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ERRAK

N32G455xB/XC/XE BAEF M

N32G4552& %A 32 bit ARM Cortex-M4AFAEE, i LAETH144MHz, STRESBHEADSPIES, &£
% 35512KB Flash, 144KB SRAM, 4x12bit4.7Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps 12bit DAC,
£REZBUS)ART. 12C. SPI. QSPI. USB. CANiEfE#:, 1xSDIO¥EMO, WEFEEEEM4INES|
%

Reghrik

® Wi CPU
— 32 ARM Cortex-M4 HNtZ%+ FPU, 5 R IefRiLTE 4, SCRF DSP 4841 MPU
— NE 8KB #E% Cache Z24%, SCHF Flash NI ITTHATREF 0 554y
— S 144MHz, 180DMIPS

o nEFER

— ik 512KByte Fr N Flash, SCRpINEAEfE 2 M7 o> KB B R B ORYY, SCRPEAF ECC #4810
FIRBESRHEL, 10 SFHHE R R

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

— HSE: 4MHz~32MHz M i 1

— LSE: 32.768KHz #h B 3% & 4

— HSI: Nk RC OSC 8MHz

— LSI: W#HBKIE RC OSC 40KHz

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

—  SF B R RSN G R AL
— XFHRIMELL, WHELA
e EfEEDO

— 74 US)ART #:1, il %Ik 4.5 Mbps, HA 34~ USART #10 (37#F 1SO7816, IrDA,
LIN) , 4/~ UART $2[

— 3ASSPIE:M, HE A 36 MHz, o 2 M3CRE 12S
— 1/ QSPI#20, Kk 144 Mbps
— AN ICHEN, HEEL 1 MHz, MRS, MU T SR bk 5
— 1/~ USB2.0 Full Speed Device £ M
— 2/ CAN 2.0A/B A4
— 1/~ SDIO £z, 3¥F SD/SDIO/MMC #%
o EiREEAEN

— 4 12bit4.7Msps =ik ADC, AJFCE Ay 12/10/8/6bit 15X, 6bit X N KEEFKEIL 8.9Msps, ik
38 AN HLNRA N IBIE, SCRFZE 1
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— AANPBIBIS SO, BB 32 £ AT R 25 HOK

— T AEEBLLRES, NE 64 ZonT i LR UE

— 2/ 12bit DAC, RXFEZ 1Msps

—  SCRRAMNER NN S L R

— T SHEE O R 1.8~3.6V A HLUE T4
BoRR 80 MIFE FHThAER GP10s, K£¥ GPIO HE 5V i k.
2 MRE DMA Fl8%, M 88 S0 8 iliE, BIEIRHhAE & B Ak R AT A
RTC SEmf i, IFESEAEDR, MOEH, RAPERE, TR AN PR

www.nationstech.com

RER AR

2/ 16bit BRI THEC, SRR, Fth B, PWIM I LU E A G NS T, ik
PRI 6.9ns. FEASEIN A 4 MHSL IO, SO 3 AN 6 B IHN PWM it

4> 16bit WA E R THEES, BN ER S 4 DMSLIEIE, SRR N R A L EEBUPWM i /LK
i

2 /> 16bit FEAth e T aE
1x 24bit SysTick

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

o ZEHA

Y4 SWDNTAG 7826 k4 0
% £ UART. USB Bootloader

o e

Py B SRR A s 5]

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

ZHFXEE (MMU)

TRNG HFEHLEUR LA

CRC16/32

XRERYP (WRP) , ZFhEL{RY (RDP) 4% (LO/L1/L2)
MR AT, FRIPINE TR, ZAeEH

SCHEAMA BRI, [ A

® 96 {7 UID }% 128 ff UCID
o T/IE%M

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

o I
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— QFN36(6mm x 6mm)

— QFN48(6mm x 6mm)

— LQFP48(7mm x 7mm)

— QFN64(8mm x 8mm)

— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(24mm x 14mm)
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(T 171 OO 6
L R B ettt st n sttt s e 7
p % - {11171 OO 8
2.1 ABFEBREPIAZ <ottt ettt e ettt 8
22 AFERE oottt bttt e ettt s e 8
221 HRA TR TETEME BE oottt sttt ettt ettt 9
2.2.2 HRATRSRAM ...ttt s et 9
2.2.3 BEMAN RN BT FIZEINVIC) oottt 10
2.3 AR T A I BR(EXT ) ettt bbb 10
DA TFEH ZRGE oottt n ettt 10
2.5 JEBIHETR oottt ettt ettt 11
2.6 BEELTTZE oottt ettt 11
2 = TP 12
2.8 TTZRFREELE HETIZE oottt et e et en s 12
2.0 B R T B oottt ettt ettt ettt s ettt e et et et en et s et en et n et en e 12
I L R = = v 12
201 BLEEAFAE IS AEIUDMA) oottt 13
2,12 SEHFHF BT (RTC) vt bbbttt 13
B T e 1= OO O TP 13
2131 FEATEIF B (TIMBAITIMT)...oooeceeeece et 13
2.13.2 FEFH BT BR(TIMX) oottt 14
2.13.3 AR HE T BR(TIMLIFITIME).....ooiieiieieieieeee ettt 14
2134 RGEITFETEIT BE(SYSHCK) coovocviieeiceeee ettt sttt sttt 15
2135 BT THITERTBEWDG) ..ottt sttt n et n et 15

2 A P ZEFE T oottt ettt ettt ettt ettt s 16
215 JBHFIB IR YR BEUSART) oottt sttt sttt sttt 17
216 AT AMIETT(SPI) vttt sttt sttt n et 18
207 BT TETIEE TT(12S) oottt sttt ettt 19
208 PULRAMIE TT(QSPI) oottt sttt ettt s et s e s 20
219 KT NI FETT(SDIO) o oveeeeese ettt 20
2.20 FEHIEE DI ZE(CAN) ettt sttt st e ettt n et s et s et s et s et s s 20
221 IR AT ELZR(USB) .ottt sttt 21
R DRk NG A - I (1] () TSRS 21
2.23 FERUBLTEEILRZ(ADC) .ottt sttt ettt 22
2.24 BUFIEANFEBLRZ(DAC) wooveeeeeeeeevevesee et e sttt sttt ettt ettt ettt 23
2.25 JEHTHRBE(OPAMPY) ...ttt ettt ettt sttt 23
2.26 FEADLELEZIF(COMP) .ottt nn st nnenes 24
B o e 1) OO O OO 24
228 PEIRTURIRIE AT B TE(CRC) oot snnanes 24
229 FLIFHELENITE GIEE(SAC) oottt 25
230 ME—TEAETFE T (UID) oottt ettt 25
231 BATHLEITAGUIR T (SWI-DP) oot 25
3 B BHISE SUIFEIR ..ottt en s 26
31 BB R T ] ettt ettt 26
35 T 0 ) N OO 26
BL2 LQFPAS ...ttt 27
BB QFNAS. ...ttt 28
BULA LQFPBA........ooveoeoeeeeeeee ettt 29
BUL5 QFNBA......ooeeeeeee ettt 30
318 LQFPBO.........oveeceieecieseeeees et s st s st 31
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EREA
B.L.7 LLQFPLO0 ...ttt ettt st e et e e et et e e et ettt ee et ettt en ettt et en et et en et en et en e 32
3.2 B BT TE S oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt eerees 33
¥ - OO 40
AT TR 2 oottt ettt ettt ettt ettt ettt et et ettt ettt ettt ettt en ettt en e 40
T Y, 155 N/ = NPT TP TR TRPORTTPORPPRORON 40
B0, 2 B BB oottt ettt ettt ettt e et ettt et e ettt e et ettt ettt e ettt et ettt eneeeetes 40
B3 I R oottt ettt ettt ettt ettt ettt et e e e 40
AL A A B L S oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt et e e e 40
A.15 T NI oottt ettt ettt et et ettt e ettt ettt ettt ettt e ettt et ettt e et et et ettt ettt ettt neeee 40
48 T R oottt ettt ettt ettt ettt ettt ettt ettt et e neeee 42
A B T T = 25 TP T TR TPEOTTPRTRPORORTN 43
A2 H T I R TE L oot e et e et e et et et et et e e e e et et et et et et e ettt et et et et et et e ettt en et enes 43
S B (=< TS O U T TSP OP TSP UUPTTTOTTRRTIO 44
B3, B ] T 2 oottt ettt ettt ettt ettt ettt ettt ettt e et en et en et 44
4.3, T I B T 5 oottt ettt ettt ettt e et e et e ee et e et n et ee e enenenns 44
4.3.3 PUR I R L L oottt ettt ettt ettt e et e ettt 44
B34 PYBIIZEZEHLIE oottt ettt ettt ettt et e e et et ettt ettt ettt ettt ettt e e 45
4,35 B A oo ettt ettt ettt ettt ettt ettt et ee e 46
4,38 B B oottt ettt ettt ettt ettt e et et ettt et et e e 48
43T B B oo ettt ettt ettt ettt ettt ettt ettt ettt e 51
4.3.8 MAKIIHFEREZRIIR ITITTHL ..ot s et e et s et ee e e e ee e e et s e e es e et eseeesen e et eseeeeseneees e eeeneneenes 51
430 P L E oo ettt ettt ettt ettt ettt et ettt et en e 52
4.3.00 FLASH T B A < oottt ettt ettt et et et et et e et et et ee et et e et e en et en et 52
4311 AR KB (R IBUBIE oottt ettt 53
8,302 HOT TR oottt ettt ettt ettt et et e e et e e et eet ettt et et e et et et et et e e et ettt e s et e et ettt en et et et e eenns 53
A.3.13 NRST G T oottt ettt e e e e et e st e e e et ee et et e e e e e e et et en et e e ee et e es et e es e eneeneeenes 57
B34 TIM B B PE oottt ettt e et et e e ettt et et ee et et et et et ee e et et e e et es et et en e e et e e e et e et et et ee et eeeetns 58
8,305 2 E LU IE oottt ettt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt e ettt ettt ee et 59
8.3.06 SPI IS TIETE oottt ettt ettt ettt et et e e et e e et et et e e et et et et e ettt e et ettt et et et ettt e ettt ee et 60
A.3.07 QSPUEFTE ...ttt 65
4.3.18 SD/SDIO ML TTREIE .ottt ettt ettt ettt ettt ettt e e e et et e et et et e s e et e et e s et eeeneeeenes 66
8,309 USBIFIE ..ottt ettt ettt e et et ettt ettt e et ettt ettt ettt ettt ettt ettt e ettt ee et 68
4.3.20 528 FRHEIN LG (CANYIE TTEFVE oot 68
4.3.21 120 A EHFE B (ADC)HL B E oo 69
4.3.22 1207 AL B (DAC) HL B E oo 72
4.3.23 JEFTHRZE(OPAMP) LB EL oottt 73
4.3.24 FLIEER(COMP)HE B H oot 74
43,25 TR T I (TS e oo 75
B B TR T oottt ettt et ettt e et ettt et ettt et ettt ettt ettt ettt r et r e eneees 76
5 T QFNB6 ..ottt ettt ettt ettt e et e ettt ettt et e et et et et ettt en et 76
S2LQFPAS ...ttt ettt 77
B3 QFNAS ...ttt ettt 78
SALQFPBA ...ttt ettt 79
5.5 QFNBA ...ttt ettt ettt 80
S0 LQFPBO ...ttt ettt ettt ettt 81
5.7 LQFPLOD ...ttt ettt ettt ettt ettt ettt 82
5.8 ZLEITIT oottt e ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eten et en et en et en s 83
B LT L oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt en et 84
T R T 0 ettt ettt ettt ettt ettt ettt ettt e et ereete et ettt et ettt et ee et et ete et et ete et eeaeatens 85
=1 PO 89
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EREA
RHEZF
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt ettt en e 13
ZZ 3L B HIIE oottt ettt ettt ettt ettt ettt n et n et en et 33
ZE AL HE R E oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt en et 43
BB A2 T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 43
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt ettt e ettt en et 44
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt en et 44
B A5 B T T ) T E G oottt ettt ettt 44
Fo 4-6 PRI AR B AZ BRI oottt ettt ettt et e ettt ettt 45
ZE AT B IIBE IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 45
R 4-8 BATH T B K TEFE, B AR FRARAD A PY T TN AF H I AT oo 46
o 4-9 TR T T T IB R T T G oottt ettt ettt ettt ettt ettt ettt ettt n ettt ettt en et 46
K 4-10 BT LAY IRV AR, BE AL FEARAD M Y EBFLASHA IZ AT oo 47
o 411 HERRRE IR T L I BT T oottt ettt ettt ettt ettt ettt ettt ettt n ettt ettt en et 47
F 4-12 R R AU R R BRI EE oottt ettt e et e et st e et e e 48
F 4-13 EHAN IS B PE (BYPASSIEIN) .ottt ettt 48
K 4-14 RTINS B PE (BYPASSIFEI) .ottt sttt 49
2 A-15 HSE 4~32MHZIR T B TEDD oo ettt ettt ettt ee ettt ee e 50
FE A-L8 LSIHR T A MED oottt ettt ettt ettt ettt ettt er et en et 51
2 4-19 MRINFEREIRBIMRIEINT T ..ottt e et et ee e e e et e s s etes e et ee e esen e et es e e es e eees s esen e eeeeneeas 52
B A 20 P E oottt ettt ettt ettt ettt ettt en et et et en et 52
B AL TR AT B oottt ettt ettt ettt ettt ettt et n ettt n et en et 52
P 4-22 TN AEATAE B T A B AR TE I oottt ettt et ee et ee et n et en et e e et en et en e 53
G A28 ESDAART L AL +voeeeeeeeeeeeee e et e et e ettt e ettt et ettt ettt ettt ettt ettt ettt en et eren et en et 53
G A28 BB SIBUBE oottt ettt ettt ettt ettt e ettt en et 53
B A2 OB S T oottt ettt ettt ettt ettt en et 54
B A28 LOTR B LTI oottt ettt ettt ettt ettt et 55
B AT T L R E oottt ettt ettt ettt ettt ettt r et e ettt er et 55
A28 BN AT TEETED oottt ettt ettt ettt ettt ettt ee et n ettt en et 56
G A-29 INRST G TP oottt ettt ettt et et e s et e et et e et e e e s et e e e e et e et et ee e s et es e e et en e s e e s et ee e s et eneees 57
FE A-BLTIM2IBIAISEEVED oottt ettt ettt ettt e et et e et ee et en e et en et en et er e et en et 58
# 4-32 IWDG 5t KA /N BT AL ] (LS =40 KHZ) oottt 59
F 4-33 WWDG i K AR /N HUE AT TE] (APBL PCLKL = 36MHZ) ..o 59
B BB LT TTEEE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 59
2 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt eens 61
e 4-38 QSPIZE SDRAELIR TN A TE oottt ettt ettt 65
2 A-BL USBJE BT THL vttt ettt et ettt et et et et et e e s e s et et et et st et ee et et et et ettt ettt ettt et et et et et e e e e 68
BB A8 USB L T TE oo ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 68
TR B ADCHRTE <ottt ettt ettt a1ttt ettt ettt ettt ettt ettt et et ettt 69
Z A5 ADCIREITIAIM@ oottt e et ettt a et et et ettt e et et et et et ettt ettt ettt ettt ettt eee e eeeeas 70
K 4-46 ADCHERE — R PR IITIRZEIED@ oottt ettt ettt ettt et st et et s st et en e e e s 70
ZR AT DACHRTE <ottt ettt ettt a1ttt ettt ettt ettt ettt ettt ettt e et eneens 73
T2 A-A8 OPAMPEETED oottt ettt ettt et et ettt a st ettt ettt ettt ettt ettt ettt ettt ettt 74
ZE B8O COMPHETE oottt ettt ettt e e ettt ettt e et et e e et et et e et ee e et et et et et et et n et et ee ettt en et 75
G A-B0 TR E A T EE oottt ettt ettt ettt ettt ettt ettt en et 75
2 B-1 INB2GA55 B T T T R I B IR oottt ettt ettt et e ettt et et et e et st ee ettt en et 84
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EREK
K H 3%
B 1-1 NB2GA55 Z FUHEI] ..ottt ettt 6
B 2-1 AFRBBRIILE L oottt ettt 9
B 2-2 BRI oottt 11
P 3-1 N32GA455 R FQFNSE T I3 AT oottt ettt ettt s et nnsesnaenen s 26
P 3-2 N32GA55 R FNLQFPAS T BHIZI AT wvoveveeeeeeeseteeesee ettt sttt s st ans s na s snans 27
] 3-3 N32GA55 Z2 HIQENABT I T3 A ..ottt n e sesneas 28
P 3-4 N32GA55 R FNLQFPBAT] FHIZI AT wvoveveeeeeeeseeieeesee ettt ettt n st nanssssnae s snans 29
] 3-5 N32GA455 28 HQFNBAT JHIZNAT oottt sttt sttt sttt ettt 30
P 3-6 N32GA455 R FNLQFPBO T BHIZI AT w.vovvveeeeeeveveeevee et es s sttt n s nn s snaanensnans 31
& 3-7 N32G455 Z2 HILQFPLOOGI FHIZI I ovovveeveieeeeseetseee sttt sttt sttt 32
B A1 I ARG AL <ottt 40
B -2 GBI oottt ettt ettt ettt en et n et n ettt 41
L B-3 L 7 2R ettt ettt ettt n et eneen 42
e = L == oy OO 43
] 4-5 AP BRI BB B AT TIIT T oottt 49
G R ey <0 i < OO 49
B 4-7 A8 FHBMHZE AR T B TR FH ..ottt 50
K 4-8 1 FH132.768KHZER AR KT R FHM R) oottt 51
B 4-9 BNIA Y SETEFTE TE S cvovieeeseeeesee ettt 57
BEL 410 AEBIIFEIR ..ottt ettt ettt 57
B 4-11 DU INR ST G R oottt ettt 58
B 4-12 PCIR R AT I TR HLEE W oottt 60
K 4-13 SPII P — MAFEIRHICLKPHASD .....cooovievevevese ettt te sttt 62
K] 4-14 SPI P — MAEIRHICLKPHASLD oottt sttt 62
B 4-15 SPI I — TEREIRW ettt 63
B 4-16 12S PAFE IR 5 B KT TR D oottt 65
B 4-17 12S RIS 7 B KT T W <ottt 65
P 4-18 QSPIZESDRAE I T IS oottt sttt 66
P 4-19 QSPIFEDDRIFEIL T IS T coocvveeieeeee ettt sttt sttt ans e s snans 66
B 4-20 SDIOTETERE T ...oocvieeees ettt ettt ettt 67
A-21 SDERTAMEIIR ..ottt ettt ettt ettt eees 67
4-22 USBIF 51 BUHEAE 5 LT RI TR BRI TS S v ees ettt sttt 68
B-23 ADCHEFEEETE ..ottt ettt ettt ettt 71
4-24 A FHHADCHL I FITEFE ] oottt ettt ettt 71
4-25 A FEYERI S % TR 25 R 2R IR (VREF R T VDDARHTE) oottt 72
4-26 At H EEYERI S % TR 25 R 2R PR (VREF T VDDATHTE) oottt 72
0 = KT 2 AN OO 76
] 5-2 QFNBBIS ZEHEFEFE UL .ottt sttt 76
R O o E 0 e KN OSSR 77
B 5-4 LQFPASII AL LI ..ottt 77
TR @ = N N TP 78
] 5-6 QFNASES ZE MR AL UL ..ottt 78
Iy A IO ooV e N OO 79
P 5-8 LQFPBAET BEIE AL T UM oottt sttt 79
PE 50 QFNBAETZE TS oottt ettt ettt 80
P 5-10 QFNBAFEEIEILTEILD oottt ettt 80
P 511 LQFPBOETZE U] ottt ettt 81
P 5-12 LQFPBOEI LI AL T UM oottt ettt 81
PE 513 LQFPLO0ZT 2 T ST oottt ettt ettt ettt n ettt 82
P 5-14 LQFPLOOFETZE AR AL FE UL ..ottt sttt n et n e n e 82
Kl 5-15 QFN36/LQFP48/QFN48/LQFP64/QFN64/LQFP8O/LQFP100 ZZEMULHH ..o 83
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1 = A

N32G455 £ 51 fdz il 2% 7= i % m P BE3266Z ARM Cortex™-MAFN %, ST SIsH BT (FPU) AI¥UT s
S (DSP) , HFIATHEAES . B LAEES144MHz, SERETAS12KB N 47 f#Flash, F37#5% H
FUNX T, B K144KB SRAM. B — NN EEERAHBRZL, PI MG AME I 4 S 2B APB K UGS [, B
Z Y FF80/NME A 1/0s. SRt E Hm R R 1, 5541~ 12075Msps ADC, i % CRF38M 4 N B iE,
2/1Msps 12(iDAC, 4AREML IS BN, TR s . RNt 2 FrisEsE 0, a
FETPU(S)ART. 4M12C. 3/4°SPILL 24M12S. 17QSPI. 11MNUSB 2.0¥% 4. 2MCAN 2.0B. 11-SDIOiE S #: 1,
P B E R REAE R 5] B, SRR B A ] SRR A

N32G455 251 7 ity il A2 g TAE T-40 CE+105THHE LV, LB E18VE3.6V, HitZMIFER it H
PR, FFAARIIFEN M ER . Z R 05 i T 48 2= 100 ISR AN [F) B 2 T 20, MRIEAS [F] 14 2%
e, e ANEECE AR B 1145 TiZ 25007 SHERE,

B 1-1 N32G455 RFIHER

System peripherals JTAG
I 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 i
ackup .
perpetual | Register 96bit DS
calendar | (84Byte) 128bit
x4 x3(2) x8 Only ID
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£ 1-1 N32G455 BRI EERL B
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BRI N32G455TB | N32G455CBIC/E | N32G455RB/CIE | N32G455MB/C/E | N32GA455VB/C/E
Flash %54 (KB) 128 128 | 256 | 512 | 128 | 256 | 512 | 128 | 256 | 512 | 128 | 256 | 512
SR?}':"B?% 80 80 144 | 144 | 80 | 144 | 144 | 80 | 144 | 144 | 80 | 144 | 144
CPU #ii% ARM Cortex-M4 @144MHz,180DMIPS
TAERSE 1.8~3.6V/-40~105°C
EHH 4
JE I} 2% =R 2
HEA 2
SPI 1 30
125 1 2
QSPI Only Single Wire | 1
12C 2 3 | 4
gé‘ USART 2 3
UART 1 3 4 4
USB 1 No 1
CAN 2
SDIO No 1
GPIO 26 37 42 51 65 80
DMA 2
Mumper of 16Channel
12bit ADC 4 4 4 4 4
Number of channels 11Channel 16Channel 22Channel 33Channel 38Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP ar | as | am | 417 | 417 | 417
R DES/3DES. AES. SHAL/SHA224/SHA256. Tsrle\fvlé SM3. SM4. SM7. MD5. CRCI6/CRC32.
TARY LS RY (RDPIWRP) | fEiEINE . XA, Z4)a3)
2% QFN36 | LQFP4s | QFN48 | LQFP64/QFNG4 | LQFP80 | Lorpi00
1.
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2 TheEe i
2.1 S EBAZ%

N32G455 ZH 4K T i — LR A RARM Cortex™-MAFAL L 2%, 7E Cortex™-M3 P #% (11355l E ik T s & fe
J3, F¥EIN T SIS AR IE (FPU) . DSPRIFFATIHEFE S, $#4£1.25DMIPS/MHzFI = RE . RIS
RS T AL BERE /7 5 Cortex-M R 51 AL HE 28 R IO AE, AR AN 5 T4 FOAR s 4L 4, T DA 2 7 B4 il A
SRR G R B O TN .

ARM Cortex™-MA4F 32/ {8 §5 2 FE AL B35 HA L 7 AR 20K o

J#: Cortex™-MA4F ] | 7 75Cortex-M3 /(75

2.2 TR

N32G455 R 5| g3 E & R NN 47 (Flash) 17figgs . iR AZUSRAM, T 2-1 A7 as it 1 .
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B 2-1 FPfE 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 MAR N5

AR N128KFI512KZ T HR AU AAE (FLASH)D , FH TA780RE P A, TR/ 2Kbyte, SZHRFTUHRER
FHL PR P TR,

SCREAEE I RS, SNAZINE . S A (EREREFHATIERE .

SRR Ay X B, B2 AT 43 N3N 4RI, AN Z IRIAN A L 1) 4 AT HATARED) .
2.2.2 IRASRAM

Fr N8 AR 218 144K 15 11 N B SRAMAIR-SRAM, H.HR-SRAM ARetention SRAM, K/NRN16KFET. R-
SRAM=Z ffRetention, 7EVBAT. Standbyt sl R Al AMRFFEHE (AT DAL B AR IF B R FE) 5 HoAh TAEREC
(RUN/SLEEP/STOPO/ STOP2) #i#a Bl frfs; 7 EPWRXTHRetentioniH /145 il F 2 .
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2.2.3 IRER RERF BrEHIZR(NVIC)

W B R 11 B R BT 25, GRS AL PE 218861 1T BE i P BT 1B (S L35 16 Cortex™-MAF 1) H W1 28) A116
MR

B EHEA IINVICHE Sk B LR fr) - B e 3 Ak 2
R IA) N i B N N A%
EMATINVICE: O

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

TR Bl EZN R, o ASNE ST
AL DL g5/ (1 o T A AR S R VR 1) P B B T R

2.3 AN W/ R I B (EXTI)

AN e W A ) B S 20 NIV R I 2%, T AR R AR SR o AEAS TR R 2R R T DU ST b e )
KA (LT AT BT BRI s GAAY), FERENE P Bl A — MR TR YERE T A P SR RS .
EXT VAT DIASE I 21 ik v 5 B2 /N P S APB2 RS 4 5 3 . 22788018 F 1/O #2216/ I T 26

2.4 BB RS

R Z PR AR P kR, O3 NI EERCHBIHSI (8MHZz) , P EBREE4TLSI (4A0KHzZ) , AP e k)
BYHSE (4MHz~32MHz) , AMFBAKER#HLSE (32.768KHz) , PLL.

AL A EEHS I B BRI B B ONCPUIRBF, B85 FI ™ AT L& FE AR B AT R AU P T REAHSEIS Bl 244501
FIFNERIT PP RN, EOR R R, RS B S DI BIHSI, QR RE e W, B AT AR CEAR L A P
[FIAE, 7 75 L AT LIRS PLLIN B2 4 ) Hi W 28 (22— A TR R4 P R M A 4135 2 2R 2 ) o

ZA T B T EAHBRIAIR . HiEAPB(APB2) MIIHAPB(APBL) X 15 . AHB I =i 4% & 144MHz,
APB2[1 i AR A T2MHz,  APBLIN R R SR N36MHz. 22518 2-2[1IN BHRAE ] .
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B 2-2 BFepm
FLASH_CLK
Clock Tree s TRNG IM to Flash programming
Legend: S D— /Z;cha:rz f———— TRNG_CLK 1M
HSE = High-speed external clock signal TRNG1MSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler |————> ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/-+-132
usB 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/213
RNGC prescaler
111213/4/---132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2/3/4 PLLCLK
11/2/---1256 ADC1/2/3/4_HCLK ADC1/2/3/4_CLK
ADC HCLK
prescaler ADCPLLPRES[4]
11721++-132
FCLK
HSI RC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HsI AHB BUS
SysTick
0SC_OUT [1-3sE 0sdl SYSCLK Prﬁchzer HCLK 4
0SC_IN 4~32MHZ, X17..X32 [PLLCLK] | 144MHz | | /100110 sac cLk  SPIO_CLK
- MAX CRCGLK _QSPLCLK
HSE - DMA1/2_CLK
PLLSRC APB1
PLLHSEPRES Prescaler 36MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APB1 peripherals
HSE
05C32_0UT [SEOSC /128 TIM 2/3/4/5/6/7
' j——————»RTC_CLK If(APB1 Prescaler = 1) X1 ———> TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz  LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral:
20KH2 IWDG_CLK 11721418116 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
HSI
HSE SYSCLK
MCO [ SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/4]...115

1.
2.

2.5 B R

TEJa BNy, AT LLEREBOOTO/1 5| BHIRIE AR & A7 5 1 )8 sh it
B NEFNEEMER (FLASH Memory) & 5)
B MRS (System Memory) J3 5]

B MAFSRAMJE 3l

MHSHE NPLLA BRI N, f 5 B R G P AR H fE ik 21 128MHz.
2448 FHUSBIhREm), %0 A8 FHHSEAIPLL, CPURIHZ 2/ 48MHz. 72MHz. 96MHzE{144MHz.

J& S INEALE T (Bootloader) {7/ T R Gt fifi a1l LB T USARTLFIUSBH: FXTFLASH Memory it AT 4ifs »

2.6 LEETR

B Vpp=1.8~3.6V: Vool HAIOG]HIFI P E a3
B Vssa, Vppa=1.8~3.6V: NADC. DAC. OPAMP. COMPHEFLE > ALHL . VpafIVssalh Z 47 B ZE4E 2

Voo Vs

11/93
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B Vear=1.8~3.6V: Yk Vophf, HNRTC. 4 iB32kHzIE 25 Fl G 2% B A7 o L | .
KT wERZHIE S EAE R, SIE 43t &R,

2.7 BAr

PR T H 3 (POR)AI 4 Fi 2 (PDR) LB, X 54 HELBR WA b T T AR, (RAF A G (el T 1.8V
BT Vool T B3 MR (Veorpor)iH  BEASPET A ROIRA, TR 65 PR AN L LK

2.8 T 4R A2 H s M T 28

WE — N g i I (PVD), & M Voo/Vooa it LI 5 B{EVevo LA, Vool T 85 T BRIE Vevo )
gi%*ﬁﬁ, T AR AR ] UK B S S . PVDIIRE TR ZIEE T E o KT Veorror M Vevo I 275
2.9 B AR

FE I 1T 28 AR R

FrIZATTERUN. SLEEPKEA: FHEIHTI3 (MR) TAE T IEH

n FIBATESTOPORE R : FHEMTTEE (MR) Ak TAE T IEH s R oh ke a8

B OUFIZATESTOP2, STANDBY . T TIE: (MR) XM, &MEikidTias (BKR) JFA
SREAEFEHRERTEE (MR) BUAET IEH T/RRES.

2.10 EIhFERR R

N32G455 Z 41 7 ity SCHF TLAMIR DI FERR 2.

B SLEEPEI:

FESLEEPEA T, RACPUMFLL, BT sMsAL T LARRES I A 7E R A rh Wi/ SR i e ECPU
B STOPO#Z

STOPORL 3 T-Cortex -MAFE B HEAREL N, 7E R HSRAMFI 378 N AN TR BN T, STOPORLE AT LA
BRI AETHFE. 7ESTOPORE ST, = HIRI A RER 4 8h 2], FIanPLL. HSI. HSE, Fif & a3nrik
BT IEE BRI FERE

M. T DS AT B A B R EX TS 245 A MSTOPORL L e i, EXTUHE S 1] LU 4N E16 MEXTHE =
(I/OMZR) . PVDRYHIH . RTCHMefi, RTCHI%P. USBHIMLEE(E 5 .

B STOP2fE=

STOP2#5 3 3E F-Cortex -MAFJRFERERRARE X, P HOAZ OoA 78 B X I YR i o0 b« =6 F R R T 33 o2 1]
HSE/HSI/PLLZEH] . CPUZfFasfRFs, LSE/LSIAIECE TAF, FrfAGPIOMRE:, AMEIOE HIhREARFE. 16K
T R-SRAMIREE, HAKISRAMAI Z A7 88 B A0 2k o 847 4810 A7 2 R Fr o

MR . B USRI AT — AL B AR EX TS S48 Fr MSTOP2AE R e i, EXTUHE 5 1] LLESNE16NEXTHE =
(/ORH3%) . PVDIM#IH . RTCEMIEMAEE . RTCH%EN. RTCA{R. NRSTH 7. IWDGHE 7.

B STANDBY#HR

TESTANDBY #5507 PAIA B SR I FE R VE FEIRAS o Y3110 B F 1 TR 83 # 9C A, PLL HSIFIRCHR % #% FTHSE
e AR AR B ;s BEANSTANDBY G, TN NERER, (HEMDFARONEVIRGRE, R-
SRAMT] ¥, FepL s TAE.

NRST L IIAMNEEAE S IWDGE AL, WKUPS| I _E ) —A EFHA% . RTCHME sl RTC /Y [ &k v DA s
#1124 \STANDBY 5 X e i,

B VBATHR

N
ity
“hi-
iy
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FEARATINRE, R BEVpphi By, #0303 A\VBATHIR . ZEVBATHIN K, & TNRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524F, KZH/05| kT mEFHARES .

M EHEASTANDBY #2017, RTC. \WDG FIX] B I FrAN L 12 1)

2.11 EEF#ERAFAI(DMA)

24 R i FHDMARE 4%, BE N DMAFE R 45 SCFRF8MIBIE, l DUE BAF R SR BIAA il ds . Ah i BIAF i 4%
ANAE At 45 2 AP BRI AL 2D DMAJERES ST G XV B, 3t S 1 1 2 AR B 2L 22 i [X 45 R IS
I 2 R

BAMEIEHRA LT EDMATERIZ A,  [FI AT A B il 41
PRI L AR PR AT H ARk

DMAT] DL T FE R4 SPI. I2C. USART, /& Z¢/ili /A 2 i 28 TIMx, DAC. 12S. SDIO. ADC. QSPI.

2.12 SERF BT8P (RTC)

RTCE —HIEBHEAT RIS, WE I piisit, mI3RALTENIIRE, I EA Wb b WA 0 A iy (e
RN BRI Thig. RTCHIEIEVDDEVears| BILH, 7EVoofi RN iEF Vool oL, 75 M H1Vear 5| I
Hi, Hﬂﬁ%#ﬁiﬁiﬁi‘%ﬁﬁl?ﬁ%o RTCA S RS s IR B AL E AL, 2 MSTANDBY B e iRl , AL E
.

RTCHIIXEN I BT LLIZE 32, 768KHZA M it i ik vz e« W IR DIFE40KHZ RCIR 4%+ B ik (1 S h s
BP22128 70 BUE R — BRI X THIRE EEZORAR R RN 5, @ WU A1 5 32. 768K HZ N 4 {9 itS
PR, [FINEORAME R IR S AR A Bl i 22, 7T DLIE L gy Y — 256 HZ A5 5 A RTCHIN Bt AT K #E . RTCH —
A2 YT A T I R B, BRSO T I h 09 32.768kHz I, e A — AN IR I [ 3 e . 55 4k
RTCH] AR R i A AR T AR T i

2.13 BN BMET 1M
i % 2N A E I A 40 e B 2R A2 IR A E I Ay, DLS2ANE 10 I #s A LA 2 S s B 4%
NERELER 1 A g I I A A A N AR I T RE

R 2-1 ERNRINEEHEK

B REE A R E AR EIE

www.nationstech.com

JE 3% TSR | THEERRE VS MAEHK | F2HEDMAER | #HR/LEOEE B AN H
WJ:J SN
TIM1 1~655362 []
1643 T, By AL 4 5
TIM8 = LI IOFE
TIM2 IJ;:TJJ:‘, N -
TIM3 . 1~655362 |i] . ‘
1647 iR, " EPA 4 BH
TIM4 BT RS
TIM5 LT
1~65536.2 |
thive 16f: L P ks 0 Ll
2.13.1 A B2 (TIMERTIMT)
FEARER ZETIMBFITIMT7 560 % — 16407 H 38T 5as . X240 @ I 282 BAHAOSL Y, AFEEATAT T8

S SE I 5 AT LA 8 FH 5 I 25 SR O IR TR B 4 o e A0 A i EL BB B DACHT- i i i i Hh FLIZIXBIDAC
BN AR A EE I REM T

w167 H B ER B RN
B 16f AT

B it &% DACIH[EE LK

13/93
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W R AR T E/DMAT R

2.13.2 i FH 2 B3 (TIMX)

AN B B (TIM2, TIM3, TIM4ARITIME) EEH T LR 5A: XA GE ST WA G5 1k
TR AN A A T A

I FH 52 I 2 10 2 BT RE AL A

16 7 [ she 8 et . Crsedlm Bt s, mRiHEL BRI
16 LA gmAR oA . (AR EPTC &y 1 %1 65536  [A] AL R fED
TIM2. TIM3. TIM4 fil TIM5 5% S HF 4 ANl

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

& T

& il FF

L PN GEN

& i

A I AN AE ] i i

ZAER EHERE,  DUSTELE i 8 1R D Bl 1

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

B SRR AR A R T .

2.13.3 B IEH| I ER(TIMIAITIMS)

PINISL ) E R EE (TIMUTIM8) EZH TLL R I6: MG ST TR IS5 E 5 ko
JEERT A At eI 4%

R E I A B TAMAT I D RE . SEIXIEAFIRN 4T fE . &M T AL .
R GE I G ThRE A
LN CR VA EIES= a6 IR s N M ah i O T N o NI T oV N o O

&

B 16 LA mAE T ias . (P ARERTIC & v 1 3] 65536 8] AE = AE)D
N AR E
B TIMLEZ 6/M#EiE, TIM8 &% 6 N ifiE
AR BOEE, TAEEACN: PWM S fH e, sk . gk
B EERARNF AT EI/DMA:
& T
& il RFEF
L I NGBS
& fHiteAg
& RIEETHA

W BE DX ) T g ) LM

14793 P AR NZ A7 47 B 42 5] Nations Technologies Inc.
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BT TIML, TIMS8, i 1. 2. 3 CRFIIhRE
FIE S SRS T P E I 2

ZAEREERE, DASEILE I 2 R D B
TIM1_CC5 A1 TIM8_CC5 Fl T tbisi#siHka

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

B (ER) Gl0EEE . T S RN e I
B ERMEREREEEN. T S AL
2.13.4 ARG I 3% (Systick)
AR T SRR RS, TR AR B e
A F ikt

2407 R IB LT B g

A ZE AR

o0 ¥ O B — AT R R R G

T G 5
2.13.5 & MR #(WDG)

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

MASrETTH (AWDG)

PST T IR FE T — N 1207 F I Yk T H B3 A — AN SO T4 AT gs,  FH ST () FRMRERCHR Y7 28 9K sl B =5
b g A R AT AR 2, T TAEAESTOPORE . STOP2EE A MSTANDBY #Ex . IWDG— B3I, fni
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 ) N AT AN R G, SR —A E I 28 NN PR P P R A A 3 e 0 AT DA AR
S B SR B A T 1. A AV D RE M R A i .

HAETH (WWDG)

B VR B HOR SN, o M T PUsiA T 1 UL (32 2% 1 AP N PR e 8 1 L s AT Py 47 i ™
PR AR BRARIG R ECHS B TO N AL FRORT S, 76 140 LB A8 B T (I (R IS, A
—MMCUE L. (R EAS A B & D AP A2 B i, SR 77 s 9 T H s B (FE 42 1) 7 77 23 P ) B
B ABHGFE— IMCURNL . X R WIS I R 75 2 AE — AT BR A 18] B 1 A il

B A
B WWDGHAPBLI £ 341 f5 153 21 ) I 4 Bk 3y
B YRR E IS AT R T A
m MR
& CYIBIRIT BRI/ NT0x40, (BE T 1A 3h) = AR AL
& LRI AE R LM R, CEE T IR 3) W AR R AL

& WEREBN TE TV E AR VEh W, ihiki T £l 5 T OxA0m e AL S e R i (EWINT), B AT LAY
A BRI s LU e WWDG R fir

N R
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2.14 1’CE&ED

ZIRAAN PRSI I2C B O,
Z i {5 MR A (B
CRCHY [ 4= e Al 565

Management Bus).

2CHE O R EIhRe IR W R

Z EHITRE: IZAEHRE AT il B T O B4
12C & RE

& AR

& FAERBAEILES

[2C I\ ¥ % T g

& R RS 5

Y FFIMHz), SCRFDMAREME, [R5 SMBuUs 2.05%
SMBus( & 4t & # izt £t —System Management Bus) f1PMBus( H I & P &1 2k —Power

& 12CHE I SCRFTALBLA0N -0k, 707 AABE B SCHRe UM Mk 1 ¥ i

& {E LA

FEA ARSI 72/ 1007 ik AN T RE Y 5
SCREAS [F) F 8 TR

& RiEHEE (m %100 kHz);

& PO (5514400 kHz);

& Pul+ (FIALIMHZ) ;

Y

& R AR bR

& FURIEL AR,

& 12CRZRITFRE,

bR

F AR AT

kB A (1) B2 (ACK) B iR 5

RS B AL R AR B 1 2% 1

L S5k oA N K DI gl it
2/ 7 )

& 1 R R T

& 1T T AR

AL R K B T g

H I PR I(IDMA;

A HC B IPEC({E S G A A ) i 7 A B 56
HIERLA HPECAH AT LME i Ji — /N7 1 A
T i e — M I PECHT IR AR 5

|

* 6 o
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ERMEZ EHLIIRE, FEHIFTA12CRLRTE MNP il FrEAER . SCRF
I2CHRAT 2 M IR, I
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B A SMBus 2.0

25 msI B I I SE I

10 ms=E ¥ # RFA BHEY R I 7]

25 ms K 2 SAIN BRI i )

it ACKH il A4 PEC ™ A= I B
& SCRRHE HH L (ARP)

B % PMBus

2.15 BH R DR PBRZE(USART)

N32G455 R 51 7= dl v, SRR T 7B ATWOR 2 0, B 363N IE I [F 2P 155 DUk 2% (USARTL. USART2H1
USART3), Fl44NiE 5P U R #(UART4A. UARTS. UART6. UART7). X7/ DRt 7B i@ s . SCHFIrDA
SIR ENDECfE Hidfifths . 22 AbBRERIEE B, HER X Tl E A I LINE/ T RE

USART1/ UART6/UART 7422 LS 1 Z 1] A4 5SMbit/F),  Ho e 42 1 Rl (5 3 22 1] 14 2. 25Mbit/F) .

USART1. USART2HUSART3#: [ A M{EFICTSHIRTS(E S8 ., FAISO7816/1 5 fit R = M2 SPIE
fEhis, BT 8 0 # AT LAE FI DMAREE .

USART - ZXRHMEUT T

XL, s

NRZARAERS 3

DEBRERRER RS, WA AR, T RSB RIEN,  Heik4.5Mbits/s
A G AR A 7K P (B BROL)

AIRCE RS IR, SCRELERAME IR AT

LINTEAIE R W T 45 K68 77 AR LIN AT T A5 R BE 77, SAUSARTHREF AL B LINGS 2 BA3A7 1
TR, A I10/1 147 B F 4

i R R I FH 2D A

IRDA SIR Zmid&sfifthtas, 78 1EH BT SCHRE3/16/407 (1472 i [H]
mERERELT AR

& FREREOCRR 1S07816-3 Atk HLE X1 D R RE R Bl
& ERERAEIN 05 1 15 AMEIRAL

*

* 6 O

R TS

AT E 18 FIDMAT) 2 S0k 3615, 7ESRAM HLF 42 v s DMAZE M2 5 1% 54
ST ) 2 135 S8 RRR 15 A o

Kb £

& U

& LR

L S A

BRI

& RIERRAL
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& RTINS
B U MR IR S
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& AR
& REEEERR
& WEER
& KR
B 10 bR B USART A R
& CTSHA
& LINB TR
& RIFEHIRT ST
&  KiE5EK
& R F AT A
& BB NN
& AR
& MEHR
& R
& KIEEIR
B ZAEEIE(E, SRR ARUCES, T\ ER AR
B A BRI 2 PR s A I B b b AR
m EARE:
USARTHER USART1 USART?2 USART3 UART4 UARTS UART6 UART7
SRR RE RF R EF EF EF SRF
TR ) RF R EF AN AN AN S EL
% 547 i (DMA) S S X X X S S
% Hh T BT S S R X X SR S
EikiZ RE R EF AN AN AN S EL
re S S X 3 3 e Sa::
S L (k) SR SR SR S X X SR
IrDA T FE R EF EF EF SRF
LIN SCEF SCRE EF SCEF SCEF SCEF SRF
2.16 B ATAMEEE O (SPI)

SCRE3ANSPIEN, RIEANIRSEEOEH, SPISIPSHEHEIH,

SPISLVF S v AR e LU A UL /28 #4777 il fE .
Pl BB AT BT 2R S, O —

FEALE(E N (SCK) . #: ML RE

F TR D AR, 8 m]f F CRCEZ IR A v S84 .
SPIEZ I FEEINREWI T+

S o N b
W BN S = RO R B £ P XU R D AR
W 816 LA ks Ak £

18/93

SR VAT DARIE B R A, IR s
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BEREAR
m EE AL
_ IS ESE R e
B 8 TR R R T R B (B K A FreLn/2)
B RS (B Hfecc/2)
W ORI A R P E 5
W BRI 3 AT DA A A A EATNS S B 2 R BRI B A
W AR AR AR P AAR
B RARREIR T, MSBYERTELLSBLE Y
Ak IR R R AR &
B SPLEZAT RS E
B SCRFREEIE(E I ECRC
& TERFBIT, CRCH AT LIMEAE A iR G — N7 ki
& TEANUT B AR 1 B 5 — AN B 3T CRC 25
W ATl R R AR DL K CRCES R R
B SCEEDMATHREM A R IE AR R s A RIS
W ORI SPILZ136Mbps, SPI2/SPI3#%1118Mbps

2.17 AT EME L (129)

12S72& — 35| IR [F 20 B AT 82 BRI, 8 F R A2/ b v A 12542 11 (5 SPI2 FISPI3 & HH ) AT DA LA F £ 85,
MAES, X2/ 0] DARC B 1647 2407 Y3247 444, 7R vl fic B i N Bl M,  SCRF & SR ARSI I
8kHzE|96kHz, & SCRFVUFR 5 Mibnite, CLFE CAHI2ShRE, MSBHILSBXS 55 hnifE, LLAPCMApR{E.
BAEEX @A, v L TAEAE E MR N . eV EN S A HT, @I 45 0 [m) A5 1 DB A& AR
55,

12SH: L EEIhRE W T

LT IEAS (R IE BEEIR)

F Bl MR

SO LR ME I R T AR, SRAHRE B 1) 55 TR A A 2R (BKHZ £ 96k H2)
ks AT LR 164, 244783 321

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

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

1647 i 4fs 2 A7 i P SR A IR A2 UL, #0300 38 3 o 45 AT — AN B A7 o
SCRFI2S TR :

& 12S ©RHbR

MSB % S At (76 %] 5%)

LSB X} 55 bRk (45 4 5F)

PCM FrHE (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, LB E N 256XFS(FS N E AR FE AR )

2.18 M£RAMRFEE L (QSPI)
LR AERQSPIE AL, W] LAZE [A] A0 P A7 St 28 A2 20T A
QSP Iz il 4% 1 = EHRF MU R

W 0] DA E pSingle SPI/Dual SP1/Quard SPIBE . 7ESingleBi R, SCREFRAEIISPIEAE, ] LA TAELE X
T\ &R THF

W SPIHERAEJs 2URT DA B R Rl A s A A R, 1R B dr ST L B, S8 7 1 Bl sk
B B R A B T B A T DARC

SCHF8-bit. 16-bit. 32-bitfIHE T iF) 7

HHRBURFIFO

L DMA:/E

SCEEFIFOMINT . BRVE SRR AP I« BRI P b . BHE U il o

R IE JE S RF4>36Mbps

e (a) R R B N AE AR, B TR M BL. MBHERY L. S B I B . DummyB BL. BdERY
B, X LAY BEAT DARC B A g it

2.19 ZE&FFIMANim ¥ O (SDIO)

2480 N H 42 1 (Secure Digital Input and Output), @ #SDIO#2 111, SDIO=EHL: I AAHBAM AL 28 1%
BEARR(MMC). SDTEfE . SDIOR ¥4 a3 M T B .

SDIOEHLIIREM T

B 78 (MultiMediaCard System Specification Version 4.2) , SCHFIAZ(BRIN). 407 AISHT Kid B2k, H] Rl
B EMMCHHML

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥ (SD /O Card Specification Version 2.0) , SZHFLAL(BRIA) AN Kt #s X

B SDIOR#h# < 1] ik 48MHz

B SDIOASCRFSPIE T

2.20 B X BN (CAN)

TFR2BECANS LR L, A MVE2.0AR2.0B(E5)), fEF miA1IMbps. & Al AR &3k 1A AR AT FI bR
WML, 9] DUBESORN & 36 29 FRR A I 4 it

BRI

B CEFCANTMUL2.0AFI2.0B E 3R
B RRRER A IMbps

W SCRRR Rl R (S DRe

m ORIk

& 3 DRIEHRF
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& SRR S G P R
& iU RI% SOF 21 i e 2%
m IR
& 3 JIRFEM 2 NI FIFO
AR e A 2
H 14k A
NPESRIIES
FIFO i H 4b 275 AT e &
& 0B SOF I ZI i )3k
A AR AR R
& b AZEAR
& 16 7 HHI T 2%
& WTERJE 2 N K A
m B
L YT
& BRSO A 1 B bk ], (TR R ReR

2.21 A HEAT B £ (USB)

N32G455 Z 1 7= il IR — A A TR USBIV e & 45 1) 25, 808 4 T USB 1 4 (12Mbit/BD) btk , i s v] F 414
MeE, BAHRMEEDIRE. USBEL FfI48MHzI £l 438 EPLL B 87 A CA AR IEE S R M, I B 6 401
& HSEAI i e ) o

USB B & 42l 5 12 ERe PR T

Rty USB2.0 43 ¥ 4% (M AR T

AECE 1 5] 8 A~ USB iff 41

CRC(fH TUAR LI A U 5, R IF) AN % (NRZI) Z A/ HS A1 1 78

SCREHEER R i 5 AR XU o X L]

SCHF USB HE /M i 4

LA AR ik o A= ik

M USBDP {554 E3krmEl 15K ERispl (EfEEHD . KE45%

2.22 BAB AN EHEO(GPIO)

Y/ £801GPIO, ik 54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #H#H164N 4 H . £4NGPIO3|
FHIFRET DA BRI EITIR)  f N GissloAar il Fhn) a8 M Thagm 11, 2%
GPI105| IR 5 %0 AL 0 =AML, B V05| Bt S ek 5| BT H 5 B T HA B N ThRe 1 1,
B FIGPIOH| A K AL dE I 8 /7

GPIO T EHr AR I T -
B GPIO i [ FEEANME AT DL 8 23 5) Be B R 22 R X
® HMAFT

* 6 ¢ o
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*

¢
*
*
¢
¢

mEA

*

*

*

N LR (55 R
MANTH (555D
[EEPEIPN

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

S REMNIEN S, SHIGERIFRE, B BOOTO f1 BOOTL 4+ (BOOTO 1 BOOTL A% AN T
B, 1O 3 DB AC B AR g A

AR AR E AL, BHIIRERITE, 1O I DAC B A A, RS, JTAG 51|
{8 R ANt DA W R LSRN

v JTDI & T Ehiist

v JTCK BT Rt

v JTMS BT EHiist

v NJTRST BT st

YRV BCE R, 5 B e A A g R R AR 1/O SR, T DA RLHES A BT IR
i 2 n

PR 1 B AR BR Th e

AIER R T AT S L EAT SN B BE AT, D TR AN TR TR, g 2 B R A K
SHThRE: A BRASE I DI BEHT L 2000 S 1 (27 e B 2 A7 2 2 A2

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

LA, REASRE S e A TR B

2.23 BB FFE A (ADC)

TR Z AN 12074, TMSpS AL R IR IR L ALADC, S HRF B NN ZE 05 N, Al 538N A A1 74N PN 48
{5578, HPADCLZFINFMBEE, ADC2 124N iEiE, ADC3X FF15/MhiiEiE, ADCASI 134

A1 iHIE

o

ADCF E AR W T -
B HER12 07, 1067, 8. 6 i HiRAIAE

*
*
L 2
L 2

12bit 73 A T B R A A 4.TMSPS
10bit 73 ## 5 T i e KA H 6. 1IMSPS
8bit 73 HEH N I R A % 7.3MSPS
6bit 73 HE N I R A % 8.9MSPS

B ADC I8l AR, SRA I B AN T i I it

*
L 4
*

AT AE E AHB_CLK /BN TAER B, 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 £PY8, sl 3] 80MHz, #4340 1,2,4,6,8,10,12,16,32
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& TFEE BT AT DhE, SR A Z B A IMHZ
SCREE I ik ADC SRAf

BRI AE IR TR NEEA A ORI R ARG 1A R e 7= A i
FRLYCRI T S 4 A5 5

MIEIE 0 FEIE N (19 H 2 Fi

SCHFE R HE

Ay A RS — S5 2 X 5

KA TE) B R LA 38 T8 43 9] i P

R )2 B R N 3 35 A7 D o 126 Tt

[ W7 A =

WEM, ADCL Al ADC2 414 . ADC3 fil ADC4 A&

ADC fEHEIR: 1.8V F 3.6V

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

ADC A LU# H] DMA #4E,  FLINGHE TE & #9147 DMA i 5K 4E
BAUE 1M ThRE, T LAARR MG ML — % . 2 BRI A I T I, bk AL (5 5 T 1
fEIS, Kb

2.24 B FIER B2 (DAC)

SCFRRN BSR4 2% (DAC), DACR 120 K7 N\« oA HH B0 U e - DACHKLERAT 2/ i Y i 1,
RN BB AR PR Feds, 2 DACH LR LA . DACTH LLIEL 51 ff A\ 225 H IS Vrer+ 3R
T REHA EE He a2

AU LU R T IR T e
i DAC HE#fedt: & — il

AL 8 frak 12 i

12 frkEsR R AT )77 A7 RO 0l 5

75 S T A

P M i

7R = AR

X DAC I8 T8 A 37 B 7] 5 e

SEABIBH T4 DMA g

AR ST e

ifi N 2% LK VREF+

2.25 BHBKFH(OPAMP)

P I 2 4T BB SRR 28, UM PR AT AR FRAOR 28 (PGA) 2528 TR Bt (R A
A PR ) o

FEIIREUIF

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

C ISR SAEE 1PN =S E

B OPAMP TAREREA ] LA & k.
& MO (MBI RE)
& PGA R, AIgwmFEHE BN 2X, 4X, 8X. 16X, 32X;
& RPEIHE

W PENER ADC EIE FH T EBOCER 1 S S .

2.26 HEH LB EF(COMP)

ER R TS, UL s (LEBES T s L 51 21/0 1D, WrTBLAE R ssd &, £
W76 0T LA S ok [ 52 i 38 I PWIME H G A5 T R 3T e a4 i«

PUELE - EE D Re L T

B SCRELBRL A

W LA A E i SR DL R A
& AER 10
& DAC @i it

& NEFEEESA GUF 2 AW EAE R VREFL. VREF2, Frf 7 PMEbEasIts) , alkF
Vopa BE1T 64 2435517

FIYRFERIRHE, TR E NGRS . R A IR EOR
W ELRRE AT DU B 17O B e RN, TR
& RFEM
€ OCREF_CLR Fff (T 3& 8 sz
& RIEFEMF
PO 2 SCHF T B U, A AL DL IR e AN IR
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 7] DAZH A % 11 L o
RS LA i, T DU SR AR R FREl £ Timerl_OC5. Timer8_OCS5 &l Fai A
B ARG T DA T TR RE 77, SCREA SLEEP AR T e

2.27 BEAERER(TS)

L A R 2 2 — B R R AR A [ P, 6 4 FEL P 1.8V <V o< 3.6V2 [ 5L RE 7 P 2
SIADCL IS IS [, AT IR 52 it e A M 0

2.28 B TR K THHEEIL(CRC)

R CRC32FICRCL6TIHE, I TURALIE(CRC) T 5 5 e /& iR 4 ] 7 1 A8 il 2 0 073 B4E —CRCITF R 45 3 .
TERZ N, 3T CRCIFE A H T I0AE BUHE L5 a7 i 11— 2t . 7EEN/IEC 60335-1FRAE 175 Bl Y
EAREE T — PRI N AR B R T B, CRCIFS R T H] DL TSR o SRR 25 44, FE S 7EsER A
A BZ IR A I P A 2 42 0T T

CRCH) I BURE N T
B CRC16: XFFZ Izl X16+X1+X2+X0
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CRC32: FHFZ Il X32 + X% + X2 + X2 + X164 X124+ X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 i15 S a: 14~ AHB % & #A(HCLK)

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

TEHITCARTH AR E R &

B S DMA R

2.29 BEEREHINE 5] 2(SAC)

W HR SRR AT I 51 5, SRR 22 [ BRETI%% L2 [ 50 0 PR i SRVE R A R B R Sk e, AR T 4l A
BRI 5 REAROR PRI eI i 1

B AL SRR BRI

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

B R AES SRR
& S 128bit/192bit/ 256bit #E K
€ #FCBC. ECB. CTR &l

B R SHA R
& ¥ SHALSHA224/SHA256

W R MD5 fil B

B ERRRRE S SML. SM4.  SM7 BTk DL K SM3 24 B

2.30 ME— & & 755 (UID)

N32G455 Z 41| 7= it P B AN [ B I E— & %5 7 415, 43 3 9 9647 [JUID(Unique device 1D) 11284 (1)
UCID(Unique Customer ID), XA A 751517 AL INAF A7t ds (N R B E SR, EATTES G BAEH
J RS, HARUEXTN32G455 R AT E — AN il 2R fEAT A 4 Dl #R2& ME— 1, P R AR P BN 13 4 mT
PLiE I CPUBITAG/SWDEE 328, ASal #4554 .

UID 96, I FIRMON P 55 s N ats, 95 INAFIS, CRUEME— b iR S Infie s SEAR s 5,
— AR AR N A i 3 P IR 22 ek

UCID #1284, 87 A o5 e X, e a0 A7 KA A AE B .
2.31 HATHLRITAGHER O (SWJI-DP)

WHRARMAISWI-DP#Z I, 454 TITAGHI & AT R 2 il g 1, m] DLSal B3 47 sk i1l D B TAGEE )
%R, JTAGHIITMSHIITCKYE 545 7 5SWDIOFISWCLKIE FH 51 1, JTMSHI 1 — AN = 5 E 5 H T
1EJTAG-DPHISW-DP|a] )4t .
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3 5| R SRR

3.1 HEREE

3.1.1 QFN36
Bl 3-1 N32G455&FIQFN365| 44

=
- =
- - 77
) = u =
w2 = - O um = o —_ —
2 2 2 2 2 @ = = <
o M| a8 [N (a8 a8 a8 a8 a8

p — T T T T T T T T T T .

36 33 34 33 32 31 30 28 28
VDD i1 27 VDD_2
PDO-OSCIN| 12 26f _{vss2
PD1-0SC_OUT| | 13 258 PA13-SWDIO
NRST| i4 THE PA12-.USB_DP
QFN36
vssal i3 23 PA11-USB_DM
rrrrrrrrr ‘rSS CEE R
vDbpa| 6 ni PAL0
PAO-WKUP| | i 2f PAS
" 20 oat
o 10 o[ —
Jdoo 11 12 13 14 15 16 17 18

\ P i i | Pt i | J
< €« < 2 =9 9= = = .
- - - - - o, o, o (7]
=
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fISE|5E|5 K| o |xw| BMR EN X
o|F|o|d|o a9 =
o T N IR B N PE2 /0 | FT | Yes PE2 UART6_TX -
o N R R A 2 PE3 /0 | FT | Yes PE3 UART6_RX -
-1 --1-13 PE4 /0 | FT | Yes PE4 - -
o T N N I i PE5 /0 | FT | Yes PE5 - -
-l -1-1-|-1]-1]5 PE6 /0 | FT | Yes PE6 - -
1]1|-]1]1|3]6 VBAT s | - | - VBAT - -
-2 -|2|2|4|7 PC13;+'?:'X')PER' I/0 | TC | Yes | PC13® | TAMPER-RTC -
- | 3] -]3|3]|5]| 8 |PCl4-0SC32_IN®| 1/O | TC | Yes | PC140® 0SC32_IN -
PC15-
- - ) -
4 414169 ogegpoure | VO | TC | Yes | PCIS 0SC32_0UT
-l -l -] -]-]-]10 VSS_5 s | - | - VSS_5 - -
1 -|-|-]-]-|n VDD_5 S| -] - | vbD5 - -
2|5 |1]5|5|7]12 0SC_IN™ | | TC | Yes | OSC_IN - -
3|6|2|6]|6|8|13] o0SCoUT? O | TC | No | OSC_OUT - -
407 -|7|7]9]|14 NRST o | - | - NRST - -
ADC12_IN6@ | COMP7_INM
-] -]-|8|8|10[15 PCO I/0 | TTa | No PCO 12¢3SCL UARTE. TX
ADCI12_IN7@9 [ COMP7_INP
-l -] -]9 91116 PC1 I/0 | TTa | No PC1 12C3 SDA UART6 RX
UART7_TX
(10) —
- - |w0]w0|12]17 PC2 Vo | TTa| No | Pc2 |R2IINE SPI3_NSS
- 1253 WS
UART7_RX
SPI3_SCK
12S3_CK
- - (10) —
3 (1111|1318 PC3 I/0 | TTa | No PC3 | ADC12_IN9 OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
4 12 19 VSSA s | - | - VSSA - -
5|8 12 14
- 20 VREF- s | - | - VREF- - -
- 13 21 VREF+ S | - | - | VREF+ - -
6|9 13 15
5 22 VDDA s | - | - VDDA - -
WKUP
USART2_CTS
ADCI1_IN1®
71106 |14| 141623 PAO-WKUP I/0 | TTa | No PAO  TIM2_CH1_ETR CS(IDD,:/:!,Pll\/I_IHS\IOM
TIM5_CH1 -
TIM8_ETR
COMP1_OUT
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ocla|o| |9 a9 -
USART2 RTs | COMPLINP
ADCL [N2® | OPAMPLVINP
8 |11| 7 [15|15|17 | 24 PAL I/0 | TTa | No PAL TIME CH? OPAMP3_VINP
TIM2 CH2 SPI3_MOSI
— 12S3_SD
USART2_TX
TIM5_CH3
9 |12| 8 |16 16|18 | 25 PA2 /0 | TTa | No PA2  |ADC12_IN1100 8Eﬁmgé—xmm
TIM2_CH3 -
COMP2_OUT
Uf.?f??;‘ﬁf OPAMP1_VINM
- |13 9|17 |17 |19 |26 PA3 /0 | TTa | No PA3 - OPAMP1_VINP
ADCL_IN4®) COMP5_INP
TIM2_CH4 -
- |- -]18|18]20]27 VSS 4 s | - | - VSS 4 - -
|- -]19)19]21]28 VDD 4 s | - | - | vbpa4 - -
COMP1_INM
COMP2_INM
SPI1_NSS COMP3_INM
USART2_CK COMP4_INM
101410 |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
SPI1 SCK COMP4_INM
DAC OUT? COMP5_INM
1115 |11 (21| 21|23 |30 PAS5 I/0 | TTa | No PA5 ADCS N2 COMP6_INM
0SPITSCK COMP7_INM
= OPAMPI_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
Z:D'Vg—?,\'f;(’;') TIM1_BKIN
1216 12|22 (22|24 |31 PA6 /0 | TTa | No PA6 — OPAMP1_VOUT
TIM3_CH1 COMP2_OUT
COMP1_OUT =
QSPI_100
SPIL_MOSI TIM1_CHIN
TIM8_CHIN =
ADCT IN4® COMP2_INP
- |17 13|23 | 23|25 32 PA7 /0 | TTa | No PA7 — OPAMP1_VINP
TIM3_CH2
— OPAMP2_VINP
QSPLIO1 COMP6_INM
COMP2_OUT -
ADC2_IN5® opfhﬁgés\(ill_NM
- | - |14]24 24|26 33 PC4 /0 | TTa | No PC4 QSPI_102 —
UART? TX COMP4_INM
- COMP5_INP
ADC2INIZW) | o
- | - 15|25 |25|27 |34 PC5 I/0 | TTa | No PC5 QSPI_IO3 COMPA OUT
UART7_RX =
- COMP6_INP
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1/0 &th®@

Fail-
safe®

XRF

EIhRE®
(Bhr)E)

HIERE R TR

RN

HEX

PBO

No

PBO

ADC3_IN12(19
TIM3_CH3
TIM8_CH2N

TIM1_CH2N
UART6_TX
OPAMP2_VINP
COMP3_INP
COMP5_OUT

27

27

29

36

PB1

110

TTa

No

PB1

ADC2_IN3®
TIM3_CH4
TIM8_CH3N
COMP4_OUT

TIM1_CH3N
OPAMP2_VOUT
UART6_RX
COMP2_INM
COMP1_OUT

28

28

30

37

PB2

1/0

TTa

No

PB2/BOOT1

ADC2_IN1319

UART4_TX
SPI1_NSS

31

38

PE7

1/0

TTa

No

PE7

ADC3_IN1319

TIM1_ETR
UART4_RX
SPI1_SCK
COMP3_INM

14| - 120

32

39

PES8

1/0

TTa

No

PES8

ADC34_IN6(

TIM1_CHIN
UART5_TX
SDIO_DATO
SPI1_MISO
OPAMP2_VINP
COMP2_INM

33

40

PE9

110

TTa

No

PE9

ADC3_IN2®

TIM1_CH1
UART5_RX
SDIO_DAT1
SPI1_MOSI

34

41

PE10

110

TTa

No

PE10

ADC3_IN14t9

TIM1_CH2N
SDIO_DAT2
SPI2_NSS
12S2_ WS

35

42

PE11

1/0

TTa

No

PE11

ADC3_IN15U9

TIM1_CH2
SDIO_DAT3
SPI12_SCK
12S2_CK

36

43

PE12

1/0

TTa

No

PE12

ADC3_IN4®

TIM1_CH3N
SDIO_CLK
SPI2_MISO

15| - |25

37

44

PE13

110

TTa

No

PE13

ADC3_IN3®

TIM1_CH3
SP12_MOSI
12S2_SD
SDIO_CMD

45

PE14

1/0

TTa

No

PE14

ADC4_IN1©

TIM1_CH4

16| - | -

46

PE15

1/0

TTa

No

PE15

ADC4_IN2©

TIM1_BKIN

29

29

38

47

PB10

110

TTa

Yes

PB10

12C2_SCL
USART3_TX

TIM2_CH3
COMP5_INM
OPAMP3_VINM
OPAMP4_VINM
COMP1_INP
COMP3_OUT

17| 22 | 27

30

30

39

48

PB11

110

TTa

No

PB11

12C2_SDA
USART3_RX
ADC3_IN1©®

TIM2_CH4
OPAMP3_\VOUT
COMP2_INP
COMP5_OUT
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glalg|g|2|2|g AR B | ® |safe® ) ‘ ‘
gL E(L|g|g|d Ko |x# BRA HE XL
ocla|o| |9 a9 -
18 (23| - | 31314049 VSs_1 s | - | - | vssi1 - -
19 |24 2832|3241 50 VDD_1 s | - | - | vbb1 - -
SPI2_NSS
12S2_ WS
12C2 SMBA |  COMP3_INM
| 25| 20| 3333|4251 PB12 /O | TTa| No | PB12 | USART3.CK | OPAMP4 VOUT
TIMLBKIN | COMP4_OUT
CAN2_RX
ADC4_IN3®
SPI2_SCK
1252_CK
USART3 CTS |  UART5_TX
- |26 30| 3434|4352 PB13 uo | TTa| No | Pe13 | AR e
CAN2_TX
ADC3_IN5©
SPI12_MISO
TIM1_CH2N COMP3_INP
- |27|31|35|35 44|53 PB14 IO |TTa| No | PBL4 | jgneTa mrs| UARTSRX
ADCA_IN4®
SPI12_MOSI
- 28| 32| 36364554 PB15 O | TTa| No | PBI5 1252_SD COMP4_INP
TIML_CH3N -
ADC4_IN5©
USART3_TX
OPAMP4_VINM
; SPI3_NSS
|- |33| -] - |46|55 PD8 IO | TTa| No | PD8 |ADC4_IN1200) 1285 WS
CANI RX
COMP6_INM
USART3_RX
SPI3_SCK
S o lsal - | - |47 56 PD9 /O | TTa| No | PD9 | ADCA4_IN1300 1253 CK
CANI TX
COMP6_INP
USART3_CK
N e A T PD10 IO | TTa| No | PD10 |ADC34 IN70O CAN2_RX
COMP5_INM
USART3_CTS
B 1 S R I PD11 IO | TTa| No | PD11 |ADC34 IN8UO CAN2_ TX
SPI3_MISO
TIM4_CH1
USART3_RTS
N I R T PD12 IO | TTa| No | PD12 |ADC34 IN9M |  SPI3_MOSI
12S3_SD
COMP7_OUT
N I I PD13 IO | TTa| No | PDI3 |ADC34 IN10W®|  TIM4_CH2
TIM4_CH3
A e PD14 /O | TTa| No | PD14 |ADC34 IN11G®| 124 SCL
TIM8_CH1
TIM4_CH4
ol -] - 5062 PD15 /o | FT | Yes | PD15 - 12C4_SDA
TIM8_CH2
12S2_MCK TIM3_CH1
- | - |36|37|37|51]63 PC6 o | Tc | Yes | Pce TIM8_CH1 SPI2_NSS
SDIO_DAT6 1252_ WS
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c|9|lo|9|o|9|o =
12C4_SCL USART2_CTS
1253_MCK TIM3_CH2
TIM8_CH2 SPI12 SCK
- | - |37|38|38|52]|64 PC7 o | e | Yes | pc7 | Gt e K
12C4_SDA USART2_RTS
TIM3_CH3
- | - |38|39]39 53|65 PC8 o | Tc | Yes | Pcs 83%8—5:% SPI2_ MISO
= USART2_TX
TIM3_CH4
SPI2_MOSI
12S2_SD
TIM8_CH4 USART2_RX
- -] - |40 40|54/ 66 PC9 WO | TTa| Yes | PCo | qoittU | Compe OUT
OPAMP3_VINP
OPAMP4_VINM
COMP4_INP
USARTL CK
20 | 20 | 39 | 41| 41|55 | 67 PA8 o | FT | Yes | PAS8 TIM1_CH1 -
MCO
USARTL_TX
21130 | 40|42 425668 PA9 o | FT | Yes | PA9 VL Gtz 12C4_SCL
USARTL RX
22| 31| 41|43 |43 5769 PAIL0 WO | FT | Yes | PAt0 | “PERTEl 12C4_SDA
USARTL_CTS
USBDM
23 (32| - |44 44|58 |70 PALL o | FT | Yes | PA1L CANL_RX COMP5_OUT
TIM1_CH4
COMPL_OUT
USARTL_RTS
USBDP
24 33| - | 45| 45|59 |71 PA12 O | FT | Yes | PAL2 CANL TX COMP6_OUT
TIM1_ETR
COMP2_OUT
JTMS- PA13
25 | 34| 42 | 46 | 46 | 60 | 72 PA13 WO | FT | Yes | Jni> - UARTA X
RS Not Connect
26 35| - | 47| 47|61 |74 VSS_2 s | - | - | wvss2 - -
27 (36| - |48 48|62 |75 VDD_2 s | - |- | vbp2 - -
JTCK- PAL4
28 | 37| 43|49 | 49 | 63 | 76 PAL4 Vo | FT | Yes | 1= - UARTA RX
TIM2_CHL_ETR
PAL5
20|38 | 44|50 |50 64|77 PAL5 o | FT | Yes | J7DI Slgé%_’\vl\?ss SPIL_NSS
A USART2_CTS
TIM8_CHIN
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QFN48

LQFP64

QFN64

LQFP80

LQFP100

R AR

HmO

1/0 &th®@

Fail-
safe®

XRF

EIhRE®
(Bhr)E)

HIERE R TR

RN

HEX

PC10

TTa

Yes

PC10

UART4_TX
SDIO_DAT?2

USART3_TX
SPI3_SCK
12S3_CK
QSPI_NSS
COMP3_OUT

52

52

66

79

PC11

1/0

TTa

Yes

PC11

UART4_RX
SDIO_DAT3

USART3_RX
SPI3_MISO
QSPI_SCK

COMP4_OUT

53

53

67

80

PC12

1/0

TC

Yes

PC12

UART5_TX
SDIO_CLK

USART3_CK
SPI3_MOSI
12S3_SD
QSPI_100
TIM8_CH2N

68

81

PDO

1/0

FT

Yes

PDO™

CANI_RX
UART4_TX
QSPI_IO1

69

82

PD1

1/0

FT

Yes

PD1™M

CANL_TX
UART4_RX
QSPI_102

54

54

70

83

PD2

1/0

TC

Yes

PD2

TIM3_ETR
UART5_RX
SDIO_CMD

SPI3_NSS
12S3_WS
QSPI_IO3

TIM8_CH3N

84

PD3

1/0

FT

Yes

PD3

USART2_CTS

85

PD4

110

TC

Yes

PD4

USART2_RTS

86

PD5

1/0

TC

Yes

PD5

USART2_TX

87

PD6

110

TC

Yes

PD6

USART2_RX

88

PD7

110

TC

Yes

PD7

USART2_CK

30 39| -

55

55

71

89

PB3

1/0

FT

Yes

JTDO

SPI3_SCK
12S3_CK

PB3
TRACESWO
TIM2_CH2
SPI1_SCK
USART2_RTS
TIM8_BKIN

31|40 -

56

56

72

90

PB4

1/0

FT

Yes

NJTRST

SPI3_MISO

PB4
TIM3_CH1
SPI1_MISO

USART2_TX
TIM8_ETR

32|41 -

57

57

73

91

PB5

1/0

FT

Yes

PB5

12C1_SMBA
SPI3_MOSI
12S3_SD

TIM3_CH2
SPI1_MOSI
CAN2_RX
USART2_RX
TIM1_BKIN

33|42 -

58

58

74

92

PB6

1/0

TTa

Yes

PB6

12C1_SCL
TIM4_CH1

USART1_TX
CAN2_TX
COMP5_OUT
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BRI
BB D [ ERE A ThEE®
AR EARAR IR BB =l v |safe® ERE) ‘ X
gL E(L|g|g|d Ko |x# H oSN HE XL
o|J|o|Z|o 2|9 =
12C1_SDA USART1_RX
34 | 43 59 [ 59 | 75 | 93 PB7 /O | TTa | Yes PB7 TIM4_CH? COMP6_OUT
35 | 44 60 | 60 | 76 | 94 BOOTO I - BOOTO -
TIM4_CH3 12C1_SCL
45 | 47 | 61|61 |77 | 95 PBS /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 CAN1_TX
COMP2_OUT UART5_RX
97 PEO /O | FT | Yes PEO TIM4_ETR -
98 PE1 /O | FT | Yes PE1 -
36|47 | - |63[63|79]|99 VSS 3 S - VSS 3 -
48 | 48 | 64 | 64 | 80 | 100 VDD _3 S - VDD _3 -
|= A, O= %, S= #HWE, HZ= &EH.

FT: Z&5V; TTa: Z#3.3V, ZHFFEMSAE: TC: #4#3.3V 110,
FLETYFE TE S 70 TS5 P L e

PC13, PC14 FPCL5 5/ BT S FF FHH AT, T N R AFHR GEEIRANCH TR I B IE(3MA) o AU =1 T BIE iy
H GBI LA FIRBY: (E A T N BE L (EAR2MHz 20, BRA G50 51 6 4B80pF , =15 it i i1 & i 5 1S BEE
173mA.

5. RLET| IR XTIk L I T L ZEERE T I BIER L, 3328 5 IR IRES 775 17 X 27 A s A2 i X e 7 7
S LWL RNLRLITRNL) o« KT LITFERIZ LA LIH) RAE (7 B 152 HENI2GASXX /1 275 F A9 7t 75 13 X 2 FIIBKP
T WK HE T o

6. AR RITLYFEREGE HIE I B 2V RN T 0 L (TR I ES RSB UL T 1 B 2 N32GAX /7 275 F Y
B/ LIFAIO 55 F1FI i 5 B 5

7. LQFPABI6AESFE 1T 5] I 1 5] o 7 &5 /- B A7 e A A B & 4OSC_INFIOSC_OUT ZJ5EM . F1F 7] LU 7 1%t ELX 7y 1~ 51 J Ky
PDOAPDL1jE, 245/ HPDOFAPDLAL, X157 I GEHTEZE 0 L)[5. 1HXFLQFP80/1004/%4E, Hi7PDOFAPDL % /A
FHITHEE T, AT TR FT LA 1 A T R I B . 2 1E 05 HiF S ENI2GASx M 1 2% F A B/ 2 5AI0 2=

A w npoE

v e
8.  Fail-safe /7740 /7 /A HIRFIANS » AANO_LIITIA EFHE Vs A RAFERIN BT THEA LS MITT-FECEI LA —E B
H-HFEHB I TR o

9. XWAIHIADCEHE Ky R, 3 F AR i R 4. TMSPS (12Bit)
10. X AZHIADC HE Ky fE i, 35 5R i R 4. TMSPS (12Bit)

Ve FEHG ] IS FR bR B HIADCL2_INX, X1 G AT EZADCL_INXZGADC2_INX. #/%7: ADC12_INS Znix 1~ 5/
A LU & #9ADCL_INS, 14 i LU & #7ADC2_IN9.

JTRE, FEHH) 5] IS Byt HPIHIADC34_INX, #7315 B LIZADC3_ INXZZADCA INX.

FHFI T BIPAD XA I TG HITIM2_CHL_ETR , Fo5 if LU & iZ 25 5TIM2_CHLETIM2_ETR. /&/#E, PA1SX M H
W HIEERT S FTIM2_CHL_ETR, AL HEHIE X .

FHET W57 17, 7 ZH RO H JE S H I JE 257D F3.6V.
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ERKAK

4 S

4.1 MR %

FrAERER UL, BT BRI #S AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE IV, 2R P LS 100061072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
BOR ARSI . b HL PR AN B 26 R 125 R

PRGN R 7 IO P S £ A VPG « BRI/ B T A A SIS, RS fEra s EiltiT
%§3E%éﬁﬁ%%miJ%$ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁuWﬁ¥ﬁﬁﬁMW5ﬁ%ﬁ@ﬁﬁﬂ%%ﬁ)
4.1.2 SLRVHAE
BRAERE BT, SRR T TA=25TRIVop=3.3V. KRR, U T-F 5 15 5
4.1.3 Bt 25
BRAERE AL, S R R, SUR T S B
4.1.4 FEREE
T3 B0 1 R At T a1,

B 4-1 5l sAER&Hs

—IX MCU

30pF —

4.1.5 5| BHiE N\ B E
B E R B 7 R TR 42
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EREA

4.1.6 fLEE 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 |
(CPU,digital 1
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 EIN bos -
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ERKAK

4.1.7 HEIEVEFEN &

Bl 4-4 BFHFAENEL R

I BAT VBAT

U

1
L

loo Voo

O
l

L

VDDA

4.2 4% B KBUEE

INAEZHAF RO BT i Rl I <40 e KBUE(EFIR (R 4-1. K 4-2. R A3)P ey i, mRES FEERTK
ANEHBARIR o 3K B2 40 Y BE AR 2 B KT, JF AN RRTE LR AF T 88 F RO D REVE R TE 1R BRI AR
EREONIE SIS A GG T E T i

£ 4-1 BERHE
e R B/ME BAE L:N v
Vop- Vss A1 3 A4k H A (B B Vopa Rl Vop) @ -0.3 4.0
Vv FESV R Z 5] A Hm N\ H RS Vss-0.3 55 \
i 8 51 _E N FE® Vss-0.3 Voo + 0.3
| AVopx | ASTEASE H 5| B2 Ta) 1 HE T 22 - 50 iy
| Vssx- Vss| ANTE 5| B 2 e ) 22 - 50
VEspHEM) ESD& H B L s (N A 2 W 4.3.117%
1. BB HIE(Vop, Vooa) FTHL(Vss, Vssa) 51 B0 20 G 4832 82 31 758 7o VFVa Rl Y AR e &R 4 L.
2. VinANEEHEKE, BRSESER 4-2,
3. H45VEZS| NS5V, Voo MREMKT2.25V,
F 4-2 HRiR
5 ETip) RRXED By
lvoo 2235V D0/ oo HL U5 F LU (L% FEL U O 100
lyss 23 VssHB 28 1 FEVR (R HE HRLE) (D) 100
| FERE VORI 151 1L 0% th 12 A
© AL VORI 51 51 _E f% th oL 37 12
NRST5| JHIFIEN B -5/0
lingping @ ~ N
FoAd 51N R IR 45

1. FrARIEIE(Vop, Vooa)FIHi(Vss, Vssa)d| BTG4 &R SME R v B Nt RS L.
2. HViNeVool, B—ANIEFENBR; MViN<Vssi, B—NRFTENER. e AN H5KE, BERHES%EE
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® 43 BESHE
%e iR iE Hpr
Tste it AE I FE G -40 ~ +125 oC
T I KGR S 125 °C
4.3 THe&M:
4.3.1 B TIE%&M
£ 4-4 BRT/EEM
i 2 %14 B/ME BAE BT
freLk A BB AHBI £ A 2 - 0 144
fecLia PN 5 AP B LS 4 B % 0 36 MHz
fecLkz A H1 AP B2 5} 4 4 %2 0 72
Vop P A o - 1.8 36 vV
VbbA TN 43 A e W5 VoA [H 1.8 3.6 \Y
VEBar o TR E - 1.8 3.6 vV
Ta R (B EARST) JE S RAT -40 105 °C
T SEIR FEVa Ja B IRAT -40 125 °C
1. AU FHAR A R Voo M Vopafit B, 7E FEAIEE#/EWIE], Voo MIVopaZ [8lH% 2 f0 4 300mV IR 2 5.
4.3.2 b o F0p o ) PR TAE 548
TRPLEHBASERKIER 4-45H AR E NS
£ 45 ERABRN R TESS
e s %14 B/ME B BT
¢ Voo b FH# R FEL Y5 HEL S O T 21 B VoD 20 © WV
oo N R HL L EE AV ool B 5110 80 oo i
4.3.3 PR B ALFT EB YRR B AR R
FRPSHAISERKIER 4-45) B A ERE T Voot H & TR .
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BEREAR
R 4-6 PWHRE LA AL YRR B i
=2\ 1=IN k3
ines 2% %A e HRUE & R
PRS[2:0]=000 (_E.7+#%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (F F&if) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LTH) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (K F4Y) 2.09 2.18 2.27 \Y;
PRS[2:0]=010 (_LF+¥%) 2.28 2.38 2.48 \Y
PRS[2:0]=010 ('K F4Y) 2.19 2.28 2.37 \Y
TG P 2 PRS[2:0]=011 (_E7+#%) 2.38 2.48 2.58 \Y
5 H T i PRS[2:0]=011 (T F&#Y) 2.28 2.38 2.48 \Y
(PWR_CTRLI¥MSB PRS[2:0]=100 (_-F+#%) 2.47 2.58 2.69 \Y
N0) PRS[2:0]=100 (R[4 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_LF+#Y) 2.57 2.68 2.79 \%
PRS[2:0]=101 (N F&¥) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_L-FHY) 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 (_LF+#Y) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (T~ F£¥) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_LF+#Y) 1.7 1.78 1.85 \%
PRS[2:0]=000 ("~ &) 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 (_LF+#Y) 1.9 1.98 2.06 \%
PRS[2:0]=010 (T~ %) 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_CTRLIIMSB PRS[2:0]=100 (_E.7+#1%) 3.15 3.28 3.41 \Y
N1) PRS[2:0]=100 (T F#%) 3.05 3.18 3.31 i
PRS[2:0]=101 (_LF+#Y) 3.24 3.38 3.52 \Y
PRS[2:0]=101 (T F##Y) 3.15 3.28 3.41 \Y%
PRS[2:0]=110 (_LF+#Y) 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 (N F&¥f) 3.34 3.48 3.62 \Y
VpvDhyst? PVDiE i - - 100 - mV
Veor VDD_LH/ NHENL - - 1.64/1.62 R \V/
I {E
Trstrempo® | EALRFL 1] - - 0.8 4 ms
1. BHEIHRE, AEAFEFIRE.
434 NEMSZHE
NERPGEHSEHRKIER 4-45] HIREGIREE N AIVoofi i E R4S
R 47 HERNSHREE
el ZH i B/ME HAUE RKE Bfr
VREFINT NEBEZSMREE -40°C< Ta< +105°C 1.164 1.20 1.236 Vv
1. ISR BT ) B P 1 2 IR G AR 2
2. HBMRIE, AR,
45 /93

A AR AR F PR 4 7] Nations Technologies Inc.

ks BRONTTR DX R AL X R 109 SEREARKE
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ERKAK

4.3.5 ft e B R

HIRHFER Z M SRR R 4G Tahr, RESHRIR RO TERE. R, V05 I, i
MR E . AR VORI B d R . R 7 EA- s AL B DA AT AR 45

P RE I R B, L 4-4.

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

W B2 0T R FI4

B A RVOS FAE TR, JFERES S RT
B AN T SRS, BRAEREHI B .

W [NAEA7 A U7 In) B ] 8 8 21 iy R IS AT 1 e AR (0~32MHzI N0/ 5A5 A 1, 32~64MHzI 145
5 1, 64~96 MHzI 24543 8 1], 96~128MHzIsf 342543 J& 1, 128~144MHzIN J9aAN 2643 J& 1) .

B RTINS (s IXADNSHOLAE B B I RS 2 o i TR )

B PR feouk = frok/4s freika = frelk/2.

B Vpp=3.63V, MEGREET105°C.

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

Voo Vss(TC %K) -

HAEO
e ] %1 frex TA=105°C LA
SISO, M 2
2 > Z
s g | TR 36MHz i -
| iR P 144MHz 1538
e ', 72MHz 9.7
KA FTA SN 36MHz 67

1. HEZEAVHEEE, AEAEPHNER,
2. Hfuck>8MHzi j5 FPLL.
£ 4-9 EEIREI T MR A HETERE

HAEO
Ziinc 28 %4 froLk T2 = 105°C BLT
SR ERO), M =L
&b i z :
| R g | SRR 36MHz 10 -
N : PO 144MHz 9.2
o : 72MHz 6.6
KH A S 36MHz 21

1 AP, REEER P,

2. HfucLk>8MHzH 3 FIPLL.

4.3.5.2 LY K] BLIRVH B

MCUAL T Rk 5 T

B A ROG IEAE T AR, IR RS HAF E—VopEVss(L 11 3) -
B A RN T SR APIRAS,  BRARR U o

W AR AR K 00 I (8] 3 88 21 it B 1847 10 B BRAT2E (0~32MHz I MO S545 i 31, 32~64MHzI 144
R, 64~96 MHzI A2/ 545 1], 96~128MHzi N3N 45 Y, 128~144MHzIs AN 545 1) o
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Mtk SRR DX AL DX SR 109 5 REEA K
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ERKAK

B OREERE AVt LR SRS TR 4-4.
B RS TURIIREITE (JRs: EANSHLIHE B E N P P2 AT B E ). IR AMI: fecuka=

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

R 4-10 BATBT KRB ERIEFE, HARAEABN N HFlashdig

HWRIEW

= E 0 %14 freLk fERERT A S XEPA B

O S

144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA

oo BATHLUT 4 36MHz 9.3 5.3
BRI AT FRIEPIRC %S, e (120 = Lef A

AHBTR 47 LA AR A 2R 36MHz 3.8 39

1. BAYERAETA=25°C. Voo=3.3VIR1E 5],

2. FRMERLES 2 M ADCEIE N &AM 0. 8mA R TH#E. FEN IR, XE R R AT /5 ADC(% BADC_CTRL2 %
reiile]\UivAlinprie=s::yl iR

3. HMNEEATASMHZ, Hfuck>8MHziY JE FIPLL.
R 4-11 ERIRBGET BISLE YR VAR

BRIEO

i) 2 %4 frelk {ERERTH XEE B

IME@ AR

144MHz 25.3 8
AN GBI A ®) 72MHz 13.9 5.3 mA

oo MEEARASE 3 Rt 36MHz 8 3.6
REAL SEATF B MR JRR(HSI), (5 120V 242 = A

AHBT 245 LR AR 36MHZ ) 2

1. BAYERTETA=25°C. Voo=3.3VI R 15 5],
2. BAERLEE FIADCE I INAINI0.8mMAH FEEFE. MERHIAEEF, X HiR A A5 ADC(% BEADC_CTRL2 ZF

1728 IONAT ) I 74 2 38 i
3. SRS B CON8MHZ, Eifrclk>8MHZIN 5 FIPLL.
4.3.5.3 {RIhFEIE R B IR TH 5
MCUKL T 51 44
B A VOG EAE T AR, IR R A EAE E——VopEiVss(L 11 2K) -
B A RN AL T SR APIRAS,  BRARR Ui B o
47193 B AR B4 #7 B4 7 Nations Technologies Inc.
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o HAEFEO BAhr
s 28 Gl Ta=25°C Ta=105°C
PR TIBATA, I TEOR 5 38 P 35
RCHIR % 28 A i il 41 3 28 Ab T G IR A5 300 1200
STOPO #a T (BANLE T1H)
EEIVAEEM TR 284 TR DO FER, AN
TRRCHR T a5 A i TR 7 2 Ab TG Bk 150 800
(A MSLE 1)
" SMECER P, RTCIZAT, R-
| STOP2 BUAT | qpaMitss, FENORERE, M E 10 100
DD SRS AE IS T3 RS
IR TH PN EERCHR 37 % AN B | 1S Ak T 3 40 pA
FEaRE
STANDBY # I N HRCHR G 2 40 T FF SR IRFS, Aoz 29 40
N PIHE R E BT KRS '
i} fIT% P HERCHR 7 2% A B T T Ak T
KIPRFS, KBRS HFRTC ATk 2.7 35
IR 2
B X3
Ipo_veaT (VBAT) K RT3 2 MIRTCAL T I RS 2 15
HLN R

1 WZREERH, AEL PR,
4.3.6 AhER I pPUR AR
4.3.6.1 SMEREHERPFIR (HSE)
R HRHESBOR AL AN S RSN RIS, PAEGIR A RS R 4-400 %A .
R 4-13 RSN A P AR (By passER)

5 S s B/ME HRUE ZON Wi
THsE_ext FA P AN e AT ) 4 8 32 MHz
Viisen OSC_IN%i A\ 5 il vy B ~F 1 0.8Vop Vb
VhiseL OSC_INFii N 51 IMI% HF HL I i Vss 0.3Vop v
tw(HsE) OSC_IN =1 BAK By [ O 16

ns
:;::zz OSC_IN b7} F B i ) @ 20
Cin(HsE) OSC_IN#i A\ 2 hi® - 5 pF
DuCy(usk) B - 45 55 %
I OSC_IN%¥it NI BLIAL Vss<Vin<Vop # HA

L EBIHRE, AEER PR
4.3.6.2 SMEMEER #HIR (LSED

TR RS HOR A — MR B SN R I B

48793

TR AL LA R 4-4109 21T
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R 4-14 (RESMF P A BRI (BypasstE )

5 BH b s ®/ME HRE BXE Bhr
fise ex P S I B ) 0 32.768 1000 KHz
Visen OSC32_INHiA 51 il it HL I 0.7Vbp Vob \
ViseL OSC32_INiI A\ 51 I i P e Vss 200 mv
tw(LSE) OSC32_IN i BR A i ] @ 450 s
trseytise) OSC32_IN_FFF 5 P s} 1)@ - - 50
DuCy(s) A H 30 - 70 %
I OSC32_INfiit A HLifit Vss<VIN<Vop - - “ uA

1. HEITHRIE, ATEA=H.
B 4-5 AhEE TR AT G B
VhiseH 90%
Vst 10% /
t
tr(nse)—> tinse) tw(Hse) tw(Hse)
Thse
fHSE_ext OSC_IN < | )
external clock source
o LI-I =
B 4-6 SRS SRR AW B
Visen  90%
Vise 10% J -
t
trLse) tise) twiLsg) twise)
Tise
f L
external clock source LSE_ext OSC32_| N
JuUuure =

A5 A —A A W B T R AR A B R S R I

e S AR I Bk (HSE) FT LA F — 1> 4~32MHz ) il 1A/ Wi B VIR #3 F) PR 1R 357 47 A o AR v ey HH 455 B 2
SRR R AP A SR AN TR, ISR SRV RIS IR . RN T, RS AN G B A A2
SRR EEUT IR A A 1L, DA N SR RS B (RS E I TR . AT SR B AR ES  TE A S B (i E
$eo FEREAR), TEWWAHBLAOA ) Ri. (I BLER 2 A A A IRl A FRAT T8 5 U 1 JE VRt A IR
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#s e A BME | BBE | ZKE Az
fosc_in PR a AR - 4 8 32 MHz
Re S L RH - - 160 - kQ

Vpp=3.3V, Vin=V
] —— Voo, Vi ] m
gm PRV a1 5 JA B 10 mA/V
tsu(nse)® Ja I TE] (8MER1A) Voose:Fa 52 1 - 3 ms

L R ORI 200 S R R B A 6 1
2. HIBOHRIE, AR,

3. tsumserE BN IE], M REHSETT 4RI &, HL 213 BIA2E IBMHZYR & X BUS 18] IX AN HUE A AL — DM ARAER] i AR 1
PRt LIRATE], e RE R A IE A R T AR AU

B 4-7 {5 H8MHz gk A iy S8 74 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 DOE
58 F — A e M B A 8 7 2 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 = A o AT R BT 15 B 2
FTFH N RPHH AN AR, W AR EVPS 1S B E B FERN R, VRS AN B 3 H AR DA 2
JRPT M AR R IR B, LR H SRR B IRORE I L. A7 56 S R B I A SRR
B KEELE), TEEHAHRIEAEET R . (X BRI SRR IR A R FRATTE U 1 TR A HR)

JEB: W TFCUuRCLy, KNI E N AN A, HPET 5 BRI de KB i R4S . 8 7 CLAIC . AA
HFAZE . dg R R i LIC L AIC o 9 B 172 545 Hi 12 8 9 240 -

TFHZCLH i % : CL=Cu xXCi2/ (Ci1+ CL2) + Cstrayr HH'Cotray 2 5/ T 1 75 FIPCB $ (P CB A F 1

H.

Flan: aniRiEE 7 — 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 HRAE A Bhr
Re G - - 5 - MQ
gm PR35 4 15 3 - 5 - - HA/V
tsuse)® Ja BN [A] Ve Fa i i 2 s

1 B RIE, AEAEP Pl

2. tsuwse) R E BT IR, MWK RELSET IR, B A5 358 5E 32,768 KHZR 7 X BEIS 1] o 1X N EE A& 7E — DN FRUER i
RERES LS R], e nT RE A A i AN R T AR B K
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[ 4-8 f§iH32.768kHzR R BBI RO @

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

|

1. ESHLSEREEAITER.

2. NPRIESR AR ENE,

4.3.7 PN ERI PR R
T R S A BRI A e B TR R A 3 4-41 1R A
4.3.7.1 FEATB(HSI)RCHIR G 25

AR AR, ARSRE B ZER e -

# 4-17 HSHRS SO

www.nationstech.com

5 S5 %14 BAME | HBME | BKfE | B
fusi #i % VDD=3.3V, Ta=25°C, K5 | 7.920) 8 8.08®) | MHz
DuCy s | HiTH - 45 55 %

s o (4 VDD=3.3V,
ACChsi HS IR 8 i@ Ta = 40-105°C 25 25 %
tsu(Hsty HSHR % % )8 I [A] - - 5 us
Iob(Hsty HSIHR % 45 DIHE - - 40 pA
1. Vop=3.3V, Ta=-40~105°C, BRIEHFHIEA.
2. HBTHRIE, A7,
30 AFERUENRSEE, RAIEIREE . R RN 22 3 [ 20 +1.5%.
4. WA O IRET R I, HER BRI, AR PR AT .
4.3.7.2 lEANFB(LSHRCIR T 2%
R 4-18 LSHRGAHFFED
i) 4 E din B/ME HAUME | BKE | B
25°C f:#fk, VDD =3.3V 38 40 42 KHz
fLSI® iy AT VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsusny @ | LSR8 i Shi ] - 40 80 s
Ioosy @ | LSIHR Y2 D4E - 0.1 uA

1.  Vop=3.3V, Ta=-40~105°C, BRIAEEEMULE.

2. HBUHRIE, AR .

4.3.8 MARTFEAR 3 M R P B 8]

R 41951 (M RIS (A2 AE — D8MHzIXJHSI RCHR; &% (KM MR BN A5 1. Wi i A ] A Ak 44 24 iy
AR 2T E -
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JITA BRI [ A5 P PR Bt FE ANt L LR AT B R 4-41 26 1HII A5 21
R 4-19 ARTIFEHE K BRI [H)

s 2 WRE AL
UNU&EE;D M SLEEP: i 480 ns
MSTOPOMEEE (i [ 2% 4 T iz 174 3X) 20
@)
twusTopo HSTOPOME (i IE 52 AR I FERE ) 22
twustor2™ MSTOP2M: figt 40 HS
twusoey" MSTANDBY e it 100
1. MR (] I MR EE S T AR 2 B P R U — 45 4R A
4.3.9 PLLASM:
% 4205 IS BUR T FI R IR S M LR R & R 4-400 &5 3],
F 4-20 PLLER M
&
% o
i B BR[| RmE | EEo | T
‘ PLL%f NI 4@ 4 8.0 32 MHz
PEIN TPt A It 525 L 40 - 60 %
oL our | PLLAE A5 i i 4 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. HZGATESE, ATEEF PR,
2. EBELEMGHIEFERAL, A ARIEPLL NI 4R 5oL ourht T RYFTEE A .
4.3.10 FLASHE #2245
FRAEREA UL, AR SERETA = -40~105°C15 3 .
R 421 NIRRT
e S5 X1 B/MEO | #LRMEO BAEW HAL
tprog 32457 1) g FE ][] Ta=-40~105°C - 112 225 us
3]
terase TLRK )RR | Ta = -40~105°C - 2 20 ms
100®
twe By PR BRI [A] Ta=-40~105°C; - - 100 ms
AR, faok=144MHz, 344
R, Voo=3.3V - - 3.62 mA
SR, fuck=144MHz,
lop A LA Vpp=3.3V - - 6.5 mA
BRI, frok=144MHz,
Vop=3.3V - - 4.5 mA
AL Vop=3.3~3.6V - - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y

1. HEHHRIE, AR,
2. BEHRBCI0KKILEE A A
3. BEHWHUONI00KH A4 55 A
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#s S %1 B/MED BAhr
Ta = -40~105<T(R4 NT): 10
Flash%¥ & ~256KB
o R Ta = -40~105<CT(R % AT); .
Neno AR(E: BRI Flash?é?%ﬂyslz(KB, ﬁ%ﬁﬁz%mﬁ@ﬁﬁ%érﬂ 10 T
Ta = -40~105 TR 2 NT): 100
Flash7¥ & A512KB, H i J5256KBI1) 17t 2% (8]
trer BRI A7 IR Ta=85<THf 20 S

1. WAL, AL PN,

4.3.11 43 B B (RS BUR )
ST ZARFIBIMIRESD, LU), SRR ik, 0 H AT 4800 B Ve & 9 1 U T

PERE

B L L (ESD)
B EEL T (A X5 A Bk b SR i 1) B — R0 I — A S R Bk vy e n 280 B 5 ot R BT B L

£ 4-23 ESDZXTBRAE

%5 2 %4 it BXED By
o . Ta=+25 T,
Vesope | LU (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 TSRS, T EESFEN LI T2 BAM ER S AR B -
B N NEYESE, PR PR Bt H
B AN B AR E /O 5] B N R .
XANMAR 154 JEDECTSE AL B Hi B A B v
£ 4-24 ESEURME:
/e 2 x4 R BAMED
LU FRSAE R Ta=+25 T, A JEDECTSE Il 25A | #100mA, 1.5*VDDMAX

1. EEEEE TR,
4.3.12 1/O%s M4t

I PR\t R
BRARREA U, MRS HRAZIR 4406 FES 2. Fra B1/0% I #23 FCMOSHITTL.
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5 BH E i ®/ME HAUE BXE Hhr
Vi K P FL TTL 31 Vss - 0.8
Vin B O\ ey LS LR 2 - Vb v
Vi | BIANKESEHEE CMOS 311 Vss 0.35 Vop
Vin | MIANEHEFHRE 0.65 Voo VoD
Vpp=3.3V 200 - -
Vhys | it 2% i fil A # HLUH IR ¥ @) Vop=2.5V 200 - - mV
Vpp=1.8V 0.1*Vpp®? - -

Vpp=Maximum

likg LA NS Voan=0 5 Veao=Vop® -1 - 1 pA
Vop=3.3V,VIN= Vss 75 - 220

Reu 59 ERHH® Vbop =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
Vop =1.8V, Vin = Vb 120 - 495

Cio 1/0 5 I B2 - - 5 - pF

1. R Z I OCHSP IR R . HERE TSR, ALEAE = Rl
Z/100mV.,

W RAEAR AR 5| AT S e L (08, U s H o v R e T R R

EHEANR R AR BT A — AN AT R IPMOS/NMOS SEEL .

Veap #2458 10 B IE 4N L

a M w D

A 11O 1 # 2 CMOSHMITTLAR A (A T W AFRCE), AR EE IS T 2 8™ IICMOS T Z s TTLS 4]
® X TVIH:
-WR VDD T[1.8V~3.08V]; 1 FHCMOSHHEHA ZTTL.
- VDDE A/ T[3.08V~3.60V]; S HTTLAFHE(H S CMOS.
® X TVIL:
IR VDDAEN T [1.8V~2.28V]: i FHTTLEHH M 5 CMOS.
-G R VDDA 1[2.28V~3.60V]; i HHCMOSHHEHA ZTTL.
i B OBl BRI

GPIOGH FH 4 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,
AR 4. 275 45 H ) 4 o e KA UE 1A -

B A 1/ON M Voo E3REUE LIRS, i EMCUZEVop E 3R e Kz AT HLIR, ASRE RIS 4 50 B K40 €
fEIvop(F& 4-2).

B A 1/Ou WU I M Vss Bt B F R SR, i EMCUTEVss EIR H i Kis AT B,  ANRERBIT 465 i
RAEE Ivss(R 4-2)o

R

BRARRF A, R 4-27% S HUR A PR EE IR FE A Vop it B LR 5 &3 4-410 44 EE 3. FTA /0
Uit 1B 42 A CMOSHFITTLY

54193 P AR NZ A7 47 B 42 5] Nations Technologies Inc.
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ERER
# 4-26 IOUREhBE 1%
- lon®, loL®, lon®, loL®, lon®, lo.®,
2
WIHA 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 Wi
Vop =33V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss .
Vop=25V
[N o S )
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 T 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 B IR B o UG 2 AR A-2vh 4 IR 20 B K UE B, (RIS Nio i AN (T A5 /O RETRIT i B4 AN RE e Ivss o
2. R ERETRIo M AU ETR 4-2vh 45 1AV S RBUEE, RIS Lo BB AN (T A /O AN 2 i1 JA) A e i Tvop .«

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

i N3 AZ TR AR ) 58 ORI e B 4-9FR13R 4-2845 1 .
BrAEReI e, R 4-28%1 H IS HUE A SRIR AL B ERF &R 444 NE5 3],

55/93 P AR NZ A7 47 B 42 5] Nations Technologies Inc.
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BRI
R 4-28 NFH A TEFEW
DS _CFGy | PMODEy[1:0] o
E B #e E 2 & BME | BKNME BAr
CL=5pF,Vbp=3.3V - 75
fmax(lo)out B{%kiﬁ%(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 ZE 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 RKAHE@ 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 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 | H KANHD CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tioyout Linfepading 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 KAMHER 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 Y SiE ) CL=3pF,Vbp=2.5V - 4,26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N SE RS input characteristics at 1.8V and 2.5V - 2
are derated

1. /O ksl fE /1 a] LB DS _CFGyAIPMODEY[1:0]ft & . 2 WN32G45x & %1 ] /7 F M i <GP IO I it B 25 47 2% 1

LR

2. BRIIRAE 4-9% Lo
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ERKAK

Bl 4-9 i N\ i SRR IR 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| Jilf AIREH# HICMOS L E, WA — M ABEWTIT I LRI HIH, Reu(Z W3R 4-29). BRIARR A1,
R 4295 M BB AL ISR BE AL f ST 53R 4-4R0 5PN/ 2.

F 4-29 NRST B jaidée it

5 B A w/ME HRE BAE | B
" Vop =33V Vss - 0.8
ViLnrsmy® NRSTHI A K HL FE &
Vop =18V Vss - 0.3*vDD v
. Vop =33V 2 - VDD
Vinnrsn® | NRSTHIA ) HLF- LR
Vop =18V 0.7*vDD - VDD
o . N Vop =33V 200 - - mV
Vhys(NRST) NRSTIitt 2 Hr i 2 28 Ho 18 ¥if
Vop =18V 0.1*vDD - - \Y
Rey 59 B SE R HIH Vop=3.3V 30 50 70 KQ
Venrsn® | NRSTHI 8 3 ik i - - - 100 ns
57193 P AR NZ A7 47 B 42 5] Nations Technologies Inc.
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EREIKR
s 2 x4 B/ME BRIE BAE | B
Vienrsn® | NRSTH JEJE S ik - 300 - - ns

L BBOHRIE, AEA K.
2. AR BTN FUER LA A AIF R MPMOSSE L. 1XNPMOS/INMOSTT SR HLERAR /IN(# 1510%) -
B 4-11 BHEINRSTE] RS

VDD

External reset circuit®

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

Lo .
2. PP SAURENRSTS B GRS T 4-29 B IRV ILmen A T, 5 IIMCUAS R SIS
4.3.14 TIMSE R 23451

A RE N Z R TR SR LEBL, NIESR . AN B PWM# IR IETERS, 15 W AR4.3.1275 .
F 4-30 TIMUBHHED

i b %M B/ME BXE L
- 1 - trimxcLk
A A 3 A
tres(rivg FEIT &7y AT T frimxcLk= 144MHz 6.95 - ns
FCHAN M 4 T B : 0 funcud2 | MHz
fEXT CH1%CH4H: IEH‘ 151% I\NBH‘ //J\$ fTIMxCLK= 144MHz 0 72 MHz
Restim EN 2SR - - 16 bit
- 1 65536 trimxcLk
A b b S e o
tcoUNTER MIEPE T IR, 1645 T A A Frmcic= 144MHz 0.00695 455 s
- - 65536 x 65536 | trimxcLk
o B
tmax_count B TTRE T frimxcLk= 144MHz - 29.8 S

1 HRE, AEER AR,
£ 4-31 TIM2/3/4/545 D

5 ZH %4 &/ME BXE XA
- 1 - trimMxcLK
ES. PAE T AT aA
tres(TlM) ZEH_J—%%):I ?EJ:FH_J—IETJ fT|ch|_K: 72MHz 13.9 _ ns
o S e 2R - 0 FrimxeLk/2 MHz
fonr CHLE CHAISEI 24480 B — e T o - e
Restim EN RN IR - - 16 bit
- 1 65536 trimxcLk
NY \5‘6 ST e i LN s %/ﬁ
loomren | LT T PSHBITET, 16GLH BN [ HS
- - 65536 x 65536 | trimxcLk
= PRI
tMAX_COUNT Hij(ﬁ'rﬁbmﬂ—ﬁ fT|ch|_K= 72MHz - 59.6 S
1. WEHRIE, AEA= RN,
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R 4-32 IWDG JAFMBMHHEAIE (LSI =40 KHz)

JNE D 5 -
mam | WPSTREDIV |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, REAP IR,
R 4-33 WWDGHR AR/ B K [ (APBL PCLK1 = 36MH?2)
JNE D ) ‘
b WV,\\Z%CF;zI_BC[:lea-Tl WWDG_(;EéJF_{\iiv[e;o]:omF WWDG_iéﬁ[6ZO]:Ox7F B
& 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 12CE O %
ARSI, % 4-3451 I B HUR A R FE , focyk SR AV op B B /5B 5 4-410 2 I B 155

N32G4557= i i 12CH: A FF A A HEIRCIEAS VM, B FRRH|: SDAFISCLA B HIR G, MEE N
FrR4 Iy, 7E5] KAV Z [8] FIPMOSE 8 % 1, (BT SRAFAE

PCHE FRES T3k 4-34, F KNt 2 68 5| I(SDAFISCL) IFFE R, S WEE4.3.127,
434 12CED B

FRHEREA O PUEEAO® PUE+HEA OO
=
i i YNNI 2O SR TR
fscL 12C B8R 0.0 100 0 400 0 1000 KHz
th(sTA) FFUG S 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 A 4.0 - 0.6 0.26 us
tusta) | BEERITFUA AT EE LI [E] 47 - 0.6 - 0.26 - us
thspa) SDA H ¥ PR [a] 0 3.4 0 0.9 0 0.4 us
tsuspa)y | SDA ZENLI[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 BN ] 4.0 - 0.6 0.26 us
15 1R 25 B FF AR 25 A4 B 1] (R
tw(sTo: ’ . - ) )
W(STO:STA) o) 4.7 1.3 0.5 us
Cb T BRI B 400 - 400 100 pF
tusoa) | BdEA R TR 3.45 - 0.9 0.45 us
tvack) | RIE U (R] 3.45 - 0.9 0.45 us

1 W8 RIE, AR .

2. RNIERGRHER R IZCI B R, freLki DTN T2MHz. AIAFIRIER L I2ZC I i KR, fecLki 1K T-4AMHz.
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BERREAK
Bl 4-12 12CREIEWBTE AT & B O
VDD VDD
(@) g>
4.7KQ = 4.7KQ 1009(3)
I°C Bus il SDA
Wil SCL

®)
1002

Repeated Start
Start Condition fﬂdltlon

soA /(T
! /

i )< >< > Start Condition
tf(SD.Ai)<_ —>—<— lspA) —-a—t5,(sDA) ______ \ B ‘\:/
ty(sp) th(f DAY 7 - HlysTASTO)
L W s T e Stop Condition
SCL <+—> I vacK)
e U W W W
tw(sckL) it— tiscK) e ia— —p-ia—tysci) % o JusTO)
— /fg o] — 9 th clock
1% clock cycle

1. & S%E FCMOSHLF: 0.3VopAl0.7Vop.

2. _bhv A BHBEAE R T 12CH: DR .

3. EHBEAEE T Se bR e AR, A DUR R AT R, (S SR B

4.3.16 SPI/12S$E 1Rt

FRAERERIVLEE, & 4-35 1K 4-36 FIHHISPIZEAIR 4-37 FIH PSS HUREHRIRE, feoLdl Al
Voofit L LR R &% 4-4 &S5 3.

A N 2 ThBE S| II(SPIFINSS. SCLK. MOSI. MISO, IZSHJWS. CLK. SD)R4FMETENRs, 204
4.3.127,
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#s e A B/ME BAE BAhr
fooLk Fa - 36 MHz
tyserx SPIIN AR M - 36
:;gztg SPI b |- A e [ SR C = 30pF i 6 s
DuCy(SCK) SPGB 8 (5 25 Eb SPIMEES 45 55 %
tS!.I(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%T%H I‘EJ y\*ﬁﬁ 2tPCLK -
twsckry® . )
SCLK & A frA 1] TN troLk - 2 troLk + 2
twscky®
tsumn) S SN ST (] R 35 )
tsu(SI)(l) y\*ﬁﬁ 3 B
thovn®D i N FRA 3 )
BRI N AR FET (5]
thsn® MR 3 )
ns
taso) V@ B s U7 el ) (8] MIEF, frcik = 20MHz 0 3tpcLk
e B A L (] A 2 10
tdls(SO)( )G)
tuso)® MR G IE 2 fF) - 12.5
w0 (]
tuop® FHAMEREILIEZ R) - 6.5
thso)® MAEA (BRI 2 JR) 5 -
R H R FE R (]
o ’ B LI F) 05 :
& 4-36 SPI12/34F MO
#5 S5 %M B/AME BRE =R A
fscik EXLEN - 18 MHz
Vtser SPIR B A It 5t i 18
E;gztz SPIRH 4t EFF ARSI | $iakHi%5: C = 30pF ; 8 s
DuCy(SCK) | SPIAA A 525 Lk SPIME 45 55 %
tsunss) O NSSHE 7 [A] AR Atpeik -
th(NSS) ) NSS {% T# W I‘ETJ y\*ﬁﬁ 2tPCLK -
twsckn)® . N -
tyseLku® SCLK &) A 1 I 1] ER treLk - 2 tooLk + 2
-_ SPI2 4 -
tsuemn)® o FRA SPI3 5 B
B30 i N 3 ST (] 1 . -
tsusn™ PN S
SPI3 5 -
. SPI2 2 -
thov™ ) A SPI3 25 - "
BRI N AR FET (5] P12 2 -
thes)® ML SPI3 2 -
tasoy @ SR H U 1] ] MBS, feeik = 20MHz 0 3tecik
tai LE) O 2 1k i ] MAR 2 10
dis(S0)
s JURTN " s L SP12 - 135
tusoy® s A R [ MR (R 2 JF) P13 - e
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ERRAK
RN SPI2 - 6.5
ooy ® ARG ZR) 3 - 9
WHER (1 AT 2 R) et :
Be0® st e —— 25is
fil FHYH . o L SPI2
th(MO)(l) I*ﬁﬁ('fﬁﬁbﬁ/&ZE) SPI13 1 -
1 HETHRIE, ATEAF=H .
2. E/IMERRIRENH B NS, B R AE RN IE A RS 0 (9 B R (]
3. BUMERIR AR BN, BROERRIEEIR L B T S A KR ],
B 4-13 SPIFfFE - MR FMCLKPHA=0
CLKPHA=0
NSS input \ Y A
£ |
:‘ tsunss) le t(i?CLK) o /7 < thnss) ;I:
[~ T N | |
|
CLKPOL=0 ! A tuseuen | I : | |
e o i
| | | |
| taso) I I tyso), | thso) Il Lais(so)
e o e PR
| H | // (SCLK [
MISO output | : MSB out >Q Bit 6-1 out/” LSB out >—
tsu II
(SI) |I ,
T
MOSI input M I MSBin E>< Bit6~1ir(/ >< LSB in XZHHHHNHN
!
le thesn) >i
[} '

B 4-14 SPIKT B - WERFCLKPHA=1®

CLKPHA=1
NSS input \ /, /I
I To(scLk /7 |l
I sy = 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) (S .
] I ey IV |
MISO output : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesny : | thesy
R D — /
7
vostmat TN wsen X een™ X e MG

1. MEL1EET0.3Voo0.7Vop.
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ERKAK

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) | | t |
> ! I‘ WSCLKLy) |
MISO input //////////// | MsBin | D< /fBit6-1in | >< LSBin XZHHHHN
————+— !
thovyy | , :
T
MOSI output >< MSBout | >G /it 6-1 out : !r>< LSB out ><
|
tymo) thvo)
1. W& AR E T0.3Vopfl0.7Vob.
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EREIKR
FR 4-37 12940
&5 el X AF B/ME BKRE Bfr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
fouk — T (32bit) - 64*Fs® | MHz
Uty | SHTHIRE IR (32bit -~ | earFs®
DUCY(SCK) | 12S Wi Ao %% H 128 AL A 30 70 %
:’(CLK) PSEF e TR R RS | fAdkdi%: CL = 50pF - 8
f(CLK)
. 1252 45 -
) s
tyws) WSH R (7] TN 1253 65 -
i\ N 1252 45
thws)® WS LRI [A] TR 1253 05 -
12S2 55 -
(1) ST i
tsuws) WS 7 B[] M 1253 7 _
k 12S2 15 -
(1) 2310 L
thows) WS REF ] M 1253 25 -
tweLkr® 3125 .
CLK &AM ¥ B 1] FHE, fecik = 16MHz, 5 4748kHz
tweky® 345 .
N 12S2 -
o B 1
tsu(SD_MR) N o 12S3 5 -
Byn e N S ] ns
e 1252 4 :
tsusp_sr)® 12S3 4.5 -
12S2
Q) i?ﬁq&% 15 -
th(SD_MR) N ) 1283 1.5
B N AR FR I (8] 552 L
th(sp_sr)P@ S 1283 15 )
e e 1252 ] 14
tv(SDisT)(l)(z) ﬁﬁiﬁﬂtﬂﬁ)&ﬁﬂ‘lgj Mﬁlﬁ%&(fﬁﬁbmklz}ﬁ) 1253 _ 16.5
e e s 1252 35 -
ts_sry® B i B R BRI (] MR 2R (T RE IR 2 J5) 753 5 -
AR H A ) R AR ) 1252 - 65
tusp_vm®®@ ? e 12S3 - 6
. \ I 1252 05 :
s wny® Bt ORI (8] FRARRELIFZE) 753 05 -

1. B&THRE, AEAFE AR,
2. KHRTFfecik. BN, N feck=8MHz, NTecLk=1/frcLk=125nS.
3. EHURFEE,
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Ny

BRI
B 4-16 12S BRI e B (R )@
’ tecLk) O
), '|
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 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& r{%E T0.3Vop#l0.7Vob.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ IR R
4-17 12SEAE 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)
! | , ;
" | | -
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
| transmit
, tsu(SDiMd) thso_MR)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< LaSt.b't
receive
1. IEABE T0.3VooM0.7Vop.
2. AT IEBARSL RIE W . AESE— AT R XA S AR AT 1 R B L
4.3.17 QSP 14544
% 4-38 QSPIFESDRAER T iRe itk
w5 B B/ME BXE X
fex QSPIBT £ AT 2 - 36 MHz
1/tck)
tw(CKH) SCK B K] 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 AR EF I [) 4 - ns
tvoum) il H M A e 1] - 55 ns
thiouT) il H M TR BRI 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 I I | | | S
| | ty oum | |t oun) | | | I 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 Tyttt
w5 S5 B/AME BXE LA
fex QSPII B34 - 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 7 () 4.5 - ns
thiany; thrany N R R FFIN (8] 4.5 - ns
tvioum); tur(ou) i F e A SO [a] - 12 ns
thi(ouT); thr(OUT) A R R R (8] 6 - ns
B 4-19 QSPIZEDDRIER T HIN /¥
Lol | | | I I f rl
| | | | | | [
1/ | | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
(. I A [ —h Camd [ 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, 6 4-4051) HY B2 B0 B RS IELBE « fooLiod I AV op Bt L LR AT B 28 4-4H09 & P IR 755
Aok N 2 a5 II(D[7:0]. CMD. CK)RI4S VRS, 2 WEE4.3.12715.

66 /93 P AR NZ A7 47 B 42 5] Nations Technologies Inc.

Mtk SRR DX AL DX SR 109 5 REEA K
Hif: +86-755-86309900 {4 H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERKAK

& 4-20 SDIOE HEER,

am g
SW(CKL)

tw(CKH )

|

—L
i

v —>7 __| |

CK
D,CMD
(Output)

tisu=—"1 tiH
D,CMD
(Input)

Bl 4-21 SDERRIAERR

CK
D,CMD
(Output)
R 4-40 SDIMMCEE D5k
Ciinca 28 v s B/ME BAE AL
fop B PR AR T I R R CL < 30pF 0 48 MHz
tweky | IEMIEITE], fep = 16 MHz CL < 30pF 32 -
twokny | B ] CL < 30pF 30 ns
tr B e L B ] CL < 30pF - 6
tr IR e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tisu LN VAR ) CL < 30pF s
tin N PREF 7] CL < 30pF
FEMMCHISDEFERCMD. DHHi(ZHECK)
tov i HH A 2R3 ] CL < 30pF - 6 o
ton gt PRI 1) CL < 30pF 0
FESDERAMER CMD., Dy (B2 CK)
tovo i HH A O 1] CL < 30pF - 8 s
tonp 0t ORI ) CL < 30pF -1 -
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USB(43#) 42 1 2l it USB-IFIAGLE «
F 4-41 USB)E BIHT ]
&5 e BKRE ;XA
tstarTUP® USBUS K 28 J5 st 1] 1 us
1. HRHRE, ATEAF R,
% 4-42 USBHE IS
) SH | 1 | ge® | mxe” | am
NG
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI N RBUE I(USBDP, USBDM) 0.2
Vem® ZE o FRE A5 VoI i 0.8 25 \%
Vse® B e ISR IR - 1.3 2.0
i Y P
VoL BRI AR P 1.5kQIIRLIEZ£3.6VO) 0.3 v
VoH A S P 15kQIFIRLIEE Vss®) 2.8 3.6
1. T I E R i DA A o th 2R
2. ANTHUSB2.04# A IVEFE, USBHAEHE N3.0~3.6VHL .
3. N32G455 R s IERIUSB I RE AT LAZE2. 7VAR BIfRIE, AR 1E2.7~3.0V FE R Y [ T B i s <R
4. HEESIHGAE, AEA i .
5. RUZEBERIUSBIRZN#S FHIAE.
B 4-22 USBHF: HiEE S LIHF1 T i E] e X
Differential Data Intersection
Line
s b ) S
Vss H H
D¢ >
te t,
£ 4-43 USBE B4
o) % s g | mom” | BB
tr T[] @ 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 EE 1.3 2.0 v
Rs Linfank==hiPQUWITRzNUEN R VCHL B BH AN B FE 0 A 51 27 39 Q

1. HEHHRIE, REAHER.
2. MEHIEE S MN10%Z90%.
4.3.20 15128 1R 45 (CAN)E: O 45
AR H N ThRE T I(CAN_TXFICAN_RX) I PEVERS, 1 W454.3.1275 .

HEZHAERE, 2 USBIITEHTHE(2.0/R).
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4.3.21 12 ¥ e 23 (ADC) RS 23

FrARE A, R 444 HGE AT GR 440 F AR ETIRIE . fucuk R AV opafft BRI E 15 2
ERE: AR LI AT — K

F 4-44 ADCHRHE:
&5 S %AF B/ME WRIE BKRE L:=X iV
Vbpa {HE R - 1.8 - 36 v
VREF+ IE%%% EEJJIL - 1.8 - VDDA
fanc ADCH] %t 471 % - - - 80 MHz
1.8V <Vpp<3.6V,
= = ® - )
Sy 12bit 0.01 4.7 MHz
1.8V SXE?E? < 3..6V, 0.0120 i 610 MHz
2 T S HEZ10Dit
£ KA R
1.8V <Vop<3.6V, 0.014®) ] 2 3 MHz
43 ¥E 2 8bit : '
1.8V <Vpp<3.6V,
~ Ybb = , @ - 90
Jh¥ 2 6bit 0.0175 8.9 MHz
RES O(VSSAﬁVREF,
V (A S - . - AV \VJ
AIN %jﬁ%%}— {E. @*ﬁﬁ”ﬂﬂ) REF:
PUHIEIE,
- - 137.6 Q
I 3.6VH 4
Rapc® | REEFFILHIFH TE‘*@:;L#F
iy - . 147 Q
3B6VHIELMT
Capc® PR R Fr LAY - - 5 - pF
SNDR (Z0 00 TR - - 65 - dBFS
Teal 1 HE I 1) - 82 1/fanc
fapc =80 MHz
Pk E 0.056 - 8.35
® R 3R 12bit
ts A TE] fanc = 80 MHz ks
e I 0.056 - 8.35
433 12bit
fapc = 80 MHz
L SUSER G 45 - 601.5
Ts® STAE FE 4 %ﬁ?%lzblt 1/fapc
A fapc = 80 MHz
(ESUS RS 45 - 601.5
433 12bit
tstas® b L ] - 6 10 20 us
) N VN 8~614 CRIE Ts+ BB
teonv@ | ALK . 7RI i
CONV ) 3 480 B ) (L SR A I ] ) 6.5/8.5/10.5/12.5) 1/fanc

1. {UPREIEIE S FFfaoc = 80 MHz.
2. HETHRIE, ATEAEFEHIN.
3. MKIEAFEME LS, Vrer AT DLE N ERIERFIVoDa, Vrer- AT BLTE N EBIERE S Vssao
A1 HKRanA I
Ts
fanc X Capc X In(2N+2) Ranc

EIRAK(AR)A T OE B KKISNER ST, 3R LN T1/4 LSB. HPN=12(R 1207 73 %) .

Ramn <
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BERRAK
R 4-45 ADCFRERT O
/N RS BN RAER
HA SRR Rin (kQ) e fy S R | orHRER Rin (kQ) TE] 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. HEWRIE, AEA IR,
2. WA RAETA=25°C. Vop=3.3VH k755,
£ 4-46 ADCHEE - JRRAIR K40
Ziac) 22X WS SRy gxm® | s
ET® CRETIRE freLk = 72 MHz, #.3 -
EQ® ftsix 2 faoc = 72 MHz, sample rate=1.75M H -
ED o R 7= sps, Voba=3.3V, Ta=25<T .7 - LSB
EL B b2 L ADCRIE S AT 08 :

1. ADCH)ELHURE BB 2 R e P AR e e Y
2. ADCHEFZS S E NI R AR 5 B S AT AT b RO 51 I N S Ry B, DR A IR 4 3 MBI 5 — A
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B 5B IEAE AT AR P o S AR AT RE ™ A S RN AR AR AL S L, (SRS 2z [8]) &0 — A H 4

HE .

3. AMAIE R EENER, REALAFEA4.3.127 A I e S hnen BB Z R, A
4, HZEETEEEAE, ASTEAEFE AR,

B 4-23 ADCHEE Rk

2R MADCHE

[1LSBIDEAL = Vz%

or M[%QESIA—,DaeVmined by package]

T N

IIIII/ 1 1] 11

y

y

/ | | | |
/ 4093 4094 4095 4096

@
@

@) 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

EL deviation between the actual
Vssa VbpA conversion curve and the terminal line
B 4-24 fEFHADCHLE FEEE
VDD
Sample and hold ADC
converter
@ 1
RAIN AIN)|(J Ranc”
. = | 12 bit
J_ L’J converter
iti IL
@ ]: Chrarasitic — CADC(l)

1.  HAKRain. RaocHCanclIZE, IR 4-44.
/1 Cparasitic ZEnPCB(-GAZ L AP CB 75 /i Jii w2 11 5C) G AR #9754 72 K ZTPpF) » EEA fCparasitic 27 14 /15 I F 1 T 8 /2

S T TP VAR MaDC o
PCB# T
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ERKAK

ARV Rers 7 75 5 VooatiE, HLVE 230 it B IKE 4-2588 8 4-263%4% . K (910nF 25 2 i B A LA
(FHJRE), EAINMIZR AT REHEEIMCUS F o

A 4-25 fLEHRIFRSE BIREREREE (VrerR -5 Vooati i)

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

1. Vrer+MVrerfi A\ S H BLAELOOfE DL 17~ 5 o
B 4-26 ftHL VRIS % B 5 R (VRer+ 5 Vopatl )

:| VDDA/VREF+

See ™

[ 1

1uF//10nF =

VDDpA

:| Vssa/VREF-

= See @

|_
[ 1

1. VeereMIVrer A R H L1008 A_E f7 i o

4.3.22 12/ B H38 (DAC) RS S ¥
ARSI, % 4-47 (OBEURIEI G & 4-4 (05 HEIOPRBER FE Fcuc I3 Vooa B HL BRI L1351
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BERRAK
# 4-47 DACH:IE
#5 £ B/ME | HAME BKE | B TR
VDA R L 2.4 - 3.6 \Y -
Voop gt iR 1.0 1.1 1.2 \%
Veers | BEHE 2.4 - 3.6 V| Veer U5 245 T-Vooa
Vssa Hb 2k 0 - 0 \Y -
> 8] BN R
Re G T T S A L L . ) ) KO EﬁAC_OUT%ﬂVSSAZIEﬂ /MR
CL M - - 50 pF | fEDAC_OUT5| I b5 K 7%
DAC_OUT| Zfas4T I fIDAC_OUT 02 ) ) v | @ T ECKHIDACHH 5 1
/N VA MVrer=3.6V XRT 12 S A\EL
—_— fi5
s i VReF+
Eég%&ﬂ?ﬂﬁE’JDAC_OUT ) i REF OXOEO~OXFIC.
DAg_iUT —02 v | ZVeen=24V MBLTF 12 R
A s DAC_OUT | ] Vrer: fti
L _5LSB 0x155~0xEAB.
o | EFEER(FEHUEL)DAC - 425 600 ua [ ZEBER 1 0X800
FLfUIHAE(VooD+VoDA+VRers) | - 500 700 T, 4Vrer=3.6VIR I A5 KA
1E A DACE i TH #E . 5 250
| (Voop+Vopa+VRer+) nA | Ttk
P el A DAC BB FE _ o
(VDDA+VRE’:+) 5 200
Pt 2k B2/ SR AT ] - 405 - LsB | DACHL & 1017 (4 % /£ B1=B0=0)
DNL 1t fhi22) I - LsB | DACHLHE 1267
e 2R A B (FEARAD i B )
Z A LR A R %)
TR 15 2= (1S 0x800 Y I - #5 - mV | DACHL & ~12f7
s O BAE 5 B A U Vrer+/2
" ?gﬁ; ; HLi Vrer - #7 - LSB | Vrer+=3.6VI} , DACH & N121i
Wiz | HarE - 0.5 - % | DACHLE N121%
WENE(AIEE: 106 A
RAG M5/ IME A My fie K . CLoap < 50pF
feerLie i, DAC_OUTIAF|H £l ° ! " | Rioan > 5k
)+ LSB)
i NARKD AR /INE A (A
BHER | Mg i+1LSB), 13HIIE - - 1 MS/s | CLoap < 50pF
HDAC_OUTf ki Ruoap = 5ki2
I R 5 o R B 1 (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACHS #2517 58 i ff) - 6.5 10 us | ERRES AT RN AT R 2
CHXEN) 1]
(t H | Ee (AR .
PSRR+ i/DDSZI]Aﬁ;J(ﬁ%gﬁUWJE) - -67 -40 dB | % #Rioap, CLoap < 50pF

4.3.23 IBEM K22 (OPAMP) S S %
BAE B, £ 448MBEUR B GF 44105 E . fuoL BRIV opa it i L FE I L4351
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* 4-48 OPAMPHRPE®
] M %4 m/ME | HAEUE 1IN Bhr
Voba RRAAE L L - 1.8 - 3.6 Vv
CMIR LB RG] - 0 - VDDA Vv
VloFrseT O\ R E - -3.5 +-1 35 mV
AVIOFFSET AR H R R - - 10 - uVv/T
ILoaD IRZ) IR - - 0.5 - mA
Iooa BRI | (0O e - : L5 mA
TS_OPAMP_\VOUT Eiﬁa‘@ﬁﬂﬁﬁﬂjﬁ frIADC ] 400 ] ] o
KR []
CMMR LB Y - - 84 - dB
PSRR FELYE ) L - - 100 - dB
GBW 1 28 7 9 - - 4 - MHz
SR P A - 15 - Vs
RLOAD /N BE T A - 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 g 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. BHEIHRIE, AEAFEHE.
4.3.24 LB (COMP) S B H
AR, R 4-A0MBHUR GGG 44005 IIFRBERIE . fucL RV opallt L L FE I B35
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(iR 28 %4 m/ME | EUME | BRKE | BT
Vooa | B AE - 18 - 361y
Vin iy )\ R Y - 0 - VDDA
tstART(® A A Bl S ] - - 10 - s
¢ Propagation delay for 200 mV ) i 70 i ns
P step with 100 mV overdrive
VOFFSET LR AR N R 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 i High speed | With 50 kHz 100
|ooa HEAR & LI A mode mV overdrive square - 60 - HA
signal
1. HEIHRIE, ATEA .
4.3.25 15 FEAR B8 (TS) Rt
BrARRE AT, R 4-50MSHOR AT G R 4-4M % MEETRE  fucLk IR M Vopafit f FE I 15 51
R 4-50 BREERIBEE
el ¥ R/ME HRE BRAME LA
TW Vsense A0S Tl BE R 2R 1% - + + <
Avg_Slope® | FHIRIE - -4.1 - mv/e
Vo) TE30CHT 17 HL & - 1.32 - \
tstarT) RN - 10 - s
Ts_temp@® MR EERT, ADCRFERT [A] 8.3 - - us

1L HEGEETRIE, AEE Pk,
2. HBCHRIE, AEAEF PR
3. ERAEARAE (] ) DL ek N2 RE i 5 2 RO PR TR E -
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D
* | T | %
| ° L pouuyuuuy e |
1 \ . ‘ — | = A 0.55 | 050 | 0.95
2 Toser — I=}— - Al 0 | o0z | 005
} ‘ : | .,+ : - b 01 02
} — : —] c 0.203REF
— = I
- — — +—————7 — —— & —3—7,——+————Ejj D2 57-”9\[3-70|5~:C
| D el | —1 e 0.50B5C
: : Ne 4. 00BSC
‘ — D2 | — Nd 4. 00BSC
| — [ ] E 590 | 6.00] 610
\ ‘L_J | == I EIEEI D
'\ ~ L 0.50 | 055 | 0.60
| : hondnnnnn T
| EXPOSED THERMAL u R_|oms[on]ozs
TOP VIEW D ZONE EH K 0.60REF
BOTTOM VIEW
|
‘ -
':w ol |
! |
5 ‘ =
SIDE VIEW

Bl 5-2 QFN36H eI E W

05 02

«—

N
PN

9 .

il

N
(@)

oo
(*)

100000000

1.0
18

(I

::o.zs
—1

A

1. RSFfNEK .

76 /93

A AR AR F PR 4 7] Nations Technologies Inc.

Hif: +86-755-86309900 % H: +86-755-86169100

HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERKAK

5.2 LQFP48
B 5-3 LQFP48%i%E R~f

b A7 COMMON DIMENSIONS
' : (UNITS OF MEASURE=MILLIMETER)
D1 A9 losisse R ’
] SYMBOL [ MIN NOM MAX
AR AHA A AHA A A AT AT - Tise
- ,t Al 0.05 | — 0.15
o Y i SN e n A2 1.35 1.40 1.45
o S ! S/ | E] A3 0.59 0.64 0.69
T | BTM E-MARK — ]:3 b 0.18 — 0.27
o | Z—e1.00x0.70 010010 DEPTH o 1 o | ]:3 b1 0.7 0.20 0.23
o —m —F P 0.13 — 018
I o e n - - — -
ST AR v T T Ty | T T cl 0.117 0 .2.7 0.137
0.10+0.10 DEPT I, D 8.80 9.00 9.20
- 01 £.90 7.00 7.10
L E 880 | 9.00 9.20
E: Ei 6.90 | 7.00 7.10
' n| e 0.40 0.50 0.60
o [ L8 H 8.14 | 8.17 8.20
" -l A l=Ya! n
- S} L 0.50 — 0.70
T L OOREF
R1 0.08 — —
A A RZ 0.08 - 0.20
S 0.20 - —
0 D 3.5 7
>
_ b . o1 11 12 13
. ,3.. ( _ bl @2 11 1z 13
- E X 5 WITH PLATING
n v I | = i
o T \ ' 149 JAN—BASE METAL
[ Vo] ! NOTES:
I | ALL DIMENSIONS REFER TO JEDEC STAMDARD MS026 BEC
— —‘; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR FROTRUSION.
. L o]
(L1)
LEAD FORM PART
B 5-4 LQFP48HEE R A EIN ™
36 ‘ 25
I
| i
37 L 24
= 02 | ——
— ' } 0.3—c—
— \ [ —
— | —
99 58 N o | —
' — w —
— ! , =
= 05—
— - | —
— -« :
+ 48— | —13
I
\
|
JIOLnoooooay
1 12
6.8
O |
9 Q
J
1. RSP 8fNEK,
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48

SEATING FLANE

|-

FIN 1 CORNER —

E

= A1

Z (43)

-
o O O e I O O 0 O B e O e B B B =

SIDE VIEW

DZ I.._;ex L
5 Ea G EEE 2
JOUUUOUUUUTY [ e
£ ] =] 25
5] «
- =
s =
E2 ) -
Fr]C]aE] ) —1
- —
— ]
- C 48 (k)
iD.N . )zi
A 00000NNNONOO 1T

SYMBOL My MAX
TOTAL THICKNESS A 0.7 0.8
OFF a1 0 0.05
MOLD THIC 5 I¥ — J—
L/F THICKNESS A3
LEAD WIDTH 5 0.15 0.25
BOOY SIZE ‘ x el
I ¥ E
LEAD PITCH e
i ® [iF: IE 4.7
£ SIzE } i EZ 45 4.7
LEAD LEMCTH L 0.3 0.5
LEAD TP TO EXPOSED PAD EDGE [
aaa
eee 0.0
bkh 0.07
H 0.

[ APFLIES TO LEADS, CORMER LEADS AMND DIE ATTACH FAD;
E LEVEL 1 ENVIRDMWMENT-RELATED SUBSTAMCES:

Bl 5-6 QFN4gH R AL I

04

‘ ‘

0.2

4‘«

25

36 ‘\
| 1000000000

37

100000

1o0ano

0.9
=524
—
—
—— 0.2
— !
[ [
=t
:7?04
—
—
—13

00000000000

5.0
6.8

1. RSFAINEK .
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I
m /"__"\
] { R i
[ \\\+/ | + ==
| _ SR e s |
| =
— BTM E—MARK ]
o Z2—21.8020.70 0.10£0.05 —
| DEPTH =
] = by
[m— =
TOP E-MARK
| 2-21.80+0.10 0.10£P.05 DEPTH | =
v '|I =
— INDEX #1.2020.10 \ —
— 0.20£0.10({ DEPTH ! =
e “, h =
| ) [+ ) =
| / =
) o/
o

(L]

)L

(L1

LEAD FOEM PART

AAAARAARRA RN

SECTION A—A

WITH

BASE METAL

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM MAX
A — - 1.60
Al 0.0 0.5
AZ 1.35 1.40 1.45
A 0.58 0.64 0.69
b 0.18 0.27
ol 0.7 0.20 0.23
c 0.13 - 0.18
cl 0117 0.127 0.137
D 11.95 12.00 12.05
D1 9.90 10.00 10,10
E 11.95 12.00 12.05
1 9.90 10.00 10,10
e 0.40 0.50 Q.60
H 11.09 11.13 11.17
L 0.53 - 0./0
L1 1.00REF
R1 0. 15REF
R2 0.13REF
] o 3.5° 7
&) 11 12 13
B2 11 127 13
PLATING
NOTES:
1. ALL DIMENSIONS REFER TCO JEDEC STANDARD MS026 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

Bl 5-8 LQFP6ARI IR I @

128 7.

~

' 10

oonoooo

oonoooo

48
i
02
\
i
i
i
_ i,f,f
|
|
05
\
i

‘ ‘

—
—
—
c—
—
—
—
—
—
—
—
—

w
i
~
o

o
I

joooooog -

o
ol

-
gopooooo

Jobpooooooooooog

o
N=)

p—
e
[= 2]

1 RSFfNEK.
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5.5 QFNG64
& 5-9 QFN64EIHE R~f

 d D —
- Nd - - MILLIMETER
SYMBOIL
1 61 MIN NOM | MAX
o i i UUUUUUUUUUUUUPUU A 0.851 0.901 0.95
- = f :l -+ ) 2 5
= d: Al 0 0.02 | 0.05
=) D2 g - -
- = - b 0.151 0.20 | 0.25
-l g =
= = bl 0. 14REF
B p= ) 0. 20REF
m P q 2 p
B o = D 7.90 | 8.00] 8.10
-} g
= = D2 6.40 | 6.50 | 6.60
-} g
= b= e 0. 40BSC
-l g
P 1 g ! Nd 6. 00BSC
1 “120000000000000000 B 7.90 | 8.00 8.10
e ol b E2 6.40 | 6.50 | 6.60
EXPOSED THERMAL .
PAD ZONF Ne 6. 00BSC
TOP VIEW BOTTOM VIEW L 0. 40 l 0. ml 0. 45
K 0. 35REF
h 0. 30 l 0.35 l 0.40
[}
: L—O—O—O—O—O—O—D—O—D—O—O—O—O—D—D—O—I l ’l
SIDE VIEW
B 5-10 QFN6G4AHF B IR A B @
T 2902 1 |:| 32
— | —
— | —
— 6.5 —— 0.2
—/ - — t
—1 i —
—1 i —
ey L AR _ || —1
—1 \ I:Ii
— | 4
— | ——
—1 i —
—1 i —
A — ! —
+» 0% } —17
|
T
JU000000
1 16
7.0 I
8'7
1. RFHfh=k.
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5.6 LQFP80
B 5-11 LQFP80H 3 R~

D
o1
HARAAAAAAARAAAARAARS P
(UNITS OF MEASURE=MILLIMETER)
o f;\ RN == SYMBOL | MIN NOM MAX
=] 1 7 |E= «
= \._ . - E= A — 1.60
= NTOP—E—-MARK Fm AT 0.05 - 0.15
= 2—¢1.80+0.10X0.10+0.050 |Fm A2 1.35 1.40 1.45
== == Al 0.59 0.64 Q.69
= i b 0.18 - 0.27
o —==] _ _ == bl 017 0.20 0.23
= BTM—E—MARK = < 013 | - 0.18
= —a y ] cl 0.12 0.127 0.134
= 2-#1.800.10%0.10+0.050 |7= < B T A
= INDEX ©1.2040.10 = - = : =
== F— 8] 11.90 12.00 12,10
== ,/ 0.20£0.10 DEPTH F— E 13.80 14.00 14.90
= 44 Y =S E1 1100 | 12.00 | 1210
=5 ] ™ P 0.40 050 | 0.60
_ L 0.45 0.60 0.75
EEE LR EEEERLILL I TooRer
~ Fe b—I -[®[0.08 R 0.08 = -
R2 0.08 - 0.20
1] 0 3.5 7
BASE METAL 0 o - -
ety 47 i 12 13°
J,Lz . 3 1 1z 13
Ilr III N
Il 1 I A
| | I K
e | - .
[~ | "JU_ NOTES:
B ALL DIMENSIONS REFER TO JEDEC STANDARD
CECTION A_A MS—=026 BDD DO NOT INCLUDE MOLD
e FLASH OR PROTRUSIONS.

E 5-12 LQFP803 2484 # il @

— 6 ‘ 1
1000000000000DI00000 xss
T 61= a‘ ‘« | =140

= 0.2 ! —

— ' | —

— | =

= | 031

= | e

— | —

149 98 f% ffffffffffffffff %,,,,,777777777%
= | —

—/ | —

— | =

= | 05 =

= 05 | -

S gt | =a
Qﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂzﬂo ‘
11.8
14.9
1. ReFfrh=K.
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5.7 LQFP100
& 5-13 LQFP1003t3 R~

COMMON DIMENSIONS
3 o i ., (UNITS OF MEASURE=MILLIMETER)
m AB*‘;EZ’M SYMBOL | MIN NOM | MAX
1013930083 ARARARARARAS = SN S
= 7Y o O A2 1.35 1.40 1.45
= \_J P == = A3 0.59 | 064 | 0569
= == = b 0.17 - | 0.27
i BTM E~MARK 2-@1.840.1 DEFP D.140.05- E .'[— bi o017 0.20 0.23
= = i c 0.13 - 0.18
= = = cl 0.12 0127 | 0.134
1= = = D 15.80 | 16.00 | 16.20
v = E= e D1 13.90 [ 14.00 | 14.10
= = =5 E 15.80 | 16.00 | 16.20
== = £ 13.90 | 14.00 | 14.10
S 0P E-MARK 2-918+01 DEP 014005 | E e 0.40 0.50 | 0.60
ST INDEX 12200 DER 02400 | P = L 045 | 0.60 0.75
=& HE : S o
== Wl E= o= L2 ).25B5C _
- _ i R 0.08 - Z
IEGRLEEEEEEEERRE LG E—a—] K2 oos [ - 0.20
gl |- ) | . 0. -
Lo AA 1] 0 3.5 7
81 o - -
07 iR 127 | 13
B3 11" 12" 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
]\7 —— OF FROTRUSIONS.
o / N
SECTION A—A
Bl 5-14 LQFP100&f 3 /8l @
i 75 51
(000000000000000000000000 255
T 7= 4‘ L —50
— 0.2 g
— .
— , =
— 03—
— [ —
— —
— —
— —
— —
— —
— —
169 123 == =
— —
—= L
— 0'5¢7‘:'
— —
— —
— —
— —
— —
— —
— —
— el —
1100 ‘ ‘ —26
1 25 ‘
13.8 !
16.9 |
1. RFfz=Ke.
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5.8 22 E13i B

A 5-15 QFN36/LQFP48/QFN48/LQFP64/QFN64/LQFP80/LQFP100 £2ENiHH

Nation$- o

N32XXXX
XXXX
XXXXXXXX

;

Pini ———MCU version number

Product series

A

Specific number

A

Batch number

A
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6 T TAfE B

Bl 6-1 N32G455 & %] AL B ER

N 32 G 4 5 C B L 7

A7) fRIFR | BEFH
N: NationsTechnology 7 -40CT~105T
SEFEHAL T E2E:3
= 32hi L=LQFP
32 = 32hit Q= OFN
=
gﬁ _nz% ﬁl 5 Flash &
= beneralPupose B = 128K Flash
C = 256K Flash
MCUWK# E = 512K Flash
4 = ARM Cortex-M4F
72 5 Z 5 7 A3
x5 =t ot T =36/
C=48ji}
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