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EIREIAN

N32G432x8/xBEHE F Mt

N32G432 & 5K F32-bit ARM Cortex-M4FN %, Him LAEEMI08MHz, XHHFEREHENDSPIES, &
JR L 128KB#k A R & Flash, 32KB SRAM, HEREE K HEAEMRME, W E 14 12bit SMsps
ADC, 14M2bit 1Msps DAC, ZEREZHU(S)ART. 12C. SPI. USB. CAN&¥rw@ s8N, NESEE
EREA I S 2.

REERFE

® % CPU
— 32 £z ARM Cortex-M4 Wi%+FPU, FJEIAE (e friZdE 4, SCRF DSP 54 Al MPU
— NE 2KB 84 Cache 4247, CHF Flash NI L ICHATHE T 0 64F
— 40 108MHz, 135DMIPS
o IMEER
— & 128KByte /1A Flash, SCREINE A% £ M7 XE B RBER RS B84F ECC fuf, 10 iR
PSR, 10 FEHE R
— 32KByte SRAM, fi# 24Kbyte SRAM1 (fE STOP2 #ix{ T v Bt B N{#4F) Al 8Kbyte SRAM2 ({E
STANDBY H1 STOP2 iU F WL E NIRFE) , SCRAE(F AR S
o RIFEEH
— STANDBY #x: 2.5uA, BT &1 T 74 fr¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%F,
SEAl
— STOP2 #:{: 6uA. RTCRun. 8KByte SRAM2 #il 24Kbyte SRAM1 HE#Y L & AR HF. CPU %17 a%
TRHFE. 10 TREF, PRosknge fig
— B R: 90uUA/MHz@108MHz
— LPRUN £z{: PLL 5CH, MSIEARSGE TR, MR KH, LPRITE, USB/CAN/SAC HLJEKIH,
FoAth A5 AT
o kRN
— 1 12bit5Msps ADC, ZHGEFIRCE, 6 Aol T RAEZmEIL OMsps, &% 16 MR Himmdim A\ il
i, CRZESER
— 1/~ 12bit DAC, FFEZE 1Msps
— B 2.048V JhIT B LK B YR
— YA AR A BT
o 4
— HSE: 4MHz~32MHz & ek i
— LSE: 32.768KHz #h B 4
— HSI: W#BE# RC16MHz
— MSI: WiZ# RC100K ~ 4MHz
— LSI: NERIKIE RC 40KHz
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BERRIR
B &k PLL

MCO: SCHF 1 BRI phaar i, 7T e B D 0 sy o o i 4

RAL

SCRF B HLIR ISR 5| IR AL
PRI AL

® B A# 524 GPIOs
o EfgED

5/~ U(S)ART #:1, Hr 3/~ USART 21 (3#F1S07816, IrDA, LIN) , 2/~ UART #1
1/~ LPUART, 3(¥F STOP2 ##iz0mefi MCU

2/ SPl#:0, HFEL 27Mbps, S 12S #1{E

2 12C B, MFEEIS IMHz, MRS, MBS SRRk e 3

1/~ USB 2.0 il #4211

1/~ CAN 2.0A/B 431

1/~ DMA #4288, SCRF 8 1838, BEVMAL K B AR TR
14> RTC SEifiI e, STRFESETFEN, MehEf, AR, SORFASMBR SR
S A

2 16bit e R TP AR, SRR ONER, EAMATH, IEACHmERN, Btk EE 9.25ns; A
SEI 34T 4 ML IEIE, Hb 3 AMEIESCRE 6 B H A PWM %t

5/ 16bit B B THEES, A ERES A 4 DNPSIEE, SRR NS SR H ELRPWM Y

2 /™ 16bit Fefiti i B 1T 2

1A 16bit (R IIFEE I THEES, SCREXUBK M40 RE, PI7E STOP2 X LA

1 4™ 24bit SysTick

14> 7bit & L& 1(WWDG)

14> 12bit A7 E T 14 (IWDG)

VYR

S SWDNTAG fEZ ki1
¥ UART Fi1 USB Bootloader

Zaftk

P B R R R A e 5 |
S HF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 fil SM7 %ik
AR INE . 2 7 7y X & B G (MMU)
TRNG HFEHLEUK LA
CRC16/32 iz i
XRERYP (WRP) , ZFHEL{RY (RDP) &54% (LO/L1/L2)
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EIREAK
—  XFFRAEEE), BIPINE TR, RAeEN
—  SCRRANERE BRI, N AR A
® 96 fir UID A1 128 fif UCID
o iR
— LAEsEVEHE: 1.8V-~3.6V
—  LAEIREEVEHE: -40°C~105C
— ESD: #KV (HBM ) , HKV (CDM %)
L OF
—  LQFP32(7mm>7mm)
— LQFP48(7mm>7mm)
— LQFP64(10mm>10mm)
o T\RE

www.nationstech.com

EY]l B5

N32G432x8 N32G432K8L7, N32G432C8L7, N32G432R8L7

N32G432xB N32G432KBL7, N32G432CBL7, N32G432RBL7
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ERRAK
B3

(Y 1 71 TN 9
Tl AU oottt n ettt e et n et naes 10
1 B T ettt 11
p % - {1111 OO 12
21 BEFEBETIAZ oottt ettt ettt 12
22 FFMBEBE oottt n ettt ettt ettt enes 12
221 HRANTRINTETEREZE(FLASH) oottt 12
2.2.2 HRATRSRAM ..ottt ettt 13
223 MREMAIE R A EIEHIZEINVIC) oot 13
R e el e B (= I | OO OO O OO O UROOORON 13
DA AN ZRGE oottt ettt ettt ettt ettt e et 13
2.5 JEBIHETR oottt ettt 14
206 BEELTTZE (oot ettt 14
27 BT ettt ettt ettt ettt ettt et e ettt et r ettt 15
2.8 FATIRFREHLIRIETIIZE (oot ettt 15
2.9 BRI oottt sttt sttt sttt ettt 15
210 MRIHFEBETR oottt ettt 15
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeeeve ettt sttt ettt 15
2,12 SEEFHFET(RTC) ottt bbbt bbbttt s bbbt s 16
213 TEBTBEHITE T oottt sttt sttt ettt 16
2131 IHFETEITBE CLPTIM) oottt sttt 16
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 17
2133 JEFHTEIT ZE(TIMX) oottt sttt n et n et 17
2.13.4 FHBAEHE IS BE(TIMLIFITIME)......ooiveeeeeeeeeeeeee e s st es st 18
2.13.5 RGIITFETEIT BE(SYSUCK) coovocvoierceeeeeseeee ettt ettt n et n et 18
2.13.6 BT TTEITBEWDG) ..ottt sttt n et n et 18

2 A P ZEFE T oottt ettt 19
215 ST IR BEUSART) oot 20
216 RINFEIE T2 BB (LPUART) oot s 22
207 BB AT AR TT(SPL) oottt 22
208 BT AL TT(12S) oottt e en e 23
2,19 FEHNZETTITIHLE(CAN) oottt ettt ettt 24
220 FEFTEREATEZL (USB) oottt sttt st s et s e 24
221 BB FE TT(GPIO) oot 25
2.22 B BUTIEABEADC) oottt 26
223 BUFIEANFETL (DAC) oottt sttt ettt ettt ettt 27
L L ey T 1) OO OO 27
225 PEIRTEARIRIE AT BLELTE(CRC) oot s s s s n st ns s 27
2.26 FERGSIEAEAE IIIE GIEE(SAC) cooeeveeeeseee ettt 27
227 ME—TEAETFE T (UID) oottt 28
2.28 EAT HLEITAGUIR T (SWI-DP) oottt 28
B BIBHIE SURIHEIR ..ottt 29
KT =T = OO OO O TR 29
KT R 0= = OO 29
BUI2 LQFPAS. ...ttt 30
TR I N 0 =Y OO 31
3.2 BIBHIIE S oottt ettt 32
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BRI

¥ - TSRS 38
AT TR 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 38
AT I T R R BB oottt ettt ettt ettt ettt ettt et ettt e ettt et ettt ettt ettt ettt er e 38
AL, I T B oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt et en e 38
A3 BT BHZR oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt naene 38
AL B L 2 oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt ettt 38
A5 G N oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt 38
A6 B HE T R oottt ettt ettt ettt ettt et 39
AT BT A I oottt ettt ettt ettt ettt ettt ee e e 40
A2 H T I R TE AL oo oo eee e e e ettt e et e e et et e e e et e e et et ettt e et ettt ettt e e et et et e et et e e et enes 40
e S B (2~ < TSP 41
T T - == B (5 < TP 41
e e =l K =N (22 < TSR 41
433 YRR AT AT R e oottt e ettt e et e ettt et et 41
B34 U B ZEHLIE oottt ettt ettt ettt ettt ettt ettt 42
A3 S B R oottt ettt ettt ettt ettt ettt en ettt ee e 42
B30 A BB R e oottt ettt ettt ettt ettt ettt en ettt ee e 45
e Ty A v 4 L TSROSO PRSP RTRPTT 48
438 MARTHFERETRIRIE FEIITT T oottt et et en et e s e e et es e et ee e e s en et e s s e e et en e es s e es s e s en e 49
B30 PLLAEIE oottt ettt ettt ettt ettt ee ettt ettt en ettt ee e 50
A3 10 FLASH T B e oottt ettt ettt et e et et e et e s et et e e e et et e et et e et st ettt en et er e 50
4311 L ERAE(FIBUBETE ovoveeeeeeeeee e 51
A3 12 OB TVRFIE <ottt ettt ettt ettt ettt et et e et e et e et s et et e e et et e e et et e e et et et et et e et ettt ee et et en e 51
A3 13 N RST G EETE oottt ettt ettt ettt ettt e et et e e et et s et et e e et et e e et e et e e et e e et e e e et ettt e et et en e 54
A3 14 TIMIE T BEHITE T I EFVE oottt ettt n et en et n et en e 55
A3 1S 12O TUEIE oottt ettt ettt ettt et e et et a et et ettt e ettt e ettt ettt ettt ettt 57
43,16 S IS EE L E oottt ettt ettt ettt ettt et et e st et e et et e ettt e et et ettt et et e et ettt ettt en e 58
A3 1T USBIE LI oottt ettt ettt ettt ettt e et et e e et et s et et e et ettt e et et e et et et et et e et et et e s et et en e 62
4318 FAH 28 R ZG (CANYIE TTEFIE oo 63
4319 1207 B BUE B (ADCYHL B E oo 63
4320 EBB TR (VREFBUFE) BT oottt ettt ettt ettt et ettt ettt eeaeee 67
A3.21 120D ACHLZEE oottt ettt ettt s ettt ettt ettt ettt ettt ettt ettt 68
4320 R B AB A TSV RFNE oottt 69

D B R N oottt ettt ettt et et ettt et et et et ettt et et e e et e e et et e et e e et ereeas 70
ST LQFP32(7MM X TIMM).. ettt ittt sttt sttt ettt bbbt e st e e e e a e b e s bt eh £ e b e e h e e s b e b e ke eh e e b e e Rt emb e e e eb e ke ebeebeebeanbenenne b e 70
5.2 LQFPAB(TIMM X TIMM) ...t eteett ettt steesttesteetaestessaesteesteesteesteeseeaaseassesss e teesteesteaseessaesseeabeeaeeeaseanteanteassesseestaeteeseeannennees 71
5.3 LOFPBA(LOMM X LOMMY)...cttitieteeuienterteste sttt ettt sttt bt bt e st e s e sa e be s bt eb e e b e ese e s b e b e b e ebe e b £ e Rt enb e eeab e beeb e et e e b e aneeneenne b e 72
S ZZETITIB oo ettt ettt ettt ettt e et ettt et ettt ettt ettt et et e ettt ettt ettt e ettt et eeanas 73
Loz N 77 <P 74
=1 ; TSP 77
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EREA
RKH
e 1-1 N32G432 R FIBEYFILE ..ot 11
FE 2-1 SEMTZRIIAEELAL oo 16
FE 3L GIHITE oo bbb 32
TR AL HTEIFVE oo e 40
FE A2 HETFVE oo e 40
FEA-BIRTEIRFVE oo s 40
B BB I TAEZEE oot e 41
F 45 E R I T AEZEAE oo 41
46 PR EALATEBIEFEBIEHUERNE oo 41
AT NE B TEHIE oot 42
R 4-8 IBATH T LAY BV RE, BB AL FRARTD AP A B AT oo 43
F 4-9 BEARAR IR ATHL L BT TIAE ooovvovee e 43
% 4-10 TR ALY AR AT, B AL FRARAD AT I AE HIBAT oo 44
F 4-11 BEARBE R AT EETTEFE oot 44
F A4-12 1EHLAEFH U R AL LTV RE oot 44
F A-13 AN P I (BYPASS IR oo 45
K A-14 fRTEANEFH P IR (BYPASS L) oo 45
e 4-15 HSE 4~32MHZ AR5 B8 RFPED@ oo 46
F 4-16 LSE JR 7 23 F M (FLse=32.768KHZ)D@A) G) | .ioiiieeeeeeeeeeee et 47
FEA-17 MSEIRTABEETED oo 48
e 4-18 HSIHRIGEEFFVEDD oot 49
FE A-19 LSHIRTGAEEFVED (oot 49
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocveoeeoeeeeceeese st 50
FEA-21 PLLFYE (oo 50
T A-22 TNTFAFREREEFVE oot 50
F 4-23 INAFAFE 2% 5 A AR AR I oo 51
FE A28 ESD Z8XF B KA o vvveveevieseete ettt 51
FE 425 FLTHUBE cooooe e 51
FEA-26 1O FEASEFNE oo 52
F 427 10 HHIRBIAE JTFFVE oo 53
FE A28 HTH HILEIFIE oo 53
26 429 BN SETEFEED oo 53
28 4-30 NRST BIBHFFVE ..ot 55
FEA-31 TIMUB EETE oo 55
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EIRRA
FE 8-32 TIMIBIAISIBITIO HETE oottt 56
FE 433 LPTIMER BEVE oot 56
% 4-34 IWDG Fe KFE/INFEE LTI (LSI = 0KHZ) oo 56
# 4-35 WWDG it KA/ N B AL E] (APB1 PCLKL = 27TMHZ) oo 56
FEA-36 120 FETIEFME oo e 57
FEA-3T SPIUEFTED oo 58
FEA-38 IZS BEMEW o 61
FE 4-39 USB JHBHETTH] ..ottt 62
FE A-80 USB ELIEFVE oo 63
T A-41 AETE USB HLUFIE oo e 63
FEA-82 ADC M ..o 63
2 4-43 ADC FTEEIFTAI(L) (2) covvrevereeeeeeereeseeesseeseesses s es st n s ese st ss s s st nn s ena s 65
F 4-44 ADC FEFE—JRI PR AITRZEIED®D oo 66
FE A-45 VREFBUFF ML oo 68
FEA-46 DAC EFTED oo 68
T A-AT TR TEAETRBEEFVE oo 69
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EIRRA
A H >
P 1-1 NB2GA32 ZRFIHER ..o 9
B 1-2 N32G432 R AT BAREDAE BT oo 10
B 2-1 FFAE BRI B oot 12
PR 2-2 BB ..o 14
B 3-1 N32G432 Z2F LQFP32 Bl BHIZN I coovveeveeceeeseeeseees s sees s 29
] 3-2 N32G432 Z281 LQFPAS Gl ZI AN c.cvvoeeeeeeeeeee ettt ettt sttt sttt 30
] 3-3 N32G432 Z281 LQFPBA GIBHIZI AN c.ovvoeeeeeeeeeeeeeee ettt sttt 31
B A-1 BB IR ZEAE oo 38
B 42 BIBHIEITNHEL IR ©.cvvovvovvceseees st 39
B-3 BEHELTTZE (oo bbb 39
BB BTRTEHEINER J7 8 oo 40
P 4-5 AN B I BRI AT T T B oo e 45
P 4-6 MR AT BRI AT T T B oo e 46
4T A BMHZ AR BT ..ottt 47
4-8 18 1] 32.768KHZ AR T BT R ...t 48
B 4-9 B NI HE AT TREFE TE S cvvvvvereereeseeeseiessees st 54
P 4-10 ZEULAT NRST BRI oo 55
4-11 12C BRI TR R L EEW oottt ettt e 58
P 4-12 SP1 S BB IRHT CLKPHASO ..o 59
P 4-13 SPI S BB IRAT CLKPHASLD s 60
4-14 SPIHFFEB—TEREIND oot 60
4-15 128 MAEEIF FE B KM D oot 62
K 4-16 128 TN FE BRI D oot 62
K] 4-17 USB B FP: 38 CEHRE T B L TR R BRI IA] oo 63
B-18 ADC FEFERFVE oot 66
4-19 ] ADC BEILRIZEBE I oot 67
Kl 4-20 i e FELYE AN 225 HLUR 5 R AR (VRer+ 55 VDDA FHIE) oo 67
I R I T i N TR 70
52 LQFPAS 2 U ST oottt ettt n s 71
5-3 LQFPBA F 2 ST oottt enaes 72
PB4 ZZEITULHH .ot 73
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BRI

1 = A

N32G432 2 51 fd il 28 7= b % F v P BE 3267 ARM . Cortex™-MAF A%, HERF Siz B0 (FPU) M 7(s
S (DSP) , WEIIFATIHEIES . m LAE4108MHz, 4 A 128KB F N NEs {7tk Flash, I3 #F
LR XBUREHE, £k32KBik AZUSRAM, {U158KB Retention RAM. N & — AN EBEHAHBRZE,
MR AP S LR APB SR R, B 2SR5 N S HOs, $RMEFEE i E R B O, A1 12
fii5Msps ADC, ZiA16/™4M R4 Nl EFI3A N HETE, L& 14N12/71Msps DAC.  [AIB 4 2 Fhdcis (s
B, GH5MUS)ART. 1NLPUART. 24M2C., 2/NSPI/12S. 14NFS USB 2.0# 4 11CAN 2.0BiE 5 £ 1,
P BB RE AR I 51 B, SRR 2 P ] s R ] N s SR A e

N32G432 &4 7 il e g TAE T-40CE+105 TR Eu [, fErEdE1.8VAEI.6V, et f 4t H
FUEEE, A RThEEN I EESR . 1% RV R E32/48/645 | AR, ARHE A [F BB, W A A
fic & AR A .

1-1 N32G432 RFEE

System peripherals ITAG
16MHz 100KHz~4MHz
RC OSC RC OSC DSP FPU
4~32MHz Power
srAW2 SRAMI
40kHz Power 8KB 8/16/24KB
L ARM Cortex-M4

32.768kHz Reset
00k 108MHz

Controller
J ) AHB-Lite

J
A
AHB Matix (108MHz)

Peripheral Security
Bridge Cryptographic
Algorithm
Acceleration
Engine

1x12bit
ADC
16-ch

R2EC 1x12bit

DAC

96bit
128bit
Unique
ID

1-ch

9/77 B ARG PR A E Nations Technologies Inc.
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EIRRA
1.1 Az RN

A 1-2 N32G432 RFIT 52405 B ER

N3 G 432 C 8 L 7
AR RS
N: Nations Technology 7 -40C~+105T
Kb IR B 35
32: 32bit L LQFP
PR AR
G: General purpose Flash& &
MCUWR#% 8: 64KB Flash
4: ARM Cortex-M4F B: 128KB Flash
PR 5 A
X2: FEAT K: 32Ji1
x5: IG5 C: 4811
R: 64JH
10/77 B ARG PR A E Nations Technologies Inc.
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EIREIAN

1.2 8 4—%

& 1-1 N32G432 BRI FR AL E
BRE N32G432K8/B N32G432C8/B N32G432R8/B
Flash%s & (KB) 64 128 64 128 64 128
SRAMZ% i (KB) 24 32 24 32 24 32
CPU##E ARM Cortex-M4 @ 108MHz, 135DMIPS
TAEER 1.8~3.6V/-40~105°C
HH 5
jﬁg ST
R ELYN 2
LPTIM 1
SPI® 2
125® 2
12C 2
% UART 2
g USART 2 3
LPUART 1
UsB 1
CAN 1
GPIO 26 38 52
DMA 1x
SEIE KL 8 Channel
12bit ADC 1x 1x 1x
SEIE KL 10 Channel 10 Channel 16 Channel
12bit DAC 1x
SEIE KL 1 Channel
Jo— DES/TDES, AES, SHA1/SHA224/SHA256
SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
AR BERY (RDP/WRP) | RN 70 XA Z2E3)
TR LQFP32 | LQFP48 LQFP64

1. SPI1 A1 SPI12 2 AT RyEP)# SPI AR UAN 12S 25 Ak =

1M1/77 ARt H R AR Nations Technologies Inc.
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EIREIAN

2 TheEe i
2.1 BN

N32G432 25/ T S — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 54k T ia Ak
I~ BN TR SIS A B R IG (FPU) « DSPRIFATIFE R4, $24t1.25DMIPS/MHzII It S RE . R A 3
= HE 5 AR RE /75 Cortex-M R F1 AbHE 28 B Th#E, RSAAN 5 TAE A P s gl &, FH DA 2 7 45 il Fn
55 AR A R 1 H g T S g 5

ARM Cortex™-MA4F 32/ {8 §5 2 S AL B35 HA L 7 AR 20K
J#: Cortex-M4F /= [ #77Cortex-M3 /(4.

2.2 Tk

N32G432 2536 Fr AL S iR NN TNAE (Flash) 1745+ # AZUSRAM.
F 2-1 T 2w

Reserved 0x4002_4800 - OXSFFF_FFFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
O0XE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
N B CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
Vendor Specific 511MB FLASH 0x4002_2000 - 0x4002_23FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
OXE004_2000 - OXEOOF_EFFF Exteral PPB RCC 0x4002_1000 - 0x4002_13FF
OXE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
OXE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB 0 ADC 0x4002_0800 - 0x4002_O0BFF
T Reserved 0x4002_0400 - 0x4002_07FF
Private Perioheral - Internal 256KB < DMA 0x4002_0000 - 0x4002_03FF
OXE000_FO00 - OXE003_FFFF Reserved pheral - Interna Reserved 0x4001_8000 - 0x4001_FFFF
0XE000_E000 - 0XE00_EFFF NVIC
0xE000_3000 - OXE000_DFFF Reserved
OXE000_2000 - OXEO00_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
0XE000_1000 - OXEO00_1FFF DWT UART5 0x4001_5400 - 0x4001_57FF
0XE000_0000 - OXEO00_OFFF IT™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
] SPI2/1252 0x4001_3C00 - 0x4001_43FF
External Device 1GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0XA000_0000 - OXDFFF_FFFF Reserved | SPIL/1251 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
~ GPIOD 0x4001_1400 - 0x4001_17FF
om GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_O7FF
AFIO 0x4001_0000 - 0x4001_03FF
0x6000_0000 - OXOFFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved External RAM 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4215_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4214_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_6800 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN 0x4000_6400 - 0x4000_67FF
0x4002_A000 - Ox400F_FFFF Reserved (bit-band Region) USB SRAM 512B 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | _ AHB/APBL/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_SFFF
12C2 0x4000_5800 - 0x4000_5BFF
12C1 0x4000_5400 - 0x4000_57FF
0x2400_0000 - OX3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_53FF
0x2210_0000 - Ox23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220F_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved om USART2 0x4000_4400 - 0x4000_47FF
0x2000_8000 - 0x200F_FFFF Reserved (bit-band Region) o Reserved 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
Reserved 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
OXLFFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
OX1FFF_F800 - OXLFFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OX1FFF_4000 - OXIFFF_F7FF Reserved COMP. 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OXIFFF_3FFF Y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_8000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_7FFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_1BFF
0x0802_0000 - OXOFFF_FFFF Reserved TIM? 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF Main FLASH CODE 0.5GB TIMB 0x4000_1000 - 0x4000_13FF
0x0002_0000 - OxO7FF_FFFF Reserved TIM5 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0001_FFFF [ _Aliased to Flash/SystemMemory/SRAM TIM4 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 IRAR N5 2% (FLASH)

F AR BN 64K F 128K 7 T R AN SN B AT (FLASH) , F A7 ISORE e FI A, DI K/ 2Kbyte, SCHETUE
By 7H. T PP TR,

R AR A7 # PR 4> 7] Nations Technologies Inc.

Hihik: PRI L XL R IR R 109 5 E REEAKE
B if: +86-755-86309900 % F: +86-755-86169100
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EIREIAN
SCREAEREINE LR, BANAZNINE . S B (AFEREFHITERIE .

TR EE, 2 N3, R 2 AR TR YRR (AT ST .
2.2.2 AKX SRAM

B HER T —/ N Eik32KES 1N B SRAM, f1F5SRAMLAISRAM2 . SRAMLIFI & Kk K /N K24K =, SRAM2
18 K oN8K i . fESTOP2AETN T, SRAM1IMISRAM2A] LU B #3E . ZESTANDBY R T, HASRAM2A]
PLOR B 208 .

2.2.3 REKMEX P BHEHIZR(NVIC)

B 1) B s A, BEE AL B 22 75661 T B il T IEIE (AN 45 16> Cortex™-MAF ) 1 T £k ) 116
MES

B S A TINVICREE A B AE IR [ o W7 S Ak 2
PR [ N 1tk B BN P A%
ERATINVICE: D

FOVF o 7 ) A 3

Aab L G5 38 PR v 0 S v

SCHRE T R A R R T e

H S R AT AL B AR

B RN BRI, O EINME ST
TRAGEER LL sz /)N (10 o T A 3R A SRV 1 v T R T

2.3 ShER P W/ AR SR R 4% (EXTI)

AN WA ) S S 25 NV A I B8, TR AR TR MR R . AR R R 2R AR AT DU ST b T A
KB (TR B s sUa Ay, FRRee g R il . A — MR A AL ER T P WE R EIRAS .
EXTA] DUAS WU 21 fik i 55 B /N T A S APB2 [ I 80 B B . 22 1852438 A 1/O B2 2 164N I H 28

2.4 B9 R4t

RO R B AL PR, BN ERCHE S 2EHSI (16MHz) , WL E R 2IMSI (100K~4MHZz\] it
B, FEER LS (40KHZ) , #ME0Ens i £ HSE (4AMHZz~32MHz) , A BAHE I8 LSE (32.768KHzZ)
PLL.

AL N ERMSIES Bl BN 5 BONCPURTBh, S A 7 o] DLE RSN B A e in i DI Re HSER Bl 448l
BN B R, B RERR RS, ARG E S U BIMSI, G BAERE T T, A T AR AR N ) T
[, 7E 75 ZEI AT DR OGP L 5 4 0 Hh WA 288 (24— A B B30 FH 1 A0 %35 s SR RUET )

MSIE ] H T 7ESTOP2IRZS T PR M EEH-HATHE S, BUIEIRINFRIZITIRES oA R G Em o, DL At —
SRR BEAG . THFEEDR M7= .

WENBZERSG, MHFEFITEG, SERRAMBHSESILSEAR 5 AR RL,  — ERGIN 21 4RI B 2k R
R SRR R e, IR A

AT iEe P T B AHBIKHR . =i APB(APB2) FIMILEAPB(APBL) X 1k . AHBI i 4% f£ 108MHz,
APB2H i m i % S 54MHz,  APBL[F) 5 s 4% A 27MHz.

{EFHUSBINRERS, W ZilE I # FIHSEFIPLL, Jf H.CPUSZRAZIAN48MHz. 72MHzE96MHz.

13/77 ARt H R AR Nations Technologies Inc.
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& 2-2 e
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Legend: | Prescaler —————» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 12/4]+++32
HSI = High-speed internal clock signal TRNGIMSEL ADC 1M
MSI = Multi-speed internal clock signal HSE Prescal
LSE = Low-speed external clock signal Hsi | rescaler ’ ADC_CLK 1M
LS| = Low-speed internal clock signal ADCLMSEL 12/-+-132
USB | 48MHz USB_CLK
Prescaler ——————> to USB interface
/1/1.5/2/3
RNGC prescaler
11/2/3/4/-+132 RNGC_CLK
MSIRC AprDe‘s:c::;Ir_ ADC_PLLCLK
100KHz~
/1/2/---/256 ADC_CLK
4MHz msI ADCPLLPRES[4] ~ ADC_HCLK
ADC HCLK
—1 prescaler
HSIRC 11/2/-+132
16MHz
ADC_HCLK
LAt PLLSRC -
(2} SCLksw HCLK cPU
(] AHB BUS
PLLHSIPRE PLLMULFCT | e s
0SC_OUT [1-sE 0sC SYSCLK pr/:chaE:er HCLK -
OSC_IN 4~32MHZ PLLCLK| | 108MHZ | |/1/o/...j515| 108MHZ 1/8] SysTick
HSE MAX MAX SAC_CLK CRC_CLK
PLLSRCDIV APEL DMA_CLK
PLLHSEPRES Prescaler 27MHz MAX PCLK1 to
LKSSEN APBL1 peripherals
1112/418/16
HSE RTCSEL
0SC32_OUTLH | s osc @'M TIM 2/3/4/5/6/7/9
0SC32 IN [1132.768KHz] | LSE RTC_CLK(to RTC) If(APB1 Prescaler = 1) x1———» TIM2/3/4/5/6/7/9_CLK
- else x2
APB2
LSECLKSSEN Prescaler 54MHz MAX PCLK2 to
/21418116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
[SIRC TIM1/8_CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
———— LSl
LSE PCLK1 PCLK1
MSI
PLL MCOPRES [} SYSCLK
MCO [J———  Prescaler | —| SYSCLK LSE LPTIM_CLK LSE LPUART_CLK
1/2/3/41...116 HSI HsI Hsl
HSE
PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 B BhER

FEJE I, AT L@ BOOTOS| AL 7" BOOTHL B (USER2) Kk HAEE )5 1B s
B NREFINGAiES (FLASH Memory) J& 3))
B MNARGAAESS (System Memory) J3 5l

m N EBSRAMIEB)

Ja BN FE T (Bootloaden) /7 /il T R Fifi figs ', 7 LLEITUSART18{USBXIFLASH Memory #1742 .

2.6 PEEHFR

B Vpp=1.8V~3.6V: Vppil B AI/OT] JHIFT P B 254 H
B Vssa, Vopa=1.8V~3.6V: HNADCHIDACHEH . VopaflIVssalh 173 A iEFE 2 Voo M Vss. 2 ILE4-3,
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E3[Z3 57N
2.7 8L
PORAIBOR HL B 45 I A 23 14 P30, IX B4 FE B UR 24 Ab T TARIRES, fRIE RS AT 1.8V iR E TE; X
Vool T 15 € I IR (Veorsor) Y, B T EALIRES, AN FH AN 2 A7 HL .
2.8 T Y F i A 00 2%

WE — T gmfE LR RIS (PVD), &M Voot H5 R{E Vevo tLE, Vool T 85 T BB Vevo I K
A T, T A ERFR T AT LR VA B, PVDIIRE R ZLE IR T I S - 5% T Veorror M Vevo E S 75 K 4-6.

2.9 BERES

VA2 2 MR

B ERK, EHIZ/TERUN, SLEEPEIRK

W (RIhFER, 5 IZ/TAELP RUN, LP SLEEP, STOP2FISTANDBY
P BTG R AR ERAL T A RES

2.10 {RThFEE
N32G432 R 51|77 i SC R AL ThFER 20
B LP-RUN#EZ

FELP-RUN (Low Power RUN) i F, CPULIMSIN41ig1T, $MATFLASHESRAMH IR, IFHPLLIE
1. USB/CAN/SE (SAC) tRbeerr, HAhAME A E .

B SLEEPEIR
TESLEEP#N T, HAECPUELL, BT AMAALT AR H AT TE KA vh Wi/ S i i 2 CPU
B LP-SLEEPHEZ

FELP-SLEEP (Low Power SLEEP) #3F, CPU{Z1l, PLLZMH], USB/CAN/SACH:HIc, HAth4h %] fd
B, rEI0MHE 5SRUNK A [F IR

B STOP2fER,

STOP2#%: 3.3 T Cortex-MAFIA B BEIR AL 20, AT AT A% OB 738 B XS L YR 43 0% ) o 32 BRI 15 28 (MR) 5%
1, HSE/HSI/MSIPLLF . CPUZTER{54E, LSE/LSIAIECE T4E, AraGPIOfRH:, SRAMLIFISRAM2H]
ELREE, SPI, USART/UART, 12C, WWDGH#HE, 8071 &0 a7 as ke, RETHAMKINFESRIE & TIE.

MR T LUE AT — AL B AR EXTIFAE S8 MSTOP2AE =X e i, EXTUE 5 1] LLE SN EB16NEXTHE &
(JOAEZE) . WKUPH| JfImafig . RTCHE BAMEMAE . RTCH4T. RTCAfZ. RTCHfEIEL. NRSTE 7. IWDG
g,

B STANDBY#HR

TESTANDBY 5 1J PLIE BB A IR VS FEARZS o N 30 A) L R IR 28 8 5< 41, PLL HSIHJRCHR 3% %5 FTHSE
SR ARTR 7 At SC A, AN LSEFILSIAT % T4/E; #EASTANDBY MR G, = I FFES KN AK E%, SRAM2
Al EAREE, STANDBY HEESAT TAE.

NRST LIIAMBEAAME S IWDGE L. WKUPH| | _E ) —A EFH/ R LWy, RTCHI%F. RTCH[AJELELRTC
AR AT AR MSTANDB Y A5 e i

Vs FEHEASTANDBY #2CHf, RTC. \WDG AN W/ HHT 6 5] LI 3 F 1)

2.11 E¥FHEHRFI(DMA)

TN R E IDMAREH8%, SCIF8IMDMAIEIE, 7T LUE PAF AR BIAAH A . SR BIAF il & A 2 21

15177 E R AR H R AR Nations Technologies Inc.
Hiuhb: RIITTET L X AL X IR 109 5 E RIEAKE
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EIREIN
AN BEREHE A% i s DMAFE I 8% SCREMVE S X A BE, JE S 1 42 ) 2 A% i 211 22 0 [X 45 R I P A F) e I

BAEIEAE LTI EDMATE KRIZ 4, R A] DL SOl BN miE .l opk sohis B RN IEE 1
PRI B . AR e AT H AR R dk .
DMAT] UL T F 24 4%: SPI. 12C. USART. TIMx (EZAEAPEAER %) . DAC. 12S. ADC.

2.12 SERFBF 8 (RTC)

RTCE —HIESHAT RIS, WE IR pisisl, mI3RALTENINRE, I EA B b WA 0 A e (i
RN A Thig. RTCASWAGEHIRENIRE AL, 2 MSTANDBY BEAMEERS, th A B,
RTCH SRS B AT LLGE £ 932.768KHZA MR i 4R o « WD FE40KHZ RCIR 4% Bl e (1) S B et
PH2128 70 TR — NIRRT THIDRE L EORAR R = N 5, @ U A1 AR 32. 768K HZ N 4 1 IS
PR, [FINEORAME R IR SR RO Bl 22, 7T DUIE L ey ) — N 256HZ 45 5 XA RTCHIN R EAT K HE. RTCH —
AN 22467 B TR 53 A s T I R I, BROAMRE L T I b R 32.768KHZ I, B0 AR — AN IRD KR I (] B ofE . 53 b
RTCH] AR R i A AR T ARG T i

2.13 ERRFE 1M

B2 2 P AEHE N 48 5 E I SR A2 NS ACERT 8%, LIMRIDAEERS &%, ARG T IHE I 2 1A
ARG E N 45 o

NREL T B N as B E I S A ASE N 4% (1 Th e -

www.nationstech.com

R 2-1 ERBIIRELLE
} N FEHEDMA | R/

SEHT % DER Eyicl WA R R il HAMAH
TIM1 Mk, [T, 1~65536.2 [8] fHI{E
TIM8 16 ) LI A Y 4 Y
TIM2
TIM3 .

M, HF, 1~655362 [A] ({1
TIM4 16 o % 4 N
TIMS ERFIEED R
TIM9
TIM6 1~65536 [a] [ 1T
TIM? 16 RS P Y 0 N

2.13.1 {RIhFEER 28 (LPTIM)

LPTIME M EA Z A PFIR 16 AL E R %, & ] LAE R Standby R 502 S BT DIAERL UM IR FFHB AT
LPTIM®A] LATE AT A BRI BRI 5 0L g4, T RARAE“Bkeb o ds . Bhah, LPTIMAT LR R g MR T8
e, DA A DhAE SE BRI DI RE™

FERE:
W 16 fifr) bR AR
W 3bit HHHE, 8 MR TF (1. 2. 4, 8. 16, 32, 64, 128)
I 2 AR
&  EBETAPYE: LSE, LSI, HSI, PCLK1

& SMEE PR @i LPTIM Inputl A RIAMEI B8 CTAERE LP kG 4%181T, Tkt #ds
IAiED)

B 16 bit H3)%EF T4 (LPTIM_ARR)
B 16 bit L FF /78S (LPTIM_COMP)

W RS A TR

16 /77 E R AR H R AR Nations Technologies Inc.
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BERRAK v
A G PR AT R A N\ ik K

FA T i 0 B T 4 D 5
ATRERIH 7B, PWMD

AIRCE 10 Hetk

ZIELE L

W B, bR U (ERERIEIERD)
2.13.2 FEAERE (TIMGRITIMT)

FEAER 2R TIMBFI TIM7 S5 — AN 1647 B sh 3BT 58S . 1X2 e i 282 HAHBSL ), A FL AT IR .
FEA SE I 28 AT DA P 5 B SR AL () v, R TT DU B S 1 28 (DAC)FR LI b o FE A 2 I 287665
Fr R B B B DACH i i i & B HH B B2 X EDAC

F R
m 16 frEBhFEE I B EBOHEEE .
W16 A R T, (M ARRBCTICE Y 1 3] 65536 (8] A RAED
m  fil Rk DAC [¥[FIE K
B A /DMA SRR
&

2.13.3 B E B #R(TIMX)

WA ERA (TIM2, TIM3, TIM4, TIMSRITIMO) FZEH T LI TFHE: MMAESHT I, MEHRA
T Tk A A I

FERE

16 Or A ShBEHITEEE . CArsElm Bk R TG m BOR D .
16 AL AT MR T Mias . (PR EPTIC B v 1 5] 65536 8] (AT = AE)D
TIM2, TIM3. TIM4, TIM5 il TIM9 £ 3 FF 4 NiliE

WIE TAERE: PWM S, itk b, sk iR . Sk
R AR R A TR A T IDMA:

& T

& iR

L R VNGRS

L =

FE IS A ] e i AR

ZAERZE N e, DASEIE I AR 1 R0 B 4

e (B2 mliddsdi . - TaERIS AT Hs RfgNT ek 77 hr
BERAGRAR R . T = AH B

SCRAER A B LLE S A5 5 . TIMO SCHFH 3R N 61K HSEL LSI. M1 LSE /55 .

17177 ARt H R AR Nations Technologies Inc.
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EIREAN

2.13.4 B FEH] 2 N3 (TIMLFITIMS)
AR R 2 (TIMIFITIMS) TEEHTU N HE: SHAE ST, E NG S ke o8 5

IREGE (TR Fj
EUE N A AN I RE . ZECHENRURIZE D RE . TG H T AR
F B
B 16 frAzhReEGH . (ATSEI A B, WL B R D
16 AR YRR T g . (P IRAREATICE N 1 3 65536 A AE RfED
B YRR E R
B TIML % 6 M#EiE, TIM8 &% 6 Milid
B AN EGEE, TR PWM B i bege, kP B . BN 3R
WO AR A T/DMA:

& T

& R

L IR TN HETR

L =

® FEESHA

B DX BN ) 7T SR 2 1 ELA M H

¢ T TIML, TIM8, J@iE 1. 2. 3 SZFFILIhRE

A I A AE i

ZAN B N EOEREAE S,  DASEIIE i 25 1 (5] 0 sl 1

TIM1_CC5 Fll TIM8_CC5 JH T Htis ik

TIM1_CC6 - OPAMP1 #il OPAMP2 ¥ Nl & P # ; TIM8_CC6 FJ LI OPAMP2 )i N\ Y] 4t .
WhE (B2 middssz . H BRI AT AT e 75 r
BRI B FF = A L

2.13.5 R R} I E i 8% (Systick)
N RIS P TSR R, 0T iR v R R
E S

244 R YR TS

H ) H N e

RS O RE PR A — AN AT BRIl R G R
A G R A B

2.13.6 B 1 2R 33 (WDG)

THEFWAET N, BLETIH(WDG)AIE HE [ 1H(WWDG), WANE T ISR L T i 224tk I A Bk
Hff P AR s FH 1) R TS 1

MALE [ TH(IWDG)

18 /77 ARt H R AR Nations Technologies Inc.
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BERRAK
ML TV T — N 1200 K o B s A — A SELH i i g, F L i IR RCHR ¥ 2 95l , B i
BPOR AR TR S AR E 2, T TAETESTOP2AE:UFISTANDBY 1. IWDG— BRI, W SEASTE 1R E i
A GERRE T IR WIFETHEE T B2 0X000m 7= AR A0, e AT LA FH 176 B 2 A A 1 s
BTN RGE, By —A> B HE I g8 SRR e (R i A8 PE . 3l 1B 0 5 ] ARG B o A st £
JRENE M. AR DI FER B v i .

HOE I (WWDG)

T LV T A I 8 P R, e A0 -0 s T 0 DAL )32 8 25 3 B A IS PR 99 8 I R AT PP 9 T 7
AR . BRARS IR B A I EAE TO A AR FORT T, 7 14 A2 Tk 3 T A I (8] A SIS, =72
—MMCUENL. (R EA A B G DA A A BUE i, SR 77 3 Y T 50 A (FE 42 1) o A7 25 TP ) B
B WK —PMMCUR AL, IX Rk v s 75 e — N BRI A & 1 e BT -

FEREE:
B EHOETM (WWDG) [1h &t APBLI 44> 451409645 21 ;
B RN A RIS AT R
C X VA S
& UL /N T0x40, (AR T IS )W FE A B A
& UGS E D AME TR, (EE TS ) AR B A
® WS T B TR FLAYE T, 0 T OXAORT =k B R R I (EWINT) , T LUk
F T BT s LU e WWD G E A
2.14 PCR&ED

IR Z 2 MALII2C R &, ERe it 2 FHLIIEE, BHIITE 12C R 2R € BN P Bl AR .
YR ZFEE R R A (R m S FFLMHZ), SCRDMARRYE, [R5 SMBuUs 2.03%% . 12CHERAT Z R A%, A
FECRCHY (4 AN KL 36 . SMBuUS( % 4t i FHL s 25 —System Management Bus) A1PMBus( L 5 & P &1 £k -Power
Management Bus).

F B
B 2 EHLDhRE: SRR AT i 3 1t AT AL £
B I2CEE&ThAE:
& UART B
& UAREAEIE S
B I2CME&ThAE;
& AT GRFR RS
& 12CE:SCHEFTAIERA0AE F-hk, 7L AR 2 SR XM btk i 3 i
& (FIEAAS I
B PR 7 AL A0R b AT R IR
W SCRPAN [ R T
& hRAEHEE (55100 kHz):
& PRI (14400 kHz);
& RE+(EIA1IMHZ);

mORERRE:
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EIRIWKV
& JORARHRAS R AR

& TR AR

& RCHLITIRE,
B AR
F RS 5 K
HhE PG AR )5 R R (ACK) R 1R
RS0 B R )RR AR B 1 2%

& R ERKE BT RRET ¥ N
B 2 b
& 1T bR R T
& 1P TR
AT 3 K b o
B IDMA;
A FC B FIPEC(fS B A H A ) 1 7= AR AR 56
HIERA HPECAE AT LME iR J5 — N1 A
T 85— M T 15 IPECHT R AL IR
HeZ¥SMBus 2.0
25 msIf S R I S i
10 msE ¥ & BB B R I (7]
25 ms M5 7 SARI BRI F i ]
it ACKHZ il (RS A1 PECT™ AR IR 56
SCREHLIEARHT P (ARP)
B EZ%EPMBus

2.15 BHAF D IR PRR 28 (USART)

N32G432 A& 5172 dh b, SR T 25N BTk, B3N EH RS IR PR 2% (USARTL. USART2HI
USART3)F12/Nil I 7 2P UCR 23 (UARTARIUARTS) . X544 R L7 D5 . X FFIrDA SIR ENDECH: %
fifRts . ZACPEERE SR, A B TIBE R FILINGE I RE

USART1. USART2FIUSART3#: 1 H A/ FICTSHRTSE 547 B, 2 1SOT7816H B it R, 5SPIE(E
PR, BT B2 VR BT LLfSE I DMAERAE

F R
XL, FAEE:
NRZFR#ER% 2
IEOBR R R LA R G, PR AR, T RIEAERIL
CIE L e N VA A DA
A E R AT, SCRRLE M LA
LIN 32 A3 [F) 28 W45 (0 e 70 LA LIN MK U T TR 88 70, HUSARTHEHAC B ALLINGS , A2 a3 T

20/77 R AR5 PR 2> 7] Nations Technologies Inc.
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ERRAR
FFRE, KN 10/1 1457 W - 7+F

(5 254 i P 2 L B e

IRDA SIRZHD il a, AE I H AU SCRE3/I16 AL I RF 221 7] 5
B REBUT) RE

& ERERRE O HFEISO7816-3bRME BT I D B RER ML
& He R 205515 147

PALLE X T A 5

AT B 18 I DMA £ 25 833815, 7ESRAM HLFI 4kt s DMAZE 2 se/ A2 36 74
ST P PR R 28RBS B A BB AT 5

AR &

& R

& RGN

& fLHERRE

RREG 7 il

& RIERIRAT

& SHHEBEIR TR

DUAN A P A 5

& iR

& EEEHR

& iR

*  RIGHNR

104 b B FFIUSART H i

9%:1

& CTSHA

& LINWF R
& RIEHIRA AR
®  RIETEM

& BRUCHE A AR A
L Rl EI PSS R Rlr
& iR

& iR

& EEHHR

*  REAR

ZACHARIESE, WORMHEANILED, B
N R 2 i (I o PR) sk 2B 0 e s 7S A )
P BCE -
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EIREA

USARTHE USART1 USART2 USART3 UART4 UARTS

SR S SR X SR SR
EdiRipeety X SCHF SR A ANSFF

Z A7 BN (DMA) SR SR X SR SR

EZ LRS! S SR X SR SR
EEZEE X SCHF SR ANSFF ANSFF
e S SR X A ASHF

PXT(FLAR ) S SR X SR SR

I'DA SCHF S SR SCHF SCHF

LIN SR SCHF SCRF SCHF SCHF

2.16 IRTI#6E A 720 BULAR (LPUART)

Fr AR TARIhRE S0 s AT U R 28 (LPUART) , AIESTOP2IRAS (H KA 39600) Uk, e~
TSR R EMCU . A4, EIRE R BN SRR B CAnAPBERHSERT 81D, AT DE R B 528
H, SR S PRRR

o ERFE

m SRRSO EE A PR AEEGANE 1A
& BRI

& R AR (BRI TR E) B A R AL
& B IMEILS

L I DN i e

32 AR FIFO M 1715 K I%FIFO

PR R AR 2 il or

A Y PRI R 2

LTI

SRR A R 1R A B T

A LA I PR 7 U7 IR AL 2 B
AR R &

B RS A A7 A

SCHREREAF AR

S FEDMAE £

SCHRFLLR T SRR R Ak T STOP 2R A IMCU:
L O /el v ol

& T X AR R

& R E LT

& AR E AT U

2.17 BATAMEEO(SPI)

T AEER2ANSPIE I, SPIRR VRS HAMBI A& LA XL, R A7 7 08 E . s Ca] DB B
B, IFASNE MBS SR LB SR B (SCK). R HitRELL 2 ERCE T A LR, e T2 MM, i
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BERRAK v
— 2R WL B R PR XU B T [R) D AR i, 34 W] HI CRCA B ) ] SE 8 45

F B

32k 4 WU T [ 25 AR s

A BCAN T SR — AR ) U 48 P X 2 B T R0 A

8k 164 LA ik £

FEERLE:

CREZ AR

8 AL U R B TS0 90 2 B (B K N P/ 2)

MABE R (B K M freiil/2)

F AR AR P PRI £

F RN AT 3577 DL R B A EATNSSE B R E R A Bh A5 U s
A G P2 P B A P R AR A 5

A YR FERI BRI, MSBTE A Bk LSBYERT 5

AT fid % BT IR B IR AN SObR A

SPLE AT RS AR &

SCHE AT SEEAE 1 4-CRC:

& TERIERUR, CRCIEW LMBEAE NG — N1 Kk

& TEAUTR ORI B iR 5 — AN B B TCRCIR S
W AJfiR PR E R R I B R CRCE R AR &

B CREDMATHREM L R IE AR PR 3 PR A R R
B B EE: 27Mbps

2.18 BATHE SR O (129)

12S & —Fh35| JHI I [F) 25 5B A7 32 B AR, S84SR B2 AP HE 12582 1 (5 SPIR ), mT DL AR T E s,
K24 AT DABC B N 164L . 24407 53206 ALy, 75 Al Tt B 4 N B Ol iE,  SCRESE URFE SR A SKHZ )
96KHz. ‘B HFIUFhEHibrvE, A1FE CAITHI12ShrdE, MSBHRILSBXI 545, LAMPCMARHE.

AR L#E A, oL TARE ERMM 2R RN o S eAE N E R &, @4 1 1) AR 1 B & $ AL

fE5.

TR

BT AE (DU EEE)

B REGE ERE:

W SAZRME R FE T A0S, SRATRER (15 SR A AT (BKHZ 296K Hz) ;

m BdERE AT DU 1647, 2447 Bk 321 ;

W ETE [ L I A 16657 (L6467 B il 53247, (16 245K 3215 ZHi i) s
B AR AR AR (R )

W NURIEER 1R bR AR 3 RSO R 3 bR A

W 16O HHE A AR R ORI, TR i A — AN AR
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& IZSTERIE:

& MSBXS SR (2R 55):
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& PCMbRHE(LOA7IHIE Wi L Hr K B [R5 8 16067 K gy fi 3245 3 JE M)

B HdETT S R MSBAE G
mRIEAECE R AT DMARE

W R DU S B AN A, EE AR [ E DN 256XFs(Fs Y E AR RS

2.19 FHil 33 R I 4 (CAN)

MU CANS L L LT, HOA2.0AM2.0B(E ) MTE, AR mik1Mbps. € R MR IR 1A FRIRFT IR AR

AEMWT, AT PO A IR 29 R AR R AT 9™ FiE ot

F BRI

B CEFCANTMYL2.0AFI2.0B EE R
B R R AT 1A 1Mbps;

W SCRRIN A fil R 8 1E DRe

L3S

& 3NRIEIBAE

& RERSC RS R TR I B

& 0K I%SOFT ZI e 1Ak
BRI
SRR E 112N U FIFO
AR SR AR 4 -
[0 pEAR A
NPEERIIES
FIFO kb 375 =X AT il &

& OB SOFT %I i A1 R
Al

& bR EAR

& 1667 H HigiT e

& TR A 2 HEE T RO TR
m B

) SRS TN

L ISR S I T R=AS R T 1 P O R TR 7 oV

220 BAHBATEE (USB)

*® 6 6 0 o

Fr RN T 77 E 4 T USB 1 4% (12Mbit/s) i 7 45 T8 USB FE 25 B 45 155 1) 2%

2477

i s T ARG E,  HOA Hol /e
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EIREIAN

USB % F48MHz i 4 B 42 i N #PLLFZ A o

F B

FFEUSB2.04 1 2 H AR

Al HC E 128 NUSB A1

CRC (EMICARKE) LR REAAE (NRZD Yulid/ it A H 7
B/ ) 25 R U LA

SCHRFUSBH: T/ A

TR B ik = A=

FERUSB DP{5 5248 LRl 5K FH (7 me ik 4 42 i (6 R 3 At D

221 BHAB A HEO(GPIO)

Y ER 2 521NGPI10, 4 44 (GPIOA/GPIOB/GPIOC/GPIOD) , HHGPIOA. GPIOB. GPIOCHIGPIOD
FH16 0 M. BEAGPIOS| R AT UL ARG B B Y (HER BTN « AN Gy Ehiel 4 8%
SHMAMEIhRESG T, 2 2GPIOS| IR 5 57 sl E AN SE A, A0S i S5 IR H; Bk
T EAERE DR 1, KB ATE IGPIOS| JHIEA K LB §E /7 .

TR

W GPIOw H IEEANML AT LA HT A 7373 e B R 2 R 3

*

® ¢ 6 6 0 0

N

* =

4

LIPNESE

N bd (35 EED

BINTR (33 FHD 5

EEPLIPNG

VARE s E

HeH A

HEd 2 R DhRE:

THRSE e

I/0(GPI0)

SAEFIRE LG, EHThRERITIE, B BOOTO (BOOTO NHi A F4i) , NRST 5|4k, 1/0
i 1 B P T s D A A

Zhr)E, SR RGRB 5] IR VRS A ERE SWD-ITAG, JTAG 5|4 & TN Fhisl F;
5w

v JTDI BT ERisEs;

v JTCK BT Fhi;

v JTMS BT Fhis;

v NJTRST & T b4l

MR ICE R, S E0 B A A B R BRI /O S, mT LA LLHER AR A O
A
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EIREAN

PR A 152 B AL BR T e s

SRR A i A AN Sy, T AR AN AR, i 1 AU R AR
SR ThEE: (1 A ERIA S FH G A 2 2500 i 117 e B 25 77 28 2 A1)

GPIO BUENLH, BUENLHI VRS 10 BLE . HE— i LA BT 1 8UE (LOCK) R, #E T —Ik
AL AT, B ANRE 5 e H A E .

2.22 HRH/BF 5 #3% (ADC)

A SCRFIA 1202 5MspseRAT R B IR LL A RADC, SCRF Huma AANZE 73 N, w16 S AN3AN Y A5
T

R
SCRFL207 101, 8fii. 6f R AT E

L 4
L 4
*
*

12bit7) 3 N i e R A E %2 5.14MSPS
10bit7) # 2 N f im R A I F6MSPS
8bits HE % T fim KA IE 7. 2MSPS
Bbit7 HE % s KA H FIMSPS

ADCHEME 8 TAER B RAER AN ) B g

*
*
*
*

AIPC B AHB_CLKAE N TAERHERR, 5] $108MHz

AIPC EPLLYE ) RFERT B, s il I72MHz, S2H841#911,2,4,6,8,10,12,16,32,32,64,128,256
A TC B AHB_CLKAEARFE B, dx @ n] #72MHz, 3CHF53411,2,4,6,8,10,12,16,32

THIS I b P 3 A BT ThRE,  A50% A Z0TC B R IMHZ

SRR E I il K ADCRAY:

S FF2.048V N 525 Hi K VRerBUFFER

BRI AE R TR NE A O R ARG 1 R 7 A i
BRL VRIS S8 WA X

MIBETEOEE BN B h ik 2

SR R HE

AR — S5 2 X 5

KA (EI R AT LAAZ S8 18 4 7] e P

U B 45 R N A 45 2175 A/ o R A T3

[ 7 A5 =

ADCEHEZIR: 1.8VH|3.6V

ADCHi ANTEH: Vrer- < Vin < VRers

ADCH] LU FHDMA:AE, B0 i 5 e R 5 DMATE SR 7= .

BAE T DRE, ATUAARH RS HEMD MEAL — . 2 BR BT AT e (T8, R 15 1t L A M
NP SV Sha ol TS
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EIREAN

2.23 B ER . (DAC)

Fr NEE R T B8 30 83 (DAC), ‘B A& — N 1246 BU7- i N R HA s iy HE B i 4 2%, L P B Buffer 1 Hi S .
DACTH] LLif it Vopak Vrersurrer{E NS H R

F TR

Py & Buffer(f i

A P A8/ 1210 fr

127 5 T T B B e o0 5 B X 5
[F A BB D e

M RS P

A2 = AR

Y HFDMATfE

B AR A

2.24 BEAARRIE(TS)

i AR RS R AN BER RN AR L, SR L.8V <Vppa< 3.6V I R A& AR E N AL #E
FIADC_INL7I N IEIE £, PR A I 1A i L 40 2 0 B

2.25 BHRTLRB K HE H JT(CRC)

£ CRC32FICRCI6INAHE, HM TU AL I (CRC) THE F T AR U 8] 52 1 A4 il 2 T3 2T —CRCIHE &5 R .
TEARZ IR, FE T CRCHIFI A, FH T 58 Uk £di A& sliAe6ids 1) — 2tk . /EEN/IEC 60335-1FR AL H 1,
B T — PRI NG AR R B, CRCTFSA B G n] DU T SER T R 28 4, FR S EsERE N
AR BAZ AR AR I = A I 2 2 0 T

F B

CRC16: SCHFZ Iz X+ X5+ X2+1

CRC32: FHFZ Il X32 + X2 + X2 + X2 + X164 X124+ X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 tH5 i E: 14~ AHB i 4 i #H(HCLK)

CRC32 i15 WS fa]: 14~ AHB % i #(HCLK)

TEHTCARTHE A E W] B &

SR DMA B

2.26 HHL B EAE AR N 5 2 (SAC)

W SRR NI 518, SRR 20 [ BREEIE e [ SR MR R b VA AN A% R B A SN, AL T 4R
CAPNIINEE: L ONIETEI 1 e

T AF SCRFRO SRR

B 4 DES XFREE
& 7 ¥¢ DES #1 3DES hnfigssiz s

& TDES % #f 2KEY H 3KEY =,
& ¥ CBC Ml ECB ## =
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BERRAK v "
W SRR AES XERREE

& S7F 128bit/192bit/256bit P K
¢ Y FF CBC. ECB. CTR il
W SR SHA Juik 5k
& S FF SHAL/SHA224/SHA256
W CEF MD5 B
B R RRUE SML. SM4. SM7 LUK, SM3 i Sk

2.27 E—& & 755 (UID)

N32G432 2 71|77 i N B A AN R FE e — & % P 215, 43 79 N 9647 JUID(Unique device 1D) 11284 ()
UCID(Unique Customer ID), XN 75 5 A7 AE NAAAA-EZR N R GG E S, e & G BAEH
J NS, HARIEXTN32G432 R VT = — AN il S EAT A5 50 AR &M — 1, P SRR MR 2% T
LLif i CPUBITAG/SWDH: L i2HL, AN A& .

UIDN96HL, JHH FHRMCN T 55 B RS, 1E9nS INAERT, Kb ME—Ar iR 5 AN 2 Bk AR SS &, o
— DA NGRS W 224tk el vl H T30 B A %4 2hRE 1 Secure Bootloaderfs [ ¥ .

UCID 12807, E5FE AR TS5 e L, EEEOH B MRAHRE R

2.28 HATHLITAGHER O (SWJI-DP)

WHRARMIISWI-DP#2 [, 256 TITAGH A AT 283z 1, n] DLSZE AR AT B2k ki D B TAGH: D &
B, JTAGHITMSHFIITCKAE 54 I 5 SWDIOMISWCLKEL B 5] i, JTMSIH_E i — MRS S B 5 H T-1E
JTAG-DPAISW-DPI] 4] #z
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EIREAN

3 5| e X AR
3.1 HEREE

3.1.1 LQFP32
B 3-1 N32G432 &5 LQFP32 5| o4
o
(@]
a
S
Lo
2 o5 28 8 3 8 %
> m o o o o o @ a
S I A
o 2 81 30 20 28 27 2 25
vDD[ ] 1 24 | ]PA14
PD14-OSC_IN[ | 2 23 [ ] pA13
PD15-0SC_OUT[ | 3 22 []pPA12
NRST[ | 4 21 [ ]prAL1
LQFP32
VDDA[ | 5 20 [ ]PA10
pAO[ | 6 19 [ ]PrA9
PAL[ ] 7 18 | | PA8
pA2[ ] 8 17 [ ]vbD
9 10 11 12 13 14 15 16
. J
HEERERERERERERE
s £ £ £ 5 2 82 ¢
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ERREA
3.1.2 LQFP48
Al 3-2 N32G432 &5 LQFP48 5| B4+ 7i
o
|_
o)
o
o) duj n <
03 3R A3 DB B DRI
> > oA oo oo oaaoaod a
HimINIRIRInINInIinininin
(" O N © 1D ¥ W N od O © ® I~ A
) A IR S B S SR M E S R S N S N v
vDD[ |1 36| ]vDD
PC13-TAMPER-RTC[_|2 35 ]vss
PC14-0SC32_IN[]3 34] | PA13
PC15-0SC32_OUT[ |4 33[_] PA12-USB_DP
PD14-OSC_IN[ |5 32| | PA11-USB_DM
PD15-OSC_OUT[ |6 L OFP48 31[ ] PA10
NRST[ |7 Q 30[_] PA9
VSSA[ |8 29[ | PA8
VDDA[ ]9 28] _|PB15
PA0[_]10 27|_|PB14
PAL[ |11 26] | PB13
PA2[ 12 25| | PB12
A TR
HiN|HEINENEINE.
I I oo B8
o a oo a o oo @a> g
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EIREIAN
3.1.3 LQFP64
& 3-3 N32G432 #51| LQFP64 5| IS5
o
|_
o
3
Y 00000000000 <L
> > o oo oo oo o 4o oo a o
HimIEIEInIninininnnininiEinE
( < M NN O O 0O NN O I S M NN d O O )
. © © © © O . ;O O O °;L ;O O v v 0 <
vDD[_|1 48 []vDD
PC13-TAMPER-RTC[ |2 47 [Jvss
PC14-0SC32_IN[]3 46 | | PA13
PC15-0SC32_OUT |4 45[ ] PA12-USB_DP
PD14-OSC_IN[_|5 44 [ ]PA11-USB_DM
PD15-0SC_OUT[_|®6 43 []PA10
NRST[]7 42 | ]PA9
pco[_|s L OFP64 41 []ras
PCc1[_|9 Q 40 []Pco
pc2[ |10 39 [_]pcs
Pc3[J11 38 []pc7
VSsA[|12 37 []Pce
VDDA[ |13 36 [_|PB1S
PAO[ ] 14 35| _|PB14
PAL[ |15 34| |PB13
PA2[ ] 16 33[_]PB12
S T2 /13 ILELERIRIESES )
HiN NN NN
283328538858 2d83
a > g [ e I o M« WO T e s T o E E > g
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ERRAK
>
3.2 5% X
# 3-1 5[ X
g) g § = % Fail-safe®
oL | e (EAE)D = & T S HTIEE® AT RE
(odieodNed =13 o
o Q
1111 VDD S - - - -
TAMP1-RTC
-121]2 PC13-TAMPER- RTC™ 1/10 TTa Yes TIML_CHIN RTC_OUT
EVENTOUT WKUP2
-13]3 PC14- OSC32_IN 1/10 TTa Yes - OSC32_IN
-1 414 PC15- OSC32_OuUT 1/0 TTa Yes - 0SC32_0uUT
USART2_TX
25|56 PD14-OSC_IN 110 TTa No 12C2_SDA OSC_IN
TIM1 CH3N
USART2_RX
3(6]|6 PD15-0OSC_OUT 110 TTa No 12C2 SCL OSC_OuT
41717 NRST | - - - -
12C1_SCL
-1-18 PCO™ 110 TTa Yes LPTIM_IN1 ADC_IN11®
EVENTOUT
LPTIM_OUT
-1-19 PC1™ 110 TTa Yes 12C1_SDA ADC_IN126)
EVENTOUT
EVENTOUT
- - (7 (6)
10 PC2 110 TTa Yes LPTIM_IN2 ADC _IN13
LPTIM_ETR
- - (7 _ (6)
11 PC3 110 TTa Yes EVENTOUT ADC_IN14
- 18112 VSSA/VREF- S - - - -
519113 VDDA/VREF+ S - - - -
USART2_CTS
LPUART_RX
TIM2_CH1
TIMER2_ETR ADC_IN1®
6 (10(14 PAO 1/0 TTa Yes TIM5_CH1 WKUP1
TIM8_ETR TAMP2-RTC
SPI1_MISO
12S1_MCK
EVENTOUT
USART2_RTS
LPUART_TX
7111|115 PA1 1/0 TTa Yes TIM5_CH2 ADC_IN26®
TIM2_CH2
EVENTOUT
USART2_TX
TIM5_CH3
8 (12|16 PA2 1/0 TTa Yes TIM2_CH3 ADC_IN3
12C2_SDA
EVENTOUT
USART2_RX
LPUART_RX
9 (13|17 PA3 110 TTa Yes TIM5_CH4 ADC_IN4®)
12C2_SCL
EVENTOUT
-1 -118 VSS S - - - -
-1 - 119 VDD S - - - -
USART2_CK
LPUART_TX DAC_OUT
10(14|20 PA4 110 TTa No 12C1_SCL ADC_IN5®
SPI1_NSS
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LQFP32

LQFP48
LQFP64

5T (RALE)

FAo

110 &)@

Fail-safe®

XHF

HRThae®

A IETIRE

12S1_WS
USART1L_TX
EVENTOUT

11

15|21

PAS5

1/0

TTa

Yes

SPI1_SCK
12C1_SDA
12S1_CK
USART1_RX
EVENTOUT

ADC_IN6®

12

16|22

PAG

1/0

TTa

Yes

LPUART_CTS
SPI1_MISO
12S1_MCK
TIM8_BKIN
TIM3_CH1
TIM1_BKIN
EVENTOUT

ADC_IN7®

13

17|23

PAT

1/0

TTa

Yes

SPI1_MOSI
12S1_SD
TIM1_CHIN
TIM8_CHIN
TIM3_CH2
EVENTOUT

ADC_IN8®

PC4™

1/0

TTa

Yes

LPUART_TX
12C1_SCL
EVENTOUT

ADC_IN15®

PC5

1/0

TTa

Yes

LPUART_RX
12C1_SDA
EVENTOUT

ADC_IN16®

14

18|26

PBO

1/0

TTa

Yes

TIM1_CH2N
TIM3_CH3
TIM8_CH2N
UART4_TX
EVENTOUT

ADC_IN9®

15

19|27

PB1(

1/0

TTa

Yes

LPUART_RTS
TIM1_CH3N
TIM3_CH4
TIM8_CH3N
UART4_RX
EVENTOUT

ADC_IN10®

20|28

PB2

1/0

TTa

Yes

LPTIM_OUT
TIM9_ETR
EVENTOUT

21129

PB10

110

TTa

Yes

USART3_TX
LPUART TX
12C2_SCL
TIM2_CH3
EVENTOUT

22130

PB11()

110

TTa

Yes

USART3_RX
LPUART RX
12C2_SDA
TIM2_CH4
EVENTOUT

16

23|31

VSS

24|32

VDD

25|33

PB12(

110

TTa

Yes

SPI2_NSS
12S2_ WS
12C2_SMBA
USART3_CK
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LQFP32

LQFP48

LQFP64

5T (RALE)

FAo

110 &)@

Fail-safe®

XHF

HRThae®

A IETIRE

TIM1_BKIN
LPUART_RTS
TIM9_CH1
EVENTOUT

26

34

PB13(™

110

TTa

Yes

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
TIM9_CH2
EVENTOUT

27

35

PB14

1/0

TTa

Yes

SPI2_MISO
12S2_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART_RTS
TIM9_CH3
EVENTOUT
UART4_TX

28

36

PB15(

1/0

TTa

Yes

UART4_RX
SPI12_MOSI
1252_SD
TIM1_CH3N
TIM9_CH4
EVENTOUT

37

PC6™

110

TTa

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
EVENTOUT

38

PC7™

1/0

TTa

Yes

SPI2_SCK
12S2_CK
TIM3_CH2
TIM8_CH2
EVENTOUT

39

PC8?

110

TTa

Yes

SPI2_MISO
1252_MCK
TIM8_CH3
TIM3_CH3

40

PC9™

110

TTa

Yes

SPI2_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
EVENTOUT

18

29

41

PAS™

1/0

TTa

Yes

USARTL_CK

12C2_SMBA
TIM1_CH1
12C2_SDA
SPI1_NSS

12S1_WS
MCO
EVENTOUT

WKUPO
TAMP3-RTC

19

30

42

PAI™

110

TTa

Yes

USARTL_TX
12C2_SCL
TIM1_CH2

EVENTOUT

20

31

43

PAL0()

1/0

TTa

Yes

USART1_RX
12C2_SDA
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LQFP32

LQFP48
LQFP64

5T (RALE)

FAo

110 &)@

Fail-safe®

XHF

HRThae®

A IETIRE

SPI1_SCK
SPI2_SCK
12S1_CK
12S2_CK
TIM1_CH3
EVENTOUT

21

32|44

PAl1l

110

TTa

No

USARTL_CTS
SPI2_MISO
12S2_MCK
CAN_RX
TIM1_CH4
EVENTOUT

USB_DM

22

33|45

PA12

1/0

TTa

No

USARTL_RTS
SP12_MOSI
12S2_SD
CAN_TX
TIM1_ETR
EVENTOUT

USB_DP

23

34|46

PA13(7)

1/0

TTa

Yes

SWDIO-JTMS
SPI12_NSS
12S2_WS
EVENTOUT

35|47

VSS

36|48

VDD

24

PAL4()

1/0

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA

25

38|50

PA15

1/0

TTa

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_ WS
TIM2_CH1
TIM2_ETR
EVENTOUT

PC10™

110

TTa

Yes

USART3_TX
UART4_TX
LPUART_TX
EVENTOUT

PC11™

110

TTa

Yes

USART3_RX
UART4_RX
LPUART_RX
EVENTOUT

PC12

110

TTa

Yes

USART3_CK
UARTS_TX
EVENTOUT

PD2()

1/0

TTa

Yes

TIM3_ETR
UARTS_RX
LPUART_RTS
EVENTOUT

26

39|55

PB3

1/0

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-SWO
EVENTOUT

27

4056

PB4

1/0

TTa

Yes

USART2_TX
SPI1_MISO
1251_MCK
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ERER
§ § § S i?‘ Fail-safe®
i fi}i BT (SRR % LR 2T AT RE
[edledied K o
e £
TIM3_CH1
UART5_TX
EVENTOUT
NJTRST
USART2_RX
12C1_SMBA
SPI1_MOSI
12S1_SD
28(41|57 PB5 110 TTa Yes TIM3 CH2 -
UART5_RX
LPTIM_IN1
EVENTOUT
USART1 TX
LPUART_TX
12C1_SCL
SPI1_NSS
1251 WS
29(42|58 PB6™ 110 TTa Yes TIM1_CH2N -
TIM4_CH1
SP12_SCK
1252_CK
LPTIM_ETR
EVENTOUT
USART1_RX
LPUART_RX
12C1_SDA
30(43|59 PB7 110 TTa Yes TIM4_CH2 -
EVENTOUT
LPTIM_IN2
PVD_IN
31(44|60 BOOTO/PDO™ 1/10 TTa Yes -
12C1_SCL
CAN_RX
TIM4_CH3
- @) _ _
45|61 PB8 1/10 TTa Yes USARTL TX
UART5_TX
EVENTOUT
12C1_SDA
CAN_TX
- 4662 PB9™ 1/0 TTa Yes TIM4_CH4 -
UART5_RX
EVENTOUT
32(47(63 Vss s - - - -
- |48|64 VDD S - - - -
1. 1= #A, O= %, S= HH.
2. TTa: 3.3V47/#10.
3. ULIEER I EEGET A HL B F AN 5L (R E T S UL G, i1 B i 2 AN32GA32xx S A FHHI R 2610
BT AR EET,
4. Fail-safe 772484 %5 AR, 7O LA FH T, NETEHEAFHTFIEANES MITZE I LG —E R, TS
TIPS
5. X/MHTADC @ Ky HEE i, R AR % 5.14 MSPS (12Bit)
6. X/ HTADC W KM, TR AR # 4.23 MSPS (12Bit)
7. GBI ERRAAEL N S,
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Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



Nation v:“ www.nationstech.com

EIREIAN

37/77 R A 136 P42 7] Nations Technologies Inc.
ks IR L X s X IR 109 S EREAKE
B if: +86-755-86309900 % F: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



thion v:« www.nationstech.com

EIREIAN

4 S

4.1 MR

FrAERE UL, BT BRI AR AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE I, R P LS 10006072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
R ABREERIE . b oL AN B 26 R 105 (R

LEAEA R T 7 VERR P BB B G A . B BRI/ T S A B MR . RS AE =2k 134T
%g;@%ﬁﬁﬁ%%ﬁiJ%$ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁnWﬁ?ﬁﬁﬁﬁME%%ﬁ@ﬁﬁﬂ%ﬁﬁ)
4.1.2 RIBE
BrlEAS M, SR AR R T TA=25CMIVop=3.3V. IXEEHGRA MR, IUH T/ 1it15 5.
4.1.3 JL A &5
BRI, R TR AR, OUR T P B S
414 HBHEE
LB 2 A A 0 570 2 A LS

B 4-1 5| i s B %A

l—& MCU PIN
C30pFI

4.1.5 5| N\ HEE
1 B0\ L 900 5 2 14277
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ERRAR
A 4-2 5l B R
MCU PIN
4.1.6 BEETR
K 4-3 ftRTS
Backup circuit
(32KHz OSC, RTC wakeup

circuit, Backup register)
VDD i' —————————————————— 1
T |
VDD1/2/-++ Voltage ' !
Regulator : I
|
|
]/ Output 0 Core circuit i

-t Iy ..
100 nF wmmm  General 1/0 3| Logic (CI.DU’.?'gléal :
+4.7uF Port Input | afcircuit creatant |
Va > S memory) |
l
| |
Vss1/2/-+- X |
. - !
= o |

Vooa VDDA
Vrer
™ Analog Peripherals
];olnlliz — VREF+ (ADCs
. B VREF- DACs)
—— -
100 nF + 14yF
1 VssA |

JEE: HBER T g S %11 755 . VREF A #25ADC ADAC .
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B 4-4 HLILIHFEDI BT 5

4.2 TR RKBUEE

INAEZHAF RO BT i Rl I <40 f KAUE (B PR (R 4-1, K4-2, RAJ)TEME, ATRES FEEAFRA
PEHRIR o X B R R 45 HH RE AR S I B KA, FFANEIRAEBE 251 T e AF R ZhREMEIRAE IO iR . SR TARAE
BRAESAT T 2 RM SF AT FEE

41 R
ine) Ei::pa B/ME BKE LA
Vop- Vss A =E At L L (B3 VopaF1 VD)@ -0.3 4.0 v
Vi FEHE 5 O B E® Vss-0.3 Voo + 0.3
|AVoox | AT AL PR 5| TR L 22 - 50 .
| Vssx- Viss | | ANIAI 2 5] R a0 £ o 2 - 50
VespHem) ESD# A HL s (AR TY) 4,311
1. FrA B LR (Voo, Vooa) FlHE(Vss, Vssa) 5| BRI TG 26 R B4 SL ViV N I A L R 4t b
2. ViR HoRE, Bk S T R4-2,
R 4-2 B
=) #R BRKRED L: ¥4
Ivoo 223 Voo/V ooa HLE 2R 1) HL IR (HE R FLR) @ @) 200
lvss 2 Vss i 28 1 8 B IR (U H R @) 200
e AR ORI il 51 B L 1) it VEE P U 12 A
AT NOF 1) 51 L i H P iAd -12
NRST 5| JIIVE A HLL -5/0
linueing @ = N
HoAth 5] B B IR 45

1. A RIEIE(Vop, Vooa)MHL(Vss, Vssa) Gl IAZUGZE R RIS AR VRE I K St R 5t

2. HVIN>VDDHf, H—ANIEMENED; 24 VINVSS B, A—ANREENER. NI (PIN)AMES g K E, HERE
MoK,

3. RENVEANHGS TSR . 2543197,
4. RABRKHGR, FVFVoolk K 40.1Voo.

£ 4-3 B
#e Eiiip Bl BAr
Tsre fift A7 U FE -40 ~ +125 °
T K 125
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EIREAN

4.3 THeskAMt
43.1 BHTEFMS

® 4-4 BRATEM
hins S %1 B/ME BAMHE =X y2
froLk 7Y 38 AH B4 47 22 - 0 108
fecLia A # APB LI £ 4 %2 - 0 27 MHz
frcLkz A 5 AP B2} i 4 %2 - 0 54
Vb FRHE LR R - 1.8 3.6 \Y/
Vopa RS 7> A L WA EVop® A H 1.8 3.6 \
Ta SRR I (1% 7 5 7) i -40 105 ©
T 3 S Ja BRRART -40 125 C
1. FEUUE FAHE YR Voo M Vopa it B, 7F _EEATIE W EEH A, Voo VopaZ [R5 2 70 300mV 1 2 )
4.3.2 b AR TAERAF
T RAE H IS ER KPR RA4-45) IR E T IR
R 4-5 BRI H R TAE KA
s 2 %1 B/ME BAH B
Voo b FHid % R A MO T 2 Vob 20 ©
tvop ps/V
Voo B R FELYE HAL S M Voo B4 210 80 o
4.3.3 PR EALFT EB YRR B AR
TR H IS HRAKIERA-45] B AR N FIVopfit B HE NI H
K 4-6 PUHRE AL AR AR B R
i sH P 2a3 B/ME HRIE B By
PVDO _rising 2.1 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 v
PVD1._rising 2.25 2.3 2.35 Vv
PVD1_falling 2.15 2.2 2.25 Vv
PVD2_rising 2.4 2.45 2.5 Vv
PVD2_falling 2.3 2.35 2.4 v
y TR R Ko e | PVD3_rising 2.55 2.6 2.65 Vv
PVD LT 43 PVD3_falling 2.45 25 2.55 Vv
PVD4_rising 2.7 2.75 2.8 \%
PVD4_falling 2.6 2.65 2.7 \%
PVD5_rising 2.85 2.9 2.95 Vv
PVD5_falling 2.75 2.8 2.85 Vv
PVD6_rising 2.95 3 3.05 \%
PVD6_falling 2.85 2.9 2.95 Vv
Vevonyst® | PVDIR# - - 100 mvV
v PORO 1.6 1.64 1.68 Vv
BOR VDD L Hi/ i PDRO 1.58 1.62 1.66 v
a1/77 ARt H R AR Nations Technologies Inc.
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BRI
=] S %4 /ME HRIE =XE By
BEDAREY POR1 2.05 2.1 2.15 Vv
PDR1 1.95 2 2.05 v
POR2 2.25 2.3 2.35 V
PDR2 2.15 2.2 2.25 v
POR3 2.55 2.6 2.65 V
PDR3 2.45 25 2.55 v
POR4 2.85 2.9 2.95 V
PDR4 2.75 2.8 2.85 v
Trstrempo® | & A7 RFEEIT [A] - - 0.15 ms
1. H®RHRIE, ATEAEFEFE,
434 HESFEHE
FERPE H IS ER KRR A4 B AR N AVt L HLE N IR H
R4THNESEHE
P 2¥ %1 B/ ME SR BAE By
VRerINT WESEZHEE -40 'C <Ta<+105°C 1.164 1.20 1.236 \Y;
M N E S IR R,
Ts_vrefint(l) ADC E"]}Tﬁﬁé H‘T ]lﬂ ) 51 10(2) Hs

1. B AR [R] 2@ ok N A 1 2 IR TG R 2 .
2. WETHRIE, ANEAEFEFINR .
4.3.5 it e B A

HLHFE R Z M S B R ML IR, RS HME RO TIERE. RERE. V05 MMM, ™
PRI E . ARSI VOB R . B 7 AEAR % AL B DA ST ARG 45

T FEI TR, VE 44,
AAihs M A AT BT B RTEFE I A, R AAERIT — RS T A .
4.3.5.1 B KHIRHEFE

A g Ak T R A AR

B A RIVOB IEAE TR, JFEBES S RT L
B A SN TSRS, BRARRR IS

W NAEAEAE RS 00U 1] B[] 1 8 3] Bl RRA2 4T 1 e PR A 26 (0~32MHZ N R0 S 75 i A, 32~64MHzIN 1455
R, 64MHZz~96 MHzI 2545 1, 96MHz~108MHzET 344645 J& 1) .

B B HEIhEE A (s XANSEOLATE W BB RS 2R A0 BT E ).
B CYTFRAMERT: frouka = frokl4s froike = frok/2.
RA-8HRA-IH L B IS, RAKIERA-45] H B R B N Voo fit i H T R .

VppEXVss(TG 11 %K) »
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AR 4-8 BATHGUT M 2L s #E,  HOR AL EARTE N BN AT B AT

HRUEO
5 S %AF freik . E::¥iv
VDD=3.3V, Ta=105C
108MHz 13
HRERE R, A RERT
ﬁyl‘& 72MHz 9.5
@ BT 36MHz 6.4
o HOPREFR 3 108MHz 96 i
HMRET R, DG AT 7oMH 72
4k : :
36MHz 5.2
PRI B, AT 64MHz 6.0
e BT | AR 32MHz 3.8 A
(A 87 LI PERES S, SR BT 64MHz 4.0
HHME 32MHz 25
1. HZEG TGS RARE, AEAF K.
2. fERang0fEF (MR=1.1V) , fucik > 8MHzRf {fifEPLL .
3. fERanglER T (MR=1.0V) , *fucik > SMHzIf# AEPLL.
R 4-9 BEARARA T A ML B B PRV #E
HAEO
ine) ¥ & freLk n Bhr
Vop=3.3V, TA=105C
N N 108MHz 8.9
%HBHWEL gﬁbﬁﬁﬁ oMz s
HEMRARL T 36MHz 5.2
(2)
oo (RIS HL 37 R 108MHz 5.7 mA
iR e
i 72MHz 5.0
36MHz 4.0
PRI B, (ERERTA 64MHz 4.2
os® BEAR AL T HhBE 32MHz 25 A
MIBERI R | pymimtel, GG 64MHz 2.2
AR 32MHz 1.6
1. HZEE TG ROE, AEA .
2. fERangOHHX T (MR=1.1V) , %fucik > SMHzIf {FHEPLL .
3. fERanglfE:F (MR=1.0V) , Zfucik> 8MHzH i fEPLL.
4.3.5.2 BLA IR TEFE
MCUAL T ik A4
B A OGN TR, FRER R — ST L Voo Vss(TC 71 %K) -
B ARSI T OCHPIRES, BRARRRI UL .
W ARG A% 0 U 0] IR 8] 3 28 3 Bt REA8 AT 1 B PR A 22 (0~32MHz I Jy 046455 A 311, 32~64MHzINf Jy 1445
R, 64MHZz~96 MHzI 24545 1, 96MHz~108MHzHT 344645 J& 1) .
B ORI AVt L RSB TR 44
B A HE IR R (s s XS EOLITE B B B AL 2R 2 BT E) . T JE ANEIT s fecuka=FhcLk/4,

frcLko=frcLk/2, fapccLk=fhcik/4 .
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ERRAK
R 4-10 BATHST LB eI #E, R ALEARIB NS IRF7 P AT

HWRIEO
5 S %4 f - . . By
7 oL WREFESG | SREFESR
e 108MHz 115 8.4
) ]\Z_’/fT R T HNVA 7
lop®@ 7 LR AR 72MHz 8.4 6.3 mA
36MHz 5.3 43
o BT T - 64MHz 5.9 37
loo 37 HL R PR B 32MHz 33 23 mA
1. BAUERAETA=25C. Voo=3.3VH &3,
2. fERangOfEX T (MR=1.1V) , 4fucik > SMHzI i AEPLL .
3. fERanglER T (MR=1.0V) , *fucik > SMHzIf# AEPLL.
F 4-11 EEIRAR T B SL B BB R R
HWRIFO
2 L % 2 f - - Hp
(s ﬁ il oL BREFEIED | ERFEE
- . 108MHz 7.8 47
Ibo® REMRBEA FIOBE | o 72MHz 6.0 3.9 mA
JAZENN
36MHz 41 3.0
BB 10 . 64MHz 38 20
(4) A
oo 87 FL PYERES B 32MHz 23 14 mA

1. RERTETA=25C. Voo=3.3VH RS,

2. MADCIHJE I 21800, 2mA(LMSPS) A4 HL it 11 #E o 75 8 IR B, X B4 B R B 72 T J5 ADC (% B ADC_CTRL2.0NfY)
A <=3

3. fERang0RE T (MR=1.1V) , *fucik > SMHzIf# AEPLL.
4.  fERanglBE T (MR=1.0V) , fucik > SMHzIf#HAEPLL .

4.3.5.3 [RIhFEB K I THAE
Tz IR AL T BT
B A RNOS HER A TR A, JREES A ERS T B
A RSN T ORHPRAS, BRARRE BB .
R 4-12 AR T (K40 2 rL T

Voo Vss(TC %K) -

HARED
e e Es Vop=33V | Vop=33V| AL
Ta=25C | Ta=105C
oo stop|[* VU2 (STOP2) 'F| SMERIER BT, RTCIZT, SRAM2{R 60 270)
- AL FRL R £, FTAVORSRYE, MALE 56
fRR3E P9 HRCHR % #s FIMZ A T 1T 3 2.60 7.60
LA
15D STANDBY RPN (STANDBY)| AGiE  BERCIR % 43 TT 3, Bhor & 11455 2 50) 750
- NI L 3] ' :
MG Y HRCHR 35 88 AL A6 1149 X1, o 50
G H IR 45 AIRTCK 4]
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EIREAR
1 HZGEWEEERAE, AL Pk,

4.3.6 HMERET SR AR
4.3.6.1 MR IR A B IR (HSE)
TP RS S OR8N I A, BRI RN P Pl A A4 A
% 4-13 FEESPHSF P I B e (Bypass #ER)
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5 2% ¥ Jii B/ME HRIE RKE BAfL
fHse_ext FH P M0 B AT e ) 1 8 32 MHz
VHseH OSC_IN#i N\ 5| il = HL P L 0.8 Voo Vbp
VhseL | OSC_INGA B JHHE Hi F H I Vss 0.3 Voo v
tw(HsE) OSC_IN =B f A ) @ 16

ns
:““SE) OSC_IN_L-7h 5 T e fr i [)® 20
f(HSE)
DuCyse) | Hi7s 45 55 %
I OSC_INFi A FLI Vss<VIN<VDD # HA
1. HBHRE, AEAEFPIER,
B 4-5 51 EE m R SR AR B
Vhsen 90%4 A [
VhseL 10% /
t
tr(Hse) te(HsE) twse) twrse)
THSE
Thse_ext J_O‘SC_IN <1> .
external clock source
o LI-I =
4.3.6.2 SMERARER T B (LSE)
FERA G RS EOR A MR SN BRI AT, PRI IR RN B R R A R 441 56
R 4-14 fEANERF P B SR (Bypass )
viins ¥ A wME | BAME | REKE BAfr
fLse ext JH G A 4 () 0 32.768 1000 KHz
Visen OSC32_IN#f N 51 il g H-F L 0.7 Voo Voo v
ViseL OSC32_INFi A 51 AMIC L~ e Vss 200 mV
tw(LsE) OSC32_INF= B i [ D 450
ns
tr
e 0SC32_IN |- FFa} R W it ] @ 50
f(LSE)
DuCy(LSE) IE =k 30 - 70 %
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Gine) SH F ®ME | AAE | BKE B

I OSC32_INFi NI HL Vss< Vin < Vop

L HBHRIE, A .
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+ pA

Bl 4-6 S ERACTR I SR KIS -

Visen  90%
Visee 0% N /
t
trse) tiLse) tw(Lsg) twiLsg)
Tise >
f =
external clock source LSE_ext 0SC32_IN
i [T L2

A5 P — A A P B T R AR AR ) R A R I
e TR AN RN Bk (HSE) T LA — 1> 4~32MHz ) fi 1A/ B B VIR 2 F R 1R 57 4™ A o AR v ey Y 1455 B A
ST TR P R SR AN T A, B SR ARSI RIS R N T, IR R AT D L A A
SR REHEET R A A S, DA N SR RS B (RS E IR TR) . A SR AR AR TR S B (i
oo FEREAR), IEWWAHBLAOA ) R. (I BLER 2 A0 A AR IRl A B AT T8 5 U R eVt A AR

% 4-15 HSE 4~32MHz {R 28K 00

=) S8 %1 B/ME | LEUE | BXE BAr
fosc v | TR #AIH - 4 8 32 MHz
Rr J it HELRE - - 160 KQ
Vop = 3.3V, Vin = V.
i2 HSEZXZ) EE/FL o 30 pFﬁl% 5 - 15 - mA
Om P37 2 15 5 Ja ) - 10 mA/V
tsuse)® | JE BHITE] (BM R 1A) Voo 5E 1 - 3 ms

1 EIRENRFES B R B RS RS G 45
2. HBUHRIE, AEAEFE .

3. tsumseye A I A], S NERPHE REHSETT A6 &, B 215 2158 E FI8MHZYR X BUN TA] o XN HUE R A — MRTER) Sk i
PRas LIRS E], e A B A I A R TR
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Resonator with

integrated capacitor

CL1(2)

[—=g———"1 L OSC_IN fhse
I | | =) |> .

! J. | 8 MHz R Gain

I |  Resonstor control

|

= -c::@)— T R® 0sc_ouTl

1. Rexr#fl i IR RORAEDOE . BB RS I5 266

2. XFCuMICL, @UUFRMFMENFASE, FHIEFEMFEERMBARTEIRSE . B CLUMCLEAGMFINSH. St
ERE R AR EESBENCLUMCL B BH A4S . ERCLUMCLE, % REPCBHIMCUS| I H 2.

A P — A A B B T R AR AR (R S R I o
AR S SIS B (LSE) AT LA I — 132,76 8KHZ ) it 1A/ B B 1 I A4 R 9IR  # 7 2E o AR v i H A4 22

BT HIERA-16 1 51 i iy M RS e A, i

22 /N
Zih

FAVEPHAEAR BIROSE R o FENI A A, PR AN G138 L Al

IR R B FE T IR 35 A X 5 A, AR/ ISl 3 2% AT S SIS RO RGE IR 18] o A7 0 Al AR T SIR A5 (K PR AH S 5 (B

B

JERE: X FCuMC, R/ R

7

B I

FERESE), T ERARR A AL | R o (X R 38 0 R TR 25 A0 A 10 U TR )

1B RN dF K2 i s W HECUACLAE
FHIAZE. i )7 iy 7 AC L HIC Lo 9 B 1T 645 H 7 B 2592 4L
TEHZCLH F 115 : CL=Cul xCra/ (Ci+Cpo) + Cstray» ﬂ’?bcstray/% 51 I 3 25 AP CB 2P CB #H K1Y

flt: aRaER T AR R CL=6pF R 43 F H.Caray=2pF, WCL1=C1,=8pF.
R 4-16 LSE #2341 (fLse=32.768kHz) V@) ©)

S ¥ M B/ME HAE BKE Hhr
Re SR - 5 MQ
Om PRG IR IEE T - 15 - HA/V

tsuwse® | JE BN (A Voo &R E [ 2 S

1 W8 RIE, AR PR,
2. EZRARKIE TS HI .

3. tsuwserE BN IE], MR RELSETT 4RI &, L 215 BIFEE 1932, 768K HZ AR %3 Bl 1] o XN AUELRE AL — MR IE R i
PRIERAs B AR, e nT REDR] Sl A I 7 R A R T AR AL K

4. HSHEZLSESRRIELTITERE.

5. NTRIEMETARREN, SR TAER, AHLRE A Z R .
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ERRAR
Bl 4-8 f#i ] 32.768KHz A ) S Y B
MCU
Low-power
Control Amp
Re
VW
IN | 4 ouT
L L
{0t
Xtal
Cu - Cu

|
]

4.3.7 WER BT ep IR TE
T 4y R PR 2 MO P PRI R A P R TR A A R A4 A A AR B
4.3.7.1 ZENIB(MSI)RCHRZ 2%

R 4-17 MSI TR 24O

s 28 i R/AME BAE RAME | B4
Range 0 - 100 - KHz
Range 1 - 200 - KHz
Range 2 TR R ) MSI B, 1 Voo= —— o0 D
fmsi Range 3 3.3V Fll Taz 27 T M52 - 800 - KHz
Range 4 - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.96@ 44 4.1 | MHz
H%@4M
MS 3555 B BB =008 Aot | %
Atemp (MSI) @ -
R Ta=-4010 105 T - oo - %
A= 010 43%@100k 0
Avop(MSI) @ M?I R % %ﬁmz@% Range 0, V=1.8Vpp & 3.6V - 05/-15 - %
g Voo (2% 3V) Range 6, V= 1.8Vop % 3.6V - 05/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
tsu(MSN®@ | MSI I35 5 AL R [1] Range 3 /800k - 6 i Us
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - HA
Range 1 /200k - 1.2 - LA
Range 2 /400k - 1.8 - LA
Ioo(MSI) @ | MSI {E %23 Th#E Range 3 /800k - 3.2 - HA
Range 4 /1M - 6 - LA
Range 5 /2M - 9 - HA
Range 6 /4M - 16 - LA

1. VDD=33V,TA=-40~105C, [GIERE .
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ERRAR
2. RXAMmZEVGHE IR SRS R 2= .

3. HBHRIE, AEEFFIER.
4.  ZidReflow/5 R SFIEER, RKELELN2.0%.
4.3.7.2 BEANE(HSHRCIR Z 2%
# 4-18 HSI 53 R4 H 0@

e S % B/ME | HEME | BRME | A
fus) DB Vop=3.3V, Ta=25C, K5 15.843) 16@) 16.16® | MHz
Vop=3.3V, Ta = -40~105C, ) )
i 2o ] N
" Vpp=3.3V, Ta = -10~85C
5% o IR kS e N . ! ! -1 54 - (4) 0
ACChsi | HSIHR % 2% I & g 1.5 1.0 %
Vpbp=3.3V, TaA=0~70C
N . ! ! -1.24) - (4)
e 12 0.7
tsumsy | HSIRG 4% 5 Bl [A] - . . 50 us
. - 80%) 1006
loosy | HSIHRG 4 Th#E - uA
- 135(4) 1604

Vob =3.3V, Ta=-40~105C, BRAE4FHIUEA.

T RIE, AFEA .
ZidReflow/5 R AR, RS EL N+1.6%.
3 FFRR R A S AR A .

. G TR AT RRA

4.3.7.3 KEATB(LSI)RCHIRE 25

I N

R 4-19 LS| fRFGARAFHED

75 S5 A B/ME BRE | BXE L:=F VA
25°C X H#E, Voo =3.3V 38 40 42 KHz
fLsi@ B AR Vop=18V1t03.6V
oo o 30 40 60 KHz
tsuwsn@ | LSIR % J5 s TE)] - - 40 80 us
looasn® | LSHR #% Tk - - 0.12 - HA

1. Vop=3.3V, Ta=-40~105C, FRIEHFHIULH .
2. WWAHRIE, REA .

4.3.8 MARTHFEAR 3 e R FH B 6]

FRA-2051 H A eI 8] 52 7E —SBMHZKTHS I RCHR ¥ 4 (1 M i B A5 31 o i PR I 660 Y 7 P b 44 224 T )
BT E -

B STOP2E{STANDBY#Z: &P Z2RCHRE %%
W SLEEPHIEC: EFBhJRE gt N BEAR AR 2R BT 5 FH (14 A
I (PO T) A2 A5 FH P B35 B AL H e R 7 & R 4-4 1 251 A5 31
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Nation &

BERRIR
R 4-20 KT I LB [H]

] e HRE i:<N VA
twusLeep(D) M SLEEPAE X, i 10 HCLK®
twusLeep(D) M Low-Power SLEEP# =, 1 /i 10 HCLK@
twuLprUN® M Low-Power RUNZE: 3 M fit 55 ps@
twusTop2() M STOP245 =, 1 il 12

“S(Z)
twustpBY(X®) MSTANDBY 45 2 e i 50

1. WREEET [A)AI EEE MeE SE RGP R P — 4418
2. MSI=4MHzH $A5 M BRR [] o Ui SRMSITE S AAY AL, MBI [R] 2380

4.3.9 PLLARM:
Fe4-21H 4 ) B4 o FE R I0RL R0 P P S 7 4 22 4-408) S P I B 5

F4-21 PLL K%
HfE
i 2H e | smE | moeme | PR
; PLL PFD#ii A4 4 8 32 MHz
T PLL AR s 40 50 60 %
forour | PLL HHimfgh@ 32 108 MHz
tLock PLL Ready #57~15 =% Hi B[] 150 us
Jitter | RMS cycle-to-cycle jitter @108MHz® - 6 ) ps
Ipll Operating Current of PLL @108MHz VCO frequency. () - 448 - pA
1. HZGEWEIRE, AR IR,
2. TWEHEMAHIEMMECE RS, TR PLLAIA R #0425 oL _outib T RVFIEHIN
3. HRIHERIE, AEAE A,
4.3.10 FLASH it 2t
BRARRERIBYT, BT RIE S HUR T TA = -40-105C A4 5],
R 4-22 INTEFE R Rt
ine) S M RAME® | BBEO | BRED| B
tprog | 320LHIGmAET [F] Ta=-40~105C } 100 . us
tERASE ﬁ(ZK?iﬁ)}%K/{EH?} I\ETJ TA =- 40 -~ 105 aC - 2 20 ms
tve B PRI ] Ta=-40~105C . . 100 ms
A, fiok = 108MHz,
AN 1, Voo = 3.3V ) ; 342 mA
B, fuck = 108MHz, i ) 6.5
Iop fHk F LA Vop = 3.3V ' mA
BRI, frok = 108MHz, ) ] 45
Vpp = 3.3V ’ mA
P/ B, Vop = 3.3~3.6V - - 0.035
Vprog | gmFEHE - 1.8 - 36 vV

1 W8 RIE, AR .
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ERRAR
R 4-23 INIFFF AR 857 i OB R SHRR
s 23 %A B/MED L 174
Nenp Hiw(E: EBESRE) Ta = -40~105TELNT) 100 Kcycle
10 keycle® at TA=85<C 30
trReT YRR AR 10 keycle® at Ta = 105<C 20 Years
10 keycle® at Ta=125<T 10

1 HGEEEERIE, AEE Pl
2. fEBAEEIEHE NETIEAS

4.3.11 4%t B KAE (S BURTHE)

FF =AAREFMERESD, LU), {8 4R B0 738, 6hes Bk A7 5 B I DLk 52 e 14 He S RBUR P T 1)
PERE

B L (ESD)

LSO (— AN IE KPR AR S TRTRE — DB 5 — AN S A kR ) it on B BB BE s IR 51, RN A B
HJR G (3x (n+1) ARSI H K. ANMRFF S MIL-STD-883K Method 3015.9/ ESDA/JEDEC JS -002-201845
Y.

& 4-24 ESD 4% B KA
Giaes ¥ *M KA | BAEO | B
Vesowem | i b R (AR ;'[éjé:l:r/lzli-csc'I"D-SSSK Method 3015.9 2 4000
v
Vesoeom) | i U LR (Fe B AR ;’[é’i\%:gégsjEDEc JS -002-2018 I 1000
1L HEGAWEEREE, REEM R,
Bt
T VSRR RE, T EAES R M EEAT 2 ELAMW R S AR A
B BRSSO R R
B 7ERANME . AT E O T I BTN
X ANMRRTF A JEDECTSEAE i F AR Bibr e .
& 4-25 A EURML:
Giass ¥ * et
TaW = +85 T, FfEIEDECT8E
U At Ta® =+25 T, & IEDECT8E KA
1. &R TR PR G A .
2. EHTFRZATIIRA .
4.3.12 1/O%5 etk
piLEE TN Tk
BRAEREAIEI, RN S EOR AL R A-AR) SR A AR ] T 11O 1 #R 2 A A CMOSHITTL.
51/77 R AR5 PR 2> 7] Nations Technologies Inc.
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EREAR
* 4-26 1/0 B0
5 B4 %M B/ME HAE | BKE | B
Vi N L L TTLY Vss - 0.8
ViH PN e 2 Vb v
Vi PN eV A - Vss B 0.35Vop
- CMOSi 1
ViH PN e 0.65Vob - Vop
Vhys it 2 AR il R 2 B R AR () ) - 0.1 - - \%
. R o Vop =3.3V/2.5V 0.2 - -
Vhys it 2 ARl R 2 B AR () ) \Y;
Vpp =1.8V 0.1Vop - -
, . Vpp = Maximum -
SO L@ v .
likg IR IR Veap = 0iVean = Voo 1 +1 pA
Vpoo=0, Vpap =3.63V -
Ilkg fail-safe iﬁ)\i}% EEYEG) Ez -1 +1 ]yLA
VDD < Vpap
Vop = 3.3V, Vin = Vss 90 - 170(190()
Rpu 59 E ¥ AL H @ Vop =2.5V, VIN = Vss 95 - 310 KQ
Vop = 1.8V, VinN = Vss 135 - 500
Vob = 3.3V, Vin = Vob 75(90) - 235(200()
Rep 55 T A R AL FE @ Vop = 2.5V, Vin = Vop 85 - 315 KQ
Vop = 1.8V, Vin = Vob 120 - 495
Cio 1/OT| I i 2% - - 5 - pF

1 MR R B T R LR . LR VRS BARE, AAEERE IR
2. WNHLEAEAR S| BIAE RIA HLIAEIE, NI R AT A T AR L
3. A Ffail-safeIGPIOfIFEPD14. PD15. PAll. PA12. PA4. PB2.
4. FROAIR R BB B — A AT SR PMOS/INMOS S i .
5. T PR PR LUS AR A o
6. &M TFRZRTHINA
7. EFT PR FRR LLS PR A
B A 11O B 2 CMOSHITTLAR S (A FRHAFBLE), e S E T 2H0™ K CMOS L2 ETTLS 4L
® X TVIH:

- VDDZ A T[1.8V~3.08V]; i HHCMOSHFAEHASTTL.

-WIRVDD2 /1 T[3.08V~3.60V]; i FHTTLHFHE(H AL 5 CMOS.
® X TVIL:

-WIRVDD A T [1.8V~2.28V];: i FITTLAR4:(H 4,4 CMOS.

W VDDAE AT [2.28V~3.60V]; 1 FHCMOSHHEEM S TTL.
S OBl B
GPIOCHE FH 4 A/t i 1) AT AR UL 4 H 22 38 +-12mA L o 6 R b, /O 510 AR B 0 T (R UK 5
HL IR AN I 4. 2715 T 25 HH AR 400 e K BIUE {8

o e
BRAERR R, R4-28%1 Y 12 B0 il A BE IR BE A Voo it L HLU S 77 5 R 4-4R SR HHI A 1. i 1/ Ol
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. lon®, lo®, lon®, lo®, lon®, loL®, -
Drive cl
eclass | =33V Vpp=3.3V Vpp=2.5V Vor=2.5V | Voo=18V | Vo=tV | T
2 2 2 -15 15 1.2 1.2 mA
4 -4 4 -3 3 25 25 mA
8 -8 8 -7 7 -5 5 mA
12 12 12 -11 11 75 75 mA
Lo BRI, R
2 4-28 My B R
Zias] B %M B/AME BRAE |
Vop =33V,
lo.®=2mA, 4mA, 8mA, and 12mA Vs 0.4
» o Vob =25V,
Vo ® Ay lo.®=1.5mA, 3mA, 7mA, and 11mA Vs 0.4
Vop=18V, *
lo.®=1.2mA, 2.5mA,5mA, and 7.5mA Vs 0.2* Voo v
Vop=3.3V, 94 v
lon®=-2mA, -4mA, -8mA, and -12mA : po
AL e S Vop=25V,
Vou® i P lon®= -1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vop =18V, *
lon®=-1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo

1o AR o AR AR e 4-2 7P 25 HH I A B KBTUE AR, (RIS o FX) R R (BT AT L/OBAIA 422 1l ) A e L v o
2. A I Lo b UG £ R e 4-2 0 4 IR B KAUE AR, RIS Do KA (BT A5 1O BAIAN 42 il ) AN B i Ivoo »
3. KbrEsbag R 4-27.

N AR

by N R SRRV A E SOMIEUE 7E [R14-9 71 224-29%5 H

BRAFREA UL, 2R4-2051 HY (1) S0 A P AR BEAN kvl IR A5 45 R 4-4 1) 26 1HI A 21

£ 4-29 N5 AT WD
CRODE I | s 5% bt BME | ROk | R
CL = 5pF, Vop = 3.3V - 75
fmaxqoyout =N ESC CL =5pF, Vop = 2.5V - 50 MHz
CL = 5pF, Vop = 1.8V - 30
N CL = 5pF, Vop = 3.3V - 3.66
00 tiojout it AR CL = 5pF, Voo = 25V - 4.72 ns
(2mA) (Atopad) CL = 5pF, Voo = 1.8V - 712
CL =50fF, Vop = 2.97V,
. BN FERS Voobo = 0.81V ) 19
oy (pad to YY) Input characteristics at 1.8V ' ns
and 2.5V are derated
CL = 10pF, Vop = 3.3V 90
Frnax(ioyout I KAHR@ CL = 10pF, Vop = 2.5V - 60 MHz
CL =10pF, Voo =1.8V 40
"~ CL = 10pF, Voo = 3.3V 3.5
10 taoyout fith Y C. = 10pF, Vpp = 2.5V - 45
(4mA) (A to pad) CL = 10pF, Viop = 1.8V 6.74
CL = 50fF, Voo = 2.97V, ns
o B N ZE I Voop = 0.81V i 1
(1oxn (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
01 fmax(10)out CL = 20pF, Vop = 3.3V - 75 MHz
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EIREA

GPIOX DSDSYLOL | g 2% HfF BME | Bkl | W4
8mA — CL = 20pF, Vbp = 2.5V 50
emA BIIHE ct = ZOEF, vii =18V 30
. CL = 20pF, Voo = 3.3V 3.42
tiojout ii?ﬁaﬁj Ci = 20pF, Voo = 2.5V - 473
(A to pad) Ci = 20pF, Voo = 1.8V 6.53
CL =50fF, Vpp = 2.97V, ns
. i NIE B Voop = 0.81V ) 12
(1) (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Vop = 3.3V - 75
fmax(lo)out E%j(iﬁ%m CL= 30pF, Vop = 2.5V - 50 MHz
CL = 30pF, Vop = 1.8V - 30
1 CL = 30pF, Vop = 3.3V - 3.34
Y SE — _
(lZmA) t(IO)out (A to pad) CL= 3pF, Vpop = 2.5V - 4.26
CL = 3pF, Voo = 1.8V - 6.34 o
CL =50fF, Vop = 2.97V,
. B N ZER Voop = 0.81V i 12
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated

1. 1O M HIIKZ e 77 7T LLisid GPIOx_DS.DSy[1:0]AC & - 2 WIN32G432H 7 F- M A 2 GPIO 1 K3 e /7 BC & A7 A7 2% [ 15t
8

2. EKIEAEEA-9E L.
4-9 i N AT TRAF I AE

90|% 10%
I I

EXTERNAL OUTPUT on
CL

I
I
I
I
I
I
I
¢ tr(IO)out I|
I

| tf0oout |
| |

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”

4.3.13 NRST5| jiljta:

NRST 5| I ARG LR i FH, Reu(Z M.3R4-26). BRARKFHIVEN, K4-3071 H 192 o 8 FIA SR LAt e
LR AT A R A-A I R AR 5.
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EREAR
2 4-30 NRST 3| et
5 2 %AF B/ME HRIfH BAME | B
Vop =33V Vss - 0.8
Vienrsny® | NRSTHi (K HLF HLE
Vop =18V Vss - 0.3* VDD v
N Vop =3.3V 2 - VDD
Vinnrsn® | NRSTHiA 1 B L&
Vop =18V 0.7*VvDD - VDD
e . - Vop =33V 200 - - mvV
Vhys(NRST) NRST it 25 4 ik 2 4% H AR e
Vop=18V 0.1*vDD - - \Y
Reu EE st v VN ELS Voo =33V 30 50 70 KQ
Venrst)® NRST4ir A JE 3 ik - - - 100 ns
Vnenrsty® | NRSTH A AESER: bk - 300 - - ns
1. BWIHRE, AEAFEHINER.
2. bR AR A B F B A B — AN AT IO IPMOS L. X MPMON/NMOST 1 HBEAR /N (£ 15 10%) -
&l 4-10 B NRST 5| 4"
VDD
External reset circuit® Reu
II _____ _:NRST(Z:: E | Filer Internal reset
|
: l J— I 1uF
| 1u
[ I |
1. BN TREFAEEN.
2. HPAURIENRST 5] B A BE ISR T F4-30F 71 U B K Viunrsy A T, BB IIMCUARBEIS B A .
4.3.14 TIMSE B 83 F1E | THdetE
#4-31, F4-32. RKA-33F|HISEHBHRIE
Ao N 2 DhRE S I H bR FNIER . AR Bl . PWME )RR, 2 1T,
£ 4-31 TIM1/8 e it
#e SH %A B/ ME BAE BAr
NN - 1 - t
tesrivy [N 2840 I 1] THMELE
fTIMCLK =108MHz 9.259 - ns
- 0 f /2 MH
fexr  [CHLECHAIE I 25N b i TIveLK :
fTIMCLK =108MHz 0 54 MHz
Restim TE I 80 HER - - 16 bits
t MR T A BIET, 1647 T AR B - 1 65536 trimeLk
COUNTER . ~
Jil frimeLk = 108MHz 0.009259 606.814815 us
- - 65536x65536 t
tmax_count  [CORTATRERITTEX X TIMCLK
fTIMCLK =108MHz - 39.768 S
55 /77 ARt H R AR Nations Technologies Inc.
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EREAR
& 4-32 TIM2/3/4/516/7/9 4514
5 B4 %AF B/ME BXE E::¥iv
. N - 1 - t
tres(TIM) EH%&%##HIEJ TIMCLK
fTIMCLK: 54MHz 18.519 - ns
N - 0 f /2 MHz
fexr CHLZE CHA T i 3 AM i B TIMCLK
frimeLk = 54MHz 0 27 MHz
Restim REINE s 2 - - 16 bits
t MIER T WEET BT, 16011 i A - 1 65536 trimeLk
COUNTER - —
fii 341 frimeLk = 54MHz 0.0185185 1213.62963 us
L - - 65536x65536 t
tmax count  [ERK AT RERITTEL TIMCLK
leMCLK: 54MHz - 79.536 S
%= 4-33 LPTIMER %t
w5 S5 %A B/ME BXE LA
NN - 1 - t
tres(LPTIM) T8 I 2% 73 PR [ LPTIMCLK
fLpmiveLk = 27MHz 37.037 - ns
N o - 0 27 MHz
fexr IN2FHOUTH) 5E I 35 A MBI e i e
fLPTIMCLK: 27MHz 0 27 MHz
ResLpTIM TE I 28 0 HE R - - 16 bits
¢ MIEFE T TR, 1647 T ARSI B - 1 65536 tLpTIMCLK
COUNTER = 44
i fiomvek=27MHz | 0037037 |  2427.25926 us
L - - 65536x65536 | t
tmax_count BRI BERITHEL LPTIMCLK
femimeLk = 27MHz - 159.073 S

% 4-34 IWDG B ARB/ N EBALIF[E (LSI = 40kHz)

@) . 1) .
FAH | IWDG_PREDIV.PD[2:0] B/ME IWDG__RELV.REL[ll.O] BRE IWD_G_RELV.REL[ll.O] e
=0 = OXFFF
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
/32 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
FHTHRAIE, ASEAE = Fillat
£ 4-35 WWDG B KFIE/ M B AEH (APB1 PCLKL = 27MHz)
W | WWDG_CFG.TIMERB B/MEOWWDG_CFG.W[13:0]= | BAMEOWWDG_CFG.W[13:0] = i
[2:0] OX3F OX3FFF
il 00 0.152 9.71
2 01 0.303 19.42 ms
3 10 0.607 38.84
56 /77 ARt H R AR Nations Technologies Inc.
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EREAR
WWDG_CFG.TIMERB | &/MEOWWDG_CFG.W[13:0]= | &EAEOWWDG_CFG.W[13:0] = ,
B [2:0] 0x3F O0X3FFF A
/4 11 1.214 77.67

1. HETHRUE, AEAF P
4.3.15 IPCEOSH
Bl I, F64-3651 H BB FI R R, focuaZE RV oo/t L HL K 74 4 224~ 1) 2% fH 1 e 7 5]

N32G432;~ i I 12CHe A FF A A AEIPCEAS M, (EA W FRE]: SDAFISCLA Z“E IR G, MECE N
Himfn e, 725 Voo 2 [A FIPMOSE # <41, (HAWSRIFLE .

12CH I RFES I T384-36, A %M A\t B I DI RE 51 I(SDARMISCL) IRFIE G, & WY

* 4-36 12C O
ﬁqﬁ 1)) HLE 1)) &+ 1) .
o - R PRIEAR R P+ sy
=GN B®K =GN BK =UN BK
fscL 12C B 4% 0.0 100 0 400 0 1000 KHz
th(sTa) FF a6 26 AF LR FR I 8] 4.0 - 0.6 - 0.26 - us
twscLy SCL B 8 i ] 4.7 - 1.3 - 0.5 - us
tw(scLr) SCL i} i bk (8] 4.0 - 0.6 - 0.26 - us
tsu(sTaA) T AR A LI (R 47 - 0.6 - 0.26 - us
thispa) SDA H(Hf PR e 1) - 34 - 0.9 - 0.4 us
tsuspa) SDA 7 37 [ 250.0 - 100 - 50 - ns
t i
tr‘(zDA)) SDA #1 SCL L7+ i) - 1000 | 20+0.1Ch 300 - 120 ns
r(SCL;
tispa) W |
tioon SDA Fll SCL F [} [a] - 300 20+0.1Cb 300 - 120 ns
tsy(sT0) {5 1 25 S ) 4.0 - 0.6 - 0.26 - us
15 1A BT USRI
tu(sTo: A 4.7 - 1. - . -
W(STO:STA) ) 3 0.5 us
Cb AR 13K - 400 - 400 - 100 pf
tu(spA) B A SO 1) - 3.45 - 0.9 - 0.45 us
tv (ACK) LA 2K TR - 3.45 - 0.9 - 0.45 us
1. HEWHRIE, AEA IR,
2. RNIERWRERRI2CH R AR, fecuki bR T2MHz, Ail BIPCE R RN 2CH) 5 R, froLka K T4MHz.
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BRI
A 4-11 12C BT TR T AP & B kO
VDD VDD
4.7KQ® TKQ®

4. 7KQ 10000
1°C Bus SDA
SCL

100Q®

Repeated start condition

Lu(sta) \‘—

Start condition

SDA —\/ > Start)/condition
|- - LAY
—>— -ty e -—
tispa) COA ot tsuispA) St tsusTASTO)
thsTa) o oA op
- i— < Jhw(SCKH) mE condition
SCL \ / /7 \ [~ T\ /_ T
t — t tsu(sto)
W(SCKL) (> r(SCK)—>; it— —p-——1fsck) - -

1. & S&BEECMOSH A 0.3Vopfl0.7Vop.

2. L BH RS S T 12CE FL

3. ABELE B T S BR A, T DR AT, (S SR,
4.3.16 SPI/12S$E O 4%

BRI VERT, 34-3751 i KISPIZ # M1 324-3851 L K IZS S HUR M AR IR BE , fecuodMZ AV oo fi i FE IS AT
B RA-AR RN EATH

A b N 2 Thfg 51 BI(SPIFFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)fH: IV, 2 W17,
# 4-37 SPI §&HE@

S ZH A B/AME BAE |HAr
fscik AL . 27
0 5% MHz
teserk) SPIR E A N5 - 27
trscLk) . o
tiscLk) SPIF B EFHRUN RIS 1a) | Si#HI%: C = 30pF - 8 ns
DUCy(SCK) | SPIMAR AT 525t SPIMAE T 45 55 %
tsunss) NSS 7 [ M Atpcik ns
thinss)® NSSEREE ] MR 2tpcLk ns
tw (1) L ‘
e | SCLK A it 4] EX. L.y theLk treLk +2 | NS
W(SCLKL)
® R SPI1 6.2
tsumi) . N L T
(& TPNE VA g SPI2 5 ns
tsusn® AR SPI1 6.3
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EREIR
SPI2 3 -
t (€ FAER 5 -
o e N = ns
thesn® A 5.2 -
taso)D@ SO U 1] B () MAER, fecLk = 20MHz 0 3trcLk ns
tais(so) V@ i fn v 22 ] AL 2 10 ns
SPI1 - 20
tvso)® M (EREILIF 2 J5) p—
- 17
R A R [ -~ - ns
tvmoy® FHAEREILI 2 )F)
SPI2 - 4
thso)® MR (B IA 2 J5) 6.2 -
¥ i AR RIS ) - PR ns
boio® | DR R T (L 2 ) 1 :

BT RIE, Al .

TR /IMB R RS L R dme /NN TR i KB s IE A R AT HCHE 10 i R[]

MBS R R BN ), O E R R U 40 B T B A I i oK I TR
B 4-12 SP1 1 B - MR AT CLKPHA=0

CLKPHA=0
NSS input |
p \ / f
: tunss) | te(seL) o / | thinss) I I
& — »| » : ; I
[~ T N\ | |
_ |
CLKPOL=0 I : tw(SCLKH) | | : | |
I tweciky | T
I | I I
| J :
I |
CLKPOL=1 | ! Y ' | |
| taso) I tyso) I thso) | M tais(so)
. |
| H(SCLK)

trscLky |

X /
MSB out ><j Bit 6~1 out// LSB out >7
/
MSB in E>< Bit6~1ir// >< LSB in XZHHNHHHH

< thesi) N
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EREAR
B 4-13 SPI I3 Bl - EAT CLKPHA=1()
CLKPHA=1

NSS input \ /, /I

I LoscLk /7 |

I tunss) < el g | m |

| { I | |
CLKPOL=0 | ! l

| | bwsckry | | | I |

I I twscrky I I : I I

| e | I A |

| |
CLKPOL=1 | / | | W tsei .

| taso) | It X e | | tiscii dis(SO)

: ! N / / 3 ' |
: ¢ / 7 !
MISO output —— >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesiy : | thest
<« > > /7

s TN oo s’ X (I

1. ESEEAECMOSHF: 0.3Vop#0.7Vop.

Bl 4-14 SP1 17 B-E O

NSS input ///

te(scLy

CLKPHA=0 : !
CLKPOL=0 | |
| | |
I [ | I
CLKPHA=0 : ' '
CLKPOL=1 : |
| |
CLKPHA=1
CLKPOL=0
|
CLKPHA=1 I tiscLk)
CLKPOL=1 | ook
1. | W(SCLKH) | | ( )

I |
| | :
> ! :‘ twscikn | , |
MISO input //////////// : MSB in : E>< /Bit6~1in : >< LSB in X?HHHHH
——+— !
thovyy | , :
T 77 X
MOSI output >< MSBout | >G Bit 6~1 out : E>< LSB out ><
|
> o>
tymo) thvo)
1. MEAKEECMOSH: 0.3VopHl0.7Vop.
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BERRIR
% 4-38 12S 10
&5 e 21 %AF BME | BRKE | B
DUCY(SCK) | 254 5 25 1, 12S AR 5 30 70 %
feik F (32 bit) . 64*Fs® w
2GHs 2R z
Wterr IZSIv] 7% (32 bit) - 64*Fs(®
tr(cLK) 128 B L FHAT R RIS | ik CL = 50pF - 8
o - 1251 53 i
tyws) @ WSH R 8] AR
12S2 5 -
thews)® WSTREFIN (7] FAEA 0 -
N - 1251 55 i
tsu(WS) @ WS@EHUL IEﬂ H\*ﬁﬁ
12S2 5 -
‘ - 1251 7 i
thows)® WSLRIEI [A] AT
12S2 3.6 -
tw (6] . 312.5 -
e CLK & FIME (i 7] TR, feek = 16MHz, 4% 48kHz
tweLky® 345 -
1251 6.5 -
su @ F s 5
tsu(sD_MR) EHEUEE 1252 5 N
EAETE PN VA | 1281 25 -
tsuisp_sr)® A
12S2 2.5 -
ns
12S1 4.4 -
thisp_mr)D@ TR
12S2 5.2 -
B N AR FR I (8]
12S1 45 -
thsp_sr)M@ MAR L
1252 5.2 -
12S1 - 22
tvsp_snW@ | Hh i H A R (] MR IR REILIEZ R)
12S2 - 22
Ny N N 2 P 1251 4 b
thsp_smy® Bt ORI (8] MR AEZR (T REILIR 2 R) 752 2
12S1 - 5.6
tuso_mm @@ | Brdnda A R TE) FREREERRILIFEZG)
12S2 - 45
thsovm® | HdE 4 H AR R ) FRAEB/UREIALTZ)E) 0.5 -
W RIE, AFEAF .
AT focks BIUT, W0 Rfck=16MHz, | TecLk=1/fpcLk=125ns,
AR FEIER o
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EREAR
A 4-15 125 BRI e B (ORI Has) @
B tecLiy R
), i
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkh) | twelky) : : . thws)
| ' | | (I
WS input | |
- \'\ : : I T /// L/ tyso_sm
tsuws) ¢ > | | V(ST_ST) , ! >
} | -
. . ) | . // . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISD_SR)| thsp_sR) \
—rle—
I | L -
SD receive >< Last bit receive® >< MSB receive >< //Bit n receive >< Last bit
receive
1. & AR EECMOSHE: 0.3VooH0.7Vop.
2. BT RIBARAL AR . TR AN Z AT XA S AL [ R IR R
4-16 125 ERET 7 B (CFE )@
| tecLk) | trcLk) trcLk)
< > He—
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
I | I ' 1 I
v(WS) | tweikn) | twetky | | .th(WS)
Y et s
WS input [ [ | |
- I AR,
| | : V(SE MT) ! h(SD_MT)
i ' 7 Tastoi
SD transmit >< Last bit transmit® >< IMSB transmit >< / Bit n transmit >< ast br
| transmit
, tsu(SD_Md) thsomR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< //Bit N receive >< Last bit
receive
1. WESREACMOSH: 0.3VopH0.7Vop.
2. AT ARSI RIE W . AEBE— AT TR A XA SR AR AT 1 R L
4.3.17 USBE: Ot
USB (4id) #2112 iEid USB-IF AiE.
& 4-39 USB Jg Bl a]
w5 B BAE By
tstarTur® USBI§ & 28 5 sl s [a] 1 us
1. HBEHRIE, AEA RN,
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ERREAK
% 4-40 USB B ifi%E
we | Y S gim” | mxem® | ##
LPNGERE
VoD USBTLEHLE® - 3.0® 3.6 \VJ
Vol EI N RBE | (USBDPFIUSBDM) 0.2
Vem® Z 5w RS Ya £, VDI 0.8 2.5 \4
Vse® Huty USRI - 1.3 2.0
i H L
VoL FpA K T 1.5KQ RL#E3.6V0O - 0.3 v
VoH FpA T T 15KQ RL#EVss® 2.8 3.6
1. FrfaEENEE TR &
2. USBL{EHLJE N3.0~3.6V, LIFZAUSB2.04 5 /S MIE .
3. N32G432 &= i AE2. 7V A LRIE IER K USBINRE, T/ B#A%2.7-3.0V HEL I 3 B P9 1) B S s
4, hZEEREAE, AEA N,
5. RUEEREFIUSBIKEH 2 ) 11 %k .
B 4-17 USB BT F: 52 UEIEME 5 B9 _E TR F i e
Differential data line Intersection
P d I S
Vss +H : :
SHe PHe
tf t1‘
£ 4-41 A58 USB SR
%e BH ? 203 g | Brm® | M
tr b F s} ] @) CL < 50pF 4 20 ns
tr TR [ @ CL < 50pF 4 20 ns
tm TR B TR PGS tr/ te 90 111.1 %
1. HEEHRE, REA PR,
2. 10%Z(90% MM EHIEE T . FHAEEIES WUSBHINLHTE (2.060

4.3.18 3% IR 4% (CAN) B O Rt
A e N 2 hRe 51 IEI(CAN_TXHMICAN_RX) 4R E1E

4.3.19 12 BEE e 23 (ADC) RS 28

Z 1T,

)

BRARRFIUEN, R4A-42(0 S HOE MR G RA-AN A TR . fucL R AV opa it L B T 2

VERE: R L BT — KM

F 4-42 ADC 4%
S BH %A R/ME HRUE | BXME | Bfr
Vopa | HEHHLE 4N iUk 1.8 36 \%
Vieers | IESFHHIE - 1.8 Voba \%
fapc ADCH] £ i - 72 MHz
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ERRA

#we 2 &AF B/ME WmAEME | BAE | B
332 12bit 0.01 - 5.14 MHz
£ ek 7392 10bit 0.012 - 6 MHz

s " =P
/7 32 8hit 0.014 - 7.2 MHz
733 % 6bit 0.0175 - 9 MHz

- O(VSSAEEVREF_

Vain et i R YE @ - T F ) ) VRer+ Y,
Rapc® | SREEFFFRHLIH (PRI i - - 0.2 KQ
Rapc® KREFF I L BH (LB EDED - - 0.5 KQ
Capc® | PIFBRAEFIREF A - - 5 - pF
SNDR | fEHk E R - - 65 - dBFS

Teal 1 B[] - 82 1/fapc

fapc = 72 MHz (R E1H) 0.0208 - 8.35
tsD SZREFI
s SRR ] faoc = 72 MHz(1E ) 0.0625 : gas |
. . DL E 15 - 601.5

Ts® PRIk oA 5 - S0L5 1/fapc

tstag® | b HLE(E] - 6 10 20 us
teony @O SR AT ) (L SR A s - 8~614 (CRFE Ts +HiZH B P
[A]) 6.5/8.5/10.5/12.5) ADC

1. HRIHRIE, AEAEH I,
2. Veer+fE N EFEEEEIVopa, Vrer7E N EERZEIVssao
3. R S LR SR B 2 3 Lfanc
AL HRRanA

Ts _R
fapc X Capc X In(2N+2) ~ 7APC

FR A (2 RO T g SR RAMBIAT, 1R ZE T LN T1/4 LSB. HHIN=12(R7m 1247070 H5) o

Ramn <
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BERRIR
2 4-43 ADC KFERHI(L) (2)
B/ RAERT [H] B/ AL [H]
WA DR Rin (kQ) H) 3 BY(E A DR Rin (kQ) H) e RUAE
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
0.1 14 0.1 23
02 20 0.2 30
05 38 05 48
L SUSERE 12-bit 1 64 (E3US TR 12-bit 1 77
5 276 5 310
10 543 10 607
20 1082 20 1207
50 2788 50 3144
100 6162 100 8244
0 10 0 17
0.05 11 0.05 18
0.1 13 0.1 20
0.2 17 0.2 25
05 32 05 40
L SUSERE] 10-bit 1 54 (ESUS TGS 10-bit 1 64
5 229 5 257
10 448 10 499
20 888 20 983
50 2223 50 2457
100 4500 100 5001
0 9 0 14
0.05 10 0.05 16
0.1 11 0.1 17
0.2 14 0.2 21
05 26 05 33
SUSEERE 8-bit 1 43 (E3CSERES 8-bit 1 52
5 183 5 206
10 358 10 399
20 707 20 783
50 1759 50 1941
100 3523 100 3887
0 8 0 12
0.05 8 0.05 13
0.1 9 0.1 14
0.2 12 0.2 17
05 20 05 25
PRHE TE 6-bit 1 33 e IE 6-bit 1 40
5 138 5 156
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894

1 W8 RIE, AR .
2. WIAUERAETA=25C. Vpo=3.3VHIIRTFH.
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E R
R 4-44 ADC & 5 H R IR KO

%e B PR A | gam® | B

ET Litiga® fucLk = 72 MHz, +.3 -

EO 4 \c1 32 (5) fabc = 72 MHz, sample Rate = 1.75m SPS, + i}
i V2 Vooa=3.3V, Ta= 25 T LSB

ED T Atk R 2 R ADC s Tl E 4.7 -

NN VRrer+ = VbDa
EL Ay R kiR 2 +.8 -

ADCH] ELUE FERUE 2 AR 201 A R J5 DR A

ADCHEFE 5 IR FREN BRI IG5 B S AE AR T AR AE A BN 518 L NS il AT, RN IR 2 (B 8 B 5 — A
B S IEAE AT BRI I o S AR P RE 26 S RN R AR R AOL S R L, (51 - b 2z 18]) 38— 1 oy
R

EAEN IR R B AT 2 4-290 25 H ) inoeing FTZLinoeing T8 BBl 2 Y, AN 252 ADCFS £
2R G PPl 45 RARE, AL IR
W RIE, AR FlR .

F 4-18 ADC KR

4095 —
4094 —

4093 —

[1LSBIDEAL = Ve or Vooa

2056 Z096-—Determined by package]

T N

y

) An example of an actual ADC
conversion curve
(2) Ideal conversion curve

) The actual conversion endpoint
line
Synthesis error: the maximum
gt deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between

Eg the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the

Ec last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the

gp difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

y

IIIIIII/ IIIIII:

/ / 4093 4094 4095 4096

VpbA

Integral linear error: the maximum
EL deviation between the actual
conversion curve and the terminal line
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BERRIR
[ 4-19 £ ADC $1&! s
Sample and hold ADC
converter
1
Ra @ AINX Rapc®

[} " | 12bit

J COﬂVIetseI'
Crarasitic
2 T A . o

i

1.  HKRans RaocHCancHIFEH, S 0.3R4-42,

2. Cparasitic7~PCB(H5 /R4 FPCBAT J5 Jit S AH 5%) 5 R4 37 A2 AR (R 2 TpF) « BBOK ) CparasiticKUE ¥ PR IR RS L
R B IR I Maoc .

7R ADCHEZEILFIA LT T-0.2V

PCBRIHEW

HLR ) 25 R 202 1 P 4-20 3845 . [ TR I 10nF L A 2 B R (U IR ), BT R AT REHM S I MCU
A[_‘\

B 4-20 fLH HIERISE IR AL (Vrer+5 Vooa HHIE)

:I Voba/Vrer+ Y

[

1uF//10nF = VbDpA

M Vssa/Vrer- Y
; :

1. Vrer+MVrer- 35 VDDAFIVSSAH I .

4320 NEZ2EIE (Vrersurr) HASH
FrAE RN AV, RA-A5SHGRAH TG RAATBIFAF AR . fucud R IV ppa HEL YR HLE D215 31,
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BERRAK
R 4-45 Vrersurr f71E
#E 24 M BME | HEUE | BOKME | B4
Vbba SRS IEH R 2.4 - 3.6 \%
VREFBUF_OUT 2 i R IEHR - 2.048 - \Y
IooA % H Vooa 1 Vrersur W #E lioad = 0 pA - 600 - nA
tstarT™®) JE B IA] - 1 - - us

1. HETHRIE, AEAFE PRI
4321 126 DACHES S
Bl A I, 4-461K1 5 HU i FI T G e A-AH0 2 AF EIFRBEREE | fucLicZE RV poa P 5 FBL P W 4551

3 4-46 DAC $5H®
Cias) 2% BME | EME | BKME | AL R
Vooa | HRADL IR L 2.4 - 3.6 \Y;
Veere | ZHFHIE 2.4 - 3.6 \% VRer+ A AIH 2 /N T Vopa
Vssa B2k 0 - 0 \%
RL SR PPASFT I I 1 Sk B 5 - - KQ | DAC_OUTAHIVssax [H] BI#5 /N 51 5 L P
o Uik Rk - - 50 pF | DAC_OUT3S| I L KA
7E TAERU T IDACHE . .
| A | oz .
o JH#E (VDDA +VReF+) 425 600 . =8 i 40x800
1E R PR T DACH it Pk
| - A |
| gy FE(VODA+VREF+) 5 350 " %E
2 1 5 P (33 ]
DAC_OUT DAC_OUTHiJE \/SS+1LSB
L 45 T iR OKIIDACH H #5 E
e/ LR A AT TF IR 3 1 0.2 . - M Vrers=3.6V XFRLT 12 R AKfE
DAC_OUT H#JE ' VvV | OXOE0~OXF1C,
2 1 B2 P IS5 £ - ] VREF+ - HVrer+=2.4V XN 12 A AEE
DAC_OUT] DAC_OUTH & 5LsB 0x155~0XEAB.
IS 2% (RS ¥ T IR i
DAC_OUT HiJE VREF+-0.2
HOnE|35 kS
DNL (P ELLANRD Z [ 22 - 12 - LsB | DACHLE Jy12fi
)
Fardett (ARRS 1 Ak
wEH S5 i A REZ T8
INL | 225, E4URS 0 AifefE— 4 - + - LSB | pach: = 12
1R 4095 2 [F1 221 EL 2% HEH Jo2t
i)
AR 2= - +5 - mV | DACHEZ & ~12{
ik | (FRES(0x800)ALF I EAE 5
PLARME 2 (A 22 57 - +8 - LSB | 4Vrer+H3.6VIf, DACH & N12f1
=VREF+/2)
I 5 R 22 R - #.5 - % DACHZ & 1241
S o 0 | e T s | KOR GUSHE SATER
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ERRAK
5 BH| B/ME | BBUE | BKME | B VEfR
Fa g il [a]
(R 4 DAC_OUT & CrorscSOnE
tserrune | Bl ERAMEHLSB B, &AL - 5 7 us thgf;;SKpQ
R ARG 2 (] 1) 12 A B
NNELZED)
EL PN AR @ N TN CLops<SO00F
i+1LSB) KAERM/NERT, LOADSOUP
g | o : . 1 MS/s
1B DAC_(J)%J%’}E%E‘JBij( RLoAD>5KQ
PSS
¢ LSS Iﬂ#ﬁ?ﬂﬁ&ﬁ%ﬂ?}iﬂ CBLE 6 0 Croap < 50pF, RiLoap > SKQ
WAKELP DAC*ﬁéﬁ'J E:f)%ﬁ* f ) & 1 MS | g AT S/ AT REAEL2 ]
X
HLJRAMHI L (% VDDA) 20
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