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N32G452xB/XC/XE BAEF M

N32G452 &K 32 bit ARM Cortex-M4FW%E, B TAEEH144MHz, XRF SZEEFMDSPIES
£ R£iE512KB Flash, 144KB SRAM, 2x12bit 4.7Msps ADC, 2x1Msps 12bit DAC, £EREZHU(S)A
RT. 12C. SPI. QSPI. USB. CANEZ#:1, 1xSDIO¥:, WNBZEEEEAIN®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
— I EH 144MHz, 180DMIPS
® NE LA
— A 512KByte J1 A Flash, SCRAINEAEE. 2 H - o KE B BRI, SCRAEfT ECC K5,
JIREES B, 10 AR 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 #h B 4
— HSI: W¥Bm#E RC OSC 8MHz
— LSI: PEBIKIE RC OSC 40KHz
— WEEEPLL
— SO L BRITER, ATACE RZN . HSE. HSIEL PLL 5 44 !
o i
— SRR A R BN S R AL
— CFFRTIRELL, BIEEA
o H{FHEM
— 7N US)ART £, Fmi#*ik 4.5 Mbps, FHH 3/~ USART #2111 (3£#F 1S07816, IrDA, LI
N) , 44 UART #11
— 3ASPIE:M, MEEIA 36 MHz, H 2 AN3HF 128
— 14 QSPI M, #E &k 144 Mbps
— AN RCEN, HEEE 1 MHz, FMEATEE, AN SR bk 5
— 1/~USB2.0 Full Speed Device #1
— 2/ CAN 2.0A/B S8
— 1> SDIO £:H, 3#F SD/SDIO/MMC #% X
o MERERLIIEE N

1 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
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2 /> 12bit 4.7Msps =i# ADC, ZMUFEE AL, 6bit #ia R AR &4 8.9Msps, 1A 18 B AR L

U NIEIE, SCREZE

2 4~ 12bit DAC, KFEZ 1Msps
RN IR S U IR

JITA M 11 S RF 1.8~3.6V 4 HiE T4

® S KSCRF 97 NSCFFS R ThAER GPIOs, KZ %L GPIO 3CHF 5V fiif k.
® 2 /NEnd DMA =4, B8 SCRF 8 1liE, I@iE Rk & B kAT TS
® RTC LW ieh, SCHRFEFE AT, WEhFt:, JIIIPEMREE, SR M fis ik
o I
— 2 > 16bit EPUERTHEES, SCRFRIER . B LLEL PWM Hith DL OEAS gt NS DR, B
EE TR 6.9ns. FEANER B 4 MOLAEE, Horb 3 ANEIE SR 6 B H AN PWM it
— 4 16bit @A E IS, A EN AT 4 ANMIOLEIE, SRR U PWIM
ik
— 2/ 16bit FEAlE AR
— 1x 24bit SysTick
— 1x 7hit HHEI 1M (WWDG)
— 1x 12bit #32F [TH( IWDG)
o Zfi
— 7% SWDNTAG #E£L % 1
— 3Z¥f UART. USB Bootloader
o AR

PN B R SR A 5|

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

ZHPAIXERE (MMU)

TRNG HFEHLEUK 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
® [ fEXM

TAEHEEJEH: 1.8V~3.6V
TAEREEJaE: -40°C~105°C

B REARBEAERAR NSING TECHNOLOGIES INC.
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— ESD: #KV (HBM %)) , #IKV (CDM F#AL)
o i

— LQFP48(7Tmm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)

—  LQFP128(14mm x 14mm)

3 E REARB A ABR AR NSING TECHNOLOGIES INC.
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H %

(Y 1 71 TN 5
LI OO 6
D51 1111 OO 7
21 AEFEBETAAZ oottt ettt 7
22 FFRBEBE oo ettt ettt n et st s e n e 7

221 HRANTRITETFIE BE oottt sttt ettt ettt ettt 8
2.2.2 FRATUSRAM ..ottt ettt ettt 8
2.2.3 HREMIAIE R A EIIEHIZENVIC) oot 9
R e e B (=5 I JOS OO OR OO 9
2 IFEI ZRGE oottt ettt 9
2.5 JEBIHETR oottt ettt 10
206 BEELTTZE oottt ettt ettt 10
Ny - Y AT 11
2.8 TIZRFEFEL HETIES oottt sttt ettt ettt 11
2.9 HHLTR TR oottt e ettt s ettt ettt ettt 11
210 MRIHFEBETR oottt ettt ettt 11
211 EEETFAEBETFIL(DMA) w.oovooeeeeeeet ettt ettt 12
212 SEEFHFET(RTC) ottt sttt bbbt b et s ettt n e 12
213 TEBTRREHITE T oottt ettt sttt ettt 12
2131 FEATE I (TIMBHITIMT)..o.ooeceeeeeeeeeeeee et se s senneas 12
2.13.2 G TEIT ZE(TIMX) cooceteeeee ettt ettt sttt n et n et 13
2.13.3 AR E IS BE(TIMLIFITIMB) ..o st es st 13
2.13.4 ARG FETEIT BE(SYSUCK) coovocvoeeerceeeees ettt ettt n ettt 14
2135 BT THITERTBEWDG) ..ottt sttt n et n et 14
24 P ZEFE T oot ettt bbbttt sttt 14
215 JBH BT HUUR BEUSART) oottt sttt sttt 16
216 BT AP TT(SPI) ettt sttt ettt 17
20T BT TERTIE TT(I2S) oot et 18
208 TUZRAMEAETT(QSPI) oottt 19
219 BA BT HINITHIE TT(SDIO) . oo en e 19
220 FEHIZEDXIBRHZE(CAND) oottt ettt 19
221 JEFE AT ELZE(USB) oottt 20
R NS NG R 2 W (€1 =TT OO 20
223 B BT IEABE(ADC) oot 21
224 BT IEANIFEZZ(DAC) oottt 22
B Lo £ 1) OO 22
226 PEIRTERIRIE AT BLELTE(CRC) oottt s 22
227 FEIFHELENITE GIEE(SAC) oottt ettt 22
228 ME—TEAG T T(UID) oottt 23
229 B AT BLEITAGUHIR T (SWI-DP) oottt 23
Nk 5 TSP 24
T 2T = OO TR O RO 24
BLLLQFPAS. ...ttt 24
3 T 10 = =< TP 25
TN TR I 110 = =< TSSO 26
30 10 = = 0o PO 27
T TSl 10 = = 2 TP 28
3.2 GBI THIE S oottt s 29
1 ERBARBAHRAT NSING TECHNOLOGIES INC.
Hudik: ERYINTT R L X g db X 5 R % 10945 B I B AR K JE
Fii%: +86-755-86309900 1 H: +86-755-86169100
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¥ - TS 36
AT TR 2 oottt ettt ettt et ettt e et et ettt ettt ettt ettt et ettt 36
T Y, 15 N/ = NPT TP PP TTOTTPORPPRORON 36
B0, B BB oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en ettt enerns 36
B3 I R oottt ettt ettt ettt ettt ettt ettt 36
AL A A B L S oottt ettt ettt ettt ettt ettt A et ettt ettt et ettt ettt naeee 36
A.15 T NI oottt ettt et et ettt e ettt et ettt ettt ettt ettt ettt ettt ettt et et ettt e et enaeee 36
B0 BB T 8 oottt ettt ettt et ettt ee et r et enns 38
BT BT REII B .ottt ettt ettt ettt ettt ettt ettt et e eneen 39
A2 LT I R TE L oot e et ettt et et e e e et e e et et et e et et ettt e et et et ettt et et et enes 39
e S B (25 < TP T TP STTTRT 40
T T2 B B (5 <2 L TP TSP OO UR TR 40
4.3, T I B T 5 oottt ettt ettt e ettt s e et et en et ee e s enen e 40
4.3.3 PUR I R L L oottt e et teee ettt ettt e ettt 40
B34 PYBIIZEZEHLIE coooooeeeeoeeeeeeeeeeeee ettt ettt ettt ettt et et et et et ettt e ettt ettt ettt 41
4,35 B A oottt ettt ettt ettt ettt ettt ettt ettt re e 42
4,38 B B EEE oottt ettt ettt ettt ettt ettt ettt 44
43,7 B B oottt ettt ettt ettt ettt ettt ettt ettt eee 47
4.3.8 MAKIIHFEREZRIIR ITITTHL .oov oottt e et s et ee et ees et et s e et ee et esseeeee e et es e eseneees s eeeseneenees 47
430 P L E oo ettt ettt ettt ettt ettt et ettt e e 48
4.3.00 FLASH T B A <ottt ettt ettt et et e et et e e et e ettt et ee e et ee et et et er e 48
4311 ZERHERAB (FEIBUBIE) oo 49
8,302 HOT TTEETE oottt ettt ettt e ettt st ettt e et eeeeee et et ee s et e s ee e et et e e e et et et et e et es e et e e e e et et eeeenens 49
43,13 NRST G T oottt e et e e e e et e st e e et et ee e e et e e e e e e e et e e s et st es et es et et s es e eneeseeeeees 53
B304 TIM B B PE oottt ettt ettt e ettt et et ettt e et ee et e e et e e et e e et et e e et ettt et et e et en e et s e s et et e enns 54
8,305 2 E T UEIE oottt ettt ettt ettt ettt e et e et e et e et ettt ettt ettt ettt e et ee et 55
8.3.16 SPII2SHE TIETE oottt ettt ettt e e et et e e et et st e e et et ettt es e et ettt et et e et es e et e e s st ee et eeenns 56
I A0 ] = PP 61
4.3.18 SD/SDIO ML TTRFIE .ottt ettt ettt et ettt et et e et e e e et e e et et ee et en e et eseee et es e es e eeeseeeenns 62
8,309 USBIFIE ..ottt ettt ettt ettt et et ettt e ettt et ettt ettt e e ettt ettt et et et ettt e et 64
4.3.20 4528 FRHEIN LG (CANYIE TTEFVE oot 64
4.3.21 120 A EHE B (ADC)HL B E oot 65
4.3.22 1207 AL B (DAC)HL B oot 69
43,23 TR A I (TS L oot 69
T - A TP TN 71
BT LLQFPAS ..ottt ettt ettt ettt ettt ettt 71
S.2LQFPBA ...ttt ettt 72
5.3 LQFPBO ...ttt ettt ettt 73
SALQFPLOD ...ttt ettt ettt ettt n e 74
S5 LQFPL28 ..ottt ettt n e 75
500 ZZETITIBH oottt ettt ettt ettt ettt ettt ettt et ettt a et ettt ettt ettt e ettt e e 76
A L= = TSP 77
T R T 0 oottt ettt ettt ettt ee et ettt et ert et ertete et et ete et et et et et ete et et ete et et ete et et aearens 78
=1 TSP 82
2 H R ARBAE FRAF NSING TECHNOLOGIES INC.
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RHEZF
BT 2oL B I B T T I oottt ettt ettt ettt ettt ettt ettt eeen e 12
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 29
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 39
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 39
BB A3 R I E oottt ettt ettt ettt ettt ettt e e ettt ettt et ettt et ettt ettt 40
BB A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt en et 40
B A5 B T LT ) T E G oottt ettt ettt 40
Fo 4-6 PRI AL AT B AZ B R IE oottt ettt ettt ettt et n ettt 41
ZZ AT T B IIBE IR oottt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt ettt 41
K 4-8 BTN R K LA,  HOE A AR P S TN IE AT 1o 42
C I I 310 R vl N o N =< < T =TT 42
F 4-10 BT LAY LRV AR, BE AL FEARAD M I EBFLASHA IZ AT oo 43
411 BERRRE IR T LI EE T T oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt n et 43
F 4-12 AEHUAIERRHUE R R AR R K EBIE TR oottt en s 44
F 4-13 EE AT P EEE (BYPASSEETR) oottt ettt 44
F 4-14 AN PV EERPE  (BYPASSEET) oottt e et s et s et n et n et 45
F2 4-15 HSE 4~32MHZIR T B TEDD oottt ettt ee ettt ee et ettt et eeen e 46
F 4-16 LSETRIG 22 HFE (FLSET32.7BBKHZ)D) ..ottt ettt sttt 46
B2 A LT HSI R T B TE D@ oottt ettt ettt et et ettt ettt ettt en e 47
2 AL LS TZ A MED oottt ettt ettt ettt ettt et n ettt en et 47
2 4-19 MRIIFEREIRBIMRIEINT T ..ottt et e ettt ee e e e et et e etes e et es e eten e et es e et eneeees s eeeeseeeesenneas 48
B A 20 P E oottt ettt ettt ettt ettt et ettt ettt et en et 48
B AL R E AT B L oottt ettt ettt ettt ettt ettt 48
Sy AR e e A 11 TN 49
G A28 ESDAART IR AR oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ee ettt 49
A28 I SIBUBE oottt ettt ettt ettt ettt ettt ettt ettt en et 49
B A2 OB S I oottt ettt ettt ettt ettt en et 50
B A28 LOTR B AE JTR oottt ettt ettt ettt ettt et 51
B AT T L R E oottt ettt ettt ettt ettt ettt n ettt en et 51
B A28 BN AT TIETED oottt ettt ettt ettt ettt ettt en ettt en et 52
ZE 829 INRST G TP oottt ettt e e et et et e e et e et e e e e s et e e e e et e e e et ee et et ee e e e e ee e e et e s et e s ee s eeeeneans 53
2 A-B0 TIMLIBHETED oottt ettt e et et et et ettt e e e s e s et ettt s et e ee et et et et et e et et et ettt e et e st et et et eens 54
T2 A-BLTIMIBIAISHEETED oottt ettt ettt ettt et e et et ettt e e et et et ettt e et e e et et et et e e e et et es et et ee e e eeeeas 54
F 4-32IWDG e KA BUZALIFTA] (LS =40 KHZ) oo 55
F 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 55
B V. LT 0% - I L TR 55
2 235 SPILEFMED oottt et ettt ettt ettt ettt et ettt ettt A ettt ettt ettt ettt ettt ettt e eeeeas 57
T2 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt e ettt et et e e eeeeas 57
2 o3BT 1S TED oottt ettt ettt ettt ettt Attt ettt ettt et ettt ettt et e eeeeas 60
25 4-38 QSPITESDRIFIIR T FRFIE oottt et ee et n et ee et s e 61
2% 4-39 QP IZE DD R T N I oottt ettt ee ettt 62
T2 -0 SD MM CEE T EE A oottt ettt ettt et e et et ettt e e et et et ettt e et e et et et ettt et et ettt en e 63
2 A-BL USB JE BT THL vttt ettt et et et ettt e et et et et ettt eaes e e et ettt s et e et et et et et et e et e et et ettt ettt ettt ee e 64
B A8 USB L UL oottt ettt ettt ettt ettt ettt ettt ettt 64
B A A3 USB AT B UL oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt 64
TG A-BA ADCHEFTE ..ottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt 65
B Yy B3 =11 111K L OO 66
e 4-46 ADCHETE — TR BRI ZEAED@ oottt ettt ettt ettt ettt e e es s et en e etereees 66
ZE A BT DACHETTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ee ettt en et 69
B A8 R A TR ME oottt ettt ettt ettt ettt ettt ettt ettt 70
2 B-1INB2GA52 B T T T B R I B IR oottt ettt ettt ettt ettt ettt et ettt et ettt e et n et en et 77
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K H 5%
B 1-1 NB2GAS2 R FUHEIE] ..ottt ettt 5
B 2-1 FFABE BRI T oottt sttt a ettt e 8
B 2-2 BRI oottt st 10
] 3-1 N32GA52 B2 HILQFPAB T HIZI AT w.vovoeveeeeveeeesteeteseee sttt sttt sttt 24
] 3-2 N32GA52 B2 HILQFPBA T HIZI AT .vovvoeveeeeveeeeseeeteiee s st tes sttt sttt 25
& 3-3N32GA452 2 HILQFPBO T HIZN AT w.vovoevereeveeeisteetesee s sttt es sttt 26
& 3-4 N32GA452 22 HILQFPLOOGI FHI TN I wovovverveieeeeetetesee st sense sttt sttt 27
B 3-5 N32G452 Z2 HIILQFPL28 G FHI T wovoeveceeveieeeeeee ettt sttt 28
B AL G I AR ZEAE oot 36
BEL 42 BUBEI N HLIE oottt sttt sttt 37
B A-3 BEEL T ZE oot ettt ettt 38
R = b == iy - <SPPI 39
B 4-5 AT B B YR I ST T T B oottt 45
B 4-6 AR AT IS B YR I ST VI T B oottt 45
B 4-7 A8 FHBMHZE AR T B TR FH ..ottt 46
B 4-8 1 FH132.768KHZER AR K LT R FHMQ) oottt 47
N a1 < OO 53
BEL 410 AEBIIFEIR ..ottt 53
B 4-11 ZEBUINR ST G R oottt ettt 54
B 4-12 PCIR R AT I TR HLEE W oottt ettt 56
B 4-13 SPIIF R — MAEIATCLIKPHASO .......voocveeeeee e ns e 58
4-14 SPI B — MR FICLKPHATLD ..ot 58
A-15 SPIFFFEEEL — FEEERM ettt ettt e et ee e 59
4-16 12S BRI 5 B (TR TUTETIED 1ot 61
4-17 1S FBERIF B TR TIED oot 61
4-18 QSPITESDRIFIIN T IR FE oottt sttt ettt tnesns 62
4-19 QSPITEDDREE T T I 5 vttt sttt ettt senesens 62
4-20 SDIOTETEIE TN ..ottt ettt ettt ettt ettt 63
A-21 SDERTAEIIR ..ottt ettt 63
4-22 USBIS 7 : BHBAE T ETEAI T FEIT TEITE S oottt 64
B-23 ADCHEFEEETE ..ottt ettt ettt es 67
4-24 A FHHADCHL I FRITEFE ] oottt ettt ettt 67
4-25 it r FEJERT 2 2% FEL IR 25 T LR IR (VREF R S VDDARIIE) oo 68
4-26 it FEJERT S 2% FEL I 25 B LR IR (VREFT VDDATHIE) oo 68
B LQRPABEIZE XS] oottt ettt ettt ettt 71
P 5-2 LQFPASEF BEIE AT T UM oottt a et 71
P 5-3 LQFPBAET L FUSE Lottt sttt 72
P 5-4 LQFPBAE BEIE AL T UM oottt a et 72
PE 55 LQFPBOET B FUS .ottt n s 73
P 5-6 LQFPBOET B AT T UM Lottt sttt 73
PE 5=7 LQFPLOOETZE JUST oottt sttt s s n et n s an s 74
P 5-8 LQFPLOOETZEFE AL T ILM oottt 74
PE 50 LQFPLI28E 2 JUST oottt ettt 75
] 5-10 LQFPL28EF I FLFEULW oottt sttt ettt 75
| 5-11 LQFP48/LQFP64/LQFP80/LQFPL00/LQFP128 ZZENTHEIH ... 76
4 H RBAR R 417 FRA 7 NSING TECHNOLOGIES INC.
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1 =&

N32G452 Z 51| iz i) 45 7= i K Pl i R RE 327 ARM . Cortex™-MAF N, 4ERF SIE BT (FPU) IS
SHFE (DSP) , HFIATHEIES . & LAEES144MHz, SERETAS12KB N 47 f#Flash, 37 #5% H
PO IX SR, i K144KB SRAM. WE —/NHIEEIRAHBELZE, WAMKE 7N B s 2R APB K B 2R AE R,
% S HFOTANEIOs. RILFEF m et il O, w521 12(75Msps ADC, 1 % S F7184 4k N\l
&, 241 1Msps 12{7DAC. [FIHAEZFEFmBERED, AFE7NUS)ART. 4412C, 34SPIL 2/M2S, 14
QSPI. 11USB 2.0%4%5 21NCAN 2.0B. 1 SDIOfEH: 1, WEZEMEIEEAINES %, ZFr2FhEpr
e ] 25 SR R A e

N32G452 25|77 i il fa g TAE T-40 CE+105THHEE I, L EEL8VEI6V, Rt ZFhIhFEMA It
Pk, FFERIIFEN M ER . Z R V05 iR T 48 2= 128 A IS Fh AN [F] - 2 T 20, AR IEAS 7] 1 2%
o, i AL E AR AR A 1-125 1 7% R 507 s HE R .

E 1-1 N32G452&FIER

System peripherals
oz Encrypted
R Power
L e — 1 I
-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

5 H EHEARBAER AR NSING TECHNOLOGIES INC.

Huhk: RN RE Ll X AL X R % 109 5 R AR K E
1% +86-755-86309900 L H: +86-755-86169100
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£ 1-1 N32G4A52RF IR IEAE

RS | N32G452CB/C/E | N32G452RB/C/E | N32G452MB/C/E | N32G452VBI/CIE | N32G452QC/E
FI?TEI?)E 128 256 | 512 | 128 256 | 512 128 256 512 128 256 | 512 256 512
SR?&’S’ T o180 [144|144| 80 | 144 | 144 | 80 | 144 | 144 | 80 | 144 | 144 | 144 | 144
CPU#i R ARM Cortex-M4F @144MHz,180DMIPS
TAEIRES 1.8~3.6V/-40~105°C
& EH 4
Ny =1 2
Gl 2
SPI 30
12S 2
QSPI Only Sl(r;gle Wir 1
&1 o 3 4
i
B USART 3
H UART 3 4
usSB 1
CAN 2
SDIO No 1
GPIO 37 51 65 80 97
DMA 2
Number of C 16Channel
hannels
12hit ADC 2 2 2 2 2
Nurber of ¢ 10Channel 16Channel 16Channel 16Channel 18Channel
hannels
12bit DAC 2
Number of ¢ 2Channel
hannels
s . DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TR
S NG
GAARY SRS (RDPIWRP) | fAighna. XY, Z&B3)
EE LQFP48 LQFP64 LQFP80 | LQFP100 LQFP128
SPI2FISPI38; 11 fE 1% R 3% Hu 7 SP 1A R 12S 35 A 2 1] P e .
6 H RE AR AR AT NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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2 TheEe i
2.1 S EBAZ%

N32G452 R FEE K T Feii— S A RARM Cortex™-MAFALFE#%, 7F Cortex™-M3 PN K% [R 3L Fomfk T8
Be 7, FEIN TR AEEAE RS (FPU)  DSPAIFATIFEES, $24L1.25DMIPS/MHzIE T ERE . [RIRS
H BS54 RE 17 5 Cortex-M £ 51 A H 8% R IOAE, (R ASHN 5 T4 OO s 414, FH DA 2 75 245 il
FME SR AR ES THERNN .

ARM Cortex™-M4F 3217 {5 #5 2 FE AL BE 35 B A L 7 RS 20K

JF: Cortex™-MAF /5] F F#25Cortex-M3 7/

2.2 TR A

N32G452 Z 5| g E & R NN A7 (Flash) 17figas . ik AZUSRAM, T 2-1 N7 as it 1 .
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0xE010_0000

0XEOOF_FO00
0XE004_2000
0XE004_1000
0XE004_0000

0xE000_F000
0xE000_E000
0XE000_3000
0xE000_2000
0xE000_1000
0xE000_0000

0xA000_2000
0xA000_1000
0xA000_0000

0x9000_0000
0x6000_0000

0x4400_0000
0x4254_0000
0x4200_0000
0x4010_0000
0x4002_A000
0x4000_0000

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

OX1FFF_F812
OX1FFF_F800
OXIFFF_4000
OX1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0x0008_0000
0x0000_0000

Vendor Specific 511MB

Private Peripheral - External 768KB

Private Peripheral - Internal 256KB

Extended register 1GB

OXFFFF_FFFF Reserved
OXEOOF_FFFF ROM Table
0xEO0OF_EFFF External PPB
0XE004_1FFF Reserved
OXE004_OFFF TPIU
O0XE003_FFFF Reserved
OXE000_EFFF NVIC
OXE000_DFFF Reserved
O0XE000_2FFF FPB
OXE000_1FFF DWT
OXE000_OFFF IT™
OXDFFF_FFFF| Reserved
0xA000_1FFF QSPI Register
0xA000_OFFF Reserved
OX9FFF_FFFF [ QSPI Bank
OX8FFF_FFFF | Reserved
OXSFFF_FFFF Reserved

O0X43FF_FFFF

Reserved(bit-band Alias)

0x4253_FFFF

Peripheral Alias(bit-band Alias)

OX41FF_FFFF

Reserved

0x400F_FFFF

Reserved(bit-band Region)

0x4002_9FFF

AHB/APB1/APB2(bit-band Region)

OX3FFF_FFFF

Reserved

0x23FF_FFFF

Reserved(bit-band Alias)

0x2247_FFFF

SRAM Alias(bit-band Alias)

0x21FF_FFFF

Reserved

0x200F_FFFF

Reserved(bit-band Region)

0x2002_3FFF
0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

OXIFFF_FFFF

Reserved

Ox1FFF_F811

OptionBytes

OXIFFF_F7FF

Reserved

OXIFFF_3FFF

OXIFFE_FFFF

Reserved

0x1001_FFFF

Aliased to SRAM

OXOFFF_FFFF

Reserved

0x0807_FFFF

Main FLASH

OXO7FF_FFFF

Reserved

Aliased to Fl

0x0007_FFFF

YISRAM

Extended Device 1GB

Peripheral 0.5GB

SRAM 0.5GB

CODE 0.5GB

Reserved

MMU

Reserved

SAC SRAM 512B*2

SAC

Reserved

CRC

Reserved

FLASH

Reserved

Reserved

Reserved

RCC

ADC2

ADC1

DMA2

AHB

DMA1

Reserved

SDIO

Reserved

UART7

UART6

Reserved

12C4

12C3

Reserved

USARTL

Reserved

GPIOG

GPIOF

GPIOE

APB2

GPIOD

GPIOC

GPIOB

GPIOA

EXTI

AFIO

Reserved

DAC

PWR

BKP

CAN2

CAN1

USB/CAN1 SRAM 512B

USB Register

Reserved

APB1

SPI3/12S3

SPI2/12S2

Reserved

IWDG

WWDG

RTC

Reserved

Reserved

Reserved

Reserved

TIM7

0x4002_5000 -
0x4002_4C00 -
0x4002_4800 -
0x4002_4400 -
0x4002_4000 -
0x4002_3400 -
0x4002_3000

0x4002_2400 -
0x4002_2000 -
0x4002_1C00 -
0x4002_1800 -
0x4002_1400 -
0x4002_1000 -
0x4002_0C00 -
0x4002_0800 -
0x4002_0400 -
0x4002_0000 -
0x4001_8400 -
0x4001_8000 -

0x4001_5800 -
0x4001_5400 -
0x4001_5000 -
0x4001_4C00 -
0x4001_4800 -
0x4001_4400 -
0x4001_3C00 -
0x4001_3800

0x4001_3400 -
0x4001_3000 -
0x4001_2C00 -
0x4001_2400 -
0x4001_2000 -
0x4001_1C00 -
0x4001_1800 -
0x4001_1400 -
0x4001_1000 -
0x4001_0C00 -
0x4001_0800 -
0x4001_0400 -
0x4001_0000 -

0x4000_7800 -
0x4000_7400 -
0x4000_7000 -
0x4000_6C00 -
0x4000_6800 -
0x4000_6400 -
0x4000_6000 -
0x4000_5C00 -
0x4000_5800 -
0x4000_5400 -
0x4000_5000 -
0x4000_4C00 -
0x4000_4800 -
0x4000_4400 -
0x4000_4000 -
0x4000_3C00 -
0x4000_3800

0x4000_3400 -
0x4000_3000 -
0x4000_2C00 -
0x4000_2800 -
0X4000_2400 -
0x4000_2000 -
0x4000_1C00 -
0x4000_1800 -
0x4000_1400 -
0x4000_1000 -
0x4000_0C00

0x4000_0800 -
0x4000_0400 -
0x4000_0000 -

OXSFFF_FFFF
0x4002_4FFF
0x4002_4BFF
0x4002_47FF

0x4002_43FF

0x4002_3FFF
0x4002_33FF

0x4002_2FFF
0x4002_23FF

0x4002_1FFF
0x4002_1BFF
0x4002_17FF
0x4002_13FF
0x4002_OFFF
0x4002_0BFF
0x4002_07FF
0x4002_03FF

0X4001_FFFF
0x4001_83FF

0x4001_TFFF
0x4001_57FF

0x4001_53FF

0x4001_4FFF
0x4001_4BFF
0x4001_47FF

0x4001_43FF
0x4001_3BFF
0x4001_37FF

0x4001_33FF

0x4001_2FFF
0x4001_2BFF
0x4001_23FF
0x4001_1FFF
0x4001_1BFF
0x4001_17FF
0x4001_13FF
0x4001_OFFF
0x4001_OBFF
0x4001_07FF
0x4001_03FF

0X4000_FFFF
0x4000_77FF
0x4000_73FF
0X4000_6FFF
0x4000_6BFF
0X4000_67FF
0x4000_63FF
0x4000_5FFF
0x4000_5BFF
0X4000_57FF
0x4000_53FF
0x4000_4FFF
0X4000_4BFF
0x4000_47FF
0x4000_43FF
0X4000_3FFF
0x4000_3BFF
0x4000_37FF
0x4000_33FF
0x4000_2FFF
0x4000_2BFF
0X4000_27FF
0x4000_23FF
0x4000_1FFF
0x4000_1BFF
0x4000_17FF
0x4000_13FF
0x4000_OFFF
0x4000_0BFF
0X4000_07FF
0x4000_03FF

2.2.1 RN N2

Fr B M128KRI512K 7 ik NZUINAE (FLASH) , T A0 2 A8, T K/ 2Kbyte, =27 TTHE RS

FE. T BT, FEERE.
SCRAEREIME Y, BN EEIINE . B S

(BIFRFHATERIE) -

TR R EE, 2 N3P K, IR 2 AR TR R (AT AT .
2.2.2 BRARSRAM

F N R Z X 144K FFT I N B SRAMAIR-SRAM, H.HR-SRAM ~Retention SRAM, K/NAL16KF 5. R-S
RAM fFRetention, 7EVBAT. Standbyti=X F o] DAARFFEHE (0] DABC BONIRFFECAREE) 5 Hifth TAER
(RUN/SLEEP/STOPO/ STOP2) #EERINLREE; 75 EPWRXY H Retentionif 47 44 il 5 # .

EHREARBAERAR NSING TECHNOLOGIES INC.
Mok PRINTIRE LD X L X R IR #1095

LT
R

+86-755-86309900

RFARKE

1 H: +86-755-86169100
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2.2.3 RERMERF HriEHI 2 (NVIC)

WE SR AR WTEGE, e AT 2 7k86 R B il s 18 (A 4516 M Cortex™-MAF 1) T 28 ) Al
6 MILsEL .

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

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

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

2.3 ShERrP W/ AR SR 4% (EXTI)
ST/ SR 0 2L RS PR T cP /PR . I T LI S MR B P

KA (ETH BT BT ENUAY), IS AR SR i A — DR A A AR T A F IR RIIRES . E
XT AT LRSI ik vk 56 B2/ N FSAPB2F I 4k A 1. 22389718 A I/O L RI16 M Ml T 26

2.4 BB RS

PR Z PR AE R P kR, B3N EERCHBIHSI (8MHz) , P EBKEE4TLSI (4A0KHZ) , AP i)
BHSE (4MHz~32MHz) , AMFAKER#HLSE (32.768KHz) , PLL.

LI SIS B BRI % B ONCPURT 8P, Bl f5 P Al DU FRAMTEAA R 2 DI RE I HSERS 815 2448
B b b R, ERE AR B, R G0K A shith DI BIHSI, WA AR T AR R, A R AR AR B B AR T
[, 7E 75 AT DU OGP L L 22 4 0 mh WA 288 (24— A TE) B30 FH 1 A0 R 35 s R RUET )
LA A2 T T B AHBI R . =i APB(APB2) AL iEAPB(APBL) X i . AHBH &% 5 Fi % /£ 144MHz,
APB2M i i Se T2MHz,  APBL i AR N36MHz. S [ 2-2 1 B RHHE K .

9 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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B 2-2 B4
FLASH_CLK
Clock Tree e TRNG 1M to Flash programming
Legend: - | /;/r:lsca;ZrZ f——— TRNG_CLK 1M
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler —— ADC1/2_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
OSC_IN  [1-14-32MHz X17.x32 JPLLCLK [ 14aMHz [ |10/ i1 SACCLK  SPIO.CLK
MAX CRC CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLSRC PAPBIl 36MHz MAX PCLK1to
PLLHSEPRES r—| Prescaler APB1 peripheral
CLKSSEN 11/2/4/8/16 peripherals
HSE
0SC32_0uT /128 TIM 2/3/4/5/6/7
- 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. HHSHENPLLE B 5N, B 1 RGN PR H aEil 3] 128MHz.
2. 4 FUSBINRERT, 2AZ0 [ R FHHSEFIPLL, CPURARZ W /2£48MHz. 72MHz. 96MHzE144MHz.

2.5 3R

TEJEBhi, Bl LLE R BOOTO/1 5] IR IEFAE EALIG 1 )3 s 2

B NFEFNGFAMER (FLASH Memory) 3 3h

B RGAEER (System Memory) 3 3h

B NAHSRAMA 5]

J2 S IR (Bootloader) f7 18 T R Gi A7 fitrd 1, AT LUEIZUSARTLIFIUSBHE HIXFFLASH Memoryi#E47 4 f% «

2.6 PEHFR

B Vpp = 1.8~3.6V: Vppi| JHANOG] BIAD P95 16 15 23 1
B Vssa, Vopa = 1.8~3.6V: NADC. DACH 0t . VooaflVssalh 253 511EH 2 Voo Al Vss o
B Vear = 1.8~3.6V: H435HVoolf, NRTC. #MiB32KHZR % 23 Ml & S A7 2efit i .

10 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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RFWTER IR G IR R, S UE 4-3ftfr %,

2.7 BAr

PSR T FL S (POR) A i 5 (i (PDR) LB , 15004 FLBK SR b T THRRAS (R R GefE e id 1.8
VI T 4VoolE T 552 IR (Veorpor) i » B 280 T RLADIRAS, 1 A5 (8 FE S5 07 HL 2

2.8 W] 4mFE H IR WA ) B8

WE Mg R R NZR(PVD), &M Voo/Vooafit 5 REVevo L Vool T 805 T REVevolt
ii%‘*‘ﬁ‘ﬁ: FHT AR AR ] LUK B S B . PVDIIRE TR ZEE T E o KT Veorror M Vevo I 275
2.9 RIS

L A 1T 28 TAEB R R .

B SEITERUN SLEEPEE: FHIEITIE (MR) TAET IEEH

B S IT/ESTOPOREA: FH KT (MR) AliE TAE T 1R B E K D FER X
mONHIZTESTOP2. STANDBY#EA: FAEMTIE: (MR) KM, &ML 8 (BKR) JFA
SREAEFEHRERTEE (MR) BUAET IEH T/RRES.

2.10 IRThFEAR

N32G452 5417 it SLHF TLAMIR D FERR 2

B SLEEPEI:

FESLEEPHI T, RACPUIELL, BT AMR AL T AR IF vl AL KA b W /I PR CPU
B STOPO#Z

STOPOREFE T-Cortex -MAFRZIEIRIE, 7EORFFSRAMAMIZ A7 4% W A A Z R HITEHL R, STOPOREEH] LA
IEFBARAT R REH #E. FESTOPORAUN, T HLIEIRA AR/ B o<, BIIPLL. HSIL HSE, Tk &7
e B T IR AR D A

MR . A DU AT & A B AEX TS S0 A NSTOPORE I th i, EXTIE 5 A LLIR AN 16 NEXTIHE S (I
IOMZ) . PVDHIHIH . RTCHefiE, RTCHI%F. USBHIMLEE(E S .

B STOP2fER

STOP2## 03 F-Cortex -MAFREREIRIE L, A A% O3 7@ 88 XS IR A e P o 3 i R 9 88 96 1A,
HSE/HSI/PLLIC ] . CPUZF A7 284# ¥, LSE/LSIFIHCE T1/E, AT GPIOMRE:, #MEIOE FThREAEFF. 16K
T R-SRAMEREE, HALIISRAMAI A A7 85 B A0 £ 2k o 84719 %440 ZF A7 a DR dr o

MR . A DUE AT — A B AEX TS S48 A MSTOP2 2 i e, EXTIE 5 A LLE AN 16 NEXTIE S (I
JOFEE) . PVDI#IH . RTCHE BAMEMEE . RTCHl4T. RTCAfZ. NRSTE 7. IWDGE 7.

B STANDBY#EIR

TESTANDBY #5507 LA B R I IR VE FBIRAS o PRI H R R #3 # 9C P, PLL. HSIIRCHR % #5 F1IHS
Edi ARG s i oG] EASTANDBY A, ZFAslIN BB ER, HEMFARMNBETARE, R-
SRAMT] ¥, AL A TAE.

NRST LA EAAE S . IWDGEAL . WKUPS| BEI_E /) 7 HE P« RTCH I B m] LLIE A 1) 2% MSTANDBY #5
i
B VBATHEIR

TEARAIIE, R EVopls HE, #RK Bt A\VBATHL . 7EVBATHEA T, [ TNRST. PAO-WKUP. PC1

11 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057
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3_TAMPER. PC14. PC1524F, KZHIO5| kT mHRE .
Vs EHEASTANDBY B0/, RTC. \WDG FXS W I #2382 1

2.11 EEFHEHRTFI(DMA)

LA RGN EFHDMARE 745, B DMAEH 25 LR8N liE, w LAE B FAG s A fG7s . AN BTG o5
TGt as RIS I B AL 2/ DMATS 28 SRV 2 0P X S B, 850 T I i 2 fe i 2R g2 vh [X 25 R i
BT e AR R R T

BAEIEAE L EDMATE KRIZ4E, (R ] DL Bl BN . ] Hopk sois B RN s 1
PRSI B . A R A H AR Rbdk .

DMAT] DL F EE 4. SPI. 12C. USART, it/ iBHAEAERZ$TIMX, DAC. I1°S. SDIO. ADC.

QSPI.

2.12 SERF BT8R (RTC)

RTC/& —4ESHa T Eds, WE H IR B, mTHEat 7S DThne, A i Bhrb WA & v A b (B
2B D Thag. RTCHEIIVDDE Vearsl It H, 7EVop A AT EFE Voo it H, &M HVear7| I
M, HEEE A2k U1 . RTCASH R s IR E ARSI, I MSTANDBY A MEERS, A E
f7o

RTCIIX B £ ] L% N 32.768KHZAME AR %« WK I FE4OKHZ RCHRG #% B i (1) AR
Bh22128 0 AT — AN B . 0TI RE B R AR S B A 3 5, @ U A AME32. 768K HZ I £ A g isf
BRYR,  [RIBS AME R AR AR Bl w22, AT Dhd i 4t — AN 256Hz {5 5 X RTCI I £t AT . RTCH —
A2 TR A3 A e T I L e, BRI V0 S ISy 32.768KHZIN , B P A — AN IR KR I ) R v . B ARR
TCH] DL SR fil AR THFERAS e

2.13 BN BME 1M
% 2N R A E I A 4 e I 28 A2 SR A E I 8y, DA 2ANE 10 5 I 4 A LA 22 S i s o B 4
NERECER 1 R ) i g i I A AN A i AR I T e

R 2-1 ENRFINREHEK

R B HHRAME | HEBERY | FOMEYN | FAEDMAMR | WIUHBOEE | HAMaH
L -
TIM1 1~65536.2 [H]
i H ’ S Tk W > 4
VB 164 QE -~ FOAE R B4 FIEL H
TIM2
ik, .
TIM3 161 I 1~65536.L [ Ll 4 W
TIM4 F T HIAT R
TIM5
TIM6 1~655362 [
TIM? 1611 ALk IS R i 0 wh

2.13.1 EXERER(TIMEFTIMT)

FAEREETIMEMTIMT %65 — N 1641 A SR 3T £ . X2 E I &8 2 A BOLR), AL AR HE A .
FA SE I 5% 7T LA 8 P 5 I 25 SR O AN ) B o4 e A0 A 0 EL P04 B DACHF- it i figh i HH ELAZ IXBIDAC

B AR EE D REMN T
B 167 A ER BRI
W 16(L A gRFE T AE: (AR EORT G B DN 13165536 - [F] AERAED

12 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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B iR DACH) [ HL g
B 7R A TR W/ DMALE SR

2.13.2 JEF e B3 (TIMX)

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

B FH s I 0 BT R AL

1667 [ Eh a5 s (RrseElE Eig. 1 Nk, [ BN D
1607 AT gmFE T Hias (A AR 200 e B 131655362 (Al AT = AED
TIM2. TIM3. TIMAFITIMSH % 54N 018

WE TR PWM . S B, kb i s . N F 3K
W AR R A A T /IDMA:

& FEHHEf

& ik FAF

& HIAFIR

& bR

A E AN AE T ) A

A EN A IERE,  PASEILE I 3% [F) 0 sl 2

e (EAD) gwidastz . H B ESS T HuE AT e I r
RGBS T =A%

B CRHRN S R AR R S

2.13.3 B IEH B2 (TIMLAITIMS)

EHEHIERZE (TIMLFITIM8) EZEH T UL R4 MiANE SHHMT . MERNS S kb 58 E A1
FEAE R A

i JE I de A TAMA Y DI RE . SEIXIR AR G-I fE . & T ALl
I E N AR BT e A4

5

I

L N R A= PoIE S A - o S Q5 1 1 e O T A /N VA N )
W16 AL AR A . (M ARRBOTRCE Y 1 F) 65536 [ AT RAED
N AR E
B TIML % 6 MEiE, TIM8 &% 6 Milid
B4R BGEE, TRy PWM S, S e, sbkep it . N3k
B0 EERARN AT EI/DMA:

& THEEL

& R

L RPN B

L e

® REETHEA

W BE DX ) T g R R EL A M

13 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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P\
"!: EIRIA www.nsingtech.com
& T TIML, TIMS8, @i 1. 2. 3 LFrkIhfE

AL A AT 5 45 1) I

ZAEREERE, DASEILE I 2 R D B

WhE (IE2D) middsz 0. M TBERISATHPE AT e 75 6r

R RAR R . T = AH EAL )

2.13.4 ZRGuhT 3 e i 3% (Systick)

XA 38 L TS R E RS, AT R AR HE R g T A .

EHA TR

B 2407 IR IR

B 3 E IR

W YR OB R AR — AN T BRI R G

m AR
2.13.5 B BB 45 (WDG)

SCREAE T VIRSLE T (IWDG) M AT 1HI(WWDG), MAVE Ttk 1 S8 Ml 2 Ak I 1A AR At
AN FH B R

MArETTH (AWDG)
PRNT A T IH A T — N 1267 A3 Yl i BB A — AN SO T4 s, FH M7 f AR ERCHR Y 28 9Kl B = i
b g R AT AR A, AT TAEZESTOPORE R, . STOP21E X FISTANDBY#:. IWDG— B¢ i, s
ANTE VR E B ] A G RBRAE T TS WITE TR THEE 0X0000) = AR B 47, & AT LA 7R 8 F A2
R A R B AT EEA R G, BN — A E B e 8 N R SR R B . 38 I AT DA B
A B S ENE I . AR D RE e R T A
HOFI T (WWDG)
Tl VG T V8 5 B PSR WA, H A0TSR B AN R 7L 032 i 2% 1 3 R ) o2 FH R e 1 38 LE 5 R AT PR B e
A R R o R BRI T B A B TO A A8 sRORT BRI, & 114 FL S 72 I8 B TE fO s 1R B BRI, &p=4:
—AMCUE L. T EE AR & A8 BUE 0T, A SR 7L s Jal i+ B o8 B AE (7 42 ) 2 A7 2 v ) gl
B, WA =4 —AMCUE N, IXFRIHIBITE0ES 75 B — AN PR A 8] & 1 A i
TR A
B WWDGHAPBLI £ 43451 5 45 21 1) B R K 5)
B RN A s T R
B R

& CUIBNEGT RS /N T0X40, (BB T IAE Bh) A A B AT

& CYEIRHEES TR AN E B AR, (BRI S 3 PR AR R AL

& WRJEZ TEIIIFE SRR, 208 ik 2 T Ox40mT 7 AR FL R B BT (EWINT), &R AR

F T E R 3T B L e WWDG E i

2.14 1’CEZED

ZIBANMSLRCR LD, ERRHEZ EVLTIRE, EHITE 12CR 4R IR T Wl MPEFERT . SCFF
Z Rl G A (R = S RFIMHZ), CRFIDMASR(E, A 5SMBus 2,025,  12CHEEUG Z R &, I
CRCHE HAE AL 36« SMBuUsS(R 4t 485 i 2k—System Management Bus)AIPMBus( HLJ# & FE & 2k—Power M
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anagement Bus).
12CH: i EZ D) REfA T
B ZENLINRE: AR AT AR AT B
B [2CEXEINRE
) JERGEINE Y
& UAREAE LGS
B 2CAETIRE
& AR AR A
&  12CHE: O SCHEFTAIERA0AE F-ht, 74 AR I S XM Stk i
L IR ARV ol B
B ARSI TR/ 106 sk A SRR
W SCRPAS [ R R
& FRAEEE(RA100 kHz);
& PRUH(F1A400 kHz);
& Pud+ (HIA1IMHZ) ;
B RS
& R AR bR
&  FRIELE AR E
® 12CHZITHRE,
B ERbRE:
& R A E K
& R/ AL S N (ACK) B 1R
& R B AL R U 1 A
& SRR e T Re b E T
B 2 rpiTe A
& 1A AT bk R 5
& 1T HENR
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
T 85— M 15 PECHT IR A 56
HeZ¥SMBus 2.0
& 25 msi BRI I AE
& 10 msE A RN EMKH i E]
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& 25 msphia RN BHIRY I 8]
& A ACKIE I HIRE A PECT A1 56
& SCRPLEE ) HE L (ARP)

B EPMBuUs

2.15 BHF DR PR ZR(USART)

N32G452 25|72 0 i, R T 7N ATWOR 3 10, B33 E F R R b IR 25 (USARTL. USART2FIUSAR
T3), FaA~iEH 7Pk 28(UART4. UARTS. UARTG6. me)xﬂA%th il s CFFIrDA SI
R ENDECf:#udmfitd . ZABEASIEERA. AN TS B UM LIN /T 58

USART1/ UART6/UART74% Ll = i Z vl 154 5Mbit/Fp,  Hoer 32 1 )l (5 i F v 14 2.25Mbit/#) .

USART1. USART2FIUSART3H L A G MLEICTSHRTSE S ., A ISO7816/1 5 it R F2KSPIIE
fEts, BT H O #n] LAE FH DMAREE .

USART - ZRHMEUT T

XL, SbilfE

NRZARAERS 3

DEORRF R AER RS, WA AR, T REFE,  fmiik4.5Mbits/s
] G AR A K P (B BROAL)

B A, 12N 1Ay

LINZERIE[FE Wt AF I RE /7 LA LIN A I BT AR BE 7T, Z4USARTRECHBCERSLINGS , A2 1347 Wy
FERF, AN 10/ L LA T T 45

i H RCIE I T D AR

IRDA SIR Zwfth s fifehih #s, £ IEH BN SCRF3/1647 R RFEE I (7]
W ERERAELT AR

& ERERBE D SCEF 1S07816-3 ARtk HLE SRR BRI
& HRERAEIN 05 1 1.5 AME LA

FRZEAP W T IE (S

Al TC B I FIDMAR) £ Z2ph 2318145, 75 SRAM HLA I 42 v sUDMALZE i/ 2 32 7715
T [ 2 3% 28 R B IS A A R AT

oA 2

& PR

® IR

& L

RS A
\ S-S5 LA
& BT R

B YA ERRARR S
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& kiR
& BEHER
& SR
& REHER
B 10 b & FIUSART H BT iR
& CTS &
& LIN WrrReAs
& LIEHIETFAHRT
& KIETERK
& SCEE A AT A
L el ERIN Skt
& GEER
& iR
& BEHHER
¢ RIGEE IR
B ZAEIREE, WEMBEAUTE, 3 AN ERER AR R
WG BRA A i I (G e 2 P e A I B b s AN
B A E.
USARTHE USART1 USART? USART3 UART4 UART5S UART6 UART7
SR Sk Sk s s TR TR SR
- 42 1 X FF X FF X AL FF A FF AN FF S E
£ 7B T(DMA) Sk Sk s s TR TR Sxs
2 AbTH 2558 Sk S EF s s TR TR SR
EE7 YR YR X N AN AN S
E i X RE X RE X VN VN VN N HF
FXN T (PR XFF XFF THE X X X S xS
IrDA s YR X X X KR YR
LIN YR YR X X X KR YR
2.16 HBATHMEEO(SPI)

YREINSPIHEL, WERNISSE:OEH, SPISIPSHEZHE k.
SPIFL s GAMI & LA XU T [FsE . # 47 s .

%1LFH%SQQ e AmBYN
TR AR,

SPIE L EZD)Rean -
B3 AN T
W RN B AR R 2 Xk B TR A
W ERI6HL LA IiitE Rk £

17

b DR AEIC B R AR S AN B
EZ BT AT e T 2MAE, OfFEEH—
i ] f FH CRCAS 36 1Y) A 5 3@ 15

SRR B £ R 2%
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BN L

BEEERN 5

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

X Wil SMib St ST

FREFI AT S 7T DA A A A EATNSSE B M IRAERE B A 5
I Gt AR PR IR Al P A 7

Al YRR BRI, MSBTE i BULSBTE Al

AT fid A T R B RO R ObR S

SPLE AT RS R &

SCREAT SRS 1 EEFCRC

& TERIENUN, CRCEM LIEIE &G — N T K%

& TEANUT B AR 1 B 5 — AN B 3T CRC 25
A fih % R AR R 3L X CRCER R b
SCRFDMATIRE R A4 RA N i 2% 7 A IR 32 14 3R
PEI A . SPI14% 1136Mbps,  SP12/SPI3$% 118Mbps

2.17 BATESE O (1°S)

1255 —Fh3 5] B [R5 £ AT 32 @RI, 208 BE 2N bR vE (1128422 11 (S5 SPI2FISPISE ) Al A TAE T 3-8k
MAE, X2/ 0] DARC B 1647 2407 832467 454, 7R vl fic B vdi N Bl M,  SCRF 3 SR AL AR I
8kHzF|96kHz. & SCRFVUFNZMibnie, ALHE CAFNHI2ShrE, MSBHILSBXf FFhnifE, LLAPCMAbR{E.

B @A, v DL TAEEE MR N . e EN E WA HT, @I 0 [m) A5 1 DB A& R AR
55,

12SH: L EEIREW T

BT IRAE (R IEEERIR)

FmlE MR

SO LR I g AR T A ATAS,  SRATHE 7 ) 255 SR A AT 2R (BKHZ 21|96k HZ)
s T L1607, 2447 535 3211

B A [ e 2 0y 16467 (16657 204 i) 5324716, 245327 £l 4fs i)
A G AR AP (R e )

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

16457 i 4fs 2 A7 2 FH SR R IR AN UL, 388 38 A o 5 AT — AN A A7 2
SCHEFHI2S PR

& 1°S AR

& MSB X bR (40 5F)

€ LSB X FARAE (X 5%)

& PCM Frifk(16 i TE i E i sk i [ 20 8 16 RL 8 g™ e oy 32 Ao E i)
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BT RS EMSBTE S
B A R AT DMARE
W R R DU RS S AR A, b LB E N 256XFS(FS N E IR FE AR )

2.18 M£R4M L (QSPI)
ERNABRQSPIE AL, W] LAZE R3NP A7 St 28 A2 20 A .
QSP Iz il %% 1 = EHRF MU R

W A LAPCE RSingle SPI/Dual SPI/Quard SPIHT. 7ESinglefbizl R, SCREARAERISPIEEAE, WL T/EEF
WL AW TR

W SPIRHERAE 5 2URT DA B R Rl A N A A A, 1R B dr ST I B, S8 1 BLalisi sk
B B R A B T B A T DARC

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

HHRBUKFIFO

S DMAEE(E

SCREFIFORRINT . B Se P Ik BRI h b, 50 U i e
K I# SR 4>36Mbps

FE AR BN AF ISR, e OB B 3B B, 2B 50 B, DummyfhBe. Bl b
Bt LA BT AR B O ig d

2.19 ZEFFRANHEHE O (SDIO)

AR N 3% 1 (Secure Digital Input and Output), fii#RSDIOH: 1, SDIO LA L YAHB A& s £k 1
ZIAAR(MMC). SDIEfER. SDIO- R4 T4 AL T ¥t 0,

SDIOFHLThEeun -

B 78 (MultiMediaCard System Specification Version 4.2) , SCHFIAZ(BRIN). 4G AISAI BHE MLk, a1 HT
AR L MMCHML

B 7 (SD Memory Card Specifications Version 2.0)

B ¥ (SD 1/0 Card Specification Version 2.0) , SZ4F167(BRIN)FIAGT Btk =
B SDIO #i# % 7] ik 48MHz

B SDIOASCRESPLE T

2.20 5| 25 X R 4% (CAN)

TER2BCANGZR BT, A VE2.0AF12.0B(F 3)), AR Eik1Mbps. T R] AR AR 25 LA AR IR ST AR
WML, AT LR A 6 29 FR IR A I 4 i it

FBRR R

B CEFCANTMYL2.0AFI2.0B FEH R
B RRRER R A IMbps

W SRR ANk R S T RE

LI 3S

® 3N RIEIBAR
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&  RERSC SR IR PRI B

& oK% SOF i %I fr i Al K
B

& 3 JURFER) 2 MR FIFO
AR R A 4H
A 14 A pEsRA
PRIRRFA 2R
FIFO i i Ab ¥ 75 50 n il &

& 0 SOF B ZI [y )k
)R AR AR

& ZEEEAEX

& 16 /[ HIZ1TE R 4%

& FTERSE 2 BRI R (AR
m EH

& AT

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

2.21 B BT 84 (USB)

N32G452 1 7= il YR — AR AT USBIR & 45 ) 85, 80 4 T USB 1 A (12Mbit/F) bRt , i s AT FH 41
MeE, BAHEERMEEIIAE. USBE FA48MHzI £ B N 38 PLL B #7 A: CA IR I B S R M, B 6 40
FEHSES M 8 A 1) o

USB B £ 441l 5 3= EERp PR T

Rty USB2.0 43 ¥ 4% (M AR T

AECE 1 5] 8 A~ USB ifj a1

CRC(TEIN LTI A /R 5%, R AS A 22 (NRZI) 2 i/ A AL A 78

SCIRF /)2 i s PR ZE  IX AL

SCRF USB e/ i 14

ML B ik o A= ik

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

2.22 BB AN HEO(GPIO)

R EZITNGPIO, 44 ~H74 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG) , 4E4116/ i I
(FH3E104S, GAHILTAS o FAGPIOT] IH AT LA B Ie B itfar . (HERR B RD BN CRREANAY Bz
B R B AN Dh AR 1, 2 BGPIOS| IS Hr B i B AN RIE L A B0 5] L 5 i 5|
FIE s BT B TIRER L,  FrA IIGPIOS I K@ AE 1.

GPIOF EHH A u F -

W GPIO i RS AT AT A 70 7 e B R 2 A o
® HINEFE

* 6 0 O
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N LR (55 D

BN T (55 FHD

[EEPEIPN

ARk Tl

P45 W

e N HIhRE

HiREHIhRe

m  E I/O(GPIO)

& SAMEARIEN G, ERIGERITE, 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, SHIEERIFR, 1O i OB E S R AR, 705, JTAG Bl
A A DN RE AT e
v JTDI & F L fifiat
v JTCK BT Fhiik
v JTMS BT FHifkst
v NJTRST & T _EHifist

& CUfENETHECERS, 520 B A g L E S B /O Bl AT L DAHER AR X E T e
T

BB e B B TE R IhRE

ANER R W/ BT b CESE AN W RE s, v TAE AN TR, it i B AR

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

GPIO B MLE, BiEHLH RVFHRS 10 L. A7E— i DAL E3AT 780 (LOCK)FESF, £~ —Ik

T AT, K ASHEF B oty VA PR G 2

2.23 BB FFE A (ADC)

YRR Z 2N 120 4. TMsps AL R K Z IR LA BUADC, SR s NN Z N, Al 1844 134 PN &
E5R, HHPADCLZ RO NIMBIEIE, ADC2ZRF12NN4MFIEIE, #5 5 HILZE W A~ADCIEIE .

ADCF EAF MR I T

B CHEF12 67, 10 f7. 8 fiL. 6 FiyHE 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 7 HFR N RS E A 8.9MSPS
B ADC WBRE S N TAERBPYR . SRR B 5 RN i i b 5
& (UnFdE AHB_CLK 1E A TAER #hiE, fm nl 3 144MHz
& HiRE PLL /E N RAER IS, fEnl 5] 80MHz, CH:404 1,2,4,6,8,10,12,16,32,32,64,128,256
& TfCE AHB_CLK /ERFER 2R, f% = nl 2] 80MHz, ¢/ 1,2,4,6,8,10,12,16,32
& PETEEPR T A ThEE, AR LI E K IMHZ
Y ErE R ik ADC SKAf
FEPREE R L A NI ORI R AR BRG] A s 7 A
B YRR 3 5T 2
MIEIE 0 FEEIE N 1 E 3R
TR AR ME
7 PR B — B0 B X 5
KA 8] B AT DA 38 43 ) G 2
T 450 Ry NG 45350 A kR 36 T30
[i] BT A 5
WEMRA, ADCL il ADC2 4H4&
ADC ftH R 1.8V F| 3.6V
ADC #i \JalE: VREF- < VIN < VREF+

A AR X X X 4
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B ADC "L DMA $#AF, BUGEEH BRI DMA 155K 45
B BOUETVATIAE, ATLAARR RS AL — B, 2 BT A e IR, R A A 1E TR L TR A
{10 PR S VREE S Sl ]

2.24 FFIBERFEHZR(DAC)

SCHRA B A5 4% (DAC), DACR 120 i N\« FRUR i HE B0 U e - DACKE DA 2/ i i 1,
FEANEIEAA PRS2 DACH LLFHAE A BLA R . DACH LU 5] i A 275 il [k Vrer+ SR
RGN EE e a R

AN 4 D SRR N iR e -

P> DAC 4 ds . &H —ANgHiimiE
AITC A 8 frEk 12 £ i H

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

7 A g R

PR = AR

N DAC 8 IE Al 37 5 7] 25 5 i
FEAMEE AT H DMA Ihig

AR fid R BEAT e

HWINZHHE VREF+

2.25 BEAAERRBR(TS)

TR AR AR P A — IR A A B, e FI7EL.8Y <Vopa< 3.6VZIH. AL EERAE N MR E
FEADCI_INIG I NIBIE £, 4 ks 10y e e 3 v U0

2.26 B TLRB K EH H6(CRC)

£ CRC32HICRCI6TRE, JHH TUARBL(CRC) VA . It 2 AR ] 5 1 A8 i 2 Tl A3 BIME —CRCIHHE 45 &L .
TEARZ IR R, 35 T-CRC BB AN I T 58 E 2 A& S sl A7 1 — 25k - ZEEN/IEC 60335-1A3 14 (1) 76 [ Y
B T — AR N A A 2R B, CRCUFSH G ] DU T 52 o S A 125 44, SR AN
A2 LA = AR 2 T T

CRCIEEHF U T -

B CRC16: CFFZ izl X+ X15+X2+X0
B CRC32: WHFZIE X2 + X% + X2 + X2 + X1 + X2 + X! + X0 + X8 + X7 + X5 + X4 + X
2+ X +1

CRC16 {15 [a]: 14~ AHB K8 A #(HCLK)

CRC32 {15 a]: 14~ AHB K8 #(HCLK)

TEIRTCARTHHE A UG AE nT B B

m 7 DMA R

2.27 BRAE A INE 5] 25 (SAC)

PR SRR AT I 51 5, SRR 22 [ PR ik 2 [ S A 0f PR i SRV R R R B T SRk Ik, AR T 4l A
ST 5 REARR IR 4 i N A e S L

BEAF SCRFIO BRI T -

B S HF DES XHRRELVE
& ¥ DES #1 3DES hnfig a5z 51
& TDES 3 ## 2KEY 1 3KEY
& 7¥F CBC 1 ECB #izt,

B R AES XSTRREE
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& CFF 128bit/192bit/ 256bit 25K E
& (¥ CBC. ECB. CTR iz
B SUH SHA 24k
& ¥ SHA1/SHA224/SHA256
B 3 MD5 AL
B CHERRE S SM1. SM4.  SM7 53 DL K SM3 242 Bk

2.28 ME—i& & F 55 (UID)

N32G452 R 417 i N B A A FE I ME— & 7415, 23 7l 996A2 1 UID(Unique device 1D)F112847¢U
CID(Unique Customer ID), XM T A S HAE NAEAEE 2 ) RGRCE S, SN & BE BAEH
] B RS, HORIEXTN32G452 R FIMT B — M fil 88 /AT (T 1 B0 T # A2 ME— 19, F P B AR 3 BN & 4 T
PLiE T CPUBITAG/SWD 2 L3 HL, AN A # A5 M

UIDN96(, 38H HIRMON P 515 B NS, 2905 INAERT, REUbmE— bR 5 B I AL &,
— AR AR LR N A A i 45 IR 22 ik
UCID 91281, JE~F H REAG FFHI5E S, BRSER A KIRAHREE.

2.29 HATHLRITAGHE R O (SWJI-DP)

WHRARMIISWI-DP#2 1, 454 TITAGHI AT 2R AR 0 0, 7] LSl $ 4T 2R a3 O BRI TAGH: 1)
. JTAGHITMSHIITCKAE 543 5| 5SWDIOFSWCLKIL F 5| 1, JTMSHI_E 81— MRS S B 5 T
1EJTAG-DPHISW-DP|i] )4 .
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VBAT |

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

PD1-0SC_OUT [ |

10
11

12

13

15

16

44| ] BOOTO

17

LQFP48

18
9

14
1

21
23
24

20

22

37| ] PAt4-swpcLk

36| | vDD_2
35| | vss 2

34:| PA13-SWDIO
33[ ] PA12-UsB_DP

32[ ] PA11-UsB_DM

31[ ] prat0
30[ ] PA9

29[ ] Pas

28| ] PB15
271 | PB14
26| | PB13
25| ] PB12

o <t n [{o] N~ 8 E [ 8 : HI \—ll
£ RE2388 3 4o
aQ > S
N
m
o
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3.1.2 LQFP64
B 3-2 N32G452&FILQFP645| B4 Fi
O =
O o m O m o @m o @ QO 0O O O < <
> > a4 o M o o o o o o 4a a4 4a o
HiNIIRINININININInInInInInInE
( < o oN — o (2] [ee) N~ [{=) n < [92] N — o ()] )
. [{e] [{e] [{=) © [{e] mn mn n n mn n n mn n mn <t
vBAT [ |1 48 [ ] vop_2
PC13-TAMPER-RTC [ |2 a7 [ ]vss_2
PC14-0SC32_IN [ |3 46 [ ]pa13
PC15-05C32_OUT [_| 4 as[ ] pa12
PDO-0SC_IN [_]5 a4 [ ] pa1
PD1-0SC_OUT [_|6 43 [ ]rat0

LQFP64

pc2[_|10 39 [ ] Pcs

pca[ |11 38 [ ]pc7

vssa [ |12 37 [ ] pce
VDDA [ |13 36 ] PB1S
PAO-WKUP [_| 14 35 | | rB14
PaL[ |15 34| |rB13
Pa2[ |16 33[ ] pB12

~ 0] o o — N o <t Te) [{e) ~ [o0] [e] o - N
\_ - - - N N N N N N N N N N o o o J
S i L2 EE3B88FEEE o2
D_%DD_CLD_D_CLD_D_CLOmme
a o o o g [a)
> S m >
N
m
o
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3.1.3 LQFP80
Bl 3-3 N32G452 &5 LQFP803| 475

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

~
[ ]

vBaT [ |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

\. &8 8 8 3 &8 8 R IR B 5 &8 83 83865332 )
<TI < wn © N~ < n o - i ~ (o] (o)) S :: ﬁ 2 8 :: H|
8§§§§EEEE§EEEEEEEEE%
> ) >
N
2
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3.1.4 LQFP100
B 3-4 N32G452K%|LQFP1005| BHI4r#i

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

\ € I ¥ 88 38 8 83 88 5 838 IF L 3F22egesxsez3 )
OO It
(2] < < <t n ©0 ~ <t n o — — ~ e} (=2} o -~ o o < mn o i — —
gg‘g'gégéggﬁﬁgﬁﬁﬁggggggggg‘g'
> > o > >
@
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PE2[_|
PE3[_|
PE4[|
PES |
PE6 |
veAT [

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

pro [
Pr1 [
pr2 [
pra[_|
pra_|
prs [
vss_s[_|

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 83 5 998 3 93 923 8835883389z 3S 2 8 5
@ - =& 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«

-

© © ~N o

96| | voD_2
95 | vss_2
94| ] PA13
93 | pa12
92 |pAn1
91 | pAl0
90[ | Pag
I

88| | pco

87| ] pcs

86| | pc7

85 | pce

84| | voD_9
83 | vsso
82 |re3

81 _|re2

vop_s[ |17 LQFP1Z8 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[] Ppo

vDDA [ |28 69 | pp8
PAO-WKUP | 29 68| | pB15
pat[_|30 67 | PB14
pPaz[ |31 66| | PB13
Pas[_|32 65 | PB12

. 8 3 8 85 8 89 Y 2 3 2 5 228 5 6883 83885338z 883 )
Uiy Ty
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&
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3.2 SR A E X

S HATIREIOE MG VEHIE S EH P T “GPIOMAFIO” FATH N “SEHIIAE” &5,

* 31 BHEX
e S TGS RATIRE®
= s8] e | § [l ypgo
lele|la|d ERARK = S | fe® ) \ ‘
e le || K| 2| x# & ik £V 3'4
c|99|o|C =
- - -
- - 1 1 1 PE2 1/0 FT Yes PE2 UART6_TX -
- - 2 2 2 PE3 1/10 FT Yes PE3 UART6_RX -
- - - 3 3 PE4 1/10 FT Yes PE4 - -
- - - 4 4 PES5 1/10 FT Yes PE5 - -
- 5 5 PE6 1/10 FT Yes PE6 - -
1 1 3 6 6 VBAT S - - VBAT - -
2 2 4 7 7 | PC13-TAMPER- RTC® | 1/O TC Yes PC13® TAMPER-RTC -
3 3 5 8 8 PC14- OSC32_IN® 1/0 TC Yes PC146) OSC32_IN -
4 4 6 9 9 PC15- OSC32_OUT® 1/0 TC Yes PC156) 0SC32_0ouUT -
- - - - 10 PFO 1/0 FT Yes PFO - QSPI_NSS
- - - - 11 PF1 1/0 FT Yes PF1 - QSPI_CLK
- - - - 12 PF2 1/0 TTa No PF2 ADC12_IN10t0 QSPI1_100
- - - - 13 PF3 1/0 FT Yes PF3 - QSPI_IO1
S © QSPI_I02
14 PF4 1/0 TTa No PF4 ADC1_IN5 12C3 SCL
R - _ _ ) QSPI_IO3
15 PF5 1/0 FT Yes PF5 12C3 SDA
- - - |10 | 16 VSS 5 S - - VSS 5 - -
- - - 11|17 VDD _5 S - - VDD_5 - -
5 5 7 12 | 18 OSC_IND | TC Yes OSC_IN - -
6 6 8 |13 | 19 0OSC_ouT™ 0] TC No | OSC_OuUT - -
7 7 9 14 | 20 NRST 1/0 - - NRST - -
ADC12_IN6U10
- 8 10 | 15 | 21 PCO 1/0 TTa No PCO 12C3 SCL UART6_TX
ADC12_IN710)
- 9 11 | 16 | 22 PC1 1/0 TTa No PC1 12C3 SDA UART6_RX
UART7_TX
- 10 | 12 | 17 | 23 PC2 1/0 TTa No PC2 ADC12_IN8(10) SP13_NSS
1283 WS
UART7_RX
- 11 [ 13 | 18 | 24 PC3 1/0 TTa No PC3 ADC12_IN9(1°) 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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Hk TR IR

LQFP48

LQFP64

LQFPS0

LQFP100

LQFP128

FHZR

HO

1/ O&HM®@

Fail-sa
fe®

EIhRE®
(BALJR)

NN

HEX

PAO-WKUP

TTa

No

PAO

WKUP
USART2_CTS
ADC1_IN1©
TIM2_CH1_ETR
TIM5_CH1
TIM8_ETR

SPI3_MISO

11

15

17

24

30

PAl

1/0

TTa

No

PAl

USART2_RTS
ADC1_IN2©)
TIM5_CH2
TIM2_CH2

SPI3_MOSI
12S3_SD

12

16

18

25

31

PA2

1/0

TTa

No

PA2

USART2_TX

TIM5_CH3
ADC12_IN1149

TIM2_CH3

13

17

19

26

32

PA3

1/0

TTa

No

PA3

USART2_RX
TIM5_CH4

ADC1_IN4®
TIM2_CH4

18

20

27

33

VSS_4

VSS_4

19

21

28

34

VDD 4

VDD _4

14

20

22

29

35

PA4

110

TTa

No

PA4

SPI1_NSS

USART2_CK
DAC_OUT1

ADC2_IN1©®
QSPI_NSS

12C2_SCL

15

21

23

30

36

PA5

110

TTa

No

PAS5

SPI1_SCK

DAC_OUT2

ADC2_IN2
QSPI_SCK

12C2_SDA

16

22

24

31

37

PAG

110

TTa

No

PAG

SPIL_MISO

TIM8_BKIN

ADC1_IN3©
TIM3_CH1
QSPI_100

TIM1_BKIN

17

23

25

32

38

PA7

110

TTa

No

PA7

SPI1_MOSI

TIM8_CHIN

ADC2_IN4®
TIM3_CH2
QSPI_I01

TIM1_CHIN

24

26

33

39

PC4

1/0

TTa

No

PC4

ADC2_IN5©
QSPI_102
UART7_TX

12C3_SCL

25

27

34

40

PC5

110

TTa

No

PC5

ADC2_IN12(10
QSPI_103
UART7_RX

12C3_SDA

18

26

28

35

41

PBO

110

TC

No

PBO

TIM3_CH3
TIM8_CH2N

TIM1_CH2N
UART6_TX

19

27

29

36

42

PB1

110

TTa

No

PB1

ADC2_IN3®
TIM3_CH4
TIM8_CH3N

TIM1_CH3N
UART6_RX
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- | |
20 | 28 | 30 | 37 | 43 PB2 10 | TTa | No |PB2/BOOTL| ADC2 IN13@ | UARTA_TX
SPI1_NSS
- - - | - |44 VSS_6 S - - VSS_6 - -
- - - |- |45 VDD_6 S - - VDD_6 - -
- - - | - |46 PF12 /0 | FT | Yes PF12 - -
- - | - | 4T PF13 /0 | FT | Yes PF13 - -
- - - | - |48 PF14 /0 | FT | Yes PF14 - -
o R R PF15 /0 | FT | Yes PF15 - -
TIM1_ETR
- | - |31|38]50 PE7 /0 | TC | No PE7 - UART4_RX
SPI1_SCK
TIM1_CHIN
UARTS5_TX
- | - 13239 |51 PE8 /O | TC | No PE8 - SDIO. DATO
SPI1_MISO
TIM1_CH1
UARTS5_RX
- | - [ 33|40 |52 PE9 /O | TC | No PE9 - SDIO. DAT1
SPI1_MOSI
- - -- |53 VSS_7 S - - VSS_7 - -
- -l - |- |54 VDD_7 S - - VDD_7 - -
TIM1_CH2N
SDIO_DAT2
- | - |3 |4 |55 PE10 /0 | TC | No PE10 - SPIZNSS
12S2_WS
TIM1_CH2
SDIO_DAT3
- | - |35 |42 |56 PE11 /0 | TC | No PE11 - SPIZ_SCK
1252_CK
TIM1_CH3N
- | - 36|43 |57 PE12 /0 | TC | No PE12 - SDIO_CK
SPI2_MISO
TIM1_CH3
SPI12_MOSI
- | - |37 |44 |58 PE13 /0 | TC | No PE13 - 1252 SD
SDIO_CMD
- - | - |45 |59 PE14 /0 | TC | No PE14 - TIM1_CH4
- | - | - |46 |60 PE15 /0 | TC | No PE15 - TIM1_BKIN
12C2_SCL
21 | 29 | 38 | 47 | 61 PB10 /0 | TC | Yes PB10 USART3 TX TIM2_CH3
12C2_SDA
22 |30 | 39 | 48 | 62 PB11 /0 | TC | No PB11 USART3_RX TIM2_CH4
23 | 31| 40 | 49 | 63 VSS_1 S - - VSS_1 - -
24 | 32 | 41 | 50 | 64 VDD_1 S - - VDD_1 - -
SPI2_NSS
1252_WS
25 | 33 | 42 | 51 | 65 PB12 /0 | TC | No PB12 12C2_SMBA -
USART3_CK
TIM1_BKIN
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|99 |o|0O Z
- | |
CAN2_RX
SPI2_SCK
12S2_CK
26 | 34 | 43 | 52 | 66 PB13 /0 | TC | No PB13 USART3_CTS | UART5_TX
TIM1_CHIN
CAN2_TX
SPI2_MISO
27 | 35 | 44 | 53 | 67 PB14 /0 | TC | No PB14 TIM1_CH2N UART5_RX
USART3_RTS
SPI2_MOSI
28 | 36 | 45 | 54 | 68 PB15 /0 | TC | No PB15 1252_SD -
TIM1_CH3N
USART3_TX
SPI3_NSS
- | - |46 |55]69 PD8 /0 | TC | No PD8 - 1253 WS
CAN1_RX
USART3_RX
SPI3_SCK
- | - |47 |56 |70 PD9 /0 | TC | No PD9 - 1253 CK
CAN1_TX
USART3_CK
- | - |48 |57 |71 PD10 /0 | TC | No PD10 - CAN2 RX
USART3_CTS
- -] - | 58|72 PD11 /0 | TC | No PD11 - CAN2_TX
SPI13_MISO
N R VSS_8 - - VSS_8 - -
-l - - -4 VDD_8 - - VDD_8 - -
TIM4_CH1
USART3_RTS
-l -] - |59 75 PD12 /0 | TC | No PD12 - SPI3._ MOSI
12S3_SD
-] -] -|60]76 PD13 /0 | TC | No PD13 - TIM4_CH2
TIM4_CH3
- | - |49 |61 |77 PD14 /0 | TC | No PD14 - 12C4_SCL
TIM8_CH1
TIM4_CH4
- | - |50|62]78 PD15 /0 | FT | Yes PD15 - 12C4_SDA
TIM8_CH2
e R I PGO /0 | FT | Yes PGO - UART7_TX
-l -1 -1-180 PG1 /0 | FT | Yes PG1 - UART7_RX
-l -] - |- |8t PG2 /0 | FT | Yes PG2 - 12C2_SCL
-l -] - -] 8 PG3 /0 | FT | Yes PG3 - 12C2_SDA
- -] - - |83 VSS_9 S - - VSS_9 - -
-l - - |- |84 VDD_9 S - - VDD_9 - -
1252_MCK TIM3_CH1
- | 37|51 |63]85 PC6 /0 | TC | Yes PC6 TIM8_CH1 SPI2_NSS
SDIO_DAT6 1252_WS
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|99 |o|0O =
- | |
[2C4 SCL | USARTZ CTS
1253_MCK TIM3_CH2
TIM8_CH?2 SPI2_SCK
- | 38|52 6486 PC7 o | TC | Yes PC7 SDI DAL oo oK
12C4 SDA | USART2 RTS
TIM3_CH3
- | 30|53 |65]87 PC8 o | TC | Yes PC8 STD”I\g8—DCAHT30 SPI2_MISO
- USART2 TX
TIM3_CH4
TIM8_CH4 SPI2_MOSI
- | 40|54 |66 |88 PC9 o | TC | Yes PC9 SDIO DATL 1262 S0
USART2 RX
USARTL_CK
29 | 41 | 55 | 67 | 89 PA8 o | FT | Yes | PA8 TIM1_CH1 i
MCO
USARTL_TX
30 | 42 | 56 | 68 | 90 PA9 o | FT | Yes | PA9 VL Gz 12C4_SCL
USARTL_RX
31| 43|57 |69 | o1 PAL0 o | FT | Yes | PAlL0 VL G 12C4_SDA
USARTL_CTS
USBDM
32| 44 |58 |70 | 92 PALL o | FT | Yes | PALL CANL RX i
TIM1_CH4
USARTL_RTS
USBDP
33|45 |59 | 71 | 93 PAL2 o | FT | Yes | PAL2 CANL TX i
TIML_ETR
ITMS- SWDI PAL3
34| 46 | 60 | 72 | 94 PAL3 o | FT | Yes 5 : UARTA TX
- - - 73 - Not connected
35| 47 | 61 | 74 | 9 VSS_2 s | - | - VSS_2 ; ;
36 | 48 | 62 | 75 | 96 VDD_2 s | - | - | vbD2 - -
JTCK- SWC PALA
37 | 49 | 63 | 76 | 97 PAL4 o | FT | Yes P i UARTA RX
TIM2_CHL ETR
PALS
38 |50 | 64 | 77 | 98 PAL5 o | FT | Yes | JTDI WA SPIZ_NSS
& USART2_CTS
TIM8_CHIN
USART3_TX
UART4_TX SPI3_SCK
- | 51|65 |78 99 PC10 o | Tc | ves | Pcio SDI0, DAT? S5 oK
QSPI_NSS
USART3_RX
- | 52| 66| 79 |100 PC11 o | Tc | ves | Ppci1 gSgT‘I‘D—ARé SPI3_MISO
- QSPI_SCK
USART3_CK
SPI3_MOSI
- | 53|67 |80 |101 PC12 o | Tc | ves | pc12 RIS X 12S3_SD
= QSPI_I00
TIM8_CH2N
~ | - e8| 8L |102 PDO 1O | FT | Yes | PDO® i CANL RX
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- | |
UART4_TX
QSPI_IO1
CAN1_TX
- | - | 69|82 103 PD1 /0 | FT | Yes PD1( - UART4_RX
QSPI_I02
Tiva ETR | SHIENSS
- | 54|70 | 83 |104 PD2 /0 | TC | Yes PD2 UART5_RX =
SDIO_CMD QSPI_I03
- TIM8_CH3N
- | - | - | 84105 PD3 /0 | FT | Yes PD3 - USART2_CTS
- | - | - |85|106 PD4 /0 | TC | Yes PD4 - USART2_RTS
- | - | - |86 |107 PD5 /0 | TC | Yes PD5 - USART2_TX
- - - - |108 VSS_10 S - - VSS_10 - -
- - - | - |100 VDD_10 S - - VDD_10 - -
- | - | - |87 110 PD6 /0 | TC | Yes PD6 - USART2_RX
- -] - | 88|11 PD7 /O | TC | Yes PD7 - USART2_CK
- - -] - 112 PG4 /O | FT | Yes PG4 - -
- - - | - |13 PG5 /O | FT | Yes PG5 - -
- - - | - 114 PG9 /O | FT | Yes PG9 - -
- -] - | - |115 VSS_11 S - - VSS_11 - -
- - - | - |16 VDD_11 S - - VDD_11 - -
PB3
TRACESWO
SPI3_SCK TIM2_CH2
39 | 55 | 71 | 89 | 117 PB3 /O | FT | Yes JTDO 1253 CK SPIL SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1 SPI1_
40 | 56 | 72 | 90 | 118 PB4 I/O | FT | Yes | NJTRST SPI3_MISO MISO
USART2_TX
TIM8_ETR
TIM3_CH2 SPI1_
12C1_SMBA MOSI
41 | 57 | 73 | 91 | 119 PB5 /0 | FT | Yes PB5 SPI3_MOSI CAN2_RX
12S3_SD USART2_RX
TIM1_BKIN
12C1_SCL USART1_TX
42 | 58 | 74 | 92 | 120 PB6 /0 | TC | Yes PB6 TIM4_ CHL CAN2 TX
12C1_SDA
43 | 59 | 75 | 93 | 121 PB7 /0 | TC | Yes PB7 TIMZ CH2 USART1_RX
44 | 60 | 76 | 94 | 122 BOOTO I - - BOOTO - -
12C1_SCL
45 | 61 | 77 | 95 | 123 PB8 /0 | TC | Yes PB8 ST[;:\Q)“—DCAH% CAN1_RX
- UART5_TX
12C1_SDA
46 | 62 | 78 | 96 |124 PB9 /0 | TC | Yes PB9 Sg:\g"'—SAHT"'S CAN1_TX
- UART5_RX
- - - |97 |125 PEO /0 | FT | Yes PEO TIM4_ETR -
- - | - |98 126 PE1 /0 | FT | Yes PE1 - -
47 | 63 | 79 | 99 |127 VSS_3 S - - VSS_3 - -
48 | 64 | 80 |100 |128 VDD _3 S - - VDD_3 - -
L 1= A, 0=, S= K HZ= &M
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2. FT: Z&5V; TTa: #&B3V, SHHEMSE: TC: B3V 110
3. HLIEER S B

4. PCI13, PCL4FPCL5 7/ flidid I KA 1T, ST FEN FEGIRIL A IRHT HEBMA) o AL =1 5] T i i1 51 #hs X
FIR#: (E29 5 BT BE T 2R - T RAIEE) G HABOPF =15 Jaind i 168 /I A~ BEREIL3mA

5. LT PIEHGIXIE K LA T T RERE T, IR, LT T IRE 17 (7 X 7 Fr s Bl I e e as P S T -
LRGIEN) e KT UTIEHZEAO LIFTRIEIGE, 15 ZHNI2GAX M /7 27 TR 1t # (7 X S ABKP & 2 A9 5

6. AR RSHIEEFENE AT EH AN ) (DRI RS H UL G 1), 105 B 5 2 HNB2GASX M ' 25 T 9 R /T 2 FAIO
TR R EE T

7. LQFPA48/64 1415 Jb F1 5] e 755 /- 1 Je 2 A B B HOSC_INFIOSC_OUT L) BEHT . 214 ] LU 3 i BAx A 1~ 5/ 1 9P DO AP DL L) G,
U HPDOAPDLAL, BN BN GEH F 20 L 5¢. (AXFFLQFP80/100/128 #74, 17 FPDOFPDL A H A HIFIFE T K, AL %7 %
B RT B RE . FEIFWEE 152 HN32GA5) P12 H- FAHE DA 2 5 AT I i B2 7.

8. Fail-safe75.L4 A UIHIANS, ANO_LWHGA BT A STFERA G FHEALST, MlT-FEOOI LAtk THFEBTRR
H 5.

9. XWHIADCUHE Ky B, R E R F4.TMSPS(12Bit) .
10. X7 MHIADCIHE M3, 3 #FR m R % 54.TMSPS(12Bit) »

T RG] IS R R E S I IADCL2_INX, s iX 15 ] LLEADCL_INXZZADC2_INX. Ai/47: ADC12_INQZmaxX 15 Jl o) LU E B 4AD
C1_IN9, 14 A/ LIf7 & %ADC2_IN9.

FEFG T PAO X W19 R TEEFHITIM2_CHL_ETR , o ] LU & iZ T8 ATIM2_CHLZTIM2_ETR. /A/#E, PALS XM H S K H L)
HIEFTIM2_CHL_ETR, A& HHFHIE X .

AT R, 7 Zi RO H /5 JE 55 22D 3.6V .
11.  VDDAISSA 5/ I 70 i/ E 5
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4 BSKHE

4.1 PR

A B, A R (G LA Vs
4.1.1 B/hHBRRKEBE

BRI, R4 4 EIE I X 100% 7 dh AE PR BEIR FETA=25 T R HAT I, T e /N KBRS £E
BN ISR L A ol P L AT IS A A S A T 45 B fRAIE

FERFAN RS T MEM A B OB 23 5 VAl B B B T2 AR 2 S, A fEE 2k BT
WAk ELRG VP IOEERE 1, S NAEBOE A FEASI S, O P B s = A5 AR 70 A1 (4243
DIFFE

4.1.2 HAVEE

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

BRAERE R, ST R R, SUR TR S S

4.1.4 FIEREBEE

D& 5| IS H B T 4-1,
B 4-1 SN s AF

—X MCU

30pF —

4.1.5 5| % N\ HE
SR E N FBFE [0 2 T 4-2ef,
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VBAT

1.8-3.6V

Power Switch
-~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

|
I
|
10 |
General 1/0 port —@ Levell jogic :
switcH circuit - 1
Core circuit |
(CPU,digital |
Vbb circuit and |
1 memeory) :
| |
Vbp 1/2/ Volt i |
oltage
N regulator I' :
nx100nF | :
T |
1x4.7 uF 1 :
|
= Vss1/2/- e T !
VbD
VbpA L
: o1 —@ >
I
|
VReF : Analog
E— e peripherals
— (ADCs
10 1F VREF + DACs
A OPAMPs
+10F COMPs)
100nF +1UF VREE- R
hd I
— Vssa | [
VLI TuF 2 AEFEF N bps o
38 ERBARBAHRAT NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hiif: +86-755-86309900 1 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057



~\

W EIREAR

4.1.7 HEIVEFEN &

Bl 4-4 BFHFAENET R

IBAT VBAT
‘\ ,‘ (1]
loo Voo
1
1
— AV

4.2 X BRHE H

INFEZHAT L B A R L <A 0 e KBUE (PR (R 4-1. & 4-20 R 43)PahinIfE, wIRes SEET
IR AMEARIR o X B 45 Hh REAR S I e KT, IR ASRRAESL 261 R A AH I D REERAE TER . SR
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[(F:3-FNI LS 2 Cg bR 1 E

F 41 BIERHE
e R B/ME BAE L:R VA
Vop- Vss A1 =B A3t L E (62 Vopa i Vo) @ -0.3 4.0
y TESVEA Z I 51 1 L s N\ L E® Vss-0.3 55 \Y,
) TEFCE 5 W EF N FE® Vss-0.3 Voo + 0.3
| AVoox | ANTFIEE H 5 i 2 T A R 22 - 50 iy
| Vssx- Vs ANFIEH G| 2 (8] s 22 50
VEsp(HBM) ESD& L H s (N AR ) Wo4.3.117%%
1. FrERIHEYE(Vop, Vooa)FIHL(Vss, Vssa)5l B ZIG 2R /T R Ve Bl A It 240 1.
2. VinANEEHEKE, BRSESER 4-2,
3. H45VEZS| NS5V, Voo MREMKT2.25V,
R 4-2 B
5 ik R XED - A
Ivob 2218V oo/V opa HL R 2R 11 2L HL I (BE B2 HL) D@ 100
lyss 35t VssHB A 1 FBIR (AL L) @) 100
| AT OFNF i 5| B L fr % H R L 12 mA
© AL VORI 1 51 _E %t L 37 12
NRST5| JHIFIEN -5/0
IINJ(PIN)(Z)(3) = -
FoAth 51 B N R +-5

1. FTAERIHIE(Vop, Vooa)MHL(Vss, Vssa) Gl IAZUGZE R RIS AL VE I K St R 5t
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2. HVin>Voolf, B—AIERTENET: HVIN<Vssh, B — N RFAVENER. ey SN EEKE, BEEEESER
4-1,
RIFVEN RS TR I fE . WL5R4.3.217 .
4, KRB KHERR, Vool KL ~0.1Vop.
F 4-3 BERKRE
Line] g HE L:Nivd
Tste ﬁ%ﬁ'—{mﬁ i3 -40 ~ + 125 oC
T N1 125 «C
4.3 THE%H
4.3.1 B TAE&M
R 4-4 BRITEEMHSF
(iRes e %14 B/ME BAE =XV
freLk A EBAHBI 2 A 28 - 0 144
fecLka N EBAPB LI B4 % 0 36 MHz
fecLkz N B APB2I il i % 0 72
Voo | e TAERE - 18 36 v
Vopa FEADL R o TAF HLR WA VopWAH A 1.8 3.6 V
Vear | & brisor LIERLE : 18 36 Y
TA IREEIR (R AR5 T7) J& BRRRAT -40 105 °C
T; IR EVE Ja S RRAT -40 125 °C
1. EUUE AR B IR Voo M Vopaflb B, 7E L EATEH EERE], VooMIVooaZ [8]Hx % 50 YA 300mV Y 2 571
4.3.2 b B AT ) TAR R
TRPELEHISHRKIER 4-45 B R E FIREH.
% 45 kORI 00 TAE R A
e 2 > 353 =/ME RAE E:=R iV
) Voo b FH# R EEL Y EE T O FF 313 VoD 20 © oV
VP oo F L LR AV o B 510 80 o "

4.3.3 A HR AL R H PR

TRPGHISHCGRRYER 4-45 HIASHRIE T Voot H U T Tl

40
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s e %1 B/ME HRE BAE E:N iV
PRS[2:0]=000 (_EFH#%) 2.09 2.18 2.27 \Y;
PRS[2:0]=000 ('~ F&#Y) 2 2.08 2.16 \Y,
PRS[2:0]=001 (_LF+#%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (FF&#Y) 2.09 2.18 2.27 \Y;
PRS[2:0]=010 (_LTF+#%) 2.28 2.38 2.48 V
PRS[2:0]=010 (K F&#Y) 2.19 2.28 2.37 \Y,
PRS[2:0]=011 (_EFHY) 2.38 2.48 2.58 \Y;
Q i=li’e S \T“ s N
zﬁzg‘sﬁfﬂﬁﬁﬁ PRS[2:0]=011 (N F&#Y) 2.28 2.38 2.48 \Y;
HIMSB40) - PRS[2:0]=100 (_LF+#%) 2.47 2.58 2.69 V
PRS[2:0]=100 (FF&#Y) 2.37 2.48 2.59 \Y;
PRS[2:0]=101 (LTHiE) 2.57 2.68 2.79 \Y;
PRS[2:0]=101 ( FF&¥) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_ETHE) 2.66 2.78 2.9 \Y;
PRS[2:0]=110 (FF&E) 2.56 2.68 2.8 \Y
PRS[2:0]=111 (_LF+#%) 2.76 2.88 3 \Y;
v PRS[2:0]=111 (FF&#Y) 2.66 2.78 2.9 \Y;
PVo PRS[2:0]=000 (_-FHF) 17 1.78 1.85 v
PRS[2:0]=000 (I F#iH) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_ETHiE) 1.8 1.88 1.96 \Y;
PRS[2:0]=001 (F[43%) 1.7 1.78 1.85 \
PRS[2:0]=010 (_ETF+#%) 1.9 1.98 2.06 \Y,
PRS[2:0]=010 ('FF&#Y) 1.8 1.88 1.96 \Y;
oz A PRS[2:0]=011 (_ETHiE) 2 2.08 2.16 \Y;
RIS o per mont (T ) 1.9 1.98 2.06 v
Pk B (PWR_CTRLHY o
MSB 1) PRS[2:0]=100 (_ETHiE) 3.15 3.28 3.41 \Y,
PRS[2:0]=100 (FF&#Y) 3.05 3.18 3.31 \Y;
PRS[2:0]=101 (_LETF+#%) 3.24 3.38 3.52 \Y;
PRS[2:0]=101 (FF&#Y) 3.15 3.28 3.41 \Y;
PRS[2:0]=110 (LT 3.34 3.48 3.62 \Y;
PRS[2:0]=110 ( FF&¥) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_ETHE) 3.44 3.58 3.72 \Y,
PRS[2:0]=111 ('FF&HY) 3.34 3.48 3.62 \Y;
Vovphyst® PVDiR i - 100 mvV
Voor VDD H/ T L L 1.64/1.6 v
& 2
TrstrEmpo® KA RFEEI ] 0.8 4 ms
1. HBEHRE, AEAFE RN,
434 HEWSEHE
TR IS EGRKIER 4-45] H BRBEE B F AV ook i fUE A o
x 47 REMSREE
5 ZH F3is B/ME HAE BAE =XV
VREFINT WEZ L -40°C< Ta< +105°C 1.164 1.20 1.236 \Y/
_ iR IE LN @
TS_vreflnt(l) i, ADCIISRRER ] 5.1 10 us
1. SRR IRFRET ) i N 2 RS A 1S 2
2. HETHRE, AEEAEFEF NN,
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4.3.5 ft e B AR

HITLHAE R Z M S B R M LEE IR, RUSHMF RO TIERE. RERE. V05 MM fE. &
PRI E . AR VORI B AR . B EAEf s AL B A ST AR 45

FEL SRR IR, L 4-4.
A R T ST T B R FE DI R, B AT — R TR AR
4.3.5.1 B KHIRHEFE

W 20T R

B A OLI A TR, FREE S — s Hr b
B AN TSRS, BRARREHI B .

W DA A IR Il B ) 3 8 2 B 8 18 AT B SR PR (0~32MHZ I OS5 A5 A 1, 32~64MHz I 1445
1 11, 64~96 MHzIN; 2S48 i 1], 96~128MHz I Jy3/4N 2543 5 41, 128~144MHzIN 42545 1) .

BRI S (s XASHOLE B E N P ALS & I T )

B CYIFEANRI: feeiki = frok/d, feoike = faeik/2o

B Vpp=3.63V, HEGREET105°C.

F ABIFEK 4-9rh 4 IS, RRIER 4-450H BT E T AVoofit i i N AT H .
F 4-8 BITHER TIRRHRRMEAE, Bim BN A INE BT

Voo Vss(TG %) -

HAUEO
Zhine) ] %1 freLk Ta = 105°C BApr
ST £, M =
2 > z
s g | ST 36MHz i .
| iR PR 144MHz 15.8
o B 72MHz 9.7
KM AN vt =

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

o BAEO \
e M - iz freLk Th = 105°C Bhr
SR £, My 2=
20 > 4 .
, MR T o | SREPTAAPEL 36MHz 10 -
S :F PO 144MHz 9.2
vt . 72MHz 6.6
XeFAFTH A N o8

L EGEAVHEE L, REAE TR,

2. Hfuck>8MHzH} A FAPLL.

4.3.5.2 LRI BIRIEFE

MCU4L T ik A+ T -

A MIOS AL FA AR, FFERR— AN EA P E—VopEiVss(TC f1#K).
B TSN F OCHPRES, BRAERRIEL T .

W RAAAE AR U 10 B E) 18 5 2 BT RE S AT 1 B DUAIIEE (0~32MHZ I 0N 547 1, 32~64MHzI 1446
R, 64~96 MHzI 245515 11, 96~128MHz 344545 & 1, 128~144MHzI A4 515 FE 1) -
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B OREERE AVt R SRS TR 4-4.

BRI A (e~ : XANSEOLIE 1 BB RS R BT E) . SIF AN feciki= fu
ckld, frcike = Trek/2s fapccik = fecka/4 o

R 4-10 BATBGUT KM RIS,  HoE e EARES FlashHig 17

HRIEW
= E 0 %14 freLk fERERT A S XEPA  |BAL
e S
144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA
oo BATHLUT 4 36MHz 9.3 5.3
W ELR e e e N e .
REFBL SEAT TRIE M HRC R HSY, HAA [228MHZ 30 12.7
AT IR AR 36MHz 8.8 3.9

1. BAYERAETA=25°C. Voo=3.3VIHR1E 3],
2. FABERIE I ADC R IIARAMG 0.8mA BRI AE. TER BT, XEHHER RAEI R ADC(%E ADC_CTRL2
FAAFLEI ON L)y 74 238

3. HMNEEETASMHZ, Hfuck>8MHzi JE FIPLL.
R 4-11 ERIRALNT M SR B T AR

HAE®

R’ S xAF freLk fEREETE KAPFTE |

A A

144MHz 25.3 8
H R ) 72MHz 13.9 5.3 mA

oo REEFRASE X T 1 1% 36MHz 8 3.6
R BT T A PHRC RHBHS), [ |z 242 = -

AHB T2 45 LA A% 36MHzZ 72 22

1. RERAETA=25°C. Vop=3.3VETIIiRE ).

2. MBERUER I ADCE RS A AM0.8mMAFE TR TH FE. TEMN IR H, X B A A EIT)H ADC(X EADC_CTRL2 #F
172 IONAL YN 7 2=

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

4.3.5.3 {RIhFEB A R IEFE

MCUKLT T 51 44
B A MIOG AR TR AL, FFIEE R — RS H P E——VopEVss(TL 713R) .
B FTE AN AL T OCHPIRES, BRAERRAI B .
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£ 4-12 EHAAFYUER T K S BRI B R BRI
o HLAIEO Bhr
s £ *H Ta =25°C Ta =105°C
PR RS A TFIB TR, R i A EBRC
R0 A AN 1 TR 3 2 A T SR PR A (B 300 1200
STOPO #iz{F SETTH)
FRRELAAZER W B8 AL TR ThFEAR 2, I R s Py 50
RCHIR % 7 Al iy T AR 3 7 A0 T R RS (% 150 800
HISLE 1)
" SRR 0T 2, RTCiZ{T, R-SRAM
oo STOPZ BT | s, prmOAGRIF, MUAIALT | 10 100
(gAY PR A
3% P9 BORC TR B R S T 1R T IT 5 0 HA
RAS
STANDBY # K P RCIR G A Ab T I JERES, M E 29 40
AN T | TR PARES '
IR N EBRCHR Y 28 AN AL A T 1M b+ 4] 97 35
RS, KHEIEHRRARTC 4T RAPIRES '
# X (VB
Ipb_vear AT) IR LIRS ARTCA T I B RS 2 15
i
1. HEZEAVHMEEE, AEAEFEHNEL.

4.3.6 SRS pRIRARR I

4.3.6.1 AMEREERT$FUR (HSED
FRAG H RS BRAE R AN S BN BRI S, AR AL R R AR 440054
R 4-13 TS R (BypasstER)

i S5 % B/ME HRE BXE L=< VA
frise _ext FH P A AR ) 4 8 32 MHz
VHseH OSC_IN#a A\ 5| I i B HiL 0.8Vop Vbp
ViseL OSC_ING N 51 B FE P ] Vss 0.3Voo v
tw(Hse) OSC_IN{= ERAK Y B[] V) 16

ns
:f::zg OSC_IN |7k F g [0 2
Cin(Hsg) OSC_INF AF LD - 5 pF
DuCy(usk HaELE - 45 55 %
I OSC_INH IR HL I Vss<VINEVDp + pA

1. BRI, ANEA PR,
4.3.6.2 SPERARERET BFIR (LSE)
T b H IR M B MR A B — AT [ SNSRI A5, PRI P AL o F R S & 26 4411 51

44
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R 4-14 LSS AR (BypasstiEs)

#E B E iR B/ME | SRl BAE By
fise ext AP Sh i g AR ) 0 32.768 1000 KHz
VLSEH OSC32_IN5@)\§IH£H—[‘%— EE%Z EEJ:E O.7VDD - VDD V
ViseL OSC32_IN%i N\ B IS L~ HL i Vss - 200 mv
tw(LSE) OSC32_IN & B A i ] @ 450

ns
E;LSE)tf(LS OSC32_IN EFFE F F I ] - - 50
DuCy(se) b - 30 - 70 %
I OSC32_IN%i N HL ¥ Vss<VINSVDD N H HA
1 HTHRIE, ATEA=HI.
B 4-5 SR EE SRR A R
A
Vhsen 90% A A
VhiseL 10% ) S —

tr(nsey > ety > tw(HsE) - twiHse)
< Thse >
I
fuseext | osc IN
external clock source N -
o =I
B 4-6 SRR SR A TiE B
\
ViseH  90%
VLSEL 10% ./ J .
‘t
trLsg) = ——etisy > itw(Lse) - = tw(Lse)
o TLSE =

external clock source

S

|
fiseex | OsC32.IN d} -

A —AN iR M B R AR AR B R SR I

e S A BN B (HSE) T LA FH —>4~32MHz (1 3 7B B U IR A3 A IR 2 7 A AT vh Bl s Y 00455 08 2
ST R AP A A SR AN TR, ISR SRV RIS IR o RN, IR AR AN D B A 20
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SR Re b FETHRZ 2R 0 51, DB/ ING H 2R SRS Bl I AR e IR o A OQ i IR SR I TR S B (e . 4
B, RGREAE), TEEMAHRIAO A T o (1 B B AR b A T R 25 A A A 138 15 10 T U AR
# 4-15 HSE 4~32MHZR% 444510

e el %4 BAME | #BE | BXAE L
foSC_|N T}E%%&iﬁg - 4 8 32 MHz
Rr St HL R - - 160 - kQ

Vop=3.3V, Vin=V
i HSESEh i oorfd - 13 - mA
gm PR ae s S Ja 3l - 10 - mA/NV
tsu(Hse)® JRBhE R (BM&RERD Voorefa %€ I - 3 - ms

1 IR SHoh S AP R IR B IE R 45 1
2. WBCHRIE, AEAEF PR,

3. tsumse)e /E BN E], S ANERIFE REHSETT 4RI &, B 215 2R 0E I8MHZIR %X BN H] o X AN MUE R AE —MARHER S A
PRas LIERATE], e Ae D dh A i A R T AR ALK

4-7 13 F8MHz 44 f S 7 B

Resonator with

integrated capacitor c
—— OSC_IN fuse
AT >
| 8MHz <R Gain
: | Resonstor S control
=]
= "7T7C 77T Ryg® |osc_our

1. RexrHoft i @ iR B o
A58 P — A i B A 8 7 2 IR TR SR e o

R AR B (LSE) AT LA F —A~32.768KHz 1 &t 4/ W B 1 R 2 A4 B IR 3 a7 A o AR TR T 2s HE IS B 2
HFEH R A N TER AR, IR SRR A B R A R . TN, RS A A K R A
JRAT et SRR AR S, DU IN H R BRI A B AR E I (8] o A % iR ISR AR I VRGN S J (P .
B OREEESE), TEEHAHN AT . (X BB B AR IR AR FRATTE U 1 TR A HR)
JERE: X FCuFlCL, R BN EN IR, HPREFF S BRI dg B 1R A . 1 HCuAC LAY
HWEZE . g HEHIE T 7 LAC L AIC L HTE 1772 545 H 51 6 - T 240
B ZCLH FCifS7: CL = Cu % Co | (Clu + Cro) + Csways HHCsray 42 7/ 1T H 25 FIPCB # 2PCB
FHFHTHE 2
Bl WHER T A A CL=6pFE R 2% I H.Csray=2pF, NICL1=C>=8pF.

R 4-16 LSEIRY 8451, (fLse=32.768kHz)®

e ZH %4 B/ME HARUE BAE LA
Rr St e R - - 5 - MQ
Om 3% 2k 15 3 - 5 - - HA/V
tsu(Lse)®@ Ja Bl [a] Voo Fa & 1 - 2 - s

1 W8 RIE, AR PR,

2. tsuwse) R R BT IE], MK RELSEF UM, B 245 258 E 032,768 KHZR 7 X BEIT 1] o 1X MBS 7L — MR UENT &
RIS EE IR, B ] B A A 3 7 A AN A T AR AL K
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Bl 4-8 8 F132.768kHz &k B R R F O

MCU
Low-power
Control Amp
Re
VWA
IN | s ouT
L L
{0t
N Xtal
Cu I I Cio

1. B HELSERRER .
2. APRIESE TAERGEM, M TIER, M AL,
4.3.7 WER BT eP IR
T I S O TR SR A i R A A R 4-4R0 AP B A5 5
4.3.7.1 FIEANFB(HSI)RCHR % 2%
F 4-17 HSIHRG 245GV

i) £ %1 BAME | WA | BRME | B
fusi e VDD=3.3V, Ta = 25°C, K#EfE| 7.92® 8 8.08® | MHz
DuCysi) Ss]ad - 45 55 %
ACChsi HSIHR 3% 3 (rif e ¥EE:?4ngosoc 25 2.5 %
tsugHst) HSIHE % 2% )8 Bl i [a] - - 5 s
) HSIR % 7% Di#E - 40 WA

1. Vop = 33V, Ta = -40~105°C, FRIAR4SMIHEHT.
2. HBTHERIE, ATEAEFEHIER,
3. AFCRUEREE, REFEIEB . JEE RN R 2 5 £9+1.5%.
4, BFRmECOIEIREA RIS, HER BRI, TR PR T
4.3.7.2 {KEANIB(LS)RCHR % 2%
F 4-18 LSRG 84510
i) el e Jin w/ME sAME | BKME | b
25°C Kk, VDD =3.3V 38 40 42 KHz
fLSI®@ LpES VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsuwsy @ | LSHIRY#% )3 sl (4] - 40 80 us
loosy @ | LSRG 2 Th#E - 0.1 pA

1. VDD = 33V, TA = -40~105°C, sz%j;ztl:%%uijﬁﬁﬂo
2. HIHRIE, T4 R,

4.3.8 MARTHFEASE MR F B 8]

& 4-10FtH OB 1) 2 4 —A-BMHZIIHST RCHR: SR Bl B 150 . Wi (P (0 A 24
BEYE SN
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B STOPO. STOP2:{STANDBY#iz: I #iJFERCHRY 4%
B SLEEPHEF: W42 gk N SLEEPAE 2N BT {8 F f i i
FITA B 1] 2 A5 P A SEER FE ANE f F R AR B 3 4-40 S5 A 215 31
R 4-19 (KThFEB M BRI )

s S8 HRUE BAhr
tWUSLEEP(l) M SLEEP#H:fig 480 ns
N MSTOPOMEJE (iff K #i b T2 745 X) 20

MSTOPOM: R (i s 25 9 (K D #E#% ) 22
twustops™ MSTOP2Hfif 40 us
twustoey"” MSTANDBY 1 i 100

1. OCRRRESF 1A B 0 AR SO TF A 2 P P R B — R 4
4.3.9 PLLF#%E
% 4-2000 I S HURAE ISR AL R &3 4-40 SRR 3

F 4-20 PLLAR
HE o
5 BH BAME | AuE | BEo | U
forl PLLAI AR £ @ 4 8.0 32 MHz
- PLLAI AR £ 5 25 40 - 60 %
foLe_out | PLLAE St th i 32 - 144 MHz
tlock | PLL Ready f87515 5 % i i) - - 150 s
Jitter | Rms cycle-to-cycle jitter @144MHz - 5 - ps
Ipll Operating Current of PLL @144MHz VCO frequency. - 700 - pA

L MZREVHERH, AR AR
2. TRELERAEHEGIOEREG A TTHREPLU R SRR A oL _ourdth T S0 VT FEPY .
4.3.10 FLASHZ-fig 234 P
BRAEREII, Pra RS HORETA = -40~105°C13 2.
F 421 WEHFHBST

(inc 28 E.din BRAME® | BAEO RAMEY BAr
tprog 3247 H G R 7] Ta = -40~105°C - 112 225 s
T : 200
terase KT BRI | Ta = -40~105°C . 2 ms
100
twe By PR BRI [A] Ta = -40~105°C; - - 100 ms
B, fuok=144MHz, 344
FE W, Vop=3.3V - - 3.62 mA
HRA, fruok=144MHz,
oo e L Vop=3.3V - - 6.5 mA
BB, fuclk=144MHz,
Vpp=3.3V - - 45 mA
PEEMZHL, Vop=3.3~3.6V B - 0.035 WA
Vprog i A HL IS - 1.8 3.0 3.6 \Y

1. HEHHRIE, AR,
2. BEHIRBCNI0KIKITEE S A
3. S UBUNI00KA AT fif 25 [

48 H EHEARBAER AR NSING TECHNOLOGIES INC.
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R 4-22 NIRRT e AR RAFSHIR

s S %1 B/MEO i:R VA
Ta = -40~105C(REANT); 10
Flash% & 256KB
o R Ta = -40~105<T(EZ NT); .

Neno AR(E: BRI FIash?é?%%jSlZK(B, ﬁt}ﬂ)ﬁﬁZ%KBE‘Jﬁﬁ%‘%l‘Eﬂ 10 Tk
Ta = -40~105CT(BL NT); 100
FlashZs &£ N512KB, H 1 Ji5256KB 17 fif = 8]

treT R LR A7 R Ta = 85T 20 4

1. HGEWEAE, AL PN,

4.3.11 #a%F I KAE (F S BUR )
T ZAARFEFR(ESD, LU), A4 B & i, bes gk 47 am B DLk .2 8 i f AU U7 T Y
PERE .
LB (ESD)
F RSO (— AN IE I R 88 i DRI BR — D8 J — A 5 B k) it n 21 B8 s I B A 51
* 4-23 ESDHLRTEBAME

&5 S FAF eyt BRED L:=ivA
Ta = 425 <T,
VEsp(Hem) P L SCE, B (O AR A FF4-MIL-STD-883K Method 3015. 3A 4000
9 Y
J S Ta = +25 T,
Vespepwy | RO FL R (78 HL 8 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HEZEAVHEEE, AEAEPHNER,
AR
N T VR EITERE, T EAEGAEE N AT 2 B AN ER S AR BN
B BRI, RO AR R A A
B EREAIN ARG E f /O 5] BN R
IXANMAR 54 JEDECTSEAE B i B i B AR i
R 4-24 BHAHEM
e B - Vi HAY B/AMED
LU FEEYEXIIEN Ta = 425 T, fFHJIEDECTSE Il 28A | #100mA, 1.5*VDDMAX

1. FERESEME TR
4.3.12 1/O¥ D454

18 PR B\t R
BRARRE U, NRIIH S ER LR 4405 F RS 2. Fra B1/0% H#23 FCMOSHITTL.

49
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£ 4-25 1/OFASIFME

#s e E Lia B/ME HAUE mAME HAhr

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

Vin SN LR i 2 - Vb v

Vie SR HL R CMOS 3 [ Vss - 0.35 Vop

Vih | WA EHFHE g 0.65 Vop - Vbp
Vpp=3.3V 200 - -

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

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

Reu | 55 ERI5EROHIH® Vop =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 = Vb 120 - 495

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

1. MR ZFOCHSP IR B R . BHERE TSR, ALEAE = Rl
Z/100mV.,

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

AR i BB B A N AT IR G IPMOS/NMOS SE B«

Veap #2458 10 B IE 4N L

a M~ w D

B 11O R 2 CMOSHITTLAR A (A AL E), e S E T 2H0™ K CMOS L2 ETTLS 4L
® X TVIH:
-WR VDD T[1.8V~3.08V]; 1 HCMOSHHEHAZTTL.
-G R VDD /1 T[3.08V~3.60V]; i FHTTLHFHIH AL 5 CMOS.
® X TVIL:
-HRVDDAEN T [1.8V~2.28V]: f# FHTTLEHE{H A 5 CMOS.
-G VDDA 1[2.28V~3.60V]; i FHHCMOSHHEHA EZTTL.
T OBl BRI
GPIOGH F % N/ 3t 1) AT AR U sl 22 4 +-12mA R . 76 FH P REF o, VORI % B 6 S RE 3R E)
TRAN L 4. 275 25 H 1 28 0) S KA e
B A 1/0% 10 M\ Vop EIREUHI LA A, 1 EMCUTEVop F 3R B KIs 47 BLift, AN RERE T 4 % e K4
EH Ivop(FR 4-2).
B A 1O RIS M Vss B3 HH LA AT, I EMCUTEVss Bt HE 18 KT AT I, ANRE I 60} i
RAEEIvss(R 4-2)o

B

BRARRF A, R 4-275H IS E0R A RS IR FE A Vop flE B LR 5 &8 4-410 &S 3. B 10
it 1B 42 A CMOSHAITTLHY

50 H EHEARBAER AR NSING TECHNOLOGIES INC.
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# 4-26 |\OWEBhRESIE
- lon®, VDD= | 1o.®, VDD= | lon®, VDD= | lo.®, VDD= | lon®, VDD= | lo.®, VDD
4
WA 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 2.5 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 R
iinea S &M B/ME BXAE BhL
Voo = 3.3V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss :
Vob = 25V
(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 v
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 1.8 Voo
Vop = 1.8 V, -
lon= -1.2mA, -25mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo SRR IR ho i AR IEAGFR A-2 2 I AN IR ORATUE E,  [RIAN Lo ¥ EA AN (BT A 1O BRI 22 il i) AN e R i vss o
2. ESTHH R EIR oL AUR LU R A-2vh 45 I AR IR K AIUE R, (RIS o SR (T /O REIRI 2 il A~ g 3 Ivop o
3. PC13,PC14,PCISAYELLTLFE A

TP T Bt K

i N i HH SRR TR IR 58 SURVEME 73 AT 4-9F1% 4-28%5

BrAEREAIULE, % 4-2851H S HR A M SR E AL B R 58 4-4R 6 ES 3.

51 H EHEARBAER AR NSING TECHNOLOGIES INC.
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AR 4-28 F N H IR

DS _CFGy | PMODEy[1:0] -
E B 5 E 20 %4 B/ME | BKE BAhr
CL=5pF,Vbp=3.3V - 75
fmax(IO)out B{%j{iﬁ%(z) CLZSPF,VDD:2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyour | i HH 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 HiNZERF | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmaxoyout | I KAH @ CL=10pF,Vop=2.5V - 60 MHz
CL=10pF,Vop=1.8V - 40
00/01 CL=10pF,Vbp=3.3V - 3.5
1 (4mA) tao)out i HH e B CL=10pF,Vbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin MINZER? | input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vbp=3.3V - 100
fmax(oyout | I KAHE @ CL=20pF Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpbp=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,Vpp=2.97V,Vppp=0.81V
taoyin i NZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(ojout | H RANZE@ CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vbp=1.8V - 60
11 CL=30pF,Vbp=3.3V - 3.34
1 (12mA) toopur | HAIHZERS CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
tqoyin i NZERF | input characteristics at 1.8V and 2.5V - 2
are derated

1. 1O H RN AL /Al LLEIE DS CFGYAIPMODEY[1:0]EL & . 2 WN32G45x % %1 1 ) F- it th A 2= GPIO% I it B 25 A7 28 1)

LR
2. EKIRLEE 495 3o

52 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hohk: BRINTTFE LD X AL X R R 5 1095 F IR BAR K

MLif: +86-755-86309900

1. +86-755-86169100
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Bl 4-9 i N\ SRR 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

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

| | | |

| R
Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-

55%) when loaded by CL specified in the table “I/O AC characteristics”
4-10 fEHITER
DVDD V_.I:‘|1D DVIDD

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

l

0,
Input ><7D5§E‘;"D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13 NRST5| il

NRSTS| A A S HICMOS T2, WIS — NASREWTIT I _EHrHIFH, Reu(Z LR 4-29). BRAFFRFHI
W, & 42950 S HORE IR M R R &R 4-410 %A IR 153

# 4-29 NRSTE| s

#e E 28 &AF /M HAE wmAE | B
Voo = 3.3 V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop = 18 V Vss - 0.3*vDD Vv
v @ NRST 2 HL - i Vop = 33V 2 - VDD
AN - >
IHONRSD) ™ Voo = 18 V 0.7*VDD - VDD
e . N Vop = 33 V 200 - - mV
Vhys(NRST) NRST it 25 435 firh & #5 FHL E IR W
Voo = 1.8 V 0.1*vDD - - \Y
Reu 55 b h SRR R Vop = 33 V 30 50 70 KQ
Vinrsn® | NRSTHIA JE B Bk - - - 100 ns
53 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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] 2 e Jis =/ME HAUE mAME | B
Vienrsmy® | NRSTHI I3 kot - 300 - - ns
1. BHWHHRIE, R4 L.
2. RPN —AEIER BB AN AR FIPMOSSEHL . IXANPMOS/NMOSTH < 1 HE FEAR /N(Z) 15 10%) -
B 4-11 BiUKNRSTS| RS

VDD

External reset circuit®

@
[————— JNRST _ Internal reset
O !}— Filtler |——— "3

1. JERAER.
2. R BAURIENRSTE I A BE0 IR T 4-299 31 18 AViLnrsn L R, BB IMIMCUZRBE/S B & 7
4.3.14 TIMER} 2485

A RE N R hRE S Ryt LER . S AR SNSRI B . PWMA ) IR PETES 15 W5 4.3.1275 .
R 430 TIMU/SHE®

i B %M B/ME BXE Bhr
- 1 - triMxcLK
A A 3 A
Hres(rivg FEIT &7y AT T frimxcLk= 144MHz 6.95 - ns
E E/],—'—» j. u& 2 j—% 4T % - 0 fTIM)(CLK/2 MHz
fexr CHLECHAME R 225 HIBT A frimxcLk= 144MHz 0 72 MHz
ResTim EN 2SR - - 16 bit
- 1 65536 trimMxcLK
A b b S T o
tcoUNTER MIERE T AR BRET, 160 TR B B R A o= 144MHz | 0.00695 455 s
- - 65536 X 65536 | trimxcLk
o a0
twax counr | SAFTRENIHAL friveeLk= 144MHZ - 208 s

L HBOHRE, AFEA .
£ 4-31 TIM2/3/4/555HEW

i B %M B/ME BXNE Bpr
- 1 - trimxcLK
22 AN T
tres(TlM) /—E.H_J—%)j ?EJ:FH_J—IETJ fTIMxCl_K= 72MHZ 139 _ ns
ES i iz b i - 0 fTIMxCLK/2 MHz
fEXT CHl CH4 ,(JTE,HTJ-%% I\HBHTJ- EF’/Jx% fTIMxCLK: 72MHz 0 36 MHz
Restim EFT SRR - - 16 bit
- 1 65536 trimxcLk
N7 ST Hs - ALY IS S _'jj:/ﬁ
toounren | EUAFET WERERRS, A6AIPHCRII AN o e 910 "
- - 65536 X 65536 tTIMxCLK
=) Ll S LK
tmax_count L ENE frimxcLk= 72MHz - 59.6 S
1. BEWHRE, AEAM IR,
54 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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£ 4-32 IWDG HARME/MIEEAETH (LSI = 40 KH2)

7N @ (63)
B IWDSE_)EF:{(I)E]DIV' IWDG_RI;EL{/.{EEL[M:O]:O IWDG_REL%jR(E_[ll:O]:OxFFF AL
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
/32 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4

1. HTHRIE, ATEAF=H.
R 4-33 WWDGERAMBR/MIEEAEIAI(APBL PCLKL = 36MHz)

= /ME® =) ) N
BB Wvl\\jl[I;GRI_BC[ng]TI WWDG_?;JF%V[G:O]:OBF WWDG_é)T:jGC.{\%l‘V[G:O]:OﬂF AL
n 00 0.113 7.28
2 o1 0.227 1456
13 10 0.455 29.12 ms
/4 1 0.910 58.25

1. HETHRIE, AEAFE P
4.3.15 12CE O
AR, % 4-3451 I S HUR A FERBEER FE , fc kS AV op B B A58 5 4-410 2 (- B85

N32G4527~ i I 12CH: A FF A A AEPCIEAS T, (EH W FRRH]: SDAFISCLA G Z“E " HIRIEI#, MEE N
FriR4 iy, 725 KAV Z [8] FIPMOSE 8 % 1, (BARAFAE .

IPCH IR RS T3R8 4-34, A xH N 2 A Zhae 51 I (SDAMISCL) ks vEf, 2 IL554.3.1275
R 4-34 PCEOMM

FREEA O PREEAOVO PIE AV
B % .
il % CYNEE IR TSR R TR
fscL 12C #EO4F 0.0 100 0 400 0 1000 KHz
thsta) | FRUR SR ORIFI IH] 4.0 - 0.6 - 0.26 - s
twscLy | SCL A &I [A] 4.7 - 1.3 - 0.5 - us
twscih) | SCL B Bt ] 4.0 - 0.6 - 0.26 - us
tusta) | EEMTTIR A EESLIN (A 47 - 0.6 - 0.26 - us
thspa) | SDA HE RAF IR [H] 0 3.4 0 0.9 0 0.4 us
tauspa) | SDA EEALI[A] 250.0 - 100 - 50 - ns
?(SDA’ SDA i1 SCL |- 7+ ] - 1000 | 20+0.1Cb 300 - 120 ns
r(SCL)
tt“SDA) SDA F1 SCL F Ht ] - 300 20+0.1Cb 300 - 120 ns
f(SCL)
tsusto) | FF SR AR EENLIN ) 4.0 - 0.6 - 0.26 - us
15 IR 25 1E 2 TF R A AR IR I ) (1
twsTo:sTA) 225 ) 4.7 - 1.3 - 0.5 - us
Ch BB - 400 - 400 - 100 pF
tusoa) | HEA R 1A - 3.45 - 0.9 - 0.45 us
tv acky) | BB RO ] - 3.45 - 0.9 - 0.45 us

1. BEWIRE, AEA IR,
2. NIEBIERHERE R IZCH B KA, freLki K T-2MHz. NiA BPRIER R I2ZCH B KR, fecLki o F1 K T4MHzZ.

55 H EHEARBAER AR NSING TECHNOLOGIES INC.
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v

B 4-12 1PCRERRPTLAIIE BB

vDD VDD

(2) (2)
4. 7KQ g )
4,7KQ 1000 3)

1
I°C Bus M SDA
1/ scL

®)
100

Repeated Start

Start Condition /)ndmon
sbA /(T
— Y A |
i )

i )< >< > Start Condition
tra e T b0 —e—atuson) \ \:/
f(SDA) i - e «—
tv(spia) h(SDAY) 7 tw(sTA:sTO)
thsTA)  tyscky - »—<— e Stop Condition
SCL -— b tack)
_\_/ / \_/ \_/_ _\_/
- . t
tW(SCKL) — t(SCK)—> -— e tf(SCK) \ . :Si(STO)
—] /fg o — 9 th clock
1% clock cycle

1. W& SRE TCMOSHF: 0.3Vopfl0.7Vop.
2. by EBHFHE R T I2CE D E
3. PR EOR T bR AR, ATCAANES R ATHIL, FELREE

4.3.16 SPI/1I>SE: O Rtk

FrAERrm Ui, £ 4-35 FIR 4-36 FIHHISPIZEURE 4-37 B H IS EUE [ MR BIRE, fecLkd TR AN
Voo flt B LR FF &4 4-4 1155 .

A ok N 2 ThaE 51 II(SPIfNSS. SCLK. MOSI. MISO, I2SfJWS. CLK. SD)fIErE:ENs, W5
4.3.127,

56 H EHEARBAER AR NSING TECHNOLOGIES INC.
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#s S %1% &/ME BAE HAhr
fscLk FHEA - 36 Mz
tyserx SPIN B A% M - 36
N SPIRFEN AR FBRIEl | §ulii%: C = 30pF : 6 ns
DuCy(SCK) SPGB 8 5 25 b SPIMAE 45 55 %
tsunss) @ NSS#: 37 i 8] MAE oLk -
thnss)@ NSSERHF I [i] MRS 2tpcLk -
twsckry® . ) N
SCLK /& A f st ] FHER troLk - 2 treLk + 2
twscky®
taon B ARSI A 35 :
tsu(SI)(l) y\*ﬁﬁ 3 B
thoviny® et e B v 3 -
BRI N AR FET (5]
th(sy® A 3 B
ns
taso) D@ B s U7 el ) (8] MAES, frek = 20MHz 0 3tpeL
W@ YR A 1 [ A 2 10
tdls(SO)( )B)
tusor® MR (EREIAAT 2 ) - 125
1E0) B A 2 ]
tumoy® A RRILIEZ R) - 6.5
thsoy® M (R 2 R) 5 -
s R RE [H]
thmo)® ’ FRA(EREILIEZ)R) 05 -
& 4-36 SPI2/34F O
i 2 %1F BME BAE L
fseik F - 18 "
1ty(scLk) SPIR B4 M - 18
::zztg SPIRFER | TF A1 F eI | $idkriZe: C = 30pF i 8 s
DuCy(SCK) | SPIMH AR &l 525 b SPIME 45 55 %
tSU(NSS) @ NSS@)‘TEH- ]‘E—J y\*ﬁﬁ 4tPCLK -
thnss)® NSSTRFFH [] PN 2tecik -
twscxkry® . ‘ .
twscky® SCLK i AT HI IR 18] EfL trcLk - 2 troLk + 2
. SPI2 4 -
tsu(MI )(l) N jz*%ﬁ SPI3 5 -
AETE PN A e " -
tsugsn™ A
SPI3 5 -
SPI2 2 -
FAEA
th( )(1) _ ns
. AR zg:z 2; :
thsn@ MBA SPI3 2 -
tusoy D@ MU 7 7 1] MAE, feck = 20MHz 0 3tocik
NPRNGCIT) By A5 LB 1) N 2 10
dis(SO)
" PN SPI2 - 135
b L
teo® | Bl ABARRRILHZ ) | s
AR ZR) SPI2 - 6.5
57 ERBARBAHRAT NSING TECHNOLOGIES INC.
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Gilc] SH Y dis B/ME BAME LA
o SPI3 - 9
N R SPI2
tnso® AR (S REILH 2 J5) P13 4 -
HHE i H ORFF B 1) N I SPI2
o ® FHR(F I SE) P13 1 -
1. BHEHHRE, AEARE R,
2. I/MEFORIESN S N ], B KA R TE R 3R A3 250 1 e K )
3. E/MERRICH RSN, SOMER R EEIR LS T A I s K A
Bl 4-13 SPIEFE - WBERMCLKPHA=0
CLKPHA=0
NSS input \ )
inpu /) :
: tunss) 1, tesewi R 7 e hnss) J:
i€ » Xi ] % g
[
CLKPOL=0 | ': tuscLisy | ' | | |
| Iy twseky 1 II f
N S |
| | | |
= | [
CLKPOL=1 o M\:\W/ |t
!‘_1 K i 1 ™ tean g
MISO output : : MSB out ><j Bit 6~1 out// LSB out >7
tsu(sty i :
> /
MOSI input M I MSB in !r>< Bit6~1ir// >< LSB in XZHHHHNHN
le thesn ;i
[}

B 4-14 SPIFFRE - WEAAMCLKPHA=1M

CLKPHA=1
NSS input \ : // (:
| |
o tupssy < = g | 0S|
| I I | |
CLKPOL=0 | Y : |
! | bwsoky 1) | I I
I I twseky I I ! I
|
CLKPOL=1 | | | I W tseui | t
I taso) by It It I trscir I Tais(so)
I bu(so),! UEe !
| : ) // \ |
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
I ' N //
77
vostma G wsem X een™ X s XL

1.

W& 5 % & 0.3VopA10.7Vop.
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B 4-15 SPIFTFE — RO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0

|

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

|
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 I trscLiy
CLKPOL=1 I tescLk
Tsu) | W(SCLKH) | | TSCLK)

I |
| | '
su(MI) | | t |
[€> ! I‘ WSCLKLy) |
MISO input //////////// | MsBin | D< /fBit6-1in : >< LSB in X?NHNHN
—+—> !
thovyy | , :
1
MOSI output >< MSBout | >€ /it 6-1 out : !r>< LSB out ><
l
> le>
tymo) thomo)
1. & 55 1% B T0.3VopH10.7Vop.
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R 4-37 1PSEpHEW

&5 2 Vi B/ME BKRE LR VA
fmeLk 128 3= ) b 4 2% TR - 256Fs®
fox ) p F: 4550 (32bit) - 64*Fs® MHz
1ty RS MARZ(32bit) - 64*Fs®
DUCY(SCK) | 12S A A4 i 2 L 128 A, 30 70 %
tr N T
t(‘”) 12SHF 4 EFFAIF BRI | fid%s: CL = 50pF - 8
f(CLK)
\ 1252 45 -
tyws) @ S
(WS) WSH R[] FEAEE 1253 65 -
N 12S2 45
trwe @ = Y f .
h(Ws) WS R RA ] FER 1253 05
N " 12S2 . -
tuwsy @ | WSEE I A JIC £ 25
12S3 7 -
N 12S2 1.5 -
f @) =31 e
h(Ws) WS LR ] MR 1253 oE -
tweLkr® 312.5 _
CLK = A f it (8] FHR, feok = 16MHz, 5448kHz
twcLkyy® 345 .
N 1252 4 }
@) FHEs
tsu(sD_MR ) N o 12S3 5 -
Byn e N S ] ns
M 1252 4 :
tsusp_sr)® 1253 45 -
1252
W) ERAE 1.5 ]
th(SD_MR ) N ) 1253 1.5
BHu i N AR RR TH) s "
th(sp_sr)P@ S 1283 15 )
S 4 2 1 W (R 2 1252 ' u
tv(SDisT)(l)(z) il x | ( el L El) 1253 _ 16.5
e WA R R JF) 1252 3 '
thsp_sny® R He i< 1253 45 )
AR A O R A S (AR 2 1252 : 6.5
tv(SD_MT)(l)(Z) R YIS TA] + (EREURTZ)a) 1253 - 6
e e \ s 1252 05 :
@ | Bl R I ] FRAEREREILIEZ G)
thisp_mT) 12S3 -0.5 -
1. HBEHRE, AEAFE RN,
2. KHETfeck. BN, W feck=8MHz, M| TecLk=1/frcLk=125nS,
3. EHHURFER,
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Bl 4-16 12S NI 7 B (CR AR B B0 @

’ tecLk) O
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input | |
P \|\ ! ! L /// L thsp_s
tsu(WS) < _)II : I tV(SEI)_ST) , ! !‘ ’( =0
} | -
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. &% ET0.3Vop#l0.7Vop.
2. BT RIBARAL AR AR . TR — AN AT XA S AR [ IR R
4-17 12SEMRRE 7 B (RO @
| tecLk) | trcLk) trcLk)
< > He—
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
I | [ ' I [
v(WS) tw tw thows)
| (CLKH) (CLKL) | | [
e | e
WS input ' l | %
npd \\ I I L /7 1
I I 1Tysp wmm) 77 | tnsp_mm)
} -
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
1 transmit
, tsu(SDiMd) thsp_mRr)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< //Bit n receive >< Last bit
receive
1. W& SRET0.3Vop0.7Vob.
2. AT EBARSL RIE . AR — AN AT XA SR AR AT 1 R E I
4.3.17 QSP 14544
# 4-38 QSPIFESDREER T iRe ik
w5 B B/ME BXNE XA
fex QSPIBT & 4T 2 - 36 MHz
1/tck)
tw(CKH) SCKEIK ] T8 tcky/2-2 tcky/2 ns
tw(cKL) tcKy/2 tck)/2+2 ns
tsan) A N\ B 2 ST [A] 45 - ns
th(in) WNER R EFI 1A) 4 - ns
tvoum) il H O A e 1] - 5.5 ns
thiouT) il H M TR BRI 1] -0.15 - ns
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Bl 4-18 QSPIZESDRAERA T IR
It ol :: tew :: |‘ tu ok :| ) tw ey K | trcky
I | | | h i (N
| | | | | | |
1/ I\ |
Clock | | | | [ | SS
| | ty oum | |th(oun| | | | I i
I I | | | | 1 1 1
| \
Data output <|i Do K | D1 X D2 ) $S
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 QSPIZEDDREER T4
el S5 B/ME BRAE Bk
fex QSPI p i - 36 MHz
1tk
tw(CKH) SCK =K 8] tcky/2-2 teky/2 ns
tw(cKL) tcry/2 tcK)/2+2 ns
tsrany; tsr(iny N\ B 3 ST () 4.5 - ns
thian); thrany W NERE PRI [A] 45 - ns
tviiouT); twr(ouT) o B AR R A A (] - 12 ns
thiouT); thr(ouT) i HB O DR R B[] 6 - ns
B 4-19 QSPIZEDDRER FHINF
::i‘;: :1 ) :: |< tw (cKH) ::: tw (kL) VI ::i‘;:
Lo | | | | | | Lol
| | | | | | |
1/ | | I\ |
Clock I I | I I I I SS
| | | 1% (OUT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
o] ! ! N\ cc
Data output \ 2 D1 ! D2 | D3 | D4 | s ) >Y
| | ! Y ! K '
| | ! | tsrany I Tt vy | : : I tsrany :tm(w)|
I HH
I | I
Data input / T\ T
ata Inpu \ DO | DL | D2 D3 | D4 D5 S—
! T T T
| I | [
[ | | Lo |
| | | I I I

4.3.18 SD/SDIOEH4E D44

BRAERR IR, R 4-4051 tH IS HOR AR BEIR L  fecLod R MVop i L HUEFF 53R 4-4R) %A EAS 2.

62

=

H ot N 2 ThaE S| I(D[7:0]. CMD. CK) I PEET

5, 2 W5E4.3.127.
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B 4-20 SDIOEEMRR,
an g
é
tw(ckH) % SW(CKL)
CK /
e loy—> ——]etoy
D,CMD
(Output)
tisu=—"1 tiH
D,CMD
(Input)
4-21 SDERIEER
CK
D,CMD
(Output)
£ 4-40 SDIMMCE: D4k
#e S %4 H/ME wAE A
fop i AR AR =T I iR CL < 30pF 0 48 MHz
twiekyy | EMRISTE], fep = 16 MHZz CL < 30pF 32
twckny | 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
FEMMCHISDEFEERCMD., DHHI(ZHECK)
tov i H A A ) CL < 30pF - 6 ns
ton iyt ORI 1) CL < 30pF 0
FESDERIAER CMD. D#rH (B CK)
tovp il H A B ) CL < 30pF - 8 ns
torp i HH PR BRI 1) CL < 30pF -1
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4.3.19 USB4#E:
USB(4#)#: [ 2L idi USB-IFAGE
£ 4-41 USBJE BB

fiinca b RAHE Ffr
tstarTUP® USBUR K 28 5 sl 1] 1 us

L HHRIE, AP A,

* 4-42 USBE GG

we BH | M | we” | mxm” | a
LN

VoD USBH#E{EHLE@ - 3.09 3.6 \
Vol ZEN RS I(USBDP, USBDM) 0.2

Ven® | Zo3EEEH A Voiju 0.8 2.5 \
Vs ARSI (E - 1.3 2.0
s T

VoL AR ISP 1.5kQIIREEE3.6VO - 0.3 v
VoH A S P 15kQIIRLIEE Vss®) 2.8 3.6

JITA V1 F ) R e DA AL 4% i M 2 9 T
T 5USB2.04 3 i AR H A, USBERAEHIEA3.0~3.6VILE.
N32G452 % 417 i i IEAUSBIN BE AT LATE2. 7VAS BIRAIE, TIANETE2.7~3.0V HL K ] T R H ~URe i
HEEA TR TRIE, A .
RUZ R FIUSBIRZh#% L4k,
B 4-22 USBIFFF: Hdkifs S EFHAT R TR = X

o M w Do

Differential Data Intersection

vc;iie___ﬂ Y 'd

Vss - +
tf tr
£ 4-43 USBATE B 4%

b B KM " | s | A
tr - FH] [E] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
trfm TR B A] UG AC tr [t 90 110 %

Vcrs M ES X HEE - 1.3 2.0 \Y;
Rs i H ER BTG e EL BHL it VC T R BHAM B S o8 1 51 27 39 Q

L HERIE, A
2. WURCECER S NI0%E0%. BLEAIEE, 2 LUSBHLIE ST H2.0M).

4.3.20 3523 Rk M 4% (CAN)FE O 4%
B ok N 2 ThBE 51 IEI(CAN_TXHRICAN_RX) 4R ERE, 15 0L554.3.12%5 .
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4.3.21 12 ¥ e 23 (ADC) B S 23

BrARE R, R 4-44MSHCE T GR 4-4FFRIPR BT E . fucud AR AV opafft i BRI A 2
VERE: R ATEA L EI AT — K

£ 4-44 ADCHFHE
&5 S %AF B/ME SLAUE BKRE XA
Vbpa {HE R - 1.8 - 36 v
VREF+ IE%%% EEJJIL - 1.8 - VDDA
fanc ADCH] %t 471 % - - - 80 MHz
1.8V < Vpp < 3.6V,
= = @ . N
Sy 12bit 0.01 4 MHz
18V < Voo = 3.6V, | 55 - 6.10 MHz
2 S 7 HEER 10Dit
1A% PR
L8V < Voo < 3.6V, | /o ] 730 MHz
4 P 8bit : :
1.8V < Vpp < 3.6V,
= Ybb = 0175@ - oW
526t 0.0175 8.9 MHz
RES O(VSSAﬁVREF_
\ B © X VRer+ \Y%
AIN %%%EE}—IE. @?ﬁﬁuﬂ{_j‘) REF:
PLdEIE,
- - 137.6 Q
e 3.6VHES
Rapc?® KA S BH = rjﬁt?
(ESLSEEREM ) ) 147 o
3OVHIELMT
Capc® PSRRI R LA - - 5 - pF
SNDR | fZmede iz - - 65 - dBFS
Tcal T”T& ‘{E Hj' ]‘ETJ - 82 1/fADC
faoc = 80 MHz
P 0.056 - 8.35
@ IV I3 PR 12bit
ts HRFETTE] fapoc = 80 MHz HS
8@ G 0.056 - 8.35
433 12bit
faoc = 80 MHz
LI 45 - 601.5
Ts@ R 4 Iy 12bit 1/fanc
RS faoc = 80 MHz
(ESUS RIS 45 - 601.5
433 12bit
tstas?® L[] - 6 10 20 us
toon@ | SIS (LR AERS ) 8614 CRIF To v R VIDIOSBSA0ST | gy

1. {UPRIEEIE SCHF, fac = 80 MHz.
2. HEIHRIE, AEAFHNR.
3. KIEAFEME LS, Vrer AT LLE N FRIERFIVoDa, Vrer- AT BLTE N ERIE RS Vssao
AL WmARRanA

Ts
fapc X Capc X In(2N+2) Ranc

ERAR(AK)H T RERKKISMBIATT, 3 1RZER /N T4 LSB. HAN=12(£7 120773 H5)

Ramv <
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/KRR B/REERF
HA SRR Rin (kQ) e fy S R A pag 23 Rin (kQ) TE] fy B AU
(ns) (ns)
0.06 37 0.05 53
0.36 45 0.35 73
0.86 79 0.85 103
i _ 4.86 300 ) 4.85 345
SESERG] 12-bit 1 3 1 1 12-bit
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
ek 10-bit 4.86 20 e 10-bit 4.85 357
9.86 478 9.85 540
19.86 935 19.85 1040
49.86 2294 49.85 2526
99.86 4532 99.85 4963
0.06 22 0.05 39
0.36 33 0.35 50
0.86 52 0.85 71
ST ST 8-hit 180 202 ESUSTER 8-bit 485 234
9.86 391 9.85 457
19.86 800 19.85 1012
49.86 1838 49.85 2027
99.86 3632 99.85 3984
0.06 19 0.05 32
0.36 27 0.35 40
0.86 41 0.85 56
TSGR 6-hit 480 153 1 i 6-bit 485 L7
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 HAHE, AEE IR,
2. WA RAETA=25°C. Vop=3.3VH {755,
R 4-46 ADCREE - RRKARFZHO
®E 2K WA W | g | B
ET® LREiRZE frck = 72 MHz, #.3
EQ® T2 iR %= faoc = 72 MHz, sample rate=1.75 H
ED W gtkirz M sps, Vopa = 3.3V, Ta =25 © 4.7 LSB
C
EL Moy etz W& RAEADCKHAEZ 5 AT Y 0.8
Vrer+= VDDA
L. ADCII ELUR RSO R AE 28 0 R I DR
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2. ADCH:FES RIANENHRIOC R &R ThRE p SN T BV N ] s, PR IR 2 18 35 PRI 5 — A
FERVE N 51 IEFE AT (e HoRE 5 o IR W] RE 7 AR R ) N FELR AR HEASSHUL S IR B, (51 Sz (1) 3860 — > 4
FETRE.

3. WHAIERAENEG, REATE4.3.127 4 A ey FIZhineiny TEBILZ N, B S5 IMADCHS X .

4. HEZGEEVESTRIE, ATEEFH IR,

B 4-23 ADCHK: B S5
- Veere V ' An example of an actual ADC
A [1LSB'DEAL_ T _‘%%membypmge] @ conversion curve
T (2) Ideal conversion c1i|rve -
4094 | 3) ;Ii';l: actual conversion endpoint
4093 — Synthesis error: the maximum

ET

Eo

Ec

Ep

e e e -

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

’=||=|I|=|=|=|/// I > step (1 LSB)
/ Integral linear error: the maximum
. 2 8 4 ° 6 ! 4093 4094 409 4096 EL deviation between the actual
Vssa \/DDA conversion curve and the terminal line
Bl 4-24 {5 FADCHR HEEE
VoD
Sample and hold ADC
converter
@ 1
RAIN AlN)'(J Ranct
. - | 12 hit
J_ L converter
Chrarasitic I 1
@ ]: P T Canc®

1.  HKRan. RaocHICancHIZE, IR 4-44.

/1. Cparasitic ZnPCB(-L A2 P CB 77 /i Jf 1 50) G 24 |- H9 % 4E H 25 K 4TTpF) » B A HICparasitic 27 1 /5 15 I H I #E /2

S G 0129 aDC o
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PCBR&ITE I
KIEVRer+ & T 5 VopatHi®, HVRT = F WAL IR 4-2580 4-261%E42. B 1) 10nFHEE 2 0 202 A LA
(FWE), EAINIZR T REHEEMCUL: Fr o

B 4-25 ftE VRIS % B R FEA I (VRer A5 Vooatl )

P

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 177§ o
B 4-26 ftHEIEMS % B IH L RS (Vrer+5 Vooatl )

:| \V/bpA/VREF+

See ™

[ 1]

1uF//10nF == /DDA
[ ] Vssa/VRer-
J?_ L:| See @

1. Veer+MIVrer BN\ H HBLTE 100 PA_E 17 5
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£ 4-47 DACHHE:
&5 S B/ME | BB BRE | B R
Vbpa DL FE 2.4 - 3.6 \Y; -
Vbop Bt s 1.0 1.1 1.2 \Y;
VRers ZHEH 24 3.6 V| Vrer+ A AUURZAE T Vopa
Vssa Hh 2k 0 0 \Y; -
. . D 7 N E/\ﬁ 7
Re BT T I () 61 ML . KO |[$3EAC_0UT$ VssaZ [A] 5/ kR
CL B LA 50 pF | Y/EDAC_OUTH| il k[ f5 K Hi%s
DAC_OUT| 44T I fIDAC_OUT 0.2 v | G T ECKHIDACHH 15 1E
/I L& MVeer=3.6V FRT 12 i A3
. 5
BT P FIDAC_OUT V/REeF+
DAC_ouT| H/E 02 9),(OEO~O_XF10’ i K
o v | HVrer=2.4V XRT 12 A\
" 2 b Es e A FIDAC_OUT VRer+ 18
B R _ 51sB 0x155~0XEAB.
TEiE IR (FR LA 0 DAC 425 600 T, A {E0x800
loo o HA
B i3 #E(Vooo+Vopa+VRer) 500 700 T, 24 Vrer=3.6VIHI Al
1E W A DAC H T #E(V . 250
I pob+VopatVRer+) nA | Tk
P20 e B DAC ELT (Y -
pbATVRer+) 5 200
ﬂEﬁé‘@%E(Zﬁ\Lﬁiﬁﬁ%IEﬂ +)5 LSB DAC@EEy‘:’lO{j(ﬁLﬁ%{%Bl:BO:O)
DNL
HIfZE) 4 LsB | DACHLE H12fr
AL AL B (ARG i )
2 A P 2 8] ) 1 22)
ImF% % 2 (1R % 0x800 ) I & +5 mV | DACHL & N12f7
IFs GHE 5 PR A BUE Vrer+/2
" ?i—%g%g% AUV rer 417 LSB | Vrers=3.6VIi DACH: & 121
WaRE | MaRE 45 % | DACHD & ~12{:
BB (4 1065 A
ARAD M IR AIME AR Syt K CLoap < 50pF
fsermne | DAC_OUTIk | K4 1 ° ! ] Ruiowo = 5kQ
K+l LSB)
2456 MRS AN AR (A
SRR | HfmiEFi+1LSB), 5L 1 MS/s | Coap < 50pF
HIDAC_OUTHI & KB Rioap = 5kQ
N AR 25 Mo R G I ) (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACH#II25 175% 1) CHXE 6.5 10 s | HAAED ST f AR BERUE 2
N) Ii]
(it e 0 L (AT Vop33A .
PSRR+ gﬁ%{j%ﬁjﬁlﬂﬁi?)ﬁ Po33A) -67 -40 dB | % HRioap, CLoap < 50pF

4.3.23 BE LRI (TS) Rtk

BRARRr ], R 4-48MSHGRHITT &R 4-4M R AF AR L . fucl IRV opaftt L f ST A5 3]
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R 4-48 BIEILRRIGHE

#s S B/ME HAUE BAE Ay
T.® Vsense A o T B O 28 1 P - + + <
Avg Slope® | “FIRIE - -4.1 mv/e
VM TE30CHT 1 HL & - 1.32 \Y,
tstarT® FE ST ] - 10 us
Ts temp®@® | MR ZR, ADCRFEH [ 8.3 - - us
1. HEEAVENAAE, AEAEPPIER,
2. HEHRIE, AR,
3. EJHEICSRAERET (R ET LA S R I 2 IR AR L RE .
70 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100

4k https:/iwww.nsingtech.com HR%i: 518057



ah

") EREAK www.nsingtech.com
5 BHR~F

5.1 LQFP48
B 5-1 LQFP483t3E R ~f

b AT COMMON DIMENSIONS
A (UNITS OF MEASURE=MILLIMETER)
D1 = 10.818SC
A SYMBOL [ MIN NOM MAX
HHHHHH — A - — 1.60
- t Al D.05 — 0.15
N A2 1.35 1.40 1.4¢
i f_ — = — - =
o e AN ]::I AZ 0.59 0.64 0.69
T | BTM E-MARK ]:3 b 0.18 — 0.27
o | Z—e1.00x£0.70 0.0 ]::I b1 017 0.20 0.23
o u] K] — R
1 c 0.13 0.18
Eﬂ‘:—‘fo?txgﬁ‘ﬁ o w ]:i T ¢l 0117 | 0127 | 0137
——| 0.10£0.10 DEPTI I, D 8.80 9.00 9.20
T, D1 £.90 7.00 7.10
INDEX_@0,800.10 - E 8.80 | 9.00 9.20
= £l 5.50 7.00 7.10
. 1 - T e Eer
e e 0.40 0.50 0.60
o —L [ L 118 H B.14 B.17 8.20
¥ I e =
' N L 0.50 — 0.70
) L1 OOREF
R1 0.08 - —
A A RZ 0.08 - 0.20
5 0.20 - -
E 0 3.5 7
e
f b Ell 11 12 13
b1 o2 11 12 13
< E " . ~WITH PLATING
0 =
o A9 AN —BASE METAL
- i NOTES:
ALL DIMENSIONS REFER T2 JEDEC STAMDARD MSO0Z26 BSC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR FROTRUSION.
(L1)
LEAD FORM PART
Bl 5-2 LQFP48HIZE g ail @
36 25
N0000000000 2ss
T
T3 o | 24
= 02 L =
— } 03—
— | t e
— | —
] P c—
99 58 — - —
— ! —
— ! 0 L
— 05 ! '5T7‘:'
| — e —3
I — ‘ | 13
i
uooneoooong
|
6.8 .
1. ReFsf =K.
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5.2 LQFP64
& 5-3 LQFP643f3E R~}

COMMON DIMENSIONS
[ (UNITS OF MEASURE=MILLIMETER)
) SYMBOL | MIN NOM MAX
A [ - - 1.60
HAAHARHARRAARAAR A 008 XE
. AZ 1.35 1.40 1.45
[ /D .-/_’_\"! ——— AS 0.5 0.64 0.69
=\ = b 0.18 0.27
— - - — ol 0.17 0.20 0.23
= BTM E—MARK = c 0.13 - 0.18
E Z2—@1.80=0.70 0.70£0.05 E 0.117 0.127 0.137
= S=EE D 11.95 | 12.00 | 12.05
T 10R_E-MARK = D1 9.90 10.00 10.10
g 2-21.80+0.10 0.10£p.05 DEFTH ". E = 1195 12.00 1205
o INDEX_#1.20£0.10 l, o E a 0.00
— 0.20£0.10| DEPTH h o ;1 3:8 1 bD 105,:,0
[m——— . | 4 .ol
= %) (+) = H 11.09 | 1113 | 11.17
)/ \J L [ 0535 | - 0.70
I R M AN [ L1 1.00REF
S LLTEELLLLEE L m— ] 0.15EF
© o e o o = — ;5. =
. 0 IEER 12°
i = @2 11° 127 13
/ - . Sk WITH PLATING
s | 9/////\5
Nz
BASE METAL
SECTION A—A NOTES:
1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
. DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION,
(L1)
LEAD FORM PART

Bl 5-4 LQFP6ARIRR IR EIN®

0000000000000 s

1L
0.2

4

UUUUUDUU
i
joooooog -

o
ol

-
gopooooo

~

oonoooo

\
j
i
|
i
|
128 78 = S :
|
i
j
i
|
i
i

— o
4?0-.

Jobpoooooooony
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T |
12.8
1. RSFHfh=k.
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5.3 LQFP80
& 5-5 LQFP80HEE R~}

D
D1
HAAARHAAARARAAREABAE P
(UNITS OF MEASURE=MILLIMETER)
o f;\ RN == SYMBOL | MIN NOM MAX
= L= A - 1.60
= NTOP—E—-MARK Fm AT 0.05 - 0.15
= 2—¢1.80+0.10X0.10+0.050 |Fm A2 1.35 1.40 1.45
= ] Al 0.59 0.64 0.69
= i b 0.18 - 0.27
M —— _ _ == b1 0.17 020 | 0.23
= BIM—E-MARK == ’l] g:f — g:f)‘
s 2—¢1.80£0,10X0.10£0.050 |F= c 12 13
= — D 15,80 | 14.00 | 14.20
= INDEX @1.20+0.10 = b o0 19200 11290
== ,/ 0.20£0.10 DEPTH F— E 13.80 14.00 14.90
= 44 Y =S E1 1100 | 12.00 | 1210
= ] NP = 0.40 | 050 | 0.60
_ _ L 0.45 0.60 0.75
EELLELEERELFELEELE T Torer
~ Fe b—I -[®[0.08 R 0.08 = -
RZ 0.08 - 0.20
a o 35 7
WITH PLATING BASE METAL 1 o - -
ety | 97 11" 12 13
lIILI . i 3 TE 12 13
Ilr III N
I|l II I |\§
g | | il
[~ | "JU_ NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
CECTION A_A MS—026 BDD DO NOT INCLUDE MOLD
= FLASH OR PROTRUSIONS.

Bl 5-6 LQFP8ORf 3R /E A JI ™

) 60 ‘ 4
1000000000000DI00000 xss
TEIED a‘ L \ =40

= 0.2 | =

— | —

= | 03—

— | t =

— ! —

— | —

149 98 =H-——————— e =
= | =

— | —

= | 05 =

— ‘ |

= 05 | =

1+ 80— ”‘ ‘k : =21
QMMMMMMMMMMQ‘
11.8
14.9
1. R =XK.
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1. ReFfoNEK.

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLUMETER)
- D - - - L
m ,\h‘A;bf” SYMBOL | MIN NOM | MAX
124893004 ARARRRARRARRARRS f A - _T- Tie
= 7Y o O A2 1.35 1.40 1.45
= \_J P == = A3 0.59 | 064 | 0569
= ) == = b 0.17 - | 0.27
i BTM E~MARK 2-@1.840.1 DEFP D.140.05- E _[_ bi o017 0.20 0.23
= = i c 0.13 - 0.18
= = == o1 0.12 0127 | 0.134
1 = = = D 15.80 16.00 16.20
v = E= e D1 13.90 [ 14.00 | 14.10
== = s £ 15.80 | 16.00 | 16.20
== = E1 13.90 | 14.00 | 14.10
S 0P E-MARK 2-918+01 DEP 014005 | E e 0.40 0.50 | 0.60
ST INDEX 12200 DER 02400 | P = L 045 | 0.60 0.75
= K = = ] _OOREF
==R A Y S E L2 0.2585C _
- _ i R 0.08 - .
IEEELBEEREEEGEBEEGEG] ] = K2 oos [ - 0.20
gl |- ) | . 0. —
e AA ] o 3.5 7
01 0 - =
07 11 127 | 1%
B3 11° 12 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
f —— OR PROTRUSIONS.
o / N
SECTION A—A
& 5-8 LQFP1003 2248 il @
i 75 51
(000000000000000000000000 255
75 4‘ L —50
— 0.2 —
— . —
— I —
— 03— =
— —
— —
— —
— —
— —
— —
— —
169 123 = ==
— —
— L
— 05—
— "=
— —
— —
— —
— —
— —
— —
— 9 —
1100= ‘ ‘ —26
1 25 ‘
13.8 |
16.9 |
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5.5 LQFP128
B 5-9 LQFP1283f35 R~}

COMMON DIMENSIONS
- N Ao (UNITS OF MEASURE=MILLIMETER)
51 ' v, A SYMBOL | WIN NOM | MAX
- - A - 1.60
T AR R ARR AR AR RRRAF | T Tem - Tox
= A e 3 050 | 0.64 | 069
= —o—/jr—\— e = b e T 0.23
== AN i = = b 013 | 016 | 0.19
= NI B BTt £ . Ten - Toe
= 2-91.80X0.10:0.050 |55 2-¢1.80X0.10£0.05D E G T T
= = = D 13.90 | 1400 | 14.10
= = = E 15.80 | 16.00 | 16.20
wl o = 5= = E 13.90 | 14.00 | 14.10
== = 3 e C.“-GESCl
== = L 0.4 0.60 0.75
= = ﬁ L1 . 1.00REF
== == = L2 “0.25BSC
= V/—H\DEX ®120X0.20+0 1'3D_ﬂ\ = = = %
= == = B 0.20 -
= ﬁ} = = [ o 35 T
N y L] 01 U'” - -
I LG EL G RE L REL L GkLLL % =
b L b
—h=—I g [0.20
2 WITH PLATING b1 AA
ot
- f’ BASE METAL
e / \ ><
/ | ol 5 W 7
LR— i NOTES:
| ALL DIMENSIONS REFER TO JEDEC STANDARD
| j"i | \ MS—026 BEE DO NCT INCLUDE MOLD
| \ SECTION A-A FLASH OR PROTRUSIONS.
o A A
f L .q:]} I'I, [
P
L)

B 5-10 LQFP1283 F /54 J iy

i 96 65 |
1000000000000D00RO000000D000O0DD 25
S 1 Do
= 0.2 =
= 02—
16.9 12.6 E E
= =
= U=
= 04 =
1128 = *‘ ‘“ 33
QDDDDDDDHDDDDDHDDHDHDDDHHHHHHHDQ
13.9 |
16.9
1. ReTfrh=K.
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5.6 22BNy BH

B 5-11 LQFP48/LQFP64/LQFP80/LQFP100/LQFP128 £ El1ji A

Nation$- o

N32XXXX
XXXX
XXXXXXXX

;

Product series

A

Specific number

A

Batch number

A

Pinl ———MCU version number
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32 G 4 52 C L 7
Company
Abbreviation
Nsingtech
MCU Bit Width
32bit
Types of Product
General Purpose Temperature Range
MCU Core 7:-40C~105C
4 = ARM Cortex-M4
Package T
Product Series & a?e ype
x2 = Basic .LI. _ #8;2
Number of Pins Flash Size
C =48 Pins
R = 64 Pins B = 128K Flash
M =80 Pins C = 256K Flash
. E = 512K Flash
V =100 Pins
Q =128 Pins
£ 6-1 N32GA2RFNT HABE L
TGRSO HE HERT B SPQ® EEVEE
N32G452CBL7 LQFP48 mm*7mm % 250 -40°C ~ 105°C
N32G452CCL7 LQFP48 mm*7mm e 250 -40°C ~ 105°C
N32G452CEL7 LQFP48 mm*7mm ot 250 -40°C ~ 105°C
N32G452RBL7 LQFP64 10mm*10mm % 160 -40°C ~ 105°C
N32G452RCL7 LQFP64 10mm*10mm R 160 -40°C ~ 105°C
N32G452REL7 LQFP64 10mm*10mm % 160 -40°C ~ 105°C
N32G452MBL7 LQFP80 12Zmm*12mm e 119 -40°C ~ 105°C
N32G452MCL7 LQFP80 12Zmm*12mm Foit 119 -40°C ~ 105°C
N32G452MEL7 LQFP80 12mm*12mm o 119 -40°C ~ 105°C
N32G452VCL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
N32G452VEL7 LQFP100 14mm*14mm % 90 -40°C ~ 105°C
N32G452QCL7 LQFP128 14mm*14mm o 90 -40°C ~ 105°C
N32G452QEL7 LQFP128 14mm*14mm % 90 -40°C ~ 105°C
1. BOHTTEAHIT IS B LI B F
2. MEFOAIRERE, RAHAMFTR, ERAEREA.
3. m/MERHE.
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EE!

JRA

2020.2.11

V1.0

PIURRRA

2020.6.28

V11

. MHER Flash 3245005 IR
MR 3.1 %5 WLCSP49 2%
1BIE 3.2 17 51 S X
BB 4 F 040 A URRIE

2020.9.16

V1.2

BT 3.2 SIHE A E X, N Fail-safe 4]

BT 4.1.6 TR

BT 4.2 Haxt i RATEE #5250

BT 4.3.2 b ORI IS ) TAE 26 F Voo b7k i/ ME
BELT 4.3.3 PR E AL AT HL YR AR HuRp 1

BT 4.35 HEHEIRERE fucik AT focLka/fecLke
BT 4.3.7 WEIEHEREREE LSI 2450

BT 4.3.9 FLASH TE6lHE S5

BE T 4.3.12 1/0 i R

BT 4.3.13 NRST 3| 51

. BT 4.3.14 TIM B teounter B3

 BECT 4.21 12 AT AR (ADC) LS L

B2 T 4.3.16 SPI/12S £ R K 4-26

BT 4.3.22 DAC H/S3%

BT 4.3.24 (R F LIRS R

© ©® N @ oA W N PR e N e

e N N =
o &~ w b = O

2020.11.27

V121

Bk 3.1 #H3 R =R
BB 2-1 17 A
1B 3-1 & e SCRh 78 1

w e

2020.12.31

V1.2.2

B 4-2 110 5 Kb H B
B E 3-1 LQFP48 335~ & Kl
Hhn -5 N32G452CEL7

w npoe

2021.07.21

V1.2.2

WS N32G452CCT7
i TQFP48 2%

2021.08.02

V.1.2.2

BRI RS B

1B 5P B2 R P P4 A A R AR DG S 4

RS HURIARF AL 2T ) S 2R AN A R L A AR S 2 B
B R AN I BRI AR S 2 L

i
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© o N o O

N e o e T e e T o < =
N P O © ®» N o o h ® N B O

B SR S FH P N B oRr 1 AR S 2
BN A B R VEAR S S 5L

B N A7 A7 45 73 i RS DR A7 ST PR AR SR S 4

Eek ESD 4% i KAEAH R AR
BE 1O BRI R S 2L

ok AR IE SR, ST ANEh B IR
- B N AR AR OGS EL
. BB NRST 51 BIRHEAR S S 4L

BN 12C 3 R X S 5L
BMEI N SPIL REHEAR S S K
BMEI N SPI2 REHEAR S S H
BEGRIN 12S FEEHXSH

BRI 128 TR R R R IR R

B QSPI AR LS4

. i N SDIMMC # R XS 4L

Bl AN\ ADC FFIEFA1T KRS HL

. SN DAC FRPER XS 5L
- BN AR AR AR R S

2021.09.17

V.12.2

A o

TS ) TAR SR AR A R 26 1
HE AU 0 457

1O A RFIERE N % E

i H FL RS
WG 22 BN ]

2021.10.22

V2.0.0

nNooE

WA AR T
{5 40 110 3 TRV SR AT Al ik

2022.07.05

V2.1

© o N o g A~ w dhoRE

MIEE TQFP48 3%, N32G452CCT7 =
S| H %2 X ADC 5| v B 21858 i@

HSI 3400 5 S e S5, et Nyt ]
& ADC 5k _E I (A1 24

ADC 5 ETE B RAT 18 A A K BMHZ X

LSE #3% 2 FF MR ESR CL PR
ST 32.768KH Ak fr S 7
B A A IR R

FEHT AP NRST 5] LRy K

S P

SESEEEEES
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10. fEIE LU B85 TA %44

11. #hER B AR RS AR

12. fEIE SPI H B B 5 75 H 240

13. B A R-SRAM R F5iid

14. CRC itH I & 1> HCLK

15. $hnfn STOP2 Mafii: RTC AfZ. NRST HAi. IWDG & A7 mefE
16. fE2 RTC SENf I ghiay 455 454 512Hz $| 256Hz
17. 1&24[%] 4-3/4-4/4-5/4-6/4-17/4-23/4-24/4-25
18. 8% 4-71 NESH K

19. ¥RINEE 4-13/4-14 Bypass 1 i B

20. f&04#k 4-17 1DD $RE

21, 1BEEE 4-17 IR m 2T R

22. Bk 4-18 fhiid

23. Bk 4-22 fF AR

24. fECFAS AR BUINbR v

25. 1BUGR 4-25 #hiR, VI VIHIVIL ik

26. Bk 4-29 ik

27. Bk 4-44 ik

28. UNINZE 4-45 ADC RFERT|A]

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

30. & EXTI AyEAR 48 21 4

31. 1Bk IWDG T 4igsh 3 fir

32. BHOCERRIE T B A IR

33. &k STOPO #5x3: Fi He i 15 & AR B H ik
34. fEEkF 3-1 1 1/0 LEMHR

1Bk 4-34 12C B2 1R
&0 ADC FrPEAH S 5L
&2 ADC KAER A AH S5

2022.08.30 V2.2.0

w e

BE4 3.2 B TR ADC 5t KAE I 5
B4R 4-34, SDA i fRFF /NI E] A O
55 5 BTG B R A

BN 6 HAY

b 3 iy 44 N 2

2024.11.19 V2.3.0

o~ w0 bdoE
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[H BRI AR AT CRARE REAR™) X SCRIA L8 B il th e N RIS E ik, 22400
St S H A AR S T B, SOR S P R [ IR B dh CRAR™ ™) AR A .

[ REAREII AR T LHBL FAER A AT RN B T 5 25| 58 =05 4 FR Bk
i (AT BUREIX 2 H 1.

[ R AR R BE A5, ITIE 955, Bt RSB, A SATE A 3 AAE T B SERT
FEk A% | R AR AR SRS ) B TR AR

I B AR5 Fy S B HERA AT 5 A BER, (ERIME DI, FFANEE [ R BRI e SR AR PR AT ] FEE AR PH 54T
A SRS A5 SR DA S A ™ i, A A S AT S B R AR IR L D R A e A, [ IR ER
ANKIAE AT RS FH s SCRS BlAS 7 b T 7 A AR AT e L TRV b Rplk. T MR AT A 45 3 5 SRR A T
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] B AR 7 i 78 R G BB 2% v (14 L 28 R B AR AR e s ORAIE 0P AR S E HL R AR 4 A AN 2 B
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DL KA 15 18 SCRF B RF 2L i (1 FH

FITA AN 22 e Aol P F JRURSE I P A5 PN AR, TR A PR A8 [ RSB AR i R A 2 4 i T - B8O U
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XF T ESCRE AT S AR TR BRORZARIE, B EARR @M. Fee g M AR B RAE 5T
£, B RER TR oV E A 3EAT e ot .
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