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16.3.6 HHIFEZTERE LPTM IF (BF: 14h) e 150
16.3.7 1Z2FIZERE LPTM_CTRL URFE: 18N) i 150
T R = == B = oSO 150
16.4.1 B B AT B oottt 150
16.4.2  PWM B ..ottt ettt n st tenees 150
16.4.3  Trigger BIORAI A THEARTR oo 151
16.4.4  AMEBRABBIORTTEUETR oot 151
16.4.5  TIMEOULERTR, ...oiieeoee oottt oot e et e e et e et e et et e et e e ee e e aeeees 151

17 O e ettt ettt 153
D70 B ettt 153
172 T ettt 153
17.3  THBERERE] ..o ettt ettt 153
174 B TR BRHIE oot 154
17.41 OPA #Z#l5 788 OPA_CFG (fR#5: 088h) ....cocoiiiiiiiiicecccc 154
1742 FKEIRTSE 7725 OPA_STATUS (RF%: OC8h) .oovcvveeeeeeieeeeeeee 155
175 OPA B B AR oottt ettt ettt 155
1768 OPA FEA CMP (B B . oottt ettt 155
18 CMP ettt ettt ettt ettt 156
181 I ettt 156
18.2 B ettt 156
18.3  THEEMERE ..ottt 156
184  BFTFBRHHIR oottt 157
18.4.1 CMP T4 Z 7728 CMP_CFG (IR#8: 08Ch).....coeiceeeceeeeeeeeeeeeeeeeeeeeeeens 157
18.4.2 COMPO 757§ COMPO_STATUS(f#5: OBChH)....coviuiereeeeierreeeeeeeeeas 159
18.4.3 COMP1 7523 COMP1_STATUS(R#E: 0CON)...ooiieierrrrreeeeeeeecees 159
18.4.4 COMP2 F 757§ COMP2_STATUS(R#E: 0C4N) ..o 159
T T - =< B =TT 160
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ADC ..o ettt ettt ettt ettt an e 161
ST T v RO 161
192 FEEEEEME ettt eeen 161
193  BIEEEIIR oo 161

19.3.1 ADC i#R#E#HIZ 728 ADC_GCR (RFE: 000h) oo 162
19.3.2 A/D @8 0 HIEZ 22 ADCO_DR (R#E: 004h) oo, 163
19.3.3 A/D @i 1 HIBZEE ADC1 DR (RFE: 008h) ..o 164
19.3.4 A/D @18 2 HIEES7E3E ADC2 DR (fRF: 00Ch) ..o 164
19.3.5 A/D i1 3 HIEES7E3E ADC3 DR (fRFZ: 010h) .ooooiieeececceeeeeeeeeeeen 164
19.3.6 A/D @il 4 HIRZEE ADC4A DR (RFE: 014h) oo 164
19.3.7 A/D @18 5 HIEES7E3E ADC5 DR (fRFZ: 018h) ooooeeeeeececiiee i 165
19.3.8 A/D i1 6 HIEE7E3E ADC6 DR (fRFZ: 01Ch) oo 165
19.3.9 A/D @il 7 HIBZEE ADC7 DR (RFE: 020N) ..o, 165
19.3.10 ADC Bt$h4355iF 7728 ADC_CDR (fB#%: 024h) oo 166
19.3.11 ADC FBPIR7ZSZE 7788 ADC_ISR (RF5: 028h) .oiviivceeieeeeeeeeeeeeee 166
19.3.12 ADC HEifEREZ 755 ADC_IER (RFE: 02Ch) oo 167
19.3.13 ADC B 5 Z 7725 ADC_ICR (BF%: 030h) ..o 168
19.3.14 ADC ¥liallEit #57788 ADC_COUNT (fR#: 034h) .o 169
19.3.15 ADC W HIES 725 ADC_RXREG (B#: 038h) ..ooocvceeveeeeeeeeeee 169
19.3.16 ADC JR7SE 7583 ADC_CSTAT (RFE: 03Ch) oo 169
19.3.17 ADC RHEPkFEZ 7785 ADC_SPW (BFE: 040N) oovoveeeeeeeeeeeeeeeeeen, 169
19.3.18 #E#IADC EiEE 7788 ADC_TCRL UR#: 044h) ..ooooveveeeceeeeeeeeeeee 170
19.3.19 ADC fH-fi % EREEL B 7788 ADC_HDT (B#%: 048h) oo 170
T R N m O == B R 172
1941 BOXIIHERBIBIE AD B ..o 172
19042 BXIAHER DB AD B oo 172
10.4.3 EEIIHERBIBIE AD BRI ..o 173
10.4.4 EEFEFIERZIEE AD BEHR oo 173
1945  FEE I coooiiceeeeeeeeeee ettt ettt eaens 174
19.5 ADC 22 OPA M B B AR oottt 175
19.5.1 ADC 22 OPA ZBHIRAERE ..o 175
19.5.2 ADC 22 OPA ZISRAERIZE ..o 175
19.5.3 ADC 22 OPA & R E B AR oo 175

(] =@ IR 176
201 BB ettt 176
20.2  TEEEHEME ettt 176
20.3 BT BRI et 176

20.3.1 HURFSEIE1EEE GPIO DIRMEHE: 00N) .o 177
20.3.2 MHEMIZESE GPIO SETHRFE: 08h) oo 177
20.3.3 HHEEZESE GPIO CLRURTE: OCh)..iicceeeeeeeeeeeeeeeeeee e 177
20.3.4 GPIO it 5| BIRkET 7728 GPIO_ODATA(RHE: 10h) ..ovovveiceceeeeeee 177
20.3.5 GPIO NG| MIARSTE 7788 GPIO_IDATA(IRFS: 14h) oo, 177
20.3.6 GPIO FEHEREZT 785 GPIO_IEN(REFE: 18N)..iiiiiiiccccceeeee 178
20.3.7 GPIO it & R E 1222 GPIO _ISURTE: 1Ch) cooeeiieeeeeeeeeeeeen 178
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20.3.8 GPIO Bl %& 1% B F 7S GPIO_IBE(RTE: 20h) ..o, 178
20.3.9 GPIO FHiEREFMELIEEFER GPIO_IEVEIRF: 24h).e 178
20.3.10 GPIO HHPRZSERE 1732 GPIO_ICHRTE: 28h) ..o, 179
20.3.11 GPIO RIAHHTIRS 7728 GPIO_RISURHE: 2Ch) ..o, 179
20.3.12 GPIO Rik/5 hHrR7ZSHFF 8 GPIO_MIS(RFE: 30N0) ..o 179
O I R - =< b - <R 179
2041 BNKE 1O oottt 179
20.4.2  FRERBHAIET ..ot 179
20.4.3  TEBRTET ..ottt 180

4 T 01 = T0% 1 RO 181
210 BB ettt 181
21.2  BIEBEHIR oo 181
21.21 HIBEEHHER CRC16_DATA (RF8: 00H) .o 181
2122 WIEEFEEE CRCI6_INIT (RFE: 04H) e 181
21.23 1&HIFHFEEE CRC16_CTRL (RFE: 08H) ..o 181
I T o = B TR 182
272V OSSP 183
221 BB ettt 183
22.2 A e ettt 183
R % <X = 3 OO 183
2231 HIEFFE WDT_LOADMBIE: 00N).......ccivieceieeiicieereeeeeee e 183
22.3.2 HEHFEFEZE WDT_CNTHRFE: 04h) .o 183
2233 $HIZH7ERE WDT_CTRLMABFE : 08h) ..ecveeceeceeeeeeeeeceeeeeeeeeeeeee e, 184
2234 EBREEEEWDT CLRUBFE: OCh) .o 184
2235 RAW HHRZASZ 728 WDT_INTRAWMHRFE : 10h) ..o 184
22.3.6 MASK HEKASE 7728 WDT _MINTSHRFE: 14N) oo 184
22.3.7 STALL =51 %788 WDT_STALLURFE: 18N) ..o 184
22.3.8 LOCK F7F25 WDT_LOCK(BFE: 1Ch) i 185
R - < b7 - < RO 185
4 RV A 1LY 0 TP 186
231 BB ettt 186
232 M e 186
23.3  BIEEEHIR oo 186
23.3.1  $HIZE7EEE WWDT_CONRFE: 00R) ..o 186
2332 BEEZHFZE WWDT CFGURTE: 04h). .o 187
23.3.3 HHEEE WWDT _CNTURFE: 08h).ecveieceeeeeeeeeeeeeeeeeeee e 187
23.3.4 rHEFERES FEE WWDT _IEMBFE: 0Ch).oieoiceeieceeeeceeeeeeeeceeeeeeee e, 187
23.3.5 HEIFESFEE WWDT _IFURTE: 10N, 187
T R - < b - <R 187
S = 1 OO 189
241 BBEIR et 189
24.2  EEEEME ettt 189
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243  ARIHFERTEEDINBE (LTBC) oo 189
24.31  LTBC IBE oottt 189
24.3.2 LTBC YR coveeeeceeeeeeeeeeeee ettt 189

244  BHIBIBEINAE ..cooioeeeeee et 190

245  BTEBEHIIR oot 190
2451 EBFEEHFER (RTC_WE) (BF: 00Nh) e 191
2452 rhirFEEFESR (RTC_IE) (RWFE: 04h) ., 191
2453 HEIRESTES (RTC_IF) (BF: 08N) . 192
2454 BCD F}a#Z& 78 (RTC_BCDSEC) UB#: OCh) .ococvveeeeveeeeeeee, 194
2455 BCD B}a4 & 788 (RTC_BCDMIN) (f&#5: 10h) ..o, 194
24.5.6 BCD B}a)/\BtE 788 (RTC_BCDHOUR) (fR#: 14h) ..o, 194
2457 BCD F}aIXZE 78 (RTC_BCDDATE) (f&#%: 18h)..ciceiceeeeeeeeeeeeee, 194
2458 BCD FE2Hi%F5E (RTC_BCDWEEK) (I8#: 1Ch) .coieeeeeeeeeeveenn 194
2459 BCDHEHZE 78 (RTC_BCDMONTH) (#8#8: 20h).....ccooeiiierevcrciennee, 195
24510 BCD B}/a4EZ 7728 (RTC_BCDYEAR) (1R#: 24h) .coiciicceeeeeeeeeen 195
24511 [@#HFFER (RTC_ALARM) (fR#: 28h)..ccoicceicccc, 195
24512 HFHPMESHEIEHIZFESE (RTC_FSEL) (@#: 2Ch)u e 195
24513 LTBC #{EiA%E S S (RTC_ADJUST) (#@F: 30h). e 196
24514 LTBC #{HEEFEZEE (RTC_ADSIGN) (fB#8: 34h)....ccccceveee 196
24515 LTBC ERIERFERESF5E (RTC_PRISEN) (R#5: 38h) e 196
24516 ZE#iH#HEER (RTC_SECCNT) (@#5: 3Ch) oo 196
24517 RTC BEIB{FERES 7728 (RTC_STAMPEN) (#R#5: 40h) oo 196
24518 RTC LFHERHEE 0 7788 (RTC_CLKSTAMPOR) (fR#%: 44h)............. 197
24519 RTC EFEHAE 0 F 7 (RTC_CALSTAMPOR) (R#%: 48h).............. 197
24520 RTC TP&ERHEE 0 7558 (RTC_CLKSTAMPOF) ({®#%: 4Ch).............. 197
24521 RTC TFEHAE 0 FE3E (RTC_CALSTAMPOF) (@#%: 50h)............... 198
24.5.22 RTC LFiARTEE 1 58 (RTC_CLKSTAMPIR) (f&#5: 54h).............. 198
24523 RTC bHABEHAE 1 F%588 (RTC_CALSTAMPIR) (f&#5: 58h).............. 198
24.5.24 RTC TPF&BETEE 1 F7588 (RTC_CLKSTAMP1F) (f@#: 5Ch).............. 199
24.5.25 RTC TF&EEAE 1 F%58E (RTC_CALSTAMP1F) (f®#: 60h)............... 199

24.6 B FIIREE oottt 199
24.6.1 RTCEHFEIEE ..ottt 199
24.6.2 RTCBFEIEET .....oovivirerereeeieieeeeeeeeeeeeeee ettt 200
24.6.3  BFEIBHEFT oot 200
24.6.4 RTC I BRI ...ooiiieeeeeeeeeee ettt 200

25 DIMA oottt 201

250 BB ettt 201

252 TEEEHEME e 201

25.3  BIRERIIR oo 201
25.3.1 BiEiRMEE IS 7732 DMA_SRC_ADDR_Cx (f##%: 10xh)(x=0,1,2,3)....... 202
25.3.2i% 18 B i % it & %788 DMA DST ADDR_Cx(#®# : 10x+04h)(x=0,1,2,3)
....................................................................................................................................... 202
25.3.3 BiEiEHI{EE %572 DMA_CH_CTRL_Cx (f@#: 10x+08h)(x=0,1,2,3) ....... 202
2534 BEEEIRESEHERE DMA_CH_STS Cx (fB#: 10x+0Ch)(x=0,1,2,3).......... 203
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27

25.3.5 DMA 54221582 7728 DMAC_EN (fB#8: 40h) oo 203
25.3.6 DMA REIZ772E DMA SOFT_RESET (B#: 44h)....ccccoeieeeieeeeen 203
25.3.7 DMA thifiig & 7782 DMA_INT_STATUS (f#%: 48h)..ccccveeeeceeeeenee, 203
25.3.8 DMA Hifi/F#ikES 7728 DMA_INT_MASK (ff8: 4Ch).ccciiieeeeeeeeeee, 204
25.3.9 DMA /M&iERZ 7238 DMA_PER_REQ DMA (1R#: 54h) ...ciiiiiieeeeen 204
LT R - < b - RO 205
S 21O ORI 206
26.1 BB ettt 206
26.2  BTEBEIIR et 206
26.2.1 1EHIFRZSEFT T3 SYS_CSR (T8 : 00N) ..o 206
26.2.2 EHEZFEE SYS_RVR (BFE: 04h) oo 207
26.2.3 HEMEZEE SYS_CVR (SysTick VAL) (IR8F: 08h).....occeevereeeeieieeiiein 207
T T < = B TR 207
7 TP 208
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2-2: COMEX-MOHHIETTEBREE ...ttt ettt ettt ettt nen et 6
31t BFEAEERAEREL......cooiee ettt ettt ettt en et 8
4-1: Eflash Main BXBBETHIIEBRET ..ottt 54
Ao s B AR oottt ettt ettt 55
A3 BB R R oottt ettt 56
9-1: 12C IBASTIU(T BLFHEMEE] ..oceceeeeeeeeeeeeeeeee et e 85
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T 11-2: S BB B F 2R oo e ettt ettt ettt e et et et et et et et e et et et e e et et ettt et ettt eaeen 109
e P R Q1] = 2= = | O TSRO SRV TTRTN 112
F2 1411 CAN BRI R oottt et e e et e et ea et et e e et et ee et et ee et et et et et e et et enenens 120
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ZR 20T GPIO B TEBE IR oottt ettt ettt ettt ettt 176
R 2111 CRC B TR B IR oot ettt e et ettt ettt ettt ettt 181
BT 221 WD T B TR BB TR ottt ettt e et ea et et e et et ettt e e et et ee et et ee et et ee et et ee ettt et eeeenens 183
T 231 W DT B TR TR oottt ettt ettt et et et et e e et et e e et et ee et et ee et et et et et et et et e et et e eeeeeans 186
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1 R&GHLA

UM321xA RIS A ZTSHEF (M) BRBBRAFMHIFET ARM Cortex-MO+H#ZAIEBIET)
#£. Low Pin Count, FEEBE TESEERY 32 i IoTP 43888 SoC BH RS, EaEBEYBEMITLEER 1%
RMNERGHHEBEME AR, KEBTULNBZEMNEGRNAERELR, ©HARSXRA T HERIRINFE LT
AR, AEBERT CAN, 12 fif SAR ADC. UART. SPI. QSPI. 12C Zi@MsMNEERIED, ADC. OPA,
ELARS S RRENIED, WK LPUART, LPTIMER, WDT SBRINFERIEND. BEESBAE. ST
. SEEMBRIESEATS. NE RC SMIEMIKSRE, ZIFtRIRMA. %#F Keil MDK £
RFFLIFE, ZH CIEBSMLRESHITREF L.

RBN RIAR
Tl 490BR R oz F
& , BEWH, BEXRE
& RFFBE, TS EReE R % RN A
Rt {4t FE R

1.1 FE4S

Iﬁi

E3Z

l}

N
= BE
EREITSH,

\

BIEDFEBRFEERS
1.1uA @3.0V DeepSleep+RTC &=, RCL i&1T, 10. SRAM UK FERMIERF
0.48uA @3.0V Stop 1=K, FrBMTHIELE, 10, SRAM IR FFHRHIERF
127uA/MHz @3.0V @32MHz Active #&3
3.7ps HIRAEARMEEE R Gt
{RTh#EESR LPTimer, LPUART, RTC. WDT
& ROSC/LDO/POR, T % &#f%/LDO/E i B&

ATEF
32 {iL ARM Cortex-M0+, HREGimeEM 32MHz
BA R HAfE {55k sk 2%

0 FAHAEIE @0~32MHz
#8483 = 1.11 DMIPS/MHz @Dhrystone

R
16KB SRAM
64KB FLASH
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Sector X/)v: 512B, X #: 20,000 )%
HIRRTERTE: 100 £ @F&

R
SRR &R 4MHz ) 24MHz
SMEREIE SRR 32.768KHz
AR EIRATSH 32MHz
M ERRIRET S 32KHZ

I
19121 1Msps ADC %:#8, BB 8iBiE
1 MEEBRARE
=ANEEREE

EREQ
2 % UART 0
1 BRETH#E LPUART &0
2 BB/ SPI #E0 (&R 16Mbps)
18 QSPI#0 (ZH®Es%k. Wk, MUzk)
188 12C #0O
1 % CAN #0

ERTER
3N 16 B A Timer ZHEFMIAEIR. PWM it
3 1 16 LR IhEE LPTimer 323% PWM 46
1 MEINEE RTC ERY/AT83E
14 32 (RINFEB 1A WDT, RIS A/H#i
1410 (LB O&I1R WWDT, RIS/ ET

Buzzer Hn8ae
i S ER FNAR M BT B B

GPIO BN HimO
35 MEB AN/ L E
X EROB/E P R R
16/8mA FILIRENEE AL B
RETRE
BAEb#RIZ T, BhLE eFlash 2 FR# 8 EX
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- CRC16-CCITT #B#ia B AR iR
- {REERMN LVD

- HHEEMLVR, BHREHIET

- HRNG @ EREH B A & 23

- 16 FHEBE—TRFSIS ID

FERSSH

- TIfEHJE: 1.8~55V

- TI{EIRE: -40~105C
- ESDFp#r: 8KV (HBM)

FHEXZH
M E Boot 5| S 2F % #F ISP, X #F UART T# (F[i&id Driver&Example\Example\FASTSTART
R B EF & FAST_START_ENABLE kikid Boot, SZILM Mian Flash RiR/ZE5h)

T IAP BN IR

JTAG->SWD #R L@/ T HIhEE
5c% SDK FF4 €1, EVB AL EMH

- BRFES
1.2  IheeERE
ARM®Cortex®-MO+ Interface
LVD JTAG->SWD GPIO X35
LVR DMA SPI x2
POR .
Timer QSPI
LDO GTIMER x3 LPUART
LGRS LPTIMERX3 UART x2
32MHz RCH e ——
sEhck el WDT BUZZER
VREE WWDT CAN
OPA
COMPX3 Security Memory
XTH HRNG 64KB eFlash
YTL CRC16 16KB SRAM
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1-1: R INREAERE

1.3 HFEHR

Analog Cirtuit
[ compoi2 | | VREF |
o—2DH M o o [ Por | [ b ]
| HSIrRcOsC | | HSEXTAL |
[ Lsircosc | | LsSeXTAL |
[ opa | | Lbo |
M /0
GPIO I:J * circuit
Digital
Circuit
—_ 12bit ADC
1.8~5.5V |4.7uF//0.1uF l
j— ° VSS ] ° &

1-2: ELIRHEE

d: BHBERBEE-—INEBER, AREARERIANERE
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2 ATEE%

21  #BhE

Cortex™ MO+&LIEES 2 32 M HIFE A7k Lk RISC 43285, Mk AMBA-Lite $Z O F#z & B & PHTEH
2 (NVIC). EHFBEHFIRINGE, FAILBUT Thumb 5%, H5HTE Cortex-M RIIFRE . LEREHAEE
52| 1.11Drystone MIPS/MHz. ERTIIAZIE#RT, Bt ERFIEEREE N BB FKIESTER (IPC)
BEFEE Flash ITRIMABRAKLE, BANT HREFEFEIAR. Cortex MO+ IERLEEZFHEES Keil
& IAR ik 38 .

2.2 TEHH4

ARMvV6 M Thumb
Thumb/Thumb 2 AR

ARMV6 M 387 24 {i SysTick ERTEE

32 [uRE T ERR

RGHEO X/ (ittle-endian) #3Eifia)

JERAT R BT Y P BT AL EER RE

i, FhE SN BIEN S B EARATE © FTHK 42 1L SR IS T 745 A T SC IR Hh T AL FE

C RARF_#HFEONEEESER (C-AB). ARMV6 M BIHER 2 iFF AER L C mEscIh
AL IR

ERUMREE (WF) S5EHMEE (WFE) ESHENKIIEMNKIRIRR, siE M PENRHARRER
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23  IhEEiEE

Cortex-M0+ components
Execution Trace Interface
¥ 3
Cortex-MO+
ortex: processor + Debug
Interrupts | Nested ;
P Vectored Cortex-M0+ iBreaarf{fomt
Interrupt  |=P processor (=P watchnoint
» Controller core unﬁ
(NVIC)
F 3 A F 3
vy Vv A\ A Y
1Debug
+Wakeup » IMS!T'OW . ipebugger P Access Port
protection unit interface
Interrupt (DAP)

Controller (WIC) A A 4

v A 4
Bus matrix

A A

A\ A A/ A 4

AHB-Lite interface 1Single-cycle 1Serial Wire or
1 Optional component to system 1/0 port JTAG debug port

2-1: Cortex-MO+4bIE2E TH REAE &

\/7)

2.4 RNEEESRA

Cortex-MO+4 1B H 7 R3AN T :

RO
R1
R2
R3
R4
R5
R6 General purpose registers
R7
R8
R9
R10
R11
R12 ) (
SP (R13) ——» |
LR (R14)
PC (R15)

Low registers

High registers Banked stack pointers

-
Active Stack Pointer PSP | | MSP |

Link Register

Program Counter

PSR
PRIMASK
CONTROL

Program Status Register
Interrupt mask register
Control Register

Special registers

& 2-2: Cortex-MO+ByZ 725340
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PF

RYELE (SCU)

3 AR%GBECE(SCU)
3.1  HuhbAREt
= 3-1: &Rt 5

HRZ HEE K
FLASH | UM3213A | 0x0000_ 0000——0x0001_0000 64kBytes
EFC 0x0110 0000——0x0110_0400 1kBytes
QSPI(Reg) 0x0110_0400——0x0110_0800 1kBytes
SRAM1 0x2000_0000——-~0x2000_3000 12kBytes
SRAM2 0x2000 3000——0x2000 3800 2kBytes
ICACHE(WAP) 0x2000 3800——0x2000 4000 2kBytes
ICACHE(TAG) 0x2000_4000——0x2000_4400 1kBytes
ICACHE(REG) 0x2000_4400——0x2000_4800 1kBytes
UARTO 0x4000 0000——0x4000 0400 1kBytes
LPUART 0x4000_0400——0x4000_0800 1kBytes
SPIO 0x4000 0800——0x4000 _0C00 1kBytes
GTIMERO 0x4000_0C00——0x4000_1000 1kBytes
LPTIMERO 0x4000_1000——0x4000_1400 1kBytes
RTC 0x4000 1400——0x4000 1800 1kBytes
CRC 0x4000_1800——0x4000_1C00 1kBytes
ADC 0x4000 1C00——0x4000_ 2000 1kBytes
SYSREG(SCU) 0x4000 2000——0x4000 2400 1kBytes
WDT 0x4000_2400——0x4000_2800 1kBytes
LPTIM1 0x4000 2800——0x4000 2C00 1kBytes
LPTIM2 0x4000 2C00——0x4000 3000 1kBytes
UART1 0x4000 3000——0x4000_ 3400 1kBytes
GTIMER1 0x4000 3400——0x4000_ 3800 1kBytes
GTIMER2 0x4000 3800——0x4000 3C00 1kBytes
WWDT 0x4000_3C00——0x4000 4000 1kBytes
GPIOA 0x4000_4000——0x4000 4400 1kBytes
GPIOB 0x4000 4400——0x4000 4800 1kBytes
GPIOC 0x4000 4800——0x4000 4C00 1kBytes
GPIOD 0x4000 4C00——0x4000_ 5000 1kBytes
GPIOE 0x4000 5000——0x4000 5400 1kBytes
12C 0x4000 5400——0x4000 5800 1kBytes
SPI1 0x4000 5800——0x4000 5C00 1kBytes
CAN 0x4000 5C00——0x4000 6000 1kbytes
DMAC 0x4002_0000——0x4002_0400 1kBytes

hRA V1.7 Copyright © 2024 [SHEEF (J7M) BRIDBIRAE 7



UM321xA F PFHf RGHELE (SCU)

3.2  BISMEE

CLK_SEL LF

XTAL32K
xTLax - LPUART/
clk32 i

WDT

\d

RCOSC32K RCL32K
(RCL)

LSCLK

RCLP(clk_1hZ
132768 Rclk_1h2)

PCLK
T

LPTIN

\

A

LPTimer

CLK_SEL Cord
NVIC/
SWD/
RCOSCeaM | RCHOAM oy v . sysclk | HCLK DIV HeL K SysTick

(RCH) | 234 g = el /1,2,4,8163 FLASH/

2,64,128 AHB SRAM/
™ DMAC/

XTH A-2aM > QSPY
CACHE

CLK_SEL HF \L MO+/AHB

Y

\

GPIO
APB ADC/
Peripheral UARTO/
UARTLY
GTimer/
12C/
RTC/
CRC
SPO/
SPi/
CAN/
LPUART/
LPTimer/
WDT/
WWDT/
HRNG
SYSREG

»| PCLKDIV PCLK
/1,248 APB

A

3-1: EHHPRIRIEE

B V1.7 Copyright © 2024 [ TH4EEF (1) BHERRAT 8



UM321xA i PF i RGHELE (SCU)

3.3 HehikEF

SR B R G IR -

32MHz S5 E M ERRTHh RCH, 1EARSRTHIE,

AM~24MHz HISMER &R XTH, 1EARGRT IR,

32kHz HIPIERETHH RCL, {ERRINFERTSH, RI{EARSRT IR,

32.768kHz HIMNERERHR XTL, EERZH RTC ZRIETH, HAT{EANRGATHIR.

RETERA AR, RARER#S X, BEAE RSiEH 5785 0(SYSCTRL0)[14:12]fi CLK_SEL,
CLK_SEL_HF #1 CLK_SEL_LF RiZF ARG HHIKIFE. KRB TRMAR:

*® 3-2: RGAMIESE

A w0 DN E

CLK_SEL CLK_SEL_HF RGRTEhRIR
0 0 RCH
0 1 XTH
CLK_SEL CLK_SEL_LF RGHTHhRIE
1 0 RCL
1 1 XTL

3.4 E{R

BEBSAINENERE, 8% POR 21, RESETN £1i, WDT £, SOFT_RESETN &1, &Rk

£, LVD €1, LOCKUP £fi. EFEFINTR:

& 3-3: ZGEMIR

S 3%

RERHEHL POR EEEE ML SRR

LVR &1

RESETN £1i £ {iIf& CPU DEBUG B85 T A
LOCKUP £1i

LVD &1

WDT Sk EFCFIOHEXLUIIMNIH EIZIE
WWDT

SOFT_RESETN

FIRRE L BT IP HRIR

341 A POR LHEH

MEB LB ELL PORN: THEHGEMENTH,

WRAS V1.7 Copyright © 2024 SEEF (IH) BROBIRAE 9
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3.42 LVRE(fI
LVR EfI: TEEEREANGH.
3.4.3 RESETN &1

SNERE L RESETN £{if& CPU DEBUG 1Z3ESMIENGH. £ RESETN EAURESE, SHRAILUE
& SWD ##[0. RESETN &M LESEREEIAMEAINIBENL, BRI HEXHAIMERELLINGE

3.4.4 WDT S

B TRERNIRELRR EFC 10 EXINIENR PR, REABRBURE.
YR ARREBMEILBIEAR, BIRMENREN. ZEMNLEARGTTEAESHIIT, THERIT
HiEAT. 72 CPU &F HALT RK7SHT, WDT RIEHH#, T+ EES.

345 WWDT &1
1M EFC 10 XL EIBIE,
3.46 SOFT_RESETN £{iI
WEMAGTE. RETUBISHREMER, RS EFC 5 10 XS E.
347 BRBHEN
RSN, BTSSR,
348 LVD E{iu
LVD &1k EFC 70 10 XIS H EIZLE.
3.4.9 LOCKUP £fi

W ARGELE & 4 F)X HardFault Bf, CPU £ N\ LOCKUP K%, RHE <S4 LOCKUP £1%.LOCKUP
S iIf& EFC MR EIZEE.

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 10
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3.5 (RIhFEERR

SRBRESILERENRIN, ATEERSARBERERE, RE=ZMEINFEERX: KK (Sleep) HX, RE
KB (Deepsleep) R FFIL (Stop) &K,

HERRIERXT, CMO+HZFLETAE, RETUTAIEINEE. HEIMTFIRRITHFEMATHREFRE. K
FREEXEH MO+15EHS WFI / WFE #XN, MEEEhEfRL .

FEARERZREERNAR, FHERT, CMOHEILET, SEMNMEILEIT, RIIFEHEEE
$ (LPTIMER. LPUART, RTC. WDT) HJLLUET. REKRERELLE CMO+AEA DEEPSLEEP
7558, SAEH MO+45EES WFI/ WFE #EN, MEZeh hirfk

FIEERT, SRMHFAERMIELTT, RELEASITHER, —PNERRELETET.
EBREMESHY, 10 KKK, 10 hErHEYN, MEFEFSR, RAM # CPU BIRRFRSHIINE; =
IEEREL IR E SYSREG #ish STOPMODE_SEL #5731 CMO+AEBH) DEEPSLEEP F1F:5, A&
i MO+45E#54 WFI / WFE # N, MiERSAEIRIT GPIO B SPMiEEs) 18T LPTIMER SRS 5 Bkodit 2
= FR TR .

BRI T R
* 3-4: [EIELER
B | stk HENEH Rt
CPU AW KR | 1 AREBRE, xmastgmy |1 QOENHTELERE
(FL#E NVIC), WIC B, BT R S SN ch B A 42 38 [ S £
SICP I RRER SRR | BAOHER. 2 RN RERERERRG

. 4= EA
FEIRRE 2. ${T WRIWFE 52 3. WEHITREES.

1. WRE|EFE, KASINIIER

CPORBAME  aysn, in g TmB domhe

1. CMO+#&M B sk EH %

(BF& NVIC),WIC - 4,
Deepsieep | TR SRR |, o o oos 1 i |2 BTSRRI
XA, EERE| T ? B

DEEPSLEEP &2,
3. 4T WFI/WFE $5%.

1. RIEFEE,RE I0OMEEsE | 1. MNP 10 MESHRREE

RCLRZIT 3. WEMITREIES.

LPTIMER MeE2RY 5214, LPTIMER #i#&H .
2. % B CMO+ A I BV |2. CMO+&ME 10 Mg 14 h
se kT s i
Sop | xR || OLEPSLEER B, 87k LPTIVER Jjiitohif
STOPMODE_SEL &% 3. HENFREBRSIEFE P EH
s, RME,
4. 1T WFI/WFE $55. 4. BRERITREES.

R INFEAR T AYFE N FOMREE 52 (AR 2N T -
Sleep, Deepsleep, Stop #RHNEZHEFEIRE SCB->SCR FFsE, HA WFIWFE; =Hi1ER
HMREEA Rl e R mE PN EEHLE.

Sleep X T, AEBEIEF$ RCH (32MHz) FIAEMKIERHP RCL (32K) RAXHA, RERG %

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 1
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FR TR AT AMREEIR U

Deepsleep #23:X T, RCH BJ#hkF 7T, RCL Bf#hETAE, FALARBILETE RCL (32K) BT$hiRAYIR
BRI WDT. RTC. LPTIMER. LPUART RJLL=4 RETRREEIR i, LAK GPIO BBEAIEIR, AILAE
Fort $hiE S T P4 R TR ERR

Stop AT, FTARHIEXE, REEET GPIO BFALBIEN, FETATHER T =% hHiRzR
S E BT LPTIMER MRS 5 Bkod i+ 4 = 4 h AR EE IR H

3.5.1 Sleep &5

N sleep HBHILE :
SCB->SCR By bit2 BEE 4 0
A WFI/'WFE #N sleep 3%
MREE SR hETRREE.

3.5.2 Deepsleep &5

# N Deepsleep #Ri&E, THEIL PA3 EHME R RS F 5 @A AL B iz
Bt B SN EHE LR BT 5 HI Z 7788 PERI_CLKEN, 3TFF GPIOA B4,

it BSMNEIHRIR S (5] % 7788 PERI_RESET, GPIOA&EFETIE.
fit E GPIO_DIR &F758%, PA3 AfiN.

Bt E REG_GPIO_IEN &7F88, 1k PA3 Fiff.

A& GPIO_IS FHfFss, MARNABTME.

BLE GPIO_IEV &FfFss, KETHML.

BLE GPIO_IC FFd%, ARk PA3 HHEIRTS.

Bt E GPIO_IEN H77%, 8L PA3 .

75FR GPIOA Hlifi, f£RESMER GPIOA Hilf

10. SCB->SCR By bit2 it E H 1.

11. HR WFI/WFE # X\ Deepsleep 13,

MEEL& M : WDT, RTC. LPTIMER. LPUART (XTL BHfEIERT) SBiREE, GPIO PA3 FrlfIRHE.

© ©® N o g A~ W Ddhd PR

3.5.3 Stop &R

#N Stop #ERIEE, TELA PA3 EHMKE EAREE A 5)1EIA R &R iE:
1. BZE STOPMODE_SEL %7F#%, f#8E STOP mode Z1LRKX B
2. BLEIMEIHRRAHITHIZ 738 PERI_CLKEN, #T7F GPIOA R4,

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 12
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REHLE(SCU)

Bt E GPIO_DIR &1Fs%, PA3 AfiiA.

ficE REG_GPIO_IEN &F7F88, 21k PA3 Hlif,
BLE GPIO_IS FHfFss, MARNABTME.
L& GPIO_IEV &H7F88, KEFiLL.

AL E GPIO_IC FF#%, &R PA3 FhHTIRZS.
AL E GPIO_IEN FFa%, f£#¢E PD3 Hlif.

10. &Rk GPIOA Hhlff, {£&ESMER GPIOA Hlff.

11. SCB->SCR  bit2 BLEH 1.

12. R WFI/WFE i# X\ Stop &%,

MBS : GPIO PA3 FRlfTIRHEE.,

3.6 REGHFEHR

© ©®© N o 0 A~ W

SYSREG (SCU) FHfFarHitilt: 0x40002000

Bl B SNEIEIR E (155 Z 7788 PERI_RESET, GPIOA &EF&# T1E.

#* 3-5: RGEHFERIIFE

W= e 9%
0x00 SYSCTRLO ARG IEHEERS O
0x04 SYSCTRL1 ARG IEHEFERS 1
0x08 SYSCTRL_PROTECT ARG IEHRIPEFES
0x0C OSC_CTRL BT 758
0x10 PERI_CLKEN SNEIREIRAT S F T RS
0x20 RESET_FLAG SRR EFRS
0x24 PERI_RESET SMNEER B AITHI T F RS
0x28 EXT _RESET _CTRL SNSRI FRS

im0 PA HEEELE HF28, REeshEREan
0x30 PPl POR E{iltE52

im0 PB INREEC E S 725, RAESNERELIFN
Ox34 . 5E° POR E{Tt 5772

i% 0 PC heeEL EFFEE, HeeshEpE i
0x38 PASSEL POR E{iltE5E

im0 PD DheeEL B S FE, RecshEpEfan
0x3C PD_SEL POR (it E75

in O PE IhEEBC E S 785, RAESNERELLFN
0x40 PE_SEL POR E{iltEHE

in O HIRACE HFes, REeIMBELLFI POR
0x44 PAD_ADS plriapus

in OIREhEE HECE FFES 0, REESMERELRLAN
0x48 PAD_DRO POR BTt 5772

imORFNEENECE S s 1, REEINEBE LA
0x4C PAD_DR1 POR Bl 728

wO LA ESER 0, REesMIRE LA
0x50 PAD_PUO POR E{Tit 5%

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 13



UM321xA i PF i RGHELE (SCU)
wE e 1%
wmO LR ESER 1, ReesIpE R
0x54 PAD_PU1 POR E{Iit 5%
wOTHRECESEEE 0, REesMpERLAn
0x58 PAD_PDO POR E{iltE5E
wOTHREESER 1, ReesMIpE R
0x5C PAD_PD1 POR STt 5752
O RaEEESEEE 0, REEINRELRIFN
0x60 PAD_ODO POR STt 5%
mOFRMEEESER 1, REEINERELAIM
0x64 PAD_OD1 POR STt 5775
In M ANRBE E S EEE 0, JAESNERELRIAN
0x68 PAD_CS0 POR E{Tit 5%
I AN BE ESERR 1, REEINERELAIM
0x6C PAD_CS1 POR {7575
ImOMANBCESEEE 0, REeshEpErn
0x70 PAD_IEO POR E{iltE 52
HOMANBESER 1, ReespE R
0x74 PAD_IE1 POR E{iltE 775
ImORRALESEFEE 0, REEsMEpERIAn
0x78 PAD_SRO POR BTt 575
iR IREAESER 1, ReesMIpERLAn
O0x7C PAD_SR1 POR E{IlkE 52
0x80 IOCTRL_PROTECT 10 = HIRIP & fF e
0x84 LVD_CFG LVD #Z#I 5 735
0x90 EXTRST_SEL INERE Lim IR FF e
0x94 STOPMODE_SEL FIE R EFETFRS
0x98 REMAP_ADDR REMAP Z 1725
0x9C VECTOR_OFFSET rh Ik [5) 2 Hb it ERRET B 7 25
0xA0 HRNG_CR REH T IS 725
OxA4 HRNG_SEED FER M FEHFS
OxA8 HRNG_DATA FEH BB IES 7
OxAC BUZER _CR NS SRITHIF F RS
0xBO LVR_CFG LVR iZ#I 5 5725
0xB4 VREF_CFG VREF 1457738
0xB8 XTH_CFG XTH #5415 1788
0xCC VREF_STATUS AEEERTS T FER
3.6.1 HRLHIF7ESE 0/ SYSCTRLO ({K#: 00h)
EbiF | AR B | E01E | #k
31:30 | RSV - - =88
ARAS V1.7 Copyright © 2024 [ HEBTF (J-M) BRHERAS 14
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RYELE (SCU)

Ee4s

B

EifE

ik

29:27

CLKOUT_SEL

RW

PC2 {EARTehsgi th AT, At £
000: HCLK_OUT (ER%Zihtsh)

001: XTH &iRET5h

010: RCL Atéh

011: XTL B4

100: PCLK_OUT

101: RTC_1Hz

110: RCH_DIV

26:24

CLK16M_DIV

RwW

RTC 16.384M 414357 :

01: RCH 0 XTH £33 i3 fE HIRT$h = 5350
10: RCH #1 XTH &3 i&F R RIBT 30 = 4355
11: RCH #1 XTH £33 1% £ 5 #9857 4350
A HALAEESA 00

23

RSV

&8

22

LPTIMER_EXTIG_SEL

RW

LPTIMERO #J EXTIG (JMipft%) 155 KRk
FES:

1: EXTIG kBT RTC Y 1HZ B $hig i

0: EXTIG kB THMARSI R

21

LPTIMER_LPTIN_SEL

RW

LPTIMERO #J LPTIN (SMEREFSHEN) 553K
RIEERES:

1: LPTIN 3kEF RTC B9 1HZ Bhigi

0: LPTIN Sk BF4MER5| A

20

DMA_C7HS_GOGT_SEL

RwW

DMA £t MEFIESEE:

1: i£3F GPIOO0 W Ei{E S1E A B EN DMA )%
HIES

0: i%# GTIMER #J TIMERO Byl 21ER B
%) DMA #1155

19

DMA_C7HS_EN

RW

DMA -t MEFESERE. HFREILAE,
GPIOO0 3 GTIMER ByH K5 SR LAZ 5 DMA
.

1: {FgE

0: A fERE

18:17

RCH_DIV

RW

RCH B3R o ST B AL :

01: —4%m

10: =95h

11: 445350

E: HAIAREESA 00, S 00 B A= 950

16

SWD_WACK_EN

RwW

#%E$%& ULINK & JLINK /5, 7£ DEEPSLEEP 3
& STOP ##A T, MEERGRYIERENL :

1: EERFHT, A NMIREIREE RS

0: A LARRHT, THREERS

15

Wakeup_byRCH

RwW

1: M Deep Sleep MifiZf5, system clock Kig
79 RCH, [REBT$#hers{Fae

0: M Deep Sleep M:fEfS, XL system
clock kiR

14

CLK_SEL

RW

ARG PhRIRIREE -
0: =iRATsh CLK_SEL_HF
1: {RiEAT$h CLK_SEL_LF

WA V1.7
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RYELE (SCU)

Ee4s

B

R

EifE

ik

13

CLK_SEL_HF

RwW

0: SSNET LR AEREIERRS 9 RCH
1: SSRT Rk IR SRR $h XTH

12

CLK_SEL_LF

RW

0: {RYTAT SIS IR RIERRAT 3 RCL
1: {RSAET SRk S AR ARIER AT $h XTL

11

RSV

*HE

10:9

PCLK_DIV

RwW

PCLK 434 #% :
00: HCLK

01: HCLK/2
10: HCLK/4
11: HCLK/8

8:6

HCLK_DIV

RW

HCLK 53 $iik £ -
000: SystemClk
001: SystemClIk/2
010: SystemClk/4
011: SystemClIk/8
100: SystemClIk/16
101: SystemClk/32
110: SystemClk/64
111: SystemClk/128

5:4

RSV

RHE

XTL_EN

RW

SMNERR IR SRR XTL {EREITH -
0: X[ 1: {EgE
I EH e R AER POR FISMEREMIE L.

RCL_EN

RW

AR IR T4 RCL fEBEISHI :
0: XM 1: {F&E

XTH_EN

RwW

SMNEREIR SRR XTH {EREIEH -

0: X[ 1: {EgE

E: HERLHN DeepSleep, HtEERAHEBE)
X, HWAIEFREREER POR MNP ERE
Ao

RCH_EN

RW

A SRR RCH [F8EES

0: XxH 1: {FaE

E: HERLHN DeepSleep, tEERAHEBS)
Ko

WA V1.7
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UM321xA i RF} RYELE (SCU)
3.6.2 R4GIEHIFESE 1/ SYSCTRL ({§F%: 04h)
EbdF | BER B EOE | #d
31:10 | RSV - - 5324
XTLRTRM {55 & . BUAER 2b01, AR
9:8 XTL_RTRM RW 1 Ei&g.
B 72 R e POR FISNERERIE 4L .
7:2 RSV - - {REG
ShER XTL B shig N 3551 -
1: XTL i Etgh A PAO $I
0: XTL #HAdshASIRSTE
! EXTL_EN RW- |0 o fEF PC3 MARTEHA, TRE
SYSCTRLO.XTL_EN # 1.
B 72 R e POR FISNERE RIS 4L .
HNER XTH S NITH -
1: XTH B8 PC3 SN
0: XTH #iE 4P RIR~Z 4%
0 | EXTHEN W10 SEe (2R PAQ MINRTHES, TRE
SYSCTRLO.XTH_EN # 1.
S FEEH el POR fshERE RIS AL
3.6.3 REiIEHIRIPEFFE/ SYSCTRL_PROTECT ({##: 08h)
EeiEx | B B | S6E | #R
27782 SYSCTRLO #1 SYSCTRL1 S{R$FEIEHIZ
B, BB ERS 0XASA5 5A5A, BiiEHER
SYSCTLO #1 SYSCTRL1 S {FhE. AHSHESRTS
HibE, XHAENMNSFEE. SYSCTRLO 3k
31:0 | SYSCTRL PROTECT |RW |0 SYSCTRL1 HEHREERRE, BIINEFESEE)
KA
BN 2 778818 E] SYSCTRLO #1 SYSCTRL1 B
B BFERERS.
0: BkiFge; 1: EELREHRE.
3.6.4 HIehiEdIS7E8% OSC_CTRL (f&#: 0x0Ch)
EEiF | AR B | E6fE |k
31:29 | RSV - - E3=41
%% )\ DEEPSLEEP/STOP #&=(Mefig, CLK 4411
28:16 | WAKP_delay RW | 13°'h138 | Rf[E)ERT. k& FRrVATE)A R G A fhitEAv AT E
HA.
15 RSV - - E3=41
BRA V1.7 Copyright © 2024 [ EH4EBF (M) BHEIRAS 17
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RGHELE (SCU)

Ee4s

B

R

EifE

iR

14

XTH_stable

SNEREIRATER XTH F2 EFRRNL :
1: KR XTH BELRE, AT AERE B {E
0: &R XTH RIZE, NALABAIAREER{E A

13:12

XTH_startup

RW

2’b10

HNEREIRATE XTH & E R a)1E+%
11: 65535 N EIHA

10: 32768 NEHA

01: 16384 N EHR

00: 4096 /EHA

11

RSV

RHE

10

RCH_stable

MERERAT$H RCH F2 EARAR{L :
1: KR RCH EZTRE, AJLAMMIRREEER
0: 3R RCH R18E, NAJLAKMEREBEMER

9:8

RCH_startup

RW

00

RER =R RCH #2 E Ffja) i 8% -
11: 256 NEEA

10: 64 MEHA

01: 16 NEHA

00: 4 NFAHA

RSV

*HE

XTL_stable

HNERRIRATSh XTL R E AR «
1: REXTL BELIRE, WA AEREERER
0: K3 XTL RT2E, AAJLAMEAIERE BRME A

54

XTL_startup

RwW

2’b10

HNERE R AT 5 XTL %2 2 Aehja) k4% «
11: 32767 M EHP

10: 16384 NEHA

01: 4096 1NEHA

00: 1024 /NEIHA

RSV

=&

RCL_stable

AR EKIRET 8 RCL 2 EFRAEL:
1: K&FRCL BLTRE, ATAKABPRHEEEN
0: X% RCL RIZZE, T AILAAIERE HIER

1:0

RCL_startup

RwW

00

REREIEATEP RCL F2 ERTIE)IEHE :
11: 256 NEHA

10: 64 {EHA

01: 16 MNEHA

00: 4 1NEHA

3.6.5

SNEESRET$h % 7788/ PERI_CLKEN (f%#: 10h)

EE4F

B

=43

siE

ik

31:29

RSV

=&

28

GPIOE_CLKEN

RwW

0

GPIOE #&iRBTsh{EfE
1: fE8E 0: XM

27

RSV

=

26

CACHE_CLKEN

RW

0

CACHE #RiRE$fE8E
1: {£&E 0: XM

25

WWDT_CLKEN

RwW

0

WWDT #RERAT$h {5 58
1: {E8E 0: XM

WA V1.7
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UM321xA F RYRE (SCU)
Eeds | BR Bt | E(fE | #d
Ty
24 CAN_CLKEN RW |0 1C:AT£§;;E? fjgfﬂ ﬁ;
23 QSPI_CLKEN RW |0 ?Szg?iﬁgﬁtigj:
22 DMA_CLKEN RW |0 ?:'V'% ?ﬁgﬁfﬂ; i:
21 SPI1_CLKEN RW |0 ?lei?%ﬁif;% j:
20 |EFC_CLKEN |RwW |1 fF? gigj?fq;%ﬁb ]
19 GPIOD_CLKEN |RW |0 ?:PEE@);??QE;E i:
18 GPIOC_CLKEN |RW |0 ?:P;;g;?fz‘;ﬁ i:
17 GPIOB_CLKEN |RW |0 ?:P;;Z;z?%ﬁ;j%ﬁi:
16 GPIOA_CLKEN |RW |0 ?:P '1%;;%0 ;ﬁ%ﬁ;l% z% 4t
15 | 12C_CLKEN RW |0 '12:0 Egéwgf"’g%b b
e

14 ADC_CLKEN RW |0 {I"P?E*%*ﬁ%fgﬁ%iﬁﬁw &t
13 RTC_CLKEN RW | 1 TT? g?g*g?f;’gfﬂ ﬁ;
12 WDT_CLKEN RW |0 \:\CD&?JSEIWEE:; j:
11 CRC_CLKEN RW |0 ?ﬁ?ﬁ?@?’i@m ]
10 UART1 CLKEN |RW |0 ?f?;{;;? *zf;ﬁ ﬁ;
9 GTIMO_CLKEN |RW |0 ?T'EZE *fi?%lﬂ% ﬁ:s
8 LPTIMO_CLKEN |RW | 0 'fﬂgﬁ?ooti ;ZEW? 3
7 RSV ) 3 R

TR Ty
6 LPTIM2_CLKEN |RW |0 %f’zgﬁzﬂoﬁf}ﬁi‘ﬂfﬂ‘ﬁ i:
5 LPTIM1_CLKEN |RW |0 'fﬂ;"é%?otiﬁigjfﬁ BE
4 SPI0_CLKEN RW |0 1SPI10§ 1‘; 9;?:;1;% ]
3 GTIM2_CLKEN |RW |0 ?T'Ez 52 ’l(‘)i%;?%q:ﬁi:
2 GTIM1_ CLKEN |RW |0 ?T'Eeﬁ ; ’l(;i 9%;?%411% ,5:
1 LPUART CLKEN | RW | 0 :TL@;T fﬂigﬂfq’ﬁ BE

B V1.7 Copyright © 2024 IS#EBF (M) BHBRAT 19



UM321xA i PF i RGHELE (SCU)
Eeds | BR Bt | E(fE | #d

UARTO #R3RATEhfEBE
0 UARTO CLKEN | RW 0 1. 158 00 20

3.6.6

S (iFRiRE 58/ RESET_FLAG (fs%#: 20h)

Eeds | BER

B

iR

31:8 RSV

EhfE

RH

7 SYS_RESET_REQ_FLAG

R/W1C

CPU EfLK7%.
.

1: Cortex MO+ REZEMASE

0: kENLE

It R E# PORN Fn4hE8 RESETN &
i1, 51350

FERRHVIRILTE

6 LOCKUP_RSTN_FLAG

R/W1C

CPU L EALRTES. FEREMELH
BB

1: Lockup B %%

0: TEMNEYE

e R gE# PORN Fn4h &8 RESETN &
fir, 510

5 LVD_RSTN_FLAG

R/W1C

REBEEMRTS.
%38

1: LVD Efuk4%E
0: REMNAYE
L R gE#E PORN #1538 RESETN £
fii, 510

FEEAIAEILINE

4 SOFT_RSTN_FLAG

R/W1C

B EARES.
38

1: 5 REMAP_ADDR &5 2#
SOFT_RESETN firg{i% 4%

0: REMNAYE

It R BE# PORN F14h 28 RESETN &
fii, 51%0

BERARLAE

3 WDT_FLAG

R/W1C

BINREARE,
B

1: WDT Efu%4
0: TEMEE

It A LB PORN F05MEB RESETN &
fi, 5150

FBEEAIAEILINE

2 RESETN_FLAG

R/W1C

SNERE LIRS o
%38

1: IMNBENELZE

0: kENLE

A R gE#E PORN B4, 51350

BERMARLE

1:0 RSV

R

Note: XLtZFH 723 R E#H PORN &1L

WA V1.7
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UM321xA F P F#ft

RYELE (SCU)

3.6.7 SPEIERE(IIZHIF 788/ PERI_RESET (fw#: 24h)

EE4s AR Bt | S | #d

31:29 | RSV - - =E8 _ S

28 | GPIOE_RESET RW 10 ?:Plééﬁﬁi%ﬁa:ﬂgi%at'gmm
27 RSV - - =88 _ S

26 | CACHE RESET RV ff\%lé%ii%gggﬂ%@mﬁ
25 WWDT_RESET RW 0 \:\CWED%?%EJ:M%;;&%?EWW&
20 RSV - - RE

19 GPIOD_RESET RW |0 ?:P'I%E%Ei%fﬁ% T E R
18 GPIOC_RESET RW |0 ip';g;i%%%;%%?@mﬁ@
17 GPIOB_RESET RW |0 ?:PIEE%%%%){?%%&&%E&%#&
16 | GPIOA_RESET RW. |0 ?:Plggﬁ%iﬁgiﬂ%@mm
15 12C_RESET RW |0 '12:0 f%?%?iff“& it ,f PR
13| RTC_RESEI RW 1 T:T?fz&%f%im*ﬁmm
12 WDT_RESET RW |0 \:\CD;%%?%EF%&%%E&%@
" CRC_RESET RW 0 o %@%ﬁ%ﬁ%ﬁ%?ﬁ@%
10| UARTT_RESET RW 10 ?Agéﬁﬁﬁ ?éiiaﬁgmm
o |oTmomessT  |Rw o | s
8 LPTIMORESET  |RW O T ERT{E o BT ERS
7 RSV - - =88

6 LPTIM2_RESET RW |0 ';?Tg%gﬁi%:g%ii$§&%§
s |wrwiReseT Rw o | R e s
B V1.7 Copyright © 2024 [ TH4EEF (1) BHERRAT 21



UM321xA B PF RYELE (SCU)
B Bt |SfE |&X
SPIO 14| EHER E (1 E EE
4 | SPIORESET e 1: EBTHE 0: BT SRS
GTime 2 #&EIRE ([ {F&E
3 GTIM2_RESET RW— |0 1. EETIE 0: fBHRATFERKA
GTime 1 IR E L {FEE
2 TIM1 RESET RW e SR
GTIM1_RES 0 1. EETIE 0: fBHRATFERKA
LPUART #&83E ([ {F &E
1 HPUARTRESET  |”W|° 1: EBTE 0: MBAT SRS
UARTO 1&5R B (i fEae
ARTO RESET RW e SR
0 UARTO_RES 0 1. FETH 0: EHRAFERRE
3.6.8 SMERELLENIEHIZ 78 EXT_RESET_CTRL (fs#: 28h)
tis | B Bt | SfE | #k
31:1 RSV - - =88
INERE (DR R BE L
0 EXT_FILTER_EN |RW |0 1: INERE LR R
0: HNERE LR 2ELE
3.6.9 im0 PAIhHEELEF 785/ PA_SEL (fs#: 30h)
b & Bt | S ik
31:27 RSV - - =&
=0 PAG THBE% IR
3’'b000: GPIO PAG
3'b001: GTIM2_CH
3'b010: UART1_TX
26:24 PA6_SEL RW | 3'b000 3'b011: SPI0O_CSNO
3'b100: LPUART_TX
3'b101: RTC_FOUT
3'b110: COMP1_OUT
3'b111: RTC_TAMP1
23 RSV - - =88
] PAD IGEEIE
3'b000: GPIO PA5
3'b001: GTIM1_CH
3'b010: LPUART_TX
22:20 PA5 SEL RW | 3'b000 3'b011: UART1_RTS
3'b100: SPI0O_SCK
3'b101: LPTIM1_IN
3'b110: SPI1_CSN1
3'b111: SPI1_MI1
19 RSV - - =&
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RYELE (SCU)

EEts

R

R

EfE

iR

18:16

PA4_SEL

RW

3’b000

i 0 PA4 TheEixiF

3’b000:
3’b001:
3’b010:

3’'b011:

3’b100:
3’b101:

3’'b110:
3’b111:

GPIO PA4
GTIMO_CH
UART1_RX
UART1_CTS
COMPO_OUT
RTC_TAMPO
LPUART RX
LPTIMO_IN

15

RSV

RH

14:12

PA3_SEL

RwW

%0 PA3 ThEEIEFE

3’b000:
3’b001:
3’b010:

3’b011:

3’b100:
3'b101:

3'b110:
3'b111:

GPIO PA3
UARTO_TX
12C_SDA
SPI0_MI1
LPTIM1_OUT
QSPI_MOSI
UART1_RX
SPI1_CSN1

11

RSV

R

10:8

PA2_SEL

RW

50 PA2 Theeikz

3’b000:
3’b001:
3’b010:
3’'b011:
3’b100:
3'b101:
3’'b110:

3’b111:

GPIO PA2
NC
UART1_RX
UARTO_RX
LPUART_RX
12C_SCL
I2C_SDA

NC

RSV

R

6:4

PA1_SEL

RwW

im0 PA1 THhEEIEFR

3’b000:
3’b001:
3’b010:
3'b011:
3’b100:
3’'b101:
3'b110:

3'b111:

GPIO PA1
SPI1_MI1
SPI0_MOSI
LPTIM1_EXT
UARTO_RX
GTIM1_CHN
LPTIM2_OUT
QSPI_CSN

RSV

R

2:0

PAO_SEL

RW

i 0 PAO TheEk#E

3’b000:
3’b001:
3’b010:
3’b011:
3’b100:
3’'b101:
3’'b110:

3'b111:

GPIO PAO
GTIM2_CHN
RTC_FOUT
SPI0_CSN1
COMP2_OUT
LPTIM2_IN
UARTO_RX
QSPI_SCK

WRAS V1.7
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UM321xA F P F#ft

RYELE (SCU)

3.6.10

i PB LhEEAC E&F 588/ PB_SEL ({8#: 34h)

EE4F BFR

Bt

SufE

ik

31 RSV

RH

30:28 PB7_SEL

RW

3’b000

#% [0 PB7 ThiEEE
3'b000: GPIO PB7
3'b001: SPI0_SCK
3'b010: LPTIMO_OUT
3'b011: LPTIM2_EXT
3'b100: RTC_TAMPO
3'b101: GTIM2_CHN
3'b110: QSPI_HOLD
3'b111: GTIM2_BK

27 RSV

*HE

26:24 PB6_SEL

RwW

3’b000

im [ PB6 IhggixF
3’b000: GPIO PB6
3’b001: LPTIMO_IN
3’b010: SPI1_MOSI
3'b011: SPI0O_CSN1
3'b100: GTIMO_CHN
3'b101: RTC_STAMP1
3’b110: COMP2_OUT
3'b111: QSPI_SCK

23 RSV

*H

22:20 PB5_SEL

RW

3’b000

im0 PB5 IfEikF

3’b000: GPIO PB5

3'b001: GTIM2_CH

3'b010: SPIM1_MISO/SPI1_TRI_MO
3'b011: SPI0O_MI1

3’'b100: UART1_RTS

3'b101: GTIM1_CH

3'b110: LPTIM1_OUT

3'b111: GTIM1_BK

19 RSV

=&

18:16 PB4_SEL

RW

3’b000

[ PB4 ThEE%F
3'b000: GPIO PB4
3'b001: SPI0_MOSI
3'b010: COMP1_OUT
3'b011: UART1_CTS
3'b100: SPI1_MOSI
3'b101: LPTIMO_OUT
3'b110: CAN_TX
3'b111: QSPI_MOSI

15 RSV

R
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UM321xA F P F#ft

RYELE (SCU)

EEts

R

R

EfE

iR

14:12

PB3_SEL

RW

im0 PB3 Thaeik#E

3’b000: GPIO PB3

3’'b001: SPI1_MISO/SPIM1_TRI_MO
3’b010: COMPO_OUT

3’'b011: LPTIMO_EXT

3’b100: CAN_RX

3'b101: RTC_STAMP1

3’'b110: LPTIM2_IN

3’'b111: GTIMERO_BK

11

RSV

RH

10:8

PB2_SEL

RwW

im0 PB2 IfgeikiF
3’b000: GPIO PB2
3’b001: SPI1_SCK
3'b010: SPI0O_CSNO
3'b011: GTIMO_CH
3’b100: SPIO_MOSI
3’'b101: LPTIM1_IN
3'b110: GTIMZ2_CHN
3'b111: QSPI_HOLD

RSV

R

6:4

PB1_SEL

RW

500 PB1 ThESIRF
3'b000: GPIO PB1
3'b001: SPI1_CSNO
3'b010: GTIM1_CHN
3'b011: LPTIMO_EXT
3'b100: LPTIMO_IN
3'b101: LPUART_TX
3'b110: 12C_SCL
3'b111: COMP1_OUT

RSV

R

2:0

PBO_SEL

RwW

i% 0 PBO TheeksF

3'b000: GPIO PBO

3'b001: GTIMO_CHN

3b010: GTIM1_CH

3b011: UART1_RX

3'b100: BUZZER_OUT

3b101: SPI1_MOSI

3'b110: SPI0_MISO/SPIO_TRI_MO
3b111: LPUART_RX

3.6.11 ¥x[M PC LigEACE T 788/ PC_SEL ({"#: 38h)

Eb4F B B | E6{E Eip%
31:27 RSV - - =8
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UM321xA F P F#ft

RYELE (SCU)

EEts

R

R

EfE

iR

26:24

PC6_SEL

RW

3’b001

i 1 PC6 IIgEIEHEF

3’b000:
3’b001:
3’b010:

3’'b011:

3’b100:
3’b101:

3’'b110:
3’b111:

GPIO PC6

SWCLK

UART1_TX
SPI1_MISO/SPI1_TRI_MO
COMP1_OUT
LPUART_TX
LPTIMO_OUT

NC

23

RSV

RH

22:20

PC5_SEL

RwW

3’b001

%[0 PC5 IhEEEHE

3’b000:
3’b001:
3’b010:

3’b011:

3’b100:
3'b101:

3'b110:
3'b111:

GPIO PC5
SWIO
SPI1_SCK
LPTIMO_EXT
I2C_SDA
COMPO_OUT
LPUART _RX
NC

19

RSV

R

18:16

PC4 SEL

RW

3’b000

%0 PC4 ThaEkF

3’b000:
3’b001:
3’b010:

3’'b011:

3’b100:
3'b101:
3’'b110:

3’b111:

GPIO PC4
UART1_RTS
SPI1_MOSI
UARTO_RX
SPI0_MI1
COMP1_OUT
LPTIM2_EXT
QSPI_WP

15

RSV

R

14:12

PC3_SEL

RwW

%0 PC3 ThAEERF

3’b000:
3’b001:
3’b010:
3'b011:
3’b100:
3’'b101:
3'b110:

3'b111:

GPIO PC3
COMPO_OUT
UART1_CTS
BUZZER_OUT
SPI1_MISO/SPI1_TRI_MO
GTIM2_CH

UARTO_TX

LPTIMO_OUT

11

RSV

R

10:8

PC2_SEL

RW

i1 PC2 ThaeiktF

3’b000:
3’b001:
3’b010:
3’b011:
3’b100:
3’'b101:
3’'b110:

3'b111:

GPIO PC2
I2C_SDA
UART1_RX
COMPO_OUT
SPI0_CSN1
GTIM2_CH
LPTIM1_IN
CLKOUT
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UM321xA F P F#ft

RYELE (SCU)

EE4F R

Bt | S4E

iR

7 RSV

REE

6:4 PC1_SEL

RW |0

i[O PC1 TheEixi®

3'b000: GPIO PC1

3'b001: [2C_SCL

3'b010: UART1_TX

3'b011: COMPO_OUT

3'b100: SPI0_MISO/SPIO_TRI_MO
3'b101: GTIM1_CH

3'b110: LPTIMO_OUT

3b111: CAN_RX

3 RSV

RH

2:0 PCO_SEL

RW |0

%0 PCO IhEEEHE
3’b000: GPIO PCO
3’b001: SPIO_MOSI
3’b010: GTIMO_CH
3’b011: LPTIMO_IN
3’'b100: LPTIM2_OUT
3'b101: CAN_TX
3'b110: SPI1_MI1
3’'b111: GTIMERO_BK

3.6.12 s PD LiREBCE F7F 88/ PD_SEL (fR#: 3Ch)

EEtF BFR

ik

31 RSV

Bt | S

R

30:28 PD7_SEL

RW | 3’'b000

5 PD7 Ihaeiki®
3'b000: GPIO PD7
3'b001: UART1_TX
3'b010: SPI1_CSNO
3'b011: 12C_SCL
3'b100: SPI0_SCK
3'b101: GTIM1_CHN
3'b110: LPTIM1_OUT
3'b111: UARTO_RX

27 RSV

=&

26:24 PD6_SEL

RW | 3’'b000

%1 PD6 IhgEiki®

3'b000: GPIO PD6

3'b001: UARTO TX

3'b010: SPI0_MISO/SPIO_TRI_MO
3'b011: LPTIM1_EXT

3'b100: CAN_TX

3'b101: QSPI_MISO

3'b110: SPI0_CSNO

3'b111: LPTIM2_OUT

23 RSV

R

WA V1.7
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RYELE (SCU)

EE4F R

Bt | S

iR

22:20 PD5_SEL

RW | 3’'b000

%[ PD5 ThaEixZ
3'’b000: GPIO PD5
3'b001: 12C_SDA
3'b010: LPTIM1_IN
3'b011: UART1_RX
3'b100: SPI1_MI1
3'b101: GTIMO_CHN
3'b110: CAN_RX
3'b111: LPUART_RX

19 RSV

RH

18:16 PD4_SEL

RW | 3'b000

%[0 PD4 IhEEEHE
3’b000: GPIO PD4
3’'b001: UART1_TX
3'b010: 12C_SCL
3'b011: LPUART_TX
3’b100: SPI1_CSN1
3’b101: SPIO_SCK
3'b110: GTIM2_CH
3'b111: LPTIMO_EXT

15 RSV

R

14:12 PD3_SEL

RW |0

%0 PD3 ThkEikiE
3'b000: GPIO PD3
3'b001: SPI1_MOSI
3b010: LPTIMO_IN
3'b011: GTIMO_CH
3b100: LPTIM2_EXT
3b101; RTC_TAMP1
3b110: SPI0_CSN1
3'b111: QSPI_CSN

11 RSV

R

10:8 PD2_SEL

RW |0

i% O PD2 TheEiki®

3'b000: GPIO PD2

3'b001: SPI1_MISO/SPI1_TRI_MO
3'b010: SPI0_MI1

3b011: LPTIM2_IN

3'b100: SPI0_CSNO

3b101: LPTIM2_OUT

3b110: COMP2_OUT

3b111: GTIMER1_BK

7 RSV

R

6:4 PD1_SEL

RW |0

50 PD1 Iheeik®
3'b000: GPIO PD1
3'b001: SPI1_SCK
3'b010: GTIM1_CH
3'b011: LPTIM1_EXT
3'b100: SPI1_MI1
3'b101: QSPI_MISO
3'b110: 12C_SCL
3'b111: GTIMER2_BK
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RYELE (SCU)

EEts

R

iR

RSV

Bt | S

REE

2:0

PDO_SEL

RW

i% 0 PDO IheEixi®
3'b000: GPIO PDO
3'b001: SPI1_CSNO
3'b010: GTIMO_CH
3b011: UART1_RX
3b100: LPTIM1_IN
3b101: RTC_TAMPO
3'b110: GTIM2_CHN
3b111: QSPI_ WP

3.6.13 iw[ PE ThaEEL B F778%/ PE_SEL (fs#: 40h)

EE%s

BR

Bt

b0

31:23

RSV

EifE

*HE

22:20

PE5_SEL

RwW

3’b000

ix O PE5 TheekF
3'b000: GPIO PE5
3'b001: QSPI_HOLD
3'b010: SPI0_CSN1
3'b011: SPI1_CSN1
3'b100: UART1_RTS
3'b101: GTIMO_BK
3'b110: NC

3b111: NC

19

RSV

R

18:16

PE4_SEL

RW

3’b000

0 PE4 ThEEi%F
3'b000: GPIO PE4
3'b001: QSPI_SCK
3'b010: SPI0_MISO
3'b011: 12C_SCL
3'b100: SPI1_MISO
3'b101: GTIM2_BK
3'b110: NC
3'b111: NC

15

RSV

=&

14:12

PE3_SEL

RwW

O PE3 IhEgi%iF
3'b000: GPIO PE3
3'b001: QSPI_MOSI
3'b010: SPI0_MOSI
3'b011: 12C_SDA
3'b100: SPI1_CSNO
3'b101: GTIM1_BK
3'b110: NC

3b111: NC

11

RSV

R
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RYELE (SCU)

EEts

R

Bt | S4E

iR

10:8

PE2_SEL

RW |0

IR0 PE2 ThREEF
3'b000: GPIO PE2
3'b001: QSPI_CSN
3'b010: SPIO_MI1
3'b011: SPI1_SCK
3'b100: UART1_CTS
3'b101: GTIMO_BK
3b110: NC

3b111: NC

RSV

RH

6:4

PE1_SEL

RW |0

im0 PE1 IREiEF
3’b000: GPIO PE1
3’b001: QSPI_MISO
3'b010: 12C_SDA
3'b011: SPI0O_SCK
3’b100: SPI1_MOSI
3'b101: UART1_TX
3'b110: GTIM2_BK
3'b111: NC

RSV

R

2:0

PEO_SEL

RW |0

im0 PEO IhEgiF
3’b000: GPIO PEO
3'b001: QSPI_WP
3’'b010: [2C_SCL
3’b011: SPI0O_CSNO
3'b100: SPIM1_MI1
3'b101: UART1_RX
3’'b110: GTIM1_BK
3’'b111: NC

3.6.14

iSO ¥iEAl & 5738/ PAD_ADS (fs#: 44h)

EEts

B

B

S

ik

31

PD7_ADS

RwW

0

in [0 PD7 #iREC & H 7755
0: BEBAKFEO 1: BEEAENED

30

PD6_ADS

RW

i PD6 HARECE 787
0: BeEAHMFED 1: BEREMEO

29

PD5_ADS

RwW

i1 PD5 BiRELE 727
0: BEEARYFEO 1: BEERRINED

28

PD4_ADS

RW

in [0 PD4 #iREL & H 7755
0: BEEAHFED 1: BEEREMIED

27

PD3_ADS

RwW

im 1 PD3 MARELE F 787
0: BEEAKFEO 1: BEERRINED

26

PD2_ADS

RwW

in [0 PD2 #iREL & S5 7755
0: BEEAHFED 1: BEEREMIED

25

PD1_ADS

RW

i PD1 BARECE 787
0: BEEAKFEO 1: BEERRINED
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UM321xA i A+t REHLE(SCU)
[ EL Rit [EGME [
24 PDO_ADS RW 0 gﬁ %;égvig?;ﬁi??ﬂﬁﬂﬂ%w&m
2321 | RSV - - RE
20 PC4_ADS | RW 10 Sﬁuﬁ %:éﬁé?é%ﬁﬁiﬁﬂﬂ%w&u
19 PC3_ADS |RW 10 5% %:é%iﬁ?ﬁ%ﬁ%ﬁ@w&u
18:15 | RSV - - RER
14 PB6_ADS  |RW |0 5% %:gggﬁ%ﬁ%ﬁ%ﬁﬁ@w&u
13 PB5_ADS  |RW |0 5% %:%B;?ig;%%?iﬁﬂﬁﬂﬂ%m%u
12 PB4_ADS RW 0 éﬁuﬁ Flg;g;gﬁig‘;%%?%ﬁ%ﬂﬁﬂﬂﬁwﬁu
11 PB3_ADS |RW |0 5% Flaggﬁgggﬁﬁiﬁﬁ@mu
10 PB2_ADS RW 0 éﬁuﬁ %;gﬁ%ﬁ%ﬁéaﬁmwu
9 PB1_ADS RW 0 8% %;gﬁgigﬁﬁ?%ﬁ%ﬂﬁﬂﬂﬁw%u
8 PBO_ADS RW |0 éﬁuﬁ %;;ﬁiﬁﬁ%ﬁaﬁmam;%m
7 RSV - - RE
6 PA6_ADS  |RW 10 5% Fl@%ﬁ&*i%;%%f%gﬁwﬁm;&u
5 PA5 ADS  |RW |0 5% Fé:é%?iﬁﬁﬁﬁgaﬁmﬁwﬁu
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PAD_OD1/PAD_CSO0/PAD_CS1/
PAD_IEO/PAD_IE1/PAD_SRO/PAD_SR1 &3
it EGE. AkSESRES
OxA5A5_5A5A, BEiiXL |0 FEF/NERF
Bt. BLESE 10 FE:5E, EINEFETRS
Baixifl. AILLIANEFREHEEE, KXiHA
IO HHEFENEFaE.

FEUEHFEIEE 10 FEENEFEERS.
0: EXk{FkE; 1: SELFEHE.

3.6.30 LVD EiE&F7F#3/ LVD_CFG ({m#5: 84h)

Ebds | IR B | SHE | #d

31:25 | RSV p - {RE5

24 LVD_LVEN RW 1 LVD G RELL
LVD &R E L
0: XFLVD JERE 14 32K RS {E RSP EF

23:16 | LVD_FILTER RW 8'h20 1: 3 LVD 3ER 2 4 32K RGRIRATSH B9 EH) ;
65535: Xt LVD JEBS 65536 4 32K ZR G K iRATEh
E#,

15:10 | RSV - - {RE5
LVD AR {E HEFEHINL

9 LVD_VRget™ RW- |0 0: JRIEEE LVD hilf; 1: {4 LVD i,
LVD E{fEsesEHINL

8 LVD_RESET_EN | RW 10 0: RIEEE LVD B4ir; 1: fFAE LVD 1.
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Eeds | @R B | S46E | #R
LVD #&M Sl E IR E
LVDS | LVD point | LVDS LVD point
0000 | 1.65V 1000 2.45V
0001 | 1.75V 1001 2.55V
0010 | 1.85V 1010 2.65V
74 | LVDS RW 10 0011 | 1.95V 1011 2.75V
0100 | 2.05V 1100 2.85V
0101 | 2.15V 1101 2.95V
0110 | 2.25V 1110 3.05V
0111 | 2.35V 1111 3.15V
3 RSV - - {REB
LVD HETIRES
2 LVD_FLAG R 0 1: HATLVD N2 B E KA E

0: T LVD RE&MR B E S RAEL
LVD S EpIRASHRE
1: &4 LVD sl

v | PNIR A 0: KREHIT LVD el
51550
- ok =]
o |voen w o LVD R TERES 7758

0: Zik; 1. {Fge.

3.6.31 MBEIimOiEFETFRE/ EXTRST_SEL (fw#%: 90h)

Eeds | |BIR Bt | E6E | #k

31:1 RSV - - 1REg

HNERELim kIR ST FR. RAIXFEEM [31:16]
B 16 L5 0xA5A5 Bt A EEE X4 bit.

1: SMBEMIES KM ZEBTUMER GPIO £
0: EBEMNESHEN.

0 RESETN_SEL RW |0

3.6.32 {FIEEREIFF 785/ STOPMODE_SEL ({R#: 94h)

Ebds | BIR B | SME | #A
31:1 RSV - - 5324

FIEERREEFESES. REZ25E8EM0 [31:16] 5
16 i 5 OxA5A5 BT A BEB X/ bit.

1: STOP mode F1LER B

0: STOP mode LR T3]

0 STOPMODE_SEL | RW | 0
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REHLE(SCU)

3.6.33 REMAP %7788/ REMAP_ADDR ({&#: 98h)

Eeds | BER B | EffE |#k
31:3 | RSV 1REE
Eflash it remap ¥R :
2 REMAP R 0 0: Eflash bt H =R, Bootloader B3l
1: Eflash #iibi#{TEMET, Main XEzh
S EN#IT REMAP #4E, BRAGALEE M.
1 REMAP_IM w 1 0: SZBN#1T eflash Huik EARgT
1: eflash btk A i1 T RRET
BREN, HUNS O, SFE—RREGEN, L
CPU X AHB/APB 2% EHIFRA IP. F#H, eflash i
0 SOFT_RESETN | W 1 LB HEARET (remap J3 1)
0: RGFHITREN
1: RGEAHHITREN

F: F7FEs REMAP (L E{E§SH SYSTEM_RESETN, A<k PRESETn EfIME (.

3.6.34 FhEfEEbUEEMETEH 788/ VECTOR_OFFSET (fs#: 9Ch)

EbdF | &R Bt | SuE | #k
it [e) = ERRETINREE REfS, U= AIE ML
31:10 | VECTOROFFSET RW |0 2 se e
9:1 RSV 3=
FR i o] = SRR T RE S AE -
0 VECTOROFFSET EN | RW |0 0: AEREPHIEI=EERRETThEE
1: [FREPHIEIE EMRESTThAE

3.6.35 PFEMBIZHIF SR/ HRNG_CR (fe#: AOh)

Eeds | B B | E6E | #k
31:1 RSV 341
1: BEHLE(ERE
0 HRNG_EN RW |0 0r BEHL S
3.6.36 BEHIEFhFEHF 2% HRNG_SEED ({R#: Adh)
e | B B | S6ME | #R
31:0 HRNG_SEED RW |0 FEHLE M FEHFR
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RYELE (SCU)

3.6.37 FEHEHIEEF 8% HRNG_DATA (fs#: Ash)

EEdF | AR B | E(fE iR
31:0 | HRNG_DATA R 32’hFFOOFF | BEN B F ERS . B FES, SHFEHEE.

3.6.38 WEMBEEIIHIE 7738/ BUZZER_CR (fK#: ACh)

Eeds | BR Bt | E6E | @k
31:18 | RSV - - *8
NS SR AT A 5 B
17 BUZZER_EN RW | 1 0: AERE, {55 BUZZER_POL
1: {FgE
B NS B2 A SR 1 SR 1
16 BUZZER_POL RW |0 0: EfM (FILRIEHER 0)
1: R (EIEREHER 1)
15:0 BUZZER DIV R/W | 0x3B PEISEEATEP D INE: DINB AT FRE 1
3.6.39 LVR ##%F %28/ LVR_CFG ({®#: BOh)
EEFF | | B | EM{E | #R
31:8 | RSV - - REB
LVR N BB EIRE :
LVRS | LVR point LVRS LVR point
0000 1.65V 1000 2.45V
0001 1.75V 1001 2.55V
0010 1.85V 1010 2.65V
74 LVRS RW 0 0011 | 1.95V 1011 2.75V
0100 2.05V 1100 2.85V
0101 2.15V 1101 2.95V
0110 2.25V 1110 3.05V
0111 2.35V 1111 3.15V
3:1 RSV - - 1REB
0 LVR_EN RW 1 LVR {F5EIES
3.6.40 VREF #&#I% %588 VREF_CFG({&#: B4h)
L ¥ B BY | E6E | R
31:22 RSV - - REB
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RYELE (SCU)

EEts

B

R

ShfE

ik

21

VREF_LVEN

RW

VREF &K FERE.
1: {£8E VREF &R
0: #t VREF &

20:19

VREF_LVSET

RW

VREF JE K RTE)& &

00: VREF I3 B &4t ER 2 4 32K Afsh
01: VREF i3 &4 i85 4 4> 32K B st
10: VREF it H B3 iR 8 4 32K B
11: VREF i35 FB E& 46 B0 16 4> 32K s

18

VREF_DIV_EN

RW

VREF BH4h{EERL
1: {#8t VREF Rfh
0: FFHE VREF B

17:13

VREF_DIV_VAL

RW

VREF Et$h43851{E, VREF THEZEZE 3M 4G
HIRTSR, MRGE G E

12:11

VREF_VREFOUT_SEL

RW

%% VREFOUT By E

00: VREFOUT = 1.25V (AVDD> 1.8V)
01: VREFOUT =2V (AVDD> 2.3v)
10: VREFOUT = 2.5V (AVDD> 2.8V)
11: VREFOUT =4V (AVDD> 4.3v

10

VREF_EN_TEST

RW

ZEIAE VREF BOMERE .

0: M VREF MiXt&E=.

1: {8 VREF MR, Hid buffer &
HEGEMX., VREFOUT=VREF

VREF_EN_TS

RW

g MY AR
0: XHIREERER
1: fEREREIERRER

VREF_EN_OP_CHOP

RW

EHIAER OPA BYHTR .
0: ZEiF OPA HY3TIKTh&E
1: f5E OPA RIS R IIEE

VREF_EN_LOAD

RwW

¥4l VREFOUT BYREILfAEL.
0: ZEREIIMNE
1: (FEEEIME

VREF_EN_DEM

RW

EHIEZS TR LB (DEM).
0: #/H DEM
1: 3 DEM

VREF_EN_BJT_CHOP

RW

2 BJT BOTIRTNRE
0: # )t BJT 3K
1: fEgE BJT $UK

VREF_EN

RwW

¥4 VREFOUT i
0: % VREFOUT #i
1: {#8E VREFOUT #it

3:1

VREF_CHOP_OP_SEL

RW

R ERER OPA FiR B4 RO Sh R
000: 8 #4m

001: 16 44h

010: 32 95h

011: 64 9357

10x: 128 950

11x: 256 955

VREF_CHOP_BJT_SEL

RwW

wE BJT HUSAE
B R ARIAE O

WA V1.7
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RYELE (SCU)

3.6.41 XTH #Z=#IF 8% XTH_CFG({m#%: B8h)

Eb4% AR B | EG6fE | i

31:5 RSV - - ]

4:2 XTH_GSEL RW 3'h5 XTH SREGR B, ¥R THE R
1:0 XTH_RESL RW 2’h3 XTH SREGS B, 1R TE R
e

Crystal Frequency

XTH_GSEL[2:0]

XTH_RSEL[1:0]

F<1MHz 000 00
1MHz<F <6MHz 001 01
6MHz< F £12MHz 010 10
12MHz< F £16MHz 011 10

16MHz< F <20MHz

101

11

20MHz< F <24MHz

110

11

3.6.42 MIEPEMERASEHER/ VREF_STATUS({R#: CCh)

EEtF

AR

B

S

i

31:3

RSV

R

VREF_INTEN

RW

VREF 3@ R FHEEE -
1: HELREBEIRERE
0: HALBERTRERE

VREF_CST

VREF StRRE %528

1: HE]VREF i ERIFEHLE
0: A7 VREF &BTEBRIPEHLE

VREF_INTR

RW

VREF it i& R IF FRTRTS

1: VREF &4 iR RIP B
0: VREF R&ZHE T RIFRIPHET
51550

WRAS V1.7
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4 EFC

4.1 Bk

i LA T 64KbytefIEflash 238, FTHRETHAIBRXBEERIIEEFEKIE. EfcAEfashizHl
7%, 7ECpulVBCET, 5thkFlashi®. 5. #RFEIE.

42 FEHH

¥ ¥ Eflash B9IES (8/16/32bit). sector #EBRFN chip BREIRIERIE

EFHEE A B E

F[XH 128 4 sector, B 512 F1

NVR X& 2 4 sector, B/~ 512 F%

T3 NVR X8/ SR &E

XS RIFIEE

XFFEhHE & IhEE

Sector #E&ETE) 5ms (max), Chip #EB&E+E 40ms (max), word § 20us (max), iEJE 25ns

(max)

43 HESEHA

ZH7F8E Mt 0x0110_0000
% 4-1: EFC 5785k

RE B fid

0x00 EFC_CTRL THEES

0x04 EFC_SEC EERRERETESR
0x08 EFC_STATUS REEHES

0x0C EFC_INTSTATUS hETIRS S FaE

0x10 EFC_INEN e S e

0x14 EFC_HALFUS FEfRREES

0x20 EFC_RCHTRIM RCH TRIMZ 738
0x24 EFC_RCLTRIM RCL TRIMZ 7728

431 $=HI%F 5 EFC_CTRL (f8%: 00h)

Ee4F 4 B BIAE IhREHEAR
31:7 RSV - - =8
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UM321xA F A F# EFC
EE4F 2R B RIAE IhseHEA
EEAENEER . HAIRRME
EFlashif [ #3HORT $h/E 2R %
EFlashZEKIEFRHIEIZED R
25ns, LU EEflashifiti AT
i&o
6:3 Rd_Wait RW 0 0: Eflashin AFF1INRGATE0E
Hy, BRI MERL
1: EflashifO%FF20 R G A#hE
H#l, 2%ZHreadyout{s SHIK— BT
A EA
Chip Erase Modet&E R i& & i :
2 Chip_Erase_Mode RW 0 1: Chip Erase Modet=z\{# &
0: Chip Erase Modet&z 21t
Sector Erase Modet& =, i% & {iL :
1 Sector_Erase_Mode | RW 0 1: Sector Erase Modet#E = {F &
0: Sector Erase Modet&= 2 1+
WritetR =i B L :
0 Write_Mode RW 0 1: B{ERENfFRE
0: SERIEEAEEIE
432 TBEZR2%FFREFC_SEC ({R#: 04h)
e 4% B B | RAE | TheeHER
_ . EEflashE ¥ EAZIRET, AELFEFERANS
30| Wnite_Lock Ser |W | 0 Ox55aa0a5518, M 2RI R SHRIE.
433 RESH T EFC_STATUS ({R#: 08h)
e 4% AR B | BOAE | Dheefaik
31:3 RSV - =&
Nvr2[X & $ifE .
2 Nvr2_Lock RO 10 1: N2REZ§iE; 0: Nr2RRAIE
NvriX 2 & 8.
! ) e e 1. NrRESHHE; 0: NviKRAHE.
EFlashiX7S18RAL. 1ZRBREFlash T{ERTIRZES .
0 EFlash_Ready RO 1 1: EFlashiAEZ= IR
0: EFlashiR7siT
434 HPR7ASE 7738 EFC_INTSTATUS ({R#: 0Ch)
Bt 4% BIR B MINE IhaeER
315 RSV - - =&
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EE4F BR R RINME | DhaEdAk

1: BERZRIERBIR. HEFC_CTRLERF
2289Chip_Erase_Mode.
Sector_Erase_Mode. Write_Mode{i & 21

4 Wrong_Prog RW 0 F A ERIFHFITESERE, HAUuISEL
0: EERE
1: BIEBIR
51;50.

1: BootX &4 # (iR, HxTRAIBootX
Lock{ERT, XFitBootXigittiTBIE#IE,
8% %tBoot[X 15 i#{TChip Erasef{ERt, itk

3 Boot_Etrr RW 0 e
0: EERE
5150,
1: NvrR2X&REBRIESER. SHXTMAINV2X
Lock{ERt, XTENvr2Xigi#iTE e,
2 NVr2 Err RW 0 EE%‘XTH:\:lnvrIZEﬁiEﬁChip Erasei®{ERt, 1t
- IS E1L
0: EERE
51;50.
1: NrlX&EBEEIR. SXTMAINVrLX
Lock{ERT, XTUENvrlXisisiTEHERE,
1 Nvrl_ Err RW 0 iﬁg%ﬁzﬁﬁﬁcmp Erasei@{ERt, 1tk
0: EERE
5150,
S HERRTE R WKL

SV, M= R
0: 5HERRARTER

435 hEf{FEREF 7758 EFC_INEN ({R#: 10h)

EE4F EX Bt | RAE | TheesR
31:5 RSV - - {RE8
Wrong_Prog/ Bi{E &t
4 Wrong_Prog_En | RW 0 1: Wrong_Prog s BfifE &

0: Wrong_ProgH B S {E &t
Boot_ErrshE{FE&E

3 Boot_Err_En RW 0 1: Boot_Errshi#{ERE

0: Boot Errdh B {ERE
Nvr2_Errdhf{EaE .

2 Nvr2_Err_En RW 0 1: Nvr2_Errshifi{EsE

0: Nvr2_ErrshBr A EgE
Nvrl ErrdhBf{$aE .

1 Nvrl_Err_En RW 0 1: Nvrl_Errshi#ffEgE

0: Nvrl_ErrshBr AN ERE
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EFC

Ee4F B Bt | BOAE | ThEEmA
R TERL PR ERE

0 Er_done_En RW 0 1. SHERRPHTERE
0: SHZRRPUHITIEE

43.6 BHE#RR%E73 EFC_HALFUS ({&#: 14h)

EE4F B B | BOAME | ThEgRA

31:8 RSV - - RE
STEflashi# TSR, TIRIERGhclkyrtshsm
E, RELFFSR. 2R T:

7:0 Half Us RW OxF 0.5us = Thclk * (Half_Us + 1)
BlhclkBT5haYEHA, kAHalf Us + 1898, $FT
0.5us.

4.3.7 RCH TRIM %78% EFC_RCHTRIM ({5#: 20h)

b4 B B | BOME | gk

31:10 RSV - - =<
64M RCH TRIM{&

ISEL[9:5) 484, A5 hfERily, w1,

9:0 ISEL RW 10h6F | RCH_CLKOUTHZ/3%.

ISEL[4:01A4&B4L, LASh10EAFIL, BN
1, RCH_CLKOUT##:%0.27%.
4.3.8 RCL TRIM %788 EFC_RCLTRIM ({%#5: 24h)

EE4F 2R B | BOME | DheesEiR

31:10 RSV - - 1#E8

9:8 RTRIM 2'h1 32k RCL TRIM{ERTIM

7:5 RSV <&

4:0 S RW | 5hF 32k RCL TRIM{ES
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4.4 TheEHR

4.4.1 HohbRRE
0x10000600
BootLoaderShadow(1.5KBytes)
0x10000000
Rev
0x01100000 Rev
0x01010400
g NVF2 (512Bytes)
0x01010200
Nvrl (512Bytes)
0x01010000
Rev
0x00010000
Main Memory (64KBytes)
0x00000000

4-1: Eflash Main X /2 zhih it st

4.42 BrEhpiEatk

ft3fEflashBERRTERK, BiEEflashi@ERfERElash N ARV, EfCITHIZRM T Banfinsk
IhRE. BIXEflashfE B ERTEEL, R YFICpukijalEflashfmainXigiFINvrX s, N RS A HreadylE 5
FRIEHIK, BICPUlBIERTLUEST, HCpul kifalEflashfIMainX s ENvIX B, RZiHHreadyls 54 37%1
WHIE, Cpus#ist, HE|FIREflashBEEm/a, BHAihRRMEHRTTRE, Coud SWEM.

4.4.3 Efc LHiE

Efc LA, = BaIMNvrX AR E bR B AR X Trim S BT AR U fUARER . EfcE L
BBE TR CpuEfi. HEfCSERIEE, REF SBMCpuIE AL,

4.4.4 EFlash iE¥

ZRD_WAIT{E% & A0Rt, CpuBl#ERT i ERMk, %LEflash5 i BXRom 7 1=l 2% im B 7 485 .
RD_WAITig E X 16+, Efc AhbiniZ[O#hreadyoutlZS7E B MERIEN SRR 1N,
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45 HEXRE

451 Read #{E
EFlash EBFRE R AMITIERIE. SR(E IR E IEFFHIERD_WAIT, &/MEA40ns,
4.5.2 Write ¥k

EFlash EBRER A UMITERIE. BiREZAIEEREFC_SECEH 7 E0x55AAAAS5, BMEFC
BRI SHRAE

i

EFC_CTRL
Write_ModeP u 1

Il

EFC_SEC TQ
OX55AAAAS5

I

Q

il

EFC_STATUS
Eflash_ReadyP
T Q b

il

EFC_CTRL
Write_Mode B 0

4-2: SHIERE
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EFC

4.5.3

WA V1.7

Erase ##{E

!

EFC_CTRL
Chip_Erase_Mode /
Sector_Erase_ModeP 4
1

Il

EFC_SEC TQ
OX55AAAA5S5

I

Q0,0 Erase b

il

EFC_STATUS
Eflash_Ready?

-
I

EFC_CTRL
Chip_Erase_Mode /
Sector_Erase_Modef
0

4-3: BRRIRIERIZ
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5 NVIC

51  #ik

Ak E[E FETHIZE(NVIC) =Z Cortex-MO+H)—NEZELHKER 7. ES CPU LSRR R EFRE,
SCERMER AR BT 3R LA R 3ot 2 FR R R B AR, SMERHP IS 5% HEE] NVIC, NVIC I xfix te i i TR
HEF

Cortex-MO+4MI2EEAE T IR EREFRHTHIZE (NVIC), AIX#EFHR% 32 N HEHEkR (IRQ) #MIAN: B
4 MRSk, FTRIEEZTEE, Redt TSERHEHI RIS ETALIE.

FREM NVIC HER RaERAFEE. TMEIE/BEEFRFHNE RGN AN,

NVIC FiFss#l 2/ imtgN. HeEREIE IR IR K NRECE

(35F NVIC FitHAATEE Cortex-MO+RFIRNZHHEEE S 30HY)

5.2 FEHM

32 MEMNERARET, |APETRA 4 RIHER
TR FRDE (NMD

(5] B+ S 55 B S A ko R B i &2
SHETIRERITHIRE, SCRFRIRTIAERER IR

5.3 FETE

#F* 5-1: HlfiR

RS rp BfIR #F
[0] GPIO_PA -
[1] GPIO_PB -
[2] GPIO_PC -
[3] GPIO_PD -
[4] DMA -
[5] LPTimer1 -
[6] UARTO -
[7] LPUART -
[8] UART1 -
[9] 12C -
[10] SPIO -
[11] SPI1 -
[12] CAN -
[13] VREF -
[14] GTimer0 -
[15] GTimer1 -
[16] GTimer2 -
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UM321xA B REM NVIC
Rl S rhifiE =F
[17] QSPI -
[18] LPTimer0 -
[19] COMPO -
[20] GPIOE -
[21] COMP1 -
[22] WDT -
[23] RTC -
[24] ADC -
[25] LPTimer2 -
[26] COMP2 -
[27] WWDT -
[28] VDT -
[29] OPA -
[30] FLASH interrupt -
[31] - -
NMI - {RE&
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6.1 Ak
UARTO S O#ER, #8 8 Lb4F 4 AR FIFO.
6.2 T4
RHIENSSIBIIML GBI, FEAFFLEAD
U &Rk 1 Reis(r
U X 8bit BIEIRIE
U AR IR B FRE S BRLL), RN
U &1 s
U FHMREBISALMOR B
8 Lb4F 4 F{vIEY FIFO, &% FIFO
AT RIS R RIS R AT URIES M F/ID 5%), 2*8bits SKiT R M FFE
T EBURIBIN A IR AL TE
U CRESHAIRYIF B AR B ik & h e A
U  FIFOdEZ., %, &%, HHicE
U FEREERRE
B HRBAESMRENThEE
A ¥ 9600bps. 19200bps. 115200bps 2= ML 4F R AL H
6.3 HEHuk
UARTO 7728 & #tidit: 0x40000000
% 6-1: UARTO &%k
"= 2 195
0x00 UART ISR PR SR 788
0x04 UART_IER hE{ERE S 7
0x08 UART_CR AL YA
0x0C UART_TDR RIEHIES R
0x0C UART_RDR BEWHIRES FeE
0x10 UART_BRPL BEEESRIRMNSFRE
0x14 UART_BRPH BEEESHESMNEFS
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UARTO

6.3.1

hEPRASF 755 UART_ISR (f&#%: 00h)

EE4F

B

Rt

ik

31:6

RSV

SufE

*H

FIFO_NE

R/W

FIFO JET#rE:

FIFO_NE =0 M| FIFO &

FIFO_NE =1 | FIFO k==

Y FIFO IEZAT, LB ENE 0. BB AT LUERRILE
fiI, 505,

FIFO_HF

RW

FIFO 3/##rE

FIFO_HF =0 M FIFO JE£i%

FIFO_HF =1 Ml FIFO 7%

L FIFO F#IEIR=R, A BNE 0. B ATLL
ERRIAL, B 0 &R

FIFO_FU

R/W

FIFO £i##rs:

FIFO_FU =0 ) FIFO FE£7%

FIFO_FU =1l FIFO £7#%

LiEEL FIFO iR, LAIBEhE 0. Bt AT LUE
BRI, B 05

FIFO_OV

Rx-FIFO it tH $H iR -

FIFO_OV =0 s Bl HE R A%
FIFO_OV =1 &4 T ZfUE H iR
HEEERIEAL, 503K,

TXEND

R/W

UART & % TERARE :

TXEND =0 RR&ZRBETEM
TXEND =1 £3i%5ER%

BENIREFE 1, BEEERR, B 0B

TRE

R/W

UART % X AE BRI 8RR :

TRE =0 M| UART % iX/4ZWSE AT T HF BRI 5=
TRE =1 | UART % iE/$ZUSE R BT B T BRI 5 1R
HAEHE 1, 3HER, B0 3R,

6.3.2

i E & 7528 UART_IER (#8%%: 04h)

EE4s

B

B

EhE

ik

31:6

RSV

=&

5

FIFO_EN

R/W

0

FIFO JEZschif{FaE: 2 FIFO_EN =0 Bi#tik; 24
FIFO_EN =1 {8,

4

FIFO_HFEn

R/W

0

FIFO 5% hlr{#aE: 24 FIFO_HFEnN =0 BJ#5 )k
% FIFO_HFEn =1 {£&¢.

FIFO_FUEn

R/W

FIFO &% lr{EaE: 2 FIFO _FUEN =0 BZE Lt ;
% FIFO_FUEnN =1 {$ &k,

FIFO_OVEn

R/W

Rx-FIFO U H sh {88 : 2 FIFO_OVEN =0
BHEIE; 24 FIFO_OVEn =1 &,

TXENDERN

R/W

Uart £3% 52 P B{ERE: 24 TXENDEN =0 Bj%t
1E; 2 TXENDEnN =1 {$§¢.

TREEN

R/W

Uart & & /A A BRI S5 1R P BT L 5E -
=0 BJ2E1E; & TREEn =1 8.

% TREEn
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UARTO

6.3.3 $H1F 738 UART_CR (fR#%: 08h)
Ee4% 2R B EO{E iR
31:5 RSV - - 1Rez
Uart BM#E R E RIS -
4 UART LB | RW 0 UART LB =0, T{EHE
UART LB =1, {£§¢
BRI FRE I :
3 UART_PO | RW 0 UART_PD =0, E&FB#&E
UART_PD =1, EHZFERE
SERR uart UK FIFO By BUEFNIE St
2 FLUSH R/W 0 FLUSH=0, A&k
FLUSH=1, &R
UART % % BIEFRE :
1 TRS R/W 0 TRS =0 %X HIEERE
TRS =1 & X IR ERE
BRI Rk
0 ODD_EN R/W 0 ODD_EN =0, {&#:3: Even Parity
ODD_EN =1, #F#L& Odd Parity
6.3.4 XKEHIBEFFEE UART_TDR (fg#: 0Ch)
Ee 45 B B SHiE iR
31:8 RSV - - 1REg
7:0 UARTDATA | W 00 FRFRENRE
6.3.5 FEUHIEF7FE UART_RDR ({F#%: 0Ch)
Ee 45 B B SHE iR
31:8 RSV - . {RER
7:0 UARTDATA | R 00 FRSEWE B E
6.3.6 FIFESHPRAIFEZ UART_BRPL (f#: 10h)
Ee 45 AR B SHE iR
31:8 RSV - - {RER
S E S ¥ E X UARTBPRH, UARTBPRL #A%
16 LS5z .
fan: RZAtEhA 40MHz, HIK1E 9600 R4,
_ M| UARTBPR=40x1000000+9600=1046H,
7:0 UARTBRPL | RW 74 Bl UARTBPRH=10H, UARTBPRL=46H,
Blan: ZEEtEhA 40MHz, H3EE 19200 FK4F
#, M UARTBPR=0823H,E] UARTBPRH=
08H, UARTBPRL=23H.
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6.3.7 HIFRSYENFFE UART_BRPH ({R#: 14h)

Ee4% HR B | 8uE iR

31:8 RSV - - {REZ
YRS EEE UARTBPRH, UARTBPRL #3
X 16 15r55i8E
5. REZAtEhA 40MHz, AIK1E 9600 FiHER,
M| UARTBPR=40%1000000+9600=1046H,

7:0 UARTBRPH | RIW 01 Bl UARTBPRH=10H, UARTBPRL=46H.
fflan: ZRZAthA 40MHz, FIKE 19200 K4
%, N UARTBPR=0823H,E)] UARTBPRH=
08H, UARTBPRL=23H.

6.4 (ERARE

6.4.1 HROREZEFNEFW

© ©®© N o 0 A~ W bR

BB RS ECE & 7R & ORRET $1,
RERGEESFHRNHEOERE IR,
RERGEESFHRIHEOSIMERIEE.

BCE & O BT,

BC B & O B e s & 725 (B 5 £ A B

BB & OEHIFFEF CRRRRIL FIFO ShaysiEfniast) .
EESRDITHFEEFSRE (FRREMSE).

BCE KR,

fEREHED.

6.4.2 ®BOEK

a M 0 N oPE

7B UART_ISR &F7&88, 5 0Bk,

& UART_IER, HiifEaedFes, =~ EHENAIFERKA.
% E UART_TCR.FLUSH, &R FIFO H¥iiBR FIFO $54t.
7BFR UART_TCR 78, 5 07ARR.

F2E UART_BPRL[7:0]#1 UARTBPRH[7:0].

6.4.3 HBOXEFD

1.

RiE . REHEEIRE TR ERTRSY, FEREARE, hEELE.
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2. i%E UART_TCR.TRS=1,

3. BEAE—IFTHHIER UART_TDR.

4. BHEETHIRS UART_ISR.TXEND, 05 TXEND=1 £ RYBIBIBLETR; KEBRILA (B
0 &R,

5 WMRLXBEE: UART f74 dhitfel & Eif SCCISR FEEIrE, FIEEIRER, MITHNAE IR

B, BT RRHERIREN.

AIABEE N T—F 152 UART_TDR.

o

6.4.4 BOFWFET

1 RiE. BEEEERTER G T IABCE R RS, AR, hERfERE.

2. FEWHHE, Zif UART_ISR iREMsiESFArhl, FIFO_NE (BD##dR FIFO 3E=), =&
FIFO_HF (BR#U %R FIFO 35%), & FIFO_FU (BNiZULEHRE FIFO £3%); EiZHERNIREML
JiZEY UART_RDR ##Y#i#E, FIFO MRS ABhER.

3. BWEIRALIE: FRPEZEDE UART_ISR HERIRGML, FIERIRER, BITHNAERL
8, BT RERHERIRENL.

4. HREEIREHERE.
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7.1 BEid
UART1 EO#EER, T8 16 ZTH FIFO, RIS
7.2 FERH
16 FTRVREME FIFO
TR T RN SR
%35 CTS, RTS il
B EIR AU
Moz e A& )
AIYRFENITE, FBRE, FIEfRINE
¥ ¥ DMA £iiAR
\}
7.3  BHESHEE
UART1 Z 778 &btk : 0x40003000
= 7-1: UART1 £E28£%%
wE AR P
0x00 UART1_RBR FEWE S FR
0x00 UART1_THR RIFEPEFRS
0x00 UART1_DLL RS R NS T
0x04 UART1_DLH BRI T FR
0x04 UART1_IER R RE S 7S
0x08 UART1_IIR hETPR SR 7R
0x08 UART1_FCR FIFO =%l & F5
0x0C UART1_LCR LINE =#|&H =85
0x10 UART1_MCR TITHI S TR
0x14 UART1_LSR LINE FETIRESF TS
0x18 UART1_MSR ANREH R
0x7C UART1_USR REEHFER
0x80 UART1_TFL RiX FIFO i ¥ EF 78
0x84 UART1_RFL UL FIFO BB EH 785
0xCO0 UART1_DLF N SR T RS
0xC4 UART1_RAR W TR 788
0xC8 UART1_TAR Kixihit LAl 788
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7.3.1 HYEAHFESR UART1_RBR (fw#: 00h)
beiE B Bt | ShE ik
31:9 RSV - - ]
BNEEESE. LFERERFIFOAQD,
8:0 RBR R 0 {¥% UART1_LCR B9 DLAB i3 0 B, ELFER
ZA A1),
7.3.2 RFEEHFEFS UART1_THR ({R#: 00h)
beAE B Bt | SuE fk
31:9 RSV - - R &8
EEMIESESR. HFEANEE FIFOAD,
8:0 THR W 0 X% UART1_LCR B9 DLAB i 0 B, tb=FER
I LA e .
7.3.3 CHIFESIEAIFESR UART1_DLL (f%#%: 00h)
biE B Bt | SufE R
31:8 RSV - - =
BEREESHFRRA. N UART1_LCR B
_ DLAB i 1 B, IMeFERATTRLAE.
70 DLL G TSRS EAR
baud rate = fclk / (16 * {DLH, DLL})
7.3.4 FEBEERSEAFGFSS UART1_DLH ({R#%: 04h)
beiE B Bt | Sk iR
31:8 RSV - - =88
FEER BEEGESM. X% UART1_LCR i
_ DLAB i 1B, IeFER AL
70 R RW- |0 TSRS EAR
baud rate = fclk / (16 * {DLH, DLL})
7.3.5 HEf{FEREET SR UART1_IER (fs#: 04h)
bt B Bt | SGE ik
31:8 RSV - - 1RE8
THRE #ifgE, X% UART1_LCRHY
DLAB iy 0 B, Ie5ER AT
7 PTIME R/W 0 1: {#8E THRE chitf
0: % THRE Aty
6:3 RSV 1=E8
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UART1

EEts

R

R

EfE

ik

ELSI

R/W

LINE Hri#7{FgE, X2 UART1_LCR B9
DLAB i}y 0 B, tb=FEEA AT LAIAIE].
1: {F&E LINE iR
0: ZF LINE ol

ETBEI

R/W

& 1% FIFO Z=Hhif{#gE, X3 UART1_LCR
89 DLAB L5 0 B, ItLFEEA AT LLAIE].

1: {FEk 1% FIFO Z= Rl

0: % F% % FIFO Z3dhilf

ERBFI

R/W

B R ERE, (X% UART1_LCRH
DLAB fii}g 0 B, te=FEZA BT LAAIa],

1: {EHEIEYL FIFO JE=s Rt

0: 43U FIFO JEZS ity

7.3.6

TR A S 728 UART1_IIR (%#: 08h)

EEtF

=L

B

iR

31:4

RSV

SfE

*HE

7:6

FIFOSE

0

FIFO fEgEFRE
11: FIFO {$gE
00: FIFO £t

5:4

RSV

RH

3:.0

D

0001

RZID:

0000: CTS/RTS HETIRAS;

0001: FHlf

0010: %i% FIFO ==

0100: #ZUL FIFO FE=z=

0110: LINE HETRAS

0111: Busy K7

1100: TimeOut IR7ZS, ZfERE FIFO FniEu
FIFO FEx= /g, WMREEW FIFO hEEE
1 ANEEE, 7 4 UART iR, CPU IR
RIELFIFO, MitFESHN TimeOut HETR
7S

nes
7 [
HeE: &8

7.3.7

FIFO #4328 UART1_FCR ({"#: 08h)

EEts

B

EIfE

ik

31:8

RSV

*H

7:6

RT

EUL FIFO IE= RN E, 2 FIFO REIEX
FHEFF IR EXT A FIFO KRR, 12U
FIFO e Rl E 1 :

00: 1 Mii%iE

01: 4 MiighizE

10: 8 MiEiE

11: 14 WiEKIR

WA V1.7
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UART1

EEts

B

EfE

ik

54

TET

%% FIFO =M E, & FIFO h#HELTF
HETIHIZE XN FIFO RS, %1% FIFO
TR :

00: FIFO ==

01: 2 mi%iE

10: 4 ¥R

11: 8 WiEkiE

RSV

*H

XFIFOR

%1% FIFO &1 :
1: Bl FIFO
0: FEHL% % FIFO

RFIFOR

UL FIFO S04 :
1: S FIFO
0: TEfIFY FIFO

FIFOE

FIFO {F&EfiL:

1: & FIFO

0: ik FIFO

AT LA BB S [RIRT 8 it fn & X
FIFO.

7.3.8

LINE #3412 788 UART1_LCR (f#%: 0Ch)

Ee%s

BR

Bt

A

iR

31:8

RSV

*H

DLAB

R/W

UART1_DLL %1 UART1_DLH ZF2&i5E1&E
L,

1: UART1_DLL ATLUE fm#& btk Ox0 15

i@, UART1_DLH AU A&t 0x4 75(0])
0: UART1_RBR/UART1_THR AJLUET R#%

#idk 0x0 58], UART1_IER AT U@ % it

1t 0x4 if1a]

RSV

=&

SEPS

R/W

FBERIEAIEENEEN, X UART & F =R
REFAE:

1: HPENA1, EPSAH1, FEREMHEE
WMHKRERNZEO ; PEN X1, HEPS KO0
B, FEREAEERHOERNZE1; 4
PEN 4 0 B}, &iXFIIEUIITEF B

0: FBRILAIEENEBEIhRERIE.

EPS

R/W

BRI EFENL, X UART & F = AR ESES
As:

1: 1BREG

0: FKIE

PEN

R/W

FERIGAIERERE, X UART &T=RK
S

1: FHBRRILAIERE

0: FfERIGEIE

WA V1.7
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Ee4% B B SNE R
STOP LEAFKEIRE, XX UART &F=AIK
SHAE:
2 STOP RW 10 1: 1.5 b4% STOP fiz
0: 1LEE4F STOP fiL
UART m##iEKE IR EN, XEH UART &F=
FRSR A
_ 00: 5 Eb4
1:0 DLS R/W 0 01: 6 Lbts
10: 7 tb4F
11: 8Lb4F
7.3.9 #iEH1FESE UART1_MCR (fR#: 10h)
Ee4% E4 B SNE 3%
31:6 RSV - - {REB
1: CTS/RTS B#hiiizHlfEaE
5 AFCE RW 10 0: CTS/RTS Eahfizslst it
4:2 RSV - - {REB
RTS OIS
1 RTS R/W 0 1 : RTSiEXRMIEAEN
0 : RTS &KL
0 RSV - - {REB

7.3.10 LINE F#fiR7SFF8% UART1_LSR ({R#%: 14h)

EE4F ER B SAE ik

31:8 RSV - - ]
FE FIFO $8iR4rE (ATfM% LINE FhEf)
1: FW FIFO RHIEE L E— 1N EFEBRE
#iRak & UART Mg SR

7 RFE R 0 0: U FIFO h¥iREZ IR
LW FIFO RHEHNBEIER T — NS EIE
%R, B FIFO hHEWEIESESE
Hi=E, UL EFREE 0.
EIRTERARE :

6 TEMT R 1 1&1?_@5-352 %% FIFO Az, BBMNFE
/AT
0: RIERTEA
% 3% FIFO B5¥5&:

5 THRE R 1 1: RiXFIFOZ
0: %% FIFO %

4 RSV - - REZ
Mg N $EARE (RIfR& LINE AT
1: Mg 5%

3 FE R 0 0: WitgR K sk
FEHFEFEREO
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UART1

EEts

R

R

EfE

iR

PE

1: BERIEHER
0: FERILARLIE
EEFERE 0.

FEREHERE (A% LINE FH#7)

OE

1: UL FIFO it
0: U FIFO JEiiH
EEFERE 0.

B FIFO jmitifrE (A& LINE i) -

DR

FE FIFO eSS 455 :
1: #UL FIFO ez
0: #EYL FIFO &=

7.3.11 FKASHFE UART1_MSR (fF#: 18h)

EE 4 AR B SHE i3
31:5 RSV - - {RE8
CTS #ri&fiL
4 CTS R 0 1: B CTSiEK
0: L CTSiEXk
3:0 RSV - - {RER
7.3.12 RAHFFE UART1_USR (f§#: 7Ch)
EL 4 AR B SHiE i3
31:5 RSV - - RER
UG FIFO S#trs.
4 RFF R 0 1: $ZUW FIFO i#
0: 3L FIFO dEi
FEUL FIFO ES#5as
3 RFNE R 0 1: $EUL FIFO 3=
0: W FIFO &=
%1% FIFO ZF5&:
2 TFE R 1 1: &% FIFOz=
0: %% FIFO k==
%1% FIFO dEi#Rs
1 TFNF R 1 1: %i% FIFO 3Ei#
0: %3% FIFO i#%
1: UART1 IEZEf&i
0 BUSY R 0 0: UART1 &bFZSiMRA

7.3.13 %X FIFO BN ¥ %F 7238 UART1_TFL (#%%%: 80h)

b4 AR B SHE E17p%
31:5 RSV - - {RE5
4:0 TFL R 0 %% FIFO BB/ ML
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UART1

7.3.14 3L FIFO BB #F7F8%F UART1_RFL ({R#%: 84h)
EeA% ZHR Bt | S ik
31:5 RSV - - 1RE8
4:0 RFL R 0 2L FIFO s EE N 8L
7.3.15 I 99E 7738 UART1_DLF({%F&: COh)
EeA% ZHR Bt | SiE ik
31:5 RSV - - =&
NS SR ETERS .
. INBUER S IR 45 ER )9 DLF/16.
3:0 DLF RIW 0 HEARK: (PCLK%(BAUDRATE*16)) /
BAUDRATE.

7.3.16 Wbl el 588 UART1_RAR(fR#%: C4h)

EE4F B B SNHiE AR

31:5 RSV - - xE&

WAL S EeE. WEFFER{RBE UART
AT RRSHAE,

7:0 RAR R/W 0

7.3.17 %M ICEI %7788 UART1_TAR (fE#: C8h)

Ee4% 2 B SNE AR
31:5 RSV - - {RE5
40 TAR RIW 0 KiEMU AL S FRE. kT FERZREAE UART

A FERAIRESHAIE,
74  (EHR:E

7.4.1 UART1 &X%5Ig

% E UART1_MCR &%,

& UART1_LCR F#F2RAY5E 7 tL4F DLAB 3 1.

i%E UART1_DLL/UART1_DLH/UART1_DLF %72,

% E UART1_LCR & 7728055 7 Lt45 DLAB 5 0, % E UART1_LCR HERME AL,
% E UART1_FCR &%,

¥ E UART1_IER 7585,

o g k~ w N oE
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7. B UART1_THR %8, %X FIFO FEEHIE.
8. Zif] UART1_IIR FHTiR 7S,
9. STHfRHN.

7.4.2 UARTA EWHTE

i%E UART1_MCR Z772.

% & UART1_LCR F#F#RAY5E 7 L4 DLAB 3 1.

3% & UART1_DLL/UART1_DLH/UART1_DLF %##2.

HE UART1_LCR 7788094 7 tL4%5 DLAB A 0, i%E UART1_LCR FHEE=HE T,
% E UART1_FCR &%,

%8 UART1_IER &,

#if) UART1_IIR HHTIRES.

iEH UART1_RBR, BUEUEIHI%HE.

SERR AR

© ©®© N o 0 A~ w Ddhd PR

7.4.3 CTS A RTS {ZHIR NG R BRIE

CTS

CTSHUART NSO, {RETHR, RRUARTALAREE. MRCTSMAKSH 1, 5
UART1_THR Z%8AH, HEALSREELEFIFORTOMEN, HOMTIELE

CTSECERIEMT:

AL E UART1_CTS &R,

fit® REG_UART1_MCR, {8t CTS/RTS Bz,

fitE REG_UART1_FCR, f{&&¢ FIFO.,

UART1_CTS ERMMARIKE TR, UART EELZERIE; MAANSEERN, BIRREFELE FIFO
H.

W dBE

sout  \start/Data Bits|stop 5 \ start stop S_\start / Data Bits | stop i
Disabled
cts_n S

RTS

RTS AUART #itiimO, KEBEFEXN, wEAKEER, RRUARTESERTFALUIEWEIET ;
LIZWFIFOR BB MK TFIFOI54I % 722 UART1_FCRAIEINFIFOIESS th i 1% B RMi i s fi & h
W fFRT, RTSHIEIRTSASEF, RRUARTIEEIZINE ZHIRE.
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UART1

1.
2.
3.

RTS BLERENT:

& UART1_RTS EHl.

BLE REG_UART1_MCR, f&E CTS/RTS Bahiizhl, RTS #EOMMHESIM EKREIE B

fiE REG_UART1_FCR, f{£#t FIFO, ##UX FIFO FEZ=hEHEE .

7.4.4 UART1 DMA £ B nis

1.
2.
3.

UART1 2R A] 3 5 DMA £ TheE, IZF=ME#mR\: Memory to Peripheral {23, Peripheral to
Memory #&=,. Peripheral to Peripheral #&z,. B EHRIZWNT:

fi & 7 /8 DMA #&iEF5h 5 &L PERI_RESET / PERI_CLKEN.,
fip & iBiETH 5 55 %88 DMA_CH_CTRL_Cx.
IRBSCPR N AR B HRATE, FMiR (8 [ufiI%E. AFEIIMZIRT).
f5lan: REG_DMA_CHCTRLC(channel_index) |= DMA_TR_WIDTH_8.
f5lan: REG_DMA_CHCTRLC(channel_index) |= DMA_MEM_TO_ PERIP.
BLE [BrsME] #n LESME] (BRSNS A vart1_tx, IRIMEH mem).,
AL 7 A BIIME IR TR .
f5an: REG_DMA_CHCTRLC(channel_index) |= DMA_DST_PER_UART1_TX.
f5l3n: REG_DMA_CHCTRLC(channel_index) |= DMA_SRC_PER_MEMORY.
BLE [Birtbit] & Uit ] S EHEREEHRE (RitihEE, Bttt R,
f514n: REG_DMA_CHCTRLC(channel_index) |= DMA_SINC_INC.
f5l2n: REG_DMA_CHCTRLC(channel_index) |= DMA_DINC_NOC.
MEFEASET, NEE DMA hEiERE 785 DMA_INT_STATUS, {E&ExtRAYEEFHT
BLE [REiuE] 71 [Biritit] & [BERR ),
DMA_SRC_ADDR _Cx. DMA_DST ADDR_Cx., DMA_CH_CTRL_Cx
f5lzn: REG_DMA_SRCADDRC(channel_index) = (uint32_t)src_addr,
f5)an: REG_DMA_DSTADDRC(channel_index) = (uint32_t)dest_addr.
f5)an: REG_DMA_CHCTRLC(channel_index) |= (length<<15).
EfF AR E. URHERMEFEBUFIBEREZHEE, 5 DMA (DMAC_EN).
IRESEPRMERER, N DMA Fhifik7SE 788 DMA_INT_STATUS, IRERFEHIKES.
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LPUART

8

8.1

LPUART

#ie

SHAAE—MEINFE S QR LPUART, ETE{RTFE 32kHz BH4h, ATAZ 2| &R S 9600 K 4F R EIE
L. LPUART Ih#E#R{%, RJLLZE Sleep/DeepSleep 3T I1E.

8.2

FEREM

SSHEW A
¥ UART miadg st

u
u
u

i

{$ A 32768Hz XTL Bf4hel 2 32KHz RCL BH$hT4E, #%45% 300 ~ 9600bps

1bit EEIR{L

7 =X 8bit #iiE

AR BRI T AR I L
1 8% 2bit {F1EAL

AR BIER

Sz #% Sleep/DeepSleep &1 I IBUL .

IRBRAR S T IRERIS

u
u
u

i

8.3

LPUART Z 7728 & #btik: 0x40000400

RXD T~ &AMz
IR IR MBS
1 FEE R EE
1 FHRIE LA REE

etk

% 8-1: LPUART Z7EF82%%

wE HIR ik
0x00 LPURXD BEWH RS
0x04 LPUTXD EEREEF
0x08 LPUSTA REEER
0x0C LPUCON THEERR
0x10 LPUIF iR S S Fee
0x14 LPUBAUD BHEEGESR
0x18 LPUEN BEWIEsE S fran
0x1C COMPARE BAEICAL S 525
A V1.7 Copyright © 2024 [ E4EBF (M) BROEIRAS 73



UM321xA F P F#ft

LPUART

wE ZR A
0x20 MODU BAFRFFIITHI S 788
8.3.1 HUWHIESTES LPURXD (fKF%: 00h)
Ee 4% B B SHE iR
31:8 RSV - - %88
7:0 LPURXD R 0 R BHEZE
8.3.2 XREHIEFES LPUTXD (fR#: 04h)
Ee 4% B B SHE iR
31:8 RSV - - REg
7:0 LPUTXD W 0 KIEBIELE A
8.3.3 RZAF7E LPUSTA (fs#: 08h)
Ee 45 AR B SHiE iR
31:8 RSV - - RER
7 TC R 0 RIXTERAFE, H—miEL xR B %i% buffer
AEEEM. BIBLXEE.
%% buffer ZZH5E, BHEN, REEAIE buffer
6 TXE R 0 SHIRITEEE.
5 START R/W 0 RISMENIRE, B 1558F,
4 PERR R/W 0 RIEAIEIR, B1E%.
3 FERR R/W 0 miigiEiR, 5 1E%.
2 RXOV R/W 0 EWER Y, §51E%F.
1 RXF R 0 FEWLE HiH, 1% LPUDATA 5855 %.
HIEEAFE, RNEREDXNHBIRSHTRS
0 MECH oM QO %8R, 5182,
8.3.4 #24$I% 738 LPUCON (fs#&: 0Ch)
Ee 45 AR B SHE iR
31:13 RSV - - {RER
iR & ERME
12 TXPOL R/W 0 0: FEEUR
1: Bl
KIXTER P ER{ERE
11 TCIE R/W 0 0: ZIERESERL T
1: RIFRIETTRRPET
%1% buffer =R ET{ERE
10 TXIE R/W 0 0: #F %% buffer Z3 i
1: RIF %1% buffer TS
T BRAEFEREAL
9 NEDET R/W 0 0: {£H 32k Bfsh_EF BN start bit
1: EF 32k B§h BG4 start bit
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LPUART

EEts

R

EfE

ik

PAREN

RW

REG I RE
0: HEMIT A BRI L
1: BIEWMA = BRI

PTYP

R/W

KRG AR
0: BRI
1: AR

SL

RW

ZIE K E
0: 1bit
1: 2bits

DL

RW

BHIEKE
0: 8bits
1: 7bits

RXPOL

R/W

PR
0: FEEHR
1: Bl

ERRIE

R/W

Eix h £ RE
0: FRIEHRSEIR BT
1: RVFERPGEIR R

RXIE

R/W

R BT BE
0: FIEHUHER
1: SRVFEIPER

1:0

RXEV

R/W

00

RWHETEAECE, ATEHMMESTE CPU

RSP ET

00: START {4 rsfig
01: 1byte HUIEIZUSERR
10: IFWEIRICEL AR TH
11: TREERMIGRES

8.3.5

FEifRE & 755 LPUIF ({R#5:

10h)

EE4s

=18

B

ik

31:4

RSV

EhfE

=&

TC_IF

R/W

K IXTER P EIFRE

1: RiESTT—EIERE P4
0: FTrhl~=4%

51350

TXIF

R/W

%) i% buffer Z= P HIFRES

1: %Ki buffer Z=fF =4
0: FTHHI~4%

51350

RXNEGIF

R/W

RXD T P& A HrFRE
1: R4

0: M=%
5150

RXIF

R/W

FEUTE AR P BTAR S

1: FWGE— BRSSP~ £
0: JCHE~4%

51550

WA V1.7
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LPUART

8.3.6 F4FEFFE LPUBAUD (fR#%: 14h)
beiE B B | SE iR
31:3 RSV - - =88
SHAEREE (bps)
000: 9600
001: 4800
2:0 BAUD R/W 000 010: 2400
011: 1200
100: 600
101/110/111: 300
8.3.7 HUfERET 3% LPUEN ({K#: 18h)
biE & B | SGE ik
31:2 RSV - - =&
& EIEEE
0: XM LPUART %%
1 TXEN R/W 0 1: ¥TH LPUART %1%
CpuB 11F8RE, BERSIEILESER, H3ET
1 JIEA BT IR EAIRIE.
I EE
0: %7 LPUART $5U4;
0 RXEN R/W 0 1: FTH LPUART 3EUg;
Cpu B 11#8E, BEREEIMLESER, H3EE
1 J9 1k A BEHIT IR EROIRAE .
8.3.8 HIERCHBIF 72T COMPARE ({R#: 1Ch)
bedE &R B | S6E iR
31:8 RSV - - RE8
) EEE R, R RXEV=10/11, HEWEHXARY
7:0 COMPARE | RMW. | 000000000 | e cOMPARE #ERIRT, ISR, ke
8.3.9 BUFXRIFHIIEHIFESS MODU (wFE: 20h)
L B | SiE ik
31:12 RSV - - =88
11:0 MCTL R/W 0000000000000 | LPUART & bit BViA%ITHI{==
8.4 HHRIE
8.4.1 ¥iEEW

1. BLE LPUBAUD FESIRERIEFER;

WRAS V1.7
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2. RIBEFREZFAENETSHE, EIATTHIEEE MODU i MCTL {E;
3. ELE LPUCON ZEH7Fs%, ®&BZEWIER. W%, FESHE;

4. B2E LPUEN HERITHEWERE;

5. FFPErEH.

8.4.2 HiELE

1. [ECE LPUBAUD HHERERIFE;

2. RIBEHFREZFRAENETSYE, BEATEHIEEE MODU i MCTL {E;
3. ELE LPUCON &H7Fs%, ®&BEWIEN. W%, FESHE;

4. PBCE LPUEN HFHEH[FTH&LIEERE;

5. FFPEEHG.

8.43 FHEHIFFRICEREN

KU FERBEBEEEHERNARSEE EFHIEH FHFEE MODU B MCTL, iU MECES KRN T
* 8-2: WEHNEHIFERAEEIN

MCTL
Baud Bit0
Bit1 | Bit2 | Bit3 | Bit4 | Bitd | Bit6 | Bit7 | Bit8 | Bit9 | Bit10 | Bit11
(start)

9600 0 1 0 0 1 0 1 0 1 0 0 1
4800 1 1 0 1 1 1 1 1 0 1 1 1
2400 1 1 0 1 1 0 1 1 0 1 1 0
1200 0 1 0 0 1 0 0 1 0 0 1 0
600 0 1 1 0 1 0 1 1 0 1 1 0
300 0 1 0 0 0 0 1 0 0 0 0 1

U ESHREIL LPUART TIERTHh A ERRY 32768Hz, MRFER RCL TIE, MESINGIMIIRE,
A REREMIEBTRIEH 7 RRRSEFHBIEIR.

8.4.4 {KERIEN T HOEIRIEWARER

LPUART 3#57 Sleep. DeepSleep R\ T THARIZHMRERL /o LB R THFERIR, HRFExt
RXD 5IBIEVEEAT, EEIHEF 2R EMEES iR E ARIRRR
1. ECE LPUBAUD HFHREMEFR.
2. RI\EFREFSENETISY, BEMCTL FE:5.
3. BCE LPUCON FH7#F2%, #iFmitgzN. MM, &Bid LPUCON.RXEV ikFMEEE M7 START fiL, —
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WUEWGERR . —MZHBICEC S RXD TFEEH&M
4. BLE LPUEN FES{TEUIERE.
5. i Sleep/DeepSleep.

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 78



UM321xA F P F#ft

12C

9

9.1

12C BEIEOEZERITHIZRAEIT 12C B4k, 12C RIRBTA L X IR, FISBIREN BITHEREIT,

A TEARAL T

EHEF. ARRIFERXMMRR.

9.2

FEHE

TRENRR. &3X, MHLEN. ZEFHTEZESN
S HFRfE (100Kbps) /fRiE(400Kbps)/EiER (1Mbps) =1 T {EiRZ

12C HEHRET B H7E 5 | B0 SDA FOES 45|50 SCL Z#£2 12C B2k, =HIA 12C 24N

HF 7 ALFHUETHRERN 10 T HETHRE
SRR &L
MR E AN RE

9.3 HESMA

12C & 7728 E bk : 0x40005400
+= 9-1: 12C HERYIF

wE B iR

0x00 I2C_CR 12C BLE &7

0x04 I2C_CLR 12C LB B E Far

0x08 I2C_STAT 12C KEHFS

0x0C I2C_DATA 12C HirE 7S

0x10 I2C_CCR 12C BH R E T Fan

0x14 12C_SADO I2C SLAVE it & 7728 0

0x18 12C_SADMO I2C SLAVE it ik 755 0

0x1C I2C_XSADO I2C SLAVE ¥ Rttt & 525

0x20 12C_XSADMO I2C SLAVE ¥ Rt i3 1725

0x24 I2C_SRST 12C EfuEFa

0x28 I2C_SAD1 I2C SLAVE it 57738 1

0x2C I2C_SADM1 I2C SLAVE it Fil &5 7728 1

0x30 12C_SAD2 I2C SLAVE it 7788 2

0x34 I2C_SADM2 I2C SLAVE it Fig Z 7758 2

0x38 12C_SAD3 I2C SLAVE it 7788 3

0x3c I2C_SADM3 I2C SLAVE it il & 7725 3
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12C

9.3.1

12C Ef B & 7F8% 12C_CR (fR#: 00h)

EE4F

B

ik

31:9

RSV

SHfE

RH

8

GCAVAL

0

General Call #iitFREAL .
1: Y% General Call ik
0: kY4Zl| Ceneral Call ik

IEN

R/W

12C &R P HFERE.
1: FhBR{ERE

ENAB

R/W

MIERXT, 12C 1&EhEaE(L.
1: 12C MBERT, 1&ER{ERE
0: 12C MN#ERT, #EHREIE, 12C FiftfT
ik TAE, ZB&4E SCL/SDA Z& FRIE 2.

STA

R/W

FiaFREERE

1: &iX START #5i&; &% START £z
&, BaiE 0

0: A%i% START t5#&

STP

R/W

= IEFRE(FERE

1: %1% STOP #5&; %1% STOP &< 5,
BaliE O

0: T%i% STOP #5&

IFLG

R/W

FRBT AR AL ;

I2C_STAT F 7= T 0xf8 LASMIIET R
A, HuBSEN

5 12C_CLR F7##81 CLR_IFLG {i, &
0. STP L5 1 B, Bl% % STOP #r&f&E,
eI 4%5% 0.

R/W

N B AR EEE

1: Ri%% ACK

0: R NACK

E 1/5, 5 12C_CLR 7784 CLR_AAK
% 0,

SLAV10M

{E% SLAVE BY, WEIMEIESY Rt
HES P HIEE A AFREAL.

1: BERRINHIES SLAVE ¥ Rttt 77
BRI BEHE T

0: HEWBIMBEIES SLAVE ¥ Rttt F 7%
P HEBEAHER

SLAV7M

{€3 SLAVE R, WEIRHMESILIEE
2 PR HE AL AR RRR AL

1: FEWBINEIES SLAVE it HF:5h
B EEFE PTED

0: #EUB|HHIES SLAVE Hiiit & 7728
FIEIRTHERE

WA V1.7
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12C

9.3.2 12C BeEEFRF 75 12C_CLR (f8%%: 04h)
Ee4% HR B ShifE R
31:9 RSV - - ]
General Call ThEEfERE(L.
8 GCAVAL R/W 0 1: General Call ThEE(FERE
0: Ceneral Call IhgeZEIE
12C 1ER P ERE AR T 725
7 CLR_IEN W 0 1: JERRPHTERE
0: PEFREIREIREE
12C #ER{FERE BT 725,
6 CLR ENAB | W 0 1: XM 12C &R
0: 1R%F 12C HERKES
%HT,.. ERE R
5 CLR_STA W 0 1: 5 %% START 7&
0: 1% START g EFRZL
4 RSV - - ]
PR E R B R
3 CLR_IFLG W 0 1: FBRRPHIIRE
0: RIEFPEFREATT
R BRSBTS,
2 CLR_AAK w 0 1: BRNERRE
0: RFNEFRESE
1:0 RSV - - REB
9.3.3 12C R&EF 7% 12C_STAT({m#: 08h)
e 4% HIR B4 SHE iR
31:8 RSV - - %8
7:0 STA R 0xF8 12C RSHFRE

I2C_STAT % 7&8% STA FEARKBRENENX

WRENREG 12C BE&FABHRE
0x08 2 %1% START fr&
0x10 2 %1% RESTART #5&
0x18 B2 &% SLAVE #hifitfin W 575, F3EU ACK {iL
0x20 B2 &% SLAVE hifitfin W 575, FH3EUL NAK {if
0x28 B &% 12C_DATA iR, S ACK
0x30 B 431X 12C_DATA FRI¥HE, BUEI NAK
0x38 ERMPR
0x40 © %% SLAVE #biibin R #5735, FU®] ACK
0x48 2 4% SLAVE it fin R #5735, FMULE| NAK
0x50 EREWEIEFET, ACKEX%XH
0x58 EIEWHRIETT, NAKEXH
0x60 2B 58 SLAVE S thitin W 5%, ACK 24 H.
FEodE ik, HBLUEKEIE 58 SLAVE ZFF8E Mkt in W 77, ACK
0x68 Sau,
0x70 SEPUEBIER I (0x00); B4 ACK;
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12C

KSR 12C BE&FBHRES

0x78 FEhiEME, FACEWRERERMIEM W f7E, ACKE%E.
0x80 BI—XSHHER B S M, SEBEUEFET; BiRE ACK;

0x88 BI—XRSHUER B S ; SREEEFT; 2iREIE ACK;
0x90 BI—XSUHERERA AR N SEWEE; 2iEE ACK;

0x98 BI— R SHHE AE A ER i, EEEHE; 2iREFE ACK;

OXAO i 15 MBS & E SR a7 SR, B 1 R E SR ta 5
0xA8 SEW B SR MM R 477 ; 2iRE ACK

0xBO ER#EME, HEEEWRIERARMUMNR #RE, ACKEXH.
0xB8 BREHIE; SIEW ACK;

0xCO BAEHEFTT; BIFWIE ACK;

0xC8 EANNBBETEHLIE; BEWACK;

0xF8 TR X REER;

0x00 Ha%ﬂtiﬁﬁ@ﬂﬁﬁiﬂ%t%ﬁa’qthim, FEENBHIEFHMNIF I = 2%

iR LIMNBTHAE 12C HANKE XHIIRFSE S H 0x00 K7

0xEO B&EE T RG &, B3 ACK;

OxE8 BAEE g & M, S#EUdE ACK;
9.3.4 12C $IEE7FE 12C_DATA(fR#: 0Ch)

EE 4% AR B ShifE R

31:8 RSV - - xE8

12C HIEHFER-
7:0 DATA R/W 0x0 7 12C X EEX T, BREHIFERXNFES
7 12C #BBHER T, SHRRBIENXANFES

9.3.5 12C HEHFEMEF 785 12C_CCR({fm#: 10h)

Ee4% AR B SNfE i3

317 RSV - - REE

6:4 CCRM R/W 0x0 BEFERREN M

3:0 CCRN R/W 0x0 RS REEALN

FOSCL = FscL = Pcik / (2Mx(N+1)x10); HA, FOSCL 2 12C # Ot ey SCL B3N,

9.3.6 12C SLAVE #tlit&HEF:E 0 12C_SADO ({ﬁi@: 14h)
Eb4F B B ENhi{E Eip%
31:8 RSV - - {%E8
7:1 ADRO R/W 0x0 12C MHLRZ HbtiE O
I iB N B ERE .
0 GCO R/W 0x0 1: fE4RE
0: I ERE
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12C
9.3.7 12C SLAVE #ulit & #73% 0 12C_SADMO ({®#: 18h)
beiE B B sHE ik
31:8 RSV - - 1RE8
12C MHER M RRESESE 0. §—u
5 ADRO S HILHEXT R .
_ SR N 1 %R, FERE 12C FEHAE R M
& AMRO RW Ox7 B, b4 ADRO st REfHI{A.
STRIfI S 0 3%, TELE 12C KEERIE S MM
AY, b ADRO St R4 H1E .
0 Rsv 1RE8
9.3.8 10 LL4¥12C SLAVE #ilit 578§ 12C_XSAD (fm#: 1Ch)
biE BT B S ik
31:11 RSV - - 1REB
10:1 XADR R/W 0x0 12C M#LIET 10 Eb4Etthtit{ar .
10 ELAF ML R R, T IE i R 2 RE
0 XGC R/W 0x0 1: {FgE
0: FfEae
9.3.9 10 Eb4F 12C SLAVE il 5 i & 7725 12C_XSADM ({R#%: 20h)
EeA% B B sl ik
31:9 RSV - - =
10 EE4F 12C WHLAE it il 2 7725 0.
F—{I5 XADR FEIRIHEXT R
. STRIf S 1 m, TELE 12C KEERIEH MM
8:1 XAMR RV Oxif B, i XADR fsf RIABOfE.
SR H 0 Fe7R, FEME 12C EBRIE I M
B, bk XADR SR N4 E{E .
0 RSV =&

9.3.10 12C EHF7F#S 12C_SRST (fw#: 24h)

Ee 45 B B SHE R
31:0 SRST w 0x0 Sit&EFes, &1 12C k.

9.3.11 12C SLAVE it F 7725 112C_SAD1 (fe#: 28h)

et E=1.8 Bt g Fiiib%3
31:8 RSV : : RE2
7:1 ADR1 RW 0x0 12C AHUER L 1
[t & ERE.
0 GCH RW 0x0 1: fE8E
0: TfEgE
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12C

9.3.12 12C SLAVE #ulit i 7735 1 12C_SADM1 ({w#%: 2Ch)

b 4% T Rt SE B
31:8 RSV - - 1RE8
12C MBI RS HE 1. B—IT
5 ADR1 FREIHLFERT R .
SERIAIH 1 R, 7RI 12C BHRER ML
& AMR1 RIW Ox7i B, bbik ADR1 Faset RIHOME.
SRR 0 TR, 7EUE 12C FBHRIEH AL
B}, ANEb#k ADR1 dxd R4 B {E .
0 RSV REE

9.3.13 12C SLAVE #iht %728 2 12C_SAD2 ({s#: 30h)

b4 B B SHE G195
31:8 RSV - - R
7:1 ADR2 R/W 0x0 12C MHLAER Hbdik 2
I iB R N B ERE
0 GC2 R/W 0x0 1: {F&E
0: I~ fERE

9.3.14 12C SLAVE iulit #7725 2 12C_SADM2 ({®#%: 34h)

EE 4% B B ShifE E13%
31:8 RSV - - RE8
12C MHUER Mt FigHFes 2. 88—
5 ADR2 AR EILHEXT R .
STNALA 1 FRIR, FELE 12C f&EIER ML
71 AMR2 " Ox7i Bf, bLi ADR2 Fsd RI{THOfE.
STRIL A 0 /iR, FEUE 12C 1=3RIEA AN
B, ELE ADR2 st R pi1E .
0 RSV R4

9.3.15 12C SLAVE #iht & 728 2 12C_SAD3 ({m#: 38h)

EL 4 B B SHiE ik
31:8 RSV - - R
7:1 ADR3 R/W 0x0 12C \HLIR btk 3
I iB R N B RE
0 GC3 R/W 0x0 1: fERE
0: AfFRE

9.3.16 12C SLAVE Huiit % 7728 3 12C_SADMS3 ({#: 3Ch)

EE4s =1 B g i::3%
31:8 RSV : - 1RE8
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bA% 2% B SiuE sk
12C WHER B RREHE 2. 5
5 ADR3 thB BT KL
_ SR 1 3R, TElk 12C HEERIEHR MAL
71 AMR3 b Ox7f B}, EE#: ADR3 Fhxd RI{HI{E.
SR H 0 Fiw, L 12C A MAL
B, ZRELE: ADRS i REfEO{E.
0 RSV - i RER
9.4  thilliEk

FRfE 12C LB E T AR : BIBESREEHIES . AJLblbRinF RW g, HiEES.
WIAESFERIES.

9.4.1 12C @EfEWiY (7 L4k
] i 77
7 A 7
| Data tramsfer
Kl Of - write (n bytes+acknowlegde)
FHEHAREIM
5 |SLAVEADDRESS|R/W| A | DATA | A | DATA (WAl P
| Data tramsfer
K 111 - read (n bytes+acknowlegde)
FEHLEM AL B
5 | siaveADDRESS [R/W| A | DATA [A/A| sr|staveappressfrAv] A | Data |wA| P
Read . I_DatatramsferJ Read | - Data tramsfer
ﬁ*&bﬂﬁgﬁﬁﬂ ead or write (n bytes+ack*) ead or write (n bytes+ack*)
BHR/WRE, & Sr: restart
BEFIAR
2CARNE &8
5 KRB ENEMENI S: EWARES SLAVE ADDRESS: M#/ithit
IR MM EEM RAW: fE¥iaENERNL, 1A%, 0TS
AA: RIZ(ACK)SIER B (NACK)E S P: [ZLLIEHIES
9-1: 12C BIEN(7 L5 Ht)iEE
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12C MEKIEZEIIENT:

HE—REG, BEENAFEABHE (W) 7. ENET BTAMLE, BREINEESE, FHRER
ML EEE (DATA), BIEEHKNA 8L, FNBAET— N FIRERHESFHMILRNEE
55 (ACK), REBRXET—IMFNHIE. A& HFEANKERERG|. KELBEERERE, EHE
M ERZE—MEILERIES (P), FAFL.

AERES, EENAEAERE (R) 7. EHAET BTN, BEEINEESE, FHRER
MHLEEEIEE (DATA), HIREHX/NA 8L, FNERETE— N FHEEEHELE—INERES

(ACK), MIEWEIENERESUEBLRET— I FhHE. REBESNHERARG. REHENS
BRI HEEREN, BEMMIZE—TENEES (NACK), MAHLIZL&R.

MRTEANKS, 2C BREEAMNEEAERN, BE=IRBENER, EizEhtd, ENSEE X
fRImR KRR (DATA 8857) R ENRERNIBHF s Filssthit CEET 2 SLAVE ADDRESS);
AEEREHT, MZMUARHITIES.

9.4.2 12CiEEMMY (10 T4k

12C 24kaY 10bit FHUEFN 7bit TR FREHY, XAEFATLATER]—N 52k EEEHER 7bit ikF0 10bit it
HEAETNADIZ & . 10bit AIMHLHBIE B FF IR 51 (S) K EE A KM (SNEMAN FHHIRER . B—NFTHH
Al 7 i 1111 0XX, XX 2 10bit it 89 F S EMALIABTAAL(A9, A8), 2B 8bit I, REMEMIFIE.
BEZAFET5 A 10bit kR T 8 FL(A7-A0).

11110 A9 A8 AT A5 AS A4 AT AZ Al AD
| Data tramsfar
s |n bytes+acknowlegds]
0 :write
THLE ESULH
1111049488 AT AL AS A AT AT ALAD 1111049 a8
CH 2 o3 » | dsn ] » G Ae) » | o= V2] o PP
| | | L ] El_:'::::_'*:':' ] _
0w SEmsan "1 - read By aracmowecge |
FHEAH PR B
] 5. V - E &S ANE NDDEE Rk
EH: EEEFHEEEL 5 HETERES SLAVE ADDEETS: MHLHE
]
D HERAHEEET W R EERE T, 1R, 0N

Ea: BEAcOGEEEMN RS F: GRS
9-2: 12C B{Ethid (10 L Fut)HEE
12C HEKIEEZTENT:
EE—EES, EHIEALERBEMILIEEE. HIEWEI START £4EH 7oit ik, AHLEBA%E
7£ XSAD H R Bl SHEREINE— N EH(1M1110XX)IHITELER, HIEEE/\A bit GEBH) 2FH
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0. AHRESMREHMERHAENE ACK. ETRMANFHLEB CHMIASEZNFHE 8 4 bit
(XXXXXXXX), XEH R E— MWL H =4 & ACK. ILECSER AN AT FHAE MALE iR . W
MF U RS EREFE SUARSERREEIR L ZH R ERES FRFHRRE—NTERMN
it

HEEMREG, ENERRBEMAMEEEE. EE-MRE ACK 28], AEFRES EEE——
Bl. EEEFHEFZFMESNZE, REMAISERFRSLRRE, KA E Sr 2 GHE—F T
i 7bit R IER, FHMRAE 8 N bit BEH 1 (). MRE, MIRIAEERIEA— DN LERKTULH~
£ NE ACK. LECSERE ML AT FHARENILMELE.

9.5 (ERRE

9.5.1 #IRHIERF

% 12C EOVIRKBIENI T/ ENABIF

1. BESMHLMIEEXN 12C_SADO/12C_SAD1/12C_SAD2/12C_SAD3/12C_XSAD, & E fFithiit ITHT
27728 12C_SADMO/ I2C_SADM1/ I2C_SADM2/ 12C_SADM3/12C_XSADM, 12C_SADx &2 GC
RLERL, fFaer Bt NE (MREE).

2. 12C_CR %78 IEN L&z, {4k 12C k.

3. B I2C_CCREHFHIZE 12C BIEER GGRfE/RE/EIER) .

4. FFFMNHER, & E 12C_CR F7F8589 AAK. ENAB fiL,

9.5.2 FHEXEINEE

[6] 12C_CR &8 STALE 1, %W START #5&.

&5 12C_STAT HHEHFHET A 0x08 (B %i% START #575).

[6] 12C_CLR F#) CLR_STA i 1, &k STA KEHRE.

[6] 12C_DATA FHERE AN SLA (7 £i1/10 i) +W (0).

[6 12C_CLR ) CLR_IFLG fi5 1, %% SLA+W.,

E1#F 12C_STAT HHEHHETH 0x18 (B41% SLAVE #itibin W #535, FH#L ACK D).

[6] 12C_DATA HEHBEANFLEMEIRES AMMNILZAEFIE (10bit Stk % %58 = kg &itbht

+W),

8. IEULBIMiL#E 12C_STAT_SECOND_ADD_ACK=0xe0 JR7SAE Zx bt B2 &% H U E| ACK, &
BIA&EHHE (10bit FHEA B LB IRFE)

9. [[@12C_CLR #) CLR_IFLG I 1, &x#iRE.

10. %15 12C_STAT FESEHET R 0x28 (B4 12C_DATA FHi#iE, SEW ACK).

N g~ w N

23V Copyright © 2024 [ TSHEEF (7)) RHEIRAT 87



UM321xA F P F#ft 12C

11.
12.

ESEFRNPER, HEFLZNBIRESIAIXTTE.
@ I2C_CR HFEFEM STP L5 1, %i% STOP 7, fEi#isEm.

9.5.3 EHlBENTHEE

A N

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

[6] 12C_CR &F7F#8 STAWLE 1, %W STSTARTART #57&.

E1F 12C_STAT FEHRBETH 0x08 (B %1% START fr&).

5 12C_CLR ##J CLR_STA i 5 1, &R STA RiXfRE.

15 12C_DATA ZFE2E 5 A SLA (7 /10 fir) +W(0).

[6 12C_CLR ##) CLR_IFLG fIE 1, %3% SLA+W,

E15 12C_STAT FEHRHELTH 0x18 (B %% SLAVE Hitibin W #r75, FHiEW ACK i),

[6] 12C_DATA HEEREANFLAZNHB/ESANNMEEAFMIE (10 FUEARMAEIEE ZRME
ZHk+W) .

FRFE RN L XL 12C_STAT=e0, L&MW START fr& GXEE 10 FHAFNEHID.
[6 12C_CLR 1 CLR_IFLG I 1, &i%#iRE.

6 12C_CR & 1725280 STALE 1, %4 RESTART fri&.

215 12C_STAT HESERHKETH 0x10 (B %1% RESTART #7:&),

[5) 12C_DATA ZFE85 N SLA (7 {isg 10 fir) +R(1).

[6 12C_CLR ##) CLR_IFLG fIE 1, %3% SLA+R.

F1¥ 12C_STAT HERBETH 0x40 (243X SLAVE it R 4735, FHmuaE) ACK).

[ 12C_CR 778289 AAK L5 1, 18 E 12C_CR & 778589 AAK fiL,

[6] 12C_CLR ®f) CLR_IFLG IS 1, FriaiEisie.

%15 12C_STAT HEBET A 0x50 (BEEWHIEFTI, ACK E& W), EE 12C_DATA HUEIry %
o

B8 LAMSE, BRERWSERERE.

6 12C_CR 88 STP IS 1, %i% STOP 5k, EMiE.

9.5.4  MHEULTHEE

I2C_STAT: 0x60 (23U B8 51 SLAVE ZE8E Mt W 7%, ACK B4 H)
0 [§I12C_CR ZFEFRMAAK IS 1, i&E 12C_CR Z7738M AAK {i;

i [612C_CLR §4 CLR_IFLG 5 1, Friaisisiz.

I2C_STAT: 0x68 (R{EEHATE KR, FHEABEKEIE HH SLAVE FE:5itlbin W £57, ACK
B4 )
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0 [612C_CREFHEHRMAAKIE 1, & E 12C_CR F7F5H9 AAK {iL;
U @ I12C_CLR Ff CLR_IFLG {iE 1, FrigiEuisie.
|I2C_STAT: 0x78 (R{EEMATELIEMRL, HECSEKRERARARLEM W #7735, ACK BEXH)
0 [612C_CR FEHRA AAKLE 1, & E 12C_CR F7F5H AAK {iL;
i [@I12C_CLR #f CLR_IFLG {5 1, FriatErsiiz.
I2C_STAT: 0x70 (BiZEWGERER I (0x00); B%H ACK)
0 [[12C_CR FEHRA AAKLE 1, & E 12C_CR F7F5H AAK {iL;
i [@I12C_CLR #f CLR_IFLG {5 1, FriatEisiiz.
I2C_STAT: 0x80 (RI—XFHLFEA B S MHlE; BEWHIEFT; SiRE ACK)

0 JEEY 12C_DATA hiuff B #1E;

0 [[12C_CR 80 AAK IS 1, B E 12C_CR FF=aY AAK 1i;
0 FEEWEEEE 1;

0 [@I12C_CLR ## CLR_IFLG fiE 1.

I2C_STAT: 0x88 (Ai— X FLFER B S Mithil; BEWHIEFT; SiREIE ACK)
0 JEEY I2C_DATA thiut B|ph s ;
0 [§I12C_CR FEFREM AAK LS 1, i%E 12C_CR F7F25M AAK 1i;
U BEWHERKEM 1;
U [ I12C_CLR i) CLR_IFLG L5 1.
I2C_STAT: 0x90 (Ri—XFitFERABAAAMLE; SEEE; 2iRE ACK)
U JEEY 1I2C_DATA thitB|ph s ;
U [@I2C_CR FEFEM AAK L5 1, i&E 12C_CR FF25H AAK 1i;
U BEWHERIKEM 1;
G M@ I12C_CLR 1) CLR_IFLG ¥E 1.
I2C_STAT: 0x98 (Ri— X SHEMBEAEA ML ; BEEEEE; 2iREFE ACK)
U [@I12C_CR FFEM AAK L5 1, i%E 12C_CR FF25H AAK 1i;
U [I12C_CLR ##J CLR_IFLG fiE 1;
I2C_STAT: OxAO (H{ERAMZB/MN L E RN FRESTURT, BERIELEZHSEERIGEM)

U [[12C_CR 780 AAK IS 1, B E 12C_CR FF=9 AAK 1i;
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i [512C_CLR 4 CLR_IFLG fi5 1,

9.55 MI%EEIhEE

I2C_STAT: 0x60, BE#UESH SLAVE Fizasttitm W 157, ACK B4 H (10 L JFuEHID.

U [612C_CR &850 AAK (iIE 1, IR E [2C_CR F7785H) AAK {iL;

U [9 12C_DATA H#HFHEENFLIERNEE;

U [[612C_CLR #AJ CLR_IFLG fiIE 1;

U ZEHBEKEM 1,

I2C_STAT: 0x68, Eskiafh#k, F B LUEILEIB 5HY SLAVE FFssibm W #575, ACK B4 H (10
AL FHEEED .

U [[12C_CR EFEHM AAK LT 1, RE 12C_CR F1F5M AAK {iL

U [612C_DATA HERENFFLIERIHIE;

U [@12C_CLR #F ) CLR_IFLG fiIE 1;

U ZEHBIEKEM 1,

I2C_STAT: 0x70, BiZWi@MR AR (0x00); BE%H ACK (10 fIFHEHIL).
U [[612C_CR EFEHM AAK LS 1, IRE I2C_CR F1EE5M AAK i

U [ I12C_DATA HFERENfFLENEIE;

U [@12C_CLR H#) CLR_IFLG i 5 1;

U  ZEHIEKEM 1,

|2C_STAT: OxA0, HERAMBEBR/NLERNFEHSITUR, BKEIFLEEHRESRGFZMG (10
FHEHI)

U [E12C_CR&FEFHEM AAK LS 1, & E 12C_CR FE8HI AAK fiL

U [\ 12C_DATA HEREANFLENEIE;

U & 12C_CLR ##J CLR_IFLG fiI5 1

U ZEHIEKEM 1.

I2C_STAT: OxA8 (E#U B SR R #5775 ; BiR[E ACK).
0 [612C_CR FEHM AAK L 1, & E 12C_CR EF7F:5M AAK {iL
U [ I2C_DATA HFERENFLAIENEIE;
i [E12C_CLR ##J CLR_IFLG {i5 1;
U ZEHIEEM 1,

I2C_STAT: OxBO (F{EMMLET, EL#EME, HESEWEIER AR R #77%, ACKBE& W),
U [[12C_CR HEHRMAAKAE 1, ®E 12C_CR FF&8H9 AAK i ;
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0 @ I12C_DATA HFHEHRBANFLENEIE;
0 [312C_CLR ##J CLR_IFLG i 5 1;
0 REBIEKEM 1.

I2C_STAT: O0xB8 (BE4.XE#E; 2HU ACK).

i 18 I12C_CR F77:5M AAK it 5 1, R E 12C_CR FFE5H AAK {iL;
0 [a) 12C_DATA HFREAFRERNEIE;

U 1@ I2C_CLR ##J CLR_IFLG i 1;

0 AEHIEKEM 1.

I2C_STAT: O0xC8 (RAMBIBEFHEMLE; SHEUL ACK).

0 1@ I2C_CR F#EEMH AAK L5 1, ®E 12C_CR FEEH AAK £i;
0 [a 12C_DATA HHEREAFRERNELE;

U 1@ I2C_CLR ##J CLR_IFLG fiE 1;

0 ZEBIEEM 1,

I2C_STAT: O0xCO (BE&LZEHIEFT; SHULdE ACK).

U [[12C_CR ZF7FEM AAK IS 1, B E 12C_CR FF209 AAK fi;
i [§I12C_CLR ##J CLR_IFLG {5 1.

WRAS V1.7 Copyright © 2024 SEEF (IH) BROBIRAE

91



UM321xA F P F#ft SPIO

10 SPIO

10.1  #hiAk

$B1TIMZIED (Serial Peripheral Interface, SPI) 25MEBi% &8 1d B4k X IR MBI BITRIZSEINF .
SHIEME T —1 SPI0 #FORHR, AEREAFIREHMNILE, SMSHMEREY SPIE(E.

10.2 FEHEMH

W THENTRHRERITRISIEL

F MRS

T RIERT SR MERARAL (GrdFE= 0, 1. 20 3)
A RIZEL R R

MR TR KINZE A Fsys/2

TRINEE R R AR

SN T

FEREIREM, ARIPFIHEIRE

% ¥ DMA

8 1 byte fifo SRE

10.3 HHEHMEA

SPI0 Z7F88 & #b1k: 0x40000800
# 10-1: SPI0 S7EF&E5%

wE B i35

0x00 SPI0_CR SPI0 B B & 7758

0x04 SPI0_CSNO SPI0 R ITHIFFE 0
0x08 SPI0_CSN1 SPI0 EERITHIZF 7S 1
0x14 SPI0_OPCR SPI0 S #E1EHIF a8
0x18 SPI0_IE SPI0 FREsE % 1538
0x1C SPIO_IF SPI0 thifirE S 5
0x20 SPI0_TXBUF SPI0 B2 ELBEHER
0x24 SPI0_RXBUF SPI0 EWER S 72

0x28 SPI0_DMARXLEV SPI0 DMA JEWIE B 51758
0x2c SPI0_DMATXLEV SPI0 DMA &i%i8 B 51758
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10.3.1 SPI0 B2 E & 775% SPI0O_CR ({®#: 00h)

EE4F

AR

Rt

ik

31:14

RSV

SHfE

RH

13

DMA_TX_EN

R/W

Dma Tx {EfE
1: {FH DMATX &K
0: X7 DMATX &k

12

DMA_RX_EN

RW

Dma Rx gk
1: {£8E DMARX &K
0: % DMARX &K

11

FLTEN

RW

Slave I NEBIERIERE (SSN/SCK/MOSI)
1: {EEE 4ns I8K
0: TR

10

SSNM

R/W

Master #2310 T~ SSN #=HiE R 1k

1. §%1%5 8bit I Master £ij5 SSN, #¥F=HEF
BHE) e WAIT Z 1728154

0: B&i%5E 8bit [5 Master {R%F SSN J{K, 4
R B AT E] R WAIT H17aE5H]

TXO_AC

R/W

TXONLY FEEBENETRIFRE

1: TXONLY BHEaEFT B, RHF-E TXO F
FERFETER, BHEET

0: X[ TXONLY BH-EzEE

TXO

R/W

TXONLY #=#l{L
1: B3 Master BB % 1=1E50
0: KFABRLIEERN

MSPA

R/W

Master Sampling Position Adjustment Master
MISO ESHIRMEHIERE, ATERBERME
PCB FEZLIEIR

1: RERLEIRF 1 SCK B H]

0: %

SSPA

R/W

Slave Sending Position Adjustment, Slave MISO
BENLE IR

1: HERTF SCK EHi% %

0: %

MM

R/W

Master/Slave R 1%EE.
1: Master &3¢
0: Slave f&3,

WAIT

R/W

Master #2RT, 45T 8Bit FMAZEL(1+WAIT)
1 SCK cycle Z#F5Af (a1 B T —1 8Bit FUEIE

RSV

=&

SSNSEN

RW

Master 2\ T, ZH4EH] SSN fE&E
1: Master #2230 T SSN ¥t ik i)
0: Master #&3X T SSN #iH A4 B zhiss!

SPIOEN

R/W

SPIO fERE. KM KXEIRTHIEY 7 TSR X fERE
1: {&&E SPIO
0: XM SPI0, BELFEERWERT

WA V1.7
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10.3.2 SPI0 F1RATHIZFF25 0 SPIO_CSNO (fw#: 04h)

EE4F AR B ShifE iR
31:7 RSV - - =B
SPI0 E#&AR T, CSO 3N Master T, WME
SSNSEN J5 1, B4 AT LUBE L= SSN Hith
6 SSNO RW 0 F
1: SSN i {KEF
0: SSN #ittSHEF
SPI0 F#RRX T, CSO XK Master t20UR R AL E
{ir:
000: fPCLK/2
001: fPCLK/4
010: fPCLK/8
5:3 BAUDO R/W 001 011: fPCLK/16
100: fPCLK/32
101: fPCLK/64
110: fPCLK/128
111: fPCLK/256
LBEIEEHITHIRHE, TeefEsuXLefi,
SPI0 F4#&XF, CSO 3fRMmitg= (Frame format)
0: Ft%ki1% MSB
2 LSBFO R/W 0 1. 5% | SB
F: HBEAERITRAENTIZAAE.
SPI0 =RR T, CSO ¥t RzAt AR 4 % +% o
1: BITHMEILESBEE
1 CPHOLO R/W 0 0: BITAPZIEFERBT
I HBEAERITRAENTIZAAE.
sE: 34 SSN ARET A BETIZAIRYE
SPI0 4R T, CSO Xt zAT4hHEAIERE -
0 CPHAD A 0 1: FBZARERERE —MERIAE

0: F—TETHAARE—MERIAG
E: HBEEEITR IR IRE.

10.3.3 SPI0 F1RAITHIFEES 1 SPIO_CSN1 ({®#: 08h)

Eb % B4 B SHfE s
317 RSV - - =E8
SPI0 18R T, CS1 %] K Master 8L 7, 41 % SSNSEN
A1, BRI UEBI HEdEs] SSN i B
6 SSN1 RW 10 1. SSN #i (e
0: SSN IS
BRAS V1.7 Copyright © 2024 [ RSEEF (J-) RHEIRAS] 94



UM321xA F P F#ft

SPIO

EEts

R

EfE

ik

5:3

BAUD1

R/W

001

SPI0 &R T, CS1 XK Master 8 2K FFREC B
000: fPCLK/2

001: fPCLK/4

010: fPCLK/8

011: fPCLK/16

100: fPCLK/32

101: fPCLK/64

110: fPCLK/128

111: fPCLK/256

LIBEIEEFITHIRME, FaefEnuxLfL,

LSBF1

RW

SPI0 £#&KXT, CS1 XfRMmitgz (Frame format)
0: %&%i% MSB

1: £XI%LSB

I HiBEEHITRA AR TIZARE.

CPHOLA1

R/W

SPI0O EER T, CS1 FRIAT$hRMEERE
1: BITRMELESET

0: HRITEHIFILAIREF

x: SBEEREITIHTERTIZMAE.
E: 2§ SSN AIREI T e RiZ R E

CPHA1

R/W

SPI0 &K, CS1 XfRzATehFRII%R:
1: BIARAERE—MEIRLE

0: F—MAIAERE—MEIRILE
i LB EERITR AR TIZARE.

10.3.4 SPI0 i 24=HIF 3% SPI0O_OPCR ({&#%: 14h)

L4 AR B | E(fE R
31:4 | RSV : - {REE 18790
i ol (a = = > A prE
3 TXBFC wic |0 Transmit Buffer Clear, ##+5 1 &M & %ER,
50X
i A H = = = 4= —
2 RXBEC W1C 0 ReCGJve Buffer Clear, BHE 1 /Hl-‘%?%q&—iﬁ, 5
0 3
i — = ==
1 MERRC |W1C |0 Master Error Clear, ¥+ 1 7%k SPIIF. MERR %
A
b= q 3k
0 SERRC wic o Slave Error Clear, %45 135k SPIIF.SERR

ke

10.3.5 SPI0 iz HIE 728 SPIO_IE ({"%¥: 18h)

EL 4 HIR B SO ik
31:9 RSV - - fRE8 LA 0
8 RNFIE R/W 0 Rx Fifo Full HBi{ERE
7 TNFIE R/W 0 Tx Fifo Not Full HEi{ERE
6 MERRIE R/W 0 Master Error B {FE&E
5 SERRIE R/W 0 Slave Error H#f{F gk
4 RXCOLIE | RW 0 B EF AL PHERE, TS 1E5%
3 TXCOLIE | RW 0 EXEEF AL PERE, TS 15T
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EL4F ER B SME A

2 IDLEIE R/W 0 SPI0 Z= RFR A W AE

1 TXBEIE R/W 0 TX Buffer Empty FhEf{E#E
0 RXBFIE R/W 0 RX Buffer FrEf{E e

10.3.6 SPI0 FHtREZEFEF SPIO_IF (fe#: 1Ch)

et

R

B

ik

31:9

RSV

EifE

*E EAO

8

RNF

R

0

Spi Rx Fifo Full
1: SPI0 Rx Fifo i#
0: SPIO Rx Fifo #&3#

TNF

Spi Tx Fifo Not Full
1: SPIO0 Tx Fifo i
0: SPIO Tx Fifo i#

MERR

Master Error fri&
4 Master TN{E#iAi# 8 {iZ SSN i+ =R, MERR
B

SERR

Slave Error frix
X Slave T &A% 8 1iL SSN F#Fi =T, SERR
="

RXCOL

R/W

BREERL, S 1 AT

TXCOL

R/W

BEEG RS, RS 1A

IDLE

SPI0 = RAfrE, RiE
1: SPIO {5z A
0: SPIO & T

TXBE

TX Buffer Empty ¥R 4L
1: REEFD, BKHE TXBUF FE
0: EEEFES

RXBF

RX Buffer JEZEFrENL
1: BWEFES
0: BWEERZT

10.3.7 SPI0 XXLEFHF75% SPIO_TXBUF ({fw#: 20h)

Ee4F B Bt ENh{E %
31:8 RSV - - {REE iEH0
SPI0 £iX4E7, %1% FIFO AOfblt. 1t 1P —3
7:0 TXBUF W 0 474 8 I Byte %1% FIFO, Bitkitiit, ¥E L%
HYEIESA FIFO #1.

10.3.8 SPI0 EWEFEF 728 SPIO_RXBUF ({g#%: 24h)

Ee 4% e B SHE 175
31:8 RSV - - RE8 ¥R 0
SPIO #EW4E7E, U4 FIFO NOHbdk, 1t IP —3
7:0 RXBUF R 0 &7 8 4 Byte B3I FIFO, istittibiit, &4
HEEM FIFO HhifEUHE Sk,
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10.3.9 SPI0 DMA ##i B F 7785 SPI0O_DMARXLEV ({m#: 28h)

EE4F 2R Bt | ShiE R

31:3 RSV - - *E EA0
SPI0 #£1% FIFO DMA &K E .

2:0 DMA RX_LEV |RW |0 % RXFIFO RHIBIENM AT T FRRER
Bf, =4 DMARX &K

10.3.10 SPI0 DMA %X B & 7785 SPI0_DMATXLEV ({g#: 2Ch)

EE 4 BR B | BhfE ik

31:3 RSV - - *E EA0
SPI0 %£i% FIFO DMA K& & .

2:0 DMA TX LEV |RW |0 4 TXFIFO FREIENM N TS EFERREE
B, 724 DMATXi&EXK.

10.4 HEOFFRF

AT RERER SPI JM%, SPIO BT shAIRT AT USRI BT s AR L% #E{L (SPI0_CSx.CPHA) FnA+
AR IR IENL(SPIO_CSx.CPOL)& B =4 4 MAEHEE . ARIEHIBEEREM, ENRGNRNFEELE
_ﬁo

LA TFARHERE SPI0 BRGfEsERL (SPI0_CR.SPIEN) {iiJg 0 B, SPIO i) SCK 5| BTt & 1 ThT 4
M

10.4.1 CPHA=0

CPHA=0 B, SPIO #RIR7E B ITRIHAYE — MR ARAERE, A:
# CPOL=1, 7EHR{TRIFHEY T REERAEREE;
# CPOL=0, 7ESRITHHM EFAARERIE. M TEPFR:
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=18 S 2 I O I O
(CPOL=1]

S Y A N O A
(CPOL=0]
[fm:?nsa'ﬂe,] (msBit } Bite X Br5 X Bit4 X B3 ¥ B2 ) Bt1 X LSkt )
[,m“’,:ssgve] MSBit }{ Bit € X Bit5 }{ Bit 4 }( Bit 2 X Bit 2 }( Bit 1 ){ LSBit }{ - }_
Slave SSN Y /_

(*): normally MSBit of byte just received)

10-1: SPIO #E/ETshET B (CPHA=0)
10.4.2 CPHA=1
CPHA=1 B}, SPIO fRiR7E BITETEPHISE — NV ORAEEIE, HD:

# CPOL=1, 7EHITHIHHEN EFARFERIE;
# CPOL=0, 7EHITHIHI TREEARERIE. M TEPRR:

<+ S N Y I T I I O
(CPOL=1)

So v e
(CPOL=0)
(fron“f?niter) \'wssit  sits X sit5 X Bia X sis X st2 X Bit1 X Bit0 f
(,mMm'igve) —D( msBit X Bit6 \ Bits X sita X Bits X Bitz X Bit
Slave SSN ‘\ /

(*): normally LSBit of byte just received)

10-2: SPIO #iE/AtshEtFE (CPHA=1)

10.4.3 ME&H SSN

# SPI0 M5, M CPHA=0 B, SSN S A S FHREERERNS, UEATURREHT—
FhRE, FERTEENRER. WTNEFRTR:
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MOSIMISO }( Byte 1 }{ Byte 2 X Eute 3 }(

Master SSN / \_
g \ /A /N a
10-3: SPI0 SSN K& (CPHA=0)
CPHA=1 B}, MzEStHHY SSN SIMIAT LAEE S IR A M —E AR, W TEFRR:
MOSIMISO }{ Byte 1 ){ Byte 2 }( Byte 3 }{
Master SSN ! L
) /~

10-4: SPIO SSN BFE (CPHA=1)

10.5 fERARKEIE

< 10-2: SPIO 5|BMERL A&

ESHIRThEEAL SPI0 FZE 1 SPIO L E 2
CS SPI0_CSNO SPI0_CSN1
MISO SPI0_MISO SPI0_MI1
MOSI SPI0_MOSI SPI0_MOSI
CLK SPI0O_SCK SPI0_SCK

SE:5|B4 SPI0_CSN1 1 SPI0_MI1 $2ELf#ER, SPI0_CSNO 5 SPI0_MISO #H & F3

10.5.1 #JHELIERF

fii & 752 SPI0 #ket4h 5841 PERI_RESET / PERI_CLKEN;

ALE SPIOCR.MM {i, &EEMERN;

fic E SPIOCR.SSNM iz, % E SSN iZFHIER ;

Bt E SPIOCR.SSNSEN {if, i%E SSN #itt RE iR 2R

AL E SPIOCSx.SSNx {iF1 SPIOCSx.LSBFx {if, i&E SSN #ith B8 EFIMIAE ;
Bt E SPIOCSx.CPHAX {iif1 SPIOCSx.CPOLX fif, LAi%&E S ITATehABAIAAR M ;

o o 0N PF
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7. FCE SPIOCSx.BAUDX[2:0]fi, W& E RITAIEER (BEANBEHERNARIEE, HITHRIMERER
RER[HRE). FER, ECEFE, SPIOIE #1 SPIOIF fi;
8. fitE SPIOCR.SPIEN, {¥&E SPIO,

10.5.2 XRixHiE

0 EBHRERE
AL E SPIOCSx.SSNx ifft SSN 3| IR LM, BLE SPI0CSX. TXO 14, S HES A SPI0_TXBUF
#7588, B4 SPIOIFIDLE BEI%%5EM, BLE SPIOCSX.TXO AR, HMsTMME SSN HI.

0 MNBHR®ERE
Bt & SPIOCSx.TXO fiLAE, BHIRE A SPI0_TXBUF %7788, %1% SPIOIF.IDLE B %i%x5EAK, B
& SPIOCSx.TXO I K.

10.5.3 JEUCRTE

0 EHFRHEUCRTE:
BLE SPIOCSx.SSNx hifik SSN 5| BlE shfata, IFHIBE AN\ SPI0_TXBUF & 7F88, F1F SPIOIF.RXBF
B, 1EL SPIO_RXBUF FF =BT MEZW, HIMSTRE® SSN fis.

0 MERHHEUCRTE:
4% SPIOIF.RXBF Efi, i£EI SPI0_RXBUF ZF e #iR el BB IE

10.5.4 SPI0 DMA %3552

AL E SPI0 DMA %3218 E & 7738 DMA_SPIOTX_LEV, i&E /=4 DMARX i&RH FIFO #iB
{#4E SPI0 CR.DMA_TX_EN {iz, {8 DMATX 5K ;

Bt &7 /3 DMA #&RREHh 5 €L PERI_RESET / PERI_CLKEN;

i & i@iEis #5258 DMA_CH_CTRL_Cx;

IREEPRN AECERIRAITE, FMIER (8 fUZE. WERIIMEIEN);

BE [BrosM&] #1 URESMZY (BBISME S SPI0 &3%, BESM& A MEM), tbr7E A B)sMZ AR
TR

7. BLE [Bfrtit] 71 DRt ] SEMEHEEmEE CRtbibEE, BfRtiARE);

8. MFMEAPH, MEE DMA FKiig/RE 735 DMA_INT_STATUS, {EaEXTRHYIRIEHHT;

9. ECE [Ribut] 0 [Birtteht] & [HiERRT]

DMA_SRC_ADDR_Cx. DMA_DST_ADDR_Cx. DMA_CH_CTRL_Cx;

o g~ w0 N PE

10. FR/LAERE. UREREIEERERHRE, 58 DMA (DMAC_EN);
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11. #RIBSEFREMIER, M DMA hEiik7SE 7758 DMA_INT_STATUS.

10.5.5 SPI0 DMA EW7 T2

S T o

BLE SPI0O DMA %3%i8 B2 7732 DMA_SPIORX_LEV, &E =4 DMA RX &K FIFO $IE/N;
{4 SPI0 CR.DMA_RX_EN fif, f##t DMARX &K ;

Bt & JF /5 DMA #irE4h 58I PERI_RESET / PERI_CLKEN;

AL EiBiEEH{E 25 %% DMA_CH_CTRL_Cx;

IRMESCPR S AL B MBALZE, RMiR (8 ufiZE. MEFEEIIMZIE);

BE [Bivshg] & UGERESME] (BRISMEHR MEM, JESM&H SPI0 210, ke A 2SN BoE
TR

EeE [B#nttiit] 1 UREdbh] SERERIEEEIEE CRitUbEE, Bt R~E);

mEFEA ST, NEE DMA PR RE 7785 DMA_INT_STATUS, {$&ExtRAYIEE 1T ;

BLE [REiut] &1 [Biribit] & [BERRT);

DMA_SRC_ADDR_Cx. DMA_DST_ADDR_Cx. DMA_CH_CTRL_Cx;

10. FH/LARE. URERMEIEFERERHRE, £58 DMA (DMAC_EN);
11. RIBELFREEAER, N DMA FhEfiR7SE 7788 DMA_INT_STATUS.
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11 SPH

11.1 A

$B1TIMZIED (Serial Peripheral Interface, SPI) 25MEBi% &8 1T B4k X R MBI BITRIZEINF .
SHEE TSP EOERER, AIREAFIREHMNILE, SMSHNEREY SPIE(E.

11.2 FEHEMH

W THENTRHRERITRISIEL

F MRS

T RIERT SR MERARAL (GrdFE= 0, 1. 20 3)
A RIZEL R R

MR TR KINZE A Fsys/2

TRINEE R R AR

SN T

FEREIREM, ARIPFIHEIRE

% ¥ DMA

8 1 byte fifo SRE

11.3 HFHEHER

SPI1 &7z28 & H#blik: 0x40005800
#= 11-1: SPH HEHRIE

RE B g

0x0 SPI1_CR SP1 BLBHF8

0x4 SPI1_CSNO SPI FEXIEFIFEFRO
0x8 SPI1_CSN1 SPI1 EEXITHIFFaE 1
0x14 SPI1_OPCR SPI1 S #EiEHIHF FaR
0x18 SPI1_IE SPI1 FFHfiEHIF 725
0x1C SPI1_IF SPI1 FhHiiRE S 1788
0x20 SPI1_TXBUF SP1 BEWEGSER
0x24 SPI1_RXBUF SPH EWERFTEFR
0x28 SPI1_DMARXLEV SPI1 DMA 38 B & 1788
0x2c SPI1_DMATXLEV SPI1 DMA £%i8 B &8
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SPI1

11.3.1 SPH E2E % 7#% SPIM_CR ({&#: 00h)

EE4F

B

Rt

ik

31:14

RSV

SufE

*H

13

DMA_TX_EN

R/W

Dma Tx {£fE
1: {FH DMATX &K
0: X< DMATX &k

12

DMA_RX_EN

RW

Dma Rx {£gE
1: {8 DMARX iEK
0: %M DMARX &K

11

FLTEN

RW

Slave MINERIIEKERE (SSN/SCK/MOSI)
1: {EEE 4ns JEHK
0: IR

10

SSNM

R/W

Master #23\ T SSN {=HIiE R iEHF

1: BA& %5 8bit f§ Master him SSN, #iF=HEF
B E] e WAIT 2 772845

0: BXi%5E 8bit f[F Master {#3F SSN KK, ##F
R B A E] R WAIT H 7782 5H

TXO_AC

R/W

TXONLY #E B A= HIfERE

1: TXONLY BEHBEaEFT BN, WHFE4E TXO &,
ERFRIETER, BHER

0: XM TXONLY FEEBshEE

TXO

R/W

TXONLY #=#l{L
1: B3I Master BB & 1XHET
0: XFBRLZIERN

MSPA

RW

Master Sampling Position Adjustment, Master %}
MISO ESHIRMEHIEFE, ATERBEFEITME
PCB E LR

1: RMEEREEF A SCK EHA

0: TiFE

SSPA

R/W

Slave Sending Position Adjustment, Slave MISO
REMNEIRE

1: HERTF SCK BHI% %

0: Fip%

MM

R/W

Master/Slave R 1%
1: Master &3
0: Slave t&3

WAIT

R/W

Master 2\, B45E 8Bit FEMAZEL(1+WAIT)
A SCK cycle F1FRT[E| B2 T —1 8Bit FI%E

RSV

=&

SSNSEN

RW

Master #23\ T, ZHIEHI SSN fEaE
1: Master #230 T SSN ¥t FaR iz
0: Master #&3X T SSN #iH A 4 B zhisHl

SPIM1EN

R/W

SPI1 {#8E. A RAIRTHREI S R KAFEE .
1: f8E SPI1
0: XFSPH, BT AEEWER

WA V1.7
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11.3.2 SPIM EiRAITHIZFF2% 0 SPI1_CSNO (fw#: 04h)

EE4F AR B ShifE iR
31:7 RSV - - =B
SPI1 F#EHXT, CS0 *ff Master R, R
SSNSEN A 1, BRI LUt 45! SSN HittiEs
6 SSNO R/W 0 F
1: SSN i KB
0: SSN #ittSHEF
SPI1 £ T, CS0 XK Master iRzURFRALE
{ir:
000: fPCLK/2
001: fPCLK/4
010: fPCLK/8
5:3 BAUDO R/W 001 011: fPCLK/16
100: fPCLK/32
101: fPCLK/64
110: fPCLK/128
111: fPCLK/256
LBEIEEHITHIRHE, TeefEsuXLefi,
SPI1 £#2XF, CSO XfRMmitgs (Frame format)
0: %&%i% MSB
2 LSBFO R/W 0 1: S 1% LSB
. HBEEFITR RN TIZARE.
SPI1 &R T, CSO Xt R4k E .
1: BITHMEILESBEE
1 CPHOLO R/W 0 0: HITHHEIEERBETF
A HBEEEHITRTRENTIZARE.
JE: 2 SSN AR A RE T Z A I E
SPIM1 E#R T, CSO Xt RIAT$hHEAIESE
0 CPLAQ A 0 1: FBZARERERE —MERIAE

0: F—TETHAARE—MERIAG
E: HBEEEITR IR IRE.

11.3.3 SPI IR {EHIF 85 1 SPI1_CSN1 ({KF#%: 08h)

EE4% B B4 SOE Ei:pu
317 RSV - - =E8
SPIM &R T, CS1 3t Master#&3X T, 4158 SSNSEN
J9 1, ERERT LGS 4T SSN B
6 SSN1 RW 10 1. SSN #i (e
0: SSN#iHSHEE
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SPI1

EEts

R

EfE

ik

5:3

BAUD1

R/W

001

SPI1 E1&ER T, CS1 XK Master 8 2E FFRAC B
000: fPCLK/2

001: fPCLK/4

010: fPCLK/8

011: fPCLK/16

100: fPCLK/32

101: fPCLK/64

110: fPCLK/128

111: fPCLK/256

LIBEIEEFITHIRME, FaefEnuxLfL,

LSBF1

RW

SPI1 £#&XT, CS1 XfRMmitgz (Frame format)
0: %&%i% MSB

1: £XI%LSB

I HiBEEHITRA AR TIZARE.

CPHOLA1

R/W

SPI1 £ER T, CS1 XFRIAT$hRMHEERE

1: BITRMELESET

0: HRITEHIFILAIREF

x: HBEAEREITRAEREIZARE, 2 SSN AR
B AN BERX XA (E

CPHA1

R/W

SPI1 &R, CS1 XfRATehRII%R:
1: BIARAERE—MEIRLE

0: F—MAIAERE—MEIRILE
i LB EERITR AR TIZARE.

11.3.4 SPIH Fi24EHIF E38 SPI1_OPCR ({&#%: 14h)

4% B B SN6E | A

31:4 RSV - - *E8, RO

3 TXBFC W1C 0 Transmit Buffer Clear, 345 1 /5 %I1XEF, 5 0 I3l
2 RXBFC | W1C 0 Receive Buffer Clear, 345 1 /5% EWER, 50X
1 MERRC | W1C 0 Master Error Clear, 45 1 &5 SPIIF. MERR & 7788

11.3.5 SPIH HEfiEH|EFF88 SPI1_IE ({R%: 18h)

EE4F AR B SAE iR
31:9 RSV - - ®E, EAO0
8 RNFIE R/W 0 Rx Fifo Full FBi{ERE
7 TNFIE R/W 0 Tx Fifo Not Full FhEffEaE
6 MERRIE R/W 0 Master Error B {FE&E
5 SERRIE R/W 0 Slave Error F#f{F gE
4 RXCOLIE | RW 0 BEWEF R PEERE, TGS 18R
3 TXCOLIE | RW 0 RXEEF AL PUERE, TS 15T
2 IDLEIE R/W 0 SPI1 Z= AR5 o W A
1 TXBEIE R/W 0 TX Buffer Empty HBi{ERE
0 RXBFIE R/W 0 RX Buffer FREf{EEE
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SPI1

11.3.6 SPH HEffREEF T8 SPI_IF (fs#: 1Ch)

EL 4 AR B SN iR
31:9 RSV - - REE EH0
Spi Rx Fifo Full
8 RNF R 0 1: SPI1 Rx Fifo i#&
0: SPI1 Rx Fifo &%
Spi Tx Fifo Not Full
7 TNF R 1 1: SPI1 Tx Fifo 7
0: SPI1 Tx Fifo i#
Master Error fri&
6 MERR R 0 4 Master E#iki% 8 i SSN si#kHi=EF, MERR
B
Slave Error fr&
5 SERR R 0 XL Slave T &% 8 {iL SSN it Hi=AT, SERR
B
4 RXCOL R/W 0 BEWEGRY, RHEE18F
3 TXCOL R/W 0 AEEHFHE, FHE18E8%
SPI1 ZilfrE, RiE
2 IDLE R 1 1: SPI =R
0: SPI1 &4 ITH
TX Buffer Empty #R&{iL
1 TXBE R 1 1: REEEFEDT, HHS TXBUF BE
0: REEFEST
RX Buffer JEZFFrEAL
0 RXBF R 0 1: BWEFIES
0: BWERS

11.3.7 SPH kRiEXEHFFER SPI1_TXBUF ({F#: 20h)

EE4F CA B SAE iR
31:8 RSV - - *E EHRO
SPI1 %%4E7E, &% FIFO NOHit, 1t IP —3
7:0 TXBUF W 0 474 8 N Byte Hi% 1% FIFO, Sitititit, ¥E L%
HEIEBB AN FIFO &,

11.3.8 SPIM FUWLEFH 78S SPIM_RXBUF (fi#8: 24h)

EL 4 HIR B SNE ik
31:8 RSV - - REB iE£H 0
SPI1 3ZY4ERE, WX FIFO NOftbt. 1t 1P —3
7:0 RXBUF R 0 47 8 /> Byte B3I FIFO, iitibit, &
#IEM FIFO hizERH Sk,

11.3.9 SPI1 DMA i E & 588 SPI1_DMARXLEV ({g#%: 28h)

EZ5

| B

| Bt

| BfifE

| &

WA V1.7
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31:3 RSV - - =B A0
SPI1 #U4 FIFO DMA i5Ki& & .

2:0 DMA RX_LEV |RW |0 % RXFIFO RHIBIENM AT T FRRER
Bf, =4 DMARX &K,

11.3.10 SP1 DMA %X B %7788 SPI1_DMATXLEV ({R#: 2Ch)

EE4F BR B | BhE ik
31:3 RSV - - ®E8 ERO

SPI1 %3% FIFO DMA iZRi&E .

2:0 DMA TX LEV |RW |0 L TXFIFO FRHEINM TS ERREE
Bf, /=4 DMATXi&EXK.

11.4 ¥EORIFF

AT RERER SPIJME, SPI1 BITR s AIRT AT LB BT s ALEREAL (SPI1_CSx.CPHA) At
AR IR IEAL(SPI1_CSx.CPOL)& B =4 4 MAEHEE . ARIEHIEERLR, ENRGNRNFEELE
_ﬁo

LT B IER S SPI1 RS IFERERL (SPI1_CR.SPIEN) i 0 Ff, SPI1 #J SCK 3BT S 17AT4h
Mt

11.4.1 CPHA=0

CPHA=0 B, SPIM #&IR7E BITEIMAIE— PN BRAESIE, B:
# CPOL=1, 7E&B1TH#ETREERERIE;
% CPOL=0, 7£=R{THRHPAI EFSERESERE. M TEIAR:

=i S 2 I 1 O O O I O
(CPOL=1)

S YO A N I I I O
(CPOL=0]
[fmmi'ste,] \{MSB.t }{ Bit 6 ){ Bit5 }{ Bit 4 }{ Bit 3 }{ Bit 2 ){ Bit 1 ){ LSBit }/
[,m“:ﬁ'igue] MsBit ¥ Bit6 ) Bit5 X B4 X B3 A Bt2 X Bitl X LSBit § = }—
Slave SSN \ /_

(*): normally MSBit of byte just received)

11-1: SPI1 #iE/E+$9et & (CPHA=0)
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11.4.2 CPHA=1

CPHA=1 B, SPI1 {&IR7EBITRIHAIE MR IIGRAFHIE, Bl
& CPOL=1, TERITHIFhEY_ EFERAEHIE;
# CPOL=0, 7ESHITHIHI TREARFERIE. M TEPR:

(CPOL=1)
(CPOL=0)
(fron“fﬁggter) \< MSBitX Bits X Bit5 X Bit4 X Bit3 X Bit 2 X Bit 1 X Bit0 )/

(,mMm'igve) —EX MsBit X Bit6 \ Bits X &ita X Bits X Bitz X Bitt
Slave SSN ‘\ /

(*): normally LSBit of byte just received)

11-2: SPI1 #iE/ATet~E (CPHA=1)

11.4.3 MZ&H SSN

# SPI1 AMZRHE, W CPHA=0 R, SSN 3|MAMEBFHRIBEERERS, WEAURIKREZST—
FiRE, FER~TEERRER. WTREFRR:

MOSIMISO }( Byte 1 }{ Byle 2 }( Eyte 3 }(
Master SSN / \_
s\ /\ [\ [

11-3: SPI1 SSN Bt [E (CPHA=0)
CPHA=1 B}, M23H) SSN S| a] U EESHUREMBT—E AR, M TEMRR:
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SPI1

MOSI/MISO }{ Byte 1 ){ Byte 2 }( Byte 3

Master SSN /

Slave SSN
[CPHA=1)

r

11-4: SPI1 SSN K& (CPHA=1)

115 fERRE

= 11-2: SPI1 S|BMHEEL A NFE

ESHEIRIhEEAL SPM EZE 1 SPM ECE 2
CS SPI1_CSNO SPI1_CSN1
MISO SPI1_MISO SPI1_MI1

MOSI SPI1_MOSI SPI1_MOSI
CLK SPI1_SCK SPI1_SCK

11.5.1 #RLIERF

BLE B SPI1 #=ikE4h 58 i PERI_RESET / PERI_CLKEN,

Bl E SPIMCR.MM {iZ, & EEMER;

BLE SPIMCR.SSNM {iz, %E SSN {EHIE ;

Bt E SPI1CR.SSNSEN {iz, &5 SSN it T 2R tHiEHl;

AL E SPI1CSx.SSNx fii#1 SPI1CSx.LSBFx {if, i& & SSN i B EFmig = ;
AL E SPI1CSx.CPHAX {i#1 SPI1CSx.CPOLx i, WAi& & H1TATEhHEAIFIMR 4 ;

o g~ 0w N PF

HER[HRE). FER, ECEFE, SPIMIE F1 SPIMIF fi;
7. F2E SPI1CR.SPIEN, f#&E SPI1,

11.5.2 RiXRiE

U ERHRERE:

BCE SPI1CSx.BAUDX[2:0]fi, PUREHRITEMES TR GEANSIHERNAHIRE, SHITRERSR

BCE SPI1CSx.SSNx fufif SSN 5B B &, BLE SPI1CSx.TXO fiL A&, H#HEE A\ SPI1_TXBUF
HiFeR, %5 SPIIFIDLE EfI&i%5erk, BLE SPI1CSx.TXO AR, fEMTTM/EH SSN K.

0 MESEHRERIE:
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BLE SPI1CSx.TXO i hE, BHIRE AN SPI1_TXBUF 7788, %1% SPIMIF.IDLE B & %5, A
E SPI1CSx.TXO i Bk

11.5.3 BUGRE

U ESRHEERRE:
ECE SPI1CSx.SSNx £k SSN 5|l g zhtai, HHIEE N SPI1_TXBUF HF8%, &+ SPI1IF.RXBF
B, %A SPI1_RXBUF HF2IRTEREREIZW, HMTHREE SSN his.

U NEBRHEBURE:
%1% SPIMIF.RXBF &1, B SPI1_RXBUF & 7728 BB TE R BB TR

11.5.4 SPIM DMA &i¥5i2

BLE SPI1 DMA %£3%i8 B 7738 DMA_SPMTX_LEV, i&E =4 DMA RX i&ERE FIFO BN ;
{#4E SPI1 CR.DMA_TX_EN {iz, {£8E DMATX 5K ;
i & 7 /2 DMA #&Etih 5 &4 PERI_RESET / PERI_CLKEN;
fip EiBiEITH 5 55 F88 DMA_CH_CTRL_Cx;
IRMESEPR S AL B BT, MR (8 fufiZE. MEFEEIIMEIRT);
BE [BivsMg] &1 UERESME) (BRISMEHR SPI1 &%, BIMEA MEM), e A BISMEHIHE,
TR
7. BCE [Bfpitit] &n DRt ] SEREREREHEIRE (RIHEE, Bt RTE);
8. MFHEMAFET, NAE DMA FEiERE 522 DMA_INT_STATUS, {&EXTRHEEHET;
9. EE [Rtbht] #1 [Birtit] & [HiERRT]
DMA _SRC_ADDR_Cx. DMA _DST ADDR_Cx. DMA_CH_CTRL_Cx;
10. FHFEARE. URBNEIEAEREZHE, 5 DMA (DMAC_EN);
11. RIBSEFREEAER, N DMA FhEfiR7SE 7788 DMA_INT_STATUS.

o g ~ w N

11.5.5 SPI1 DMA EUHFE

BLE SPI1 DMA %£3%i8 B %7732 DMA_SPI1RX_LEV, B E =4 DMA RX &R FIFO #iB N
f#4E SPI1 CR.DMA_RX_EN fif, f##t DMARX &K ;

fi & 77 /2 DMA #&irET5h 5 & i PERI_RESET / PERI_CLKEN;

it B Mg H{S 85788 DMA_CH_CTRL_Cx;

IRMESEPR A AL B BBALTE, MR (8 ufizE. MFEEIIMEIRF);

BE [BEvsMg] #1 UESME] (BRISME R MEM, JESMEH SPIM 1), k7 A BISMEBoHE

o g ~ w0 N e
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TR
7. RE [BiFtir] f1 Uit ] R SHEGRMEHEE CRbIHEE, BiRbiRE);
8. MFEFEMAFET, NELE DMA FEiiERZ778% DMA_INT_STATUS, {F&EXTRAYIEEHT;
9. ECE [iRHbut] A0 [Birttit] & [HiERR~T]
DMA_SRC_ADDR_Cx. DMA_DST_ADDR_Cx. DMA_CH_CTRL_Cx;
10. FEFLAREE. URMERA RN BiREEEE, #5 DMA (DMAC_EN);
11. RIFEFRERFER, &N DMA FHTIK7SEF 738 DMA_INT_STATUS.
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QSPI

12 QSPI

12.1  #hik
QSPI 2—MEAMBEED, EE8. WML SPI Flash N BT 1235 0 FFEULThAE .

12.2 FEHEMH

21 8. 16 1 32 I #iEifa)
7% CPOL/CPHA %%l
T #IMI SPI FLASH 5454, ZIFEIESRE

XFHECHSY, TEEAHENIER

B SRIETT AR & 13 )8R Ay ] A=A rhi
M FFEIE SPI RS

12.3 HHESHHME

QSPI FFas&#iit: 0x01100400

%= 12-1: QSPI H7EETFE

wE HIR 3%

0x00 SPI_CTRL SPIELES e

0x04 SPI_BAUD SPIU B ERESTF
0x08 SPI_MEMO_ACC SPI ZfigRih i E ST
0x0C SPI_CMD SPI 45 EE

0x10 SPI_PARA R SPliZ&HEFR

0x14 SPI_PARA W SPI E&¥EER

0x18 SPI_PGT_SET SPI BB EFH 7o
0x1C SPI_INTEN SPI Rl BEITHIF 788
0x20 SPI_INTUS SPI TR HF FRE
0x24 SPI_STATUS SPI RS H R

0x28 SPI_RXBUF SPI W EFH TS

12.3.1 ECEZE7F3% SPI_CTRL ({k#: 00h)

Eb4% 2R B | &4fE i
31:12 RSV - - =88
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QSPI

EEts

B

R

EfE

iR

11

CPU_HOLD

R/W

HHFRZEEAE QSPI SHIELES, BEHEE
CPU.,
1: SPI_PGT_SET H#&# 5% EMETEA, CPU =
1EBET
0: SPI_PGT_SET H&F =52 E/ATEMA, CPU IE
BEIBIT

10:5

HALF_US

R/W

001111

RIBRFERTAER, REREFRR; KEERNE
73: (AHB EJ$#0/2) -1, Blan RGRT#85E 5 32M,
BN BT FRZNIZIZE N 15,

4:3

X_MODE

R/W

10

SPIFCE :

00: B¥IELk SPI thilfEia; (P SPI 130
01: 2 #ELk SPI hisiL i

10: 4 #iEL SPI il iE

11: 1RE8

LSB

R/W

MSB/LSB 7ERiiE %
1: SPI BZAE&4+ LSB £ 8]
0: SPI 2zkfEia-+ MSB 7E5]

CPOL

R/W

CSN 3 Rz A AR 1 12 £
1: BRITRMIFILESEF
0: SHITEIFIEA(REF

CPHA

R/W

CSN 3 [z Bt $AR (A 15 -
1: BIARLERE—MEIRLE
0: FE—TEMAARE—NHRIASE

12.3.2 SPI KX EFF:3 SPI_BAUD ({H#: 04h)

EL 4 B B SNfE ik
31:16 RSV - - RER
15:8 BAUD1 R/W 0 SPI &R 1TE  — R 93 SR E F
SPI &7 —R 5 50 E F o
_ ZSHEF A 2 B 254 2 BHBE (8352
7:0 BAUDO | RW 10 254). %0 fLEEMEBER 0
F = AHB B}41/{BAUD1, BAUDO}

12.3.3 SPI EfiEFHiclEL E&FF8% SPI_MEMO_ACC ({m#: 08h)

EbF | AR BY | S | #R

31:21 | RSV - - =&
i SPI, S fFERE

20 WRITE_NORMAL RW |0 1: (FEEE 1B SPI iR, A& XU AEIEFE
0: XHEiE SPI BiEx\
i@ SPI, EtERFaE

19 READ_NORMAL RW |0 1: (FEEE B SPI SR, A& EMU A EIEFE
0: XHIEE SPIIEER
R

18 ADDR_LINE_SIZE R |[RW |0 1: Address %% {I%E%F X_MODE WX E (&
0: Address {FF B &ER L%
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QSPI

EEts

B

EfE

iR

17:16

Para_No2_R

RW

01

EIRME

00: RNERASH 2

01: B 2 KER 11 byte
10: B2 KE R 2/ byte
1: 1RE

15

Para_No1_R

RW

RRME
1: ERASH1, 58 15— byte
0: NMERASH

14

Para_Ord2 R

RW

BHRMEREELE MU RIRMASH 2
1: e S & 3%
0:7E it i % 3%

13

Para_Ord1_R

R/W

SRR EE L XU EIEMAS 1
1: MR &%
O:fEMBYL AT & 3% .

12

WRITE_NO_DATA

R/W

1: ERIEIBHIEFTR
: SRIESERIEFR

11

READ_NO_ADDR

R/W

: FHRIEAR %1% ADDRESS FE&
. IE#RE4& 1% Address FEE

10

WRITE_NO_ADDR R/W

: 5#{EA %1% ADDR FE
: 5#{E% 1% ADDR FE

O =0 |0

ADDR_LINE_SIZE_W | RW

BERE:

1: Address ZiE{IFEHFT X mode BIIREE

0: Address {¥F B Z&EN L 1E

8:7

ADDR_WIDTH

R/W

10

HohE (B A -

00: HbHEAIZER 1 DNFET
01: HbHERIZER 2 NFTS
10: HBHEI3E A 3 NFT
11: 1RE8

6:5

Para_No2 W

R/W

00

ESRME:

00: ~ERASH2

01: 882 KEHN 1 byte
10: B2 KEHN 2/ byte
11: 1RE8

Para_No1 W

R/W

BE#HE:
1: EASH1, 2% 15— byte
0: NMERSH 1

CON_RD_EN

R/W

L RENL -
1: {EREES
0: FfEREERE

Para_Ord2 W

R/W

BERMEREELZEMURIEMASHE 2
1: LS &%
0: 7EibhibE& X

Para_Ord1 W

R/W

BERMERAEELEMUFIEMASE 1
1: LS &%
0: fEHPHFATA X

SPI_EN

R/W

SPI if5[a)fEREAL -
1: {F&E SPI
0: #)F SPI
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12.3.4 SPI &% %% 8% SPI_CMD (f#: Och)

EL 4 AR B SN iR
31:16 RSV - - ]
15:8 WR_CMD | RW 0 BFWE SPI Fi%E5 1S
7:0 RD_CMD R/W 0 FHUE SPI FiE=sR0i%iES

12.3.5 SPIi&&# %7738 SPI_PARA R (f%#: 10h)

B4 B Bt | S(fE i
31:24 | RSV - - *8
23:8 SPI_PARA R2|RW |0 SPI &% 2 HF:8, ANEHESH 2 HE;
7:0 SPI_PARA_R1 |[RW |1 SPI &1 F7ss, NEEHSH 1 WE;

12.3.6 SPIE&# %578 SPI_PARA_W (fK#: 14h)

EE4s AR B | S(fE fik
31:24 | RSV - - =&
23:8 SPI_PARA W2 |RW |0 SPIES# 2 5KFsH, ANEHESH 2114,
7:0 SPI_PARA W1 | RW | 1 SPIESH¥ 1 5Fs, NEFEHESH 1 WE;

12.3.7 SPI 8 Er} & E & 7E8% SPI_PGT_SET (fw#: 18h)

EEdF | AR Rt | EfufE i35
31:16 | RSV - 3 RE8

_ WE QSPI R LW EHREmLfE, FHAE; S
15:0 | SPI_PGT_SET |[RW |0 8 5% 0.50s.
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12.3.8 SPI FHH{EREIEHIF 8% SPI_INTEN (f8%: 1Ch)

EE4F b i B ShifE iR
31:2 RSV - - ]
iR iRIE P EREL
1 OP_ERREN | RW 0 1: fEIRBEIEPETERE
0: $EIRIBIEPHTEEIE
ST P FE e S FaR
0 INTEN R/W 0 1: HPETFERE

12.3.9 SPI FEPRZASFFES SPLLINTUS (fR#: 20h)

Eeds | &R B | E41E R
31:2 RSV - - {RE8

IR BEPRTIRES S 725 . IR SRR L RATXT
B—RNEZEHITES, fkEIRPUT

1 OP_ERR _STATUS |[RW |0 1: $EIRPMATE

0: $EIRFPHTRZE

51550

ESES TR PEIRSEFFE, SPI_PGT_SET i%
ERTEZENAR, tiiA 1

0 INT_STATUS RW |0 1: B~ E

0: FRETER=4%

51550

12.3.10 SPI kA% 7238 SPI_STATUS ({R#: 24h)

EE4¥ B BY | EhifE ik
31:1 RSV - - =&
REFEFSH.
0 SPI_READY |RW |1 1: QSPI&RZA
0: QSPIERIT, EFE#HTT FLASH ##1E

12.3.11 SPI #EWEFF 55 SPI_RXBUF ({#: 28h)

Ee 4% 2 B | E4E R
31:0 RXBUF R 0 SPI 2 ERE, XFF 8 {31/16 31/32 i SPI #iEhsi

124 (EH%E

12.4.1 QSPI i% FLASH

1. FF2 QSPI &=RE 8, BMELL.
2. BEEEMER, ITHEMRMAGERE.
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UM321xA B P F#ft QSPI

N oo o bk

10.

REG_QSPI_BAUD F#EH#iREEMRE, RFRFAMEE REG_QSPI_CTRL F7E:5#9 BIT5-10
OB [E)AR RAE -
HR1E SPI 5 IRE REG_QSPI_CTRL F77884Y BITO-1 AYATEhAR 14 FOBT $hAEAL .
% & REG_QSPI_MEMO_ACC % 7#321Y BITO, f#&E SPI.
RIBL XIS HEEMNHENIZE REG_QSPI_CTRL Z77884Y BIT3-4 £ 1% 8 /MBS .
RIBL XIS EEMNKRRIZE REG_QSPI_MEMO_ACC F785, SR EB L EMIL/EIE, BEX
EFEEL XS, Wi&E REG_QSPI_PARA R H7F8

E REG_QSPI_CMD #7788, EAELZENES
$HY FLASH bk A o34

12.4.2 QSPIE FLASH

S A L

©

10.
11.
12.

F 2 QSPI #ERE 5, BRMEN.

MEEMER, ITHAEMBMNERE

REG_QSPI_BAUD HEF & EEMER, RIBAZAHIEE REG_QSPI_CTRL FF#EH) BIT5-10
KO B iBJFR RAE

RiE SPIB{EHEN 1% E REG_QSPI_CTRL F 77254 BITO-1 AIBTERAR 4 FNBT$hHE4L .

"E REG_QSPI_MEMO_ACC % #2881 BITO, {E&E SPI,

RIELEIESHEENERIZE REG_QSPI_CTRL H7781) BIT3-4 &1 /U@ EiE .
REREIESHEENRRIRE REG_QSPI_MEMO_ACC H588, IR B[ L X thit/#iE, BF%
EEEL XS, MRE REG_QSPI_PARA W H#5E,

5 REG_QSPI_CMD ##&#, EAEXERNESS

% & REG_QSPI_PGT_SET %88, EANEEMEEZFHFHIATIE.,

5] FLASH ik 5 N E#E .

ZHEEATMK (ABidE FLASH £iEifa 2% busy RIIESRIFE FLASH RE, tAli@idigE
REG_QSPI_PGT_SET Hff#t, BHELETHRSEFHMEENENHG, MATHRHIED.

12.4.3 i@ SPIiES

3.

% E REG_QSPI_MEMO_ACC %8519 BIT18-19, f£#ELEE SPI RN,

SPI BHAREHNARR, BidE QSPIFLASH thlith S\ #i#E, SAEL XA SPI T (IS QSPI
FLASH #3138 B 311k (0x0001_0000-0x0101_0000), IttititbiE T~ 4% H, EHR 4% HEEE, SA
AUttt FE R B b EA, HEE IR .

3B REG_QSPI_RXBUF & 7785154 SPI ##E .
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13 Cache

13.1  #hik

Cache &F QSPI #1 CortexMO z [8], SEIIXT QSPI hEfEHI1sS#HITMENE, FATFIES QSPI BlE
RE, BARG M.
It Cache ERZHHIEWN TNE A

CPU W-BUSH Cache ¥ QSPI

13.2 FEHS

Data Space A 2K FTK /)
Data SRAM 7& Cache RIERERTAT A B % SRAM F, % #F word. half word # byte &5

13.3 HHEHRMER

Cache FfFag&hiiit: 0x20004400

13.3.1 ¥:#%F 778§ CACHE_CR ({s#: 00h)

tEYs | AR Bt | SWfE filik
31:2 RSV - - RER

E 1 /EBR Cache HEIBEFHNZE, BX Cache
fERERT, HFEEMNTE 1.
0: TiEeCache P ERZRIHIE;

EiZFFSE, 1B COUNTFLAG Rk
Cache fRE{I.

0 CACHE_EN RW 0 CACHEEN =0, Cache 1t ;
CACHEEN =1, Cache {#§E.
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13.4 {FR#KE

1. {¥#E Cache itf, FE Mm@ CACHE_EN #1 CACHE_CLR {i 5§ 1.

2. 7 CACHE_EN T} 1, BD Cache *k{##tRf, Cache Data Space AJM{EAZEYS SRAM f£/H. &
CACHE_EN # 1 Jg, I&E Cache Data Space 1§44 #iEiEi%.
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CAN

14 CAN

14.1 ¥k

CAN(Controller Area Network) #&=HlIg 7] LA F R ZE B FM I EHISE, Z#F CAN2.0A/B il

14.2 FE4FH

BASEME, RNESET. mEETNENR. RARFRL.
RAMLBITRIEAN, WIEENR, TESEETINHEFIE.
a

BMANAMIINGE, S MEHIESRIET CAN #=HI25#%) CAN-bus £, a2 EHEERMLE.

AJARIER Y ID REFUE R X IR

AR IR FEHLE o

X ZENERBEWITE, TEHEL.
TRERRTCENHEALTEABNRE 2 L&MINEE.

WA iR BiRtbil, NBRSHFRIETEER. NARER.

14.3 HHEHRME

CAN FiFssE k. 0x40005C00

= 14-1: CAN ZEE5%E

RE B 7%
0x00 CAN_MR BRREFERS
0x04 CAN_CMR R KA
0x08 CAN_SR AL e
0x0C CAN_ISR hETPR SR 7R
0x10 CAN_IMR R RE 7S
0x14 CAN_RMC W FIFO BB M F 1788
0x18 CAN_BTRO B FEHREREO
0x1C CAN_BTR1 B FHEERS 1
0x20 CAN_TXBUF REEGESFS
0x24 CAN_RXBUF BB EESFSR
0x28 CAN_ACR WS B AL S 7758
0x2C CAN_AMR BB RS TR
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wE EZR A
0x30 CAN_ECC AL E G A
0x34 CAN_RXERR BUE RTS8
0x38 CAN_TXERR RiEEIRT S EEE
0x3C CAN_ALC B EXRIBKEESR
0x40 CAN_RXADDR BWEGEINEESEE
14.3.1 #X %7 3% CAN_MR ({g#: 00h)
Ee4% B4 Bt SNHE {75
31:8 RSV R 0 {RE8
RX_FIFO 15§t &R
v S EE Vi VA=EILT
7 RXF CLR |W 0 jg:fgu RX_FIFO By 565, ENMEIAI BTN
0: X%k
6:3 RSV R 0 {RE5
SERIEEN:
1: CAN LIEAEEMER
0: CAN T{EfEEMbiER
2 RM R/W 1 EENBRR P AHITEEN L IEMZY, tEXA
TFHITLEBEEHNEE (FLEERREESMNER
R THITERE), EEMER UG, THNBLITE
R EEEER.
YRR IRE L
1: & RM=0, CAN X\ SIrE=*
1 LOM Bl < 0: & RM=0, CAN #\IEE#ERX
e REEEE AE IR E
R C U g mpvit e 2 A
1: (FRBTES
0 AFM RW. 10 0: FENLRE
e REEEE AE IR E

d: AEITRRT, BEMRIHEWELIES, CAN FHISth A <X CAN 2EHITRE (F2%kiE ACK IF
R)o $ERMTHEHFLAESRE. BITEXEZATHREREN, F2TRMNERE, BIFEEATAT
CAN S E 5.

14.3.2 $#$E7F8% CAN_CMR (¥ : 04h)

EE4F ER B SHE A
31:3 RSV R 0 ]
KIXIERIZENL:
2 TR W 0 1: Bohkix, #iThifgia
0: ZF%iE
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EL4F ER B SAE A

o R AL

1: SRR

0: ZibdkfEim

ERHZE TR 1 AT AT B o8 & &5, ER&EIRE
1 AT W 0 HEHBERNEALT, TSMITHMAERESE. PIE
AEEELHAPIWIER, B2&%XHrmTEiE+ It
MRELF—NMESHIE TR A 1 kBSaiiEim, N
ToEBEIE TR %% 0 KEUH, WEAH#TIEE
AT 73 1 REGHEIEH.

0 RSV R 0 ]

14.3.3 {R7ASE 7538 CAN_SR (fR#%: 08h)

EL 4 B B SO 3%
31:8 RSV R 0 ]
U FIFO RS :
7 RBS R 0 1: FIFO hZELEFE—FKHE
0: FIFO FREHE
Himm LR
6 DSO R 0 1: RXFIFO @, RX i hirflsk (anfEse
0: B EXRBERBEIERHKAR LS R
%1% BUFFER HK7s:
1: %3 BUFFER AJ# CPU E
5 TBS R 1 0: %Xi# BUFFER B%iE. EHEXEEHENIELEF

FRE. MR CPUEHIEREST (TBS=0) &k
BAREERX, MAEZESANNHIE

4 RSV R 0 {RER

YIRS AL :

3 RS R 0 1: CAN IE7E$EUX

0: CAN RAFHEBCIRE

RIEIRTSAL:

2 TS R 0 1: CAN IEFE{E4

0: CAN RAFAEHIRES

EIRARASAL :

1: E—1 CAN #HiRiTHHBIAREIRES IR
(96)

0: EERES

BEARTSAL

1: BEIRS . CAN ITHISS A FEMER, HRES
irfl A (ANfERE) . KEHEIRITEERN 127, 1%
IR H B8R A 0. CAN —HEF S g,

0 BS R 0 HZF CPU ¥ RM ;5. TR #{ER, CAN %
EF 128 RRETRESHEHI (1 MESARRM
i), ZEERITHEETIHE. &RF BS & 0,

HIRIT BB S, HIRESPEAL (nfFEsE

0: EERE. I TIfEimAnEK
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CAN

14.3.4 HERS/IRZE & Fes CAN_ISR (fs#: 0Ch)

EE4F

B

Rt

SufE

ik

317

RSV

R

0

*H

ALl

RW

i ok P BTIRZSAL -

4 CAN 7EiH &M i2 o E K Mt i A
Bf, WAIELL, ATLURER ALC HE[UBREEXRT
P EL PR —AL, 5 1 BRRIL b

EWI

RW

EIRE S RETATSAL:

% SR F1F#%HY ES 3¢ BS upqLRT, $HIRE S
EiI. Fitt, EAATEN CAN BEHEAHIRE S
HXAKRES. 5 175K

EPI

RW

BRI TN TP RTIR S L :

Y CAN BEATHIERABISUR M HRWEIR S (BIE
WEER AT WS E AR ER) B, HAE
L. 5 1 78RRFHR

RI

R/W

PR R AR AL :

LIFUW FIFO FhE /D —4% CAN mi#iiERT, CAN J%
HAIE 1. EECEEE, CPU XIS RIGIE 1 GH
BEUZEVAIN), LURZ RXGEEIT#EE (RMC) i,
RMC 1~ BEliER

Tl

R/W

% 1% SRS
RINEIEIE, &3 RUR R B (L . S AR SIEM
2 BIATBITER TI AL (5 155K) 15 Sas Sz
TX RAM

BEI

R/W

BRI AL :
Y CAN L ESIFEVUGHERIBE| 2 &EIRAT, 15
BEI Efil. 5 1 5MTHr

DOI

R/W

FEUCE R i S P BRSASL -
ZEEWFIFO iwmHiRf, DOl Efi. 5 1 5Bk

14.3.5 HEifEaEHF T CAN_IMR ({&#: 10h)

EE4s

=18

B

EHE

ik

7

RSV

R

0

=&

ALIM

R/W

R E R PEIERENL. f£RE CAN KX 237 £ X H (]
FRMPEFRL A CAN HEUTERAT il & Hh i -

1: fE&E ALI FhitT

0: Z5F ALI Fhify

EWIM

R/W

HiR e Rl EREL . {ERE CAN_SR FF25R0BS
5k ES MRS ZE B il & i -

1: {E8E EWI drlf

0: =t EWI Fhlk;

EPIM

R/W

B BN P ERENL. FRES CAN IZHISS NS
T EhE RS R BT il & AR -

1: {ERE EPI

0: 1 EPI ST

WA V1.7
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CAN

EE4F R

R

EfE

ik

3 RIM

RW

E T FERENL:
1: {E&E RI
0: It RI Fhitf

2 TIM

R/W

& IE R EEAL :
1: {EEE TI kg
0: Z b TI hify

1 BEIM

RW

B IRPEIEAENL. {FAEY CAN fELEHIFULT
R &4 B e sE IR AT & Rl

1: {#8E BEI it

0: # )t BEI Hitf

0 DOIM

RW

R R P B RE{L -
1: {£&E DOI Hl
0: ZEik DOI ik

14.3.6 BEWHIEITEIF 788 CAN_RMC (fr#8: 14h)

EE%F AR B SuE ik
7:5 RSV R 0 =&
U FIFO 5 CAN i3
E FIFO ZATLLEE 16 £HE. UTERAR
FiHEEZE#HNRXERE-RXFIFO:
4:0 RMC R 0 i Ot
G 0G0 EIDE Q0
3 : k&b data_length_code ZE/0Jg 1, 7 CAN #iE
EZE X 0, data_length _code=1.

14.3.7 BEZ&EK %7753 CAN_BTRO ({5#%: 18h)

HHFEFRRAEESMEABAN, AEEARNIZR,

EE4F B B | &M1& i35
31:8 RSV R 0 {RE5
BEZ AR
tSJW=tSCLK x (2 x SJW.1 + SIW.0 + 1)
AT #MEARTE] CAN 225 28 BORT iR % 88 2 18] AU FE
76 IR 2w o %, BTN AERE R IEK AL AR . SIW EX T—1
' BEHRIEZATUART—MIA AN R AR E . B
ElEE3124, BH-<i@idE PBS1 R 1+SJW 4
tSCLK, 3 & 7E PBS2 ER 2L 1~(1+SIW) N tSCLK
REZBIESIAZEIES
AT A -
tSCLK=2 x tCLK x (32 x BRP.5 + 16 x BRP.4 + 8 x
50 BRP RW- 10 BRP.3 + 4 x BRP.2 «52 x BRP.1 + BRP.0 +1)
Hrh, tCLK = 1/fPCLK
fRAS V1.7 Copyright © 2024 [SHEEF (FM) BRIDEIRAS 124



UM321xA F P F#ft
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14.3.8

EZFFEE 38 CAN_BTR1 (f8#: 1Ch)

Lt FFRREEEMERSEAN, AEERMENIRR.
EL4F B Bt | EuE iR
31:8 RSV R 0 =&
B R RO :

7 SAM RW |0 1: REZRBEBEE GERTH/IRRERRZE)
0: RE—RBLZHF GERTEERRL%)
Time Segment 2 AR5 E HA%K

6:4 TSEG2 R/W 0 tTSEG2=tSCLK x (4 x TSEG2.2 +2 x TSEG2.1 +
TSEG2.0 +1)
Time Segment 1 BYBT54 E HA%K

3:0 TSEG1 R/W 0 tTSEG1=tSCLK x (8 x TSEG1.3 +4 x TSEG1.2 +2
x TSEG1.1 + TSEG1.0 +1)

CAN B B EALE 4N TN ] o
# TSEG2 £%E.

HiEIZE (SYNC SEG) 1 xtSCLK, #BALZHE 1512 KEH TSEG1

XTAL | | | | | | | | |
J e
ﬂ Baud Rate Prescaler (BRP)
» [P |‘_
CAN | | | | | |
: 41 :]lf
IsyneseG trseGi IrsEG2
4 nominal bit time 1
NeG [TSEGL, | TG SEG
Tt 1
sample point(s)
14.3.9 RXZEHFFEFE CAN_TXBUF (fg#: 20h)
b4 AR B | EufE Fi:3%
AEEFEFERATEAZRE CAN MK LER
CAN i,
31: 0 | TXBUF W 0 BEANZEFHEHRNITRNSRSNEEE, BdE
ISR FEF|FEANTIL, AT EHRSEMBILE
A TFRYHEE Oh &b
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14.3.10 FWLEFFF5% CAN_RXBUF ({fR#%: 24h)

B | & B | BRE Ak
BT 5 28 T RE CAN A HEIRE) CAN
.

31: 0| RXBUF R0 SIZE R E IR FIFO MiREubiHE
S GREUSIEH)

EYE)—ml CAN #i#E/5, RXBUF HEH[1ERHESINT (databuf BKEH DLC RE, #
£ 0-8Bytes):

31 24 23 16 15 8 7 0
databuf[7:0] id[20:18] | rtr | 4'b0 id[28:21] ide| rtr | 2'b0| dlc 1% rx

31 0
databuf[39:8] ond

31 24 23 0
8'b0 databuf[63:40] 3% rx

CAN RX_FIFO for 11bits ID

31 24 23 16 15 87 0
id[12:5] id[20:13] id[28:21] ide | rtr | 20| dic 1% 1y

31 8 7 0
databuf[23:0] id[4:0] | rtr | 2'b0 ond

31 0
databuf[55:24] 3" rx

31 87 0
24'60 databuf[63:56] 4" rx

CAN RX_FIFO for 29bits ID
FEFEUWGE—m CAN #i#Ef5, RMC FiFasiH#um 1, i CAN IZHIZRS1E RXFIFO REANBEAHIE, 3
SA— 32 u¥;’fE, RBS Bfii. EEAFT—HIEE, RIFREMLEN.

14.3.11 WO S TEL & 7725 CAN_ACR (#%#%: 28h)

QB LHEWEIAE 2 ARIR RIS TS R 88 P A TE AR, CAN 12HI88 P RIEBUT B 2R A A
AIREAF IR EIRIH B 15184 RXFIFO. #ZWGE iR U LA H 728 (ACR3: ACRO) Fniliid /R
& E2E (AMR3: AMRO) 4Hfk. R FEEEA AFM (A& & B/ 5EsS. R TEREET, 388
A4 FHK. BRENERATOENESR, TEKEISEMERA, RTR AR AMNE 2 MFT (HiEF
TR IFERWEER ) . AR MIMLLBE LN IAL HIES, RRAIHEREEIRE; BRENEIEER
Wigs, FHEREMHERAIAN RTR I #iE. M FRRXAFIREXMNL, TEEBHERHEITIILL.

Wit R ESE N AN EEERNEES. BEREINBEBFESRAMTIESENL, RERTMIZE
HIRBEN RXFIFO . IR ED—MEPGT R E XL, BREIMBIRE M EIEE FIFO . Rl
RN, E—MTRRF LT ARESRNME, RTR ME—MRIBFT. FMTERRS
EEARERR A (PN RTR fiL. an5RI3I828 1 A A EUEFTHILIE, FEI AMR1 1 AMR3 YR HALIR AR

WRAS V1.7 Copyright © 2024 SEEF (IH) BROBIRAE 126



UM321xA F P F#ft CAN

1258 1 (RXFEEREAD .

tEYF | B B SfufE fiiR
BUGT R LE T FR G 8 ERWAIE S M
31: 0 | ACR3-0 RIW 0 i, MIAREEWITRRRE FREX THIER
MR LE iz i B A0 TC K A3t

14.3.12 YU R Rk TR CAN_AMR (fR#: 2Ch)

RALYZEE AERRIARR AL F TRBGT RS PR FUE X ALRT, CAN 1ZHI25hiRiT ST A
A REIF IR B A0 BRI LA RXFIFO. ZWITERSHIZBLT AL EF 725 (ACR3: ACRO) FNIZBLTEF
HEEE (AMR3: AMR0O) EMX.

B | BER Bt A B
RS IERRFFREX TR ML E
31: 0 | AMR3-0 R/W 0 MI KA. FHENELIRA 1 RTRAXTEE ACR
Fras P HEMAIL

AENTIEFZEUARA B PRACE (R 1 AL/AARM 29 0D Xt AR R E -

. HIREANBRITIERT:

MmsB LsSB MsB LsB MsB LsB MsB LsB
CAN ADDRESS 16; ACRO CAN ADDRESS 17; ACR1 CAN ADDRESS 18; ACR2 CAN ADDRESS 19; ACR3
7]6[5[4[3]2[1]o ]| [7]6][5[4]3][2]1]0] |7]6[5[4[3[2[1]Jo][7]6]5[4[3[2]1]0

1l wer_
unused
CAN ADDRESS 20; AMRO CAN ADDRESS 21; AMR1 CAN ADDRESS 22 ; AMR2 CAN ADDRESS 23 ; AMR3
7]6[5[4[3[2]1]Jo||7][6[5]4]3][2]1]0] |7[6[5]4[3[2[1]0o]||7][6]5]4[3[2]1]0
l I Tt
unused
g|N|8(8|3(R|8|5|(8|2 =g clelelalelalsls (sl ala|alalsls
ele|e|e|e|e|e|e| /| |E |k BlB|B|2|2|B(8|R) 8|8 (8|8 B|3(8 |8

Extended Frame Format, Single Filter

Receive Buffer: Address 11h 125 135 145
1D.28 ... ID.21 1D.20... ID.13 ID.12 .. 1ID.5 ID.4 .. IDD RTR NX
(not M'amfred)
Filter:
ACRO[7:0] ACRI1[7:0] ACR2[7:0] ACR3[7:2] (ACR3[14]
neristsec)
AMRO[7:0] AMRI1[7:0] AMR2[7:0] AMR3([7:2] (AME3f10]
tiristsedd)

IR E ARG EREET
EBRRT, YEBRRAIEIER, BE58— 1N TESRM ID 81 RTR 4, UEE—NMIEINEREFESIHT
StEE, HESE-NTiERSER ID AL81E RTR AL#H Tttt
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MSB LSB MSB LSB LSB
CAN ADDRESS 16; ACRO CA17; ACR1 CA17; ACR1 CA 19; ACR3
7]6[5[4[3[2[1]0o ] [7][6]5]4 3[2]1Jo|[3]2]1]0
CAN ADDRESS 20; AMRO CA 21; AMR1 CA 21; AMR1 CA 23; AMR3
7]6[5[4[3]2]1]0 7]/61[5][4 3/2]1]0 3[2]1]0
saaaﬂ_a&?m_awagss §:.‘322 Zﬂzis
alale|a|aja|a]a oflg|d|x o222 2 a2 /oo
I bt
CAN ADDRESS 22; AMR2 CA 23; AMR3 CA = CAN Address
7 |6 [5 |4 |3 [2 |1 |0 7 |6 [5 |4 ACR=AcceptanceCodeReg|-ster
ﬁ ﬁ AMR = Acceptance Mask Register
CAN ADDRESS 18; ACR2 CA19; ACR3
7]6[5]4[3[2[1]0] [7][6][5]4
MSB LSB MSB
MSB LSB MSB LSB
CAN ADDRESS 16; ACR0O CAN ADDRESS 17; ACR1
7/6]5[4]3[2]1]0||7]6]|5[4]3[2][1]0
filter 1
CAN ADDRESS 20; AMRO CAN ADDRESS 21; AMR1
7/6|/5[4|3[2/1]0[|7]6|5[4]3[2([1]0
e 03151880308 55) 15 |2]2]5]2 |2 ]2]2]
CAN ADDRESS 22; AMR2 CAN ADDRESS 23; AMR3
7/6]5[4[3[2]1]0||7]6[5[4[3]2][1]0
filter 2
CAN ADDRESS 18; ACR2 CAN ADDRESS 19; ACR3
716[5|4[3[21]0][7]6|5[4[3]2[1 [0 |ACR=AcceptanceCode Regist
MSB LSB MSB LSB AMR=Acceptance Mask Register
14.3.13 B8RSR F 5% CAN_ECC (fw#: 30h)
ECC RiFFEHRREBAX CAN ME L AXEMNREB&IERNE R B, ZFERERIEN.
AR LN EEERCE (BERAREKEIRPE), CAN ARASEHNZESFEE.
EE4% FR B Sl 175
31:8 RSV R - =&
7 RXWRN R 0 % RXERR i+ #28 KT F T 96 I E 1
6 TXWRN R 0 L TXERR A THFT 96 BHE 1
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CAN

EE4F ER B ShiE A
FRRIEIRE EREIEERSE
5 EDIR R 0 0: &RiX
1:
4 ACKER R 0 %% ACK $BIRETE L
3 FRMER R 0 A Mig N iEIRET B L
2 CRCER R 0 %% CRC $&iRBTE L
1 STFER R 0 AEEFRERMEN
0 BER R 0 RENEIRAITENL

14.3.14 BWSEE IR HEF 7758 CAN_RXERR (f#: 34h)

S | &% BE | @ B
31:8 RSV R 0 e

| T M BN LR A, R R Ak R,
7:0 RXERR R 0 M| RX $Ei2H 2 B EML R 0

14.3.15 XX R EHF 788 CAN_TXERR ({##: 38h)

EE4F BIR B | ShifE ik

31:8 RSV R 0 %
KIEE RS HATENR 8 L. MRLERLZ
KIAEH, MRS IRITEEMELA 127, 1L

7:0 TXERR R 0 HE&IMMUE X HIETE (KT 128 RB&THE
), X ERATEAILEY TXERR AJ3k 8 H X Rk x%
AR ERSHIER

14.3.16 {hFELHFE T Fes CAN_ALC (fR#%: 3Ch)

CAN = SR REBHE MR ERNTVIMAMNE . RFERGE, L PR ELRTE. 1, ERRE
KIRFEHRPHRUY. —BEFHTUEHRIEM T ZFERNAR, BT — MR ERBUAIERR
ThRE. LEINEE R IF CAN B E4 CAN B&ifiin). X TISMTsAERGECERE, ATLARE MR RIS

B
EE4% AR Bt ShifE AR
31:5 RSV R 0 =88
4:0 ALC 0 IR ELME
start of frame
v
mmmaxﬁ.g“ ‘ D28 | ID.27| ID28| ID.25] IIJ.24| ID.23| ID_22| ID.21 \ID.ZO] ID.19| ID.18|SRTR| IDE ‘

extended frame <,

messages

WA V1.7

00 o

0203040506070809101112)

‘ID.ﬂ"ID.10lID.15\ID.14‘ID.13|ID.12| D11 \ID.‘IDI ID.B‘ ID.Bl ID.7 \ D8 \ ID.SI I.'l.4‘ ID.3 l ID.2 \ ID.1 ‘ ID.0 | RTR‘

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 AN
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CAN

Bits

ALCA A AL ALCL ALCO Decimal Value Description

0 0 0 0 0 00 Arbitration lost in 1D28 / 10
1] 0 0 0 1 01 Arbitration lost in ID27 /9
1] 0 0 1 ] 02 Arbitration lost in ID26 / 8
1] 0 0 1 1 03 Arbitration lost in ID25 / 7
0 0 1 0 Q 04 Arbitration lost in ID24 [ 6
0 0 1 0 1 05 Arbitration lost in ID23 / 5
1] 0 1 1 Q 06 Arbitration lost in ID22 / 4
0 0 1 1 1 07 Arbitration lost in ID21 / 3
1] 1 0 0 a 08 Arbitration lost in ID20 / 2
0 1 0 0 1 09 Arbitration lost in 1D19 / 1
1] 1 0 1 a 10 Arbitration lost in ID18 / O
1] 1 0 1 1 11 Arbitration lost in SRTR / RTR
0 1 1 0 0 12 Arbitration lost in IDE bit
0 1 1 0 1 13 Arbitration lost in ID17*
0 1 1 1 0 14 Arbitration lost in ID16*
0 1 1 1 1 15 Arbitration lost in ID15*
1 0 0 0 0 16 Arbitration lost in ID14*
1 0 0 0 1 17 Arbitration lost in ID13*
1 0 0 1 0 18 Arbitration lost in ID12*
1 0 0 1 1 19 Arbitration lost in ID11*
1 0 1 0 0 20 Arbitration lost in 1D10*
1 0 1 0 1 21 Arbitration lost in ID9*

1 0 1 1 0 22 Arbitration lost in ID8*

1 0 1 1 1 23 Arbitration lost in ID7*

1 1 0 0 0 24 Arbitration lost in ID&*

1 1 0 0 1 25 Arbitration lost in ID5*

1 1 0 1 0 26 Arbitration lost in ID4*

1 1 0 1 1 27 Arbitration lost in ID3*

1 1 1 0 0 28 Arbitration lost in ID2*

1 1 1 0 1 29 Arbitration lost in ID1*

1 1 1 1 0 30 Arbitration lost in IDO*

1 1 1 1 1 31 Arbitration lost in RTR

14.3.17 YR FFE Mk B & 5748 CAN_RXADDR (fw#: 40h)

EE4s | BER

B

EffE | R

31:11 | RSV

R

0 *H

10:2 | RX_ADDR_BASE

RW

% E rx fifo £ sram Sy w2 ik
(rx fifo &Mt 0x20003000 (+@FEiil) /5
#9 64bytes ==/8], iBY fifo #4EEFA] M 0x20003000
(+R#BHbil) FFiIEE, REGERFENESIE
SRAM Z[EIFE Lt HbHE AL IR ERI 4y, B SH Mt
BERE MR, wiiit H{RX_ADDR_BASE[8:0],
2'b0})

1:0 RSV

0 RHE

14.4 {ERRKE

14.4.1 %3% CAN #iEin

F/E CAN B§d, FFRENRL, can I

REEMER.

BB 4R 553 CAN_BTRO/CAN_BTR1.

1.
2

3. CAN_ISR FF &R AR IRAR L/ WA AL o
4. BLEERERE IMR H1785, (L8 T BT (FIE).
5

BLEER MR H723500 LOM i, #HANEEEN.

WA V1.7
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BLE XX EFE 787 CAN_TXBUF, #RIEE XA EAN CAN BIEMAR, RLENEBINFEN,
BIRE N 32 fu#iiE.

BEHES CMR FHERM TR AL, BaIkiX.

FHENRTEHFRM TBS LE 1 /5 GEERE TI fhlf, AL ANEFESRF TI k), BIELETE.

14.4.2 HEWL CAN HriEn

a > LN PE

FFia CAN R, ERMEN, can NEEEMER.

it 8 Rk & 7728 CAN_BTRO/CAN_BTR1,

CAN_ISR H 788 E MR8 RSN/ P EIFRRAL .

BLE PUrfERE IMR 7788, £8E RI T (Fi%).

REEBCTIESEEE, BEMASTIESE, CAN_.MR FEE AFMIE 1. CAN_ACR FEEEERAF
FELIEMENAZR, CAN_AMR FEH[EEFFES ACR FER[AITIENMN . BELFEFHITH,
AMR HFEMBME 1.

BLEHEN MR F773289 LOM i, #HANEFEER.

FHNRESHEHEMRBS LE 1 /5 (BFEEE RI BT, AAFIEESE R PIMEL), ERKEES
7288 CAN_RXBUF g, ZXiZEVEEIBNHFRAHIE.

14.4.3 CAN EZi+HE

CAN BUB4FRATLI AU TEANT /T IE S :

A.

w=/\ETBJEZ Tscl;

B. BIEJEL 1tesgl;
C.
D. E£HEET=EE SIW.,

ATEIEL 2 tesg2;

H &/ BfE) Bz CAN 42| 2R BB SRR LA K 53 3TUR RE o
tesg1=TS1+1, tesg2=TS2+1; prescaler=2(BRP+1)

HitRaie =

ClockFraguency

prescaler % tesgl+tesg2+1)

f5an :

EERTTPLIESE S 1M/500k/250k/125k bps
APB Ft$h=PCLK=32Mhz,
CAN SE45% BitRate = Fpclk/(2*((BRP+1)*(TS1+TS2+3))), BN TS1>=TS2
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WREER R M B

i% BRP=1(4 445, BitRate = 1M = 32M/(2((1+1)*(TS1+TS2+3))), i A AT L& B TS1=3,TS2=2
BER4FER A 500K BIE 3 :

i% BRP=3(8 447i), BitRate = 0.5M = 32M/(2((3+1)*(TS1+TS2+3))), BT A AT LLIE B
TS1=3,TS2=2

R YEER Jy 250K IS 3L

i% BRP=7(16 44, BitRate = 0.25M = 32M/(2((7+1)*(TS1+TS2+3))), R A AT LG B
TS1=3,TS2=2

WRAERA 125K IS 3

i& BRP=15(32 £347), BitRate = 0.125M = 32M/(2((15+1)*(TS1+TS2+3))), R A T LUE B
TS1=3,TS2=2

WRAS V1.7 Copyright © 2024 SEEF (IH) BROBIRAE 132
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15 GTIMER

15.1 #hik

A 3 16 LY@ E /AT 888 Timer(Gtimer0. Gtimer1. Gtimer2), 81 EFSEHEE AT
7. IXLE Timer AIAEZMAE, SENEMANESHMAEE GEARBR), FEREEE (PWM, &
FEXETEAIEA PWM), WHEERIAELLE, BT, |/ T=Mit%75m, Bit${EnT LARERT B .
B Timer & 2 i PWM it (FIER B E4)), B 1 BEMARER.

15.2 2454

16 fifE k. @T. ELE/THHEHERITHR

16 LA 4RIETASTSNAR, SCHFSERHEEEHEETEh S0
ROERITT BT hRIEEE
BIETAFMARR, M. PWMGLES PR SFEN), Bpkohind
X FFRE R RR B AR BX

A 4R HY 7 5L X B [B) B 0

WM ERNESESITIEE, AIE PWM HiHET—ANEERTS

Gl R IY IR Gy e ¥
U  Update il#f: 1+#25E E/lm Niah
U AR

U HEeE
U FEESHEA
S ERTERRI S FERE

15.3 HEEHELE

GTimer0 & Fa3& it : 0x40000C00
GTimer1 HFasE ik : 0x40003400
GTimer2 FFasE ik : 0x40003800
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GTIMER

& 15-1: GTimer FEFH£YIE

wE B iR

0x00 GTIM_CR GTIM & HI & 725

0x04 GTIM_IER GTIM FlfifFEgeH Fas
0x08 GTIM_SR GTIM REFH 7=

0x0C GTIM_EGR GTIM E~=EFF=R
0x10 GTIM_CCMR GTIM HR/tL R R 1758
0x14 GTIM_CCER GTIM I#E3R/EL R E e S 1725
0x18 GTIM_CNT GTIM i+ ¥ HFE

0x1C GTIM_PSC GTIM 555 55

0x20 GTIM_ARR GTIM BFhEHSERE
0x24 GTIM_CCR GTIM 1HIR/LE R F 725
0x28 GTIM_CARS1 GTIM Wil % Z 1785

15.3.1 GTIM #Z#1ZF %528 GTIM_CR (f8#: 00h)

EEts

AR

B

S(fE

ik

31:29

RSV

35

28

ADC_HDT

R/W

ADC Tl % ThEEfE RE
1: ADC il % ThaE(ERE
0: ADCEEHlAThRESIE

27

OPA_NKEN

R/W

OPA fEARFIZEIR(FERE
1: fE8E OPA ERFIZER
0: X[ OPA {ERFIZEIR

26

COMP2_BKEN

R/W

COMP2 fEAFIZEEFERE
1: {FgE COMP2 {ERFIZEER
0: (] COMP2 {ERZFIZER

25

COMP1_BKEN

R/W

COMP1 fEARFIZEIRFERE
1: {FgE COMP1 {ERFIZEE
0: (] COMP1 {ERFIZER

24

COMPO_BKEN

R/W

COMPO 1EAFIZEBFERE
1: {#8E COMPO 1ERFIZER
0: %[ COMPO {ERFIZER

23

LVD_BKEN

R/W

LVD 1E R Z IR e RE
1: f£8E LVD {EARER
0: %I LVD EAFIZER

WRAS V1.7
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GTIMER

EE4F b4 B ShifE | #Ek
Gtimer0
1O S|BRIZEIFIREE
1: i%$E Gtimer2 BECE /Y 10 {EAFIZEIR
0: Fik#F Gtimer2 BECEH 10 {EAFZE
5
Gtimer1
1O 5| BRI ZFIRIESE :

22 BREAK2_ SEL R/W 0 1: 1£$F Gtimer2 BLERY 10 {EARFEIR
0: TNiE$F Gtimer2 BEBEH 10 1EAFIZE
iz
Gtimer2
1O S| BRI ZE IR EE
1: £#F Gtimer1 BLERY 10 {EARZEIR
0: AiE$% Gtimer1 BEEH 10 ERFIZE
iR
Gtimer0
1O S| BRI ZEIRIKEE
1: i£#F Gtimer1 BLERY 10 {EARZEIER
0: FiE$E Gtimer1 BELEH 10 1EAFIZE
iR
Gtimer1
1O S| BRI ZEIFIREE

21 BREAK1_SEL R/W 0 1: & Gtimer0 BLERY 10 (EANFEIR
0: Fi%#F Gtimer0 BELE M 10 {ERFIZE
5
Gtimer2
1O 5| BRI ZFEIRIEHE :

1: 1% Gtimer0 BECEHI 10 1EAFIZFEIR
0: Ai%#F Gtimer0 BELEH 10 {EAFIZE
5

PWM #ith fa[=m) 88 5 IDLE K7

20 PWMN_IDLE R/W 0 1: BEASHEFE
0: B AHEBF
PWM % IE [s]E8 F IDLE K7

19 PWMP_IDLE R/W 0 1: BEASHET
0: B AKBF
i fEEe:

18 MOE R/W 0 1: Wit s fEae
0: WHZIE
PWM RIZEf&fF, PWM B#MEFARTS
WEN

17:16 PWMN B S R/W 0 00: {KEEF
01: B
10/11: SERE
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GTIMER

EE4s

B

B

EifE

iR

15:14

PWMS_B_S

R/W

PWM | ZEfl 4k 5, PWM IE G H IS
WEN

00: {KEE¥

01: SHEFE

10/11: ERRES

13

SOFT_BK

R/W

RAMA RN EREREN
5 1: BRI ZEThEE
0: BTl % R ZETIgE

12

CEN_ALL

Gtimer0

1 : [ B £ g8 Gtimer0/1/2 #0
LPTIMO/1/2, Bittfiif5, Gtimer0/1/2 #1
LPTIMO/1/2 #9 CEN {i[E]RT 5 1

0: FT#E

LEAIIE45 4 0,

Gtimer1: F3x

Gtimer2: F&{i

11

BKE_POL

R/W

MEESRMERE:
1: MEESREFAY
0: MEESERFEH

10

BKE

R/W

M ZEIhRE(ERE -
1: RIZEINRERERE
0: FIZEInREFIE

PWM_DEAD

R/W

PWM FEX BN INREfERE
0: %R IEXTHAEEKH]
1: BRILIXINEERERE

PWM_INV

R/W

Hi PWM 57 PWM E4{F8E
0: E# PWM F1/& PWM [E]#E1L
1: B#p PWM & PWM K 8L

MMS

R/W

FNEREE, BTFEEEHERNTE
ML ZEMESHMAES (TRGO) &
1: UE (update event) 5= # FHE
TRGO

0: OC1REF F{E TRGO

ARPE

R/W

Auto-reload TR E&E
0: ARR FF831F 8t preload
1: ARR FH71F25fE8E preload

5:4

CMS

R/W

TR ST R AL

00: WEXISFRI

01: FRRIFFRRN 1, i LR
SRR E T RRS R EN
10: PRIFFARRN 2, MR ETER
SNEH SRR DRI IR E
1M: PRIFFEX 3, Witk L hies
SETHSE EE T RHERERHS
Bl

CEN_ALL_EN

R/W

CEN_ALL {E4E
1: 287 Gtimer AJLA#E CEN_ALL %4
0: AT Gtimer %f CEN_ALL {5 I

WA V1.7
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GTIMER

EE4s

B

B

EifE

iR

DIR

R/W

¥ A EFGFR

0: ELEI#

1: @RI

IR HEMSREE AP IRITHBIRNAT,
&7 2%

OPM

R/W

B pohi HER

0: Update Event X4 ¥z~ E1E
1: Update Event &R #E5F1E (B
zi5%F CEN)

CEN

R/W

TS FRE
0: ITERXHA
1: TR ERE

15.3.2 GTIM Fhif{EaEF 788 GTIM_IER ({R#¥: 04h)

Ee4s AR B SifE i

31:3 RSV - - 1REZ
R ZE A ERE

2 BKE_IE R/W 0 1: RZEAPHT{EEE
0: RZFErhirzeE
TR/ L BB E Hh i A

1 CCIE R/W 0 0: Zr)F¥3R/bbE i
1: SOVFIERR/ LB P i
Update E#AHT{ERE

0 UIE R/W 0 0: %t Update Bl
1: #iF Update =il

15.3.3 GTIM R7SHFFRF GTIM_SR ({%F%: 08h)

ECts

Bk

B

fipe

31:3

RSV

S4fE

RHE

BKE_F

R/W1C

F ZE B ARE

1: FRZERTS
0: RATHZERTS
51750,

CCIF

R/W1C

R/ L RIBIE PR

R CCRER. & At : CCIF
A SESTLRER B,
HE515%.

WMRCCHREBELE MMAN: X%
HIREHMEN, KB 135S,
B E B IEGTIM_CCREDNE

UIF

R/W1C

Update E#AiitrE, BHE
L, MBS 1EE,
LREFHEHRT, UIFE(L,
H & HFishadowE 785

WA V1.7
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GTIMER

15.3.4 GTIM E#4~=4-F7F5% GTIM_EGR ({F#: 0Ch)

EE4F AR B SNE ik
31:1 RSV - - R
B Update B, BREFBEMILEFSR&~
0 UG W 0 4 Update =4, BHBENEE
B EMUCGHSEFMVBHITHRHE
FishadowZH Fa8, AT HB[HES.

15.3.5 GTIM ##te/tL iR FF8% GTIM_CCMR ({#%: 10h)

EE4s

B

B

ik

31:16

RSV

A

RE8

15

CAPCLR

R/W

BT I

0: AR EREFIANIITHE

1: R EREERFR 0, EEBRAE—T
TR

14:13

ICPSC

R/W

IR IR TR 5 S74aL
00: F&1
01: B2
10: B&4
11: P48

12

CAPFLT

R/W

MRS SRR e RE
0: JCHINIEKINEE
1: BENIEKIEE

11:10

CAPEDGE

R/W

ECE S QIR LW ki L v

00: EFGf%

01: TFEGME

10/11: EFH &AL

9:8

CAPSSEL

R/W

IR IR AL

Gtimer0

00: GTIMERO_CH

01: UARTO_RX

10: LPTIMO_LPOUT
11: CLK32K_GTIMERO

Gtimer1

00: GTIMER1_CH
01: UART1_RX

10: LPTIM1_LPOUT
11: CLK32K_GTIMER1

Gtimer2

00: GTIMER2_CH

01: 12C_SCL

10: LPTIM2_LPOUT
11: CLK32K_GTIMER2

WA V1.7
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GTIMER

EE4s

B

B

A

ik

TFLT

R/W

SR BRI E E
0: JTiIEKIN&E
1: BIERIEE

TEDGE

R/W

FEGRARERE
0: EFHEIH
1: FRORTH

54

TSSEL

R/W

TR IR AL

Gtimer0

00: APBCLK (PCLK)

01: GTIMER2_TRGO (GTIMER2[E £t % 15
=)

10: CLK32K_GTIMERO (32kEt4)

11: GTIMERO_CH (GTIMERO##3X#IN)

Gtimer1

00: APBCLK (PCLK)

01: GTIMERO_TRGO (GTIMERO[E] £ & 15
=)

10: CLK32K_GTIMER1 (32kHA4)

11: GTIMER1_CH (GTIMER1##3kH#IN)

Gtimer2

00: APBCLK (PCLK)

01: GTIMER1_TRGO (GTIMER1E$ % 15
=)

10: CLK32K_GTIMER1 (32kEt4H)

11: GTIMER2_CH (GTIMER2##3RH#IN)

3:1

RSV

RHE

CCS

R/W

FHTR/ELE 1 BIEIR R

0: CCiBEACE At

1: CC BEEE AW

EE: CCS{RAEEXHRT (CCE=0) AIE

15.3.6 GTIM ¥BiR/LL B {FEREHF 728 GTIM_

CCER (fi#%: 14h)

EE4s

B

B

e

bip

31:2

RSV

(3=

CCP

R/W

CC iBi&h. & s B AT 14
0: CNT<CCR it =BT
1: CNT>CCREl#iH SHEE

CCE

R/W

TR/ (s R
CC iBiEhL & A AT
0: OC X

1: OC Bt

CC iBisEhL & AT
0: XHHIRINAEE

1: [FEEIBIRINAE

WRAS V1.7
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GTIMER

15.3.7 GTIM i+#%F %58 GTIM_CNT ({&#: 18h)

EE AR B SN1E 1P
31:16 RSV - - {REZ
15:0 CNT R 0 T RE

15.3.8 GTIM M4 55iF =28 GTIM_PSC({R#: 1Ch)

EL4F AR B S{ifE iR

31:16 RSV - - =E8
TH3#E5AT8 (CK_CNT) Fi45ifE
fek_ent=fek_psc/(PSC[15:0]+1)

15:0 PSC R/W 0 X2—" preload& 7788, #tupdate
EHLKEEASHE A shadow
Zae

7¥: ANEEE preload, KIBEZEFE update EEARE(F psc {EF shadow ZF 1725
15.3.9 GTIM BEIEH F S GTIM_ARR ({R#: 20h)

Ee4% AR B SHifE HA
HUEHA R EHERE, MR
2

116 | ARRN R 0 X R—preload% %%, #update®
HREFERNEWENshadowH 725
R BEESHE

15:0 ARR R/W 0 X2—preloadZ 788, FEupdate®
14 & £ R E A B A shadow R 7758

15.3.10 GTIM ##E#R/EL B F 788 GTIM_CCR (fw#: 24h)

EE4% 2R B ShifE i35
iR/ ERBE S Ty, E/MTEES
MRIBHEARE A
31:16 CCRN R/W 0 XE— preload F5:8, HASHE
A shadow HHEHFERTSIH#EEL
EEE OC i
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EE4F B B SHiE iR

IR BES TS
MFEEERE A

XE2— preload 1588, HASHE
A shadow HEsER TSIt
B OC .

FE: PRXMFFERX P, HiEREM
ARR HER, [ LEi#udiE Ik
4 CCIF i, REE T it iES ™~
& it

MRBEFRE BN :

CCR RERII—MINFEREHLE
BTRNTT #2514, kAT CCR KHRi%

15.3.11 GTIM il & F7F2% GTIM_CARS1 (W% : 28h)

15:0 CCR R/W 0

EE 4% AR B S{ufE iR

ADC & {4fi & BB i% & ;

EAST FASRI& B ADC f@ il A &,
3116 ARRS1 R/W 0 BT LA HF RS, ®E—HPWMATE

= BEPWME L FARI RIS (5
MSBZEADCTH AT E), SRBHAE
ADC

ADC BERMEMEIRE;

Bk FISIB B ADC B .

. Witk A S FRE, IR E—HPWMEATE]
150 CCRST RV 0 &, EIPWME_EFARIRHSE (5
MOR7EADCH A LURE ), RABHEALE
ADC

15.4 {EFHRAA

15.4.1 IT#H[ER

L%

0 FEELTHERRAG, counter A 0 HEFIEZNEH(E, REEMT 0 FHiTE, HoEHhl. m
BfELtRT, UEV B4,

0 2 UEVEHLER, BSRABNEEEFERS SWER.

T

0 AETFHERAS, counter \BHEREITHE 0, RAEEMBIBANEDEF BT, H=%EH
. mEZELE, UEV EH%%.

0  HUEVEHRLRER, TRABNEEESSHERN.

hRFGFRN (ETHED
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0 FEPRIFRAG, counter N 0 HEEBIBZNEHIE-1, F~EHET; REXNBIHHEIEITKE
1, FEEPE; SREXMA 0 FFiEit#. & counter b FHFRIFFERAT, DIR HHFERLH.

0 ®RELmEFETEEE, UEVEHLE.

0  HUEVEHLRER, TRABNEEESRSSHEH.

15.4.2 MWIAEFEERER

RN, SRR IOx (52 HIMMARINIR, HIRFHH (COR) LWL counter
ERETR. L—REHREER, BRNFERSRED, FFFE—RIBRF. CCIF BiAE 0. M
ETWRTUBSFRAHR EAAR TR, BRIETISEERS RS

15.4.3 PWM &R

PWM R AT LUK 2, ESREREURT ARR F 728840 PSC, M &= LLEURTF CCR HF7:5.
PWM #7554 5545
U ELEiH
[\ L EAER T, BLE GTIM_CCER.CCP % 0 B, OCXREF {557 CNT<CCR R ASEF,

ENFHEREBT, tnR CCR {EATF ARR {&, M| OCXREF #$iEHR 1; &R CRR # 0, M| OCXREF #;
EEHN 0. FEH ARR=7 B8 PWM 3R HZ Sz

o _Joofosfozfosoefosfoetorfooforfozio:

OCXxREF
CCRx=4 e

OCxIF

OCXREF
CCRx=7 e

OCxIF

OCxREF | 1L
CCRx>7 '

OCXIF

OCXREF ’
CCRx=0 | OC

OCXIF

15-1: PWM [5) L3+ &
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U [T
BT HHMIERT, B E GTIM_CCER.CCP # 0B}, OCXREF {55 # CNT>CCR i} }{K&H F,
ENASEF, 108 CCREXT ARR &, M OCXREF #$iEHR 1; W5 CRR X 0, N OCXxREF #
ElEH O
PWM FRoR 355 HE =,
R#E GTIM_CR.CMS NRIELE, EBARER AT R E B BT E 1. EEBARER AT S ET
HEETE 1. EEBARERT AT R [0 BRI B NPT E 1. B ARR=7 BFH) PWM K2 SE 41

Tinmer clock =
CK_CNT
CNT
OCxXREF § P i
e Cowso fo BB K s
OCxIF i CMs=10 T ; ;
Poomssir Pl A ;
OCXREF : ; §
CCRx=6 i 5 anay ;
OCXIF i Cms=01 DN ;
CMs=10 A :
cMs=11 A A ;
OCxREF | 1L | E 5
CCRx=7 { CcMs=01 X ;
OCXIF i CMs=10 E E
i oms=11 }/‘
OCXREF | 1I | g 5
CCRx>7 i CMs=01 ix 5
OCxIF P CMS=10 2 5
i cMs=11 A :
OCXREF | oL | E g
CCRx=0 ; :
OCXIF i CMS=01 E
CMS=10 =)‘
CMs=11 A

15-2: PWM R 558T [
15.4.4 BE#MaHFIEXIEAN

HiMfit: Gtimer0. 1. 2 ¥ A& E 4 PWM, BLE GTIM_CCR.CCR #1 GTIM_CCR.CCRN,
&€ GTIM_CR.PWM_DEAD /&, At E4#MES OCx #1 OCxN. (GE: {87 GTIM_CR.PWM_DEAD
I&, &1L CCRN #1 CCR H&/ME XM CCR, L ARRN 1 ARR H5 A& ARR).
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EXEAN: EXAHEH GTIM ARRARR #1 GTIM_ARR.ARRN #Z{&. GTIM_CCR.CCR #a
GTIM_CCR.CCRN HIEERZE. (: % ARR=2 CCR=1 XM&ER FAREEHTBHIEX).

15.4.5 FIZEIhEE

AL R R ZFE S R ZEThRE, BREEZF AR AN AN ZEINGE. MEMEF PWM BIRMERTS
B GTIM_CR.PWMS _B_S #1 GTIM_CR.PWMN B S RE. FMELEM/E, GTIM_ CRMOE £#%E 0, &
FTEEMEL PWM, NEEZEFHFE GTIM_CR.MOE & 1.

155 fERRE

E:
=18%% GTIM_ARR, GTIM_CCR. GTIM_PSC B{&EIBIEi N\ Zl shadow FEFEEH, MEANEFEF
GTIM_EGR § 1 fii’k Update FE, HEBR GTIM_SR.UIF K7,
8T GTIM_CR.ARPE f5, #i#9 GTIM_ARR. GTIM_CCR. GTIM_PSC {47 fifi %4 Update Eff
BA S AR shadow FFEH.

15.5.1 EEER S

1. FE GTIM_CCMR.TSSEL, i&fFit#atshiE.
2. & GTIM_ARR.ARR, &EEZ#E.
3. fgE GTIM_PSC.PSC, &EM43h{E.

4. FEE GTIM_EGR A 1, FI74% Update EH4% ARR F1 PSC BI{EIZBIE N E shadow F 728, F
&M GTIM_SR.UIF,

5. EZE GTIM_CR.DIR #1 GTIM_CR.CMS, & &it#A5MmE.

6. FLE GTIM_CR.CEN, B3 Gtimer it4{.
15.5.2 PWM i

RIEIOEMAXAR, ¥ 10 EHA GTIM_CH # GTIM_CHN.
fii ® GTIM_CCMR.TSSEL, i&fFit#atsiz.

AL E GTIM_ARR.ARR, @& S#1E.

AL E GTIM_CCR.CCR, &ELLHR1E.

AL E GTIM_PSC.PSC, & B4 5.

a M 0D oRE
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6. EHEMHEA PWM, MiZE GTIM_ARRARRN #1 GTIM_CCR.CCRN, F{#& GTIM_CR.PWM_D
EAD.

7. ECE GTIM_EGR A 1, F&I/4% Update E1§ ARR 1 PSC RI{EIZBIEK A\ E| shadow FH s, FF
5B GTIM_SR.UIF.

8. BELE GTIM_CR.DIR #1 GTIM_CR.CMS, & Eit#75[E.

9. B E GTIM_CCMR.CCS } 0, R EI@E N

10. ECE GTIM_CCER.CCP, & & @&+ R

11. fi2E GTIM_CCER.CCE A 1, {£E OC @&t .

12. BitE GTIM_CR.CEN, B3z} Gtimer i3,

13. BtE GTIM_CR.MOE # 1, fFgtRifit.,

15.5.3 A

1. RIFIOEMXFR, 10 EMA GTIM_CH.

2. BLE GTIM_CCMR.CAPSSEL, & Ei#EiEiR.

3. BELE GTIM_CCMR.ICPSC, & EHiERED 5,

4. BCE GTIM_CCMR.CAPEDGE, & E#HiEiRL AR .

5. BLE GTIM_CCMR.TSSEL, &iFit#ptehiE.,

6. BLE GTIM_ARRARR, BEE#HE.

7. BCE GTIM_PSC.PSC, &Ef95i{E.

8. ECE GTIM_EGR A 1, FHIF=4% Update E1$ ARR F1 PSC BB BIE A\ 2| shadow ZEHFsS,
5B GTIM_SR.UIF.

9. BLE GTIM_CR.DIR #1 GTIM_CR.CMS, & Eit#75[aE.

10. & GTIM_CCMR.CCS K 1, BREBERBHN.

11. A& GTIM_CCER.CCE K 1, {HAEHR1EINEE.

12. Z{EAMiEE, BE GTIM_IER.CCIE A 1, {EREIHIEPER.

13. B & GTIM_CR.CEN, Bz Gtimer it#.

15.5.4 FIZEIhEE

BRI FRIE:

1
2
3.
4

RiE 10 EAXFR, 1§10 EAH GTIM_BK.

AL E GTIM_CR.BREAK1_SEL #1 GTIM_CR.BREAK2_SEL, &#F3IZERE.

Bt E GTIM_CR.BKE_POL, BB ZEEZEMi.

Bt E GTIM_CR.PWMN_B_S # GTIM_CR.PWMS_B_S, FlZEfit%F PWM BIRMEIRTS.
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5. HERFZEDE, BE GTIM_IER.BKE_IE } 1, fEERIZEHET.

6. FE GTIM_CR.BKE X 1, {F&EFIZEINRE,

BERNEFERRIZ:

1. fE GTIM_CR.BREAK1_SEL #1 GTIM_CR.BREAK2_SEL, &#ZFFI%EE.

2. BZE GTIM_CR.BKE_POL, &EFIEESWM14E.

3. & GTIM_CR.PWMN_B_S # GTIM_CR.PWMS_B_S, F|ZFfi%F PWM HIRMIRES.

4, EHFERAFZETE, BE GTIM_IERBKE_IE X1, {ERERIZEHT.

5. & GTIM_CR.BKE X 1, {F&EFIZEINRE,

6. BCE GTIM_CR.SOFT BK A1, HEMAFIEES.
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16 LPTIMER

16.1 #Eik

LPTIMER & 16 fIAYRINFEER AT HERERER. BIEFSENTIERS, ARMRINFEENTRE
217, HERERREOIIFE. JEREAEBR AR T ITIE, Eitbwar SSERBRIEN THISMNERRKOR T
HIhEE. LS, SHINPMAMMAESES, ATASSIRINFEERIREEDRE.

16.2 FEHMH

3 MMSZRY 16bit (5 Ei+448E, LPTimer0, LPTimer1, LPTimer2.
3bit FE AT SNEE, 8 MAIARE (1. 2. 4. 8, 16, 32, 64, 128)
AETAERT -

U AEREEPIR: LSCLK (CLK32K). RCLP(CLK1HZ). PCLK
0 SMNERETSHIE: LPTIN (HAEIUERE)

16bit LL IR 788

16bit BFrEE 728

BB

NS

PSRRI O

SNERfh & BORBR B AT PR g

X+ 16bit PWM

16.3 HEHRMA

LPTIMERO FfFas&Hhtik: 0x40001000
LPTIMER1 FFas&Hbiit: 0x40002800
LPTIMER2 & Fa5& it : 0x40002C00
& 16-1: LPTIMER &&F8£%1%

wE AR i

0x00 LPTM_CFG LPTIM Bg B 17588
0x04 LPTM_CNT LPTIM it ¥ & 5725
0x08 LPTM_CMP LPTIM LB F 725
0x0C LPTM_TARGET LPTIM BirEHFS
0x10 LPTM_IE LPTIM HHf{F s 1728
0x14 LPTM_IF LPTIM HHiRE S 728
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LPTIMER

mE

B

0x18

LPTM_CTRL

LPTIM {T#| & 785

16.3.1 ECEZF7ELE LPTM_CFG ({w#&: 00h)

EE4S

AR

Bt

IAE

DhaEsaR

31:13

RSV

*E

12:10

DIVSEL

R/W

T BT $h oy ST
000: 1 957
001: 2 940
010: 4 947
011: 8 5%
100: 16 5%
101: 32 9S85
110: 64 947
111: 128 3457

9:8

CLKSEL

R/W

10

AT diRIE T

00: LSCLK (H§ SYSREG->SYSCTRLO[12]
EIFRGRIRETE CLK32K, B RCL =k
XTL) {EATEETSh

01: RCLP 1EAH# A4 (LPTIMERO &R
%3 RTC_1Hz £ RCLP; LPTIMER1 #&
BRi%E#E LPTIMERO_OUT #it51EN RCLP;
LPTIMER2 #&8Ui%# LPTIMER1_OUT %
H1EX RCLP)

10: PCLK B9 Ji=BT$h (PCLK) 1EAit %At
h

11: LPTIN (B SYSREG->SYSCTRLO[21]
EIRHISNERS I BIE, CLK _1HZ) {EFit#at
i

EDGESEL

R/W

LPTIN 3N BIRHE
0: LPTIN B9 EFHATH
1: LPTIN B TFEBHE

6:5

TRIGCFG

R/W

HNERAL & BRIk R

00: SMERIINIE S LFHIE trigger

01: SMERIINIE S TBEIA trigger

10/11: SMEREMNIE S _EF RFEIA trigger

POLARITY

R/W

THES S S SRR

0: EMRMERZ, BIE—RIHEE=tLEI(ER
PR BTG

1: GAtRMER T, BIE—RITBE=LLBIERT
FERHOR T TG

PWM

R/W

FKBEVRHIR
0: BHAFKMLER
1: PWM #iHiE

WA V1.7
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LPTIMER

EE4E B B RIAME TR
TR
0: FEEHHIEN: HHSB WAL BIRIFE
17, BRI KAAL. LR BiRER
? MODE W0 BIZ) 0 BHFFH, FF=4E el
1: BRI EAER: TS A BT 8 EE
FMEREZR 0, HBmFLL, F4 T .
TERRERE
00: TR AT B ER 2R 1R
1:0 TMODE R/W 0 01: Trigger il & i+ #E =
10: SNSRI RN
11: Timeout f&%,
16.3.2 i #{EZH72E LPTM_CNT ({k¥: 04h)
EE4E B B RIAME TR
31:16 | RSV ; i 1REz
15:0 CNT16 R 0 R
16.3.3 LLBIE7EE LPTM_CMP ({%#: 08h)
B4y | B B BRAE ThggHR
31:16 | RSV - ; 1REz
15:0 |COMPARE_REG | RIW 0 tER BT FaR
16.3.4 H¥#r&FESE LPTM_TARGET ({®#: 0Ch)
L4 AR B SRINE IheEsaid
31:16 | RSV - - REE
15:0 TARGET _REG | RW 0 BirESFeR
16.3.5 HEFfERET R LPTM_IE (fR%%: 10h)
EE4% B B RIAE Thakitik
31:3 RSV - - =&
SINER A & B >k Fh T {3 BE AL
2 TRIGIE R/W 0 1: SMNERA A& Bk Fh BT R
0: JMNERfLA B>k PR IE
THE 28 ) P TR BE L
1 OVIE R/W 0 1: THEER i L P R AR
0: ¥ m Pt
Eb 3R ILHC A i {5 B AL
0 COMPIE R/W 0 1: W EMEBE LA P B &E
0: ¥ EMELBEIE L
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LPTIMER

16.3.6 AHEFFREFERE LPTM_IF ({B%%: 14h)

EE4F AR B MIAE ThREHER

31:3 RSV - - 1REZ
SMERAE A BIR FPETARSNL, B 18T
1: SMARARA BISR BT~

2 TRIGIF RW 0 0. Forhilf ek
E: R Iptime2 B, FBEFIFZIFEAFEIE O
TEERE L T ERERL, B 18T

1 OVIF RW 0 1: RS Th BT~ 4
0: Foohlfi~4%
tAR LB hBRfERESL, B 1 BT

0 COMPIF RW 0 1: TS ERN LA B TUAC R BT =

16.3.7 1=HIFFE LPTM_CTRL ({R#5: 18h)

EE4F AR B RAOAE | Thegmk
31:2 RSV - - R
GTIMERO & CEN_ALL #=4I{£ &
1 CEN_ALL_EN [ RW 0 1: HE]LPTIMER i1+3#F155 CEN_ALL i=Hl
0: ZF]LPTIMER i1 5% CEN_ALL %4l
LPTIM fE&ENL
0 LPTEN R/W 0 1: [FEETTHEITE

0: ZFHERHH

16.4 {ERRIE

16.4.1 EEERZF

N g M w D PRE

16.4.2 PWM #tH

BLE LPTM_CFG.CLKSEL, EiERT$HE.
Bt E LPTM_CFG.DIV, &E 75 5ifdE.
fii & LPTM_CFG.MODE, i&&it#iE=R.
fii & LPTM_CFG.TMODE, &#ZFLiBERER.
Bt E LPTM_TARGET BFr&7281E.

f£8E LPTM_IE FRETE 7788, AT P .
f#4E LPTM_CTRL.LPTEN i, Bzhit#sE.

1. BEE LPTM_CFG.CLKSEL, ik#FmTshiE.

WA V1.7
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LPTIMER

© ©® N o g &M w0 D

BLE LPTM_CFG.DIV, &E S 5HE.

Bt & LPTM_CFG.MODE, &Eit##&EK.

Bl E LPTM_CFG.PWM, & PWM HiHiE=.

B E LPTM_CFG.POLARITY, i&#FEFARM .
Bl E LPTM_CFG.TMODE, &#ZF&i@ERE &R,
BLE LPTM_CMP Lt H7851E.

i E LPTM_TARGET Bir&HHE.

88 LPTM_IE HPlrE 788, FTHPUR.

10. f$4E LPTM_CTRL.LPTEN {iz, Bahit#zs.

16.4.3 Trigger Bkl & i+ HiExX

N oo g M w N

BLE LPTM_CFG.CLKSEL, EiERT$HE.

BLE LPTM_CFG.DIV, &E S SiE.

AL E LPTM_CFG.MODE, & & it#i&E.

Bt E LPTM_CFG.TRIGCFG, & &M %1455,

fcE LPTM_CFG.TMODE, i&#f Trigger Bkl & i+ #1230,
f£&E LPTM_IE.TRIGIE i 785, $THIMNERAA G,
f#4E LPTM_CTRL.LPTEN {iz, Bzhit#zs.

16.4.4 SMEBF BRI EERER

© N o a0 ~ w0 N BE

B E LPTM_CFG.CLKSEL, Ei¥Et4fiE% LPTIN,

Bt E LPTM_CFG.DIV, &E 7 5ifd.

fii & LPTM_CFG.MODE, i&&it#iE=R.

B E LPTM_CFG.EDGESEL, %E LPTIN i35,

B & LPTM_CFG.TMODE, &iFSNERF LSRR EER .
Bt E LPTM_TARGET Bfr&7281E.

88 LPTM_IE Ui & 778, FTFEH.

f#4E LPTM_CTRL.LPTEN i, Bzhit#ss.

16.4.5 Timeout &%

1.
2.

fii & LPTM_CFG.CLKSEL, &#ZAt4hiE LSCLK,
B E LPTM_CFG.DIV, ®E S SfE.
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Bt E LPTM_CFG.MODE, &Eit#iE=.

fii ® LPTM_CFG.TRIGCFG, i&E5MEpfih %158,

Bt & LPTM_CFG.TMODE, i%#% Timeout %,

AL E LPTM_TARGET BiF5 5 %1E.

f£4E LPTM_IE HRlTE 7785, FTHFit i,

f#4E LPTM_CTRL.LPTEN i, Bzhit#ss.

S T BEE AR B B INERY trigger, W4 M H ch R FZ L8, FiEMRERE, MRBEEHFHEA,
EERREREIZT

© N o g b~
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17 OPA

17.1  #A

OPA R—MEBHEIFMAT AB KK RZERARE. WNEIH IR R R A & A FIE

-

%,

17.2 FEHEMH

— N EE KRS
BETEE: 1.8~5.5V
TEEE: 1.02mA

17.3 ThEEER

VCC VDD
OPA_EN—
_ o
OPA_PCN<1:0>—]
OPA_NCN<L:0 — OPA_O2D
<1:0>—
! —({O—
OPA_OEN —
" L oPA O
OPA_CMP_EN— < N
OPA_PTRIM<4:0>—
oo — OPA_O2P
OPA_NTRIM<4:0>— <
IBPLU —
OPA_P<3:0>—] ,
OPA_N<2:0>—
5 o 5 o
AVSS VSS

17-1: OPA IhgetERE
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OPA

17.4

ek

EFREMLE: 0x40002000

%= 17-1: OPA &85k

RE &M i3
0x088 OPA_CFG OPA =45 7755
0x0C8 OPA_STAUS BMRBURESSHES

17.4.1 OPA iZ2%l% 7538 OPA_CFG ({®%#%: 088h)

Ee%s

BR

Bt

b0y

31:12

RSV

EifE

R

11

OPA_LVEN

RwW

OPA fEALL RS R FREE S -
1: JERIFRE
0: R XH

10:9

OPA_ LVSET

RwW

OPA 1E AL i EE IR R AT B &

00: MHiER 2 P 32K ARG RiRR4h
01: MHiER 4 P 32K RS RiRR4h
10: HIHIEHR 8 4> 32K RS IERAT4H
11: HHEE 16 4 32K ARG R ERAT§h

OPA_POL

RwW

OPA 1E /9 tb 5 231 PR AR M 1545 :
1: P imEESAE 1
0: NimEESAL 1

OPA_INTEN

RwW

OPA {EARLLE RS E R, HRT{FERE:
1: OPA FEf{ERE
0: OPA FhHFAfEARE

6:5

OPA_PCN

RW

OPA IEim{E 51+
00: % ADC A
01: OPA_PO
10: OPA_P1
11: OPA_P2

OPA_OEN

RwW

OPA i fERE :
1: OPA it {EAE
0: OPA it <]

3:2

OPA_NCN

RwW

OPA faimfE 5%

00: OPA_NO

01: OPA_N1

10: OPA_N2

11: HNEREIE OPA it

OPA_EN

RW

OPA fgE:
1: FF/8 OPA Ifi&E
0: Xif] OPA That

OPA_CMP_EN

RW

OPA LLE 25 ThRE(FERE:
1: FF/8 OPA LLiREEThEE
0: X OPA ELE:2EIhARE

WA V1.7
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17.4.2 HABTIRAEFFSS OPA_STATUS (fR#%: 0C8h)

EL 4 2R B SHE |k

31:2 RSV - - E355

OPA LRPREF 785

1 OPA_CST R 1: 45 OPA BEEHLSE
0: HEjOPARHEEH
OPA SHPIRES :

1: OPA k4l

0: OPA K& 4 it
51550

0 OPA_INTR RwW 0

17.5 OPA {EHEE

1. BZE OPA_CFG Ky OPA_EN, {&#E OPA Thgk.

2. ELE PAD_ADS #F7F#%, ELE OPA MUMINSIBIARIED.

3. BELE OPA_CFG iy OPA_PCN, ELE OPA IEimp){ES1%&#¥ (4 ADC £/ OPA &R FERERSEE
ADC 3IN).

4. BCE OPA_CFG HJ OPA_NCN, ECE OPA fairkifE 51k (dNikF fimidid AERERm LN OPA 2
ERIESIRMERS, THABE).

5. EZE OPA_CFG #J OPA_ENO, f#4E OPA #ilt,

17.6  OPA{E} CMP fERRIE

Bt & OPA_CFG iy OPA_EN, fs&E OPA Ihgt.

Bt E PAD_ADS % 7F25, BLE OPA RIS BIAERED .

B E OPA_CFG J OPA_PCN, BECE OPA IFifkkh{sSikiF.

B E OPA_CFG J OPA_NCN, EZE OPA fAimRIES k.
Bt & OPA_CFG HJ OPA_ENO, {##E OPA .

AL E OPA_CFG ) OPA_CMP_EN, {£&t OPA £ CMP Ifigt.
fit & OPA_CFG iy OPA_POL, £ OPA {£4 CMP BRI .
fii ® OPA_CFG iy OPA_LVSET, & & ERETE,

ficE OPA_CFG BJ OPA_LVEN, {F&EiEH .

10. B E OPA_CFG AJ OPA_INTEN, {#&E OPA dritf.,

11. R\RMEIESE, 5P uRzE N iRMBELL B —NER, Sl .

© ©®© N o g A~ W Ddhd PR
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18 CMP

18.1 ¥k

CMP 22— EBHMEIFIMARIRFLLIEE. MARRIEFELE.
teassr AR ELL R, B NMALG IN+F IN-, ALEFEER—PMENIRIERSE SRR, H5H—H
N ENTFESEREFNLERNHRET, RzhbSEF.

18.2 FE4M

3 NEEELALES
A P4 L R
PR B A
MESEE: 1.8~5.5V
T1EEER: 5eA

18.3 IheEtEME

VCC VDD

COMP_EN —]
COMP_HYSEN —
COMP_INPS —
COMP_INNS<1:0> —
COMP_INP +
COMP_INN ~
VREFP ——ej
VREFN ——
IBPOSU —
COMP_VOSCAL<3:0> —

L COMP_OUT

VSS
18-1: CMP IHEAEE]
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18.4 HfFssik
HEEERE M 0x40002000
& 18-1: CMP F7F%1%k
wE B4 ik
0x08C CMP_CFG CMP iZH|EF 725
0x0BC COMPO_STAUS ELEeEs 0 REHER
0x0CO COMP1_STAUS ELa5E8 1 REFES
0x0C4 COMP2_STAUS EL45Es 2 REFEE
18.4.1 CMP #4725 CMP_CFG (fs#: 08Ch)
b4 | AR Bt | SME | R
31:30 | RSV - - %8
EL#EEE 2 SRR ERE IS S
29 COMP2_LVEN RW 0 1: R ERE
0: B KM
ELECEE 2 JEIETENE & -
00: ELEZES 2 Mt iEsR 2 4> 32K A4
28:27 | COMP2_LVSET RW 0 01: ELECES 2 SRR 4 4> 32K A4
10: LL3RES 2 #HiEH 8 4 32K Bdth
11: EEERER 2 MoK 16 4> 32K B4
COMP2 #R /M % $E :
26 CMP2_POL RW 1 1: COMP2 P imH £ ST 6 H 1
0: COMP2 N i [£ =Bt 1
COM2 IEim{s Sik#k:
25 COMP2_INPS RW 0 0: VREFN
1: COMP2_INP
COMP2 faim{5 S 1%
00: VREFN
24:23 | COMP2_INNS RW 0 01. VREFP
10/11: COMP2_INN
56 COMP2 1R 53838 -
22 COMP2_HYSEN RW 0 1: fERELLAERIR ISR INEE ;
0: XA RS RFIEEINRE
COMP2 {#gE:
21 CMP2_EN RW 0 1: {F8E COMP2
0: %[ COMP2
COMP2 #fE(FRE :
20 CMP2_CALEN RW 0 1: {#8E COMP2 BuEINEE
0: X COMP2 #&/EIhEE
ELE5EE 1 RN EREE S :
19 COMP1_LVEN RW 0 1: JERIFERE
0: &R XM
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CMP

EEts

R

R

EfE

iR

18:17

COMP1_LVSET

RW

EL %588 1 KR ENE B -
oo= EL %588 1 46 85K 2 4N 32K B4
: PLERER 1 SRR 4 4 32K R
10 ELESES 1 SRR 8 4 /\ 32K B
: tt?F)L 1 iftlj /),:Ec,\/& 16 A 32K HT%EP

16

CMP1_POL

RW

COMP1 Rt 1+ -
1: COMP1 P imH E SATH 1
0: COMP1 N i#H E =B it 1

15

COMP1_INPS

RW

COM1 IEifmf5 Sk #:
0: VREFN
1: COMP1_INP

14:13

COMP1_INNS

RwW

COMP1 faif {5 Siki¥:
00: VREFN

01: VREFP

10/11: COMP1_INN

12

COMP1_HYSEN

RW

ﬁﬁﬁ COMP1 iR «
1% H.’, J-%?ﬁ'i_l'ﬁ?l)f'&]:jjﬁb
0 e tl:i“'“‘ TR IIEE

11

CMP1_EN

RwW

COMP1 {FgE
1: {#H COMP1
0: X# COMP1

10

CMP1_CALEN

RwW

COMP1 B (ERE
1: {FE COMP1 BOEINEE
0: %] COMP1 BIETHEE

COMPO_LVEN

RW

ELisR 0 IR IEREIRS :
1: FEIRIERE
0: K XA

8:7

COMPO_LVSET

RW

EL %588 0 iR AT ENE & -
00 Eb32% 0 # R 2 4 32K B4

: ELERES 0 SRR 4 /\ 32K B4
10. Eb352% O #r ek 8 A 32K B4
11: EEEES 0 M 8K 16 4\ 32K Bt

CMPO_POL

RW

COMPO R+ -
1: COMPO P ifHH & S At 1
0: COMPO N i = iy 1

COMPO_INPS

RwW

COMPO IEif{ESiktF:
0: VREFN
1: COMPO_INP

4:3

COMPO_INNS

RW

COMPO faim{5 5 :
00: VREFN

01: VREFP

10/11: COMPO_INN

COMPO_HYSEN

RwW

1%“ COMPO B8 ;
: (FRELL R IR mIR R ThEE
O KA EL iR IR ThRE

CMPO_EN

RW

COMPO &gt
1: {EEE COMPO
0: X[ COMPO

WA V1.7
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CMP

EEds | BER Bt | EufE | #HE
COMPO #E(#E&E

0 CMPO_CALEN RW 0 1: {#8E COMPO BUEINEE
0: X[] COMPO BIAEINEE

18.4.2 COMPO 778§ COMP0_STATUS({%%: 0BCh)

Ee%sF

B

B

iR

31:3

RSV

EhfE

REE

2

COMPO_INTEN

RW

0

COMPO hif{ERE
1: COMPO HHffEgE
0: COMPO i3]

COMPO_CST

COMPO SERPIRSH 1788
1: MBTCOMPO BEEHLXE
0: X4F7COMPO ZREHEEH

COMPO_INTR

RwW

COMPO SHHPIRZS

1: COMPO %4 Frlth
0: COMPO k% 4 hitf
51550

18.4.3 COMP1 & 788 COMP1_STATUS({w#: 0COh)

EE%s

BHR

Bt

b0

31:3

RSV

EifE

*HE

2

COMP1_INTEN

RW

0

COMP1 HhEf{EgE
1: COMP1 shEf{EHE
0: COMP1 FiiF]

COMP1_CST

COMP1 SRR EH 728
1: MBI COMP1 BEEHLE
0: X4F7COMP1 ZEHEEH

COMP1_INTR

RwW

COMP1 HHHRIRZS

1: COMP1 &4 ltf
0: COMP1 k%4 it
51550

18.4.4 COMP2 ¥725& COMP2_STATUS({##: 0C4h)

EE4S

B

Rt

ik

31:3

RSV

SifE

*H

2

COMP2_INTEN

RW

0

COMP2 mhlii{EgE
1: COMP2 mhl{FaE
0: COMP2 Hhl;£H]

COMP2_CST

COMP2 LRHRAEHF 788

1: HFTCOMP2 BEEMH£4%
0: YHICOMP2 & HHEEH

WRAS V1.7
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et = 2R Bt SHfE | i
COMP2 FBTIRAS
1: COMP2 &4 rhiff
0 COMP2_INTR RW 0 0. COMP?2 o £ 4 rhiff
51%0
18.5 f{ERHXKTE
1. EE 10 EFA COMP_OUT, {EAMiHiH.
2. FZE PAD_ADS F7F&8, @ MM 10 BLE AEIIED,
3. BLE CMP_CFG Z753, AE COMP . EiR{SSiEE. fupESi%iE,
4. FEE COMPO_STATUS ZF7F88, fFRedhir, EPBTIRESIRE.
5. BLE CMP_CFG Z7£8%, {#8E COMP,
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19 ADC

19.1 #hik

X2— 12 I ADC BRIEABIEERSE, CEF%ZIA 8 MaANBE, TSRS 7 MIMRIE
H{ESH 1 NAEE LDO i . XLEiBiER) A/D (5] 78 R SOEE IR T if1T. ADC 15HI25C I
CPU #1 SAR ADC Z [8]/Yi@{5. ADC i REEAERIBSESRMK 12 4.

19.2 FE4M4

X ¥ DMA s

16 (LRI RT4RIE ST SMaR, AFF=4 AD B4

HF 12 LR AID INBUE, SARMEEA 1MSps, RHEFEFEABIRHARE;

X5 8 1BiE ADC N7 NSIB@E,. 1 MRS LDO it

X FFKEFIEL ADC

T # (poll) FarhlT (interrupt) fEH#IEZR

X E BRSO SREIESN

chifE: BERIEAN (8 MBEEREAE—ITHETHE) . FIFO# (16 MiE) . FIFO HiREIARILEE
(13k 8 M)

X FRAIMEfR &L ADC ik

ADC B [EINSEE:0~Vref

ADC &2 [EiRAIi%#F: )/ #tEBEE VDDH, 10 ERsMEBRE VREFIO, HE VREF

19.3 HHEHRML

ADC Z 7785 &#u4ik: 0x40001C00
%= 19-1: ADC EEE5FE

wE 2R Hid

0x00 ADC_GCR ADC BREHIEF 7
0x04 ADCO DR A/D B8 0 BiIES 7
0x08 ADC1_DR AD &8 1 BiIES 75
0x0C ADC2 DR AID &8 2 iR E 175
0x10 ADC3 DR A/D &8 3 BIES 72
0x14 ADC4 DR AD 1BiE 4 SRS 7S
0x18 ADC5 DR A/D B8 5 BIES 7R
0x1C ADC6_DR AD {&i& 6 HiEF 75
0x20 ADC7_DR AID &8 7 BiIE S 175
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RE AR Ei:p%
0x24 ADC_CDR A/D B$0 ) SRS 728
0x28 ADC_ISR ADDHITIRSEH FRS
0x2C ADC_IER AID FiRfERES 755
0x30 ADC_ICR A/D Ul BT TR
0x34 ADC_COUNT A/D Y1#EFEIT B E Fae
0x38 ADC_RXREG AD W HIES TS
0x3C ADC_CSTAT ADC R7SE 1788
0x40 ADC_SPW ADC Xk Fas
0x44 ADC_TCRL EILADC BLEF 7
0x48 ADC_HDT ADC i & EetiL EF 7o

19.3.1 ADC @HiZ#I%F 8% ADC_GCR ({m#: 000h)

EE#F

B

=413

SiE

iR

31:25

RSV

&8

24

DATA_SAMP_NEG

R/W

0x0

ADC #iE7E EOC {5 SRUIBARAFIESE
0: ADC 327 EOC BI_EFH B4 SRAE;

1: ADC BB EOC B TP A1 RAE;
AR EATHEITFHRAREIRENRN O,

23:16

CH_EN[7:0]

R/W

0x0

BFtEx ADC BiE#{TIEH . BUAE: 0.

0: BiE%

1: BiEEH

Bit[16]: ch_en[0] i#i& O fF&EIES

Bit[17]: ch_en[1] i&i& 1 FREES

Bit[18]: ch_en[2] iBi& 2 FREIES

Bit[19]: ch_en[3] i&@i& 3 fFrE(ES.

Bit[20]: ch_en[4] i&i& 4 {FREIES

Bit[21]: ch_en[5] i&i& 5 fFREES

Bit[22]: ch_en[6] i#@i# 6 {F&E(ES.

Bit[23]: ch_en[7] {&i& 7 fF&E(ES

FE:

1) ERXABEXT, SMRERHRT 1 ERE
. Blan, EEXIFIEIE 0. 3. 6 PHITIEEEEE, N
% & ch_en[7:0] = 8'b0100 1001, @& 6 #EH#rsER
E#BRAESER -

2) EEESAWENT, RBERS NREIESHIRF,
EERTMFITESE . Hlan, ch_en[7:0] =
8'b0100 1001, MIiE#F Ti#iE 0. 3. 6 —3 3 PN\
. BiE O MEAITERE R, HEIBE 3T,
RIGIEIE 6 1T, BEIEIRE 0.

15:11

RSV

&8

10

ADC_START_EN

R/W

0x0

ADC ##MIFIRIEREES . HIESNEBISEHRET,
ADC #¥#fia. HIESNSENRERAET, ADC ik
SERk. Mu7E ADC_EN=0 FIEE. ZRIAER O.
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ADC

EE4S

B

=

L AR

ik

ADC_RST

R/W

ADC HEpiEHIE MBS IES
0: SARADC [FET1E
1: SARADC £1iI

ADC_PD_EN

R/W

SARADC #HHEgEES
0: SARADC g
1: SARADC #H

RSV

*H

ADC_CLK_SEL

R/W

AD FHRIERIES
0: ADC e A BRET $h 43 Sl Rs =
1: ADC B$hE RGRT$h =%

ADC_RCLR_EN

R/W

ADC ¥R & 7RG B ERE
0: #iE ADC ¥iE&H FE5 R EBUEERRK
1: f£8E ADC BIRF fran i BUEBRR

RXTLF

R/W

RX FIFO rhififili & S5
0: RXFIFO BH 1 A LB HIE
1: RXFIFO Bf 8 e A L BEiE

RXFIFO_EN

R/W

RX FIFO f$&E{L
0: RXFIFO 2, RF RX FIFO %R
1: RX FIFO {#Fgt

DMAMODE

R/W

DMA i7za)& AL
1: DMA ifiEal#E=R (R B DMA &8 RX FIFO)
0: CPU ilaliE=(24E CPU gEifial RX FIFO)

CONTINUOUS

R/W

ADC TARRAIEFLL. FINER 0.
0: BRIFHERN
1: EER#EIEN

ADC_EN

R/W

ADC 1Z IR fEREES . BUAERO
0: ZF ADC &R
1: f4E ADC &k

19.3.2

A/D ¥ 0 #iEHF 528 ADCO DR ({R#: 004h)

EE4S

&=L08

B

e

fisihy

31:16

RSV

&8

15

DATA_VALIDO

BIEBMAL. HAIZE ADC_EN=0 BHERR, s

ADC_RCLR_EN=1 BHyIEBURIE R &R
0: HIEEH
1: BIEEHY

14:12

RSV

=&

11:0

CHO_DATA

0x000

AD &8 0 I BIEE 785

% ADC_RCLR_EN=1 FH#TIEEURIER, ADSH

AR
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ADC

19.3.3 A/D&iE 1 ##ES %% ADC1_DR ({E#: 008h)
Eeds | BFR B | S |#R
31:16 | RSV - RE
WIEEMAL. e ADC_EN=0 FIERR, &y
ADC_RCLR_EN=1 BH0iEERE G SR .
15 DATA_VALID1 R 0 0: BRI
1: BIREH
14:12 | RSV RE
AD iBiE 1 W HIES TR
11:0 CH1_DATA R 0x000 % ADC_RCLR_EN=1 FI#HTIEERIER, ADIEH
ER
19.3.4 A/D j&iE 2 #iEF 78§ ADC2_DR (fw#: 00Ch)
B4 B R SifE | #d
31:16 RSV 1REZ
KIBEMAL. HAIZE ADC_EN=0 BHE5r, =¥
2 ADC_RCLR_EN=1 BV ERIE G ERR
15 DATA_VALID2 |R 0 0: MIETH
1: BIEBH
14:12 RSV 1REZ
AD 1Bi8 2 1R HIR S F
11:0 CH2_DATA R 0x000 4 ADC_RCLR_EN=1 BH#TIEEURIER, AL
BB

19.3.5 A/D jEiE 3 ¥ #EF 7% ADC3_DR ({®#: 010h)

EE4%F B B F{fE i3
31:16 RSV =&
KIBAEXL. HI7E ADC_EN=0 K&, =&
15 DATA_VALID | 0 % ADC_RCLR_EN=1 BRI EURE G ERR
3 0: BB
1. HIBEY
14:12 RSV =&
A/D iBiE 3 W HIRS T
11:0 CH3_DATA R 0x000 4 ADC_RCLR_EN=1 FH#HTIEEIRIER, i
HHWER

19.3.6 A/D j&iE 4 iEFH 728 ADC4_DR ({w#: 014h)

b4 AR Rt | S(fE | #k
31:16 | RSV {REE
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ADC

EE4F

B

B

ShE

i1

15

DATA_VALID 4

KRB, iZE ADC_EN=0 Bi5Be, s
4 ADC_RCLR_EN=1 B8 B2 EG 5 .

0: BB

1. BIEEN

14:12

RSV

35

11:0

CH4_DATA

0x000

AD iBiE 4 W HIRS 78
4 ADC_RCLR_EN=1 FH#TIEEUIRIER, AL
BHER

19.3.7 A/Di&iE 5 ¥#ES %% ADC5_DR (fw#: 018h)

EE4¥ B B ShfE | #R
31:16 RSV - - =&
HIRAMML. HAIFE ADC_EN=0 BF5ER, i
15 DATA_VALID | 0 % ADC_RCLR_EN=1 B EURIEEERR
5 0: BIELM
1: BEEN
14:12 RSV - - =&
AD j@i& 5 B HES 7
11:0 CH5_DATA R 0x000 4 ADC_RCLR_EN=1 EH#TiEEUIRIER, IttiL
WA

19.3.8 A/D jfi& 6 ¥iEEH 725 ADC6_DR ({®#: 01Ch)

EE4F B B SHE iR
31:16 RSV - - 34
HIBEXL. HI7E ADC_EN=0 K&, =&
15 DATA_VALID | o 0 4 ADC_RCLR_EN=1 By BRE S ERR .
6 0: BIBEH
1. BIEEXY
14:12 RSV - - 1REB
A/D 1BiE 6 ZWHIES 7S
11:0 CH6_DATA R 0x000 4 ADC_RCLR_EN=1 BH#TIEEURIER, AL
B HERR

19.3.9 A/D ifi& 7 $iE&H 7725 ADC7_DR ({R#: 020h)

EE4F B B S({E | ER
31:16 RSV - - =&
IBBEMAL. HAI7E ADC_EN=0 &R, siE
% ADC_RCLR_EN=1 BAYIEZEVRIE G ERR
15 DATA VALID7 |R 0 0 HriEFi
1: BT|BH
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ADC

EE4F B B SMfE | #d

14:12 RSV - - 237
AD 1818 7 IR S 7

11:0 CH7_DATA R 0x000 % ADC_RCLR_EN=1 F#{TiEEUR{E/R, AL
BB

19.3.10 ADC B}$h4335i &5 758 ADC_CDR (fm#: 024h)

EL4F 2R B SHifE ik
31:16 RSV - - =B
ADC EBET P53 3515 728 -
AT
adc_clk = fpclk / CLKDIV (fpclk : APB E%kRtéh)
150 CLKDIV: | RW Ox00FF S W (FJDLKDIV >=1, i%g]J?Fj ckdivig a0 1, &
0 clkdiv i 0 2k 1, tBH4E 2 955, WFER 1 757,
JEILIE A SN ERRT .

19.3.11 ADC HHFIRAEF8% ADC_ISR (fw#%: 028h)

L4 B B S | @R
31:8 RSV - - =&
RX FIFO # R BitRS AL
9 RXFIFO_FULL_INTF | R 0x0 0: $ZYW FIFO K
1: W FIFO #
PR RS BHE FT A AR AR AR AL
L ER FIFO Ui 2 B B BiERT, 1t
8 RX_INTF R 0x0 FRSLE 1 (HR#E RXTLF L% E)
0: UL FIFO AR
1: $EULEE FIFO BRTHAHUE
BiE 7 HEDE, SBEERY, RiHH
ch7_int_clr § 1 [555K.
7 CH7_INTF R 0x0 0: B R
1: hETEE
BiE 6 HEHHET, SBEERY, RiHH
ch6_int_clr § 1 [555K.
6 CH6_INTF R 0x0 0: B
1: PHTEUE
BiE 5 BT, SBEERY, RiHH
ch5_int_clr § 1 [555K.
5 CH5_INTF R 0x0 0: B
1: PHTEUE
BiE 4 B, SBEEEY, RKiHH
ch4_int_cr 5§ 1 [555K.
4 CH4_INTF R 0x0 0: B
1: PHTEUE
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L4 20 B S(ifE | #k
i 3 HiE, SBETEEY, ks
ch3 int_cIr § 1 [355%.
3 CH3_INTF R 0x0 0: BA s
1: FHUECE
BiE 2 M\, SBEEEY, KHE
ch2_int_cIr § 1 [35&R%.
2 CH2_INTF R 0x0 e
1: FHUECE
i 1 B\, SBETEEY, ks
ch1_int_cIr § 1 [3i&F%.
1 CH1_INTF R 0x0 0. Tt
1: FHUECE
HiE 0 HIEH T, SEHFEEM, RKHH
ch0_int_clr § 1[5k
0 CHO_INTF R 0x0 0: BA i
1: PETEGE

19.3.12 ADC =l s & 7F8% ADC_IER (fs#: 02Ch)

EE4s

BR

Bt

(g

i35

31:10

RSV

3=

RXFIFO_FULL_IEN

R/W

0x0

RX FIFO i#rhiifEgE (55 16 NIRRT

&) .
0: ZEiF iy
1: FREf{ERE

RXIEN

R/W

0x0

U Es FIFO HitrfEae (B 1 ek 8 MM

FERETRA A BT .
0: ZEiF iy
1: FREf{ERE

CH7_INT_EN

R/W

0x0

BiE 7 BIEP T FERE, SHEFEEN
0: & 1FAhity
1: SRR

CH6_INT_EN

R/W

0x0

BiE 6 HIEFEFEE, SHEEEAN
0: ZE it
1: FEifERE

CH5_INT_EN

R/W

0x0

1BiE 5 HEFEiERE, SEFAN
0: ZEibrhliy
1: FRERERE

CH4_INT_EN

R/W

0x0

BiE 4 HEPEERE, SHEFEB
0: ZEiErhltf
1: FHfEsE

CH3_INT_EN

R/W

0x0

BiE 3 HIEFE(FEE, SHEFEEN
0: ZE)Erhly
1: FBifERE
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ADC

EEts

E2

R

(g

i35

CH2_INT_EN

R/W

0x0

1BIE 2 iHE BT {ERE,
0: ZEibrhlif
1: FRHT{ERE

SEFEY

CH1_INT_EN

R/W

0x0

B8 1 BIE BT {ERE,
0: ZEib bl
1: FREf{ERE

BB TEH.

CHO_INT_EN

R/W

0x0

BiE 0 #IE U EaE,
1: FhET{FERE

SEFEY

19.3.13 ADC HHfi5ERrZE 788 ADC_ICR ({m#: 030h)

EEHS

BHR

Bt

S46E

%

31:10

RSV

(3=

RXFIFO_FULL_ICLR

0x0

RX FIFO ;& BriErR
0: BRI
1: BB

RXICLR

0x0

RX FIFO &%
0: A;ERAhER
1: ERRPER

CH7_INT_CLR

0x0

BiE 7 HIEPEER,
0: AEMRPET
1: JEBRAPET

SHETA.

CH6_INT_CLR

0x0

BiE 6 BUR AR,
0: BRI
1: ERRER

SERESEE

CH5_INT_CLR

0x0

B8 5 HIEHETER,
0: REMRPHT
1: BRI

EEEZE

CH4_INT_CLR

0x0

18 4 BUETETERR,
0: 5T
1: JERRAPER

EEEZE

CH3_INT_CLR

0x0

B8 3 BUR AR,
0: BRI
1: ERRER

SERESEE

CH2_INT_CLR

0x0

18 2 BIE T ERR,
0: ANERRPHT
1: JEFRER

EEEZE

CH1_INT_CLR

0x0

@i 1 BiEF AR,
0: FEFRER
1: jEFRAER

AR TEH.

CHO_INT_CLR

0x0

B8 0 BURh AR,
0: 5T
1: jEFRAER

=SR2
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ADC

19.3.14 ADC {J#%E]RRit #1F 788 ADC_COUNT ({®#: 034h)

EE4F

B

Bt

L AA

ik

31:8

RSV

*H

7:0

ADC_COUNT

R/W

0x01

BiEYREIRREE, X MERSEAA ADC Y
HhEIER.

SCPRiEIE 1 #2 B8] =(adc_count+16) * ADC B
B ER

7 W FFES R A ADC 5% S ERERTACE,
AN TR

19.3.15 ADC £ #IE57738& ADC_RXREG ({f®#: 038h)

% B B ShHiff | #d
31:12 RSV - - =&
11:0 RXFIFO_OUT | R 0x0 FEULEE FIFO M, SARADC BU{E. It EH 778 Ri%.

19.3.16 ADC K753 7% ADC_CSTAT (#w#: 03Ch)

EE4F B B SNHiE E1:3%

31:1 RSV - - (341
CPU #1885\ N RIS BUE A A FR-E L.
LI B AR AL E 1.

0 RXAVL 1 R Y 0: $EIEE FIFO HZ=
1: JEULEE FIFO AENHIE

19.3.17 ADC R#BkFEF 755 ADC_SPW ({R#: 040h)

EE4s

B

B

S

ik

31:3

RSV

(3=

2:0

SAMPCLK_WIDTH

R/W

0x3

KRR, 58 EXTHEITH, HF
HFRMZIEEATHEFT 3 HE.

3: SAMPCLK 3 4 1 ADC_CLK Bk S ;
4: SAMPCLK % 5 4 ADC_CLK fkH{E < ;
5: SAMPCLK % 6  ADC_CLK Bkhis2;
6: SAMPCLK %37 4 ADC_CLK Btz ;
7: SAMPCLK 35 8 1 ADC_CLK BkiMs S ;
A EANERAE HEmtE. kEEs
{EZE5 ADC_COUNT FE£EEREK.E:
BIEEREE, Nt EE 2 LU R
ZRAKRNEY.
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ADC

19.3.18 ##l ADC ELE & 788 ADC_TCRL ({®#%: 044h)

Ee4F W B S(ME | #R
31:5 RSV - - RE
4:3 SPEED R/W 0x0 ADC ##iRE . BIUZAEIAEO
1% ADC S£8 %R
00/01: i%# VDDH 1EJ3 ADC f9&E B [EIR
21 VREF_SEL RW 0x0 10: i%£#% VREFIO 1E5 ADC KB £ [EE
11: #%EFERNE VREF {5 ADC B EH[EIR
i%3%E ADC HINIBIE R & OPA &4
0 USE_OPA R/W 0x0 0: X[ OPA £E{EgE
1: FF/8 OPA & H{EsE

19.3.19 ADC Wil % (FREEC EF 8% ADC_HDT ({m#%: 048h)

EE4s

BR

Bt

SHE

ik

31:30

RSV

RE8

29:28

OPA_SET

R/W

0x0

OPA & il & R Mk ((E R LLIRRRIT B E S
Hr&R%E)

00: EFARA

01: TREAMA

10/11: SGABRE

27:26

COMP2_SET

R/W

0x0

COMP2 fEff & R4 1EIFE (BEEHLE)
00: LEFiAfm%k

01: TR ARMAL

10/11: JBBR0%E

25:24

COMP1_SET

R/W

0x0

COMP1 & R (BEEHLE)
00: EHBmAL

01: TREARA

10/11: JLHBR%

23:22

COMPO_SET

R/W

0x0

COMPO WA R MiEE (BEEHLXE)
00: EAHBmAL

01: TR&ARML

10/11: MaBBRRA

21:20

LPTIM2_SET

R/W

0x0

LPTIM2 fE 4t & AR M (PWM #ai)
00: EFHEf%k

01: THEGRA

10/11: BOHERAL

19:18

LPTIM1_SET

R/W

0x0

LPTIM1 B84l A& iR MR (PWM #id)
00: EFHEf%k

01: THEGRA

10/11: BOAERAL

17:16

LPTIMO_SET

R/W

0x0

LPTIMO Rl & R iEHE (PWM #id)
00: EFHEf%k

01: THEGRA

10/11: MBBfRA
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EE4S

B

=

L AR

ik

15:14

GTIMER2_SET

R/W

0x0

GTIMER2 g &L R MHi%E (PWM @)
00: EF-Rfh%k

01: THEBRMM%

10/11: JLBBM%

13:12

GTIMER1_SET

R/W

0x0

GTIMER1 B L R MHi%EE (PWM @)
00: EFRfh%k

01: THEBRMM%

10/11: JLBBM%

11:10

GTIMERO_SET

R/W

0x0

GTIMERO f@ & R MEHE (PWM #id)
00: EFBf%

01: THEBMM%

10/11: JLBBR%

OPA_HT

R/W

0x0

OPA TE{fi & 5 BE
1: OPA @1l & FRE
0: OPA FE{-fil% X

COMP2_HT

R/W

0x0

COMP2 g f4-fi % £ 8¢
1: COMP2 f@4-fil % {F4E
0: COMP2 f&{ffil%& )

COMP1_HT

R/W

0x0

COMP1 fE{-fi % F8E
1: COMP1 F@f4-fil % fERE
0: COMP1 f&{fil%& )

COMPO_HT

R/W

0x0

COMPO 4 & s &E
1: COMPO F&{4-fim % fERE
0: COMPO @ filh % S5 )

LPTIM2_HT

R/W

0x0

LPTIMER?2 & {4l % {8
1: LPTIMER2 f@{tfil & {F ¢
0: LPTIMER2 f&{4fil % > A

LPTIM1_HT

RwW

0x0

LPTIMER1 R {4l 4% (F 8
1: LPTIMER1 R84k (F &t
0: LPTIMER1 @i % % 4]

LPTIMO_HT

RW

0x0

LPTIMERO @i & s &t
1: LPTIMERO f@ {4l 4% {F &8¢
0: LPTIMERO f& {4 fil % > ]

GTIM2_HT

RW

0x0

GTIMER2 @t fi % {5 e
1: GTIMER2 f@ffil 4 (F &k
0: GTIMER2 f@f{tfih %k A

GTIM1_HT

RW

0x0

GTIMER1 # {4l 4% {5t
1: GTIMER1 f@ il 4 (F&E
0: GTIMER1 f@ % <A

GTIMO_HT

RwW

0x0

GTIMERO {4l % {5t
1: GTIMERO A%k (F&E
0: GTIMERO @i % <]

WRAS V1.7

Copyright © 2024 SEEF (IH) BROBIRAE

171



UM321xA F P F#ft ADC

19.4 ADC ER%ERE

19.4.1 BXRAMRENRIEE A/D &%

BRFAEERT, ADC Bahisiikia RIT IR,
AL E ADC_GCR.ADCRST #1 ADC_GCR.ADC_PD_EN % 0, ##\ ADC S e,
fit ® ADC_GCR.ADC_CLK_SEL 0, i%#% ADC R $filR 0 P ERRT ¢ 43 55188 72 4 Ao
fitE ADC_CDR, i%&E& ADC R 455i.
AL E ADC_SPW #1 ADC_COUNT, i&E ADC SR E .
Bt & ADC_TCRL.VREF_SEL, &% ADC &£ [Ei5.
B E ADC_GCR.CONTINUOUS # 0, #iFs i s,
fiE ADC_GCR.ADC EN 31, BH ADC &R,
HR#E ADC MINBIEXT M GPIO B, 1F#5ikikiBiEhe B AE#IEE O (PAD_ADS),
Bt E ADC_GCR.CH_EN, BRA#&EHaiEiE.
fii ® ADC_GCR.ADC_START_EN } 1,25 ADC ik,
. F15 REG_ADC_ISR HItE BB #REALA 1, BV ADC_DR HHIHIE.
CMEBEHTERBERER, WEESRTULE 2 Y5 BGE: B3 ADC #iBaE W&
ADC_GCR.ADC_START_EN % 0).
13. WfEEE T ADC_IER.CH_INT_EN #1 ADC_IER.RXIEN thiff, TIZ4chiifi% f5i%E ADC_DR.

© ® N o g A~ w DN

e
N B O

19.4.2 BRFAMIRN ZiHE A/ID #i%

BRFAEIENRT, ADC BaiftiE BT —RE%#. SERBH T ZM\BiEkt, F/a ADC ##fE,
SETIZBIBER TR 0-7 #HITH B, BRARFRNBERIRTH, MARLRERIBIRTR .
1. ®E ADC_GCR.ADCRST #1 ADC_GCR.ADC_PD_EN ¥ 0, ##\ ADC S L.

2. BtE ADC_GCR.ADC_CLK_SEL # 0, i&# ADC BRI EBRT$h 43 5785 == 4 B g
3. FZE ADC_CDR, &E ADC Rf$h433i.

4. FCE ADC_SPW #1 ADC_COUNT, i&E ADC 35K E .

5. B.E ADC_TCRL.VREF_SEL, i%& ADC &£H[EiF.

6. BLE ADC_GCR.RXFIFO_EN A1, f#8E RXFIFO,

7. BLE ADC_GCR.CONTINUOUS % 0, ##F#xIEER .

8. EZE ADC_GCR.ADC EN % 1, /BF ADC #&ik.

9. IR#E ADC MINBIEX R GPIO B/, I§15ikikiRiEh & AEMIEO(PAD_ADS).
10. A2E ADC_GCR.CH_EN, /&R HRaEiE.
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11. fil'® ADC_GCR.ADC_START EN % 1,25 ADC &4

12. FHFEBRMARRKAVBERN REG_ADC_ISRHIHENBEIREMNA 15, BIEREMEERNADC_DR
R R .

13. MEHITZERBERE®R, WEEHITULE 2 M5B (F: Bah ADC ¥ %Al % WiR
ADC_GCR.ADC_START_EN ¥ 0).

14. fFEET ADC_IER.CH_INT_EN, MZ#F+ itk fFiEEL ADC_DR FRI%IE.

pa sk
EiEAZBERRE, JRUREHNRRNAERBERREENE, BEEME NEERN ADC_DR
R
EERAZBERRE, EXRHEBERE, BILE%HE ADC_SPW 1 ADC_COUNT RY1E.

19.4.3 ESFARIENRIEE A/D ¥R

EEAHEERXT, Bai—K ADC B ESMMABEHRHITAMMBES KR, &
ADC_GCR.ADC_START_EN E 0 A[{= 1tz
fii ® ADC_GCR.ADCRST #1 ADC_GCR.ADC_PD EN } 0, #&#l ADC S L.
fiiE ADC_GCR.ADC_CLK_SEL #30, i#%£#¥ ADC B 5 A P ERRT 4 43 37185 7= A B b o
fiE ADC_CDR, i%&E& ADC B 4345,
Bt E ADC_SPW #1 ADC_COUNT, & ADC iR
fii® ADC_TCRL.VREF_SEL, i&E& ADC &£H[EiE.
Bt E ADC_GCR.CONTINUOUS # 1, i#iREEITFHER .
Bt E ADC_GCR.ADC_EN # 1, BH ADC #&ik,
R#E ADC MINBEX T GPIO B/, I§#5ikiniRiEh & A& MO (PAD_ADS).
Bt E ADC_GCR.CH_EN, 3R 5tirmi@iE.
At E ADC_GCR.ADC_START EN % 1,53 ADC &2,
. %15 REG_ADC_ISR WERBIBEFRENM K 1, AL ADC_DR HEIHIE.
WNEEIRENE AN ADC #iiE, WESLUIE 1 NSRE.
13. fERET ADC_IER.CH_INT_EN, NIZ&rhiifii%k /5iEE ADC_DR Hay#iE.

© © N o g0 A~ W Db

S
N 2O

19.4.4 ESFAMIRN ZIHE A/D &%

EEAMERT, Bsh—K ADC ¥ MBS MEBEHITAMM ZEES LR, ¥
ADC_GCR.ADC_START_EN E 0 Al{Zib43%5#%. HEIEA T S/ MNMEER, FF/8 ADC #ifa, SWRIR
BIBMRIER 0-7 #H1THHR, SMARFRMBERRTHR, RARLESIHEEZIETRK.

1. & ADC_GCR.ADCRST #1 ADC_GCR.ADC_PD EN % 0, &l ADC EIBAF1 L,
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© ©® N o g &M w0 D

A S
. w oo

fitE® ADC_GCR.ADC_CLK_SEL }# 0, i%#% ADC B $iiR A ERRT $h 43 35188 7= 4 At g .
Bt E ADC_CDR, i&E& ADC At 4355.

Bt & ADC_SPW #1 ADC_COUNT, &E ADC £ H#uKfE .

fic 8 ADC_TCRL.VREF_SEL, % & ADC &2 H[EiR.

Bt E ADC_GCR.CONTINUOUS # 1, i&iFEEITFHER .

Bt E ADC_GCR.ADC_EN % 1, BEH ADC #&ik.,

R4E ADC HINBRIEXT MY GPIO B/, 1$#55Ei0iBiERt & AE#lEE O (PAD_ADS),
Bt E ADC_GCR.CH_EN, &R HaiEE.

fii ® ADC_GCR.ADC_START_EN % 1,25 ADC %£#k.

. %F1¥ REG_ADC_ISR WA @igfr&iiAy 1, 1ER ADC_DR Hay##zE.

NFEZE LA ADC #idg, MESLUE 1 MPR.
WNfFEEET ADC_IER.CH_INT_EN #1 ADC_IER.RXIEN rhiff, M4 chififii%k /5B ADC_DR.

AR ZEEERE, ATEEFEREMAERBERRERNE, BXZMEEERN ADC_DR #
B
HEEAZBEEIRE, HREFENE, EEZHZ ADC_SPW 71 ADC_COUNT H{E.

19.4.5 FEEIN

ErrAmER P ER RX_NTF 67, 5% ADC_GCR 77820 RXTLF {ii% % 0, &M RXFIFO
FHBBSE RIERE 8 MTERME HH,

FERHIER D, BERENBERDET CHx INTF #iFsemBf%, M) ADC i5H| S8 i8LE ki s
%, FIHFEE AR BIENHIE. CRHEBIER CHx_DATA H{RE7HER A ADCx_DR HFF:E.
EARTER®ITH, IT75 ADC #5E 4, ADC_GCR 722 DATA_SAMP_NEG IR #&8&% 0,
ADC_SPW Z7722#{E SAMPCLK_WIDTH RiZA T %T 3.

FIE—RBE AR L 1, ADC REEHR—R, (FaERE1Hih & R I0IE ADC SRR B A BRIAHER
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19.5 ADC £ OPA ZEhRiEFER R

19.5.1 ADC £ OPA ZEH3RHE

KT

N

OPA_NO

OPA_O2P
p— -—-*
ADC IN

19-1: ADC %4 OPA MR ++[E

19.5.2 ADC £ OPA EMEHE R iZE

ADCHIER 1L

\
B EADCHE RIS

OPA#TI4E 1L

A

ADCFF IR KA
(i@ ITOPALZE )

19-2: ADC £ OPA ZHhREiERIZE

19.5.3 ADC £ OPA ZEREFERRIE

1. ADC ##atk. %% ADC £EHEE. ADCCLK S SafnRiEiast.

2. B8 ADC #:i%iEiE.

3. OPA #Ifafk. ELE Rk OPA IEimMEB#EE ADC I, OPA faimilid FEREEamS, F4E ADC MINEE
22 OPA &4,

4. ADC FIa#t TR .
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20 GPIO

20.1 #hk

GPIO B BRAKEMARLED, XLEEMAUSEMGEERHEE, XERATORMEE. B
XLEIEED, ATUREEEHBENERERTERES. UM321x HR4H GPIO, 732 GPIOA.
GPIOB. GPIOC. GPIOD, GPIOE 4 5lf&#k% PA. PB. PC. PD. PE. GPIO MtEX&F=INIhAEE
ZGEXRAELIEAL, BN E PA1 AEAHIL, GPIO_DIR B bit I #E#IIEERE R 1, HibAimik
EYFEEN, AR PAX X %72 GPIO_DIR B9 bitx#E#IiI. |AX$F 35 1 GPIO.

20.2 FE4HH4

ER BN /4 S| B T &R BT LUBIE A TEC &
4 GPIO_IN 5|MIv] Bt & pi /B BT 75 R il & i ;

20.3 HEHFHR

GPIOA & 7785 & Hbfik: 0x40004000
GPIOB & 775 & Hbfik: 0x40004400
GPIOC 7725t : 0x40004800
GPIOD Z 7725k : 0x40004C00
GPIOE &85 & #tufik: 0x40005000
& 20-1: GPIO FEHYIR

RE HR iR

0x00 GPIO_DIR GPIO $iEH & FaE

0x08 GPIO_SET GPIO i B FFar

0x0C GPIO_CLR GPIO BT F 7

0x10 GPIO_ODATA GPIO #i i 5| BIRRGT 25 7725
0x14 GPIO_IDATA GPIO I\ 5| ML & 785
0x18 GPIO_IEN GPIO FififF e F Fan

0x1C GPIO_IS GPIO Fitff A 1B B FES
0x20 GPIO_IBE GPIO i EM L IR E S Fan
0x24 GPIO_IEV GPIO Fili= kB Fi A IR ESFas
0x28 GPIO_IC GPIO IR ERESFRS
0x2C GPIO_RIS GPIO [RIGH RS T 7o
0x30 GPIO_MIS GPIO RifE P EIkSH 75
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20.3.1 #EFHEFERE GPIO_DIR({R#: 00h)

Ee4% AR B SN iR

8 \iZ7FEsE, GPIO MINHILITHIZFE=S:
7:0 GPIO DIR | RW 0x00 0:

1: .

7E: GPIOx_DIR[y] (x=A...E) HFFs5H# 8 i51%%H 8 1 5|I——xt/2, f52n GPIOA_DIR[1]5 PA1 Xt

20.3.2 ML BT 7FRE GPIO_SET({R#: 08h)

EE4s B B SufE 3%

8 & 7F8s, GPIO Wit BN E1F:S:
7:0 GPIO_SET | W 0x00 0: TXIRIE

1: 3410 AHHE, 10 &

7¥: GPIOX_SET[y] (x=A...E) HHEHEFH 8 (5% 8 1N 5|HI——3FRz, a0 GPIOA_SET [1]5 PA1
XFRL

20.3.3 HiHETH 7S GPIO_CLR({®#%: 0Ch)

EE4F B B SufE i3

8 (IF7FEE, GPIO i EEEESE:
7:0 GPIO_ CLR | W 0x00 0: TXIRIE

1: 310 AiELE, 1I0EE

7¥: GPIOx_CLR[y] (x=A...E) HF5HH 8 i51%4H 8 NN 5I——3F, a0 GPIOA CLR[1]5 PAT1
St o

20.3.4 GPIO ik 5| MRSt #7785 GPIO_ODATA({®#: 10h)

Ee4% B B SiNiE iR
8 (N FTFE, GPIO S| BIMRETEH 75

7:0 GPIO_ODATA | RW 0x00 L GPIO FEIAMIEEY, SRMEEESEIN
RSB, EIREBINERSIHE.

7¥: GPIOx_ ODATA[y] (x=A...E) &5 HM 8 L 51%%H 8 N5IBI——xfR, a1 GPIOA_ODATA[1]
5 PA1 3R

20.3.5 GPIO i\ 5| BRI & 728 GPIO_IDATA(##: 14h)

b4 B B SiifE i
8 iEF 7725, GPIO N5 |HIRE & 1Fas:
7:0 GPIO_IDATA |R 0x00 X GPIO FEIAMABM, EIREINERS A
1B; WEESRAHRIEFFS.
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7¥: GPIOx_ IDATA[y] (x=A...E) HHEH[PH 8 ii5i1%4H 8 /N5IHI——3JRZ, 5lan GPIOA_IDATA[115
PA1 3R,

20.3.6 GPIO HhlffErEF 7788 GPIO_IEN({m#: 18h)

b4 AR B ShifE ik

8 iIE7F2%, GPIO FhHi{ERES 178!
7:0 GPIO_IEN | RW 0x00 = 2N 5| B T

1= fFREAERIS | B iy

7¥: GPIOx_IEN [y] (x=A...E) &H&E==FFH 8 (iL51%4H 8 MN5IHI——3FRz, flan GPIOA_ IEN [1]5 PA1
PO

20.3.7 GPIO i & #E\F 2% GPIO_IS({R#: 1Ch)

EE%F B B ShifE 3%

7 iIE 7725, GPIO fhirfi L= .
7:0 GPIO_IS R/W 0x00 0= 54

1= AN

E: GPIOx_ IS [y] (x=A...E) ZFHERPH 8 ii5i%4H 8 MN5IMI——xF5z, 530 GPIOA_ IS [1]15 PA1 %t

20.3.8 GPIO HlfiZiffil & 1R B & 7785 GPIO_IBE({m#: 20h)

e 4% AR B SH{E iR

8 iIZ 772, GPIO FHHIAMAIEE .
7:0 GPIO_IBE | RW 0x00 0= BihiEf%

1= MLHAERA

7¥: GPIOx_SET[y] (x=A...E) FER$H 8 fI5i%4H 8 N3|——xFR, 540 GPIOA_SET[1]5 PA1
TR o

20.3.9 GPIO i K il % i B & T8 GPIO_IEV({R#: 24h)

EE4F B B SHE i3

8 L FF#, GPIO FiiS KB FMARE:
7:0 GPIO_IEV | RW 0x00 0= THEB/MRE FhE

1= EIAR TS

7£: GPIOx_IEV [y] (x=A...E) &HEFEHH 8 L51%4H 8 N 5II——xtRz, 510 GPIOA_ IEV [1]5 PA1
St o
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20.3.10 GPIO H#iR7A5iEpRF 788 GPIO_IC({R#: 28h)

Ee4% 2R B SNHiE iR

8 U723, GPIO a7
7:0 GPIO_IC w 0x00 0= FHRME

1= FEBRYT RIS | B e

7E: GPIOx_IC [y] (x=A...E) HFERPH 8 L5124 8 1 3|H——XIR, flan GPIOA_ IC [115 PA1 Xt
Ko

20.3.11 GPIO [Ris+ MR As&F 788 GPIO_RIS({w#%: 2Ch)

b4 B B SiifE i

8 iIEF7F2%, GPIO RIAFHIETESS:
7:0 GPIO_ RIS |R 0x00 0= XtRZ5|B it

1= 3575 | BIA FHriER

5¥: GPIOX_RIS [y] (x=A...E) HEEFH 8 f151%4H 8 M3II——=tR, 40 GPIOA_RIS [1]5 PA1
IR o

20.3.12 GPIO R e P R7SH 8% GPIO_MIS(m#: 30h)

e 2% B | ERE ik
| 32 M5 BE, GPIO RRETHRESHE:
310 GPIO_MIS | R 0x00 R 3 R RS R TR S .

7¥: GPIOx_MIS [y] (x=A...E) HF7F&E$H 8 iI5i%4H 8 MN3II——xtR, a0 GPIOA_MIS [1]5 PA1
St o

20.4 (ERAE

20.4.1 MmN 10

it E GPIO_DIR F7F8E, i%#F GPIO Alal.
Al GPIO_SET/GPIO_CLR & GPIO_ODATA Ki& it .
£ GPIO_IDATA SkFEEUHIN G | BIEE .

20.4.2 PEfEZIER

TR LT 2
1. i&E GPIO_DIR AHIN.
2. 5B GPIO_IE MR FE,
3. BLEZEFEFRS GPIO_IS, EEZINA/M ML AR,
4, EBEHEMEART, BEESEE GPIO_IBE, MERBNMEATEIGHME .
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HERBBMEFRT, BEESESE GPIO_IEV, #HEWinaiaihs 38,
ABRTIMAFRT, BRESEE GPIO_IEV, HEZWfhE Tak i,
BLE H 7788 GPIO_IC kAR

BB %7788 GPIO_IE {F8EHE B3I b .

© N o d

20.4.3 EB&hH

ISR § GPIO_IC RBEFRFEVIRZS. MRAEFBMRFFRNERAMENLAME PE~%, XMHFHEF
B 2 RFFAMEEI T —0RERR. P EDIRASIRIER IZ7EE GPIO_IE Z AT T, & GPIO_IE #F1E
PRI R ETATS .
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21 CRC16

21.1  #h

CRC16 2— M AZ M G(x) =x"0+x"2+x>+1 HIHBERXBIFE M 16 if CRC B RRIITHE R, A
DURIER FTigs) CRC #11E, BREEITELSEMN CRC £FR, HEXFREMARESERNER
r':ﬂo

212 HFRiHA

CRC Z 7722 & #btik: 0x40001800
% 21-1: CRC 5&8£%5%

RE B fiR

0x00 CRC16_DATA SEAERENEIESIRE CRCER
0x04 CRC16_INIT B 16 {iI CRC #{&

0x08 CRC16_CTRL CRC 1&Hll & s

21.2.1 #¥iEEH7FE CRC16_DATA ({H#%: 00H)

b B B S(M{E | #ik
31:16 RSV - - %8
15:8 RSLT2 R 0x0 i 16 i CRC it B4 RS 8 i
5: SEAEEH#IT CRC RIETEHIEIE, N
7:0 DATA_RSLT1 R/W 0x0 FERWHBIBEARL 8 (ERINFZERXBEAN
¥ JEH 16 i CRC i E 4 RHE 8 {iL

K 8 I TEREBIERFEARE, EAGIERBRIEL.

E#R{FIR[E 16 iL CRC HELER, HAR 8 L ASHIEFHFREN.

IZRIEM S CRC HEAE, ANEREERSEMBAVIGE, RAANGERSHEITESIRZHER
FTRBIF—RITE.

21.2.2 #I4EZFFEE CRC16_INIT ({F#: 04H)

EE4F b4 B SHE | ik
31:16 RSV - - {RE8
15:0 INIT R/W 0x0 S\ 16 {iL CRC #1141&

21.2.3 $3%I|%F 753§ CRC16_CTRL ({®#: 08H)

EEE B Rt sl |k
31:3 RSV - - RE
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CRC16

EE%F =1

Bt

(g

i35

2 RSLT_REV

RW

CRC HEZRRBHITHIRALEIFF

1: B
0: TEIF

1 DATA_REV

R/W

CRC HEHERBHITHIRALEIF

1: fEF
0: IEIFF

0 INITIAL_REV

R/W

CRC ¥isER B HITHIRAAIF
1:
0: ~MEF

21.3 (ERRIE

1. iRE 16 fI#]A1E CRC16_INIT,

2. 1®&E CRC16_CTRL, #“ZEHEEEEIF.

3. [[@ CRC16_DATA 5 8 fi CRC i+ E#iiE, MSHTTM CRC HIWMAILIMAZE 8 (IR

EX P

4. % CRC16_DATA, §—XiRE CRC i+ HELER.
AR EMERRE CRC HHEERGER G EHERBIADREUE TRTEER.

WRAS V1.7

Copyright © 2024 SEEF (IH) BROBIRAE

182



UM321xA F P F#ft WDT

22 WDT

22.1  #hk

AINAERFAEZIABR I ERNEHMR AT U= E AN R h g 2EM. YRGERTREERNZEH
Tor R R AR R FUEAR NI R 0B, EREIER = AT AEFHIRSEHIN

22.2 FEFM

32 it B W wmiIE R B F =5

ThI7 VBRI e RE

i P BT R i ) P BT A RE AR

R IRIPHIE T AR

EfIfEre/RIE~EiZ%E

IR HRIE), MALEERR R CPU EiERY, AP RIERMES

22.3 HiEsaiEk

WDT 7782 it : 0x40002400
%= 22-1: WDT S7F28%%

wE AR i

0x00 WDT_LOAD KB EFRE

0x04 WDT_CNT HHEGFS

0x08 WDT_CTRL THE TR

0x0C WDT_CLR EREER

0x10 WDT_INTRAW RAW HHTIK S F Fae
0x14 WDT_MINTS MASK TR ST Fae
0x18 WDT_STALL STALL 7585

0x1C WDT_LOCK LOCK ZHf5z%

22.3.1 E#%H5F3E WDT_LOAD(HE#: 00h)

EE4% B B4 SAE IheEfEid
31: 0 LOAD R/W OxFFFFFFFF WDOGHIR%&H{E

22.3.2 H#HFFE WDT_CNT({E#: 04h)

EE4% B B AE IheEfEiR
31: 0 CNT R OxFFFFFFFF WDOGHIERCNTIHE
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WDT

22.3.3 ##1E 7538 WDT_CTRL({#: 08h)

EE4% A B IAE IheEfEid
WDTHNE{EIR B EWDT CTRLEEZEE
%, EWDT_LOADZEWDT_CTRLE &
B ITEIRIER, BENENSE—ER
31 WRC R ! B HIERT .
0: WERNKREY
1: RENEY
30:2 RSV 3=
WDTiH S aE
1 RSTEN R/W 0 0: NFEREMEENIINEE
1: {Faeimd EAIINRE
WDTH T ERE
0 INTEN R/W 0 0: EREFET
1: fFeErhE;
22.3.4 EMEFEFR WDT_CLR(IEH: 0Ch)
Eb4% B4 B BOAE IhaedR
_ Bt FFRBNEAE, HEBRWDT R
310 | CLR CARRY | W 0 WS, NTTERE RIS
22.3.5 RAW HHEPRZSHESE WDT_INTRAW(fE#: 10h)
Eb4% 4 B BOAE InREiR
[RIahirEFeS, KREPUTEEE R
31:0 INTRAW R 0 0: WDTHEBR &4 H
1: WDTHERL A T
22.3.6 MASK k7S %F 788 WDT_MINTS({RE#: 14h)
Eb4% 4 B BOAE InREiR
. 0: WDTR =4 Fith
31:0 INTMS R 0 1. WDTr4 e
22.3.7 STALL =45 7588 WDT_STALL({E#: 18h)
Eb4% b4 B BAE IhiednR
WDTi# BT b 43 551E
0x0: AN933h
Ox1: 245
31:16 CLKDIV R/W 0 0x2: 3547
.0.>.(.FFFE: OXFFFF 4357
OXFFFF: {REE
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Ee4% FR B SRIAE INaEHEA
15:9 RSV - - 5341
WDTZ R B A FHALTIRZASET R 8 Th aE Ak
fERENL;
8 STALL RW- 10 0: EEEHALTRASHEEE I T
1: FEEHALTIRASITH 88 Z 1L T1EThAE
7:0 RSV (G341
22.3.8 LOCK %78 WDT_LOCK(f®#: 1Ch)
Ee4% A B AE InaEHAR
WDT LOCKIngEfFRE, ZfERELOCKINEE
B, BRIEFESINIFTBEWDTHERIN
31:0 LOCK w 0 A5, EtFEFEREEEE, FREWDT

LOCKIfNgE, EIttFHFaF50x1ACCESS1E
FMLOCKINEE.

22.4 (ERAE

WDT ERf2EEE:
1

2

3

4,

5

6

7

WDT IRfRIZEE
1.

2

3.

4

WA V1.7

5 WDT_LOCK &85\ 0x1ACCES551 f§iZF 1725 .
£ WDT_STALL FEH|RE 7 50ME.
7#£ WDT_CTRL F #8817 RSTEN SIThEEH INTEN FHIThEE.

Z1F WDT_CTRL HF=sH WRC i &L
7£ WDT_LOAD H BRI AEEMMEE.
E1F WDT_CTRL HF=:H WRC &1L,
[a WDT_LOCK HHF#HBENEEEMESFE.

5 WDT_LOCK F7F8B5 A 0x1ACCE551 f#fi 1755,

£ WDT_LOAD HERERFMEENEHE.
%5 WDT_CTRL #7288 WRC I E1i.
1 WDT_LOCK HEEHBENEEEHEST Fax.
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23 WWDT

23.1 #hk

BO&EITRE—15 CPU ELETHEI TR, HRIIZERIEE CPU BITIRE, 7 CPU BITRER
BRATENMN CPU, BETAIFHITHIER.

23.2 FEHH

10 (LR B AT Riz KBNS 7

RGP EBRI B RE R B8

B4 5 R G AT 4 HEE]

FF SRR

& ORIIRASERN MRS <A EM(RWBHNE O A 50%-100%E 8] A7)
THERIA R BT B8 75%8 fil & FREE ch i

23.3 EHiEsaiEk

WWDT ZH7788Etit: 0x40003C00
#= 23-1: WWDT Z7528%%

wE AR i

0x00 WWDT_CON =S EesE
0x04 WWDT_CFG BLE&HFen
0x08 WWDT_CNT HHEES
0x0C WWDT _IE hH e S 7 an
0x10 WWDT _IF PR S S T an

23.3.1 1ZHIF7FEE WWDT_CON({R#: 00h)

EE4% e B =RIAE INREHEA
31:8 RSV - - =8
L CPUME I it B NOXSART B ZIWWDTE
_ A 2%
7:0 CON W 0 ERFHWWDTE, HCPUBIHHEEA
OXACHT/EE T #ias
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WWDT

23.3.2 BLEHF7FE WWDT_CFG(fE#: 04h)

Eb4F A B SIAE IheEfEid
31:3 RSV - - (5341
B E & 18 AT E]
000: TPCLK * 4096 * 1
001: TPCLK * 4096 * 4
010: TPCLK * 4096 * 16
2:0 CFG 0 011: TPCLK * 4096 * 64
100: TPCLK * 4096 * 128
101: TPCLK * 4096 * 256
110: TPCLK * 4096 * 512
111: TPCLK * 4096 * 1024
23.3.3 H#&HE 52T WWDT_CNT({R#: 08h)
EL 45 B B IAE TheEHER
31:10 RSV - - =8
. WWDTIHH# S FaE, RETBgEaitt
9:0 CNT R 0 &% T RWWDTH A
23.3.4 HhEffFEREFEEE WWDT_IE(f&#%: Och)
Ee4F AR Bt SAE ThekfEid
31:1 RSV < - G341
WWDTH B fsE &
0 IE R/W 0 0: HHTfEREREIE
1: FUEREFTH
23.3.5 HHERETESR WWDT_IF({R#: 10h)
Ee4F B Bt SIAE ThekfEid
31:1 RSV - - =8
WWDT 75%itRf iR, ELEE
0 IF R/W 0 0: ZHli=4%
1: PEIFREE L
23.4 (ERRIE
WWDT ERTEERE :
1. £ WWDT_CFG FEsRE M EHKE,
2. £ WWDT_IE HiE8 BT A HIrfFERE,
3. £ WWDT_CON F&E:EHE A 0x5A Bz WWDT ERt 8.
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4. FrrRE PEIGHEE] 75%BTE] =4 A ET).

5. FFRAEEN(atETEEL).

WWDT RRIARIZECE -

FETH T 8] 50%~100% A, £ WWDT_CON &H#&FHRHFEAN OXAC BE TR
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24 RTC

24.1 #hk

SEESETS (RTC) B— MBI AIERERAT RS, WIREERRIR P ETE & KA BRI BARSS . m
Hh 188 i AT AL & A9 SERT AT it 2 B EASEER.

24.2 FEIFMH

MIEREL & MR 32KHZ Bt iR

£ BCD BB SLIRFI 4w ST EE A [
JEI BR RS h T T i

BIE: T olEEl

AT PAD ¥ty XTLF FHh{s SR AROE
¥FIAR:, ¥EE+/-0.119ppm

RTC iHE SRR EML

2 BN L TAR BB INEE

24.3 RIhEFE S HEE (LTBC)

24.3.1 LTBC Ihgt

RINFERT R EER (LTBCR A F 24 R T MR IR TIERT4h, IheEEIE:
Bid 3} RCL B9TA4 3571152 64Hz B9 RTC L{ERT4h
AIE AR U HASCIN RTC BRI FIE4Z, B 128s IB— R AT M &/ 5K 0.23842ppm i
KIEIEIRIEE +/-0.1192ppm
16.384MHz B EEHL VAR T 1S B IS TR0 BT R
A[=4 1KHz, 256Hz. 64Hz. 16Hz. 4Hz. 1Hz BEA#T, H 1K 0 256Hz 2R EERE, Hitb
EATHFIHRE GIRERETHFER)
64Hz T4 SR B A St B AL 20
1/256s FEEIZAT

24.3.2 LTBC #HFiAK

HF AR ARRA SN EBET R RAVIRZE . £/A ADJUST, ADSIGN, PR1SEN #FH7#F:8% RTC #1T
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EmsE ARSI, BKERSEREFREY.
24.4  EEIERTHAE

ATZHFEEERN, RTC ZHFIMNE 10 BHFMA M EIZINEE. SMB 10 fM%IREHA STAMPO #1
STAMP1 BYMINEETL{L. EMLLThAERT, HHEME 10 EM % STAMPO # STAMP1 Ihgg, 7
RTCSTAMPEN % 728648818, & STAMPO 3¢ STAMP1 EHEIMEA EAAS TBEIART, RTC 28
TR HAETEE] STAMP HFE344EY, RRFEENMNRE, ATATAEPISE fREEa.

BB INEE{AE SLEEP #1 DEEPSLEEP RERIRX THI, ACTIVE R TEHEBINEEREIE
F, FEEERNBRGPERLE.

STAMPO rising stamp -
STAMPO falling stamp o
STAMPO []— Digital Filter —— EDGE |——m _
STAMP1 [} Digital Filter — EDGE |—— BeD Time
STAMP1 rising stamp |
STAMP1 falling stamp -

EHEIENAERNAAS T 70 0 IE A MERFEMHLERE, MRMNIFEEEA 1, W2AREBNE
. AMRAEZREHLE, HEBNIERE-REHLENE, RIERGESHLERBRTIRE
BEas.

245 HiFimA

RTC Z 7722 &bt 0x40001400
# 24-1: RTC BEH£5I%x

mE B ik

0x00 RTC_WE RTC S H 7%
0x04 RTC_IE RTC HifERESH o5
0x08 RTC_IF RTC HiiRS 5758
0x0C RTC_BCDSEC BCD #5758

0x10 RTC_BCDMIN BCD $&HE

0x14 RTC_BCDHOUR BCD A&

0x18 RTC_BCDDATE BCD X&HFE

0x1C RTC_BCDWEEK BCD Ef/LE &
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RTC

RE B iR

0x20 RTC_BCDMONTH BCD A&7

0x24 RTC_BCDYEAR BCD £ &Fas

0x28 RTC_ALARM mE I E S Fen

0x2C RTC_FSEL FOUT it i HFa
0x30 RTC_ADJUST LTBC itEER 178
0x34 RTC_ADSIGN LTBC AR FFS & fran
0x38 RTC_PR1SEN YR AR E LR BE
0x3C RTC_SECCNT EVUHBESTER
0x40 RTC_STAMPEN RTC BB B RES 783
0x44 RTC_CLKSTAMPOR RTC EFAERTEE O
0x48 RTC_CALSTAMPOR RTC EABHRAE O
0x4C RTC_CLKSTAMPOF RTC T P& BETIEE O
0x50 RTC_CALSTAMPOF RTC TR&BEBEAE O
0x54 RTC_CLKSTAMP1R RTC 7 BT E)E; 1
0x58 RTC_CALSTAMP1R RTC EFAERRE 1
0x5C RTC_CLKSTAMP1F RTC TF&IERTIEE; 1
0x60 RTC_CALSTAMP1F RTC TREBRRE 1

KNS RTC FESFHITTIEHAN B,

245.1 BifsEFFE (RTC_WE) (fE#%: 00h)

EE4F AR B SNHE R
RTC Effge & 5ss,
X CPU [5] RTCWE B
OXxACACACAC Bt, 51 CPU [5] RTC
31:0 RTCWE R/W 0

89 BCD BYE|HFFREAHE, XE

£ 5147, 1XFf RTCWE 3% 0.

RTCWE & 1; ¥ CPU [5) RTCWE B
AT 35 OXACACACAC HY{E 2 &Rtk

5

24.5.2 HhEfEEEFFSR (RTC_IE) (YR#%: 04h)

EE4s AR B SHE ik
31:17 RSV R 0 ]

RTC STAMP1 _EFHAE4hER{ERE
16 STPR1IE R/W 0 0: ZFrhllf

1: {FREPHT

RTC STAMP1 TB&BEHITFERE
15 STPF1IE R/W 0 0: Z bl

1: {FRESHT

RTC STAMPO _EFHREM4hER{ERE
14 STPROIE R/W 0 0: ZFrhllf

1: {FREPHT

RTC STAMPO TB&AEHPITFERE
13 STPFOIE R/W 0 0: =ity

1: {FREPHT
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RTC

ECtF

B

R

S

i35

12

ADJ128_IE

R/W

128 FHehififERE.
1: FPERFEREFTIT
0: ThEffERESEIE

11

ALARM_IE

R/W

] $ FR BT S BE
1: FPERFEREFTIT
0: rhHffERELE

10

1KHZ_IE

R/W

1kHz FEf{ERE .
1: EffEREFTIF
0: rhHRfERELE

256HZ_IE

R/W

256Hz FffERE.
1: FPERFEREFTIT
0: ThEffERESEIE

64HZ_IE

R/W

64Hz HHTfERE .
1: PETFEREITH
0: FPHF{FEEEEEIE

16HZ_IE

R/W

16Hz Il fERE.
1: FPERFFEREFTIT
0: ThiffERERIE

8HZ_IE

R/W

8Hz hET{FRE,
1: hEEREFTI
0: FPEF{FEEEEEIE

4HZ_IE

R/W

4Hz P HIfERE
1: HPETEREFTH
0: FPHF{FEEEEEIE

2HZ_IE

R/W

2hz HHffERE .
1: FREfEREFT I
0: FPHF{FEEEEEIE

SEC_IE

R/W

e hHffERE.
1: FPERFEREFTIT
0: ThEffERESEIE

MIN_IE

R/W

5 hERfERE.
1: FPERFEREFTIT
0: ThiffERESEIE

HOUR_IE

R/W

INES PR E RE
1: FREREREFTIF
0: ThEffEREEE.E

DATE_IE

R/W

RAPHRfERE.
1: FPERFEREFTIT
0: rhiffERESEIE

24.5.3 HHfiRESF (RTC_IF) ({m#&: 08h)

EEts

G211

Bt

ik

31:17

RSV

R

EfE
0

*H

WRAS V1.7
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RTC

EEts

E=L )

B

s

iR

16

STPR1IF

R/W

RTC STAMP1 LEFHBE G hIRE

1: hETEN

0: THEiF=4E

tkFEFESA 1 WERTEREE 1 ARIEERFHN L
HEH

15

STPF1IF

R/W

RTC STAMP1 TBEEE MRS

1: ETEfL

0: FCrHhlf/~=4%

HEHEEHRN 1 NERTHEE 1 FTRIEERFNT
P G

14

STPROIF

R/W

RTC STAMPO tHAEHHHiFRE

1: FHTE(L

0: FZHHi~4%

ttFFEN 1 NIFERTRIEE 0 AHRIERIMN L
FIEEH

13

STPFOIF

R/W

RTC STAMPO TB&EAEHHitRES

1: FPHETEL

0: FTrhlff=4%

WHEFER 1 WIERATHEE 0 FAHIEERHNT
PEAEH

12

ADJ128_IF

R/W

128 M rhlifitrs. B 178%F
1: FRETE{L
0: ForRBfiF=t

11

ALARM_IF

R/W

P EirE. B 15%
1: PEEN
0: Tl =%

10

1KHZ_IF

R/W

1kHz RS 5 18F
1: ETEfL
0: Frhifif=4

256HZ_IF

R/W

256Hz thiffifrE. §17EF
1: RETENL
0: JCHET~4%

64HZ_IF

R/W

Ay
i

64Hz HHFRE .
1; EFEL
0: TrREifTE

16HZ_IF

R/W

16Hz FhlifFE. 5 15%
1: o E
0: Ferhlfir=t

8HZ_IF

R/W

8Hz FlfiFS. 5 18%
1: BB
0: FrABiE

4HZ_IF

R/W

4Hz FHiRE. B 178%
1: hETEfL
0: =4

2HZ_IF

R/W

2Hz FfitTE. 5 1A%
1: B
0: Frhifir=s

hRAS V1.7
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RTC

EEts

E=L )

B

EhfE

iR

3

SEC_IF

R/W

B, 5 1A%
1: PR
0: FeehHif=t

MIN_IF

R/W

PHEfRE. 513%
1: hETELL
0: THEI=%

HOUR _IF

R/W

BRI . B 13%
1: FETENL
0: ZHHI=4%

DATE_IF

R/W

ReblifnE. 5188
1: PR
0: ForpBirzE

24.5.4 BCD RiE#% %25 (RTC_BCDSEC) ({f#: 0Ch)

EEHF | &R B SiE ik

31:7 | RSV R 0 {RE8

6:0 BCDSEC R/W AW EN FoEfE#1E, BCD &=
24.5.5 BCD KjE]9$h&5 788 (RTC_BCDMIN) ({&#: 10h)
Eeds | B B SNiE G155

31:7 | RSV R 0 {RE8

6:0 BCDMIN R/W W E L DERETE)#1E, BCD #&3K.
24.5.6 BCD Rta)/\Bf&#F#E (RTC_BCDHOUR) ({R#: 14h)
Ee4E | &R B SNE iR

31:6 | RSV R 0 1REB

5:0 BCDHOUR R/W S E L INETE{E, BCD &R,
24.5.7 BCD KB X&#%8% (RTC_BCDDATE) ({m#: 18h)

Eeds | &R B SNE iR

31:6 | RSV R 0 1REB

5:0 BCDDATE R/W T oWEN K#{&, BCD =R,
24.5.8 BCD RIEIEHi%FESE (RTC_BCDWEEK) (f##: 1Ch)
b4 | AR B SOE iR

31:3 | RSV R 0 1REB

2:0 BCDWEEK R/W S E L A% &, BCD .
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RTC

24.5.9 BCD RE]A & %28 (RTC_BCDMONTH) (fw#: 20h)

Eb4s | AR B S(iE Ep%
31:5 | RSV R 0 RE8
4:0 BCDMONTH R/W S E L B#{E, BCD#&=R.

24.5.10 BCD K E|4EF##8% (RTC_BCDYEAR) (fs#: 24h)

Ebds | AR B SN ik
31:8 | RSV R 0 %8

7:0 BCDYEAR R/W “SWE N F#1{E, BCD %X,
24.5.11 [F#hEFZ (RTC_ALARM) (fR#: 28h)
b4 | | B SifE | #R

31:22 | RSV R 0 *E8

21:16 | ALARMHOUR R/W 0 I $h B /) B B
15 RSV R 0 REg

14:8 | ALARMMIN R/W i $ B 0 B
7 RSV R 0 ]

6:0 ALARMSEC R/W SR RDHE

24.5.12 FESHiLiEH1FF8% (RTC_FSEL) (f#: 2Ch)

EE4s

=108

e

ik

31:4

RSV

0

RHE

3:0

FSEL

R/W

SR IRIFES
4’b0000:

b4

4’b0001 :
80ms HIFPETAR

4’'b0010

4’b0011:

4’b0100
4’b0101

4’'b0110:

4’0111
4’b1000

80ms BUFPATHR
4’b1001:
4’b1010:
4’b1011:
4’b1100:
4’b1101:
4’b1110:

RIES
4'b1111:

it 16.384M B$h SRS EIHOAEHE 1 7075
HWid 16.384M Bish SRS EEE

WA RRALES, SBEFEE 1s
M RERAMES, SBEFREE 1s
WL/ HERHAES, SETREE 1s
MEXITHEREMES, SETEE 1s
i m i LECE S

Witk 128 AEKIES

R =it 16.384M B $h 4SRN S EE L 3R

R e R R HRALE S

R ESIE S B REHRAES

R e N B R LR B

R E RIS HALE S

& R F s LS S

R eI 16.384M B5h 4 STiRUFERE 1s /5

i RTC PRRFDEIHR 73 K

WA V1.7
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RTC

24.5.13 LTBC ¥{HAEEFEF:S (RTC_ADJUST) (fw#%: 30h)

EE4F

AR

SHfE

ik

31:11

RSV

0

*H

10:0

ADJUST

R/W

“SWENL

LTBC #M=iEZEH{E

~FERITHFIBRAT, ADJUST[10: 71 BF
HAHE, AERITHE A% ADJUST[10:7]1
32768Hz Et$hEHA; ADJUST[6:01A#FiERAY
TABEE, £ 128s it HEME 0 WA E
ADJUSTI[6:0]-1 #&i@% 1 4~ 32768Hz At$h/E
Hi.
-ERITEMERE, RTC 7 128s it B A%
ADJUST[10:0]1" 30.5us.

24.5.14 LTBC H{EHE S mFFE (RTC_ADSIGN) ({R#: 34h)

b4 | AR B SHE iR

31:1 RSV R 0 xE8
LTBC #MZE731E

0 ADSIGN R/W NS EN 0: FTRBMITHHAE
1: TRBDITHRYIE

24.5.15 LTBC E#ARIEREFFZ (RTC_PR1SEN) (fw#: 38h)

EE4s

B

Bt | EffE

ik

31:1

RSV

R 0

=&

PR1SEN

R/W 0

EPVEREREES

0: FTRFFREEINERIINGE, (£ 16.384MHz B
$h Rt RTC (TR

1: RRZBILERLARINGE, £/ 32768Hz K4
855t RTC #HTIBRR

24.5.16 EFit#FF®{ (RTC_SECCNT) (f®#: 3Ch)

Eeds | BER B BHE ok
31:8 | RSV R 0 1REE
7:0 MSCNT A E 3%91:/'7‘1?&&3%150 PA 256Hz A AT, BE

24.5.17 RTC KA1 B {ERES 738 (RTC_STAMPEN) ({®#: 40h)

EEdF | BFR B ShiE iR
31:2 | RSV R 0 RE8
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RTC

EEts

R

EffE

ik

STAMP1EN

R/W

“SWENL

STAMP1 fii & BURTE) B ThREFREL. TTE1E,
B L EH TR

1: FTFFEFE)E;

0: XxHATEE

STAMPOEN

R/W

“SWENL

STAMPO fii & BB BB ThRE(ERENL. TTENIME,
B L EH TR

1: FTFFEFE)E;

0: XHATE)E

24.5.18 RTC LFH;BE1E%; 0 H7F8% (RTC_CLKSTAMPOR) ({R#%: 44h)

EEHs | B R4 EfufE iR
31:22 | RSV R 0 RER
2116 | HRSTPOR RAW Togan | ME STAMPO A EARETE BCD i
FRHE.
15 RSV R 0 REA
AN 2. 3 N
148 | MINSTPOR RIW S gi,aﬁllljjfﬁu STAMPO ¥\ EF B 7% BCD &7
7 RSV R 0 REA
43 | B : iy 2
60 | SECSTPOR | RMW e f;gm:}]g STAMPO #IA LFiR/E771#% BCD &5

24.5.19 RTC EH;EH A% 0 F778% (RTC_CALSTAMPOR) ({R#: 48h)

EbdF | Bk B Ehi{E P
e e | FNE) STAMPO #IN EFBRENE BCD £57F
. AN 1
31:24 | YRSTPOR R/W Ak S se s
23:21 | RSV R 0 RE8
2016 | MONSTPOR RIW FE ﬁgﬂ,ljjfau STAMPO #IA EFiR/5771# BCD A&#&F
ﬁﬁ 3 o
15:11 | RSV R 0 {RE5
, .| ¥MZE| STAMPO i\ EFH G/ BCD A& &
. LA (Vi
10:8 | WKSTPOR R/W SWEN se gl
7:6 RSV R 0 {RE5
JASN N 3, =90
. < o LME STAMPO i\ _EFGETEME BCD X&#&F
5:0 DAYSTPOR R/W R =-An se gt

24.5.20 RTC Tp%;B8FE8; 0 57788 (RTC_CLKSTAMPOF) (##: 4Ch)

EEdF | BFR B ShiE s
31:22 | RSV R 0 1REE
s NTIRy=p=! =
2116 | HRSTPOF RIW oy | OME] STAMPO SIATFRIARE T BCD /N
FENE.
15 RSV R 0 =&
A N : =
14:8 | MINSTPOF RIW e E i‘g‘,‘ljfﬁu STAMPO fIATREAR T BCD 557
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RTC

et | B Bt SfufE ik
7 RSV R 0 RE
60 | sEcsTPOF RIW N gg;}% STAMPO (A TR BCD &7

24.5.21 RTC TiEHFAE 0 57788 (RTC_CALSTAMPOF) ({g#: 50h)

EbdF | B B SNhifE 155
e | BB STAMPO MIN T G/EENE BCD £5 7
. \A \
31:24 | YRSTPOF R/W SWEN 52 gt
23:21 | RSV R 0 =&
, ot | BONE STAMPO SN TR BCD A&
20:16 | MONSTPOF R/W T EN S0 (E.
15:11 | RSV R 0 RE8
e | BB STAMPO I T GEENE BCD BEE
. \A 3
10:8 | WKSTPOF R/W SWE oyse)
7:6 RSV R 0 {RE8
_ e | ONE STAMPO MIATMEERERR BCD X&#F
5:0 DAYSTPOF R/W SWENL oy

24.5.22 RTC EHEREE 1 FF88 (RTC_CLKSTAMP1R) (f#: 54h)

EbdF | B B SNhifE i)
31:22 | RSV R 0 {RE8
2116 | HRSTPIR RIW RAuE EUH\EIIJEIJ STAMP1 ¥\ _EFBEEHE BCD /MBI
FEEHME.
15 RSV R 0 {RE8
148 | MINSTRPIR RIW I gamlnjjfﬁu STAMP1 i\ _EFBEEHE BCD #4577
7 RSV R 0 =E8
6:0 SECSTP1R RIW el HME STAMP1 i\ _EFHGE7EM% BCD #9 &%

FRHY1E.

24.5.23 RTC FHEHAE 1 F%F88 (RTC_CALSTAMPIR) (fR#: 58h)

tE%s | B Bt SfE e
JASN N ) -
3124 | YRSTPIR RIW e ﬁég’”ﬂ STAMP1 #i\ LA AR 1% BCD 517
23:21 | RSV R 0 R
JANN N ) =
2016 | MONSTP1R RIW s igﬂ% STAMP1 #iI\ L7 AR 1% BCD A&
15:11 | RSV R 0 RE
SASN 3 2 E3
10:8 | WKSTP1R RW i ’r;g‘g'gfé STAMP1 $i\ LFHiRE##1# BCD A%
76 | RSV R 0 REE
e | ROUE] STAMP1 A EFRE 2% BCD X&5 7
. N : W ) +
5:0 | DAYSTPIR RW SWEML | sy
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24.5.24 RTC THEBET )8 1 788 (RTC_CLKSTAMPA1F) (fg#%: 5Ch)

s | & Bt [SfifE ik
31:22 | RSV R 0 (2ez
: oy | FONE] STAMP1 N\ THEEE 7 BCD EE
21:16 | HRSTP1F RIW el e
15 RSV R 0 (e
14:8 | MINSTP1F R/W A & ME) STAMP1 I\ FFEBE 7% BCD 25 7%
' = B,
7 RSV R 0 RE
6:0 | SECSTPIF RIW o | SONE] STAMPTMIATIEARTRE BCD %%
' B,

24.5.25 RTC TR ME 1 57588 (RTC_CALSTAMP1F) ({m#: 60h)

s | AR Rt HfifE 1R
3124 | YRSTPIE RAW e 52&"2 OSTAMP1 WA TRBETFM BCD £57
23:21 | RSV R 0 RE
20:16 | MONSTP1F RIW N ﬁg’“&% OSTAMP1 WA TGETM BCD A&RE
1511 | RSV R 0 R
108 | WKSTP1F RIW g gﬁzﬁfﬁu OSTAMP1 WA TGEME BCD AFRE
76 | RSV R 0 REE
50 | DAYSTPIE O RaME :ﬂ?g OSTAMP1 WA TFEREFI% BCD X&F

24.6 (ERAE

24.6.1 RTC BEi&E

s RTC ERIRISHRIE, A TIR&M EMC FHaeh, RUMESRIAE, LAENSRIPHES
S OXACACACAC, F e SRIBEIZEFE, WHAILUEE SR OXACACACAC SMYFEEE R B LLATE]
EHEENEA, RESRP.

BRI R  EEA BN, BESSRK. RS ms RI%H, BFILEREE 3.9ms &
SRS (1/2565). HSh, LIS AR, B EHES 64Hz>1Hz WBARE, ESIPH

3.

HeFEY RTC MR BRI T
1 BEHRERIEL L.
2. ESENFAANSPEEE.
3. W ms RIEN, BEAEDIES.
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4. FHBTEFFREITRI.
S EBRIERERARINRER 4ms LIA,

24.6.2 RTC B}a)iEEL

EHE R 1:

1. % BCDTIME {&

2. HBXRi%LBCDTIME &

MR 2 REMAS—H, NAERILFIRE; MRFAGIMASA—H, NEERBNTER.
ATIEISREN 3N 2:

HHHE 1s P& ERRIZEATE, 7£ 1s AHRIRTER ST, BEitkaERiERE i #A) STt E{E.

24.6.3 HKE)EEMH

BLE SCU_PxSEL FFs%, fAEAR GPIO J3 RTC_STAMP &3,
BicE SCU_PADIEO F7F88, M&EMAY GPIO AMINERERR.
ELE GPIO_DIR(x)&#8s, MAZFEAA GPIO AMANER.

BLE RTCIE F775%, £#F GPIO Bl %k hETaIER.

AL E STAMPEN %7588, fEaerTEIBEINqEE.

{48 RTC XA

¥ GPIO #MEILE S ShF, Ak P, HiZRETEH.

N oo o M w bdh -

24.6.4 RTC & EH#

Bt ® SCU_CTRLO %7788, 32kHz RCL Ai$f, RTC #ERAEBEFNDIARK 1HZ BF5d,
BLE RTCWE F728, ERESINRE.

% 7€ BCD RS MRt 2 R0 #I3R1E

AL & RTCWE &7#Fs8, XHASIN#EE.

Bt E ALARM %7788, &E RTC m$hICE(E.

5 RTCIF &7/ RTC .

Bt & RTCIE H77s8%, £ RTC .

RTC #iifi %k f5, BCE RTCIF HE:5/EMRFUT,

© N o g~ 0w N PE
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25 DMA

25.1 HEiR
BEiEHFEMHESIAI(DMA), X 4 BiEHIEEWN.
25.2 FE4HM

¥ #E MASTER O,

AT FLASH, SRAM. SPIO. SPI1, UART1. ADC &Rz S0 SR EH, Heh FLASH (XAl
{ERiE L.

¥ Memory to Memory #&=,. Memory to Peripheral #£3\,. Peripheral to Memory #&3X. Peripheral
to Peripheral &3,

MEBEE 4 1 DMA Bil.,

HAREWMMAITE RN, EHHY Block KE AT,

HNEBE B RE A 16 B FIFO.

Block & KK AJ IR /9 32767,

X FFEUEA TR, SRR BRI ATE EBEER.

25.3 HEEHA

DMA 7722 &bk : 0x40020000
# 25-1: DMA ZF851%

RE B fid

0x00 DMA _SRC_ADDR_CO #i8 0 RIEEtit FFas
0x04 DMA DST_ADDR_CO i 0 EifRE I FEE
0x08 DMA _CH_CTRL_CO Bl 0 ITHIEEEFs
0x0C DMA_CH_STS_CO BiE 0 RERSEFESR
0x10 DMA_SRC_ADDR_C1 BiE 1 REE XU EFRS
0x14 DMA _DST_ADDR_C1 HiE 1 R AN FFeE
0x18 DMA _CH_CTRL_C1 BiE 1 IRHEEE TR
Ox1c DMA_CH_STS Cf1 B 1 RERSEES
0x20 DMA_SRC_ADDR_C2 BiE 2 R Rt H FeE
0x24 DMA DST _ADDR_C2 i 2 BRfRE I FEeS
0x28 DMA_CH_CTRL_C2 BiE 2 1T E RS Fe
0x2c DMA CH_STS_C2 I 2 EEERS S ER
0x30 DMA_SRC_ADDR_C3 B8 3 B S e
0x34 DMA DST_ADDR_C3 #iE 3 B AN T EE
0x38 DMA_CH_CTRL_C3 BiE 3 IEHE RS Fa
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wE B R

0x3c DMA CH_STS C3 Bl 3 EERSHFGFER
0x40 DMAC_EN DMA =l sE F 7 an
0x44 DMA_SOFT_RESET DMA R EFFR
0x48 DMA_INT_STATUS DMA Hhitfig R & 725
Ox4c DMA_INT_MASK DMA i il F 725
0x54 DMA_PER_REQ DMA JMRIER F 125

25.3.1 EiEiEEXEMIIE 7% DMA_SRC_ADDR_Cx (% : 10xh)(x=0,1,2,3)

Ebds | |R B Eh{E | #h
31:21 | HI_SRC_ADDR RW |0 SEEfbit, TEAT decoder B
200 |LOW _SRC_ ADDR |RW |0 SEARAIMLE, TERTEEIMNERIEMEIRI

25.3.2 iEiE HrtE %t F 585 DMA_DST_ADDR_Cx(fw#:
10x+04h)(x=0,1,2,3)

Eb4s | AR B SHifE | R
31:21 | HI_DST_ADDR R/W 0 Besirthit, FZEHTF decoder i%iB
20:0 | LOW_DST_ADDR R/W 0 BevRartbil, FEARATEAKIMEEIFEMETE)

25.3.3 EiEEFNE 25528 DMA_CH_CTRL_Cx ({s#:10x+08h)(x=0,1,2,3)

EL 4 B B | SME iR

BRI,

0: 8 uBIENLEE;

1: 16 LEIREAITE;

2: 32 (UHIEALEE,

3: JE3%, BIRRFIMA 32 LHEE

IR B BB IR AL T —HE

Rk, 3t 8 AR #F 32767 byte HIHR,
3t 32 (AR #r 32767words HIHR

RIEER

31:30 | WIDTH RW |0

29:15 | XFER_SIZE RW |0

wiEE R Sy A
14:12 | FLOW.CTRL |RW |0 0 Memory  Memory — DMAC

1 Memory Peripheral DMAC
2 Peripheral Memory DMAC
3 Peripheral  Peripheral DMAC

11 RSV - - =&
BN, EEZRTBEMIMZANIFKIER
BFIMESELA:

10:8 DST_PER R/W 0 0: SPI0 %%
2: SP1 %1%

4: UART1 &%ix 7: GPIOO_Gtimer
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EEts

B

R

EffE

iR

7:5

SRC_PER

R/W

BIME, EERATIRIMEAIERIEE
BiRIMNESEL S

1: SPI0 #&Uk

3: SPI1 ##Uk

5: UART 12U

6: ADC #Ut  7: GPIO0_Gtimer

4:3

DST_INC

R/W

Baothit g R, REBY, MWEMBIIEHE
BB IEIEIE, BRFFALE

01: HuhitiEid

10: HEHEER

2:1

SRC_INC

R/W

IRHbEIB ISR TRAL, RAE, NFibiFREIEE
FBEIEE, TURFBERT

01: Hbhibibis

10: Hbdibih R

CH_EN

R/W

BIEERERRE, XIF DMAC iRiERT, RITELERE
BziE 0

25.3.4 BiEEERASEFE DMA_CH_STS_Cx (fs#: 10x+0Ch)(x=0,1,2,3)

ks | B B | SiE ik
31:16 RSV - - ]
15:1 LENGTH R 0 7£ DMA &b, RRLEBESZEMIEBIEKE
BEIERSES:
0 CH_BUSY R 0 0: Idle
1: Busy
25.3.5 DMA #5488 {F 5357528 DMAC_EN (fR#: 40h)
tdE | B B SRE R
31:1 RSV - - =
1: {552 DMA 555
0 DMACSE RIW 0 0: %7 DMA 4|5 75
25.3.6 DMA BE{[%7 % DMA_SOFT_RESET ({##: 44h)
EeA% B B | ShE | &k
AEEBASRIEENEHFE, % DMAC
. FERRAL RN L B E R A5 1ER, DMAC
310 | DMA SOFT RESET |\ W - BEMRASIUREESINEEE. &
BSEFRE LA
25.3.7 DMA Hlfis <5 728% DMA_INT_STATUS ({#%: 48h)
teds | B B S(E R
31:8 RSV - - =8B
7 INT_TC_C3 R/W 0 B8 3 RIEmEERPEIER, 517&0
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EE4F ER B SHE i3
6 INT_TC C2 R/W 0 BiE 2 RIEMmLER P HiiER, 5150
5 INT_ERR_C3 R/W 0 B8 3 B&hEiiiER, 51550
4 INT_ERR_C2 R/W 0 I8 2 B&hiEiiiER, 51580
3 INT_TC_C1 R/W 0 BIiE 1 e R P EiER, 51750
2 INT_TC_CO R/W 0 I8 0 SRR PHite R, 51750
1 INT_ERR_C1 R/W 0 Bl 1 R TEETR, 51380
0 INT_ERR_CO R/W 0 B8 0 B EETR, 51580
25.3.8 DMA FhEiR#E 725 DMA_INT_MASK ({F#: 4Ch)

EE4F B B SHE ik
31:8 RSV - - 1*H

BiE 3 T mLE R Pl R, MRAK,
/ MASK_TC_C3 | RW 0 BRI IntTe SPET, BD IntTo=0

BiE 2 SRIEMERP W R, MRHAK,
6 MASK_TC C2 | RW 0 SR, IntTc ER, B IntTe=0

BiE 3 Bk hah ke, mRAK, ¥
5 MASK _ERR_C3 RIW 0 i IntErr B0, B IntErr=0

HiE 2 BtmhnREk; MR, F
4 MASK _ERR_C2 RIW 0 A& IntErr 7, B IntErr=0

BiE 1 MR PR, MRARK,
3 MASK _TC_C1 R/W 0 Ve TRA InfTo R, B IntTo=0

BiE 0 SRIEMLERP W R, MRIK,
2 MASK_TC_CO | RIW 0 BRI IntTe SPET, BD IntTe=0

BiE 1 BBk, mRAK, %
1 MASK _ERR_C1 RW 0 g IntErr #HiET, B IntErr=0

BiE 0 Bk LEP R, wRAK, %
0 MASK _ERR_CO & 0 Iﬁﬂj IntErr ':F'L.F[ Eﬂ IntErr=0

25.3.9 DMA 4%p ik &F 778§ DMA_PER_REQ DMA ({R#5:

BEIEE 8 MIMRIBRET R, RAXLIRNFEFRSR.

54h)

EL%F B B SH{E 3%
31:8 RSV - - =&
7 GPIOO_GTIM_REQ | R 0 GPIO0_Gtimer igk
6 ADC_REQ R 0 ADC $ZEK
5 UART1_RX_ REQ |R 0 UART1 3ZGER
4 UART1_TX_ REQ |R 0 UART1 &i%£iEK
3 SPI1_RX_REQ R 0 SPI1 #EWIEK
2 SPI1_TX_REQ R 0 SPI1 &iEi1EK
1 SPI0_RX_REQ R 0 SPI0 #EYuEK
0 SPI0_TX REQ R 0 SPI0 & 3XIEK
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25.4 (ERRIE

RHERESE:

1. fE DMA _CH_CTRL_Cx.FLOW_CTRL, i%# DMA &&= .

2. BEZE DMA_CH_CTRL_Cx.SRC_PER #1 DST_PER, ZIFIMEIEFES (Rt BN A EER
H)o

fit & DMA_CH_CTRL_Cx.SRC_INC #1 DST_INC, i&#ZFigitsitFnBattbit B &38RI,
fii ® DMA_CH_CTRL_Cx.WIDTH, &ZEMBENAIE.

BLE DMAC_EN 5 1, {58 DMA #4155,

B2 E DMA_SRC_ADDR_Cx, B E@i&Ethit.

AL E DMA_DST_ADDR_Cx, Bt Ei&jEEaYMtlt.

f2E DMA_CH_CTRL_Cx.XFER_SIZE, B EfEHiHE.

fit & DMA_CH_CTRL_Cx.CH_EN, {#&E DMA i&iEtEia.

10. %%% DMA_CH_CTRL_Cx.CH_EN } 0, f&¥#i7EmK.

EIERE T HMERBE, NEHERERTEEELE.

© ©® N o 0 &
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26 SysTick

26.1 #hik

OS EEXRZES, AFEFAPPUT LT X, XHRFEAENRFZ LB RIRITEIZFR
17 HERBFPE~ER, LEFUSEFBLEDHIT OS EFFE, FEIHERET OS HiFrITIE,
Cortex-MO+&L 3235 B — MR SysTick BIE B ERTRR, AT/~% B FENEK.

SysTick /3 24 {URIERTER, HEARTIHE. ENFHOHERE 0 /5, RSEMRI—IUHENY
8, HERER~4% SysTick #& (REHSH 15), ZREFHL3E SysTick FELEIHIT, XE
E2 OS H—3B57 -

MTAFE 0OS MFSe, SysTick ERFRMAIUAIEEMALE, tLIER. HISHEAFTERRMNIT
HESIRMPETR. SysTick R ERERAZH, MRFEHRIL, TR IBIGEER SysTick
ERTER, LIS HETHH R ESER IR EIRE.

26.2 HiFeimid

SysTick Z 782ttt : OXEO0OE010
& 26-1: SysTick H1F8851%

RE HR iR

0x00 (SSYy iﬂiffCTRL) SysTick HHIFIRS S 7S
0x04 (SSKE'I_':?:?(/I_QLOAD) SysTick EHEF 73
0x08 (Sstifi%L/?VAL) SysTick 4 Hi{H% #2

26.2.1 1#EHIFIRZSFESS SYS_CSR (f#F%: 00h)

Ee4F HAR B | E4fE Ei:3%
31:17 RSV - - RE8

Systick E R 28 i tH R a5
1: SystickZERTEE &% T .

16 COUNTFLAG | R 0 0: SystickiERT s B4EHH.
HixEfree, AEMR COUNTFLAG #5i&
15:3 RSV - - 1REZ
SysTickET5hiRiEF
2 CLKSOURCE | RW | 1 1: HCLK

0: SMERSE R
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SysTick

EEts E=18 Bt | 8uE B

SysTick R {FE&E
1 TICKINT R/W 0 1: EREARIT
0: %1l

SysTick ERT25{F &
0 ENABLE R/W 0 1: fEEESYsTick
0: %)k SysTick

26.2.2 E#HEFE]/ SYS_RVR (fK#H: 04h)

EE4F 2 Bt SNHE 3%
31:24 RSV - - %88
23:0 RELOAD R/W OxFFFFFF SysTick EFfEEHE

26.2.3 HET{EZE 2 SYS_CVR (SysTick_VAL) ({f&#: 08h)

P4 B Bt | SfE ik
31:24 | RSV - - REE

COUNTFLAG.

% &7, IREL SysTick ERTERHIZHRITTHEE;
23:0 CURRENT | RW | OxFFFFFF EEEEINZzFEFR, FTFrFEHLR

26.3 (ERRIE

T SysTick ERFRNEREMIGREEEMRHIREXH, ATHLE~ER

B EEEEE—ERRE:

BtE SysTick->CTRL. ENABLE 5 0, #£iF SysTick.

Bt E SysTick->CTRL. CLKSOURCE, %% SysTick AURTSHiR.

BcE SysTick->LOAD, i%#¥ SysTick HIimHERA.

6 SysTick->VAL EANEEME, FE SysTick->VAL & SysTick->CTRL.
COUNTFLAG.

BtE SysTick->CTRL. TICKINT Yy 1, f##&E SysTick Flf.,

BCE SysTick->CTRL. ENABLE % 1, f#&E SysTicke

© N o g A w bdoPE

LU BR it AR S
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R E

27 W4

S

hRZ

B

ik

V1.0

2021.8.20

LT

V1.1

2021.9.07

BATEFAR LA . S8 8K

V1.2

2021.11.19

TETTESShERIA, 81T vart! BB THRENER, B0 can BE&AE, BITES

V1.3

2021.12.8

R BB #f datasheet ik, EFEHESSHFEE

V1.4

2022.03.04

#18 EFC ET RHERTET

V1.5

2022.03.18

¥ QFN24 BRI 7R B ;

S IMERET;

Fi QFN24 5| B ;

FTIBQFN24£T 2 R~ & ;

FEIAE RCH #RHR S

MR RE FF2E+ OPA 1 CMP HHX & 78101k ;
0 OPA #1 CMP E5;

ADC ET512Hn “ADC & OPA M iEFE ARiE” ;
EHESHAET LA 10 BBIANRES.

V1.6

2022.05.07

BEHT “IMEB XTH @iR” & Fosc n IS ;

B 12C, SPI1 &bk, £ “4.1 Hhutirg” STHHREPEIE EFC Hbit
2

EH “LINE PEPIRSF F25 UARTL_LSR” #@ik,

V1.6.1

2023.11.06

1% SPIO/SPI1 HHXESBREGE—;
B3 RTC H 5 &H;
MBR “SIBMER", “BSSH" R “HRRT" Y.

V1.7

2024.04.28

MBS 320KB 8 HA ;
MpR “F 3-1: fRBRHbUERIS” F UM3215A ik ;
i “SPI1_CSN1” &%,

WA V1.7
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