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1.1

1.2

1.2.1

A B SCRSHER N

fEi

A T N R PP T RN B R T i MCU (=il 4% ) R 448
s AFRE AR AN K ) A iE S

KT Arm® Cortex®-M3 WZIAHR(E R, 1EZ% Arm® Cortex®-M3 HiRZ%F
W KT RSAEE RTFIEAR I B AR S VB 16 2 28 06 B 1) 3t
(datasheet); X MCU #5851, fEERSBUR . AMEAFAETG Il A H 2L
175 7[5 A5 S R 4

FESLE ] BRI SR IR A, LU IESCH, f#FK “Geehy”s

B & =t by

“HERTIReRER” F

(1> =128 (CTRL) Zifids, ARG, ZRE“WAE 1 AT 07,

(2) PEHIRFAREE RS H AR S UAEX ], shiaal A : EN-
Enable. CFG-Configure. D-Disable. SET-Setup. SEL-Select

(3) REELFHAHEHEFH— KA FLG LMEX.

(4) Hda. BIRRGAESR, — KB4V, VALUE. D. DATA, X5 J51H
AhnzhiEl, tean: xxPSC, CNT, JgH—BA G InshiE .

1.2.2 REEK. BERHD

Rk 1 RW 7485 et

R/W 7= Eiipy #H5
read/write AT RETE S AL R/W
read-only B R aehhr. R
write-only WA REe S AL, AR B A . W
read/clear WA LRI A, WAl LUERE 1 BB, 5 0 Stk R . RC_W1
read/clear AT LRI A, AT DUEEE 0 Kb, 5 1 XA R m . RC_W0
read/clear by read BT DL AL, SRR B ENIERRE N 0, B AL TER. RC_R
read/set AR LI rT AR B AL, 5 0 XA TER . R/S
read-only write trigger | #AFATCAEEEAL, 5 0 8% 1 iR — ANFAHEXT AL BB & H . RT W
toggle AR BB S 1 RBR LA, 5 0 XA TE R . T
T’h% 2 WA AR RERIR AR 2R, 45
HICERR PEILERR RXHEE
fiifi Enable EN
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HCERR FECEFR RXHE
2Rk Disable D
THBR Clear CLR
EHE Select SEL
fic & Configure CFG
5 il Contrl CTRL

i 2% Controller C
=X DA Reset RST
(AR Stop STOP
wWE Set SET
=4 Load LD
i3 Calibration CAL

Haate Initialize INIT
FER Error ERR
R Status STS
% Ready RDY
L/Cas Software Sw
TR Hardware HW

b Source SRC
R System SYS
A& Peripheral PER
Hodik Address ADDR
JiTAl Direction DIR
i B Clock CLK
LTI Input I
i H Output 0
Fh T Interrupt INT
Hidh Data DATA
KA Size SIZE

Frik s Divider DIV

oy s Prescaler PSC

ek Multiplier MUL

A Period PRD
www.geehy.com Page8



R 3HHER, 5

HCERR AR RXHE
ARl 45 1 B External Memory Controller EMMC
FR ST T A Static Memory Controller SMC
BASAT A Dynamic memory Controller DMC

B 5 EE R IT Reset and Clock Management Unit RCM
PRV T BT Power Management Unit PMU
B AAER Backup Register BAKPR
RS ] A Nested Vector Interrupt Controller NVIC
AR W R A External Interrupt /Event Controller EINT
BRI A HL Direct Memory Access DMA
ik MCU Debug MCU DBG MCU
JE AN 5| General-Purpose Input Output Pin GPIO
S H Dy N\ 5| Alternate Function Input Output Pin AFIO
SE I 4% Timer TMR
E ) E B3 Watchdog Timer WDT
MWSLET T Independent Watchdog Timer IWDT
WA Windows Watchdog Timer WWDT
SR B Real-Time Clock RTC
S L 5 i e Universal Syn.chronous As.ynchronous USART
Receiver Transmitter
P A i FL 4 Inter-integrated Circuit Interface 12C
AT MR Serial Peripheral Interface SPI
R &S Inter-IC Sound Interface 12S
DY 2 AT~ Fl 32 T Quad Serial Peripheral Interface QSPI
125 11l 25 S 38 Controller Area Network CAN
TR TR NG Secure Digital Input and Output SDIO
43 USBD #:10 Universal Serial Bus Full-Speed Device USBD
T e e 2 Analog-to-Digital Converter ADC
SR T Digital-to-Analog Converter DAC
TR A e e Cyclic Redundancy .Check Calculation CRC
Unit
7 RIS HIT Float Point Unit FPU

www.geehy.com

Page9



2  RGEW

21  RiEER. BEHR

R 4 RGRMARE K. HS 1k

W 3C R FILARR RXHE
kT RE Advanced High-Performance Bus AHB
R B 2 Advanced Peripheral Bus APB

22  REHEMEE

F R G FEH YA RS BT APPSR TT . DYANBRBN BT 40 ) i
Arm® Cortex®-M3 1% #) DCode #%k (D-bus). FH%is4k (S-bus). if
DMA. DU/ 5l BI04 5l N 35 SRAM. I A2 446 2% . EMMC #1 AHB #|
APB ##F (AHB/APBXx), 1, AHB/APBx &A1) APB 13 %o

IXEEHE @IS — A 2 AHB SR SEAH BB, a0 R BTR:
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Kl 1 APM32F103x4x6x8xB £ 417 /il R4 52 H4

Arm® Cortex"-M3

JTAG/SWD

D—Code

FM

{

BELIERE
FLASH

g g 1

DMA AHBR 2% SRAM

AHB/APB115

AHB/APB21%

oy o e

RTC EINT

AN

TMR2/3/4 AF10
WWDT
IWDT ADC1/2

SPI2 TMR1

[T
i

USART2/3 SPI1

1261 (1263) USART!
1262 (12C4)
CAN1/CAN2

BAKPR

[LLLL ]
i

PMU

USBD1 (USBD2)

T
I

GP10 A/B/G/D/E

i
LTI,

N/

g

bEy
(1) R APM32F103xB D fAT" i A5 FPU 7 siig R HL
(2) R4 APM32F103VBT6. APM32F103V8T6 /i QSPI.
(3) Hf5 APM32F103xB D A b4 12C3/4

(4) H75 APM32F103x8xB E KA = i CAN2

(5) USBD1/2 FrAHRIGI . kAR, FrLAdiA~ USBD AReIFIET A, BI A —B ZI A A

USBD.
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2.3

2.3.1

2.3.2

2.4

TEE Bt

g A L B30 4GB Huht, RN (BRSO, b
Flash (B EAEEX . RGFHEX . E775). B SRAM. EMMC. &4
W CEfE AHB. APB #hi%0), %8tk BARME B1E 225X RS B 80E 0 -

A SRAM

NEFS SRAM. BRI LI, B (16 1) sisy (32 42) Vii. SRAM
RS aE AR 2 0x2000 0000,

(VA2

Arm® Cortex®-M3 {17 fift ds WS A M7 Be (bit-band) X, B4R E Tl 4447
fift # DX o () < R B, BAFA s 1 — M. AR B AF X B AN—F, XL
B IX 1) B ARHAT B-ei- 5 AR I BOR . AP aF A7 45 A1 SRAM 4 B i 31— A
BB X HL,  SEVFHRAT B — B AL B ) B A B A

Mg i A 5

bit_word_addr=bit_band_base+ (byte offsetx32) + (bit_numberx4)

VS RIES % (Arm® Cortex®-M3 A 2% Fit)

JA BB E

T Arm® Cortex®-M3 W% CPU M ICode Bus (F54#£k) SREUE A7 &,
SHEEH R g MRS X TS, AN Flash 7R85 8885, (Hi2, APM32 %l s
RYVSZIL T — AR AL, WA E BOOT[M:0151 IZ%L, " UUHAE =FAH
RS, BRG] AU Flash #7688 s R GiA7 s b 5, I8 a] AP
B SRAM JE 3. BEAE B 3 X I A7 fl 2% A F G B 1 8 B X e 19

Fhg 5 A ARCE KT

JR BRI T

BOOT1

JEEiL SN VAR
BOOTO

X

o — T INAEAE A ST B R B 1], (B SR RENS

17

0 (Flash) FEEJEA LT e, BN K N 2
A DAFE PR Sk D7 1)

RGAF GRS 25 2% 8] (0x0000

1 ARG R
R 0000, [E54R e 42 SR b b 7 0

1 NE SRAM HESE UG Btk X 35 17 SRAM.

‘/f SN

(6) fEzh=sAEHAE 0x0000 0000

(7) Flash JF A Hihk >4 0x0800 0000

(8) ZRGAfEfE2% R A ikt OxLFFF FO00
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(9) SRAM K2 asHtl >y 0x2000 0000
A Ll % B BOOT1 A1 BOOTO 5| BIFKPIRAS, RIEFAEZALE 1B sk .
BOOT 5 M A NS N P HENE S, ISR M, SIERE ST .

WAL AE SRAM 53, IATESR S RSN, S H NVIC If 5 £ 5728, Rk
I B LG 22 SRAM

WEREEBEF

WK IR SR 1 Geehy fE4: 72k B N FFAFIE R GUAAd X, il
USRAT1 J3 A 27, W LA Flash f7# 88 AT S5 e .
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3 Flash 771 2%

AT EEANY Flash FIFFGESH . B2, . 5. B5RS . BBUBUERE, K&
W BN A D RE IR o

31 RiEEWR. HE#HR

Tt 6 R, g5k

i CEFR AR RN
INAFAF 22 i 4 Flash Memory Controller FMC
3.2 FERHE

(1) Flash fFff2s 4514
® TAEMFHEX. f5EHk
® TiAEIX A AN 128KB
® ERINARGAAMIX . EITFT
® AG{AiEX A E K/INN 2KB, £/ BootLoader F&/7. 96 fiiffi—
UID. EfFHXAEREE
® EIIF T XA E K/ 16Bytes
(2>  Y)Reui
® Y Flash
® Ul//7# Flash
® 5 Flash
® /5 {R¥" Flash
® it IR

3.3  Flash FfER4EH

FA% 7 APM32F103x4/x6/x8/xB %4177 il Flash 17-fi &5 1)

B 2R Hhit X 35 KN CFF)
FAFEIX o 0x0800 0000 - 0x0800 03FF 1K
FAFAEIX A 0x0800 0400 - 0x0800 07FF 1K
FAFEIX 2 0x0800 0800 - 0x0800 OBFF 1K
FAFAEIX 73 0x0800 0CO00 - 0x0800 OFFF 1K
FAEEX
FAFAEIX 7127 0x0801 FCOO - 0x0801 FFFF 1K

EJsES RGAEIX 0x1FFF FO0O0 - Ox1FFF F7FF 2K
EiSEN b ) 0x1FFF F800 - Ox1FFF F80F 16

7E: APM32F103x4/x6/x8/xB Z 5177 i I E A7 fils LB & TURI R AN AR i 1 Flash B 86 <,
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3.4 Flash &2 ThaEe Ui B
Wik X AR BER (BIFAGAMHX . &O7T) e, gk, 5.
. ISR,
BEHL Flash G E /4. (B R, 8. 5. QW5 HFNH; KRG EXAE
HITEEN, HPGEBS, A EZERE. 5. S5,
3.4.1 ixHEl Flash
Flash f#fi 28 7] EL#2 -0k, 28X Flash 52 DL R Fc & 820 «
SR
BT AN [R] ) 22 S it B 75 T B AS ) 1 4555 )
® 0 MW 0<ZR%iN#h<24MHz
® 1NN 24MHz< R LiH fh<48MHz
® 2 N, 4A8MHz< AL Bh<72MHz
® 3NN T2MHz< R LN h<96MHz
FREHFX
Al e GH S, R E A TR AT X 8 H BT s B A7 ez
APM32F103x4x6x8xB R ¥ /& 2x64 fii; HA RGH B AHB B8t — 3 H R4
Bl/INT 24MHz B 4 BERC BT 5 B
R KAV 1
1E 75 BARAL D FERS vl d 2 AV 7] b RS 8hA1 AHB B8 —30, H &%t
898 8MHz BT 8MHz 7 A% A 2 B #A V5 17 Flash, 75 M2 Zitik 71 Je otk
3.42 XHEMEER
3.4.2.1 BEFMEHR
FMC SZ#rTUHERRANEE B 805 (2R PR 7 =08 A7 X 0 N BRI aa A & H
T (EERIN OXFFFF). FH P 7EXT Flash 3T 5 NRT, B0 5 N\ Mk 7 26 i3
ITHRREE, 55 N EPIEA & OXFFFF N & fil k — N Ymfeis i .
EEAE R TR

TUHEBR SR MR AR 7 B0 A7 X T AT MO R B, AN SX ARG BE BRI T =4
RO
BRI TR (BUNAFB AR 455, FMC_STS 7ifr4s it OCF ¥4 &

fir, #IFA T OCIE *PIWr Kb A — MRIESE R P . P /5 2R R I R
B A IR A R T (AR XA R IE AT AR A S PRI k)
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T HEMER AR

T BEREAES 2l Flash EAAHIX AT WA SRR, TR R X
Py Bt A i, PRI Fa 2R e R, DA iR S SR B &
Ko

3.4.2.2 5XFHER

FMC SCHE0 HAFEE X 16 A2 G5 SN, kil Debug.
BootLoader. fEF7E SRAM thizfT. B EEE 3R 1 T 25 7 20 e 75 12 g
Eijjjo

NPRESNIER, EAES AT E H bt & O udiik, HRBEER, W
BN FMC_STS 2rf74s i PEF A&7, #7 H b A7 7E 5 (R,
W5 NEHE RO R — A5 R HR (FMC_STS ) WPEF A7 E717).

3.4.2.3 BIEHRY EFMmH

IR AEEE/ 5 A4 T DA 1R ARE e S o A2 0 X ARRS B B, A sk 3 5 ) s/
BRPECE . 6T APM32F103x4x6x8XB R %2 b, B/ BARY i HA
7S 4 T (B 4KBytes).

Ry

B BRI 1T READPROT [{E B B W #E Flash GRIPZ00 . A — FIE
% JTAG/SWD & H i Eikfrd, & EREMEER: BN, RGHEAAERE
A 2. READPROT {H NFR OxAS SMAERAARS, JFRBLIRY", Tk LAk
RN ZE; READPROT {504y OXAS I, fil#BRORY", AIESEMXEAF BRI AR FE
R ORI 2 il — A AT B BRI, DABT L ORI BRI A AR TR

5y

A B S ORI T WRPO/1/2/3 (B R SEILN 3 A7 HRont B (1 DUk AT 5
TRy, SORPITIR G, AR DO R TT ) P B A 7 SO A Rl 2 2

3.4.2.4 fRBIB e £ fE R

275 FMC 1] FMC_CTRL &t {4, Ui AR EEx) FMC_CTRL 47
BNERAE, D AUEZ IR IER R 1R FMC_KEY 5\ B {E K i FMC.
KEY {Eu1F:

® KEY1=0x45670123

® KEY2=0xCDEF89AB

BRI S NP B R FE I SRR P dE N, T H i FMC K g
%€, BT FMC #AESTERL, BB N IREALA Refdlr. F o] CLd T ) &
1792 2 (FMC_CTRL2) i LOCK 5 1"k i 14 52 FMC.

P E K Flash SEEHRTER 24 2100 Flash B8 24— Flash_EBIHY
SBRLT, LIS Flash STRBR(EATIUR ., B Flash & BB HK 0 A 2 (R
MR M U

www.geehy.com Pagel6



3.4.3 ®WFH
3.4.3.1 #ERI AT

SRR IIAE, IERRRGETT IR (BRI S NEE) SR,
FMC_STS #7511 OCF ¥ ¥ B AL, # /a7 OCIE Hh Wi NPk filh /e — AR 5
B
3.4.3.2 HEWMFEY
R 8 Nt & 1 R E AN
3.4.3.3 BV EIFT

BRUGRE T, IR AT DI A S5 R . AR E I 7 5 et AT 51 4F
COMTRAERR) B EAE FMC_OBKEY 5 N IERREE A (5 B4 —F, [
J& VR R S #E, FMC_CTRL2 2777511 OBWEN fitfR RS,

TERRIX AR RS A

3.4.3.4 RSB B R T

RGN FIERT RN FBeIRES, WA T IEF N ABHEEA s ok
T I T RS N BN H S E KEY 55 A\ K2 FMC_OBKEY % 47-#%
MAE FMC_KEY 788, I AR AE BBt, FP & ZR A & 2
HUBEOETEMEE, FERFGEMA R4

3.5 EIFWEFRIRERD

IO PR T SRR ThEE, T B 8 AN AT E I T R B
e U AE A . TERIR RAE LG, I DR # n# 3 FMC_OBCS
1 FMC_WRTPROT #ifrds G A A R E N3 FMC A4 24
ROo EEMBRET, & HIFEA B E 75 58 LA BUAE A VGRS [ A, )
P & — R TN (FMC_OBCS 21744 OBE 78717, [FIR XA
BB “OXFF”. EIFTX 16 FHE I TR,

Fohg 8 NI

Hihik BIFH WIHE | RIW Theefid
Ox1FFF F800 | READPROT 0xA5 RW | e &
Ox1FFF F801 | nREADPROT Ox5A R | READPROT ##Z 7B %
F P I T
iz 0: WDTSEL

0: TEMFE 1M
1: BWAEETTH
0x1FFF F802 UoB OxFF RW | fi 1: nRSTSTOP
0: #EN Stop il =4 E A7
1: it Stop B A=A A7
fiz 2: nRSTSTB
0: it Standby BizUi 7= A & fir
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Hhhk HEFET Vg | RW ThReHEd

1. #EA Standby #UN AN=A Z A AL
[3:7): f#H

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

Ox1FFF F804 Data0 OxFF RW | P47 0

Ox1FFF F805 nData0 0x00 R | DataO #%ArH %

0x1FFF F806 Data1 OxFF RW | P #4575 1

Ox1FFF F807 nData1 0x00 R | Datat #&f7HUx

0x1FFF F808 WRPO OXFF RW | 5" HE 0

Ox1FFF F809 nWRPO 0x00 R | WRPO %A H %

0x1FFF F80A WRP1 OxFF RW | SR E 1

Ox1FFF F80B nWRP1 0x00 R | WRP1 #{7HUx

0x1FFF F80C WRP2 OxFF RW | SR HE 2

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

0x1FFF F80E WRP3 OxFF RW | SR E 3

Ox1FFF F80F nWRP3 0x00 R | WRP3 % {7 HUx

TR YATECE TR AT IR AB N OXF TR, 0 i R Ao AN 2 AT DU AL 38R

R 9 LA X ERY WRPx Dtk

PR E

DhResR

(1KB/TD)

APM32F103x4x6 /N &

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

0: FHR SR
1. RIFHG R

WRPO0: 2 0-31 i

(1KB/T1)

APM32F103x8xB £ 417 i

WRPx H 15— bit friz ] E/-4X 4KB (4 11D Hubk 5 R

0: JFEERY
1: RIFR SR

WRPO: 25 0-31 I
WRP1: % 32-63 I
WRP2: 8 64-95 i
WRP3: % 96-127 i

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

3.6

FMC 7722 ht pi &

el 0x40022000
Lk 10 FMC 274728 Hu bk i g

HIEL iR sl
FMC_CTRL1 P w73 1 0x00
FMC_KEY KT AT 5 0x04
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FHEREL ik fws sk
FMC_OBKEY I A AE A 0x08
FMC_STS RETAA 0x0C
FMC_CTRL2 P a7 A 2 0x10
FMC_ADDR N A7 L 75 7 2% 0x14
FMC_OBCS BT 1 S LIRS 7 A7 2% 0x1C
FMC_WRTPROT BRI A A7 0x20

3.7 FMC FE8T6HR

3.71 ¥EHIFEHFS 1 (FMC_CTRL1D)
fmFe bk 0x00
S A{E: 0x0000 0030
BLI, B2 RIW iR
ficl B 4 4% A ] (Wait State Configure)
000: O MEFFAM, 0<R4iHEh<24MHz
2:0 WS RW | 001: 1 MR, 24MHz< RGN #1<48MHz
010: 2 MEFEEM, 48MHz< R4 §1<72MHz
011: 3ANZEFFAMH, 72MHz< R4 H £<96MHz
{§iBE Flash A #1377 (Flash Half Cycle Access Enable)
3 HCAEN R/W | 0: ZEiE
1: VP
fHERETENZE/E X (Prefetch Buffer Enable)
4 PBEN RW | 0: #:H
1: ffife
AR DOIRSHRE (Prefetch Buffer Status Flag)
5 PBSF R | 0: &bTXKHMIRE
1. RTHHRE

31:6 3]

3.7.2 REpFHFH1 (FMC_KEY)
fmFsHudk: 0x04
FAIH: XXXX XXXX

bLis; LR R/IW ek
FMC <875 (FMC Key)

31:0 KEY W | 5O S B R ) G H  T DU FMC, X Sy X e dh AT 545
&, PATELEAERT IR IH] 0,

3.7.3 HEWMFEVXRBFHFFS (FMC_OBKEY)
Mz Hhdk: 0x08

EAIE: XXKX XXXX
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DLI B RW i3
EIFFTKEEF (Option Byte Key)

31:0 OBKEY W | 5O f7 iy 7R 1 G B8 7 AT AR BRI I 15 S AR BlE, X 28fr ]
REBAT S HAE, BUTELERAERS IR [H] O,

3.74 REFHFSH (FMC_STS)
A Hhk: 0x0C
S AME: 0x0000 0000

AT 2R R/W Eii3%)
fi-igprE (Busy Flag)
0 BUSYF R | SRR IEEHHT NI, X HREHIT S H0E, BT R ER
R[] 0,
1 ]
é‘ (mP g = ;":Im:‘ H
2 PEFE RAW ﬁfifaw‘d‘TM (Programming Error Flag‘)‘ y ‘
btk e e AT AN /& “OXFFFF” B, Ak kB A
3 fre
— N . )
4 WPEF RIW '—%T%?F%”H:Wu (X'Vrlte‘Protectlor?‘Er‘ror Flag) ‘
M4 fE FLASH BSR40 ki, %07 B A# {4 & A7
R .
5 OCE RIW PAF SE R & (‘OpireitlorlﬂCc‘)mplete Flag) ‘
2 FLASH HLER/ S 8RR 5SS, i EA
31:6 1751

3.75 FEHIFEHFL 2 (FMC_CTRL2)
Wl@i@iﬁ 0x10
SA{E: 0x0000 0080

AL 2R R/W b
#fe (Program)
0 PG RW L e . -
ZALE 1 31T Flash ZmfE 1k
T4 (Page Erase)
1 PAGEERA | RIW L e
AL E 1 AT TR .
Zlx (M E
9 MASSERA | RIW :%j)ﬂﬁﬁ’f“(/#ass rase)
ZALE 1 TR R
3 ¥
FFRE T (Opti
4 OBP RAW ﬁfaalz’i J\‘?:Ii\(opt‘l(il’l I??yte f’rogram)
A E 1 AT IR AR R
2 o 1o T T i
5 OBE RAW iﬁﬁ’f‘lz’i j ?11 ‘(Opﬁtlﬂo: Byte Erase)
AL E 1 AT R R B R
Ty 7,
6 STA RAW f%ﬁfﬁ%ﬁﬁd’ﬁ (Start Erase) - |
AL REHBEE 1, 76 STS_BUSYF £ 0 B A7
F_i);»
7 Lock | rw | PVE (Lodko B R
A RS 1, ZAE 1 FKs FMC il CTRL2 A7 #s s
8 ]
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LIS, 2R R/W Eiiibu
fEREIETNFZTT S5 #4E (Option Byte Write Enable)
9 OBWEN R/W
YA E B, R DA R TR
4% (Error Interrupt Enable)
10 ERRIE | R | O AHLErT
1: e
4 STS_PEF=1 5, STS WPEF=1 i, & &%= dili .
11 TRE
{ffEIRE 5 P (Operation Complete Interrupt Enable)
12 OCIE RIW 0: FpfEse s ibigt Al
1: AR 5E R Wi e
2 STS_OCF=1 i}, &%= W,
31:13 TRE
3.7.6 Huh# 72 (FMC_ADDR)
fmfs k. Ox14
S A{H: 0x0000 0000
2 AF RS S SO 2 B e 8 A s DOHERRI, 5l B i B 1% A7
7o
DL, B R/W iR
Flash #siit (Flash Address)
31:0 ADDR W | EAT AR RS, %0 S NG R L, EREAT DRI, %A
BNEHERIIT.
3.7.7 EWMENEHMRESEFLFS (FMC_OBCS)
Wl@i@iﬁ 0x1C
2 AifE: OxO03FF FFFC
AR EAME S B NIG T BB A K OBE AL & AE 5 0% 1) ik 1
FATEE AN A U A 2 15— B 45 A %
LB, 2R R/W HhiiR
I A% (Option Byte Error)
0 OBE R | 1: Bk i 015 R e A2 U B ASUC IR, 38 0075 e
Fo i URAE 38 5 5 N OXFF
R (Read Protect)
1 READPROT R
1. RN T RARIRES
F kTS (User Option Byte)
X ALE OBL sk A ik By
9:2 UOB R @ 2: WDTSEL
fiz 3: RSTSTOP
fiz 4. RSTSTDB
[9:5]: AH]
17:10 DATAO R Data0
25:18 DATA1 R Data1
31:26 TRE&
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3.7.8 Efjy#HF# (FMC_WRTPROT)
fmFgHiht: 0x20
S AMt: OxFFFF FFFF

oA R FR R/W ETpY
E{#4" (Write Protect)

31:0 | WRTPROT | R |0: Hi
1. X
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4 HEEREEE (RCM)

41 RiELER. BEHR

B 1M RIEER. 454k

HCERR FECEFR RXHE
AL I Bh A B Reset and Clock Management RCM
=X DA Reset RST
REA Power-On Reset POR
A AL Power-Down Reset PDR
Ry AN I High Speed External Clock HSECLK
IR S H A o Low Speed External Clock LSECLK
PR P High Speed Internal Clock HSICLK
ARG T PR 08 B Low Speed Internal Clock LSICLK
VRN Phase Locked Loop PLL
FE b Main clock output MCO
i3 Calibrate CAL
ik Trim TRM
e g Wakeup WUP
H 2l g it Automatic Wakeup AWUP
A Backup BAKP
KIh#E Low Power LPWR
P22 4 RE Clock Security System CSss
AT i Non Maskable Interrupt NMI

4.2 BEATheeHR

SRR =3 RGEAL. BRIREA. & KB A =R B A,
421 RGHEM
4211 “RGHEM” AL

ALV F MR AL . NI ALY .

A ER AL
® NRST 5|l ik HF.

SRR VAR
® WHAEITMA LTS (WWDT £41)
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JSEF LS IWDT 4D

AL (SW D

(T HE S o

FL U5

DL AT R AN, #R ARG L. SN, LB AR
RCM_CSTS ({lRAZ 77 58D o106 R bk Rr iR 590 62 R SR

—MRUL, REEART, KR T RCM_CSTS (#HIMRATFAZR) WEMIRE
LA DXk P K 7 A7 28 LLAN I A 23 A7 2 2 AL BN B ALIRES .

HAEE AL
¥ Arm® Cortex®-M3 H W w7 F AT A 47 il 27 /7 s P ) SYSRESETREQ & “1”
i, ASEELEAE R AL

KIIFEEEE AL
RIFEE G AL = LB FMEN, —FR23E AR, 55— A1k
PR o FEIXPIRREHL T, WA P k75 1) RSTSTDB 7 (FEHUEE
i) 8 RSTSTOP fi; (fF1EHEET) 1EE, KRG E A A RIS EL
{F 1R,
HRHAPEFRFRENEE, ES% “Flash /7137,

4212 “RGEEHN” B
SALPEBER T NRST 510, 1Z5] JHIFHEE A R R .

PN S AL R I ik o & AR B E NRST 5] = A= 2B 2270 20us Rk, 51
NRST fREFHEF =4 B A7 AT E AR N E % NRST 5| il P hAR =R
£7.

“RGEELL” BRI
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K 2 “KRoBENAr” EATHK

VDD/VDDA
9I\¥.B'§1ﬁ<ﬁ>ﬂ {% R > REEN
WWDTE {iL
IWTEfL—
s - | Bl & & 25
R WAL [
REEh—

RIpFEEEE N

422 HFEEH

SRR SR

CHYEEA FALIRD R
e [HEf (POR &)
® HEN (PDR &A1)
® MR ML

DL AR — R, PeA Y A
HLJE A S AR T 0 X I BT 25 A7 58
423 H@BEN

“EMBENL” AR

CRAPIEREAL” BRI
® iHEfr, ¥ E RCM_BDCTRL Hf BDRST fir
® 7t Vpp Al Vear FHLES, Vpp 8¢ Vear L H

LA R AR, P RS
SO KL R TR, A 40
4.3  WBHEELTRERR

BANZRARIN#RAE : HSECLK. LSECLK. HSICLK. LSICLK. PLL. XTHf
PRRAIREE, ES B HE TR “ B AR RS E Y.
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4.3.1 AMERETBRIE
SNBSS B FE HSECLK (st dh bt 4= 2) M LSECLK (I id 4 Bt ol {5
=D

SNBSS BRI P A -
® MR/ P IR AR
® JH 7 AR

PR b 0 P RSP I L R BT

K 3 HSECLK/LSECLK [ A 4ty fii 44 fic B
R hiE BHEE

‘ 0SC_IN 0SC_OUT ‘
S1ERET S ? [}
(

Hiz)
SMEBRT SR

‘ 0SC_IN 0SC_out ‘
1 1

CLZ -

i/ FREIE RS

N T U I A ) SR ORI 46 LS Sl R IR T, A T e A 07 3 L s
JUR AT REMEEIT IR G a5 5. S AA (Cuiy Cr) WML AR Ik £ RIIR
R,

4.3.1.1 HSECLK Eig M Eprtohfs 5

HSECLK i ${5 5 i1 HSECLK Ah 8 fi 4/ B B 1l ik 85 A1 HSECLK A1 i 4 i i
I B A

Fk& 12 P24 HSECLK [ g
BHR BB

i OSC_IN 5| fiiZs MCU $E{LE 44

{F5 A DIE @M R 5 iR G BiRiE R, HefFak
S FEER A BT 50% A LU . IEsE P E = A, EemaiR
ik 25MHz.

iz b, w2tER] OSC_IN 51, [ fRiE OSC_OUT 3l &7
MCU Bid & L, /il ) wli@ il e 8 /£ RCM_CTRL # ) HSEBCFG 1 HSEEN
fr ki —#i.

(HSECLK %)
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YN L

BT RS MCU $EOLR 8, IS RAS ORGSR . P IR s .
AREE [ 4-16MHz.

B8 2 o W 2 i F% OSC_IN. OSC_OUT &#iitRas, 7T LLiE B A s

(HSECLK it

RCM_CTRL ) HSEEN fi7, Jizh 1% .

7t RCM_CTRL H1ft) HSERDYFLG F7 et mik S dfi 39 o & 15 52
. ERBNE, BIIX AR EAE “17, e Rk, e
RCM_INT (HJ2P B2 /748 s vr = As b, K2 = AR A R A I

4.3.1.2 LSECLK &AM I 4P 55

LSECLK 45 5 H LSECLK M /M & 4% 28 Al LSECLK 4h SISk e it Fofr isf
BRYE A

Fk% 13 724 LSECLK fryf s

47 o

it OSC32_IN 5| iz MCU #kim4h

S5 R Ul A R B S Rk ORI AR 2. e sk
S AR AR WIE A LU 50% b5 25 L7 9 RS2 B = MY, 55 HR
# N 32.768kHz.

(LSECLK 7550 TR b, U E] OSC32_IN 5, [ f-HE OSC32_OUT 51
=25 MCU BLE I, H Pl B RCM_BDCTRL (&84 il
748) B LSEBCFG H1 LSEEN i ki £ix MR .
TR A4S MCU AL 81, IR IR IR . MR IR .
P S 32.768kHz.
AN it A W VAR B % % OSC32_IN. OSC32_OUT % # % 4F 28, ol bld@ i &

(LSECLK #f4)

RCM_BDCTRL H.KJ LSEEN fi s M55 .

7£ RCM_BDCTRL ] LSERDYFLG #5475 LSECLK &L iAiRv% = Hfa
JE. TEJHENMEL, ERNXAMMIEAE “1” J5, LSECLK B #5554
R SR o T AR I o T B A7 2 BB AR, R AR R T O

4.3.2

PN SR R IR
WP LS HSICLK (i RS 8055 ) A LSICLK (I3 PN I 405 5

4.3.2.1 HSICLK &3 A 2855

HSICLK 415 5 1 &5 8MHz [ RC k% #8774«

TWEHB’J RC {k% as R ANE,  HIF— UG AR . BRI A
Z5ts B F HSICLK I B AE A C2e i) ZIRHER] 1% (25°C.
VDD—VDDA—3.3V), RGEAN, T) RHEEPCERHEE) RCM_CTRL ;. 5i4h, H
JURDMRAE I R M A GIREE. fER), 18 i E RCM_CTRL H1#)
HSITRM {3t — 2 R i %

HSIRDYFLG 7] ULk 457~ HSICLK RC #2882 fifa g . fEm b 8 2h it i
i, EF| HSIRDYFLG f7#ifffFEE 1, HSICLK RC % H B8t 4 4 B . HSICLK
RC A RCM_CTRL 9] HSIEN £ 3k 3 zh sk 5% ] .

5 HSECLK @Ak as Lt RC IR & REMSEA T ZAEMT AN AF I 261 F 2
BERGI Bl B )R ZNET T H HSECLK @R 25 0: RIMErERHEZ 5, LI
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T AR FE T AN HSECLK Gtk % 2% .
4.3.2.2 LSICLK K& W ST 445 5

LSICLK =E4&4F

LSICLK 1 RC #R¥% #8724, U & 40kHz (30kHz f1 60kHz 2 ], BE#EE .
R AL, RSP B, ] LR AU 20 N R ERIE AT, AL
I AN 20 R B T PR A A A

LSICLK ] LAifEi RCM_CSTS ) LSIEN 7k a3 zh sl ok . /£ RCM_CSTS H 1]
LSIRDYFLG 77 RIE A IRz e A TR AE « FEJE BIFT B ERX AN 4R+
BEAN 17 Ja, WA BRI WERAE RCMUINT (B h a7 45 ) LA 7t
VF, 477 LSICLK i id

4.3.3 PLL 8if%%
W PLL mT DU SR A58 HSICLK Fo % H i g el HSECLK b A4 Hi ik o

%3¢ HSICLK/2 5% HSECLK £~ PLL #y AIH4hiE, 233 PLL 540 (A ik$34%
PRF) JEkr PLLCLK. 85 05 A7 K] N 2E W IS A 58 ik 6, — B PLL
WosoE, RPREANRE A,

9 PLL #E#% it 4E H PLL 72 RCM_INT (I e iR a7 4788 BLpkE uirisf, PLL
AR H A B R
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4.3.4 BFehH
K 4 APM32F103x4x6x8xB I £ #

e 48MH
P;?Sf?éer 2 » USBDCLK
2
FPU
r Prescaler » FPUCLK
/1,2
LSICLK . Cortex
40KHz » |[WDTCLK 78} » System
Clock
RTCSEL[1:0]
0SC32_0UT LSEALK » FOLK
—» RTC
0SC32_IN 32, 768
- KHz
 [css] 96MHz MAX o
0SC_0UT [ H, s
0SC_IN HSECLK PLLHSEPSC PLLSEL
SYSCLK
X2.3.4 96MHz MAX| . AHB
alHz L. 16 Prescaler
He ok PLL /1,2...512
A48MHz MAX TMR2, 3, 4 TMRxCLK
if (APB1 prescaler=1) X 1I—» (x=2, 3.
SCSEL APB1 elseX?2 2)
- Prescaler
/1,2,4,8,16
48NHz MAX Lo 0
ADC
r Prescaler —————— ADCCLK
/2,4,6,8
MCO
)/ 96MHz MAX
PLLCLK
L APB2 TMR1
[Je MO HSICLK Prescaler [4if (APB2 prescaler=1) X 1—TMR1CLK
HSECLK /1,2,4,8,16 elseX?2
SYSCLK
96MHz MAX_ o s

HE:
(1) HCLK J&45 AHB It %,
(2) PCLK1, PCLK2 7>l 453%EH: APB1, APB2 [HIAMEIIN 415 5.
(3) FCLK #& Arm® Cortex®-M3 Hiz4Ti} 4k,

(4) WA Z ATl E AHB. APB2 (& APB) 1 APB1 (fki# APB) s{sik, FHrh,
AHB il APB2 5[/ 5 KA /& 96MHz, T APBL 38, (1) 5 K fo Y 4% & 48MHz.

(5) H HSICLK /E N PLL EF &P NI, RGN 4P EE1S 21 B K% /& 64MHz.

(6) 4fdifH USBD I, PLL DAZips 5 E Jki i 48/72/96MHz Itef, 433 USBD 43 #iss o8, HT
R4t 48MHz ) USBDCLK 4.
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(7) HFEBATES AHB, APB (AN, #FE ZOT R MR A Re o, (8 AMSIRAIN B 5 5

(8) SysTick (RGUER#E) 7 H HCLK8 434l f5 FIR£p {5 S 324k, @it X SysTick #5517
BME, IR R,

(9) Pl TMRx_CLK GEIF &5 R 7r B s i 1F 4% BLR 2 Al oL 3h 3 E
o USRI APB T IRARBUZL 1, SEIN SR HII B 5 e APB B A — 8.
o N, FENF A BRGNS HARER) APB B EE T 2 £

1o Hrh, TMRx (x=2,3,4) Bfh{E 5@t APBL 43445, TMRx (x=1) W 4{E 5 APB2
I3

4.35 RTC KR &hyEERE

Hidi%E RCM_BDCTRL H ) RTCSRCSEL fi 7] %+ HSECLK/128. LSECLK
5{ LSICLK {4 RTCCLK i hilile A & s R A, il g e 4% m] LS

T LSECLK 7E& {3 5., HSECLK. LSICLK ANERME AN, Hit, EBFEAR
) RTC 1E At 4PJR, RTC M LAEENAAEZE R, BEAEN LN E:

K 14 RTC L FEA RN BH N RTC #) TAEIG M

B SR TAEREN
LSECLK ##i% 4y RTC B4 B Vear e AL, R4 Voo M DINT, RTC h4k4E T4E
LSICLK #i% N B 2 i 5.t

40 2R Voo FERBVIE, AWUP RS REREARIIE .
(WAKEUP) [}

TR Voo £ HL Ak DU B P 50 s R P 2840t 96 P (1.6 V S5 it B i D kD
HSECLK/128 fE24 RTC W%l | U RTC R&EANHE, MAHi%E PMU_CTRL (RIRFEH|ZFAA) M
BPWEN fii (B E&/ XIS RS N “17,

4.3.6 IWDT Fm8hiE kR

M IWDT L ET D JazhE, LSICLK G4 ssmibil 4T, & 2fe 5
I BR{E S t4s IWDT. LSICLK fE# s HT I )a, K —EAAL THTIPRE, AREn
KM

4.3.7 MCO Hym&hyEERE

H R GPIO iy [ 95 77 #s 4BC B ouxs D RERS, i@ ECE RCM_CFG (I
Fo B A fras) T MCOSEL G #Ei i fE S8t 2 MCO 51l BAKI 85 5]
ZZ I P E MCOSEL 1561 .

4.3.8 SYSCLK B éhyski®

YT RAEALG, HSICLK R 2 0EIE R 2, HAREYT (k. W)
e SYSCLK Wi, WhZAI#5E HFrm et mhss (HP BRI ehEAzE). Bin
i A AT Ll HSECLK. PLLCLK, PLLCLK (i Al LL & HSECLK.
HSICLK/2.

RCM_CFG HPRS AL AT 73 T e 2 1 B B A a1 () SYSCLK I Bt

www.geehy.com Page30



4.3.9

CSS 3 ZE& RS

T BT AN A R FL % S B MCU vk IR H s T BIfE O, MCU A s 4 4435
% CSS WP R4 . #&RGEWBUEIE, WH HSECLK #k¥ &% HHE kAl #
(fEA PLL S ARH8h H PLL /B8 R4 # HE R 8, 8424 HSECLK
I R AR Ry, AR HSECLK #kiz #a ok, R % 3 3h U1k 2 HSICLK,
I e HSECLK Ay gy N\ HLAE v 22 Geist iy AU PLL 29 5 P
& CSS M- i% I H HSECLK B 8l H B MR, £7=4: CSS Hhlifl NMI CRA] Bl h . HF
CSS hbT i FR AT NMI AW BAT, FTCATEE 5% E RCM_INT 274745 B f) CSSFLG hr i B i .

4.4 FAAHMOEBRGS
Ft% 15 RCM 27 A7 &bk st
FHRA iR s itk

RCM_CTRL B Bh ) a7 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 4 A F A7 4 0x0C
RCM_APB1RST APB1 A& A % A7 4% 0x10
RCM_AHBCLKEN AHB #M s A e A5 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 b Z AT 0x20
RCM_CSTS F MRS T A7 8 0x24

4.5 HEHRIEERHR

451 mehEHlEFFes (RCM_CTRL)

{}ﬁﬁzf@iﬂ: : 0x00

SAME: 0x0000 XX83, X fAFAE X
PilAl: DAy 2R A R, AR A A

BLHk KK R/W

D)

0 HSIEN R/W

{iifit ik P B A4 (High Speed Internal Clock Enable)

HHEE 1 855 0.

HSICLK 52 RC #ikds, VL R&MHR— LB, S8 1. bBi

JEE BAFEAL. WU R | 5 WA M L M g i e
(fENARGN shEimid PLL 2L RGP RAEHFE. 24 HSICLK 1E

NRGEEEOET PLL St RGBS, 2O AR 0.

0: XM HSICLK RC #E ¥ %8

1: F/3 HSICLK RC #z¥% 7%
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AL B s RIW Eiiibu
T A R AP 45 4R R (High Speed Internal Clock Ready Flag)
1 HSIRDYFLG | R | 0: HSICLK RC #ki% % A fase
1: HSICLK RC &% # Clfase
2 RE
T B Y #R 4 (High Speed Internal Clock Trim)
7:3 HSITRM RW | 7= 5 7e I 25k v 3 8MHZz+1%, (HBEE T . o R AL 28
{t, "iEd HSITRM i3 HSICLK RC 77 23 4R
ek Py I 46 (High Speed Internal Clock Calibrate)
15:8 HSICAL R | ) B &S 8MHzE1%, R4 E3hN, SRS HANE
NIZZFAER o
{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 B 22 475 1 . N A
16 HSEEN RW gSECLK VENR G R BE PLL R4t RG4S, iZA R BETE
0: HSECLK 4
1: HSECLK )3
FEAN R B 45 R & (High Speed External Clock Ready Flag)
% 4 vE N
17 | useroyFLe | R HSECLK & 5 A& 1, WM& 0
0: HSECLK kfaE
1: HSECLK g fasE
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 | LsEcik it .
0: JEFH A
1: SRR
e 224> 248 (Clock Security System Enable)
19 CSSEN RW | 0: £
1: {fifE, 75 HSECLK A2iEmt, JF )& i S 4%
23:20 i
f#ifg PLL (PLL Enable)
BENFHLBUSFHUR RS, ZAL S 05 4 PLLCLK CECE N (8
HESRET) ARG BIOEBE, ZAOREEE 05 Hu BT ik
24 PLLEN | RW | g 1 s 0.
0: PLL ==/
1: PLL f£ifE
PLL H 8l 28 k5 & (PLL Clock Ready Flag)
U o
25 | pLLRDYFLG | R | PHCAUERERAE 1.
0: PLL &4
1. PLL i
31:26 g
452 MHEEFFS (RCM_CFG)

Tﬁa%%iﬂiﬁ 0x04
S Ai{A: 0x0000 0000
A A7 BT A L8 e B AL B 2
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Vil Pl R iy gm0 2 2 ANEERs A
FA 2407 0 R AR BT, , A sdm A 1 802 DA I

LIS, B R/W g

R R GBI )R (System Clock Source Select 7F M & 1L B AFHL
AL IR [ B B 2 B AT D R B ) HSECLK H B fe s
R 5 1] 1% 4 HSICLK AE A R Gil 8 (SR8 2 & R4 04 )3
D)

1:0 | SYSCLKSEL | RIW | g, HSICLK /i R Gei 4l
01: HSECLK 1E ARSI 4
10: PLLCLK fEJy RS &b
1: fRE
RGN BRI RIRAS (System Clock Selection Status)
PR — AN BRI MR N R G b AR E 1 30 0.

. S Z I
32 | scLkseLsTs | R 00: HSICLK & &R gch &

01: HSECLK 1E ARG 4
10: PLLCLK 1FA & G4k
1: R

7:4

AHBPSC RW

fic' & AHB i #1441 (AHB Clock Prescaler Factor Configure)
SYSCLK A~73-45i

SYSCLK 2 434

SYSCLK 4 234

SYSCLK 8 %34

SYSCLK 16 434

SYSCLK 64 44

SYSCLK 128 434

SYSCLK 256 434

1111: SYSCLK 512 434

HE: 4 AHB MHEPITIAM R ECR T 1 1, 2l RE Flash FTEL
LSRR

Oxxx:
1000:
1001:
1010:
1011:
1100:
1101:
1110:

10:8

APB1PSC RW

BoE APB1 Il (PCLK1) Tiisr#ii %4 (APB1 Clock Prescaler
Factor Configure )

HCLK K43 #fi

HCLK 2 4345

101: HCLK 4 4345

110: HCLK 8 434

111: HCLK 16 434fi

VE: BB AURAE APBA B Z AT 48MHzZ.

O0xx:
100:

13:11

APB2PSC RW

ficE APB2 I8 (PCLK2) Tiisr#ii %%t (APB1 Clock Prescaler
Factor)

HCLK A~43-4ii;
HCLK 2 4345
101: HCLK 4 434
110: HCLK 8 434
111: HCLK 16 434fi

O0xx:
100:

15:14

ADCPSC R/W

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

HH PCLK2 434l j51E A ADC 4.
00: PCLK2 2 434
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Brig

YN

R/W

[P

01: PCLK2 4 434
10: PCLK2 6 4345
11: PCLK2 8 44

16

PLLSRCSEL

R/W

4% PLL 495 (PLL Clock Source Select)
WEETES ] PLL B A fE R3S LA

0: HSICLK 2 7%l 1FE N PLL B 44

1: HSECLK {75 PLL i 4hs

17

PLLHSEPSC

RW

fic B 1F Ny PLL B8R HSECLK 434l (HSECLK Prescaler Factor
for PLL Clock Source)

HBELE L PLL I A BE AR I A
0: HSECLK 4343
1. HSECLK2 454

21:18

PLLMULCFG

RW

i B PLL {45 %% (PLL Multiplication Factor Configure)
PLL B iR AN fe it 96MHz, H R AE7ESS 1 PLL B A E s As ik
Bio

0000: PLLCLK2 45

0001: PLLCLK 3 f#5i

0010: PLLCLK 4 f&#5i

0011: PLLCLK 5 45

0100: PLLCLK 6 f&#5i

0101: PLLCLK 7 f&#5if

0110: PLLCLK 8 {45

0111: PLLCLK 9 f45i%

1000: PLLCLK 10 f&45if &

1001: PLLCLK 11 4%

1010: PLLCLK 12 f&45ifa

1011: PLLCLK 13 4% H!

1100: PLLCLK 14 454 H

1101: PLLCLK 15 4% H!

1110: PLLCLK 16 4% H!

1111: PLLCLK 16 {545

23:22

USBDPSC

RW

fid & USBD1/2 Ti434fi %% (USBD1/2 Prescaler Factor Configure)
USBDCLK R fg & 48MHz, 7 (ki) ¥ RGEFE & M 03 R34
1£ RCM_APB1CLKEN 77745 {858 USBDCLK 07, 54158 1%
ARIBCE ; W USBDCLK #iffifig, iZfMiASREmikas.

0: PLLCLK 1.5 4345k vy USBD1/2 i £

1: PLLCLK H#:{EN USBD1/2 i %

2: PLLCLK 2 73#iiff: >y USBD1/2 i) %4

3: fRHE

26:24

MCOSEL

RW

PR (Main Clock Output Select)
Oxx: VA A e

100: #ith SYSCLK

101: #i HSICLK

110: %itH HSECLK

111: %t PLLCLK/2

E%:

AN b AR R S AT D)6 MCO IR B I 7T e 2 Ak b
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Brig

YN

R/W

[P

218 RGP g 2 MCO 51 IR, 375 I e i BT ANt i
50MHz (/0 D& &E#H%E).,

27

FPUPSC

R/W

it & FPU T4 &2 % (FPU Clock Prescaler Factor Configure)
0: HCLK fEA FPU 4
1: HCLK 2 73 #iifE Ny FPU I

31:28

TR

45.3

I Bh W 288 (RCM_INT)
frksHbhE: 0x08
S A{H: 0x0000 0000

Vili: DL R, TEA A .

Brig

22y i\

R/IW

)

LSIRDYFLG

LSICLK 2+ ikr:E (LSICLK Ready Interrupt Flag)

LSICLK %35 H. LSIRDYEN A4 & 1 b, HEHFE 1; HERTE 1
LSIRDYCLR i 0 #%fiz.

0: % LSICLK gy

1: % LSICLK #tg i

LSERDYFLG

LSECLK g%+ ibr & (LSECLK Ready Interrupt Flag)

LSECLK #25¢ H LSERDYEN f#% & 1 i), HAEE 1; HR4E 1
LSERDYCLR i 0 i%fiz.

0: & LSECLK m#

1. %4 LSECLK 2% il

HSIRDYFLG

HSICLK m%s dlkibr & (HSICLK Ready Interrupt Flag)

HSICLK #25€ H HSIRDYEN 74 & 1 B, BfEfAFE 1; miRehE 1
HSIRDYCLR % 0 %fiz.

0: & HSICLK s ik

1. 44 HSICLK 3t iy

HSERDYFLG

HSECLK %+ ikikr & (HSECLK Ready Interrupt Flag)

HSECLK #2& H. HSERDYEN 1 # & 1 B, BfEAFE 1; hRE 1
HSERDYCLR i 0 %/ .

0: ¢ HSECLK #i&s iy

1. &4 HSECLK g2 i iy

EN

PLLRDYFLG

PLL w2+ iikrE (PLL Ready Interrupt Flag)

PLL %25 H. PLLRDYEN {4 8 1 B, HfEfFE 1, e 1
PLLRDYCLR i 0 %47 .

0: JC PLL Bfi 5 = A= i i gl 45 v e

1: KA PLL 8 7= A B Bt 4 o

6:5

(3

CSSFLG

W24 R G Wibr & (Clock Security System Interrupt Flag)
HSECLK k2, Hi#ft&E 1; #fFE 1, CSSCLR i 0 #fi.
0: o HSECLK RRU™ 4 %4 R G i

1. K4 HSECLK KA %4 R G

LSIRDYEN

f#ifi¢ LSICLK #t#% i (LSICLK Ready Interrupt Enable)
0: %1k
1: fligE
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Brig

YN

D)

LSERDYEN

R/W

ffifit LSECLK mi 25+ (LSECLK Ready Interrupt Enable)
0: %&b
1: ffiRE

10

HSIRDYEN

RW

f#ifit HSICLK w2+ (HSICLK Ready Interrupt Enable)
0: #xib
1: ffRE.

11

HSERDYEN

R/W

ffifit HSCLKE #t#s + 7 (HSECLK Ready Interrupt Enable)
0: KH
1: filifg

12

PLLRDYEN

ffifig PLL 5%+ W (PLL Ready Interrupt Enable)
fd6E PLL st T

0: #EIb

1: ffife

15:13

(23]

16

LSIRDYCLR

JE Bk LSICLK #t2 Hibibr &4z LSIRDYFLG (LSICLK Ready Interrupt
Clear)

0: &%
1. R

17

LSERDYCLR

&Rk LSERDYFLG (LSECLK Ready Interrupt Clear)
Ak LSECLK s i ibrbr 4z
0: TfEM

1: 1k

18

HSIRDYCLR

i HSIRDYFLG (HSICLK Ready Interrupt Clear)
TR HSI e FWibs 07 .
0: TAEH

1: 15k

19

HSERDYCLR

j# % HSERDYFLG (HSECLK Ready Interrupt Clear)
JHB% HSECLK w24 b & AL

0: LfEH

1: IHER

20

PLLRDYCLR

7&Kk PLLRDYFLG (PLL Ready Interrupt Clear)
0: TfEH

1: JHkR

22:21

(3

23

CSSCLR

7%k CSSFLG (Clock Security System Interrupt Clear)
TE BRI B 22 4 R G0 bR AL
0: TfEH

1. B

31:24

(73

454

APB2 SME B #F75 (RCM_APB2RST)
fksdl: 0x0C
S 44E: 0x0000 0000

Pildl: P e M v, TSR E .
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BT &R n] P B R B AL R 0.

LA 2R RIW Eiiibu
H i E HThRE 10 (Alternate Function I/O Reset)
0 AFIORST | RW | 0: TAEA
1. B
1 fre
S 4710 %1 A (10 Port A Reset)
2 PARST RW | 0: ZAEM
1. B
H47 10 %11 B (10 Port B Reset)
3 PBRST RW | 0: FZAEH
1. 8L
EA710 3 C (10 Port C Reset)
4 PCRST RW | 0: FZAEH
1. BAL
H47 10 %311 D (10 Port D Reset)
5 PDRST RW | 0: ZfEH
1. 8L
EA7 10 3% E (10 Port E Reset)
6 PERST RW | 0: FZAEH
1. 8L
8:7 {558
47 ADC1 (ADC1 Reset)
9 ADC1RST | RW | 0: TofEH
1. 8L
H 7 ADC2 (ADC2 Reset)
10 ADC2RST | RW | 0: TAEM
1. 8L
HAEM#E 1 (Timer 1 Reset)
11 TMR1RST | RW | 0: TofEH
1. 8L
£ SPI1 (SPI1 Reset)
12 SPIMRST | RW | 0: TAEF
1. Hir
13 ]
£ 7 USART1 (USART1 Reset)
14 | USARTIRST | RW | 0: F%AEH
1. Hir
31:15 ]
455 APB1 /MEEALEFFEH (RCM_APB1RST)

bl 0x10
HAi{E: 0x0000 0000
Vil PL2 e i s in, oS I
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oA R FR R/W b
SAER2S 2 (Timer 2 Reset)
0 TMR2RST RW | 0: EEM
1: Bz
S e 28 3 (Timer 3 Reset)
1 TMR3RST RW | 0. L/EH
1. HEfL
HAER28 4 (Timer 4 Reset)
u‘:ja
2 TMR4RST | R | TAPREL 1 GO
0: TAEH
1: Efi
10:3 1758
EMEOETIH (Window Watchdog Reset)
11 WWDTRST | RW | 0: A
1. 81
13:12 R
57 SPI2 (SPI2 Reset)
14 SPI2RST RW | 0. L/EH
1. 81
16:15 fREF
i USART2 (USART2 Reset)
17 | USART2RST | RW | 0: EEH
1: HA
S fii USART3 (USART3 Reset)
18 | USART3RST | RW | 0: IL/EA
1: HA
20:19 {R
7 12C1 (12C1 Reset)
21 I2C1RST RW | 0. L/EH
1. HEfL
S 7 12C2 (12C2 Reset)
22 I2C2RST RW | 0: E/EMH
1: HiL
S 7 USBD1/2 (USBD1/2 Reset)
23 USBDRST RW | 0. L/EH
1: HiL
24 R
S 7 CAN1 (CAN1 Reset)
25 CAN1RST RW | 0. L/EH
1. BfL
it CAN2 (CAN2 Reset)
26 CAN2RST RW | 0: L/EH
1. 81
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UiAE: A 2R R/W ik
B %4382 0 (Backup Interface Reset)
27 BAKPRST RW | 0: EfEM
1: Bz
S EJEE IR (Power Management Unit Interface Reset)
28 PMURST RW | 0. L/EH
1. HEfL
S {7 DAC (DAC Reset)
29 DACRST RW | 0: EfEMH
1. 8L
31:30 1
456 AHB #MEET4PEEE T 7235 (RCM_AHBCLKEN)
fmFzHbdl: Ox14
S AifE: 0x0000 0014
Vil UL B e uim, JosEss A B
BB A A o] LA B B ALEGE 0.
WA HREAME IS BRI, A RE e AN B4 I EUE, & WIS B BUE 2 0.
VAL 2 RIW R
{§ift DMA I4f (DMA Clock Enable)
0 DMAEN RW | 0: &
1. JFa
1 e
{fifiE SRAM B4 (SRAM Interface Clock Enable)
5 SRAMEN | RW ﬁﬁ‘éﬁ%ﬁ%*ﬁiﬁﬁ SRAM K4,
0: X
1. JFRE
{fifiE FPU B%#h (FPU Clock Enable)
3 FPUEN RW | 0: &
1. 4T7F
{F e N A I8l (FMC Clock Enable)
4 FMCEN RIW ﬁ‘ﬁé&ﬁ%*ﬁfﬁﬁﬂ‘l‘ﬂﬁ%ﬂ B IS 4o
0: X
1: HJE
ffikE QSPI 4 (QSPI Clock Enable)
5 QSPIEN | RW | 0. #&j-
1. {figk
ik CRC 4t (CRC Clock Enable)
6 CRCEN RW | 0: %%k
1. fEfE
317 {R
457 APB2 AMERT4PERERF 78 (RCM_APB2CLKEN)

{)H?Jﬂ:ziﬂﬁt 0x18
S A{H: 0x0000 0000
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vil: DA, PR A s

FIT A o T DL IE I R A 53 0

HE IO SRR (22 APB2 B2k ERIAMEHT IR, B NS APIRSE R
APB2 (14N [ 25

RAMREAMSEITEPET, A AR A FEUE, SIS A E 2 0.

Brig

YN R/W D)

{Ffe 5 FThfE 10 I8 (Alternate Function /O Clock Enable)
AFIOEN R/W | 0: 1k

1: fliRE

73]

{ffE 10 3% 1 A BHh (1/0 Port A Clock Enable)
PAEN RW | 0: %%k
1. flifg

{##E 10 %5 1 B BF%h (1/O Port B Clock Enable)
PBEN R/W | 0. Z£11
1: {fifk

{fifE 10 3% 1 C W4 (1/O Port C Clock Enable)
PCEN RW | 0: %k

1: fliRE

{##E 10 %5 D 4 (1/O Port D Clock Enable)
PDEN RW | 0: 2211
1. ffiGE

{fifE 10 3% 0 E B4 (1/O Port E Clock Enable)
PEEN RW | 0: 2%k

1: flifE

8.7

(3

{fife ADC1 4t (ADC 1 Interface Clock Enable)
ADC1EN RW | 0: %&b

1: flifE

10

{fife ADC2 £ i (ADC 2 Interface Clock Enable)
ADC2EN RW | 0: Z&iF

1. {figk

11

{fifit TMR1 E i 28iH4 (TMR1 Timer Clock Enable)
TMR1EN RW | 0: 2%k

1: ffifE

12

{§§8 SPI1 Bf4f (SPI 1 Clock Enable)
SPI1EN RW | 0: %%k

1. {figk

13

(73

14

{f e USART1 iHh (USART1 Clock Enable)
USART1EN | RW | 0: #£i-

1. {fgk

31:15

3
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458 APB1 #MEET4hfEREAF 73 (RCM_APB1CLKEN)
e Hutk: 0x1C
S Aiff: 0x0000 0000
1RV SN e o IS S kb= wor ]
JiT A r s mT DLIEE I Bk B A 5 0.
HETCUT M (H2Y APBA 2R I AME T B, BRSPS E F
APB1 4N T A 455
WA RESMRIN BT, A RE LM B A2 O BUE, A S 2 2 0.
BLI B R/W i
fliRE I 3% 2 B8P (Timer 2 Clock Enable)
0 TMR2EN | RW | 0: ik
1: ffifg
{fifEE N 23 3 W4k (Timer 3 Clock Enable)
1 TMR3EN | RW | 0: %tk
1. flikE
ffifi A 4% 4 B4 (Timer 4 Clock Enable)
2 TMR4EN | RW | 0: ik
1. ffifg
10:3 e
ffife & D& RS 8 (Window Watchdog Clock Enable)
11 WWDTEN | RW | 0: #kik
1: ffifg
13:12 TRE
1 SPI2 & (SPI 2 Clock Enable)
14 SPI2EN | RW | 0: %%k
1: ffifg
16:15 TRE
ffiflt USART2 R4 (USART 2 Clock Enable)
17 | USART2EN | RW | 0: %%k
1. fliRE
ffifit USART3 H4# (USART 3 Clock Enable)
18 | USART3EN | R\W | 0: ZE il
1. fliRE
20:19 RE
fiifig 12C1/3 W& (12C1/3 Clock Enable)
21 I2C1EN | RW | 0: %11
1. fliRE
fiifg 12C2/4 %+ (12C2/4 Clock Enable)
22 I2C2EN | RIW | 0: %A1
1. flRE
ffifig USBD1/2 Irf 5 (USBD1/2 Clock Enable)
23 USBDEN | RW | 0: %A1k
1: flikE
24 RE
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LA B s RIW Eiiibu

{fil CAN1 4 (CAN1 Clock Enable)

25 CAN1EN | RW | 0: #%ik

1. flifg

f#ifit CAN2 44 (CAN2 Clock Enable)

26 CAN2EN | RW | 0: #%ik

1. ffigE

{FRE #5404 O (Backup Interface Clock Enable)
27 BAKPEN | RW | 0: &1k

1: filifg
ffifie R T B e £ (Power Management Unit Interface Clock
Enable)
28 PMUEN R/W 0: H Ik
1: ffifig
31:29 1R

459 #hEER%F72E (RCM_BDCTRL)
Az Hhl: 0x20
SFA{E: 0x0000 0000, HFEH &M= AL A = AL
Yill: L R iU, MBS AR T U R, RNy
KA.
HERE: X PMU_CTRL ) BPWEN {74 & 1 J5, LSEEN. LSEBCFG.
RTCSRCSEL #il RTCCLKEN A RT3

LI, B R/W #hid
% LSECLK (Low-Speed External Clock Enable)
0 LSEEN RW | 0: Z£11
1. fligg

LSECLK gi#i#rE (Low-Speed External Clock Ready Flag)
LSECLK fe@m A& 1, Afaw i s 0.

0: K%k

1: Ahaigs

fic B LSECLK A5 ## A (Low-Speed External Clock Bypass Mode
Configure)

55 e S AE SMEF IR 9 LSECLK IHeh i, 75 iR 234F 9 LSECLK
K b/

0: FEFZ A

1: SHEERE

7:3 fRH

¥ RTC B 4% (RTC Clock Source Select)

St B BDRST i M &8, S RTC W 8pJR, ToikHENE 1%
BB

9:8 | RTCSRCSEL | R/W | 00: Joiffh

01: LSECLK £ RTC Hf4f

10: LSICLK fE4 RTC K4

11: HSECLK 7£ 128 4345 {4 RTC I

1 LSERDYFLG R

2 LSEBCFG R/W

www.geehy.com Page42



AL, R FR R/W R
14:10 fRE
{#RE RTC iH4h (RTC Clock Enable)
15 RTCCLKEN | RW | 0: %%k
1: fffE
B A4t (Backup Domain Software Reset)
16 BDRST RW | 0: {7 ARB0E
1. BN EOR
31:17 {R

4510 EHIMREFHFSE (RCM_CSTS)
fmAsHihl: 0x24
S A{H: 0x0CO00 0000

SRR bR AN RS A, AR S A i AR A

Pill: Pl R ME AN, SES LR T I, K NS

RE.
VAL B RIW #hid
1B A HIE IR % %% (Low-Speed Internal Oscillator Enable)
M E 1 33% 0.
0 LSIEN R/W 0: A5 1L
1. ffe
P B IR #2545 (Low-Speed Internal Oscillator Ready Flag)
& 2 [ SFa 2l == N
] LSIRDYFLG R LSICLK FEREARE 1, AREREEHE 0
0: Amhsk
1: Bi%
23:2 e
B E Ak E (Reset Flag Clear)
> 0 A= S \L;E’ /j .
o4 RSTFLGCLR | RW A E 1 RIGRRE AR fu$% RSTFLGCLR
0: LiEH
1: JHBREARE
25 fRE
%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 | i&ERR.
0: & NRST 5B KA
1: &4 NRST 3| & {7
KA e E A bR (POR/PDR Reset Oceur Flag)
97 PODRSTFLG | RAW g E 1, Eimﬁtﬁiﬂﬁ RSTFLGCLR f7i&kx.
0: X L/mBgEMEE
1. KA AR E AL
RABMHEMbrE (Software Reset Occur Flag)
. b S 37 S5 2 T
08 SWRSTFLG | RW EEﬁEiﬁEEj, i fFifid 5 RSTFLGCLR fiif i
0: WHKE
1. k4
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B YN

R/W

[P

29 IWDTRSTFLG

R/W

KM E T E A5 E (Independent Watchdog Reset Occur
Flag>

M F IR EALRAETE Voo KN S 1; BRfEES
RSTFLGCLR fi7iE k%

0: WHRKE

1. RE

30 | WWDTRSTFLG

RW

RABOFIIMEAArE (Window Watchdog Reset Oceur Flag)
TEE DA R AR AR g E 1; d#fFEid S RSTFLGCLR iz
AR,

0: WHNKLE

1. k4

31 LPWRRSTFLG

RW

RAMRIFEEMibrE (Low Power Reset Oceur Flag)
FEARDIFEE B AL A A i BE A 15 i i@id 'S RSTFLGCLR fi
THER.

0: WHNKLE

1. k4
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5  HJESEETT (PMU)

APM32F103x4x6x8 (1 [ 244244t 1.5V H1yE, APM32F103xB [ FE 242 fit
1.6V HJE.

51 KRB, BEHR

Ftg 16 RIEEIR. 454k

SRR YLLK RXHE
FHL YR B BTG Power Management Unit PMU
Bats:¥ =K VA Power On Reset POR
FEH AL Power Down Reset PDR
FEL YR FEL TR A U 2 Power Voltage Detector PVD
52 fifr

AR — A RAREEAT IO, RN 2.0~3.6V, o LUBI A B 1%
T BRI 1.6V (HLUE, 75 U Voo Bl MBS Vear 25 & it K
i,
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53 Z5HER

Kl 5 FL Y% ) 45 A AE ]

F1 iR
| LSECLK (S4A1RER) |
Vewr [—
| EINEFER | | RTC |
{REENEF
| RCM_BDCTRLZ 7528 |
VppEE iR 1. OVERJRIZ
Voo [ BEATE | -
A
| #mems | | o |
Vss [1 | HSECLK (S kit iR S) |
[vows | [wmes
L VooaFE R 13
V“EF’[F |HSICLK| | PLL | | LSIGLK|
Vrer+
| ADC | |TempSensor|
VDDA

54 DigefiiR

5.4.1 EJES
PR BRI . Vop LRI, Vopa HIRIR. 1.6V BRI, &0 IR
5.4.1.1 Vpp ELURIH

It Voo/Vss 51 ML e, 25 da R 28 . FRFLEER . IWDT. HSECLK. /O (&
7 PC13. PC14. PC15 5| f#). MafgiZ ik,

LR A%

45 1.6V HLFIRAE A, A5 DUR LR TAER K
o FHE: HARIUT 1.6V i X e FislT
o (T BAREEUR 1.6V Ll X TAEERIIARIRES, A ook
W, Ahcts ik TAE
® FrHLEE: M 1.6V LR X I fh i, BT AR, A
1 SRAM P 5 #R 2 F 5k

www.geehy.com Page46



5.4.1.2 Vppa B,

83t VopalVssas Vrer+/Vrer-3| JEIMiEH, 45 ADC. HSICLK. LSICLK.
TempSensor. PLL. &bt ,

J5L ADC HIFEMSHRE

ML) ADC HIJE P DASR = Mk R, BAR IR 5| B T
® Vppa: ADC [ HEIE 5| 4
® Vgsa: JSTHEIEHLE] A
® Vrers/VRer: ADC % H1 [ 5| i

5.4.1.3 1.6V HLJE
P HL R R Sk, 4% Flash. SRAM. E4b it e,
5.4.1.4 24 YRR

4 Vpp FAERS, 2Bt IX Il Voo L, 24 Vop L HER, G AEH X8 Vear
fHEH, R G & A A2 N B FYERE RTC ThfE. 45 LSECLK /iR ig R a% .
RTC. #&1%717%:f1 RCM_BDCTRL Zf##. PC13. PC14. PC15 fitHi,

542 HESH
5421 FHEEMNSHEBEENMN (PORE PDR)

2 2 Voo/Vopa (& T BB HL & Veor A1 Veor B, 88 K2 H B RFENEALIR
A, FHEEMAEBEEMFREREI T, POR. PDR. B k. IBAFH[E1E S
% “HARTFM .

6 b B A A e B SR

Voo/Vooa
\

4

BR8]

\4

PDR

POR

Reset

5.4.2.2 HIFHEERME (PVD)
PVD A& —BIME, AT Voo/Vooa T8 RAK T ZBE. WRfEREH W, T
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il b, FEATALER Voo/Vopa 8IS BUA I GL. PVD B %0 F
(1) B2 PMU_CTRL ) PVDEN 7% 1 it PVD
(2) FEZF/EP PMU_CTRL f) PLSEL[2:0]f7%&+% PVD f#) % 55
(3) FEZ/E2 PMU_CSTS ) PVDOFLG 721 Vpp HIME & & T8 2% T
PVD [ R
(4) 412 Voo/Vooa (K T8 T PVD BI{ERS, ¥4 PVD it

PVD MBMER I T E. PVD BIME. B HBEEIESE “HdEFM 7.
K 7 PVD R{E R IEH

VDD/ VDDA
A

v

PVD#i
5.4.3 IhiEEH
5.4.3.1 fRINFEAE R MR ThEE

RDIFERE A = BEARARE G, 5 ISR AR . BRI A% . I B
BEE R R AR BRI S .

FEFRTIARBE NI THAE . MR R I a) L el )y 2. el s Bl i R AP A7 AR 22
Sty HABBRAR, MemeEmtER, wepE s s, el e CrAE KB, RPRT
DUHRYE 5 SR 8 1 (R DD AR S T B2 =AM AR U = 57

A% A7 “HEIRAI. IR R

U | %P 1.6V X8R | % Voo X%
v b HATR TR
® s * W | RERE | R R
\ Py iy PEIAL:
Arm® Cortoxe. | VA WF % ity i KU s
- i, X
M3 Wi IE, B
B : _ TR
ASMBAEAR | WFE &4 el 1 | Apc st %
S8 5 1A ‘
B B

www.geehy.com Page48




HBERE | XF1.6V X | X Voo X
B PiA BAFR MR 7
ik EFehEIEm | B EIRE
PDDSCFG il VAN
B s 2 LPDSCFG fiz AT
ik " Yo s N
fF1k +SLEEPDEEP THERR
. ) HSICLK i
fr+WFI 8f WFE = KT A
WKUP 5] i =7t 1.6V X1 HSECLK
\ ‘ ‘ ' ’ 9% 28 %
PDDSCFG fir 5. RTC [t B .
FEAL 1.6V HLJE <] +SLEEPDEEP | ff. NRST 5| & x
A7 +WFI 58 WFE HIAN R AL
IWDT % ff
RERRAR
PR AR 2R A LR 38
Fotg 18 AR AT 5
R P BH
JEIT AT WFI 8 WFE $5 4 i 37 B3k \ R ARAR =X 5
HEXN 4 SLEEPONEINT & 0, H#4T WFI 3t WFE 84, SCHEV#E AN REARA L, 4
SLEEPONEINT & 1, RGBT, SCEP#ENMERE .
W AT WFI 54 30 NBEIRALT, NHEEAEE D IWiesg; AT WFE 154538 A\ BER
X, B FH A,
e HR e WIS IE TR, FrashsAEEsty, BARGFIEIR AT N Z 788 ARSI .
N i SiE st ¥
S i R g, SRR, ARER Bk, 2 R A AT WL 154 R AR, F5iEid
8 R, B BT WFE 184 5 R .
bR
(RIS A=
R 19 (5 1A R A
Rrik BLHA
WiZ# /7451 SLEEPDEEP & 1, #{7#% PMU_CTRL #ffy PDDSCFG fi# 0, #&
A JE AT WFI 2 WFE $§ 4 37 RIE N2 1R AT
A7 %% PMU_CTRL {7 LPDSCFG 13 & 0 Ff i [ 8% LA 7F IE A %, 274785 PMU_CTRL
#1 LPDSCFG {7 & 1 5 28 TAEE (R ke,
W AT WFI 454 30 NBEIRALE, NS i sg, 34T WFE 154538 A\ R
X, B FH AR EE
5 1kt WZAE IR TAE, AMEHE IR TR, (RS IR NAZ A WSS .
N JifE SiE B HSICLK 3% 5 M B o 18] + F s 18 15 25 AR DO A B2 (4 i ]
Wi FEIE TR EE, Sedk N, ARG TR, ZJE A AT WRIHIE SRR, iR
a HOME, HiEEEWIT WFE 845 HRER .
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PR

PR AR R L T 3
FH 20 FRHUBRR AT

R B

HEA

W% 2 7417 SLEEPDEEP ¥ 1, % f#4s PMU_CTRL #7 PDDSCFG fi# 1,
WUEFLG f7 8 0, #RJ5H4T WFI 5, WFE 154 32 BpHE A B HLR R .

e fit

Bt WKUP 5 I BT, RTC il el . ARk NRST 51 BI4M8 2 A7 f2 IWDT
XA

REHLIS WIEAFIETAE, AMSWiEIETAE, WA S. AFEREMESZ K.

WRERFERS | O AL [E]

W FEF MR TFRTAAT

5.4.3.2 BT R PEEIIFE

FEIBATRE, BN PR IRAR SNBSS P AR APB/AHB 5128 LI /Mt B
PRI AT R ThAE -

5.5 A raaibbBsy
Tk 21 PMU 27 f748 kb w52
FHERL iR Y ik
PMU_CTRL R R ) AT A7 A 0x00
PMU_CSTS HIRIE B RS F A7 2% 0x04
5.6 wASIRHE
5.6.1 HIFEEHIFFSE (PMU_CTRL)
Wﬁ%f@iﬂ: 0x00
S AL{E: 0x0000 0000 (M AFHLAE A e B V5 BR )
sk B R/W ik
{RIhFER FEHEHRAC B (Low Power Deepsleep Configure)
0 LPDSCEG RW Bic B AR AU R 28 1 TARIRES .
0: FH
1: RIFERC
fic B 5 FL R FE HERR. (Pown Down Deep Sleep Configure)
’ PDDSCEG RIW 1E CPU i%)\‘b’T%f}Z*EﬁHET, TEFRFAL 1%*)11‘%5?f@6§1%)£%§5‘]4ﬁ?4&
0: HEANEHLEET, 8%t LPDSCFG fufa i
1. HEAFRHUEELR
TR EEAR L (Wakeup Flag Clear)
2 | WUFLGCLR | RC_W1 | 0: XK
1. WS 17 2 A RGNe R WG TE R by &
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hrig

Y\ RIW [P

EMAEYLERE (Standby Flag Clear)

SBFLGCLR | RC_W1 | 0: XK
1: 51 EBRFEVARE

i G Ea Y5 L IR W U %8 (Power Voltage Detector Enable)
PVDEN RW | 0: 28Ik
1. ffigE

7:5

%% 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 FEAUEAS I “HERFN

PLSEL R/W

B85 %A X 1, (Backup Domain Write Access Enable)
#MW X ikds RTC. &M aifiss, BEMEHEIEEYM, 51 RUSY
BPWEN RW 18

0: 215

1. fFRES

319

(3

5.6.2

HIRIEHIMRAFFEE (PMU_CSTS)

Wl@i@iﬁ 0x04

SAL{E: 0x0000 0000 (A5 ML A e I A5 BR D
ShRUER) APB AL, Uk A5 A7 2% 7 B A K APB JE

hers

B R/W i)

MR R A bR (Wakeup Event Flag)

AL R, bR E RS E WKUP 5 R A MR i 4h 503 RTC [
g i A

WUEFLG R |0: Kkt

1. Bkt

M fHAE WKUP 31, 4 WKUP 3| 4= m i P, £i65)%
.

FHlbrE (Standby Flag)

AR 1, RAgh POR/PDR (Mg A7) BLik B I )
SBFLG R | &£ (PMU_CTRL) f# SBFLGCLR f7i& k.

0: RN RHEER

1: CHENE LR

PVD fiitidr&fz (PVD Output Flag)

F7R Voo/Vooa £ 75 5 T H1 PLSEL[2:0]3% & ) PVD K&

24 PVD # PVDEN frffifig J5 1%L A4 B 55

0: Voo/Vooa 5T PVD i®1E

1: Voo/Vooa & T PVD I&1H

He EAE S ALY (PVD 51 TR, %6k 0,

PVDOFLG R
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0: MiE @ I/0
1: AR MCU

AL B s R/W i3
7:3 fre
fic & WKUP 5|l (WKUP Pin Configure)
WKUP {E53738 /0 B, WKUP 51 J1E 1S54 A RE e BR AL AE Rpp LS =
T CPU; A4l 1/0 I, 4 fEneiE CPU.
8 WKUPCFG R/W

31:9

e ARG AL RX AL
(73
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6.1

6.2

6.3

6.3.1

£ FFSE (BAKPR)

fEi

# iy w7 as 1] U 490 20 D sdE, S 10 4 16 ML #FfF4%. 24 Voo
KM, AR Vear fREFIEHL

MR R RS, IR ARG B s IR R AL, KR A=A,
BAKPR % il 27 £ B AR A AN RTC #2456

2 BAKP BAi )5, WA IEXT &0 B A7 a8 RTC Bviin], FHORY & 8(BAKPR)
RSP REMIEAN S U . W S ER R X & A A4 A RTC 7], 4% R DL
TR
® jiijd 7t RCM_APB1CLKEN Ziff a1 i B PMU Al BAKP £ j F HLJE
Fles F 4z DT b
® i E PMU_CTRL HiJE 27 77 25 1) BPWEN A7 )5 F XT3 25 A7 25 F11
RTC 95 i)

EERHE

BT 20 TR A A

WA HZ =7 A7 48 8 BLEAT P D RE AR A I _E 4 fag A

I Bl e T A7 a%, AT A7 Gk RTC RUHEE

EfR NG PC13 (TAMPER) Efiith RTC RHAER &, RTC [l £ bk
BAD Bk (1% 5] RS T AR NS I )

TheeA

RN

A UiR4E TAMPER 51 EA5 5 2B R4, AW RS- ARANEG. AR
W2 H B AR S T a . N TR ERENEM, BIE S F
HGATIHE S RN R, it nT DUl BI7E A I 2 BT IR N FiE . 4k
& TPALCFG fiff, RN GIETE R HZ i e A R, BHEANTE
i, PEAEANTAMOBRAN S, RiE %R E T BAKPR_CSTS & 74+ 111 TPIEN
Br, AERAEAR ARSI S A I 2 7= A

AT BNRNFAEIERR A, SRS, W R EE R AR A ThEe,
T B 1B S N A H 4 BAKPR_DATAX 23 A7 2% I 2 N\ 511 EAT A (= A A =
1, TEAES N& 0 EdE BAKPR_DATAX 77 f7-# L Tl X & BAKPR_CTRL af {7 4%
(] TPFCFG £z CH= TR S .

TE: 24 Voo HIESCHIR, RAKIIIRAE TIESPIRE . RN TR Z SN2 TE 1 0 57 1 A7 s 24 43
WA EE,
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6.3.2 RTC K#
HI A E E RTC i 02 v BAKPR_CLKCAL Z717251) CALCOEN 172k )5 i RTC
R
RTC g nr LA& T 64 ik B 2R AN 51 L.
6.4  FfEARHIbEIRGY
Fk% 22 BAKPR 27 7 a8 bk i)

FERE i3 sk
BAKPR_DATAXx(x=1..10) HAN B AT 88 x 0x04+4(x-1)
BAKPR_CLKCAL RTC B Bhiss e 27 47 25 0x2C
BAKPR_CTRL B AT A 0x30
BAKPR_CSTS HMEEHIPRE T AR 0x34

6.5 HAaIREHR
A BT A7 A AT LLOd IS 5416 A7) B (32 A7)V ]
6.5.1 ZMEIEFHFE x (BAKPR_DATAX) (x=1...10)
sk 0x04 % 0x28
HAifE: 0x0000 0000
BLng, | &% | RW i3}
FH &4 8 (User Backup Data)
15:0 | DATA | RIW | 7 Vear fEHLZAEMIE LN, L@ IR g, REEAL. FEHUBR R
fii%f BAKPR_DATAX Zi 7 e & A07, R BEIEId & A7 & Il 52 N F - E A7
6.5.2 RTC B8R 72: (BAKPR_CLKCAL)
g Hudl: 0x2C
EAi{E: 0x0000 0000
frrs E4 RIW ik
WHERHEE (Calibration Value Setup)
6:0 | CALVALUE | RW | j@id#kid RTC 4 kot okl RTC M 8, ScElRHE. ZfHR R
220 AN ik et 4 RS 1 22 AN Bl Bk R &, TT Ak O 21 121ppm.
e A B (Calibration Clock Output Enable)
0: Jofrih
7 CALCOEN | rpw | 15 BG4 64 534S 1) RTC iyh, ﬂu‘% LSECLK % 32.768kHz,
i HE SR 512Hz. 24 CALCOEN gk Bivf, FE%HIREAR
Ty ek G dar il B A B E R NE 5 -
VE: 24 Voo HIEKCHIR, ZALHE G R .
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L 1% 2R RIW i)
i Ed H 3R sk Akl (Alarm or Second Pulse Output Enable)
0: #H
8 ASPOEN | rw | T FERNG I L5 RTC 3k TR s ik (75 5
0 HH KRR AR I TR A — > RTC BB s 4B ASPOEN fiff, 75 ZE4%A
BRI RE
T AU & R A RIS R -
e H R Akt (Alarm or Second Pulse Output Select)
ZAL RIS IEBRAR N B 4 H RTC BBk (5 5 B IR kb 5 5
9 ASPOSEL | R/W | 0: it RTC Z=3f kvt
1: %t RTC #hiat
T AU & R RIS R -
31:10 e
6.5.3 ZEHIFFE (BAKPR_CTRL)
Az Hhhk: 0x30
= AifE: 0x0000 0000
BLI; B RIW R
fic B 4= A 51 E1Th &8 (TAMPER Pin Function Configure)
0 TPFCFG | RW | 0: RAGIME @A 10 H1EH
12 RGEE A UR AR
BB AR5 A %EF (TAMPER Pin Active Level Configure)
] TPALCEG | RIW iﬁﬁi%)\%lﬂtﬂ*ﬁi}ﬂuiuE@ﬁfiﬂzEE%’EW)?%E%&%E%%%W%%O
0: EHT
1: fRHF
31:2 N

vE: A% E TPALCFG M TPFCFG fiLs &% 4. (EEITERME S E—AMEIR NS4, Fit,
i HAE TPFCFG i 0 W74 2448 TPALCFG hLFPIRAS

6.5.4 &MEHIMRESEFFEHE (BAKPR_CSTS)
TR HiE: 0x34
S AI{H: 0x0000 0000
bLig; LR RW i)
THERIR KM ZEA/EFRE (Tamper Event Flag Clear)
0 TECLR | W EALRBEE N, HH{EN O
0: Lk
1: BREAGNFRRE, FEAR AR N6
TERRR KN kR & (Tamper Interrupt Flag Clear)
] TICLR W EAAREE N, BHER O
0: Lk
1 TEBRAR AN S A A b 2
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Brig

B

[P

TPIEN

R/W

{ERER AR 5] I8 ¥ (TAMPER Pin Interrupt Enable)

AL RGBS AU MR I 74 B AL, AR R W vk AR e
X NF RGP

0: %1k

1: ffige (UL E TPFCFG i)

7:3

(73

TEFLG

RAEBRANGMF4H5EE (TAMPER Event Occur Flag)
SALTERI B N F AR BB B AL, Gl ) TECLR 25 1 35 kk

0: LRAFM

1: A EIRZ NS

H: RANFEEA A& OB TR FZA8 1, A R&mHE
PE AR R ADRA, TR IR & A3 B AT S5 44

TRGIFLG

RARNKE I Wik E (TAMPER Interrupt Occur Flag)

AR E T TPIEN A7 IFA8 I 302N\ SR 0 i fF B 47, @it m TICLR
L5 135k SAANTE RA R AL s AU UM BE 5 7 R AL .

0: TLEAHM

1. RAERNFW

31:10

(23]
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7 BEREREEEEE (NVIC)

71 RiBEWR. HEHR
T 23 REEWR. 45k
PICER FEMR WXHEE
ANTT 5 e Non Maskable Interrupt NMI
7.2 faidy
FEin Y Cortex-M3 ZEE AR T iRE Ml & H Wiz il 2% (Nested Vectored
Interrupt Controller (NVIC)), BFNIZEE#S, Bemil. LR R Al
k. HYRE RS, EZ LT NVIC BIUiHiEZS% (Cortex-M3 iR &% F
Do
7.3  FERME
©® 49 Nu] Bl brEE CAEEE 16 1~ Arm® Cortex®-M3 Hrikrzk)
® 16 NrlgmFEIML e (fdH 4 AL L Se 20
© R TE B [ S A o W Ak
©® LR H |
O AL AT AT A S
7.4  HWARENER
itk 24 APM32F103x4x6x8xB i Fll 3 7] 36
AR HERES e ) B Huht ik
- - 0x0000_0000 fREE
Reset - -3 0x0000_0004 =E2
NMI - -2 0x0000_0008 AN i
HardFault - -1 0x0000_000C BTl 2 i
MemMange - AR E 0x0000_0010 EinaE
BusFault - AR E 0x0000_0014
UsageFauit - R E 0x0000_0018
0x0000_001C~0x0000
- - frEE
_002B
SvVCall - AR E 0x0000_002C SWI 54 SLELR G R 551 H
Debug Monitor - I E 0x0000_0030 PRI
- IR & 0x0000_0034 N4
PendSV - CIRZ &= 0x0000_0038 nJHR R GRS IE R
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FHERR ke i RS 1) Ak Ei:1p%
SysTick - AIRE 0x0000_003C RGN 2%
WWDT 0 CIRS4cs 0x0000_0040 &A1 i
PVD 1 Al E 0x0000_0044 P Y R A 0 e
TAMPER 2 Al E 0x0000_0048 A2 A H B
RTC 3 AIRE 0x0000_004C RTC il
FLASH 4 Al E 0x0000_0050 N7 42 5 R
RCM 5 A E 0x0000_0054 RCM rlbi
EINTO 6 A E 0x0000_0058 EINT £k 0 ik
EINT1 7 iEE 0x0000_005C EINT £k 1 il
EINT2 8 iEE 0x0000_0060 EINT £k 2 il
EINT3 9 A E 0x0000_0064 EINT £k 3 il
EINT4 10 A E 0x0000_0068 EINT £k 4 ik
DMA i 1 1 A E 0x0000_006C DMA il 1 47 i
DMA i & 2 12 ATgE 0x0000_0070 DMA 3# 18 2 4= J7 il
DMA iifiii 3 13 A E 0x0000_0074 DMA il 3 4= )= i
DMA il 4 14 gE 0x0000_0078 DMA iliE 4 47 i
DMA il 5 15 RE 0x0000_007C DMA il 5 4= /7 i
DMA il 6 16 RE 0x0000_0080 DMA i 6 4 /7 i
DMA & 7 17 i E 0x0000_0084 DMA I8 7 4 J7 il
ADC1/2 18 i E 0x0000_0088 ADC1 # ADC2 4:J= ity
USBD1_HP_CAN1 USBD1 =l a4 i
X 19 RE 0x0000_008C ICANT Bt i
USBD1_LP_CAN1_ \ USBD1 Ak a4 i
RX0 20 R 0x0000_0090 ICANT #2150 ik
CAN1_RX1 21 Al E 0x0000_0094 CANT =1 1 ity
CAN1_SCE 22 AIgE 0x0000_0098 CAN1 SCE 1l
EINT9_5 23 iE 0x0000_009C EINT £k[9:5]+ b7
TMR1_BRK 24 RE 0x0000_00A0 TMR1 R ZE 5 7
TMR1_UP 25 RE 0x0000_00A4 TMR1 B35 7
TMR1_TRG_COM 26 Al E 0x0000_00A8 TMR1 it & A AE o
TMR1_CC 27 AIgE 0x0000_00AC TMR1 i3k L b7
TMR2 28 TRE 0x0000_00B0 TMR2 H 7
TMR3 29 A E 0x0000_00B4 TMR3
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RERE &R sk Ih) b H ik
TMR4 30 A E 0x0000_00B8 TMRA4 by
I2C1_EV 31 RE 0x0000_00BC 12C1 iy
12C1_ER 32 A E 0x0000_00CO 12C1 i3 H b
12C2_EV 33 Al E 0x0000_00C4 12C2 iy
12C2_ER 34 A E 0x0000_00C8 12C2 45 i b
SPI1 35 ATRE 0x0000_00CC SPI1 ik
SPI2 36 A E 0x0000_00D0 SPI2 il
USART1 37 RE 0x0000_00D4 USART1 1l
USART2 38 ARE 0x0000_00D8 USART2 it
USART3 39 AR E 0x0000_00DC USART3 it
EINT15_10 40 WYE 0x0000_00EO EINT £&[15:10] it
RTC_Alarm 41 RE 0x0000_00E4 RTC [ifl & 7
USBD_WakeUP 42 RE 0x0000_00E8 USBD M
FPU 43 A E 0x0000_00EC FPU il
QSPI 44 ARE 0x0000_00F0 QSP!I 1l
USBD2_HP_CAN2 USBD2 &t e gk bt
X 45 A E 0x0000_00F4 ICAN2 %
USBD2_LP_CAN2_ i USBD2 {&fltsegk i
RX0 40 RE 0x0000_00F8 ICAN2 #2400 ik
CAN2_RX1 47 ERE 0x0000_00FC CAN2 2 1 ity
CAN2_SCE 48 A E 0x0000_0100 CAN2 SCE Hil#
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8 ANER R T S AR RS (EINT)
8.1 fEifr
/AR R R TR AN SR . FEZ T, AR A 11O 5]
A NS T 51 E R W/, Wi ER R EINTX: HE A e s i/
F,
HAER] o MR AR A . B SR R AN AR A S R AR A,
Lo R L N = RO A = X/
H T 2o 3k T A B pR AR S I TR B AL R AR, SR TR B T W A pR L,
Al R T R TSe R B TAE. Blin, ANsEAAr 4 GPIO i ikef, WEB
FHA—A TMR P EFF4m A A — TMR TAE.
8.2 IhEeHiiR
8.2.1 “HNEFWIEEH” KIHRERA
CHNER AT S A R A IR OB AHATIERE, RN ANESEEAE R, Ak
VRS AN A A AN, ZE RS LR
Rk 25 “HNBP W SFEM” RN ER S
P fub R HLE KT iR
() BWBMRITR, RVEHBTER, (HAX RSP E (7
NVIC FH§EE);
41 S o
- HhERAE S (2) MM -7 A 7RI — BRI, PR AR R R,
SRRSO B 1, 75 P TS A7 280 RIS 1, AT i b
ik,
(1) BBMRAR, R,
4 o
i SIS S (2) MANERFAELE Fo A T RIS — SO, 7 1 AT
KMk, o R EE R A BB 1.
(1) RS FIELR
SRR | R R AT SR R N ) AT
ot | empeEvs | (2 MBIIRRREE TS 1, P 1 BRI
I I VACEE L U N e
(1) FRVFhrisR, HEEXRIAMETINZE (£ NVIC Thigiag);
9%@& Bl (2) S RLH TR P R T P P 25 1, PR TSR, X
PErh MORERDAI G E 1, ErRITHEAS A fr SR RIS 1, K MR i
Ko

www.geehy.com Page60



8.2.2 HIZM:EE

A WFI. WFE i & #0] DU N IZ A5 1L TAE . T WRIHE4, A bk i
Wi%; ] WFE $54, il Sl

e F b kTR, S filk PR AL B pR S, TR Y BTG B B TR A . (R A
W A AN A T AL B B B, Ul D MR I (], BC T

(1) flA R CPN R S ) (AN A Fh i Ak 8 o K o i

® fHRESM A PRI, (EAERE NVIC Aot S, 38 S fi
Hh T A 2 bR K

® TENIXI RS F Rk SEVONPEND £, $44T WFE $i5 41 9%
HEBER

o JAErRIIMIEE AR, M WFE KR )5, 7 2505 B B AN )
HEALAS i NVIC FRIREIEHGE L (FE NVIC i lrif BREE i & 47 4%
H

(2) @I EINT &34F AR g
® [it H EINT £ hF st
® AT WFE 5418 Py 1% i3k N EHIR
o FErhiIalE k%, CPU M WFE R 5, BN Sk 2% iy A for
BAWENL, AUTERRARN M I BT AL NVIC o W1 1 B fr

8.2.2.1 g

R BT (AERREAREEE) [EA R H T A TR pR B R
(1) fFREAMNEH I —AN P EBHE T, (EAMERE NVIC FRsxd R R T, 8 S fih 2
PR Ak T R 2
(1) TENKEI RS PH 285 SEVONPEND fi7, #4T WFE $54- 18 N 12 idt
AR ;
(2) PR AR A%, 4NAZEN WFE TRE G, 55 E015 KhH I AE 1 v bk
EAT AN NVIC BB AR (FE NVIC H WG i 22 2 ),

it EINT &34 SMBEAS4) HelE

(1) THE EINT & Ef R,

(2) AT WFE #5241 Py %38 N R ;

(3) AR K%, CPU MW WFE KE )5, BTN FHAELL AR H
Wi B, AIERRA RN AN I R WS A 5k NVIC Hf Wd i HE .

8.2.3 MW SEM LR LS

R 26 ShEH WS AL
SAERTET SEREELTR | SMEPE SE LS

PAO/PB0O/PCO/PEO EINTO

PA1/PB1/PC1/PE1 EINT 1
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SESR T S FREE R | SRR SRR S
PA15/PB15/PC15/PE15 EINT 15
PVD #ith EINT 16
RTC Alarm 14 EINT 17
USBD i g3 EINT 18
TR EINT 19
TR EINT 20
(35 EINT 21
(3] EINT 22
TR EINT 23
175 EINT 24
(3] EINT 25
(3] EINT 26
(3] EINT 27
TR EINT 28
(3] EINT 29
3] EINT 30
3] EINT 31

8.3 A fFasHibbmiEt

A 27 HIE A i/ S ) 5 A A A A

FHBA b s bk
EINT_IMASK T T AT A A 0x00
EINT_EMASK L R 0x04
EINT_RTEN g _-THR ik R w7 A% 0x08
EINT_FTEN BT B iR 2 A7 7% 0x0C
EINT_SWINTE BRA A B AR AT A 0x10
EINT_IPEND TR A AR A 0x14

8.4 EHARIIEEHD
8.4.1 WWiFEMEFFRE (EINT_IMASK)

Az ibit: 0x00

HArfE: 0x0000 0000
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boig | &% | RW D)

B2k x LW SR (Interrupt Request Mask on Line x)
18:0 | IMASKx | RIW | 0: Fiilii

1: K
31:19 RE

8.42 FHHREMFESR (EINT_EMASK)
WAz Hhht: 0x04
S AME: 0x0000 0000
fong | &% | RW ik

B2k x EREEHE R (Event Request Mask on Line x)
18:0 | EMASKx | RIW | 0: BRilli

1. JFig
31:19 1

8.4.3 fEfe EyHEMIKIEFETHFEE (EINT_RTEN)
ImFs k. 0x08
S A{H: 0x0000 0000
g | 2% | RIW #iid
ffifesk x B ETHEMmA F4E (Rising Trigger Event Enable of Line x)
18:0 | RTENx | RIW | 0: #Xi ChUgfIzEfE)
1: fHigE CRWTFIEA
31:19 TR
VEE: HTANTMERLE RN, Frblxeesk FARRA BRGES; £S5
EINT_RTEN ZFf7dsty, % EAIRE SESMBHR g ENA R R A, Bk
WA SENL; g b, BT & RN B ko n] DA RN 3% &
8.4.4 fHRETMEMAREFETFE (EINT_FTEN)
A Hudk: 0x0C
S A7fE: 0x0000 0000
g | %K | RW iR
ffifELk x B TRl % 34 (Falling Trigger Event Enable of Line x)

18:0 | FTENx | RW | 0: 2t b (R4
1: flige CPRTFIEELE)

31:19 R
VERE: HITAMBMERA DR, FTLLX S F AR RS S, S
EINT_FTEN ZF 72880}, % FFHRE STEAME P2 BN ARREBRG, B it
PR B, Wik b, F TR AR R f R BT LRI
8.45 HiFUWrEHFFEE (EINT_SWINTE)

{)H?Jﬂ:ziﬂﬁt 0x10
S A{H: 0x0000 0000
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BLHR 2R R/W 3
2% x _ER#EH il (Software Interrupt Event on Line x)
. %474 0 I, B 1 % B 467 EINT_IPEND Ky . 276 EINT_IMASK
18:0 | SWINTEX | RIW 1 iy e e e, MBI 722k — Aol
7E: X EINT_IPEND Xt RIS N 1, AT LAEBRIGA o
31:19 e
8.4.6 kiR 74 (EINT_IPEND)
A Hhht. 0x14
EAE: OxXXXX XXXX
BB, B RIW H#id
KA x ERyTkiEE#edsE (Interrupt Pending Occur of Line x Flag)
TR R AR R ok T R
18:0 | 1PENDx | RC W1 | %
- 1. k&
MAEAMB WL kAR T AR Al SR, AR B AL . P LUE
o MO T ARSI P AR M B e, AT LB A R BN 15 .
31:19 e
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9 EHEFHBAFI (DMA)
9.1  RiBLWK. HEWHR

Th% 28 R eMR. 4i5H#HA

R AR TXHE
oG] Global G
&k Transfer T

* Half H
FER Complete C
B Error E
b Channel CH
EEDN Circular CIR
ViNsa Peripheral PER
B Increment I

pealh Memory M
AR Priority PRI
Ko Number N
Hoik Address ADDR
9.2 N

DMA (Direct Memory Access: E3A7FfiEa 700 fEJEA1 CPU FHIIE LT,
A SEIUAMAE S A7 25 BT 25 -5 A7 38 2 TR B ) = AR i, AT 1548 CPU %

PR AR IR

7P > DMA Fi 8835 7 MliE . SN lEIE ] E B 2 DMA TR, HEED
I [F]— I Z) A e 1 4> DMA 5K . N EE AT I B, s TS
IHE L eI 25> DMA JEIE XN T DMA 15 KIS 2 -

9.3 TERMET

1
(2>
(3
(4>
(5

www.geehy.com

DMA f 7 AN iliE

ARG = SMRBIFEEAS . AR FAE2 BIAEE A%
BB ERL T DMA i3k

ZAE RTINS R AR SCRAR AR S A BE A S

FMEE A 3 A br S AT A 7
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(6
(7>

XRHEME S
BB H v 9mts, K2 65535

Geehy

SEMICON

9.4 IhfeHiR
9.4.1 DMAiER
PN AP 2% T B8 ] DMA 3808, s JiJe kK i% DMA 53R, 24 DMA
[Fl 2 2 J5 A e AL ¥
DMA —3t4 7 AN@iE, M/MEEEEEE AR KNG, SN REHE 3 M
FrE (DMA P L% . DMA L5 52 B DMA fBf 4t ) , 3 AN L2 ek
HA— A WS SR, B R R
EAGNETER Al A EE N, EAE S R A, TS s AN MR IS
R, DUMEIE— AN e FF i — A MR .
FHKe 29 DMA iR B i) %
AR ik 1 i 2 i 3 B 4 i 5 I 6 EIE 7
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 SPI1_RX SPI1_TX SPI_RX SPI_TX —
USART USART3_TX | USART3_RX | USART1_TX | USART1_RX | USART2_RX | USART2_TX
12C — — — 12C2_TX 12C2_RX 12C1_TX 12C1_RX
QSPI — — — QSPI_RX QSPI_TX — —

9.4.2 DMA B
9.4.2.1 FEEB0E T R FE

DMA &5 s > RET g ke, e Kk 3] 65535, il E DMA_CHCFGx &
17251 PERSIZE £ F1 MEMSIZE 7 7] 13 B M FIAT il 3 FOAL S B A 9

9.4.2.2 TR XI55 AT gRiE
A FEHE A 46 58 T 1Y) DMA fE 41 -
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K] 8 YA A 8bits H bl 8bits F4& % v &

W ER7N
0x0 [Data0 P DataO| 0x0
0x1 |Datal » Datal| Oxl
0x2 [Data2 » Data2| 0x2
0x3 |[Data3 » Data3| 0x3
Kl 9 iy 8bits Hx v 16bits [1)4% % i 5
b ERA
0x0 |Data0 » Datal| 0x0
0x1 |Datal 0x1
0x2 Data2.\\\\\‘ Datal| 0x2
0x3 [Data3 \\\\\\‘ 0x3
Data2| 0x4
0x5
Data3| 0x6
0x7

5] 10 Y575 8bits H # 2 32bits )14 4 78 L
b ER
0x0 |Data0 » Datal| 0x0
0x1 |Datal 0x1
0x2 |Data2 0x2
0x3 [Data3 0x3
Datal| 0x4
0x5
0x6
0x7
Data2| 0x8
0x9
0xA
0xB
Data3| 0xC
0xD
0xE
OxF
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K 11 J5N 32bits H R 8bits AL 4 v E

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

K] 12 J5N 16bits HAr A 16bits f4& 4 o8 &

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

Data0

Hbx

Datal

Data2

Data3

Data0

Data4

Data8

DataC

Data4

Datab

Datab

Data7

Data8

Data9

DataA

DataB

DataC

DataD

DataE

DataF

Data0

A 4

H

Datal

Data0

Data2

A 4

Datal

Data3

A 4

Data2

Data4

y

Data3

Datab

A 4

Data4

Data6

A 4

Datab

Data?

Data6

A 4

Data?

0x0
0x1
0x2
0x3

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

Page68



K 13 Y54 16bits H 54 32bits [111&% 98 i

K 14 ¥k 32bits HFr N 16bits 1L

9.4.2.3 Huhi%E

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

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

b H bz
Data0 » Datal
Datal »| Datal
Data2
Data3 \\\\\\‘
Data4 \\\\\\‘ Data2
Datab Data3
Data6
Data7

Data4
Datab
Data6
Data7

Data0

Hbx

Datal

Data0

Data2

Datal

Data3

Data4

Data4

Datab

Datab

Data6

Data8

Data7

Data8

Data9

DataA

DataB

DataC

DataD

DataE

DataF

0x0
Ox1
0x2
0x3
O0x4
0xb
0x6
0x7
0x8
0x9
0xA
0xB
0xC
0xD
0xE
OxF

=
=
P

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

fefmtit ST R AR 2 BE R, FRETHE B

fEr i1 4T B AR

AN At 2 R £ B s il fid B 247 2% DMA_CHCFGx ) PERIMODE 11
1 MIMODE f758 . F— A4t gt 2ok ar— AN ik b 3, w8
HYR T T 348 1) 5000 5 S
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9.4.2.4 fEHER

AWRREER BRI AREAEEAL TR

P

AL 45 R 5 A BT DMA #:4E, W ST 468 DMA {44, 76 DMA j@iE
AN TAER 254724 DMA_CHNDATAX 33 5 NMEMBUHE .

AR

Bt G, w174 DMA_CHNDATAX [ N &4 B 3h 535 in oA 2 i i & 1)
B, bk Z 1725 DMA_CHPADDRX FI{7fif 25 Ho il 25 47 2%
DMA_CHMADDRX % 57 11 28 1) da S k-

B B VU R .
® [ilE 7% 177% DMA_CHCFGx ) CIRMODE 1 & 1 F 3 a3,
o A A RS )M IE K, BRI A E LR 0, K E)
PR EATAEME, Fr8it T DMA #:4E, E %] CIRMODE £iiif 0 i& H7§#
B

9.4.2.5 DMA ERM A ZH K E

e

KAEZ /S DMA EIETE RN, 75 B 2 h R de kA8 G J5 i LR A2 270 Y
BB BRI By s s PEEAMRII AN S B R B A
BB AR SRRSO T, I8 IE S SRR e o

9.4.2.6 &% /T ]
SRR AR R RS . FEE S RN . AN B A

MRS 2T R SE/E (Histhhb), F#aENE SRAM. EMMC
THEEHAMT RAM (BiEn4h# SRAM. SDRAM) 5 NorFlash; 1 56 774 2e
TR AR QlEthhl), k45N E Flash. A# SRAM. EMMC SCRF()
RAM. NorFLash.

“HERS R fER” I EZII T
® il E %17 #% DMA_CHCFGx (] M2MMODE £ J& Bl f7ifs 2% 3| £7-fifs S 455
s
® LT 1) DMA $AERTEEAIMEIE R FHHTH, BLE A
DMA_CHCFGx ] CHEN & 1 J8IE 5 5 e, BEEE
BE %74 DMA_CHNDATAX 484 0, f&inss

9.43 H¥ir

B DMA BB =R i E, 20l MAmid (HT. fefase
i (TCO. fefmitix (TED.
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(1) ARSI b S bR AN HTFLG, Rl RESa 47y HTINTEN

(2) S SE BRI T W bR BN TCRLG, Wi g A7 TCINTEN

(3) BRI P W AR AN TERRFLG, W Red% il Ay
TERRINTEN

9.5 FHFEHhbpt

kg 30 Arfras bk b

FHRA i3} s ik
DMA_INTSTS DMA H IR AS 27 A7 3 0x00
DMA_INTFCLR DMA Hhllibr 6 A & fE o 0x04
DMA_CHCFGx DMA il x il B 77 17 % 0x08+20 x
DMA_CHNDATAX DMA @i x 5 imdiim a7 % 0x0C+20 x
DMA_CHPADDRX DMA i x 4k 75 17 2% 0x10+20 x
DMA_CHMADDRX DMA B8 x 171t 23 bk %5 17 % 0x14+20 x

9.6 FHSIIREMIR

9.6.1 DMA HWIRAEFEFE (DMA_INTSTS)
Az il 0x00
SEAE: 0x0000 0000

LI B R/W i3
BiE x kA4 FRFHitrE (x=1...7) (Channel x Global Interrupt
Occur Flag)
24,20,16, FORAEIEIE RGP TC, HT B0 TE iy, el dhfgifeh & 1,
GINTFLGXx | R | 7 DMA_INTFCLR {5t itz -5 1 3% 0.
12.8.4.0 0: WA
1 H F/EE‘

Wil x WA EHmERIRE (x=1..7) (Channel x All Transfer
Complete Flag)

25,2117, RONTEIBIE LB i Wi(TC); xuef i E 1, 78
TCFLGx R | DMA_INTFCLR (5t Rifir -5 1 3% 0.
13,9,5,1 0: Kk
1. B%WK

Wil x M PAEH T BbRE (x=1..7) (Channel x Half Transfer
Complete Flag)

26,22,18, FORTLIEIE LR =L h W (HT); X f S 1, 75
HTFLGx R | DMA_INTFCLR 1% it b5 1 3% 0.
14,10,6,2 0: WA
1. 77
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oA R FR R/W iR
B x KAAERERRE (x=1..7) (Channel x Transfer Error Occur
Flag)
27,23,19, FoRTERIE R B rEAAEAR TR WN(TE), X g E 1, 7F
TERRFLGx | R | DMA_INTFCLR {5t Rifiz 15 135 0.
15,11,7.3 0: WA
1. &g
31:28 TRE

9.6.2 DMA H¥itrEiEkREFFa (DMA_INTFCLR)
Az hl: 0x04
HA{E: 0x0000 0000
Rk 4% | RW Bk

TERRIEE x &4 4R T kR & (x=1..7)(Channel x Global Interrupt
Occur Flag Clear)

24,20,16,12, B P IR A5 % 47 28 h 4RI GINTFLG. TCFLG. HTFLG i
8,4,0 GINTCLRx | RW | 1ERRFLG fit:.
0: M

1. {#F GINTFLG tr&
EREE x AEERsEEFE (x=1...7) (Channel x Transfer

25,21, Complete Clear)
17,13, TCCLRx | RW | TEBRHWRIRZS ZF 788 B XS R TCFLG #5 &
9,5,1 0: R

1: J&BR TCFLG #ri&
TERIEE x — AL e bR E (x=1..7) (Channel x Half Transfer

26,22 Complete Clear)
18,14, HTCLRx | RW | BB WRRE T4 X NI HTFLG frik.
10,6,2 0: %%

1: 5k HTFLG #r &
TERIETE x KL RIEE (x=1..7) (Channel x Transfer Error

27,23, Occur Clear)
19,15, TERRCLRx | RW | & WRRE T2 X M1 TERRFLG #ri.
11,7,3 0: I
1. J4B% TERRFLG 5%
31:28 R

9.6.3 DMARIE x FLE & 74 (DMA_CHCFGx) (x=1...7)
fAg it 0x08+20 x CiEiE % 5—1)
S A7fE: 0x0000 0000
AL e i R/W ik
{#ifit DMA i@ (DMA Channel Enable)
0 CHEN RW | 0: 2%
1. ffige
e 2 H L4 52 lh W (All Transfer Complete Interrupt Enable)
1 TCINTEN | RW | 0: %1k
1. ffifg
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hrig

YN

[P

HTINTEN

R/W

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

0: %11
1: ffifE

TERRINTEN

R/W

{FBEAL S 1% & 2 R W (Transfer Error Occur Interrupt Enable)
0: %1k
1: {fifg

DIRCFG

RW

fic B #¥EAE 47 7 (Data Transfer Direction Configure)
0: MAMEILEA7 i3S
1. ARG RS

CIRMODE

R/W

{FREFEIFA AR (Circular Mode Enable)
0: 2&ik
1: ffigk

PERIMODE

{f eSS LI B4, (Peripheral Address Increment Mode
Enable)

0: %k
1: flERE

MIMODE

R/W

{7 e bt B B4, (Memory Address Increment Mode
Enable)

0: %k
1: filifE

9:8

PERSIZE

R/W

fii B 4N BdE 55 BF (Peripheral Data Size Configure)
00: 81

01: 16 fiL

10: 3211

1. {RE

HE: HPEEH 12C3/4 I ANGERL & & 00,

11:10

MEMSIZE

R/W

fi B 17 i 2 B 55 (Memory Data Size Configure)
00: 817

01: 16 fiL

10: 3211

1. {RE

TER: A PEM A 12C3/4 BERRERC E K 00.

13:12

CHPL

fic B BB 5 4% (Channel Priority Level Configure)
00:
01:
10:
11:

A om F =R

g

14

M2MMODE

R/W

{HRETE0E 28 B 75 2. (Memory to Memory Mode Enable)
0: Z&1k
1. flifg

31:15

TRE

9.6.4 DMARIE x {5 E& 7% (DMA_CHNDATAX) (x=1...7)
i dl: 0x0C+20 x CGEIESwS-1)
S AiE: 0x0000 0000
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BLisk E S R/W ik
W BRI SR (Number of Data to Transfer Setup)
ZA AR R EMAR I I E . BURAERECRTEE N 0 & 65535,
WA R R EE A TAER BN — Bi@EEd B x4 B R,
15:0 NDATAT | RIW | $57R % 4 I B L St 7 1 5 H
AR TERE DMA PRSI R S EMSER, S AEA N O Bl 24 1%
TTENC By B 3R ks B B B BRI 2 BT B N BUE A%
AAEEN 0, LWEERTHIR, A KA L.
31:16 fRH
9.6.5 DMA #IE x /M Hbt 2 F% (DMA_CHPADDRx) (x=1...7)
g HihE: 0x10+20 x CEiEZw5—-1)
HA{E: 0x0000 0000
2 )5i@iE (DMA_CHCFGx ] CHEN=1) B} ANAES %75
BN B R/W iR
BE S FEbE (Peripheral Basic Address Setup)
2 PERSIZE="01" (16 fi), Affi/il PERADDRIOIfz, HEAT (&4 2 H
31:0 | PERADDR | RW | Z1'5 16 fir i x5 .
4 PERSIZE="10" (32 fi), AM#F] PERADDR[1:0]f%, #EAT(E%AT 2
B35 32 frihk x5 .
9.6.6 DMARIE x /i k& /738 (DMA_CHMADDRX) (x=1...7)
st 0x14+20 x GEIESH5-1)
EAi{E: 0x0000 0000
L )RiEiE (DMA_CHCFGx ] CHEN=1) W N5 %1788,
/
i E4 R/W #R
o4
B AR ENNE (Memory Basic Address Setup)
4 MEMSIZE="01" (16 1), A~#F MEMADDR[OfZ, H#EATA&4 2 H3h
31:0 | MEMADDR | RW | 5 16 fir il 5%
2 MEMSIZE="10" (32 fi.), Rdif] MEMADDR[1:0]47, #47/&52H
35 32 kX 5% .

www.geehy.com Page74



10 ik MCU (DBGMCU)

10.1 RiELWR. BEHR

R 31 KIEEW. gi5HR

R FECEFR RXHE
o B Frame Clock FCLK
ERATIITAG iR 1 Serial Wire/JTAG Debug Port SWJ-DP

10.2 fE4

APM32F 10x fii#% il %5 2 5148 Arm® Cortex®-M3 1%, Arm® Cortex®-M3 1%
W s, SCRFEZR AR . AR Z B O] DS 2 AT 1 N AZAE
Wr s 2R ROk, TR BB A N ECIRES A R GAMIIRERCR, B AE B 5K
Ja kB W% 5 IMEIEAT, SREEHITIET .
SCREPIFR IR R
® TR
® JTAG Iik# M
A& Arm® Cortex®-M3 A% A & I TE AR IS Arm CoreSight TR TE&EN T4, BE Am®
Cortex®-M3 WK IhAEE 2, H2% Cortex®-M3 (r1p1 ) FARZHFM (TRM) Fl CoreSight
FFRTHE (rMp0 i) TRM.

10.3 FESRTE

(1) AR W) AHB s 24 [
(2)  RIEHVERG
(3) MCU iR & CLRHMEHER R, 8 H 4h 5 P 45)

Kl 15 APM32F10xxx 2% %A1 Arm® Cortex®-M3 25 51 (118 HE &

Arm® Cortex®-M3i
Arm® Cortex®-M3
Ri%RGE
AHB-AP | |
- SW-DPE;
e - A Gy — w
Arm® Cortex®-M3 CoSW b2 . AHB
_EHIDAP P BiE . BEIENE
DRW »
HFEBR ARG
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10.4 ITheeHid

10.4.1 ARG TR E
(1) SN I AE 2R gm A2 AN 1K
(2)  FIH KEIL/IAR S8 AR SEILAE 28 R & $idmts
(3)  RIGSCIL B LR gm R 2% (10 il /F

A% 32 5D E

SWJ #1110 H AL

. PA13/ | PA14/
SWJ- CFG[2:0] B B ViR T H 51 PA15/ | PB3/ PB4/

JTMS/ | JTCK/
JTDI | JTDO | JNTRST
SWDIO | SWCLK

He 2%k

JTAG-DP #: [ f1 SW-DP #:1# BT
100 sk

JTAG-DP #112%1E, SW-DP
010 % ) & LH %M B

o
P ) SWJ 51

001 (JTAG-DP+SW-DP) LH “H tH | tH R

BT JNTRST 51
Fi B SWJ 3] il
000 (JTAG-DP+SW-DP) LH +H L“H | tH “H
SRS

R T im AT R AN RE R KT H AT BAEL AL I
10.4.2 ID %wig

10.4.2.1 TA¥EHI 2% 4% ID 4wiS
APMB32F iz 148 251 9 & —4> MCU ID %fih. i1 JTAG 5 SW i3t 1 s i
ARG ER AT LAt AT U5 1]

10.4.2.2 A RHTH TAP

JTAG ID %A%
APMB32F Tz il s R 5114 5434 TAP 4R 1 JTAG ID Zwhd.
10.4.2.3 Arm® Cortex®-M3 TAP
Arm® Cortex®-M3 ] TAP 5 —/~ JTAG ID %ifi%, #4ifid & 0x4BA00477.
10.4.2.4 Arm® Cortex®-M3 JEDEC-106 ID {15

Arm® Cortex®-M3 H—4~ JEDEC-106 ID %if5. T Tt R NE PPB M2k
1A OXEOOFF000_OXEOOFFFFF HJ 4KB ROM £+,
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10.5 FFAFaShhb st

A% 33 A fran bk mus

Fiw4 Hhid Hut
DBGMCU_IDCODE B 1D WAT & 0xE004 2000
DBGMCU_CFG X MCU Fic B %5 17 4 0xE004 2004

10.6 FAHEIIEERHR

10.6.1 % ID % 7% (DBGMCU_IDCODE)
it OXE004 2000
SR 32 Vi)
FAE: OXXXXX XXXX, X=A5E A7

BL/ R

R/IW

)

11:0 EQR

#4115 (Equipment Recognition)

XtF APM32F10x fdz il #5 R 51«
APM32F103x4x6x8xB &5/~ fh: 0x410;

R 2/ A T HIEE EQR (11:0) SRARHI Ao

15:12

(3

31:16 WVR

B RRA R S) (Wafer Version Recognition)
ST APM32F10x fds il 4% 2 51«
APM32F103x4x6x8xB £ %17 i :

A A=0x0000;

A B=0x2000;

A Z=0x2001;

R Y=0x2003;

AR R (S B

10.6.2 ik MCU LB #7## (DBGMCU_CFG)
AP AE A AT DATE VR AS FICE MCU. A3 SR I B AIE T DI T 48 . %
DR . CAN JEAE A2 B ER 51 1.
Huitik: OxE004 2004
SR 32 fr il
S f{: 0x0000 0000 (ARNZRGK frikmi, L FHEAD

PLH B R/W #iR
VIR HEARAR R, Bie B B8R 2 (Configure clock status when
MCU is debugged in sleep mode)

0 SLEEP_CLK_STS R/W 0: FCLK JF, HCLK 3
1: FCLK JF, HCLK FF, HREiHHhift
PR ENAR R, BERERE (Configure clock status
when MCU is debugged in stop mode)

1 STOP_CLK_STS RW 0: FCLK %, HCLK %
1: FCLKJF, HCLK J, th HSICLK #2fit
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Brig

B

R/W

[P

STANDBY_CLK_STS

R/W

PIRFHUE A, BCE R 2RZS (Configure clock status
when MCU is debugged in standby mode)

0: FCLK 2%, HCLK =%
1. FCLK JF, HCLK JF, i HSICLK &4t

4:3

73]

TRACE_IOEN

RW

ffifERER RS (Trace Debug Pin Enable)
0: ZEIEFREZ AT
1 fHREER BRI E]

7:6

TRACE_MODE

RW

fic B IR iR 51 J# 38 (Trace Debug Pin Mode
Configure)

X% TRACE_IOEN=1 i}, W} & BREZ RG] L.
00: 5Bt

01: FBHR, HARKARN 1

10: [FPARE, RN 2

M AP, RN 4

IWDT_STS

R/W

WAZAF IR, BCEMSZE T TARIRZS (Configure
Independent Watchdog Work Status When Core Is in
Halted)

0: IEW L1E
1. {E1ETAE

WWDT_STS

R/W

WAZAs IR, BB AT LIRS (Configure
Window Watchdog Work Status When Core Is in Halted)

0: IE%LAF
1. EIETAE

13:10

TMRx_STS

R/W

WAZIZ IR, B B e I 8% x(x=1...4) 1 TAERAS
(ConfigureTimer Work Status When Core Is in Halted)
0: IEW%LAE

1: fFIETAE

14

CAN1_STS

R/W

Wiz IR, BoE CAN1 I LIEIR#E (Configure CAN1
Work Status When Core Is in Halted )

0: IE% T1E
1: UR45 CANT Rl %7 28

15

12C1_SMBUS_TIMEO
UT_STS

RW

MK IER, BCE 12C1_SMBUS_TIMEOUT [ TAERA
(Configure 12C1_SMBUS_TIMEOUT Work Status When

Core Is in Halted)

0: IE® TAE

1: VR45 SMBUS [ R

16

12C2_SMBUS_TIMEO
UT_STS

R/W

WAZE b, FRE 12C2_SMBUS_TIMEOUT K LAERAS
(Configure 12C2_SMBUS_TIMEOUT Work Status When

Core Is in Halted)

0: IE# TAE

1: 45 SMBUS [y,

20:17

(731

21

CAN2_STS

R/W

Wiz 1L, Ao CAN2 B TR (Configure CAN2
Work Status When Core Is in Halted )

0: IEWTAE
1: VRl CAN2 [ 1728
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B

R/W

[P

31:22

3¢
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11 BERABWAN@EE5IH (GPIO)

111 RiEER. HEHR

R 34 K&, 45k

SCEFR AR BXHE

Pl &R E Y Tk P-channel Metal Oxide Semiconductor P-MOS

N JH 18 & 8 S 2 Sk N-channel Metal Oxide Semiconductor N-MOS
1.2 EEHRE

GPIO i [Ta[ DAL 32 AL E 2747 %% (GPIOXx_CFGLOW/GPIOX_CFGHIG)
RPN 32 £ir [ %02 27 1792 GPIOx_IDATA/GPIOX_ODATA) Mt & UL F Ik

(1) HARE
[TEPRTPN
A TIN
EREVE PN
AN
(2) st

® kit

® ikt

® L B A Kk H R
(3) HHHR

o i E HIhEE

® JHNEHTIEE

(4>  GPIO #a] LAVE N MR A W /née Ji 28
(5)  SZRRBIE 110 BLE DhRE
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11.3 SZHWEHR

Kl 16 GPIO Z5HiHE ]

Ay i/ EsEeE — L
i":ﬁﬁ BHMESER —dﬁP‘MOS
4;’

REH SN S Mk |

BECEOE DN
ERESME

1/05| B
S HAThEERA

e —

TILEFE
iR

WMABIES TR H i
Vss

Kl 17 5 fR3EE GPIO S5 HHE K]

SX ol (i B/ BN E S

Fo | WHmESEE

REH Mg EREEn )

)

VDD,FT a

TN
ERESNE
<EBINEEAA

VDD

:
%

(1) Voo_FT M Vop A—%E, Voo FT Xf 5 R Z GPIO 5l =45k .

11.4 ThEeHiR

1/05| B

2 BAMIRSEE

TILE &
& 35

GPIO FEEA 51 IS AT DU AR E Bhr . N, RN, SR
T A A LR R DIRE. AT I GPIO 45 AR A SR g

11.4.1 BEAEFNIEAEE 10 RE
GPIO 7B AR E AL f5, ERHIIGERTFIE, /O by S A B ATF A
I, B N AR AEH BRI . BALE JTAG 5] ¥ E T\ _EHr
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) T s W= R N TG (1
® PA15: JTDI & T Lt
® PA14: JTCK B T Ntz
® PA13: JTMS BT it
® PB4: JNTRST & T Ltz

11.4.2 BANER
A AT DA E N Ehi . Nhi. FE AN .

1 GPIO Bt B N NN, BT 1) GPIO 51N #A — AN R8s LR Angs
SRR, EATTAT DA AR T LA T

EHi. Th. BEER

fE (CbBdi. TR #ED AR
® i R A AT T
® AR ibdai Sk A
o RIEH AR E AR, RSy BRI SR
o i NEuil T A7 4% GPIOX_IDATA fE4E4 APB2 i {4 110 51
E s
® Eik i N A7 fE 4 GPIOX_IDATA B 1/O RZ

P ARG B IRS A E, B2 N TI0; R, AN
BANHSTE BHYTEER = IERSND o

EA R A RIRIIA TR, AR RN R T, AR N R R
BT AR, MR BT R S BB TTE

EELE N e

RSN S
® ZX L it
ZR I A R A AR Nt R A & ) e B SR E DN 0
A Mt v U AN
i LR IRES S A HEN 0

18 g N5

R
EREIME

VDD

SRIMEERMAN Voo

B —

JiN
TILE S
é N
1

il % 2%

Vss

<

SS
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11.4.3 R
T84 A RT DL B O HES 4 B AN T g .

4 GPIO Wc & v i 51 A, 7T DASE B 3 11 PRt PS8 RGE i HE A s (HE
TR -

e A
o JEAHMR BT
o WiE
© HAILGS LA R
o if:fiit:
~ U MOS LIRS TAR, itk B 4717 95 0T 4581 /O itk B
j'z:
- S EOR 4 478 GPIOX_ODATA HEHURLJE 5 A
o Jh:
— U N-MOS AR, it B A0 8% W48 /O it PR BLA Ay
j'z:
- SR % 478 GPIOX_IDATA I /O [ySihiiR 45

B 19 far il 1/O 4544

Vopiox

#eim, AR, VD
Bl

B/ BT ER
25

MHBIEE R

REF E5ME Lkl 2 b e

1/05| B

|

PULL
DOWN

Vss

11.4.4 BHKEK
FE R AL m] A B e B AT IR 2 A

FEHESR DT B A A
® ITI i & as
1A I Bl Y 2 A
S ot R N
ZRIEgg LRI AN R
/O 5| B L ISR AR REA APB2 I i R I A7 N i 1 3 AR 7 A7
B
TR, 8 N8 27 A7 4 GPIOX_IDATA R LAY 1/O 152 bR
o fEIRIT, I B A A 4 GPIOX_ODATA B HUR J5 5 A KA
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K 20 B RIHE /0 4t

SRThEEHH

4

M E

1/05 | B

‘EFH IhEEHAN —“_

TILEYFE
fih % 2%

Vss

11.4.5 1R A b7 /e i 2%

FTA 1) GPIO i D #CH AMR T WD,  an R AN ek, S U E B
A AR

11.4.6 PEMPIFRR

TEXT GPIOX_IDATA [ — S8 HEAT g FEm), B T B AR b rplr . CRr DL
GPIOx_BSC il BSC Zi {7 #s P AR E QAL B 1 SEBLFE APB2 S#fErf, HE
AN ek E Z AL ThRE

11.4.7 GPIO 8iEIks
BE ThRenT DL AE iR IR Eh A E . GPIO 148 e HLE 7] LIRS 1/O B R E .
R B A AR (GPIOXx_LOCK) A LAfHSE I/O HIEC B, 24— A 0T
TR, B —IREALLZET, BAEE RS AR E .

11.5 A2 Hhhbpsy

Ft% 35 GPIO FA7 ds bl Wt

TFHERA R e ik
GPIOx_CFGLOW ity 1 C B AR 5 A7 0x00
GPIOx_CFGHIG Uity 1 TC B o AT A7 A 0x04

GPIOx_IDATA Uiy VN B A 27 A7 2 0x08
GPIOx_ODATA Ui 1 HH 58 27 A7 2 0x0C
GPIOx BSC ity A 0 LS I A A7 o 0x10
GPIOx_BC Uity 157 375 ok 25 A7 4% 0x14
GPIOx_LOCK i 1 . B A 2 17 0x18
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11.6  FHFHINREHA

WAL (3247 17 AR I LE MR AF A7 45 -

11.6.1 f& 8 fir¥g IACE F 74 (GPIOX_CFGLOW) (x=A..E)
A% tdlk: 0x00
SAIME: 0x4444 4444

VAL P RIW R
29:28
25:24 W 1 x 31 y #3% (y=0...7) (Port x Pin y Mode Configure)
21:20 00: A (BAERPIRED
17:16 01: HrHiAEs, e K EE & 10MHz
MODEYy[1:0] | RW
13:12 yit:ol 10: Hhasist, SRk H A 2 2MHZ
9:8 1M: R, &K% H & 50MHz
54 SR ACH 4 R 52 SO A0
1:0
_ Bc B i 11 x 5B y ThRE (y=0...7) (Portx Piny Function Configure)
31:30 SR (MODE[:0]=00) iif:
27:26 00: B At
23:22 01: FEAEA (BAERPIRE
1514 CFGy[1:0] | RW 1. 4%
11_'10 e (MODE[1:0]>00) i
. 00: 3 F HE 4 HIAR X
7:6 01: JBHIFims R
3:2 10: & H Dhag it =
11: B HIhae s A=
11.6.2 & 8 Mg AL B H 775 (GPIOX_CFGHIG) (x=A..E)

g Hdl: 0x04
SA{E: 0x4444 4444

o 18k L& R/W R
29:28
25:24 Fic & i x 51 y #25 (y=8...15) (Port x Pin y Mode
21:20 Configure)
1716 00: A (BAEFPIRE)
13:12 MODEy[1:0] | RMW | 01: fiii#ist, K% ihiE R 10MHz
' 10: s, 5 K 2 2MHZ
9:8 M. SRR, S Y 2 50MHZ
5:4 R H R £ SO T
1:0
31:30 1 & 3 11 x 51 y Thég(y=8...15)(Port x Pin y Function Configure)
27:26 HIAKEX, (MODE[1:0]=00) H:
23:22 00: il AL
1918 CFGy[1:0] RW 01: FEMABR CEAJEHEIRE)
' 10: b/ Fhm AR
15:14 1. R
11:10 KA (MODE[1:0]>00) [:
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Rk 27 RIW i
7:6 00 3 FH iR 4 1 £ X
3:2 O1: 38 FH FF i it A
10: 52 Fi 2h Beafidfuin Bt

11: EHADhEE IR H AR
11.6.3 ¥ OIS FHF4% (GPIOX_IDATA) (x=A..E)

Az Hhht: 0x08

FAE: 0x0000 XXXX
B | &% RIW ik

W x 5Ly #ANEHE (y=0...15) (Portx Pin y Input Data)
XLy oy Hose H RS L e s

15:0 IDATAy R
0: HIN{ETMKET
1: MANESEHBET
31:16 £Re

11.6.4 ¥ OB EIESF/72% (GPIOX_ODATA) (x=A..E)
Az Hbk: 0x0C
= AifE: 0x0000 0000
BN B RIW i3}
5 I x 51y #r i EdE (y=0...15) (Portx Pin y Output Data)
Xy Al ] 5 3 H A DL AR R
0: HrH &
7E: Xt GPIOX_BSC (x=A...E), LAt 54~ ODATAy firidk
AT LI BAE
31:16 (3:

11.6.5 ¥{ONRERERTAE (GPIOXx_BSC) (x=A..E)
Wﬁ%f@iﬂ: 0x10
2 A71E: 0x0000 0000
LA A Re AT 5AE, B Rl r i .
Mg | &% | RIW R
Eﬁiﬁ”ﬁu x 5y (y=0...15) (Port x Pin y Set bit)
XAy FH R T . ) ODATAY fi7.
0: Ar=Asgm
1: WEXT K ODATAY fif
BB I x 5l y (y=0...15) (Port x Pin y Clear bit)
X LA F SR 5 X B2 [K) ODATAY 7
31:16 | BCy W | 0: A=A
1: %15 ODATAYy fi7iE 0
e ISR ER 1 E T BSy Al BCy XA, BSy frAL/ER .

11.6.6 M PAMALEREFFSE (GPIOx_BC) (x=A..E)
fmFe . Ox14
HAi{E: 0x0000 0000

15:0 ODATAy R/W

15:0 BSy w
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hrig | & | RIW D)

kg x 51y (y=0...15) (Port x Pin 'y Clear bity)
X ey Sk sz ma it B2 f ODATAY £

15:0 BCy W | 0: Af=4:5em

1: XA ODATAy fi73E 0

Xuefy HEEHHT 5HAE, FH R AL

31:16 fRE

11.6.7 OB FHF4E (GPIOx_LOCK) (x=A..E)
ZA AR GPIO WIBL B EFLFF IS AT WM e %, A AR iE GPIO BLE,
RGENEA B ME GPIO HUEThRER, FothiZarfres's N8 EF 54 g
Je 3l GPIO 8 5E T hE .
i Hhht: 0x18
ZA7{E: 0x0000 0000

BLZ R RIW i7p%)

fic B ¥ O x 51l y 847 (y=0...15) (Port x Pin y Lock bit y
Configure)
T A AR S i 11 P B TR B
0: ABiEM D x 51 y i E
1. BUEmO x5y MR E
XA AT LT R S #AE, B2 A e LOCKKEY=0 I 5 .
BiEH (Lock key Value)
0: RWFUE
1. WOEBUERY, TIRARGEALHT GPIOX_LOCK #4848l A3
ZALATRAR S, B R A B S A F SIS
EHE R

51

50

51

B0

1

B (RJE— A, (HA] LA R A TS O
e BHURMEF S, LOCKy BIEARRLAE, IR (B
FFHE IR SR BB TIE IS B i
31:17 (3]

15:0 LOCKy R/W

16 LOCKKEY | R/W
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12 ST EHEIE (AFIO)

121 &

/O i B 1 S BUE A A A\ St DO RESh, IR RESCBLVE N 2 MANR I RERITE T,
N T e FIRTP= fh AN 11O SR, 7 SCRFE M ZhRg . BERT PALE Rl — A5 Bk
A Thae (F—NZ ARSI — IR, Wl LUk —Dhe it 25 1/0
b U RSCRF T REA SRR

12.2 IhEEHR

12.2.1 /O 5| E I Thee

N T Feo FIRTP= dh BOAN e 11O IR, AT BASE — 2855 Y T e EHT A 21t 2 P 5
JAE, BAOESI G BB A SRtk

R 36 B IR N i E

HHThee X AL IS B A A AR AT B

S ATIRE P B s AR, LA SR 2T A1 5K 3

= it Thig Pic B A S P Sl e e A

X 2 ThRg e B R R DR DO RE, S NSRS 8 B B S AR

=

/jI‘ IS

(1) Jiif GPIO =l g gaRe, AR I DhRe A SR, Ui 4 v B0 &R D e 48
X, 5IEIE GPIO il 38 B - Ik E) .

(2) XTERMThaes b, SRR LA, JFAMRA AN R 5, R %A S
BOFBCA RS, A %5 I S LR AN E

12.2.1.1 M NEREE

£ 1/0 3 g AE E RIS e AR AT, B 1 99 ERAn T4 B e A%k, i 11 G
B 5 EARATIRER —Ff.

H SR AAC B VR 5 I GPIO A (K% R 1Y
12.2.1.2 B E

FE 11O 3 g AR Dhagh Al (R EOTRD I, 5@ Mt Dhee —#,
FE A S rb mT DA B S HES ot MO Rt (EL (% HH S o R E N B
WIS 5 IKEN 1 -

HURHETURE B V1 5 0L GPIO o B 574
VERE: BRI R TR SO, 1/O B I BB o ST A

12.2.1.3 WAE AR E
i XA B R ThEERT, /O i A ZE BN B I Shie i AR 8 (HEME B FIR ), 1M
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B N BB A% 5 G B O T S A
AR ZCHC B VRIS T I GPIO A (R4 B 247

12.2.2 AMEBIHIECE

BRI T A g T BE AT AR ThEE, BT LS VO i K FC AN .

F 37 TMR (195 IR E

TMR 3] [ A=A 1/0 % O Fc B
T PHEIE x FrHIAN
TMR1_CHx
iy LG TE x He 2
TMR1_CHxN kM TE x e S H 5
TMR1_BKIN EIEE TN RSN
TMR1_ETR AN i S TN FEHH
IS ARIMIE x VAL TIN
TMR2/3/4_CHx
oy LG TE x He 2
TMR2/3/4_ETR A i B e N FrHAN
FH% 38 USART (15| I &
USRAT 5[ mE /0 S HECE
AT He &2 H 5
USRATx_TX
X0 L[]S AR HEH &2 H
A TR TN R
USARTx_RX
e 30 T F B AR KA, W{EN GPIO
USARTx_CK EiEZ 5= e300 5 H %
USARTx_RTS T At 4 o) 3 5 H %
USARTx_CTS T 3 TN LR
% 39 SPI {5 L &
SPI 5[ BHE /0 % A AL B
FA Hed 5 H %
SPIx_SCK
MAE VEATLTIN
A0 T AR S AR et 2 %
A TR A TN LR
SPIx_MOSI
] B PR X i) B 2R A2 A5 = 3 5 H %
T B 10 X ) A 2/ AR 5 KH, AT{EN GPIO
40 T AR S AR TN R
SPIx_MISO
A A AR et 2 H
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SPI 5| BB /0 ¥ O E B
TSP RO AR e R, ATHIE GPIO
TSP L AR e M 452 PR 4
B Mot /%Iiﬁu)\iigiﬁ;iiiﬁu)\ifrﬁ’
SPIx_NSS FEPE 3 MESRUNSS i 452 PR
Rt KF, WHEN GPIO

FHs 40 12S 5] T E

12S 5 j EE /0 ¥ A&
EXX 50 HE3 2 FH 5
12Sx_WS
N 5N PEALTIN
FER R
12Sx_CK
N 5N PEALTIN
KILEDS HE3 2 FH 5
12Sx_SD D N e A PN s
- VTS jZ”rH E DA TN A
ThifA
FHEI HE3 2 H 5
12Sx_MCK
MR AH, AI{EN GPIO

s 4112C 15| CE

12C 5| EE /0 % T E
[2Cx_SCL 12C I FHIRE %
I2Cx_SDA 12C %¥ THm S Mt

FHs 42 CAN 5| R &

CAN B[ /O 35 DR &
CAN_TX Hed 2 5
CAN_RX RSt N R R TE TN

k% 43 USBD H15| HIfC &
USBD 3|} /O 35 DR &

USBD #EE i (i fEf5, 51 < B shER RN USBD Uk
o

USBD_DM/USBD_DP

AXHEHTAIER, hEE. KEESMH.

T 44 SDIO 15| I &
SDIO 5] /0 ¥ O HCE
SDIO_CK HE3 2
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SDIO 3 /0 ¥ O B
SDIO_CMD e 2 H %
SDIO[D7:D0] A% 52 A
FH% 45 ADC/DAC 15| BB &
ADC/DAC 5|} /0 ¥ O &
ADC/DAC B

12.2.3 EMHTIREE

ROk, RERNM A, SISO DBOAKZIEE, SRR R EE

M SR AR D RE, R BRI, HinT LGS 2 DI RE .

{BAT AN BENI T RE

B T EALRE, AT R AR T W i 1, B EC 51 s, AT BAAE

51 P iz A h s ) g

o

51 I 52 P Th A A0 R e S - 2 DL HdiE T
12.2.3.1 0SC32_IN (OUT) EB|MEE A GPIO

ERA AR REA H Voo (EHAIEGL T, 24 LSECLK R #% < M, H5|
Jifl OSC32_IN/OSC32_OUT #J LLF{E@EH 1/0 1 PC14/PC15, EJ LSECLK IjfE
o T 110 k.

12.2.3.2 OSC_IN (OUT) B|MIEEE N GPIO

E/0F 100 IR E2E =g, P arbUEd W E AFIO_REMAP1/2 (& H & L
FAE /0 Bl E FAE4), LU HMEE 1/0 () PDO/PDA i 28 A B4R 7% 28 5|
Jif1 OSC_IN/OSC_OUT 5. Bk, PDO Al PD1 ANAE FH ke A= 4h s v it ]

12.3 A2 b

FiHs 46 AFIO & 17 s bk e 5t

FHES i R -
AFIO_EVCTRL T A 0x00
AFIO_REMAP1 S E U B A 7R 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 7R 3 0x10
AFIO_EINTSEL4 A0 H T B A AT A 4 0x14
AFIO_REMAP2 2 E UL B A AT AR 2 0x18
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12.4 FHHBIEERD

X} 75 {7 4% AFIO_EVCTRL, AFIO_REMAP1/2 il AFIO_EINTSELx #4755 #:1F
i, B SEFT T AFIO I B . APB2 Ahstinf B E 25 17 2=
(RCM_APB2CLKEN). ZiLl5 (32 fir) 77 IR I LEAME T A7 45

12.4.1 FE4HEH S HF2 (AFIO_EVCTRL)
A Hhk: 0x00
S AME: 0x0000 0000

Bri, B RIW ik
WO x (x=A...E) 5|ly (y=0...15) (Portx Piny Select).
B T 5 A EVENTOUT 155 1051 .
0000: i%# Px0

0001: %+ Px1

0010: %# Px2

0011: &3 Px3

0100: %+ Px4

0101: #%&# Px5

0110: L% Px6

3.0 | PINSEL | RW | 0411, jif% Px7

1000: i%FF Px8

1001: #%$% Px9

1010: %4 Px10

1011: #%# Px11

1100: & Px12

1101: i%#% Px13

1110: %+ Px14

111 %3 Px15

R I x (x=A...E) (Portx Select)

P T4 % EVENTOUT 135 o .
000: #E# PA

6:4 | PORTSEL | RW | 001: 4% PB

010: ¥ PC

011: i%$¢ PD

100: %+ PE

FVFFEH i (Event Output Enable)

0: Z&ib

7 EVOEN | RW I 4. s ¥ iy l2f EVENTOUT #3425t PORTSEL[2:0]#1 PINSEL[3:0]i%
E B3 1 x 51 y.

31:8 R
12.4.2 BHEBGTHFFR 1 (AFIO_REMAP1)

sk 0x04
HAi{E: 0x0000 0000
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hrig

B

D)

SPIMRMP

RW

fid & SPI1 ) NSS. SCK. MISO £ MOSI &M (SPI1 Remap
Configure)

0: WA EIUH
NSS—PA4, SCKPA5, MISO—PA6, MOSI—PA7
1. FEWLE
NSS—PA15, SCK—PB3, MISO—PB4, MOSI—PB5

I2C1RMP

fic & 12C1 1) SCL 1 SDA E Mt (12C1 Remap Configure)
0: A HBAS

SCL—PB6, SDA—PB7
1: FBRS

SCL—PB8, SDA—PB9

USART1RMP

R/W

fic B USART1 (1) TX F1 RX B4t (USART1 Remap Configure)
0: %A HEHLG

TX—PA9, RX—PA10
1. ERL

TX—PB6, RX—PB7

USART2RMP

B E USART2 11 CTS. RTS. CK. TX 1 RX EHLff (USART2
Remap Configure)

0: WA EMS

CTS—PAO, RTS—PA1, TX—PA2, RX—PA3, CK—PA4
1. FEHU

CTS—PD3, RTS—PD4, TX—PD5, RX—PD6, CK—PD7

5:4

USART3RMP

R/W

B E USART3 1 CTS. RTS. CK. TX f1 RX EHLf (USART3
Remap Configure)

00: V& A HEBRS

TX—PB10, RX—PB11, CK—PB12, CTS—PB13, RTS—PB14
01: FB5 B

TX—PC10, RX—PC11, CK—PC12, CTS—PB13, RTS—PB 14
10: L/EH
1M: SEAEMY

TX—PD8, RX—PD9, CK—PD10, CTS—PD11, RTS—PD12

7:6

TMR1RMP

TiC B SE I B 1 HEIE 1 & 4. IN ZE 3N. ik (ETR) HIRIZ4E
i\ (BKIN) EWAF (TMR1 Remap Configure)
00: A EWt
ETR—PA12, CH1—PA8, CH2—PA9, CH3—PA10, CH4—
PA11, BKIN—PB12, CH1IN—PB13, CH2N—PB14, CH3N—
PB15
01: #Formsft
ETR—PA12, CH1—PA8, CH2—PA9, CH3—PA10, CH4—
PA11, BKIN—PA6, CH1IN—PA7, CH2N—PB0, CH3N—PB1
10: JTE/EH
1M1: B
ETR—PE7, CH1—PE9, CH2—PE11, CH3—PE13, CH4—
PE14, BKIN—PE15, CH1N—PE8, CH2N—PE10, CH3N—
PE12
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HrHg 2R RW i3
Fic B e A 2 fliE 1 & 4 FAAlk (ETR) EmUE (TMR2
Remap Configure)
00: VA IR
CH1/ETR—PA0, CH2—PA1, CH3—PA2, CH4—PA3
9:8 TMR2RMP rw | 01 FBATEIRAS
CH1/ETR—PA15, CH2—PB3, CH3—PA2, CH4—PA3
10: #5 H Weht
CH1/ETR—PAO, CH2—PA1, CH3—PB10, CH4—PB11
1M: SEATEMUT
CH1/ETR—PA15, CH2—PB3, CH3—PB10, CH4—PB11
e B SE N 2% 3 IIEIE 1 %2 4 =Y (TMR3 Remap Configure)
00: WA EBLUF
CH1—PA6, CH2—PA7, CH3—PB0, CH4—PB1
01: TAEH
11:10 TMR3RMP RW | 10: #Brmst
CH1—PB4, CH2—PB5, CH3—PB0, CH4—PB1
M. SERPUY
CH1—PC6, CH2—PC7, CH3—PC8, CH4—PC9
VE: EUARIE PEO _EiY TMR3_ETR.
AL B R 25 4 HiEIE 1-4 EBUT (TMR4 Remap Configure)
0: &H HEBL
TMR4_CH1—PB6, TMR4_CH2—PB7, TMR4_CH3—PBS,
12 TMR4RMP R/W TMR4_CH4—PB9
1: SEARL
TMR4_CH1—PD12 , TMR4_CH2—PD13 , TMR4_CH3—
PD14, TMR4_CH4—PD15
e EMU AR PEO _F#) TMR4_ETR.
BCE CAN1 ) CAN1_RX #1 CAN1_TX HEWU} (CAN1 Remap
Configure)
00: CAN1_RX Wit 3] PA11, CAN1_TX s3] PA12
14:13 CAN1RMP RW | 01: FZfEH
10: CAN1_RX Wit #] PB8, CAN1_TX Wi 3] PB9 (AEEH T 36
FEV R 2
11: CAN1_RX Wi #| PDO, CAN1_TX Wit #] PD1
It & PDO/PD1 Wit OSC_IN/OSC_OUT (Port DO/Port D1
mapping on OSC_IN/OSC_OUT Configure)
Bhrhfe HAEE T 36, 48 Al 64 5| BIfE3: (PDO A PD1 H B
15 PDO1RMP R 100 ﬂtﬂﬁ@%ﬁ%ﬁ, ANLE B,
0: “ANidk4T PDO A1 PD1 (1) 2 BLb
1. PDO Wi} #] OSC_IN, PD1 Buif%] OSC_OUT
LR EIRG A% HSECLK i (R %iz1T T W EBI 8MHz AR
Fies), PDO A1 PD1 Al AW ] OSC_IN Al OSC_OUT 5| .
16 ¥
BLE ADCT yENFH AT il EWs (ADC1 External Trigger
Injected Conversion Remapping Configure)
17 ADC1_ETRGINJC_RMP | RW

0: ADC1 iENEHsMN AR5 EINT15 A%
1. {18
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hrig

B

D)

18

ADC1_ETRGREGC_RMP | RIW

licE ADCT #UN 4 4 infi & B (ADC 1 External Trigger
Regular Conversion Remapping Configure)

0: ADC1 #UIAHaf stk 5 EINT11 AHIE
1: {RE

19

ADC2_ETRGINJC_RMP | RW

B #E ADC2 vENFLH 4l Wt (ADC2 External Trigger

Injected Conversion Remapping Configure)
0: ADC2 iENFHISME A5 EINT15 A%
1. fRE

20

ADC2_ETRGREGC_RMP | RIW

BCE ADC2 #3441 fid ) BB (ADC2 External Trigger
Regular Conversion Remapping Configure)

0: ADC2 #NIA:Hl stk 5 EINT11 AHE
1: fR¥

21

3

22

CAN2RMP

R/W

fic Z CAN2 ] CAN2_RX fil CAN2_TX #EWeiff (CAN2 Remap
Configure)

0: JoHWLGS

CAN2_RX—PB12, CAN2_TX—PB13
1: EWRGS
CAN2_RX—PB5, CAN2_TX—PB6

23

(23]

26:24

SWJCFG

fic B H 472k JTAG (Serial Wire JTAG Configure)

Fic B SWJ FNiiE: & FH ShRER) 1/O 2 AE R 11O B2 318 1/0, i&
FiF GPIO M RMEN, XA Rl RS GRIZLERr, iR
B D -

SWJ (Hf74k JTAG) X Hf JTAG 5 SWD Vjjir] Cortex 1)1
H, RGEFEALERERVIRS 2 EH SWJI HBA IRER D)6

000: €4 SWJ (JTAG-DP+SW-DP)

001: 5¢4 SWJ (JTAG-DP+SW-DP) {H¥H NJTRST

010: <M JTAG-DP, J5H SW-DP

100: <[] JTAG-DP, k4] SW-DP

He: LIEH

31:27

(73

12.4.3 SRR B AR ERE T 73 1 (AFIO_EINTSEL1)

% itk 0x08

S Ar{E: 0x0000 0000

hrig

Y S

R/W

iR

15:0

EINTx[3:0]

RW

PR T ZE x (EINTXO %1 A ¥ (x=0...3) (EINTx Input Source Select)
0000: PA[X]5]

0001: PB[x]3|#

0010: PCIx]3!

0011: PD[x]5|

0100: PE[x]5!| i

HAth: AW

31:16

(3
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12.4.4 S B ANTRIE B A 748 2 (AFIO_EINTSEL2)
fRfsHidt: 0x0C
S A{H: 0x0000 0000

BLi YN RIW [P

JERFEAMER LR x CEINTX) fi AJR (x=4...7) (EINTx Input Source Select)
0000: PA[X]5|

0001: PB[x]5! i

15:0 | EINTx[3:0] | RW | 0010: PC[x]5

0011: PD[x]5I

0100: PE[X]5| i

Foft: fRER

31:16 RE

12.4.5 AR A\ JRIEREACE /7% 3 (AFIO_EINTSEL3)
A Hbk: 0x10
S A7ME: 0x0000 0000

B vy R/W R

AN IZ x (EINTX) fIAJR (x=8...11) (EINTx Input Source

Select).

0000: PA[X]5|

0001: PB[X]3I

0010: PC[x]5I

0011: PD[x]5|

0100: PE[X]5

HoAth: R

31:16 R

12.4.6 SMERH WM AVRL IR 75 4 (AFIO_EINTSEL 4)
fRfsibtt: 0x14
EAi{E: 0x0000 0000

AR Z2y i\ R/W iR

BB RWIZE x (EINTX) fiAIR (x=12...15) (EINTx Input Source
Select).

0000: PA[X]3]|

0001: PB[x]3|

0010: PCIx]3!

0011: PD[x]5|

0100: PE[X]3|

HAth: AW

31:16 N

15:0 | EINTx[3:0] | RW

15:0 | EINTx[3:0] | R/W
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13 ENHRHER
131 RiBEWR. EE#HR
Tl 47 RIEEW. H5#HA
H3C R PR HEXHEE
FERT 2 Timer TMR

EE4T Update U
R Request R
HF Event EV
EGEIN Capture C
b Compare C
19)-3 Length LEN

13.2 ENBRINRFEER

FEARRZS P, — 3L N =2RE & mPUEnS & WA E N SR AR A E
ey CETIER S REUHEE N S B = id) .

T E I 23S T BT B I R A I A E I B I ThRE, e I B A DU SR/ B
BOBIE, SCRPERThRE. NSRS H LT RE . R R DA B RN HE Th RE, 2
—AN 16 SrAT BAA] B/ R B e I 2

i 2 I SR R DI RE b s € I g g B, B R AR IETE S A B IE A
. MEETIRE.

I HE A TE I 282 — AN R BESEDUE R DR BOA AN LR E R 25
PR AL B I Ay S R AR
Rt 48 U ENEN SR EEER

TH BRI RR e 2 18P e B 2
R — TMR1 TMR2/3/4
T 16 £ 16 fir
T S s 16 fir 16 fir
I 2 BT T WL
TR GRS TN
U 55 gL 55
iy N\ E 4 4
JEIE 3R L g s iE 4 4
i HH E 7 4
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WH BRI RGeS B AR A
H M @ TE 34 0
774 DMA iR AL AL
PWM A =l
B8l Bkt l f
SR 1l i LR A 5 fq f
FEX A l 7
ST BARE
i 49 51 IE XRE
e s #id
TMRx_ETR JE I A% X SNBSS S

TMRx_CH1. TMRx_CH2. TMRx_CH3.

SERT#8 x JEIE 1/2/3/4

TMRx_CH4
TMRx_ChyN SE I 3% x EL AN i IE y
TMRx_BKIN SEIS #% X 55
i 50 WHRE 5 E AR
et 30
ETR TMRx_ETR 4 & 15 5
ETRF BN Ak R D B
ETRP S Ak R 7 A
ITR, ITRO, ITR1 P ik A
TRGI I i fh A ) WS 542 o) 8 ) Ak A SN
TIF_ED SE B B A N I 1 A
CK_PSC I3 AT
CK_CNT THER I
PSC o) ids
CNT R
AUTORLD SEYE e gt
Tix, TI1 JE I 24
TIXF, TILF, SE I S N\ BT
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£ ik
TI1_ED RELE PNk < el
TIXFPx, TI1FP1 JE I AR A JE B
ICx, IC1 DA ETN
ICxPS, IC1PS LN RIS
TRC fih A At 3R
BRK MEAF 5
OCx, OC1 SE I 4l ) Ll
OCxXREF, OC1REF MRS EES
TGl figh 2 e
BI AN ZE v iy
CCxl, CC1l AR/ LE
UEV B
UIFLG S Wb &
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14 ‘W& ENFHE (TMRL)

141 f&isr

e E I A DA BE BT Ly, ISR Ao i BB R N ST e, &
316 AL B S E AR . mUE I S BB IR SN T AN
e EEILU R TSRS DR A SETIRE,  SEIE & A AL

14.2 FERHE

(1>

(2

(3>

(4>

(5>
(6
(7>

(8

www.geehy.com

I BT

® 1Erds: 16 ARy, WICAE B, RO, R SR
® TSR 16 A R FE T4 AT g

o FAIHHEE: 16 M E S I

® [ EEHINAE

I B 3%
® AL Bl
LY
G i
P A A

BRI RE

® ¥ Iife

® PWM I A CRkihFE e A, S5 thill &)
® it dsEs M

iy HL B T R
PWM #i Hi A X

e 1)y L A
Lk A 5

AN HANBE X N
SEIF ThfE

FZEThARE

SE I 25 ) 2 A ) 4
® TN &2 1A H] LAIR] D M
® SCRFEFMEAL FPES

ob W AT DMA 15 sk 34

WS GBS B R, HEEBERIEI
il R A HEE RS =1k, AR
el s

R ERSLIPNE RiE

Pagel00



14.3 SZHER

Bl 21 e I o 45 T AE 1]

eSS

AR R

TMRx_BKIN [

TI4 [ TMRx_CH4
TMRx_CH4 [ F——— TIxFP3, :
wEmeE  [TIxFP4 el S b | TMRx_CH3
EENE [ 1o e -
TMRx_CH3 01 T3, \ TMRx_CH3|
I I
1 I
! ]
I
TMRx_cH2 [ 11z, TIxEPT . i

0c:

EHE | 11.ep I10x OXPS _y{im it/ HLRHOORER] (oo || itk L ITHR G
niaeE 1XPR 7o 125 |0CxN, - TMRx _CHx
T™Rx_CcH1 [} »f [T ALY T

;OR BRI ETRF

A

CNT

e —N
BHEXHETER J s

I TRO————» LLER CK_ONT
| R )
| TR1————»
ITRZ————» ITR Tueef
Ti2rp2| ERER
ITR3————] — &R
CK_PSC
ETR RN SRRt - PSC
TMRx_ETR [ F—— ;}ggﬁg ——TRGL Tty ik pzit ]
ETRE, | SN EBAS
T12FP2 =2 TRGO »
HibErf g8/
PIERAT 4R CK_INT R mfgaﬁm DAC/ADC
R T

14.4 ThEeHid

14.4.1 WepyRiERE
o R E I 2% — AT DU R i

PR B
2K H RCM H] TMRx_CLK, RISEI a3 A< S B BRah i B, 44k ik S d2 il s
U543 S s CK_PSC il P EERT £ CK_INT 3K .

SRt BRI 1

Sk 5 I 2% s N OEIE TI1/2/3/4, Gt itk 13 ik DG 28 s i fi % A3
5, RPN, AR TR, HHEIE 1 AL T
W BRSO I 7 A e 1 ik A5 5 304 T 2B AR B DL JS 1AE 5 2 TIMF_ED
5%, BRI TIF_ED XS5 . Fealif2& PWM N R ek TI/2 fi N .
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AR AR AR R, 2

KBTS ED (ETR) e iPEkse. 728 I LURNES, fidfmk
IR, ERBIMBAIERIAS, iR i AR

SEL Y2 17N

WE e 2 TAE T M, I Bhya A HAh e i 28 I A5 5, BEi B R ach e
W, BT LLSEZIE I g% TR [E) 20 B e . A R A e I 28 T DA AR 5 I B8
TEAL JEEh. 1E 1R .

14.4.2 WH3EEIT
F S A B R PR O A DU S A A

TR Z AR (CNT) 16 fif

HEhEREH T 7% (AUTORLD) 16 fif

Wiy #ies (PSC) 16 fir

EEH TGS (REPCNT) 8 fif

BRI R UE N 2R .

T3 CNT

1 R E I 25 R R TR TR 3 = R RO
® i) it Hhiat
® i itk
® P AR

I i EE R

I A E ] A AR 2 (TMRx_CTRL1) Hff) CNTDIR £z, % My b it-Hok
o

B BER AT ) B, TREER AN O FRAA A L AR — Nk
WELaH 1, —HER S (TMRx_CNT) {5 A3 HEE#
(TMRx_AUTORLD) MIfEAHSERS, THEES PN O FFaaTHEL, it =2k —A
THEES M) B R, Hh A3 ERENE (TMRX_AUTORLD) Z£HT 5 A
6

MR, S AT, N BRI T AR A EEEN
ST TR AT AR AT AT G20 DX R 23 Bl B BT o AT L I T 2 4% ) 2 A7 9
TMRx_CTRL1 ) UD £7, %1581t

TEDyE BT, Oy 1B 2 R
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eehy

SEMICONDUCTOR

K 22 [ BN, 0y 1 82 R
| | |
CKJSCM______________
CNT_ENJ : : :

PSC=1
ckeny — Ll Ll L
| : |
|
.H—ﬁ%g%:ﬁ%% § : § Hnannnnnnnn
l : /
| | I
l l
THEES L : |
i i
FHEY ! : !
I I
PSC=2 ! H ﬂ ﬂ ﬂ ﬂ
CK_CNT : !
I I |
| | |
| | |
l |
RS ERSR ! 0024 >< 0025 >< 0026 >< 0000 >< 0001 >( 0002 >< 0003 ><
| | |
| | —
l l
TS : : !
o
BEEM T :
) R
i e B ] A (TMRx_CTRL1) 1f¥) CNTDIR £z, & A T4
o

DR AL T A RO, TR A E B E 2R E (TMRx_AUTORLD)
FREE A T, SRR — KT g i 1, — Bk O B, M EER S E T
M (TMRx_AUTORLD) FFisit%, 5 ubRIRE &7 A — AN s 7 i 3
fF, AzZhEREHNE (TMRX_AUTORLD) 232515 A,

TR N, PR EAE, e, EETBR TR AR, A EERN
T AL AR AT SR S5 i X O S 8. v A B TMRx_CTRL1 ZF {745
) UD 7, 2515t
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eehy

SEMICONDUCTOR

Bl 23 [ MR, O 1Bk 2 B

| | |
CK_PSCJ_|_|_|\I e T T
T T T
| | |
CNT_EN | | |

PSC=1
ok oNy —— b b bbb L
: l '
|
-H-;ﬂ%%%:ﬁ%% g : B annnaanna
i l .
I I L
L
VR Crpintan : : a
i i
BHEH I : !
| —
PS0=2 LT L]
CK_CNT } |
| | |
| | |
| | |
| I \
HHHREES i 0002 >< 0001 >< 0000 >< 0026 >< 0025 >( 0024 >< 0023 ><
| | :
| | ]
l l
g it ; ; -
l l
EHEL ! |
H O F R
B A A A (TMRx_CTRL1) Hf) CNTDIR fiz, W& A Xt 55
o

YT EAR AL T A e S, TS A O FRUR IR EaH R B B R E
(TMRx_AUTORLD), #RJ5 M HBERFIIME (TMRX_AUTORLD) A T4k
30, PAWAER; fEm Eirgust, SihEEs ey (AUTORLD-1) I 24—
THEGES ERRSEAs FE R RSy, tHEESIE 1 B 22 A — AN MR
ks
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eehy

SEMICONDUCTOR

Bl 24 Frout SR, O 1 Bk 2 B

oo —| | | |
UL UL

PSC=1
CK_CNT
| | [
|
|
|

THER I

EHEH T} - (W
PSC=2 o ﬂ ﬂ ﬂ ﬂ ﬂ . ﬂ

i

eIt 0003 X 0002 >< 0001 ><: 0000 >< 0001 >( 0002 >< 0003 ><
|
I

|
[
|
|
|
|
I I
| |
|
HHE T | a !
| |
| |
l l
| |
| |
|
|
|
I

THER R

EHEM

BERE 1% 3% REPCNT
78 LA 5 I A b A B H R REPCNT, s 3¢ B 1 78 3 A/ 52 I 2%
ORA DA EE N FEAEN, HEm AT AR, s goe e 2t e,
RN E S S AEE, SR Ent s kA I TR, RoA s S Sas

N O A 7= A A
Blhn, W SR R E NS R AR AL B TR SR e A SR A, RO R
wEE 0.

AR ) BB, R T E R TR TR, B TR ) B R
AUTORLD I, K4 Edidff, thif ERHEESME S 1, BRI ES TSN
{608 O I &7 A BB F A F

BIFE R A N+1 A (NOYE R EERED B/ R A s et
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Kl 25 [ BT, BEE REPCNT=2 [l 7

CK_CNT

THHCE I

B

o gk PSC

PSR A 16 010 FLRERTARRRAG, e T LU TSRS RO BB AT 1~65536 2
FUERHAIOSM (il TMRx_PSC ZF47 281D, St SM35UR (I 644 2 ) 1 4
% CNT i BUMIB BB, R .

14.4.3 AR

BMAFPOEIE

e ZE I A DU SZ A SR LB, RNl R/ LA B TE AR e
— AR R AR A

FERNTEFRT, BB A5 5 o DB I &3 B SNER SR T1/2/3/4 3N B el ia iy
L S AN AN DEBEES ARG HENTSOEIE , 340 S T A AR X N R R AT A7
we HRERERRE, THEEE ONT MBS S U IR A A7 4% COx o fEHEA
AR T, BoiEad Wrmes, Mol 2 /b FAsr — ol
Ko

NI

www.geehy.com

NI SR AR SR AN A, FF HL AT AR - i) (R FR e R B AR ) R AR sp 1), o] B
KBy S QAR E ko), . R NG W R H I T g $
i, TMRX_CCx A fras =it 2 Uar i, FBPIREST 78
TMRx_STS 1) CCIFLG 14 E 1, #1H# CCXIEN=1, fH£p=/E i,

EHEIN Sl N IR/ e N3 971 0] N B SN B e el = A DA EPR Sa Ve
LIk PN ETHEE I,  HPomiE I BT, RS Ol it
I THEs CNT MM 2B BAF ARl SR A A7 8% COx o, [AIIN &b NS 3Ry, 2
WAk 25 FE e s — kAR, A0 T UL AR, AR A ETRER, RAER
TUAHER, THEEE CNT B & B OBUF AR T3 4745 COx 1, BRI GE N4l
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RAWT, BRSSO, E i o & A5 B UK E S B .
14.4.4 HH B

oy b A — I )\ R . vR4E, UCHCHEIE x N i . UCECH @ x AT
RS BREE . SRV R MmECAE . PWM1 A1 PWM2 #:5K, i
TMRx_CCMx 251723 1 1) OCxMOD A it &, 76 % H b sor 2 ] DLz il S
ST

i L BN

ot LAy, eI 88 AR BK P RO E L B SRR NI R R T DA A

TR R E AN Y LU A A AR E AR A, i i TMRx_CCMx #r /743
(17 OCxMOD fo Al A # TMRx_CCEN 27 4725 1) CCxPOL £, i )% th
AR R T R B B

£ TMRx_STS 27 8%h () CCxIFLG=1 if, 115 TMRx_DIEN 2 7.5% i ff
CCxIEN=1 7=/ hlif; TMRx_CTRL2 274734 H1(f) CCDSEL=1 /=2 DMA i K.

14.4.5 PWM ¥y HiE,

PWM #5552 I 285 0t mT DU kb 5 5, Hodb (55 ik 58 2 i bL A 3
174% CCx MiftivhE, JAMAZEH HshE 34 AUTORLD HIME HLE

PWM & A4y 9 PWM A58 1 1 PWM A58 2, PWM A% 1 f PWM Bzt 2
A3 AT BRI ) R VR AR gt SR PWM AR 1 A i R 8 CNT 194E
INF LB ZF A7 4% COX IME, S AR, SxZ .
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Geehy

SEMICONDUCTOR

7,76 PWM1 #558 R s
K 26 PWM1 [ b it-$oi = it

=5,AUTORLD=

% H CCx

AUTORLD ————————

-

CCx

OCXREF

) ~ TR A

27 PWMA1

AUTORLD —

OCXREF

I Fr &

Kl 28 PWM1 1 duf 58

|
|

[ I
|

|
4 A

AUTORLD ———

CCx
OCXREF

Pagel08
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eehy

SEMICONDUCTOR

PWM # 5K 2 A SR it-ds CNT HE /N T LU A f74% CCx [I1E, far i e &0
o mRZ

#H CCx=5,AUTORLD=7,7E PWM2 #= T I 7 1&
K 29 PWM2 [f] b4 = i it 1K

|
AUTORLD ————-——— :__ -
|
|

OCxREF ~ ———

Kl 30 PWM2 [a] | i ok 2 i Fre 14

|
AUTORLD — — |
|
I

CCx  ——f--

O0CxREF —

| | | |
AUTORLD -__:__ Ll I_

-—=-
[
|

OCxREF P

14.4.6 PWM g AR,
PWM iy NS 0 N R — e 491
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PWM i AfZ, A THMFP1. THFP2 &3] T WA R4 hl 28, ATLLH RENiE
i TMRx_CH1 fl TMRx_CH2 fit N, HFEZE 5H CH1. CH2 MiskaF4%.

1E PWM AR, PWM (55 A TMRx_CH1 BEN, (552 Mk, —
LA & S, — g R AN G b ARG E T R BRCE R, i
= B B A IR A .

e, MBS A R B B A (TMRx_SMCTRL #7745
SMFSEL fi7)

K 32 PWM g A S 718

T

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

TMRx_GG1 0003

TMRx_GG2 0005

IC13#3k | G243k |C1H3k
1C253k BRMTEE A
RSN AL EWEE
TMRx_CC1 TMRx_CC2

14.4.7 BRKMHER
Bk b A N i b ATt R R RR RS O, B PWM et A 2R 51

BH TMRx_CTRL1 Z17 8% SPMEN ik ik i, ¥ aah)E, E4
KT HEMZATA — @M EUGRk i, R4 B e T e b
G AN AR PWM SRS .

Fk R AR I R P — B B IR S, PR AE AN K TE AT EE Ik, SRR TE] E
TMRx_CCx ZF 72 FIME & s 7ERS THEU 30 R 2B/ i (8] 4 CCx, ik 56 B N

AUTORLD-CCx; 7EJdit#i =t~ ZEm i) 7]y AUTORLD-CCx, k% A
CCx.
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K 33 kiR = R R

AUTORLD — — —;
L

CCx  ———f————-

<— tPULSEﬁ: toELAY

O0CxREF

0Cx

14.4.8 BFFE28xT4 BT K IH
PLR B A7 28 25000 8 I 284 MU I BT, VR4S B S MRS A2 T Re iR,

(1>  TMRx_CCEN #Ff##H1[*) CCXEN. CCXNEN £
® CCxNEN=0. CCxEN=0: XAfiit Cirigkil, TRCRE
® CCxNEN=1. CCxEN=1: Ffjafiit Ciriffge, EwEHt)

(2) TMRx_BDT 74745 '] MOEN £
® MOEN=0: #HBR
® MOEN=1: izfTH#iz

(3) TMRx_CTRL2 #FFf##H1[*) OCxOIS. OCxXNOIS fir
® OCxOIS=0. OCxNOIS=0: ZSHi (MOEN=0) FEIX J5 4 B 7A
0
® OCxOIS=1. OCxNOIS=1: ZHI (MOEN=0) FEX J5 4 B 7A
1

(4) TMRx_BDT 71745 1] RMOS fiL
® RMOS [N IS ST EAMNEE ., @i #iEiTElT (MOEN=1),
EN 2% AR TAE (CCXEN=0. CCxNEN=0) =i T{f (CCxEN=1.
CCxNEN=1) %M~

(5) TMRx_BDT #fi#s ) IMOS fiL

® IMOS N HIFASEE: XM EANEE. &SRB (MOEN=0).
FERT A TAE (CCXEN=0. CCxNEN=0) ={ T.ff (CCxEN=1.
CCxNEN=1) f&#L R

(6) TMRx_CCEN % f7#5/f) CCxPOL. CCxNPOL {7
® CCxPOL=0. CCxNPOL=0: #iHi#tt, mH FH%
CCxPOL=1. CCxNPOL=1: #i#ett, KEFH%

T B T s T A A A AR R R
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K 34 s T 1 A A7 s 45 R R A

CCXEN/CCXNEN=1 EES
RMOS=1 {
COXEN/COXNEN=0 SEPIRES /TR (o f state), HithH3 T B4R
M, fd R
_ MOEN=1
run modeiZ{THER
CCXEN/CCXNEN=1 EEHL
RMOS=0 {
CCxEN/CCxNEN=0 output disable, #itHZEIL, #HiH0
<
output disable, fiithE 1L, F7EIEXHRIE L T
IMOS=1  CCxEN/CCxNEN=1 WA (ZRMETN), FEXFEWE, REHEHE
FEEFOIS
MOEN=0

\ idle mode TR,
CCxEN/CCxNEN=0

- output disable, #ith 21k, SE7EFE X HAIEIALO,
IMOS=0 q  CCXEN/CGxNEN=1 FEXIEWE, REH L REFO0SI

CGXEN/CCxNEN=0

14.4.9 RZEThEE
R 2 B 5 PR N I B B A AN S N2

Forf TMRx_BDT # 47 #% ' () BRKEN £i7 7] LU RER -2 RE, BRKPOL £z fic & 41
R NG 5 IR

FAER AR, AT DR AR S il A7 RS B ik b5 5 BT
Bl 35 AN ZE S I Fr

' [ IS

|

| | |
|

|

OCxREF '
|

|

|

|

|

|

[

|

|

|

|

|

0Cx
CCxPOL=0, 0Cx01S=0

0Cx
CCxPOL=0, 0Gx01S=1

0Cx
CCxPOL=1, 0Cx01S=0

0Cx
CCXPOL=1, 0Cx01S=1
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14.4.10 H kB AIFE X HEA

AN RO I a4 1, R SUE N S =AM EE . $EASEIX
I IA) T A CEL AR A AR S, i DR E EAM P R 15 5 AR A 2. AR &
IS A 2 i L e DA SRS PR i SE X I TR

i & TMRx_BDT #7251 DTS {7 1] LAz HIFEIX [ HE 4L ]
K 36 i AL X PR E ANy

AUTORLD — — ———

cx -----rF—---------—-—-7Tt--—"-—-—-——-——-"—-"—"—-"—-"@/M"—-"——-"‘7y-—"—"—"—-"——-

OCxREF . —_—

Delaytime Delaytime Delaytime

| : : | : : : :Delaytime
o - - o
o ] o ] o | =
OGXN iDeIaytime| iDeIaytimeI :Delaytimel i Delaytime
I I I ! I ! I I
I I I ! I ! I I
14.4.11 55 )% R

s AR R TR B A SR, B AR R T L 2 i ) AR B LT
® TMRx_CCMx 27 17-2% 1) CCxSEL=00,#%E CCx i Ak
® TMRx_CCMx {74 f] OCxMOD=100/101,% € i #] OCXREF 155 K
TC3A BORAS

TE PR P ATS TH 2 7= A A N AT DMA 13K
14.4.12 gmigasi O

Gt it s 1% VR AR 2 T2 — AN 7 R B A A I B, R i a4 DL,
T 3R AN AT — ELARR i d AL

PR AR OB 7RI
® il i%® TMRx_SMCTRL %7788 SMFSEL £, A LABERE T4 8%
7E T @IE/TI2 JEIE AT, B RINAE T A TI2 B4,
® il i%® TMRx_CCEN #{7#¢ff) CC1POL f1 CC2POL fir, LAk
BT A TI2 FIR .
® il i%E TMRx_CCM1 ZF{7asth ¥ IC1F Fil IC2F £, W LLEHZ 75
AT IRV -
PRI T A TI2 o] DAE I Bt as 8 11, THEUE e T FI TI2 &
T IR AAYS R G (S S TIMFP1 A1 TI2FP2 K Rk AR IR S
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RIE T A TI2 NG S, ATk A7 945 5

o RAEHNAE T FIB AR, B a2 1A B/ R
©® KB %72 TMRx_CTRL1 1) CNTDIR W& N R (% A )
P H 2> B it CNTDIR).

THEER O R SR AL T B
Bl 51 0T S A E G AR

B RLH {FE T 13 UEE TI2 735 £ TR TI2 v
A 5 1 = fi& = ik =i i
LT 1 S o O 1 G O 1 7 o I 1 M w7
T TR 1 My O T S G O 1w o IR L O
BePARit] Tt | R [ o o G I 1 R 4
T TR L1 o G I [ M w7 4 R G I M o -

HRERIKIG B A as ] LA AR D AR L 5 MCU &R, Pt DU A bR okt
G fith i 1 22 Bl i b e e B0 K045 5 SR I e 75 90

76 B sE g v
¥ IC1FP1 w3 T
4 IC2FP2 it 2] TI2
IC1FP1 11 IC2FP2 #iA [ AH

BN S TE L THRE AR BFRIRA 3K
fERETHEAS

K 37 G as 5N v i A SL

T

TI2 —

|
|
|
|
|
|
|
waE
|
|
|
|
|
|
|

il

|

j_.L

Bl 24 T AATEAC TS, Wi TI2 B BT, tH s A 4.
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K 38 ICTFP1 JAH 1A 2 i -4 1 A S 471)

N ]
[ [ |

T
I
T2 — |
[ I
! I
I
I
I
I

L

Blan: 24 T AFARHEPE, TI2 &4E LA, s m 4G
14.4.13 MER,
TMRx 5 I 25 1] LLEAT A5 1 fid 2 R 25
o S
o |
® il KA
A% B TMRx_SMCTRL &7 284 ] SMFSEL {7 Rk i%E &M A L.

SMFSEL=100 & B, SMFSEL=101 ¥ & [ 14###:{, SMFSEL=110 ¥ &
R

OB, R — MRS, RIS 2 WAL, e
MAKIA (TRGD M_ETHEEH A S, I A A7 B
5.

T, S R R T H ATR IR, SR AN

R, — BN, B L (REZED, HEE
R BRI AR R

MRBGAR, PR RE BT AL M L OSEE, SRR
EFHEE ARG, SR SR B

14.4.14 SER 28 H %
TMRx &N i) 28 0] L E A E RSB e i) 88 2 (A i [F) 2D el ik . 75 Ele 8 — AN E
R i o - W B I 1= 1 0 (e = WS
8 IS A A0 T AR U ] Dok MR e i 28 FTH B s i T BAL . B3l 5 b Rt
I

-
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Pl 39 sEmf & 1 32/ A4 1

FER R MR
TMR2 TRGO _
T |_xakiEns HELn Ts=001
TMR1
——— e T 15010 Witz
TMR4 TRGO ITR3 | <o
E: ¥ >| TS0
TEE I 28 FIEFAT DL
® K —NEMEE N — A A A AR T S
® [ MEMGHMERE T B —EAA
® [ ENGHIEFEME I A EAA
® JH /g A Re A Iy — AN E I A%
® JH— MM A R L PN E I A
14.4.15 A DMA 53R

SE I SR AR P AR S 2 A o B

® FUNIEfF GRHEEs B/, THEERILA D
fil A GHEES B3 71k ARk A

)
o flik/ L
)

MG SHINFAF
Horp— ey ep b A 7] U4 DMA TSR, 30H R 1TH03 0 e v el 25 1k ok

DMA i#3R .
14.4.16 Y RER,

TMR1 A DAZE R FACE, 85 b 24k 8 T4, Bk T DBGMCU_CFG

ZFA7EER TMR1_STS 7.,

14.4.17 FEAMFEFRT B B OCXREF 55
I Th B R T LR PWM

fE—/NMEEF, H ETRF %\ H s P OCXREF KIS 5 BT,
I %17 2% TMRx_CCMx 1 OCXCEN KA % 1, OCXREF 135 & {5:4F 1%
BB — IR R A,

s TMRx B+ PWM A3, SRHISMNERfl A o Aiids, RS s 2, =
ETRF fi A\ mEilt, @il iz & OCxCEN=0, #iihii] OCXREF 15541 Kl
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K| 40 OCXREF It ¥ K&

|
|
|
|
|
|
|
|
|
ETRF |
|
|

OCxREF
J0CxGEN=0

—

B TMRx B+ PWM S, KIS A T A, SIS AR 2, =
ETRF fi A\ mEiit, @il ik & OCxCEN=1, #iiif] OCXREF 15541~ K.

41 OCXREF i} /7K

ETRF

OCxREFJ

O0CxGEN=1 |

14.5 B HHEBST

TR FOE NS A A A WU B A 16 A Sk (kb)) .
g 52 i JUE N F A7 A7 Uk R

FHERAL iR i Hhik
TMRx_CTRL1 P B A7 2R 1 0x00
TMRx_CTRL2 AR 2 0x04

TMRx_SMCTRL AR A ) 27 A7 A 0x08
TMRx_DIEN DMA/H B4 58 25 47 2% 0x0C
TMRx_STS RETFAE 0x10
TMRx_CEG P A e A B AT R 0x14

TMRx_CCM1 R A A7 2% 1 0x18
TMRx_CCM2 IR/ AT A7 A 2 0x1C
TMRx_CCEN TR/ AL R 25 A7 0x20
TMRx_CNT THEAR A A A 0x24
TMRx_PSC T3 2y A7 2 0x28
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FRA ik % vk
TMRx_AUTORLD EEIER S ¥ 0x2C
TMRx_REPCNT BRI 0x30

TMRx_CC1 SR N 0x34
TMRx_CC2 JHIE 2 SR/ R A AT A 0x38
TMRx_CC3 JHIE 3 R/ LR A AT A 0x3C
TMRx_CC4 JHIE 4 R/ R A AT A 0x40
TMRx_BDT FIZEFIFEIX 25 A7 4% 0x44
TMRx_DCTRL DMA #4125 f7 2% 0x48
TMRx_DMADDR B DMA Hiht 2577 4% 0x4C
14.6 FFHEIIBEHER
14.6.1 #H|FHFRE 1 (TMRx_CTRL1)
PmFs k. 0x00
SAMH: 0x0000
ALHR B RIW #iid
{fRE %% (Counter Enable)
0: Z&i1k
0 CNTEN | RW | 1. féf
SE ISR B N AN Bl TR RIS R, B I R A
51 ashe i TIE: BB AMAEERN, S 1.
2% -3 (Update Disable)
T EAE A 542 AUTORLD. PSC. CCx /=4 TE ik B IHA .
0: RVEFHMH (UEV)
THEARE R ¥
B UEG 1i7;
AR 1) 85 7 A 1 5T
1: ZEET
FHiER¥E (Update Request Source Select)
WRAERE T W E DMA,  SERTEE () 7= A SE B el DMA 53R, @it %
S AT I AN [ 1 5 3 i SR U
2 URSSEL | RW | 0: %88 Fiial Fith
wHE UEG fi;
T AR A ) B 7 A
1: PP FRE T R
{fifE B ik, (Single Pulse Mode Enable)
FEAERIEAER, PTRCRRIE A T R, £9Ek CNTEN
3 SPMEN | RW | £, #51ETHEE, J5 282 P OO aE (1 4 H P
0: %H]
1. flifg
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LI, R FR R/W R
fic & it % #s it #0717 (Counter Direction)
4 CNTDIR | RW éﬁﬁri&%ﬁ‘ﬁégi‘ﬂqﬂ%Xﬂ‘%*ﬁi’i@iéﬁﬁ%%&*ﬁiﬁﬁi AN R .
0: WJ:LJriﬁI
1. W\ N
T et 54 (Center Aligned Mode Select),
b O S W R (e Sl =t T I i e o PR 1| DA i = A T S -
AR R et SRR, S e B ) 5 LL R R W RS AL E 1 I L
T EEe 2R IR (CNTEN=0) I, e daxt 5t
6:5 | CAMSEL | RIW | 00: yEsisi=
01: HLXEFFARE R 1 (FE MR oS, i rd b b R Wibs AL E 1D
10: st 2 (TR Bk 2, S s % b Lh s Wibr S8 1D
11: DXt 3 (FE A B/ i Hnt, S aE 1% B b R bR S0 8
1
TMRx_AUTORLD % {74} H s A4 Z i fi58  (Auto-reload Preload
Enable)
LXK, FEFEBH TMRX_AUTORLD 237 28 i N+ 5 s %
7 ARPEN | RW | ffi; ffREZEAFXE, FEFEM TMRX_AUTORLD &7 F— /N5 #r S5
BN S -
0: Z&EII
1: fligE
B 4345 £ % (Clock Division)
BEIX . BB 2 O MC B B CKOUINT SRR o, J8 I 15 B o rl 3 BE X
S TE] 250 i R A TR 4
9:8 CLKDIV | R/W | 00: tors=tck INT
01: tors=2 Xtck INT
10: tors=4 Xtck_INT
1M: 7%
15:10 ]
14.6.2 EH|FFE: 2 (TMRx_CTRL2)
Wl@i@iﬁ 0x04
ZA{E: 0x0000
LN, KR R/W R
e 3/ LB T2 %, (Capture/Compare Preloaded Enable)
AL CCXEN. CCXNEN. OCXMOD $UE ff1 i As, 2% FFidak
W, BB SIZ e 8w E; MaemdeaEn, RAERET
0 CCPEN RW | COMG &/ Hr, MIMEEMER 3w E; %460 RAE A B 1
TWIERIEH .
0: #EIk
1: flige
1 4
EFRIH R/ LL % HI T Hr (Capture/compare Control Update Select)
INAEAH R R TG 2 B (CCPEN=1) I, H HF T kb o il 4 #
2 CCUSEL RW | TEH.
0: HigdEidi%E COMG i Hr
1: ATLLE N E COMG (8 TRGI LR ETHE B H
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Brig

YN

[P

CCDSEL

R/W

R AR/ LK DMA #53R  (Capture/compare DMA Select)
0: k4 CCx FfFRS, ki CCx 1 DMA i3k
1: MRATFEHELER, ZEH CCx ) DMA ik

6:4

MMSEL

R ER 2R T AT TRGO M55 (Master Mode Signal
Select)

TAETE ER e B B E 5 0 T TRGO, Mz mab7E M H.

5 e i A R 0 B 38 AR, B n] AR s B AR E

K.

000: &fr, EHEERZH/IEAESHT TRGO

001: ffge, EREERZITHEEERESHT TRGO

010: THFr, FHA e 20 EHF4EHT TRGO

011: bk, Faize it a3/ L izl (CCXIFLG=1) R4t —
Ak fE 5 T TRGO

100: [bHAE 1, OCIREF ATk TRGO

101: bR 2, OC2REF HIFfilik TRGO

110: b 3, OC3REF A Tk TRGO

11 b 4, OC4REF Tk TRGO

TMSEL

T % (Timer Input 1 Selection)

0: TMRx_CH1 SIJLER] T fa A

1: TMRx_CH1. TMRx_CH2 Il TMRx_CH3 5| £ 3o 5 2] TI1 %
N

0OC10IS

R/W

fic & OC1 #i 23 R4S (OC1 Output Idel State Configure)

U 7E 24 MOEN=0 I, SZHL T OCIN, Wi OC1 AEIX I [F] 5 ) HLF
0: OC1=0

1: OC1=1

7E: 3 TMRx_BDT %7748 % LOCKCFG higk N 1. 2 8¢ 3 I, %A
N

OC1NOIS

R/W

i B OC1N %t 45 APIR#& (OC1N Output Idel State Configure)
IXFE2 MOEN=0. SEILT OCIN, RiZm OCIN FEX B[] 5 i HL PR
&

0: OC1N=0

1: OC1N=1

7E: 2 TMRx_BDT %778 § LOCKCFG figk ) 1. 2 8, 3 I, i%fr
ENIRCEe

10

0C20IS

B E OC2 it =R & . 2% OC10IS fiL

11

OC2NOIS

i & OC2N #ith = MR Z&s . 2% OC1INOIS 47

12

0OC30Is

R/W

B OC3 #i i Z WK . % OC10IS fiL

13

OC3NOIS

R/W

fic & OC3N #it = WIRAS . 2% OCINOIS iz

14

0OC40IS

fic & OC4 fir i = HIRAS . 5% OC10IS fir

15

TRE

14.6.3 MHERZEHFHFEE (TMRx_SMCTRL)
fmFZ k. 0x08

2A{E: 0x0000

www.geehy.com

Pagel20



AL,

B

R/W

[P

2:0

SMFSEL

RW

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
{E; Wi CTRL1_CNTEN=1, 4 4iss B4t N S i 4 ok sh .

001: Zmiastizt 1, MWiE THFP1 K F, THEEE TI2FP2 Kihisit
.

010: Zmigastiz 2, RHE TI2FP2 [F T, {HE037E TIMFP1 (KL isit

011: ZwiDasti=X 3, RIEH —MESWHMABT, THEEE TIMFP1,
TI2FP2 (il it %k .

100: B, MECER SRS TRGI B EFHEES G &
B, LA AR E S

101: [, MBECER 23 7E R E] TRGI & P E S, JH3hiH4L
PR, UL B TRGI K B P 45 1 -0 88 TAF . B E TRGI &
TESE, gke:T1E; ARSI TH4E.

110: fil s, MARER 2 7EIE] TRGI 1 ETHEE S 5, Bt
BTAE.

1M1 SRERINHP R 1, k8 TRGI () ETHAE S 1 AR IR Sh 1 5 2
TAE.

(3

6:4

TRGSEL

R/W

PR {55 (Trigger Input Signal Select)

AT BEGAE RSB B = AR AR VRSN, Z7E SMFSEL=0 B 24
000: Wb ITRO

001: Py ITR1

010: W#EBfA ITR2

011: Wi’k ITR3

100: JEIE 1 AL NEE TIF_ED

101 I 1 385 € 24 TIMFP1

110: I8 2 JEW S BT 25N TI2FP2

1M1: sl (ETRF)

MSMEN

RW

{fifeF/ MBI, (Master/slave Mode Enable)
0:
1. fHREI/ MR

11:8

ETFCFG

RW

Jic B Ak % wE Y %% (External Trigger Filter Configure)
0000: ZERHUER: A%, LA fors KAE
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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AL,

B

R/W

[P

1110: DIV=32,
1111: DIV=32,

BEAE

KRAEBR = I S5 A IDIV; JERKE=N, & N NS4 —A

13:12

ETPCFG

R/W

ETRP 5.

ETR (4MflRIN) HIE

00: ZEFTH T A0S 5

01: ETR{ES 2 40
10: ETR1E5 4 4340
11: ETR{5%5 8 240

Jic B R fk {5 5 4> 4Tiss  (External Trigger Prescaler Configure)
S G N ETRP, ETRP [ff5 5 4%
% 7& TMRXCLK S 11 1/4; 24 ETR SR id s, 222 id 7 keI

14

ECEN

RW

0: Zkik
1: fligE

fFges R s 2 (External Clock Enable Mode2)

¥ B ECEN {7 5k #4130 #1130 1 %% TRGI #8:5] ETRF A4 HF
fER; MBS (AL, T1HE. iR ar LS b it 2 [R5
H, Bt TRGI AREZER] ETRF; 44N AP 1 A4 it
2 [EHERERT, AR AN ETRF.

15

ETPOL

R/W

fic B Ml fuk & W (External Trigger Polarity Configure)
ZAL AN R ETR &5 KA.
0: AhEfik ETR AJAH, mFalk T 2L
1. AMBiMA ETR A, IRAEFBUR BEIA R

14.6.4

Fh% 53 TMRx A il fi & 2 4%

MR 2%

ITR1 (TS=001)

ITR2 (TS=010)

ITR3 (TS=011)

TMR1

TMR2

TMR3

TMR4

DMA/H Wi f8 & 772 (TMRx_DIEN)
Wl@i@iﬁ 0x0C
SAi{E: 0x0000

Brig

2K R/W

D)

UIEN R/W

{EBESE ¥ ¥ (Update Interrupt Enable)
&

. AR
AN

-~ O
o
F_

i

(aay

CC1IEN | RIWW

e R/ LU @IS 1 Tl (Capture/Campare Channel1 Interrupt

Enable)
0: Zxik
1: fligE

CC2IEN | RW

e/ L @I 2 ik (Capture/Campare Channel2 Interrupt

Enable)
0: #Eik
1: ffife

CC3IEN | RIW

fffE R/ GEIE 3 Ik (Capture/Campare Channel3 Interrupt

Enable)
0: Zxik
1. flifg
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Brig

B

D)

CC4IEN

R/W

e R/ L #H I 4 Tl (Capture/Campare Channel4 Interrupt
Enable)

0: %11
1: ffifE

COMIEN

RW

f#ifit COM i (COM Interrupt Enable)
0: #xib
1. flikE

TRGIEN

R/W

iM% h i (Trigger Interrupt Enable)

BRKIEN

UDIEN

R/W

{8 ¥ DMA 153k (Update DMA Request Enable)
0: %&b
1: flikE

CC1DEN

R/W

{ffE 3R/ LLGEIE 1 ) DMA %K (Capture/Campare Channel1 DMA
Request Enable)

0: %I

1: ffifg

10

CC2DEN

RW

{fifEd 3R/ L E IE 2 /) DMA %>R (Capture/Campare Channe2 DMA
Request Enable)

0: ZE1k
1. flifg

11

CC3DEN

R/W

i e 3R/ L GEIE 3 19 DMA i3k (Capture/Campare Channe3 DMA
Request Enable)

0: #ik
1: flifE

12

CC4DEN

RW

{ffE 3R/ L GH I 4 /) DMA #%>R (Capture/Campare Channe4 DMA
Request Enable)

0: ZEik
1: flife

13

COMDEN

R/W

{fiBE1) DMA i3k (COM DMA Request Enable)
0: 251k
1. flifg

14

TRGDEN

{fifEfi % DMA i53K (Trigger DMA Request Enable)

- O

=
= &

15

14.6.5 REFEE (TMRx_STS)

fmFsbt: 0x10

2A{E: 0x0000
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B/ B R/W D)

PR HEAE R bR B AL (Update Event Interrupt Generate
Flag)
0: WA KT HEfF i
1. RATER ST
TR AU FE R R R S E R I AA AL, P AR R AR, 1A
FHEEAEE 1, S 05 TR AR = A S5 A DU 550
(1) TMRx_CTRL1 %7 &1 UD=0, T Hasife -/ Ttk
I 7 A S A
(2) TMRx_CTRL1 #f£25 1) URSSEL=0 #1 UD=0, Hc&
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
e I A Ao [
/L EEE 1 P WThRE (Captuer/Compare Channel
Interrupt Flag)
LR ILEOEE 1 BB Ve
0: JTILALKAE
1: TMRx_CNT fJ{H5 TMRx_CC1 HI{EAH VLA
LR ILEOEE 1 BB VRN
0: WHKRKEMANRIK
1. RAFNGR
RS R T E 1, W LLERERAE 0 Bk
TMRx_CC1 #7475 0.
R/ L BGEIE 2 kR & (Captuer/Compare Channel2
2 CC2IFLG RC_WO | Interrupt Flag)
%% STS_CC1IFLG
PR/ BGEIE 3 kR & (Captuer/Compare Channel3
3 CCS3IFLG RC_WO | Interrupt Flag)
%% STS_CC1IFLG
PR/ L BGEIE 4 kR (Captuer/Compare Channel4
4 CC4IFLG RC_WO0 | Interrupt Flag>
%% STS_CC1IFLG
77 COM He: kR & (COM Event Interrupt Generate
Flag)
5 COMIFLG | RC_WO0 | 0: & COM Fiff=4:
1: COM A W25 i o
74 COM Hif 5, ZAHMME 1, HHEE 0.
P iR FAE R AR & (Trigger Event Interrupt Generate
Flag)
6 TRGIFLG | RC_WO0 | 0: &A KA fil kS5 iy
1 AR A o
KA R RN, AR 1, B 0.
PR EFAE PR E (Brake Event Interrupt Generate
Flag)
0: WHKREMEHM,
1. RARZEFM
MAEBMNERWER T, A mEEEE 1, BRI, "Ll
B HAEE 0.

0 UIFLG RC_WO0

1 CC1IFLG RC_WO0

7 BRKIFLG RC_WO0
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BLis B RW R

8 RE
R/ GEiE 1 EE R bR (Captuer/Compare Channeld
Repetition Capture Flag)
0: WA KEETHIRK
9 CC1RCFLG | RC_WO | 1. k4@\EE I
THEERE R FRE] TMRx_CC1 #4783+, Bt
CCHIFLG=1; RA LilE g ic B v ARk, iz il &
1, BAHE 0,
TR/ GmiE 2 EE bR (Captuer/compare Channel2
10 CC2RCFLG | RC_WO0 | Repetition Capture Flag)
%% STS_CC1RCFLG
PR/ omiE 3 EEMiPbRE (Captuer/compare Channel3
11 CC3RCFLG | RC_WO0 | Repetition Capture Flag)
%% STS_CC1RCFLG
R/ GmiE 4 EE MR E (Captuer/compare Channel4
12 CC4RCFLG | RC_WO0 | Repetition Capture Flag)
%% STS_CC1RCFLG

15:13 R

14.6.6 =EHIEM44E TS (TMRx_CEG)
fmFzHbdlk: Ox14
SA{E: 0x0000

ALHR 2R R/W R
P #AT (Update Event Generate)
0: Ik
1 WIGRATHEER, AR A
0 UEG Wl bR 1, B O,

R PEEH SRR, TR EER S 0, (HEBIIMALA
AR o ANSRAE A T RO T U SR &3 I TMRX_AUTORLD BIME; ik
PSR sy = W N e [ B s W e 3T A O

FEAE R/ L GE IS 1 B4 (Capture/Compare Channel1 Event
Generation)

0: LR

1: PR R/ LR A

AR 1, T E 0 0.

1 CCIEG | w | AnRdiE 1 Ak T4 AR,

2 CC1IFLG=1 i}, #mHE¥E 7 CC1IEN F1 CC1DEN A7, 7= A= kH B 1)
H T FI DMA 53R .

WNIEIE 1 AT AR

IR AR B A5 7E TMRx_CC1 788+ FLE CCAIFLG=1,nRix
WHE T CC1IEN F1 CC1DEN £z, M= A tHRIf 4 Wl DMA 153Kk ik
B CCHIFLG=1, WIFHEME CC1RCFLG=1.

FEA R/ LU B EIE 2 B4 (Capture/Compare Channel2 Event

2 CC2EG W | Generation)

%% CC1EG ik
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LA 2R RIW Eiiibu
PR SR/ LGl IE 3 4t (Capture/Compare Channel3 Event
3 CC3EG W | Generation)
%% CC1EG #fiid
PR SR/ L GEIE 4 4% (Capture/Compare Channel4 Event
4 CC4EG W | Generation)
%% CC1EG #fiid
PR IR LU ) B i $4E (Capture/Compare Control Update Event
Generate )
5 come | w | %
12 PEAERIR/ LR TR
AL EE 1, B E B 0.
: COMG iz R 78 F A H (138 18 20
PR F4% (Trigger Event Generate)
0: ik
N L R Y
AL EE 1, A3 0.
PR A EME (Brake Event Generate )
0: L
Tl OBEC W g
AL EE 1, A3 0.
15:8 (735
14.6.7 HIRILBHEXFFSH 1 (TMRx_CCM1)
fmFehtk: 0x18
S A7fE: 0x0000
Al i@k CCxSEL AL E Em 28 A% A Gk st (D . %517
s G AL AR FHE R A AR I AR, R — M B A R AT (1)
DIReEAF . FFAEas ) OCK fiik 1 iEiE i BN R DiRe, wF i
ICx ffiik [ i E R AR T RE .
i EE AR K
DL, £ FR R/W HhiiR
PRI IR/ L@ E 1 (Capture/Compare Channel1 Selection)
ZALE ST N BT T LA RO ER N 5
00: CC1 iHiE At
1:0 | CC1SEL | RW | 01: CC1 i AN, IC1 BSHE T L
10: CCHIBIE NN, IC1 WUAE TI2 b
11: CC1IEIE NN, IC1BEFE TRC I, L TAELE RN
W AR IEIE SR (TMRx_CCEN #7783/ CC1EN=0 i) A5,
i A A EL @I 1 (Output Compare Channel1 Fast Enable)
0: %k
2 OC1FEN | RW 1. e
A P SR R A 3R A O A A B N S 1
i fE4 H EL A iEiE 1 724k (Output Compare Channell Preload
Enable)
S| OCTPEN R o sk miatonte, JBALRR S A TMRx_CC1 E iM%, 25 1k
EH
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(e

vy

R/W

Eitipy

1. FHWEEIIR, @dRTEN TMRX_CC1 Zifa MBUE, ~1E/~4
SRR .

e BRPGN 3 it HaEiE R B i, A A RERE . A

SE R A A A B O, DUE Sk P B0 (SPMEN=1) T, FTLMEH] PWM

B, A AN 2 B T ORIt Pl

6:4

OC1MOD

RW

fic B %y Eb 4@ E 1 #5320 (Output Compare Channel1 Mode Configure)

000: ¥4l %ith L& OC1REF Jissm

001: DCHECI % B A . 1H50Es CNT [ Fldm 3 Lh i 27 fE 28 118 CCx 4=
VCECRS, s5R# OCT1REF Jyim i P

010: UCHCH 4t BOUMK. THEUES BRI 3k Db 43 25 A7 35 (W 8 R AE LT B
5] OC1REF Ak H

011: DLECHT B0 HE . P58 M A0 38 bL 4 S A7 2 B & A VR RS, %%
OC1REF fyHF

100: safHH k. 58%] OC1REF Mk H-F

101: smilHH vE. 58 OC1REF v P

110: PWM #ix0 1 CHEEE < LRUER B o m, Bk

111: PWM 8230 2 GHEas > bh e B v, B2

W MR 3 it HAEIE A O I, A R RERR ISR 1

PWM #5538 1 F1 2 1, OCTREF HA1E EL 45 5 ol 33 it LU s =0

VR R A e 5] PWM B 38

OC1CEN

R/W

i BEH H L4838 135 (Output Compare Channel1 Clear Enable)
0: OC1REF % ETRF fi A\f0il.
1.t lE] ETRF A &P, OC1REF=0

9:8

CC2SEL

R/W

iBiE 2 B (Capture/Compare Channel2 Select)

AL E SCT SN B ) DA SGE BRSNS .

00: CC2 iBiE A%t

01: CC2iBiENMIN, 1C2 MLbifE TI2 1

10: CC2BIE NN, 1C2 WLbHfE TI1 I

11: CC2 BIE MM, IC2 BLTE TRC L, X LAETEN il RN
VER . AN BIE LI (TMRx_CCEN #77£%5/f) CC2EN=0 It})
5.

10

OC2FEN

R/W

Heid A fsdar B EL i@ 2 (Output Compare Channel2 Preload Enable)

11

OC2PEN

RW

i EM H L e85 2 420 (Output Compare Channel2 Buffer Enable)

14:12

OC2MOD

RW

Hih bR IE 2 #8 (Output Compare Channel1 Mode)

15

OC2CEN

RW

Rt M IE 2 HLEE RS (Output Compare Channel2 Clear Enable)

BAFHAEN:

B,

Z2y i\

R/W

ik

1:0

CC1SEL

RW

PE R N3 IE 1 (Capture/Compare Channell Select)

00: CC1 @i Nt

01: CC1@ENFA, IC1BHTE T L

10: CC1 i NN, IC1 BL7E TI2 k

11: CC1IBIE NN, IC1 BEHE TRC L, X TAETE Nl HA
R AR IE LR (TMRx_CCEN 27 /2939 CC1EN=0 i) ]

r—

5,

3:2

IC1PSC

R/W

Hic B 4 N\ JH$RIEIE 1 #i208iK 1 (Input Capture Channel1 Perscaler
Configure)

www.geehy.com

Pagel27



Brig

YN

R/W

[P

00: PSC=1

01: PSC=2

10: PSC=4

11: PSC=8

PSC 2T 1, & PSC MNdfHilk — UKhigh.

74

IC1F

R/W

fic B 4 N\ JHCEIE 1 38 %s (Input Capture Channel Filter
Configuration)

0000: ZEFHyEM S, DL fors KAEE
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
KFEAZR =52 BT 2R EMAE/DIV; PR A E=N, FoR® N DNFEM44—
ANBEAE

9:8

CC2SEL

RW

W3R/ L BB IE 2 (Capture/Compare Channel2 Select)

00: CC2iBiE Nt

01: CC2iEE NN, IC2 Mif7E TI1 &

10: CC2 i AN, 1C2 WUFAE TI2 |

11: CC2 BIENHIN, I1C2 B TRC L, {XTIELE P ERM AN
R AN EIE A (TMRx_CCEN 7717 %3#) CC2EN=0 i) ]
5,

11:10

IC2PSC

RW

IiE B g N\ i3RI 2 T4 7 ((Input Capture Channel2 Perscaler
Configuration)

15:12

IC2F

RW

Wi B S A\l IE 2 8% (Input Capture Channel2 Filter
Configuration)

14.6.8 HIRILBBEAFFE 2 (TMRx_CCM2)
{}F?]ﬂ:zf@,ﬂt 0x1C

HA{E: 0x0000

BV CCM1 %47 Bk .

iy LR
LR B R/W iR
AR/ LG 3 (Capture/Compare Channel1 Selection)
10 | cesseL | rRw ;i{zfégﬁ%);iztiﬂﬁﬁﬁ DYSSit=2ING) R
01: CC3iiE AN, IC3 BS7E TI3 I
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BLHER 2 RIW iR

10: CC3#IE NI, IC3 MAHTE TI4
1. CC3EIiE NI N, IC3 M7 TRC L, A LAEEN AR
WA ARG XN (TMRx_CCEN 27725/ CC3EN=0 Itf) 7]
5.
B R LU ECIEIE 3 (Output Compare Channel3 Fast Enable)

2 | ocaren | rw | % A1
1. ffife
A P SR e A 3R 5 A HE o A A B N S (D

op /T ST, ok .

3 OC3PEN | RW 5 Rt L @8 3 T3 %, (Output Compare Channel3 Preload
Enable)

6:4 | OC3MOD | RW | M & % thdiE 3 £2:8 (Output Compare Channel3 Mode Configure)
i BEH H L4838 3 75/ (Output Compare Channel3 Clear Enable)

7 OC3CEN | RW | 0: OC3REF 4% ETRF #i A5,
1.t lF) ETRF A &P, OC1REF=0
Yk PimiE 4 £ (Capture/compare Channel4 Selection)
AL ST N 7 TR DA BGE BEAR N 51
00: CC4 iliE At

98 CC4SEL | RW 01: CC4 @Jﬁjﬂﬁ}\, IC4 Mi7E TI4 L
10: CC4 M ¥, 1C4 BLHTE TI3 £
11: CC4@IE NN, IC4MGHTE TRC b, (U TARTE s A5
HE: EAAEEIE MR (TMRx_CCEN 7577 8% CC4EN=0 ) ]
5.

10 | OC4FEN | R/W | B fdifefa i thiiliE 4 (Output Compare Channel4 Preload Enable)
11 OC4PEN | RW | ff g% H Lt iiiE 4 8¢ (Output Compare Channel4 Buffer Enable)
14:12 | OCAMOD | RW | At &t beliE 4 #x0 (Output Compare Channel4 Mode Configure)
15 | OC4CEN | RIW | {fifk#iHidiE 4 thiGEF: (Output Compare Channel4 Clear Enable)

NP
DL, 2R R/W HhiiR

PE R N/l 3E1E 3 (Capture/Compare Channel3 Select)
00: CC3i#iE N
01: CC3iHiE AN, IC3 WU TI3 L

1:0 | CC3SEL | RW | 10: CC3 @i A%, IC3 BHH{E TI4 I
1. CC3 @I NN, IC3MGTE TRC I, N TAELEPHAUR N
VR AR EIE I (TMRx_CCEN 2#4£ 52 CC3EN=0 I5}) 7]
5,
fic B 4 N\ JH 3B IE 3 7051 (Input Capture Channel3 Perscaler
Configuration)
00: PSC=1

3:2 IC3PSC | RW | 01: PSC=2
10: PSC=4
11: PSC=8
PSC 2T 7, & PSC MMMk — kI3 .

ST X

7.4 IC3F RIW Eﬂﬁ%u)\ﬁiéﬁ@fﬁﬁ 3 JEP %% (Input Capture Channel3 Filter

Configuration)
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boig | &% | RW [P

W IR/ LU iE I 4 (Capture/Compare Channel4 Select)

00: CC4 ithiH Jyfin t

01: CC4i@iE NN, IC4 MLGHAE TI4 |

9:8 | CCASEL | R\W | 10: CC4@i& NN, I1C4 WLsH7E TI3 £

1. CC4 BIE NN, 1C4MS7E TRC L, L LIEEN AN
A AR EE LA (TMRx_CCEN 27 f£%3H) CC4EN=0 i) ]

r—

5.
110 | 1capsc | R T B iy NG 4 T4 7 ((nput Capture Channel4 Perscaler
' Configuration)
15:12 ICAF RIW Hic B f A\ 3RIEE 4 3% (Input Capture Channel4 Filter
’ Configuration)

14.6.9 #HIR/ILLBMEREEFFE: (TMRx_CCEN)
PmFe k. 0x20
S Ai{E: 0x0000
DL, BFR RW R
ffifEI R/ L i5@iE 1 fy il (Capture/Compare Channel1 Output
Enable)
IR/ ECEE 1 B E v
0: ZE ik
0 CC1EN | RW | 1: FF/afth
IR/ ECEE 1 B E R
A PGE T IHEESIE CNT 2 & Refii 3k X TMRx_CC1 #F {748
0: ZEibHl3k
1. TPk
o B iR/t isimiE 1 Hy Akt (Capture/Compare Channel1 Output
Polarity Configure)
CC1 iEER B % i
0: OC1 & HFEM
1 CC1POL | RW | 1: OC1 K FH K
CC1IiEER B RN
0: ANRAHM: EFF ICT BESIENMR M FRES
1. RAH, @R IC M AE SR il R B R 5
E: ARPYONN 2 B 3 B, A AR A
fE R SR/ L iREIE 1 AN (Capture/Compare Channel1
Complementary Output Enable)
0: Zkik
1: PR
W/ BGEE 1 Mg AR M (Capture/Compare Channeld
Complementary Output Polarity)
3 CCINPOL | RW | 0: OCIN &L P2
1: OCAN fRHFH L
E: ARPYONN 2 B 3 B, A ARRR A
ff eI R/ EL il iE 2 fi il (Capture/Compare Channel2 Output
4 CC2EN RW | Enable)
%2% CCEN_CC1EN

2 CCINEN | RW
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BLi B R/W D)

il B il e/ L 5 m i 2 fr B, (Capture/Compare Channel2 Output
5 CC2POL | RMW | Polarity Configure)

%% CCEN_CC1POL

eI/ L iGmiE 1 AN (Capture/Compare Channel1

6 CC2NEN | RW | Complementary Output Enable)

2% CCEN_CC1NEN

T B R/ Ll 2 BAM AR M (Capture/Compare Channel2
7 CC2NPOL | RW | Complementary Output Polarity Configure)

%% CCEN_CC1NPOL

ffifEI R/ L i%@iE 3 fl (Capture/Compare Channel3 Output
8 CC3EN R/W | Enable)

%3 CCEN_CC1EN

o B iR/t icimiE 3 Hy Akt (Capture/Compare Channel3 Output
9 CC3POL | RMW | Polarity Configure)

%3 CCEN_CC1POL

fE eI SR/ thiimiE 3 B AN (Capture/Compare Channel3

10 CC3NEN | R/W | Complementary Output Enable)

%4 CCEN_CC1NEN

BC 8 R/ th il 3 B AN Ak (Capture/Compare Channel3
11 CC3NPOL | RW | Complementary Output Polarity Configure)

%3 CCEN_CC1NPOL

fHBE S/ L@ iE 4 it (Capture/Compare Channel4 Output
12 CC4EN R/W | Enable)

%7 CCEN_CC1EN

3K/ L BGEE 4 %A (Capture/Compare Channel4 Output
13 CC4POL R/W | Polarity)

%% CCEN_CC1POL

15:14 R

14.6.10 TH R &F 4% (TMRx_CNT)
g Hll: 0x24
HAE: 0x0000

A 2K R/W iR
15:0 CNT RW | i+ 2$%f5 (Counter Value)

14.6.11 B i 2 (TMRx_PSC)
fmAHiht: 0x28
EAi{E: 0x0000
i | %% | RIW ik

T4 s 4l (Prescaler Value)
B B RZE (CK_CNT) =fck_psc/ (PSC+1)

14.6.12 HEhEIEEFHHFHFSE (TMRx_AUTORLD)
{)H?Jﬂ:ziﬂﬁt 0x2C
Hi{E: OxXFFFF

15:0 PSC | RW
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DALY B R/W ETpY
15:0 | AUTORLD | RW Q?E%ﬁiﬁuﬁ (Auto Reload Valuez
H R IE AT, TSN EAT I

14.6.13 ERH#1F 7% (TMRx_REPCNT)
fmFZ k. 0x30
HA{E: 0x0000

ik | & | RIW Hig
BEHE I (Repetition Counter Value)

7.0 | REPCNT | row | HEE I HGE AUy O A SR S, 13tk 3087 L REPCNT $fH
FERTHEG BB NS NHE A E R BB S kAN AT
.

15:8 fRe8

14.6.14 @& 1 IR/ FHFE (TMRx_CC1)
s dl: 0x34
S {E: 0x0000

Ao | Z% | RIW #iid
iR/ L REE 1 $ff (Capture/Compare Channel1 Value)
IR/ LBURTE 1 E AR
CCA & L NFiIRIEE 1 LT See 5y .
FIR/LLBURATE 1 R E v AR
CC1 ALE T I N IR/ L ar A7 3 Bl

15:0 CC1 | RW

R ELEGEIE 1 #9{E CC1 SR HIME CNT AL, £ OC1 L= /Efu {5

S

2t LR T 2 1L (TMRx_CCM1 277851 OC1PEN=0) i}, B AKI%
EESAN Ak R s

2 T g PR A B (TMRx_CCM1 2712 2% OC1PEN=1) It}, B AW
1 S AE 77 A A I R e bR 4 R

14.6.15 JH1E 2 R/ BF 2% (TMRx_CC2)
Mz Hbdk: 0x38
HA{E: 0x0000

Airg | B# | RIW iR
LR 2

150 | co2 | R 3R/ LB iEE 2 $0{H (Capture/Compare Channel2 Value)
%% TMRx_CC1

14.6.16 @il 3 IR/ BHFHF2 (TMRx_CC3)
Shif: 0x0000

brng | B# | RIW iR
50 | cc3 | R 3K/ EL s iEE 3 #{H (Capture/Compare Channel3 Value)
%% TMRx_CC1

14.6.17 IHIE 4 IR/ FHF2 (TMRx_CC4)
fmFE k. 0x40
HA{E: 0x0000
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bing | /¥ | RIW iR
150 | cca | RW 3K/ EL i iEIE 4 $0{E (Capture/Compare Channel4 Value)
%% TMRx_CC1

14.6.18 M| EMBEX %72 (TMRx_BDT)

Az Hbt: 0x44
SArfH: 0x0000

. WAESUERE, AOEN. BRKPOL. BRKEN. IMOS. RMOS #1 DTS[7:0]f%
BT 5R Y, AU ELAEE RSN TMRX_BDT ZF 7 a5 X e 1317 B & o

Brig

YN

RIW

D)

7:0

DTS

W B AN G AL X R 42RT A (Dead Time Setup)

DT AFEX FFLLif e, DT S5a7/78% DTS =AW T
DTS[7:5]=0xx=>DT=DTS[7:0]xTots, Tors=TDTS;
DTS[7:5]=10x=>DT= (64+DTS[5:0]) xTors, Tors=2xTpts;
DTS[7:5]=110=>DT= (32+DTS[4:0]) xTprs, Tprs=8xTbts;
DTS[7:5]=111=>DT= (32+DTS[4:0]) xTors, Tors=16xTprs;
. fR¥% Tors=125ns (8MHZ), JEXI|a]¥ B R :

#iP KA g 125ns, AT i EIEIX I [R] Y6 /2 0 | 15875ns;
i KIS IA] g 250ns, AT i EEIX I [R] Y6 2 16us F| 31750ns;
Fob KAy 1us, AT EABIX I A)E [ 2 32us 2 63us;

FA KW RN 2us, T B SEIX I AV 72 64us %] 126us.

: —H LOCK 45| (TMRx_BDT &7 #sH i) LOCKCFG fi7) #5 1.
283, NWIARASBUX AT,

9:8

LOCKCFG | RW

fic B 4 2 B #20 (Lock Write Protection Mode Configuration)

00: THEFMHRI, WEHEEFHE

01: BUES LRG0 1
A5 N TMRx_BDT # DTS. BRKEN. BRKPOL. AOEN fi fl
TMRx_CTRL2 717 #%f] OCxOIS F1 OCxNOIS {7 .

10: B 5 R Fnl Ryl 2
BN G 1 FIFTEAL, HAREE N TMRX_CCEN 2 f£4
CCxPOL F1 OCxNPOL f7. TMRx_BDT #f7#:f) RMOS #1 IMOS 1.

M. Pl 5 RIPGONRI G 3
RREHNRI 2 METAAL, HAREE N TMRx_CCMXx 177 fE3: 11
OCXMOD #1 OCXPEN fi7..

R ERGEAE, K5 - BiE 5 R 0.

B B A AR T RIS HIRZS (Idle Mode Off-state Configure)
2R MOEN=0, <Ml ¥ CCXEN=0; iZhi i HIR2TE
MOEN=0, CCxEN 1 0% 1, ELEIZMAIFIEUE, SRR

10 IMOS R/W | M,
0: &1l OCx/OCxN %t
1: # CCxEN=1, JRrESBIX RIS Hh o AL (R BPHUE 2 A B
SN, FEFEIX SE A, it R T
fid B s AT T RIS PR (Run Mode Off-state Configure)
IBATIE0HE MOEN=1, JCHIZ& 48 CCXEN=0; ZAL iR 12 7E
» RMOS | R | MOEN=1, CCxXEN B0 1 I, B ZALAF R, o

SN o
0: %%k OCx/OCxN #it
1: OCx/OCxN Sk th TR 1 CRAR AL~ (i 32 A M T B 5D
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Brig

YN

D)

12

BRKEN

RW

ffife A4 hfE (Brake Function Enable)
0: 251k
1. flife
W SRPHAHN 1, A REE .

13

BRKPOL

Jic B R ZE M A (Brake Polarity Configure)

0: MZH A BRK 7EAGH T4 2%

1: A4\ BRK 78 5 H A 2%

He AR EEN I, ENAREAS . SHEAL S B E R E A
APB I SR f5 A REAE -

14

AOEN

R/W

e A% (Automatic Output Enable)

0: MOEN Rk & 1

1: MOEN R AR E 1 BUEE T — AN EHFA A3MEE 1 GRIER
AT

e YRR AN 1B, B REE .

15

MOEN

ffifE PWM T (PWM Main Output Enable)

0: %=1k OCx F1 OCxN #i H B3 sl il i H 25 PR

1: M E T TMRx_CCEN Zi{7#: 1) CCxEN Fl CCxNEN 1, /5 OCx
F1T OCxN i

FIZE 5N S i 5257 0.

e HERAFE 1R AZNE 1 BT TMRx_BDT #2351 AOEN fi.

14.6.19 DMA #=#|% 7% (TMRx_DCTRL)

% k. 0x48
S A7fH: 0x0000

A £ FR R/W i
% B DMA il (DMA Base Address Setup)
XL TE LT DMA TEESARE 0N il (4% TMRx_DMADDR %47
FHAT IS R ), DBADDR & UM TMRx_CTRLA %5 1728 BT 7E Huhil: F+
_ UEEOEEEEA =g
40 | DBADDR | RW | 5509, TMRx_CTRL1
00001: TMRx_CTRL2
00010: TMRx_SMCTRL
75 1585
B DMA R K ALEKE (DMA Burst Transfer Length Setup)
XUEefy5E L DMA TEESAE A T IMARR KR MERrcE, b &imms
PETT LA 16 AL F11 8 fifo
25 TMRx_DMADDR ZA7480], 58I 28347 — G SE k1%
00000: 1 ¥KAL%
. 2 RAEH
12:8 DBLEN | RW 00001: 2 KA&%

00010: 3 ¥KAk%

10001: 18 f&H

FEf R 2 SR

e IE=TMRx_CTRL1 [l (MMHihl) +DBADDR+DMA %5 ;
DMA % 5| =DBLEN

www.geehy.com

Pagel34




hrig

B

R/W

[P

#140: DBLEN=7, DBADDR=TMR2_CTRL1 (MMl FRfr Ly

sk, W TMRx_CTRL1 H3tihk+DBADDR+7, iR T KE 5 NAE T

Pk,

BRI K AAE: TMRx_CTRLA f#y3iik+ M DBADDR JF&H) 7 AN 35

i85

HRAE % B 1 DMA BB KA, Hdlfeint o g4k

(1)  BAEsEIEBE N 16 A, BlESteimed 7 AR

(2) HfEHEIRRE N 8 fAilt, HF—NEFAER IR 25 — A EEE M
MSB fii, 58 ANEAER AR 2 — N AR LSB i, HdR{iAs
e T A2 17E8%

15:13

(3

14.6.20 ELAE K DMA ik & 5% (TMRx_DMADDR)
s ibhl: 0x4C
S {E: 0x0000

HrHR B RIW iR
DMA R KL% %174 (DMA Register for Burst Transfer)
TMRx_DMADDR %5 f7- 25 [¥1 132 805 B AE U7 [ 2 5 B00 AR Hihik fir 76 27 47 98
paivE R (o
TMRx_CTRL1 Hilit+ (DBADDR+DMA & 5|) X4

15:0 | DMADDR | RW | H.rf.

“TMRx_CTRLA1 il 245475 4% 1 (TMRx_CTRL1) FrfE Ktk
“DBADDR’& TMRx_DCTRL %77 e hsE SRl

“DMA % 51" tH DMA HaHEHI Mg, BEELT TMRx_DCTRL %%
#5172 LI DBLEN.
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15 HEAEN3 (TMR2/3/4)

151 &

A FH R I % DA 56 B0 9%, S0 i AR it EL S ThRe, T AR RN &
BRI TERE S R G A b, DU AR B, & —A 16 A A shE R E T
Heas CGRILA L R AR RSO

SE I BN E R 88 Z (R AH B ARSI, BATTAT PLSEEL[E] D g Bt
15.2 FERHE

(1) WEHIT
® FHER: 16 fritHas, WIRAE B R AT SO SR
® i Mias: 16 0l e RE T HiE
® HZERHIEE

(2) WL R

® [T B
LU
AR ik
PR ik

(3)  HIANIRIIAE
® EThAE
® PWM #iA
® Jmitastz LI

(4) HiH g Ee
® PWM i iR
® i il 4 A
® I fik g
(5)  ER 2R AR ) %
® TN % 2 B AT DA 2D RN
® I FZFMEA. FPES

(6) A1 DMA iR 1

EHEMA GHEES L/ REH, s eIihi)
fil R A HEER IR B A1k, AR ALRD
LDAETEIN

far S LR
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15.3 SZHER

Pl 42 38 FH e I 2 45 R HE 18]

TMRx_CH4 Ti4 TIxFP3,
EHEE | Tieepa 1CxPS iéiéxiﬁﬁzxééttiﬁ TN Preen IR
SR > "
113 # IRC,| ~
TMRx_CH3 [ FT——————»
I
1
1
THRx_cH2 [1- Tz, TIxFP1 !
TSRS 1 Le 10xPS iz vae s o
SoR e i ﬁéxﬁg%éttﬁzﬁ&§ﬁﬂj$§ﬁ§|J&P[]TMRX70Hx
TMRx_CH1 [ ] i & RG]

EEHY ETRF
XOR s

et 3 ONT
am;wﬁ§§§—> e

ITRE—— \\111F_eD T CK_CNT
ITRA—————>
| TRA———» ITR TRC N
ITRI————», %» P
—> &K
ETR WERM | _ETRR ETRE Tra | Shames [ OKPSC 1 psc
[ mams WA e sty N
__ TiFP1 SRS
—EIREy 44
TI2FP2 a2 TRGO Hﬁ;ﬁ s
PIERET4H CK_INT — PRIERET4h RS
<Y

15.4 ThEEHiR

15.4.1 BHehyRERE
18 FH 5E I 28— 3 DU AR B R

PR B
2K H RCM H] TMRx_CLK, RISEI a3 A< S B BRah i B, 44k ik S d2 il s
U4 S s CK_PSC il P EERT £ CK_INT 3K .

SRt BRI 1

ok E SE I B8 B B (RN TI1/2/3/4, 2ok Wb de BRI g DL A2 B il 2 A5
5, BRI MBI, R AR TR, FoHEIE 1 NS F T
W R BRI A I T A2 B 1 ik b A5 5 AT I AR B LS 145 5 st & TI1F_ED
{55, BRI TIF_ED XS5 . Fealif2 PWM S\ R aeeh TI/2 fiN .

IR PR 2
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KHTAMBRAED (ETR) L irEdkse. 728, I LURHES, fidik
BNIEREAS, ERPIMBIERIES, TR i A

PR A I

W E R B AT M, ROy AR I S A0 A5 S, U PR AcA e
P, AT LASEILE I e 2 8] R [ A B . AR s I 8 T RO AR 2 I A
ITEAL. REh. F1EsER Ao

15.4.2 RfFEEIT

A FH 7 P 2 L R A i LTS 60 55 DY A B A7 4%
o il ar /At (CNT) 16 iz
® [HZEALU T4 (AUTORLD) 16 1
® FiisrAas (PSC) 16 fif

T3 CNT

A 54000 R o = St
o i LilHiR
o i FIHR
o B

I L EoE

I LB ) A AR 2 (TMRx_CTRL1) () CNTDIR £z, #E My b it-Hok
o

M BER AT ) BB, TREER AN O FRAR A L AR — Nk
et 1, —HEBEES (TMRx_CNT) 15 HEEREE
(TMRx_AUTORLD) MfEAHSERS, TSN O FFaaTHEL, it =2k —A
THEES ) B R, Kb B3 ERENE (TMRX_AUTORLD) 2#£HT 5 A
i

MU N, 2P RS, SR B SRR R T A A A A T P 2%
DR T T LOE I e B P A A7 4 TMRx_CTRL1 i) UD fir, %%
CibE S

TEDE ST, Oy 1B 2 A
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eehy

SEMICONDUCTOR

K 43 ) BN, 0y 1 82 R
| | |
CKPSCMI EpESEREREREpE TS EERE -
CNT_ENJ : : :

PSC=1

ekeny — 1Ll L
! I '
|

-H—%Z%%%:ﬁ%% i : - anannnnnnaﬂ

i l i
| | L
I I

RS : :
-

BEMEY : ! !
| -

PsG=2 T L]

CK_CNT L
|
|
1
|
|
|
|

e s 0024 >< 0025 >< 0026 0000 >< 0001 >( 0002 >< 0003 ><

l_;:><:;___

THER

EHEM

5 T EE R

ERRE BRI 79 (TMRx_CTRL1) w11 CNTDIR fir, #H Jf F it 5okt
R

DR AL T A RO, TR A E B E 2R E (TMRx_AUTORLD)
FREE A T, SRR — KT g i 1, — Bk O B, M EER S E T
M (TMRx_AUTORLD) FFiait%, 5 ubRIRE &7 A — AN s 7 i 3
fF, AzZhEREHNE (TMRX_AUTORLD) 232515 A,

TSI N, PR, SO, B ERE IR T AR A A T I 22
X NG . W ARG E TMRx_CTRLA Zi /a1 UD £, AF b Hr
o
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eehy

SEMICONDUCTOR

B 44 [ MR, O 18k 2 B

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

PSGC=1
KON — | 1 o b bbb bbb
| : |
I : I
I I L
!
TR RS : : -
i i
EHEG : : !
| —
PS0-2 [T L]
CK_CNT | |
| | |
| | |
| | |
i ' '
. ! 0002 'Y o001 0000 X' 0026 0025 0024 0023
I I l
| | ]
!
TSRS : ; -
l l
EHEG ! :
H Juxt SR
B 2 A (TMRx_CTRL1) Hf) CNTDIR fiz, W& A X 55
o

YT EAR AL T A e S, TS A O FRUR IR EaH R B B R E
(TMRx_AUTORLD), %R/ M HBERFIIME (TMRX_AUTORLD) A T4k
30, PAWAER; fEm Eirgust, SihEEs ey (AUTORLD-1) I 24—
THEGES ERRSEAs FE R RSy, tHEESIE 1 B 22 A — AN MR
ks
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eehy

SEMICONDUCTOR

Kl 45 Fraut SR, o 1 B2 B

oo —| | | |
UuuiuiyuuuyyyL

PSC=1

CK_CNT

: |
I : !
| |
e T | a !
I I ] !
I I !
i : : l
| | B |
BHEY |

1T

i

eIt 0003 X 0002 >< 0001 ><: 0000 >< 0001 >( 0002 >< 0003 ><
|
I

THER R

EHEM

i Hias PSC

BN 16 Brff) FLR TR, & T UK ECR T B 4T 1~65536 2
R4 (i TMRx_PSC #FAE88Ksil), 2t 505 I S5 20K 3h 14
5 ONT 1L, BB IS, AT .

15.4.3 AR

A FPOEE
3 72 I 2 DU AL B4 SR/ EE RIS IS, R MR U A G E S SR
— AR AR

FERNTE SR, BB A5 5 s DB I &8 B SNBSS T1/2/3/4 #EN B Sl ia iy
L S AN AN DEPCES SRS BENTSROETE, A4 SR T8 A A X N R R 5 A
B R, THEEE ONT MBS 2 BB AE IR A A74% COx o FEHEA
MIRAT AR AT, 5wt MHTsEsd 2 bEFRET— il
Ko

N FIRDLH
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N IR R IR, I H T DR T I R bR e R S 1 R A %1, mT A
DB kR b ARV A G EATUR B Bk vE), . (eSS B W R B T w4
1%, TMRx_CCx F A7 ds i B qui e, FIRPIRES T A4
TMRx_STS ] CCxIFLG fii# % 1, % CCxIEN=1, {H&A iy,

EiHiE7R LS v NI S e o210 RS O SN B i Aol R P 2D R TR Bava
R LIIEFEBOE N LRI,  HiPomiE I BT, RS AR, it
I THEES CNT HME 2 PR R A4 COx A b AR i, £
WAk 25 FE e g s — kAR, A0 ORI ORI RN A ETRER, KRS
TUAHER, THEE ONT B & B B AR IR A28 COx . BRI FRE Al
SR, BRI A AR R, B R 2 A5 kS S

15.4.4 HrH

fnh be 3 UM R VRSS, ULRCIRHETE x A R T, VLR EE x N6
RS BHFE . SRECATER. BEEIDNE R PWM1 1 PWM2 #5X,
TMRx_CCMx 274341 ff) OCXxMOD 7 EL &, 7Ef s = b m] DU il A5
S .

fH LB A

it LAy, R AR BT ROALE L B SRR R R 2 T A A

MBS FE A S LR AR A AR B AR SR, @I AL 2 TMRXx_CCMXx #1725
[ty OCXMOD {7 il Hi Mzt TMRx_CCEN 277752 f¥) CCxPOL fir, 33l [yt
] A E E S RH P ECE B

7 TMRx_STS #7841 f) CCxIFLG=1 i}, 15 TMRx_DIEN 2377 85 1)
CCxIEN=1 F=/Erhllfi; TMRx_CTRL2 Zf7#5 41 [) CCDSEL=1 ;=4 DMA i&:K.

15.4.5 PWM #yH#EK

PWM 52 272 5E I g ] M 7T LU A KR 5 5, Frp o5 5 A 98 2 i b
fi-ds COx A YE, FIE t B 3 B4 AUTORLD fE HRE .«

PWM % i 522043 PWM B 1 R PWM £5250 2; PWM #5251 Fl PWM A 2
73 AT B RO R o R e SR PWM AR 1 AR an R e ds CNT 19E
N A A COX M, Bt A R, IRz .
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Geehy

SEMICONDUCTOR

7,76 PWM1 #558 R s
K 46 PWM1 [ b it-$oi it

5,AUTORLD=

% H CCx

Pagel143

—_—— Ijl IIIIIII
|
S S
|
|
|
|
|
-—-
|
Rl | - - R | LT __
iing i _
= =
= = _ .=
% =
| = 2
& %
el | &
[ &
E L= R S O
h h
= =
= =
__ o o e
N~ _ o [o0] |
< < |
= ai “
|
|
|
| e s e
| |
L ______ ___
|
| : Bt N
| |
“ ! |
4 | “
z " 5 ! 3
= (&} 4 [+4 H o
2 8 x 2 3 2 g 3
S 2 ° g 2 °

OCXREF
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eehy

SEMICONDUCTOR

PWM # 5K 2 A SR it-ds CNT HE /N T LU A f74% CCx [I1E, far i e &0
o mRZ

#H CCx=5,AUTORLD=7,7E PWM2 #= T I 7 1&
K 49 PWM2 [f] b %o = i it 1K

|
AUTORLD ——————— :__ -
|
|

OCxREF ~ ——

Kl 50 PWM2 [a] | i Hobs 2 i Fre 18

AUTORLD - -

CCx  ——4--

OCxREF

>
(o=
=
o
o)
[
o
|
|
|
|
-t
|
|
=
|
|
|
|
|
|
|
|
|
-—--
=
|
—d_

cx ————p-—-g———

OCxREF I

15.4.6 PWM g AR,
PWM iy NS 0 N R — e 491
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PWM i AfZ, A THMFP1. THFP2 &3] T WA R4 hl 28, ATLLH RENiE
i TMRx_CH1 fl TMRx_CH2 fit N, HFEZE 5H CH1. CH2 MiskaF4%.

1E PWM AR, PWM (55 A TMRx_CH1 BEN, (552 Mk, —
LA & S, — g RS AN G b ARG E T R CE R, i
= B B A IR A .

SR, DBt 2 B B A B A (TMRX_SMCTRL 728 11
SMFSEL £7)

K 52 PWM g A S 18

T

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

TMRx_GG1 0003

TMRx_CC2 0005

IC1##3R 1C24/3k IC13#3R
1 G243k PO R L
RS {EWBIEE EHIEE
TMRx_CC1 TMRx_CC2

15.4.7 BBk
B A R R B 2 PE A H R — R R TE O, R PWM AR SRR

BH TMRx_CTRL1 Z17 8% SPMEN ik ik i, ¥ aah)E, E4
KT HEMZATA — @M EUGRk i, R4 B e T e b
G SN A PWM S

Fk R AR I R P — B B IR S, PR AE AN K TE AT EE Ik, SRR TE] E
TMRx_CCx ZF 72 FIME & s 7ERY TH B0 30 R 2B/ I (8] 4 CCx, ik 56 B N

AUTORLD-CCx; 7EJdit#i =t~ ZEm i) 7]y AUTORLD-CCx, k% A
CCx.
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K 53 kiR = B R

AUTORLD — — —
L

cet ———t-———-]

K— tPULSE%: toeLaY

OCxREF

0Cx

15.4.8 BEH|HrHAER

s 4 S S LS R, AR I I L FE 4 H A N T
® TMRx_CCMx %124 CCxSEL=00, % CCx i#i# ¥t
® TMRx_CCMx 277 25 ft] OCxMOD=100/101, ¥ & 58] OCXREF 155 A
To R BORAS

TE AR ATS IH 2 7= A A S A AT DMA 13K
15.4.9 ZmigasEE O

G i 4 VRS 2UAE 25 T — AN A 7 IRV IE BRI MBI B, 7220 i 24 B,
T S8 A B — B R R i S AL

Mo S S B I T 0 F »
® il E TMRx_SMCTRL #F/7 451 SMFSEL fi, o] LLisse i ¥ as st
1E T SIE/TI2 M DI A, s IR E TIR TI2 07
® iHiti%#E TMRx_CCEN Ziff##1 ) CC1POL 1 CC2POL £, nJLLik
T A TI2 (IR
® Eit#E TMRx_CCM1 %47 21 IC1F A1 IC2F i, W LAk 75
1TV
PN T A TI2 o DUE S R midae 8 O, TS e T M TI2 &
e R I R (045 2 TP A TI2FP2 (G 05 1)
HAR T R TI2 ORGP SO A7 160 £
® RIS S BT, A 2 i b/ T T
® Kl fE % TMRx_CTRL1 /) CNTDIR B N R i (E—# N
B £ 4 B H 5L CNTDIR)

THEER O R SR AL T B
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Rl 54 0T S RS ISR

BRALH {FE T 13 UEE TI2 735 £ TR TI2 $H3
A 5 1 = fi& = ik =i i
LT 1 R O 1 G O 10 7 o I 1 M w7
e N 1 My O T S G O 1w o G I L A
EFHE | R | R CNRE SRS
T TR [ O N W A B [T N ¢ G I [ M 4

HMERIFIG B A as n] LA AR D AR Lk 5 MCU SER:, Pt DU A bR skt
G Bt i 1) 22 3 i EH 4 BT 5 ORI I 75 T30

15 B s
¥ ICIFPA st 2] T
¥ IC2FP2 it 3] TI2
IC1FP1 il IC2FP2 #5AS [ 4

BINAG S TE LR B 2K
fERETTHH 2%

Pl 54 G as o N M s B SL

TH

TI2 —

I
I
I
I
I
I
I
TR :
I
I
I
I
I
I
I

il

I

L]

I N

I

Bl 24 T AATEAC TS, Qi TI2 I BT, tH s A 4.
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K 55 ICTFP1 JAH A 4 -4 1 A XS4

e ]

e ‘\—\_\
|

Bt 24 T AATCESER, TI2 &4 EFFhAs, T8 i R i,
15.4.10 MEER
TMRX 5 22 1] LLEAT 405 1 fuh 2 )25
o H
o [
® fil K AE

715 E TMRx_SMCTRL & 748 HH ) SMFSEL A7 3R 3% 5 42 Wl st =X

SMFSEL=100 % ZfitE, SMFSEL=101 i%& [ 4%, SMFSEL=110 i% &
il B AR

AU, ERA— MmN SRS, THEES AU SRS SRt e
kAN (TRGD W BT EFIIa T 8ds, IF B A — A B ar A e 1A

T o

MIHEREECR, TR B RE AR AT 328 B AN\ s PR e LT, RS A D v
TR BT R, — BRI, Wi szl (EARAD, R
JR SR R 52 A I Y o

fil AT, T A A RE AR T 18 b B N\ R A, THEER AR A AN 1
FIHE RS EARAD, A THEE IR 30 2 .

15.4.11 SERT SR H 3%
VERE I 14.4.14 5@ 38 H3E
15.4.12 Al DMA 3ER
5E I 37 AR I 7= AR S I 22 A=

® SUHrEfF GRas B/ TRuH, THEERILAID
o s GHEdEah. fF1k. W/AMILED
® AR/ L A
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Hor— 2 Py R R BT A T LR AE DMA TSR, I8 & T TRE: O o el 22 1 il ok
DMA iR .

15.4.13 FRER

TMR2/3/4 AT DATE A NG S, iEFE e %8 TIE. BukT
DBGMCU_CFG Z {7 #:1f] TMRx_STS £,

15.4.14 AN EHFTERR OCXREF 55
LIRS T4 LR PWM A

E—AMEIEY, F ETRF %\ O & P OCxREF {5 5B NIKHF, i
I 27 47 %% TMRX_CCMx 1) OCXCEN £ & 1, OCxXREF 15525 1k
HLSF BB N — RO AR B

# TMRx BT PWM A, SCHIAMER R T siies, 2 ibAMma i 2, X4
ETRF % A\ A, 8t ik ® OCXCEN=0, #iH 1 OCXREF 1551 K.

K] 56 OCXREF i /74

ETRF

OCxREF

0CxCEN=0

[ — L

# TMRx BT PWM X, SCHIAMERn R T siies, 2 bAMBmA R 2, X4
ETRF % A\ AEint, Wit E OCXCEN=1, #it# OCXREF 1Z2 M1 K&,

Kl 57 OCXREF i})¥ K

ETRF

OCxREFJ

OCxCEN=1 |

15.5 A7 bt pst

R AR IE R E SRR A A A WU B A 16 fr] Sk (kb)) .
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A% 55 I HIE N & A7 A% ULk RS

FHERAL ik s ik
TMRx_CTRL1 PP A7 A 1 0x00
TMRx_CTRL2 P A A7 A 2 0x04

TMRx_SMCTRL AR FE ) 25 A7 2% 0x08
TMRx_DIEN DMA/ 1 W75 B 27 4725 0x0C
TMRx_STS W& 0x10
TMRx_CEG i XL ala st e 0x14

TMRx_CCM1 IR LB 2027 A7 2% 1 0x18
TMRx_CCM2 IR/ LB AT A7 A 2 0x1C
TMRx_CCEN Tl IR LU A 15 R 2 A7 2 0x20
TMRx_CNT TR A7 28 0x24
TMRx_PSC T AN a7 7 0x28
TMRx_AUTORLD ERERE Y 0x2C
TMRx_CCH1 I 1 e 2 A 0x34
TMRx_CC2 JHIE 2 R/ R A A A 0x38
TMRx_CC3 JBIE 3 iR/ R E AR 0x3C
TMRx_CC4 MIE 4 R AT A 0x40
TMRx_DCTRL DMA #& | %5 /7 2% 0x48
TMRx_DMADDR FELEF I DMA il 37728 0x4C

15.6 HFARIIEERHR

15.6.1 #%#H|&7F%% 1 (TMRx_CTRL1)
s HhbE: O0x00
HAE: 0x0000

A 2K R/W

ik

0 CNTEN | R/W

{fiRE %% (Counter Enable)

0: Z:k
1. fiRE

i N WS K N B Gl Saw e N TR B - ST DR /€L DU REZ A
G JREEM AR, BE AR, TS 1.
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Brig

B

[P

ub

RW

2 5¥# (Update Disable)
AT 5] # AUTORLD. PSC. CCx 4 5 v B I BUA .
0: AVFFEFHM (UEV)
ST AR AT DA DA AT — 1B A
TR R R
&8 UEG fi;
A 1) 3 7= 2R TR T
1: ZRILTE A

URSSEL

R/W

FHiERVE (Update Request Source Select)
WAERE T WrEL DMA, BT SEAF l = AL TR b e DMA &K, @il i
A AT I EAN [ 1) 5B SR U
0: THEHs sk M
& UEG £
T Ik A A ) o8 A P S
1. RS L E

SPMEN

R/W

{fifE A ki, (Single Pulse Mode Enable)

PR AR, AR IEE M T iz, & 7ERR CNTEN
B, AZIETHEES, TSN O [ % HE T

0: 2*H

1. fligg

CNTDIR

RW

e B ES B0 [ (Counter Direction), 41 #2240 B Sy b dexf A=,
SRR AR, AN s,

0: A Ei#K

1. [ R4

6:5

CAMSEL

RW

1 et 5450 (Center Aligned Mode Select),

et AR, TR B A B R S0 R A R R

ANTRN A F gt FEAR TR, B A L R Y LA R TR R 1 R
Ml fETHEEs 2k i (CNTEN=0) W}, e donf =,

00: X

O1: HULX AR 1 CFE R R THER, it 38858 A o L rh ks JB A2 1D
10: XA 2 (FE L2, A R R EL R AR R AL E 1D

M AL TS (FE /R TS0, i S PR A L R b A
(D)

ARPEN

TMRx_AUTORLD i f72% H 3 B2 e (Auto-reload Preload
Enable)

2R\ FEAEIX, FEE S TMRX_AUTORLD £ 37 ZIM5 50 N 3 2s i3
1l FReZAEXN, BFE TMRX AUTORLD £7E K — /N EHHMME N
BN I

0: Z&1k

1. flifg

9:8

CLKDIV

4> 45 & %1 (Clock Division)

BEIX . B ue ik A MAC B i CKUINT $R4ERh, @i % & o nl i 42 381X
[N TN &8 37, B2 P AE [N K IR

00: tors=tck.NT

01: tors=2Xtck INT

10: tors=4 Xtck INT

11: {RE

15:10
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15.6.2 ##H|%7F% 2 (TMRx_CTRL2)
kil 0x04
S {E: 0x0000

hrig | B R/W D)

2:0 fRE

R IR/ LB ) DMA 53R (Capture/compare DMA Select)

3 CCDSEL RW | 0: R4 CCx HFRT, i&H CCx ) DMA 3K

1: MRAFEHEMR, EH CCx i DMA ik

WP 2 LN T TRGO 155 (Master Mode Signal

Select)

TAELE B B 215 5 T AT TRGO, Mfiszmab7e st 5

53 i B I B e e A AR, B izmm ] M S e i SR LB

Ko

000: &Afr, EMF e aMEN(ESHT TRGO

001: fiife, FACER ZRFTHEEEREE S H T TRGO

010: HH, ERF e 20 EH FH4HT TRGO

011: b, FBisCE i s s/ th B k3 (CCXIFLG=1) I 4 —
Ak {55 HF TRGO

100: EbE#E 1, OCI1REF ATk TRGO

101: WA 2, OC2REF HFfil’k TRGO

110: b= 3, OC3REF M ik TRGO

1M11. B 4, OC4REF H T’k TRGO

TI1 ## (Timer Input 1 Selection)

0: TMRx_CH1 B|HIZEZR TI1 A

1: TMRx_CH1. TMRx_CH2 1 TMRx_CH3 5| 1& F 8¢5 iE#] TI1
LIPN

15:8 R

15.6.3 MR =M FHF4E (TMRx_SMCTRL)
Wl@i@iﬁ 0x08
S A{E: 0x0000

6:4 MMSEL R/W

7 THMSEL RW
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Brig

B

R/W

D)

2:0

SMFSEL

RW

ML TNRE (Slave Mode Function Select)

000: %5 1k M, 58 I8 AR Sy 3455 e I 4% 5 M S 258 I 98 1) T4
Wi CTRL1_CNTEN=1, T4 8% B3 th P S5 #h sl

001: ZwiEatkst 1, R4 TIMFP1 [T, HHEESE TI2FP2 Kl it

010: ZmiGeEat 2, R TI2FP2 [, B THFP1 ikt

011: #lidastist 3, RIEH—ME SR, THERTE TIFP1,
TI2FP2 Hil #1454

100: EArpEa, MRECE R SRR TRGI 1 EAHE 5 /e B0,
HreE B EARAIES.

101: 188, WA e SR7E NS TRGI m - ESE, Jashit$iss
TAE; Y3 TRGI K AP 1k v 4 8% T4 FE TRGI &P
GEN, RS TR BRI R AL .

10: fil gz, MBEEnt 887EI sl TRGI M LFHE S G, Baiit
=TAE,

1M1: AR e 1, &3 TRGI LTS S SRR Sh T 5 8s
TAE.

(3

6:4

TRGSEL

R/W

e R Hi NS (Trigger Input Signal Select)

T AR SO IR AR N R AR R R VRN, Z0E SMFSEL=0 i
000: WHBfK ITRO

001: WiBfilk ITR1

010: WHBfK ITR2

011: Wik ITR3

100: JEIE 1 WA LARIES TIF_ED

101: SHIE 1 S8 S E N 2 TIMTFP1

110: JE@IE 2 Y 1 E I 285 TI2FP2

1M1: RN (ETRF)

MSMEN

RW

{fife /M, (Master/slave Mode Enable)
0: X
1. {FRE /MR
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Brig

B

R/W

D)

ETFCFG

R/W

fic B AP ful & € %% (External Trigger Filter Configure)
0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:

111

I gER A, DL fors SKFE

DIvV=1,
DIv=1,
DIvV=1,
DIV=2,
DIV=2,
DIV=4,
DIV=4,
DIV=8,
DIV=8,
DIV=16,

N=2
N=4
N=8
N=6
N=8
N=6
N=8
N=6
N=8
N=5

DIV=16, N=6
DIV=16, N=8
DIV=32, N=5
DIV=32, N=6

DIV=32,

N=8

SRR =S B BREIDIV: WK BE=N, 5 N A2
%,

13:12

ETPCFG

RW

Hic B Ak A S 4> 4% (External Trigger Prescaler Configure)
ETR (UMl RHIN) FIMES&d 4458 ETRP, ETRP {555
% & TMRXCLK $iR) 1/4; %4 ETR iR idmnd, Figid o4k
ETRP [f#i.

00: ZEH o Aiids

01: ETR{E5S 2 /4

10: ETR{ES 4 4340

11: ETR{ES 8 /340

14

ECEN

RW

{FRESM BN 20558 2 (External Clock Enable Mode2)

0: £

1. ffe

¥ B ECEN £ 5B 4h i 1 % TRGI #5] ETRF BAG A [FME
R MBS (BAL. 148, filR) nfLLS AR et 2 R A, (=
IEI TRGI ANREEE] ETRF; 44N el 1 RIS e 2 [RIi

fERERT, AN BhEIHI N2 ETRF.

15

ETPOL

RW

B B Ah T % Pt (External Trigger Polarity Configure)
ZALPE SN AR ETR 25 RAH.

0: #Mifilk ETR AN, mrr-Pal BT A &4

1: ANl ETR SOAH, ARHPECR BRI A 2

FH 56 TMRX N #2422

MERT 2%

ITRO (TS=000)

ITR1 (TS=001)

ITR2 (TS=010)

ITR3 (TS=011)

TMR2

TMR1

TMR3

TMR4

TMR3

TMR1

TMR2

TMR4

TMR4

TMR1

TMR2

TMR3
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15.6.4 DMA/FWifife & 728 (TMRx_DIEN)
fi# Hrtk: 0x0C

S AifH: 0x0000

Brig

RIW

D)

R/W

{fifE S Fh i (Update Interrupt Enable)
0: %1
1. flife

CC1IEN

RW

{fBEH R/ LLFGETE 1 1l (Capture/Campare Channel1 Interrupt
Enable)

0: %1k
1: fligE

CC2IEN

R/W

e/ B5GEIE 2 ik (Capture/Campare Channel2 Interrupt
Enable)

0: %k
1: filifE

CC3IEN

e R/ L@ i 3 Tl (Capture/Campare Channel3 Interrupt
Enable)

0: Zkik
1. fiifE

CC4IEN

R/W

{FREH IR/ LU @IS 4 1l (Capture/Campare Channeld Interrupt
Enable)

0: #ik
1: flifE

IR

TRGIEN

R/W

{fifEfi & h ¥ (Trigger Interrupt Enable)

el
=R
®F

IR

UDIEN

R/W

{fBETE 7  DMA 53K (Update DMA Request Enable)
0: Z&i1k
1: ffifg

CC1DEN

{ffE 3R/ HLGH I 1 ) DMA %K (Capture/Campare Channel1 DMA
Request Enable)

0: Z:k
1. flige

10

CC2DEN

R/W

fHREREFR/ LU B EIE 2 i) DMA iR (Capture/Campare Channe2 DMA
Request Enable)

0: ZEib
1: ffifE

11

CC3DEN

{ffEFR/ LG IE 3 ) DMA %>Rk (Capture/Campare Channe3 DMA
Request Enable)

0: Z:k
1: flife

12

CC4DEN

{ffEHZR/ L HGHIE 4 ) DMA #%5K (Capture/Campare Channe4 DMA
Request Enable)
0: #kik
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oA R FR R/W ETpY
1: ffifE
13 R
{fifEfi & DMA {53k (Trigger DMA Request Enable)
14 | TRGDEN | RW | 0: #£i
1. fiifig
15 R

15.6.5 REFHFEEE (TMRx_STS)
fmFZ k. 0x10
HA{E: 0x0000

B

R

R/W

)

UIFLG

RC_WO0

PR B EA TR Wi kR 47 (Update Event Interrupt Generate
Flag)

0: WA KA B S 4F b

1. R B HEF b

THEGEREE B S B VIA L, &7 A R, ZA
HEEEE 1, BAE 05 BHHEANF= A S5 DR 56
(1) TMRx_CTRL1 &7 8/ UD=0, L/ N = EEHH
5

(2) TMRx_CTRL1 #{74%1) URSSEL=0 1 UD=0, FL&
TMRx_CEG 7 743K UEG=1 FAE B FH4F, 7@KV
TEAL T EES

(3) TMRx_CTRL1 #FfZ#f) URSSEL=0 1 UD=0, it%iaé#k
fish % ST AA AL I 7 A T S A

CC1IFLG

RC_WO

PR/ L BGEIE 1 kR & (Captuer/Compare Channelt
Interrupt Flag)

LRI EOEE 1 BB Ve

0: JCULAC KA

1: TMRx_CNT {5 TMRx_CC1 [ HIITRT
LRI EOEE 1 BB NN

0: WHKAEMAFIR

1: KA NGHIR

FSRF R AT AR B 1, AT DA O B i
TMRx_CC1 #4745 0.

CC2IFLG

RC_WO0

/L REE 2 HWThR & (Captuer/Compare Channel2 new
Interrupt Flag)

%% STS_CC1IFLG

CC3IFLG

RC_WO0

TR/ EIE 3 bR & (Captuer/Compare Channel3
Interrupt Flag)

%% STS_CC1IFLG

CC4IFLG

RC_WO0

IR/ L BGEIE 4 T kR & (Captuer/Compare Channel4
Interrupt Flag)

%% STS_CCI1IFLG

3
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LA 2R R/W Eiiibu

PR FAE R bR (Trigger Event Interrupt Generate
Flag)

6 TRGIFLG RC_WO | 0: WA KM =1 b i

1: RAEfR A b

RAfh R FER, SRR 1, B 0.

87 TR

R/ GEiE 1 EE MR (Captuer/Compare Channeld
Repetition Capture Flag)

0: WHKEETHHIK

9 CC1RCFLG | RC_WO | 1. k4FEEHIK

THEES B 3K F] TMRX_CC1 277 8s, bt
CC1IFLG=1; R A MiliE g A B M NTIRNT, 207 e ik &
1, M5 0,

IR/ EE 2 R kR E (Captuer/compare Channel2
10 CC2RCFLG | RC_WO | Repetition Capture Flag)

%% STS_CC1RCFLG

R/ EOEE 3 EEMiIIRE (Captuer/compare Channel3
1 CC3RCFLG | RC_WO | Repetition Capture Flag)

%% STS_CC1RCFLG

W/ EEIE 4 EEFHIRERE (Captuer/compare Channel4
12 CC4RCFLG | RC_WO | Repetition Capture Flag)

%% STS_CC1RCFLG
15:13 R

15.6.6 ZEHIFEMH=LEETFFEHE (TMRXx_CEG)
g Hdl: 0x14
HAE: 0x0000

bong | & | RIW D)

FEA T HAE (Update Event Generate)

0: &

1: WIS, PR AR TR A

0 UEG W | e R 1, TR 0.

VER: PEASEERER, TS EEE 2T 0, (HET I REAE.
SRR R O R A8 1 TMRX_AUTORLD f1E;  dn SR re
W FAE A T B ) B P BB 2 0.
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Aok | 2, | RW Eiiibu
PR IR/ BEIE 1 # (Capture/Compare Channel1 Event
Generation)
0: %

1: FRAERIR LB g

AR 1, B EBhE 0.

CC1EG | w | APRIEIE 1 AT A

2 CC1IFLG=1 i, fniRi&E 7 CC1IEN A1 CC1DEN fiz, IJP= A48 i fity o
WrH DMA 53K .

LI 1 AT

AR B A7 TMRx_CC1 F5 748 ; ACE CCIIFLG=1, WIRiE B
& 7 CC1IEN Ml CC1DEN fir, W= AH R+ BrFl DMA 153K G tbmt
CC1IFLG=1, N7 E CC1RCFLG=1.,

PR R/ LU i@l 2 F4F (Capture/Compare Channel2 Event

2 CC2EG | W | Generation)
%% CC1EG ik
PR R/ B isiBiE 3 344 (Capture/Compare Channel3 Event
3 CC3EG W | Generation)
%% CC1EG ik
PR R/ BB IE 4 344 (Capture/Compare Channel4 Event
4 CC4EG | W | Generation)
%% CC1EG ik
5 N4
P fimk FHA4E (Trigger Event Generate)
0: T
6 TEG W
1. PRAE o A
AL E 1, A E S 0.
15:7 N
15.6.7 HIRILBHEXEFFH 1 (TMRx_CCM1)
fmFsHhbt. Ox18
B A {H: 0x0000
nliET CCxSEL AL & el g8 AN (FFRAERD sl (ReBii). &5
e e AR NS ARSI ANE], R AN S AR R g AR 2T G
DIRERAFE . ZFA7as ) OCx iR T iEE A= N Thee, ZFfAas i
ICx i T IHE /RS AT I fE .
B H HR B
DLI, 2K R/W iR
PRI IR/ L@ IE 1 (Capture/Compare Channel1 Selection)
AT E ST BN 7 1) DL RN 5
00: CC1idiENfH
1:.0 | CC1SEL | RW | 01: CC1 @i N%A, IC1 A T |k

10: CC1iIENfA, ICTBRTE TI2 |k
11: CC1IBIEANMAN, IC1 W{E TRC L, (X TIELE AR A
VE: ZALNAEIEIE SN (TMRx_CCEN 57743/ CC1EN=0 i) m 5,
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Brig

B

R/W

[P

OC1FEN

R/W

B B L ECIEIE 1 (Output Compare Channel1 Fast Enable)
0: %11

1. ffife

AV FH SRR v Ja 3R B A A 56 fl % i N A F e

OC1PEN

RW

i ey EL A imIE 1 Fi34 (Output Compare Channel1 Preload

Enable)

0: ZEIETE# IR, @S FFE N TMRx_CC1 FERMME, &0 ik
TER.

1. FBATEE 6, WITRT SN TMRX_CC1 /R8s MsuE, a1/
B EERER.

e HRPEHN 3 HAT HEE R E N, AR RE . ST

SE TR A A L, Skt (SPMEN=1) F, A[LAMEH] PWM

B, A UASH 5B e TR I L 4 R

6:4

OC1MOD

RW

fic B 4 H LA 1 #5380 (Output Compare Channel1 Mode Configure)

000: #4h. HiHi st OC1REF Joi2m

001: DCHECH % H B A . 1HEEs CNT (R{E Al 3k L B 2R AR 28 4l CCx R
AEVLECRS, 3] OC1REF My

010: VCECH % ih BONAK. THEEs B RN 3R LU s 25 47 4% 0B R A UL C R
5] OC1REF Ak H

011: VUFRHH I BREE . H-550as AR AN 3R bL s 23 A7 % HOE & A= DU R IR, 80
i OC1REF (1] H13F

100: &%t k. 584 OC1REF Mk H-F

101: seflHH E. 5&i OC1REF Jyim HF

110: PWM #5301 GHEEE <% B HLEUE R B, SR

111: PWM A0 2 GHEasE> 5 bhE e B v, Blxz)

VE: HRIRIA 3 ot HamiE R B oM I, LA B . A

PWM #5358 1 F1 2 H1, OC1REF HF1E EL 45 5 ol 33 it b s =0

VRS 5] PWM B 38

OC1CEN

R/W

R b L8808 1 75 (Output Compare Channel1 Clear Enable)
0: OC1REF 4% ETRF 4 AR,
1: % ETRF fy X\ = P, OC1REF=0

9:8

CC2SEL

RW

iMiE 2 # k¥ (Capture/Compare Channel2 Select)

AL RE SCT N B ) DA SGE BRI 5.

00: CC2iEiE A%t

01: CC2i@iE NN, 1C2 WHHTE TI2 |

10: CC2iMi&fi AN, 1C2 BRETE TI1

11: CC2 liENHIN, I1C2 BLHTE TRC L, X TAETE Nl R A
VERE . AN EIE LI (TMRx_CCEN Z77%5/f) CC2EN=0 It})

—r

5,

10

OC2FEN

RW

P A A H EL i@ 2 (Output Compare Channel2 Preload Enable)

11

OC2PEN

RW

5 Rt b L@ 2 220 (Output Compare Channel2 Buffer Enable)

14:12

OC2MOD

RW

HrH e @iE 2 #38 (Output Compare Channel1 Mode)

15

OC2CEN

RW

=
YEF
>

B HIEIE 2 ELiGE R (Output Compare Channel2 Clear Enable)

N
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Brig

YN

R/W

[P

1:0

CC1SEL

R/W

WA /A $REIE 1 (Capture/Compare Channell Select)

00: CC1 i Jyfin

01: CCHiEiE NN, IC1 BLE T |

10: CC1IEiE AN, IC1 WU TI2 L

1. CC1EIE NN, IC1MS7E TRC £, U LIEENEMARIAN
ERE: ZANAE@IERME (TMRx_CCEN #7451 CC1EN=0 i) w1
5,

3:2

IC1PSC

RW

Hic B 4 N\ JH B IE 1 #2081 (Input Capture Channel1 Perscaler
Configure)

00: PSC=1
01: PSC=2
10: PSC=4
11: PSC=8
PSC 2T 7, & PSC M-k — Uigh.

74

IC1F

R/W

Hic B 4 A\l CiEiE 1 38 #e (Input Capture Channel1 Filter
Configuration)

0000: ZEFHyEM A, DL fors KAEE
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

KA =g i BB R DIV; SRR SKE=N, £nG N ANFHMg=E—
ANBEAE

9:8

CC2SEL

RW

PP H/ L BEIE 2 (Capture/Compare Channel2 Select)

00: CC2 i Nk

01: CC2iBiENMN, IC2 WU{E TN L

10: CC2 @i NN, 1IC2 BUHE TI2 L

11: CC2BIE NN, IC2 MUHTE TRC I, (X TAELE Pl 4N
ERE: ZANAEEE LI (TMRx_CCEN 237785 ff) CC2EN=0 It} )
5,

11:10

IC2PSC

RW

IiE B g N i3RI 2 T 4H 7 ((Input Capture Channel2 Perscaler
Configuration)

15:12

IC2F

R/W

fic B 4 A\l 3imiE 2 38 #e (Input Capture Channel2 Filter
Configuration)

15.6.8 FHIR/ILBHENXFFHE 2 (TMRx_CCM2)
{)H?Jﬂ:ziﬂﬁt 0x1C
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S AifH: 0x0000
Z2& L, b CCM1 ZFE 3 I HiA .

ot BB

(e

vy

R/W

Eitipy

1:0

CC3SEL

RW

PR/ LG 3 (Capture/Compare Channell Selection)

PZALE ST BN BT T LA B EER N T

00: CC3imi& i

01: CC3iHiH v, IC3 BESFE TI3 L

10: CC3iEiE i, IC3 WUHFE TI4 L

11: CC3BIE AN, IC3 Mi7E TRC L, (X TR AR KA
EE: ZANTEEIERMN (TMRx_CCEN Z7{74511 CC3EN=0 i) 7

5,

OC3FEN

RW

Heid A A ey Eb i@ 3 (Output Compare Channel3 Fast Enable)
0: %1

1: ffifg

A FH SR A A R LU o ik 2o N S P i) 5

OC3PEN

R/W

{f e H ELAseimiE 3 T2k (Output Compare Channel3 Preload
Enable)

6:4

OC3MOD

RW

fic B 4 H LA 3 #538 (Output Compare Channel3 Mode Configure)

OC3CEN

RW

Rt HL 0@ 3 75 (Output Compare Channel3 Clear Enable)
0: OC3REF 1% ETRF #ii A%,
1: 3 ETRF fy X\ = H PR, OC1REF=0

9:8

CCA4SEL

R/W

WFimiE 4 #3 (Capture/compare Channel4 Selection)
ZALRE ST ST R 7 ] DA RGE RN 5

00: CC4 i M4

01: CC4imiE NN, IC4 WEETI4

10: CC4 EIE NHN, 1C4 BLEHTE TI3 |

11: CC4EIEHIN, 1C4 B TRC b, AU LAEENH AR A
HE: EAAEEIE SR (TMRx_CCEN 7577 8% CC4EN=0 ) ]

=

5,

10

OC4FEN

RW

A B L L ECEIE 4 (Output Compare Channel4 Preload Enable)

11

OC4PEN

RW

5 Rt b L@ E 4 220 (Output Compare Channel4 Buffer Enable)

14:12

0C4MOD

RW

fic B %y EL 4@ 8 4 #5320 (Output Compare Channel4 Mode Configure)

15

OCA4CEN

RW

{f M YIS 4 ELEGER (Output Compare Channel4 Clear Enable)

BTN

bl

#IR

R/W

[P

1:0

CC3SEL

RW

BRI N/ 3KE1E 3 (Capture/Compare Channel3 Select)

00: CC3 jHis i H

01: CC3iHiE AN, IC3 WL TI3 I

10: CC3 il Afii N, IC3 WML TI4 L

11: CC3EIE NN, IC3BUTE TRC b, (U TAETE A FBAd AN
VERE: ZANAEEE LI (TMRx_CCEN 237785 ff) CC3EN=0 It} ) 7

P

=

3:2

IC3PSC

RW

Bt B 4 Al iEiE 3 7 #5A T (Input Capture Channel3 Perscaler
Configuration)
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LIS, B R/W ik
00: PSC=1
01: PSC=2
10: PSC=4
11: PSC=8
PSC &K F, & PSC M Mflk — kIR,

A - SHe o NN =] .
7.4 IC3F RIW Eﬂﬁ%ﬁu)\ﬁiéﬁﬁiﬁ 3 JEH s (Input Capture Channel3 Filter
Configuration)
PP/ L BEIE 4 (Capture/Compare Channel4 Select)
00: CC4 i@ A
01: CC4MHIEAHIN, IC4 MU TI4 &
9:8 CCASEL | RW | 10: CC4 @i N#iN, 1C4 MgI7E TI3 b
11: CC4 AN, I1C4 WSHTE TRC L, X TAETENHflRHA
VEE . ZANAEEE LY (TMRx_CCEN 2377 #5ft) CC4EN=0 Itf) 7
5,
A POEIE 4 B

110 | 1capsc | R Eﬂﬁ%ﬁﬁ\ﬁi%’ﬁ@fﬁﬁ 4 5045 7+ ((Input Capture Channel4 Perscaler
Configuration)

1512 | 1C4F RIW Hic B 4 A\ JH 3B IE 4 38 %s (Input Capture Channel4 Filter

Configuration)

15.6.9 HHIR/ILLBEREF7E3: (TMRx_CCEN)
ks dhhl: 0x20
HEAE: 0x0000

Brig

Z2y i)

R/IW

D)

CC1EN

RW

R/ L 0EIE 1 % (Capture/Compare Channel1 Output
Enable)

PR L@ 1 B v R

0: ZEbf

1. JT ) fan i

PR LB E 1 B i Y

AL E T THEER I fE CNT 2 & Beffi ik X TMRx_CC1 74
0: ZEILA3K

1. JFEHER

CC1POL

R/W

fic B 4 3R/ LU GmIE 1 #y At (Capture/Compare Channel1 Output
Polarity Configure)

CC1 il IE AL B yfanr i :

0: OC1 mH A

1: OC1 & FHM

CC1 ilIE AL B AR :

0: ARAMH: iE# IC1 B S ENMETRMKES

1. A, EFICT FIR G SR AR BRI E S
e MR RAN 2 8 3 B, EMAREBE

3:2

(3

CC2EN

{FREF TR/ LU BEiEIE 2 #ilt (Capture/Compare Channel2 Output
Enable)

%3 CCEN_CC1EN
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boig | B

D)

5 CC2POL

R/W

fic B i 3R/ b il 2 # Ak (Capture/Compare Channel2 Output
Polarity Configure)

%% CCEN_CC1POL

7:6

TR

8 CC3EN

R/W

{FREFH TR/ LU B0 E 3 #itlt (Capture/Compare Channel3 Output
Enable)

%% CCEN_CC1EN

9 CC3POL

R/W

fic B i 3R/ b il 3 Ak (Capture/Compare Channel3 Output
Polarity Configure)

%% CCEN_CC1POL

11:10

(3¢

12 CC4EN

R/W

e/ L B5@iE 4 4t (Capture/Compare Channel4 Output
Enable)

%% CCEN_CC1EN

13 CC4POL

R/W

IR/ BOEIE 4 Fi A (Capture/Compare Channeld Output
Polarity)

%% CCEN_CC1POL

15:14

(23]

Ft% 57 Frit OCx Il IE ¥ i r

CCxEN Hr

oCx #ri Rz

0

2 i (OCx=0, OCx_EN=0)

1

OCx=OCxREF+#1#, OCx_EN=1

VE: EBFIARUE OCX JEIE AN 110 IR, B kT OCx iR &M GPIO
PL K AFIO 291725 .

15.6.10 ¥R FHF 2% (TMRXx_CNT)

s Hitk: 0x24
S A{E: 0x0000

bl | ZF | RIW Hhiid
15:0 CNT | RW | i #3348 (Counter Value)
15.6.11 W4 Hi & 74 (TMRx_PSC)
fmFsHudk: 0x28
HAE: 0x0000
ping | & | RW iR
15:0 PSC RIW T4 #ide %l (Prescaler Value)
THHCR I 2R 4% (CK_CNT) =fck_psc/ (PSC+1)

15.6.12 HEhEIEEHFHFSE (TMRx_AUTORLD)
{)H?Jﬂ:ziﬂﬁt 0x2C
Hi{E: OxXFFFF
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DALY B R/W ETpY
HzhEAEHHE (Auto Reload Value)
H R IE AT, TSN EAT I

15.6.13 #iE 1 fR/ILLE FHF2 (TMRx_CC1)
fmFzHbdlk: 0x34
HA{E: 0x0000

15:0 | AUTORLD | RW

PR, | ZF | RIW ik
3R/ L i@ 1 {8 (Capture/Compare Channel1 Value)
FIR/LLBGRIE 1 FE B A NERA:
CC1 B& L NTHIRIEIE 1 F AL AT s Ul .
WIR/LLBGRIE 1 B E AR

CC1 & 7 RN IR/ & 7 AUl
R HEGEIE 1 19{E CC1 SR IME CNT LhAL, £ OC1 L /Efu 5
%

2t LR T 25 1L (TMRx_CCM1 277 8% OC1PEN=0) H}, A%
IEESANIFAE R et

2T Sy EE TS S d B8 (TMRx_CCM1 778811 OC1PEN=1) I, HA
PB4 7 7= A5 B0 37 S S M i ) e &

15.6.14 i@iE 2 IR/ B FHFE (TMRx_CC2)
ks didl: 0x38
HAE: 0x0000

boig | &% | RIW D)

3R/ LB iEE 2 #{8 (Capture/Compare Channel2 Value)
%% TMRx_CC1

15.6.15 @& 3 fFR/IHL B FHF%% (TMRx_CC3)
ks dahl: 0x3C
SFhif: 0x0000

boig | &% | RIW D)

15:0 CC1 | RW

15:0 CC2 | RW

3R/ L@ E 3 #{l (Capture/Compare Channel3 Value)
2% TMRx_CCA1

15.6.16 #iE 4 fHR/IHLE A 72 (TMRx_CC4)
{}ﬁ'ﬁ@f@iﬂ: 0x40
S Ai{E: 0x0000
bk | &% | RIW Ei::3o
f3R/HLEGEE 4 % (Capture/Compare Channel4 Value)
%% TMRx_CC1

15.6.17 DMA ##5|# 775 (TMRx_DCTRL)
{}ﬁ'ﬁ@f@iﬂ: 0x48
S {E: 0x0000

15:0 CC3 | RW

15:0 CC4 | RW

www.geehy.com Pagel64



Az Z% | RIW [P

W& DMA it (DMA Base Address Setup)

XKLL TE LT DMA TEESARE N il (4% TMRx_DMADDR %47
AT SR, DBADDR E X M TMRx_CTRLA 274748 B 7E thdik 7T
LRI m S

00000: TMRx_CTRL1

00001: TMRx_CTRL2

00010: TMRx_SMCTRL

4:0 DBADDR | R/W

7:5 R

B DMA R kALK (DMA Burst Transfer Length Setup)

XA T L DMA TEESAS N N S K . AR, H &

PEAT LU 16 A2 A0 8 7,

25 TMRx_DMADDR 757280, s2if 25T — IRIE AL L%

00000: 1 ¥kAE%H

00001: 2 ¥KAfL%

00010: 3 ¥KfLH

10001: 18 AL

R R AR T

12:8 DBLEN | RW | fE%ifftitk=TMRx_CTRL1 f#ihl: (M Hbkl) +DBADDR+DMA &3]

DMA % 5|=DBLEN

40 DBLEN=7, DBADDR=TMR2_CTRL1 (MHbhl) FmfriEmiis

foHabk, M TMRx_CTRL1 #Hihi-+DBADDR+7, ik [ ¥4 E B N/ 3

Pt

BRI L K A fE: TMRx_CTRLA f#3iht+ M DBADDR JF4H) 7 A%

1758,

R % B 1 DMA B KA E, HdRfeit o g4 T k.

(1) BB E N 16 A, Bl b 7 N EAR

(2) HEiEIR R EN 8 Ak, F—ANTFEANEEEZE — AN EEE N
MSB fi7, 5 ANTAFER IR — N RN LSB 2, HdRisAE
TES 7 AN

15:13 R

15.6.18 #E 4R ) DMA Huhik 5% (TMRx_DMADDR)
s HhbE: O0x4C
HAE: 0x0000

AR Y S R/W iR

DMA R & fE%2%517%% (DMA Register for Burst Transfer)
TMRx_DMADDR & ££ #s s 505 #AE 1y i) 2 3 300 LT bk pr 22 3 47
BT IR AE <

TMRx_CTRL1 #sli-+ (DBADDR+DMA £ 3]) X4

15:0 | DMADDR | RW | .

“TMRx_CTRL1 Ml &% #7785 1 (TMRx_CTRL1) FrfEfsthht;
“DBADDR’Z TMRx_DCTRL 757744 /1 & X ff3E bk ;

“DMA % 51”2 tH DMA H3IEHI I miEE, EMRT TMRx_DCTRL %
1745 9 %€ X [¥1 DBLEN.
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16 Fl ez (WDT)

16.1 &4

A AR AR M R R R SRR A R G bE . v E—3LE BT IS M
ST IAE DA T, e 1 ash . a0t Ta) SRS A LA S A A 2245 SN

R
MOSLE TP NA TR O I, B4, FERAIRE] 0 ZHl, BT
HARKRERAL

& AT IE TSR E] OX3F I R AR AL, i Eas TH R AE i B 2 7 4%
MI& PR, R TR R A R A

16.2 JLEIFIERZ (IWDT)

16.2.1 fE4r

PRSLE T 2 A )\ B T4 i ds IWDT_PSC. 12 Ay it Hids . 12 A 3%
2717 4% IWDT_CNTRLD. #2175 IWDT_KEY FLIRZ % /258 IWDT_STS 4
o

BUSLF T ST AR B, B RAE BRI R, B AR AL
BT 1 1H03E FH T 7 BT, () FR SRR RS B B B SR AN i 947 97 o
16.2.2 ZEHER
Kl 58 JSLFE | 1ML HIHER]
T'WDTEﬁZ

BERHGER ) ERBHE n ) BT EER

A

A 4

RESFHESHE | bt —
LSICLK
. o B snE fFen
A ¢ IWI;JT_PSC

TE: B IIIREALT Voo fEHLIX, AT RAFEfEHLERE RppURE T 1% AR .
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16.2.3 ThEEHR

16.2.3.1 &7

(ESEAFE 357175\ OKCCCC T ML I 140, DT HCBTF A1 T it 8, it %
BB X000 I, 77K AL

FERE A7 E N OXAAAA,  ERGH AT A7 e I E S W FTINER BN £eds, DLk
PBHIEA TR AL

FEREFAE 85 N 0X5555, F K EUS 1075 40 25 A7 o Al B 25 4% A5 A7 R 1
16.2.3.2 T2V M ARY

T3 Ber A7 a1 AR A AF o BT SR DIRE, U RS I A A A 7
5 0X5555 FUSEAFAFa T, A0 AR HAR IO 5 N B 2 A7 R 2 BHOR St a7 77 48
KIfRY .

5 OxAAAA B2 fEgeh, &S EES MR Thft.
16.2.3.3 BHE 1M

JREN T CWEPRE TN iRt a, ARG EREN, BIMaBEEET. GRIE
A AT EN OXAAAA, THER TS G, AR,

16.2.3.4 WiRMR
WOLE T VA DR M ACE, IERF IR 4R T 1. Htsk+ DBGMCU
AR IWDT_STS fiL.

16.3 HHOFEI eI (WWDT)

16.3.1 &N

WHETTEE A7 63 IS T8 Piordnas. 6 573
WWDT _CTRL. fit & & #72% WWDT_CFG LIRS 272 WWDT_STS.

AT Bk H PCLK, THEE I B By CK THAGES I B e 0073 300 S04 21
(HECE AR ED.

AT & T R ES TN s A .
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16.3.2 ZMHERE
K 59 T D& 145 A HE

ONTH TORIEE

POLK1 — 3| /4096 JBRIHEERONT

Sk EARCMAT $i2 1 28
CNT>CFG
=L
AL & & 77 23CFG 5 A\WWDT_CTRL

16.3.3 IhReHR

fEREE & T TE R &, SALFAM:

® HEARIHEUNT Ox40 I, PPAR AL,

o SRR W DA AR NE AT, BRI A B A
RAEENE, BIBRARMIRE, &2 E WWDT_CTRL il # 474 1
WWDTEN 24 8RBT TH
W OE TR B R, ERTIZERRE T, tHEE Rk 505
THe TSR AR B 1 A A7 A BN Ox40 2 [ A3, SRt e AT,

BEE N E A A7 A ) EWIEN A20] DUT S SERTHEEE P I, 47153 0x40 274
Wr, BEATFWIRSEET (STS) ATBLHIREGIEE D& TR, R EHERR
EWIEN i 5 Z2EREFAA T EA 0.

B I TR 0 1T LA R R T, B, (Bt MEFP R
(IO IR T, 5 & 2 AF BRI AR T (TRT) WnSRAE 6 11 0 I
H A, VOTRFIOLT WO, SRR OXF I 7

K 60 & H& 1y K

RS
A
FFia
Mk
A
FFih
BOfE .
|
Ox3F :
[ BOB————— 1———
| |
! l
RIS FEEN iﬁﬁﬁﬁ%
FEEN
CNT>EOE

B A T2 N g f TS A 5
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Twwor=Tpcrk1 X 2WTB X (T[5:0]+1)

o
o Twwor. WWDT RS i [7]
o Tpciki: APB1 LL ms Sy A7 1) s il 1

7£ PCLK1=48MHZ I} i) e /M e K AB I

WTB R/ E BAHNE
0 84.75us 5.46ms
1 170.25us 10.92ms
2 341.25us 21.84ms
3 682.5us 43.6875ms

16.4 IWDT FF5HbE L

Ltk 58 IWDT 271728 B it

ERia = i s Hihk
IWDT_KEY KR IAER 0x00
IWDT_PSC T a7 0x04

IWDT_CNTRLD MR A A AR 0x08
IWDT_STS IREFHAER 0x0C

16.5 IWDT FEEThEEHR
A PAHET (16 62) BT (32 42) M7 s E X B /MG P77 4

16.5.1 RBEFHFHFH (IWDT_KEY)
fmFsitt: 0x00
S Ai{E: 0x0000 0000 (FEfFHLAEEE AL
bk | &% | RIW Ei::3o
SRV IWDT 2772388 (Allow Access IWDT Register Key Value)
5 N 0x5555 K/~ S0V ) IWDT_PSC A1 IWDT_CNTRLD % 1728;
150 | KEY | w gﬁ%)\ OXAAAA RRPAT EREHOTHES, FEEMWHBEEAN, PilETM
A
5N OxCCCC, FahE 1M (BAFE 1A SZ I 27 BRE)D:
ZAFA RS, EHHEY 0x0000.

31:16 {R

16.5.2 WHHEFFE (IWDT_PSC)
{}ﬁ'ﬁ@f@iﬂ: 0x04
EA7{E: 0x0000 0000

boigi | %% | RW iR

2:0 PSC | RW | BLE 44 &% (Prescaler Factor Configure)
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Aok | 2% | RIW Eiiibu

BERPTIRE, 1 IWDT_KEY FA7485 A 0x5555 I foVF i M 55 474 5
HiZA Al fEd, & IWDT_STS #7481 PSCUFLG=0 i, FREMATH
YRR T i E AR R, 24 PSCUFLG=0 I, i PSC & 1£2sM%
EAH L.

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 R

16.5.3 B ERERFFE (IWDT_CNTRLD)
Az Hhhk: 0x08
S{{E: 0x0000 OFFF (A= 4 fir)

fing | &% | RW iR

WEE S B3 {E (Watchdog Counter Reload Value Setup)
BHERYIhRE, X IWDT_KEY #FFF# 5 N OxAAAA I NE T 1515
P, fEE AR EY, CNTUFLG=0 Itf, A fexf dai e st Tis
Mo AIZFASERET, M IWDT_STS FF4H 1 CNTUFLG=0 I,
BRI EE A 2 2K

B 11 A A JE TR0 3ok b R AR A R A B TR A SRR SR

31:12 R

11:0 | CNTRLD | RW

16.5.4 REFFH (IWDT_STS)
e Hisl: 0x0C
SAIE: 0x0000 0000 (F3HIBLRIASE AL

B Y i R/W D)

TCHE 1T Al Z%bR & (Watchdog Prescaler Factor Update
Flag)

ST AE R B, R 1 RS RECE SRR, RS
0: Wi/ Hies 2B N A4 PSCUFLG frfiE 0 5347,

VA T T s B AR AR & (Watchdog Counter Reload Value
Update Flag)

WA AN, BAEAE 1 PR ENRE TSRS, Bl
PEE 0; THEES 2 8E R 7E CNTUFLG H74id 0 B BE#T .

31:2 R

0 PSCUFLG R

1 CNTUFLG R

16.6 WWDT & 1725 Hohk-pitsit

Fi% 59 WWDT 75 A7 25 Wspt
HHEH Eiiipy s Huhik:

WWDT_CTRL P 2 A7 A 0x00
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FRA Eiiibu % vk
WWDT _CFG Bic & 75 728 0x04
WWDT_STS REHFARE 0x08

16.7 WWDT F 78T fsfk
ATLLAESE (16 ) B (32 B0) H77 mERMEIX LI 8 25 77 5.

16.7.1.1 ¥#| 5% (WWDT_CTRL)
gkl 0x00
S Ai{E: 0x0000 007F

Lz £ R/W i7p%)

RE I HEEH{E (Counter Value Setup)

AR 7 A1, CNT6 & e X hr

XN FRAZFAEE 1 I SRR, i SUE N 0x40 ek F Ox3F B,
74 WWDT A,

ffifig & &1 (Window Watchdog Enable)

A HRE 1 H R ER A G B ERE . 24 WWDTEN=1,WWDT
7 WWDTEN | R/S | ATEL=AE .

0: &1k

1: ffigk

31:8 R

6:0 CNT RW

16.7.1.2 LB &FF% (WWDT_CFG)
g Hdl: 0x04
HifE: 0x0000 007F

boig | &% | RIW (D)

BE & H{E (Window Value Setup)

ZE CMEAR 7 60, FERFIF i8R .

ficl B A B 7514045 &2 %% (Timer Base Prescaler Factor Configure)
PCLK1/4096 &t - Ff 4343

00: A44i

01: 2 434

10: 4 4

11: 8 44

IR ATMLEE I (Early Wakeup Interrupt Enable)

9 | EWIEN | R/S | 0: K&/

1 T B EE 2] 0x40 B, RIF=A by b Wi7E A G s b

31:10 R

6:0 WIN R/W

8:7 | TBPSC | RIW

16.7.1.3 REFHFHE (WWDT_STS)
T Hudk: 0x08
HAi{E: 0x0000 0000
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LA 2R RIW ik
KA ATMEE bR & (Early Wakeup Interrupt Occur Flag)
0 EWIFLG | RC_W0 0: Ak
1 HUHEEHMEE R 0x40 B AR E 1 AR WeRPERE, Zhitha
BE A BHEHE 0 ER.
31:1 1754
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17  SCETETSF (RTC)
171 RiEEWHR. BEHR

R 60 RiFER. gi5HE

3 eFR AR HEXHE
b Second SEC
] Alarm ALR
T Overflow OVR
Ty Ahies Prescaler PSC
AL i Time Basic Clock TBCLK

17.2 FERHME

S B (RTC) J&—A it lids it Jm B ah V) Hese iy R, 4EFFISAT IE I 45

® [HHIT

% T s )
IRTIAE A e

17.3 ZHHEE

AR 32bit TH A

61 RTC Z5fHER

LSECLK —>|

TBCLK
HsECLK/128—»| || RTecLK —rTC_PSCRLOF——

LSICLK —>

RTG‘IPSC

17.4 IhEeHR
17.4.1 BB

Bt R
RTC £ 3 i i RTC_CLK:

www.geehy.com

RTG_SECIEN

RTG_CNT

RTC_Second

RTC_Over Z RTCHGL

RTC_Alarm

RTC_ALR

MREE (R IhFE
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® 4} LSECLK ¥R
® 4} HSECLK fndfE 128 434
® N LSICLK

ANTR] b e i I A% 1l 5 RCM AN REAC &

B PAR

17.4.2

17.4.3

RTC Filp figs & 17— 20 ALl g e s, vl gfe 2B ety 1 70 f RTC
IS T) L HE

RTC FFHEE

NPFIERASNE N RTC S48 UG, RTC RS Ry B, HAAMERS
R A REX BA S ORI ThRE I 27 A7 b 1T 18 4F

il & RTC M Bl 75 LG40 s YR 45 ) 27 47 88 111 (PMU_CTRL) [ BPWEN fi7 &
“17 FHedATECE, BUE RTC_CSTS {74 CFGMFLG fiz, ffi RTC #EARC
B, ABEMRE RTC_PSCRLD. RTC_CNT. RTC_ALR Zifias: 5k
RTC_CSTS %17 #:f] CFGMFLG fiz, B E .

Xt RTC AL 7 745 I S H#0E, Tl — IR BEELRE (Al & RTC_CSTS
'] OCFLG H|Wr) A REHEAT

T YR TR ) B0

YERN—ANSEE I 8h, RTC AR RRMAP ThAE, F-Zhl i meh A7 28 Mt Hasiz
1E, Bt ZFA74% RTC_ALR Ao & 4P [a], fEREmehIhae)a, St EEHEsE T

BB A, FBPARE B, WERITFR T W Bk, bk kA2, s B
AR A7 Zerh Wra] LAAH] RTC [ 4 e BRI D) A€ -

17.4.4 RTC ¥
RTC w] Ll @i PC13 511, A RTC oAkt W80 5 5 AR fE I i
HZA AN, JERALE BAKPR_CLKCAL 7547 2% Al DLk £ 4 H i ik
17.45 il
RTC ] LAF=AERb ey, [ o A e A e, 2474 20 7 s A i H . 4
AR 32 S S FEA R PR S AR A, BCE RTC_CTRL Zifrds
AT P A NI T
17.5 EFFFEE bk B G
% 61 RTC 7347 a% Motk e 5
HIEL iR fmA%Hhhk
RTC_CTRL RTC il & 74 0x00
RTC_CSTS RTC #Hl RS 728 0x04
RTC_PSCRLDH RTC sy B 25 22 47 35 =i L 0x08
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FHEREL ik fws sk
RTC_PSCRLDL RTC T 43 4¥i2s 4, 77 17 241647 0x0C
RTC_PSCH RTC fi /3 St & A7 4% = o 0x10
RTC_PSCL RTC 53 S 2 £ 4 AL 0x14
RTC_CNTH RTC TH428 &5 A7 88 mifor 0x18
RTC_CNTL RTC 488 45 17 4k r 0x1C
RTC_ALRH RTC [l 5k %5 /728 =1L 0x20
RTC_ALRL RTC il & A& 0x24

17.6 FHHEHRINEEHIR

17.6.1 RTC =¥ 7% (RTC_CTRL)
w2 k. 0x00
HA{E: 0x0000

B

R

R/W

i7p%)

SECIEN

fEfeFb Tk (Second Interrupt Enable)
RW | 0: %&b
1. fliRE

ALRIEN

{fifE 4 (Alarm Interrupt Enable)
RW | 0: Z£11
1. fligE

OVRIEN

{fifEN H i (Overflow Interrupt Enable)
RW | 0: Z%1k
1. ffigE

15:3

(3

17.6.2 RTC #EH|MREFHF4: (RTC_CSTS)
gl 0x04
HAE: 0x0020

hrig

Z2y i\

R/W

ik

SECFLG

RC_WO0

55 & o br & (Second Signal Condition Met Flag)
AR E R RTC T R — AN R IIERIE S GEE N 1 8.

2 32 LAl YmAE T R i, B REARE 1, RN RTC oH &G n
1; HBEHAS 0 15k

0: Libhri&

1. G0E

ALRFLG

RC_WO0

KA BFRE (Alarm Occur Flag)

ML RTC_ALR M, fEfEE 1. HAEHMS 07F
B

0: Jof

1: Al

OVRFLG

RC_WO0

KA HARE (Overflow Oceur Flag)
MU HER R, AR E 1 REREAS 015k
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(oaE YN R/W [P

0: i
1: 32 4wt Fas i

FAER ORI Fr & (Registers Synchronized Flag)

%4 RTC_CNT. RTC_PSCRLD. RTC_ALR Zff 8 TR0, Mt
B 1 BHHS 0K,

1& APB1 PR frelifs1biG, AL naiHsaE 0, AP BEF#S
FrHBEMEE 1, A REIEHAEX RTC_CNT. RTC_PSCRLD.
RTC_ALR f#1E

0: K F:D

1: EHEFED

3 RSYNCFLG | RC_WO0

fEfelit B kR E (Configure Mode Enable Flag)

HEMAS 1 #ANRERN, A LS RTC_CNT. RTC_ALR &
4 CFGMFLG RW | RTC_PSCRLD £ T 54 HMHS 0 1B HAC E M.

0: BB TFHEH RTC FHFEH)

1 fHREAC B A

RTC #:1F52fibr & (RTC Operation Complete Flag)
Forht E—IR'E RTC H A7 810RE.

0: RIEH, TEPAT T — RIS HAE

1. C5ERL FTRABUT F— RIS HAE

5 OCFLG R

15:6 1R85

17.6.3 RTC W A ERBF 4 (RTC_PSCRLD)
A A IRAT RTC Fo Bitas i) A ITH5UE, X5 OCFLG {8 1 I e ¥FhiT s
L (8

RTC PP & Fas =L (RTC_PSCRLDH)
Wl@i@iﬁ 0x08
FAr{E: 0x0000

ALHE 2R R/W Eicpu

B RTC Wilsr4iss E258E . (RTC Prescaler Reload Value
High Setup)

FREECL T A3, XL R 8 S I B Ee .

frecik=frrecik! (RLD [19:0]+1)

15:4 TR

3:0 | PSCRLDH[19:16] | W

RTC Wis i &F 73kl (RTC_PSCRLDL)
{}ﬁﬁzf@iﬂ: 0x0C
FA{E: 0x8000

PrHg, KK R/W Eit:py

B H RTC Fior#ies E 8 H KA. (RTC Prescaler Reload Value
Low Setup)

WRAECA I A, X7 SR E SCIN JEIN fhaii4e .
frecik=frrecuk! (RLD[19:0]+1).

15:0 | PSCRLDL[15:0] | W

E: IR B R 32.768kHz (frrcok), X/NFAF28H 5 AN 7TFFFh WI3R15 B8 1 B IE 5.
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17.6.4 RTC Wi HizsarF% (RTC_PSC)
ZA AR AF RTC_PSCRLD W%, Hi%, £ RTC_PSCRLD 8 RTC_CNT %F

fras AT G, BB R R

RTC Wi Mg 72 HAL (RTC_PSCH)
R b 0x10
S AifH: 0x0000

BrHg B s RIW Eiiibu
i D T4 B2 B Ay i
30 PSCH[19:16] R B RTC W4t/ Sigs il (RTC Clock Prescaler High
Setup)
15:4 (735

RTC Fis s & A2kl (RTC_PSCL)
s il Ox14
HAifl: 0x8000
RLisk 2 RIW i

% B RTC B8R4 423 £z (RTC Clock Prescaler Low
Setup)

17.6.5 RTC i1¥#B&FF%% (RTC_CNT)
Y OCFLG {54 1 W R HAT S, 4TI ERT, EHSR R ES W it
B (RGHED.

15:0 PSCL[15:0] R

RTC iH¥# a8 mfr (RTC_CNTH)
s il 0x18
HAifl: 0x0000

LB, £ FR R/W i
15:0 CNTH[31:16] RW | & H RTC it4i#s=ifz (RTC Counter High Setup)

RTC i E#8 F 34{&AL (RTC_CNTL)
W‘H%Zf@iﬂ: 0x1C
FAr{E: 0x0000

DL B R/W iR
15:0 CNTL[15:0] RW | #% & RTC il##skfii (RTC Counter Low Setup)

17.6.6 RTC [f8MEFA% (RTC_ALR)
4 OCFLG H N 1 I R VFHAT B4

RTC M#MEF a8 =NL (RTC_ALRH)

{)H?]ﬂ:ziﬂﬁt 0x20
SAiMH: OXFFFF
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LI, B RW i3
15:0 ALRH[31:16] W | % B RTC #HE =1 (RTC Alarm Value High Setup)

RTC M$ME R A 23{KAL (RTC_ALRL)
g Hhbk. 0x24
HAi{l: OxFFFF

BLHk B RIW iR
15:0 ALRL[15:0] W | WE RTC W% ELAL (RTC Alarm Value Low Setup)

www.geehy.com

Pagel78



18 EARBRSRRSE (USART)

18.1 RiEBLWR. BEHR

R 62 RIEER. 45k

R FECEFR HEXHE
THBR R IE Clear to Send CTS
TR IE Request to Send RTS
B L Most Significant Bit MSB
AR R Least Significant Bit LSB
SN Guard GRD
UR-=4 Overrun OVR
18.2 fHifr

USART GEMF 700D 2l LR 5 MR i & AT AW T X
THRARAZ ) ER AT A e, HLIFIE A2 SRl v s s TalkbndfE NRZ S0 s AT L
Parg AU ZR . USART IS 58 Vi FEI KB Rs Rk %, HSCHF 2 AL B ARE15

USART A S FEbRAER) S R AR, S — e Al ) B AT B s 2 e i =8,
W1 LIN B e R, IrDA SIR ENDEC ¥yt fE R il i =K

USART i£ 3 #7{# ] DMA Thig, DLScsl s Edad(s .
18.3 TEARE

(1) W s
(2) LR TIEAE
(3) NRZ brfifg =

(4)  ATYnFEM s DR
® M¥Efr. 8k 9 fir
o Kfi: MR, AR, TR
® 705, 1. 1.5, 2 MEikfr

(5) Koz
® RIERS AL
® I E

(6)  JUSLAYAILAS MR S RE AL
(7> WIgRMREMIBAF RS, BURFR = TIE 4.5Mbits/s

www.geehy.com Pagel79



(8>

2 R PRERIEAE -

® AHLhEANULED, IEEAERBAAR

® il

(9
(10>
11
12>
(13
(14>

(15)
[
[

(16>

ARSI B
R R bR

ﬁﬂI

:I:
L
-+
L

ESOLHTE

RILFIEE N
RIL5E,
CTS 4

B AT A7 SR AN

hjdtlfa IUS
MEETIN
AHER R F 1R
UNmﬁ%w
e R
ﬁﬁ%w

flbﬁ !EEl IUS

18.4 IhEEHEIR

25 PRI A I Bt AR G
EEZ i SR
LIN 7 e A 5 0
YHF 1SO7816-3 Frifk 2
SCHF IrDA PriY
SCRPREAFIR 2
A FH DMA i#
RAS R AL

B

M ER A 2 e

RERFE

RILZAF o N AR A NT . RIETER
s i AR IR

[],E,’:iz: H:

ZHEAR IS AR . WU

H R

F#% 63 USART 5| ik

51 i ik
USART_RX PN Hd ik
it Hn Kk
USART_TX 1O (LR R ) BRI LR HA R IEBARN, BRI &
i
USART_CK vt I i
USART_nRTS N W d i R ki
USART_nCTS Bt AR H B B A&
IrDA_RDI PN IrDA 2 R B i A\
IrDA_TDO iy IrDA 52 B i
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18.4.1 HALANTELE
USART_CTRL3 2175211 HDEN 7 e 5 2 75 1 A B2 2 0 T Ak

4 USART i N\ L2 2 XU T A A
® USART_CTRL2 %77 %% CLKEN fz. LINMEN iz, USART_CTRL3
A7 2 IREN £, SCEN {75403 0.
® LA RX 5.
® TX JHIMNACLE SR, HAESH NS RX 5] JHAHE .
® R EE A SCEE AN T RN AT, TEOR AL AT, AT LA
Fi BRSO, WLAiE USART_STS Zi/£ 8% TXCFLG 78 1 54

FT R AL R
® i EMBIEEMR, & EA R R IR

18.4.2 ik
IS USART_CTRL1 23 7725 4 il B4 it fr i =X
® DBLCFG f# il 74 i, w3E N 8 1B 9 fir.
® PCEN izl & AL
® PCFG hrfz il A5 A A 7315 56 14 A& AR AL 56 o

g 64 Wik

DBLCFG fi PCEN iz USART 4
0 0 BRI A1+8 AL EE +1 1AL
0 1 AR +7 AL + A AR IR 7 + 45 LR A
1 0 AR AL+ A HE +5 b4
1 1 AR AL +8 R HHE + 7 A I s +45 1 Ar
] it B #4514

AT LB USART_CTRL2 2777 2% ) STOPCFG £k & 4 FhA [F 112 1E 67 .
1AM IR BRIAE R4 .

® 0.5 /MFIEA7: e A B SCHRE N A .

® 2 MEIbAL: FIREE. BZRRE. BRI A A .

® 1.5 MF LA BRI B R S B I

LA

USART_CTRL1 [ PCFG fi th5E %5547, 4 PCFG=0 i}, AfBELH, K2
TR
® HRLS: WIEIRARLIGAL 1 AN BB R, EEERAN 0, AN
1.
® FIRRLS: WIEIRALIGAL 1 AN EOUMEET, FRERAN 1, BN
0.
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18.4.3 Rik#H

2774 USART_CTRL1 1] TXEN Argl e BN, iR Ao f7 s il TX i
o R, A S B Bk R CK RV HY

18.4.3.1 ZR K%

USART JiZHiTE], Bl iAW 2 a4 TX 5L . AEBERGCT,
USART_DATA #Ff#-83 1 — N ihas, AbT W Bl 2N B A ar A7 4% 1] o

—MNEIEWHGE A PR IR R, BT UVRES AT I — MR
WEIaAL; 2R — N ECH WIBCE 1 e TR A LA

KIALES R

#E 7 USART_CTRL1 ZF 17451 UEN {7, ffigE USART.

A3 E USART_CTRL1 {7431 DBLCFG {7k ke 7K.
B E USART_CTRL2 7 725 11) STOPCFG {3k e e 45 b A 51
ik 2 P8 5, 7 USART_CTRL3 #f7asr flif DMA.

1E USART_BR & f7-#8 H i BI85 1 RR %

{fife USART_CTRL1 ZFf745 1) TXEN i1, KiE—A25 WM.

ZfF USART_STS #if7#: 1 TXBEFLG fii# 1.

1] USART_DATA {728 5 NEE (K fige DMA, NN FER
KRR E DR 7-8).

® Z5Ef5 USART_STS %47 a1 TXCFLG & 1, FIRKILTEHK.

TERG: ARETE IR BRI S AL TXEN A7, 750 TX WL 1Bl S ian, B R R AR 3 1B T4
LA i PR A0 okt 5 2%

18.4.3.2 ByAEfE

X} USART_DATA Z7 745 AT 53 /E 0T LK TXBEFLG f7i5% . 4% TXBEFLG fi
PR B AL, RS AL 27 A7 AR WSO e B ik A AR AR e R i R B, Bl ik
BITAR T, BRI R Rk AP RS . o IR AP 2 P BN — AN,

HAZ

1
(2>

(3

(4>

(5

www.geehy.com

3 i T T 0 A

47 USART_CTRL1 ZF47 85 /) TXBEIEN & 1, N&7=A— ik,

4 USART AT RIEHURIIRASIT, %50 %5 17 BT S, ATt
F| DATA 24788, FF1E 20T 00 0 o AT O B B R o 2 77 5
.

#7 USART b T RARASES, XEs 2r A e i3t T S544E, B8R EIB A
Zifrast, TG REEYE, TXBEFLG & 1.

Y ANHHR R LTI E T TXBEFLG fii, TXCFLG gt & 1, Mt
¥ USART_CTRL1 27 as ) TXCIEN A& 1, WL —A rhilk.

£ USART_DATA #ifess i 5 N fa — 1Ml 5, ik NMRIhFEE A 1T
oYM USART #idk 2 /i, 2555 fF TXCFLG & 1.
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18.4.3.3 WrFFin

7 P TR AN A £ — AN RS A B 3] 0. 1K USART_CTRLA ZF A7 441 TXBF
BRI RIE AT, W Fmi KBS i USART_CTRLA 27474511 DBLCFG fizik
SEo Ak TXBF AL EAL, W ATEE g e l)m, TX & R IE— N,
WA 58 N TXBF AL B AL, AEWFiias R, RIESEIEA 1 802 ME
A7 R B IR AT .
TERG: HBEFFURICE MW AT R AL T TXBF A7, KA FR RIS 5 RIE PN ST, R
AERT— AT R R LA 2 )5 B S TXBF fiz.

18.4.3.4 2SR

W WAL 7E 4l 1 AR — e B SR L, R TERE RS TR i
WP . K5 USART_CTRL1 #7430 TXEN A28 1, AT AFESS — > Hdfa niai
FIE AR

18.4.4 FWras
18.4.4.1 SRFE

USART £UUiR], RX B4 1 5 51 HEEOE 10 B A 20 . 7EEECR,
USART_DATA Zif7# 8 — /N, b1 PR e AR o 2 A7 48 2 1A . 4L
P — A — Pk N B a%, BGH)E, SRR R A NS, BRE P AT
B USART_DATA.

BREESE

L‘JEE'\:
(1
(2)
(3

(4>
(5>

(6

18.4.4.2 WiFFig

# 7 USART_CTRL1 ZFf7#5 1) UEN {7, ffigE USART.

Wit ¥ B USART_CTRL1 #77#%f) DBLCFG ik ukiE 7.
HHid W E USART_CTRL2 77 #511) STOPCFG {3k se 45 b A 51
ik L2 4E S, FE USART_CTRL3 #1772t {#hE DMA.

7t USART_BR 77 {7 HH % B IS FIB R R

W E USART_CTRL1 ) RXEN 17, f#gEszl.

ANBEAEFRCEE AT A7 RXEN 7, 75 WDKKk IELE 200 715
BB — N AR MR R T, A B AR R S R R,
WA, HRbRERE 1.

MR WAL AT 4 P WL R B USART_DATA 2 A7 85
USART_STS 777441 RXBNEFLG {7 i it & 7

% B RXBNEIEN A4 7= A — AN

sggpp st rh, BBl USART _DATA 2917 %5 Agis % RXBNEFLG
£, WA 0 EBR.

Z R, AN AT RS, USART_STS 2474311
RXBNEFLG fi7#<x 4% & 1, H DMA X 8¥E 2517 s AT i mis £ .

MEES ESCE — AW, USART &3 B R — FEAbFL e
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18.4.4.3 23R

BRI R DA R, USART G0 B mAE il — M2 e,
Ri&E USART_CTRL1 1] IDLEIEN £, ¥ /=4—A>rlkr.

18.4.4.4 B Hi4E R

4 USART_STS # {7 #: ) RXBNEFLG i 1, RN — o4, e
PR AR . R 2 RXEN BA7 5 4 B EE N AL & 245 5612 21 DATA 2577
fro BLEIFAE RXBNEFLG 74 & 1. A0 f EAERE] N — M st ik
55 S AT ) DMA TSR AT AL, 15 PR Az i H A R

7= v AR IR
® USART_STS () OVREFLG 17 & 1.
® IN&=FE I DATA A fEas T I HUE .
® 75 h Wi R RS AL A A7 A AR, (EA S IRAE G I 2 1) %k
i o
® % USART_CTRL1 /) RXBNEIEN f78 1, Wj&i=rE— i,
24 OVREFLG {7 & 11, RFCLHEIEER. 14 APIFAfE:
- 4 RXBNEFLG=1H, F—/MEMEHELTE DATA 475 E, TTLL
AT R
~ 4 RXBNEFLG=0 iif, DATA 24758t %45 45 Bk .
® %t USART_STS 1 USART _DATA 217 38 R HEATHL4 1/, 7T LASEAT
OVREFLG fir.

18.4.4.5 Mg EHHR

PR AEFR O R A 21
® 7E USART_STS 7 /7% 1) RXBNEFLG fhiff) E A% B NE fri&.
® CRHUE WAL 75 17 4 ) 1% ] USART_DATA 27 {74 o

18.4.4.6 Mmitk i

A RO B i K BBOA [RD B0 AE T A SO TR e SRR B 1B AT, 2
I G2 P

MRS AR BRI AR A R B T R
(1) BEf7 USART_STS 217 24H) FEFLG 7.
(2)  ToREAE ML A 2% K& B USART_DATA Z7 4748 o

(3)  TERFATRERN AL, (H7E 2 s E N BT
USART_CTRL3 %47 # 1) ERRIEN Azl 274 — A il .

18.4.5 WHRERRAER

BRI AR (USARTDIV) J&—A 16 My, A8 12 A REGH /A 4 11
NEERTY . B RGN B R R

W% =PCLK/16x (USARTDIV)
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USART2/3 1 &Gl 8 4 PCLK1, USARTA [f R4 2hh PCLK2, WA Zi1E i
P BT AE A RSB 2 5 B RE USART.

18.4.6 ZHAHEIREE

fEZ IR EE ST, 24 USART AR —NM% . EiZM%T, HA®&iE
ITEME, HRAZHBERRE, Jydt USART fIfidH, wl 8 Hgskeia. f&
FEAE A, A BEARMTRYCIRS L, ZR IR R

Yja B G, AR AT IR S ERER R
® WUPMCFG i #iE R, S22 N AR H E B AR
® WUPMCFG i Bz, UEIHhkfric il I8 H BB

AR (WUPMCFG=0)

1 RXMUTEEN & 1 B, USART M NEHERIEA, kil 21 25 PR, g A
BRBL A e i, [T RXMUTEEN A7 0. RXMUTEEN 38 7] LLd i

35 0.
K 62 A MR B EF BRI A
RXBNEFLGRE {41
RX X Hm >< @2 >< B3 >< 2= IRMg >< R4 ><
RXMUTEEN BRERIER Eafest
RXMUTEENE 1 R B 2= (R ot

HiBEARIEA R (WUPMCFG=1)

WRHHEAREN Y 1, 2R R k. bk 9K 4 oo, 2k
BN IE I, 205 H ORISR EU L. ik ASUCED, D\ R
o AHAEVLES, B Es AR A e i, JFHESS RO — AT, IR
HH B U PR B 77, (HihE S B SR ATLES, WG 2 FR X
HBEN BRI
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K 63 HuhbAriciR i EFER

RXBNEFLGHE {4 & 1

RX X ﬁ%1>K ﬂm1>< ﬁﬁ2>< Mm2>< &ﬁ3>< ﬁﬁ3>< iR

RXMUTEEN

T

RXMUTEENE 1

[ BatiEst

T

Nkl

EEER

FER

U= b b

!

NS T: Dkl

18.4.7 FIFBKER
PR S R R A e LR S 4TIEE, R P 17— a] Dl

BRI 52k USART_CK.

USART_CTRL2 %17 %11 CLKEN fi7 ¥ & 7 N FIB Rt

24 USART #E A [R5 A 20T

USART_CTRL2 #4725/ LINMEN £, USART_CTRL3 & 47 #%)
IREN,HDEN #1 SCEN #7042l 0.
HOHE WU EC AR A A TE I e
FHE i 1 s — N AR AR B P74 USART_CK BB, 24788
USART_CTRL2 #] LBCPOEN £ k7€ .
USART_CK i gt i USART_CTRL2 Z77#4 CPOL A7k 5E o
USART_CK £z 1 USART _CTRL2 Z17 4t CPHA f7 ik 5E
N2 N B BT T IR AN BE S SMER CK B

K 64 USART [AlbA&4m 1

USART

CK

X

RX

A

EREETDAN

BRI
Bt
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Kl 65 USART [A) &A% 4 7 &l (DBLCFG=0)

DBLCFG=0 (81 #&)

CK (CPOL=0, CPHA=0) M—
weommmy — oL e

N T O O O A o A O
CK (CPOL=1, CPHA=1) 5

XGREEEE) et o [ g | g2 | s | e | s | fwe | a7 [

RX (GRES MR ) | o | ur [ 2 [ s [ e [ s | e [ a7 |

Kl 66 USART [0 A% 4t 78 (DBLCFG=1)

DBLCFG=1 (9\L ¥ #&)

ey SN, N Y A
woom oy L e

wousomo [ LTI L L
CK (CPOL=1, CPHA=1)

TX(REERE) | s o [ o | g2 [ s | twa | s | me | 7 | fus [mired

RX (GR B IR ) | o | g1 | g2 | s | mea | s | e | 7 | s |
18.4.8 LIN #=,

USART_CTRL2 #7775 # LINMEN 47 ¥ 5 /& 73 3E N LIN A5

2HEN LIN AR

® Ml 8 MR AL 1 ALfF A

® USART_CTRL2 7f7#:¥] CLKEN fiz. STOPCFG i,
USART_CTRL3 #7745 IREN fiz. HDEN 75l SCEN {7 # i £
OO

USART #£ LIN =R R A4 s FFiod, - e PP A&l K 5 ] 38 it USART_CTRL2
[ty LBDLCFG 78 A 10 fr. 11 Az, Wiriyike il da % o7 T USART 2k,
TR RIRAS, ISR EIRAHIRE, RX E AN 2 Wi, H
USART_STS #7243 LBDFLG {7 & 1, #Ititf#ife USART_CTRL2 f
LBDIEN fir, W<2p=t chi
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25 R PR AT e - i

FERFIRE T, 35 RX AR Wi, Ul ss & HU s —AN 0 0 Al i
2774 FEFLG.

K 67 2 RPIR A I Wit

RX X B >< HiE2 >/5‘§I‘ﬂﬂ1u‘i\ H FF gy /< EEIK >< R4 >< RS

FEFLG
USART_DATA >< B >< A2 >< 0x00 >< BHE3 >< 4
LBDFLG
B AE SR A AR U FF o
TEEHRAE S FE A, 2 ROV WU 21 it A 224 i A i ) 50 o 2 7= A
FEFLG.
Kl 68 HICH A% HntR A A I 7 ot
FEFLG
USART_DATA >< HiE1 >< HE2 >< HE3 >< iR
LBDFLG

18.4.9 HRREA

BEe RS — PR SRR X Ll S A, 18 1 S 1SO7816-3 FRif i
W, BRI S R/ A A LT B B

USART_CTRL3 Zi {725/ SCEN 74k & /& 53k N0 g R

2 USART #E AN BE A -
® USART_CTRL2 % 77#4/f LINMEN fiz, USART_CTRL3 %747 %41
IREN 7. HDEN f72Zitji 0.
o a2 8 M EERE AN 1 MRS, A 0.5 5L 1.5 ME LA,
R 1 S AE P ANIC B ) A 4,  WE ROR AN S A I 1.5 M=
1EAD
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ehy

SEMICONDUCTOR

® T LIEN USART _CTRL2 #1743 CLKEN 37, NFRERFEMLR2h.,
® TEIEAS AN, Ml B A AL IR HR S, N T AR LT AR T
FSCEE, BORLSAE DR RN B S RAK, HRFRT 1 D

FF A I Bl
® IrTiifE R AE R BT RO — W R K 00h Bt 4 24
Kt i A WS .
Kl 69 1S07816-3 Frifk fril
EHBRBHIR
| [ mo [ for | m2 [ me | e | ms | me | w7 [
REFBRBER :0_51% i i
Lt | mo | fot | g2 [ ms | e | ms | me | w7 [mmm| | |

f

LV OE AR ¢ s

18.4.10 4.4+ (IrDA SIR) ThfgiE=R

IrDA FL30E — AT, AR BRI ECEE A RERIN 11T, HEIR A0S
Pz 7 75 EAERF 10ms LA _E.

USART_CTRL3 277281 IREN £z g g & ik N\ IrDA Kixt.

24 USART #E IrDA # 3 :
® USART_CTRL2 % f72:[f] CLKEN fiz. STOPCFG fiz#1 LINMEN f,
USART_CTRL3 % 77#%(%) HDEN fiz. SCEN f7 #5443 0.
® iRl 1AM AL, PR /NT 115200Hz,
® fHHZIAMElkh (RZD FniBiE 0, FrUAEIER BN, MiiksE N
3/16 MBI . I'DAARDIFERE S, JufitR IrDA TE 5 el 211 bk
ML WK KT 34N DIV 85

70 IrDA B UHE K

\

\

LR

Y

Y

USART_RX [} RX

USART

SIREN

A

KRIEYRIDEE |-
USART_TX [ Jt—| X

A
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18.4.11 FEfE R T4
B H DhRE LB nCTS 5| AN nRTS 5| 158 ] 5 AN 45 18] 1) HR AT 5005
B 71 P USART 2 ] Pt 42 )
TX RX| |

&% g TR B8
< nCTS nRTS
| RX TX

U B8 - ots) &% R

USART1 USART2

CTS iz

USART_CTRL3 %17 #%H7 CTSEN fir fesE 2 Bl i CTS Widsshl, # 1 CTS i
i, KIEAS SR nCTS 51 I HHR WS & AT LAt k%, # USART_STS %747
#5[) TXBEFLG =0 H. nCTS #+i sl AR~ F,  IEHE i n] LAgE ik, #F nCTS
TEAE SR AR N B, AR SRl R WU e G, RIESRHT IR K%

RTS W)

USART_CTRL3 #7745 1) RTSEN £l 2 3 ff e RTS iz, #ifE RTS i
il HBRUER IR, nRTS B Sk T, 23— N W e B
NRTS A8 A ey F P DAE SN R 26 2457 10 R0k 2 i

18.4.12 DMA £ & rh8siE{E
N T IR AN TR 2 H14E, USART 8] LLH DMA J7 U5 1] Edis 22 i X

{5 F] DMA 5 Rk 1%

USART_CTRL3 % #74% I ff) DMATXEN £z #u5E 2 75 1 F DMA J7 s R3% . 24
DMA KikR, TEFEE R SRAM X 4R 24 DMA &4 2| K k%X .

1 DMA 77 2R % T B D 3R

® 5% USART_STS #1724 TXCFLG fiZ.
TEAFEAR Y SRAM 174 #5 () ik ¥ & DMA JHbE o
& USART_DATA #i {7 a5t % & 4 DMA H bk
B BRI BRI L
B IEE .
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o E P iAL.
® fiift DMA ik,

® ZifF USART_STS Zi {7 a4+ TXCFLG i & 1, RN KIETEHK.

i DMA 75 Rk

USART_CTRL3 %47 #11) DMARXEN £ g & #5318 FH DMA J7 WEli, 24 H
DMA F2USCIy, B —A> 5775, R0z s X RS 24 DMA R4 2145 7€ 1

SRAM [X .

Fi DMA 77 s e B D 3R
® {1 USART_DATA %47 7% (il % B > DMA itk .

o FEE Y SRAM f7-fifi 2% )bk 1% B v DMA H ik,
o i E EAL B T A
o Wi
® i E b fliEE,
e f{iifit DMA i#iA.
18.4.13 HlTiER
Fke 65 USART HiligR
W T =MLY T (VA fERBAL
BlEF TR ANT RXBNEFLG
RXBNEIEN
o AR OVREFLG
6300 1) 28 ¢ 2% PR IDLEFLG IDLEIEN
T ARG 0 B R PEFLG PEIEN
LIN W iiks & LBDFLG LBDIEN
M 3% £ NEFLG
DMA #5508l Es = i H R OVREFLG ERRIEN
i 1% FEFLG
B Rk TR TXBEFLG TXBEIEN
RIE 5E K TXCFLG TXCIEN
CTS kri& CTSFLG CTSIEN

USART b7 sR M 27 [ — e b 5, o SR 7E SR 5 s

LTGRO R
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K 72 USART st

RXBNEFLG:[>—4D
OVREFLG RXBNE I EN

IDLEFLG
IDLEIEN

Gl

L
LBDFLG
LBDIEN

NEFLG
OVREFLG
FEFLG RRIE

TXBEFLG
TXBEIEN

PEFLG:D
PEIEN

:[>—> USART el

=1
R " [
=1

CTSFLG
CTSIEN

18.4.14 USART L& ThextH
Fk% 66 USART L ohfexf b

USART = USART1 USART2

USART3

SR

B

Z ZAFE M (DMA)

Z PR IE I

Bk

(el

XL (HEpE=)

IrDA

P P N - - I -
< | < < < < < | < < <

LIN

< | < < < < < | < < <

HER: 7 R RN, 7 FoR AR
18.5 HAFan ik pst

FH# 67 USART ZA7 s i ik et

TR iR fRs Hshik
USART_STS RE TR 0x00
USART_DATA A A A7 0x04
USART_BR BRF R AT 0x08
USART_CTRL1 A AR A 1 0x0C
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FERA iR PRt
USART_CTRL2 PP A7 A 2 0x10
USART_CTRL3 P2 A7 3 0x14
USART_GTPSC PR3P I ) RO 2 900 25 A7 0x18

18.6 HFHBINEEHIR
18.6.1 WREFFE (USART_STS)
Az hdt: 0x00
SAi{E: 0x00CO
ALHS Z R/W Hhiid
KA RbRE (Parity Error Occur Flag)
0: 4R
0 PEFLG R 1: IR
SR, A BRI, BEEEE 1,
S 0, 7% RXBNEFLG Ef )5, Jtiil USART_STS %47
#%, ik USART_DATA #1788 58 Ui 0.
KA W RbRE (Frame Error Occur Flag)
0: Joidhiz
1 FEFLG R 1: IR BT R4
L BLED A i B RS s W TR, A 1
A% 0, 25l USART_STS Z9/74%, Tt USART_DATA %
TSR 0o
RAMEE R E (Noise Error Oceur Flag)
0: Johe&
) NEFLG R |1 IR
M AR, R E 1,
A% 0, 25l USART_STS Z7/74%, it USART_DATA %
A5 0o
KA RbRE (Overrun Error Occur Flag)
0: &R
1: IR
3 | OVREFLG R 24 RXBNEFLG {8 fr, FLF 7 25 7758 o (0 50 5 f 4 3 i 2
o80T, mEMsE 1,
A 0, 25l USART_STS Z/74%, it USART_DATA %
A 5EHTE 0o
K225 16 M4k 67 & (IDLE Line Detected Flag)
0: I H] 2K B2k
4 IDLEFLG R 10 R E)2 PR A 2k

RGN B S PR SR, e 1,
A 0, 25l USART_STS Z/74%, it USART_DATA %
1748 52T 0.
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Brig

B

[P

RXBNEFLG

RC_WO0

BWHAR P 3 A NS hRE (Receive Data Buffer Not Empty
Flag)

0: HMHHEZ 8 T

1. BIRBIEZE MR NT

R AR R BRSO A B AR AL i I B N, e AR 1
B FE 0, LHL USART_DATA &if 0, S XHZALE 0 iR

TXCFLG

RC_WO0

RIEHIEE AR E (Transmit Data Complete Flag)

0: RIEHHEAR 5E

10 RIEHARE

L e — A% e H TXBEFLG B AR, mifdfhE 1;
R fEE 0, SEiH USART_STS #%7774%. F'5 USART_DATA %
FARTERGIE 0, B AIZALS 0 5 FR.

TXBEFLG

RIEHIRE AN FEE (Transmit Data Buffer Empty Flag)
0: RIEEHEZ AN

1. RBHIRZ T aR N

AR AT SRR R B 2 A7 S AR B, iR 1
K MHE 0, 5 USART_DATA 2 17 2% 5E i 0.

LBDFLG

RC_WO0

2] LIN WP 4% (LIN Break Detected Flag)
0: #ATKCMIE] LIN BroF

1: Rl E] LIN W

LRIE] LIN WioTmy, & 1,

S 0, XHZALS 0 iERE.

CTSFLG

RC_WO

CTS 4k #r& (CTS Change Flag)

0: nCTS IR&L LEHAE L

1: nCTS IREL L kAL

#7 CTSEN fi B Az, 4 nCTS MAYIHn;, mdshE 1,
HEAHE 0, SHEZMLE 0 k.

31:10

(3

18.6.2 ¥#EFF2: (USART_DATA)
ﬂﬁi%ﬂﬁﬁt: 0x04
FARE: OXXXXX XXXX, X=# 5 U7

bl | BF | RIW ik
¥t (Data Value)
RIEBIGE SRS YEE; BCBEER ARSI, RIEBIER A iZ S TR E
8:0 DATA | RW | N5
WERAFRE T A BRI, WRZE 9 MUENL, ) DATA IR 8 M2 R5AL;
R 8 MRS, ) DATA B 7 A1 2 ZHER IR AT .
31:9 fRE

18.6.3 KFFER#FF4 (USART_BR)
g Htk: 0x08
S AifE: 0x0000
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DLI B s RW i3
USART W FF 270 i R 501/ 6 43 (Fraction of USART Baud
3:0 FBR[3:0] R/W | Rate Divider factor)
USART 34 Z A4 R B0/ NG 43 X 4 7 9LE
USART #2650 4 2B 18488 53 (Integer of USART Baud
15:4 IBR[15:4] R/W | Rate Divider factor)
USART P45 3 345 R B 0B B0 43 X 12 7 98
31:16 TRE&
18.6.4 #H|%7F4#: 1 (USART_CTRL1)
fmFsiht: 0x0C
SA{H: 0x0000
DL, B R/W iR
R iEWr T (Transmit Break Frame)
0: KKk
0 TXBF RW -
WA A R E AL, ERIEWIFMIA IR AR, AR S 0.
{FREFEUER B . (Receive Mute Mode Enable)
0: IEH TAEM
1: FPERBE
1 RXMUTEEN | Rw | MEPZERRPRE AL 0, sl 2 e o, BEFRKILE 0.
USART ZERII— N EEEA 7T B T HEREI, IR Bl 2 R 2R Ay
TR e
EHHEFRC R e AR, 25 B A7 RXBNEFLG f7, ] RXMUTEEN 7
AREB RS
{420k (Receive Enable)
2 RXEN RW | 0: ZkiE
1. ffife, FHIAFwERN RX 51# L&A
{fife %1% (Transmit Enable)
0: 2k
3 TXEN riw | 12 M
B TERRE AT, TR g R SRR, R ikAr A A 0 Bk
M, MATEURTEHE RKIETERUG, SRE—NTINELE.
BOAIJE, SIEIR—ANLRRs R R I% .
{f#f¢ IDLE F1i7 (IDLE Interrupt Enable)
4 IDLEIEN RW | 0: ZEil
1: ¥4 IDLEFLG BN, 774 W
ffifie Rl i X e 4k (Receive Buffer Not Empty Interrupt
Enable)
5 RXBNEIEN | R/W 0: L
1: 34 OVREFLG B RXBNEFLG B {iif, =4y
e K%k 5k (Transmit Complete Interrupt Enable)
6 TXCIEN RW | 0: ZkIE
1: X TXCFLG Efilt, 724 ik
e RIEE M X 2R W (Transmit Buffer Empty Interrupt Enable)
7 TXBEIEN RW | 0: ZE1E=A it
1: 24 TXBEFLG EAf, 7=AHilr
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Brig

B

[P

PEIEN

R/W

{FRERS IS = T (Parity Error Interrupt Enable)
0: Z&ilp=E il
1: 24 PEFLG BALif, rAril

PCFG

RW

fii B #5647 (Odd/Even Parity Configure)

0: 5

1. AR

TR YT BRI T B RUE, mFEA 2ER

10

PCEN

{f R %] (Parity Control Enable)

0: %411

1: ffifig

HEMIAL, RIEBIER B AIEN — MR AL BB, i
B AR R IR AL 2 TS IR

B YT ETEAE I I SRS, RIS A S A R

1

WUPMCFG

fic & e fiE 53X (Wakeup Method Configure)
0: 7N ML fE
1. HbhbARic e

12

DBLCFG

R/W

it B $¥E 7K FF (Data Bits Length Configure)
0: 14M&hr, 8 MHRAL, n AMFILAL

1: 1 MERERAL, 9 MRS, n AMF kAL
FEEHR I N BAS UL

13

UEN

RW

{$if2 USART (USART Enable)
0: Z5F] USART 44738 fidgy
1: {fifit USART i

31:14

(3

18.6.5 ##&7E%% 2 (USART_CTRL2)
fAsHidl: 0x10
SEAE: 0x0000 0000

DL, B R/W Ei::3oN
W HE USART %% sl (USART Device Node Address Setup)
3:0 | ADDR[3:0] | RIW | phfiy RYEF T 2 ARS8 N I F BRI, AR A 2 i) kbR g 2 75
—Hek g i N B IE R M B .
4 {R
B & LIN Wil K B (LIN Break Detection Length Configure)
5 LBDLCFG | R/W | 0: 10 fi
1: 11 AL
{36 LIN WiF45 460 sF 7 (LIN Break Detection Interrupt Enable)
6 LBDIEN RW | 0: Z%11
1: X4 LBDFLG &L, ForEdmr.
7 73]
i e% H 5 — Sz kb (Last Bit Clock Pulse Output Enable)
0: M CK i
8 LBCPOEN | RW
1: M CK #irth
sefr AEH TR
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Brig

B

R/W

D)

CPHA

R/W

fic & At &R (Clock Phase Configure)
VA R B LE 55 LA b i kA7 SRR

0: /Esgﬂ/l\

1. H A

A A (B R P 2 S v

10

CPOL

R/W

fic & A &4 (Clock Polarity Configure)

2 USART 4 T HARERS, CK 51 IIEPRA
0: fiKEF

1. HHE

B RAE A TR R

1

CLKEN

R/W

fiifgRt e (CK 511D (Clock Enable (CK pin))
0: Z%1k
1: flige

13:12

STOPCFG

RW

fic & = 1E42 (STOP Bit Configure)
00: 1 /M ikAgr

01: 0.5 /4Ms 147

10: 2 AMFIEAL

11: 1.5 MEIbLAL

14

LINMEN

RW

{8 LIN #3 (LIN Mode Enable)
0: Z&ik
1: flife

31:15

(3

EE: AR RIEEAREMEX =4 (CPOL. CPHA. LBCPOEN).

18.6.6 =% 72 3 (USART_CTRL3)
Wl@i@iﬁ 0x14
2AI{E: 0x0000
A AR R/IW i3}
e = (Error Interrupt Enable)
0 ERRIEN | Rw | O #IE
1: ffife, %4 DMARXEN & f77F H FEFLG. OVREFLG 8 NEFLG
—ANEALEF, AT
ffiBE2L4MTBe (IrDA Function Enable)
1 IREN RW | 0: 2%
1: flige
fHfE LT AMIETIFERE R, (IrDA Low-power Mode Enable)
2 IRLPEN | RW | 0: i
1. IRThFERE
g THR (Half-duplex Mode Enable)
3 HDEN RW | 0: 2%k
1: flige
TERRERINAE R, AR H IR R I 24 NACK (NACK Transmit
Enable During Parity Error in Smartcard Function)
4 SCNACKEN | RW

0: AKki% NACK
1: Ki% NACK
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(oaE YN R/W

[P

5 SCEN RW

6 DMARXEN | R/W

7 DMATXEN | RW

{fife RTS A7 IA8 (RTS Hardware Flow Control Function
Enable)

0: %1k

8 RTSEN RW | 1: ffifg RTS #lfi
RTS: Require To Send &i%ui=k, Nih{ES, Uil Ol aTHIK.
MBURZE PP XA S (B A R B s T AR R R, RTS #r
Wi AR T
ffife CTS fELFm i HITIRE (CTS Hardware Flow Control Function
Enable)
0: ZE1k
1: {fifk

9 CTSEN RMW | CTS: Clear To Send K%k, NHAEE

2 CTS MNME SN TIN, AREAGEHEE, BNTEHAAHE: &
FEAE RN, CTSFShidim, AR MR I EME, KiFik
Bt aRAE CTS Jyrmy BTN s A7 77 4 b AT S A, W 2E4%
CTS A A 2 X MR K ik % .

10 CTSIEN R/W

f§ite CTS it (CTS Interrupt Enable)
0: Z%1k
1: CTSFLG & b= A= el

31:1

(3

18.6.7 AP I EFH I MAFFE (USART_GTPSC)
s ibhl: 0x18
HAE: 0x0000

AL Y S R/W iR

WE 4 2% (Prescaler Factor Setup)

ZR, BfEmNT:

TEAAMETIFER R
PSC[7:01f %%
00000000: f#F
00000001: 1 7345
00000010: 2 7345

1M1111111: 255 4345
TELLAMAIE AR :

PSC R g% E >y 00000001
TERRE R

7:0 PSC RW

Xt ARG AT 0 R A Bl AEATFII TARRGUT, PSC A 24742
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B/ B

R/W

D)

PSC[7:5] %%, PSC[4:0]F %
00000: f#F
00001: 2 734
00010: 4 734
00011: 6 4343
11111 62 434
UART4 1 UARTS EARFERE IR

15:8 GRDT

R/W

B AP AME (Guard Time Value Setup)

TERIZEFAREUE, TSR A ¥ TXCFLG Efr;

Feit s TR e R AR

I ) EFLAE A 35

31:16

3
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19  WEERERKEO (12C)

19.1 RiELWHR. BEHR

R 68 RKifEMR. 45k

R FECEFR RXHE
AT HE 2 Serial Data SDA
HEATI B2k Serial Clock SCL

RGEH L System Management Bus SMBus
S e Clock CLK
PR AT IR Serial Clock High SCLH
I H AT I o Serial Clock Low SCLL
Hu S AT B0 Address Resolution Protocol ARP
NS Negative Acknowledgement NACK
B A0 A T Packet Error Checking PEC
Huhk 23 FEp Address Resolution Protocol ARP

19.2 iy

12C J&— A B B e 2B 5 P, MBSl L, 12C B PIRIE S 2(SDA 5
SCL)FI—/ ML R, PIRAE 5 2 R &5 -
® PIMR(5 54, SCL: B4, SDA ##i4i. 1 SCL Jy SDA fiftif /7,
SDA H 47 RIRHE A «
® SCL. SDA XMHRIF 5 £y Ii]
® Wi RS 12C M@ I e,

19.3 XERME

(4) Z TR
(5> ML AR AR R A

(6)  MHLIIRE
® LML 12C HuhbAG
® U hEAH
® s kAL

(7) 7 fiA 10 for FhkpE
(8) WM&
(9)  FifhiEfEHEE
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® IR
® Ui

(100 AT A Bl T K

(11D REWRE
® RIATHHRI S AR S
® ATRIRL KR

o |

AR E

(12 HFiRbRE
® (iR
® SEHHR

© I BB IR A RS AR A B 1A

(13)
® M hb/BEIEAE )
o ity

(14) 3+F DMA Thfe

(15) W 4mfER PEC
® Rk R e AR
® s — N EHHT PEC # iR

(16) SMBus H#EIhRE
e fifi{f PEC
® JihkfE T B

19.4 SZHER

73 12C Z5FHER

{X

SDA

GPIO E—
SCL

GPI10 E—
ALTE

GPIO EE—

D PECHER
T BRIEH ‘
cROHE %;é?
g
S
=% A pp Sl
| we ' #
1
fatilled =tk
FRER DMA
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Bl BN LR AR
o MHLKIE
® LI
® IHlLKIE
FAHHEL

2 12C HLOYHARRE T, TAEBRAOY MR, 2 12C O RISRAE S E,
1 2l IS A o LR

19.5 ITheeHhid

Fk 69 12C ML LA 4 i Ui B

BHA B

KIEAS FIEHE B DL B

e MR S B (B %

EH WIS B AL, 7 2 I B 5 5 0 2 RO A i 1 e %

MAL 1 EHL AR e

EZ ATEIAE B HIRTHR T R P S L 2 A EHL

Bk [ 25 P B 22 B2 (8] B N B4 5 ) e

fihk A A LRI Al d B2, AU ], B ENLUE B A PRIR

19.5.1 12C EE
12C 18 1R 15 2% 2 18] 1 FH 2 7 =R an 1]

K 74 %0 12C B EEEE

SCLE %k

SDAE %k

12CEHL 12CAHL1 12CA#1.2 12CIAHL3

WEER R

(1) XRZREPBLENMRAIARE L), /£ 12C HESL Y, WHER
2B VL SEE L.
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(2)  —12C B R MH MR R, — WA B AT HIR L (SDA), — % H4T
I BRER(SCL) . Bl T fmtid, ezl THdR IOk D

(3) B MERAELL LB BA ML Rt (EA S 6r), TR
# k45 e) RS

(4) RRFFEEZ LREBRIE, 12C RETHRET, fbmiEs, irf
BO& SR, AR RS, By A PHAE R R il B

(5) =MEEER: AR (EL 100KHZ) B (Eik 400KHzZ) #biE
A (FE IMHZ)

(6)  ZENLFEREAELN, BB, RECE &b #07 Xooe A 5%

2
(7> AR S ANGRAFIN ], FI0 12C i SCL sy LTI 1] S5 AR H~F I R AT
G o

19.5.2 12C il 2

WU R
(1 L k. i il 1 N8 A1) A k.
(2) 1E SCL [F_EFHER B, SDA 75 LR Fa e ,SDA 7E SCL AR IAEIE tH ek

(3> B 78w, 12C BTG S FILES NEE S,
® Llnfi: £ SCL OWARE M- T HIIE, SDA 19— T B E s fa .
® ({FiEf7: £ SCL WAE M- T IE], SDA 19—~ EFH s b 4.
® NEN: HTERR AT HERIER IR EHLIER ML),
FERIE 8 MIIHHE G, SDA KR H(th i AR VM), 7226 JL AN B
fikrhYITE], PRdias R SDA HA%, RN EHICE] T Hidfs

12C B REIRE
75 THLE B B ML

) SLAVE-ADDRESS ) A [-DATA-| A | .DATA A A [-P
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K 76 ML A MAALEE S

) SLAVE-ADDRESS R A | DATA |“A°] DATA [A-]-P

ok

1) o WREHE B RN LA SR L
(2) S: EIHES
(3) SLAVE ADDRESS: MAHLHsdi

@) L s hopLesnE L
(5) R fis e b

(6) 1:

@ 0. BA

®) P: 145

BIRE S A5, BTA MHLARR S 4 EHUAOR R MBS 5, 12C Bk, &
A KA ME— 1, IS S S R VLS 5 ML it Begieide
T AHLRE 2 LU BB A5 5

EIWACVSCE €]

Jraksestihta, BRIRBINEE S, BN EE, R R AT,
FEHERR KR e 7RG, MHEFMGERNEES, Afmiirg v
ToEMUA, ENLAMHLUARIE —MFIEE 5 (STOP), &Ko ki se .

EVIVACPSIES € in)

SRS, BB AR T, MU IR R ENUE R S B R RNy 8
B, MHUEE AR TE — A7 5 8l B B A BN BB E 5, BRI IR 3R
e, 75 B MWHLR [ — AN AERCEE S, WML A % 2

19.5.3 HIEAE MM

Hu posid ey, WEMES SCL miH T HIlE, SDA £k FHwaniifae, RA 34
SCL 7Ef ][5 SDA fI R A BER SR, B LR A 5 2 —
AN B K
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K 77 SDA It} 7K

oa - PRI DU DXUAARN
SCL /F____—\____________J/____W\

WO+ =aee
19.5.4 EIEMEZEILES
BT Bl el 2 6 E U615 5 (START) {5 1L 15 5 (STOP).

/8 78 START 1555 S J9:SCL A HU P, SDA i v T 1€ L P-4 4
START

SDA —————————w\\
SCL \\\

79 STOP 555 S J9:SCL Ay LI, SDA Hifi i i) e it 5P e
STOP

SDA /

SCL \
19.5.5 ff

Fht R T R Z EHUE LT Rz hl b . MR EHURE, SAL
TR

RAAERBLENN, EHA T LURSME . P ENLATREAE START 155 iR
TRAFERS RN N TE LR B —ANE R START 55 o 1% Bl i 75 3 e e w4
FWLTE AL S o

PRI A RBEATI, AR — AP RS, 24 SCL v, BTN E
SDA H PR EMH CAGEKIME, SRHIBEREFSEMR A, Bk L, QRmA
TN AT A FE AR, IABTRE W BT A i AN A R AR IR —A
BURIE R T, (BRI E] SDA IR, AR #R R, R E &
SDA #ijtti, 75— MENTERE H 1Lk
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Kl 80 SDA I FF K
Master1 SDA

N/ 0\

Master2 SDA

1 0 1 0
SDA
1 0 1 0
SN N N N N

JE: Master1 {hikskig

19.5.6 SMBus R EIhEE

ARG EH L (System Management Bus, fiiFR SMBus), %5 4] fiif B 1) B X0 2k
Hil gk, ALl R RS K.

SMBus & WL FiHENLEM, FEEH T HIFE~EH ON/OFF 54 . SMBus N 12C )
iR, FEHFIENLER AR %R &8s, SIS

MBS B
SMBus FVE AL S — AN HHE T, ATSEELEh ASHhE B . B AU A AT
PS5 M 2R RENE S r IR, 2R E 3R A IF 40 B ME— bk,

SMBus %3

SMBus & /&AM PR RS 5, H T AREEAs BBy e e AT 2] e 7 o ik
)

19.5.7 R E
Fhs 70 12C BASAELE LU R JUR SRR A7

HARFFEAL R EALVEA
NS AR AL (AEFLG) BA R N
SRR AL (BERRFLG) For W ) — AN AR )45 1 BE 4R 2 A
3 Z Jbr EAL(ALFLG) EARE oRIEIRSFSTN

MR, Bl Rid, T MEECAE2E, KETHE
TBIR B REREN(OVRURFLG) | iR KIEHIENE DL 3L, FIEJIRS N\ DATA Fii4s, R4
IR AR .

ABH B Tlow 451245 £ AL (TTEFLG) SCL H it — & i A

PEC bkl ihs % 11 (PECEFLG) CRC A%

19.5.8 W IFHK(PEC)
12C #id B — PEC i, it CRC-8 5 28470} 12C Hudhi iF SeAs:

www.geehy.com Page206



I, THHESMEHE CRC-8 2zl N: C(x)= X8+X2+X+1.

¥ PECEN i # 1, fiife PEC ThiE, PEC fibasitl 12C &2 A3k 1 B A Hdh 41
TR, R sn AR

19.5.9 DMA =,
IRYE 12C AEFRE, 4RI AT A8 N B B BN AT A 2, MCU TS A
BT, AT IRATE LT 12C ) DMA Thft, RENE BRI 1 52 B R AF -
DMA ki%
WH 12C_CTRL2 #4745 () DMAEN {7 f#i it DMA BixX, 4RIk FF 748 NS hf
(TXBEFLG # 1), #dfi¥imid DMA MAEfik X E 3 A\ 51 DATA #1748,
DMA £k

WE 12C_CTRL2 Z7 17 #s 4 i DMAEN {2 DMA #3442 0oy 47 2 i
(RXBNEFLG # 1), DMA ¥4 DATA & £ 45 50 AL 4 21 B E I AAAE X

19.5.10 12C it
ks 7112C sk

T E L B AL Hh Wb s
RIEEIR AL T2 K STARTFLG
Rk 58 At U R L A S ADDRFLG
10 Az ik Sk BER 1% 56 ADDR10FLG EVIEN
eI RS STOPFLG
HOE 7 A i e R BTCFLG
el E | RXBNEFLG
EVIEN #1 BUFIEN
FIE G X 2 TXBEFLG
MR BERRFLG
xR ALFLG
IV RV AEFLG
IR OVRURFLG ERRIEN
PEC #4i% PECEFLG
ABE ER Tlow 4517 TTEFLG
SMBus 2 ALERTEN
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19.6 EFAFaHhhb gt

Fg 7212C FAFAHAEWE

FIRAG Hig s ik
[2C_CTRL1 P A A7 A 1 0x00
I2C_CTRL2 PP A7 A 2 0x04

I2C_SADDR1 MHLHLHE 577 28 1 0x08
|2C_SADDR?2 MALHLIE 7T 7785 2 0x0C

[2C_DATA Hs A7 4% 0x10

[2C_STSH1 RETFE1 0x14

12C_STS2 IRABFA72E 2 0x18

I2C_CLKCTRL F WU ph il 5 A8 0x1C
[2C_RISETMAX NI EI R e 0x20
12C_SWITCH 12C Y4 25 17 4% 0x100

19.7 FHEBIEERHD

19.7.1 #=H|%FF25 1 (12C_CTRL1)

f#% Hotik: 0x00
S A{E: 0x0000

VAL 2R RW R
fififg 12C (I12C Enable)
0 [2CEN RW | 0: #k1-
1: {fifE
{§if% SMBus # 3, (SMBus Mode Enable)
1 SMBEN RW | 0: 12C #=t
1. SMBus #x,
2 ]
fii Z SMBus 257 (SMBus Type Configure)
3 SMBTCFG RW | 0: SMBus ##
1: SMBus ¥l
ffifit ARP (ARP Enable)
0: %1k
4 ARPEN RW | 1. fiifig
R SMBTCFG=0, i/ SMBus %% IER AL
Wik SMBTCFG=1, f{#ff SMBus 3 Hili:
fiite PEC (PEC Enable)
5 PECEN RW | 0: #kIE
1. flifg
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LI, 2R R/IW iR
{FRE ML RS % (Slave Responds Broadcast Enable)
0: Z%1b
6 SRBEN RW
1. fligg
R T bR 0x00
2% 1 MHLAR A Bl B K ] (Slave Mode Clock Stretching
Disable)
0: fiige
7 CLKSTRETCHD | RIW 1, w0k
TEMAURRE R T 7014 2E K B A1 P2 I 1) T o 4 % 2E ik RN R 304
o
RikALIGH: (Start Bit Transfer)
4 N NPT £ f30 b =0 K e
8 START RIW ﬂhﬁgj\@o,éﬁgﬁ%ujmcaqoﬁ,m@#@m
0: TKi%
1: K%
Ki%{E 1AL (Stop Bit Transfer)
AT E 1. 7 0: HREFIEAIN, mEEE 0 2446 e i) 4
9 STOP RW | RS, HEELFE 1.
0: Aki%
1. Ri%
Rk ZARE (Acknowledge Transfer Enable)
= 0. 2 -0 I g
10 ACKEN RIW ﬂﬁfﬁlﬂiﬁ‘t & 0; 4 12CEN=0 It}, HfFiER.
0: Aki%k
1. K%k
Tic, B He U KU N % /PEC A2 (Acknowledge /PEC Position
Configure)
AR 1. 35 0; 24 12CEN=0 I, mfifiEg.
1 ACKPOS RIW | 0: B4l 15 2 75 &% NACK/IACK, PEC & 75 4k T 5 0 %5 47
#e
1. BT I R K% NACK/ACK, PEC 2 &4 T A
M —%1
i GefL%5 PEC (Packet Error Check Transfer Enable)
TR 1. 7E 05 MLk PEC 5, BiRERIGA. ik, 0
12 PEC RMW | I2CEN=0 i}, A& 0.
0: Z&i-
1: ffife
{#ifit SMBus #2E2 (SMBus Alert Enable)
WHAEE 1. 7 0; 24 I12CEN=0 i}, M 0.
13 ALERTEN R | 0: FEH SMBAlert 51 IE AR 5, fREE 1% NACK {55 5 BV ik
g 7 bk Sk
1: IRz SMBAlert 5| I HAMK, $RAEEKIE ACKEN {55 5 BIEY &
3 N bk Sk
14 ]
PAFRCE 12C AT 8 A ZAIRA (Software Configure 12C under
Reset State)
15 SWRST RW

0: REfL
1. B4, EEAL12C BIRAfOR 12C 51 IHRE. B RIRAS .
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19.7.2 #%#|&7E%% 2 (12C_CTRL2)
kil 0x04
S {E: 0x0000

BLi B RIW D)

A E 12C 4p45% (12C Clock Frequency Configure)

ZAT TR A 12C B IR B, BRI APB S 2R\ IR B
0: ZH

1. 2EH

5:0 CLKFCFG | R\W | 2: 2MHz

50: 50MHz

KT 100100: ZEf.

12C SR i/ NI BN . AREREECN IMHZ PUERL R 4AMHZ.

7:6 LR

ffifE 4% i (Error Interrupt Enable)

0: %k

8 ERRIEN | RW | 1. ffiE L FAE MRS 2 A7 3 AL B 1 1, $477 2 2% b . SMBALTFLG.
TTEFLG . PECEFLG . OVRURFLG . AEFLG . ALFLG .
STS1_BERRFLG

{figed 4P (Event Interrupt Enable)

0: %1k

9 EVIEN | RIW | 1. e, bl FAEMDRAZAE ST IALE 1 0, 4774 Z i : STARTFLG.
ADDRFLG. ADDR10FLG. STOPFLG. BTCFLG. TXBEFLG & 1 H.
BUFIEN & 1. RXBNEFLG & 1 H BUFIEN & 1.

ffigeZrhgshilr (Buffer Interrupt Enable)

0: %1

1. iR, DLFEATIRES AR RIALE 1 B, =B+ Wr: TXBEFLG.
RXBNEFLG

{5 DMA 153k (DMA Requests Enable)

1" DMAEN R/W | 0: Z&1F

1. ¥4 TXBEFLG=1 B RXBNEFLG=1 It}, fdifs DMA ik

fid & DMA &¢J5 — X f£%1 (DMA Last Transfer Configure)

BLE T —k DMA [1] EOT & &5 NER i J5 — kA&, ST BB

12 LTCFG | RW | 3.

0: &

1: 2

15:13 R

19.7.3 MALHhEF 7S 1 (12C_SADDR1)
s HhbE: O0x08
HAE: 0x0000

10 BUFIEN | R/W

DL B4 R/W iR
W EMHLHIE (Slave Address Setup)
0 ADDRI[0] RIW | bbb 7 7R, %A e Mkt 10 i, A0 ik
%0 L.
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A B R/W Rk
BN (Slave Address Setup)
MMLHBHEFI S 7:1 47

W B MHLEE (Slave Address Setup)
9:8 ADDR[9:8] RW | bz 7 G, %668 Mk 10 R, %A ik ()

7:1 ADDR[7:1] | RW

% 9:8 .
14:10 R
i B ML K (Slave Address Length Configure)
15 ADDRLEN | RW | 0: 7 firthikfiat

1: 10 fr ik =

19.7.4 MALHbHEFFESE 2 (12C_SADDR2)
ks dtahl: 0x0C
S {E: 0x0000

B R R/W (P

ic B MM hEEE (Slave Address Number Configure)

ML 7 SrobEps S, PR E R B AR . SRR, fAh
HEAE T iR ADDR1; U iR %] ADDR1 Al ADDR2

8 7 AR AR AR A B L 2 A A, BAR TS DL
0: ) 1Mkt (ADDR1)
1: U 2 Ak (ADDR1 #1 ADDR2)

BB MHAU S S H4E (Slave Dual Address Mode Address
71 ADDR2[7:1] | RW | Setup)
TE XA HEAR T Hodik # 7:1 f7

15:8 R

19.7.5 HIFFFE (12C_DATA)
fmFsHudk: 0x10
HEAi{E: 0x0000
frik | &% | RW ik

I FI74: (Data Register)

7.0 DATA | RW | £ 12C SR T, K ERIR IR S FIX A2 4748 16 12C Bt
T AN RRAT S 5 AU 1) K -

15:8 i3]
19.7.6 REFHFEHR 1 (12C_STS1)

{}F?]ﬂ:zf@,ﬂt 0x14
SA{H: 0x0000

0 ADDRNUM | RW

AL, KR R/W R
Rk h 52 bR (Start Bit Sent Finished Flag)
0: KKk
0 STARTFLG R 1. ORE
R AREAIET, BHAECRE 1, Bk STST ZifE#%. F'5 DATA
FAFLR NG IZAL: 2 12CEN=0 I {415 0.
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Brig

YN

R/W

[P

ADDRFLG

bk % 3% 58 B UL L AR & (Address Transfer Complete /Receive
Match Flag)

MR 2 AE T4 i S UL e k-

0: AfEid|
1. Bk

ENUR A RE 3% 2 7 58 il

0: RIEW

1: Bk
AR E 1, BEdeik STST H77ds. FiL STS2 HIrdsnl il
MiZfr: 24 12CEN=0 I g 0.

BTCFLG

SERCBIE A HibR & (Byte Transfer Complete Flag)

0: ARITEH

1: B5ER

FERACEARIN, ISR DATA 2977 22 P U SR8, LI S
B — AN AR, RAEEE 1

IEEHERS, DATA TAESATMIEI T, HERIEBAL A A4
MEES, A 1.

BARSEiE STST 1785, T DATA %7 8 T I 8l 5 4 E W W5 e
s FEAER P RS —ANRIGHL fFIRAT, 54 I2CEN=0 B Fif
FHiE 0.

ADDR10FLG

EHLE KL 10 Ardtht bl Skkr & (10-Bit Address Header Sent
Flag)

0: KKk

1. OKRIE

AT E 1 AEiE STST %7788 1’5 DATA /738 i
BriZf7; 12CEN=0 B ffif:i% 0.

STOPFLG

1= A A IIFR L (Stop Bit Detection Flag)

0: ARtz

1: R

W ACKEN=1, E—/MNEZJE, UMHIELLL B S kAT
W, EfEAEE 15

BAFELEL STST W E8% 5« Xt CTRL1 2 AE 28T B AE T 15 R 1%
fir; 24 1I2CEN=0 I} A £ 0.

(73

RXBNEFLG

Bl Z b 3 A s krE  (Receive Buffer Not Empty Flag)

0: Bl N

1. F A N

2 DATA ZAFa A B, i 1,

X BTCFLG & 1 I, B THARS 3398 0, 2HL DATA &1F
FAEETE % RXBNEFLG 475

AP E DATA A AEa8 AlTERRIZAL; 24 1I2CEN=0 B AR 0.

TXBEFLG

RIkGMEs N kRE (Transmit Buffer Empty Flag)

0: RIEZEMIBRNT

1. RIEZMHENT

DATA B £35S AR 1

WSS 1 MRS DATA SF17880), S 0r 2GSRI BB AL %
728, BLi DATA F 7RIS NS, TIiRERRIZAL;
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B/ YN

R/W

[P

WA SHHE T DATA a7 s Gz RIGHERIG . f&10hhr, B
24 |2CEN=0 I} HA#1Ei5 0.

8 BERRFLG

RC_WO0

MR (Bus Error Flag)

0: REHERLHIR

1. RAERLAR

SRR R TRRIEAL . AT IEAL R RO BRI A 1, 3K
15 0 WS4, 12CEN=0 I} g% 0.

9 ALFLG

RC_WO0

TR EE Kb E (Master Mode Arbitration Lost Flag)

0: REAMBEKER

1 RAMERZE K, 12C #:0 B3 P)#k [ I
“CERUF R E R RIEZFEN T SR AL
TFE 1 S 0 AlVERRZ AL 12CEN=0 i A {F5 0.

10 AEFLG

RC_W0

N RFRE (Acknowledge Error Flag)

0: RREMEHR

1. RANEHE R

HAEFE 1; S 0 A& RRIZAL; 12CEN=0 I HEE{HE 0.

11 OVRURFLG

RC_WO0

KA EREhrE (Overrun/Underrun Flag)

0: KK%E

1. KRAE

CLKSTRETCHD=1. Hi# 2L T &tz — i mflEfhE 1:

(1) MHLEEESC R, DATA ZA7a% i S R st i, Sk
B (ZERESER, N RELH;

(2) WHLRIERI T, DATA Zifr88iH 5 ANEE, RRERIE
B GHRIMEEE &K% 2 00O, M RAERE.

YEE 0 WiERR%AL; 12CEN=0 I A1 0.

12 PECEFLG

RC_WO0

Bt B PEC 4445 £ (PEC Error in Reception Flag)

0: & PEC 4fi%: 7£ ACKEN=1 [I&i FH:0k®] PEC o %k
i ACKEN

1: H PEC #%i%: A& ACKEN 24, REHIE| PEC JE#:k
B4R 5] NACK

W5 0 Al IZAL; 12CEN=0 I 1 fgi{43% 0.

13

(3

14 TTEFLG

RC_WO0

ABI Bk Tlow 5 i%4rE (Timeout or Tlow Error Flag)
0: JoHmHEiR
1. RAEMNER, MWRUN, ABLEAL, SRBEREEG KT,
TR R A5 LA
VIR — KA R, BEEE 1.
(1) SCL fRFEHIKHT- KT 25ms;
(2) FRAR SCLAKHT-H EiS 8 2 itEid 10ms;
(3) Bt SCLAKH o et (] R it id 25ms.
BAES 0 AR ZAL: 12CEN=0 i H A% 0.

15 SMBALTFLG

RC_WO0

K4 SMBus i trE (SMBus Alert Occur Flag)
0: SMBus EHUB, L,
SMBus MHLIEIL, o4k, SMBAlert 5 I HLSF AR
1: SMBus FHUR, 7E5I I 7= A4
SMBus MHLIEIL, UEIEH, 51 SMBAlert 5| i HL P22
EEEE 15 #BS 0 AliERRiZAL; 12CEN=0 A E 1R 0.
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19.7.7 REFFEE 2 (12C_STS2)

% itk 0x18
S AifH: 0x0000

B/ B

R/W

[P

0 MSFLG

FE M FRE (Master Slave Mode Flag)
0: ML

1: EHURR

MLE 12C TR, i fEE 1,

PAN 62—t 0:

(1) P IEAL

(2) FRBMEME

(3) 12CEN=0

1 BUSBSYFLG

BT EbR & (Bus Busy Flag)

0: BTN CLilfE)

1. BRI CEFE@E(E)

SDA 5 SCL MR- P, it 1, Az 1bA )G, B 1S 0.

2 TRFLG

RiFHERER AR E (Transmitter / Receiver Mode Flag)
0: W&RBEIEHRA (D

1. WERKRIEREX (5

WRHE RIW AL e 5E (7 B s

T2 LT 26 A 2 — i g7 O:

(1) A IEAL

(2) PRI MRRIAN

(3) Rk Ek

(4) 12CEN=0

IR

4 GENCALLFLG

MAE R U B #E bkt (0x00) #5:& (Slave Mode Received
General Call Address Flag)

0: RIS it hi

1: W FR ity bk

HEPEE 1, G2 DL R ARl 0:
(O AR

(2) AR MG

(3) 12CEN=0

5 SMBDADDRFLG

SMBus & # M 18 X 2 05 2 BRI th 3k b7 5 ( SMBus Device
Received Default Address Flag in Slave Mode)

0: ARUKEIERIAH I

1: ¥4 ARPEN=1 i, YLFIZRAthht
EEEEE 1, W LR 2 — B O:
(D FEAAE AT

(2) PAEL RGN

(3) 12CEN=0

6 SMMHADDR

SMBus & # M % R Wi 2 3 MLk #h bk b7 2 (SMBus Device
Received Master Header Flag in Slave Mode)

0: RUCE|FEHLLHE
1: 4[E % 2 SMBTSEL=1 f1 ARPEN=1 It}, Uit H1k ik
FHAELEE 1, 362 DU &2 — HE {3 0:
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BLis BFR R/W #R
D PEEAE A
(2) FEEE PRGN
(3) I2CEN=0
A 3 5 i 1) XM Bk U fid 5 2 ( Slave Mode Received Dual
Address Match Flag)
0: #WEIfHhNEE ADDR1 2747 #5 (1 A A& VT AT
. DUALADDRFLG | R 1: I EES ADDR2 2547 3% (1 P9 25 VL L
AR E 1, R LUK SR — S O:
D PR IR
(2) PHEEL RGN
(3) 12CEN=0
158 PECVALUE R 1ifif PEC {H (Save Packet Error Checking Value)

24 PECEN=1 I}, W#&B¥ PEC KIMELE#E PECVALUE H.

19.7.8 EHIR &4 EF 728 (12C_CLKCTRL)

% ik 0x1C
S A{E: 0x0000

oazss

ey i R/W iR

11:0

CLKS [11:0] | RW

VB TR N PLg bR AR S e (Clock Setup in Fast/Standard
Master Mode)

7E 12C PRt iEL SMBus #EAHr:
Thigh=CLKS x TpcLk1
Tiow=CLKS % TpcLk1

12C PRigeARE A -

2 FDUTYCFG=0 K
Thigh=CLKSxTpcLk1
Tiow=2*xCLKSx TpcLk1

2 FDUTYCFG=1 Kt
Thigh=9 x CLKS x TpcLk1
Tiow=16 x CLKS x TpcLk1

13:12

(3

14

FDUTYCFG | R/W

fic B PodE AR T 525 e (Fast Mode Duty Cycle Configure)
B s X5 75 H=tiow/thigh

0: SCLK H=sLk 2

1: SCLK 5=Lk 16/9

15

B & FA R H ¥ (Master Mode Speed Configure)

SPEEDCFG | RW | 0: Fruifi=

19.7.9 BKEFHEIEFFS (12C_RISETMAX)

{}ﬁﬁzf@iﬂ: : 0x20
SAH: 0x0002

Ll KR R/W ET DY
FE T AR R ik TFRE] (Master Mode Maximum Rise
5:0 RISETMAX | R/W | Time in Fast/Standard Mode)

B 8] B A% Trek1, RISETMAX A SCL fie kb FHistTa) Bz 1.
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Brig

£ | RW | Hiid

15:6

PR

19.7.1012C V#3788 (12C_SWITCH)

% Hhtik: 0x100
S AifE: 0x0000_0000

B/ R RIW L
12C D)4 (12C Switch)
0 SWITCH | RIW | 0: 12C ffif 12C1/12C2

1: 12C {§H 12C3/12C4

31:1

IR

www.geehy.com
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20

20.1

20.2

WERE R EEREO (12C3/4)

ZAEPAE T APM32F103xB D hitA .

k]

12C SR PR ATHED, hETHEL (SDA) MEATH B (SCL) 41
Jlo X FLZRE TSGR M A B Z MRS 2 . RSB E ) — A 3tk
W, JFH AT DR RIE A8 B B s LA, IR T3 T Rg . AEPAT 28
iy, Ve ] AR EHLEMNL. LR AE 2 bR AR B A3 2 S
PSS PLRCVRZARE M et o BRI, AR ik 1 i s BN R AL

12C P DATERRHERE R (HdiE %08 0 % 100 kb/s). DUl (Hdfig s/ F ol
T 400 kb/s). i+ (s /N T 5T 1000 kb/s). midA (HdfiE
F/NTHEET 3.4 Mbls) FigiT,

12C Hfg HX sl s, REClERIEL . Ak, mdmR
AL R ARAE R i, ERGHEESLRGT, mERARE LS
PO BRI R HE R R A AT (E . 7E 0~100Kkb/s 1) 12C B RGH, YU
A ] A AR A e 2 T 1

AR A 1 — AN /& LCD EoRgs. mifiit% ADC fl k%5 & EEPROM.
XLV 0l T B O RS . KB E e SRR, B 12C SR 1 L
i, WHLL 100 kHz (FEFRAEFIBRERL R ) 817

TheeHR

® Wk 12C HiATH: - A ATEHRZE (SDA) FHATH B (SCL) 4.
® .
- FeEREEL (0 2] 100 Kb/s)
- PuliEA (400 Kb/s) B PR+ (<1000 Kb/s)
gL (< 3.4 Mb/s)
I e ] 2
F B M 12C HAE
7 8% 10 A gm ik
7 8¢ 10 £ & Ff s Ak iE
ik E AL
ZH% CBUS itk (HTIL= 12C 2261 12C [HHihk)
RAX TN R h
Ab P I AT BE T AR T S A
A 4w #E SDA TR¥FIFA] (thp.paT)
SR PR R
LR k1% FIFO iz FIFO, FIFO RN 8, FIFO f1% N 8 fiL
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eehy

SEMICONDUCTOR

20.2.1 12C i

JE3) (START) AEIE (STOP) %4

HPLEWI, SCL A SDA 55 #iE I d 2k LA B A . 2 ENE
TR PR, BNV RS ZH0E O SDA 155 [ -k
#e, BERF SCL OV 1. HENUEEZ IR, TR HF IR RXHE N
SDA £ ffIR-r e, MU SCL oy 1. FELR R TR sh M L& AR IIC . %L
A AR, 24 SCL 4y 1 1, SDA R AZifa € -

K 81 f3zh (START) Fifsik (STOP) %1t

SDA; : s ]
scL: : :
s H .
JERETERE : Change of Data : Data line Stable : Change of Data TR .
Start Comdiion Alowed Data Valid Allowed Stop Condition
"y
ZmHE WHL

PR bR 7 Ak A 10 A7 HbkikA% =X

7 Ar bR X

1E 7 Sk sg =, B670 (RW) BN OB, TFHEAMIL. 24670
(RW) & &N 1, FHAMALEEL .

K 82 7 frthhik#g X

MSB LSB

S | A6 | A5 | A4 | A3 | A2 | A1 | AO | R/W|ACK

|
| | Sent by slave

Slave Addres

S=START condition ACK=Acknow|edge R/W=Read/Wr ite Pulse

10 {7 HhbAg R
76 10 frtshbg R, FEW AN FHLE 10 Ak, & DNFEHRMERE ST
Brsg Yo BTN (AL 7:3) JBEMHLIXZE—A 10 fifEsh, BEJE 2 FPihn (fir
2:1) EE NN 9:8, LSB fiz (fi7 0) & RW fir. fE%MIE AN EM
WL LA 7:0.
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K 83 10 frthibAg X

‘1’ ‘0’

A9

A8

R/W

ACK| A7 | A6 | A5 | A4 | A3 | A2

A

AO |ACK

Reserved for 10—
bit Address
S=START condition
R/W=Read/Write Pulse
ACK=Acknow | edge

Sent by
slave

Sent by
slave

12C 75 7T P ALse X
Tk 7312C frsE X
Mk R/IW ff iR
0000 000 0 AR . 12C BT B G v DR IR A — AN R e
0000 000 1 Gy I
0000 001 X CBUS Mkt 12C Zmgix Ll
0000 010 X (23]
0000 011 X (23]
0000 1xx X EE L (LD Y
1111 1xx X fRH
1111 Oxx X 10 fir Mt i
0001 000 X (23]
0001 100 X (23]
1100 001 X fRe
FIEFEA N

FHUE Dy 32 Rk A B Bl 3 vT LS 3l 2k 2 1) B A S AN e die . LI J32 5k
B AU 2 A8 B B e 2 RSB 135 3K

FERIEANE SR

P A St LAy 1 i Ui, B M 0 7 OS2 BR o AR LA bk AN
RIW G EAL A MR IE R 515 )5, MRS L AU #IAE 5 (ACKD T

o 2 M R HSCEs AN . ACK BRI, LB R A 45 26 A b b A 4. AL
WAZiUF SDA LRt R FFERINL, LMEENLAT Bk &, VR4 T &
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K 84 RIEBFMNZEWEE

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 —
S First 7 bits RALY A Second Byte A AMA B
“11110xxx’ ‘0" (write)
From Master to Slave A?Acknowledge(SDA low)
A=No Acknowledge (SDA high)
S=START Condition
From Slaver to Maste P=STOP Condition

Exc eV en s

AR ENLIEAE A T B PR i 8dE, A0 A ENERIE] 7 i EdE e (Br
TRJE—ADTAD, AR WHUAIE RS . A KB BK Eas
RIS, KR RSE —TIIITI WRIE SRR B TC R

(NACK) JETi5 SDA £iitfs, DAMHE ARSI LA HFIE (STOP) % fF.

85 LA MY

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
s First 7 bit Ry A Second Byte A 84 First 7 bit BRI A | DATA oAgiB
“11110xxx’ ‘0" (write) “11110xxx” 1’ (read)

mm ron SMIaSte' to A=Acknow | edge (SDA |ow) R=RESTART condition
ave

1  From Slave to Master A=No Acknowledge (SDA high) P=STOP condition
S=START condition

MEIEASAERM BTN E (NACK) JE ST SDA £k, LU F2 A% a5 1] LUK Hi 15
1B XS RBFMAME, AL ACK kit 5. EERFigiTh,
12C AT LA AN [R5 1 ) A i 5 [R) — MABTLAE A
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eehy

SEMICONDUCTOR

TXFIFO B F 35 (START) &1k (STOP) ME)S (RSTAEN)

B2 TXFIFO 75, ZA ML AR —MF1E (STOP) fi. WREH T
HJFThRE, M TXFIFO & i A& 75 17 MR S I, AR A T A

2, RZIMR. WRARFEHEREZ, WERRER BRI, REREE
NS

R, BT TXFIFO R/ N B ARSI AT IN AL N2 12C 4T .

Kl 86 “TXFIFO fE1F N ki 4:"12C I Fr 1

== __
S| P!
SDA L [afafaala]a]a] waco[oo]ofo o] o] o] fo oo o[o]o o] o] s ! i
ol L
I —
scL | L]
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

R, ZE U T TXFIFO 1y #elieas TARR 20251 12C 4T
N

o
P
[ A Al AL AL A e oo o o o o o 0 sl o] o o o o] o o o], || |

|
|
|
| |
| |
T T
| |
]

.

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

20.2.2 ZEHIUPE

12C BN AFZ AN ENIFERER 0L o WRFE—12C B4L FAmAF
BL, R A MR 1B I R A R sh o PR R 2k, MIAF AR R
Ffo

—H ARSI ) ] TR, ER A ERESROAE IR
B DL E TR WIRE AT, o He T al DU B 4.

i AE SDA £k EiEAT, T SCL A 1. 45— EIRS AL 0 i, FRS &
el 1, BRI AR B B BRI BN AT GRS A et B,
BB AR . IR EHVARAEALBE R — B, AT se st A by

B
—HEMEECERE TSR —ADEVRIME, 12C ¥1F 1E4 R SCL
(IC_CLK oe).
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eehy

SEMICONDUCTOR

K 88 P AR AL Lk BRI

L
_— | —F ————— —
DATA1 | | MSB DATA1 loses arbitration
| |
I I
I I Matching data
| |
f I
DATA2 } } MSB
| I
| \ SDA mirrors DATA2
I I
|

SDA } } MSB
I I
| |
| I
I |
| I

SCL | |
| |
| I
SDA lines up
whit DATA1
START condition

X A, KON REA EHUVA e — B R R AR i AE, A rEE AL
PEbBLe XA 8 A RGBT E X, BB ml AR AR b A
% HSMC BT E . T iXeepsgmE—i, Ha D14 ama e, XRE
FE R ER AR A RN o B A2 ) bk B 3 ARG DL K 5 4 LB (0 8t v
€, IR EREERA RN, WA AR RSN .

HE SR AFBAEAL, 5 1 25 AN B AL AN S S A LR SR AR X SR L AN 78
ARiEE

20.2.3 K&FEE

A EFTAS DA B E MR B R AR A 2R B AR S B, B AT A T 25
SCL it Blre HdaANAE SCL i i v i I A &L I [F) 202 T A7 R A2 2
SCL &5 5 RKHATHI. 4 LHLK: SCL I BliEiy 0 I, THUIFAGTHE SCL I Bl
I E], FEAE T — AW A TG ¥ SCL I B E SN 1. (B2, Ry —
NN SCL Zefrki5N 0, NN = EMRES, B3 SCL M TH oy
1.

SRJE PITA LA v i 8], I TR R A A MUK SCL 23 #oh 0. AR5
WU S HE FLATAN 8], T ARG P 8] 5 4 ) — N UL ) — EMLREA S5 AR
g, AW ANFED ) SCL . B, MHLATELKS SCL 2k IR Fr e BUR A AL
&, LAEIE 12C gk i

20.2.4 IC_CLK FiZEiRH

24 12C BB VbR (SS). Prid (FS) /HRERIA+ (FM+) simi# (HS) 4%
I, WAZHEAEA 12C SNV 35 R A Z AT E A A7 ds, DL IR IEAART /O I FP.

AR R H AR TR R
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Fhg 74 AFEIF T IS8

-5:¢ HER
" ” SSCHC

FrvE (SS) B
SSCLC
. HSCHC

Pl (FS) /B s=m (FM+)
HSCLC
o HSCHC
=i (HS)

HSCLC

$S. FS. FM+fl HS #= T Hi& /) A& TH4K
M 12C 1EM 12C ENLTAER, fERIERBAE i+ -
(1) SSCLC Fil FSCLC % 72 H LUK T LSSSL+7.
(2) SSCHC #1 FSCHC aif£# fH LUK T LSSSL+5.
(3> WP mFELL LR HS, HSCLC 27 /724 (H U1K T HSSSL+7.
(4> WREIEAN A FELL LR HS, HSCHC A7 28 (A AT HSSSL+5.,
A K 12C EAMRTHE ELEE B

(1) * LCNT 2347281 IC_*_SPKLEN+7 #t/Mi & 1T 12C 7£ SCL Ky ih %
2 JG k%l SDA BT i HII IE] o

(2) * HCNT Ff7281) IC_* SPKLEN+5 /M A& H T 12C 1E SCL 17 &
I HSRAE SDA FEAFT 75 [ ] o

(3)  12C ¥ —MERRINBFWIEA* LCNT {E, LA SCL I A, ix
AW T SCLARTHM i+ 028 2] (*_LCNT+D) .

(4) 12C ¥4 IC_*_SPKLEN+7 {EH UM I ZwFE*_HCNT {8, LAAERK SCL B
B A X REHRTUITRERE.

® SCL mit#mit 23 (*_HCNT+1).,

® [T SCL ki M - IE s 2 33 spklen+2IC_clk J& I LEIR,

® Z BV AR T FaZS EFRA SDA FI SCL i1 AT g FE A ] o

® 4534 12C UKz SCL M 1 3] 0 I, EP52/k SCL milsta], 434 =4
IC_CLK AR N i 4 4E iR . Kk, 12C RERSIL B0 Bt/ SCL K 4]
N9 IC_CLK A (7+1+1), Tfif/y SCL it alhy 13 4~ IC_CLK
JAH (6+1+3+3),

M 12C EHLA KT SCL F U i I [ AR 8] .52 SCL £k _E T (8] 17T Bt
[V, AT RE R . VR, SCL L THANT B 18] 2 # bl A 8 K 2K 1
A,

® |0 WXahdstrit

o [firifH{E

® SCLZ LHIEHZE, F4E
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K 89 _EJHAI B Ia] 2 e & ]

Impact of SCL Rise Time and Fall Time on Generated SCL

THP

I
e ol
CNT +1C_* SPKLEN +7 ___| |

_ I H

SCL SCL SCL
rise time fall time rise time

LCNT +1

— - — -

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

20.2.5 ¥fERER
20.2.5.1 MHIERIR1E

VIR E
B 12C FEM R ek, TE AT LN DB
(1) K 0"H5 N CTRLL FA7 2167 0 KAEH 12C
(2) 5 N\ SLAADDR #f7a% (£ 9:0) LA E MHLHbE. 352 12C M skl

(3) BN CTRLO Zifr#s, VAR@ESCRIMRFREAI G0k (7 787 10 £, @It 2R
3MEE) BT “0"E AL 6 (IC_SLAVE_DISABLE) FIK“0"5 Afr 0
(MST) , fEUMELFEH 12C.

(4) JEILAE CTRLL T2 AL O HE N“1"KJE H 12C.

BN RIERRBRIE
B BRI 12C EHLFE 12C FEREGER, 12C YN ERiERE, K
A DU DI
(1) H—A12C EHUEBN 12C f£4y, Hihht5 12C ) SLAADDR #1745 111
AL DT AL o

(2)  12C B\ RAE AL IR AL R T A, DARBI AR M A0k 3%

(3) 12C J5H RRIF H1l (RIS ZF17a8 28 5 A1) , FEORHF SCL &fik. 4T
SRR, BRI, W EF INTEN [B]3 74 (RRIE 27 B
WHERNO, CHF T RRIF FIr, ) S AR RS R A 5 R 7 4R 7R
CPU AT RIS 2717253 1 78 BATHL .
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(4>

(5>
(6

(7>
(8

® WUKHE/R RIS [5] (RRIF A1) W E A 1 EHERL R A F 1)
RRIF A7 i S 20354

® SRJE A AIEAE LA 2 12C fE i

® JITFH eI T BN 12C BEALER ) E R SCL e #1105, 1
1, %FF 400 kb/s, iHiF[E][E N 25us.

W AE PRI R OSSR 2 BT, KIE FIFO Hids A R, il 12C 5 H

Tx ABRT 1l (RIS ZF 784 6) LA K IZE FIFO ARl IH A . ik

Tx-ABRT il s, BT INTEN[6]Z-178s (TAIE fi 7B ik E AN

0, WEWEHMHIFNIET (W b-—BRriiid) s P RIS %

178 o

® fE/RAL 6 (TAIF) Hik B 1 I BL g #i 55 R T B e i TAIF
HkT .

® R

® T FH 1 e I ) B B 2R T b — 2D B 6 RIS[B) 75 A7 BT s (1 s ] [ 5

BAREIE S N DATA #if74% CEIROSE AL 8)

EREFHATHT, AR LIUER RIS 4744510 RRIF A TAIF F b (437 k
5 AL 6 A7) o W RRIF F1/8E TAIF HH gl fi, 844 RRIF B
TAIF ST 320 1 I, RIS ZA1EasiERE C 4 H4T .

12C B8 SCL FAL 415 .

EHLATLLE R HEF RS (RSTAEN) IR 12C 148, 58Uk ik
(STOP) ZkMFREF 2R,

LS NIk e (e
HEL LS A 12C WG 12C FRIZHARR, 12C FTEHMHLEIE, AT
LA BB
(1> 53— 12C EHLH SLAADDR 3 f7as LS 12C WGk Hgwitm sh—4

(2>
(3
(4>

(5
(6

www.geehy.com

12C f£%i .
12C A & L IR AL 7 17, BAERAH 12C 78 9 WL IR
12C B AR i) 1 R L B e Bl e X

12C J5 H RFFIF H1ll; (RIS[2]Z /7480 HIT¥ INTEN[2) & 748 & E N O
oot TFT WENAKT 0 HIME, 1 RFFIF fRlr g b, A0 UCN
STS1 247 a5 & HIL I AT — M ER 2T . A7 3 (RFNEF) &E N 111
STS1 A7 ds ML R F L AU AR 55 BT 5 IR REFIF Hh s 0 45 20
k.

BAR] LI DATA ZF 7871 (AL 7:0) &

B—AENAT LB RIXEH A (RSTAEN) &R 12C 34k, 2k
%R (STOP) MRl 4k.
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HEAER MR

TERMERT 12C Phis, BTA R4l & e e, J8IE — AN 1S AMHLK
FIFO skm Rz fE MRS R . MMM (RIEER) MRk H e L (8
W as) BIEERI, M AEIESSH) TXFIFO N iZ B & &=/ — A% H . 12C #H
SKACHE TXFIFO H 88 2 [ %de, DA JG S0 SR T LAEAS 5| & Hh T (1 10 1 3k

U 22 1) 8l
%%, XK TAERHR TXFIFO H U E —4> 26 HINF, 78 51 A K Tl 18 kA4
HORSEIR AT REE

XA RAE 12C 78 S AIEA N A =Kk IASEAE N AMPLAIE I
i, MR TXFIFO st #d, 12C 2R HEiE ki (RRIF) RN AT
TRFFEARAL,  JFAEEHRE KX B AE ENLZ AT 354755 5 N\ TXFIFO.

4R RRIF s BRil, H11 I1ISTS A7 AL 5 (RRIED #iix BN 0, AlAgk
WA — N E N TR KBS RIS w7 74310 E WIELE. A2 5 (RRIF) RERE N
1 RIS HYBERAE, L AUR HAN S5 AT IR 211 RRIF Hh I i) 45 R A

RRIF F 2 fEBEUE R I 51 1, Srri—FF, IR H i i 55 AL BRI AS
(ISR) MAZiFHRR. ISR fevFfEks — s DT EAN TXFIFO, fEH N
fefmix ey ], AR EMIN SR 7, AL SO H RRIF,
NENUIEEERE 2 15

WSS AIE AR EHLETE R —A n Z W IEEE G, B2 2450 —A NGk
12C FFEREIERS, FTCAH n ANE %S TXFIFO, TN & AE N E L 1%L
P Blan, REEFE FHUIERN R R H TXFIFO H A AT 4
#5, 12C MWL =4k B i EHURIEEHE . AT 2K SCL AT IRFHISAL L IR
i RRIF.

AR EHLE N 12C 20 n A0, B RT n TS AT TXFIFO,
2 MHLTERAIET KA n AT, EHURF R TXFIFO JF 2SR 2 2 15
o

12C £l —AMEH b (TAIF) F4F, DAE7R TXFIFO fEARGIH 15 kR . 76752
ACK/NACK i, 820k 3] NACK, ZRE N IIA AT FHEdE . sk, ML
FPRSHUE HARE, 1EBR TXFIFO Hrfl 5 . b S L5 E] FIFO FrEm)
AR B S 2R B, BRI TXFIFO N 545 R -

20.2.5.2 FHER#HE

BRI E

fE912C MM, HARgmhkAn gk i SXAE LR A5 12C 191 DL T AT LAAS BT B 2
1115 AL SRAE ] 2 bk JEAT A ] B e AT P 24

(1) 1£ CTRL1 A7 09162 0 5\ 0 22K 12C.

(2) BELERNMHL (F73) B, BN CTRLO #1728 LAk B MERIE Sk
WK (7 2:1) , IFFEE 12C 215 LA 7/10 A7 F-hEEE R OT a6 %% .
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(3) HEFHH 12C & KHEES N TARADDR 271848, B iLTER 12C Kk,
THE AR (General Call) b2 icin 717 (STARTBYTE) w4 . 12C
T RARER (7 67810 253400 BT REE B MAM 7B (fif
12) .

(4) PUEMH TR L. # 12C Fri I EAUS S A HSMC arffat. FAQ
T HIRE Y 5E 3o

(5) ¥ 15N CTRLL ZA28:19107 0 J5 FH 12C.

(6) DUEHANERIAT] DATA T4 KALHJT I AEEE . 4R DATA 17 4%
FEAE 12C AT S, WAL 12C AR I, Ha A dr & 2 BiE 20 X
AERITE K.

20.2.6 &4
12C f04 TG BRI A M B 4G, 754 12C MLTEXT SSIFS. HS At um
Ko

B #E T WS A N{= 2 (SCL f1 SDA) HIiTHse. GAMESE4H — A i
H#8s (SCL A1 SDA). IC_CLK A #IEE vl At F ke, I HAE TG B
%% 8 1C_CLK HIAIRFIAH < I AE K B e

FYMNG SRR AN, BAMPEES S A sh. R\EAESHITAN, SHB
PUR Ho—Fh it

BMNGESHREAL, HBENRESSE RN RE . SR AEXFREOUR, KL
S5 P ERRRAS, R B AT R8s . CEARIN B4 NS 5 38 BB U AT
TS EHR .

BB A B BRE 2 7T, FINES FHIRRAEZ . SR AX MG, 113
W EE T I, (HRETHIWERARA Ef. R IDRE, B
MEIE PN R W p

XA AL TR By 8 fr, AL APB B TS (H2&, HETEEE 12C
A BESNEAT. AIRFERIX AR P s/ MERE 1; AR S N T 1 MES
SHENE1.

20.3 HFArasthihbmgy

FHs 75 12C3/4 FA7 A Hu bk mi i

22 2 #hid R -
CTRLO P A A7 3% 0x00
TARADDR H bt b 25 77 2% 0x04
SLAADDR ML A7 4% 0x08
HSMC E A7 A 0x0C
DATA s i & A 0x10
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TG i) sk
SSCHC PRUEHE 12C I 81 SCL it Body 47 4% 0x14
SSCLC PRAETEE 12C B BP ) SCLARLLTH AT F7 4% 0x18
FSCHC Prdt g A o+ U 12C AR SCL & 0x1C

(AT e
FscLC Prdt g A o+ U 12C 4R K SCL K 0x20
(AT e
HSCHC R 12C I B SCL s vk ar 4% 0x24
HSCLC R 12C I B SCLARAL T ar f7 4% 0x28
ISTS HWDIR A 2 A7 4 0x2C
INTEN o T {3 G 2 A A 0x30
RIS JEA H WOIR S 75 A7 4% 0x34
RFT K& FIFO BME 7174 0x38
TFT W FIFO BB 77 17 2% 0x3C
ICF TH R & A0 B e b A7 2 0x40
RFUIC HER RFUIF 35 17 2% 0x44
RFOIC bR RFOIF i 27 f7- 4% 0x48
TFOIC JH IR TFOIF v i 27 f7 4% 0x4C
RRIC JHFR RRIF a7 f7-4% 0x50
TAIC B TAIF 2 77 3% 0x54
RDIC 5 RDIF i 75 4745 0x58
AlC JER ACTIF v i 27 f7- 4% 0x5C
STPDIC HFk STPDIF H I %7 7 4% 0x60
STADIC iHFk STADIF w1l 25 17 2% 0x64
GCIC i Bk GCIF rhlly 2 17 2% 0x68
CTRL1 JR B AR 0x6C
STS1 WEFEE 0x70
TFL Ki% FIFO %78 0x74
RFL F2W FIFO f7 &1t 0x78
SDAHOLD SDA 4EFRFINCEF 7 4% 0x7C
TAS ROEHIEPEER A A A 0x80
SDNO M HIEHE NACK 5 474% 0x84
DMACTRL DMA % il 75 17-4% 0x88
DTDL DMA R IEHHE v 25 A7 4% 0x8C
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HHERSA b PmAs H
DRDL DMA $Z S H 1 5 77 2% 0x90
SDADLY SDA & B & 175 0x94
GCA ACK i FH PPy 25 17 2% 0x98
STS2 A RS TS 0x9C
LSSSL SS. FS Z# FM+I UGN IR #2577 2% OxA0
HSSSL HS U1 R ] 25 77 2% OxA4
20.4 FAERIIAERE
20.4.1 EH|FHFESR (CTRLO)
Az ihdt: 0x00
SAfE: Ox3E
AL, ZFK R/W £}
T A 8
XA R ] 12C AL
0 MST R/W
1: Ja HERL
0: ZEAF M
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. ZHEFSFImEMERGEE 13 3 250, 47
BHMEEH N 3.
01: FruEREZ (100kbit/s)
10: Pzl (<=400kbit/s) iR+ (<=1000Kbit/s)
1M: g (3.4Mbit/s)
brike =R
3 SAM RW | 0: 7 i F-hkde=k
1. 10 fr Sk
4 R
TV K% R AN
0: NERFEL IR IE
1. ZRELRGMAE
Wi S 75 1 LAE 7 24 MU & 3% RSTAEN, — 6432 MHILASZ
Frab RSTAEN{HZ, 7E—L& 12C #fEd il T RSTAEN, #£
FEEAN, 20 R FEHT LT 6.
5 RSTAEN RIW ki?~¢§ﬁﬁ‘7¢%‘ (START BYTE)
PATATAT A
rE R R
PLZH A7 3 AT 5 ) B
1§51 10 A7 Mo dik AT B A
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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R 2 RIW ik

A B

0: ML

1. IR b

6 SLADIS RW | KA Rrh] 12C A TSN, ERAEE LR, #aTD)
SRR PSR P IHL, AR 2 PR A BB BRARS
T AHLER R (BT EEARA . A B e B e
SRS, WA E N 1. R TR M AU,
12C FUENEHLEFT, R BB ERIE.

TEMAEK T
1: (J5H ENABLED): HZ#:igmht, MHLRI A& H STPDIF Hir
7 DSA RW | 0 (#5F DISABLED): MWL& 2% H STPDIF H i

R SRR, Wi DSA=1b1, NBEMHLA SR H
STPDIF w7, BRI iz MHLIERE A s ACK e B Bt i A -1k
STPDIF H Y AE LSt 5 Wbk (SAR) TTHECHS 4 o
XA TFEIF AR, 0 RIS F 488 Tk .

8 TFEIC R/W | 1 (J3F ENABLED): TFEIF sz ik

0 (%Z:H DISABLED): TFEIF 1 WimIEiNT A

A EEH] 2 RXFIFO TR 12C 2 B IR Fr a2k

9 RFFIE R | 1: (A ENABLED): 4 RX_FIFO jil {45 s £
0: (Z%f DISABLED): 4 RX_FIFO s
TEEAREXT:
10 DSMA R | 1: U3H ENABLED): RA M FEHIE(ER G H STPDIF i
0: (44K DISABLED): At EWH2EiElE, JHH STPDIF Hilkr
31:11 R

20.4.2 HipHuht&FS (TARADDR)
fAs k. Ox4
HAE: 0x1055

B Y i RIW D)

X AATAT EHLE 5 1 B An

7t GENERAL_CALL i, iXEefy ol 200K . WIS E A g

8:0 ADDR Rw | START_BYTE, CPU Hifi ZEXFIXLAIE A K. 4t ADDR fl SAR
R, WAEEE CEE 2K, {5 FIFOs fE MM W3, Ry
HoRHORE. RFRT, AR TN PRGN E %
A5 e LR RS — AN ML

WK GCEN STt B A 1, MNZAIFER 12C ZHAT) FEE St ih 73
.
1. START_BYTE: #ih7 itk

0: GENERAL_CALL: [ =1L

AR AR EPAT RS ID, SEMIAA (General CalD, =it
a4 (STARTBYTE) .

1. (JEH ENABLED): =/ GENERAL CALL 5 START BYTE 1:44
iOp Y

0: (#%H DISABLED): #tH] GENERAL_CALL =% START_BYTE 1%
il 10 i

10:9 STA R/W

11 GCEN R/W
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oA R FR R/W R
M 12C 1B REN, XAALE L 7 A28 10 7 FHEE TR 4%
o
12 MAM RIW 1: (ADDR_10BITS): 3k 10 fif&hks X
0: (ADDR_7BITS): T4t 7 hifkhikg X
31:13 R
20.4.3 Mt EFF2¢ (SLAADDR)
SA{E: 0x055
frH% | B# | RIW Hhiid
2 12C N MNLIZATHS, SLAADDR fRAEMALHIE . 6 F 7 2 T4k, RAEH
9:0 SAR | RW | SLAADDR[6:0]. L7 f7#s HAETEdEH 12C BN 'S, ZE XN T % EN
0 ) CTRL1[0]% /788 . HetEm FE AN
31:10 fREF
20.4.4 EHihtFFHE (HSMC)
SAMH: 0x7
AL, ZFK R/W Hhiid
AT 7 BARAE 12C HS #E R EARLBHIE . HS B ERG R E I 8 frhig
(00001xxx), AHFMFHEEHE HH. A EVLEH HHE— R 300,
2:0 HSMC RW | fEFR—A12C B RS 1, wJLUERMELZIE 8 Ml R EHL.. HREM 0
B 7. WAHFREAARE O, R, LA AR HNGEEER 12C B2OR
WE, SO TE RN O M CTRL[0]Z 78 . HEMHN FEANLR.
31:3 R
20.45 FIEmSFHFE (DATA)
A ihdt: 0x10
EAfH: 0x00
Aing | Z# | RIW b
20 | pata | RW EATFAAAEEETT 12C B8 DAEMEER N EEE . 725 N SAL S BUZAL T
' o BEBGZALN, IXEEALIR Bl RME 2 12C B0 iU B B .
A HR AT AR R PAT S
2 12C U MMLES, AR SRR R . eV RN ENLE, 677 .
L1E TXFIFO Hig N —AN S if, XA X 0 B Aar4 . 78 RIS
AR . AEMKIERT, ‘0" RN EA L DATA R EISE . 1E5
8 ovD | 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
R4 TAIF k.
0: ISRk, E5Amd
1 EEN 4
9 STOP | RW | iZ 7 i) Biedhi 5 1AL S sl B i o
31:10 frE
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20.4.6 FRYEEEE 12C AP HI SCL BAiH ¥ & /7% (SSCHC)
ks itl: Ox14

SHAE: 0x190
B/ £y i R/W L

TEHHATAEAT 12C B LR FH S 20T, U EILTFL, DR IER A/
i (/0D BIIF. Uh2FF28 w B AR ™ SCL B8Pt 423 s 16
. HREZFEE, ESHIC_CLK RAE",

. PP R AETEAE A 12C #: 04’5 (CTRLA[O]Z/Z28 8 00 HEH
130 1 ONT 1 RW s A B, BN ALE Y 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
W EAE R B, DA RmBEEMRM T ARG LA T e
31:14 fRE

20.4.7 FRYETEEE 12C BPeh 59 SCL &A% (SSCLC)
kst 0x18
SAifE: 0x1D6

BLZ vy R/W iR

TEEATATAT 12C MRS 201, LB TEes, CATR AR ERA s N/
fi (/0D B, Jhar /788 B BARMEHE T SCL B B il S a1k 16
fr. BRELZER, HSWIC_CLK MFME", WHELRHAAELET 12C
13:0 CNT RW | M0 4S (CTRLA[O]F /7480 00 HETEI FEANTLM. /M HUE
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#
PAEAE R EE, DA T ETHATRE, RE0 L E AT R,

31:14 R

20.4.8 PUEMRRBPEE R 12C B4 E SCL Bt Eid 72 (FSCHC)
Az ihdt: 0x1C

SAfE: 0x3C
R/ ZHK RIW ik

LEHEATARAT 12C BAFHS 20, LA E AR, ARG ER %
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 | fr28 AR 0, Ao HE. Ihafres LAt 12C O Rm'S
(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 TS, RGN LA BT R AE

31:14 {R

20.4.9 PUEBEPE K 12C 41 SCL RAL T4 % 7758 (FSCLC)
{}F?]ﬂ:zf@,ﬂt 0x20

Eﬁi{ﬁ 0x82
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B B RIW [P

FEHATAEMT 12C M HL 2 AT, LA E IS8, DGR IER
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
WRAE/NT 8, WA N 8.

31:14 R

20.4.10 EEME R 12C B8 SCL B it ¥ & /72 (HSCHC)
fmFsHudl: 0x24
E1ﬁfg 0Ox6
Bk 2K 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
BT AL

31:14 R

20.4.11 EiEMER 12C BHeP ) SCL &AL $a 7% (HSCLC)
ks HhhE: 0x28

13:0 CNT R/W

13:0 CNT R/W

SAiE: 0x10
LI, B4 R/W i3
TEATATRA 12C B S5 2 00, DWAR BN A, AR IER
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.
13:0 ONT RIW WHARENI N0, N R, WHEARRAEESEH 12C 220 %

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, mAEIiFxt-THifk 12C #
IEH AR A, DRI BRM T SRS X B T AT
2o WmRMEANT 8, WTHUEE ESCh 8.

31:14 R
20.4.12 HRPREFHF4: (INTSTS)

SAH: 0x00
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Brig

YN

[P

RFUIF

5= RFUIF A7 RIVEANFE IR, 55 W RIS,
1: RFUIF Fhlrab 3G sk
0: RFUIF s FRIESIRES

RFOIF

% RFOIF AL TELRHtiR, 52 W RIS,
1: RFOIF F1iab TG sk
0: RFOIF Tt FANEIPIRAS

RFFIF

5% RFFIF A RIVEANTE IR, 55 W RIS,
1: RFFIF shlrabFiE sk 4
0: RFFIF kit FARIESIRES

TFOIF

Hx% TFOIF A PEgmiiR, %2 W RIS.
1. TFOIF Wkt TiEsRES
0: TFOIF FikbFATESIRA

TFEIF

5% TFEIF AL iy Edifig, 20 RIS,
1: TFEIF b FissRaEs
0: TFEIF #liibFAE3PIRAS

RRIF

% RRIF LA, 530 RIS.
1: RRIF b TiEsREs
0: RRIF H Wikt T A GRS

TAIF

% TAIF SL IR, 52 0L RIS,
1: TAIF b +iEsRE
0: TAIF HWibF AN sk

RDIF

2% RDIF S vEgniiR, &2 0 RIS,
1: RDIF b Tig sk
0: RDIF H Wit T AEsRES

ACTIF

H X R_ACTIF i iE4nftiiR, w20 RIS,
1: R_ACTIF b FiE ik
0: R_ACTIF ik FA SRS

STPDIF

5= STPDIF £ HE4uflik, &5 W RIS.
1: STPDIF H it FiGsR7Gs
0: STPDIF it T ATESIRA

10

STADIF

5% STADIF L7 e, %20 RIS,
1. STADIF Fliat TiE sk
0: STADIF FriribFATEBRAS

11

GCIF

% GCIF S vEemttiik, 20 RIS,
1: GCIF HWiib FiE sk
0: GCIF b T ANESIRE

12

RSTADIF

9% RSTADIF Sz HIvE4nHEA, 5SS RIS,
1: RSTADIF F it FiGsIR G
0: RSTADIF H Wb FAiEsRA

13

MOHIF

Hx MOHIF 7 [vEdnitiik, %2 W RIS,
1: MOHIF Wit FiEahiRas
0: MOHIF HlisbF AiESPIRA

31:14

(3
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20.4.13 F Wi FERERFF2: (INTEN)

Az ihdt: 0x30
SAi{H: Ox8FF

Brig

B

R/W

[P

RFUIE

RW

XAMILE ISTS 2 f2 4 Al AE

1: flige
0: ZEik

RFUIF 7.

RFOIE

R/W

XAMALE ISTS FFAE 38 fli R

1: fliRE
0: %Ik

RFOIF .

RFFIE

RW

IXAMILE ISTS 2735l BE

1: flige
0: ZEik

RFFIF 7.

TFOIE

R/W

IXAMILE ISTS 2735l BE

1: fliRE
0: ZEik

TFOIF i,

TFEIE

RW

XAMLAE ISTS 2 A7 a1l e

1: flifE
0: %l

TFEIF 7.

RRIE

RW

IXAMILE ISTS 2735l BE

1: flige
0: ZEik

RRIF i,

TAIE

R/W

IXAMTE ISTS a7 34 A

1: flRE
0: %Ik

TAIF 1.

RDIE

RW

1: flife
0: 251k

XAIAE ISTS T 788 i RDIF H i .

ACTIE

R/W

IXAMTE ISTS a7 34 A

1: flRE
0: %Ik

R_ACTIF i,

STPDIE

RW

XAMAE ISTS 2735 P i AE

1. {figk
0: Z£1-

STPDIF H1l#i.

10

STADIE

RW

XAMILE ISTS Zif7# Al B

1: ffRE
0: ZEik

& STADIF H1#r.

11

GCIE

RW

XAMAE ISTS 2235 Pl AE

1: ffifE
0: %kik

GCIF .

31:12

IR

20.4.14 JFIEHWRRAEFF 2 (RIS)

A ihht. 0x34
SAH: 0x00
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frH B RIW i)
R R XA, AREE2R I DATA 2577 A% Bk
GEPIX I E . WA (CTRL[0]=0), XA LR
FERZ, BBTRENBICRENHATFRE, %
0 REUIF R | 12CEN 25 0 1F, ool i .
1: RFUIF H Wik TiE3PIRES
0: RFUIF itk FATESPIRES
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, mslEmsms RSN IRRE,
I2CEN 454 0 i, XA gk .
1: RFOIF ik TG sk 4
0: RFOIF H kT AiESPIRE
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, XAMEMETER, AT RSNG4
1: RFFIF FlabTigGskaEs
0: RFFIF F1liib T AESIRE
WAL X B R 16, IF B AR BRI B
DATA %7883k K —AN 12C 4, WIZEASEI X E .
I AR, X MRS ), BRI ESMCRENL
3 TFOIF RO | S REARS, % 12CEN 25 0 i, ke liihin .
1: TFOIF Wik Figshik2s
0: TFOIF s Wb F A9 ahRk 4
Hi4E CTRLO ZifF s i TFEIC £, TFEIF fFWRiRZ&S 1Y
TTRREARFN.
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,
P BN 1, BT IR HLE RS YL IS
o YAFHEGEMED), 12CEN=0 B}, XAk E N
0.
1: TFEIF FliibFimshRaEs
0: TFEIF sFWribFAiEshRAs
2 12C FE Y MRS 2T A — A 12C EHLREM 12C SEEL
Pald, ZOEEE N 1. 12C ¥ 12C BRSNS
(SCL=0), HFXATWIHRIMSE, XEHREMNCEH
FESRABR AR T LT 0l LTS 06 AR R X A o
5 RRIF RO RSk 0808 5\ DATA %4755, 7EALHT 5T
IC_CLRRIF #7882 J5, X MI#ii&E N 0.
1: RRIF FlrAk FiE R 3
0: RRIF kT AiESRA
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hrig

YN

R/W

[P

TAIF

XALRARWE 12C 1 N—A 12C K%, NRESER K
3% FIFO WA MTUAEEME . XA BLEE vT LUK AEAE 12C FHL
b, WATRUEAEAE 12C MHLE, PRSI,
ZIXAMLEE N 1, TAS Z7 s fior B 1L &2 A R
Al

R Y TAS 2 ERER AT 4 S B S b ki, 12C
R EERNET TX_FIFO. 7EIar {7 5% IC_CLTAIF 2
A, TXFIFO fREFIZFRIERAS . PUTIEREZ )5,
TXFIFO i n] LAES2 3K 1 APB 42 1 5 2 HR 274 .

1: TAIF H Wb TiEPIRES

0: TAIF HIib-FAE SRS

RDIF

XA RS ISTS F 4725 4 1) RDIF H1iff .
1: RDIF W i3 e i
0: RDIF " W4t 57 ik

ACTIF

AR 12C VIR E, BRI EHTERN. PR
JiEv] LSRR E

#H 12C;

SH AIC &8s,

B2 ICF 271748

RGHEN
—HEXAMIBIRE, E S REEE, BRI H XA
ZokiERR . B 12C BHURINE R, XA B EERR
NI R FR G E, X R AL FHEE).
1: RAW_INTR_ACTIF ikt FiE IR
0: RAW_INTR_ACTIF Hlfiib T A iERA
2 12C FMNRIEIERT, WERFNATIN LR, W
2O E R 1. RRAEFEERIERE DT, Rt
CLE 58 A
1: RDIF Flitb TV RAS
0: RDIF H1lr4b T ANE SRS

STPDIF

fERRRIE 12C#H D LRATIFIE (STOP) &4, AN
12C JETE MR AGE A& A T84T

TEMAEA T

R CTRLO %7741 DSA=1b1, Ji4 STPDIF il i
TE KL T 1k %

ER: R POE A AN, iR DSA=1b1, N MHLA
2> STPDIF Fllr, BIdiZ% MALIEIE A e ACK Sfem Jo
A -4k

STPDIF F Wi e AL f ik 5 Wbl (SAR) VERCHT Az Ao
15 CTRLO /£ 2t DSA=1b0, M| 4 STOP DET
Wr, MAEEREH T,

EERAT:

R CTRLO %7728/ DSMA=1b1, STPDIF il A &xfE
LIS B & H

R CTRLO %7751 DSMA=1b0, M EHL 2 HiE
5, #h<xk it STPDIF .

1: STPDIF F1lit TiE 3RS

0: STPDIF kT AiESPRF
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DL B RIW ik
BN 12C#:0 FREBERATAS) (START) BEHFHE)
(RSTAEN) %fF, A% 12C RAEMBRIE R B Tz
10 STADIF R 17
1: STADIF ik Figshikas
0: STADIF F Wik T ATESRAS
RAEBRUCR) AR F- kA % S E . B RET A
F112C 5% CPU 8L GCIC #4787 0 BHiE e ik,
AR EARAS . 12C BB M HHRAF M TE Rx i IX
1 GCIF R .
1: GCIF ikt TiE R4S
0: GCIF HlrsbFAIESPIRES
Fa7° 3 12C fE N e HIEE S HEMHLR, BB S
12C 0 EAETEB SN (RSTAEN) %14, 10 H
IC_SLV_RSTADIF_EN=1 #}Ja . FEAEE, 1Eads=
12 RSTADIF R Eﬁ&@ﬁ?ﬁ%ﬁ%@,m%mcwytﬁﬂmiﬁz
ATEF RS, XS T, MEFENREN, MHAZ
SHERMAHL, Bk 12C A2E K RSTADIF A,
1: RSTADIF Wb FiGshiR2s
0: RSTADIF HliabF A slRAs
67~ master R HEA ML, TXFIFO 2E N2, (WY
[2C_DYNAMIC_TAR_UPDATE=1 Al
13 MOHIF R IC_EMPTYFIFO_HOLD_ MASTER_EN=1 i /5 H.
1: MOHIF F 2% sh i
0: MOHIF i A3ES)
31:14 fRE

20.4.15 ¥ FIFO R{EH 72 (RFT)
Az il 0x38

HA{H: 0x00
PLRg | ZFK R/W iR
B2 FIFO a5 Hlfih % RFFIF dil (RIS FAE#s AL 2) IR AI S,
7:0 RET RIW KT I AB 0 b o BT . A TG LR 0-255, (H R AR RV %A & B R
’ TR XIRERME. RS RIXRA, SERRRER R B X IR KIRE. 8
0 W& 1 AMIMEIE, 18 255 B 256 M BI1H .
31:8 R

20.4.16 &% FIFO R &5 (TFT)

HA{HE: 0x00
P | B | RIW iR
% FIFO BEISfi & TFEIF i (RIS ZFA728 1 1IAL 4) /N Ib{E MR
7:0 €T | RW T, BRIV A2 0-255, BHINEIRGZ T RRER B A KT EM XIRER
’ fE. WRERXPEM, SEPRAE R G X B IR . 18 0 EE 0 MR
BI{E, {H 255 W#HE 255 (il EI{E.
31:8 3]
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20.4.17 IBRrA S B WA F2E (ICF)
ks dthdl: 0x40
ShifE: 0x00

BriR HIR RIW Eiipy
B A A AR LB BRE A P BT BT A AN TAS #ff s . XA
0 ICF R | TERRIEAE AT TS ER A T, (R S BRERAF PSRRI .
A KGR TAS KI5, 575 TAS A f# a4 9.
31:1 RE

20.4.18 {&F: RFUIF &% (RFUIC)
fmFzHbdlk: Ox44

SAfE: 0x00
BLIE, 2R RIW P
0 RFUIC R | UL T4 LSRR RIS Zi 47451 RFUIF 1l (7 0).
31:1 fRe

20.4.19 5k RFOIF H & 7788 (RFOIC)
fmFZ k. 0x48

SAfE: 0x00
Re s 2R RIW R
0 RFOIC R | B2 7 % LA BR RIS 27474519 RFOIF H1ll (f7 1),
31:1 fRe

20.4.20 i&K: TFOIF ¥ & 788 (TFOIC)
Mz Hbdk: 0x4C
SAift: 0x00

ivAZ: ] 2R R/W b
0 TFOIC R | B2 AE 2 LB R RIS 21225 K) TFOIF Tl (f7 3).
31:1 R

20.4.21 15K RRIF 1 ¥8 /75 (RRIC)
{}F?]ﬂ:zf@,ﬂt 0x50
SAi{E: 0x00

Ll KR R/W ik
0 RRIC R | iZEUZF 228 LSRR RIS /2241 RRIF FRlr (fi7 5)
31:1 R

20.4.22 5B TAIF HBiEFER (TAIC)
{)H?Jﬂ:ziﬂﬁt 0x54
SAi{E: 0x00
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B/ YN RIW [P

BRHU L 27 A7 2% LLIB 5 RIS Z7E88F1 TAS F 174810 TAIF il (fiz
6). XMENE TXFIFO MRIHET/E BRSO Sk, T vt

TXFIFO #HATH Z BN, HXIEKR TAS KIRE, EZH TAS

ALK MSTDIS fiz.

31:1 R

20.4.23 /%% RDIF Hir&FEsE (RDIC)
kil 0x58
HA{HE: 0x00

0 TAIC R

1R 2K R/W ik
0 RDIC R | SHUZ AR LIS RIS 2724511 RDIF F1i¥r (fir 7).
31:1 R

20.4.24 7k ACTIF it 7 (AIC)
{)?H%Zﬂﬂﬁt 0x5C
SAAE: 0x00
Rk 275 RIW ik

R 12C AHREZ), WA 45 ACTIF i, R 12C
BEPAE B2 EASRAL TG BRES, WAk B ACTIF (. 4n

0 AlC R | RitplizEr, JFHA% DA Eins, W EshiEsizh
Ao REGZZF AR F LUIKE RIS 2R 728511 ACTIF FRlRIRE (fif
8) MIfH.
31:1 R

20.4.25 {5 STPDIF & 7% (STPDIC)
Atk 0x60

FAfH: 0x00
Br ik £ RIW ik
0 STPDIC R | SO 751745 LIERR RIS 2777 8410 STPDIF il (A7 9).
31:1 (73]

20.4.26 {&F: STADIF HM¥r&fEs¢ (STADIC)
fmis k. Ox64

HAfH: 0x00
B e RIW ik
0 STADIC R | BRI A A7 3 LSRR RIS 27474317 STADIF it (fi2 100,
31:1 73]

20.4.27 {&E: GCIF &4 (GCIC)
fmFE . Ox68
SA{E: 0x00
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oA R FR R/W b
0 GCIC R | iU fE2e LIS RIS ZF /£85I GCIF itk (fiz 11).
31:1 {R

20.4.28 J38h & 7% (CTRL1)
fmFsHdl: Ox6¢
EA{E: 0x00
Rrrsk 27K RIW i

EHEE G 12C

0: Z2H 12C (TX Ml RXFIFO {f87 CHBRRAET)

1: BH 12C

2 12C A TiESPRESR, WA LR Y. B, LITERRR
IEWZER 12C. 1ESEF 12C " fiidHEE T — MEF . 25H 12C 1Y,
SREITEN:

TXFIFO F1 RXFIFO Jill 37

76 12C #EAE W (IDLE) R&GZ R, ISTS 24728 HRREALYY
SRIETHBNI .

INSRAEHOEE R, MR RS RUE, e LI B AR R
WX AR . IR EERE, 12C B e 24 5T 1 (AR B 45 1k
LRitEsn, HFHAH L.

WHEIE, EHlsEsifEm L.

0: HibRJEshEkH ke 5Em

1. bR ETERAT

W B AL, AT AR R R R 12C . B R AR
1 ABR RIW | B8 (12CEND B BB 750, 4 24 22 o 11
(ABR) fLffMEMEN. — Bk ibf. v 7 m
Bk, ESERCSRTEG, EHRR H—A STOP J:RlH
TXFIFO, #AJETEH ILEIEZ J5 1 E TX_ABORT Hlli. H1EATE
WA R B BhiERR

1: B TXFIFO A HulE k4, ok 12C S48 R3ds ik

0 I2CEN R/W

i
0: 3 TXFIFO HI58— AN mT I, HRAE 12C B a3
2 TCB RW | FFaff&4.

VERGTE TXFIFO % (STS1[2]==1) HEHATZ IR
(STS1[5]==0) W% & TCB iz, &f&1LENMITH4. 7E TCB
FERWEZH, DPATAEFTE TXFIFO R4

31:3 R

20.4.29 REFFEHE (STSD
fmAHiht: 0x70
§1ﬁfﬁ 0x06
K — N AT, TR YairE RIS FIFO KA . RS F 74 1T LAFE
FEATEE I EL . SE A7 as A AT — N B R P . 408 7E CTRLY 347
FRIAL 0 HE N 0 Z5H 12C IF: A7 1 A6z 2 #i% BN 0, 7 3 FIfL 10 BN
0. HTAREHEMIREHNL AN, 12CEN=0 f: {7 5 Flf7 6 X ENO
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Brig

B

R/W

D)

ACTF

12C JEBPIRES
1: 12C A TFiGHERES
0: 12C T2 HARES

TFNFF

Ki% FIFO Kifi. HRiZ% FIFO & — A AN B & E, FIFO i
I B -

1. TXFIFO i

0: TXFIFO i

TFEF

Kik FIFO 58487, Mkik FIFO seahasny, BEIA. Hefs
—AEMERCEEN, BRI T B XML T BN R

1: TXFIFO 7

0: TXFIFO A7

RFNEF

B FIFO A28, 3 FIFO 8 — kB A4 H i 3 B b A7, 248320k
FIFO Nz, EB#iER.

1. Rx FIFO A%

0: Rx FIFO &

RFFF

U FIFO 52453 . 4 Receive FIFO 5243, ¥ B B, 4k
FIFO B & —A AN ER, HkbrB.

1: RXFIFO i

0: RXFIFO ki

MAF

FHESRE . BTN T 2RISR, B
10 ENAEAR
0: EHZER

SAF

MHVEBIRS . BMNAAT SR (IDLE) IRASEH, &E L.
1: MHLATIH
0: MHLZIN

31:7

(3

20.4.30 Ki% FIFO FE&FF4 (TFL)

g Hhdl: 0x74

HA{H: 0x00
g 2K RIW #hid
Ki%k FIFO W¥E&E
: TFL R
30 A5 R I% FIFO W BRI EUE .
314 e

20.4.31 Bk FIFO FFEF 74 (RFL)
fm# HLbE:0x78
SAi{E: 0x00

Az 7 ZFR RIW R
B FIFO WE &
3:0 RFL R
58I FIFO WA S8 E R
31:4 R

20.4.32 SDA 4R K& 7% (SDAHOLD)
0ﬁi§ﬂﬁht: 0x7C
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E1ﬁfﬁ 0x01

oA B R/W ETpY

15:0 TXHOLD RIW B 12C f@%ﬁiﬁ%&aﬁ, PLIC_CLK J& Ay B A 15 B T 75 1) SDA
AR 1]

2316 RXHOLD RIW 4 12C T’E?yﬁqﬁzéﬁﬁﬂ% PLIC_CLK A Ay AL B BT 1t SDA
R3S ]

31:24 {R

20.4.33 RiZFHILTELEFFS (TAS)
iRtk 0x80

SA{E: 0x00
AL, B R/W £}
W EBRIR Master 4T 7 A2 ShERE R,  REMHAEE
0 AD7NA R AT MHLERA .
1. bR 7 Ak NOACK ik
0: FAERULHIE
M7 B8R Master 4T 10 frFhb i, I H R
] ADTONA R MMLEIA 10 Ak B 735 715 .
1: AR ML ACKed 10 bl i & 4
0: A MALI R
M BeRoR Master 40T 10 f7 308558, IF Hi% 10 fiz
FHER S AN HhE T ST AT LA
2 AD10NA2 R

1. AT MAHL ACKed 10 £ty 545 2

0: MR,

W FBAR Y FE B U EN B R, T
e R E L AR TR, R A BRIk E
3 TDNA R | mEMHLHHIA

1: #FHEMALE ACKed &4%

0: #F ML ACKed 14 %
WFEBRREMATM 12C B k% T —4 General
Call, 228 _LIATA MALES AR\ 1% General Call.

1: AR ML S LA ACKed i v

0: HMHLLL ACKed M.

HFBEEREERX TN 12C K% T —4 General Call,
B2H P General Call 2 J5 /55 g fE A M 2R
5 GCR R (DATA[Q]ZE A 1),

1: GCALL Ja#z a2t HL

0: GCALL J5 AR#zm 25150
WFBFRNENE T R, I B Sl s R R0
G IRAT .

6 HSAD R | 1: 78 HS #i=\F HS M2 &l ®] (ACKed)

0: 7E HS BT HS MM E A E] (ACKed) -3
FAAE

WFBFRRENRIE T — DI (START) 75, H
EH G EPRIA (BFIRIT .

1. Rl EE 715 ACK

0: REMEFFLHFHTH ACK

4 GCNA R

7 SNR R
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Brig

YN RIW [P

RNR10B R | 1: HEHEshEEAN, BHERAELE 10 A FhbER R

MWF B R EH ES) (IC_RESTART_EN £
(CTRLO[5]) =0), FFHFEHLLL 10 £ F-htA k% —

MRS

Hy
0: FFrAshZEHR, EHARELE 10 7T hE i
il

MSTDIS R | 1: F/7E MASTER 2t R0 )5 2 ML

B B P i AR R N R 3 MR

0: F/ K7 MASTER Z2H ) 8 20 EHLEAE

10

ARBLOST R

P B EHLERME, WRMIE T TAS[14], W
MR E A TR AT

1. EBUMER S E R

0: T MERIE AR Z R AR BT 5

1

LFTF R | TXFIFO it IH%k .

AT B dg s MR —AMed8 4, TXFIFO WL
— LR, RS ML —A TAIF JR BTk R

1. MHLIREL 2 Ja lHT TX-FIFO I ELAF £t
0: MHLBRIEAE2 5 RIE TX-FIFO B4

12

SAL R | 1: MHLEHKAE

b BUAR R ML R A

0: MHLARZKATHE

13

SR R | 1: MHLSHGE K

b BER IR ML 58 AR

0: MHLARBEH SR

14

USRARB R

M B R MHLLE R FE E VAR AR I B2k T B2k
7l 8¢ & TAS[12].

1. MMLER DL

0: MHLREREL

15

FLUCNT R

2 A PR it ) 1o A ASE O B3 A B B R E LB K
JH 72 DATA 217451 CMD (f7 8) B A 1 I,

1: MHLR B 7R S U =0 R A B A2 L

0: MHLARIR EITE S OB A5 B A2 AL

31:16

(3

20.4.34 =B MHLEEE NACK 1575 (SDNO)
fmFsbl: 0x84

SAME: 0x00
frig | &% | RIW iR
£ 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 EIEAE A S PAEIR BN T X . SHF AR EN O, ERAEILR

24T A i NACK/ACK .
0x1 (ENABLED): MEUas Ui 2R K A i NACK
0x0 (DISABLED): M¥zI 2SI Bt o 1E & i b
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g | ## | RIW R
31:1 fRE
20.4.35 DMA =i % /7% (DMACTRL)
M2 Hbdlk: Ox88
SifE: 0x00
brig | ## | RW R
B DMA EH: A8 AR FIFO DMA i#iE.
1. JEF4%% FIFO DMA iEiE
0 | RXEN I RW | o s FIFO DMA s
EE: HABCE DMA o 58 8 H e 16 L1F0 32 £
K% DMA Ja . A8 /2R &% FIFO DMA JfiE.
] EN | RW 1: & FIFO DMA ﬁiéi
0: %5/ FIFO DMA jliiA.
VER: FAFACE DMA FURE T E HEE N 16 (Al 32 f7;
31:2 R

20.4.36 DMA RIEZHHE P& fEss (DTDL)
ks dahl: 0x8C

S AE: 0x00

1R 2 R/W iR
K% FIFO W ZHEUNTF ST XML T B R BN R IEEE BT, XA
2:0 DTDL | RW | fi#Bed=iil fEHiZ 4 & H DMA &R HF. The watermark
level=DRDL.
31:3 ]

20.4.37 DMA R B F&+% (DRDL)
Az Hiil: 0x90

/E{TME 0x00
BLI; B4 R/W ik
20 DROL | R | T2 FIFO PR A5 BOR TR L B I B I Sl i oy, XAy
Bzl io2 % i DMA 1R, The watermark level=DRDL+1.
31:3 TREd
20.4.38 SDA ix B # 774+ ((SDADLY)
{}F?]ﬂ:zf@,ﬂt 0x94
HA{E: 0x64
AL, B RIW R
SDA &
8:0 SDADLY | RIW | gt fr & (4R Ay 1000ns, H4 %+ 10 MHz [ IC_CLK 4
2, SDADLY MiZ#k4nfe AfE 11, SDADLY /N alfi N EE 2.
31:9 TRER

20.4.39 ACK B FFEIY &5 (GCA)
mFE k. 0x98
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Egﬁiﬁi: 0x01

AL, R FR R/IW R
ACK I F iy
MY E N 1, 12C 7E1XE] General Call i LA ACK #EATHIRN. . 75
0 GCA R/W | T, 12C ¥ LA NACK i 5 .
1: N General Call 4% ACK
0: A General Call 4 i NACK
31:1 e

20.4.40 G FIREHFER (STS2)

% Hikk: 0x9C

S AE: 0x00

B

R

R/IW

)

I2CEN

I2CEN Status. XM 2 gt s E 1I2CEN _EIRE)FI1E
1. B 12C
0: %M 12C

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
in

(a)  12C MmFEENLBRM R IE B R AE 1 b 255 .

(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& N 0 ZAISERK T A&H{HE MR A R0
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
WMENEL 12C BT R, 12C #AlNEEA .

R 12CEN (472 0) #EHCH 0 B, CPU A DL 4 B BUIX Mz,
1 (ACTIVE): MHLIEIEshist 25
0 (INACTIVE): MHLAEZS IR 45

SRDL

MBS R 2% (Slave Received Data Lost)

AL R T CTRLY (AL 0 1 BN 0, M 12C f 4Bl b3k .
HiION 1B, 12C AR S5 T — MR 12C 5 (ALK
Hohb), H 12C R EdE o, RIEEEE 95 © 4 NACK 1 R
R EZEFE 12C EYLE 12C AHLE NACK £z i LUEFE I (STOP)
2 bR, F H CTRL1[O)EZE N 0, MAXAMIHEEE NN 1. Mk
BN O, 12C $iMONZER, A RS 5 N B Em i EdE .
FERY 12CEN (7 00 #EHCH 0 I, CPU ] LA i BUX ML

1: M RXHdEE %k

0: M RXEHEASER

31:3

(3

20.4.41 SS. FS & FM+RIEHNHI PR #] & Fa% (LSSSL)

itz il OxAO

SAiH: 0x05
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AL

BHK

R/W ETpY

7:0

LSSSL

RW

TEHHTARM 12C B H 4 200, LWARBE M, LIt
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
E/ANT A, ks, SREE N 1.

31:8

TRE

20.4.42 HS RIEHNHI R %1 7 788 (HSSSL)
g Hil: OxA4

HA{E: 0x01

AL

22y i\

R/IW

(P

7:0

HSSSL

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,
SERBE N1,

31:8

fRE
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21  BTHMEEEO (SPD

211 RiELEHR. BEHR

R 76 KIEEWR. gi5HR

R B RXHE
3SR A Most Significant Bit MSB
BAA B Least Significant Bit LSB
ESUIE iR TN Master Out Slave In MOSI
TN AN 6 L Master In Slave Out MISO
HRATIN B 2 Serial Clock SCK
AT H Serial Data SD
FE Master Clock MCK

Tk Word Select WS

ik e £ ) ) 1 Pulse-code Modulation PCM

T4 33 5 TR Inter-IC Sound 12S

Rk Transmit TX

£ Receive RX

- Busy BSY

21.2 fEj4r

BATHMBE D (SPD 24t 13 SPI B AR A IEMAHE Tl BE, Su VR
SAMBBA DL T, 20 R A 4707 50815, Al PAUTAR T ENLEE ML
L SV

21.3 XERME

21.3.1 SPI EE4HT
(1> HA 3 2 X LRI AL RO AR
(2) 2 AT B =M SR R AT AN PR LR 5
(3) &+ 8 ArEi# 16 Arfe ks =X
(4) AfHZEEEHR
(5)  BA LMK LA R, bR i

(6) HA SPI BENIRERE
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(7 EMERMPOEEE, BTk 18MHZ

(8) I B B AR A AT AR AL PT i A2

(9)  BIRT A gmAE, i%+E MSB B LSB 1ER(]

(100 FBAM R, B CRC &5 br & Al il H
(11> B DMA &R gz h &3

(12) I EF CRC AT AKX

21.4 IheE#id

21.4.1 SPl{5S£&#R

Fk 77 SPI {5 54 HHR
5 2 HK #iid
ik SPIN#hiaH
Mk SPIIEhHA
TR WG, B
MISO M s, Rk
BT M& R E R &
FE&: HHoE, RIEEIRE
MOSI M FINGIE, U
AT A RSB RS
Ak NSS #3: NSS 5T LLE .
T WA NSS
NSS U NSS i, g,
NSS K : RVFHAEZ %,
ML NSS f5230: NSS 155 BB KT, fENMILEFikES

21.4.2 WEME S HIAEALFIRR
I AR 1 RIS B A 67 52 SPIL_CTRLA %47 281 CPOL Al CPHA fi7,

I Bh ikt CPOL /245 SPI Ab T IR, SCKAG SR & 5.
® CPOL=0 Itf, SCK (&5 At RS NICHF
® CPOL=1If, SCK{&ESLAETNRE NI

P AN CPHA S 55040 it R AL RS %1
® CPHA=0 if, MOSI 5 MISO %4z £k I 115 5 2 1E SCK I £ &3
KL HRFE
® CPHA=1f, MOSI & MISO ¥4 £k b 115 54 2 7E SCK I £ 1
KL HRFE

YR I B AR A7 CPHA Rl CPOL BIARFPIRZS, 7] LAKS SPI 43 B MU s
Ko

SCK
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k% 78 SPI [ PY Ffsi X,

SPI B CPHA CcPOL SKAEI 221 ZZ A SCK R 4h
0 0 0 [OF(eubit] iR
1 0 1 DUt e LT
2 1 0 k- veub; A
3 1 1 Gk eubit; 5 P

21.4.3 FIEMIRER

EI AL E SPI_CTRL1 772/ LSBSEL fi7, #%7E /& MSB fE4:it 2 LSB £
o

EII AL E SPI_CTRL1 297724 DFLSEL £, #k#2 8/16 A ¥l ks Rt 47 K
IR

21.4.4 NSS

A NSS #2: lidfic E SPI_CTRL1 & /7851 SSEN {7 ki £ )5 shali & 251k
AR, PEE NSS {55 H-F i SPI_CTRL1 %1748 ISSEL f73K%) .

fEfF NSS i
® )iz NSS#ithi: SPI AT T4, fiife SSOEN iz, NSS 5| A+
AT, SPLRE HshEE A MBI,
® SCHINSS fithh: RVFRIFAZ L.

21.45 SPIER
21.4.5.1 SPI £,
TR, 78 SCK 5| =4 d 47 I o

AR E
® it ® SPI_CTRL1 Z {744 1) MSMSEL=1
® il E SPI_CTRL1 %7742 hif) CPOL A1 CPHA fir, &M tEAIAH
(o
o fifAcE SPI_CTRL1 apfr#s i) DFLSEL frif$ 8/16 s itk =X
® HidALE SPI_CTRL1 #ifr#s LSBSEL 4%/ LSB sL17ik 2 MSB
AT
® NSSHLHE:
- NSS G TARER A, BN, & 2B EeR e s )
B3 NSS I REREAE i HF; B, %2 E SPI_CTRLA
ZAAF ) SSEN {2 A1 ISSEL fi7
- NSS Liffefuihiisrh, &N E SPI_CTRL2 {743/ SSOEN
fir
® il SPI_CTRL1 % £ h SPIEN i, {#f% SPI

FEEAH: MOSI 5] 2 Egafatt, MISO ZHudEHA
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21.4.5.2 SPI MR

FEMARH, SCK 5] IR T B A R B R AT I

MAEE A B
® [iiE SPI_CTRL1 7 f7-#%+ ) MSMSEL=0
® HiIALE SPI_CTRL1 #7411 1¥) CPOL M1 CPHA i, d Mt FiAH
7o
® I E SPI_CTRL1 & {7451 i) DFLSEL £t 8/16 Az & miiks =X
® HIIALE SPI_CTRL1 #4723 LSBSEL &2 LSB 41Tk & MSB
AT
® NSS EEE
- REARREIEUR: AR EE R AR WL S AR TR NSS 5] I AU T
- BT WE SPIL_CTRL1 Zif72e 1) SSEN A7 31354 ISSEL
7
® [iiE SPI_CTRL1 & f7#++ SPIEN £, ffifig SPI

EMAE A MOSI 512 B a4, MISO 5| 2 5
21.4.5.3 SPI KX TS

— R BP R I — R X HAE LR
® Eili%E SPI_CTRL1 # {74 BMEN J3 i
o BT i%HE SPI_CTRL1 #1744 BMOEN {7 2 | B 28 72 4y NIk 52
® SCK 5| JfE AN B, F &R MOSI 51 e fsds, Mt rE
Fi MISO 5| i S £

21.4.5.4 SPI B TB(=
— R BRI — R R M BHE L
e, SPIRER Hsslialias H k%

FUR AR
® MfERIE T EAR R (BT MOSI. AR MISO)
® IS AT LAy 1O A (MU 2 MISO, MAREUT 2
MOSD.

kg S
o T, fifE SPIHaNME(E, 15k SPI_CTRL 474+ SPEN {1
AT AT RIE Bt R EE BSYFLG il (—HE N 1),
® MABsUR: NSS HZEACHE T, HZE SCK Hit4hiksh, SPI&—H#E
'8

R A rpay LLE I % B SPI_CTRL1 %7728+ RXOMEN £75% 1] SPI 4 H! 1
fe, I, BRORIESI (MR R MOSI, MEER T2 MISO), A LIME N H:
EIhReE
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21.4.6 SPIAFER T REMEBGTE

FH% 79 SPI [FE T

R RE el
TR TR BMEN=0, RXOMEN=0 MOSI %i%: MISO #:ik
VA R e SO BMEN=0, RXOMEN=1 MOSI AR MISO H21i
T B AR ) R IERE BMEN=1, BMOEN=1 MOSI %ki%; MISO A
B AR A R BMEN=1, BMOEN=0 MOSI AMEA]; MISO $iHi
NG S-S ER T EN BMEN=0, RXOMEN=0 MOSI #i, MISO ki%
MV B [ SO 5 BMEN=0, RXOMEN=1 MOSI £, MISO Al
MBERE IR 7] kA 2 BMEN=1, BMOEN=1 MOSI AR, MISO ki%
B R [ e 2 BMEN=1, BMOEN=0 MOSI £z, MISO Al

Kl 90 4 X TR A%

FiRE Mg &
SCK SCK
MISO |4 MISO
MOS | MOS|
NSS NSS

91 P TAAGER (NSRS, MHLHIRAIE)

Fig& Nig#&
SCK SCK
MISO [¢ MISO
MOS| MOS |
NSS NSS
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K 92 BT %R (EHLAKIE, ML

FigE M
SCK > SCK
M1SO MISO
MOS| »  MOSI
NSS »  NSS

K 93 XA ZkiE %

FiRE M
SCK > SCK
MI1SO > MISO
MOS| [ MOS |
NSS »  NSS
21.4.6.1 JCHEHHE K RIE 5B

e KA
TR E 2 )5, SPIARAERE (RFFES IR
St SV R /X LD N L UE IV v 2oL i L E S SN VAR =

MAET: SCK 5L/ SCK A5 5T aBEAS, SItFEIN NSS 5| s FAifk, &
BRI CHERIHR AT, B PR EEE DR AT AN RIEZZ M XD,

SPI KIE— MM, 2o B AN EH R St XN # B A ar i deh, 25T
GRRIEBIE . BAEWURIE AR, TXBEFLG B 1, WnHFEEsE R IEHIE, W
175 B4 5] TXBEFLG=1 [ SPI_DATA %748 F 5 A$dfi. (TXBEFLG #ri& 2
HEEE 1, BHEE).

i

TEHFE O R BSYFLG frE—HE 1.

TERFER P e — AN, B B Bs RS 25 17 B 28 BRI 2B i X, 1%
E RXBNEFLG bridi, #4E it it % /7o (SPI_DATA) F i $dE sk B
WL IX R N2, Wi E T SPI_CTRL2 217441 RXBNEIEN fi7, thif<xp=
Ay, TEERHUCEE 2 5 2 H 3hiERR BSYFLG Frd.
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21.4.6.2 EINBE T HIEN T RIEM BB BAER

FRETHIENTHER
® SH{nF| SPI_DATA Zifide CRIEZZMES) J&, FFIbEHR L.
® SPI Rk — (i EEET, B MR IE LR MR AL BIRE A T A A, 4%
G 4% 5 AT [ A% 325 21 MOSI 5] I
® MISO 5| I B0 A, IR0 4 5 AT (1% 15 2] SPI_DATA 2747 #%
(FWR gt rhas) .

FIERFNE RN REAT
B T AR TR
® iR Bh {55, MOSI Sl BLES — MR A, JHiaddEte
B, ZJa BRI IR BIRS AL A AE A
® SPIKIEE A, HE WNIOR G as Ak PIR AL ar A7 anh, $2 1
I R AT R A% 1 21 MISO 51 I .

® A LARIEAE SPI BT in ki Bt < AT A IR 5 NZRIE 1%L
P o

FIEANFLNRE R0 AT 1

FINFEE T HREWN T RIEMBYGTE
(1) fdfE SPI k. FLE SPI_CTRL1 #1785 SPIEN=1.

(2) BB ANERENEIS N SPI_DATA ZifEes, 2515k TXBEFLG
—+

iCn o

(3)  %fF TXBEFLG bp&fE 1 (BEFHZEHD , BT R ME A
L.

(4) £ RXBNEFLG FrEMMEE 1 (LFH)D 324 SPI_DATA ZR172e (K
BN R, S5IERIER RXBNEFLG frd (BEE) . BE
FAE, R R ISR .

(5) %45 RXBNEFLG=1, #WE)a—MEdE.
(6) %44% TXBEFLG=1, 7f BSYFLG=0 2 J5 %I SPI Kitk.
21.4.6.3 EINEE T IR A RIEHE
F&E TR RIE
® 5 N3 SPI_DATA Zifrse i, THibfL4H

® RIEGEF AR T AR I AT AR B A A A A T, 2RI $ AT AR IR
) MOSI 51 L.

BT BRI [ RS
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o MNEAEWRINEES, MISO 3| I HILE — NEARAIF, TFHEEBIREL

o
® LIRS, RIEZZPhIS T E R E MBI AT AL B B A2, B
JEWEERAT RIER MISO 51 L, (CBURFFGERIZERT, fREdE SRS
ANKIBZE X )
FINEE T XA RIEISFE
(1) ffifE SPIf&He: fi® SPI_CTRL1 %7172/ SPIEN=1.

(2) BB ADERIEAEIES N SPI_DATA #1758, 2% TXBEFLG ##

*
(3)  45f5 TXBEFLG=1, BN /MR, EEHRME, KIEFHNEE
(4) BA&E—NMEIEE, %FF TXBEFLG=1. BSYFLG=0, Ki%5EH
21.4.6.4 LEINBE T KB ) A 2o
(1) {fifig SPIBitk: FLE SPI_CTRLL F {74+ SPIEN=L1.
(2> FB&H: SCRIP=A SCK I, SPISCHIZ R, AW .
(3> ME#H: SPI F&AHE NSS Hy= A m ey, sl .

(4) %53 RXBNEFLG br&E 1, il SPI_DATA SHUEE, 52 EERIC
i

21.4.7 CRC Ihgk
SPI #H A A WA CRC THE 8.6 70 7 SR A H SR B0 R i% .
CRC it 5 #0217 SPI_CRCPOLY 2 fE 88k & X £ Wik,

@ETEE SPI_CTRLA %47 2411 CRCEN £ ffifé CRC #47; [Fif &7 CRC %
#74% (SPI_RXCRC #l SPI_TXCRC).

NT LRI ER CRCE, Ma MRS NRIEE MG, FEEE
SPI_CTRL1 [ CRCNXT fii; #E/mtfRIE K& G — M2 5, Ki%k CRC %k
i, CRCNXT f7#fiEky; S ublFNS b CRC F1 SPI_RXCRC ffl, R HBLT
ANULER IS, 755 E SPI_STS &7 {744 CRCEFLG {7, fE%HE T
SPI_CTRL2 277 %211 ERRIEN £z, 234k,

FE:

(1) HSPIATMNEETFIHHMA T CRC IhEE, 1E NSS 5| i & H Vi CRC tHEAm&4k4L. 41
W BERFEZNNEEZBIEGEN, MBI RS, T RS CRC MEHRRE.

(2) —PMBFMRLES (NSS mHT) Bkt (NSS MRHT 00 dREd, FHEIHERTE MNP
(] CRC #fi, SRER$FFEM G N K CRC tHHEA R IFL .

(3) 24 SPI &b F Mk &A=, EEN BT 2 JE iR CRC 15,
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(4) %4 SPI e RS &N, CPU IER/ES NN SPI A58, EUCR T DMA 4 SPI 3 A i
A

(5) 24 SPI B8R &by, 75 CRC {5 N, > CPU M MR, 75 ki% CRC idfE 4k
1F BR E0UE F S et e AR B AT CRC I HYAS

(6) FEMBLTAER] T NSS W FR, NSS 51 IR i Hd L 4A1 CRC A& 5 IRl fRFr AR

&R CRC BEIF
(1) XM SPI (SPIEN=0)
(2) ¥ CRCEN (%
(3) ¥ CRCENf7& 1
(4) ffifg SPI (SPIEN=1)
21.4.8 DMA Ihgt

SPI ISR/ Z DMA HLIE, T3 68 T i R K Bl e, S 17 RGR0R, fit
g J2 I} i) SPI K IA G a1 A K, (RIS 2 v 4 0 8 S I K 7 1B ik
the

SPI R A Hdmt, R EAliE DMA () IXIEIE; SPI AR ICdER, R 24
A& DMA HJHZYGEIE .

EIL AL E SPI_CTRL2 Z77#4) TXDEN #1 RXDEN f7, f#ifig SPI #i=[¥) DMA
s
® RiXif: TXBEFLG #p&EALE 1 A& H DMA iR, DMA £l 2 5%
P55 SPI_DATA 271728, it TXBEFLG #r &g iE
® it RXBNEFLG AREAE 1 & HI DMA iRk, DMA Fi 28 M
SPI_DATA Z 725 R s, by RXBNEFLG A5 &AL #E 15 B

I A BSYFLG AR Al /E K IEHE 0T DMA fLIE T 75 2R S M EdE Jn
SPIEEREEE N, A LLB i i Ja — s A& 4
# CRC ) DMA Thfe

SORIEER, iRk SPI A fisE CRC iz &M DMA ThEE, CRC 75 Kk i M
ez B3 5E

TERHE I CRC AEHSs RN, i SPI_STS 2747 s ) CRCEFLG Fr&fiHE 1,
VIR R A T AR

21.4.9 %] SPI

P fhmai A, Wi SCH SPIBREFGE N, £ LEACE T, WIRAAELBIRIEE
AAERSERM T KM T SPI, TRE G AR E i k. ARSI ZAH
15555 1] SP
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FINFAE T HREN TER
(1) %547 RXBNEFLG br&fr B 1, s /s — MR
(2) %54 TXBEFLG tr&fiiE 1
(3) %45 BSYFLG tr&EfiEE

(4) LM SPI (i%E SPI_CTRL1 %172 SPIEN=0)

EIBEE T B[ X0 ) R BRSO R
(1)  2/%% n-1 1> RXBNEFLG FrEfiE 1

(2) {EH SPI (W HE SPI_CTRL1 #Ff£#:1) SPIEN=0) 2 FiZf%5—1> SPI
4 4

(3)  fEFHFMNEPEA Z BT S5EFrJ5 — 1 RXBNEFLG Fr&fiiE 1

AT 1 R B/ ) g B X

TEAT B I ZIF AT LAK ] SPI (¥ & SPI_CTRL1 %7283 SPIEN=0), £{E(L#H
GER G W EHE NS, 7545 F] BSYFLG brEhiiE =,

21.4.10 SPI B
21.4.10.1 RE&WRELL

ez SPI B IPIREH = MrdEfr

RIZEZE MR T NIrE TXBEFLG
TXBEFLG=1 WiH KL ZZhasfias, AILAE NN — My RIENEYE, “EIHES AN
SPI_DATA #7430, 5Fk TXBEFLG AT

BkZEIEERHRE RXBNEFLG
RXBNEFLG=1 i B4 ZE i 3% vh & B X8, T LLUE G SPI_DATA #f7as K
HCHARE, 75K RXBNEFLG #r i

ft-45% BSYFLG

BSYFLG #fxidi it fFik B AGERR, 1 LR SPIIEEZ1RES, BSYFLG=1
i, KB SPIIETEIEE, (HZ7EFBA NI ERR, 7Rl iR
BSYFLG=0.

1§l BSYFLG bp:& ] IR AL S 2 B R, BB R G — AL 5 «
BSYFLG brEAL AT DL 782 4T 8 5 5 N B R .

AP R (CERCHIESLEERRIN . SPI SR LU ERUR I L
BSYFLG &=l %.
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SEIRRIELEIT, 7EEUR IR 4R 512 1], BSYFLG=0.

T THIE BT
o AN BB TR, BSYFLG=1
o Mirh: MAEIERN L2 F], BSYFLG 75—~ SCK I B & HA R FF
MK
R IFH A TXBEFLG F1 RXBNEFLG A i SR Ab H A — NS00 0 1) Rk A2 0

21.4.10.2 &&= bR EAL

FHERE R MEFLG

MEFLG 2 M iRbr &AL, B RAEA: ERF NSS B, T
NSS 5| g A NSS #ixrh, ISSEL Ai#iE % t; MEFLG A4 53l
B

TR MEFLG B 1, % E 7 ERRIEN 150, 774 SPI
Wr; SPIEN #i5%, (arHifsib, <M SPIE:M); MSMSEL #iE%, W& smii
HEA ML

5% MEFLG FrEMHEEE: MEFLG brEALE 1B, X} SPI_STS 2 et
TiRElE S5H#lE, RES N SPI_CTRL1 ZfF2%.

MEFLG #r&Ef N 1 5, AR E SPIEN 1 MSMSEL fi7

s Hi 487 OVRFLG

REHHER: W RI% TR IS, RXBNEFLG FRGRUEN 1, BMILI Ak
Jo IR, JET OVRFLG (8 1, MAUEWE T ERRIEN i, 447tk
.

KA MR IR A, 2SI AR I EUE AN R AE I, B
SPI_DATA 27 7 (B /e 2 i A S EE ,  TIAE 2 i A B a2 i3
B

RGN SPI_DATA 2172341 SPI_STS Zi 1728 7] L% OVRFLG Fri.

CRC 4#i2#5& CRCEFLG

it B SPI_CTRL1 ZifE#4f# CRCEN £, 53 CRC it%, CRC f5i#br&,
AT DA B B A S R

24 SPI_TXCRC ZifEas KiZMH 5 SPI_RXCRC aFf7a% h B E A LIS, 74
CRC #Hi%, It SPI_STS 247 ) CRCEFLG trEALE 1.

%} SPI_STS % {7 #:f) CRCEFLG fii5 0, %k CRCEFLG.

FHs 80 SPI ik
TR oA fEREFEHIAL AR

TXBEFLG RIRGE R TR E TXBEIEN 5 SPI_DATA Zi A7 %%
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H iR & T {63z DA 1Y
RXBNEFLG £ (TR R | Bl Ay RXBNEIEN % SPI_DATA 2717588
/5 SPI_STS #1E4%, A&
MEFLG PR F e apy e
J5'5 SPI_CTRL1 & 174%
2 SPI_DATA Z1£2%, 4
OVRFLG it A ERRIEN iuiiiit
J5 1L SPI_STS % 17a%
CRCEFLG CRC #i#trd 5 0 3] CRCEFLG fi.

21.5 SfFEs bt

A% 81 SPI #y ff st k- Sy

T i3} Drs Ha ik
SPI_CTRL1 SPI % 2 (74 1 0x00
SPI_CTRL2 SPI | & 1745 2 0x04

SPI_STS SPIIRE T E4% 0x08
SPI_DATA SPI #4517 2% 0x0C

SPI_CRCPOLY SPI CRC Z i &7 4% 0x10
SPI_RXCRC SPI #1 CRC HF174% 0x14
SPI_TXCRC SPI /i% CRC #F /7% 0x18

21.6 HFHHIIEERIR
AR (16 47 By (32 f0) 177 SN IX Le A aF A7 25
21.6.1 SPI#ZH|&fF#% 1 (SPI_CTRL1)
fmFshtt: 0x00
SA{H: 0x0000
LI 2R R/W Ei::3%)
fic & 4447 (Clock Phase Configure)
AR WITE J LA B iy 46 KA
0 CPHA RW | 0: 756 1 ANBFBHdHT
1. FE5 2 M phil iy
e BEHHTR, AReeduzi.
fic B i £ # (Clock Polarity Configure)
2 SPI AT IR, SCK AR FFHIHL-FIRAS .
1 CPOL RW | 0: &
1. EHT
A EEHEAT, AREESOEAL
it & F/ M (Master/Salve Mode Configure)
0: ACE M
2 MSMCF R
SMEFG 1 RW . ot mst
e EEHATE, ARRESuXiL
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LA B s R/W iR

BRI R34 £ 3 (Baud Rate Divider Factor Select!)
000: DIv=2
001: DIvV=4
010: DIV=8
011: DIV=16

5:3 BRSEL R/W | 100: DIV=32
101: DIV=64
110: DIV=128
111: DIV=256
PR E=FpcLx/DIV
e BEHTR, ARBSnZAL
ffifi SPI1 ¥4 (SPI Device Enable)
0: &H

6 SPIEN R/W 1.
e MOCH SPI &R, 1ETLIRICH SPI i FE R E
£ LSB B fiifk4 (LSB First Transfer Select)

7 LSBSEL RW | 0: sakiki @A (MSB)
1: e RIERARA L (LSB)
AN E ML (Internal Slave Device Select)
24 CTRL1_SSEN=1 I} (#ft NSS B, wlfd & ofrik £ M &5 NSS

8 ISSEL R/W GRS
0: PI# NSS Mk F
1. AEENSS HyeF
ffifig i M 4% (Software Slave Device Enable)

9 SSEN RW | 0: ZE1E#F NSS #i50, NH NSS H-FH4ME NSS 5| il v e
1: JA A NSS i, W NSS ISP Hi 415 ISSEL 51 v i
{FREI I (Receive Only Mode Enable)
0: [RIBRIEFBIL

10 | RXOMEN | Rw | T: DRt
RXOMEN {7 At BMEN {7 — 2t € 1 XA AR R4 s i, 78
ENNEAIEE S, T ERBIRERM RN A, FEERW
i) () AP % |48 RXOMEN 7% 1.
WEEHHRMWIKE (Data Frame Length Format Select)
0: 8 pr&dm i\

" DFLSEL RW 1: 16 B wiihs =X
HAETE SPIEN=0 i}, A RES Ni%hr, B2 Hdmik .
i N —MEHBHEZ CRC (CRC Transfer Next Enable)
0: T—AMEHmEER A KIEZEMX

12 CRCNXT | RW | 1. F—AM&iasidik H CRC #f7as
1. £ SPI_DATA T ras S NEJa—MdiJE, & L E CRCNXT
B
f#fit CRC K36 (CRC Calculate Enable)
0: %k

13 CRCEN RW | 1. f#ige

CRC BB DhReUS T A T, RATE SPIEN=0 I, A Az

Zh.
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LA B s RIW ik

fEREX AR K4 (Bidirectional Mode Output Enable)
0: 21k, BB

14 BMOEN R/W
1: ffifg, HIURIERE
7F BMEN=1 RIS ZE LRI R, 2L e Ak AL S 5 170
{fREXL A B (Bidirectional Mode Enable)
0: MEH

15 BMEN RW | 1. BALEX AR
B AL RS BE ML MOSI S EIFI ML) MISO Bl il [a14%
L}

21.6.2 SPI =& 7% 2 (SPI_CTRL2)
s il 0x04
S {E: 0x0000

g 2 R/W iR
{FREFEUSZE P X DMA (Receive Buffer DMA Enable)
M2, = S , /#\EIL:‘#E‘ \Li‘ >, ‘j‘:“o
0 RXDEN RIW 2 RXDEN=1 i}, RXBNEFLG #5 W E AR H DMA R
0: &1k
1: JA%h
i fe R I%ZE X DMA (Transmit Buffer DMA Enable)
%AW 1% B A= R &R,
1 TXDEN RW Lz B, TXBEFLG #x #e B AR DMA R
0: %&b
1. JA%h
{fifE SS %! (SS Output Enable)
SS it EREN T
2 SSOEN R/W | 0: #k11- SS#ijit, AL TARTEL LN,
1: FFJa SS #ith, ARe LIEEZL FHHEA,
T 128 BRI AEH.
4:3 TRE
ffifeFE ik (Error Interrupt Enable)
0: Zxik
5 ERRIEN R/W N
1: fffE
FeA AR, ERRIEN 742602 5 =4 bl o
ffifie el g b X e 2k (Receive Buffer Not Empty Interrupt
Enable)
6 RXBNEIEN | R/W | 0: %k
1. i
24 RXBNEFLG FrEALE 1 B 7245 Fh i ok
iR R X 2T W (Transmit Buffer Empty Interrupt Enable)
7 TxBelEN | rw | ik
1: ffE
4 TXBEFLG #r &AL E 1 B 724 A irig R
15:8 {68

21.6.3 SPI'REFHFH (SPL_STS)
Mz Hbdk: 0x08
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S AfE: 0x0002

LI, 2R RW i)
Pl rhIE =it (Receive Buffer Not Empty Flag)
0 RXBNEFLG R 0: %
1 k%
RIBEHENThrE (Transmit Buffer Empty Flag)
1 TXBEFLG R 0: F=F
1. %
I FbsE (Sound Channel Direction Flag)
5 SCHDIR R 0: RHAJE A T8 IETE AR B Bl 75 2 1 A
1 RYIH P IEAE AL fy B H IR 2 i B
H: 1E SPI BN AME, 7E PCM B R LA 44 FiE
KA REkrE (Underrun Oceur Flag)
0: KK
3 UDRFLG R 1. K4
bR AL A B AL, A% 0 T RR.
£ SPI B AV
K CRC 4#i##rE (CRC Error Occur Flag)
ZA R R B CRC AT RXCRC 2 A7 #F FI i & 75 VU
4 CRCEFLG | RC_WO | 0: PLfd
1: AITAS
AL B AL, BARZALS 0 EkR: 16 128 BN AMEA .
KA IRFRE (Mode Error Oceur Flag)
0: RK&E
5 MEFLG R 1. Bk
FBEEE AL, BAEZAS 0 75k 7F 128 Bl AR .
KA HAFE (Overrun Oceur Flag)
0: REA
6 OVRFLG R 1. Bk
BB, RHZAS 0 k.
SPI ft:#5& (SPI Busy Flag)
7 BSYFLG R 0. SPI = N
1: SPI IEAEIETE
P B B A B T B
15:8 ey
21.6.4 SPI ¥ #EHFFEE (SPI_DATA)
SA{H: 0x0000
ik | &8 | RIW Ei::3o
RIEBWCHIE 74 (Transmit Receive Data register)
FIZAAARN, SRBERE NRIRGEINIX . EK A AR, R
15:0 DATA R/W D A 2L -

SRR IX R /AN B M A B R 3 — 2, BT 8 i, Rk, Bl R
i R4 F %) DATA[7:0], DATA[15: 8255 X T 16 hi¥ldl, Ki%k. ik
I 1 5] DATA[15:0].
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21.6.5 SPICRC Z Ui &% (SPI_CRCPOLY)
frfsHbhE: 0x10
SAH: 0x0007

frisk | &% | RW ik

¥ HE CRC ZIa#f8 (CRC Polynomial Value Setup)

15:0 | CRCPOLY | RW | #7881 T CRC il 511 CRC £ T, alf&, B2
0x0007,

21.6.6 SPI#t CRC &3 (SPI_RXCRC)
fRRsHhlE: 0x14
S AifE: 0x0000

fingk | &% | RW iR

B HIR I CRC %#i{li (Receive Data CRC Value)

PRI ) CRC Bi A el ar A7 45 A BB i) K —
o B R 2 8 fii, CRC 1544 CRC8 Jrat: n i Haiciis =&
16 fiif), CRC it% 4% CRC16 it5.

4 CECEN B, THEMRIZHER.
R Y BSYFLG fi7E 1 Hf, 2 RXCRC 2 /E2s$ Ml A nl A4 1% .

21.6.7 SPI ki% CRC F#3% (SPI_TXCRC)
Azl 0x18
HA7fH: 0x0000

AR 2R R/W Eicpu

RIEFAR) CRC $fl (Transmit Data CRC Value)

TEAE TR IE BRI CRC B A7 8% DL ECR B i —
o, DA R IEEE R 8 fiif), CRC it44% CRC8 H; & KkixHE &
16 {7}, CRC i%4% CRC16 i15 .

24 CECEN BALK, TR I% %7 5%.

HE: M BSYFLG i E 1 0, I RXCRC 247 s+ 5UE A I et iR

21.6.8 SPI_I2S FL B &% (SPI_I2SCFG)
B iiht: 0x1C
S AifE: 0x0000

BLHk KK R/W Eiipy

Bl # A8 K (Channel Length Configure)

FE A S Fi A 3 A0 T P A A B

0: 16 fi%e

1: 32 hi%

FEKERTHIECERN, AR EFEKE, &2 3hiE
BEEKE; 2 12SEN=0 A REfCE %A, 7E SPI A AV .
it B BB K JE  (Configure the Length of the sData to Be
Transferred)

00: 16 fr &K

2:1 | DATALEN | RW | 01: 24 fr¥ K

10: 32 fr ¥ s

11: AR

4 12SEN=0 i} A4 REAC B %A, 76 SPI A R AMEH .

15:0 | RXCRC R

15:0 | TXCRC R

0 CHLEN R/W
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DLI B s RW i3
fic B 25 R AR 8% (Idle State Clock Polarity Configure)
3 croL | R | O BT
1: mHoP

24 12SEN=0 K A RefC B %4, £ SPI AT AMEH.

1EF% 12S #rifE (12S Standard Selection)

00: 128 "&FlisbritE

01: mFRXFhritE (ZEXT55)

10: fRFXFhRE CHXFH

11: PCM #pifk

24 12SEN=0 B} A ReFC B 00, 1E SPI AN AEA .

6 e

£ PCM i [F5 8, (PCM Frame Synchronization Mode Select)
0: JEmilE:5

7 PFSSEL | RW | 1. Kifi[Fl

HIEH PCM #5ift (12SSSEL=11); 4 I12SEN=0 I} 4 RERC & %, 1E
SPI R T AV

fo ' 12 E/N. KiEESEEL (12S Master/Slave Transmit/Receive
Mode Configure)

00: M%K%

9:8 I2SMOD | RIW | 01: ME&H:k

10: Fix&RIE

1M: ER&EEZ

24 I2SEN=0 W 7 Gelc &%z, 1£ SPI BT AL .

i 12S (12S Enable)

0: KMl 128

1. ffifE 12S

T 7E SPIBE RAEA .

¥ SPI/12S £ (SPI/12C Mode Select)

0: P SPI #ak

1. B 128 fk

e E REFESEAT SPI B 12S I A B E .

15:12 fRH

5:4 [2SSSEL | RW

10 I2SEN RW

11 MODESEL | R/W
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22 DULREATANEEED (QSPD

A OUE F T APM32F103VBT6. APM32F103V8T6 2% 5,

221 f&ifr

QSPI & — AN AT HUE BB O, Hmish (SCLK), HifES (CS), Ml14 %%
P4k (10[0:3]) ik, HEdm, MELPUZL A4S SPI Flash 1248 . iZ4% 04 1Y
P RIEMEZ, Uk, (N, EEPROM i, A&k b it
T,

22.2 TEHRHE

QSPI A Al g U phAl e ARG, SO T AR MR FIFO, FIFO &
€79 8, FIFO {738y 32-bit, HA 4 Fifehutis, SZRF 1-bit 21 16-bit 2 8] 1%k
PEMOR M, SCRPBEAF B 17 szl S o4k, &MU, 3
PRI BPAE S, SCRFATRTE KL, bR, S0, Bdlwiooh, ek
3 AT AR N RIS 1) 1) ) SRR SE IS, RIS B B ey F) B AT B (R R A B

22.3 Ihee#id

22.3.1 fEEER

X — TR LR AT S A IR QSPI AEA RIS 1ig17 . fEH
(TXMODE) x5 /78 1 (QSPI_CTRL1) #] TXMODE #fi’€

22.3.2 RIENEK

4 TXMODE=2" b00 i}, KikFIHEWCEHA A M. U85S NF|Ki% FIFO
th HEGE EE KT FIFO KI5 (QSPILTFTL #7785 TFTH) i, 4T
Gh o B B AT IR B ROR BB L I EIA HAR % . SULFER . B -
(PIEHE 2 N ISCRE 10 75 A7 4 h % 2 20 FIFO .

K 94 FOEMHEYCIRE T 1 QSPI %1% FIFO R

r—-————————————————— = k! [——— = ———————————n
I Write DR I rxd I I
! ' L ! [ Tx FIFO Empty | '
[ Tx FIFO Bufferl i | '
| | T T v :
I'Location 8 NULL ' SHIFT | Location 8 NULL

| Location | : | | L0GIC I ocation ! | ! |
! | | | ! [ | | | :
| Location 2 NULL | : Location 2 NULL |
:Location 1 Tx Data (1) : : Location 1 Rx Data(1) :
| Location 0 Tx Data(0) | | Location 0 Rx Data(0) |
| | N | |
: | } ! Rx FIFO Buffer |
| Rx FIFO Empty | v | |
| | txd | Read DR |
| | . |
| FIFO Status Prior to Transfer | : FIFO Status on Completion |
L | L to Transfer |
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PURIE

2 TXMODE=2'b01 it} , R A KIEZH AN BICZE RN, HEdkES
AZ ik FIFO rh BAME % KT FIFO KIEIE (QSPI_TFTL arf£#% 1

TFTH) I, A&4tas, Bl & 47 g Bk 0L B2k EIFRIE Hbri s . ik
Hm e EEE > gcams . DILsoa Bl = i il 2080k FIFO H.

DL R T PR T 4 I 18 5 AT A% TP 2 BT RIAE % SR 2 R 1 FIFO KT, 75
SAMIIF L NSO QSPI DA f I s R B A e AT R o

Kl 95 KRR T QSPI %1% FIFO JIRZS

Write DR

Tx FIFO Buffer

Location 8

NULL !
T

Location 2

NULL

Tx Data (1)

Location 0

Tx Data(0)

Rx FIFO Empty |

|
|
|
|
|
|
|
|
|
: Location 1
|
|
|
|
|
|
|
|

[ Tx FIFO Empty

Location 8

Location 2

|

|

|

|

|

|

|

|

|

: Location 1
| Location 0
|

|

|

|

|

|

|

h 4

| NULL

NULL

NULL

NULL

l Rx FIFO Buffer

Read DR

FIFO Status on Completion

to Transfer

&1

% TXMODE=2'b10 i}, RE#HWZEHBICAE, RIEZHE PN AEHH
M R . FRUCEHR £ B 2 DB scRe 1 2 A g ik B FIFO /R N T
FRUG— kAR, — AN TC R 75 B0 5 N2 K% FIFO .
LRI R R T 0 BIAELE B ATARIE T 0 2 B A& 1% 52 2 G 1) FIFO /K F. 7E
XA T, QSPIESEFE ISR H A AT 5 % B AN B8

96 IR T ) QSPI f£1% FIFO RS

Write DR

Tx FIFO Buffer

Location 8

NULL
T

Location 2

NULL

Location O

Dummy Word

»
>

Rx FIFO Empty

|
|
|
[
|
|
|
|
[
: Location 1
|
|
[
|
[
|
|
|
|

FIFO Status Prior to Transfer

I
I
I
I
I
I
I
I
I
NULL :
I
I
T
I
I
I
I
I
I

SHIFT
LOGIC

|

[ Tx FIFO Empty

txd

Location 8

Location 2

|

|

|

I

[

|

|

|

|

: Location 1
| Location 0
|

|

|

|

[

|

|

v

| NULL

NULL

Rx Data (1)

Rx Data (0)

l Rx FIFO Buffer

Read DR

FIFO Status on Completion

to Transfer
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22.3.2.1 EEPROM (Hi ] #E[ HiRfefgas) M

2 TXMODE=2'b11 It}, KIEHIEHEA N T A& F5 2 MUbkEe XS B bl i . Tl
B AT (8 fraR A0S, 8 frmhil, 8 frfkHihb. ). fEAAE R
T SCIE B PR T AN Al e 2 MR 4 B R T EieE B2 408 FIFO .. B
ik FIFO M=, ESZ\APTTITIEA R, JHaHIcdE, HAE QSPI AL
PR S QSPI_CTRL2 #rf7as 1K) NDF F- B e i — M4 k.

DL R A PR T 4 I 18 5 AT AR % TP 2 BT RIAE % SR 2 R 1 FIFO KT, 75
SEAMIIE L QSPI HESHEI RIS B 48 I AT B AN S

i 97 EEPROM BHUEHitE =0 R ) FIFO ARZS

Write DR |

Rx FIFO Buffer
FIFO Status Prior to Transfer

Read DR

FIFO Status on Completion
to Transfer

| |
| | :
| | rxd | |
| Tx FIFO Buffer + | |
| ! ' | [ Tx FIFO Empty | !
| Location 8 NULL | t——— v |
I T 1 | SHIFT | i I
: | | | | LOGIC | Location 8 ! NU:_L ! |
| Location 3 NULL I : | | | :
:Location 2 Address[7:0] : | Location 7 Rx Data(7) |
| Location 1 Address[15:8] : : Location 6 Rx Data (6) :
I'Location 0 Opcode | : : |
l : - ——— | Location 1 Rx Data (1) :

! | .
|
Rx FIFO Empty | : v | Location 0 Rx Data (0) !
| txd | |
| ' |
| ' |
| ' |
| ' |
| ' |
| : |
|

22.3.3 ¥AEfeik

HAa AL BB BN B &R 30 AL FIFO Ja, A RE R L
QSPI_TFTL arfrasff) TFTH 2K, RN — MM EMAPLBE & HOEE . 24 1B
iy, ZAFEPIRASBOE N BUSY br&. w25 BUSY W EiG ke 4 At s ik 4T
— AR AEIE .

22.3.4 WhpLL

I LR 2L
QSPI TAEF— A RAE RIS . ST B AR, HME % A& i
(sclk_out) IR —ANZHMNZE (gspi_clk).

4P LR

2 QSPI Z B IeHBOE A — D ENLRAN,  FURRFRIN B K% (sclk_out)
& qspi_clk FIFK—F. X VRIS HIZARAE sclk_out I —NI Bl S e £k
W, IFEASL G AT AR -
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Sclk_out it nf UM BL T A 345
Fscik_out=Fssi_cLk/SCKDIV

SCKDIV 1] Jmfe & as (RFFE — AN 5{E AN 0-65,534 L 7). B
SCKDIV=0, sclk_out 2 .

WA IELEIHT IR R AL 10T, sclk_out 264 & UHe. M4 RS Ia], IE a0
(AT ERAT 8 LI, B SE BAE —ANIN B IPIRES .
T sclk_out H1 gspi_clk Z [a] (K L% .

& 98 sclk_out Al gspi_clk 2 I8 & K EL &

| |
! | |Capturé ldrivet! |Captur 1 ldrive2! |Gaptur 2 ldr ive3! |Captur 3 i
Ssi_clk | A A A A A A A |
: | | | | | | | | | | | | | | | :
| | | | | | | | | | | | | | | | |
A | } | } | } | |
Sclk_out | : : : : : : : : :
| | | | | | | | S R
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
Txd/rxd MSB >< >< ><
SN E e
(sclk_out/sclk_in) LLEEZA QSPI AR &8 (gspi_clk) 2 [B] AR E AR
WS EET

Fgspi_clk>= 2x (maximum Fsclk_out)

22.3.5 WM KRIE FIFO 25

BN K% FIFO 12535

QSPIiz ) FIFO 222 il D Stk 4%, AT VI ] — A R ATk (3L
PamiD KB 4-32 41, FrMERIAEIL FIFO Z2phas K FE[E €y 32 fir. /T

32 {7 A e B 5 A\ A% % FIFO Sz s MM AUA XS 55 RS Az hlZ i B 3t
XFFESRIR FIFO 22 e i S 2 SR A A5 55 1 38 . QSPI_TFTL JiE A Ik
FIFO 2 H /K.

AHB [i] QSPI #2717 %% (QSPI_DATA) Kk HiBds4, #lit < Mk FIFO
R, 24 FIFO 45 B2 K T4 T FIFO BIEIN 1 i, #:I FIFO s & kA4
FIFO 49k (gspi_rxf_intr). HAJ4FET 2745 QSPI_RFTL % & 1 R &k
€ T AT Ik FIFO 46 H K.

BME SCVF AL EEES A5 FIFO K E = faR . SRR A2 i sl s B 2L
TR RN FIFO I AR F20i FIFO AP . SRS, RESH R B = %
Ko WERZLAM—ADERIFRIC FIFO BRHUEEE 27 A UK FIFO R iy, XA
TR OUACHE 2% 2 0% T B A Bdf 2 TE R
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eehy

SEMICONDUCTOR

22.3.6 B IE (RXD) KFEELER

BIEEE (RXD) BEARERMERE
2 QSPI HBE N TN, it hm] DUELE e (a2 48 DU SE IR i B s 15 5 10
BRUCRFERS 8] BATRZ A B T8 i #h AT S R AT S B A de K AE
BREIE (RXD) FEARIEIR#HR

FE BN ) sclk_out 155 AT LA H 15 RXD 155 2Z [l41R #% 2k R REIR AT LA
AR 5 T —— I BN R ——C L BT 7 IR PR (. BUR
P51 15 B AR AN XA 0L -

Kl 99 #:24dE (RXD) FEAIEIR Fiik

dly=0 dly=5
dly=6
I dly=7
I baud-rate=4

ssi_cl
k

sclk_out

txd_mst

txd_slv

Red arrows indicate delay between master and slave devices

Blue arrow indicates sampling delay within slave form receiving slk_in todriving txd out

MHUE R MU 1 sclk_out {5 5 A5 9 TTRARESRAG RXD {5 5 (14 w4 21 53
TR b MHLBCE X sclk_out & Hi 5 5 7E B HARAEAEIR, AT BLEBREAE T
HIRAE RXD {5 5 HEah 2T, RXD HRFRFRE R IE. LUFEFIER T4
RXD 15 5 (1 o GE 38 e 78 LRSS L BRI 18] R 728 7 AN IE# ) RXD {E
iR MRBATHHEAEIR DA, 276 BT R R R MR DU SRIE AL
P55 iy 22 TR AETE A, TR 2 S BRRER AT R AR 4R

2 RXD FEADIEIR ARSI, AT CABh S g R SE R A AE A RXD 15 5 AR A
I 1) NERIAME 32 9 gspi_clk B 1% . RXD A il 1838 32 48 T € A [R] I A1)
gspi_clk FIIEMIAG A GRRIAZUTEE RXD 5 51 dh . XFESHEINE—4> sclk_out
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eehy

SEMICONDUCTOR

JEI SN AR i B, AN BT 2 S R R K I . QSPIFIAT QSPI_RSD #F
FP45 20 RXD 155 [ RAF 25

Kl 100 #/H QSPI k4 RXD {5 54 i

dly=0 dly=5
dly=6
I dly=7
I baud-rate=4

ssi_cl
k

sclk_out

txd_mst

txd_slv

Red arrows indicate delay between master and slave devices

Blue arrow indicates sampling delay within slave form receiving slk_in todriving txd out

22.3.7 QSPI F1l7
22.3.7.1 QSPI F¥rHER

qspi_txe_intr

Lt FIFO &8 T 8N T BB g g . ik 7 & 774 QSPI_RFTL BE
RIBME BRE 772 E AT FIFO 25 HKF . S8l 5 A {4 FIFO Zeohasit,
T AR B, R BT

qgspi_txo_intr

B> AHB A E AN L& 52 2 55 % FIFO e . HO0iE)s,
M AHB B BB 20 . ELEES FIFO Jit t s Ik B &y 77 45
(QSPI_TFOIC) MUz |, Wi IRFriR EAIRES

qspi_rxf_intr

L FIFO &8 Tl KT B E N B e, JFRE TEHI RS . 7] %
FEFF &7 74 QSPI_RFTL BUE KRR E 17 AP BT i FIFO 2% H K. 80
M FIFO Sl ey, R eI B, A L B R KT
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qspi_rxo_intr

MPOE R SAATE DA S NI FIFO BB # e . Mo we)E,
IR P2 . BRI FIFO fi Wi BR324 (QSPI_RFOIC) ik
BCZ A, AU REF i ERES

qgspi_rxu_intr

Y —/ AHB #2223 25 1320 FIFO izt e e . { o E s, Mk
FIFO HiBUNZE . BHEEIR FIFO T Wigkeaif24s (QSPI_RFUIC) #iszHX
Z T, AR IR B EIR S .

qspi_mst_intr

HAE QSPI A BIE N — A AT BN AN BoR. B 5 T8 ER# T E
PLEF QSPI EHUEAH AT MHLBE S IR IR A BRI, hlrpisoe . Xl
FOAL PR ERAE SR AT B2 BRI REAFAE S ] . BB B NP I B & A7 25
(QSPI_MIC) #iCZal, IR REF i BARES

22.3.8 #5& SPI
22.3.8.1 HE SPI X B AEME
QSPI 5 N EAEA] 70 AT BL . HuhkR BB s Y B X =647 .

DT SERMERAT N SNBRME
QSPI_CTRL1 /) FRF {78 & Wik A% =X
QSPI_CTRL3 1] INSLEN fiz#g & 454 K
QSPI_CTRL3 f¥] ADDRLEN fi7 # s b K i
QSPI_CTRL1 ) DFS fi4 i $d K
HAETETR LM IEAH S AN BB 274745, QSPI A TF R — Ik G 1% i

TR Quad 5 AH#EAE, QSPI_CTRL1 ) FRF 405 Al#E 5 10, X
DREBLE NLIEIIRA, TN EARS, Hdadi= Ll QSPI_CTRL1 [ FRF
Brda g s A ALIL

PLUR 25 SPI AR 05 N HAE vl RE A& ZE 1B I -
® CaseA: fEAMHLEH LAbRME SPI A% AL 4
® Case B: 54 IAniads L4, Huhk DA N SPI % U &4
® Case C: 184 FIHuHFFS LA 58 SPI 4% AL
g SPI AR EERIE
QSPI EZHGEAE R 0 NFE AR B, HuhEBY B, S84 R AN [ B DO AN Fr B .
2t 4% A HATT LR FH QSPI_CTRL3 (1 WAITCYC SK4ife. 2545 o s T8
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HHE MM, WA N, HATRE S A MmN, S — i
£, QSPI — It Kk Hfa 2 Fid s, S #dEni NDF (QSPI_CTRL2 7F
748 BEfE, WEEAMERES . BERE 1 Quad BE2EUHEELE,
QSPI_CTRL1 /] FRF 23 51¥5E A 00/01/10. TMiX & ¥5E TAEIERISEH, &4
EEEE A B L QSPI_CTRL1 ) FRF H#i5E ik kAT 451% .

DL 2155 SPI A5 N3 4E A B8 B B DU A 1o«
® CaseA: {54 FHEHS LIbsvE SIP # Atk
® Case B: {54 DIbriERg A fL i, HudikLA3G5m SPI A% L4
® Case C: f5AAIHLHEAT LAY N SPI A% AL 4
® Case D: & AR HL. Hubk S HUE

I pH SRR T e

16 QSPI F14M SPI W e it o 50 ] B8 TCT2 AR i P B 38k
IEAE QSPI RIEFIERT, K% FIFO ]t 2 S8 A A 2B 7T A K 3% 1
PEA R AR R, ERRICRT, BRI FIFO AT B8 S 80 T R BB Jo il B % B2k
M= b R T S LR I R, R DA R A R A B i BB R — I
B, N T ACER BIRENL, QSPIRAE TR IE R IhRE . B E— IR R IE SRR A
W2 HiKI%E FIFO N%E, QSPI&kHRES . BHRIK%E FIFO 5 20 %
R RS T ROEEERE RE TFTH) J5, QSPI #8055 H 4k s AR k1%
Hio AR IR BIRSE R 2 BT FIFO ©f, QSPI &N eSS, B3
I FIFO w8 st (CBs SR T B0l 1 {E. QSPI_RFTL). & &
QSPI_CTRL3 ZA7#% 15 30 A v] LLFF 3 sk OGP I B A FE ThaE . 45 I B 2 FR ThiRE
WIFIR,  DAORE A AR S Wi ) 1 FE IS 1) QSPI_CTRL2 2785

22.3.9 DMA I8¢
ZIREIGE H T APM32F103VBT6 E iR 4. APM32F103V8T6 E fi 4/ i
QSPI R RN Z DMA BLE], 78 T s R EBdE L, 25 T RER0CR.

L E QSPI_DMACTRL #7745 /f) RDMAEN 1 TDMAEN £7, {#ft QSPI ]
DMA g€
® RIiEN: MRk FIFO H V2748 QSPI_TFL WIMHE BEHE % T a8k T
DMATDL 7L & ERS, 2774 DMA KIEHHRTEK .
® HNHT: MBI FIFO P& 474 QSPI_RFL N IA R % T 805
T DMARDL fi7Fc & (ERS, 274 DMA H#C8dE1E K .

22.4 HArIRHbbmRgT

Ft% 82 QSPI Zi A7 &bl W £

TS EiZ:3o) e stk
QSPI_CTRL1 A AE A 1 0x0
QSPI_CTRL2 i 2 A7 88 2 Ox4
QSPI_SSIEN e P 728 0x8
QSPI_SLAEN ML Bt 25 17 2% 0x10
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FHEHA ik fw s itk
QSPI_BR W78 0x14
QSPI_TFTL &4 FIFO BR{E HL T 37 A 8% 0x18
QSPI_RFTL W FIFO B{E HL T 37 A 7% 0x1C
QSPI_TFL K% FIFO M P27 17 4% 0x20
QSPI_RFL P2 FIFO M P27 17 4% 0x24
QSPI_STS REFFHR 0x28
QSPI_INTEN Hh A e A7 A7 A 0x2C
QSPI_ISTS IR A5 25 17 35 0x30
QSPI_RIS JE 46 T DR AS A A 2% 0x34
QSPI_TFOIC Ri% FIFO i H b Wil B 25 /728 0x38
QSPI_RFOIC U FIFO i H o Wi B 27 A7 4 0x3C
QSPI_RFUIC UL FIFO i o Wil B 25 £7- 2% 0x40
QSPI_MIC % NP IS bR A A Ox44
QSPI_ICF HH T R AT A7 A 0x48
QSPI_DMACTRL DMA #& 1| 25 /7 2% 0x4C
QSPI_DMATDL DMA 32 $dis B T 25 £7- 4 0x50
QSPI_DMARDL DMA HISCEH B 27 A7 25 0x54
QSPI_DATA Kl A4 0x60
QSPI_RSD RX FEAAEIR 27 AT 5% 0xFO
QSPI_CTRL3 P i A7 A OxF4
QSPI_IOSW 10 #3027 174 0x200
22.5 wHHIIEERIR

22.5.1 #EHFFER1 (QSPI_CTRL1)
mFsHhbE: O0x00

5 7{#:0x0000 4007

k. ZF AN T AT R EIL . 2 QSPIABIN, ARTREE N AF

%=, @ik B A QSPI_CTRL2 Zifre 8 hmi# 25 H QSPI.

A 2K R/W

ik

4:0 DFS RwW

L EH UDNAN

IEBERAR W . BRI N AR NN T 32 (i, B o
HEZNANF, HLE FIFO FH R . 5 AN FIFO 215, W40
WIAESAR AT A TR R . AR A AL S B B 2 SR A5 FH P iAo o

WIE SPI_FRF =01, W DFS {H A2 2 (541

w4 SPI_FRF =10, | DFS {H4 452 4 FIR5%:

0x0

(DFS_01 BIT): {#&
0x1 (DFS_02_BIT):
0x2 (DFS_03_BIT):
0x3 (DFS_04_BIT):
0x4 (DFS_05 BIT):
0x5 (DFS_06_BIT):
0x6 (DFS_07_BIT):

783]
{783
04-bit H: 47 ¥¥ %
05-bit H AT H 1= 5
06-bit 51T H 1= 5
07-bit AT H L5
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Brig

B

[P

0x7 (DFS_08 BIT):
0x8 (DFS_09_BIT):
0x9 (DFS_10_BIT):
Oxa (DFS_11_BIT):
Oxb (DFS_12_BIT):
Oxc (DFS_13_BIT):
Oxd (DFS_14 BIT):
Oxe (DFS_15 _BIT):

08-bit H: 47 ¥ ¥ &%
09-bit H 4T H i f& 4
10-bit B 473 4% £ 5
11-bit AT EAEA LY
12-bit B AT HAR 5
13-bit H AT HR 5
14-bit HATHIEAL
15-bit B AT H4E 5

Oxf (DFS_16_BIT): 16-bit H4THIEALH

0x10 (DFS_17_BIT):
0x11 (DFS_18_BIT):
0x12 (DFS_19_BIT):
0x13 (DFS_20_BIT):
0x14 (DFS_21_BIT):
0x15 (DFS_22_BIT):
0x16 (DFS_23 BIT):
0x17 (DFS_24 BIT):
0x18 (DFS_25 BIT):
0x19 (DFS_26_BIT):
Ox1a (DFS_27 BIT):
Ox1b (DFS_28 BIT):
Ox1c (DFS_29 BIT):
0x1d (DFS_30_BIT):
Ox1e (DFS_31_BIT):

0x1f (DFS_32_BIT):

17-bit B AT HIE A5
18-bit Hf AT £
19-bit S ATEIRE L5
20-bit HATHAE ALK
21-bit B ATHE L
22-bit HATHHE L
23-bit AT HAE L
24-bit HBATHIE L
25-bit H AT HHE L
26-bit HATHIE L
27-bit B AT HE L
28-bit H AT HHE L
29-bit H AT HIE L
30-bit AT HHE L
31-bit B 4T & dh A& i
32-bit HATEIEAE

7:5

(3

CPHA

RW

IS A i

Ox0: K RAE S — A Bl ad I o6
Ox1 Bt RAENEE — NI B T 46

CPOL

R/W

B AR A

Ox0: Z5FPIRZS T I 4f A  HSF 2K
Ox1 25 RRAS NIy fa T &%

11:10

TXMODE

R/W

(L35S SN

WP HATIH BRI ST B R, Rk

BRI

FEAUCSGEREATS , MWAMB AR B TR, B FIFO Y

fef

AN R, KB EIE L. ER—KEANKIE FIFO 2 )5, fEfE

T I 8] BT RA A — A7

FERIERBAE S, SORAFRWCEAR A R AR BE S-S ) Bt 47

fBLERR FIFO fEfif et

0x0 (TX_AND_RX): AikFHl; G TR SPI #/ER

0x1 (TX_ONLY): fURIEMR; siLIsH SPI#EHEA S A

0x2 (RX_ONLY): {dZiiibis; BUTEIGSR SPI /Rl N iEX

0x3 (EEPROM_READ): EEPROM #:HU#; A& I T-145% SPI #/F

=X

13:12

(3
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ALHs 2R R/W Hhid
{FRE A e e
T AEAE RS SPI AR FLIN 4 dEfr (SCPH) 0, XANZFfE2e 55 5E
14 SSTEN | RIW | iz 8] ) Fridefs 5 2%
1 LW 0 k(5 SR SRR, 2 iRfE 5% R TP,
CLK {5 5 [ P 2 BN E -
21:15 ]
i =X
I B WU R Rk M A
93:22 FRF RW 00 (SPI_STANDARD): #7#E SPI #i=t,
01 (SPI_DUAL): Dual SPI &3,
10 (SPI_QUAD): Quad SPI #x,
11: 38
31:24 R
22,52 #EH|IFFR 2 (QSPI_CTRL2)
fmAsbk: 0x04
S ifH: 0x0000 0000
brig | 2% | RIW Hhik
Hnisa
150 | NDF | Rw | 23 TXMODE=10 =k TXMODE=11 itf, oy {745 Be i B QSPI &L K)
AR Wi . QSPIAkS A AT H0E, BRI B ik T i 2 A7 e e n
1, XSRS RS P B £ 64KB K .
31:16 R
22.5.3 fHREEF7#F (QSPI_SSIEN)
Az Hidl: 0x08
B fE: 0x0000 0000
PR | &FK | RIW R
{fifiE QSPI
0 EN | rw | BHEBEREG QSPIRIE. M, FrA TRl Mz ik, 28
WigEF, RIEFIUL FIFO ZEphae g e, BN, Tyl 5tk QSPI 52
2R AT TR o
31:1 R
22.5.4 MHUFEREFFFE (QSPI_SLAEN)
{}ﬁﬁzf@iﬂ: 0x10
SAifE: 0x0000 0000
ALHs 2 RIW R
i fig MHL
0 SLAEN | RW | 0: %tk
1. ffigk
31:1 3]
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2255 WFREEFFSH (QSPI_BR)
ks Hbht: 0x14
5 f{E: 0x0000 0000

boig | &% | RIW D)

SSI i fh oy A A

U7 B LSB IRA B E N 0, NS HAFMIM, XA CRAEX A 2747 45 1 OR
77— MEE. WAGZE 8 0, WA T4 (sclk_out) BEAEH .
Sclk_out % i FIAE H1 LT 5 200 H -

15:0 | CLKDIV | RW | Fsclk_out=Fqgspi_clk/SCKDIV

SCKDIV & 2 %] 65534 2 & [T —MEEL

B

1t Fgspi_clk=3.6864MHz #1 SCKDIV =2
Fsclk_out=3.6864/2=1.8432MHz

31:16 R

22.5.6 f&%) FIFO BE B P12 (QSPL_TFTL)
ks dthhl: 0x18
H7{E: 0x0000 0000

boig | &% | RW )

Ki% FIFO Bl

fe4r FIFO =i g8k I 2% B 2 (BCEAR) mI4stl. FIFO IR R E
2:0 TFT | RIW | 7 8-256 JEFE N %2 AE 28R/ 5151 FIFO FF i stk i3 AR 1| . 4
R R E KT EET FIFO (IR, M7 BOB A 5 N 5 8 H
YT, HKkIE FIFO %4 BEUNTF &S TN, Ktk &% FIFO 2= HiT.
15:3 LR

1E4 a5 FIFO H~F

1816 | TETH | Row | FITEEIAES FIFO i AL, (EI420H 2 1AL (e B AT Lo LIF 4.
A7 BT R E B AT e LIPS ABRIE 2 00, f4 FIFO s e 205
OBt 338 B (UM BB R

31:19 I3

22.5.7 W FIFO R{E B FarF# (QSPI_RFTL)
g Hdl: 0x1C
S A7fE: 0x0000 0000

Bk | &% | RW ik

¥k FIFO B4

Bl FIFO P S & s 1 4 B B (BREE R 9%, FIFO I

00 | RET | Ry | FEFTBCELE 8-256 ST %47 5 AN Uil FIFO B A5 I G 40
B, R E IR B KT FIFO (IR, ML BO AR S A It

FERFAHIE . 24 FIFO % B ¥R T sR& Fi%Mmm 1 i, Kb % B2k

FIFO b .

31:3 LR

22.5.8 Ki% FIFO &4 (QSPI_TFL)

{)H?Jﬂ:ziﬂﬁt 0x20
S A{H: 0x0000 0000
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fs | e | RW s
_ 3% FIFO P
20 TR R s % FIFO sty MO 4 B2
31:3 R
22.5.9 ¥ FIFO B F& 74 (QSPI_RFL)
fiRsHht: 0x24
SAiE: 0x0000 0000
B | &% | RW g
_ WA FIFO i
20 | REL D RW s s FIFO s #8080 % B2
31:3 ]

22510 REFHFSE (QSPL_STS)
w2 Hbdlk: 0x28
HAi{E: 0x0000 0006

frigk | &K

R/W

iR

0 BUSYF

RW

SSI Busy 5

WHER, FoRIEEFATRITHA: SR, £x QSPI 7 NBEEARE.
0x1 (ACTIVE): QSPI IE7E3E K AL S

0x0 (INACTIVE): QSPI 1£H B szt PR

1 TFNF

R/W

K% FIFO Riibr &

Rk FIFO A& — N2 NS ENEE, X FIFO WISk,
0x1 (NOT_FULL): %i% FIFO &%

0x0 (FULL): k% FIFO Wi

2 TFEF

R/W

Ri% FIFO Zf5&

LfEH FIFO S N, SR E . SE%H FIFO B4 — iz ME L
% BN, FAPER. ALK .

0x1 (EMPTY): f£%i FIFO &%

0x0 (NOT_EMPTY): 1£%#i FIFO HE=%

3 RFNEF

RW

B FIFO JEhr&

HEN FIFO A& — N2 N A EEE, HBU FIFO NGk . Bk
AT DIXHZAL TR ),  DLSE A S HaI FIFO.

0x1 (NOT_EMPTY): #ik FIFO HE%

0x0 (EMPTY): X FIFO &%

4 RFFF

RW

B FIFO Whitr &

Ll FIFO SE40iit, Ak ® . L3k FIFO 8 — B AT E
B, AR

0x1 (FULL): #& FIFO i

0x0 (NOT_FULL): £k FIFO i

IR
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i | &% | RIW ik
B i A R AR AT
X2 QSPI it B N EH A HH55. 24 QSPI EHFEALRERE T, wRlex
CEF | RW HUBH ss_in_n N, NI EIZA. SOBE R85 5 — IRBIR L e
e | P SERRT ELE I, LA AN B R
0x1 (TX_COLLISION_ERROR): {&4i%iErottin
0x0 (NO_ERROR_CONDITION): o4t
317 TRER

22.5.11 HHifERERF2F (QSPI_INTEN)
ks Hhhk: 0x2C
HA{E: 0x0000 007F

g | &% | RIW iR
1&4 FIFO o W R
0 TFEIE | RW | 0 (MASKED): gspi_txe_intr d1 i ik
1 (UNMASKED): gspi_txe_intr Fri¥ifi i
1&% FIFO 8 W P b fi A
1 TFOIE | RW | 0 (MASKED): qgspi_txo_intr 111 57 i
1 (UNMASKED): gspi_txo_intr H1 i fgi A
Ul FIFO T i b W g
2 RFUIE | R'W | 0 (MASKED): qspi_rxu_intr 1 i 5 ik
1 (UNMASKED): gspi_rxu_intr o1l {# %
U FIFO i i AR B i i
3 RFOIE | RW | 0 (MASKED): qgspi_rxo_intr H1Iifl 5t
1 (UNMASKED): gspi_rxo_intr th I {# &
B FIFO il b thrfii A
4 RFFIE | RW | 0 (MASKED): qgspi_rxf_intr /7 5 ik
1 (UNMASKED): gspi_rxf_intr H1ifiifig
2 FHLE H BT R
WK QSPI BB NFEATENL, WNEALF BT
S MSTIE | RW 0 (MASKED): qspi_mst_intr =7 57 ik
1 (UNMASKED): gspi_mst_intr J1 i {i i
31:6 R
22.5.12 HHPIRAR T4 (QSPI_ISTS)
sl 0x30
SN fE: 0x0000 0000
A 2K R/W iR
J%i% FIFO 25 rh iR &
0 TFEIF R 0 (INACTIVE): qgspi_txe_intr B )5 & Wr A 0%
1 (ACTIVE): qgspi_txe_intr Bific/a o Wrisos
K% FIFO #H T IWeRAS
1 TFOIF R 0 (INACTIVE): gspi_txo_intr BifiJa b A ok
1 (ACTIVE): qgspi_txo_intr F )5+ Wriss
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AL, R FR R/W iR
B FIFO NP Wik 2s
2 RFUIF R 0 (INACTIVE): qspi_rxu_intr k5 o W R 0S
1 (ACTIVE): qspi_rxu_intr B /G & Wrsgos
U FIFO 8 R RS
3 RFOIF R 0 (INACTIVE): gspi_rxo_intr Siiii )5 o iR isos
1 (ACTIVE): qspi_rxo_intr /5 o risos
B FIFO P IR &
4 RFFIF R 0 (INACTIVE): qspi_rxf_intr FE )5 d i A 0%
1 (ACTIVE): qspi_rxf_intr Fiilic/a &1 s
Z EHLEH R Bk ES
5 MSTIF R 0 (INACTIVE): qspi_mst_intr FEii /5 o iR igas
1 (ACTIVE): qspi_mst_intr FE k)5 o WHgds
31:6 R

22.5.13 [FIEHWrIRAEFF2 (QSPI_RIS)
s hdl: 0x34
S {E: 0x0000 0000

IOAE 2K R/W ETpY
Ki%k FIFO ZJRIGHWRRES
0 TFEIF R 0 (INACTIVE): qspi_txe_intr tWie 5t il 2 B A B0%

1 (ACTIVE): qspi_txe_intr o Wi7e 57 i B o

K% FIFO i i ah b iR 2

1 TFOIF R 0 (INACTIVE): qgspi_txo_intr "W 7E 5 il 2 B R 0%
1 (ACTIVE): qspi_txo_intr o7 Wi7E 57 i B o

B FIFO Nt B 4h h iR &

2 RFUIF R 0 (INACTIVE): qspi_rxu_intr 1 ¥i7E ik ml AR 0%
1 (ACTIVE): qspi_rxu_intr HHHiLE B alE0E

U FIFO i H R 4 h IR 2

3 RXOIR R 0 (INACTIVE): qgspi_rxo_intr B WiE 5t itk 2 B A 0%
1 (ACTIVE): qspi_rxo_intr m7 76 5t il B 0

B FIFO R4 H IR S

4 RXFIR R 0 (INACTIVE): qspi_rxf_intr )5 o b R0
1 (ACTIVE): qspi_rxf_intr Siific)a o Wrisos
2 FN G H RGP WRIR A

5 MSTIR R 0 (INACTIVE): qspi_mst_intr )5 d iR soE
1 (ACTIVE): qgspi_mst_intr 5l J5 o WS

31:6 R

22.5.14 K% FIFO %t WriERFf4 (QSPL_TFOIC)
ks Hil: 0x38
S hifE: 0x0000 0000
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big | B | RIW Eiipy
THER A FIFO i i v
0 TFOIC | R | sxAFFfRas bl 7 h iR, 25 47 3R R U R gspi_txo_intr i, 5
ANTERL
31:1 RE

22.5.15 B FIFO % B Rr a7 9%s (QSPI_RFOIC)
w2k Ox3C

HAi{E: 0x0000 0000
brng, | &% | RIW

Eitipy

THBRHER FIFO i v e

BEFFF R T R EFIRAS . ISR S P BCRE I 7S B gspi_rxo_intr
Wrs BT

0 RFOIC | R

31:1

g
22.5.16 ¥ FIFO TaH ¥riEkR & 78 (QSPI_RFUIC)
A Hhht: 0x40
S AifE: 0x0000 0000
frrg | &% | RW

by
THBREEIL FIFO R it iy
0 RFUIC | R | Jharfeag e 7 rh B ipIRES o XA %7 7285 TP UK KB R gspi_rxu_intr
Tl BT
31:1

R
22.5.17 ZENFHERFFS (QSPI_MIC)
g Hll: Ox44
SEAE: 0x0000 0000
R | &% | RIW

D)

THERZ NG T

UEAF A A S T BT (RS o XA 3 A7 8% T UK RS BR gspi_mst_intr o
Wi BT

0 MIC R

31:1 R

22.5.18 HlEKFF4 (QSPLICF)
fmFsHbl: 0x48

SA{E: 0x0000 0000
PR, | & | RIW

ik

T
0 ICF R | WOR FHETHAEAT AT E RS, BB A A

22 gspi_txo_intr. gspi_rxu_intr. gspi_rxo_intr 1 gqspi_mst_intr 5

Wrs ST

31:1

PR

22.5.19 DMA # &% (QSPI_DMACTRL)
{)H?Jﬂ:ziﬂﬁt 0x4C
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S AifE: 0x0000 0000

oA B R/W ETpY
205 DMA 1§ fg
0 RDMAEN | RW | 0: ¢
1: ffifE
K i% DMA 1 fg
1 TDMAEN | RW | 0: 2%
1. fiifig
31:2 R

22.5.20 DMA RIEHHE B F &% (QSPI_DMATDL)
ks dahl: 0x50

S A{E: 0x0000 0000

BLI, B RW ik

Wi B ¥ FDy 0~7

RIZBHE T, k% FIFO WAHTA 83dE% T 8K T DMATDL B &
2:0 DMATDL | RW | fEI, 2774 DMA RikHHREiERk, TDMAEN=1 552k,

31:3 TR

22.5.21 DMA Bt i P& 7% (QSPI_DMARDL)
ﬁﬁ%f@iﬂ: 0x54
2 A7{E: 0x0000 0000

BLHR B R/W i)

He B VEH Y 0~7

BUSCEOE BT 2R, 44 FIFO IO R84 T 8lim T DMATDL it &
2:0 | DMARDL | R/W | filf, 4774 DMA #0155k, RDMAEN=1 A 2.

31:3 R

22.5.22 FHEF 4 (QSPI_DATA)
w2 Hbdk: 0x60
S A7fE: 0x0000 0000

i | & | RIW Eiipy

5

310 | DATA | RAW CPNid- ¥R uz\éﬁiii)%%éiiwﬁ; BRI & 5 A X5
#HL (Read) = #%I% FIFO Zrhgs

HN (Write) = Ki% FIFO Z2ph4s

22.5.23 RX #H#AEIRFF2 (QSPI_RSD)
{}F?]ﬂ:zf@,ﬂt 0OxFO
S Ai{E: 0x0000 0000

bl | &3 | RIW Eiipy

FUHHE (RXD) FEARLER

gspi_clk iR,

70 | RSD | RW | iz# (7 21 TAEIR RXD M AM CIHOFERE . 4427 RXD FiA L #A
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Brig

£ | RIW

D)

15:8

3¢

16

RSE | RW

Fo

AR (RXD) RFEih%.
BeFF A 1 TR gspi_clk 7€ RXD {5 5 fERFELZ%. RIER iz BN, Z
JEASAE R gspi_clk B 504200 S N B AT SRAE, 75 KR8 IR T 2 EA TR

31:17

TR

22.5.24 ¥4 %779 3 (QSPI_CTRL3)

g Hibl: OxF4

S AE: 0x0000 0000

Brig

22y i\

R/IW

)

1:0

IAT

R/W

itk AR bk A 4

154 QSPI ZAEARHE SPI =L 2 TE ctrl0.spi_frf B ik #E SPI =X
&R AL

00 (TTO): fEksifE SPI AT & g4 Mkt
01 (TT1): fEksiE SPI AT &k g4

7E QSPI_CTRL1.SPI_FRF #5E fiE R & bk
10 (TT2): 7E SPI_FRF ¥E BT & i 4 Fntthhl
11 (TT3) {#H

5:2

ADDRLEN

RW

FE ST ML R A B

R IR %3] FIFO 2 )5, M4 aeIrg.
0x0 (ADDR_LO): ¥ HuHE.

0x1 (ADDR_L4): 4 fiiihihKJE.

0x2 (ADDR_L8): 8 fitthit .

0x3
Ox4
0x5
0x6
0x7
0x8
0x9
OxA
0xB
0xC
0xD
OxE
OxF

(ADDR_L12):
(ADDR_L16):
(ADDR_L20):
(ADDR_L24):
(ADDR_L28):
(ADDR_L32):
(ADDR_L36):
(ADDR_L40):
(ADDR_L44):
(ADDR_L48):
(ADDR_L52):
(ADDR_L56):
(ADDR_L60):

12 fr bk K .
16 fr bl K .
20 fr bR B
24 frthl K% .
28 K% .
32 fir ik
36 kK.
40 frihbK S .
44 RrHhEKFE .
48 bt .
52 fr bk K
56 frht K.
60 frthkK

7:6

(73

9:8

INSLEN

VLR N AR & K

00 (INST_LO): &H#E4
01 (INST_L4) 4 g4
10 (INST_L8) :8 fiiE4
11 (INST_L16) :16 fiifg4

10

3

15:11

WAITCYC

FEVULRAR AT, 8 A%/ S K 2 B ) 75 255 A IR B
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BL IS, AR RIW R

29:16 TR

R A S

30 CSEN | rw | SPHERESS. WIRE N, FIFO Aks, QSPIKIEK 4, #1E FIFO

AR E Ak s . R U FIFO 221, QSPIRHE 1R I
B, JITE M FIFO BLECEEE A L

31 R

22.5.2510 ##FFHE (QSPI_IOSW)
fRfs k. 0x200
HA7{E: 0x0000 0000

1R 2K R/W ETpY
0 IOSW RIW éﬂiil‘zmﬁﬁﬂy “17, 10 EFWET A spi2, USARTS Y B H WLt Ay
31:1 R
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23 EHIZFRFHEM (CAN)

APM32F103x4x6 F1 APM32F103x8 D fix A= i R 1 4~ CAN,
APM32F103x8xB E hftA ™ i f 2 4~ CAN.

23.1 RiBEWR. HEHR

ik 83 RiBERFR. A EHIA

AR TER BXHE
Set o HBAF First Input First Output FIFO
PN Request REQ
23.2

CAN #4528 R/ 4% Controller Area Network 455, & ISO H brbruEib it
HRATIEE MY, S8 CAN Bl 2.0A il 2.0B. 7F CAN Bhiltf, Ki%k#H LUK
AACHSCRIE G A, 5 AR S, 240l il IR S AR AR IR
SEAET T EZIROC, XRBETTE T CPU IS

23.3 FEKHE

(1) 3¢F¥F CAN 1} 2.0A 1 2.0B
(2)  WEHEFFRER KN IMbit/s

(3)  KixIge
® {7 3 NAIAKMER
® RIS AT E
® AR [H]

(4) U IhRe
® {721 3 LRI FIFO
o 14/ idyEdnd.
® AR AN ]

(5) fifitids

CAN1 5 USBD1 JLff] 512Byte SRAM
CAN2 5 USBD2 J: | 512Byte SRAM
CAN1 F1 USBD2 ] [a] s} 43 ]

CAN2 F1 USBD1 AJ [a] s} 4 ]

CAN1 1 CAN2 w] [ g
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23.4 Iheefid

23.4.1 CAN Y3 EHet:

CAN 2k Erf LI 2 ANE R s, BT s i — 4 CAN [ il 28 Aok 28 21
B, FEH S AR B8 2 038 CAN_TX il CAN_RX LM G S, WS
AR 2 [a)iEiE CAN_High 1 CAN_Low AL #2055 .

23.4.2 WXL
B 101 Fe Hid st

SOF 141D RTRIDEr0  DLC Date CRC ACK EOF
wukess R 12l B HiRE CRCER ACKTFEL  WZER

K 102 37 e K ot

SOH 111D SRAIDE 181D RTR r1 r0  DLC Date CRC ACK EOF
W R R EHIER BURE CRCER ACKFER MIZER
EE:

(1) MTEAS: RS ST RO A i A

(2) fh#B: HEMRCWRIER, FRUREB AN SCRER L. LB EENAEZ IDELE, Wi
¥R ID N 11 5, PR ID N 29 £

(3) %Ml B EERREIEKE (DLC) HRE RIS B B 2 5715 Bl B
R%Z 8T,

(4) HEE: BT ERENEEER.
(5) CRC Et: CRC 655 H K {f iRk CIE ffE 4.

(6) ACK Bt: ILBIE S ACKHERLAT ACK FEFTAL, ACK Al A ik T si Ik BatEAy, Sty ke
FEIX —hr R 1% R RN R o

(7D WUEEH: f IR IR T MR RIREE

23.4.3 THE#ER
CAN B =/ E 2 TAEB: wIaafeiE. BB U BRI AR
23.4.3.1 FIER R,

e & 27 /7% CAN_MCTRL #J INITREQ 2 & 1 W RBAWIEMEX, INITFLG i
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W& O WA HE A aa A

LB 75174 CAN_MCTRL ] INITREQ £z 0 #KIB ¥, INITFLG £z
7 0 BAAIR AT AR R 2.

WIBEAE RS, 22 IR Sci o R ik .
23.4.3.2 IEHEHER

I A L B 2 A7 2% CAN_MCTRL K INITREQ £z 0 i sk M R IE
LR, SRR INITFLG £73% 0 #A i N IE R

IEHRERR, AT DUE SO R IR R S .
23.4.3.3 BEIRER
Iic & %777 %% CAN_MCTRL f#] SLEEPREQ 7 & 1 i 3K #F A\ HEAR R .

MEAR AT CAN [ Bl s ik AR, Bk T DU U5 i R4 2r A7 4% LA CAN 4t
TARTIFEIRTS

23.4.4 BEEHER

A RSB ER B B, PRI, B IR N IE H A, R
FERIRMAE AN IEBA F @ E R

23.4.4.1 BERRER
fiil B 777725 CAN_BITTIM ) SILMEN £78 1, #EERmsit.
AT, HEEMRZR RO RYEAL G2 1), TAReikBrEAr GB4 00, wlkl

Mo R -
103 CAN L{E7E# B 2L
MCU
X RX
T—.
A
A
T
CANTX CANRX
23.4.4.2 3R [EIRER

fii B 27 7725 CAN_BITTIM (1] LBKMEN £7 & 1, &HEH .

SRR, SORRIEEE AL B A R AW BRI, AT RL R R 2
AL A Bl -
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Kl 104 CAN TAEFERR[EIHEE

MCU

— ]

CANTX CANRX
23.4.4.3 H[EH#HBRER
fic & 2717 2% CAN_BITTIM () LBKMEN A1 SILMEN 47 [ & 1, EFR3R ] BRAR
v

SRR, BORMEEE B B AR R AR BRI, HRER a2k
FOBRSPERL GZEE 1), AREKIZENEN (25 0).

K 105 CAN TAF7E & ERIF Al 28

MCU

> RX

L]

=1

L]

CANTX CANRX

23.4.4.4 IEHRER
RN, AL R R R R B A B
K 106 CAN TAE7E IEH

MCu
T T
CANTX CIIRX
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23.45 BEABERZE
23.4.5.1 RIBMFERSE R

L WA AR AS Fe it 7
(1) REHETsEIAHTIRE, BidhE T A4 CAN_TXMIDx ] TXMREQ
B 1 1) CAN SRS SR8 RILTE R, RIGIEAE S Bk NFE SR,
(2)  ZAMFEEHESIRSBOT, TSR, MIRFE A &R
i, HEANTIEIRAS
(3)  YRIEMRA PR S RRIEN, HENRIEIRES .
(4) RCKRIERTNE, MRS A s BIRAS.
23.4.5.2 RiEMR G
A SN RCCIR I 255 RIERT, BT HL B F A7 % CAN_MCTRL ) TXFPCFG 1%
Y8 RIB T :
® X TXFPCFG fii& 0 I}, fRicgk Bk SChRiRfFkE, wiRfrih, I
Se i, PMRFFASE, WIHEAS S /N Stk Rk
® X TXFPCFG & 1 W), ftieglk i RIEE K ATk v g
23.453 H1k
L B A9 CAN_TXSTS /) ABREQFLG fi7 & 1, KikdikiER,

A IRARAL TS SHUEIRES, LSRRGSR, A AT T R IERES, PIFIR
Ol: —FiRIBAR AL RS, MIBRHHA N2 BRAS, B, CAN_TXSTS # {74+
TXSUSFLG iz it & 1; 53— Fi2 BB ROIE R, MERFE AN TSRS, K&
Rk

23.45.4 Z LB EL
—MRAEI [l A @ E AT, FR AR IR H B E AR .

FEEEIE HEN BT, ROCRBARIE — K, ANERIRMER T (RI).
PR, RS E SRR

HRIELFEEE R G, CAN_TXSTS #7474+ REQCFLG £ & 1, KiEHIS REAE
TXSUSFLG. ARBLSTFLG #1 TXERRFLG i I

23.4.6 HABEW
23.4.6.1 Bk FIFO

CAN —IL4 AN FIFO, 44 FIFO 4 =M HB4E, %1788 CAN_RXF ¥
FMNUMI[1:0]07 s B S JT A7 U SCE H ;. RFOM AL & 1 SREEER IR FIFO )%
HHEAH; FFULLFLG AR SFREAS; FOVRFLG Mt HOR &SR A7

23.4.6.2 Bk FIFO JREH#H
—JF4f FIFO &b F2IRAs, B S5 2 AEE 5 IR
2 FIFO 4t T4 SoIRAME 3 NRAE Ty, 32U T —ANE RER SO 9 is R A,
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I RS RS E 77 PR S L -
® HAHI FIFO BUE TN, iR a2 MR TR i 07 7
® =AM FIFO BUETRE, WIHEI R S E 5

23.4.7 TIEHLE

REUERR AT AR RURE SR SCPR IRAT P 2 15 /3 B OC, i g Ja Rk
YIRS, CAN IZEHIE A 14 N jEdi 4.

23.4.7.1 fr%e
BEANTLPE S A ER v DA & P AL
K 107 1/ 32 pridjEss

=

ID|  CAN_FiBANK1[31:24] CAN_FiBANK1[23:16] CAN_F i BANK1 [15:8] CAN_FiBANK1[7:0]
_ _ _ ‘ 07 |IDTYATXRFR
HH&{% STDID[10:3] STDID[2:0] | EXTID[17:13] EXTID[12:5] extinf4:0] [ IR ©

108 2 /> 16 AL JE a4

| D CAN_FiBANK1[15:8] CAN_FiBANK1[7:0] CAN_FiBANK2[15:8] CAN_FiBANK2[7:0]
Hye1%1 STDID[10:3] 22,08 | e |ESeL| Crr8] STDID[12:5] 1203 | hea | BseL]| crral
23.4.7.2 TR
BRI
AT, R B SCHRR T3 J U AR A F R i is, 5 ID 75 2 5 #6Y
FHIE A B BRI
% 84 B AR A2
ID 1 0 1 1 0 0 1 0 | .......
g 1 0 1 1 1 0 0 i
i) 1D 1 X 1 1 0 X X 0o | ...
FRRFFFIRER

AR, OC D R A R S R R RS AR R AT R 4 R BRI
g 85 PRIRFTHIRMAA

ID 1 1 1 0 1 0 0 1 1
ID 1 1 1 0 1 0 0 1 1
23.4.7.3 L IEI/ IS
AT a0
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® 15 32 frih AR S g E FAL 5 16 fL
® M TEAHFIENL T, FRIRFFH R e 2 T FE A AR =
o [ A A AR EE T, RS /N g E
23.4.8 I RIRIGER
23.4.8.1 frit e

APM32 1] CAN 4M i Fe L& =Bt 4B (SYNC_SEG). If[i]Bt 1
(BS1. WA 2 (BS2), RFEAfiT BS1 K& BS2 BifAs fikt.
® [FE (SYNC SEG): IEL&H ANt A #ot
® a1 (BS1): EtHH 1216 M aj#IT, E 7 CAN FrifEH
ft) PROP_SEG Fil PHASE_SEG1
o [HfIAIEE 2 (BS2): MLEE &A1 3] 8 MM T, ©48F CAN bRk B
PHASE_SEG2

23.4.8.2 PHERMIHH
BS1 Bl Ts1=Tq* (TIMSEG1[3:0]+1)
BS2 Bl Ts2=Tq* (TIMSEG2[2:0]+1)
—ANBHEALIS TR T1bit=1Tq+Ts1+Ts2
PR =1/ T1bit
Tq = (BRPSC+1) * Tecik

23.4.9 HEEH

WD B A A7 %% CAN_ERRSTS ) TXERRCNT £ R iE45 Rt HU 88 Fl 25147 7%
CAN_ERRSTS ] RXERRCNT {7 U5 45 15 1140 55K St CAN 28 Fris i

.
I E 27 CAN_INTEN [ ERRIEN 7 k47 il 15 R A TP A el
23.4.9.1 BLBIKE

2 CAN FHRR A Z 725 TXERRCNT KT 255 i, CAN R4 il e sl ik N\ 55
LRFE, UL 77774 CAN_ERRSTS (1) BOFLG i 1, Z%IRA T CAN 4%
il # AN REBRIROR R %64 5 o

i E 271728 CAN_MCTRL fJ ALBOFFM fi7 3k v B 4 i 77 2.
® ¥ ALBOFFM fii & 1, —HME kIR 128 ¥k 11 ALESEI R EAL,
H 2B B 2R
® ¥ ALBOFFM fi & 0, MR NFFREWIGEAE, BHEZAR
e

BN o

23.4.10 H i

PR R IE W B A
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® THFI 247 %s CAN_TXSTS i) REQCFLGO £/ & 1, Ki%kHE4E 028Ny
TERE

o [ifif} K %172 CAN_TXSTS ) REQCFLG1 fii & 1, KIiEHEFE 134
TERE

o fifif K %172 CAN_TXSTS ) REQCFLG2 fii & 1, KiEHEFE 2 2R
TERE

74 FIFOO W ZE 4
® K HC B 27 £ 4% CAN_RXFO ) FMNUMO[1:0142 E 0 Isf, FIFOO
FE —ASH IR SL
® [ifi{}Ks %5 f7 % CAN_RXFO ) FFULLFLGO 1 & 1, FIFOO i
® [ififs 75 /7% CAN_RXFO ) FOVRFLGO {7 & 1, FIFOO it

F=EE FIFO1 Wi Za 4
o K fic B % 74 CAN_RXF1 ) FMNUMA[1:0]47 43F 0 i, FIFO1
PR —ASH IR SC
o [fifif K %172 CAN_RXF1 ) FFULLFLG1 f7& 1, FIFO1 i
o [ifi{ K %5472 CAN_RXF1 ) FOVRFLG1 {ii# 1, FIFO1 it

PR A O A R W PR S
® [ifi{}Ks %5772 CAN_INTEN [ SLEEPIEN £ & 1, 3 AMEARAE L
® THMEN 4745 CAN_INTEN /) WUPIEN {75 1, Wl g
o [t 1E4: CAN_ERRSTS () ERRWFLG f7i & 1, FRssise

el EE e

® [t 1E%: CAN_ERRSTS () ERRPFLG 28 1, Fn sk
B BhAR R I A

® [ Kfic B % 74 CAN_ERRSTS [ LERRC[2:0]1fi, # M Lk 4Em
1L
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K 109 A FbrEF P4

el

I | I
| REQCFLGO| | \ \l TXMEIEN

GAN_TXSTS™ | [REqcFLet [ >
| [reacrLozf
|

—————a

v

FMIENO

F————

ﬂ
m m
(=) c
= —
= —
= =
o o
A 4 A 4 Y

M

B3

5O

o

T
|
|
|
CAN_RXFO — — -JFFULLFLGO :
|
|
|
I
|

—————

-
=
o
m
=

-n
T
= O
[N

B
&

| S

F————

9

I
| |
! I

|
|
OAN_ERRSTS —— | | ERRPFLG |

|
| |
| |
| |
|

—————

[1<=LERRC<=

V!
ESE
1%

33
Bt

CAN_MSTS ——

)
[
m
m
)
m
=
Yy A

—_——a —————a

23.5 HASHOEBRET

CAN1 . 0x4000_6400

CAN2 Fhifi: 0x4000_ 6800
7E: CAN1 F1 CAN2 BRI LM 5577 2% K AmFe Motk 5 A ]
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L% 86 CAN A7 25 Ho ik e Bt

TFHRA 3% fw#s itk
CAN_MCTRL CAN = 5 77 17 o3 0x00
CAN_MSTS CAN FERAE A7 0x04
CAN_TXSTS CAN RIEIRA 1798 0x08
CAN_RXFO CAN UL FIFO 0 %1743 0x0C
CAN_RXF1 CAN #:U& FIFO 1 %1788 0x10
CAN_INTEN CAN i e &5 /7 4% 0x14
CAN_ERRSTS CAN # iR T 748 0x18
CAN_BITTIM CAN {5 27 47 2% 0x1C
CAN_TXMIDx ™ S 602 R 3 B FE b TR A 25 A7 8 0x180, 0x190, Ox1AQ

CAN_TXDLENx R IS U A P B A7

0x184, 0x194, O0x1A4

CAN_TXMDLx RIEMBFEAR 715 SO 5 A7 2% 0x188, 0x198, Ox1A8
CAN_TXMDHx RIE MR 7 19 B A A A 0x18C, 0x19C, Ox1AC
CAN_RXMIDx F FIFO MR A bR R AT 27 4235 0x1B0, 0x1CO

CAN_RXDLENx FEW FIFO MBAAHHE A FE 2 4725

0x1B4, 0x1C4

CAN_RXMDLx FEUS FIFO MBAR R 19 24 27 A7 48 0x1B8, 0x1C8
CAN_RXMDHx L FIFO A = T 5 2 A7 2 0x1BC, 0x1CC
CAN_FCTRL CAN I jE#8 R &7 8 0x200
CAN_FMCFG CAN I a3 X 23 47 5% 0x204
CAN_FSCFG CAN i i 8807 58 27 17 % 0x20C
CAN_FFASS CAN I3 FIFO K27 17 48 0x214
CAN_FACT CAN I JEZR0HS 7347 5% 0x21C
CAN_FiBANKx CAN I 3ERRA i FIZF (788 x 0x240..0x2AC

23.6 AR

23.6.1 CAN #ZEHIFREFFEE

23.6.1.1 CAN E#=#|%F 74 (CAN_MCTRL)
TRz thik: 0x00
S A7{f: 0x0001 0002

bLig; B R/W iR
ERFAWIIEE (Request to Enter Initialization Mode)
0 INITREQ | RW | 0: MBI REN TEH TR
1 WIEH TAEREE A AV A
1 SLEEPREQ | RW | ki NFEIRMEZ (Request to Enter Sleep Mode)
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Brig

B

D)

0:3B ! AR AR 2

1 Rk N AR AR 2

# AWUPCFG fi# 1, 4 RX 55K MZE] CAN $CHT, %07 HAEAE
%, BNMEZAME 1, E00E4 T EIRIE .

TXFPCFG

RW

ficd & &% FIFO 5c4% (Transmit FIFO Priority Configure)

A SRR E AE 2 R OC R S5 R IE R, BB S 4 ke R IE R ek -
0: HRSCIIFRIRFE R R E

1 HRIETE RV K e sg

RXFLOCK

R/W

fic B #:0 FIFO 8iE# X (Receive FIFO Locked Mode Configure)

AL SR e F U H I FIFO B4 8tie . B 438U FIFO B3RS

BRI, N NSRS A b

0: RBHE, HEU FIFO HRoCRBE S, F— MBI c B &
JEA 1R

1. WHUE, AEIWFIFO MHCCRBLH, T — MBI LT

ARTXMD

&% 1 H B EAEIR L (Automatic Retransmission Message Disable)
0: ffife HzhEL, OOk —H B3I EAL B RIE R
1. Bk EzhEL, SO ERIE IR

AWUPCFG

R/W

fid & E et (Automatic Wakeup Mode Configure)

0: WA MEARIE Y, @R CAN_MCTRL #{7#+) SLEEPREQ
A Pt TiEE

1. BN ERRRARAR ZC, Rl CAN RS0

ALBOFFM

RW

HzhiB B A&RES %M E M (Automatic Leaving Bus-Off Status

Condition Management)

0: #fFxk CAN_MCTRL %17 #+H) INITREQ #4751 BiJ515 0 J&,
MIELER I ] 128 IR 11 SRS RIBR L, R H B IR

1 HUEARRTIE] 128 R 1 AESRIRRELL, U E 3B H B ZRRAS

14:7

(3

15

SWRST

R/S

Wik CAN (Software Reset CAN)
0: IE% ILAE
1. CAN #3847 E AL, EA7J5 CAN HENEIRE, 4R E X% ALE 0

16

DBGFRZE

R/W

45 (Debug Freeze)

0: A

1: PR, CAN MBI/ RIBTCIE AR, (BAh AT AIE &35 A ek
FIFO

31:17

(3

23.6.1.2 CAN EREFHF2E CAN_MSTS)
W‘H*ﬁziﬂﬂt 0x04
SAE: 0x0000 0C02

DEHER 2R R/W iR
IEA TR AR & (Being Initialization Mode Flag)
AL AT E 1 A 0.
0 INITFLG R 0: B HYIIEILEIE

1. MFHIEHE, ZALEXT CAN_MCTRL A7 20T 4A L% R AL
HIHfA .
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B B RIW D)

B4 TREAR AR % (Being Sleep Mode Fiag)

iz g E 1 AHE 0

1 SLEEPFLG R 0: B H AR,

10 AbTHEIRA, %A% CAN_MCTRL %5 77 25 BEAR A 2015 SR A7
OFTIRINS

RAHEFWERE (Error Interrupt Occur Flag)

AR 1, S 135 0,

0: KKk

1. RE

SR MR EE T bR 5 (Wakeup Interrupt Occur Flag)

23t NREARAS A BRI 5 SOF Malign, iZhi g 1; B4FS 1

3 WUPIFLG RC W1 | i& 0.

0: A MR MR R 2 nge it

1 MABFEHRASE Zns i

S NBEIRE A P s & (Being Sleep Mode Interrupt Flag)

253 NHERRAS NS, ZAL AR B 1, Al R AR s 8 HS BEARASE
4 SLEEPIFLG | RC_W1 | 2 HlE 0, 45 175 0.

0: AENFEARABIZ

1: HEMEARAE 2

2 ERRIFLG RC_W1

7:5 (23]
IEATF R %BE AR E (Being Transmit Mode Flag)
8 TXMFLG R 0: CAN Rib T R%EB

1: CAN 4bF K i%#i

IEATF#: B (AR & (Being Receive Mode Flag)
9 RXMFLG R 0: CAN AibFHaliea =t

1: CAN ib-FHUiii =t

10 | LSAMVALUE R CAN $20i0 51 1 _EVREE . (CAN Rx Pin Last Sample Value)

1 RXSIGL R CAN #2151 4= 5 #5°F (CAN Rx Pin Signal Level)

31:12 {R

23.6.1.3 CAN RiZIREFF2 CAN_TXSTS)
A HutE: 0x08
HAi{E: 0x1C00 0000

PrHg, KK R/W Eiipy

ME4H 0 % K52 BibrE (Mailbox 0 Request Completed Flag)
S O 11 b E R ARIEE A LS, AR E 1: iR
0 REQCFLGO | RC_W1 | Kiki&ERE, mifFE 0; BIHS 17 0.

0: IEfERI%

1: BrEkit

MB4E 0 KIXRIFrE (Mailbox 0 Transmission Success Flag)
IRFE O RIESRAMI G, HEMHE1; WES1750.

0: EUCKIEZRRM

1. RRREZEAT)

1 TXSUSFLGO | RC_W1
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Brig

YN

R/W

D)

ARBLSTFLGO

RC_W1

MR4E O fh#kE Jhrd (Mailbox O Arbitration Lost Flag)
HRAE O Ak LRIy I AEARE 1 S 175 0.

0: LEX

1. &

TXERRFLGO

RC_W1

HEAE O A% 2 Wchn & (Mailbox O Transmission Error Flag)
HHRFS 0 KIk Ry, MmEEE 1; W5 135 0,

0: LEX

1: RIKRIK

6:4

73

ABREQFLGO

R/S

HRAE O 3R K hrE (Mailbox 0 Abort Request Flag)
A HRAE O A A RIE IR, WNZAL TERL.

0: HEFH O MR IERSCHEH IR, HITELHE O

1: B Uk lERE 0 BAIEIE R

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
RIEERES, BEM4E 0; WS 17 0.

0: IEFERI%

1: BERIE

TXSUSFLG1

RC_W1

MRAE 1 ik brE (Mailbox 1 Transmission Success Flag)
HEAE 1 RIESRRIN S, HBAEEE 1. S 175 0.

0: bURIEZRIK

10 BEOCORIE )

10

ARBLSTFLG1

RC_W1

BRAE 1 fh ¥ E Jhrd (Mailbox 1 Arbitration Lost Flag)
HRAE 1 AP TR AR E 1 S 17 0.

0: LEX

1. BR

1

TXERRFLG1

RC_W1

BRAE 1 ik JMbrd (Mailbox 1 Transmission Error Flag)
MRS 1 RIERIG, BEECEE 1 WS 135 0.
0: LEX

14:12

(73

15

ABREQFLG1

R/S

MRAH 1 3% R FrE (Mailbox 1 Abort Request Flag)
A MRAE 1 A S RIE RS, WAL TE AL .

0: HRAE 1 MR HSCHEIERR, HAEHE O

1. B P URARAE 1 BRI IE R

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)
FIETERES, W 0 BWAS 175 0.

0: IEfERIE

1. CERIE

17

TXSUSFLG2

RC_W1

BRAE 2 K& Ihrd (Mailbox 2 Transmission Success Flag)
HRAE 2 RIESRRIN IS, HBAEEE 1. WS 17 0.

0: EUCKIESHARIK

1. RIRORIE SRR
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DLI ZHR R/W i3
MRAH 2 fh#EbrE (Mailbox 2 Arbitration Lost Flag)
18 | ARBLSTFLG2 | RC_W1 MRS 2 PP B RET AR E 1 S 135 0.
0: TR X
1. E£R
HEAE 2 A2 Mchn & (Mailbox 2 Transmission Error Flag)
19 | TxerrFLG2 | RC W1 MRS 2 RIERME, PREEEE 1 BAES 17 0.
- 0: LEX
1: RIZRIK
22:20 3]
HRAE 2 R R ArE (Mailbox 2 Abort Request Flag)
FMRAE 2 A SR KBRS, AL TR AR
23 | ABREQRLGZ 1 RIS | i 2 s oc Wi, AR O
1: B 1 PRl 2 R IEIER
A4S (Empty Mailbox Number)
25:24 | EMNUM[1:0] R iZ1ﬁiE)ﬂTﬁft?HﬂB%§E‘]‘%ﬁo %ﬁﬁﬁﬁ‘]ﬁiﬁﬁﬂﬁ%ﬁé%ﬁ;%@ﬁﬁt
SR BRI LM s AR S EA R 2R, R F—1
BRIERIIRFE S -
KIEWEFE 0 N whrdE (Transmit Mailbox 0 Empty Flag)
RIBMBHE 0 Ayzsif, A7 HAEEE 1.
26| TXMEFLGO R o i 0 g
1: HBFE O H A R IE IR SC
KIEWEFS 1 FArE (Transmit Mailbox 1 Empty Flag)
7 TXMEFLG1 R RIBMBHE 1 yzswd, AR 1.
0: HEFH 1 FAFFRIEMHR L
1: WBFE 1 H B R R AR SC
RILIEFE 2 2454 (Transmit Mailbox 2 Empty Flag)
RIBMBHE 2 Jyzsif, EAT AR 1.
28 | DMERLGZ R o i 2 i Rk
1: WBAE 2 H A R R AR SC
MEA O (& IXAR 56 Bk br & (The Lowest Transmission Priority
Flag For Mailbox 0)
29 LOWESTPO R 0: LEX
1: HBAE O (AR Je gL 1E S5 155 R AR S AT e 1K
E: AR ADIRFAE SRR, I LOWESTP[2:01%43% 0.
WRAE 1 BIRIER Je Bt fkbrE (The Lowest Transmission Priority
Flag For Mailbox 1)
30 LOWESTP1 R 0: KX
1. BRAH 1 MR S8 AR S5 R A IR R ST R A8 Hh B fIK
MR4H 2 MR S B khr & (The Lowest Transmission Priority
Flag For Mailbox 2)
31 LOWESTP2 R

0: LEX
10 HIHE 2 AOPRSE A 5 i RO AR S B A h A IR

23.6.1.4 CAN X FIFO 0 Z77%% (CAN_RXF0)
WA HHE: 0x0C

S AifE: 0x0000 0000
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BLHR BFR R/W iR

Bl FIFOO H R c# H (The number of Message in receive
FIFO0)

1:0 | FMNUMO[1:0] R X ey R S i 2 w2 FIFOO HH A7 Ui K E » B3] 1
AR, FMNUMO fizm 15 SRR )t B A A4 32, FMNUMO Az
1.

2 TRE
B FIFO 0 jfitr & (Receive FIFOO Full Flag)
X FIFOO Hf5 3 MRICHS, KU FIFOO CUif; %A HAEAFE 1, 3K

3 FFULLFLGO | RC_W1 | #£5 175 0.
0: Aiifi
1: Ol
Bl FIFOO it & (Receive FIFO 0 Overrun Flag)
2 FIFOO " 3 MR ICIN, B SO EIHT s, W] FIFOO it s

4 FOVRFLGO | RC_W1 | ZAHEMHE 1, KIS 135 0.
0: A=AV H
1. P2AE
BIEY FIFOO % i B4 LAk 3¢ (Release Receive FIFOO
Output Mailbox to Receive Massage)

5 RFOMO RIS AL HBEEE 1, AHE 0. & FIFO T, MR, 24 FIFO
1 2 AR ST, AT () 55 2 ANR SO AU R TGt A -
0: TEX
1: B FIFOO o4 i R A6

31:6 R

23.6.1.5 CAN #i FIFO 1 478 (CAN_RXF1)
Wl@i@iﬁ 0x10

S A{E: 0x0000 0000

ALHR 2R RIW iR
B FIFO1 F# ¥ H (The number of Message in receive
FIFO1)
1:0 | FMNUM1[1:0] R I A7 FE oK Sz i 4 BT Bl FIFO1 HRAZ i (3R SO E - 4B 3] 1
ARSI, FMNUMA AL 15 &R0 HIRAE 1RS¢, FMNUM1 £
VR
2 ]
Bl FIFO1 iikr & (Receive FIFOO Full Flag)
X FIFO1 W 3 AR, XM FIFO1 B3; S HEHE 1,
3 FFULLFLG1 | RC_ W1 | %5 135 0.
0: Kk
1: OO
Bl FIFO1 #i i FrE (Receive FIFO1 Overrun Flag)
2 FIFO1 1 3 ANMRSCHT, BEBS SUCEIHR S, KW FIFO1 ¥
4 FOVRFLG1 | RC_W1 | 7 HEE 1, HIFS 17 0.
0: AR/~
1: AR H
5 RROM1 RIS BRI FIFO1 i HRHS LARRUH S (Release Receive FIFO1

Output Mailbox to Receive Massage)
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AL, R FR R/W ETpY
AL E 1, AEE 0. & FIFO ks, MIERk. 24 FIFO
FE 2 ANLLERIFROCE, BB 2 ARSI S R R
e
0: EEX
1: BB FIFOA (R4 B R4S

31:6 PR

23.6.1.6 CAN H i ffige & 773 (CAN_INTEN)
W thl: 0x14
SAE: 0x0000 0000

DL, B R/W i3}

e R EHEFE A2 R (Transmit Mailbox Empty Interrupt Enable)

2 REQCFLGx i 1 i, RADTEMKE, REMFE T, Hi%hL
0 TXMEIEN RW | &1 =4 R,

0: AF=tErll

1: PR

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 PMIENO | R W

1: FEAE T

ffifiE FIFOO iRt (FIFOO Full Interrupt Enable)

2 FIFOO ¥ FFULLFLGO £ & 1 B, 8 FIFOO [ Cif, #i%
2 FFULLIENO | RMW | fZE& 1 W= A bk,

0: AF=tEdll

1: FEAE T

ffifiE FIFOO i #k# #r (FIFOO Overrun Interrupt Enable)

2 FIFOO ff) FOVRFLGO {7 & 1 if, FBAC FIFOO Cid#, #HizZfiE
3 FOVRIENO | RMW | 1= riHr.

0: AF=tEdll

1: PRl

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 | RIW |

0: Ap=tEHll

1: PR

{fifE FIFO1 Ji it (FIFO1 Full Interrupt Enable)

2 FIFO1 () FFULLFLG1 & 1 i, FBH FIFO1 (IR, 5%l
5 FFULLIENT | RW | & 1 M=t rhllr.

0: A=Al

1: PRl
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LIS, B s R/W ik
ffifiE FIFO 1 i # i (FIFO1 Overrun Interrupt Enable)
2 FIFO1 ) FOVRFLG1 £ & 1 K, R FIFO1 &l #k, HiZME
6 FOVRIENT | RW | 1 =i,
0: AF=HEHlb
1. A
7 TRE
{FREH RS W (Error Warning Interrupt Enable)
% ERRWFLG A8 1 I, IR E & 2512008 1, 1% & ERRIFLG,
8 ERRWIEN RW | FrARE &R T .
0: A% & ERRIFLG {7
1: ERRIFLG /& 1
{fREg B4R I (Error Passive Interrupt Enable)
% ERRPFLG fi7 8 1 I, I st i &AL & 1, W& & ERRIFLG,
9 ERRPIEN RW | FEAER B R T
0: A% & ERRIFLG {7
1: ERRIFLG /i & 1
{fifE B £t (Bus-Off Interrupt Enable)
2 BOFFFLG {8 1 1, HBIEL: #ifE 1, WikE ERRIFLG,
10 BOFFIEN RW | FAEEs 2l
0: A% #E ERRIFLG {1
1: ERRIFLG /& 1
ffifi_ER4E R S i (Last Error Code Interrupt Enable)
2 B R . R E LERRC[2:0], 038 EAHRAIY, fn iz
1 LECIEN RW | B1, MEHE ERRIFLG, P4 LKAFRF W,
0: A% & ERRIFLG {1
1: ERRIFLG & 1
14:12 R F
{fifE4S % T (Error Interrupt Enable)
E=PuPVALE iR ‘%:F\?'? 5 Ny 4—0“7%— 1) rll R Iy o
15 ERRIEN RIW éiX]LEj/J%EWE'H( TAEAE 1 I, FEAE 1, =R
0: Ay Al
1. =R
{EfEMEE I (Wakeup Interrupt Enable)
N 2 \,#“7‘4 , I—ll—-— i = ,,o
16 WUPIEN RIW élWUfINT PLE B, AEEATE 1, WA R
1. P=AE
{EfERERR T (Sleep Interrupt Enable)
= L ‘7#“% ’ I_ll—‘_‘ 1 1T o
17 | sLeepEN | RW éuSLliEplFLG MBI, EEALE 1, W7 A EER
1: Al
31:18 R

23.6.1.7 CAN RIS FHF2% (CAN_ERRSTS)
e Hidl: 0x18
HAi{E: 0x0000 0000
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hrig

YN

R/W

D)

ERRWFLG

R SR E (Error Warning Occur Flag)

LI R T RS BUR IR R TR K =96 I, iz AL iR E 1.
O: AR Bl R

1B B

ERRPFLG

L s kR (Error Passive Occur Flag)

MR T BOER BRI ER T BER E>127 B, %A A 1
0: K BB By 1%

1 BB B R

BOFLG

HEANELARE (Enter Bus-Off Flag)

MRIEE IR AE TXERRCNT [{E>255 B, CAN #ENE LIRS, Z%
A EEERE 1.

0:CAN F N B IR &

1:CAN N B £RR 7

IR

6:4

LERRC

R/W

oS _ERAEEMAY (Record Last Error Code)
LI E] CAN B2k ERET RN, KRR AR B MIEfK
LB SC,  FRAEAETE 0.

000: #HHEix

001: frIHFHE

010: #3U (Form) &%

011: #ik (ACK) 4

100: BatEAres

101: BIEALHE

110: CRC 4

M HBRE

15:7

TRE

23:16

TXERRCNT

9 f RIEFRITEE MK 8 17 (Least Significant Byte Of The 9-Bit
Transmit Error Counter)
BT B2 AR CAN PRSI e 57 e AL (17 A3 30 43 SR B

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, UiFEEEHE>127, WEITFEESE R 120.

23.6.1.8 CAN frif 87788 (CAN_BITTIM)
fRFs it 0x1C
S AfE: 0x0123 0000

B B R/W (i)
PR T AL 2B
9:0 BRPSC | RAW @E:ﬁ/‘&fﬁfiﬁﬁj $ige 2% (Baud Rate Prescaler Factor Setup)
B A HLIG tg = (BRPSC+1) % tpcik
15:10 TRE
N )
1916 | TIMSEG1 | RW IX:EHTIEUEQ 1 (Tlm‘e Segment1 Setup)
I TALBE 1 i F I A] test = tean X (TIMSEG1+1).
22:20 | TIMSEG2 | RW | & E KA 2 (Time Segment2 Setup)
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I IA) B 2 o FH IS TA] tes2 = tean X (TIMSEG2+1).

23 fRE

I FESBERTEE  (Resynchronization Jump Width)

2524 | RSYNJW | RW | CAN i ff 78 4 fir o AT DL ZE K i 45 5 2 > 10 B 18] trow=tcan X
(RSYNJW+1),

29:26 R

B3R 45, (Loop Back Mode Enable)
30 LBKMEN RW | 0: Z:11

1. ffigE

fiife# BB (Silent Mode Enable)
31 SILMEN | RW | 0: IE#iRE

1: FRBARE

TE: 24 CAN A THIALRE I, %25 77 9% R B i E i i

23.6.2 CAN HFFE &5
AT IR RIS R 75 A7 4
BT FidEIAh, RIEFEENCRAS LT —FE
® CAN_RXDLENx #A7#%1 FMIDX 1
® RIS AR & R
® LA RA AT A R, CAN_TXSTS ZFfEat AR
TXMEFLG i 1, FRoxKIEMBFE NS
A 3N RIEMEFEAN 2 MU . BANEUIRAE )y 3 ZRFE FIFO, JFH A
REV7IA] FIFO Hr s s s 2 4L

23.6.2.1 RiZMFEIFIRTF/2E (CAN_TXMIDX) (x=0..2)
e Hbtl: 0x180, 0x190, Ox1A0
A : OXXXXX XXXX, X=AE AL (B 745 0, A TXMREQ=0)

ALI, ZFR R/W R
ERKRIEMAEFAE (Transmit Mailbox Data Request)
0 TXMREQ R/W | O: B4 R A% 5 N, BSAE 2, 20 B3 0

10 B 1, ERETE SRR MG S
%R K IR ( Transmit Remote Frame Request)

1 TXRFREQ RW | 0: %dfii

1: R

EFAFIRF2EA (Identifier Type Select)
2 IDTYPESEL RW | 0: FriERRIRSF

1: ¥ RARIRTF

WEY JRFFIRS (Extended Identifier Setup)

¥R S M AR IR T

br dE bR R AT B R A7 IR £ ( Standard  Identifier Or
Extended Identifier)

45 IDTYPESEL 7 i A 2%, 3X 28 47 2 b E bR iR 1F
STDID[10:0], &4 RARIRFFII &5 EXTID[28:18].

1 MR IE RIBAE AL TE SR R PRSI, A A2 B R 1

2 GEHASEI T RIEERER IR (B0 —HAENO

20:3 EXTID[17:0] R/W

31:21 | STDID[10:0)/EXTID[28:18] | R/W

s
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23.6.2.2 RIZMFAEHEKEFHF2 (CAN_TXDLENX) (x=0..2)
BURFEAAE 2 BRS8N ATE M S (R
A Hitl: 0x184, 0x194, Ox1A4

EAE: OXxXXXX XXXX

AL B R/W i3
3:0 | DLCODE | RW | B KIXHHEK LTS (Transmit Data Length Code Setup)
31:4 TR

23.6.2.3 KIZMFALFE N HIE T2 (CAN_TXMDLx) (x=0..2)

MIFATE S EREH, ZHE AR EM NS HRY, HoCes 0 8 7 MFEE
#, HNFT 0 G,
Az hhl: 0x188, 0x198, Ox1A8
BALH: OXXXXX XXXX

Brig

R

R/W

(P

7:0

DATABYTEO

RW

RSCHHE 745 0 (Data Byte 0 of the Message)

15:8

DATABYTE1

R/W

O PEF1 1 (Data Byte 1 of the Message )

23:16

DATABYTE2

R/W

s 2 (Data Byte 20f the Message )

31:24

DATABYTE3

RW

WCHHE T4 3 (Data Byte 3 of the Message)

23.6.2.4 RIZMAR FHERFFEE (CAN_TXMDHX) (x=0..2)
YHEAEAE T BARE, ZAAAS T NS R
ffsHitl: 0x18C, 0x19C, Ox1AC

S A Uhr

AL, B R/W R

7:0 DATABYTE4 | RW | #isc#dlE=+71 4 (Data Byte 4 of the Message)-
15:8 | DATABYTES | RW | i C#i#E577 5 (Data Byte 5 of the Message)
23:16 | DATABYTE6 | RW | #kc##ii75 6 (Data Byte 6 of the Message)
31:24 | DATABYTE7 | RW | #kc##ii#45 7 (Data Byte 7 of the Message)

23.6.2.5 8 FIFO HRFE+5 RFF &7 /728 (CAN_RXMIDx) (x=0..1)
e itl: 0x1B0O, 0x1CO
FAME: KE T

LA, B R/W iR
0 ]
K& RZFEM (Remote Frame Transmission Request)
1 RFTXREQ R | 0: %Ki
1: AR
EFEFRIRFFEM (Identifier Type Select)
2 IDTYPESEL R | 0: #RiEARIASF

1: JIRIRIRTY
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B YN RIW D)

BB EIRIRF (Extended Identifier Setup)

T RARRFF LTS .

Fr e A5 R 5 BT R A IR 4 ( Standard  Identifier Or
Extended Identifier)

W45 IDTYPESEL fir i A A, IX L A7 2 b i b 4T
STDID[10:0], &Y BARRFF I =775 EXTID[28:18].

20:3 EXTID[17:0] R

31:21 | STDID[10:0)/EXTID[28:18] | R

VE: PRS2 A A A R

23.6.2.6 #IX FIFO BRsAHIEK E 72 (CAN_RXDLENX) (x=0..1)
e Hhl: 0x1B4, 0x1C4
A OXXXXXX XXXX

BLZ R RIW i7p%)

W B IR K E Y (Receive Data Length Code Setup)
SALFRMI IR K S X T2, DLCODE {84 0.

3:0 DLCODE R

74 TR
15:8 FMIDX R BHITIELSILEC 75 (Filter Match Index Setup)
31:16 R

FE: AR A A A A A A

23.6.2.7 #2WK FIFO HRFEMEFHIEHFHF4 (CAN_RXMDLX) (x=0..1)
B Hihl: 0x1B8, 0x1C8, L 0 2 8 AN 1i%dh, HMTT 0 I A,
FAE: 0XXXXXX XXXX

R R RIW R
7:0 | DATABYTEO

W HHEFH 0 (Data Byte 0 of the Message)

15:8 | DATABYTE1 RCHIE T 1 (Data Byte 1 of the Message)

PO R > R

23:16 | DATABYTE2 RCHHE 75 2 (Data Byte 2 of the Message)

31:24 | DATABYTE3 | R | #k##i17 3 (Data Byte 3 of the Message)
T BT EOIRAR T AR AR .

23.6.2.8 #IX FIFO HifE R 4dE 728 (CAN_RXMDHx) (x=0..1)
fm# k. 0x1BC, 0x1CC
EAME: ARE XL

BLH B R/W #iR
7:0 DATABYTE4 R | s+ 4 (Data Byte 4 of the Message)
15:8 DATABYTES R | #&3#ds775 5 (Data Byte 5 of the Message)
23:16 DATABYTE6 R | ##x¥dEF7T7 6 (Data Byte 6 of the Message)
31:24 DATABYTE7 R | #&3#ds775 7 (Data Byte 7 of the Message)

T A B AR 7 A7 a A R
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23.6.3 CAN T 82 %+

23.6.3.1 CAN it yB23#= %74 (CAN_FCTRL)
W Hbil: 0x200
HArfE: 0x2A1C OEO1
frg | &% | RW g

g pE 2 W a4 R, (Filter Init Mode Enable)
0 FINITEN | RW | 0: IE# st
1: WA
31:1 R
e A AARRAR R B AL e A A

23.6.3.2 CAN di8 B AL B HF 77288 (CAN_FMCFG)
e ik 0x204
S A1H: 0x0000 0000
BLHR 2R R/W #iR
fid B it yE 4% x B3 (Filter Mode Configure)
x BUE N 0-13.
0: FRIRFF B A
1: FRIRFFFIR B
31:14 TR
F: HATEEE CAN_FCTRL (FINITEN =1), Il iEs i FYIMMIENRT, A st ZFaassN.
23.6.3.3 CAN dyEZ AL B & 745 (CAN_FSCFG)

Az Hhitl: 0x20C
S A{E: 0x0000 0000

13:0 | FMCFGx | RW

Bris &K RIW ik

ficl B i jE 4% x A% (Filterx Scale Configure)
130 | FscFox | R | XM 013

0: 2416 1z

1: AN 32 i
31:14 N

. RETESEE CAN_FCTRL (FINITEN=1), filjEsdstFoIalF, ARtz afmads N,

23.6.3.4 CAN T #2832 FIFO KB A /792 (CAN_FFASS)
e htk: 0x214
S A7fE: 0x0000 0000
AE= T B R/W iR
fic BidJE%s 0 5 FIFO BBk (Configure FilterO Associated with FIFO)
0 FFASSO | RW | 0: idJ€#8 5 FIFOO <k
1: WJEAS 5 FIFO1 Kk
fo & i %% 1 5 FIFO 2Bk (Configure Filter1 Associated with FIFO)
A iRHiiA S FFASSO.

fic BT yEss 2 5 FIFO k& (Configure Filter2 Associated with FIFO)
H AR 22 FFASSO.

1 FFASS1 | RIW

2 FFASS2 | RIWW
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hrig

B

D)

FFASS3

AAkHiiid 2% FFASSO.

fic B L% 3 5 FIFO <8k (Configure Filter3 Associated with FIFO)

FFASS4

RAAk$iiid 2% FFASSO.,

fo il 3% 4 5 FIFO ><Bk (Configure Filter4 Associated with FIFO)

FFASS5

HARHi2 2 2% FFASS0.

i B L% 5 5 FIFO <8k (Configure Filter5 Associated with FIFO)

FFASS6

HAR$i2 2% FFASS0.

fic B L %% 6 5 FIFO <8k (Configure Filter6 Associated with FIFO)

FFASS7

HAR$2 2% FFASS0.

lid BidyE8E 7 5 FIFO 3Bk (Configure Filter7 Associated with FIFO)

FFASS8

HAR$2 2% FFASS0.

B B il 33 8 5 FIFO 3Bk (Configure Filter8 Associated with FIFO)

FFASS9

HARH2 2% FFASS0.

B B il 33 9 5 FIFO Bk (Configure Filter9 Associated with FIFO)

10

FFASS10

HAR$2 2% FFASS0.

B B i 328 10 5 FIFO 55E% (Configure Filter10 Associated with FIFO)

1

FFASS11

AARHiiR 2% FFASSO.

Bo B il 2% 11 5 FIFO kBt (Configure Filter11 Associated with FIFO)

12

FFASS12

HikHiiA S FFASSO.

B B ik 12 5 FIFO 55E% (Configure Filter12 Associated with FIFO)

13

FFASS13

R/W

HikHiiA S FFASSO.

fic B L% 13 5 FIFO 5<B% (Configure Filter13 Associated with FIFO)

31:14

TRE

H: HATERE CAN_FCTRL (FINITEN=1), fidJEafdTHIHMEET, A ZEFasSA.

23.6.3.5 CAN it B2 BEUEF 7% (CAN_FACT)
g il 0x21C
S A7fH: 0x0000 0000

Brig

Z2y i)

R/W

D)

FACTO

RW

HEITESE 0 (Filter0 Active)
0: ZH
1. W

FACT1

RW

HoEIE eSS 1 (Filter1 Active)
Hikfid &2 FACTO

FACT2

RW

HoEIEJESS 2 (Filter3 Active)
A58 5% FACTO

FACT3

RW

HoE eSS 3 (Filter3 Active)
HikHiid 22 FACTO

FACT4

RW

HoEIE eSS 4 (Filterd Active)
HikHiiA 22 FACTO

FACT5

R/W

HEIT eSS 5 (Filter5 Active)
HAKRH A Z% FACTO
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b | %% | RIW i3
BEIL eSS 6 (Filter6 Active)
B4R 2% FACTO

BEILIESS 7 (Filter7 Active)
B4R 2% FACTO

BEIL eSS 8 (Filter8 Active)

AAxHiix 2% FACTO

BEIL eSS 9 (Filter9 Active)

B AkHiix 2% FACTO

HOELJESE 10 (Filter10 Active)
Hikfiid 2% FACTO

BRI eSS 11 (Filter11 Active)
HAR$2 2% FACTO

WoE eSS 12 (Filter12 Active)
HAR$2 27 FACTO

HoEE eSS 13 (Filter13 Active)
HikHiid 2% FACTO

31:14 i3ed

6 FACT6 | RIW

7 FACT7 | RW

8 FACT8 | RW

9 FACT9 | RW

10 FACT10 | RW

1 FACT11 | RW

12 FACT12 | RIW

13 FACT13 | RW

23.6.3.6 CAN T JB2:4H i fI%7E%% x ( CAN_FiBANKx) (i=0..13; x=1..2)
A k. 0x240..0x2AC
FAME: 0xXXXXX XXXX

B Y i R/W D)

W EIL eSS (Filter Bits Setup)
PRIRFF R AR
0: FBITx A& AL
1: FBITx MFatEAr
PRIRFE B i AR 2
0: FBITx AHF L
1: FBITx LZULAL
YLHl: x BUEN 0~31, Fom FBIT 6245 -
e RSP 14 A ERS: i=0..13. AL IR B 2 4 32 (774, CAN_FiBANK[2:1)41mk. RATE
CAN_FACT 2717 38 AH S () FACTx fii& 0, BY CAN_FCTRL #7243 FINITEN A7 1 B, A-REAE SO 3 g
AR

31:0 | FBIT[31:0] | R\W
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24

241

i

4% USBD £ #% % (USBD)

fEi

ZANAT & Aid USB2.0 45 i (MUt S BORITE, KL T USBD &2k
APB1 S22 [AE DO, R IZAMOLIE B % 8 M d T RCE . [F20 A%k
A fUHRGE pPHLA], DAL CRC KSR . USBD /1 5 2 /E AT 5 I fik o
A AT RE -

(1) XFFBr APM32F103x8xB E Jig A2 5 4y HoAt 2 5 7=, {XA —4~ CAN1, USBD1 Al CAN1

FEH—AEL I 512 F11 SRAM fEfds F T8 1 R & fE:I, USBD2 fil CAN1 &%H—1
LM 512 ZH1 1 SRAM ffi#s H T HR R 2Bk, R AR FIEH$ H USBD1 il
CAN1, {H7AT AR i) USBD2 1 CAN1, Uit CANL 724 remap.

(2) BT APM32F103x8xB E JRAR S A CAN, JiLl CANL F1 UABD2 fg[EIRH{§i 1, CAN2
1 USBDA ] AR

24.2 Dheefd

USBD RSB T izl a8 5 PC 2 [R5 & USB2.0 £z HHHh i (F s 5 82 1 D6
ZIhRE S FE B T — /ST i USBD A3 B #0134 F SR g i X
XA B G2 1 DX (1K /) B T 5 o B R [ iy et (1 B R B o 2K/ s
B2 A 8 AR B 16 &5 mp vy o, B s 2 T LA 512 14,

USBD Hi PC I8 15 ) it 2 B4 52 i o

AR 3 s AT N ROL I G X HR L, Rz s g e X HLE . K

N AR AR 1) 7 AR . W AZIE I . USBD Hrilr, e i R A
W T e R s RS A A A R B O, BEAASF ) AL B 7 pR 2, A2 A
i BRI IR 55, AT A B SR R Mo e o

24.3 F 7S Hihb Rt

Ft% 87 USBD 73 f7 i Huhik W5y

FHRA R e ik
USBD_CTRL USBD #x il %7 7 2% 0x40
USBD_INTSTS USBD Wk 25 7748 0x44
USBD_FRANUM USBD MCRAS 25 745 0x48
USBD_ADDR USBD ## ik 75 77 2% 0x4C
USBD_BUFFTB USBD 4721 2% 1 [X ffi ik Fe bk 25 47 3 0x50
USBD_SWITCH USBD )4 %7 47 % 0x100
USBD_EPn(n=[0...7]) USBD i s n 75472 0x00 % 0x1C
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FHEREL ik s phiik
USBD_TXADDRnN RALGER X A 277728 n [USBD_BUFFTB]+nx16
USBD_TXCNTn RIEHHE TR n [USBD_BUFFTB]+nx16+4
USBD_RXADDRnN BB X b 2R A28 n [USBD_BUFFTB]+nx16+8
USBD_RXCNTn FEWHE F A B A A28 n [USBD_BUFFTB]+nx16+12

24.4 FHABRIEEHIR

USBD L& f7- g A7 AR =32%:

(1) JEAHRFAAAR: W A7 as AE 3 7 4%

(2) i A A A i G B AT AF A AR 7 A7 2%

(3) LR IXHRRISH A7 A PR E Bde 70 4AF Ok (1 A7 45

GepP XA R AT A7 bk 1 USBD_BUFFTB Zif7d8ta €, BT LB A7
ax Rk USBD Bidk i Hiti: 0x4000 5C00. Hi T APB1 &284% 32 i3
dik, PRIERTA ) 16 AL 33 4748 (I #R A 4% 32 A X 55 i [RRE Al X 5575 0
T M 0x4000 6000 FF46 1) 73 H 22 A7 it [X

2441 BHRTHEH
P S USBD MR TAE B, rTAOAL S . 8B I B 0%
5.

24.4.1.1 USBD #ifi| &##% (USBD_CTRL)
Wﬁ%f@iﬂ: 0x40
HAifl: 0x0003

ALHE B R/W Ei::pu

#EH#E f7 USBD (Force USBD Reset)

IR AL USBD, FEHMEE 0 1, USBD —E AR EALIRA

0: J&RR

1. SRR AL

KM USBD #ilt (Power Down)

R ARG USBD Bk, Hubhigh®E 1 BF, AAgfdH USBD
1 PWRDOWN | RW | i,

0: 77

1: KM

{FRELTh#E#E (Lowpower Mode Enable)

TEa S, 75 USBD AT, RGN Aol 245 b aliss B E— 2 1
sEe, BBRT AME LR BRI AR, B RERS TR G

USBD [T — Mg Fi 4 #8 ] LUK A7 3 0.

0: IEHBER

1: fRIEERR

0 FORRST RW

2 LPWREN RW
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Brig

B

R/W

[P

FORSUS

R/W

RS (Force Suspend)

24 USBD &£k I 3ms A i@ s, Ktk SUSP A, Bh ke
T E 1,

0: Ik

1. iR USBD

WUPREQ

RW

MefiEiE sk (Wakeup Request)

] PC ENURIEMEETE R, R ILAITE 1ms 3] 15ms WARFFE 2, EAL
K xt USBD AT Me i #- 1 «

0: i

1. A

75

(23]

ESOFIEN

R/W

fE e iy E 5+l (Expected Start of Frame Interrupt Enable)
0: ZEib
1: flikE

SOFIEN

RW

fEfeWiE Ik (Start of Frame Interrupt Enable)
0: %k
1. flikE

10

RSTIEN

R/W

it USBD E izl (USBD Reset Interrupt Enable)
0: ZEik
1: ffifig

1

SUSIEN

R/W

fE eI (Suspend Mode Interrupt Enable)
0: Z&ib
1. fliRE

12

WUPIEN

RW

{ffEMEE T I (Wakeup interrupt Enable)
0: Z&i1k
1: ffifg

13

ERRIEN

R/W

fE e Ik (Error interrupt Enable)
0: Z&ib
1. fliRE

14

PMAOUIEN

RW

i & 4> 4H 22 P X 5 1 R 7 ( Packet Memory Area Over / Underrun
Interrupt Enable)

0: ZEib
1: ffifE

15

CTRIEN

RW

{fifE IEifE4 (CTR) i (Correct Transfer Interrupt Enable)
0: Z&1k
1. ffige

24.4.1.2 USBD HWriR#& =738 (USBD_INTSTS)
fmAHihl: Ox44
HArfE: 0x0000
O FH R S TS b 7 A7 85 1) R T RIS A B = 2R BT SR 4
YW R AR, AL SRR E AL, Wi USBD_CTRL A AH R B
fir, WSreE b, hIEAT RSB B R ASAL . HEEEMNL, B2 F
WA s B AL PR A — A T

www.geehy.com

Page310



USBD A s e S AR A e 2 P h Wiis SRV, T K i SR AN RER 7
W, AEE A T BRlCH W SR o R W SR e S e R AR S T

FSREFF o

N EAR A R M

Brig

YN

R/W

D)

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
SN, RAeEgHED e, RAeELBEGE A

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
HNo

HHIN 2 2H 5 50 A USBD #Es &4 %) PC 4L, OUT - 2HNIAH X
I3 R R R B AR i 5E B

0: AHMING M) CTFT i BEAL, Fom— IN - HEER.

1: MR 0 CTRR g AL, Ron—4 OUT k. Witk CTFT
A7 [ B g BAT, BN [FIRAATE RS OUT 22070 IN 404

75

(3

ESOFFLG

RC_WO0

WM brE (Expected Start of Frame Flag)
USBD g R IR EE (1) SOF 434S p fafi A 1 A7
0: ik

1. RIS SOF 4341

SOFFLG

RC_WO0

Wi AR (Start Of Frame Flag)

For— N H USBD Wi T 4G, USBD HBk 2. 28 F ¥ SOF 4341
i e B B A

0: JEkk

1: K2llF| SOF 4340

10

RSTREQ

RC_WO0

iRk (USBD Reset Request)
MRS, RIES 0 MA, BEEN.
0: &k

1: BNEIEAES

11

SUSREQ

RC_WO0

2SR (Suspend Mode Request)

Fan—KE USBD M IHE#EIE R, £ USBD £ F#id 3ms I H 13
AR o A A

0: JHkk

10 RAAEE W

12

WUPREQ

RC_WO0

MefiEiER (Wakeup Request)

A USBD #EHUE T HADIRAS IR M B B 5, AR B AL,
0: &bk

1 R B (S 5

13

ERRFLG

RC_WO0

fLgrsim Ik (Failure Of Transfer Flag)

2954 NANS (EHLRZH ) /ICRC/BST (frIA7e4E1R) IFVIO (kg
R B, HEAEA.

0: JHF&

1. RA LR
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B YN R/W D)

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 | #fi.

0: JEk

1: RS HGZRIX

IEHifEHibrE (Correct Transfer Flag)

T 3 7 TE A 58 B — OB AL s E R A B A

0: EEX

1: SER— IR IER B AL 5

15 CTFLG R

24.4.1.3 USBD MWRZA #7828 (USBD_FRANUM)
skl Ox48
SALE: OXOXXX, X ARF A& LHH

BLZ £ R/W iR

{75 (Frame Sequence Number)

10:0 | FRANUM[10:0] | R | 323 7 & SOF 4Ly 11 Aiiidmiy, 75 Bl ML R 3% o i 5
Jnm B

FESMWIE E5HH (Continuous Lost SOF Number)

12:11 | LSOFNUM[1:0] | R | ot T8 E %K1 SOF 4% H, S4H I E] SOF 7 ik
AL,

e R (Lock)

13 LOCK R | 40 USBD #4446 M%) 2 A &% UL SOF 434, M shfdfkE A, A4
i it Boge s 1t 4, ELF USBD S4B 2k e it ik 13
D-IR% (Receive Data-Line Status)

14 RXDMSTS R | /5 USBD D- (Data minus) #EZHIRGS, ATHNHERS T RS

HH I 6 R 2 A
D+Ik#& (Receive Data+ Line Status)

15 RXDPSTS R | %5 USBD D+ (Data plus) H#EZE(PRZS, Al MIHE#IRS N2
HH I M R 2 A

24.4.1.4 USBD #&Hilk #4738 (USBD_ADDR)
R Hbdl: 0x4C
HAi{l: 0x0000

AL Y S R/W iR

& Hitik (Device Address)

6:0 ADDR][6:0 R/W
[6:0] JER T USBD ML MO b o i 45 R M .

ffifk USBD #itk (USBD Enable)
ffifk USBD.

0: %1

1: ffigE

7 USBDEN | RIW

15:8 {R

24.4.1.5 USBD A X #iA RN %55 (USBD_BUFFTB)
s HitE: 0x50
HAE: 0x0000
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BLi B R/W D)

2:0 R

223 (Buffer Table)

15:3 | BUFFTB | RW
0o A ek X IR R (e hg bl .

31:16 R

24.4.1.6 USBD PJ# 3728 (USBD_SWITCH)
Az ihdt: 0x100
S : 0x0000 0000

Brig, 22y i\ R/W )

USBD J#f7 (USBD Switch)
AR 0.
0 SWITCHIO] | R'W | 0: {#if§ USBD1

R

1: ffi ] USBD2, It AT LAFI CAN [F]E {3 (51 PA11 F PA12 45 USBD

15:1 R

24.4.2 i R AIERE

B A 520 M USBD_EPNn (n=0...7) 2iffat, - TARf# 1% a1 %

PR

24.4.2.1 USBD ¥ n %1% (USBD_EPn) (n=0to 7)
Itk : 0x00 % 0x1C
SAr{E: 0x0000

Uit 5 B AT AR AE Y B USBD &2k f7el USBD_CTRL f#) FORRST #¢ &AL, %7

CTFT A1 CTFR bR L A& moh, A = A

N R A RO

B Y i RIW D)

i il (Endpoint Add
30 | ADDR[3:0] | RW | {41 (Endpoint Address)

FEALRE — o mUHT, SRR R AL 0K b 4 A ¥ By — M Hiuhk.

RIEHIRIRA (Status Bits for Transmission Transfers)
5:4 | TXSTS[1:0] T BEAT P FAR IR 5 B S AIRES, RECIRESRmSRRE T HrE KRS .
NS, 5054, 51 ks,

0: DATAO

6 TXDTOG T 1: DATA1

RILBHAREEAL (Data Toggle for Transmission Transfers)
COXTERD b, T 48R N — AN AR R8s 7 41 1) Toggle fir:

(2) XFFxgemm s, AT g h X A

(3) X TRPu s, BT ALk DATAO, Fizfr R H T34
e XA, BEAFAE RN RIEOE 7 45 B B AL .
MHARFAEAS, 5018 51 MKk,

7 CTFT RC_W0
- 0: JEBRILAL, BEHTER X

K i%1EWikrEAL (Correct Transfer Flag for Transmission)
TE—ANIEH IN S A e 5, B A

1: IN SHIEFE e K. 5T
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LA 2R R/W Eiiibu
MHABFAERE, 5068 51 K%
Uity s RS AA. (Endpoint Kind)
8 KIND R/W
BARK 52 SOE S5 i s R R A 5 UK
s 2R (Endpoint Type)
10:9 TYPE R/W
BRI OB S 8 B R .
/¥ (Setup Transaction Completed) ( XD
TR GEE SRR TS SETUP 434, 78 USBD #dlie )—A
1ERfIY SETUP 340 J5 i A4 B A
1 SETUP R
0: 1
1. 2
H: CTFR 9 OB, MhAiA T LAMEM, CTFR N 1 B ARIEL.
IR EUCIRA (Status Bits for Reception Transfers)
13:12 RXSTS T WA T AR R S S RDIRAS, BSOS RIDRST B T FTE RAS
MNARFAERAS, 50 LR, 51 k.
FFEdE i S B4 (Data Toggle for Reception Transfers)
COXFFARFD w2, dRic Ay R — AN B8R 228 14 Toggle 67,
P 1
0: DATAO
14 RXDTOG T 1: DATA1
(2) X, EUE SETUP 245, BmHE%k.
(3) XFFXGErhut s, FHT XX (58 e
(4 FRSu s, HTENX AT, ARG TR,
MRS, 50 LM 5 1B,
IER bR &AL (Correct Transfer Flag for Reception)
7EERfB S OUT 8¢ SETUP 4340, ik B A7,
15 CTFR RC_WO0 | 0: &k
1. IE#EZ 34
MARRFAES, 5068 511K,
% 88 BUCIRAEGIY
RXSTS[1:0] i
00 DISABLED: iy s 2L B A B0 2K o
01 STALL: ¥ & LA STALL 43 2H M 82 BT A ) A0 =K o
10 NAK: it 55 B NAK 3 2H 0 B2 fT A 1 450 K o
1 VALID: ¥ s AT A T304
kg 89 v i A b
TYPE[1:0] iR
00 BULK: k& Al
01 CONTROL: il s
10 ISO: [Fl5u 4
1 INTERRUPT: i 4
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Rl 90 i rUFFIRRALE X

TYPE {4 KIND & X
00 (BULK) DBL_BUF: XU nii 4
01 (CONTROL) STATUS_OUT
ot AL

R 91 RIBIREG Y

TXSTS i3
00 DISABLED: iy s 2 BT A (1) K IE1E 3K
01 STALL: i 23 A STALL 43 2R 0 52 ffr A (1) K IR 1E 2K
10 NAK: i 15 DL NAK 43206 B I A [ 42 36 175 3R
11 VALID: i s 7] TR i%.

24.4.3 ZHXETHE

XA RN T oAl Xy, AUAECE USBD BRI il 2% A% L =10 2
ZH 2% i X gt il R R /N
24.4.3.1 RIEZMXHHEFFSR n (USBD_TXADDRN) (n=0to 7)

fRFsh-: [USBD_BUFFTB]+nx16
USBD it [USBD_BUFFTB]+nx8

oA 2K R/W iR
0 fREd, IR 0.
15:1 ADDR RIW g%%mzim (Transmission Blf]ilier Afidress)
TR R R —N IN A2, 75 8RR EURE BT e e Xl 4 kit

24.4.3.2 RIEBIHFEFHHFFE n (USBD_TXCNTn) (n=0to 7)
s Hikl: [USBD_BUFFTB]+nx16+4
USBD A#iitidi: [USBD_BUFFTB]+nx8+2

Rk E4S RIW g

RIEFIE T H (Transmission Byte Count)
PEAT TSR T YR —AN IN 22 i A 1) s 7 4

15:10 ]
e R PPIXCRIERZD IN Ui 5 S USBD_TXCNT Zif78%: 7l
USBD_TXCNT_1 A1 USBD_TXCNT 0, H&EWIT:

DL B4 R/W iR

RIEBIE T H (Transmission Byte Count0)
AT T AN IN 2 2H I B A K B0 7 2 5

15:10 {R

RiEEHE T4 (Transmission Byte Count1)
FRIEN T —AN IN 23> 4L EEAL S A 5 5

31:26 3]

9:0 CNT R/W

9:0 CNT_0 RIW

25:16 CNT_1 RIW
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24.4.3.3 B EMX i FER n (USBD_RXADDRn) (n=0to 7)
A Hitt: [USBD_BUFFTB]+nx16+8
USBD Adhtihk: [USBD_BUFFTB]+nx8+4

BLHER B R/W Eiipey
0 f#f, AN 0.
U X Hilik (Reception Buffer Address)
151 ADDR RIW | 2% % —> OUT s SETUP /41, FiT (47 508 i e X e
GEHIE

24.4.3.4 BRBIEZ T HEFHFER n (USBD_RXCNTNn) (n=0to 7)

stk [USBD_BUFFTB]+nx16+12

USBD Adhtihk: [USBD_BUFFTB]+nx8+6

T A8 o LI 75 AT B S 28: B00or g8 X K /R USBD Si2f

A (T2 VR
VAL ZFK R/W £}
BRI 4% (Reception Byte Count)
9:0 CNT R | 1 USBD Kb A, F BLiC s sl 21 B3 OUT 5k SETUP
I B SE BRI EL
FEX P % E (Number of Blocks)
14:10 BLKNUM RIW | 385 0 e (K 77 6 X BRI B H L A0 X Bl H e 4 4182 vh IX K
N
FEX LR/ (Block Size)
5 BLKSIZE vy | POETERRBCHITR A, & G A
0: 257
1. 32 7
E: WM X FEZD IN b 5 A A USBD_RXCNT #f7as: 03N
USBD_RXCNT 1 #1 USBD_RXCNT_0, WZ&IR:
1R 2K R/IW R
Bl #7454 (Reception Byte Count)
9:0 CNT_0[9:0 R
Oe0] el AR BT OUT 5% SETUP 44 Sch 5 8.
T X S f%H (Number of Blocks)
14:10 BLKNUM_0 R/W
- TR BRI E X BB H , B D H P IX B KN
FHEX B KN (Block Size)
15 BLKSIZE 0 RAW H%iﬁ‘ﬁ%lZﬁ%H’ﬂjvJ\o
0: 2 i
1. 32 7
2516 ONT 1 R ?\‘%W?UE"J?%%& (Reception Byte Count) i '
o SR A IR I BGHT Y OUT B SETUP 4340 A SE B i 41
T X S f%H (Number of Blocks)
30:26 BLKNUM_1 R/W
- ek B A7t X B8 H -
FHEX HA KN (Block Size)
31 BLKSIZE_1 RAW YL A XL RN
0: 2%
1. 32 74
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Rk 92 M HLE M X KN E X

BLKNUMI[4:0]f14 BLKSIZETZOE/T%H%F 2 BLKSIZE=1 IN IR 4r A G P IX K
00000 ARV 32 7
00001 27 64 i
00010 4 Ay 96 ¥
00011 6 7 128 i
01111 30 = 512 =15
10000 32 TRE
10001 34 =5 TRE
10010 36 F 1 TRE
11110 60 17 TRE
11111 62 7 IRE
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25 B (ADC)
251 RIELER. HEHR
#i% 93 ADC NIk, 45 ik
R AR TXHE
BLE |14 Analog watchdog AWD
i Conversion C
EA Injected INJ
Fu Regular REG
AR Start S
EEE] Scan SCAN
A Single SINGLE
H3h Automatic A
H Group G
)i Discontinuous DISC
i3 Count CNT
PYE Dual DUAL
JURSE Continuous C
B Calibration CAL
=X DA Reset RST
Xt 5% Alignment ALIGN
HhER External EXT
= Event E
fi & Trigger TRG
MR Temperature T
1R Sensor S
I ] Time TIM
KFE Sample SMP
it Offset OF
[ High H
ik Low L
R Threshold T
gl Sequence SEQ
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HCERR SRR RXHE
K Length LEN
WP S Regular Channels REG
HENIBTE Injected Channel INJ
FEANH Injected Group INJG
H 5h Automatic A
i Conversion C
BAUE 15 Analog Watchdog AWD
i) BT A = Discontinuous Mode DISC
EEEi ]S Scan Mode SCAN
eGSR Continuous Conversion CONTC
LR 4 Single Conversion SINGLEC
AR External EXT
A ik External Trigger EXTTRG
KFEI [H] Sample Time SMPTIM
il Sequence SEQ
#H Number NUM

25.2 s

AU 24 ADC, KN 12 42, B> ADC £ H 16 NMMB@EIERM 2 M
PRiEiE . ADC1 Al ADC2 #45 16 MHMERiEiE, &£iEiE A/D Bl k., &
g AT, ADC #¥gh BT DU X B N SEAEAELE 16 S EiE 21 o

Hr.

25.3 TEARRE

(1) ADC fitHZER. 2.4V 3] 3.6V, —MKHEJHEHEEN 3.3V,

(2) ADC #iAJE[H: Vrer < ViN SVRer+o

(3) 12 (i ¥Ex

(4) ADC #:4ui [a]
® A\3: TCONV=XF:H[a]+12.5 /&

® KAERS [ SMPCYCCFGx[2:0167 4% 1, /RN 151,
ADCCLK=14MHz, XFEEfE])A 1.5 FHH: TCONV=1.5 JH#+12.5 JH
=14 JH3H=1 ps.
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(5>

(6

(7>

(8

(92

A N\ TE S

iH

A GPIO % N\ iE
1 DNWIEREEAER (Vsense) f N\ iEIE
1 MW EHEE (Vrernt) i IHIE

TEFA AR
BANEER A PR IS AR

W NEIE YIS HNEE. EANEIE

—ULEE A PR IR VA

ADC #ix: 37 ADC £z, X #E ADC =,

fih 75 2

Fr bSER B AR
IS B S AR
Bt R

w5 174

WL K 2 A7 2%
TENE & 15

aauli

P A R
BEAE [ 1

(100 SCHFFRLN SR e i) DMA 53K

(11) X5+
o K¥iZ 17t ADC_CTRL2 1) DALIGNCFG fo7 v] it & #di vt 55 7 N

(12

RSB AR 5F

R
o iti® ADC_CTRL2 %1758t CAL S aahEak. 7ERHEIA CAL
RIE A, RS, MK AT T — R
25.4 IThEEHER

25.4.1 ADC 3|

FH% 94 ADC 7| i

e L] HE%RA
VREF+ ADC i FH ) i/ IEA S % BT, 2.4V <\VReF+<VDDA N, BAUZH LK
Vopal! L30T Voo FIBHU YR E.: 2.4V<<Vppa<Vpp(3.6V) BN, B YR
VREF- ADC i FI R3Stk S HLL,  VRer- =Vssa N, BAZE R
Vssal!) ERUCT Vss AU R BN, AL YR
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il v frE%m
ADCx_IN[15:0] 16 AL A\ i BRI B
¥E: 1.Vopa f1 Vssa B1% 73 5% 42 2] Vop F1 Vss.

25.4.2 ADC ##fE,

PPN EZ A ADC. 2NEIE (RASESHHIETMD, nTUALE 2 R
L SV

WEZ/> ADC, fifis ADC %, FeHuisnT Ll ysiar ADC #a, XUE
ADC #:; WHEZAEE, W LLKEE 2 845, RURINNEE . i OEE, 5
N AR N AR T xRN N R TE, Ry
NEIEAR A SRR

FERLHI T, AR SRR A 7R K, W44 ADC ISR, FeriimE s, f1MEiE
Ry 4875 QLT i 2 7 SR 1) ADC #4675 7K

25.4.2.1 B4~ ADC L. BANEBERHEHTT N

¥ ADC HiEiHE
B ADC I AE AN Ak R R I, S O B R 8 R i) 2 14
i, BAREHEE RN NS, B ADC ¥ sg o i & i, 7 T T R S5 R
PR, Al DMA %4 .

BIREEBAER

A O BN T 35 2 RO B AT — e, X 2 alEiE T RO A E
BEAT — It

A HGE L T & 77 47 48 ADC_CTRL2 ) ADCEN i J5 2h a8 # i 4 = 2«

KR TE — IR gl o, a7 162 16 iz ADC_REGDATA #i f7-4%
EOCFLG f7 & 1, #HlE EOCIEN 7 & 1, W=k,

FENIBIE — AR, e e e A7 i 21 16 {2 ADC_INJDATAT & 17-45%,
INJEOCFLG {7 & 1, #FLE INJEOCIEN £ & 1, MIF=A4 .

110 B Hps A 7

SO REPRCORED
O | I N
1 T

HEAEFHIEN
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TZAR AT BRI T = 2 5T il i T A e,
1A A i B 27 Af % ADC_CTRL2 ) ADCEN 157 J5 #h sk Zh s f & 5 5

— ARG e g R, H BRI A% 2 16 i ADC_REGDATA #i f7-4%
EOCFLG /7 & 1, #HlE EOCIEN 78 1, W=k,

—/MENEEEHRER, #HBEEAA %2 16 2 ADC_INJDATA1 Z7f74%,
INJEOCFLG fi7 & 1, #E INJEOCIEN 75 1, MIF=4:dhr.

K111 IS U e B

FRfh & H
T n

25.4.2.2 A ADC, —#EEH#5 R

. ADC £iBiE

. ADC ZEIE NIT R i, AMERISN A e, BT, Hn il
RAXTE, ADC B4 KA 1] DMA &4 B 77k 45 -

PR TN S

U EEH
® N H 16 MNEiEH
©® I3 B I i B A A7 Ay ADC_REGSEQx e 5E
©® LI ZH B i 1 R BUE I L B A7 A7 4 ADC_REGSEQ1 1Y
REGSEQLEN[3:0]f # 5

ENEIEAHA
® VENZHMH 4 NiEiE A Ak
© VN B A N E I I B AR 7S £ ADC_INJSEQ HE
® i N AH L HIEIE 1 R HOl I L B A7 287 ADC_INJSEQ [
INJSEQLEN[1:0]fi7 k&

PR\ EE

I LA RS -
© i B A SRR FH RN B By Y S L
® i B AR ER L £ ADC_IN16 % Nl
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® EilflE %74 ADC_CTRL2 () TSVREFEN {7 J5 5
® LKA [H]

i P AR T P T DN i (R IR BE AR IR R HL IR (i I ADC_IN16 {4 2]
ADC, @it ADC 4 i

REIRE

flige ADC, LHEHiNMEIE

IEFERAER A (17.1us)

i E ADC_ CTRL2 & {745 ) TSVREFEN N ffi i i B A% J 8%
@i E ADC_CTRL2 %4744 1) ADCEN fir 7T it 4t

i$7H ADC_INJDATA %7742 5, ADC_REGDATA %77 2% o ff) 4 45
AR A R O TRE T

o VZS - Vsensor
T(C)=25+—7—"7""
( ) Slope

/f 1 Vas: 25°C‘F Vsensor E‘J{E’ ﬁﬂi&*&%ﬂﬂ,
(2> Slope: Vsensor *D{Efﬁﬁﬁyi@ﬁ%?ﬁﬁ ($1j mV/C), ﬁ)ﬁhiﬂlﬁ?ﬂﬂo
(3) FCE BN, 52 AE R i E ADCEN A2 # TSVREFEN fiz.

W22 HE VRerinT:
® IS R Rt — MR e I s R S i 45 ADC
® WIS K Vrernt 5 ADC_IN17 i NiBiE

BIERAIR T

FN 75w A7 A B B -

® il & %774 ADC_REGSEQ3 1) REGSEQC1[4:0]~REGSEQCH[4:0] 1
WEH 1~6 N fsiE

® il & %774 ADC_REGSEQ2 1) REGSEQCT7[4:0]~REGSEQC12[4:0]
P B 5 7~12 DNEEHIEE

® il & %774 ADC_REGSEQ1 [ty REGSEQC13[4:0]~REGSEQC16[4:0]
P B 5 13~16 NG fmiE

® il & %774 ADC_REGSEQ1 ) REGSEQLEN[3:0] % & i B 4 11138
EEH

EAFHIEFFAEE:
® [iiE 7 f74% ADC_INJSEQ 1) INJSSEQC1[4:0]~INJSEQCA4[4:0]f1 1% &
5 1~4 N IETE
® [iiE 7 f74% ADC_INJSEQ (1) INJSEQLENI[1:0]% & 75 4% 4 ) 18 i 25
H
® i INJSEQLEN HIME/NT 4, WIHAINFFAIR, Feaiy A (4-
INJSEQLEN) FF4f.

BB BN
BN
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ZAEFOE A T —4HiEE, MY TE—dEiBEaEEE B TRk,

iz FE L AT & 77 47 45 ADC_CTRL1 ) SCANEN fi7j53), Ja 35 ADC $ i
A 14275 % 17 % ADC_REGSEQ 5 ADC_INJSEQ HF Il 7 (i1, &> diE
et e i Ry B SR Gz AL T — AN IlIE

A BCE CONTCEN 17 # 1, izl fiJa — MEIE R e R R 4k S )z 4 2 — 4
HIE TR e

AL E DMAEN f28 1, SECGEERGIERUG, DMA Fiil a ke L IE )7 ekl
Pt ®] SRAM.

112 HFER 7 E

< CHO >< CH3 >< CH1 >< CH2 > < CHO >< CH3 >< CH1 >< CH2 >
MM |_| |_|
EOCFLG |_|

<CH4><CH6><CH5> <CH4><CH6>< CH5>
SEARE |_| |_|

EOCFLG |_|

B BT,
R GE T —4LEIE, AT AL ) 2 Al E B AT IR S

TN, ZAE s L B %574 ADC_CTRL1 [#) REGDISCEN fi7 25,

G AT n ANEIERE RS (n<=8), n Bl E % /7% ADC_CTRLA1

(") DISCNUMCFG[2:0] ¢k ; 8 it F A4 il B/ fuk A& U o] LUR 31 R — %8 n /il
E A, HBZ4LEE S E K, EOCFLG fi# 1.

X ENG, A E S L E 77 /745 ADC_CTRL1 #J INJDISCEN 17 /530, JE3)
JE ALY B F5 A7 A5 BC EMUFP 32T — AN (e 4, 38 3 0P 2 i b o Ak A 5T B
U R 30— AN EE A e, BERIZAEIE e se R, EOCFLG Al
INJEOCFLG fi. & 1.
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K 113 (RIS e

MM % ] ] [ [
EOCFLG |_|

<CH5> <CH7> <CH6> @ @
ENRR |_| |_| |_| |_| |_|
EOCFLG I_I

ENBEEE
filREN: SRR 2 4798 ADC_CTRL1 /1 INJGACEN 7 F:1ii  SCANEN fif
JA BN, A ZE 8 T A A B R A AR — N B A R B AR A R JE B R N
e, G RUN JEAE A deA 1l, EONEIE P A AR e e, RN TE R e S
PRI HI D) 2L 38 3 A 4

14 fid & E NI ]
LR < CH1 >< CH2 >< CH3 >

EANE |_| |_|
EOCFLG |_| I_I I_I_
EOCIEN |_| I_I

HalEAN: FEAE T 7% ADC_CTRL1 1) INJGACEN f7J53), KN 2H i
Fewsei)a, ENAIEE BT R R, BaEABUN, EALLETE RSN
RaEE b FIEBLE | %474y ADC_CTRL2 i) CONTCEN £z, HiI4iAnE A
NPT BB L PP 5 AT SR
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K 115 HzhiFE AN FE

IR € D C C D
AR o >
]

25.4.2.3 WE ADC R, —HiBEFEHAEN

P~ ADC FEER[E 7=, fii A XE ADC #2350, ADC1 2Ril N3 ADC, ADC2 Bhik
M ADC, i@EidfcE ADC1_CTRL1 & {74+ + DUALMCFG[2:0]f ¥ E X ADC
B

A E AR, BN ADC, JRJRRCE M ADC Bt
iAo CTERTARI S B A AR I A

ME ADC FLATF 8 Fl AR
(1) FIRHREER

(A I KA CRT ADC 1 AT ADC2 [RJiy e — AN RUUEIE 2. P4~ ADC ASRENRI
et —/MIBIE .

AR fd & FF 2R 47 %8 ADC1_CTRL2 ) REGEXTTRGSEL[2:0]1k5E

ADC #4253 =4 DMA f& iR, ADCA #4580 AL & 17 %
ADC1_REGDATA ik 16 fiz, ADC2 # #siifi i % /7% ADC1_REGDATA [
7= 16 7.

fii5 ADC MUEE #%#e 5 f5, 74k EOCFLG Hrlkrs
(2)  FFRENER

A iy AR ADCA A1 ADC2 [ 35— NMENBIEA .. P~ ADC AgEfRII
Heffe—A N i@iE .

Al ik o5 A F 27 47 2% ADC1_CTRL2 ) INJGEXTTRGSEL[2:0] 4 &
ADC % i, 3B (e i (e 27 7 4 ADC_INJDATAX.
it ADC yE Nl se s, 74 INJEOCFLG il
(3)  PREZ AR
PRI AZ XALAED ADC1 Fll ADC2 52 B KA — MM AU TE 2H , 8] R B[R]

AhERfid &k FE 2 774 ADC_CTRL2 ) REGEXTTRGSEL[2:0)%k5E, fil k4=
Ji ADC2 JE3f, ADC1 %ERf 7 A~ ADC i 1 )5 8 30 -
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SRFERS [ ZL/NF 7 A~ ADC B R 3.
(4) fEzE XX
P g 2 A5 R ADC1 Al ADC2 A2 & R —/NMUNEE A, (ARG I Al .

Nk S0 27 47 2% ADC_CTRL2 ) REGEXTTRGSEL[2:0]35E, filk =4
J§ ADC2 a5, ADC1 ZEIF 14 A~ ADC Ik & 15 i 31 -

SERER A EE /N T 14 A ADC B4 & 31
(5) REMEBER
AE Bk K A B ADCA A1 ADC2 # i RAEENBIEA .

13 92 FE 0 B 27 4742 ADC1_CTRL2 [ INJGEXTTRGSEL[2:0]45E, ik 7=A:
Ji ADC1 FT 4R34 B 2 BT A 18 18 # % 40 58 il ADC2 A 4R i 46t

# ADC1 1 ADC2 fifig [a] iz, filk ™42 J5 ADCH JFaa e sl — NENE
8, %Mk A ADC2 TR — NENEIE,  PLLIHE.

(6) REHIFERBNAEAER
TR B[R] RO A A2 R ] st R DA e o W i 30 [ IR AR

AT, A AT R B A P 91 B L i ) G 1) i s 2 80 58 I e
1P

(7> RS KRR+ 32 & i A A
T AR [ I R0+ 25 i A 2P [ D o 2 e W i s 3l 5 8 i A e

AR, U [RI FE FA P 471 B i 8 i [ o I TR RE A 2 4 5 U
7P

(8) BAFFHEAN+R XA
VA I A+ 58 SR BT A8 SR 3 7 7 5 3 2 [T By A A 2 =
25.4.3 AhEfil ik

AN R H BT AT AL E W R
© I 4 3 3 1 AR Ak R S L I B 5 A7 4 ADC_CTRL2 (1)
REGEXTTRGSEL[2:0]17 J& 5
® TN ALIEIE AR il & JE L B 75 A7 4 ADC_CTRL2 1)
INJGEXTTRGSEL[2:0]47 5 5

FHk 95 ADC1 Al ADC2 #1318 &1 fid i

fl R IR REGEXTTRGSEL[2:0] fi 2 TR0
TMR1_CC1 000
TMR1_CC2 001 KE R LER SRS S
TMR1_CC3 010
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AR IR REGEXTTRGSEL[2:0] fih R A
TMR2_CC2 011
TMR3_TRGO 100
TMR4_CC4 101
ANEREI SR 5 R b B % 0 P
EINT £ 11 110 .
155
REGSWSC 111 BAREHIAL

FH& 96 ADC1 Al ADC2 133 NIi & ~1 fis

fill R IR INJGEXTTRGSEL[2:0] i R KA
TMR1_TRGO 000
TMR1_CC4 001
TMR2_TRGO 010
JeE A _EE i SN S S
TMR2_CCH1 011
TMR3_CC4 100
TMR4_TRGO 101
AR S| R B R 5 B s
EINT £ 15 110 .
5%
INJSWSC 111 gL EREHIL DA
25.4.4 HEFHHE
25.4.4.1 N B 28

ADC_REGDATA & —1> 32 fizff] ADC M KHfs 27 f7- 4%, 5= ADC x0T HAE A
16 DLAFAG s, X ADC B0 K 16 A7l ADCT 30 2dl, =i 16 fiAF
fitf ADC2 FE Htitls,  Ha w55 77 9 22 F A R 55

I LS %77 ADC_CTRL2 1] DALIGNCFG fi7 #5E #2& 7518 ] DMA &4, Horh
HNEIERZH 16 4, (HINEIEFFEREG 14, JTLAE L@ e
AR o5 ), s A R ) DMA 155

25.4.4.2 ZENBUB A2

ADC_INJDATAX (x=1,2,3,4) ;& ADC iEANEHEF 1748, AU 32 AL aA7
%, HAK16 ARG 16 MR . FENBEREZE 44, FEAREFFREE
VA, TF 2@ R A2 R AR B 78 2 im0 0 55 7 30N 2 % 55 RAG )
Fo

25.4.5 kT
25.4.5.1 ¥ LR T

R 2L 388 S e e 4 AR B
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I DU 3 30 e e R S A R W, A BT R b i RO ) B B A 2R A
i fid B 24748 ADC_STS i) EOCFLG f7ik7E .

VEN B E R A R T
E NI 5 M 8 TR 7 A R B, T R S R U B 2 A AR I M
i i B 25 77 4% ADC_STS ] INJEOCFLG fif #hE .
25.4.5.2 BHIE 18T
NI RSEDL FL R ANTE B8 Y0 TRl P K 7 A UL 11400 e
WAL E A7 4% ADC_STS ) AWDFLG 75
25.4.6 DMA

KU IEE e 45 R JE 7= 42 DMA TR, 1T DK 4 1) £ s 25 . ADC_REGDATA
e g e ir st

ADC1 "I LA™ 4 DMA 53K, ADC2 e Jidiil ADC1 ) DMA DRéft 4.

25.5 SfFasHihbpREt

FH% 97 ADC FA7 v bk wl b =

FHERAL Eitp% ) R Hsdik
ADC_STS ADC R A& 25 179 0x00
ADC_CTRL1 ADC 5 B 745 1 0x04
ADC_CTRL2 ADC #Z il e #79% 2 0x08
ADC_SMPTIM1 ADC KA£H 7] 25 A7 2% 1 0x0C
ADC_SMPTIM2 ADC RA£H] 7] 27748 2 0x10

ADC_INJDOFx ADC VENEIE HE w27 7 2% X 0x14-0x20
ADC_AWDHT TSI 1400 vy I L 2 A7 % 0x24
ADC_AWDLT TSI 140016 I £ 2 7 % 0x28
ADC_REGSEQ1 ADC HLII 7 51 7 4785 1 0x2C
ADC_REGSEQ2 ADC FI 7 51 &5 47495 2 0x30
ADC_REGSEQ3 ADC #7512 f7 4% 3 0x34
ADC_INJSEQ ADC N F 2 725 0x38

ADC_INJDATAX ADC ¥ NHH 7 1728 x 0x3C—0x48
ADC_REGDATA ADC HLIUHfs a5 4795 0x4C
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25.6

FHHIREMIR

25.6.1 ADC IR&F % (ADC_STS)
w2 k. 0x00

HAi{E: 0x0000 000

oaE:

vy

R/W

Eitipy

AWDFLG

RC_W0

KRAEBAE T bR ES (Analog Watchdog Occur Flag)
AL E 1, BARE 0, FORREE RAEBIUE T A
1: RA&E

EOCFLG

RC_WO0

L5 ERE (End Of Conversion Flag)
0: RIEHL
1: e

INJEOCFLG

RC_WO0

VENBEEH A dh5E (Injected Channel End Of Conversion
Flag)

0: R7EHK

1: 5B

INJCSFLG

RC_WO0

ENBIEEHIFMARE (njected Channel Conversion Start Flag)
0: RIFA
1: JFiR

REGCSFLG

RC_WO0

A S # BT 45 & (Regular Channel Conversion Start Flag)
0: RIFU
1: ¥k

31:5

TRE

25.6.2 ADC =% % 1 (ADC_CTRL1)
gl 0x04
SEAE: 0x0000 0000

Brig

Z2y i)

R/W

D)

4:0

AWDCHSEL

RW

A TMIEIE (Analog Watchdog Channel Select)
00000: ADC B4 N idiE 0
00001: ADC B4 NiEiE 1
01111: ADC 4l \iEiE 15
10000: ADC L \iliE 16
10001: ADC 4 N\ idiE 17
Hed: R
KT ZH A, ERWT:
(1) ADC1 FIR4 NGBS 16 FEIE 17 705 8 B HES) TR
FEAE IR A VReFINT
(2) ADC2 FyBLILl i N\E1E 16 FLEIE 17 45 N EES] T Vss;

EOCIEN

RW

i EOC ¥ (EOC Interrupt Enable)
FH T R A e 5 B fa 7= A R

0: #xib

1: flige
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Brig

YN

R/W

D)

AWDIEN

R/W

fERERE T 1 i (Analog Watchdog Interrupt Enable)
FZAA R E BT EIENT, SE T I 2 A I R
B, PR W .

0: Z&ik

1: fffg

INJEOCIEN

RW

fH TR NIRIE B 45 Rl (Interrupt Enable For Injected
Channels End Of Conversion Flag)

0: %kl
1: flERE

SCANEN

R/W

fife 31330 (Scan Mode Enable)

ARt ¥l ADC_REGSEQX B ADC_INJSEQX %77 8%
T IEIE o

0: %A1k

1: ffiGE

M WA E T EOCINTEN 5% INJEOCINTEN 7, RYEfHfE—
ANBIE ¥ se e IE 4 274 EOC 5 INJEOC Hl#i.

AWDSGLEN

R/W

PHEGUT, fEp—mE LfEREE 1 (Enable The Watchdog On
A Single Channel In Scan Mode)

%I AWDCHSEL[4:0]h7 45 E -
0: {ERA IYIBIE - fffE
1: {EH—i@IH RS

10

INJGACEN

R/W

i NIBIE 4L E 3% (Automatic Injected Group Conversion
Enable)

FH T B 100 U308 0 2 2 e R R E NGB B AL A B e
0: 251k
1: flife

11

REGDISCEN

RW

i BEAL I I b ) 1B W3 (Discontinuous Mode On Regular
Channels Enable)

0: Z&i1-

1: filife

12

INJDISCEN

R/W

fii eI BTG R IARE s (Discontinuous Mode On Injected
Channels Enable)

0: ZEik
1: flRE

15:13

DISCNUMCFG

RW

Hic 5 A A B #4E  (Discontinuous Mode Channel Number
Configure)

000: 1@
001: 2 4Mid

i
&
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B/ YN

R/W

D)

19:16 | DUALMCFG

RW

fi B 3 ADC #i3{, (Dual ADC Mode Configure)

0000: 7k

0001: V& 1 RPN+ N R

0010: JEA 1 [F) 25 I + A2 B Ak A2

0011: JRE RPN+ ss i

0100: JRA FBIHENHEHE A W

0101: HF AR

0110: FLI [R5 A

0111 PR xg AR

1000: 2iHs XAHE

1001: A&l A=

He: R

7E ADC2 X sy AR EEfr; 7EX0 ADC B, a8 i f i B 2
FEE—ANEFIITIRN A4S, XSRS ER, EWIEHTE MR
BT AT R ADC B CRIVAC B ST D o

21:20

(3

22 INJAWDEN

R/W

ffi B E N IE LA T 1 ThEE (Enable the Analog Watchdog
Function On the Injected Channels)

0: ZEik
1: flige

23 REGAWDEN

RW

fHREFNIAIE - B 158 (Enable the Analog Watchdog
Function On the Regular Channels)

0: %Ik
1: flRE

31:24

(3

25.6.3 ADC =% /7% 2 (ADC_CTRL2)
Wl@i@iﬁ 0X08
S Ai{E: 0x0000 0000

AL 2R R/W i
f#§¢ ADC (ADC Enable)
(1) ZAN 0B, 5241 %4 ADC 1H, J£/5 ADC 3l
(2) NI, 51K R
0 ADCEN RW | 0. Zk1E3E/T ADC FE4efiierE, #EA 5 fa it
1: & ADC 3 HIF 4% #e
W Bl R I e, LA AR A T A 5 A
B, WA A 2R .
e TS #E R, (Continuous Conversion Mode Enable)
1 CONTCEN RW | 0: By A
1: B A
A/D £ (A/D Calibration)
) CAL RIW i‘ZﬁEE‘?MfFiﬁ 1 IR, RHE e S 0.
0: KHEsEK
1. FFERHE
Sk (Calibration Reset)
3 CALRST | RIW | o lotrtk B 1, bt 78 52 U I 0.
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Brig

B

[P

0: RUIENIHERFAF 45 O 5N
1. RAAHER 4%

74

TR

DMAEN

ik DMA #:3, (DMA Mode Enable)
0: %411

1. ffigE

#: H45 ADC1 674 DMA iR,

10:9

73]

11

DALIGNCFG

R/W

fic B A x4 55 720 (Data Alignment Mode Configure)
0: FixfsF
1: EXF%

14:12

INJGEXTTRGSEL

EHE A B N H e i 4B FE AR (Select the External Trigger
Event to Start the Injected Group Conversion)
ADC1 1 ADC2 Hifih X BB anF

000: EMTES 1 1) TRGO FHff

001: EmTES 1 ) CC4 Fif

010: EmTEE 2 ) TRGO FHf

011: sEM%% 2 () CC1 F4

100: &R 3 ) CC4 HAf:

101: EM 28 4 i TRGO Fifd:

110: EINT £ 15

111: INJSWSC

15

INJEXTTRGEN

RW

ff e N JEIE [ 705 il & 5 i (Enable the External Trigger
Conversion Mode of the Injected Channels)

0: ZEik
1. flifg

16

(3

19:17

REGEXTTRGSEL

R/W

I B R0 20 B e i) A1 FH 4 (Select the External Trigger
Event to Start the Regular Group Conversion)
ADC1 i1 ADC2 [1)fif K FL B 40 1

000: (EH 2% 1 ) CCH1 Fff

001: :EW 2% 1 ) CC2 Fif

010: SEN#%1 K CC3 Fff

011: EH#E 2 1) CC2 Fit

100: JEM%E 3 [ TRGO ZHfF:

101: ST HE 4 1 CC4 F1t

110: EINT £ 11

111: REGSWSC

20

REGEXTTRGEN

R/W

{5 Re L NE TE 1 S fid R 3% it (Enable the External Trigger
Conversion Mode of the Regular Channels)

0: 1k
1. fiRE

21

INJSWSC

Yok B ST NBIE (Software Start Conversion Injected
Channels)

WIRTE INJEXESEL[2:0]67 H 4 INJSWSC /£ Afil Rk 4k, %47
I3 — i EE 5 3; ZARAFATE 1. 35 05 e BhiE
e A 0.

0: EALRE
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Brig

B

[P

1 JABIFAE N EIE

22

REGSWSC

YA B SN (Software Start Conversion Regular
Channels)

W E REGEXTSEL[2:0)4 k4% 7 REGSWSC Ml & F14,
AL T BB — AT R e s AT E 1L O B
B R AT O,

0: BEALRE

1. JFORFAG AN E

23

TSVREFEN

R/W

i BEIR E AL 23 F VrerinT 18 (Temperature Sensor And
VrerinT Channel Enable)

AL AE ADCT HA 3.

AR 1 5 0, TEZ A ADC 18 4R, ZA A
ADC1 i,

0: ZEik

1. ffige

31:24

(3

25.6.4 ADC XFERTE&F 7% 1 (ADC_SMPTIM1)
s ibhl: 0x0C

S AE: 0x0000 0000

Brig

Z2y i)

R/IW

D)

2:0

SMPCYCCFG10

R/W

ficl B IEIE 10 FISKAEE (Channel 10 Sample Cycles Configure)
000: 1.5

001: 7.5

010: 13.5 &

011: 28.5 i

100: 41.5 F#

101: 55.5 A

110: 71.5 Fi#A

111: 239.5 A

5:3

SMPCYCCFG11

R/W

fi B iEIE 11 fIREEA Y (Channel 11 Sample Cycles Configure)
2% SMPCYCCFG10 [k .

8:6

SMPCYCCFG12

R/W

Jic B @I 12 REEE# (Channel 12 Sample Cycles Configure)
2% SMPCYCCFG10 H#ik .

11:9

SMPCYCCFG13

Jic B @I 13 REEE# (Channel 13 Sample Cycles Configure)
2% SMPCYCCFG10 H#ik .

14:12

SMPCYCCFG14

Jic B @I 14 REEE# (Channel 14 Sample Cycles Configure)
2% SMPCYCCFG10 H#ik .

17:15

SMPCYCCFG15

Jic B @I 15 REEE# (Channel 15 Sample Cycles Configure)
2% SMPCYCCFG10 H#ik .

20:18

SMPCYCCFG16

Jic B @1 16 [REEEH (Channel 16 Sample Cycles Configure)
%% SMPCYCCFG10 ffiik .

23:21

SMPCYCCFG17

fic BEE 17 RFEE Y (Channel 17 Sample Cycles Configure)
%% SMPCYCCFG10 ffiik .

31:24

(3
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25.6.5

ADC XAERTH] 2577 5% 2 (ADC_SMPTIM2)
frfsHbhE: 0x10
5 fift: 0x0000 0000

Brig

B

RIW

[P

2:0

SMPCYCCFGO

R/W

fic B EIE 0 FISRAEE ) (Channel 0 Sample Cycles Configure)
%% SMPCYCCFG10 fI##i .

5:3

SMPCYCCFG1

R/W

fic B EIE 1 SRR (Channel 1 Sample Cycles Configure)
%% SMPCYCCFG10 fI##i .

8:6

SMPCYCCFG2

R/W

fic B MIE 2 KRR (Channel 2 Sample Cycles Configure)
2% SMPCYCCFG10 [#id .

11:9

SMPCYCCFG3

R/W

fi B iMIE 3 SRAEE (Channel 3 Sample Cycles Configure)
2% SMPCYCCFG10 [f#id .

14:12

SMPCYCCFG4

Jic B I 4 AL (Channel 4 Sample Cycles Configure)
%% SMPCYCCFG10 ik .

17:15

SMPCYCCFG5

Jic B W1 5 HKAEE Y (Channel 5 Sample Cycles Configure)
%% SMPCYCCFG10 ik .

20:18

SMPCYCCFG6

Jic B W1 6 HIKAEE W (Channel 6 Sample Cycles Configure)
%% SMPCYCCFG10 ik .

23:21

SMPCYCCFG7

Jic B I 7 HRAEE W (Channel 7 Sample Cycles Configure)
%% SMPCYCCFG10 ik .

26:24

SMPCYCCFG8

RW

fic B Wi 8 HIKAEE W (Channel 8 Sample Cycles Configure)
%2 SMPCYCCFG10 Hifiik.

29:27

SMPCYCCFG9

RW

fit B W IE 9 AL (Channel 9 Sample Cycles Configure)
%2 SMPCYCCFG10 Hifiik.

31:30

(3

25.6.6

ADC ENEEHIE R ST x (ADC_INJDOFX) (x=1..4)
g Hdl: 0x14-0x20
SEA{E: 0x0000 0000

BLig, B4 R/W ik
VENEIE x MBIE WS (Data Offset For Injected Channel x)
11:0 INJDOFx | RIW | 4HEHeyE NGB, XL 5E L7 T MR GRS bk 26 i 4d
FE IR 45 BT LAYE ADC_INJDATAX 27 47 #5 FPisz i
31:12 TRE
25.6.7 HMFE IR BEF 7 (ADC_AWDHT)

ﬂ%i%ﬂﬁht: 0x24
SAI{H: 0x0000 OFFF

AL LK RIW ik
11:0 | AWDHT[11:0] | RIW | 4% 1415 W{E (Analog Watchdog High Threshold)
31:12 TRER
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25.6.8

BHE IR RE S F28 (ADC_AWDLT)
ks Hbht: 0x28
S {4E: 0x0000 0000

LA 2R RIW i3
11:10 AWDLT[11:0] RW | #iE 1 1KI{E (Analog Watchdog Low Threshold)
31:12 TRE

25.6.9 ADC ¥ 3% 7% 1 (ADC_REGSEQ1)

s thil: 0x2C
S AifE: 0x0000 0000

DL, 2R RIW i3
i R A 43 A th ;

40 | REGSEQC13 | RIW ELJ:J}?%EF'E’JEE;3 (EEL (13‘ ?onvsrsmn In Regular Sequence)
& SCHUN F 51 35 13 MBI @EE g 5 (0~17)
i R a8 14 A th ;

95 | REGSEQC14 | RW FMFFIH S 14 4 ﬁ:?ﬁ% (14! Conversion In Regular Sequence)
%% REGSEQC13 )3tk
I A 15 A~ th :

14:10 | REGSEQC15 | RAW FUMFFIh 5 15 4 ﬁ:?ﬁ% (15! Conversion In Regular Sequence)
%% REGSEQC13 )3tk
W5 i 16 A th :

1915 | REGSEQC1S | RAW FFFIh I 16 I%ﬁ% (16! Conversion In Regular Sequence)
2% REGSEQC13 Itk
HINEEF 5K E (Regular Channel Sequence Length)
XA B R e SCEE R ST 46 7 51 o R dE 2 H
0000: 1 M4

23:20 | REGSEQLEN | R/W
0001: 2 MHEH
1111: 16 MR

31:24 73]

25.6.10 ADC #5575 2 (ADC_REGSEQ2)
s dbhl: 0x30
SEAE: 0x0000 000

Brig,

Y S

R/W

iR

4:0

REGSEQC7

R/W

HN 5% 7 N4 (71 Conversion In Regular Sequence)
2% REGSEQC13 [k

9:5

REGSEQCS8

R/W

HU 51 55 8 M (8t Conversion In Regular Sequence)
%% REGSEQC13 fff#iid

14:10

REGSEQC9

R/W

U5 R 55 9 Mg (9% Conversion In Regular Sequence)
%% REGSEQC13 fff#iid

19:15

REGSEQC10

R/W

5 R 5 10 ANEE#: (101 Conversion In Regular Sequence)
%% REGSEQC13 fffiid

24:20

REGSEQC11

HU 5 48 11 AN (111 Conversion In Regular Sequence)
%% REGSEQC13 fif#id

29:25

REGSEQC12

HU 41 R 55 12 M4 (12t Conversion In Regular Sequence)
%% REGSEQC13 ff#id
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BLitk B RIW Eiipy
31:30 RE

25.6.11 ADC # | 3)& %% 3 (ADC_REGSEQ3)

e Hhk: 0x34

S Ai{f: 0x0000 0000

LI, B RW i)

H T H A 58 1 N4 (15t Conversion In Regular Sequence)
2% REGSEQC13 [fyfifiid
M F5I 5 2 N4 (27 Conversion In Regular Sequence)
2% REGSEQC13 [y4fiid
MBI 3 NEH: (3 Conversion In Regular Sequence)
2% REGSEQC13 f#tiik
M FEFIH I 4 N (41 Conversion In Regular Sequence)
2% REGSEQC13 f#tiik
MBI 5 N (5% Conversion In Regular Sequence)
2% REGSEQC13 ff#tiik
MBI 6 N (61 Conversion In Regular Sequence)
2% REGSEQC13 f#tiik

31:30 R

4:0 REGSEQC1 | RW

9:5 REGSEQC2 | RW

14:10 | REGSEQC3 | RW

19:15 | REGSEQC4 | RW

24:20 | REGSEQCS5 | RW

29:25 | REGSEQC6 | RW

25.6.12 ADC A5 & 7% (ADC_INJSEQ)
Az il 0x38
SEAE: 0x0000 0000

DL, 2R RW Ei::3%)

FENFFIFHIEE 1 N4 (15t Conversion In Injected Sequence)
FESUENTHIFEE 4 AN @E SRS (0~17)

9:5 | INJSEQC2 | RW | FEAFFIF I 2 MM (21 Conversion In Injected Sequence)

4:0 INJSEQC1 | RW

14:10 | INJSEQC3 | RIW | FENFHIHIEE 3 N4 (3 Conversion In Injected Sequence)

19:15 | INJSEQC4 | RW | FENFESIHIE 4 ANiE#e (4% Conversion In Injected Sequence)

VENIBIEFE S K E (Injected Channel Sequence Length)

XEefy O E AR E NS4 7 5 s E S H, T A2

INJSEQC 4-inuseaLen) —INJSEQ (s-inuseaLeN) — INJSEQC 6-INJSEQLEN)

—INJSEQC7-inusEQLEN), FLARTHILINT

21:20 | INJSEQLEN | R/W | 00: 1 /M4, A4 INJSEQC4

01: 2 /Meeffe, BT /& INJSEQC3—INJSEQC4

10: 3 Mg, 47512 INJSEQC2—INJSEQC3—INJSEQC4

1M 4 AN, PR
INJSEQC1—INJSEQC2—INJSEQC3—INJSEQC4

31:22 {R
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25.6.13 ADC Y EAEIEFF5 x (ADC_INJDATAX) (x=1..4)
g HibE: 0x3C—-0x48

S Ar{E: 0x0000 0000

BLIE, W R/W ik
VENEH%HE (Injected Conversion Data)
15:.0 INJDATA R
FENEE R R, Hik.
31:16 TR

25.6.14 ADC N #3555 7% (ADC_REGDATA)
A Hhhl:. 0x4C
S AifE: 0x0000 0000

ALIER, Z R/W P

TIEZZ 4L i
150 | REGDATA R %JL)\J%?‘%HJ&TE (Regula‘r Conversion Data)

N IE A e R, Hik.

ADC2 #:#1) %85 (ADC2 Conversion Data)

) S b S

3116 | ADC2DATA | R E;Zt) £ ADC1 HiZfr a2k, Foax ADC FEI N, ADC2 HI 3 i i 4

N

(2) ADC2 H, ZfifRHE-
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26 EHTTEBETHEHITT (CRC)
26.1 &4\
PERTCRELE: (CRC) 1 FR T4 NS PR 28 [ e i A2 e 2 I 515 21
32 {7 CRC THE &5, = B FH RAS I Bl 36 2 H A% a5l 5 R A7 5 (M AE R P 5 58
B,
26.2 ThEeHIR
26.2.1 HEHFR
i CRC-32 (PAKM) £Iiz: 0x4C11DB7
(X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1 )
26.2.2 EEE
HAFEmE Y 4 A~ AHB B8 F 3
BEN—EEE, HERE RN EE R EERNAE. A
FHHTIESED .. EiHEE, 2815 CPU KIS #AE, KUtn] DL w5 /748
CRC_DATA #4T “HHE” SABUESM “3-5 7 #1E,
26.3 A HLbEBR ST
FA% 98 CRC 115 HL T 27 A7 7 Hu bk i 5
HHBRL ik s it
DATA B A 7 0x00
INDATA ST R BT 2 0x04
CTRL it il yea 0x08
26.4 HARIIEHRR

CRC i AT ELIT 2 MOl 45 12 31 1 MRl 27 2

26.4.1 HIEFFE (CRC_DATA)

Az bl 0x00
SfifE: OXFFFF FFFF

Ak | &% | RIW iR
32 (i HHEZTfE4: (32bit Data Register)

31:0 | DATA | RW | $475#/ER, 15N CRC iR RN 1 PATEARMERF, R[]
CRC i H &R .
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26.4.2 P HiEE 73 (CRC_INDATA)

% Hhitik: 0x04
S AifE: 0x0000 0000

hrig | & | RW

iR
JhoT 8 M EE % AE%: (Independent 8bit Data Register)
A TG AR 1 A IEEE; #7728 CRC_CTRL ¥ RST fi/”4 ) CRC
AL AU AF IR R

TRE

7:0 INDATA | RW

31:8

e WEHAFHEAS S CRCIHE, W LLEBUE T H0E .

26.4.3 ¥=EH|%F 2 (CRC_CTRL)
Mz k. 0x08

S Ai{E: 0x0000 0000
Al | Z# | RIW

ik
$ i CRC #5755 (Reset CRC Calculation Unit)

S G B HIR S L4 OXFFFF FFFF, XHZA REsHAE 1. W E 35
0.

0 RST w

31:1

IR
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Ny S R e —
27 HrREHEHEI (FPU)
1ZAEHY & R T APM32F103xB D it 4.
27.1  fEfr
FPU (FmiaB ot SRR e k. k. FRik. eyt Rt
NV TRRIIE S (RIS, E IR g s AT SRS U B e i, DLRY RH
454 . FPU RM4LF S GHE IR, 76 ANSI GEEEF M2 [IEEE (S
FHEFTEIM<)  754-2008 #rdEA] IEEE —#EF A EwndE . FRON IEEE
754 Rk,
27.2 ITheeHid
27.2.1 IZRFEG:
FPU SCRPRRSIE, SCiF IEEE754 GHLME, @&HIL: CMP. SUM. SUB.
PRDCT. MAC. DIV. INVSQRT. SUMSQ. DOT. ¥ s 3| 5k -4 Fr a4 5
7
T 99 FPU L #rmH:
Rig X
I2FP B BT
FP2I 17 B R A 4
CMP (p, @) pflq HL#e
SUM (p, n) SUM(p,n) =3 (=, ny PL=p0+pl+..+pi+..+pn, 0=n<16
SUB (p, n) SUB(p,n) =p0—3% (,_o. n, Pi=p0—pl—.—pi—..—pn, 0sn<16
PRDCT (p, n) Product: PRDCT(p.n) =1 (i=om) PL= 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
sSUMSQ (p, n) ¥ (i=1,n) pi2, i p RKE n KR, 0sn<16
DOT (p, g, n) T G=1,n) (pi*qi), Hpfilq ZKEnKKE, 0sn<16
SIN (x) x € (=0, +0) x AR IR
COS (x) X € (—oo,+c0), x LANERR
TAN (x) X € (—oo,+c0), x LANERR
ASIN (x) x € [-1,+1], fHEUINERR, FIHEEXE[-1/2,+7/2]H
ACOS (x) x € [-1,+1], #HHEUIVERR, FHEEXE [0,7]H
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RiE R X
ATAN (x) X € [—oo, o], HHMELLINER R, Ml EEX A [-r/2,+m/2]H
ATAN2 (y, x) Xy € [—oo, +oo|, FHEH IR, HiytHE7EX ) [—m, +m] N

27.2.2 BGmiE
27.2.2.1 FIEHE

PR3 BRAVIR B IF BN B R F P AR, AN R AE A A7 AR Al g
27.2.2.2 BB

%tF FP2l. 12FP. INVSQRT. SIN. COS. TAN. ASIN. ACOS fil ATAN, #

WHECE LT

(1) AcE FPU_CTRL Ziffa%. EFTHEMEIMERNR, WERLS (STR)
o WIHRSZ INVSQRT #X, W EIEI KA LA R FPU_CTRL[7:6](14
i

(2)  EBIEEE AN FPU_FPIL
(3)  Zfrhibrse s H K& FPU_ISTS #7255/ (DONE) #rik
(4) M FPU_FPO 245

27.2.2.3 TN ERAESRAE

X DIV, BB T:
(1) FE FPU_CTRL ZFf7#%, L4 DIV BEAMBE L (STR) fi.
(2) H MRS N FPU_FPIL
(3) B EELS N FPU_FPIL
(4)  ZfEhWrse ReE KA FPU_ISTS %7881 5E M (DONE) Fri&

(5) M FPU_FPO ZHu 4 5%

5tF CMP, BEBWEEMT:
(1) PE FPU_CTRL apffas, 1 CMP BAMBE R (STR) i,
(2) B MEEHS A FPU_FPIL
(3> HEAEEES N FPU_FPI2
(4)  ZA5pilbse R E KA FPU_ISTS %7785 5¢ & (DONE) Fri

(5) M FPU_ISTS[3:2]iz Bt 4: 5 CMP 45 31

X}F ATAN2, BEWREWT:
(1) PCHE FPU_CTRL #f7#%, &5 ATAN2 B E LG (STR) fi.
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(2) B EAEHE N FPU_FPIL
(3) B AMRIEES N FPU_FPI2
(4) ZAf5hiloe ok HF A FPU_ISTS #7452 /K (DONE) Fri
(5) M FPU_FPO BzHush %
27.2.2.4 ZANBRAER AR

T MAC, BRENT:

(1> HBCE FPU_CTRL % ffeas, L35 MAC BB ERIG (STR) fiL.
(2)  FHE—MEEHS N FPU_FPI1
(3) WoABIEHEN FPU_FPI2
(4)  F=AEAEHE N FPU_FPI2
(5)  ZFFhil e sEE A FPU_ISTS #7852 (DONE) Fri
(6) M FPU_FPO isHis

27.2.2.5 n MEESERME

%F SUM. SUB. PRDCT. SUMSQ, & BUT:

(1) fic# FPU_CTRL &A7#s, EHFFEMEA, 7 nLEN B n HI1E,
wHEELH (STR) i

(2) PO#HAEHEN FPU_FPI1
(3)  PL.n-1 EAEEKIXE N FPU_FPI2
(4) ZAFPlbise s E A FPU_ISTS % 743f5¢ K (DONE) i

(5) M FPU_FPO ifH45 5%

X3 DOT, BWECEWT:

(1) & FPU_CTRL &F17%%, %# DOT #, 7E nLEN FERA n HIHE,
WHEEL (STR) fiL

(2) PO #A/EHS AN FPU_FPI1

(3) QO #AEFIKIXKE N FPU_FPI2
(4) P1#HAEHE N FPU_FPIL

(5) QL #HAFEUKIXE N FPU_FPI2
(6)

(7> Pn-1 #4/E85 X\ FPU_FPI1
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(8) Qn-1 BAEHIKXE N FPU_FPI2
(9)  Z5hkrE el E KT FPU_ISTS HfiasiI5e. (DONE) i

(10) M FPU_FPO i 4:

27.3 HAEEHLBEBR G

F# 100 FPU 2 47 28 Hh ik g 5

FHERAL ik R Huhk
FPU_CTRL P AR 0x00
FPU_ISTS H RS A AT AR 0x04
FPU_FPO R ThE R 0x08
FPU_FPI1 T RN B A7 45 1 0x0C
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