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ERRAK

N32G452xB/XC/XE BAEF M

N32G452 & FSKA 32 bit ARM Cortex-M4FEE, BE TAEEH144MHz, FIF SIZEMDSPIES,
£ R£iE512KB Flash, 144KB SRAM, 2x12bit 4.7Msps ADC, 2x1Msps 12bit DAC, £EREZHU(S)A
RT. 12C. SPI. QSPI. USB. CANEE#:H, 1xSDIO¥:MO, HNBZEEEEAIN®ES %

Reghrik

® % CPU

— 327 ARM Cortex-M4 Wi+ FPU, FJEIIEEMFSfefRIEE S, SCRF DSP #5481 MPU

— & 8KB #E% Cache 2847, (HF Flash I ICHATRET 0 %547

— B X4 144MHz, 180DMIPS
® NEHAEfifA

— A 512KByte J1 A Flash, SCREINEAFGE. 2 H o XE B RBER RS, SCRefdfh ECC K4, 10

JIUABES B, 10 SFEHE R R

— 144KByte A SRAM ({175 16KByte Retention RAM) , Retention RAM S fFHiifF 75 (B 46
® [

— HSE: 4MHz~32MHz M i 1

— LSE: 32.768KHz #M ik ik

— HSI: A#Bmi#E RC OSC 8MHz

— LSI: PM#BIKIE RC OSC 40KHz

—  WEm®PLL
— SO L BRITER, ATACE RZN . HSE. HSIEL PLL 5 44 !
o fi

—  SCFE B ESNE S R AL
— CFFRTIRELL, BIEEA
e Ef{EH:N
— TN US)ART £, Fmnd ik 4.5 Mbps, FH 3/~ USART #2101 (%7 1SO7816, IrDA, LI
N) , 44 UART £
— 3ANSPIE:M, MEEIA 36 MHz, Hr 2 AN3CHF 128
— 1/ QSPI 1, AR EiA 144 Mbps
— A I1CE:N, HAEEIA 1 MHz, TMBERATAEL, ML R SRRk
— 1/~USB2.0 Full Speed Device #1
— 2/ CAN 2.0A/B S8
— 1/~ SDIO £z, 3¥F SD/SDIO/MMC #%
o mtERERIIIEE N
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2 ™ 12bit 4.7Msps =iE ADC, ZFk5EE AT iD, 6bit i T REER ik 8.9Msps, ik 18 XA KA
U NEIE, SCREZE R

2 4~ 12bit DAC, KFEZ 1Msps

RN IR S U IR

BT A B 11 S RF 1.8~3.6V 4z FLJE T4

BT RE 97 AN SCRF R I ZhRERT GPIOs, K £ % GPIO SCHF 5V it .
2N
RTC sEif B8, SCRPEFETET, MePFAr, AR, SORe N AT Bk vk
5E BT

I DMA FEfi) 8, AFPEHI8 SCRE 8 3@IE, WIE AL & H kAR SR

2 > 16bit FZUEM THE AR, SCRPMAEIR. frt ELB. PWM it DS IEAZ w55 DI fE
AR HIRE L 6.9ns. BEANERS A8 4 DMSLHETE, Horb 3 N EIE SR 6 B8 AN PWM it

44~ 16bit EHERTHEEE,  BEAERTERA 4 MO,  SCRPR I H ELEYPWM /B
ok i

2 ™ 16bit J:AiliE I E s

1x 24bit SysTick

1x 7bit % CE [ 14(WWDG)

1x 12bit #37F [ 14( IWDG)

® Jifeliil

S SWDNTAG fEZ i 0
7 #H: UART. USB Bootloader

o akilk

PN B R SR A 5|

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

ZH P XER (MMU)

TRNG HFEHLEUR LA

CRC16/32

XFRERY (WRP) , ZFhEfRy (RDP) 4% (LO/L1/L2)
MHFRA)AE), FRITINE TR, wAEE
SCHREHI I b Rk I, 57 4% M

® 96 /7 UID X 128 fiz UCID
® [ EZKM

TAEHEEJEH: 1.8V~3.6V
TAEREJLE: -40°C~105°C
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ESD: #KV (HBM #&#l) | # KV (CDM f£#)

e

LQFP48(7mm x 7mm)

LQFP64(10mm x 10mm)
LQFP80(12mm x 12mm)
LQFP100(14mm x 14mm)
LQFP128(14mm x 14mm)
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H

(Y 1 1 PN 5
L B ettt ettt 6
p - 41111 OO 7
21 BEFEBETAAZ oottt ettt ettt 7
22 FFRBEBE oo ettt ettt n ettt n e tnens 7
221 HRNTRITETFNE BE oottt ettt ettt ettt 8
2.2.2 FRATUSRAM ..ottt ettt ettt nens 8
2.2.3 HREMAE R A BIEHIZEINVIC) oot 9
2.3 AR T B I ZE(EXT) oottt 9
2 IFEI ZRGE oottt ettt 9
2.5 JEBIHETR oottt ettt ettt 10
2.6 BEELTTZE oottt ettt 10
2 = TP 11
2.8 TTZRFREELE HETIZE oottt et e et en s 11
2.9 BRI oottt ettt e ettt s ettt n et n ettt 11
210 FRIHFEBETR oottt ettt 11
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeeeee ettt sttt 12
2,12 SEEFHFET(RTC) ottt sttt b bbbt b et en sttt bt 12
213 SEBTBEHITE T oottt ettt sttt e et 12
2.13.1 FEATEIF ZE(TIMBATTIMT) ..ottt sttt sttt 12
2.13.2 JBTEITZR(TIMX) oottt st nneas 13
2.13.3 A EIT BE(TIMLIFITIMB) ..o ses s sttt 13
2134 RGEITFETEIT BE(SYSHCK) coovocvoieerceeees ettt sttt n st 14
2135 BT THITERTBEWDG) ..ottt sttt en et n et 14

2 A P ZEFE T oottt ettt ettt ettt ettt s 14
215 JBH B IR YR BEUSART) oottt sttt 16
216 AT AMIETT(SPI) vttt sttt sttt n et 17
207 BT TERTIE TT(12S) oottt 18
208 TUZRAMEFETT(QSPI) oottt sttt 19
219 BA B FHI NI HIE TT(SDIO) . oot 19
2.20 FEBIEEDXITIXZE(CAN) vttt 19
221 JEFEATEZE(USB) .ottt 20
R NS NG R 2 W (€1 =1 ) NSO O OO OO 20
223 B BT IEBEADC) oot 21
224 KT IEANIFEZZ(DAC) oot en s 22
225 T AL IR (TS) coroeeeeeeeee ettt 22
226 PEIRTERIRIE AT BLELTE(CRC) oo s s nn s 22
227 FEIFHELENITE GIEE(SAC) oottt 22
228 ME—TEAE T T (UID) oottt 23
2.29 B AT BLEITAGUIR T (SWI-DP) oottt 23
3 B BHISE SUIFEIR ..ottt en s 24
KT 2T = [OOSR 24
BLL LQFPAB. .. ..ottt ettt 24
3 10 = = OO 25
TR TR I 110 = =< TSP 26
30 10 = = 0o OO 27

T =T 10 = = 2 TP 28
3.2 BB FHIE S oot 29
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¥ - OO 36
AT TR 2 oottt ettt ettt ettt ettt ettt ettt et ettt et e ettt er e 36
T Y, 15 NG/ = NPT TP PO PT RPN 36
B0, 2 B BB oottt ettt ettt e et ettt et e ettt et ettt et et et et e sttt en et 36
B3 I R oo ettt ettt ettt ettt ettt ettt ettt ettt ee e e 36

B LA A B L S oottt ettt 1ttt ettt ettt ettt ettt ettt et ettt ettt et e e 36
A.15 T NI oottt ettt ettt et ettt ettt et ettt ettt ettt et ettt ettt ettt ettt ettt ettt naeee 36
B0 BB T 8 oottt ettt ettt n ettt et et ettt en et n e en et 38
BT BT RE IR .ottt ettt ettt ettt ettt ettt n ettt eeneee 39

E e Ry gy N L= | TSROSO ST UUT OO 39
e S B (25~ < TP 40
T T 2 2 B DR (5 <2 L TS U OO UTTRTTT 40
4.3, A I B T L oottt e ettt e et e et e et s eee s eenenenns 40
4.3.3 PUR IR L T oottt e ettt ettt et e ettt 40
B34 PYBIIZEZEHLIE oottt ettt ettt ettt ettt ettt et et ettt ettt ettt 41
4,35 B A oottt ettt ettt ettt ettt ettt et et ettt e et ee e 42
4,38 A B E oottt ettt ettt ettt ettt ettt e e 44
43T B B oottt ettt ettt et et ettt ettt ettt e e 47
4.3.8 MAEIIHFEREZRIIR ITITTHL .oovoeeeeoeeeeeeeeee e e et s et et e e e s s et es e et es e esen e et eeeeeeseseees e eseneneenes 47
430 P L E oo e ettt ettt ettt et et e ettt et ettt et e e e 48
4.3.00 FLASH A B A oottt ettt ettt ettt e ettt et s et e et e ettt ee et er et ee et enns 48
4311 ZERHERAB (FEIBUBIE oo 49
8,302 HOT TVEEE oottt ettt ettt ee et ettt et e e et et et e e et ee et et et e et et et e et et e e et et ee et et e e et ee e e st ee e ee et e erns 49
A.3.13 NRST G I TE oottt e ettt e ettt e s s e e et et ee e s et e s et e e e et et et e et e s et et e ee et et es e en e s eeenees 53
B34 TIM B B I PE oottt ettt ettt ettt ettt e et e e et et st e e et et et e e et et e e e et ee et et etee et e st ettt eeeerens 54
8,305 2 LU oottt ettt ettt ettt ettt ettt e et ettt ettt ettt ettt ettt ettt ettt en s 55
8.3.06 SPIH IS TIETE oottt ettt ettt ettt ettt e et et e ee et et e e et ee et et e e et ettt et et e e et e et e ettt ee et 56
A.3.07 QSPUEFTE ..ottt ettt 61
4.3.18 SD/SDIO ML TTRFIE .ottt ettt ettt ettt et ettt e et e e e et et e et et e et es e s e s e eeee et eeeneeeenes 62
8,309 USBIFIE ..ottt ettt ettt e et et ettt ettt et et ettt ettt ettt ettt ettt e et ettt ee et 64
4.3.20 F5H 28 FRHEIN G (CANYIE TTEFVE oo 64
4.3.21 120 A EHFE B (ADC)HL B oot 65
4.3.22 1207 AL B (DAC) HL B E oo 69
4.3.23 TR A I (TS L oot 69

D B R N oottt ettt ettt e et et et et et et et et ettt e e et e e et et e et et e et e et eranean 71
SULLQFPAS ...ttt ettt ettt ettt 71
S.2LQFPBA ...ttt ettt 72
5.3 LQFPBO ...ttt ettt ettt ettt 73
54 LQFPLOD ...ttt ettt ettt ettt e ettt ettt 74
S5 LQFPL28 ..ottt ettt 75
506 ZZETITIBH oottt ettt ettt ettt ettt ettt ettt et ettt a ettt ettt et et et et et eeanas 76

IR L= = TP 77
T R T 0 ettt ettt ettt ettt ettt ettt ettt e et ereete et ettt et ettt et ee et et ete et et ete et eeaeatens 78
== 1 OO RTRPTN 81
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BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt ettt en e 12
ZZ 3L B HIIE oottt ettt ettt ettt ettt ettt n et n et en et 29
ZE AL HE R E oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt en et 39
BB A2 T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 39
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt ettt e ettt en et 40
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt en et 40
B A5 B T T ) T E G oottt ettt ettt 40
Fo 4-6 PRI AR B AZ BRI oottt ettt ettt et e ettt ettt 41
ZE AT B IIBE IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 41
% 4-8 BATHE T I K RTEFE, BB AR FRARAD A P T TN AF H I AT o 42
o 4-9 TR T T T IB R T T G oottt ettt ettt ettt ettt ettt ettt ettt n ettt ettt en et 42
K 4-10 BT LAY IRV AR, BE AL FEARAD M Y EBFLASHA IZ AT oo 43
o 411 HERRRE IR T L I BT T oottt ettt ettt ettt ettt ettt ettt ettt n ettt ettt en et 43
F 4-12 R R AU R R BRI EE oottt ettt e et e et st e et e e 44
F 4-13 EHAN I EERPE  (BYPASSEET) oottt ettt ettt ettt ettt 44
F 4-14 AN PV EERPE  (BYPASSEET) oottt ettt e ettt e et e et 45
2 A-15 HSE 4~32MHZIR T B TEDD oo ettt ettt ettt ee ettt ee e 46
F 4-16 LSETRIG 22 HEFE (FLSET32.TBBKHZ)D) ..ottt ettt 46
B A LT H SR G o A E @) oottt ettt ettt e ettt e ettt et n ettt en et 47
AL LSIHR TG R MED oottt ettt ettt ettt ettt ettt e et er et en et 47
2 4-19 MRINFEREIRBIMRIEINT T ..ottt e et e et e e e e et e s e etes e et es e et en e eeses e e et e eeen et et eneeeeseneeeas 48
B A 20 P E oottt et ettt ettt ettt ettt ettt en ettt et en e 48
B AL TR AT B oottt ettt ettt ettt ettt ettt e et en et 48
B 4-22 TN AEATAE B T A B AR AT I oottt ettt e et e et ee et n et en e ee st en et 49
G A28 ESDAART IR AR oo oot e ettt e ettt ettt ettt ettt ettt ettt ettt et et ettt e et en et eten et 49
G A28 I IBUBE oottt ettt ettt ettt ettt ettt ettt en et 49
B A2 OB S T oottt ettt ettt ettt e et ettt en et 50
B A28 LOTR B AE JTR oottt ettt ettt ettt ettt 51
B AT T L R E oottt ettt ettt ettt ettt n ettt et en et 51
B A28 BN AT TETED oottt ettt ettt ettt ettt ettt ettt ee et ee et en et 52
B A-29 NRST G TP oottt ettt et e e et et et e e e e et et e et et e e es et eeee s et ee e s et ee e e e et en e s et e s e e e s e ee e e eeneees 53
2 A-B0 TIMLIBHETED oottt ettt ettt et et ettt e s et et et et et st et ea et et et et ettt et e s et et ettt et et et et et en e 54
R A-BLTIM2IBIAISHETED oottt ettt et ettt a st et et et s ettt e e e et et ettt a et e e et et ettt et et ee et et et e e e eeeens 54
% 4-32IWDG H KA/ N B AT TE] (LSI =40 KHZ) oo 55
F 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 55
V. LI 0% I L TP TP ORTTR 55
B 435 SPILEETED oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt et et en et 57
B 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt e et et e eeeeas 57
TR BT 1S TED oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt et et ettt eneens 60
22 4-38 QSPITESDRIFIIR T FRIFIE oottt ettt ee et n et en e s en e 61
2% 4-39 QP IZE DD R T I oottt ettt e ettt 62
T2 -0 SD MM CEE T E T oottt ettt et et ettt a st ettt e et et et et et ettt et et et et et e et et et et et ee e eeeeas 63
2 A-AL USB I BT THL vttt ettt ettt ettt et et et et et e e e e e s e e et et e st e et et et et et et ettt e et ettt ettt e ettt ettt ee e 64
G A8 USB L UL oottt ettt ettt ettt ettt ettt ettt ettt n ettt 64
G A BB USB AT HL UL oottt ettt ettt ettt ettt ettt ettt ettt ettt en et 64
G BB ADCHEFTE ..ottt ettt ettt ettt ettt ettt e et et en et 65
By D3 =11 111K L OO 66
2 4-46 ADCHETE — R BRI ZEAED@ oottt ettt ettt e et e et s ettt st en e erer e 66
G A-BT DACHTTE oottt ettt ettt ettt ettt ettt ettt ettt ettt en et 69
e A-A8 R T A TR TE oottt ettt ettt ettt ettt en et 70
2 B-1 INB2GA52 B T T T AR I B IR oottt ettt ettt e ettt ettt ettt et ettt ettt en et 77
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K H %
B 1-1 NB2GAS2 R FUHEIE] ..ottt sttt 5
R 2t OO 8
BEL 22 BRI L.ttt ettt ettt ettt ettt en ettt et et n et en et 10
] 3-1 N32GA52 B2 HILQFPAB T HIZN AT w.vovoeveeeeveeeeesteetstee s sen sttt sttt sttt 24
] 3-2 N32GA52 B2 HILQFPBAT HIZI AT vovoeveeeeveeee st s s ss sttt sttt sttt sttt 25
] 3-3N32GA452 2 HILQFPBO T HIZI AT wvoveevereeveeeieeiee s et ss st ts sttt sttt sttt ettt 26
& 3-4 N32G452 22 HILQFPLOOGI FHI T I wovovvereeveeeesteeteeeee s tss sttt sttt 27
B 3-5N32G452 R HILQFPL28 G| FHIZIAIT .voveeseeeieeeeeieeete sttt es st en sttt ss et en sttt n s st en e 28
B AL G IR R ZE ML oottt 36
S N = ) PO 37
O B =y =TT 38
B 4-4 HELETEFEII I J7 28 oottt sttt a ettt 39
B 4-5 AP I AR I SE TS T ] vt 45
G B taR 10 OO 45
B 4-7 A8 FHBMHZE AR T B TR FH ..ottt 46
K 4-8 1 FH132.768KHZER AR KT R FHMQ) oottt 47
B 4-9 BNI L SE TR TE TE S oottt ettt n ettt 53
BEL 410 AEBIIFEIR ..ottt ettt 53
B 4-11 ZEBUINR ST G R oottt sttt 54
O B L O 8 a5y 2 L L 2 4 PO 56
K 4-13 SPII P — MAFEIRHICLKPHASO ......cooovoeveveveve ettt sttt 58
4-14 SPI B — MAEZRFICLKPHATLO ..ottt 58
A-15 SPUFFFEEEL — IR ettt e ettt ettt 59
4-16 12S IBEE IS 5 B (TR TUTE TR D 1ot 61
4-17 1S T BERIF B TR ED oot 61
4-18 QSPITESDRIFIIN T IR FE oottt sttt sttt st nseneeens 62
4-19 QSPITEDDREE T T I 5 vttt sttt sttt st st ettt ns et e eseneeess 62
4-20 SDIOTETEIE TN ..ottt ettt ettt ettt ettt tneens 63
A-21 SDERTAEIIR ..ottt ettt ettt eeees 63
4-22 USBIS 7 : BHBAE T ETEAI T FEIT TEITE S oottt snen s 64
B-23 ADCHEFEEETE ..ottt ettt ettt ettt es 67
4-24 A5 FHHADCHL I FITEFE I oottt sttt sttt 67
4-25 A FEYERI S % TR 25 TR IR (VREF R G VDDARHTE) oottt 68
4-26 it r FEJERT S 2 FEL Y 2 B R IR (VREFT VDDATHIE) oot 68
B LQRPABEIZE NS 1ottt ettt ettt ettt 71
P 5-2 LQFPASEI IR IF T UM oottt ettt 71
PE 5-3 LQFPBAET L FUSE Lottt an s 72
P 5-4 LQFPBAEIEHEIF T INW oottt sttt 72
PE 55 LQFPBOET B FUS L.ttt ettt 73
P 5-6 LQFPBOEI MR EE T INW oottt ettt 73
P 5-7 LQFPLOOETZE U ottt ettt a et n et an s anans 74
P 5-8 LQFPL00FS AL IEILD ..ottt ettt 74
PE 50 LQFPL28ET 2 U] oottt ettt 75
P 5-10 LQFPL28EF I ELFEULW oottt ettt ettt 75
| 5-11 LQFP48/LQFP64/LQFP80/LQFPL00/LQFP128 ZZENTEI ...t ee et s 76
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BEREIR
1 = A

N32G452 Z 51 ez i 28 77 5 R FH = e RE 326 ARM. Cortex™-MAF K%, 45 0% Mg BT (FPU) FIT(E
S (DSP) , HFIATHEAES . B LAEES144MHz, SERETAS12KB N 47 f#Flash, F37#5% H
P IX S, i K144KB SRAM. WE —/NHIEEIRAHBELZE, WAMKE 7N B s 2R APB K B 2R AE R,
% S HFOTANEI/Os. RALFEF m el O, w521 12(75Msps ADC, 15 % S F7184 4k N\l
&, 24 1Msps 12{7DAC. [FIMEZFEF@BERD, AFE7NUS)ART. 4412C, 34NSPIL 2/4M12S, 14
QSPI. 11USB 2.0%4%5 21NCAN 2.0B. 1 SDIO{EH:T, WEZEMEIEEAINES %, XFr2FiEpr
T ] 25 SR R A e

N32G452 2417 iy il e g TAE T-40 CE+105THHE LV, LB E18VE3.6V, HitZMIFER 4t H
PR, FFERIIFEN H M ER . Z R0 i T 48 2= 128 A IS Fh AN [F] 25 T 20, AR IEAS [F] 1 2%
B, B AN B AR . 1-145H TiZ R BP7 Sh I AE ]

E 1-1 N32G452&FIHER

System peripherals
oz Encrypted
R Power
Fa
-3 iz Controller
0SC R-SRAM SRAM 128/256/512KB
16 KB 64/128 KB ARM Cortex-M4
40kHz 144 MHz

RC OSC Power Monitor

32.768 kHz

0sc Reset Controller

1

AHB-Lite

OSP
AHB bus matrix (144 MHz) HW

. . . 2x 12bit
Peripheral bridge ADC
o n

uyny

12C | SPI/i2s | CAN | Timer PEE
2.0 RTC Backup
: perpetual | Register 96bit
calendar (84Byte) 128bit
x4 x3(2) X2 x8 Unique ID

MCO Temperature Sensor

PLI
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EREIAK
1.1 84— %

£ 1-1 N32G4A52RF IR WEAE

RS | N32G452CB/C/E | N32G452RB/C/E | N32G452MB/C/E | N32G452VBI/CIE | N32G452QC/E
F'?ﬂgg 128 | 256 | 512 | 128 | 256 [ 512 | 128 | 256 | 512 | 128 | 256 | 512 | 256 512
SR?}E’S’ % 180 |144|144 | 80 | 144 | 144 | 80 | 144 | 144 | 80 | 144 | 144 | 144 144
CPUJIi ARM Cortex-M4F @144MHz,180DMIPS
TR 1.8~3.6V/-40~105°C
& | @A 4
i I 2
Gl 2
SPI 3w
125 2
QSPI Only Slggle Wir 1
N TS 3 4
il
| USART 3
H | UART 3 4
USB 1
CAN 2
SDIO No 1
GPIO 37 51 65 80 97
DMA 2
Number of C 16Channel
hannels
12bit ADC 2 2 2 2 2
Number of ¢ 10Channel 16Channel 16Channel 16Channel 18Channel
hannels
12bit DAC 2
Number of ¢ 2Channel
hannels
vtt-3e | DES/BDES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TR
AP E ST NG
TR BEEAY (RDPIWRP) | fAEINE . XY ZAJRE)
e LQFPds | LQFP64 | LQFP8O | LoFP00 LQFP128

1. SPI2FISPI3$% 1 fEf% R i% U 7E SP I A AT12S 3 Aiidst =[] ) 4t .
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2 TheEe i
2.1 S EBAZ%

N32G452 R FEE K T fe i — S A RARM Cortex™-MAFALFE#%, 7F Cortex™-M3 PN K% R 3L Famfk T8
Be 1, Hrahn 7R SIE A R OT (FPU) « DSPRIFHATIHE RS, $#4E1.25DMIPS/IMHzIAL 1 BE . [RIRT
HE S 5 AR RE /7 5 Cortex-M £ 51 A H 8% R IOAE, (R ASHN 5 T4 OO s 414, FH DA 2 7 245 il
FE SR A B S TN =,

ARM Cortex™-M4F 3217 {61 #5 2 FE AL BE 28 B A L 7 AL 20K

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

2.2 TR

N32G452 Z 5| g3 E & R NN I AF (Flash) 17fitgs . iR AZUSRAM, T 2-1 N7 sS4 .

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EREAK v
B 2-1 FRAEAs BT

Reserved 0x4002_5000 - OXSFFF_FFFF

MMU 0x4002_4C00 - 0x4002_4FFF

Reserved 0x4002_4800 - 0x4002_4BFF

SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF

SAC 0x4002_4000 - 0x4002_43FF

Reserved 0x4002_3400 - 0x4002_3FFF

CRC 0x4002_3000 - 0x4002_33FF

Reserved 0x4002_2400 - 0x4002_2FFF

FLASH 0x4002_2000 - 0x4002_23FF

Reserved 0x4002_1C00 - 0x4002_1FFF

Reserved 0x4002_1800 - 0x4002_1BFF

Reserved 0x4002_1400 - 0x4002_17FF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

0xE010_0000 - OxFFFF_FFFF Reserved ADC1 0x4002_0800 - 0x4002_0BFF

% DMA2 0x4002_0400 - 0x4002_07FF

< DMA1 0x4002_0000 - 0x4002_03FF

Vendor Specific 511MB Reserved 0x4001_8400 - Ox4001_FFFF

OXEOOF_F000 - OXEQOF_FFFF ROM Table sblo 0x4001_8000 - 0x4001_83FF
0xE004_2000 - OXEOOF_EFFF External PPB.

0xE004_1000 - OXE004_1FFF Reserved

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

UART7 0x4001_5400 - 0x4001_57FF

. . UART6E 0x4001_5000 - 0x4001_53FF

O0XEO00_FO00 - OXE003_FFFF Reserved Private Peripheral — Internal 256KB Reserved 0x4001_4C00 - 0x4001_4FFF

0xE000_E000 - OXEO00_EFFF NVIC 12C4 0x4001_4800 - 0x4001_4BFF

0xE000_3000 - OxE000_DFFF Reserved 12C3 0x4001_4400 - 0x4001_47FF

0xE000_2000 - OXEQ00_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF

0xE000_1000 - OXEO00_1FFF DWT USART1 0x4001_3800 - 0x4001_3BFF

0xE000_0000 - OXE000_OFFF ™ TIM8 0x4001_3400 - 0x4001_37FF

SPI1 0x4001_3000 - 0x4001_33FF

. TIM1 0x4001_2C00 - 0x4001_2FFF

Extended register 1GB Reserved 0x4001_2400 - 0x4001_2BFF

0xA000_2000 - OxDFFF_FFFF| Reserved ~ GPIOG 0x4001_2000 - 0x4001_23FF

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

0xA000_0000 - OXA000_OFFF Reserved o GPIOE 0x4001_1800 - 0x4001_1BFF

< GPIOD 0x4001_1400 - 0x4001_17FF

GPIOC 0x4001_1000 - 0x4001_13FF

0x9000_0000 - OXQFFFJ:FFFI QSPI Bank r\ GPIOB 0x4001_0C00 - 0x4001_OFFF

0x6000_0000 - OXBFFFJ:FFFI Reserved I GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_07FF

AFIO 0x4001_0000 - 0x4001_O3FF

Extended Device 1GB Reserved 0x4000_7800 - 0x4000_FFFF

0x4400_0000 - OX5FFF_FFFF Reserved DAC! 0x4000_7400 - 0x4000_77FF

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

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

0x4010_0000 - Ox41FF_FFFF Reserved CAN2 0x4000_6800 - 0x4000_6BFF

0x4002_A000 - Ox400F_FFFF Reserved(bit-band Region) CAN1 0x4000_6400 - 0x4000_67FF

0x4000_0000 - 0x4002_9FFF AHB/APB1/APB2(bit-band Region) USB/CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_SFFF

12C2 0x4000_5800 - 0x4000_5BFF

0x2400_0000 - Ox3FFF_FFFF Reserved 12C1 0x4000_5400 - 0x4000_57FF

0x2248_0000 - 0x23FF_FFFF Reserved(bit-band Alias) UARTS 0x4000_5000 - 0x4000_53FF

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

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

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

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

0x2000_0000 - 0x2001_FFFF (bit-band Region) < SPI3/12S3 0x4000_3C00 - 0x4000_3FFF

SPI2/12S2 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

Ox1FFF_F812 - OX1FFF_FFFF Reserved SRAM 0.5GB IWDG 0x4000_3000 - 0x4000_33FF

Ox1FFF_F800 - Ox1FFF_F811 OptionBytes WWDG 0x4000_2C00 - 0x4000_2FFF

Ox1FFF_4000 - OX1FFF_F7FF Reserved RTC 0x4000_2800 - 0x4000_2BFF

Ox1FFF_0000 - Ox1FFF_3FFF y Reserved 0x4000_2400 - 0x4000_27FF

0x1002_0000 - Ox1FFE_FFFF Reserved Reserved 0x4000_2000 - 0x4000_23FF

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

0x0808_0000 - OXOFFF_FFFF Reserved Reserved 0x4000_1800 - 0x4000_1BFF

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

0x0008_0000 - OXO7FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF

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

TIM4 0x4000_0800 - 0x4000_0BFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 RN N2

Fr WA A128K E512K T 451 ASUINAE (FLASHD , FTA7 R e AN KLHR , BT K /h2Kbyte, SCRFIUEER
TH T BT TR,

SCREFEINE RS, S NESINE . S A3hiE (BREREFHATIERE .
SCRERI P P IXE R, W] 7 N3N X, AR Z AN A L5 i s (AT AT AR .

2.2.2 BRASRAM

Fr AR R 218 144K 715 1 ) B SRAMAIR-SRAM, H.HR-SRAMMRetention SRAM, K/NN16KFETi. R-S
RAM> #¥Retention, 7EVBAT. StandbyBi=X ] DAORFFEE () DR BN RFFERARER) 5 Al TAEREA
(RUN/SLEEP/STOPO/ STOP2) ##EERINCREE; 75 EPWRXY H Retentionidt 4744 il 5 4 .

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BRI
2.2.3 IRER RERF BrEHIZR(NVIC)

WEBRE R R R WA, e AT 2 7k86 R B il Wl TE (A 4516 Cortex™-MAF ) T 28 ) Al
6 MILsELt.

B EHA IINVICHE Sk B L IR fr) - B e [ Ak 2
R IA) N i B N N A%
EMATINVICE: O

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

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

2.3 ShERFP W/ AR SR 4% (EXTI)
ST/ R 0 2L RS PR T2 o PR 5o T 4 T LA S MO B

KA (ETH BT BT ENUAY), IS AR SRt A — DR A A AR YRR T A F IO RIIRES . E
XT U] DRI 21 kot 96 B2 /N1 N EEAPB2(R I b 1 22 389741E A 1/O L RI16 1 Ml T 26

2.4 BB RS

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

AL A EEHS I B BRI B B ONCPUIRBF, B85 FI ™ AT L& FE AR B AT R AU P T REAHSEIS Bl 244501
FIFNERIT PP RN, EOR R R, RS B S DI BIHSI, QR RE e W, B AT AR CEAR L A P
[FIAE, 75 L AT LIRS PLLIN B2 4 ) Hi W 28 (22— A TR B2 A5 P ER M A 4135 2 2R 2 ) o

ZA T B T EAHBRIAIR . HiEAPB(APB2) MIIHAPB(APBL) X 15 . AHB I =i 4% & 144MHz,
APB2[1 i AR A T2MHz,  APBLIN R R SR N36MHz. 22518 2-2[1IN BHRAE ] .

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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B 2-2 BHorp
FLASH_CLK
Clock Tree e TRNG 1M to Flash programiing
X | Prescaler ———» TRNG_CLK 1M
Legend: HSI 12141132
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_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/-++132
USB | 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
11/213/4/--+132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2_PLLCLK
11/2/---1256 ADC1/2_CLK
ADCPLLPRES[4] ~ADCL/2 HCLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
11/2/--+132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT [-isE 0sC SYSCLK Pr:g"c'ger HCLK 4
0SC_IN 4~32MHz X17..x32 JPLLCLK] [ 144MHz | |,1/0r- 51 sac_cLk  SPIOCLK
- MAX CRC CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLSRC PAPBll 36MHz MAX PCLK1to
PLLHSEPRES st APB1 peripherals
CLKSSEN| 11/2/418/16 perip
HSE
> T ./128 TIM 2/3/4/5/6/7
0sC32.0U LSE OSC If(APB1 Prescaler = 1) x1—— TIM2/3/4/5/6/7_CLK
RTC_CLK _
0SC32_IN 32.768KHz|  LSE else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripherals
20KHz IWDG_CLK 11121418116 pertp
TIM 1/8
I1f(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
HSI
HSE SYSCLK
MCO ’] SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/41...115

1. HHSIHENPLLE B HINRT, fm ) R G B K ek 2]128MHz.
2. YiEFUSBIhAEER, 520 E ¥ FHHSEMIPLL, CPUFKIRZ A Zi/E48MHz. 72MHz. 96MHzE144MHz.

2.5 B R

FERBNS, W7 LA BOOTO/L 5| BRI £EAE 5 AL 5 (¥ /5 B

B REFNGAEER (FLASH Memory) JE 3

B N RGAEERE (System Memory) A3

m ANHSRAMJE )

JA B N#EFET (Bootloaden) /7 T R GuA7 fil s, 7] LUBIZUSARTLFIUSBE: I XFLASH Memory it 47 4m e .

2.6 PEEHFR

B Vpp = 1.8~3.6V: Vpp 3| A0 G] JIAD P95 16 5 23
B Vssa, Vopa = 1.8~3.6V: NADC. DACH 0t . VopaflVssall 25 5111%EH2 2V oo Al Vsso
B Vpar = 1.8~3.6V: 43CHVoplt, NRTC. #h#32kHZIR 25 M1 )5 % 25 A7 e it .
A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EREIK
ST e R AN E B, B A3t T &,
2.7 AL

IR T L H SR (POR)AIisE i ST RL(PDR) L, S B IA AL T THIRAS, (RAE RLE(E (s kI 1.8
VI LA 4V ool T B AR (Vrormor) i, B8 T FLIRAS, 1157506 0 51 0 2 P
2.8 ] 4R FE I M T %

W — A g B R I (PVD), & MM Voo/Vooaflt I 5 R{EVevo L, 24 Vool T 85 T BI{E Vevo i)
gi%‘:ﬁﬁiﬁ, HHT AR AR ] UK B S S . PVDIIRE TR ZIEE T HE o KT Veorror M Vevo I 275
2.9 BEIRES

F R I 15 28 AR R R

B SEATERUN, SLEEPEEA: FHETIEE (MR) TAET IEEH

B S IT/ESTOPOREA: FHEIATIA (MR) Alik TAE T 1R B El K D Fer =X

B NHIZTESTOP2. STANDBY A FrAEMTIE: (MR) KM, &ML 8 (BKR) JFA
SAEAEFERERTEE (MR) BUAET IEH T/RRES.

2.10 IRThFEAR

N32G452 551 7 it SLHF TLAMIR D FERR 2

W SLEEP#Z(

TESLEEPEIA T, RACPUEIL, B SMEAL T TARRE H ITE KR AL h i/ SR i e BECPU .
W STOPOf\

STOPOREJE T-Cortex -MAFRZIEIRIE, 7EORFFSRAMAMI A7 4% WA A Z R HTELL R, STOPORL ] LA
IEFIBMRAT R REH #E. FESTOPORIUN, T HLIEIRA AR/ B o<, BInPLL. HSIL HSE, Fi/5 &7
1 B T IR AR AR

MAEE . AT DUE AT Z AL B REXTIE S 300 5 IMSTOPORE I i, EXTHS 5 1] LA AMEBL6MNEXTIE S (I
/OMZ%) . PVDRHIH . RTCHMfiE, RTCHI%T. USBRIMLER(E S .
B STOP2fER

STOP2## 03 T-Cortex -MAFTRFEREIRIE S, P A% 032 8 XS YR A O M. 2l R T 28 K 1A,
HSE/HSI/PLLZE ] . CPUZf7asffEr, LSE/LSIAIHCE TAE, FrfAGPIOMRE:, AMEIOE HIhAEA R E:. 16K
FAT R-SRAMEREE, HALMISRAMAI A A7 85 B A0 £ 2k o 84719 %40 2 A7 a DR dr o

Mg . 7] LLIE AT — B B R EX TS S WSTOP2AE S e i, EXTHS S LA AMIBLI6MNEXTHE S (I
JOFHE) . PVDI#H . RTCHE MATEMEE . RTCHl4T. RTCAfZ. NRSTHE 7. IWDGH 7.

B STANDBY#IR

TESTANDBY #5507 AR B R I IR VE FRIRAS o IR0 H R R #3 # 9C A, PLL. HSIIRCHR % 35 FIHS
EftAIR G es i e iAl; #EASTANDBY A )G, FAMAINERKRER, HEDTFHARPINETIREE, R-
SRAMT] ¥, FepLHEgAs TAE.

NRST_FHIAMEE (S S . IWDGH . WKUPS| I i —A EFHAyy. RTCHAREEERTCHY Ml & ay DLIE s
#1124 \STANDBY 5 X e i,

B VBATHI
TEARAIIE, R EEVopld FEF, #R¥K B2t A\VBATH . 7EVBATHER T, & NRST. PAO-WKUP. PC1

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ERRAK
3_TAMPER. PC14. PC1524F, KZHIIO5| kT mHRE .

S EHEASTANDBY #4204, RTC. \WDG FIX] B I FrAN S 12 1)

2.11 EEFHEHRFI(DMA)

L2 RIE @ FHDMARE 45, B PDMAEH 25 L8Nl , nf PAE B FAG s B fG7s . AN B A a3
FAEfit s RIS I B AL 2/ DMATS 23 SCREMVE 2 0P X S B, 50 T I i g ALt 2R g2 ph X 25 R i
BT = A B R

BAEIEAE LT EDMATE KRIZ 4,  [FIA] DL SOl BNl .l opk soise B RN IEE 1
PRI B . AR e A H R db k.

DMAT] DL F EE 4. SPI. 1°C. USART, /B AEAERZ$TIMX, DAC. I1°S. SDIO. ADC.

QSPI.

2.12 SERF BT8P (RTC)

RTC/& —4ESHa T sy, WE H IR BgH, mTHEat o= Thne, A B rb WA & S A b (e
T2 B0 E D Thae. RTCHEIEVDDENVear5| LR, 7EVoof A EFE Vool HL, 750U HVear7| I
W, HAEE A2k U1 . RTCA S R s IR E RS, I MSTANDBY F M BERS, A S
fo

RTCIIX B £ AT L% N 32.768KHZAME AR #s « BRI FE40KHZ RCIRG A%+ B i (1) AR
PR 128 T — AN B . 0TI R B R AR S N A 3 5, @ U A AME32. 768K HZ I £ A g isf
BRYR,  [RIB A AME R AR AR R B w22, AT DLd i it — N 256Hz (5 5 X RTC I £t AT & . RTCH —
A2 I TR A3 A T I L e, BRI 0 S IS 0y 32.768KHZ I, B P A — AN IR K I ) R v . B ARR
TCH] DL SR fil A AR T FEARZS e

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

R 2-1 ERNRINEEHEK

SER 2% THEER R T AR T RERE FEHEDMAER | HIR/LLEGRE H A
i\ E, .
TIM1 1~65536.2 il
DA AR, o i : 4
TIM8 16f QET B L 2 AT LA i
TIM2
i\ E, .
TIM3 161 fF, 1~65536.2 I1] AL 4 WA
TIM4 F T HIAT R
TIM5
TIM6 1~655362 [
TIM? 164z . E E‘in%%ﬁ; T 0 B

2.13.1 EXERER(TIMEFTIMT)

HAEN B TIMBMTIM7 & 005 — 1647 H BT Hids . X2 EM 2 TARMALR), AFEZARMT B
S SE I 5 AT LA 8 FH 5 I 25 SR O IR TR B 4 o e A0 A i EL BB B DACHT- i i i i Hh FLIZIXBIDAC

BN AR A EE I REM T
w167 H B ER B RN
W16 g AR T Ay (R HOnT i B N1 3165536 2 (8] (AR D

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EIREK
B il KDACIHIFD Bt

B E R AR R A R I/ DMATE R
2.13.2 i FH 2 B 3 (TIMX)

AN B R 23(TIM2, TIM3. TIMAFITIMS) FEH T LA RIGE: MANGE ST L MER NG 5 K
T FE RN A o T A

I FH 5 I 2 00 T EE T RE AL A

1667 A B A CRrseal i ik, MR i. e Mo
160 P FE T 40i8% (o AR BT i B 151655362 [ (AT AED
TIM2. TIM3. TIM4FITIMSH £ % 4Nl ;

BN TR PWM B, S b, SRR . 3R
B R SRR I P2 2E T DMA:

& HEHH

e

AT

o it

A] JE I A EAE T AR I I A

LA B, DASEHLE I S A b B

WiB (50 s FT BB T oul fehT e s 7 fr
BRI T AL
BRI B S

2.13.3 IR R 2 (TIMLAITIMS)

R RAERER 4 (TIMUAITIMS) EZM T LU I 6: MRAG ST RS 1 keh 98 B
PR R AR

R E I A B TAMAT I D RE . SEIXIEARIRN 4= T)fRE . &M T AL .
I N AR L BT RE A

5

W16 ML EAZREEGHEES . (TSEEA B, R R R TR
W16 fL AR S (M ARRBOTRCE Y 1 3 65536 8] AL RAED
W AR E S
B TIML % 6 MiEiE, TIM8 &% 6 Milid
B4R BGEE, TRy PWM S, S e, skep it . SNk
B R EERARN A EI/DMA:

& THEEL

& R

& HINIIR

& fHiteAg

® REETHEA

W BE DX ) T g ) LM

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EREIAK
& ST TIM1. TIMS, i 1. 2. 3 S IhfE

S 5 s i e 5
SN B, L SLTE I S 2 m

W (FA0) SifdasBr PR BRIS TSR T e 7 fir
B ERAEEEHEC T AL

2.13.4 RGuhTZE e B8 (Systick)

BN B P TSGR R, 0T 24— R R 432
A TR

B 2407 EGE

m S EERIE

WA O A A T B R T

B A YRR R
2.13.5 B I IR 2(WDG)

SCREPANE T ISEE T (IWDG)RIE LR T 1H(WWDG), PIANE TR 1B Ml s &t i TR A RS
PEAAE AR R

MrETTH (AWDG)

ML TR T — N 120 R el o B e A — ANSRLA T A, FRAL ) IR RCHR ¥ 2 95l B i
PR AR TR AR A 2, T TAETESTOPOAE L. STOP24:UMSTANDBY £, IWDG— H#i#ig, i
ATEVCE I TR RS GERRET TS IIFETHEES T80 0x0000 P 2E B Ay, & mT LA TE N TR
Fe AL T AT B R GE, B — A 2 I 3 D B TRy S (B e B e 3 e 0 T DA B
TR AT BB R BN [ I S AR D AR R AT T

HAETH (WWDG)

T TV H ARSI, b /MR LA T A2 A 2% 3 R S PR 3 8 8 1 PR AT Fe 4 Tl
PR BRI SO B TO N AL FORT S, 76 1140 LB A8 B T0UEL (e (R F IS, 7 A
—MCUEAL. (R E sk 2 T 1w AF 8 BUEZ AT, BnSR 7L 0 3 el 50 2 K (FE 72 1 2 A7 2 v ) el
B AEHKGFE— IMCURNL . X R WS I K 75 ZEAE — AT BR A 18] B 1 A el

F B A
B WWDG HAPBLE £ 5340 f5 15 2 1 i 4 3K 3))
B RN E s T A
m KR
& CYEEIHEES ME/ N T0x40, (A IS 30) A E AL
& U ECERE R DM E TR, (AT IR )N A B AL
& WRES TE I H RV, 20k ko 2 S T 0x40m) 7 AR B R S T (EWINT), &R LR
FH T B 2RS0T s DL e WWDG E AL
2.14 PCRZEN

ZIBANPSLIRC R &N, EIRHEZ EVLThRE, #EHIITA 12C a2 E T Wil MhaFERr . SO
Z MBS E R A (B = S P IMHZ), SCRDMASAE, [ 5SMBus 20378 .  12CHELE 2/ ik, 4
CRCHS [ 4= Bl FIAZ 36 . SMBuUS( 5 4t & 3 i 26— System Management Bus)AIPMBus(FELJ5 & 7 i 2Zk—Power M

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ERRAK
anagement Bus).

12CH: L EZ D) REfA T
B 2 ENLINRE: AR AT AR AT B
B [2CEXEINRE
& A
& UAREAE LGS
B 2CAETIRE
& YRR A
&  12CE: O SCHEFTAIERA0AE Fhk, 7L AAS I SR XM bk v
& {F LA
B ARSI T AT/ 1067 Sk A SRR
W SCRPAS [ R R
& HRUEHE (5100 kHZ):
& PR (F1A400 kHz);
¢ P+ (HIZIMHZ) .
B RS
& AR bR
&  FRIELE AR E
® 12CELRITFRE;
B ERbRE:
& R A E K
& R/ AL S N (ACK) B 1R
& R B AL R U 1 A
& SRR T RE I ) bR T G
w2l R
& 1A AT bk TR 5
& LI TR
GCIpadiEvRIS Nz oL
A 25 IDMA;
A HC B IPEC({E S G A A ) i 7 A B 56
RIFHBEX I PECAH 7] LME N i i — N i ik
F T 85— M1 PECHT IR I 56
HeZ¥SMBus 2.0
& 25 msH BRI A SE I
€ 10 msE R RARES Y I [A]

R AL AR 47 IR A5 Nations Technologies Inc.
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ERRAR
& 25 msphia RN BHIRY I 8]

& HACKIZEHI T EPECH A=/ B
& CSCRRHbME ST HEL(ARP)
B fFZAPMBuUs

2.15 BHF DR PR R (USART)

N32G452 25|~ i, SR T 7T BATWOR 20, B3N EH FP IR PR 25 (USARTL. USART2FIUSAR
T3), M4NEH RS UK 88 (UARTA. UARTS. UART6. UART7). X7 R4 @S . CEFIDA SI
R ENDECf:Hudmfiitd . ZAbBEASEERAL AW TG B UMLIN /AT e

USART1/ UART6/UART74% 3B Z @ K 0 iA4.5Mbit/Fb, He 32 0 03833 % 7] 152.25Mbit/F)

USART1. USART2HIUSART3#: 11 A AR ICTSHIRTS(E S 1, FAISOT816/1% it R0 12K SP I
fEME, BT % 10 ERT DUE FIDMARELE

USART - ZXRHMEUT T

XL, SbilfE

NRZARAERS 3

BB R R ER RS, PR AR, BT RS, 1k 4.5Mbits/s
] G AR A 7K P (B BROAL)

B e, SN 1Ay

LIN=E 5 3 [R5 9 72 A i 77 DAL LIN K T T 25 (O RE 7, MAUSARTHE(HE B A LINI , 7E 136
FERE, K10/ L1457 I 4%

i R R I FH 2D A

IRDA SIR #nti#sfinat, 78I B R SCR3/16/00 1 HFS2 T [A]
mERERALT AR

B ¥z L SCRF 1S07816-3 Fnifl HL e I 5720 B AR 10
&R F 211 0.5 F1 1.5 M 147

B X Tl A

A B M FIDMAR 2 b 353815, /ESRAM ELF 4 th DMAZE i/ ik 71
BT R AOE AR AR WS AR RE AL

LR &

& SRR

& IR

& RIS E

L e e il
\ S-S5 LA
& R AT R

B UM AR S

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EIREA
&
® P
* i
* B

B 10 bR B USART A R

& CTS &

& LIN Wrrrra i
& RIEHERE AR
& RIETER

& R A AR A
& IELE LN N
& iR

& g

& EEER

& RIER

B AP, WAHHEAUUAD, R ERE
B B i G 1o 2 R A Al e b bk o A )

www.nationstech.com

A E
USARTHL USART1 USART? USART3 UART4 UART5 UART6 UART7
S FF SFF SCFF SCFF SR SR SR
T it Al X SR SR AR AR AR AR
2 A7 i (DMA) S S SR SCFE SCFE SCFF SCFF
EZ 0T Rl S SR SR SR SR SCFF SCFF
25 X SR SR AR AR AR AR
R S S SR A A ALHF S
T (LR A) FF FF SCFF SCFF SR SR SR
Ir'DA SCFE SR SR SR SR SCFF SR
LIN SR SR SR SR SCFF SCFF SCRE

2.16 HBATHMEEO(SPI)

LFBASPIE L, AIENIRSEEOE M, SPISIRSHLE R,

SPISCVFL Fr S4B AW T [ 84707 sGB A5 - ik Cn] DARC B s A, I M s &
SeHtIEEI B(SCK). FEMIERELIZ ERCE T LA BV T2 ME, AR — XA Hn 2

LR, 38 W] {8 FCRCARL S I wT 5238 (5
SPIE L 2 D)Rean -

B3 AN TS

W RN B RO S 2 P XU B L R A A
W 8ERI6HL LA Itk ik £

17/81

A AR A3 F7 PR 22 5] Nations Technologies Inc.

H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERRAK

B EEAERAE
B ORRE R
B B TR R T R E (R K A e/ 2)
B MR (R Nfecx/2)
B R RN B RO E (5
B U AR T AT DL b e A AT NS S B 32 IR E R 3 A i
W] RR AR M R £
W ARAEEIRINT, MSBYERTELSBAE A
Ak IR R R AR &
B SPLEZAT RS E
W SCRFRTERIEAS AEfFCRC

& ERIFHN, CRCHW LIEAEN®RSG —NF 1 Rix

& EATAE O EI B W 5 — 515 B 3k 4T CRC K5
W )R T AR L o B DA K CRCE! bR &
B CRFDMATHREM BT R IE RN R 3 7= RIE R 3R
W ORI SPILZ136Mbps, SPI2/SPI3#%1118Mbps
217 BATEREZEO(1°S)

12S /& —Fh3 5| B [R5 £ AT 32 @RS, 08 F BE A2 AN R vE 1128422 11 (Y5 SPIFISPI3E ) Al A TAE T -5k
MAE, X2/ 0] DARC B 1647 2407 83247 A& 4, 7R vl fic & i N Bl M,  SCRF & SR ARSI
8kHzF96kHz ., ‘& SZHEVURF S Abn e, BLFE CRH ISk, MSBFILSBXS55riE, LLAPCMERTE.

B @A, v L TAEAE E MR N . e EN E WA HT, @I 1 [m) A5 1 M A& R AR
55,

12SHz I EEIhRE W T

B T35 (IR 1% BRI
F Bl MR
SOL LN I g AR TS SRS, SRAFHE B 1) 55 SR A A 2R (BKHZ £ 96kHZ)
s T L1607, 2447 535 3241
B A [ e 2 g 16467 (1657 204 i) 53243716, 245327 £l 4fs i)
A AR AP (R e )
M IERET (T REAR LA 32 AR T (35 H AR B AL
16/ Hds 27 7725 ISR ROE RIE U, TEIBIE W it & — N3 A8
SCRFII2S TR :
& 12S CRliER
& MSB Xf FHRitE (LR 55)
€ LSB XS SRt (R 55)
& PCM Frifk(16 i TEmi_F i sk i 7] 20 5 16 AL W™ &y 32 Ao E i)
FoF AR R4 A PR 4 5] Nations Technologies Inc.
18/81 Hibk: RN L X B IR IR 109 5 H A A A S
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ERRAR
B BT S EMSBTES

B REAEH A DMARE
WG LU B  E A LLR I 256 Fs(Fs o T BRI

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

W A LURCE RSingle SPI/Dual SPI/Quard SPIHT. 7ESinglefb izl R, SCREARAERISPIERAE, WL T/EEf
WL AW TR

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

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

HHRBURFIFO

L DMA:/E

SCRFFIFOH T . RS b by BRI v T B Dy 1) A A v

T N IHJE S FF4>36Mbps

e (a) R R B N AE AR, B TR B BL. MBHERY L. S B I B, Dummy B BL. BdEEy
B, X JUANKY BRI DARC B Dy it

2.19 ZEBFRARHED(SDIO)

2474 N 42 11 (Secure Digital Input and Output), & FRSDIOHE 1, SDIO T 14 1 HAHBAR 4 s £ A1l
ZWARR(MMC). SDIEfER. SDIOR A& TR ME T # e .

SDIOFHLThEeun -

B 78 (MultiMediaCard System Specification Version 4.2) , SCHFIA7(BRIN). A6 AISHI BHE MLk, (a1 HT
AR L MMCHML

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥ (SD 1/0 Card Specification Version 2.0) , SZ3F167(BRIN)FIAGT Bt =
B SDIO B % 2 7] iA48MHz

B SDIOASCRFSPLETT

2.20 5| 25 X R 4% (CAN)

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

FBERR R

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

W SCRRR Rl R (S DRe

B KX

& 3 RIEHRF

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EREAK
& RIERCCHIPL g T A B

& oK% SOF B %I froms [A) K
B

& 3 JURFER) 2 MR FIFO
A AR (3o A 2H
A 14 A pEsRA
PRIRFTSI R
FIFO i i Ab ¥ 75 50 n il &

& 0B SOF B Z1 i )8
WAl R A

& ZEEEAEX

& 16 (i [ higf7 e i

& FTERSE 2 BRI R (AR
mEH

& AT

& RH o5 A ok 1 ek As ], TR R AR

2.21 BH BT B4 (USB)

N32G452 2 51 7= il YR — A A TR USBIF e & 4511 25, 808 4 T USB 1 4 (12Mbit/BD) brift, i s vT F 414
MeE, BAHERMEEDIRE. USBL HA48MHzI it A& FPLLE #2277 AL Ch R UE B E A e 1, I B 2
& HSEAI i e ) o

USB B £ 445l 45 3= EERp PR T

Rty USB2.0 43 ¥ 4% (M AR T

AECE 1 5] 8 A~ USB iy 41

CRC(FEIN TUARRLS) A A5, S 1) AN A 22 (NRZI) G AL/ fe iy A7 3 7

SCHEHEER [R5 v 5 AR XU o X L]

SCRE USB e /M i 151

ML B ik o A= ik

USB DP {552k F Sz # B 1.5K Lhr bl CREMEH]D , k5%

2.22 BB A HEO(GPIO)

YRR EZITIGPIO, A/ N74 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG) , 4§4H16-1 5 H
(FH3E104S, GHILTAS) o FAGPIOT AT LA B IC B sitfar . (HERR B RD BN CRPECNHY Bz
8RR B A RSN DI RRS 1, 2 BGPIO S| IS H - BB B AN, A IO 5| IR 5 i e 5|
FIE M BT A TR, FTrA MGPIOS] I#HE K@ fE 7.

GPIO = B R IR 40 F -

W GPIO i [ IREASE AT AT A 70 7 e B Rl 2 Al oK
® HINEFE

* 6 0 O

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREIR

N LR (55 D

N RNRL (55 FHD

[EEPEIPN

TR

e =

e N HIhRE

HiREHIhRe

iEH 1/0(GPIO)

& SAMEARIEN G, EHIGERITE, B BOOTO 1 BOOT1 4 (BOOTO £1 BOOT1 M A R
$1) 5 1O ity 1 BC B R A A i A AR =X

& SOIHARARIEN S, SHINEERTIFR, 1O i OB NS R A, 0705, JTAG 5]
A R DN VA=A TR s
v JTDI B F L hiist
v JTCK BT Fhiik
v JTMS BT FHifkst
v NJTRST & Lz

& CUfENEHECERS, SR B A g L E S B 1/O Bl . AT DL DAHER AR X e e
T

BB e B B TE R IhRE

AN TR . A S VA AN TR T RE 0, R T AMER TR T2, i 11 A R A

S HThAEE: A FERON S T RE AT 200X bty A7 i B 75 A7 s g A

GPIO B MLE, BiEHLH RVFHRS 10 Ll A7E— i DAL BT 780 (LOCK)FEfF, £ F—Ik

T2 AT, W ASBEF B oty A PR G &

A AR X X X 4

2.23 BB FFE A (ADC)

YRR 21207 4. TMsps AL R IR IR L ALADC, S HRF B NN ZE 405 N, AT 18N A A3 PN 48
5578, HAADCIZHI NMMNTIEIE, ADC2 FF12/MMTiEIE, #8451 L=/ NADCIEIE .

ADCF E A AW T -

FF 12460, 1067 8L 6 DAy HER AL E

& 12bit 73 FER T B R KA 4.7TMSPS

€ 10bit 73 #3 T i R A # % 6.1MSPS

& 8bit 73 HFE N KA E A 7.3MSPS

& 6bit 7HFR N SRR E A 8.9MSPS

ADC K843 A TAER PR SR B RN H i i B 5

& [UAficE AHB_CLK E A L/Em0E, e nl %] 144MHz
& HfiRE PLL VE N RAEREIE, femnl 3] 80MHz, CH:404 1,2,4,6,8,10,12,16,32,32,64,128,256
& fLE AHB_CLK fERIFRM 2R, % =nl 3] 80MHz, C#F/r4 1,2,4,6,8,10,12,16,32
& IPETEER R T AT ThEE, AR LR E K IMHZ

Y EEE R ik ADC SKAf

FEPREE R L A NI ORI R AR BRG] A s 7 A
B YRR 3 5T 2

MIEIE 0 FHEIE N ) H 3R

TR AR ME

7 PR B — B0 B X 5

KA 8] b mT DA 38 43 ) G 2

T 480 Ry NG 45350 A ok R 36 T

[i] W7 A 5

WEMN, ADCL il ADC2 4H4&

ADC ftH K. 1.8V F| 3.6V

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

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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EREAK
B ADC "L DMA $AF, BUUGEEH BRI DMA 155K 5
B BUHUETIRDIEE, FTRAART RS AL — . 2B eI A I EE, 2w AL E SR TR Y
{10 PR S VREE S Sl ]

2.24 BRI #33(DAC)

SCHPRA B A5 4% (DAC), DACR 120 i N\« FEUR i HE B0 U e - DACKE AT 2/ i i,
FEANEIEAA PRI, 2 DACH LLRHAE A BLA R . DACH LU 5] iV A 275 i [k Vrer+ SR
(ETE LS /S A S

AN 4 D SRR N iR R :

P> DAC 4 ds . &H —ANgHiimiE
AJ T Y 8 ArEk 12 A far

12 AR AT AL B AL A B X 5
A0 BB DR

7 A g R

PR = AR

X DAC I8 M 57 BY 7] 25 i e
REAMEE AT H DMA Thig

AR A R AT e 4

N2 H K VREF+

2.25 BEAERRBR(TS)

AR — AR R L, T 7E1.8V <Vopa< 3.6V A LIRS E NS p %
FERIADCL_INLI6H N IEIE b, F TR A% 2 s (1) Ha e 4 2 50 7 20

2.26 B TLRB K EH H6(CRC)

£ CRC32FICRC16jHE, THIM TURIL(CRC) T HL ot 2 M i [ e 128 i 2 i A3 2ME—CRCIH &5 R .
TEAZ IR R, 3T CRCBIEANE T~ 58 F 2 A& fan sl A7 1 — 25k - ZEEN/IEC 60335-1A3 14 (1) 76 [ Y
B T P A BRI T B, CRCTHE e i) DL T Semt s o R AR 28 44, T SRR
A LI P A 2 T L

CRCI T ZEHF W T -

B CRC16: XFFZ Wiz X10+X1B+X2+X0
B CRC32: XFFZI X2 + X% + XB + X2 + X6 + X12 + X1 + X0 + X8 + X7 + X5 + X* + X
2+ X +1

CRC16 tH4 i E: 14~ AHB 4 i #H(HCLK)

CRC32 iH&mfa]: 14~ AHB I A #(HCLK)

TEATUAR VA IR 15 T e &

m 7 DMA R

2.27 FIEREAFIE S| 2 (SAC)

PR SRR IS 51 5, SRR 22 [ PR B 1k 2 [ S Ao PR T SRR R R B R SRR Il AR T 4l A A
LI 5 REAR R IR 4 i N A 3 S P

BEAF SCRFI SR IR -

B ¥ DES SRR
& ¥ DES #1 3DES hnfiga5iz 51
& TDES 3 ## 2KEY H1 3KEY &
& 74 CBC M1 ECB #izt,

B UHF AES STRREE

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREIR
& CFF 128bit/192bit/ 256bit 25K E
& (¥ CBC. ECB. CTR iz
B SUH SHA 24k
& ¥ SHA1/SHA224/SHA256
B 3 MD5 L
B CHERRE R SM1, SM4.  SM7 53 DL K SM3 242 Bk

2.28 ME—i& & F 55 (UID)

N32G452 #5177 i N E A K BE I ME— 8 7 515, 30289647 I UID(Unique device ID)F112847f1U
CID(Unique Customer ID), iXPH M T A S A HAE NI 2 ) RGRCE S, SN & 1S BAEH
J B RS, HAORIEXN32G452 R FIMT B — M fl B AEAT AT 1B Ol A ME— 1, FH P B AR 3 BN 3 45 1T
LU CPUBITAG/SWD#: M EL, A AT #E .

UIDN96(, 38 HIRMON P A5 B NS, 2905 INAERT, R UbmE— bR 5 BN AL &,
— AR AR LR N A A i 4 N IR 22 4k
UCID 91281, JE~F H REA 7 FHI55E L BRSER A KIRAHREE.

2.29 HATHLITAGHER O (SWJI-DP)

WHRARMIISWI-DP#2 1, 454 TITAGHI AT 2R AR e 0, 7] LSZEl H 4T 2R 1l B O B TAGR: 1)
R, JTAGHIITMSFIITCKAE 54 5l 5 SWDIOFISWCLKIL B 3| I, JTMSHI_E 19— MRS 5 B 5 T
1EJTAG-DPHISW-DP|i] )4 .

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ERRK

S

3 5| R SRR

3.1 HEREHE
3.1.1 LQFP48

Bl 3-1 N32G452&%LQFP483| ji4+-45

www.nationstech.com

VBAT |

PC13-TAMPER-RTC [_|
PC14-0SC32_IN [ |
PC15-0SC32_OUT [_|
PD0-OSC_IN [_|

PD1-0SC_OUT [ |

10
11

12

13

14
1

21
22
23
24

15

16

44| ] BOOTO

17

LQFP48

18

9
20

37| ] PAt4-swpcLk

36
35
34
33
32
31
30
29
28
27
26

25

| ] Pa13-swplo
| ] Pa12.UsB_DP

| ] Pa11-USB DM

2 I2 %3886 2F o0
n_n_n_n_n_n_n_ggggg
(\'J
m
o
A AR A3 F7 PR 22 5] Nations Technologies Inc.
24181 ks VI A 1 ALK SRR 109 5 R BEA AT

Hif: +86-755-86309900 1% H:
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3.1.2 LQFP64
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Bl 3-2 N32G452 &% LQFP643| 445

VBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [
PC15-05C32_OUT [_|
PDO-OSC_IN [_|
PD1-0SC_OUT [_|

PAO-WKUP [_|

PAL[ |
PA2 [

10

11

12

13

14

15

16

~ © o ¥ o™
N M o M m
o o o o o
@ o N~ ©
n O 1o O W

61| |pB8
60| ] BoOTO

LQFP64

52| |pci1
51[ |pc10
50 | PA15
49| |rA14

o
i
g
[
(32
o

54| |PD2

48 [ ] vop_2
a7 [ ]vss_2
46 [ ]pa13
as[ ] pa12
a4 [ ] pa1
43 [ ]rat0
42 [ ]rA9
41 [ ] ras
40 [ ] pco
39 [ ] Pcs
38 [ ]pc7
37 [ ] pce
36 ] PB1S
35 | | rB14
34| |rB13

PB1 [ |27
PB2-BOOTL [_|28

25/81
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BEREIR
3.1.3 LQFPS80

B 3-3 N32G452 &% LQFP80F| fi4+-45

80| |vpD_3
79| ] vss_3
78| | PBY

77| | PBS8
76[_]BOOTO
75[_]PB7
74| PB6
73[_]PBS5

72 _|PB4

71| |PB3
70[_]PD2

69| |PD1

68| | PDO
67| | pc12
66| | Pcit
65 _]pc1o
64| | PAL5
63| _|PAL4
62| | vDbD_2
61| | Vss 2

~
[ ]

veaT[ |3 s8] Pall

PC13-TAMPER-RTC [_|4 57[_] Pato
PC14-05C32_IN [_|5 56 | PA9
PC15-05C32_0UT [_|6 55 | Pas

osc_IN[_]7 54[ ] Pco
osc_ouT |8 53[ ] pes
NRsT |9 52| ] pe7
pco[_|10 LOFPE0 51[ ] Pee

pc1[ |11 s50[_] PD1s
pc2[_|12 49 | P14
pca[ |13 48[ ] PD10

vssa[_]14 47 ] Ppo

PAO-WKUP [_| 16 45 ] P15

PaL[_|17 44| ] rB14

Pa2[_|18 43[ ] P13

Pa3[_|19 a2 |pB12
vss_a[_|20 41[ ] vop_1

voD_4 |21
Pas |22
Pas |23
PAG [_|24
Pa7[ |25
pca [ |26
pcs |27
PBO |28
PB1 [ |20
PB2-B0OTL [_|30
PE7 |31
PEs |32
PE9 [ |33
PE10 [_|[34
pE11 [ |35
PE12 [_[36
pe13 [_[37
PB10 [_|38
PB11 |30
vss_1[_|40

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREIR
3.1.4 LQFP100

B 3-4 N32G452&%|LQFP1005| jiil4> A

o o
S T S I T O A - G-
I A A A o A e e e
( o [=2] o] ~ © umn < [s2] N - o (2] oo} ~ ©0 n < (323 o — o (=2} [ee] ~ © \
‘S (2] o (2] (2] (2] o (2] (2] o o 0 © 0 (e} © (e} © (e} © (e} ~ ~ ~ ~
Pe2[ |1 75[ ] vop_2

PE3[]
PE4[]
PEs [
PE6 [
VBAT [_]

PC13-TAMPER-RTC [_|

N
-
N

[ Jvss_2
[ Inc
[ ]ra13
[ ]ra12
[ ]Pa11
[ ]rat0
[ ] Pao
PC15-05C32_0UT [_| [ ] pas
vss_s[_]10 66| ] Pco
vop_s[ |11 65 ] rcs
osc_n[ |12 64[ ] e
osc_out [_|13 LQFP100 63[ ] rce
NRsT[ |14 62| ] P15
pco[ |15 61[ ] Pp14
pci[ |16 60[ ] P13
pc2[ |17 s9[ ] Pp12
pca[ |18 s8[ ] Pp11
vssa[_ |19 57[ ] pp10
VREF-[_] 20 56 | PD9
vRer+ [ |21 55| | PD8
VDDA [ 22 s54[ | PB15
PAa0_WKuUP [ |23 53| | PB14
paL[ |24 52| | P13
paz[ |25 s51[ ] P12

w
~
w

IS
~
N

o
~
iy

o
~
o

~
o
©

PC14-05C32_IN [_|

[}
o
@

©
o
3

PA3 [ |26
vss 4 |27
voD_4 [ |28
Paa[ |29
Pas []30
PA6 [ |31
Pa7 [ |32
pca |33
pcs [ |34
PBo [ |35
PB1 [ |36
PB2-BOOTL [_|37
PE7 [ |38
PEs |39
PE9 [ |40
PEL0 |41
PELL[ |42
PE12 [ |43
PEL3 [ |44
PEL4 [ |45
PEL5 [ |46
pe10 [ |47
pe11[ |48
vss_1[ |49

voD_1 |50
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B 3-5 N32G452&%|LQFP1285| 4> Hi

S 2 - S 9

Qg 40 2 ® 9~ 0w w08 Bawsesr ol @de s oo oo 3D 33T

S S W P2 R epRegrs . 228 RS52RRERRRELRE S

AOOOOOOOMOOOOOOOEAmOEOArOmOAm Ao erim
(8 8 § 8 3 9 8§ % 8 T 3 5 9989 I 9 923 885883882z 235 )
@ - =& 9 A 9 A4 9 494 9 9 49 d 9 A 49 494 3 494 A4 =9 494 . a a9 a4 a a9 a o«

PE2[ |1 96| | voD_2
PE3[ |2 95 | vss_2
P4 |3 94| ] PA13
PES[ |4 93 | pa12
PE6 [ |5 92 |pAn1
veAT [ [ ]Pat0

PC13-TAMPER-RTC [_| HE

[ ]Pas
PC15-05C32_0UT [_| [ ]rco
PFo[ |10 87| ] pcs
P11 86| | pc7
pr2[|12 85| ] pce
pra[_|13 84| | voD_9
pra[_|14 83 | vsso
prs |15 82 |re3
vss_s[_|16 LoFP128 81 _|re2
vop_s[ |17 8o[ ] pa1
osc_n[_|18 79[ pco
osc_out [_|19 78| | pp1s
NRsT[ |20 77| pp14
pco[ |21 76 | pp13
pc1[ |22 75| pp12
pc2[ 23 74| ] voD_8
pc3[ |24 73[ ] vss_s
vssa[_|25 72| | eo11
VREF-[_| 26 71[_]ep10
VREF+ [ 27 70[ ] PDo
vDDA [ |28 69 | pp8
PAO-WKUP | 29 68| | pB15
pat[_|30 67 | PB14
pPaz[ |31 66| | PB13
Pas[_|32 65 | PB12

~ o
© ©
S e

PC14-05C32_IN [_|

©
©
o ©

vss_a[ |33
vDD_4 [ |34
paa |35
pas |36
pa6 |37
a7 []38
pca |30
pcs 40
PBo |41
pe1 [ |42
PB2-BOOT1 [_|43
vss_6 [ |44
vDD_6 [_|45
pr12 [_|46
pr13 |47
pr14 |48
PF15 |49
Pe7 |50
Pes |51
peo [|52
vss_7[|s3
vop_7 [_|54
PE10 |55
Pe11 [_|56
pE12 [_|57
Pe13 |58
pe14 [ |50
PE15 [_|60
P10 |61
pe11 [ |62
vss_1 []63
voD_1 [ |64
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EIREK

3.2 SR A X

S HATIREIOE MG VEHIE S HH P T “GPIOMAFIO” FATH M “SEHIIAE” &5,

® 31 BEHEX
e S TGRS ATIRE®
= S S - S % Fail-sa imﬁg(g)
lele|la|d =1 B = o | f ) ‘ i
il [ i el |2 | xw : Bk 03
c|99|o|C =
- - -
- l1 1] PE2 /O | FT | Yes PE2 UART6_TX -
-l -l 222 PE3 /0 | FT | Yes PE3 UART6_RX -
-l -1 -13]3 PE4 /0 | FT | Yes PE4 - -
S e PE5 /0 | FT | Yes PE5 - -
-1 5|5 PE6 /0 | FT | Yes PE6 - -
111 |3|6]|6 VBAT S - - VBAT - -
2 | 2|4 | 7| 7 |PCI3-TAMPER- RTC® | I/O | TC | Yes PC13® | TAMPER-RTC -
3/3|5 |88 PC14- OSC32_IN® /0 | TC | Yes PC146) 0SC32_IN -
4 | 416 |9 |9 | PCi5 0SC32 0UT® | 1/O | TC | Yes PC156) 0SC32_0UT -
-1 - - 10 PFO 110 | FT | Yes PFO - QSPI_NSS
- - -1 PF1 /O | FT | Yes PF1 - QSPI_CLK
T e Y PF2 /O | TTa | No PF2 ADC12_IN1040 QSPI_100
-l -l -] - |13 PF3 10 | FT | Yes PF3 - QSPI_IO1
T 1T 1. ® QSPI_IO2
14 PF4 /O | TTa | No PF4 ADC1_IN5 12C3 SCL
N ) QSPI_IO3
15 PF5 /O | FT | Yes PF5 12C3. SDA
-l - -110|16 VSS 5 S - - VSS 5 - -
-l - - 1] a7 VDD _5 S - - VDD _5 - -
5 5|7 |12]18 OSC_IND I TC | Yes | OSC_IN - -
6 | 6 | 8 |13 |19 0OSC_OUT® O | TC | No | OSC_ouT - -
7179|142 NRST 110 - - NRST - -
ADC12_IN6@0
- |8 |10|15]|21 PCO /O | TTa | No PCO 12C3 SCL. UART6_TX
ADC12_IN7(0
-9 |11|16 |22 PC1 /O | TTa | No PC1 12C3 SDA UART6_RX
UART7_TX
- 10|12 |17 | 23 PC2 /O | TTa | No PC2 ADC12_IN8(0) SPI3_NSS
12S3 WS
UART7_RX
- 11|13 |18 24 PC3 /O | TTa | No PC3 ADC12_IN9(0 SPI3_SCK
12S3_CK
19 | 25 VSSA S - - VSSA - -
8 |12 | 14
20 | 26 VREF- S - - VREF- - -
21 | 27 VREF+ S - - VREF+ - -
9 | 13|15
22 | 28 VDDA S - - VDDA - -
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- | |
WKUP
USART2_CTS
ADC1_IN1®
10 | 14 | 16 | 23 | 29 PAO-WKUP /10 | TTa No PAO TIM2_CH1_ETR SPI13_MISO
TIM5_CH1
TIM8_ETR
USART2_RTS
ADC1_IN2® SPI3_MOSI
11 | 15| 17 | 24 | 30 PAl /10 | TTa No PAl TIM5_CH2 12S3_SD
TIM2_CH2
USART2_TX
TIM5_CH3
12 | 16 | 18 | 25 | 31 PA2 /10 | TTa No PA2 ADC12_IN1100 -
TIM2_CH3
USART2_RX
TIM5_CH4
13 | 17 | 19 | 26 | 32 PA3 110 | TTa No PA3 ADCL_IN4® -
TIM2_CH4
- 18 | 20 | 27 | 33 VSS 4 S - - VSS 4 - -
- 19 | 21|28 | 34 VDD_4 S - - VDD_4 - -
SPI1_NSS
USART2_CK
14 | 20 | 22 | 29 | 35 PA4 110 | TTa No PA4 DAC_OUT1 12C2_SCL
ADC2_IN1®
QSPI_NSS
SPI1_SCK
DAC_OUT2
15|21 | 23 | 30 | 36 PA5 110 | TTa No PA5 ADC2_IN2©® 12C2_SDA
QSPI_SCK
SPI1_MISO
TIM8_BKIN
16 | 22 | 24 | 31 | 37 PAG 110 | TTa No PAG ADC1_IN3® TIM1_BKIN
TIM3_CH1
QSPI_100
SPI1_MOSI
TIM8_CHIN
17 | 23 | 25 | 32 | 38 PA7 110 | TTa No PA7 ADC2_IN4® TIM1_CHIN
TIM3_CH2
QSPI_I01
ADC2_IN5®
- 24 | 26 | 33 | 39 PC4 110 | TTa No PC4 QSPI_IO2 12C3_SCL
UART7_TX
ADC2_IN12(0)
- 25| 27 | 34 | 40 PC5 110 | TTa No PC5 QSPI_IO3 12C3_SDA
UART7_RX
TIM3_CH3 TIM1_CH2N
18 | 26 | 28 | 35 | 41 PBO 110 TC No PBO TIM8_CH2N UART6_TX
ADC2_IN3®
19 | 27 | 29 | 36 | 42 PB1 110 | TTa No PB1 TIM3_CH4 -[JIXI;?((S:H;)T
TIM8_CH3N -
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|99 |o|0O =
1 - -
20| 28 | 30 | 37 | 43 PB2 110 TTa No [PB2/BOOT1| ADC2_IN1310 UART4_TX
SPI1_NSS
- - - - 44 VSS 6 S - - VSS_6 - -
- - - - 45 VDD_6 S - - VDD_6 - -
- - - - 46 PF12 110 FT Yes PF12 - -
- - - - 47 PF13 110 FT Yes PF13 - -
- - - - 48 PF14 110 FT Yes PF14 - -
- - - - 49 PF15 110 FT Yes PF15 - -
TIM1_ETR
- - 31|38 |50 PE7 110 TC No PE7 - UART4_RX
SPI1 SCK
TIM1_CHIN
UART5_TX
- - 32 | 39 | 51 PES8 110 TC No PES8 - SDIO_DATO
SPI1_MISO
TIM1_CH1
UART5_RX
- - 33 | 40 | 52 PE9 110 TC No PE9 - SDIO_DAT1
SPI1_MOSI
- - - - 53 VSS 7 S - - VSS 7 - -
- - - - 54 VDD_7 S - - VDD_7 - -
TIM1_CH2N
SDIO_DAT2
- - 34 | 41 | 55 PE10 110 TC No PE10 - SPI2_NSS
1252_WS
TIM1_CH2
SDIO_DAT3
- - 35 | 42 | 56 PE11 110 TC No PE11 - SPI2_SCK
1252_CK
TIM1_CH3N
- - 36 | 43 | 57 PE12 110 TC No PE12 - SDIO_CK
SPI2_MISO
TIM1_CH3
SPI12_MOSI
- - 37 | 44 | 58 PE13 1/0 TC No PE13 - 1252 SD
SDIO_CMD
- - - 45 | 59 PE14 1/0 TC No PE14 - TIM1 CH4
- - - 46 | 60 PE15 110 TC No PE15 - TIM1_BKIN
12C2_SCL
21 |1 29 | 38 | 47 | 61 PB10 110 TC Yes PB10 USART3_TX TIM2_CH3
12C2_SDA
22 | 30 | 39 | 48 | 62 PB11 1/0 TC No PB11 USART3_RX TIM2_CH4
23 |1 31| 40 | 49 | 63 VSS 1 S - - VSS 1 - -
24 | 32 | 41 | 50 | 64 VDD _1 S - - VDD _1 - -
SP12_NSS
1252_WS
25 (33|42 | 51 | 65 PB12 1/0 TC No PB12 12C2_SMBA -
USART3 CK
TIM1_BKIN
A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ol o e A K2 | xx H Rk BN
|99 |o|0O Z
- | |
CAN2_RX
SPI2_SCK
1252_CK
26 | 34 | 43 | 52 | 66 PB13 110 TC No PB13 USART3_CTS UART5_TX
TIM1_CHIN
CAN2_TX
SPI2_MISO
27 | 35| 44 | 53 | 67 PB14 1/0 TC No PB14 TIM1_CH2N UART5_RX
USART3_RTS
SPI12_MOSI
28 | 36 | 45 | 54 | 68 PB15 110 TC No PB15 12S2_SD -
TIM1_CH3N
USART3_TX
SPI3_NSS
- - | 46 | 55 | 69 PD8 110 TC No PD8 - 1253 WS
CAN1 RX
USART3_RX
SPI3_SCK
- - | 47 | 56 | 70 PD9 110 TC No PD9 - 1253 CK
CAN1_TX
USART3_CK
- - |48 |57 |71 PD10 110 TC No PD10 - CAN2 RX
USART3_CTS
- - - 58 | 72 PD11 110 TC No PD11 - CAN2_TX
SPI3_MISO
- - - - 73 VSS_8 - - VSS_8 - -
- - - - 74 VDD_8 - - VDD_8 - -
TIM4_CH1
USART3_RTS
- - - 59 | 75 PD12 110 TC No PD12 - SPI3_MOSI
12S3_SD
- - - 60 | 76 PD13 110 TC No PD13 - TIM4_CH2
TIM4_CH3
- - |49 | 61| 77 PD14 110 TC No PD14 - 12C4_SCL
TIM8_CH1
TIM4_CH4
- - 50 | 62 | 78 PD15 110 FT Yes PD15 - 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 VSS_9 S - - VSS_9 - -
- - - - 84 VDD_9 S - - VDD_9 - -
12S2_MCK TIM3_CH1
- 37 | 51 | 63 | 85 PC6 1/0 TC Yes PC6 TIM8_CH1 SPI2_NSS
SDIO_DAT6 1252_WS
A AR A3 F7 PR 22 5] Nations Technologies Inc.
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- | |
12C4_SCL USART2_CTS
12S3_MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- | 38|52 |64 |86 PC7 110 | TC | Yes PC7 SDIO. DAT? 1257 CK
12C4_SDA USART2_RTS
TIM3_CH3
- | 39|53 |65] 87 PC8 110 | TC | Yes PC8 TIM8_CH3 SPI2_MISO
SDIO_DATO USART? T
TIM3_CH4
TIM8_CH4 SP12_MOSI
- | 40|54 |66 |88 PC9 110 | TC | Yes PC9 SDIO DATL 1253 SD
USART2 RX
USART1_CK
29 | 41 | 55 | 67 | 89 PA8S 110 | FT | Yes PA8 TIM1_CH1 -
MCO
USARTL_TX
30 | 42 | 56 | 68 | 90 PA9 110 | FT | Yes PA9 TIML CH2 12C4_SCL
USARTL_RX
31 | 43|57 |69 |01 PA10 110 | FT | Yes PA10 TIML CH3 12C4_SDA
USARTL_CTS
USBDM
32 | 44|58 |70 | 92 PA11 110 | FT | Yes PA11 CANL RX -
TIM1_CH4
USARTL_RTS
USBDP
33 (45|59 | 71 | 93 PAL2 /0 | FT | Yes PA12 CANL TX -
TIML_ETR
UTMS- SWDI PA13
34 |46 |60 | 72 | 94 PAL3 110 | FT | Yes o - UART4. TX
- - - 73 - Not connected
35 | 47 [ 61 | 74 | 95 VSS 2 S - - VSS 2 - -
36 |48 |62 | 75 | 96 VDD _2 S - - VDD _2 - -
JTCK- SWC PAl4
37 | 49 | 63 | 76 | 97 PA14 /0 | FT | Yes K - UART4 RX
TIM2_CHL_ETR
PA15
38 |50 | 64 | 77 | 98 PAL5 o | FT | Yes | JTDI AW SPIZ_NSS
— USART2_CTS
TIM8_CHIN
USART3_TX
UART4_TX SPI3_SCK
- | 51|65|78]99 PC10 110 | TC | Yes PC10 SDIO_DAT? 1253 K
QSPI_NSS
USART3_RX
- | 52| 66| 79 | 100 PC11 o | Tc | ves | Pci1 SUSST‘I"D—AR% SPI3_MISO
- QSPI_SCK
USART3_CK
SPI3_MOSI
- | 53|67 |80 |101 PC12 110 | TC | Yes PC12 UARTS_TX 12S3_SD
SDIO_CLK QSPII00
TIM8_CH2N
- | - |68 |81]102 PDO 110 | FT | Yes PDO - CAN1_RX
A AR A3 F7 PR 22 5] Nations Technologies Inc.
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1 - -
UART4_TX
QSPI_101
CAN1_TX
- - 69 | 82 | 103 PD1 110 FT Yes PD1™ - UART4_RX
QSPI_102
e e | SIS
- 54 | 70 | 83 | 104 PD2 110 TC Yes PD2 UARTS5_RX -
SDIO_CMD QSPL_I03
- TIM8 CH3N
- - - 84 | 105 PD3 110 FT Yes PD3 - USART2_CTS
- - - 85 | 106 PD4 110 TC Yes PD4 - USART2_RTS
- - - 86 | 107 PD5 110 TC Yes PD5 - USART2_TX
- - - - 1108 VSS 10 S - - VSS 10 - -
- - - - 1109 VvDD_10 S - - VvDD_10 - -
- - - 87 | 110 PD6 110 TC Yes PD6 - USART2_RX
- - - 88 | 111 PD7 1/10 TC Yes PD7 - USART2_CK
- - - - 112 PG4 1/10 FT Yes PG4 - -
- - - - 113 PG5 1/10 FT Yes PG5 - -
- - - - 114 PG9 1/10 FT Yes PG9 - -
- - - - 1115 VSS 11 S - - VSS 11 - -
- - - - | 116 VvDD_11 S - - VDD_11 - -
PB3
TRACESWO
SPI13_SCK TIM2_CH2
39 | 55| 71 | 89 |117 PB3 110 FT Yes JTDO 1283 CK SPI1_SCK
USART2_RTS
TIM8 BKIN
PB4
TIM3_CH1 SPI1_
40 | 56 | 72 | 90 | 118 PB4 110 FT Yes NJTRST SPI3_MISO MISO
USART2_TX
TIM8 ETR
TIM3_CH2 SPI1_
12C1_SMBA MOSI
41 | 57 | 73 | 91 | 119 PB5 110 FT Yes PB5 SPI3_MOSI CAN2_RX
12S3_SD USART2_RX
TIM1 BKIN
12C1_SCL USARTL1 TX
42 | 58 | 74 | 92 | 120 PB6 110 TC Yes PB6 TIM4_CH1 CAN2 TX
12C1_SDA
43 | 59 | 75 | 93 | 121 PB7 110 TC Yes PB7 TIM4_CH2 USART1 _RX
44 | 60 | 76 | 94 | 122 BOOTO | - - BOOTO - -
12C1_SCL
45 | 61 | 77 | 95 | 123 PB8 110 TC Yes PB8 S-Bll\g)4_IDCA|_|'I?’4 CAN1_RX
- UART5 TX
12C1 SDA
46 | 62 | 78 | 96 | 124 PB9 1/0 TC Yes PB9 S-I[-)I:\/IO4_IDC::'?5 CAN1 TX
- UART5 RX
- - - 97 | 125 PEO 1/0 FT Yes PEO TIM4_ETR -
- - - 98 | 126 PE1 1/0 FT Yes PE1 - -
47 | 63 | 79 | 99 | 127 VSS 3 S - - VSS 3 - -
48 | 64 | 80 | 100|128 VDD _3 S - - VDD_3 - -
1. | = %A, O = #Hi, S = I, HZ= mEi
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2. FT. #&5V: TTa: #Z3N, ZHHEME: TC: Hi#3.3V 1/0

3. HLEIEER S G

4.  PC13, PCLAAPCLS 7/ BBl T F KT, X N IR BEGER LT IR T JE(3MA) o AR =1 G BIE Ay 1 51 i 7 LY
IR (5 I N GE T EARMAZ 20 R, RAINS) 7 HABOpF, =15 i i it H I A GEEeI3mA

5. XLLTBIE O XK AT 2 SR T, 2N ER L, XL T GRS T 0 X B 7 T s i S L s N S
17 BRI . KT UTEHILAO [T A SE ., 15 ZEN32GAX /12T 0 #-17 [X 1 FBKP % 77 48 B9 A 56 25 45,

6. EEARSHIYBERENE R AT B N 5] (AR 5 TG 0 T ), 1A 5 i S AN32GASK ] F1 B F M R ) FAIO 7
HRIR IR E .

7. LQFPAB/6A /K 7 6 1 7] 6 75 i /1 17 Je 2 A i B AOSC_INFIOSC_OUT LIAEMT . 34 1 LA BE 5 1% B3 735 1~ 5/ BT AP DO AP DL 1455,
2L HPDOAPDLAL, XFG1 T I BE/T 20 1055, A5/ FLQFP80/100/128 #/4, 17 PDOAPDL /A B HIZIFE T/ M, AL %A 2%
BT R E. TE IS5 HEN32GAX 12 F I E IO 2 I BT,

8. Fail-safes57 5.5/ R HIFIART, OO _LINIGAFHF, N SFFEA R HFHEAE S Nl G2 L H—E B, AT
5.

9. XWHIADCIUHE Ky P, R E R F4.TMSPS(12Bit) .

10.  XMHIADCHHE A P, 3 #F1R m R 4. TMSPS(12Bit) »

T RG] IS R bR I IADCL2_INX, s iX 15 ] LLEADCL_INX ZZADC2_INX. A1/417: ADC12_INQFmaxX 15/ Jhlaf LU E B 9AD

CL1_IN9, 477 LI #7ADC2_IN9.

FEFG T HPAO X W19 R TEEFHITIM2_CHL_ETR , o ] LU & iZ T8 ATIM2_CHLZTIM2_ETR. /A2, PALS X1 H MG K L) 58
HIEFTIM2_CHL_ETR, A& HHFHIE X .

PTG, 7 ZE RO 155 IR [/ 227D T3.6V
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BRI U, AR A e R IE I X 100% 7 dh AE PR BEIR FETA=25 T R HAT IO, T e N KBRS 2
BN ISR L« A ol P I AT IS e A A T 45 B RAE

FERFAN RS T T FIEM P BB 23 5 VAl BT B B T2 AR 2 S, A e 2k BT
WAks FELRG VPO AOEERL I, S N A FEASI G, O P B IS =15 AR 70 A1 (42 43
DFFE

4.1.2 HAVEE

BRAERE BT, SRR T TA=25TRIVop=3.3V. KRR, U T-F 5 15 5
4.1.3 JL A 25

BRAERE AL, S R R, SUR T S B

4.1.4 FERBEE

&5 SE &t~ TE 4-14,
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30pF —
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4.1.6 fLEE TR

Bl 4-3 ftrTR
VBAT |
Power Switch Backup circuit
~
1.8-3.6V (32KHz Oscillator,RTC wakeup
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"5 e b s w/ME HRE BAE Bhr
PRS[2:0]=000 (_LF+#%) 2.09 2.18 2.27 V
PRS[2:0]=000 (FF&iH) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LTF+#%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (F i) 2.09 2.18 2.27 \
PRS[2:0]=010 (_LF+#%) 2.28 2.38 2.48 V
PRS[2:0]=010 ( FF&iH) 2.19 2.28 2.37 \Y
. . PRS[2:0]=011 (_LF+#%) 2.38 2.48 2.58 V
zﬁzgﬁﬁfﬂﬁﬁﬁ PRS[2:0]=011 (TB%‘{.&L) 2.28 2.38 2.48 \
HIMSB H0) - PRS[2:0]=100 (_L7F+#%) 2.47 2.58 2.69 \Y
PRS[2:0]=100 ('~ F#7#) 2.37 2.48 2.59 \
PRS[2:0]=101 (_LJH¥%) 2.57 2.68 2.79 \
PRS[2:0]=101 ( FF&¥) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_EFH#) 2.66 2.78 2.9 \
PRS[2:0]=110 (R[4 2.56 2.68 2.8 \
PRS[2:0]=111 (LET+#%) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (FF&iE) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (L7J+#%) 1.7 1.78 1.85 \
PRS[2:0]=000 (I F&¥H) 1.61 1.68 1.75 \Y
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R B IRRE ope omont (T ) 1.9 1.98 2,06 v
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PRS[2:0]=110 (_EFH#) 3.34 3.48 3.62 \
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1 2
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41/81

A AR A3 F7 PR 22 5] Nations Technologies Inc.

sk FRIIATEG X @R RS 109 5 EREEAKE
H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057




NQtion v:“ www.nationstech.com

BRI
4.3.5 ft e B R

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

P RE I R B, L 4-4.

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

W B2 0T R FI4

B A RVOS FAE TR, JFERES S RT
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gm PR a1 5 Ja 3l - 10 - mA/V
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1o IEIREHHRE S B B A/ R RS IS R 45 1
2. WBHRIE, AEAEF PR
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4-7 13 F8MHz& 44 i S 7 B
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B RERELE), TEEHAHRIIAEFET R . (X BB B S AR IR AR FRATTE U 1 TCR A HR)
JER: X FCUuFlCL, R BN EN 2R, H LTS BRI a8 B 1R Ay . 1 HCuAC LAY
HAZH o e EHE R 7 AC L AIC Lo 94 172 745 Hi 51 2 19 240 -
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FHKHTHE 2
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e M %4 B/ME HWEUE BAE Bhr
Rr St e R - - 5 - MQ
gm IR & s S - 5 - - HA/V
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1 HBHRIE, AEAF .
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BEREAK
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MCU
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Re
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IN | rjOUT
EE L]
{0t
Xtal
QII I Cuz

1. ESHLSEREEAITER.
2. CNRERARTAER EME, SR TAER, M4 IR R

4.3.7 WER BT eP IR
T2t R S O T PR IR A L R R B 4-4 DA ).
4.3.7.1 FIEANFB(HSI)RCHR % 2%

# 4-17 HSHEHEAEHEO

i) sH %14 BME | HEME | BKAME | B
frsi SIES VDD=3.3V, Ta = 25°C, F#ef5| 7.92 8.08®) | MHz
DuCysi) Ss]ad - 45 55 %
ACChsi HSIHR 3% 3 (fi e \T/ADE:%YI’OSOC -2.5 2.5 %
tsugHst) HSIHE % 2% )8 Bl i [a] - i _ 5 s
IopgHst HSIHR & 25 DI - - 40 - HA

1. Vob = 3.3V, Ta = -40~105°C, F&AE4EMIH .
2 BT ERIE, ANTEAFZH K.
3. AEFURCUHEREE, REFEEBSU . JRB RANR R ZE 7 £9+1.5%.
4, PR mEBFEEEARIEM, 3k AR, AEA =P T
4.3.7.2 fKEANIB(LSI)RCHRF 25
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#e e XAF B/ME HEME | BKE | B
25°C ¥, VDD =3.3V 38 40 42 KHz
fLSI® A H AR VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsuwsy @ | LSIHRY 288 Shint ) - - 40 80 us
loosy @ | LSRG 2 Th#E - - 0.1 - nA

1. Vop = 3.3V, Ta = -40~105°C, FRIAE4E5T60T
2. HIVHRIE, AREAF .
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JITA BRI [ A5 P PR Bt FE ANt L LR AT B R 4-41 26 1HII A5 21
R 4-19 ARTIFEHE K BRI [H)

s S8 HARUE DA
UNU&EE;D MSLEEPM: i 480 ns
. @ MSTOPOM:RE (i [ #3 4k T- 18 74 5K) 20
WUSTOPO
STOPORSG i (i [ 25 AR T AR ) 22
twustor2) MSTOP2Ma i 40 HS
twustoey'” JASTANDBY i 100
1. PSRERN a] AR R AN MR S T 06 28 F P R P i R — 2% 48 %
4.3.9 PLL&H:
£ 4205 N (S B AR E Bt i R T 538 4-4R0 215 3.
F 4-20 PLLAgS:
B
> o
= BH B | AuE | BKEO | T
‘ PLL# A 5@ 4 8.0 32 MHz
PN T PLLA IS o 78 L 40 - 60 %
oL our | PLLAE A5 i i 4 32 - 144 MHz
tlock | PLL Ready $87315 5 %t i [a) - - 150 s
Jitter | Rms cycle-to-cycle jitter @144MHz 5 - ps
Ipll Operating Current of PLL @144MHz VCO frequency. 700 - pA
1. HEZETHESEE, AR,
2. WEVEEMAHIERPGIIREL MR SEPLL AR B8 Z i 5 oL _ourib T RRVFIEEI M o
4.3.10 FLASHT M a8k
FRAERED U, FrARHESEURETA = -40~105°CH3- 5.
R 421 NAEFMETRHE
e S8 %44 BAMEY | HARUYEO BRAME L YA
tprog 32457 1) g FE ][] Ta = -40~105°C - 112 225 us
@
terase | DLEKF ) HBEBRITE | Ta = -40~105°C ) » 20 ms
1000
twe By PR BRI [A] Ta = -40~105°C; - - 100 ms
RIS, fuolk=144MHz, 375
FE W, Vop=3.3V - - 3.62 mA
S, fuck=144MHz,
oo e L Vop=3.3V - - 6.5 mA
BRI, frelk=144MHz,
Vpp=3.3V - B 45 mA
FHBUENL, Vop=33~3.6V - - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y

1. HEHHRIE, AR,
2. BEHRBCI0KKILEE A A
3. BEHWHUONI00KH A4 55 A
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BEREIR
R 4-22 WIERS O AEIEATHIR
s S 353 B/MEO i:N v
Ta = -40~105T(EZNT); 10
Flash% & 256KB
S Ta = -40~105T(R%NT): \
Newo AR S0 Flash7t 9512KB, 1 256K B 7744 % ] 10 Tk
Ta = -40~105CT(RBLNT); 100
Flash7¥ & A512KB, H i J5256KBI1) 17t 2% (8]
trer BRI A7 IR Ta = 85THf 20 S

1. WAL, AL PN,

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

PERE

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

£ 4-23 ESDAXTBR(E

&5 S xAF HH BRED BAfF
Ta = +25 T,
VEspHem) P L SO E, B (AR A - MIL-STD-883K Method 3015. 3A 4000
9 \Y;
F o Ta = +25 T,
Vespepmy | RO FL (78 L 80 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HZEAVHMEEE, AEAEFEHIEL.
AR
N T VHEREBIERE, T AR RE N AT 24 BN S AR A
B OBV, RO AR R A A
B EREAHIN AR E f1/O5] BN R
X AR 154 JEDECTSE AL B Hi B A B v
£ 4-24 ESEURME:
e it 4 HKAY B/MED
LU FRSAE B Ta = +25 T, F&JEDECT8E Il 25A | #H00mA, 1.5*VDDMAX

1. EFEEEE TR,
4.3.12 1/O¥ D454

I PR\t R
BRARREA U, N RIS HRAZIR 4406 FES 2. Fra B1/O0% I #23 FCMOSHITTL.

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREIR
* 4-25 1/OFIEM:

i e A B/ME HARE AE BAhr

Vi i NG HL P HL R TTL 3 1 Vss - 0.8

Vin SN LR ﬁﬁ 2 - Vb v

ViL SR HL R CMOS 3 [ Vss - 0.35 Vop

ViH | B ST HEE g 0.65 Vop - VoD
Vpp=3.3V 200 - -

Vhys | i % Fpfil & 25 B R O Vpp=2.5V 200 - - mvV
Vpp=1.8V 0.1*Vpp®?@ - -

e | SN S e® 1 : L hA
Vop=3.3V,Vin= Vss 75 - 220

Rru 59 bR SR E H® Vpp =2.5V, Vin = Vss 95 - 310 kQ
Vop = 1.8V, ViN = Vss 135 - 500
Vpp=3.3V,Vin= Vobp 75 - 235

Reo | 55 FHIAERCHIH® Voo = 25V, Vin = Vop 85 - 315 kQ
Vop = 1.8V, Vin = Vob 120 - 495

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

it 2 R A R ST O P IR A B R . R VRS, AR IR
Z/100mV.,

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

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

Veap #2458 10 B IE 4N L

a » w0 N

A 11O 1 # 2 CMOSHMITTLAR A (A T W AFRCE), AR EE IS T 2 8™ IICMOS T Z s TTLS 4]
® X TVIH:
-WR VDD T[1.8V~3.08V]; 1 FHCMOSHHEHA ZTTL.
- VDDE A/ T[3.08V~3.60V]; S HTTLAFHE(H S CMOS.
® X TVIL:
IR VDDAEN T [1.8V~2.28V]: i FHTTLEHH M 5 CMOS.
-G VDD2 A 1[2.28V~3.60V]; i FHHCMOSHHEHA ZTTL.
i B OBl BRI

GPIO(IE F iy N\ /4 i ity 1) T LAMR AL s H 22k +/-12mA L . 7E A P S F o, VORI £ H L AR IE 3R 5 H
TiA L4275 25 H I 40 e K BUE M8 -

B A0 O M Vop F3RELHT A, A EMCUTEVop F3REUR S KGE 4T IR, ASRE R I 46 %) f R4
EH Ivop(FR 4-2).

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

R

BRARRF A, R 4-275 S HUR A IR B IR FE A Vop fiE B LR 5 &3 4-4102F &S 5. B 10
Uit 1B 42 A CMOSHFITTLY

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BRI
# 4-26 |\OWRBhREHE
- lon®, VDD= | lo.®, VDD= | lou®, VDD= | lo.®, VDD= | lon®, VDD= | lo.®, VDD
2
WIHA 3.3V 3.3V 2.5V 2.5V 1.8V =1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 25 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 11 75 75 mA
1. B&HEEE, ASEAFFER,
*® 4-27 Bl R
iinea S &M B/ME BAE Wi
Vop = 3.3V, v 0.4
lo,= 2mA, 4mA, 8mA, and 12mA ss :
Vob = 25 V
(o)) o S )
Vou I lo.= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop = 1.8 V, *
lo,=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
\Y;
Voo = 3.3V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob = 25V
¢) A 11 T S ' 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vop = 1.8 V, o
lon= -1.2mA, -25mA, -5mA, and -7.5mA 0.8"Voo Voo

1 ORI IR oL IR 2GR 4-27h 45 M At i KAE A, R Lo AT (I A /ORI i BN A B L Ivss o
2. RPN IR AR IEIER 4-2R 4 H A B KB, TR Lo f AR (BT 1O RIAD 2 1 BN AS RE#E L Ivop .
3. PC13,PC14,PCISATE TG .

T\ HH SRR

i N3 AZ TR AR ) 58 ORI e B 4-9FR13R 4-2845 1 .
BrAEReI e, R 4-28%1 H IS HUE A SRIR AL B ERF &R 444 NE5 3],
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BEREIR
R 4-28 NFH A TEFEW
DS _CFGy | PMODEy[1:0] o
S e #we | BH 5t BME | BOC | A
CL=5pF,Vbp=3.3V - 75
fmax(lo)out B{%kiﬁ%(z) CL:5PF,VDD:2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyour | i LA CL=5pF,Vop=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i NJERS | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(10)out I RKAHE@ CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vpp=3.3V - 3.5
1 (4mA) taoyout i HH e B C.=10pF,Vpop=2.5V - 45
CL=10pF,Vopo=1.8V - 6.74 s
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin MINZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(oyout | R KAH@ CL=20pF,Vop=2.5V - 75 MHz
CL=20pF Vpp=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tiojout i HH QE B} CL=20pF,Vbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin Ky NIEES | input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmaxoyour | B KAMHER C.=30pF Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) toopour | HAIHZERS CL=3pF,Vop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i NZERF | input characteristics at 1.8V and 2.5V - 2
are derated

1. /O Ik shfE /1 a] LB DS _CFGyAIPMODEY[1:0]ft & . 2 WN32G45x & %1 i /7 F M i <GP IO I it B 25 77 8% 1
i,
2. WRIIREHE 4-9% L.

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ERRAK
Bl 4-9 % N 3E AR 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 ><7D53S’D Input 50% VDD

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

NRST5| I A S FICMOS T2, WIS — MASREWTIT I _EHLHIFH, Reu(Z LR 4-29). BRARHRRHI
W, & 42950 S HORE IR A R R 53R 4-410 56153

# 4-29 NRSTE| B

#e ZH %A /M HAYE BAME | B
Voo = 3.3 V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop = 18 V Vss - 0.3*vDD Vv
Sy Vop = 33V 2 - VDD
Vinnrsm® NRSTHi A =1 B~ FLE
Vop = 18 V 0.7*vDD - VDD
o o Voo = 33 V 200 - - mv
Vhys(NRST) NRST it 25 43¢ firh i 25 L T IR i
Vop = 18 V 0.1*vDD - - Vv
Reu EE st v VN ELS Vop = 3.3 V 30 50 70 KQ
Venrsn® | NRSTHiI A JER ki - - - 100 ns

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BRI
s 2 x4 B/ME BRIE BAE | B
Vienrsn® | NRSTH JEJE S ik - 300 - - ns

L BBOHRIE, AEA K.
2. BATHPER BN FUER LA A AIF R MPMOSSE L. IX1MPMOS/INMOSTT SR HLERAR /IN(# 1510%) -
B 4-11 BHEINRSTE] RS

VDD

External reset circuit®

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

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

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

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

1 BB RIE, AR .
F 4-31 TIM2/3/4/55HEW

i B35 %M B/ME BXE XA
- 1 - trimxcLK
P JANE AT
tres(TlM) ZEH_J—%%):I ?EJ:FH_J—IETJ fTIMxCI_K= 72MHz 139 _ ns
ES 5 i b i - 0 FrimxcLi/2 MHz
fEXT CH1%£CH4 GZEH?J-%% I\FIIKH?J- EF’/)\% leMXCLK: 72MHz 0 36 MHz
Restim EN RN IR - - 16 bit
- 1 65536 trimxcLk
2ok ST i SR . ] /ﬁ
fcouwren | UEFE T AERIEI 16RIPHAEIN e o o
- - 65536 x 65536 | trimxcLk
= PRI
tMAX_COUNT Hij(ﬁ'rﬁbmﬂ—ﬁ fTIMxCLK: 72MHz - 59.6 S

1 W8 RIE, AR PR,

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREIR
R 4-32 IWDG B RHMF/MIEELEH (LSI = 40 KH2)

IWDG P . M@ [N N

B P5[2F:{<I)E]DIV IWDG_RI;EL{/.{EEL[M:O]:O IWDG_REL%jR(E_[ll:O]ZOXFFF AL
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4

132 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4

1. HBEHRIE, AEAFNER.
R 4-33 WWDGEAMF/NTHE S H(APBL PCLK1 = 36MHz)

/Mg ® = )
B Wvl\\jl[I;GRI_BC[ng]TI WWDG_?;JF%V[G:O]:OXSF WWDG_g{:jG:.{\%l‘V[G:O]:OXYF AL
/1 00 0.113 7.28
2 01 0.227 14.56
13 10 0.455 29.12 ms
/4 11 0.910 58.25

1. HETHRIE, AEAFE P
4.3.15 12CE 45
B AR, e 4-3451 H ISR 6 R BEEL R, feoLk R AIVop L LR 4 & 2 4-409 2 1F R85,

N32G4527~ i I 12CH: A FF A A dEPCIEAS T, (EH W FRRH]: SDAFISCLA Z“E " HIRIEI I, MECE N
FrR4 iy, 7E5] KAV Z [8] FIPMOSE # % 1, (BT RAFAE

IPCHE LIRS T35 4-34, A 8 Nt S I ThBe 5| I (SDAMISCL) AL TN, 2 ILE54.3.1277
R 4-34 PCEO%FM

RO PO PR+
ines e A
A B | BX | Bb | BE | Bh | BE | O
fscL 12C 5 R 0.0 100 0 400 0 1000 KHz
thsta)y | TTHRZRAFORSFIN ) 4.0 - 0.6 - 0.26 - us
twscLy | SCL 4R H] 47 - 1.3 - 0.5 - s
twscLny | SCL I i e 4.0 - 0.6 - 0.26 - us
tusta) | FEMTFUG 5K L ) 4.7 - 0.6 - 0.26 - us
thspa) | SDA HE RAF IR [H] 0 3.4 0 0.9 0 0.4 s
tauspa) | SDA EEALI[A] 250.0 - 100 - 50 - ns
t .
t“(zzg’ SDA Hl SCL |- T+ ] - 1000 | 20+0.1Cb 300 - 120 ns
T
t N
tff((zz:) SDA #1 SCL F [ ] - 300 20+0.1Cb 300 - 120 ns
tsusto) | FF SR AR EENLIN ) 4.0 - 0.6 - 0.26 - us
= 1h4% B S5 A R ] (i
tw(sTo:STA) gg%)ﬁﬂgﬁﬁn ARAFRIR TR 4.7 - 13 - 0.5 - us
Ch 5 BRI B PE - 400 - 400 - 100 pF
tvsoa) | HEA R 1A - 3.45 - 0.9 - 0.45 us
tv (ack) | B RN [E] - 3.45 - 0.9 - 0.45 us

1. HETHRIE, AEAFE PR
2. NIEBERHERE R IZCH B KA, freLki K T-2MHz, NiA BIPRIER ZI2ZCH B KR, fecLki o F1 K T4MHzZ.

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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VDD VDD

4.7kQ% g@h.mg

Repeated Start

Start Condition

\

tw(sTA:sTO)

100Q "
1
I2C Bus WM SDA
W " scL
100Q2
Start Condition fndltlon
SDA /
! x I" _/:%STT)‘ ‘\—
/ g - -t
> et _ . _\
fsom o t ) tSU(S?f:ZDA) N -—
V(SDA) CPAX P
bSTA)  tasekr) T T e Stop Condition
SCL <> N wack) /
YA A A
t i ; t tsu(sTo)
W(SCKL) = (SCK)—p»; it— =it t1(scK) % G
— ] /f o — 9 th clock
1% clock cycle

1. MESRE TCMOSHF: 0.3Vopfl0.7Vop.

2. bR EBHBHEBRTI2CE DEE.

3. HLPHEER T SEBR A, AT DUORE R SR AT I, {5 SR
4.3.16 SPI/12S¥: 0 44

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

B ot N 2 F DhRE ST EI(SPIINSS. SCLK. MOSI. MISO, I12SfWS. CLK. SD)HIHFETER, 2 W&

4.3.1275,
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BRI
* 4-35 SPIL4%H:O
#s S %1 B/ME BAE BAhr
fsoLk . Fa - 36 MHz
tyserx SPIIN AR M - 36
ggzt: SPI b |- A e [ k% C = 30pF i 6 s
DuCy(SCK) SPGB £ (5 25 SPIMAE 45 55 %
tSU(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%T%H I‘EJ y\*ﬁﬁ 2tPCLK -
tugscLin® SCLK =1 FIME f B[] TN treLk - 2 treik + 2
twscky®
tsuan L YN A R 35 ]
tsu(SI)(l) y\*ﬁﬁ 3 B
i ® \ FHRA 3 -
BRI N AR FET (5]
thsn® MR 3 ) s
taso) D@ B s U7 el ) (8] MR, frok = 20MHz 0 3tpeLk
@ B A L (] A 2 10
tdls(S())( )B)
tusor® MARR(EREIART 2 J5) - 125
1) R 1 200 )
tumoy® FHAEREILIEZ R) - 6.5
trso)® MAEX (R 2 JR) 5 -
R H R FE R (]
i ’ MR (R 2 JF) 05 -
h(MO)
& 4-36 SPI12/34&FE:W
i Eal %1F w/ME NI L
fseik £ - 18 MHz
1ty(scLk) SPIR B4 M - 18
w0 | spunts LIHRT A | S C = 0pF : 8 ns
DuCy(SCK) | SPIMH ARl 525 bt SPIME 45 55 %
tSU(NSS) @ NSS@_\—‘ZHTJ— ]‘E—J y\*ﬁﬁ 4tPCLK -
thnss)® NSSEREF [A] AR 2tpeLk -
twscLkry® . N .
twscky® SCLK AL A 7] EfL trcLk - 2 treLk + 2
" SPI2 4 -
tsu(MI )(l) w N NN EE*%:T:E SPI3 5 -
ACTE N A SPI2| 4 -
tsusn™ M
SPI13 5 -
SPI2 2 -
FAEA
thoun® _ ns
| BRI A LR 329 :
o) AR
thsi) SPI3 2 -
ta(So)(l)(z) et H U v B Ta) WA, frek = 20MHz 0 3tpcik
W@ H it H 2 1L B [ MAE 2 10
tdls(SO)( )B)
NN SPI2 - 135
523 &b L
teo® | He A WER(RRRIIHZ ) spi| 175
AR ZR) SP12 - 6.5

57/81

A AR A3 F7 PR 22 5] Nations Technologies Inc.

Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
Hif: +86-755-86309900 {4 Fi: +86-755-86169100

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



NQtion v:“ www.nationstech.com

BRI
] el XA B/ME BKRE ;XA
tvomo)™ SPI3 ) 9
I SPI2
tnso® M ([ REILIR 2 JF) P13 4 -
HHE i H ORFF B 1) I SPI2
o ® FHRA(FREIAIFZ)F) P13 1 -
1. WL, AEAFERRER.
2. BMERRIRShH 5N, B K R IER S B0 i B ORR T .
3. B/AMERIR A PR/, SRR E R R EEHR L B T s A I B oK ET (A
B 4-13 SPIEFE - WBERFMCLKPHA=0
CLKPHA=0
NSS input
inpu \ ;. /:
: tunss) 1, tesewi R 7 e hnss) J:
i€ » Xi ] % g
|
CLKPOL=0 | ' | o | ' | | |
| Iy twseky 1 Ll f
e - :
| | | |
= | |
CLKPOL=1 :ta(so). M\:\W/ |t
!‘_1 K i 1 ™ tean g
MISO output : : MSB out ><j Bit 6~1 out// LSB out >7
tsu(sty i :
i /
MOSI input M I MSB in !V>< Bit6~1ir’(/ >< LSB in XZHHH”NH”
le thesn ;i
[} il

B 4-14 SPIFFRE - MWERACLKPHA=1M

CLKPHA=1
NSS input \ /
i T /// :
| P ¢(SCLK) R t |
PRSI, g =
| I I | |
CLKPOL=0 | I : |
! | bwsoky 1) | I I
I I twseky I I ! I
|
CLKPOL=1 | | | I W tseL L
I taso) b I It | tyscLiy | ldis(s0)
| (5o h(sQy ! —
| : ) /// / \ |
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
< e /7

s TN o X swose” X_csn I

1.

W& &% & T0.3VopA10.7Vop.

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BRI
B 4-15 SPIFf PR — RO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0

|

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

|
CLKPHA=1
CLKPOL=0

|

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

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

1. W& 5% E T0.3Vopf10.7VoD.
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BERREAK
R 4-37 12SHpHEO

&5 el X AF B/ME BKRE Bfr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
fouk — T (32bit) - 64*Fs® | MHz
1ty RS MARZ(32bit) - 64*Fs®
DUCY(SCK) | 12S Wi Ao %% H 128 A, 30 70 %
tr N T
t(‘”) 2SI} B b THRI R BRI | fdkiss. CL = 50pF - 8
f(CLK)
. 1252 45 -
o) s
tyws) WSH R (7] TN 1253 65 -
i\ N 1252 45
thws)® WS LRI [A] TR 1253 05 -
L " 12S2 55 -
touows) @ WS 7 ] M 553 . -
k 12S2 15 -
f @) =31 b
h(ws) WS REF ] M 1253 25 -
tweLkr® 3125 .
CLK =i AR B ] EHEA, feck = 16MHz, #45i48kHz
tweky® 345 .
N 12S2 -
o B 1
tsu(SD_MR ) N o 12S3 5 -
Byn e N S ] s " - ns
tsusp_sr)® M 1253 4.5 -
12S2
1)(2) i?ﬁq&% 15 -
th(SD_MR ) N ) 1283 1.5
B N AR FR I (8] 552 L
th(sp_sr)P@ S 1283 15 )
e vt o 1252 - 14
tv(SDisT)(l)(z) w0 ] Mﬁlﬁ%&(fﬁﬁbmklz}ﬁ) 1253 _ 16.5
e WA BRI 1252 > '
thsp_sTy® ML PRI (Fefeidin< Ja) 1253 45 )
AR H A ) R AR ) 1252 - 65
tusp_vm®®@ ? e 12S3 - 6
e o \ o 1252 05 :
s wny® Bt ORI (8] FRARRELIFZE) 753 05 -

1. B&THRE, AEAFE AR,
2. KHRTFfecik. BN, N feck=8MHz, NTecLk=1/frcLk=125nS.
3. EHURFEE,
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BEREIR
B 4-16 12S WA 7 B (R AR B0 @
’ tecLk) O
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input | |
i t \I\ : : : tusp_sm) //’/ : thsp_sm)
Su(WS) «—> | I‘ , >
} | -
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< tl;:riégitt
tsusp_sr)l thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. W& r{%E T0.3Vop#l0.7Vob.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ IR R
4-17 12SEME 7 B (R )@
| tecLk) | trcLk) trcLk)
< > He—
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
I | [ ' I [
v(WS) tw tw thows)
| (CLKH) (CLKL) | | [
O e | ——
WS input ' l | %
npd \\ I I L /7 1
I I 1Ty(sp M) 77 | thsp_mm)
I | i >
i I /// I Last bit
SD transmit >< Last bit transmit® >< IMSB transmit >< Bit n transmit >< )
1 transmit
, tsu(SDiMd) thsp_mRr)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< //Bit n receive >< Last bit
receive
1. IEABE T0.3VooM0.7Vop.
2. AT IEBARSL RIE W . AESE— AT R XA S AR AT 1 R B L
4.3.17 QSP 14544
# 4-38 QSPIFESDREER T HRe itk
w5 B B/ME BXE X
fex QSPIBT £ AT 2 - 36 MHz
1/tck)
tw(CKH) SCK B K] 8] tcky/2-2 t(cK)/2 ns
tw(CcKL) tcKy/2 tck)/2+2 ns
ts(iN) A N 3 SN ] 45 - ns
thany A AR EF I [) 4 - ns
tvour) il H M A e 1] - 55 ns
thiouT) il H M TR BRI 1] -0.15 - ns
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BRI
Bl 4-18 QSPIFESDRIER T KN /¥
Il !4 e L: |‘ e P ok N| | Pl
Lo A f | h | Il
| | | | | | |
1/ I\ |
Clock I | | | | | S
| | ty oum | |t oun) | | | I i
[ | | | ' ' L
| \
Data output <|i Do K | D1 X D2 ) SS
I I '
|
! ! I'[s(m) th any I
"7 |
. / I
Data input Q Do X | b1 X D2 %S—
I I 1
I |
(. |
(I |
# 4-39 QSPIZEDDRAEER Tyt
w5 S5 B/AME BXE LA
fox QSPIH g 5% - 36 MHz
1tk
tw(CKH) SCK = &I [A] teky/2-2 tcky/2 ns
tw(cKL) tcky/2 tcK)/2+2 ns
tsrany; tsr(iny i N B 3 7 () 4.5 - ns
thiany; thr(ny NS R R TR 45 - ns
tvioum); twrouT) i F e A SO [a] - 12 ns
thiiouT); throuT) A R R R (8] 6 - ns
Bl 4-19 QSPIFEDDRMER T M5
::i‘;: :1 ) :: |< tw (cKH) ::: tw (kL) VI ::i‘;:
Lo | | | | | | Lo
| | | | | | [
1/ | | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
{ ] ! ! N\ <C
Data output \ DoI | D1 ! D2 | D3 | D4 ! D5 ) 5%
I 1 ' ’ ' T
! | ! | tsrany | Tt vy | : : | tar any :tm(w)|
| | |
. / R AL |
Data input \ | DL | | D2 D3 | D4, D5 S—
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIO M4 D 44

BRAERR IR, R 4-4081 IS BOR IR BEIR L  fecod R Vo L UEFF 53R 4-400 26 EAS 2.
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ERRAK
B 4-20 SDIOREMER
T
é
tw(ckH) % SW(CKL)
CK
w/
—> ‘f—tOH
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
4-21 SDERIMES
CK
D,CMD
(Output)
# 4-40 SDIMMCH: O
i 28 v s B/ME BAE AL
fop AL R IR e A % CL < 30pF 0 48 MHz
tweky | PPEMIRI ], fee = 16 MHz CL < 30pF 32
twikry | BRI ] CL < 30pF 30 ns
tr I b i) [E] CL < 30pF - 6
tr IR e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tISU ?ﬁﬁ)\@ﬁﬁﬂﬂ CL < 30pF ns
EMMCRISDEE#ERCMD. D HI(ZHRCK)
tov i H A A ) CL < 30pF - 6 ns
ton i H PR R T ) CL < 30pF 0
FESDERVIABE R CMD. D#IH (B CK)
tovo i HH A O 1] CL < 30pF - 8 oS
toHp 0t ORI ) CL < 30pF -1
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USB(43#) 42 1 2l it USB-IFIAGLE «
£ 4-41 USBJB 3 A]
&5 e BKRE ;XA
tstarTUP® USBUS K 28 J5 st 1] 1 us
1. HRHRE, ATEAF R,
% 4-42 USBE TG
) SH | 1 | ge® | mxe” | am
NG
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI N RBUE I(USBDP, USBDM) 0.2
Vem® ZE o FRE A5 VoI i 0.8 25 \%
Vse® B e ISR IR - 1.3 2.0
i P
VoL BRI AR P 1.5kQIIRLIEZ£3.6VO) 0.3 v
VoH A S P 15kQIFIRLIEE Vss®) 2.8 3.6
1. A R E R I DA i b 2R R i
2. ANTHUSB2.04# A IVEFE, USBHAEHE N3.0~3.6VHL .
3. N32G452 R %1/= Fh I IERIUSB I RE AT LATE2. VAR BIRIE, AR 1E2.7~3.0V HE R Y [ T B i e <R
4. HEESIHGAE, AEA i .
5. RUZEBERIUSBIRZN#S FHIAE.
B 4-22 USBHT/F: $RES AR TR RIE X
Differential Data Intersection
Line
s b ) S
Vss H H
D¢ >
tf tr
£ 4-43 USBAE B A
v BH & 2" | moem® | A
tr T[] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X EE 1.3 2.0 v
Rs Linfank==hiPQUWITRzNUEN R VCHL B BH AN B FE 0 A 51 27 39 Q

1 W8 RIE, AR .

2. WEHYEE5MN10%590%.

HEZHAERE, 2 USBIITEHTHE(2.0/R).

4.3.20 FEHH| 28 R4 (CAN)E: O 4e%
AR H N ThRE T I(CAN_TXFICAN_RX) I PEVERS, 1 W454.3.1275 .

R AL AR 47 IR A5 Nations Technologies Inc.

64 /81 YOI

PRI R L DX e TG X SRS 109 5 JH A AR E

Hif: +86-755-86309900 {4 Fi: +86-755-86169100

HE4: info@nationstech.com HE%:

518057




NQtion v:“ www.nationstech.com

BRI
4.3.21 12 ¥ e 23 (ADC) RS 23

BrARE R, R 444 HOE AT GR 4-40FFRIPA B L . fucud AR AV opaflt i BRI &3 2
ERE: AR LI AT — K

£ 4-44 ADCHSIE
e 2H %1% B/ME HRIE B By
Vbpa {HE R - 1.8 - 3.6 v
VREF+ IE%%% EEJJIL - 1.8 - VDDA
fanc ADCH] %t 471 % - - - 80 MHz
1.8V < Vop < 3.6V,
= = @ . @
Sy 12bit 0.01 4 MHz
1.8V ;,;;;i 1?)&3?{6\]7 0.0120 ; 6.10) MHz
@ KRR R
1.8V < Vop < 3.6V, )
Fa 0.014@ - 7.30 MHz
53 HE K 8bit
1.8V 2;;:%;":’6\’ 0.0175@ - 8.9W MHz
e O(VSSAﬁVREF,
V I YE G - . - AV
AIN T e VG i) i) REF \Y%
P,
- - 137.6 Q
o 3.6V E%
Rapc® | REEFFILHIFH ,E‘EBTT#F
W AEIE, ] _ . R
3.6VHELZMHT
Capc® R RAEE R B LA - - 5 - pF
SNDR | {ZMesk i % - - 65 - dBFS
Teal 1 HE I 1) - 82 1/fanc
faoc = 80 MHz
PR 0.056 - 8.35
@ R S HER12bit
ts AP TE] faoc = 80 MHz Hs
o 0.056 - 8.35
433 12bit
faoc = 80 MHz
L SLS bl 45 - 6015
Ts@ R 4 Sy HEEE12bit 1/fanc
R faoc = 80 MHz
2@ IE 45 - 601.5
433 12bit
tstas® b L ] - 6 10 20 us
X i e ~ TR %58
teonv® | ST T ] (635 RRE 1] - B-614 ORH Ts +1ff§)/ JBIT.SBS0S | g6,

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

ERAX(AR)H T RERKKISNBIST, 3 REFT LN T4 LSB. HHIN=12(R/R126070 95) .

Ramn <

A AR A3 F7 PR 22 5] Nations Technologies Inc.

65 /81 Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
Hif: +86-755-86309900 {4 Fi: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERRA
F 4-45 ADCRAERT M
B RE BNRE
"IN sEE | Rn () | WERDE | WA aE | Rin @) | MRS

(ns) (ns)

0.06 37 0.05 53

0.36 45 0.35 73

0.86 79 0.85 103

PomE | 12-bi s | wmmE | 12 455 s
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

PomigE | 104t 48 29 wiE | 10bi 48 37
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 = wmE | 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, AEAF .
2. MAUERAETA=25°C. Vop=3.3VE k155,
R 4-46 ADCIEE - RIBMIRKZHO@

e M R A HRE B Bpr
ET® LHIRE fuck = 72 MHz, +.3 -
EO® W RE faoc = 72 MHz, sample rate=1.75 # -
ED W kiR 7= M sps, Voba = 3.3V, Ta =25 © 4.7 - LSB
C
EL B RZE W& R AEADCKHEZ J5 HEAT I .8 -
VRrer+= VDDA

1. ADCI LUK B A A 22 L N A oA J DI
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ERRAK
2. ADCH:FES RIANENHRIIOC R R AThRHE pE N T BV N W R, PRI R 2 16 35 PRI 5 — A
PRV 51 IEFE AT (e HoRE 5 o IR W] RE 7 AR IR v N FELR AR HEASSHUL S IR B, (51 oz (1) 3860 — > 4
FETRE.
3. WHAIERAENEG, REAT 43127 A H T e FZhineiny TEBILZ N, B S5 IMADCHS JE .
4. HZEAVHEGIE, ATEA PSR
B 4-23 ADCH E et
- Veere V ' An example of an actual ADC
A [1LSBIDEAL_ T _‘%g%é_'mmmedbypw] @ conversion curve
4095 — - e (2) Ideal conversion curve
®3) The actual conversion endpoint
4094 — line
4093 — Synthesis error: the maximum

ET

Eo

Ec

Ep

e e e -

// IIIIIII

/ | | |
/ 4093 4094 4095 4096

VpbA

deviation between the actual
conversion curve and the ideal
conversion line

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

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

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

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line

B 4-24 fEFHADCHLE B BE

VDD

Ran @

Sample and hold ADC
converter

RADC(l)

12 bit

AIN>'<J_L
L

Chrarasitic IL

0 1

converter

(]

CaDC

i

1.  HFKRans RaocHCaocHIFEH, SNFE 4-44.

JF: Cparasitic Z~PCB(-S A2/ AP CB 17 /i [l B H1FQ) SHE#T [ 119 77 4 H 2 K ZTTPF) o FEA HICparasitic 20 1H 4 F IC #6117 45/

S G 0229 ADC o
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BRI
PCB# &I
KIEVRer+ & TS 5 Vopatti®, HYRIZF LA IE K 4-2580 K 4-26i%8%. B 10nFHE B A 202 A A
(FHIE), EAINIZS A REHLEET MCU: F o
B 4-25 ftE BTS2 B 2 FE LR B (VRer+ AR5 Vopatl i)

T [] V/REF+
| See @
|
|
|
- |
1uF//10nF == J,_ {:I VDDA
1uF//10nF -|-
[ VssA/V/REF-
L]
J?- See®

1. Vrer+MVrerfi A\ H H BLAELOORE LA L 17~ i o
B 4-26 fHLHEIEFS % B IH LR (Vrer+ 5 Vooatl )

:| \V/bpA/VREF+

See ™

[ 1]

1uF//10nF == VDDA

:| Vssa/VREF-

= See @

I_
[ ]

1. Veer+MIVrer N H H BLTELOOM PA_E 17
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4.3.22 12 BB #28 (DAC) B S S H

BrRARE R U], R 4-4T7 NS ERMEMFT AR 4-4 KB E frcu IR AT Vopa Bt LRI EAS 3]
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£ 4-47 DACHHE
&5 S B/ME | #BME BAE | #BfM ER
Vbpa DL FE 2.4 - 3.6 \Y; -
Vbop Bt s 1.0 11 1.2 \Y;
VRer+ ZH Wk 2.4 3.6 V| Veer b JUIHR 4K T Vopa
Vssa Hh 2k 0 0 \Y; -
y 1 > 1AV /N 47 2%
Re T TN S A L L . KQ EﬂAC_OUT% VssaZ [i] 1 5/ 7 2 R
CL LR 50 pF | fEDAC_OUT3S| il L5 K%
DAC_OUT| 44T I fIDAC_OUT 0.2 v | ST ECKHIDACHH 1 #5 1E
/N FHL T MVeer+=3.6V SR 12 A ANEL
. 1
2 S I VRer+
igﬁ?T%HTE’JDAC_OUT REF OXOEO=OXFLC.
AT —02 |, | HVeer=24V MBLT 12 R
" 2 b E% o< A FIDAC_OUT VRer+ 18
H R _ 51sB 0x155~0XEAB.
I EER LR (R LR ) DAC 425 600 TR, i\ FE0x800
DD RPN V +V +V ) “A . N2 — oA =)
FLILiH #E(Vopo+V DDA+ VRer: 500 700 TAE, 4 Vrer=3.6VINHI 5 A1l
7E T A A DAC EL IR W FE(V 5 250
I ppp+Vopat+Veers) nA | Tk
P20 b B DAC ELTL (Y o
DDAV REF+) 5 200
;’Egz,résyiﬁ(z/[\ﬁééi,ﬁﬁg]‘m +)5 LSB DACEEE%104&(&3%%81=BO=0)
DNL
HIfZE) 4 LsB | DACHCL & H12f1
ek MR R (ARSI 0 &
2 A P 2 8] ) 1 22)
ImF% 1% 2 (1R % 0x800 I} I & +5 mV | DACH & 1247
IFs GHE 5 PR A BUE Vrer+/2
" ?i—%g%g% HUA rer +17 LSB | Vrers=3.6VIi DACH: & 1211
WaRzE | MaRE +.5 % | DACHCE N12f%
W BN A(4TEE: 10625
Y NFUNI LR TSN CLoap < 50pF
fsETTLNG &, DAC_OUTIAF|H &k ° ! " Ruom = 5kQ
K+l LSB)
2456 MRS AN AR (A
UM | B Fi+10LSB), 45T 1 MS/s | Coap < SOpF
HIDAC_OUTH & B Rioap = 5kQ
N AR 25 Mo R G I ) (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACT#II25 175% 1 CHXE 6.5 10 ps | RS S R N KT RE R 2
N) [
Bt A LG (FE X T Vop33A :
PSRR+ gﬁ%%jgfjﬁl)”ﬁ%?j Po33A) -67 -40 dB | %4 Rioaps CLosp < 50pF

4.3.23 REBAE RS (TS) Rt
BRARAE I, 448 SRR M T O R 44 SAFIIREELRE . FucL i AV opafit B FLIR I A ).
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EREIK
R 4-48 BEMAERBE

] S8 w/ME HAUE mAME Bhr
T VsenseAH T iR B IR 28 14 - H H <

Avg Slope® | “FIRIE - -4.1 - mv/e
V3o® FE30CI I HL K - 1.32 - v
tstarT® FE ST ] - 10 - us
Ts_temp@® PR PUR LR, ADCREERSH] 8.3 - - us

1. HGEETHEORIE, AR,
2. HBUHRIE, AEAEF .
3. ERFLARAEI (8] T LA ek SR il o 2 IR R E
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EIREK

5 H3E R~
5.1 LQFP48

B 5-1 LQFP48#t%E R~}

b AZ COMMON DIMENSIONS
f A (UNITS OF MEASURE=MILLIMETER)
D1 £3 _losiasc e ’
A SYMBOL [ MIN NOM MAX
HHHHHH — ] A - - 1.80
b1t Al 0.05 — 0.15
™ A2 1.35 1.40 1.4¢
== () — = = : ——=
i | AN ]::I A3 0.59 0.64 0.89
CI— | BTM E—-MARK — b 0.18 - 0.27
| 2—ef.00+0.10 0. ]:3 b1 0.17 0.20 0.23
S ]:; c 0.13 — 0.18
_:u:'__fo?iﬁﬂﬁ'?: ol — T cl 0.117 0. .2.? 0.137
——| 0.10£0.10 DEPTI I, D 8.80 9.00 9.20
] D1 5.90 7.00 7.10
L D 9 7.00 7.
— INDEX_@0,800.10 — E 8.80 5.00 9.20
o | P 0.20£0.19 E] E1 6.90 7.0C 7.10
kW 4 ]—: e e 0.40 0.50 0.50
5 | 1= H 8.14 8.17 8.20
¥ I a0 P
EHEE TN et e
i L1 OOREF
el ' R1 0.08 - -
'l\ A R2 0.08 - 0.20
B 0.20 - -
E 0 35 7
>
- D a1 K 1z 13
b1 a2 117 12 13
o D
<l 9 " 1. —~WITH PLATING
[Ty] (& T‘
o ] AN —BASE METAL
< i NOTES:
ALL DIMENSIONS REFER T2 JEDEC STAMDARD MSO0Z26 BSC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L)
LEAD FOREM PART

Bl 5-2 LQFP48HI 3R ™

e
__8§ o T%13
0000000000

1. RSFfNEK .
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(UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM MAX
A | — — 1.60
Al 0.0 0.5
AZ 1.35 1.40 1.45
AS 0.58 0.64 0.69
b 0.18 0.27
ol 0.7 0.20 0.23
c 0.13 - 0.18
cl 0,117 0.127 0.137
D 11.95 12.00 12.05
D1 9.80 10.00 10.10
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B2 11° 127 13
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NOTES:
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=] 1 7 |E= «
= \._ . - E= A — 1.60
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= i b 0.18 - 0.27
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6 W AfE B

Bl 6-1 N32G452 & %] AL B ER

Company abbreviation Temperature Range
N = Nations Technology 7:-40 ~ +105<C
MCU Bit Width

= 32bi Fackage 1ype
32 = 32bit Package Type

L=LQFP

Types of Product T=TQFP

G = General purpose .
Memory Size

B = 128KB Flash
C = 256KB Flash

MCU Core E = 512KB Flash
4 = ARM Cortex-M4F

L -
X2 = Basic C =48Pins

R =64 Pins

M = 80 Pins

V =100 Pins

Q =128 Pins

R 6-1N32G452 RFIT ARG (E B
TGRS0 ER ] HRRT EO SPQ® R

N32G452CBL7 LQFP48 mm*7mm e 250 -40°C ~ 105°C
N32G452CCL7 LQFP48 mm*7mm e 250 -40°C ~ 105°C
N32G452CEL7 LQFP48 mm*7mm Ervicn 250 -40°C ~ 105°C
N32G452RBL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G452RCL7 LQFP64 10mm*10mm Ervicn 160 -40°C ~ 105°C
N32G452REL7 LQFP64 10mm*10mm FEi 160 -40°C ~ 105°C
N32G452MBL7 LQFP80 12mm*12mm Ervicn 119 -40°C ~ 105°C
N32G452MCL7 LQFP80 12mm*12mm i 119 -40°C ~ 105°C
N32G452MEL7 LQFP80 12mm*12mm i 119 -40°C ~ 105°C
N32G452VCL7 LQFP100 14mm*14mm FE&t 90 -40°C ~ 105°C
N32G452VEL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
N32G452QCL7 LQFP128 14mm*14mm e 90 -40°C ~ 105°C
N32G452QEL7 LQFP128 14mm*14mm e 90 -40°C ~ 105°C

1 oA s B e R T 0.
2. BROFOVAAAAE, WRAHALTER, HRAERSOR.
3. mUMUEME.
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BT 4.2 Haxt i RATEE #5250
BT 4.3.2 b ORI LI ) TAE 26 Voo b7k i/ ME
BT 4.3.3 PYRE AL AT HLJF s AR HuRp 1
BT 4.35 ftE IR fuouk AR AN focLku/froLke
BT 4.3.7 PR EREE LSI 2450
BT 4.3.9 FLASH TEflHEE S5
BE T 4.3.12 1/0 i R
BT 4.3.13 NRST 3| sk
. BT 4.3.14 TIM B teounter B3
. BECT 4.21 12 AR 2R (ADC) LS L
. BT 4.3.16 SPI/I2S $2 1R 4-26
BT 4.3.22 DAC /S35
. BT 4.3.24 [RFE AL KA R

Bk 3.1 H R R K

e B 2-1 F7fifs s i apt ]

BME 3-1 B IHIE SR 78 1

BT 4-2 110 F R4 H BT
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2020.6.28 V11
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2020.11.27 V121

w npoe

2020.12.31 V1.2.2
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A& 5 PR AL R LY AR HURR I AR OGS 5L

B EASHURI AL T fr) S 2 A0 f K LA TS AR S S 8L
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. B NRST 5| IR <S5
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EHGHAN SPIL FHEA K S5

. BN SPI2 R A S 5L

. BEdRN 128 R AR S

B 128 R P E b IR R
. BN QSPI FFIEAHSESEL

. i N SDIMMC # R X S 4L

BN ADC R S A RS 4L

. fEEdfi N DAC R XS 5L
- B NI AR AR AR R S
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22. Bk 4-18 fhiid

23. 1Bk 4-22 f7 AR

24. ABCFRAS AR BUINbR v

25. 1BUGE 4-25 Hiik, VI VIHIVIL ik

26. 1BUGR 4-29 ik

27. Bk 4-44 ik

28. UNINZE 4-45 ADC RFERTIA]

29. 1BI4ER 4-15/4-17/4-18/4-47/4-48 ik

30. & EXTI yRAR 48y 21 4

31. 1Bk IWDG T siash 3 4ir

32. BRI T B A ik

33. &k STOPO #5x3: Hi e i 15 2 AR B H ik
34, Bk 3-1 1 1/0 itk

1. 1Bk 4-34 12C 10
2022.08.30 V220 |2 [B2 ADCHEMIRSHL

3. &k ADC RFERT (Al FHC S 3L

1. B 3.2 EATERR ADC i i KA

2. 1BHGR 4-34, SDA Bl ORFEf /N TE N 0
2024.11.19 v23.0 |3 5 FEAHIHEERAEE

4. HINEE 6 Y

5. Mg i A4 BRI Y

A AR A3 F7 PR 22 5] Nations Technologies Inc.

80/81 Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
Hif: +86-755-86309900 {4 Fi: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERRA
8 B

[H BRI AR AT CRARE REAR™) W SCRIA L8 B il th e N RIS E ik, 22400
St S H ARG R R, SO S P R [ R B dh CRAR™ ™) A FI A .

[ REAREII AR T LRBL FAER AR AT AR B T B 25| FH 28 =05 4 FR ek
i (AT BURAEIXO 2 H .

[ AR R RIS A5 . ITIE. 955, B RIESTRIBCR], A SATIE A 358 AL T B0 KR
HEk 2 | R AR AR H SRS ) B TR AR o

I B A Fy e B HERA AT 5 AR, (ERIME DI, FFANEE [ R BRI L SOR AR PR AT ] FEE AR H 54T
A P G SORSAE S DA R AR ™ A, AR 2 L 2 AT S BT AR RN T R AT 2 A, R
ANKIAE AT RS FH s SCRS BlAS 7 St i 7 A AR AT e L TRV b ARplk. A R T A ki B 5 SRR A T
.

] B AR 7 i A 2R GB35 7 (14 L FH A8 R B AR AT s s ORIIE A0 AR S £ H R AR 3 A AN 2 B
PEREOL T, ARSI AN 0GTo . NS s EI 10k, LSRR Ay A 2 e
AZEEHEFHEART: SARFARBGE . R FReEm . Tl s, raR 2 ek E
DL KA 15 1 SCRF BAERF2E iy (R FH -

P AN 22 e Aol P £ DRGSR P A5 PN RAEL, TR A PR A8 [ RSB AR i R DI A 2 4 i T - B8O Uk
SRR R AR BURSH SR R A

X BESCRE AT S RAEAT AR . BRORZARIE, AR EARR T @M. Fre g PEAM AR B RAE 53
£, B RER TR oV A BEAT S ot .

REWIRHVFR], ARATANAG DR B O SO 1 4 BB 0 AT AR . B, B2 Paeifedk.

A AR A3 F7 PR 22 5] Nations Technologies Inc.
Hif: +86-755-86309900 {4 Fi: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



	1 产品简介
	1.1 器件一览

	2 功能简介
	2.1 处理器内核
	2.2 存储器
	2.2.1 嵌入式闪存存储器
	2.2.2 嵌入式SRAM
	2.2.3 嵌套的向量式中断控制器(NVIC)

	2.3 外部中断/事件控制器(EXTI)
	2.4 时钟系统
	2.5 启动模式
	2.6 供电方案
	2.7 复位
	2.8 可编程电压监测器
	2.9 电压调压器
	2.10 低功耗模式
	2.11 直接存储器存取(DMA)
	2.12 实时时钟(RTC)
	2.13 定时器和看门狗
	2.13.1 基本定时器(TIM6和TIM7)
	2.13.2 通用定时器(TIMx)
	2.13.3 高级控制定时器(TIM1和TIM8)
	2.13.4 系统时基定时器(Systick)
	2.13.5 看门狗定时器(WDG)

	2.14 I2C总线接口
	2.15 通用同步/异步收发器(USART)
	2.16 串行外设接口(SPI)
	2.17 串行音频接口(I2S)
	2.18 四线外设接口(QSPI)
	2.19 安全数字输入输出接口(SDIO)
	2.20 控制器区域网络(CAN)
	2.21 通用串行总线(USB)
	2.22 通用输入输出接口(GPIO)
	2.23 模拟/数字转换器(ADC)
	2.24 数字/模拟转换器(DAC)
	2.25 温度传感器(TS)
	2.26 循环冗余校验计算单元(CRC)
	2.27 算法硬件加速引擎(SAC)
	2.28 唯一设备序列号(UID)
	2.29 串行单线JTAG调试口(SWJ-DP)

	3 引脚定义和描述
	3.1 封装示意图
	3.1.1 LQFP48
	3.1.2 LQFP64
	3.1.3 LQFP80
	3.1.4 LQFP100
	3.1.5 LQFP128

	3.2 引脚复用定义

	4 电气特性
	4.1 测试条件
	4.1.1 最小和最大数值
	4.1.2 典型数值
	4.1.3 典型曲线
	4.1.4 负载电容
	4.1.5 引脚输入电压
	4.1.6 供电方案
	4.1.7 电流消耗测量

	4.2 绝对最大额定值
	4.3 工作条件
	4.3.1 通用工作条件
	4.3.2 上电和掉电时的工作条件
	4.3.3 内嵌复位和电源控制模块特性
	4.3.4 内置的参考电压
	4.3.5 供电电流特性
	4.3.5.1 最大电流消耗
	4.3.5.2 典型的电流消耗
	4.3.5.3 低功耗模式电流消耗

	4.3.6 外部时钟源特性
	4.3.6.1 外部高速时钟源（HSE）
	4.3.6.2 外部低速时钟源（LSE）

	4.3.7 内部时钟源特性
	4.3.7.1 高速内部(HSI)RC振荡器
	4.3.7.2 低速内部(LSI)RC振荡器

	4.3.8 从低功耗模式唤醒的时间
	4.3.9 PLL特性
	4.3.10 FLASH存储器特性
	4.3.11 绝对最大值(电气敏感性)
	4.3.12 I/O端口特性
	4.3.13 NRST引脚特性
	4.3.14 TIM定时器特性
	4.3.15 I2C接口特性
	4.3.16 SPI/I2S接口特性
	4.3.17 QSPI特性
	4.3.18 SD/SDIO主机接口特性
	4.3.19 USB特性
	4.3.20 控制器局域网络(CAN)接口特性
	4.3.21 12位模数转换器(ADC)电气参数
	4.3.22 12位数模转换器(DAC)电气参数
	4.3.23 温度传感器(TS)特性


	5 封装尺寸
	5.1 LQFP48
	5.2 LQFP64
	5.3 LQFP80
	5.4 LQFP100
	5.5 LQFP128
	5.6 丝印说明

	6 订购信息
	7 版本历史
	8 声明

