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N32WB452 ¥R F

N32WB452 % 41 /& £ T-32/i7 ARM Cortex-M4F + Cortex-MOXX A % HIBLE5.0 MCU:t: 1, TX/IRXIN4E
35mA, KETZ+3dBm, LR BE-94dBm, FHi144MHz, SCFFF AU HAIDSPIES, M ED512KB
Flash, 144KB SRAM, #/%%1k512KB Flash, 144KB SRAM, 2x12bit 4.7Msps ADC, 2x1Msps 12bit
DAC, £ Z#U(S)ART. 12C. SPI. USBiBf{5#11, 2xCAN 2.0B, 1xSDIO#: M, #¥##i%k (DVP)
Fe, B BRG]

RERR

® BLE5.0
— 2.4 GHz AWK, 3CFF BLES.O
— LR B (-94dBm@BLE)
— AR NI, KA IA+3dBm
— N E Balun/ULHC M 4%
— PTh#E: 3.5mA@3.0V (DCDC)
— RFTIFE: 3.6mA@3.0V/0 dBm ( DCDC)
® Ni%CPU
— 32 {7 ARM Cortex-M4 + Cortex-MO X A% 448, H.rh 32bit ARM Cortex-MO /£ At 2 85 & F T4
7§ BLES.O S AR HL BRI F A% 0o s, 81 P9 2k 5 ARM Cortex-M4 1% 8 Ak B 25 3EAT i85
— 32 ARM Cortex-M4 1%+ FPU, L MHEFaRefRILTRE 4, SCRF DSP 4541 MPU
— WH& 8KB R4 Cache Z2A¥, (¥ Flash M HcHATREF 0 56
— I A 144MHz, 180DMIPS
® AT
— 512K Byte /i 4 Flash + 128KB ROM, Flash SCREINEAZ it 2 7 o0 X 3 R Bdl R, SCREE A
ECC 5%, 10 HUIESRE, 10 FHIE IR EF
— 144KByte }' N SRAM (fi % 16KByte Retention RAM) , Retention RAM 3¢ 43 fifi {1 7 1 K2 6
o Ifh
— HSE: 4MHz~32MHz 4wk ik
— LSE: 32.768KHz #h Bk 5 4
— HSI: WlE#E RC OSC 8MHz
— LSI: WHBKiE RC OSC 40KHz
— WEm®EPLL
— SR LR EPEE, RTECE RS AR, HSE. HSI BE PLL Ji5 4 A
® T Ab B AR
— 32MHz AME i gh ik
— 32.768KHz 7} I i 4
— P#EfRE RC OSC 32MHz
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— WHHEIE RC OSC 32KHz

o I

SCRFE LA R R MR 5B E AL
SCRPR TR, A EAL

® dfsikH

7N US)ART #:M, s 31k 4.5 Mbps, H 1 34~ USART #: 1 (3§ 1SO7816, IrDA,
LIND , 4 UART #H

34N SPIHE, R E L 36 MHz, Hor 2 NS HF 12S

4 12C B, EFENA 1 MHz, EMEERTTL, MU SCREXU ke 57

1 > USB2.0 Full Speed Device %1

2 /> CAN 2.0A/B & 2k#:11

14~ SDIO #11 (QFN88) , 3 ¥F SD/SDIO /IMMC #% X,

14~ DVP (Digital Video Port) #z1

o ERERER

2 /™ 12bit 4.7Msps =i ADC, FIHCE Ay 12/10/8/6bit # 2, 6bit Fm T RAEE mik 8.9Msps, £ik
16 B%AMBHIRANEIE, R

2 4~ 12bit DAC, KFf# 1Msps

SCREAI S NS 27 L R YR

JITAS RO 11 S FF 1.8~3.6V 4 Hi IR TAF

® I ASTHF 65 AN FFE FThAEM GPIOs, KZ % GPIO ¥ 5V i .
® 2/ DMA 4528, AN HIEESCRE 8 il M EHhE & B 1 AT R TR
® RTC SERTETEN, SCREEAE AT, REhFfl, FURMEMeEE, SRR SMNB B ik
® i iTHEE
— 2 /) 16bit EPUE R TS, ORI FH ELEL PWM Bt DL IEAS gD N SE DR, B
iSRG 6.9ns. FEANER AR 4 MMSLRYIEIE, Horb 3 ANMEIE R 6 % FA PWM i H
— 4 16bit EAER MRS,  FAER A 4 NALIEIE, SRR SR H ELERPWM i
ok i
— 24> 16bit FEA e I TH A A
—  1x 24bit SysTick
— Ix 7bit & IETIHI(WWDG)
—  Ix 12bit 2B 1M ( IWDG)
o ifiiX

¥ SWDITAG 7E £k i 1
X HF UART(QFN48 3485 73 il A A 3 FF) . USB Bootloader
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PN B SR SR i 5 |

Yk AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 ik
Flash £#fi#t &

ZHP I XER (MMU)

TRNG HFHHLEC A A%

CRC16/32

XSRS (WRP) , ZFE{RYT (RDP) £54% (LO/L1/L2)
MR AT, BIPINE TR, ZaEH
SCREAIE I b R, 574 M

® 96 UID % 128 fi UCID
o TifExkM

TAEHETEE: 1.8V~3.6V
TAFIREJLHE: -40°C~85°C
ESD: #KV (HBM #i#l) KV (CDM f&E#)

RS

QFN48(6mm x 6mm)
QFN64(8mm x 8mm)
QFN88(10mm x 10mm)

www.nsingtech.com

B REARBEAERAR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
4k https://iwww.nsingtech.com HE%i: 518057



www.nhsingtech.com
H %
a1 11171 OO 6
LI OO 7
85, - 3111 TP 8
21 AEFEBETAAZ oottt ettt 8
22 FFRBEBE oo ettt ettt n et st s e n e 8
220 R TR ITEIE BB oottt ettt 9
222 HRATUSRAM ..ottt ettt 9
223 BRI E I WHEBI B INVIC) oo 9
R e e e B (= I | OO O RO ORURUROROTRON 10
2 BFEI ZRGE oottt 10
BT (17T = iU 11
2.6 JEBIHETR oottt ettt 12
2.7 BEELTTZE oottt ettt 12
208 BZ AT oottt ettt ettt 12
2.9 ATRFREELIRIEIIIZE oottt sttt bttt 12
210 HL TR oottt bbb h bbbttt b bbbt b et s 12
o T R = VOO TP 13
212 BEEAFAEBETFIL(DMA) oottt sttt ettt 13
213 BT I (RTC) ettt sttt sttt sttt e et 13
214 SERTBEHITE T oottt sttt s ettt 14
2141 FEARTERFEE-TIMBHITIMT oottt 14
2142 GHFTEITBR(TIMX) coovoieesoeeeeeteeeeee ettt sttt n et st n et 14
2143 FEBIEHNE I ZE(TIMLIFITIME) c.ooooveeeeeeeeee et es st 15
2144 RGIFIETEIT BE(SYSUCK) c.ovvviceiees ettt sttt 15
2145 BT THITERTEEWDG) .ocooceieceeee ettt n et 15
2 IS P ZRFE T oottt bbbttt ettt sttt n e 16
2.16 JB BT UUR BEUSART) oottt sttt 17
217 BB AT AR (SPL) oottt 19
208 EI AT TEATIE TT(I2S) oottt et 20
219 BA BT HINITHIE TT(SDIO) . oo en e 20
220 FEHIZEDXIBRHZE(CAND) oottt ettt 21
221 JEFE AT ELZE(USB) oottt 21
R NS NG R 2 W (€1 =TT OO 22
223 B BT IEABE(ADC) oot 23
224 BT IEANIFEZZ(DAC) oottt 24
B Lo £ 1) OO 24
226 BT HIATIE TT(DVP) oottt es s ns st nn e 24
227 PEIRTERIRIE AT BLELTE(CRC) oot es e n s en s s 24
2.28 FLVFHELENITE GIEE(SAC) oottt ettt 25
229 ME— LA FUT(UID) oottt 25
2.30 B AT HLEITAGUIR T (SWI-DP) oottt 25
BIBHIE SURTREIR ..ottt 27
T 2= = [OOSR 27
BLL QFNAS ..ottt 27
35 0 | = NSO RT 28
T TR 0 | = N IO 29
3.2 GBI THIE S oottt 30
33 TETRIFHBEHLIR (oot e 35
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N ¥ = USROS 37
AT TR 2 oottt ettt ettt et ettt e et et ettt ettt ettt ettt et ettt 37
N R Y 15 = o NG| HOT TP OT TR OO OT RO R OO 37
B.1.2 BT BB oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt 37
.03 B BHZR oottt ettt ettt ettt ettt ettt ettt 37
1A AT BRI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 37
.15 G I ELIE oottt et e ettt ettt ettt et e et ettt ettt ettt ettt et ettt ettt eneee 37
B.1.6  HEHE T B oottt ettt ettt ettt et e et en et 39
Oy == =231 1L TSSOSO T TSROV 40
A2 LT I R TE L oot e et ettt et et e e e et e e et et et e et et ettt e et et et ettt et et et enes 40
A T B L oottt ettt ettt e ettt ettt ettt e e enes 41
3.1 B T EIREE oottt ettt ettt ettt ettt 41
B.3.2 B DO B oot ettt ettt ettt ettt 41
B33 B AC B oo ettt e ettt ettt 42
A B ettt ettt ettt ettt ettt ettt ettt et enes 42
BAL B T E B oottt ettt ettt ettt ettt r ettt 42
A4, I IR L I TR T 25 oottt e ettt e ettt en et e et 42
443 YR T R A A T oottt ettt ettt 43
BAA U BUBEZEELIER oottt ettt ettt ettt ettt ettt ettt ettt ettt 43
A5 L I oottt ettt ettt e ettt ettt ettt 44
BA.6 AT TR Y oottt ettt ettt ettt ettt ettt ettt er et ee et 47
AAT B B P oottt ettt et ettt ettt et ee et et ettt ettt ettt ettt ettt ettt er s 50
4.4.8  MACIHFEAETRIRBERTIN TH] ..ottt ettt et e e et et ee et ee e e e et et e e e s et et et e et eseee et eeeeeeeseeeeseeeenns 51
B89 PLLAFTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e 51
400 FLASHIR G B TE oottt ettt ettt et ettt e e et et et e e e et e et et et et et et en e et e e es e et e enns 51
4411 AEREERAE (FEAIBUBIE) oo 52
AA02  HOT TUREIE oottt ettt ettt et et ettt ee et ee et e e et et et e et et e e et et et et et e et e st e s et e et eeeenns 53
AA03  NRST G HEETE oottt ettt ettt ettt ettt et ettt e et e e e e e e et ee e e et et ee et et e et es e et e e es et ee et eeeenns 56
R W 1Y v PR 57
O LS L0 - = TP OTTTRORPRRTON 58
AA.06  SPH IS LI EFME oottt ettt ettt ettt e et et e et et e et ee et et e e et et ee et et e et e et et e et e et ee s 60
407 SDISDIO LI TURFIE oottt ettt ettt ettt s ettt ettt et et etes e et s e es e ee et eeeenens 65
L8 USBAEIE oottt et ettt ettt ettt ettt et ettt ettt et ettt ettt ettt ettt e 67
4419  BUFAIII TTDVP)EE TIRFIE oot 68
4420  FEHIER RIS (CANYEE RFE (oot 68
4421 120 AEEEEHEE(ADC) LB oottt 68
4422 1207 BEFEHEE(DAC) LB oottt 72
8423 R A A (TS L oo 73
424 ST BT R VE oottt ettt ettt ettt et et e ettt ettt ettt r et r et 74

o = 2= A SO TP TP PP TP TR OT PO 76
BT QFNAS ..ottt ettt ettt ettt ettt ettt e ettt ettt en e 76
B2 QNGB ...ttt ettt e ettt ettt e ettt e ettt 77
5.3 QFNBB ...ttt ettt ettt ettt et et e ettt ettt 78
Sl ZZETITIB oottt ettt ettt ettt e et ettt ettt ettt ettt ettt ettt a ettt ettt ettt ettt et ee e 79
eI )/ = AU TR 80
T % 5 OO TP TP OT TP 81
B ettt ettt ettt ettt ettt ettt et et ettt ettt e e et ettt ettt e ettt enaens 85
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KHZ
BT 2oL B I B T T I oottt ettt ettt ettt ettt ettt ettt eeen e 14
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 30
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 40
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 40
BB A3 R I E oottt ettt ettt ettt ettt ettt e e ettt ettt et ettt et ettt ettt 41
B A B T T E I oottt ettt ettt ettt ettt ettt ettt ettt en et 41
B A5 B A DB B oottt ettt 41
K 4-6 1-MBPS GFSK (BLUETOOTH LOW ENERGY) = RX ..vvuitiiiiieiicieiie et 42
K 4-7 1-MBPS GFSK (BLUETOOTH LOW ENERGY) = TX .viuitiiiiiieiieieieieieisse sttt 42
BB 88 B ) T E 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 42
e I ==l L N B (=5 < TP TSP ORI 43
F 4-10 IR EEIE I BRI PE oottt ettt n s 43
2 8210 P B BRI LI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt neeens 44
£ 4-12 BATREUT B BCR BRTHFE, B A FRARID M P I AE FHIZ AT oo 44
o 413 HIEAR BT T TR R EI T T oottt ettt ettt ettt et ettt e e ettt e et et et et et e ettt 45
£ 4-14 BATREUT RS A BT RE, R AR FRARED M P B FLASHA IEAT oo 45
2 4-15 HEARAEETR T BT HI I T oottt e ettt e et e ettt s et en e et en et ee et e et en et 46
2 4-16 1L LA T T B T I R T E oottt e ettt n et n e es s eterees 46
417 EEANEB B TE (BYPASSHIEIN) oottt 47
S R A i i = N s v OO 47
F2 A-19 HSE 4~32MHZIR T B A TEDD oottt ettt ettt et ettt ettt ee e 49
F 4-20 LSEFRVG 28 EFE (FLSET32.7BBKHZ)W) ..ottt 49
A2 HSIIR TG A E D@ oottt ettt ettt ettt ettt ettt ettt ettt 50
2 422 LSIHR TG o MED oottt ettt ettt ettt ettt n ettt 50
2 4-23 MRIIFEREIRIBIMRIEINT T ...ttt ettt e e et e s e etes e et ee e et et e et en e et e e es s eeen e e en e 51
B A 2A P LA NE oottt ettt ettt ettt ettt n ettt er e 51
B A2 R AT B L oottt ettt ettt ettt ettt et r ettt ettt 52
S L AR e e A 1 OO 52
G A 2T ESDZART IR AR vttt e ettt e ettt ettt ettt ettt ettt e ettt ettt ettt ee et r ettt 52
ZE A28 L UIBUBE <ottt ettt ettt ettt et n ettt en et 53
B el [z L TP P TR 53
2B 830 LO TR B HE JT3R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 54
E L T T o = TP 54
B A3 NI AT TEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt en et en e 55
S Kl N =Ty W=l 1L TP 56
T2 A-BATIMIUIBIEEFIED oottt ettt et et et et ettt aes e e et ettt s et e ee et et et et et e et e et et ettt ettt et ee e eeeens 57
T2 A-BE TIM2IBIAISEETED oottt ettt ettt a et et et ettt e e et et et ettt e et e e et et ettt et et et et et et ee e eeeens 58
F 4-36 IWDG et KA BUZALIF ] (LS =40 KHZ) oo 58
F 4-37 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 58
S Lol LT 0k - I L PO 59
2 -3 SPILEFMED ettt et ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt et et ettt eeeeas 60
T2 A-A0 SPI2IBEFTED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et e eeeeas 61
TR AL 1SHETED oottt ettt ettt ettt ettt e Attt ettt ettt ettt ettt ettt ettt eeeens 64
FE A-82 SDIMMOCTE LTEETE ..ottt ettt ettt ettt ettt en e et n et n s en s neenees 66
G A-BABUSB T BIIT AL ..ot e ettt e e et et e et e e et e e et et e e e st e e et e et e et et es e et et e et en et et r et er et 67
G BB USB L U TE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 67
G B85 USB AT B UL oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n ettt 67
B A8 DV P D B A e oottt ettt ettt ettt ettt ettt ettt n ettt ettt 68
TG ABT ADCHEFTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 69
B L B3 =11 111K L TSP 69
2 4-49 ADCHETE — JRIBRIITIRER ZEAED@ ettt ettt ettt ettt e et ee et ee s et en e et ereens 70
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FE A-B0 DACHTFNE ..ottt ettt ettt ettt ettt ettt n s n s 73
BB BB T A T E oottt ettt ettt ettt ettt ettt ettt ettt ettt 74
2 B-1 NB2WBA52 ZHUTT B RIIAE JEL oottt sttt s et n s e s een s eenenes 80
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B 1-1 NB2WBAB2 B FUHE I ..ottt ettt e e e e e s e e e e et ee e e et e et s e et e e ees s et et e stennes 6
BEL 2-1 FF A BRI Bl oottt et et et ettt ettt ettt et et e et e ettt ettt ee e 9
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 11
B 3-1 N32WBA52 2 FQFNAB T AT Al ..o ee ettt s 27
] 3-2 N32WBA52 2 F1 LQFPBA G| AT A1 v ee ettt st n e 28
] 3-3 N32WBA52 2 F1 LQFPBB T AT A1 oo s ee ettt eee sttt n ettt s 29
] 3-4 DCDC TAEBETRZETE BRI ..ottt ettt ettt n s een s eenees 35
] 3-5 LDO T AERE TR ZEZE HIEE oottt ettt ettt ettt ettt e e ettt et et ettt ee et ettt 36
B AL T T A7 2R 2 oottt ettt ettt ettt ettt ettt e ettt n et er e 37
B2 ] BN oottt ettt ettt ettt ettt ettt ettt ettt et ettt et ettt ettt et ettt ettt ettt en et 38
ey S | 17 OO 39
W T = == <P 40
A5 A T B I B U5 S TR T B oottt ettt ettt ettt ettt ettt en ettt ettt ettt 48
A8 A TB I U5 S THEIT T B oottt ettt ettt ettt e ettt ettt ettt en ettt ettt en et 48
A-7 A8 FHBMHZEB A T LIRS FH oottt ettt ettt ettt etee e et ettt et en et etee e et et e e e et et e et en e eer e 49
4-8 8 32 768KHZ A BB R D@ oottt ettt ettt ettt ettt ettt et e et eeeen 50
B 4-9 B NI HE ST TTHETE TE S oottt ettt ettt e et ettt et e et ettt et e et et et s et e et en e neereens 56
BEL 410 ABBIITEIR ..ottt ettt e ettt et et et et ettt ettt e et et et et e e ettt eten et ee et et n et 56
B AL U IN R S T A oottt ettt ettt e s e et et et et e et et e et ee et e et es s et en e ee e 57
B 4-12 PC IR AT IR TR R FLIE W oot e ettt ettt et et et ee e et et es et et e e e e et et et eneneeneenenns 59
B 4-13 SPIFFE ] — MABLTRFTCLIKPHASO .....ooceeeeeeeeeeee et e et s et ee et es s e en e et en e es e e ees s e en s e en e 62
B 4-14 SPIBT ] — MABEZCHICLIKPHASLIO oottt ettt et s e e e s et eneeseeen e neeneens 62
B 4-15 SPUFFFE I — FEAEIRW ottt ettt 63
B 4-16 12S PAFE IR 5 B KT T W oottt 65
B 4-17 12S RIS 7 B KR T W <ottt 65
BE] 418 SDIOTETTE A TR, oottt ettt ettt e e et et et et e et e et ettt et s et et e et et et ee et r et en et er e 66
BEL 4219 SDERTABE T oottt ettt ettt e et ettt et et et e et et et e et ettt ser et en et 66
B 4-20 USBIT s BAE(E 5 E TR T BRI TITE S oo eeeeee ettt ettt e et en s neneeens 67
BE] =20 DV PAZE LTI IR oottt ettt ettt ettt et et ettt e e et et et et et e e e e et e e et et e e e e en et et enen e eneees 68
BEL 4-22 AD CHE FERFTE <ottt ettt ettt et ettt e ettt ettt ettt ettt ettt e ettt et r ettt en e enens 71
4-23 A3 FHADCHLT FITETE I .ottt ettt ettt 71
A-24 A E B 2 2 B 22 0 2R B oottt ettt e et et e ettt et e ettt en et enaees 72
] 4-25 SIMT i T I ZE T oottt ettt ettt ettt e et et et ettt e et et e et et e et e eeene 74
T 0 = N N OO 76
] 5-2 QFNASE ZE MR FEFE UMD ..ottt ettt 76
el @ = N g AN PO 77
B 5-4 QFNBATS ZEHEFLFEULD ..ottt sttt 77
TR @ = Nt AN PO 78
] 5-6 QFNBBIS ZE M FE UMD ..ottt ettt 78
] B-1 NB2WBA52 22 F1 T R i o BBl I oottt ettt ettt ettt ettt e et e et ettt et e et s e et e eeeeeene 80
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N32WB452 % %1 BLES. 0% il #8575 5% F 324 ARM Cortex-M4 113242 ARM Cortex-MOX A #% 442, H:132bit
ARM Cortex-MO#% % F T 4b FEBLES. O At L i J W5 A Wi, Il N2k, HHARM Cortex-M4t% it 47
Bl ®E . ARM Cortex-MAZAE AR ALEESS, CRFFSIEH Y IT (FPU) FIEUE 543 (DSP) 854, X
HATIHHEIE S, B TAEFES144MHz, 4 555 1A512KBIN S {7 Mt Flash3F S B 2 F P 4y X A58, f K 144KB
SRAM. WE —/MNHNEEHEAHBEL, MM S ZEAPB S s LR AR [, % S0 Fr65 N E A0, 7
BEEE I R M R T, BHE20N12bit SMsps ADC, 1% S FFL6A M N IBIE . 2/ 1Msps12bit DAC.
AR 2 i@ B 0, AT PNUS)ART. 4012C. 31SPLL 141NUSB 2.0#% % . 21NCAN 2.0BifE {5
M, IME iz o (DVP) , IANSDIOH:, W E B EMEF Nk 51 25, SZ R 2 P E Br & [F % S kAl
I

N32WB452 241 dh 14t T F5 5 BLE 5.0/ ELERRE S, R TAET-40CE+85THYRAZ M, i/
1.8VE3.6V, RMZHIFEHRAM ks, RN AR ZR . 1Z 2507 P2 fEQFN48. QFN64A!
QFN88:f % . ARIEAFI B BIL A, AP MR BEAVSA A . XLEFFHISMACE, EAFN32WB452 %
FIBLES.OffZ i a O G & TR BE M9 BIRET R B BEArEE. BRERE . WK I A2 3 LIS 22 Fit S F 4
I

= o
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B 1145 TR R R

B 1-1 N32WB452 R FIHEE

J

—
( . ) ( N ( ) System peripherals
System peripherals ITAG PR

32 MH.
o )) o

lanagement
4-32 MHz
R-SRAM SRAM

BLE5.0 Controller
__Transceiver

32.768KHz
0sC

LBl 144 MHz —
dote 32KHz 32MHz
MODEM — —
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16-ch

l

I 32bit ARM
Cortex-M0
ROM
32MHz 128KB
USART| I2C DBG FS USB
perpetual Register 96bit (Dl
X3 0 calendar | (84Byte) éi?ybro 1
6 B REARRHHRAT NSING TECHNOLOGIES INC.
Hudik: PRI RG LU X R AL X R % 1095 [ B K E
1% +86-755-86309900 & H: +86-755-86169100

FR4ik: https://www.nsingtech.com Hii%%: 518057



Ay,

%) EREK

1.1 B4—%

F 1-1 N32WB4S2 R T F I B

www.nhsingtech.com

it N32WB452CE N32WB452RE N32WB452LE
Flash# & (KB) 512 512 512
SR’?‘Q"B%;E 144 144 144
CPU#II% ARM Cortex-M4 @144MHz,180DMIPS
BLE Core® BLE 5.0/ 32bit ARM Cortex-M0 @ 32MHz
TAEHR 1.8~3.6V/-40~85°C
EH 4
Timer =R 2
EL¥N 2
SPI 3@
12S 2
12C 2 | 3 | 4
USART 3
@R | UART 2 | 3 | 4
usB 1
CAN 2
SDIO 1
DVP 0 1
GPIO 29 | 43 65
DMA/EIE$ 2/16 Channel
12bit ADC/iE & % 2/6 Channel ‘ 2/11 Channel 2/16 Channel
12bit DAC/BIE %L 2/2 Channel
— DES/3DES. AES. SHAL/SHA224/SHA256. TS,FL\/Il\Ilé SM3. SM4. SM7. MD5. CRC16/CRC32.
TR LS RY (RDPIWRP) | fEEINE . XY, Z4)a3)
2% QFN48 | QFN64 | QFNS8S8

1. i HBLER 2> 5 FAME R REXTI6. EXTIL4LL A SE R 25 TIM3,
2. SPI2FISPI34% [ GEME R i H7E SP ISR 20 AN 12S 5 A 2 [R] V) e o
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2.1 AP A%

N32WB452 £ %1IBLE5.0 MCUXH32/iZARM Cortex-M4/11132/iZARM Cortex-MOXL N #2142, H:r132bit ARM
Cortex-MO#% & F T 4b # BLES. O 5 33 FE B S W5 7 s, il N B s 28,  BHARM Cortex-M4Z i THCE .
H:HARM Cortex™-MAF P KZAE S F AL 3L 3%, 7ECortex™-M3 PN 1% [5Gl 3k, TS 50RE Ju. 338N 1 1% A
IEHEAFREIE (FPU) |« DSPAIIFHATHHEIE A, $24E1.25DMIPS/MHzIAL FtEfE . R H s 5 b F
715 Cortex-M R FI AL BEZR MR IIAE , M ASAN G T A a5 20 A, FH DA A2 75 B4 il RS 5 A BVR A e
BTN

ARM Cortex™-MA4F 3207 & 15 2 4L A HL 4% B A L 7 AR 2R
s Cortex™-MAF ji] F #2Cortex-M3 /(5.

2.2 TR A

N32WB452 Z 41| 2814 & iR NN EE N7 (Flash) a8 IRANSRAM, T 2-1A1E 6k a1
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B 2-1 Frfgaast A

Reserved 0x4002_8000 - OXSFFF_FFFF
MMU 0x4002_4C00 - 0x4002_7FFF
Reserved 0x4002_4800 - 0x4002_4BFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
Reserved 0x4002_3400 - 0x4002_3FFF
CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
FLASH 0x4002_2000 - 0x4002_23FF
Reserved 0x4002_1400 - 0x4002_1FFF
RCC 0x4002_1000 - 0x4002_13FF
ADC2 0x4002_0C00 - 0x4002_OFFF
0XE010_0000 - OXFFFF_FFFF Reserved ADC1 0x4002_0800 ~ 0x4002_OBFF
% DMA2 0x4002_0400 - 0x4002_07FF
< DMAL 0x4002_0000 - 0x4002_03FF
Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF
O0XEQOF_F000 - OXEQOF_FFFF ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0XE004_2000 - OXEOOF_EFFF Extemal PPB
0XE004_1000 - OXE004_1FFF Reserved
0xE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB
- - Reserved 0x4001_5800 - 0x4001_7FFF
0XE000_F000 - OXE003_FFFF Reserved Private Peripheral ~ Internal 256KB UART?7 0x4001_5400 - 0x4001_57FF
0XE000_E000 - OXE000_EFFF NVIC UART6 0x4001_5000 - 0x4001_53FF
0XE000_3000 - OXE000_DFFF Reserved DVP 0x4001_4C00 - 0x4001_4FFF
0XE000_2000 - OXEO00_2FFF FPB 12C4 0x4001_4800 - 0x4001_4BFF
0XE000_1000 - OXE000_1FFF DWT 12C3 0x4001_4400 - 0x4001_47FF
0xE000_0000 - OXE000_OFFF ™ Reserved 0x4001_3C00 - 0x4001_43FF
USART1 0x4001_3800 - 0x4001_3BFF
Extended register 1GB TIM8 0x4001_3400 - 0x4001_37FF
SPIL 0x4001_3000 - 0x4001_33FF
0xA000_0000 - OXDFFF_FFFF Reserved o~ TIML 0x4001_2C00 - 0x4001_2FFF
[an] Reserved 0x4001_1C00 - 0x4001_2BFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPIOC 0x4001_1000 - 0x4001_13FF
GPIOB 0x4001_0C00 - 0x4001_OFFF
GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_07FF
AFIO 0x4001_0000 - 0x4001_03FF
0x6000_0000 - OX9FFF_FFFF Reserved
0x4400_0000 - OX5FFF_FFFF Reserved Extended Device 1GB
0x4254_0000 - Ox43FF_FFFF Reserved(bit-band Alias) Reserved 0x4000_7800 - 0x4000_FFFF
0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias) DAC 0x4000_7400 - 0x4000_77FF
0x4010_0000 - Ox41FF_FFFF Reserved PWR 0x4000_7000 - 0x4000_73FF
0x4002_A000 - 0x400F_FFFF Reserved(bit-band Region) BKP 0x4000_6C00 - 0x4000_6FFF
0x4000_0000 - 0x4002_9FFF [ AHB/APBI/APB2(bit-band Region) CAN2 0x4000_6800 ~ 0x4000_6BFF
CANL 0x4000_6400 - 0x4000_67FF
USB/CAN1 SRAM 5128 0x4000_6000 - 0x4000_63FF
0x2400_0000 - OX3FFF_FFFF Reserved USB Register 0x4000_5C00 - 0x4000_SFFF
0x2248_0000 - Ox23FF_FFFF Reserved(bit-band Alias) 12C2 0x4000_5800 - 0x4000_SBFF
0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB 12C1 0x4000_5400 - 0x4000_57FF
0x2010_0000 - Ox21FF_FFFF Reserved UART5 0x4000_5000 - 0x4000_53FF
0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region) UART4 0x4000_4C00 - 0x4000_4FFF
0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM — USART3 0x4000_4800 - 0x4000_4BFF
0x2000_0000 - 0x2001_FFFF (bit-band Region) m USART2 0x4000_4400 - 0x4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/1253 0x4000_3C00 - 0x4000_3FFF
Ox1FFF_F812 - OX1FFF_FFFF Reserved SRAM 0.5GB SPI2/1252 0x4000_3800 - 0x4000_3BFF
OX1FFF_F800 - Ox1FFF_F811 OptionBytes Reserved 0x4000_3400 - 0x4000_37FF
OXLFFF_4000 - OXIFFF_F7FF Reserved IWDG 0x4000_3000 - 0x4000_33FF
OX1FFF_0000 - OX1FFF_3FFF y WWDG 0x4000_2C00 - 0x4000_2FFF
0x1002_0000 - OX1FFE_FFFF Reserved RTC 0x4000_2800 - 0x4000_2BFF
0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_27FF
0x0808_0000 - OXOFFF_FFFF Reserved TIM7 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB TIM6 0x4000_1000 - 0x4000_13FF
0x0008_0000 - OXO7FF_FFFF Reserved TIMS 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0007_FFFF | _Aliased to Flash/SystemMemory/SRAM TIM4 0x4000_0800 - 0x4000_0BFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 AN

I SR12K AR (FLASH) » JIFAPHRRRISR, ST A/D 2Koyte, SCHTURIR. 5.
S R .

SCREAEINE RS, S NESIINE . S A3

CRARFEF PATHRED -

TH PG, RSN X, AREF S 2 AT B RE TR
2.2.2 RAASRAM

Fr WEE RN 234 144K 75 1 ) B SRAMAIR-SRAM,  H: F1R-SRAM A Retention SRAM, k/NRN16KFTi. R-
SRAMT ¥fRetention, 7EVBAT. Standbyiz{ T o] DLRFEEE (A AR BN PRFFECACREE) 5 A TAERE
(RUN/SLEEP/STOPO/ STOP2) £ ERINRFF; 75 EPWRXS HRetentionidh /7% il & 2

2.2.3 BERMERFEERIEE(NVIC)
P S 1 AP T B2, R A 0 2 1586/ TT 5 A o T 8 (/R 345 16/ Cortex™-MAFF) th 7 22 1 16
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EHRA TINVICHE S 15 BRI 14 H Wi )3 4k 21
r i ] BN 1 Sk RN A
ERATINVICE: O

FOVE g S Ak 2

Qb 3G B PR i PR e 20
SCREHRIbT R AR T R

ERIET e L LS NS

TR E HENKE, oA ME ST

AR ER DL 5 /I [0 o T S AR R 1k RV 1) F DT L T R

2.3 ShER AP W/ ARSI 2R (EXTI)

HNER R W AR ) e S 20 I R N % T A P W A SR . RS P T2 ST DU AT M R ) Ak
REEAF(ETHITECR BT BOROAHT), IFRENE A SRl A MR R A AR ERR AT TP IR SR RS
EXT AT DA I 21k ot 58 B2 /N1 N FBAPB2 IR i 1. 223865138 FII/O & HE 2116 M MR h I 2k

2.4 BB RS

AL PR AR Pk B, IS N EERCHEIHSI (8MHzZ) , N EBE I 4TLS] (A0KHzZ) , APy i it
BYHSE (4MHz~32MHz) , AMFAKER#HLSE (32.768KHz) , PLL.

AT A S HS TR B RN B A CPUR &, B A vl AR BRI B R R P Dh REAHSERS & 4460
B FN RIS T, B R R, R G0 B sh b DI BIHSI, AR RE T A W, SR AT LRSI AR N )
A, 7E 5 B AT DICR OGP L LA 22 4 1 v WA 288 (24— A TR) B30 FH 1 A R 35 s 2R RA) o

LA A T OB AHBISIR . 5iE APB(APB2) FMILEAPB(APBL) X 45 . AHBIK) 5 5% & 144MHz,
APB2[{ i mi i Se 72MHz,  APBLIT i A% N36MHz. 225 & 2-2 11 B HHE K

N
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B 2-2 Bhe R
FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
N | Prescaler ———————» TRNG_CLK 1M
Legend: HSI 12141-++132
HSE = High-speed external clock signal TRNG1MSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler —— ADC1/2_CLK 1M
LSI = Low-speed internal clock signal HSI
P 9 ADCIMSEL 1112/-+132
usB 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
RN LK
11/213/4/---132 Gec
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2_PLLCLK
11/2/---1256 ADCL/2_HCLK ADC1/2_CLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
11/2/+++132
FCLK
HSIRC SCLKSW
8MHz CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT TH-isE 65a SYSCLK Pr?st:':;er HCLK Y
0SC_IN 4~32MHZ X17..x32 [PLLCLK | 144MHZ | | /)00 1519 SAC cLK  SPIO_CLK
- MAX CRC CLK QSPI_CLK
HSE - DMAL1/2_CLK
PLLHSEPFI;I;ELSSRC P;:'s:ciiler 36MHz MAX PCLK1to
LKSSEN 11/2/4/8/16 APBL1 peripherals
HSE
0sC32 OUT TIM 2/3/4/5/6/7
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1——— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz|  LSE - else x2
APB2
Prescaler 72MHz MAX PCLK2 to
APB2 peripheral
IWDG_CLK 11121418116 peripherals
PCLK2
I1f(APB2 Prescaler = 1) x1
HSI else x2
HSE TIM1/8_CLK
Mo 0o SYSCLK
PLL MCOPRES SYSCLK
Prescaler — PLLCLK TIMCLKSEL
MCO 1213/41...115

1. HHSIWENPLLE B IG5 RS B H gEiA 3 128MHz.
2. 4 FHUSBINRERS, 220 [EEHE FHHSEFIPLL, CPUMHZ 20 /&48MHz. 72MHz. 96MHzE144MHz.

2.5 IKIHFEE T

1%BLES.0 SOC:t i WS4 1%2.4GHZ BLES.OSC R ALFN R Ml At R 2%, QMg AR FBOR 3 « TR A . SR EES 28,
YRR AR E

HA QR

PSR B -94dBm. AT T E ATiA+3dBm. N B Balun/ILAL ) 4 ;
-FEh#E: 3.5Ma@3.0V (DCDC)

-R T Th#E: 3.5Ma@3.0V \0 dBm(DCDC)

-E 2 AR SRR, B FEAES128\CRC16;

- FEAGCIRSSI,
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i%BLE5.0 SOC:t: A I BLEAZ U FIMUER IS 4T E PN #5537 Cortex-MOA%, W FH 4% i1l /1 4 B ) Cortex-M4 N #%
PR, G TN32WBAS2 R 5 FIhRE FEAI N, 152 % (N32WB452 R 55 F HAE % FMt)
VER. (i FHBLERT 2 5 AN HTEXT16. EXTI14LL A @ 28 TIM3,

6 JEFEK

TEJEBNET, ] LLIE T BOOTO/1 5| iR ik £ AL J5 1A 2

B TN (FLASH Memory) J& 3l

B )\ RGiAHiEds (System Memory) J& 3

B NN EHSRAMIEZ)

JA S INE R (Bootloaden) 7/ T R Gi A7t v, 7] LLEITUSARTLIAIUSB L% FLASH Memory T 4 f% «

2.7 AR

BLE_DVDD =1.8~3.6V, N 7 #& il A1 Py  R 23 H
BLE_VCC = 1.8~3.6V, N7 F 4l rE gt
Vop = 1.8~3.6V: Voo 3| IO 5| BEIAT P B 1 e 2% £ L o

Vssas Vopa = 1.8~3.6V: HADC. DACH fiithilt. RCHE% 2 FPLLIFEINES A . VopaflVssathZii
2 ERE R Vop M Vss o

B Vpar = 1.8~3.6V: 4K Voo, HNRTC. #Mili32kHZIR 7 #5545 2- A7 2e fik v o
KT ER RS HAHENEE, S LK 43t T X,

2.8 BAL

WEREE R 1 1 LB A7 (POR) A5 B B A7 (PDR) FLIH , IX AR 7 HLER UG 28 b T TARIRES, TRAE R GEE il 1.8V
I AR Vool T BUE KR (Veorpor) N, BT E ARG, MALE MBI LR .

2.9 A g L IR BT 2%

WE — g e R I3 (PVD), & A Voo/Vooafit HIF 5 REVevo lLE, 24 Voofte T 55 T IR AE Vevoltt
Brr= A rh by, SRR ERRR R AT DR A S R . PVDILRE TR Bl FE I E o 7T Veorror M Vevp HIME S5
% 4-10,

2.10 HEFES

FEL IS A T 2 AR

B CSHIEITAERUNL SLEEPHREE: FHEIFTTH (MR LIET EFHEK

B U HIEITESTOPORE: FHRMATIEE (MR) Al TAE T IE# sk shRER 30,

B TIE/T/ESTOP2, STANDBYEL: FHIETIEE (MR) KM, &Ml KT (BKR) JHE.
R EAE X R (MR BRAL T IEH TR,

12 H EHEARBAER AR NSING TECHNOLOGIES INC.
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211 fRIIFEAER

N32WB452 £ 41| 7™ it SC ¢ FLAMIK DI FERE

B SLEEPHR

FESLEEPHE T, HACPUIELL, P ShBAb T ARG I wI AL R AL vh W/ A I e ECPU
M STOPO#{

STOPOHE I3 T Cortex -MAFR JEEARIE R, 7717 SRAMAI 27 (725 N BN E R IFIE LR, STOPORE T /] DLk
FIBARM R RETH FE. 7ESTOPOREZU R, =E HL YRR G A A B 2 P41, B anPLL. HSIL HSE, FifEAs ik E
T IEE R E R I R

Mefs: T DOE AT B G E R EXTIE 5308 H MSTOPORE = e fit, EXTUHE 5 1] LLIE AP 16/ NEXTIE 5
(1/OMZ%) . PVDIIHIH . RTCHMeiE. RTCHEF. USBHIMEE(S 5

B STOP2##Z

STOP215 5 2E T-Cortex -MAFREREARIE S, BT E 1% 05 7@ 48 X SRR 400G ] . 32 F R A 1T 83 ¢ 1A,
HSE/HSI/PLLZ< ] . CPUZAF#sf£EE, LSE/LSIAJHCE TAE, FraGPIOMRE:, #MXI/IOE FHIhREAR{RF. 16K
T R-SRAMEREE, HAMIISRAMM ZF 73 IR #G £ K. 84T T/ T 728 OREFo

M. A DLIE AT — B B R EXT IS S 485 5 MSTOP2 K = e i, EXTUE 5 1] LLE AN EB16 MEXTHE =
(JOMHZ%) . PVDR %I H . RTCE MM MaEE . RTCH 4. RTCA{Z. NRSTE (.. IWDGEf7.

B STANDBY#HEIR

TESTANDBY #5507 AR B SR I FE IR VE FEIRAS o P90 170 B s i R #3 # C A, PLL HSIFIRCHR Y 28 FTHSE
aa1zk$h‘m%§mﬁzaélﬂ HEANSTANDBY#E 5, AAMMINEK LR, (H&EWNFAHMNEREE, R
SRAMAI{r#F, FrtLAEEAS TAE.

NRST_EHIAMEBEAAE S IWDGE AL WKUP S| I _E [ & B« RTCH e v LAE % il 2% MSTANDBY #5
Ml .

B VBATHR

FEATFII A, R Ve LI, #0% A 3h3E A\VBATH R . EVBATH LT, % 7 NRST. PAO-WKUP,
PC13 TAMPER. PC14. PC152 4F, KZE/O5] b T m PR

JE: FEHEASTANDBY #20H/, RTC. \WDG AN W IR #4201 1)

2.12 EEGFERFI(DMA)

B2 RIE HE FHIDMAREH8%, B> DMAFE I8 SCRF8ANIEIE, 7T LUE Pk B3 BIAF e o SMRLEIF ik &%
ANAF At 3 B AN BERI R AL 2D DMATE A SCREIME o XIS BE, 388 4 1 3 I S A i 2L 22 p X 45 RIS
T AL g

FEABEIE A L TR -DMATE R ZH,  [FI AT L ik ok &4l iE T R A B A B AN ST
FERTIIK B . ARSI A B AR Rk .

DMATR] AT FE /4% : SPI. 12C. USART, =2 /il F/EE A e it 28 TIMx, DAC. 12S. SDIO. ADC. DVP.

2.13 SERF BT8P (RTC)

RTCR—HIEEIZ T 4ds, WEH DI e, et P iohae, b A e A WA BAvE S il (5
2B P D DhRg. RTCHIEIEVDDEVear7| L, 7EVop A R IEFEVoo i, 750 i Vear 5| I
L, Eﬁﬁ—ﬁﬁﬁiﬂiﬁi"%#@ﬁﬁ%o RTCASH ZRABHIEE IR ENL, M MSTANDBY #L M BERT, tASHE

(A
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RTCHIBK NI £ m] DL 432, 768KHZ M S A 4R % #e . A BRI FE40KHZ RCIR Y 2% . sl mr il AN EE IS
PP 128 00 S B — NI B . TR RS R AR R S RN I 5, U AN 32. 768K HZ N Bt A Ay
PR, EII OAAME R AR SR I B 22, AT DLIE At — AN 256HZ A5 5 X RTCI I B dE AT Rt . RTCH —
AN 220 R TR AT P T I BB e, BRI 0 T I 09 32.768KkHzI , B0 = A — AN IR K I TR B k. S 4k
RTCH] DA R A R ARTIABIRES T el .

2.14 B RAE 1M

B2 I AR RE I & AN E I SRS AE IS &%, ARG [0 52 I 45 A LA 28 SE s 5 I 4% -
REL T e AR I A5« I E I R AR A2 I 4% (1 Th e -

F 2-1 ERRRIIRELLE

i+ K oy N S s kN

e THEIR | Stgmsen | mupmmy | COPOUAW ) VROR
I, 1~65536

Em; 164 I 8] (AT 5 B 4 (i
A ¥

e I, 1~65536

Em 16£z F, ENArESES 4 G 4 et

TIM5 CEVAN #

TIM6 1~655362

TIM? 1611 i & Fﬂﬂ@g%ﬁ% LA 0 st

2141 AR R 2R-TIMGHITIMT

HEAERZETIMBMTIM7 2585 — 1647 B A B ER  IX 2 I 32 FAROL ), A EARMT B
FEACTEIN 25 7] DLy I H g I fs S (I 1R] R HE o AR A B B RS R BIDAC T fid A i HY EL#ZIREIDAC

FEA R SR EEIIRE T

1647 [ 3l 2% 3 R n i 2 3s

1647 A AR T o> At s (3 A0 2R 25 AT T B 41365536 2 1A AR =)D
fish 5 DACH [F]25 HL %

TE ST AR 7= A BT /DMATL 3R

2.14.2 18 F BB 2R (TIMX)

AEHEN ZH(TIM2, TIM3, TIMAFITIMS) EZH T LR IE: WHAGE ST 8L R AE 5 1k
T PR R A A RS

I I 2R 1 BT RE LT
B 1607 AR RS CarseElE B A N\ B RHED
B 160 AT ias (A R BORT i B 131655362 [l AT = AED
B TIM2. TIM3. TIMAFITIMSH: % S 44Nl
B EE TR PWM SR, fr g sk . N R
B NS R AR A AE A T /DMA.:

& EHEHEM

& R

& AR

14 H EHEARBAER AR NSING TECHNOLOGIES INC.
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o b
B A
AN B (. DAL S o
WE (FA0) Hiasen: I TARs T R ek 7 fr
TR 1T =ML

2.14. 3 R A BT 5 (TIMLRITIMS)

R RPEHER & (TIMIMITIME) EZ TN G XA E ST R AE 5 Bkl 98 5
A7 A A BT 4%

N E I A B TAMA I D RE . SEXHR AR AEThRE . & H AL

e I AR ) £ R DAL

16 7 A Eh3E it Hege . (ATseplm Bt N, B REED
16 Sr AT gmFE T i . (AR BT L E v 1 3 65536 < [A] AT SAE)D
Al Y AR B

TIM1 5% 6 NEIE, TIM8 &% 6 NMlIE

AANERICRGETE, TAEBACh: PWM it S thie . spkob iUl . N Fli 3R
W F R A P2 A T /DMA:

& FHEM

& iR

®  HIAFIR

& iR

® REFZTHA

SV DX I 8] PTG A2 1) EL A M HR

& ST TIM1. TIMS, JEiE 1. 2. 3 SZFrtohae

AL IE I AME T ha i i 2

ZAENT BN IERAE L, DASEILE I 2% [F) 0 Bt 12

WE (IEAD) gmilaie . H BB T Mg s 77 AL
BRI . T = AL

2.14.4 R B 2 52 B 2% (Systick)

AN FE I S P T SRR R, T 2 A — AN O
B Tk

B 246 T AR
m R
|

|

I

KO AP A — 1] B B G
A A R
2.14 5F 1/ e i} 25 (WDG)

SCREPIANETTMSLE T (IWDG) M & TT(WWDG), PIANE TR EENE 13 w0 sc et i 1Al ARt
PRI A SR

BSLEIH AWDG)

PUSLFE T R T — AN 127 IS I T A AN — AN T i 2%, FR ST IR IR RCHIR 3% 2 X )y, B A 3 )
b g A T WA ARG AL, ] TA/ELESTOPORE I, STOP2AE X FISTANDBY 5. IWDG— E#E, Wi
ANTEVE I TR MRS SRR A T T EES) , WE TS T B 0x0000 F= AR B A7, e Al DU T E N FH AE
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Fe R AR T RBIN TR R G, By B e I A% D N RS SR At I A B e e e T W DA
SE A B S B E T A SEALAMK D FE R IR T A

HOE A (WWDG)

T [V H ORI, b AT OB T 1 L 328 2% 1 RSP I PR R e 8 1 L R AT P 47 i 7™
A A R . B AR IR RS I EAE TO A AR FORT T, 75 1140 P B 30 ) 0B A I ] R SIS, =72
—MMCUE L. FEZBIRTHEA A B G D A AF 8 Bl B, SR 707 R 9T+ B s U (FE 4 1) 23 77 25 P Bl
¥, WAL AMMCURNL. IXR YL TTEAS 75 AL — M PRI 8] B g -

F R A
B WWDGHAPBLI i 7341 5 15 31 i) I Bk 3y
W ARAR A B AT AR
m MR
& YRR RS IO /N T-0x40, (BT IS B = A A A
& UM E T CAME R, (BE T IR E) e A B A
& WRED TEIVIEEH VW, i T2 e T x40 7 A L R T (EWINT), & AT BAg
FH T EE R 3T S LB e WWD G & L
2.15 IPCE&kEN

ZIRANMMOLI2C L3 1, Rt Z EVLIIRE, =R TE 12C R e N 7. Pl fPaAErt. SCHF
% P[5 R B (B X FFLMHZ), SCFEDMARE(E, A 5SMBus 2.038%% .  12CELEG ZRHIE, G4
CRCHE i A4 B AR 36 . SMBuUS( 5 4t & # it £ —System Management Bus) #1PMBus( HiL 5 & B & 2k—Power
Management Bus).

12CH: L E Dy RestiR anF
B 2 ENLIhRE: SRR AT i 3 1 At AT AL £
B I2CE &I
L JERE SN
& EAREANE IE S
B 12CAE&IIRE:
& AR FR A I
& 12CH ST HFTATERA0NL F-hk,  TAE MR RIS S UM L ik i % A
& {FILAE I
B AR I 7R/ 06 kA SRR
W SCREAN [ R R
& BRI (4100 KHz);
& PRiE(F14400 kHz):
& Pud+ (FHIAIMHZ)
B ORERRE:
L A Ses e SR
&  FURIELE AR
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& 12CEZEIN bR

[ |
2E
Sia
=
C

& RN R K

& A A I RIE (ACK) B R 5

L I ol BRI Aty A e S O

& ZEIERAT B D AR N Y i B
B2l E
& 1ArR T T kR R R 5
& 1T T AR
AL R I B ) e
B a5 IDMA;
AIAC B PEC(E B AL A A ) 1 7™ AF B R B
BRI PECHE AT LIME N f e — > 4%
T feJa — AU T I PECHT IR L%
HeZXSMBus 2.0
25 mIN B EC i S
10 ms = B #x RAAN B ICH 2 I ]
25 ms AP #% SR AR I JRE I 1]
it ACKIZ il A A PEC™ AL KL 56
SRR 7> FE VML (ARP)
B fFZPMBus

2.16 EH R IR P BCR 2R (USART)

N32WB452 R 517~ fh b, B T 7S AT WO 10, BFE3AN B F 2157 0 Ik 2% (USARTL. USART2HI
USART3), fila/Nil Uk 23 (UARTA, UARTS. UART6. UART7). X7/ R R IE(E . SCRFIrDA
SIR ENDECA&Hudmfifths . 2 AR IB AR, B 0 Tl AR S MLIN B/ AT fg.

USART1/ UART6/UART 74 13815 3 % Al ik 4. 5Mbit/Fh, e 42 1 19385 1 2 n] 14 2.25Mbit/ )

USART1. USART2FIUSART34 | LG T {E (I CTSHIRTS/E 544 HL . FHE 45 1SO7816/1 2 it A5 = 2K SPIiE S
1, A $2 TER ] LU DMAREAE

USART F ZRHEAT T

XL, SbilfE

NRZ A5 #ERS =

DEOBRERRER RS, WA AR, F T RSB RIE,  eik4.5Mbits/s
EE [ € rEa NE{CINE Tl

PGB W AL, SRR AME 1AL

LINZE R IE R WIT A5 R e 77 DAL LINAE I T4 I BE T, 24 USARTRECEEC B ALINGT,  2E 1367 i
TR, AN 1071117 T 77

*® 6 6 0 o
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i REI B T D

B IRDASIR Zwid#fiffdas, 7E1EH BN SCHF3/16AL K FrEL I (]
mERERELTIRE

& BfEREE SRR 1S07816-3 ARtk HLE KRB e R
& HRERHEIN 05 1 1.5 M kAL

B TEAE

AT B M FIDMAR 2 2 ph 333815,  7ESRAM LI 4E th ADMAZZ 0/ K 3k 77
ML R ) AE B AR 3 A RE AL

A s

L Qe

& LBEZEMET

& LR bR

m R
& SER
& IR TR

B ORI AR S
& IR
& IEEHHR
& iR
¢ KSR

B 10 bR B JUSART A iR

& CTS &

& LIN BiFF e
& R A AR
®  RKIETERN

& EWCHUR A AR AR
* BB RLANTN
& iR

& MR

& EEEHR

*  RIBHNR

B ZACEEIREE, WARHMEAUUED, EE B
W NER R A g i (G 2 R S A ) s bk s ZE A )
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m AR
USARTHE USART1 USART2 USART3 UART4 UARTS UARTG6 UART7
Lz e X XHF XCRE XCRE XHF &S XHF
A A XHF XHF XRE AN ANH AN ANSLHF
ZZA7IHIN(DMA) &S XFF X X XHF X &
EZ/ LU RSN X SRR XRE XCRE XHF &S XHF
GikiZ XHF XHF XRE AN ANH AN ANSLHF
BhHe= &S XFF X AXHF S &si &S AFE
0T (AR AR ) XFE XHF XRE XCRE XHF &S XHF
IrDA XHF SRR XRE XRE XHF R XHF
LIN XFF SRR XFF XFF CHF XFF FF
2.17 B4TAME R (SPI)

SCHRFBANSPHEN, AIMESNIPSHE IR, SPISIPSHE = HJA.

SPISCVFL Fr AN B LI/ T A BiAT Uy sl AE o s I m] DARE B R BB, AN
FEHLIEEI B (SCK). 2 MIERELIZ ERCE T TAE. EW T 2R, BHREH] — 50 s 4 1 2k
TR AR, 34w FCRCAZ S I W] 5215

SPIEE LM EZD)Rean -

3Lk AU L A5 AR

Y BN BF = AR UL ] B0 4 PR X 2 o TR 5 A

8E 1647 fE Ak ik %

FENERAE

YR FR

8 AR I RS 2 i 3 A AR B (B K N Feeic/2)

MRS (B K AfecLi/2)

F A AR A 2 P £

F AT 57T LB 3 B AR A TNSSE B 1 W ERAE R B 2 5
A Gt R P A4 Bl P A 7

A G AR KR Y, MSBYE BT B LSBTE AT

AT fid i T ) R R WO 7

SPLE AT RS AR E

SCRE AT EEIEAE AEFCRC

& TERIERUT, CRCH AT AR A iR G — AN ki

& TEANUTR ORI R iR S — AN B 3T CRC 5

W AR A A A R I DL R CRCE, R AR &
B CFIDMATLRE IR AT R IB BN e g P RIE A2 K
B B SPILEE136Mbps, SPI2/SPI3#: 118Mbps
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2.18 AT EHEHEE O (1%9)

12S2 —FP 35| B [F] 20 B AT B2 L@ P, & R R A2 PR HE 12542 1 (5 SPI2FISPI3E A) v] BL TAE T 8%
MRS, X2 A ABCE N 1647 . 24078326 A&, 7N Il B oA N B tHdTE, SRS R AR
8kHzFI96kHz. ‘& SZFVURP S Abr e, BFE R I2ShRiE, MSBFRILSBXS55riE, LLKPCMERTE.

AR @A, WL TAEAE ERM2FE RN o e By AT, e 11 [m) A i M & S AL A Ao

2 1
B 9o

12SE: W EEDyRean

B R EE (OB R

W R M ERE

W BfANME R AR TS A, SRASHE 0 1) & SR ARSI % (BKHZ 31 96kHZ)

B AR ST LU L6, 2447 5 # 320

W E T B A 1667 (16667 HE il BR3241.(16 2454321 £ 45 i)
B ARAE R B AR (R E )

W URIERESR 1R bR AR 32 BRSO SR (3 bR AT

B 160 HUR AR R AR R, I P & — A

B SCREI2S R

& 1>S AR

& MSB X FEARitE (X 5%)

& LSB X AR (A R 55)

€ PCM #5ifE(16 Ari@ i by KSR P 535 16 ALy oy 32 i i)

BT RMSBE
B RIERIEH B DMARE
W R I E A, LI i N256XFs(Fs B MR R IK)

2.19 Z&FFI N1 0 (SDIO)

‘o A0 5 N HE 42 11 (Secure Digital Input and Output), W #7SDIO#2 11, SDIOF L% I AAHBAMAL E 28 il
AR (MMC). SDTFEfER. SDIORR AT T ¥t 1.

SDIOFHLThEEUn T -

B 7F (MultiMediaCard System Specification Version 4.2) , SZHFAA7(ERIN). AT FISA dE sk, A1 RT3k
B FEMMCHMYL

Y FF (SD Memory Card Specifications Version 2.0)

Y HF (SD I/O Card Specification Version 2.0) , Sz #7107 (BRI AAG B 24
SDIOH} i id 4 1] ik 48MHz

SDIOA S HFSPIE T 3
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2.20 FEH| 2R X M 45 (CAN)

Y RF2BECANG 2R 1, A MTE2.0AFI2.0B(E5h), HiiE R EikIMbps. ‘& A] LU & 3E 1A AR TRET bR
YEMT, ] DARRISORN A 325 29 N R IR AT I R it

www.nhsingtech.com

F B A

B SCFFCANTMY2.0ARI2.0B B
W B R TIA1Mbps

W SCRRRT A AR 8 A ThRE

B Kk

& 3D RIERMEH
& ORI SR AT E
& UsKRIE SOF I IR [) 8K

m B

& 3R 2 MR FIFO
AR e A2
H 14 e s A
NPEERIIES
FIFO i H 4b 277 AT ic &
0L SOF I %I Fry i ) 8%

*® 6 o o

*

WA A A E AR
& FEHZhEAR
16 7 F HIS AT 2 N &%
FIPE SRR 2 N0 7 R IE I T

* o

m B

& AT BE

& HRAE 5 A 1 Bathk s e, IR AR RCR
2.21 B BATH L (USB)

N32WB452 2 717 il P ik — AN AR A USB I B4 3 il 4%, 1EAE 45 USB 13 7% (12Mbit/ F0) ki vl , i 5 AT FH 3K
B E, BAEEMEEThAE. USBE F48MHzI £k i P93 EPLLEL 7= AE CARIEE S R e, i ep i
i HSE A0 i fi A

USB % & $2 ill 2% 3 BUREE IR -

B FF4 USB2.0 4l %45 M AR IS

B AECE 1384 USB i
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CRC(EF TUARBIS) RS, S A AN A (NRZI) G B /A AL 3 78
SCREHE R/ [ 25 ity 2t B XU X AL

SCHF USB Hhn/ma i 4

T 2 B e ok o A

USB DP {552k E3Z #rp0 ik 15K hr Pl CREEH]D , FE25%

2.22 BABANEHEO(GPIO)

YR £ 651 GPIO, 44 N54H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , H: 4 PA/PB/PCA:4 16 H,PD
HAL8AS, PEAH LI, FEAGPIOS| IR AT LA A B e I E IR ) « AN GEEANE EHiel R
$r) B MM DR 1, Z2EGPI05| JHIHS -5 H7 sl 1 =AML A, A 105 JHE S eh 5| &
s B 7 BABELEMADIRER 5 , FrA MGPIOS| AR K i IS RE /1.

GPIO T Z ARt T -
W GPIO i [ AL 0] LA HT 1 4 S B Rl 2 g =X
® N
N e (55 ERD
BN R (35 FHD
EEPE VN
A% =%
e 2 T Re
& JHREH IR
m @/ /O(GPIO)
& SAMRARIEN G, EHIhEEARTFE, Bk BOOTO 1 BOOTL 4 (BOOTO il BOOTL M\ T
B, 1O i 4 C B BB AL
& S ANIEAE, SHAEARTIRE, 1O 3 DA B RS AR, A5, JTAG 311
B THN Fhel N HE
v JTDI BT Ffiist
v JTCK BT FHfst
v JTMS BT FHiftst
v' NJTRST B+ FHis
& CUfENHHECE R, 5 ) R A AR R E R BRI 170 SUE. T RL DA AR A ST
=
WA I B BB R T AR
W SMEWTREE A A SN TR Sy, A T AR AN A, i T B AR
m SHThEE: BRI RE 6 IR vt 1A G B P AT R

® 6 6 6 o o
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B GPIO HUEHLH], BUENLHI VRS 10 BLE . A — i AL EHAT 7 HUE (LOCK) R, £~ —IX

BALZ A, KA RER HE i A P B

2.23 /B FFHE R (ADC)

SRR 21207 4. TMSpSRAE R HIZ IR LLATADC, SRR i AMIZE 738N, AT I 16N SMERI3AS Py 7

55U, HPADCIZFFONMIMIEIEIE, ADC23 #1241k,

ADCE ZERF AU

SR 12 6. 10 67 8 47 6 frarEER AL E

& 12bit 7} HEE N RE R R AR 4.7TMSPS

€ 10bit 7} #rE N A s R AR AR 6.1IMSPS

€ 8bit 73 HEE T R EEKAEES 7.3MSPS

& 6bit 73R T R EEKAEE S 8.9MSPS

ADC IR 43 9 TAER B SRAE I iR A T I i

& {UATHCE AHB_CLK fEN TAERMEPIR, fmi ] ] 144MHz

73 53 A R ADCIETE -

& OECE PLL /EACSREERTBIR, fEr nl 3] 80MHz, S FF/4i 1,2,4,6,8,10,12,16,32,32,64,128,256
& TficE AHB_CLK {ERFER 806, f%mnl 2] 80MHz, CFE/4i 1,2,4,6,8,10,12,16,32

& PR T A ThEE, SRR A E AR IMHzZ
SCHREE I ik ADC KA

FEAREE TR TR NEAR S oRORUR A LG 1A S i 7= A v
AL YR SRR 4 A 20

MIEIE 0 FEIE N (1) H ShH Rt

SCHF ERME

a7 AR B — S5 A B X 5

KA [EI R AT DA% S8 18 4 7)) G P

TR U 45 R N A 45350 A1 i R e T3

[ 7 A5 =

WHE M, ADC1 fil ADC2 44

ADC fEHZR: 1.8V | 3.6V

ADC #i \Jilfl: VREF-< VIN < VREF+

ADC FJ LM# H DMA #:4F, FNGETE S # A DMA & K4k

BAUE 1 ThEE, TRAAEE RS HEL IS L — 2% . 2 BByt b i

B, g7 A A

23

E, MRS S P A

EHREARBAERAR NSING TECHNOLOGIES INC.
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2.24 BRI #H23(DAC)

SCFFAN B R 445 (DAC), DACR 120 v an N+ i HE RS0 SO e e - DACHKE AT 2 g i T,
BEAMEIEHARA P e e ds, 2NDACTH LLRIHE I B AN . DACTHT UL 51 Al A\ 275 H 5 Veers LLER
RGN EE e a R

ARSI R R R T g

P~ DAC #eHdi: A —Nii i
AL B 8 frEk 12 ffi

12 s Rl G & 1 e A 57
5] 5 T e

7 A g

FEA = A

X DAC T8 TE A 37 B[R] 5 i

AN EIE A AT DMA DjRé

BN e AT B 4

NS H K VREF+

www.nhsingtech.com

2.25 BEAEEIR(TS)

BEAR RGN T I L, B3 FEITE 1.8V <Vppa< 3.6V [H] o i FEAL I AR 1E P S Bl e 12
FIADCL_IN16HHINIEIE F, T ReAL RS 0 4 4 30 5 v 25 .

2.26 BFHHHFE O (DVP)

DVPE&—/NRIE. 5 KIFICMOSH: AR AR #2 11, AT LAIR 77 (St % 7 (0 BEMECR AR TR ok, I HAREARAE
ML FHCPUT T

DVPHz P D REARFIE W1 T

ARE R A 75

SR S (MR 24MHZ), 25 4P CMOS 5 Fr BRI 4k

HA 8 x 32bit K/ FIFO, FIFO — Al f&4 4 N

X DMA, REEGEETHE CPU T

KAEEG RN BN 4 HEEEfs

SCHREORAR I UG B A

2.27 TER LA E B IG(CRC)

LM CRC32MICRCI6fE, TEITLARIK(CRC) V5 L T R AR [H € 1 A il 2 T a5 FIE—CRCIF FE 45 R
FEMRZ NI A, B CRCMIBARYE ] Bk Bl M s A7 (1 — Bk . fEEN/IEC 60335-1hnE AT A
EIEHE T AR N A A AR AR A T B, CRCTFSE ST AT LU T SEmf - S AR 925 44, IR SPEREREAN
A RGZER A 72 A R A4 B
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CRCI¥ & ZRF T R

CRC16: SZHFZ Iz X168+ X15+X2+X?0

CRC32: SZRFZ I X532 + X2 + X2 + X2 + X16 + X124 X1 4+ X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 TH5 I | 14~ AHB I 44 HI(HCLK)

CRC32 iH5 I H]: 14~ AHB I 44 HI(HCLK)

TEHITCARTH AR E R E

Y FF DMA J5 34

2.28 FIEREAFINE 5| 2 (SAC)

PR SRR I 51 5, SRR 22 R o B30 o T 5 R ol PR 3 D SRk R % R B R Bk ek, AR T A
SV 5 REARCR IR 48 i I A e S P

WA SR AR

B SCFF DES SR
& O DES Al 3DES fnfi# iz
& TDES 37#F 2KEY 1 3KEY #3{
¢ I FF CBC fll ECB X

W S7HF AES XERRELE
& 7 128bit/192bit/ 256bit #E K E
€ ¥ CBC. ECB. CTR &l

W EF SHA JeiB 5Tk
& ¥ SHAL/SHA224/SHA256

W SCEE MDS AL

B R RRRE S SM1. SM4.  SM7 Sk DL K SM3 J4 i By

2.29 ME—R & 755 (UID)

N32WB452 28 17 it 4 B P A A FE (IRE— B4 5105, 939311 9 96/h7 () UID(Unique device ID)FI12847 )
UCID(Unique Customer ID), XM/ BE# 77815 A7 AR N A7 il 4 (0 R R BC EL B, EA I & (045 S
]IS, FEORUEXN32WBA52 R AT R — MdE il d FEAR T 15 00 T # 2 ME— 1, F P S AR R B e 4%
A LUl CPUBITAG/SWD 2 L, ANAT#EAS L.

UID 961, 38 H HIRMON P 515 BN ERS, 2495 INAERT, R eME— bR 5 BAE IR AL 5,
— AR AR N A7 il 3 Y IR 22 ik

UCID 12867, 8~y REARE oI5 € L, B a0 A KA GG B
2.30 BATBLITAGHHR H(SWJI-DP)

WHRARMAISWI-DP#2 I, 254 TITAGHI A AT B2 g4 1, AT PASEE B 47 s 2k il 32 D 8ITAGH: D 1)
4. JTAGHITMSHIITCKAE 54 7l 5SWDIOFISWCLKILH 51 1, JTMSHI_E 11— NS RRIAE S 35 H T
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1EJTAG-DPHISW-DP|a] )4 .
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3.1.1 QFN48
Bl 3-1 N32WB452 & 5I|QFN48 5| 4 i
$
[a)
m| o E ><| ><| Ql
82358 YYYss 33
S S p 22 a a2 2 §
oL UUUUUUUUUUL |
. 48 47 46 45 44 43 42 41 40 39 38 37
VBAT 1 36 PA14-SWCLK
PC13-TAMPER-RTC 2 35 VDD 2
PC14-0SC32_IN 3 34 VSS 2
PC15-0SC32_0OUT 4 33 PA13-SWDIO
PDO-OSC_IN 5 32 BLE_VDCDCCRF
PD1-OSC_OUT 6 31 BLE_RFIOP
QFN48
NRST 7 30 PA12
VSSA 8 29 PA11
VDDA 9 28 PA9
PO-WKUP 10 27 PAS8
PA4 11 26 BLE_VCC
PA5 12 25 BLE_VDCDC
13 14 15 16 17 18 19 20 21 22 23 24
C I
[{e] N~ — o — — — N T o <t mn
L $65 33 9 0 @0 @ @ @
o o o g A o —Z o o a
@ > =
&1 o,
m
o Y
s}
27 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hiif: +86-755-86309900 1. +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057



e\

A
\ .
’C? EIRIA www.nsingtech.com
3.1.2 QFN64
Bl 3-2 N32WB452 &L QFP645| i1
o =
s S 4 x5
N [9V] Ia) &)
o o
o 0o > =
Pm 2 X X B 7
8 &I 8 ~N © W0 S o™ LLJ L_IIJ IiIJ o S 99 3
SRRzl S
(@ UUUUUUUULUUUUUUL )
.$$$88%%B$$EBSSSQ
VBAT [ |1 48[ vDD_2
PC13-TAMPER-RTC 2 47 VSS 2
PC14-0OSC32_IN [ 3 46| PA13-SWDIO
PC15-0SC32_OUT [_14 45| PA12-USB_DP
PDO0-OSC_IN 5 44| PA11-USB_DM
PD1-OSC_OUT [_]6 43[ ] PA10
NRST 7 42 BLE_VDCDCCRF
PCO |18 41| BLE_RFIOP
VSSA 9 QFN64 40 PA9
VDDA [__]10 39 PAS8
PAO-WKUP [ ]11 38| PC9
PAL [_]12 37 PC8
PA2 [ ]13 36| PC7
PA3 14 35 PC6
VSS 4 15 34| BLE_VCC
VDD 4 [ |16 33 BLE_VDCDC
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PE2 1 66 VSS 2
PE3 2 65 PA13-SWDIO
VBAT 3 64 PA12-USB_DP
PC13-TAMPER-RTC 4 63 [__| PA11-USB_DM
PC14-0SC32_IN 5 62 [ PA10
PC15-0SC32_OUT 6 61 [_| BLE_VDCDCCRF
OSC_IN 7 60 [__| BLE_RFIOP
0SC_OuUT 8 59 | PA9
NRST 9 58 PA8
PCO 10 57 PC9
PC1 11 56 PC8
QFN88
PC2 12 55 PC7
PC3 13 54 PC6
VSSA 14 53 PD15
VDDA 15 52 PD14
PAO-WKUP 16 51 BLE_VCC
PAL 17 50 BLE_VDCDC
PA2 18 49 PD10
PA3 19 48 [_| BLE_SWITCH
VSS_4 20 47 (| PD9
VDD_4 21 46 [__| PD8
PA4 22 45 | PB15
M < OO O I~ 0 O O 4 AN M < 1N O 0 O O 4 N M <
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& 31 BHEX
ESpS _ % ALK R DIER©
o< | © 2 Fail-safe® ETHREO
I | © | ® = )
S22 Glas % |0°| X (RALR) Bk 03
oo O -
-] - 1 PE2 110 FT Yes PE2 UART6_TX DVP_HSYNC
-] - 2 PE3 110 FT Yes PE3 UART6_RX DVP_VSYNC
1111 3 VBAT S - - VBAT - -
2|2 | 4 |PCI3-TAMPER-RTC® | 1/O | TC Yes PC13® TAMPER-RTC -
3131|565 PC14- OSC32_IN®¥ /10 | TC Yes PC14® 0OSC32_IN -
41416 PC15- OSC32_0OUT® 110 | TC Yes PC15® 0SC32_0UT -
5|5 |7 OSC_IN®™ | TC Yes OSC_IN - -
6|6 |8 0SC_ouT® 6] TC No OSC_ouT - -
71719 NRST 110 - - NRST - -
ADC12_IN610) DVP_D2
- 1810 PCO /10 | TTa No PCO 12C3 SCL UART6_TX
ADC12_IN710)
- -1 PC1 /10 | TTa No PC1 12C3 SDA UART6_RX
UART7_TX
-1 - |12 PC2 /10 | TTa No PC2 ADC12_IN8U19 SPI3_NSS
12S3_WS
UART7_RX
-1 - |13 PC3 /10 | TTa No PC3 ADC12_IN9(10) SPI13_SCK
12S3_CK
9 | 14 VSSA S - - VSSA - -
10 | 15 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1®
1011 | 16 PAO-WKUP /10 | TTa No PAO TIM2_CH1_ETR SPI3_MISO
TIM5_CH1
TIM8_ETR
USART2_RTS
ADC1_IN2®
- 112 | 17 PAl /10 | TTa No PAl TIM5_CH2 SIIDZI%MS%SI
TIM2_CH2 —
DVP_HSYNC
USART2_TX
TIM5_CH3
- 113 | 18 PA2 /10 | TTa No PA2 ADC12_IN1109 -
TIM2_CH3
DVP_VSYNC
USART2_RX
TIM5_CH4
- 11419 PA3 /10 | TTa No PA3 ADC1_IN4® -
TIM2_CH4
DVP PCLK
30 B REARRHHRAT NSING TECHNOLOGIES INC.
Motk IR L X BTG SR 100 5 [H IR K E
Hii%: +86-755-86309900 1EH.: +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057



A
<) EIRIA www.nsingtech.com
ESp] = BRI S A ThRRO
o< | @ S | ® _ |Fail-safe® FEThRe®
I | © | @ g &= 8 o
IERE: Rl ® 0% | x# | @R Bk EEX
o|o| o =
- 15|20 VSS_4 S - - VSS_4 - -
- |16 |21 VDD_4 S - - VDD_4 - -
SPI1_NSS
USART2_CK
1117 | 22 PA4 I/0 | TTa No PA4 DAC_OUT1 12C2_SCL
ADC2_IN1©)
DVP_DO
SPI1_SCK
DAC_OUT2
1218 | 23 PAS5 I/0 | TTa No PAS5 ADC2, IN2® 12C2_SDA
DVP_D1
SPI1_MISO
TIM8_BKIN
1319 | 24 PA6 I/0 | TTa No PA6 ADC1_IN3® TIM1_BKIN
TIM3_CH1
DVP_D2
SPI1_MOSI
TIM8_CHIN
1420 | 25 PA7 /0 | TTa No PA7 ADC2_IN4®) TIM1_CHIN
TIM3_CH2
DVP_D3
ADC2_IN5®)
- |- |26 PC4 /0 | TTa No PC4 DVP_D4 12C3_SCL
UART7_TX
ADC2_IN12®
- - |27 PC5 I/0 | TTa No PC5 DVP_D5 12C3_SDA
UART7_RX
TIM3_CH3
-|21|28 PBO 110 | TC No PBO TIM8_CH2N EX&TEHTZQ'
DVP_D6 -
ADC2_IN3®
TIM3_CH4 TIM1_CH3N
- 12229 PB1 I/0 | TTa No PB1 TIM8, CH3N UARTS. RX
DVP_D7
DVP_D3
15| 23 | 30 PB2 I/0 | TTa No PB2/BOOT1 ADC2_IN13() UART4_TX
SPI1_NSS
TIM1_ETR
-3 PE7 /o | TC No PE7 - UART4_RX
SPI1_SCK
TIM1_CHIN
UART5_TX
- - |32 PES /0 | TC No PES - SDIO_ DATO
SPI1_MISO
TIM1_CH1
UART5_RX
- - |33 PE9 /o | TC No PE9 - SDIO. DATL
SP11_MOSI
TIM1_CH2N
SDIO_DAT2
- - |34 PE10 /0 | TC No PE10 - SPIZNSS
1252_WS
TIM1_CH2
SDIO_DAT3
- - 35 PE11 110 | TC No PE11 - SPIZSCK
1252_CK
TIM1_CH3N
- - |36 PE12 110 | TC No PE12 - SDIO_CLK
SPI2_MISO
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o< | @ S | ® _ |Fail-safe® FEThRe®
S| o | ® s = S e
IERE: Rl ® 0% | x# | @R Bk EEX
o|o| o =
TIM1_CH3
SPI12_MOSI
- | - |37 PE13 /o | TC No PE13 - 1252 SD
SDIO_CMD
12C2_SCL TIM2_CH3
16 | 24 | 38 PB10 /o | TC Yes PB10 USART3. TX DVP_ D4
12C2_SDA TIM2_CH4
17| 25 | 39 PB11 /o | TC No PB11 USART3_RX DVP_ D5
18| 26 | 40 VSS 1 S - - VSS 1 - -
19| 27 | 41 VDD_1 S - - VDD_1 - -
SPI12_NSS
12S2_ WS
12C2_SMBA
20| 28 | 42 PB12 /o | TC No PB12 USART3.CK -
TIM1_BKIN
CAN2 RX
2129 | - BLE_SWITCH - - - BLE_SWITCH BLE_SWITCH -
SPI2_SCK
12S2_CK
2230 | 43 PB13 /o | TC No PB13 USART3_CTS UART5_TX
TIM1_CHIN
CAN2 TX
SPI12_MISO
23|31 | 44 PB14 /o | TC No PB14 TIM1_CH2N UART5_RX
USART3 RTS
SPI2_MOSI
2432 | 45 PB15 /o | TC No PB15 12S2_SD -
TIM1_CH3N
USART3_TX
SPI3_NSS
- | - | 46 PD8 /o | TC No PD8 - 1253 WS
CAN1 RX
USART3_RX
SPI3_SCK
- | - | a7 PD9 /o | TC No PD9 - 1253 CK
CANL TX
- | - |48 BLE_SWITCH - - - BLE_SWITCH BLE_SWITCH -
USART3_CK
- - |49 PD10 /o | TC No PD10 CAN2. RX
25|33 | 50 BLE_VDCDC - - - BLE_DCDC BLE_DCDC -
26|34 | 51 BLE_VCC - - - BLE_VCC BLE_VCC -
TIM4_CH3
- - |52 PD14 /o | TC No PD14 - 12C4_SCL
TIM8_CH1
TIM4_CH4
- | - |53 PD15 /o | FT Yes PD15 - 12C4_SDA
TIM8 CH2
1252_MCK TIM3_CH1
TIM8_CH1 SPI2_NSS
- |35 54 PC6 /o | TC Yes PC6 SDIO, DAT 1255 WS
12C4_SCL USART2_CTS
12S3_MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- |36 55 PC7 /o | TC Yes PC7 SDIO. DAT? 1255 CK
12C4_SDA USART2_RTS
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© | = | o = | _ |Fail-safe® FEIhRE®
S| o | ® s = S e
IERE: Rl ® 0% | x# | @R Bk EEX
o|lo| o =
TIM3_CH3
- |37 56 PC8 o | Tc | Yes PC8 sg:\ngC:Tgo SPI2_ MISO
- USART2 TX
TIM3_CH4
TIM8_CH4 SPI12_MOSI
- | 38|57 PCY o | TC Yes PCY SDIO. DATL 1262 SD
USART2_RX
USARTL CK
27| 39 | 58 PAS /o | FT Yes PAS TIM1_CH1 -
MCO
USARTL TX
28| 40 | 59 PA9 /o | FT Yes PA9 TIML CH2 12C4_SCL
- |a160 BLE_RFIOP - - - BLE_RFIOP BLE_RFIOP -
- | 42| 61| BLE VDCDCCRF - - - BLE_VDCDCCRF |BLE_VDCDCCRF -
USART1_RX
- |43 |62 PAL0 o | FT Yes PA10 TIML G 12C4_SDA
USARTL_CTS
USBDM
29 | 44 | 63 PA11 /o | FT Yes PALL CANL RX -
TIM1 CH4
USARTL RTS
USBDP
30| 45 | 64 PA12 o | FT Yes PA12 CANL TX .
TIM1 ETR
3| - | - BLE_RFIOP - - - BLE_RFIOP BLE_RFIOP .
2| - | - BLE_VDCDCCRF - - - BLE_VDCDCCRF |BLE_VDCDCCRF .
PA13
33|46 | 65 PA13 o | FT Yes JTMS- SWDIO - UART. TX
34|47 | 66 VSS 2 S - - VSS 2 - -
35| 48 | 67 VDD _2 S - . VDD _2 - -
PAL4
36|49 | 68 PAl4 /o | FT Yes JTCK- SWCLK - UART4 RX
TIM2_CHL_ETR
PAL5
37|50 | 69 PAL5 o | FT | Yes JTDI Slgé%—'\\}\fg‘ SPIL_NSS
— USART2_CTS
TIM8_CHIN
USART3_TX
- |s1|70 PC10 o | TC Yes PC10 SUSST‘S—/ITXZ SPI3_SCK
- 12S3_CK
UART4_RX USART3_RX
- PC11 o | TC Yes PC11 SDIO. DATS SPI3. MISO
USART3_CK
UART5_TX SPI3_MOSI
- |52 72 PC12 o | TC Yes PC12 SDIO. GLK 1253 SD
TIM8_CH2N
CAN1_RX
- |73 PDO o | FT Yes PDO - UARTZ TX
CAN1 TX
- - (7 - —
74 PD1 o | FT Yes PD1 UARTZ RX
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% E: T 0 5 DB
o< | @ S | ® _ |Fail-safe® FEThRe®
I | © | @ g &= 8 o
IERE: Rl ® 0% | x# | @R Bk EEX
o|o| o =
TIM3_ETR SPI3_NSS
- |53 75 PD2 o | TC Yes PD2( UART5_RX 12S3_WS
SDIO_CMD TIM8_CH3N
- | 54| 76 BLE_DVDD - - BLE_DVDD BLE_DVDD -
- | 55| 77 BLE_X032MM - - - BLE_X032MM | BLE_X032MM -
- | 56| 78 BLE_X032MP - - - BLE_XO032MP | BLE_XO32MP -
PB3
TRACESWO
SPI3_SCK TIM2_CH2
38|57 | 79 PB3 /0 | FT Yes JTDO 1253 OK SPIL SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1
39 | 58 | 80 PB4 /0 | FT Yes NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8_ETR
TIM3_CH2
12C1_SMBA SPI1_MOSI
40 | 59 | 81 PB5 /o | FT Yes PB5 SPI3_MOSI CAN2_RX
1253_SD USART2_RX
TIM1_BKIN
4 - | - BLE_DVDD - - - BLE_DVDD BLE_DVDD -
421 - | - BLE_X032MM - - - BLE_X032MM | BLE_X032MM -
43| - | - BLE_XO32MP - - - BLE_XO32MP | BLE_XO032MP -
12C1_SCL USARTL_TX
44| 60 | 82 PB6 /0 | TC Yes PB6 TIM& CHL CAN2 TX
12C1_SDA
45|61 | 83 PB7 /0 | TC Yes PB7 TIM& CH? USART1_RX
46 | 62 | 84 BOOTO I - - BOOTO - -
12C1_SCL
S]] es PBS o | TC | Yes PB8 oS CANL RX
- UART5_TX
12C1_SDA
| - |86 PB9 o | Tc | Yes PB9 sTD”|\g4_DC/:|T45 CANL TX
- UART5_RX
47|63 | 87 VA S - - VSS_3 - -
48|64 | 88 VDD _3 S - - VDD _3 - -
L 1= #A, O= #ith, S= Hl, Hiz= #M.

FT: Z#&5V;: TTa: Z&H33V, XHHEMS E: TC: Hi#E3.3VI10.

HLEDYFER el 7 5B % 1o

PC13, PC14APCL5 7/ Iigid I FA AT, TS TN FEGERACH RAT HE IEBMA) o AIUEAS =1~ ) ST i i1 51 #id X
FHREY: AER B T H B LAF 2N 0 T, RA I G ABOpF =15 JIJEIT Fii 1 62 H  A~ BEEL3mA

BLEG I (X — K LI T ZDFERE T Z Il 7, XL PRI RS 1 85 15 X 7 7 s 1 o S e g A s e

LRGN o FeT HTEHZLAO LIHIAIEE,

H

=3

Z2HN32WBAE2 /1] 127 F A #7185 171X 2 FIIBKP &7 fras I K 5 e
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6. A IFERETE A HLE B A 7 (R A T 5 2 S T ) 1A B 2 ANB2WBAB2 M /' S F I R A ) AIO
HATHE R EF T

7. QFN48ARQFNGA LS I/ 7] s F1 7] il 15 /1 17/ A i 2 HOSC_INFIOSC_OUT LY il 1 AT LLH 37 1% B X 451~ 71 7 P DO AP D1
ZhgEs G/ PDORPDLAS, R AT/ IR FEM TFEBO )G . 1HX TQFN8BE %, 1 7PDOAPDI A H HIZGE T, AL 1% e 2
FFHIEEA TR R B R IFA 5152 N32WBAS2 H 1 24 F 19 FH DA 3 15 AT i i 7 17

8. Fail-safes& 5.5/ A BIRIMAMS, AAO_LWITA BT D EFFAERAE B THEALS MG LA —EBLE TR
HR.

9. X/WHIADC I Ky HUEIIE, 5 FFiR E R 8. TMSPS(12Bit) .
10. X7 MIHIADCIHHE A F I, 3 FF1R 5 R 4. TMSPS(12Bit) »

T GG S R R A FIADCI2_INX, i 15/ ] BU/ZADCL_INXZGADC2_INX . #/47: ADCI12_INQZE a1~ 5/ il if LU FiE &
ADC1_IN9, #4a]LIf B #ADC2_IN9,

FHHI T HPAO XM TR JH IHEEH HITIM2_CHL_ETR , Zos A LB B 122955 4TIM2_CHLE(TIM2_ETR. /72, PALSXS A/ E ML R LG5
HIEFTIM2_CHL_ETR, A& 1HFHIE X

FHFT B0 11, 75 2RO H /5 H Ji H [ s 22D T3.6V
11.  VDDAINVSSA 7/ I 72 i/ E 55

33WTNASH B

T EF% T N32WBA52 R 51 4 i 4 TAE{EDCDCHE S FILDOME U, BT 75 B 32 EAMHE 2R AR S H AR S S 4L
BLE_RFIOP4ME K%L, BLE VCCAHMEHIEMLH, BLE_VDCDCH:A BRI F %, BLE_DVDDAMEHZ, &)
SN AMIB2MHZ S, R0 iR 1 8RR 6 5% F T L8 P4 332K HZ RC Oscillator, 54 BOMMiAs 7]
LR L 9DCDC, P4k M5k

B 3-4 DCDC TR S ik E

—1.. I 0
32MHz 100nF
= GND
s ¢
X X 8
o 4
m o om
P
‘ |_| |_| |:| BLE_RFIOP
BLE_VCC vee
1 -
I 4. TuF
N32WB452X =
[1BLE_VDCDCCRF ——
[_] BLE_vDCDC
1 BLE_SWITCHm .
\ / 2.2ull =2 2uF
== GND
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32MHz
C
I 100nF
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s s
[a)]
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w w w
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m m m
e U U U ) |
[ BLE_RFIOP
— BLE_VCC vee
N32WBA452x | BLE_VDCDCCRF
BLE_VDCDC
.
_r 1uF
=
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4.1 PRKAF

BRAEAS BB, FTAT IR RO B AV s gt
4.1.1 B/MRIBRKEIE

GRARRE I, R P LS R 10006 1072 h fEFR BRI Ta=25C FHITHIMIR, AT ot/ TR KA 14 7
R BF SR . ke oL AN B 7125 26 15 S (R

FERFAN RS T T MEM P R OEE S35 VAl B B TR A 2 B, A e 2 BT
A LR VAL IR L e/ NI R AR A B I AR AT, P P P 0 = 5 (1 b 7345 (-4 435)
(CEIR

4.1.2 HAIMAE
BRARRE I, UK R I T Ta=25TRIVp=3.3V. XE¥ i k2 MR, OUH T 115 5.
4.1.3 HEIghLR
BRI, XL R IR, AR TR R
414 FHEHBEE
W51 B0 1 R R T 41,
B 4-1 31BN SRS

—X MCU

30pF —

4.15 5| NEE
A1 4 Fh R R 7 2 T 4-2eh
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1.8-3.6V

VBAT

Power Switch
~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

Output :
|
10 |
General 1/0 port —@ Levell |ogic :
shift | circuit - |
Core circuit |
(CPU,digital |
Vbp circuit and |
| memeory) :
| |
VDD 1/21-+/4 == Volta : |
- oltage
N regulator ll :
4X100nF | :
|
1x4.7 uF E | |
| |
= Vssi/2/-/4 e T !
VDb
—
VDDA
: - —@
|
|
VREF |
— —_—— __'_-_-_-_ Analog
I peripherals
VREF + (ADCs
10 nF DAY
+1uF
100nF +1UF VREE- |
hd I
— Vssa | |
Ve A TuF 2R ZE % FN bps -
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I BAT VBAT
“ ’l (1]
loo Voo
1
1
— VoA

4.2 X BRHE H

INFEZSAF L A BAr i b i A0 fe KBUEME PR (GE 4-1. K 4-2. R 43)Pan iife, laess SRk
R4y M REARSE B REAT, JFANERAEBLSR A T e Th R PEIRAE TR . SR AR

ANEHBARIR . XL

TE i RAB A R S a4 e n] SE
£ 4-1 B
e ik B BN )
Vbp- Vss AR = A3 HL HR (B & Vopa TV pp) (D -0.3 4.0
v E5V A 951 L I TR ® Vss-0.3 55 Y,
™ TEIE B W L[ L E@ Vss0.3 Voo + 0.3
| AVoox | 7 7 3% P 5 2 R L 22 - 50 o
| Vs Vss| T [ Bt 5 2 L 22 50
Vesp(Hem) ESD#f H iU, FE R (N AR 7)) 0 4.4.117%5
1. I (Voo, Vooa) RTHE(Vss, Vesa) I 2 46 2 762 51 51 4o V936 BBl 9 B A L 2 45 1
2. VAR R, RARES%E 42,
3. Y5VEZAG| HHIANESLV, Voo AREILT2.25V.
% 42 R
e ik A f;
lvoo 235V po/V poa LB F 2 FLAE (1L L) 0@ 100
s 2 1 Vs 28 [ 54 L A (T L L ) O 100 A
| ORI 5| - 1y L Py 12
© (TR ORI 5| I _E 1% th Lz 12

40

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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NRST 5| I N HL -5/0
lingeing@@ " :
FoAh 51 BN FL +/-5
1. FrERIHEIE(Voo, Vooa)FIH(Vss, Vssa) 5! AR & ER R AT USRI N At R4t 1.
2. HViNSVool, B—ANIERENBER; MVin<Vssi, B—MRATEANBER. ey AN S HHKE, BERESHER

4-1,
3. RINEABRSTIASAEUMERE. WEE4.4.2175,
4, RAERKHERE, Vool KIFERE N0.1Vop.

R 4-3 WERE
5 ik AlE| AL
Tste i 7l B ¥ -40 ~ + 105 oC
T BORG i 105 5C

4.3 W SRk
431 WFTAEHRE

£ 4-4 WX TR

5 iR w/AME HAUE BAME LY 0A
VCC(op) IEH TAE YR HLE 1.8 3 3.6 Vv
VCC(sto) NI A TAE R -0.3 / 3.6 Vv
G omReE RFf G 5 IR / / +10 dBm

HL K DCDCH}Hf Hi gk 15 2.2 3 pH

cout DCDCH# 2 0.8 1 5 uF

432 WF DC =¥
£ 4-5 BEFDCSH R

S8 iR B/ME HRUE BAE LR VA
I(RX) I3 Rx Hijf, VCC=3.0V, f#if] /' DCDC - 44 - mA
I Tx B, VCC=3.0V, 0dB i, 14
1(Tx) J' N DCDC - 4.6 - mA
Idle B YR, XO32M KM, SR e
I(idle) M1, GPADC [, CPU idle k&, gD - 600 - uA
standby JR 7
I (Sleep) DeepSleep #5\ T HLii, 4KB RAM Retention - 1.2 - pA
I(Shutdown) Shut-down X HL - 0.1 - pA
I(Reset) Reset Pin & {74530 HLif - 0.1 - HA
41 H R ARBAE FRAF NSING TECHNOLOGIES INC.
ks VRIITTRG I X B AL X SR 1095 R R AR K
Hif: +86-755-86309900 1. +86-755-86169100
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F 4-6 1-Mbps GFSK (Bluetooth Low Energy) — RX

SH iR &/ME HARME BAE Az
PR U PRI =1%o / —94 / dBm
P L A g i PR =1%o / / 10 dBm
{E5heR -67dBm, TS SE(EE
[HHHC/I P, iR EE=1%0 / 8 / dB
{E5heR -67dBm, TS SE(EE
C/l, # MHz HMHz, BRI =1%, / -4 / dB
E5HeE -67dBm, TiH(EEEEE
C/l, 42 MHz BMHz, ZHE=1%o / -33 / dB
E5HeE -67dBm, TS SESHE
C/l, 43 MHz #BMHz, RAE=1%. / -44 / dB
C/l, Channel {E5heE -67 dBm, T-H(ZSE8BGHH
Selectivity FhL, RIEE=1%0 / -29 / dB
C/l Image 1-MHz
Adj. Channel {E5heE -67 dBm, TS S 85
Selectivity RAGEHAMHZEE , RIS ZFE=1%0 / -37 / dB
30 MHz #| 2000 MHz / 4 / dBm
iy AH 2E 2003 MHz %] 2999 MHz / -7 / dBm
3000 MHz to 12.75 GHz / 4 / dBm
. . {55 951% 592402 MHz, -64 dBm. T4k
AT 4512 4334 52405412408 MHz / .32 / dBm
# 4-7 1-Mbps GFSK (Bluetooth Low Energy) — TX
S5 iR B/ME WAE BXE =R A
Pout Fuul R AR (B250Q 6130 -20 0 +3 dBm
Pout_step D £ ilstep / 5 / dB
Pout HD?2 RS B DIE, RHE 5 2% 0dBm / 47 / dBm
Pout HD3 R =B DI%, RYHME S Zh#%0dBm / -42 / dBm
RAFEIVUIR UL B iR, RAHME S %
Pout_HD4 0dBm / -48 / dBm
4.4 TVt
4.4.1 BRI EXMH
£ 4-8 BHILIEXA
(i ZH %A ME O E] LR {A
fHeLk P EAHBIR B 4 R - 0 144
frcLka N & APBL &l 4 %8 - 0 36 MHz
frcLk2 N EBAPB2IR] i i % - 0 72
Vobp sl TAF - 1.8 3.6 \Y
VopA RO 5y A L %25 5VDDOAR R 1.8 36 Vv
VBAT H o TAE R - 1.8 3.6 Vv
TA SR (RS T) Ja BRA6 -40 85 °C
LE SEIR T EEAIENS -40 105 °C
1. EEUUE A EE YR Voo M Vooafib B, 7E FHEAE R E/ER R, Vool VopoaZ [B1H 2 70V 300mV I Z ) .
4.4.2 L H AR R ) TAESA:
TRAGHAISERKIER 4-85 H ISR T .
42 H RE AR AR AT NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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£ 4-9 LA BRI TR

s S %1 B/ME BAE E:N iV
‘ VDD b FHi# % EELYE EEL R O T 31 B VoD 20 © v
Voo VDD F R4k % FL Y HL MV oo 4 31510 80 © K

4.4.3 PYHERISALFN B YR B AU
TRPA B HOR KRR 4-851H BIFREEE R AV oot B R R IR .

R 4-10 WIRE AL IR ISR

kel £ A4 B/ME HAUE BRAE VA
PRS[2:0]=000 (L F+#Y) 2.09 2.18 2.27 \
PRS[2:0]=000 ("~ F#¥F) 2 2.08 2.16 \
PRS[2:0]=001 (L F+#Y) 2.19 2.28 2.37 i
PRS[2:0]=001 (&) 2.09 2.18 2.2 v
PRS[2:0]=010 (L THiY) 2.28 2.38 2.48 \Y
PRS[2:0]=010 (N F#ifY) 219 2.28 237 v
oz s PRS[2:0]=011 (_LF+#Y) 2.38 2.48 2.58 \Y
ﬂ{?fi%@mﬂ“‘”%ﬁ% PRS[2:0]=011 ( F F43%) 2.28 2.38 2.48 Vv
Pk (PWR_CTRL -
HIMSB40) PRS[2:0]=100 (_LF+#Y) 2.47 2.58 2.69 \
PRS[2:0]=100 (N F#¥H) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_L71Y) 2.57 2.68 2.79 \Y
PRS[2:0]=101 (N F&3) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_LF+#Y) 2.66 2.78 2.9 \
PRS[2:0]=110 (T~ &) 2.56 2.68 2.8 Vv
PRS[2:0]=111 (L F+#Y) 2.76 2.88 3 \
Vous PRS[2:0]=111 ( F F&HY) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_EFH1%) 17 1.78 1.85 \Y
PRS[2:0]=000 (T F&Y) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_LF+#Y) 1.8 1.88 1.96 \
PRS[2:0]=001 (T &) 1.7 1.78 1.85 VY
PRS[2:0]=010 (L F+#Y) 1.9 1.98 2.06 \
PRS[2:0]=010 ("N F#¥H) 1.8 1.88 1.96 \Y
‘ PRS[2:0]=011 (- 7+VF) 2 2.08 2.16 \Y%
TP IR N A Toper 01=011 (F ) 1.9 1.98 2.06 v
HL P iE #E (PWR_CTRLIH) y
MSB 1) PRS[2:0]=100 (_7+#%) 3.15 3.28 3.41 \Y
PRS[2:0]=100 (T &) 3.05 3.18 3.31 \Y
PRS[2:0]=101 (_LF+#Y) 3.24 3.38 3.52 i
PRS[2:0]=101 ('K F&#Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_EFH1) 3.34 3.48 3.62 \Y
PRS[2:0]=110 ('K &) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_-F+#Y) 3.44 3.58 3.72 \Y
PRS[2:0]=111 (T F£¥) 3.34 3.48 3.62 \Y
Vevohyst™ PVDiE i - - 100 - mv
Veor VDD L/ T LR ALY - - 1.64/1.62 \4
i
Trstrempo® | EAIHRELN[A] - - 0.8 4 ms
1. HRTHRIE, ATEAF=FlR.
444 NERSFEBE
TR LS EUR KRR 4-851HH PRI FE R RIVoofit f HUE F IR
43 HREARBR 475 FRA R NSING TECHNOLOGIES INC.
ke RN AT L1 X AL X S T 109 5 1 R A KB
H1i%: +86-755-86309900 fE . +86-755-86169100
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x 411 HEKSEEE

"5 S %M w/ME HAUE BXE BAhr
VRerINT NESREE -40°C< Ta< +85°C 1.164 1.20 1.24 Vv
M NS R
Te e (1) =N - - 5.1 10
S-em I, ADCHIRARER [a] .

1. B SRR TR] 2 @ i S H i 2 IR E IR 3 .
2. HWIHAESH, AEAFEFIER.
445 fte B

HILHAE R Z M S B R M LEE I8N, RS HMF RO TIERE. RERE. Vo5 M. ™
L E . ARSI VORI B AR . B P AEAA 2% KA B DA ST ARG 45

HTHAE I BT 50, L 4-4.
AN s I PR AT BT I AU AR e, FRRAE DT — BRI .

4.45.1 B KHETREFE

T IR AL T R BT
B A RNOS HER A TR A, FREES A ERS T B
W A AN T ORPAPIRES, BRAREE R BT .

W AR RS AV 0] I ()R 58 21 BT BRI2 AT 1 B PRATRR (0~32MHZ I H0/N 364 A, 32~64MHzI y14~4%
R, 64~96 MHzIN 2N 545 1], 96~128MHzIN 345 1Y, 128~144MHzIt) AN 2545 1) o

B RSTURIIEE TR (R XSO IFE BB N BRUE Z A RTR )

B Y EAMERT: fecika = frek/4s froike = frok/2.

B Vpp=3.63V, IS T85°C,

F A-12ME 43RS H, RIKIER 4-851H ISR E T AVoofl i L & N AT H .

Voo Vss(TC %K) -

® 4-12 BITHATRRABRAERE, HHECEANNHNEHET

“ T E OE) o
/\"/\- = 72/—% % 7N AV
(iRe) 4 FLas freLk Th=85°C L
SR, 144MHz 311
S T A1 12MHz 1
| IBATREC R BB © 36MHz 11 A
S GV Jr—— 144MHz 15.8
5 72MHz 9.7
- A%
KT Fhst 36MHz 67
1. WA, AL,
2. Hfuck>8MHzi jE FPLL.,
3. W TRPPRAS.
44 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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R 4-13 EEERAER T RIRK B EAE
- HAEOS .
N = Z 2 )
g 24 At freLk T =B5°C HpL
- 144MHz 25.7
| BERR AL TS F £ ie " 36MHz 9.8 A
bo L N , 144MHz 9.2
AR Bh@), —ME 56
KA A% 36MHz 1
1. HZGEHHEL, NEA PR,
2. Hfuck>8MHz} J5 FPLL.
3. WFATRARSE.

4.4.5.2 BLR K] FVE FE

MCULLF IR T
B A RI/O5] HESAL TR AR, &S — NS HT E—VopEVss(TE 7#) -
B A RIMEAAL TR AIRES,  BRIAERE 1R
W RAF AR A 07 A ] 1 52 21 B B 12 4T 1 85 IR (0~32MHZI MO S5 A 1, 32~64MHzI A 1455
5 I, 64~96 MHz I A2 N5 4% 11, 96~128MHzItt 9342643 i 1, 128~144MHzIN J9aAN 26435 J& 1) .
B REEEAVopft B K5 TR 4-8.
B BTN R JE (R~ : XANSEL IR R B AR R BT B ). [ JEAMKE . feoki=
facikl4, frciko = frok/2, fabceik = frekold
R 4-14 BITENTRSLE BRI, BHAEARM N TFlash BT
HED @ %
e ZH A fHeLk XA C 3zl o
oM@ H oM
144MHz 28.6 142
AN RIS 4 ®) 72MHz 17.7 8.1 mA
oo IBATHAT 1) 36MHz 9.1 5.3
ORI EATTRERIRC s, 20U 239 12! -
FAHB 5 5 AR S5 MM v 35
1. WAYEREAETA=25°C. Voo=3.3VINREH].
2. WAL FIADCE I INAII0.8mMAH EE#E. fERHIABEF, X B A £ )5 ADC(% BEADC_CTRL2 7F
T B ONAT) I A2 14
3. AMEEEFECN8MHZ, 4frck>8MHzIN fE FIPLL.
4,  WEFETREIRE.

45 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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FR 4-15 EEARAT 3L B R G+

HREHO @
ap ol
Sk 11 %%" % f 'Tﬁﬁlﬁﬁﬁ %]ﬂ AN
e £ %A HCLK Py e =<K YA
@ AN
144MHz 23.3 8
AR A ®) 72MHz 12.9 5.3 mA
| BEARAR T 36MHz 7.7 3.6
DD N
AL B LY NI - 128MHz 22. 6.1
& AT T RN HRC R 52(HSI), 1 N o 2 T A
B340 LA AR 45 2% : -
FH AHB T2 3 AR AR AR 6MHz -0 T

1. BAYERAETA=25°C. Voo=3.3VIR1E 3],

2. MRS S M ADCEIE &AM 0. 8mA R TH#E. FEN RS, XE R R A E T3 ADC(% BADC_CTRL2 #F
rexiile]\UivAlinpries iyl iR

3. AMEEETASMHZ, Hfuck>8MHzi JE FIPLL.
4,  HEFLTRERES.

4.4.5.3 IR TIFERB HIRIE#E
MCUKLT 51 44

B A RNOS HER AL TR A, JREES AR B
W A AN T R APIRES, BRAREE A BT .

Voo Vss(TC %K) -

R 4-16 FHFIRHIARR T B2 BUR B FIL N #E

" HAED O A
o= % 4 I
e e A Ta=25°C Ta=85°C

VA A A T I AT R, (R TE A ek Py 7
RCHIR % #is A DR G 2 A T R PAPIRES 300 1200
STOPO #iz{ (B IS T1H)

T RIBEN L VA IS 2 A TARTAERE S, A T A
PBRCHR 7 i Al 4 3 e Ak 1 5% PR 150 800
BBCAHMALE 1)
HMEBARER BT 5, RTCIZ1T, R-

STOP2 T~

4 SR A AT 52
o B 7 fgez%\m{iiﬁ};ii/ommﬁh, IS F 6 100
I T3 P FERCHR 37 2% AL B | 1M Ak T 3 40 HA
FaIRE
STANDBY RIENHRCIR G #540 TFF /R IRTS, Mar 39 40
FECR IV TRERES '
N L3 IR T8 PN S RCHR 37 # S B T 1) Ak T
KHRAS, REIRG #ARTC T 6 3.7 35
PR
B IX I
Iop_vear (VBAT) ff IHEIR G 2 RIRTCA T IR R R4S 3 15
HER HLIE

1 HGEEAE, AEE K.
2. W AETARIIFER

46 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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FRAE RS ER MR —AN S i BN BRI S, AR AL RS R 4-8H 5.
R 4-17 BEHANTH PSR (BypassEz)

i ZH F L /ME /éij B KIE X2
frse_ext FA 7 7 S B e 4 2R (1) 4 8 32 MHz
Vhiser OSC_IN#a A\ 5| sy P L 0.8Vop Vbp
ViseL OSC_INHIA 31 HUfEEH T o T Vss 0.3Voo v
t(HsE) OSC_IN = EAK I [8] ) 16

n

:f::zg OSC_IN b 7F8} F B (i} )@ 20 S
Cin(HsE) OSC_INHAZFFLO 5 pF
DUCy(wis) e 45 55 %
I OSC_IN%i A\ FE i Vss<VINEVDD + pA

mn iR Hm AR AT 32 - MHz
BLE #Mf | SFRAR @é\f {Hﬂ i -25 25 MHz
32MHzIt} Le s

mn iR AU A - 6 8 10 pF

VAl - 350 - us
BLE pig | IE - 32 ; MHz
32MHzRC | #iZfiz - -1.5% 1.5%
Oscillator 7 ] i 10 j s
BLE pig | IE - 32 _ Kz
2KHZRC | MiZfpi - 2% 2%
Oscillator 7 ] i 300 j s

1 HBHRIE, AEAF .

4.4.6.2 SPEARERTBHYR (LSE)

R H FIRHESEOR A — MR AN BRI A, AR E AL B R AR 4-8 51
R 4-18 KESNE A P eiReE (BypasstE)

i) S8 FAF /ME SR I ON! LA
fLSE ext R AR EB I B AR @ 0 32.768 1000 KHz
Visen OSC32_INiI A\ 31 il H P HiL JE 0.7Vop Voo v
ViseL OSC32_INir N\ 5] M FLF L Vss 200 mv
tw(LSE) OSC32_INE B fr s [] @ 450
trse) ‘ X ns
) OSC32_IN F-FHal B fr @ 50

f(LSE)
DUCy(ise) Skii=d 30 70 %
I OSC32_IN%i N\ HL i Vss<Vin<Vop H HA
47 H Reb AR B 37 FR A F] NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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1. HTHRIE, ATEAFH.

Bl 4-5 S SR KSR B

VHSEH

90%

Vise,  10%

4
Y

> tw(HsE) < > tw(Hse)

tr(Hse)— <+ TiHse)

THSE

I
fuse et | 0sC_IN
external clock source N -
ML LI_I A

4-6 SRR I BHIR RIZZ T -

Visen  90%
Visee 10% ] /

tw(Lsk)

tise = S R >itw(Ls)

N TLSE o

I
external clock source fLSE*eXt OSCSZ—I N ¢
Hpligiph X

A5 — A B A B T RS 7 A O R S B

iy T A B Bl (HSE) AT LASE F — AN 4~32MHZ I i 4%/ e 1 IR A H R AR 7 8% 7 A o AR v Py R 1 5 B 2
BT R DA RSN T A, I SR AR PG AS B A SE R o FER I, 1 RS M0 3 A 6 20
SRR EET AR A A 1L, DAl SR ORISR B (AR E IS TR . AT SR B AR SR TR S B (B H
o FEEESE), U WARRIAOA ) . (KX BLER B 00 & PR Rl A B AT T8 5 U 1 JE U A )

48 H EHEARBAER AR NSING TECHNOLOGIES INC.

Mtk PRI R LU X AL X R % 1095 [ BA K E
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R 4-19 HSE 4~32MHziR G284 1L

g ZH E G wAME | I | &OKME L s
fOSC_IN T)E?%‘%‘%iﬁ@ - 4 8 32 MHz
RF S LB - - 160 - kQ
. HSERE ;/ODF)DF;;;/ VineYes 13 mA
Om PR 2R s 3 Ja 8l 10 mA/V
tsu(Hse)® JA BT [E] (8M A VopseFa e 1 3 - ms

1o IEIRE RS S8 T AP B PR AR IS R 45

2. HBHRIE, A .

3. tsurse)e A BT E], R MEAFAEREHSETT 4RI, B 255142 E AIBMHZIR G X BUN 8] o IXASEUE AL — D ARAER] S 4%
PRt LIRATE], e RE R AR HIE R AN R T ALK

B 4-7 {5 H8MHz &k {4 i S8 74 7 A

Resonator with
integrated capacitor

R S 0SC_IN

: : I
I

| 8MHz R
| Resonstor F

Gain
control

o | osc out

f

E HSE

REXT

1. Rext#fi i S AR RORAVE UE -

A5 F— A i /M BV PR A = A R S R o
R ANER I B (LSE) 1] DA F —4~32.768KHz ¥ S AR /M BB IR a A B R S 2 7= AR o AR R 2 IS B2
T N RPHH AN AR, i AR E S 1S B R 45 . FERLH R, IR AR AN A7 3 H AR A
SRR EE I R AR A 1, DAUN R BRSSPI RS B . A O SRR ISR B I R S B (R . B
B KEELE), TEEHAHRIIAEET R . (X BRI SRR IR A R FRATTE U 1) TR A HR)

JEE: W TFCufICL, EXEHENEHEN 27, HPREA 5 E R aa B i 7y . @ iECuFIC L AR
S da A8 R i LAC L RIC L 9 B 1720 545 1Y 12 2 9 240 -

T FHABCLH T (i1 %: CL=Cu %Cr2/ (Cuu+ Cl2) + Csrays FHCotray 42 7/ T H 75 FIPPCB # Z(PCB 1 HKHT

w.

Flan: aniREEE T AN A CL=6pF iR %S I H. Coray=2pF, N|CL1=C,=8pF.

F 4-20 LSEHRE SR (fLse=32.768kHZ)®

%e ¥ Kt HTEJ goulE | Ef s
Rr St HLBE - - 5 - MQ
U R R EE i 5 WAV
tsuse)® Ja B[] Voo /EFE 1Y - 2 - s

1 W8 RE, AR .

2. tsuuseZ/E BT IE], R WA RELSETF RN &, HL 215 BIFEE 1132, 768KHZHIR 3% 1K B 18] o X HUE RS £ — MR ER i
RS LIEAFE], B AR R A E R AN R TR

49
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Bl 4-8 8 F132.768kHz Ak B R R F O

MCU
Low-power l
Control Amp
Re
VWA
IN 1 ' out
() L
{0l
1 Xtal
Cuu I I Cio

1. ESHLSEREEAITER.
2. CNRESARTAER EME, SR TAER, M4 IR ERR

A4.4.7 EBETShIRRE P
TP R SR P BRI BRI S & S 4-8H 2T B3

4.4.7.1 FEAEB(HSI)RCHR 2%

# 421 HSHR BAFHEOQ

’E ¥ iR BME | AR | BKM | S
fusi I VDD=3.3V, Ta=25°C, ®KiE)5 | 7.920 8 8.08®) | MHz
DuCy sy | Bk - 45 55 %
ACChsi HSIR 3% 3 (fi e }I'/ADE-:43().E\8/5’°C 25 2.5 %
tsu(rsi) HSIR % & J5 S 1) - - - 5 ps
IDD(HSI) HSH}L:—K%%%:%*% - 40 }J,A

1. Vop=3.3V, Ta=-40~85°C, [&AR4sHIViM.
2. HBTHRIE, ATEAEFEFIN.
3. AEFRMEREEE, ROFEIEER . SR RS Z I H £1+1.5%.
4, BFRMECIFEIREA RIS, HER BRI, TR PR T
4.4.7.2 fGEAF(LSI)RCIRZ 2%
R 4-22 LSHREBIFHO
" i it =P L&
e % % fi /s ‘
(s £ %A &/ME s i fr
25°C Kk, VDD =3.3V 38 40 42 KHz
fLSI® i A VDD =1.8V ~3.6V,
Taz 40-85°C 30 40 60 KHz
BSOS S A . . 40 80 s
o) || s g - - 0.1 HA

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057

50



Ay,
%) EREK

1. Vop=3.3V, Ta=-40~85°C, [&IE4%IVLE.
2. HIVCHHRIE, AEAF R,
4.4.8 MERTHFERE G RE 1) B[]

R 4-235 H AW RN 6] AE — NBMHZIIHSI RCHR % ai% FRIMe EEFfr BOl A5 21 e U IR (56 P A B B4 =24 il
R A 2T E -

B STOPO. STOP2&iSTANDBY#E=: W4 ZRCHE %
B SLEEPHER: IR 2 E N SLEEPAR 2 BT 4 FH s 4o

JITAT RIS T2 A P A IR BE A L IR R 53R 481K 2k AF DI A5 21
R 4-23 MRTFEAA I SR ]

www.nhsingtech.com

(Sl ZH HLAME AL
tWUSLEEP(l) M SLEEPAE 2 i fist 480 ns
. @ MASTOPOMEE (i 1 % b T8 A7 B ) 20
WUSTOPO
MSTOPOWEBE (Vi J& 2% (R D FEAE ) 22
twustor2” MSTOP2n: fift 40 Hs
twustosy” MSTANDBY M Jig 100
1. RGPS A] R0 e AN AR T 46 22 P R P BB — SR 4R 2.
4.49 PLLARE:
x 4245 KN SHGRAE BRI B B KR53 4-81K %A #4535
F 4-24 PLLYSM:
il
e SH E‘TEJ somE | maeme | P
; PLL# I 5@ 4 8.0 32 MHz
PN T LU B e L 40 - 60 %
foLL out | PLLAZA0%) H B 32 144 MHz
tock PLL Ready 187155 ¥ th i 8] - 150 us
Jitter Rms cycle-to-cycle jitter @144MHz - 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. - 700 - pA

1. WAL, AEE PN,
2. WEESMMIERMPEIARE, ATARYEPLLA AR B2 A 45 oL _outhh T SO VG A -

4.4.10FLASHEfE 2o 4
B AR I, TG R SRR AT A = -40~85°CHE 3.
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R 4-25 NIEAAESRIRE

VrZenl ™=} b1 i ﬁ‘ IJ =} :
we | BH g S Bt S
tprog 32157 HI G FE B[] Ta =-40~85°C - 112 225 us
LK T ) B ) 200
" Ta = -40~85°C )
terASE Il A 2 1000 ms
tme %H‘%Bﬁf Etj- ]‘Eﬂ Ta =-40~85°C; - - 100 ms
R, fuok=144MHz, 374
A, Vop=3.3V B B 3.62 mA
SR, fuck=144MHz, 65
) P R Vop=3.3V - - . mA
BRI, fuck=144MHz,
Vpp=3.3V - - 4.5 mA
B/ HL, Vop=3.3~3.6V - - 0.035 A
Vprog 2 P2 L - 1.8 3.0 3.6 \Y

1 W8 RIE, AR P,
2. BEHUIEONI0KEIHE AR
3. BEHIRHECVLI00K A7 fif 25 A]

R 4-26 [NFEFFAE AR At AR SR AFSIRR

(iR BH %1 F/MED <R Y2
Ta = -40~85T(E % N6); 10
. o Flash & 9512KB, A1 256KB 147 fif 2] ,
Neno Ak BSUH) [T, = 40-85CRE N6): 100 T
FlashZs £ 4512KB, F 1 Ji5256KBI1 A7 fif == ]
treT B AR A7 HRR Ta=85<THf 20 E

1. HIZR G PR, ANEAEP it
4411 48%F BORE (PR BUR )
ST SAREIRGIARESD, LU), (R SO 70, 005 A AT S8 R DA e 1 o AU T

PERE .
5 HL I8 L (ESD)
B R CHEL (> I PR K R i 18] B — B0 5 — A S R B It o 280 P A 6 o R0 BT A 51 B

R 4-27 ESDAEXN BRI

W 2 & | ke | b
Al 4
Ta=425 <,
VesoHem) R S0, R (AR AR ) 4 MIL-STD-883K Method 3A 4000
3015.9 \Y;
R S Ta=+25 T,
Vesoepwy | RO L (7 L 8 26 ) 1% 4 ESDA/JEDEC JS-002-2018 c3 1000
1. HEEAVHEAEE, AEAEPPIER,
oY
T VR RE, T EAANRE M R T2 B AMY ER S AR BN
B RN EIR G, SRR AR R A
B R F AT E O 5] B E N R .
IXANINR & JEDECT8EAE it F R AR B A v
52 H EHEARBAER AR NSING TECHNOLOGIES INC.
btk YIRS L X 3L R SR #1095 B R A K JE
Hif: +86-755-86309900 L. +86-755-86169100
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e z * Her S ME®
1l 4
LU EEEY ER N Ta=+25C, A JEDECT8E Il 25A | #100mA, 1.5*Vbpbpmax
1. fEFEEAM TR,
4.4.12 /0¥ 1 45
I8 RSO\ e

BrRARRFIBE], MRV M SHCRALIER 4-8I0 KRS R, Fr T K10k 1 2 A A CMOSHMITTL .

R 4-29 1/OBARFHE:

lines il %A+ w/ME HRIE BAE VA
Vi | BAKESEEE " Vss - 0.8
— TTL ¥m \Y/
Vih | WIS B HEE 5 2 VoD
Vie | BARHSEHETE s Vss 0.35 Voo
— MOS i
Vin S\ L HLE CMOS *m 0.65 Vpp Vb
Vpp=3.3V 200 -
Vhys | Jita &5 Fefi k2 #5 B R Vpp=2.5V 200 mv
Vpp=1.8V 0.1*Vpp®
; . Vpbp=Maximum
% 723) ! .
lig TR P Vpap=0 8¢ Vpap=Vop® ! ! HA
Vop=3.3V,VIin= Vss 75 220
Reu | 55 L4453 FH® Vpp =2.5V, VIn = Vss 95 310 kQ
Vbop = 1.8V, VIn = Vss 135 500
Vop=3.3V,Vin= Vbp 75 235
Rep 55 NP &R s E® Vop = 2.5V, Vin = Vop 85 315 kQ
Vop =1.8V, Vin = Vb 120 - 495
Cio 110 5| I 25 - - 5 - pF
1. SRR AT RS RRA R HEEA TGS, AL,

%£/100mV.

U SRAEAREAR 5] G S e HL A, T IR P R e R M
AR i AR B A — N AT TR R FIPMOS/NMOS SEH .
Veap 215 10 IS LT .

a M w N

FTA 110 &R Z2CMOSFITTLH A (A AL E), ENTRE SR T Z2H0™ FICMOS L ZE B TTLS 4L

® XfTVIH:

I VDDA T[1.8V~3.08V]; f# HCMOSHHEHAETTL.

W VDDA T[3.08V~3.60V]; {# FH TTLARE(E 15 CMOS.

® XfTVIL:

-G R VDDZ S T[1.8V~2.28V]; A HTTLAHEH A S CMOS.

I VDDA T[2.28V~3.60V]; fd FHCMOSHFHEEAETTL.

IR A

GPIOGH F % N /4t 3 1) v LAMR IS sl Hh 22 15 +1-12mA L. ZEF PSR A, VORI B A 2R UE DR 5 F

TiA L4275 45 Hh A0 i K UE M -

B A 1/O%H Voo ESREH ST, i1 EMCUTEVep IR B KIZ 47 HLR, AN RERE IS 260 e KAIUE

fBIvoo(F 4-2).

B A 1O IR M Vss Ei H B FEIRERT, N EMCUZEVss Fii i i K AT FL AL, AN RS I 48 %) B
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BRI, R 4-315 K S HOR [ FIR SR E M Vol LR & 38 4-8MI4HER 2. ATE /0
Uity 11 #B 2 A CMOSHITTLIY -

# 4-30 IOWRENBE 1%

_ lon®, loL®, lon®, lo.®, lon®, lo.®, e
WA VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 2.5 mA
8 -8 8 7 7 5 5 mA
12 12 12 11 11 75 75 mA
1. H&HRE, AEAEFE AR,
# 4-31 #HiHEERE
i 54 %% B/ME B AL
Vop=3.3V, v 0.4
lo,= 2mA, 4mA, 8mA, and 12mA s :
Vopb=25V
1) A S )
Vou i I lo= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vob=18V, *
lo.=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2"Voo
v
Vop=3.3V, 2 40) v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vop=25V
@ AL e S ) ©)
Vo i e P lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vob=18V, *
lon=-1.2MA, -2.5mA, -5mA, and -7.5mA 0.8"Veo Voo

1 SRR R o AR ZBIER. 4-27h 45 B 4B i K BUE A, (RIS o R AT (T A /O BAIAN 25 i B A el i vss o
2. R E RN L AUG L MER 4-2vh 45 TV S RBUEE, RIS Lo BB AN (T A 1/OAIAN 2 i1 ) A e i Ivop »

3. PC13,PC14,PCI5ATELILTE FE MY
TP T Bt K
i N3 S ST I E BB 7 AIE ] 4-9F15% 4-3245 .
BRAERFAIELIT, R 4-328 IS HOR M SR FE A f F R AP 53 4-8IK 26 AH I S 15 38

54
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P | TMeat ) | we | sk St BME | RAE | B
CL=5pF,Vbp=3.3V - 75
fmax(IO)out B{%j{iﬁ%(z) CL:5pF,VDD:2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
XX CL=5pF,Vpp=3.3V - 3.66
0 (2mA) taojout i HH S FF CL=5pF,Vpp=2.5V - 4.72 ns
CL=5pF,Vpp=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin B N ZERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(oyout | ¢ KAH @ CL=10pF Vpp=2.5V - 60 MHz
CL=10pF,Vbp=1.8V - 40
00/01 CL=10pF,Vbp=3.3V - 3.5
1 (4mA) taoyout i A CL=10pF Vpp=2.5V - 45
CL=10pF,Vop=1.8V - 6.74 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vbp=3.3V - 100
fmaxgojout | ¢ KA CL=20pF Vop=2.5V - 75 MHz
CL=20pF,Vpp=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) toyout i AR CL=20pF Vpp=2.5V - 473
CL=20pF,Vbp=1.8V - 6.53 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N ZERT input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(oyout | Bt KAMHE @ CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vop=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) taoyout i A R CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin B N HE I input characteristics at 1.8V and 2.5V - 2
are derated

1. 1Ou I EKsh&E 1 AT LLEIE DS_CFGYMPMODEY[L:0]ACE . 2 W.N32WBA452 ] - F-Mit A <GPPI 11 L B 27 A7 2% 1 it

.

2. EKIRLEE 495 3o

55
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Bl 4-9 i N\ SRR 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

A tr(IO)out ) A tf(IO)out ) | |

| | | |

| R
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”
4-10 fEHITER
DVDD VDD DVDD

Signal Input » Chip core | Output I/O » Signal

l

0,
Input ><7D5§E‘;"D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.4.13NRST 5| 4%

NRST 5| s A IKE £ HICMOS L, WHBEERL— M AREWTITI_EHI B, Reu(Z IR 4-33). BRARFFHIVLH,
*® 4-335 S B M AR IR LA i LR AT AR 4- 8926 IR A5 5.

£ 4-33 NRSTE| JRefE:

#e E 28 % B/ ME HAE BAE | B4
Vob=33V Vss - 0.8
Vienrsn® | NRSTHi A (K HLF HLE
Vop=18V Vss 0.3*VDD v
Vv @ NRSTHI A 6 HiLT: i i Vop =33V 2 - VDD
i . N,
IHONRSD) oA Voo =18V 0.7*VDD VDD
e . N Vop=33V 200 - - mV
Vhys(NRST) NRST it 2 4 ik 2 # HL IR e
Vop=18V 0.1*vDD Vv
Reu 55 b h SRR R Vop=3.3V 30 50 70 KQ
56 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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i ZH %M w/ME HAUE BAE | BhAr
Venrst)® NRS T N\ JE 35 ik - - - 100 ns
Vnenrsty® | NRSTHi A AESER bk - 300 - - ns

1 BBHRE, AEAEF IR,
2. LRHBERAB A EIER H B A B — AN AT I IPMOSSEHL . X ANPMOS/NMOSH % 1) L FHAR /IN(Z) 7 10%)

B 4-11 BKINRST| {ES

External reset circuit®

@
[————— JNRST ) Internal reset
O b— Filter |——ou—p

1. JEMAEH.
2. FPDBASURIENRSTS R B BESIE TR 4-33F 5 H B A ViLnrsn BT, BINIMCUAREER S E A7

4.4.14TIMSE Ff 2241
SN T DRSS R B IR, AN Bl PWIMER ) B VE , I L 54.4.1295

£ 4-34 TIML/8HFED

Z =] =] A
55 ’BI A /ME RE AL
- 1 - trimxcLK
tres(TIM SE I 2843 P [E] frimxcLk=
res(TIM) 144MHz 6.95 ns
- 0 frimxcLi/2 MHz
fext CHI1ZE CHAR 52 I 28 A0 Eh AR frimxcLi= 0 72 MHz
144MHz
Restim T2 R - - 16 bit
. o - 1 65536 t
: SR T BRI R, 166 H AR Fa— ThbeLr
COUNTER E2 TIMXCLK=
JE 34 144MHz 0.00695 455 us
] ] 65536 X ‘
. e - 65536 TIMXCLK
tmax_counT BRI RE T frimxcLK= ] 20,8 S
144MHz ’
1. HEWRIE, AEA IR,
57 H RE AR AR AT NSING TECHNOLOGIES INC.
Hobik: RYIT R L X A X R R 1095 B [E AR KJE
Hii%: +86-755-86309900 15 H: +86-755-86169100
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2 o Sl = Rl Hfr
™5 iﬂl R {E BHX VA
1 trimMxcLK
tres SE ) 28 53 R 7] frimxcLk= )
(TIM) 72MHz 13.9 ns
- 0 FrimxcLi/2 MHz
fexr CHL1Z CHA) 52 B 28 F M AR I £ 4T 2 frimxcLk= 0 36 MHz
72MHz
Restim TEI 38 R - 16 bit
N .. 1 65536 trivg
t L3 T P B, A6 RLAR I B Pa— —
COUNTER e e 0.0139 910 us
65536 X .
S 65536 TIMXCLK
tMAX_CcOuNT BN H Re T frimxcLk=
72MHz 596 S
1. B&ITHRE, AEAFE R,
£ 4-36 IWDG HARFB/NMEHKIAIHFA (LSI =40 KHz)
i IWDG_PREDI /MED RE® H
RITZR V.PD[2:0] IWDG_RELV.REL[11:0]=0 IWDG_RELV.REL[11:0]=0xFFF | f
/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
164 100 1.6 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4
1. HEHRIE, ATEAEFE AR,
R 4-371 WWDGEHR KB/ M- EALE [H] (APBL PCLK1 = 36MHz)
i WWDG_CFG. BME® SONE) i
AR TIMERB[1:0] WWDG_CGF.W[6:0]=0x3F WWDG_CFG.W[6:0]=0x7F fir
/1 00 0.113 7.28
2 01 0.227 14.56
/3 10 0.455 20.12 ms
/4 11 0.910 58.25
1. BWHRE, AEAF IR,
4.4.1512CE 0K

BRAERR R, R 4-3881 IS HUR ARSI, fecLkc IR MVop LR RT3 4-8H0 % FIES 2.

N32WBA4527= i [ 12CH: A 5 & A HEIPCEAZ Vs, (HA W R SDAFISCLAZ“H RIS, MicE
MR, 725 ATV op 2 [A] FIPMOSE # 5 4], (EATALAAE

IPCHIRFES 138 4-38, Ak A\ 2 Zhae 51 I (SDARISCL) R PEVERY, 2 IL554.4.1271
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* 4-38 12CEOEME:
RO @ PO @ P+ @
75 5
5 B BA | Bk | ®h | Bk | Bh | BK | TN

fscL  |I2C MR 0.0 100 0 400 0 1000 KHz
thstay  JTERZAORIFIN A 4.0 - 0.6 - 0.26 - us
twscLy  [SCL I A i) 4.7 - 1.3 - 0.5 - us
twscLny  [SCL H 4 /= i 1] 4.0 - 0.6 - 0.26 - us
tsusta) B EIRTTAG S5 A R SLIN (8] 47 - 0.6 - 0.26 - us
thspa)  [SDA R (R FFRT 7] 0 3.4 0 0.9 0 0.4 us
tsuspay  [SDA Z I ] 250.0 - 100 - 50 - ns
?ESDA)) SDA 1 SCL _F- 7+ il - 1000 | 20+0.1Cb 300 - 120 ns

r(SCL,
ttff((SDA)) SDA 1 SCL F [} i) - 300 20+0.1Cb 300 - 120 ns

SCL
tsusto) [ ISR EE AL i) 4.0 - 0.6 - 0.26 - us

TéTJ-]:A/ N E A/ N N M ‘B llé\/ g
tusTosTA) {: FAE B TR A I [R] (B 2R 47 ) 13 ) 05 ) s
&)

Cb  [BFEKMBMNE - 400 - 400 - 100 pF
tusoa)  [BHRAS RO} Il - 3.45 - 0.9 - 0.45 us
tvack)  |NEH R [A] - 3.45 - 0.9 - 0.45 us

1. BWIHRE, AEAFAHINER.
2. NIEFIFRERRIZCH R KR, freuke K T2MHz. NIk RIRE AR RNI2ZCH) B KR, froki b 2K T4MHz,

A 4-12 IPCRLEARWMBPTE M E B0

VDD VDD
(2) —=(2)
47KQ =2
=Ume 00
12C Bus Wl SDA
W scL
(3)
100Q "

Repeated Start
Start Condition }mdmon

socA /(T / ‘
~\/ —- tsusTA) \—
y )< X > Start Condition

<—{syspp) \ \:/

ty(spin th(fDA)‘ - T Hw(sTAsTO)
hsTA) s >— P—<— . Stop Condition

soL e Soul tuack)

t—>§-<— —>—e— tspp)
f(SDA)

\

=

H ‘ _____ .
S\ NS S
tw(sckL) —=i tiscr)—p- it— - trsci) % - S#U(STO)
1 /fyp > 9 th clock
1% clock cycle
1. W& &A% E TFCMOSHF: 0.3Vop#l0.7Vop.
2. byudBHE AR TI2CE D EE.
3. FEBEAEEGR T SZbR A RRE, RTUARERRAITHIE, F5REE.
59 H RE AR AR AT NSING TECHNOLOGIES INC.
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4.4.16 SP1/12S8: O 45

PR Ui, £ 4-39 FIE 4-40 FHISPISERIR 4-41 B IS EUR M FREEIREE, fecLd TR AN
Voofit L LR FF &% 4-8M &= 53,

B St N H 2 F ThRE 51 EI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)f4sMEErS, S5
4.4.127%i.

M

£ 4-39 SPILFFHEO

a5 23 A w/ME TNt XA
fseLk ER N - 36
IS ™ MHz
teseLky SPIR B4 M - 36
t N N,
tfiitii SIS _b- F4A1 R IR i) a2 C=30pF - 6 ns
DuCy(SCK) SPGB 8 5 45 b SPIME S 45 55 %
tsu(NSS) @ NSS@EHT} “ﬂ y\*ﬁﬁ 4tpc|_|< -
thnss)® NSSTRFF S [i7] A 2tecLk
t ) . N -
tW(SCLKH)(l) SCLK & FHIG ¥ i 8] A treLk - 2 treLk + 2
-W(SCLKL)
tsug ) e N AL 35
tsu(SI)(l) }‘}\*ﬁﬁ 3
thovn® “ N FHL 3
H i N DR FR B[]
thesn® MBS 3
ns
a0y AR 6y 5 1 T MR, focik = 20MHz 0 3tpcik
tdis(SO)(l)(s) ﬁ%&iﬁjﬂj%@ﬂ:ﬁj’ 7] y\%’;ﬁ 2 10
s B (R 2 ) : 125
H s H A 25 [
o™ E BRI 2 IR) : 6.5
trsop® MHER(ERE LT 2 ) 5
SO S ) —
thvio)® TR (R )E) -0.5
60 ERBARBAHRAT NSING TECHNOLOGIES INC.
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55 S %At i/ ME i KAH A7
fscik F A B 18
g 1 5% . MHz
Vtoserso SPI B4R RS - 5
NOC0 | spInt# ETHAFRERSTA | Sl C = 30pF : 8 ns
DuCy(SCK) | SPIMH AR5 2L SPIMAE 45 55 %
tSU(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%T%HTJ‘ I‘EJ y\*ﬁﬁ 2tpc|_|( -
twscxkn)® N \
t:vv(SCLKL)(l) SCLK AT I E#L treLk - 2 teeLk + 2
. sPi2| 4 -
tsuem)@ N L A SPI3 5 -
B i N FE ST (] 12 . -
tsusn™® MAE R,
SPI13 5 -
o SPI12 2 -
thovny® N ‘ R SPI3] 25 -
B NARFFIN (7] 12 . -
th(sn® s sPI3l 2 - ns
taso) D@ B H 1 e s TR) ML, froik = 20MHz 0 tecii
tai 1E) iﬁﬁiﬁﬁﬁ%@tﬂﬂ‘l‘ﬁﬂ y\*ﬁﬁ 2 10
dis(SO)
O spi2| - .
B MBS REIL T2 IR — 1173 :
B0 i B A S (] S0 - 6.5
- L - .
tumoy® FRAX (R Z)E) I3 - .
e TN SPI12 -
op NN
thsoy® P MR (B IE 2 5) P13 4 -
B i ) PR RS 1 e e SPI2 -
thvio)® FHA M RRILIEZ R) P13 1 -

1. W8 RIE, AR P,
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0.86 41 0.85 56
PR @ 1 6-bit 480 153 ESUSTEER ] 6-bit 485 177
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3. WHIERAENER, HRELAT 441275 E B ey Zhneiny TEBLZ N, A S IMADCHSE

70

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057



ay

%) EREK

4. HGEVEERIE, AL IR,

B 4-22 ADCHE Rtk

www.nhsingtech.com

[lLSBIDEAL = Vz% or M[%QESIA—,DaeVmined by packagE]

T N

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

®3) 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
the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the
last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Eo

Ec

Differential linear error: the
difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

Ep

y

’:IIIIIIIIIIII/ 1 1] 11

/ /7 | | | |

4093 4094 4095 4096

y

Integral linear error: the maximum

EL deviation between the actual
Vssa VbpA conversion curve and the terminal line
B 4-23 f#FHADCHLA! [k A
VDD
Sample and hold ADC
converter
@ 1
RAIN A|N>'<J RADC( )
) 1 12 bit
J_ |_’J converter
Chrarasiti IL 1
@ ]: poree e T Canc?
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PCBH# &N
FEL YR () 2= 00 24 MR 1] 4-243% 4 . - T fR 10nF R 25 L 20
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IN = IHUE 5 RS0 ) L
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{15 2 (£R A 0X800 M 1l - #5 mV DACHL & Jy124ix
ks BRORE S EENE i Vrer+=3.6VIi, DACH. & Hy12
Vrerd2 2 A ) #7 LSB | 4
a5 iR 2 28 VR 22 - 45 % DACHL B 1241
BB (4ukE: 10674
NAREG M 5 /MBS Sl e Croap < 50pF
t - 5 7
SETTLING Jffl, DAC_OUT K Hs RLoap > 5kQ
Z{E 1+ LSB)
2% NACRE NI
CiE R (MNEEIAZ2i+1LSB), 4 _ 1 MS/ C < 50pF
BE | 5iEMDAC OUTHIRK | Riono> sk0
iz
N S PR 25 Rt R T BT 1) (158 Croap < 50pF, Rioap > SkQ
twakeur BDACE: | ZAE Rty - 6.5 10 us NS T e/ MK AT
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R 4-51 BIEFERRBRE

. " B/ Yoy ICUN .
Ginc ZH i p P LA
LW VsenseFH T Tl 5 1) 2 1 5 - + + <
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Vol FE30CHY [ HL K - 1.32 - \Y%
tsTarTY) LI [A] - 10 - ps
Ts_emp®@® MR LS, ADCRFERS (] 8.3 - - us

1. AN, AEE K.
2. HVCHRIE, ALEAE PR
3. ERAEHISRALI (8] T DL ek SR i 2 A TR E

4.4.24 SMTYEBE B R

N32WB452 2 71| SMT /85 BE R th 2815 3 2 18] 4-25, JEISMTIER: T &5 %7 \kniE: IPC/JEDEC J-
STD-020E.

B 4-25 SMT/RBE R 22 B

/ SupplierT, 2T, \

pZ
Useer sTc

c

\

Supplier t, ————

ﬂ Tp !
c6UC Max. Ramp Up Rate = 3°C/s
Max. Ramp Down Rate = 6°C/s
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