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N32A455xxL7 BHEF M

N32A455xxL7 &5 32 bit ARM Cortex-M4F#%, BELIELEH144MHz, ZHRF SIBEADSPE
4, B EiX512KB Flash,144KB SRAM,  4x12bit 4.7Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps
12bit DAC, #ERLZHUS)ART. 12C. SPI. QSPI. CANE E#:0, IxSDIOEEM, WEFEE A
5

Reghrik

® % CPU
— 32 ARM Cortex-M4 Pi%+ FPU, HJA HHRECFIepRIETR 4, SCRe DSP 484 f1 MPU
— NE 8KB 484 Cache 247, 3(HF Flash I s ATHE T 0 &54F
— I EH 144MHz, 180DMIPS
® NE LA
— A 512KByte J1 4 Flash, SCRANE G 2 H o KE B BRI, SR ECC K5,
JIREES B, 10 SEHAR AR
— 144KByte i SRAM (f17 16KByte Retention RAM) , Retention RAM S ¢l {4 23 {152 56
® [
— HSE: 4MHz~32MHz Mk i 1
— LSE: 32.768KHz 4} &R 4
— HSI: Nk i#E RC OSC 8MHz
— LSI: N#ERKi#E RC OSC 40KHz
— WEEEPLL
— SRR L BESETEMRH, ATRCECN RSIRTEN . HSE. HSI B PLL J5 43Stk
o Hfr
—  SCFE L HUBE AN S S AL
—  SCRER YRR A ARSI K S AL
— XRETREL
® EfEH:N
— 7/ LIN/U(S)ART #:11, g Rik 4.5 Mbps, H 34> USART $:11 (3Z#F 1x1SO7816,
IXIrDA, SmartCard) , 4 4~ UART #£[1
— 3/ANSPIEEM, #PEEIA 36 MHz, FHr 2 ANSHF 128
— 1 QSPI M, #E &k 144 Mbps
— AN CEN, HEEEIR 1MHz, EMEEATES, AU SR bk 5
— 2/~ CAN2.0A/B B0
— 1/ SDIO #1, Z#F SD/IMMC #% =X
o MERERLILIEE N
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— 4 12bit4.7Msps =ik ADC, AL E Ay 12/10/8/6bit 153, 6bit Fi N KEEFKEIA 8.9Msps, £ik
38 FEAM IR LI NI, SCREZE
— ANPBIPUSEBORE, WEROK 32 5 R g f SR
—  ZI8 T AEDEBLLEEE, B 64 T LR
— 2/ 12bit DAC, KFEZ 1Msps
— SRR NN S o R
— BRI O SRR 1.8~3.6V A HUE TAF
R SCHE 80 ANSCHEE FHIIAERT GPIOs, Ki#B4» GPIO SZF 5V ifif .
2 i DMA #5188, B PEbil a8 SO RE 8 @i, wiE L & B kT & mT
RTC SERFI B, SCHRFEEETT, MEhrr, Jo PR, SCRF A p i
SE I T H s
— 2 > 16bit EPUER VIS, SCRFRIIER . B LLEL PWM Hith DL OEAS gt NS DR, B
TR EE 6.9nS. FASER BHE 4 AMISLIEIE, Hh 3 ANEIE SR 6 B HAN PWM Fith
— 4 16bit B ER R, FAERSE 4 MBS, SR I/ ELEPWM
— 2/ 16bit Hfit N T K aE
— 1x 24bit SysTick
— 1x 7hit %A 1H(WWDG)
—  1x 12bit fA2F [ T4 ( IWDG)
o miETi
— 7% SWDNTAG #E£L % 1
—  #¥ UART Bootloader
o AR
—  NEEMEIEREE I ]
— X ¥F DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5 &%
—  Flash 77 n=
— ZHPXEH (MMU)
— TRNG EBEHLECR 4 %%
— CRC16/32 iz51
— XRERYP (WRP) , ZFLfiy (RDP) 4% (LO/L1/L2)
—  XFFRAEHED), BIFNE TR, ZAeEH
—  SCHREEP BRI, B
® 96 i UID % 128 fii UCID
o [EXM
— TAEMEVEH: 1.8V~3.6V
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—  TAERPEVEH: -40°C~105°C

— @i AEC-Q100-G2 iAilF

— ESD: #KV (HBM %)) , 1KV (CDM ###)
o %

— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)
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I e 1 OO 4
1.1 o B ettt ettt ettt 5
2 v - 1 -1 1 OO 6
2.1 R OO 6
22 TEME RS ettt ettt 6
220 R TR ITEIE BB oottt ettt 7

222 HRATUSRAM ..ottt ettt 7

223 BRI E I WHEBI B INVIC) oo 8

R S = e e (=5 I OO OR OO 8
A I R oottt 8
2.5 JEEIIETN ettt 9
B O ¢ < iy =P 9
Ry A = X 1 OO 10
2.8 TTGRAR LTI ZE oottt en s 10
29 BT S 2 1ottt ettt ettt ettt sttt n et 10
200 ARIIEBIEIC oottt ettt 10
201 BLEETFMEBETEIUDMA) oottt ettt 11
202 SEEFHFET(RTC) ittt bbbttt bbbttt n e 11
o B S = = 1 OO OO 11
2131 FEARTERFEE-TIMBHITIMT oot n st 12

2132 HHFIEITBR(TIMX) coovoieesoeeeeet ettt ettt ettt n et n et 12

2133 BRI E IS BE(TIMLIFITIME) c.oooovceeeeeeeee ettt 12

2134 ARG IETE T BE(SYSUCK) coorvveceiees ettt 13

2135 BT THITERTEE(WDG) oottt sttt 13

204 PCEMZEFETT ettt ettt 14
2,15 P EB IR YR BEUSART) oottt 15
206 ERATARBEFETT(SPI) oottt sttt ettt 17
207 AT T IIIETT(I2S) oottt e 18
208 TULR AN EEAE LT (QSPI) ittt ettt 18
219 BABUF RN FETT(SDIO) oo e 19
B s e (0 ) TR 19
B B kN TR - S (=] 1@ ) OO OO 20
222 BT I BR(ADC) ..ottt 21
223 BUFIEIEEBLIL(DAC) oot 22
224 GBETHREE(OPAMP) ...ttt sttt 22
225 BEIL IR ZE(COMP) .ottt ettt 23
L = ) OO OO 23
227 PERTCREEI AT BB TE(CRC) oottt es st nn e 23
228 BIEIEAEIIE GIEE(SAC) i iieieiesesee ettt 24
L o I (V11 o) ST PO 24
230 AT HLRITAGTHTR I (SWI-DP) ..ot 24
O 11 =N 125 YOO 25
3.1 E 0 ey o L OO OO 25
35 T T 10 == < JO OO 25

35 T 10 =i = SOOI 26

35 TR T 10 = = o[0T 27

3.2 = 1 =0 TR 28
A BEARIEME oot 35
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4.1 D AL ettt ettt ettt ettt ettt ettt ettt ettt ettt et e et et et ettt et eneetans 35
N R Y 1B = o NG | HOT TR OO TREOTTPTORPPRORON 35
B2 T BB oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt e ettt enerens 35
.03 BT BHZR oo ettt ettt ettt ettt ettt ettt ettt ettt naeee 35
1A AT BRI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt naeee 35
.05 B B ELIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eneee 35
B.1.8  HEEE T oottt ettt ettt ettt ettt ettt ettt n ettt 37
A == =231 1L OO T U UEESRO U TSROV 38
4.2 D R TR R BT T AL oo ee ettt e et e e et ettt ettt et e e et ettt ettt ettt et et en et ee et e 38
43 BB ettt ettt ettt ettt ettt ettt ettt en ettt 39
T G - == (2 < PP 39
4,32 IR L I TR T B oottt ettt ettt e ettt e et e e en s 39
433 PR T R A2 T oottt ettt ettt ettt 39
B34 PHB U ZEHLIER oot ettt ettt ettt ettt ettt ettt 40
4,35 L A oo ettt ettt ettt ettt et ettt ettt 41
B.3.6 AR TR P oottt ettt ettt ettt ettt ettt er et e et et er e 43
B.3.7 BB B oottt ettt ettt ettt ettt et e ettt e ettt 46
438  IETIFEAE T EE IKIET I] ..ottt ettt e et et et et et s e e e e e ee et e e e eeees et et esee s s eeeeneeeeeeseeneees 47
4,30 P oot ettt ettt ettt ettt ettt ettt e 47
4310  FLASHTE I B EETE oottt ettt ettt ettt et et ettt e ettt e e 48
4311 LR KRB (FEAIBUBTE) covoeeseeeeseeeee ettt ettt 48
A.312  HOBE P oottt ettt ettt ettt 49
A.3.13  NRST G HEEIE .ottt ettt e et e et e ettt s et n et s et e et en et en e 52
T R W 1V v TP 53
e T LS 11 0% 2= W L = TSRO 54
B.3.16 SPHI2SEE L TEEE oottt ettt ettt ettt ettt e et ettt e et ettt et te ettt ee ettt ettt 55
A3A7  QSPUEFIE oottt 60
4318  SD/SDIO T ML TP .ottt ettt 61
4319 IR R LG (CANYEE TTRFE oot 63
4320  12fAEEEE RS (ADC)HL B oo 63
4321 1207 HEFE S (DAC) L B oot 67
4322  IBEIHKZEOPAMP) LB E oo 68
4323  EUERZR(COMP)HELZBE oot 69
A324 A A (TS HFNE oot 69

T - 2 TSP 70
5.1 LQFPAB ..ottt e e et e et et e ettt ettt ettt ettt et et et e et n et n et e ettt 70
5.2 LQFPBA ... ettt ettt ettt ettt ettt 71
53 LLQFPLO0 ...t e e e e et e e e et e e e e et et et et et e et et et et et ettt 72
54 LTI EH <ottt ettt ettt ettt ettt et et ettt ettt A At ettt ettt ettt ettt ettt 73
eI )/ = AU TR 74
FA 0 7 T <R SOSOOO PP SUR PRSP 75
== 1 < [OOSR 76
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BT 2oL B I B T T I oottt ettt ettt ettt ettt ettt ettt eeen e 11
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 28
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 38
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 38
BB A3 B ] T E 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 39
B BB T I B T E G oottt ettt ettt 39
F A5 PRI AT B AZ R IE oottt ettt ettt et s ettt sttt 40
ZZ 48 T B IR oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt n ettt 40
F A-7 BATRC N R K LA, B A IACAD A S S A B AT oo 41
% 4-8 HEARBEA T IR KBTI EE, IS AT EFLASHELRAM I .ottt 41
F 4-9 (IR T T AT BT AR R EET T EE oottt ettt ettt e et n et n ettt 42
F 4-10 BT LAY LRV AR, BE AL FEARAD M I EBFLASHA IZ AT oo 43
411 BERRRE IR T LI EE T T oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt n et 43
B A1 B T ] P I B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 43
C I R (1 U i e L TR 44
2 A-1AHSE A~32MHZIR I B HFTEDD ettt ettt et et ettt ettt ettt ettt 45
F 4-15 LSETRIG 22 EFTE (FLSET32.TBBKHZ)W) ..ottt 45
2 A-16 HSI R T BEEFTEDRIB) oottt ettt ettt et e e et et e e et e s ettt e ettt e et en e 46
2 A-LT LS TG A MED oottt ettt ettt ettt ettt et ettt e ettt 46
2 4-18 MRIIFEREIRBIMRIEINT T ..ottt ettt e e e e et et e etes e et es e e s en e et es e et e e es s eeeneeeeeeneeeas 47
BB AL P LA oot ettt ettt e ettt ettt ettt et ettt ettt en e 47
B A2 TR AT B L oottt ettt ettt ettt ettt ettt ettt n ettt ettt 48
S M AR e e A 1 TN 48
G A-22 ESDAART IR AR vttt e ettt et et ettt ettt ettt e ettt ettt er et et ettt ee ettt 48
G A28 BB <ottt ettt ettt ettt ettt et n ettt en et 49
B A2 OB S T oottt ettt ettt ettt ettt r ettt en et 49
B A28 LOT R B G JTR oottt ettt ettt ettt ettt ettt et 50
B A28 T L R E oottt ettt ettt ettt ettt ee ettt en et 50
B A2 NI AT TEETED oottt ettt ettt ettt ettt ettt r ettt en et 51
G A28 N RS T G TP oottt ettt ettt ettt e s et e et e e et s et e ee s et e e e et ee et et es e et et e et e s et e e s e e ereneereens 52
T2 A2 TIMLIBHETEWD oottt ettt ettt et et et ettt e e es e s et et et e st e aee et et et et et e et e e et et et ettt er et et et ee e eeeens 53
2 A-B0 TIM2/BIAISHETED oottt ettt ettt ettt et s et ettt e e e et et et et ettt e e et et ettt et es et et et ee e n e eeeens 53
F 4-31IWDG et KA BUZALIF ] (LS =40 KHZ) oot 54
F 4-32 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 54
B R L 0% I = LI TP T PRSPPI 54
T2 A-BA SPILEFMED oottt ettt et ettt ettt ettt ettt et ettt ettt ettt et ettt ettt ettt et et et ettt eeeeas 56
T2 -3 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt et e eeeeas 56
T2 2236 1S TED oottt ettt ettt ettt ettt Attt ettt ettt ettt ettt ettt et et e eeeeas 59
25 437 QSPIZESDRIFIIR T IR IFIE oottt ettt ee et en et ee et s e eee e 60
2% 4-38 QP IZE DD R T I oottt ettt e et 61
T2 -39 SO MM CEE T E A oottt ettt ettt ettt a et e ettt et e e ee et et et ettt e et e et et ettt et et et ettt ee e 62
TR -0 ADCHTE oottt ettt a1ttt ettt ettt ettt ettt ettt ettt ettt ettt e eeeens 63
2 A-A0 ADCIREITIAID@ oottt e e et et ettt e s et et et ettt et e et et et ettt ettt ettt ettt ettt ee e eeeens 63
2 4-42 ADCKETE — JRI BRI ZEAED@ oottt ettt ettt ettt n et ee s st en et 64
G A BB D ACHIE oottt ettt ettt ettt ettt ettt ettt ettt e ettt et r ettt 67
ZE A-Bh OPAMPEINE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 68
ZE B85 COMPHEIETE .ottt ettt ettt ettt ettt et et e e et et e e et et et e etes et et e et et et et e et n et en et 69
BB A8 R A TR ME oottt ettt ettt ettt ettt ettt ettt n ettt 69
2 B-1 INB2AASS B T T T R T B JE oottt ettt ettt e ettt e et et et et en et ettt en et 74
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K H ok
B -1 NB2ALSEXXLT B FUHE B .ottt e e e s et e e et ee e en e et ee e et e e ees s et en e atennes 4
BEL 2-1 FF A BRI Bl oottt et et et ettt ettt ettt et et e et e ettt ettt ee e 7
B 222 T B ettt ettt ettt ettt ettt et ettt et ettt et et eteee et eue et et ettt ettt et et et e et e et ettete et et et e et aeaeins 9
] 3-1 N32AA55XXLT R HILQFPAB T AT A oo ee e e et ee ettt n e 25
] 3-2 N32AA55XXLT R LQFPEAT AT A oot e ettt 26
] 3-3 N32A455XXLT7 B2 HILQFPLOOG BHIZF AT .ot eee ettt 27
2 R < = < OO RO 35
BEL 42 G TN oottt ettt ettt ettt ettt ettt ettt e ettt ettt e e ettt ettt ee ettt e et et 36
BEL 4-3 LB T ettt ettt ettt ettt ettt ettt n s en e n s 37
Ao T BT 7 oottt ettt ettt ettt ettt ettt ettt ettt 38
A-5 A T TN B I BT T TT BE] oottt ettt 44
A-6 A AT I AR I BT T TT B ettt ettt n ettt ettt ettt 44
A7 A5 FIBMHZEE KBTI oottt ettt et e et et e s et e et e s et en et n et n et en e ten s 45
4-8 8 32 768KHZE A LTI R D @) oottt ettt ettt ettt ettt ettt ettt 46
A9 NI HE AT T TE TE S oottt ettt ettt ettt ettt e et e ettt ettt ettt en et ee ettt ettt en et 52
A-TOAEHRTETR oottt ettt et et ettt e e et e s et et ettt e et e et et et et ettt A et et ettt ettt ettt ettt 52
B 4-10 B INRS T G T ettt sttt ettt e ettt s et en et s neen s 53
B 4-12 PCR AT I TR FLIE W oottt e et et et et e e et eees et et e e e e et et eeeneneeneenenns 55
B 4-13 SPUFF ] — MABLIRITCPHATO ..ottt e s et ee et s s eee et en e esee e ees s e enenees e 57
B 4-14 SPUF B — MABETRTCPHAZLD oottt et e et ee et s st e et en e s s et en s e en e 57
B 4-15 SPHFFFFE ] — IR oottt ettt e et ee et et et eten et en et en et en e et en e 58
B 4-16 12S PAFE IR 5 B KT TR W <ottt 59
B 4-17 12S RIS 7 B KT T D 1ottt 60
P 4-18 QSPIZESDRAE I T IS oottt ettt 61
P 4-19 QSPIZEDDRIEIL T I T coocvveeieeeee ettt ettt ettt se et s s sessnaes 61
BE] 4-20 SDIOTETTEAE TR, oottt ettt ettt e e e et e e et ee e et e et ettt e e e et ee e et ee et et r et en et 62
BEL 420 SDERTABE TR oottt ettt ettt e et ettt ettt ettt n ettt ettt en et 62
BEL 4-22 AD CHE FEHETE <ottt ettt ettt ettt et ettt ettt ettt e et et e ettt ettt ettt ettt r ettt en e enens 65
] 4-23 A3 FHADCHLEL FIIETE I oottt ettt sttt n e en e 65
Kl 4-24 fEa YA S 2 FLYR 2 3H 2R BB (VRER ARG VODATHIE) oo 66
4-25 e FEJERT S 2% FEL Y 22 B LR IR (VREFT VDDATHIE) oo 66
B LQFPABEIZE NS 1ottt ettt ettt ettt 70
B 5-2 LQFPASIZEHE AL TEILD ..ottt ettt 70
] 53 LQFPBAE B ST oottt ettt ettt ettt n et ene s 71
B 5-4 LQFPBAI I AL TEILD .ottt ettt 71
e 0 =00 2 5 N OO 72
K] 5-6 LQFPLO0F ZE MR FE UL oottt n et en sttt 72
] 5-7 LQFPA8/LQFPEA/LQFPLO0ZZETTELIH ..ottt et ee et ee e st s et s et es et se et n et n e ten e en e 73
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N32A455xXL7 Z 51| ks il 28 77 i % P e ME RE 32 ARM Cortex™-MAF N ¥, 2E T SIS B 5t (FPU) FiI
FAE S (DSP) , ZHFFIHATIMEIRS . Im LYEEM144MHz, A5 12KB N A7 fifiFlash I > FF %
Py X, 5 K144KB SRAM. B — NN EEIRAHBR L, MK /M B 28 APB J e 2R
B % LR8O IE IO, $R 4t & H M REAR L% 1, (4541 12475Msps ADC, ¢ % 7 384N i i Nl i
2/ 1Msps 12/, DAC. ABMZ FIEIATLIZ FRUCRES . |27/ ik bhids, ARt 2 Mg n, o
FE7MU(S)ART. 471N 12C. 34SPIL 24M2S. 14MQSPI. 24NCAN 2.0B. 1/NSDIOME S, N B S 5L mE
P S, SR PP IEI PR S ]2 SR R AT

N32A455xxL7 R 51 7= i il fa € TAE T-40 TR +105 TRV, i E1.8VAR3.6V, RAEZFIThFER
BEF FOERE, A IRIIRER MR . 1% R 5177 g i E3E M 48JHI 2 L0 3R AN Al B 25 T 5, ARAE AN (1)
HEEWA, BN E AL AEFE.

XL F AN E, (515 4 HIN32A455XXLT R Al 24 iE A TR BT TG H28 s (R KRG /E
PHT 0] rsh R 0] BRI o AT m 282 (AFS; BT « S 2425 (HVAC;
BEEVRZAEPTC; BMHZEPTC; RAHZESCR)  FHEHMHMIEHIZE (HF/KE; HTHME; BHERED
J AR (TPMS; #alloom; PRl FIZFEEHL; GERIBEMCU; EDR) 2N A%,

1-1%5 Y TR 517 s AIHER .

1-1 N32A455xxL7 Z 51 HE &

- r N ~

System peripherals ITAG
-
RCOSC Power

Management
= Controller RAM RAM
- R'f'm Sum ARM Cortex-M4

RC OSC Power monitor
32 3

Reset
Controller

Temperature
Sensor

LL

-

AHB Bus matrix ( 144 MHz ) -

i . Security 4x12bit
Peripheral bridge RC [l Cryptographic algorithm ADC
Accelerration engine

1
111@
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A N32A455CEL7 N32A455REL7 N32A455VEL7

Flashz & (KB) 512
SRAMZ & (KB) 144
CPUSliR ARM Cortex-M4 @144MHz,180DMIPS
TAEIRES 1.8~3.6V/-40~105°C

A 4
JE B 2% e 2

HeA 2

SPI 3

12S 2

QSPI Only Single Wire 1
BN 12¢ 3 !

USART 3

UART 3 4

CAN 2

SDIO No 1
GPIO 37 51 80
DMA 2
Number of Channels 16Channel
12bit ADC 4 4 4
Number of channels 16Channel 22Channel 38Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP 4/5 | 417 | 417
o DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5.

CRC16/CRC32. TRNG

AR EERY (RDPIWRP) | RN 4 XA 22 H3)
EE LQFP48 | LQFP64 | LQFP100

1. SPI2FISPI3$% 1 fEM% R i% U 7E SP I AAT12S 3 Aidst =[] ) e .
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2.1 RHEBAHR

N32A455xxL7 R A4 T e — LR A TRARM Cortex™-MAFALFH 2%, 7E Cortex™-M3 P #% fR it F ok, T
IBHEEES. N T F A E A RS ST (FPU) |« DSPAIFHATIHFE RS, $4t1.25DMIPS/MHz I 7 14 it
[F) B G = 2K 5 5 A B 6 ) 5 Cortex-M R 1| AL BEES AR TOAE, (RRRATN 5 T8 F 094 s 206, FH A 2 7R 22
P FE S5 A BR A R B9 T FH I R 3 5%

ARM Cortex™-M4F 327 i $i5 S AL 28 A N F AR R, 185 R H 81 11647 23 4F I 7fiti 7 2 ] B
Al R EARMN R ) = P fE
1. Cortex™-MA4F[a] | 3 Z¥ Cortex-M34X A5 .

2.2 e

N32A455xxXL7 24 2 E AL & I AN I35 INAE (Flash) 174i58% . ik AIUSRAM, B 2-1 170 sSm bt & .

6/80
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0xE010_0000

0OxEOOF_F000
0xE004_2000
0xE004_1000
0xE004_0000

0xE000_F000
0xE000_E000
0xE000_3000
0xE000_2000
0xE000_1000
0xE000_0000

0xA000_2000
0xA000_1000
0xA000_0000

0x9000_0000
0x6000_0000

0x4400_0000
0x4250_0000
0x4200_0000
0x4010_0000
0x4002_5000
0x4000_0000

0x2400_0000
0x2248_0000
0x2200_0000
0x2010_0000
0x2002_4000
0x2002_0000
0x2000_0000

Ox1FFF_F812
Ox1FFF_F800
Ox1FFF_4000
Ox1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0x0008_0000
0x0000_0000

- OXFFFF_FFFF

Reserved

- OXEQOF_FFFF

ROM Table

- OXEQOF_EFFF

External PPB

- OXE004_1FFF

Reserved

- OXE004_OFFF

TPIU

Vendor Specific 511MB

Private Peripheral - External 768KB

- OXEQ03_FFFF

Reserved

- OXE000_EFFF

NVIC

- OXEQ00_DFFF

Reserved

- OXE000_2FFF

FPB

- OXEQ00_1FFF

DWT

- OXE000_OFFF

1™

- OXDFFF_FFFF]

Reserved

- OXA000_1FFF

QSPI Register

- OXA000_OFFF

Reserved

- OXOFFF_FFFF [

QSPI Bank

Private Peripheral - Internal 256KB

Extended register 1GB

OX8FFF_FFFF |

Reserved

- OXSFFF_FFFF

Reserved

- OX43FF_FFFF

Reserved(bit-band Alias)

- 0x4249_FFFF

Peripheral Alias(bit-band Alias)

- OX41FF_FFFF

Reserved

- OX400F_FFFF

Reserved(bit-band Region)

- 0x4002_4FFF

AHB/APB1/APB2(bit-band Region)

- OX3FFF_FFFF

Reserved

- OX23FF_FFFF

Reserved(bit-band Alias)

- Ox2247_FFFF

SRAM Alias(bit-band Alias)

- OX21FF_FFFF

Reserved

- OX200F_FFFF

Reserved(bit-band Region)

- 0x2002_3FFF
- 0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

- OXIFFF_FFFF

Reserved

- Ox1FFF_F811

)

- OXIFFF_FTFF

Reserved

- OXLFFF_3FFF

y

- OXIFFE_FFFF

Reserved

- 0x1001_FFFF

Aliased to SRAM

- OXOFFF_FFFF

Reserved

- 0x0807_FFFF

Main FLASH

- OXOTFF_FFFF

Reserved

- 0x0007_FFFF

Aliased to Fl

YISRAM

Extended Device 1GB

Peripheral 0.5GB

SRAM 0.5GB

CODE 0.5GB

Reserved

MMU

Reserved

SAC SRAM 512B*2

SAC

Reserved

CRC

Reserved

FLASH

ADC4

ADC3

Reserved

RCC

ADC2

ADC1

DMA2

AHB

DMA1

Reserved

Sblo

Reserved

UART7

UART6

Reserved

12C4

12C3

Reserved

USART1

TIM8

SPI1

TIM1

Reserved

Reserved

Reserved

GPIOE

APB2

GPIOD

GPlOC

GPIOB

CAN1 SRAM 512B

Reserved

APB1

SPI3/12S3

SPI2/1252

Reserved

IWDG

WWDG

RTC

COMP

OPAMP

Reserved

Reserved

TIM7

TIM6

0x4002_5000 -
0x4002_4C00 -
0x4002_4800 -
0x4002_4400 -
0x4002_4000 -
0x4002_3400 -
0x4002_3000 -
0x4002_2400 -
0x4002_2000 -
0x4002_1C00 -
0x4002_1800 -
0x4002_1400 -
0x4002_1000 -
0x4002_0C00 -
0x4002_0800 -
0x4002_0400 -
0x4002_0000 -
0x4001_8400 -
0x4001_8000 -

0x4001_5800 -
0x4001_5400 ~
0x4001_5000 -
0x4001_4C00 -
0x4001_4800 -
0x4001_4400 -
0x4001_3C00 -
0x4001_3800 -
0x4001_3400 ~
0x4001_3000 -
0x4001_2C00 -
0x4001_2400 -
0x4001_2000 -
0x4001_1C00 -
0x4001_1800 -
0x4001_1400 -
0x4001_1000 -
0x4001_0C00 -
0x4001_0800 ~
0x4001_0400 -
0x4001_0000 -

0x4000_7800 -
0x4000_7400 -
0x4000_7000 -
0x4000_6C00 -
0x4000_6800 -
0x4000_6400 -
0x4000_6000 -
0x4000_5C00 -
0x4000_5800 -
0x4000_5400 -
0x4000_5000 -
0x4000_4C00

0x4000_4800 -
0x4000_4400 -
0x4000_4000 -
0x4000_3C00 -
0x4000_3800 -
0x4000_3400 -
0x4000_3000 -
0x4000_2C00 -
0x4000_2800 -
0x4000_2400 -
0x4000_2000 -
0x4000_1C00 -
0x4000_1800 -
0x4000_1400 -
0x4000_1000 -
0x4000_0C00 -
0x4000_0800 -
0x4000_0400 -
0x4000_0000 -

OX5FFF_FFFF
0x4002_4FFF
0x4002_4BFF
0x4002_47FF
0x4002_43FF
0x4002_3FFF
0x4002_33FF
0x4002_2FFF
0x4002_23FF
0x4002_1FFF
0x4002_1BFF
0x4002_17FF
0x4002_13FF
0x4002_OFFF
0x4002_0BFF
0x4002_07FF
0x4002_03FF
0x4001_FFFF
0x4001_83FF

0x4001_7FFF
0x4001_57FF
0x4001_53FF
0x4001_4FFF
0x4001_4BFF
0x4001_47FF
0x4001_43FF
0x4001_3BFF
0x4001_37FF
0x4001_33FF
0x4001_2FFF
0x4001_2BFF
0x4001_23FF
0x4001_1FFF
0x4001_1BFF
0x4001_17FF
0x4001_13FF
0x4001_OFFF
0x4001_OBFF
0x4001_07FF
0x4001_03FF

0x4000_FFFF
0x4000_77FF
0x4000_73FF
0x4000_6FFF
0x4000_6BFF
0x4000_67FF
0x4000_63FF
0x4000_5FFF
0x4000_5BFF
0x4000_57FF
0x4000_53FF
0x4000_4FFF
0x4000_4BFF
0x4000_47FF
0x4000_43FF
0x4000_3FFF
0x4000_3BFF
0x4000_37FF
0x4000_33FF
0x4000_2FFF
0x4000_2BFF
0x4000_27FF
0x4000_23FF
0x4000_1FFF
0x4000_1BFF
0x4000_17FF
0x4000_13FF
0x4000_OFFF
0x4000_0BFF
0x4000_07FF
0x4000_03FF

221 MARNFIFHESR

Fr AEB12K T TR (FLASH) , FiI TAR OB FAISCR, TURIA/N 2Kbyte, SCRFTUARE.
T CETIE T RIE.

YRR, BN SN . i E SRR (ISR ETERE)
SRR KR, TR A3 X, SRR 2 AR AR E A T HATARED)
2.2.2 RARSRAM

Fr K 2k 144K T I B SRAM, SRAMAIR-SRAM, JHHR-SRAMyRetention SRAM, K/ A16KF
1, {ESTOP2. STANDBY/KIIFEMRL N Af LALRHFEE (F 7 vl e B AR FrEl AR HF)

7180

E R AR R AT NSING TECHNOLOGIES INC.

Huhiks SRINTT R L X AL X 5 IR B 1095 [ R AR K
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2.2.3 BRERRERPEEHIZZ(NVIC)

m N ERENFE AP EEE, e A 2 k861 R B il il iE (1SR 161> Cortex™-MAF (1] H T £5)
16N L o

EAHA TINVICHE B8 IA B AL 1 W7o J32 4k 22
Hh T N I bk B RN A
ERATHINVICE: O
FOVF T I L b 2
A0 B 38 R e AR S 2 v
SCRE R T R R T e
H Sh A7 A B AR

> PR EIN BEKE, ToREASME ST
AL DL g5/ 1 o T A AR Rk R VR 1) P B B T R

2.3 SHER A B/ AR AR (EXTI)

AN WA ) S S 20 I R I B8, R TR A TR R SR . AN R W 2R AR AT DU ST M T R
RFE (LTS B s SUA AT, FRRee g R il A — MRS LR T R WE R EIRES .
EXTIa] DUAS I 21 ik i 55 B /N T A S APB2 [ I 80 B .- 22 1880138 FH 1/O I B2 21 164 I H T 26

2.4 BBRSE

PR Z Rl Bh AL Pk EE, RIS EERCIR #5HSI (8MHZ) , P EMREER#HLSI (40KHZ) , #hEE
R EFHSE (AMHz~32MHz) , AMEBE R 8 (32.768KHz) , PLL.

STALES P EBHS I B BRI 1 B ONCPURT B, B Jo 7 AT UL B/ B AT R U 32 Th REIHSERT £s 24450
B AR B2, B, RS0 B shHb DI BIHSI, W BAERE T AW, B AT ARSI A B ) T
[FIRE, 7E 7RI AT DR BN PLLES 22 4 (10 B B (0 24— A (a1 2480 F R R IR 32 2% R 2T ) o
LTS s FH T B AHBIIR . S APB(APB2) MK IEAPB(APBL) X 1k . AHB % i 4% /& 144MHz,
APB2[{ i =i A /£ 72MHz,  APBLIF i =i H36MHz. S5 K] 2-2(1 I i AE ] o

www.hsingtech.com
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FLASH_CLK
CIOCk Tree HSE TRNG IM to Flash programming
L d: Prescaler ———————» TRNG_CLK 1M
i , AT 1214)-++/32
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler ——————» ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/---132
RNGC prescaler
RN LK
11/213/4/---132 ce.c
12S3CLK
12S2CLK
ADC PLL
prescaler 4{] ADC1/2/3/4_PLLCLK
11/2/-++/256 ADCPL'LPRES[A] ADC1/2/3/4_HCLK| ADC1/2/3/4_CLK
ADC HCLK
prescaler CKMOD(ADC_CTRL3)
1172/---132
FCLK
HSIRC
SCLKSW
8MHz HCLK CPU
2 PLLMULFCT |HSI AHB BUS
W SysTick
0sC_ouT s ose Boxd, XI5, SYSCLK Pr:s'zfler HCLK 4
0sC IN 4~32MHz X17..x32 JPLLCLK| | 144MHz | |10 "y SAC cLk  SDPIO_CLK
- MAX CRC_CLk _QSPLCLK
HSE - DMA1/2_CL
APB1
PLLHSEPFI;II_ELSSRC Prescaler 36MHz MAX PCLK1to
CLKSSEN 11/2/4/8/16 APB1 peripherals
HSE
./128 TIM 2/3/4/5/6/7
0scs2_out ‘ LSE OSC L LRTCCLK If(APB1 Prescaler = 1) x1———» TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LS| APB2 peripheral
40KHz IWDG_CLK 11121418116 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
HSI
HSE SYSCLK
MCO [J+—— SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/4/...115

1.

2.5 JEEIER

1EJA B, 1EIEBOOTO/1 5| AT A%k #E =l a sl b i) —Fi:
B NREFNGAAEE (FLASH Memory) JH )

B N\ RGAiESE (System Memory)
B NAHISRAMEZ)

JA )

MHSWE NPLLE BRI AT, B iy 1 R Ge i B AR H Rk £ 128MHz.

Ja B INEFEST (Bootloaden) /7 /il T R Gif7 fias o, 1 LLEITUSART1E: LX) N A T 9w AR -

2.6 EHEFR

ERE|VppfiVss.

9/80

Vpp = 1.8~3.6V: Voo 3| BHINI/OF] BT Py 358 T 2 At .
Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPIRIFAUEE 4 $E At rE . VopaflIVssah 543 5]

E R AR R AT NSING TECHNOLOGIES INC.

X mEpr b X iR #1095 [ B AR K E
fEH: +86-755-86169100

bk RINTTFG L

Fi1fi: +86-755-86309900
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B Vpear=1.8~3.6V: X% Vopl, NRTC. #PiB32kHzIE 281 G 25 S e L .
KT WU ER B 5 PG R, S K 43t TR,

2.7 BAL

WIS 1 BB A7 (POR) A L A7 (PDR) HLE, IXEE 70 FHER UG AL T AR, PRIE ARG S
LBV TAE; Vool T E K RE (Veorpor) I, B8 T2 AR, MALAE R SMBE AL B

2.8 TR Lk M AR

AR T LR AL (POR) A FE S A7 (PDR) ML, IXH 4 FEERIG AL T TARIRES, RUERS{EHE
IF1.8VE TAE; Vool T 1% & M IRE (Veorror) B, B AT RADIRES, AL NS E AL . #34+
H g fe R I ZR(PVD), & WBALVoo/Vooafit B -5 BMEVevo ELES, Vool T 805 T RE Vevo it
Fr=A i, Wb ERRR T T UG S R . PYDIJRE TR EWME T )E o R T Veorror M Vevp FIES 5
* 45,

2.9 HEIAES

WESH =AM REER EHERMR). RIFEAR (LPR) A SC WA =
B (MR AT IE® IS/ # 1
B (LI R (LPR)F T-CPURISTOPH 3,

B GO T CPURISTOP2. STANDBY#: K % H NS BIRAE, WAZ S fE B I, /&
AT EHFOIRS (HFF 2 FISRAM P 2545 £ 2K)

G IRAE R AL R IR &AL T TARIRZS, AEAHUBE T 5 PR AR T v B HVIR A

210fRThFEAR

N32A455xxL7 F 417 fit > Hf AP DIFE AL

B SLEEPHR

TESLEEPHEEN F, HAECPUEIL, B 4hR AL T TARRA IF vl 78 R A o Wi/ S i R B2 CPU
B STOPO{

STOPORL 3L T-Cortex -MAFE EE HEAREL X, 7TEEEESRAMAI ZFE 8 N AN ERIIEMN T, STOPOBL AT LLik
PR LRI FE . FESTOPORRZN N, F HYRIR AT 801215, PLL. HSIFJRCIR Y #s FIHSE fh iR 4% % 28 4 5%
M1, FEESMRA] DA B i el K oA =

Mg . AL AR AN B R EXT IS 5 30 s ) 28 M STOPORE A e i, EXTIE 5 AT LA 4h 167
EXTHES (I/OAH5%) . PVDIHI%IH . RTCHaEE. RTCHIEN. fildzmafii =5 .

B STOP2fH=

STOP2## I FCortex -MAFR FEBEIR IR, FTA I OB @ X SR IR A5 A . R 2R (MR)R
1, HSE/MSI/PLLK A, CPUZF A7 a3 frtE, LSE/LSIFTECE T4E, FrfGPIOLREE, ~M&IIOE HIIREATRE:.
16K R-SRAMPRHE, FHADFISRAMAN 2 /7 s B0 i # E2k o 84711 %A P A7 o (R HF

MafE . W DL AT — B REXTIRAE S0 ) 28 MSTOP2HE R A e i, EXTIHE 5 7] LA AM16NEXTHE
2 (1O . PVDRHIH . RTCHMLEE, RTCHI&T. fildasntapig,

B STANDBY#F
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TESTANDBY 4  1] PAIA Bl S A 1 L TH AR S o PSR I o i R 28 8 5% A, PLL. HSIFIRCHR ¥ %3 FITHSE
IR G AR A O BEASTANDBY UG, FFAMIINAER LR, HE&FFEMNNETRRAE, R-
SRAMT] {R¥F, FEtLEE AT TAE.

NRST_LIAMBEAAE S IWDGE AL WKUPH| 1L A HF- . RTCHY [ 4k m DA fd il 23 MSTANDBY A5
A

B VBATHEIZ

FEARAT S5, N EVppis B, #0K B30 ANVBATHE R . 7EVBATH T, BR TNRST. PAO-WKUP.
PC13 TAMPER. PC14. PC1524F, KZE/O5] it = PHARAS

VE: SNBSS, RTC. IWDGHINGT R [RII hAS e 4= 1|

211 EEA#ERAI(DMA)

SRR R I HIDMAZE G 4%, £E N DMAE 4% SCRr8/NMEiE, ] DUE BAF i ds B A7l as . HMBLEIAE
il MU it 2 2 S B A5 5 2 DMAE I8 SCREA R S i X B, 840 1 45 il S 2 S o X 45
RIS T I

FEANEEAA L T FDMATE RIZH,  [RIN 7T DA PP A AN EIE . Pl I B S i B A TE Y
PRI L AR PRt Ik AT H ARk

DMA®R] LA T EZR4h%: SPI. 12C. USART, JHH. AR S REHER 2 TIMx, DAC. I1°S. SDIO.
ADC.

2.12 RBP4 (RTC)

RTC/E —4ESHa T Eds, WE BB, T3t 7= ohae, A i Bh b WA B b (5
FE2ANET B E D Theg. RTCH@EIEVDDE\Vears| L, 7EVopf BT ERE Vool L, M I Vears] L
W, HEE B3k U4 . RTCA S RG s IERE ARSI, 4 MSTANDBY A MEERS, A S
fTo

RTCIHIX S Bh AT LIEFE N 32. 768KHZ AT AR Z NI IKIhFEA0KHZ RCHRZ 75« B i (1) AR s
PR 12870 AT — AN B . 0T IR B R AR s BN 3 5, U FH AN 32. 768K HZ I £ A g isf
BRYR,  [RIBS NAME AR AR Bl w22, AT Dhd i 4t —AN512Hz 145 5 X RTCI I Pt AT . RTCH —
AN2207 I TR A F T JE 8, BRI 00 NI 8 32.768KHzIN, & 77 A — AN UK R I a] Sk vtk . 53 4b
RTCH LA Rl 2 AR I FEIRAS T e .

213 ERT 2 FIE 15

22N PAEHE R 45 4 IEE I A AN SEAE I 4%, BLRANE T E N 85 LA R GEM IS 52 I 2%
NREL T B i I A5 I E I R AR A E I 4% (1 Th e -

* 2-1 ENERIIRE LR

R HHEATE | HEERE | FOMRARN | FADMABR | WIVHBSEE | EiM®
TIM1 . TSP i 1~655362 | X
TIMS 1611 T, FEF | R nJLk 4 1
TIM2 —_— i
TIM3 o Ak, 1~65536.2 [ ‘ ,~
TIM4 16z T FER | e el 4 B
TIM5

11/80
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TIM6 1~655362 |1
TIM? 1611 .1 AT B8 fIes 0 &h

213 1 A E R 2R-TIMGFITIMY

HAERZETIMEFITIMT7 8L 8 — /N 1647 B 3125 E M A . X2 e i 88 2 B ARSI, AL T 5.
FEA e I 28 AT LAOR I8 i s B AR A (i) 344 o e 7008l PN 0 L B B DACH- il i ik & i i B B2 3K 5 DAC

B AR A R E R
> 1647 Bl E AR I
> 160 A gRFR(AT SERME ) T A, TN B e R AN 1~ 65536 2 1] 14T = AUE 7 A5
> il DACHI A5 HL % 5
> TES TR AR A BB A I/ DMATE 3R

2.13.218 FH BB 3R (TIMX)

WE 74N [ i AT 1 ] 2 I 25 (TIM2. TIM3. TIMARITIMB). iX44 5E I 30 58 S 0T 1), BN E i
BB —AN16407 1) B SN AL IR EES . — AN 164 T Al F1AAN T (3838, AN s &l B T4
AR CHT MR e | i bis. PWMALS ki R I B S e B AR T it 2 164
By ONFHFR . Y EE B PWMIGE TE .

W AR R T R
P Y A T SN T NN T I T N S o 6
> 1647 AT YRR (AT LASERHE ) T as,  THARs i B (1 4050 2 B 1~ 65536 2 8] [T = 5 {1 s
> AANBRSEIE
& ENIR:
> B EOA
& PWMA (A Bl A1 5 AR ) 5
Uk A
> ARG S 1 ) 5 B AR B A T Y [R5 HL
> W EAERAR A EI/DMA:
& FEE: VR BRI R R, PRSI AR o (e B B A A R«
& AR FEOHEEE BN FF I VIR ECE A R T AR
SR IS Y
> Hith
> SCRFERG AL 3G B (IE A8 SR A L JR A B S P K
> R A NAE A AT I b m A 1 A B

EML%LL%M%%%E E s i e i 2 L F AR, SRt RD SR TR . RN, THE
ST LIRSS . AT B N SR A T P A PWIMART HE 4iﬁ%ﬁﬁﬁ4MMMmkm%

2.13. 3E &A= B B 2% (TIMLFITIMS)

PN HSLH S ZOE 2 (TIMUTIM8) |, B2 I g v e 703 A0 4 SR B iR 16407 1 BB 3 B s Ay Ao
SCRFZANTIRE, B E IR RS T Bk TE R (A ER), B8 AR R (Bt B PWML RASELX
IF [ ) ELANPWIMT HHA) o {8 FH 5 I 28 19140 S 2 MIRCCI B il Tl o A 3%, T DA S B Ak o 5 FEE ANIBE T Jil 44
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MIUA RSB I ZAP RIS . A E R SRR e ALK, WA AL AR B3I
B SPUEN AR L E DR

>

YV V V

YV V. V V V VYV V V

>
>

v O 1 N 1 o N S 2

1647 AT G RE (AT LASERHME ) T AT, T H50s i A2 1) 4347 3 HUCh 1 ~ 65536 2 [1] 4T i 45018
SCHER T L4AMZE DAy 5 B 346 B

Z IR0 AL IHIE :

S ENIR:

> HE

< PWMAE (A Sk 5 [A]6 5B

o FUR R

PWMiili X ADCR A :

fis 2 F [F1] S 7EPWIMBEA JE 391 Py T[] 44T 2

U DX B[] F g 2 1 FL i

A58 FH 15045 5 42 1l 2 IR R 2 IR 28 IR ) 7] 25 Ha 8 5

FCVFAESE 5 20 H IVt o 31 2 5 SE BT g I 2 23 A i 1) B A2 T
Brealdii N5 5 7] LUK & I 23 A5 5 B T EADIRESEH —A SRR
U R AR R A P A T T /DMA:

SR TR A BRI R, THEER IR A (Gl R EGE A RS )
S R FAEGHEEYE BN, F Ik WIA s A AN A )
2 P ETT

< B E A

< Breakf{s SHiN;

SCRFEE X 58 7 R 38 8 (1E 5 2 A 2 PV /K A SR 25 P 1

fi R NA'E Ry A1 o e e JE T P LI 2

TR, TS T LIRSS, I PWMER AR 1k, AT BT ph ok i th s O TF 5 . 1R % 3
A SERAERITIMAE S AR, PR AR I, DRI i s B 8 o7 DG S 2 B S T S TIME e 38
PRI, SRR B R

2.13.4 RGBT B 2 B 2% (Systick)

AN B R T SEHR A R, At ] 24 P — A v O 58

B R TR

>
>
>

A\

2ARLH I AR

BRI e

S4B HOM AT R
AR B

2.13.5%F [ 11 B33 (WDG)
THEPHANE T VMALE TR (WDG) A & A& T 1H(WWDG), MANE [ IMHRAL T S m i 4tk 8] RS
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PR A R
FSLETIM (IWDG)

ST 1 1M T — AN 1207 AT R T B8 A — N3O I T4 A2, A7 (1) R RCHR ¥ 2 Uk sl , B 2 1)
b R A R S AT R A, R TAE/ESTOPOR: R, . STOP21 L FISTANDBY AT, IWDG— EL# i, Witk
ANTEVEE B ] Y A (TS BRE 11T 3ER D R T8 T2 2 0x000m) 7= A= 47, & v A T 7E R 72
7 R A TR R AL ARG, BAE N —A E e 8 N R 7 e (R i B o 3 e T R DA
ST BEEAE SR S A 1. AL AV D RER R T T .

HOFI T (WWDG)

T VR 5 ORI, b AT PO BAS T 1 L 328 2% 3 RSP I PR e 8 1 L R AT P 47 i 7™
A AR . BRARS IR Ras I EAE TR AR AORT BT, & 14 s T B T L A I ) A IS, =277 2E
—PMCUEAL. (LT B sk 2 5 D af - as BUE A, A SR 7L A 33 ok 1 50 2 AU (FE P2 3 47 2 7 ) el
B AR E—MCUR AL, X ZR WS IR Eas 75 2 AE — A BRI TR B 1 R4l 3 .

C LN

WWDG I APBLI 173 53 5 45 21 ) I 4 3K 5 5

A YRR HOS AT BT

FAF AL

I B /N T0x40, (& T IR0 I ) 7= A S A6

RIS AE AN E R, G T 1R 3) W AR B A
RSB TE T H AV, i 2 45 T Ox40 7= AR BN I b BT (EWT), B RT LABE
T E BT A DLk e WWDG AL

2.14 1’Ciagk#EN

ZIRANMOLII2C 24 T, EIRIEE EHLIhRE, FEHI A 12C R E IR T . P PR ATER . SR
Z Pl S E R (R = 3 RFIMHzZ), CREDMARRME, [FIf 5SMBus 2.03f%.  12CHEHVE £ M A%, A4
CRCHY [ A4 B AL 56 . SMBuUs( &R 4t & # i 28 —System Management Bus) ATPMBus( 5 & FE &1 2k —Power
Management Bus).

12CH: L1 F D Ref IR U T -
> ZENIIRE: AZBTHLE R B AT A
12C ¥ & & Dt
PR B
P R A 15 5
12C A\ 45 e
A 4 R 1) LA
12CH% 11 SCRFTALBR10RL Tk, 77 MBS SRR UM b ik i 17
15 1 AR
7 AR A 7 AL/ L0 kAN BRIy
SCRFANTE] (8 TR P 5
<& BRAEE (8100 kHz):
< PRI (14400 kHz):

YV V V V VYV VY

YV V. V V V V V V VY
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YV V V V VYV VY

>

215D IRPRR B (USART)

< Pud+ GRIALIMHZ)
REIRE:

S RIEB AR &
S FATRIEL AR

> 1RCHZITHRE,
FRbR &

> AR R EE K

> HhEARE AR R BB (ACK) HE R 5

> A BB L R G B 1R 2 A

& AEAHLKT b T RERT Lo

2 [

N S ) SR e b e W € G R TS RO
> I TR R

A H LRI Bl D A

HE A2 (IDMA;

] C B AIPEC (15 2 B AN Y 7= A2 BB 6
HIEREA TP PECHE AT M e — > T A&

T 5 — IR 515 FIPECHT IR IR 56
FHE2¥SMBuUs 2.0

25 ms i B IR IS ZE RS

10 ms=E ¥ 4 BB RS R I 7]
25 ms AL % SRR B Y FE2 I )
i ACK T il I FPEC ™ A /K B
SCHPHBIE 3 M (ARP)

¥ SMBuUS

R

www.hsingtech.com

N32A455xxL7 R 5177, B 77 B ATWOR D, BE3NEH RSO 88 (USARTL. USART2F

USART3), Ffl41~id

SR 2 (UART4. UARTS. UART6. UARTY). X7/ LHRMEFRISEDEE . R

IrDA SIR ENDECH:Hiidhfiefih. 2 AbPRESIB AR, 2R 2 X0 Tl E R ARILIN /IS RE .
USART1/ UART6/UART 74 13815 3 % Al ik 4. 5Mbit/Fh, e 42 1 19385 1 2 n] 14 2.25Mbit/ )

USART1. USART2HRIUSART3H: 1 A M/ ICTSHIRTSZ S L. FA1SO7816/1) % it A X F125SPI1iE
E1E, BT B D AT LU I DMAE(E .

B USART FEMIF:

>
>

EWTH, b,
NRZARAERS 5
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DRPAF R IR RG, PR A, H T AORNHRIL, A Hiik4.5Mbits/s
] g R T (B BT
FIACE A IR, SCRFIERAME 1R AT 5

LINZE &3 [R5 Wi F 7 R B8 77 B LIN MRS I T FF A7 T RE 77, MUSARTREHC B A LINGY, A Ali13
AW FFRE, A 10/1 14 W 77

i H R I IR FH T DA 4

IRDA SIR #hdas i ds, 75 1L BT SCRF3/16/47 4 2L [H] ;
> e RET)AE:
£ R 0 SCHF 1S07816-3 At HLE U A0 8 e R s
E-RAEI) 0.5 F1 1.5 AME 147

YV V V VY

oF

s
& Hh

oF

8]

B P TIRAE

AL B A FIDMAR 2 250 283815, 7E SRAM HLF 48 v sSUDMAZZ ph 32 AL/ 2 336 7145
ST (4 3% AR S T R AV

A

A AL E T

> RIRGMESRAT

& AR AR E

YV V V V

> R
> RIERSEGAT
<> KRR AT R B

> UAERARIRR S
> R
< MR
< iR
> RIER

> 10 AR B IUSART A s
<& CTS i

LIN B 435 s i

AL A AR T

HRIETE R

FUSCEHR 7 A7 25

Rl 3 228 % IR

T H A R

i 1

R T R SRS
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> B

> RERHER

> ZANFZREAE, WRMBEARTTES, UEE N ERAE G,
> MERERALI A R ot 7 R A R SR S 2 )
> PiMeER R AR a0 kI (MSB,  ZROfT), RS
> FALE:
USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7
by &S P& &S &S P& XFF &
TR A 42 1 R X &S A HF S &si &S &S
% GiA7 I8 (DMA) XFF SRR XFF XFF CHF X &S
EA LSRN TR X &S &S P& XFF &
CikiZ &S P& X A HF S &si &S &S
Bhe XHF XHF XHE AN ANHF AN AL
0T (R 2R AR ) TR X TR &S P& XFF XFF
IrDA R X R R P& XFF XFF
LIN R X R R P& X &
2.16 84T AMEE O (SPI)

SCRE3ANSPHE LT, SPIFL VRS 5 /M B £ A/ AU L A0 HR AT U7 Gl AE o ez 1T AR I B A 32 A
I AN B SR BB (E I P (SCK). 3% HIERELL 2 B E T N LAE. el T2 RS, W%
[ H0 e 2 R X B T[]0 A% 4, 38 T CRCI I A T S I 15

B SPHEMMEZEDIREW T

LR AN L [R5 A4

at BCAN Y 35 = R ) 5 2 P XUk 5 L [ A A

8k 1647 fE ik ik £

F- B

SFEZ AR

8™ F AL RS A TS 2R B (B KN TPCLKY2)

MARAIRZ (5 K NFPCLKIR);

A R AR 2P BRI A

F LRI AR 3577 DL R B B A EATNSSHE B MR ERE R M Bh A 5 s
A G A FAD I B AR 1 AN AR AT 5

AR AR AR, MSBYE R Bk LSBTE R ;

T i i F BT ) F 6 AN SO R

SPUS AR R E

SCHEATSEIBAS 1 -CRC;

& TERIEHIAT, CRCH AT LA R NG — A7 Kik;

> FEAERUTREE O BRI B 1 S — AN B 3BT CRC R

YV V. .V V V V V V V V V VYV V V
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> AR W R i B DL R CRCE R AR
> SCRDMAZNRE I B 7T R IE R R8s P2 AR RO A2 R
>  BEOME: SPI13236Mbps, SPI2/SPI3#% M 18Mbps

2ATBATERE (1)

12St /2 —FP35] I [E] 25 6 AT 4 @ RS, 2ANFRUE 12532 1 (5 SPI2FISPI3E ) vl L TAE T E s MAR K,
IX2ANEE VAT DATE B 1647 . 2407 8320 A5y, 7R A IE B % N Bl HY G, SR SR AL AR I 8kHZ E)
96kHz. &S PUM Sk, B KRR I2SkritE, MSBARILSBXT X5AndE, LLPCMFR#E.

EE*ﬂIﬁm¢,HuiﬁﬁiﬂMﬁw%iﬁxﬂzﬁﬁiﬁ%ﬁ,ﬁﬁ%mﬁ%%%M&%ﬁﬁﬁ%
R

B I2SEEL TR

LTI (UK 12 B3R ;

FElE B

B LRI T G R Ty AT, SRAFHRE B (1) 35 SR A A7 26 (BKHZ 1|96k HZ) :

HE s aNnT U164, 2447 5k 4 321 5

A 8 [ 5 B B U 160 (161 KR i) 53247 (16 2453217 $ i) ;

AR AR B R (PR e )

MR IEAE R BT b A 32 MO R (R385 H s 2 A

167 HHE 7 A4 SR AR R0, TR TE P 3t 25 — AN 25 A7 3

SCRFII2S AL :

< 1PS TKFITH AR

< MSB X FFRE (XS 5):

< LSB XS FARAE(A R 55)s

<& PCM k(16 s by sl il [F) 0 sl 16 A7 i iid &y 32 A id 1 i)

YV V. V V V V V VY

B 7 1A B MSBIE S
> RIERENHE B DMAGRE
Fo I b E] DU R B A S A A, EL R S 256X Fs(Fs Y 5 SR RE AT %)

2.18 MU £kA 8 1 (QSPI)

SCHPLERQSPIE EAUEE,  wT DALEIR]E AN A A7 L 2 =X LA
B QSPHZEMIZ M) EER LW
> A LARC & piSingle SP1/Dual SPI/Quard SPIf . fESinglefisl N, SCREFRERISPIERAE, AT LLTAELE
T ST T
SPIAE J7 T DARC B R (R AR B A A B, F8 B B i 2 T T E, B 7
B B s A B A B -1 B 1 ] AT &
Y FE8-bit. 16-bit. 32-bitfK i vy 17 5 s
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> RIS FIFO;
> HDMAEELE,
> SCREFIFOH W R AESE R T R O U e R R
> BRI L RF4>36Mbps;
> TR BN AR, BRE A NIR AW B, HibER B AE . DummyBi B, £

b B, X JLAEr BT LARC E O i

219 ZEHFEm N HE O (SDIO)

‘24807 N H 42 T (Secure Digital Input and Output), i #7SDIO# 1, SDIO=EHLH: I AAHBAM AL B 281 %
KR (MMC). SDAEfE . SDIOR ¥4 ARt T #efEiE .

B SDIOFHLILREM TR :

>  #F (MultiMediaCard System Specification Version 4.2) , SCHFIAZ(BRIN). 407 FISHT Hd B4k, 1
HI B E-MMC ML

S #F (SD Memory Card Specifications Version 2.0) ;

% #E (SD I/0 Card Specification Version 2.0) , SZ3F147 (BRI A1AGT Hid kg 2
SDIOH} i3 A 1] ik 48MHz;

SDIOASZHESPLE R T e

2.203Z 48 X P 4% (CAN)

SRR CANUEZR B2 11, CANL/24E L A HTE2.0AM12.0B(L5h), A R mik IMbit/Fb . & Al DLEISORT & 3%
LASEARARFFRORRAEMT, ] DA R 1% 29 AR IR AF IR e il

BB

SCRFCANDMY 2.0AH12.0B E B 52

PR b e ATIA LIRS

SN ] fuk A 845 T e

> 3ANRIKHEH

> RIERCSCIAR S ORI PR A i B

< SR RIE SOF I %I e a8

> Bk

> 3 RIRFEM 2 MY FIFO
A AR (I RS 4
f 14 ANt pE s
PRIRFFFIR
FIFO i i 4b 277 X rT e &
03 BE SOF I %I Fry I [v) %

YV V V VY

Y VvV

Y

R
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> B TR ik Al A AR

<>
<>
<>

> B

<>
<>

SRk H B E AL
16 fir H s 4T 2 I 28
AR R A 2 AN T RS I A

Hh TRl i
HIS A o7 FH B 1 Btk |, TR e R AR

221 AR A HE O (GPIO)

Y FrER £ 801NGPIO, F£#4r M54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #:4H16M i . £1"GPIOF]
FEVER AT DA F e B i e CHETR TR« SN G RN B3l R 28 K AMEThRes 1, 23
GPIO5| #5587 BUE I & A AN 3L, B0 5] S S p 5| IR A s By 17 BA B A D) RE 15
Fr B IGPIO 5| JHI#S A K H At iE I RE /7.

B GPIOE:EHHERAR AT

> GPIO ¥ AR AT LA 3R A 23 ) i 22 b =

<>

-
-
"
"
"
"
-

> JEH

<>

<>

<>

LIPNESE
s bd (35 EED
BINFHL (38 FHD
EPE TP
s H
A i H
e = FH Th Res
RS H hRE.
I/0(GPIO)
SALIRIARE A G, ZHThREARIF RS, K BOOTO 1 BOOT1 4+ (BOOTO. A1 BOOT1 A
BINTFRD 5 1O i I G B RS AR 2
SAIIAANIE AL G, SRHThREARTTE, 11O 5t D3 B B AR, Sh5, JTAG
10 A AN S A AR R e W
v JTDI BT Ehis;
v JTCK BT FHi;
v JTMS BT EHibist;
v' NJTRST B F FHis
RN ECE R, 5 E B A A A R BRI /O S, TT A RAHER AR EL
RS =

> B B BRI BR D RE 5
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> HNERTR W P A SN R TRE ST, O T AR AN AR, i 1 2T RS A\ A
AW
> SHThEE: (BRI DI RE A 2506 i 17 e & 25 77 2 S e )
& TR TIRE, G B A ARG A BRI Bn) B 51 25 A1
Eliep
S X REMRHThEE, S L AU E K R T Re e AR X HER BT R));
> XS ThRE, DA B R Th e AR S HER BT R) . X, S A SRS 24
Pic B RS 2 A AR 2
B R WLR 110 S ThRE
GPIO BUEHLH], BUEHLHI VRS 10 BEE . 78— DAL BT 182 (LOCK)EEFR?, #£ T~
—IREALZRT, KA RE R o AL TR

2.2 B85 (ADC)

YRR 2 A 120 4. TMspS AR IR IR LU BIADC,  SZRF L AR 2 0N, HH ADCLSZ #7948 18
8, ADC23LHF12/MhiiliE, ADCICRFISAFMEIE, ADCASCHFI3AHMTIEIE, Fll & 38/ MR AT7A
PSSR
B ADCEERHERGIR LI
> CFF1247. 1047, 8 L. 6 AL HER A AL E
< 12bit 73 HEER N EER FEE AR 4.7TMSPS
< 10bit 73 PEE N Fe R FEE A 6.1IMSPS
< 8bit 7 HFF T e R AE A 7.3MSPS
< 6bit 7 HEF T R AE % 8.9MSPS
> ADC HHEE s Ay TARERTEIR L SRAE I YR i e et
< AUATACE AHB_CLK 1A TAER R, 5 nl 3] 144MHz
& AIACE PLL AENRFER BJR, fm ] £ 80MHz, SRR
1,2,4,6,8,10,12,16,32,32,64,128,256
< AIACE AHB_CLK {EJyRFEM 85, e m] #) 80MHz, SCHF704 1,2,4,6,8,10,12,16,32
& VI T A ThEE, AR A E AR IMHzZ
SCREE R ARl ADC KR
RGBT VR NBE IS SO R A L | I SR i = A v
FRLYCRI T S 45 A 5
MOETE 0 FEIE N ) H sh i fifi
SCHF R AME
7 P AR A — S5 i i o 5
KA IFI R AT LAAZ S8 18 4 ) e P

YV V V ¥V V V VY
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> B EE R N4 307G A fuh A 1% 350
> Ak
> MEM, ADCLfl ADC2 414 . ADC3 il ADC4 44
> ADC ftRiZK: 1.8V | 3.6V
> ADC ¥ \JiFl: VREF-<VIN < VREF+
> ADC 7] LU F§ DMA #:4F, #NGEIE - E A DMA 3 K™ 4.
> BUUETMIThEE, TR RS L — B 2 RSB AR R T, A p (S S T E
(TRERT, K= i
2238 7R AR (DAC)

SCHF2N B A5 2% (DAC), DACZ 1207 v A+ FE LS H B0 0 DL e 4 25 - DACKHUA 2 Y i 1E
BN EIEARAE PR e ds, 2 NDACTH LLR I I B AN . DACTHT LUl 51 Al A\ 275 i[5 Veers LLIR
(ETE LS S A S

WX D SCR MR RE

A\

vV V VYV ¥V V V VYV V V

P~ DAC #e gt A — /M@
A E ¥ 8 ArEk 12 7 fi
12 s RIC 1 A A H  5F
[ 5 7 T e
A g 7
P = AT
X DAC 38 M 7 B[R] A e 4
BIE AT {f H DMA IR
G s R AT e 4
i NZ7% K VREF+

22412 KR (OPAMP)

Wk e 2 4NN IS SBORAS . BATAMBIOR N ABERFEAT AT 9w A2 HORAS (PGAD S5 2 M AR (B
A A BB BCR AN BRI o

B EETRA

>

>
>
>

SCRERE B N ST H
AT DA RS ST FR38 TR BT 4 R 48 232 5
NRERIAEE PNERT

OPAMP TEARZ0AT ARE B .
> MOTAER (MR RE)
< PGA MR, FIZmfElliaiity 2X. 4X. 8x. 16X. 32X;
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> ERBEEE
> WHEBEFE ADC JHIE e FBOC S iR 5 Sl & .

2258 LR (COMP)
Wik 2 7N LEEES, PTRLRPE B i s (LU T Ao H 51 20/0 1), WrTBARE R S G H, 72
P4 7T LLS o B 5E I 38 I PWME HH S 5 1/ 128 ) 300 e 4
B EE DR
> RIS
> ELERR I S A RN IE [0 S RE DU RSN -
< Ik 1/0;
< DAC B4
<> W E R GEF 2 AN HE VREFL. VRER2, Frf 7 ANEbE#it=) , o]
3T VDDA #EHT 64 20351
Al gmAR IR, FIECE NGB RIET . IR, iR
FLE A T DA H 3 1/0 B e I AR, A TR

> SRS
< OCREF_CLR HFHMf (HTZHAHEREZEHD
> MEHEM

PO A SCHRF A R I, R R ILIE B AN B IR, IR 50K~144Mhz T L
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 I DAZH % % I Eb % 4% ;

SCRET I BRI LLEC RS, FT LA PR ARV B Bk £ Timerl_OC5. Timer8_OC5 ETHFafI A ;
A LU AR T LA el e 77, SCREA Sleep R R

vV V VY V

22615 AL RRER (TS)

IR AR RS A — IR L2 MR LT, e 7R 1.8V <Vppa< 3.6V [H] o I FEAL AR AE N B 4%
FIADCI_INI6H A NGEIE £, 45 A% s 1A eyt e e 3 v M

227TEM U RBIR T H B I8 (CRC)

£ERCRC32FICRCL6T/E, P TUARILIE(CRC) T 5 7o /& M [ e 1 25 pl 2 I 075 BT —CRCIT S 45 3 o
TEARZ IR, T CRCIH AY: FH T 38 UE £ Hs AL S s A7Aig 00— 3t . 7EEN/IEC 60335-1hR#E VI Y,
R T PRI NG AR AR T, CRCIFSE SR DL T SEi i F B 125 44, IE S51EsER A
A OZ A P AR 2R A4 X L

B CRCHZZRFEM T
> CRC16: FHRFZ I X104+ X154+ X2+X0
» CRC32: SCRFZINZ X3 + X2 + X2 + X2 + X160 + X124+ X1 + X104+ X8+ X7+ X° + X4+ X2 + X +1
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> CRC iT5&E A 14~ AHB B8 #A(HCLK)
> PERIURTHEYIGE L E
> % ¥rDMA 73k

228 H B INE 5| (SAC)

PR SR AR AT IR 51 5, SRR 22 [ PR AT i%k 2 [ 50 A0 R i SRVE R R B R Sk Ik, AR T 4l A
SR 5 REARCR IR 42 i I A e S

_ IR UV @ IO RS T

> SCFF DES XHREE
< S DES fl 3DES INf# s
< TDES 37 #F 2KEY il 3KEY #ix{
< % HF CBC 1 ECB #iz{

> SCEF AES WERREE
< SCRF 128bit/192bit/ 256bit 2 EK
< (¥ CBC. ECB. CTR ik

> SCEF SHA ZRi 51k
< X ¥ SHAL/SHA244/SHA256
S HE MD5 i B
SRR E % SM1. SM4.  SM7 51k DL K SM3 8 5

2.29ME— ¥ & 515 (UID)

N32A455xxL7 51 7= i N B A RS I E— & P 515, 20 3IPN96 A2 [ UID(Unique device 1D) #1128/
fJUCID(Unique Customer ID), XN &4 T 5 517 HUHE INAEAE G a1 R BC B B, BT ra & G B
RS, FEORIEXN32A455XXLT RN B — Mz il S AEAT MG 5 N &2 ME—, FH 7 SR T B4
BV A% AT LUIE IS CPUBRITAG/SWDHE FHEEL, AN & i .

UIDA96AT, 8% F RN P51 5 B RS, a9 S INAERT, R GHE— PR R 53N 2 Bk AR &,
— PR RIS TE NAFAF i 2 N I 2 A, tn] F T30 i <2 A DhRE ) F 25 F2 )5 (Secure Bootloader).

UCID 12817, 8~y RFARE oI5 € L, B a0 B KA RS B
2.30 BATBALRITAGIH R 1 (SWJ-DP)

WIKARMIISWI-DP#E [, X —ME5iG T ITAGHH AT A sl i H 11, AT DAS A A7 4 i il 42 1
JTAGE: LI %R . ITAGHITMSHITCKAE 54371 5 SWDIOAISWCLK I F 51, TMSHEI E i — MR 115 5
51 T #EITAG-DP FISW-DP i) ) 4t .
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3.1.1 LQFP48
K 3-1 N32A455xxL7 % 41|LQFP48 5| i1/ Afi
X
(@]
[a)
m| o E (%
8 U)I o © o N~ © [Te) < o™ ﬂ :
O m m O m om0 mom << <
> > Ao o O Ao Ao o o o o o
I I eI rrir
[ [ee] N~ [{e) n <t o [9V] — o [e3] o) N~ \
PY < < < < <t <t <t <t <t ™ ™ o
VBAT [ |1 36| | vDD_2
PC13-TAMPER-RTC [_|2 35 ] vss_2
PC14-0SC32_IN [ |3 34| ] PA13-swDIO
PC15-0SC32_OUT [_| 4 33[ ] ra12
PDO-OSC_IN[_|5 32[ ]ran
PD1-0SC_OUT[_|6 31[ ] Pat0

LQFP48

NRST[ |7 30[ ] P9
vssa[ |8 20[ ] PAs
vDDA [ |9 28] ] PB15
PAO-WKUP [_| 10 27] | PB14
PaL[ |11 26| ] PB13

Pa2[ |12 25 ] PB12

1
1
1
1
1
1
19
2
2
2
2
2

55555&&8@@38
m > S

N

@

o
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3.1.2 LQFP64
3-2 N32A455xxL7 Z 41 LQFP64 5| i1 53 4ii
m' ml E o~ - o [To) <
8823583588288 30505¢5%
> > E E M Ao o o o a a 8 8 8 a o
HiNINIRININIRININInINInInInInn
*.gggssggssgggsmsz‘
veaT[ |1 a8 [ ]vpp_2
PC13-TAMPER-RTC [_|2 47 [ ]vss_2
PC14-0sC32_IN[_|3 a6 [ | PA13
PC15-05C32_0UT [_[4 a5 ] par2
PDO-OSC_IN[_|5 a4 [ ]pPant
PD1-0SC_OUT [_|6 43 [ ]P0

pco[_|s LoFPSA a1 | |ras
pci[ |e a0 [ ]rco
pc2[_|10 39| |rcs
pes[ |1t s8 [ ]per
vssa[ |12 37| | pce
VDDA [_]13 36 |_|PB15
PAO-WKUP [ 14 35| |PB14

PaL[ |15 34| |PB13
Pa2[ |16 33| ] PB12

PB2-BOOTL [_|28
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3.1.3 LQFP100

& 3-3 N32A455xxL7 % %I|LQFP100 5| il 7 A

2' :\ E ] — [=] 0 <
8 3 @ 8 8 8 O @3 @08 80880028000 <2<
> > & g E E M o4 o A4 Ao A o o a4 oo o a6 A a a a o oo
CIC I I I e
( o (2] ee] ~ © w < {52l o I o (=2 © ~ © n < [92] o L o (2] o ~ © \
.a ® o o o o o o o o & © W W W 0 © © W W 0 ~ ~ ~ N~

P2 |1 75[ ] vbp_2
Pes[ |2 74[ Jvss_2
CANE 73[]ne
PEs | [ ] pa1s
PE6 | [ ]par2
VBAT [ [ ]pans

PC13-TAMPER-RTC [_| [ ] Pat0

[ ]rae
PC15-05C32_0UT [ [ ]ras
vss5[ |10 66[ ] Pco
vop_s[ |11 65 ] Pcs
osc_IN[ |12 64[ ] rc7
osc_ouT[ |13 LQFP100 63| ] pce
NRST[ |14 62| ] Pp1s
pco[ |15 61| | P14
pci[ |16 60| ] Pp13
pc2[ |17 s9[ ] Pp12
pc3[ |18 58] P11
vssa [ |19 57[_] P10
VREF-[_| 20 56 ] PDO
vRer+[ |21 55| | PD8
VDDA [ 22 AN
pPA0_WKUP [ |23 53| | PB14
paL[ |24 52| ] P13
paz[ |25 s1[ ] P12

~ o o N
o N~ N
© o B N

©
=
<)

PC14-05C32_IN [_|

©
)
~

PA3[ |26
vss_a[ |27
vDD_4 [ |28
Paa |29
Pas [ |30
Pas |31
a7 |32
pca |33
pcs [ |34
PBO [ |35
PB1 [ |36
PB2-BOOTL [_|37
PE7 [ |38
PE8 [ |30
PE9 [ |40
PEL0 [ |41
PE1L[ |42
PE12 [ |43
PE13 [ |44
PE14 [ |45
PEL5 [ |46
P10 [ |47
pe11[ |48
vss_1[ |49

vDD_1 [_|50
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£ 3-1 BHEX

ESp] g I E FThEE®
Sle |3 BHAZFK 2 B | safe® g
gl I K | o |xp| BALRF BRik X
(o4 (o4 o -~
| | | -
- - 1 PE2 1/0 FT Yes PE2 UART6_TX -
- - 2 PE3 1/0 FT Yes PE3 UART6_RX -
- - 3 PE4 1/0 FT Yes PE4 - -
- - 4 PE5 1/0 FT Yes PE5 - -
- - 5 PE6 1/0 FT Yes PE6 - -
1 1 6 VBAT S - - VBAT - -
2 2 7 | PC13-TAMPER- RTC@W | 1/O TC Yes PC13® TAMPER-RTC -
3 3 8 PC14- OSC32_|N(4) 1/0 TC Yes PC14®) OSC32_IN -
4 4 9 PC15- OSC32_0OUT® 1/0 TC Yes PC15®) 0SC32_0uT -
N R T VSS 5 s ; - VSS_5 - -
I R T VDD_5 s - - VDD _5 - -
5 5 12 OSC_IN™ | TC Yes OSC_IN - -
6 6 13 OSC_OUTm (6] TC No OSC_OouT - -
7 7 14 NRST 1/0 - - NRST - -
ADC12_|N6(1O) COMP7_INM
- 8 15 PCO 1/0 TTa No PCO 12C3 SCL UART6. TX
ADC12_|N7(1O) COMP7_INP
- 9 16 PC1 1/0 TTa No PC1 12C3 SDA UART6_RX
UART7 TX
(10) _
- 10 | 17 PC2 1/0 No PC2 %%%57“(\')%1' SPI13_NSS
- 1253 WS
UART7_RX
SPI3_SCK
12583 CK
. (10) _
11 | 18 PC3 1/0 TTa No PC3 ADC12 IN9 OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
8 12 19 VSSA S - - VSSA - -
20 VREF- S - - VREF- - -
21 VREF+ S - - VREF+ - -
9 13
22 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1®
10 | 14 | 23 PAO-WKUP 1/0 TTa No PAO TIM2_CH1 _ETR CS%%P]MIIIS\IOM
TIM5_CH1 _
TIM8_ETR
COMP1_OUT
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- - | -
USART2_RTS COMPL_INP
ADCL IN2® OPAMP1_VINP
11 |15 | 24 PAL /0 | TTa | No PAL = OPAMP3_VINP
TIM5_CH2
TIM2 CH2 SPI3_MOSI
- 1253_SD
USART2_TX
TIM5_CH3
12 | 16 | 25 PA2 I/0 | TTa | No PA2 ADC12_IN11¢0) OPAMPL_VINM
TIME CHa OPAMP2_VINM
COMP2_OUT
U%?AF;,TZC_FTZ( OPAMP1_VINM
13 | 17 | 26 PA3 /0 | TTa | No PA3 - OPAMPI_VINP
ADC1_IN4®
T2 CHa COMP5_INP
- | 18 | 27 VSS_4 S - - VSS_4 - -
- |19 | 28 VDD_4 S - - VDD _4 - -
COMP1_INM
SPIL NSS COMP2_INM
COMP3_INM
USART2_CK -
DAC OUTL COMP4_INM
14 | 20 | 29 PA4 /0 | TTa | No PA4 SN COMP5_INM
ADC2_IN1©®
OSPINSS COMP6_INM
- COMP7_INM
OPAMP4_VINP
12C2_SCL
COMPI_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT2 COMP5_INM
15 | 21 | 30 PAS5 /0 | TTa | No PA5 ADC2_IN2©® COMP6_INM
QSPI_SCK COMP7_INM
OPAMP1_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIM8_BKIN TIM1_BKIN
16 | 22 | 31 PA6 /0 | TTa | No PAG ADC1_IN3® OPAMP1_VOUT
TIM3_CH1 COMP2_OUT
QSPI_IO0
TSI'ID\%—'\C"SE'\I TIM1_CHIN
ADCT INA® COMP2_INP
17 | 23 | 32 PA7 /0 | TTa | No PA7 I3 CH2 OPAMP1_VINP
oSPi 101 OPAMP2_VINP
COMP2_OUT COMP6_INM
ADC2_INS® OP,IAZI\C/I:%S\C/II_NM
- | 24|33 PC4 /0 | TTa | No o7} QSPI_IO2 -
UART? TX COMP4_INM
- COMP5_INP
ADCZ_INL2%3 OPI,iCl\/lSP_A,S [\)/AI\NP
- | 25| 34 PC5 /0 | TTa | No PC5 QSPI_IO3 -
UART? RX COMP4_OUT
- COMP6_INP
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- - | -
TIM1_CH2N
ADC3_IN12(10 UART6_TX
18 | 26 | 35 PBO /0 | TTa | No PBO TIM3_CH3 OPAMP2_VINP
TIM8_CH2N COMP3_INP
COMP5_OUT
TIM1_CH3N
) _
A_‘rﬁ)l\c/é—'c'\'j‘l OPAMP2_VOUT
19 | 27 | 36 PB1 /O | TTa | No PB1 - UART6_RX
TIM8_CH3N MP2 INM
COMP4_OUT compz_
- COMP1_OUT
UART4_TX
(10) _
20 | 28 | 37 PB2 I/O | TTa | No | PB2/BOOT1 | ADC2_IN13 SPIL NSS
TIM1_ETR
UART4_RX
- - (10) -
38 PE7 /O | TTa | No PE7 ADC3_IN13 SPIL SCK
COMP3_INM
TIM1_CHIN
UARTS5_TX
SDIO_DO
_ _ (10) —
39 PE8 /0 | TTa | No PES ADC34_IN6 SPIL_MISO
OPAMP2_INP
COMP2_INM
TIM1_CH1
UART5_RX
I ©) —
40 PE9 /0 | TTa | No PE9 ADC3_IN2 SDIO_DAT1
SPI1_MOSI
TIM1_CH2N
SDIO_DAT2
_ _ (10) —
41 PE10 /0 | TTa | No PE10 ADC3_IN14 SPIZ_NSS
1252_WS
TIM1_CH2
SDIO_DAT3
_ _ (10) —
42 PE11 /0O | TTa | No PE11 ADC3_IN15 SPIZ_SCK
1252_CK
TIM1_CH3N
- | - |43 PE12 /0 | TTa | No PE12 ADC3_IN4® SDIO_CK
SPI2_MISO
TIM1_CH3
SPI2_MOSI
I © —
44 PE13 /0 | TTa | No PE13 ADC3_IN3 1252 5D
SDIO_CMD
- | - | 45 PE14 /0O | TTa | No PE14 ADC4_IN1©® TIM1_CH4
- | - | 46 PE15 /0O | TTa | No PE15 ADC4_IN2® TIM1_BKIN
TIM2_CH3
COMP5_INM
12C2_SCL OPAMP3_VINM
21 | 29 | 47 PB10 /0 | TTa | Yes PB10 USART3 TX OPAMPA_VINM
COMP1_INP
COMP3_OUT
12C2_SDA TIMZ_CH4
22 | 30 | 48 PB11 /0 | TTa | No PB11 USART3_RX OPAMP3_VOUT
ADC3 IN1©) COMP2_INP
- COMP5_OUT
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- - | -
23 | 31 | 49 VSS_1 S - - VSS_1 - -
24 | 32 | 50 VDD_1 S - - VDD_1 - -
SPI2_NSS
1252_WS
12C2_SMBA COMP3_INM
25 | 33 | 51 PB12 /0 | TTa | No PB12 USART3_CK OPAMP4_VOUT
TIM1_BKIN COMP4_OUT
CAN2_RX
ADC4_IN3®
SPI2_SCK
1252_CK
USART3_CTS UARTS5_TX
26 | 34 | 52 PB13 /0 | TTa | No PB13 TIML_CHIN COMP4 INM
CAN2_TX
ADC3_IN5®
SPI2_MISO
TIM1_CH2N COMP3_INP
27 | 35 | 53 PB14 /0 | TTa | No PB14 USART3 RTS UARTS_RX
ADC4_IN4®
SPI12_MOSI
1252_SD
28 | 36 | 54 PB15 /0 | TTa | No PB15 TIML CH3N COMP4_INP
ADC4_IN5®
USART3_TX
OPAMP4_VINM
10 SPI3_NSS
- | - |55 PD8 /0 | TTa | No PD8 ADC4_IN12(10 1253 WS
CAN1_RX
COMP6_INM
USART3_RX
SPI3_SCK
- | - | 56 PD9 /0 | TTa | No PD9 ADC4_IN1300 1283_CK
CAN1_TX
COMP6_INP
USART3_CK
- | - |57 PD10 /0 | TTa | No PD10 ADC34_IN7(9 CAN2_RX
COMP5_INM
USART3_CTS
- | - |58 PD11 /0 | TTa | No PD11 ADC34_IN8(0 CAN2_TX
SPI3_MISO
TIM4_CH1
USART3_RTS
- | - |59 PD12 /0 | TTa | No PD12 ADC34_IN9(0 SPI3_MOSI
12S3_SD
COMP7_OUT
- | - |60 PD13 /0 | TTa | No PD13 ADC34_IN1000) TIM4_CH2
TIM4_CH3
- | - |61 PD14 /0 | TTa | No PD14 ADC34_IN1140 12C4_SCL
TIM8_CH1
TIM4_CH4
- | - |62 PD15 /0 | FT | Yes PD15 - 12C4_SDA
TIM8_CH2
1252_MCK TIM3_CH1
- | 37 | 63 PC6 /0 | TTa | Yes PC6 TIM8_CH1 SPI2_NSS
SDIO_DAT6 1252_WS
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| | | -
12C4_SCL USART2_CTS
1253 MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- | 38| 64 PC7 o0 | TTa | Yes PC7 SDIO DAT? 1283 CK
12C4_ SDA USART2_RTS
TIM3_CH3
- | 39|65 PC8 0 | TTa | Yes PC8 sTD”|\g8_DCAHT30 SPI2_ MISO
- USART2_TX
TIM3_CH4
SPI2_MOSI
1252_SD
TIM8_CH4 USART2_RX
- | 40 | 66 PC9 0 | TTa | Yes PCO SDIO DATL COMPS. OUT
OPAMP3_INP
OPAMP4_INM
COMP4_INP
USARTL CK
20 | 41| 67 PAS o | FT | Yes PA8 TIML_CH1 -
MCO
USARTL_TX
30 | 42 | 68 PA9 o0 | FT | Yes PA9 TIML CH2 12C4_SCL
USARTL_RX
31 | 43 | 69 PAL0 o | FT | Yes PAL0 TIML G 12C4_SDA
USARTL_CTS
CANL RX
32 | 44|70 PALL o | FT | Yes PALL TIML i COMP5_OUT
COMPL_OUT
USARTL_RTS
CANL TX
33 |45 | 71 PAL2 o | FT | Yes PAL2 TIMLETR COMP6_OUT
COMP2_OUT
PAL3
34 | 46 | 72 PAL3 0 | FT | Yes |3TMs-swbIO ; UARTS TX
S o] 73 Not Connect
35 | 47 | 74 VSS_2 s - - VSS_2 ; -
36 | 48 | 75 VDD_2 s - - VDD 2 - -
37 | 49 | 76 PAL4 10 | FT | Yes [JTCK- SWCLK ; PAL4
UART4_RX
TIM2_CHL ETR
PALS
38 | 50 | 77 PALS o | FT | Yes JTDI Slzé%—'\v'\fs SPI1_NSS
— USART2_CTS
TIM8 CHIN
321780
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LQFP48

BB

RO

1/0 &H®

Fail-
safe®

XHF

EIhRE®
(BALJR)

WL ThREC

LN

HEX

PC10

TTa

Yes

PC10

UART4_TX
SDIO_DAT?2

USART3_TX
SPI3_SCK
12S3_CK
QSPI_NSS
COMP3_OUT

52

79

PC11

1/10

TTa

Yes

PC11

UART4_RX
SDIO_DAT3

USART3_RX
SPI3_MISO
QSPI_SCK

COMP4_OUT

53

80

PC12

1/10

TTa

Yes

PC12

UART5_TX
SDIO_CK

USART3_CK
SPI3_MOSI
12S3_SD
QSPI_100
TIM8_CH2N

81

PDO

110

FT

Yes

PDO?

CANL_RX
UART4_TX
QSPI_IO1

82

PD1

1/10

FT

Yes

PD1®)

CANL_TX
UART4_RX
QSPI_102

54

83

PD2

1/10

TTa

Yes

PD2

TIM3_ETR
UART5_RX
SDIO_CMD

SPI3_NSS
12S3_WS
QSPI_IO3

TIM8_CH3N

84

PD3

110

FT

Yes

PD3

USART2_CTS

85

PD4

110

TTa

Yes

PD4

USART2_RTS

86

PD5

110

TTa

Yes

PD5

USART2_TX

87

PD6

110

TTa

Yes

PD6

USART2_RX

88

PD7

110

TTa

Yes

PD7

USART2_CK

39

55

89

PB3

110

FT

Yes

JTDO

SPI3_SCK
12S3_CK

PB3
TRACESWO
TIM2_CH2
SPI1_SCK
USART2_RTS
TIM8_BKIN

40

56

90

PB4

110

FT

Yes

NJTRST

SPI3_MISO

PB4
TIM3_CH1 SPI1_MISO
USART2_TX
TIM8_ETR

41

57

91

PB5

110

FT

Yes

PB5

12C1_SMBA
SPI3_MOSI
12S3_SD

TIM3_CH2 SPI1_MOSI
CAN2_RX
USART2_RX
TIML BKIN

42

58

92

PB6

110

TTa

Yes

PB6

12C1_SCL
TIM4_CH1

USARTL TX
CAN2_TX
COMP5_OUT
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ES B3 g LR A TIRRC
Fl2]8 H 4K 2 | 8§ |safe® R
T K| o |xg| ELR BRIk EEX
(o4 (o4 o -~
| | | -
12C1_SDA USART1_RX
43 | 59 | 93 PB7 1/0 TTa Yes PB7 TIM4_CH2 COMP6_OUT
44 | 60 | 94 BOOTO | - - BOOTO - -
TIM4_CH3 12C1_SCL
45 | 61 | 95 PB8 1/0 TTa Yes PB8 SDIO_DAT4 CAN1_RX
COMP1_OUT UART5 TX
TIM4_CH4 12C1_SDA
46 | 62 | 96 PB9 1/0 TTa Yes PB9 SDIO_DATS CAN1_TX
COMP2_OUT UART5_RX
- - 97 PEO 1/0 FT Yes PEO TIM4_ETR -
- - 98 PE1 1/0 FT Yes PE1 - -
47 | 63 | 99 VSS 3 S - - VSS_3 - -
48 | 64 | 100 VDD 3 S - - VDD 3 - -
1. 1= A, O= #H, S= #J, HizZ= gk

2. FT: Z&5V; TTa: ##33V, XHFHMSME: TC: ZEiEB.3V 110
3. BLIYFER A S

4. PC13, PCI14FPCI5 7/ M IR FH {7, MBI RR G B RACH IRATHBMA) o LR =T/ JIE K fi i1 5] IR 77 L
FIR#: A2t BT R e TEA2MR T, @A IES) 518 4B80pF =15 JIJeaid i i1 62 1 i A BEZ A3 mA

5. WL PIEHGIXEE K LOINL T TRERE T, IR, BLEG] T RE d18 0 X3 fr S Tl S e i P St TR
LRI 0 KT UHAFEHIZEAO 1T A EIGH, 155 HNI2AL55 ] 1 52 F A 7t # 10 X L ABKP 7 22 28 I K7 17

6. G RIGLYFE RV B E) AN T S (AR A A2 RSB U T #9015 B i 25 N32AA55 /1] 1 275 T A9 R/ 2060 55
TR R B E

7. LQFPABI6A LS JEHT 7/ JH5 715 6 785 1 B 1 i BA A B B A470SC_IN FIOSC_OUT B HcAF 7] LA 3715 B3 7By 1 5/ 1 4P DO AP DL L),
29/ PO FIPDLAS, X1~ 5/ IR BE/HTE RO g (X 100475, H17PDOAPDL YA HILIFE 7/ M, KIE % L 2P A
TTHEBE R E . EZ NGB IFZANSMEXXN] 12 TR IHZIGAIO RIS B 7 1

8. Fail-safef& 5.5/ iR HIRIAMS , AANO_LIHGA T s T EAFAERIN B AL MilT-FEI LA —E I, TR RA
HR,

9. XIHIADCHEE Yy BF i, L HFR m AR %4, TMSPS(12Bit) »
10.  XFWHIADC A Mg, 55 HFR F R F8.TMSPS(12Bit) .

T G ] BIE R ERTE 7 H B HIADCL2_INX(XZE7v8~9 2014~15 2 ] 1T B4 40) , ZEmax 1~ 7/ AT LL/ZADCL_INXZADC2_INX. #/%)]: ADC12_IN9
FER XTI AT AL B YADCL_ING, ¢4 ] LA £ 29ADC2_IN9.

[FFE, 5] BIE B R B HIADCL23_INX, FEnix 17/ A LIAZADCL_INX Z(ADC2_INX Z(ADC3_INX .

AT HPAO XS HI R H T EEFAITIM2_CHL_ETR , Ay i LU B % 2G5 4TIM2_CHLZ(TIM2_ETR. /a2, PALSXS A9 4] B 1) 5
HIEFTIM2_CHL_ETR, AL HFHIE X -
FEHFFTHIZ T, ZZEHRO H &5 H i e [ 25D F3.6V

11.  VDDAISSA 7/ A7 7 4

34/80
E R AR R AT NSING TECHNOLOGIES INC.

Hhhk: PRYITTRE L X mIE X % 1095 [F R BEAR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com li%i: 518057



ay,
%) EIRIEZK www.nsingtech.com

4 HSHRHE
4.1 JRFKA

BRI U, BT R AT LAV ss Ny ki .

411 BANMBAREE

BRARRE A U, T R S RS RAETA=25 T R AT IR, 2 o e IME AT KB 58080 2 0 v B R E 11
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Ta IR RIRINFE -40 105 °C
T SR B - -40 125 °C

1. FEUE B AR E Y B Y5 A Voo A Vopafit B, 78 b BN IE 3 EpAE #HIE], Voo M1VopaZ |8 i 2 f 44 300mV (1 2 51
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F 4-4 FHEFE BN B TR

e ¥ v Jis B/ME BXH L:-NiyA
t Voo AR LA L MO U5 Voo 20 ] ~
VD T FEL 5 P L AV oo B B 510 80 !

4.3.3 PYHRE AL YR SRR

39/80
E R AR R AT NSING TECHNOLOGIES INC.

Hihik: ZRYNTT G LD X el Ak X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
Ri3k:  https://www.nsingtech.com Hii%i: 518057



A
"p' EREN www.nsingtech.com
F 4-5 Wk E AR YRS f R R
fiine) 23 %44 B/ME HAUE RAE LA
PRS[2:0] = 000 (_L7Hi) 2.09 2.18 2.27 \Y
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PRS[2:0] = 000 ("I &) 1.61 1.68 1.75 \Y
PRS[2:0] = 001 (_LF+#¥) 1.8 1.88 1.96 \
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TS 1 v i e | PRS[2:0] = 011 (L THiY) 2 2.08 2.16 \Y
{4 B S 10 4% PRS[2:0] = 011 (N P&) 1.9 1.98 2.06 \Y
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R 4-1851 H XM RN [R) 2 AE — N8MHZ I HSI RCHR; o XM R B A5 21 iR IS 58 FH A5 B B 44K =24 i
AR T E -

B (EHLEAHUERE: EPRERCHR &%

W FEIRAR I IR N PR IR A 2 o fa ) B
JITAT RIS T A2 A P A IR BE A F IR R 53R 4-3IK 2R AF DI A5 21

R 4-18 AR FEAE A H W I [F)

5 S8 BAUE LA
tWUSLEEP(l) MSLEEPM: i 480 ns
t @ MASTOPOREE (i I # 4k F38 17 2X) 20
WUSTOPO
M STOPOM i (I i 2 Jy (K DhFERE ) 22
twustor2 MSTOP 28 i 40 Hs
twustoey” MSTANDBY i fig 100
1. RGPS A] 0 e ARG AR T 46 22 P R P BB — SR 4R 2.
439 PLL4%M:
4195 KIS HGRAE BRI B B R A5 3R 4-30 2% A #4351
# 4-19 PLLARE
HiE N
ikl 2% BAME | B BAED AL
; PLLA% 4@ 4 8.0 32 MHz
e Y N e 40 60 %
foLL out PLL{E 4500 HH I B 32 144 MHz
tLock PLL Ready 57517 5t I [7) - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz - 5 } pS
Ipll Operating Current of PLL @144MHz VVCO frequency. - 850 pA

1 HhZGEAAE, AEE PN,
2. WEVERMEAIERROEIRE, AR PLLA N B A3 foLe_ourib T SO VFVEFE N
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4.3 10 FLASHTEfiE 38451t
R 420 INFEAARE AR
] S Vi B/AMEO | HEMEO | BXEO | B
tprog 3247 f1) G RIS 1] Ta = -40~105°C 112 295 us
()
terase T (K1) B B 7] Ta = -40~105°C 2 20 ms
100®
tve P [ (1] Ta = -40~105°C; 100 ms
AR, faok=144MHz, 314 362
Y, Vopo=3.3V ' mA
B, fuock=144MHz, 6.5
Iop [eigzeNzz Y Vpp=3.3V : mA
PERRAR TS, faok=144MHz, 45
Vop=3.3V ’ mA
U HL, Vop=3.3~3.6V 0.035 WA
Vprog MFEHE 1.8 3.0 3.6 \V/
1. BEEHE, REA PR,
2. BEEURBUONI0KHIAAE S A
3. BESIRBUNL00KH 2 A
R 4-21 INAFATAt &5 75 i FVECHE DRA7 SR
e BH %A% B/MEO =R A
TA = -40~105<C; 10
Flashzs & ~256KB
At b g TA=-40~105C;  Flash’¥ & /y512KB, JLH7ij256KB .
NEND 7'j‘:“j‘ﬂlj(ﬁz ‘1"%5{/\@) E‘Jﬁﬁ%?lﬂ 10 :F‘U\
TA = -40~105<C; 100
Flash%¥ = A512KB, H m Ji5 256K B 147 fiti =[]
treT B R A7 IR Ta = 85TH} 20 E

1. HGEMEAE, AL PN,
2. AN AR R .

4.3. 11 483 B KA (FR S BURE)

FT ZAAFRBNRESD, LU), AR E R TTE, R R #h AT o S I DAk & & i B U 7 T Y

PERE

F# L (ESD)

B EELUCERL (— A IE B Tk o 8% i TR B — R0 8 Je — AN B i ik ) e I 21 B AG RF Sh FE BIT 5 10, B NS A
ARSI EAKGH x (n+1)HEEBIE . X NIRRT G IESD22-A114/C1016RAE

% 4-22 ESD4unR KAH

5 P2l X1 =il RAREO BApr
v 0 L P R A ) Ta= 1257, 3A 4000
ESPIBM) | } * #4rMIL-STD-883K Method 3015.9 v
\ . Ta=+25 T,
; 7]
Vesocomy | i HELCH HE R (78 HEL & B 4 & ESDA/JEDEC JS-002-2018 C3 1000

1. WAL, AEE PN,

N

N T VPSR BIERE, 75 EAE6 R L AT 2 LA AR B it
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s

4

Etin

R

BAED

LU

RGN

Ta=+25 T, fF&JESDT8A

I 2EA

+00mA, 1.5*VbbmAax

1. EFEEZE TR,
4.3.12 /O O 431

BRI R
PrRARERIUET, NRIVH S HCRALIRE 4-30 K FIER 2. Fra 1Ok I #2Z2 HACMOSMTTL.

£ 4-24 /OB

/5 S XAF B/ME HAME BRAE E:<F VA
ViL B AR HLP LR TTL 3 0 Vss - 0.8
Vin YN T e AT i 2 Voo v
ViL AR B P E CMOS 311 Vss 0.35 Vbp
Vi N 1 LT L 0.65 Vb Vbb
s . \ Vpp=3.3V 200 -
Vhys i ﬁ‘%ﬁ*ﬁ%ﬁ BRIR Vpp=2.5V 200 mvV
)
Vpp=1.8V 0.1*Vpp®
lig PN T VPAL%”;”@’:LTS\TDD@ 1 1 nA
VDD=3.3v,Vin= Vss 75 220
Reu 9 bR SR E H® Vob =2.5V, Vin = Vss 95 310 kQ
Vop = 1.8V, Vin = Vss 135 500
VDD=3.3v,Vin= Vb 75 235
Rep G TR SR H® Vb = 2.5V,Vin = Vbb 85 315 kQ
Vop = 1.8V, Vin = Vb 120 - 495
Cio 1/O I I H s - - 5 - pF

> w o

- VeanRARIOE B A HLE
A7 1O 1 #AACMOSAITTLA A (A i AL E), EAINRHESIE | 2 H™ % IICMOS T Z sTTLS 4L

® X TVIH:

2 Rl R BT S PR R . R A VAR, RTEAE = .
Z/1>100mV,
W RAEAR AR 5| A B ) L (508, U s H o v R v TR R A
AR i BB B A — N A TF R FIPMOS/NMOS SE 3 .

U VDDZ S T[1.8V~3.08V]; fii FICMOSEFEEASTTL.
- VDDE A T[3.08V~3.60V]; {# FHTTLE:E(E AL 5 CMOS.

® X TVIL:

- VDD2E A T[1.8V~2.28V]; fHHTTLAHEH A CMOS.
W VDDE S F[2.28V~3.60V]; f# FHHCMOSHHEEM S TTL.
5y HH I B FRLR

GPIO(HE FH i N\ Hh S 1) AT LA A sl HY 22 7R +1-12mA L L. ZEFD P R AR, 1O SEIKI SR H 0 5 RIE BR 5 He
TANREERIT 4. 27 45 H P 4 5 fe K ATE 1A -

49/80

E R AR R AT NSING TECHNOLOGIES INC.

Hohik: ZRYITTRE L X AL X R %1095 [F )R A K E
fEH: +86-755-86169100

Hiifi: +86-755

-86309900

Ri3k:  https://www.nsingtech.com Hii%i: 518057




ay

%) EREK

www.hsingtech.com
B A 1/O%E A MVop FIREXH HLR S, I1 EMCUZEVbp E3REUR S R I8 4T HUI, AN REEE I 4a %) S R AE
Elvoo (& 4-2).

JITAE 1035 IS 3 M Vss B30T HL I B3RS, i EMCUTEVss B H AR KB AT Ha IR, N REBEE 4% fx
KEEH Ivss(E 4-2).

W E

BARdR i i, & 4-26% H IS BUE [ AR A Vo it L 7 A 38 4-310 &5 3. BT 110
St 1 #B 2 A CMOSHAITTLHY

% 4-25 105KshAE 113

- lon, loL, lons loL, loH, loLs
MR *IF VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VvDD=1.8V | VDD=1.8V AL
2 105C -2 2 -1.5 15 -1.2 1.2
4 105 -4 4 -3 3 -2.5 2.5 mA
8 105<C -8 8 -7 7 -5 5
12 105C -12 12 -11 11 -7.5 7.5

£ 4-26 fHyH A EEE

i S5 Vi B/ME BXE HAhr
Vop=3.3V, IRFZEHM 2/4/8/12 Vss 0.55

Vor® Hr K AP Voo =25V, IXENEFL @ 2/4/8/12 Vss 0.45
Voo =1.8V, IRFNGFH@ 2/4/8/12 Vss 0.685 v
Vop =3.3V, IRANEELL@ 2/4/8/12 2.46) Vbp

Vor® i H o P Voo =25V, JXENEFL @ 2/4/8/12 1.8 Vb
Vop =1.8V, IXZHZEL@ 2/4/8/12 0.8*Vpp VoD

Lo AR IR o AR A IEAG R 4-2 02 I A0 iR R ATUE EL, TR Lo ¥ EA AN (BT A 1O RN 2 i D) AN e R i vss o
O A H K PR Lo AR 2 AR . 4-2rP 45 IR ZE X s R BUE AL, RIS o P S R (A /O BRI 42 11l ) A B Ivoo
HIZEE PR, AFEAE =il

SBROKENEE S AR 4-25.

. PC13,PC14,PCISAYEILTLFE A -

TP T B K S

i N3 S S B E BB 7 IIE ] 4-9F13% 4-2745 .

BRAERERIUEI, R 4-275 IS HCRAT I SR S ML R FF 538 4-3/ 5 AH A3 31

os W
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£ 427 N A R
g | Mg | we | sm bt BME | ROk | A
CL=5pF,Vpp=3.3V - 75
fmax(ojout I KR CL=5pF,Vpbp=2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
x CL=5pF,Vbp=3.3V - 3.66
0 2mA) tooyou | FarHHAERT CL=5pF,Vpp=2.5V ; 472 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vpp=2.97V,VppD=0.81V
taoyin EINZERT | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(ioyout | B ARANH @ CL=10pF,Vbp=2.5V - 60 MHz
CL=10pF,Vbp=1.8V - 40
00/01 CL=10pF Vop=3.3V - 35
1 (4mA) tiojout i H SR CL=10pF,Vbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin HyNZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(IO)out E%j(}/rm$(2) CL:20pF,VDD:2.5V - 75 MHz
CL=20pF Vop=1.8V - 50
10 CL=20pF,Vbp=3.3V - 3.42
1 (8mA) taojout i AR CL=20pF,Vop=2.5V - 4.73
CL=20pF,Voo=1.8V - 6.53 s
CL=50fF,Vbp=2.97V,Vppp=0.81V
t(o)in i N JE ) input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vo0=3.3V - 120
fmax(lo)out %j(}ﬁﬁ%}(z) CL:30pF,VDD:2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) tooyou | HTHH AT Cu=3pF Vop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
t(o)in i N JE ) input characteristics at 1.8V and 2.5V - 2
are derated

1. /O O RBKBhEE /7Rl LB DS_CFGYFIPMODEY[1:0]fit & . 2 N.N32A455% % Ffiit 1 75 J<GP 10 O it & 75 77 %5 F T BH
2. ERERAEE 4-95E L.
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4-9 i N A P € S

90|% 10%
I I

EXTERNAL OUTPUT on

CL

A 1:rglogout ) 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”
Kl 4-10fL 5 ER
DVDD v_.TD DVIDD
Signal Input »| Chip core » Output /O » Signal
AN 50%
Input 9
Input /<7DvDD p 50% VDD
+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13NRST5| Jiifek

NRST 5| s AR E HICMOS L E, "&iE s | — MAREWTITHI LRI, Reu(Z W3R 4-24). BRIAER R,
R 4-285| S B M AR IR LA i U AT AR 4-3R0 26 I A5 5.

% 4-28 NRST 5| JHIHr %

75 ZH %A /ME HRE KE L:=X VA
Vpp = 3.3V Vss - 0.8
® - O
ViLgiRsn NRST i M U Voo =18V Vss - 0.3*Voo v
o Vpp = 3.3V 2 - Vb
) O\ B b ST
VIHORSD NRST i1\ F ¥ 0k Voo =18V | 0.7* Voo : Voo
. N NN Vob=3.3V 200 - - mvV
SR o
Vhys(NRST) NRST Jife #5455 fiuh 2 2% i R AR i Voo =18V 01" Voo - - v
Rru 55 _F S R H® Vop=3.3V 30 50 70 kQ
Venrsn® NRST % N B3 ik - - - 100 ns
VNenRrsT)Y NRST % N I ik - 300 - - ns
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1 BBHRIE, AEAEF IR,
2. LR HBERAB A B IER f B A B — AN AT IPMOSSEHL . X ANPMOS/NMOSH % 1) L FEAR /IN(Z) 7 10%)

4-11 EHINRST 5] R

VDD

External reset circuit®

@
[————— JNRST _ Internal reset
3 b— Filter f—ou—"3

1 JEBAEA.
2. AP AZAIENRST 3| I B BEBAR TR 4-28 5 A KViLwrs AT, 5 IIMCUARES 2 E fir .

4.3.14TIMSE I 224544
Nt A FE T B Bt L . BN . SRR . PWIMER ) S, 5 584,312

£ 4-29 TIML/85# @

i S % BME BAE AL
- 1 - friMxcLK
tres(Ti) SE IS 24873 F I [ frimxeLk= -
res 144MHz 6.95 ns
0 frimxcLx/2 MHz
fexr CHLZECHA & I 25 41BN e FrimxcLc= 0 72 MHz
144MHz
Restim TE T 28> HER - - 16 (2
- 1 65536 friMxcLK
teounTER MR T BN, 1647 TR I Bk E 1 frimxcLk= 0.00695 455 s
144MHz
- - 65536x65536 trimxcLK
tMAX_counT XA RER T frimeL= - 29.8 S
- 144MHz '

1 HBHRIE, AEAF .

£ 4-30 TIM2/3/4/5F 1@

e 28 %4 B/ME BAME L DA
, N - 1 - triMxcLK
=D pAS AN
tres(TIM) IEHT%%]}'#?HTIETJ friveLk= 72MHz 139 N ns
. - 0 FrimxcLi/2 MHz
f B st e 4 5%

EXT CH1 % CHA) A i 45 ST S B AR Frrr = 72MFiZ 0 36 MHz
ResTim TE B 38 o R - - 16 bit
teounter | SHEFET AR BRI, 16R0EFECER B : L 65936 | tnwcik

fT|ch|_K: 72MHz 0.0139 910 us
N - - 65536 x 65536 tTIMxCLK
t =} b
MAX_COUNT Hyijiﬂ Hblﬂ’]ﬂ“ﬁ( frvmcLk= 72MHz N 50.6 S
1. WBTHRIE, AEA= RN,
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* 4-31 IWDG f5 KA /N A7 E] (LSI = 40 KHz)

- IWDG_PREDIV.P B/MEO BEREO M
D[2:0] IWDG_RELV.REL[11:0]=0 IWDG RELV.REL[11:0]=0xFFF

/4 000 01 409.6

/8 001 0.2 819.2

/16 010 0.4 1638.4

/32 011 08 32768

/64 100 16 6553.6 ms
/128 101 3.2 13107.2

1256 11X 6.4 26214.4

1 W8 RIE, AR PR,

#* 4-32 WWDG i KA/ i+ # & AL (8] (APB1 PCLK1 = 36MHz)

WWDG_CFG.TI B/MEW BB .
g MERB[1:0] WWDG_CGF.W[6:0]=0x3F WWDG_CFG.W[6:0]=0x7F AL
/1 00 0.113 7.28
/2 01 0.227 14.56 s
/3 10 0.455 29.12
14 11 0.910 58.25
1. BEHHEIE, AEA S RIER,
4.3.1512CH 41

BrARRA U, R 4-33%1 H KIS HUR A I EIREE , fecukd AR MVop L LR FT 3R 4-31 26 IS 2

N32A455xXL7 7= i I 1PCHz L 7 A b HEIPCIEAS B, (BA W NERH: SDARISCLANZ“E RIS, i
BRI, 725 H ATV Z [ FIPMOSE #E 5 A, {EASRFFAE .

IPCH RS T-38 4-33, kN 2 A Zhae 51 I (SDAMISCL) ks vER, 2 WL554.3.12715

X 4-33 12CHE 1S

peay S¥ FRAERR L) PUEEAO? PUE AL B
= B BX B BX B/ BKR A
fscL 12C  OHiR 0.0 100 0 400 0 1000 KHz
thstay | FFURZCA PR R [A] 4.0 - 0.6 - 0.26 - s
twscLy | SCL B BRI A [A] 4.7 - 1.3 - 0.5 - us
twscLry | SCL I 4 =g i a] 4.0 - 0.6 - 0.26 - us
tusta) | BEENTFAE R AT AL [A] 4.7 - 0.6 - 0.26 - us
thspa) | SDA B LRRRRT A] 0 3.4 0 0.9 0 0.4 us
tsuspa)y | SDA @7 A 250.0 - 100 - 50 - ns
i‘(SDA’ SDA fil SCL |- FFi|A] - 1000 20+0.1Cb | 300 - 120 ns
r(SCL)
tt“SDA) SDA 1 SCL T [} ] - 300 20+0.1Cb | 300 - 120 ns
f(SCL)
tasto) | 1 IRk AF BT ) 4.0 - 0.6 - 0.26 - us
tw(sTo:ST %{t%ﬁﬁﬁﬁﬁ%ﬁ:ﬁgﬁ [a] (L 2k 47 i 13 i 05 i s
A) IH)
Cb oIV Ey ERE - 400 - 400 - 100 pF
tuspa) | HEAT RN [H] - 3.45 - 0.9 - 0.45 us
tviack) | A AU [H] - 3.45 - 0.9 - 0.45 s

1. HBHRE, AEAEF IR,
2. RNERIBRERRI2CH R AR, fecki B ZTKT2MHz. ANIAFHRIER ZCI2CHI R RKIER, feclki b ZIKT-4MHz,
3. UL EZH-40~105C
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4-12 12C I ZRAZ I A & e e ()

vDD VDD

(2) (2)
4.7KQ g ) :
= 47KQ 1009(3)

I°C Bus { 110G SDA
W scL

3)
1000

Repeated Start
Start Condition fmdmon

soA /(T
‘\/ " Lsu(sTaA) \_
y )< I - Start Condition
H ) .- /
———  ——tg— - < H
trspa) frsoA) »—rtusoa \ -

vsoh) tthA)# i 7 Hw(sTAsTO)

thsTA)  twsckry < - ———« Stop Condition
scL e «—> ty(ack)

N\

tw(sckL) — (SCK) | it— —-it—tsciq)

=

s

tsusTo)

—

—1 /fy > 9 th clock
1% clock cycle

1. W& SRE TCMOSHF: 0.3Vopfl0.7Vop.
2. bR EBHBHEBRTI2CE D#EE .
3. PR O T SeBRE AR, W UANERZSRTHEE, F5REE.

4.3.16SPI/12S% 1 ket

BRAERERIB, % 4-3451H SPIZHRIR 4-3551H FIIZSBHUR M ARSI , feeLod RIVop it il IR
TAE ABMAMN R

B o N 2 ThAE 51 II(SPIfNSS. SCLK. MOSI. MISO, I2SfJWS. CLK. SD)fIErE:ENs, W
4.3.127,
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56 /80

= % BKE
s ¥ x4 B/ME (105C) E:<N vy
fscLk EX 5 36
D 2R
Wtesero SPI BT R NTER % MHzMHz
trscLryliiscLx) SPIR 8 - FHFIRBEI (A | A% C = 30pF - 6 ns
DuCy(SCK) SPIN NI B (525 H SPIAH 45 55 %
tsunss) NSSHE 37 i [] A AtpcLk ns
thnss) @ NSSERERI [H] MAR 2tpcLk ns
(1)
fwcscLict) " SCLK = FIMI [ i (1] FH trcLk - 2 tpeLk + 2 ns
twscky®
tsu(MI )(1) w A N N I*ﬁfﬁ 35
@ A EITE PN RV G| TNCER 3 ns
thovn® i o EX 5 3
@ Hl i N PR RN 1] PCER 3 ns
tas0)V®@ e B 7 el s () MAEI, fecLk = 20MHz 0 3tpcLk ns
taisso) K5 28 E R ) M 2 10 ns
tvso® B i H A 2 1) M (fF REIL I 2 JR) 12,5 ns
tumo)® FE i H A 50 1] ER(EREILIEZ SR - 6.5 ns
thso)®) ot o MR (i eI 2 J5) 5
)@ | Al (RAFI T R (R 2 R) 05 ns
% 4-35 SPI2/34FPEW
%2 % BAE
#s 3 %A B/ME (105C) L:=F (A
fscLk b o 2 A 18
e | SPITEIE [T 1w | M
tr(scLigtiscLi) SPIRS 8 b -0 F B (] g% : C=30pF - 8 ns
DuCy(SCK) SPINE B Bl 7 2 L SPIAE 45 55 %
tounss) @ NSS#: 37 i [H] MR Atpcrk ns
thinss)® NSSTR R [H] MR 2tpcLk ns
1)
buseu™ | gt R RAg I ERTE tok-2 | tok+2 | ns
twscLky®
taaguy® ER 2N ot
B N\ B ST (A P12 2 ns
tsusn® MAFE P13 z
toan™® ERA §E:§ 225
B N AR RN (8] P12 > ns
thesn® A P13 5
taso) V@ Eid iy o Uy 1) B (] MR, fecik = 20MHz 0 3tpoLk
taisso) D s A 1 R A 2 10 ns
tusoy® WHER(EREDBZR) o — 135
B H A RO (A P12 o5 ns
tumo)® FHA(EREILIEZ G) 13 5
triso)® WHR(ERDEZR) [ 4
R H R RR I 1] 12 ns
thmo)® ARG Z JG) SPI3 1
1. HEZEETEEEH, AEAEFINEK.
2. E/MERRIRShH KR NEA], R R IE A 3RS E0E 10 B R 1]
3. E/MEFRIR I BN AL, KA RN IR 28 B T = A 1R B K TR
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CLKPHA=0
NSS input I
p ) // (I
: Lupnss) | tesoLr) R / | thnss) I I
< h > > < » |
[~ ! N | |
_ |
CLKPOL=0 I : tw(SCLKH) | | : | |
I tweciky | 1
I I I I
e S :
| |
CLKPOL=1 | | ! I ! | :
| taso) I I tyso) I thso) Il Lais(so)
: | . ! tr(SCLK) |
.‘ ’I I ¢ ,. )] f(SCLK) |
MISO output 4< | : MSB out >Q Bit6~1 out/” LSB out >—
]
tsusy | !
>, | ,
. i I//
MOSI input //////////M I MSBin E>< Bit6~1i >< LSB in XZHHHHNHH
!
I thesn) N
[}

Kl 4-14 SPIN P — M FICPHA=1W

NSS input \

CLKPHA=1

—

T /// |
| ¢(SCLK) ) thnss |
tounss) 1€ > (NSS) |
: SuNSs) | : | :<_>I |
CLKPOL=0 | IA |
| | twscikry | | | [ I
I I fwscky I I : I |
I K—P: | I | | I I
| I
CLKPOL=1 | | | I Y tysow | t
I taso) h It t | tysoLiy | iss0)
I Lusoy! hsQ) !—k—
l : ; /// / ) |
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tsu(sy : | thesy
h > /7

wostim I TININ

77
Bit 6~1 in ><

LSB in

U

1.

& 5 W E T CMOSHLF: 0.3Vop#10.7Vop.
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K 4-15 SPIRf P — FEEO

NSS input ///

te(scLy

CLKPHA=0 : !
CLKPOL=0 [
| [
I ' |
CLKPHA=0 : '
CLKPOL=1 : | : :
| | |
| |
CLKPHA=1
CLKPOL=0
|
CLKPHA=1 | trscLk)
CLKPOL=1 | ! | theor
3 | | Tw(SCLKH) | | l¢
> ! :‘ tusciko) , |
MISO input //////////// : MSB in : !r>< /Bit6~1in : >< LSB in X?HHHHH
———+— !
I I
I /. |
MOSI output >< MSBout | >Q s 6~1 out : D< LSB out ><
|

1. MESEETFCMOSHT: 0.3Voofl0.7Vop.
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F® 4-36 12SHEED
2 L % BXE
#e 3 %M B/ME (105T) HAhr
DuCy(SCK) | 12S WA N B 15 25 bk 12S P A 3 30 70 %
fmeLk 12S = i) AT % FAEA - 256Fs®
foLk ) . TR (32bit) - 64*Fs MHz
0 5 322
Uteciky IS B M (32bit) - 64*Fs®)
ticrk) 12SH} b b FHAR B[] fiEg 2. CL = 50pF - 8
N 1252 4.5 -
(@) A A
tyws) WS R[] FEHE 1253 65 »
N 12S2 4.5 -
(1) =30 o
thews) WS REEI [A] FHH 1253 05 -
“n " 1252 . -
tsu(WS) @ WS@TLH% ]‘ﬂ y\*ﬁfﬁ |2§3 575 _
. - 1252 15 -
thows)® WSREFIN 8] AR 1253 55 -
tw @) . ‘ N 3125 -
S LKA 1 TR, feoik = 16MHz, % 4i48KkHz
W(CLKL) 345 -
tsusp_mr )@ EEE A& :;2; g :
H s N g S B[] 1252 7 - ns
tsusp_sr)® MRS 1253 75 -
thsp_mr D@ EEE A& :;2; 12 :
H s N ARFE B [ 1252 1'5 -
1)) 5 & -
th(sb_sR) MAZY &5 1253 15 "
A e e e s 1252 - 14
tv(sp_sT) By dn A 0 ] MR BB (LI 2 J5) 1253 - 165
w N N ) e A L 1252 . -
tasosn® | el EER PR BRI R e 23 :
tasoum™® | Bt 1) ERAEBAANLE) | e : =
" N N ) e A S 1252 -0. -
tasoun® | HCHBAH R ERABELILE) o :
1. HEIHERA/ER SIS, A4l
2. f&K#iTfeek. B, WHRfrck=8MHz, N TrcLk=1/frcLk=125ns,
3. HHURFME,
Kl 4-16 12S AU 3 & (R A P ) @)
’ tecLiy O
I/ i
CLKPOL=0
I I | I I
| I ' I I
: I : I I
| |
I twck) o bweky : : . thws)
| ' | | 11
WS input \I\ | | : /, :
mmﬁk___A : | sps 77 [ tsosn
t I A I .
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< t%jr?ggitt
tsusp_sr)l thsp_sR) \
—rle— >
| | L -
SD receive >< Last bit receive® >< MSB receive >< // Bit n receive >< Last bit
receive
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1. WELARETCMOSHF: 0.3VopHl0.7Vops
2. T BRI AR B AR AT AT BOA I AR AL K AR AR

B 4-17 12SF A 20 B (AR P30 @

| tecLk) | trcLk) ek
< N He——
| |
CLKPOL=0 ¥ !
| I | I I
| I | I I
: I : I I
| | |
' t"(WIS) : twcLkr) : twieLke) : i i ith(WS)
i | |
WS input \\ | | : // : 4
I | 1ty(sp_mm) 77 | thisp_mm)
! | i ;
‘ ' 7 ! Tastbit
SD transmit >< Last bit transmit® >< IMSB transmit >< / Bit n transmit >< ast bt
| transmit
, tsu(SDiMd) thso_MR)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< Last_bn
receive
1. IR ARE TCMOSHF: 0.3Voo#0.7Vop.
2. BT RIBARALAIE AR . TR AN AT XA S AR AL [ IR R
4.3.17QSP 14
# 4-37 QSPIZESDRAE S T (kR
B % BAAE
#e 24 B/Me ety Wty
fox QSPITHiifii - 36 MHz
1k
tw(CKH) e pr t(cky/2-2 tery/2 ns
tw(cKL) SCKE It t(cky/2 t(cky/2+2 ns
ts(n) N FA A SR (] 45 - ns
than) i N R FF I (8] 4 B ns
tvoum) i B B A A ] - 55 ns
thiouT) i B B CR R 1] -0.15 - ns
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K| 4-18 QSPIESDRAE R N KT
It el :‘ tew ;: L tw (ckr) J L tweko ;: L ‘CK)l
I ) f | N | Lo
| | | | | | [
/| I\ |
Clock I I I I I I <C
| I : tv (oum I Ith(OUT)l | | | | | ad
I I IHI I I 1 1 1
|
Data output <|i Do X | D1 X D2 \, SS
I | y
! ! Its(IN)I th vy I
| |
. / |
Data input \ DO o D1 D2 S—
I | 1
I |
I |
I |
# 4-38 QSPITEDDRFEZ st
e - RRME
e o4 B (o0C) Bl
fex QSPIH 4% - 36 MHz
1lck)
tw(CKH) . . t(cKy/2-2 tcKy/2 ns
SCKE KR A
tw(ckL) Ry El tcky/2 tcky/2+2 ns
tsf(iny;sr(iny A N\ F ) g S (] 45 - ns
thiiny;thr(iny N R DR ER (8] 45 - ns
tviiouT); twriouT) i H BhE A S [a) - 12 ns
thitouT); throuT) i H BCE DR FFI (8] 6 - ns
4-19 QSPI{EDDRAR X I ¢
l‘:ﬁ"’): :1 tiek) #: I: tw (k) ::: tw ek ;: L‘fﬁ‘al
I | | | [ | f rol
/| | | I\ |
Clock I I | I I I I S
| | I tu (OUT)l Ilnr (oum | | tor ouml tht ouT) | | |
I A = ( [ «—N | b
| | I
Data output Q Do: |X D1 |X D2 X D3 X D4 |j D5 \/ SS
I I T ! T T :
| | | st any | tht iy ! I t It
) \ | | | | | st (N | hr (IN) |
I | |
Data input < DO X : D1 : X : D2 X D3 XT D4 : X D5 FS—
T ! T b — |
| I | Lo
[ [ | Lo |
I I I I o

4.3.18SD/SDIOZHLHE M 4t
BAERF e, 32 4-39%1 H I S BURME A ERIRIE  fecLiod IR AIVop it LR & 38 4-3R0 415 3.
B St N 2 I ThRE 51 II(D[7:0]. CMD. CK)f4FIEVESS, 2 0L 554.3.127%.
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K] 4-20 SDIOE =,

tW(CKH ) SW(CKL )

CK
—

D,CMD
(i)

‘L—tOH

D,CMD
(HIN)

K 4-21 SDERIAR
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D,CMD
(farHs)
% 4-39 SD/MMCHE 1454k
e 2¥ bt an | R e
fop HE AR T I A CL < 30pF 0 48 MHz
twekyy | BTEMIEES ], fep = 16 MHZ CL < 30pF 32
twiewr | PR TE] CL < 30pF 30 - "
tr IS et _F B T CL < 30pF 6
tr I IS [ CL < 30pF 6
CMD, DHIA(BIRCK)
tisu N ESLI [A] CL < 30pF s
tin N ARFE B 1] CL < 30pF
ZEMMCRISDEFEERCMD. D H (BZHECK)
tov i HH A 2R ] CL < 30pF 6 s
ton i PR AF B TR] CL < 30pF 0
ESDERAERCMD. D} (B2 HRCK)
tovp i HH A R (] CL < 30pF 8 s
torp i tH PR EF IS 1R] CL < 30pF -1
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4.3.193% 4% R 45 (CAN)EE D 5

Bt Ny 2 F ThRE S II(CAN_TXAICAN_RX) IR TER, 2 1.554.3.1275,

4.3.20 121 HEE e 33 (ADC) RS S 3

BRARRE A, R 4-40MSHGE MR GR 4-3M KRR ETIR L . fucLk R ANV ppaftt i L I B A5 31

www.hsingtech.com

JEE: BEWRTEREA L B AT — K HE
% 4-40 ADCH;1:
s 2 %14 B/ME HAE BAE E:<R iV
Vbba L H R - 1.8 - 3.6 \Y4
VREF+ IE%% EE‘}:E - 1.8 VDDA Vv
fapc | ADCHF#HHR - - 80 MHz
1.8V <Vpp<3.6V, %
—%gl—zm 2 0.01@ 470 MHz
1.8V<Vop<3.6V, 7
_¥J$?$D<l_0bit 7 0.012@ 6.10 MHz
@ KFER K
1.8V<Vop<3.6V, % @ a
sz 8bit 0.014 7.3 MHz
1.8V<Vop<3.6V, 7
= %;%gbit 7 0.0175@ 8.9 MHz
- O(VSSAEJZVREF_
Van | Bl ETER® - SRR ) VReF+ \Y,
PRI,
- 137.6 Q
N 3.6VHL K2k
Rapc® | SRAEEFFICHLEH — %F%ﬁﬂ:
ESUSLIRIN i 147 o
3OVHEFRMT
Caoc® | PAERAL AR IR L2 - - 5 - pF
SNDR | Singal noise distortion ration - - 65 dBFS
Tcal &‘{& Hﬂ- ]‘ﬂ - 82 1/fADC
T2 | REEE M 43 ¥ %.6/8/10/12bit 15 601.5 1/faoc
tSTAB(Z) LA - 6 10 20 ps
@ | o SERE R B 8~614 CKFE Ts+ BPiEIL
teony | e FRYIE b 1] (045 SR AR B [H]) 6.5/8.5/10.5/12.5) 1/fanc

1. {HLHEIEIE S RFFfaoc = 80 MHz.

2
3
/)

Ramv <

. HERTHRIE, ASTEAEFE AR,
. KIEAFE R E L, Veer 1] LLEE N IERERIVopa, Vrer-AT LALE 3R R Vssao
AL FRKRanA

Ts

—R
fapc X Capc X In(2N+2)  TAPC

ERAR(A R T Ve s KM AMBIRST, (3R Z T LI/NT1/4 LSB. HHIN=12(F /1200 73 %)

# 4-41 ADCKALRF AW

B /NRFERT B/ KA
1PN PR Rin (kQ) 1) fy 2 B4 WA DR Rin (kQ) ') Py S AU
(ns) (ns)
0.06 37 0.05 53
LSS IRE] 12-bit 0.36 45 1 o S 1 12-bit 0.35 73
0.86 79 0.85 103
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BRANRFERS BRI
LTPN IR Rin (kQ) TR Fy SR AU E | DA Rin (kQ) IR ) S UM

(ns) (ns)

4.86 300 4.85 345

9.86 576 9.85 651

19.86 1131 19.85 1257

49.86 2776 49.85 3051

99.86 5475 99.85 5982

0.06 25 0.05 46

0.36 39 0.35 61

0.86 64 0.85 88

4.86 250 4.85 357

PR I T 10-bit 985 178 [E3ESGRC] 10-bit 055 520
19.86 935 19.85 1040

49.86 2294 49.85 2526

99.86 4532 99.85 4963

0.06 22 0.05 39

0.36 33 0.35 50

0.86 52 0.85 71

4.86 202 4.85 234

P e E 8-bit 985 - 2 e 8-bit 055 257
19.86 800 19.85 1012

49.86 1838 49.85 2027

99.86 3632 99.85 3984

0.06 19 0.05 32

0.36 27 0.35 40

0.86 41 0.85 56

P i 6-bit A% =k e i 6-bit 2% il
9.86 292 9.85 330

19.86 569 19.85 642

49.86 1435 49.85 1666

99.86 3001 99.85 3919

1. HEHHRE, ATEA TR,
HRUE RAETA=25°C Vop=3.3VI M5 F],

# 4-42 ADCHETE — JRIRHINAF 0O

e BH Wk Z A WA R |

ET CRE IR freLk = 72 MHz, +.3 45

EO ke 1R 7% faoc = 72 MHz, sample rate=1.75M sps, Vopa = 3.3V, # 2

ED | Minsibkigz Ta=25<T 40,7 + LSB
A e

EL o Lk P 2 @iﬁﬁ@gﬁcwﬁz}ﬁﬁﬁ% 4.8 )

1. ADCH LU B HUE R AR 20 1 A AR Ja I B A

2. ADCHFZ5RIANENETIIOR R 75 E50 S AR AU N 51 _EVE N B ) B, PRI RE £ i 3 s BRI 53 — A
PR 51 IEAE BEAT RO HOoRS 15 o B INAE W P2 A IR VRN FEL R AOARHMERSSIL S L, (SIS Hh 2 1]) 38— B 4%
HWE.
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3. HGEIEEORIE, AL I,

4-22 ADCHE 4t
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4094 —
4093 —

|:1LSBIDEAL = V:é%

4095 —f ———m e

or M[Ba%A—,De(ermined by package]

e e e -

IIIII/ 1 1] 11

@ An example of an actual ADC
conversion curve

(2) Ideal conversion curve

®3) The actual conversion endpoint
line

Synthesis error: the maximum

deviation between the actual

conversion curve and the ideal

conversion line

ET

Offset error: The difference between
the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Eo

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

Ec

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

Ep

| | | |
4093 4094 4095 4096

v

\

Integral linear error: the maximum

EL deviation between the actual
Vssa \/ DDA conversion curve and the terminal line
Kl 4-23 1 FIADCHiL 2 (1) 3% 12
VoD
Sample and hold ADC
converter
@ 1
RAIN AlN)'(J Ranc”
. - 12 bit
J_ |_’J converter
@ ]: Cparasitic IL CADC(1)

i

1.  FHXKRan. RaocHICaoclI%HE ,

Z W3R 4-40,

VE: Cparasitic /~PCB (5 /8 MPCBAi & i s A %) 515 5E 3 A48 R (K ZAITpF) « 88K K CparasiticHUE K BRI L e (1K ks &,

FE PRI I A Yk /Mapc
PCB# TN

KIEVRer TS 5 VopatliE, HIRR L DAIZIEE 4-24808 4-257%F;: . B H HI10nFHLZE L4
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(R E), EATTNIZ ] e EEITMCUE: F .

K 4-24 i i JRI 225 AL IR A8 20K (VRere R 5 VoDaMHTIE)

[ +
r I_:I \/REF
| See @
|
|
|
L I
1uF//10nF == [:I \oDA
1uF//10nF =
In [] V/ssa/VREF-
- See®

1. Veer+MVrerZi N H H DLAE LOOBIH ™ i o

4-25 HH RS R 222 FL Y 25 R 4 1 (VRer+ 5 VopafH i)

:| VppA/VREF+

See®

[ 1

1uF//10nF == \/bDA

:| Vssa/VREF-

= See ™

|_
[ 1

1. Veer+MVrer N H H DLAELOOBIK = i
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BrRARRE I, R 4-43MBHGR AT R 43R R EGILE  fucuk R AV opa it L L I A5 21

%% 4-43 DACHH

i) SH B/ME [BLRUE RO | B R
Vbba FEFULAE H f 2.4 - 3.6 \Y -
N Her R 1.0 1.1 1.2 \Y;
VReF+ ZH Wk 24 3.6 V' | Vrere Db AURZAE T Vopa
Vssa Hh 28 0 0 \VJ -
B "
Re L 5 o IBDEAC_OUTiFDVSSAZIEﬂ /N B
CL B LA 50 pF | 7EDAC_OUT 3| ik 5 K fi 2%
DAC_OUT]| 0115 0.2 Vv
. 4 $[fIDAC_OUTHLJE :
jih | FHETIFIHIDAC_OUTHE Uy T B HUDACH BT
e Vo HVrers=3.6V XN T 12 ik ANEE
G s+ T IDAC_OUTHL 202 OXOE0~OXF1C,
DA;%%_;UT v v | HVeer=2.4V XRT 12 ACAKE
REF+ -
S0 52 H I (¥ DAC_OUT HJE - Ox155~0xEAB.
5LSB
lbp | EFILBR(HLEDAC B HE 425 | 600 |, | ESER A H{HOXB00
(Vooo+VopA+VRer) 500 | 700 T, 4Vrer-=3.6VIN 1 A 5 kA
TEWT L DACE T #E . 250
| (Voop+Vopa+VRers) nA | T
"% I fEW; A A DACETB I o
(Vooa+Vgers) 5 200
405 LsB | DACHL E 1047 (4% &£ B1=B0=0)
DNL AELR M 2 (AN LAY 18] B 22)
) LsB | DACHLE Jv12{
B B (ARSI P &= M EUE 5
INL g)@%ﬂﬁﬁ%m% 2 WL I 46 LSB | DA B Juizfi
s | SR IR 0800 U Rt 0 il 5 45 my | DACHEE %121
A BUE VRer/2 2 18] IR 2) H7 LSB | Vrer+=3.6VIT ,DACHLE 1217
WHiRZE | WRiRE 4.5 % | DACHEZE N12fi
BB BT ) (S Ve 100675 NS M %
tserrine | AMEFEE AL, DAC_OUTiAE] s | 7 | s |geesy
HAERH LSB) -
i M NS NI (MW EE AR 2
HHNER | j+1LSB), 135/IFHDAC_OUTHIiA 1 | MS/s | Croap < 50pF
i 2% RLoap > 5kQ
NN - \ Croap < 50pF, RiLoap > 5kQ
twakeup gﬁg)é PRI TIEDVIS L 6.5 10 ps | BB T IR/ R AT RERUE 2
[&]
PSRR+ jﬁéfﬂ%”[:E(*EN?VDDSSA)(%#&E%% -67 -40 dB | #fRLoaps CrLoap < 50pF
67180
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4.3.22BE PR (OPAMP) 1S 23

BRAFFEAI U, R 4-A4SHR IR GR 4-30 A FRIABERE « fucud R AV ppaftt i AL U 215 21

%% 4-44 OPAMPHH:

www.hsingtech.com

#E ¥ Ft BME | s (iﬁf}g Bpr
VoA EEUE NN - 1.8 - 3.6 \%
CMIR FLA B B A\ S - 0 - VbpA Y,

VIoFrseT LN N - -3.5 +/-1 35 mV

AVIOFFSET B ON 2R H S I IR - - 10 - uVv/<T
ILoAD IRZ HLR - - 0.5 - mA
U o No load, ) )
Ioba & B ORI Y FE quiescent mode 15 mA
1R R3 Tsctan  B )
TS_OPAMP_VOUT AN - 400 - - ns
- - ADCKAEI [A]

CMMR LA L - - 84 - dB
PSRR IR LY - - 100 - dB
GBW 18 35 7 - - 4 - MHz

SR A R - 15 - Vlus
RLOAD e /NE P AR - 4 - - KQ
CLOAD BRHPLE - - - 50 pF

CLOAD < 50 pf,
TN RLOAD >4 kQ,
TsTARTUP JA BT[] Follower - 3 - us
configuration
: N seam Input signal
R 25 - - 9
PGA Gain error T Y LG 25 R 22 amplitude> 100mV .5 %
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
PGA bandwidth for | 100 ~ 2 br ] ! -
PGA BW different non — MHz
inverting gain PGA Gain = 16,
99 Cload = 50pF, ; 0.25 ;
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz, Output ) 111 )
loaded with 4 KQ
< T 7 2

en R M e 4 @ 10KHz, output _ o _ nV/VHz

loaded with 4 KQ '
1. HE®WIHRIE, AEA TR,
68 /80
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BRAEFEABLET, R 4-45HSHORMEHME R 4-3M %M MIRETRE . fucL ANV opa it i i I &5 2

* 4-45 COMP4#{:

B | BE | BAH -
s 2 A I . (105C) Ffr
VbpA RO L HL - 18 - 3.6 v
ViN i N HL R Y - 0 - Vopa
TSTART ECBLER IR B S I TH) - - 10 - ps
Propagation delay for
to 200 mV step with 100 - - 70 - ns
mV overdrive
Vorrser | HREGEHIMAN IR Z Full common mode range - +0 - mv
No hysteresis - 0 -
- Low hysteresis - 20 -
Vhys e I Mediumyhysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
looa | AR Filoh speed | Wih S0KHzZ 100 | | _ hA
square signal

1 W8 RIE, AR P,

4.3.24 B FE AR AR (TS) 41k
BRAERE B, R 4-46MSHE M GR -3 E . facu R AV ppafth B H E I 145 31
R 4-46 IR EALRIIRRME

KX .

#E 2% B0ME | mmE (‘?OSE) s
T® VsenseAH X T IR i 26 14 P - + + <

Avg_Slope® | “TF¥Rl%E - -4.1 - mv/e
V3 1E30€H] it HL & - 1.32 - \Y;
tstarT® TN [A] - 10 - m
Tsemp®® | LGRS, ADCRAE (] 8.3 - - us

1. WEZREPHELRIE, AR Pl
2. HBCHRIE, AEAEF PR
3. IJEACREERS )R] DL SR Pl i 2 IR PR OE
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TOP E—MARK 2-¢1.00£0.10
0.10£0.10 DEFTH

o

‘ 01
I f\_ i ==
o S ! S/ |
1 — BTM E—-MARK b1
| 2—#1.00x0.10 0.10x0.10 DEPTH 1 |
1 — b1
i o e [
e L Ty e == [

LEAD FORM

AZ COMMON DIMENSIONS
A3, » (UNITS OF WMEASURE=MILLIMETER)
|0.6185¢C
] SYMBOL | MIN NOM MAX
— A - - 1.60
L] Al 0.05 - 0.15
b A2 1.35 1.40 1.45
Ez A3 0.59 0.64 | 0.69
— b 0.18 — 0.27
n bi 0.7 0.20 0.23
Ej c 0.13 — 0.18
T c 0117 | 0.127 | 0.137
— D 880 | 9.00 | 9.20
— 01 6.90 7.00 7.10
L E 280 | 9.00 9.20
E: Ei 6.50 | 7.0C 7.10
e n| e 0.40 0.50 0.60
o L [ L 13 H B.14 | B.17 8.20
¥ il
- S L 0.50 — 0.70
T L 1.00REF
R1 0.08 = -
A A R2 0.08 - 0.20
S 0.20 - —
e o 3.5 7
b . a1 iR 1z 13
b1 o2 B 1z 13
I 9. WITH PLATING
Jd =T
4 ﬁ\———BASE METAL
i NOTES:
ALL DIMENSIONS REFER TO JEDEC STAMDARD MS026 BEC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR FROTRUSION.
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COMMON DIMENSIONS
f {.,NIIS OF ME—:’\S;JHE—:MI[II\J‘I[—IE—R}
- SYMBOL | MIN NOM MAX
A = - 1.60
RAAARHARAAHARRAR A 008 55
AZ 1.35 1.40 1.45
— /_:\ F B AS 0.5 0.64 0.69
= \_'/ A == b 0.18 0.27
o B ol 0.17 0.20 0.23
= BTM E=MARK [ c 0.13 - 0.18
| m— — = T T ——— 2 4
5 = B G RIS B R
— SSENEE = 29 e ./_', 2
o IOB_E—MARK _ i D1 9.90 10.00 0.10
= 2-#1.8040.70 0.T0£[.05 DEPTH | — = 1195 12.00 1208
= INDEX #1.20£0.10 \ = £1 3.90 10.00 10.10
] +( T ! 1
=] S e 0.40 | 0.50 | 0.60
e =4 (4 = H 11.09 | 1113 | 11.17
=\ /™ L [ 053 - 0.70
S L1 1.00REF
WBLLBEEUELLELL: _ a1 D.T5REF
[ L . ™ Ul
o= S S
b o 11° 12°
- oz 11" 17
9. WITH PLATING
§
Nz
SASE METAL
SECTION A=A NOTES:
1. ALL DIMEMSICMNS REFER TO JEDEC STANDARD MS0ZE8 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
LEAD FORM FART
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i

s
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~
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DEP 01008 1

\
EF 0.2+0.1 )

O

b
A

=YX

HHHHEiI

¢ |0.08

BASE METAL

=

[

]

SECTION A-—A

UGLEUELLE L RELER

WITH PLATING

gwlnlalaisl il |

-

=

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM [ MAX
A - - 1.60
Al 0.05 E 0.15
A2 1.35 1.40 1.45
A 0.59 0.64 0.69
b 017 — | 0.27
b1 017 0.20 0.23
c 013 — 0.18
cl 0.12 0127 | 0.134
D 15.80 16.00 16,20
D1 13.90 14.00 | 14.10
E 15.80 16.00 | 16.20
1 13.90 14.00 14.10
e 0.40 0.50 0.60
L 0.45 0.60 0.75
L1 1.00REF
L2 0.2585C
R1 0.08 - -
R2 0.08 - 0.20
5 0.20 -
B o 35 7
61 0 - -
07 11° 12° 13
B3 11° 12 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BED DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
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N 32 A 4 55 E L 7
Company Abbreviation
Nsingtech
MCU Bit Width
32bit
Types of Product
Automotive Temperature Range
MCU Core 7:-40C~105T
4 = ARM Cortex-M4
Package Type
Product Series —
x5= Enhanced L=LOFP
Number of Pins Flash Size
. E = 512K Flash
C =48 Pins
R =64 Pins
V =100 Pins
# 6-1 N32A455 R AT HAURL(E &

WHAESO S BT AL SPQ® BEWE
N32A455CEL7 LQFP48 /mm*7mm i 250 -40°C ~ 105°C
N32A455REL7 LQFP64 10mm*10mm et 160 -40°C ~ 105°C
N32A455VEL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
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