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ERRAK

N32G455xB/XC/XE BEF M

N32G455& %A 32 bit ARM Cortex-M4FAK%, B LAEEH144MHz, ZHRF RIBERDSPIES, £
% 745512KB Flash, 144KB SRAM, 4x12bit4.7Msps ADC, 4xOPAMP, 7XCOMP, 2x1Msps 12bit DAC,
£RELHBUS)ART. 12C. SPI. QSPI. USB. CANi@fE¥: 1, IxSDIO¥MO, W EBEEEEMmES|
%

Reghrik

® Wi CPU
— 32 ARM Cortex-M4 HNtZ+ FPU, HJE R IepRiLTE 4, SCRF DSP 4841 MPU
— NE 8KB 484 Cache 247, 3(HF Flash I o ATIE T 0 &54F
— e S 144MHz, 180DMIPS

o nEFER

— ik 512KByte Fr N Flash, SCRpINEAFfE 2 M7 o> KB B R B ORY, SCRPE{F ECC #4810
FRBESRE, 10 FHHE R R

— 144KByte /4 SRAM (7 16KByte Retention RAM) , Retention RAM 37 K5 fif {4 47 (2 56
® 4k

— HSE: 4MHz~32MHz 4 i i 1

— LSE: 32.768KHz #h B is & 4

— HSI: Nk RC OSC 8MHz

— LSI: H#BIKiE RC OSC 40KHz

— WESHEPLL
—  SCER BRI b, FIECE RGN, HSE. HSI B PLL 54k
o K

—  SFF B R RSN G R AL
— XFHRIIMELL, WHEA
e EfEEDO

—  7ANU(S)ART #:10, f 21k 4.5 Mbps, ' 3/~ USART #:10 (30H7 1507816, IrDA,
LIN) , 44> UART £

— 3/ANSPIEM, #HEEIA 36 MHz, Hr 2 ANSCFE 128
— 1/ QSPI#2M, Kk 144 Mbps
— AN 1CHEN, HEEE 1 MHz, FEMEEAES, MU T SR b 5
— 1/~ USB2.0 Full Speed Device # 1
— 2/ CAN 2.0A/B A4
— 1/~ SDIO #z[1, 3¥F SD/SDIO/MMC #%
o EiEREEAEN

— 4 12bit4.7Msps =ik ADC, AJFCE Ay 12/10/8/6bit 15, 6bit X N KEEFREIL 8.9Msps, £ik
38 AN HLNR A NIBIE, SCREZE 1
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— AANBBIBISHEISOCEE, RE B 32 £ AT R 2 HOK

— T AEEBLLRAS, NE 64 ZnT i LR UE

— 2/ 12bit DAC, KFEZ 1Msps

—  SCRRAMNER NN S L R

— TSRO R 1.8~3.6V AT HLUE T4
BoRKR 80 MIFE FHThAER GP10s, KE¥ GPIO HE 5V i .
2 MRE DMA Fl 88, M8 S0 8 iliE, @IEYRHhAE & B f bk R AT A
RTC LRI, SIFESEAEDR, MOEH, RAPERE, SR AN PR
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RER AR

2/ 16bit BN THEC, SRR, Hih B, PWIM I LR IE A G NS T, ik
PIEIE 6.9ns. FEASEIN A 4 MHRSL I, SO 3 AN 6 B IHN PWM it

4 /> 16bit WA E R THEES, BN EN G 4 DMISLIEIE, SRR N R A L EEBUPWM i /LK
i

2 A~ 16bit it i TR
1x 24bit SysTick

1x 7bit & HE T 14 (WWDG)
1x 12bit #3214 ( IWDG)

o ZEHA

Y4 SWDNTAG 7848 k4 0
% #F UART. USB Bootloader

o Z&efpE

Py B SR A s 5]

S FF AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 %k
Flash 72 fi# in &

ZHFXEE (MMU)

TRNG HFEHLEUK LA

CRC16/32

XRERYP (WRP) , ZFHEL{RY (RDP) 4% (LO/L1/L2)
XA, FBIPINE TR, RAeEH
SCHEAMA B R I, [ A

® 96 /7 UID }% 128 ff UCID
o T/IE&M

TAEHEEJEH: 1.8V~3.6V
TAERETaHE: -40°C~105C
ESD: #KV (HBM f&#!) K #HKV (CDM &)

o I

2/89
FRBEAR A3 A FR A F] Nations Technologies Inc.
Hohk: VRINTRG L X AL X R IR 109 SEREARAKE
Fif: +86-755-86309900 f%I1: +86-755-86169100
lR4%: info@nationstech.com H(%w: 518057



NQtion v:“ www.nationstech.com

ERRAK

— QFN48(6mm x 6mm)

— LQFP48(7mm x 7mm)

— QFN64(8mm x 8mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)
o [HAS

E ]l LCRS)

N32G455xB N32G455CBL7, N32G455RBL7, N32G455MBL7, N32G455VBL7
N32G455xC N32G455CCL7, N32G455RCL7, N32G455RCQ7, N32G455MCL7, N32G455VCL7
N32G455xE N32G455CEQ7,N32G455REL7, N32G455MEL7, N32G455VEL7
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(171 OO 9
TL AU (oot et s ettt 10
L R B ettt ettt e ettt naes 11

y % - {1171 OO 12
2.1 ABFEBEPIAZ oottt 12
22 AFRERE oottt ettt 12

221 BRI TETE MBS oottt ettt 13

2.2.2 TRATRSRAM ..ot et 13

2.2.3 MREMIAIE R A EIEFIZEINVIC) oot 14
2.3 AR T A I BR(EXT ) oottt 14
DA TFEH ZRGE oottt n ettt 14
2.5 JEBIRETR oottt ettt 15
206 BEELTTZE oottt n ettt 15
2.7 BB ettt ettt 16
2.8 TTZRFREEL MM RS oottt ettt en s 16
2.0 R T B oottt ettt e ettt a et s et e et e et et e et n et n et en et n e ten e 16
I L R = = v 16
201 BLEEAFAEISATIUDMA) cocooooeees ettt 17
2,12 SEHFEF BT (RTC) vttt bbb bbbttt 17
213 SEBTBERITE T oottt ettt ettt n et n et n ettt n e 17

2131 FEATEIFZE(TIMBAITIMT)..coooioceoeece e 17

2.13.2 FEFH BT BR(TIMX) oottt 18

2.13.3 FEFIEHE T B (TIMLIFITIME) ..ottt 18

2134 RGEITFETEIT BE(SYSHCK) coovocvieeericeeees ettt st sttt n ettt 19

2135 BT THTERTBEWDG) ..ottt sttt en et n et 19
2 T4 P ZEFE T oottt ettt b et n e 20
215 JEH B IR UUR BEUSART) oottt ettt 21
216 AT AMIETT(SPI) vttt ettt sttt 22
207 BT TETIEE TT(12S) vttt ettt sttt sttt 23
208 PULRAMIE TT(QSPI) oottt sttt s et s e 24
219 Z KT FETT(SDIO) oo cieeeeeeee ettt ettt sttt 24
2.20 FEHIEE DI ZE(CAND) vttt sttt s s ettt es et s et s et n et s et s s 24
221 T ERATEZE(USB) oottt sttt 25
R DRk NG A - I (1] () T 25
223 FERUBUTFEILRL(ADC) .ottt sttt ettt ettt 26
224 BUFIEANFEBLRZ(DAC) oo ss sttt ettt ettt ettt ettt 27
2.25 JETTHRZE(OPAMPY) ..ottt ettt sttt 27
2.26 FEADLELEZIF(COMP) oottt nn s s 28
B o e 1) OO 28
228 PEIRTERIRIE AT BLELTE(CRC) oot aes s enn s 28
229 FLVFHELENITE GIEE(SAC) oottt 29
2.30 ME AT T (UID) oottt 29
231 BATHLEITAGUIR T (SWI-DP) oot 29

3 B HISE SUIFEIR ..ottt 30

31 B B TR T ] ettt ettt 30
TN T 10 = =T OO 30
B2 QFNAB....o.eoeeeeeeeeee ettt 31
BB LQFPBA. ..ottt 32
B4 QNG 33
BL5 LQFPBO........ooveeceieecisseesss et s st s st 34
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318 LLQFPLO0 ...ttt ettt et e et e st e ettt et e e ettt ee ettt et ee et n et et en et en et en et eneeeen 35
3.2 B BT TE S oot e ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt eerees 36
¥ - TN 43
AT TR 2 oottt ettt ettt et ettt ettt ettt ettt ettt ettt ettt en ettt er e 43
T Y, 15 N/ € = NPT TR TTT RPN 43
B0, B BB oottt ettt ettt ettt e et ettt et e ettt e e ettt ettt ee ettt ettt en e et 43
B3 I R oottt ettt ettt ettt ettt ettt ettt ettt e n e 43
B LA A B L S oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et e e e 43
B.15 T NI oottt ettt ettt ettt e ettt et ettt ettt e ettt et ettt ettt et et et ettt ettt et naeee 43
48 T R oottt ettt ettt ettt ettt ettt ettt et e neene 45
A B T T = 25 PP OT TR STTTORTPTORPPRORON 46
A2 HE T I R TE AL oo oot e e et ettt e e et et e e e et et et et et et et e e e et ettt et et et et et et e ettt ettt en e enenes 46
S B (=< TSSO PSPPSR TP TTTOTTRRTO 47
B3, B ] T 2R oottt ettt ettt ettt ettt ettt ettt e et n et et en et 47
4.3, T I B T 5 oottt ettt ettt et e et e e e e et s et ee e enen e 47
4.3.3 PUR I R L L oottt ettt ettt e et 47
B34 PYBIIZEZEHLIE coooooeeoeeeeeeeeeeeeee ettt ettt ettt ettt e e et et et ettt et et ettt ettt ettt 48
4,35 B A oottt ettt ettt et et ettt et ettt ettt e e 49
4,38 A T oottt ettt ettt ettt ettt ettt ettt ee e 51
43T B B oo ettt ettt ettt ettt ettt ettt ettt e e 54
4.3.8 MAKTIHFEREZRIIR ITITTHL ..o e et s e ee et eee et es e es e et es e esen e et es e es s e es e eseneneenes 54
430 P L L E oo e ettt ettt ettt ettt et et ettt et ettt et e en e 55
4.3.00 FLASH T B T <ottt ettt ettt ettt e ettt et et et n et e et et e et e et ee et er s 55
4311 AR KB (R IBUBTE oottt ettt 56
8,302 HOT TVEEE oottt ettt ettt ettt et e et e e e e et e s et ee et et e et et et et et e e et et ee et et e et ee et et e et e et et en e et 56
A.3.13 NRST G T oottt e et e et e e e st e e e e et et e e e e e e et e e en et eees et eeeee et esees e eneeseeeeees 60
B34 TIM B B PE oottt ettt ettt ettt e et et et et e et e et ee st e e et et ee e e et et e e et et et et et e e et s e et e et et et eeet e erns 61
8,305 2 E LTI oottt ettt ettt ettt ettt ettt e ettt ettt ettt e ettt ettt et ettt e et ettt eeenns 62
8.3.06 SPI IS TIETE .ottt ettt ettt et ettt e e et e et et e et et e e et et ettt e e et et et et et et e ettt eeeenns 63
A.3.07 QSPEEFTE ...ttt ettt ettt 68
4.3.18 SD/SDIO ML TTRFIE .ottt ettt ettt ettt e et ettt e ettt e et et et ee et et e et ee e e s e et ee et eeeneeeenes 69
8,309 USBIFIE ..ottt ettt ettt ettt et et e ettt et ettt ettt ettt ettt ettt e ettt e ettt ee et 71
4.3.20 F5H 28 RN G (CANYIE TTEFVE oo 71
4.3.21 120 A EHE H B (ADC)HL B oo 72
4.3.22 1207 B FE B (DAC) HL B oo 75
4.3.23 JEFTHRZE(OPAMP) LB EL oo 76
4.3.24 FLIEEE(COMP)HE B E oot 77
43,25 TR T I (TS e <ot 78
B B TR N T oottt ettt ettt ettt ettt e et e et ettt ettt et ettt et et et e et r et r et eniees 79
SLLLQFPAS ..ottt ettt ettt ettt ettt ettt e ettt e ettt ettt 79
S2QFNAS ...ttt 80
B3 LQFPBA ...ttt ettt 81
S QFNBA ...ttt ettt ettt 82
5.5 LQFPBO ...ttt ettt ettt 83
5.6 LQFPLOD ...ttt ettt ettt e ettt ettt 84
BT ZZETTIBH oottt ettt e ettt ettt ettt ettt ettt et ettt ettt ettt ettt et et et eeanas 85
a0z N 77 <P RTN 86
=1 ; TR 89
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22 1L NB2G A5 B A YT B oo ettt e et e ettt et ettt et et et ettt ettt e ettt et en e 11
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt ettt ee e 17
ZZ 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 36
B AL HE R P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 46
BB A2 T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 46
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt et et ettt ettt et en et 47
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt en et 47
B A5 T LT B T E G oottt ettt ettt 47
Fo 4-6 PRI AL BT AZ BRI oottt ettt e ettt s et s ettt ettt 48
ZE AT BB HEELIE oottt ettt ettt ettt et e ettt e ettt ettt ettt ettt ettt ettt r et en et 48
F 4-8 BTN R K LA, B A A A P S A B AT oo 49
C I I 310y vl NN o =< < T =TRSO 49
K 4-10 BT LAY LRV AR, EE AL FEARAD M I EBFLASHA IZ AT oo 50
411 BERRRE IR T LI EE T T oottt ettt ettt ettt e ettt e et ettt e ettt et ettt ettt en et 50
F 4-12 R R AU R R BRI EE oottt ettt e ettt s ettt e et e s 51
F 413 EIE AR P I AR (BYPASSEEIR) ..ottt 51
F 4-14 ARBAIEE IS B PE (BYPASSIEIL) .ottt ettt ettt sttt sttt 52
2 A-15 HSE 4~32MHZIR T B A TEDD oottt et ettt ettt ee ettt en e 53
F 4-16 LSETRIG 22 EFTE (FLSET32.TBBKHZ)D) ..ottt ettt 53
B A LT HSI IR G o A D) oottt ettt ettt ettt ettt ettt ettt e et et en et 54
AL LSIHR T A MED oottt ettt ettt ettt ettt ettt en ettt en et 54
6 4-19 (RIIEERE IR ITIMRIBEIN AL ..ooovoeoeeeeeeeeeee ettt e st e e s et e e et e ees et e e e e et eeees et es e s eeenees et esees e eeseee e eseeeneees 55
B A 20 P E oottt ettt ettt ettt ettt et en et et et en et 55
B AL TR AT B oottt ettt ettt ettt ettt ettt er et en et 55
Sy AR e e A 1 TSRO 56
G A28 ESDAART IR AR oo ettt e ettt ettt ettt ettt ettt ettt ettt ettt e ettt n et en et 56
G A28 I SIBUBE oottt ettt ettt ettt ettt n ettt 56
B A2 OB A T oottt ettt ettt ettt ettt ettt er et 57
B A28 LOTR B G JTR oottt ettt ettt ettt ettt ettt et 58
B AT T L A E oottt ettt ettt ettt ettt n et e ettt er et 58
B A28 NI AT TIEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 59
C B L NN =T W= PPN 60
2 A-B0 TIMLIBHETED oottt ettt ettt et et ettt e e e s et et et et s e ettt e et et et et ettt et et e s et et ettt et et et ettt e eeeens 61
2 A-BLTIM2IBIAISHETED oottt ettt et ettt e st et ettt a et et et ettt e et e s et et ettt et et es et et ee e e eeeens 61
% 4-32IWDG H KA/ B AT E] (LSI =40 KHZ) oo 62
F 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 62
B BB P2CTE TTEETE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 62
T2 o35 SPILEFMED oottt et ettt ettt ettt ettt ettt ettt ettt ettt e et ettt ettt ettt ettt et en e 64
B 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt et e et et et et et eeeeas 64
B Ry A Loy = Ll TR TR PP U PTOTOTRT 67
22 4-38 QSPITESDRIFIIR T IR TE oottt ee et n et ee e en e 68
2% 4-39 QP IZE DD R T T I oottt et ee et 69
T2 -0 SD MM CEE T EE T oottt ettt ettt a st ettt s et a e e et et et ettt a et et et ettt et et et et et ee e eeeeas 70
G BB USB IR BIITIAL ..ottt ettt ettt et et e ettt e e et e e s et et e e e et e etee e et ee et et e et et en et eren et er et ereens 71
B A h2 USB L UL oottt ettt ettt ettt ettt ettt ettt ettt et en et 71
B BB USB AT UL oottt ettt ettt ettt ettt ettt ettt ettt en et 71
G A-Bh ADCHEFTE ..ottt ettt ettt ettt ettt ettt ettt e et et en et 72
E A5 ADCTRREITTHIDE@ oottt et ettt ee ettt e s et e et et et e e e et e e et ettt et ettt e s et et ettt e ettt et e n et r e eniees 73
2 4-46 ADCHETE — JRI BRI ZEAED@ oottt ettt ettt ettt n ettt s et er et ereis 73
G A-BT DACHTTE oottt ettt ettt ettt ettt ettt ettt ettt en et 76
ZE A-AB OPAMPEINED oottt ettt ettt ettt e ettt ettt ettt e ettt ettt r ettt et r et en et 77
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B -1 NB2GASS ZHIAE I .ottt et e s et e e et et e et et e et et e et n et e et ettt 9
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N32G455 £ 51 fdz il 2% 7= i % i PE BE3266Z ARM Cortex™-MAFN %, ST SIsH BT (FPU) AI¥UT s
S (DSP) , HFIATIHEAES . B LAEEH144MHz, SERETAS12KB N 47 f#Flash, F+37#5% H
FUNX T, B K144KB SRAM. B — NN EEERAHBRZL, PI MG AN 4 S 2B APB K UGS [, B
Z Y FF80/NME A 1/0s. SRt E HIm R L 1, 554112075 Msps ADC, i % C R38N N iEiE,
2/1Msps 12(iDAC, ARSI IS BN, 27T ER s . RNt 2 FridEs 0, a
FETPU(S)ART. 4M12C. 34NSPILL 24M12S. 11QSPI. 11MNUSB 2.0#% 4. 2MCAN 2.0B. 11~SDIOiE S # 1,
P B E R REAE R I 5] B, SORE 2 P [ s A ] SRR A

N32G455 241 7 ity il e € TAE T-40 CE+105THHE LV, LB E18VE3.6V, HitZMIiFER 4t H
PR, FFAARIIFEN H M ER . Z R0 i LT 48 2= 100 IS Fh AN [F) 2 T 20, MRIEAS 7] 14 2%
e, e rANEECE AR B 1145 TiZ 25007 SHERE,

1-1 N32G455 R FIHEE

System peripherals JTAG
. ST

8 MHz

RC OSC Power
Management MPU
4-32 MHz Controller
R-SRAM SRAM
osc
16 KB 128 KB ARM Cortex-M4
v 144 MHz

RC OSC power monitor

32.768 kHz

0sC reset controller

AHB-Lite
—
\

MCO Temperature Sensor

AHB bus matrix ( 144 MHz ) <—>

4x12bit
ADC
38-ch

12C SPI/12S Timer .
ackup .
Register 96bit DEEE
calendar | ( 84Byte ) 128bit
x4 x3(2) x8 Only ID
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1.1 Ay 2 F

B 1-2 N32G455 & FiT /AL B ER

= RE%Eg
AR J 7= -40-+105C
N: NationsTechnology
REFRERAL 5
—or Eab
32 = 32bit L= LQFP
Q=QFN
™ A SRR
G = General purpose AB
B = 128KB Flash
C =256KB Flash
MCU V\]& E =512KB Flash
4 = ARM Cortex-M4F
PR RS
X5 = Mg 5HAy gl%
R = 64fl
M = 80/
V = 100/
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1.2 B4—%

£ 1-1 N32G455 R A EERL B

BHRS N32G455CB/C/E N32G455RB/C/E N32G455MB/C/E N32G455VB/C/E
FlashZ & (KB) 128 256 512 | 128 | 256 | 512 | 128 | 256 | 512 | 128 | 256 | 512
SR?‘}E’EE 80 144 144 | 80 | 144 | 144 | 80 | 144 | 144 | 80 | 144 | 144
CPUII % ARM Cortex-M4 @144MHz,180DMIPS
TS 1.8~3.6V/-40~105C
BN 4
SEIT 2% =4 2
2 ¥N 2
sPI 30
125 2
QsPl | OnlysSingle Wire | 1
N 12C 3 | 4
gél USART 3
UART 3 4 4
USB 1 No
CAN 2
SDIO No 1
GPIO 37 42 51 65 80
DMA 2
'\(':“hmart]’ﬁgl‘;f 16Channel
12bit ADC 4 4 4 4
'\Ll:]r:::erlgf 16Channel 22Channel 33Channel 38Channel
12bit DAC 2
F
OPA/COMP 4/5 | a7 | 47 | 47 | 47
J—— DES/3DES. AES. SHAL/SHA224/SHA256. TSF'e\f\Jlé SM3. SM4. SM7. MD5. CRC16/CRC32-
AR BEE LAY (RDP/WRP) g XY 2R3
B LQFP48 | QFN48 |  LQFP64/QFN64 | LQFP80 | LQFP100

1. SPI2FISPI3$% 1 e R i% U 7E SP I A AT12S 3 Aiast =[] ) it .

11/89
A AR F IR A 7 Nations Technologies Inc.
Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100
B4: info@nationstech.com [E4w: 518057



thion v:“ www.nationstech.com

ERKAK

2 TheEe i
2.1 hEBAZ%

N32G455 % ¥R T i — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 54k T ia A
71, BN TR SIS ARG (FPU)  DSPRIFATIFE R4, $24t1.25DMIPS/MHzII I St RE . R 3
B ALIE 5 A B RE 7] 5 Cortex-M R 51 b B 2% PR THFE, ARECARTN 2 16 A R s 2, FH LA 2 75 s A
SR AR ) B 5 TR N = .

ARM Cortex™-M4F 327 k% 8 15 & e Ab 85 HA I 57 AL 5% .
J#: Cortex™-MAF /5] | ##78Cortex-M3 /(.

2.2 TR

N32G455 R 5| g E & R NN 47 (Flash) 17fitas . iR AZUSRAM, T 2-1U N7 as it 1 .
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B 2-1 FPff st

Reserved 0x4002_5000 - OXSFFF_FFFF

MMU 0x4002_4C00 - 0x4002_4FFF

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

ADC4 0x4002_1C00 - 0x4002_1FFF

ADC3 0x4002_1800 - 0x4002_1BFF

Reserved 0x4002_1400 - 0x4002_17FF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

0XE010_0000 - OXFFFF_FFFF Reserved ADC1 0x4002_0800 - 0x4002_0BFF

% DMA2 0x4002_0400 - 0x4002_07FF

< DMAL 0x4002_0000 - 0x4002_03FF

Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF

OXEOOF_FO00 - OXEOOF_FFFF ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0XE004_2000 - OXEOOF_EFFF External PPB

0XE004_1000 - OXE004_1FFF Reserved

0XE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001_57FF

_ N UART6 0x4001_5000 - 0x4001_53FF

0XE000_F000 - OXEQ03_FFFF Reserved Private Peripheral ~ Internal 256KB Reserved 0x4001_4C00 - 0x4001_4FFF

0XE000_E000 - OXE000_EFFF NVIC 12C4 0x4001_4800 - 0x4001_4BFF

0xE000_3000 - OXE000_DFFF Reserved 12C3 0x4001_4400 - 0x4001_47FF

0XE000_2000 - OXE000_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF

0XE000_1000 - OXE000_1FFF DWT USARTL 0x4001_3800 - 0x4001_3BFF

0XE000_0000 - OXE000_OFFF ™ TImM8 0x4001_3400 - 0x4001_37FF

SPIL 0x4001_3000 - 0x4001_33FF

) TIML 0x4001_2C00 - 0x4001_2FFF

Extended register 1GB Reserved 0x4001_2400 - 0x4001_2BFF

0xA000_2000 - OXxDFFF_FFFH Reserved ~ GPIOG 0x4001_2000 - 0x4001_23FF

0xA000_1000 - 0xA000_1FFF QSPI Register m GPIOF 0x4001_1C00 - 0x4001_1FFF

0xA000_0000 - OXAQ00_OFFF Reserved o GPIOE 0x4001_1800 - 0x4001_1BFF

< GPIOD 0x4001_1400 - 0x4001_17FF

GPIOC 0x4001_1000 - 0x4001_13FF

0x9000_0000 ~ OX9FFF_FFFF [ QSPI Bank | GPIOB 0x4001_0C00 - 0x4001_OFFF

0x6000_0000 - OX8FFF_FFFF [ Reserved | GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_07FF

AFIO 0x4001_0000 - 0x4001_03FF

) Reserved 0x4000_7800 - 0x4000_FFFF

0x4400_0000 - OXSFFF_FFFF Reserved Extended Device 1GB DAC 0x4000_7400 - 0x4000_77FF

0x4254_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF

0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias) BKP 0x4000_6C00 - 0x4000_6FFF

0x4010_0000 - Ox41FF_FFFF Reserved CAN2 0x4000_6800 - 0x4000_6BFF

0x4002_A000 - 0x400F_FFFF Reserved(bit-band Region) CANL 0x4000_6400 - 0x4000_67FF

0x4000_0000 - 0x4002_9FFF |  AHB/APB1/APB2(bit-band Region) USB/CAN1 SRAM 5128 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_5BFF

0x2400_0000 - OX3FFF_FFFF Reserved 12C1 0x4000_5400 - 0x4000_57FF

0x2248_0000 - OX23FF_FFFF Reserved(bit-band Alias) UARTS 0x4000_5000 - 0x4000_53FF

0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB UART4 0x4000_4C00 - 0x4000_4FFF

0x2010_0000 - Ox21FF_FFFF Reserved — USART3 0x4000_4800 - 0x4000_4BFF

0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region) oM USART2 0x4000_4400 - 0x4000_47FF

0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM o Reserved 0x4000_4000 - 0x4000_43FF

0x2000_0000 - 0x2001_FFFF (bit-band Region) < SP13/12S3 0x4000_3C00 - 0x4000_3FFF

SP12/1252 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

OXIFFF_F812 - OXIFFF_FFFF Reserved SRAM 0.5GB IWDG 0x4000_3000 - 0x4000_33FF

OxIFFF_F800 - Ox1FFF_F811 OptionBytes WWDG 0x4000_2C00 - 0x4000_2FFF

OXIFFF_4000 - OXIFFF_F7FF Reserved RTC 0x4000_2800 - 0x4000_2BFF

O0XIFFF_0000 - OXIFFF_3FFF SystemMemory COMP 0x4000_2400 - 0x4000_27FF

0x1002_0000 - OXIFFE_FFFF Reserved OPAMP 0x4000_2000 - 0x4000_23FF

0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1C00 - 0x4000_1FFF

0x0808_0000 - OXOFFF_FFFF Reserved Reserved 0x4000_1800 - 0x4000_1BFF

0x0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB TIM7 0x4000_1400 - 0x4000_17FF

0x0008_0000 - OXO7FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF

0x0000_0000 - 0x0007_FFFF | Aliased to YISRAM TIMS 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 AR IN A2

AR 128KF512KZ T HR AU AAE (FLASH)D , FH TA780RE e AEdls, TR/ 2Kbyte, SZHRFTTHEER
FEHL PR P FIEERE,

SCREAEE I RS, SNAZINE . S A e (AP HATIERE .

SRR Ay X B, B2 AT 43 N3N AR IX, AN Z IRIAN A LD 1) 4 AR HATARED)
2.2.2 IRASRAM

Fr N8 AR 218 144K Z 15 11 N B SRAMAIR-SRAM, H.HR-SRAM ARetention SRAM, K/NR16KFET. R-
SRAMZ ffRetention, 7EVBAT. Standbyt sl R Al AMRFFEHE (AT DARC B AR IFFECA R FE) 5 HoAth TAEREC
(RUN/SLEEP/STOPO/ STOP2) #i#a Bl frfs; 7 EPWRXTHRetentioni /T4 i E £ .

13/89

A AR F IR A 7 Nations Technologies Inc.

Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100

B4: info@nationstech.com [E4w: 518057




NQtion v:“ www.nationstech.com

ERKAK

2.2.3 IREK RERF BrEHIZR(NVIC)

W EIRE R R PR G 8%, BET AP 21586/ R B il -h T 1 (AN B4 161 Cortex™-MAF (1] 1 r £k ) 116
ML

B EHA IINVICHE Sk B LR Fr) - B e 3 Ak 2
R IA) N i Bt N N A%
EMATINVICE: O

FOVFHH T I S A 3

Kb B G 3 5 e P S 0 B

SRR T R R T e

H SR AL B IRTS

TR Bl EZN K, o SNG4 TT
AL DL g5/ (1 o T A AR S R VR 1) P IR B T R

2.3 SNER T Wi/ BRI 2R (EXT)

AN WS A T S S 20V R 2%, T TR AR TR MR R . BEAS R T 2R AR AT DU ST b T A
RFAF (LT BT B BSGA ), RS b Bl B MR A A A LR T TR TS SR RS .
EXT1A] DUAS I 21 ik i 55 B /N T N SR APB2 [ 8 B B . 22 1880138 A 1/O I B2 21 164 F M H 28

2.4 BB RS

R PR AR P kR, B3N EERCHBIHSI (8MHZz) , W EBREE4TLS] (4A0KHzZ) , AP e sy
BIHSE (4MHz~32MH2z) , AMFBAKER#HLSE (32.768KHz) , PLL.

LI A EEHS I B BRI B B NCPUIRBF, B85 FI ™ AT L& FE AR BAT R AU S T REAHSERS Bl 244501
BIFNERIT PP RN, EOR R R, RS B S DI BIHSI, QR RE b, B AT AR CEAR L A P
[FIAE, A 75 L AT DUR IO PLLIN B2 4 ) Hi W 28 (22— A TR B2 A5 P R M A 4135 2 2R 2 ) o

2T S T EAHBRISIR . HEAPB(APB2) MIIHAPB(APBL) X 15 . AHBI I =i 4% 2 144MHz,
APB2[1 i AR A T2MHz,  APBLIN R R SR N36MHz. 225 18] 2-2[1IN BHRHE .
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B 2-2 prorp
FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
Legend: I;/r‘eica}grz f——— TRNG_CLK 1M
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 9 ADCIMSEL 11/2/-+132
USB 1 48MHz USB_CLK
Prescaler to USB interface
11/1.5/2/3
RNGC prescaler
1112/3/4]-++132 RNGC_CLK
12S3CLK
12S2CLK
ADCPLL ADC1/2/3/4_PLLCLK
prescaler
11/2/-++/256 ADC1/2/3/4_HCLK ADC1/2/3/4_CLK
ADC HCLK
— prescaler ADCPLLPRES[4]
11/2/-++132
FCLK
HSI RC SCLKSW
8MHz HCLK cPU
PLLMULFCT |HSI [ AHB BUS
8 SysTick
0SC_OUT [HHsE 0sa SYSCLK Pr’:‘;;er HCLK = y
0sC IN 4~32MHZz| x17...X32 |PLLCLK] 144MHz 11/2)++[512 SAC CLK SDIO_CLK
- MAX CRC CLK QSPI_CLK
HSE - DMAL/2_CLK
APB1
PLLHSEPF;;;SRC || prescaler 36MHz MAX PCLK1 to
LKSSEN 11121418116 APBL1 peripherals

HSE
/128

0SC32_0UT LSE 0sC -

0SC32_IN 32.768KHz| LSE

RTCSEL

MCO [J&—
M

LSIRC LSI
40KHz

HsI
HSE
SYSCLK

L »RTCCLK

IWDG_CLK

CO

PLL MCOPRES
Prescaler
1213/41...115

— PLLCLK

TIM 2/3/4/5/6/7
If(APB1 Prescaler = 1) x1——— TIM2/3/4/5/6/7_CLK
else x2

APB2
L | Prescaler 72MHz MAX PCLK2 to

/2418016 APB2 peripherals

TIM 1/8
I1f(APB2 Prescaler = 1) x1

else x2

TIM1/8_CLK

SYSCLK
TIMCLKSEL

MHSHWE NPLLAE BRI N, 5 i 1 R G B AR H A A 21| 128MHz.
2448 FHUSBIARERm), %0 A fd FHHSEAIPLL, CPURIHZ 2/ 48MHz. 72MHz. 96MHzE{144MHz.

2.5 BEER
FEREBNI, A LB BOOTO/ 5] HRIEFAE L ALIG 18 At
B NEFNEEMER (FLASH Memory) &5
B RGAEEE (System Memory) J& 3l

M EBSRAME )

J& B IN#AE Y (Bootloader) 778U T- R Gifrfifi a7 LU USARTLHIUSBH: FXTFLASH MemoryidhAT 4ife «

2.6 LEETR

Vpp = 1.8~3.6V: Vpp5| INI/OF] BHIAT P E# 1V k28 A H
Vssas Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPHELHLER S HL . VopaFlVssahZii 4 Hl&E 3

Voo Vs

Vear = 1.8~3.6V: 4% Voph, ARTC. AMH32kHZIE % 28l 5 4% 2R A7 28 fit /i,
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R WA IR G IR R, S 0LE 4-3ftr %,

2.7 BAL

PR T L P AT (3 (POR) R 1 53 152 (PDR) LK » X 54 FUBS I A T TAEIRAS , (RAE R G5 f1  HE 1.8V
BT Vool T B MR (Veorpor)H  EPE T AOIRAS, A5 PR A1 255 or L

2.8 W] YRR H IR A ) B8

WE — A g R I (PVD), & MM Voo/Vooaflt I 5 R{E Vevo L, 24 Vool T 845 T B{E Vevo i)
gi%‘:ﬁﬁiﬁ, HHT AR FE AR ] UK B S S . PVDIIRE TR ZIEE T E o KT Veorror M Vevo I 275
2.9 BEIRES

R A 1T 28 AR R R .

B SEITERUN, SLEEPEEA: FHIETIE (MR) TAET IEEAH

B S IT/ESTOPORE: FH KT (MR) AliE TAE T 1R B UE K D FeR =X

B ONHIZTESTOP2. STANDBY#EA: FrREIMTIE: (MR) KM, &ML T 8 (BKR) JFA
SAEAEFEHRERTEE (MR) BUAET IEH T/RRES.

2.10 IRThFEAR

N32G455 541 7 it SLHF TLAMIR D FERR 2

M SLEEP#Z(

FESLEEPEIA T, RACPURIL, FIASMEAL T TARRE I ITE AL h Wi/ SR i e BECPU
W STOPOR{

STOPOKE 3L T-Cortex -MAFF FE BEARIE R, 7E{FESRAMAI 23228 N AN E RSN T, STOPOKL ] LLik
BRI AETHFE. FESTOPORES T, = HIRIE A RER 4 8h o], BIanPLL. HSI. HSE, Fif & a3nrik
BT IEE A DR

MRS T LUE AT AL B AR EX TS 538 MSTOPORE =X e fif, EXTUHE 5 1] LLESNEB16NEXTHE &
(I/OMZR) . PVDHYHIH . RTCHMefit, RTCHI%P. USBHIMLEE(E 5 .

B STOP2fER,

STOP2#5 & F-Cortex -MAFRFEREARRE LS, BT 1A% O AU B O A O . 2 B R YR T 28 9C ],
HSE/HSI/PLLZ< ] . CPUZf7asffEr, LSE/LSIAIHCE TA/E, FrfAGPIOMRE:, AMEIOE HIhAEAREE:. 16K
FA5 R-SRAMEREE, HALMISRAMAI A A7 25 B A0 £ 2k o 84711 %40 Zr A7 s DR dr

Mg B DUE AT — B B R EXTIAS S0 Fr WSTOP2EE R e filt, EXTHS 5 A LLEAMF16MNEXTHE 5
(/ORH3%) . PVDIM#IH . RTCEMITEMAEE . RTCH%EN. RTCA{R. NRSTH 7. IWDGHE 7.

B STANDBY#EZ

TESTANDBY #5507 AR B S K I FE IR VE FRIRAS o P93 110 B 1 TR #3 # 9C A, PLL HSIFIRCHR % #% FTHSE
ARG AR A 5G] #EANSTANDBY B )G, ZFAasMNAEE ER, HEDFARMNEARRE, R-
SRAMT] ¥, FepLHERAs TAE.

NRST FHIAMEEAES . IWDGE . WKUPH| I E— EFHAH . RTCHLEEEXRTCHY 4 mf DA A%
#1124 \STANDBY i X e it

B VBATHIZ
FEATRAT I i, N EEVppf BN, #BK 303k AVBATHLR, . fEVBATELR T, % TNRST. PAO-WKUP.
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PC13 TAMPER. PC14. PC152Z4F, KZE/O5] st = PHARAS
Vs EHEASTANDBY #z0Hf, RTC. \WDG FXS W I #2312 1)

2.11 EEFHEHRTFI(DMA)

L2 RIGHIE FDMATEH 2%, B/ )DMATE 25 X FF8/ M EE, v UE BLAE 28 BIAFE s . AN Bt o
TGt s RIS I B AL 2/ DMATS 28 SCREM 2 0P X R B, 850 T I i aefe i 2R g2 ph [X 25 R i
BTz AR R T

BAEIEAE LB EDMATE KRIZ 4, R A] DL SOl BNl iE .l opk sois B RN s 1
PRI B . A R e A H AR dbdk .

DMAR] LLHF FZ KM : SPI. 12C. USART, = Zi/itB F/3EAERT 25 TIMxX, DAC. 12S. SDIO. ADC. QSPI.

2.12 SERFEF8H(RTC)

RTC/e —HIELLISAT I ELES, WE H R e, vI$E4t = Ihae, A e A i A BTl (A
2B P D Thig. RTCHIEIGVDDE Vear7| It HE, 7EVoof AU IEFEVoo it i, 750U B Vear 5| B
L, Eﬁﬁﬁﬁﬁiﬂiﬁﬁﬁ:fﬂ?ﬁ%o RTCASH RAE IR E AR AL, M MNSTANDBY Ml , A
7o

RTCHIIXBN I 84 AT LIk 5 N 32.768KHZ M St A IR 45« N EBIKTh#E40KHZ RCHR o~ B i [ A st
P 128 ST — NI B . TR RS B R IR m S 5, @ U AMEI32. 768K HZ I B R st
BhYs, RIS ARME R R AR I Bl 22, AT DO ki H — AN 256Hz 45 5 A RTCHI B £ iE 4T Bk RTCH —
AN 2207 TSy A e F T 38 B0, BRSO R I 808 32.768kHzZIN, B P~ A — AN LR I I TR v . 53 4b
RTCH A SRl R AR THFEIRZS T i o

213 ERSRAE 1S
R 2RI B 4B R IEACE I 2, LSRN DA A LA FR G S
TR T R 2 R R SR AE I BT

R 2-1 ERFETIREHER

FER 2R TR R AR TR AEH FEHEDMAER | R/ BORE H A H
I_{ﬂii N N
TIM1 1~655362 |
1647 [T, A2 R P\ 4 5
TIM8 F T FIAE = 3R
TIM2 I_{ﬂii N N
TIM3 . 1~65536.2 |7 .
164z MR, ‘, Ty LA 4 Wha
TIM4 HIMT B
TIM5 LI
TIM6 1~655362 [

2.13.1 EARERZF(TIMFTIMY)

HAENZETIMBMTIM7 255 — 1647 B A B S . X258 I 32 AR OL A, A AR5
S E I 5% AT LA E FH 5 I 25 SR O AN [R) B 4 o e A0S A 0 EL BRI B DACHT- i i i i Hh FLIZIXBIDAC

B E IR B TR

W 1607 [ EERE RN

W16 R mEE TS s (O AR BT I B 913165536 2 [A] AT = AED
B il K DACH [F25 L%
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W E AR PR T DMATS R
2.13.2 B e 3 (TIMX)

AN B B E(TIM2, TIM3, TIM4ARITIME) EEH T LR A XA GE ST WS E S 1k
TR AN AR T A

I FH 5 I 2 10 2 BT RE AL A

16 7 [ B8 et . (arsedlm Bt s, mRiHEL o RIREED
16 LA gmAR o Aiids . (AR AR PTG &y 1 %1 65536  [A] AL R fED
TIM2. TIM3. TIM4 fil TIM5 5% S0 HF 4 ANl

WIE TR PWM St fh b, sk iU . gk
U R FA R A A T T IDMA:

& THFE

& il FF

L PN GEN

& i

A I A EAE i

ZA TR EHERE,  DUSELE i 8 1R D Bl 12

WE (GER) gwmidier: - TFIaEss T s gy et it
BRI O T = A AL

B SRR AR A R R T .

2.13.3 B IEH| I ER(TIMIFITIMS)

PINISL ) = E R &8 (TIMUTIM8) EZH TUL R I6: MG ST TR IS AE 5 ko
JEERT A A Y eI 4%

R E I A B AN D RE . SEIXIEAFIRN G- ThfE . &M T R L.
R GE I R £ ThRE A
W16 7 H B Bl CaPSERLA B8 ARG R RO .

&

B 16 AT mAE T ias . (P ARECRTIC & v 1 5] 65536 8] AR = AED
N AR E R
B TIMLEZ 6/M#EiE, TIM8 &% 6 NifiE
AR BOEE, TAEEACN: PWM S fH e, sk . SR
B0 EERARN AT EI/DMA:
& T
& il RFEF
& AR
& fiteAg
& RIEESHA

W BE DR ) T g ) LM
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B T TIML, TIMS8, i 1. 2. 3 CRFIIhRE
FE S SRS T P E I 2

ZAEREERE, DASTIE I 2 R D B
TIM1_CC5 A1 TIM8_CC5 Hl T tbisi #siHka

TIM1_CC6 H T OPAMP1 £l OPAMP2 [y NiEiE Y]#:; TIM8_CC6 HT- OPAMP3 I OPAMP4
)46 N\ JE T8 1) 45t

B (ER) Gl0EEE . T B RN e I
B ERMEEREEN. T S AL
2.13.4 ARG eI 8% (Systick)
AR F T SRR RS, TR AR OB A
A F ikt

2407 IR IB T T H g

EEILE ST

o0 $ 8 SO B A — AT R R R G

T R 5
2.13.5 & MR #(WDG)

SCREPANE TG T (IWDG)RIE LR T 1H(WWDG), PIANE TR AL 1B mf s &t i TR A S
PERIE Y 0 RS

MSLETTH (AWDG)

PST T IR FE T — N 1207 F I Ik T H B3 A — AN SAL A T4 ATgs ,  FH ST () FRMRERCHR Y 28 9k sl B =5
b e A R S AT AR 2, T TAEZESTOPORE . STOP2HE A MSTANDBY . IWDG— B30, fnii
ANTEBEE IR TR A G BRE T IHTHEES) TR THEES T 2 0x0001) P2 A= B A7, & n] LA T 76 N #2
7 R A 1 AT BEAS R G, SR —AN E I 28 NN PR P B A A A R 3 e 0 AT DA AR
S B EE SR B A T 1. A AV D e R A i .

HOFIIH (WWDG)

B VR H ORI, b T PUsiAs il 1 UL (V32 2% 3 AP N PR e 8 1 L s AT Py 47 i 7™
PR BRI SO B TON AL FORT S, 76 1140 LB A B 0L (e (R F IS, A
—MMCUENL. FEHIR T EAS A B & D AR A B i, SR 77 s 9 T H s B (FE 42 1) 7 77 23 P ) B
B AEHGFE— IMCURNL . X R WS I R 75 ZEAE — AT BR A 18] B 1 A il o

T B A
B WWDGHAPBLI & 345 5 153 21 () I 4 Bk 3y
B YRR E IS AT R T A
m MR
& CYEBIRIT B IGME /N T 0x40, (BE T 1A 3h) = AR S AT
& LB AE R LAMEE R, CEE T IR 3) W AR R AL

& WEREBN TE VI H AR VE W, ihiki T £l 5 T OxA0m 7 A LY e R W (EWINT), B AT LAY
M B s DL e WWDG R fir

R R
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2.14 1’CREEED

ZIRAN AL H)I2C I A%,
2 R A T A A A (e

Y HFIMHz), SZEFDMAESE, [FIET 5 SMBuUSs 2.038%% .

www.nationstech.com

ERMEZ EHLIIRE, EHIPTA12CRLRFE MNP Pl FrEAER . SCRF
12CHERAT Z M IR, I

CRCHY [ A B AL 36 . SMBuUS( & 4t & B 2 £ —System Management Bus) ATPMBus( FE 5 & 2 &L 28 —Power
Management Bus).

2CE O R EIhReF IR W R

Z EHTRE: IZAEHEE AT il E B T O B4
12C & IRE

& AR

& FAERBAEILES

[2C I\ ¥4 T g

& R bR ;

& 12CHE SCHRFTALBRI00 -0k, 707 AABE B SCHRe S Mk i ¥ i

L R R R VA ol B

7 A RIS U7 A7 /1007 bk AT B IR Y 5
SCREAS [F) F 8 TR

& RiEEE (m %100 kHz);

& DU (5514400 kHz);

& Pul+ (FIAIMHZ) ;

Y

& R AR bR

& FURIEL AR,

& 12CELITIRE;

bR

F A AT 5
kB A () B2 (ACK) B iR 5
eIk g DA Sy G A s U

L S5t AN K DI gl it e
2/ 7 )

& 1 O R T

& 1T T AR

AL MR K B T g

H I P25 (IDMA;

A HC B IPEC({E S G A A ) i 7 A B 56
RIEER A PECH v] LME NI 5 — > %%
T8 Ja — M 15 PECHT IR A 56

|

* 6 o
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B A SMBus 2.0

25 msI B I I SE I

10 ms=E ¥ # RFA SIS R I (1]

25 ms MK 2 SAIR BRI 1 )

ity ACKH il A4 PEC ™ A= I B
& SRR FEEML(ARP)

B i PMBus

2.15 BHA R DR PBRZF(USART)

N32G455 Z 51| 7= fh i, R T 7N BATWCOR 210, BEE3ANEH [F 2 5 2 Wk 45 (USART1. USART2F1
USART3), Fl44NiE 5P U R #%(UART4A. UARTS. UART6. UART7). X7/ DAt 7B i@ (S . SCHFIrDA
SIR ENDECt:fiidmfiehy . 2 AbHEZRm GBI, B X TIEFE R AFILINE/ N IIRE.

USART1/ UART6/UART74% iS5 M Z 0] A4 5Mbit/Fr,  Hoe 422 O Rl E 1 2 0 14 2.25Mbit/F5 .

USART1. USART2FIUSART34%: 1 A MEICTSHIRTS(E 541 . A ISOT816/1 %5 it R0 2K SPIiE
fEME, FrE 0 R] DUE FIDMARELE

USART - ZRH T

XL, s

NRZARAERS 3

DEOBRER KL RS, WA AR, F T RE R,  Heik4.5Mbits/s
A G AR A 7K P (B BROL)

AIRCE RS IR, SCRELERAME IR AL

LINTEAIE R WIT4F K68 77 AR LIN AT T A5 R BE 77, SAUSARTHREFHL B LINGS 2 BA3A7 1T
TR, A I10/1 147 B F 4

oy H AR ISk T S A
IRDA SIR Zmhd#s ey, 18 IEFF ST RE3/16/47 ) FrEE AT 8]
B BREREAThRE

* 6 0 o

& EREREEISCEF 1S07816-3 bRtk HLE SRR BE R X
& FHERAEI 0.5 A1 1.5 M kA
B X T A

A B M FIDMAR) 2 b 353815,  7ESRAM LR 4 th DMAZE M|/ K5k =771
LAY e kA Er b i A A

R &

\ GV 2L

& R MET

& LSRRG

L& e il

\ SRV SES LA
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EREIK
& SRR TR IR
B ORI bR &
& R
& REEEERR
& WEER
& KR
B 10 bR B USART A iR
& CTSH
& LINB TR
& NIFEHIRT ST
&  KiE5EK
& R F AT A
& BB NN
& AR
& WER
& R
& KIEEIR
B ZAEEIE(E, SRR ARUCES, T\ ER AR
B A BRI G 2 PR s A I B b b B AN
m EEARE:
USARTHER USART1 USART?2 USART3 UART4 UARTS UART6 UART7
SRR R R EF RF RF RF SRF
TR ) RE R EF AT AT AT AN
% 547 T (DMA) S S X X X S S
%2 Hh T BT S S R X X SR S
EikiZ RE R EF AT AT AT AN
r S S X 3 3 e Sa::
S L (k) SR SR SR S X X R
IrDA T Fr R RF RF RF SRF
LIN SCEF SRE EF SEF SEF SEF SRF
2.16 BATAMEELO(SPI)

SCRE3ANSPIEL, AIEANIRSEEOEH, SPISIPSHZEREIH,

SPISLVF S v AR e LA A UL /28 #4777 il fE .
FRALEAE I B (SCK). & L RE

FUT[ES AR, & n]{# FHCRCRE & I Al FEH 1S o
SPI% AR EZE IR T

I S o VN ik
W BN S = RO R B £ P U B R D AR
LIS R il I S wri

22/89
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R AT DARIE B R A, IR s
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BN

BEEERN 5

8 AR 2 R 2 T AR U (B K N FeeLk/2)
WA (B K A fpeLr/2)

X Sl SMib St ST

FREFI AT S 7T DA A A A EATNSSHE B IR BRI B A 5
I Gt AR P IR Al P AN 7

AR R BRI, MSBTE i BULSBTE A

AT fi A W R B B RO R SObR

SPLE AT RS AR &

SCREAT SRS 1 iEFCRC

& TERFBIT, CRCH A LIBEAE Ay iR 5 — N5 ik

& TEANUT B ORISR 1 B 5 — AN B 3T CRC 25
W ATl R R AR DL K CRCES R R

B SCREDMATHRE M AT RIE AR R A A IR R
W ORI SPILZ136Mbps, SPI2/SPI3#%1118Mbps

2.17 AT EME L (129)

12S72& — 35| IR R 20 B AT 82 BRI, 8 B R 2/ b v i 12542 11 (55 SPI2 FISPI3 & HH ) AT DA LA F £ 85,
MAE, X2/ 0] DARC B 1647 2407 83247 444, 7R vl fic & udi N B HIEE,  SCRF & SR ARSI
8kHzE|96kHz, & SCRFVUFR 5 Mibnite, ALFE CAHI2ShrE, MSBHILSBXS 55 hnife, LLAPCMApRE.

EE*ﬂiﬁm¢,ﬂ%IW&EﬁMﬂWﬁKFO%EWﬁI&%N,ﬁﬁ%mﬁ%%%M&%ﬁﬁﬁ%
55

12SE: i EZD)Rean T

WA (DU IEEEER)

F Bl MR

SO LR M I R TR AR, SRAHRE B 1) 55 TR A A2 (BK HZ 21|96k H2)

ks AT LR 164, 244783 321

T AIE A [ B BT 16/ (L6 H e i) 33247 (16 2453243 H s i)

A AR B P (R e )

M IERET (T REAR S ALAN 32 AR T (35 H AR B AL

16457 e 4fs 2 A7 i F SR A IR A2 UL, 0300 3 4 o 45 AT — AN B A7 o

SCRFRII2S T :

& 125 ©RHbR

MSB X F AR (76 %] 5%)

LSB X} 55 bRk (45 X 5F)

PCM Fr#E (16 A7 -7 sk it [7) 20 B 16 A E5cdls ioidy i 0y 32 A 1 i)

* ¢ o
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B T RS EMSBTE S
B A R A DMARE
W R R DU B S S AR A, L LB E N 256XFS(FS N B AR FE AR )

2.18 M£R4PIFEE L (QSPI)
LN AERQSPIE AL, W] LAZE A4 P A7 a2 A2 20T A
QSP Iz il 4% 1Y = EHRF MU R

W 0] DA E pSingle SPI/Dual SPI/Quard SPIBE . 7ESingleBi R, SCREFRAEIISPIEAE, ] LA TAELE X
T &R THT

W SPIHERAEJs 2URT DA B R Al A N A A R, 1R B dr ST L B, S8 7 1 Bl sk
B B2 B T B A T DARC

I FF8-bit. 16-bit. 32-bitfkFE Ui 19 75 1

HAR IR FIFO

L DMA:IE

SCHREFIFO R AR e b W BRI, 5080 U7 1) 5 o b

T N IH JE S FF4>36Mbps

AR B N AE M R, B TR A B, HURERYBL. B AT B, DummyBh Bt BB
B, X JUANKY BRI DARC B Dy it

2.19 ZEFFI A1 O (SDIO)

24807 N HE 42 1 (Secure Digital Input and Output), @ #SDIO# 111, SDIO=EHLH: 1 AAHBAM AL 281 %
AR (MMC). SDAEfE . SDIOR 4 a4t T /R

SDIOEHLIIREM T -

B ¥ (MultiMediaCard System Specification Version 4.2) , SZHF167(BRIN) ARTAISAI BE S48, ARG R
B EMMCHML

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥ (SD I/O Card Specification Version 2.0) , SZHFLAZ(ERIA) AL Hicdh #s X

B SDIOR## #< 1] ik 48MHz

B SDIOASCRFSPLE T3

2.20 5| 28 X R 4% (CAN)

SCRR2CANSZ B2 1, AR INTE2.0AH12.0B(F3)), R EEIMbps. ‘& A PLEISCR & LA AR R I AR
WML, 9] DUBESORN & 36 29 FRIR A I 4 i it

F B A

B FFCANPMY2.0AFI12.0B sl 2
B R A IE1Mbps

W SCFRI Al i A EAE DR

m ORIk

& 3 DRIEHEH
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& SRR S G R

& 0 RI% SOF 21 i e 2%
m IR

& 3 JIRFEM 2 NI FIFO
AR e A 2H
H 14k
NPESRIIES
FIFO i H 4b 275 AT e &

& 0B SOF I ZI i )8k
AR AR R

& bR EAR

& 16 7 HHI e 2%

& WTERJE 2 MR Ik A
m B

& PTRTBEK

& HRAE L A 1 Bt bk ], (TR R R

2.21 BH BT B4 (USB)

N32G455 Z 1 7= il IR — A AT USBIF B A& 45 1) 25, 808 4 T USB 1 4 (12Mbit/BD) bRk, i s v] F 414
Mg, BAHRMEEIIRE. USBEL FfI48MHzI £l 438 EPLL B 87 A CA AR IEE S R M, I B0 40
& HSEA I e A o

USB B & 42l s 12 E R PR T

Rty USB2.0 A3 ¥ 4% (M AR T

AECE 1 $) 8 A~ USB i a1

CRC(fH TUAR L) A U 5, R ) AN % (NRZI) Z A/ A b A0 1 78

SCREHEER R i 5 AR XU o XL

SCHF USB HE /M i 4

ML AR ik o A= ik

M USBDP {554 E3rmEs 15K ERispl (EfEEHD . KE45%

2.22 BHAB AN EHEO(GPIO)

T/ £801GPIO, ik 54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #F#H164N 4 H . £4NGPIO3|
FHIFRET DA BRI EITIR D fN GissloARar Bl Fhn) a8 M ThRgm 11, 240
GPI10O5| IR 5 %0 v AL 0 =AML, B V05| It S ek 5| BT H 5 B T HA S N ThRe 1 1,
B FIGPIOH| A K AL dE I g /7

GPIOE BRI IR 4n T
W GPIO i I FEEANM AT DL 3843 ) e B 22 s =X
& WAFT

* 6 ¢ o
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*

¢
*
*
¢
¢

mEA

*

*

*

N LR (55 R
MANTH (55 HD
[EEPEIPN

VAR E ket
A5 2
e H IR
HikEHH IR
I/O(GPIO)

S REANIE N, SHIGERIFRE, B BOOTO f1 BOOTL 4+ (BOOTO 1 BOOTL A#i AN T
B, 1O i DR AC B AR g A A

AR AR E AL, SRIIRERITE, 1O i D AC B B A, RS, JTAG 51|
BB T LA R h

v JTDI & T FHisist

v JTCK BT Mt

v JTMS BT EHisist

v NJTRST BT st

YRR BCE RS, S B e A A g A R AR 1/O SR, T DA BLHES A BT IR
i 2 an

PR 1 B AR BR Th e

AIER R T AT S AT SN BE AT, D TR AM TR, g 2 B RS A A K
SHThRE: A BN S I DI BEHT L 2000 S 1 (7 e B 2 A7 2 2 A2

GPIO BUEHLH], BUEHLHISCVFARES 10 BLE . 27E i K AL EHAT 1 BUE (LOCK)REF?, £~ —Ik

LA, REASRE S e A TR B

2.23 BB FFE A (ADC)

TR L AN 12074, TMSpS AL R IR IR L ALADC, S HRF B NN ZE 05 N, Al 538N A A 74N P 3
{5578, HPADCLZHFINFMBEE, ADC2C 124N iE1E, ADC3X H#F15/MMiiEiE, ADCASI 134

AR iHIE

o

ADCF E A AW T -
B R 1207, 10f7. 817, 6 M HERATELE

*
*
L 2
L 2

12bit 73 A T B e R A A 4.7TMSPS
10bit 73 ### T i e KA H 2 6.1IMSPS
8bit 73 HE N I R A 2 7.3MSPS
6bit 73 HE N I R A 2 8.9MSPS

B ADC I8l o AR, SRAE I B AN i i it

*
L 4
*

X ATEE E AHB_CLK /BN TAER 2R, fmnl £ 144MHz
ATRCE PLL 1E R RRERT s, e ml 2 80MHz, 234040 1,2,4,6,8,10,12,16,32,32,64,128,256
ATAC & AHB_CLK YE N RFER 208, 3] 80MHz, #4340 1,2,4,6,8,10,12,16,32

26 /89
A AR F IR A 7 Nations Technologies Inc.
Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100
B4: info@nationstech.com [E4w: 518057



NQtion v:“ www.nationstech.com

ERKAK

& CPEFEER R T AT Th AR, SR A ZRAC E AR IMHzZ
SCREE I ik ADC SRAE

BRI AE TR TR NEE A ORI R ARG 1A R e 7= A i
AR T S 45 A5 5

MIEIE 0 FEIE N (19 H ZhHFi =t

SCHFE R HE

Ay AR — S5 2 X 5

SR (A B T DA 18 1 3 ) G A2

TRV 0 R N3 4350 0 s 3 T

[ 7 A =

WEM, ADCL Al ADC2 414, ADC3 fil ADC4 44

ADC fEHEIR: 1.8V F 3.6V

ADC #ii N\Jilfl: VREF-< VIN < VREF+

ADC A LM# H] DMA #4FE,  FLINGHE TE 4 #0147 DMA 38 3K A4E
BAUE T IThRE, AR RS R L — 6 . 2 BEEl T I Hh IR, 2 P15 58 T 1 1
TS, KA i

2.24 FFIERFE B (DAC)

SCFRRN B R 425 (DAC), DACR 120 K v N\« oA HH A B0 B e - DACHKLERAT 2/ a1,
FEAEE A PR ey, 2 DACH LR LA . DACH LUIEL 5] fif A\ 225 H IS Vrer+ AER
T REHA EE He A R

AU LR T IR T e
i DAC HEHfedt: & — il

AL 8 frak 12 i

12 frkEs R AT )77 A7 A 0l 5

75 S T A

P M i

7R = A

X DAC I8 T8 A 37 B 7] 5

SEABIBH A4 DMA g

A BRI AT e

ifi N 2% LK VREF+

2.25 BHBKFH(OPAMP)

P 02 4T BB SRR 28, U AMIIROR . PR B AT AR PR 28 (PGA) 2528 TIE Mt (s A
A P SRR ) o

FEIIREUF

LSS TR N AT
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W] DA ST (32 FEORT R G PR 4 2508 5

L ISR SAEE 1PN =S E

B OPAMP TAEREA ] LA & k.
& MO (MBI RE)
& PGA R, AIgwmPEHE el 2X, 4X, 8X. 16X, 32X;
& RPEIE

W PYENER ADC EIE FH T BRI S S .

2.26 M LB EF(COMP)

ERmZ TS, UL s (REBES T s L 51 21/0 1D, WrTBLAE R ssd &, £
WA 6 7T LA S 5k [ 52 i 38 I PWME H G A5 T R YT e a4«

PO H - EE D Re L T

B SCRFLEI LA

W LA A E i SR DL R A
& AER 1O
€ DAC @i it

& NETEEESAN GUF 2 AW EAE R VREFL. VREF2, Frf 7 PMEbEeasdts) , alkF
Vopa BE1T 64 243551

FIYRFERIRHE, TG E NGRS R A IR EOR
W PR AT DU B /0 B e RN, Tk
& RFEM
€ OCREF_CLR Fff (T3 A iz
& RIEFEMF
PO 28 SCHF B U, A AL UL e AN IR
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 7] DAZH A 7 11 L o
RS LU A S, T DU SR AR R FRElE £ Timerl_OCS5. Timer8_OCS5 & Fai A
B AU T DA T TR RE 77, SCREMN SLEEP AR T e

2.27 BEAERER(TS)

L A R 2 2 — AN B R A A [ P, 4 FEL P 1.8V <V 3.6V2 [ LR 7 P 2l
SIADCL_ IS IS [, AT s IR 52 iyt e A M £

2.28 B LK THHE EIL(CRC)

R CRC32FICRCL6TIHE, T TURLIE(CRC) U5 5 0 /& iR 4 ] 7 1 A8 il 2 0 073 24— CRCITF R 45 3.
TERZ N, 3T CRCIBE AR H T I0AE B L5 sl 7 i 11— 2t . 7EEN/IEC 60335-1hRAE 175 Bl Y
EAREE T — PRI N AR B R T B, CRCTFS R T H] DL TSR o F SRR 25 44, FE SRk A
A BZ AN PR A 2 A2 X T

CRCH) I BURE N T -
B CRC16: XFFZ Wizl X10+X1+X2+X0
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CRC32: SCHFZ I X32 + X% + X2 + X2 + X164 X12 + X + X0+ X8 + X7 + X5+ X4+ X2+ X +1
CRC16 15 mfa: 14~ AHB 4 & #A(HCLK)

CRC32 {15 mfa]: 14~ AHB 4 & #A(HCLK)

TEHITCARTH AR E L&

B S DMA R

2.29 BEEREHINE 5] 2(SAC)

W HR SRR AT I 51 5, SRR 22 [ BRETI% L2 [ 50 0 R i SRVE N R B R Sk e, AR T 4l
RPN ONIETEI g

B AL SRR BRI

B SCFF DES SRR
& 7 fF DES 1 3DES g #ia 5
& TDES 37 #F 2KEY #1 3KEY 3,
€ 7 FF CBC fll ECB ##i={

B R AES SRR
& O 128bit/192bit/ 256bit #E K
€ fFCBC. ECB. CTR %k

B R SHA R
& ¥ SHAL/SHA224/SHA256

W R MD5 fil B

B ERRRRE S SML. SM4.  SM7 BTk DL K SM3 2R B

2.30 ME—& & 7515 (UID)

N32G455 Z 41| 7= it P B A [ B I E— & %5 7 415, 43 3 99647 [JUID(Unique device 1D) 11284 (1
UCID(Unique Customer ID), XM 7815 A7 UAE NAEAEif 2 I RGBCE S, BN S 1E SR
I Hﬂ‘ﬁ 5, HARUEXN32G455 R FUT B — AMMds i S AT AT 50 B A2 ME— 11, F P SRR B M 1 4% ]
PLiE T CPUBITAG/SWD 2 L 3L, AN rf #4584

UIDN96HL, JHH FHRMCN T 55 B RS, 1E9nS INAERT, Kb ME—An il 5 A Infig & Bk A &, o
— B HE AR TE N AT s o Y 1) 22 4k

UCIDN128f, 387 B REA A5 3, BRSO A7 KRARAE R .

2.31 HATHLRITAGHER O (SWJI-DP)

WIRARMAISWI-DPH; 11, 254 TITAGH H AT 2R iR 4% 10, AT DASEE B 47 B2k i D B TAGHE: O /)
HERE, JITAGHIITMSHIITCKAE 543 5] 5 SWDIOFISWCLKA: H 51 1, JTMSHI F 1 — Mk 1= S 4 T
T1EJTAG-DPFISW-DP ] 4] #z
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vBAT[ |1 36| | vDD_2
PC13-TAMPER-RTC [ |2 35| | vss 2
PC14-05C32_IN [ |3 34] ] PA13-swDIO
PC15-0SC32_ OUT [ |4 33( | PA12-UsB_DP
PDO-OSC_IN[_|5 32| | PA11-USB_DM
PD1-0SC_OUT [ |6 31{ | ra10

LQFP48

PAO-WKUP [ | 10 27| | PB14

Par[ |11 26| | PB13
Pa2[ |12 25| | PB12
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OSC_IN{ i1 T PC6
OSC_OUT| 12 QFN48 35{ __|PD11
PC3{ i3 34i |PD9
VSSA| 14 33{ __|PDS8
VDDA}{ 15 32{ __|PB15
PAO-WKUP{ 16 49 31{ __|PBl4
PAL{ 17 VSS 30{ irB13
PA2{ ig 29{ 1pPB12
PA3} " i9 28 |vDD_1
PA4i 10 27{ ipB11
PAS{ i1l 26 |PB10
PAG} 112 25{  |PE13
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vBAT [_]1 48 | ] vop_2
PC13-TAMPER-RTC [ |2 47 [ ]vss_2
PC14-0SC32_IN [ |3 46 [ _]pA13
PC15-05C32_OUT [_| 4 as[ ] ra12
PDO-OSC_IN [_] 5 a4 [ ] pan1
PD1-0SC_OUT [_|6 43 [ ]rat0

NRsT[ |7 42 [ ] rA9
pco[ |s 41| | rAs
PCIE 9 LQFPOd 40 % PC9
pc2[_]10 39 [ ]rcs
pca[ |11 38 [ |7
vssa [ |12 37 [ ]rce
vDDA |13 36 || PB15
PAO-WKUP [_| 14 35 [ | rB14

PaL[ |15 34| |rB13
Pa2[ |16 33[ ] pB12

PA3 [ |17
s
[]ao

PA4 [ |20

PAS [ |21

PA6 [ |22

Pa7 [ |23

pca |24

pcs [[25

PBO [_[26

PB1 [ |27

PB2-BOOT1 [ |28
PB10 [ |29
pB11 [ |30

vss 1[ |31
E
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VBAT{ i1 48i VDD_2
PCI3-TAMPER-RTC| 2 477 vss 2
PC14-OSC32_IN} i3 367 pats
PC15-0SC32_OUT| i4 457 pAL2
PD14-OSC_IN{ " i5 i pALL
PD15-OSC_OUT| ~"i6 207 pALO
NRST{ 17 27 Phs
PCOi i8 ai__|Prs
........ QFN64 .
PC1{ i9 40i PC9
PC2{ {10 39i__|pcs
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PE2 [ 60| | PA13
CIE s59[ ] PA12
veaT |3 s8] PALL

PC13-TAMPER-RTC [_|4 57| | Pal0
PC14-05C32_IN |5 56| | PA9
PC15-05C32_0UT [_|6 55| PA8

osc_N[]7 54[ ] Pco
osc_ouT[_|8 53| | pcs
NRsT |9 52| ] Pc7
pco [ 10 LOFPE0 s51[_]Pce
pc1[_ |11 50| | PD15
pc2[|12 a9[ |14
pca[ |13 a8[_] Pp10
vssa [_]14 a7[_] PDO
vopA[_|15 a6 | Po8
PAO-WKUP [ 16 I G
PaL[ |17 a4 ] rB14
PA2[ |18 43[ ] PB13
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pco[ |15 61[ ] Pp14
pci[ |16 60[ ] P13
pc2[ |17 s9[ ] Pp12
pca[ |18 s8[ ] Pp11
vssa[_ |19 57[ ] pp10
VREF-[_] 20 56 | PD9
vRer+ [ |21 55| | PD8
VDDA [ 22 s54[ | PB15
PAa0_WKuUP [ |23 53| | PB14
paL[ |24 52| | P13
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vss 4 |27
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PA6 [ |31
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J|1o|1 2|9 2]19 -

- - 11 PE2 /0 | FT | Yes PE2 UART6_TX -
-l -] -1 22 PE3 /0 | FT | Yes PE3 UART6_RX -
-l -] - -3 PE4 /0 | FT | Yes PE4 - -
RN PE5 /0 | FT | Yes PE5 - -

-l -l -] --15 PE6 /0 | FT | Yes PE6 - -
1|-]1|1]3]|6 VBAT s | - - VBAT - -
2 - 22|47 PCBJTAC'X')PER' I/0 | TC | Yes | PC13® | TAMPER-RTC -
3|-]3]3|5]|8 |PCl4-0SC32_IN® | 1/O | TC | Yes | PC140® 0SC32_IN -
41 -|4]4|6 |9 |[PCI5-0SC32 OUT®| 1/O | TC | Yes | PC15® | OSC32_OUT -
- -l -] -] -]10 VSS_5 s | - - VSS_5 - -
-l -] -] - |n VDD_5 s | - - VDD_5 - -
5015|5712 OSC_IN® I | TC | Yes | OSC_IN - -
6 |2 |6|6]|8]13 0sC_ouT® O | TC | No | OSC_OUT - -
7l- 7] 7|9 |14 NRST o | - - NRST - -
ADC12_IN610) COMP7_INM
-|-|8|8 1015 PCO /0 | TTa | No PCO 123 SCL UARTE_TX
ADCI12_IN700) COMP7_INP
-l -] 9|9 11|16 PC1 I/0 | TTa | No PC1 12C3 SDA UART6 RX
UART7_TX
(10) —
- | -|10]1012 |17 PC2 I/0 | TTa | No PC2 %%%é;'g& SPI3_NSS
- 1253 WS
UART7_RX
SPI3_SCK
1283_CK
- (10) _
3 (1111|1318 PC3 /0 | TTa | No PC3 | ADC12_IN9 OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
4 12 19 VSSA S | - - VSSA - -
8 12 14
- 20 VREF- s | - - VREF- - -
- 13 21 VREF+ s | - - VREF+ - -
9 13 15
5 22 VDDA s | - - VDDA - -
WKUP
USART2_CTS
ADCI_IN1®
106 14|14 |16 |23 PA0-WKUP I/0 | TTa | No PAO  [TIM2_CH1_ETR CS%'}gpkﬂ—l”S\‘oM
TIM5_CH1 -
TIM8_ETR
COMP1_OUT
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USART2_RTs |  COMPLINP
ADCL N2 | OPAMPLVINP
117 |15|15|17 | 24 PAL /0 | TTa | No PAL TIME CL OPAMP3_VINP
TIM2 CH2 SPI3_MOSI
— 12S3_SD
USART2_TX
TIM5_CH3
12| 8 |16 |16 | 18 | 25 PA2 /0 | TTa | No PA2  |ADCI2_IN1109 8Eﬁmgé—x:m
TIM2_CH3 -
COMP2_OUT
UTS]?AF;T?:—&X OPAMP1_VINM
139 17|17 |19 26 PA3 /0 | TTa | No PA3 — OPAMPI_VINP
ADCL_IN4®) COMP5_INP
TIM2_CH4 —
- | - |18]18 |20 27 VSS 4 s | - - VSS 4 - -
- - |19]19 21|28 VDD_4 s | - - VDD _4 - -
COMP1_INM
COMP2_INM
SPI1_NSS COMP3_INM
USART2_CK COMP4_INM
14 (10|20 | 20 | 22 | 29 PA4 /0 | TTa | No PA4 DAC_OUT1 COMP5_INM
ADC2_IN1© COMP6_INM
QSPI_NSS COMP7_INM
OPAMP4_VINP
12C2_SCL
COMPI_INM
COMP2_INM
COMP3_INM
P11 SCK COMP4_INM
DAC OUT? COMP5_INM
15 |11 | 21| 21|23 |30 PAS5 /0 | TTa | No PAS5 = COMP6_INM
ADC2_IN2©)
0SPITSCK COMP7_INM
- OPAMPI_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIMBBKIN | g1 gy
16 |12 |22 | 22|24 |31 PA6 110 | TTa | No PA6 — OPAMP1_VOUT
TIM3_CHL1 COMP2_OUT
COMP1_OUT =
QSPI_100
SPI1_MOSI TIM1_CHIN
TIM8_CHIN =
ADCI 1N4©) COMP2_INP
17 13|23 | 23| 25| 32 PA7 110 | TTa | No PAT7 - OPAMP1_VINP
TIM3_CH2
— OPAMP2_VINP
QSPLIOL COMP6_INM
COMP2_OUT -
ADC2_INS® opfhﬁgés\(ill_NM
- | 14|24 |24 26|33 PC4 110 | TTa | No PC4 QSPI_102 —
UART? TX COMP4_INM
- COMP5_INP
ADC2 IN12® | O
- |15| 25| 25|27 |34 PC5 110 | TTa | No PC5 QSPI_103 COMP4 OUT
UART7_RX —
- COMP6_INP
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TIM1_CH2N
ADC3_IN1209) UART6_TX
18 | 16 | 26 | 26 | 28 | 35 PBO /0 | TTa | No PBO TIM3_CH3 OPAMP2_VINP
TIM8_CH2N COMP3_INP
COMP5_OUT
TIM1_CH3N
©) —
AT?%—'(':\‘SL‘ OPAMP2_VOUT
19 |17 |27 | 27 | 29 | 36 PB1 /0 | TTa | No PB1 - UART6_RX
TIM8_CH3N -
COMPA OUT COMP2_INM
- COMP1_OUT
20|18 | 28| 28 | 30 | 37 PB2 /0 | TTa | No |PB2/BOOTL| ADC2_IN13) UART4_TX
SPI1_NSS
TIML_ETR
UART4_RX
_ _ - (10) _
19 31|38 PE7 /0 | TTa | No PE7 | ADC3_IN13 SPIL SOK
COMP3_INM
TIM1_CHIN
UART5_TX
SDIO_DATO
_ _ - (10) —
20 32 | 39 PES /0 | TTa | No PES | ADC34_IN6 SPILMISO
OPAMP2_VINP
COMP2_INM
TIM1_CH1
UART5_RX
- - - 9 —
21 33 | 40 PE9 /0 | TTa | No PE9 ADC3_IN2 SDIO. DATL
SPIL_MOSI
TIM1_CH2N
SDIO_DAT?
_ _ - (10) —
22 34 | 41 PE10 /0 | TTa | No PEI0 | ADC3_IN14 SPIZNSS
1252_ WS
TIM1_CH2
SDIO_DAT3
_ _ _ (10) —
23 35 | 42 PE11 /0 | TTa | No PE11 | ADC3_IN15 SPIZ_SCK
1252_CK
TIM1_CH3N
24| - | - |36]43 PE12 /0 | TTa | No PE12 ADC3_IN4® SDIO_CLK
SPI12_MISO
TIML_CH3
SPI2_MOSI
- - - 9 —
25 37 | 44 PE13 /0 | TTa | No PE13 ADC3_IN3 1262 SD
SDIO_CMD
A T PE14 110 | TTa | No PE14 ADC4_IN1® TIM1_CH4
A B PE15 110 | TTa | No PE15 ADC4_IN2 TIM1_BKIN
TIM2_CH3
COMP5_INM
12C2_SCL OPAMP3_VINM
21|26 (29|29 |38 |47 PB10 /0 | TTa | Yes | PBI10 USARTZ TX | OPAMPAVINM
COMPZL_INP
COMP3 OUT
oo son | o MM
22|27 (303039 |48 PB11 /0 | TTa | No PB11 USART3_RX 5
ADC3_IN1®@ COMP2_INP
— COMP5_OUT
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23| - [31]31]40]49 VSS_1 s | - | - VSS_1 - -
24 |28 (32324150 VDD_1 s | -] -] vbba - -
SPI2_NSS
1252 WS
12C2_SMBA COMP3_INM
25|29 (3333|4251 PB12 10 | TTa | No PB12 | USART3 CK | OPAMP4 VOUT
TIM1_BKIN COMP4_OUT
CAN2_RX
ADC4_IN3®
SPI2_SCK
1252_CK
USART3_CTS UARTS_TX
26 (30| 3434|4352 PB13 110 | TTa | No PB13 TIML CHIN COMP4 NM
CAN2_TX
ADC3_IN5®
SPI2_MISO
TIML_CH2N COMP3_INP
27| 31|35/ 35|44 |53 PB14 110 | TTa | No PBI4 | UsARTS RTS UARTE RX
ADC4_IN4®
SPI2_MOSI
28 | 32 | 36| 36 | 45 | 54 PB15 o | TTa| No | PBI5 1252_SD COMP4_INP
TIM1_CH3N -
ADC4_IN5®
USART3_TX
OPAMP4_VINM
. SPI3_NSS
- (33| - | - |46]55 PD8 110 | TTa | No PD8 | ADC4_IN1219 1255 WS
CANL RX
COMP6_INM
USART3_RX
SPI3_SCK
-3 - | - | 47|56 PD9 /0 | TTa | No PD9 | ADC4_IN1310) 12S3_CK
CANL TX
COMP6_INP
USART3_CK
-l - - |48 57 PD10 10 | TTa | No PD10 | ADC34_IN740) CAN2_RX
COMP5_INM
USART3_CTS
-3 - | -] - |58 PD11 110 | TTa | No PDI11 | ADC34_IN8UO) CAN2_TX
SPI3_MISO
TIM4_CH1
USART3_RTS
e PD12 110 | TTa | No PD12 | ADC34_IN9(O) SPI3_MOSI
12S3_SD
COMP7 OUT
-l - - - 60 PD13 110 | TTa | No PD13  |ADC34_IN10t TIM4_CH2
TIM4_CH3
- -] - 4961 PD14 10 | TTa | No PD14 |ADC34_IN1109 12C4_SCL
TIM8_CH1
TIM4_CH4
-l - -] -|50]62 PD15 /0 | FT | Yes | PD15 - 12C4_SDA
TIM8_CH2
1252_MCK TIM3_CHL
- |36|37|37|51]63 PC6 110 | TC | 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
- 37|38 |38 52|64 pPC7 110 | TC | Yes pPC7 SDIO. DAT? 1257 CK
12C4_SDA USART2 RTS
TIM3_CH3
- |38 |39|39|53]65 PC8 o | Tc | Yes | Pcs sTD”|\é|38"DC:T30 SPI2_ MISO
- USART2_TX
TIM3_CH4
SPI2_MOSI
1252_SD
TIM8_CH4 USART2_RX
- | - 40| 40| 5466 PCY /0 | TTa | Yes PCY SDIO. DATL COMPE. OUT
OPAMP3_VINP
OPAMP4_VINM
COMP4_INP
USARTL_CK
29 | 39| 41415567 PAS 110 | FT | Yes PAS TIM1_CH1 -
MCO
USARTL_TX
30 | 40 | 42 | 42 | 56 | 68 PA9 110 | FT | Yes PA9 TIML. G2 12C4_SCL
USARTL_RX
31| 41|43 (43|57 69 PAL0 10 | FT | Yes | PA10 TIML, CH3 12C4_SDA
USART1_CTS
USBDM
32| - | 44| 44|58 |70 PALL 0 | FT | Yes | PALL CANL_RX COMP5_OUT
TIM1_CH4
COMP1_OUT
USARTL_RTS
USBDP
33| - | 4545|5971 PAL2 10 | FT | Yes | PAL2 CANL TX COMP6_OUT
TIML_ETR
COMP2_OUT
ITMS- PAL3
34 | 42 | 46 | 46 | 60 | 72 PA13 Vo | FT | Yes | wpro - UARTA TX
I U Not Connect
35| - | 47| 47|61 74 VSS 2 s | - | - VSS_2 - -
36| - |48 48|62 75 VDD _2 s | - | - | vbp2 ; -
JTCK- PAl4
37 | 43|49 | 49 | 63 | 76 PAL4 VO | FT | Yes | queLk ; UARTA RX
TIM2_CHL_ETR
PALS
38 | 44 | 50 | 50 | 64 | 77 PA15 O | FT | Yes | JTDI Slzé:’;—’\v'\fg SPIL_NSS
- USART2_CTS
TIM8 CHIN
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USART3_TX
SPI3_SCK
- | - |s1|51|65]78 PC10 o | TTa | Yes | PCI10 sUDAquTL[l)_ATTXz 1283 CK
- QSPI_NSS
COMP3_OUT
USART3_RX
UART4_RX SPI3_MISO
- | - | 5252|6679 PC11 UO | TTa | Yes | pe1r | fTERS oSPT SCK
COMP2_OUT
USART3_CK
SPI3_MOSI
- | 45|53 | 536780 PC12 o | TC | Yes | PC12 UARTS_TX 12S3_SD
SDIO_CLK Qomi 100
TIM8_CH2N
CANL RX
o -] - |es]et PDO o | FT | Yes | PDO® - UARTZ TX
QSPI_i01
CANL TX
Lo -] - el e PD1 o | FT | Yes | PD1® - UARTZ_RX
QSPI_I02
TIM3_ETR PSS
- 46|54 |54 (70|83 PD2 o | TC | Yes | PD2 UART5_RX A
SDIO_CMD QSPI_IO3
- TIM8_CH3N
- - - e PD3 O | FT | Yes | PD3 - USART2_CTS
Lo - - - ]ss PD4 o | TC | Yes | PD4 - USART2_RTS
I - PD5 o | TC | Yes | PD5 - USART2_TX
A I T PD6 o | TC | Yes | PD6 - USART2_RX
A PD7 o | TC | Yes |  PD7 - USART2_CK
PB3
TRACESWO
SPI3_SCK TIM2_CH2
39| - | 5555|7189 PB3 o | FT | Yes | JTDO 1255 Ok P SoK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1
40| - | 5656|7290 PB4 O | FT | Yes | NJTRST | SPI3_MISO SPI1_MISO
USART2_TX
TIM8 ETR
TIM3_CH2
12C1_SMBA SPI1_MOSI
sl - |57|57|73] 01 PB5 o | FT | ves | PBS SPI3_MOSI CAN2_RX
12S3_SD USART2_RX
TIM1_BKIN
USARTL TX
42| - |58 (5874|092 PB6 o | TTa | Yes |  PB6 pelSCL CAN2_TX
- COMP5_OUT
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ERRAK
ES P g HERIE A TIRR®
SRR B4R B | W ate0)
L8 E|% g K| o |xp| AR Bk B
21913193 3’ -
12C1_SDA USARTL_RX
43 59 | 59 | 75 | 93 PB7 /O | TTa | Yes PB7 TIMZ CH2 COMP6_OUT
44 60 | 60 | 76 | 94 BOOTO | - BOOTO -
TIM4_CH3 12C1_SCL
45 | 47 |61 |61 |77 | 95 PB8 I/O | TTa | Yes PB8 SDIO_DAT4 CAN1_RX
COMP1_OUT UART5_TX
TIM4_CH4 12C1_SDA
46 62 | 62 | 78 | 96 PB9 /O | TTa | Yes PB9 SDIO_DAT5 CANL_TX
COMP2_OUT UART5_RX
97 PEO /0 | FT | Yes PEO TIM4_ETR -
98 PE1 /0 | FT | Yes PE1 -
47| - | 6363|7999 VSS_3 S - VSS_3 -
48 | 48 | 64 | 64 | 80 | 100 VDD _3 S - VDD _3 -

l= # A, O= %, S= HhE, HZ= EZk.
FT: Z5#5V; TTa: ##3.3V, LHHEASE: TC: 3.3V 10,
FLETYFE TE 7 2S5 P L e

PC13, PC14 FPCL5 5/ BT SR FF FHH AT, T N R AFFHR GEEIRANCH TR I B IE(3MA) o ATULIX =1 T/ BIE i
H GBI B L FIREY: (E A fi T N BE L (EE2MHz 20, BRA G50 51 6 4B80pF , =15 it i i1 6 H 5 1S BEE
173mA.

5. RLET| IR XTIk L I T L ZaERE T I BTER [, 328 5] IR IRES 775 17 X 27 A s A2 X e 7 1
S LWL RNLRL RN o« KT LITFERIZ LA LTH) RAE (76 152 ENI2GASXX /1 25 F A9 7t 75 17 X 2 FIIBKP
AWK HE T o

6. AR RITLYFEREGE HIE I B2V RN T 0 L (TR HIES RSB VLTI 17 B 2 N32GABX /7 275 F Y
HIHLIFAIO 55 Fi I i 5 B 5 s

7. LQFPA8/6A L] L1 T 5 Fl 7] b 75 55 /5 K 17 Je B iA B & 0SC_INFIOSC_OUT 755l H1H ] LU 3 % & Xy 1~ 5 1
PDOAPDL1jE, 245/ HPDOFAPDLAL, X157 BN GeHTEZE 0 L)[5. HXFLQFP80/1004/%4E, Hi7PDOFAPDL % /A
FHITHEE T, AT 7T A 1 A T R I B . 22 1E 05 HiF S ENI2GASx M 1 2% F A B /2 5AI0 2=
TR R EE T

8.  Fail-safe /7745 /7 /A HIRFIANS , FANO_LIITIA EFHE Vs A RAFERIA BT T AL MITT-FECEI LA —E Bk
H-HFEHBIHIH R o

9. XWIIHIADCEE Fy RFE i E, AR R 5. 1AMSPS(12Bit) -
10. X AZHIADC i E [ e, % 7R e R 4. 23MSPS(12Bit) -

Ve FEHG T S FR bR B HIADCL2_INX, X 1N G AT EAZADCL_INXZGADC2_INX. #/%7: ADC12_INS Znix 1~ 5/
A LU & #9ADCL_INS, 14 i LU & #7ADC2_IN9.

JTRE, 5] IS Ry HPIHIADC34_INX, Zn3-N5 Baf LIZADC3_ INXZZADCA_ INX.

LRI G HPAO XA IR EEF HITIM2_CHL_ETR , o i IB B iZ T FEATIM2_TIL B TIM2_ETR. /a/2E, PALSX/ /KT
W HIERT S FTIM2_CHL_ETR, ABGHEHE X .

FHET HI557 17, 75 ZH RO H JE S H 257 F3.6V.

A w npoE
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ERKAK

4 S

4.1 WA %

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

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

LEAEA SR T 7 (VERR P BB B G A A . BRI/ T S A B MR . R ek 134T
QE?E%QWMW%%iJ%¢ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁnWﬁ%ﬁﬁﬁmmzﬁwﬁ@ﬁﬁﬂ%ﬁﬁ)
4.1.2 BAEIEE
BRAR BN, SO e T Ta=25 TRV pp=3.3V. XM R MR, OUH T/ 1 18 5.
4.1.3 JL A 25
BRAERS I, KRB 2R R, AR TR R
4.1.4 B HEE
P 51 IS 50N 1 R S R T 41,

B 4-1 5l sAEE&HE

M MCU

30pF —

4.1.5 5| i\ B E
B _E R B 77 R TR 42
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EREA

4.1.6 TR

Bl 4-3 ftrTR
VBAT |
Power Switch Backup circuit
~
1.8-3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register
=TT T 1
I
I
|
10 |
General 1/0 port —@ Levell jogic :
switcH circuit - 1
Core circuit |
(CPUdigital ||
Vbp circuit and |
1 memeory) :
| |
Vbp1/21 Volt : |
oltage
. regulator I' :
nx100nF | :
T |
1x4.7 uF ] :
|
= Vssi1/2/- e !
VbD
VDDA L
: - —@ >
|
|
VRer : Analog
— e peripherals
— (ADCs
10 nF VREF+ DACs
A OPAMPs
+1UF COMPs)
100nF +1UF VREF] |
hd I
== Vssa | -

VE: T4, TuF 280 B EN bos -
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4.1.7 HEEVEFEN &

Bl 4-4 BFHFANEG R

I BAT VBAT

U

1
L

loo Voo

O
l

L

VDDA

4.2 4% B KBUEE

INFEZHAF RO BT i Rl i <40 f KBUE(EFIR (R 4-1. K 4-2. R A3)P ey i, mrRES S EERTK
ANEHBAR IR o 3K B2 40 Y BE AR 2 B KT, JF AN RORAE LR AR T 88 F RO DI REVE R TE 1R BRI AR
EREONIE SIS A GG T E T i

£ 4-1 BERHE
s R B/ME BAE L:N v
Vop- Vss A1 3 A4k F A (B B Vopa T Vop) @ -0.3 4.0
Vv TESV R Z 5] R\ H RS Vss-0.3 55 \
i 6 FE 51 _E RN FLE® Vss-0.3 Voo + 0.3
| AVopx | ASTEASE F 5| B2 ) 1 FE T 22 - 50 iy
| Vssx- Vss| ANTE 5| B2 a) ) 22 - 50
VEspHEM) ESD& H A H s (N (A 28 W 4.3.117%
1. BB HIE(Vop, Vooa) ML (Vss, Vssa) 51 B0 20 G 4832 32 21 758 7o VFVa Rl Y AR e &R 4 L .
2. VinANEEHEKE, BRSESER 4-2,
3. H45VEZS| NS5V, Voo MREMKT2.25V,
F 4-2 HGiRE
5 £ RRXED By
lvoo 2235V D0/ oo HL U5 F i LU (L% FEL U O 100
s 2255tV ssHL 2 1 55 1L G L L ) O 100
| FERE VORI 31 1L 0% 12 A
© AL VORI 51 51 _E f% th oL 3 12
NRST5| JHIFIEN B -5/0
lingping @ ~ N
FoAd 51N R IR 45

1. FrARIEIE(Vop, Vooa)FIHi(Vss, Vssa)5| AU &R SME v B NIt RS L
2. HViN>Vool, B—ANIEFENBR; MViN<Vssi, B—NRFTFENER. ey AN H 5 KE, BERHES%EE
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R 43 BESH
5 i 1 Ay
Tste it AE I FE G -40 ~ +125 T
T KGR 125 C
4.3 THE&AM:
4.3.1 BHAITEEM
X 4-4 BREI/EEYS
(ines S8 > 353 B/ME BXE BT
freLk A B AHBI 2 5 - 0 144
fecLia PN AP B LS 4 B & 0 36 MHz
fecLkz A 1 AP B2 5} 4 4 %2 0 72
Vop P A o - 1.8 36 vV
VbbA TN 4 A W5 VopWAH [H 1.8 3.6 \Y
VBaT o TR E - 1.8 36 vV
Ta R (B EARST) JE S RAT -40 105 C
T RN Ja B IRAT -40 125 C
1. AU FHAR A ER I Voo M Vopafit B, fE FELAITEE#/EWIE], Voo MIVopaZ [8lH% £ f0 A 300mV I 2 5.
4.3.2 b o 0 e ) R TAE S48
FRAEHPSERKIER 4-45) AR NS
R 4-5 LR RN K TIESY
e 2 > 353 B/ME BAE BT
‘ Voo b FH# R FEL Y5 EE T MOTF 313 Vb 20 o oV
A RVAE ST Ho L P MV oo 15110 80 w i

4.3.3 PYHR R LA r PR R B BRARS 4
TR IS ERAAER 4-45) OFFEERE FAIVoo kiR F IR i
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ERRAK
R 4-6 PWHRE LA AL YRR B i
, =2\ 1=IN L3
ine] ¥ %A e HRUE & R
PRS[2:0]=000 (_L7Hi) 2.09 2.18 2.27 \Y
PRS[2:0]=000 ('~ F&¥Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LTHY) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (K F4Y) 2.09 2.18 2.27 \Y;
PRS[2:0]=010 (_L7F+¥%) 2.28 2.38 2.48 \Y
PRS[2:0]=010 ('K %) 2.19 2.28 2.37 \Y
T S R 1) P A ] 32 PRS[2:0]=011 (L F+¥#) 2.38 2.48 2.58 Vv
I Tk PRS[2:0]=011 ('F F&if) 2.28 2.38 2.48 \Y
(PWR_CTRLI¥MSB PRS[2:0]=100 (_L.F+¥) 2.47 2.58 2.69 \%
N0) PRS[2:0]=100 (R [#¥1%) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_EFHi) 2.57 2.68 2.79 \%
PRS[2:0]=101 (N F&¥) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_LFHY) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ("N F#¥H) 2.56 2.68 2.8 \Y
PRS[2:0]=111 (_EFHi) 2.76 2.88 3 \%
Vous PRS[2:0]=111 (T~ F£¥E) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_E7Hi) 1.7 1.78 1.85 \%
PRS[2:0]=000 ("~ F4%) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_L71%) 1.8 1.88 1.96 \Y
PRS[2:0]=001 (N F#¥H) 1.7 1.78 1.85 \Y
PRS[2:0]=010 (_E7Hi) 1.9 1.98 2.06 \%
PRS[2:0]=010 (T~ F£7) 18 1.88 1.96 \Y
T G 1 L 5 PRS[2:0]=011 (_F+#%) 2 2.08 2.16 \Y
7 H ST ik PRS[2:0]=011 (T B&#Y) 1.9 1.98 2.06 \Y
(PWR_CTRLIMSB PRS[2:0]=100 (_E.7+#) 3.15 3.28 3.41 \Y
HN1) PRS[2:0]=100 (F F&¥%) 3.05 3.18 3.31 i
PRS[2:0]=101 (_E7Hi) 3.24 3.38 3.52 \%
PRS[2:0]=101 (T K& #Y) 3.15 3.28 3.41 \%
PRS[2:0]=110 (_E7Hi) 3.34 3.48 3.62 \%
PRS[2:0]=110 ("N F#¥H) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFHY) 3.44 3.58 3.72 \Y
PRS[2:0]=111 ('~ k&) 3.34 3.48 3.62 \Y
VpyphystY PVDIE i - - 100 - mV
Veor VDD_H/ NHENL - - 1.64/1.62 R \V/
LI
Trstrempo® | EALRFLL[H] - - 0.8 4 ms
1. BHEHRE, AEAEFEFIER.
434 NEMSZHE
NERPGEHSEHRKIER 4-45] H I FREGIREE N AIVoofih L HUE R4S
R 47 NERNSHREE
el ZH i B/ME HAUE RKE Hpr
VREFINT NEZRHE -40°C< Ta< +105°C 1.164 1.20 1.236 %

L BRI o ST o4 2 AR 5.
2. HHBHRIE, A .
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ERKAK

4.3.5 ft e BRI

HIRHFE R Z M SRR R 4G Ta b, RESHRIR RO TERE. R V05 I, ™ i
PRI E . AR VORI B A . T EAE s AL B DA AT OARRS 45

P RE I R B, L 4-4.

A R T S AT R T B R FE DI R, AR AT — K A AR
4.3.5.1 B KHIRHEFE

et Ery OE R IP I

B A RNOSI F A TR, JFEBEF S RT L
B AN T SRS, BRAERE B .

W [NAFA7 A U7 In) B 0 8 8 21 iy BR IS AT 1 e AR (0~32MHzI N0/ EA5 A 1, 32~64MHzI 1 /M4%
5 1, 64~96 MHzI 24543 8 1], 96~128MHzIsf 342643 J& 1, 128~144MHzINf J9aAN 2643 J& 1) .

B RTINS (s XA SHOLAE B B I AL 2 o i iR ) o

B CHIFEAMEI: feciika = froik/4s freike = frolk/2.

B Vpp=3.63V, HEEAESET105C.

F ABIEK 4-9rh 4 IS, RRIER 4-450H BT E T AVoofit i i N AT H .
R 4-8 BITHRTRIBKBAREFE, BARALEABNN TN HEIT

Voo Vss(TG %) -

‘ HAUFD

"5 S %M freik ThA=105C AL
. 144MHz 32
EZE;};;?;R 72MHz 18

| BATRER T Ae " 36MHz 11 A
S eF i PO— 144MHz 1538
ot .- 72MHz 9.7
KIS SV >

1. HEZEEAWEEH, AL,
2. MfucLk>8MHzi & FIPLL.
£ 49 BIRER THRAKRREEE

o HRIEO
e S5 %4 freik Ta=105C L Wiv
o 144MHz 27
EZEE%TZR 72MHz 15.5
| BN 2 TS A Ae " 36MHz 10 A
| i PO 144MHz 9.2
o " 72MHz 6.6
KA SN oMz 21

1 HGAREE, REE R

2. HfucLk>8MHzH 3 FIPLL.

4.3.5.2 LY ¥ BLIR T B

MCUAL T Tk 5 T

B A RO5 AL T AR, IR R RS HAF E—VopEVss(L 11 #) -
B A RN T SR HAPIRAS,  BRARR U o

W [N RS I R [R] 3 BT BB AT (1 B B AT (0~32MHzI MO 15l . 32~64MHz I Ay 1/~4%
R, 64~96 MHzI A2 /N5 45 1], 96~128MHzi N3N 45 1Y, 128~144MHzIs AN A5 1) o
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B ORERE AVt LR SRS TR 4-4.
B RS TUINIIREIT E (Fon: XA S HOL UE BB N B RUS Zr B BT BB ) o TP AP  feoika=

fheLk/4s Troike = Thewk/2, fapccik = freLka/4o

R 4-10 BATBAT KM B EFIEFE, HARAEABN N HFlashdiz

HWRIEW
= 2 %14 freLk TERERTA A XEPA  |BAL
O iy
144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA
oo BATHLUT 4 36MHz 9.3 5.3
W ELR NN N e .
REFBL BT TN ERC R% 25 (HSI), 1§/ 17228,\';/:12 2205 17227 A
AHBTR 47 LA AR A 2R 36MHz 3.8 39

1. BAYERTETA=25C. Voo=3.3VH X33,

2. FMELRLES S M ADCEIE N &AM 10.8mA R TH#E. MEN MR, XE R R AT /5 ADC(% BADC_CTRL2 #F
TE 2RI ONAL )i 7 248 il

3. ANEEETASMHZ, Hfuck>8MHzY JE FIPLL.
R 4-11 ERIRBGET BISLE YRV AR

BRIEO

s 2 %4 frelk {ERERTE XHEE B

IME@ AR

144MHz 25.3 8
AN RIS A ) 72MHz 13.9 5.3 mA

oo MEEARASE X 36MHz 8 3.6
REAL SEATF B MR R R(HSI), (5 120V 242 = A

AHBT 245 LB AR AR 36MHZ ) 2

1. BAYERTETA=25C. Voo=3.3VH k33,

2. AR FIADCE I INAII0.8mMAH EEFE. FERHIAEEF, X B AT )5 ADC(% BEADC_CTRL2 ZF
TE 2SI ONAL) N 7 =18 i

3. SMER B ON8MHZ, Hifrclk>8MHZIN 5 FIPLL.

4.3.5.3 {RThFEIE R B IR TH 5

MCUAL T T 51 A4

B A O5 EAL T A, IR NS B
B A RN T SR APIRAS,  BRARR U B o

VppBEXVss(TG 11 %K) «
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R 4-12 EHARHUBET 8L BB CR s I 76

HAEFEO HAhr
s 2 A Ta=25C Ta=105C
LA R Y N - = W T S| F=rh A i
RCHIR % # Al i il 91 7 4 A T oG IR AS 300 1200
STOPO #R T (A JSLFE T TH)
AL I8 FRL 3 PR A TR R, A
HRCHR % #8 Al iy i 9IR 7 #8 Ab T OGPtk 150 800
AR MAILE 1)
i AN RIERT 2P TS, RTCIZAT, R-
| STOP2 KU | qpaMitss, FENORE R, M F 10 100
DD SNEEIVAZEN T AT B S
R8P EERCIR 7 2 L B T 1AL T 3 40 pA
FRRE
STANDBY # RN HIRCIRZ #8540 T FF SR IRES, Mar 99 10
W N F VA FB AT R AR '
vk T3 P FERCHR 7 a5 A B T 1 Ak T
KHRA, KRR HRARTC Tk 27 35
PR A
A X 35k
Iob_veaT (VBAT) [ RIEIR T S MIRTCAL T I BRAS 2 15
AR HLI

1 WZRAEIEE L, AEE .

4.3.6 MR I IRAR

4.3.6.1 AP EEET BHR (HSE)
T2 A H RV S O e P — AN B (R A 0 b A, BRBEIR B AL R A R 4414 AE.
F 4-13 BESMERFD b (BypassiiR)

il %14 ®/ME HARUE B YA
fhse_ext FH P S0 i e g e @ 4 8 32 MHz
Vhsen OSC_INFa N\ 5| = H 1 HE 0.8Vop Vbp
ViseL OSC_INSILA 31 Bl F ] Vss 0.3Voo v
tw(HsE) OSC_IN= BAK 1 (] O 16
:::zg OSC_IN EFFa) F Byt [ 20 "
Cin(Hsg) OSC_INF AF LD - 5 pF
DuCymsey | =tk - 45 - 55 %
IL OSC_IN#i A\ I FLIi Vss<VINSVDD + A

1 HEEHRE, AR .
4.3.6.2 SPEAREEETBHIR (LSE)
T2 A H M SO A — AR (A S0 b A, BRBE IR B AL e R A 3 4- 4104k AE.
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R 4-14 RE SN P A BRI (BypasstE )

#s e %1 B/ME HAE AE Az
fise_ex AP Sh i g AR ) 0 32.768 1000 KHz
Visen OSC32_IN%r N\ 51 iy FL~F- L 0.7Vop VoD \Y
ViseL OSC32_INiI A 31 I i 1 i Vss 200 mv
tw(LSE) OSC32__IN & e [y i i) 450 s
trseytiLse) 0SC32_IN_F T+ F B f s 1)@ - - 50
DuCy(se) ke 30 - 70 %
I OSC32_IN¥i N B Vss<VIn<Vop - - # pA

1. BHBTHRE, AEAEFPIER,
& 4-5 AMEEEE SR T B
Vhsen 90%
Vhsee  10% _ ./ R ——
t
tr(nse)—> tinse) tw(Hse) twHse)
Thse
fHSE_ext OSC_IN < | )
external clock source
o LI-I =
B 4-6 SRR SRR T R
Visen  90%
Visee 10% /
t
tiwse) tiwLse) tw(Lse) twiLse)
Tise
f =
external clock source LSE_ext OSC32_| N
JLuuo =

A5 —A A W B T R AR A B R S R I

e SR AR Bk (HSE) T LA FH — 1> 4~32MHZ ) il A/ B B VIR 2 K R 1R 357 57 A o AR v ey R 455 B 2
SRR AP A SR AN TR, ISR SRRV RIS IR . RN, IR AR AN B A 20
SRR EET IR A A 1L, DA N SR RS B (RS E I TR . AT SR B AR SR TR S B (B H
Feo FEREAR), VEWWAHBLAOA ) Ri. (I BLER 2 A A A IRl A FRAT T8 5 U R eVt A IR
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#s e A BME | BBE | ZKE Az
fosc In PR35 A A - 4 8 32 MHz
Re S LR - - 160 - kQ

Vpp=3.3V, Vin=V
] — Voo, Vi ] s m
gm PRV a1 5 JA B 10 mA/V
tsu(nse)® JaShEFTE] (8MERA) Voose: a5 1 - 3 ms

L AR 2 R R B I
2. HRIHE, RTEER PR

3. tsumserE i BN IE], M REHSETT 4RI &, HL 213 BIF2E IBMHZYR & X BUf 18] XA HUE A AL — DM ARAER] i R 1
PRt LIERATE], e AR A I A R T AR ALK

B 4-7 {5 H8MHz gk iy S 7 7 A

Resonator with

integrated capacitor

,___I_CLL___I lOSC_IN
! J. : 8MHz <R
| Resonstor S
L -
s Re® | OSC_OUT

Gain
control

ot

f

1. RexrUHI S PRRORFE YOE
58 FH — A e M B A 8 7 2R R TR SR e o

R A ER IS B (LSE) 1] DA F —4~32.768KHz ) St AR /M BV IR s A IR 2 = A2 o AT R BT 105 B 2
T N RPH AN AR, W SR AR E VS 1S B R E B FER R, VRS AN 57 3 H AR DA 2
JRPT M AR R IR B, LR 2 SRR B IO ). A7 56 S AR B I A SRR B
B KEELE), TEEHAHRIBAEET R . (X EER R SRR IR A R FRATTE U 1) TR A R)

JEE: X TCURCL, B NIEH ENE EHTEN 258, H N 5B REhe R B i 7. A CLuAIC LA
HAZE . dg R R i LIC L AIC o 9 B 172 545 Hi 12 2 9 240 »

TFHZCLH FCi % : CL=Cu xXCi2/ (Ci1+ CL2) + Cstrayr HH'Cotray 2 5/ T 1 25 FIPCB $ (P CB A F 1

B,

Blan: aniREEE T — AN A CL=6pF IR 2SI H.Coray=2pF, NCL1=CL,=8pF.
% 4-16 LSE{RY B (fLse=32.768KHZ)®

e M %1k R/ME HAE A Bhr
Re e - - 5 - MQ
gm PR35 4 15 3 - 5 - - HA/V
tsuse)® Ja BN [A] Ve Fa i 2 s

1 B RIE, AEAEF .

2. tsuwse) R E BT IE], MWK RELSET IR, B A5 2T 5E 32,768 KHZR 37 X BEI 1] o 1X N A& 7E — DN FRUER dib
RIERES LS R], e nT RE DA A i AN R T AR B K
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B 4-8 f§iH32.768kHz R BB RO @

MCU
Low-power
Control Amp
Re
VWA
IN ' ' out
L L
{0t
Xtal iR
Cu Ci

|

1. ESHLSEREEAITER.

2. NPRIEAR AR ENE,

4.3.7 P ERI SP YRR
T R S A BRI A e B TR R A 3 4-41 1R B A
4.3.7.1 FEATB(HSI)RCHIR G 2%

an PR AR, AHSRE AN ZE R o

www.nationstech.com

# 4-17 HSHRS SO

5 2% . Jis BME | AR | BKE | B4
fusi #i % VDD=33V, Ta=25C, K5 | 7.920) 8.08®) | MHz
DuCy s, | HiTH - 45 55 %
ACCrsi | HSHRH #iiiE® M 25 25 %
tsugsy) HSIR % 7% 3 Bl ] - 5 us
Iop(Hsi) HSIHR % 75 DI FE - _ uA

1. Vop=3.3V, Ta=-40~105C, F&AEK:HIEM,
2. HETHRIE, AR HINE,
3. AETRUHERS R, RAFEIEIERI . SR RN (22 1 [ 20 +1.5%.
4. PERmZEAFEEEAT R, Bk BRI, AR AT,
4.3.7.2 fKTEANIB(LSI)RCHRF 25
R 4-18 LSIIRYG 224 1O
(s e E Jai B/ME WAME | BKME | B
25°C FifE, VDD =3.3V 38 40 42 KHz
fLSI@ LTI S VDD =1.8V ~3.6V,
Ta=-40~105C 30 40 60 KHz
tsuasy @ | LSk %% 5 shit il - 40 80 s
Ioowsy @ | LSHRF % h#E - 0.1 uA

1.  Vop=3.3V, Ta=-40~105°C, F&IE45I00H .

2. HBUHRIE, AEAEFE .

4.3.8 MARTHFEAR 3 e R FH) B 6]

R 4195 (FI M RIS (A2 AE — D8MHzXJHSI RCHR; &% (KM BRI BN A5 1. ne i i A ) A Ak 244 24 iy
AR 2T E -

54789

A AR F IR A 7 Nations Technologies Inc.

Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100

B4: info@nationstech.com [E4w: 518057



Nation
EIRK

B STOPO. STOP2&EiSTANDBY#ixt: i ERCHR; 5%
B SLEEPHE: WPy 2 ik N SLEEPA 2R BT FH i s

&

www.nationstech.com

JITA BRI B2 A5 P PR Bt FE AN L LR AT B3R 4-419 26 1HII A5 21
R 4-19 ARTIFEHE K BRI A

#s B HAE BAr
UNU&EE;D M SLEEP#: it 480 ns
M.STOPOME B (1 J& 45 4b T 18 47452 30) 20
1
twustoro NSTOPOREE (8 I 23 A S IFERE ) 22
twustopa™ MSTOP21: figt 40 Hs
twusroey” MSTANDBY W: i 100
1. WM A A B S Aa B P AR PR — K R 4
4.3.9 PLL4SM:
X 4-209 H SO AT PR B IR R AL e B R AT & 2 4-A SR8 3]
£ 4-20 PLLASM:
Bl
> .
5 28 ME | Rl | mRE0 | T
‘ PLLEI A 4@ 4 8.0 32 MHz
RN TP L NI B 5 28 L 40 - 60 %
oL our | PLLAE A5 i i 32 - 144 MHz
tLock PLL Ready 18/R15 5% i [A] - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. 700 - pA
1. HZEAETEEE, AEAFIER,
2. HWEERMEHIEFGIMAEL MR IEPLLI K 2R 15 oL ourdh T RRFTERIA -
4.3.10 FLASH7E M 2% 4 11
BRAEREM UL, AT AR S EREETA = -40~105°C 132,
R 4-21 N
i Eal %MF B/MEO | HERMEO BAEY HAL
tprog 32457 1) g FE IS 1] Ta =-40~105C - 112 225 us
(2
tERASE ﬁ(ZK?%)?’%@HﬂL ]‘Eﬂ Ta =-40~105 C - 2 20 ms
100
twe B Py PR BRI ] Ta=-40~105C; - . 100 ms
I, fuolk=144MHz, 374
IR, Vop=3.3V - - 3.62 mA
R, fuck=144MHz,
oo e L Vop=3.3V - - 6.5 mA
B, frolk=144MHz,
Vpp=3.3V - - 4.5 mA
FHEA/FHL, Vop=3.3~3.6V - - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y

1. HEHHRIE, A4,
2. BB RBCNI0KKILEE A A
3. BEHWHONI00KH A4 S A
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s S %14 B/MEO AL
Ta = -40~105T(E % HT): 10
Flash% & 256KB
. R Ta = -40~105<C(R % AT); ,
N B (VE: R R NN v 8 N /4
END A (e RS UCH) Flash7: i 49512KB, v 256 KB 7744 7 ] 10 TH
Ta = -40~105 TR 2 NT): 100
Flashzs & N512KB, H 1 Ji5256KB 117 fifi = 8]
trer O LR AT I BR Ta=85THf 20 S
1. HEAEEE, AEE PRI,

4.3.11 43 B KB (RS BUR )
ST ZARFIBIMIRESD, LU), SRR ik, 0 H AT 400 B Ve & 1 U T

PERE

B L L (ESD)
B EEL T (— A XE AR K b SR i 1) B — R0 I — A S R Bk vy e o 280 B 5 ot R BT B L

£ 4-23 ESDZXTBRAE

%5 2 %4 it BXED By
o . Ta=+25 <,
Vesope | B HUE (AR % 4-MIL-STD-883K Method 3015.9|  3A 4000 v
\ o Ta=+25 <,
Vespepwy | B (72 L0 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HEEHEEH, AEAFEFINER.
AR
N T HEREUERE, T EESE N F I T2 BRI ER S AR B -
B N NEYESE, PR PR At H
B ERNN B AR E /O 5] B BN R .
XANMAR 154 JEDECTSE AL B Hi B A bR v
£ 4-24 BEHRM
5 ZH 4 R BAMED
LU FRSAE Bk Ta=+25 T, A JEDECTSE Il 25A | #100mA, 1.5*VDDMAX

1 FERRFE NI,

43121/

O Rt

I PR\ gt R
BRARREA U, N RIS ER LR 4406 FIES 2. Jra B1/O0% I #23 FCMOSHITTL.

56 /89

A AR F IR A 7 Nations Technologies Inc.
Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100

B4: info@nationstech.com [E4w: 518057




www.nationstech.com

Nation &

ERKAK

£ 4-25 1IOFHIFME

#s e A B/ME HRE AE HAhr

Vi NG FLE Vss - 0.8

ViH SN LR 2 Vb v

ViL SR L HL R CMOS 3 [ Vss 0.35 Vop

Vin | BB PRI & 0.65 Voo - Voo
Vpp=3.3V 200 - -

Vhys | it 25 5 fi 2% H R IR i (O Vop=2.5V 200 - - mv
Vpp=1.8V 0.1*Vpp®?@ - -

g | WSRO T e 1 : 1 uA
Vop=3.3V,VIN= Vss 75 - 220

Reu 59 ERHH® Vop =2.5V, Vin = Vss 95 - 310 kQ
Vbop = 1.8V, VIn = Vss 135 - 500
Vop=3.3V,Vin= Vb 75 - 235

Reo | 55 FHIAERCHIH® Voo = 2.5V, Vin = Vop 85 - 315 kQ
Vpp = 1.8V, Vin = Vb 120 - 495

Cio 1/O 5l H - - 5 - pF

1. MR B OCHSF IR R . BHERE TSR, AFEAE = Rl
%/100mV,

UNSRAERIAR 5] A B e HLA (I, DR PO R R e T AR M

EHEANR R AR BT A — AN AT R IPMOS/NMOS SE 8L .

Veap #2458 10 B IE 4N L .

a M w D

A 11O 1 # 2 CMOSHMITTLAR A (A T W AFRC &), AT EE IS T 2™ IICMOS T 2 s TTLS 4]
® X T VIH:
-WRVDD A/ T[1.8V~3.08V]; i HCMOSHHEHAZTTL.
- VDDE A/ T[3.08V~3.60V]; fFHTTLAFHE(H S CMOS.
® X TVIL:
IR VDDAEN T [1.8V~2.28V]: # FHTTLEHH M 5 CMOS.
-G VDDA 1[2.28V~3.60V]; i FHCMOSHHEHA ZTTL.
S B OBl B

GPIOGH FH i N /% B i ) AT LA Wi sl H 22 38 +/-12mA R . 76 FH 7 S o, VORI 3 B 4 5 {AIF 3K 5 e,
AL 4. 275 45 W ) 4 06 e K AUE 1A -

B A 1/ON M Voo E3RELK LIRS, i EMCUZEVop E 3R e Kz AT HLIRL, ASRE RIS 4 50t B K40 €
fHIvoo(F& 4-2).

B A /O WU I M Vss Bt B E R AT, i EMCUTEVss EIR H B Kis AT B, AREHEIT 46 %) i
RAEEIvss(R 4-2)o

o e

BRARRF A, R 4-27% I S HUR A PR EE IR FE A Vop it B LR FF &3 4-410 44 EE 3. FTA /o
Uit 1B 42 A CMOSHFITTLY
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ERER
# 4-26 IOWREhAE 1%
- lon®, loL®, lon®, loL®, lon®, lo.®, \
2
WEHA 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 25 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 11 75 75 mA
1. B&HEEE, ASEAFFER,
*® 4-27 Bl R
iinea S &M B/ME BAE L::¥ive
Vop =33V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss .
Vop=25V
(o)) o P )
Vou I lo,= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop =18V, *
loL=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
\Y;
Vpop=3.3V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob=25V
) A 11 2T S ) 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vop =18V, *
lon= -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo R B o UG 2 A A-2vh 4 IR 20 B K E B, (RIS Nio i AN (T A /O REVRT i B4 AN RE e Ivss o
2. R ERTRIo M AU AETR 4-2vh 45 IV o RBUEE, RIS Lo FE A (I 1/OJAIAN 2 i1 ) A e i Tvop .«

3. PC13,PC14,PCISATE TG .
B N3 H AT At

i N AZ TR AR ) 58 ORI e B 4-9F13R 4-2845 1 .
BrAEREAI I, R 4-28%H IS B ISR EE AL B AR 4400542153,
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BRI
R 4-28 NFH A TRFE
DS_CFGy | PMODEy[1:0] o .
E B #s E 2 & BME | BKNE BAhr
CL=5pF,Vbp=3.3V - 75
fmax(lo)out Egij(iﬁ$(z) CL:5PF,VDD:2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) tioyout o v A Bsf CL=5pF,Vbp=2.5V - 4,72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin S N SERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(10)out I RKAH@ CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vpp=3.3V - 3.5
1 (4mA) taojout i H A CL=10pF,Vop=2.5V - 45
CL=10pF,Vopo=1.8V - 6.74 s
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmaxojout | ¢ KANFKD CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tioyout At SR CL=20pF,Vpbp=2.5V - 4.73
CL=20pF Vpp=1.8V - 6.53 oS
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N ZER input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmaxoyour | B¢ KAMHE@ C.=30pF Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) taojout v B SiE IR CL=3pF,Vbp=2.5V - 4,26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin N SE R input characteristics at 1.8V and 2.5V - 2
are derated

1. /O IRzl fE /1 a] LB DS _CFGyAMIPMODEY[1:0]ft & . 2 WN32G45x & %1 ] J7 F M iR <GP IO I it B 25 77 8% 1

LR

2. BRIIRAE 4-9% Lo
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ERKAK

Bl 4-9 i\ i ST IAR I 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

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

| | | |

| 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 fEHIFER
DVDD V_.E'|1D DVIDD

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

l

0,
Input ><7D53S’D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13 NRST 3| it

NRST 5| il NSRS # HICMOS T E, WK — M ABEWTITHI LA, Reu(Z W3R 4-29). BRIARR A1,
R 4295 M IS B AL AR BE AL s ST 53R 4-4R0 5P 2.

F 4-29 NRST B jaidée it

#e e 20 %A /M HAE BAME | B
" Vop =33V Vss - 0.8
ViLnrsmy® NRSTHI AL HL - &
Vop =18V Vss - 0.3*vDD v
. Vop =33V 2 - VDD
Vinnrsn® | NRSTHIA ) HLF- LR
Vop =18V 0.7*vDD - VDD
e . N Vop =33V 200 - - mV
Vhys(NRST) NRST/iti 2 f it 7% FiL s 38 i
Vop =18V 0.1*vDD - - \Y
Rpu 559 _ER SR L@ Vop=3.3V 30 50 70 KQ
Venrsn® | NRSTHI I8 3 ik i - - - 100 ns
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EREIKR
7S 2 %4 B/ME BRIE BAE | B
Vienrsn® | NRSTH JETE S ik - 300 - - ns

1 HBEHRIE, A4 IR,
2. EATHPLR By A SRR BB BT R HIPMOSSEIL. X MPMOS/INMOSTT 5 9 HLFLAR /M (£ £10%) -
B 4-11 BFINRSTE] RS

VDD

External reset circuit®

[————= Q ) Internal reset
l 0 b— Filter —

L AR
2. JASTRAURIENRSTS B ALREBSIE T 4-29 90 B A Vi A T, 75 IIMCUR 80524
4.3.14 TIMSE R} 23451k

A BN Z R TR S MG LEBL, BNIEER . AN B PWME ) IR LTRSS, 15 W AR4.3.1275 .
F 4-30 TIMUBHHED

i bl %M B/ME BXE L
- 1 - trimxcLk
P NS pk T
bes(ivy SRS PR frimxcLk= 144MHz 6.95 - ns
H1 28 CHATY 5 I S Ah 3 I e 472 - 0 frimxcLi/2 MHz
fext c CHAILET: RN ShEE frimxcLk= 144MHz 0 72 MHz
Restim EN 2SR - - 16 bit
- 1 65536 trimxcLk
R o i L S 3
ooz | ZUBHET PHIITER, TORPEBIAAN [ = 1
- - 65536 x 65536 | trimxcLk
= 6
tmax_count B TTREM T frimxcLk= 144MHz - 29.8 S

1. H®EHRIE, AEAEFE AR,
£ 4-31 TIM2/3/4/555H®

i B35 Edis B/ME BKE L
- 1 - trimxcLK
2ok BE /N S e T
tres(TlM) ZEH_J—%%):I ?EJ:FH_J—IETJ fT|ch|_K: 72MHz 139 _ ns
ECHAN I S O 5% ' X fwcd2 | MHz
fext CH1£2CHA4 ER AR B A R frvmeLk= 72MHz 0 36 MHz
Restim EN RN IER - - 16 bit
- 1 65536 trimxcLk
TN ST ¥, SURNgN . %/ﬁ
loomren | T PSIBITENT, 1ML EBMBAN o o "
- - 65536 X 65536 | trimxcLk
= PR
tMAX_COUNT Hij(ﬁ'rﬁbmﬂ—ﬁ fT|ch|_K= 72MHz - 59.6 S

1 W8 RIE, AR PR,
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R 4-32 IWDG JAFMEB/MTHEAIBTE (LS =40 KHz)

JNE D 5 -
mam | WPSTREOIV |WDG_R§L{/.{EEL[1120]:0 IWDG_REL%.jR(E-[lliO]:OXFFF AL
A 000 0.1 409.6
I o 02 819.2
/16 010 0.4 1638.4
132 011 0.8 3276.8 .
bt 100 16 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1 HEEHRE, AR,
R 4-33 WWDGHRAMBR/NTHE ALK [ (APBL PCLK1 = 36MH?2)
JNE D ) ‘
b WV,\\Z%CF;zI_BC[:lea-Tl WWDG_(;EéJF_{\iiv[e;o]:omF WWDG_iéﬁ[6ZO]:Ox7F By
& 00 0.113 o
- 01 0.227 e
o 10 0.455 29.12 ms
" 11 0.910 T

1. HETHRIUE, ANEAFE PRI
4.3.15 12CEE O
AR, % 4-3451 ) B HUR A FERBEE FE , focyk S AV op B B A58 3 4-410 2RI BEA5 5

N32G4557= i i 12CH: A FF S A HEIRCEAS VM, B FHRH|: SDAFISCLA Z“E " HIRI G, MEE N
FrR4 iy, 725 H AV Z [8] FIPMOSE #  1, (B RAFAE .

PCHE FRES TR 4-34, F KNt 2 68 5| I(SDAFISCL) IFFE R, S WEE4.3.127,
+ 434 12CED B

FRHERA O PO PR+ OO
=
il i b | Bk | Bh | BA | BN | mK | TH
fscL 12C B8R 0.0 100 0 400 0 1000 KHz
th(sTA) FFUG AR FE B [ 4.0 - 0.6 0.26 s
twscy | SCL I B i 8] 4.7 - 1.3 0.5 s
twscny) | SCL B Bl imf A 4.0 - 0.6 0.26 us
tusta) | BEERITFUAFEAT EE LI [E] 47 - 0.6 - 0.26 - us
thspa) | SDA HUE R FR H] - 3.4 - 0.9 - 0.4 us
tsuspa)y | SDA ZESLI[A] 250.0 - 100 - 50 ns
i‘(SDA’ SDA i1 SCL |- 7 ] 1000 | 20+0.1Cb 300 120 ns
r(SCL)
tt“SDA) SDA Fll SCL F &[] 300 20+0.1Cb 300 120 ns
£(SCL)
tusto) | & IR AF BT ] 4.0 - 0.6 0.26 us
15 1R 46 2R TF AR A5 1 I T (s
1, . . . - . .
W(STO:STA) 2575 1) 4.7 1.3 0.5 us
Cb AR BB S 400 - 400 100 pF
tuspa) B Rt ) 3.45 - 0.9 0.45 us
tvack) | MBS R TE] 3.45 - 0.9 0.45 s

1. BWIHRE, AEAFA IR,
2. RNIERGRHER R IZCI B R, freLki DR T2MHz. ANIAFIRIER L IZC I KR, fecLki b 1K T-4AMHz.
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ERKAK

Bl 4-12 1°C R LA WBPTE AT & s B

vDD VDD

(2) (2)
47KQ g .
4.7KQ 1000 3)

1°C Bus Ml SDA
W scL

®)
10092

Repeated Start
Start Condition fndmon

scA /(T
f )

i )< >< e Start Condition
tf("’SDAf)“ —>—i— tispA) p—ia—t5,(sDA) ______ \ o \:/
tvsoi) thisDA)L 7 o itwsTAsTO)
bt twsekry T ST e Stop Condition
SCL - -—s viacK
NS
- : t
tw(sckL) tiscr)—m — > tyscx) Y o :fuiSTO)
—] /{5 = 9 th clock
1% clock cycle

1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
2. e BARAE BT I2CH DI
3. HHPHEE R TbR e S, WU EATHEIL, B9 X%EIE.

4.3.16 SPI/12S¥ 1 Re itk

BRAEFFIIEET, K 4-35 FIEE 4-36 FHHISPIZENE 4-37 FIHIHIIPSSHR ISR, fecLiodMZE A
Voot L LERF &R 4-4R 56 IS 153,

B St N H 2 DhRE ST EI(SPIINSS. SCLK. MOSI. MISO, I12SfWS. CLK. SD)RIHFVETENR, 2 W&
4.3.127%i.

63 /89
A AR F IR A 7 Nations Technologies Inc.
Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100
B4: info@nationstech.com [E4w: 518057



Nation &

ERKAK

# 4-35 SPILFHED

www.nationstech.com

5 BH Y din &/ME BAME 4L
fscLk i LA . 36 MHz
Utyseuo SPI 442K % = _ 36
e SPIR B LTHAT FRERT I | fils%s: C=30pF : 6 ns
DuCy(SCK) SPIMEI B 8 7 25 L SPIAAEE 45 55 %
tSU(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%*% H?J‘ I\Eﬂ }J\*ﬁﬁ ZtPCLK -
twsckry® . . -
twscky® SCLK i AMILH T ] FAE trcLk - 2 trcLk + 2
o™ | G i 35 :
tsusn™ A 3 -
thovn® " N ERLEN 3 )
B\ DR RR I [A]
thsn® MBI 8 i
ns
ta(s0) D@ FAE g HH A7 T i TR MR, feoik = 20MHz 0 3tpcLk
" SR L AR ] e 2 10
tusop® MAER (LA 2 5) - 125
B4 i e 4G A [R]
- BRI ) : 65
o B (1 A2 ) 5 -
= A R 1
| SRl
o LR (AL ) 05 :
£ 4-36 SPI12/3%# ™
i 28 v dis ®/ME BAE LA
fscik " A - 18 MHz
1/tc(SCLK) SPI Hﬂ- %EF ’/ﬁ$ y\*ﬁﬁ - 18
o SPINFE LA RISl | S C = 30pF : 8 ns
DuCy(SCK) | SPIAARI A4l 75 Ll SPIARE 45 55 %
tSU(NSS) @ NSSEEH?J‘ I‘ETJ }‘)\*iit 4tPCLK -
thnss)® NSSTREEHT [H] AT 2tecik -
twscLkry® . X .
twscLky® SCLK G AILH 17 EfL trcLk - 2 trcLk + 2
" SPI2 4 -
tsugm )@ L B SPI3 5 -
B N FE ST [A] P12 -
tousn® A 4
SP13 5 -
. SPI2 2 -
thovn® N EHA SPI3 25 - "
BRI R 1) = :
thesn® A SPI3 2 -
tsoy®@ | A ) M, fecLk = 20MHz 0 3tpcik
oy | HEAR AL 1 IR E 2 10
s o b O A SPI2 - 135
b | EEEHE RO MR (R ) e —
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ERRAK
TRV SPI12 - 6.5
&b L
tv(MO)(l) I*ﬁﬁ('ffﬁ&lﬂ/uz.}ﬁ) SPI3 _ 9
o MR (LY 2 ) S .
HH i DR RR I [R]
o A (A2 ) S 1 :
1 HETHRIE, ATEAF=H .
2. B/MEFIRIRSN S SN TE], S KA 2 I TR R AR 5 1 s B )
3. E/MERIR R T TE], R R R AR S 2 B T = A 1Y e R ]
B 4-13SPIFFE - MERFCLKPHA=0
CLKPHA=0
NSS input \ / A
£ |
: Lupnss) | te(seLk) o /7 | thinss) Il
< $ > > p >
| ! . | |
|
CLKPOL=0 ! A tuseuen | I : | |
I, tweciky | T
| IninT | i |
| |
CLKPOL=1 | Ml—/ |
I taso) | I tyso) I thso) I tais(so)
: | VS0, r(SCLK) |
: | I : ' ' ) I_H_'ff(scm) |
|
MISO output | : MSB out >Q Bit6-1 out/” LSB out >—
tSU II
il /
T
MOSI input M I MSBin E>< Bit6~1ir(/ >< LSB in XZHHHHNHN
!
le thesi) >i
[} '

B 4-14 SPIKT B - WERFCLKPHA=1®

CLKPHA=1
NSS input \ /, /I
I To(scLk /7 |l
o tumsy < = g | N9 |
| { I | |
CLKPOL=0 | W |
! R | | ' I
| I fwscky 1 I | : | |
| e | I A |
| I
CLKPOL=1 : t /i | : ' : tiscLk) : taiss0)
a(S0) I [ thson | trscLk) 1S
—— | (SO) <EQ .
I : f //// } I
MISO output : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesny : | thesy
R D — /
77
vostma G wsem X exen™ X wsen XL

1.

W& &% B T0.3VopA10.7Vop.
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B 4-15 SPIRTFFE — EHERO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0

|

[ ' [
CLKPHA=0 '
CLKPOL=1 : |

|
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 I trscLiy
CLKPOL=1 I trseLi
t. | W(SCLKH) | | )

I |
su(MI) I | :
> ! :‘ twscii) , |
MISO input //////////// | MsBin | D< /fBit6-1in | >< LSB in XZHHHHN
E—— !
thovyy | , :
1 7L
MOSI output >< MSBout | >G Bit 6~1 out : !r>< LSB out ><
l
tymo) thimo)

1. EABET0.3VooM0.7Vop.

66 / 89
A AR F IR A 7 Nations Technologies Inc.
Mtk ARDITTR L X R AL X R IR 109 5 ERIEAKE
il +86-755-86309900 f£H: +86-755-86169100
B4: info@nationstech.com [E4w: 518057



thion v:“ www.nationstech.com

EREIKR
2 4-37 12540
&5 ol X AF B/ME BKRE Bfr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
feik , , FE A (32bit) - 64*Fs® MHz
1ty 2SI} £ Aitx MARZ(32bit) - 64*Fs®
DuCy(SCK) 12S I NI |5 25 L 128 AL A 30 70 %
:’(CLK) PSi bl EFHRI TR | Sk CL = 50pF - 8
f(CLK)
. 1252 45 -
) e
tyws) WSH R [a] TN 1253 65 -
i\ N 1252 45
thows)® WSLRHEHT (7] FHH 1253 05 -
. R 12S2 55 -
1) AR e
tsuws) WS 7 i i) M 1253 7 _
k 12S2 15 -
1) 2310 L
thows) WS RFF ] M 1253 25 -
tweLkr® 3125 .
CLK =AM [ 7] FHE, fecik = 16MHz, 5 4748kHz
tweky® 345 .
N 12S2 -
o B 1
tsu(SD_MR) N o 12S3 5 -
e NI ] ns
W 1252 4 :
tsusp_sr)® 12S3 4.5 -
12S2
Q) i?ﬁq&% 15 -
th(SD_MR) N ) 1283 1.5
o N AR FRI (8] 1252 1t
th(sp_sr)P@ Ml 1283 15 )
o e 1252 } 14
tv(SDfST)(l)(z) w0 (] y\ﬁlﬁ%&(fﬁ R ZE) 1253 _ 16.5
it 1 s 1252 35 ]
trs_sm)® B i B R BRI (] MR AR 2 )5) 553 15 -
AR A O T R B (I 2 ) 1252 - 65
tusp_vm®®@ ? e 12S3 - 6
et i s PRI 1252 -0.5 -
s wny® s H R FE (] FRAJRELIFZIE) 753 05 -

1. B&THRE, AEAFE AR,
2. HRTFfecik. BN, N feck=8MHz, N TecLk=1/frcLk=125nS.
3. EHURFEE,
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BRI
B 4-16 12S BRI e B (RN )@
’ tecLk) O
), 7
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOLzl____________\\_______//_______\k_______//_______\\_______//__7ér__\\______J/f___
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input | |
i \'\ : : I i /// L/ tysp_sm)
tsuws) l—> I | lysp_sm) ) !<—>I .
' | | -
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< tl;:riégitt
tsusp_sr)l thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. W& % E T0.3Vopfl0.7Vob.
2. BT RIBARAL AR . TR AN Z AT XA S AL [ R IR R
4-17 12SEA T Fr B (CCFIE )@
| tecLk) | trcLk) ey
< N He——
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 ____________W\\_______//_______\k_______j/r______W*&______J//__7ér__\k_______j/r___
I ' [ [ [ I
V(WS) | tweikn) | twetky) | | | thows)
WS input ' ' | %
npu \\ | | 1 // 1
I I ) 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.b't
receive
1. EABE T0.3VooM0.7Vop.
2. AT ARSI RIE W . AEBE— AT TR A XA SR AR AT 1 R L
4.3.17 QSPI%‘[‘%
% 4-38 QSPIFESDRAER T iRe itk
w5 B B/ME BXE X
fex QSPIBT & AT 2 - 36 MHz
1/tck)
tw(CKH) SCK B IK S [8] tcky/2-2 t(cK)/2 ns
tw(CcKL) tcry/2 tck)/2+2 ns
ts(iN) A N 3 SN ] 45 - ns
thany A R EF I [) 4 - ns
tvoum) il H O A e ] - 5.5 ns
thiouT) il H U TR B 1] -0.15 - ns
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& 4-18 QSPIFESDRIER T I ¥

It el !: tek J :1 tw (cxr) :I ey N | trcky
Il | | | I f [
| | | | | | |
1/ I\ |
Clock I | | | | | S
| | ty oum | |t oun) | | | I i
[ | | | ' ' L
| \
Data output <|i Do K | D1 X D2 ) SS
| | :
|
! ! I'[s(m) th any I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
F# 4-39 QSPIZEDDREER iyt
w5 b2l B/AME BXE LA
fex QSPIH g f5i%e - 36 MHz
1/tck)
tw(CKH) SCK = &I [A] teky/2-2 tcky/2 ns
tw(cKL) tcky/2 tcK)/2+2 ns
tsiny; tsr(iny i N B 3 S () 4.5 - ns
thigny; thrany NS ORI TR 4.5 - ns
tvioum); tur(ou) A e A S [a) - 12 ns
thi(ouT); thr(OUT) A R R R (8] 6 - ns
B 4-19 QSPIZEDDRIER T KN /¥
I | | I | I f Lol
| | | | | | [
1/ | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| I I
Data output <|i Do: |X D1 |X D2 X D3 X D4 LX D5 \/ SS
I I T ! T T T
! | ! | tsrany | Tt vy | : : | tar any :tm(w)|
| | |
Data input / AL |
ata Inpu \ DO | DL | D2 D3 | D4 D5 S—
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIO= M3 D44
B ARSI, e 4-4051) HY 2 B0 B PR IELBE  fooLiod I AV op B L FUR T B 28 4-4H09 & P IR 755
A b N 2 ThRE S| BI(D[7:0]. CMD. CK)4FME NS, 2 0554.3.127.
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BEREAR
& 4-20 SDIOREMER
ST
</—T£<
tw(ckH) % SW(CKL)
CK /
v _ | et on
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIABEE,
CK
D,CMD
(Output)
# 4-40 SD/IMMCHE: D45
Ciinca 28 v i B/ME BAE LA
fop AL R IR B A CL < 30pF 0 48 MHz
twiekyy | IEMIRISTE], fep = 16 MHzZ CL <30pF 32 -
twokny | B ) CL < 30pF 30 ns
tr B e L B ] CL < 30pF - 6
tr IRy e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tisu LPNSE VAN )] CL < 30pF o
tin N PREFI 7] CL < 30pF
FEMMCHISDEFERCMD. DHHi(ZHECK)
tov i HH A 2R3 ] CL < 30pF - 6 o
ton it PRI 1) CL < 30pF 0
FESDERIMERCMD. D#irth (BB CK)
tovo i A RN 1] CL < 30pF - 8 s
torp i HH PR BRI 8] CL <30pF -1
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USB(4i#) 42 1 2l it USB-IFIAGLE «
F 4-41 USB)E BhHT ]
&5 S BKRE ;XA
tstarTUP® USBUS K 28 & sl it 1] 1 us
1. HRHRE, AEEAF R,
% 4-42 USBHE RIS
i) SH | 1 | wE” | mem” | B4
NG
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI RN R I(USBDP, USBDM) 0.2
Vem® ZE o FREH A5 VoI i 0.8 25 \%
Vse® B eI A IR - 1.3 2.0
P
VoL BRI AR P 1.5kQRLIZEZE3.6VE) 0.3 v
VoH A S P 15kQIFRLIEE Vss®) 2.8 3.6
1. T I E R 0 i DA A o th 2R
2. NTHUSB2.04# AV FE, USBHEAEHE N3.0~3.6VHL .
3. N32G455 %1 Fh I IERIUSB I RE AT LATE2. 7VAR BIfRIE, AR 1E2.7~3.0V HEL R Y [ T B i e <R
4.  HEESIPHGIE, AEA iR .
5. RUZEBI|USBIRZN#S FHIAE.
B 4-22 USBHF: HdEE S LIHF1 T pehd E] e X
Differential Data Intersection
Line
s b ) S
Vss " H
D¢ >
te t,
£ 4-43 USBAE A 45
b BH - 2:3 2" | moem® | A
tr TR @ CL < 50pF 4 20 ns
tr N B [R)@ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X HEE 1.3 2.0 v
Rs Linfank==0iPQUWITRzNUEN R VCHC B BH AN B FE I A 51 27 39 Q

1 W8 RIE, AR .

2. WEHIEE5MN10%590%.

HEZHAERE, 2 USBIITEHTHE(2.0/R).

4.3.20 FEHH| 28 RHIRM 4 (CAN)E: O 4e %
AR H N ThRE T I(CAN_TXFICAN_RX) I PEVERS, 1 W454.3.1275 .
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4.3.21 120 5% #83 (ADC) RSB H
BRAEFEIULET, R 4-44SHOR AT AR 4405 . fucuk IUZE AV ppafit HL LR I =15 31
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JEREC: BEWRAEREL L I R AT — K
F 4-44 ADCHRM:
&5 S %AF B/ME WRIE BKRE ;XA
Vbpa {HE R - 1.8 - 36 v
VREF+ IE%%% EEJJIL - 1.8 - VDDA
fanc ADCH] 547 % - - - 80 MHz
1.8V <Vpp<3.6V,
= = (2 - (1)
Sy 12bit 0.01 4 MHz
1.8V SXE?E? < 3..6V, 0.012@ i 610 MHz
2 T S HEZ10Dit
£ KA R
1.8V <Vpp <3.6V, @ o
Jhu bt 0.014 - 7.3 MHz
1.8V <Vpp<3.6V,
= Ybb= . @ - o
Jh ¥ 6bit 0.0175 8.9 MHz
RES O(VSSAQVREF,
V [ E Q) - . - AV \VJ
AIN %*ﬁ%%}— IE. @*ﬁﬁjﬂﬂ) REF:
PUHIEIE,
- - 137.6 Q
s 3.6VHLE%
Rapc® | REEFFLHIFH ,EﬁngfA##qi
M2 IE, ] ] 147 o
3BOVHIELMT
Capc® PN S SRAE AR R R 2 - - 5 - pF
SNDR {E MR LR - - 65 - dBFS
Teal 1 HE I 1) - 82 1/fanc
fapc = 80 MHz
Pk E E 0.056 - 8.35
@) AT 73 ¥R ZE12bit
ts RFF IR faoc = 80 MHz ks
e I 0.056 - 8.35
4332 12bit
fapc = 80 MHz
Pk E E 45 - 601.5
Ts® STAE FE i %ﬁ?%lzblt 1/fapc
HREEF fanc = 80 MHz
(ESUS RS 45 - 601.5
4332 12bit
tstas® b L ) - 6 10 20 us
) N VN 8~614 CRIE Ts+ BB
teony®@ L : A )
CONV ) 3 480 B ) (L8 SR A I ] ) 6.5/8.5/10.5/12.5) 1/fanc

1. PR EIE S HFfac = 80 MHz.
2. HEHRE, ATEERE PR,

3. KIEAFEIE RS, Vrer ] DIFE A HBER R VoA, Vrer- 1T LATE N #IEFE Vssao
AL mARanA

Ts

Ramn <

—R
fapc X Capc X In(2N+2)  "APC

FIRAK(AKR)H T vw s KAMBE YT, 3R Z T D/NT1/4 LSB. HHN=12(F/R1260 5 HF %) .
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BERRAK
R 4-45 ADCFRER O
BN RAERT B/ RAERT
HA R Rin (kQ) TR fy B R 1PN IR Rin (kQ) TR fy B AU
(ns) (ns)
0.06 37 0.05 53
0.36 45 0.35 73
0.86 79 0.85 103
T Loobit 4.86 300 — Lo-bit 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
— Lobit 4.86 250 —_— L0t 4.85 357
9.86 478 9.85 540
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
e 8-bit 4.86 202 e 8-bit 4.85 234
9.86 391 9.85 457
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
e 6-bit 4.86 153 e 6-bit 4.85 177
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. BHEHRIE, AEAEFE R,
2. WAERAETA=25C. Vop=3.3VHIIREF].
£ 4-46 ADCHEE - AR AR KA
% 25 WS JuEIfE g |
ET® CRET IR freLk = 72 MHz, #.3 -
EQ® ftsix 2 faoc = 72 MHz, sample rate=1.75M H -
ED Wt MER 7= sps, Voba=3.3V, Ta=25<T .7 - LSB
EL Btz L ADCRIE L AT 08 :

1. ADCH)ELURE BB R e P AR e e A
2. ADCHEFZS SR E N BRI R 2R 5 B S AT AT b ORI 51 I N S Ry B, DR R IR 4 38 M BRI 5 — A
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B 5B IEAE AT B RO P o R AR M RE ™ A S PN AR AR AR S B L, (5B 2z [8]) S0 — A H 4

HE .

3. HOATIE RV EN IR, R B F254.3.1295 FR 48 I hinaeiny FIE Tinaeiny SE L2 9, AN
4, BHEGEEVHERIE, AELF IR,

B 4-23 ADCHEE Rk

2R MADCHE

[1LSBIDEAL = Vz%

or M[%QESIA—,DaeVmined by package]

T N

/ 1 1] 11

y

y

v

@
@

@) The actual conversion endpoint
line

ET

Eo

Ec

Ep

An example of an actual ADC
conversion curve
Ideal conversion curve

Synthesis error: the maximum
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

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

Integral linear error: the maximum

! 2 3 4 > 6 ! 4093 4094 4095 4096 EL deviation between the actual
Vssa VbpA conversion curve and the terminal line
B 4-24 fEFADCHIE FiEERE
VDD
Sample and hold ADC
converter
&) @
RAIN AIN)|(J Rabc

. = | 12 bit
J_ L’J converter

Chrarasitic IL 1

@ ]: P CADC( )

i

1.  HFKRans RaocHCaocHIFEH, S IR 4-44.

/1 Cparasitic ZEnPCB(-GAZ L AP CB 75 /i JiT w11 5C) G AR #9754 72 K ZTPpF) « EEA fCparasitic 27 14 /5 I F 1 T8 /2
Y ISy A TR

PCBHiT& YL
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RV rer+ & 15 5 VopatH I,  FLUR )R8 LI K] 4-2580 8] 4-263%+8:. K 10nFHL A A AU R LA
(BRI AT REH AR IEMCUI f

B 4-25 fitEEIEFISE IR AR (Vrer+ R -5 VooatdiE)

[ +
T I_:I V/REF
| See @
1
|
|
L |
1uF//10nF = [:I /DDA
1uF//10nF =
In [] Vssa/V/REF-
- See®

1. Vrer+MVrerfi A\ H H BLAELOOfE L 17~ 5 o
B 4-26 ftHLHEIEFIS % B IE 5 R (VRer+ 5 Vooatl )

:| VDDA/VREF+

See ™

[ 1

1uF//10nF =

VDDpA

:| Vssa/VREF-

= See @

|_
[ 1

1. VeereMIVrer I R H L1008 A_Ef7 i o

4.3.22 12/ B3 (DAC) RS S ¥
ARSI, % 4-47 (OBEURIEFI G & F 44 (05 PEIOPFBER E oo I3 Vooa L BRI L1351
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BRI
= 4-47 DACH:E:
i ZH B/AME | HREUE BAE | B ER
VDA R L 2.4 - 3.6 \Y -
Voop gt H R 1.0 11 1.2 \%
VReF+ ZHERE 24 3.6 V| Veer 2 JIG AT Vopa
Vssa Hb 2R 0 0 \Y -
Re G T TN S A L L . ko | DAC_OUTAIVssaZ [/ ik it
) ) FH
CL M 50 pF | fEDAC_OUT5| il b ¥ 5 K 7%
DAC_OUT| Zfas4T I fIDAC_OUT 02 v | @ T ECKHIDACHH 5 1E
N | M ZVrer+=3.6V XN T 12 A A%
N i
Z I VREE+
ig%&ﬂ%lﬁ IDAC_OUT REF OXOEO~OXFIC.
DAg_iUT —02 v | ZVeen=24V MBI 12 RN
| g as sk ANt FIDAC_OUT Viers it
L _5LSB 0x155~0xEAB.
| FER LB (FEHLEEE0)DAC 425 600 TAE, A E0x800
DD o ke A
FLIfLIH #E(V oD+ VoDA+VRer) 500 700 T, 4V rer=3.6VIR I A5 KA
7E W7 AR S DAC E L TH ¥ 5 250
| (Voop+Vopa+VRer+) nA | Ttk
P W HRDAC BT o
(VDDA+VRE’:+) 5 200
Ptk 2k B 2/ SR AT ] 405 LSB | DACHLE F10f7 (4% ZB1=B0=0)
DNL ;
0 %2) 42 LsB | DACHL & 1267
A £ AR B (FE ARG i )
2 V) R 25 10) ) i 22)
T 15 2= (1S 0x800 Y Nl #5 mV | DACH: & N1241
s M HUE 5 P AR 0E VRer+/2 . .
2 ) #7 LSB | Vrer+=3.6VH] DACHLE N121%
Waimzs | WaRiRE +.5 % | DACHLE N121%
BB A (4 10674
INEY S UN LRSI ON Croap < 50pF
feerLing fti, DAC_OUTIAFIHA(Y ° ! " | Rioan > 5k
)+ LSB)
i NARKD AR /INAE R (A
HEHHER | $(gitsi+1LSB), 25T 1 MS/s | CLoap < 50pF
HDAC_OUTIE ks % Rioap 2 5k
K R 5 o R P B 1 (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACHS #2517 58 i ff) 6.5 10 us | ERRES AT BN AT R 2
CHXEN) ji]
(At HE 4 1| Ll (AR T .
PSRR+ i/DDSgﬂAﬁ;J(ﬁ%gﬁi}ﬂU%) -67 -40 dB | % #Rioap, CLoap < 50pF

4.3.23 IBEH KA (OPAMP) S S %
BAE B, £ 448MBEUR B GF 44105 IE . fuoL TR AV opa it i L FE I L5351
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ERRAK
* 4-48 OPAMPHRPE®
s 23 %4 m/ME | HAEUE 1IN Bhr
Voba RRAAE L L - 1.8 - 3.6 Vv
CMIR LB RG] - 0 - VDDA Vv
VloFrseT LN RS - -3.5 +-1 35 mV
AVIOFFSET AR H R R - - 10 - uVv/T
ILoaD IRZ IR - - 0.5 - mA
Iooa ERHORRIE | (0O e : : 15 mA
Ts opAMP vouT | [FUSHI ADC ] 400 ] ] o
KL (]
CMMR LB Y - - 84 - dB
PSRR P ) L - - 100 - dB
GBW 1 28 7 B - - 4 - MHz
SR A - 15 - Vs
RLOAD I/ BE TS - 4 - - KQ
CLOAD RREPUIE - - - 50 pF
CLOAD <50 pf,
TsTARTUP JB Bh S A E(ﬁ%évle)rz 4kQ, - 3 _ us
configuration
Input signal
PGA Gain error A AR R iR 2 amplitude> - 25 - %
100mV
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain = 4,
PGA bandwidth for Cload = 00T - ! -
PGA BW Q|ffere_3nt non PGA Gain = 16, MHz
inverting gain Cload = 50pF, i 0.25 i
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz,. Output ) 111 _
loaded with 4 KQ )

1. HHgIHRIE, AEAFHE.
4.3.24 LB (COMP) S S H
AR, % A-A0MBEUR GGG 44005 IIFRBERIE . fucL R IV opallt i L FEII B35
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(iR 28 Fi m/ME | REUME | BRKE | BT
Vooa | B AR - 18 - 361y
Vin iy )\ R Y - 0 - VDDA
tstarT® LA B B iy (] - - 10 - us
¢ Propagation delay for 200 mV ) i 70 i ns
P step with 100 mV overdrive
VOFFSET LR AR\ R i 22 Full common mode range - +0 - mv
No hysteresis - 0 -
N Low hysteresis - 20 -
Vhys LB Medium hysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
S B 925 High speed | With 50 kHz 100
|ooa HERAR HL AR mode mV overdrive square - 60 - HA
signal
1. HBTHRIE, AEAF I,
4.3.25 B BRAR (TSRt
BrARRE T, R 4-50MSHORM AT G R 4-4W % METRE  fucL IR M Vopafit f FE S 15- 5
R 4-50 BREERIBEE
e ¥ R/ME HRE BRAME LA
TW Vsense A0S T BE R 2R 1% - + + <
Avg Slope® | “FIRIE - -4.1 - mv/€e
Vo) TE30CHT 17 HL & - 1.32 - \
tstart® FENTIN (A - 10 - s
Ts_temp@® L HGR BT, ADCEAFERT 8] 8.3 - - us

1 HEGEETRIE, AEE Pk,
2. WHBCHRIE, AEAEF PR
3. ERAEARAE (] ) DL ek N2 RE Py i 5 2 RO EA TR E -
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B 5-1 LQFP48#3E R~}

O

N/
HTM E-MARK

2—e1.00x0.70 0,

| TOP_E—MARK 24
0.10£0.10 DEPT

INDEX #0.80£0.10

o 0.20+010
E’ i

A

E1
E

yapu

PART

A COMMON DIMENSIONS
A4S P (UNITS OF MEASURE=MILLIMETER)
N Ne] pu 19
i SYMBOL | MIN NOM MAX
= ; A = — 1.60
L A1 0.05 — 0.15
L A2 1.35 1.40 1.45
Ez A3 0.59 0.64_ | 0.69
= b 0.18 — 0.27
— b 0.17 0.20 0.23
]:] c 0.13 - 0.18
— T c 0.117 | 0.127 | 0.137
— D 880 | 9.00 | 9.20
— D1 6.00 | 7.00 7.10
- E 880 | 9.00 9.20
E: £l 6.50_| 7.0C 7.10
i B . 0.40 0.50 0.60
S [ L —+18 H 814 | 8.17 8.20
¥ |8 ) L 0.50 _ 0.70
St ‘ 0.50 = 70
I L OOREF
R 0.08 - -
'l\ A R2 0.08 = 0.20
S 0.20 - -
E 0 35 7
- b ] EE i 13
bl a2 B 7 3
. , WITH PLATING
/ ﬁ\-—-BASE METAL
NOTES:
ALL DIMEMSIONS REEFER TO JEDEC STAMDARD MZ0Z26 B2C
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR FROTRUSION.
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3]
_ 4
=]

FIN 1 CORNER—

T
S{=]aad]]

TOP VIEW

o2
[FIm]CTa[E]

JuunuduiguduuL

-

& 5-2 QFN4sHf 3 R~

SIDE

(c]
SEATING PLANE

VIEW
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SYMEBOL My HOM
TOTAL THICKMESS & o7 0,75
STAND OFF ~1 o
WOLD THICKNESS AZ J— J—
L/F THICKMESS AL
AL b 0.15 0.25
[ % 0
| T E
AL PITEH
P SIzZE [ x D2 4.5 46 4.7
[ ¥ E2 a5 =5 7
LEAD LENGTH L 0.3 a4 oS
LEAD TP TO EXPOSED FAD EDGE [ 0.3 REF
aaa 0.1
ane 0.08
bbb 0.07
3 FAD OFFSET # 0

NOTES
1.REFER TO JEDEC MO—2320;

ZCOPLAMARITY AFFLIES TO LI
JEAN TO USE THE LEVEL 1 ENV
4 FINISH: Cu /EF

CORMER LEADS AND CIE ATTACH FAD;
ONMENT—RELATED SUBSTANCES;

~3nd~20s
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COMMON DIMENSIONS
[ {.,NHS OF MFAS.JHF=M|[|I\-‘H—[FR}
) SYMBOL | MIN NOM MAX
n A — - 1.60
HOAAAHRARARARRAR A s 515
. - AZ 1.35 7.40 1.45
[ /D .-/_’_\"! ——— AS 0.5 0.64 0.69
= \ ") A= b 0.18 0.27
— - - — ol 0.17 0.20 0.23
= BTM E—MARK = c 0.13 - 0.18
E Z2—@1.80=0.70 0.70£0.05 E 1 0.117 0.127 0.137
= " Eo - D 1.95 | 12.00 | 12.05
T 10R_E-MARK — D1 9.90 10.00 10.10
g 2-91.80+0.10 0.T0£0.05 DEFTH | E ._J 11.95 12.00 1505
= INDEX_#1.2020.10 | — E 9 0.00 101
= 0.2020.10| DEPTH )\ = ;1 (93:8 1 bD {PFI:JD
[ ~\ =] 4 0.50 0.6
= /% (+) = H 17.09 [ 1103 | 11.17
S \_/ L 053 | - 0.70
I R M AN & [ C1 1.00REF
GLGEEEEEEEEEELL | R1 0.15REF
© o e et [0.05@ o — — 35 =
b 9] 11° 12° 13
i = @2 1 127 13
/ - . 9 _WITH PLATING
s | 9////;
BASE METAL
SECTION A—A NOTES:
1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
. DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L)
LEAD FORM PART
81/89

A AR F IR A 7 Nations Technologies Inc.
Motk IEDITTR L X A X IR
il +86-755-86309900 f£H: +86-755-86169100

TR 4

% 109 SEEREARKE

info@nationstech.com HE%w: 518057



thion v:“ www.nationstech.com

ERKAK

5.4 QFN64
B 5-4 QFN64dI3E R~

! D
= -t B Nd _ ] MILLIMETER
. SYMBOL
1 o MIN | NOM | MAX
|« ! 8 e bk bbbl ok A 0.85] 0.90 [ 0.95
‘ =
- B ' b= P Al 0 |0.02]0.05
-] | =
5 |- 1 S = b 0.15] 0.20 | 0.25
-} g
= = bl 0. 14REF
-l g rs
s = = ( 0. 20REF
-] g
LB o = D 7.90] 8.00] 8.10
-l g
3 b g D2 6.40 | 6.50 | 6.60
-l g
= = e 0. 40BSC
-] g
1 B i g Nd 6. 00BSC
4 R . - ?
1 [} 0000000000000000 E 7.90 | 8.00| 8.10
& Lo E2 6.40 | 6.50 | 6.60
EXPOSED THERMAL . o
PAD ZONE Ne 6. 00BSC
TOP VIEW BOTTON VIEW L 0.40] 0.40] 0.45
K 0. 35REF
h 0.30 [ 0.35] 0.40
LD—O—D—D—O—Q—O—M—O—D—O—O—D—D—D—] I
! .
i 1
SIDE VIEW
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B 5-5 LQFP80dt3E R~}

D
D1
PRAARRRAAARRARARARRE
(UNITS OF MEASURE=MILLIMETER)
= L;\_ _;i“‘. SYMBOL | MIN NOM WA
== BN, Wl A - 1.60
= NTOP—E-MARK Al 0.05 - 0.15
= 2—#1.80£0,10X0,10+£0.05D A2 1.35 1.40 1.45
= A3 0.59 0.64 0.69
= b 0.18 - 0.27
b= _ == b1 0.17 0.20 0.23
=  BIM-E-MARK < 0.13 = 0.18
=5 2—#1.80£0.70X0.10+0.05D cl 012 0127 1 0.134
= INDEX #1.20£0.10 D 13.80 | 14.00 | 14.20
= D1 .80 | 12.00 | 1210
== 020 910 DEPTH E 13.80 | 14.00 | 14.20
== \ 4 E1 11.90 | 12.00 | 12.10
= / e 0.40 0.50 | 0.60
— _ L 0.45 0.60 0.75
HHHHWHHHHHHHHHHHHHH 1 1LOOREF
. . L2 0.25B5C
~ e lTo—H@loos Ri 0.08 - -
R2 0.08 - 0.20
i o 3.5 7
WITH PLATING BASE METAL (i 0 - =
\ a7 i 12 13"
\ . f 3 1 12° 13
[ |‘\ .
<N
UJU_ NOTES:
A ALL DIMENSIONS REFER TO JEDEC STANDARD
CECTION A_i MS—026 BDD DO NOT INCLUDE MOLD
I FLASH OR PROTRUSIONS.
83/89

E R AP H A7 Nations Technologies Inc.

odike PRINTTE L X R AL R IR RS 109 5 B AR K E
HHTE: +86-755-86309900 f%Fi: +86-755-86169100

B4: info@nationstech.com [E4w: 518057



NQtion v:“ www.nationstech.com

ERKAK

5.6 LQFP100
B 5-6 LQFP100& 3 R~

COMMON DIMENSIONS
. (UNITS OF MEASURE=MILLIMETER)
- - - - -
m ,\Bq‘;kﬁn SYMBOL | MIN NOM | MAX
124933AARARAAARARAARAAARH A = = 1.50
- - Al 0.05 - 0.15
== == i AZ 1.35 1.40 1.45
= \_J P == = A3 0.59 | 064 | 0569
= ) == = b 0.17 - | 0.27
i BTWM E-MAR® 2-@1. 8401 DEP D140.05-— E .'[— bi o017 0.20 0.23
= = i c 0.13 - 0.18
= = i ol 0.17 0.127 | 0.134
1= = o D 15,80 | 16.00 | 16.20
v = E= o D1 13.90 [ 14.00 | 14.10
= = = E 15.80 | 16.00 | 16.20
= = i Ei 13.90 | 14.00 | 14.10
= TOP E-MARK 2-91.8£0.1 DEP 0.1£0.05 = = e 0.40 0.50 0.60
ST INDEX 12200 DER 02400 | P = L 045 | 0.60 0.75
= X = = L1 _DOREF
==R A Y S = L2 0.2585C _
LR EEUEEEULEG + oo | - T
kq_] R2 0.08 - 0.20
-| |-[&To08 ! S 0.20 -
’ Lo AA [} o 3.5° 7"
01 0 - =
07 11 127 | 1%
B3 11° 12 13
( _
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
—— OR PROTRUSIONS.
T E%/ \
ll-'u
SECTION A—A
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5.7 22 EPiRH
B 5-7 ZEIHHE

)
—
®)
Q)
@)

A
C4
o
=
i

A

A
=
=
i

XXXXXXXX

O F1 FRAS IR 90 54
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H 3

fA

B

2020.2.11

V1.0

B4R A

2020.6.28

V11

. MIB% Flash 2R 15 iR
BOHTH A MERE T

2020.9.16

V1.2

BT 2.29 715 DVP FIFO K/h: 32x 32bit 7y 8 x 32bit
B2 T 3.1.1 LQFP64 )% 7% 7 &
BT 3.2 51 MBI Lk 3-2, 4 HAFR
BT 3.2 SIS FHE X, M Fail-safe 4]
BT 4.1.6 7%
BT 4.2 205 i RAUE B IR 7> 245
BT 4.3.2 IR B 1 TAE &A% Voo EIH# S i/ ME
BEL T 4.3.3 PYIRE AR B A LR 1
BT 4.35 HEHHIRRFE frok AR A fecLk/freLie
BT 4.3.7 WEBEHEPERRE LSI S50
BT 4.3.9 FLASH 126t 251
BT 4.3.12 1/0 i R
MEECT 4.3.13 NRST 5l g5
BT 4.3.14 TIM 1 teounter 31
BT 4.3.16 SPI/12S £ K51 4-27
BT 4.3.23 12 A EEU 2R (ADC) A S 4L
BT 4.3.24 DAC A B8
BT 4.3.25 IEHCK# (OPAMP) B S S G 1 4L
BT 4.3.27 B

© ®© N o g > W DD PR

e~ e i e O e < e =
© O N o o~ W N kL O

2020.11.27

V121

1B 3.1 BRI
BRUE 2-1 T7hf s
Bk 3-1 % e Uk 78 Ui

2020.12.17

V122

Bl e

1B 4-2 110 F K4 IR

2021.08.02

V.1.22

N32G457 #41BHJEMNCE # 47 ETH

&R TR PEAE R 24

1B S0P Hik 526 P 4 RS R M A DG 23

B BUSHURI AR S () SR K LR FEAH OGS 4L
A& B i A FH P i bR AR DG S 2

S A o
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© ©® N o

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

A& AR AN FH P B ek P AR S5 2 4

B BUNAE A 2R AR K S 5L

1B BN AFAT i 2% 75 A RUECHE (R AT BRAH e 3 8
ESD Z5% fie RABAH R SF A

B0 FFASRHEA KRS HL

Bt AR, S HE W IRE) R &
& SR AR AR S 5L

BB NRST 5 JEEEAH X S 4L

BB 12C 3 R S 5L
BN SPIL FE AR S5
BN SPI2 FEEAR S S5

1B BN 12S FEHEAH RS HL

EEgmA 128 RN 7 B bR iR R
BEGRAN QSPI HitE Ml <S5

& N SDIMMC 42 VR AR 2 5 50
&k N LK R (Ethernet) 2% I R AH < S 51
BB DVP {55 s BRFHEAH S 5L
BN ADC Rtk 564 FAH K S 5L
BN DAC FtE 53

B HH N OPAMP HEIEAH 225

& BSUR N IR A IS R VR AR D 24

2021.09.17

V.12.2

Eal A

FE AU B n % 7
10 FHARFERE I % 7E
o L PP AR P A
T 22 E

2021.10.22

V2.0.0

nNoE

JRAAR B
B 1O i VR 26 A Ak

2022.07.05

V2.1

N o o M w Do

S 52 XL ADC 5 IR B & 08 3 1 sl P 1
HSI 3400 52 bS8, RRpEs niE v

1&E4 ADC 451 I s ] 250

ADC R PETE B SR 1 % f K SMHZ AN PRIE 18 S F
LSE &35 #FF I MR ESR CL B il

SEHT AL 32.768KH i Ak [ S 7R 87

B N A IR R

871789
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8. HEBTEEILM NRST 5] IR

9. 1BIE LU #SM8im TA %4

10. Fh7oE R 2 AR R SR

11. fEIE SPI H B B 5 725t 25

12. & A R-SRAM {RFE i1

13. CRC it5 I[N 14~ HCLK

14. H4hnjm STOP2 Mufitji: RTC Af2. NRST Z1i. IWDG &/ Mfi
15. 224 RTC SEf Ny 5 5 40 512Hz $] 256Hz
16. Bk ADC Fifidi B IE 40 BN 38
17. &4 4-3/4-414-5/4-6/4-17/4-24/4-25/4-26
18. BMFE 47 NESHEHE

19. #INE 4-13/4-14 Bypass #5315 1

20. & 4-15/4-17/4-18/4-20/4-48/4-49/4-50 ik
21, 1Bk 4-17 JEBm ETER

22. Bk 4-22 f7iEHE IR

23. B ER AR BN bR

24. fBIGR 4-25 #53R, W VIHIVIL #ik

25. Bk 4-29 ik

26. Bk 4-44 ik

27. BHER 4-47 Hiliik

28. ik 4-18 fiik

29. NN 4-45 ADC KAfHT A

30. & EXTI AyRA & 21 4

31. &k IWDG T/ Higs N 3 fir

32. BRI T AR

33. & STOPO HEx 3 H R 115 48 AR iR
34. i DMA w] H #h% QSPI

35. &k 3-1 /O ZEHdtiR

BMEE 4-34 120 B8

&0 ADC FrMEAH IR 23

&850 ADC SRAE IS [RIFH S S 4K

BT QENG4 7 =

2022.08.30 V2.2.0

Eal A
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7

EREARBMDARAT CRARERFEAR?) X SCRIH LR =8 s F e N RILFE ik, %
2L Rt G AR IS A E I R i, O R R R AR CRRR 25D AAE TG .
E REARE R TZ T LERB . BER BARAEAAEATER =B ] BT s 5] R EE = %
el () (REXSIZ BE.

E R AR EBER AT . ITIE, S5m0 e R SCRY IR, 2R S AT A, 516 A T 3
SR I 28 ] BB A SR ST 1) 5508 WA o

[ A SR HER T PO WS, (EEMEantt, FEASHE 2 B BB M SRS B 1 AN m] S 7R 3H 57
£,
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