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1.1

1.2

1.2.1

A B SCRSHER

k]

A P P N R RN BRI T Ui ) MCU- (il %) R4t
ANER ST IV NP R N et DS

KT Arm® Cortex®-M3 W% IAHX(E S, 1HZS% Arm® Cortex®-M3 $i R &% F
M RTRSE R RO RIS AR AR S VR AR AR 15 225 60 B () 5t Tt

(datasheet); 5k MCU R¥I|A&H A5, FPE28WUs . AMEAFAEIE 0 S H AL
17 7 [ AH S R 0

PEREFS: BRAFHRIRE S IRA R, 7ELLFIESCH, R “Geehy”.
SO IR AL

“EHREAThRRRIR” FN

(1) 22K (CTRL) HAffas, AREFMUH], HREHRME 1 AE 07,

(2)  FEHERAF AR R ARG S AEX A, Zhidal . EN-
Enable. CFG-Configure. D-Disable. SET-Setup. SEL-Select

(3) WERFHFHGS G —BaA FLG DMEX.

(4) HE. BIEEFER, — B V. VALUE. D. DATA, XL ST
Ahnghial, . xxPSC, CNT, JaiH— A InsiE .

1.22 REEKR. BEHRD

A% 1 RW 7405 ik

RW 7= Eicpu %5
read/write AR UL AL . R/W
read-only BAE R e, R
write-only AR B I, SRR e S A w
read/clear BAFAT AT, AT LUE S 1 G RRILAL, 5 0 XUk JER . RC_W1
read/clear BAFAT AT, AT LUE S 0 iERRILAL, 5 1 b e . RC_WO0
read/clear by read BAFRT LA A, Bl B sh RS R TN 0, B k. RC R
read/set AT AR R DLV B AL, 5 0 X IR TE A o R/S
read-only write trigger | #{F] LAEIEAL, 5 0 B 1 filt N FAREG AT B G B R RT_W
toggle B RAEEIE S 1 SRBIEL AL, 5 0 X HbAr JE R . T

Ftg 2 WHFARBEMIERE R, 45

HSCAEFR BEARR RKXHE

figE Enable EN
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i CEFR AR RN
L1 Disable D
TH R Clear CLR
bk Select SEL
L= Configure CFG
gl Contri CTRL

il Controller C
=X Reset RST
(A Stop STOP
wHE Set SET
£33 Load LD
irRlic Calibration CAL

IR Initialize INIT
FH iR Error ERR
IRZS Status STS
% Ready RDY
Bt Software SW
A Hardware HW

W Source SRC
R4 System SYs
ViNsa Peripheral PER
Hbhik Address ADDR
J7 1A Direction DIR
st Clock CLK
LTI Input I
infaut Output o)
H Tk Interrupt INT
Hods Data DATA
K Size SIZE

Brids Divider DIV

T3 A Prescaler PSC

TJeik A% Multiplier MUL
JE 3 Period PRD
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A% 3 BEREIR. S

i CEFR AR RN
ANERAT Al s ) 2 External Memory Controller EMMC
LY e E b Ik Static Memory Controller SMC
A Dynamic memory Controller DMC

SALE P E BT Reset and Clock Management Unit RCM
FHL YR B BT Power Management Unit PMU
B A AEA Backup Register BAKPR

TR ) 2 v s i Nested Vector Interrupt Controller NVIC
AN W A External Interrupt /Event Controller EINT
B AR AL Direct Memory Access DMA

I8 MCU Debug MCU DBG MCU
BN E WL e bl General-Purpose Input Output Pin GPIO
=N oI PN ! Alternate Function Input Output Pin AFIO

JE I 2% Timer TMR
F 1M i 2% Watchdog Timer WDT

ST 1M Independent Watchdog Timer IWDT
WA Windows Watchdog Timer WWDT
S A Real-Time Clock RTC
R 5 S Universal Syn.chronous As.ynchronous USART
Receiver Transmitter
P S i L B 1 Inter-Integrated Circuit Interface 12C
HAT AN Serial Peripheral Interface SPI
Fr B O Inter-IC Sound Interface 12S
DYZE AT~ EBl 42 Quad Serial Peripheral Interface QSPI
il 4 JR 10 Controller Area Network CAN
sl X PN T Secure Digital Input and Output SDIO
4% USBD 1 Universal Serial Bus Full-Speed Device USBD
LU B e e 2 Analog-to-Digital Converter ADC
B B s Digital-to-Analog Converter DAC
R AR 6 Cyclic Redundancy F)heck Calculation CRC
Unit
F risERIT Float Point Unit FPU
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2 RGEEMH

21 RiBEWR. HEHR

Tkt 4 RIERR. giEHE

i CEFR AR RN
e e M R S R Advanced High-Performance Bus AHB
IR A i 2 Advanced Peripheral Bus APB

22 RARERMEE

F RGEE YA RS e APPSR R, PUANBRB B 4 e i
Arm® Cortex®-M3 A #) DCode &2k (D-bus). RZiAZ (S-bus). i
DMA1 #1 DMA2. DU/ 5l 5T 701 2 P SRAM. - N BN AF A7 fitigs . EMMC
1 AHB #| APB [1J#r (AHB/APBx), Hr, AHB/APBXx &E#:FTA 1 APB %% .

X LR R AN 2 AHB B R A R, W R EFTR:
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Kl 1 APM32F103xCxDxE %442

HEHE L]

Arm® Cortex"-M3

JTAG/SWD
(]
el
o
(&}
'S
e
BUS MATRIX
FLASH <i}::i:> EMMC
DMA AHB BUS SRAM SDRAM

AHB/APB1 BRIDGE

o L

AN

TMR2/3/4/5/6/7

e
ja}
o

WWDT

[T
i

IWDT
SP12(1252)
SP13(1283)

USART2/3

(1]
i

UART4/5
1261 (12C3)
1262 (12C4)
USBD1/USBD2

CAN1
CAN2

BAKPR

JELITN
il

AFI0

EINT

GP10 A/B/C/D/E/F/G

ADG1/2/3

TMR1/8

SPI1

USART1

I
i

N

il
111,

AHB/APB2 BRIDGE

K—) DAC
N
EE:
(1) APM32F103xC /™ fhi%H FPU ¥Z mig Hfkik.
(2) HA5 APM32F103xC 7~ it 44 CAN2,
(3) APM32F103xC 7=, JE&HESH EMMC, A#HMSEA EMMC, {Hf5 SDRAM.
(4) APM32F103xC /i, FEEH 54 SDIO, &3A 5 A SDIO.
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(5) APM32F103xC =i, dE&3 IS4 12CL/I3 M1 12C2/4, &HAISH 12CL3, HKH
12C2/4.,

(6) APM32F103xC F=dh i, &5 %A UART4/5.

(7) USBD1/2 RIS, shhbAHE, FrLAPiAS USBD ARERINE T, BI[FE-—B %) R A —4
USBD.
(8) APMB32F103xC /= fh, i FfL2e1hhE, APM32F103xDxXE /=5t dt, G iR L R as1h
fE,
Tt 5 R AR
&R P BH
ICode Bus | i&4% Arm® Cortex®-M3 W% (1147 & B2k 5 INAFHE 25 1. I THlUE <.
EH: Arm® Cortex®-M3 %) DCode =28 5N A s 8RO . H T sy &
F 1] 1k
ARG HEE Arm® Cortex®-M3 W% RSk (MMM 5REHEM.
DMA 2%k | %4% DMA 1) AHB 1458 1 5 MR 4ERE

i %A DMA 7 B CPU i) DCode il DMA % SRAM. Flash 4% K]
). AHB #MNEEIT B AERE 5 RS ERAIE, i DMA i) .

PMEFE AHB FI 4~ APB 2R (a2 LA D% H: . APB1, APB2 [l /& E A
AHB/APB #; | [A.
2% APB 7 as gt ATk 32 fr v M, 15 ] 24 B s 32 iz,

2.3 fiEssust

g A sl B8 4GB Huht, EAMAERRENEZ (BRSO, B
Flash (G EAMEX . RGEMHIX . EIHF). L SRAM. EMMC. &£k
e (A5 AHB. APB 4hst), 38t BARAE BIG 22550 M A 8080 T

2.3.1 #AIX SRAM

NEFS SRAM. BRI DL, B (16 ) sS4y (32 42) Pili. SRAM
(k2 afi k22 0x2000 0000

232 (Bt

Arm® Cortex®-M3 f-fifi#s B AP MLE: (bit-band) X, ‘E#8ANER & A7
a5 X ) B B AT AR I — M. TR B IX BN—AF, A B
X B9 H AR AT 152205 B AR R R0 . AN 27 A7 25 A1 SRAM H5 4k e 55 31— A7
BIXH, VR AT B — B B i 5 AR .

NTHZ i A 2
bit_word_addr=bit_band_base+ (byte offsetx32) + (bit_numberx4)

HE BES% (Arm® Cortex®-M3 RS2 Fiit)

DCode Bus

SR
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24 JBIREE

i+ Arm® Cortex®-M3 W% CPU M ICode Bus (#5451 £k) SRELE A&,
SHEEH R e MRS X JTUE, AN Flash 125835 3. (H)2, APMS32F iz i
BARIISZIL T — MR AIHLE], WA E BOOT[:0151 &%, wLUHA =FA
AR s, B RS AAMUAY A Flash 7746 28 R G AEME 2 R 5, BT LA
M E SRAM JE3l. Bk lE a2 X A7 il 25 4 F G B 1 JE B e 1

R 6 A ICE KT

RS B
R PHFR
BOOT1 BOOTO
T AR B B B 25, BT AR BEbE
TN
X 0 wZ;; AT ML S, B AR RS
T LAZE T/ M X B
ARG ISR B 3075 6] (0x0000
0 1 R
e 0000, {E{59A it 4 AT Iy Huhl- v 2
1 1 N E SRAM HEEAE UG IR X 35 9] SRAM.

(1) Bzh=sEH4E A 0x0000 0000
(2) Flash J54 Hil4 0x0800 0000
(3) RGifEME 2R A ikt OxLFFF FO0O

(4) SRAM [ G k5 0x2000 0000

AP R LA i B BOOT1 A1 BOOTO 5l FAIARAS, RIEFAE R AL 15 s s
BOOT 5l MINAEFF WU N fRFF A7 T MR B B, MU ZCR I, 51 S S sl BiA7 -
WHEPEMN N E SRAM JH 3, IATESR S M ARTSES, AU NVIC [ 535 Z Ak & 288, SRk

[ B XML 2= SRAM .

PR B SRR

WHRKR SRRt Geehy fE4: P~ 2l S5 N IFAFTIAE R GuAA# Xk, Jlid
USRAT1 E A 3IFEF, RILAX Flash fE6 88 EAT BB fE .
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3 Flash Mg 28
R FEAH Flash FIAEESE . 132, B 5. /S5 0RY EBBUERME, X
W B PR AT A DhRE IR
3.1 RiEEWR. BEHRR
T 7 RIEBER. 4B RID
SCEFR AR EXHE
IR A7 A7k o s 1l 2% Flash Memory Controller FMC
3.2 TERME
(1)  Flash {454
® ATEAEIX . 5 R
o I{ifirX AEix =N 512KB
o [EEHFNAGAAEIX . SEIFTT
® ZGATEIXEE K/INA 2KB, 17/ BootLoader F£f7. 96 fiiME—
UID. FAZG1X A8 {7 L
® EITHT X AR K/ 16Bytes
(2)  ThEEUH
® {1HY Flash
® 11/} # Flash
® 5 Flash
® /5 {&¥" Flash
® it E IRy
3.3 Flash FiEa41
%% 8 APM32F103xCxDXE 417~ & Flash 171 45 s
e 2 HuhkSiE AN ES D)
FEA7 R Pl 0x0800 0000 - 0x0800 O7FF 2K
FEA7 b P 0x0800 0800 - 0x0800 OFFF 2K
F g 2 0x0800 1000 - 0x0800 17FF 2K
F g 3 0x0800 1800 - 0x0800 1FFF 2K
FEA7 R
AR 7 255 0x0807 F800 - 0x0807 FFFF 2K
e RGTEIX Ox1FFF F0O0O0 - Ox1FFF F7FF 2K
EFSE:S I O0x1FFF F800 - 0x1FFF F80F 16

vE: APM32F103xCxDXE R 7= fi ) £ A7t BB & T B E AL AR P L 1) Flash &6 K.
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3.4 Flash &3 TheE Ui A
RN FAEE RS . BRI (B RGMAMEIX . EIFT) EE, afhE. 5.
BB,

B Flash 4% 42, (BRI . 5. WSEESINH: REAEXE
W EEAN, AP EREE, ANGZERE. 5. BERY.

3.4.1 ZE Flash
Flash fZfif 28 v B34k, 2H Flash 52 UL R B 52

SR

B AN [ 1) 28 G ) A 5 T A [0 7 28 5 e 30

® 0 NERFAW: 0<ARGN4H<24MHz
1 AR 24MHz< & G £h<48MHz
2 NER . 48MHz< R i Eh<72MHz
3 NS . 72MHz< R S 5 <96MHZ

BMEFX

AR ERPUE S, RER R AL IUIGEAT X A 33T 0T W PG A7 I e 1
APM32F103xCxDxE #%1//& 2x128 fir; HA RS A1 AHB I 5 —E H R 4
B/ T 24MHZ I 4 BERC BT R B A -

8 W
E 5 LA D FERS AT F 0 i) e RGEmT AT AHB I 8 —380, H R4t
I Bl 8MHz A% 8MHz A4 REf I V51 Flash, & MAZUAE T AR

342 TR
3.4.2.1 BEFMHEH

FMC SZRFITHRBRAEE 8RR (i BR) PRl s 20 A7k X P BT a6 1 e v
(BRI OXFFFF) . FF7EXS Flash #ET5 NAT, 821065 N ik 02 5 ik
ITHERRERAE, H S AR EHE AR OXFFFF 2 fid ik — N fE T iR .

TR TR
DU B AR AR AR P S 356 10 2 A0 DX DT HEAT IS R B, A0 RIE SRR ERIK U0
AT S o

LW TR ER (BUNAEEANRAE) 4515, FMC_STS # {7431 OCF K #E
fir, #JTE T OCIE MR fid A — AN RAE e b . I 75 B0 R A R P 4
B DA A R T A DX AT AR I I AT AR A S PR Rk ) o
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F A B

Fr BRI R 2 Flash EAEREIX NI AR s br, FER S AAH X
A Sl A B, R AR I 5 ZERp AR R, DA S R A 3 S E A &
Ko

3.4.2.2 BEXFMEHR

FMC 3t A7 X 16 A2 (7)) FdRs5 N, nlik#Eid Debug.
BootLoader. F&-#E SRAM HigfT. B E O 3R 1 T 45 7 20 b e 75 12 B4
BRI

NRES AL, TEAESAATGE H IR S O ydg ks, HREER, W
BNBHE RO FMC_STS w74+ 1) PEF (2 E717. % H B AA 2 S R I,
B ANBHE RO — A5 R4 R (FMC_STS i) WPEF f2&"17).

3.4.2.3 ZISHFY E AR

INAZ /5 GR A FH DA 1E AR08 H MG 20 A7 X ARAD sl Bals, 8 F g T 4 1152/
AR E . X T APM32F103xCXDXE Z517 i, /5 R4l FE A 5
fifE 2 51 (Bl 4KBytes).

ARy

B BRI READPROT ({EBLE WAL Flash GRIM 0 . 4% — B
% JTAG/SWD £ M B try, # EREAEEN: BN, RGBSRk
% READPROT {i k% OxAS5 SMKMERAERS, TR SR, Tk A7 Gk
RN Z; READPROT {64 OXAS I, fil#BRErY", AIEeIX EAFERIGN A, F£
R BR ORI 2 i A — A B AF R A SRR A, DAB LR ORGP BRI A AR R

CLSA

Al B AR WRPO/1/2/3 FRIAE SR S BT 3= AR et N i T T 5
PRy s, SRP IR, FAAE XN T B AE AT 7 A R B 2L

3.4.2.4 fRPN I e A

2A7i)5 FMC ] FMC_CTRL1 &8 tiff8ie, thifApeE#% FMC_CTRL1 47
BNERAE, AU B IER BT ] FMC_KEY 5 AN 18 SRl FMC.
KEY {H1F:

® KEY1=0x45670123

® KEY2=0xCDEF89AB

BRI NI R 1R B 35 2 AR N AR, 17 FLS FMC K4t
€, BT FMC B /ET0R, BRI N IREAA Refdlr. FH P tar DUl 42 &
174% 2 (FMC_CTRL2) i LOCK £ 5 1"k #4812 FMC.

F P AERRIR Flash gafesi e b 2% e “Flash @8 — F 9 f2— Flash B8
BBEAT, LIBSAE Flash HifEiR(E45 A S, B Flash R L8 R i A - ACS/
Bl AME S X -
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3.4.3 BETFE
3.4.3.1 BRI ET

TRFEERRTIRE, IERRRETU IR (BURTUE TS NERE) S,
FMC_STS % 17#%f) OCF ¥4 B A1, #JTIE T OCIE rhbi K fih K — ANAE 58
T
3.4.3.2 BikESr
WEIFH 1 8 ANAIEC B 75 3 H 5 N ThE .
3.4.3.3 5B FET

BRURAS T, 0T U020 T UL FLRE S5 0. BT T 5 M 175 B
LRI HSCTEAE FMC_OBKEY 5 NERIYETSI (5 L8 —F), b
RV G 54, FMC_CTRL2 %73 1) OBWEN (bR V5,
BRI GO L 5 B

3.4.3.4 fRYHIB IR F T

ARG RNFERI T FBONE THOEIRE, AT IEH R A REf2 ok 1
T WIS INAF AR B R S AE KEY (5 A& FMC_OBKEY /7 #%
1A & FMC_KEY & A7 8. I3 A SR fr BB, F - BRI E R
FRBBOET T IEE, TERGRE N A R 2 R

3.5 BT EHFAFRIIREMIR

IR P SR 7 S L SRR TR, B E h 8 S al e B AR
WIHZ AU R FERIRARGRAG, LT R E i $] FMC_OBCS
A FMC_WRTPROT & {4 (X717 HA RHRPCE S| FMC Jah A4 =&
HO. EEMBGS RS, & HIEAAECE 7 5 e AU A ANV A L, )
W —AEBFATHR (FMC_OBCS 274+ OBE A E"17), [N A5
KB “OXFF”, IETIX 16 T EE I MR,

R 9 I

bt WEIRFH IRE | RIW yeeid
Ox1FFF F800 | READPROT 0xA5 RW | BE{R{FTLE
Ox1FFF F801 | nREADPROT Ox5A R | READPROT #{H %
FH P T
{7 0: WDTSEL

0: MWELEET M
1. BAEITMN
Ox1FFF F802 UOB OxFF RW | £ 1: nRSTSTOP
0: it Stop B =4 {7
1: 3N Stop B U A= A Ar
fi7 2: nRSTSTB
0: ik Standby #0724 E A7
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Hhhik BIFHT VIEE | RW TheedhiR

1: @\ Standby B A= R E AL
[3:7]: 4%

0x1FFF F803 nUOB 0x00 R | UOB ##%fHUx

0x1FFF F804 Data0 OxFF RW | P47 0

0x1FFF F805 nData0 0x00 R | DataO ##f7HUx

Ox1FFF F806 Data OxFF RW | F P #4575 1

Ox1FFF F807 nData1 0x00 R | Datat #f7HUx

Ox1FFF F808 WRPO OxFF RW | SR LE 0

Ox1FFF F809 nWRPO 0x00 R | WRPO f#%f B

Ox1FFF F80A WRP1 OXFF RW | SR E 1

0x1FFF F80B nWRP1 0x00 R | WRP1 #{7HUx

0x1FFF F80C WRP2 OXFF RW | SR HE 2

0x1FFF F80D nWRP2 0x00 R | WRP2 #{7HLx

Ox1FFF F80E WRP3 OXFF RW | SR E 3

0x1FFF F80F nWRP3 0x00 R | WRP3 % {7 HUx

R ARG E A AU AE " OXFR I, 5 Ao B Ao AN 2 k4T UL RS SRR

Kt 10 EH X E RY WRPx Dhfgdtiid

FEaAR

ThResg

(2KB/T1)

APM32F103xCxDxE Z %17 i

WRPx H 14— bit Sz EFMEX 4KB (2 T1) Hubk g5 R

0: JFEERY
1: RIFR SR

WRP0: % 0-15 T
WRP1: % 16-31 11
WRP2: # 32-47

WRP3: Bit0-Bit6 1%l 5 48-61 T1;Bit7 %l %5 62-255 T

TER: Flash 8/'5 (RIPHCE R AL, RS R SOEHI E R AN, TR

3.6

FMC 7722 bl il &

el 0x40022000
FHs 11 FMC Z 47 o5 His 31k e i

TR i3 PR
FMC_CTRL1 P A7 2R 1 0x00
FMC_KEY Ko AT o 0x04
FMC_OBKEY I A AT 0x08
FMC_STS WA 0x0C
FMC_CTRL2 PR AEA 2 0x10
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TG ik DrE ik
FMC_ADDR INTE L Z s 0x14
FMC_OBCS BT 1 S LIRS 7 4728 0x1C

FMC_WRTPROT BRI 0x20
3.7 FMC HFE#TIeeHR
3.7.1 #EHIFHFEE 1 (FMC_CTRLD
fmFgHiht: 0x00
S Aiff: 0x0000 0030
LI, 2R RW Eii:3o)
ficl B 245 A ] (Wait State Configure)
000: O NMEFFFEM, 0<RGHh<24MHz
2:0 WS RW | 001: 1 MNEREHRA, 24MHz< R 4R $<48MHz
010: 2 NEEFFEW, 48MHz< RS #1<72MHz
011: 3ANZERHFFM, 72MHz< R GiH £1<96MHz
fiifg Flash &1 (Flash Half Cycle Access Enable)
3 HCAEN RW | 0: Z&if
1: ffifk
fHEHE T ZZAEIX (Prefetch Buffer Enable)
4 PBEN RW | 0: Z2H]
1: flige
THELRAZ RS AR E (Prefetch Buffer Status Flag)
5 PBSF R | 0: &bTXMIRE
1: TR
31:6 73]

3.72 xEpFHFHFEH (FMC_KEY)
fmAsbt: 0x04
FAE: 0xXXXXX XXXX

bLis; LR RW i)
FMC <875 (FMC Key)

31:0 KEY W 5O By T R (1 DG BE 7 AT LA FMC, XS0 H REHAT 5 1
1B, PATEARAERRE 0,

3.7.3 BEWMFTXRBFHFGFS (FMC_OBKEY)
{}F?]ﬂ:zf@,ﬂt 0x08
EAME: 0xXXXXX XXXX

ALHR 2R R/W i3
IETFHT T (Option Byte Key)

31:0 OBKEY | W | 5 )X Sy B s i 008 7] DU RRIE T 77 SHAE Ble, xsefr 1
REPIT S HAE, BUTELERAERS R [H] 0.
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3.74 REFHFSHE (FMC_STS)
bk 0x0C
SZAME: 0x0000 0000

PRI, B S RW Hig
frofigbr & (Busy Flag)
0 BUSYF R | SRR EAERATINAERAE, X RAEHAT SHAE, AT ERIERT
IZ[E 0.
1 TR
4 (mys = ;‘?L:\ H
9 PEF RIW ﬁ%i{fal?‘%ﬁ—% (Programming Error Flag‘)‘ - ‘
Huh A BB BT BN S “OXFFFF” I, Ak ik B AL
3 3
o o ) )
4 WPEF RIW ET%TF%EHJWM (X’Vnte‘Protectlor? ‘Er‘ror Flag) \
Mg FLASH BUS (R4 bk, %40 e R 47
BB bR E (Operation Complete Flag)
5 OCF R/W
2 FLASH BRI/ S 8 58Ut fd A B AL
31:6 e

3.75 #HIFEFEE 2 (FMC_CTRL2)
fmFZ k. 0x10
HAi{E: 0x0000 0080

AL 2K R/W b
Q (=}
0 PG | Raw | W (Progam)
ZALE 1 31T Flash ZmfE 41k .
T
] PAGEERA | RW ‘J‘\}%BT (If’age Erase)
ZALE 1 AT TUEERR .
5 MASSERA | RAW :%\%)ﬁ?%f‘%\(l}/{ass Erase)
A E 1 AT R .
3 ]
p=Ei=N Iﬁe—»—w .
4 OBP RIW ﬁ%ﬂi )\‘%E\(opt\lcﬂ Byte f’rogram)
A E 1 AT IR AR R
RIS i
5 OBE RIW *f%iffﬂi j %11 ‘(Opﬁtlﬂo: Byte Erase)
AL E 1 AT R BB R
I3 24 47 [ i,
5 STA RW ?f%l&iﬁ%?ﬁﬂ%f’ﬁ (Start Erase) - ‘
A REEH AT E 1, 74 STS_BUSYF fi7i5 0 I & fiz.
‘IJ.i:—‘—»
7 LOCK R/W %E (toﬂ() s . e B o
A REES 1, ZALE 1 %R FMC fl CTRL2 Z A7 23 48 5E o
8 {R
ap Iﬁe—»%j o . .
9 OBWEN | Rw ﬁ Hmlﬁ DI ‘%f%{’ﬁ iiptlon ‘Bytve Write Enable)
MZALE 1B, JERIUET AT DA R
4=k (Error Interrupt Enable)
. Ak L
10 ERRIE rw | % “it%ﬁ
1: fEREP T
24 STS_PEF=1 5k STS_WPEF=1 i}, &% =EF Wi,
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OAEE &% R/IW R
11 fREE
{FREERE 2 P W (Operation Complete Interrupt Enable)
12 OCIE RIW 0: #AE5ERH WiAA
1 i se b b AE
24 STS_OCF=1 ), #&E =4 H Wi.
31:13 fREE
3.7.6 Huh#%7F% (FMC_ADDR)
ImFs k. 0x14
S ifH: 0x0000 0000
%5 s A SO S a0 e 3 gl TOEERe, 7l il B %S A
8o
BLHE 2K RIW 3%
Flash i3 (Flash Address)
31:0 ADDR W | EHAT RN, %0 S NERARAO L, (EREAT TR IRRY, %A
BNEHERR T
3.7.7 EWFEHERHMRESFHAS (FMC_OBCS)
R ihdt: 0x1C
SAifE: 0x03FF FFFC
G R AME S B IR R I EUE A O OBE AL R AL 5 N4k i)k I
FHHUE A E R R E R B — B g R A k.
LA 2R R/IW £}
I 7Y% (Option Byte Error)
0 OBE R | 1: FOn#RAEsi 15 /e M BURERITE, & fmer
oA U= (E 3 ) ‘5 N\ OXFF
R4 (Read Protect)
1 READPROT | R
10 FoRNAEAE TR RS
Fi P iET =75 (User Option Byte)
1% B F OBL HNER I - e B2
9:2 UOB R @ 2: WDTSEL
£ 3: RSTSTOP
fi7 4: RSTSTDB
fr[9:5]: AKH
17:10 DATAO R | Data0
25:18 DATA1 R | Data1
31:26 fRE
3.7.8 EfiI&FFs (FMC_WRTPROT)

Az il 0x20
Sfif8: OXFFFF FFFF
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LI vy

Eiipy

31:0 WRTPROT

E{#4" (Write Protect)
0: A%
1. B
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4  SMEFEAESRIZEHIEE (EMMC)

APM32F103xC & #f7~ i if# ] DMC.

41 RiELER. BEHR

TAg 12 RiGEMR. 45 H#HE

HCERR SRR HEXHE
A BN LAEGif 25 Static Random Access Memory SRAM
R Read Only Memory ROM
DS BENLAE A 25 Pseudo Static Random Access Memory PSRAM
BEALAE B 25 Random Access Memory RAM
[F22 B BEHLAE 4% Synchronous Dynamic Random Access Memory SDRAM
2H Multiplex MUX
T Width WID
N7 Flash Memory FM
P i) Access ACC
6 Wait W
(=R Signal S
et Polarity POL
Y7 Asynchronous ASYN
RK Burst BURST
B Timing TIM
fEA Setup SET
(7S5 Hold HLD
s Empty E

4.2 EMMC i§fid

EMMC 1135 SMC GEASfEfEIH25). DMC (& fRiEfsmlas). SMC fiiids
#] SRAM. PSRAM. NandFlash. NorFlash. PCCard, DMC ##i SDRAM.

4.3 SMC f&i4t

SMC & AR B R A AF A 22 1AM 7T LR AHB A& {5 5 Fe e B3 24 10 4b
B WEAFAE DY MERRDR, B R R P AN FI R ) 77 ik 4%,
Frfe (S s X gy s AW 2R U5 1 — ot AME T L ke

B, IR g A DAE A
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4.4 SMC EHIEE

SMC T34 HAERsr: AHB B4k, BB 575, NORFlash #5428 .
NANDFlash/PC <&l 2 AR 3 10, BARRE a0 T K-

K 2 SMC #HEK

NORF |ashfE S 2RES NANDF | ashf& = PCEES

—~

=

[am)]

< — —
— = o iy NN
e E—~ ™ m | a e -
< O Lo Lo — — o =N W
— N~ N o~ @ @M = Mm = HFmm o O o m
Mm a3 Mm 42 |_||_Jo§3 o = zZ O O H H H oA
= = =S = 8 = = = SRR A A S
O v O O o v O o O o O O O v LU O OO LU o
= = = = = = = = = = = == === = E =
“”v nn v wm »v 1 Yo wn " n " v v v 2 !y nm

NORF | ash#z31 38 NANDF | ash/PC-R4%41|38

B EEHHFR

P QER R Ear Ikt SMCEINVICH
HCLK ﬁ u H B

| AHBRAZE

4.5 SMC jfsHid

451 SMC A Hn

SMC /2N CPU it AHB 28775 i AT S G 8210, 78 AHB =4k L,

32 K FE B (B E il s W O 2 1) 16 58X 8 A7 E . N T ARIEBER AL i )

—FPE, SMC 7EX AN 13 5 R i 75 228 M DL A -

(1> AHB V5 ISR 96 B 25 T A7l a8 200 90 FE I, Wl IR A&y, A Il

(2)  AHB Vi R ZM 8 96 FE R T 17 28 B0 ve FE I, B 3R U ) B E DD pl
55 s ve B — ST AR

(3)  AHB Vi [ AMBEHE 96 B /N T A7 il a8 200 T FE I, W SR AN 76 o3 B 7
TEBFINEE, AT DU I A A R A B e, W)
AARFEEE, R i,

452 AR A HHEBRGT

SMC K Sl v 8 73 R AR, AN RO A7 Aot B il A R B AR e o, L AR
PRI TR
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g 13 ShEEB S BB R

ek Sk ZERU S SRR
0x60000000 OXBFFFFFFF FEfifH 1 (4*64MB) NOR/PSRAM
0x70000000 OX7FFFFFFF TEfifH 2 (4*64MB) NAND
0x80000000 OX8FFFFFFF TEfifH 3 (4*64MB) NAND
0x90000000 OX9FFFFFFF FEfifb 4 (4*64MB) PC &

45.3 NOR NEF PSRAM
4.5.3.1 Huhknst

g 1 B T4 % NOR/PSRAM f7#%%, W4k 4 Bt 64MB [FI1Z5 KN K/
Xk, & X EGR T HADDR[27:26](ME, FAR(S BT

g 14 A1 kU

HADDR[27:26] REMG L SR Hk X I
00 0x60000000 0x63FFFFFF X 1
01 0x64000000 0x67FFFFFF X d ke 2
10 0x68000000 Ox6BFFFFFF X d ke 3
11 0x6C000000 Ox6FFFFFFF X Ik 4

HADDR & 75 B B M A7t 2 10 A 36 AHB Hhbb2R, e i ihhl, (ER4MT
A — SR A VTR, AL 2 I A — B O, R T i
TP A B, SMC 28 M T SR AU AT AR S Fr i %2 .
® U HNERTEME B EIE %5 BE N 8 iz, HADDR[25:0]5 SMC_A[25:0]%}
%, 1 SMC_A[25:0]5 717 il ws Hu ik 2840

® USMITEMESLHR A 16 Az, HADDR[25:1]5 SMC_A[24:0]% i
HEH:, T SMC_A[24:0]5 4517 it s b 28 4H3%E

4.5.3.2 D5 SAEHI R

7B 1 32 #F NOR Flash. PSRAM. SRAM #1 ROM 4Miif7fifids » A7fitik 1
(R VYA DXIRARAAAE XS B 1) i35 NE[X] (x=1..4), Fra HEfE 58221,
BARE MBS R IIREMW T -

#H# 15 NOR Flash #1115 5

SMC 55 &% B5Hn Thek
CLK i 4 [FP I BiE
NE[X] vt RERES, x=1.4
NOE i BAEREE S
NEW it L&A ERE
NWAIT PN NOR [NA#Z3R SMC #5115 5
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SMC 554 & BEHH Thee
i A Al25:01& 56 bt 2 2
A[25:0]
i SH: A[25:16] M 2%
BN B BB 2k
AD[15:0]
PN S A BE S
NL (=NADV) ingad] HhtH s 5
*£H 16 PSRAM #1155
SMC 55 &K E5 AN TheE
CLK i FLHAE S
NE[x] i Frikfss, x=1.4
NOE Lingad] AT RE(E S
NEW it g
NWAIT LTPN PSRAM Z 3k SMC %4555
A[25:0] i H bk i 28
D[15:0] PNl XA B A 2
NL (=NADV) Lingad] Hhbf s S
NBL[1] Lingad] T R
NBL[0] Lingad] Rt fE
VR RIS S S R B AL R BN, i SR A G SR N BRI
Ak,
NOR Flash/PSRAM #2325 AN A7 2 1R 4L T W 9mfE IR 7548, R E&S
B~
F¥ 17 A mFER) NOR/PSRAM i F2%
e 24 Thee UL HAr BN | ®&K
RN A — L TENG 2SI b 3 1
% LR A 2 17
HE AL T R I b s (CLK)
A7 A% U7 170 (RN ) 34
b o A3 PR T (CLK) 5 AHB i 4 )# [F25 2 16
Eelile R
pus2 S -1nalil SRR B A P T SeLEE DR AHB I i 1] 1 16
MRS | SRS B A S (HCLKO 2 | 256
bk A5 fRF B ] HhE SRR BE (S TR S35, EH10 2 16
Hiuhik 2 37 R ) Hbhk 23 37 B B R 1] b 1 16
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454 NAND NFEARI PC £
4.5.4.1 Huhkmsf

1Ptk 2. 3 A1 4 K5 TH NAND [NA7R1 PC R, [RIFEAERE 7Lt o)
NSRRI IX R, AR DA B CRAN—FE, Bk Al 3

Tk 18 1Pt 2. 3. 4 Huhikmist

SMC f5fi sk ] et bt gt
B 0x70000000 0x73FFFFFF

FEitE 2-NAND [A 77
Jam 0x78000000 0x7BFFFFFF
g 0x80000000 0x83FFFFFF

2t 3-NAND [A 77
JE e 0x88000000 O0x8BFFFFFF
i 0x90000000 0x93FFFFFF
{rfifth 4-PC &t 0x98000000 OX9BFFFFFF
/0 0x9C000000 OX9FFFFFFF

NAND [NAEAEfif B b SCEEAR 7 15— 8043 X3k 4 7 =N, i83d HADDR[17:16]
RIEPEXS A FHGEAT VTR, = AN BRI 7 R L a0 3R

F4% 19 NAND fEfidki) o)

HADDR[17:16] Hhhk i AR
00 0x000000-0x00FFFF Kl P
01 0x010000-0x01FFFF LIRSER
1X 0x020000-0x03FFFF Huk B

JysB NAND A7 SO IE R S, 24 UL R PRk
® [ fFfifds KIL AT S
® [ FEAR AL EER E R
® LS HE

Xt I ) =25 A R R AT A UL (X N A7 il b BT 23 B =AM [ A7 A A%
i SN iy QB NAARL i A s TR A7 fif s ACIE L IE A 2 At ik ROA IR A B3
hHE s SRR ERABIER TS, RES AL E NAND fINFRRTT, XN
BT b5 2 PE M BRSO\

4.5.4.2 #OfESAEH| 3

NAND/PC 4zl #45 nl LA 6 = AN 7 E, f7ifkk 2. 3 32#F NAND Flash, f#i#
B4 TEFPC Rk, =AMEEHRENE & B IERES, BAE 0 &IhEgn

T
2% 20 NAND Flash #1055
SMC £ 5 8% B5HM Thie
NCE[x] Ui FiEfES, x=2,3
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SMC 554 BEE5HH ThRE
NOE (=NRE) i RS S
NEW it HEfEE Y
NWAIT/INT[3:2] LTI NAND Flash g/t NE 5
Al17] i NAND Flash Hili-8i/7{Z 5 (ALE)
A[16] ot NAND Flash #ir & 8755 (CLE)
i N 8 HiSZH: D[7:0]% [ Hbtik/ s e 28
oHedl LPNE i 16 72 H: D[15:01X% a) Hhdk/ %48 1 2%
& 21 PC REEOES
SMC 554 F% (EREpIRL Thee
NCE4_1 i FisfES 1
NCE4_2 i FEfES 2 GEHE 16 Arsk 8 Sl
NOE i PR
NEW fi GRS S
NWAIT PN PC REf5ES
INTR PN PC Rl {E %
CD PN PC -~ =
A[10:0] it =2k
NIOS16 A 16 ArAL 4 1/0 2SR AL M vi e (2
D
NIORD i 170 7 a) it A g
NIOWR i /0 Z= () S Afi fg
NREG i T 36 P 2 1) B TR 1 2 T ) e 4%
D[15:0] LT TN L 1e H A A 22

NAND Flash/PC R4zl &4 shil i as 2 it 7 il g2 Fr 28, AR5 2%8

R
KH 22 A% FE NAND/PC R F2:5k
BH Thek BERE BT B/h BR
TGS HOE MLk | R BhE 1 S R 2 2 o s PR . . -
5 PR i) SIS (] B
BE, A/‘\élj:]: N —»t i N H‘ % ER
T SRR IR ] kﬁii A ffﬁm L iw{ AHB i it 1 254
17t 98 S A 1] 95 HH 0 5 e ) s 2 256
TERE BRI IA] | R H i A 2 B ST M ik o e s B 1 255
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4.6 SMC FFaSHhhk st
Fek% 23 SMC - A7 2% Hh ik e 5
X A iR fRAEHhhE

SMC_CSCTRLA1...4

SRAM/NOR [NAF Frida | & 7 as 1...4

8*(x-1),x=1...4

SMC_CSTIM1...4

SRAM/NOR [NAF Frikhl & f7as 1...4

0x04 + 8*(x-1),x=1...4

SMC_WRTTIM1...4

SRAM/NOR N7 5N FFaff7as 1...4

0x104 + 8*(x-1),x=1...4

SMC_CTRL2...4

PC R/NAND [N 174 & 748 2...4

0x40 + 0x20 * (x-1),x=2...4

SMC_STSINT2...4

FIFO RS 54725 2...4

0x44 + 0x20 * (x-1),x=2...4

SMC_CMSTIM2...4

B FIAE Al 22 [ e 27 A7 4% 2.4

0x48 + 0x20 * (x-1),x=2...4

SMC_AMSTIM2.. .4

JE A il 2 R P25 A7 4% 2.4

0x4C + 0x20 * (x-1),x=2...4

SMC_IOSTIM4 /O 73 [H] B} 7 25 A7 45 4 0xBO
SMC_ECCRS2/3 ECC 45 %1758 2/3 0x54 + 0x20 * (x-1),x=2 & 3
4.7 SMC FAHRIeeHR
4.7.1 NOR [NFF1 PSRAM #7758

4.7.1.1 SRAM/NOR [AfZ 7 #5575 1...4 (SMC_CSCTRLA1...4)

ks tudl: 8*(x-1)x=1...4

S A{E: 0x0000 30DX

PR R/W Ei::p%
i G X B B 77 % 25 Ht (Enable the Corresponding Memory
Bank)
0 MBKEN R/W 0: # I
1: ffige
bk BB 2 (Address/Data Multiplexing Enable)
] ADMUXEN RIW %A% NORFlash il PSRAM 5 24
0: %A1k
1. MR 16 A7 FNEHE 36 A 3o A 48
il B A7 #4258 (Memory Type Configure)
00: SRAM. ROM (Bank2~Bank4 517 )5 (I ERIALED
3:2 MTYPECFG RW | 01: PSRAM
10: NORFlash (Bank1 & {7/5 fIERIMED
HoAb PR B
AC B 7 it 28 B85 2 248 % £ ( Memory Data Bus Width
Configure)
54 MDBWIDCFG RW | 00: 8 fiL
01: 16 fiL
HAbLREE

www.geehy.com

Page30




AL 2K R/W Hiik
fiifE 15 1 NORFlash (NORFlash Memory Access Enable ))
6 NORFMACCEN RW | 0: %51k
1. ffife
7 (3]
RES RIS (Burst Mode Enable)
8 BURSTEN RAW FEFRPB AT, W AE RO AR A7 1) A7 %
0: Zxik
1. flige
fic B 4515 51 tE (Wait Signal Polarity Configure )
9 WSPOLCFG RW iZﬁW?%%?iTﬁﬁTﬁ%zo
0: LA
1: @A
fEREAENTFF IR KA (Wrapped Burst Mode Enable))
10 WRAPBEN RIW i%ﬁﬁﬁ%?ﬂﬁﬁ?ﬁ&m
0: ARiF
1: RoVF
fio B SR (Wait Timing Configure)
WAL F SR IC B A7 i #8 2 AE S APIR AT — N 1728 NWAIT 5
11 WTIMCFG RW | 5, RSN, ZAAE RN T AR
0: NWAIT {5 5 7E 5545 1 10— Eds A 14 3L
1: NWAIT 55725545 110 A 2L
flifit 5178 (Write Memory Enable)
12 WREN RIW ZAH RAE R SME papE iR SEC T (B
0: b5, {[W~=4—A AHB fii#
1. 5
ZEAE{ERE (Wait Enable)
ZALFRAERE NWAIT (5 NERPRA, SO ER KB
13 WAITEN RW | FHR.
0: %A1k
1. flife
f#fed MR (Extended Mode Enable)
YRR, Al SMC_WRTTIM 27 /788, SCELEL. 5 {F
14 EXTMODEEN RW | FIAFRIE FHIZhEE
0: Zkik
1: flige
& g 7 2B A% % B ) ) 4 47 /5 9 (Wait Signal During
Asynchronous Transfers Enable)
15 WSASYNCEN RW | %A FRAE B W U] SMC AT I NWAIT f55

0: 2%11
1. {figk
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BL I, vy

R/W ik

18:16 | CRAMPSIZECFG

RW | 010: 256 =5

fi. & CRAM T k- (CRAM Page Size Configure)
000: 4% UL [ 1 S i B 2R o 4
001: 128 =71

011: 512 %
100: 1024 57§
HAth: R

ffife5 k'S5 PSRAM (Write PSRAM Burst Enable)
AL B S A 1 R D 5 R AL ST AL

19 WRBURSTEN R/W
0: BHAEANFDHN
1: A AR
31:20 R

4.7.1.2 SRAM/NOR [R7F F &R 7 & 7% 1...4 (SMC_CSTIM1...4)
e Hbl: 0x04 + 8*(x-1),x=1...4
S Ai{: OXOFFF FFFF

BL/ 22y i\

R/W

(P

3:0 ADDRSETCFG

RW

fic & b3k @S2 ] (Address Setup Time Configure)

{UGEHF SRAM. ROM A5 a5 AU NOR [N fF4#1E.
0000: 1~ HCLK B %h A #

0001: 2 4~ HCLK A %h A

1111: 16 /> HCLK B % & #

e FERPERAES, ZSETCE S IRZ0N 1 ARG a5 I o 3

74 ADDRHLDCFG

R/W

ficl & Hhl R F5HA] (Address-Hold Time Configure)

{LiEHF SRAM. ROM 5720 52k 55 F K NOR [N 734
0000: fREH

0001: 2 4~ HCLK B %H & #H

1111: 16 /™ HCLK H%h & 1

e FPEAES, EZSBEE L, B4 1 LG

15:8 DATASETCFG

RW

fic B i 22 52 ) (Data Setup Time Configure)

{iEH T SRAM. ROM 535 B4 5 I NOR TAAFR1E
0000 0000: f#%F

0000 0001: 2 4> HCLK 4 & 8

0000 0010: 3 4~ HCLK A% & 38

1111 1111: 256 A~ HCLK i J& 11

19:16 | BUSTURNCFG

RW

o B A 2k Pk E ) A] (Bus Turnaround Phase Duration Configure)
IXEeAT R B — R R R A B 2k E R IR A, UE TRk
B NOR N7 #:1E

0000: 1 /> HCLK Fi #f & 11

0001: 2 4~ HCLK %4 & 1

1111: 16 4~ HCLK B £ /&
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BLl B RW R
fi B A &4 4345 &2 . (Clock Divide Factor Configure)
CLK 3k H HCLK [, IXsefr FRECE CLK I #his 155 1A
R, UEA TR,
0000: f4H
23:20 | CLKDIVCFG R/W | 0001: 2 434fi
0010: 3 734
111 16 /34
e 7EV A 25 NOR 4%, SRAM B ROM I, #SHT .
fic B 53 (R FEA ] (Data Latency Configure)
XA FE SR B TE 1S — AN B i S5 AP 2 L E &
FF [ 2B 98 A5 2 NOR [N AF A
0000: 2 4> CLK 4t 1
27:24 | DATALATCFG | RW | 0001: 3 4~ CLK i %4 #A
1M111: 17 A~ CLK i 3
vE: 7EVT 55 NOR [Hf7. SRAM B ROM I, %Sk, #iE
CRAM I}, ZZ¥h 0,
fid B 5515 A (Asynchronous Access Mode Configure)
{XAE SMC_CSCTRLX @i f72% 1) EXTMODEEN 74y 1 B 4%
29:28 | ASYNCACCCFG | Raw | 00¢ ITIBLA
01: Vi B
10: Vil C
M. Vil D
31:30 (3:

4.7.1.3 SRAM/NOR NS F&5 %% 1...4 (SMC_WRTTIM1...4)
fRfsHiht: 0x104 + 8*(x-1), x=1...4
SAi{t: OxOFFF FFFF

LI B4 RIW Ei::3%)

fic. B bk 72 37 R] (Address Setup Time Configure)
& T SRAM. ROM Hl5t: 40 i 4 52 A0 NOR A7 #1
0000: 1 4~ HCLK i 4 &

3:0 ADDRSETCFG | R/W | 0001: 2 4~ HCLK i} 4 & 31
1111: 16 4> HCLK B+ %t J& 31
E: FRPERAEY, ZSETCE S IRZ 1 ARG a5 I o e 3
fic B Mo bk fRFFA ) (Address-Hold Time Configure)
SU&EH T SRAM. ROM Hl5: 0 i 4 52 A0 NOR A7 #1
0000: f#f

74 ADDRHLDCFG | R/W | 0001: 2 4~ HCLK K% &3
1111: 16 > HCLK I 44 & 3
d: FBERAET, ZSHTE L IRE N 1 DM EAE S E
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ALz P R/W R

fic & $7d rAA) (Data-Setup Time Configure)

& T SRAM. ROM #5225 i 28 55 RS0 NOR N A7 #:1
0000 0000: 4

15:8 DATASETCFG R/W | 0000 0001: 2 4> HCLK k%4 JE #A

0000 0010: 3 4> HCLK I 4 J& 3

1111 1111: 256 4~ HCLK i

fic B M2k Pk & i fa] (Bus Turnaround Phase Duration Configure )
XAy FH SR AL E — R AR F TR SR M AE IR ], SUEH T8k
SR NOR N FF4EAE .

19:16 | BUSTURNCFG | R/W | 0000: 1 4~ HCLK i 4 & H#i

0001: 2 4~ HCLK B 4H &

1111: 16 A HCLK i & 11

fid#E CLK {55t #h 45tk (Clock divide ratio (for CLK signal
Configure)

CLK I &by th{5 5 A, A HCLK JA%ERR .

0000: 1%

0001: CLK JAH#i=2XHCLK J& #

0010: CLK JAHI=3 X HCLK J&

1111: CLK JH#1=16 X HCLK A # (EAL/EHIBRIMED

7E 5225 NOR Flash. SRAM = ROM i [ #z0F, A LR

e B HdE IR I 8] (B T R2F R K NOR Flash) (Data latency

23:20 CLKDIVCFG R/W

Configure)
WA TSR E SCERIUE B8 1B A8 45 A7t 2 PO A7 fik s
JE A (+2)

27:24 DATLATCFG R/W | 0000: HXRZEEVIAIE, 2 A~ CLK B0 & I Hf 12 iR

MM EIRERVIFE, 17 A CLK BB I 5 i8R (AT JE
HIERIAED

/£ 5% NOR Flash. SRAM = ROM Vj il 0, AL TR

Ao & =P Ui Mzt (Asynchronous Access Mode Configure)

X e A7 FH SR IC B 20 U7 R, {XFE SMC_CSCTRLX #1745 11
EXTMODEEN 74 1 B4 %%

29:28 | ASYNCACCCFG | R/W | 00: iz A
01: Vi B
10: il C
1M: Vit D

31:30 R

4.7.2 NAND [Rf#F1 PC RiZEH| &4

4.7.2.1 PC -K/INAND [N #7#E#| 575 2...4 (SMC_CTRL2...4)
e Hbtl: 0x40 + 0x20 * (x-1),x=2...4
HAi{E: 0x0000 0018
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BLI; B RW iR
0 TRE
{1 PC /NANDFlash %56t (PC Card/NANDFlash Wait Feature
Enable)
1 WAITFEN R/W 0: A
1: {fife
fiifle PC R/NAND f7fi# &8 (PC Card/NAND Flash Memory Bank
Enable)
2 MBKEN R/W 0: AL
1: {fife
fic & 774 #5257 (Memory Type Configure)
3 MTYPECFG | R\W | 0: PC . CF . CF+Fkzk PCMCIA
1: NAND [Nf#
fic B $PE S 2R 55 (Databus Width Configure)
*tF PC Card, Z{#H 16 {7,
54 DBWIDCFG | R/\W | 00: 8 f%
01: 16 {2
FoAth R B
fififit ECC 15§ (ECC Computation Logic Enable)
6 ECCEN RW | 0: %19 &1L ECC
1: ffifg
8:7 fri
fit® CLE % RE HJ%EiR (CLE To RE Delay Configure)
BEE “CLE A NKHT” & “RE 2 NG HT” fRIRHE .
120 | corocFG | Raw | 0000 17 HOLK I
0000: 2 4~ HCLK J& 11
1111: 16 /> HCLK J&
fic Z ALE 2 RE HI%EiR (ALE To RE Delay Configure)
fCE “ALE 2 NMCHF” & “RE B AKHSE” Bl A
16:13 | A2RDCFG | R | 0000 11 HOLKUAH]
0000: 2 4~ HCLK Ji#
1111: 16 4> HCLK J&
fit B ECC W 1H kv (ECC Page Size Configure)
000: 256 7
001: 512 7+
19:17 | ECCPSCFG | R/W | 010: 1024 =74
011: 2048 7=
100: 4096 7%
101: 8192 Fi
31:20 TRE

4.7.2.2 FIFO JR&FI P W& /728 2...4 (SMC_STSINT2...4)
e Hbtl: Ox44 + 0x20 * (x-1),x=2...4
HAi{E: 0x0000 0040
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(e

vy

ity

IREFLG

R/W

PR EFHESERRE (Interrupt Rising Edge Generate Flag)
AL AR E 1, BAHE 0.
1: 7R

IHLFLG

RW

AR HEAR & (Interrupt High-Level Generate Flag)
AT E 1, RS 0.

0: WAHE

1: P2

IFEFLG

PR R BEESFRE (Interrupt Falling Edge Generate Flag)
AR E 1, RS 0.

0: WAHE

1: 4

IREDEN

R/W

fii g W - FHSREIN Cnterrupt Rising Edge Detection Enable)
0: %k
1: fliGe

IHLDEN

1§ B vh W & B SERE I Cinterrupt High-Level Detection Enable)
0: Z&ib
1: flifE

IFEDEN

fii g W T BRI (Interrupt Falling Edge Detection Enable)
0: ZEik
1: fliGe

FEFLG

FIFO %st5& (FIFO Empty Flag)
0: A=

1. %

317

IR

4.7.2. 3 BHAFHEZ RN P HF8 2...4 (SMC_CMSTIM2...4)
e Hbdl: 0x48 + 0x20 * (x-1),x=2...4
2 Aifl: OxFCFC FCFC

ALH B R/W R
Ao B 7R = x FIEE K (Common Memory x Setup Time
Configure)
ZALLL HCLK IR B 3, 58 ST Rk fir & 2 BT 2 ST Ik R e 1]
0000 0000: 14 HCLK FE
7:0 SETx R/W

0000 0001: 2 4~ HCLK J& A

1111 1110: 255 4~ HCLK i3
1111 1111: {354
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PLH, 2 RW iR
Bl B A B2 x ZFER T (Common Memory x Wait Time
Configure)
ZAL LN HOLK st ah 3, 78 S 7 DR a2 B /NS IE], 5 SO
MEEHRIG, SRS 5 BRI & PR (R AR
0000 0000: {4
: 2 GE! = 5AR S
15:8 WAITx RIW g);)g)o 0001: 2 4~ HCLK JEH#H (+H NWAIT {55 (K5I N IR
0000 0010: 3 4~ HCLK F##H
1111 1110: 255 A HCLK J& ] (+8H NWAIT {55225 N5
JEEAD
1M1 111 {38
fic B 7EW A =08 x AR RIS 1] (Common Memory x Hold Time
Configure)
ZAL LN HCLK AT A, & X 7 RIEm A5, Hhk(E5 R mn
] o
2316 HLDx RW | 0000 0000: f##¥
0000 0001: Hijjirl 1 4~ HCLK 31, Vi 3 4~ HCLK fi3H
1111 1110: 5950 254 4~ HCLK JEH#, #3517 256 4~ HCLK J& #
1M1 111 {38
Jic B 7E I8 F 2R x s S 4 B = BRI R (Common Memory X
Databus Hiz Time Configure)
ZAL LN HCLK A b A, 5 S 7 #ids a2 s FRAS I |, A5
BAEA
31:24 HIZx R/W | 0000 0000: 1“4 HCLK A

0000 0001: 2 4> HCLK J&3#A

1111 1110: 255 4> HCLK J& ]
1111 1111: {£5

4.7.2.4 BYEREZ RN FHFEE 2...4 (SMC_AMSTIM2...4)
e Hidlt: 0x4C + 0x20 * (x-1),x=2...4
Hfiifli: OXFCFC FCFC

LA 2R R/W i3
fic B0 PEas ) x f@ L (Attribute Memory x Setup Time
Configure)
ZALEL HCLK DI e 3, 58 ST R 3% i & i@ SL kA= = (RN a]
0000 0000: 14 HCLK i}

7:0 SETx R/W

0000 0001: 2 4> HCLK J&3#A

1111 1110: 255 4~ HCLK J& 11
1111 1111: {£5
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BLl B RW iR
BB TEJR M A x FIZEFRE A (Attribute Memory x Wait Time
Configure)
ZALLL HCLK Dyl eh 3, 58 ST RAEfr 2 1 s/ NI, 58 SR
IGE R, 5 S RS 5 A U Ay 2 CREF I (] AR
0000 0000: {8
1: 2/ HCLK J&# NWAIT 13 548 SEEIE
15:8 WATx RIW %g)g)o 000 ™ HCLK J& 1 (+H 155 AT NI RS
0000 0010: 3 > HCLK J& 1]
1111 1110: 255 4~ HCLK JA# (+H1 NWAIT 15 542K 5] N1 %54F
JEHD
1111 1111: {35
Bl B AL B x (IR FER ] (Attribute Memory x Hold Time
Configure)
ZALLL HCLK A8 A, & X T Rikard e, Hbk(E 5 R ar
Il o
2316 HLDx RW | 0000 0000: f##¥
0000 0001: Ejia 1 4~ HCLK A, i/ 3 4~ HCLK J&
1111 1110: FjjiA) 254 4~ HCLK JAM, i/ 256 4~ HCLK &
1111 1111: {5
Wic & 7F Jm PR B x HoHs o 2 i) s B[R] CAttribute Memory x
Databus Hiz Time Configure)
ZALLL HCLK B8, @ ST R a2k m LA BT ), UK S
_ BEA
31:24 HIZX RIW"1 0000 0000: 0 4~ HCLK Ji 18
0000 0001: 14> HCLK f&3tA
1111 1111: 255 4> HCLK J& 1

4.7.2.5 110 )k} FF &5 4 (SMC_IOSTIM4)
g Hllk: 0XBO
S i{: OxFCFC FCFC

LA, B4 R/W iR
fic B 7E 1/O Z=0A) x F# LA (1/O x Setup Time Configure)
ZALLL HCLK i ah i #A, 58 ST ik iy 4 Hi g 7 Mkl 5 -5 (s 1]
: 1 HCLK EH
7:0 SET RIW 0000 0000 ™ HCLK Ji #A

0000 0001: 2 4> HCLK J&3#A

1111 1111: 256 4> HCLK & #A
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LI, ey

Eiipy

15:8 WAIT

RW

BCEAE /0 2 [8) x PIFEAFITE] (1/O x Wait Time Configure)

ZALLL HCLK it JE A, 58 ST PRFrr 2 IR /NSFA], 58 SO R 45 3R
Joi s A EEREHE S AR A A CR BRI R AR

0000 0000: f#¥

0000 0001: 2 4~ HCLK R (+H NWAIT (552K 5 NFI2ER: A 1D
0000 0010: 3 4 HCLK J&3

1111 1111: 256 4> HCLK A (+H R NWAIT (55 28K 51 N 15555
LU

23:16 HLD

R/W

AL ETE 1/O (] x FIERHFFI A (1/O x Hold Time Configure)

AL LA HCLK it Bt 1, & 7 RE a4 Ja, sl (5 5 REFIII 1)
0000 0000: f#F§

0000 0001: 14~ HCLK JE

0000 0010: 2 4~ HCLK J& 3

1111 1111: 255 /> HCLK i

31:24 HIZ

BLE /R /O =18 x F#E B & e [E] (1/O x Databus Hiz Time
Configure)

1% UL HCLK 8P A, & X7 30t o 2 =i BHAS BT 1], (O S B4R
o

0000 0000: 0 /™ HCLK J&#

0000 0001: 1 4~ HCLK Fii

1111 1111: 255 4~ HCLK &}

4.7.2.6 ECC 4 %77%% 2/3 (SMC_ECCRS2/3)
fRfsHiht: 0x54 + 0x20 * (x-1),x=2 5k 3
A1 0x0000 0000

SR 2R RIW ik
31:0 ECCR S R ECC 45}
4.8 DMC f&f

DMC — sl APtdai 4%, M%) 4 SDR-SDRAM.

4.9 DMC FEJHE
16 o7 Fi 4 5 FE
K FF 256MB F 4 SDR-SDRAM

SDR-SDRAM f#] timing and size AJFiC &
¥ SDR-SDRAM power-down 11,
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410 DMC &HIIER

K 3 DMC Z5tiHz K]

Trissg iR

EHIEOST

O S T

ENEOERIE

HodIEARRD 3R

ISR
AHB <;:j\‘/ #IEF IFO @ SDR)iILS%lI?AM
SDR-SDRAMIZ 113§
HEALFIFO RIS
4.11 DMC IhfERIR
4.11.1 DMC 4hEfrfkaseE D
B4R “N"HIME 5 R RUE 5.
FH& 24DMC 5| GEFH APM32F103xDXE J xC JEAEH72 i)
E5 4% EPNE i =9 Thek
A0 fil th PFO Hohik
A1 it PF1 Hhi
A2 it PF2 Hihi
A3 fil th PF3 Hohik
A4 fir PF4 il
A5 fir PF5 il
A6 i th PF12 Hhtik
A7 i th PF13 itk
A8 i PF14 it
A9 i PF15 it
A10 fith PGO itk
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(R N =9 Thek
A11 it PG1 btk
DO LPNLinly PD14 Ak Ei
D1 N PD15 PAEEET
D2 EPNE R PDO Rk Eh
D3 i\ PD1 R E
D4 EPNE R PE7 R E
D5 N PE8 X fia) B4
D6 LnPNE i PE9 RAEE-
D7 CPNE R PE10 PR ET
D8 CPNE R PE11 PR ET
D9 LPNE i PE12 R EEEh
D10 LW il PE13 RAEE-
D11 LPNE i PE14 L 1e) H 4
D12 CPNE R PE15 PR ET
D13 CPNE R PD8 PR
D14 LIPNE PD9 X[ A
D15 LD PD10 X[ A
BAO fi PD11 Bank it
BA1 et PD12 Bank bt
CKE ity PC3 I B i i
CLK firth PG8 I g
LDQM fi N PEO LCEVECSEPN
uNam LEIDN PE1 16 frH
NWE i th PCO GiRE
NCAS LRy PG15 B b Aoy 393 iy 4
NRAS fir PC1 AT hEA 08 T A 4
NCS firth PC2 Fride
FA% 25 DMC 5|1 C(i&H APM32F103xC A8 7= i
(B PN ifis =g Thek
AO it PF13 il
A1 i PE7 Hohik
A2 it PE8 Hfik
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Ry PN i EH Tk
A3 fii e PE9 Hoht
A4 it PE11 Hudik
A5 i PE12 Hudik
A6 i PE13 Hohik
A7 i PE14 Hohik
A8 i PE15 Hohik
A9 it PB10 Hudik
A10 it PF12 ik
DO i NI PG13 X[ 4
D1 i NI PG14 X[ 4
D2 TN PG15 L 1) H 4
D3 i N PE1 XL A
D4 LIPNE R PE2 XL A
D5 i NI PE3 X[ 4
D6 i NI PE5 X[ 4
D7 N PE6 XL A
D8 N PG4 PUEE eI
D9 LPNETh PG3 L e H 4
D10 i NI PC11 X[ 4
D11 i NI PC12 X[ 4
D12 LIPNE PD3 XL A
D13 LIPNE PD4 PAEE S
D14 i NI PD5 PAEEE
D15 i NI PD6 PAEEE
BAO ity PF11 Bank il
CKE fii 14 PB11 ISR
CLK fi 14 PD12 I
LDQM TPN PF6 16 fL A 5 A
UNQM LTPN PG2 16 A EE B
NWE ity PF3 ke
NCAS fi 14 PF2 B b1k 7 39 36 iy 4
NRAS fi 14 PF1 17 Mtk 7 32 368 iy 4>
NCS i PFO ik
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4.11.2 DMC Bt & 245
o B V) 5 4745 DMC_SW & 1 f#iiE DMC;

SDRAM I} #4145 K AE 9 SOMHZ;

it & 271728 RCM_CFG £7[29:28]K 1k & SDRAM IS B4 % ;

f5]: 512K X 2BANKS X 16BIT SDRAM

® JTHibbxI NG AO-A10 L 11bits
® Fithhbxt g Al AO-A7 3% 8bits

® Bank Ml %S5 iH1: BAO
fic & 75 f7-45 DMC_CFG ATtk %8 247 & 1010
Iic & 27 17 % DMC_CFG (7 #ihik 98 JE A & 0111;
fic & 77 f7-#5 DMC_CFG [ Bank il %5 FZ A7 & 00.

4.12 DMC &F772s bk me st

FH% 26 DMC a7 f7-as bk i 2%

ERia = i s Hihk

DMC_CFG Tic, B 75 A7 25 0x00
DMC_TIMO 7 %748 O 0x04
DMC_TIM1 B 7 B A7 1 0x08
DMC_CTRL1 5 i) 25 A7 2% 1 0x0C
DMC_REF Tl 27 4735 0x10
DMC_CHIPSEL F i AT 2 0x14
DMC_MASK LD 27 A7 25 0x54

DMC_SW Yl 2 472 0x0400

DMC_CTRL2 ) 25 788 2 0x0404

413 DMC FFERIhReHAR
4131 REHFHFE (DMC_CFG)

% Hitik:  0x00

HAifH: 0x0014 1388

LI B4 RW i3
2:0 TRE
Bt & bank Hilik 55 (Bank Address Width Configure)
. 7 K El
43 | BAWCEG | RAW 00: bank 1%%5(;15 1
01: bank H %/ 2
FHAt R B2
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AR ey RIW ity

i B 47tk 55 (Row Address Width Configure)
0000-1001: {34

1010: f7ithhbAr g 11 fir

1011: AT HUEEAHOE 12 47

1M11: ATHEBEAZEOR 16 f7

fic & 7l 55 (Column Address Width Configure)
0000-0110: &

0111: FHbsikfAr e 8 fir

12:9 | CAWCFG | R/W | 1000: FijHuhkfor #2& 9 fir

1110: FUHLHEAIEOR 15

1M11: {#8

fic B #5098 55 (Data Width Configure)

14:13 | DWCFG | R/W | 00: SDRAM %3 {7 %5 16bits

AR

31:15 £REH

8:5 | RAWCFG | RW

4.13.2 W& 0 (DMC_TIMO)
WLl 0x04
SAfH: 0x019A 5252
LI, AR RIW i3}
1% CAS Z:£5if [ (CAS Latency Select)
CAS = CASLSELO+ (ECASLSEL1<<2)
00: 1 AN 4
1:0 CASLSELO RW | 01: 2 N4 3
10: 3 MR E
1M 4 ANIEBh A
HoAh: fRE
1 F RAS f/NEFA] (RAS Minimum Time Select)
XAy FH SR R A T I AR T 7 L) 2 TP B /N D
0000: 1 A4 & 1
0001: 2 AN JE A
1111: 16 NP & 3
1% RAS F| CAS HIZEIRTH (RAS To CAS Delay Time Select)
000: 1 /Mi4hE
8:6 DTIMSEL RW | 001: 2 M40 & A
111: 8 M4 R
WP FEHL AW (Precharge Period Select)
000: 1 /Mi4hE
11:9 PCPSEL R/W | 001: 2 /A4 & 3

1M1 8 i

5:2 RASMINTSEL | RW
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rH B R/W iR
T EEAE, EFERE—ANEEER T — IR B A (Select
Time Between The Last Data And The Next Precharge For Write)
13:12 WRTIMSEL R/W 00: 1 AR
’ 01: 2 A4 31
10: 3 AN & 3
11: 4 48R E A
%3 EBIRIET AN (Auto-Refresh Period Select)
XS SR T8 SR IR B SRl i 4 1D £ s /) B TR ] TS o
0000: 1 4™ 4 31
17:14 ARPSEL R/W
0001: 2 A4 & #A
1111: 16 AN 4P & 34
T8 HH R U 48 2 Y0 i 2 B B RS A 4 < 1D 1) e /) [ B8 i )
21:18 XSRO0 R/W | XSR = XSR0 + (EXSR1<<4) .
XSR=0~511 XN 1~512 SDCLK I 44 & #1
Active to active 74 E ] (Active To Active Command Cycle)
0000: 1 A4 R 1
25:22 ATACP R/W | 0001: 2 /B4 1
1111: 16 /NP & 3
‘ S|
%6 ECASLSEL1 | RiW ¥ & CAS Z#5hf1A] (Extended CAS Latency)
I, TIMO_CASLSELO fi#f¢
S TR D1 5 0 o A 5% 1 SRS o & 2 180 ) 5/ |
. EXSR1 RIW B B ) e 205 fir 2 BB SIS 2 2 T ) 5 /0 B BRI TR
I TIMO_XSRO fi##¢

4.13.3 BFHEEE1 (DMC_TIM1)
Az Hiil: 0x08

SA{E: 0x0007 4E20

BLHg B R/W #iR
24 2 I i

15:0 STBTIM RIW FRoE kA (Stable Tlrne)
SDRAM b HiJE, Zid 2 /AN 15 4 B At dr 4
ficl B V) 4R 4 A2 E 3hRE $0 R (Number Of Auto-Refresh During
Initialization Configure)

19:16 | ARNUMCFG | R'W 0000 1 71513l 5

' 0001: 2/~ E 3kl

1M111: 16 B3I

31:20 (3]

4.13.4 #HI1FFLS 1 (DMC_CTRL1)
{}F?]ﬂ:zf@,ﬂt 0x0C

S AME: 0x0000 3048
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BLl 2 RW g

Wtk SDRAM (SDRAM Initialize)

0 INIT RW | 0: T2k

1: ¥4tk SDRAM, SDRAM ¥tk se)a, flfk HahE 0 %A,
¥ SDRAM # & N H Fl#F = (Put SDRM in Self-Refresh Mode

Enable)
1 SRMEN R/W 0: ik
1. fiife
ffife ¥ SDRAM ¥ & Jyhi et (Put SDRM in Power-Down Mode
Enable)
2 PDMEN R/W 0: # I
1. ffigE
Bl E i i (Precharge Algorithm Configure)
3 PCACFG RW | 0: BSHfEsE R L RIAT TS L .
1: ERHURE S HE G 2B IR — B % 5 A X HT T Fe e
HEN E R B RT 4 B # (Full Refresh Before Entering Self-
Refresh Mode)
4 FRESREN | RW 1 0, S e B3 B A (LRI 47
1. N AR TR A AT
B R SURT 2 R (Full Refresh After Exit Self-Refresh
Mode)
5 FRASREN R/W

0: B A RIHARE R UR B —17

1 B E RO S BT T 17

ic B s S AR P i O AE 48 B 82 (Configure Number Of
Registers Inserted In Read Data Path)

000: 0 /MaFf7 s

001: 1 Nafrss

M1 7 A7

% E (Mode Setup)

8:6 RDNUMCFG RW

9 MODESET RW | 1. ¥ SDRAM {57578, sE BT A EHn, WA shiE
ESE A

10 TRE
H Rl AR & (Self-refresh mode flag)

11 SRMFLG R | 1: #5"%471 SDRAM fi T H BB+, 4 FRBSREN {7 & 1 i
AL R

fic &+ FF Bank $z= (Number Of Open Banks Configure)
SDRAM Py Bank 47 FF % .

0000: 1 4> bank

0001: 2 4 bank

1111: 16 4> bank
31:16 R

15:12 | BANKNUMCFG | RIW

4.13.5 k¥ &FF+ (DMC_REF)
Tﬁa%%iﬂiﬁ 0x10
S fi{: 0x0000 00C3
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Ak By RIW b
fic B BT (Refresh Cycle Configure)
15:0 RCYCCFG
RV Tt 5 ST P IR T R 22 2 A e e A
31:16 (35
4.13.6 Hi%E&FHF2 (DMC_CHIPSEL)
fmFeiiht: 0x14
S Ai{f: 0x0000 0000
AL B s R/W i3
15:0 3]
31:16 BACHIPSEL RIW JFrikff3Eiil (Base Address For Chip Select)
BRE 0.
4.13.7 #iLEFA% (DMC_MASK)

s dl: 0x54
HA{E: 0x0000 000D

AL

22y i\

R/IW

)

4:0

MSIZESEL

RW

1%+ memory 7K/ (Memory Size Select)
0000: & memory
0001: 64KB

0010: 128KB

0011: 256KB

0100: 512KB

0101: 1MB

0110: 2MB

0111: 4MB

1000: 8MB

1001: 16MB

1010: 32MB

1011: 64MB

1100: 128MB

1101: 256MB

HoAth: fRE

75

MTYPESEL

R/W

#%4% memory 287! (Memory Type Select)
000: SDRAM
HAth: fRA

31:8

(73

4.13.8 V1¥HFF2 (DMC_SW)
ks thhl: 0x400
Hfi{E: 0x0000 0000

LIS, 2R R/W E7ibu
P14 H] 25 2h e (Memory Controller Function Switch)
0 MCSW R/W 0: %% SMC
1: 1%+ DMC
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B ZFK R/W Ei )
31:1 feg
4.13.9 ¥H|&FHF2 2 (DMC_CTRL2)
ImAs sk 0x404
HAifE: 0x0000 002E
B 2 RIW R
fic & At & AR (Clock Phase Configure)
0 CPHACFG | RW | 0: &Gl 4 AR ]
1: RGHE A
& RD %L} (RD Delay Function Enable)
1 RDDEN RW | 0: fiigk
1. 221k
fii & RD FER IS4 (RD Clock Delay Configure)
000: 0 /™AR4Girt4h
4:2 RDDCFG RW | 001: 1 &RGehf b
1M11: 7 DRGH
ffREE i (Write Pipe Enable)
5 WPEN RW | 0: %1k
1: flife
{§i58 DMC gtk (DMC Accelerate Module Enable)
6 BUFFEN RW | BEZMWXIFE, RIRRAEE LM, 15 SDRAM BEMERE.
VE: ZALE F APM32F103xC.
AR R 2K (WRAP Burst Type Selection)
0: [FIRTAKKERN 4 A iafEH
7 WRPBSEL | RW
1. [EERZRKRK AN 8 Attt
e ZAAE ] APM32F103xC.
31:8 751
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5 HBNNS5KHHEE (RCM)

51 KRB, BEHR

Ak 27 R, g5k

i CEFR AR RN
AL P Reset and Clock Management RCM
2hL Reset RST
L Power-On Reset POR
FH S Power-Down Reset PDR
PR M High Speed External Clock HSECLK
RIS B Low Speed External Clock LSECLK
T I PN PSS High Speed Internal Clock HSICLK
IR Py F A o Low Speed Internal Clock LSICLK
BAHPR Phase Locked Loop PLL
FEw b Main Clock Output MCO
Bk Calibrate CAL
ik Trim TRIM
it i Wakeup WUP
H 3 i Automatic Wakeup AWUP
) Backup BAKP
IR Th#E Low Power LPWR
I Bh 24 R4t Clock Security System CSSs
AN 3 Al Non Maskable Interrupt NMI

5.2

5.2.1

52.1.1 “REELL” BAIE

B Ao retiiR

SRR A= REEAL. BN F0 DKIRE A =R

RGHNL

RALIRIY NANERE AL NER AR

HMERE AL

® NRST 5| Bl ERIE A

N ER R AL

® EIIET ML ILit4 (WWDT 247
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MALE T T AWDT 240

BAFEAL (SW EADD

RIFEE B R AL

HLR R AL

CLEAE—S R A, R AN RAE RN H5h, WEE AR
RCM_CSTS GEHIMREF A4 TR AR SN B A F AR

—MRUL, REEAR, 2¥FRT RCM_CSTS (BHIMRETAER) WEMRE
PEAT A XAk 55 A7 28 LN B A 3 A7 2 AL B R ALIRES

B EAL

¥ Arm® Cortex®-M3 Hr b7 B A A 1% il Z- A7 #s ) SYSRESETREQ & “1”
I, AT SEELEAL R A .

RINFEEER AL

RTAEE B R AL A PREOL, — R RN, 75— Rt A1k
PRI o EIXPRMELL T, WERICH 7 ) RSTSTDB {7 (fpplRat

i) B RSTSTOP fii (fFIEMEAN) H%, ARG HEE AL ANFFHUR B
fE AR

HRHPEFRFINEAER, 55% “Flash £ 7.
52.1.2 “KRAEL” BBk
SALIFBER T NRST 51, 1%5] JHIFE S AL R R T .

R AP S ki A 2R AR AE NRST 5B AL SE I 2270 20 ws ffikat, 51
NRST {R3F PR B AL AMER R AL ELR NRST 5] I h I A 2

7,

“RGEAL BRI T
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K4 “RoBAr” SA7HK

VDD/ VDDA

SRS ] EE>— e > mGER

NRST

WWDT & {iL
IWDT & {iL —
iR s
RSN
RIEEESL

522 HESEMN

“ AL A

“CHIPRE AL BALEDR
e bfisfr (POREMD)
® fiHiEf; (PDR EfL)
® AU e iR

DL AT — S A, PR BB A
FLJE 3 A S AL T 4 X A BT 2 A 5
52.3 &g ELL

“EMIBEAL” RALR

“CRMEREAL” BAYRME
® WIFENL, % E RCM_BDCTRL (&irikizH2if74s) i) BDRST fir
® 7t Vpp Fl Vear fHIHT, Vop 8¢ Vear L HL

DL AE— SRR A, PR A IR A
SAn IR R A B T TR, B U & K.
53 4P EHEINEEHR

BNRERIN#EH: HSECLK. LSECLK. HSICLK. LSICLK. PLL. XTH}
PRI, IS B HAR TR “ BRI RIAORE .
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5.3.1 AEETERER
SR E S FE HSECLK (Edt A bt o= =) Ml LSECLK (i g 4 B =
2,

AR PRSP A
® HINERERAR/PE B VIR A
® i 7 A5

PP S L S8 P T B A PP

K] 5 HSECLK/LSECLK s i i A4 fic &
EREY BHRE

‘ OSC IN 0SC_OuT ‘

SNEREF 4 B
(Hiz)
SNERE iR
‘ OSC IN OSC ouT ‘
R/ BRI RE

l—ﬂﬂ@l—L

C|_2 -

N T I B b PR R SEORT 48 LS Bl A R N T, A R U IR s A 51 3 i i
UL P REHBSEIT IR a5 0L 0. 0B (Cury Cu2) HOME IR AT ik £2 (19R
AR

5.3.1.1 HSECLK H# M4 5

HSECLK W15 5 i HSECLK 4P /B & i Bk 25 A1 HSECLK AM5R A S i Foh
A R A

FA% 28 ;oA HSECLK HRS &
£ VL

ifiid OSC_IN 3| JHIZh MCU At fh .
S DU B I BUE T kERS GRRDD . ARG R e E S ke
GBI B R £; W AT LA 50% 523 LU . TE BRI SR = Fi U meﬂz[m 25MHz.
(HSECLK %) TEff %z I, 24UES] OSC_IN 518, [FIFRIE OSC_OUT 5| fiik=s; MCU
MeE b, FHAE % E 42 RCM_CTRL ) HSEBCFG #1 HSEEN £ sk ik £
X
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2 iHe

IR S MCU FEOLR et IR R SRR . P RS

B 2 4-16MHz.

SRR A M R | % OSC_IN. OSC_OUT ik ikas, mLlisid ¥t ® RCM_CTRL
(HSECLK £ k) HSEEN‘M, ‘)az)ﬁuaéwo \ o

FER B2 27728 RCM_CTRL ) HSERDYFLG i I Sk 48 7% s A il IR 3%

WRERT. ERHE, BRX A mgE 17, e gt k. g

£ RCM_INT (I e e Wi 25 7 8% o= A b b, K527 AR A S A

5.3.1.2 LSECLK {&#E AN i b5 5

LSECLK I 415 5 i1 LSECLK #1844 /P 1 R 28 A1 LSECLK 4B 4 5 Fofr s}
PR

Fkg 29 ;7 LSECLK (1l
£k PLH

it OSC32_IN 7| iz MCU # ki 4h

G5 DA @ RS T R IE R GRRED. diRIRG & e s S R AR
AN B e s WIERTBLE 50% 5 A LRI TR . IE R E = AN, BEE RN
32.768kHz.

i pRED: L, AZER] OSC32_IN 51, [ f-IE OSC32_OUT 5| ffik=;
MCU Fit & |, FI/wlilidi% % 7F RCM_BDCTRL H ¥ LSEBCFG 1 LSEEN
PR EREIE A

TR IER A S MCU FEAERHE, I IRAS L5 RIS IR S . M IR S

AiZR & 32.768kHz.

Spup v g se | % OSC32_IN. OSC32_OUT M:Hifikes, wLli#id7E RCM_BDCTRL H
i) LSEEN {7 J& sh #1541 .

(LSECLK %)

(LSECLK 4

7f RCM_BDCTRL Hf LSERDYFLG #§7~ LSECLK fhikfki & B sE . 1£)a
SN B, BEEIXAMIEAEE “17 5, LSECLK I4ME S A st K. ik

FEI Bl o 27 A7 s AR SO VF, A7 A T F R

5.3.2 HESEEPIE

NI B L8 HSICLK (il P3RS B {5 5 ) Al LSICLK (fEIE A #5415 5
5.3.2.1 HSICLK &53& P 3k 415 5

HSICLK I 4155 B A i 8MHz 1) RC 4R35 47~ 4 .

AFS R RC kG 8RN, HFE PO EERE. BEN BB ST
Zests WA B HSICLK B AZRAEH T /T D& R HEE] 1% (25°C.
Voo=Vooa=3.3V), RGEAN, TJ KHEE % E RCM_CTRL #; 54k,
JUR MRS B A GREE. HJE), 38X E RCM_CTRL 1
HSICLKTRM fEiE— 5 (4 i %

HSIRDYFLG fir ] B Fil k46 7% HSICLK RC Jit ¥ 8  Rare . ZEI 4l shict
Hr, B3| HSIRDYFLG f#fdift & 1, HSICLK RC i B8 4 8B . HSICLK
RC 't RCM_CTRL 1y HSIEN £ J& 28 )6 b o

5 HSECLK @ fAdkiz s Atitl, RC Ik as REWSLEAN TR EARFTAMES1H 26 AF T 32
LRGN Bl E R E BN A E HSECLK fb Ak s% e BUEAERHEZ J5, L
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B RS FEAT AR I HSECLK fRiAdR % 2s .

5.3.2.2 LSICLK {3 P #piH4p 55

LSICLK =44

LSICLK H RC #rZ#s /=4, il & 40kHz (30kHz 11 60kHz 2 [A]. B iR E
HUR AL, SR M a2 . AT DRSNS R (R FFIS AT, NINEE
AR B B0 i iR L Bl

LSICLK ] LAifi+ RCM_CSTS f#) LSIEN fi73k a3 shsi <. £ RCM_CSTS H )
LSIRDYFLG 18 /~MKIE N 5Bk a2 B Fa € . LA B, B BIX AN g 2F

WEN “17 &, WA, WEAE RCM_INT B4k oir, #r=4: LSICLK
W e .

LSICLK &
HE: RAKREES”WE TMRS 4 fgi#1T LSICLK K

5.3.3

REHE LSICLK Jikvz as i) H KRy 1 AME IR i2, BeitE e REs 15 21— € R I
RTC I 4h = H Ll IWDT R I i [a] o

G, ¥ TMRS [FilE 4 % B A NS, E4H: LSICLK B 4 3 I & H 2
B, AR5 LA HSECLK B Bh A5 AR, B ARAE,  #R¥E 75 B 1) RTC B[] 2 50f
IWDT kit a], W8 RTC 1Y 20 A7 15 4higs .

PLL 8835
P PLL BT LU SR 545 HSICLK fo% i i 5 HSECLK i At e I 4

Al HSICLK/2 5 HSECLK 1£ 7y PLL i A ghilit, 28id PLL f545 CRlaedesis
AT Jrfn it PLLCLK. IS4 A2 0 PR AR R G T o8 e 6, — HL PLL
e, JEFERASRE AL .

Y PLL #E45t 4% H PLL T 72 RCM_INT Bk ik, PLL 7] & b by i

www.geehy.com Page54



5.3.4 e

K 6 APM32F103xCxDxE I g4

v 48MH
Prescaler z .

/1.5, » USBDCLK

2,2.5

FPU
r{ Prescaler » FPUCLK

/1,2
Cortex
/8 » System
Clock

P » IWDTCLK
» FCLK
RTCSEL[1:0]

» SMCCLK
0sc_out [ H “SEAK DMCCLK [/1.2_ 24— SDRAMCLK
0SC_IN 32, 768 Ric » SD10CLK

- KHz
€SS 771 » HCLK/2
0SC32_0UT| 4—-16MHz
HSECLK
0SC32_IN 0SC PLLHSEPSC PLLSEL 96NHz NAX » HCLK
X2.3. 4 96SMYHSCLMKAX AHB
8MHz .. 16 P— (Prescaler
Hs oLk [ PLL /1,2...512
48MHz MAX TMR2, 3, 4,5, 6,7 TMRXCLK
if (APB1 prescaler=1) X1—» (x=2, 3.
L————» FMCCLK APB1 elseX2 )
SCSEL
- Prescaler
/1,2,4,8,16
48MHz MAX > PCLKA
ADC
Prescaler [—— ¥ ADCCLK
/2,4,6,8
Mco
)/ 96MHz MAX
PLLCLK
APB2 TMR1, 8
|::|<L HSICLK | Prescaler i f (APB2 prescaler=1) X1—>EME?C§)K
HSECLK /1,2,4,8,1§ elseX?2 x=
SYSCLK
96MHz_MAX POLK2
» 12SxCLK
(x=2, 3)

(1) HCLK 748 AHB I %t

(2) PCLK1, PCLK2 4rijl 245 APB1, APB2 HIZM&II#ME 5 .

(3) FCLK #& Arm® Cortex®-M3 [{ig{T i %t

(4) "L ZA T AL E AHB. APB2 (fifl APB) Fl APB1 (fii APB) MR, Hr,
AHB Fi APB2 3 [# &: A 42 J& 96MHz, T APBL 3 [# &k i -4 % & 48MHz.

(5) X HSICLK fEJy PLL B8R HIART, RS i Ae A3 210 i KA 2 64MHzZ,
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(6) Hffif USBD i, PLL 2AZ0#% ik & % 48/72/96/120MHz i 4f, 23 USBD 43 4 8% 4y
A, AT 48MHz ) USBDCLK 4t

(7D MHEBATER AHB, APB HUSNEIN, #R 5T 5 AR RO At o, 4N BAR AT B 5 5 .

(8) SysTick (RGUER#) 7 H HCLK8 434l f5 FIR 205 S 324k, it X SysTick ¥ 5RAE A7
BME, IR R,

(9) Frff TMRXCLK CGE SR8 SR )0 e BEPF% LUR 2 R O H 2h i L
® USRI APB T RARBUE 1, SEIN SR HII B 5 e APB S A — 8.
o N, FENF A BRGNS HARER) APB SR 2 £

(10 Her, TMRx (x=2,3,4,5,6,7) K455 i@id APB1 4345, TMRx (x=1,8) BJ4h {5 5i@Eid
APB2 /3.

5.3.5 RTC KK 8hiEL#

% E RCM_BDCTRL H ) RTCSRCSEL fi n] %+ HSECLK/128. LSECLK
5f LSICLK {4 RTCCLK i hilile A & s A, il e 4% m] LSRR

T LSECLK 7E& 3% 5., HSECLK. LSICLK ANEAGHR AN, Fit, AR
IR R, RTC B TAEE A ESR:, HARENI N %

M 30 RTC L FEA RN B RTC #) TAEIG M

B h YR TAEREN
LSECLK #i% 4y RTC B4 W Vear 4EF7EH, R Voo (EHEBDIET, RTC 4h4k4: TAE
LSICLK #i% N B B i 5.t

40 2R Voo FERBVIE, AWUP IR REEARIIE .
(WAKEUP) [} 4

WIHR Voo fHEHY DI et oy 3 v 1 R 28 B D6 P (1.5V S ik s gt 1)
HSECLK/128 £ 8 RTC i1 | W), W RTC REANHE, HLFKE PMU_CTRL HEJEEH &7
%) 1 BPWEN fii (HUH G & XIS HRYD N “17,

5.3.6 IWDT HIB 8k

2 \WDT (MBI EZ0, LSICLK H5% S s T 7T, 35 5 i
I eSS 0E4s IWDT. LSICLK TE#EIFT G, ¥ — BT IPRE, Aaek
e

5.3.7 MCO HyRéh ik

H R GPIO iy 195 77 28 4L B ouxs D RERS, i@ ECE RCM_CFG (g
Fo B A fras) P MCOSEL G #Ei B fE S8 i 2 MCO 51l BAKI 85 5]
S MCOSEL 7 35 B .

5.3.8 SYSCLK B ehyE k3%

HHAT ARG EALG, HSICLK IR AL /E RGN B, HAREHUTE L. WRED)
e SYSCLK I B, hZi# 4% H Rt i & ates (RN HARR Bhiia ). Hin
i g AT L2 HSECLK. PLLCLK, PLLCLK (i & mT LLg HSECLK.
HSICLK/2.,
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RCM_CFG HPARZSAL AT 7 C e R 1 (I B AT 2 e /R (1) SYSCLK I B

5.3.9

CSS K3 ZE& RS

R T BT AN A IR R RS S B MCU vk IR H s T BTG O, MCU A8 4 445
% CSS WP R4 . #2RGEWBUEIE, WH HSECLK #k¥ &% B nl Al #
(fEA PLL AR 8h H PLL /B8 R4 3 AHE R g8, 8424 HSECLK
I R AR Ry, AR HSECLK #kiz #a ok, R % 3 3h Ul#k 2 HSICLK,
I e HSECLK Ay iy N\ HLAE v 22 Geist iy A5 PLL 29 5K P
& CSS MG I H HSECLK B 8l H B MR, £7=4: CSS Hhlifl NMI CRA] Bl h . |+
CSS Il EFR AT NMI AWIBEAAT, BTLAT 2% B RCM_INT 274735 1Y) CSSIF A Kis B il .

5.4  HEAOEBRGY
% 31 RCM i {7 ok mespy
FHRA iR s itk

RCM_CTRL B Bh ) 2 A A 0x00
RCM_CFG A B i 2 2 A7 A 0x04
RCM_INT B o e T 2 A7 B 0x08
RCM_APB2RST APB2 4M& S F A7 4 0x0C
RCM_APB1RST APB1 4M& A F A7 4% 0x10
RCM_AHBCLKEN AHB #M ] A e A7 A7 2% 0x14
RCM_APB2CLKEN APB2 #M& I i B 25 1795 0x18
RCM_APB1CLKEN APB1 A& I i B 25 1795 0x1C
RCM_BDCTRL B Z A7 2 0x20
RCM_CSTS F MRS T A7 4 0x24

55 HFEHIIEERHR

55.1 K& EfHEFFSE (RCM_CTRL)

{}F?]ﬂ:zf@,ﬂt : 0x00

SAI{H: 0x0000 XX83, X fRFEAKE X
Pill: DAy AR A R, AR A A

BLHk KK R/W

D)

0 HSIEN R/W

i BE = P &R 4 (High Speed Internal Clock Enable)

HRAEE 1 8035 0,

HSICLK /& RC #k##%, BA TR — AN il <ifrE 1. B

JBEl. RN WA MR . AU MR . AN e A
(ER RGN pheiEd PLL 324t R Gimtah) KA #kbE. 24 HSICLK 1

NARGR B BRI PLL $4E R GRS, ZALAEETS 0.

0: XM HSICLK RC #F ¥ %8

1: F/3 HSICLK RC #z¥% 7%
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BLHER B R/W Eii3%)
T A R AP 45 4R R (High Speed Internal Clock Ready Flag)
1 HSIRDYFLG | R | 0: HSICLK RC #z%# K fasE
1: HSICLK RC #&## LU fa e
2 TR
T B Y #R 4 (High Speed Internal Clock Trim)
73 HSITRM RIW | P2 i Ae B I e e 3] 8MHZz21%, {BREHERE . BERIA LA
b, FEE HSITRM %8 HSICLK RC 4R #% AT .
ek Py I 46 (High Speed Internal Clock Calibrate)
15:8 HSICAL R | ) B &S 8MHzE1%, R4 E 3N, SRS HANE
UNEYEE
{fifE = 4RI 4 (High Speed External Clock Enable)
HENFFHLER S HUBE RS, A A 0, 95M HSECLK; 34
S Z 25 st e A B 3 S A 22 428 . N A
16 HSEEN RW ESECLK VENR G R BE PLL R4t RG4S, iZA R BETE
0: HSECLK <4
1: HSECLK H /3
FEAN R B 45 R & (High Speed External Clock Ready Flag)
1 22 NS
17 | userovELe | R HSECLK fa& 5 A i fFE 1, 1% 0.
0: HSECLK #faE
1: HSECLK 2fasE
i B el A i b 55 B 450 (High Speed External Clock Bypass
Configure)
se A e AN A 1 Jy HSECLK IS4, 75 I8 4R 2% 4F
18 | HSEBCFG | RW | pisEcLK i,
0: Jes5EkE=
1: SHERB
e 224> 248 (Clock Security System Enable)
19 CSSEN RW | 0: ZiI
1. flige
23:20 TR
f#ifg PLL (PLL Enable)
B NN b A, A S S 2 PLLCLK CRCE N
(ERAMESRET) RGN BHERRE, ZAAREE 0; HAhiFuinT
24 | PLLEN I RWH e 1 s 0.
0: PLL 5]
1. PLL ffifi¢
PLL H 8l 28 k5 & (PLL Clock Ready Flag)
g
s | pLLRDYFLG | R PLL BE J5 i fH & 1.
0: PLL k#iE
1: PLL %i5E
31:26 TR
552 KHEEHFFHE (RCM_CFG)

Az hl: 0x04
HAifE: 0x0000 0000
IR A7 38 BT AR A B A BE 2
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LA ERDNS O S SIS S i wort I PV 2 R S S
WA 47 )R AEAER BTy, A 2l 1 8 2 DMEEAR A .

BLIE, LR R/W Hiik
% RGBT 8P (System Clock Source Select)
RGN B

TE AT 1 BRI 2 AR [l B B B e s AT B4 S R G h 8 i) HSE
PRy, AR SR A%, HSICLK /F 9 R Get Bl (i B it b 22 45 %
1:0 SCLKSEL | RW | &iB4JHz)

00: HSICLK E N &4kl

01: HSECLK fEA R Ziit4h

10: PLLCLK {EN R G 4h

1. Rl

RGN B eIk POIRA (System Clock Selection Status)

Fa 7R — AN BB R VR v R G

00: HSICLK {F K & Gt

01: HSECLK {EX &G4

10: PLLCLK it /F A R Gu

1. Rl

fic & AHB 81445 (AHB Clock Prescaler Factor Configure)
Pl AHB B 8 (T35 R 55

Oxxx: SYSCLK A4y

1000: SYSCLK 2 7345

1001: SYSCLK 4 434

1010: SYSCLK 8 44

1011: SYSCLK 16 434

1100: SYSCLK 64 434

1101: SYSCLK 128 434

1110: SYSCLK 256 4343

1111: SYSCLK 512 434

HE: 4 AHB WP R ECR T 1 1, D2 JE TR i 2% o
fic & APB1 I ah 754> 4% 2% (APB1 Clock Prescaler Factor
Configure)

JefEHlikiE APB1 BH4h (PCLK1) TR 45 R 5

e BRI AIEAIE APBA B £ AR T 36MHz.

10:8 APB1PSC RMW | Oxx: HCLK 434

100: HCLK 2 434

101: HCLK 4 4345

110: HCLK 8 434

111: HCLK 16 434fi

fic & APB2 i s i 44 2 %0 (APB1 Clock Prescaler Factor)
Pl EE APB2 I & (PCLK2) [543 5 A2 44

Oxx: HCLK %34

13:11 APB2PSC R/W | 100: HCLK 2 4345

101: HCLK 4 4345

110: HCLK 8 4343

111: HCLK 16 2}

B & ADC W 4h 7204 %40 (ADC B4t Prescaler Factor
Configure)

3:2 | SCLKSELSTS R

74 AHBPSC R/W

15:14 ADCPSC RW
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BLl B R/W iR
T E ADC i
00: PCLK2 2 4 4#iij5 1N ADCCLK
01: PCLK2 4 445 1E4 ADCCLK
10: PCLK2 6 43ilf51F 4 ADCCLK
11: PCLK2 8 4/ 1f A ADCCLK
%% PLL i85 (PLL Clock Source Select)
HEHE PLL f P

16 PLLSRCSEL | RW | 0: HSICLK RC % #8448 2 035 14 PLL % A\ B
1: HSECLK EN PLL i A 4h
v RAEFE R PLL A4 B85 A AT .
i B 1E A4 PLL Hf4hJR ¥ HSECLK 434l (HSECLK Prescaler Factor
for PLL Clock Source)
439 HSECLK JE1E N PLL i NBT i
17 PLLHSEPSC | RW 0: HSECLK 74

1: HSECLK2 434
v RAEFE R PLL A4 B85 A AT .
Bid & PLL 5451 2% (PLL Multiplication Factor Configure)
i PLL 53R 5. HATE PLL SRS T A /5.
0000: PLLCLK2 &4
0001: PLLCLK 3 &4t
0010: PLLCLK 4 f&45i
0011: PLLCLK 5 &5
0100: PLLCLK 6 f&45i
0101: PLLCLK 7 f&#5if
0110: PLLCLK 8 {45

21:18 | PLLMULCFG | RW | 0111: PLLCLK 9 {45t
1000: PLLCLK 10 f&45if &
1001: PLLCLK 11 4%t
1010: PLLCLK 12 {45ty !
1011: PLLCLK 13 4% H!
1100: PLLCLK 14 #4754 H
1101: PLLCLK 15 4% H
1110: PLLCLK 16 4% H!
1111: PLLCLK 16 f&%i &
VER: PLLCLK M Al A pe i 96MHz.
Bt & USBD1/2 %345 % %1 (USBD1/2 Prescaler Factor Configure)
7= 48MHz ¥ USBD1/2 I £,
7t RCM_APB1CLKEN {743 {58 USBD1/2 I 82 |, W ZUERIE

0392 | UseDPSC | RIW AL O AE K. IR USBD1/2 B Eh ik EEe, S RIS S .

' 0: PLLCLK1.5 543 40ifE >y USBD1/2 4

1: PLLCLK E#:{FH USBD1/2 I 4
2: PLLCLK 2 434iiff 5 USBD1/2 B4
3: PLLCLK 2.5 3 #ifE )y USBD1/2 B £
BTN A4 (Main Clock Output Select)

26:24 |  MCOSEL R/W HAkfEE 1 SR

Oxx: VA A b
100: ZZimt4P (SYSCLK) %t
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BLl B R/W iR

101: N RC R A8 (HSD fijth

110: AMEHR 254 (HSECLKD #i

111: PLLCLK 2 73#im

R L ZE B AR R BRI MCO B Y5 AT A 2 4 AT .
2 RGP R4 MCO 5B, T SR H B B Nl i
50MHz (I/O H iR,

it & FPU T4 4 &2 % (FPU Clock Prescaler Factor Configure)
27 FPUPSC RW | 0: HCLK ffA FPU 4

1: HCLK 2 4 iifF N FPU i

B E SDRAM B #h i 43 451 %41 (SDRAM Clock Prescaler
Configure)

00: DMC H4P{EN SDRAM K4

01: DMC il 2 7385 1E 25 SDRAM i 4

Fofth: DMC BHEf 4 53805 1E 5 SDRAM i 4

7 : SDRAM Mg il £ 2 50MHz.

31:30 R

55.3 KeHlEFFEE (RCM_INT)

Az Hitl: 0x08

HA{E: 0x0000 0000

VAl LT B R By i, SR
ALHR 2R RIW iR

LSICLK w2 ks & (LSICLK Ready Interrupt Flag)

7E N R A 2t 2% B LSIRDYEN {8 1 i, it E 1.
0 LSIRDYFLG R | %@t ® 1LSIRDYCLR ki 0 i%fi.

0: & LSICLK 2 ik

1. K LSICLK #t25 thlkr

LSECLK #t# tiibr & (LSECLK Ready Interrupt Flag)
FEAMFAR I 2t 2% B LSERDYEN A & 1 if, difdeheE 1.
1 LSERDYFLG | R | Hi#f@idE 1LSERDYCLR ki 0 #ZA7.

0: 7€ LSECLK w2 it

1. K4 LSECLK sl b i

HSICLK #t#% bR & (HSICLK Ready Interrupt Flag)

5 P I £ % HL HSIRDYEN g8 1 1, B E 1.
2 HSIRDYFLG | R | di# @il & 1HSIRDYCLR kiE 0 %A .

0: & HSICLK 5t it

1. K4 HSICLK w25 ity

HSECLK it bz & (HSECLK Ready Interrupt Flag)
EANERAR I #h s H HSERDYCLR {74 & 1 i, mfdfhgE 1.
3 HSERDYFLG | R | mi¥fi@id & 1 HSERDYCLR 3ki% 0 i%f7 .

0: J& HSECLK &% iy

1. %4 HSECLK st it

29:28 | SDRAMPSC | RW
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BL I, vy

R/W

Eiipy

4 PLLRDYFLG

PLL st ikibrE (PLL Ready Interrupt Flag)

76 PLL 4 H PLLRDYEN 4 & 1 if, HAFHE 1.
A #Eid B 1 PLLRDYCLR 3Ki& 0 %4 .

0: TG PLL /87 Az fr i e gt 2 v 7

1: PLL %813 80t #ht 4 i

6:5

(73

7 CSSFLG

a4 R4 Witr & (Clock Security System Interrupt Flag)

TEAME 4-16MHz 1235 23 5t LB b, A8 1.
ki it B 47 CSSCLR 73k 0 %4

0: J& HSECLK &= A= i 224 R 40 h iy

1: HSECLK K& PEUT Wt 22 4 R 40 Ik

8 LSIRDYEN

RW

fiifg LSICLK w24 -F i (LSICLK Ready Interrupt Enable)
1 BE B 5% P P4 35 40kHz RC k3% 2%t % h i .

0: %%

1: ffife

9 LSERDYEN

R/W

f#ifit LSECLK st (LSECLK Ready Interrupt Enable)
fHREAN IR 32kHz RC 415 1% 245k 4% Hh 7

0: %%k

1: ffifk

10 HSIRDYEN

R/W

HSICLK w25 i {# ¢ (HSICLK Ready Interrupt Enable)
fiifiE PN 8BMHz RC 373% % wlh 28 7

0: %1

1. ffige,

11 HSERDYEN

RW

HSCLKE it it (HSECLK Ready Interrupt Enable)
T REANE 4-16MHz 417 3 f il 26 7

0: Z&i1k

1. ffigE

12 PLLRDYEN

RW

PLL stk {fifit (PLL Ready Interrupt Enable)
fli e PLL w2 hibi .

0: %41

1. flife

15:13

(73

16 LSIRDYCLR

&R LSICLK #t&% i (LSICLK Ready Interrupt Clear)
B LSICLK #i4h thikids &4z LSIRDYFLG.
0: TAEH

1. 15k

17 LSERDYCLR

&R LSECLK w24+ i (LSECLK Ready Interrupt Clear)
Bk LSECLK 2 ks £ 47 LSERDYFLG.

0: TfEH

1: TER

18 HSIRDYCLR

7&K HSICLK w4 d i (HSICLK Ready Interrupt Clear)
7ERR HSICLK #t 44 Hh s 47 HSIRDYFLG.

0: TGfEH

1: 5k
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PLHR BFR R/W g
% HSECLK #t44 i (HSECLK Ready Interrupt Clear)
19 | HSERDYCLR | W M HSECLK 34 iz 47 HSERDYFLG.
0: TfEH
1: ER
15Kk PLL 5t45 W1 (PLL Ready Interrupt Clear)
20 | pLLrOYCLR | W R PLL 3t T Wibr 547 PLLRDYFLG.
0: kM
1: &k
22:21 o
E R 224 RGP (Clock Security System Interrupt Clear)
23 CSSCLR W k24 R G T Wibr &AL CSSFLG.
0: JTffEH
1: JEBR
31:24 e
5.5.4 APB2 /hxENIFHFE (RCM_APB2RST)
{)?H*Zﬂﬂﬁt 0x0C
S A{H: 0x0000 0000
viinl: DA R M e i), TSR .
FIT A r # mT DA e 4 B A B8 0.
BLI, B RW R
S E FThAE 10 (Alternate Function 1/0 Reset)
0 AFIORST | RW | 0: TfEH
1. Eir
1 TRe
4710 ¥ 11 A (10 Port A Reset)
2 PARST RW | 0: IAEH
1. 8L
4710 %510 B (10 Port B Reset)
3 PBRST RW | 0: JAEH
1. BT
H4710 54 C (10 Port C Reset)
4 PCRST RW | 0: EAEH
1. BT
£ 4710 31 D (10 Port D Reset)
5 PDRST RW | 0: JAEH
1. 84
4710 5 K E (10 Port E Reset)
6 PERST RW | 0: JAEH
1. BT
24710 31 F (10 Port F Reset)
7 PFRST RW | 0: ZfEH
1. BT
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(e

vy

Eiipy

PGRST

RW

4710 510 G (10 Port G Reset)
0: EEH
1. Eir

ADC1RST

R/W

£ ADC1 (ADC1 Reset)
0: IiEH
1. E47 ADC1

10

ADC2RST

RW

Sz ADC2 (ADC2 Reset)
0: EEH
1. B

11

TMR1RST

R/W

E A TMR1 €l 8 (TMR1 Timer Reset)
0: LfEH
1: i1

12

SPIMRST

47 SPI1 (SPI1 Reset)
0: KAFH
1. E1

13

TMR8RST

47 TMRS £} 8% (TMR8 Timer Reset)
0: JLfEH
1: i1

14

USART1RST

R/W

57 USART1 (USART1 Reset)
0: IiEH
1. B

15

ADC3RST

RW

/7 ADC3 (ADC3 Reset)
0: TfEH
1. HAir

31:16

(3

5.5.5

APB1 SMEBEAIEFFE (RCM_APB1RST)
ks HhE: 0x10
SEAE: 0x0000 0000

Pill: DL e M i aA v, oS E

DL B RIW R

EALER % 2 (Timer 2 Reset)
0 TMR2RST | RW | 0: T

1. 84

EArEREE 3 (Timer 3 Reset)
1 TMR3RST | RW | 0: JKfEH

1. B0

SALER % 4 (Timer 4 Reset)
5 TMRARST | RW HEME 18050

0: JTfEH

1. 84

H A ER 2% 5 (Timer5 Reset)
3 TMR5RST RW | 0: T/EH

1. 8A
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oaE:

vy

R/W

Eiipy

TMR6RST

R/W

BAER 2% 6 (Timer 6 Reset)
0: EEH
1. i1

TMR7RST

RW

HAEN#: 7 (Timer 7 Reset)
0: IiEH
1. Efi

10:6

PR

11

WWDTRST

R/W

EAMEOETIH (Window Watchdog Reset)

0: KA
1. Ef1

13:12

fRE

14

SPI2RST

R/W

47 SPI2 (SPI2 Reset)
0: JLAiEH
1: iz

15

SPI3RST

RW

47 SPI3 (SPI3 Reset)
0: LfEH
1: iz

16

IR

17

USART2RST

RW

57 USART2 (USART2 Reset)
0: TiEH
1. B

18

USART3RST

R/W

54 USART3 (USART3 Reset)
0: JFAEH
1: A1

19

UART4RST

RW

{7 UART4 (UART4 Reset)
0: TiEH
1. B

20

UART5RST

R/W

{7 UART5 (UARTS5 Reset)
0: JTAiEH
1. B

21

I2C1RST

RW

A7 12C1 (12C1 Reset)
0: TiEH
1. BAr

22

I2C2RST

RW

57 12C2 (12C2 Reset)
0: TiEH
1. B

23

USBDRST

RW

S f7 USBD1/2 (USBD1/2 Reset)
0: TiEH
1. BAr

24

TRE

25

CAN1TRST

R/W

S f7 CAN1 (CAN1 Reset)
0: JEiEH
1. Efi
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oAtz B RW iR
27 CAN2 (CAN2 Reset)
26 CAN2RST | RW | 0: LA
1. 84
B340 (Backup Interface Reset)
27 BAKPRST | RW | 0: TAEA
1. B
SA7EJEB: O (Power Interface Reset)
28 PMURST | RW | 0: TfEH
1. 84
5 /7 DAC (DAC Reset)
29 DACRST RW | 0: FZAEH
1. 8L
31:30 TREd
5.5.6 AHB #MEBT 8P fERE R 7288 (RCM_AHBCLKEN)

Az thdlk: 0x14
S A7{E: 0x0000 0014

Vil PAy R A e A, AR A
FITAT L8R AT PAH B BB 0.

TE: BAMRIN A R I, BAEASRELE A i A7 AR O BUE, IR B IR 2

& 0x0.

B

B

R/W

iR

DMA1EN

R/W

{fif& DMA1 &b (DMA1 Clock Enable)
0: XM
1: 5

DMA2EN

RW

{fi & DMA2 I 4&h (DMA2 Clock Enable)
0: &M
1: 5

SRAMEN

RW

{#i5& SRAM Itf4h (SRAM Interface Clock Enable)
fd AEIEAR A U SRAM I 4k

0: XM

1: PR

FPUEN

RW

{$§¢ FPU % (FPU Clock Enable)
0: &M
1: THF

FMCEN

RW

i B8 N A7 1 LI 8 (FMC Clock Enable)
8 e B AR AT AT A 7422 1) L B A 4

0: XM

1: JE

3

CRCEN

R/W

{ff& CRC 4 (CRC Clock Enable)
0: %1t
1. flifg

7
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BLHR B R/W g
ffi§& EMMC 4 (EMMC Clock Enable)
8 EMMCEN | RW | 0: #%1f
1: ffifg
9 TRER
ffif& SDIO K4l (SDIO Clock Enable)
10 SDIOEN | RW | 0: %%k
1: ffifg
31:11 TRe
5.5.7 APB2 #MERT &M EREE 728 (RCM_APB2CLKEN)
fmFetl: 0x18
SAI{H: 0x0000 0000
vilal: DA, R R v
T R SRR B (RAE APB2 S 2k ERSMEAETT R, A SRPIRS B
APB2 141 n) 44
IREE DA ISR € =X DTS- O
T AN A A, A A RE R A B AT AR A O RUE, IR B B AR 2
#& 0x0.
DL, 2K R/W ik
{fife 5 FHIhfE 10 B4 (Alternate Function I/O Clock Enable)
0 AFIOEN | RW | 0: %11
1. ffifg
1 TRe
ffifiE 10 3% 11 A I8l (1/O Port A Clock Enable)
2 PAEN RW | 0: %11
1: ffifg
%48 10 i 1 B B4 (1/0 Port B Clock Enable)
3 PBEN R/W | 0: #kik
1: ffifg
fiifE 10 3511 C W (1/O Port C Clock Enable)
4 PCEN RW | 0: #&
1: ffifg
fiife 10 511 D W (1/0 Port D Clock Enable)
5 PDEN RW | 0: ZEIk
1: ffifg
i 10 &5 I E B4 (1/O Port E Clock Enable)
6 PEEN RW | 0: %11
1: ffifg
{fifie 10 i H F B4 (1/O Port F Clock Enable)
7 PFEN RW | 0: %11
1. ffifg
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Bir, B R/W iR
ffifE 10 ¥ 10 G i 4h (1/0 Port G Clock Enable)
8 PGEN RW | 0: ZEIk
1. ffigE
{§ifs ADC1 4% 48 (ADC 1 Interface Clock Enable)
9 ADC1EN | RW | 0: #%i
1. flifg
ffifil ADC2 £ 1%t (ADC 2 Interface Clock Enable)
10 ADC2EN | RW | 0: #%ik
1. ffigE
ffifE TMR1 E 0 #8154 (TMR1 Timer Clock Enable)
1 TMR1EN | RW | 0: #%i
1. ffigE
{fifE SPI1 I % (SPI 1 Clock Enable)
12 SPIMEN RW | 0: 2%k
1: ffifig
{fifiE TMRS8 &1 2354 (TMRS8 Timer Clock Enable)
13 TMR8EN | RW | 0: #&i1
1. ffigE
{fifE USART1 if# (USART1 Clock Enable)
14 | USART1EN | RW | 0: %%k
1: ffifg
il ADC3 4 I 4h (ADC 3 Interface Clock Enable)
15 ADC3EN | RW | 0: %%k
1. ffifg
31:16 ]
5.5.8 APB1 #MZE P ERERF 78 (RCM_APB1CLKEN)
g Hdl: 0x1C
S A7fE: 0x0000 0000
Yim: DL, PR s
BTV R A B E7E APB1 B2 b 1AM T B, Bl NS RPIRS B 3
APB1 A1 Al 45
BT r # mT DS Btk B A7 B 0.
e AR B A B I, BEABE H A TR AR A I EUE, IR A EUE LR 2%
& 0x0.
Bri, B4 R/IW ik
i fEE 3% 2 4 (Timer 2 Clock Enable)
0 TMR2EN | RW | 0: ZEil
1: ffigE
ffiBE 28 3 N4 (Timer 3 Clock Enable)
1 TMR3EN | RW | 0: Z&i1
1. flige
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(e

ey

ity

TMR4EN

RW

{FfEE N %5 4 W4k (Timer 4 Clock Enable)
0: #&1k
1. flifg

TMRSEN

R/W

{f e E N 28 5 B4 (Timer 5 Clock Enable)
0: %&b
1. flifg

TMRG6EN

RW

{FfEE N %% 6 B4k (Timer 6 Clock Enable)
0: #&1k
1. flifig

TMR7EN

R/W

{FREE N #% 7 B4 (Timer74 Clock Enable)
0: Z&k
1. fiifg

10:6

23]

11

WWDTEN

R/W

fEBEE & T 4F (Window Watchdog Clock Enable)
0: %&b
1: fHfg

13:12

(23]

14

SPIZEN

{§ife SPI2 4 (SPI 2 Clock Enable)
0: 2& ik
1. flifg

15

SPI3EN

RW

{fife SPI3 if4f (SPI 3 Clock Enable)
0: %&£k
1: flife

16

(3

17

USART2EN

R/W

{f e USART2 i (USART 2 Clock Enable)
0: z&k
1. flifg

18

USART3EN

RW

{f e USART3 i (USART 3 Clock Enable)
0: %&£k
1: {FifE

19

UART4EN

R/W

f§ife UART4 % (UART 4 Clock Enable)
0: £k
1. {figk

20

UARTS5EN

R/W

{$8 UARTS % (UART 5 Clock Enable)
0: %k
1: {FifE

21

I2C1EN

{§i8% 12C1/3 IH&h (12C1/3 Clock Enable)
0: 2%11
1. {figk

22

I2C2EN

RW

§ifE 12C2/4 W4 (12C2/4 Clock Enable)
0: %1t
1. flifg
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BLl 2K R/W R
fiifie USBD1/2 Af &l (USBD1/2 Clock Enable)
23 USBDEN | RW | 0: #t |k
1: ffifg
24 TRE
fiifit CAN1 B4 (CAN1 Clock Enable)
25 CAN1EN | RW | 0: ki1
1: ffifg
ffiB CAN2 I} #l (CAN2 Clock Enable)
26 CAN2EN | RW | 0: %A1k
1: ffifE
fFRE# 474 O (Backup Interface Clock Enable)
27 BAKPEN | RW | 0: %%
1: ffifg
{HAEHYRIE 4+ (Power Interface Clock Enable)
28 PMUEN RW | 0: kit
1: ffifg
fiifit DAC #2014 (DAC Interface Clock Enable)
29 DACEN RW | 0: %1k
1: ffifg
31:30 TRE
55.9 ZMEfEtlEFFE (RCM_BDCTRL)
s Huhk: 0x20
S AifE: 0x0000 0000, R REH & Mg G ALA AL
Yl DA R g ayin, 0 B 3 S84 A
YRR T A AT U, KR N ERRRAS
HER: X PMU_CTRL ) BPWEN {4 % 1 J5, LSEEN. LSEBCFG.
RTCSRCSEL #il RTCCLKEN A fEi#E47 24 5h
BLI; 2R R/W ik
{#ifk LSECLK (Low-Speed External Clock Enable)
0 LSEEN RW | 0: ZEil
1: ffifg
LSECLK gi#i#rE (Low-Speed External Oscillator Oscillator Ready
Flag)
1 LSERDYFLG | R | LSECLK f2ERtf#-8 1, Afeer i i 0.
0: AKuté
1. HhEish
fit B LSECLK A3 (Low-Speed External Clock Bypass Mode
Configure)
9 LSEBCEG | RW iiﬂéfw‘a%ﬁﬁﬂﬁwﬁﬁ LSECLK I, & NEHREEMESA LSECLK
0: E55Eia
1: SRR
7:3 TRE&

www.geehy.com Page70



(e

vy

ity

9:8

RTCSRCSEL

¥ RTC iH4hJE (RTC Clock Source Select)

% B BDRST M E A4 4rik, FiE#t RTC W BhH, JoikBE R E %
FAE BB

00: JEAfh

01: LSECLK % #8{EA RTC I &k

10: LSICLK R #1E~ RTC Hh

11: HSECLK ¥R¥#%1E 128 43 45s {E N RTC K4

14:10

(73

15

RTCCLKEN

R/W

ffifit RTC K4 (RTC Clock Enable)
0: %k
1. fiifi

16

BDRST

B &A%t (Backup Domain Software Reset)
HRAEE 1855 0

0: BArABE

1: ERBAEE

31:17

(3

5.5.10 #EHIMREFFSE (RCM_CSTS)
fmA k. 0x24
SffE: 0x0C00 0000, K& MrkrEshth RE LAk, Ehrbrd R g bl

(DAL

Vil DUy, R i, 0 23 A A .
L Z A AR AT VIR, Red NSRS

o113 B4 RIW iR
fHBE AR % %% (Low-Speed Internal Oscillator Enable)
AR E 1 8055 0.
0 LSIEN R/W 0. #iF
1: ffiGE
PRI IR #5344 (Low-Speed Internal Oscillator Ready Flag)
2;'—' S s N ﬁ'—' S NESS R
] LSIRDYFLG R LSICLK o E 1, AR RS o
1: B
23:2 N
EBRE kR E (Reset Flag Clear)
fr ) rRYE= 4 2 *;!:” .
o4 RSTELGCLR | RW HRME 1 RIEREM R, BH RSTFLGCLR
0: LfEH
1: ERENbRE
2 {5
%4 NRST 5| i fikrE (NRST PIN Reset Occur Flag)
76 NRST 5| IS A0 & A A& 1; xRt S RSTFLGCLR £z
26 NRSTFLG RW | iHBx.

0: J& NRST 3l E k4
1. K4 NRST 5|5 A7
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A 2y

R/W

it}

27 PODRSTFLG

RW

rA: L E bR (POR/PDR Reset Occur Flag)
HIfEAEE 1; R EE S RSTFLGCLR Arifkk.

0: G hH/BHENKAE

1. KA LR E AL

28 SWRSTFLG

R/W

KA R ibrE (Software Reset Occur Flag)
HEEAEE 1; BEfFEE S RSTFLGCLR ik .
0: WHRKE

1. KA

29 IWDTRSTFLG

R/W

RAEMALE 1M Z A bR & (Independent Watchdog Reset Occur
Flag)

MBS A IR A R A Voo KIS HEMEE 1; HBREES
RSTFLGCLR fi& k.

0: WAKRAE

1: R4

30 | WWDTRSTFLG

RW

KAERDETIMEAFRE (Window Watchdog Reset Occur Flag)
A OE TSR A E 1, il S RSTFLGCLR Az
.

0: wAKRE

1. k4

31 LPWRRSTFLG

RW

RAAEFEEMibrE (Low Power Reset Occur Flag)
AR B AL AN iR E 1, @S RSTFLGCLR 1
THER

0: BHRAE

1. RE
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6 HIREHEEBEITT (PMU)

6.1 ARiEEWR. HEHR

Ak 32 RIEEIR. 4i5HE

AR PR RXHEE
FHL IR B BT Power Management Unit PMU
LA Power On Reset POR
A AL Power Down Reset PDR
FEL YR FEL TR A U 2 Power Voltage Detector PVD

6.2 &

R — ARG EBITIIREA, TAEEEDY 2.0~3.6V, W LB N B HEE
TSR AL 1.5V AR, 35 IR Vop d5 L, WEEIT Vear 455 & 0 DXkt

o

6.3 SZWEHE

B 7 F YR i S A AE ]

1. SVER R

Flash SRAM

I%
Wb

AHBEIFIME

APBHITFIME

iR
| LSECLK (S iR 58) |
Vor [J—o
| anses | | e |
R EMEE
| RCM_BDCTRLE 558
Voo FL i3
Voo L1 BE TS |
| e | [ o ]
Vs [ | HSECLK (RFiEIRES) |
| vomss | [memzs|
; Vooa FEL iR 13
V- |HSIGLK| | PLL | | LSICLK|
Vrer+
| ADC | |TempSensor|| DAC |
Vooa
Vo
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6.4 ITNELIER

6.4.1 HJEHR
e YRR . Voo IR, Vopa HEVREL. 1.5V BRI, 200 IR,
6.4.1.1 Vpp HLIRIR

i Voo/Vss 5l BIE L, S5 R AS . AL, IWDT. HSECLK. /O (F&
7 PC13. PC14. PC15 5| J{). MefiiZ Bt

HLR IR A

45 1.5V HEIRAE R, A LUR LR TAER K
o FHiat: BhARIUT 1.5V Ll XA Rig T
o [ LR BB 1.5V i X3k TAETEARIIFRIRAS, Framfhoe
W, A ik TAE
o fEHUEIS: SEBNT 1.6V gti Xz Ik flk e, BR T &K, TAEes
1 SRAM N5 #R2 2k

6.4.1.2 Vppa HLIEIR

81T Vooa/Vssas Vrer+/Vree-5l i H, 45 ADC. DAC. HSICLK. LSICLK.
TempSensor. PLL. &bt

ML ADC HIREMSEHE

HSEH ADC HIJETT LSRRI, ELAS PR3 e T
® Vppa: ADC [HLYR 5|
® Vssa: JHST LY 5] B
® VRrer+/Vrer: ADC S35 HiJE 5] i

6.4.1.3 1.5V HJEH
F R R i, 45 %, Flash. SRAM. 74b it .
6.4.1.4 Z 4 YRR

1 Vop /A7ERT, a4 IX I Vop Bt HL, 24 Vop R, J5 & At H Xk H Vear
HEHL,  FRIRAT G & T A7 28 M N S F4ERE RTC Thfg. 47 LSECLK @ik as
RTC. #2774l RCM_BDCTRL Z7/7%%. PC13. PC14. PC15 fftHi,

6.42 HEEHE
6.4.2.1 FHEMNEHBEN (PORE PDR)

246 2] Voo/Vooa 1T BR{E HLE Veor 1 Veor I, 0 F 2 H B R FFENE AR
A, FHEEMMEEEMFEERI T, POR. PDR. RiHHEE. IR AiES
% T,
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K 8 b HL A ANt B A 1 T

VDD/ VDDA
A

IR 8

v

POR PDR

Reset

6.4.2.2 YR EHNE (PVD)

PVD "% E —BE, A Voo/Vooa i@ TIE RS T BIE. wRAMAREF T,
fl R T, B RTACEE Voo/Vooa BB RMERIIE B PVD FIEH 7k T
(1) HKCE 7% PMU_CTRL f#] PVDEN {7 & 1 i PVD
(2) FHEZF% PMU_CTRL ) PLSEL[2:0]f7E £ PVD A HLE B
(3) & %177 PMU_CSTS ff) PVDOFLG £ W] Vpp (M & & T8 A8 T
PVD K HRIH
(4) 402 Voo/Vooa & T8 T PVD BIERS, #=4 PVD il

PVD [ BIMERIEE T K. PVD BIE. B REIES % “HdE T 7.
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Kl 9 PVD HIfEHIEH
Voo/Vopa

\4

PVDHIH

6.4.3  ThEEH
6.4.3.1 fRINFEA PR Th#E

RDIFERE A = BEARAE A, 5 IR IR . B R A I B
I A R PR TAE

FEFMRTIAERE I DIAE . WP R I E) L nelie 77 2. el 5 B i) (R A7 A7 R 22
St DIRBEAR, MR (R, Ry AOD, MR A OR A R Bt b, T
DIRTE R S @ MR DA . R = MR A E 57

Ftg 33 “HEARAIA. (FIERIAMARNUE " 22 7

BRI | 1.5V X | % Voo KB
B i BT e 77 5
T KFBhEIEm | B EIREE
A Corteye. | T WFI 5% {E— Ik oo ARMAE x
e, ) 3
M3 WSk, A NRCES
AR e ARV
FOBEEAR | i WFE fré R T | ADC fyet b x
By BN BTS2 T \
KH R
PDDSCFG #i AN
RN ! LPDSCFG fr AT
=k T— AR HSICLK F
¥ Z1k +SLEEPDEEP Aty TFERR KT HE f
fAI+WFI B, WFE = 1.5V X4 HSECLK
PDDSCFG i | WKUP 3| iif - F+ I e W}EZ%&%
FEHL 1.5V HEJEC A +SLEEPDEEP . RTC [H4h=H x
fr+WFI1 8¢ WFE | #F. NRST 5|
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BRI | 1.5V X | % Voo X
B B AT MR 7 2K
Bk ABFEIER | BAPEIEE
HIAMEE AL
IWDT £ ff
MR AR AR
I AR A A L
R 34 HEHRAR U
R TiBA
JEIT AT WFI 8 WFE $5 4 i 37 Bl i3k \ R RAR =X 5
HEA 24 SLEEPONEINT # 0, H4T WFI 3t WFE 484, SCHEV#E AN REMRA L, 4
SLEEPONEINT & 1, RGP WifE T, 7R0HE N AR S o
W AT WFI 54 30 NBEIRALE, NHEEAEE D WieEs; 25 HAT WFE 154538 A BER A
3, DA S
i AR s WIZEIETAE, P s scdhiEisty, BARTEREIR AT N AZ 12 8s . WIERIEER
N JiEL SiE Fsf ¥
WS FrEL R W, SRR, AREIR AT, 2 JEABAT WFI 54 e FIRE R, SiE
a SR, EREENIT WFE 54 R0 F .
fE IR
{5 bR i LR 3R
FHg 35 15 1A
R Vi HA
W% #7421 SLEEPDEEP & 1, Z7{7#% PMU_CTRL #ff) PDDSCFG fi# 0, %k
JEX Ja AT WFI 25 WFE #5437 Rk A\ 52 1R
7% PMU_CTRL {7 LPDSCFG 13 & 0 i il [ %% LA 7E IE A 3, 274785 PMU_CTRL
#] LPDSCFG {7 & 1 I 2% TAEAE (R DR,
W AT WFI 54 30 NBEIRALT, NHEEAE D Wiesg, AT WFE 154538 A\ BER
o NE T AR .
1= 1w WAZAE IR TAE, AMEtE IR TR, (RS IR NAZ A WSS .
MRRRAERT | HSICLK 43 & WA 5]+ H Hs V8 15 288 MR T FE N5 J8 1 Bf 18]
WS FHE R W, SRt R, AREIR A, 2G4 AT WFI 54 JE B, B
a SRR, EREENIT WFE 54 R 0T .
RS
RER U i LR 3%
FA% 36 ML
R PiHA
S WiZ 2 fE 45l SLEEPDEEP & 1, #f##% PMU_CTRL 1) PDDSCFG fi ¥ 1,
WUEFLG £7 8 0, /54T WFI 5% WFE 54 32 Bl E A LR R .
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etk BB
. ik WKUP 51 17 RTC il W A (2 4050 NRST 51 BSM 82 6% IWDT
SRR
FHLI WAZIEIE TR, AMSEHEIE TR, WS, WIEREES Rk,
MERIENT | A AT I A
S T 7 A TIF AT -

6.4.3.2 BT AR Th#E

B TR, OB PRGN O B PR APB/AHB S 2k B4 i B
PEARIE AT R T AE -

6.5 B fFasHihb RSt

ot 37 PMU & A7 as bk R A R

T R % HivhE
PMU_CTRL LRI ) 2T A7 A 0x00
PMU_CSTS FEL YR I IR AS B A7 0x04

6.6 EHASIIRERMIR

6.6.1 HIFEHFEE (PMU_CTRL)
s HlE: 0x00
HA7fH: 0x0000 0000 CMFFATLAEE 2 e R I RS

B Z2y i) RIW (D)

0 LPDSCFG R/W

IRIhFER EHENRAC B (Low Power Deepsleep Configure)
e B LA U T R R 28 1 TAEIRAS

0: JFs

1: ARThFEAR

1 PDDSCFG R/W

fic B 5 FL R FE FERR. (Pown Down Deep Sleep Configure)

76 CPU #E NRFEHEIR T, 7EAAHL. U R IE E R RS RS .
0: FENAFHULNRS, 25 B LPDSCFG fid% il

1. BEAFREHLE

2 | WUFLGCLR | RC_W1 | 0: &

TE BRI bR (Wakeup Flag Clear)

1: WIS 1 1E 2 ARG A S T B AR

3 | SBFLGCLR | RC_W1 | 0: X

ER A HLbRE (Standby Flag Clear)

1: 51 ERRLRE

4 PVDEN RW | 0: 281k

15 B FLYE HL S 2% (Power Voltage Detector Enable)

1: ffifE
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oaE:

ey

ity

7:5

PLSEL

R/W

%% PVD HEBI{E (PVD Level Select)
0x0: 2.2V

0x1: 2.3V

0x2: 2.4V

0x3: 2.5V

0x4: 2.6V

0x5: 2.7V

0x6: 2.8V

0x7: 2.9V

e FEAUES I “HERFN

BPWEN

B85 %A X 1, (Backup Domain Write Access Enable)
#HIXIdE RTC. &M 228, EMERIESYIRN, 51 A5y
=118

0: #1b5

1: RS

319

(23]

6.6.2

R MRS FFSS (PMU_CSTS)
W Hbdl: 0x04
SFA{E: 0x0000 0000 CAAFALARE = nse B B AN 7 B )

ShRAER) APB A b, BRI AT 8 T AN APB 1Y

DL, B4 R/W i3
MR R A bR (Wakeup Event Flag)
AL AR, R R TS WKUP 3 L & A g F 4482 RTC Il
st Ji
0 WUEFLG R | 0: Rk
e fFiRE WKUP 31, 24 WKUP 3| E 4 2 m i P, 2k 5%
.
FplbrE (Standby Flag)
ZAL A E 1, RAEt POR/PDR (b H/BiH A7) B B H IE
1 SBFLG R | &£ (PMU_CTRL) f# SBFLGCLR f7i&R.
0: RIS RHBI
1 ORI
PVD #iith b5 &4 (PVD Output Flag)
4R Voo/Vooa £ 75 T 1 PLSEL[2:0J5% ¥ PVD &
9 PVDOELG R 4 PVD # P\E)EN PLAE RE S ZLA B 2
0: Voo/Vopa =T PVD [®{E
1: Voo/Vooa {&F PVD [R{E
e BALEECE AR SE (PVD 1R TAE), %408 0.
7:3 frE
WKUP 5| HIFcE (WKUP Pin Configure)
WKUP 1E 53538 1/0 B, WKUP 511 )24 A RE R Ab ZE A pLARE 20
8 WKUPCFG | RW | T CPU; AX{iE 1/O i, 4 Henefi CPU.
0: L& i@ /0
1. AR MCU
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B

2y

R/W

Eiipy

e AERG AL RX AL

31:9

73]
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71

7.2

7.3

7.3.1

2 EFFH (BAKPR)

k]

oy WAL AT U T 4% 84 N IEUE, & 42 4 16 & A4 . 24 Voo
RIS A e i Vear (REFEHL

MR N RS, WRRARMBE HIEENN, &hEFARASENL
BAKPR #5ill 25 47 2 B EAR A A AT RTC B3

2 BAKP E17)5, HEEILG &0 2472 RTC fIvin, FH4RI & 8 (BAKPR)
G2 AT REMI AN S Uiin) o a0 B E 3T e F X 0 Zr A7 8 A RTC (11510, 15 4% LA
N IRERAE:
® 7t RCM_APB1CLKEN Ziff#H 1 B PMU Fil BAKP 47 ji F HL )8
Fgg P
® % H PMU_CTRL HLEHE I %5 f745 11 BPWEN o7 J5 XS #5477 B A7 i A
RTC 19 il

FEAHE

(1) 84 FHEIEHFA%S
(2) CIREMHEH TR TEHBA P W ThRe R AR _Edif N
(3)  WHPRMEZ A, 1 LAFiE RTC /R

(4) 7ERABIH PC13 (TAMPER) L#i RTC KR 8. RTC w8 fik v ek
FRIK PR (A% 5] A H AR A )

TheeHR

R

A LLIRSE TAMPER 5100 A5 5 &R A2, FIWR S A RS . R
M= EE AR S0 A N TR ERRANFE, W E S R
LA S S MR AL RENT, BT ORI B AR 2 BT AR NS i
H TPALCFG filtf, dRZASIEE R 2B 2N AR08, ARSI
s, A AR NS Wi E T BAKPR_CSTS #r {74+ TPIEN
B, AERAERNGIESFS 277

ERMEMR N FAIERR S, ZEHENGIE, wREEEHEA NG, A
T BT IEBAT B N4 B8 BAKPR_DATAX 217 22 I5H2 A 51 B _E AT A 42 A T =5
1, FHELES NS HHE BAKPR_DATAX #1725 2 1ij % & BAKPR_CTRL % {72
1) TPFCFG £z TR 5] A o

TE: 24 Voo HIESKHIRS, RAPIRAE TIESIRES . RN GHIRRLZ SN SI 1 1 f-T- By 1 R A s 2543
EREZ TN
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7.3.2 RTC &#
A B E RTC IR BAKPR_CLKCAL 2947 2 f) CALCOEN 473k 5 /] RTC
B
RTC B #hrf LAZE it 64 24k i 22\ 5] .
7.4  HEEHbERRGT
k% 38 BAKPR 7 £7-# Huhik i 5
FhHBL iR Drs ik
BAKPR_DATAXx(x=1..10) U EAR A A 1 0x04+4(x-1)
BAKPR_CLKCAL RTC I Bk o 27 47 2% 0x2C
BAKPR_CTRL HA AR A AR 2R 0x30
BAKPR_CSTS AR ERIPRS FAER 0x34
BAKPR_DATAx(x=11...42) AT BIE A AR 11 0x40+4(x-1)
7.5 EHAEZIIRRHER
AN ZF A7 2 T LA (16 7)) 87432 )15 1)
751 RBHBIEFHESR x (BAKPR_DATAX) (x=1...10, 11...42)
gt 0x04 % 0x28,0x40 %] 0XBC
S A7fE: 0x0000 0000
ik | &% | RIW ik
FH &4 8 (User Backup Data)
15:0 | DATA | RIW | 7§ Vear EHAAEMITEOL T, L@ EEN. RAEN. FEHUB AR &
fixf BAKPR_DATAX #r e B4, R Beisd B A7 & Bz NF 1 E A7 .
7.5.2 RTC B8R 72 (BAKPR_CLKCAL)
{}F?]ﬂ:zf@,ﬂt 0x2C
2 A7{E: 0x0000 0000
Hris ES RIW R
W ERMEME (Calibration Value Setup)
6:0 | CALVALUE | RW | it kit RTC HoRteh ik Ok s RTC (it 4h, ScBliE. 28 £ Ra
220 A pisf o ik o4y A 2 1) 22 AN B ko, T LARTE O #1) 121ppm
e A B (Calibration Clock Output Enable)
0: LhiH
7 | CALCOEN | riw | 1 RSN 64 5245 ) RTC I, 41 LSECLK £ 32.768KHz,
iy 1S SR L 512HZ. 24 CALCOEN fi# s BN, 7B KRR
T Th G k8 S A B A L E R NS 5 o
24 Voo HIECHIN, %0 HIEER
i BE 4 H IR sk A ikl (Alarm or Second Pulse Output Enable)
8 ASPOEN | R/W | 0: %%
1: fER NG i RTC 3E TER 8D kb (5 5
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i, 2R R/W R

it K R SR TR D — > RTC B0 ;1B ASPOEN fiii, 75245 H]
RN DRE -
T BRI A A AR BR -

Ve L W s R ikt (Alarm or Second Pulse Output Select)
LR IE PR N B i H RTC FP k{5 5 s &M k{5 5

9 ASPOSEL | RW | 0: %t RTC 24 ik

1. %t RTC i
VE: HAAUEE & I E AR IE R

31:10

73]

753 ZEHIFFE (BAKPR_CTRL)
Az Hhhk: 0x30
S A7ME: 0x0000 0000

Brris €y i

R/IW ik

0 TPFCFG

RW | 0: R ASIREIENIEA] 10 H1#

fic B ARSI 5| BThEE (TAMPER Pin Function Configure)

1: RN G IR AN

1 TPALCFG

R/W

Bt & 12 A\ 5| 145 %% 8- (TAMPER Pin Active Level Configure)
TEFEAR N 51 ARSI ) 1 A 280 L~ A T A TR 45 13 27 A7 4% o
0:

1: fIRHF

31:2

TRE

vE: A% E TPALCFG M TPFCFG fiLs &% 4. EEITERME S E—AMEIR AN, Fit,
HE#E R AE TPFCFG N 0 By A4 2% TPALCFG fikzs

754 ZHEHIMREEFHFES (BAKPR_CSTS)
Wl@i@iﬁ 0x34
SAI{H: 0x0000 0000

fiBg | B | RIW

iR

0 TECLR | W

BRI FFFRrE (Tamper Event Flag Clear)
ZAL RSN, EHERO

0: A

1: HREA NSRS, FEAR AR TG

1 TICLR | W

18

AL RBEE N, BHENO

0: xk

1 IEBRAR NI o W R R AR &

R AR TR AR & (Tamper Interrupt Flag Clear)

2 TPIEN | RIW

fFBER AR 5] IR W (TAMPER Pin Interrupt Enable)

EAAAE R G B A B USRI B 5 A4 E AL, RN W TGE LRI FERE R
T RGN AL

0: &Ik

1: ffifE (W& E TPFCFG fi)

73

(3
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frrgk | &% | RIW Eiipy

RABRNGMEMARE (TAMPER Event Occur Flag)

AL I BN e B F B A, L TECLR Ar'5 1 iR

0: LRANFMF

1. RS

I RANFLEAIA & EIRF . 2008 1, e &8s
ARG IRFFEADIRAS, VR IIR & A3 R HEAT 544
RARNE N WitrE (TAMPER Interrupt Occur Flag)

SAAEBLE T TPIEN AL A B2 N FAFI g B AL, @I TICLR A7
9 | TIFLG | R | 5 1iHk: ZAAUE RG R Arm th f MU e i /5 4 = A

0: TR

10 KRBT

31:10 RE

8 TEFLG R
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8 mEMEFMrIEHE (NVIC)

8.1 ARELWK. HEHR
T 39 RIEEMR. 4i5HIA
4R AR BXHEE
ANTT 5 e Non Maskable Interrupt NMI
8.2
7 ) Cortex-M3 WZEE AL 1 k& 1A &= W=l 4 (Nested Vectored
Interrupt Controller (NVIC)), ERMAZEEME, Rema. (RALiE b3 575
. HYRE RS, EZ LT NVIC BIUiHiEZS% (Cortex-M3 Hi RS F
WD o
8.3 TERHME
(1) 65 A FfiHWr@E CAEFHE 16 > Arm® Cortex®-M3 H1IKT28)
(2) 16 MATgmFEMIRSeg (T 4 L7 A WPt e 20
(3) A AE 110 S35 AR A b Ah 2
(4) HLYREHIE
(5)  RGIEH|ZFAAARMISLE
8.4 HWHNREMER
Tk 40 APM32F103xCxDxXE W fl S i [l =32
BRI %S 5% [E=esirn R
0x0000_0000 ]
Reset -3 0x0000_0004 =X DA
NMI -2 0x0000_0008 AN B A
HardFault -1 0x0000_000C B P A W
MemManage Al E 0x0000_0010 Tk 288
BusFault CIRCacs 0x0000_0014
UsageFault nRE 0x0000_0018
0x0000_001C-
R
0x0000_002B
X SWI 154528 R G iR 55 1
SVCall RE 0x0000_002C .
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SR &S RSk r Bk g
Debug Monitor - Al 0x0000_0030 AR AR b
- - - 0x0000_0034 TRE
PendSV - IR a:s 0x0000_0038 RIS RGEAR 551 R
SysTick - Al E 0x0000_003C RGTTHIEN 2%
WWDT 0 Al E 0x0000_0040 [GIRESI Rk
PVD 1 Al E 0x0000_0044 P Y R 0 e
TAMPER 2 Al E 0x0000_0048 A2 A H B
RTC 3 IR as 0x0000_004C RTC il
FLASH 4 Al E 0x0000_0050 INAE4 R
RCM 5 IR acs 0x0000_0054 RCM b
EINTO 6 IR as 0x0000_0058 EINT % 0 iy
EINT1 7 IR as 0x0000_005C EINT £k 1 il
EINT2 8 IR as 0x0000_0060 EINT £k 2 il
EINT3 9 IR acs 0x0000_0064 EINT £k 3 il
EINT4 10 IR acs 0x0000_0068 EINT £k 4 il
DMA1 ifiiH 1 11 IR d 0x0000_006C DMA1 J&EiE 1 47 i
DMA1 il 2 12 CIRa 0x0000_0070 DMA1 il 2 42 J7 ik
DMA1 il 3 13 I E 0x0000_0074 DMA1 il 3 4 Ik
DMA1 jiit 4 14 IR acs 0x0000_0078 DMA1 il 4 457 ik
DMA1 j#i 5 15 IR acs 0x0000_007C DMA1 iliH 5 457 ik
DMA1 il 6 16 I E 0x0000_0080 DMA1 il 6 4= Ik
DMA1 il 7 17 I E 0x0000_0084 DMA1 il 7 427 ik
ADC1/2 18 Al E 0x0000_0088 ADC1 fl ADC2 4= 7 T
USBD1_HP_CAN1 ‘ USBDA1 =ff 5t 2+ iy
X 19 I E 0x0000_008C JCANT et i
USBD1_LP_CAN1_ USBD1 ikl 5 2 Hr i
RX0 20 R 0x0000_0080 ICANT #2150 ik
CAN1_RX1 21 Al E 0x0000_0094 CANT Ui 1 iy
CAN1_SCE 22 3E 0x0000_0098 CAN1 SCE 1l
EINT9_5 23 3E 0x0000_009C EINT £k[9:5]+ 7
TMR1_BRK 24 Al 0x0000_00A0 TMR1 3 %= 1y
TMR1_UP 25 B E 0x0000_00A4 TMRA 53 v b7
TMR1_TRG_COM 26 A%E 0x0000_00A8 TMRA fish R AE A 7
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SR &S RSk r Bk g
TMR1_CC 27 Al 0x0000_00AC TMR1 3k H A R
TMR2 28 IR acs 0x0000_00B0 TMR2 7
TMR3 29 IR a:s 0x0000_00B4 TMR3
TMR4 30 A3 E 0x0000_00B8 TMR4
2C1_EV 31 Al 0x0000_00BC 12C1 FA4H by
I2C1_ER 32 A3 E 0x0000_00CO 12C1 i i
2C2_EV 33 Al E 0x0000_00C4 12C2 FEfF ik
I2C2_ER 34 IR as 0x0000_00C8 12C2 i il
SPI1 35 nBE 0x0000_00CC SPI1 Hithy
SPI2 36 IR acs 0x0000_00D0 SPI2 itk
USART1 37 IR as 0x0000_00D4 USART1 1l
USART2 38 IR as 0x0000_00D8 USART2 1l
USART3 39 IR as 0x0000_00DC USART3 1l
EINT15_10 40 IR acs 0x0000_00EO EINT £&[15:10] 17
RTC_Alarm 41 Al E 0x0000_00E4 RTC [ifl &+ 7
USBD_WakeUp 42 HE 0x0000_00E8 USBD_OTG M iy
TMR8_BRK 43 i E 0x0000_00EC TMR8 7l 4 i 7
TMR8_UP 44 IR a 0x0000_00F0 TMR8 5 7
TMR8_TRG_COM 45 Al E 0x0000_00F4 TMRS fish 2 FiE A5 H 7
TMRS8_CC 46 A%E 0x0000_00F8 TMRS #fi 3k L 7
ADC3 47 IR d 0x0000_00FC ADCS3 4:J&
EMMC 48 I E 0x0000_0100 EMMC w7
SDIO 49 3E 0x0000_0104 SDIO i
TMR5 50 3E 0x0000_0108 TMRS5 H
SPI3 51 3E 0x0000_010C SPI3 itk
UART4 52 T E 0x0000_0110 UART4 ity
UART5 53 T E 0x0000_0114 UARTS5 it
TMR6 54 3E 0x0000_0118 TMR6 H
TMR? 55 3E 0x0000_011C TMRY7
DMA2 jiiiE 1 56 3E 0x0000_0120 DMA2 j&EiE 1 ik
DMA2 j&iH 2 57 B E 0x0000_0124 DMA2 j&ii 2 ik
DMA2 j&iH 3 58 B E 0x0000_0128 DMA2 j&ii 3 ik
DMA2 i 4/5 59 IR acs 0x0000_012C DMA2 @i 4/5 il
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FHRA HE%S RFR ) Sk #id
0x0000_0130-
- - - N
0x0000_0133
USBD2_HP_CAN2 i USBD2 &l 5t 2% rh
61 AR E 0x0000_0134 o
_TX /CAN2 3%
USBD2_LP_CAN2_ i USBD2 14 5t 2 rh iy
62 AR E 0x0000_0138
RX0 ICAN2 21 O Hrlt
CAN2_RX1 63 Al 0x0000_013C CAN2 #:lir 1 =il
CAN2_SCE 64 Al E 0x0000_0140 CAN2 SCE 1l
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9 SR MT/EERIES (EINT)
9.1 &
AR g N ER b A ANER IR A AR T, AR A 170 5
[ NS 5 SR B b/ g, eI R R TR EINTX: g s Py b i/
£ L
T R S B R SN N AR S P R A
LR R L O B U (=Rt S (L
T BT 5 8 1ok T A 38 R B S TR R AR A SN RR B T A B R
TR fieh e Ml ik e TS v L) TAE . Blan, AMESEEAR =4 GPIO farth ik, P93
FAN—A TMR B Fr F A 55— TMR TAE.
9.2 IigeHk
9.21 “IEAWEELH" KIKERR
“CHNERH T FA T e AR IR OB TR, AT e ANEREE A bk, A
PR A AMERIRA A AR W, R R TR
T A1 CHNERR W S FAE T R K TR R R
£33 il R BB AT IR

(D BEMR TR, VTR, ARSI (£ NVIC

A s
S o
e SRS S (2) MSMTRIL b=k 7RI — SO, P TR, X

LR AR B 1, e HAR R AE B RIS 1, AR %P i

R
- () BEMETR, ML

i o
s SRS S (2) AMRSPELE b7 T R B SO, P 1 NS

SRk, R EE A AR 1.

(1) gk,

SN | RSP A A R ! U
it | geEvEe | (2 MBI 1, P 1 BRI

B, PRI PR 1.

(1) FadrdisR, MEREXSBIAME L (75 NVIC d iR
9w@§ e g | (2 MBI PUTIEIS 1, TR, A5
R RO AR 1, FErR IR 7 AR SEALS 1, A B b i

*.
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9.2.2 WIZMLEE

i H WFI. WFE 54 #0] DMl A 45 1L TAE. i WFIHH84, AF— ikl i
Wk ] WFE $54, il SR

I PP, 2 fil P AL B R L, I A T B R AT N A . R A
MR A% AN R T A B e R, D MR TR], G T

(1) flk AR P ERREE S ) (AN A r I Ak 2 o K it

® (EREAMAT A — AN BRI, (HANVERE NVIC Ot B by, 38 S fid A
Hh i b 7 R

® TN RGiEEl# ik SEVONPEND 17, 44T WFE $5 41 9%
N HENR

o ULErPIME AR, BN WFE RS G, 7 405 B B s i o
AL NVIC T W@ IE AL (£ NVIC IS B A A7 4%
H

(2) @Rk EINT 34F (AR R Mg
® [itH EINT 2 it
® AT WFE $5 418 P i 4t N BEAIR
o FEPHIMEE A%, CPU M WFE K& 5, KN N S 2k i iafir
BAWEN, ATERANAME 0 B AL B NVIC HH @ E HE i Ar

9.2.2.1 Hf4nefig

il R NIRRT (PSR ) (Al R H Mr b3 R i e
(1) fEREAME BT — AW, (EANfERE NVIC X B2 A b, 38 e fil &
(2) TENEK RGEH 8 fisE SEVONPEND £, $#4T WFE 84 W%tk
NHEEAR 5
(3) PR EE A, AN WFE K E 5, 75205 KR N A& ) bR
EALFANE NVIC HIFHEIE AT (FE NVIC G BREERE A2 ).

BT EINT &4 (SMEASEH) MR

(1) THE EINT &R,

(2) AT WFE #8418 Py %3k AR ;

(3) Aol R, CPU MW WFE RE )G, RN FHELL R A A
WEAL, NLIEBRAHR AN I Wi A7 5k NVIC A s e 47 .

9.2.3 S ERF BT EEAF LB

Rl 42 Sl S HAF LU
SR BT S S B B AR SR T SR S
PAO/PBO/PCO/PEO/PFO/PGO EINT 0

PA1/PB1/PC1/PE1/PF1/PG1 EINT 1
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S8 T 5 TR A AR SHES R SRR S
PA15/PB15/PC15/PE15/PF15/PG15 EINT 15
PVD #ith EINT 16
RTC Alarm 44 EINT 17
USBD M %44 EINT 18
(35 EINT 19
(35 EINT 20
TR EINT 21
TR EINT 22
(3] EINT 23
(3] EINT 24
TR EINT 25
TR EINT 26
TR EINT 27
(3] EINT 28
3] EINT 29
REd EINT 30
REd EINT 31
9.3 HASHOEBRGY
Fh% 43 EINT 27 £ as thik medpt
g2 2 #id ks Hihk
EINT_IMASK HH T BE AT AT AR 0x00
EINT_EMASK BT AT A 0x04
EINT_RTEN firae _ETH bR o A7 4 0x08
EINT_FTEN fERE N B Al R o A7 4% 0x0C
EINT_SWINTE AR W S A AT A 0x10
EINT_IPEND T A AT AR 0x14
9.4 HFESIRHR
9.41 HHFRFFSE (EINT_IMASK)
e Hitlk: 0x00
K 7{H: 0x0000 0000
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ivap &% | RW iR
BRilZE x R IHE SR (nterrupt Request Mask on Line x)
18:0 | IMASKx | RIW | 0: il
1: JF
31:19 (35
942 HHREBEFESE (EINT_EMASK)
(ks Hhhk: 0x04
S Aiff: 0x0000 0000
AL 2R R/W iR
B2k x EREEHE R (Event Request Mask on Line x)
18:0 | EMASKx | RIW | 0: Bfilk
1. FFik
31:19 3]
9.43 fige EFHEMAEEFFE (EINT_RTEN)
fmFe bl 0x08
S A{E: 0x0000 0000
e &% | RIW i3}
ffigesk x By TR FAEFI T (Rising Trigger Event and Interrupt
180 | RTENx | RW Enable of Line x)
0: %A1k
1. ffife
31:19 (3]
TR T MR B L S it ik, AR EARA BRIES: £S5
EINT_RTEN Z5f7dsit, # ETHE{E SRS h b2 BN GER W), B A
FASEN: ER—hWrE b, Tl A RN BB il mT DRI B 1 B
9.4.4 fHEAETFMRGAIREFET S (EINT_FTEN)
fmFeHilt: 0x0C
SAI{H: 0x0000 0000
frig | &% | RIW (i)
ffifELk x B TRz 34 (Falling Trigger Event Enable of Line x)
18:0 | FTENx | RIW | 0: Z&il ChliRIgEf:)
1: fHRE CRUTFIZEAED
31:19 73]
W BT AMBRBE L S L fl R, AR EARRA BRIES: £5
EINT_FTEN ZFfF&80F, & ETHMME SESMT k4 ENARERGR A, BEAL AR
RSB ER—rrge b, B il A R B fid i mT DA IR 4
9.45 BHTWEMFFS (EINT_SWINTE)

www.geehy.com
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BLIE, vy RIW ity

2% x _ER#EH il (Software Interrupt Event on Line x)

BAEE 1, % EINT_IPEND KX AL B A 17 0.

B4 0 B, 5 1 K E A EINT_IPEND fHAL. #5 B A EINT_IMASK
(EINT_EMASK) JFBUHWT (AR 53R, MR 7= — Al (R,

0: LfEH

1 PR (D

31:19 R

9.4.6 HkiHEE TS (EINT_IPEND)
fmAsbt: 0x14
FAME: 0xXXXXX XXXX

B R R/W (P

RAL x LHFWiEERMRE (nterrupt Pending Occur of Line x Flag)

18:0 IPENDx | RC W1 BN ER AT EINT_RTEN/EINT_FTEN X Rz #9347 ik 4 15
- SRS, BEAEE 1; B AR A T R AR M 0, BB RNEALS
A17E0.

31:19 R

18:0 | SWINTEx | RIW
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10 HEFHESRFNR (DMA)

101 RiEER. HEHR

KHs 44 RIERFR. G5 HIR

LR YL AR WXHE
2 JF) Global G
ki Transfer T

= Half H
SE K Complete C
FiR Error E
pliiBE] Channel CH
(EEN Circular CIR
HME Peripheral PER
R Increment I

TEhkas Memory M
sk Priority PRI
Ko Number N
H ik Address ADDR
10.2 &4

DMA (Direct Memory Access: ELIEAFiE#AFH0 fEJLZA1 CPU TS HL T,
AT SEILAMAE 5 17 it BAT i 2 5 A7 G 2 2 RV BCHR 1 iy il AR 3, AIfT 1548 CPU %

VEARAGHABERAE

Po i —IA P DMA #5425, DMA1 f5 7 NiiiiE, DMA2 A 5 MilliE. &l

AT S A DMA WK, (G — i %)

MR 1 4~ DMA K. &4

I TR E A, s TR EIE R0 G 2 A1 DMA SEIEXT M) DMA

15 KA A2
10.3 FERHE

(1) DMALf 7 4-i#iid, DMA2 f5 5 4N idiE

(2> Hdlafehfs =Fh: SNBSS FAESBISNG. (A0S DI 4E

(3) B EEAEEREL TN DMA 1E3K
(4) /N R A R A B SRR R R Sl 2 A £t S 4%
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(5
(6
(7>

T EIEHA 3 D FHEARE AL

R S
PR H v 9mts, K2 65535

10.4 ITheeHid
10.4.1 DMA &5k
NG BTt 2% T B8 DMA AR5, mtibZind ik DMA 53R, Z54F DMA
A & 2 J5 A e B s AL
DMA —3tH 12 Ni@EiE, DMA1 B 74, DMA2 54>, B\ EIEESEREEAF
KIS, BN EEEA 3 N FHrE (DMA F45%. DMA £ 558 3 Ff DMA 1%
A 3 ANFEAR BB — AN AR R ETE SR, HAE S ERR A
7X_\o
ZAHINETE R[] —ANEIE R, 7 E X N A s, )R s RN AN
3K, PABRIE—ANBEIEARETT A — MM E R
Ft% 45 DMA1 iR i 2
A% BiE1 Eig 2 EiE3 EiE 4 EiE 5 @i e EiE7
TMR1_CH4
TMR1 — TMR1_CH1 | TMR1_CH2 | TMR1_TRIG | TMR1_UP TMR1_CH3 —
TMR1_COM
TMR2_CH2
TMR2 | TMR2_CH3 | TMR2_UP — — TMR2_CH1 —
TMR2_CH4
TMR3_CH4 TMR3_CH1
TMR3 — TMR3_CH3 — — —
- TMR3_UP TMR3_TRIG
TMR4 | TMR4_CH1 — — TMR4_CH2 | TMR4 _CH3 — TMR4_UP
ADC1 ADC1 — — — — — —
SPI/12S — SPI1_RX SPI1_TX SPI/12S2_RX | SPI/12S2_TX — —
USART — USART3_TX | USART3_RX | USART1_TX | USART1_RX | USART2_RX | USART2_TX
12C — — — 12C2_TX 12C2_RX 12C1_TX 12C1_RX
K 46 DMA2 15 R Wi %=
VN BEIE 1 HEIE 2 EIE 3 EiE 4 EiE 5
TMR5_CH4 TMR5_CH3
TMR5 — TMR5_CH2 TMR5_CH1
TMR5_TRIG TMR5_UP
TMR6_UP/
TMR6/DAC @3 1 — — L - -
DAC i#is 1
i TMR7_UP/
TMR7/DAC i#jd 2 — — — . -
DAC iiZ 2
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i EIE 1 B 2 BiE 3 BiE 4 BB S5
TMR8_CH4
TMR8_CH3
TMRS - TMR8_TRGI TMR8_CH1 — TMR8_CH2
TMR8_UP
- TMR8_COM
ADC3 — — — — ADC3
SPI/12S3 SPI/12S3_RX | SPI/I12S3_TX — — —
UART4 — — UART4_RX — UART4_TX
SDIO — — — SDIO _

10.4.2 DMA&@i&
10.4.2.1 5 BHE v wiE

DMA 5 B S T gk, Bk mlIA ] 65535, #id A ® DMA_CHCFGx #F
17431 PERSIZE 7 F1 MEMSIZE 137 7] % & AN Rt a% AL Fan B 47 5

10.4.2.2 T E . XFHFRARHRE
AT Y RE R A5 4 95 1Y) DMA fE 441 «

www.geehy.com

Kl 10 Y5 8bits H #ry 8bits 4L % B 5%

Bg

Hbx

0x0 |Data0

» DataO| 0x0

y

0x1 |Datal

Datal| Ox1

0x2 |Data2

Data2| 0x2

vy

0x3 |Data3

Data3| 0x3

11 Y5A 8bits H¥r Ny 16bits (144 v &

b Hbx

0x0 [Data0 » Datal| 0x0
0x1 |Datal 0x1
0x2 |Data2 \\\\\‘ Datal| 0x2
0x3 DataB\\\\\‘ 0x3
Data2| 0x4

0x5

Data3| 0x6

0x7
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K 12 J5N 8bits H A Ay 32bits 4L % 5

b H 5

0x0 |Data0 » Datal| 0x0

0x1 |Datal 0x1

0x2 |Data2 0x2

0x3 |Datad 0x3

Datal| Ox4

0x5

0x6

0x7

DataZ2| 0x8

0x9

0xA

0xB

Ybata3| oxc

0xD

0xE

0xF

13 Y4 32bits H 4 8bits [111%4 98 /£
U B

0x0 |Data0 » Datal| 0x0

0x1 |Datal Datad4| Ox1

0x2 |Data2 Data8| 0x2

0x3 |Datad 4 DataC| 0x3
0x4 |Datad
0x5 |Datab
0x6 |Data6
0x7 |Data?
0x8 |Data8
0x9 |Data9
0xA |DataA
0xB |DataB
0xC |DataC
0xD [DataD
OxE |DataE
O0xF [DataF
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K| 14 J5N 16bits HEr A 16bits [1)4% i o5 &

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

15 J§ N 16bits H b5 A 32bits HI1LHi v &

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

1

Data0

H s

Datal

A 4

Data0

Data2

Datal

A 4

Data3

Data2

Data4

A 4

Datad

Datab

A 4

Datad

Datab

Datab

y

Data?

Data6

W

Data?

Data0

H b5

Datal

Data0

Data2

Datal

Data3d

Data4

Datab

Data2

Datab

Data3

Data7

Data4d

Datab

Data6

Data7

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
0xA
0xB
0xC
0xD
O0xE
OxF
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K 16 Y5~ 32bits Hr A 16bits 1L

0x0
0x1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
0xA
0xB
0xC
0xD
0xE
OxF

10.4.2.3 HiHH & E

PR hE SCRF PR [EE R, $REF R

et it S BN

Data0

Hiw

Datal

Data0

Data2

Datal

Data3

Data4d

Data4d

Datab

Datab

Data6

Data8

Data7

Data8

Data9

DataA

DataB

DataC

DataD

DataE

DataF

0x0
Ox1
0x2
0x3
O0x4
0x5
0x6
0x7

i3

=

ANBERIAEfiti 2 B FR £ B shil sl il & 5 7 2% DMA_CHCFGx 1) PERIMODE £
1 MIMODE 58 fifte N —EALS bk st 2ok 5 — N bk F &, WEE

T P A B0 B 1
10.4.2.4 fE5HE

AWREER B AREIEE. PRI,

FEF R

B as A5 AN F AT DMA 845, REFITIa ¥ DMA f£45, £ DMA JEiE
AN TAERS 2747 4% DMA_CHNDATAX 38 5 NEHHUE -

TEI R

IR EMsE G, %178 DMA_CHNDATAX [/ 254 [ 2h 5 5in ko~ 2w i & 1)
B, Ak Z 4% DMA_CHPADDRX FITEA se bl 2717 2%
DMA_CHMADDRX . 8 i A 46 2tk o

Be & TR

® il H 2% 172% DMA_CHCFGx #J CIRMODE 7 & 1 JF B fE#
® LR RN EELL I AMAIE R, MEIR LIS EH AR 0, HaEBh
W AT, FFekidT DMA #:/F, H %] CIRMODE ik 0 8 H i

e
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10.4.2.5 DMA &R R B E

fhdas

K2/ DMA EIE TR, 75 B 2 R a8 K8 B SR Wi LR . 5 27
N B BURAER By N s TPEEARIO Mg B R B
BB AR SR RO T, I8 IE S S5 MR S .

10.4.2.6 fE577 1F

10.4.3

SCRFZRPTT ) AR B A ER BN, SR B S -

WA AR R PAT R S 1RE CHARHIL, A 4N & SRAM. EMMC
XA RAM (1 ansh3 SRAM. SDRAM) 5 NORFLASH; U7 i #%
PAT R BRAE (Jidaht), HhbBAENE FLASH. # SRAM. EMMC 32
RAM. NORFLASH.

“Trtds BT M E XL
® il & %17 4% DMA_CHCFGx i) M2MMODE 17 3 Zh 77 fif %8 S 17 Ak 24
s
o I T 1) DMA #/ERAERA FMEIER T TR, BLE T
DMA_CHCFGx ] CHEN £ & 1 J8IE 5 5 ettt BEEfEm
¥ %74 DMA_CHNDATAX 484 0, f&inss
o b7

f—> DMA BIEARAT = RS R W i, il ARfid = (HT). &5
W (TCO. fEHsE (TE).

(1) &% R W bR B A8 HTFLG, FlrisEf=# A7 4 HTINTEN
(2) R R SR EA N TCFLG, Rk difedssdl 7y TCINTEN
(3) BRI PR EAN TERRFLG, AW GE4 HIA7 R

TERRINTEN
10.5 FFAFasHihkBs
kg AT TAF AR HE L
RS iR % Hchl
DMA_INTSTS DMA IR S F 7 2% 0x00
DMA_INTFCLR DMA H b & 540 %5 AE 3 0x04
DMA_CHCFGx DMA J#iH x fic & % 748 0x08+20 x
DMA_CHNDATAX DMA @38 x i o 474 0x0C+20 x
DMA_CHPADDRX DMA i x b bk 25 7795 0x10+20 x
DMA_CHMADDRX DMA JHJHE x 170 A% ik %7 1748 0x14+20 x
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10.6 FAHEIIEERHR

10.6.1 DMA H¥riRZ&EEHF 2+ (DMA_INTSTS)
fi# Hidk: 0x00

S AifE: 0x0000 0000

LIS, 2R R/W i3
WIE x K4S RFWERE (x=1...7) (Channel x Global Interrupt
Occur Flag)
24,20,16, FORMEEIE LT TCy HT 30 TE iy, ey difgifhE 1,
GINTFLGx | R | # DMA_INTFCLR s Rifir 15 1 3% 0.
12.8,4.0 0: WA
1. =4
MWiE x KA AR EEARE (x=1..7) (Channel x All Transfer
Complete Flag)
25,2117, FONEIEE ERB P EAR ST WN(TC); X i E 1, &
TCFLGx | R | DMA_INTFCLR ftiRifiz 15 1 3% 0.
13,9,5,1 0: oz
1: C5EM
WBiE x PR E (x=1..7) (Channel x Half Transfer
Complete Flag)
26,22,18, RREEE G E AP W (HT), XS HEEE 1, &
HTFLGx R | DMA_INTFCLR fxfRif b5 135 0.
14,106.2 0: &AL
1: ,1':/5'5
IBIE x kAL IRRE (x=1..7) (Channel x Transfer Error Occur
Flag)
27,23,19, FORTEIBIE LR A A R W (TE): X Sef ek E 1, 78
TERRFLGX | R | DMA_INTFCLR {5t Rifiz E5 13% 0.
15,11,7,3 0: BH
1. 774
31:28 TrRE

10.6.2 DMA HFlitr H1EkF s (DMA_INTFCLR)
fmFsibl: 0x04

S A7{H: 0x0000 0000

i B R/W ik
TERRIEIE x &4 4 A kR & (x=1..7)(Channel x Global Interrupt
Occur Flag Clear)
24,20,16,12, ERRP WIS HFAER PR GINTFLG. TCFLG. HTFLG A
8.4.0 GINTCLRx | RW | TERRFLG #ik.
0: AL
1: j5K GINTFLG Fri&
HERmE x &EEREEMEE (x=1...7) (Channel x Transfer
25,21, Complete Clear)
17,13, TCCLRx | RW | iBER RS T A7 2 X R TCFLG #ri&s
9,5,1 0: &k
1: 15k TCFLG #rik

www.geehy.com

Pagel01



AT 2K R/W iR
TERREE x —PEM RS (x=1..7) (Channel x Half Transfer
26,22 Complete Clear)
18,14, HTCLRx | RW | THFRHWRRES 717 45 hort RifK) HTFLG bR
10,6,2 0: A
1: &Rk HTFLG Frik
B x K AEERERFRE (x=1..7) (Channel x Transfer Error
27,23, Occur Clear)
19,15, TERRCLRx | RIW | i&ER Wk 2 25 47 88 o6t M) TERRFLG Fri&.
11,7,3 0: A
1: 75/ TERRFLG ¥ri&
31:28 (35

10.6.3 DMA &iE x At B &F 7425 (DMA_CHCFGx) (x=1...7)
R HihE: 0x08+20 x GEiEZE—-1)
S AifE: 0x0000 0000

hrig

22y i\

R/IW

(P

CHEN

RW

{fifk DMA i#i& (DMA Channel Enable)
0: 2&ik
1: ffigk

TCINTEN

R/W

{2 # AL 58 R W (All Transfer Complete Interrupt Enable)
0: %Ik
1: fifE

HTINTEN

RW

i — AL M b B (Half Transfer Complete Interrupt
Enable)

0: #ik
1: flifE

TERRINTEN

RW

{F AL M 1% & 4 R W (Transfer Error Occur Interrupt Enable)
0: Z%Eik
1: {fifE

DIRCFG

R/W

i B B 454577 17 (Data Transfer Direction Configure)
0: MAMEILEAF ik
1. MFEE SRR =AM

CIRMODE

R/W

{FREPEF AR, (Circular Mode Enable)
0: %&b
1: ffifE

PERIMODE

R/W

eSS LI B4R, (Peripheral Address Increment Mode
Enable)

0: %k
1. ffifig

MIMODE

R/W

{FREA7 i s M bl 36 E4% 58 (Memory Address Increment Mode
Enable)

0: ZEib
1. fiiRE

9:8

PERSIZE

Hic B & e %5 (Peripheral Data Size Configure)
00: 817
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R £ RIW ik
01: 16 fi
10: 32 fir
1M: R
W FPEE R 12C3/4 B AR BERC B K 00.
fic B 770k 85 B0 95 % FF (Memory Data Size Configure)
00: 8fi
110 | memsize | rw | 0T 16@
10: 32 fir
1: /¥
VER: FPTER 12C3/4 I RAERC B A% 00.
fid BiMIE 54 (Channel Priority Level Configure)
00: i
13:12 CHPL RW | 01:
10: &
e Jf
ffife 17 ik 2 277k 44X (Memory to Memory Mode Enable)
14 | M2MMODE | RW | 0: %tk
1. ffifge
31:15 {5
10.6.4 DMA @ x fEHE%H 7% (DMA_CHNDATAX) (x=1...7)
I Hidk: OxOC+20 x GEIEZS—1)
EAi{E: 0x0000 0000
Bk £ RIW ik
W B HIE L EE (Number of Data to Transfer Setup)
LA TR N B AR A, B AR Y Dy 0 % 65535,
MW AR EEE A TIEN SN, — FiliEg a A a8 Hi,
15:0 NDATAT | RIW | $57 42 I B A8 fan it = 1 5 H
JF 7 BAERE U DMA (RS0 SORAERE R, 280N 0 B ik
T TENC E 9 B 2 3 s X b 5 2 3R N < BTEC B N BUE; A%
WATAN 0, LWIEERGHE, #A S KAEALMTERE L.
31:16 TRE
10.6.5 DMA JEIE x /Mt %7728 (DMA_CHPADDRX) (x=1...7)
fRfeihit: 0x10+20 x GEIES 5-1)
EAi{E: 0x0000 0000
2 JFJj3iEiE (DMA_CHCFGx [f] CHEN=1) W ANAE5 %517 8.
DL, 2R R/W iR
W E AN ML (Peripheral Basic Address Setup)
24 PERSIZE="01’ (16 fi.), Rfdif] PERADDR[O], #EHTIE4N 4 H
31:0 | PERADDR | RW | &5 16 firttihbxt 5.
2 PERSIZE="10" (32 fi), AM#F PERADDR[1:0]fz, #EAT(E4mf 2
H3I5 32 frhbhkxd 5% .
10.6.6 DMA &i¥ x fEfEashbl %773 (DMA_CHMADDRX) (x=1...7)

s ihl: 0x14+20 x GEiEZ 5—1)
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HAi{E: 0x0000 0000

4 FF 3 iiE (DMA_CHCFGx 1 CHEN=1) I RAEE %27 1748,

fiz/
ZHR R/W i3
=
W B it gs i (Memory Basic Address Setup)
21 MEMSIZE="01" (16 fii), A1 MEMADDRIOJf, #EAT A& 4iES 2x H 3]
31:0 | MEMADDR | RW | 5 16 fiilhhik* 5%,

¥ MEMSIZE="10" (32 fi), Af#F MEMADDR[1:0]1, #4752 A

355 32 Ahhk T 5%
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11  FiRX MCU (DBGMCU)

111 RiEER. BHEHR

Ktk 48 RIGEFR. 4i5Hik

B AR TLERR BXHE
it Frame Clock FCLK
FATITAG i 1 Serial Wire/JTAG Debug Port SWJ-DP

11.2 &

APM32F10x iz il 2% 225148 F Arm® Cortex®-M3 1%, Arm® Cortex®-M3 P #%
PR R R AR, SEREE TR . 7R TR Z A e T DL IS 4T I I AZAE
Wr s S ok, IR BB A AZ N EBIRAS I R GAMBIRS R, HHER TR
JE R E WS INERIEAT, SEPATIET .
TREP AR O

® HifTHN

® JTAG ik n

R Arm® Cortex®-M3 PIAZ P9 2 [ BE A i U2 Arm CoreSight 18 T BN T4, BE Arm®
Cortex®-M3 W HRIhAEE B, 152% Cortex®-M3 (r1p1 i) HAZ%F N (TRM) F1 CoreSight
ik TESE (rMp0 i) TRM.

11.3 FERBE

(1) AlfRE AT ) AHB S 2400 [
(2> RIGHIAR 5B
(3) MCU & CCIFIC IR, F2 | S5 fh %)
K 17 APM32F 10xxx 2 I Fll Arm® Cortex®-M3 2% ) (1 1 HE (&

Arm® Cortex®-M3itEH
Arm® Cortex®-M3
RIZFRG
AHB-AP | |
S SW-DPE},
e I - A — o
Arm® Cortex®-M3 oSW = . AHB
_HIDAP B HiE - BEIEME
DRW < »
iSRRG
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11.4 IhEEH#EIR

11.4.1 WAGI TR E
(1) SEHUS F I 7E 28 gm R AN 13
(2)  FIH KEIL/IAR S5 84 SCHLAE 26 A 3idm s
(3)  RIG SIS LR w23 (0 il

Ff% 49 SIHTIRERCE

SWJ &I H] 1/0 F 73 id

e PA13/ | PA14/

SWJ- CFG[2:0] i B iR 0 51 1 PA15/ | PB3/ | PB4/
JTMS/ | JTCK/

JTDI | JTDO | JNTRST

SWDIO | SWCLK

He 2k

JTAG-DP #1151 SW-DP #: 1% B
100 sk

JTAG-DP #112%11:, SW-DP $
010 % i = £ H M BT

1 i
P 1 SWJ 51

001 (JTAG-DP+SW-DP) +H & H TH | &H R

K7 JNTRST 3|

BT SWJ 5]
000 (JTAG-DP+SW-DP) %A H TH | TH L H

FEDR TN

ER: AT A RENNR R K357 H mT DATE AL S0
11.4.2 ID %%H5

11.4.2.1 T2 23 ¥4 ID Jmhg
APM32F fifzs il gs 25 A& —4> MCU ID %ifi. {8 H] JTAG 8t SW it 18 /-
ARAGHR AT LABEAT V7 7] o

11.4.2.2 A FEH# TAP

JTAG ID %if4

APMB32F iz il 8% 240 (K30 434 TAP 4258 7 JTAG ID 4wtd, *fT
APM32F103xCxDxE &%=, H JTAG ID il 2 0x06414B47.

11.4.2.3 Arm® Cortex®-M3 TAP
Arm® Cortex®-M3 ] TAP 5 —~ JTAG ID 4wfd, #ifd e Ox4BA00477.
11.4.2.4 Arm® Cortex®-M3 JEDEC-106 ID {855

Arm® Cortex®-M3 H—4> JEDEC-106 ID #4if%. ‘© AT gt & PPB MZkith
1> OXEOOFF000_ OXEOOFFFFF ] 4KB ROM £+,
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11.5 A rashhbpest

Rhg 50 A fFas bbb

A G R Huhk
DBGMCU_IDCODE B ID A AEaE 0xE004 2000
DBGMCU_CFG i MCU B B 27 f7 2% 0xE004 2004
11.6  FHFHIREHD

11.6.1 &4 ID ¥4 (DBGMCU_IDCODE)
Hidik: OxE004 2000

WS HE 32 il
FAE: OXXXXX XXXX, X=#5E U7

B

R

R/W

iR

11:0

EQR

#4115 (Equipment Recognition)

S+ APM32F10x fds il 4% 2 51«
APM32F103xCxDXE &5/ f: 0x414;

PR AR T H#E EQR (11:0) SRR F .

15:12

(3

31:16

WVR

B RRA R S) (Wafer Version Recognition)
ST APM32F10x fidzs il 4% 251«
APM32F103xCxDxE £ 317 i«

JiA: A=0x1000;

J§ A Z=0x1001;

FIAR RS B

11.6.2 A MCU L E & 773 (DBGMCU_CFG)

Sear A7 ] LR BORS T ECE MCU. B4 SR E I 2 AR T 1R THEGE . (1%
ThAEtal. CAN JE{E M BCER iR 51 1.

Hihk: OxE004 2004

RSZHF 32 A i)
S fi{E: 0x0000 0000 (AZARFGEAHM, N ERELD

DL By i R/W i)

VIR HEARAR CR , Bie B B8R 2 (Configure clock status when

0 SLEEP CLK STS RIW MCU is debugged in sleep mode)

- 0: FCLKJF, HCLK X

1: FCLK JF, HCLKJF, HRGuhEhieft
PR ENAR R, BERERE (Configure clock status
when MCU is debugged in stop mode)

1 STOP_CLK_STS R/W

0: FCLK %, HCLK %

1: FCLK JF, HCLK Jf, 1 HSICLK $#f
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UT_STS

BLIE, 2K R/W Hiik
WAL, Fe BRIk 4 (Configure clock status
9 STANDBY CLK STS | R when MCU is debugged in standby mode)
-~ 0: FCLK 2, HCLK %
1: FCLK JF, HCLK Jf, i HSICLK ##fi
4:3 fRH
ffifERER RS (Trace Debug Pin Enable)
5 TRACE_IOEN RW | 0: ZE1-EREZAT] I
1. fFREERER RS
fic B PR ER R 5] A (Trace Debug Pin Mode
Configure)
24 TRACE_IOEN=1 ¥}, "JPC & FRER 051 I
7:6 TRACE_MODE RW | 00: 5Bt
01: [FHEA, B 1
10: R, BEKEHN 2
1. R, BARKEN 4
P4 R, LB E T TAERA (Configure
Independent Watchdog Work Status When Core Is in
8 IWDT_STS R/W | Halted)
0: IE®LAE
1. fFIETE
WAz IER, REE S DA LIRS (Configure
Window Watchdog Work Status When Core Is in Halted)
9 WWDT_STS R/W e
- 0: IE¥W T
1: fF1ETAE
WAL IR, BCE E B A x(x=1...4) 1 TARRSE
13:10 TMRx STS RIW (ConfigureTimer Work Status When Core Is in Halted)
' X 0: IEH LA
1. fFIETE
Wiz IR, BoE CAN1 I LIEIR#E (Configure CAN1
14 CAN1 STS RIW Work Status When Core Is in Halted)
- 0: IE¥W T
1. R4S CANT HSE 7 4%
PAZIE IR, B 12C1_SMBUS_TIMEOUT [ T{ERA
12C1 SMBUS TIMEO (Conflgure 12C1_SMBUS_TIMEOUT Work Status When
15 - - R/\W | Core Is in Halted)
UT_STS 0: EHTAE
1: &5 SMBUS (RS 1
WA IER, BE 12C2_SMBUS_TIMEOUT () T{ER4
12C2 SMBUS TIMEO (Conﬁgure 12C2_SMBUS_TIMEOUT Work Status When
16 - - R/W | Core Is in Halted)

0: IEH T1E
1: VRr4E SMBUS [N,
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BLIE, W R/W Hig
PIAZAE IR, iC B 8 I 2% x(x=5...8)[1 TARRES
(ConfigureTimer Work Status When Core Is in Halted)
i 0:  PURZAS 1 It BT DA [ AH DG 8 B 2% 0 T S AR SR AL i b, s
20:17 TMRx_STS R/W St T T3
1: PAZAT R S A 56 58 I3 R TH RS SR T b HL A% b e i)
s h
WiZF RN, BlE CAN2 [ TR (Configure CAN2
o1 . e Work Status When Core Is in Halted)
- 0: J—_E%L'If/];
1: 45 CAN2 U I 74
31:22 fre
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12 @EABWAAEH5IHE (GPIO)
121 RiBEWR. FEHR

ik 51 RiERIR. 45 HIE

PICEFR FEMR EXHEE

P i#iE & B A 5k P-channel Metal Oxide Semiconductor P-MOS

NBEBEREFE=R 7/ RSN N-channel Metal Oxide Semiconductor N-MOS
12.2 EERHE

GPIO i ] LT 32 47 AL & & 47 %% (GPIOx_CFGLOW/GPIOx_CFGHIG)
FIFHAS 32 £7 K 27 7728 GPIOx_IDATA/GPIOX_ODATA) Bt & DL N Ihfi:

(1) FARER
o AN
® FTEAN
® LHifA
® THiHA

(2)  HrHEE

® HEdi it
® Jii4

® I C B A K R

(3) HHHER

o iR M IhRE
® JhimEMIhhE

(4)  GPIO #EA] LI/E A S r W /n i 25
(8) SCHBUE 110 BB Dhe
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12.3 ZHEHR

K 18 GPIO 45 #HEE

Sy (i B AREES
BifaskgioRea ]

5
ki

REH EIME SRES

| |

JEHUEA v

O

ERHESMg

S ATEEMN

1/05|f&h

i BARESES

TTLHERE S
A& =

A AN

<
»
a

Kl 19 5 fR3k7A GPIO ZiHE K]

EA y un B/ aREES
BERESEE

=5
I

kB A LEIME SHINEEHE

)

Vop_rr !

||

JERERA

ERESME

Voo q 1]
1/05| B
SREERA

TTLIEZE4F
i

o i
% VSS
|

(1) Voo _rr Ml Voo A—FE, Vop_rr 5F 5 R Z GPIO 5 2 REE N

12.4 TheeiR

GPIO HEEA 5] AT DUERL B E Edr . o, A, B R/
T A AL R B DIRE . FTA I GPIO 5 I #L A SR Hh g
12.4.1 RABEAMRIEALLER 10 RE

GPIO fE S A A AR AL, BHITIREARTT R, VO di I K e B 9P A
B, BRI A AEEE T R SRR . RS JTAG 51 E T4 b4
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BRI, BARE

PA15: JTDI & T L itk

® PA14: JTCK BT Rz

® PA13: JTMS B T Lfifks
® PB4: JNTRST & T EHifi=

12.4.2 AR
E NI DL E N R, Fhi. S AN

Y GPIO B & N AR, FTrA R GPIO 51N # A — AN &85 ERi A~
B BH, EATTAT DA B AT AR

b, Th. BEEER

fE CEfiy N 38 AR
® il R A AT T
® ZX Lk it
o RFEMI AT EMAIE, R BN A
® i NEuE /74 GPIOX_IDATA 7E4E4> APB2 I £ i 4 110 511
E s
® i N HdE A7 4% GPIOX_IDATA #2110 HR7S

A ARG RS ATE, HARZAFTI SRS, dshEm
BN OGE (BEPTARH = RR A )

Egu PR AR RRIAA - TRES, AR RNy R T, WSRO N R
RSP R, MBI FT R BB E -

B AR

FERLI S A A 2
® IR LA Sohas
o ZEILJfE R A SN, T A A A A e R E N O
® ZEMgy ERi AN N AR
® i L R A A7 22 1N 0

K 20 fa AREIEE

MR 2R

JEBUAA ,
DD
EH AN T y
JEATEEA \$ Voo
L BARESES \ O
1/05| B
TILHEZR S é ZX

<

SS
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12.4.3 HrH#EER
LE 4 H AR A m] DLsE B N HE 3 S A e o

4 GPIO Hc & v th 51 BAIT, 7T LAE B i 11 PRtk P8 Mg 60 HE AR S (e
BT

1Ry AR
® ila B R R AT I
® USSR
I3 o5 M v L N AN
® I
- B MOS & LA 7 AR, B 25 474 nT 420 1/O Hath i el
qz
- B H R A £ 2% GPIOX_ODATA 28U 5 5 AN HIE
® JijmiE:
- A N-MOS & TAE, Frth £ 27 4745 nr ¥ 1/0 i s BHAS SR f
qz
- BB %07 5 GPIOX_IDATA 8L 1/0 fSZhRiR S

B 21 i 170 4544

Voo

et TFIR VDD
RIRLEY TR S
R R

S AN S H Dkt

| |

1/05] 4

|

12.4.4 BRHKER
£ AR DL B N 2 AR E H

FEAERR TR 2 A
® fTJTHa i SEoh A
HI A SR B Ay 4 2 2
U SCT) TR LV 1PN
I T M nk 0 U E AN
/O 5 A L HIBHEAE A APB2 I Ji 1R AL I A7 N i [ 3 AR 7 47
e
TR, T8I N8 a7 A7 2% GPIOX_IDATA FJ LAEZEL 1/O 15 bR
W&
o eSS, TR Bl A7 2 GPIOX_ODATA #:iURJa 5 A\ HIfE
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K 22 BRI /O 458

Voo .
. TR,
XA

P-MOS
S AThEE

My

| |

Vss

1 /05| f

S AR <
< \ \ { Vss

TTLHEEE4F
fill % 25

12.4.5 AR W/ R 2R

BT 1Y) GPIO i AT Shal R W Th e, AR EAE I AET b 2k, o 1A 002G B
A AR T

12.4.6 PriftBEFALERR

fE%S GPIOX_IDATA ff)—S& b7 4T, 4k PEA T AL I, CPTLUBERS
GPIOX_BSC Ml BSC # 47 #i"ALE 5 I RL B 1 ScMLE APB2 S, St
BB S ML

12.4.7 GPIO 8iEThEe
B T RS T LU 7E B R BREN R b . GPIO BOBIE ML T LA 1/0 3 DB E .
BB ST 275 (GPIOX_LOCK) T LA /O MIRLE, 4— Nk (T
THUERRT, BIF—WREMZHT, AR TSSO AR E .

12.5 FrFasshhlmrst

i 52 GPIO 27 A7 as ik st

TH®S i3 e itk

GPIOx_CFGLOW sy 1 B A 8 17 27 A7 2% 0x00
GPIOx_CFGHIG i AR E & 8 P A7 as 0x04
GPIOx_IDATA ity 11 0 N U8 2 A7 4% 0x08
GPIOx_ODATA Uity [ % H H0HE 27 A7 A% 0x0C
GPIOx_BSC i 37 5 B B 2 A7 0x10
GPIOx_BC Ui LI bR A7 A7 3% 0x14
GPIOx_LOCK Ui 1 T 2 B 5 25 A7 2 0x18
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Geehy

126 FHFBIHLMHR
WA (32 40D 177 A F IR LA A A7 4
12.6.1 & 8 Ar¥R OECE &F 7% (GPIOX_CFGLOW) (x=A..G)
A HtE: 0x00
SAE: 0x4444 4444
LA B RIW ik
29:28
25:24 fic B 3 1 x #5238 (y=0...7) (Port x mode Configure)
21:20 00: AR (ENERPIRE)
17:16 01: HibiE=A, oK% g2 10MHz
MODEY[1:0] | R/W
1312 yiol 10 Y, K 2MNzZ
9:8 M AR, S K s 2 50MHz
54 S CH A P 05 SURHCR T
1:0
fic B 3 11 x ZhAg (y=0...7) (Port x Function Configure)
2130 e S R ELAFLSEFY 1O S 1.
’ ERABLR (MODE[1:0]=00) It}
27:26 00: MU
23:22 01: AR (B4 ERPIRES
19:18 . IR PN
CFGY[1:0] RIW 10: b/ F AR
15:14 1. ¥
11:10 e B (MODE[1:0]>00)
76 00: i sy £
39 01: I8 FH i Hh s =X
10: 52 FH DR far B 452 5
1M1: EH DRI AR
12.6.2 & 8 Mg DAL E % 7% (GPIOx_CFGHIG) (x=A..G)
fRfsihit: 0x04
FAiME: 0x4444 4444
iR B RIW iR
29:28
25:24 fic B 3 O x #55 (y=8...15) (Port x mode Configure)
21:20 A3 o X 7 T B AH SR 1O i 1 .
1716 00: AR (H AR IR
iaqp | MODEYIIOL | RAW | 01: Sikiist, JOKAHIE LI 10MHz
: 10: B gEat, SO HEE R 2MHzZ
98 M SR, SR T 50MHZ
54 B P 01 5 SO A
1:0
31:30 fic B 3 11 x Thfg (y=8...15) (Port x Function Configure)
2726 T R 2 B ATLSERY 1O 3
sagp | CFOVITO | RW | E4AHEK (MODE[1:01=00)
19%8 00: ARALLH AL

01: FFMARNA (EAERPIRE)
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VAL 2 RIW Eipn
15:14 10: bR/ Fhf AR

11:10 1. /¥

7:6 i iER (MODE[1:0]>00)

00: it i 4 fan HE A G
01: 3 HITFH A
10: R FHThREMEN: i A
11: EHZhaedT e A

12.6.3 S OHMIAEIEHFFR (GPIOX_IDATA) (x=A...G)
etk 0x08
ZAE: 0x0000 XXXX

Rl R RIW i

s N B (y=0...15) (Port input data)
KR K R ae A s

3:2

15:0 IDATA R .
y 0: #fith & AR T
1: fHE S T

31:16 R

12.6.4 ¥ O%HEIEFFER (GPIOX_ODATA) (x=A...G)
w2 k. 0x0C
S Ai{E: 0x0000 0000

B Y i RIW (D)

Ui 4 H %ed (y=0...15) (Port output data)

XAy AT T] S R e DL T R A

0: MK

1: Hi e SR

7E: Xt GPIOX_BSC (x=A...E), AL oAl ODATAy firidk
ATARSLI T B R -

31:16 {R

12.6.5 AN EENERFFS (GPIOx_BSC) (x=A...G)
{}F?]ﬂ:zf@,ﬂt 0X10
S Ai{E: 0x0000 0000

LA #% | RIW R

BB x fL y (y=0...15) (Port x Set bit y)

X LAy F SR 5 X B2 [K) ODATAY 7

15:0 BSy W | 0: ANF=AER

1: REXTR ) ODATAY £k 1

xeeh; REeiT 5 H#AE, 3 H R AL A
ERRE O x 62y (y=0...15) (Port x Clear bit y)
1% L (37 FH RS2 6T B (1) ODATAY fir.

15:0 ODATAy R/W

poS
0: ANFEA: RN

1: XFMif¥) ODATAy fiiE 0

¥ IR FER R E T BSy M BCy ISt Rifr, BSy frefEH.
xuefy HEEHHMT S HAE, JEH X AL IR AE,

31:16 BCy W
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12.6.6 M OLIER TR (GPIOx_BC) (x=A...G)
fmFeHbdl: Ox14
HAi{E: 0x0000 0000

Dris Z% | RIW Ei )
BRI x A2y (y=0...15) (Port x Clear bit y)
X A7 FH SRS Skt ODATAY 1.
15:0 BCy W | 0: Af724Es2
1. %FSif) ODATAy i 0
Xl RAe T 5iR0E, JF B R AL stk .
31:16 R

12.6.7 MO E B E&FF% (GPIOX_LOCK) (x=A...G)

ZA AR R GPIO ML BAEFE T BT WRR B LG & X IE GPIO FiE, &
B RGEANEA T MBS . BB GPIO ILEN, FE N7 a5 N5 E T
FABE S5 GPIO 4i5E Thfk .

s Hibk: 0x18

S A7ME: 0x0000 0000

oazss

R

R/W Hhiid

15:0

LOCKy

R/W

B B 3% 1 x 51 y FI48AL (y=0...15) (Port x Pin y Lock bit y
Configure)

XA P it PR B T

0: AEUEH O x 5y s

1: BlsEss O x 51y FIFCE

XEefn] LT B S B, {HJ2 R BETE LOCKKEY=0 B 5 .

16

LOCKKEY

BigEH (Lock key Value)

A RE S T B AV A T A

0: KRIis

1: PGS, FIRRGEAHT GPIOX_LOCK 73 17 4 i 1
AR RER S, e R B S S NP RE

NS PNG TP

RW 51

50

51

B0

B

B GRJa— M EEATENg, (E A DU R A B SRS .
T BEMEF ST, LOCKy FEABESAE, HBLEMTEIR (755
e BER) WOICEBAEBUE (RY -

31:17

(73
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13 BRI AHmH3IH (AFIO)

131 &y

/O it VB 1 S0 FH A St DO RESN, IERESKILVE A 2 MM TIRERIHE T,
N T e FIRTP= dh IS 11O SR, 7= R SCRFR I Zhag . BE AT AE [Rl— A5 ISk
BEAThEe (F—Z RS — A TR, WAl oA — TR s 2 e /0
£ O RSCFF T REA SRR

13.2 IhEEHiiR

13.2.1 /O 5| E R Thes

N T FE FIRTP= fh AN 11O IR, AT BAIE — 2855 Y2l e SR A 21 H At 22 P 51
FAE, DA S5 BB A okt

A% 53 B TR N L C &

HRThRe Xt e B A A AR AT AL B

SRR e B A AR, HAA SR 2Tt A1 SR 3
SRl g Pic B s 2 Tl e A A

X B Thee Pic B R R I D Re et DI RE, A NSRBI AR I B S AR G

=

iﬂf SN

(1) JEif GPIO g gnte, MBS I DhRE M S, Ui D4 1 B 9 2 H D e
A, SIEE GPIO #ii #5 A 3K E) .

(2) XTREMReRy, SR &2 WOt FEAUE LA i S S, W RER)E S
BOIFRA WS, Aa1Z5 B AR A E .

13.2.1.1 M NEREE

£ 1/O i I MAE R I DI RE R AR, Bk 1 59 EROAN T hr g B A& Ik, i S
B S AT RER — .

A 2P B P 15 WL GPIO H (0] B 5715
13.2.1.2 SR E

£ 1/0 3w g AR R M Dhfighn AR o RO I, 538 Mt Zhae —#,
24 AR A nT DLise B DS e R RO Rt (ELIRIRE Ry 1 2 2 H A LA
A ERST el i

R SRR HE B VR 1S I GPIO o X B 5774
VERG: ABARBHUE R TR TR, 1/O S I N AZ 4 C B 9 5 R T Ak i S

13.2.1.3 WA E FHThRehc E
A P XU B R ThRERS,  1/O S A JEC BN E FH S A IR ERITIRD, 1M
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by N IRy i 5 R TG B O e i A
FH R A B VR 75 W GPIO A R0 B 275

13.2.2 A5 HECE

B A g AT RE A AN T RE, BT LASTIIE VO i 1 HE BANA .

% 54 TMR 15| I &

TMR 3[4 RE 110 OB E
NP TE x FEA
TMR1/8_CHx
By Bl IE x et 2 %
TMR1/8_CHxN RN H G x et 5 M H
TMR1/8_BKIN FIES PN TEASE PN
TMR1/8_ETR AN i s N T
NI FETE x FEA
TMR2/3/4/5_CHx
By Bl IE x et 2 %
TMR2/3/4/5_ETR AN b A Bk A N VEEAL TN
FH 55 USART 15| BIfc &
USRAT 5[4 BE /0 3 O AL B
AL T AR et 2 %
USRATx_TX
e 30 T F B AR et 2 %
SR T A FAMANSU ERiN
USARTx_RX
X0 L[]S AR 5 FH, "W{EN GPIO
USARTx_CK EEZ 5 HeH 52 H far
USARTx_RTS A ) HE3 S H
USARTX_CTS A 42 1 FEMNS LR
% 56 SPI 15| M &
SPI 5[ BE 110 OB E
FERE et 2 %
SPIx_SCK
A L TIN
A T AR A Hed 5 H %
A X T AR 2 AR FAMANBU ERiA
SPIx_MOSI
a7 B 100 0 ) A 2/ A et 2 %
AT B ) O ) 0 2/ AR =X KA, W{ERN GPIO
AR A AR FAMANSU ERiA
SPIx_MISO
AR AR AR e S fr
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SPI 5| RE /O % DAL E
{7 B PR O [ Bt £/ A AH, WTH1E GPIO
{7 B P X 1) B4 e/ AR e 52 H A
VRS ENEU R N B
B R H‘ﬂ””\ig gﬁiﬁ”\jﬁ
SPIx_NSS B AUNSS it 6 452 L
A KA, "1EHN GPIO
A% 57 12S 15| N &
128 5[ RE /0 3 OB E
FHE A9 52 A L
12Sx_WS
M SEASE PN
FRL A% 52 A
12Sx_CK
M SEASE PN
Rikds A9 52 A L
12Sx_SD e N SR [ st
_ — @I%Aig;i%A&ﬁ
FHE eSS H A L
12Sx_MCK
AR AH, AIEHN GPIO
Fk% 58 12C 15| AL E
12C 5119 RE /0 3 OB E
I2Cx_SCL 12C e THm S Mt
I2Cx_SDA 12C %4 TR &= i
FA% 59 BXCAN 15| BT &
CAN 5[ /0 % AR E
CAN_TX eSS M i
CAN_RX eSS TPNEI G A RE A TN
A% 60 USBD 5] BHIFL &
USBD 5| /0 % OFieE
USBD_DM/USBD._DP USBD g e ) » %IHiﬂZQ B P USBD Ik

EE: ARNEMT AR, TERE. KEE™H.

M 61 SDIO 15| it &

SDIO 3|

IO e

SDIO_CK

HESE R e
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SDIO 5[ /o A E
SDIO_CMD JEHR 2 o
SDIO[D7:D0] e 2 H %

F#% 62 ADC/DAC 151 FIfC &
ADC/DAC 5| i /0 ¥ O ACE
ADC/DAC PPN
k% 63 SMC 15| I E

SMC 5[ I/0 3 A ACE
SMC_A[25:0] JESR 2 M o
SMC_DI[15:0] HEH 2 5

SMC_CK HEH 2 5
SMC_NOE e 2 5
SMC_NWE JESR 2 o
SMC_NE[4:1] JEIR 2 o

SMC_NCE[3:2] HEH 2 5
SMC_NCE4_1 eSS M
SMC_NCE4 2 HEHR ST i
SMC_NWAIT eSS TN G AR A TN

SMC_CD EASE TPNEIZ BT ITE 1PN
SMC_NIOS16 Rt PN

SMC_INTR PERSETTIN
SMC_INT[3:2] TN

SMC_NL JER 2 o
SMC_NBL[1:0] E S o
SMC_NIORD HEHR ST
SMC_NIOWR HEHR ST
SMC_NREG E S o

FH% 64 DMC (15| i &

DMC 5[ /0 % Ot E
DMC_A[15:0] HEHR ST
DMC_D[12:0] HEH S %

DMC_CLK HEH S %

DMC_CKE HESR 2 o
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DMC 5| I/0 3 O ACE
DMC_NCS JEHR 2 o
DMC_NWE % S M
DMC_NCAS % 2 M
DMC_NRAS JESR 2 o
DMC_UDQM JESR 2 o
DMC_LDQM A% 52 A
DMC_BAO A9 52 A L
DMC_BA1 A 52 A L

13.2.3 EBSTThRELE

—RORUL, RAEAZ)E, SIS PIR T NBOANIIRE, IR RHER

SR AT RE, R EAERE %A, wlrT BLBGE 2 Zhae.

(EESEZNdibpriE

bR 7 A EALRE, T ER RIS S B, BRI AT HehE, AT AR

5| JEAd FZ AN Th e
51 B A T R A B LA b i 26 L s 0T .
13.2.3.1 0SC32_IN (OUT) 3|HEZE AN GPIO

FERA NI A Voo SEHEIITE LT, 2 LSECLK #RiF#s <M, H5]
[l OSC32_IN/OSC32_OUT mJ LA 1/0 H PC14/PC15, E) LSECLK Djfe

e T A 110 Thik.
13.2.3.2 OSC_IN (OUT) 3|HAE &N GPIO

/0T 100 IR E 2 =5, el DU % B AFIO_REMAPA/2 (5 R i
A /O e B 74728 ), SeHHE@E A 1/O ) PDO/PD1 Wk b 22 A %35 25 511
1 OSC_IN/OSC_OUT 31 thif, PDO Hl PD1 /SAEFH = A 40 i [

13.3 FAEathhbmest

#i% 65 AFIO 277 de kst

FHES i R -
AFIO_EVCTRL T A 0x00
AFIO_REMAP1 S E U B A 1 0x04

AFIO_EINTSEL1 AR R TR B A AT AR 1 0x08
AFIO_EINTSEL2 AR R T B A AT AR 2 0x0C
AFIO_EINTSEL3 AR T B A A 3 0x10
AFIO_EINTSEL4 AR T B A AR 4 0x14
AFIO_REMAP2 SR EMTCE 578 2 0x18
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13.4 FHARIEEHRR

%25 479% AFIO_EVCTRL, AFIO_REMAP1/2 fil AFIO_EINTSELX #7125 #:1E
i, REYESCFIIE AFIO BIRt8h. APB2 4R £hf G 75 f7 75
(RCM_APB2CLKEN). WZiLLFE (32 fi1) ({177 SRR 1% He 4h 8 25 4792

13.4.1 E4#EHIEFES (AFIO_EVCTRL)
ks Hidl: 0x00
H7{E: 0x0000 0000

BLi B RIW [P

HEFN O x (x=A...E) 5|fly (y=0...15) (Portx Piny Select)
%3 F T4 % EVENTOUT {55 1051 i
0000: i%#% Px0

0001: %+ Px1

0010: ## Px2

0011: #%$ Px3

0100: %+ Px4

0101: %+ Px5

0110: &FF Px6

0111: &F Px7

1000: %+ Px8

1001: %&# Px9

1010: %+ Px10

1011: &E+# Px11

1100: &+ Px12

1101: &+ Px13

1110: %# Px14

1111: & Px15

PR x (x=A...E) (Portx Select)
ERH T4 %P EVENTOUT {551t (PF. PG AEEA THiH
EVENTOUT f§5):
000: i%#% PA
6:4 PORTSEL | R/W | 001: i%&#¢ PB
010: %% PC
011: #&# PD
100: %&# PE
HoAth: fRE
AEFFEM T (Event Output Enable)
0: %11
1: FRYFWIZIN EVENTOUT #4423 PORTSEL[2:0]/! PINSEL[3:0]i%
SE R x 51 y.
31:8 R
13.4.2 EFEBSNEFF4 1 (AFIO_REMAP1)

B Hibl: 0x04
HAi{E: 0x0000 0000

3:0 PINSEL | RW

7 EVOEN R/W
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BLl B RIW Eii3%)
i E SPI1 ) NSS. SCK. MISO #1 MOSI Wt (SPI1
Remap Configure)
0: I&A FEHLH
0 SPITRMP RIW NSS—PA4, SCK—PA5, MISO—PA6, MOSI—PA7
1: EWLGS
NSS—PA15, SCK—PB3, MISO—PB4, MOSI—PB5
fi & 12C1 ¥ SCL F1 SDA E Wi (12C1 Remap Configure)
0: ¥&A FEHLH
1 I2C1RMP R/W SCL—PB6, SDA—PB7
1. B
SCL—PB8, SDA—PB9
Bic® USART1 /) TX A1 RX #Em4 (USART1 Remap
Configure)
2 USART1RMP R | O A
TX—PA9, RX—PA10
1. B
TX—PB6, RX—PB7
Bl ® USART2 fJ CTS. RTS. CK. TX #l RX Em4t
(USART2 Remap Configure)
0: & EuLs
3 USART2RMP R/W CTS—PAO, RTS—PA1, TX—PA2, RX—PA3, CK—
PA4
1. B
CTS—PD3, RTS—PD4, TX—PD5, RX—PD6, CK—PD7
Bl #® USART3 [y CTS. RTS. CK. TX #l RX Hm4t
(USART3 Remap Configure)
00: %A EML
TX—PB10, RX—PB11, CK—PB12, CTS—PB13,
RTS—PB14
5:4 USART3RMP R | 01 TS
TX—PC10, RX—PC11, CK—PC12, CTS—PB13,
RTS—PB14
10: EEH
11: TEAREYS
TX—PD8, RX—PD9, CK—PD10, CTS—PD11, RTS—
PD12
Jic B E 2 1 iEIE 1 & 4. IN & 3N SR (ETRD
AAEHAN (BKIN) ERS (TMR1 Remap Configure)
00: & EML
ETR—PA12, CH1—PA8, CH2—PA9, CH3—PA10,
CH4—PA11, BKIN—PB12, CH1N—PB13, CH2N—
PB14, CH3N—PB15
7:6 TMR1RMP RW

01: #HormLss
ETR—PA12, CH1—PA8, CH2—PA9, CH3—PA10,
CH4—PA11, BKIN—PA6, CH1IN—PA7, CH2N—PBO,
CH3N—PB1

10: E/EH

1M: A
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BLHER B R/W Eii3%)
ETR—PE7, CH1—PE9, CH2—PE11, CH3—PE13,
CH4—PE14, BKIN—PE15, CHIN—PES8, CH2N—PE10,
CH3N—PE12
BCE B AS 2 (UIBIE 1 & 4 MAMEfmAk (ETR) HEM
(TMR2 Remap Configure)
00: WA BB
CH1/ETR—PAO, CH2—PA1, CH3—PA2, CH4—PA3
01: i E Ly
9:8 TMR2RMP R/W CH1/ETR—PA15, CH2—PB3, CH3—PA2, CH4—PA3
10: #5 H L
CH1/ETR—PAO, CH2—PA1, CH3—PB10, CH4—
PB11
11: SEL BT
CH1/ETR—PA15, CH2—PB3, CH3—PB10, CH4—PB11
BlEER 2 3 MiEiE 1 £ 4 EW (TMR3 Remap
Configure)
00: &H EmLY
CH1—PA6, CH2—PA7, CH3—PB0, CH4—PB1
11:10 TMR3RMP R | 01 B
10: #or Weht
CH1—PB4, CH2—PB5, CH3—PB0, CH4—PB1
1M: SEABL
CH1—PC6, CH2—PC7, CH3—PC8, CH4—PC9
T EBSIASENAE PEO _FRY TMR3_ETR.
BEEME 4 (EE 1-4 W (TMR4 Remap
Configure)
0: WA EBLS
TMR4_CH1—PB6, TMR4_CH2—PB7, TMR4_CH3—
12 TMR4RMP RW PB8, TMR4_CH4—PB9
1: SE4THLGT
TMR4_CH1—PD12 ,  TMR4_CH2—PD13 ,
TMR4_CH3—PD14, TMR4_CH4—PD15
VE: EIUEAREME PEO L TMR4_ETR.
fidE CAN1 f) CAN1_RX F1 CAN1_TX EWti (CAN1
Remap Configure)
_ 00: CAN1_RX Wi} PA11, CAN1_TX Wegf 5] PA12
14:13 CAN1RMP R/W 01 FfEA
10: CAN1_RX Wiff#] PB8, CAN1_TX Mg} | PB9
11: CAN1_RX Wi} PDO, CAN1_TX Wi %] PD1
fii  PDO/PD1 55| OSC_IN/OSC_OUT (Port DO/Port
D1 mapping on OSC_IN/OSC_OUT Configure)
WIRE RAEIEA T 64 5lNE % (PDO f1 PD1 HILTE
100 I3 1, A B,
15 PDO1RMP R/W | 0: Ai#4T PDO A1 PD1 i) 2 Wi
1. PDO W3] OSC_IN, PD1 M%) OSC_OUT
LORAE LR 2% HSECLK i ( RZIEAT T M EB Y 8MHz
FHZAIRY #%), PDO A1 PD1 AJ LLWt&f 3 OSC_IN #
OSC_OUT 3| .
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(e

Ly

Eiipy

16 TMR5CH4IRMP

TMRS5 il 4 N EBEBST (TMR5CH4 Interrupt Remap)

AL R E 1 805 0. B TMRS J@1E 4 I EELS .
0: TMR5_CH4 5 PA3 #i%;

1: LSI A#IR% 245 TMR5_CH4 1%, H 2%} LIRC i
ITRHE

17 | ADC1_ETRGINJC_RMP

RW

BLE ADCH jE NFEH# 4Rl &k BT (ADC1 External

Trigger Injected Conversion Remapping Configure )
0: ADC1 JEANFEHISMIfLA S EINT15 FHiE
1: ADCA FENF Mk 5 TMR8_CH4 A%

18 | ADC1_ETRGREGC_RMP

R/W

Fic & ADC1 BUI B4 (i b s fid % S SS (ADC 1 External
Trigger Regular Conversion Remapping Configure )

0: ADC1 L3 fil R 5 EINT11 FHIE
1: ADC1 #UFEHe (4R & 5 TMR8_TRGO #Hi%

19 | ADC2_ETRGINJC_RMP

R/W

BLE ADC2 jF NFE¥#r ) 4h iRl &k S WL (ADC2 External

Trigger Injected Conversion Remapping Configure )
0: ADC2 JE ARSIl S5 EINT15 HHiE
1: ADC2 JENF e oh i & 5 TMR8_CH4 A4

20 | ADC2_ETRGREGC_RMP

HE ADC2 NI Hesh i fih M (ADC2 External
Trigger Regular Conversion Remapping Configure )

0: ADC2 ¥y s fim 5 EINT11 A%
1: ADC2 #iFEH#e (4R &k 5 TMR8_TRGO #Hi%

21

(3

22

CAN2RMP

R/W

i & CAN2 ) CAN2_RX Al CAN2_TX H MLt (CAN2
Remap Configure)

0: JoE ML

CAN2_RX—PB12, CAN2_TX—PB13
1. EW

CAN2_RX—PB5, CAN2_TX—PB6

23

(3

26:24

SWJCFG

fic & H 172k JTAG (Serial Wire JTAG Configure)

fic B SWJ AR EESE FThRER 11O —AE N THR 1/0 il
/0, &M T GPIO A H L, X Lefr A n] tHE 45 (i3
XLy, KR [E] R E SCREUED -

SWJ (#1174 JTAG) #F JTAG 8 SWD i A Cortex 1)
Wik 0, RAEAE IR 5 SWJ HE A IRER
fig.

000: 54> SWJ (JTAG-DP+SW-DP)

001: 54> SWJ (JTAG-DP+SW-DP) {H¥ A NJTRST
010: >} JTAG-DP, = H SW-DP

100: %M JTAG-DP, <[] SW-DP

He. R

31:27

(3

13.4.3 A MTECE & 72 1 (AFIO_EINTSEL1)
fmFZ k. 0x08

HAi{E: 0x0000 0000
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rHs B R/W Eii3%)

WA W2k x CEINTX) # A TR (x=0...3) (EINTx Input Source Select)
0000: PA[X]5] I

0001: PB[x]5| i

0010: PC[x]3

15:0 | EINTx[3:0] | R\W | 0011: PD[x]5|#

0100: PE[X]5| i

0101: PF[X]5|

0110: PG[x]5|

HAth: fREH

31:16 {5y

13.4.4 S E #7748 2 (AFIO_EINTSEL2)
{)?H%Zﬂﬂﬁt 0x0C
S A{H: 0x0000 0000

BLI; B4 R/W ik

EPEAMB AT x CEINTXO i AJE (x=4...7) (EINTx Input Source Select)

0000: PA[X]3|

0001: PBIX|5I

0010: PCIx]3| i

15:0 | EINTx[3:0] | RW | 0011: PD[x]3I il

0100: PE[X]5] i

0101: PF[x]5|

0110: PG[x]3|

Hoft: fREA

31:16 TRE

13.4.5 SMEH B E 2774 3 (AFIO_EINTSEL3)
fmFeHutE: 0x10
S A7fE: 0x0000 0000

bLig; LR RW Ei::3o

AN IBIZE x (EINTX) #AJE (x=8...11) (EINTx Input Source

Select)

0000: PA[X]5]

0001: PBIx|5|

0010: PC[x]5| I

0011: PD[x]5|

0100: PE[X]5|

0101: PF[x]5| I

0110: PG[X]3I i

Hofth: fREH

31:16 R

13.4.6 A BTECE & 72 4 (AFIO_EINTSEL4)
{)H?Jﬂ:ziﬂﬁt 0X14

15:0 | EINTX[3:0] | R/W
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HAi{E: 0x0000 0000

oaE:

ey

R/W

Eiipy

15:0

EINTX[3:0]

RW

RN x (EINTX) #IAJE (x=12...15) (EINTx Input Source

Select)

0000: PA[X]5]
0001: PBI[x]5|
0010: PC[x]5|
0011: PD[x]5]
0100: PE[x]5]
0101: PF[x]5]#
0110: PG[x]5|
HoAth: {REH

31:16

fRE

13.4.7

5 A EWSETEERE 2 (AFIO_REMAP2)
ket 0x1C
S {E: 0x0000 0000

£r i, 2R RIW ik
9:0 £RE
NADV %44, (NADV Connect/Disconnect)
10 | EMMCNADV | RIW ﬁgﬂwq:}ﬁfmg i
0: NADV trESHHiERE CHBUHR)
1: NADV W EAR S HESs, /O 5] AT LA HAh 4548 o
31:11 3+
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14 ERBER
141 RiBER. HEHR
Lk 66 RIBELFR. 485 Hik
AR AWK BXHE
5E I 4% Timer TMR
B Update U
BN Request R
HE Event EV
EHEIN Capture C
s Compare C
K Length LEN
142 ERBRAHRFEER
TERR R =, —HEn] 0 =R 8% mgUe i 4. W e A E
e CEIER 8. RAMEG RS EHETmTHRR).,
e A T I e N AR AR A E B 2R I DRE, R OE g AR DU AN R/ T
BOEIE, SRR IhEE. FNHIRA g H LA TR . R DL R B AN ThRE, A2
—AN 16 L] LA B/ R e S
I E B AR Th R Ll s e I s e, R EE R N fRImIE AL AN
. MEDRE
LA E B 88 A2 — AN R AESCHUE I DhRE . WA SN 1) E I 2%
7 i LB I E I e R e LR AR
LK% 67 B E R EN AR ER
BH EeRINS e FEER A B AR FEARER
ZFR — TMRA1 TMR8 TMR2/3/4/5 TMR6 TMR7
TS 16 fir 16 fir 16 fiL
Ty s 16 fir 16 fir 16 fiL
N B T ik L
THEE mEy Eay M
FhLsl 5 Fp gL 55
LIPS EEB S 4 4 0
EiE R R EIE 4 4 0
iy i TE 7 4 0
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HiH HARA 225 SR BRI AS FA i 8%
My 8 TE 34 0 0
7=E DMA 153K AL AL I
PWM i f &l 7
DR Bk A A A ¥
SR A A A ¥
FEX AN a x ¥
eliNET Y N
KA 68 gl JAlE URTE
e ik
TMRx_ETR TE IS A% x SRR AR S

TMRx_CH1. TMRx_CH2. TMRx_CH3.

SENT 2% x JHIE 1/2/3/4

TMRx_CH4
TMRx_ChyN SEI 38 x Mg IRIE y
TMRx_BKIN SERT 88 x MEES
R 69 WHEME 5 RE
B b
ETR TMRx_ETR #MiBfi K155
ETRF Ak A R I
ETRP Ak A 43 AT
ITR, ITRO, ITR1 PA T i R

TRGI B e i e IR s ) 2 P ik R B N
TIF_ED TE IR S8 A N i IR 10 G A DU
CK_PSC 3 BRI
CK_CNT THEER I B

PSC T4 A a%

CNT T
AUTORLD H 358 A7 4%

TIx, TI1 SEF2RHA
TIXF, TI1F, T I A 4 A\ 8V
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e s i
TI1_ED SE B 4 N1 Al
TIXFPx, TILFP1 JE I A A JE B
ICx, IC1 LIPNTE
ICXPS, IC1PS B N AR T340
TRC (LY EHEIN
BRK MEFS
OCx, OC1 JE I A H L i
OCxREF, OC1REF MBS HERES
TGl fi A m
BI A4 ey
CCxl, CC1l AR L
UEV SR A
UIFLG BT TR
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15 BRENEE (TMR1/8)

151 f&ifr

I JE I UL L LT 9%, I RASEZR . fath EBORRN R NS5 ThRE, &
A 16 AL A BB ET S . SUE A LL B e I SN T A
i EEE LU TR ARRISE DR A SETRE, S & T AL

15.2 FEARE

(1) WEHIT
o HHas: 16 AihEEs, AIRAR LTGRO S
® i Mias: 16 0l RE T > HiE
o H A 16 M EETHEEE
® HZERHIEE

(2) LR

® [T B
LU
AR ik
PR ik

(3)  HAIHIRIIRE
o iRt
® PWM AR (B oE e B, s il &)
® it dnik O

(4) T LR ThAg
PWM #ij 5 =

oo 1| i HH ABE 2

FA R AR
M H AN X JE N
(5) ERIhAEE

(6) MEIhRe

(7> ER R T AR I 1 2
® EIN dr L 18] AT LAR D A
o URZMMEA. FAPES

(8) bkt Al DMA 18 R F 44

EHEMA GHEES LIRS, s eIihi)
fil AT GHEES RS 471k, RSB
BN E s

FIZEAE T AN FA
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15.3

S

K 23 w0 E I A SRR ]

TMRx_BKIN [ R R
TMRx_CH4 []—TM> TIxFP3,, - [ ] TMRx_CH4
— TIxEP4 4 SRE iﬁiﬁxﬁ#ﬁéttﬁ S
BRRNE [ rro x
TMRx_cH3 L1 s, ’ . TMRx_CH3
I I
1 I
1 I
I
Rx_cH2 [} Tz, TixEPt, . i o
EEE | 11.ep 10x 10PS_y b g, b soosReg] o || e TMRx_CHx
minms 1P fea- 1230 [0oxN, L TMRx_GHxN
TMRx_CH1 [ 3 » U RS, T
o EEHH ETRF
XOR “
s —N] ONT
SR I, "
TI1F_ED)
ITRO > —> CK_CNT
| _mwe )
I TRI—————»|
I TRZ—————>] ITR THEPL| ey o
TI2Fp2, | “ME3E
| TR3—————» —=5 #ER
CK_PSC
ETR VBT iR SMNERRT R = PSC
TR ETR [ EEM L ERE e [ERCe TG T WA
——TUEPL ETRE,| SNBSS
T12FP2 ®R2 TRGO >
Hith BT 2%/
PIERASSH CK_INT | m;;;r&aﬁm DAC/ADC
d I

15.4 IhEEHR

15.4.1 WepYRIERE
5 S IR % — AT DU

P R

K H RCM (1) TMRx_CLK, R[N 2548 & (IR BhI B, 428 b B 45,
U573 47 4 B s CK_PSC | P9 B84t CKUINT 3R 35h.

S BB PR 1

ok H B 3 E B N IEIE TI1/2/3/4, 25 Mk i B AR DUG A B f R A5
T, P NEIEHIEE, B SR TR, HrhiliE 1 i ALl BTt
s T BRSO AR T A S ik R 45 5 HEAT S AT B LLJE 45 5 2 THF_ED

55, HJTIF_ED XUAWEES.
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SRR AR 2

KHTAMBRAED (ETR) ke, 728 I LURHGES, @ik
FNIEREAS, ERBIMBEERIES, AR i A

PR A I

B E R 3 AT M, ROy AR I S i S S, U PR Aca e
W, AT LASEIILE I g 2 8] R [ A B . AR s I 8 T RO AR 2 I 2 A
ITEAL. REh. FIEsER Ao

15.4.2 WFEEIG

e 2 I 5 L A I S PR TT 5 DY A B A

o il arfrat (CNT) 16 i

® [HZEALU T4 (AUTORLD) 16 1
sy Hids (PSC) 16 fir
o H B M F4 (REPCNT) 8 i

R RBH A A M GUE N 2R 1 -

THE28 CNT

o 5 I 2 R T R R 3 =R R
® i LitHRat
® i it HRat
o LA

] bk

A B S AR5 (TMRx_CTRL1) 1) CNTDIR 7, & Mia) Eit B
v

B i o ) B o+ 3 NV D A e 1 o P K7 St 7 @i R o4
et 1, —HAHEEE (TMRx_CNT) {H5 Azl B3
(TMRx_AUTORLD) HIEARSENS, A TR O TFUA TS B2 —A
TR Es A B SR, Hd HshEESNE (TMRXx_AUTORLD) ZIRFTEA
o

MR, ST AR, SN E RN T A AR BB E RN
1 ZFAE AT A0 ) G2 0 X s 2 B . m) DUIE O G B 4% B A7 2
TMRx_CTRL1 # ) UD fiz, £% 1558 Hrgift.

By BT EARACT, BTN 1B 2 A
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K 24 18 FiHEHRRR, a8REToN 1 8 2 R R
| | |

CK_PSCJULI__I____I________
T T T
| | |

CNT_EN | | |

PSC=1
KON — 1 bbb
| | |
t |
|
i l .
| | —
e
PR ; ;
L
EEG : : !
| —
CK_CNT :
|
|
|
|
|
|
|

|
|
l
HEgmearse 0024 >< 0025 >< 0026 >< 0000 >< 0001 >( 0002 >< 0003 ><
t 1 |

TS

BHEMS

7] TR

A B AR AR5 (TMRx_CTRL1) 1) CNTDIR 7, & Mia it B
v

TR AL 1A R RO, TR W E S EEE{E (TMRx_AUTORLD)
AR TN - ORI K5 e 17 QLA € 7 i P = R E 2V P € SR
M (TMRx_AUTORLD) JF#aiH4, 5 ubRINAE o A — AN TH 2 m) R i

fF, BzhEFBLME (TMRXx_AUTORLD) 22115 N .

THEERE I, SRR, e, EETHER TR A B S E RN
ST AT TN IR S o DXCHOR S SR . AT BABCE TMRx_CTRLA #7473
1 UD iz, ZEiEFEHS1ts
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B 25 [\ MR, AR o 1 8k 2 IR R

| | |
CK_PSCJ_|_|_|\I i B T T
T T T
| | |
CNT_EN ! | |

PSC=1

K ONT — 1 1 1 bbb L b L
| : |
|

TR L

EHEM

PSC=2
CK_ONT

L T LT
=== =

-

TR SRR

THEER

|
|
|
0002 ><
|
|
|
|
|
t
|
|
|
|
'

EHEMS

R F AR

A B S H A7 A (TMRx_CTRL1) H1f CNTDIR 7, & Jyr desf 545
v

YrHEER AL T A R SRR, THEER N O R AR TR B R B B E R E I E
(TMRx_AUTORLD), #A/G M EZE R H{E (TMRx_AUTORLD) i Fit4k
20, AR fE B, HiEEsiESy (AUTORLD-1) B 23724 —A
TR B St AR R, THEESEN 1 B2 AE AN TS R
4
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K 26 gt SR, A o 1 B2 R

UL

UL

|

4 |

|

CNT_EN I

PSC=1
CK_ONT ———————|

UL
UUUHUuL

: |

| | |

— = 1
Ve ol | | : ,

| | ] '

| | '
g : : :

| | | |

|
EHE | H ﬂ

1T . r.nn

i

e 0003 X 0002 >< 0001 ><: 0000 >< 0001 >( 0002 >< 0003 ><
|
|

THER T

EHEM

EH 5 REPCNT

TESE A8 FH 2 I 2 Hp s B T 43 REPCNT, Rk I 1 78 B A%/ H g 1 2%
kA B ECE TR, B E A, AR SUE R A,
ROV E Z B HOAFAE, S UE N SR A BT F ARy, R A E S s i

N O A = A WAt

Blhn, U R ZOE N A F BAE R L BN S a AE ER SEAE, ROR R AR

WIEE 0.

BUERAE ) E O, R T E R AR TR, A s e R R
AUTORLD Itf, &4 ERisfr, st ER T EEsME R 1, BERER RN

{9 O I 7= A ST A

BIFE R A N+1 A (INOYER G ED B/ MRS A At
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K 27 1 B iU, BEE REPCNT=2 (i 7

CK_CNT

G Einh]

HE

W% Higs PSC

15.4.3

T s 2 16 AL Hog T gm A, & nT DL T s i i 2t 1T 1~65536 2
EMEEE A8 (H TMRx_PSC & #8851, 221 70 MUm A ploft 2 35 a4
% CNT it Wi idsiiifi Zotds, ERWEs T h L.

MAFHIR

MAFHPEE

e 2 I AT DU IS R BB ST, N 3R A G T A e
— MR R A AR A

FERINAER T, BN E RIS 52 WER SIS S1 I T1/2/3/4 BEXN B a2 id by
LIS A AT &5, SR HE NS POEIE, AR IEE AR AT B (4 2R 2 A7
v R, THEEE ONT MIMEAHG 2 U7 Ik =7 /74 COx o fEHEN
AR A Ao 2 1T, A5 S @d Wiy, W10 gt 2 /D H AT — ki
E7N

I B VA

www.geehy.com

ENFH AR IR R A, I H AT DA T B [ bR 2R B AR R R %), AT R
B Bk PRV A GUERATREE 5E ), a0 FERN S Ean SR L T kA
(131, TMRX_CCx Zif7as 2 aR v U ai e, RIRDIRES 74
TMRx_STS [#] CCxIFLG i & 1, Wi CCxIEN=1, {H£774: ik,

PR T AT DA & — NBIB R PP R AN S b AR Al R
R e voE Ay BRI, AR POEIE I TR, RAES dER,
I THEES CNT A S PRI SR A A48 CCOx iy, [AII it A gk i, £
WAl 55 A2 PP RO SR — 3R, A0 TR EE, SRR T A BT, R A
TR, THEES ONT BE & HR B IR 77 48 CCx 7, BRI fRCE A
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BRepT, BEBGHIR T A7 AR B0, B I PRA A5 H K E 5 0

15.4.4 HiH b

Gy e — A )\ R VRgh, DURCRSIEIE x AT R0 P, DLHECAEIE x N
RO~ B smEIONTER sEbv A . PWMA F PWM2 85K, H
TMRx_CCMx Zi {743 1) OCXMOD L&, 7E4H b s mr DLl 4 145
ST

fa e LB A

1545

iyt PO, TE I AR KT B RL B L AL BRI [A] #82 T LAE A

2 THECER AR AN TR/ LR A A AR A S50, 3l AC B TMRx_CCMx & 7451
[¥) OCxMOD fiz At th ' TMRx_CCEN 2771 f¥) CCxPOL iz, B I& )%t
AU E R T R ECE B

7 TMRx_STS 78 [) CCxIFLG=1 i}, 15 TMRx_DIEN 2377 88 (1)
CCxIEN=1 f=/Erhllfi; TMRx_CTRL2 # 75 41[#) CCDSEL=1 /= DMA &K

PWM i AR

PWM £ 272 5E I g 6] Mt 7T LU A K5 5 Hrp o5 5 Ak 98 2 i LA
fi-#s COx A YE, FIIE t B3 B34 AUTORLD [IfE HRE .«

PWM % 0 7 PWM K 1 F1 PWM #5250 2; PWM #5011 PWM £ 2
o AT _EHECRT R TR BRI SRR PWM RS 1 A a3 4ds CNT #{E
N R A A COX ML, S i AT 2P, SR

% CCx=5,AUTORLD=7,74 PWM1 = T (it 7 &
K 28 PWM1 [ b+ =0 i i 1K

OCXREF
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K 29 PWM1 [ R iH o R i i e 1

OCXREF

I I I I I

| | | | |

! I | I I

30 PWM1 H g5 S5 A I s P
| | [ [ [ [ |
AUTORLD ———+- - F- ' ' T - |
¢«cx ---@r+-------—---"-4->--4---"-&>>--4J---J-———-—"——-

OCXREF

PWM 3 2 frln Rt e CNT HME /DT A 745 COx HUMEL, farti JoRc
Py B .

#% B CCx=5,AUTORLD=7,7E PWM2 £z, i Ist 7 1%
K 31 PWM2 [r) it Hoisi = i it e B

|
AUTORLD —=——-—-— :__ -
I
|

OCxREF ~ —
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K 32 PWM2 [ N iH o R i i e 1

| | |
AUTORLD — — S e 4
i i i
COx  ——f—- -
OCXREF ~ ——
I I I I |
i | | : |
33 PWM2 it 5 5 2 1 i e ]
! ! : : : : ! .
AUTORLD ---:-- - :— 1 -:
cx ---—-pb-—---~-----—-—--"-—""‘~4-"—-"""""79="—""""~4—"——-"—-———=
| | [ [ | [ ,
o o o o
| | | | | | | |
| | | | | | | |
! ! l l l l ! l
| | | | | | | |
OCXREF —
| | | | | | | !

15.4.6 PWM AR,
PWM iy A A2 B AN F 3R A — N1

PWM B AR, HA THMFP1. THFP2 #ER:E] T MR IBHI2E, ALl HREMNIE
i@ TMRx_CH1 Al TMRx_CH2 #i N\, HFEZ 5 CH1. CH2 Kk e fras.

7 PWM AR, PWM {E5 M TMRx_CH1 #EN, 15500 MK, — %
AT A R, — R DA s b R E R R TR E B A, i
2 H S B 2 AH R R

FEMRE A, MR I 4% Z B AR R AR (TMRx_SMCTRL #r {7 4+
SMFSEL £7)
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K 34 PWM g A S 18

T

TMRx_CNT 0005/)< 0000 >< 0001>< 0002 >< 0074 >< 0004 >< 0005 0000 ><

TMRx_GG1 0003

TMRx_GC2 0005

IC13#3R 1 G243k IC13@3k
| C21#3K BROHTE B k-]
RSN SR E EWEE
TMRx_CC1 TMRx_CC2

15.4.7 BEKHEIR
Bk A QR I A DU Y e — PR R O, B PWM i A =0 ]
WH TMRx_CTRL1 &FF#% 1 SPMEN ik £ ki, H8ssinsheE, £R
KA FEEZ/H —EN s, R A E e s L2,
G AN AR PWM B S .
Fk R AR I R P — e B IR, PR AE AN K TE AT Ik, S A TE] E
TMRx_CCx ZFf7-as E € S TEG U N ZE R I (8] 28 CCx,  fkh 5 AN

AUTORLD-CCx; fEJiTHE = ZEF i (7] 9 AUTORLD-CCx, ki % A
CCx.

Kl 35 Bk (KIS

AUTORLD — — — —I—
CCx  ———t————
|
|
|
|
|
|
<— tPULSEﬁ: toeLay
OCXREF
0Cx

15.4.8 FFAEE N H IR K
PLT B A7 25 22 RENA S8 I 2850 1 OB TSP, TE4E(E BT S RS AR 28 Dh e iR
(1>  TMRx_CCEN Zi {75+ ) CCXEN. CCXNEN £
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® CCxNEN=0. CCxEN=0: J<M#um FHizkil, TRCRE)
® CCxNEN=1. CCxEN=1: J)a#umi Fmiffige, EwHiHD)

(2) TMRx_BDT 74745 1) MOEN £

® MOEN=0: ZFHE=R
® MOEN=1: i&{THi=

(3) TMRx_CTRL2 Ziff2sH1 ] OCxOIS. OCxNOIS fir
® OCxOIS=0. OCxNOIS=0: 7S (MOEN=0) 4EX Ji ()%t B

0

® OCxOIS=1. OCxNOIS=1: 7 (MOEN=0) FLIX J5 14t H1~F A

1

(4) TMRx_BDT %1745 ) RMOS i

® RMOS R HIAEE: XN B AMNEE . Eh s Y (MOEN=1),
EN A TAE (CCXEN=0. CCxNEN=0) =% T/ (CCxEN=1.
CCxNEN=1) &M F

(5) TMRx_BDT #1785 i IMOS fif
® IMOS )3 FH K :

XF N HAMETE . ER g WS (MOEN=0).

FERZRATAE (CCXEN=0. CCxNEN=0) = T.{f (CCxEN=1,
CCxNEN=1) 1L T

(6) TMRx_CCEN % f7#5f) CCxPOL. CCxNPOL {1
® CCxPOL=0. CCxNPOL=0: #yHithtt, & a5
CCxPOL=1. CCxNPOL=1: #yi#ik, MK A

NEE BT T R R A A AR R R

 MOEN=1
run modeizf{THEI

MOEN=0
\ idle mode ZTHIE

www.geehy.com

36 S BT W A7 de SR 55 &

RMOS=1 {
RM0S=0 {

IMOS=1

IMOS=0

CCXEN/CCxNEN=1

CGXEN/CCxNEN=0

CCXEN/CCxNEN=1

CCxEN/CCxNEN=0

CCXEN/CCxNEN=1

CGXEN/CCxNEN=0

CCXEN/CCxNEN=1

CGXEN/CCxNEN=0

EEHH

EAIRTS/ TTRURTS (of f state), M EEFHR
MR, T

EEHS

output disable, MitHZEIE, #iH0

output disable, iz IE, ﬁ?’f%lzﬁﬁlﬂjiﬁﬂjf
%%}%é%m’li?ﬁﬂﬂ), RXEWE, REWEE

output disable, ¥iHZEIE, SEFESEXHERENHILO,
X, REMEEREF0S
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15.4.9 RZEIhEE
) 25 AT 5 YR I e g e =R AN AR N2 1 o

Hr TMRx_BDT #f7#% 1) BRKEN {2 7] LA e 4= Th €, BRKPOL A7 it & 7
LR PN ERsi 8

RAEAM TR, R DURRAE AR S il A7 RS S Ak 5 5 BT
B 37 KA ZEHA

' I FzE

I
I
I
I
OCxREF
I
I
I
I
I
I
1
I
I
I
I
I

0Cx
CCxPOL=0, 0Gx01S=0

0Cx
CCxPOL=0, 0Cx01S=1

0Cx
CCxPOL=1, 0Cx01S=0

0Cx
CCXPOL=1, 0Cx01S=1

15.4.10 H X FFEX Hd A

T Mg S JOE N AR S, S SO s =AM HIEIE . R AKX
IS TR AL R AN A5 S B RIETE AN S 5 A S RIN A R MR
IS A 4 i H A DA SRS PR i e SE X I ]

Fii & TMRx_BDT 277 #5f1 DTS 47 ] A3z il S X ¥R 2 B[]
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] 38 i AL X A PR E ANy

AUTORLD — — ———

CCx —————-r———-

| ! | |
| ! | |
| ! | |
| [
| | |
| | |
| | |
| | |

: :Delaytime : Delaytime : Delaytime : Delaytim
| | | | |
| | | | |
N N ] ]
0CXN iD Iaytime: :D laytime| :D |aytimei :DEI ytime:
| | | | | | | |
| | | ! 1 ! 1 |
15.4.11 S& I H AR

sl AR ERL LSS S, B ARR L B 5 4 4 AR HL T
® TMRx_CCMx #i/7£#%f] CCxSEL=00, %t 5& CCx il Jyf th
® TMRx_CCMx 17 #%1) OCXxMOD=100/101, % % 5] OCXREF {55 A

TRUE RS
TE PR P ATS TH 2 7= A A N A AT DMA 13K
15.4.12 gmig e O

G it s 1 IR AR 2 02— AN 7 IR R A A I B, R G s DL,
T 8 A B — B R R i S AL

PR IRAD 2 ) VRN R
® fijd % & TMRx_SMCTRL #i {74 ] SMFSEL 7, A LA & iHE#s 2
7E T @IE/TI2 EIE AT, B FINAE T A TI2 B s 4.
® it #E TMRx_CCEN % /28 Hf¥) CC1POL 1 CC2POL fir, bl
BT A TI2 FIR .
® il i%E TMRx_CCM1 ZF{7as ¥ IC1F il IC2F £, W LL&HR 75
AT IR -
WA T A TI2 ] LUE g e i S i B O, PPBCS e TH AT TIR &
TR AAYS R G (S S TIMFP1 Al TI2FP2 B Rk A IR S
MRHE TI A TI2 B AE 5, Pt Bkt #0775 5
® RIEHINAG 5 BRI F, T A 2 7] b/ R
O KB %A TMRx_CTRL1 ) CNTDIR W B N R (% A 1)
B2 Hr 5. CNTDIRD.

TR TR0 R LT
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Ffg 70 HEOT M S gILE TSR

B RO {VFE T ¥ U TI2 #3% £ T A0 TI2 #H3
AHXHE 5 ¥ P [ i [ i I fi&
Bb) it T N v N 1w IO T N G B e I e
e TR [ IR i I 1 S o G O T o - I [ M R 4
+THE o1 o I 1 O O 4 [ o G I 1 O R 4
TR T | | mii ; R | i

SRR B2 A a4 T DAAS AL DR AR B 5 MCU SERE, it U A b 2Rt
G i 4 1) 22 S H R BT 5 R IR A T

1T B S e
¥ IC1FP1 Bl 2] TI1
¥ IC2FP2 mibf 2| TI2
IC1FP1 F11 IC2FP2 #iA [ AH

NG 5L TR BRI AL
i RETH AR

K 39 g a1 T A S

TH

T2 —

TR

L]

I R

L

il -
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K 40 ICTFP1 s 14 2 B 45 1 2S5

e ]

TR 1\_\
|

Biltn. 2 TH TR, TI2 &4 ETHisskas, s T it

15.4.13 MRS
TMRXx € i) 28 0] DLBEAT A0 1 firh i [R] 20
o AL

o [
® fil kAt

A E TMRx_SMCTRL #F {745 (1) SMFSEL ARk £ AW Ff s 2.

SMFSEL=100 & Sk, SMFSEL=101 ¥ & 154, SMFSEL=110 i% &
firh R A

AT, AL AR NSRS, TSSO s S aaie, &
RN (TRGD [ EFHS B HIAA T 588, I ELP= A —AN T 3 27 7 B A
=
PIREa R, T A RS AR T 328 v (O NS T BT, i R N
TR AT R, — BRI AAL, TSR (EAREAD, TR
JE B AE 1EH AR I
i AR, THECE R A BEARR T3k i N o B EEAE,  THEES TR R B N )
BT ES) EAEAD, A TSRS S 2 P

15.4.14 e # HiE
TMRx &N @ i) a3 0] DL E A E R SL B e i a8 2 [ A R D el k. & Bl E — 1N E
I e S W S B S LN 2 e N e WS
SE I 28 b T 3 A T DA S 58 B S8 T BB AT A . BB b ARt
I A
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B 41 e 1 3 1

EF 5 MR 58
TMRS TRGO | | 17RO,
T | et »| T5=000
TMR2 TRGO | | 1TR1 -
T | s 187001
TMR1
MR F5 58
TMR3 TRGO ITR2 [ _
T e ¥| 18010
TMR4 TRGO LTR3,| 1a_
A5 > T80T
TE B 38 HIE AT B
® {5 AEREEN T AT A ST
® JH—/NER BIMEREE 5 IR A A — A
® JH—/NER BIER RS A
® JH—/NER FRIEREILIE 5 — A E R g%
® AR R A E I g
15.4.15 H ¥Rl DMA 53K

SE I SR AE AR P A SR 2 R A v

® FUMREfF GRas b/, THEERILAID
® flUk M GIHEEEZ. 51k, AANBRARRD
o iR/t At g At
°

MZEAF SHNFAF
Forp— ey FE e T FAE AT LU AL DMA TSR, 38+ 1 TR 1 R Vel 25 1L

DMA %K.

15.4.16 fESM R EFR OCXREF {55
BET AR FH T4 Hh R PWM R

fE—/NMEEY, H ETRF %A K 1 s K OCXREF 5 5 FONIREF, #f
IR/ 2 7 %% TMRx_CCMx () OCXCEN fIf7 % 1, OCXREF 155 & {#3: Nk
HPEE N — IR H .

B TMRx B+ PWM S, KSR A T i, EIEAN A 2, =
ETRF A\ i, @id i B OCxCEN=0, i) OCXREF 15541~ Kl
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K| 42 OCXREF i 74|

ETRF

OCxREF

J0OCxCGEN=0

— [

# TMRx BT PWM A3, SCHIAMER R T siies, 2 ibAMma i 2, X4
ETRF & N\ A&y, @it 8 OCxCEN=1, %t OCXREF (Z5 T E.

K] 43 OCXREF i 74

ETRF

OCxREFJ

OCxCEN=1

15.5 A7 Hhhbpst

N ERARE ROE N AT A A A WU B A 16 frn] Sk (kb)) .

Fetg TATMRN/8 547 28 b hik w5

ERia = i3y s Hishik
TMRx_CTRL1 I ZF A A 1 0x00
TMRx_CTRL2 P i 2 A7 88 2 0x04

TMRx_SMCTRL M5 1) P A7 2% 0x08
TMRx_DIEN DMA/H T Be 37 A7 2% 0x0C
TMRx_STS RS HFAER 0x10
TMRx_CEG R AR 0x14
TMRx_CCM1 PR LB 202 A7 2% 1 0x18
TMRx_CCM2 IR LA 20 AT A7 B 2 0x1C
TMRx_CCEN IR LB AT B 27 A7 2% 0x20
TMRx_CNT DR C i 0x24
TMRx_PSC T S 25 A7 2 0x28
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IR iR % HhE
TMRx_AUTORLD ERERE Ry 0x2C
TMRx_REPCNT HE TR 0x30

TMRx_CC1 JHIE 1 R R A AT A 0x34
TMRx_CC2 TG 2 I LA A A 0x38
TMRx_CC3 SRR R e 0x3C
TMRx_CC4 TG 4 I LR A A 0x40
TMRx_BDT FIZEFIBEX 2547 2% 0x44
TMRx_DCTRL DMA &l %5 1788 0x48
TMRx_DMADDR HELLF I DMA $hht 3 7788 0x4C
15.6 FFHEIIREHD
15.6.1 #=#H|FF2E 1 (TMRx_CTRL1)
etk 0x00
SAI{H: 0x0000
ALHB 2R R/W P
ffifeit-%#e (Counter Enable)
0: Z&1k
0 CNTEN | RW | 1. f#ife
SE ISR B N AN Bl TR RIS R, B I R A
51 RshE T mENMREENR, TGS 1.
2% -3 (Update Disable)
B 5] AUTORLD. PSC. CCx /4= B 5 i3 B %l
0: RUEFFMH (UEV)
B RS R
B UEG 1i7;
AR 1) 85 7 A 1 5T
1. 2R M
FHiER¥E (Update Request Source Select)
WRAERE T W E DMA,  SERTEE () 7= A SE B el DMA 53R, @it %
A7 AR AN [ ) 58 BT SR I
2 URSSEL | RW | 0: %t as Eiisl Fith
% B UEG 1i7;
T 3 A 1) 85 7 A R ST
1: P BB B
{fifE B ki, (Single Pulse Mode Enable)
FEAERIEAER, PTRCRRIE A T R, £9Ek CNTEN
3 SPMEN | RW | fir, {#1E0H4eas, J5 80 i Ui il i Hop.
0: #H
1: {fifE
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ALz ZFK R/W ik
i B i % 2s it #0717 (Counter Direction)
4 CNTDIR | RW %Hiﬂz%ﬁaﬁi‘aEhy%xﬂwﬁﬁﬁjz%@%&ﬁﬁﬁqﬂ %A H
0: IJEJJ:TI'ﬁI
1. [ RT3
PP Jexf 545, (Center Aligned Mode Select),
PR SRR, TFEESSS B bR R UG S0 R e R .
ASE A gt SRR, S ey T g LA bR AL E 1 RIEEL
LETEge AR 1B (CNTEN=0) I, &£ dexf F .
6:5 | CAMSEL | R\W | 00: it 5t
s OISR 1 (R R TR, I B B R Wi bR AL E 1)
10: PP TR 2 (FE 1A TS0, 4 H s i o s e i bR B AL B 1D
M Ot FRR 3 (FEIA B/ B0, I et b b ks A7 B
1
TMRx_AUTORLD 77 f£#% H 3l B ke 82 mfdiie (Auto-reload Preload
Enable)
2 P2 IX I, FEF B TMRX_AUTORLD 237 ZIME B0 N 5088 %
7 ARPEN | RW | 1H; ffifeZZAFXE, EFES TMRx_ AUTORLD &78 F—ANEHr 4 1E0L
BN A A
0: z&i-
: fHfE
44> 45 %2 %1 (Clock Division)
TEIX . Byl 2 TC B i CKUINT 4R, i ¥ B ofofir T R 45 38 X
ARl B IE vk 28 R I 4
9:8 CLKDIV | RW | 00: tors=tck INT
01: tors=2Xtck INT
10: tors=4 Xtck INT
11: 38
15:10 R

15.6.2 #%#]&77%% 2 (TMRx_CTRL2)
fmFsHibt: 0x04
HAE: 0x0000

AL 22y i)

R/W iR

0 CCPEN

RW | 2 SR, AT E I s O 1 B mu fﬁﬁl—ﬂl\%@ﬁ’]hlﬁiﬁ

e TR/ LU i %), (Capture/Compare Preloaded Enable)
A4 CCXENL CCXNEN. OCxMOD iﬂlﬁﬁ']ﬂﬁ(}{ 2 || G A,
TR G 2 37 Z S22 (WL B s (0 BE TS /\Eﬁﬁf COMG

M
0: Zkil
1. flige

TRE

2 CCUSEL

YRR/ LB H| B ¥ (Capture/compare Control Update Select) 1Y
TEF IR LA s R (B (CCPEN=1) R, H H X B kM H i A e

l’iﬁ COMG fir 5
% #E COMG v TRGI L ETHESEH

f:t-f«:l-
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e

2y

i3y

CCDSEL

R/W

PR A SR/ EL 81 DMA #53R  (Capture/compare DMA Select)
0: MR CCx FHFIf, % CCx 1) DMA iR
1 HRAEFEHFELN, i CCx ) DMA K

6:4

MMSEL

R/W

R e g E T H T TRGO {55 (Master Mode Signal Select)
TAEFE T B0 2 I 38 1045 5 0T T TRGO, M kb e Mgzt H 5
T BRI I B A TR, B R T PSS i S B A G
000: Efr, FHA e aMELESHT TRGO

001: fHfE, FHF I AHEEME RS 5 H T+ TRGO

010: B, ERi=ER R EHFHHT TRGO

011: Eh&ehkad, A e i asik/ b % Th (CCxIFLG=1) I¥t—
Akapf5E 5 T TRGO

100: HL#fEst 1, OCIREF HIFfilk TRGO

101: [bHfE 2, OC2REF I Ttk TRGO

110: EbiER 3, OC3REF M itk TRGO

111. beigtizt 4, OC4REF H T+l k TRGO

THMSEL

R/W

T % (Timer Input 1 Selection)

0: TMRx_CH1 5| I£H] TI1 H A

1: TMRx_CH1. TMRx_CH2 il TMRx_CH3 5| £ 3ok 5 2] TI1 %
N

0OC10Is

RW

fic & OC1 #i 23 R4S (OC1 Output Idel State Configure)
AE 24 MOEN=0 K. SZ3L 7 OC1IN, HEZ OC1 FE X i [ Ji5 i PR
2

0: OC1=0
1: OC1=1
7E: 2 TMRx_BDT %77#s% LOCKCFG highijlh 1. 2 8¢ 3 ItF, %A
EN LS

OC1NOIS

RW

fic & OC1N % 45 APIR#& (OC1N Output Idel State Configure)
XAE24 MOEN=0. S8l 7 OCIN, HiZmg OCTN FEIX i 1] Ji [ PR
P

0: OC1N=0
1: OC1N=1
VE: 2 TMRx_BDT %if7#% 1 PLOCKCFG fig¢i 1. 2 8 3 i, %
PLAREIE TR -

10

0C20IS

R/W

B E OC2 it =R E . 2% OC10IS fiL

11

OC2NOIS

R/W

fiC & OC2N Hth = HRAE . % OCINOIS fi

12

OC30IS

R/W

fi & OC3 #i i Z WK . 2% OC10IS fiL

13

OC3NOIS

R/W

it & OC3N #ith = IHRAE . 2% OCINOIS fiL

14

0C40ISs

R/W

liiE OC4 i th Z IR . 275 OC10IS fi

15

PR

15.6.3 MERIEHIFFE (TMRx_SMCTRL)
kil 0x08

S AfH: 0x0000
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oaE:

vy

R/W

ity

2:0

SMFSEL

R/W

LML ThEE (Slave Mode Function Select)

000: ZE1E MM, &I 88 Al A R g I g i MR 2 2 I 2 11 T
YE; fnH CTRL1_CNTEN=1, JUIFi/ 45 2% B4t &R I 4 Ik s

001: Zmiastizt 1, MWiE THFP1 K F, THEEE TI2FP2 Kihisit

010: #mfdestizt 2, HIE TI2ZFP2 (K, H38ssE THFP ARt
o

011: ZwiDasti=X 3, RIEH —MESWHMABT, THEEE TIMFP1,
TI2FP2 iz -4k

100: B, MECER SRS TRGI B EFHEES G &
&, AN ARNES.

101: (IR, MEUER SEIRE TRGI SHTESH, Bt
PR, UL B TRGI K B P 45 1 -0 88 TAF . B E TRGI &
PESE, ke TR, BAMIEAE A EEE.

110: fil s, MARER 2 7EIE] TRGI 1 ETHEE S 5, Bt
PTAE.

1M1 SRERINHP R 1, k8 TRGI () ETHAE S 1 AR IR Sh 1 5 2
TAE.

fRE

6:4

TRGSEL

RW

PR {55 (Trigger Input Signal Select)

AT BEGAE RSB B = AR AR VRSN, Z7E SMFSEL=0 B 24
000: Pyiffflik ITRO

001: WBfilk ITR1

010: Pk ITR2

011: PiBfilk ITR3

100: JEIE 1y \LIERNEE TIF_ED

101: JEIE 1 38R 5 ER B TITFP1

110: JHIE 2 JEP S FIE R 25 TI2FP2

1M1 S A (ETRF)

MSMEN

R/W

{fifeF/ MBI, (Master/slave Mode Enable)
0: I&%
1. fHRE /AR

11:8

ETFCFG

RW

Jic B ATk % wE Y %% (External Trigger Filter Configure)
0000: ZEFHuEp AR, LA fors KAf
0001: DIV=1, N=2

0010: DIV=1, N=4

0011: DIV=1, N=8

0100: DIV=2, N=6

0101: DIV=2, N=8

0110: DIV=4, N=6

0111: DIV=4, N=8

1000: DIV=8, N=6

1001: DIV=8, N=8

1010: DIV=16, N=5

1011: DIV=16, N=6

1100: DIV=16, N=8

1101: DIV=32, N=5
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PLHR B R/W Hig
1110: DIV=32, N=6
1111: DIV=32, N=8
KFFATR =2 I 22 B2 /DIV; S8R KB =N, B N DNEA =4 —A
Bz
fic B Ak & 5 5 Fsr 47i#%  (External Trigger Prescaler Configure)
ETR (MmN WESEEHHUEHN ETRP, ETRP S 5%
%% TMRXCLK A [ 1/4; 4 ETR S mi, ZEeid o 40 FE Ak
ETRP M4
13:12 ETPCFG R/W 00: 25 FiAM i,
01: ETR{E5 2 /i
10: ETR{5%5 4 /340
11: ETR{E5 8 /44l
{FRESN I B2 2 (External Clock Mode2 Enable)
0: %1k
1. ffige
14 ECEN | RW | s ECEN fir SHEAFSMBI G 1 % TRGI M43 ETRF FLATAH
EA: MBS (AL, T8, M) AT LS AN Bt 2[R fg
F, {HUEES TRGI AREER] ETRF; 4 4MHBES ER R 1 FAR B a0
2 [FARHERERT, AR RO & ETRF.,
fic B Ml fuk & W (External Trigger Polarity Configure)
AL SNl R ETR 27 R AH
15 ETPOL R/W
0: AMTflk ETR AN, @ FEl EANAE
1. AR ETR KA, I H-SFEL R BEIEA XL
T 72 TMRx A 5 firh A 342
MERT 28 ITR1 (TS=000) ITR1 (TS=001) ITR2 (TS=010) ITR3 (TS=011)
TMR1 TMR5 TMR2 TMR3 TMR4
TMRS8 TMR1 TMR2 TMR4 TMR5
15.6.4 DMA/F Wi e 728 (TMRx_DIEN)
Atk 0x0C
S AifE: 0x0000
LA, B R/W iR
{fRESEH 1k (Update Interrupt Enable)
0 UIEN RW | 0: Z%1I:
1. ffpE
fE et 3R/ LL @ 1E 1 7 (Capture/Campare Channeld Interrupt
Enable)
1 CC1IEN R/W 0: A1
1. fiiRE
e R/ LU @ T 2 Tl (Capture/Campare Channel2 Interrupt
Enable)
2 CC2IEN RW 0: A
1. ffifg
3 CC3EN | RW gﬁfﬁ%’f/ttﬁc@iﬁ 3 #il¥r (Capture/Campare Channel3 Interrupt
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(e

vy

Eiipy

0: %11
1: ffifE

CC4IEN

RW

fffedl R/ L BGEIE 4 Ik (Capture/Campare Channel4 Interrupt
Enable)

0: ZEIk
1: ffifE

COMIEN

R/W

{fiflt COM iy (COM Interrupt Enable)
: 2k

1: flifE

TRGIEN

R/W

{fifEfi % ¥ (Trigger Interrupt Enable)

BRKIEN

: ffige
fe R ZE i (Break Interrupt Enable)

=

UDIEN

R/W

{5 H7) DMA 53K (Update DMA Request Enable)
0: %11
1: ffifig

CC1DEN

{ffE 3R/ LLGEIE 1 ) DMA %K (Capture/Campare Channel1 DMA
Request Enable)

0: %1k

1. flifg

10

CC2DEN

R/W

e R/ HL Gl IE 2 /) DMA %>R (Capture/Campare Channe2 DMA
Request Enable)

0: #ik
1: filifE

11

CC3DEN

RW

{f e 3R/ LL 0@ IE 3 /) DMA %K (Capture/Campare Channe3 DMA
Request Enable)

0: ZEik
1. fifE

12

CC4DEN

{f e 3R/ L GH I 4 /) DMA %>R (Capture/Campare Channe4 DMA
Request Enable)

0: Zk
1: flife

13

COMDEN

R/W

{fiBE1) DMA %3k (COM DMA Request Enable)
0: 251k
1. fligE

14

TRGDEN

{fifEfi % DMA i53K (Trigger DMA Request Enable)
0: Z&1k
1. flifg

15

15.6.5 REFHFE (TMRx_STS)

itz thdk: 0x10

2 A{E: 0x0000
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ALz ZFK R/W Eipn

P AR IR E AL (Update Event Interrupt Generate
Flag)
0: WA KA T H S 4FHh b
1: RAEFEHFApB
TR AU FE R R R S E R I AA AL, P AR R AR, 1A
S 1, BAEE 05 BRI AN IE LRI
(1) TMRx_CTRL1 #7E4%H) UD=0, =&+t b/~
I 7 A T
(2) TMRx_CTRL1 2% 741 URSSEL=0 fil UD=0, &
TMRx_CEG Zi7as 1t UEG=1 F=AE T B i, 75 Zisd B i+v)
AT LR s
(3) TMRx_CTRL1 75 {7411 URSSEL=0 1 UD=0, %254
ik A AT A B 7 A B A
R/ BGEIE 1 kR & (Captuer/Compare Channelt
Interrupt Flag)
LR LR B 1 BBV
0: JCULACKAE
1: TMRx_CNT {5 TMRx_CC1 [ {EAHITHL
LR LR B 1 BBV
0: WHKEMARIR
1: RAERNGIR
TSR R AR AR B 1, AT DA R O Bl i
TMRx_CC1 #4785 0.
R/ L BGEIE 2 kR & (Captuer/Compare Channel2
2 CC2IFLG RC_WO0 | Interrupt Flag>
%% STS_CC1IFLG
PR/ BGEIE 3 kR & (Captuer/Compare Channel3
3 CC3IFLG RC_WO | Interrupt Flag>
%% STS_CC1IFLG
TR/ EIE 4 R bR L (Captuer/Compare Channel4
4 CCA4IFLG RC_WO0 | Interrupt Flag>
%% STS_CC1IFLG
P2 COM Fift kbR & (COM Event Interrupt Generate
Flag)
5 COMIFLG RC W0 | 0: 7 COM FH =4
1: COM H W75 150
FEA4: COM Fif )5, ZAi it E 1, A4S 0.
P iR FAE R AR & (Trigger Event Interrupt Generate
Flag)
6 TRGIFLG | RC_WO | 0: ¥ RAfK FEAH
1: RAEAIUR F 4
RAMR SRR, SO R E 1, AR o,
PN EFEE PR E (Brake Event Interrupt Generate
Flag)
0: WHKERMEFM
1. RS
MAEBMNERWER T, A mEEEE 1, BRI, "Ll
WA 0.

0 UIFLG RC_WO0

1 CC1IFLG RC_WO0

7 BRKIFLG RC_WO0
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BLIE, B R/W ik

8 TR
R/ EIEE 1 EERPARE (Captuer/Compare Channel
Repetition Capture Flag)
0: BAKEEZHIRK
9 CC1RCFLG | RC_WO | 1. kAEH
TS EM RS TMRXx_CC1 FfEas, i
CCHIFLG=1; R4 i@k ic B M N3RS, A e i &
1, A 0.
R/ GmiE 2 EEiPbRE (Captuer/Compare Channel2
10 CC2RCFLG | RC_WO | Repetition Capture Flag)
%9 STS_CC1RCFLG
R/ omiE 3 EEMPRE (Captuer/Compare Channel3
11 CC3RCFLG | RC_WO | Repetition Capture Flag)
%% STS_CC1RCFLG
/L EE 4 EEMPARE (Captuer/Compare Channel4
12 CC4RCFLG | RC_WO | Repetition Capture Flag)
%% STS_CC1RCFLG

15:13 ]
15.6.6 $EHIEH=EFHFEE (TMRx_CEG)

fmFsbt: 0x14
HifE: 0x0000

LI B RIW i3
P #AT (Update Event Generate)
0: L&
1: VIS, AR HEA
0 UEG W | B AR 1, LR O,

R PEEH SRR, TR EER S 0, (HEBIIMALA
AR o ANSRAE A T U T U SR & I TMRX_AUTORLD HIME; Wik
7 e S T B iSO A AR & 0.

FEAE R/ L GE IS 1 B4 (Capture/Compare Channel1 Event
Generation)

0: Tk

1. FRASRILL B A

AR 1, B E 3 0.

1 CC1EG | w | WABEIE 1 AT AR,

2 CC1IFLG=1 i}, #mHE¥E 7 CC1IEN F1 CC1DEN A7, 7= A= kH B 1)
T A DMA 53K .

WA 1 4T AR

IR AR B A5 7E TMRx_CC1 788+ FLE CCAIFLG=1,nRix
WHE T CC1IEN F1 CC1DEN £z, M= A AHRLf 4 Wil DMA 153Kk ik
I CC1IFLG=1, NIFELE CC1RCFLG=1.

PR ER/ LI 2 B4t (Capture/Compare Channel2 Event
2 CC2EG W | Generation)
%% CC1EG it
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BLHER B RIW Eii3%)
AR/ RIS 3 4 (Capture/Compare Channel3 Event
3 CC3EG W | Generation)
%% CC1EG #iid
AR/ RIS 4 $H4F (Capture/Compare Channel4 Event
4 CC4EG W | Generation)
%% CC1EG #iid
PR LR H B B F 4 (Capture/Compare Control Update Event
Generate)
5 come | w | %M
1: PR R E R
FAL SRR 1, a3 0.
: COMG o H A 75 B Ay Rl A 2%
PR F4% (Trigger Event Generate)
0: L
I L B
BALAEE 1, a3 0.
PR A EME (Brake Event Generate )
0: LR
[ e B e
HALAEE 1, a3 0.
15:8 frE
15.6.7 FHIRIHLBEAFFS 1 (TMRx_CCM1)
Wl@i@iﬁ 0x18
S AifH: 0x0000
Al i@T CCxSEL ffic & it 28 A% Gzl st (). Z%57F
A HEAL I E A A AR AR, A — MO A AR R A T )
Dife e AN FER . T 78 OCx #iiA T iMiE e AL N ThRE, /A
ICx fifiik | 1B AT D RE.
iy B
LI B R/W iR
PRI IR/ L@ E 1 (Capture/Compare Channel1 Selection)
AT SUT N 7 ) A SR BN 5]
00: CC1 @i N
1:0 | CC1SEL | RW | 01: CC1 i A%, 1C1 BULE TN I
10: CC1IBIE AN, I1C1 WUE TI2 E
1. CC1IEIENHIN, IC1 B TRC b, AL LTAEENEfl R A
T AZAAAEEIE A (TMRx_CCEN 747431 CC1EN=0 Itf) "5,
i A A EL @I 1 (Output Compare Channel1 Fast Enable)
> | octren | rw | % A
1: ffifE
VA FH SR AR A R LB 0 ik 2 2o N S P )
i fE4 H EL A iEiE 1 724k (Output Compare Channell Preload
Enable)
| OCTPEN | RV o sk miatonte, LR S A TMRx_CC1 E 8%, 25 1k
TEH.
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LA 2R R/W ik
1. BHAEEEIhAE, @SN TMRX_CC1 #FfF8s s, a4
TR EEEA
A MR R 3 G BOEE I E R, ZACRREE . S
T TS AT A ARG O, A KT (SPMEN=1) T, W LMER PWM
B, 75 A 8 LA T SR ) A 4
fic B %y Eb 4@ E 1 #5320 (Output Compare Channel1 Mode Configure)
000: &k frth HbEssk OC1REF Josg i
001: PLECH#r i B m . THEas CNT FME A 3K LBt 2 A7 2o 18 CCx 4=
VCECH), 38 OCIREF Jyis EF
010: UCHCH 4t BOUMK. THEUES BRI 3k Db 43 25 A7 35 (W 8 R AE LT B
##H OC1REF J{ H 7
011: VCECH 4y B0 . THERS B AN 5 LU i SR AR B M R A DT, %%
6:4 OC1MOD | RIW OC1REF HJHF
100: SEAIEH K. #®H OC1REF MK HLF
101: BRAIFH S . it OCT1REF Jys i~
110: PWM #E3 1 CHHECEHE <t ELBUE N B A m, SR
1M1 PWM AR 2 CHEaE > e RE Boe, B0
W MR 3 it HAEIE A O I, A R RERR ISR 1
PWM 3 1 F1 2 o, OCAREF HP-7E U 45 R i3 sl i ) LB XA
R LR PWM AU 28
i BEH H L4838 135 (Output Compare Channel1 Clear Enable)
7 OC1CEN | RW | 0: OC1REF A% ETRF #i A5
1. A& ZE ETRF A\ & PR, OC1REF=0
iBiE 2 B (Capture/Compare Channel2 Select)
ZALTE ST SN T TR LA BN 51 B
00: CC2i@i& Nl
o8 | coosel | rw | 01 CC2 BIECNN, 102 WUEHE TI2 -
10: CC2@IiE NN, 1C2 WL TN &
11: CC2@IENMIAN, 1C2 M7 TRC I, U TAELE AR AN
VER . AN BIE LI (TMRx_CCEN #77£%5/f) CC2EN=0 It})
5.
10 | OC2FEN | R/W | B fdifefar i thiiliiE 2 (Output Compare Channel2 Preload Enable)
1 OC2PEN | RW | ffRE%irH Lt iEiE 2 8¢ (Output Compare Channel2 Buffer Enable)
14:12 | OC2MOD | R/W | %t E#@iE 2 #38 (Output Compare Channel1 Mode)
15 | OC2CEN | RW | {fifk#hifiE 2 ik (Output Compare Channel2 Clear Enable)
NP
A= %% | RIW iR
PE R N3 IE 1 (Capture/Compare Channell Select)
00: CC1iHiE ANt
01: CC1IEAMA, IC1 WUAETH &
1: 1SEL | R
L W 10: CC1IHIE N¥IA, IC1 BUNTE TI2 £
11: CC1IBIENHIAN, IC1BUE TRC L, (X TIELE PR ER AN
R AR IE LR (TMRx_CCEN fi2#) CC1EN=0 i) A5,
Bt B 4 Al s IE 1 70458 T (Input Capture Channel1 Perscaler
3:2 IC1PSC | R/W | Configure)
00: PSC=1
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prrg | AR

R/W

ity

01: PSC=2

10: PSC=4

11: PSC=8

PSC 2T 1, & PSC M-k — UKhigh.

74 IC1F

R/W

Hic B 4 A\ JH B IE 1 38 %s (Input Capture Channel Filter
Configuration)

0000: ZEFyEM S, DL fors KRAEE
0001: DIV=1, N=2

0010: DIV=1, N=4

0011: DIV=1, N=8

0100: DIV=2, N=6

0101: DIV=2, N=8

0110: DIV=4, N=6

0111: DIV=4, N=8

1000: DIV=8, N=6

1001: DIV=8, N=8

1010: DIV=16, N=5

1011: DIV=16, N=6

1100: DIV=16, N=8

1101: DIV=32, N=5

1110: DIV=32, N=6

1111: DIV=32, N=8
KFEAZ =52 BT 2RI B /DIV; PR A E=N, FoR® N DNFEM44—
%

9:8 | CC2SEL

RW

e 3R/ L BB IE 2 (Capture/Compare Channel2 Select)

00: CC2iBiE Nt

01: CC2i@iENiN, IC2 WU T I

10: CC2 @i NN, 1C2 BLGHTE TI2 I

11: CC2 BIENHIN, I1C2 B TRC L, {XTIELE PR ERM AN
TER . SALAEEIE DS (TMRx_CCEN #7743/ CC2EN=0 It}) #J
5.

11:10 | IC2PSC

R/W

Hic B S N\ JH 3 IE 2 Wi iR T ((nput Capture Channel2 Perscaler
Configuration)

15:12 IC2F

RW

T B S A\l IE 2 8% (Input Capture Channel2 Filter
Configuration)

15.6.8

WKL BERFFSE 2 (TMRx_CCM2)

{}F?]ﬂ:zf@,ﬂt 0x1C
SA{H: 0x0000
%27 L L CCM1 ZF 725 itk .

it LB

LI Y S

R/W

ik

1:0 CC3SEL

R/W

PRI IR/ L@ E 3 (Capture/Compare Channel1 Selection)
ZALTE ST N BT I LA BOEEERR N 5 1

00: CC3 imiE Nt

01: CC3iiE AN, IC3 BUS7E TI3 I

10: CC3imiE %A, IC3 WL TI4 L
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LA 2R R/W ik
1. CC3@EIiE M N, IC3 M7 TRC L, U LAEEN AR
VERE . AR EIE LN (TMRx_CCEN % 77%8%/f) CC3EN=0 It}) #J
5.
i A A e EL i@ 3 (Output Compare Channel3 Fast Enable)
0: ZEik
2 OC3FEN | RW
1. fligg
A P SR e A 3R A HE o A A B N S ()
3 OC3PEN | RW {ffEs H ELdiEiE 3 74k (Output Compare Channel3 Preload
Enable)
6:4 | OC3MOD | RIW | M & % thdiE 3 £2:8 (Output Compare Channel3 Mode Configure)
Rt HL 0@ 3 75K (Output Compare Channel3 Clear Enable)
7 OC3CEN | RW | 0: OC3REF 4% ETRF #i A\ 540,
1.t lF| ETRF A &P, OC1REF=0
HEFimIE 4 #3 (Capture/compare Channel4 Selection)
A8 SCT BT T ) DA RGE RN 5L
00: CC4 imiE Nt
RN \
o8 | ccasel | rw | 01 CC4 @gﬁﬁauk, IC4 AGH{E TI4 L
10: CC4BIE M, 1C4 WUHAE TI3 £
11: CC4@IE NN, IC4MGHTE TRC b, (U TARTE s AN
VER: AN BIE LM (TMRx_CCEN & 77£%8/f] CC4EN=0 It})
5.

10 | OC4FEN | R/W | Besdifdifitss i L@ iE 4 (Output Compare Channel4 Preload Enable)
11 OC4PEN | RW | fige%iH L BUEIE 4 28k (Output Compare Channel4 Buffer Enable)
14:12 | OCAMOD | R/W | i # %t bh sl iE 4 #45 (Output Compare Channel4 Mode Configure)
15 | OC4CEN | RIW | {#gE%iHiEIE 4 LGSR (Output Compare Channel4 Clear Enable)

AT

LI &R R/W iR
PE M Nl 3EIE 3 (Capture/Compare Channel3 Select)
00: CC3 i Jyfin
01: CC3 @i NN, IC3 WUEHE TI3 L

1:0 | CC3SEL | R/W | 10: CC3 @il NN, IC3 BSHTE T4 F
1. CC3 @I NHIAN, IC3 BUE TRC k., AL LAELEN MR A
R ZAAEEIE XM (TMRx_CCEN 2777 2 1) CC3EN=0 i) nJ
5.
fic B 4 N\ JH 3B IE 3 Fi5i1 (Input Capture Channel3 Perscaler
Configuration)
00: PSC=1

3:2 IC3PSC | RW | 01: PSC=2
10: PSC=4
11: PSC=8
PSC &R F, & PSC M Mflk —IKIwIk.

7.4 IC3F RIW fic B 4 A\l 3imiE 3 1€ 2e (Input Capture Channel3 Filter
Configuration)

9:8 | CC4SEL | RIW | #:#4i%5/th @18 4 (Capture/Compare Channel4 Select)
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frng | &% | RW Hiik

00: CC4 ithiH Jyfin t

01: CC4 @& A%, IC4 BLEITETI4 I

10: CC4 JBIE NI, 1C4 BUHETI3 L

1. CC4 I NN, 1C4MS7E TRC L, L LIEEN AN
VERE: ZANAEEIE SN (TMRx_CCEN Z172%1 CC4EN=0 i) #J
H,

fic B 4 A Fil I8 IE 4 704581 ((nput Capture Channel4 Perscaler
Configuration)

fic B 4 A\l 3iEIE 4 3E %8¢ (Input Capture Channel4 Filter
Configuration)

11:10 | IC4PSC | R/W

15:12 IC4F RW

15.6.9 HHIR/ILLBEREF7E3: (TMRx_CCEN)
ks dhhl: 0x20
S {E: 0x0000

Brig, R R/W )

fffEI R/ L i5@iE 1 fy il (Capture/Compare Channel1 Output
Enable)

AR/ BOEE 1 BB %

0: ZEilfaith

0 CC1EN | RW | 1: FFafarth

AR BOEE 1 B AR

ZALRGE T IH AR I{E CNT 2 S Refili 3K X TMRx_CC1 A7
0: ZEibL43K

1: JFEHisk

Ficl B il e/ Lk 53 1 fr B (Capture/Compare Channel1 Output
Polarity Configure)

CC1 @B B g :

0: OC1 mHFH AL

1 CC1POL | RW | 1: OC1fKHFH K

CC1 EIER B RN :

0: ABuAH: 7EICT f ETHNBEATHEZR, IC1 VR AR AlA SR AN S
1: JAH, 7EI1C1 B NEEIRHETHIER, 1C1 RS AR 25 I S AH o
AR 2 8UE 3 B, AR

ff RE I H/ ELiR@IE 1 T AN (Capture/Compare Channel1
Complementary Output Enable)

0: Zkik

1: A

PR/t BOEE 1 BN M (Capture/Compare Channeld
Complementary Output Polarity)

3 CCINPOL | RW | 0: OCIN & HL P2

1: OC1IN fiLH T /L

e SRR 2 8 3 B, AR

i e P/ L 5@ 2 #iiH (Capture/Compare Channel2 Output

4 CC2EN RW | Enable)

%% CCEN_CC1EN

fic B 3 5/ Ee i il 2 far i #: (Capture/Compare Channel2 Output
Polarity Configure)

2 CCINEN | RW

5 CC2POL | RW
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(e

vy

R/IW Ei )

%% CCEN_CC1POL

CC2NEN

eI FR/LLimiE 1 AN (Capture/Compare Channel1
R/W | Complementary Output Enable)
%% CCEN_CC1NEN

CC2NPOL

T B R/ LRl 2 BAM AR M (Capture/Compare Channel2
RW | Complementary Output Polarity Configure)

%3 CCEN_CC1NPOL

CC3EN

ffBEIR/ L@ 3 fr (Capture/Compare Channel3 Output
R/W | Enable)

%3 CCEN_CC1EN

CC3POL

RMW | Polarity Configure)
%3 CCEN_CC1POL

10

CC3NEN

fE eI SR/ thiimiE 3 B AN (Capture/Compare Channel3
R/W | Complementary Output Enable)

%% CCEN_CC1NEN

1

CC3NPOL

B B R/t izl 3 B AN Ak (Capture/Compare Channel3
R/W | Complementary Output Polarity Configure)

%% CCEN_CC1NPOL

12

CC4EN

eI/ L@ 4 #r . (Capture/Compare Channel4 Output
R/W | Enable)

%% CCEN_CC1EN

13

CC4POL

R/ EL WY 4 St (Capture/Compare Channel4 Output
R/W | Polarity)
%% CCEN_CC1POL

15:14

IR

15.6.10 TH i #R &F % (TMRx_CNT)
g Hhdl: 0x24
HAE: 0x0000

Brig

Y i

R/W R

15:0

CNT

RW | iH#23%UH (Counter Value)

15.6.11 W4 M & 7% (TMRx_PSC)
{}F?]ﬂ:zf@,ﬂt 0x28
Shif: 0x0000

bl

#IR

R/W

[P

15:0

PSC

R/W

o gs ¥ (Prescaler Value)
TR I B i% (CK_CNT) =fck_psc/ (PSC+1)

15.6.12 HEIEEHFHF (TMRx_AUTORLD)
IR HuhE:0x2C
S {H:0xFFFF
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i, 2 R/W Eipn

HzhEAEHHE (Auto Reload Value)
H R IE AT, TSN EAT I

15.6.13 EF - &FHF2 (TMRx_REPCNT)
frfsHhhE: 0x30
EA{E: 0x0000

hrig | &% | RW [P

BEHE I (Repetition Counter Value)

0 | REPeNT | R | S PECR IR O BE P L TR, 08 M REPCNT 44l
FERRT G 375 N AE A BT 2 LSS 3 SR
X

15:8 PR
15.6.14 & 1 fIR/ILLE FHF2 (TMRx_CC1)

stk 0x34
2 A{E: 0x0000

15:0 | AUTORLD | RIW

Ao | Z% | RIW #iid
/L RGEE 1 Bl (Capture/Compare Channel1 Value)
IR BURTE 1 B AR,
CCH B8 L NFiIRIEIE 1 LT S8 5y .
FER/LLBURATE 1 B v AR

CC1 B8 T H Al Nl 3R/ Loy A7 3 5
R HEGEIE 1 19{E CC1 SR IIME CNT LhAL, £ OC1 L~ /Efu {5
T

2t e T 2 1L (TMRx_CCM1 27788 ) OC1PEN=0) i}, B AKI%
ERAL A ke

M B T HfE At (TMRx_CCM1 Z478511) OC1PEN=1) K, 5 A4
o A{E P A B T A R Y b

15.6.15 JH1E 2 H#HFR/ILLBF 72 (TMRx_CC2)
ks dhhl: 0x38
HA{E: 0x0000

bl | B | RIW R

150 | CC1 | RW

3R/ L i@ 2 #{l (Capture/Compare Channel2 Value)
2% TMRx_CCA1

15.6.16 @il 3 IR/ BHFHF2 (TMRx_CC3)
Shif: 0x0000
R | &% | RIW ik

3R/ L@ 3 #{l (Capture/Compare Channel3 Value)
%% TMRx_CC1

15.6.17 HiE 4 fIR/ILLE FHF3 (TMRx_CC4)
fmFE k. 0x40

15:0 CC2 | RW

15:0 CC3 | RW
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2 A{E: 0x0000

bing | /¥ | RIW iR
150 | cca | RW 3R/ L iEIE 4 $0{E (Capture/Compare Channel4 Value)
%% TMRx_CC1

15.6.18 R EMIEX F 74 (TMRx_BDT)

s Hbtik: Ox44
2 A{E: 0x0000

vE: WRiESE R E, AOEN. BRKPOL. BRKEN. IMOS. RMOS #1 DTS[7:0]f
Bl 50040, A WEAES — 5 N TMRx_BDT A7 as i e T TR & -

B

ey i

R/W

iR

7:0

DTS

R/W

B F AN I E SR IX RFS2 A (Dead Time Setup)

DT ASEIX FELanTIa], DT 5% f7#% DTS KR W T -
DTS[7:5]=0xx=>DT=DTS[7:0]xTors, Tors=TDTS;
DTS[7:5]=10x=>DT= (64+DTS[5:0]) xTprs, Tprs=2xTpTs;
DTS[7:5]=110=>DT= (32+DTS[4:0]) xTprts, Tprs=8xTbrts;
DTS[7:5]=111=>DT= (32+DTS[4:0]) xTpts, Tprs=16xTbts;
Bil: {8¥ Tors=125ns (8MHZ), FEIX KA E N :
A K E g 125ns, AT ESEIX I )G 2 0 2 15875ns;
Fip K IA] )y 250ns, AT EABIX I (]G 2 16us £ 31750ns;
FP KA 1us, A i EAEIX I [R] 6 2 32us 2| 63us;

# B KINIA] g 2us, BT ESEIX I [A] G 1H /2 64us F| 126us.

7E: —H LOCK 2253 (TMRx_BDT #1745+ ] LOCKCFG i) %4 1.
2 80 3, NMIARRIEBEX LA .

9:8

LOCKCFG | RW

fic B 4 BP0 (Lock Write Protection Mode Configuration)

00: LHESGMHRI, W HESFMAAE

01: BiE BRI 1
A5 N TMRx_BDT # DTS. BRKEN. BRKPOL. AOEN fi fl
TMRx_CTRL2 717 #%f] OCxOIS F1 OCxNOIS {7

10: B5E 5 R Fnl /Al 2
TEEBNRIG 1 FIFTE AL, HAREE N TMRX_CCEN 2 f£48
CCxPOL F1 OCxNPOL f7. TMRx_BDT %1% RMOS F1 IMOS 1.

M. Pl 5 RIP GRG0 3
AEeBE NG 2 WA AL, WAREE AN TMRx_CCMx & £ 351
OCXMOD #1 OCXPEN fi7..

R BRGEAE, RgE - kBiE 5 R 0.

B B A AR T HLHIRZS (Idle Mode Off-state Configure)
2R HE MOEN=0, <Ml H CoxEN=0; iZf iR KA1
MOEN=0, CcxEN H 0 &N 1, FLEZAAFEWEME, S IErEg

10 IMOS R/W | M,
0: Z&1 OCx/OCxN %t
1: # CCxXEN=1, JerEALIX RIS Hh o AL (R BPHUE 2 A B
SO, TEFEIX G5, it s IR T
il B iz TR FHEHIRA (Run Mode Off-state Configure)
1B47 15048 MOEN=1, SCHIZHE CCXEN=0; %Ak i) 27t
1 RMOS | RW | MOEN=1, CCxEN Hi 04y 1 i, Fo & A AR MEUE, X BIg M

AR

0: %% OCx/OCxN #iH!

www.geehy.com

Pagel65



(e

ey

Eiipy

1: OCxX/OCxN it AL CHAK R HU B S A R B D

12

BRKEN

RW

ffife A4 hfE (Brake Function Enable)
0: %411
1. ffigE
e SRPHHN 1, R AREE .

13

BRKPOL

RW

Jic B R ZE i A (Brake Polarity Configure)

0: MZH A BRK fEAGH T4 2

1: 44N BRK 78 & F A 2%

e AP EEN I, EAREAS . SHEAL S B E R E A
APB i 4R J5 A REAE A -

14

AOEN

R/W

ik A% (Automatic Output Enable)

0: MOEN HEeht 842 1

1: MOEN FJDAB AR 1 8870 N — N ER AT A 2hEE 1 GRIES
NERO

e YRR AT 1B, B REE .

15

MOEN

R/W

ffifE PWM % (PWM Main Output Enable)

0: %=1k OCx £l OCxN #y i B3 sl il i H 25 PRCRAS

1: M #E T TMRx_CCEN 7Zi{7#: %] CCxEN Fl CCxNEN 1, /5 OCx
F1 OCxN %t

R 25 N R R S5 0.

W BPAEE 1B EZNE 1T TMRx_BDT #4745 1) AOEN fi7.

15.6.19 DMA =% % 7% (TMRx_DCTRL)

% k. 0x48
S A7fH: 0x0000

L1 B RIW ik
% B DMA ik (DMA Base Address Setup)
XLy 58 T DMA FEESAR T 2ttt (4% TMRx_DMADDR 7747
AT EEUS K ), DBADDR & UMM TMRx_CTRL1 & 4748 B 7L Mtk FF
LR MRS
40 | DBADDR | RW 1 46400, TMRx CTRLA
00001: TMRx_CTRL2
00010: TMRx_SMCTRL
7:5 frE
¥ E DMA %R 1£i% K (DMA Burst Transfer Length Setup)
XA 52 L DMA (RS T B R KA . BRrREL Hh s
PEAT LLIE 16 A0 8 7,
M5 TMRx_DMADDR #7480, @I 28t T — KB SR g 1% ;
00000: 1 ¥A&H
12:8 DBLEN | RW

00001: 2 XA&Hi
00010: 3 KkA&%i
10001: 18 K f&4i
(i IR R RS
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oaE:

vy

R/W

Eitipy

FER I hE=TMRXx_CTRL1 (st (k) +DBADDR+DMA 5],

DMA % 5|=DBLEN

#it: DBLEN=7, DBADDR=TMR2_CTRL1 (Mibht) FRorFikimitits

sk, W TMRx_CTRL1 Ky3hili-+DBADDR+7, *7= 7 K35 NAE

Pk,

BRI K AAE: TMRx_CTRLA f#y3iik+ M DBADDR JF&H) 7 AN 35

ez

HRAE % B 1 DMA BB AT, Hlfeint o k4T k.

(1) BAEEEIEBE N 16 A, BlESteimed 7 AR

(2) BfEHEIRERE N 8 Ak, F—MNEFAER IR 25 — A EEE W
MSB i, 38 NEAERIEEE 25— N ERN LSB £, HuRVIAS
e N Y

15:13

3

15.6.20 ELAE K DMA ik & 5% (TMRx_DMADDR)
s ibhl: 0x4C
S {E: 0x0000

LA, 2R RW Eii:3o)
DMA 25 f£i%75 174 (DMA Register for Burst Transfer)
TMRx_DMADDR 7517 % 135 55 #8115 7] 25 T B0 DL R kil BT 6 75 47 4
(AR R A -
TMRx_CTRL1 #:it-+ (DBADDR+DMA E5|) X4

15:0 | DMADDR | R/W | H.Ar,

“TMRx_CTRL1 il 245475 4% 1 (TMRx_CTRL1) FrfE Ktk
“DBADDR’& TMRx_DCTRL %77 e g SRl

“DMA % 31”72 i DMA B3 hlf e &, EIkT TMRx_DCTRL &H4F
#5H1 5E X ¥ DBLEN.
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16 BTN (TMR2/3/4/5)

16.1 &/

A FH 2 I DA JE B ouA% e, 1A a0 N AF TRR i L LU A ThRe,  mT DA RN &
BRP9E AL RS, LR AR O . S A 16 fLr A shE it
s CGRLA b AR A RO .

EN A EN 88 2 (AR A TSI, EATT0T LSS B )5 F 4 Bt
16.2 EERHE

(1) T
o ifHds: 16 fuitAEs, WAL, R AN SR R
® T Hids: 16 LAl AT s
® HAIHERBIIAE

(2)  mhHhEIL R

® AL Bl
LY
A1 i
P A A

(3)  HAZKIRE
® THTRE
® PWM #Hi A\
® Jmht A AR

(4) i LEALTh R
® PWM #i
® 5 il AR
® ki
(5)  JE & F2 A A2 ] 23
® TN &2 18] H] LAIR] D M
® SCRFEFMEAL FPE S

(6) A DMA iR F 1t

WS GBS B R, HEEBERIEI
fil % F GHEEE a0, 51k AAMNT R
LIPNETHEIN

iy BB
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16.3 ZHKEE

K 44 38 E I 2S5 HE ]

TMRx_CH4 T4 TIxFP3,
B | 1ixFPg ng*ﬁ%ﬁéwﬁ OOXREF | sy t4sszsshl - 2° » ] ThRx_Ghx
JBER TRC= £
ThRx_cH3 [I———12» & > N\
I
1
1
MRx_cH2 [ 1 Tz, TIxFPL_ !
3 1 Lic TN .
;gf;%fﬁu o Xyl FH4MSHER X @éxﬁé}%tt&ﬁ% mﬁfﬁ"ﬁuﬂﬂ:]TMRx_CHx
TMRx_CH1 [ i1 # TRG)]
EFITH ETRF
XOR g
¥ > ONT
I
BEERHEF TR e
ITRE——> \\1/1F D T CK_CNT
I TR—————>
| TR—————»| ITR TRC .
TI1FP1 )
TR ’ TizFp2| EE
—» &R
CK_PSC
ETR yUNLE SNERET - > PSE
i e T i e Tl e 12 WA
_ TuEp1 ) _emg, ShERET
h
TI12FP2 B2 TRGO - >
Tk o
IERET4H CK_INT IERETSh “D%”C’}:JCES
>R

16.4 IThEeHiR

16.4.1 Ko YREIERE
3 P 7 I 38— A DU A 5
PR
2K H RCM ) TMRX_CLK, Bl 88K & (R uRa i, 2425 1k k] 42,
U434 b CK_PSC B Py 3B 4 CK_INT B
AR R R 1

ok B E R B S R NRTE TI1/2/3/4, 2 Mt BEAn gk DL A2 i i 2 A5
T, EEPINRIEHIEE, SR R TR, HrhiliE 1 ALl BTt
s TN RO AR A S ik R 45 5 EAT I AT B LR 45 5 2 THF_ED
55, B TIF_ED XUAHMES . Rl )2 PWM A R BEd TI1/2 FaN .

SMERET PR 2
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KE AR AR D (ETR) Zxdteikikst. 0. IELUEHES, Zidfdk
IR, ERBIMBAIERES, iR AR

SE Y2 17N

BEEEN 8 TAET MR, oy ot i 3 10 5 5, IR BRSO I8
W, T DASEIILE I g 2 8] A [0 BB o AR R 5 I 8 T AR AR 2 I 24
ITEAL JAEh. fF s g

16.4.2 WEETT

I FH 72 I g BL i) 3 B e A DU B A AR
® M4 (CNT) 16 47
® [HEKEH A4 (AUTORLD) 16 17
® TFisnHig: (PSC) 16 fir

THE28 CNT

A FH R I A T R 35T = R B
® i Bt Ha
® i) it
® LR A

] b

A B A AR5 (TMRx_CTRL1) 1) CNTDIR 7, & Ml Eit B
v

E i Cy (S TN A - ¢ Savi N i €Y NV DA = T ¢ SR R 7 i L B
M1, —HENHES (TMRx_CNT) {5 H3)E A3
(TMRx_AUTORLD) [MEARZER, THEES S H M 0 JFaGTH 5, BEm P4 —A
TR R SR, P A ERHE (TMRX_AUTORLD) 2 2RI S5 A
H o

R N, PR AR A, BRI [ BhEE R BT B AT SR T4 A 1) 22
PRIXEREE P Hr . W] LUE A B 6] 271728 TMRx_CTRL1 #f UD iz, %%
ik [0

By TR, BTN 1 B2 A
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K 45 |q) iR, 8RN 1 8 2 R R
| | |

CK_PSCJULI__I____I________
T T T
| | |

CNT_EN | | |

PSC=1
KON — 1 bbb
| | |
t |
|
i l .
| | —
e
PR ; ;
L
EEG : : !
| —
CK_CNT :
|
|
|
|
|
|
|

|
|
l
HEgmearse 0024 >< 0025 >< 0026 >< 0000 >< 0001 >( 0002 >< 0003 ><
t 1 |

TS

BHEMS

7] TR

A B AR AR5 (TMRx_CTRL1) 1) CNTDIR 7, & Mia it B
v

TR AL 1A R RO, TR W E S EEE{E (TMRx_AUTORLD)
AR TN - ORI K5 e 17 QLA € 7 i P = R E 2V P € SR
M (TMRx_AUTORLD) JF#aiH4, 5 ubRINAE o A — AN TH 2 m) R i

fF, BzhEFBLME (TMRXx_AUTORLD) 22115 N .

THECER IR N, P AR, SR, E S ER R R T A AT s AT A 22
X FRAG SR, vl DAACE TMRx_CTRL1 ZRA7#H ) UD £, #E L5 g
o
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K 46 ) MR, AR 1 8 2 IR R

| | |
CK_PSCJ_|_|_|\I i B T T
T T T
| | |
CNT_EN ! ! !

PSC—1

CK_ONT —M8M8@8m™

| o _: - _I -
|

THERR L

BEIHEMS

T
- e D EVEY B

PSC=2
CK_CNT

-

HHEREHER

THES R L

|
|
|
|
|
|
|
|
|
t
|
|
|
|
I

EHEMS

R F AR

A B S H A7 A (TMRx_CTRL1) H1f CNTDIR 7, & Jyr desf 545
v

YrHEER AL T A R SRR, THEER N O R AR TR B R B B E R E I E
(TMRx_AUTORLD), #A/G M EZE R H{E (TMRx_AUTORLD) i Fit4k
20, AR fE B, HiEEsiESy (AUTORLD-1) B 23724 —A
TR B St AR R, THEESEN 1 B2 AE AN TS R
4
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B 47 s FECR, AR 1 8k 2 IR I

. | ’ ‘
e U UUUUUUYUHL

| | | |

| |

|

| | : |

' ] = ]
g o | n | |

I I ] |

| | !
BEC : : :

! ! | |

|
EHEL 5 H ﬂ

1T T

i

HHRErs 0003 X 0002 X 0001 ><: 0000 >< 0001 >( 0002 >< 0003 ><
|
I

THER I

EHEM

i Hias PSC

T R 2 16 Ar i Hog rTgmAe ), & nT LU T s i fholii 21T 1~65536 2
EMEEE A (H TMRx_PSC #7881, 221 0 MUm A plofs 2 3R a4
% CNT it Wi idsiii i Zotds, ERWEs T h L.

16.4.3 FARIR

BANFPOEE
A 78 I @A DY AT 47 3R/ EU OIS IS, AN R B A e 4 %
— MR B A AT A -

FERIANA IR, B EIE 52 NE R AT 51 B T1/2/3/4 BEXNE e id iy
LS A B &5, SR HE NS POEIE, AR IEE #R A B (4 2R A A7
v R, THEEE ONT MIMEAHG 2 P eIk =7 74 COx o fEHEA
AR 2T, BTihaadwames, M1 sog a2/ H AT — ki
E7N

TR LA
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i N IR R AR SR AN F AT, I HLnT DA 3> B [ bR 10 2% B AR () R AR iF 1), w] BA
& BB AR VR A CMEMRBE KT, Wi: {Ef NG a7 $h ik
(i1, TMRX_CCx A fEas =gt 2ds U ai e, FRPIREST 2%
TMRx_STS 1y CCIFLG & 1, #H CCxIEN=1, fH£ = bl

EHEIN Sl NS/ e V59 A1 S N B SN B e el = A 2 DANE 1 E7R S E
R e voE y BT AN, A ROEIE I TR, RAES IRER,
I THEES CNT HIME S PRI SRS A4 COx oy, [AII it A gk i, £
W AR 55 A8 PP FR D SR — AR, A0 TR M, IR R A TR, R A
TRAAR, THEES ONT BE & RS I 77 48 CCx v, BRI FRCHE NI
ARepr, BERGHIR A AR IR, B I IR 2 A5 H KR E S R Y

16.4.4 #H

oy oA — A )\ R VR4, VCHCHSEIE x A s . VLRSS IEE x AT
RS BREE . SRV R MmECAAE . PWM1 A1 PWM2 #ix(,
TMRx_CCMx 1723 ) OCxMOD it &, 7640 H b Ao =X A a] DL H1 4 S
ST

s b S

ot LA b, eI 8 AR BK T RO E L B SRR RIE R R T DA A

B R R 3R L 2 AR S B AR 25, D B TMRx_CCMx 2 7. 3¢

f¥) OCXMOD £ il th H% 1 TMRx_CCEN 247 % H1t) CCxPOL fir, 3% % th

AT DAY B T (R T i B

7E TMRx_STS 77289 CCxIFLG=1 I}, 15 TMRx_DIEN 57228t

CCxIEN=1 =/ Hilf;; TMRx_CTRL2 %7 #4871 ) CCDSEL=1 /*4: DMA i#3K.
16.4.5 PWM %y H#E,

PWM 45 22 5E I 5ot M R DU (kR {5 5, H o5 5 B 08 2 h LA
fi4 COX MMEHRE, JA M2t A3 HA%E AUTORLD [I{E R E .«

PWM #i B4 PWM B3 1 f1 PWM £i5L 2; PWM £ 1 f1 PWM fE5 2
A3 AT BB ) R ORI e SRR PWM AR 1 A i R -8 CNT #4E
INF IR AT 4% COX INME, Hri a2, Sk .
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SEMICONDUCTOR

7,75 PWM1 #50 R [ s e B
K 48 PWMA [f] F 3o = i it 1K

5,AUTORLD=

% & CCx
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PWM #3X 2 sl R it-4eds CNT MR/ T LLE# 74 COx [1E, far i JERE
o R

B CCx=5,AUTORLD=77E£ PWM2 F= T i &
K 51 PWM2 [ b it-$oi = it

AUTORLD — —————— i___

|
CCx —-—-——-————- !

OCxREF EE— ! | | |
| | | | |
| | | | |
| | | | |

52 PWM2 [ F i 4ot 7

AUTORLD - —

CCx ——aq-=

OCxREF

| | | | !
| | | | |
Kl 53 PWM2 1 gl 55458 2 I Fr 1
| | | | | | |
AUTORLD——__JI-_ e L _ ! :_ I 1 _:
| I

cx ————p7+-——-4-————— -

OCxREF I

16.4.6 PWM A\,
PWM i NS N 3R I — 481 o
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PWM AR, HAE TIMFP1. TIMFP2 #4238 7 MR b gs, Fril ReEE
i TMRx_CH1 il TMRx_CH2 fay N\, H.i#Z 5 H CH1. CH2 [ifisk & 7 as.

7 PWM AR A, PWM {55 M TMRx_CH1 #EN, (5520 mpig, —i
ATDAI R, — BT DR S e AR E R AW E B A, Bk
2 H B B 2 A S IR

FESERE A, MRz 4 2 B R AR X (TMRx_SMCTRL &7 A7 4 )
SMFSEL i)

K 54 PWM % A s 1

T

TNRx_CNT 0005 / )< 0000 >< ooo1>< 0002 >< 0074 >< 0004 >< 0005 0000 ><

TMRx_CC1 0003

TMRx_GG2 0005

1C148 1 G233k IC13@3E
|czg§*§ BT FBHE
RSN EWBEE EWSEE
TMRx_CC1 TMRx_CC2

16.4.7 BRKAHEER
B e 2 S I P HE o — R IR DL, 2 PWM i A SR 451

W B TMRx_CTRL1 /7% f) SPMEN A7k ik b=, 88 EsE, EXR
KT HMEZATE — 2 MUk, R4 e T EEHE R
JEEEANFEE ARG PWM B4

kAR B AR P — e PR IR S, PR AR — AR TE TR ROk, IR AR R
TMRxX_CCx 7 a8 ME 52 3 {EIGTHER N 2B i (8] 4 CCx, ik 58 B A
AUTORLD-CCx; fEJkit %zt T ZEf i /8] )y AUTORLD-CCx, fiki o8 5 A
CCx.
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K 55 kb As =T s R

AUTORLD — — —
L

cet -——tr-———-

<— tPULSE%: toELaY

OCxREF

0Cx

16.4.8 B4y HAR

sl 4 AR S R LS S, B BEAR R T B 48 A i H A B T
® TMRx_CCMx % 77#4f] CCxSEL=00, ¥ & CCx i Akt
® TMRx_CCMx %1724 f] OCxMOD=100/101,% 5 3| OCXREF 155K
oA RS

TE B o 7Y 1 £ 727 A A B2 1 Hh TR DMA 175 3K
16.4.9 ZmigasE O

G i s R ZUAR 25 18— N A 5 R I AR B, FE 2 5 2% DA,
TR S I A ] — AR R i R A

bk b2 W AR N
® Hil 1 E TMRx_SMCTRL %47 #%1 SMFSEL i, 7] LAV 1448 &
7 T GEE/TI2 EE T4, B0 RN 2E T A TI2 fRif it £,
® il & E TMRx_CCEN Zif£#s 1) CC1POL fil CC2POL fiz, wJLLi%k
BT AN TI2 (RAR 1 .
® i & E TMRx_CCM1 aFf7ds ¥ IC1F A1 IC2F fir, W] LLk#%/2 itk
ATIEW -
PN TI1 A0 TI2 7] MG S mag as 8 1, THEE e TH AN TI2 &
BRI S (S THFPA F TI2FP2 (G 2Bk A8 IR 5l o
A T A TI2 5AE S, FPA Tk A7 R fE 5
® RIEH NG T BRI, v E A < 1h) /A R
® FiEi| ¥ /74 TMRx_CTRL1 ) CNTDIR %W & N H i ((T—Hi A
Bk #R 2 B F 5 CNTDIR)

THEER RO R SR a0 T 1B
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K 73 OIS LA TSR

B RO {VFE T ¥ U TI2 #3% £ T A0 TI2 #H3
AHXHE 5 ¥ P [ i [ i I fi&
Bb) it T N v N 1w IO T N G B e I e
e TR [ IR i I 1 S o G O T o - I [ M R 4
+THE o1 o I 1 O O 4 [ o G I 1 O R 4
TR T | | mii ; R | i

SRR B2 A a4 T DAAS AL DR AR B 5 MCU SERE, it U A b 2Rt
G i 4 1) 22 S H R BT 5 R IR A T

1T B s e,
¥ IC1FP1 Bl 2] TI1
¥ IC2FP2 mibf 2| TI2
IC1FP1 F11 IC2FP2 #iA [ AH

NG 5L TR BRI AL
i RETH AR

K 56 Zinfith a5 T 1 T A S

T

T2 —

R

A N

=

il -
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B 57 IC1FP1 A 14 2 B 45 1 A 2 S )

e ]

TR ‘\—\_\
|

Biltn. 2 TH TR, TI2 &4 ETHisskas, s T it

16.4.10 MEER,
TMRXx € i) 28 0] DLBEAT A0 1 firh i [R] 20
o Efifkz

o [
® fil kAt

A B TMRx_SMCTRL #1745 H (1) SMFSEL ARk £ &M Ff i 2

SMFSEL=100 & Sk, SMFSEL=101 ¥ & 154, SMFSEL=110 i% &
fi AR

SEORART, TERE MR, S RTFE 2 AL,
MR (TRGD B EFHR TP, I H e — N R S RS
2,

MR, T B3 RE AR AS T 128 v R N S PR s LT, A B AN D v
TSR TR, — B AZNR, W e (EARAD,
JA Bl RME A2 S ARl ) o

fi A AT, VR A R T Ak P B A\ BRI, TSR AR A SN Y
EIHREZ) EAEAD, R T 05 sl & 3 2 I -

16.4.11 533 BL7E
FEAE WL 15.4.14 5 I 38 1%
16.4.12 17 DMA 53R
FE IO 2R E TR 72 2 AR 2 % 2 el

® TURIEMR G B/REH, THEERRIAA O
o filkHM GHEERsN. ik, W/ANTAD
® AR/ L AT

www.geehy.com Pagel80



Forp— e g eh b A 7] U7 DMA B3R, 30 L 1T R8O o Vel 28 1 Al
DMA K.

16.4.13 RSN H AT E R OCXREF {55
W Th g2 F T4 E AT PWM R,

fE—ANlEIES, F ETRF fi A\ H 15 PR OCXREF 15 5 AR HSE, i
RIL B 2717 2% TMRx_CCMx 1) OCXCEN A7 & 1, OCxREF {55 & {5£: Ak
P E R — R AEE B

B TMRx B+ PWM 5, KPS A U A, RIS 2, =
ETRF fi A\ mEiit, @il i B OCxCEN=0, #iihif) OCXREF 15541~ K.,

58 OCXREF i} 7K

ETRF

[ — L

OCxREF
| | |

JOCxCEN=0
| | |

B TMRx B+ PWM S, KSR A T i, RISt 2, =
ETRF fi A\ i, @il iz B OCxCEN=1, #iti) OCXREF 15541~ K.,

59 OCxXREF i} 7K

ETRF

OCxREFJ

OCxCEN=1 |

16.5 & fras bkt

TR ARE A E R S AT A A A B A 16 ALk (kb)) A(E
Lk TATMR2/3/4/5 Z3 47 # Mtk il 5

T4 iR %tk
TMRx_CTRL1 PP AER 1 0x00
TMRx_CTRL2 PR AEA 2 0x04
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FIRAG Hig Rttt
TMRx_SMCTRL A ) 25 A7 2% 0x08
TMRx_DIEN DMA/ 1 Wi 5 B 27 47 2% 0x0C
TMRx_STS W& 0x10
TMRx_CEG P S R A 0x14
TMRx_CCM1 SRR A7 A 1 0x18
TMRx_CCM2 IR/ LB AT A A 2 0x1C
TMRx_CCEN IR/ AL R 2 A7 A% 0x20
TMRx_CNT TR S A7 28 0x24
TMRx_PSC T a7 0x28
TMRx_AUTORLD ERERE Y 0x2C
TMRx_CC1 JHIE 1 R/ R A A A 0x34
TMRx_CC2 JHIE 2 R/ R A A A 0x38
TMRx_CC3 JHIE 3 R/ L A A A 0x3C
TMRx_CC4 I 4 3 e 2 1 A 0x40
TMRx_DCTRL DMA #x| Z5 /7 2% 0x48
TMRx_DMADDR BRI DMA Hiht 2577 2% 0x4C

16.6 FARIIEERHR

16.6.1 #H|&7F%% 1 (TMRx_CTRL1)
Az il 0x00
HAE: 0x0000

boig | &% | RIW

(D)

0 CNTEN

{fifsit%%e (Counter Enable)

0: %1k

1: fffE

SEIT SR B ANl TR R AL se i N, B @ R 1A
51 EshEWLE; RENmAAR, s 1,

2% 183 (Update Disable)
T EF AT 5] AUTORLD. PSC. CCx /4= 5 % B %t
0: ARVEHFMH (UEV)
BB AE AT A AR — 1 L A
TR R
% B UEG fi;
AR 1) 85 7 A 1 T3
1: IR MG

2 URSSEL | RW

FEHERIE (Update Request Source Select)
WAERE T W EL DMA, BT SEARal P AR R b T El DMA &K, @il i
(A pr e NIRRT B e/
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Brngk | AR

ity

0: iH#uds bl T

wE UEG fir

e e A s i 8 7 A ) SR
1. s BT i

3 SPMEN

R/W

ffifE # ikt (Single Pulse Mode Enable)

FEAE TR AR, TSRS IE R T RIS, & 7ERR CNTEN
B, IR, 5 SR TR I TE Y P

0: %*H

1. fiife

4 CNTDIR

fic B it ¥t 405 | (Counter Direction)

R C B P o SR A B m D A U, 1A R k.
0: [ kit4k

1. [ R

6:5 | CAMSEL

1 et 554550 (Center Aligned Mode Select),

HRO SRR, TR B B B R G 00 ) s R R

AT R Je st R, B2 iy i i b S P o B W AR AL E 1 R

Ml fETHE s 2RI (CNTEN=0) I, @ dextsefis,

00: HHFXFFFHEF

01: A0S FFAER 1 (R V20, S i (o i L e b Wids AL E 1D

10: HOXFFAAER 2 (PR B THEe, 4@ i L P iR S E D

1M FOXFARE 3 (FEF L/ N, B IE 0t bibr S A B
1)

7 ARPEN

R/W

TMRx_AUTORLD & {74} H sh A ZZ M #i58 (Auto-reload Preload
Enable)

22\ BRI, FEE & TMRX_AUTORLD £ 37 ZIM5 Mok N -3 g i %1
1 FReZaEXN, BFEi TMRX_ AUTORLD &7 K — /N H4ME N
BT A M BUE .

0: &

1. fligg

9:8 CLKDIV

R/W

#4345 R %L (Clock Division)

BEIX . B pe ik 3 MTC B i CKUINT $REERh, @i ¥ & ouh nT i 481X
I A] IR A R SR N

00: tors=tck.NT

01: tors=2Xtck INT

10: tors=4 Xtck INT

1. {RHE

15:10

(3

16.6.2 #%H|&77%% 2 (TMRx_CTRL2)
fmFsibl: 0x04
HAE: 0x0000

frng | B

R/W

iR

2:0

TRE

3 CCDSEL

RW

PR H IR/ LL Y DMA i3k (Capture/compare DMA Select)
0: M4 CCx HfFIf, 1%t CCx ¥ DMA 53K
1. BRAETEHFAR, %EH CCx 1) DMA 3K
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oaE:

vy R/W Eiipy

6:4

i 8% £ N T TRGO HIf55 (Master Mode Signal
Select)

TARAE EB I 85 1015 5 0T BT TRGO, AT RZm b 7E WA= HL

5 e B S IR ) (0 R B 8 T, BLpRRemi a] MAR S s N B B B A

Ko

000: Sfi, FHAERHPZAESHT TRGO

001: f#HfE, EMF e 20T E R 5 5 H T TRGO

010: TEHr, ERIF e 250 EH F4HT TRGO

011: bhfgelicol, FBEise i s s/ th B k3 (CCXIFLG=1) W #ih—
AkE 5 T TRGO

100: tbE#i 1, OCIREF M Ttk TRGO

101: tbE#iI 2, OC2REF A Ttk TRGO

110: &R 3, OC3REF ATk TRGO

1M11: R 4, OC4REF ATk TRGO

MMSEL RW

T i&F (Timer Input 1 Selection)

0: TMRx_CH1 5IHEZ] TH fA

1: TMRx_CH1. TMRx_CH2 #1 TMRx_CH3 5| £ 7l /5 iZE 2] TI
LITPAN

TMSEL R/W

15:8

fRE

16.6.3 MIERIZEH|FF2E (TMRX_SMCTRL)

Azttt 0x08
S A7fH: 0x0000

Brig

Y i R/W D)

2:0

B MBI TIEE (Slave Mode Function Select)

000: Z& - MABEE, 5 I8 A S A N 2 i ASE = N 2 1) T4
Wi CTRL1_CNTEN="1, [T 45 8% B 32 th P S #h 3 s

001: ZmidestsC 1, HR4E TIMFP1 [HESF, HEESAE TI2FP2 Hidifit

010: Zwigaiat 2, HRE TI2FP2 [, HEBE THFP1 ikt

011: #midaptisC 3, R¥EH—ME SR, THEERTE TIFP1,
TI2FP2 Fil #5450

100: B, WA E R 2 E R TRGI B ETHMME 5 5 Ehi-Hss,
B AR INE S

101: 1, MWHESE R 2R R TRGI m T E S, JEshit s
TAE; Y3 TRGI K PR E v $2s TE; B3 TRGI &P
EENT, GRS TAE: AN R AL

10: il gz, MBLCe i 220 s TRGI M EFHBE S5, Bshits
=T,

1M1: SAERRT B 1, &3 TRGI 1 LT 51 AR #hiF R Sh T+ Has
TAE.

SMFSEL | RW

IR

6:4

WA R N5 S (Trigger Input Signal Select)

T G TE SO AR P AR AR I I R, Z07E SMFSEL=0 B £
TRGSEL RW | A8,

000: WHBfiK ITRO

001: Wik ITR1
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ALz ZFK R/W Eipn

010: WHfilA ITR2

011: Wk ITR3

100: J@#E 1 AL HRES TIF_ED

101: JEIE 1 BB EN SR THFP1

110: HIE 2 JEBUE IE N 2 TI2FP2

1M1 SN (ETRF)

ffife £/ M (Master/slave Mode Enable)

7 MSMEN | RW | 0: ik

(BTN Y

o B APl R 1€ %% (External Trigger Filter Configure)

0000: ZEHJuEM: A, LA fors RAE

0001: DIV=1, N=2

0010: DIV=1, N=4

0011: DIV=1, N=8

0100: DIV=2, N=6

0101: DIV=2, N=8

0110: DIV=4, N=6

0111: DIV=4, N=8

11:8 | ETFCFG R/W | 1000: DIV=8, N=6

1001: DIV=8, N=8

1010: DIV=16, N=5

1011: DIV=16, N=6

1100: DIV=16, N=8

1101: DIV=32, N=5

1110: DIV=32, N=6

1111: DIV=32, N=8

RAEINFE = B SR B Z/DIV; SRR =N, & N A4 — ik
.

Hic B Ak A5 S T4 45i4%  (External Trigger Prescaler Configure)
ETR (MR FIMES&E 4454 ETRP, ETRP {5553
% & TMRXCLK SiZ ¥ 1/4; 4 ETR gl mi, Zigeid o A ek
ETRP HI8ii% .

00: ZEHT S

01: ETRE5 2 /34

10: ETR{5%5 4 740

11: ETR{5'5 8 /34

fFRESM I 5010 2 (External Clock Mode2 Enable)

0: %‘i\i.ﬂ:

1. fRe

14| ECEN | RW | i@ ECEN fir i df s it sk 1 4% TRG HEB:5] ETRF HAT A
ER; MR (CBRAL. T8, kD AT LLS AN =t 2 R,
R TRGI ANREES] ETRF; 44N 1 FAh i et 2 [F)
WP ERERS, AR B2 ETRF.

fic B Al 2 W% % (External Trigger Polarity Configure)
ZALIRE SN il R ETR 275 [ AH .

0: #hBfmAk ETR ARAH, & HSFEL BT A AL

1. AMERfAR ETR RAH, fRH-FEUT BEIEA AL

13:12 | ETPCFG | RW

15 ETPOL R/W
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Tk 75 TMRx N & firl & i 432

B 2R ITRO (TS=000) ITR1 (TS=001) ITR2 (TS=010) ITR3 (TS=011)
TMR2 TMR1 TMRS8 TMR3 TMR4
TMR3 TMR1 TMR2 TMR5 TMR4
TMR4 TMR1 TMR2 TMR3 TMRS8
TMR5 TMR2 TMR3 TMR4 TMRS8

16.6.4 DMA/F Wi fERERF 5% (TMRx_DIEN)
fiks k. 0x0C

S AifH: 0x0000

Brig

2K R/W

)

UIEN R/W

fE 5 Hrh I (Update Interrupt Enable)
0: %&b
1. fliRE

CC1IEN | RW

{FBEH R/ LLFGETE 1 Tl (Capture/Campare Channel1 Interrupt
Enable)

0: Zkik
1: fligE

CC2IEN | RW

{ e 3R/ LU @IS 2 Flkr (Capture/Campare Channel2 Interrupt
Enable)

0: %1k
1. fifE

CC3IEN | RW

ffifie PR/ Lb 5@l 3 Ik (Capture/Campare Channel3 Interrupt
Enable)

0: ZEik
1. flifg

CC4IEN | RW

e 3R/ LU @IS 4 Tk (Capture/Campare Channeld Interrupt
Enable)

0: %k1k
1: filifE

IR

TRGIEN | RW

{fifEfu & 1k (Trigger Interrupt Enable)

-9
B B
=

TRE

UDIEN R/W

{5 #7111 DMA 53K (Update DMA Request Enable)
0: Z&1k
1. fligE

CC1DEN | RIW

{fRE 3R/ HLGH I 1 ) DMA %R (Capture/Campare Channel1 DMA
Request Enable)

0: Zxik
1: ffifg

10

CC2DEN | RW

e 3R/ L EIE 2 (1) DMA 3K (Capture/Campare Channe2 DMA
Request Enable)

0: ZEik
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(e

vy

Eiipy

1: flifE

11

CC3DEN | RW

{ffEH R/ L@ IE 3 ) DMA #%5Rk (Capture/Campare Channe3 DMA
Request Enable)

0: %1k
1: fiiRE

12

CC4DEN | RW

{fi e R/ L@ TE 4 i) DMA >R (Capture/Campare Channe4 DMA
Request Enable)

0: %k
1: flERE

13

14

TRGDEN | R/W

7% DMA 53R (Trigger DMA Request Enable)

HEREN

IR
fBEf
7/@

-2
=

=

[y

N
H

15

fRE

16.6.5

REFHEE (TMRx_STS)

stk 0x10
FA{E: 0x0000

oazss

R

R/W

iR

UIFLG

RC_WO

PeAE R FAE R AL (Update Event Interrupt Generate
Flag)

0: A KAETEFH F: ik

1: RAEFEHHEA B

TR B T B E RGP, EAL
B E 1, B O FEHT M A NI A LRI
(1) TMRx_CTRL1 {78511 UD=0, ==& 388l L/ Mk
I 7 A S A

(2) TMRx_CTRL1 {78311 URSEL=0 1 UD=0, &
TMRx_CEG ZFf7#81 UG=1 P A R, FHE@E S KAV
it

(3) TMRx_CTRL1 7577411 URSEL=0 1 UD=0, %254t
ful AT AR A B 7 A B R S

CC1IFLG

RC_WO0

R/ L BGEIE 1 kR & (Captuer/Compare Channelt
Interrupt Flag)

LR ELBUEE 1 B E v A

0: JTILRLALE

1: TMRx_CNT {55 TMRx_CC1 e AHITH

LR ELBUEE 1 FE VR

0: A KEmMNIR

1. RAMNGIR

ARG R AT B RE B 1, AT DL O Bl B
TMRx_CC1 #7451 0.

CC2IFLG

RC_W0

R/ REE 2 HThR & (Captuer/Compare Channel2 new
Interrupt Flag)

%% STS_CCI1IFLG

www.geehy.com

Pagel187



B

vy

R/W

Eiipy

CC3IFLG

RC_WO0

HgR/LLEEE 3 H kR E (Captuer/Compare Channel3
Interrupt Flag)

%%# STS_CCI1IFLG

CC4IFLG

RC_W0

SR/ EEE 4 H kR E (Captuer/Compare Channel4
Interrupt Flag)

%%# STS_CCI1IFLG

73]

TRGIFLG

RC_W0

A i AR AR & (Trigger Event Interrupt Generate
Flag)

0: A RAEflR 1B

1 RAfbR S

KM FAER, ZA R E 1, B 0.

8.7

3

CC1RCFLG

RC_W0

R/ OB 1 EERMFRE (Captuer/Compare Channel
Repetition Capture Flag)

0: WA KEEZHIK

1. RAEBELHIR

A EB 3RS TMRx_CC1 #rfFasd, dbhf
CCIFLG=1; HA 24 i e & i N 3R, %07 i B
1, BAHE 0,

10

CC2RCFLG

RC_WO0

PR/ L GEE 2 EE bR (Captuer/compare Channel2
Repetition Capture Flag)
%% STS_CC1RCFLG

1

CC3RCFLG

RC_WO0

R/ EEE 3 EE iR E (Captuer/compare Channel3
Repetition Capture Flag)

%7 STS_CC1RCFLG

12

CC4RCFLG

RC_WO0

IR/ EE 4 ER ik bRE (Captuer/compare Channel4
Repetition Capture Flag)

%7 STS_CC1RCFLG

15:13

(3

16.6.6 EHIFEMHZEFER (TMRx_CEG)
fmisbl: 0x14
HAE: 0x0000

B,

Z% | RIW

iR

UEG w

FEHE i HAE (Update Event Generate)

0: X

1: WIAATHEEE, PR S

WAL E 1, S 0.

R PUEEHEAN, WO REAE 0, HEMOHARBAZE.
RAE ) R B R 5 & E TMRX_AUTORLD fOfE; 40 4 o
o A R B ) B b B e vl 0.

CC1EG | W

PR SR/t BGEIE 1 F (Capture/Compare Channel1 Event
Generation)

0: &

www.geehy.com

Pagel188



(e

ey

R/W

Eiipy

1. AR/ RS

AR 1, B EEhE 0.

T HREIE 1 A AR

4 CC1IFLG=1 i, W% E T CC1IEN 1 CC1DEN £z, W74 A0 i b
WA DMA 53K .

T REIE 1 AT AR

SR BES MEAZ M TE TMRX_CC1 % /7a8 4 FLE CCIIFLG=1, iR ix &%
# 7 CC1IEN FI CC1DEN 17, WIF=2EAH R H iR DMA 153K s an 5 s
CC1IFLG=1, NI#F%#¢H CC1RCFLG=1.

CC2EG

PEA AR R BEIE 2 F (Capture/Compare Channel2 Event
Generation)

%% CCI1EG #iiik

CC3EG

PR IR/ ELETE 3 1 (Capture/Compare Channel3 Event
Generation)

%% CC1EG ik

CC4EG

FEAEHIRILRLEIE 4 1 (Capture/Compare Channeld Event
Generation)

%% CC1EG ik

IR

TEG

A fl ok FE (Trigger Event Generate)
0: &%

1 PEAEflR FAF

ZA R 1, BEEA B 0.

15:7

IR

16.6.7 FHIRIHLBEAFFFS 1 (TMRx_CCM1)

ﬂﬁi%ﬂﬁﬁt: 0x18

S AAE: 0x0000

AP COXSEL firfit & i 22 AN CRiZRBEa) st (Lbioat). %2547
TR RS R B AR, R ML E s A AR R 1
IR AR . 2T OCx fiik Tl /Ef R R IThRE, st
ICx ik T I M AR FRIDIRE .

i LB

B,

Y S

R/W

ik

1:0

CC1SEL

RW

EFRIH IR/ L@ IE 1 (Capture/Compare Channel1 Selection)
PZALE ST RN BT T DA R EE AR T

00: CCH1 iBiE Nt

01: CC1i@ENFIN, 1C1 WLHTE T =

10: CC1IE fAN, IC1 BUFETE TI2 &

11: CC1IBIE NN, 1C1 BUHTE TRC L, X TAETE N Al R A

T AR EE < A (TMRx_CCEN 27 /23] CC1EN=0 It}) nJ5,

OC1FEN

RW

HE A B L L BCIEIE 1 (Output Compare Channel1 Fast Enable)
0: Zxik

1. ffifg

A P SRR e 4 3 A A HE i A B N A ) T
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LA 2R R/W ik
i e EL A imIE 1 Fi34 (Output Compare Channel1 Preload
Enable)
0: ZEIEFRs#i e, WHRFS A TMRx_CC1 HERMEIE, &5 i
TEH.
3 OC1PEN | RIW | 1. J5 TS IhEE, BIIREFS N TMRx_CC1 Zifissiifl, &=t
TR EEEA
e MR R 3 G BOEE I E R, ZACRREE . S
TR AT ARG O, AAE KT (SPMEN=1) T, W LMER PWM
B, 7 AT 8 L TSR IS H LA 4 2
fic B %y Eb 4@ iE 1 #5320 (Output Compare Channel1 Mode Configure)
000: 4k, fart LA OC1REF JCRE
001: PLECH 46 B AE . THEEs ONT MM A 3K EL L S A 2o 1 CCx &
A:VCECRS, i OC1REF Jyi Ha 1
010: VLHECHS farth BOMAR. THEEs BRI R B o 17 4% OB R A DL E I
##H OC1REF J{ H 7
011: VGECH 4y B0 . THE0R E AR 3R Lh i 25 A7 2 (M & 2 D EC IS, 9
6:4 OC1MOD | RW ¥ OC1REF [ H#,
100: S H K. 58H] OC1REF MK
101: SRAIFH e . it OCT1REF Jys i~
110: PWM #E1 R B <Hi i L BUE I B s, Bk
1M1 PWM K 2 GHEEsE >t RN B, SR
W MR 3 it HAEIE A O I, A R RERR ISR 1
PWM 3 1 F1 2 tft, OCAREF H-P-1E U 45 S i3 sl i LE B A
U e B ) PWM B0 2 2E
i BEM HY L3838 1 75/ (Output Compare Channel1 Clear Enable)
7 OC1CEN | RW | 0: OC1REF A°% ETRF i \F4Hi
1. A& ZE ETRF A\ & PR, OC1REF=0
iBiE 2 Bk (Capture/Compare Channel2 Select)
ZALTE ST SN T TR LA B BN 51 B
00: CC2i@i& Nl
o8 | coosel | rw | 01 CC2 JBIECNN, 102 WUEHE TI2 -
10: CC2@lIiE NN, 1C2 WL TN &
1. CC2BIENMIN, 1C2 B TRC L, AU LAEEN MR A
HE: EAAEEIE AR (TMRx_CCEN 7577 #%#) CC2EN=0 i) ]
5.
10 | OC2FEN | R/W | BPudffefir it k@& 2 (Output Compare Channel2 Preload Enable)
1 OC2PEN | RW | {4 ELciEiE 2 220h (Output Compare Channel2 Buffer Enable)
14:12 | OC2MOD | RW | #irHi thidiE 2 #8358 (Output Compare Channel1 Mode)
15 | OC2CEN | RIW | {fifk#hifiE 2 ik (Output Compare Channel2 Clear Enable)
IR
A= %% | RIW iR
PE R N3 IE 1 (Capture/Compare Channell Select)
00: CC1 i Jyfin t
1:0 | CC1SEL | RW | 01: CC1 i NN, IC1 BSHE TI1 I
10: CC1@EIE NN, IC1BLEIE TI2 £
11: CC1IEIE NN, IC1BURTE TRC bk, (U TAETE N FBAb AN
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ALz 2 R/W R

HRE: ZAAERE R (TMRx_CCEN #F/£45#) CC1EN=0 i) 1J

5.

Hic B A N\ JH B IE 1 Fi0iE T (Input Capture Channel1 Perscaler
Configure)

00: PSC=1

3:2 IC1PSC | RW | 01: PSC=2

10: PSC=4

11: PSC=8

PSC & #iFE T, & PSC Ml —Kifik.

Hic B 4 A\l CiEiE 1 38 #e (Input Capture Channel1 Filter
Configuration)

0000: ZEFHUER S, UL fors KRAE

0001: DIV=1, N=2

0010: DIV=1, N=4

0011: DIV=1, N=8

0100: DIV=2, N=6

0101: DIV=2, N=8

0110: DIV=4, N=6

0111: DIV=4, N=8

1000: DIV=8, N=6

1001: DIV=8, N=8

1010: DIV=16, N=5

1011: DIV=16, N=6

1100: DIV=16, N=8

1101: DIV=32, N=5

1110: DIV=32, N=6

1111: DIV=32, N=8

SREES A =52 N 2RI B DIV RS =N, FoRtE N DA —
NBEAZ

e 3R/ L BB IE 2 (Capture/Compare Channel2 Select)
00: CC2 iiiH Jyfi

01: CC2iliE AN, 1C2 WU T L

9:8 | CC2SEL | RIW | 10: CC2 iEi& NN, 1C2 BgidE TI2 &

1. CC2 BIENHIAN, 1C2 BU7E TRC Lk, AL LAELEN MR RHA
R ZAUAEEIE A (TMRX_CCEN 27 {7 #%/f) CC2EN=0 i) ]

74 IC1F RW

5,
o o
110 | 1c2psc | R @EE%U)\%%’%@%Z i3 #A T (C(Input Capture Channel2 Perscaler
Configuration)
1512 | 1c2F | RW Eﬂﬁ%ﬁ)\ﬁiéﬁﬁlﬁ 2 JEW % (Input Capture Channel2 Filter
Configuration)

16.6.8 HIRILBHNFHFHE 2 (TMRx_CCM2)
g Hdl: 0x1C
S AifE: 0x0000
S DL L COM1 247 3 (1A .
i R
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Brig

B

R/W

[P

1:0

CC3SEL

R/W

PR/ LG 3 (Capture/Compare Channel1 Selection)

AT SCT N 7 TR DA ORI T

00: CC3ifi# Mt

01: CC3iHiE NN, IC3 MUFTE TI3 L

10: CC3 i AN, IC3 BiH7E TI4 -

1. CC3dEIE M, IC3 M7 TRC L, U LAEEN AR
VER . AN EIE LN (TMRx_CCEN - 77%8%/f) CC3EN=0 It}) #J

dm

OC3FEN

R/W

e e L ACIEIE 3 (Output Compare Channel3 Fast Enable)

Ak

1 ﬁﬁ
AN FH A B v i 5 B Ao i 2 o N AP P 0 S

O
~{1

OC3PEN

RW

5 Rt L@ 8 3 T3 #, (Output Compare Channel3 Preload
Enable)

6:4

OC3MOD

R/W

fic B 4 H Eb s 3 #538 (Output Compare Channel3 Mode Configure)

OC3CEN

R/W

Rt HL 0@ 3 75 (Output Compare Channel3 Clear Enable)
0: OC3REF A% ETRF #i A5 o
1. fE ETRF f A\ &, OC1REF=0

9:8

CC4SEL

RW

HEFimIE 4 #3 (Capture/compare Channel4 Selection)

PZALE ST N B I LA BN T

00: CC4 iliE At

01: CC4 iEiE NN, IC4 WITETI4

10: CC4 BIE NN, 1C4 WL TI3 I

1. CC4 BN, 1C4BSTE TRC b, L TAELE AR AN
R A AEEIE SR (TMRx_CCEN 7577 8% CC4EN=0 ) ]

=

5,

10

OC4FEN

R/W

A B L L ECEIE 4 (Output Compare Channel4 Preload Enable)

1

OC4PEN

R/W

{5 Rt b L 308 4 2201 (Output Compare Channel4 Buffer Enable)

14:12

OC4MOD

RW

fic B 4 H b iEiE 4 #13 (Output Compare Channel4 Mode Configure)

15

OCA4CEN

RW

{FREM HY B IS 4 ELEGH B (Output Compare Channel4 Clear Enable)

BAFHRIE K

Brig,

Z2y i\

R/W

ik

1:0

CC3SEL

RW

YRR N3 TE 3 (Capture/Compare Channel3 Select)

00: CC3 @i Nt

01: CC3 @B AN, IC3 M TI3 I

10: CC3 I AN, IC3 WL TI4 |

11: CC3IHIENHIAN, IC3 BE/E TRC L, X TAETE Nl HA
VEE . ZANAEEE R (TMRx_CCEN 2977 #5t] CC3EN=0 i) 7

P

Ho

3:2

IC3PSC

RW

Hic B 4 N 3KIEE 3 T4 T (Input Capture Channel3 Perscaler
Configuration)

00: PSC=1
01: PSC=2
10: PSC=4
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frng | &% | RW Hiik

11: PSC=8

PSC £ T, & PSC ANl —Xkifisk.

ficl B 4 A\l 3iEiE 3 sE%e (Input Capture Channel3 Filter
Configuration)

PR/ L BEIE 4 (Capture/Compare Channel4 Select)

00: CC4 ithiH Jyfin t

01: CC4 @& NN, IC4 MG TI4 &

9:8 | CCASEL | RW | 10: CC4 i i, 1C4 BLUE TI3 -

1. CC4 I NN, 1C4MS7E TRC £, L LIEENEMATIA
VER: ZANAEIBIE IS HI (TMRx_CCEN %4723 f) CC4EN=0 i) #J
5,

Hic B i N A 3R IEIE 4 T4 T+ ((nput Capture Channel4 Perscaler
Configuration)

Hic B 4 N\l 3B IE 4 38 %E (Input Capture Channel4 Filter
Configuration)

16.6.9 fEREMIIR/LLEUEE FFE2 (TMRx_CCEN)
WL tl: 0x20
SAI{H: 0x0000
DLH B R/W R
{ffE 3R/ LU BGmIE 1 %l (Capture/Compare Channell Output
Enable)
FR/ L BUEE 1 L E R
0: 2A k%t
0 CC1EN | RW | 1: JFEfuth
R/ BUEE 1 I E AR
EAPOE TTHEE A CNT 2 B Rei it X TMRx_CC1 {28
0: £ LHH3K

74 IC3F RW

11:10 | IC4PSC | R/W

15:12 IC4F RW

1: JFRER
fic B PR/ LL B EIE 1 #y AR YE (Capture/Compare Channel1 Output
Polarity Configure)

CC1 BB B st AT

0: OC1 mH- A

1 CC1POL | RW | 1: OC1 {KHETH X

CC1 IBER E N NRT :

0: ANSAH: 78 1C1 [ BT TSR, IC1 1B ANl & 35 I AS S A
1: A, fE1CT FREIEEATIER, 1C1 1E ANtk 28I [ AH «

W MR 2 803 3 I, NSRRI

3:2 TR

{FfE 3R/ LU BGmIE 2 %l (Capture/Compare Channel2 Output

4 CC2EN R/W | Enable)

%% CCEN_CC1EN

Bic B il 3R/ Ll iE 2 B Akt (Capture/Compare Channel2 Output
5 CC2POL | RW | Polarity Configure)

%% CCEN_CC1POL

7:6 3]
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Brng | B RIW Eiipy

{EREFFR/ LU B2iEIE 3 #iill (Capture/Compare Channel3 Output
8 CC3EN R/W | Enable)

%3 CCEN_CC1EN

Fic B i P/ Lh e iEiE 3 #r At (Capture/Compare Channel3 Output
9 CC3POL | R/W | Polarity Configure)

%% CCEN_CC1POL
11:10 TRE

{FREFFR/ LU BEEIE 4 %7l (Capture/Compare Channel4 Output
12 CC4EN R/W | Enable)

%% CCEN_CC1EN

TR/ REE 4 # A (Capture/Compare Channel4 Output
13 CC4POL | RW | Polarity)

%% CCEN_CC1POL

15:14 R

Fot% 76 bt OCx I IE )% i Ar

CCxEN Hr OCx By RAs
0 a4 (OCx=0, OCx_EN=0)
1 OCx=OCxREF+#1%, OCx_EN=1

VER: JERBbRAE OCK MBI AN 1/0 SIMRAS, Bk T OCx JHIERAAH GPIO LA AFIO ZFfFes.

16.6.10 TH AR &F % (TMRx_CNT)
g Hll: 0x24
HAE: 0x0000

PR | 2 | RIW R
15:0 | CNT | RW | {13 %f8 (Counter Value)

16.6.11 Wi Z 4 (TMRx_PSC)
fRfsihit: 0x28
S AifE: 0x0000
Bk | %% | RW 30

T4 #ide %l (Prescaler Value)
THHCR I 2R 4% (CK_CNT) =fck_psc/ (PSC+1)

15:0 PSC RW

16.6.12 B3 E&RBFF3 (TMRx_AUTORLD)
{}F?]ﬂ:zf@,ﬂt 0x2C
SAhi{E: OxFFFF

Ak B2y R/W iR

H S E R AE (Auto Reload Value)

H B B IE AN, THEE AT

16.6.13 HiE 1 fIR/LLE HFHF3 (TMRx_CC1)
mFE . 0x34

15:0 | AUTORLD | RW
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2 A{E: 0x0000

ping | B# | RIW iR
TR/ @8 1 U (Capture/Compare Channel1 Value)
R/ BURTE 1 R B AR
CC1 8 LN SIEIE 1 FA-AEH AT s S .
IR ECETE 1 BB v AR R
CC1 A5 T 240035 NI 3R/ L a7 A7 28 4l

15:.0 CC1 R/W

IR LG TE 1 MM CC1 S SU8s{E CNT Lhig, 7E OC1 L= Miti{E
Fo

L PR TR 84k 1 (TMRx_CCM1 F47251) OC1PEN=0) i, 5 A%
ERSAIFE AL R RS

ks E A TR A e (TMRx_CCM1 F 77483/ OC1PEN=1) I, 5 AKME
SAE P T AR B Y B R

16.6.14 i@iE 2 IR/ B HFHF2 (TMRx_CC2)
ks dthdl: 0x38
S {E: 0x0000

Brig

Z% | RIW

(P

15:0

CC2 | RW

HFR/LEEE 2 ${l (Capture/Compare Channel2 Value)
%% TMRx_CC1

16.6.15 HiE 3 MR/LLE FHF2 (TMRx_CC3)
fmFZ bk 0x3C
SA{E: 0x0000

Al | &% | RIW i
150 | ces | raw HFR/ELEEE 3 ${l (Capture/Compare Channel3 Value)
%2 TMRx_CC1

16.6.16 JHIE 4 F#HIR/ILLBF 73 (TMRx_CC4)
w2 Hbdk: 0x40
HA{E: 0x0000

A | %% | RIW R
15:0 coa | R TR/ BB E 4 Bl (Capture/Compare Channel4 Value)
%% TMRx_CC1

16.6.17 DMA #&#%i|# 7% (TMRx_DCTRL)
{}F?]ﬂ:zf@,ﬂt 0x48
HA{E: 0x0000

BLiR HFR R/W iR
& DMA #iili: (DMA Base Address Setup)
XL 8 T DMA FEIESAR T kil (4% TMRx_DMADDR %747
HATILES ), DBADDR & XM TMRx_CTRL1 %517 8 Fir /5 bk FF
LA S B

4:0 | DBADDR | RW

00000: TMRx_CTRL1
00001: TMRx_CTRL2
00010: TMRx_SMCTRL
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AR Z% | RW Eitipy

7:5 R

% E DMA K154 (DMA Burst Transfer Length Setup)

XL E L DMA TEEEAR N IS KB . BRI, H A

PEAT LA 16 A2 A0 8 7.

MLE TMRx_DMADDR #7480, &I 2t T — G SAE L 1% ;

00000: 1 kAE%H

00001: 2 ¥AL%

00010: 3 kAi&%H

10001: 18 YAkd

i AR T

12:8 DBLEN | RW | 1&HifHshE=TMRx_CTRL1 fsht (M) +DBADDR+DMA %35 ;

DMA % 5/=DBLEN

it DBLEN=7, DBADDR=TMR2_CTRL1 (Mibtt) FoRFr Lt

ek, N TMRx_CTRL1 [J#ih-+DBADDR+7, #7155 N/ 3

PEH AL,

BRI LR K A fE: TMRx_CTRLA f{3iht+ M DBADDR JF44H) 7 A%

T8,

R 1 B 1) DMA SR K AR, FaRfeiitio kA2

1) HEmEUERE N 16 M, HES s 7 et

2)  UfEmBER I EN 8 AL, BN AR RIEOE R AN AR R
MSB fi7, 5 ANETFAFER IR — N IR LSB 7, HdRisAS
TEYE T AN T8

15:13 R

16.6.18 ELAR K DMA il & 5% (TMRx_DMADDR)
s dbht: 0x4C
HAE: 0x0000

B Y i RIW D)

DMA R & fEi%2%517%% (DMA Register for Burst Transfer)
TMRx_DMADDR % 47 5 s 505 #2417 i) 2 2 800 LT Hhuhik B 78 %7 47
O

TMRx_CTRL1 #3i:+ (DBADDR+DMA %7]) X4

15:0 | DMADDR | RW | .

“TMRx_CTRL1 Ml &% #%478% 1 (TMRx_CTRL1) FrfEfsthht;
“DBADDR’# TMRx_DCTRL {788 & X 3£t ;

“DMA % 31”22 i DMA H3IHEhl e &, ©HT TMRx_DCTRL #
{725+ LY DBLEN.
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17 EAEEEN#HE (TMR6/7)

171 &4

HAER 4 TMR6 Rl TMR7 5 — N ERFZ 1) 16 AitAias . H 2 B3R 1748
TR i A fid A 425 1) 8% o

FEA E I 28 N P e I 2 BRIt R v, 180y DAC Hefitistgd, @I AL E B
£ DMA i3k .

17.2 EERHE
(1) 1HEEs: 16 fiirsiss, HAgm itk
(2)  Tnes: 16 Al gmFE sy Hiss
(3> BFBRE: KA P eh
(4) Wk
(5) N DAC #EHtmtoh

17.3 ZHHEE

P ERET 5
CK_INT

60 JEATE I ds S5 HIHE ]

Y ELHEEE > 2 EEONT
A
CK_CNT
CK_PSC | PSC
ik 4b3E | e
1 fems=
» TRGO

17.4 IThEeHiR

17.4.1 BHehEERE
A 5 58 e P S £ 95 TMRX_CLK 3R

Bl TMRx_CTRL1 A7 %1 CNTEN A Re 1T 4425, E AL CNTEN f7ff, WS
N5 CKUINT Zead ¥ il &5 AN i 3 i 7 A= CKUINT BRBhiH 4% .
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17.4.2 WH3EEIT
FEARE I AR FE LA = AR
o IFEIAHAE (CNT) 16 fif
o HzhEHEFHF4 (AUTORLD) 16 fir
® Ji/r4iigs (PSC) 16 fir

T CNT
FEACE R A FO — R Ao B ot
A _E R

SN Cy s TN A ¢ Sav N 6y NV DA = T ¢ SR R I L B
e m 1, —EHEHES (TMRx_CNT) {5 H3)E A%
(TMRx_AUTORLD) (HMEARSE, SRJRTHESS BB O TR, 72—t
s B EAE, A3 EEENE (TMRx_AUTORLD) Z#ZHT5 K.

AL EHHE, WE TMRx_CTRL1 #7728 UD & 1.

7 A ET R T DMA 15K, 828 TMRx_CTRL1 #4723 11) URSSEL fi/.

TERAE—ANEHEAN, 3 BT AT AT B0 A A7 S AR 28 8T
K 61 TR P, AR B R R Oy 1 B2

nhnnphinhnnphh
o] | |

| |
|
|

THER

BHE

#

1] ._ il
=) ===

CK_CNT

PSC=2

HREEESE 0024

TR

o RN

BHE

i3
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Fisr iz PSC

T Mids e 16 AL i) B2 TR, & nT LUK T ds A Bl 24T 1~655636 2
EEEE R (H TMRx_PSC & #8451, 221 7 Mm i plofs 2 SR sl i 4
% ONT iH 8. Wi Mids i &rds, ERBEsT h s,

17.5 B bt st

SRR EEATE I 2R A A AR LR B A 16 Az Sk (Gwbik) (A
Fefs 77 TMR6/7 2173 i e

ERes E2 ik fii ¥ Hb
TMRx_CTRL1 P A7 1 0x00
TMRx_CTRL2 Pl 5 1795 2 0x04

TMRx_DIEN DMA/H i {1 B 25 1745 0x0C
TMRx_STS RETFH 0x10
TMRx_CEG P A = A A AT 0x14
TMRx_CNT THERS A 0x24
TMRx_PSC T B0 25 A7 7 0x28
TMRx_AUTORLD SEYER S ay e 0x2C

17.6 HHFHRIHEEHR

17.6.1 #H|E7FE%% 1 (TMRx_CTRL1)
Az il 0x00
HAE: 0x0000

AL, R R/IW £}
{fifeit%#% (Counter Enable)
0: 2%k

0 CNTEN | RW | 1. f{iige
SEIT SR B 9 b, [T g Ag s U, 5 L@ A A
51 a3 TAE; BN E, TS 1.
2 - #% (Update Disable)
T HEA T 5] # AUTORLD. PSC. CCx A= ¥ # i B A .
0: RYFEHFL (UEV)
THECRS i Y T 8 5
#E UEG fi;
M S ) 7= A R BE T o
1. 25 EAF
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(e

vy

R/W

ity

URSSEL

RW

FEHTE RV (Update Request Source Select)
WIRAERE T H e DMA, BT SR n] P AR TR TP el DMA 13Kk, d@id 1%
AL AT I FEAN [ (1 501 SR U
0: Ty LURis T i
# & UEG £
JE I AR 42 1) 25 7 A 1 B
1: TR L e i

SPMEN

RW

ffifE s ks (Single Pulse Mode Enable)

PR AR, T ORI IE e ST RIS T, 27EBR CNTEN
Br, fEIETPEER, JE SR TR UL E Y .

0: #H

1: f#fg

6:4

fRE

ARPEN

R/W

TMRXx_AUTORLD %7 17#% B 2 ERE 8 i fiihe  (Auto-reload Preload
Enable)

2\ FEAEIX N, R B TMRX_AUTORLD 237 ZI& B N T+ 508 1 5
i, HEEEIEXI, & TMRX_AUTORLD &78 F — B #HF4-E
BT A

0: Z&1k

1. fligk

15:8

TRE

17.6.2

%48 77%% 2 (TMRx_CTRL2)
gl 0x04
HAE: 0x0000

Brig

Y i

R/W

D)

2:0

(3

CCDSEL

RW

R IR/ 8 ) DMA 53R (Capture/compare DMA Select)
0: R CCx FHAFm, % CCx [ DMA 3K
1: MRATFHEMR, 2EH CCx i DMA iR

6:4

MMSEL

RW

B g EREUF AT TRGO HIfE5 (Master Mode Signal Select)

TARE LR E N 231015 5 7T TRGO, MMt fE MEX A5 X

SE BT 2RI IR e B 28 AR, Bk fgm ] P e i 2L B A G

000: &y, EMF e aMENESHT TRGO

001: fiife, FAEER 2RHTHEEEREE S5 H T TRGO

010: T, EM e s EHFMHHT TRGO

011: Ebgfikad, FAEe i 25 P/ L sl (CCxIFLG=1) At — ANk
M55 HT TRGO

100: H#EAE 1, OCIREF [ Ttk TRGO

101: LA 2, OC2REF HIFfilk TRGO

110: B 3, OC3REF M ik TRGO

1M11: teEE= 4, OC4REF i Tl % TRGO

15:7

3

17.6.3 DMA/F Wi fFREF 72 (TMRx_DIEN)
fifsHudl: 0x0C
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S AifE: 0x0000
frik | & | RW i

{fifE s Fh i (Update Interrupt Enable)

0 UEN | RW | 0: #xi1

1. fiifig

7:1 fRE

{FRETEH A DMA #53K (Update DMA Request Enable)
8 UDIEN | RW | 0: %%k

1. fiifig

15:9 e

17.6.4 REFHFEEE (TMRx_STS)
fmFzHbdt: 0x10
HA{E: 0x0000

frigk | &K R/W iR

P R AR T Ik bR B4 (Update Event Interrupt Generate Flag)

0: VA KAETEH bk

1. RSk

THECES B RS BRI IR AL, SRR, A AR
1, BAHE 0 SR A= RS BUA LA TR

(1) TMRx_CTRL1 % 7£4% ) UD=0, FE&Ei-3asdufl b/ T i =4 g
E 0

(2) TMRx_CTRL1 27f£#%%) URSEL=0 1 UD=0, & TMRx_CEG %
AN UG=1 P H F i, T Zlid A HIaa T 238

(3) TMRx_CTRL1 % 7£ 4% ) URSEL=0 1 UD=0, iI-¥#ufib S it4)ih

0 UIFLG | RC_WO0

AT 7= A B A
15:1 i3]
17.6.5 EHIEMH=EFHFEE (TMRXx_CEG)
i F% Hihtk:0x14
K7 15:0x0000
g | 2% | RIW Ei::3oN
P E R EAA: (Update Event Generate)
0: %

1: WA 8RS, P AR

0 |UEG | W | gefrehsE 1, ks o,

R PR EAR, TSRS 0, (HETAMATAE. W
FRAE ) RSO R T i 32 2B TMRXx_AUTORLD (48 ;B SR A i g 5546
AT EE M St 8 s 247 0.

15:1 fRH

Vi JEREFIbRHE OCX MIEHIFMAE 1/O 51 IMRZS, BT OCx @IE R GPIO
PLK AFIO 2347 %%

17.6.6 H#HBEFHFRE (TMRX_CNT)
mFeHbdl: Ox24
HA{E: 0x0000

www.geehy.com Page201



P | &% | RIW Eipn
15:0 | CNT | RW | iT###{5 (Counter Value)

17.6.7 WHHEHFHFHE (TMRx_PSC)
fmFeihht: 0x28
S A7{E: 0x0000
bing | &% | RIW iR

o428 50 (Prescaler Value)
TS I B85 % (CK_CNT) =fck psc/ (PSC+1)

17.6.8 HIMEEZHFHFEE (TMRx_AUTORLD)
PmFs k. 0x2C
SAifH: OXFFFF

frrg | &% | RW ik

HEhE R A (Auto Reload Value)
H B ERER A NS, AR AT 5.

15:0 PSC R/W

15:0 | AUTORLD | RIW
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18 Fl1fEraE (WDT)

181 &/

AR R I A R R R I R G . v E— 3L AR IR S M
SR TIAE DT, efiem 1224t Al ks af LA A A AR 15 58

R o
WALE TR AT EERE] O v, 2EAL, EERAEE 0 Z AT, BIHHEeds i
AR KEREN

W AT AT AR RS OX3F I 2 A AR AL, i EEs TR B A i B A A 4%
MIa a2 AT, BB 2 R AR A

18.2 JSLETIMIERNZ (IWDT)

18.2.1 fE4

PSLE T I AN )\ AL T 4 8% IWDT_PSC. 12 frihit#se. 12 s %
21725 IWDT_CNTRLD. # 2 774% IWDT_KEY AR Z 7748 IWDT_STS 41
Fi o

WST T TR ROL R, BRI BRI T, B RE
B T IA3E FH T 7 B (BRSSP B SR AN 3 97
18.2.2 ZMHER
Bl 62 B7F | 14 HIHE ]

II WDTE {it

ERUSFHESR ) EXRUHE , ) BT RS
A

A

A

REEESR | sy 5nES ——
LSICLK
g B snEas
REEE IWDT_PSC

e BITADIREAT Voo fERLIX, AT IEHLERE LB T IEH AR .
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18.2.3 IhREHEAR

18.2.3.1 & 1rse

FERLZF {738 5\ OXCCCC JFR ML 140, BN TP FHH AL, it
BUHCE] 0000 I, 2R

FERE A7 a3 1 E N OXAAAA,  HER AT A a5 E S B s 21T B, DAk
BHIEA T 1B AL,

R AR E N 0X5555, FR IS T 70 0 25 17 % Al E B 48 27 47 A 1
18.2.3.2 V5 MARY

T A A7 o AN AR AT A7 4 BT BRI IR, W R EE S X P A 37 A 4 U 5 22
5 0X5555 PUREAFf7ar i, AN AR HAR IOE B N B A7 3R = B R B0 55 A7 48
KIERT"

T OxAAAA B 27745, WA 5 R IIEE .
18.2.3.3 BHEI N

BT WA DRt ARG LEREA, BlMsEEET. Rk
A AT SN OXAAAA, THEE A S, A B A

18.2.3.4 FRMER
PAEE TR AR AR FRCE, s bR ke TE. BT
DBGMCU_CFG %17 %] IWDT_STS .

18.3 HOFEIIMENZHE (WWDT)

18.3.1 fE4¢

WOBETREE A7 AL HIZATER A T Anas . o /748
WWDT_CTRL. & %179 WWDT_CFG HURZS 27 479 WWDT_STS.

& AT Bk H PCLK, THEGEIN B By CK THEGE I S e 507333057 S04 21
(B E A7 ED

B O T E T R B 3 G
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18.3.2

18.3.3

ZERIEE
K 63 & I E T 145 M HER

ONTHY TofEE

PCLKI — 3| /4096 IR EERONT

Sk BRCMAET $hi%H1) 8%
CNT>CFG
S
fic & % 77 #3CFG S \WWDT_CTRL

TheeHd

fFREE DB T e 8%, AL

o i EHEUNT Ox40 I, FEAEE AT,

o HEEHT ARG D ASAME L wr, EREEIHEE RN
KAEEN)E, BIRRRAIRES, TENE WWDT_CTRL £ %7728 1
WWDTEN £ 4 B A& T 1.

WG RS 2 3 HPIRE, AT IR IEE T, tHEES IR 4k 225
T B BT T O ZF A7 A B AN Ox40 2 [ B 252, SRR E L.

BEE L E A7 A5 1 EWIEN 78] AT B 3R e rh by, 2441508 0x40 &7724E
Wr, FENFWIIRSFEF (STS) A LLH KB IEE DE T TEA . anfEiERR
EWIEN H i & BEAERE T A2 RS A 0,

B DA TR BB D R] DA RO R R S, Bildn . BUE MR BUZ
TR TEZ T, € & DA A as AR T (TR-T) AnRAE R 1A AT B3 E
WAy, ULUIREFP L 1R, TS TR Ox3F I, W= A R A

K 64 &A1 FE

TR

BOE

O0x3F

A

FFia

_ TR

Eigs

|
|
|
| BOE[ -~~~ d===
|
|

FERH IS FEEN BRI
FEEN
CNT>EOE

B A T I g TS A 5
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Twwor=Tpcrk1 X 2WTB X (T[5:0]+1)

Hr.

e Twwor. WWDT #EITHF[A]
o Teciki. APB1 UL ms Ay LA 1) s 4 ] 3

7E PCLK1=36MHZ I (1) 55t/ B KR I 1B

WTB B/NERHE B RE
0 113ps 7.28ms
1 227ps 14.56ms
2 455us 29.12ms
3 910us 58.25ms
18.4 IWDT 7753 Huhtpi st
Tk 78 IWDT 27 a Huhik B 55f
FRESL R % HvhE
IWDT_KEY KT 0x00
IWDT_PSC o> SR 25 A7 3 0x04
IWDT_CNTRLD TS R A A48 0x08
IWDT_STS REFAE 0x0C
18.5 IWDT FERINAEHR

AU T (16 fi) 80T (32 fir) M7 RERMEIX SN 217 25
18.5.1 XKpFHFHFH (IWDT_KEY)

flFe Hikik: 0x00

S E: 0x0000 0000 (EE5HLEETE A1)

ik | 4%F | RIW iR
FYFVI I IWDT 2772385 (Allow Access IWDT Register Key Value)
H N\ 0x5555 Fon L7l IWDT_PSC #1 IWDT_CNTRLD 27 /74%;
150 | key | w gﬁg)\ OXAAAA RRHAT EREHOTHES, FEEWHBEEAN, PilEM
M. o
5 0xCCCC, JashE I (BEEE IR ki & IR D
ZAa RS, H{E Y 0x0000.
31:16 fRH

18.5.2 WisrHid s (IWDT_PSC)

bl 0x04
HAi{E: 0x0000 0000
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(e

Z% | RIW

Eiipy

2:0

PSC R/W

fic B 43 4% & %% (Prescaler Factor Configure)

HERYIhEE, 1 IWDT_KEY 17285 N\ 0x5555 B fu V11 1] 1% 27 47 2% 5
S ASE R, 2 IWDT_STS %47 %41 PSCUFLG=0 I, A AT
I EEEAARE R, % PSCUFLG=0 i, #EE PSC %17 a3
EAHRK.

000: PSC=4

001: PSC=8

010: PSC=16

011: PSC=32

100: PSC=64

101: PSC=128

110: PSC=256

111: PSC=256

31:3

IR

18.5.3 B ERERFFE (IWDT_CNTRLD)
A Hhhk: 0x08
S {{E: 0x0000 OFFF (AU 42 fir)

ALHB 2R R/W R
WEE e EAE 4 (Watchdog Counter Reload Value Setup)
HERYINEE, £ IWDT_KEY #7285 N\ OxAAAA I NE 114
10 | oNTRLD | RAW WIE; BRI ET, CNTUFLG=0 I, A BEXT L% EasidtiT18
' Mo ERZEAE T, 24 IWDT_STS ZfE#$11 CNTUFLG=0 i,
BRI EE A 2 2
1100 A ) O R o o R A R I B A AR R
31:12 ]

18.5.4 REFFH (IWDT_STS)
e Hisl: 0x0C
SAE: 0x0000 0000 (F3HIBLRIASE AL

DL, £ FR R/W b
FOHE T T 4TS R EbR & (Watchdog Prescaler Factor Update
Flag)
0 PSCUFLG R
TR AN A R A, FREEEE 1 PO RECEHS R E, AR
0; Tsr#es 2% RATE PSCUFLG ki O I B 357,
VA T T s B AR AR & (Watchdog Counter Reload Value
1| oNTUFLG | R | UPdate Flag)
RS EAER, e E 1 PR EERE SRS, i
PRE 0s THEES E AR EE LA 7E CNTUFLG A7 47% 0 B 5T
31:2 7N
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18.6 WWDT F17 28 Huht it

Fk% 79 WWDT 2717 25 Hu bl e 55

TFHHB R s Hihk
WWDT_CTRL il A7 2% 0x00
WWDT_CFG Fic & 25 A7 8% 0x04
WWDT_STS RA TR 0x08

18.7 WWDT SR IAEHR
ATLLES (16 R 305 (32 1) (177 B A X HE A1 25 17 5

18.7.1.1 #4| &% (WWDT_CTRL)
bl 0x00
S AE: 0x0000 007F

Lz £ R/W i7p%)

W B HEEH{E (Counter Value Setup)

TR 7 A1, CNT6 &m0

XN FRAZFAEE 1 I SRR, i 5UE N 0x40 ek F Ox3F B,
P24 WWDT S A7,

ffiBE % D% 1% (Window Watchdog Enable)

AR 1 B A RSN ERR . 29 WWDTEN=1,WWDT
7 WWDTEN | R/S | ATEU=AE .

0: £k

1: ffigk

31:8 {R

6:0 CNT RW

18.7.1.2 LB &3 (WWDT_CFG)
Wﬁ%f@iﬂ: 0x04
S A7fH: 0x0000 007F

i | &P | RIW Eit:py

WHEEOME (Window Value Setup)

ZE PER 7 67, FSRAE R LR

fic B i EE 1514045 &2 %% (Timer Base Prescaler Factor Configure)
PCLK1/4096 [f)JEfit I Ff 434t

00: A4

01: 2434

10: 4 434

11: 8 434

fHBEFERTMLEE T I (Early Wakeup Interrupt Enable)

9 | EWIEN | RIS | 0: FfEH

1: WYL B 0x40 B, BIF=A il it AR WifE 000G BB AR %

31:10 3]

6:0 WIN R/W

8:7 | TBPSC | RIW
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18.7.1.3 REHFHF%H (WWDT_STS)
WAl 0x08
HAi{E: 0x0000 0000

IvAE:T B R/W iR
KRR ATMEE bR & (Early Wakeup Interrupt Occur Flag)
0 EWIFLG | RC_wo | O FRE
- 1: YU EEHEE R 0x40 B AR E 1 AR Wk RE, Zhitha
BE 1, BHERMES 05K,
31:1 feq
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19  SERETSF (RTC)

191 RiEER. HEHR

ik 80 RIEEFR. 4i5Hik

S i FECER RXHE
b Second SEC
ke Alarm ALR
i Overflow OVR
T A s Prescaler PSC
I AL B Time Basic Clock TBCLK
19.2  FEHHE

SEIF I B (RTC) A& i i i Ja B ah D) Hese 0 il 4EFFIZAT eI 45

(1) IWEHT

(2)  TWEAER 32 ity
(3)  ZHrrh W
(4)  [RIOFEE Bz

19.3 ZHEHR

LSECLK —>

Kl 65 RTC Z5HHE

LSICLK —>

www.geehy.com

RTG‘IPSC

TBCLK

HSECLK/128—>| —»] RTCOLK |—»{RTC_PSCRLD———

»
>

RTG_SECIEN

RTC_CNT

RTC_OVRIEN

RTC_ALR

RTC_Second

RTC_Over E RTCifij

RTC_Alarm

MREE R Th#E
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19.4 IhEEH#IR

194.1

i EIT

B B IR

RTC i 3 i 81 RTC_CLK:
® 4N LSECLK il
® 4N HSECLK ffik 128 434
® N LSICLK

AN TR et ik B 4 i) 2 RCM MR B

byt

19.4.2

19.4.3

19.4.4

19.4.5

RTC T/ $ies 8 7> 20 ALl gmfe s, mlgmfer =K 1 # % RTC
B 1) v

RTC HHFE

NBIEEANE N RTC 2178 B4R, RTC RASHEFHIH, REMRS
(R e Xt B BRI T BE 10 2717 BT B 1

Bi & RTC iy 75 £ e R4 ) 7 248 11 (PMU_CTRL) ¥ BPWEN f7 &
“17 A ReHATICE, MCE RTC_CSTS &A7#:#1 CFGMFLG iz, {#i RTC i AAL
B, AfElcE RTC_PSCRLD. RTC_CNT. RTC_ALR #7Fa%; 5k
RTC_CSTS %47 #4) CFGMFLG £z, B H A B

Xt RTC AL A /7 a5 #AE, Wnl— K S#ES G (ni@id &) RTC_CSTS
[¥] OCFLG HIlr) A fedtAT.
FIYRAR I 7 B

PER—NSERF I B, RTC P RBER R P IhRE, F BEE I i b 2r A7 2 AT B dviz
fE, A4 RTC_ALR BCE MBI E], EREMIBHINAE)S, 2 TH A E =5 T
PR, WPFAREERS, WERIFR T W Bk, W Rk, s E
HMER A7 Lerp b R] LIMI T RTC [if] e BRAIG DI AE -

RTC #iH

RTC wJ Ll it PC13 518, JEAER RTC #PRket i B (5 5 AR HERS Bl
Hen s, @I AL E BAKPR_CLKCAL 7577 # if LU B4 H 1Bk v

aalgi

RTC A A=A #0 e, il b RS b b, 247748 20 AL TR0 AT as s . i B
B 32 Arit-Hr g s 1 3O A N R S hR B AR, BCE RTC_CTRL 27 /78%
AT PR AR S AR R R
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19.5 FArathhbpest

FHs 81 RTC /728 bk i i

TFHRA i3 s Hiak
RTC_CTRL RTC =il 75 7 2% 0x00
RTC_CSTS RTC ¥l RAS 748 0x04

RTC_PSCRLDH RTC Tl 7342 #1257 47 4 =i oL 0x08
RTC_PSCRLDL RTC T4 255 3% 25 17 B AR AT 0x0C
RTC_PSCH RTC T4 Alias 50 25 A7 2% s 0x10
RTC_PSCL RTC T/ Sas R EEF A7 2 &AL 0x14
RTC_CNTH RTC it ¥ 5 el 0x18
RTC_CNTL RTC i3 5 7 A AL 0x1C
RTC_ALRH RTC il o 25 77 28 w17 0x20
RTC_ALRL RTC il o 25 77 337 0x24

19.6 FHHEIIEERHR

19.6.1 RTC #E#|%7F% (RTC_CTRL)
Az il 0x00
HEAE: 0x0000

Brig

Y i

R/W

(D)

SECIEN

RW | 0: %tk
1: flifE

fEfEFP Ik (Second Interrupt Enable)

ALRIEN

RW | 0: %tk
1: ffifE

fE e Bk (Alarm Interrupt Enable)

OVRIEN

RW | 0: #%1
1: ffigk

{ffER H A (Overflow Interrupt Enable)

15:3

(73

19.6.2 RTC &EH|MREFHF2: (RTC_CSTS)
{}F?]ﬂ:zf@,ﬂt 0x04
SAi{E: 0x0020

(oAE: B RIW Hik
o155 % kR & (Second Signal Condition Met Flag)
;E NS N uE’/ﬂ\ig/\ﬁ/ﬁ‘ \%—D > ,;u,\\ \0
0 SECFLG | RC_WO AR E A RTC tHE R — AN LG S GEE N 1)

1

2 32 ML HRAE TS A v A, AR 1, [FE RTC w48 n
HAEMBMS 0 15k .
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i, 2 R/W R

0: TLHtrE
1. APFRE

KA rE (Alarm Oceur Flag)

MU HEHA ] RTC_ALR UERT, BEAE 1; ReRS 095
1 ALRFLG RC_WO | F&.

0: JI%h

1: AW

RAR B brE (Overflow Oceur Flag)
DM R, R EE 1 RS 0 TR
0: Joitith

1: 32 Al g e A ik

2 OVRFLG RC_WO0

TR CH R RE (Registers Synchronized Flag)

4 RTC_CNT. RTC_PSCRLD. RTC_ALR ZfEfsCL AN, f§f:
B 1 BBHS 035K,

£ APBA I B A mlids 1k 5, BEAL L A B 0, PR Y 5%
FEE AR E 1, A REIEMIEE RTC_CNT. RTC_PSCRLD,
RTC_ALR f#fE

0: RpEF

1. SHEFED

3 RSYNCFLG | RC_WO0

fFfeBl B brE (Configure Mode Enable Flag)

HEMAS 1 AR ERL, AL RTC_CNT. RTC_ALR
4 CFGMFLG RW | RTC_PSCRLD /£y T S #ME; HMHS 0B A B,

0: EBHE BRI FETEH RTC 78

1: (HREHCE A

RTC #{E5E fibrE (RTC Operation Complete Flag)
Fordt E—K'E RTC a7 8 RAS .

0: RIEH, TVEPAT T —IRINE#AE

1: B8 ATRAAT T — IR S 1AE

5 OCFLG R

15:6 1R85

19.6.3 RTC P/ #iss EIE R FTFF2 (RTC_PSCRLD)
ZAAEBMRAE RTC TS 0 B 80, 1024 OCFLG 14 1 I RFHITES
HRAE

RTC B3R T FasmNh (RTC_PSCRLDH)
{}F?]ﬂ:zf@,ﬂt 0x08
SA{H: 0x0000
e B R/IW R

B RTC Filsr s E 253 {7 (RTC Prescaler Reload Value
High Setup>

AL T A3, IXLEAr R g S I B Ee .

frecik=frrecik! (RLD [19:0]+1)

15:4 TRE

3:0 | PSCRLDH[19:16] | W

RTC Flr e RA 4L (RTC_PSCRLDL)

www.geehy.com Page213




A% thdlk: 0x0C
FA{E: 0x8000

ALz P R/W R

& H RTC T/ Jiige B2 4k %17 (RTC Prescaler Reload Value
Low Setup)

RAE LT AR, IXEf7 ok e I i B AR .

frecik=frrccik! (RLD[19:0]+1).

15:0 | PSCRLDL[15:0] | W

Vi WS B R 32.768kHz (frrceik), IXMEFAF#s 5 N\ 7FFFh Wl 313 N 1 B e 15 5.

19.6.4 RTC Wi Hizsariss (RTC_PSC)
Z A AT A RA7 RTC_PSCRLD ff1%fd, Rk, 7 RTC_PSCRLD & RTC_CNT %
FHRAE BSOS IS, B R

RTC s Higs F s . (RTC_PSCH)
fFe bl 0x10
FAr{E: 0x0000

VAL 2 R/W P
i T4 5 4 K o
30 PSCH[19:16] R lx-ﬁ RTC it s 4igs %=1 (RTC Clock Prescaler
High Setup)
15:4 N4

RTC W4 #ids &7 a{kfH. (RTC_PSCL)
fmFHiht: 0x14
S A{E: 0x8000
AL 2R RIW Hik

B E RTC B #h i #igs k. (RTC Clock Prescaler Low
Setup)

15:0 PSCL[15:0] R

19.6.5 RTC {H##3%5 7% (RTC_CNT)
4 OCFLG 54 1 W AT S ST S e, EBER RS i it
B (RS,

RTC ¥ B FEREAM (RTC_CNTH)
sk 0x18
SAr{E: 0x0000

B Y S R/W ik

15:0 CNTHI[31:16] R/W | & RTC iH4i#s=mifz. (RTC Counter High Setup)

RTC M & FF8KAL (RTC_CNTL)
HAifH: 0x0000
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i, 2 R/W Eipn

15:0 CNTL[15:0] RW | ¥ RTC i1##s &z (RTC Counter Low Setup)

19.6.6 RTC [fsME & F% (RTC_ALR)
4 OCFLG H N 1 I RVFHAT B 1

RTC [f4f{E =& F# =L (RTC_ALRH)
bl 0x20
Fh{li: OXFFFF

AR vy RIW Eiipy

15:0 ALRH[31:16] W | % & RTC 4t Emf. (RTC Alarm Value High Setup)

RTC 41 & Fafkf (RTC_ALRL)
s Hitk: 0x24
HAiE: OXFFFF

B R RIW )

15:0 ALRL[15:0] w | B RTC e AL (RTC Alarm Value Low Setup)

www.geehy.com Page215




20 BEAFRDPRPWRSE (USART)

20.1 ARiBEWR. HEHR

A% 82 RiEEFR. 4i5Hid

T3 A R B AERR RXHE
HERRIR Clear to Send CTS
R KIE Request to Send RTS
SRR E DA Most Significant Bit MSB
BARAE AL Least Significant Bit LSB
TR Guard GRD
U Overrun OVR
20.2 fE4t

USART CGEMFE PR 2 — 7T LURIEH 5 AMB I AT 2 XU T X
THRHRAT A ER AT S Ve, HLIR B A2 MR a0t TalkbnitE NRZ S50 HR AT 4L
Pk R ER . USART IS (it 5 i FEI e Ak 3%, HSCHF 2 AL B AR3E15 .

USART AP DR AR, RS0 — e A ) 85 A7 B 22 4 2K,
an LIN . e~ IrDA SIR ENDEC Fiyt A A {4t 42 | 2 =X

USART i& 3 F7li /]l DMA Zhg, DASEEL e S a5

20.3 FERME

(1) X TRLEeE
(2) BB 1EfE
(3)  NRZ krifetg =

(4)  FIERARRTHS AR
® KdfRfi: 8 frmL 94
o (RIGHr: MRS, ARG, RS
® HE0.5. 1. 1.5, 2 /MF kAL
(5)  Kega
® SRR
® IR B

(6) ML H RIS A A fd RE A7
(7)  TWIYmfEMI R R R A S, R 5 s il iA 4.5Mbits/s
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(8

EZ LS DEIEE

® CAHhEASVLED, B FHBAR

® T A PR 2R A P BRI AR AT I, IR ER AR e s
EEZ i

LIN BB g 4 2 5
SCHF 1SO7816-3 ARk B AE 3%
RE IrDA Y
SCHPREA IR A2 )
A[F|F DMA #4215

KRR EAL:

(92
(10
11>
(12
(13>
(14)
(15

o fERIRIIRE: JOIXTFAENT . RIRTFSEANE . KIETER

IR AR . Wik IR

® FRIGIIbRE

EZOGTY
RIETAT AN
CTS 4

B F AN
AR
AHEAL IR 1R

LIN 7 A6

g 5 AR

i R

M %

(16>

20.4 IheE#iid

T AR R

FH 83 USART 5| iR
1) St iR
USART_RX N EEEiALe
USART_TX Al %E%%&%ﬁﬁﬁwﬁfi‘jﬁ;ﬁ%ﬁi B s
- IO E7 6wk = ija i &= W) T
USART_CK i Nt L
USART_nRTS LITPN PR P R i RO IR
USART_nCTS i AR P R s R i
IrDA_RDI LIPN IrDA = I EEE S
IrDA_TDO i IrDA #552X Hh f 5 %
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20.4.1 BEEENTIHESE
USART_CTRL3 %4725 11 HDEN £ # 52 J2& 75 1E N FR 2R X T AR 5

4 USART HE N BRLZR -0 T AR 30

® USART_CTRL2 %717 #:f#] CLKEN fiz. LINMEN f7, USART_CTRL3
2917251 IREN 42, SCEN fz0475i3% 0.

® A LM RX 51,

® TX HHIRIACE I, HAESH NS RX 5] IAHE .

® RIEHHR B AR A T RN AT, AERAERIERT, AR DABRICER
TR, UAiE USART _STS %78l TXCFLG hiE 1 54
AT A R

® FL LHIIBIE T, B A R B A AR

20.4.2 Wikg=

i USART_CTRLA & A7 e 72 il Hdfa ot g s 5
® DBLCFG fifZl w4 K&, wikEoy 8 k9 .
® PCEN {2 T o A8 i o
® PCFG A& A5 a3 B9 34 FE B AL 5 .

FhE 84 Wik

DBLCFG #r PCEN £ USART ¥
0 0 HEAALL+8 B EH+ 7 1L
0 1 ARARAT+T R+ 2 A AR B8+ 57 1A
1 0 HIRAL+O B R+ 11 Air
1 1 TR+ R+ 2 A A8 58+ 57 1A
AR B K A

Al LUl USART_CTRL2 % 47351 STOPCFG A7 RACE 4 FhAS[F] (#45 A7
1AM AL BRI IR

0.5 ME LA B RE R B BUCER I 3 H

2 Mgz R R PR U .

1.5 M IbAfr: B e AR R AR S BB I 3

BRAL

USART_CTRL1 ] PCFG fif th € #5007, 4 PCFG=0 i}, MR, K2
® EILG: MIEHE ARG 1 AN ECVIREET, BRI 0, B

1.
o FHREG: WIHHEARIGAL 1 AN EONMER, TRIEALN 1, BN

0.
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20.4.3 RiE#H

M%7 745 USART_CTRLA (1) TXEN A i B, KIEFRALZF A7 it TX
o B, RH SR B A Ak KA H

20.4.3.1 ZHFRIE

USART ik TR, B B E shi s el TX 51 R . 7EMbET,
USART_DATA #7885 —NEMEs, AT Wi a LM RIS Z 728 2 0],

— MR PR IR R, BTV AT I — M
O/t AR e e b/ 4 = IR N W S SR DR I A

REREPR

H 7 USART_CTRL1 ZF {74+ 1 UEN 7, ffife USART.

AT E USART_CTRL1 747 45 DBLCFG fi K vk 74
it 3 E USART_CTRL2 217231 STOPCFG {7 K ¥ sE {5 1b i fi 4.
Pk L P a4iEME, F1E USART_CTRL3 # 17 Ak DMA.

7E USART_BR % 74 HH 1A B I {5 IR

fiift USART_CTRLA #7851 TXEN £i7, K& A2 M

2545 USART_STS #4745 1) TXBEFLG i & 1.

] USART_DATA #4745 5 NElE (s A fF 5 DMA, WA FFE R
R EREEE SR 7-8).

® Z:f5 USART _STS %1784 TXCFLG i E 1, R KIEEHK.

R ARETE AR B IARI AL TXEN A7, 750 TX B A8 g ian, RO R A 3815 b4
A i O B okt 25 2%

20.4.3.2 ARG

Xt USART_DATA #5474 #EAT 5 #HAF ol LUK TXBEFLG fi7if% . %4 TXBEFLG fi
WREPF BRI, FEALRFAT AR R thBdfs AR A A7 s Fe A i R i, Mt iz
HUTUR T, SO B AR AR S . T RMES W A7 s SN — N

HAZ

(1>

(2

(3>

(4>

(5>

www.geehy.com

T 55 T O .
47 USART_CTRL1 #FfE8sd %) TXBEIEN & 1, &4 — ik,

# USART Ab T ARl BRI, X8l S5 A7 8 AT S #4087
FI| DATA i f74%, JFHAE 2T Bl K Ik 45 RN HCIZ R Fe A% SIS AL 77 47 4%
H.

#7 USART Ab T2 RARASES, G ds 2 e T S4H4E, B8R EIB A
AT, TR RIESYE, TXBEFLG i E 1.

Y NG R SR RO E T TXBEFLG fitff, TXCFLG figh® 1, Mt
¥ USART_CTRL1 #1728 1) TXCIEN A4 & 1, M2 4z—Arhilr.

1E USART_DATA Ffigs s B NG — 1M e, I NKIFEER 2 /T
o] USART FRER 2 B, 41465515 TXCFLG & 1.
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20.4.3.3 WiFFig

T A 40 A 7 — Ao JE 1 PN 4= B0 8] 0. BB USART_CTRLA #4723 TXBF
AT R IE AWML, BT B 1 USART_CTRL1 %747 %% 1) DBLCFG fif ik
o ks TXBF AL EAL, WIMATEIE I TE G, TX 4 B R IE— Wi,
W 1% 56 RS TXBF Al A7, FEWTHF gt oy, AORFRFHEA 1 802 M5
IR S VKT Y GLIAS

TERG: A ETT AR AR WOIT U AT R AL 7 TXBF £, KA AGEWIT I, 45 ZERIA PSSR W T it B
GAERT— DWW 1R AL 2 )5 Bl TXBF £z,

20.4.3.4 22 R

25 NI N 5E 4 i 1 A — A BB, RIS S-S T EIER T
FIHIRAL . # USART _CTRL1 ZFAF 251 TXEN A28 1, B] PLTE S —/NEdE i fy
KIE—AZS R

20.4.4 W
20.4.4.1 R B

USART e, RX I 18 o 51 #EROE I S AT s AR R,
USART_DATA #iffas i — DMEMas, AT A ER S SRS A 2 A7 o 2 18] o AL
P RIIE NG gs, RO E, X IR A A AN S, BRI AT
HY USART_DATA.

BEEEDR

E 7 USART_CTRL1 ZF/7#% 1 UEN 7, ffifE USART.

ARt E USART_CTRL1 7517 #5 DBLCFG fir ke 7.

it 3B USART_CTRL2 217231 STOPCFG {7 K ¥ sE {5 1b i fir 4.
Tk L P A4iEE, F1E USART _CTRL3 # 17 At DMA.

7E USART_BR #5741 s B 15 IR

#'E USART_CTRL1 ) RXEN fi, f#fgfzl.

(1) RAEfE BRI £ RXEN £, 7500 2 IF (e 47

(2) BRI NIRRT, AR R AR AR, WHRSE, iR
FREWE 1.

(3) LM N SR PR ) USART_DATA H/Z8 I, USART_STS #1784
1) RXBNEFLG o 44 & 7

(4) B RXBNEIEN A4 5= 4 —A i,

(5) BAZEh I, HAHEEL USART _DATA 27 2L ASiE M RXBNEFLG fiz, A%t
HE 0 k.

(6) ZoEwmad, ST, USART_STS #1728 RXBNEFLG fi#f4:
WE 1, H DMA WHHE & A7 e AT B E G %
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20.4.4.2 WiFFi
YA E] BTN, USART S Gl BIWTES R — REALELE .
20.4.4.3 2R

PRI R AN I, USART x4 el 1) B # s i — FEAL R e, 4
% E USART_CTRL1 ) IDLEIEN 7, #4774 —A b,

20.4.4.4 % HEER

#7 USART_STS #1743 RXBNEFLG 28 1, RN IR — A7 R/, s
PR TR . R RXEN EA07J5 A RetEdE WA A7 27 7 48 % 72 21 DATA 77 4%
2. BT )E RXBNEFLG hiex & 1. %0075 BAE RN E] T — DR L%
IR 55 SEHT Y DMA WER BT AL, 75 WP = A i H A

L7 A R A
® USART_STS /) OVREFLG {7 & 1.
® £Fk DATA 247 a8l .
T 55 2 TR B AT 25748 TR AR, (A2 R A7 5 SR 13
i
® 7 USART _CTRL1 f#] RXBNEIEN A7 8 1, N|<x/=:—A i,
2 OVREFLG {7 & 11, RECOEHHIEELR. Al NPIFATEE:
- Y RXBNEFLG=1 i, F—/NG&%dEIEA DATA aifeas b, AlLL
AT ERAE
- 4 RXBNEFLG=0 Itf, DATA Z17asr %A A Rk .
® X USART_STS Al USART_DATA Z 1788 UG AT A, mILLE AL
OVREFLG fi.

20.4.4.5 B EEER

BN ES TR B IS R AR N 1] e 5 B
® £ USART _STS %77 2:) RXBNEFLG fi7ff) E TS & NE Fridi.
® TLRUEE NF AL A7 4% K% 5] USART_DATA F 745

20.4.4.6 MisER
A R g 5 e K B BA [RD A 7 T RSO TR SRR A B b7, 2o
ERILEE: §5

2 RS A B A A A R B el R
(1) B USART_STS 1788 FEFLG fi7.
(2)  TREFE WAL Z 745 KL E] USART_DATA #7438 .

(3) fERFITBERN AL, (HIEZ M X IRER B
USART_CTRL3 %747 %% ERRIEN 7t 274 — A il
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20.4.5

20.4.6

2N

BRI AR (USARTDIV) J&—A 16 My, A8 12 B EGH /A 4 1n
NEERTY . B RGN B R R

W =PCLK/16x (USARTDIV)

USART2/3 1 &G4/ PCLK1, USARTA [f R4 2hh PCLK2, WA Zi1E i
P BTt A R G B 2 J5 B RE USART.

Z A E SRS

EZ AL, £ USART IERA M — M. %ML T, W&t
ITEME, HRAZHEERERE, Jyrdt USART [, wf s HIgsei. f&
R, AL B EARMIRICIRAAL, SRR

e HERERIE U, A PRk R] R B o
® WUPMCFG fiffeifif, 2k i iR g o
® WUPMCFG it & Az, YBIHhkpric a8 i Fkp s

B (WUPMCFG=0)

1 RXMUTEEN & 1 8}, USART MJ3E NSFERIESA, A0 2025 IR TR, fg AR
BB e e, [ RXMUTEEN £ 4435 0. RXMUTEEN it ] DL T 3k
7% 0.

Kl 66 7R G 2R H EFER A A

RXMUTEEN

RX X HiE >< HiE2 >< =3 >< =AM >< HiR4 ><

RXBNEFLGRE{HE 1

GELXCE:N EEER

| T

RXMUTEENE 1 M2 23 R ot

HiBEARIEA R (WUPMCFG=1)

WRMHEAREN Y 1, Rt bk 9K 4 oo, 2k
BN IE 7N, 205 H ORISR LU RS b ASUCED, D\ R
o AHAEVLED, B Es AR A e i, JFHES SR — AT, IR
HHFR B U PR B 77, (HihE S B SR ATLES, WS 2 R
HBEN BRI
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K 67 HuhbARiciE HFER i

RXBNEFLGHRE {4 & 1

RX X %SHE1>:<

RXMUTEEN

T

RXMUTEENE 1

! Bt

!

NS : Dkl

bk >< w2 >< k2 >< i3 >< Hik3 >< R4

EERK

BERER

!

ECHY et

!

N bkl

20.4.7 [EIBHER
R DR AR EAR N X CIEPP S TS, AP T —AnT Dl A

A IS 52k USART_CK.

USART_CTRL2 %77 #%f) CLKEN £ g & 2 75 #E N [l B AR 1

24 USART #E A R REAT :

USART_CTRL2 247421 LINMEN fZ, USART_CTRL3 %17 %1
IREN,HDEN 71 SCEN £ i 0.

H i 1) AL AR S A2 1AL TGS
R i s — N R AR B P74 USART_CK I 4f, B2 74
USART_CTRL2 [ LBCPOEN fi #5E .
USART_CK fit it i USART _CTRL2 %47 %% CPOL fir vt .
USART_CK HI#ifth USART _CTRL2 %17 %) CPHA hrijtse .
SV2R 7 PR B H BT T ot AN B P A CK s

68 USART [l &4 i1l -1

USART

CK

X

RX

M

CREZE TN

S EELIPAN
Bt
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Kl 69 USART [F):DA% 4 78 (DBLCFG=0)

DBLCFG=0 (8{:. #(#&)

o = . N
weoummmy — oL e

CK (CPOL=1, CPHA=1)

TXCREERE) wgatr] fo | o | f2 | gs | e | mis | e | g7 s

RX (R 1 M8 55) [ o [ 6t | o | s | mea | s | e | a7 |

70 USART [A2 &4 /¥ & (DBLCFG=1)

DBLCFG=1 (9 s £ #8)

ey SN N [ Y A
SOV 20 I I Y S

CK (CPOL=1, CPHA=1)

TXGREERE) | i) o | wr [ w2 | s | gua | gs | me | w7 [ us [mursd

RX (R 1 A1) | fio | fur | w2 | fus | fua | fus | e | a7 | fus |
20.4.8 LIN #zX

USART_CTRL2 2772211 LINMEN 7 & & 75\ LIN B2t

23N LIN BT

® HRMiER N 8 AL EE AL 1 AT kA7,

® USART_CTRL2 %4741 CLKEN fii. STOPCFG fi,
USART_CTRL3 % /£ IREN fiz. HDEN £zl SCEN fir #5 7 Ziik
0.

USART 7E LIN AT GE2E BRI T, Wit il < F ml s ik USART_CTRL2
[*) LBDLCFG % &M 10 7. 11 i WrFFiiias I de g sr -+ USART £l sy,
TRRTWIRE, I SHAREHIRA, RX HHE 2 Wb, H
USART_STS 7 {725 LBDFLG {7 & 1, #ILif#faE USART_CTRL2
LBDIEN £, W</ il
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Z PRR A0 B il

AR T, 4 RX B EAS IR WT b, Sl 22— 0 i EdE T
2724 FEFLG.

B 71 2 RPRAS A I Bt

RX X BB >< HiE2 >/5§|‘ﬂﬂbl‘i\ H FF gy /< i3 >< R4 >< RS

FEFLG
USART_DATA >< iz >< ¥E2 >< 0x00 >< &3 >< K4
LBDFLG
BEAE SR A AT W o
TEHRAE S RE A, 5 RO ARSI 1) it A 224 i A i 1) 2500 o 2 7= A=
FEFLG.

B 72 K AR I i it

RX g2 By FF T HIES >< R4 ><

FEFLG

USART_DATA >< i1 >< HiE2 >< HHES >< B4

LBDFLG

20.4.9 HEEEEZR

ARG — PR A B AR S, 4% 1SR 1S07816-3 ARtk b
W, REFEHIE S fF A bR U R R

USART_CTRL3 27281 SCEN i 5E & 753 N B e R

2 USART #E N g RAE I -
® USART_CTRL2 Z{7#:1) LINMEN £z, USART_CTRL3 Z {7451
IREN £, HDEN {4 Zi1j% 0.
o ik Aoy 8 MWELLIN 1 MIRAL, A 0.5 BL 1.6 MEIEAL
N T 3 G A PR IC B TR e, A IR A AR s I 3 T 1.6 M
1A
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® TLLEN. USART _CTRL2 Zif7#sH) CLKEN £i7, N ReREEHLR 8.
o (EIE(SHAMRE], YRS B A AR IS AR, N TR K IE T R T
BEE, HOE& S BN EERN A E RS, FHFFEERAR 1 NE

FE b
® Wi MifE B RERAR A L, — AR 00h Bik i 24 ik
B AR5

Kl 73 1S07816-3 FrifE#Hil

FEBRIEE
|t | o | mo | 2 | s | e | fs | me | w7 | mam

REFERRER ?5@ uri
i | o | | a2 | ms [ ma | fs [ me | g7 [ | |
USRS

20.4.10 4L4+ (IrDA SIR) ThEekE,

IrDA 0 — XTI, AR A s A R 2t 1T, HAWE s S
W2 A 75 ZAER 10ms LA b

USART_CTRL3 %1742 IREN £i7 pesg & 75 #E\ IrDA #3K.

2 USART it IrDA #E5CHT :
® USART_CTRL2 2747 #:f] CLKEN fiz. STOPCFG fi7#1 LINMEN 1,
USART_CTRL3 Z 7744 HDEN fi7. SCEN fi7#B4 205 0.
® KM 1 AME A, BN T 115200Hz,
® (LMK (RZD FRiBH 0, FrUEIEFEAT, Mhrfks
3/16 NEFRER AW IDARINFERNT, JffR IrDA 1B I 2112 bk
M BBUIKTE KT 3 A DIV St 4.

Kl 74 IrDA BUHE &

\

Y

Y

U RRRD 2R

\

USART_RX [} RX

USART

SIREN

A

REUmIGEE -
USART_TX [l<— X

A
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20.4.11 BRI H]

TR ) T RE A BT nCTS 1A nRTS 51 sk il AN 58 4 1 1) R AT 4504l

95
Yo

Kl 75 Pi> USART (8] R4 42 il

TX RX >
b ged:his UL B B
< nCTS nRTS
«—BX X
PRI R B RTS ocTs| boge ikt
USART1 USART2

CTS Wi

USART_CTRL3 #7745 1) CTSEN fi ¥ & & 5 5 CTS yid=til, #fiife CTS it
], RIEESIN nCTS J1 B W 5 7T LA k1% . % USART_STS ZF 47
#2¥] TXBEFLG £i2=0 H. nCTS #hu G i~ F, AR MinT DA K%, # nCTS
FEAE SRR AL Ay i, A ST B U IR B G, RIE ST kR I.

RTS FizHl

USART_CTRL3 %7 %) RTSEN fiuiE i 75 i A RTS W], Zfife RTS i
P, BRI BORIRI, nRTS B AIGHIT, 25— NS e o
NRT'S 7549785 H AT 1 2 L A AR

20.4.12 DMA £ & 25815
N T IR TR SR 414, USART ] LA DMA 75 20 il SR b X

2/ DMA 77k i%

USART_CTRL3 % 17-#% L) DMATXEN {7 1k & 54 ] DMA k%, 4
DMA &Ik}, TE487E 1 SRAM X [F%HE 24 DMA f&40 2 R IB & IX .

HI DMA J7 A I BC & A IR -

® 5% USART_STS @7 #4 ) TXCFLG fiz.
AR ) SRAM £-fifi 4 LIk 5 B D DMA Jiisht .
8 USART_DATA Zi ¢ as ik 5 &y DMA H i3tk
e BB R A Bl A
B EWIEL I
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o ETWIfiRE.
® [HfE DMA JHiHE.
® Ziff USART_STS Zif7#s) TXCFLG i & 1, RRKIETER

1% Fl DMA 77 820

USART_CTRL3 %1725 1] DMARXEN £ e 2 /& 758 F DMA J7 0B, 4 H
DMA Ui, AR —AN 71, UG nh X I EdE 24 DMA 43145 2 1
SRAM [X .

HI DMA T AW e B 2D IR -
® {8 USART_DATA {7 il i & 9 DMA Jistiiik.

o IR SRAM f7fif#% kb 1% B 9 DMA H 1.
o i E B e A
o i EImEMALL.
® WE I {TRE.
® f{lifE DMA JEiA.
20.4.13 HITER
Fk% 85 USART Hiikrigisk
T HAEFREAL fF REAL
BT AR NT RXBNEFLG
RXBNEIEN
I R OVREFLG
For i) 1) 28 2 25 PN IDLEFLG IDLEIEN
BRGS0 5 1R PEFLG PEIEN
LIN I iiks & LBDFLG LBDIEN
M AR NEFLG
DMA #E5F E fcEs = i R OVREFLG ERRIEN
T4 5% FEFLG
e RIETAART TXBEFLG TXBEIEN
RIE 5E K TXCFLG TXCIEN
CTS #ri& CTSFLG CTSIEN

USART [ FF Il SRAERRAE [F] — >zl g b, FRIrs SR Ak 21 o Wz )
W AR R
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K] 76 USART Hb it sfi

RYBNEFLG
trstem D i R

e &

e —

NEFLG USART el
¢ == Ao
meri— )
pea—O s
roien—] )

20.4.14 USART ZHEThREXT EL
k% 86 USART SCHFIIRENS L

USART USART1 USART2 USART3 UART4 UART5
RS v v v v v
e v v v — —
ZLEAFE (DMA) v v v v —
% R P BT v v v v v
CEZ v v v - —
ik v v v — —

UL R v v v v v

IrDA v v v v v
LIN v v v v v
HR: V7 RRFFZIIEE, “—7 RRAFHZIIRE.
20.5 FFAEAHbLBGS
oM 87 USART 2717 7 Huhik 5t
FHR4 i34 s Huhk
USART_STS IRZS 2 A7 58 0x00
USART_DATA e F A7 0x04
USART_BR W A4 0x08
USART_CTRL1 A A7 1 0x0C
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IR Eii3%) fm s bk
USART_CTRL2 P 2 A7 2 0x10
USART_CTRL3 279 3 0x14
USART_GTPSC LRI T [ AN TR 3 A 25 A7 B 0x18

20.6 A FEIIEEHR
20.6.1 REFES (USART_STS)
PmFsHik: 0x00
SAMH: 0x00CO
ALHR 2K R/W #iid
KA RbRE (Parity Error Occur Flag)
0: JoHHiR
0 PEFLG R |1 SRR
TEHOE A, M A R IR, miEEE 1,
G 0, 5% RXBNEFLG B )5, 6t USART_STS %47
%%, i USART_DATA Zifr8s 58 Bl 0.
KA W RbRE (Frame Error Occur Flag)
0: W%
1 FEFLG R 1:&%%%&?%%% ‘
MR L 2 M BT R, BREAE 1
% 0, SoiEl USART _STS #77#s, it USART_DATA &
1L 48 5EE 0.
RAMEE R E (Noise Error Oceur Flag)
0: TEMa
9 NEFLG R 1: HBUMEE AR
Y PR, BEGE 1
% 0, SoiEl USART _STS #77#%, it USART_DATA &
1L 48 5EHE 0o
KA RbRE (Overrun Error Occur Flag)
0: dEk 4R
1: HILT AR
3 | OVREFLG R 4 RXBNEFLG fipl B A, HLF i 25 77 58 o i 50 24 4 300
A, BEEE 1;
% 0, SoiEl USART_STS #7788, it USART_DATA %
TF88 5 8IE 0o
K225 16 M4k 67 & (IDLE Line Detected Flag)
0: SRAGIF 25 N s 28
4 IDLEFLG R 1 AR B 25 PN e 2R

2RI B 5 N AR, AEeEE 1,
A 0, 25l USART_STS Z/74%, it USART_DATA %
7485 H 0.

www.geehy.com

Page230




BLI; BFR RW ik
BOBE b 3 A N kR & (Receive Data Buffer Not Empty
Flag)

0: BUEIRE M E A=

1 BREARZ AT

AR A A 2R BRSO A A A 2R T AR T, B 1
H#HE 0, EL USART_DATA Fiils 0, ERERHZALE 0 k.
RIEHE e AR & (Transmit Data Complete Flag)

0: RIFHIEAR TR

1. RIEEIRE TR

HE 8 S — iR % SE i H TXBEFLG BALET, erfdif & 1
R fEE 0, SEiH USART_STS #%7774%. F'5 USART_DATA %
TFEsE g 0, BE NS 0 VERR.
RIEHIRE AN FEE (Transmit Data Buffer Empty Flag)
0: RIBEFIEEZrhEA N7

7 TXBEFLG R 1. RIEBIRGEM N

MR AL A AT BRI ORI A AP 2R T AR T, R 1
HEMEH 0, 5 USART_DATA 27745 5E i 0.

2] LIN WP 4% (LIN Break Detected Flag)

0: BARNE] LIN Wit

8 LBDFLG RC_WO | 1: #JF] LIN BrrF

RIS LIN BT, BAE S 1,
G 0, XHZALS 0 FERk.

CTS 4k #r& (CTS Change Flag)

0: nCTSIRZEL LEZE

9 CTSFLG | RC_WO | 1: nCTSRZ&Lk &A1k

#i CTSEN fL &7, 4 nCTS MAVIHnS, mEEE 1;
G 0, XHZALS 0 FERk.

31:10 R

5 RXBNEFLG | RC_WO0

6 TXCFLG RC_WO0

20.6.2 HIEHFFE (USART_DATA)

fRfsihit: 0x04

FAE: OXXXXX XXXX, X=AE X7
frik | &% | RW iR
¥ 18 (Data Value)

RILBHR ISR USRI AP, R IEBERN TR
8:0 | DATA | RW | A¥E.

WIRAERE T A MBS AL, R O M EUEAL, W] DATA 5 8 A 2R

firs SR 8 NEIESAL, ) DATA B 7 A2 BRI AT

31:9 N
20.6.3 WFFEHFHFEH (USART_BR)

% itk 0x08
S AfH: 0x0000
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BLIE, 2 R/W #id
USART BRF 35305 2 01 /NG 4> (Fraction of USART Baud Rate
3:0 FBR[3:0] | R/W | Divider factor)
USART BRERR 45 R BN /NG 43 FHIX 4 DL RGE
USART e ReZ 0 30 2 B B4 4 (Integer of USART Baud Rate
15:4 | IBR[15:4] | R/W | Divider factor)
USART 3B RR 2R 4055 R B B HGH 43 FHIX 12 A7 RGE

31:16

TRE

20.6.4 #HIEFER 1 (USART_CTRL1)

Az ihdt: 0x0C
HA{E: 0x0000
AL, Z R/W Hhiid

R iEWr T (Transmit Break Frame)
0: KEi%

0 TXBF R/W
SO AT A B A, TR R IEWITF M5 (2B, f iR K H 0.
{FREFEUER B . (Receive Mute Mode Enable)
0: IE% TAERR
1: FpEREE

1 RXMUTEEN | RW AT B BT BEE 0, B4 R BR 5, AR 0.
USART ZUG3I— AN EIEA T B T, IXFE Redl = N B 264
g
A ARC R M B o, 25 B A7 RXBNEFLG £z, ] RXMUTEEN £
N AR
{FREFEUR (Receive Enable)

2 RXEN R/W | 0: Z&ik
1: ffigE, FHFIFERN RX 5] R as i
{fife %1% (Transmit Enable)
0: ZEik

3 TXEN rw | 10 ERE )
BT AERBERAGNT, AT RHE R ISR, RS B A 0 ik
M, AR AT RIS E, SRIE—ANTNELE.
BAIMALE, 2 IER—ANELHRI ) A 3% .
{f#f¢ IDLE F1i7 (IDLE Interrupt Enable)

4 IDLEIEN RW | 0: %%k
1: 4 IDLEFLG BAfl, F=AEdi
fE e Z i X e ik (Receive Buffer Not Empty Interrupt
Enable)

5 RXBNEIEN R/W 0: A
1. 4 OVREFLG 5 RXBNEFLG B i, 774l
e K%k 5k (Transmit Complete Interrupt Enable)

6 TXCIEN RW | 0: Zkik
1: X4 TXCFLG Bk, FeAvibr
e RIEEM X 2R W (Transmit Buffer Empty Interrupt Enable)

7 TXBEIEN RW | 0: ZE1E7F=4: el
1: 4 TXBEFLG B AR, ;=4
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(e

vy

Eitipy

PEIEN

RW

{FRERS IS = T (Parity Error Interrupt Enable)
0: 2 1b7=2E il
1: 4 PEFLG BAIE, F=A il

PCFG

R/W

fii B #5647 (Odd/Even Parity Configure)

0: fHRL

1: AL

B MR I B RUE, EEA 2AER

10

PCEN

R/W

{f R %] (Parity Control Enable)

0: &1k

1. ffigE

HEMIAL, RIEBIER B AIEN — MR AL BB, i
AR B AL R 2 8 IEf

T BRI T SE, REAEH A AR

11

WUPMCFG

R/W

fic & e fiE 53X (Wakeup Method Configure)
0: 7% PR 2 i it
1. HihEARIC MR B

12

DBLCFG

it B $¥E 7K FF (Data Bits Length Configure)
0: 1Mz, 8 Mdlfs, nAMsibhs

1. 1 NEIRAL, 9 MEELL, n MR
P B A RS A

13

UEN

R/W

{$if2 USART (USART Enable)
0: Z5FH USART 434l %8 Flda
1. fifE USART itk

31:14

(3

20.6.5 #5752 (USART _CTRL2)
Wl@i@iﬁ 0x10
S fE: 0x0000 0000

DL £ FR R/W R
W HE USART %% sl (USART Device Node Address Setup)
3:0 | ADDR[3:0] | RW | gty JAEF 2 A H 2485 T B ERIE R, ARAR A I 2] i bbb b0 2 75
— BOR Y BN BB T R e
4 TRE
B & LIN Wil K B (LIN Break Detection Length Configure)
5 LBDLCFG | RW | 0: 10 {ir
1: 1ML
{36 LIN WiF45 460 sF 7 (LIN Break Detection Interrupt Enable)
6 LBDIEN | RW | 0: #&jk
1: 34 LBDFLG fiz B A, f=A:rili
7 (3]
i e% H 5 — Sz kb (Last Bit Clock Pulse Output Enable)
0: M\ CK #ith
8 LBCPOEN | RIW
1: M CK#HiH
BB AR T REEER; UART4 il UARTS EARTELE AT
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ALz 2 R/W Eipn

fic & At &R (Clock Phase Configure)

A R WATE 55 TLAN I Bl il kAT SRR

9 CPHA RW | 0: #—4

1: B

WAL RAEH TR, UART4 #1 UARTS EASTELEILAL.
fic & A &4 (Clock Polarity Configure)

2 USART &b T2 HARES S, CK 5 IRARES

10 CPOL RW | 0: fkH#F

1: EHF

WA RAEH T A8, UART4 A1 UARTS EASTELE LA,
ffifEm 4P (CK 51 (Clock Enable (CK pin))
0: Z&i1-

1: ffiGE

UART4 1 UARTS _EARTEFE AT «

fid & {% 1L47 (STOP Bit Configure)

00: 1 AMFikAL

01: 0.5 MF1kLAL

10: 2 MFEibAL

1M: 1.5 M 1bAL

UART4 Fll UART5 b ANAEAE LA

f#iBE LIN #i3X, (LIN Mode Enable)

14 LINMEN | RW | 0: %k

1. ffigE

31:15 ]

EE: AR RIEEAREMEX =47 (CPOL. CPHA. LBCPOEN).
20.6.6 #E#H|EF7E2: 3 (USART_CTRL3)

Wl@i@iﬁ : Ox14
SAI{E: 0x0000

11 CLKEN RW

13:12 | STOPCFG | RW

LB, 2R R/W HhiiR
e =T (Error Interrupt Enable)
0: Z&ib
0 ERRIEN R/W

1: f#ifiE, 24 DMARXEN &7} H FEFLG. OVREFLG 8 NEFLG H.h
—ANBAIE, AT,
{4 4T (IrDA Function Enable)

1 IREN RW | 0: Z£11

1: ffigE

fHBELLAMEII#ERE T (IrDA Low-power Mode Enable)
2 IRLPEN RW | 0: imEi=

1: RIFERIE

ffifEE LA, (Half-duplex Mode Enable)
3 HDEN RW | 0: #Eik

1: flige
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i, P R/W R

TERRE RIAE T, MRS BRI BRI 250 NACK (NACK Transmit
Enable During Parity Error in Smartcard Function)

4 SCNACKEN | RW | 0: A%kix NACK

1: K% NACK

UART4 1 UART5 EANFEAEIEA .
e AR 1At (Smartcard Function Enable)
0: ZEIk

1: ffifig

UART4 fil UART5 b ARFEAEIAT .

f#if& DMA #U% (DMA Receive Enable)

0: Z&i1k

1: ffigE

UART4 Ml UART5 | ARAFEAEIAT

it DMA %)3% (DMA Transmit Enable)

0: Z&i1k

1: ffikE

UART4 1 UART5 EANAETE A .

ffifE RTS {74246 (RTS Hardware Flow Control Function

5 SCEN R/W

6 DMARXEN | R/W

7 DMATXEN | RW

Enable)
0: #&Ib

8 RTSEN RIW 1: {fifg RTS H i o - ‘ \ .
RTS: Require To Send &Ki%xi5K, NfHES, W OHESTFEIL.
MRS i XA A (B B AT SR B s T DA B, RTS fr
b AL,
UART4 #l UART5 b ANTELE A .
{figE CTS 7K ThEe (CTS Hardware Flow Control Function
Enable)
0: %k
1: fHge

9 CTSEN rw | CTS: Clear To Send RIEERR, NS

2 CTS MN1E S MR T, AREAIESGE, BN ERERY; &
A AR, CTSESMiim, A LA KiEEm)E, FiEik
AL, WIRAE CTS A PN X R a8t S, s
CTS BRI A XA HE Kk H 2.

UART4 1 UARTS AT AT o

f§ifit CTS Hii (CTS Interrupt Enable)

0: 21

1: CTSFLG B AL =4

UART4 1 UART5 FANTELEILAT .

31:11 {R

20.6.7 AP EEIATSPFAEE (USART_GTPSC)
{}ﬁﬁzf@iﬂ: 0x18
HA{E: 0x0000

10 CTSIEN RW
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BLIE, vy R/W Eiipy

WEWMMNFZEE (Prescaler Factor Setup)
X RGBT SR AR £ FEARRII TAERCECR, PSC WA B AL
E5, BT
TELALAMR TR T
PSC[7:014 3.
00000000: 1#EF
00000001: 1 4340
00000010: 2 4340

11111111 255 4345
7:0 PSC RW | TELLAMPIIEHE AT
PSC H i E Ny 00000001
TER A RBUR
PSC[7:5]E%%, PSC[4:0]1F %
00000: f#F
00001: 2 434
00010: 4 434
00011: 6 44

11111: 62 34
UART4 1 UART5 EANAETE A .
PB4 HAME (Guard Time Value Setup)
15:8 GRDT | RW | fERIEHHRSERG, FERFORI I R A ¥ TXCFLG BEA7; A B A
RIS Bl TR T BE R UART4 il UARTS _EAAAEIEAL.

31:16 {R
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21 AEERRERED U20)

211 RiBEWR. HEHR

Ktk 88 RiGEFR. 45k

AR AR RXHE
AT R AR Serial Data SDA
ERATI B2k Serial Clock SCL

RYE AL System Management Bus SMBus
R Clock CLK
e R AT I Serial Clock High SCLH
I R 4TI Ao Serial Clock Low SCLL
HhE AT 0 Address Resolution Protocol ARP
NN E Negative Acknowledgement NACK
EAE TR R Kol Packet Error Checking PEC
Hiuk 2> HER L Address Resolution Protocol ARP
21.2

12C J&— A iE B 2B s Pl , MEEsEEl b, 12C MERHMIRIE 54k (SDA 5
SCL) Fl—ANHWZRLH &, PHARAT 5 8 XU m AL % 1 .
® Nilf5 54k, SCLI4hZk. SDA HdE4k. i SCL Jy SDA At /7,
SDA H AT Rk s
® SCL. SDA XFHiR{E 5L AR
® ARSI H] 12C MR EE I HHy

21.3 XERME

(1) ZEHLIRE
(2) TR B, RS R

(3)  MHLIhRE
® T YRFENT 12C HuhbAS
®  XUHhbAF
® il kA

(4) 7 AN 10 fir F-hEAE
(5) MR R
(6)  PiFhdfEHE
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® FrifEAii
® i
(7> FIERAERIN B E K

(8) &I
RAIE BN A B bR S
FARIEGERRE
® HZRILhRE

(9)  HHRIRE
® fiEEk
® AR
© I BB IR A R AR A B 1Ay

(100 s
® b/ HHEIE S
® iRl

(11> 3+F DMA T

(12) "IgAER) PEC
® ikt iR
® llsma I EHEHT PEC RIS

(13) SMBus 55E Dife
® fiif} PEC
® kAN B

21.4 ZHEHE

Kl 77 12C DyRe s K]
)| PECEHES
T HmEH
y—ﬁ—‘ GP10 —SEA
BAEH
N cRCHE [ ﬁ_;%
1
=
b #s?ggf > Ha‘%ﬁ;?%ﬂ w0 — %
i
ALTE
RIS R IR GPI0  ——
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L Al E O LA
MHLEE
ML
TS
LRI

2 12C HOPHIRIRE T, TARBEAON MR . 2 12C ORGSR, K
B M MAUAR 20 40 AU

21.5 Dhgefd

% 89 12C ALk L A 4

HH A L

R RIEHARE L

lie WO LB R 10 2 4

L IR, 7= b 5 B R A B

Al P LT A

Lk AW BLIRIATR R R 2 % 4

e I AN B 2 Y 2 L IR 65 5 103 72

fot | S — BRI SRR, U SRR, BB R
2151 12CHER

12C 18 i 5 7% 2 18] 1 R 7 = an R
78 W, 12C B 5 iERE K

SCLEZ%

SDAE %%

12CEH#L 12CAHN1 12CM#12 12CIAHL3

WEER R

(D ZRZR&FNEL (EDRGEIHGESE) , £ 12CEE8ET, WE
P2 A AE B S5 AL
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(2)  —A12C B2k RE P4 B4Rk, — 4 XU R A AT H s 2k (SDA) , —%
HATIMBRZE (SCL) » BIRLH TAEEdE, B TEERICRF D .

(3)  H—MERALL LB AG ML AE CBAEAD , ENURE
WA Mk -0k V7 1) B4

(4)  RERTHEERE bR mHB R, 12C BRTHRET, ftamiEEs, g
WA NI, # A, B PR R R .

(5) =MdaEER: AR (FiA 100KHz) P, (Fis 400KHz)
EPER R, (Eik IMH2) .

(6)  ZENLFAEH SN, BribBdEehae, REUE b3 U e A e
=ERSER

(7> W gmR L ANORIFRT ], RIS 12C H SCL 5y HLSF B[] 54K Fa P Bk ] g
AT HiRE .

21.5.2 12C il E

BIERF R
(1) R e, il 17758 A1) 4 K.
(2)  1E SCL [ _LTHRBY B, SDA 7 E AR 722 ,SDA 7E SCL AR AR /E H ikt

(3> Br T HdEM, 12C BLIEARIGE S FILES NERES.
® iLiffi: £ SCL WARE M- T IE, SDA HI—NTF BRI R s & .
® f{FiLf7: £ SCL AWAE M- T IE, SDA H—> ETHEF k4.
® NIEAfL: TR AT . BERIEAR LR B ML),
FERIE 8 MMM 5, SDA KPRt AR VSN ), 78 56 JL AN B
A IIE], U as R SDA Fifl%, SRBZHCE] 7 Hdh .

12C HE IR
K 79 FHLE Bidis B ML

S SLAVE-ADDPRESS W A [-DATA-| A [“.DATA A A |-P
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K 80 ML A ML EE E s

S SLAVE-ADDPRESS R A | DATA |“A7] DATA [.A--P

E SE

(L A AL S 2 AL

(2)  SEHfES
(3)  SLAVE ADDRESS: A LHhHE

(4) IR LA S 2 AL

(5)  R/W A=Ay A ik AL
(6) 1 9L

(70 0NBEA

(8) P: FIfFES

IS ST AR, PP MLARR: S5 A EHUAOE I MHIBIESS 5, 12C B2kt
B AIIEHGR M, S S S i bk ILAC e, MHLRgOE T, B
19 R MHLR: 2 DL IR B0 15 5

ENIT AT HE

SRS, BB EE T, BN AU AR O, BdE A
W, EHRFRKRZE AT 8dE)E, BHERMUCENNEE S, SEmii
AT WA, EHRMIURIE - MEILES (STOP), Rom kel

EIWALYSIES €]

Jraksetbb)E, BBV EE S, AW ENUE MR, HdRrhn 8
B, MBUEEERSE e — A7 8, S B A B MBS 5, BN IR B
i, E A MR BN AEREAE S, WKL A 2% 2

21.5.3 BEBE MK

P rosdfE s, WEHMES SCL mi- T HilE, SDA £k F¥dmniifae, R4
SCL EfK T i8] SDA [ - TR A e A, B EE LR E Al = 2 —
AN Bl K
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K 81 SDA I 7K

soa - KOOI X0 000K
SCL /F____—\____________J/____W\
OO - T

21.5.4 @HMEILES
g BoE L ma L e HiifE S (START) AfEILES (STOP).

82 START {55 7€ X N: SCL LTI, SDA H R Hi P IR HL T e it
START

SDA _________1\\
SCL \\\

K] 83 STOP 155 & X N: SCL AR H- I, SDA HAKH-T- 7] & P % i

STOP
SDA /

SCL \
21.5.5 fh#

ity T2 AU O T BB R . MG BN A, 5 INL
Tk

RAELLTRN, EHAFTEURSMEs . WA EHLATREFE START 15 SN &JE
TRFFI ] N TE R 2R B2 AR —NE R0 START 55 o X PP G0 7 ZEAP e w4
LR AL o

FRBRALNRBEATIN, (B AR, 2 SCL vm, RAENHMSKRE
SDA H PR EME AR, SRHERERERFSRE A, Hikk, WERwAp
TN AP e AR, AT RENS e Th A& i AN A B PR G, Rk — A3
PURIE R, (BRI S SDA SR, WA M ECRIGER, KHE S
SDA #ithi, 75— ENLER A H L%
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K| 84 SDA B} FK
Master1 SDA

N/ 0\

Master2 SDA

1 0 1 0
SDA
1 0 1 0
SN N N N N

7E: Master1 {3y
21.5.6 SMBus ¥ EIhks

RGP 2 (System Management Bus, fiifk SMBus), 45 ) ] 5 () B0 XL 2L
L2, A SEHLER B AR IR AS 7 oK

SMBus # W T EALENR, EEH T LY ON/OFF 54, SMBus y 12C ]
A RL . FEMTHEN IR LR 58 &5, 5HREARES
HiHEAEAT Y
SMBus MEH AL — ML AEFT R, AT SEELBAS AR BC . B AR AR
PR E R RENS SCRF IR, S 2R B8 B SR 0 O — it
SMBus %4

SMBus R & — AN th ITZR MR 5 5, HI TR LEA BBy e e AT T2l e 70 T e
(YR

21.5.7 iRt ENL
Fk% 90 12C WASAETE UL R J LR AR AT AT

HR bR BAL B AR BALT
82 b S AL (AEFLG) B R N
LA 7R AL (BERRFLG) AL 2 — S FP R F45 LE BGE 46 25 A
i R bR £ AL(ALFLG) e AR B B R

MR, Bl R, F— M s Ca Rk, KA
IR AR EA(OVRURFLG) | 8. KZEEURIE S A 2L, /RS N DATA w74, KE
SRR o

ABI B Tlow 4512 b5 £ (TTEFLG) SCL Hifik it — g KA

PEC th#s i iAn EAL(PECEFLG) CRC A%

21.5.8 HIEHFRK(PEC)
12C #ith B4 —4 PEC #ik, it CRC-8 i E#8dcHE 4T 5] 12C $uifs i ok

www.geehy.com Page243



5%, THEESMEAR CRC-8 I A: C(x)= XB+X2+X+1,

¥ PECEN {7 & 1, flifk PEC Thfit, PEC B 12C SR IEI P A B #
T, HrhsE .

21.5.9 DMA =R
R 12C FIEAERAE, JRIZEFAB/NT G LRGN, MCU RS A
BT, HRFRATIEE 12C [ DMA 68, fefs o bk 1 58 i 1k .
DMA Ki%
W HE 12C_CTRL2 #1725 () DMAEN fi7fiifit DMA Bz, 4 R%E A7 AT
(TXBEFLG & 1), ¥t DMA MAEGEIX B HE A\ 5) DATA 277758
DMA #t

WHE 12C_CTRL2 %1729 DMAEN £/ 8 DMA A, 445U 25 17 2 i i
(RXBNEFLG & 1), DMA ¥ DATA Z17 28 B AL 5 3% € T RE X .

21.5.1012C H it
Lk 91 12C FbriER

o T A FhEAL e B 1 i
IR TE K STARTFLG
HRIE TE I VEREHHE (S = ADDRFLG
10 A bk Sk BRI 56 A ADDR10FLG EVIEN
R 5 S STOPFLG
s 7 e BTCFLG
el E e RXBNEFLG
EVIEN #1 BUFIEN
RIE G X A TXBEFLG
B BERRFLG
i E 2k ALFLG
INE=S S AEFLG
R OVRURFLG ERRIEN
PEC 4 PECEFLG
AT Bk Tlow 4515 TTEFLG
SMBus #2# ALERTEN

www.geehy.com

Page244



21.6 FFEHht

T 92 12C A7 A Hu bk bt

FHERAL ik fws sk
[2C_CTRL1 PP A7 A 1 0x00
[2C_CTRL2 P a7 A 2 0x04

I2C_SADDR1 MALHLbE R A7 5% 1 0x08
I2C_SADDR?2 ML 7 A7 25 2 0x0C

I2C_DATA B 75 A7 2% 0x10

12C_STS1 IRAZA7 21 0x14

2C_STS2 RETFE 2 0x18
[2C_CLKCTRL EIREE ke ves 0x1C
12C_RISETMAX MRT 2 17-4% 0x20
12C_SWITCH Ik Sopeas 0x100

21.7 FHEBRIEEHR

21.7.1 #Z#HIFFESR1 (12C_CTRL1)

% k. 0x00
S A7fH: 0x0000

VAL B R/W i3
ffifig 12C (12C Enable)
0 [2CEN RW | 0: Zkif
1: ffifg
{§if% SMBus # 3, (SMBus Mode Enable)
1 SMBEN RW | 0: 12C ##3{,
1: SMBus #3{
2 fRE
fii Z SMBus 257 (SMBus Type Configure)
3 SMBTCFG RW | 0: SMBus #%#
1. SMBus F:#Hl
ffifit ARP (ARP Enable)
0: ZEik
4 ARPEN RW | 1. {fife
WE SMBTCFG=0, f#H SMBus ¥ #% [k Atk
Wi SMBTCFG=1, {{i[j SMBus [ 3l
ffitit PEC (PEC Enable)
5 PECEN RW | 0: ZEil
1: {fifg
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(e

vy

Eiipy

SRBEN

R/W

{FRE ML RS % (Slave Responds Broadcast Enable)
0: %411

1. ffigE

HE: AL 0X00

CLKSTRETCHD

RW

2% AU e ZE K 7] (Slave Mode Clock Stretching
Disable)

0: fiifig
1: 251k
FE MBIV 2T T2V S A I AU P R [ 7 3 4 A A o A R

o

START

KiEFE AT (Start Bit Transfer)

AEEE 1. 7 0, MR RIGAIEL I2CEN=0 i, HE#HE 0.
0: ANRi%

1. Ri%k

STOP

R/W

KixfE LA (Stop Bit Transfer)

AR 1. 75 0 MR IEEIEAI, BEELHE 0; 4R IR B4
PRE, mEAE 1,

0: MKk

1. Ri%

10

ACKEN

R/W

Rk ZARE (Acknowledge Transfer Enable)
RS 1. 75 05 24 12CEN=0 i, R,
0: AEI%

1. Ri%

11

ACKPOS

RW

ficl B B S8 B 25 /PEC 78 (Acknowledge /PEC Position
Configure)

AR 1. 75 0; 24 I2CEN=0 i, HREAERR.

0: FEWCYRTFTII T &% NACK/ACK, PEC &7k T #4127 17
ep

1. BT —NFEREE K%L NACK/IACK, PEC 25E T #4005
FRE R —7%

12

PEC

{#gef& 4 PEC (Packet Error Check Transfer Enable)

EAEE 1. 7B 0; MUMLik PEC 5, BiRIERIGNA. F1h467, 30
I2CEN=0 I}, HBE{FiE 0,

0: &

1: ffifg

13

ALERTEN

R/W

ik SMBus #2## (SMBus Alert Enable)

AEAEE 1. 35 0; 24 12CEN=0 I, fififiE 0.

0: FEjit SMBAlert 51 i AR =7, $2HE Kk i% NACK {55 )5 BB K%
w37 bk Sk

1: IRz SMBAlert 5| I HAMK, $RAEEKIE ACKEN {55 5 BIEY &
T 7 L S

14

(3

15

SWRST

PAFRCE 12C AT ZA0IRE (Software Configure 12C under
Reset State)

0: REfL
1. B, fEENL12C AT RHTR 12C SIBORIS. SRR TWIRE.

www.geehy.com

Page246



21.7.2 EHFFER 2 (12C_CTRL2)
Mz Hbdlk: 0x04
HA{E: 0x0000

BLIE, vy RIW Eiipy

A E 12C 4p45% (12C Clock Frequency Configure)

I BT R TR 12C B, RIAN APB SV ZRE N I
0: £H

1: 25H

5:0 CLKFCFG | RW | 2: 2MHz

50: 50MHz
KT 100100: ZEFH.
12C B2 m /NI AP TR . FRuERL N AMHZ, B 4MHzZ,

7:6 TR
ffifE 4% i (Error Interrupt Enable)
0: %&b

8 ERRIEN | RIW | 1. ffiRELL R AT LIRS 2 A7 28 RO BLE 1 1, K724 1% i SMBALTFLG.,
TTEFLG . PECEFLG . OVRURFLG . AEFLG . ALFLG .
STS1_BERRFLG

{fiaed 4Rl (Event Interrupt Enable)

0: Z&ik

9 EVIEN | RIW | 1. i, LLFAEMPRA #4788 AORLE 1 1, 7 % - STARTFLG.
ADDRFLG. ADDR10FLG. STOPFLG. BTCFLG. TXBEFLG & 1 H.
BUFIEN & 1. RXBNEFLG & 1 H BUFIEN & 1.

ffigeZrhgshilr (Buffer Interrupt Enable)

0: ZEIE

1. iR, DLFEATIRES AR RIALE 1 B, =B+ Wr: TXBEFLG.
RXBNEFLG

{#if& DMA #ik (DMA Requests Enable)

1" DMAEN RW | 0: 2%

1. 34 TXBEFLG=1 58{ RXBNEFLG=1 i}, f§ifs DMA &k

fid & DMA &¢J5 — X f£%1 (DMA Last Transfer Configure)
BLE T —X DMA 1) EOT =& 3 AUt i fa — ki, WA T BN
12 LTCFG RW | .
0: I
1: J2

10 BUFIEN | RIW

15:13 {R

21.7.3 MHUERHbEEFFSS 1 (12C_SADDR1)
{}F?]ﬂ:zf@,ﬂt 0x08
HA{E: 0x0000

BLiR B R/W iR
B ML (Slave Address Setup)
0 ADDRI[0] RW | ks 7 7R, %A e Mkt 10 i, A ik
%50 i
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AL LR R/W Hig
W B MHLEE (Slave Address Setup)
71 ADDR][7:1 R/W
71l MHLHBHER 3 7:1 4L
W B MHLEE (Slave Address Setup)
9:8 ADDR[9:8] RW | bk #5307 B2, %476 Mkl 10 Romt, 1247 2 Hhdik 1
55 9:8 7.
14:10 TR
i B ML K (Slave Address Length Configure)
15 ADDRLEN RW | 0: 7 {3t
1: 10 frtthhEAE
21.7.4 MHUER I %72 2 (12C_SADDR2)
Pzl 0x0C
S Ai{E: 0x0000
DLH 2R R/W i3}
ic B MM hEEE (Slave Address Number Configure)
MHL 7 Attt AU, TS E IR Bk A . XA Fh
0 ADDRNUM | RAW BEAEAT HiR%] ADDR1; XUhEAE = T 5] ADDR1 1 ADDR2
o A V1161 Sl ] PR3 =R a1 e o P R LN T
0: iR% 1 Mtk (ADDR1)
1: H5H) 2 bk (ADDR1 A1 ADDR2)
B EMHL A E (Slave Dual Address Mode Address
71 ADDR2[7:1] | R/W | Setup)
TERH IR bk 7:1 47
15:8 ]
21.7.5 FIEFFE (12C_DATA)
Wﬁ%f@iﬂ: 0x10
S AifH: 0x0000
LB, £ FR R/W HhiiR
I FI74: (Data Register)
7:0 DATA | RW | 7 12C RIEBUF, BERIEMEHES BIX A 274748 1 12C Baliui =
Ty WA B A7 AR S BB I B T B
15:8 7N
21.7.6 WREFHFH 1 (12C_STS1)
e Hhtk: 0x14
S AifE: 0x0000
LR B4 R/W iR
Rk h 52 bR (Start Bit Sent Finished Flag)
0: KKk
0 STARTFLG R 1: OR*E

RGO, R 1, Ok STST %74 155 DATA
FAERS RIS RZAT; 24 1I2CEN=0 i thAf4EiE 0.
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(e

2y

R/W

ity

ADDRFLG

Huhik 3% 5 U IR VLR AR & (Address Transfer Complete /Receive
Match Flag)

MBS 75 el B VT Bl s i«

0: AfEid|
1. Bk

ENUR A RE 3% 2 7 58 il

0: RIEW

1: Bk
AL E 1, ARSI STST A fF4%. ik STS2 el
MiZhr; 24 12CEN=0 i gt 0.

BTCFLG

SERCBIE A HibR & (Byte Transfer Complete Flag)

0: RFEM

1: B

FERACEARIN, ISR DATA 2977 22 P U SR8, LI S
Bl —ASEREEN, BEEE 1,

IEEHERS, DATA TAESATMIEI T, HERIEBAL A A4
MR, FAEAEE 1.

BAhSEiE STST 1785, T DATA %7 ST I 8 5 6 W W b
s FEAER P RS —ANRIGHL fFIRAT, 54 I2CEN=0 B Fif
35 0.

ADDR10FLG

EHLE KL 10 Ardtht bl kbR & (10-Bit Address Header Sent
Flag)

0: KRKik

1. RI%

AT E 1 AEiE STST %7788 1’5 DATA /738 i
FriZfi; 12CEN=0 K fHigd 0.

STOPFLG

1= A A IIFR L (Stop Bit Detection Flag)

0: AAaxilF|

1. A

W ACKEN=1, fE—MRNEZJG, MMHLIE L D8R = 467
W, HEEE 1

BAEEEEL STST 2142885 . X CTRLA 2747 2e k4T B /E i M i%
fir; 24 12CEN=0 i} #1435 0.

(73

RXBNEFLG

Bl Z b 3 A s krE  (Receive Buffer Not Empty Flag)

0: IR N

1. B~ R T

2 DATA aifr 28 R, i E 1.

4 BTCFLG & 11, T4 A 78198 i, 52HL DATA %1%
PRREIH B RXBNEFLG 15

WS DATA ZA788 ITERRIZAL; 24 1I2CEN=0 B fAE 45 0.

TXBEFLG

Rk N hrE (Transmit Buffer Empty Flag)

0: KIEZIMHBANT

1: RIBG AT

DATA 2717 d HI N A 923 I e i 1

BAFEEE 1 M 3 DATA ZA788I, 2L 200K S Rs BB A 25
P35, LA DATA ZF783 EUE A, TERiIZ L
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LI, 2y

R/W

ity

WA SHHE T DATA a7 s Gz RIGHERIG . f&10hhr, B
24 [2CEN=0 I} B Agi{437 0.

8 BERRFLG

RC_WO0

MR (Bus Error Flag)

0: RKRAERLHER

1. KA BEANR

SRR R TRRIEAL . AT IEAL R RO BRI A 1, 3K
15 0 Al Z%AL; 12CEN=0 I £ 0.

9 ALFLG

RC_WO0

TR EE Kb E (Master Mode Arbitration Lost Flag)

0: REAMEKER

1. RAMEZER, 12C B0 H 3Pk [E L
“CERUF R E R RIEZFEN T SR AL
FE 1 BAFS 0 AERRZ AL 12CEN=0 I dREH 0.

10 AEFLG

RC_WO0

N RFRE (Acknowledge Error Flag)

0: RRENZHR

1. RANZHR

HAEEE 1: S 0 A& RRIZAL; 12CEN=0 B fHAELHE 0.

11 OVRURFLG

RC_W0

KA EREhrE (Overrun/Underrun Flag)

0: RE4E

1. KR4

CLKSTRETCHD=1. Hi#iE L~ &Mz —h hfEfFE 1.

(1) MHLEEESC R, DATA ZA7a% i S R st i, Sk
FIFEE GZEARS D, IR RAET

(2) WHLRIERI T, DATA Zifr88iH 5 ANEE, RRERIE
b CHEIMEHE 2 RI%E 2 50, M R4 RE .

BAEE 0 AliERRZAT; 12CEN=0 B A {1 0.

12 PECEFLG

RC_W0

Bt B PEC 4445 £ (PEC Error in Reception Flag)

0: & PEC 4fi%: 7£ ACKEN=1 [I&i FH:0k®] PEC o %k
[5] ACKEN

1: H PEC #%i%: A& ACKEN 24, REHIE| PEC JE#:k
FHR L3R [3] NACK

WS 0 AliERiZAL; 12CEN=0 I H {435 0.

13

(3

14 TTEFLG

RC_WO0

ABI Bk Tlow 5 i%4rE (Timeout or Tlow Error Flag)
0: TCiBmfFEiR
1. RAEMNER, MWRUN, ABLEAL, SRBEREEG KT,
TR Ik 15 1A
LR — KA R, BEEE 1.
(1) SCL fREFE KT 25ms;
(2) F 1AM SCLAKHFH et 1] R ittt 10ms;
(3) W& ) SCL K H-T-4 R il [d] B iHEE g 25ms.
BAES 0 AR %A 12CEN=0 Ff F {7 0.

15 SMBALTFLG

RC_WO0

K4 SMBus i trE (SMBus Alert Occur Flag)
0: SMBus LN, TLEH;
SMBus MHLIES, %4, SMBAlert 5|l H P AR
1: SMBus AU, 7E5II 7= 241
SMBus MWL, W&, 31 SMBAlert 5| HL 22K
ETE(EE 1; 8RS 0 AliERRIZAL; 12CEN=0 B FHE{FiE 0.
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21.7.7 REFHFR 2 (12C_STS2)

s Hbtk: 0x18
2 A{E: 0x0000

(e

vy

R/W

Eitipy

MSFLG

FE M FRE (Master Slave Mode Flag)
0: MHLER

1: BN

FCE 12C R, mErrE 1,

PAR &2 —fifi A7 0

(1) PEAAsIkEAL

(2) BRBEAE

(3) I2CEN=0

BUSBSYFLG

BT EbR & (Bus Busy Flag)

0: BN CLilfE)

1. RZRI CEEERE

SDA B SCL MNKH P, HAEAE 1: P4 1b0 )5, B O.

TRFLG

RiFHERER AR E (Transmitter / Receiver Mode Flag)
0: &R

1: WARRIEFEL (B)

RHE RIW A7 e 5E 7 B

T A2 LR 2k 2 — e i O:

(1) PP IEAL

(2) BRI

(3) B AhHZE LR

(4) 12CEN=0

TRE

GENCALLFLG

MASE A B U E) F ik (0x00) #7E (Slave Mode Received
General Call Address Flag)

0: AR tuhik:

1 YR it

HIBEPEE 1, e LR 22— B HS O:
(1) PeAEfF IR

(2) PAEE RN

(3) 12CEN=0

SMBDADDRFLG

SMBus # # M 5% 20 HE i 2 BRI #h 3k 45 & (SMBus Device
Received Default Address Flag in Slave Mode )

0: RILHIERIAHHE

1: ¥4 ARPEN=1 I, Y#ZRiAthht
R 1, LR &M — i 0:
(1) FPEAAE AL

(2) PAEE RGN

(3) 12CEN=0

SMMHADDR

SMBus # # M U B 3 L 3k 3k A5 & (SMBus Device
Received Master Header Flag in Slave Mode)

0: ARWH| EHLKME
1. 4[EEHHE SMBTSEL=1 il ARPEN=1 i}, Y| FHl Lkt
HHARLEE 1, 32 LT &2 — Bl 0:
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BLI 2K R/W Hiik
(1) P kAL
(2) PPAEELRRIEM
(3) 12CEN=0
A 2 32 Ui ) W b hik DTS b & ( Slave Mode Received Dual
Address Match Flag)
0: U FIf il 5 ADDR1 25 77-%% it A 28 ILFiE
. DUALADDRELG R 1: it 5 ADDR2 25 7 2% B9 N 2 TLAD
LR 1, R LR &z — B 0:
(1) PAEEIRAL
(2) FEEE PRGN
(3) 12CEN=0
158 PECVALUE R 17t PEC 15 (Save Packet Error Checking Value)

4 PECEN=1 I, W81 PEC FI{EFFH/E PECVALUE H.

21.7.8 EHLEF e w728 (12C_CLKCTRL)

% ik 0x1C
2 AE: 0x0000

B

22y i\ R/W )

CLKS [11:0] | RW

B BT P bR AR B8 (Clock Setup in Fast/Standard
Master Mode)

£ 12C Hr#ERE B SMBus B
Thigh=CLKS % TpcLk1
Tiow=CLKS x TpcLk1
12C PRige LA 2
4 FDUTYCFG=0 K :
Thigh=CLKSxTpcLk1
Tiow=2%CLKSx TpcLk1
1 FDUTYCFG=1 K :
Thigh=9 x CLKS x TpcLk1
Tiow=16 x CLKS x TpcLk1

13:12

(3

14

FDUTYCFG | RW

fic B PodE AR T 525 e (Fast Mode Duty Cycle Configure)
Ak 5 S5 23 P =tiow/thigh

0: SCLK =Lk 2

1: SCLK 5=k 16/9

15

B & FA R H ¥ (Master Mode Speed Configure)

SPEEDCFG | RW | 0: #rrfEfizt

10 PRI

21.7.9 BRKLEFANEFFE (12C_RISETMAX)

fmFsHudk: 0x20
HA{E: 0x0002

VAL B R/W #Hid

TR e bR A ok L TH R (Master Mode Maximum Rise
5:0 RISETMAX | R/W | Time in Fast/Standard Mode)

8] B4 2 Teekt, RISETMAX 4y SCL fge ok BT a] Az im 1,
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(e

&% | RW | g

15:6

TRE

21.7.1012C {J# & /74 (12C_SWITCH)

sk 0x100
HAi{E: 0x0000 0000

LI, B RIW Hhid
12C D)4 (12C Switch)
0 SWITCH | RIW | 0: 12C f#/f] 12C1/12C2

1. 12C fi [ 12C3/12C4

31:1

PRE
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22

221

WEPEREREED (12C3/4)

k]

12C SR PR ATED, hETHdEL (SDA) MEATH B (SCL) 41
Jlo X FLZRE SR A B MRS 2 . RSB A ) — A 3tk
W, IFH AT DME N AIE A8 B B & T A, IR T3 T ag . fEPAT HdE
iy, Ve ] AN EHLERMNL. LR AE S 2 bR AR B A1 2E
PSS LR VRZARE M e o BRI, AR ik i i s ARBA N R AL

12C P DATERRHERE R (Bdi# %08 0 % 100 kb/s). Pl (Hdfig s/ Folss
T 400 kb/s). PUEM A+ EEE RN F AT 1000 kb/s). g (dak
F/NTHEET 3.4 Mbls) TigiT,

12C Hfg HX s, RECiERIEL . Ak, md MR
AL R ARAE R i, ERGHEELSLERGT, mER RS
PO AR HE R R A AT (E . 7E 0~100Kkb/s 1) 12C B RG T, Pudi
A ] A AR A e 4 T 5

AR A 1 — AN /& LCD EoRgs. mihiit% ADC Fl k%5 & EEPROM.
XLV Al T B O E RS . K E ey IR, B 12C SR 1 L
i, WHLL 100 kHz (FERRAEFIBRERL R ) 817

22.2 DhRefd

® Wk 12C HiATH: - A ATEHRZE (SDA) FHATH B (SCL) 4.
® .
- FeEREEL (0 2] 100 Kb/s)
- PuliEA (2400 Kb/s) B PR+ (<1000 Kb/s)
gL (< 3.4 Mb/s)
I [R5
F B M 12C HAE
7 8% 10 A gm ik
7 8¢ 10 £ & Ff s Ak iE
ik E AL
ZH% CBUS Hitik (HTIL= 12C 2261 12C 1HHikk)
RAX TN R T
Ab P I AT BE T AR T S A
A 4w #E SDA fR¥FIF A (thp. paT)
SR PR R
LB k1% FIFO iz FIFO, FIFO RN 8, FIFO fr% N 8 fiL

22.2.1 12C i

JE3) (START) AlfEI: (STOP) %14
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HRLE W, SCL A SDA 55 #iE I d 2k LA B A . 2 ENE
TR BRI, BNV RS ZH0E Oy SDA 55 [ -k
#e, BERF SCL OV 1. HENUVEEZ RN, TR HF IR RRE N
SDA £k, M SCL Y 1. FELR R TR sh M L& AR IiC . %L
A AR I, 25 SCL 4y 1 1F, SDA R A ZiFa € -

K 85 iz (START) Fifsik (STOP) %1t

o |: | B
scL: e :
Los o : P
Lo . Change of Data : Data line Stable : Change of Data o : .
Start Comdiion Allowed Data Valid Allowed Stop Condition
"y
Gtk AL B

PR 7 Ak A 10 A7 HbikA% =X

7 SrihbAg 2

1E 7 Sk sg =0, 46720 (RW) BN OB, THEAML. 24167 0
(RW) % &N 1, FHAMLEEEL .

K 86 7 frthhik#g X

MSB LSB

S | A6 | A5 | A4 | A3 | A2 | A1 | AO |R/W|ACK

I
| | Sent by slave

Slave Addres

S=START condition ACK=Acknow|edge R/W=Read/Wr ite Pulse

10 HrHbhERS
7E 10 frhhb g =0, FEWASEIEE 10 fribhl. D RS LT
Br5E o BIRAL (F7 7:3) BHIMNLIXAZE—A 10 AifEsh, BEJG & FWifL (hL
2:1) WEMHLHBEAT 9:8, LSB fi7 (fi7 0) /& RW 7. {&HifhE A& B M
HLHsHE A7 7:0
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K] 87 10 fribhil% =X

Reserved for 10-
bit Address
S=START condition
R/W=Read/Write Pulse
ACK=Acknow | edge

S| [“17[“1° ‘0" |A9 | A8 |R/W|ACK| A7 | A6 | A5 | A4 | A3 | A2 | A1 | AO |ACK
[ [
| | Sent by Sent by
slave slave

12C FEE P RIALE X
FHg 93 12C firse X

Mtk R/IW fi Ei::3%)
0000 000 0 JHRERE I L. 12C SEECHR RS G DX A A AN R L e
0000 000 1 Sl VA
0000 001 X CBUS Hhiht. 12C 2 ix Lt
0000 010 X T3]
0000 011 X T3]
0000 1xx X FEFENL (FEHLD 5
1111 1xx X (23]

1111 Oxx X 10 hr At -
0001 000 X T3]
0001 100 X T3]
1100 001 X (23]
RIEFERBCEN

TNy T A0k A B U A 7T LUR Bl 5 2 2 8] At AL S AT R . AL 32k
H B B2 R A HE B S 2R 13 3K

FRIABJANE AR

T Bl ULy ks A o, R NSO AR ) 7 O S PR o R N UAIE bl AN
RIW f2s EML A MHLUAIE R R 715 )5, AHLERRES L AU IS 5 (ACKD T

Bio MRS AN N, ACK ik, EMLIE R A th A5 1k 26 A b AR 4. AL
WK SDA L RaFAE i fin, DME MU L. VR4 I T &
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K 88 T kikas I NAE 5%

Master—Transmitter
Protocol

For 7-bit Address

S Slave Address R/W | A| DATA | A | DATA A/A | P

‘0" (write)
For 10-bit Address
Slave Address Slave Address —
g First 7 bits Ry # Second Byte A A/A
“11110xxx’ ‘0" (write)
From Master to Slave A=Acknowledge (SDA |ow)
A=No Acknowledge (SDA high)
S=START Condition
From Slaver to Maste P=STOP Condition

Ex;: ey e

WER ENEAE I B RS, A EVERE — N EeE s (B
TEJE =D, =K SRR . UK 2 = B as
AR IERET, XSG — AN F I R MRIEZFERT I 2 To 2

(NACK) J5ilt7+ SDA £k, DME F Rk LUK HF IR (STOP) Z%&At-

K 89 Fidiedt X

For 7-BIT
Address

S [Slave Address| R/W | A| DATA | A| DATA |A|P

] ‘1 (read)
For 10-Bit
Address
Slave Address Slave Address Slave Address
g First 7 bit RS A Second Byte A B First 7 bit Raly A | DATA Iigel
“11110xxx’ ‘0" (write) “11110xxx” ‘1" (read)

0 From SMIaaSvteer to A=Acknow | edge (SDA | ow) R=RESTART condition

1  From Slave to Master A=No Acknowledge (SDA high) P=STOP condition
S=START condition

MR IEGERN BT NE (NACK) JETAFF SDA k%, DUME 32 A8 8% T LUK 5
b2 X ERBFAE, RRRAEE ACK kit 5. 7EEBUT ST,
12C F] LA AN [R5 18] (A% A 5 [l — AAATLIERAS
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TXFIFO HH#AF3) (START) fZ1k (STOP) ME)5 (RSTAEN)

24 TXFIFO &S, ZHAMAELSL EA S —MFIE (STOP) si. WARFEA T
HFhfE, W TXFIFO iy A &5 7 [ RS SN, AR A il s

2, RZIMR. WMRRFHERES, WERREL T AR MEIE, REEE
AR B

R, BT TXFIFO fEAFE N BRI EHIS AT AR N A 12C 19T N

Kl 90 “TXFIFO 7E/E N R i%E4:"12C B 7 &

vl --

'S | p |

SDA P L1 [afa]ala[a[a]a] wacfo]o]o]ofo]o] o] o] oo o]o]o]o]o]o] s 1 l }

| .

scL | B

FIFO EMPTY/, l

Tx FIFO loaded with data Data availability triggers Last byte popped Empty Tx FIFO triggers
(write data in this example) START condition on bus form Tx FIFO STOP condition on bus

WL BB T 2 TXFIFO fEAE Dy st TR 2223t 12C (147
N

K 91 “TXFIFO 7E/E N85 "12C B 7 &

-
p!
I

[a]a[ala]n[a[a] & |so[ofo[ofo]o] o[ o] o[ofof o o] o] ofofwu] |

|
|
|
|
|
T
|
1

N X

FIFO_EMPTY \ [

e \

Tx FIFO loaded with commend Command availability triggers  Last commandpopped Empty Tx FIFO triggers
(read operation in this example) START condition on bus form Tx FIFO STOP condition on bus

22.2.2 ZEHAME

12C LWLV ZA FHIERIER — R b R FE—4 12C agk EAmA =
ML, G SR AS LRI X B o R I A R sh 2k R B 2, NI AEfh HtE
Fro

—HA RS (BlREEEIE 26 TR, R R IR IR AR
R R E T WIS AT, WA HE 8w DA 2

e SDA £ bitAT, T SCL £y 1. 5 — DT MSSHEH 0 I, TS5 E
fef 1, ERMBIFRAEE R B ERMH EHUAT GRS 2E i

BB AR . R BHVARFEALBE R — N B, A AT et At by
B

—HENEE gk ETE R -ANENRIMHE, 12C ¥i5 kA4 Rk SCL
(IC_CLK_oe).
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K 92 P/ T8 fE M2k AP s

I I
| — Y ———————————
DATA1 | | MSB DATA1 loses arbitration
| |
| |
| I Matching data
I |
| |
DATA2 } } MSB
| I
| | SDA mirrors DATA2
I |
|

SDA } } MSB
| I
I |
I |
| |
| [

SCL ‘ |
| |
I I
SDA lines up
whit DATA1
START condition

X T R, RO REA EHUVE — N — A i AR A, A RERE AL
HEprBeo XA 8 A AR i RGBT E L, Rl SN e AR AR 2 A7
% HSMC BT E. T X gmE—r, RA DI aemamE, XRE
FE eE EI AR A RN o B2 ) bk T AR DL K 5 4 R AR 0 Bt
€, Bl ERESA TR TN, WA RIS RN .

HE SR A ABEEAL, 5 2 A AN AL A S SR RS LR SR A X B 2 TR A 78
ARG T

22.2.3 WBhE#®

A BB LA BN E RN R L F AR (S B, S i &It F25
SCL i Blre B rE SCL o (¥ A I A 2. I [F) 2052 I A R A 2
SCL (&5 RIATHI . ZHTNLHG SCL e iedion O i, ENUITaRTHE SCL 4k
RIS TA], JRAE N — AN B R ITT a0 Ky SCL I A& S84y 1. (22, ARy —
LMK SCL Zefhfr0 0, W ENURHEAN R SEARIRES, E2 SCL BT He iy
1.

SRJ, PITA EALHR L I 8], I TR R A A ALK SCL 2l 0. AR
FEWUTHS H FATCAR 8], T ARG P 8] 3 4 ) — N 3B A 55— EMLREA S RS
b, AR AN SCLNoh, i xxx Fras. 2, MHLATELK SCL itk
REFAERMRMIAZE, LR 12C 2k BT

22.2.4 IC_CLK SZEAE

2 12C BB NkrdE (SS). PuE (FS) M+ (FM+) BiEiE (HS) F#%
N, DARAEARAT 12C BN S RAEZ BT E 51708, LR IERAR 1/O I F.

AR B AE A5 W R R
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kg 94 AFEBANKE AR

B FHrR
- SSCHC

Frd (SS)
SSCLC
. HSCHC

PO (FS) [Pudi=m (FM+)
HSCLC
o HSCHC
EiE (HS)

HSCLC

SS. FS. FM+#1 HS & T M&/ Mk
2 12C 1EN 12C EHLTARRS, ERIEMER AL -

(1) SSCLC Al FSCLC & A7 #3H KT LSSSL+7.

(2) SSCHC il FSCHC &3l KT LSSSL+5.

(3)  WRXMHM AL HS, HSCLC 2784 E LAk T HSSSL+7.

(4) R B IRFE LR HS, HSCHC 78 E A ATK T HSSSL+5,
11K 12C EAMRTH S VR (S B R

(1) * LCNT 29172511 IC_* SPKLEN+7 f/IME & 1T 12C #£ SCL M fhiliz
2 JGBR%) SDA Fr 75 I ] o

(2) * HCNT ZA7281 IC_* SPKLEN+5 f/ME A H T 12C £ SCL 1= &
i K55 SDA FEAS T 75 IS TE]

(3)  12C K MERRINBNGAER* LCNT 18, LUK SCL B4R R 3, X
AW T SCLARTHM T EuZ 83| (*_LCNT+D) .

(4) 12C ¥4 IC_*_SPKLEN+7 AN BN w2 *_HCNT 18, LAARE SCL I
PR A X R TR,

SCL =ittt #uZ 5] (*_HCNT+1).

N T SCL £kt 7 JE Uk 2= ‘T 2L spklen+2IC_clk JE #AMIAEIR,

ZIE A FE AR L F0 SDA F1 SCL 1A% 1) Al Ym FE W AR 4151

B2 12C YX5) SCL M 1 2 0 i, BI5gk% SCL miff ], &r=4 =/~
IC_CLK FAMARI N4 aEiR . Rk, 12C REfEIE S /s SCL AR [H]
N9 IC_CLK JAM (7+1+1), T/ SCL &l a4y 13 4 IC_CLK
JAH (6+1+3+3).

VE: 12C THLA KK SCL AL eI TRI AN 5] 52 SCL £k iR _E T i [E] AT B it
[, WA AR, Biyde:, SCL b THAITR B 5] 2 28 05 X 21 1

A, U

10 IXZh a5k

o CirifHE
® SCLZ LMEHZE, F5%
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K 93 TR BN ) 24

Impact of SCL Rise Time and Fall Time on Generated SCL

P

I/ 1 I/

Ic_clk_in_a/SCL \ | \
\
|
\

[ [
e L o
HCNT +1C_*_SPKLEN +7 __| | ||

\
\ LCNT +1

SCL SCL SCL
rise time fall time rise time

SCL_High_time=[(HCNT + IC_*_SPKLEN + 7)*ic_clk]+SCL_Fall_time
SCL_Low_time=[(LCNT + 1)*ic_clk]*SCL_Fall_time + SCL_Rise_time

22.2.5 BAEMER
22.2.5.1 MHUERELE

P E
NG 12C FTEMNE B4, BPATLL T D%
(1) JBIH0"5 N CTRLL 783 4L 0 SREEF 12C
(2) 5\ SLAADDR %788 (f7 9:00 VAT E MHLHLEE. X2 12C o7 1 Hhhik

(3) BN CTRLO #ifrday, PAIRE SRS ARL Sk (7 781 10 fi7, 38328
3MEEE) B 0"E AL 6 (IC_SLAVE_DISABLE) FIK“0"5 A1z 0
(MST) , FENMEATEH 12C.

(4) #EAE CTRLL #2806 0 R E AN“1"3Kk)A H 12C.

BN RIEZRERAE
gk BRI —A 12C FHLTFHE 12C FEREGER, 12C e N8 RIERE, IER
A LU DI
(1) 55— 12C ENLES) 12C 1L, HHuhk5 12C ) SLAADDR 74725 41 1
ML DT AL o

(2> 12C BN AEHIEIF R fr T ), LR IIHAE R R IE 4% -

(3) 12C A RRIF Hlfi (RIS ZfEaIEE 507D , FFOR¥F SCL &Mk, BT
SLFRPIRGS, BHRBAmN . ME BT INTEN [5]% 7% (RRIE 778D
WEANO, ThEM T RRIF S, T A A A A0/ B A e i A2 P Fa 7
CPU 47 RIS ZF 1785 1 € B
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(4>

(5
(6

(7>
(8>

® iffE s RIS [5] (RRIF Ay B BN 1 MIEHR LR

RRIF H B 1S R A

® RNJEAF UL AUELE L 12C L4,

® e aFE RN 12C BeALFR ) etk SCL B8 IR 10 £%5. i
1, %F 400 kb/s, ARG 25us.

R AE R BB R 2 7, K% FIFO ik B R 5dE, W 12C 5

Tx ABRT 1l (RIS ZA7a8 47 6) LA AKIE FIFO Al IH £ . g

Tx-ABRT i e, BT INTEN[6]Z178% (TAIE fipB) ik E N

0, NEWEHMHITNER (W L—Priid) SRR P RIS 7

1795 o

® fEIRNL 6 (TAIF) HEE v 1 IS BCL g A A5 R Fr e A i TAIF
BT

® ML

® T FH 1) E B R R RLIEAUL T — D BR G RIS[B) A7 4748 BT i R B[] )R

PRSI S N\ DATA #ifray CHILROBEALL8)

TEREFHEATHT, AR LZUERE RIS ZF4745 1 RRIF FI TAIF Fikr (4350
SN 647 o W RRIF F/E TAIF il ik, 8424 RRIF &
TAIF Ry 2 BCH 1 I, RIS SAF 8 TSR C 48T

12C B SCL AL 5715,

EHLATCLES K EHEE) (RSTAEN) 26178 12C 4%, sk =ik
(STOP) MR F 2R,

FZA WL AR A E
YFEL ERH—A12C EVLGRE 12C I EHIERT, 12C 789 AHLHZ RS, $AT
DL D IE:
(1) H—/12C EHLH SLAADDR 4728 H UL 12C Mgmhkrgmit a0 —A4

(2
(3>
(4>

(5>
(6

www.geehy.com

12C 1&5i .
12C #f\ A& e IR AL s R 7 7], BAERAH 12C 78 3 MHLER AR
12C BUSAEH 71 I L B R b X

12C J& H RFFIF Hhlbr (RIS[2]7 74%) . BT INTEN[2]ZFa5 % E N 0
SOk TFT WENKT 0 KIME, iR RFFIF FWrC i, AW
STS1 ZF 78 I B AT — N ERFEF. 23 (RFNEF) #E N 1K
STS1 FF A7 L HGRAE D A A RE S BT B FH ) REFIF Hh 7 16 55 250
k.

BAF AT LA DATA ZFZ 88 BU7 (A2 7:0)

FH—NEHT LB RIXEHES) (RSTAEN) %&£ 12C ¥4, ik
EfEIE (STOP) &R 4.
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MEAHT M EEERE

TERRIERT 12C B, BT fE 4R & s 2 AR ), s — AN 5 A ML)
FIFO KM Nz FE EHLEEOE R . M MHL (WRIEER) MRS HZ RN (F$
W28 MR, MRIEZRR TXFIFO W iZ B E £/ — /N4 H . 12C # A
KALFE TXFIFO Ao £ f8d, DA G SRR SR AT LEEAS 5] & FR T 4% B0 R 3k

HGIEANECR
R, IZTEER TAERHR TXFIFO H{URCE — Mk HIN, 785 R HE iz 7 5 A
HORFEIR AT REE .

XA 12C T8 HMRIR AN A 2R o RS RE EAUH A M LAIE K15
i, 1ML TXFIFO A %, 12C £E K g K it (RRIF) R H44T
TRIFAEARAL,  FFAESUE A& R AR BN AT 54580 5 A\ TXFIFO.

IR RRIF b, H11 ISTS #4362 5 (RRIED #ikE N0, A4
B AN FE P R EGE RIS & A7 81 E . #5402 6 (RRIF) kB BN
1[0 RIS FBERAE, UK HALN S5 AT R RRIF A W ) S5 R0 5

RRIF @ A BEGE R I 51UAC R, Srpir—FE, IR H b i 55 A B e
(ISR) 2GR . ISR SEVFEK — N FTEENFHE AN TXFIFO. 7E[3 T
fefmizx e A n], AR BN EJG — 7, AL ATEOR 1 RRIF, [
NENUIELETERE 2 EE

AR FSEHIE AL EHLIEETE R A n PSR, 225 ATk

12C JFigREFERy, LU n NP1 E TXFIFO, e ENUR eAF NS4k
Paimaie. Bilhn, R ESRE EHERIA O ERE B TXFIFO A n] il B %L

¥, 12C WMLt = 4k 82 P ImRE BN IR . AT EOR SCL AT IRIFRAZ B AR
tH RRIF.

IR EALE N 12C BRI n AN, HAEAB KT n P NS AN T TXFIFO,
2 ML TE R IETE R n A7, FHUK S TXFIFO 31 20T A7 2 A )+
B

12C A=l —MEf IR (TAIF) S4F, DURR TXFIFO fEAR6I T fiEkr. /7 %
ACK/NACK Itf, RIS NACK, Az EHUAIAG e f iAo . e, ML
FPRESHLUR AR, 15ER TXFIFO R R Bl . AR S 4] FIFO JreE
REBEES SR Bk, I TXFIFO f N A5

22.2.5.2 EMEERIE

BRI E

BN 12C BENL,  HARGmAEA i hbAs AR T FHEEM 12C B OL T AT BAASKT B 2.
111 LS SRAE S 2 ik 145474 o] B e AR I 24

(1) 7£ CTRL1 HFA745MI42 0 BN 0 28 12C.

(2)  BEHERNMINL (B2 3) I, BN CTRLO 2 7% LA B MIRAE L H ek
WA, (7 2:1) , IFRE 12C AL 7/10 A7 50 XA L5 .
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(3) BHEFHR 12C #4 S N TARADDR 271788, ‘BiffER 12C H3h,
T H IR (General Call) b2 itis7 17 (STARTBYTE) 4. 12C
FERAIER (7 6788 10 A2 34 BT EE B MAM A7 7B (fr
12) .

(4) BCEM TRl L. # 12C Fr i EARRS S N HSMC Zrffas. ARG
T R 51 E o

(5> ¥ 15N CTRL1 Zf##1I62 0 F5H 12C.

(6) BESNERILT| DATA TFAF 8L H 7 RIAEHE . R DATA 2774
FAE 12C B RIS 1, WIZE 12C AR R, BE &2 hEE 20 X 1)
TH BRI R

22.2.6 RIEHPH|
12C A4 v g FE R HDHIB 4, 754 12C M2 HExT SSIFS. HS Hixt 2
k.
BT A NS S (SCL Hil SDA) [UiH#3e., S ME S 8E — AN
T (SCL 1 SDA). IC_CLK A& r ULk F S e, I FLAE T
ZH 8 IC_CLK (R4 IR 56 W f K B R
BN SR AN, BRI S B S, ARG ST N, Sl
PAF Hed— i 5
NG S IRFEEA, HIENTHASARNTHERE. MRS, A E
B E SRR, R B A TR . FEAS I 2 4 NS 5 R S B /T,
R AL EH R,
AEHBESE BT BUIRME 2 T, MAE S HRRAER . SRR, 5
PP E B I, ERES NI E E . RS IR, ERR
I F NS S R
XTI T N 8 A, T LLEEE APB B HHMTERS, (HE, WA 12C
AR ENEANT. WRMESIREAARTHRMEZE 1; REHRE T 1S
SHENE 1.

22.3 A FesHiht Rt

Lk 95 12C3/4 ZF A7 2e bk mi b

HHBL £ s it
CTRLO P 5 17 4% 0x00

TARADDR H Fr il 25 77 4% 0x04

SLAADDR ML 75 A7 8% 0x08
HSMC TR A A 0x0C
DATA Hds i & A7 4 0x10
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FIRE Hig s ik
SSCHC FRAEHEE 12C B8 SCL ik B A 748 0x14
SSCLC PRAEEE 12C B 8h Y SCL AR 14 77 2% 0x18
FSCHC P A5 A + B 12C Ik SCL o

(AR Eaea:d
FSCLC P A5 A + B 12C B8R SCL A 0420
(AR Eaead
HSCHC FEE AR 12C B4 ) SCL s v 33 /748 0x24
HSCLC EEAE L 12C BB SCLARAL T 475 7 2% 0x28
ISTS HHIOIRAS A AR 0x2C
INTEN rh A e o A7 A 0x30
RIS JR g T WIS A A7 4 0x34
RFT K% FIFO BIE % /725 0x38
TFT PRI FIFO B fE 27 17 % 0x3C
ICF T BRAE A A0 rp I 27 A7 2 0x40
RFUIC B RFUIF 5l 25 77 4% 0x44
RFOIC kR RFOIF ik a5 17 4% 0x48
TFOIC & Bk TFOIF Wi 25 77 % 0x4C
RRIC B RRIF 175 77 4% 0x50
TAIC TR TAIF 9 i 75 17 2% 0x54
RDIC % RDIF Wi 25 77 4% 0x58
AlC R ACTIF ik a5 17 4% 0x5C
STPDIC & STPDIF i 2517 2% 0x60
STADIC i kR STADIF H I8 2 47 8% 0x64
GCIC THP GCIF Hlbi Z /7 4% 0x68
CTRLA1 JE B AT 2% 0x6C
STS1 RS HFAER 0x70
TFL Ri%k FIFO fFEarfAds 0x74
RFL R FIFO TR & 114 0x78
SDAHOLD SDA i K25 17 a8 0x7C
TAS B L T A7 A 0x80
SDNO A BMHLE AR NACK 27 f78% 0x84
DMACTRL DMA F i &5 17 % 0x88
DTDL DMA JIEH A B 27 77 2% 0x8C
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HFHBa ik AwE bk
DRDL DMA Ui B~ A7 2% 0x90
SDADLY SDA % B 5175 0x94
GCA ACK 3 IR 2577 8% 0x98
STS2 JA RS TS 0x9C
LSSSL SS. FS 3i#H FM+I UGN IR H1) 75 77 2% OxA0
HSSSL HS S Ig I BR il 25 77 28 OxA4
224 FHEBRIIEHR
22.4.1 1EHFFS (CTRLO)
mFsHbE: O0x00
HAi{E: Ox3E
oA 2K R/W ik
T A 8
XA ] 12C EHL
0 MST R/W
1: BRAERR
0: ZEA A
12C #AFHE
X7 42 12C AR R 7E 8 N 12C A RE i
B WA ARG Ik AR S R AR XSS DA E 23t M
WEImFE, DRAE 2 T A i A ol 308 L 0 2 T R
2:1 SPEED RW | H. ZHFSFRmEME A 138 3 250, A7
THMETE BTN 3.
01: #EREZ (100kbit/s)
10: BuEiE (<=400kbit/s) EiH#EE+ (<=1000Kbit/s)
1. &R (3.4Mbit/s)
brike =R
3 SAM RW | 0: 7 fz3-hkp=t
1: 10 fr FhbAER
4 R
TV K% R AN
0: AEXFFEL MK IE
1. XRFERRGMAE
T8 A5 AT DAZE 78 24 MU K 3% RSTAEN., — e 2 (- MHA K
Frab RSTAEN{HZ, 7E—L& 12C #fEd il T RSTAEN, #£
HEH BN, 20 FREFEHIT LT I8
KiE—AEIEFY (START BYTE)
5 RSTAEN R/W
PATATA e U
A
PLZR A7 3 AT T B
1 FH 10 7 HbdEBAT 3 BV
JEHEE L RS IR START ##t RSTAEN, #{E#i0 L
12C %1, WRPAT Ld#EE, B SHEE RIS AR 6
(TAIF).
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LI, vy

R/W ity

6 SLADIS

RW | A% 12C R EEEH T eI ENHEEZ G, &Ll

fEREMMLIR 2
0: MEAHEH
1. MBEHZE

W SR ML, X EWRE KRB EMNL. BINTELL
T, AHLERFAR (BATEERS) . WRETGEEEER
SEHE, R E N 1. WRE TR (AHLEERD,

12C RAENENISAT, ANPFATAEMFH ZEMNLEI A

7 DSA

RW | 0 (%] DISABLED): ML=kt STPDIF ik

MR T
1: (J5/H ENABLED): HZigigmbl, MALEIK H STPDIF A iy

FERCER MR F-HEE, wE DSA=1b1, MIEMHAZ K H
STPDIF HI7, BNz MALIE A i ACK ke S iR A 5-4ik
STPDIF N AL Stk 5 M hhl: (SAR) DLECHT A B o

8 TFEIC

RW | 1 (JH ENABLED): TFEIF H gzl 4 pl

XA TREIF thrfE R, W RIS Zrf7ds Tk

0 (%] DISABLED): TFEIF SbiffIBRiNAT Ay

9 RFFIE

R | 1: (JEF ENABLED): ¥4 RX_FIFO it i 2k

A EEH] 2 RXFIFO TR 12C 2 B IR Fr a2k

0: (%:H DISABLED): 4 RX_FIFO g vii th

10 DSMA

R | 1: (JSH ENABLED): HA XM FEHEIER G H STPDIF Hlk

FEERAT

0: (%%H] DISABLED): Mg FNL2EisfE, 5 STPDIF Hilkf

31:11

IR

22.4.2 Hirsht&FHFEE (TARADDR)
Shif: 0x1055

ALHR 2R R/W i
X AATAT EHLE 5 1 B An
7E GENERAL_CALL i, IXEefy 24l 205, Wi g
8:0 ADDR rw | START_BYTE, CPU Hifi ZEXfIXLAIE A K. a1t ADDR fl SAR
' R, WAEEE CEE 2K, {5 FIFOs fE MM W3, Ry
HoRHORE. RFRT, AR TN PRGN E %
A5 e RaeEis — A ML.
WK GCEN 7B N 1, NWZATE/R 12C R PATT LR IHFTT
e
10:9 STA RV 1. START_BYTE: #IAF Tt
0: GENERAL_CALL: J"#= it
EAMLFE R A B AT RS 1D, BCH AR (General CalD), i
hEY (STARTBYTE) 4.
11 GCEN rw | T gEFﬁ ENABLED): JiH GENERAL_CALL 5; START BYTE {£%i
fUE Y
0: (#%H DISABLED): #tH] GENERAL_CALL =% START_BYTE 1%
W mE
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Page267



VAL ZFK R/W ik
L 12C VNN, XAMACE LA 7 A28 10 A7 F- hEE 0T a6 e ik
o
12 MAM RIW 1: (ADDR_10BITS): Fhk 10 fifkitk =
0: (ADDR_7BITS): T4t 7 fifkhiks X
31:13 R
22.4.3 MHitt#FE (SLAADDR)
s ihdit. Ox8
/51315 0x055
brig | B | RIW iR
2 12C 1N MNLIZATHS, SLAADDR fR4EMHLHIE . XFTF 7 frFht, HAEH
9:0 SAR | RW | SLAADDR[6:0]. L7 f7#s HAETEdEH 12C BN 'S, ZE XN TR EN
0 i) CTRL1[0]FF /7 2% . HEBN TEANLK.
31:10 R
22.4.4 EMihEFFE (HSMC)
mFsHhbE:. OxC
E’fi{g Ox7
1R 2K R/W iR
AT B AR AT 12C HS R AR HIE . HS B ED 2R 8 f7f3
(00001xxx), AHFMFHEEHE HH. A EVLEH HHE— R 300,
2:0 HSMC RW | EFR—AN12C B RS L, wJLURMELZIE 8 Ml R EHL.. HRMEM 0
B 7. IEFEAELIFIRE 0, BN R, ILEFEMRS RASAELE 12C o
WE, ZFEONRNTRE N 0K CTRLI[0]FF8E. HEHN FEATL.
31:3 R
22.45 FHEmLSHFFHE (DATA)
fmFsHhbE: Ox10
SA{H: 0x00
PLRg | &F | RIW iR
-0 | pata | RAW XA TS TR 12C B2 F BRI EdE . 725 N AR EUZ AT
' o BEBGZALR, IXELALIR [F ) E 2 12C 0 U R B .
A HR AT AR R PAT S
4 12C FRHMHLUET, B SEEIT M. HEE NN, #2H5 .
L1E TXFIFO HigN—AN S iF, XA X B A a4 . 78 MRS 5
AR . AEMKIERT, ‘0" RN EA L DATA R EISE . 1E5
8 ovp | w BIXAIES, ERAZICATE LR A2 R O FH iy 4 2 g i B AT — A ik
BelE, 2S8574E TAIF 1l (RIS FA7A83HI4 6), FIE TARADDR FA745H0
711 (GCEN) C#iERR. RIS RRIF 5k “1" 5 N iZfn, T4
KA TAIF FH#7.
0: FHIEIEZTEI EE5AmL
1. EiEEm4
9 STOP | RW | %7 35 i) Bied 5 1AL Sl B i
31:10 3]

www.geehy.com Page268




22.4.6 FRAEEE 12C 4P SCL BALTEEF 74 (SSCHC)
fmFeHbdl: Ox14
HAE: 0x190

ALz 2 R/W Eipn

TEHATAER] 12C MRS 2/, DO E A FRS, IR ER N/
i (/0D BIIF. UhZF 728w B AR T SCL B8P a3 s 16
o HREZER, HSHIC_CLK SR E".

PP R AETEAE A 12C #: 04’5 (CTRLA[O]Z/Z28 8 00 HEH
MTBANLH. fERUERN 6;

i PERT AR IR B /N FILEE, mRRE R EE, MR REEN
6. X T APB_DATA WIDTH=16 f1i3il, ZmfLii75f TR 12C K1k
Wt fEde s BB, BAUCHRERRMZETT . e ST T

31:14 RE

22.4.7 FRYETEEE 12C BPeh B9 SCL &L 25 (SSCLC)
Mz Hbdt: 0x18
HAiE: 0x1D6

Brig, R R/W )

EHHTARAT 12C B SS 20, LA E LA, IR ERGHAN/
fi (/0D B, LAy /78 B BARMEHE T SCL B B il S a1k 16
fr. BRELZER, HSWIC_CLK MFME", WHELRHAAELET 12C
13:0 CNT RW | #0845 (CTRL1[0]ZF /748N 0). HEBH TFEANTLI. w/MUE
R 8;FEAF R LAR 1L B NRENT e, iR EE, R BN
8. XI-F APB_DATA_WIDTH=16 {1 it, Zmf2IiT s TR 12C fIE#
PelEdew BB, MUK R TR, REX R T TR

31:14 {R

22.4.8 REMARNBPRE R 12C FF8FH) SCL Bt ¥ & F8 (FSCHC)
frAsHill: 0x1C
E’fi{ﬁ 0x3C

B Z2y i) R/W D)

FEBHATAEAT 12C S LRFES 200, LR BT, DR ER K
N (/0D I iH]. ShaF 728 B Yol e Podi+#=0 ~ SCL i
THERTI = 16 AL, BRI T HF &% RS START BYTE
ok General CALL. fHREZER, HSHIC_CLK AL E”. F
13:0 CNT RW | 88BN 0, AN H e, a7 a8 HaefEatH 12C BN '5
(CTRLA[O]ZAF 24 0D F/INERUA Y 6; 1 4F AT LARG 1L B /N A
FfE, SRR ESEE M, WiE N 6. X APB_DATA WIDTH=16
RIBETT, GRARIT AT AR 12C MIERR EAR S B, DA mfis
R T RJEX B BT AL

31:14 fRE
22.4.9 REMARRNIPE+HER ) 12C B8HH) SCL {RALHHE &F 7 2$(FSCLC)

fmFsHuhk: 0x20
SA{HE: 0x82

13:0 CNT R/W
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BLIE, vy RIW Eitipy

FEREATAEAT 12C MR H S 2 01, LA E WA, LR
N (VO F[a]. 25 A7 25 1 B PO e i+ 0T SCL b
TR IR 16 0. ErEPUE T AT k% 31 START BYTE
= General CALL. HXHELZER, S M IC_CLK KR E" . HHF
2NN 0, AR, LA AR R RIEE A 12C B ON RS
(CTRL[0]ZF /785 M 00, HEfBil FEANTR. B/ RAEN 8 1
AT UARG 1B NN F U AR, SRR i B A, WIS R E A 8.
%tF APB_DATA_WIDTH=16 KJ#tit, ZmFEiiFn i 12C KL
B EE . BARRBEBALH 7T, SREX AL T g R
WRAENT 8, W E s 8.

31:14 RE

22.4.10 FEAER 12C MH4h i SCL Emifrit S 72% (HSCHC)
Az ihdt: 0x24
SRifE: 0x6
R 27 RIW ik

HEHATARAT 12C BRFHS 20T, BDHRBEILFELRS, DR ERY
AN (/0D BFA. Shar A7 e B E Sl N SCL I #h it ss
M 16 L. ES“IC_CLK SR E". Hhafras s BEIRT &
#%. 100pF Jn# i A 60ns; 400pF fn# v 120ns. ML 7E8s 5 A1
N0, BRNHEE. WEHFFSREESER 12C B#NNRS
(CTRLI[O)Z fZ#%8 00, HEBR TEANTLN. m/NMEBUEN 6;
T ] LA IR B NN F IR E R E, R E R EE, NR& R EH
J9 6. %1 APB_DATA_WIDTH=16 [\t a5t T i
12C MIEREAEE T B, DA BERRMZEST . ARG LA F
T

31:14 fri

22.4.11 BiEME 12C I8 SCL {RALTHEFFEE: (HSCLC)
fmFZ k. 0x28

13:0 CNT RW

13:0 CNT RW

SAE: 0x10
Az AR R/W R
TR 12C BERFHSS 200, LIR BT, U RIER
N (/O) BFAl. har 4788 W B sl T SCL I Bh i 203 i1k
16 i, ARELER, HSM “IC_CLKHRRE”, WLHFFHEE
Bk 28, 100pF In#kis >y 160ns;%+-F 400pF n#if v 320ns.
130 ONT RIW WHGAREMN N0, AR, EFFE RS 12C 8O 4

5 (CTRLI[0]F A48 00, HEBER TEANTLR. m/NERIEN 8;
B T] AR IR S5 T U E M, W RE B, ML EMEN
8. Xt APB_DATA_WIDTH=16 f¥it, mEIiFxtTHifk 12C #
IEH AR A, DA BRI T SRS X AT AT
o WRMEANT 8, NWITHEEEESCH 8.

31:14 {R

22.4.12 H RS HF 74 (INTSTS)
Tﬁa%%iﬂiﬁ 0x2C
HA{E: 0x00
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(e

ey

ity

RFUIF

5= RFUIF A7 RIVEANFE IR, 55 W RIS,
1: RFUIF FRW b Fig sk 4
0: RFUIF F i T ATESRES

RFOIF

% RFOIF AL TELRHtiR, 52 W RIS,
1: RFOIF F Wb FiHaIRASs
0: RFOIF Wb T ARG sk

RFFIF

5% RFFIF A RIVEANTE IR, 55 W RIS,
1: RFFIF FFWrab Fig sk 4
0: RFFIF FiribFATESIRE

TFOIF

Hx% TFOIF A PEgmiiR, %2 W RIS.
1: TFOIF Wik FiEshikEs
0: TFOIF b FATESIRE

TFEIF

5% TFEIF AL iy Edifig, 20 RIS,
1: TFEIF F Wit FiGshR &
0: TFEIF fFliab T AiE IR A

RRIF

% RRIF LA, 530 RIS.
1: RRIF b +iEsRE
0: RRIF HliabFAESRAS

TAIF

% TAIF SL IR, 52 0L RIS,
1: TAIF FRlrab FigsiREs
0: TAIF H Wb TGRS

RDIF

2% RDIF S vEgniiR, &2 0 RIS,
1: RDIF b +iEsRaE
0: RDIF Wb FAiEsIRAS

ACTIF

% R_ACTIF AL anitii®, & W RIS,
1: R_ACTIF it TiE sk
0: R_ACTIF HliabFA GRS

STPDIF

5= STPDIF £ HE4uflik, &5 W RIS.
1: STPDIF F st TiEFIRAS
0: STPDIF H Wl F A G sRES

10

STADIF

5% STADIF L7 e, %20 RIS,
1: STADIF Wit FIEsIRES
0: STADIF it T RIESNIRES

11

GCIF

% GCIF S vEemttiik, 20 RIS,
1: GCIF F Wb TiE sk
0: GCIF Flrib T RIEIRE

12

RSTADIF

9% RSTADIF Sz HIvE4nHEA, 5SS RIS,
1. RSTADIF F kb TiEsIRES
0: RSTADIF H b FAE SRS

13

MOHIF

Hx MOHIF 7 [vEdnitiik, %2 W RIS,
1: MOHIF HisFiEamiRzs
0: MOHIF i+ ATEsRAE

31:14

3
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22.4.13 HfERE 8% (INTEN)
ks Huhl: 0x30
HAi{E: Ox8FF

ALz ZFK R/W R

EAPIAE ISTS Z3 A7 & A RFUIF il
0 RFUIE RW | 1: fiifE
0: %l

XAMIALE ISTS 272 H i fE RFOIF Hlkf o
1 RFOIE RW | 1. fiifi
0: Z&1k

EAMLAE ISTS Z /sl RFFIF T,
2 RFFIE RW | 1. flifE
0: Z&ik

XAMAE ISTS 2rff et ffiAE TFOIF HibT.
3 TFOIE RW | 1. fiifi
0: Z&k

IXANPLAE ISTS Z5 A7 4 H L fiE TFEIF Hilbi
4 TFEIE RW | 1: fiifE
0: %k

XAIAE ISTS FAEes 68 RRIF H i,
5 RRIE RW | 1. fiifE
0: z&k

XAMAE ISTS Z 74 EE TAIF F187.
6 TAIE RW | 1. fiifig
0: %&£k

XAIAE ISTS T 788 i RDIF H i .
7 RDIE RW | 1. fiifE
0: %%k

XAMIAE ISTS arfEas 4 e R_ACTIF ik,
8 ACTIE RW | 1. fiifg
0: 251k

XML ISTS Zif7dsHfise STPDIF i,
9 STPDIE RW | 1. fiifig
0: 2%k

XAMLAE ISTS 5745 ffi i STADIF 1l
10 STADIE RW | 1. fiif
0: %k

XAITE ISTS 2 ffas i RE GCIF k.
11 GCIE RW | 1. fiif
0: 21

31:12 R

22.4.14 [RIEHWrIRAEFFE (RIS)
{)H?Jﬂ:ziﬂﬁt 0x34
ShifE: 0x00
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VAL B RIW b
R X A2, A B2 I\ DATA 25 fr 2% BB IR
GEPIX I E . R AR (CTRL[0]=0), XA LR
Femgon, BB FRENEMREHIAN T HRE, H
0 RFUIF RO 12CEN 2509 0 i, sheh i .
1: RFUIF F it FiEshikas
0: RFUIF H1ifib T AIESPIRES
W X O e 43R0, M E 2
IC_RX_BUFFER_DEPTH, Jf:M4k 12C #8057 —1
FA ., 12C HiAIX— 5, {H FIFO 3 J5 B2 i AR r) B
s E . WM AE R (CTRL1[0]=0), XAMREFE
1 RFOIF RO s, mslEmasms RSN IRRE,
I2CEN 7454 0 B, XA Wit i
1: RFOIF H it T 3R
0: RFOIF Wik T ARGk
FERE P X ik B BT RFT 2R 28t i RFT BE A 1%
B B XHURTREN, @ ashiERe. mRE
HugizEH (CTRL1[0]=0), NH RX FIFO J: AR 7 7E & ¥
2 RFFIF R BEF; HIt, RXFIFO #ifi. —H CTRL1 {2 0 #i4miE N
0, EMCHEBIERR, AT HREL PGSR 4.
1: RFFIF Wb Figshik2s
0: RFFIF b FAESIRES
U AL 2B X R 2 16, I HACFE 3 E i 5 N
DATA %7883k K —AN 12C 4, WIZEASE X E .
I AR, X MRS ), BRI ESMCRENL
3 TFOIF RO BEAREIRA, 4 12CEN 25 0 i, SLep s,
1: TFOIF Flrib- TG sk
0: TFOIF Wikt FATESIRZS
Hi4E CTRLO ZAEash /) TFEIC ##, TFEIF sk
TR
2 TFEIC=0: X &% X AL T8k T TFT S /78 F &
BRBRERN, ZMREN 1.
X TFEIC=1: &M X AL T BU& T TFT W78 F &
BRGNS, ZARRE N1, JEEER T B a4
ISR B N 3 o7 25 A7 2 ok /5 (A5 5T
4 TFEIF R MLE R X R B0 AR, B4 B EhERRE
2 CTRL1[O]& B A 0 I, TXFIFO B kil I {5 4£ 7 B 5
&5E (reset) d1. X B[ TXFIFO & Ii&H $dE,
XA BN 1, BT R LE EREHLE MRS IE
o UAFEEMIES), 12CEN=0 I, XMIERE N
0.
1: TFEIF bt FiEshiikds
0: TFEIF Wikt FATESIRZS
2 12C FE Y MRS 2T A — A 12C EHLREM 12C SEEL
Pald, ZOEEE N 1. 12C ¥ 12C BRSNS
(SCL=0), HEIXANFUWIFEIRS, XEMEMINCEH
W RAE I BAE AITAE BT hh . A BRS04 25 N 3X A e,
5 RRIF R SR J5 44 sk 0B S N DATA %4758, 7EACB BN
IC_CLRRIF Ziffds )5, XA EN 0.
1: RRIF ikt FiEshkaEs
0: RRIF kT AiESPRTS
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oaE:

ey

R/W

ity

TAIF

EALRRWIR 12C 1 —A 12C Ki%2:, AResERT R
3% FIFO WA MTUAEEME . XA BLEE vT LUK AEAE 12C FHL
L, WATBUEAESE 12C MHLE, B4k,
ZIXAMLEE N 1, TAS Z7 s fior B 1L &2 A R
A,

TR 2 TAS ZFE A ERER AT S S B P LR, 12C
R EERNET TX_FIFO. 7EIar {7 5% IC_CLTAIF 2
A, TXFIFO fREFIZFRIERAS . PUTIEREZ )5,
TXFIFO v A2 K 15 APB 4 10 5 2 3k 774 .

1: TAIF Wb FissiReEs

0: TAIF HIiabFA G SR

RDIF

XA RS ISTS F 4725 4 1) RDIF H1iff .
1: RDIF W05 i 54 52 i
0: RDIF ik 5 iz

ACTIF

ALK 12C WEsh I RFFE R, BER'E#iEkk. B
Jiiknr AR e

2£H 12C;

SH AIC &8s,

BHL ICF %1748,

RAEHENL
—HRXARRE, TR E, BRARERXIAE
Z—RiERE. B 12C BIHUR N E K, XM ERER
NIETHA R FR R E, XRPARL FHES,

1: RAW_INTR_ACTIF ikt TGRS

0: RAW_INTR_ACTIF H ikt FA G SR

2 12C 7o MM RIEARIS, R ENUAHIMERI ST, W)
BZARERN 1. RRAETEERNERGE AT, RonEm
CA5E .

1: RDIF F b FiE sk

0: RDIF H Wb TG ERAS

STPDIF

TRRREE 12C BN LRETEIE (STOP) 41, A&
12C R MBERIE R EHR TFiEfT,

75 MBS R

R CTRLO %7741 DSA=1b1, Ji4 STPDIF il i
MBI T 1 R .

ER: R POE A AN, iR DSA=1b1, N MHLA
2R STPDIF Hrlbr, BRI iz MHLIER A= i ACK S B
KL A S 4k

STPDIF WX AE LS ibl 5 Wbk (SAR) DLECHS A B
15 CTRLO /£ 2t DSA=1b0, M| 4 STOP DET
Wr, A RS S

HEERAT:

R CTRLO %7728/ DSMA=1b1, STPDIF il A &xfE
DN EL A

R CTRLO %7751 DSMA=1b0, M EHL 2 HiE
3, #& Kk STPDIF Wil .

1: STPDIF H1 b FiG sk

0: STPDIF Wikt T RiGzhR#

10

STADIF

feor 12C 0O LB/ RAET ) (START) BLEH S 3l
(RSTAEN) %14, A& 12C £EMFRIE & EARA T IBIT.
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fr 1 B R/W iR

1: STADIF H Wb TiEshRaE

0: STADIF Wikt +ATEIRE
REEHCEE R A Szl B . E 3@ 5
F12C B4 CPU 321X GCIC ZA7#s Iz 0 Wik e 1k,

A ORFFBCEIRAS o 12C K USRI B RO A7 E Rx Zeh X
11 GCIF R | i,

1: GCIF Filrib TiE3IRE

0: GCIF Hliib FAESRAS

F8R2 12C FEMBER T 0E L IEAE SR, RE S
12C #:0 ERAETEW G (RSTAEN) %1, X4
IC_SLV_RSTADIF_EN=1 i3 . {HERHEZE, TEmEm=
NETERR AR AR N, ARYE 12C WM, fEHE T B2
12 RSTADIF RO | wimsimsn. wmmin . SEmRmRmn, MURR
FHER ML, B 12C R4 E R RSTADIF Hilkr.

1: RSTADIF F it TG sk

0: RSTADIF FWtabF AyEshRAE

fR7R master 2 B R B, TXFIFO 2% . 04
I2C_DYNAMIC_TAR_UPDATE=1 Al

13 MOHIF R IC_EMPTYFIFO_HOLD_MASTER_EN=1 i 5 H.

1: MOHIF F1i7 2 iEsh
0: MOHIF f i ARiEsh

31:14 R

22.4.15 ¥ FIFO R{EHFE (RFT)
fAs il 0x38

S AufE: 0x00
bing | & | RIW b

Wl FIFO BB fik & RFFIF sl (RIS & A7 #s AL 20 K 4L,
KT ULAE Ak h . A 20T 0-255, (HRBEAFA o VRIS E R E AR
TRWXIRERVE . WERZRIFE, SRR R b X B RIRE . B
0 W& 1 /MBI, {4 255 %8 256 MuiEE.

31:8 {R

22.4.16 k% FIFO R &FFES (TFT)
fkshl: 0x3C
SAE: 0x00
Rk | %% | RW 3k

Ji% FIFO Bk TFEIF i (RIS FAFa AL 4) /N T B %
T TS L 0-255, BN PR 2 B RER BN R T X ERE )
o MBEZARIXFEM, SEBRIMERG R X PR RIREE . {6 0 WE 0 ML
BIME, 1H 255 %8 255 1 HIME .

31:8 {R
22.4.17 Bk GBI P BrEF 78 (ICF)

Tﬁa%%iﬂiﬁ : 0x40
HAifE: 0x00

7:0 RFT RW

7:0 TFT R/W
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i, 2 R/W Eipn
BRI 5 A7 4 IS R AL & R . AT sdob e A0 TAS 774748 o XM A
0 ICF R | iEFREEAE BRI AW, (EETERR AR n] TE BRI T .
HKIFHE TAS 5, 2% TAS FA7E AL 9.
31:1 {758

22.4.18 7&K RFUIF 1% F% (RFUIC)
Az Hbt: 0x44
HA{HE: 0x00

oA R FR R/W b
0 RFUIC R | SHUZ AR LIS RIS 21728511 RFUIF HR i (f7 0D,
31:1 R

22.4.19 &% RFOIF F1 i %724 (RFOIC)
ks Hdl: 0x48
S E: 0x00

1R 2K R/W ik
0 RFOIC R | StHUEH AR LUIER: RIS 47251 RFOIF Flkr (i 1),
31:1 R

22.4.20 &% TFOIF & 7E8¢ (TFOIC)
fAsHidl: 0x4C

FAfH: 0x00
Brisk 27K RIW #id
0 TFOIC R | UL ZF A7 35 LAE R RIS 27474511 TFOIF il (fi7 3).
31:1 (23]

22.4.21 &% RRIF B 7% E% (RRIC)
Az itk 0x50

HAfH: 0x00
BrIs e RIW ik
0 RRIC R | iHULZH 74 LLER RIS /7441 RRIF Il (7 5)
31:1 (73

22.4.22 &K TAIF i ¥rafEs (TAIC)
fmisbl: 0x54

HA{HE: 0x00
Ll KR RIW ik
TR A7 2% LLIE R RIS 2R 723 A TAS 2347231 TAIF ik (fiz
0 TAIC R 6). XML TXFIFO MR/ E BARSBR Sk, M it
TXFIFO #HATHE Z BN, HXRiEMK TAS HIRH, WEZH TAS
ZAFEEH) MSTDIS fiz.
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ALz 2 R/W R
31:1 R
22.4.23 15 RDIF F1ii&FES: (RDIC)
A ihdt: 0x58
SA{E: 0x00
B, ZFK R/W R
0 RDIC R | HU AR LIS RIS 22 7E43 11 RDIF d1i¥r (fir 7).
31:1 R
22.4.24 5% ACTIF F1Hr 57 (AIC)
ﬁﬁ@f@ﬁt 0x5C
SA{E: 0x00
ALHS ZFK R/W £}
W 12C AEE3), MEEh a7 83 7E B ACTIF i, @it 12C
PRERAE S 2R AR AL T BIRAS, MI4k82 % E ACTIF AR lifiz. 40
0 AlC R | BARyizEH, HHAL ERAHEEsn, W oS w
o U Z 1722 FH LAZREL RIS %1725 1) ACTIF sllRRES (fif
8) [HifH.

31:1

IR

22.4.25 i5K: STPDIF F W& 2% (STPDIC)

Az thdk: 0x60

SArfH: 0x00

B, ZFR R/W £}
0 STPDIC R | iZEU 2 228 LTSI RIS 972241 STPDIF i (f7 9).
31:1 R
22.4.26 {&EK: STADIF Fir&f72% (STADIC)
Az ihdt: 0x64
HA{HE: 0x00
LA ZFR RIW Hhiid
0 STADIC R | #HU 72 LUE R RIS 17251 STADIF Flr (£710).
31:1 {R
22.4.27 iE% GCIF & 78 (GCIC)
A ihdt: 0x68
HA{E: 0x00
AL, ZFR RIW ik
0 GCIC R | U %728 LLIE R RIS 27281 GCIF Wil (2 11).
31:1 LR
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22.4.28 A sha 4% (CTRL1)
1)%%2&@13]}: 0x6¢c

SA{E: 0x00
VAL 2 R/W ik
2R B 12C
0: #5f] 12C (TX 1 RX FIFO f#8E4E CHERIRET)
1: BH 12C
2 12C TGRSR, WATTUARE. HiE, DBIERFR
IEffZER 12C. 7E2AH 12C#5idHHEE T — M2 . 22/ 12C i,
0 I2CEN RIW S RELNRIE:

TXFIFO #1 RXFIFO il

76 12C #EAE W (IDLE) &R, ISTS 274728 HPREALY
IRREBIN

INRAEHOE R, MR RS RUE, e LI B AR R
WX AR . IR IEERE, 12C B e 24 5T 1 (AR B 45 1k
MRS, I BATIAME .

WEIFE, e s s .

0: FubREshEkd ke 5

1. bR ETERAT

W B AL, AT AR RS R R 12C . B R EETE
1 ABR RW | BB RH (12CEN) BB AL, 5005 20 1l
(ABR) fiffMEME N, — B EBMLEESR 1L, T
Pk, FESERCARTERE, EEES R A STOP FRklHT
TXFIFO, SAJETEH ILEEIEZ J5 1k E TX_ABORT Hlli. H1E477E
R R E BhiERR

1: Bl TXFIFO A % EAkhn, Wb 12C agk B3 nf%

#ir.
0: 4 TXFIFO H 55— AN mT I, HafAE 12C B A3
2 TCB RW | FFaktE%.

TEREAE TXFIFO A7 (STS1[2]==1) HEHNA T HRRE
(STS1[5]==0) IfBLE TCB i, &fFIEEHHATHS. £ TCB
PERBEE 2B, APITATATHE TXFIFO Hiif)ar %

31:3 R

22.4.29 RAEFFa (STS1)
W‘H*ﬁziﬂﬂt 0x70
HA{E: 0x06
TR R, H TR AR RR S FIFO R, RAETF R LI
AEFTIHER . 2517 B Th A AR T — A B R . 245l fE CTRLY %47
SRIORL 0 N 0 25 12C I iz 1 FOAL 2 BE B R 0, £ 3 RIS 10 Bk E A
0. HFIRANIMARSHLAIH, 12CEN=0 it 7 5 FIfL 6 i E H 0

Ll KR RIW ET DY
12C IGEPRES

0 ACTF R | 1: 12C & TiEsRES
0: 12C b FZE IR
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ALz ZFK R/W Eipn

Ki% FIFO Kif. MKki%EFIFO®GE— NIl NTEMENEE, FIFO %
1 TENFF R IR

1. TXFIFO K%

0: TXFIFO %

Ki% FIFO 524978, Ykik FIFO 524 s, wEMAL. LEfs
) TFEF R —AEEANG LB, FHRLEE. XAMIEBAE R .

1: TXFIFO %

0: TXFIFO A=

B FIFO A%, MBI FIFO @& —Nak A4 H I % B bz 24k
3 RENEF r | FIFO N, EREREER

1: RxFIFO A%

0: Rx FIFO %

B FIFO 5240 24 Receive FIFO 5240, & B T, M8k
A REFE = FIFO W& — AL AT BN, EHIT .

1: RXFIFO j#

0: RXFIFO k3%

FEHUEEPIRE . HENUR LT 2RISR, BB AL,
5 MAF R | 1: EHAZERH

0: EHAN

MHIESPIRZS . BMHIA LT 25 (IDLE) RZSH, #WE AL,
6 SAF R | 1: MIAZHN

0: MHLZIN
317 e

22.4.30 X% FIFO FEZF 3 (TFL)
ﬁﬁ%f@iﬂ: 0x74

SEAME: 0x00
VAL 2R RIW b
3:0 TEL R Ri% FIFO WEE =
AERI%E FIFO A 8 E .
31:4 e
22.4.31 Bk FIFO FFEHF 74 (RFL)
fm# HLkE:0x78
HA{E: 0x00
Az 7 ZFR RIW Eip%)

Bk FIFO ¥ &
AR FIFO H A RBE B = .
31:4 R

3:0 RFL R

22.4.32 SDA 4R K& 7% (SDAHOLD)
{)H?Jﬂ:ziﬂﬁt 0x7C
Eﬁi{ﬁ 0x01
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VAL 2 R/W Ei )

15:0 TXHOLD RIW 4 12C T’E?yﬂiii%&w, PLIC_CLK A AN AL 5 B T 1t SDA
R3] ]

2316 RXHOLD RIW %mcﬁ%%&%ﬁ,umglKﬁﬁﬁﬁﬁﬁﬁﬁﬁmaw
AR 1]

31:24 fREF

22.4.33 RiEHILELFGFEE (TAS)
fifsHull: 0x80

S AE: 0x00

Brig

Z2y N

R/IW

(P

AD7NA

U7 BiRoR Master 4T 7 A7 GRS, R IE R AR
BHAEST B IN -

1. bR 7 Aotk i) NOACK A Y

0: RApUtHIE

AD10NA1

e Brdg o Master &b 10 fr SabE=, 3 H AT
MHBLEEIN 10 Azt i 75 7 1.

1: TAEFTMAL ACKed 10 fr itttk i) & 75

0: 13 MMLIE

AD10NA2

I LR Master 401 10 230k, JFHi% 10 47
T HERIH A IR A BOA AR T LI

1: TEATAT AL ACKed 10 {7tk f 745 2

0: AmRL,

TDNA

W B R EE R T B BENB S HAETIA, T
L R AL R T BRI, SRR Bk Bk e
TFEMALHITIN -

1. P HEMNLER ACKed i

0: #ShkMHL ACKed 1E4m%RE

GCNA

HFBEERERR TR 12C &K% T —1 General
Call, 2k _EMATAT MHLESAHAIIN 1% General Callo

1: AR AL FI L ACKed i
0: G MHLEL ACKed it i

GCR

WFBFREEA T 12C Ki% T —4 General Call,

{HFEH ¥ General Call 22 J& 515 4 FE A S 2830 B
(DATA[Q]#E N 1).

1: GCALL Ja#: &2k

0: GCALL J5 R 8 2515

HSAD

WFBEIORENL TR, I H Ol R ERE
CHERITAD

1: & HS #58:0F HS 1RG5 41k (ACKed)

0: 7£ HS #izUF HS EMRRL A S sk E] (ACKed) -3
FAMFAE

SNR

T BEOR ENURIE T — IR (START) 7745, H
IR EIIN BRIT ).

1 RMEE L 75 ACK

0: AT EIF4HF 1) ACK
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(e

ey

ity

RNR10B

WrBHR R E S (IC_RESTART_EN fif

(CTRLO[5]) =0), FFHFEHLLL 10 £ F-htA k% —

MEFEA

1: MEH AR, FHURELE 10 A F T ik
HY

0: FFrAshZEHR, EHARELE 10 7T hE i
B

MSTDIS

e BeRoR PR B 7E AR A T S sh MR -
1. FH /7 MASTER 22 i) 2 s SRR
0: H/ AR MASTER 22 1IN i3 30 EH1AE

10

ARBLOST

P B EHLERME, WRMIE T TAS[14], W
MRS FRAT

10 BRI R AP
0: TERMALHAS AR E R R DR

11

LFTF

EATFBeAe ' ML R — M98 4, TXFIFO HiFTE
— LR, RS ML —A TAIF JR BTk R
TXFIFO H 1) 1H £ 4

1: MHISKRECEE$E 4 5 mlHr TX-FIFO R I A7 E e
0: MHLFREETE A 5 ET TX-FIFO " FI B 20

12

SAL

b BUAR R ML R A
10 MHLERAFH
0: MHBLARZ KA

13

SRI

b BER IR ML 58 AR
10 MHLEREGE AR
0: MHLAREEHSE R

14

USRARB

Wb BN MALAE FLE R EN LA EE i 2% T B2k
I 5 TAS[12].

1o MLEREL

0: MHLAREREL

15

FLUCNT

2 400 T 5% i ) IS MR 2R SR £ o B R AL K,
FH 1 DATA 2747411 CMD (fi2 8) 5 A 1 i,

10 MHLIR AR SO A B A AL

0: MHLAR B EE S OB T AR B A AL

31:16

(73

22.4.34 £ MV LEIE NACK F775% (SDNO)

ﬂ%i%ﬂﬁht: 0x84

S AE: 0x00

i | AF | RIW Eiipy
£ NACK.
XA NACK A A R A AE 12C R NRNAS IS OL T« W RILH 2B B
1, ERBEAESMCE] MR 71 R 2B NACK; R, B f&mpl bk,
0 | NACK | RW | IR B EAE A S PR BN T X . SHF AP EN O, ERAEILR

2644 4 1 NACK/ACK .
Ox1 (ENABLED): ME:as B 2 K 4 & NACK
0x0 (DISABLED): Mzl Usc i Ja 15 & mi M
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g | Z# | RIW Ei )
31:1 R
22.4.35 DMA #=#i| % 7% (DMACTRL)
fmAsihdt: 0x88
SA{E: 0x00
bR | B | RIW R
B DMA EH: A8 AR FIFO DMA i#iE.
1: J5 4% FIFO DMA &
0 | RXEN\RW o s FIFO DMA i
VER: FAFACE DMA B E HEE N 16 (Al 32 47;
K% DMA Ja . A8 /2R &% FIFO DMA JfiE.
] EN | rRW 1: J&H FIFO DMA i@i:ﬁ
0: %24 FIFO DMA #j#.
FEE: HABCE DMA o 58 8 H[eh 16 L1F0 32 £
31:2 e

22.4.36 DMA Rix$E P& f-as (DTDL)
Mz bk Ox8C

SA{E: 0x00
oA 2R R/W iR
K% FIFO W ZHEUNTF ST XML T B R BN R IEEE BT, XA
2:0 DTDL | RW | fr#Bed=iil fEHiZ 4 & H DMA &R H-F. The watermark
level=DRDL.
31:3 1751

22.4.37 DMA #:WH#E B P& 72 (DRDL)
w2 Hbdk: 0x90

SArfH: 0x00

B, L RIW R
2:0 DRDL RIW B FIFO W A 7 BOR T IX AN - BeFg 7 ORI 50 /P, XN Bedss
’ HFEOE 4 & DMA 53R A B, The watermark level=DRDL+1.
31:3 R
22.4.38 SDA # E & 17#s ((SDADLY)
s Huhk: 0x94
HA{E: 0x64
fris, &R RIW HaR
SDA % &
8:0 SDADLY | RW | @iyt fi # [ 4EIR Ay 1000ns, #54 5%+ 10 MHz [ IC_CLK i
%, SDADLY M iZ#iZRFER1E 11. SDADLY /N i #i AME A2 2.
31:9 R8s

22.4.39 ACK EHMI&HFSR (GCA)
kil 0x98
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EA{E: 0x01
VAL ZFK R/W ik
ACK & FH iy
MEE K 1B, 12C 7R E] General Call UL ACK #H4T WM . 7
0 GCA R/W | ], 12C ¥ L NACK M o

1: N General Call 4= ACK
0: ~ General Call 4= i NACK

31:1

PR

22.4.40 JH RS HFHFE (STS2)

Az thil: 0x9C

SAE: 0x00

BLris R

R/W

iR

0 I2CEN

I2CEN Status. XM 2 gt s H 12CEN _EIRE)FI1E
1. B 12C
0: M 12C

1 SDWB

ZAT A R F AL

AR 2R T CTRL FAZA ML 0 N1 BN 0, i ik THTER
BOESMNLERE. 2 CPU [ CTRL1 A8 S A 0 iR E AL, [F

i

(a) 12C MIZFE T MU R 2% S p bk 27 o

(b)  SRHIZEFEEMU M BN E Mt A 7777 . Ml 1 1,
12C #EANTE 12C FE5 AT — IR T R HI AT 7 — NACK, TEig 12C H
&5 12C (SLAADDR ZAE#%) H R NHbELHAD, sz e 51E
CTRL1 W E N 0 Z Bi5E A 1 &M E M AR AERL

R WREFE 12C EHUE 12C 2L EEHIS A E (NACK) Z A& ibfE
f, JFH CTRLA[O]®E N O, IMAXAMIBEEN 1. HEHCH 0, FHL
EBEL 12C BRI, 12C B NZEH

VER:Z 12CEN (2 0) #¢3EBCN 0 B, CPU AJ LA 22 & BUX M

1 (ACTIVE): MMLTEIS B 25 H

0 (INACTIVE): MHLFEZS K i 25 F

2 SRDL

MALBW IR F 2% (Slave Received Data Lost)

AR T CTRLT FIAZ 0 A1 BEE N 0, M 12C H&biieliod k31
MEHCH 1, 12C SRS S T — A ki) 12C £ (RE LR
Huht), H12C 4 E S 2 i, BMEREE 735 2 4% NACK R,
R G RE 12C EHLE 12C HHLE NACK &4z BT bAE 1L (STOP)
FpE& LA, HH CTRLA[OIE N 0, MAXMIBIEERN 1. ik
BN OB, 12C #AAZEH, BB S 5 BSR4 1 B o B .
VER:Y I2CEN (52 0) #EEECA 0 Bf, CPU Af LL& 45 BUX Mz .

1: M RX Hdi £k

0: M RX#IEALSZER

31:3

(73

22.4.41 SS. FS B FM+RIENH| R #5778 (LSSSL)

% Htik: OxAO

Eﬁifﬁ 0x05
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B

vy

R/W ik

7:0

LSSSL

R/W

FEBEATARAT 12C B Hi 55 2 0, IR E AT, DI ftfa
SEIBAT. ILEFAFES I E SCL Bk SDA 1771 A&l ig 4, it
FERA BRI RF ] (LA IC_CLK A &), 9578
HRETE 12C AN i 'S, XT38 0 1) CTRLA1[O]
T FERR SN BN BUER EIER 5 N
BT, Al B, SR REN 1.

31:8

735

22.4.42 HS RIEMNH|FRH] 2728 (HSSSL)
fmFZHdlk: OxA4

SAME: 0x01

B

ey i

R/W

i7p%)

7:0

HSSSL

R/W

A A S AE B ATAEA] 12C MRS E, DU IRFE 2 f 1
fEo ZAFHFEELE SCL ui SDA £ fy 2R A6 18 45 L e i 1) £
KRG MREERTIA] (DLIC_CLK AR &), IhaFr7as HAEsE 12C £
CAAH M g5, S8 T %8N 0 1 CTRLI[0)F A48, HEmMEEA
TR BANEREN 1; AN LS ANFEDNTFIE, tEREY,
SERBEN.

31:8

(3
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23  BATAMEEO/A EEHEEDO (SPIN2S)

23.1 RiBEWR. HEHIR

ik 96 RIEEFR. 4i5Hk

LR B WXHE
i A AL Most Significant Bit MSB
BARA AL Least Significant Bit LSB
ESUIE T INIR PN Master Out Slave In MOSI
FEHHAN N 5 Master In Slave Out MISO
FRAT AP 2R Serial Clock SCK
AT HE Serial Data SD
FE I e Master Clock MCK
Tk Word Select ws
ik e s ) 7 1 Pulse-code Modulation PCM
A 3 Inter-IC Sound 12S
Rk Transmit TX
L Receive RX
- Busy BSY
23.2 i

SPI £ 7] LAEC B N RE SPIMUHN 12S =40, BN TAELE SPI#i=, 12S
53 AT DL B4 D Re D) 4

FATAMBE T (SPD 424 7 5 SPI B3 A Bt AE A 2 Tl g, Se VRt
SAMNBBRAA LT, XL R A 4707 G815, AT DAUCAE T ENLEE ML
.

o EESEE I (128) SCREDURFESbRHE: KA 128 drdE. MSB XS Frbri
LSB X} 55 #ritk LA PCM #nitk. EFXU @M, AL TAEE £ .

23.3 X ERME

23.3.1 SPI :E4HE
(1) BA 3 LN LRI AL ENUN A ERAE
(2) 2 AT (o AR S 2k T i AN B LIRS A
(3>  iEFFE 8 ArEiE 16 Akt
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(4>
(5>
(6
(7>
(8
(92
(10
11>
(12

B % E ot

BRI RIERIEIRE, w7

HA SPI BRNRSHR&E

EMBE I PREIELE, B ATk 18MHz

BF e (P A PR AN AR A7 1] 2 72

HHRIF Al wfe, e MSB B# LSB fE A
FBAE, DL CRC 45745 2 AT il & Ho e
HA7 DMA &I HEa i 2 4

WA CRC HEAT A ROEFIRLR:

23.3.2 12S F=EHHE

1
(2>

(3
(4>
(5
(6
(7>
(8>

BARTIERE (BURIERRID 2R

DU o AT 4
12S KAIHbRAE
MSB %} 55 bk
LSB X} 55 #wifk
PCM #Fxife

Ak 16/24/32 S d K &

16 firEk 32 ALt imiE K

st b P T G

16 A A7 4% FH T X Az
Hedi 77 17— H A2 MSB 1E5G
FOEFFNLHF DMA TRg

23.4 SPIIhEEHR

23.4.1 SPI{ES4&H#R
£k 97 SPI (S 2L Hik

B MR D
FWAA: SPI N ai

SCK | pizs. sPI B
A WA, BUCERE

MISO | Mik#&: HithsIi, RiL¥in
BRI M B
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5 PR ity

FBa: s, REHdE
MOSI M. BAGI, SR
BT ERR R A B

A NSS #3: NSS 5l iy e .

TR NSS #ixl: Jy NSS firth, H 3K,

NSS KMl RVFERME 2 FE,

MBLAAEE NSS #: NSS 5 5 W B NIRRT, M NMHLR T IEE S .

NSS

23.4.2

B BiE = AR LA AR it
I AR I AT B AR AL 2 SPI_CTRLA Z7 47 #% 1% CPOL #1 CPHA 7.

P i CPOL /&458 SPI Ab T2 PIRASHS, SCK 55 H 55,
® CPOL=0 i}, SCK {55 1E % IR MK T
® CPOL=1HK}, SCK 15547 E%s WIRA N E P

IS i ARAL CPHA 2 5 K (1 R AR IR 1
® CPHA=0 I, MOSI = MISO £k - iIM5 545 = (E SCK IR Bh ki) %7
BOBW KT
® CPHA=11I, MOSI =5 MISO ¥ £k - iIM5 545 2 fE SCK IR 4 £k )1
BODW KT

AR A7 CPHA RIS BBl CPOL HIANFPIRZS, 7T LAKE SPI 73 i DU A s
Fav

etk 98 SPI ) PU i =X,

23.4.3

23.4.4

SPI = CPHA cPOL KreEmz | 2R SCK T4
0 0 0 G eub; iR
1 0 1 [OF (eukit] i T
2 1 0 (i EA ek fICHLF
3 1 1 k- veubi; e T
B ik =X
WAL E SPI_CTRL1 Zf7as 1 LSBSEL 7, €=~ MSB fE4tit 2 LSB £
Je.

WL E SPI_CTRL1 ZF {743 ¥ DFLSEL i, k4572 8/16 i #id it =itk 47 k&
BRI

NSS

A NSS #ia: AL E SPI_CTRL1 /74 SSEN i Rik$ /o sl sl 25 1k
B, AR NSS {55 HiFH1 SPI_CTRL1 741 ISSEL f74K5)).

fifE NSS i
® JhzlNSS fitli: SPI AT LA, fEfE SSOEN £z, NSS 5| i
AR, SPLK: B sl A MBI,
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® M NSSHti: FVFHRIEAEZ I,
23.4.5 SPIER
23.4.5.1 SPI #R
XA A, 76 SCK 5] i~ 5 47 i

TR E
® il ® SPI_CTRL1 %734 1) MSMSEL=1
® EidALE SPI_CTRL1 {74 H1¥) CPOL #1 CPHA i, EHEM It FiAH
7o
AL E SPI_CTRL1 747 #s ') DFLSEL A7 8/16 A7 E 4 i =
® EilfilE SPI_CTRL1 %47 4% LSBSEL 42 LSB 4t47i4 & MSB
AT
® NSSHLE:
- NSS 5| TAEERALEL: SAEENT, 7FEEENM WL N
(4L NSS 5l IR = s AU, HE R E SPI_CTRLA
Zi e SSEN 1741 ISSEL £
- NSS LEfrHnti#h, FEEE SPI_CTRL2 Z 7#+1 SSOEN
B
® [ilE SPI_CTRL1 % {724 SPIEN fi, {#ifig SPI

EERAF: MOSI 5| 2 E i H, MISO 2XdEimA
23.4.5.2 SPI MR,
EMAER T, SCK 51 BEIEIA 3= 8 A& R IR f B 47 B el

M B
® it ® SPI_CTRL1 %4744 1) MSMSEL=0
® HidfCE SPI_CTRL1 FFf7#sH11¥) CPOL Ml CPHA i, Mt FiAH
(A
® HidfCE SPI_CTRL1 Ff7#s 1) DFLSEL firik#% 8/16 A& #amiitk =X
® HidALE SPI_CTRL1 #Ffr#s LSBSEL 4%/ LSB sL17ik 2 MSB
AT
® NSSHLHE:
- BEEEESUR . AR SS BRI BERE W AR T NSS 5] L SUN K R
- AR B SPI_CTRLA FF/7ds i) SSEN £ Rk ISSEL
fir
® [ic® SPI_CTRL1 #fF#+H SPIEN £, {{ifE SPI

EMIER A MOSI 5 2 EdE s, MISO 5| 2 %k fa
23.4.5.3 SPI FEN Tilf5

— 2B BRI — 2 M AR LR
o il % & SPI_CTRL1 %7721 BMEN J& 3 b =
® ifiid % E SPI_CTRL1 %1725 11) BMOEN i35 il $iedl 26 /2 i N\ b =2
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® SCK 3| i Nt sh, &4 d ] MOSI 5] L %dE, W& hfE
F MISO 51 i s

23.4.5.4 SPI ) BA TS
— 2RI PR — K B M SR £
R, SPI R H sl s R k%

FURIER
® WA AIE S EAR R (ERUT R MOSIE WSR2 MISO)D
® LI RIS AT LU E B 1O A (BT & MISO, M T2
MOSD.

Rt Alg
o T, flifg SPI H3h S, 5k SPI_CTRL Z {7451 SPEN {if
A AT RE e it , R 7 ZEE BSYFLG fridls (—E A 1),
® M. NSS fuZ{kEF, HE SCK mf#ifkrt, SPI&—H#E
e

Rt A b ar s % 8 SPI_CTRL1 %-/728H RXOMEN £75%14] SPI % H! 1
e, MO, BEBMCARIESIE (ERR T MOSI, MR R MISO), ] LIME N H:
BIRE A
23.4.6 SPI AR T g RiEMEWOSE
Ftg 99 SPI iz T

B RE el
F IR A LA BMEN=0, RXOMEN=0 MOSI ki%: MISO #:1ix
Eara JEARETIC SN BMEN=0, RXOMEN=1 MOSI A fH: MISO #ik
B AR A Kb AR BMEN=1, BMOEN=1 MOSI ki%; MISO A
F A X e SO = BMEN=1, BMOEN=0 MOSI AMEH: MISO £k
M2 9 AW TAR BMEN=0, RXOMEN=0 MOSI #1, MISO %%
MV B [ e SO BMEN=0, RXOMEN=1 MOSI i, MISO Al
BB IR ) kAR BMEN=1, BMOEN=1 MOSI A, MISO kix
ML IR [ e YA 2 BMEN=1, BMOEN=0 MOSI #15, MISO A fEf
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K 94 4 TR AR

FigE
SCK
MISO
MOS |

NSS

A 4

A

A 4

Fig&
SCK
MISO
MOS |

NSS

Mg &
SCK
MISO
MOS|

NSS

K 95 L TAAGER (NSRRI, MHLAIRAIE)

A

FigE
SCK
MISO
MOS |

NSS

A 4

Mg &
SCK
MISO
MOS |

NSS

K 96 f TRIIERE (EHLAKIE, MHLEEBO

A 4

Y
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K 97 X[ £k

FiRE M
SCK > SCK
M1SO > MISO
MoS| | MOS |
NSS > NSS
23.4.6.1 AEBEERRIE HER

R RIE
FTERRARCE G, SPIBUAEREIRIFAE T INIRES
FRGT: S AN EIRWER R et ARSI R

MAET: SCK 5L/ SCK A5 5T aEEAS, S ItFEIN NSS 5| Bl s FAifk, &
BRI CHAREIHR AR AT, B OREE DR AT B AN RIEZE M XD .

SPI Rk — AW, 2 B AR EHE S X 2R A7 b, 2 eI
IERIEEE . BUEWURE A5, TXBEFLG B 1, WIRFHEES KEHIE, &
-7 B4 5] TXBEFLG=1 [f] SP1_DATA 2178 5 A% . (TXBEFLG bR 2
MR 1, BAEE).

HEEik
FEHHEFGL 2 b BSYFLG frE 2 —HE 1.

FERAPEIS B 5 — ANy, BRI R Kl MRS o7 2 A7 as AR 1A BRI R P X, ¢
B RXBNEFLG fri&, @R A7 4 (SPI_DATA) Fh ¥t TR EE

WX R, R EE T SPI_CTRL2 #5785 RXBNEIEN i, B2
A, FESCEEE 2 )5 2 B 3hiE R BSYFLG #5i&.

23.4.6.2 EINBA T HIEN T RIEM BB

FRETHENTHER
® HHiEE| SPI_DATA Z174s (RIXZME) &, THAEEIEEY.
® SPIRIESE I EHRET, BN RIEE MR BB TR, %R
I 405 B AT A3 21 MOSI 5] R
® MISO 7| JHI_F S a3 HRIUT 4 5 A7 4515 31 SPI_DATA 254725
(B g rhas) .

FRAERFSCHE RIS AT o
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B T R TR
® NBLAALILEINHE S, MOSI 5 I BLES — BRI, THiasdEte
i, ZJa BRI IR BIRS AL A AE A
® SPIJIEH Ay, Bli WIS asfeik B AL A7 as . 148
I ER AT R A% 1 21 MISO 51 I .
® A LARILAE SPI T BT Rt < AAf IR 5 N ZERIE I %L
.

LA R0 AT 1

FINFEE T REN T RIEMBPCTE
(1) fdfE SPIFith: FLE SPI_CTRL1 #1785 SPIEN=1.

(2) BB NERIEAEIES N SPI_DATA Zfis, £&% TXBEFLG
—+=

(3)  %5fF TXBEFLG bp&fE 1 (BEFFZEHD , BATERE M A
fi.

(4) £ RXBNEFLG FrEAEE 1 (fEH)D 321 SPI_DATA 217 2e (K
- ANEREEE, 5 FEINTER RXBNEFLG 5 (BMMHEZE) « EE
e, [E RIS AR E .

£ RXBNEFLG=1, #liH s — D EE.

*

(5

48

g

(6) 4% TXBEFLG=1, 7f BSYFLG=0 2 J5[H SPI ik,
23.4.6.3 EIN\BEA T HIXUH R IEFE

FERE T HXERIE
® K455 N\ 3 SPI_DATA Zifiat )G, JHints
® RIEGEF AR P AR AT AR B AL A A A T, IR § AT AR IR
) MOSI 51 F.

MBE T XA R
& Nixa R BIN B {5 S, MISO JI IR BLER — A Ar, JHinddete
i o
® SUL[FEIN, KIAZErh AR E AR MAEE AT ML B AL w A e, B
JEBHAT RIE R MISO SIE, (BdEITIaRIERT, #iREdE CIRRTS
ANFGIEGE XD

FINEE TR KIETFE
(1) fdfE SPIFILR: HE SPI_CTRL1 %1785 SPIEN=1.

(2) BB ANERIEFEIEES N SPI_DATA 2178, £:EK TXBEFLG ##

—+

IARY]
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(3) %5fF TXBEFLG=1, BN _MEdE, BRI, KiEHmKEEE

(4) BANEF—MEIES, %4F TXBEFLG=1. BSYFLG=0, KIX5E/k
23.4.6.4 EINBEE T B [ X o X

(1) fliRE SPI fidk: ACE SPI_CTRL1 Zf7#+ SPIEN=1.

(2> FBg&d: SCRIP=A: SCK I, SPISCHIZ R, AWl .

(3)  ME#H: SPI EWARAL NSS H= L phis, Bk .

(4) %53 RXBNEFLG tr:EE 1, @it SPI_DATA i BUCEHE, B8 EFR
i

23.4.7 CRC Ihgk
SPI #H A A WA CRC 5 5. 70 70 7l B R BRSO 4 0%
CRC 1% .50 2 7¢ SPI_CRCPOLY 247425k 5 L 2 T,

LA E SPI_CTRL1 %47 #% 1) CRCEN fif#ifit CRC {14, [ & Az CRC %
#74% (SPI_RXCRC #l SPI_TXCRC).

NT LRI ER CRCE, MEa— MRS NREZMEE, FEEE
SPI_CTRL1 [ CRCNXT fii; $R/ntfF7E K& G — Mk 2 J5, Ki% CRC %1
f, CRCNXT f7#fiEkx; S ublANS b CRC F1 SPI_RXCRC ffl, WHHBLT
ANULER TS, FHEYE SPI_STS 27 /£ 7% CRCEFLG fi7, #EXE T
SPI_CTRL2 #fE#:f) ERRIEN fi7if, 2>k,

FR:

(1) HSPIAATMNE&TIEMAH T CRC Zhig, 7£ NSS 5| I & - CRC iH&EA&4ks:, 4
w: ¥ERZFESLZMINEZALTIEGEN, BB LRER, WFHEEE%R CRC M REE,

(2) —PMBFNRLES (NSS mHET) BlEkd (NSS MRHT0) dREH, FEiHERTE MNP
(] CRC HUf, ROrRFFFMIANG TR CRC VA5 RMFEL

(3) 24 SPI AbF Mk & A, EEN BT E 2 JE iR CRC 15,

(4) 24 SPI B BRIt iy, CPU [HAEL 20 SPI I 98, @ UCR A DMA Rl % SPI Td L 1)
PR

(5) 4 SPI W BRI mi, 75 CRC AE¥HIAI N, /> CPU M IR, 78 ki% CRC 24k
15 PR B0 FH S it e 4200 G B A CRC I HIA

(6) EMBER AT NSS fF#ix0, NSS 5| N Z A F LA CRC &5 A frE N K.

5% CRC &) F
(1> XM SPI (SPIEN=0)
(2) ¥4 CRCEN frjg%

(3) ¥ CRCEN & 1
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(4) ffifk SPI (SPIEN=1)
23.4.8 DMA Ihg

SPI PRI RINZ DMA HLE, J5 68 1 R B4, Sem 7 RGR0R, ft
g ]I 1) SPI R IEE e AL A 5, [RIIN $ e 22 b 4 th 8 R I 3 HORG Bly LB
e

SPI R iE%dmmy, HFEZE{TRE DMA FIRIE@EIE; SPI Ry, HREEAE
fit DMA [ F2IS I IE .
@A E SPI_CTRL2 %77742(f) TXDEN FI RXDEN fi7, 1% SPI #4211 DMA
Tige.
® Jitif: TXBEFLG Fi&frE 1 %t DMA i3k, DMA 585 %
2% SPI_DATA Z 47880, 1t TXBEFLG i hr % o
® JUgit: RXBNEFLG Fidifii & 1 B H DMA iR, DMA il 22 M
SPI_DATA ZF {7y e, ik RXBNEFLG A5 S A7 475 B o

L WA BSYFLG b A ATE RIERIECT DMA AL IE T 7 B R IE M EUE 5
SPIBERELE R, AT LLBE i i fa — N AL 4
# CRC [ DMA Ififk

SEAGEAEI, Wik SPI RN CRC iz HiA1 DMA Tjfg, CRC -7 HIA A%
Yz BBl ek

EHHEA CRC f&4m4s sy, Wik SPI_STS #1741 CRCEFLG tr&EfiE 1,
VEIAL S R A T 4R

23.4.9 <[4 SPI
B g, @it oCH] SPI B dm . 7 — S E T, WIRTEHIEIE K
FEE5ER FRH 1 SPI, wReais B AR . ARSI AT EAE
(1) 75 15514 SPI
FINTE T RN AR
(1) %45 RXBNEFLG &M E 1, #ilda — AN

(2>

48

£ TXBEFLG tn &I E 1

£ @

(3) ¥ BSYFLG FrENITEE

(4) %M SPI (% & SPI_CTRL1 {745 SPIEN=0)

FINBERE T B =) R ) Rt
(1)  Z45% n-1 ) RXBNEFLG &ML E 1
(2) fEXH SPI (i%E SPI_CTRL1 %1728/ SPIEN=0) Z RiZfF—/> SPI
i 4
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(3) e ANENEARZ BI85 5 — 1 RXBNEFLG frEf7 8 1

AR 17 R B/ ) g o =

FEAT I ZI#R8 ] LSS SPI (%% SPI_CTRL1 27477511 SPIEN=0), £7ift4
GER G BRI, 75453 BSYFLG brE g =,

23.4.10 SPI H1 7
23.4.10.1 RS ESL

e g SPI B IPIRER = Mrdfr

RIEZE MR NIRE TXBEFLG
TXBEFLG=1 WiH KiE s fias, A LAE NN — My RIENEE, MRS
SPI_DATA %7430, 5k TXBEFLG f5&EAT o

BlE e HirE RXBNEFLG
RXBNEFLG=1 i B 22 i #s th & A B R, T LLUE T SPI_DATA #iffas K
PHCBORE, 75 RXBNEFLG #r i

fi-45% BSYFLG

BSYFLG #rid A B AERR, AT LAR B SPLIEME ZHIRE, BSYFLG=1
i, KB SPIIETEIEAE, (H27EF1BA NI BN, 7Rl iR
BSYFLG=0.

i BSYFLG A& ml AR S 2 TR 45 o, B il SR i J5 — IR AR S Bl
BSYFLG #rEAL AT DL 78 2 AT 8 5 5 N B3 o=

AL AE R (BRI IESLRFE RSN SPI < LA BRI G
BSYFLG R &% .

RSN, £ SR TR 6], BSYFLG=0.

T HIE ST
o b fRHREA R, BSYFLG=1
o M. WAEIE LI E, BSYFLG f£E—A> SCK I & JH R KR
MK
W& FUFHH TXBEFLG Fl RXBNEFLG Fp it sk AbER 4 — AN His 10 i 3% A28

23.4.10.2 &R R EAL

FHEAEE R MEFLG

MEFLG 72— /M iRbrEAL. BRI A NSS B, L&
NSS 5B HAR: fEEM NSS B, ISSEL ki %t : MEFLG it H 3l
B
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FRARZ T MEFLG & 1, fEE J ERRIEN 154, 74 SPI
Wr: SPIEN #iE%, CHnthiF ik, XM SPI4H); MSMSEL #iEF%, B#&wiil
BEAMAE

155 MEFLG brEALHIER/E: MEFLG brEALE 1 B, 752Xt SPI_STS F A7 a8t
T EE B5HEE, SRIES N SPI_CTRL1 ZF{7%%.

MEFLG #6081 1, A fuiFicE SPIEN A1 MSMSEL £

it 45 1% OVRFLG

TR MW RE T HIEZ G, RXBNEFLG brEfiidn N 1, UiHH R &2k
A AR, MU OVRFLG 428 1, WK E T ERRIEN 7, ¥ &=k
0 o

KA ARG, R A R AR 1 B AR B, R
SPI_DATA #5 {74 MME A Z BT BRI B, AR 25 B AR IR AN = i
B

3R T 52 ) SP1_DATA 7728 M1 SPI_STS % /7% il LLIE % OVRFLG #5&.

CRC #i##3& CRCEFLG

it 5 E SPI_CTRL1 #7231y CRCEN {iL, %) CRC i, CRC gtz
AT LRI M R 7 2

24 SPI_TXCRC %17 Ki%HIE 5 SPI_RXCRC /7% 1 3B AT R, P24
CRC #4ix, ULHS SPI_STS Zifr#s+ ) CRCEFLG brtifiE 1.

%} SPI_STS %774 CRCEFLG f75 0, %/ CRCEFLG.
FH# 100 SPI F i =k

23.5

TR & T fE REFEHIAL BERAR
TXBEFLG KILE I bR & TXBEIEN ‘5 SPI_DATA Z{E%
RXBNEFLG £l EZ R R | Rl TV RXBNEIEN i SPI_DATA %1788
/5 SPI_STS %178, R
MEFLG ERR AR E - .
J5'5 SPI_CTRL1 F77#s
i SPI_DATA Zifrse, 4R
OVRFLG T AR ERRIEN . . - -
J51% SPI_STS ZifEas
CRCEFLG CRC ##iZbri 5 0 3| CRCEFLG fiz
12S TiREHIR

g & E SPI_I2SCFG i) 12SMOD iz, {#§E 12S Uifig.

128 5 SPI LA =451 -
® SD: H47HudlE, ACAAIFRYL 2 B 5T B
® WS: Jrik, Vit FiE
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® CK: Hirmfah, EA=FHREMESHH, MG SHA
® MCK: Tmtl, & 14 T3 H SPI_12SPSC %17 %4/ MCOEN 7
B I, AT DR A U S S 5 I A .

23.5.1 12S & HibrvE

12S {35 b5 % B SPI_I2SCFG 2747 281 12SSSEL {7 Al PFSSEL fir 3k
Wedg, —ILAT LRSI R S bR AE: 128 AR ARAE, MSB XF ¥ HniE, LSB 5%
PRAER] PCM A5l JHHBR T PCM btk oAt i SR A #05 A2 P A Il . 72 P 3 R
FiFEIE

K B A IE K AT LLIE I SPI_12SCFG 27 4% #% ' DATALEN #1 CHLEN 73k
FeHE . HAsiE K WA T S TEIR K, A UM E s &SR 16
PRI R 16 A2, 16 A7 B E4T @ik 32 f7ii, 24 fr k{7 at 32 A,
32 (T Lk 32 Az

216 AL RBEEY 3 32 frin, Al 16 Az 2 A Z8dE, 5 16 A5y 0,
VLR A A ZAE T AT T3

DK 9 F T RS AU AR B gz 2 T 16 A, RIS 24 A2 0 32 A fis f& 4
If, SPI_DATA 7 ZEAT MRS/ S A, WIRAER T DMA I 75 2457k DMA 1%
i o

ST BT A BB AR AE RS % o, B B o R R R S R % .
TR, SR RIELEIRIE, R RELBEIE.
23.5.1.1 12S KR EFRE

FE 128 WARHARAE T, 51 WS T DA B IEAE A (i ok B A i 6 /e A il

£ 128 "KAHARHET, WS A1 SD #RAZAE CK i {5 5 ) F FEii A2t

KIETT RAENBE S CK I R RIS, 300 2R 85 5 CK 1 LT
&S CTR

K 98 128 "WAH PMEIE (16/32 i)

SPI_SD
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Kl 99 128 WA T (24 i)

SPI_CK W
| | |
| | |
| t t

| |
| | |

SPI_WS | : |

|
|
|
|
|
|
—

»
»

—— &g

16128 CRHARIE T, MR %I 24 RO 32 L0 ¥R 7 5% SPI_DATA
TFAF A AT I B S A Bl
® HEKIX OxOFBB88 (24 fifdfiiy), #—Hs 0x9FBB 5 A
SPI_DATA & {74, 2 UK Ox88XX B A # {745
® T THL 0XOFBB88 (24 FIAUiiaff), 55—V SPI_DATA % {748
ti OX9FBB, 2 KM %5 {745 H13 i 0x8800.

1 12S BLE RS, MEPRlE 16 (o B0RY RS 32 A BRItk =, T — Kk
SPI_DATA %1745, IR 16 L8l 24 i35 b B 2 0X0000; 4911
o TP K% HIEEZ 0x62D8 R F 32 {72 0x62D80000,
Zf% 0x62D8 5 A\ SPI_DATA #7172 435k# M SPI_DATA 2747 85 thist
.

100 12S KR IEIE (16 fid & 32 £i7)

I I ! I
I I ! I
- . :
| I I I
SPI_WS I I ! "
I
I I
I
I

I e (LI c - S > N
| e ———== FIRGEER0 ————
! _SD .%.a... 1&11‘[ :
| 1
| |
| |
lg e ol e
* Bl gt

FERIELREY, 2¥ MSB 5 A% f7a+ SPI_DATA, ft TXBEFLG Fr&ALE 1
AUV WRA AR R, ] R A A

ERGE RS, MUE) MSB, RXBNEFLG FrEME 1; WA+ B b b,
A LA e

23.5.1.2 MSB XI55 #5E
16 MSB Frferf, WS {55 F1 58— AN S AL Rl = AR

FERIELRES, FERBHE T RN BN SRt RO, AR E S L
THE B -
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Kl 101 MSB XI55 hniEisc i (16/32 A 4dE)

SPI_SD

102 MSB X 55 it 1 (24 L8

SPI_CKW
| |
| |

SPI_WS | |

N |
| |

| +

|

’]4— — = FIRSHIBENO-——

) N N

SP1_SD

A
ot
e
3

v

gt
]
(@

- ol - ———— > |

|- FIR1MBERO ——— -
o™ J e

| 1

| |

| |

I BiBE > i

|

23.5.1.3 LSB %5 hnit
LSB St hnifE R IFEh, E 8IS 5 10 RS BdE, oL, &
IR 5 0 TR SO . 2l K A KRR, LSB X AR Al
MSB XJ S5 hrEA E], i Sl iE KA T HEE K, LSB X 55t A 8 5
BRI 55
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Kl 104 LSB xf Frhnis . (16/32 friid)

SPI_SD

105 LSB Xt 55 bty e (24 A EdE)

SPI_CKMW_H_H_H_HM
|
|
SPI_WS
N
|
|

I
I
I
I
I
I I
- — — - BUHIEBEAO - — —

SP1_SD

A

TEREIEFES, W B IEEL 24 AL EnT, T 20 SPI_DATA Zi /74T 2
RIS A 5 hn:
® LKL OX56EA98 I, ZH—K 0xXX56 Hiif SPI_DATA & {74+,
2 UK OXEA98 Hilt SPI_DATA 757 #%.
® TEHI OX56EA98 I, I 0x0056 M SPI_DATA 7517885 i
i, 80K OXEA98 M SPI_DATA 2947 ds i Hi .

TE 12S WLEI, aRd 16 MrHCEY JEE) 32 RUACHR MWk SR, 7 ZE Y i — ik
SPI_DATA % 17%%, 1= 16 A8 2 wihigif4-5m %) B A7 0x0000; 141
® THEPEE K IE IR 0x98AS5 R F] 32 /2 0x000098A5,
T 0x98A5 5N\ SPI_DATA 7 /7255 A SPI_DATA Z5 f7-85 11
e

5l 106 LSB Xf5sit I (16 ALy £ 32 fi)

‘:’ ----- VS RIBE RO~~~ — ST leladE - -»> i
SPI_SD : %..n.. o
? :
!= BB ’L@
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23.5.1.4 PCM #7iE

76 PCM FrifErdr, &G A k. @il SPI_I2SCFG %7742 ff) PFSSEL i
KL HE PCM A 1 A TR it

Kzt e BT, F2E I WS {5 5 2 a0 13 .
Kl 107 PCM #3ifE B

e R e s

sPIws — (Y TTTTTTTo 13fdE T T T >

Kt I !

o 16(I8IE  —mmmm o mmm e »

I |
|

|

[ !

s 2R, FP WS (B 5KER 1147,
108 PCM #p i

UL JuUUggL

SPI_WS
28T

23.5.2 12S Bék
I2SXCLK [t sk ysi - 245088 (AHB B0 HSICLK. HSECLK &3 PLL)

12S [AILLRE R T T 128 HdE Lk FRIBER R 128 (R EE SR
® 128 LUk R=1FAFIE I LR O E B H X B HURFEI R
® T/ AIMAEIER 16 A EMIE T 128 tFFR=16X2XFs

FRERFESIZR (Fs) M 128 HLHsE (128) HIR AR 23UE X:

R 101 FHCRHSER (Fs) AR

MCOEN CHLEN EHRESZE (Fs)
1 0 [2SXCLK/[ (16*2) * ((2*12SPSC) +ODDPSC) *8]
1 1 I2SXCLK/[ (32*2) * ((2*12SPSC) +ODDPSC) *4]
0 0 I2SXCLK/[ (16*2) * ((2*12SPSC) +ODDPSC) ]
0 1 I2SXCLK/[ (32*2) * ((2*12SPSC) +ODDPSC) ]
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23.5.3 12S #R
% 102 12S BT
BT sSD ws CK MCK
BRIV it it ofis Ay /A
FEHLBK 1IN il it By A P
ML 3% it A TN A LA
Pk A LU LN Ayt A

23.5.3.1 128 FRAA BIRE

1

(2

(3

(4>

(5

(6
(7>

fil & SPI_I2SPSC 27 f£42 (1) 12SPSC {7l ODDPSC fi7, 5 X 53 4RAE
AR AR A (1) 5 AT I Bt Ao B A S B 7 0 3R

fic & SPI_I12SCFG % f7 281 CPOL iz, 3 X SPI 1E 75 PRI A I Bl
P

fii & SPI_I2SCFG % 174411 12SMOD 7% 12S thig, W&
SPI_I2SCFG % 174%(] 12SMOD A1 PFSSEL fi7, #%3% 12S kife, &
SPI_I2SCFG % f742 1) DATALEN fi7 % % 55 it S 8, #6117 12SMOD
e 128 T DL S A%k /42 U

fil B SPI_CTRL2 247 S £ /2 7597 5 h i fil DMA Thiig (Rf DAL HE R 75
wED,

4 WS 5] AT CK 5] JAIEC B s A<=, 24 SPI_I2SPSC () MCOEN £
AR, MCK 5] i 2 B el H A

W fiC E SPI_12SCFG [¥) 12SMOD ¥z, % & 12S s .

¥ SPI_I2SCFG %47 8411J 12SEN fiE 1.

23.5.3.2 128 R K ERE

BT NRIEG AR, WG RIE, s o NRIE G as AL 14 2R L 27 47
@5, LI TXBEFLG #3EALE 1, Hrh SCHDIR braS Az 2 B 4% 4 (1 s Firoos
RLFEE. I H SCHDIR brbG AL MM{E 27 TXBEFLG Fr&fiy 1 W58

TERIESE — B ET, 16 AL B AT MLk R 16 B A e, ZaH$

ITHIM G MISO/SD K H e N — ANl T ZAE TXBEFLG brEf N 1 BB A

SPI_DATA 7747 %%, Wi SPI_CTRL2 () TXBEIEN (A4 1, 7= ik,

E MR s R AT, BN — AR EE, RS s E s L.

Kb 12S B, 12SEN ZE& R 47 TXBEFLG 1 H BSYFLG N 0 J5iE%E.
23.5.3.3 128 R BWHE

RXBNEFLG #5& F R #7451, RXBNEFLG br& RN g 25N
T, MW EAAE S, RXBNEFLG brEfiE 1, WiRAE T SPI_CTRL2 &
fE#% 1 RXBNEIEN iz, WA, %R N SPI_DATA & (7 s it
Ji, RXBNEFLG brENEE. —EEBEERES NG, BURCHEE, SUak

A B,
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TERWE R DL s BRI 3 SCHDIR HIME, EERT 12S 24K WS 5.

HorpAVE R IR B A A TE R, EEOE B2 DL 16 fLAgiE . IR A
FIEE A A TE RS, Hde 5 20— R PRSI A% 1 R 2 b 4 1

KM 128 Thfig, AFEREH Bl K AEE KR ERIEP TR

IR E N 16 i, 32 friBiEKE (DATALEN=00,, CHLEN=1,
I2SSSEL=10) 7£ LSB %5 # 0

® ZLF{H% K 4 RXBNEFLG # 1

® ZEF| 17 A 12S WA G IEIR D

® [2SEN brEfrig%F

AR 16 i, 32 filiE K% (DATALEN=00,, CHLEN=1, 12SSSEL=10)
7E MSB Xf 5515820

® 55—/ RXBNEFLG & 1

® ZEF| 1A 12S I B G IEIR )

® [2SEN FrEfriFE

FoAth B A 1 L
® ZLEFRIHEE 4> RXBNEFLG & 1
® ZEF| 1N 12S B G AEIR)
® [2SEN FrEfrig®F

TER AL S BATE) BSYFLG A7 & I A1
23.5.3.4 128 WER AL B2

MAL AL B 7 VAN EA AL B A A —FE, M, AREE 12S fe4it
BFep, 2 AN 128 WS LR £P(5 58 WS 155,

(1) TCH SPI_I2SCFG #1744 12SMOD i 12S Tfig.

(2) M E SPI_I2SCFG 27 {742 () 12SSSEL frife {3 il (1) 12S bivtks &
SPI_I2SCFG %1744 (1) DATALEN[1:0]f e 5502 () LA e, i
SPI_I2SCFG % 774211 CHLEN f7 ik £ A 7 s fir 8, il
SPI_I2SCFG % 7742 12SMOD fi7 4% 128 MAR R K%t

(3) fcHE SPI_CTRL2 7k # 25T E H WAl DMA Zhiag (v DUEFEE TS
T,

(4) ¥ SPI_I2SCFG #7774 12SEN 17 & 1.

23.5.3.5 128 MR K ZERE
flRE A%, BBIEE N 12S B f7aeth, AMNBEWR&ITIRIERE, M %&
RIEREME S, SEERAERIT G, RIBRETFIG.
RIEF A EIER, 16 A7 AT LIS 16 B AL TR, ARG RATI
MBI MOSI/SD K, 4% MBS 75 7 2L 15 BB AL a7 A7 28 h i, TXBEFLG
PREAE 1, R &E 7 SPI_CTRL2 & /781 TXBEIEN £, <=4

Wro N7 OREEERAL P ES M, B R e Lt 2 AT, 17 SPI_DATA #7474
BNT—MdE, Gll&k4A “TFit”, UDRFLG tnEfiE 1.
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SPI_STS #F {74+ 1] SCHDIR 2R W] 1 A& fas ) Kcdhe it B2 3, AE MR
SCHDIR £z Al L iR # WS {5 5 RAE 1

128 ) MSB 1 LSB X 73, 55— E 8l w3 47 & 1 Bcdf g L2 75 38 1 £
iR

U 128, TEAFE TXBEFLG FRfif 1, BSYFLG tR& Rk
23.5.3.6 128 MR B WIHRE

RXBNEFLG #5& H Rz #1051, RXBNEFLG & &I g mh s 2 5
T, MIEWER ARG, RXBNEFLG ArGfiE 1, WRACE 7 SPI_CTRL2 %
f74 ¥ RXBNEIEN 2, WA Er i, K ) SPI_DATA 2rffas ik i Ja
RXBNEFLG Fr&fiif®, — i BAESHRIEA ARG, SIchidsE, Sk E
“F¥i”, OVRFLG tnEAHE 1.

FEFMCEAE LA S 252 B 5% SCHDIR fH, EHUAT 128 L WS 155

HrpAVE R MR B A IE K, SR B2 B 16 fLRE . R E
WIEE A B, Ml 5 2L — R Y RS A3 B R b 4 v

FH12S, e E A —4 RXBNEFLG & 1 I, ¥ I2SEN frEfiiE .
23.5.4 12S F k¥
23.5.4.1 &R EAL

£ 128 A =MIREIRELL AT 128 BERPIRES .

RIZEZEFBRTFr SN TXBEFLG
2 TXBEFLG br&fN 1 R RIEEM2E A, T LLA R IELE M4 5 NfF K%
s, H{E NG TXBEFLG tndEfiiE 0. (K] 12S i, TXBEFLG brEfAi N
0).

Bl maRIE=irE4 RXBNEFLG
24 RXBNEFLG #riEAL A 1 I B0 2 23 i B R e 2 i B, 2450t
SPI_DATA Z A7 a8t 47 50#4F )5, RXBNEFLG trEALEE .

ft-A5 &AL BSYFLG

BSYFLG tr& Ay 1 RIS 128 1IEAL TR CHBE AR EANERR), H
FfE B, FRBOYIR] BSYFLG FrEiaZn 0.

WP 128 MR AL s R, BSYFLG #nifiri 0.

ESLEE )
o T RIEBN, LA, BSYFLG br &t NE .
o MR, FAMNBIRTIELZE, BSYFLG br&AirE 14 12S IfH4h)E
AN E 0,
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HiEREAL SCHDIR

K%M, SCHDIR k&I T I SD 51| & 3% R b7 /2 75 ik 2
FEiE, WhrENE TXBEFLG=1 B FH .

FENFE I RE AR P R A 7 A R, SCHDIR bz MME R AL, Wik &
BHEFOTIE N, FEE 128 ThReRMETIT .

R, SCHDIR AR B R M T BEI Bl i Bdfe /& ok B 72 F I R A 7
. MAREAITE SPI_DATA 7517 fs HUS 8 s i Bl o

TEFOE P A SR R AR F %, SCHDIR AREALRR, iR & ZEHF T ahidE
W, FREA 128 Dfek HAESTIT

£ PCM iy, RONBCH AIERIESE, Bl SCHDIR Fr& o o

4 SPI_STS 7if7-#: ") OVRFLG #l UDRFLG #rd&fz A 1 B, H SPI_CTRL2 [
ERRIEN=1 I}, 24 rhilr. Gl 52 SPI_STS %5 47 & AU AT UG ER h Wrbs

—+

PIARY)

23.5.4.2 &R R EAL

128 & A A R AR S AL

TR BN UDRFLG

TEREEA, WRBA TR KL Z AT, [ SPI_DATA #1785 N IR K ik
4%, UDRFLG brEMSE 1; iR SPI_CTRL2 #1743 ERRIEN £ &
1, &P,

kR EAIZE SPI_I12SCFG ) 12SMOD £ & 1 5, 4445, iidik SPI_STS %
845 UDRFLG A5 &AL,
LR PREAL OVRFLG

TERSORE 0, an SRR A B B 2 i BRI BT I s, OVRFLG Fridifi
B 1., M SPI_CTRL2 2744/ ERRIEN 7.8 1, &/ Atk EE T

HiR o

LI SPI_DATA % 47 %3R8 i Ji — N IERR R Bt HAt A 8 2 e i K 41
mEK. LB ik SPI_STS w7485 fiik SPI_DATA & {7 4815

OVRFLG #3i& o
FH% 103 12S HlriER
TR & SiliE s A5k R £ HERTT ik
TXBEFLG RIEG M TR TXBEIEN 5 SPI_DATA 2717 %%
RXBNEFLG LA e R E | S T RXBNEIEN i SPI_DATA % 173%
OVRFLG bR EAL ERRIEN i SPI_STS %47 8%
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TR ail s A5 RedE ) HRRIT

% SPI_STS # f#4%
P SPI_DATA 27 fE#%

UDRFLG bR EAL

23.5.4.3 DMA Ijfg

£ 128 0+ DMA [ AR J5 20k 1 CRC Thfgi A1 Z Sh SPIAHA .

23.6 B f7asHhbmst

L% 104 SPIFI 12S 2345 25 Hh bl ke 55

FHRA i3} DR ik
SPI_CTRL1 SPI % 2 /7 2% 1 0x00
SPI_CTRL2 SPI 4% il % 17-4% 2 0x04

SPI_STS SPIARAE 728 0x08

SPI_DATA SPI $4s 25 77 %% 0x0C
SPI_CRCPOLY SPI CRC % Tl %7 17 2% 0x10
SPI_RXCRC SPI #2f CRC # 173 0x14
SPI_TXCRC SPI %% CRC %17 %% 0x18
SPI_I2S_CFG SPI 12S Fit & 2717 3% 0x1C
SPI_I2SPSC SPI 12S T4 425 474 0x20

23.7 HERIReHIR
AIBUTET (16 50) 807 (32 1) 77 ROBRAE I 4 2 7758

23.7.1 SPI#Z=#|%H5% 1 (SPI_CTRL1) (12S X TAMEH)
w2 k. 0x00
SA{E: 0x0000

LR 2 RIW R

fic & 4447 (Clock Phase Configure)

ZAL R BATE J LA B B v R R

0 CPHA RW | 0: 7E58 1 /NEFERIL A

1: TE5E 2 el

e EEHATR, RERESUZAL.

fic B i £ # (Clock Polarity Configure)

2 SPI b F 2 AR ET, SCK ARFEM IR
1 CPOL RW | 0: fkriF

1:

W EEHHTR, RRRE S
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(e

ey

R/W

Eitipy

MSMCFG

RW

i B F/ M (Master/Salve Mode Configure)
0: B MBI

1: LB NFR

e BT, RERESGEAT

5:3

BRSEL

R/W

VPR 3 4 £ 3 (Baud Rate Divider Factor Select!)
000: DIv=2

001: DIvV=4

010: DIV=8

011: DIV=16

100: DIV=32

101: DIV=64

110: DIV=128

111: DIV=256

PR E=FpcLx/DIV

e BEHTR, ARREiZiL

SPIEN

R/W

ffifit SPI %% (SPI Device Enable)

0: %:H

1. ffigE

e MCH SPI &R, 1ETLIRICH SPI i FE R E

LSBSEL

RW

& LSB & {4 (LSB First Transfer Select)
0: Jekikimfa s, (MSB)
1: e RERACAE RN (LSB)

ISSEL

RW

PN M (Internal Slave Device Select)

2 CTRL1_SSEN=1 i} (Fff NSS #iz), FHCE iZAEBE P NSS
L

0: W NSS AL

1. HEBNSS Jymi s F

SSEN

R/W

fH e N1 %% (Software Slave Device Enable)
0: ZEI-#ff NSS ik, W#E NSS HL 4 NSS 5] jik
1. BB NSS #i, M&E NSS HF 446 ISSEL 5] k&

10

RXOMEN

RW

ffifig =R (Receive Only Mode Enable)

0: [AI & IEFBER

1: AR

RXOMEN {7 F1 BMEN A7 —i2 it g T WM A T Rt m, 78
ZNEEIIE S, AT BRBER G RIIRE, FEERE
] (K M 2% A RXOMEN 7 % 1.

11

DFLSEL

RW

WEEHHRWIKE (Data Frame Length Format Select)
0: 8 pr&dm i\

1: 16 A miiks =X

R TE SPIEN=0 It}, &85 NiZAL, SCRH @K E .

12

CRCNXT

RW

{fifE N —AMEHBHE £ CRC (CRC Transfer Next Enable)

0: T—MMEmERE KIEZMWX

1. P Mk B CRC %174

7¥: 7E SPI_DATA HA#EARE— MR, S LB CRCNXT
i,
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Bir, B R/W iR
ffifit CRC &% (CRC Calculate Enable)
0: %1k

13 CRCEN RW | 1. f#ifg

CRC I8 ThREAN S A T AW TR R 7E SPIEN=0 I, A&
AT

e R (Bidirectional Mode Output Enable)

0: #%11, BRSO

1: ffifg, HIURIERE

7£ BMEN=1 RIS 2k QR , %A ik e AR S B 5 7
{fREXL A B, (Bidirectional Mode Enable)

0: XWZE A It

15 BMEN RW | 10 B2 st

B A AR s EHLE MOSI 51 AT MHLIK MISO 5 i a1 4%
L

23.7.2 SPI =& 7% 2 (SPI_CTRL2)
s il 0x04
S {E: 0x0000

(OAE: ] 22y i\ R/W (P

iR ZZ R X DMA (Receive Buffer DMA Enable)

2 RXDEN=1 i}, RXBNEFLG ¥5E— B4 B A7k H DMA R .
0: %%

1. JBzh

{fifE K%L X DMA (Transmit Buffer DMA Enable)
MZAL I ERS, TXBEFLG Fr&E— Bk B A8k H DMA K.
0: %%

1: J33)

{fifiE SS %t (SS Output Enable)

SS fr i fE BT

2 SSOEN RW | 0: %tk SS#ith, WLATAEEZ EHEEA.

1: JJ3 SS i, AEETLAEIEZ EHIE.

128 BERAMEA

4:3 (73]

{fifE4=d ¥ (Error Interrupt Enable)

14 BMOEN R/W

0 RXDEN R/W

1 TXDEN RW

==

5 ERRIEN RW

- O

A
AN
kg

=

3]sy

: H
FAAEHERET, ERRIEN A7l 57 A i o

ffifie el g b X Ea Ik (Receive Buffer Not Empty Interrupt
Enable)

6 RXBNEIEN | RW | 0: Z%iE

1: oV

24 RXBNEFLG #rAr & 1 B A ik
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fr 1 &% R/W iR
i RIEE M X2 Rl (Transmit Buffer Empty Interrupt Enable)
7 TXBEEN | RW | AR
1. flige
24 TXBEFLG #r:&EA7 B 1 I 7= A biG R
15:8 fRE

23.7.3 SPI'REFHFH (SPL_STS)
fmFZ k. 0x08

FAfE: 0x0002

LI, 2K R/W i3}

Pl rhAE s trd (Receive Buffer Not Empty Flag)

0 RXBNEFLG R 0: =
1: 4B
RILZ s N T krE (Transmit Buffer Empty Flag)

1 TXBEFLG R 0: =
1. %
FiEJ7AFrE (Sound Channel Direction Flag)

5 SCHDIR R 0: R/ FE 18 IEFEAR i Bl Fe s 7 ZE M it
1. B P IETEAR B R R i 2
F: 7E SPIBRAME, 75 PCM 8 T A 4 IE
KR FE (Underrun Occur Flag)
0: R4

3 UDRFLG R 1. kA
EARES B AL, NS 0 3R
75 SPI R T AV
%4 CRC 4 i%krE (CRC Error Occur Flag)
AL R RN CRC AT RXCRC 25 172 FHHE /& 75 IL AT

4 CRCEFLG | RC_WO | 0: PLEd
1: APLHL
AL B AL, BAFREALS 0 kR 16 128 BN AMEA .
RAMAHIRIrE (Mode Error Oceur Flag)
0: RK%E

5 MEFLG R 1. R
B AL, BAESHZALE 0 ik; 7R 12S B T A
KA HAFE (Overrun Occur Flag)
0: RKA

6 OVRFLG R 1. R
HEEE BN, WHRHZNS 0 k.
SPI fi-#3& (SPI Busy Flag)
0: SPI =K

! BSYFLG R 1: SPI IE{EI@(E
P A B B T B

15:8 (3
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23.7.4 SPI ¥ IEFHF2 (SPI_DATA)
w2 Hbdk: Ox0C
HA{E: 0x0000

ALz ZFK R/W Eipn

RIEBWCHE 21728 (Transmit Receive Data register)

BiLAARN, SBEREENREEWIX; EIZF AN, AR
PP IX AR

SR X /NI A B R RF— 3, BT 8 A, Rk, H:ik
Bt {4 3] DATA[7:0], DATA[15:8]2 % %1 16 frkkds, &k
1. B2 A #) DATA[15:0].

23.7.5 SPICRC £WR %75 (SPI_CRCPOLY) (128 B FTAEHA)
fmFzHbdt: 0x10
SA{E: 0x0007

15:0 DATA R/W

R R/W )

¥ E CRC Z1ix#{H (CRC Polynomial Value Setup)

15:0 | CRCPOLY | RW | Z2i £33 %% T T CRC 141 CRC Wik, wlfack, HAfH2
0x0007,

23.7.6 SPI #Wt CRC &£ (SPI_RXCRC) (12S X TAEH)
s dl: 0x14
HAE: 0x0000

boig | &% | RW D)

BAHIR I CRC i (Receive Data CRC Value)

TR A SR B B CRC B A7 e S A7 8 s A BOR B i i) K g —
., BIanRaEcEdRE 2 8 A1), CRC i1424% CRC8 J7=; fn Bt &
16 fiift7, CRC iI-5H4% CRC16 i H.

24 CRCEN B Ail}, ERZEFHRS.
VER: Y BSYFLG f7.E 11}, 2Bl RXCRC #FfZ 2 HUH A T feftiim

23.7.7 SPI ki% CRC %78 (SPIL_TXCRC)
s ibhl: 0x18
HAE: 0x0000

frig | &% | RW iR

RIEFARK CRC $ft (Transmit Data CRC Value)

TE A 5 R X BRI CRC BUE A AE R A7 2% L BSOS Wi i) 1K i —
3, RIanR R IEHUE S 8 fiff), CRC it5#% CRC8 = fn &k HdE &
16 fiiff), CRC il54% CRC16 i 5.

24 CRCEN B, 5% iZaT 70,
EE: 4 BSYFLG i E 11, 2l RXCRC &7 88 BUE A AT REH R

23.7.8 SPI_I2S B E & 7%% (SPI_I2SCFG)
{}F?]ﬂ:zf@,ﬂt 0x1C
SA7{E: 0x0000

15:0 | RXCRC R

15:0 | TXCRC R
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(e

ey

Eiipy

CHLEN

fid & A (Channel Length Configure)

FE T K R R A AT A AR A

0: 16 fr’

1: 32 7%

FEEREER THERK N, A Re SOl & B K, BIEE 2 530
BFEEKE; 1 12SEN=0 I A fefic & 1Z4r, 7 SPI X T AME .

2:1

DATALEN

R/W

Jic B AL i8R K (Configure the Length of the sData to Be
Transferred)

00: 16 fi# K

01: 24 (iHHEK %

10: 32 (IR K E

1M: SR

24 12SEN=0 B A ReFC B 00, 1E SPI AT AEA .

CPOL

fic B 25 ARSI PP (ldle State Clock Polarity Configure)
0: fKHF

1: mHeF

24 12SEN=0 I 4 RERCE 1%L, 1E SPI B R AE .

54

[2SSSEL

4% 12S i (12S Standard Selection)

00: 128 "&FimbritE

01: mFWXFhritE (X559

10: RPN FFARME CEXFF)

11: PCM #pife

24 I2SEN=0 W 7 Gelc iz, 7£ SPI BT AL .

(3

PFSSEL

RW

¥ PCM i [A]264i =, (PCM Frame Synchronization Mode Select)
0: HEWiF:DS

1: KWiFED

HiE R PCM brife (I2SSSEL=11); 24 12SEN=0 i # fefic Bi%hr, 7
SPI B FAMEA

9:8

12SMOD

FLE 12 /. KisAERER (12S Master/Slave Transmit/Receive
Mode Configure)

00: M%K%
01: WM&
10: FdHRIE
1M1: TREEZ
2 12SEN=0 B 4 felC B %07, 75 SPI BT AME .

10

I2SEN

ffifig 12S (12S Enable)
0: <M 128

1. ffifE 12S

T 7E SPIB RAEA.

11

MODESEL

R/W

¥ SPI/12S #i:, (SPI/12S Mode Select)

0: i%&3% SPI#=

1: ¥ 128 Fiak

e M REERAT SPI B 12S I A B H .

15:12

3
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23.7.9 SPI_I12S Wisr#iidfEs: (SPI_I12SPSC) (¥ SPI A TAEA)
fmFz k. 0x20
HA{E: 0x0002

BLHER B R/W iR
BB 12S LT 4 2% (12S Linear Prescaler Factor Configure)
7:0 I2SPSC | RIW | 12SPSC ANREWE N 0 A1 1; 24 [2SEN=0 I A e fic B %7, 7£ SPI T
TR
fic B /0 87 R BN AT HL (Configure the prescaler factor to be odd)
: SEBR AR B =12SPSC*2
s | opppsc | R | O FRASIALE2SPSC
1. EPRHiFRE= (128PSC*2) +1
2 12SEN=0 I A4 REAC B %L, 7E SPI R N AEH .
{fifE =W A& Bh4 . (Master Device Clock Output Enable)
o | mcoen |rw | % 9%'?
1: ffifg
2 I2SEN=0 It} A fERC E A7, £ SPI B T AVEH .
15:10 {R ¥
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24 FEHIBRHIM (CAN)

APM32F103xDxE 2R 1/~ CAN, APM32F103xC 5 2 /> CAN.

241 RiEBLER. BEHR

R 105 RiEEMR. Fi5HA

H3C R BEAETR RS
Set o B First Input First Output FIFO
R Request REQ
24.2 fH4

CAN S223R4 M 2% Controller Area Network 1455, J& 1ISO H brtrtkft i
FATIEE MY, FF CAN 1Y 2.0A #12.0B. 7£ CAN il d, Kix# LU ik
HAOHRSCRIE LS A HCE, 1 AR ER SO, 240t i IR AS AR AR IR AT T
JE R T EAZROL, XFHTTE T CPU .

24.3 XERME

(1) SZ¥F CAN ¥ 2.0A 1 2.0B
(2) WEFEERREN IMbit/s

(3) KixIge
® {7 3 NRILHEFE
® RIEM SRS I i &
® LRI [H]

(4) HWlThee
® 24 3GIRERIENL FIFO
® 14 Mg
® AR ]
(5) frfds (L&A F103xC)
CAN1 5 USBD1 JL | 512Byte SRAM
CAN2 5 USBD2 JL ] 512Byte SRAM
CAN1 F1 USBD2 ] [a] s} 43 ]
CAN2 F1 USBD1 AJ [a] s} 43 ]
CAN1 1 CAN2 w] [ g

24.4 IhEeHhid

24.4.1 CAN Y3 2R
CAN &2k Er] DI Z AT A, BT S —A CAN Bz il 28 Flc &k #3241
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B, PR A K 28 2 1@t CAN_TX Al CAN_RX AL HNZ S S, Wk
FiE 2k jai@id CAN_High 1 CAN_Low #E#AEMZEME S .

24.4.2 IWCEH
F 109 i Ecd i

SOF 141D RTRIDEr0  DLC Date CRC ACK EOF
ukess  hRER ElER BHEE CRCE% ACKFEL  MiEER

110 3™ fre i dl it

SoA 14ZID  SR{IDE  18{ZID  RTHr1 r0 DLC Date CRC AcK EOF
TR gE B R IR HiRER CRCEZ ACKFER  MmigssR
PE=

(1) WGEAR: RIS AN R0R A B .

(2) kB B2 MRSCHRIER, SR EMRARSCRER L. LI ETENEZ IDEE, i
U ID N 1147, ¥ BT ID N 29 £,

(3) B HBR B AR K ERS (DLC) RE RIS EE B £ 0547 Bl B
% 8 M.

(4 BEB: AN SERENETEER.
(5) CRC Bt: CRC K:56H5 FH KA {37 S IE R AL 5

(6) ACK Et: ULEEL& ACK FEALFI ACK JtiE fFL, ACK MR RIET R ERR AL, B2l i
FEIX — AL R 3% B AL R R

(7D WUEEH: AR RURIE R 7 AR KR4S

24.4.3 TAERER
CAN H =/ EE I TAEM: wIgafeii. IR AU R AR 2
24.4.3.1 FIAEALAE R,

fic & 77 17 %5 CAN_MCTRL ] INITREQ {7 & 1 & RFAWILHE, INITFLG 7
5 O BN ARG A A2

Fic & 27 7 %8 CAN_MCTRL 1 INITREQ f7i5 0 & KiB th#/aa1b =, INITFLG £z
1A 0 BB T aa At

PIIRHAE T, AR bR CCR R 1% .

www.geehy.com Page314



24.4.3.2 TEHH#ER

I A L B 25 A7 2% CAN_MCTRL K INITREQ £z 0 ik M RN IE
R, ST INITFLG £73% 0 #A i N IE R

IEHHATE, w7 PLES Bl R 5 L .
24.4.3.3 BEIRMER
fic B %7 /7 4% CAN_MCTRL ] SLEEPREQ i & 1 iR ik NFHEIRE

MER AR T CAN [ Bl s ik AR, Bkl DU U i R4 2r A7 4%, LA CAN 4t
TARTIFEIRTS

24.4.4 BfERE

A UFE GBI B B, PRI, B R N IE H A, R
FERIAMAE AN IEFA F @ E .

24.4.4.1 BB
Fil B 25 47 % CAN_BITTIM [ SILMEN 2% 1, i&##RER.
MR, HREFLR SO RER G2 1, RREAIEEMEA G2 0), ATl

MR R
111 CAN TAE7EF#ER AR 5
MCU
X RX
T—o
A
A
T
CANTX CANRX
24.4.4.2 FR[EHER

fii B 27 7725 CAN_BITTIM (1) LBKMEN £/ & 1, &HEH .

2T, BRI EEE B B A S, AR s, TR R 2
LA Bl -
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Kl 112 CAN TARAEM a4 2

MCU

——]

CANTX CANRX
24.4.4.3 IR [E#RBRAE R,
Iic & %77 %% CAN_BITTIM 1) LBKMEN F1 SILMEN £7 [ 1, 3G H5%3h n] 5 ER A
K.

U, ROIERIBUE B B A S R0, AR R, R RE a2k
FOERBYELL GZAE 1), ARIGEENEL G2 0.

Kl 113 CAN TARAEFHERIA A

MCU

X RX

LT

=1

L]

CANTX CANRX

24.4.4.4 IEHH#ER
IR, AT DL R R R IR R A R
K 114 CAN LAELE IEH B

MCU

CANTX CANRX
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24.45 BI/EERE
24.4.5.1 RIZEMFEIRESH R

FIEMBFRAS e L -

(1) ek EMAHEHTBE, WA E % 4% CAN_TXMIDx ) TXMREQ
A E 1 [ CAN BEAEHI a2 A RIETER, IR A AR B EREAEE S IRES

(2)  ZAMFAEESIREHELT, BATIRSESOREE, iR oy s e %
i, BEATUEIRE .

(3)  HAIRMEF o IR SCIR B AN, #EARIERG .

(4)  WICKIZI G, HEFE B AR R BARA

24.4.5.2 RiE e

A7 2 MNRSCIRIN S A&, s AC B %7 474 CAN_MCTRL [¥) TXFPCFG fi
RE RIE Y -
® I TXFPCFG & 0, Rt SChRniRfF e, Arilfsic, i
Sedftermr, ARRATAHSE, HEHE 5/ Setioi%
® X TXFPCFG & 11, Rsagt diAiZimRIKMy K e

24.453 H 1k
I fid B A7 %% CAN_TXSTS 1) ABREQFLG {7 & 1, KikdikiER.

A MBFTAL T H T U RES, SR AETE R IR AL T AR IRES, AR
Dle — MM BT, MIIBFEAS A EIRES, BEiNf, CAN_TXSTS w47 a4
TXSUSFLG fi thtdf & 1; 53— MR BFE AR RN, MRS A TSRS, Kk
R IES

24.45.4 2 \F AEhEE
—AERS R i B ER T, FREZRIHEAL,

AR IR A B EARRUN, RSCABRE IR, ANERIEE R R
PR, A B SRR

YRIELFEGE ARG, CAN_TXSTS %7431 REQCFLG i & 1, RIEMEERSTE
TXSUSFLG. ARBLSTFLG fl TXERRFLG {7 I

24.4.6 BEBEIWK
24.4.6.1 X FIFO

CAN —3tGH NI FIFO, 4 FIFO B =ANMTAE, 29 772% CAN_RXF (¥
FMNUMI[1:0J47 J ik 24 B A7 AU 4R SC 8 H ;. RFOM A& 1 RBEIL FIFO (K%
HHEAS; FFULLFLG MR SHr &S FOVRFLG Mt HURASFRENL

24.4.6.2 B FIFO RAE#H
— P4 FIFO 2 F20RAS,  BRURBIR SRR NEE SR A
2 FIFO &b T-H: SR 3 MBS Dt BT —ANE R8Ok S038 s HURAS,
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it RS OIS E 770 A DL«
® HAHI FIFO BUEThfE, iR 5 W3 Mk SCHoH ik SC& i
® ) H FIFO BUETRE, IRk S EF

24.4.7 TIENLEI

RLUESRIIME A FERCTT RORIE IR OO IR P 2 11 7 RO, IR JE R ik
i ZAIRSC. CAN FZEHIEA 14 AN jEdidl.

24.4.7.1 %8
FEATLE B AH AR W DARC & P AT
K 1151 4> 32 hrid jEgs

i

ID CAN_F iBANK1[31:24] CAN_F iBANK1[23:16] CAN_F iBANK1[15:8] CAN_F iBANK1[7:0]
. . . . . IDTYP| TXRFR
H%{% STDID[10:3] STDID[2:0] | EXTID[17:13] EXTID[12:5] EXTIDI4:0] [Eep | B | ©

Kl 116 2 1 16 Al JEds

| D CAN_FiBANK1[15:8] CAN_FiBANK1[7:0] CAN_FiBANK2[15:8] CAN_FiBANK2[7:0]
B sworos T | R By sz TOUR | e e e
24.4.7.2 T PERE
B A=
AN, AR EEHROOPR IR S T U AP R TE GRS, o ID 75 2 S5
FHE A RE M Rk
FA 106 B it fr 5541
ID 1 0 1 1 0 0 1 0 | ...
iR L] 1 0 1 1 1 0 0 1 | .
LR 1D 1 X 1 1 0 X X 0 | ..
FrIRRFHRAER

AT, ROCID HRE— A A 2 S i PR AR R AT AR (R A RERE
Rkt 107 FriRFT5IRE 24 61

ID 1 1 1 0 1 0 0 1 1
ID 1 1 1 0 1 0 0 1 1
FiEE G 1D 1 1 1 0 1 0 0 1 1
24.4.7.3 AIEBR M
AN G0 R -
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® {95 32 fiid JEAS LS m TALTE 16 A
o (AL T, FriRFFsIRE AL e S T h A
o (g MEEAAARFELL T, WIEFF S/ NIt e

24.4.8 PrBTFF REERFR
24.4.8.1 St B

APM32 1] CAN A& PPl =B FI2BBY (SYNC_SEG). I [a]E 1
(BS1). WfAIBL 2 (BS2), RFFmifrT BS1 K BS2 BHIAEFHAL.
® B (SYNC _SEG): BB & —/Mta #ot
® IfAIEL 1 (BS1): MELSH 1 316 AN #t, B35 CAN ARk
) PROP_SEG #1 PHASE_SEG1
® Hf[E: 2 (BS2): BB HH 13| 8 AN HIE, BAE CAN FrifE E
PHASE_SEG2

24.4.8.2 PAFRHIHH
BS1 Bt ial: Ts1=Tq* (TIMSEG1[3:0]+1)
BS2 Bifitfal: Te=Tq* (TIMSEG2[2:0]+1)
—ANBARALIIIS ] T1bit=1Tq+ Tsr+Ts2
PehER=1/ T1bit
Tq= (BRPSC+1) * Tuc
24.49 H4EEHE
Il B 75774 CAN_ERRSTS 1) TXERRCNT fi7 48R A e Al %5 77 2%
CAN_ERRSTS f#] RXERRCNT fiz st ir i+ 2 a8 ok se gt CAN SRR
B,
L AT B 2777 2% CAN_INTEN ¥ ERRIEN {7 2 £ 1R R 7 A b
24.4.9.1 BERRE

24 CAN A5 RIR A 27748 1) TXERRCNT AT 255 i, CAN 2k il 42 st i3k A BS
BORAS, ULAT %723 CAN_ERRSTS 1 BOFLG 18 1, i%Ik4& K CAN Mz
il AR AN BE R NCRI RIS

I LS 228 CAN_MCTRL (1] ALBOFFM 73Kt 5 B 42k 5 7 2.
® i ALBOFFM A E 1, — HAEMRIE] 128 X 11 AriES ket fr, N

4 338 H B R A
® % ALBOFFM 178 0, #fi# Rk N PR A GBS, B B2k
24.4.10 $ ¥t
FEAE R IE P TS
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® {27 /74y CAN_TXSTS 1) REQCFLGO {7 & 1, KIXHEFH 0 4 A
TERE

® {27 /74y CAN_TXSTS ) REQCFLG1 {7 & 1, KIXHEFH 1 4H
TERE

® {27 /74y CAN_TXSTS 1) REQCFLG2 {7 & 1, KIXHEFH 2 &N
TERE

F=4E FIFOO A Wi i34
® TffEI L E 2% /7 4% CAN_RXFO [y FMNUMO[1:0]7 43 0 i, FIFOO
B —ANHT IR ST
® fififf K27 17 % CAN_RXFO ) FFULLFLGO £z & 1, FIFOO
® fififf k2717 % CAN_RXFO ) FOVRFLGO 2 & 1, FIFOO #i

F=AE FIFO1 s T34
® TR E % /7% CAN_RXF1 () FMNUM1[1:0]47 A4k 0 i, FIFO1
PEE—ANHT IR ST
® fififf K27 f7%s CAN_RXF1 () FFULLFLG1 iz & 1, FIFO1 j#
® fififf k2777 % CAN_RXF1 () FOVRFLG1 fi2& 1, FIFO1 #ith

PR ME R W A
® TE{}¥ 2174 CAN_INTEN ) SLEEPIEN 78 1, A BRI
® THE{IZA7%% CAN_INTEN A WUPIEN £i78 1, M A i fi e
® TH{}¥ 217 % CAN_ERRSTS () ERRWFLG 78 1, F s

152

® TH{}¥ %174 CAN_ERRSTS (] ERRPFLG 78 1, #/m ek
U H SR I RAE

® THE{ I E F 7% CAN_ERRSTS [ LERRC[2:0]fi, FHH EixH45H)
1oL
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ot
|

| |

L
|

|

CAN_RXFO —— JI FFULLFLGO :
|

| |

| |

I 1

CAN_RXF1 —— 7

CAN_ERRSTS ——

CAN_MSTS ——

24.5 FiFAeHhbpRET

B 17 S prpn SR e A

! [ReacrLeo] |

I
|
2\ \: TXME|EN
: REQCFLG1 | N
I [ReacrLez[t
|

—————a

|
|
—
|
|
|
|
|
|
|

!

FMIENO

»

) ;
L/

»

-
pal b
(=} c
= -
o —
m m
= =
oS S

—————

Y

=
=
o
m
=

1
t
|
|
|
1
}
|
|
[N
|
|
|
|
|
|
|

=
A
c
[y
—
m
=

[ FIFO 0
B

F
]

[ IFO 1

—————

=
o
<
=
m
= =

ERRIEN [

m
2
=
=
m
=

y

Ba

m
]
=
o
m
=

D

—————

A\ 2B 4

—_————a

@
=]
]
l
m
u =

—_———a

CAN1 Kt 0x4000_6400

CAN2 J:ifi:: 0x4000 6800
vE: CAN1 Fl CAN2 BRI Ah 25 47 28 K AmAs Mo dik 5 4 M [
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FHs 108 CAN 2777 s ik it

TFHRA 3% fw#s itk
CAN_MCTRL CAN = 5 77 17 o2 0x00
CAN_MSTS CAN FEIRAE /7o 0x04
CAN_TXSTS CAN RIEIRA 1798 0x08
CAN_RXFO0 CAN 420 FIFO 0 57788 0x0C
CAN_RXF1 CAN ¥k FIFO 1 %1788 0x10
CAN_INTEN CAN H i e & f7 4% 0x14
CAN_ERRSTS CAN H iR T 748 0x18
CAN_BITTIM CAN {5 27 47 2% 0x1C
CAN_TXMIDx RIE MR PR LT 27 A7 2% 0x180, 0x190, Ox1AQ

CAN_TXDLENXx

HILMBFEHR A L A7 4

0x184, 0x194, O0x1A4

CAN_TXMDLx RIEMBFEAR 215 B 5 A7 2% 0x188, 0x198, Ox1A8
CAN_TXMDHx RIE MR 1 19 B A A A 0x18C, 0x19C, Ox1AC
CAN_RXMIDx W FIFO HRAR bR R AT 27 4735 0x1B0, 0x1CO

CAN_RXDLENx

U FIFO B4R K < S5 2 A7 o

0x1B4, 0x1C4

CAN_RXMDLx FEUS FIFO MR AR R 19 24 27 A7 48 0x1B8, 0x1C8
CAN_RXMDHx W FIFO MRAE 2 1 50 2 A7 2 0x1BC, 0x1CC
CAN_FCTRL CAN I jE#8 R &7 4 0x200
CAN_FMCFG CAN I a3 X 73 47 5% 0x204
CAN_FSCFG CAN b i 8807 58 27 17 2% 0x20C
CAN_FFASS CAN I3 FIFO K27 17 28 0x214
CAN_FACT CAN I JE2R BTG T A7 3 0x21C
CAN_FiBANKx CAN I 3ERRA i FIF 1788 x 0x240..0x2AC

24.6 FARIReHR

24.6.1 CAN ZEHIFREFFEE

24.6.1.1 CAN =% F2% (CAN_MCTRL)
I Hikl: 0x00
HAE: 0x0001 0002

PLHR B R/W Ei:3%
FERIFEAWIEEILEE L (Request to Enter Initialization Mode)
0 INITREQ | RW | 0: MBI REN TEH TAERE
1: IEH TAERERHE A6 A5
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(e

vy

Eiipy

SLEEPREQ

R MEIR B, (Request to Enter Sleep Mode)

0: B H BB

1 T RIE N BEAR AR 2

4 AWUPCFG {8 1, % RX 55l ] CAN fRICI, %At 1
%, BNEENME 1, 00T IR

TXFPCFG

RW

fic B 3% FIFO {44 (Transmit FIFO Priority Configure)

AL R PEAE 2 AN RN S5 A7 RIE R, BB S 4 ik e IR et .
0: HIRSLMFRIRFF R E

1 HURIETE R K ok 5E

RXFLOCK

fic B $2U% FIFO #iE 3% (Receive FIFO Locked Mode Configure)

AL R e B N FIFO 2 B4 8iE, B 244Uk FIFO IR R

By, N ANE RS T A B

0: REHIE, MR FIFO MHRSCRE S, F— MBIk c 2B
JRA AR S

1. BBUE, HEIFIFO MRS, N MBI E 5

ARTXMD

R/W

2 F H B EAEIR ST (Automatic Retransmission Message Disable )
0: ffife AzhEAL, WO — B B3I E AL B3R E R
1. Bk EzhEL, WO ERIE IR

AWUPCFG

Bo B H sh iR (Automatic Wakeup Mode Configure)

0: HAFMeBEiERR B, @it CAN_MCTRL %7741 SLEEPREQ
(AL

1. B R B EAR A X, A CAN HROCM iR

ALBOFFM

RW

HzhiB B &RES %M E M (Automatic Leaving Bus-Off Status

Condition Management)

0: A%t CAN_MCTRL #F77#%1 INITREQ {7478 1 BE/535 0 )5,
BRI E] 128 WK 11 SLIESEBRERL, NI H B R

1 HUEARRTIE] 128 R 1 AESRIRRELL, U E30IB H B ZRAS

147

(3

15

SWRST

R/S

A5 CAN (Software Reset CAN)
0: IE% ILAE
1: CAN #5247 847, HEA7j5 CAN dENBEIRAT, #4: 3 3h%Hi% A0 0

16

DBGFRZE

25 (Debug Freeze)

0: TR

1: P, CAN BB/ &% TEIETAE, (B4R DLIE & 3 5 A il Bk
FIFO

31:17

(3

24.6.1.2 CAN FREFF2E CAN_MSTS)
fmFs bl 0x04
S A{E: 0x0000 0C02

LR B R/W iR
IEA TR AR & (Being Initialization Mode Flag)
AL AR E 1 A 0.
0 INITFLG R 0: 1BH YIRS

1. MFHIIERE, ZA RN CAN_MCTRL 217201 0a L% R A7
HIHfA .
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BLIE, vy RIW Eiipy

B4 TREAR AR % (Being Sleep Mode Fiag)

ZAL AR E 1 R O

1 SLEEPFLG R | 0: iBHpEHCH

10 AbTHEIRA, %A% CAN_MCTRL %5 77 25 BEAR A 2015 SR A7
A

RAHAEFWERE (Error Interrupt Occur Flag)

GALHEEE 1, WS 135 0.

0: KR4

1. KA

SR MR EE T bR 5 (Wakeup Interrupt Occur Flag)

2 N RERRAS S AN 2 SOF MelEny, ZALHfEME 1; WS 1

3 WUPIFLG RC W1 | i 0.

0: AR MR AR S nge it

1: MAREEARASE 2 nse i

CLEE N R B KT bR & (Being Sleep Mode Interrupt Flag)

M NBERRAS S, A R 1, AR AR ST 38 AR ARASE

4 SLEEPIFLG | RC_W1 | N2 HELHE 0, M5 135 0.

0: ARHEAHEARAE

10 BENBEARAS

2 ERRIFLG RC_W1

7:5 R
IEATF R %BE AR E (Being Transmit Mode Flag)
8 TXMFLG R 0: CAN AT ki

1: CAN 4T Ri%#i

IEAEF#: B (AR & (Being Receive Mode Flag)
9 RXMFLG R 0: CAN RabF#e ot

1: CAN 4b-F-Eaiiehist

10 | LSAMVALUE R CAN $20i0 51 1 _EVREE . (CAN Rx Pin Last Sample Value)

11 RXSIGL R CAN it 51 {5 5 #°F (CAN Rx Pin Signal Level)

31:12 R

24.6.1.3 CAN RiZREFHFHR CAN_TXSTS)
I tikl: 0x08
HAE: 0x1C00 0000

Bri Z2y i\ R/W iR

BRAE 0 iR 58 ibrd (Mailbox 0 Request Completed Flag)
HHEFE 0 B9 L vRiE R AGR B R e R, AL E 1 i)
0 REQCFLGO | RC_W1 | &ikiEKRI, mBEEAE 0; BIHS 174 0.

0: IEfERI%

1. CERIE

MB4E 0 KIXRIFrE (Mailbox 0 Transmission Success Flag)
4SO RIESHAMI G, HEFE 1, WHESE 1950,

0: ERIEZAKIK

1. BOCRIRZZA AT

1 TXSUSFLGO | RC_W1
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(e

2y

R/W

Eiipy

ARBLSTFLGO

RC_W1

MR4E O fh#kE Jhrd (Mailbox O Arbitration Lost Flag)
HEHE O APk F R B BEARE 1 S 17 0.

0: LEX

1. £k

TXERRFLGO

RC_W1

HEAE O A% 2 Wchn & (Mailbox O Transmission Error Flag)
ZIRHE 0 AL R, HBREEHEE 1; HHS 135 0.

0: TEX

1: KIKK

6:4

3¢

ABREQFLGO

R/S

MRAE 0 M FEE RArd (Mailbox 0 Abort Request Flag)
FMRAE O A SR RIBIIRIC, WZEA LK.

0: HBAE O M AE R SRR, BRSO

1: B 1 HbRlsEE 0 IR IR

REQCFLG1

RC_W1

BAE 1 &k 5 br & (Mailbox 1 Request Completed Flag)
ERAE 1 R R Ak E R SE RIS, AR E 1 kR
RIEVERE, mEEAE 0s BAHS 17 0.

0: IEfERI%

1: BERIE

TXSUSFLG1

RC_W1

MRAE 1 ik brE (Mailbox 1 Transmission Success Flag)
LHRAE 1 RIESZRRINE, BAEEEE 1 S 17 0.

0: bR ZRIK

1. BUORIEZANT)

10

ARBLSTFLG1

RC_W1

BRAE 1 fh ¥ E Jhrd (Mailbox 1 Arbitration Lost Flag)
HEAE 1 AP TR AR E 1 S 17 0.

0: LEX

1. ER

11

TXERRFLG1

RC_W1

BRAE 1 ik JMbrd (Mailbox 1 Transmission Error Flag)
MRHE 1 RIERIG, REEEE 1 BIES 175 0.

0: LEX

1: RIERM

14:12

(3

15

ABREQFLG1

R/S

MRAH 1 3% R FrE (Mailbox 1 Abort Request Flag)
A HRAE 1 A A RIE IR, WNZATE AL

0: MR 1 MAIEISCHEIERR, HAEEHE O

1: B 1 P bElesE 1 MRSEIER

16

REQCFLG2

RC_W1

BRAE 2 iR 58 ibr & (Mailbox 2 Request Completed Flag)
HHEFE 2 B LR R AGR B R e R, AL E 1 i)
FORTERIS, HIAEHE 0: BWAS 17 0.

0: IEFERI%

1. CEkik

17

TXSUSFLG2

RC_W1

BRAE 2 K& Ihbrd (Mailbox 2 Transmission Success Flag)
HBAE 2 RIESR I G, HEEEE 1 WS 136 0.

0: EUCREZEERIK

1. BUCORIEZAR)
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BLI 2y R/W it
MR4E 2 fh#E Jbrd (Mailbox 2 Arbitration Lost Flag)
18 | ARBLSTFLG2 | RC W1 T 2‘1¢ﬁz§5’iﬁﬂ‘ﬁaﬁﬁ1¢§ 1; WHE 170,
- 0: T
1: ER
HEAE 2 A2 Mchn & (Mailbox 2 Transmission Error Flag)
19 | TXERRFLG2 | RC_W1 %EB*&Z\E%%P&HH‘, HEHE 1, HHES 17 0.
0: 36,-@)(
1: RORRM
22:20 R
MRAE 2 W FEE Rird (Mailbox 2 Abort Request Flag)
A WA S RIERRST, WS TR
23 | ABREQFLG2 RIS EH&B*ﬁkZ EP&ﬁﬁﬁ‘ﬁli‘El’HliI )U@u%xﬁl
0: HBHH 2 I REIRSCHIERR, BREEHE O
1: B 1 PRIl 2 MR R
A4S (Empty Mailbox Number)
2524 | EMNUMI-0 R EALIE F TAAE S IRFE IR Ol M PTA R NEAE 42, iR
1ol e LT RSO W C T SN
BRIE I FE IS -
KIEWEFE 0 N whrdE (Transmit Mailbox 0 Empty Flag)
RIZMBFE O y7sif, ZA7AEEE 1.
26 TXMEFLGO R
0: HEFH O A fr R IL AR L
1: WBFE O H A R AT AR 3L
KIEWEFS 1 FArE (Transmit Mailbox 1 Empty Flag)
7 TXMEELG1 R JRILHEFE 1 %j/jﬁ#i “LZEEE‘@#FE_ 1
0: HEFH 1 AR RIEIFR L
1: HRAE 1 A RIE L
RILIEFE 2 2454 (Transmit Mailbox 2 Empty Flag)
RIEMBFR 2 N7SwF, A ERAEAEE 1.
28 TXMEFLG2 R
0: HEFH 2 FA FF R IEIHR L
1: HRAE 2 A A RIE L
BRAE O HIR X e fkhnE (The Lowest Transmission Priority
Flag For Mailbox 0)
29 LOWESTPO R 0: TEX
1: HRAE O MR Fe g AE S5 155 k4R ST HIE A T i 1K
H: HRA A ADUFESERR, N LOWESTP[2:0185 0.
MRAH 1 RIS B kFrE (The Lowest Transmission Priority
30 LOWESTP1 R Flag For Mailbox 1)
0: TEX
1 HBAE 1 AR e GAE S 15 R AR S A T e 1%
WRAE 2 BIRIEMR Je Bt fkbrE (The Lowest Transmission Priority
Flag For Mailbox 2)
31 LOWESTP2 R

0: ILEX
1: WBAH 2 (HR 58 A0 S5 A5 R I R ST IR R A o B M1

24.6.1.4 CAN UK FIFO 0 %725 (CAN_RXF0)

SAH: 0x00
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RIS, 2 RW iR

B FIFOO TR % H (The number of Message in receive
FIFO0)

1:0 | FMNUMO[1:0] R XA SR S B AT FIFOO AR AR SO E « i3] 1
AR, FMNUMO A0 15 AR th M A8 4R S0, FMNUMO £z
1,

2 TRH
B FIFO 0 jfitr & (Receive FIFOO Full Flag)
X FIFOO Hf5 3 MRICHS, KU FIFOO CUif; %A HAEAFE 1, 3K

3 FFULLFLGO | RC_W1 | ff5 17k 0.
0: Kk
1: Gl
Bl FIFOO #i & (Receive FIFO 0 Overrun Flag)
L FIFOO 5 3 MRITIS, b X BEr ik S, KB FIFOO it s

4 FOVRFLGO | RC W1 | Zf tdfFE 1, A5 17 0.
0: K= AdH
1. AR
R FIFOO fi B AH LLEEUHRk 3¢ (Release Receive FIFOO
Output Mailbox to Receive Massage)

5 REOMO . AL AR 1, WMHE 0. %5 FIFO RS, MFEK. %4 FIFO
o 2 LA E RSN, AEZEY5 1R 5 2 AR 056 R Ik B A -
0: TEX
1. BRI FIFOO frf Y BR A48

31:6 R

24.6.1.5 CAN U FIFO 1 2778% (CAN_RXF1)
mFs k. 0x10

SAiH: 0x00
DL, B R/W i3
B FIFO1 F# ¥ H (The number of Message in receive
FIFO1)
1:0 | FMNUM1[1:0] R X7 SR S W24 B R FIFO sRZ i BRSO H o f e 3] 1
ARSI, FMNUMA AL 15 &R0 HIRAE 1RS¢, FMNUM1 £
1o
2 ¥
Bl FIFO1 iikr & (Receive FIFOO Full Flag)
X FIFO1 W 3 AR, XM FIFO1 B3; S HEHE 1,
3 FFULLFLG1 | RC_W1 | #5135 0.
0: K
1: EUl
Bl FIFO1 #i i FrE (Receive FIFO1 Overrun Flag)
2 FIFO1 5 3 MRSCHT, SRl S EIHTHRSC, K FIFOT ¥
4 FOVRFLG1 | RC W1 | ZA A HE 1, %45 17 0.
0: AKp=EHiH
1: PR
Bz FIFO fay th 48 LU 5L (Release Receive FIFO1
5 RFOM1 RIS Output Mailbox to Receive Massage)
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Ll £ RIW g
ZALEEEEE 1, BHE 0. 45 FIFO OEss, WA, 4 FIFO
HA 2 DL EROROC, ARETRSE 2 MRS AR B I
# .
0: TN
1: RIS FIFOT ()% M AR

31:6 fRE

24.6.1.6 CAN HHi{fi fe 57748 (CAN_INTEN)
WA HutE: 0x14
HR{E: 0x0000 0000

DL, B4 R/W iR

e R EHEFE A2 R (Transmit Mailbox Empty Interrupt Enable)

4 REQCFLGx 1 & 1 B, RHCTERKIE, KIEMHE T, Hixh
0 TXMEIEN RW | B 1 U=k,

1: PEAEl

i FIFOO H ¥R SCE yeE O B 7= A Hh

(Interrupt Enable When The Number Of FIFOO Message Is Not 0)

24 FIFO0 (1) FMNUMO[1:016z 44k 0 i, B FIFOO ik sc#EE 0,
T TMENO R et 1 et

0: AF=tEdll

1: PRl

ffifiE FIFOO it (FIFOO Full Interrupt Enable)

4 FIFOO () FFULLFLGO £ 1 I, #H FIFOO MR LT, #i%
2 FFULLIENO | RMW | £z 1 W= A it

1: PRl

ffifiE FIFOO i #k# #r (FIFOO Overrun Interrupt Enable)

2 FIFOO ff) FOVRFLGO {7 & 1 if, FBAC FIFOO Cid#, #HizZfiE
3 FOVRIENO | RMW | 1 WU7=A4: ik,

1. FRA T

iR FIFO1 S4B SCEE vk O B = A R i

(Interrupt Enable When The Number Of FIFO1 Message Is Not 0)

2 FIFO1 1) FMNUM1[1:0147 44 0 i, ] FIFO1 ke =k o,
4| FMPIENT | RW T i 1 M.

0: A7tk il

1. FRA R

{fifE FIFO1 Ji it (FIFO1 Full Interrupt Enable)

2 FIFO1 () FFULLFLG1 & 1 i, FBH FIFO1 (IR, 5%l
5 FFULLIENT | RW | &1 =4,

0: Ap=tEHll

1. FRA T
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BLl B RW iR
ffifiE FIFO 1 i # i (FIFO1 Overrun Interrupt Enable)
X FIFO1 i) FOVRFLGT i B 1 B, £HE FIFO1 B3k, HiZMNE
6 FOVRIEN1 RW | 1 =i,
0: A=Ay
1: PEAE AT
7 fre
{FREH RS W (Error Warning Interrupt Enable)
2 ERRWFLG {7 1 B, LA RS #5100 8 1, i E ERRIFLG,
8 ERRWIEN RW | FEAZE R T .
0: ~N&E ERRIFLG fif
1: ERRIFLG i & 1
{fREg B4R I (Error Passive Interrupt Enable)
4 ERRPFLG 7% 1 B, Ik 804 5% #1460 8 1, i B ERRIFLG,
9 ERRPIEN RW | AR B ET =  T
0: ~N&E ERRIFLG fif
1. ERRIFLG {7 & 1
{fifE B £t (Bus-Off Interrupt Enable)
4 BOFFFLG i & 1 B, HILESL; #AZAiE 1, WikE ERRIFLG,
10 BOFFIEN RW | FeAE 4.
0: A& E ERRIFLG fiL
1. ERRIFLG {ii & 1
ffifi_ER4E R S i (Last Error Code Interrupt Enable)
2 B R . R E LERRC[2:0], 038 EAHRAIY, fn iz
11 LECIEN RW | &1, N#E ERRIFLG, 4 EReEiwd.
0: A& E ERRIFLG fif
1: ERRIFLG {7 & 1
14:12 ]
{fifE4S % T (Error Interrupt Enable)
Wt ‘ji\n‘sl;gzg =l ¥t —H—wy; , I—\“A_‘ = *O
15 ERRIEN RAW LN IRIR S T AR E 1, B E 1, WP AR T
0: Af=AHily
1: FEAHlT
{EfEMEE I (Wakeup Interrupt Enable)
N2 AN ‘,44“'7; , |-l|4—4 il H wo
16 WUPIEN RAW éWUleT1iﬁ1 B, EZALE 1, TP A R R
0: A=Al
1: FEA
{EfERERR T (Sleep Interrupt Enable)
= b ‘y+k\§% ’ I_llg_‘ BT o
17 | SLEEPIEN RIW i SLEEP|FLG B AR, FAZALE 1, WP A AR A
0: A=Al
1: FPEAE T
31:18 ]

24.6.1.7 CAN #RIREFH 2 (CAN_ERRSTS)
Tﬁa%%iﬂiﬁ 0x18
S AE: 0x0000 0000
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oaE:

2y

R/W

Eiipy

ERRWFLG

R SR E (Error Warning Occur Flag)

R R B BB H R AR E =96 I, iz T E 1.
0: RHPATIRES

1. I RES

ERRPFLG

L s kR (Error Passive Occur Flag)

ECHT R T AR BORR R TR B> 127 B, AL R 1
0: A IR

1. ISR

BOFLG

BEANBSLiFRE (Enter Bus-Off Flag)

MRIEE IR AE TXERRCNT [{E>255 B, CAN #ENE LIRS, Z%
PLETEEE 1.

0: CAN £ NBELRE

1: CAN HEANEZARS

fRE

6:4

LERRC

RW

oS _ERAEEMAY (Record Last Error Code)
R CAN 2 FINERET, RIBEHRIN AR5 E; HIEMR
R E RSO, BT AR O,

000: &AHR

001: ArIHFE4K

010: #= (Form) #

011: Wik (ACK) #

100: BRMEAES

101: RAEAAS

110: CRC %%

1M1 R E

15:7

IR

23:16

TXERRCNT

9 frRiEHRIH MK 8 £ (Least Significant Byte Of The 9-Bit
Transmit Error Counter)

BETHEGER S CAN B3R 5 5 e AL A B A58 B0 S B o

31:24

RXERRCNT

Bk iR $%s (Receive Error Counter)

BEUSAEAR T BB CAN P30 i e 7 58 LA A B 0 s, 24
H LB R, RIS A 4 1E, THEES N 1 800 8, BusTh a3
1, YitEEmE>127, &EITEEE N 120,

24.6.1.8 CAN B} P& 748 (CAN_BITTIM)
{}F?]ﬂ:zf@,ﬂt 0x1C
HA{E: 0x0123 0000

i, LR R/W #iR
W 2R A Y
9:0 BRPSC | RW @E:ﬁ&%?ﬁﬁ %k 2% (Baud Rate Prescaler Factor Setup)
A B G te = (BRPSC+1) % tpeik
15:10 (3
N .
1916 | TiMseGt | RW IX:EHTIEUEQ 1 (Tm1\e Segment1 Setup)
AP B 1 A5 I ] test = tean X (TIMSEG1+1),
22:20 | TIMSEG2 | RW | B [AIE 2 (Time Segment2 Setup)

www.geehy.com

Page330




IFE] B 2 15 F IR E] tes2 = tean X (TIMSEG2+1).

23 TREd

I FESBERTEE  (Resynchronization Jump Width)
2524 | RSYNJW | RW | CAN B {7 & iz of 7T LA ZE K 3R 47 5 £ 2> I I 1A trow=tean X
(RSYNJW+1),

29:26 TR

B3R 45, (Loop Back Mode Enable)

30 LBKMEN R/W | 0. 2k

1: ffikE

fEREEHER 0 (Silent Mode Enable)

31 SILMEN | RW | 0: IE#RE

1: BrEREER

TE: 24 CAN AT, %35 77 9% HAE thiph il

24.6.2 CAN IRFE&7F2%
AT IR IR RS IR A 25 A7 5% o
Br T RRGIAN, RIERFERAE LT R
® CAN_RXDLENx ZFf7#%) FMIDX 1
®  FRUSHBAR E HE
® RILHFE RATEE NN A RIS, CAN_TXSTS 277 &% HIAH M
TXMEFLG A8 1, FoRRIEMFE A .
A5 3 AL MR 2 AN EUCIAR . RO 3 IRE ) FIFO, JEH R
AEVi 7] FIFO Hr g S s 2 4 sC

24.6.2.1 RIBHFAEFRRRFFAEEE (CAN_TXMIDX) (x=0..2)
fwFHtE: 0x180, 0x190, Ox1A0
EAME: OXXXXX XXXX, X=#5E XA (BT 5 04, EAE TXMREQ=0)

DL, B i RIW Ei::3oN
ERKRIEMAEFAE (Transmit Mailbox Data Request)
0 TXMREQ R/W | O: HBAE BEHE A& S N, MSAE s, iz i (7 O

10 S 1, AERETE SRR MR A Hd
%R K IR ( Transmit Remote Frame Request)

1 TXRFREQ RW | 0: %

1: ZFEM

FAFIRF2EA (Identifier Type Select)
2 IDTYPESEL RW | 0: FRUEFRIRFF

1. ¥ RFRIRFF
WEY JRFFIRS (Extended Identifier Setup)
G hR RR T
bR AE FR R FF LY R bR IR & ( Standard Identifier Or
Extended Identifier)
45 IDTYPESEL 7 i A 2%, 3X 28 47 2 b E bR iR 1F
STDID[10:0], &R AR 7 EXTID[28:18].
e 1 U MRRE AT S R R IR R RS, RS RN

2 ZEAESSEIT KIEERENTEE (B0 —HAENO

20:3 EXTID[17:0] RIW

31:21 | STDID[10:0//EXTID[28:18] | R/W
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24.6.2.2 RIZEMABFEKEFHFB (CAN_TXDLENX) (x=0..2)
MR A TE A BRI, 8T E AN S (R
e Hbilk: 0x184, 0x194, Ox1A4
AT : OXXXXX XXXX

BLI vy R/W it
3:0 | DLCODE | RW | B KIXHHEK RS (Transmit Data Length Code Setup)
31:4 fre

24.6.2.3 RIZBIMBEZHEIRFHA2E (CAN_TXMDLxX) (x=0..2)
YA AE T BRSNS, 2RI NS R, RO 0 2] 7 M iE
5, HAF5 0 H4h.
i Hikl: 0x188, 0x198, Ox1A8
EARE:  OXXXXX XXXX

BLZ vy R/W i7p%)

7:0 | DATABYTEO | RIW | #3C¥#E 575 0 (Data Byte 0 of the Message)

15:8 | DATABYTE1 | RW | 3 ##5-%7 1 (Data Byte 1 of the Message)

23:16 | DATABYTE2 | RIW | #3C#iifi == 17 2 (Data Byte 2of the Message)

31:24 | DATABYTE3 | RIW | #3C#idfi =17 3 (Data Byte 3 of the Message)

24.6.2.4 RIZMARFZHEHEFFEE (CAN_TXMDHxX) (x=0..2)
YIRFAE S BEARSH, S ARG NS R
it 0x18C, 0x19C, Ox1AC
FAE: OXXXXX XXXX, X=A5E AL

B Z2y i) R/W D)

7:0 | DATABYTE4 | RW | ]RC¥¥E77 4 (Data Byte 4 of the Message).

15:8 | DATABYTES | RW | 3¢ ==17 5 (Data Byte 5 of the Message)

23:16 | DATABYTE6 | RW | #kc##i75 6 (Data Byte 6 of the Message)

31:24 | DATABYTE7 | RW | #3C¥# 515 7 (Data Byte 7 of the Message)

24.6.2.5 82X FIFO BRI IRFF &7 /755 (CAN_RXMIDx) (x=0..1)
fFHbE: 0x1B0, 0x1CO
FRIE: OXXXXX XXXX, X=358 XA

A= B R/IW iR
0 TR
KikiEREEm (Remote Frame Transmission Request)
1 RFTXREQ R 0: iz
1: AR
EFEFRIRFFEM (Identifier Type Select)
2 IDTYPESEL R | 0: brdEbsRIRFF
1: ¥ RARIRFF
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ALz B R/W Eipn

BB EIRIRF (Extended Identifier Setup)

¥ RARRFFIR 1 .

B E AR R FF B R AR I A (Standard  Identifier Or
Extended Identifier)

WAE IDTYPESEL o A4, X847 2 b5 fE b5 IR 4F
STDID[10:0], &4 AR IRFFI &5 EXTID[28:18].

20:3 EXTID[17:0] R

31:21 | STDID[10:0/EXTID[28:18] | R

HE: A B AR 7 A7 AR R

24.6.2.6 ¥R FIFO MR HIE K E R 738 (CAN_RXDLENX) (x=0..1)
fmisHdl: 0x1B4, Ox1C4
EAME: 0xXXXXXX XXXX
B, 2 RIW #id

B BB IE K TS (Receive Data Length Code Setup)
EAL R RN I BARASE ;s % i, DLCODE 1824 0.

3:0 DLCODE R

7:4 {R ¥
15:8 FMIDX R BHITIELSILEC 75 (Filter Match Index Setup)
31:16 TR

T A B AR A A7 A AR A BRI

24.6.2.7 ¥ FIFO BIfA RN HEF F5 (CAN_RXMDLX) (x=0..1)
fmFeHudk: Ox1B8, O0x1C8, R CEE 0 3] 8 Nk, HMNFH 0 FFah.
FAME: 0xXXXXXX XXXX

Bk £y RIW ik
7:0 | DATABYTEO

W HHE TS 0 (Data Byte 0 of the Message)

15:8 | DATABYTE1 RCHIE T 1 (Data Byte 1 of the Message)

23:16 | DATABYTE2 RCHHE 75 2 (Data Byte 2 of the Message)

AW O |0

31:24 | DATABYTE3 W HHE Y 3 (Data Byte 3 of the Message)
e A BB 2 A7 A R B
24.6.2.8 #IX FIFO HRFE R F T IR 73 (CAN_RXMDHx) (x=0..1)

gtk 0x1BC, Ox1CC
ERUE: OXXXXX XXXX, X=ok 52 ST

BErs: B RIW R

7:0 DATABYTE4 R | k¥ 575 4 (Data Byte 4 of the Message)
15:8 DATABYTE5S R | #3C#dE+% 5 (Data Byte 5 of the Message)
23:16 DATABYTEG R | #3C#dE+% 6 (Data Byte 6 of the Message)
31:24 DATABYTE7 R | #&3#ds771 7 (Data Byte 7 of the Message)

VE: T HRSCR  A A AAE R
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24.6.3 CAN Iy %HreR

24.6.3.1 CAN 3 yE2%=H|&F 4% (CAN_FCTRL)
PmFs k. 0x200
S Aiffi: 0x2A1C OEO01

BLi B R/W D)

0 FINITEN | RIW | 0: IE#fist
1. ¥R

g pE 2 W a4 R, (Filter Init Mode Enable)

31:1 fRE

TE: 2 A SRR B A 58 2 B

24.6.3.2 CAN T8 #3/R AL B %7748 (CAN_FMCFG)
e Hdl: 0x204
SEA7ME: 0x0000 0000

oAz &% | RIW iR

fid B it yE 4% x B3 (Filter Mode Configure)
x BN 0-27,

27:0 | FMCFGx | RW | 0: FRiAFFBEbAr i

1: ARIRFFFI AR

Ve 14-27 AifGEH F103xC, F103xDxE

TREd

31:28 R

W: RETESE CAN_FCTRL (FINITEN =1), {fiid st FHIBIIER T, FRExHZEFFREAN.

24.6.3.3 CAN TR EACE & 7% (CAN_FSCFG)
mFsHhbE: 0x20C
S A{E: 0x0000 0000

HrHR &R R/W i3

fic BT JE S x % (Filterx Scale Configure)

x BUE N 0-27.
27:0 | FSCFGx | RW | 0: 2/~ 16 fir

1. BA32 147

VE: 14-27 (A& F103xC, F103xDXE H {47 .
31:28 R

. RETEEE CAN_FCTRL (FINITEN=1), filjEsdstFoIaEF, ARt iZafmads N,

24.6.3.4 CAN T35 FIFO XBEE 7752 (CAN_FFASS)
gl 0x214
HA{E: 0x0000 0000

AL Y S R/W ik

x BU{E M 0-27.,

27:0 | FFASSx | RW | 0: idjE#e 5 FIFOO Bk

1: TIELRS FIFO1 5Kk

W 14-27 f4UEF F103xC, F103xDxE

fic Bl s x 5 FIFO 5Bk (Configure Filterx Associated with FIFO)

TRE .
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VAL ZFK R/W ik
31:28 R
H: HETEEE CAN_FCTRL (FINITEN=1), fHidJEass T oI, ARt Za a5 N,

24.6.3.5 CAN T yESBIE & f75¢ (CAN_FACT)
b 0x21C
HAi{E: 0x0000 0000

frrgk | &% | RIW Eiipy

WoEd uE%s x (Filterx Active)

x BUE N 0-27.

27:0 | FACTx | RW | 0: #*H

1: B

7E: 14-27 HIAEH F103xC, F103xDxE FF1{fH .
31:28 ]

24.6.3.6 CAN T uES384H i HI%77%% x ( CAN_FiBANKx) (i=0..27; x=1..2)
T Hidl: 0x240..0x2AC (fX F103xDxE & )
0x240..0x31C ({X F103xC &)
EAE: OxXXXX XXXX

(OAE: ] R R/W )

W EILHESRN (Filter Bits Setup)
PRIRFFFI AR
0: FBITx A&IEAL
1: FBITx S kg Ar
B VR AT 7 i Ao A5 X
0: FBITx AFTEuE
1: FBITx LZULAL
ViHH: x BU{EN 0~31, FoR FBIT HIfidm5 .
1. F103xC 77 A 28 i ykssae, i=0..27; F103xDxE 7= b4t 14 4 ykss: i=0..13. ks
B 2 4> 32 [ & /745, CAN_FIBANK[2:1])4H k. RET7E CAN_FACT 2723 N[ FACTx £ 0, 5%
CAN_FCTRL ZF {7831 FINITEN A7 1 B, 7 BEAZ SO B 13 8258 25 A7 25

31:0 | FBIT[31:0] | R\W
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25 ZEFFMAFmBED (SDIO)
251 ARiBEWR. H5HD
Tk 109 RIEEFR. 45 R
e EFR FECEFR BXEE
FE NS H BT First Input First Output FIFO
A RS Command Path State Machine CPSM
AR Data Path State Machine DPSM
25.2 fEifr
TRBFRNG O R84 SD &, SDI/O &, Z#HAAFK (MMC) 1 CE-
ATA K ENEE O 324t AHB R4 0285 SD 7. SD I/0 . MMC #il CE-ATA
W 2 (R s AL 4
25.3 FE4HE

(1) SD F: 5 SD AR HRA 2.0 &%

(2) SDI/O+F: 5 SD /O KM A 2.0 43 75 SR P RIS [F] i e 2 21
AL CERIN) Al 4 fif.

(3) MMC: 5ZHARRGHET 4.2 N ZAIRARIRE . A =FA K
P BB 1460 (B« 4 A2 8 fiz.

(4) CE-ATA: 5 CE-ATA ¥ illiRA 1.1 &34
(5) 8 LRI R B AL ik %54 48MHz

(6) Bl DMA 1K

(7> s S5 ERE S, TR/ SR 3 .

VE: YETRRAR SDIO 7E[F— i} a) L {7 #:—> SD/SD I0/MMC 4.2 k&, {HA[SZ#r% > MMC4.1 BLLLRT

AR -

25.4

TheeHA

SDIO £ 3 B4 W K HB 57

SDIO &t #%: SzHl MMC/SD/SD I/0 -E A= ThRE, Hisdlfaic. BiE 5T,
AT . EHIATEENAME S, BRI HEUE LR, Ao onE
AL .

AHB 242 11. $#1F SDIO &g A7 e, HTEdEE4n FIFO #ot, 7=
A AT DMA 53R (55 .
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& 118 SDIO £EMHEE 1N &

SDIO
L
SDTO AHB .
. o . .  DVATE SR
SDIO CK ﬁ@a%ﬁ lrELAl‘ éﬁ?ﬁ D "
Leﬁ
SDTO_CMD) TR
“ N A HIT »
I AHBALZE
SDI0_D[7:D] Ly FIFO ) -
“ ¥ HdE T
SDIOCLK HCLK/2
s 110 SDIO 5| s X
E)iil 7 PiHA
SDIO_CK i MMC/SD/SD /O =i, MEHLEIFR T BhLk
SDIO_CMD X[ MMC/SD/SD I/0 f1r4, M 41E5
SDIO_DJ[7:0] R[] MMC/SD/SD I/O =%, XU A s 2k

25.4.1 SDIO AZHF
FEEALSE, WA R T S LR A B A

FEAMHEATUR B 10— SRR -
® % AR AA MR, ENEIR, 4T EMmE CMD

k.
® AN MREENL, NSRRI RN, WM AT &4 E CMD
F.

® H¥E: mILINENEBFREE NER M. B EHELALE. HTEdEE
HBIEL S ETLLE 1 (DO). 4 (D0-D3). 8 (D0-D7).

FEZ IEAAR/SDISD 1/O 1546 b HFE AR 2 i /M N 2574 o

£ SD/SD 1/0 fififi#s 1~ LA I& P Ea it ISR XL s /£ MMC _EAZIA 1)
Hodga iy DL B sl i T Uk B 72 CE-ATA s AR O Hs o DL
ENIY R
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K 119 SDIO  “Jmapi” A “ okl ” #fk

|
| EBLE BT |
SDIO CMD
————— et e o e g e
| | I
| | |
| | |
SDIO D | |
_______________ S S

| | |
T HERRE M BEEEE
[ [ [

K] 120 SDIO (%) #adite(t

B eSS BB

SDIOiCMD:
2} {o% f-—{WE} 4~ -

B B EEHL

s |- —o mp -

|
|
BESIES BZSIES :

BN

E2° e (E

K 121 SDIO (%) Mtk 5 #HAlE

i
|
——‘| Hugi B | CRC |—| HH B | CRC |—1 HH B | CRC |———-i-—_
|
|
|
|
|
|

¢ [ —

e |- s - —

-
| |
eSS | | |
| | | |
| | | |
| : ' |
RE T i S i
T T
: : FEHLER & | FHLER & I
R S [ — | |
| ' | Lo
|
¢ LY I )
| |
| |
| |
' Bz (- AE l
I:I:'%’i“hf
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SDIO_CMD

Kl 122 SDIO HE it L A

THLBN B % & EiEe! BB B P& EN

e TP ppE——— i b ——o R —-

Bk B L

————— | H it - — -

SDIO_CMD -
ISR LTI SRR er - {me} -
|
|
|
|
|

AR AR (R )y
R
123 SDIO ##E it 5 #AF
EFIRA  WAFIENL EMFBEE g

|
|
LRSI |
SDIO D | f
—————————- | Hl i et -+——
| L |
| | | |
| | | |
| | | |
| S el Ly |
| |
o smbaE
25.4.2 SDIO &L #
SDIO A ffE 5 A LU LA

| BT
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® SDIO_CLK: SDIO il st fitar 1 fmb i, ANk i 7 dr & 2k

(SDIO_CMD) HIif Hi%k#isk (SDIO_D) | EHER % — iy 2 aiH
. %FF MMC & V3.31 fig4d<, SDIO_CLK #iZ1E 0-20MHz, %I
MMC F V4.2 A 7E 0-48MHz 2 [f], %fF SD 8% SD I/0 &7E 0-
25MHz ]

SDIO_CMD: Zf55 &M nr4iEiE, T RIPIsE a2 1L 4.
#r 4 M SDIO il #5 £F, Wi MR AKIER FHL. CMD {554 P
PR WAL ITRAE S (T MMC £ V3.31 K& DLRTARA) Fldr 4
RIEFHERIE R (SD. SD 1/0. MMC R 4.2 R AW i Akt 2 3 it
N

SDIO_D[7:0]: {555y it idng, AT HEdpmis. BN
T, FHEEANE, R DO A TEdE L, SDIO &L #% nl it &
(P B 26 F T B 4, /] DO-D3. DO0-D7 (fXf#HF MMC
V4.2),
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Pt P TC B4 HRLIEE BRI B BRI fE

R HIT

iy & FITSEIL A R A A & SR AR e &, Bl A& th fiy

(CPSM) #5Hll.

RS

www.geehy.com

CS_Idle BALFHEZRIEMS

1. CPSWH {458 I HWA TTDENDA - (CS_Pend
2. CPSWA fifE 3+ HWATTDEND 2k fi - S Send
3. CPSMt 56 - S _Tdle

AR WARS =D REF8SSDIO_CLKA A, BA
Wﬁ/@NCC*HNRCETr‘ PRl o
Nee: PRANFENL A 2 18R /N Ta] [B] B
Nee: LA A5 R f /M 8] []5%

CS_Pend ZFHRPWAEE R
L. B sE Rk — (S Send

2. CPSWA <41 — (S Idle

CS Send RiEwmS
L RSEmAJEHAMR,  —~ (S Wait
2. Rk A JETEA 8L — (S_Idle

3. CPSW <] — (S _Idle

CS_Wait S5 mRL AR AL
LA B2 (RBIARa6hr)  —  CS_Wait
2. TR0 [ e — (S_Idle
3. CPSW# G — (S_Idle

T i AR I I R] [ 58 29641~SD 10 CLKH 4 1

R
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CS_Receive Uk ma R H-ArMICRC

1. LECE-ATABE R R USRI B, 2K AECE-ATA - CS Waitcompl
o i HL 4545 CE-AT AV # i 2 SR RS Sl A

2. FECE-AT AR R USRI B, 2K BECE-ATA - (CS_Pend
rP I LA CE-AT AV i 2 2R fE S it

3. CPSM#E et - CS_Idle
4. R 8L - €S Idle
5. i ACROK 12k it - (S Idle

CS Waitcompl Z&£#CE-ATAREZ ML BRES

L. U BICE-ATAMT 25 S5 — (S Idle
2. CPSM# 4] - CS Idle
3. 1 A-CROK I —~ (S Idle

HE T

Kot TSI NS R 2 ] B R e =K 56 O 8 A, Al A e
SDIO_D[7:0]f5 5%k, ¥l vi N 4 fir, Hfatkhut H SDIO_D[3:0]f5 52k,
HEAEE Y 1 AL, Bt SDIO_D[O]ME 52k

Ha ALhmint BURIREPL (DPSMD %4

IR
DS Idle H¥HEBHEITEN, SFFREMBW L
L. DSV g HL i AL S EH1E - DS_WaitS
2. DPSMAS e HL AR &4 1= 2L —~ DS WaitR
3. DPSMA BEFF H iS4 45 O TT 46 HATAESD IO, —  DS_Readwait

DS WaitS &f:¥IEFIFORNTIFE TR E LB LM ER

1. Bt aioR —~ DS Idle
2. DP SV <A — DS Idle
3. FHEFIFO Ny 254 TR —~ DS Send

www.geehy.com Page341



DS Send RIZFHERBIFE

L B R I% —  DS_Busy
2. DP WA <A —  DS_Idle
3. BRI FO T i 1R R 1% -~ DS_Idle
4. N FCRCES % - DS_Idle
DS_Busy “ERFCRORS R
L HdEC R - DS_Busy
2. DPSMA <A - DS_Idle
3. BEFIFO T il iR ik -  DS_Idle
4. P HBCRCHY 1% - DS_Idle
DS_WaitR S5 el ¥ i e gk br
1. B AR -  DS_Idle
2. DPSM#g 5% - DS_Idle
3. BEHIn — DS Idle
4. 75BN BT RR 4G AL —~  DS_Receive

DS_Receive USRI EEE I RKHE ANHIEFIFO

L Hefrdh CL ik -
2. Hiffe AR -
3. HUERFIFO Rk 1% -

4. e BOF LR EAT IR HAERESDT/ 0 -

5. DPSM# P BCRCEE 32 -

DS_WaitR
DS_WaitR
DS_Idle
DS Readwait

DS_Idle

DS _Readwait &% “HE&EFHMEIL” 84

L “BRAEERIL A —~

2. DPSMA#t ] -

DS_WaitR

DS_Idle

25.4.3 AHB 0O

AHB 2 [ RE5 5 i) SDIO 247 28 MI%HE FIFO, WAE=A= Rl Al DMA &R, &
BAEHIE FIFO B0, 2788 e A T /DMA 5 3K 12 411318 4.

SDIO ¥t
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MBS —ANEEYIEF PRSI E SR, Pl PSR . TR
VI 27 A7 JOVF A0 Wi A5 s A= A S A
#¥AE FIFO

4 FIFO HooH — Mg X, HTHEE &i% FIFO. FIFO A& —AMgA
FHITEE Y 32 fr, IREN 32 FHIBIREINIX . Ki% FIFO W HI1E 24 75 B 5 4
IR b, frfefmiEdRmd AHB B4 5 N K1k FIFO, SDIO J& e #s H 1) 5 5
TCMKIE FIFO SBUCEdE, HR%ES . 208 FIFO H T M RiBU IR, MWE
CEEUEE, SRS AR IS EE 5 NI FIFO.

FEHRHT
T IO A ) KRG A5, FRUE 5 B TR 588 2 [BFEE .
25.4.4 RIhREULEH

25.4.4.1 F&EES

P HRSE L T 1% 7 4%: OCR. CID. CSD. EXT_CSD. RCA. DSR.
SCR. X2 7742 H il I A dr 4111 . OCR. CID. CSD A1 SCR % 775241
FERMHFE(EE, RCA 1 DSR Zif7#s AL B 2774y, AELhrMAcE S50,
EXT_CSD % A7#% [FI AL 48 R e e (5 B SR S5 1 S50

OCR #rffsr: 32 (LA H AR A7 4 A7 R 1K) Voo Ho IR A7 il A da o
(MMC). 5i4b, iZwFfras Bl — MIRESE B AL W R B C e lizk
SALELL. ZHAARE MMC M1 SD RZIEH fiARF. TR LHMEH] CMD1
(MMC) ,ACMD41 (SD 7#fii k), CMD5 (SD I/O) RIRHUZZF 74N 45

CID Zifi%e: RiRMIZFFH (CID) /& 128 fii%E. EHSTE RN B R
WAMEE . BMEE (RW) RNEAME—RRINS.

CSD #rfrsar: REFEHIEH AR MUK PRAREE. CSD & XHEH
A HHRIIESER . KRBV RN IR) . S A 55

¥ CSD #wf7ds: A MMC4.2 %% /744 . ¥ ik CSD W 7433 LR g AT
WA BN 512 75, s 320 FATNJEIERL, B LT RIIDIRE, IF
HAREH BB Rl 192 TR, € X TR TAEEMAEE T

RCA apf7ds: I 51 16 ALAIN RhE 7 A7 S AF R, 123t hb A R pTia 1L
e R A AT . RAMAEH TR G, B SR ENUNRIELE .

DSR #ifrds: 16 MLgRahiBearfras, W TAEY REAESF A it m B Lk ae
(BT E K AR ESHO.

SCR 2 fE#%: 1V SD/SD I/0 XA % fE 8%,
25.4.4.2 f5d
£t S Fn R D W NP S NEI e 3R
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& RA X
I Hkdr4 (BO) FIEBITA R, B iR (]

RN S A4 (BCR)

FAEBIFTA R, R SCE AR 3R [a] i 2

FHE CGERXRD w4 (AC)

Ri%F TR L, SDIO_D £k B HiniLm

T GRXRD KR4 (ADTC)

Ki%F| SR, SDIO_D £ FA kL

L g/t

FIT A i & i A2 48 AL E DK, 72 1.92us (25MHz) 0.96us (50MHz)
A10.92us (52MHz) (K IEI}[A],

Bk A1 RSk

/DA 47 46 [45:40] [39:8] [7:1] (]
i 1 1 6 32 7 1
Bl 0 1 - - - 1
1B VAR ELDA FEHAL &5 ZH CRC7 ey LA

SD I/O SZ e fpma 28RS, PFZRIEE CRC 451746
©® 48 {75 N
® 136 KM
R 112 J i R =

UiTA 47 46 [45:40] [39:8] [7:1] (]
T 1 1 6 32 7 1
A 0 0 - - - 1
i AR/ FELA FERL AR % | CRC7 8 (1111111 gERAL

Bt 113 IR 3
/DA 135 134 [133:128] [127:1] 0

i 1 1 6 127 1

ILIEN 0 0 111111 - 1

i B FFUE AL DA R CID = CSD gERhL

&R

K 114 A GS
A& | RH e 21 I L 2 TRIFR YL
. S ATE R3S
CMDO bc [31:0]3 7 47 - GO_IDLE_STATE :
AR
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wARG | KR S e RAE TEJR L]
TETNIRAS,
R4 CMD
CMD1 bc [31:0]OCR R3 SEND_OP_COND LRRIEM R, (f
A A AT
AN
T RATAT i i
CMD £k %%
CMD2 ber | [31:03E %47 R2 ALL_SEND_CID CID #¥s (Frf
HERBENFR
HB =1 87D
TR R R ATHN
CMD3 ber | [31:0EF AL R6 SEND_RELATIVE_ADDR AHNE e H ik
(RCA)
[31:16]DSR wEITA R
CMD4 bc - SET_DSR .
[15:0E 78 7 - DSR @7 #%.
31:25 DA
[31:291R {2 (& T 110
[24]S18R :
CMD5 ber R4 IO_SEND_OP_COND . EHFTE 1O
[23:0]1/0
R EEH
OCR
1:26]i% A
[31:26]33 0 (L& T MMC
[25:24]V7 1]
. DL R
[23:16]% 5] .
CMD6 ac 15:8]{H R1b SWITCH EAER A S
[ : EXT_CSD %17
[7:3]% A0 P
[2:0]4r 44 ’
[31:16]RCA AT RERS L
CMD7 ac } R1b SELECT/DESELECT_CARD
[15:03H 7 iz SARPIE
] SD KR I%EH:
[31:12)fR B iz M4, aEE
[11:8] LA H HILAE L LA R
CMD8 ber R7 SEND_IF_COND
JE (VHS) FHi ] RS2 15 3
[7:0146 ik FrHE., fRHEA
R 0.
B 3% 5 1R
[31:16]RCA CMD k3% Flfh
CMD9 ac : R2 SEND_CSD
[15:03H 7 fr 1 Rk E B
(CSD)
B 3% 5 1R
[31:16]RCA CMD k3% Flfh
CMD10 ac : R2 SEND_CID B
[15:01& 757 HRARIR
(CID)
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wARG | KR SH ] LA 2 TEJR L]
N iR b AR
CMD12 ac [31:0B& 7L R1b STOP_TRANSMISSION "
fl o
B e 1R Rk
[31:16]RCA
CMD13 ac X R1 SEND_STATUS EHPIRESEAF
[15:03H 7 {1
o
TN L
CMD14 adtc | [31:0PHFE(L R1 BUSTEST_R S I 2 B i
Ha
PRIk 8 R A%
[31:16]RCA e B EBE
CMD15 ac - GO_INACTIVE_STATE
[15:0]3 72 67 (Inactive) Ik
.
N ESINE R 3r 5N
CMD19 adtc | [31:0] % AL R1 BUSTEST W N
MR
kg 115 [HIFHR ) 5 dr 2
wARI | KRB S ] LA 2 [ P8
[31:16]%M 0 SET_BLOCK_COUN | & XfER&R £ A hals
CMD23 ac R1
[15:018 % H T AR E .
1% SET_BLOCKLEN
CMD24 | adtc | [31:0]%#s R1 WRITE_BLOCK mAERNKES —1
B,
BEBE NEAR S, BB
WRITE_MULTIPLE #
CMD25 | adtc | [31:0]%# R1 B—LOCK ~ | STOP_TRANSMISSION
i 2 BUX B T i1 E ML
H .
YRR AR RE . X
AR N BERIE—IRiZ A
, Lo GYRFEPE K BB
CMD26 | adtc [31:0PE 7 ir R1 PROGAM_CID i )
5 Bk kg SE LS
FIERfE. B iZar AR
BAFE
\ S CSD AR LR
CMD27 | adtc [31:0PH 75 r R1 PROGAM_CSD o
P EmTE o
WR-FEERYTIRE, %
AR B IR EHN S Ry
CMD28 ac | [31:0)%uE AL R1b SET_WRITE_PROT | fi. SRR EEFR

IR B X
(WP_GRP_SIZE)
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WmRRS | KA ZH i g 2K L LB

MRERE SR ThEE, %
CMD29 ac | [31:0)%uREHiht R1b CLR_WRITE_PROT | fr& Rk FhA RS #
#hi.

[31:01%5 i ¥ SEND_WRITE_PRO | -+ I SRR, ¥
CMD30 | adtc T R1 - - AR RIS Ry L
P bk T s

25.4.5 & EHE
25.4.5.1 SD 1/0 F#E

SD I/O & (E4E 10 REHAEFR) SCHFLL TR #1E:
® LAEfFRAE
o H{EWKEHAE
® ik

WA E SDIO_DCTRL () SDIOEN fiitf, SDIO A ¢ X setieff, (Hi €5k
Gb, BT BRI R

SD I/0 BEFAr

FEAF (RW) {UHT SD IO 1 1 Ao AT 4 frkiats i iE o — A LML
PAT — MRS ANPERIEN RAE S, DU IR, RN ovr Bk & 22
SD I/O -~ A AEAT D g R £

FEWSCRIERS — R B2 AT BT AT DUT AR5t A%, MReAdnimiE (DTEN &
1), fiift SDIO % #fF (SDIOEN £ 1), JHaniessfy, Al Hdf t& 4/ 0y
MAEZEI SDIO ML, DPSM K HHE A R HE AR AR o

TEERZAPIRART, 2 /> SDIO_CK W #if5, DPSM Iz SDIO_D2 4y 0, fEit
R, WA BE T RWSTOP £, JIl DPSM £{E4H5ikA £ 51 2 4 SDIO_CK
FBhE T, (R4 SDIO #ive) FRAE— A0 & 1+ 0k SDIO_D2 A 1. A5
DPSM JF 4555 < BBt . fEBRICE By, BB T TR Fs,
DPSM A2k NTEEE AT o

SDIO RARELL b8 # A, SDIO mJ LAf5 ik SDIO_CK #EANEAFF, fEHEICK
TR A A S 2 4> SDIO_CK F )5, DPSM f1Em ol 7R B4 h
L R I
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Kl 124 f ] SDIO_D2 155 £k 13255 e e
soak MUY UL L

CMD

CMD52
gt ] ]

R YT ]
1
|
|

24 CLK

c————————

E/D4ANCLK

125 @it 1% 1E SDIO_CLK (iS5 A

SDIO_CLK

DATA R [ —— kD |
| | A [
| opciKg sk 2Ty
- | 1/MCLK
SDIO i

2% E J SDIOEN £z, SDIO FHL{E SDIO_D1 1554k L&l SDIO Hi#7.
25.4.5.2 CE-ATA 5 e #/E

CE-ATA B 11 b T 452 3
o Bkt sl
o R ATEMAHIET

HAEAKE T SDIO_CMD ] ATACMD i}, SDIO A 37 Hrix sefiff

PSR

CE-ATA & X T #n 4 5%

LEMAET, WA MHNZE TIEM LN ATA 2 5 e 18 2
R, ATA A%k

0

R BRKRAE T
EHURT IR A iy T2 ROR PR -5 BOH B [8] iy & 58 U 5 1T RE -

IR ARV E ATACMD ) “ fo¥F CMD 4557, W& 1 INTDIS H i) “ k& dimfi
RELL”, TAEC R — N N i\ S R, R dr & SE R S 5 o
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25.4.6 FRETFHFRIEERHE

M REA% A R A T —A> 32 LRSI, XM T A R ENURIE R RPIRES
BE CREE A MTRAAAEAIPRET AT BRI, R ERPRES

U2 S Z AT I AT AR R o

TRE LT ARFPRERE R :
g 116 ANFEIFPIRAS(E B
%HE =94
E FE IR L
S IRAL
R FEIAT, A S B A i 2 1 o 1T 4
X AL, EmLPATH R E. SDIO R EHLEIT K IZERE Ay 415 X Le 7 i 28 R FIR
Fts 117 LM
HE EX
A AR R L APIRAS
B A S 2 Aiar K. BB IERM a2 RITER (BA — a4 IIEiR ).,
C PR A TERR
Lk 118 FIRE
UiTA 2R =it HE i BREG
1:0 PREEAT] F MR E
2 PREE 25 5 R AR 4.
0= oA it
3 AKE_SEQ_ERROR ER R BT (I A A% o c
144
4 {7594 SD 110 F
0=ARY | KHEACMD, HiErRad s
5 APP_CMD SR \ ‘ c
1= 1 Wi fFERE Ny ACMD w4,
6 R
O=TkHiiR | RE&AH SWITCH 44 12K
7 SWITCH_ERROR EX ) B
1=FE 3 R A AR
O=ARitzE | 5L LMEMPHITIESHXT
8 READY_FOR_DATA SR
1=5 2 Mo
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YA 2 RKE HE Ti.BA BEREAF
0==H
1=5i
2=1R5)
3=fFHL
4_7; o L i AT RS PR
5= 4 . WHRGLHIPATSBCIRESH
12:9 CURRENT_STATE SR I A, EANBNKSTET M4 B
e PRI 97 R s B SR 3 Y A7 4%
= ey
HEHIE 0 2 15 iRk
8=t T Rk fil R
9=1r- R
10~15={4
B
AW B — A 8RR
o= Z Ao A CHE
13 ERASE_RESET ) {iﬁ CMD35 . CMD36. CMD38 C
=1
> 5 CMD13 #r4), #E ABE
HIFF# k.
0=f0¥F PAT A A A 8 SR T
14 CARD_ECC_DISABLED SX A
- - 1=A ECC.
O=HK{Ry | BICLFEENS R EIEL,
15 WP_ERASE_SKIP EX C
- - 1= %" AN A 43 M bk 2 () 0k 4R B o
A PURATAT] — AN R IR R 5
E4B5NT CID 4178, INaeE
o
O=TF44i% | CSD R/ 5 RN EAIL
16 CID/CSD_OVERWRITE EX C
1=48i% fic
AT D BUK A S R0 %
MR, BIRE JFIR RS £
o
17 R
18 R
PR T 53AT E— ML A A
0=TFHi% KW ChreErh A SO
19 ERROR EX C
1=4fR ENEHIER (B0 S
),
0=TFHi% ChRAE AR E SO R BB A A4l
20 CC_ERROR ER C
- %El?ﬁ iﬂnﬁv Ejﬂﬂﬁﬁnn ?3159%
0=Hi3h RHIN LM T ECC K5, {H
21 CARD_ECC_FAILED EX C
- - 1=2R0K 16 0 1EHE I R
O=TCHt = . N
22 ILLEGAL_COMMAND ER 1=t X UETRIRAES, A IR, B
EBQ
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VA 2 gt HfE i HERF
0=To4H 1% oo .
23 COM_CRC_ERROR ER 1=tz ZHdr 4 H CRC WG4 % B
=THIR
O=To4kix | 7E LB/ b oA fr 2 I R
24 LOCK_UNLOCK_FAILED EX i C
- - =4 1% SRS 2 2 T R
O=FRBl | H¥BE T, BrEOLPd
25 CARD_IS_LOCKED SR A
- 1=-R 4t .
0=To4H 1% D — N5 LR (R P
26 WP_VIOLATION EX C
- =4 1% .
0=k % X .
27 ERASE_PARAM EX |=itiz PEBRIT IR T AR IR MR ERAL C
=TEHIR
O=TC4t %
28 ERASE_SEQ_ERROR 1@;? R A I c
=TEHIR
SET_BLOCKLEN 412 ¥t
T RERR AV B, BT
0Tkt i 58 SUIIHUE Pk B o F 24 i iy 4
= v
29 BLOCK_LEN_ERROR 1 ;f KUEIEER (Flan: FEHLRH C
=tHTL
T A ERL, SRR AT
RAT RV ERNKE,  F A
FVFE N B
AT S 8 (5 4T %
PEPA XTI 52 2R — AN
P ARG R EHR 55
= I’
30 ADDRESS_MISALIGN ] %:'f A2 U B R S A C
=i
TR A L)
T BB B S R P B 55 2
e
ISR T RIS
AN
=4k | — M EEIESREEIE R B SR
31 | ADDRESS_OUT_OF RANGE | ERX o]
1=HE 1% CERAE A — G ik 77 46D
T P T B I A
Ire

25.4.6.1 SD REFHFRIEHIR

SD ARA LA 15 SD 75 A% 2 T A S IR A BRI — .15 R LR AR 26 R

&AL

SD RIS R —A> 512 f b, Y% ACMD13 474 (CMDS55,

RJErE CMD13) J&, XAFFAFA A AR L1 3] SDIO RN RfFRAT1%
HORASR (ROBkSE) 4 8% ACMD13 i 4.

TERE ST AFR SD R A A A5 B
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FH% 119 SDREHAERER

mE 5E X

E HERAL

S A

R REIAL,  FFARHE SR PR i 4 Wi B2 1] ¢ B

X KAz, S HIPATH I E. SDIO R ENLIEIT R ZIRAS fir 215 H X L7 A ) = (1R

T R R RR A48 S 52 LI

ik 120 JHERFZAF

%y 'YX
A IRHE R 24 RS
B RS2 FTar SIS, BIRBIIEMM &S RITER (BF — e S EiR).
Cc BLRITTE R E
Fk 121 SDRE
UiTA B HA ifE Y8
%A
311:0 REFZA A=
399:312 R
401:400 ERASE_OFFSET
FEFERR I 1 1 6 [ 5 T A% R
407:402 ERASE_TIMEOUT SR i CILBLR 3R A
BB
423:408 ERASE_SIZE SR UNIT_OF_ERASE_AU CILBLR 3R A
Fi 7 ()0 1 R i
427:424 R SR — AT DAHERR ) AU 20H CILBAT Ui B A
AU BN (LBATY
431:428 AU_SIZE SR mk;)kl?% LR3I | A
DL 1MB/FS Ay B AL 56
439:432 | PERFORMANCE_MOVE | SR - bﬁﬁQM%% CILBAR 3R A
RS CLEATF 3D
GEEERI (LR
447:440 SPEED_CLASS SR %mﬁﬁii RO @RS A
SIZE_OF_PROTECTED AR KA AN (LD
479448 _OF_ SR X%%FEGE‘W:J LA LB TR A
_AREA THHID
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fr B2y -zt HifE HE
%M
XA 8 £z
AT PATE AR E X
SD 77 RIA
00xx'= LEVEL AR A (el T
_ [FIAS P (AL
1.01 ~2.00 1ty SD fFfit s .
o AT LA T A
£ OXERMEEME. BF ~ ]
495:480 SD_CARD_TYPE SR S At SD 3 A
‘0000'= i fi] sb EEEES . s e
ST T e
‘0001’= SD ROM & . L
ANESF T
SD W ZMTE
) SD .
508:496 e
R TR R
0= AKAbF R N
509 SECURED_MODE SR L (FEIL“SD A
1= T REHER o
FREEFTE ).
]
00=1 CERiA)
SET_BUS_WID
01={#H
511:510 DAT_BUS_WIDTH SR X TH T4 5E L) A
10=4 {1 % e
MR BT
M={%H i

SIZE_OF_PROTECTED_AREA

RRE R TT A
s ORI A R R A

e AR A R
o XA

Z AR X 1=SIZE_OF_PROTECTED_AREA * MULT * BLOCK_LEN
SIZE_OF_PROTECTED_AREA [ 5.7 & MULT * BLOCK_LEN.

® Xt

» SR X A R R A

ZARP X 1=SIZE_OF_PROTECTED_AREA

SIZE_OF _PROTECTED_AREA [{J ¥.f7 & %1 .

SPEED_CLASS

X 8 AR i R AT DUB R T8 PW/2 98U (PW 25 HITERED

A% 122 RN

SPEED_CLASS HfE e X
00h A0
01h KA 2
02h Hei 4
03h H 6
04h~FFh RE
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PERFORMANCE_MOVE

X 8 ALk AIMB/F N AL F R A PERE (Pm). WIR-RAH RU (DA #3)

Hdm, NAZIWA Pm 205 K. WEX MRy FFh RT3 Ko

A% 123 Btk

PERFORMANCE_MOVE HfE e X
00h A5E X
01h 1MB/#)
02h 2MB/F)
Feh 254MB/)
FFh PPN

AU_SIZE

X 4 frfea AU RIS, BUE R 16K =7 9 A 2 R IR 5

Fk% 124 AU_SIZE 1255

AU_SIZE Hffise X
00h AsE X
01h 16KB
02h 32KB
03h 64KB
04h 128KB
05h 256KB
06h 512KB
07h 1MB
08h 2MB
09h 4MB

Ah~Fh TRE

KA RRIAR, SR AU KREEH FRE L. RATUE RU KEZRECRH AU K
[ 2 A1 B EAE R AU K

R 125 KM AU K

BE RAH) AU K
16MB~64MB 512KB
128MB~256MB 1MB
512MB 2MB
1GB~32GB 4MB
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ERASE_SIZE

XA 16 A7 H T Nerase FIME, 24 Nerase 1> AU BEEEBRET,
ERASE_TIMEOUT & SGERI i ] .

SR FHLRERE i 5 FEIRHERR TH Nerase MR, B4 BERT DL /R BB (R30S
%4 126 ERASE_SIZE LH3

ERASE_SIZE HfEse X
0000h AN SCRFHERR I I T 5
0001h 14 AU
0002h 24 AU
0003h 3/~ AU
FFFFh 65535 1 AU

ERASE_TIMEOUT
X6 M5 H T Terases U2~ AU BEEEBRIT, Terase 40 T MAwFS & B AL 148 %

B o
FHE 127 HERREN AL
ERASE_TIMEOUT e X
00 ANSCFRHERR T
01 17
02 27
03 3
63 63

ERASE_OFFSET
% 2 fir# 1 T TOFFSET, 4 ERASE_SIZE A1 ERASE_TIMEOUT [y 0 Hiix

MBI =
Fork 128 R ImL D
ERASE_OFFSET i e X
0 0 b
1 1%
2 2%
3 3®
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25.5 FArasHihkmst

% 129 SDIO 2777 s ik i it

TFHERA ik fw#s itk
SDIO_PWRCTRL SDIO HLi = i 75 7 2% 0x00
SDIO_CLKCTRL SDIO o ehfzs il 25 47 2% 0x04

SDIO_ARG SDIO ¥ 25 17 %% 0x08
SDIO_CMD SDIO fir 4 7 17 %% 0x0C
SDIO_CMDRES SDIO iy 41 B 75 47 7 0x10
SDIO_RESx SDIO ¥, x 2717 8% 0x14 +4* (x-1), Hf x=1t0 4
SDIO_DATATIME SDIO ##fa 5& I 35 25 17 2% 0x24
SDIO_DATALEN SDIO $d K B a7 47 5% 0x28
SDIO_DCTRL SDIO H¥i =il %5 7 75% 0x2C
SDIO_DCNT SDIO #¥E v+ 28 35 774 0x30
SDIO_STS SDIO IRAS 2 77 8% 0x34
SDIO_ICF SDIO J& R W ar 47 5% 0x38
SDIO_MASK SDIO H b 5 it a7 47 % 0x3C
SDIO_FIFOCNT SDIO it 2% 77 {7 2% 0x48
SDIO_FIFODATA SDIO #i#f FIFO %578 0x80

25.6 FEIIEEHIR

WAL A LLE AHB _EH1E 1 32 A T /74 5 RGulfE, Wby (32
B 75 AR IR LA T 7 45

25.6.1 SDIO HJR#EH|#F 7% (SDIO_PWRCTRL)
{}F?]ﬂ:zf@,ﬂt 0x00
HA7fE: 0x0000 0000
Az 7 KR R/W ET DY
| Y5 (Power Supply Control)
R AT S IIERIRE .
00: HEIH, RIEE L,
01: £,
10: PREGI L HUIRZS .
11: BHUIRES, REGEIFE .
31:2 R

T BEHEER 7 A HCLK BN, AREE N T 74

1.0 | PWRCTRL | RIW
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25.6.2 SDIO % aF774% (SDIO_CLKCTRL)
Az thdlk: 0x04
S A{E: 0x0000 0000
SDIO_CLKCTRL #if7-#a 4 SDIO_CLK % it 4t
psk | &% | RW Hid

44347 %% (Clock Divide Factor)

XAMEE LT HNIR s A B 43
7:0 CLKDIV R/W g%'ﬁﬂiXTiﬁJ)\ 44 (SDIOCLKD it i 44 (SDIO_CLKD [a]f) 434

SDIO_CLK #ii%=SDIOCLK/[CLKDIV + 2].

ffifigit &k (Clock Enable)

8 CLKEN RW | 0: Z1b

1. fligE

fii B4 i (Power Saving Mode Configuration)
4% 11 SDIO_CLK 7E S 2835 5h hiar Sk /b Dt
0: U

1: 2k

it 55 M Bl 43 45i#% (Clock Divider Bypass Enable)
9Xzh SDIO_CLK %t {5511, 75 E % SDIOCLK 404, {HunS 558 174
10 | BYPASSEN | RW | #%%, 84 SDIOCLK E#:5K5h SDIO_CLK #ihi {55 .
0: ZEik

1: ffifg

W E LA T (Wide Bus Mode Select)
IR S A, X RANA SDIO_D fi.

00: #RiAk, f#H SDIO_DO

01: 4 fir, {#/f SDIO_D[3:0]

10: 81, f#f SDIO_D[7:0]

11: k¥

%% SDIO_CLK #fz (SDIO_CLK Dephasing Select)
1%+ SDIOCLK Ay a3 =4 SDIO_CLK.

0: LF#

1: TR

{fBERE 3772 H] (HW Flow Control Enable)

14 HFCEN RW | 0: £k

1: {fife

31:15 TRE

9 PWRSAV | RW

12:11 WBSEL R/W

13 DEPSEL R/W

e
(1) 4 SD/SD /0 RERZ kR AT-iR A, SDIO_CLK FiZ % 41KT 400kHzZ,
(2) M RHERT 7NN E, B EE T LR B 2R S 1 e R

(3) BHIRFM 7 > HCLK I & AN AR BE S NIX N2 . X T SD /O &, fEESEAFAR AT LA
%1k SDIO_CLK, Bt SDIO_CLKCTRL 7 7E#$ AR5 SDIO_CLK.

25.6.3 SDIO 2% & 7%+ (SDIO_ARG)
iz Hhhl: 0x08
SAiE: 0x0000 0000
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Geehy

SEMICONDUCTOR

A SHA R M2 M —4, SDIO_ARG #FE#aE 32 fiir 4S80t HAlam 4

—EAGETIR .

(e

2y

R/W

Eiipy

31:0

CMDARG

RW

fir$Z % (Command Argument)
R A

25.6.4

SDIO #4517 #% (SDIO_CMD)
ik Huhl: 0x0C
SifH: 0x0000 0000

SDIO_CMD i {74t 7 fir 2 2 5| Fl iy 2 2B o

Brig

R

R/W

)

5.0

CMDINDEX

R/W

#4275 (Command Index)
S REME NS — i 5L — R EZ R,

76

WAITRES

RW

SAF R (Wait for Response)

a7~ CPSM 215 T BRI B, SR TR ZEERRRL, W mi R 2
00: MR, HifF CMDSENT fri

01: %&miN;, 45 CMDREND B CCRCFAIL #5&

10: WA, AL CMDSENT #riE

1. KmiRi, #4F CMDREND 8{ CCRCFAIL %

WAITINT

R/W

CPSM Z:£5 sk (CPSM Waits for Interrupt Request)
CPSM H J& 5k 5 4] iy & A A 28 1) - S5 A5 P T SR .

0: Ja

1: KM

WENDDATA

RW

CPSM Z: 554 445 1 (CmdPend 55 ) (CPSM Waits for Ends
of Data Transfer (CmdPend Internal Signal))

0: TR

1: CPSM fEJTUR KA — i & Z i S Bl AR dan 4l oK

10

CPSMEN

R/W

i e A A @I R A HL (CPSM) (Command Path State Machine (CPSM)
Enable)

fififie CPSM.
0: #il:
1: flife

11

SDIOSC

RW

SD 1/0 #1&454 (SD I/0 Suspend Command)
0: LM
1. BERIENGESZE—NEEGS (HEEHT SD /0 ).

12

CMDCPEN

RW

i CMD 525 (Enable CMD Completion)

R AT & FE AR T

13

INTEN

RW

{7 (Interrupt Enable)
0: f#fE
1. 251k

14

ATACMD

RW

CE-ATA @4 (CE-ATA Command)
0: Ik
1: CPSM # % CMD61

31:15

3
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baes
(1) SHEARF 7 A HCLK e I AR A 5 AN IX A 2547 28 -
(2) ZERETLUKIE 2 M. 48 A PFEmN, 8136 KKKy . SD £ SD I/0 £ R
BEACIE AT N, S H0n] DUAR 3 e 5 i SR T AR AL, AR B 3% 1 i 4 DX 43 W B R 268, CE-
ATA 2% HUORIE FE W M
25.6.5 SDIO fiy& MmN % F#s (SDIO_CMDRES)

% itk 0x10
S AifE: 0x0000 0000

B 22y i\ RIW (P

Wi & ) iy 22 51 (Response Command Index)
TEAit 5505 B 1 i & B HR () i R 5

31:6 R

5:0 CMDRES R

25.6.6 SDIO MiR; x #7725 (SDIO_RESxX)
fmfeidk: 0x14 + 4* (x-1), H x=1...4
EA71E: 0x0000 0000
SDIO_RES1/2/3/4 #1745 RIPIRAS,  BIYCEIma 7 38 50 155 5 o
LR S RIW ik
31:0 CARDSTSx R N
HAEIR RCRAS, R PR A KR 32 frek 127 i,

F e 130 WK AIA SDIO_RESX 217 5%

IR S K B2
SDIO_RES1 FARA[31:0] FARA3[127:96]
SDIO_RES2 A H FAHRAS[95:64]
SDIO_RES3 A H FARA[63:32]
SDIO_RES4 T H RIRZ[31:1]

A BRI B b, SDIO_RES3 a7 a4 s AR AL 4R 4 0.

25.6.7 SDIO #(iE e n #8572+ (SDIO_DATATIME)
TR Hiht: 0x24
EAi{E: 0x0000 0000
frsk | &% | RW 34
YL A] (Data Timeout Period)
O3 PAR e 2R I e & 30 A LA ) R A e 1
VE RS NBUR S B 25 17 ST MR A 2 0T, AU 5 N I 8 2 47 R I P 2 17 58
25.6.8 SDIO HEKE & 72 (SDIO_DATALEN)

{)H?Jﬂ:ziﬂﬁt 0x28
SA{H: 0x0000 0000

31:0 | DATATIME | RIW
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AL 2R R/W Wk
240 DATALEN RIW iﬂEKE‘%”( Data Length)

TALA AR 7KL
31:25 {56

TR L%, SDIO_DATALEN H ¥ £ A 2 B LK 5%, 765 N\ SDIO_DCTRL #4741
AL 2 A, 2455 N\ SDIO_DATATIME 11 SDIO_DATALEN.

25.6.9 SDIO ##E=H| %774 (SDIO_DCTRL)
fiifsfadk: 0x2C
HAAE: 0x0000 0000
SDIO_DCTRL ZF £ a2 il B il RSN (DPSM).

£r i, B R/W iR
{fife# ¥R L% (Data Transfer Enabled)
0 DTEN RW | 0: ZEIE
1. fdigE

Bt & $ L7717 (Data Transfer Direction Configuration)
1 DTDRCFG | RW | 0: #ihl#sEF

1. REZEH R
R R (Data Transfer Mode Select)
2 DTSEL RW | O: PHUE&H

1: WAL

f§ite DMA (DMA Enable)

3 DMAEN RW | 0: ZEiE

1: f£fg

HiEH K (Data Block Size)
TE SCHARYAK S

0000: HKfE=20=1 F%7
0001: MK pE=21=2 747
0010: K SE=22=4 F4F
0011: K JE=23=8 7§
0100: K FE=24=16 ¥
0101: K E=25=32 &)
0110: K JF=26=64 7
0111: HekKfF=27=128 ¥4
1000: Bk JF=28=256
1001: Bk JE=29=512 &
1010: B E=210=1024 737
1011: Bk F=211=2048 73
1100: HKF=212=4096 77
1101: BKZ=213=8192 i
1110: K E=214=16384 %7
1M1 {75

HAERFIT 4R (Read Wait Start)
8 RWSTR | RW | 0: &k

1: FRRAEESEAE A

74 DBSIZE R/W
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oaE:

vy RIW Eiipy

%A% 1L (Read Wait Stop Enable)
WHRKET RWSTR, nl{ffEfF 1A,
0: ZEi1k
1: flige

RWSTOP RW

10

e (Read Wait Mode)
RDWAIT RW | 0: #&i#il{= 1k SDIO_D2
1. FH#EH SDIO_CK

11

{fif& SD I/O I (SD I/O Enable Functions)

SDIOF | RW 1 yysigr i 7%(2, 11l DPSM 47 SD 1O Ryl -

31:12

fRE

HBHIEER 7 S HCLK B 80 BN A B B N IX AN AT A7 8
25.6.10 SDIO ##E i+ ¥ 2% 74+ (SDIO_DCNT)

fmAs k. 0x30

S AifE: 0x0000 0000

2 DPSM M\ == RARASHE N Wait_R 5% Wait_S IRZSE, SDIO_DCNT M
SDIO_DATALEN Jm#c#fe, HdEfeimd 2, i3 m ~irg® 0, 5
DPSM #k A\ 75 RARZS 15 B DATAEND #5&

IOAE 2K R/W ik
AR5 (Data Count Number)
240 | DATACNT | R | o bt oty i 7 154,
31:25 fri
VR N BEAE B AR Y 4 RN IR AN B AR

25.6.11 SDIO RAEFF2 (SDIO_STS)

g Hhdl: 0x34

S A{E: 0x0000 0000

SDIO_STS &M HiZaiFa, TaSmEhrd:

(1) FaShr& (f7[23:22. 10:0D: SN SDIO W& A2, 7 LUERRIX &
£7.

(2) ZhEE (BZ[21:11]): XA RS AR AR 3 AT R T 3684032 i 1 AR
1{ o

B, 2R R/W i3
0 COMRESP R | E# 4 M5 (CRC &M (Command Response Received)
1 DBDR R | AR (CRC £l (Data Block Sent/Received)
3 DATATO R | ##mERs (Data Timeout)
4 TXUDRER R | &i% FIFO Fi#ifi® (Transmit FIFO Underrun Error)
5 RXOVRER R | #Y FIFO L#i4i% (Received FIFO Overrun Error)
6 CMDRES R | C#kZImR (CRC HMlELY) (Command Response)
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BLIE, B R/W Hig
7 CMDSENT R | @B k% CRFEIN) (Command Sent (No Response Required))
8 DATAEND R | #Es R (HdEih#i#s, SDIO_DCNT=0)
9 SBE R EREEATEET, BAENAEIRES BB LMA (Start Bit Not
Detected On All Data Signals In Wide Bus Mode)
10 DBCP R | &kiEMEWHIES (Data Block Sent/Received)
11 CMDACT R | EfEEHia4 (Command Transfer In Progress)
12 TXACT R | IEfERIZESIE (Data Transmit In Progress)
13 RXACT R | EAERWEIE (Data Receive In Progress)
B, ez it FIFO Half E :
14 TXFHE R K% FIFO :|::J: (Trinsmn F%O alf Empty)
FIFO & /DIEFT LS N 8 .
S i Half Full
15 RXEHF R B FIFO f{ﬁﬁ (Receive FIFO Half Full)
FIFO &bk fg 8 1N
16 TXFF R % FIFO 3% (Transmit FIFO Full)
17 RXFF R R FIFO i#% (Receive FIFO FulD
FAVRH T RERRAES], 2 FIFO IR ZE 2 A~Flilt, RXFF E5 N6 3.
18 TXFE R &Ki% FIFO % (Transmit FIFO Empty)
FAEA TR ER, 4 FIFO % 2 N5, TXFE 55 AH.
19 RXFE R | #¥ FIFO &= (Receive FIFO Empty)
20 TXDA R | 7E&KI% FIFO ¥ vl (Data Available In Transmit FIFO)
21 RXDA R | 7E8:IK FIFO ¥4 7T H (Data Available In Receive FIFO)
22 SDIOINT R | Y&®) SDIO ##i (SDIO Interrupt Received)
f£ CMD61 #: 1 #| CE-ATA 1 4 5 i 15 5 ( CE-ATA Command
23 ATAEND R Completion Signal Received For CMD61)
31:24 TrRE

25.6.12 SDIO /F R+ W& 7725 (SDIO_ICF)
fRfsHhhE: 0x38
SAifE: 0x0000 0000

SDIO_ICF &N R 5217 5%, 10X %547 2360 B A% SDIO_STS %17

2R A
AL &K R/W ik

COMRESP #7 &bz (COMRESP Flag Clear)
5H: COMRESP #7i.

0 CRCE R | 7P COMRESP #3
1: Bk
DBDR #5&i& k{7 (DBDR Flag Clear)
15k DBDR #ri.

1 DBCE R/W
0: LR
1: JHBR
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(e

vy

Eiipy

CRTO

R/W

CMDRESTO #r&if k. (CMDRESTO Flag Clear)
i#% k¥ CMDRESTO #r:&.

0: X

1. Ik

DTO

RW

DATATO ¥r&i%E AL (DATATO Flag Clear)
4 4% DATATO #5&.
0: Ik

1. &R

TXFUE

TXUDRER #7 &%k (TXUDRER Flag Clear)
&k TXUDRER #7:&

0: L

1: 5%

RXFOE

R/W

RXOVRER #r&Ei 7 (RXOVRER Flag Clear)
&K RXOVRER #5 & .

0: £

1: V&R

CMDRES

R/W

CMDRES #r& %7 (CMDRES Flag Clear)
74P CMDRES #5&.

0: £

1: V&R

CMDSENT

RW

CMDSENT #5& %Kz (CMDSENT Flag Clear)
75 CMDSENT #r&.
0: X

1: 1k

DATAEND

RW

DATAEND #1 &% B 67 (DATAEND Flag clear)
75K DATAEND ¥R
0: X

1: 1k

SBE

R/W

SBE #r:&iERRAI (SBE Flag Clear)
5% SBE #5&.

0: &

1: G

10

DBCP

R/W

DBCP #3& &Rz (DBCP Flag Clear)
% DBCP #rii.

0: £

1: V&R

21:1

IR

22

SDIOIT

SDIOIT f3:&if Az (SDIOIT flag clear bit)
B SDIOIT #Rr&.
0: AL

1: JHkR

23

ATAEND

RW

ATAEND #3 5 7EBR L (ATAEND flag clear bit)
4B ATAEND 45
0: TR

1: J5kR
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(e

vy

Eiipy

31:24

TRE

25.6.13 SDIO H iRl & /72 (SDIO_MASK)
kil 0x3C
HAi{E: 0x0000 0000

HIE A BN BER %

FEX N E 1, SDIO_MASK H Wi e 25 A7t W — RS AL A I

e

ey

R/W

Eiipy

CCRCFAIL

R/W

fiifgdr &t CRC A&l 2™ 4 llr (Command CRC Fail Interrupt
Enable)

FOVRIR A fir 2P CRC Ao I 5 W 7
0: %k
1. fiifE

DCRCFAIL

{FfEFR L CRC & 5<% 7 4= i (Data CRC Fail Interrupt Enable)
TR AR CRC A& 22 Hh W7

0: %11

1: ffifg

CMDTO

B iy 48 724 i (Command Timeout Interrupt Enable)
TR/ P iy 4 B R 1T

0: %11

1. flifg

DATATO

R/W

i e B R =4 Ik (Data timeout interrupt enable)
FOVFIR A A I T

0: Z&ib

1: ffife

TXURER

R/W

Ki% FIFO T iRr=4 "+ Wr (Tx FIFO Underrun Error Interrupt
Enable)

FEVFIRII K% FIFO T i #5 7 .
0: %k1k
1: fHfE

RXORER

{420k FIFO gttt 41 (Rx FIFO Overrun Error Interrupt
Enable)

S BRI FIFO b ikl 5
0: %1k
1: ffg

CMDRESRC

i B2 ) m 3 7 £ R I (Command Response Received Interrupt
Enable)

FEVF/IR P F ST i[5 o T
0: %1k
1: flifg

CMDSENT

RW

fEfe i 4 Bk ik Atk (Command Sent Interrupt Enable)
AR BATERIZAL, RV 4 R IE W .

0: 2511

1: fife
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BLI; 2 RIW Eii3%)
{F e BR AL 4 R 774 i (Data End Interrupt Enable)
e et -
8 DATAEND | RW TV P HOE AL 45 o
0: %&b
1: filifg
g ia i a1~ £ F il (Start Bit Error Interrupt Enable)
V15 R GG o B R T o
9 STRTER RIW FOVFIR P AL 4R 5% Hh
0: %1k
1: {fifg
BB P f 45 9= 4 I (Data Block End Interrupt Enable)
T/ PR AL K 1
10 DBEND RIW TV PHIEUHE He it 425 TR o Wy
0: ZEib
1: ffifg
i Be IELE ML Hrdr 2 77 2E T (Command Acting Interrupt Enable)
S 4 el
1 CMDACT RIW FOVRIR P IEAE A& i 4 HH I8
0: %1
1: ffifig
ffifig IEAE R IEHIE £ Il (Data Transmit Acting Interrupt Enable)
12 TXACT RIW OISR TEALE R 3% K4 o
0: %I
1: ffifig
IEAERWCEHRE 4 F i (Data receive acting interrupt enable)
N Ay N M * N
13 RXACT RIW FOVFISR A TEALE B E A o
0: Z&ib
1: {fifE
{fifE K% FIFO 24t (Tx FIFO Half Empty Interrupt Enable)
S e S T s Sl
14 TXHFERT | RW FEVFIFM R 3% FIFO 225 iy
0: Z&ib
1: {fifE
{420k FIFO K377 A s (Rx FIFO Half Full Interrupt Enable)
15 RXHEEUL | RW VR PR FIFO =i i .
0: £k
1. fliRE
f§fE &% FIFO 74 i (Tx FIFO full Interrupt Enable)
16 TXFUL RIW FVFIR M 3% FIFO il o
0: 251k
1. fliRE
fHBEFRUR FIFO 724 H b (Rx FIFO full interrupt enable )
17 RXFUL RIW oIS AR FIFO 3 b .
0: Z&ib
1. flRE
{fifE K% FIFO &4t (Tx FIFO Empty Interrupt Enable)
18 TXEPT RIW FVFIEH 1% FIFO 75 i
0: %1k
1: flifg
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BLH, 2 R/W Ei )

{20k FIFO =774l (Rx FIFO Empty Interrupt Enable)
N e

19 RXFEIE RIW FOVFIE BRI FIFO 23 it .
0: %11
1: ffifE
ffifeki% FIFO F$dEd =L+ W (Data Available in Tx FIFO
Interrupt Enable)

20 TXDAVB RIW | fo¥F/55H K& i% FIFO F ik BaEA &k,
0: z&1k
1: ffiRE
fffe I FIFO W ¥EA #=4: Wi (Data Available in Rx FIFO
Interrupt Enable)

21 RXDAVB RW | SRVF/SEHIEIL FIFO HR B 20 o
0: &1k
1: ffifg
ff5E s vF SDIO A i S i (SDIO Mode Interrupt Received
Interrupt Enable)

22 | SDIOINTREC | R/W | Fti/F/<k] SDIO A A by B2 - Wr D g
0: Z£11
1: ffigk
fFRE RV E] CE-ATA 2 58 ifs 5=+ i (CE-ATA Command
Completion Signal Received Interrupt Enable)

23 | ATACLPREC | RIW | SU¥F/RHLENLE| CE-ATA 2 5EffE S A Wi Dhge .
0: £k
1: ffigk

31:24 {R

25.6.14 SDIO FIFO ¥ 33 & 7% (SDIO_FIFOCNT)
Wﬁ%f@iﬂ: 0x48
SAI{H: 0x0000 0000

AL, 2K R/IW ik
BRI K% FIFO 2t H (Receive And Transmit FIFO Number)
BEE N FIFO BUSEM FIFO S HHUR % E .
23: FIF NT R
30 oc PEe R R 4 M TS T T b A
7,
31:24 ]

25.6.15 SDIO #i#Z FIFO &-1##s (SDIO_FIFODATA)
B HhtE: 0x80
H{7{H: 0x0000 0000

Rk | &% | RW Wik
_ PEWEUR % FIFO 4idfi (Receive And Transmit FIFO Data)
31:0 1 DATA I RW s )\ FIFO sl BEML FIFO Bt Siche
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26

26.1

T

27 USBD EMi#% (USBD)

k]

UM £ 4t USB2.0 B2 1t I sUbiE AR HISE, S8 T USBD My
APB1 B2 [ IIRHE, RN ZAMGEE B & BT 8 M iTiE . 5
Tt S HI U], DU CRC Ko, USBD H /e S 1F RIS I ke
TR

(1) BT APM32F103xDxE {4 —/> CAN, USBD1 #1 CAN 3£ H—4% R 512 =1 SRAM

17 2% T T 5008 10 &% Az, USBD2 Al CAN &4 —A~% Al 512 =51 SRAM f£i% 28 T
BRI A AR, RIS R [RS8 P USBDL AT CAN, {HA] LAEI# ] USBD2 #1 CAN, i
Bf CAN 7524 remap.

(2) BT APM32F103xC B CAN, JirLl CAN1 Fl UABD2 fE[EIN 4§, CAN2 1 USBD1 1]

CARI {5 A
26.2 IThReHiR
USBD sl 1 izl 2t 5 PC A5G USB2.0 £ L H I8 (S £2 1 D fg
ZINRE S AR B T — AN el USBD 4h % BLREs in) i3t 8 AR 22 v X,
TXANEHE 22 v X BRI RIS FH G L P i s 20 AR AS [ g PR e R B 70 2 RN e
2 A 8 AN AR Bl 16 & 5l B U 2 AT DATEH 512 5777,
USBD # PC 1815 i A kg =X b A 58 B o
ANTE) ) R A — ML R XA B, Tk i s 22 P X btk . K
N DL AR R KB . S W@ I I S USBD ik, A R e E s
W BT 8 S () sUCIRAS B A7 A P B AL B, BENASIF) (1) A D b 2 7 R B, Ach B o
RIS, AT R B AL
26.3 EFfFaEHubk B
FeA% 131 USBD 2717 28 btk it
HIEL iR P bk
USBD_CTRL USBD ## | %5 17-#% 0x40
USBD_INTSTS USBD IR S 27 17 0% 0x44
USBD_FRANUM USBD MR A 27 17 4% 0x48
USBD_ADDR USBD 15 & il 25 77 4% 0x4C
USBD_BUFFTB USBD 4341 22 i [X ik e M bk 27 47 4 0x50
USBD_SWITCH USBD #2517 5% 0x100
USBD_EPn(n=[0...7]) USBD i 5% n &7 0x00 £ 0x1C
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FIRE HiR Rttt
USBD_TXADDRn RIZG X IR A4 n [USBD_ BUFFTB]+nx16
USBD_TXCNTn FORBAR TR n [USBD_ BUFFTB]+nx16+4
USBD_RXADDRn Bl 2 b X HLhE 257748 n [USBD_ BUFFTB]+nx16+8
USBD_RXCNTn BB AR n [USBD_ BUFFTB]+nx16+12

26.4 FHERIEHR

USBD B & A7 g A7 AR =3

(1) EARFHAES: PWrar a5 47 45

(2) R RAAAAS: IR e B A AP AR AR A7 455

(3) LM IXHRRIET A FIRWE B o Aok (1 2 A7 45

L2 P X R AR s i i bk i USBD_ BUFFTB ZifEesda 5, Frf He %17
PRI HE Ay USBD BEHL R M h 0x4000 5C00. 1T APB1 Mi4ki% 32 £
bk, FRULATA 1 16 A7 25 1725 1 HUhE A 2 4% 32 AL s 55 1. [ERE M bl X 5% 77 20
T M 0x4000 6000 FF4E 1173 H 22 v 77 % X

26.4.1 EHFER
FT5 L USBD BEEL ) TAERES, AW Ay 152 4% i bk s B wir i ) 2
2,

26.4.1.1 USBD #Z#l| & %% (USBD_CTRL)
mFsHhbE: Ox40
HifE: 0x0003

B Y i R/W D)

#EH#E f7 USBD (Force USBD Reset)

sk E A USBD, fEF{FE O /T, USBD —EHMRFFEAIIRE.

0: &R

1. SERHIE AL

KM USBD #ilt (Power Down)

R ARG USBD Bk, Hubhigh®E 1 BF, AAgfdH USBD
1 PWRDOWN | RW | Hik.

0: #IJF

1: kM

{FRELTh#E#E (Lowpower Mode Enable)

TEa S, 75 USBD AT, RGN Aol 245 b aliss B E— 2 1
g, HEBRT 4ME Bh B, B B S TR RO

USBD 4T — R B SR 4R AT DL AL 06

0: IEHH

1: RIFEARE

0 FORRST RW

2 LPWREN RW
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(e

vy

R/W

ity

FORSUS

RW

RS (Force Suspend)

M USBD &2k I 3ms B HHRIEEN, Kifihk SUSP I, Bhih ikt
e A A=

0: L&

1. 54k USBD

WUPREQ

R/W

MefiEiE sk (Wakeup Request)

] PC ENURIEMEETE R, R ILAITE 1ms 3] 15ms WARFFE 2, EAL
#xt USBD 5247 Me B A

0: Tk

1. A

7:5

(23]

ESOFIEN

RW

fE e iy E 5+l (Expected Start of Frame Interrupt Enable)
0: %&b
1. fliRE

SOFIEN

R/W

fEfeWiE Ik (Start of Frame Interrupt Enable)
0: ZEib
1. fliRE

10

RSTIEN

RW

it USBD E izl (USBD Reset Interrupt Enable)
0: %11
1: ffifg

11

SUSIEN

RW

fE eI (Suspend Mode Interrupt Enable)
0: £k
1: fligE

12

WUPIEN

R/W

{ffEMEE T I (Wakeup interrupt Enable)
0: Z&1k
1: {fifE

13

ERRIEN

RW

fE e Ik (Error interrupt Enable)
0: £k
1: fligE

14

PMAOUIEN

RW

i & 4> 4H 22 P X 5 1 R 7 ( Packet Memory Area Over / Underrun
Interrupt Enable)

0: Zk
1. flife

15

CTRIEN

RW

{fifE IEifE4 (CTR) i (Correct Transfer Interrupt Enable)
0: %411
1. flifg

26.4.1.2 USBD HWriR&F /735 (USBD_INTSTS)
{}F?]ﬂ:zf@,ﬂt 0x44
HAifl: 0x0000
R 3 T3 R L 2 77 4 )+ B RO A A= 2R R i SR
Ml R AR, MR E AL, 1R USBD_CTRL A AH A7 h i B
fr, WErerE b, AT RS BR BPR AL . HREERNZ, HJZ2 4 F
Wik 6l B A B AR — AN A T
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USBD HibA e {5 AL S 2 P % I SR U, 32 1 rh i SR AN RE BB
wic, AEEFHAT W] BRI K o URUR S TS SR E A kR R P AR R T A

%ﬁi}? o

N IR R MO

e

ey

R/W

Eiipy

3:0

EPID[3:0]

% 55 1D (Endpoint Identifier)
N7 FH R 308 3o A B BT SR PR A FR N, A FER E iy S (ot
SHUN, RAeGEED E, RAKBEAEA.

DOT

{&%i75 17 (Direction of Transaction)

NP B A B TR P WA T R, LR A
USBD_EPn # CTFT 5 CTFR fi %] Bi#EAE, oA fr AR 45 A 5 75 17l
BHNo

HHIN 2 2H 5 50 A USBD #Es &4 %) PC 4L, OUT - 2HNIAH X
I3 R HE R R B AR i T o

0: AHNIEG R CTFT S B AL, Fam— IN FAHEEA.

1: MR 0 CTRR g AL, Ron—4 OUT k. Witk CTFT
A7 R 4 B A, BN R AZTEEERT Y OUT 4250 IN 734

75

fRE

ESOFFLG

RC_WO0

WM brE (Expected Start of Frame Flag)
USBD #ge AR I EIHIEE (1) SOF 434 e fifi A1 B 437
0: R

1: RIGEIHIEK SOF 741

SOFFLG

RC_WO0

Wi AR (Start Of Frame Flag)

For— N H USBD Wi T 4G, USBD HBk 2. 28 F ¥ SOF 4341
] AR B A

0: ik

1: Kl 3] SOF 734

10

RSTREQ

RC_WO0

iRk (USBD Reset Request)
MRS, JAES 0NE, HEtEA.
0: &bk

1. RMBEIEAES

1

SUSREQ

RC_WO0

2SR (Suspend Mode Request)

Fan—KE USBD M IHE#EIE R, £ USBD £ F#id 3ms I H 13
SN A AL

0: /&%

10 RAAEE W

12

WUPREQ

RC_WO0

MefiEiER (Wakeup Request)

W USBD #EHUE T HADIRA H RN B i (5 5, BAEAEE AL,
0: ¥Rk

1: KBRS 5

13

ERRFLG

RC_WO0

fLgrsim Ik (Failure Of Transfer Flag)

2954 NANS (EHLRZH ) /ICRC/BST (frIA7e4E1R) IFVIO (kg
R B, B EAL.

0: J&RR

1. RAARRIEHR
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ALz 2 R/W Eipn

Iy X i HFRE (Packet Memory Overflow Flag)

95 1) USBD 43 2H 22 1 [X 1 3K i HhAH MCU KB [] 3% A M R B, B 44
14 PMOFLG | RC_Wo0 | Bfi.

0: B

1: RAESHGE X i

IERfifESkrE (Correct Transfer Flag)

A 3ty 558 TERF 56 B B A f el A B Ar

0: X

1: SERR— IRIEREUE

15 CTFLG R

26.4.1.3 USBD WiiR#& & 7488 (USBD_FRANUM)
W Hidl: 0x48
SAE: OXOXXX, X AUE A & U
R g RIW iR

WIS (Frame Sequence Number)

10:0 | FRANUM[10:0] | R | id3% 7 &# SOF 7040/ 11 Riligmil, 55 BEE ML A W B g
s E .

HELMWIE E5HEH (Continuous Lost SOF Number)

12:11 | LSOFNUM[1:0] | R | g3t 78 F K1 SOF 4% H, H ks SOF 4 4L
AT,

#iEfr (Lock)

13 LOCK R | Wi USBD &L S| 2 4 LA E SOF 4341, W shf#fEE f, MAa
Wit s s ki85, B3 USBD E el M2kt ik 2 14
D-IR% (Receive Data- line Status)

14 RXDMSTS R | %75 USBD D- (Dataminus) #E£ PR, AallEERE NS

HH I P T 2% A
D+IRZ (Receive Data+ Line Status)

15 RXDPSTS R | /% USBD D+ (Data plus) HdiZkHPRAS, FARNERRETLE
HH TG R 2% A

26.4.1.4 USBD ¥4t &F472% (USBD_ADDR)
fmFsHhbE: O0x4C
HAi{E: 0x0000

AR Z2y i\ R/W ik

¥4 itk (Device Address)

6:0 ADDR][6:0 R/W
[6:0] {05 T USBD HLAE MO o 5 45 A M

fi g USBD #illt (USBD Enable)
ffifE USBD.

0: Z&ib

1: flifig

7 USBDEN | R'W

15:8 ey

26.4.1.5 USBD A X #iiA RN %55 (USBD_BUFFTB)
s HitE: 0x50
HAE: 0x0000
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B 2R RIW b
2:0 fREE
g% (Buffer Table)
15:3 BUFFTB R/W
1O 2 2 25 1 (X A R A 4
31:16 LRE

26.4.1.6 USBD {Jj#:%773¢ (USBD_SWITCH)

Az dhit: 0x100
S A7fE: 0x0000_0000
AL, 2 R/W ik
USBD )47 ( USBD Switch)
BN 0,
0 SWITCHIO] | R'W | 0: {if§ USBD1
1: i 1 USBD2, I /] LA CAN [FIIHE I (51 PA11 A PA12 45 USBD
).
15:1 {558

26.4.2 i AT

RIS 52 6N USBD_EPn (n=0...7) Zifias, FHT1EmEi%sm S &
FOREE R

26.4.2.1 USBD ¥ir n %43 (USBD_EPn) (n=0to 7)
fRfEHsbE: 0x00 % 0x1C

2 A{H: 0x0000
ity s AR AT SR AEUN 3 USBD 2k & (78 USBD_CTRL () FORRST #% &7k, BT
CTFT # CTFR R fRFF AL LB (L 5m s, oAb Ay A7

N AR ML

hers

B

R/W

iR

3.0

ADDR[3:0]

RW

s Ak (Endpoint Address)
TEAERE— AN s R, NIRRT LU 4 73 B oy —A k.

54

TXSTS[1:0]

RIEHIRIRA (Status Bits for Transmission Transfers)
BEAT P FAR IR 5 B S AIRES, RECIRESRmSRRE T HrE KRS .
NARFIEAE, 50K, 5 1 M.

TXDTOG

RILBHAREEAL (Data Toggle for Transmission Transfers)
COXFERI D s, T4 T — AN BRI R 72814 Toggle £
0: DATAO

1: DATA1

(2) X TXEhu e, W T4 HE M X 2 #e.

(3) XFRPH A, BT A% DATA0, Hibigf AT #o4l
R XA W o WERLE R B A 4 20 5 At 1 B A
MNAEFAES, 50 LM 5 1 8.

CTFT

RC_WO

K i%1EWikrEAL (Correct Transfer Flag for Transmission)
FE—ANIER IN S AR S s, et B AL,

0: JHEMRILAL, HlE X

1: IN ZFHIEFER TE . AT
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BLAZ, B R/W Eii3%)
MARFAIERAE, 5048 51 L.
Ui SRR R LAY (Endpoint Kind)
8 KIND R/W
BRI B X 55 b AR IR IR B B X R
s 2R (Endpoint Type)
10:9 TYPE R/W
BRI 5E XE S R e R
/¥ (Setup Transaction Completed) ( XD
KR HATEH 2SN SETUP 434, 78 USBD ARl ] —A>
IE#A) SETUP 73 4H J5 HH A B AT o
11 SETUP R
0: &
1: &
. CTFR A0, MAA L&, CTFR A 1 AREH.
IR EUCIRA (Status Bits for Reception Transfers)
13:12 RXSTS T WA T AR R S S RDIRAS, BSOS RIDRST B T FTrE RAS
MNARFAIERAE, 50k, 51 MEIAL.
FFEdE i EaiE B 7 (Data Toggle for Reception Transfers)
COXFEEFED 3 a1, bric Ay EBHEAO ™ — AN 22401 Toggle fir,
PR A 15
0: DATAO
14 RXDTOG T 1: DATA1
(2) XFEEhlims, EUE] SETUP 434 )5, WM.
(3) XX b s, TG X 28
4 SFFEDu s, AT G X R, A RHETIE.
MNARFAIRAE, 5 0L, 518k,
IER bR &AL (Correct Transfer Flag for Reception)
FEIEWRCS) OUT 8k SETUP 4>4int, mfsifF & fi.
15 CTFR RC_WO0 | 0: ik
1. IEWHEEZ B4
MHARFAIRAE, 5048 51 L.
Fokg 132 FCIRAE D
RXSTS[1:0] Ei::3%)
00 DISABLED: iy s 2 T A 3 USCIE 5K
01 STALL: i £ LA STALL 43 2H 0 32 BT A (I 50E =R
10 NAK: i &L NAK 43200 B T 2005 K
1 VALID: i s0n] FH TR0
Fh% 133 v p A G A
TYPE[1:0] i3
00 BULK: #t&u5 5
01 CONTROL: il it s
10 ISO: [FlP i
1" INTERRUPT:  H Wt &5
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A% 134 I SRR ALE X

TYPE i KIND {2 X

00 (BULK) DBL_BUF: X% i i

01 (CONTROL) STATUS_OUT

HoAth RALEH
et 135 KIXIRES Y
TXSTS[1:0] Eii3%)

00 DISABLED: iy s 2 T A7 f1 KA 1 5K
01 STALL: i s A STALL Z3 2H e 2 i A7 1) KGR 1E 2K
10 NAK: it 55 BL NAK 53200 LI A ) 3 1 3K

1

VALID: i 57T T K i%.

26.4.3 ZEMHXEFHFE

Gt X AR RAL T H G2 pP XN, F DARC B USBD BB i i 5% N A% 3L 2 10 70
LG X R HE AR /N

26.4.3.1 RIXEX Hilk 2% n (USBD_TXADDRn) (n=0to 7)
f#sitdt: [USBD_BUFFTB]+nx16
USBD Adbitiht: [USBD_BUFFTB]+nx8

LIS, 2K R/W iR
0 1REE, ZA 0.
KIEZE M X ik (Transmission Buffer Address)
15:1 ADDR RW
TESRUCE] N —AN IN 234, 75 2R A s Fr e 22 v X R ah Hu ik

26.4.3.2 RIEBARFHHEFER n (USBD_TXCNTn) (n=0to 7)
il [USBD_BUFFTB]+nx16+4
USBD Aidhidl: [USBD BUFFTB]+nx8+2

DL B4 R/W iR
RIEBIEFT . (Transmission Byte Count)
9:0 CNT RW
AR T YRR —A IN 22 B S A B0 7 5 8
15:10 TRE

T XM IXFEZS IN 5 5 A P USBD_TXCNT ZFA74s: 203N
USBD_TXCNT 1 fil USBD_TXCNT 0, HZUIT:

ALIs 2R R/W i3
9:0 CNT 0 R k%éﬁlﬁ?—%éﬁl (Transmission Byte Count0)
FCSEYEN T — AN IN S 2L B A (0 Bt 7 4
15:10 3]
RiEEHEFT % (Transmission Byte Count1)
25:16 CNT 1 R/W
- FCFEYEN T AN IN 23 2L A4 (0 et 7 4
31:26 73]
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26.4.3.3 I E M X il & F% n (USBD_RXADDRn) (n=0to 7)
fFe k. [USBD BUFFTB]+nx16+8
USBD A M. [USBD BUFFTB]+nx8+4

VAL P RIW Eipn
0 8, WAIA 0.
BT ZE X Hikl: (Reception Buffer Address)
15:1 ADDR RW | e B F—/ OUT k% SETUP -2, FF (A5 2 X i
ik,

26.4.3.4 B BRI HFESR n (USBD_RXCNTNn) (n=0to 7)
s Hutlk: [USBD_BUFFTB]+nx16+12
USBD Adhtihk: [USBD_BUFFTB]+nx8+6
T A8 o LI 75 AT RIS 8: B00or A58 X K /R USBD S2f

B 718
DL, 2R RW iR
B #7454 (Reception Byte Count)
9:0 CNT R | th USBD #EH 5 N, FI LI s s S 1 55 1) OUT Bk SETUP
SRR SEBR L
TEREIX B H  (Number of Blocks)
14:10 BLKNUM RIW | g 3% 20 BE A7 it X BRI B, A7k X HRE H W s oy 222 XK
N,
1P X B K/ (Block Size)
15 BLKSIZE RW ?)%ﬁﬁﬁ%lzi}w‘]j(dn BPEGIPIX KN
0: 2F7
1: 32 F7%

VE: WX AEZ IN ¥ 5 A 4> USBD_RXCNT Zif7ds: 43lA
USBD_RXCNT_1 il USBD_RXCNT 0, W% UITF:

BLig, B R/W iR

Bl 745 % (Reception Byte Count)

9:0 CNT 0[9:0 R
-019:01 S0 AR IR OUT 5t SETUP 4h 48[ty S 74 4.

FEX PR % H (Number of Blocks)

14:10 BLKNUM_0 RW
- S FEHAT A X R ECH B RE N G2 X K

TEAEIXHL KN (Block Size)
WEAFE X BRI KN

0: 257

1. 32 5%

15 BLKSIZE_O R/W

Bl 745 % (Reception Byte Count)

25:16 CNT_1 R
- TS AR B BT R OUT 8% SETUP 43 4H 1Y SEBr 4L

FEX PR % H (Number of Blocks)

30:26 BLKNUM_1 RW
- 0 SRI) BE AAT B X O

TEAEIXHL KN (Block Size)
WE AP X IR

0: 257

1: 32 75

31 BLKSIZE_1 RW
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Fh% 136 LM IX KMHIE X

BLKSIZE=0 K [f] .
BLKNUM[4:0]fI{# LTI S 4 BLKSIZE=1 i #5341 4% i X K/
00000 v 32 Y
00001 27 64 i
00010 4 775 96 Fi
00011 6 71 128 77
01111 30 FA 512 745
10000 32 7 TRed
10001 34 7 TRed
10010 36 7 TRed
11110 60 FTi IRER
11111 62 i TRE
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27 EEHFE#RE (ADC)

APM32F103xC r=fmh, HiREAKISThIEE, APM32F103xDXE F= /i, &AL

JEAR KR IIRE «

27.1 RiELEHR. BEHR

i 137 ADC RiBELFR. 465k

HCERR SRR RKXHE
HIE 14 Analog watchdog AWD
i1 Conversion c
EA Injected INJ
Fu Regular REG
Tt Start S
EEEi ] Scan SCAN
A Single SINGLE
H3h Automatic A
H Group G
V¥ r Discontinuous DISC
TH Count CNT
PYE Dual DUAL
gk Continuous C
Bk Calibration CAL
=X Reset RST
Xt 5% Alignment ALIGN
HhR External EXT
= Event E
fi & Trigger TRG
MR Temperature T
R Sensor S
Ik (A Time TIM
KFE Sample SMP
% Offset OF
= High H
ik Low L
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i CEFR B g RN
B Threshold T
gl Sequence SEQ
K Length LEN

WP S Regular Channels REG

HENIBIE Injected Channel INJ

FEANH Injected Group INJG
Az Automatic A
A Conversion C

BAUE 15 Analog Watchdog AWD

Ji] B Discontinuous Mode DISC

EEE{ Y Scan Mode SCAN

SR Continuous Conversion CONTC

BRI Single Conversion SINGLEC
AR External EXT

A ik External Trigger EXTTRG

KFERS A Sample Time SMPTIM
il Sequence SEQ
#HH Number NUM

27.2 fEif

57 3> ADC, F§EEN 12 £, 4> ADC iRZ A 16 MMTIEIEM 2 W
fliEIE. HA ADC1 A1 ADC2 #4516 /M1 EfiEIE, ADC3 — BT 8 Mohilid
18, FIEIE AD FA A IR, B BT, ADC gt Fn] DL
FEA R FAFAHLE 16 A7 53 2 A7 3

27.3 X ERME

(1) ADC it ZER: 2.4V 3] 3.6V, —MBHJEELEAN 3.3V,

(2> ADC HIAVER: Vgser SViN SVRrer+o

(3) 12 fip =

(4) ADC #¥ut[a]
® A i: TCONV=RFEHf[H]+12.5 /)&
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(5>

(6

(7>

(8

(92

KAEIS [ 1 SMPCYCCFGx[2:01f4% ], f/NRFEASIN 1.5 4, &
ADCCLK=14MHz, RALHf[Ey 1.5 FHH: TCONV=1.5 Ji H+12.5 [

HWi=14 =1 ps.

A N\ TE S

iH

A GPIO % N iE
1 DNWIEREEAEE (Vsense) f N\ iEIE
1 MW EHEE (Vrernt) i IHIE

TEFA AR
ANETER A IR IS AR

W NEIEY IS PINEE. ENEIE

—ULEE A PR IR A

ADC #ix: 37 ADC £z, X #E ADC =,

fih 75 2

Fr EE I S T il
HIER 51 B 5l
ATk

Kl 5 174%

TR Kb 2 15
TENE G # 17-3

o T

P A R
BEAE [ 1

(100 SCHFFRLN Sl e e i) DMA 53K

(11) X5
o Kzt ADC_CTRL2 [#1f] DALIGNCFG fo7 v] it B #di vt 55 7 K

(12

e X S X 5

B R
® it E ADC_CTRL2 ZF 77421 CAL {8 ahiat. 78 Rk CAL
RIE 1, BRI T, U L AT T T — VOB B 1
27.4 ThEeHR

27.4.1 ADC 3|

FA4% 138 ADC 7| il

IR L HERE
VReF+ ADC f I ff v/ IEA Z % HLE, 2.4V <VReF+<Vbpa BN, BUZ% IR
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£k B e
Vopal 52T Voo B HYR H: 2.4V<Vbpa<Vbp(3.6V) BN, BRI
VREF- ADC i FI R3Stk S HLL, VRer- =Vssa N, BZE AR
Vssalh) EERCT Vs FIASALL HL YA N, AR
ADCx_IN[15:0] 16 MR N\l IE LS PNERS

¥E: 1.Vooa Fil Vssa Bii% 5 5182 2] Voo il Vss.

27.4.2 ADC #E#fE R,

PN EZA ADC. ZNEIE (RASESHEIET N, nTU4LE H 2 R
LSV

WEZ/> ADC, fifls ADC %, FeHuisn] Loy sz ADC sk, XU
ADC #i:; WHEZAMEIE, W LLKEE 2 8H 50, RIRINEE . EEE, 5
N AR N AR A T xRN N R TS, Ry
B S Hupi

FERLHI R, AR SRR A 7R K, W44 ADC RUBCE . FeariimE s, f1MEiE
Ry 4875 QLT i 2 7 SR 1) ADC #2465 7K

27.4.2.1 B4~ ADC L. BAEERHEHTT N

¥ ADC HiEiE

H ADC FIETEAE A ANt A AT T IR B 3O LN S RN 48 1E 4
i, BURFARMGEF AT, B ADC 4w UG il i I, 7E IR IR % Bk AL
R, AMEH DMA &4

BB

A O BN T 5 2 RO B AT — e, X 22 alE T RO A E
BEAT — It

AR BT i B A7 A7 45 ADC_CTRL2 (1) ADCEN A7 j& 2 84 i & 5 31«

KU GEE — IR AE R, B 742 16 7 ADC_REGDATA #1745,
EOCFLG £ & 1, #hlE EOCIEN {7 & 1, NF=A gk,

VENIBIE — AR, e e e A7 it 21 16 {2 ADC_INJDATAT & 17-45%,
INJEOCFLG & 1, #FCE INJEOCIEN f7E 1, MIF=4 .
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K 126 Bk A 7

o> oo (oo o>
e | | | | |
| | |

BEAEFHIEN
RO BB TE T 5 2 0] i AT A i e
A A B %7 A7 4% ADC_CTRL2 ) ADCEN iz J5 8 /Ml & S 5 o

— AN R B gl R, R A7 % 2 16 i ADC_REGDATA #i f7-4%
EOCFLG /7 & 1, #hlE EOCIEN 78 1, W=k,

—MENBERIEER, Fe AR A7 53] 16 2 ADC_INJDATA1 & 15-4%,
INJEOCFLG & 1, #ICE INJEOCIEN £ & 1, /=4,

127 EEEFAAR A 7 &

T N N

27.4.2.2 B84 ADC. —AEEHH TR

# ADC ZiEiE

. ADC ZEIE NIT R i, AERISM A e, BRI, Hn i sl
RAXTE, ADC Heffe 4 KA {8 1] DMA f&4m B 776k 4s -

LSRN S

HEEH

N ZH B 16 A8 3 20 %

) 300 3 A 480 it Je o i B 7 A7 %5 ADC_REGSEQX k78
R DU 2 4 J6 08 0 Y L B0 I i B A A7 4 ADC_REGSEQ1 1)
REGSEQLEN[3:0]{ # 5

LI
LI
°
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HEANEEA
® ENZHH 4 NiEiE A A
® T NIBIE RN @ A E 7 A7 45 7E ADC_INJSEQ 5
® E N AL IE ) B HGE I i B A7 2 E ADC_INJSEQ 1)
INJSEQLEN[1:0]fz 4 5&

PR\ EE

T AR SRS
© VAL B ORI O A R L
® H LKL SE ADC1_IN16 ¥ \iEiE
o Eidil B % fEes ADC_CTRL2 1) TSVREFEN 17 3 5]

W2 B L VrerinT:
® NS [k B RIR I — /N2 e 1Y s R Far Hi2e ADC
® NHZHE K Vrerint £+ ADC1_IN17 Hip Nl iE

IBE R

U PP 5 B AP AR e

o it 174% ADC_REGSEQS3 () REGSEQC1[4:0]~REGSEQCH6[4:0]f7.
WHES 1~6 N EE

® [iiE % {7#% ADC_REGSEQ2 () REGSEQC7[4:0]~REGSEQC12[4:0]
REVLE 5 7~12 DN EEiE

® [il &2 f77% ADC_REGSEQ1 ) REGSEQC13[4:0]~REGSEQC16[4:0]
R B 13~16 N HiEiE

o il HZ174% ADC_REGSEQ1 ) REGSEQLEN[3:0]1 & 75 2 # ()i
EHH

EANFFF AR E:
o [il &2 77% ADC_INJSEQ [¥] INJSSEQC1[4:0]~INJSEQC4[4:0]/i. 1% &
5 1~4 N RIS
o il HZ174% ADC_INJSEQ (£ INJSEQLENI[1:0]i4 B 75 H 4 # (1 18 i %k
H
® 7 INJSEQLEN WME/NT 4, WIHEARIGTANE, FAiF N (4-
INJSEQLEN) Jf#4.

BIEFHHE

TR
AR E T —4LEIE, A T AL RN IEIE BT S

iz il e & 27 A7 %% ADC_CTRL1 ) SCANEN )53}, Ja3))5 ADC f3$0T
A% 7 5757 2% ADC_REGSEQ 5t ADC_INJSEQ HEUF /7 fyidie, A~
Pt e iR 1 B S a2 AL T — AN iliE
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#HCE CONTCEN £ 8 1, Hizdli /e — MsER Hoe s # 4k s izl s — 4

RPN
A BCE DMAEN 128 1, SECGEERHSERIG, DMA P 25K L IE ) ekl
ffE4m %] SRAM.

K 128 R A

< CHO >< CH3 >< CH1 >< CH2 > < CHO >< CH3 >< CH1 >< CH2 >
AN ALE |_| |_|
EOCFLG |_|

<CH4><CH6><CH5> <CH4><CH6><CH5>

EIN T |_| |_|
EOCFLG |_|
] s

SREAGE ] T —41EIE, AT 4 TE B 2 A AT S

TR, i e & 7 f74% ADC_CTRL1 /) REGDISCEN £z 53], A

B JERHAT Ik n ANMEE RS (n<=8), nilidlc & 751745 ADC_CTRL1

f) DISCNUMCFG[2:0]¥ 7€ ; il B 42 i sl /b B A USR] LLR 3 R — %8 n il
ER A, BERNZ41EIE e, EOCFLG i & 1.

SFFVEN, ZAE R E L E %74 ADC_CTRL1 ) INJDISCEN fi7 55, Ja3h
JE F 7 5 Z5 A7 B0 B 34T — ANl PR 4, 38 Ik s o A S o A RT DA
IR Ja sh F—ANEIE e, B ENZ4LRIE AR5k, EOCFLG f7Al
INJEOCFLG fi7 % 1.
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K 129 [aj AR 2

MMk |_| |_| |_| |_|
EOCFLG |_|

G > o> > >
ENE |_| |_| |_| |_| |_|
EOCFLG |_|

ENEEEE
il R VRN I %128 ADC_CTRL1 17 INJGACEN fi7 i # SCANEN fi;
JRBN, TR 2 368 T 2 45 B R 7 A — AN B R B ik R Bl fish A N
e, SRR RN EE AT L, RN IEIE P IR A, R N LR IE 3 e R
V=R WIEERER L

Bl 130 flAE A
EE

EAME |_| I_I
EOCFLG |_| I_I I_I_
EOCIEN |_| I_I

EBhEN: 5 E %778 ADC_CTRL1 [ INJGACEN 753, 754138 iE
R SERUG, FENYLERIE H TG, BINEAGT, FNGLIEE R AR ik
RaEE L, EERCE T A9 ADC_CTRL2 ) CONTCEN £, HZLATEN
M T IBIE L 75T E B e
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K 131 BaEARFE

R T € T T D
A o >
T

27.4.2.3 W& ADC . —ZiBEFEHER

PN BN B ADC #E8e i = ih, ffF XUE ADC #5230, ADC1 BRil N+
ADC, H:AhBi\ A ADC, iEit#ii® ADC1_CTRL1 217 %% h DUALMCFG[2:0]
3715 B X ADC #R5.

MECE AN R A, 7 E R E Nk ADC, SRR BCEM ADC uHAft
il o (AN A B fich Ao A I A

WE ADC AT 8 FhmT e At
(1) FEIRSRNERER
[ B R A5 CRP ADCA F1 ADC2 [R]B i #e— AN FMEE 2H . #4~ ADC A Be [ B
e — A IE .
AN o 1 %7 47 2% ADC1_CTRL2 ) REGEXTTRGSEL[2:0]3 & .

ADC #4587k DMA &5 K, ADC1 4504 i e 25 47 4%
ADC1_REGDATA [k 16 iz, ADC2 ¥ #5348 il 7 75 f7-%5 ADC1_REGDATA 1]
& 16 fir,

i ADC B iliEFHe5e )5, 74 EOCFLG Hilii.
(2)  FRNEANER
[F I E AT ADC1 Al ADC2 [R5 —AMENIEIEZH . 957> ADC AR A
e — /N imIE
AhERfid Ak A 25798 ADC1_CTRL2 ) INJGEXTTRGSEL[2:0]3 5E -
ADC # b oft, R A7 i 76 %5 7745 ADC_INJDATAX.
firfi ADC i NEIEH Hese ilm, 772 INJEOCFLG i
(3)  PRFEZ R
PRz AT ADC1 Fl ADC2 22 8 R — MU TE 2, 1] R it [R] 4

ARk A A7 A7 4% ADC_CTRL2 [1) REGEXTTRGSEL[2:0]#k €, filk =4
Ji ADC2 53, ADC1 ERt 7 4> ADC I #i i 5 JH 2l
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SRR TRIEL/NT 7 /) ADC i1 R HA .
(4) BEARXER
P28 XAt ADC I ADC2 28 8 SRk — AN MUMGEIE AL, 1R K .

A b A e 2 748 ADC_CTRL2 () REGEXTTRGSEL[2:0]4k5E, fillk =4
J5 ADC2 j25l, ADC1 ZERf 14 /> ADC Kt )5 B 5 .

RAER A ZE /N T 14 A~ ADC IR o
(5) REHMAKRK
ZF AR A ECE ADC1 il ADC2 St R A IE N BB AL

G fub A FE R £ 4% ADC1_CTRL2 1) INOGEXTTRGSEL[2:0)4k &, filik =4
J& ADCA JF 444 B 21| T A I8 18 #8356 i ADC2 A H iR o

4 ADC1 1 ADC2 fifie A itk zl, filk ™42 J5 ADCA JFaa%e #isr — M EANE
i, B AR ADC2 JFARHH S — MENIBIE, LI

(6) RAHIFERH AN
TR A [ A RO D) 9 N LD [ e 00 D) A gz v 7 1 s S R Ay A

AR, U A [RI FE FA F 27 m a  fi  [ o IF TR) RE A8 2 46 5 U
7P

(7> TREH RN + 32 % i R AR X
T AR [ RO+ 25 5 i A 2D ) g D A 2 v W i 5 230 5 3 i A e

R, U A AP 91 8 LA P W [ 5 4 e B K
3.

(8) BAFREANR XA
TRA RIS RN +28 AR RS2 SR X Hh 7 )5 3 2[R By A G =
27.4.3 HhERfuk

SR A (¥ A7 AR L B R -
© IR U 2L ) A A ik A G B A A7 ADC_CTRL2 f)
REGEXTTRGSEL[2:0]f% )& )
® VTN ZHIEIE 1 AT fid Al C B A A7 ADC_CTRL2 fJ
INJGEXTTRGSEL[2:0]f 5 3))

KH 139 ADC1 F1 ADC2 #1388 18 4135 fh

fil RIR REGEXTTRGSEL[2:0] fill R AR
TMR1_CCH1 000
TMR1_CC2 001 KA R LN ENAEES
TMR1_CC3 010
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R IR REGEXTTRGSEL[2:0] il KA
TMR2_CC2 oM
TMR3_TRGO 100
TMR4_CC4 101

EINT Z& 11/TMR8_TRGO

110

HNER SR B R L R I 8 P

2 1
ERSE

REGSWSC

1M

AR AL

#H% 140 ADC1 Al ADC2 [¥jid: Nl S fi &

Y2 INJGEXTTRGSEL[2:0] fol R SR
TMR1_TRGO 000
TMR1_CC4 001
TMR2_TRGO 010
KEF e SIS S
TMR2_CC1 011
TMR3_CC4 100
TMR4_TRGO 101

EINT £ 15/TMR8_CC4

110

HMER G BIOR B R b RE I 48 00 PR

55
INJSWSC 11 AT HIAL
FHs 141 ADC3 (1R )38 38 i %
il R IR REGEXTTRGSEL[2:0] fil R KR
TMR3_CC1 000
TMR2_CC3 001
TMR1_CC3 010
TMR8_CC1 011 KB R LERNBRINTES
TMR8_TRGO 100
TMR5_CCH1 101
TMR5_CC3 110
REGSWSC 1M1 AR I AL
FH% 142 ADC3 ¥y Nl Sl &
il RIR REGEXTTRGSEL[2:0] fidh A RA
TMR1_TRGO 000
TMR1_CC4 001
KB R bR SN E S
TMR4_CC3 010
TMR8_CC2 011
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R UR REGEXTTRGSEL[2:0] fil R REY
TMR8_CC4 100
TMR5_TRGO 101
TMR5_CC4 110
INJSWSC 1M BRAF AL
27.4.4 BB
27.4.4.1 MNBIE 7

ADC_REGDATA s&—~ 32 fif¥] ADC #IUEHE 77 f74%, 5 ADC #ixl T~ A A
16 RLAEGE B, X ADC B TIK 16 fififik ADCA HIHEHEE, & 16 fiff
fitt ADC2 B HEHE, Bl Xt 55 7 2N 22 5 55 R4 X 5%

i i B 2577 7% ADC_CTRL2 1) DALIGNCFG A7 4 5E 2 7514 F| DMA f&45, Horp
MNEERZH 16 A, (HHERE TR DA 1A, BT DTE 2 i i i
A KOHETE B I, RIS ek T B A DMA &5

27.4.4.2 I NBHE A RS

ADC_INJDATAX (x=1,2,3,4) & ADC FENKIRZF 7748, A4 32 hrft 247
7, HAK 16 AL AR, & 16 MifRE . ENBEERZ A 41, ARG AN
VUAS,  7F 2 008 e iy AN 2 AR BI04 78 55 In) AL, 80 X6 55 77 KON A 0 S5 A 6
3o

27.45 ik
27.4.5.1 BEHsE R b T

FRN A TEE R P
FOR U JeE A A e 5 AR 7 A e, A v B R B S O D ek A 2 R A
WL & 27 /7% ADC_STS [ EOCFLG 7 5E -

TR T R4 5 TR
NI TE S i 25 o J5 = A e T, 7 v T R 5 s BRI U 2508 B A A A
it i B 2% 47 4% ADC_STS K INJEOCFLG fi7 & .
27.4.5.2 1EME 1147 B
U NI EL R AN B8 90 Bl P g 7= A DL 11400 e
WL E /7 %% ADC_STS 1) AWDFLG i€
27.4.6 DMA

FLI A TE e e 25 R 5 77 2 DMA TR, AT LR F ) ot 45 RN ADC_REGDATA
WAF SR AR
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4 ADC1 A1 ADC3 HJ L4 DMA %K, ADC2 I #45 Risid ADC1 i)
DMA Zhhe &4 -

27.5 EFfFasHhhb Gt

#H% 143 ADC 2 4 de ik g

FIRAG ik RSttt
ADC_STS ADC R4 25 17 0x00
ADC_CTRL1 ADC &l w4795 1 0x04
ADC_CTRL2 ADC il ar 1725 2 0x08
ADC_SMPTIM1 ADC RA£H] (0] 25 A7 2% 1 0x0C
ADC_SMPTIM2 ADC RAEH] 0] 277 4% 2 0x10

ADC_INJDOFx ADC ¥EN BB HE w27 7728 X 0x14-0x20
ADC_AWDHT SO 11000 e 1 2 A7 2 0x24
ADC_AWDLT AT AR 19 (1 2 795 0x28
ADC_REGSEQ1 ADC #7451 25 4785 1 0x2C
ADC_REGSEQ2 ADC H 7 51 &5 4745 2 0x30
ADC_REGSEQ3 ADC FLI 5 51 %7 47 3% 3 0x34
ADC_INJSEQ ADC ENJF 5 %473 0x38

ADC_INJDATAX ADC ¥ NHH 27 7728 x 0x3C—0x48
ADC_REGDATA ADC KUt %7 A7 2% 0x4C

27.6 FEHIDReH#R

27.6.1 ADCR&FFF% (ADC_STS)
Wﬁ%f@iﬂ: OXOO
S Ai{E: 0x0000 000

Hris 2R R/W iR
RAMIE 1 HE £ (Analog Watchdog Occeur Flag)
0 AVDELG | RC Wo AR 1, WS 0, RREREIE I THEE.
- 0: WHKE
1. RE
s sibrE (End Of Conversion Flag)
1 EOCFLG | RC_WO | 0: K52
1: 5ERK
WENIBIE R #45 kR & (Injected Channel End Of Conversion
Flag)
2 | INJEOCFLG | RC_WO0 0. Fom
1: 5B
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oaE:

vy

ity

INJCSFLG

RC_WO0

ENBIEE IR E (njected Channel Conversion Start Flag)
0: KIFUh
1: JFh

REGCSFLG

RC_W0

A IE # BT 46 k7 & (Regular Channel Conversion Start Flag)
0: KJF4h
1: FFUf

315

PR

27.6.2

ADC #5772 1 (ADC_CTRL1)
Az Hhbk: 0x04
S A7ME: 0x0000 0000

Beig

€y i

R/W

iR

4:0

AWDCHSEL

RW

A TMIEIE (Analog Watchdog Channel Select)
00000: ADC 34 A\ ifiE 0

00001: ADC A4l \@iE 1

01111: ADC % A\ i@iE 15

10000: ADC HBiftlfi \ifiE 16

10001: ADC # 4 N\ ifiE 17

Hed: *"E

KT % fids, HEEWMOT:

(1) ADC1 HIRHE N IEIE 16 FEIE 17 785 K B4 HES) TR
JEAL AR AT VREFINT

(2) ADC2 FB4I NG 16 FIIEIE 17 285 N EES] T Vss:
(3) ADC3 Hfi NIEIE 9. 14, 15. 16. 17 5 Ves .

EOCIEN

RW

fif& EOC Tl (EOC Interrupt Enable)
F T8 BE 3 e 4 A fa 7= A Hh 7

0: Z&ib

1: f£fg

AWDIEN

RW

fEBERE T 1M i (Analog Watchdog Interrupt Enable)
FEA R E BTN, SR IR B e
I, 77 A A T A R

0: &k

1: ffigE

INJEOCIEN

RW

e NIBIEEH 45 R b r (Interrupt Enable For Injected
Channels End Of Conversion Flag)

0: 2%11
1. {figk

SCANEN

RW

{F e R, (Scan Mode Enable)

PR, #4%H ADC_REGSEQX 5; ADC_INJSEQX 271748
brista SR BRI

0: %k

1: fHfg

W WS HI¥CE 7 EOCINTEN 5 INJEOCINTEN fi7, RIEHGE—
ANBIE e HE G 25774 EOC Bk INJEOC M.
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(e

ey

R/W

Eiipy

AWDSGLEN

RW

PN, Rl LfEREE 14 (Enable The Watchdog On
A Single Channel In Scan Mode)

il 18 AWDCHSEL[4:0]f4R 7 -
0: {EPTA HIEIE A Ak
1: fEHlIE E A

10

INJGACEN

R/W

ffifEiE NIBIE 4 E BhE6# (Automatic Injected Group Conversion
Enable>

FE T R U 308 T 2 e 0 5 R N S 2 1 sl e e
0: %A1k
1: flige

11

REGDISCEN

RW

fHRERLINEIE - f Wi 8 (Discontinuous Mode On Regular
Channels Enable)

0: %k
1: fliRE

12

INJDISCEN

R/W

fREVE N JEIE - AE 50 (Discontinuous Mode On Injected
Channels Enable)

0: ZEik
1: flige

15:13

DISCNUMCFG

R/W

i & i) W B iE $E  (Discontinuous Mode Channel Number
Configure)

000: 1 4MiliE

001: 2 /Ni@iE

111: 8 NiEiE

19:16

DUALMCFG

R/W

fic & XX ADC #3{ (Dual ADC Mode Configure)

0000: 75

0001: R4 1 [R5 MU+ N A 2045 20

0010: R4 1 [F) 25 MU + 48 B fik & A5 20

0011: JRA RIS EAN+PUE A2 AR

0100: TRA FEEENHEHE A WA

0101: JEAN[FZEH

0110: B[R4

0111: PRz XA

1000: 838 AE

1001: 28 & fi R AR

He: 7Y

7E ADC2 1 ADC3 Hix 2 R fi7; 1EX ADC iz, oioidiE
P E e — AN EH R4, X SMEDER, ENTER
IFATATHC B B8 Al 56 B X ADC Bl (RPEC B i) .

21:20

(3

22

INJAWDEN

RW

i eI N IBIE R E 1M LAE (Enable the Analog Watchdog
Function On the Injected Channels)

0: 2%11
1. {fgk

23

REGAWDEN

R/W

fE RERUUEIE - LA [ 1ThRE (Enable the Analog Watchdog
Function On the Regular Channels)
0: 2xik
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BLIZ, ey R/W

Eiipy

: fiERE

31:24

73]

27.6.3 ADC =% &% 2 (ADC_CTRL2)

e Hidl: 0x08
HAi{E: 0x0000 0000

LI, vy

R/W

Eitipy

0 ADCEN

R/W

{fiflt ADC (ADC Enable)
(1) ZAAN O, 541 K4 ADC L/, )3 ADC s
(2) &A1, 51 KES SR
0: ZEIEHEAT ADC FHfe i, #E AN ARl
1: JBH ADC 3 H 4R
e NP AR AR e, LT AR AR R A 5 A E
M, WEA A 2 AR .

1 CONTCEN

R/W

ek it # A, (Continuous Conversion Mode Enable)
0: FIRFEHA L
1: ESFARR

2 CAL

A/D ®i# (A/D Calibration)

AL AR B A FRaaR e, AR SE B A 0.
0: FEHETERK

1. JFasRHE

3 CALRST

RW

HAikHE (Calibration Reset)

G RAEE 1, RHETFAE R 2 A58 U S 0.
0: RUIE AL AS T 58k

1: BARHE T A788

74

(3

8 DMAEN

R/W

ffifit DMA 13\, (DMA Mode Enable)

0: %%

1. flifg

. R ADC1 1 ADC3 ge7=4E DMA 3R .

10:9

(73

11 DALIGNCFG

i B HE X357 (Data Alignment Mode Configure)
0: AX5%
1: LEXF5F

14:12 | INJGEXTTRGSEL

EFEE B N A BB 45 FE A (Select the External Trigger
Event to Start the Injected Group Conversion)
ADC1 il ADC2 [1)fi KL B 40 T

000: EHF# 1 1) TRGO Ziff

001: SEN#%1 ) CCA Fff

010: EHf# 2 B TRGO Ziff

011: EH# 2 1) CC1 F1F

100: 3% 3 ff) CC4 Hff:

101: ENE 4 1) TRGO Fiff:

110: EINT £ 15

111: INJSWSC
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LI, vy

ity

ADC3 Hfil Rz B B a0 T -

000: SEM2E 1 ¥ TRGO 1
001: SEMF#% 1 1) CC4 Hif
010: SEMN#% 4 1) CC3 ik
011: ERNT2E 8 ) CC2 At
100: EM 2% 8 §) CC4 FHiE
101: SENT2E 5 ) TRGO it
110: 5ERFEE 5 i) CC4 Fff
111: INJSWSC

15 INJEXTTRGEN

ff e N IBIE (W 756 Al R 55 #4558 (Enable the External Trigger
Conversion Mode of the Injected Channels)

0: Zkil
1. fifE

16

(3¢

19:17 | REGEXTTRGSEL

R/W

I 3 Bl ) 2H 4 () A S (Select the External Trigger
Event to Start the Regular Group Conversion)
ADC1 i1 ADC2 )i K BL B 40 F

000: SEMF#$ 1 1) CC1 Hpf

001: SEMF#$ 1 1) CC2 Hif

010: SEMF#$ 1 1) CC3 Hif

011: ENF#% 2 () CC2 H At

100: Em %8 3 1) TRGO Fffk

101: EIN38 4 1) CC4 FHit

110: EINT £ 11

111: REGSWSC
ADC3 HfilZ B B a0 T -

000: EHF#% 3 1y CC1 FHff:

001: TENF#$ 2 ) CC3 Hpf

010: TENF 2% 1 1y CC3 Hpf

011: ERNT#E 8 ) CC1 HAt

100: %% 8 [ TRGO Fift

101: EM2E 5 1) CC1 HiE

110: ERFHS 5 1 CC3 ZHpf:

111: REGSWSC

20 REGEXTTRGEN

{5 eI IE (1) 715 fik & 55 #4558 (Enable the External Trigger
Conversion Mode of the Regular Channels)

0: Zk
1. fiRE

21 INJSWSC

R/W

Yok B ST NBIE (Software Start Conversion Injected
Channels)

U RAE INJEXESEL[2:0167 HiE £ INJSWSC 1 ufilk Fdt, AL
M F R —HE BB S SRR 1. 35 0; Jashks
HeJE RIS 0.

0: HALRE

1. AN EIE

22 REGSWSC

YA B L N R
Channels)

WA REGEXTSEL[2:0147 ik 4% | REGSWSC Hfilk FH44,
ZALF TS 3 — AR (s AR 1. 70 A
B GRS 0.

0: EARE

18 (Software Start Conversion Regular
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(e

vy

ity

1 AR F AN 1S

23

TSVREFEN

R/W

{5 RE T B A% 23 A1 VrerinT 1838 (Temperature Sensor And
Vrerint Channel Enable)

ZAAAE ADC1 F1E %K.

AR 1 AiE 0, fEZ A ADC B g, iZAAN HBLAE
ADC1 i,

0: %11

1. ffife

31:24

3¢

27.6.4 ADC FXFERf A& 7788 1 (ADC_SMPTIM1)
A Hbk: 0x0C
= AifH: 0x0000 0000

B

ey i

R/W

iR

2:0

SMPCYCCFG10

fic B EIE 10 FISRAEE (Channel 10 Sample Cycles Configure)
000: 1.5 A

001: 7.5 FiH

010: 13.5 & #

011: 28.5 A

100: 41.5 FiiHH

101: 55.5 A

110: 71.5 A#H

111: 239.5 Fi#f

5:3

SMPCYCCFG11

R/W

fic B @I 11 (RAEE ) (Channel 11 Sample Cycles Configure)
%2 SMPCYCCFG10 Hifik.

8:6

SMPCYCCFG12

R/W

Jic BB 12 REEHH (Channel 12 Sample Cycles Configure)
%2 SMPCYCCFG10 Hifiik.

11:9

SMPCYCCFG13

R/W

fic B @I 13 REEHH (Channel 13 Sample Cycles Configure)
%% SMPCYCCFG10 ik .

14:12

SMPCYCCFG14

R/W

fic B @i 14 REEHH (Channel 14 Sample Cycles Configure)
2% SMPCYCCFG10 H#ik .

17:15

SMPCYCCFG15

R/W

fiil B iEIE 15 FISKAEEW (Channel 15 Sample Cycles Configure)
2% SMPCYCCFG10 [k .

20:18

SMPCYCCFG16

R/W

fiil BB I 16 FISKAEE W (Channel 16 Sample Cycles Configure)
2% SMPCYCCFG10 [k .

23:21

SMPCYCCFG17

R/W

fi B iEIE 17 FISKAEE Y (Channel 17 Sample Cycles Configure)
2% SMPCYCCFG10 [k .

31:24

(3

27.6.5 ADC XF:HJE] & 7% 2 (ADC_SMPTIM2)
fmFsbt: 0x10
HAi{E: 0x0000 0000

ALH B RIW iR
2:0 | SMPCYCCFGO | RW | Mt BIETE O (FRFE A3 (Channel 0 Sample Cycles Configure)
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BLI; BFR R/W ik
%% SMPCYCCFG10 fI##i .
1 R )
53 | smpeyecrat | Riw Jic EImTE 1 HRAE (CrTeTnneI 1 Sample Cycles Configure)
%% SMPCYCCFG10 [1##ik
T3 2 MR .
86 | smpeyecraz | Riw Jic EImTE 2 KR (Ch‘eTnneI 2 Sample Cycles Configure)
%% SMPCYCCFG10 [1##iik «
T3 3 R .
1.9 | smpevecras | Riw JiC EIMTE 3 BRI (CrTeTnneI 3 Sample Cycles Configure)
%% SMPCYCCFG10 [1##ik «
T3 4 R )
14:12 | sMPeYCCFG4 | RW Fic B IEIE 4 R (CrTeTnneI 4 Sample Cycles Configure)
%% SMPCYCCFG10 [1#ik .
T3 5 R .
17415 | sMPeYecFas | Riw fic B IEIE 5 KISKAE R (CrTeTnneI 5 Sample Cycles Configure)
%% SMPCYCCFG10 HIfik .
T3 6 R .
2018 | smpeyccras | Raw fic B M IE 6 KISKAE R (CrTeTnneI 6 Sample Cycles Configure)
%% SMPCYCCFG10 HIftik .
T 7 (R .
0391 | SMPCYCCEGT | RIW fic B EE 7 F SRR ) (Cfrénnel 7 Sample Cycles Configure)
%% SMPCYCCFG10 HIfik .
T3 8 (T RE LB .
2624 | smpevecres | Rw fic B 1E 8 IRAE A (Cfrénnel 8 Sample Cycles Configure)
%% SMPCYCCFG10 HIfik .
T O (T RE LB .
2997 | sMpevecres | Rw fic EIMIE 9 FRAE A A (Cfrénnel 9 Sample Cycles Configure)
%% SMPCYCCFG10 HIftik .
31:30 fri
27.6.6 ADC VENEEZIE WM FF2E x (ADC_INJDOFX) (x=1..4)

fmFsHLbE: 0x14-0x20
HA{E: 0x0000 0000

BLI; B4 R/W ik
TENEIE x BRI (Data Offset For Injected Channel x)
11:0 INJIDOFx | RIW | ¥ Hyd NIBIE R, XA 58 T T AR R o e 504 vh s 2 iR 201
B &5 AT LAFE ADC_INJDATAX A7 as it o
31:12 RE
27.6.7 HEHFE IR BEFFs (ADC_AWDHT)

{}F?]ﬂ:zf@,ﬂt 0x24
SAI{H: 0x0000 OFFF

LR B R/W iR
11:0 | AWDHT[11:0] | RW | B &M= R{E (Analog Watchdog High Threshold)
31:12 N

27.6.8 HMEIMAKRER 72 (ADC_AWDLT)

bl 0x28
HAi{E: 0x0000 0000
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BLI B RIW Eii3%)
11:10 AWDLT[11:0] RW | BLE I 1HMKI{E (Analog Watchdog Low Threshold)
31:12 TRE&

27.6.9 ADC #MN| 73774 1 (ADC_REGSEQ1)

sk 0x2C
HAi{E: 0x0000 0000

BLI; BFR RIW iR

AL | S 2 th ;
40 | REGSEQC13 | RW ?):J?§J¢Eﬁ§€:3 (N EEL (13‘ ?or?v:rsmn In Regular Sequence)
TE SR T B 88 13 AN G4 (iliE g 5 (0~17)
i R a8 14 A th ;
95 | REGSEQC14 | RW M FFIH S 14 4 ﬁ:?ﬁ% (14! Conversion In Regular Sequence)

2% REGSEQC13 Itk
i R A 45 A th ;

14:10 | REGSEQC15 | RW FUMFFIh 5 15 4 ﬁ:?ﬁ% (15! Conversion In Regular Sequence)
%% REGSEQC13 )3tk
i FR A 16 A th ;

1915 | REGSEQC1E | RIW FFFFIh S 16 I%% (16! Conversion In Regular Sequence)
%% REGSEQC13 )3tk
HUNEE 5K % (Regular Channel Sequence Length)
X LG R A 5 SO R U S0 2 4 41 v B TE S
0000: 1 MEe

23:20 | REGSEQLEN | R/W
0001: 2 Mg
1111: 16 MR

31:24 (3]

27.6.10 ADC N 731 & 748 2 (ADC_REGSEQ2)
frfsHbht: 0x30
HAifE: 0x0000 000

hers

B

R/W

iR

4:0

REGSEQC7

R/W

FNFEFIHR % 7 N4 (71 Conversion In Regular Sequence)
%% REGSEQC13 )3tk

9:5

REGSEQCS8

R/W

41 (55 8 M4 (8% Conversion In Regular Sequence)
2% REGSEQC13 (iR

14:10

REGSEQC9

R/W

41 55 9 M4 (9% Conversion In Regular Sequence)
2% REGSEQC13 (iR

19:15

REGSEQC10

R/W

HU 41 55 10 &4 (10t Conversion In Regular Sequence)
2% REGSEQC13 Hififiid

24:20

REGSEQC11

R/W

HU 4 55 11 N8 (111 Conversion In Regular Sequence)
2% REGSEQC13 Hfifiid

29:25

REGSEQC12

R/W

HU 4 55 12 M4 (12t Conversion In Regular Sequence)
2% REGSEQC13 Hififiid

31:30

735

27.6.11 ADC #7515 7% 3 (ADC_REGSEQ3)
mFE . 0x34
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HAi{E: 0x0000 0000

LI, BFR RIW ik

MBI HIEE 1 NS (1t Conversion In Regular Sequence)

4:0 REGSEQCH1 R/W
%% REGSEQC13 [k
MBI % 2 N4 (2n Conversion In Regular Sequence)
9:5 | REGSEQC2 | RW -

2% REGSEQC13 [k

M FEFIH % 3 NEH: (3 Conversion In Regular Sequence)
14:10 | REGSEQC3 | R/W

%% REGSEQC13 [k

MBI IS 4 NEEH: (41 Conversion In Regular Sequence)
19:15 | REGSEQC4 | R/W

2% REGSEQC13 f#tiik

B HF 58 5 N4 (51 Conversion In Regular Sequence)
24:20 | REGSEQC5 | RIW .

2% REGSEQC13 1k

B HF 58 6 N4 (61 Conversion In Regular Sequence)
29:25 | REGSEQC6 | RW .

2% REGSEQC13 1k
31:30 fred

27.6.12 ADC JEANFF5 & F% (ADC_INJSEQ)

% itk 0x38
S AifE: 0x0000 0000

DL 2R R/W iR
FENFFIFHIEE 1 M4 (15t Conversion In Injected Sequence)

4:0 INJSEQC1 | RIW )

TESCENFF AR EE A AN iliE g — (0~17)
9:5 | INJSEQC2 | RW | FEAFFIF I 2 MM (21 Conversion In Injected Sequence)
14:10 | INJSEQC3 | RW | JEAFHIHE 3 M4 (3 Conversion In Injected Sequence)
19:15 | INJSEQC4 | RIW | JEAFHIHINES 4 M54 (4% Conversion In Injected Sequence)
VENIBIEFESKE (Injected Channel Sequence Length)
XL A E AR NI IE R B P P IR ITE R H, B F 512
INJSEQC 4-inuseaLen) —INJSEQ (s-inuseaLeN) = INJSEQC 6-INJSEQLEN)
—INJSEQC7-inusEQLEN), FLARTHILUNT

21:20 | INJSEQLEN | R/W | 00: 1 /M4, A4 INJSEQC4
01: 2 /MEeffe, By /& INJSEQC3—INJSEQC4
10: 3 Mg, #7512 INJSSEQC2—INJSEQC3—INJSEQC4
1M 4 AN, PR

INJSEQC1—INJSEQC2—INJSEQC3—INJSEQC4
31:22 (73

27.6.13 ADC JENHHE & 7% x (ADC_INJDATAX) (x=1..4)

g bl 0x3C—-0x48
HAi{E: 0x0000 0000

BLIE, IR R/W #ik
15:0 INJDATA R | IEABEHMEIE (Injected Conversion Data)
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TENHEIE AR, Rk,

31:16

(73

27.6.14 ADC N $ 15 % 7% (ADC_REGDATA)

e Hihk: 0x4C

HAi{E: 0x0000 0000

BLr, B R/W iR
B I B '
15:0 | REGDATA R %JLLJ%?‘%EI’J%&TE (Regula‘r Conversion Data)
JIUE I e s R, sk
ADC?2 ##: i) %4l (ADC2 Conversion Data)
. NN - G o 3
31116 | ADc2DATA | R (1) £ ADC1 HiZfrfa %k, Fax ADC 3T, ADC2 I3 i

[y 4k
(2) ADC2 F1 ADC3 1, ZAr 8.
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28 HEHE#HE (DAC)
28.1 ARIBEW. HEEHIR

F# 144 DAC RiEE. H5HR

i CEFR AR RN
BN BRI A A A Linear Feedback Shift Register LFSR
28.2 fAf

DAC /& — M rTRCE A 8 frel 12 A7 8l far i i Ik i B /Bl et sy, R
AN A2 (RS, W] UK R B E N X S s 0 5. B DAC fa i iEiE,
P B S TSRO s R HOETE A 2 MR il A R e, TR i B
R TT LA 5 ] B fh A e ) o O O TE S T A ST A R A AN = A B

28.3 ZMEHE

TRGSELCHx

LLS
TERT AR AR
SMER BTk il &

28.4 IhEeHiR

—

132 DAC %5 HE ]

DACHHIZ 5 |

WAVENCH1

<&

MAMPSEL x
DMAENCHx

<&
»
<

vDDA
VSSA
VREF

DMAIESR —?—?—?—
—»

EHIEE

CXTR

124z 124

DACE#28

28.4.1 DAC % J fil & 95

DAC F%iH 2l % DAC_DATAOCHX 247 2% 1 B B E 3E 47 11 5545 21 AH N B [
i, {HETEW0 DAC_DATAOCHX #1788 455 NHIE, %5 N\ DAC_DHx
F AT e 2 Ja B AH B fi & T AE DAC_DHx A ) #HE in#k 2] DAC_DATAOCHXx

.

1 P

DAC_DATAOCHx [

MK HEIE AR (P74 DAC_CTRL H1f) TRGENCHx 7 & 0), SA
DAC_DHx i f£-8 FIRE 22 £ —A> APB1 B £ E 15 H 3144 X DAC_DATAOCHX
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28.4.2

28.4.3

i,

LFT I EE AR (ZF174 DAC_CTRL #1f TRGENCHx fii& 1), B A
DAC_DHXx &7 A7 HH B 2 MR 45 326 438 19 Al A [0 7 426 35 A ) P B ) 1 i £ N
DAC_DATAOCHx H. m] kP fih R IiH =K

® ET R B A

® SRRk

® Rk

2P E I A RSB F A AN WA R Al R, =gt =~ APBA I Bl Y
JG SE LR IR AR, 23— APBT IR JE R 52 AL

MR 2) DAC_DATAOCHX w7 as iy, &t —Bimz G, Frsdmsk
P PR A0 R AU R T B o ] R 45 B TR 2 R U L 90 L AT i L 67 3
ANETAE .

DAC &%k K H

DAC 1 H Vrer fEASEHL L, H4 Vssa Felth, wI#3E] DAC (140 H H Y A -
0-VREeFo-

DAC it i A A: DAC ¥iti=Vrer * (DATAOCHx/4095).
DAC #iE# =,

HEIE DAC

SRR RO RSN ) B AR A R
® 8 i ¥difix5F: DAC_DH8RX[7:0]
® 12 [k /%55 : DAC_DH12Lx[15:4]
® 12 ¥4 X 55: DAC_DH12Rx[11:0]

XiEE DAC

28.4.4

28.4.5

SRR X RS N A AR R
® 8 i Ai%t5F: DAC_DH8RD[15:0]
® 12 fii%#E /= %5%: DAC_DH12LDUAL[15:4].
DAC_DH12LDUAL[31:20]
® 12 ¥4 %5%: DAC_DH12RDUAL[11:0].
DAC_DH12RDUAL[27:16]
DAC TEAE R
DAC ™ T8 # T DA BRI AR B 7 A = A 38 o
DAC XUHIE ¥ #:

2P I R AR, O TR SR, BRI T LIS A S
#f7#5: DHBRDUAL. DH12RDUAL #1 DH12LDUAL.

X T XOBIE AR, T LA A SRSL AR R D e o2k, BRI B AR T .
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28.4.5.1 M rfmk

BB AR
(1) (EREP N IEIE i A AR 2
(2> [CE P IE 5 FH AN R] 0 ik A o

fEFER LFSR
(1> AERE PN I A o A A 2
(2> e HE AN I TE 155 FH A R ) A AU
(3>  [EREPIANIEIE e P AR D RE, WCEAH R LFSR B AR -

AR LFSR
(1) {EREP A IEIE it AR 2
(2) e & P IEIE 5 AN ] A0 fik A
(3)  (EREMANIEIE M = A e, BRI LFSR Bk -

PR =M
(1) (EREP N IEIE i A A X
(2) e E P EIE (5 A [R] 0 Ak 5
(3> (EREPMEIE K =MIBERRIIEE, BCEM R =M.

FPEAERF =M
(1) (EREP N IEIE i A AR 2
(2) e & P EIE 5 AN ] A0 fik A0
(3)  (EREMMMEIE K =MBERIIEE, BEARK =MEIEE.
28.4.5.2 [FIp K

R8s E 3

SRAEPIANIEIE (i AR, BNEE S S 4> APB IR Bl R U 2 J5 70 Jal [R] I A%
A DAC_DATAOCH1 #il DAC_DATAOCH?2 ZFf7#% -

BB RES
(1) EREMANIEIE ik A AR
(2> C I 3E {5 FH AR R] A0 ik A o
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fEF AR LFSR

(1) fEREP N IEIE
(2) FEMNAE

AR LFSR

i A 5

TEASE FH AR R] A fid U
(3)  (EREPINIEIE I A A e, B BRI LFSR B ki -

(1> EREMANIEIE ik A AR

(2) WHEMAE
(3)  (EREMNIEIE M = AL e, BRI LFSR Bk -

FEAEM R = A

(1) fEREPIIEIE
(2) PEMNAE
(3)  (EREPMNEIE K =MBERRIIEE, BLEM RN =M.

ERAAR=/A%K

(1) {EREM Nl
EE TS P A [ 4 i A Y5
WA K = MBERIRE, BE AR =M.

L ASf FE AR ) £ i 9

Rt A 5
TE A A R PR fid D55

T i A 3

28.5 HfFasibhbpRst

K 145 DAC FF A7 ds bk WA

ARG i Dwi% ik
DAC_CTRL DAC %l %7 17 2% 0x00
DAC_SWTRG DAC # il 254748 0x04
DAC_DH12R1 DAC JEIH 1 1) 12 {045 6 55 B (R RF 5 A7 3 0x08
DAC_DH12L1 DAC BIE 1 1 12 A7 X SR R RF 75 7 2% 0x0C
DAC_DH8R1 DAC JEI& 1 1) 8 s X 55 B fh R5 25 17 2 0x10
DAC_DH12R2 DAC il 2 1) 12 A% 75 i (R e 37 A7 4% 0x14
DAC_DH12L2 DAC JEIH 2 1] 12 {30 A6 55 B IR FF 57 A7 3 0x18
DAC_DH8R2 DAC JBI& 2 [ 8 {45 0 S HE R Fr 75 7 2% 0x1C
DAC_DH12RDUAL M DAC 1) 12 A0 S 5E R FF 27 725 0x20
DAC_DH12LDUAL X DAC 1) 12 A 7e 3 S5 8E R FF 27 A7 2% 0x24
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TFHR4 Eii3%) Aws Hh ik
DAC_DHSRDUAL X DAC (1) 8 o A7 % 55 B PR ¥F 27 47 2 0x28
DAC_DATAOCH1 DAC 3#3# 1 $iE % 4 4798 0x2C
DAC_DATAOCH2 DAC i#3i# 2 $oiE % 4 4798 0x30

28.6 FiATIREHA
28.6.1 DAC #=#i|# 774 (DAC_CTRL)
fmFgHiht: 0x00
S A{H: 0x0000 0000
ALHR B4 R/W iR
it DAC i@i& 1 (DAC Channell Enable)
0 ENCH1 RW | 0: %1t
1: ffikE
2%k DAC #iE 1 #2247 (DAC Channel1 Output Buffer Disable )
1 BUFFDCH1 RW | 0: fiifig
1. 251k
fiifit DAC i#iE 1 fghi k. (DAC Channel1 Trigger Enable)
2 TRGENCH1 RW | 0: %1k
1: ffifk
%4 DAC i#iE 1 fik & J% (DAC Channel1 Trigger Source Select)
FEIRIE 1 AR (TRGENCH1=1) BB T, Tl %A fFasik
BERCR IR
000: TMR6 TRGO Fiff
001: TMR8 TRGO
5:3 TRGSELCH1 RW | 010: TMR7 TRGO # 14
011: TMR5 TRGO {4
100: TMR2TRGO ff
101: TMR4 TRGO Fift
110: AMEEHINTZ 9
1M1 ARk
fiife DAC J@IE 1 7= piiE 5/ =#)% (DAC Channel1 Noise/Triangle
Wave Generation Enable)
7:6 WAVENCH1 RMW | 00: A=A
01: F=AzRgE = Y
Ix: PEE = AR
¥ DAC BiE 1 FE#kH LFSR f/=fiJE{4 (Select DAC
Channel2 LFSR Bit Mask/Triangle Wave Amplitude Selector)
1E “FEA LFSR WEFSE ” RN, JEIEZAE R B W LFSR 1675
1 THEZ M BN B Z AR = A E (.
11:8 | MAMPSELCH1 | RW | 0000: Al LFSR £ 0/ =i i@ftiss ¥+ 1

0001: ANBRifit LFSR f7[1:0] / =MIEHEST 3
0010: ABifz LFSR £7[2:0]/ =fikiEE%T 7
0011: ABEik LFSR £7[3:0] / =AiEE%T 15
0100: ASBfifit LFSR £i2[4:0] / =fIIEEST 31
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BLl B RW iR
0101: ASBRifl LFSR f2[5:0)/ =A% T 63
0110: Al LFSR fi[6:0] / =M IRE%T 127
0111: ARBEfk LFSR £7[7:0]/ =M ikiE(E% T 255
1000: ABiik LFSR £7[8:0] / =AM IE{EZT 511
1001: AFii LFSR A7[9:0] / =MIkIE{ESSE T 1023
1010: ABif LFSR A7[10:01/ = ikiE{E % T 2047
=1011: ARBEfk LFSR £7[11:0] / =M IEMEST 4095
f§itle DAC @i 1DMA (DAC Channel1 DMA Enable)
12 DMAENCH1 RW | 0: %%k
1: ffigE
15:13 ]
f#if DAC i@i& 2 (DAC Channel2 Enable)
16 ENCH2 RW | 0: %1k
1. ffige
2% 11- DAC iBiE 2 #Hi 2%/ (DAC Channel2 Output Buffer Disable )
17 BUFFDCH2 RW | 0: fiifig
1. 291
f#ifit DAC i@i# 2 fii k. (DAC Channel2 Trigger Enable)
18 TRGENCH2 RW | 0: #%1k
1. ffigE
%% DAC i 2 fil k¥ (DAC Channel2 Trigger Source Select)
FEIRIE 2 filh &8 (TRGENCH2=1) HIIEIL T, FHiE %3 frasik
A V5
000: TMR6 TRGO
001: TMR8 TRGO
21:19 | TRGSELCH2 | RW | 010: TMR7 TRGO Zf
011: TMR5 TRGO Z4:
100: TMR2TRGO ff
101: TMR4 TRGO =1
110: AT 9
1M1 ARl R
fiifit DAC @il 2 M5/ = f k4 i (DAC Channel2 Noise/Triangle
Wave Generation Enable)
23:22 |  WAVENCH2 RW | 00: ASp=A:iife
01: FEAMEFE I
Ix: PEEZ AT
¥ DAC BiE 2 H#kH LFSR f/=fiJE{4 (Select DAC
Channel2 LFSR Bit Mask/Triangle Wave Amplitude Selector)
TE “FHE LFSR M ” BiaCR, ik Z Ak bt M LFSR MIf6L;
TE PR = AnE” BT B Z A I B = A U R A
0000: ABfilll LFSR Az 0/ = igft 5T 1
27:24 | MAMPSELCH2 | RIW

0001: Btk LFSR A2[1:0]/ =fmikiRfEssT 3
0010: ASBRifit LFSR £i7[2:0] / =MIEHEST 7
0011: ABEik LFSR £7[3:0] / =AiEE%T 15
0100: Bt LFSR A7[4:0]/ =MAIIEEZ%T 31
0101: ASBRifl LFSR f2[5:0)/ =A% T 63
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Bir, B R/W iR

0110: ABiiflk LFSR £7[6:0] / =AIEHEST 127
0111: ARBEfk LFSR £7[7:0]/ =M ikiE(E% T 255
1000: ABEii; LFSR fi[8:0] / =R % T 511
1001: ABiiflk LFSR £7[9:0] / =fIIE{EST 1023
1010: AJiii LFSR A7[10:01/ =M ikiE{E % T 2047
=1011: ABEfk LFSR £[11:0]/ =MIIEME ST 4095
it DAC iBi& 2DMA (DAC channel2 DMA enable)
28 DMAENCH?2 RW | 0: #kiF

1. ffigE

31:29 {385

28.6.2 DAC /& #1728 (DAC_SWTRG)
A Hhht. 0x04
HA{E: 0x0000 0000
Ak £y RIW ik

f#fit DAC i 1 #fFfih’k (DAC Channel1 Software Trigger Enable)
GO R 1. 75 05 —H A 473 DAC_DH1 [MEUIE & N2 1785
0 SWTRG1 W | DAC_DATAOCH1, iZf: i 0.

0: %51k

1: ffife

£t DAC @i 2 % ffi’k (DAC Channel2 Software Trigger Enable)
EAAT KR 1. 75 05 —H %478 DAC_DH2 [M%HE & N 3577 4%
1 SWTRG2 | W | DAC_DATAOCH2, iZfr s {4 0.

0: %51

1: ffifg

31:2 I3

28.6.3 DAC #iE 1 i) 12 M AN FHIERIFTFFS (DAC_DH12R1)
s ibhl: 0x08
SEA{E: 0x0000 0000

frik | B | RIW ik

DAC il 1 i 12 f74 %55 %4E (DAC Channel1 12-Bit Right-Aligned Data)
AR E N, Fx 12 7 DAC 1BiE 1 %R .

31:12 R
28.6.4 DAC EIE 1 1) 12 AL X FHIERFFEFF2% (DAC_DH12L1)

S A7fE: 0x0000 0000

frngk | B8 | RIW Hik
3:0 {R

15:4 | DATA | RW | DAC i#iE 1 1 12 A2/ %455 % (DAC Channel1 12-Bit Left-Aligned Data)

11:0 | DATA | RIW

31:16 RE
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28.6.5 DAC #IE 1 i) 8 ALY FH IR FFH 728 (DAC_DH8R1)
fmFz k. 0x10

S A{E: 0x0000 0000
bk | &F | RIW iR
7:0 | DATA | R\W | DAC i#i# 1 1y 8 fiifa x5+ ##E (DAC Channel1 8-bit Right-Aligned Data)

35

31:8

28.6.6 DAC #IE 2 1) 12 ALAXFE I AFFEF T2 (DAC_DH12R2)
fmFeHbdl: Ox14

S A{E: 0x0000 0000
fing | &% | RW R
11:0 | DATA | RW | DAC i&i& 2 1) 12 fi A5 %55 #dls (DAC Channel2 12-bit Right-Aligned Data)

31:12 R

28.6.7 DAC #IE 2 [ 12 M EXTF IR R FFF 735 (DAC_DH12L2)
fmFZHbdt: 0x18

S A7{E: 0x0000 0000
hng | &#% | RIW Eii:pa
3.0 TR
15:4 | DATA | RIW | DAC 1A 2 () 12 fz 2 x5+ ¥ (DAC Channel2 12-Bit Left-Aligned Data)
31:16 e

28.6.8 DAC JH#IE 2 It 8 M AN FHIEAFF /7% (DAC_DH8R2)
s dbht: 0x1C

S A{E: 0x0000 0000
hrrgk | &% | RW iR
7.0 | DATA | RW | DAC il 2 () 8 4% 74 (DAC Channel2 8-bit Right-Aligned Data)

IR

31:8

28.6.9 XU DAC K] 12 fiANFHIE R FFF 72 (DAC_DH12RDUAL)
sk 0x20
SHA{E: 0x0000 0000

BLHE, B RIW Eiipy
10 | DATACH1 | RAW g,:t(;)@ﬁ 1 ¥ 12 7455544k (DAC Channel1 12-Bit Right-Aligned

(3

2716 | DATACH2 | R/W g:tc;)@aﬁ 2 [ 12 hiAS55 % (DAC Channel2 12-Bit Right-Aligned

15:12

3

31:28

28.6.10 X\ DAC [ 12 AL X FH B AR FF S 7% (DAC_DH12LDUAL)
{)H?]ﬂ:ziﬂﬁt 0X24
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HAi{E: 0x0000 0000

(e

ey

R/W

Eiipy

3.0

TR

15:4

DATACH!1

R/W

DAC I8 1 1) 12 7 4%} 55 %8E (DAC Channel1 12-Bit Left-Aligned Data)

19:16

73]

31:20

DATACH2

RW

DAC iEi# 2 1) 12 fir 2%} 55 % (DAC Channel212-Bit Left-Aligned Data)

28.6.11 X DAC 1] 8 AL A%t ¥ H#E {RIF &2+ (DAC_DH8RDUAL)

% itk 0x28

S A{E: 0x0000 0000

Brig

22y i\

R/IW

)

7:0

DATACH!1

R/W

DAC i#i# 1 ¥ 8 iz 4 XI 5544 (DAC Channel1 8-Bit Right-Aligned Data)

15:8

DATACH2

RW

DAC #i# 2 1t 8 74 xI 5544 (DAC Channel2 8-Bit Right-Aligned Data)

31:16

3

28.6.12 DAC HIE 1 HiEF i & /F7% (DAC_DATAOCH1)
ks dtahl: 0x2C
H7{E: 0x0000 0000

Brig

Y i

R/IW

D)

11:0

DATA

R

DAC i#i¥ 1 %t ¥3E (DAC Channel1 Data Output)

31:12

(3

28.6.13 DAC HIE 2 HEH H &% (DAC_DATAOCH2)

% k. 0x30

S A7fH: 0x0000 0000

AL

Z2y i)

R/IW

D)

11:0

DATA

R

DAC i@ 2 #iii%#% (DAC Channel2 Data Output)

31:12

TRE
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29 FEHILLABREITHEEITT (CRC)
291 fH4
PEIRTURBES: (CRC) THE .6 ] K 4 N s 22 3 8] e i A il 22 =it 845 2]
32 fiift) CRC tHH 45 R, 32 B B R A I SR 0 B A% i 5838 PR A7 Ja 1 IER PR 5 58
P
29.2 IhEedid
29.2.1 HHEFR
fff} CRC-32 (LK) £miz: 0x4C11DB7
(X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1 )
29.2.2 HERE
HAH5E (A2 4 4~ AHB I8 & #1.
REN—KHEE, HERE RN EERAH T EERNAE. B
FHHATIEED . EIHEWINE, &8E CPU SH:AE, K LLXT & 7o
CRC_DATA #HT “BEHELE” BGABUESH “35-5 7 #1E.
29.3 FAEEHbkmgt
FH% 146 CRC 1HH F e F A7 s ik i 5t
R4 b Pmg Rtk
DATA BAE T4 0x00
INDATA P ST B BT AT A 0x04
CTRL B H TS 0x08
29.4 FHERIIEeHIR

CRC 5yt fl 2 MR A fras Al 1 M348

29.4.1 FIEFTFH (CRC_DATA)

s Hiht: 0x00
S AiME: OxFFFF FFFF

ik | & | RIW i3
32 (i HHEZTfE4: (32bit Data Register)

31:0 | DATA | RIW | $uiT53#MEN, /EN CRC HHERIBHEIEMmA L $ATEERER, &R
CRC il 545 R,
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29.4.2 P HIET 3 (CRC_INDATA)
A Hhhk: 0x04

HAi{E: 0x0000 0000
IOALE £ | RIW ik

Bor 8 i HHE 174 (Independent 8bit Data Register)

AT IR A8 7B %5 /74 CRC_CTRL ) RST {4 CRC
R RLR AT A A A TN

73:48

7:0 INDATA | RIW

31:8

e WA AAS 5 CRCIHE, W UL BUL I #0E .

29.4.3 ¥EH|EF1EE (CRC_CTRL)
ks Hidl: 0x08
H7{E: 0x0000 0000

boig | &R | RIW )

7 CRC it %55 (Reset CRC Calculation Unit)

0 RST W | Ef 5% BHIE S A%~ OXFFFF FFFF, XMiZfr REe8iEsS 1. e Eshis
0.

31:1 R
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30 EFREBHEHE (FPU)

30.1 &4t

FPU (FFAUE5HI0) SEASCRER A, k. ik, BRik. Feii M Z2mel
KPR, RNy, el iRt mAg S B E ks N e e, DARIF A
Beie 4. FPU IROLT SAEHIhAE, 754 ANSI (GEEEZhrfE2:4) /IEEE (/S
I F TREITH2Y)  754-2008 brdEFl IEEE ki s & kb, #h IEEE
754 HRifE

e AUE R T APM32F103xDXE 7= i o

30.2 IhRefiid

30.2.1 ZEFER

FPU X ZFr s 5, HF IEEE754 A, ©EMEDE: CMP. SUM. SUB.
PRDCT. MAC. DIV. INVSQRT. SUMSQ. DOT. % s 3| Bt 45 fs 5 3]

ek
TG 147 FPU SCHRAEIE
Ri& X
12FP BHENTF e
FP2I 7 R BB A
CMP (p, @) pflq HL#
SUM (p, n) SUM(p,n) =% (=, ny PL=p0+pl+..+pi+..+pn, 0=n<16
SUB (p, n) SUB(p,n) =p0—% (i, ny PL=p0—pl—..—pi—.—pn, 0s=n<16
PRDCT (p, n) Product: PRDCT(p.n) =[] (i=0m) pi = p0 *pl *. % pi *..x pn, 0Sn<16
DIV (p, @) Division:DIV (p, q) =§
INVSQRT (p> Square Root: INVSQRT (p) =$
MAC (p, q, s) Floating-Point Multiply-Add: MAC (p, q, s) =p=xq+s
SuMsQ (p, n) Y G=1,n) pi2, Hrp 2KEnWRE, 0sn<16
DOT (p, g, n) Y G=1,n) (pi*qi), HApFflq 2KEn KT, 0sn<16
SIN (x) x € (oo, +o) x LLIREEF R
COS (x) X € (—o°,+), x LLREHRR
TAN () X € (=0, +o°), x LNIRERR
ASIN (x) x € [=1,+1], i EUIERR, Sl EEXm[-n/2, +n/2]H
ACOS (x) x € [=1,+1], M EUIER R, il Esexm [0, z]w
ATAN (x) X € [—oo,+oo], HELIINERR, $BEEXR[-1/2,+7/2]H
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R £
ATAN2 (y, x) Xy € [—oo, +o0], HHHELAINBEROR, 1 HAEAE X 18] [~ +7] Py
30.2.2 BG4t
30.2.2.1 FEHE
HEFE AL A BATERAE I Bh PE e e R P, AN AL ZF A7 2 A B gmAe o
30.2.2.2 FERVERHRIE
%t FP2l. 12FP. INVSQRT. SIN. COS. TAN. ASIN. ACOS fll ATAN, #
WHCEMWT:

(1) [CHE CTRL #iffas. EBPTHEMBERN, #EEG (STR) . WwH
& INVSQRT #x, & BIEHARELISE S CTRL[7:6] R .

(2> BEHE N FPU_FPI1
(3)  ZLf5rhlre s E T FPU_ISTS 17856 (DONE) Frid
(4) M FPU_FPO BHugh 7

30.2.2.3 B MRIESIRIE

¥ DIV, BENEET:
(1> HBcE FPU_CTRL % ffas, 1L+ DIV XM E R (STR) fi,
(2) B MEEHS AN FPU_FPIL
(3) B AEAEESAN FPU_FPI2
(4)  SFpibroe REF A FPU_ISTS %7456 (DONE) Hri&

(5) M FPU_FPO iZHi4E

T CMP, EWEEMT:
(1> HBCE FPU_CTRL #Ffrds, 1£4#% CMP B ERIG (STR) fir.
(2) HF-MEEEE N FPU_FPIL
(3) BoAEAEHS A FPU_FPI2
(4)  Zf5hlrse RaiE KA FPU_ISTS FFa8M5E M (DONE) Fr&

(5) M FPU_ISTS[3:2]izl 45 CMP 45

X}F ATAN2, #NECEWT:
(1) [HE FPU_CTRL #if7a%, &P ATAN2 BRI B LLs (STR) 1.

(2) F—MEERS N FPU_FPIL
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(3 HBANEIEHE AN FPU_FPI2
(4) Zf5hlbroe ok HF A FPU_ISTS #7452 /K (DONE) Fri
(5) M FPU_FPO iHi4h

30.2.2.4 EARIERHRE

SF MAC, BFREBELT:

(1> HBCE FPU_CTRL #fFa%, 154 MAC BB EiRIG (STR) fir.
(2) B MEEHS AN FPU_FPIL
(3) WoABIEHEN FPU_FPI2
(4)  F=AEAEHE N FPU_FPI2
(5) ZEF5Erhilrse ik E A FPU_ISTS #1785 5¢ . (DONE) R
(6) M FPU_FPO isHsk

30.2.2.5 n MREESERIE

%F SUM. SUB. PRDCT. SUMSQ, & EBWT:

(1) fic# FPU_CTRL &A7#s, EHFFEMEA, 7 nLEN B n HI1E,
wHEEL (STR) fif

(2) PO #AEHE A FPU_FPI1
(3> PL.n-1 (KIS N FPU_FPI2
(4> ZERprhli e REE KA FPU_ISTS 7252 (DONE) #rk

(5) M FPU_FPO ifH45 5%

*F DOT, EWEEWT:

(1) & FPU_CTRL & 17%%, #%E# DOT #x, 7E nLEN FERA n HIHE,
WHEEL (STR) fiL

(2) PO #AEHS N FPU_FPI1

(3) QO #AEFIKIKE N FPU_FPI2
(4) P1#HAEHE N FPU_FPI1

(5) QL #HAFEUKIXE N FPU_FPI2
(6)

(7> Pn-1 #/E85 X\ FPU_FPI1

(8) Qn-1 #AEEUIKIKE N FPU_FPI2
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(9) S5kl E KT FPU_ISTS Hfiasiise. (DONE) i

(10) M FPU_FPO i 4:

30.3 FHAAESHhhbRRE

FHs 148 FPU 25 17 28 b ik e 5

FHERAL ik s Hhiik
FPU_CTRL P P A7 B 0x00
FPU_ISTS HR RS A A7 AR 0x04
FPU_FPO AR Th R 0x08
FPU_FPI1 F RN B O 0x0C
FPU_FPI2 T RN B A7 45 1 0x10

FPU_IM HH T B AT AT A 0x14

30.4 FHERINEEMD

30.4.1 EHIFHFE (FPU_CTRL)

S A{E: 0x0000 0000

B

B

R/W

iR

STR

RW

Ja5h FPU
0: i
1: Ja3) FPU. JE3))E ML ESNEE.

5:1

OoP

R/W

FPU #{F (Operation) 77z
0: ASIN

1: ACOS

2: ATAN

3: ATAN2

4: SIN

5: COS

6: TAN

7~15: Reserved

16: SUM (p, n), Summation

17: SUMSQ (p, n), Sum of squares

18: SUB (p, n), Subtraction

19: PRDCT (p, n), Production

20: DOT (p, g, n), Dot Production

21: MAC (p, q, s), Floating-Point Multiply-Add
22: DIV (p, g), Division

23: INVSQRT (p), Square Root

24: CMP (p,q)

25: 12FP, BEFNF pifhin

26: FP2I, 77 S FE R
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oaE:

vy

Eiipy

27~31: {44

7:6

ITERTION

RW

S kG 1 2 02 INVSQRT () 1 &[]

11:8

nLEN

RW

#3L SUM (p, n), SUB (p, n), SUMSQR (p, n), PRDCT (p,
n) FDOT (p, q, n) MK,

31:12

TRE

30.4.2 HWREFFSE (FPU_ISTS)

s Hitik: Ox4

S AE: 0x0000 0000

Brig

22y i\

R/IW

)

DONE

R/W

FPU 5 5 iibn &
0: FPU itE R
1: FPU {558/

BUSY

FPU fi-hr &

0: FPU &= HARE.

1: FPU &F IRk, FPU B4T /5B AL, FPU SETHE 5 g4k 5 3)
TEBR.

3:2

CMPR[3:2]

RW

BRI RFRET SR

0: a=b.

1: a<b,

2: a>b.

3. Hor— M ANERZIES (NaN) i, 2EFH

ZERO

R/W

FThRE
0: kX
1. HESRNFHIE N FHERNFE

INF

RW

RPN
0: EEX
10 TSR T RS & RS RTETT K

INVALID

R/W

N ERE I
0: L= X
1: FEVRIHINERAE

TINY

THEEAE RN
0: EEX.
adNERAZ)E, FA2 NN RAMEFERESRE, B

1:
s
)

HUGE

R ESE O
0: KX
1. R WNETAZE, AWRKERERE DR T RKIERE R E.

INEXACT

R/W

THE A RAK
0: X
1 B R AN S TR 55 KA B 4

10

HUGEINT

PR R L
0: RN
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ALz 2 R/W Ei )
1. & HAZE, BHERE—NRKTERRTRRKIHMSHEE/GTS
RN
11 DIVBYO | RW | 0: TLE X
1: 3BT TR ERAE
31:12 e
30.4.3 FrRMmMERGFE (FPU_FPO)
HA7fE: 0x0000 0000
ALl | &% | RIW ik
31:0 | FPO R | a7
30.4.4 FRBMNEFHFE1 (FPU_FPI1)
Mz Hbdk: Oxc
HA7fE: 0x0000 0000
£r i, #F | RIW R
31:0 FPI1 RW | iF S NE 774 0
30.4.5 FEEMINEHETFRE 2 (FPU_FPI2)
fmFsHhbE: Ox10
SEAE: 0x0000 0000
B, 2 RIW iR
31:0 FPI2 R | BAMNEFZE
30.4.6 WM EFFE (FPU_IM)
fmFsbt: 0x14
SEAE: 0x0000 0000
B, 2 R/W iR
HEAE 52 R BT B i
0 DONE RW | 0: #EfE5ERH i {dEfe
1: e e AR W B
A P i B E 2L
1 INVALID | RW | 0: TCdfETrifiae
1: FERERAE b W7 B
31:2 R
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31 BRETEA

5 Py oL T4 A4 AR5 Flash Z0Bf3 B, 96 friE—t5 4 1D, i) RIS A
P R GAEEIK, TP R R .

311  EFBXEEFTH

31.1.1 WHEAEFFE (164D
FLHhdk: Ox1FFF F7EQ

Hik, HAEAN) WS
hirgk | & | RIW )
747k 25 %& (Flash Size)
15:0 | F_SIZE | R | R/ EFHX AR (MUK 78R4,
f5l: 0x0080=128 K 7

31.2 96 fME—ES A ID

ME— ID FIAHIE T LLA
® (ENFHIS (Flln USBD =45 741 5 Bl HAth 1) 2 3 v FH D
o {ENZEN, TE4nS INAFRT, KUt —Fr iR 5Nl & Sk et A H
P m AR FE N A7 A7 2 N (1) 22 4k
o T HuE 2K E i
® SRR ATR AR S % SHEXHME — MCU fd% il 2% R0 ESZME—/), &
WIEHAEOT, P A RE SR X ME— I S bR iR . iRAEAFEHE,
M PR LGERE DL el e N AL I AR 1K
HHbhlk: Ox1FFF F7E8
Wﬁ%f@iﬂ: 0x00
Rie, HEEH) MgwE
ALI, 2R R/W R
15:0 | U_ID[15:0] | R | ME—Efphris 15:0 iz
fRfsihit: 0x02
R, HEEH) MW
LI B4 R/W iR
15:0 | U_ID[31:16] | R | ME—Sfibrak 31:16 fi
{}F?]ﬂ:zf@,ﬂt 0x04
Rz, HEEH RS
BLis 2R RIW R
31:0 | U_ID[63:32] | R | ME—H sk 63:32 41
WL bil: 0x08
Rz, HAEEH RS

www.geehy.com Page416



L1 vy

R/W

Eiipy

31:0 | U_ID[95:64]

ME— B bRk 95:64 {7
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32 AR

R 149 SCRShRA i 52

B J§A

ZEFR

2020.2.15 1.0

i

2021.2.3 1.0

(1) B> Ar 7 s i 4 B R
(2) #8400 103xC EAL= MR

2021.4.28 1.1

(1) &k DBGMCU et “iff i MCU %% ID i frs” M
(AIER

(2) 1Bt “USBD s n %7387 1) TPYE 4 TYPE

(3) & SRAM/NOR (A7 5N Fragfras 1...4 (1 27:20 A iR

(=2
[£8)

(4) 225 GPIO &7 “fth#X 1/0 45 H
(5) 2 RCM_CFG %17 & H1[{)[29:28]f7, K “IRE” N
SDRAMPSC

2021.7.20 1.2

(1) &% DAC Kibk?5 /7% DAC_CTRL f{) MAMPSELCH1 #iI
MAMPSELCH2 £ [¥1 3 i i ik

(2) &% DBGMCU_CFG [f] 7:6 ik

(3) N SMC it FIFO ARAF il 77 4748 24 1) 7-31 74
TRE -

(4) &% SDIO ff1 AHB # [l ThhE Hik

(5) Wgpmer, 817 DMCCLK. SDRAMCLK [ 415 5 5k

(6) & EMMC Bhfigftiik

(7) 1584 SDIO frbe 4 ¢

(8) &% DMC_CTRL2 % 178%

2022.3.15 1.3

(1) &2 CAN JEAE R 5 (1 N 2

(2) 224 Flash 5551 WDTSEL £

(3) &k CAN MEHLIT 8 77 17 2%

(4) 1B “SCLKSW” iy “SCLKSEL”, “SCLKSWSTS”
4 “SCLKSELSTS”

2022.6.30 1.4

(1) A&k SMC REHAT I 7 2 H i) P 25 70 i B k-
(2) &k DMC 5 HL e B 2% 051 A i 7% b k-

(3) &k Arm FEtx

(4> ¥hn “mE”

2022.8.22 1.5

(1) 1£ ZAGHE B 215 19 1 F103xDXE WA 5 1% I ThBE 1 Ui
i

(2) 1€ ADC 58I F103XDXE 3545 i B A% B A% Th RE 1356 B
(3) &2 RCM #EER I A A7 A7 45 f3RE 27 A7 7%

(4) 152t CAN FZHEME & CAN_FCTRL [Hi##ik

(5) MHBE FPU %A 1) RGSQT [k
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B [7&: S EL Wikl
D BEFRGHEEIH USBD 44 F5
(2) ¥4 SMREQ %A SLEEPREQ;
(3) )1 DBGMCU #itie i ik MCU 4% 1D 25 7788 [fI il A<
AN
2023.11.9 1.6

(4) &4 SDIO_ICF #4£4% bit 5:0 Hfiik

(5) BHUETITITH “AMS” iRy AR

(6) 2% GPIO LMt R, f ALK, b A K
AN IR S 4 B
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ol !

AT BRI AR AT (DU “Hefe”) $ITIFRAG, Frol a2
PRy FERL BB AERUHE RIE R R S, A R B I S IE . B BOAR TR . A
BT AT AP B AT, — B A= ORI (LURAR “H ) CaBIrEesz A
FMEIHTA N F 0 2504 HEAH SRR R AR T2 A S SR A AR ™ o
1. BAprH

AT WHXONE 2485 FH 5 A I A FRpof R RS 5 FRES By 77 i s B 7 i B LA, R R
WFVERT, AT B A N IANT DA AT 2] ey 2l 77 2008 AR T ) 4 R il 20 N s kAT S L 40
F B gL

AT g A o7 5 ™ [ B B “Geehy” FAEELEITE I AR R,
FABAER ™ i L o i 7 ol BUIR 95 4 FR B N HL % B i 5 I 7
2. AR RFR]

PAEAAT AT T B A AR . BT B RTR P AL

ARG AN L DRV 85 70 AR 7 i B A T I T A R A oA ] R R PR 7T s B 7w
BRI T

USRS T p iy RATAT 8 = T7 B i« RS SRR A, AN SRR A At 5 P A
BB R =J7 7 ity IRSFERENR AL, BRARFENG B BT B & S R A4 E .

ENN NG i

FH P ZE T BRI SR 7 ot IS P SR EBORH 827 i PR g i i ) A0

U SRS T o P IR B A 5 AR AN — B, N DA B B LT BN S R L E
i
4, 5 EATEENE

5T AR S KR S M S 6 2 B A VR A 5 = D T LA it B TR, (A T AR e %k
P AE G2 IR T 2 R s R I AP 22 5 I R B iR 22, [RIE P N 2 B, AR AR 0
HR] B H B A S R T AR IR ST AR T A B T4 2 H P e e 5 S
M, ANKE) PR AT AT 7 ot 12k B 77 T ) PRAE

FA P SEARE B 75 SRR AR I = i, 5 A o 7= it £ L PR 3 PR AT 7 3 TE A
W, PRSI ™ f i 2 - B S IR SR MR . 22 e uld e rr SE Sk, A P

Hl
%ﬂ&
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Geehy

SEMICONDUCTOR

RT3 X A it AT A RIS AE A 7 A P BRI, AR AN AR AR T 5T E
5. AMEK

FH P AEASE AR T B BT T R ARG 7™ it 5 238 ST 24 3 B P PR BT et F P
TR S TR B SRR AR AR B S P BT AR A O D PR DB
HEIEARRE], A IREHA S FA R KRB AR B[R 2 F (RUES 7 BT A 56 T IS
A= it B/ BREOR  EL l  H RF H dE FE A S
6. H 514 ]

ATtk “HJERE” (asis) $R4E, 7R3 AREFRIT RVFRTEREIN, B AR UL
KRB AR, AR AR BR T8 7 it i B e A i A PR PR LR

X T HLP R SEAE BT R B i BEAT Vit « A8 I A R b B S R AR AT 2 3, AR EAN 7K
HIHE
7. SRR

FEARMIE LT, BRARE AEEHZOR B R, AN /s, “f2 5 ke TRt
AT AT ART 58 =07 SIS ARAR AR S 0% AT, AL FEAT AT — o Rk DR e FH SO 1208 FH AT At
FHORAZ BT P~ A I B e o TR BB 13 5 ORI B T 5006 25 2R sl AN ff, s Pl
=TT R .
8. &V

AT MRS B AR T A I A B B A 15

©2020-2023 ERHGHIE FHRERA R — (RE AR

BBISESEBMRAR BEAm:002180 OHSHEME TEEHSS0ME Q07566299999  @www.geehy.com



	1 简介及文档描述规则
	1.1 简介
	1.2 文档描述规则
	1.2.1 “寄存器功能描述”规则
	1.2.2 术语全称、缩写描述


	2 系统架构
	2.1 术语全称、缩写描述
	2.2 系统架构框图
	2.3 存储器映射
	2.3.1 嵌入式SRAM
	2.3.2 位段

	2.4 启动配置

	3 Flash存储器
	3.1 术语全称、缩写描述
	3.2 主要特征
	3.3 Flash存储器结构
	3.4 Flash存储器功能说明
	3.4.1 读取Flash
	3.4.2 主存储块
	3.4.2.1 擦主存储块
	3.4.2.2 写主存储块
	3.4.2.3 读/写保护主存储块
	3.4.2.4 解锁/锁定主存储块

	3.4.3 选项字节
	3.4.3.1 擦选项字节
	3.4.3.2 写选项字节
	3.4.3.3 写保护选项字节
	3.4.3.4 解锁/锁定选项字节


	3.5 选项字节寄存器功能描述
	3.6 FMC寄存器地址映射
	3.7 FMC寄存器功能描述
	3.7.1 控制寄存器1（FMC_CTRL1）
	3.7.2 关键字寄存器（FMC_KEY）
	3.7.3 选项字节关键字寄存器（FMC_OBKEY）
	3.7.4 状态寄存器（FMC_STS）
	3.7.5 控制寄存器2（FMC_CTRL2）
	3.7.6 地址寄存器（FMC_ADDR）
	3.7.7 选项字节控制/状态寄存器（FMC_OBCS）
	3.7.8 写保护寄存器（FMC_WRTPROT）


	4 外部存储器控制器（EMMC）
	4.1 术语全称、缩写描述
	4.2 EMMC概述
	4.3 SMC简介
	4.4 SMC结构框图
	4.5 SMC功能描述
	4.5.1 SMC访问规则
	4.5.2 外部设备地址映射
	4.5.3 NOR闪存和PSRAM
	4.5.3.1 地址映射
	4.5.3.2 接口信号和控制器

	4.5.4 NAND闪存和PC卡
	4.5.4.1 地址映射
	4.5.4.2 接口信号和控制器


	4.6 SMC寄存器地址映射
	4.7 SMC寄存器功能描述
	4.7.1 NOR闪存和PSRAM控制寄存器
	4.7.1.1 SRAM/NOR闪存片选控制寄存器1…4（SMC_CSCTRL1…4）
	4.7.1.2 SRAM/NOR闪存片选时序寄存器1…4（SMC_CSTIM1…4）
	4.7.1.3 SRAM/NOR闪存写时序寄存器1…4（SMC_WRTTIM1…4）

	4.7.2 NAND闪存和PC卡控制寄存器
	4.7.2.1 PC卡/NAND闪存控制寄存器2…4（SMC_CTRL2…4）
	4.7.2.2 FIFO状态和中断寄存器2…4（SMC_STSINT2…4）
	4.7.2.3 通用存储空间时序寄存器2…4（SMC_CMSTIM2…4）
	4.7.2.4 属性存储空间时序寄存器2…4（SMC_AMSTIM2…4）
	4.7.2.5 I/O空间时序寄存器4（SMC_IOSTIM4）
	4.7.2.6 ECC结果寄存器2/3（SMC_ECCRS2/3）


	4.8 DMC简介
	4.9 DMC主要特征
	4.10 DMC结构框图
	4.11 DMC功能描述
	4.11.1 DMC外部存储器接口
	4.11.2 DMC配置举例

	4.12 DMC寄存器地址映射
	4.13 DMC寄存器功能描述
	4.13.1 配置寄存器（DMC_CFG）
	4.13.2 时序寄存器0（DMC_TIM0）
	4.13.3 时序寄存器1（DMC_TIM1）
	4.13.4 控制寄存器1（DMC_CTRL1）
	4.13.5 刷新寄存器（DMC_REF）
	4.13.6 片选寄存器（DMC_CHIPSEL）
	4.13.7 掩码寄存器（DMC_MASK）
	4.13.8 切换寄存器（DMC_SW）
	4.13.9 控制寄存器2（DMC_CTRL2）


	5 复位与时钟管理（RCM）
	5.1 术语全称、缩写描述
	5.2 复位功能描述
	5.2.1 系统复位
	5.2.1.1 “系统复位”复位源
	5.2.1.2 “系统复位”复位电路

	5.2.2 电源复位
	5.2.3 备份域复位

	5.3 时钟管理功能描述
	5.3.1 外部时钟源
	5.3.1.1 HSECLK高速外部时钟信号
	5.3.1.2 LSECLK低速外部时钟信号

	5.3.2 内部时钟源
	5.3.2.1 HSICLK高速内部时钟信号
	5.3.2.2 LSICLK低速内部时钟信号

	5.3.3 PLL锁相环
	5.3.4 时钟树
	5.3.5 RTC的时钟源选择
	5.3.6 IWDT的时钟源选择
	5.3.7 MCO的时钟源选择
	5.3.8 SYSCLK的时钟源选择
	5.3.9 CSS时钟安全系统

	5.4 寄存器地址映射
	5.5 寄存器功能描述
	5.5.1 时钟控制寄存器（RCM_CTRL）
	5.5.2 时钟配置寄存器（RCM_CFG）
	5.5.3 时钟中断寄存器（RCM_INT）
	5.5.4 APB2 外设复位寄存器（RCM_APB2RST）
	5.5.5 APB1 外设复位寄存器（RCM_APB1RST）
	5.5.6 AHB外设时钟使能寄存器（RCM_AHBCLKEN）
	5.5.7 APB2 外设时钟使能寄存器（RCM_APB2CLKEN）
	5.5.8 APB1 外设时钟使能寄存器（RCM_APB1CLKEN）
	5.5.9 备份域控制寄存器（RCM_BDCTRL）
	5.5.10 控制/状态寄存器（RCM_CSTS）


	6 电源管理单元（PMU）
	6.1 术语全称、缩写描述
	6.2 简介
	6.3 结构框图
	6.4 功能描述
	6.4.1 电源域
	6.4.1.1 VDD电源域
	6.4.1.2 VDDA电源域
	6.4.1.3 1.5V电源域
	6.4.1.4 备份电源域

	6.4.2 电源管理
	6.4.2.1 上电复位与掉电复位（POR与PDR）
	6.4.2.2 电源电压监测器（PVD）

	6.4.3 功耗控制
	6.4.3.1 低功耗模式降低功耗
	6.4.3.2 运行模式降低功耗


	6.5 寄存器地址映射
	6.6 寄存器功能描述
	6.6.1 电源控制寄存器（PMU_CTRL）
	6.6.2 电源控制/状态寄存器（PMU_CSTS）


	7 备份寄存器（BAKPR）
	7.1 简介
	7.2 主要特征
	7.3 功能描述
	7.3.1 侵入检测
	7.3.2 RTC校准

	7.4 寄存器地址映射
	7.5 寄存器功能描述
	7.5.1 备份数据寄存器x（BAKPR_DATAx）(x=1…10，11…42)
	7.5.2 RTC时钟校准寄存器（BAKPR_CLKCAL）
	7.5.3 备份控制寄存器（BAKPR_CTRL）
	7.5.4 备份控制/状态寄存器（BAKPR_CSTS）


	8 嵌套向量中断控制器（NVIC）
	8.1 术语全称、缩写描述
	8.2 简介
	8.3 主要特征
	8.4 中断和异常向量表

	9 外部中断/事件控制器（EINT）
	9.1 简介
	9.2 功能描述
	9.2.1 “外部中断与事件”类别及差异点
	9.2.2 内核唤醒
	9.2.2.1 事件唤醒

	9.2.3 外部中断与事件线映射

	9.3 寄存器地址映射
	9.4 寄存器功能描述
	9.4.1 中断屏蔽寄存器（EINT_IMASK）
	9.4.2 事件屏蔽寄存器（EINT_EMASK）
	9.4.3 使能上升沿触发选择寄存器（EINT_RTEN）
	9.4.4 使能下降沿触发选择寄存器（EINT_FTEN）
	9.4.5 软件中断事件寄存器（EINT_SWINTE）
	9.4.6 中断挂起寄存器（EINT_IPEND）


	10 直接存储器存取（DMA）
	10.1 术语全称、缩写描述
	10.2 简介
	10.3 主要特征
	10.4 功能描述
	10.4.1 DMA请求
	10.4.2 DMA通道
	10.4.2.1 传输数据可编程
	10.4.2.2 传输宽度、对齐方式可编程
	10.4.2.3 地址设置
	10.4.2.4 传输模式
	10.4.2.5 DMA请求优先级设置
	10.4.2.6 传输方向

	10.4.3 中断

	10.5 寄存器地址映射
	10.6 寄存器功能描述
	10.6.1 DMA中断状态寄存器（DMA_INTSTS）
	10.6.2 DMA中断标志清除寄存器（DMA_INTFCLR）
	10.6.3 DMA通道x配置寄存器（DMA_CHCFGx）（x=1…7）
	10.6.4 DMA通道x传输数量寄存器（DMA_CHNDATAx）（x=1…7）
	10.6.5 DMA通道x外设地址寄存器（DMA_CHPADDRx）（x=1…7）
	10.6.6 DMA通道x存储器地址寄存器（DMA_CHMADDRx）（x=1…7）


	11 调试MCU（DBGMCU）
	11.1 术语全称、缩写描述
	11.2 简介
	11.3 主要特征
	11.4 功能描述
	11.4.1 调试引脚功能配置
	11.4.2 ID 编码
	11.4.2.1 微控制器设备ID编码
	11.4.2.2 边界扫描TAP
	11.4.2.3 Arm® Cortex®-M3 TAP
	11.4.2.4 Arm® Cortex®-M3 JEDEC-106 ID代码


	11.5 寄存器地址映射
	11.6 寄存器功能描述
	11.6.1 设备ID寄存器（DBGMCU_IDCODE）
	11.6.2 调试MCU配置寄存器（DBGMCU_CFG）


	12 通用输入/输出引脚（GPIO）
	12.1 术语全称、缩写描述
	12.2 主要特征
	12.3 结构框图
	12.4 功能描述
	12.4.1 复位期间和刚复位后的IO状态
	12.4.2 输入模式
	12.4.3 输出模式
	12.4.4 复用模式
	12.4.5 外部中断/唤醒线
	12.4.6 位设置和位清除
	12.4.7 GPIO锁定功能

	12.5 寄存器地址映射
	12.6 寄存器功能描述
	12.6.1 低8位端口配置寄存器（GPIOx_CFGLOW）（x=A..G）
	12.6.2 高8位端口配置寄存器（GPIOx_CFGHIG）（x=A..G）
	12.6.3 端口输入数据寄存器（GPIOx_IDATA）（x=A...G）
	12.6.4 端口输出数据寄存器（GPIOx_ODATA）（x=A…G）
	12.6.5 端口位设置/清除寄存器（GPIOx_BSC）（x=A…G）
	12.6.6 端口位清除寄存器（GPIOx_BC）（x=A…G）
	12.6.7 端口配置锁定寄存器（GPIOx_LOCK）（x=A…G）


	13 复用功能输入输出引脚（AFIO）
	13.1 简介
	13.2 功能描述
	13.2.1 I/O引脚的复用功能
	13.2.1.1 输入模式配置
	13.2.1.2 输出模式配置
	13.2.1.3 双向复用功能配置

	13.2.2 外设引脚配置
	13.2.3 重映射功能配置
	13.2.3.1 OSC32_IN（OUT）引脚配置为GPIO
	13.2.3.2 OSC_IN（OUT）引脚配置为GPIO


	13.3 寄存器地址映射
	13.4 寄存器功能描述
	13.4.1 事件控制寄存器（AFIO_EVCTRL）
	13.4.2 复用重映射寄存器1（AFIO_REMAP1）
	13.4.3 外部中断配置寄存器1（AFIO_EINTSEL1）
	13.4.4 外部中断配置寄存器2（AFIO_EINTSEL2）
	13.4.5 外部中断配置寄存器3（AFIO_EINTSEL3）
	13.4.6 外部中断配置寄存器4（AFIO_EINTSEL4）
	13.4.7 复用重映射寄存器2（AFIO_REMAP2）


	14 定时器概述
	14.1 术语全称、缩写描述
	14.2 定时器类别及主要差异

	15 高级定时器（TMR1/8）
	15.1 简介
	15.2 主要特征
	15.3 结构框图
	15.4 功能描述
	15.4.1 时钟源选择
	15.4.2 时基单元
	15.4.3 输入捕获
	15.4.4 输出比较
	15.4.5 PWM输出模式
	15.4.6 PWM输入模式
	15.4.7 单脉冲模式
	15.4.8 寄存器对输出波形的影响
	15.4.9 刹车功能
	15.4.10 互补输出和死区插入
	15.4.11 强制输出模式
	15.4.12 编码器接口模式
	15.4.13 从模式
	15.4.14 定时器互连
	15.4.15 中断和DMA请求
	15.4.16 在外部事件时清除OCxREF信号

	15.5 寄存器地址映射
	15.6 寄存器功能描述
	15.6.1 控制寄存器1（TMRx_CTRL1）
	15.6.2 控制寄存器2（TMRx_CTRL2）
	15.6.3 从模式控制寄存器（TMRx_SMCTRL）
	15.6.4 DMA/中断使能寄存器（TMRx_DIEN）
	15.6.5 状态寄存器（TMRx_STS）
	15.6.6 控制事件产生寄存器（TMRx_CEG）
	15.6.7 捕获/比较模式寄存器1（TMRx_CCM1）
	15.6.8 捕获/比较模式寄存器2 （TMRx_CCM2）
	15.6.9 捕获/比较使能寄存器（TMRx_CCEN）
	15.6.10 计数器寄存器（TMRx_CNT）
	15.6.11 预分频寄存器（TMRx_PSC）
	15.6.12 自动重装载寄存器（TMRx_AUTORLD）
	15.6.13 重复计数寄存器（TMRx_REPCNT）
	15.6.14 通道1捕获/比较寄存器（TMRx_CC1）
	15.6.15 通道2捕获/比较寄存器（TMRx_CC2）
	15.6.16 通道3捕获/比较寄存器（TMRx_CC3）
	15.6.17 通道4捕获/比较寄存器（TMRx_CC4）
	15.6.18 刹车和死区寄存器（TMRx_BDT）
	15.6.19 DMA控制寄存器（TMRx_DCTRL）
	15.6.20 连续模式的DMA地址寄存器（TMRx_DMADDR）


	16 通用定时器（TMR2/3/4/5）
	16.1 简介
	16.2 主要特征
	16.3 结构框图
	16.4 功能描述
	16.4.1 时钟源选择
	16.4.2 时基单元
	16.4.3 输入捕获
	16.4.4 输出比较
	16.4.5 PWM输出模式
	16.4.6 PWM输入模式
	16.4.7 单脉冲模式
	16.4.8 强制输出模式
	16.4.9 编码器接口模式
	16.4.10 从模式
	16.4.11 定时器互连
	16.4.12 中断和DMA请求
	16.4.13 在外部事件时清除OCxREF信号

	16.5 寄存器地址映射
	16.6 寄存器功能描述
	16.6.1 控制寄存器1（TMRx_CTRL1）
	16.6.2 控制寄存器2（TMRx_CTRL2）
	16.6.3 从模式控制寄存器（TMRx_SMCTRL）
	16.6.4  DMA/中断使能寄存器（TMRx_DIEN）
	16.6.5 状态寄存器（TMRx_STS）
	16.6.6 控制事件产生寄存器（TMRx_CEG）
	16.6.7 捕获/比较模式寄存器1（TMRx_CCM1）
	16.6.8 捕获/比较模式寄存器2 （TMRx_CCM2）
	16.6.9 使能捕获/比较通道寄存器（TMRx_CCEN）
	16.6.10 计数器寄存器（TMRx_CNT）
	16.6.11 预分频寄存器（TMRx_PSC）
	16.6.12 自动重装载寄存器（TMRx_AUTORLD）
	16.6.13 通道1捕获/比较寄存器（TMRx_CC1）
	16.6.14 通道2捕获/比较寄存器（TMRx_CC2）
	16.6.15 通道3捕获/比较寄存器（TMRx_CC3）
	16.6.16 通道4捕获/比较寄存器（TMRx_CC4）
	16.6.17 DMA控制寄存器（TMRx_DCTRL）
	16.6.18 连续模式的DMA地址寄存器（TMRx_DMADDR）


	17 基本定时器（TMR6/7）
	17.1 简介
	17.2 主要特征
	17.3 结构框图
	17.4 功能描述
	17.4.1 时钟源选择
	17.4.2 时基单元

	17.5 寄存器地址映射
	17.6 寄存器功能描述
	17.6.1 控制寄存器1（TMRx_CTRL1）
	17.6.2 控制寄存器2（TMRx_CTRL2）
	17.6.3 DMA/中断使能寄存器（TMRx_DIEN）
	17.6.4 状态寄存器（TMRx_STS）
	17.6.5 控制事件产生寄存器（TMRx_CEG）
	17.6.6 计数器寄存器（TMRx_CNT）
	17.6.7 预分频寄存器（TMRx_PSC）
	17.6.8 自动重装载寄存器（TMRx_AUTORLD）


	18 看门狗定时器（WDT）
	18.1 简介
	18.2 独立看门狗定时器（IWDT）
	18.2.1 简介
	18.2.2 结构框图
	18.2.3 功能描述
	18.2.3.1 键寄存器
	18.2.3.2 寄存器访问保护
	18.2.3.3 硬件看门狗
	18.2.3.4 调试模式


	18.3 窗口看门狗定时器（WWDT）
	18.3.1 简介
	18.3.2 结构框图
	18.3.3 功能描述

	18.4 IWDT寄存器地址映射
	18.5 IWDT寄存器功能描述
	18.5.1 关键字寄存器（IWDT_KEY）
	18.5.2 预分频寄存器（IWDT_PSC）
	18.5.3 计数器重装载寄存器（IWDT_CNTRLD）
	18.5.4 状态寄存器（IWDT_STS）

	18.6 WWDT寄存器地址映射
	18.7 WWDT寄存器功能描述
	18.7.1.1 控制寄存器（WWDT_CTRL）
	18.7.1.2 配置寄存器（WWDT_CFG）
	18.7.1.3 状态寄存器（WWDT_STS）


	19 实时时钟（RTC）
	19.1 术语全称、缩写描述
	19.2 主要特征
	19.3 结构框图
	19.4 功能描述
	19.4.1 时基单元
	19.4.2 RTC寄存器配置
	19.4.3 可编程的闹钟
	19.4.4 RTC输出
	19.4.5 中断

	19.5 寄存器地址映射
	19.6 寄存器功能描述
	19.6.1 RTC控制寄存器（RTC_CTRL）
	19.6.2 RTC控制/状态寄存器（RTC_CSTS）
	19.6.3 RTC预分频器重装载寄存器（RTC_PSCRLD）
	19.6.4 RTC预分频器寄存器（RTC_PSC）
	19.6.5 RTC计数器寄存器（RTC_CNT）
	19.6.6 RTC闹钟值寄存器（RTC_ALR）


	20 通用同步异步收发器（USART）
	20.1 术语全称、缩写描述
	20.2 简介
	20.3 主要特征
	20.4 功能描述
	20.4.1 单线半双工通信
	20.4.2 帧格式
	20.4.3 发送器
	20.4.3.1 字符发送
	20.4.3.2 单字节通信
	20.4.3.3 断开帧
	20.4.3.4 空闲帧

	20.4.4 接收器
	20.4.4.1 字符接收
	20.4.4.2 断开帧
	20.4.4.3 空闲帧
	20.4.4.4 溢出错误
	20.4.4.5 噪音错误
	20.4.4.6 帧错误

	20.4.5 波特率发生器
	20.4.6 多处理器通信
	20.4.7 同步模式
	20.4.8 LIN模式
	20.4.9 智能卡模式
	20.4.10 红外（IrDA SIR）功能模式
	20.4.11 硬件流控制
	20.4.12 DMA多缓冲器通信
	20.4.13 中断请求
	20.4.14 USART支持功能对比

	20.5 寄存器地址映射
	20.6 寄存器功能描述
	20.6.1 状态寄存器（USART_STS）
	20.6.2 数据寄存器（USART_DATA）
	20.6.3 波特率寄存器（USART_BR）
	20.6.4 控制寄存器1（USART_CTRL1）
	20.6.5 控制寄存器2（USART_CTRL2）
	20.6.6 控制寄存器3（USART_CTRL3）
	20.6.7 保护时间和预分频寄存器（USART_GTPSC）


	21 内部集成电路接口（I2C）
	21.1 术语全称、缩写描述
	21.2 简介
	21.3 主要特征
	21.4 结构框图
	21.5 功能描述
	21.5.1 I2C物理层
	21.5.2 I2C协议层
	21.5.3 数据有效性
	21.5.4 起始和停止信号
	21.5.5 仲裁
	21.5.6 SMBus特定功能
	21.5.7 错误标志位
	21.5.8 报文错误检验(PEC)
	21.5.9 DMA模式
	21.5.10 I2C中断

	21.6 寄存器地址映射
	21.7 寄存器功能描述
	21.7.1 控制寄存器1（I2C_CTRL1）
	21.7.2 控制寄存器2（I2C_CTRL2）
	21.7.3 从机模式地址寄存器1（I2C_SADDR1）
	21.7.4 从机模式地址寄存器2（I2C_SADDR2）
	21.7.5 数据寄存器（I2C_DATA）
	21.7.6 状态寄存器1（I2C_STS1）
	21.7.7 状态寄存器2（I2C_STS2）
	21.7.8 主机时钟控制寄存器（I2C_CLKCTRL）
	21.7.9 最大上升时间寄存器（I2C_RISETMAX）
	21.7.10 I2C切换寄存器（I2C_SWITCH）


	22 内部集成电路接口（I2C3/4）
	22.1 简介
	22.2 功能描述
	22.2.1 I2C协议
	22.2.2 多主机仲裁
	22.2.3 时钟同步
	22.2.4 IC_CLK频率配置
	22.2.5 操作模式
	22.2.5.1 从机模式操作
	22.2.5.2 主模式操作

	22.2.6 尖峰抑制

	22.3 寄存器地址映射
	22.4 寄存器功能描述
	22.4.1 控制寄存器（CTRL0）
	22.4.2 目标地址寄存器（TARADDR）
	22.4.3 从地址寄存器（SLAADDR）
	22.4.4 主地址寄存器（HSMC）
	22.4.5 数据命令寄存器（DATA）
	22.4.6 标准速度I2C时钟的SCL高位计数寄存器（SSCHC）
	22.4.7 标准速度I2C时钟 的SCL低位计数寄存器（SSCLC）
	22.4.8 快速模式或快速+模式的I2C时钟的SCL高位计数寄存器（FSCHC）
	22.4.9 快速模式或快速+模式的I2C时钟的SCL低位计数寄存器(FSCLC)
	22.4.10 高速模式I2C时钟的SCL高位计数寄存器（HSCHC）
	22.4.11 高速模式 I2C时钟的SCL低位计数寄存器（HSCLC）
	22.4.12 中断状态寄存器（INTSTS）
	22.4.13 中断使能寄存器（INTEN）
	22.4.14 原始中断状态寄存器（RIS）
	22.4.15 接收FIFO阈值寄存器（RFT）
	22.4.16 发送FIFO阈值寄存器（TFT）
	22.4.17 清除组合和单独中断寄存器（ICF）
	22.4.18 清除 RFUIF中断寄存器（RFUIC）
	22.4.19 清除RFOIF中断寄存器（RFOIC）
	22.4.20 清除 TFOIF中断寄存器（TFOIC）
	22.4.21 清除 RRIF中断寄存器（RRIC）
	22.4.22 清除 TAIF 中断寄存器（TAIC）
	22.4.23 清除 RDIF 中断寄存器（RDIC）
	22.4.24 清除 ACTIF中断寄存器（AIC）
	22.4.25 清除STPDIF中断寄存器（STPDIC）
	22.4.26 清除STADIF 中断寄存器（STADIC）
	22.4.27 清除GCIF中断寄存器（GCIC）
	22.4.28 启动寄存器（CTRL1）
	22.4.29 状态寄存器（STS1）
	22.4.30 发送FIFO存量寄存器（TFL）
	22.4.31 接收FIFO存量寄存器（RFL）
	22.4.32 SDA维持时长寄存器（SDAHOLD）
	22.4.33 发送中止源头寄存器（TAS）
	22.4.34 生成从机数据NACK寄存器（SDNO）
	22.4.35 DMA控制寄存器（DMACTRL）
	22.4.36 DMA发送数据电平寄存器（DTDL）
	22.4.37 DMA 接收数据电平寄存器（DRDL）
	22.4.38 SDA设置寄存器（（SDADLY）
	22.4.39 ACK 通用呼叫寄存器（GCA）
	22.4.40 启用状态寄存器（STS2）
	22.4.41 SS、FS或者FM+尖峰抑制限制寄存器（LSSSL）
	22.4.42 HS尖峰抑制限制寄存器（HSSSL）


	23 串行外设接口/片上音频接口（SPI/I2S）
	23.1 术语全称、缩写描述
	23.2 简介
	23.3 主要特征
	23.3.1 SPI主要特征
	23.3.2 I2S主要特征

	23.4 SPI功能描述
	23.4.1 SPI信号线描述
	23.4.2 时钟信号的相位和极性
	23.4.3 数据帧格式
	23.4.4 NSS模式
	23.4.5 SPI模式
	23.4.5.1 SPI主模式
	23.4.5.2 SPI从模式
	23.4.5.3 SPI的半双工通信
	23.4.5.4 SPI的单工通信

	23.4.6 SPI不同模式下数据发送和接收过程
	23.4.6.1 处理数据的发送与接收
	23.4.6.2 主/从设备下的全双工发送和接收模式
	23.4.6.3 主/从设备下的双向发送模式
	23.4.6.4 主/从设备下的单向/双向接收模式

	23.4.7 CRC功能
	23.4.8 DMA功能
	23.4.9 关闭SPI
	23.4.10 SPI中断
	23.4.10.1 状态标志位
	23.4.10.2 错误标志位


	23.5 I2S功能描述
	23.5.1 I2S音频标准
	23.5.1.1 I2S飞利浦标准
	23.5.1.2 MSB对齐标准
	23.5.1.3 LSB对齐标准
	23.5.1.4 PCM标准

	23.5.2 I2S时钟
	23.5.3 I2S模式
	23.5.3.1 I2S主模式配置流程
	23.5.3.2 I2S主模式发送流程
	23.5.3.3 I2S主模式接收流程
	23.5.3.4 I2S从模式配置流程
	23.5.3.5 I2S从模式发送流程
	23.5.3.6 I2S从模式接收流程

	23.5.4 I2S中断
	23.5.4.1 状态标志位
	23.5.4.2 错误标志位
	23.5.4.3 DMA功能


	23.6 寄存器地址映射
	23.7 寄存器功能描述
	23.7.1 SPI控制寄存器1（SPI_CTRL1）（I2S模式下不使用）
	23.7.2 SPI控制寄存器2（SPI_CTRL2）
	23.7.3 SPI状态寄存器（SPI_STS）
	23.7.4 SPI数据寄存器（SPI_DATA）
	23.7.5 SPI CRC多项式寄存器（SPI_CRCPOLY）（I2S模式下不使用）
	23.7.6 SPI接收CRC寄存器（SPI_RXCRC）（I2S模式下不使用）
	23.7.7 SPI发送CRC寄存器（SPI_TXCRC）
	23.7.8 SPI_I2S配置寄存器（SPI_I2SCFG）
	23.7.9 SPI_I2S预分频寄存器（SPI_I2SPSC）（在SPI模式下不使用）


	24 控制器局域网（CAN）
	24.1 术语全称、缩写描述
	24.2 简介
	24.3 主要特征
	24.4 功能描述
	24.4.1 CAN物理层特性
	24.4.2 报文结构
	24.4.3 工作模式
	24.4.3.1 初始化模式
	24.4.3.2 正常模式
	24.4.3.3 睡眠模式

	24.4.4 通信模式
	24.4.4.1 静默模式
	24.4.4.2 环回模式
	24.4.4.3 环回静默模式
	24.4.4.4 正常模式

	24.4.5 数据发送
	24.4.5.1 发送邮箱状态转换
	24.4.5.2 发送优先级
	24.4.5.3 中止
	24.4.5.4 禁止自动重传

	24.4.6 数据接收
	24.4.6.1 接收FIFO
	24.4.6.2 接收FIFO状态转换

	24.4.7 过滤机制
	24.4.7.1 位宽
	24.4.7.2 过滤模式
	24.4.7.3 过滤器优先级

	24.4.8 位时序及波特率
	24.4.8.1 位时序
	24.4.8.2 波特率的计算

	24.4.9 出错管理
	24.4.9.1 离线恢复

	24.4.10 中断

	24.5 寄存器地址映射
	24.6 寄存器功能描述
	24.6.1  CAN控制和状态寄存器
	24.6.1.1 CAN主控制寄存器（CAN_MCTRL）
	24.6.1.2 CAN主状态寄存器（CAN_MSTS）
	24.6.1.3 CAN发送状态寄存器（CAN_TXSTS）
	24.6.1.4 CAN接收FIFO 0寄存器（ CAN_RXF0）
	24.6.1.5 CAN接收FIFO 1寄存器（CAN_RXF1）
	24.6.1.6 CAN中断使能寄存器（ CAN_INTEN）
	24.6.1.7 CAN错误状态寄存器（CAN_ERRSTS）
	24.6.1.8 CAN位时序寄存器（ CAN_BITTIM）

	24.6.2 CAN邮箱寄存器
	24.6.2.1 发送邮箱标识符寄存器（ CAN_TXMIDx）（x=0..2）
	24.6.2.2 发送邮箱数据长度寄存器（CAN_TXDLENx）（x=0..2）
	24.6.2.3 发送邮箱低字节数据寄存器（CAN_TXMDLx）（x=0..2）
	24.6.2.4 发送邮箱高字节数据寄存器（CAN_TXMDHx）（x=0..2）
	24.6.2.5 接收FIFO邮箱标识符寄存器（ CAN_RXMIDx）（x=0..1）
	24.6.2.6 接收FIFO邮箱数据长度寄存器（ CAN_RXDLENx）（x=0..1）
	24.6.2.7 接收FIFO邮箱低字节数据寄存器（ CAN_RXMDLx）（x=0..1）
	24.6.2.8 接收FIFO邮箱高字节数据寄存器（ CAN_RXMDHx）（x=0..1）

	24.6.3 CAN过滤器寄存器
	24.6.3.1 CAN 过滤器控制寄存器（ CAN_FCTRL）
	24.6.3.2 CAN过滤器模式配置寄存器（ CAN_FMCFG）
	24.6.3.3 CAN过滤器位宽配置寄存器（（CAN_FSCFG）
	24.6.3.4 CAN过滤器FIFO关联寄存器（ CAN_FFASS）
	24.6.3.5 CAN 过滤器激活寄存器（ CAN_FACT）
	24.6.3.6 CAN 过滤器组i的寄存器x（CAN_FiBANKx）（i＝0..27；x=1..2）



	25 安全数字输入输出接口（SDIO）
	25.1 术语全称、缩写描述
	25.2 简介
	25.3 主要特征
	25.4 功能描述
	25.4.1 SDIO总线拓扑
	25.4.2 SDIO适配器
	25.4.3 AHB接口
	25.4.4 卡功能说明
	25.4.4.1 卡寄存器
	25.4.4.2 命令

	25.4.5 特定操作
	25.4.5.1 SD I/O卡操作
	25.4.5.2 CE-ATA特定操作

	25.4.6 卡状态寄存器功能描述
	25.4.6.1 SD状态寄存器功能描述
	SIZE_OF_PROTECTED_AREA
	SPEED_CLASS
	PERFORMANCE_MOVE
	AU_SIZE
	ERASE_SIZE
	ERASE_TIMEOUT
	ERASE_OFFSET



	25.5 寄存器地址映射
	25.6 寄存器功能描述
	25.6.1 SDIO电源控制寄存器（SDIO_PWRCTRL）
	25.6.2 SDIO时钟控制寄存器（SDIO_CLKCTRL）
	25.6.3 SDIO参数寄存器（SDIO_ARG）
	25.6.4 SDIO命令寄存器（SDIO_CMD）
	25.6.5 SDIO命令响应寄存器（SDIO_CMDRES）
	25.6.6 SDIO响应x寄存器（SDIO_RESx）
	25.6.7 SDIO数据定时器寄存器（SDIO_DATATIME）
	25.6.8 SDIO数据长度寄存器（SDIO_DATALEN）
	25.6.9 SDIO数据控制寄存器（SDIO_DCTRL）
	25.6.10 SDIO数据计数器寄存器（SDIO_DCNT）
	25.6.11 SDIO状态寄存器（SDIO_STS）
	25.6.12 SDIO清除中断寄存器（SDIO_ICF）
	25.6.13 SDIO中断屏蔽寄存器（SDIO_MASK）
	25.6.14 SDIO FIFO计数器寄存器（SDIO_FIFOCNT）
	25.6.15 SDIO数据FIFO寄存器（SDIO_FIFODATA）


	26 全速USBD接口设备（USBD）
	26.1 简介
	26.2 功能描述
	26.3 寄存器地址映射
	26.4 寄存器功能描述
	26.4.1 通用寄存器
	26.4.1.1 USBD控制寄存器（USBD_CTRL）
	26.4.1.2 USBD中断状态寄存器（USBD_INTSTS）
	26.4.1.3 USBD帧状态寄存器（USBD_FRANUM）
	26.4.1.4 USBD设备地址寄存器（USBD_ADDR）
	26.4.1.5 USBD分组缓冲区描述表地址寄存器（USBD_BUFFTB）
	26.4.1.6 USBD切换寄存器（USBD_SWITCH）

	26.4.2 端点寄存器
	26.4.2.1 USBD 端点n寄存器（USBD_EPn）（n=0 to 7）

	26.4.3 缓冲区寄存器
	26.4.3.1 发送缓冲区地址寄存器 n（USBD_TXADDRn）（n=0 to 7）
	26.4.3.2 发送数据字节数寄存器 n（USBD_TXCNTn）（n=0 to 7）
	26.4.3.3 接收缓冲区地址寄存器 n（USBD_RXADDRn）（n=0 to 7）
	26.4.3.4 接收数据字节数寄存器 n（USBD_RXCNTn）（n=0 to 7）



	27 模数转换器（ADC）
	27.1 术语全称、缩写描述
	27.2 简介
	27.3 主要特征
	27.4 功能描述
	27.4.1 ADC引脚
	27.4.2 ADC转换模式
	27.4.2.1 单个ADC工作、单个通道的转换方式
	27.4.2.2 单个ADC、一组通道转换方式
	模拟输入通道分类
	通道转换顺序
	通道转换模式

	27.4.2.3 双重ADC模式、一组通道转换模式

	27.4.3 外部触发
	27.4.4 数据寄存器
	27.4.4.1 规则数据寄存器
	27.4.4.2 注入数据存储器

	27.4.5 中断
	27.4.5.1 转换结束中断
	27.4.5.2 模拟看门狗中断

	27.4.6 DMA

	27.5 寄存器地址映射
	27.6 寄存器功能描述
	27.6.1 ADC状态寄存器（ADC_STS）
	27.6.2 ADC控制寄存器1（ADC_CTRL1）
	27.6.3 ADC控制寄存器2（ADC_CTRL2）
	27.6.4 ADC采样时间寄存器1（ADC_SMPTIM1）
	27.6.5 ADC采样时间寄存器2（ADC_SMPTIM2）
	27.6.6 ADC注入通道数据偏移寄存器x（ADC_INJDOFx）（x=1..4）
	27.6.7 模拟看门狗高阀值寄存器（ADC_AWDHT）
	27.6.8 模拟看门狗低阀值寄存器（ADC_AWDLT）
	27.6.9 ADC规则序列寄存器1（ADC_REGSEQ1）
	27.6.10 ADC规则序列寄存器2（ADC_REGSEQ2）
	27.6.11 ADC规则序列寄存器3（ADC_REGSEQ3）
	27.6.12 ADC注入序列寄存器（ADC_INJSEQ）
	27.6.13 ADC注入数据寄存器x（ADC_INJDATAx）（x= 1..4）
	27.6.14 ADC规则数据寄存器（ADC_REGDATA）


	28 数模转换器（DAC）
	28.1 术语全称、缩写描述
	28.2 简介
	28.3 结构框图
	28.4 功能描述
	28.4.1 DAC转换及触发源
	28.4.2 DAC参考电压及输出
	28.4.3 DAC数据格式
	28.4.4 DAC波形生成
	28.4.5 DAC双通道转换
	28.4.5.1 独立触发
	28.4.5.2 同步触发


	28.5 寄存器地址映射
	28.6 寄存器功能描述
	28.6.1 DAC控制寄存器（DAC_CTRL）
	28.6.2 DAC软件触发寄存器（DAC_SWTRG）
	28.6.3 DAC通道1的12位右对齐数据保持寄存器（DAC_DH12R1）
	28.6.4 DAC通道1的12位左对齐数据保持寄存器（DAC_DH12L1）
	28.6.5 DAC通道1的8位右对齐数据保持寄存器（DAC_DH8R1）
	28.6.6 DAC通道2的12位右对齐数据保持寄存器（DAC_DH12R2）
	28.6.7 DAC通道2的12位左对齐数据保持寄存器（DAC_DH12L2）
	28.6.8 DAC通道2的8位右对齐数据保持寄存器（DAC_DH8R2）
	28.6.9 双DAC的12位右对齐数据保持寄存器（DAC_DH12RDUAL）
	28.6.10 双DAC的12位左对齐数据保持寄存器（DAC_DH12LDUAL）
	28.6.11 双DAC的8位右对齐数据保持寄存器（DAC_DH8RDUAL）
	28.6.12 DAC通道1数据输出寄存器（DAC_DATAOCH1）
	28.6.13 DAC通道2数据输出寄存器（DAC_DATAOCH2）


	29 循环冗余校验计算单元（CRC）
	29.1 简介
	29.2 功能描述
	29.2.1 计算方式
	29.2.2 计算时间

	29.3 寄存器地址映射
	29.4 寄存器功能描述
	29.4.1 数据寄存器（CRC_DATA）
	29.4.2 独立数据寄存器（CRC_INDATA）
	29.4.3 控制寄存器（CRC_CTRL）


	30 浮点运算单元（FPU）
	30.1 简介
	30.2 功能描述
	30.2.1 支持算法
	30.2.2 软件编程
	30.2.2.1 编程流程
	30.2.2.2 单操作数操作
	30.2.2.3 两个操作数操作
	30.2.2.4 三个操作数操作
	30.2.2.5 n个操作数操作


	30.3 寄存器地址映射
	30.4 寄存器功能描述
	30.4.1 控制寄存器（FPU_CTRL）
	30.4.2 中断状态寄存器（FPU_ISTS）
	30.4.3 浮点输出值寄存器（FPU_FPO）
	30.4.4 浮点输入值寄存器1（FPU_FPI1）
	30.4.5 浮点输入值寄存器2（FPU_FPI2）
	30.4.6 中断屏蔽寄存器（FPU_IM）


	31 芯片电子签名
	31.1 主存储区容量寄存器
	31.1.1 闪存容量寄存器（16位）

	31.2 96位唯一芯片ID

	32 版本历史

