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BEREAR

N32G457xC/xE BAEFt

N32G457&%IRH 32 bit ARM Cortex-M4FA#%, B LAEEH144MHz, ZRHERZHEMDSPIRS, &£
FR%35512KB Flash, 144KB SRAM, 4x12bit5Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps 12bit DAC,
F£MEZHUS)ART, 12C, SPI. QSPI. USB. CANiEfEH:H, 1xSDIO¥:H, 1x10/100MELKMEA, %
FEBL (DVP) 0, WEFLEREAINEG 2

Reghrik

® Wi CPU
— 32 ARM Cortex-M4 HNtZ+ FPU, HJE R IepRiLTE 4, SCRF DSP 4841 MPU
— NE 8KB 484 Cache 247, 3(HF Flash I o ATIE T 0 &54F
— B X4 144MHz, 180DMIPS

o nEFER

— ik 512KByte ¥ Flash, SCRFIME ARG, %0 4 DR SURIRY, SCRFREF ECC B, 10
JIUEEE UL, 10 4R (A

— 144KByte /4 SRAM (17 16KByte Retention RAM) , Retention RAM 37 K5 fif {4 47 {12 56
® 4k

— HSE: 4MHz~32MHz 4 i i 1

— LSE: 32.768KHz #h B is & 4

— HSI: Nk RC OSC 8MHz

— LSI: H#BIKiE RC OSC 40KHz

— W E R PLL
— SO L BRI, ATACE RZNEI. HSE. HSIEL PLL 44 !
o Rfr

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

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

— 3/ANSPIEM, #HEEIA 36 MHz, Hr 2 ANSCFE 128

— 1/ QSPI#2M, Kk 144 Mbps

— AN 1CHEN, HEEE 1 MHz, FEMEEAES, MU T SR b 5
— 1/~ USB2.0 Full Speed Device # 1

— 2/ CAN 2.0A/B A4

— 1/~ SDIO #z[1, 3¥F SD/SDIO/MMC #%

— 1/ Ethernet MAC #:11, SZ#F 10M/100M LA M

— 1/~DVP (Digital Video Port) 4%
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o miEREDED

4 /) 12bit 5SMsps =% ADC, T FCE A 12/10/8/6bit 1#53%, 6bit F N RFEH ik OMsps, £k 40
P AN IR NIBIE, R

AANNBNBISEIRORAS, WERK 32 5 JmfR i 2h oK

ZI5 T A L LA, B 64 Z0n] i L kv

2 4~ 12bit DAC, KAE3% 1Msps

CRFAMT NI 22 B R R

FA R S 5 1.8~3.6V 4 HL R T

BoRSRE 97 MR E A ThREHI GP10s, KZ3 GPIO 3 # 5V T k.

2 NEE DMA 38, S8k 8 imiE, BEvHhaL & B M B W R
RTC SERfE8, SCFHEETERN, RS, BT, SKRASRRSRHE
BB THEER

2 A 16bit FUER THEES, SCRFRIAER. f b PWM farth DU IE S i N S8 DI RE, B
IR 6.9ns. BEANENS 48 4 DNMOLAIETE, Horb 3 MEIE SR 6 B AN PWM fai

44 16bit JEAETHEES, REAERTEA 4 DOLIEIE,  SORF IR H LERYPWM /LK
i

2 /> 16bit FEfit i -4
1x 24bit SysTick

1x 7bit & HET1H(WWDG)
1x 12bit #57F 141 ( IWDG)

o ZEHR

S SWDITAG fEZ ki 0
% ¥ UART. USB Bootloader

o &Rk

Py B SR A s 5]

¥ ¥F AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 5%
Flash 72 fi# in &

ZH P XER (MMU)

TRNG HFEHLEUK LA

CRC16/32

XFRERY (WRP) , ZFhEfRy (RDP) 4% (LO/L1/L2)
XA, FBIPINE TR, RAeEH
SCHREHI I A R Ak, 57 4 M

® 96 /7 UID }% 128 ff UCID
o T/IE&M

TAEHEEJEH: 1.8V~3.6V
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— LAEREVERE: -40°C~105C
— ESD: #KV (HBM ##) , #AIKV (CDM %)

o IE
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(24mm x 14mm)
— LQFP128(14mm x 14mm)
o RS
75 e
N32G457RCL7
N32G457xC N32G457MCL7
N32G457VCL7
N32G457REL7
N32G457MEL7
N32G457xE N32G457VEL7
N32G457QEL7
3 SIS ARRZ {0 fY M 22 5] Nations Technologics Inc.
Ml b s PRHT L TR R BTG IR i R 100 IR A A TG
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BEREAK
H3x

(171 OO 6
ToT BT ET oottt a bbbttt 7
L B e ettt 8
p % - {1171 OO 9
D1 AEFEZRPIAZ oottt et 9
e = OSSR 9
221 BRI TETE MBS oottt ettt 10
2.2.2 TRATRSRAM ..ot et 10
2.2.3 MREMIAIE R A EIEFIZEINVIC) oot 11
2.3 AN BT A B B (EXTN) oottt 11
g 28 OO 11
3R = =15 VOO 12
LB =<~ 12
e - 1A 13
28 TG HETIIZE oottt e ettt ettt 13
T H R TR B oottt e a ettt e ettt s et n et en st ne et s et en e et eneeeas 13
g I 1107 =% 5 v 13
201 EEETFAEEIFIU(DIMA) oottt 14
212 SEATHT I (RTIC) oottt et 14
O B Tt = OO 14
2131 FEATEIFZE(TIMBAITIMT)..coooioceoeece e 14
2.13.2 FEFH BT BR(TIMX) oottt 15
2.13.3 FEFIEHE T B (TIMLIFITIME) ..ottt 15
2134 RGEITFETEIT BE(SYSHCK) coovocvieeericeeees ettt st sttt n ettt 16
2135 BT THTERTBEWDG) ..ottt sttt en et n et 16
B IPCIRZRIE T oottt ettt bttt et bt n et 17
205 LB UUR BEUSART) oottt sttt sttt 18
2B R AT AR TBEIETT(SPIY oottt sttt 19
== e = kI ) OO OO 20
218 PR AR BEAE TT(QSPIY oottt sttt ettt n et 21
R I o G NG TR n k- ML (<] 0] (@) JRU OO 21
e | ol e L (0 ) [T OO 21
221 B AT BELZRE(USB) oottt ettt 22
el ]2 NG TR 2 BT (C1=] (@ ) T 22
2,23 B BT T I B (ADC) oottt 23
2.2 BTN ZE(DAC) oottt ettt 24
225 FBETHIBE(OPAMP) ...ttt ettt 25
R 1 3o (010 /=) OO 25
el ) OO 25
228 DA IEE T (ETHERNET) covveivevisete sttt sttt sttt bbbt bbbttt 26
L G 6 7 W () U 26
R LI BT S g s AL 1ot (01 2103 OO 27
e I R 1 oy ST (710 OO 27
el I (V11 o) OO 27
2,33 BT HLRITAGTHIR I (SWI-DP) ..ot 28
B BIBHE SUHIEIR ....ooooveeeeeeee et 29
F O T o < OO 29
BULL LQFPBA ...ttt 29
3 110 = =< TSP 30
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B LB LQFPLO0 ...ttt ettt ettt ettt ettt ettt ettt ettt e ettt e e et en et et en et et en et enen 31

B LA LQFPIL28 ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et en et er et en et 32
B2 G TE Y oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 33
¥ - TN 43
T IR 2L oottt ettt ettt ettt ettt ettt ettt ettt ee ettt ettt et en e 43
T Y, 15y -/ = NPT TP PO T TR 43
B0, B BB oottt ettt ettt ettt e et ettt ettt ettt ettt et et et ettt et ettt en e et 43
403 I R oottt ettt ettt ettt ettt ettt ettt ettt 43
AL A A B L S oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt e e neene 43
A.15 T NI oottt ettt ettt ettt e ettt et ettt ettt ettt et ettt ettt e et et et ettt ettt ettt neeee 43
48 T R oottt ettt ettt ettt ettt ettt ettt e 45
A B T T = 25 TP T TP TR TRE OO 46
2 LT IR KT TE AL ovevoveeeee ettt ettt e et e et et e e ettt e et ettt e et et ettt et et e ettt ettt ettt et et et ettt ettt et et en e 46
T B (=5 L TP T TP T PP 47
B3, B ] T 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt n et etns 47
4.3, A I B T 0 oottt ettt ettt e ettt e et et e s e e et e e s enenenns 47
4.3.3 PUR I R L T oottt ee et e et ettt en s 47
B34 PYBIIZEZEHLIE oottt et ettt ettt ettt et et et ettt et et ettt ettt et e 48
B35 B B A oottt ettt ettt ettt ettt ettt ettt ettt et ee et et n et en et en et 49
4,38 A T oottt ettt ettt et ettt ettt ettt e e 51
43T B B oo ettt ettt ettt ettt ettt ettt ettt n e 54
4.3.8 MAKTIHFEREZRIIR ITITTHL .oov oot s et et s e ee e e e e et es s eees e et es e esen e et ee e eseseees e eeeneneenns 54
B30 P E oottt ettt ettt e ettt ettt e ettt ettt ee et en e r et enen et 55
4.3.00 FLASH E A B A <ottt ettt ettt ettt e et e et et et et e et e et et et et e et en e et en et 55
4311 AR KB (B SIBUBEIE oottt ettt 56
B.3.02 HOT TVEEE oottt et ettt ettt e et et et et e st e et e e e et et et ee et esen e et e et er et en et en e 56
A3 03 NRST G EEFIE oottt ettt ettt et et e e et et e et et e s s et ee et ee e e st e et en e ees s e ees e eeenenenns 60
43 LA TIM B B e oottt ettt ettt ettt ettt et et et ettt n ettt ee e 61
8,305 2 LTI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ee et 62
8.3.06 SPI IS TIETE oottt ettt ettt et et e e et e et ettt e e et e e e e et et e e et ettt et et et et e ettt eneenns 63
A.3.07 QSPEEFTE ..ottt ettt 68
4.3.18 SD/SDIO ML TURFIE .ottt ettt ettt ettt ettt e et e et e et et e et et e et e s es et e eees e eeeneeeenes 69
8,309 USBIFIE .ottt ettt ettt et e et ettt ettt e ettt ettt ettt ettt ettt ettt n ettt ee et 71
4.3.20 LUK (EtNErNEt) T TN ..oooceeee et 71
4.3.21 FUFHITEE T DVPYIE TTEFIE oo 73
4.3.22 P B JRIBRH LG (CANYEE IRETE oot 74
4.3.23 120 A EHFE B (ADC)HL B oo 74
4.3.24 1207 A HFE B (DAC) HL B oot 78
4.3.25 JEFTHRZE(OPAMP) LB EL oot 79
4.3.26 LLIEZE(COMP)HEL B H ..ottt 80
R e ) OO 81

SR =0 - Ay TR PP SRR 82
T T LQFPBA ..ottt ettt ettt ettt ettt et ettt et et et et et et et et et et et e et et et e e 82
T ZLQFPBO ...ttt ettt ettt ettt ettt ettt et et e et ettt ettt e et et es e reneens 83
T3 LQFPLO0 ...ttt ettt ettt ettt et ettt e ettt e et et et et e et e et ettt e eseens 84
T LQFPL28 ...ttt ettt ettt ettt ettt et e ettt ettt ettt et eneens 85
T AL L1 - TR TP OO 86
a0z N 77 <P RTN 87
=1 ; TR 90
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22 1L NB2G A5 T R T T B oot e et et ettt et et e et et ettt ettt e ettt en e 8
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt ettt ee e 14
ZZ 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 33
B AL HE R P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 46
BB A2 T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 46
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt et et ettt ettt et en et 47
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt en et 47
B A5 T LT B T E G oottt ettt ettt 47
Fo 4-6 PRI AL BT AZ BRI oottt ettt e ettt s et s ettt ettt 48
ZE AT BB HEELIE oottt ettt ettt ettt et e ettt e ettt ettt ettt ettt ettt ettt r et en et 48
R 4-8 BATH T B K RTEFE,  ZE AR FRARAD A I T TN AF H I AT oo 49
C I I 310y vl NN o =< < T =TRSO 49
K 4-10 BT LAY LRV AR, EE AL FEARAD M I EBFLASHA IZ AT oo 50
411 BERRRE IR T LI EE T T oottt ettt ettt ettt e ettt e et ettt e ettt et ettt ettt en et 50
F 4-12 R R AU R R BRI EE oottt ettt e ettt s ettt e et e s 51
F 413 EIE AR P I AR (BYPASSEEIR) ..ottt 51
F 4-14 ARBAIEE IS B PE (BYPASSIEIL) .ottt ettt ettt sttt sttt 52
2 A-15 HSE 4~32MHZIR T B A TEDD oottt ettt ettt ee e ettt et en e 53
F 4-16 LSETRIG 22 HEFTE (FLSET32.TBBKHZ)W) ..ottt ettt 53
B A LT HSI IR G o A D) oottt ettt ettt ettt ettt ettt ettt e et et en et 54
AL LSIHR T A MED oottt ettt ettt ettt ettt ettt en ettt en et 54
6 4-19 (RIIEERE IR ITIMRIBEIN AL ..ooovoeoeeeeeeeeeee ettt e st e e s et e e et e ees et e e e e et eeees et es e s eeenees et esees e eeseee e eseeeneees 55
B A 20 P E oottt ettt ettt ettt ettt et en et et et en et 55
B AL TR AT B oottt ettt ettt ettt ettt ettt er et en et 55
Sy AR e e A 1 TSRO 56
G A28 ESDAART IR AR oo ettt e ettt ettt ettt ettt ettt ettt ettt ettt e ettt n et en et 56
G A28 I SIBUBE oottt ettt ettt ettt ettt n ettt 56
B 425 1 OB A I oottt ettt ettt ettt ettt ettt ettt en e 57
BB A28 IO R B B JTR oottt ettt ettt ettt ettt ettt ettt ettt ettt 58
B 2T B L TE oottt ettt ettt ettt ettt ettt ettt ettt ettt et en et en e 58
B A28 NI AT TIEFTED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 59
G A-29 INRST G TP oottt ettt ettt et e et ettt ettt e e e et eet et e e et et ee et et ee e e et es e e s et esees e e s e en e s et eneees 60
FE A-B0 TIMLIBEETED oottt ettt ettt et e et e s e e et e e e e e e et e e et et en et et en et 61
FE A-BLTIM2IBIAISEEVED oottt ettt ettt e et et et ee e et ee et et e et e et en et e et en et 61
# 4-32IWDG $5t KA /N B ALIF ] (LS =40 KHZ) oottt 62
# 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..ot 62
G BB LT T oottt ettt ettt ettt ettt ettt n ettt er et 62
ZE B35 SPILEETED oottt ettt ettt ettt ettt ettt e ettt ettt ettt ettt et en et 64
G A-38 SPI2IBHFMED oottt ettt ettt ettt ettt ettt ettt e ettt 64
ZE A-BT IBSHIETED oottt ettt ettt ettt e ettt ettt ettt ettt et en et 67
e 4-38 QSPIZESDRIEZL T HIEFIE ©ovoveeeeece ettt ettt 68
e 4-39 QSPIZEDDRAEIN T N ..ottt ettt 69
ZE B840 SDIMMOCHEE TTEETE .ottt ettt ettt ettt et et e e et e s et ee e et et e et et e et s et es e et et e et en e et er e 70
G BB USB IR BIITIL ..ot e ettt ettt et et e e ettt et et e e e e e e et e e e et e et et e et ee e et e et et en et eeen et en et 71
B A h2 USB L UL oottt ettt ettt ettt ettt ettt ettt ettt et en et 71
S B = v R = L PSPPSR 71
E VD) By L i R = TP 72
B LY by N IS Y s o = L TP TR 72
AR by N [ Y DR Ry g TP 73
BT AT D R M B 8 A R oottt ettt ettt ettt ee ettt 73
BB B8 DV P T B A oottt ettt ettt e ettt 74
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ZE B8O ADCHEFTE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt en et 75
2450 AD CIRAEIT TEID B oo et e et e e et ee et ee et e et e e e e e e en s 75
2 4-51 ADCHEFE — TR PR ITTIRRZEAED@ oottt ettt ettt ettt ettt ettt ee e e e sttt enaeens 76
ZE A-B2 DACHTTE oottt ettt ettt ettt ettt ettt ettt ettt ettt et et en et 79
ZZ A-BBOPAMPEINED oot e ettt ettt ettt ettt ettt ettt ettt ettt ettt e et n et en et er e 80
ZZ A-BA COMPUETE oot e oottt ettt et e et et e et e s et ee e et et e et en e et et et et ee et en et 81

B R L 3 s = L TP 81
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K] 1-1 N32GA57 R HUAE B oo
K] 1-2 N32G457 R AT FLARALE B BTN o
B 2-1 AFABBEIIIT ] oottt
BEL 2-2 B IAR <ottt
P 3-1 N32G457 RFILQFPEA G| JHI AT oo,
P 3-2 N32G457 R FILQFP8O G JHIZM AT oo,
] 3-3N32G457 ZHLQFPLO0F I3 AR e,
K] 3-4 N32G457 ZHLQFPL28 ] I3 M e,
2 R < = < OO TOUOOUTOO
B 4-2 B HIINFETE oottt
B 43 R 7T 22 oottt
B 44 BT FEIIER 7722 oottt
B 4-5 AN s B B IR I A TR FF B oo
B 4-6 AR B B IR IS TERT T B oo
B 4-7 A3 FHBMHZ A BT HL IR FH oo
& 4-8 14 H32.768KHZ AT LI R W @ |
B 4-9 B N HESTTEEFYETE S oot
B 4-10 ABHITEIR ..ot r e en s
B 4-11 FEBUINRST BT oo,
B 4-12 PCREARIETEATIE D e
K 4-13 SPI ] — MR AICLKPHASO. ..o
K 4-14 SPI ] — MR AICLKPHA=LIO e,
K] 4-15 SPIRFE I — FREIRD e,
K 4-16 12S AR ST 2 BT CRFRR TR SO)W o,
B 4-17 12S R U 7 B CRAFTH TR O)@ e,
K] 4-18 QSPITESDRAELI T HII T oo
K] 4-19 QSPIFEDDRELI T BT [T oo
] 4-20 SDIOTETTERETR, ¢ooveeeeeeeeee et
B 4-21 SDERTABETR oo
Kl 4-22 USBI [77: HUARAE 5 AR BRI T E S e,
4-23 DURFRISMIBT IR oottt
4-24 DIRFIRMUET B oottt
4-25 DIRFRIMITITFE B oottt
4-26 DVPFETTIF BB oottt
I D% - L T
4-28 3 FHADCHL AR ZEFE ] oo,
4-29 e FEJE R 22 L YR 25 R 2R B (VRere A 5 VopatH i) ...
& 4-30 it L IR AN 228 HL R 25 R AR B (VRer+5 VODARHIE) oo
K] 5-1 LQFPBAEIBE ST oo
K] 5-2 LQFPBOEI B ST oo

& 5-3 LQFP1003:} 3% )X ~f

K] 5-4 LQFP1283 2 S oo
B 5-5 ZZEMTEII IR oo
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BEREAK
1 7= A

N32G457 Z 51 fdzs il 2 7= % FH 8 P BE 3267 ARM . Cortex™-MAFN A%, SERUF AUE 8 (FPU) (s
S (DSP) , EHFIATIHEAES . B LAEES144MHz, SERETAS12KB N 47 f#Flash, F+37#5% H
FUr XA, B K144KB SRAM. B — NN EEAHBRLZL, WM AN S ZRAPB I M ERSE [, B
Z X FFIT/NEF/Os. SRt E FIm R R 1, 5541~ 12075Msps ADC, i % SCRFA0A ST N IEIE,
2/1Msps 12(iDAC, ARSI IS BN, 27T ER s . RNt 2 FridEs 0, a
FETPU(S)ART. 4M12C. 34°SPILL 24M12S. 11QSPI. 11NUSB 2.0¥% 4. 2MCAN 2.0B. 11~SDIOiE S #1,
AL 10/100M LR IMACE: 1, 1M 74553k 10 (DVP) , W B B EEM A g 5| 2, SZRE2FE
B [ [ s By i ok

N32G457 417l fe g TAE T-40CE+105 TR EuFE, ftEdBE1.8VAE36V, Rt FIhFErHtH
FUERE, FFARIIFRER F I ER o 1Z RV S HR AL E T 64N 22 128 Jl () ARPAS [ s 5 20, ARIEAS IR 2
b, B RAMNERCEA R . X EE RIMNYACE, H1FN32G457 R Az H & AT Tlkish], H
PLERZDAE S, FTEIML, FRHAE, PZEEEIR, AMLIZE I M, XEMGER, PLCEZFN GG . B 1-14H T
RGP S IHERE] .

1-1 N32G457 RFHERE

r N\
-SRAM RAM
iy 16 %8 (,?;12" s ARM Cortex-M4
144 MHz

AHBREEIEIE (144 MHz)

R e
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B 1-2 N32G457 & HiT /AL fE B ER

N32 G45 RCL7

&) [ J

N: Mations Technolagy

it B A
Tz -40~+105° C
. HE
32 = 32bit L. LaFP
=
G = General purpose Flashii i

C = 256KB Flash

E = §12KB Flash
MCUP B
4 = ARM Cortex-M4

7 A 5498
x7= EER R= 648
; M= BOHE

v = 10080

G =1288]
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BHAS N32G457RC/E N32G457MC/E N32G457VC/E N32G457QE
Flash7i & (KB) 256 512 256 512 256 512 512
SRAM% i (KB) 144 144 144 144 144 144 144

CPU#I# ARM Cortex-M4F @144MHz,180DMIPS

TAEFREE 1.8~3.6V/-40~105°C

BN 4
EREE | Mgk 2
ER¥N 2
SPI 30
12S 2
QSPI 1
12C 4
| USART 3
gﬁ UART 4
UsB 1
CAN 2
SDIO 1
DVP 1
ETH 1
GPIO 51 65 80 97
DMA 2
Number of channels 16 Channel

12bit ADC 4 4 4 4
Number of channels 22Channel 33 Channel 38Channel 40Channel

12bit DAC 2
Number of channels 2Channel

OPAMP 4

COMP 7

AP &S DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TRNG

TR BEERY (RDPMWRP) | M%7 XY ZAHE)

EE ] LQFP64 | LQFP80 | LQFP100 LQFP128
1. SPI2FASPI3HE M Be M R i Hi7E SP IR = AN12S 5 Aiise =X [a] ) 46k .
8790 HELEEARE (i fTE2 5] Nations Technologics Inc

fh b«

1
£

111677

'3

iR AL X TR 109
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2 TheEe i
2.1 AP N

N32G457 25/ T S — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 54k T ia A
1, EEIN TR e H ARG (FPU) - DSPRIFAT AR S, $#4E1.25DMIPS/IMHzIAR ST fg . TR 3
B ALIE 5 A B RE 7] 5 Cortex-M R 51 b B 2% PR THFE, ARECARTN 2 16 A R s 2, FH LA 2 75 s A
SR AR ) B 5 TR N = .

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

2.2 TEE R

N32G457 Z 5| g E & R AN NS A AF (Flash) 17figgs . iR AZUSRAM, T 2-1 A7 as it 1 .

9/90 e ;
BIFUEE RFE (0 Y 22 5] Nations Technologices Inc.
fhbE s ERENTY L IR BT AL TR 109 IR AR AR
15 +86-755-86309900 {%#: +86-755-86169100
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0x4254_0000 - Ox43FF_FFFF Reserved (bit-band Alias)
0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias)
0x4010_0000 - Ox41FF_FFFF Reserved
0x4002_A000 - Ox400F_FFFF Reserved(bit-band Region)
0x4000_0000 - 0x4002_9FFF AHB/APB1/APB2(bit-band Region)

0x2400_0000 - Ox3FFF_FFFF Reserved
0x2248_0000 - Ox23FF_FFFF Reserved (bit-band Alias)
0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias)
0x2010_0000 - Ox21FF_FFFF Reserved
0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region)
0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM
0x2000_0000 - 0x2001_FFFF (bit-band Region)

Ox1FFF_F812 - OX1FFF_FFFF Reserved
Ox1FFF_F800 - Ox1FFF_F811 OptionBytes
Ox1FFF_4000 - Ox1FFF_F7FF Reserved

Ox1FFF_0000 - Ox1FFF_3FFF y
0x1002_0000 - Ox1FFE_FFFF Reserved

0x1000_0000 - 0x1001_FFFF Aliased to SRAM
0x0808_0000 - OXOFFF_FFFF Reserved

0x0800_0000 - 0x0807_FFFF Main FLASH
0x0008_0000 - Ox07FF_FFFF Reserved

0x0000_0000 - 0x0007_FFFF | Aliased to Flash yISRAM

Vendor Specific 511MB

Private Peripheral - External 768KB

Private Peripheral - Internal 256KB

Extended register 1GB

0XE010_0000 - OXFFFF_FFFF Reserved
OXEOOF_F000 - OXEOOF_FFFF ROM Table

0xE004_2000 - OXEOOF_EFFF External PPB

0xE004_1000 - OXE004_1FFF Reserved

0XE004_0000 - OXEQ04_OFFF TPIU

0XEO00_FO00 - OXEO03_FFFF Reserved

0XE000_E000 - OXE000_EFFF NVIC

0xE000_3000 - 0XE000_DFFF Reserved

0xE000_2000 - OXEO00_2FFF FPB

0XE000_1000 - OXE000_1FFF DWT

0XE000_0000 - OXE000_OFFF 1™

0xA000_2000 - OXDFFF_FFFF] Reserved

0XA000_1000 - OXAO00_IFFF QSPI Register

0xA000_0000 - 0xAQ00_OFFF Reserved

0x9000_0000 - OX9FFF_FFFF [ QSPI Bank | —
0x6000_0000 - OX8FFF_FFFF | Reserved |

0x4400_0000 ~ OXSFFF_FFFF Reserved

Extended Device 1GB

Peripheral 0.5GB

SRAM 0.5GB

CODE 0.5GB

Reserved 0x4002_A000 - OX5FFF_FFFF

ETH 0x4002_8000 - 0x4002_9FFF

Reserved 0x4002_5000 - 0x4002_7FFF

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

ADC1 0x4002_0800 - 0x4002_OBFF

% DMA2 0x4002_0400 - 0x4002_07FF
< DMA1 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8400 - 0x4001_FFFF

SDIO 0x4001_8000 - 0x4001_83FF

Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001_57FF

UART6 0x4001_5000 - 0x4001_S3FF

DVP 0x4001_4C00 - 0x4001_4FFF

12C4 0x4001_4800 - 0x4001_4BFF

12C3 0x4001_4400 - 0x4001_47FF

Reserved 0x4001_3C00 - 0x4001_43FF

USART1 0x4001_3800 - 0x4001_3BFF

TIM8 0x4001_3400 - 0x4001_37FF

SPI1 0x4001_3000 - 0x4001_33FF

TIM1 0x4001_2C00 - 0x4001_2FFF

Reserved 0x4001_2400 - 0x4001_2BFF

o~ GPIOG 0x4001_2000 - 0x4001_23FF
[a] GPIOF 0x4001_1C00 - 0x4001_1FFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPlOC 0x4001_1000 - 0x4001_13FF

GPI0OB 0x4001_0C00 - 0x4001_OFFF

GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_07FF

AFIO 0x4001_0000 - 0x4001_O3FF

Reserved 0x4000_7800 - 0x4000_FFFF

DAC 0x4000_7400 - 0x4000_77FF

PWR 0x4000_7000 - 0x4000_73FF

BKP 0x4000_6C00 - 0x4000_6FFF

CAN2 0x4000_6800 - 0x4000_6BFF

CAN1 0x4000_6400 - 0x4000_67FF

USB/CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12c2 0x4000_5800 - 0x4000_SBFF

12C1 0x4000_5400 - 0x4000_S7FF

UARTS 0x4000_5000 - 0x4000_S53FF

UART4 0x4000_4C00 - 0x4000_4FFF

— USART3 0x4000_4800 - 0x4000_4BFF
[a] USART2 0x4000_4400 - 0x4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SP13/12S3 0x4000_3C00 - 0x4000_3FFF
SP12/12S2 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

IWDG 0x4000_3000 - 0x4000_33FF

WWDG 0x4000_2C00 - 0x4000_2FFF

RTC 0x4000_2800 - 0x4000_2BFF

COMP 0x4000_2400 - 0x4000_27FF

OPAMP 0x4000_2000 - 0x4000_23FF

Reserved 0x4000_1C00 - 0x4000_1FFF

Reserved 0x4000_1800 - 0x4000_1BFF

TIM7 0x4000_1400 - 0x4000_17FF

TIM6 0x4000_1000 - 0x4000_13FF

TIMS 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_O03FF

2.2.1 RN N2

F R 256KEI512K 7R NZCINAFE (FLASH) , FF AR FsdE, TR K/ 2Kbyte, SZ#FTT#

Bry 7EL TR R SRR

SCREAHEINE RS, S NESIINE . S A s

CEAEREFHATIRED

SCRERI P IXE B, 2 W] 7 N3N X, AR Z AN A L5 i Eds (AT AT AR .

2.2.2 BRASRAM

Fr N A2 34 144K 775 [ N B SRAMAIR-SRAM, H.H'R-SRAM ARetention SRAM, K/NR16KFTT . R-
SRAMZ ffRetention, 7EVBAT. Standbytx0 R Al LARFFEHE (AT DABC BN RFFECA R R 5 FHAh TAERR
(RUN/SLEEP/STOPO/ STOP2) #i¥zBRi\frtr; 7 EPWRXTHRetentionid /T4 i FHE .

10/90
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BREAR
2.2.3 IREK RERF BrEHIZR(NVIC)

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

B EHA IINVICHE Sk B AL IR fr) - B o Ak 2
R IA) N i Bt N N A%
EMATINVICE: O

FOVFHH T I S A 3

Kb B G 3 5 e P S 0 B

SRR T R R T e

H SR AL B IRTS

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

2.3 AR W/ S I 8 (EXTI)

AN S R DRI A A ) B B 2N TS RGN 2%, T P AR R W A R o AR R IR 2R 0 T DU ST b U ) A
RFEAF (LT BT B BSGA ), RS b B B MR A A A LR T TR TS SR RS .
EXTIA] DUAS I 21 ik i 55 B /N T I SR APB2 B 80 B B . 22 1897138 A 1/O I B2 21 1641 FMH H 28

2.4 W5 RS

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

AL P9 FHSI Bt BRI % B ONCPURT &P, Bl f5 P Al DU BN A R G2 DI REHSER 815 2448
BN E b R, KRR B, R GUK A shith DI BIHSL, WA AR T AR R, A R AR AR R Y AR T
[, 7E 75 AT DR OGP L L 2 4 0 Hh WA 288 (24— A B B30 FH 1 A0 0% 3% 2 SR AU )

Z AT A T T 0 B AHBIIAR . =i APB(APB2) FIMIL#HAPB(APBL) X 15, . AHB ) = 5% /& 144MHz,
APB2MI i i Se T2MHz,  APBLIF i Al N36MHz. S [ 2-2 (1 B RHAE I .

11/90
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FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
Legend: S | /Z;:fca;grz ————— TRNG_CLK 1M
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler |——————— ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI ADCIMSEL 11/21+++132
USB | 48MHz USB_CLK
Prescaler | —————> to USB interface
/1/1.5/2/3
RNGC prescaler
111213/4/--+132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2/3/4 PLLCLK
1112/-++1256 | ADC1/2/3/4_CLK
ADCPLLPRES[4] ADCL/2/3/4_HCLK
ADC HCLK
prescaler CKMOD(ADC_CTRL3)
1172132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT [ThsE osc SYSCLK | | A8 - lHeik y
0SC_IN 4~32MHz X17..X32 PLLCLK| | 144MHz | | /10015 SAC_CLK ZDS'POI_S'L-E
— MAX _
HSE CRC_CLK  pMa172_cLK
PLLHSEPFI;LELSSRC [ Pgsgfer 36MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APBL1 peripherals
HSE
0SC32_0uT /128 TIM 2/3/4/5/6/7
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1 —— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
e s IRTCSEL Prescaler 72MHz MAX PCLK2 to
APB2 peripheral
20KHz IWDG_CLK 11121418116 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
ETH_MII_TX_CLK []
L ETH_MILTX_CLK
ETH_MII_RX_CLK
MII_RMII_SEL
MAC_SPEED b ETH_MII_LRX_CLK
ETH_RMII_CLK
N2 N A =P %7 N
1. ZHSHENPLLIN B ORI, 5 K 2R GEi Bl H gk $128MHz.
NV b N ST = =] >
2. MfEFHUSBINEENT, D620 A N FHHSERIPLL, CPUMARZE L4212 48MHz, 72MHz, 96MHz5}144MHz.

2.5 BEIER

fEEBhi, A LB BOOTO/L 5| IR EFE G ALE 13 it

B REFNGAEER (FLASH Memory) J& 3l

B RGAEEEE (System Memory) J& 3l

B NAHSRAMIA 5]

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

2.6 LB TR

B Vpp=1.8~3.6V: Vppi| BIAIO5] BN 5EE T #3t H

12/90
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BREAR
B Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPHEFLER /L . VopafllVssalh 14y FlliZERES
VopHVss.

B Vear=1.8~3.6V: 4EHVopltt, ARTC. AMH32kHZYR % 22l 5 £ 27 A7 2afib .
KT ERE IR S B VEAE R, 2 WK 43t T &,

2.7 8L

WA 1 R A7 (POR) Filds B3 52 (37 (PDR) FELES , X #B 70 FRER UA 240 T TARIRES, PRIE RS /E (L i 1.8V
B TAE; 4Vl T35 I RE (Veorpor) I, B8 T HALIRES, WAL H AN 2 AL FE %

2.8 A w2 Fo e A U 3%

WE — A g R I (PVD), & MM Voo/Vooaflt I 5 R{EVevo L, 24 Vool T 845 T R{E Vevo i)
ii%*t&ﬁ T AL BRRR AT LUK HE (S . PVDIIRE TR 2Ll TS o 5T Veorror M Vevo FE S %
2.9 BEAES

FE R T 2 AR R

FigfT/ERUN. SLEEPHEZ: FHEMTIER (MR) TAETIEH#RK

[ FISATAESTOPORE A, FHEEIETT 8 (MR) Ak TAE T 1EH i s (R Th A

B IE{T/ESTOP2. STANDBY#is: FHEWTIEE (MR) KA, &M L4 (BKR) H)A
OHEAEFEHEEATEE (MR) BRIAAT B T/ERE.

2.10 IR ThFERER

N32G457 5517 it SLRF AR FERR

M SLEEP#:{

TESLEEPEIA T, RACPUMREIL, FrASMEAL T TARRE I ITE AL vh Wi/ SR i e BECPU
B STOPO#i=

STOPOKE T3 T-Cortex -MAFF FE BEARIE R, 7E{FESRAMAI 23288 N AN E RSN T, STOPOKL ] LAk
BRI AETHFE. FESTOPORE ST, = HIRI A RER 8h o], BIanPLL. HSI. HSE, F i & a3nrik
i A a1 G WE R (AT Y B

MR T LU i R A B AREXT I 5305 Fr M STOPORE S FIe iR, EXTIfS 51 LU AMB 16N EXTIE 5
(JOAZR) . PVDRIHIH . RTCHMifiE, RTCHl%T. ETH MACK [HETH PHY [#mefif 5t USB I ML i (= 5 o

B STOP2fER

STOP2#5 3 3E T-Cortex -MAFREMERRAS I, BT A% OB 78 B DX Ik B YR A o A« = o R R 15 8% o 1],
HSE/HSI/PLLZ< 1. CPUZf7asffEr, LSE/LSIATHCE TA/E, FrfAGPIOMRE:, AMEIOE HIhAEAREE:. 16K
T R-SRAMEREE, HAMFISRAMAIZF A28 BHRAKG £ . 8471 & w7 25 IR kR o

Ml ] DU AT — P B REXTIRAE 5188 v NSTOP2AE A rhie i, EXTIME 5 7] LR SMB16MEXTIE 5
(/O . PVDHIkH . RTCE BAMEMEE . RTCH%EN. RTCAE. NRSTH 7. IWDGH 7.

B STANDBY#IR

TESTANDBY 1] DAIA Bl A 1 LA TH FER S o PRI o TR 28 8 < P, PLL. HSIFIRCHR % %5 FTHSE
ARG AR B 5G] #EANSTANDBY B )G, ZFAasMNAEE ER, HE&MFARMNEARRE, R-
SRAMT] ¥, ML HE AT TAE.

NRST FHIAMEEAES . IWDGE . WKUPH| I ) — EFHAH . RTCHLEE B RTCHY i 4 m] LA i

-
Ity
-
Ity

13/90
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fhbE s ERENTY L IR BT AL TR 109 IR AR AR
#15: 486-755-86309900 {%#4i: +86-755-86169100

9 : info@nationstech.com BEER: 518057



Nation v:“ www.nationstech.com

BRI
#1152 \STANDBY 1% 3 I it

B VBATHEIZ

FEARAT S5, R EVppis B, #0K B3 AVBATHE R . 7EVBATH T, B TNRST. PAO-WKUP.
PC13 TAMPER. PC14. PC152Z4F, KZE/05] st T = PHARAS

s EVEASTANDBY 220/, RTC. \WDG FIXN B I #0242 1

2.11 EEFESRTE(DMA)

LA RIGHIEFH DMAYE I 25, &/ NDMAIEH 48 L Fr8 V@il , o] L EA G B A s SN B 7s
A28 B ANE B AL 20 DMATS I 38 SZ FFA T2 P X AT B, Bk G0 T Fa 1) 2 A By 20k 28 vl [X 45 R i
iV mata N el s

RNBIEHE L1 EEDMAIG R IZH,  [FINAT DL Bl ok SN EIE . Al 3 o B AN B IE 1)
FERTIK S . ARSI R A B AR bk .

DMAT] DL F FZ 45 SPI. 12C. USART, M2k /id F/3EA 2 25 TIMx, DAC. 12S. SDIO. ADC. DVP,
QSPI.

JE: AN32GAST F A7, LUKK (ETH) BLSIEH — 1T HIDMALE #7311 T4 H5 e 515 i o

2.12 SERFE 8 (RTC)

RTCRE —4LESLa T Eds, WE BN, gt 7= mohae, A i Bh b WA E B b (5
FL2ANET B E D Theg. RTCH@E I VDDE\Vear| LM, 7EVopf BT EFE Voo, M i Vears] 4t
M, HEE A2k U1 . RTCA S R s IR E RS, I MSTANDBY M EERS, A E
fo

RTCHIIRF I Bh oy DLk £ 32, 768KHz AN i kiR i v« IR TN FEAOKHZ RCHRZ 4% B3 s (1) A1 5 st
B2 12870 AT — AN B . 0T IR B R AR S N 3 5, U A AN 32. 768K HZ I £ A g isf
BRE, [FIR NAMERAR SR Bl 22, AT LLIE S — N 256Hz (115 5 X RTCR I Bk AT e . RTCH —
AN 2207 BT A F T I JE I B, BRI 0 NI 8RN 32.768KkHzIN, e 7 A — AN LR K I a) 360 . 53 4h
RTCH LA Rl 2 IR I FEIRAS T e .

2.13 BN B/AETIH
S E N ER PSR B, A MBS AN ACE I 52, B2 T TR BRI RGN R 5
NERELER 1 Rz i g I i I A AN A B R I T g

R 2-1 ERNRINEEHEK

FER 2R TR R AR TR AEH FEHEDMAER | R/ BORE H A H
i, .
TIM1 1~65536.2 [f]
1647 T, st AL 4 5
TIM8 F T HAF B e
TIM2 CHsS -
TIM3 . 1~655362 | . .
16437 MR, " aJ LA 4 WA
TIM4 FIE R HEHL
TIM5 FESR
TIM6 1~655362 |
T|M7 161i WJ: E{]{E%‘A‘%g ﬂu O ?&Lﬁ

2.13.1 EXERER(TIMEFTIMT)

FAE R TIMBMTIM7 %85 —/N164L A BB TS . X2 I g2 AL, AL AR5
H A SE I 5 7T LA FH 5 A 25 SR (A IR TR B 4 o e A0 PA) 0 EL R0 P B DACHF- it i i i Hh ELAZ IXBIDAC

14 /90

UL ALRE 3 Y 22 5] Nations Technologies Inc

Pk ARENTY LR S BT AL X TR 100 SR A AR
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BEREAR
FEAE I AR A EE I REAN T

16f7 A sh B3 E RN iH Ay

16f AT gmFE T o3 40as (o AR Kn] e B 9 1511655362 [A) (AR R AED
fih S DACH] [F] 25 Ha i

£ B E SR = A2 BT/ DMATE 3K

2.13.2 i FH e B3 (TIMX)

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

I8 FH 5 I 2 10 2 BT RE AL A

16 7 [ she 3t et . Carseslim Bt g, R R R
16 FLAT e T ids . (O PAREPTIC & v 1 5] 65536 7] (AT = AH)D
TIM2. TIM3. TIM4 fl TIM5 % % ¥F 4 NliE

WIE TR PWM S, f b, sk iU . IR
U R FA R A A T T IDMA:

&

& il FF

L I VNGBS

& i

A I A EAE i

LA ER SRR, DASEILE I 2% [F] 0 el

WE (GER) gmigdiier: HFaEss T ul gy et it
BRI O T = A AL

B CRER N LB S S

2.13.3 B IEH] I ER(TIMIFITIMS)

PINSL ) = E R &8 (TIMUTIM8) EZH TLL R I6: SHAE T TR IS5 E 5 ko
JEERT A A Y eI 4%

R E I A B TAMATH D RE . SEIXIEAFIR T RE . &M T ALl
el 20 E I s ) S T e RS
B 16 LA EH . CTSE A B B T RSO

&

W16 AL AR A (M RRBOTRCE Y 1 3 65536 X [A] AT RAED
AR E
B TIML % 6 MiEiE, TIM8 &% 6 Milid
B4 EGEE, TRy PWM B, S b, skop B N3k
B0 EERARN AT EI/DMA:
L ISR
& R
15790 BIRLHS ARG 7] Nations Technologics Inc
Ht{,' o DRENTI L IR e By ll.!-c. ‘i-.{‘i‘i%‘- 109 ~,f‘-|:1iii' L ]
Bk +86-755-86309900 1% 5L +36-755-86169100
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BEREAK

L PN E7R

L R

® RIEFTHEA
W SEIXI )y g A 1 FL A
B T TIML, TIMS8, i 1. 2. 3 CRFIIhRE
FE IS SRS T P E I 2
ZAEREERE, LLSEILE I 2 R D B R
TIM1_CC5 A1 TIM8_CC5 Hl T tbisi#siHka

TIM1_CC6 F T OPAMPL £l OPAMP2 [y NiEiE Y]#:; TIM8_CC6 HT- OPAMP3 I OPAMP4
KPS BRI

B R (R a0 H BB AT YUl g e 7
BRSSO T AL

2.13.4 RGiHTE: 2 I 8% (Systick)

AN ER SRR T H TR #AE RS, Wl MRAE R £ s .

BEA Tk
B4R

m EEEIE

WU O A — AN R R S
m G R

2.13.5 B 1M1 € BT 25 (WDG)

KEWAE T TISIE T IHIWDG) I B 1T 1(WWDG), WANE T IR AL 7 5 i 224t I a] ks
PR FH i R
MSrETITH (AWDG)
ST T AT — AN 1247 A B as Al — N3O T 40i2s ,  ER T i MR RCHIR % #s X &y, BV A = I
b g A R AT AR A, T TAEZESTOPORE R, . STOP21H: FISTANDBY 5. IWDG— B s, Wi
ANTE W B ] M) G BR A T IHHEES)  E B T B 00000 F=AE B 47, e Al DU T 76 3 F A
R A T R B AT A R G, BN — A E B e 8 N R SR (e B . 38 I AT DA B
WA ELE R EhE T 1. A AR T FE e i T A .
HOFITH (WWDG)
T VG T V8 5 B A SR WA, b A58 A sl OAN A 30000 1) 32 4 4% 3 i ) 82 PR 3 15 8 163 38 AT P 4 i e
A PR o BB R T B RS B A TO A A8 ORI BB, & 114 FRL B 7R I8 B B AO it TR B AR, &p=4:
—AMCUENL. 7RI A A6 N Z A2 B 2 0T, W SR 747 B J - 28 HE (TR 32 ) 27 A7 2 ) Bl
B, WA= —ANAMCUE AN 1X R Ik 75 B — AN PR AR 8] & 1 Rl il 3 o
T ERE A
B WWDGHAPBLI £ 43451 5 45 21 1) B R 3K 5)
B RN s T R
m KRR

& YRR N T 040, GEA T IS Sh) N e A = AT
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& IR EER R A D AME RS, G TR sh) W A B A
& WREBNTE TV H RV, g B S T OxA0m) 7 AL LY R h W (EWINT), & n] LAY

FH - B H s DU e WWD G R A7

2.14 12Cla kN

ZIBANPSLIRC R &N, EIREEZ EVLThRE, EHITA 12C AL E IR T Wil MPIERFERr . SR
ZMiEEE R A (B FFIMHz), SCRDMAREAE, Al 5SMBus 2.0 . 12CELE 2R &, G
CRCH 1A AN 56« SMBuUS(F 4t % #4526 —System Management Bus) F1PMBus( Y 2 & 2k —Power
Management Bus).

2CHE O R EIhRe IR W R

Z FHLIIRE: AZATHE AT B AT A 1
12CE W& Dhe:

& R

& rAREAE G S,

I2C A\ 4% D fe:

& R FR T HHEAS I

€ 12CH OSCHFTALBRA00, Tk, 707 MBI SRS MBIk e ¥ 6E 77

& {EILAAG I
P ARSI 7 A2/ 100 b bk R FR IR Y 5
SCREAS [F) F 8 TR
& FRiEEE (5100 kHZ);
& P (52400 kHz);
& i+ (FIA1IMHZ)
WREIRE:
& RIE BRI R
& FURIRLHARE,
& 2CRZITHRE,
HHRIR &
AR AR R
b1k A S BN (ACK) R % s
S0 )5 A )RR R B L 2%
AR R B T BRI Y b BT Vs
2/ R 7 A
& 1B T kA I TR
& 1T T AR
A RN b T g
HEBFA P ERIIDMA;

|

L JER JEK JNN J-i
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A HC B RIPEC ({5 2 A R URAS ) R 7 A A 56

RIEAE A PECHH AT ME N 5 — A7 1k i
T8 Ja — M 15 PECHT IR A 56
HeZ¥SMBuUs 2.0

25 msH PR I ZE

10 ms=E ¥ # RFAN BHEY R I (7]

25 ms 5 7 BANI IS R i ]

ity ACKHZ il I BEAHPEC T A= 1 56
SCHRPHBNE 73 ML (ARP)

FZPMBuUS

L JER JER 2R R 4

2.15 AR R PR 2 (USART)

N32G457 2 5=, W T 7T SEATIRO R D, B3 EH F 215 2 Wk %5 (USARTL1. USART2#N
USART3), Fl44NiE 5P U R #%(UART4A. UARTS. UART6. UART7). X7/ DRt 7B i@ (S . SCHFIrDA
SIR ENDECf&Hidm ey 2 AbHE2Rm Eaiat. P X T E B FLINE/ N IIEE .

USART1/ UART6/UART 74% I 115 i % n] 154 5Mbit/#),

USART1. USART2HIUSART3#: [ HA M FCTSHIRTS S 5, FHAISOT816/1 8 it RAL I AZESPIIE
fEhis, BT 8 0 # AT LAE FI DMARELE .

USART - B4 MU0 R -

XN, LG
NRZIR RS

www.nationstech.com

B O 3 A5 1 A ) 34 2. 25Mbit/ 5

DR RRERR ARG, PR g, HI T RS AR, frik4.5Mbits/s

A G RE IR 7K P (8 RO
AT E R, SR IER M 1R AL

LIN = ik [R5 Wi 455 1 68 77 LA S LIN MRS U B A7 T RE 7T, 24USARTHERAC B RLINKT, A2 s 13407 K

TR, A 10/1 147 P4
i R IE I B T D4R T

IRDA SIR ZmhS#s ey, 18 IE T ST RE3/16/47 ) FrEE T 8]

e R BE

=]
¢  FHEERIHRISOT816-3bn i H i I B B AEE Y
2

fi
HEER 2 10.5/11.5M= 1
BALL 2 TS

AT E A FHDMAR 2 220 453815, /ESRAM LR 4 h UDMAZZ b Bt/ K3k 7715

M 1) () R A R BRI AR A R T
s &

B R AR

B RIRGM T
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B R AR

LT e il
B ORIERIRAT
BRI AT
B ORI AR
& iR
& EENR
& iR
*  RIGHNR
B 10 AR S USART H i
CTSHAR
LIN BT A A0
RIEHI T A7
HIK TE R
PSR & A7 25
R B S 2 N 2SN
i HH
i 5%
M R
I 1R
B PRSI, WRHHEANTCED, U N AR
W NERERAR A I (I 2 R A 2R I S bk o 7 AT )

L JBE 2K 2R 2R 2R JER JEE JNR 2R 4

m o RACE
USARTHE USART1 USART2 USART3 UART4 UARTS UART6 UART7
S SR SCHE X X X X X
[ ERIE e SR SCHF X A A A A
ZEAFIEI(DMA) SCEF SR SCFF SCRF SCRF SCRF SCHF
EZSEE St SR SR X X X X X
A2 SR SR X A A A A
HRER S X SCHF A A A ANSFF
PXCT (LA SR SR X X X X X
I'DA S SCHF X X X X X
LIN S SCHF SR SCHF S S S

2.16 BATAMEEEE O (SPI)

LFBASPIE L, AIENIRSEEOE M, SPISIRSHLE B,

SPISCVFE Fr S4B LA AW T A 84707 sGE A5 - ik Cn] ARG B A, IR M e &
FeftIEEI B (SCK) . #EMIERELIZ ERCE T LA €W T2 ME, AR — XA HE 2 w2k
FT R AR, 3R] {3 CRCA SR Y T SIS
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BERERK
SPIZ B FEIhREW T -

3%k 4 W T [H 2064

7 AN 35 = UL ) A 2 P XU B L [ A A

8l 164 fEAin ik

BN

BEEER 5

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

X Sl SMib St ST

F RN T S8 7T LA A B A EATNSSHE B IR ERE K B A 5
I Gt AR P IR Bl P A 7

F YRR AR T, MSBYE i 5 LSBYE i

AT fid A o T ) B RO R ObR S

SPLE AT RS R &

SCREATSEIRAS 1 EEfFCRC

& TERFBIT, CRCH AT LIBEAE A iR G — N7 ik

& TEANUT B ORI 1 B 5 — AN H 3T CRC 25
W AJ R PR SRR R I B R CRCE R AR &

B SCEEDMATDREM R R IE AR R 3 A R R
B B SPI1E136Mbps, SPI2/SPI3#:118Mbps

2.17 AT EHEE D (12S)

12S 2 —FP35| B[R] 20 B AT B FL@E R, O B 8RR AR HE 12882 11 (5 SPI2FISPI3E H) AT LA TAEF 8%
MARS, X2 A DARC B 1607 . 24407 53206 A& 4, 75 AT e B i N\ 5l Ol iE, STREE SR EESR
8kHz#96kHz ., ‘& SZFEVUFP AR AE, BLFE CAHI2ShrifE, MSBFILSBXSF5#riE, LAAPCMARTE.

AR L#E A, oL TARE ERM 2R N . S eAE N E R &, @4 1 1) AR 1 B & 2 AL

(R

12SE: i EZD)Rean T

WA (DU BRI

B REE ERIE

W SAZRMERTRFE T ES, IRAFREI 5 SR AT 4% (BKHZ £ 96k Hz)

B ARG LU L6, 2447 5 324

W EE T A R A 1667 (16667 HE il BR32467.(16 2454327 £ 45 i)
W A GRAR AR (R A)

W NRIEBET B B bR AR 3 O R i H bR AL

W 1607 K A AR SR ROE RN, RSB TE P — AN AR

W RIS
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BEREA
& 1S KRR

& MSB XJ F5hRifE (Ze it 55)

& LSB X FFARAE(A R 55)

€ PCM #5ifE(16 Arid i by K st [R]D 5ias 16 AL ity f oy 32 {0 i i)
B Ry AR R MSBAE S
B ORIEFEE R ADMARE
W R DU B AN S LA, ERLE s 256X FS(Fs N E AR A AR )

2.18 MU£kAh 3% H (QSPI)
S PR QSPI i HURES, T LA ITHE A P A7 2R T A
QSPIHE il # 1 32 BRI T

m ] DU & R Single SPI/Dual SPI/Quard SPI#S. 7ESinglef izl T, SCRFFRAEMISPIEME, AT LA TAELE XL
T XTI

W SPIRHERAEJ5 2URT DA B R Rl A s A A A, 1R B dr ST B B, S8 1 BLalisi sk
B B2 B T B A AT DARC

S HE8-bit. 16-bit. 32-bitfI % 17 il 75 2

HHRURFIFO

S DMAEE(E

SCREFIFOHRINT . B Se P Ib . SRR p b, 508 U il i v
K I# S FF4>36Mbps

FE B A BN AF SRR, R 9T OB B SBIERT B, A28 5 F B Dummylh Br. by
Bt LA BT AR B g L

2.19 ZEHFMAHHE O (SDIO)

G4BT S N S HH 32 H1 (Secure Digital Input and Output), [ FRSDIOFE 1T, SDIO ML I NAHBAME AL 281
AR (MMC). SDAEfiE . SDIOR 4 a4t T ERE

SDIOFHLThEeun -

B ¥ (MultiMediaCard System Specification Version 4.2) , SZHF167(BRIN) ARTAISAI BE S8, ARG R
B EMMCHML

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥ (SD /O Card Specification Version 2.0) , SZHFLAL(BRIA) AL Hicdh #s X
B SDIOH £ g # A] iA48MHz

B SDIOASFFSPLE T =

2.20 ZH[Z; X IF L (CAN)

SCRR2ECANSZ B2, AR INTE2.0AH12.0B(F3h), 3R EEIMbps. ‘& 7] PLEISCR & LA AR IR I AR
WML, 9] DUBESORN & 36 29 FR R A I 4 it

F B
B ECANTHY2.0AH12.0BE Btk
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P HF A A AT IA 1Mbps

SCHREIT [A] fil 2 38 15 Th R

& 3 PRIEHEAE

& OERST AR S R TR A I
& iCSRI% SOF B ZI i )8

el

& 3 JURER) 2 NI FIFO
AR (I RS 2H

H 14k pEss A

PRIRFFFIR

FIFO i t Ab 21 75 AT i

& 0SB SOF A %I fry i [k

FIF 1] fjr 5 388 15 452 2

& ZEEgERAEX

& 16 fiF s T ER 4%

& FTERSE 2 BRI R (AR
(e

L S

* 6 0 o

& RS LA A 1 Bk bk ), (TR e A R

2.21 WA $ 4T E £ (USB)

N32G457 R 5| 7= i Nk — N R S USB I B 24 1511 2%, 15 45 USB 45 (12Mbit/F2) bR, ity i ] BH AR AF

BeE, HAHRMRERTEE.

FEHSEA N i 3 f ) o
USB % g #5 ill 2% 3 BREE U R -

56 USB2.0 453l i & I HE AR
AJECE 1 3] 8 4> USB i A

CRC(T¥ TUARBLI) L B, S [ AN % (NRZ ) Zit it/ fife b A1 AL SH 78

SCRFRE R/ R D vy R P X ML)
XCHF USB e/ i R
T3 s B b ik b A

USB DP {7 54k ECRENHE 15K ERiraBH CREIfHZHD , FEE25%

2.22 BRI A HE O (GPIO)

T Z971NGPIO, 4 N74H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG) , HF£H167 i [
(FEIE104S, GHLILTAS) o BEASGPIOS| JEIES v] LA 3R A B i . (HESRETIRD « fiN GiFaliANTT b4
o N SR AN TR 1, 2 EGPIOS] AR S B BRI E AN L, A O] e 5 ik 5]
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B R BT HABHE AN TIREM 5, FTA FIGPIO S JIEA K itEd Re /).

GPIO = EAF MG R 4N -

W GPIO 3 H BRI AT EAHT AT 73551 e B R A 3

*

*
*
*
*
*
*
i

m A

*

*

*

M-

LETPANSE A

N LR (55 R
WINTH (558D
[EEPEIPN

VAR E ket
A5 2

A N2 H D Re
AR/ P=RERrI it
I/O(GPIO)

www.nationstech.com

S EMNIES G, SRIIGEARITE, K BOOTO Al BOOT1 4+ (BOOTO 1 BOOT1 NN T

B0 5 1O S ARG B SR A A

AR AR E AL, SHIIRERITE, 1O i DRAC B A A, RS, JTAG 51|

B TN Lhel N hs
v JTDI & T Ehiist

v JTCK BT Mt

v JTMS BT EHiist

v NJTRST BT kst

Lk R BN, 5 B0 B0 A A A B R BB 1/O SIR. RT LA DL A X O

s 2

PR AL 152 B BB R T e
AR T/ BT S L ER A AN IR RE T, D T AR AN T AR, i 1 06 2 B e A A

A7 FEER I ) S i 7 A0 2050 i 11 A7 i B 95 77 A e

GPIO #iEMLf, BUENLE RVFHRSS 10 BIEE . UE— o DA EHAT 7808 (LOCK)FESF, £ F—Ik

AL AT, REASRE S e A R B

2.23 BRI/ BFFE #:23(ADC)

TR IR Z AN 1207 4. TMSpS AL R B X LLEAIADC, S RF Frum 4 AR ZE 4040 N, Al 40N AR A1 74N P 38
5, HPADCL R/ EIE, ADC2 Hr13/ M iimiE, ADC3 RIS M /MimiE, ADCAT 13

ANF B

-

ADC T ZAFPEHEA I T :
W CRF1247. 10 £ 847, 6 [y R R AIELE

*

*
L 4
L 4

12bit 73 A T B R A A 4.TMSPS
10bit 73 ### T i e KA H 2 6.1IMSPS
8bit 73 HE N I R A % 7.3MSPS
6bit 73 HE N i R A 2 8.9MSPS
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BEREAR
B ADC I8l 7 o AR, SRAE I B A0 B o it

¢ (AL E AHB_CLK 1EA TAER IR, e nl E 144MHz

& TE PLL /EARFER AR, HmnlE] 80MHz, X RE4M40 1,2,4,6,8,10,12,16,32,32,64,128,256
& WFE AHB_CLK YEJyRFEI i, fmn] 3 80MHz, SCR¢440 1,2,4,6,8,10,12,16,32

& IR R T A Th AR, SR A ZAC E AR IMHzZ

SCREE I ik ADC SRAE

BRI AE I TR NEEA A ORI R ARG 1A R e 7= A i

AR T S 45 A5 5

MIEIE 0 FEIE N (19 H B #i

SCHFE R HE

A AR — S5 2 X 5

SR TEI B P LA 38 T 4 ) i P

TR U 45 R N A 452 A/ R 3 T3

[ 7 A =

WEM, ADCL Al ADC2 414, ADC3 fil ADC4 44

ADC fEHEIR: 1.8V F 3.6V

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

ADC A LUE H] DMA #:4FE,  FLINGHE TE 4% #9147 DMA 3% K7™ A4E

BAUE T IIhRE, T ULER RS R S — 6 . 2 BEEpT I 10 I, 4 L0015 58 T 1
A, R A i

2.24 FF IR FE#23(DAC)

SCFRN B R 2% (DAC), DAC R 120 K v N\« oA HH OB B e e - DACHKLERAT 2/ i 1,
R BB AR PARAF s, 2 DACH LRI AW . DACH LUIEL 51 fif A\ 225 H IS Vrer+ AER
T REHA EE He A R

XA 7 1 R N id TR

P~ DAC #edudt: A —/Miai@iE
A E (¥ 8 ArEk 12 o7 fi

12 s Rl C & 1 A A B 57
[F] 5 5 D e

7R I

[ =y <P

XU DAC JETE A 7 B[R] 5 i

AN IEIE A ] 6 DMA ke

AR A AT 2

i NZ7% ik VREF+

24190
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BERER
2.25 BHBCKEF(OPAMP)

Wk e 2 4N AL IS SBORES , B AMBIOR. WRERBERT AT g fE MUK 48 (PGA) 28 2 Fh TARBL (SR A
A A BB TBOR AN BRI o

FEIBEIT

W SCRFEREER NS

W] DA ST (32 FEORT R G P24 2508 5

C_ IS EE AR TN =B

B OPAMP TAEREA ] LA & Ak
& MO (MBI RE)
€ PGA B, TIgmfEiganiihy 2X. 4X. 8X. 16X. 32X;
& RPEIE

B NEGERN ADC EIE F s SO B e A

2.26 B LB S (COMP)

ERmZ TS, UL s (LEBES T s L 51 21/0 1), WRTBLAE R Ssd &, fE
P76 7T LA S 5k [ 52 i 38 I PWIME H G A5 T R 3T e a4 i«

PO - EE D Re T

B SCRFELEI LA

W PURCE Y A R IE [ 3 SR DA RSN
L Jupviogle;
€ DAC i@iE it

& HNEPAEEERAN GEE 2 ANAEATIE B VREFL. VREF2, T 7 NECEEEILE) |, mfdLT
Vopa 34T 64 22355187

B AR ARRIR A, PIRCE A TCR R (KB TR, B

W PR AT DU ) /O B e AR, Tk

& RFEM

€ OCREF_CLR Fff (T 3& A sz

& RIEFF

BRELSEER T b) o2 SRR Vo3 E A e 1533

COMP1/COMP2, COMP3/COMP4, COMP5/COMP6 1] LA Rl 7 11 Eb 45 2%

R EBRI LU A i, T DO R AR R FR el £ Timerl_OC5. Timer8_OCS5 &7 Faki A
TN LLEAR T LA TR R 77, SCREM SLEEP A5 T et

2.27 BEERER(TS)

IR AR IRAR T AN IR AR R L, 3G 7E1.8V <Vopa< 3.6V Z [ i FEAR AR 1E N Il 4%
FIADCI_INI6H A NGEIE £, 45 % s 1A eyt e e 3 v M
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ERRAK
2.28 LUK (Ethernet)

N32G457 A5 6 — LUK MMACHER, iZHiHL 645 10/100Mbps UK IMAC( Bt vy i #l 4%), R FIDMA
DAL FHR i A 3% 5 B ek g, SCREMNOA ST 122 1) 5 RMIN(E Ak O A 53 ST 122 1) B RS 432 (PHY) 8
2 FIBRAERZ 1, SEE DR A it i A1k S 3. LK RIS HGEE ST IEEE 802.3-2008 41 #EATIEEE 1588-2002F%
LUK 4 1 S 35 DA R AR

W 10/100Mbps # f& s %

TEE MIRMIN #2101

F& CSMA/CD P33 T

54 IEEE 802.3 Jifa 4 0 T4

FEASNTAEN, AT LGB % & B0 B 1K) PAUSE 2 il ot

PAMUA AL, EBhTHE CRC A1 Az w42 il (RIS 78 47

TEFRYCMIRS,  E 2 2R IEFAL/CRC Al 15

AR BE AT e, SCHREIRCK T 16K 715 (ARt

AT T ] B R AT 4R (40~96 Rr, LA 8 fir Ay B B A

SCHREZ il R 1 B R A =

X TR IE RS I AL, IR BIRSZ Y 32 AR B

SCRERGIZ R ) 1EEE 802.1Q VLAN Fr2%

IS AR A AR SE I A% . eSO il 1

Y FE ] RMON/MIB i %4% (RFC2819/RFC2665) 1 17 5 il P4 (1) /¥ 24 Gt 1+

18 MDIO £ [ PHY #4718 AN 3

Rl LAN g inifl AMD ] Magic Packet™ ijii

Sz LK RS 255 (1) 1Pv4 R TCP 88 A (RIS I B8 A 38 23 T g

SCHREXT 1PVA $SARER AN, DA IPv4 BY IPv6 % U 34 1) TCP. UDP B¢ ICMP [FR: 50 A 3E T A 25
MR R T e

B S7EFH IEEE 1588-2002 FRifE g ST LUK M ) 8%, 78RNl g F2iial ik R oin - 64 A7 i s ]

59
B RGBT, FEERIEIMI, THE RN IP BRI E A 2 TCP. UDP &Y ICMP FR: 561
2.29 B O (DVP)

DVP&E AR K MICMOS AL R 11, AT LA 7 s SEILE 7 i BEECRAE oK, JF HBEAREE
AT T CPUFFil.

DVPH: B D REAF LU T -

B AR T

SRR (BB 24MHZ), 4541 CMOS i 3R AL b
HA 8 x 32bit K/ FIFO, FIFO — A& 4 A7y
FFDMA, KERGAFELT CPU FTi

KA UG KN LIN 4 (K
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BEREK
W STRPRREAEN BB R

2.30 EAR RS THH B IT(CRC)

M CRC32MICRC16TIAE, T ILARIKK(CRC) T L IT RARYE [ 7€ 1 A2 il 2 Wil {3 2I{E —CRCIF &R
FEMRZ NI A, 3§ CRCMIBAME I T B Bt A sl A7t (1 — 2. fEEN/IEC 60335-1hniE (3 A
EIHE T R N A A AR AR I T B, CRCTFSE TRl DU T SEmf - AR I 28 44, R S PEREREAN
A BGZER A IR 7 AL B AT B

CRCI) 3= ZEHF I T -

CRC16: SZHFZ Iz X160+ X15+X2+X?0

CRC32: FHFZ Il X32 + X% + X2 + X2 + X164 X124 X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 5| 14~ AHB I 44 H(HCLK)

CRC32 i1-5 S a]: 14~ AHB % & #A(HCLK)

TEHTCARTHE A A E VT e &

32 DMA 7=

2.31 B4 INE 5] 25 (SAC)

PR SRR AT I 51 5, SRR 22 0 ] R 512 o T 5 R o PR 8 i SRk R 4 iR S R BV el AR T A
SN 5 REARR IR 4 I A e S L

A SCRE I SRVE TR

W SCFF DES SR
& 7 DES fl 3DES iz &
& TDES 3 #F 2KEY #1 3KEY 3
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vBAT [ |1 a8 [ ] vop_2
PC13-TAMPER-RTC [_|2 a7 []vss2
PC14-0sC32_IN[_]|3 46 | ]ra13
PC15-0SC32_OUT [_[4 a5 ] P12
PDO-OSC_IN [_] 5 a4 [ ]rann
PD1-0SC_OUT[_|6 43 [ ]rat0

I E LoFP6s a1 [ ] ras
pci[ |9 40 [ ] rce
pc2[_|10 39 [ ] Pcs
pca[ |11 38 [ ] rc7

vssa[_|12 37 [ ] Pce
vDDA [ |13 36 | | PB15

PAO-WKUP [_| 14 35 | | rB14
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VBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [_|
PC15-05C32_0UT [_|
osc_IN[_]
osc_ouT [

NRsT [

pco ]

pc1[]

pc2[]

pca ]

vssa [

vDDA [
PAO-WKUP [_|

PAL[ ]

Pa2 ]

PA3 ]

vss 4[|

Ny

Bl 3-2 N32G457 &% LQFP803| i1

.\
80| |vobD_3
79[ ]vss_3
78] PBO
77| | PBS8

75[_]PB7
74[_]PB6
73[_]PBS
72| | PB4
71[_]PB3
70[_]PD2
69 ]pp1
68| ] PDO
67| ]Pci2
66 | pci1
65 ] Pc10
64| | PALS
63|_|PAl4
62| | vDD_2
61| _]vss_2

76| BOOTO

LQFPS0

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

Pas [ |22
PAs [ |23
PAG [_|24
Pa7 [ |25
pca [ |26
pcs |27
PBO |28
PB1 |29
PB2-B0OT1 [_|30

vbp_4 [ |21

PE7 [ |31
Pes [ |32
PE9 [ |33
PEL0 [_|34
pE11 [ |35
PE12 |36
PE13 [ |37
PB10 [_|38
pB11 |39
vss_ 1[40
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84| |PD3
83| |PD2
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81| _|PDo
8o _]pc12
79[ ]pcit
78| _]Pc10
77| _|Pals
76| _|PAL4

100[ ] vpD_3

P2 |1 75[ ] vpbp_2
Pes[ |2 74[ ] vss 2
CANE 73 ]ne

PEs[ |4 72[ ] Pa13

PEs[ |5 71[ ] Par2

vBAT [ |6 70[ ] a1

PC13-TAMPER-RTC [_|7 69 ] pat0
PC14-05C32_IN[_|8 68 | rag
PC15-05C32_0UT [ ]9 67[ ] ras

vss 5[ |10 66 ] Pco
vob_s [ |11 65 ] Pcs
osc_IN[ |12 64 ] Pc7
osc_ouT[ |13 LQFP100 63| ] pce

NRST[ |14 62| | PD15

pco[ |15 61| | PD14

pci[ |16 60| ] PD13

pe2[ |17 59| ] PD12

pca[ |18 58| ] PD11

vssa[ |19 57[_] Pp10
vRer-[_| 20 56 ] PDO
vRer+ [ |21 55 | Ppg

VDDA [ 22 s4[ ] rB15

PAO_WKUP [ 23 53] ] rB14

PaL[ |24 52| ] rB13

paz[ |25 s1[ ] eB12
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PE2[ |1 96 | vDD_2
PE3[ |2 95 | vss_2
PE4[ |3 94 |pa13
PES[ |4 93| | pa12
PE6[ |5 92| |pan
veaT[ |6 91 | pat0

PC13-TAMPER-RTC[_|7 90| | pag
PC14-05C32_IN[_|8 89| | pas
PC15-05C32_0UT |9 88 | pco

Pro[_|10 87 | pcs
PR |11 86 | pc7
pr2[_|12 85 | pce
Pr3[_|13 84| | vDD_9
Pra_|14 83 ] vss.o
Prs[_|15 82| | re3
vss 5|16 81| ] PG2
voD_sE 17 LQFP128 80 % PG1
osc_IN[_|18 79[ ] Peo
osc_out [_|19 78 | pp1s
NRsT[ |20 77[_] Pp14
rco[ |21 76 | PD13
pc1[ |22 75| pp12
pc2[|23 74| ] voD_8
pca[_|2a 73| ] vss 8
vssa[_|2s 72[ ] eo11
VREF-[_|26 71[_]pp10
VReF+ [ 27 70| ] PDo
vDDA [ |28 69 | Pp8
PAO-WKUP [_|29 68| | PB15
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3|8/18|8 B B | & |sare| EAE
il S K| 0| xp| BLH TN e X
o|lo|lo| o =
Sl1 1|1 PE2 10 | FT | Yes PE2 UART6_TX DVP_HSYNC
2|22 PE3 /0 | FT | Yes PE3 UART6_RX DVP_VSYNC
-l -3 |3 PE4 /0 | FT | Yes PE4 - DVP_PCLK
S PE5 /0 | FT | Yes PE5 - DVP_DO
- |- |5 |s PE6 /0 | FT | Yes PE6 - DVP D1
11366 VBAT s | - VBAT ; -
2 | 4 | 7] 7 |pci3-TAMPER-RTC®| 110 | TC | Yes | PC13® TAMPER-RTC -
3|5 |8 | 8| Pcua-osca2 IN® [0 |TC| Yes | PC14® 0SC32_IN -
46| 9|9 |PCi5-05C32 OUT® |10 | TC | Yes | PC15® 0SC32_OUT -
-l - -0 PFO 110 | FT | Yes PFO ; QSPI_NSS
N I R T PF1 110 | FT | Yes PF1 - QSPI_CLK
T PF2 /0 |TTa| No PF2 ADC12_IN1009) QSPI_100
N I R T PF3 10 | FT | VYes PF3 - QSPI_101
S (g) QSPI_I02
14 PF4 /0 |TTa| No PF4 ADCL_IN5 1503 SOL
11 ] QSPI_I03
15 PF5 /0 | FT | Yes PF5 1503 DA
- | - 1016 VSS 5 s | -] - VSS 5 ; -
N N TR T VDD 5 s | -] - VDD 5 - -
5 | 7 | 12|18 0SC_IN® I [TC| Yes | oSC_IN - -
6 | 8 | 13 | 19 0SC_OUT® o |Tc| No | osc out ; -
7 [ 9 [14]20 NRST o | - | - NRST - -
COMP7_INM
(10) _
8 |10 |15 |21 PCO 110 | TTa| No PCO A'?chlsz—égﬁ DVP D2
— UART6_TX
ADC12_IN7(0)
ETH_MIl_MDC COMP7_INP
9 | 11|16 | 22 PC1 /0 |TTa| No PC1 ETH RMIT MDC UARTERX
12C3_SDA
ADC12_IN81© UART7_TX
101217 |23 PC2 /0 |TTa| No PC2 ETH_MII_TXD2 SPI3_NSS
COMP7_OUT 1253 WS
UART7 RX
SPI3_SCK
ADC12_IN9UO) 1253_CK
11|13 | 18 | 24 PC3 /0 |TTa| No PC3 ETH.MILTX CLK | OPAMFA VINP
OPAMP4_VINP
COMPS5_INP
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19 | 25 VSSA S - - VSSA - -
12 | 14
20 | 26 VREF- S - - VREF- - -
21 | 27 VREF+ S - - VREF+ - -
13 | 15
22 | 28 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADCl_INl(g)
TIM2_CH1_ETR COMP1_INM
14 | 16 | 23 | 29 PAO-WKUP 1/0 |TTa| No PAO TIM5_CH1 SPI3_MISO
TIM8 ETR
ETH_MII_CRS_WKUP
COMP1_OUT
USART2_RTS
ADCl_INZ(Q) COMP1_INP
TIM5_CH2 OPAMP1_VINP
15 |17 | 24 | 30 PA1l 1/0 |TTa| No PA1 TIM2_CH2 OPAMP3_VINP
ETH_MII_RX_CLK SPI3_MOSI
ETH_RMII_REF_CLK 12S3_SD
DVP_HSYNC
USART2_TX
TIM5_CH3
ADC12_IN11(1°) OPAMP1_VINM
16 | 18 | 25 | 31 PA2 1/0 |TTa| No PA2 TIM2_CH3 OPAMP2_VINM
ETH_MII_MDIO COMP3_OUT
ETH_RMII_MDIO
DVP_VSYNC
USART2_RX
A-l—[l)l\élf—l?\ué) OPAMP1_VINM
17 | 19 | 26 | 32 PA3 1/0 |TTa| No PA3 - OPAMP1_VINP
TIM2_CH4 COMPS5_INP
ETH_MII_COL -
DVP_PCLK
18 | 20 | 27 | 33 VSS 4 S - - VSS 4 - -
19 | 21 | 28 | 34 VDD_4 S - - VDD_4 - -
COMP1_INM
SPI1 NSS COMP2_INM
= COMP3_INM
USART2_CK -
DAC OUT1 COMP4_INM
20 1 22 | 29 | 35 PA4 1/0 |TTa| No PA4 = 9 COMP5_INM
ADC2_|N1()
COMP6_INM
DVP_DO -
QSPI _NSS COMP7_INM
- OPAMP4_VINP
12C2_SCL
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COMP1_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT2 COMP5_INM
21 | 23 | 30 | 36 PA5 1/0 |TTa| No PA5 ADCZ_INZ(Q) COMP6_INM
DVP_D1 COMP7_INM
QSPI_SCK OPAMP1_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIM8_BKIN
ADC1_|N3(9)
22 | 24 | 31 | 37 PA6 1/0 |TTa| No PAG6 TIM3_CH1 TIML_BKIN
OPAMP1 VOUT
DVP_D2
QSPI_IO0
COMP2_OUT
SPI1_MOSI
TIM8_CH1N TIM1_CHIN
ADC2_IN4(9) COMP2_INP
TIM3_CH2 OPAMP1_VINP
23 | 25 | 32 | 38 PA7 1/0 |TTa| No PA7 DVP_D3 OPAMP2_VINP
ETH_MII_RX DV COMP6_INM
ETH_RMII_CRS DV COMP2_OUT
QSPI_IO1
ADC2_|N5(9)
DVP_D4 12C3_SCL
ETH_MII_RXDO OPAMP3_VINM
24 | 26 | 33 | 39 PC4 1/0 |TTa| No PC4 ETH RMIT RXDO COMPATINM
QSPI_102 COMP5_INP
UART7_TX
ADCZ_INlZ(m)
ETH_MII_RXD1 12C3_SDA
ETH_RMII_RXD1 OPAMPZ VINP
25 | 27 | 34 | 40 PC5 1/0 |TTa| No PC5 DVP_D5 -
QSPI_IO3
UART7_RX COMP6_INP
COMP4 OUT
(10)
ADGC3_IN12 TIM1_CH2N
TIM3_CH3 =
TIM8_CH2N UART6_TX
26 | 28 | 35 | 41 PBO 1/0 |TTa| No PBO ETH M_II RXD2 OPAMP2_VINP
6VP__D6 COMP3_INP
COMP5_OUT
ADC2_|N3(9) TIM1_CH3N
TIM3_CH4 OPAMP2_VOUT
27 | 29 | 36 | 42 PB1 1/0 |TTa| No PB1 TIM8_CH3N UART6_RX
ETH_MII_RXD3 COMP2_INM
DVP_D7 COMP1_OUT
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DVP_D3
28 | 30 | 37 | 43 PB2 I1/0 |TTa| No | PB2/BOOT1 ADC2_IN13(10) UART4_TX
SPI1_NSS
S - - | 44 VSS_6 S | - - VSS_6 - -
-l -] - |45 VDD_6 S | - - VDD_6 - -
- - - 46 PF12 1/0 | FT | Yes PF12 - DVP_D4
- - - 47 PF13 1/0 | FT | Yes PF13 - DVP_D5
- - - 48 PF14 1/0 | FT | Yes PF14 - DVP_D6
- - - 49 PF15 1/0 | FT | Yes PF15 - DVP_D7
TIM1_ETR
UART4 RX
- (10) —
31 |38 |50 PE7 1/0 |TTa| No PE7 ADC3_IN13 SPI1_SCK
COMP3_INM
TIM1_CHIN
UART5_TX
SDIO_DATO
- (10) —
32 |39 | 51 PES 1/0 |TTa| No PES8 ADC34_IN6 SPI1_MISO
OPAMP2_VINP
COMP2_INM
TIM1_CH1
UARTS5_RX
- (9) —
33 | 40 | 52 PE9 1/0 |TTa| No PE9 ADC3_IN2 SDIO_DAT1
SPI11_MOSI
-] -] - |53 VSS_7 s | - - VSS 7 - -
- | - | - |54 VDD 7 s | - - VDD 7 - -
TIM1_CH2N
SDIO_DAT2
- (10) _
34 | 41 | 55 PE10 1/0 |TTa| No PE10 ADC3 _IN14 SPI2_NSS
12S2_WS
TIM1_CH2
SDIO_DAT3
_ (10) _
35 | 42 | 56 PE11 1/0 |TTa| No PE11 ADC3_IN15 SPI2_SCK
1252 _CK
TIM1_CH3N
- | 36 | 43 | 57 PE12 1/0 |TTa| No PE12 ADC3_IN4® SDIO_CLK
SPI2_MISO
TIM1 _CHS3
SP12_MOSI
- (9) —
37 | 44 | 58 PE13 1/0 |TTa| No PE13 ADC3_IN3 1252_SD
SDIO_CMD
- - 45 | 59 PE14 1/0 |TTa| No PE14 ADC4_IN1(9) TIM1_CH4
- - 46 | 60 PE15 1/0 |TTa| No PE15 ADC4_IN2(9) TIM1_BKIN
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i i I I
TIM2_CH3
12C2_SCL COMP5_INM
USART3_TX OPAMP3_VINM
29 | 38 | 47 | 61 PB10 /0 |TTa| Yes PB10 ETH, MIL RX ER OPAMPA-VINM
COMP3_OUT COMPL_INP
DVP_D4
12C2_SDA TIM2_CH4
USART3_RX OPAMP3_VOUT
30 | 39 | 48 | 62 PB11 1/0 |TTa| No PB11 ETH_MII_TX_EN COMP2_INP
ETH_RMII_TX_EN COMP5_OUT
ADC3_IN1® DVP_D5
31|40 | 49 | 63 VSS_ 1 S - - VSS_ 1 - -
32 | 41|50 |64 VDD _1 s |- | - VDD _1 - -
SPI12_NSS
12S2_ WS
12C2_SMBA
USART3_CK COMP3_INM
33 |42 | 51 | 65 PB12 1/0 |TTa| No PB12 TIM1_BKIN OPAMP4_VOUT
CAN2_RX COMP4_OUT
ETH_MII_TXDO
ETH_RMII_TXDO
ADC4_IN3®
SPI12_SCK
12S2_CK
USART3_CTS
TIM1_CHIN UARTS5_TX
34 | 43 | 52 | 66 PB13 1/0 |TTa| No PB13 CAN2_TX COMP4_INM
ETH_MII_TXD1
ETH_RMII_TXD1
ADC3_IN5®
SPI2_MISO
TIM1_CH2N COMP3_INP
35 | 44 | 53 | 67 PB14 I/0 |TTa| No PB14 USART3_RTS UART5_RX
ADC4_IN4®
SPI2_MOSI
12S2_SD
36 | 45 | 54 | 68 PB15 I/0 |TTa| No PB15 TIM1_CH3N COMP4_INP
ADC4_IN5®
USART3_TX
ETH_MII_RX_DV
ETH_RMII_CRS_DV
OPAMP4_VINM
- (10) —
46 | 55 | 69 PD8 I/0 |TTa| No PD8 ADC4_IN12 SPI3_NSS
1283 WS
CANL RX
COMP6_INM
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LQFP100

LQFP128
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Fail-
safe®

il
(BALJE)

WIERE R TR

NN

HEX

PD9

1/10

TTa

No

PD9

ADC4_IN13(10

USART3_RX
ETH_MII_RXDO
ETH_RMII_RXDO
SPI3_SCK
12S3_CK
CANL_TX
COMP6_INP

71

PD10

110

TTa

No

PD10

ADC34_IN719

USART3_CK
ETH_MII_RXD1
ETH_RMII_RXD1
CAN2_RX
COMP5_INM

72

PD11

110

TTa

No

PD11

ADC34_IN810

USART3_CTS
ETH_MII_RXD2
CAN2_TX
SPI3_MISO

73

VSS_8

VSS_8

74

VDD _8

VDD _8

75

PD12

1/0

TTa

No

PD12

ADC34_IN9(0)

TIM4_CH1
USART3_RTS
ETH_MII_RXD3
SPI3_MOSI
12S3_SD
COMP7_OUT

76

PD13

110

TTa

No

PD13

ADC34_IN1010

TIM4_CH2

77

PD14

110

TTa

No

PD14

ADC34_IN11¢0

TIM4_CH3
12C4_SCL
TIM8_CH1

78

PD15

110

FT

Yes

PD15

TIM4_CH4
12C4_SDA
TIM8_CH2

79

PGO

110

FT

Yes

PGO

UART7_TX

80

PG1

110

FT

Yes

PG1

UART7_RX

81

PG2

110

FT

Yes

PG2

12C2_SCL

82

PG3

110

FT

Yes

PG3

12C2_SDA

83

VSS9

VSS9

84

VDD _9

VDD _9

37 | 51 | 63

85

PC6

110

TC

Yes

PC6

1252_MCK

TIM8_CH1
SDIO_DAT6

12C4_SCL

TIM3_CH1
SPI2_NSS
12S2_WS

USART2_CTS

38 | 52 | 64

86

PC7

110

TC

Yes

PC7

1253_MCK

TIM8_CH2
SDIO_DAT7

12C4_SDA

TIM3_CH2
SPI2_SCK
12S2_CK
USART2_RTS

39 | 53 | 65

87

PC8

110

TC

Yes

PC8

TIM8_CH3
SDIO_DATO

TIM3_CH3
SPI2_MISO
USART2_TX
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BERREAK
ESpS3 > HIERIE A TIRRC
s | 8 | Fail- "
o e} = ©)]
Loiolg|g R | O | x| RUF L HEX
o|lo|lo| o =
TIM3_CH4
SPI2_MOSI
TIM8_CH4 12S2_SD
40 | 54 | 66 | 88 PC9 1/0 |TTa| Yes PC9 SDIO_DAT1 USART2_RX
COMP6_OUT OPAMP3_VINP
OPAMP4_VINM
COMP4_INP
USART1 CK
41 | 55 | 67 | 89 PA8 1/0 | FT | Yes PA8 TIM1_CH1 -
MCO
USART1 TX
42 | 56 | 68 | 90 PA9 1/0 | FT | Yes PA9 TIM1_CH2 12C4_SCL
USART1 RX
43 | 57 | 69 | 91 PA10 1/0 | FT | Yes PA10 TIM1_CH3 12C4_SDA
USART1_CTS
USBDM COMP5_OUT
44 | 58 | 70 | 92 PAl1l 1/0 | FT | Yes PA11 CAN1_RX COMP1_OUT
TIM1 _CH4
USART1_RTS
USBDP COMP6_OUT
45 | 59 | 71 | 93 PA12 1/0 | FT | Yes PA12 CAN1 TX COMP2_OUT
TIM1_ETR
JTMS- PA13
46 | 60 | 72 | 94 PA13 1/0 | FT | Yes SWDIO - UART4_TX
- - |73 - Not connected
47 | 61 | 74 | 95 VSS 2 S - - VSS 2 - -
48 | 62 | 75 | 96 VDD _2 S - - VDD _2 - -
JTCK- PA14
49 | 63 | 76 | 97 PAl14 1/0 | FT | Yes SWCLK - UART4_RX
TIM2_CH1_ETR
PA15
50 | 64 | 77 | 98 PA15 1/0 | FT | Yes JTDI Slggé—'\\/lvsss SPI1_NSS
- USART2_CTS
TIM8 _CH1N
USART3_TX
SPI3_SCK
51 | 65 | 78 | 99 PC10 1/0 |TTa| Yes PC10 SUISOI‘(R)T‘S{'I)'(Z 12S3_ CK
- QSPI_NSS
COMP3_OUT
USART3 RX
UART4_RX SPI3_MISO
52 | 66 | 79 | 100 PC11 1/0 |TTa| Yes PC11 SDIO_DAT3 QSPI_SCK
COMP4_OUT
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BEREAR
ESE:S S &R ATIR®
s | 8 | Fail- "
o © < (©)
T A K| O | xg| B Bk EEX
o|lo|lo| o =
USART3_CK
SPI3_MOSI
53 | 67 | 80 | 101 PC12 o | T | Yes PC12 LSJ'SIROT%L)(( 12S3_SD
- QSPI_IO0
TIM8_CH2N
CAN1 RX
- 68 | 81 | 102 PDO 1/0 | FT | Yes PDO™ - UART4_TX
QSPI_IO1
CAN1_TX
- 69 | 82 |103 PD1 1/0 | FT | Yes PD1™ - UART4_RX
QSPI_IO2
TIM3_ETR Slgéf);_l\\/l\?ss
54 | 70 | 83 | 104 PD2 1/0 | TC | Yes PD2 UART5 RX =
SDIO_CMD QSP1_103
- TIM8_CH3N
- - 84 | 105 PD3 1/0 | FT | Yes PD3 - USART2_CTS
- - 85 | 106 PD4 1/0 | TC | Yes PD4 - USART2_RTS
- - 86 | 107 PD5 1/0 | TC | Yes PD5 - USART2_TX
- - - |108 VSS_10 S - - VSS_10 - -
- |- - T109 VDD_10 s |- - VDD_10 - -
- - 87 | 110 PD6 1/0 | TC | Yes PD6 - USART2_RX
- - 88 [ 111 PD7 1/0 | TC | Yes PD7 - USART2_CK
- - - 1112 PG4 1/0 | FT | Yes PG4 - -
- - - 113 PG5 /0 | FT | Yes PG5 - -
- - - 1114 PG9 1/0 | FT | Yes PG9 - -
- - - 1115 VSS 11 S - - VSS 11 - -
- - - 116 VDD_11 S - - VvDD_11 - -
PB3
TRACESWO
SPI3_SCK TIM2_CH2
55 | 71 | 89 | 117 PB3 1/0 | FT | Yes JTDO 1253_CK SPI1_SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3 _CH1
56 | 72 | 90 | 118 PB4 1/0 | FT | Yes NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8_ETR
12C1_SMBA TIM3 _CH2
SPI3_MOSI SPI1_MOSI
57 | 73 | 91 | 119 PB5 1/0 | FT | Yes PB5 12S3_SD CAN2_RX
ETH_MII_PPS_OUT USART2_RX
ETH_RMII_PPS_OUT TIM1_BKIN
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BRRK
ESE5] s &R R A ThRE®
s | 8 | Fail- "
o [ee) = 3)
318|359 BIATR | 8§ | safe® i;g’;
T A K| O | xg| B Bk EEX
o|lo|lo| o =
USARTL_TX
CAN2_TX
58 | 74 | 92 | 120 PB6 110 |TTa| Yes PB6 T'f,ai—scﬂ-l ETH_MII_PPS_OUT
- ETH_RMII_PPS_OUT
COMP5_OUT
USARTL_RX
59 | 75 | 93 | 121 PB7 110 | TTa| Yes PB7 ITZ|(|\:/|14"SCE|)4A2 ETH_MII_TXD3
. COMP6_OUT
60 | 76 | 94 [ 122 BOOTO I - - BOOTO
TIM4_CH3 'CZACNlis&
61 | 77 | 95 | 123 PB8 110 | TTa| Yes PBS SDIO_DAT4 —
ETH_MIl_TXD3 UARTS_TX
VI COMP1_OUT
12C1_SDA
TIM4_CH4 CAN1_TX
62 | 78 | 96 | 124 PB9 /0 |TTa| Yes PB9 SDIO DATS UARTS, RX
COMP2_OUT
97 | 125 PEO /0 | FT | Yes PEO TIM4_ETR
98 | 126 PE1 110 | FT | Yes PE1
63 | 79 | 99 | 127 VSS_3 s | - - VSS_3
64 | 80 |100|128 VDD _3 s | - - VDD _3

|= #A. O= %, S= #, Hiz= E.
FT: A5V TTa: #2833V, SHHHAS#: TC: 2R3V 1O,
FLELRE R TR T B H 1

PC13, PC14 FAPCL5 7/ BIidid i FFH TR, TS SR N GEGER Y BRI H 7 (BMA) o BILEX =15 ITE M
GG L TFIRAY: (E 5 B R GE L ETRMH 0T, RS0 5 #80pF , =15 Blfain F it s I A GE
I73mA.

5. XLLF G IX K LA T ERGERE T T BIER L, B LE 5] TR ES 1 85 17 X 10 3 1 s 12 i X LE 37 77
A WL RN R ZITR L) o KT UITFERZLAO [T A 1576 152 ENI2GASXX /7 275 T H9 7 75 1 (X FIIBKP
TR T

6. MBI IHIIRERERE B LA BT I ) B (RS BRI B T, AN 7 5 HN32GASK P15 T
B ITRAIO FE AR 2 B 4

7. LQFP6AEIHEL 7] J5 F1 5] 6 755/ 17 Je 2 iA B B 0SC_INAIOSC_OUT Lk il #eA Al LY i i X 1™ 5/ I P DO
FAPDLI)GE, 24/ MPDOAPDLAS, X1 IR G TE A0 158, 1HX/ FLQFP80/100/128 £#/%4¢, 7 7PDOAPDIL /4
BHITHEE T B, IUE R LB T BR RE . 2129015 B 17 ZFEN32GASXX ] 122 FHHI R THAI0 2
FA % A

8.  Fail-safe /75404 KA HIFIANT, AL s A RAFETGA - THEA ST MITT-FEHE W LA —E kS
FFHFEEIRHIHZR

9. XWIIHIADCEE R E, AR R 5. 14MSPS(12Bit) -
10. X AZHIADC @y (B E e, 5L AR B R 4.23MSPS(12Bit) -
s ZEFHG 7] S bR BEHIADCL2_INX, ZEniX 17/ B AT EUZADCL_INXZZADC2_INX. #/417: ADC12_IN9ZE7vix 1> 5/ [l

M 0w npoE
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BERRAK
LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

[T, 7] 5 R AR B FIADC34_INX, 2757 ] BULEADC3_INXZGADCA_INX.
KEHHT T HIPAO X IR T FEH HITIM2_CHL_ETR , A {BT B iZ 2155 A5TIM2_TIL Z(TIM2_ETR. /F#E, PALSXIA/HY
HWH ST LGEHTE FTIM2_CH1_ETR, A G H/FHIE X
FEAFTHIG7 1T, 75 ZH 0 f KL 5 #2236V
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BRI

4 S

4.1 MR

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

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

TEAEANFENE T 7 HOVE AR P AL 22 A VP A SRR T S AR SIS, R AreEra 2 BT
%g;&%ﬁﬁﬁ%%miJ%$ﬁ%k@%ﬁﬁﬁ$%ﬁﬁvWﬁ?ﬁﬁﬁmmzﬁmﬁ@ﬁﬁﬂ%ﬁﬁ)
4.1.2 BLRIEE

AR DI, RO T Ta=25 THIVop=3.3V. XEHHE R MR, OUH T 18 5
4.1.3 HLAI 25

BRAERS TN, XU R SR, DU T P R S

4.1.4 FERBEE

&5 SE &t~ TE 4-14,
B 4-1 Bl HEREKL

— MCU

30pF —

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

4.1.6 TR

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

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

Bl 4-4 BFHFANEG R

I BAT VBAT

U

1
L

loo Voo

O
l

L

VDDA

4.2 3T BB

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

£ 41 BERH
s R B/ME BAE L:N v
Vop- Vss A1 3 A4k F A (B B Vopa T Vop) @ -0.3 4.0
Vv TESV R Z 5] R\ H RS Vss-0.3 55 \
i 6 FE 51 _E RN FLE® Vss-0.3 Voo + 0.3
| AVopx | ASTEASE F 5| B2 ) 1 FE T 22 - 50 iy
| Vssx- Vss| ANTE 5| B2 a) ) 22 - 50
VEspHEM) ESD& H A H s (N (A 28 W 4.3.117%
1. FrE R HEYE(Vop, Vooa) FlHh(Vss, Vssa) 51 B iG22I /MBS R VA Bl A It R g0 k.
2. VinANEHEKE, BRiESER 4-2,
3. H45VEZS| NS5V, Voo MREMKT2.25V,
F 4-2 HGiRE
5 £ RRXED By
lvoo 2235V D0/ oo HL U5 F i LU (L% FEL U O 100
s 2255tV ssHL 2 1 55 1L G L L ) O 100
| FERR VORI ) 31 AL 6 8 12 A
© AL VORI 51 51 _E f% th oL 3 12
NRST5| JHIFIEN B -5/0
lingping @ ~ N
FoAd 51N R IR 45

1. A RIHTE(Vop, Vooa)FIHL(Vss, Vssa)5| A ZR R 47 B 2 40T fo 4 TE B R Bt i R 45 1
2. HViNSVoolf, B —NIERTEANER; HVINKVssh, B —NRFTEANBT. hneiny SN ES HEKE, BEFESER
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BERRAK
4-1,
3. RIENERS TSR . W554.3.2371.
4, REBKHIRE, RYFVoork KRR N0.1Vop.
x 4-3 BERHE
i Eiiipray g HAhr
Tste fiti AE I FE -40~+125 T
T KGR 125 C
4.3 TAE&AMF
4.3.1 BHALTIEXRMA
R 44 BRATLEXHG
i B %M w/ME BXE BAr
fHeLk W R AHBHT £h 412 - 0 144
focLka N EBAPBLE & 455 0 36 MHz
focLko N APB2H Bl A % 0 72
VoD PRt TAE R - 1.8 36 Vv
Vopa FE 3 TAF L W5 VopWA A 1.8 3.6 \Y/
Veat iRy TR R - 1.8 3.6 \Y
Ta TR (R ERR 57) Ja BIAT -40 105 C
L SR Ja BIAT -40 125 C
1. #UUE AR A EIE N Voo M Vooaflt B, 75 L AT IE S #/EIHIE], Voo M VopaZ [l % 7oA 300mV 1 £ 7 .
4.3.2 e B BB B TAESR
TRPSHAISERKIER 4-45) B SR T IERE H
£ 4-5 LR R B TESMS
e B %M B/ME BAME BAr
¢ Voo b FH#E R FEL Y5 HEL S O T 21 81 VoD 20 © SV
Vo0 oo TR Hh 05 A ool 1 510 80 ® i
4.3.3 WERE AL AN RIS B R
TRASHEPISHRKIER 4470 H PSR E T AVoo it iR FIAEH .
47790 HELEZ ARRR £ fT T 22 5] Nations Technologies Inc

fh b«

3 I TINER S A E
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] 23 %4 w/ME HARUE BAE Bpr
PRS[2:0]=000 (_EF+%) 2.09 2.18 227 \Y
PRS[2:0]=000 (K F41Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_E.7+#%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 ('K &%) 2.09 2.18 2.27 \Y
PRS[2:0]=010 (_E.7+#%) 2.28 2.38 2.48 \Y
PRS[2:0]=010 ("N F&#) 2.19 2.28 2.37 Vv
‘ PRS[2:0]=011 (_-F+¥%) 2.38 2.48 2.58 V
AR ISR o R e 512011 (R e 228 238 2.48 Vv
P (PWR_CTRL 5
HIMSB40) PRS[2:0]=100 (_LFH%) 2.47 2.58 2.69 \Y
PRS[2:0]=100 ('K &%) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_ETHiE) 2.57 2.68 2.79 \
PRS[2:0]=101 (T F&#%) 2.47 2.58 2.69 \Y;
PRS[2:0]=110 (_LFHi) 2.66 2.78 2.9 \
PRS[2:0]=110 ('F F&¥) 2.56 2.68 2.8 \
PRS[2:0]=111 (_LFH#Y) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (' F&¥Y) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_LF+iH) 1.7 1.78 1.85 \
PRS[2:0]=000 (T &) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_E7Hi) 1.8 1.88 1.96 Vv
PRS[2:0]=001 (F F&¥) 1.7 1.78 1.85 \
PRS[2:0]=010 (_L-7H%) 1.9 1.98 2.06 \Y
PRS[2:0]=010 ("N F#¥H) 1.8 1.88 1.96 \
‘ } PRS[2:0]=011 (_EFHi) 2 2.08 2.16 \
PIAE LI o E?ﬁ PRS[2:0]=011 ( F F&¥Y) 1.9 1.98 2,06 v
;ﬁ;%ij;(PWR—CTRL i PRS[2:0]=100 (- FHift) 3.15 3.28 3.41 v
PRS[2:0]=100 (T F&Y) 3.05 3.18 3.31 \Y/
PRS[2:0]=101 (_LFH1Y) 3.24 3.38 3.52 \Y
PRS[2:0]=101 ('K F&#Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_EFHi) 3.34 3.48 3.62 \
PRS[2:0]=110 (T~ &) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFHi) 3.44 3.58 3.72 \
PRS[2:0]=111 (' F&#Y) 3.34 3.48 3.62 \Y
VpyDhyst® PVDIR - - 100 - mv
Veor VDD |-/ FL A7 I - - 1.64/1.62 - \
1
Trsrrempo® AT RFEE (8] - - 0.8 4 ms
1. HEIHHRE, ANEAEF IR,
434 HENSERE
TP BRI 4-45] H EFRE0RFE AV oot dUE R IR .
R 47 NERNSHREE
il S - dis B/ME HRME A Bhr
VREFINT NEZSHREE -40°C< Ta< +105C 1.164 1.20 1.236 \Y
R fva
1. SRR ISR (] 2l B A i 2 IR RS 2
2. HWIHRIE, AEAEFHIER,
48190 UL ALRE 3 Y 22 5] Nations Technologies Inc
Pk s ERENTY L T e BT AL TR 100 SR EEAR AR
Hih: +86-755-86309900 {%4: +86-755-86169100
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BREAR
4.3.5 ft e BRI

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

L AR RO B U, VEILIE 4-4.

AT I AT IS AT R B I FL T AR B, ER R BT — BRI AR .
4.3.5.1 B KHIRIEFE

ek FRy (e I P S

BT MIOS HE A FA AR, FHiERR— A EAS T L
BT RSN T ORPPRAS, BRARERRI 3 .

W AR A R Il B ) 1 8 2 BT 8 18 AT 1) SR PR (0~32MHZ I OS5 45 A 1, 32~64MHz I 1445

www.nationstech.com

Voo Vss(TG %) -

#5 J5 41, 64~96 MHzIN} 9242545 FH 1, 96~128MHz I A3/ 45 8 1], 128~144MHzI! A 254% ).
B R TURINRETT S (PR IXASSECLTAE BB RS R I i ).
B CYFFEAMEI: feoike = frowk/4s fecike = frolk/2.
B Vpp=3.63V, HEGEEST105C.
R 48K 49 A HINSEL, RAKIER 4-45 HRERE R FIVoo it B R R I .
R 4-8 BITEXTHRBRRBRERE, BIELERBIAITNEFHET

1)
) 5% Py ook Tfffiuc i
. 144MHz 32
:
o BATEIR R He B 36MHz 11 A
o e 72MHz 9.7
ST A e 27
1 AV, AR AR
2. HfucLk>8MHz i i FPLL
£ 49 BIRER THRAKRREEE
(1)
we % P ok f:ﬂl{ioc i
| R g | SRR 36MHz 10 -
oo FLIE N ) 144MHz 9.2
SR 5@, o >
S VAT 41 VR >

1 HEETEEEL, AR Rk,
2. HfucLk>8MHzH 3 FIPLL.
4.3.5.2 LY ¥ BLIR T B
MCUAL T Tk 5 T

B A RO5 AL T AR, IR R RS HAF E—VopEVss(L 11 #) -

B AR TR FARES, BRARR G .

W RAAAE AR U7 10 B ) 8 5 2 B RE S AT H B DUIIES (0~32MHZ I A0 47 A 1, 32~64MHzIR 1446
R, 64~96 MHzI A2/ N545 1, 96~128MHz 3425647 1, 128~144MHzI AN~ S5E45 & 1) o
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BEREA
B ORERE AVt LR SRS TR 4-4.

B FEATIIIHEE I JE (P : NS HOL I B BT BRI BTk E ). M IMEE s feoika=
fheLk/4s Troike = Thewk/2, fapccik = freLka/4o

R 410 BATEAT KRB ERERE, FORAEABMNAHFlashH@1T

HWRIEW

= 2 %14 freLk TERERTA A XEPA  |BAL

O iy

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

oo BATHLUT 4 36MHz 9.3 5.3
BRI AT FRIEPIRC s as), e (20 = 12! A

AHBTR 47 LA AR A 2R 36MHz 3.8 39

1. BAYERTETA=25C. Voo=3.3VH X33,
2. FABERIE I ADC R IIARAMG 0.8mA BRI AE. TER BT, X0 HER RAEI R ADC(%E ADC_CTRL2
PFAFEEI ON L) A 2181,

3. ANEEAETASMHZ, Hfuck>8MHziY JE FIPLL.
R 4-11 EEIRAT 3L 3 s VE R

HRIFO

s 2 %4 frek {ERERTE XHEE B

HME@ Vi

144MHz 25.3 8
HNERIN 4 @) 72MHz 13.9 5.3 mA

oo R A 5 T Pk 36MHz 8 3.6
R AT T B HIRC JR 3 AE(HSY), (A L2ae 242 = -

AHBTI3 451 LA YA AT R 36MHz 72 2

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

2. WAERLE I ADCE NI I0.8MAH R #E . N HIABE R, X4 B R A £ IF)H ADC(# EADC_CTRL2 #F
1722 ONAL) I A2 18 T

3. AR N8MHZ,  Hfuck>8MHzI 5 FIPLL.

4.35.3 R IIFEBK EHRIHFE

MCU4LT 31 %A+«
B A RVO5 IEAL T AR, IR R RS EAF E——VopEVss(L113K) -
B A RANEEAL T G PPIRAS,  BRAERR AU B o
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BERREK
F 4-12 SHRAHUER T iSRSk B4
RAUEO Bpr
il BH kil Ta=25C Ta=105C
VARSI T2 T BE, R R 200 1 #FRC
5 5 48R0 AR % b T PR A (B J 300 1200
STOPO #= SLE T IH)
(48 7 Fh 97 Vi S T ShREAR A, R o o P
RCHR % 401 7 R 3% 4 b T 5 PR A5 (0% 150 800
ST 1)
N SRR B TS, RTCIZAT, R-SRAM
Ioo ggg%@ﬁ?m (ks VO (s, Mr ] Tk T 10 100
8 K FIRAS N
{3 4 BBRCHR 1 2 R | 1A T I 2 20 H
R
STANDBY ## {3H N IBRCIR F 2 Ab T I B IRAS, ML E 29 40
R TR | A TR A '
1% N FERCHR ) 22 A~ B | 1AL T2 ] ) 25
WA, RIS RARTC & TXHRA '
B I
Ipp_vBaT (VBAT) Miflt | IREHRFGARFRTCA T I E RS 2 15
R H

1 AT, AEER R,

4.3.6 SR AT SR AR

4.3.6.1 SMERRERT SR (HSED

T R S ORI SRS, PRBLEE A R R A AR 4-4I 41
R 4-13 FIESNEE R BBt (BypasstE )

il el %14 B/ME HARUE B YA
frse_ext FH 4R A @ 4 8 32 MHz
VhseH OSC_IN%¥i N\ 5| iy H P B R 0.8Vop - Vop
VHsEL OSC_IN%i A\ 5 JHME #L~F 1 ) Vss - 0.3Vop v
tw(HsE) OSC_IN = BAK [ (A O 16

ns
:;::zz OSC_IN_EFFa8 F e fhi i) - - 20
Cingrise) OSC_IN A H1® - - 5 - pF
DuCymse) | G5k - 45 - 55 %
I OSC_IN%¥i N\ B Vss<ViNn<Vbp - - H pA

1 HHRE, AFEE Pk,
4.3.6.2 SRR $HIR (LSE)D
FERPE R RS ER A —MRE RSN BRI, AR A R A AR 4-4R0 5.
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BEREK
£ 4-14 [LFESNHH P B8R (By passtER)

5 BH b s ®/ME HARUE BXE Bpr
fise e JHF 1 g e ) 0 32.768 1000 KHz
Visen OSC32_INfir N 5| i s L~ L 0.7Voo - VoD \%
ViseL OSC32_INFi N\ 5| IS H~F H - Vss - 200 mv
tw(LSE) OSC32_IN =B [R] @ 450 s
trseyticse) OSC32_IN_F T+ F B[ )@ - - 50
DuCyse) i 2 E - 30 - 70 %
I OSC32_INir NI HELi Vss<VIN<VDp - - H pA

1 HBOHRIE, AEA .
B 4-5 SRR SHIRKIST P B

v, . .
HSEH  good
Vst 10% /
t
trHse)— tinse) tw(rse) tw(Hse)
Thse
|
frise_ext ’J_O‘SC_IN @ )
external clock source
ML L X
B 4-6 SMEREE SRR T B
Visen  90%
Visee 10% J -
t
trLse) tise) twiLsg) twiLsg)
Tise

; | ) I
external clock source fLSE_ext 0SC32_IN
I

A5 —A A W B T R AR A B R S R I

e SR AR Bk (HSE) T LA FH — 1> 4~32MHZ ) il A/ B B VIR 2 K R 1R 357 57 A o AR v ey R 455 B 2
SRR AP A SR AN TR, ISR SRRV RIS IR . RN, IR AR AN B A 20
ST e SRR s 0 5, DA N R R EORIR SN AOARE IR T A7 R R RAS O PR S J (R .
Feo FEREAR), VEWWAHBLAOA ) Ri. (I BLER 2 A A A IRl A FRAT T8 5 U R eVt A IR
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BRRAK
R 4-15 HSE 4~32MHzIR % 2845100

#s e A BME | BBE | ZKE Az
fosc In PR35 A A - 4 8 32 MHz
Re S LR - - 160 - kQ

Vop=3.3V, Vin=V

iz HSEBKZ) i it SODPDFﬁ ® e - 13 mA
gm PRV a1 5 JA B 10 mA/V
tsu(nse)® JaShEFTE] (8MERA) Voose: a5 1 - 3 ms

1 R MR PE S M W A PR B RS IS R 45

2. HBOFRE, AEA

i

3. tsurse)e A IS E], S ANERPFAEREHSETT 4RI R, B 19 2IA2E FI8MHZHR S X BN ] o IXANHUE A AE — DM ARAER i A 1
PRt LIERATE], e AR A I A R T AR AR

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

Resonator with
integrated capacitor

,___I_CLL___I lOSC_IN
|
| ! J. : 8MHz <R
I | Resonstor S
I -
—_— e e — =
= s Re® | OSC_OUT

Gain
control

ot

f

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

R A ER IS B (LSE) 1] DA F —4~32.768KHz ) St AR /M BV IR s A IR 2 = A2 o AT R BT 105 B 2
T N RPH AN AR, W SR AR E VS 1S B R E B FER R, VRS AN 57 3 H AR DA 2
JRPT M AR R IR B, LR 2 SRR B IO ). A7 56 S AR B I A SRR B
B KEELE), TEEHAHRIBAEET R . (X EER R SRR IR A R FRATTE U 1) TR A R)
JEE: X TCURCL, B NIEH ENE EHTEN 258, H N 5B REhe R B i 7. A CLuAIC LA
HAZE . dg R R i LIC L AIC o 9 B 172 545 Hi 12 2 9 240 »

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

B,

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

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

1 B RIE, AEAEF .

2. tsuwse) R E BT IE], MWK RELSET IR, B A5 2T 5E 32,768 KHZR 37 X BEI 1] o 1X N A& 7E — DN FRUER dib
RIERES LS R], e nT RE DA A i AN R T AR B K
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BEREK
Bl 4-8 {3 FH32.768KHz &k F S BRI O @
MCU
Low-power
Control Amp
Re
VW
IN 4 Lout
L ]
{0t
Xtal
CLl - CLZ

|
-

1. B HLSERRER .
2. CATRIESE TARRRE M, SR TAERS, FHA0E A LR .
4.3.7 RIS
T4 A S O TR SR A R A A R 4-4R0 AR B AR 5
4.3.7.1 FIEANFB(HSI)RCHR % 2%
R 4-17 HSITRGZ 2 1EO@

e il %M BAME | HBME | BKfE | B
fhisi i VDD=3.3V, Ta=25C, K5 | 7.92¢) 8 8.08® | MHz
DuCy msi, | =t - 45 - 55 %
ACChsi HSIHR % 2 (iR E® ¥Efjfd§1/65°c -2.5 2.5 %
tsugHst) HSIHE % 2% )8 Bl i [a] - j _ 5 s
Iop(Hsi) HSIHR % 75 DI FE - _ 40 _ uA

Vob =3.3V, Ta=-40~105C, BRAEF5HIUEA.

BT RIE, ASEEAE = Frillit

AEFERHERS BE, RAOFEIRIERE N o AR B SRR A 2V FE £ +1.5%

B 25 LR R R R, Bk AR IR, AE A= AT IR
3.7.2 fREANIB(LSI)RCIRF 28

5B w N e

£ 4-18 LSRR A 4FHEO

i 25 %1% B/ME HEME | BKME | B
25°C f:H#E, VDD =3.3V 38 40 42 KHz
fLSI@ i H AR VDD =1.8V ~3.6V, 30 20
Ta = -40~105C 60 KHz
tsuwsn @ | LSHRY 2% 58 shisf [R) - - 40 80 us
loowsy @ | LSRG 25 ThE - - 0.1 - HA

1. Vop=3.3V, Ta=-40~105C, BRIE4FHIVEEL.
2. HETHRIE, ATEAEFEHI.

4.3.8 MARTHFEAR 3 e R FH) B 6]

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

Ny

B STOPO. STOP2E{STANDBY#E=: Wi Z2RCIRY £
W SLEEPHEZC: BJRyR 23t NSLEEPA: I BT FH B
B [P 8] A2 A A B AL R P & 3R 4-410 2R 21531

2R 4-19 (K ThFEH BRI [R]

www.nationstech.com

#s B HAE BAr
tWUSLEEP(l) M SLEEP#: it 480 ns
M.STOPOME B (1 J& 45 4b T 18 47452 30) 20
1
twustoro NSTOPOREE (8 I 23 A S IFERE ) 22
twustopa™ MSTOP21: figt 40 Hs
twusroey” MSTANDBY W: i 100
1. WM A A B S Aa B P AR PR — K R 4
4.3.9 PLL4SM:
X 4-209 H SO AT PR B IR R AL e B R AT & 2 4-A SR8 3]
£ 4-20 PLLASM:
HfE
> .
5 SH ME | Rl | mRE0 | T
‘ PLLEI A 4@ 4 8.0 32 MHz
RN TP L NI B 5 28 L 40 - 60 %
oL our | PLLAE A5 i i 32 - 144 MHz
tLock PLL Ready 18/R15 5% i [A] - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. 700 pA
1. HZEAETEEE, AEAFIER,
2. HWEERMEHIEFGIMAEL MR IEPLLI K 2R 15 oL ourdh T RRFTERIA -
4.3.10 FLASH- g B8 44
BRAEFEM UL, PR ESHURTETA = -40~105°C A3 5
R 4-21 N
i Eal %MF B/MEO | HERMEO BAEY HAL
tprog 32457 1) g FE IS 1] Ta =-40~105C - 112 225 us
(2
tERASE ﬁ(ZK?%)?’%@HﬂL ]‘Eﬂ Ta =-40~105 C - 2 20 ms
100
twe B Py PR BRI ] Ta=-40~105C; - . 100 ms
BN, fuok=144MHz, 3%
IR, Vop=3.3V - - 3.62 mA
R, fuck=144MHz,
oo e L Vop=3.3V - - 6.5 mA
B, frolk=144MHz,
Vpp=3.3V - - 4.5 mA
FHEA/FHL, Vop=3.3~3.6V - - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y
1. HBEHRIE, AEA RN,
2. S RECNI0KI A= ]
3. S IRECNL100KTI A7 23 8]
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BREAR
R 4-22 WIERGFHAEIEATHIR
s S %14 B/MEO AL
Ta = -40~105T(E % HT): 10
Flash% & 256KB
e Ta = -40~105 TR 4 NT): \
Newo A (e RS UCH) Flash7: 8 Jy512KB, Ftrh §iT256KB I 774k 2 ] 10 Tk
Ta = -40~105 TR 4 NT): 100
Flash7¥ 2 A512KB, H 1 J5256KBI1) 17t 25 (8]
trer BRI A7 IR Ta=85<TH 20 S

1 HZGEWEREE, AL PNk,

4.3.11 ZE%F B K AE (FR S BUR )

FT AR EMRESD, LU), AR E R TTE, R R dh A7 om FE I DAk & & i B AR T T
PERE .

BB (ESD)
F RSO (— AN IE I R 88 i 1T B — D8 J — A 5 B ik ) it n 21 B8 5 s R B A 51
£ 4-23 ESDZXT B AME

%5 2 %4 it BXED By
o . Ta=+25 T,
Vesope | B HUE (AR % 4-MIL-STD-883K Method 3015.9|  3A 4000 v
N . - Ta=+25 T,
Vespepwy | B (72 L0 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HZEEHEEE, AEAEFNER,
AR

T VR ERE, WIS BT 2 AN RS A B
B ONEANRIES L AR MR A

B ERNEA L F AT E V05 N A
AT A JEDECTSESE i it B A Bib v o

£ 4-24 BEHRM

s S #1 KA B/MED
LU ksl Ta=+25 T, fF&JEDECT8E Il 25A | #100mA, 1.5*VDDMAX

1. EERFE TR
4.3.12 1/O3% K 444

I PR\ gt R
BRARREA U, N RIS ER LR 4406 FIES 2. Jra B1/O0% I #23 FCMOSHITTL.
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BERRAK
+ 4-25 1/OEESYS 1

/s i A B/ME HRE O HAhr

Vi | BIANERESEEE TTL #0 Vss - 0.8

Vih | WIS HFHEE 2 - Vbp Vv

Vie | BIANEHSFHE CMOS 211 Vss - 0.35 Voo

Vi | BAEHBFHE 0.65 Vop - VoD
Vpp=3.3V 200 - -

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

likg i\ L) x:;;:'\él)ag%r?/liTD:VDD(s) -1 i ! HA
Vop=3.3V,VIN= Vss 75 - 220

Reu | 59 EH 282 H® Vpp =2.5V, Vin = Vss 95 - 310 kQ
Vbop = 1.8V, VIn = Vss 135 - 500
Vop=3.3V,Vin= Vbp 75 - 235

Reo | 59 NH 22 fH® Vop = 2.5V, Vin = Vbp 85 - 315 kQ
Vb = 1.8V, Vin = Vb 120 - 495

Cio | /O 5 HZ - - 5 - pF

A o R 2T o B SRR T L R . RS IR, AR RN,

%/5100mV.

W RAEAR QS 5] A S e B R AR, U FL IR RT g v T KB
EHEANR R AR BT A — AN AT R IPMOS/NMOS SEE .
Veap fETE 10 & I .

Fﬁﬁl/olﬂﬁD%IKECMO%HTTL%%(Tﬁawﬁ%ﬁ) EATHRES IE T 2™ HFICMOS L Z B TTLS 4
® X TVIH:
-t VDDA T[1.8V~3.08V]: {# HCMOSH PEH A& TTL.
IR VDDZ A T[3.08V~3.60V]; {4 FH TTLER(E £S5 CMOS.
® X TVIL:
-INRVDDAEN T [1.8V~2.28V]: # FHTTLEHH M 5 CMOS.
-t VDDA T[2.28V~3.60V]; i FHCMOSHF MBS TTL.
S B OBl B

GPIOGHE F i N/ o ) a] LA Wi sl H 22 38 +/-12mA R . 76 F0 7 A o, 1VOSEI 0 B 26 ZUARIF B 51 e,
TRANER LT 4. 275 25 HA R 4 %) B KA e A

B A 1/Ou I M Vop B 3REH B L AT, I EMCUTEVop b 3R B KB 4T L, AN BRI 46 %6} i K AE
fEIvop(F& 4-2).

B T /O U I M Vss Eiit B 1 ELIRL AT, N EMCUZEVss B3 H IR KIS AT B,  ASREFR I 465 i
KEEE Ivss(R 4-2).

S R

BRARdsml i i, R 4-27% IS B0 FIIA IR B A Vo it L L R FF & 38 4414 H N ESS]. FTa 11110
Uit 1B 2 2 CMOSAITTLHY

I N
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- lon®, loL®, lon®, loL®, lon®, lo.®, \
2
WEHA VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 25 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 11 75 75 mA
1. B&HEEE, ASEAFFER,
*® 4-27 Bl R
iinea S &M B/ME BAE L::¥ive
Vop =33V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss .
Vop=25V
[N o P )
Vou I lo,= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop =18V, *
loL=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
\Y;
Vpop=3.3V, 2 40 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob=25V
@ A 11 2T S ) 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vop =18V, *
lon= -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8"Voo Voo

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

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

i N AZ TR AR ) 58 ORI e B 4-9F13R 4-2845 1 .
BrAEREAI I, R 4-28%H IS B ISR EE AL B AR 4400542153,
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BERRAK
R 4-28 NFH A TRFE
DS_CFGy | PMODEy[1:0] o .
S e e | BH 5t BME | BOCE | A
CL=5pF,Vbp=3.3V - 75
fmax(lo)out Egij(iﬁ$(z) CL:5PF,VDD:2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyout i HH S B CL=5pF,Vpp=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin S N SERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(10)out I RKAH@ CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vpp=3.3V - 3.5
1 (4mA) taoyout i H A CL=10pF,Vop=2.5V - 45
CL=10pF,Vopo=1.8V - 6.74 s
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(lo)out E‘ij{iﬁg(z) CLZZODF,VDD:2.5V - 75 MHz
CL=20pF Vpp=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tioyout At SR CL=20pF,Vpbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin LIPS TN input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmaxoyour | B¢ KAMHE@ C.=30pF Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) taoyout i Y A B CL=3pF,Vop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin N SE R input characteristics at 1.8V and 2.5V - 2
are derated

LR

1/ 1 3R sh ¢ 7171 LLEIE DS_CFGyMPMODEY[1:0]FL & . 2 WL.N32G45x & 51| F ' FMt Hh A S GP 10w [ it B 25 47 85 11

2. BRIIRAE 4-9% Lo
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BEREAR
Bl 4-9 % N 3T RAR I L

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 ><7D5§5"D Input 50% VDD

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

NRST 5| il AIKEE HICMOS T Z, WEREEK— M ABEWTIT I LRI, Reu(Z L3R 4-29). BRARRFHIUEH
R 4-299 S HUE M AIA SR LA LR AT AR 4-40 26 HI R 155

£ 4-29 NRST 3| jids ik

#e Z¥ %A /M HAUE wmAE | BAL
Vop =33V Vss - 0.8
Vienrsn® | NRSTHi A (K HL - HLE
Vop =18V Vss - 0.3*vDD Vv
Sy Vop =33V 2 - VDD
Vinnrsm® NRSTHi A =1 B FLE
Vop =18V 0.7*vDD - VDD
e R - Vop=33V 200 - - mV
Vhys(NRST) NRST it 25 43¢ firh i 25 L IR W
Vop =18V 0.1*vDD - - Vv
Rpu 59 B ARG Vop =33V 30 50 70 KQ
Venrsn® | NRSTHIA JEE ki - - - 100 ns
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BERREAK
5 BH; %A B/ME HAE BAE | B
Vienrsn® | NRSTH JETE S ik - 300 - ns

1 HBHORIE, AR H R
2. R BN FEIER R B RTFRIPMOSSE L, 1XNPMOS/INMOSTT IR HLFIAR /M i 10%) -

1 UEREM.

B 4-11 BKINRSTS] Y

External reset circuit®

VDD

Filter

Internal reset

2. FPLHENRST S A REBSAE T 4-297 %1 HH 195 K Virsn BA R, 5 IMCUASRER 3152 fir .

4.3.14 TIMERT 8341
A I SIS G OB BNRIER. AN B . PWIMARH)IREPEVERS, 7 WL 584.3.127.

£ 4-30 TIML/8FED

i bl %M B/ME BXE L
- 1 - trimxcLk
Pk B /N SR
tres(Tiv) SE I 8573 HE I [A] FrvneLc= 144MHZ 6.95 i ns
oy S Al 2R - 0 frimxcLi/2 MHz
fEXT CH1§CH4E4J/—~EHTJ‘%§yI\ FIIKHTJ‘ EF’/)\% fTIMxCI_K: 144MHz 0 72 MHz
Restim EN 2SR - - 16 bit
- 1 65536 trimxcLk
S s . S L B %/ﬁ
ooz | ZUBHET PHIITER, TORPEBIAAN [ = "
- - 65536 X 65536 | trimxcLk
= g
tuaxcount | BARHTRERTTHAL frimeoLk= 144MHz - 29.8 s
1. HEWHRIE, AEA IR,
T 4-31 TIM2/3/4/58540
i B35 Edis B/ME BXE L
- 1 - trimxcLK
o AT A
tres(TlM) ZEH_J—%%):I ﬂ#HTIETJ leMxCI_K: 72MHz 139 _ ns
ES {5 i e - 0 FrimxcLi/2 MHz
fEXT CHl CH4 GZEH?J-%% I\FIIKH?J- EF’/)\% fTIMxCLK: 72MHz 0 36 MHz
Restim EN RN IER - - 16 bit
- 1 65536 trimxcLk
N \5‘6 ST it AN s %/ﬁ
fcouwren | ZHEFE T ARIEINE, 16RIPHAEIN o o
- - 65536 X 65536 | trimxcLk
=) 2 L
tMAX_COUNT Hﬁj(ﬁj‘ﬁbmﬁ—ﬁ fT|ch|_K= 72MHz - 59.6 S
1. HEWIHRIE, AEA IR,
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BERRAK
K 4-32 \WDG B AFB/MHEEALRFE (LSI =40 KHz)
JME @ 5 -
mam | WPSTREOIV |WDG_R§L{/.{EEL[1120]:0 IWDG_REL%.jR(E-[lliO]:OXFFF AL
A 000 0.1 409.6
I o 02 819.2
/16 010 0.4 1638.4
/32 011 0.8 3276.8 s
bt 100 16 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1 HBHHRE, R7EA IR,
R 4-33 WWDGHRAMBR/NTHE ALK [ (APBL PCLK1 = 36MH?2)
JME @O ) ‘
b WV,\\Z%CF;zI_BC[:lea-Tl WWDG_(;EéJF_{\iiv[e;o]:omF WWDG_iéﬁ[6ZO]:Ox7F By
& 00 0.113 o
- 01 0.227 e
o 10 0.455 29.12 ms
" 11 0.910 T

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

N32G4577= i I 12CH: A FF S A HEIRCIEAS VM, B U FRRH|: SDAFISCLA B HIRI G, MEE N
FrR4 i, 7E5] H AV [8] FIPMOSE 8 % 1, (BATRAFAE .

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

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

1. BWIHRE, AEAFA IR,
2. RNIERGRHER R IZCI B R, freLki DR T2MHz. ANIAFIRIER L IZC I KR, fecLki b 1K T-4AMHz.
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BEREAR
Bl 4-12 1PCREITFBPTE AN B g O

VDD VDD

2 (2)
4.7KQ g .
= 4.7KQ 1000

1°C Bus (i SDA
W sCL

(3)
100Q

Repeated Start
Start Condition fndltlon

soA /(T
/

)< >< > S'tgrt Condition
trspa) ti(spa) > «—1{5sDA) - p =\_
tusoia) th(spa) R tw(sTA:sTO)
tsTA) tasckry F T >—id— e Stop Condition
scL R I tuack) '
A U A A G A
) | t

l:W(SCKL) — t(SCK)—> -— <7tf(SCK) \ . ;i(STO)

e 9 th clock
1% clock cycle

1. IMESEETFCMOSH-T: 0.3Voofl0.7Vop.

2. _byuEBHFHE R T I2CE D

3. HPHEBGR T SERRE S, AT DUORERE ST, £ 58 EE,
4.3.16 SPI/12S¥: 0 44

BrAERRAI A, R 4-35 FiFk 4-36 FIHRISPIZERIR 4-37 FIHFIPSSERAM R, focLkdR
Voot B LR FF &3 4-4 1155 .

B ot Nt 2 ThRE S| EI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)HIHFMETER, 2 W&
4.3.1275,
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BERREAK
R 4-35 SPI14%HO
5 BH E i ®/ME BAE Hhr
fooLk ER 5N - 36 MHz
tyserx SPIN AR M - 36
e SPIRTH LTHRIFERII | il C=30pF : 6 ns
DuCy(SCK) SPGB 8 5 25 Eb SPIMEES 45 55 %
tSU(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%T%H I‘EJ y\*ﬁﬁ 2tPCLK -
1)
bwscLir ™ SCLK =1 FIME f B[] TN trcLk - 2 troLk + 2
twscky®
taug ) M S T e 35 ]
tsu(SI)(l) y\*ﬁﬁ 3 B
e \ FHRA 3 -
BRI N AR FET (5]
thsn® MR 3 ) s
taso) V@ B s U7 el ) (8] MAEF, frcik = 20MHz 0 3tpcLk
W@ YR H 2 1 ) A 2 10
tdls(SO)( )G)
tusord MR (EREIAAT 2 J5) - 125
— HOH i H1 A 2
o R ) - 65
o MR R ) 5 :
R H R FER (]
trvon® FRAX (RN Z)E) -0.5 -
h(MO)
& 4-36 SPI2/3%H:W
i 28 % ®/ME BAE L
fscik R - 18 MHz
1ty(scLk) SPIIN B AR M _ 18
N SPINTHY LFHAI T REIT T | Gl C = 30pF : 8 ns
DuCy(SCK) | SPIAAAIR B 575 b SPIMMEE 45 55 %
tSU(NSS) @ NSSEIHTJ‘ I‘ETJ y\*ﬁﬁ 4tPCLK -
thnss)® NSSTRFEHT [H] A 2tecik -
twscLkry® . X .
twscky® SCLK G AILH 17 EfL trcLk - 2 troLk + 2
SPI2 -
tsum)® A SPI3 : -
B N FE ST (] P2 . -
tsusn™ AR
SPI3 5 -
SPI2 2 -
FAE
thovn® X B ns
e N eI zg:z 2;’ :
@ AR
thsi) SPI3 2 -
tas0) D@ FAE s s 1l I JE] ML, freLk = 20MHz 0 3tpeLk
tai LE) O i 2 1k i ] A 2 10
dis(S0)
NN SPI2 - 135
523 &b L
bso® | M A WER(ERRILHZ ) SO 175
AR Z R) SPI2 - 6.5
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BERRAK
SPI3 - 9
tvovo)™
S L SPI2
tnsoy® MR (B REILIT 2 ) SPI3 4 -
Hoy i R RIS [8) SPI2
o PRI i
th(MO)(l) I*ﬁﬁ('fﬁﬁbﬁ/&ZE) SPI13 1
1. HBEEHRIE, AEAFE RN,
2. E/MERSIRShH R R NER], R R IE A 345 E0E 10 B R 1]
3. FE/MER NI NI, R R N O 2 B T = A 1 KT 1]
B 4-13 SPIFfFE - MR FMCLKPHA=0
CLKPHA=0
NSS input
p \ // (:
: Luss) | tesoLr) o / L thnss) JI
< < > > < > |
[~ T N | |
|
CLKPOL=0 ! A tuseun | I : | |
| I twscky | Ll T
. ! :
| |
I taso) | It (SO) I thso) I tais(so)
) | v(SO) , 1(SCLK) |
: | | : ' ! ) I_H_'ff(scm) |
I
MISO output | : MSB out >Q Bit6-1 out/” LSB out >—
tsu(SI) i :
il /
T
MOSI input M I MSBin !r>< Bit6~1il’(/ >< LSB in XZHHH”NH”
I
le thsi) >i
[} '

B 4-14 SPIKTFE - WERFCLKPHA=1®

CLKPHA=1
NSS input \ / {1
I TescLk) . /7 t I
t I > NS
sy | | gl
CLKPOL=0 | I |
| | buscikey | | | ' I
| I fwscky 1 I | : | |
| N—HI I | | | | I
I T
CLKPOL=1 | ! | | W tseri | t
| taso) X It It I trsciig I Lis(so)
| SOL ! h(sQ: ! ‘
K ! /// . |
MISO output ———— >< : : MSB out ><i Bit 6~1 out >< LSB out ’—
tsuesny : | thesy
> > /7
77
vostnest )N wsein ) misan™ X v XTI

1. MEL1EET0.3Voof0.7Vop.
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Bl 4-15 SPIN /¥ B - EHERO
NSS input //
| te(scLk) |
< > [
CLKPHA=0 : !
CLKPOL=0 | : |
B l | | Il
I I | | I
CLKPHA=0 : | | '
CLKPOL=1 : | : :
R ! | : Il
B ' | | I
CLKPHA=1 I | [
CLKPOL=0 | | | A
| : : | : | :
_ | | |
CLKPHA=1 | | | | I/ tyscLi)
CLKPOL=1 | I I trseuk
T | | tw(sCLKH) | | | TSCLE)
> ! :‘ twscii) , | '
MISO input //////////// | MsBin | D< /fBit6-1in : >< LSB in XZHHHHN
P — i
thovyy | , :
| /4; |
MOSI output >< MSB out | >G Bit 6~1 out | !r>< LSB out ><
|
e e
tymo) thvo)
1. &S RET0.3VopH0.7Vob.
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BREAR
* 4-37 125450
#5 B3 %AF ®/ME BAE Hhr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
fork 5 o T (32bit) - 64*Fs®) MHz
1ty 2SI} £ Aitx MARZ(32bit) - 64*Fs®
DUCY(SCK) | 128 Wi Ao %5 H 128 AL A 30 70 %
tr N T
t(‘”) 2SI b AR RS | Bz CL = 50pF - 8
f(CLK)
N 1252 45 -
tws @ 5 s
(WS) WS R (7] FHEF 1253 65 -
N 1252 45
e 1 s )
h(ws) WSLRHEHT (7] FE 553 05
N 12S2 55 -
tsu @ AR i
(WS) WS 7 i i) M 1253 - .
N 12S2 15 -
f @) =315 %
h(ws) WS R R[] M 1253 aE -
tweLkr® 3125 .
CLK & FMIC Iy A 1] FH, feck = 16MHz, 7547i48kHz
tweky® 345 ;
o 1252 -
a EAlE
tsu(sD_MR) v N 12S3 5 -
e NI ] o5, - ns
tsusp_sr)® Sy 1253 45 -
12S2
0@ T 1.5 ]
th(SD_MR) N ) 1283 1.5
o N AR FRI (8] 552 L
th(sp_sr)P@ Ml 1283 15 )
S 4 W B (B2 1252 : -
tyisp_sn®@ WA (FeReii<m) 1253 ] 165
S (R W B (B2 ) 1252 > :
thsp_sTy® IR Heisi<n 1253 45 -
AR H 2 ] AR AL ) 1252 - 6.5
tuso_mm V@ 8 1253 - 6
i p N s PN 1252 -0.5 -
@ | BolEga i CRR 1A FRAAS (R Z5)
th(sp_mT) 12S3 -0.5 -
1. BWIHRE, AEAFA IR,
2. HRTFfecik. BN, N feck=8MHz, N TecLk=1/frcLk=125nS.
3. EHURFEE,
67/90 HELEZ ARRR £ fT T 22 5] Nations Technologies Inc
ks SRANTY L X A BT AL TR 109 R AR
#1i5: +86-755-86309900 {% ¢ 169100

(I 1

infod nationstech.co

+86-T755-8¢

m 518057



Nation

www.nationstech.com

Ny

BERRAK
B 4-16 12S BRI e B (RN )@
’ tecLk) O
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input | |
i \'\ : : I i /// L/ tysp_sm)
tsuws) l——> | | lysp_sm) ) !<—>I .
' | | -
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< tl;:riégitt
tsusp_sr)l thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. W& % E T0.3Vopfl0.7Vob.
2. BT RIBARAL AR . TR AN Z AT XA S AL [ R IR R
4-17 12SEA T Fr B (CCFIE )@
| tecLk) | trcLk) ey
< N He——
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 —\—/—\—/—\—M
I ' [ [ [ I
V(WS) | tweikn) | twetky) | | | thows)
WS i ' ' | %
nput \\ | | 1 // 1
I | 1ty(sp_mm) 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. EABE T0.3VooM0.7Vop.
2. AT ARSI RIE W . AEBE— AT TR A XA SR AR AT 1 R L
4.3.17 QSPI%‘[‘%
% 4-38 QSPIFESDRAER T iRe itk
w5 B B/ME BXE X
fex QSPIBT & AT 2 - 36 MHz
1/tck)
tw(CKH) SCK B IK S [8] tcky/2-2 t(cK)/2 ns
tw(CcKL) tcry/2 tck)/2+2 ns
ts(iN) A N 3 SN ] 4.5 - ns
thany A R EF I [) 4 - ns
tvoum) il H O A e ] - 5.5 ns
thiouT) il H U TR B 1] -0.15 - ns
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BERRAK
Bl 4-18 QSPIZESDREER T I
I | | | h f (N
| | | | | | |
1/ I\ |
Clock I I I | | | S
| | ty oum | |t oun) | | | I i
[ | | | ' ' L
| \
Data output <|i Do K | D1 X D2 ) SS
| | :
! ! I'[s(m)l th any I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
F# 4-39 QSPIZEDDREER iyt
w5 b2l B/AME BXE LA
fex QSPII B3 - 36 MHz
1/tck)
tw(CKH) SCK = &I [A] teky/2-2 tcky/2 ns
tw(cKL) tcky/2 tcK)/2+2 ns
tsfany; tsr(iny A N S ST ] 45 - ns
thiainy; thr(iny N R R FFIN (8] 45 - ns
tvioum); tur(ou) A e A S [a) - 12 ns
thi(ouT); thr(OUT) A R R R (8] 6 - ns
B 4-19 QSPIZEDDRIER T KN /¥
I | | I | I f Lol
| | | | | | |
1/ | | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| I I
Data output <|i Do: |X D1 |X D2 X D3 X D4 |j D5 \/ SS
I [ T } T T }
! | ! | tsrany | Tt vy | : : | tar any :tm(w)|
| | |
Data inbut / AL |
ata inpu \ DO | DL | | D2 D3 | D4 D5 —
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIO= M3 D44
B ARSI, e 4-4051) HY 2 B0 B PR IELBE  fooLiod I AV op B L FUR T B 28 4-4H09 & P IR 755
ok N 2 a5 II(D[7:0]. CMD. CK)RIHS RS, 2 WEE4.3.12715.
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BERREAK
& 4-20 SDIOREMER
ST
é
tw(ckH) % SW(CKL)
CK /
vy —>1_ ton
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIABEE,
CK
D,CMD
(Output)
# 4-40 SD/IMMCHE: D45
Ciinca 28 v i B/ME BAE LA
fop AL R IR B A CL < 30pF 0 48 MHz
tweky | IEHMEIE], fep = 16 MHz CL < 30pF 32
twokny | B ) CL < 30pF 30 ns
tr B e L B ] CL < 30pF - 6
tr IRy e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tisu BT ST ) CL <30pF oS
tin N PREFI 7] CL < 30pF
EMMCRISDEERERCMD. D HI(ZHRCK)
tov i HH A 2R3 ] CL < 30pF - 6 o
ton it PRI 1) CL < 30pF 0
FESDERVIABE R CMD. D#IH (B CK)
tovo i HH A A 1] CL < 30pF - 8 s
torp i HH PR BRI 8] CL <30pF -1
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4.3.19 USBfI%'fi
USB(4i#) 42 1 2l it USB-IFIAGLE «
F 4-41 USB)E BhHT ]
&5 S BKRE ;XA
tstarTUP® USBUS K 28 & sl it 1] 1 us
1. HRHRE, AEEAF R,
% 4-42 USBHE RIS
e 2H | s | wE” | mem” | B4
NG
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI RN R I(USBDP, USBDM) 0.2
Ve | ESIHIEHE Vot 038 25 v
Vse® B eI A IR - 1.3 2.0
P
VoL BRI AR P 1.5kQRLIZEZE3.6VE) 0.3 v
VoH A v P 15kQIRLIEE Vss®) 2.8 36
1. T I E R 0 i DA A o th 2R
2. NTHUSB2.04# AV FE, USBHEAEHE N3.0~3.6VHL .
3. N32G457 R HI/= s IERIUSBINRERT ATE2. 7V B GRAE, AN AR TE2.7~3.0V FE R 3 B T A2l i s <k
4.  HEESIPHGIE, AEA iR .
5. RUZEBI|USBIRZN#S FHIAE.
B 4-22 USBHF: HdEE S LIHF1 T pehd E] e X
Differential Data Intersection
Line
s b ) S
Vss " H
D¢ >
tf tr
£ 4-43 USBAE A 45
v BH & 2" | moem® | A
tr TR @ CL < 50pF 4 20 ns
tr N B [R)@ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X HEE 1.3 2.0 v
Rs Linfank==0iPQUWITRzNUEN R VCHC B BH AN B FE I A 51 27 39 Q

1 BHBHRE, AEAER PR,
2. MEHEETMI0%ZE0%. BELHEAFEE, S WUSBHLTESETE(2.0/K).

4.3.20 PLKMI(Ethernet)$ O 4%tk
R A-LAJIR T LUK R .

71/90

ML ARRR 0 TR 2
Pk s SRR L X Y

+86-755-86309900 1% 1i:

| Nations Technologies Inc
LI TR 109 SRR A
+86-755-86169100

9 : info@nationstech.com BEER: 518057




Nation v:“ www.nationstech.com
BREAR
K 4-44 UXMERBSEEE
we B gma"” g’ By
Vop DUK P A L R 3.0 3.6 \Y
1. B IR R A R LAk & 28 it
R 44525 H T LURMMACIHISMIE 541138, B 4-23% 7R T A RIS 7
B 4-23 DLRMISMIE &
IH tMDC »:
| |
ETH_MDC 4/ \ /|/ \
[ | [
|-t tdMpIO) | :
' |
[ |
ETH_MDIO(O) >!< i X >_
:4tsu(MDIO)'>:<—>: thovoio)
| |
[ [
ETH_MDIO(I) X X
[ [
R 4-45 ULRKMSMIE B3 &5
i 5l wME BRIE BXE HAhr
tmpc MDCHT % & #H [7] (2.38MHz) 400 400 403 ns
tdvbio) MDCE 45 A 2k [a] 45 10 12 ns
tsuMDIO) T E A 37 (] 14 ns
th(MDIO) iiﬁ?&ﬁﬁﬁ]ﬁ] 0 ns

#£ 4-46JE 7~ T LLKMMACHIRMINE =, 4-24%8 7% T HHIC B
B 4-24 BIKRIRMII 3 E

RMII_REF _CLK

/

\

I tarxen) |
—
| tarxo) |
]
RMII_TX_EN | !
RMII_TXD[L:0] | \
T
Tsurxp) ' —— tih(RIXD)
| 1 |
faucrs) | | Tincrs)
RMII_RXD[1:0] ' >'<
RMII_CRS_DV | |
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BERREAK
R 4-46 LLKMRMIVE B3hA%ME
i e &/ME HRE AE E:<N iV
tsuRXD) PSR S ST ] 35 - - ns
tin(RxD) FEBCEAR TR FF I [R] 2 - - ns
tsuov) BRI AT T 2 37 I ] 4 - N ns
tihowv) FEATT PR EFIN 7] 2 - - ns
taTxen) AL RS A AE IR I (7] 35 6.5 125 ns
tyrxo) AL A ROEE I () 3 6.5 10.5 ns

R 4-A4TROR T UKMMACIHIMIGE S, [ 4-2585 7R T AR 5

B 4-25 DLKFMIIEFE

|
MIl_RX_CLK /I \ / \
tsurxD) : tinrxD)
twer) a—p-l—p tiner
| I |
Il RXD[3:0] tuoy) | | tinov)
_ : | |
MII_RX_DV X X
MII_RX_ER ! !
|
MII_TX _CLK / \ / \
I taTxeN) I
I tarxp) :
|
MII_TX_EN |
MII_TXD[3:0] X X
£ 4-47 DIRKFIMINE BhA s
e B BAME bRt NI Bfr
tsuRXD) B A () 6.5 - - ns
tin(RXD) B R FF I (5] 35 - - ns
tsu(DV) %ﬁﬁ{ﬁ uﬁﬁjlﬁ‘ I‘ETJ 4.5 - - ns
tinov) AT LR FFH [ 35 - - ns
tsuER) 5% 2 7 ) 25 - - ns
tihEr) FE R R TR (8] 35 - - ns
tarxen) AL RS A A IR I [A] 4 10 14.5 ns
tyTxp) Heim B A SO 7] 35 10 15 ns
4.3.21 BB O (DVP)E: D4k
R A-A8JEIR | DVPHEME SRR, Bl 4-2657R 1A REII o
73190 HELEZ ARRR £ fT T 22 5] Nations Technologies Inc
FONT IR AR TR 1090 R EAR AR

fh b«
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BEREAR
B 4-26 DVPE: O 7 &

1/PIXCLK
l—»!
| |

| | | | . | |
PIXCLK . / N
I | I | e I

|
I I
—h—:d— TsutHsyne)

|
HSYNC \I |
|
|

|
L

VSYNC \ |
|

|

|

|

|

|

|

f

| |
| |

—’:_ﬂ— Lsuevsyne) | thvsyne) —b:—:d—

| |
|

|

I

|

|

|

tsupata) | thoata)

l—

S G G /////, G S/ /111

R 4-48 DVPE 53

w5 B8 %M B/ME BXE LA
PCLK BEREHA - 0 24 MHz
Dpixel BEREBEA LT - 30 70 %
tsu(ATA) e L PN Eaa g ] - 4 -
th(DATA) A PRI ] - 5
tsu(HsYNC) HSYNCHiy A\ % 37 1 1] - 6.5 ns
tsu(vsyne) VSYNCHi N & 57 8] - 6
tt“‘”SYNC)' HSYNC/VSYNCHI A {5 ] - 35
h(VSYNC)

4.3.22 583 FH R M 48 (CAN)EE 1464

A M N 2 ThRe 51 II(CAN_TXHRICAN _RX) R EERE , 15 0. 554.3.1274

4.3.23 120 EE e 22 (ADC) S 2%

BrAERr i B, R 449 SHGREHITT &R 4-4M05 AR« Fucu IR AV opa it L HE DI A5 2.
VER: R AEREA L B AT — KM

74190

HELEZ ARRR £ fT T 22 5] Nations Technologies Inc
fhbE s ERENTY L IR BT AL TR 109 IR AR AR
Hih: +86-755-86309900 {%# fi: +86-755-86169100

[H#: info@nationstech.com [#E#R: 518057
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BREAR
F 4-49 ADCHRM:

s S %4 B/ME BRIE BAE AL
Vopa fHEH R - 1.8 - 36 v
VREF+ IE%%%EEE - 1.8 - VDDA
fapc ADCH] £ 4 % - - - 80 MHz

1.8V <Vpp<3.6V,
= = @) - @)
432 12bit 001 a7
1.8V <Vpp<3.6V,
= = @) - )
. o 4332 10bit 0.012 6.1
@ KA MHz
1.8V <Vpp<3.6V, 0.014@ ) 730
53 R # 8bit ’ '
1.8V <Vpp<3.6V,
= = @ - )
Iy 6bit 0.0175 8.9
e O(VSSABzVREF_
V <Y 3) _ 5 _ \V/ . \V/
AIN T Y H R VS e BB REF
PO IE,
- - 137.6 Q
B 3.6VHLE %
Rapc® | RAEEFFIREHIFE - %r%ﬁj:
& i IE i ] 147 o
36VHERMT
Capc® PR A AR R FL 2R - - 5 - pF
SNDR (EL SR - - 65 - dBFS
Tcal ﬁé?ﬁ Hﬂ‘ I\'ﬂ - 82 1/ fADC
fapc = 80 MHz
L SUSERE 0.056 - 8.35
® S 73 PR 12bit
ts AP TE] faoc = 80 MHz us
e I 0.056 - 8.35
3R 12bit
fapc = 80 MHz
ESUS NG 45 - 601.5
Ts®@ ST FE 53 #E%12bit 1/fapc
R faoc = 80 MHz
(ESUS S 45 - 601.5
I3 PR 12bit
tstas?® b H ] - 6 10 20 us
X ) s 8~614 CRFE Ts+ ZLiEIL
teony®@ | BATE < 7 RE I _
CONV/ ) A 48 sk ] (B FE SR A S T]) 6.5/8.5/10.5/12.5) 1/fapc

1. [UPREIEIES R, faoc = 80 MHzZ.
2. HWBHRIE, AL,
3. KABEAEEEE, Veer T BATE P HE4E 5] Voa,  Veer- 1] LATE P HIE4EF] Vssao
AL HRRanA I
Ts _R
fapc X Capc X In(2N+2) ~ APC

FRAR(ARY)H T o s KNS, 15 RZE 0 LI/NT1/4 LSB. HAPN=12(F R 120750 1 2) o

Ramn <

£ 4-50 ADC KR [ @)
B IRHERS B SRRER
A AHE | Rin (k@ | AOATE | B APE | Rin (k@) | FRTIE
(ns) (ns)
0.06 37 0.05 53
LT S T 12-bit 036 45 Nk S 12-bit 0.35 73
s -bi [E3ESTRE] -bi
= 0.86 79 0.85 103
4.86 300 4.85 345
75190 HELEZ ARRR £ fT T 22 5] Nations Technologies Inc
ks SRANTY L X A BT AL TR 109 R AR
Hif: +86-755-86309900 {#¥: +86-755-86169100
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EREA
B RE BNRRE
"IN AB%E | Rin @) | MNADE | @A A9 | Rin (@) | RIS
(ns) (ns)
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
PomE | 10-bi s 0 wwwmn | 10bi 455 sl
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
pomim | ebit 48 =2 wwE | ebit 485 23
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
Pommi | ebi s > wmmn | ebi 485 sl
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. HEHRE, REAF R,
2. WAUERAETA=25C. Vop=3.3VETIIiRXE ],
R 451 ADCHE - RRHIHALHO?

e M PR A HRUME srm® |
ET® CREIRE freLk = 72 MHz, +.3 -
EO® i o % fapc = 72 MHz, sample rate=1.75M H -
ED Wt MER 7= sps, Vopa=3.3V, Ta=25<C .7 - LSB
EL FHAM L P @%%iNx&@ZEﬁﬁ% 408 i
REF+— VDDA

1. ADCIELIUKE B E A A 22 0L Py A oA J DI

2. ADCHEES SRIFTENH IR A 7 B S e AR (] bl AR N 51 R BN S R L, RO IR & 3 P 55— A4
B 51 IEAE AT AR HORS FEE o J CAE T RE ™ A S RN R AR RIS A L, (51 32 []) S0 — A
HRE.

3. WIERFENER, HREAT 43127 4 M ey FZhneiny BB 2 8, A IMADCHE .
4. HEZEEVHETRIE, ATEA P H .

76 /90

UL ALRE 3 Y 22 5] Nations Technologies Inc

fhbE s ERENTY L IR BT AL TR 109 IR AR AR
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BEREAR
B 4-27 ADCHSEEHF I

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

—_ VREF+ V DDA "
|:1 LSBiteaL= 06— or 05— Determined by package,

T e
4094 —]

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

4093 —

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

e e e -

”=IIIIIIIIIIII// 1 1] 11

y

' ' : : ’ / / ! ! ! ! " Integral linear error: the maximum
! 2 s 4 ° 6 ! 4093 4094 4095 4096 EL deviation between the actual
Vssa \VbpA conversion curve and the terminal line

4-28 {8 P ADCHLRY frd R

VDD
Sample and hold ADC
converter
1
Ran AN Raoc®
) 1 . | 12 bit
J_ |—’J converter
iti |
@ ]: Cparasmc L CADC(1)

L1 i

1.  AHKRain. RaocHICaocHIEE, S WFE 4-49.

JF: Cparasitic ZnPCB(- S A2 AP CB 77 i [T B HIFK) -G AR #] L 119 774 1 2 A 29T 0F) » £ Cparasitic 2015 /& F T H BT FE /%
Y IS e AT

PCB#TH&
IRV rer+ 2 15 5 VooatHiE, BRI 3007 B K 4-2988 & 4-30i%4:. BT A10nFHEE L2 SN HE
(FHRE), EAINIZR A REHBEEITIMCUS F o

77190

{ir fI M 22 5] Nations Technologies Inc

ks SRR L TR @ BRI TR 109 Y REE A A
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1uF//10nF =

1uF//10nF S

[ ]

[ ]

[ 1

:| V/REF+

See ®

:| VDDA

:| V/ssa/VREF-

See®

1. Veer+FIVrer BN H H BLLE 10O LA B 117 o
B 4-30 fitE EIEFISE IR A TR (Vrer+ 5 VopatliE)

1uF//10nF =

[ 1

[ 1

:| VppA/VREF+

See®

VbbA

:| Vssa/VREF-

See ™

1. Vrer+MVrerfir A\ H H BLAE L0 LA - 17~ i o

4.3.24 124 BAE R AR (DAC) RIS H

BrARRE AU, R A-B2MSHGR MR AR 4-4R% M RIRIR L . fucud AR MV ppafit v it IR A5

.

78190

ML ARRR 0 TR 2

::,rll“‘

Mitd s SRHIT

+86-755-86309900 1% 4L :

[H#:  info@nationstech.com  [#FR:
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BERREAK
% 4-52 DACH: %
i BH BME | HAUE mAME | AL R
Vbpa R HE 2.4 - 3.6 \Y% -
Vooo | B i 1.0 1.1 1.2 \%
Veere | BEHE 2.4 - 3.6 V| Veer b AUEZAE T Vooa
Vssa Hb 2R 0 - 0 \% -
7 8] B 2N 25k
Re BT TR G S L . ] ) Ko EﬁAC_OUT%ﬂVSSAZIEﬂ e/ R
CL M - - 50 pE | /EDAC_OUTH| il it K HiZs
DAC_OUT| Zfas4T I fIDAC_OUT 02 ) ) v | @ T ECKHIDACHH 5 1E
BN | HE MVrer=3.6V XFRF 12 frfi A%
o fi5
4 ¢ VReF+
ég%&ﬂ%lﬁ HIDAC_OUT ) i REF OXOEO~OXFIC.
DAg—j(gUT —0.2 v | YVrer=24V WBT 12 fAK
A s DAC_OUT | ] Vrer: fti
R _5LSB 0x155~0xEAB.
loo FEF IR (R LB ) DAC - 425 600 WA TAE, B FEOX800
LU #E (Voo +VopatVeer.) - 500 700 T bE, 2Vrer+=3.6V I N KMH
1EWT A DAC E LI #E . 5 250
| (Voop+Voba+Veer+) nA | Tk
P el A ADAC ELTB FE _ o
(VDDA+VRE|:+) 5 200
E’Egz,régiﬁ(z/l\ﬁééi,ﬁﬁ%]m - +5 - LSB DACEEEy‘le{ﬁ(&lﬁ@:{%BlzBO:O)
DNL 1t i) I - LsB | DACHLHE 1267
JE 26 AR 2R (FE AR A i 0
2 V) R 2R 1) ) A 25)
i 15 22 (1R 75 0x800 i Il it - H5 - mV_| DACHCHE y12{i
Tk O AE 5 FE A B VRer+/2
" ?gﬁ; ; HLiL Vrer - +7 - LSB | Vrer+=3.6VH,DACHE & 121
WaimE | HarE - #.5 - % | DACHLE H12{
WEM (A 1004
IRLYS -GN LTS PN . Croap < 50pF
e | DAC_OUTk FI|H £ i ° ! | Riowo 2 5k
)+ LSB)
28 NARES e NG (M
EHEE | H{EisFi+10SB), 45| - - 1 MS/s | Croap < 50pF
THDAC_OUTH) & Joi Rioap 2 5ki2
N S PR 25 o R e BT I (15 CLoap < 50pF, Rioap > 5kQ
twakeur | DACTS #2717 5211 - 6.5 10 us | HAACRS ST B RO AT BERUE
CHXEN) fi]
L B I L (R X T .
PSRR+ i/DDSgﬂAﬁ;J(ﬁ%gﬁi}ﬂU%) - -67 -40 dB | % #Rioap, CLoap < 50pF

4.3.25 IBEIK SR (OPAMP) S S%
BRI, E ASSMBEUR MG AT A-AM I TFEEEIE . fuoud TR IV ooaflt HL i FE I B 3 5.

79/90

HELEZ ARRR £ fT T 22 5] Nations Technologies Inc
Pl s SRR L T e BT L X TR R 109 SR EE A AR
Hif: +86-755-86309900 {%#: +86-755-86169100

[H#: info@nationstech.com [#E#R: 518057




Natlon v:“ www.nationstech.com
BERREAK
*® 4-53 OPAMPHRPED
5 e b s ®/ME HRE AE HAhr
VbpA LB H LR - 1.8 - 3.6 Vv
CMIR FLAE I g A\ 0 - 0 - VDDA Vv
VlorrseT NN N - -35 +/-1 35 mV
AVIOFFSET AR H R R - - 10 - uVv/T
ILoaD IR HLE - - 0.5 - mA
Iooa ERHORRIE | (0O e - : L5 mA
TS_OPAMP_VOUT Eﬁﬁﬁﬁﬁﬁ%Am3 - 400 - - ns
KA [H]
CMMR LA L - - 84 - dB
PSRR EE YR b - - 100 - dB
GBW A - - 4 - MHz
SR A - 15 - Vs
RLOAD /NP - 4 - - KQ
CLOAD RBEPLE - - - 50 pF
CLOAD < 50 pF,
TsTARTUP JB Bh S A E(ﬁ%évle)rz 4kQ, - 3 _ us
configuration
Input signal
PGA Gain error A AR R iR 2 amplitude> - 05 - %
100mV
PGA Gain=2
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain = 4,
PGA bandwidth for Cload = 00T - ! -
PGA BW ¢ﬁawnwp 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. BEIHRE, AEAEFE PR
4.3.26 LB 23 (COMP) S S ¥
GRS RIB, % ABAIBHUR G AR AR R R . fuoLk 2RIV poalit B AL RS/ 5

80/90

HELEZ ARRR £ fT T 22 5] Nations Technologies Inc

LR S
ik

1116 it‘l‘.
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BEREK
R 4-54 COMPHsIE
(iR 28 Fi m/ME | REUME | BRKE | BT
Vooa | B AR - 18 - 361y
Vin iy )\ R Y - 0 - VDDA
tstarT® LA B B iy (] - - 10 - us
¢ Propagation delay for 200 mV ) i 70 i ns
P step with 100 mV overdrive
VOFFSET LR AR\ R i 22 Full common mode range - +0 - mv
No hysteresis - 0 -
N Low hysteresis - 20 -
Vhys L e L s Medium hysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
S B 925 High speed | With 50 kHz 100
|ooa HERAR HL AR mode mV overdrive square - 60 - HA
signal
1. HRHHRIE, AEA I,
4.3.27 BB (TS Rt
BrARRE U], R 4-55MBHURM AT &R 4-4M 2% OMEETRE  fuck IR M Vopafit f FE I 45 51
R 4-55 WREERIEE
e ¥ R/ME HRE BRAME LA
TW Vsense A0S T BE R 2R 1% - + + <
Avg Slope® | “FIRIE - -4.1 - mv/€e
Vo) TE30CHT 17 HL & - 1.32 - \
tstart® FENTIN (A - 10 - s
Ts_temp@® MR R, ADCRFERT [A] 8.3 - - us

2.

HIZE AT ORIE, AR il
R THORIIE,  ANEEA ™ il
H R AR ) R DL b I PR PPl 5 2 AR A DRE

81/90

LI AR
b .

l;z‘« il‘l:

{22 4]

'3 ::,1'11\' o

+86-755-86309900 {7 ¢

infod nationstech.com

518057

| Nations Technologies Inc
BRI TR RS 109 Y5 (8
+86-755-86169100

IR AR AR




Nation v:“ www.nationstech.com

BRK
5 B3R~

5.1 LQFP64
B 5-1 LQFP643t3E R~f

COMMON DIMENSIONS

' (UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM | MAX

A | - = 1.60

EEEEELEEEEEER A 008 015

— A2 1.35 1.40 | 1.45

(= /_T_\ 4 +\‘- e A3 0.59 0.64 0.69
= \_ A == b 0.18 0.27
o 7~ B o 017 | 020 | 0.23
e BTM E-MARK = [+ 013 - 018
e e i cl 0117 | 0.127 | 0.137
= S D 11.95 | 12.00 | 12.05
O I0P E_MARK | — D1 9.90 | 10.00 | i0.i0
pu— 2-81, 802090 0.70£0.05 DEFTH \ — E 11.95 12.00 1205
— INDEX_#1.24£0.10 = £l 9.90 | 10.00 | 10.10
—] — e 0.40 | 0.50 | 0.60
= ' = H 11.08 | 1143 | 11.17
= \t/ = L 053 | — 0.70

RSN N / L1 1.00REF
BCRLEEECEEREELE _ al O.15%¢F
[~ L .
o fe . o o =
El 1 2 13

b
= = 02 11° 2 13
b

/

) = BASE METAL
SECTION A—A

NOTES:
1. ALL DIMEMSIONS REFER TO JEDEC STANDARD MS026 BCD
DO WOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

|0.08

LEAD FOREM PART

82/90 BIFLIE RRE 6 f I 22 5] Nations Technologies Inc.

ks SRR A BRI R 109 SR EEA AR
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Ny

B 5-2 LQFP80O3:EE R~F

D
D1
HAARAAAARARAAARRA AR o AEASURE ML
{UNITS OF MEASURE=MILLIMETER)
o f_- RN == SYMBOL | MIN NOM MAX
== = A - 160
e T N TOP—E-MARK T = Al 0.05 - 0.15
= 2—¢1.80£0.70X0.104£0.050 |E5 A2 1.35 1,40 1.45
[ ] A3 0.59 0.64 0.69
o F—
= = : ot [ 62 |05
W — — —E=— b1 . 0 0.2:
= BTM—E—-MARK = 61 g:f — 31‘54
— 2—¢1.80=0.10%0.10+0.050 |F= c 12 13
= = 5] 1380 | 14.00 | 14.20
= INDEX @1,20+£0.10 = o 90 1200 [ 1z:0
= ‘/ 0.20£0.10 DEPTH o 5 380 17400 T 1430
== 44 == £l 1190 | 12.00 | 1210
= m&j NV e 0.40 0.50 0.60
- L 0.45 0.60 0.75
L L LLLLLL: 52 Tooeer
| e h——l——ﬂ} 0.08 R 0.08 — -
RZ 0.08 — 0.20
[ 0 3.5 7
WITH PLATING BASE METAL ] o — -
o " 07 ik 1z 3
' - b - g3 11" 12° 13
[ \ - b1 -
/ \ T |\ g5
] ILLJ_,J_ / 'l O'G,t / NOTES:
f 7l OTES:
' B ALL DIMENSIONS REFER TO JEDEC STANDARD
SECTION A_n MS—026 BDD DO NOT INCLUDE MOLD
I FLASH OR PROTRUSIONS.
83/90

BRI AR
b o

{it fI M 22 5] Nations Technologics Inc.
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BERRAK
5.3 LQFP100
B 5-3 LQFP1003 3 R~

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

— o - -
b ,\3_.‘;&3” SYMBOL | MIN MOM | MAX
1989998RRARARARARRAAARRAY H LS S S )
== T = A2 1.35 1.40 1.45
=5 \_/ - B2 = A3 059 | 064 | 06
E BTM E-MARK 2-81.6£0.1 DEP 0.1£0.05- E t E‘I E;::; '5.20 T a;;
= = i c 0.13 -~ 0.18
= = i ¢l 0.12 027 | 0.134
1 = = o D 15.80 | 16.00 | 16.20
= = o D1 13.80 | 14.00 | 14.10
= = = E 15.80_ | 16.00 | 16.20
=5 = = E 13.90 | 14.00 | 14.10
== TOP E-MARK 2-91 8401 DEP 0.140.05- = = e 0.40 0.50 0.60
=5 e e12:01 DEP 02201 | [P = L 045 | 060 0.75
= 7 = = K] _OOREF
= &)/ A== = L2 0.2585C
- - _ﬁ]\: R1 0.08 - -
IGEGEGEEEEEGEEEL B ELLLEEL = k2 008 |- 0.20
- -@E | ) —
: (oo AA 0 0 3.5 7
07 o - -
07 11° 127 | 13
6 3 1 12° 13
/
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
SECTION A—A
84/90

BRI AR
b o

1187

{it fI M 22 5] Nations Technologics Inc.

PRI L T e B T RS 109 SR EEAR AR
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- r;1 _ ' Aiz Fe=a
I ARARRAAARRRRAARRRAAARRRARARARARE |
= == _
= \ TOP-E-MARK iN(E2 BTM-[-MARK =
= 2-9180X0.10:0.050  [&= 2-9180X0.10:0.05D 1
= = &
— = s
% ’[II\DEX $120X0.20+0.100 % §
= OF
R I i L LG GEEER Rk ﬁ%

b P e b

—=—{&]ox] WITH PLATING bi AA

2 ) flrh ‘ \ BASE METAL

/ ) t] AN ’><
. / MNOTES:

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - 1.60
Al 0.05 = 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.14 - 0.23
b1 0.13 0.16 0.19
¢ 0.13 0.18
cl 012 | 0137 | 0134
D 15.80 | 16.00 | 16.20
D1 13.90 | 14.00 | 14.10
E 1580 | 16.00 | 16.20
E1 13.90 14.00 14.10
e 0.40BSC

L 0.45 0.60 [ 0.75
L1 1.00REF

L2 0.25BSC

R 0.08 = -
R2 0.08 - 0.20
s 0.20 -

[} o 3.5 7
01 o - -
g7 11" 12° 13
63 11° 12 13

ALL DIMENSIONS REFER TO

MS—026 BEE DO NOT

INCLUDE MOLD

JEDEC STANDARD

SECTION A-A FLASH OR PROTRUSIONS.
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