICIEHIFF-2FIICCON
VivR-R=3 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
p=ROKIEN 0 0 0 0 0 0 0 0
K== CR2 IICEN STA STO Sl AA CR1 CRO
fgws | PLRFS L
7 CR2 | IIC A5 Sk FEAr 2
C AR HAE G
6 IICEN 0: 2%l 1IC Kbk
1: JA%h IC Fibk
EAH AL
5 STA 0: NEERIHES
1: RSN ARG S . O, S G5 E e — N RGE S . AL
BAR, NC #E& I RESIE— D EEZA T, &1 E A ESNRGES
{5 1A
0: NEEEILES
1 BRI = A A5 S, il 28 2k B IS 155 . IIC 5 R STO
4 STO | krii. STO brniBEE T 1C %4 W IRA (IICSTA 5 00H) K&, It
AT, WHEIME SR NC Bk . 2 STARI STO #8E 1, HAEENERAT
WA A BRI, NC Rt = A A5 A5 5 I AR R UG (55 o W& AL
P, B STO KA FHETHE ML, STO K& tfifFi 0.
NC HATH Wik BT
3 Sl 0: %A NC HFATH IR AE
1: 77 NC ADIRASIS R OF8H 2 AMIPIR ARSI & 1. UG 0
N AR AL
2 AA 0: [A1% NACK (SDA F A )
1: |95 ACK (SDA F {%H-F)
1 CR1 | NICHfFHBIERAL 1
0 CRO | IICIEAF Wik $EA70

CR[2:0] IIC A5 I e 84 «

FOSC

CR2 | CR1 | CRO 6MHz 12 MHz 16 MHz 24 MHz ABRL
0 0 0 23KHz 47KHz 63KHz 92KHz 256
0 0 1 27KHz 54KHz 71KHz 108KHz 224
0 1 0 31KHz 63KHz 83KHz 124KHz 192
0 1 1 37KHz 75KHz 100KHz 148KHz 160
1 0 0 6.25KHz 12.5KHz 17KHz 25KHz 960
1 0 1 50KHz 100KHz 133KHz 200KHz 120
1 1 0 100KHz 200KHz 266KHz 400KHz 60
1 1 1 T5 i H%/8
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15.9.2 ICREFFHRIICSTA
Sréws 7 6 5 4 3 2 1 0
R/W R R R R R
LRAEN 1 1 1 1 1 0 0 0
(AR [ICSTA[7:3]
Sréws PFFS BB
7-3 CSTA[7:3] | IIC IRZSHS, F£A7 26 AN REMPIRESHS, AR TR OF8H AN HT & Sl brik
2-0 - LRBE AL
15.9.3 |ICEIEF1A 2R IICDAT
AR 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
SAIAH 0 0 0 0 0 0 0 0
(KRS [ICDATI[7:0]
Prdws PFFS L]
IC s
ICDAT 05— AN 77 PRl & 28 s W 2 11C il . HEE Sk
&4 1, ICDAT HHEIRIREFAAL, 76 IC KIEFGIREH, wEls
7:0 ICDAT[7:0] | ICDAT f45 FHB A E o
4 [ICDAT R gRS g bR 8HE [R5 8 N LLUEE B IICDAT .
ICDAT # 2on a5 NC B4k B a7, Bk L, il
JE ) NICDAT JR UG Az
15.9.4 |ICHulEEFFZ4:IICADR
fréms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
RALEN 0 0 0 0 0 0 0 0
IR a=s IICADR][7:1] GC
w5 MRS P8
MR 11C B4 H S WHLH AL
7-1 IICADR[7:1
CADRIZAL | it ecim ey
| A7
0: J BTN 1l 2005
0 G 1: S AAFRER 1, T HEREI P Wik AA G 0, ZEET FEEnY
e A RAEMNE G R, BT, MMPIE, & AA R,
RN, RIS BTkl 5 A DKL EVC RS, )l g
A ML
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16 BFE#HADC

16.1 ADCHEH:

B 11 ANMNFEE & 2 A HEE  (B4S GND) ) 12/10 4. ADC il
SRR N EE 2V, 3V, 4V. VDD KA Vref

A PRSI 557 1)

AT B P E A

ADC #5458 i nT

BIEIE (PO.2 3 1) ADC M o e

YV VY VYV

ADCEN | ADCST | ADCIF ADCL. ALIGN

s
NG

EAL

4 A 4

FEALLAD S 4

P
Bz
N

Fosc >

v v ‘

ADCRHZy 7 5%

A/DHE L5 R

A

ADCRLZF 745

Figure 16-1 ADC T fgHE ]

16.2 ADC# H Mg
AR BB (IDLE ¢ PD) J&, AR ADC 45 HIMLHE D e 5 v A HLBE =X
MR, SXASDRE T LASELH AN 10 FUARI 2 A e
HARBRAET
XL AC E ADC M7 %5 £7 28 ADCWC FevVFmei
¥ PO.2 BUE ABIEIE, HEAER 10 1 (Hin PO.3) e & A Bl iH ;
I PO.2 %y 1 b7 U BEE £ 27 7 745 0 B e it riREL CEL e s PO.2 Ehr HIBH R 50 KQD;
{fifie IE F 1E1 7745 51K EA FIl EADC;
HEANE B (IDLE 8 PD);
Wi Figurel5-3 e R F R, a0 Bt s — AN URAE, M AR AN T 4.2V
(@VDD=5V) I, AMWIF frERL s . 5 o WA Bk, A ADC
T IR S5 5
7. AR )5, BidE ADCWC a47 2% L\ AMWEN 2 0,
8. K PO.3 B humfEaidmit, I — D mr, Figurel5-3 R HLEH R EFEANMNE i
BH—HFERBEAE CYBCE PO.2 BRrHBH Y 50 KQ B, R1 IFHAE L& 50 KQ):
9. JFJi ADC i, KA PO.2 LRI HE, IXFEAT AT LAARE AN R ) F Hs A 0 AN [ P 4t o

o gk R
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VDD VDD

Rpul Rpu2
ANnN Function—l_ o % P %

AMXWEN—
To int t
IDLE or STOP ) bock
ANn Function—/

Figure 16-2 ADC 44 FLIa i T HEAE 1]

Pxx
R1
ANnN
R2
1
R3 |
—1

Rm )
1

Figure 16-3 ADC a8 A 5 I HL B Y H 2 2% K]

16.3 ADCHM# A&k

B8 T Mk 3 ADC sk, GF9O0F0320 Hftfifif- il & 77 5 5 ADC ##k, — H.
EXTRIG (ADCEX.0)# 1, b PWM & 3E 11 & 1 A 3 i & 5 ) ADC 48 (Fh i 5 ' H 3)) ADCST
f55). {8id EXTSEL[1:0]( ADCEX [2:1])fil EXTTYP (ADCEX [3]) ¥ & ¢ 1% ¢ fish A Y5 R ok e 78
GF90F0320 iZ I e I H G T miks FE ALzl VERL, £ ADC B ffend # i (ADCST=1),
AT AR] SR SRR ik A A5 0 A TE T
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16.4 ADCHixFIFEs
16.4.1 ADC#3%]% 78 ADCCO. ADCC1l. ADCC2

ADCCO
AR 7 6 5 4 3 2 1 0
R/W RIW RIW R/IW R R/W R/W R/IW R/W
BAE 0 0 0 0 0 0 1 1
fif55 | ADCEN | ADCST | ADCIF VREFO | VREFS INREF_S[1:0]
figw's | MRS Ui A
ADC e r gz il fr
0: KM ADC # 4 Hi i
1: $TJF ADC # 4 v il
T | APCEN L b 1 demiibistT, ADCEN #I 0.
2. ADCEN # 1 silj ¥4l f5, #@H)AERT 20us J5 /3 ADC 4k .
3. JA3) ADC #Heisf, FFEICH] ADC 45 HUMEIE D) fiE .
ADC Ja shiz il
0: ¥eshil)a, B AZ0G 0, ERHIIRE T, ARG 0 2 -4,
6 ADCST | 1: A&l
W JAshEE, ADCIF f5 243 0, ADCIF 724 1 1), & ADCST ANGEH
Bl
ADC bz &AL
5 ADCIF 0: J& ADC %&b iy
1. Hsii )G, BAEE 1, rTHFRWhgR (AR 0)
4 TREAL (B8 0, 5RO
VREF iyt e fir
0: VREF A
3 VREFO | 1: 51 P0.4 %t 3 VREF, Bbi 75 25 & P0.4 B, i H. VREFS
WA O
¥: VREF ¥ IKsh B 1855, AAEIELAAE A o
VREF %+
2 VREFS | 0: Wil VREF
1: %4 VREF (IS P0.4 HUAt ADC 22 s s N, HLb 4 4 ALl )
ADC W2 2% Wi R IE AT
00: VDD
01: W4V
10: B 3V
1-0 INREF_S | 11: K2V
T NS Rikseh 2V I, VDD HiZim T 2.7V NEiS% ik
£ 3/4V 15}, VDD ZilE T NS % W g 0.5V L L
RGN HT, EUCK ADC 5% H R iE#IE VDD, ALt —D k%
KRG IFE.
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ADCC1
(kR 7 6 5 4 3 2 1 0
RIW RIW R/W R R R/W R/W R/W R/W
p=EOKIEN 0 0 0 0 0 0 0 0
P FE ICHS[1:0] XCHS[3:0]
MwE | MRS T
ADC Py N JE i 1 FE
00: ZE L ER
01: 1/4VDD ff >k ADC % N\ 1diE
7-6 ICHS[1:0] | 10: {#Bfr
11: GND #A
e AERMT N ERE IR R, AMIEIE LR XCHS[3:0)W Al E A 1111, 75U
AT G823 8 R P 8 8 AR 8 S [ ) 4T T IR 47 O
5-4 - PREAL (S8 0, 5 ERD
ADC 4Nl 4 AT 8% £
30 | xcHsz:o] | , NCHSB0I=x(x=0...10), RN FR NG Y ANX, 411 XCHS[3:0] = 3,
S| R Y RSN I R AR AN3. AREE G R E XCHS[3:0], bk E
) I I D RE M BN
ADCC2
fréms 7 6 5 4 3 2 1 0
R/W R/W R/IW R/W R/W R/W R/W R/W R/W
SAE 0 0 0 0 0 0 0 0
fif55 | ADCL | ALIGN ADCTS[2:0] ADCSJ[2:0]
P s PiFF 5 ViR
ADC i B 45 AL
7 ADCL 0: ADC #4554 12 £ i
1: ADC #4454 10 i fds (X 12 A 8dE i 10 A7)
6 ALIGN ADC x5 5 AL, WL R TH Y ADC B i3 s  mik
ADC I 8f 8 AMHZ I}, il & It 3bits *& 000; — I ¥ 2 22 /> ADC_CLK
ADC I8l 2MHZ&IMHZ I}, Pt E bt 3bits 24 001 5i# 010; — R4
59 19 ADC_CLK
>3 ADCTS [2:0] ADC i8I <IMHZ i, fit'E It 3bits 4 011 5% 100 = 101 =¥ 110 ¥ 111;
— U 15 4~ ADC_CLK
TR AAFAE ADC Rk, 7 ADC #E#i# 7F 2MHz & 2MHz UL K.
ADC I 8hikAhr
000: Fosc/2
001: Foscl/d
010: Fosc/6
2-0 ADCS[2:0] | 011: Fos/8
100: Fosc/12
101: Fos/16
110: Fos/24
111: Fose/32
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ADCH 4 E b Xt W 4«
ADCRH ADCRL
ADCL | ALIGN
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

0 0 D11 | D10 D9 | D8 D7 D6 D5 D4 / / / / D3 D2 D1 DO
0 1 / / / / D11 | D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
1 0 D11 | D10 D9 | D8 D7 D6 D5 D4 / / / / / / D3 D2
1 1 / / / / / / D11 D10 D9 D8 D7 D6 D5 D4 D3 D2

16.4.2 ADCH¥:#ZRF# 4 ADCRL. ADCRH

ADCRL
AL 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=EDAIEN 0 0 0 0 0 0 0 0
IEERE] ADCRL][7:0]

ADCRH
Rréws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W RIW R/W R/W
SAAH 0 0 0 0 0 0 0 0
IEERS) ADCRH][7:0]
frém S LS A
= /:\BEEE[ZS]] ADC ¥EH4E 25475, WL FTHINY ADC 5 48ctR i o 2.

JE 5l ADC He4 %:

(1) f#ifE ADC #itk;
(2) EFBPIANEIE . SH IR FErt b, Fede sl Bt 57 055

(3) ADCST ‘& 1 Jf4fy ADC #54t;

(4) 551§ ADCST =0 535 ADCIF = 1, it ADC hiifiiae, W ADC ik <=4z, - e B
2% ADCIF;

(5) M. ADCRH/ADCRL #R13-E 4

3-5 JF i o — Ik fhe.

(6) EE LY

16.4.3 ADCHIM5R & 4%l % A2 ADCEX

ADCEX
s 7 6 5 4 3 2 1 0
R/W R/W R R R R RW RW RW
SAME 0 0 0 0 0 0 0 0
R - EXTTYP EXTSEL[1:0] EXTRIG
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B F 5

!

TR B A7

EXTTYP

CANE (Y R RS NNV = VA
0: — A PWM JEIR 5
1: — PWM FEIHI 25
HRE: 1. Y EXTRIG=1 i, EXTSEL[1:0i&#H %L
2. PWM Ji S s s it e A FH 1m0 S5 42 UK PWM i

2-1

EXTSEL[1:0]

A i A Y5 R R A
00: PWMO
01: PWM1
10: PWM2
SCfb A TR
HE: M EXTRIG=1 i}, EXTSEL[1:0[iE+ %%

EXTRIG

ADC Al kA 5 A Re

0: ADC ¥4 i) il ADCST(ADCCO.6)¥

1: ADCST(ADCCO.6)# 1 )5, BNkl 5k A 8. FhE
fith 2 (5 5 4t EXTSEL[1:0] M EXTTYP[1:0]#5E. 1 24 ADCST )y
1B CGEFERARD , Ml (S 5 A2 s%m ADC HE|A R ADC #44h
R ADCST #ihfifEi 0

16.4.4 ADCHLEE#H|FF 74 ADCWC

ADCWC
(kTR 7 6 5 4 3 2 1 0
R/W W W W W W W W W
SAME 0 0 0 0 0 0 0 0
RS | AMWEN | AMWIF
(kTR AR5 TiBA
ADC M5 RV
0: 2% ADC M5
! AMWEN 11, 5o ADC et
HE: UV ADC MefREE, 5 2ECH] ADC.
ADC M P He b bR G4 (15 ADC % # 3 S v ) )
0: Ju ADC Mefifsitie b iy, {5 0
6 AMWIF 1: &4 ADC Mefifsitierfitr, AlifFE 1
R AN A IR, RIS PRL, XN AR SR ASHEE 1.
7 Z Al e EADC.
5-0 - TREE A7

e M P BH IR I S 1 by A B R C &
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17 {REERNLVD
17.1 LVD¥sfE

> SRR VDD AR H ARSI, I L] DL A

> SCRFuR VARSI, S HoT DA A e A

> LVD Rifr: 4.2V/3.9V/3.6V/3.0V/2.6V/2.4V/2.0V/1.9V

PSS L AR BOR —#F, 2K VDD HiJE, {HARS7+ BOR, UL n] LIS L BOR ¥
SE HL S B sy PR A R ARG W PP A, P ok P A7 2 s SR PR A HOR AT AR RS R vr b,
TR K.

LVD H AN A — 2 IR IR AR, IRWF RN 0.0V ZiAy . BISAARIN e iR BB BT it
LVD HLUERIAZIT LVD &7 A rh Wi SR s A7, mfp ksl s i 75 22 B2 LVD #4407 H e +0.1V B
LVD R Wrid sk el S A A %

LVD s 1 P2.6 51 ER o, KT A f R A 1.2V I, EARN AR, A AT
VE, A=Al sk A vE, i R A DU e A S A g 1 R RS I A A
A5 T LUK S M PD AT IDLE R na i

LVDKMIVDDHL R, ANREF=AE A7, Al A R Wikt 0 i PDASE U RTIDLERS U fif

17.2 LVDAHRFFEE
17.2.1 LVDEH&FFE2ELVDC

Sréws 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R R/W R/W R/W R/W
SAH 0 0 0 0 0 0 0 0
%% | LVDEN | LVDS LVDIE LVDE LVDV
figws | PRFS x|
LVD ffifefs
7 LVDEN | 0: %% LVD
1: ¥ LVD
LVD il i FEAr
6 LVDS 0: il VDD HiJk
1: Kl P2.6 i R (1.2V, #5%)
LVD i e VFEAT
0: ZE1F LVD Hi¥r
1: AV LVD H i
5 LVDIE VEE: AR EmE, HERVERIN, LVDF thnE 1, HEMER EA $ 5 1,
WAL= b K
2 LVDS A 1, &l P2.6 i 1 HL
LVDIE=0: ¥ I A 52 A7
LVDIE=1: s 1 A8 ) o bip
4 TR B
A H S I bR A
0: WAUHRAEE O
1: VDD H AR A ML i, e 1, Wb gk
3 LVDF | 7 7&: VDD HL AR TR L He i (8] KT LVDDBC 23 47 2% W B MV B HN ) J5 A4
2'E LVDF, &R EEEN, ANaEINERRZAL, DIAERR, R AE
VDD Hi R RREE s TR R i, SRS A RERCE ], S VDD H R RR4:
FEEAR A R, P2 e kS B LVDF 11,
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hrgw s

B F 5

!

2-0

LVDV[2:
0]

000:
001:
010:
011:
100:
101:
110:
111:

VER: LVD K H R B AE BOR HUR 2 A A =

1.9v
2.0v
2.4V
2.6V
3.0v
3.6V
3.9V
4.2V

VDD H A He s A A

17.2.2 LVDZEE#EHIFF2ELVDDBC

AL 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
=E0AIEN 0 0 0 0 0 0 0 0
IEERS) LVDDBC[7:0]
PrémS RS Ui B
LVD Ji#HEHIAL
70 | LvbpBC[r:op | DVD HFHEHLY
W#HE R = LVDDBC[7:0] * 8Tcpy +2Tcpu

T AR R AR 3ok, B s B N S AR OB 3037 0T
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18 TEH L RKHKCRC

18.1 CRC ##%

> 167 CRC

> CRC ApifeH% M CRC-CCITT 21z, HI 0x1021

> WHMEAT#k 0x0000 &Y OXFFFF

> IMHE S RILH R T A
B ENE T A7 2 CRCL, L5k
B E I 27 A7 24 [CRCH : CRCL], HAl#S M5 )5 ICRC 545
A 2 A7 S CRCC (1) CRCRSV fr ki #6150l (HAL 5

SEHT—IXCRCFH & RAH F H & R H 5.

W2 Hiff) CRC 1%

i, RATE R A4 CRCC [ CRCRST fiija, A &84 CRC M54, a5 AMEHR LUFT 4]

{715 CRC &
CRCH | CRCL
v
CRCBIT
s CRC-CCITT
CRCRST. EEE‘Z%&

Figure 18-1 CRC IZhREHE &

18.2 CRCHXFFE
18.2.1 CRC##I%F#F2CRCC

(kTR 7 6 5 4 3 2 1 0
R/W R R R R R RIW RIW W
BAME 0 0 0 0 0 0 0 0
IAHRE) CRCBIT | CRCRSV | CRCRST
(VTR RS Ui B
7-3 - TREAL (5228 0, 5ER0
CRC BIT #4407
2 CRCBIT 0: MSB first
1: LSB first
CRC B A YMEIEFAL
1 CRCRSV 0: EALHIH A 0x0000
1: EAIHIMEA OXFFFF
0 CRCRST CRDS iﬂ%:ﬁ%@iﬁ%ﬂﬁ B
B 184 CRC iHAS, HfFE3E 0
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18.2.2 CRCHIEFHF#CRCL. CRCH

CRCL
Préms 7 6 5 4 3 2 1 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
B 0 0 0 0 0 0 0 0
(AR CRCL[7:0]
Prdw's PFFS Pt
B NBARI S CRC V157 4% (1% N E
7-0 CRCL[7:0] | i Hdimh CRC THE &5 R A1y
W BAEAER, AzEs CRC L, SE)E BRI,
CRCH
AR 7 6 5 4 3 2 1 0
R/W R R R R R R R R
SAIAH 0 0 0 0 0 0 0 0
PFFS CRCH[7:0]
Prdws PFFS W
POREAS PR SEPN (Ei T Wy
7-0 CRCHIJ7:0 \
(01| St st 0 CRC B sy 2

TE: B GAR T SEEE, HHS S A0S th S e S AU R A
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19 ARAEIETR

1. SNEREALFEE
> P27 NANMTEAL G CERIND o ZAVERANT AL S I, ToykAE A1 1/0 i H
> P2.7 i 10 51

2. BOR s B s psi
> 1.8V
> 2.0V
> 2.4V
> 2.6V
> 3.0V
> 3.6V
> 3.9V
> 4.2V

3. BAL/E5ERm[E]
» 1lms
> 4ms
> 8ms (R
> 1l6ms

4. BoRAMERE

Ry DG e FORIC B B € SOR SRS R E i, BC B 1K 7 o8 AL, RIS
A R IE ) B AR 10 AU A%, BRIAANERESE — R A 1) &
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20 $§o&
Bhid fF CRL] A JAH#

G BTt -

MOV | A, Rn AL AR IE B Bonds

MOV | A, direct HAEH AR 2 A

MOV | A, @Ri RN AL 1L | AMERAM(8HLIL)

MOV | A, #data SERIER LR B gy

MOV | Rn, A BINE AR B P AR

MOV Rn, direct HEH AR IE B T A4

MOV | Rn, #data BN Es AR B H ek

MOV direct, Rn AT IALIL B H e

MOV direct, direct H e bk AL % 2 H ek bk

MOV direct, A SNk i 3 H bt

MOV | direct, @RI [ HERAM 3% 2 H fz btk

MOV direct, #data S RIE A 2 3 fe it

MOV | @Ri, A LA % )

MOV @RI, direct

HARMIE AR B 1 2 RAM

MOV @Ri, #data

LRI H AR 2 [F] H:RAM

MOV DPTR, #datal6

16 7 BUm# 2 Ehs e

MOVC | A, @A+DPTR

ARG 7 AL 3 A%

MOVC | A, @A+PC

AR 7 AR IA 3 A%

MOVX | A, @RI

HEERAM(8 bk ) #4326 3] 2 hn 2

MOVX | A, @DPTR

SRRAM(16 Hihik)&i% 3] 2N

MOVX | @Ri, A

ZUNgALIL B AMEBRAM(S Hudl)

MOVX @DPTR, A

FINAEILRISMTRAM(16 M)

PUSH | direct TR N HER
POP direct Tz R g A
XCH | ARn TIAT AR B8 A8 e
XCH A, direct R R 048 A

XCH A, @RI

[AJ4:RAM FlI B hnasas #r

XCHD | A, @RI

[HJFZRAM  F1 3 28 A AR AL 747

P[P [INIFPININIFPIRPIPIPIRPIPIOININDNIPIWOWININIWINININIPIN|IFPIN|PF

NININIEPININIW WWIWW[WIW[ININIRPIWININIWINININIPININ|IN|PF

HARBHRKES
INC A S 1 1
INC Rn R 1 1
INC direct JEEZ3:helwlINE 2 2
INC @RI [ 3RAM Jin1 1 2
INC DPTR EACIER AW 1N 1 1
DEC A EiEY 1 1
DEC Rn AT AR 1 1
DEC direct JER23: bR 2 2
DEC @RI [H#RAM #%1 1 2
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Bhid fF CRL] A JAH#
MUL | AB BINAFIB P A7 A e 1 4
DIV AB Bn#skRUB A7 4 1 4
DA A SNk 1 1
ADD ARn A B sk 1 1
ADD A, direct B S Bnds K 2 2
ADD A,@Ri [HH#RAM 5 Znds KA 1 2
ADD A #data SLEIECE Fonds sk A 2 2
ADDC | ARn TS BN KA (G #EAr) 1 1
ADDC | A,direct B S Bon s KA (i i) 2 2
ADDC | A@Ri [FHRAM 55 s K AN (g HEAr) 1 2
ADDC | A #data SR BN SR (rir BEAT) 2 2
SUBB | ARn BN 2 A A A (I AE A7) 1 1
SUBB | A,direct SN 2 EAE I G A5 A7) 2 2
SUBB | A,@Ri BN IR 25 M FERAMHE {5 47) 1 2
SUBB | A #data EYINE Y S A IR (G =2 0A) 2 2
BHEHERKESL
ANL A,Rn AR 2 nds 1 1
ANL A,direct ERHE 53 A 2 2
ANL A,@Ri [MHRAM " E| 2 n#s 1 2
ANL A #data RYAHIE- o SRE:FyiiE 2 2
ANL direct,A BngR 5" H bk 2 2
ANL direct, #data S7RIEC ST B H A R 3 3
ORL ARN AT A B B nAs 1 1
ORL A.direct R a2 BN 2 2
ORL A,@Ri [ 2 RAM " 1] 2044 1 2
ORL A #data A7 RIE B BN A 2 2
ORL direct,A Fhnas e B H bk 2 2
ORL direct, #data 7RI EC B R 3 3
XRL ARnN TAF AT A B BN 1 1
XRL A,direct LR B ) SN 2 2
XRL A,@Ri [ H:RAM 55 21 2N #% 1 2
XRL A #data RYAHIE obr i A E i IE 2 2
XRL direct,A E oyl 1T e VR (= B e 2 2
XRL direct, #data SRR S B B A R 3 3
CLR A BEindsisE 1 1
CPL A Sk Kk 1 1
RL A Eyl\E: X (E2 Waey o4 1 1
RLC A WL BINBEI LR 1 1
RR A BB L 1 1
RRC A WA BRINB A AT 1 1
SWAP | A Bngsm. KA A 1 1
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B 43 ¥ | AW
BHEBERES
JMP @A+DPTR FHXIDPTR M C4F R 1 2
JZ rel FIngs A0 WER 2 3
INZ rel BN h1 W 2 3
CINE | A,direct,rel PO A B A RN BN, A AT S 3 4
CINE | A#data,rel P A 7 RVHORD 82 2, A AH A5 7 3 4
CINE | Rn,#data,rel LA 2 A7 s ST RO E AN AH S5 56 B 2 4
CINE | @Ri#data,rel FE A7 RV HORT (] H2RAM, A A A5 5 7 3 5
DIJNZ | Rnrel TR, A N0 W 2 3
DJNZ | direct,rel HE R, AN N0 R 3 4
NOP BRI S 1 1
ACALL | add1l “Aexp TR 2 2
LCALL | add16 KM 7 3 3
RET MNP RE TR (A 1 4
RETI NI 2% 7 R [ 1 4
AJMP | add11 T 5675 2 2
LIMP | add16 P JURISE 2 3 3
SIMP | rel TAAFARN e H 2 3
fi/RIE4
CLR C THEALAL 1 1
CLR bit NEAERE SR A 2 2
SETB | C BT AT 1 1
SETB | bit A RDA=E =S KA 2 2
CPL C WS AL AL 1 1
CPL bit I GSRER ISR VA 2 1
ANL C,bit JER 2SS |W VARSRES e VA DA 2 2
ANL C, /bit JER =S RIVAI) R e VA A 2 2
ORL C,bit JER 2SN VAREIAES bei VA DA 2 2
ORL C, /bit T T HEAE 1 S A e B A A 2 2
MOV | C,bit T4 A A 16 B A4 2 2
MOV | bit, C HERT A A 326 31 .4 -4k 2 2
JC rel WAL AL W 2 3
JNC rel WAL A0 WFEF 2 3
JB bit, rel WUORERE T AL WS 3 4
INB bit, rel WERERETHEA 0 WS 3 4
JBC bit, rel BHEFHAN L MR 5 R AT 3 4
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21 HAKFE

AR AN,

21.1 HRSH

PUN S MR F39 0. Vop=5.0V, GND=0V, 25°C.

23

B/AME

BAIE

LA

EER NS

-0.3

+6.0

<

AN H LR

VilVo GND-0.3

Vpp+0.3

<

AR

Tore -40

+85

Al

Tste -95

+125

(D) i Vpp 5K AR AE 5.0V,
(2) yitit GND Fif KR ESE 5.0V,

21.2 DCHE

25°C /T 100mA.
25°C R/ T 150mA.

Z2H

k]

£/ (VDD=5V)

B/AME

BuAME | mKE

LA

TAFHE

Vbp

Fcpu=16MHz 5 44KHz, ADC i 4]

2.0

5.0 5.5

TR

IOPl

Fosc =32MHz, Fcpy =16MHz, %ﬁ%ﬁy
EIFARATIN, BT NOP 4, K
R

4.4

Fosc =32MHz, Fcpu =8MHz, jﬁﬁl%c
TSN E W, AT NOP 454, HE
SN

3.5

Fosc =32MHz, Fcpy =4MHz, ?E{QZE‘Z,
TIFENMANE W, AT NOP 54, H'&
FEHLC 1A

29

Fosc =32MHz, Fcpy =2MHz, ?E{’l??‘z,
TIREENE R, AT NOP 454, HE
SN

2.6

Fosc =32MHz, Fcpy =1MHz, %ﬁ?ﬁ
TEFSMANER, AT NOP 54, HE
BG4

2.4

Fosc =32MHz, Fcpy =512KHz, T,
TS mANER, $47 NOP f54, Hw
BRG]

2.3

Fosc =16MHz, Fcpu =16MHz, Iﬁl%‘i
TCTFANINE I, $U4T NOP #54, H'&
SN

3.6

Fosc =16MHz, Fcpy =8MHz, %ﬁﬁk‘
TTFANNE B, $4T NOP #54, H'&
REHL G 1A

29

Fosc =16MHz, Fcpu =4MHz, Iﬁ%‘i
TIFSANE B, AT NOP 154, e
R ]

2.1

Fosc =16MHz, Fcpy =2MHz, JCfi#k,
TETEEMNE I, $UT NOP 454, H
Rk b

1.8

Fosc =16MHz, Fcpyu =1MHz, %ﬁﬁjy
TN E R, 4T NOP 454, HE
R KA

1.6

mA
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ZH ikl %M (VDD=5V) BAME | SLAME | BOKfE | B

Fosc =16MHz, Fcpy =512KHz, LH#,
TSN E R, AT NOP 454, He - 15
PR

Fosc =8MHz, Fcpy =8MHz, L4k, J&
FENER, AT NOP 54, LB - 23
TN

Fosc =8MHz, Fcpy =4MHz, %ﬁﬁ, 3]5
FENE R, AT NOP 54, LB - 17
SNl

Fosc =8MHz, Fcpy =2MHz, 43, J&
AN E R, $AT NOP 54, LT - 14
Pk

Fosc =8MHz, Fcpu=1MHz, L4, 7o
FFENNE R, AT NOP 74, LB - 13
Pk
lop1 N mA
Fosc =8MHz, Fcpy =512KHz, JTLf#,
KRN, 4T NOP fit4, 3w - 1.2
LG P4

Fosc =4MHz, Fcpu=4MHz, JLH#, 7o
FFENNE R, AT NOP 74, LB - 15
Pk

Fosc =4MHz, Fcpy =2MHz, %ﬁlﬁ, 36
A E R, $AT NOP 54, e - 1.2
P

Fosc =4MHz, Fcpu =1MHz, %ﬁlﬁ, 36
AN E R, $AT NOP 54, LTl - 11
P

Fosc =4MHz, Fcpy =512KHz, L1k,
TEFSMANER, AT NOP 54, HE - 1.0
B 1A

TAEHR

I:OSC =44KHz, %ﬁlﬁ! %??ijﬁﬁj\%ﬂkﬂ!
lop2 P o e - 0.2 - mA
PAT NOP $54, BRI

HEN S U, oA, TIF S A E I,
Irp ARG, ADC 227% i R ik £2F - 7.0 - HA
VDD

| Fosc =16MHz, HEAZWH, Lk, 20
IDLE1 o e eLr - . - mA
TCIF SN E I, BT RO

o, | FosC =BMHZ, BEAZWELL, E 6, ] L _ -,
TIE SN, B Bk |

|IDLE3 FOSC =4MHz, j&)\%bﬂ*ﬁfﬁr Iﬁ%ﬁ’ _ 900 - pA
TCVF SN E I, PTG

libLE4 Fosc =2MHz, #EAZSHEIA, ok, - 700 - HA
TCVF AN E I, PTG

Fosc =44KHz, #EANZTWHELL, L,
loes | TCIFEIHINE I, Frasiseid, - 85 - pA
PR RC I 5 b1

Fcpu =16MHz, %[ BOR, TIMERS i}
R T O BRI MRS, RGC A ] " _ A
R HLA PV | e, TIMERS e 1S R e R 5

R4 L Ui
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¥ kel %1% (VDD=5V) B/AME | UBME | BKME | B4

WDT Hiii lwoT Vpp = 5V - 2.0 -
LVD iR ILvo Vop = 5V - 8.0 - bA
BOR HiJit Isor Vpp = 5V - 8.0 - pA
AR 1 Vi | VO 3 MRt 25 i GND - 0.3*Vp v
N 1 Vine | VO i FUIR 2 RN 0.7*Vpp - \ \Y
KR 2 Vi 11O i I e 2 R A GND - 0.2*Vpp \%
N 2 Vinz | IO i FUl 2 RF N 0.8*Vpp - Voo \Y
i NI L e /0% AR AL, Vi = Voo 8IGND -1 0 1 WA
i U HLUR lo.c | VO MK, Vour = Voo BIGND -1 0 1 WA
WL lo Vou=GND+0.6 - 25 - A
VAN lon Vou=Vpop-0.6 - 21 -

Reur | PO.2 31, Vin=GND - 50 -

Rpu2 P0.2 %ii 11, Vin=GND - 100 -
b rkH Reus | P0.2 i, ViN=GND - 150 - Q

Rpus P0.2 ¥ I, Vin=GND - 300 -

Rpus MW 1, ViNeGND - 50 -
A ENE Rep g, Vin=VDD - 50 -
R A B Reupp | P2.3+ P2.4, P25, P2.7 311, Viv=GND ; 4 60 - kQ

s 55

Vawi | ik, Voo =5V 4.0 4.2 4.4
ADC i Hi [T

Vaw? iR, Vop =3V 2.3 2.5 2.6 \Y
RAM R ¥ VRaM - - 0.7 -

VR BRIESAME, UL EEEENRAS A VDD=5.0V, GND=0V, 25°C,

21.3 ACKH*
¥ ] v i B/AME | BAME | BKME | B2
P RC32M A ] | Teenw | ik, Vop=5V - - 5 us
P RCA4K JEHBHIIT] | Teer | ik, Vop=5V - - 150 us
Pk IR Teetz 16MHz, i, Vop=5V - 200 - us
Ja Bl R
M e AR s 9
A Veez | 16MHz 2.5 - 5.5 v
AR
AR 3 . . ~ ] ]
32N i setd i, Vop=SV 2 S
Firci | Vbp=2V~5.5V, 25°C 32(1-1%) 32 32(1+1%) | MHz
ARG P Frcz | Vbp=5.0V,-40°C ~+85°C 32(1-2%) 32 32(1+2%) | MHz
Fwre | - 31 44 58 KHz
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21.4 ADCH:iE
W il %M B/ME | RUE | BRME | B
AL H R Vap - 2.7 5.0 5.5 \Y
pictia NR GND=VANSVrer - 10 12 bit
ADC i N HE Van - GND - Vet \Y
ADC % A\ HLFH Ran Van=5V 2 - - MQ
B b R AR BT ZaN - - - 10 kQ
ADC # e Hiii laD ADC BIHATH, Vop=5.0V - 0.6 1 mA
ADC i N\ FE lapIN Vpp=5.0V - - 10 HA
oy AR etk iR 2= DLE Vpp=5.0V - - £2 LSB
Vop=5.0V, Vier =2V - - -5~2
Vop=5.0V, Vier=3V - - -4~2
BUSARL MR % (IMHZ
o g ILE Vop=5.0V, Vier =4V - - -3~2 LSB
Vbp=5.0V, Vret =Vpp - - +2
Vpp=5.0V, Viet=4pZ - - +2
WA R EF Vpp=5.0V - - 5 LSB
W iR 2 EZ Vpp=5.0V - - £3 LSB
SR T EAD Vpp=5.0V - - 15 LSB
R 8] Tcon Vpp=5.0V 10 - - us
Wi S5 R V ADREF +1%, i - 2 - Vv
21.5 FLASH#M
¥ 5 %At BAME | UAME | BOKME | B
[EHERIEE Nenour | - 100000 - - Cycle
Hell ORAT I 1) Trer | T=25°C - 10 - year
i DX o B ] Terase | L AMHEX (128 5795) - 5 - ms
FATE NI ] Teros | LM77, Fepu=16MHz - 23 - us
B HUFE FE T Ipp1 Fcpu=16MHz - 4 - mA
GAFEH Iop2 - - - mA
BERRAEHLIR Iopa - - 2 - mA
W BRAESI AN, BL EEAR A48 Vpp=5.0V, GND=0V, 25°C.
21.6 BORAM 1 41
SH 5 %M B/ME | BEME | BOKME | BT
BOR ¥ & MLk 1 VBoRr1 1.7 1.8 1.9 \%
BOR & MLl 2 VBorz 1.9 2.0 2.1 \%
BOR W& HJE 3 VBoRrs3 2.3 2.4 2.5 \Y
BOR W & HiJE 4 Veora 25 2.6 2.7 \Y
BOR flifiE, Vpp=2V~5.5V
BOR W& HJE 5 VBors 2.9 3.0 3.1 \Y
BOR ¥ &L 6 VBors 35 3.6 3.7 \Y
BOR & HiJE 7 VBor7 3.8 3.9 4.0 Y
BOR ¥ & Hi)Jk 8 VBors 4.1 4.2 4.3 Y
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21.7 LVD/PLVDRY I e Fs et

S8 il %M B/AME | BAEME | BKME | B
LVD %L 0 VpLvD - 12 \%
LVD & HE 1 Vivol 1.8 1.9 2.0 \%
LVD % HUE 2 Vivb2 1.9 2.0 2.1 \%
LVD % ek 3 Vivbs 2.3 2.4 25 \Y
LVD &% H L 4 Vivpa LVD ffifg, Vpp=2V~5.5V 25 2.6 2.7 v
LVD & HL 5 Vivos 2.9 3.0 3.1 \%
LVD & HL s 6 Vivos 3.5 3.6 3.7 \%
LVD W E HLs 7 Vivor 3.8 3.9 4.0 \Y
LVD & L 8 Vivps 4.1 4.2 4.3 \%

21.8 R4 T HIEIFE
1. ZRZLH BOR, #EAMmHBR

EX iR iarip

400.0

350.0 r\

300.0 / \
[\
/

2 2500
I 200.0

150.0 /
100.0 /

50.0

0.0 74. T T T T T T 1
2 1.6 17 16 15 14 13 12

THE#HEVDD (VD

5

A UDRES

Figure 21-1 #%: FHISFEIFE 1
2. RYlifE BOR, BRI, flife/4% 1 RC_EN_PD (V£ WLAMNER i IR B 2577 %% XTALCFG
D 55

RE T Wid i tht

600.0

500.0
g?% 400.0 -
Ih
¥ a000 ——RC_EN_PD=0
- : l \ l \ —=—RC_EN_FD=1
c
Z 2000

100.0 +

0.0 -

5 4 3 2181.71.6151.41.31.21.1 1 0.9
ITHEREVDD (V)

Figure 21-2 A% NI FEUIFE 2
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21.9 PRER-FRHEAELNT I il 2%
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Figure 21-3 JiA-F HEAELXT WY Hh 45

21.10 HiR-BERPELR

IRC %% KHz

251

250.5

250

249.5

R S L
w

== #10
== #12
== #11

M

555351494745434139373533312927252321

VDD(V)
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21. 11 PR V5 B R 1k i 2

62.80

62.60
6240 —— 7—%‘7
‘--\\
62.20 7 /
62.00 1|
/ —2
61.80

61.60

IRC (KHz)

61.40

61 20 T T T T T T T T T T T T T 1
-40 -30 -20 10 0 10 20 30 40 50 60 70 80 90
mE (C)

Figure 21-5 N & i45i RC32M/512-36 5 1k i 2k &

2L 12 e Atk
1. ESD (HBM): CLASS 3A (24000V)
2. ESD (MM): CLASS 2 (2200V)
3. Latch_up: CLASS 1 (200mA)
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22 FRTH
22.1 GF-LINK{fFETE
GF90F0320 {1 ] GF-LINK {/f E.#5 BT R 10 N 8 A1 B, GF-LINK il JTAG £ 11 m] LUK

WA T 5 8051 WAZ LA AL CIERAL ISP) SZHL R4 i B . %T GF-LINK K1 ],
2 )L GF-LINK FH P .

GF-LINK 4k

¥ Keil C51 £E it 3A % (uVision2.34 L ERRAS
SRR SR AT ) 8051 i

Af L) FLASH HEATHERR . dmfE FIR LG

AT LU A BA S AR RS Tk A T Y A2

HEEM USB fEr, AN ELoh g i

YV V V V V

22.2 GF-PM514ExT A

GF-PM51 % 2538 H 1% 5514 8051 W% R4 Flash MCU [H4ex. T GF-PM51 [
H, %20 GF-PM51 T E P Ft.

GF-PM51 ¢k

> R USB JriE:
> SRR LR
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23 #HER~F

TSSOP20

D

LLELLELEED

$©1.5£0.05 0.0540 O5DEP

BTME-MARK

#1 PIN
-
-
-
-
-
-
|

L E1 |
/AN T
'
[ gl
<%z
R~ (mm) | R~F (mm) R~ (mm) | R~F (mm)
5 , . 5 . .
Min Min Min Min
A - 1.2 E 6.20 6.60
Al 0.05 0.15 El 4.30 450
A2 0.80 1.05 e 0.625 0.675
A3 0.39 0.49 L 0.45 0.75
b 0.19 0.30 L1 0.09 0.20
D 6.40 6.60 - - -
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QFN20
D e
N16 N20
Juuuvu -
D S N
) -
+ " O |z + -
() D1 C
N11[D N
bl NG
Top View Bottom View
9
—OOOOTe
< (32}
<
Side View
B Rsb (mm) Rt (inch)
5 . .
Min Max Min Max
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
Al 0.000 0.050 0.000 0.002
A3 0.203REF 0.008REF
D 2.924 3.076 0.115 0.121
E 2.924 3.076 0.115 0.121
D1 1.400 1.600 0.055 0.063
E1 1.400 1.600 0.055 0.063
k 0.200MIN 0.008MIN
b 0.150 | 0.250 0.006 | 0.010
e 0.400TYP 0.016TYP
L 0.324 | 0.476 0.013 | 0.019
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24 RRAER
hiAs H# #id
V1.00 2018-07-06 | &5—hk
. iﬂ- /_\’: H -~ H H -~ H
V110 2018.08.03 1 %Eﬁz%lﬂ 144 % TSSE)PZ’E) PI/I\\ll‘? 16 QFN”zo PIN10~13
2. “3.1.5FLASH ICP #4E”: #HFx “ITAG J7=\
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