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N32G401x6/x8 Bt

N32G401 R %|FKFi32-bit ARM Cortex-MAFR#%, BELEES72MHz, XFHREABEMDSPHS, EREE
64KBER AN Flash, 8KB SRAM, &EMFEE WHEEEMBH, WE1112bit4.2Msps ADC, 3NMRERELE
B, ERLBUG)ART. 12C. SPISHFEEED0

REERrIE

® Wi CPU
— 32 fi. ARM Cortex-M4 1%+ FPU, 3 #F DSP #54
— WE 1IKB 6% Cache 17, #F Flash IS e ATREF 0 %45
— f M 72MHz, 90DMIPS
o NEFEAEE
— ik 64KByte JT N Flash, SCREINE A7l 70 DXE B R BUR RS, 1 BB IRE, 10 FEER IR R
— ik 8KByte P SRAM,  Stop2 #EU{##FE, Standby 15 3 A] e & N R
o IhFEAK
— 3Z¥F Run. Sleep. Stop0. Stop2. Standby £
o EikmEHIED
— 1 12bit 4.2Msps ADC, 12/10/8/6bits P E, 21k 16 AN N IEIE, 3 P & A ki A\ JE
8, SCRZEHR
— 3 LB, A E 64 T i E R v
o gk
— HSE: 4MHz~32MHz &M i i
— LSE: 32.768KHz MK i A
— HSI: WHkEE RC 8MHz
— LSI: WHBRE RC 40KHz
— WER®E PLL
— MCO: (2 B Bhdi, PIECE SYSCLK. HSI. HSE. LSI. LSE. HJ 44 PLL B 4h4H
o Hfr
— SCFF BB ] R AL
— IFEIEN. IR
—  SCRFT R A
® B KCHF 39+1 4 GPIOs
o EEEN
— 4 U(S)ART #11, Hr 24~ USART #11 (3C#F 1507816, IrDA, LIN) , 24~ UART #%&[
— 2 SPHED, TR EZE S L 28 Mbps (A4 CRC) , 20Mbps(ii CRC), M is % ik 32 Mbps, 32
FF 128 115
— 2 12C 1, MEEIA 1 MHz, EMBERATEL, MBS SRk bk v
o 1/EiE DMA #Hil38, Sckr 8 @i, BBV K B ik £ R TTED

1/88

EREARBBERAF NSING TECHNOLOGIES INC.

Hudik: ERYITT R L X AL X R R 1095 [ I HE AR K E
i if: +86-755-86309900 1L H. +86-755-86169100
R4k https://iwww.nsingtech.com Hil%i: 518057



Ay,
%, EREA

www.nsingtech.com

1A RTC SERFI 8P, SCREESEAEN, WSEM, FAREGRREE SR A SR phicie
1 AMENSES Beeper, SCRFELAMAIM, 12mA HiHIR3168 7
SE I THEER
— 2/ 16bit =mGE N THECE, SCRFMTEZR, EAMaH, IESSHADAAN, stk 7.8ns; REANE N &
4 AMOLHETE, o Timerl S0HF 4 ANEIE 8 B H A PWM i, Timer8 S0HF 3 AMEIE 6 % A4

PWM % H
— 4/ 16bit B ERTEEE, BANENEA 4 NSIEE, SRR ELRIPWM
— 1> 16bit ZAlE B es

— 17/ 16bit (RIWFEE I THELAS, SCRES KR RIXUK PP H 8 Th g, FI7E STOP2 #85\ F TA
— 1x 24bit SysTick
— 1x 14bit & H1F [ 1H1(WWDG)
— 1x 12bit Fh7F 14 ( IWDG)
R
— S HF SWDNTAG 74 k% 0
— ¥ UART Bootloader
AR
— Flash fEighns, ZH 0 XEHE (MMU)
— CRC16/32 iz i
— XFFERY (WRP) , ZFL{RY (RDP) %4¢ (LO/LL/L2)
— XHFFRAJRE), BRENE TR, ZeEH
— SCRRAMIN b R I, 7 4
96 fir UID 1 128 fr UCID
THEXM
— TAEHETEHE: 2.4V~3.6V
— AR EEVEHE: -40°C~105°C
— ESD: #KV (HBM %) , 42KV (CDM ##4Y)
i
— LQFP32(7mm x 7mm)
— LQFP48(7mm x 7mm)
— QFN20(3mm x 3mm)
— QFN28(4mm x 4mm)
— QFN32(4mm x 4mm)
— QFN32-1(5mm x 5mm)
— QFN32-2(4mm x 4mm)
— QFN48(6mm x 6mm)
— TSSOP20(6.5mm x 4.4mm)
2/88

EREARBBERAF NSING TECHNOLOGIES INC.

Hudik: ERYITT R L X AL X R R 1095 [ I HE AR K E
i if: +86-755-86309900 1L H. +86-755-86169100
R4k https://iwww.nsingtech.com Hil%i: 518057



ay,
%) EIREAR

www.nsingtech.com

B3
(O ot 1 1 TN 9
1.1 o B ettt sttt ettt ettt 10
p v - 1 i1 OO 11
2.1 R OO 11
22 TEBERS ettt 11
221 HRANTRINTETEEZE (FLASH) oottt 12
222 HRATUSRAM ..ottt 13
223 WREMAEINFEHERIEE (NVIC) oottt 13
23 AIEBH LIS (EXTI) oottt 13
A B R G oottt 13
2.5 JEEIIETR oottt 14
O ¢ < iy =~ 14
Ry A = X 1 OO 15
2.8 TTGRAR LTI ZE oottt 15
29 B TS T 2 1ottt ettt ettt ettt sttt n et 15
2 (B (105 =Y G2 VTP 15
201 BLEETFMEEETEEL (DMA) oottt sttt sttt 16
202 SEEFHFET (RTC) oottt bbbttt bbbt bbbt s 16
o B S = = 1 OO UR PSRRI 16
2130 ARIHFETEIT S CLPTIM) oottt 16
2132 FEARITEITER (TIMB) oottt n ettt 17
2133 HHFTEITER (TIMX) coieieeieseeee ettt ettt sttt n et n e 17
2134 FEHRIEHIERZE (TIML AN TIMB) coovoiveeeeeeeete ettt 17
2135 RGIIFIETEITEE (SYSHCK) covvicvieeiceeees ettt sttt s et n et 18
2136 BT THIERTEE (WDG) ..ottt s st n et 18
204 PCEMZETETT oottt ettt bttt sttt 19
2,15  FHFEB IR BYUR S (USART)cooieieeeeseeeeeee e see ettt s sttt 20
206 EIATAREAE D (SPI) oottt e 22
207 AT EEIIIETT (I2S) oottt e 22
218 HHFIHIATITHEE T (GPIO) oottt 23
219 FEIUELTEEBLDS (ADC) oottt 24
220 FEIULEILES (COMP) oot es e 25
R R £ ) [OOSR 26
222 BEIGZE (BEEPER)......iiieeceeeeeeeeeeseesee et ee sttt s st een s 26
223 PEIRTUREEIATTEETE (CRC) oo see e ns s 26
B S o I (U110 ) OO U TS 26
225 BT HLRITAGHHTR T (SWI-DP) oottt 26
3 BIRHITESUIITEIR oottt 27
3.1 B OO 27
70 0 TR 1 = =< OO 27
312 LQFPAB.....ooooeeeeeeee ettt 28
70 I S0 | = 0 IO 29
70 R 0 | = OO 30
K70 DT 0 | = Vi< - T 31
70 0 | = Vi< -2 OO 32
KT A 0 | = N < 7.2 OO 33
TR IR0 | = NPT 34
3109 TSSOP20 .ottt ettt ettt 35
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3.2 LT Z FH S L oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 36
N ¥ = USROS 42
4.1 D B AL ettt ettt ettt ettt ettt ettt ettt ettt ettt e e et et et et et en et enaerans 42
AT BRI I R oo oottt ettt ettt ettt ettt et ettt et ettt ettt e ettt et ettt ettt ettt 42
Q12 HETEBIEL oottt ettt ettt ettt ettt ettt ettt ettt et e ettt ettt et ettt ettt 42

A 1.3 BB R oo et ettt ettt ettt ettt ettt et ettt ettt 42
AL B B B oottt ettt ettt ettt ettt ettt ettt ettt ettt 42
A1.5 BB ELIE oot e ettt ettt ettt et ettt ettt ettt ee e 42
A6 L T g oot ettt ettt ettt ettt et 43

A 1T BT EEIII oottt e ettt ettt ettt ettt ettt n et ee e 44
4.2 I R TR R BT TE AL oo ee ettt e et e e et et et e et ettt ettt ettt e ettt ettt ettt et et enn et ee et e 45
43 BB ettt ettt ettt ettt ettt e et e ettt 46
e O T 10 == B (=5 - TP OP PRSP OTRTTR 46
432 T I I L E 2 oottt ettt ettt n ettt 46
433 PR A B R Il oottt ettt ettt 46
B34 PUE B TEHLIE oot ettt ettt ettt ettt ettt ettt 47
B35 B B L oottt ettt ettt ettt ettt e 47
B30 AR I TRV oottt ettt ettt ettt ettt ettt ettt r et 51
e B A v 42 TP O ST 55
438  MAKIHFERE T AT TH] ..ottt n et ee et e e et et e et s et et s et es e et es e eeen e et er e 55
B30 PLLAFNE oot ettt ettt ettt ettt ettt ettt e 56
310 FLASHAE I BT oottt ettt ettt ettt ettt et ettt et e e e et et eten et et et et ettt ee et e et en e 56
4301 LN RAE (FBIBUBETE) oo 57
302 OB TUEETE oottt ettt ettt ettt et e et et et et et e e e e et et e e et et e et ettt et e et ettt et en e 57
A303  NRST G BFTE oottt ettt ettt ettt ettt ettt e et et e e et ettt et e e e et et e e et es e e et et e eetes e e et e et e s e et eeerer e 61
A3 14 TIMIE I B oottt ettt ettt et e et ettt et et et et et et e e et et et et et e et st ettt ettt et en e 61
e T LT 0% 2T L TR 63
A3.16  SPHIESEE LU TE oottt ettt ettt ettt ettt ettt et et e et et et et et et ettt ettt e et et en e 64
4317 120 BB EEADC)HL B EL oot 68
4318 EEEERR(COMP)YHL B EL oottt 75
4309 A RS (TS)EFTE oo 75

o -3 2 TN 76
5.1 (1] =i =< OO TP PSPPI 76
5.2 LQFPAB ...ttt ettt et et ettt ettt 77
5.3 QFN20. .ottt ettt ettt 78
54 QFNZB...oeeeeeeeeeeee ettt ettt 79
5.5 QN B2 ettt ettt 80
5.6 QFNB2-1 oottt e ettt 81
5.7 QFNB2-2 oottt ettt ettt e ettt e ettt 82
5.8 QFNB ..ottt ettt ettt e ettt 83
LT T 5710 = ST 84
SL0  ZZEITEI oottt ettt ettt ettt ettt ettt ettt ettt e et et ettt et erens 85
B BT T B oottt ettt ettt ettt ettt et et ettt ettt eten et 86
P % 5 oo T TP TP TP TR 87
B ettt ettt ettt ettt et ettt ettt ettt ettt ettt ee e et eneees 88
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K H

F L-1N32GA0L R FUTIRTLE oovooveevveveiesese et 10
B2 2oL S B I BE LA oo 16
FE BT BETHITE S oot e 36
FE AT HITREFTE (oot 45
FE A2 BIIREFTE oo e bt 45
FE B IETERFTE oot e 45
FE B BT T AEZEME oottt e 46
F A5 R ELI I AR oot 46
F 46 WAL ATELIRFEFIBEEREFE ....oooooc s 46
FE AT N BTEHIE oottt 47
R 4-8 I RSB BT AE,  BE AL BT M Y BT T HIBAT oo 48
2 4-9 BEHIRAE T T A 0 B T B oot 49
R 4-10 IBATRLEUT RSB BRIV RE, B AR FRAREE M A B INAE HIZAT oo 50
F 4-11 BERRAE I T AT I BT AR oottt 50
F 412 (U ZR TR BB I B ITTTEFE oottt 51
e A3 AT I BIEETE ..ot 51
e 414 AR AN T FIBFBIEETE .oovocvoeeee s 52
F 4-15 HSE 4~32MHZIR TG BEEETEDR | oo 53
F 4-16 LSENR T A RFTE(FLSESB2.7BBKHZ)W ...ttt 54
T A-1T HSIHIRIGARIFPEDR oo 55
e AT LSHRTABEEETED (oo 55
2 4-19 ARTHFER IR IR T T ..ooocvoeee e 56
FE B-20 PLLAFME ..o 56
T -2 TNAFATAE B EETE oot b 56
F 422 INAFAFAE BT AT AT BIEARTE IR <oocvoeeeeeee et 57
e A-23 ESDZATT IR REL covveveeereieeee ettt 57
FE 2B EMSEETE ..ot e 57
e 425 FLIBUBNE oo 57
FE -26 OB AFNE oot bbb 58
42710 B IRBIAE FTHEFVE oottt 58
FE A28 BT FLEIENE <o 59
e 429 BT ST TAFEED oo 59
e A-B0 NRST G NE ...ooooeeeeeee ettt 61
FE B-BLTIMUBEETE ...ttt ettt 62

H B AR B ERR AR NSING TECHNOLOGIES INC.

ks PRI R L X ErB AL X E R #1095 [H IR B A K E
Hiif: +86-755-86309900 I +86-755-86169100
M4ik:  https://iwww.nsingtech.com Hfi%: 518057



ay,
%) EIREAR

www.nsingtech.com
FE B2 TIMIBIAISETFE <.coooeeee et 62
FE B3B3 LPTIMEREFIE c.ooooece et 62
# 4-34 IWDG 5t KA N EIZALIFIA] (LSI =40 KHZ) .o 62
# 4-35 WWDG g K AR /N B AL TE] (APBL PCLKL = 32MHZ) oo 63
FE B30 I2CHE TTFME oot 63
FE ABT SPUEFTED oot 64
FE ABBIZSHFNED oottt e 67
FZ A-39 ADCHFTE oo 69
28 A-40 ADCIRFEITIAIM ..o 71
K 4-41 ADCHEFZ — TR TR AEAEDD oo 72
FE B-42 COMPHEFIE ..o 75
T A-A3 IR I AR IEIREENE oo 75
F 6-1NB2GA0L R FITT TUARIBAZE IR (oo 86
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& H 5%

B 1-1NB2GA0T ZRHHE B oottt 9
B 2-1 AFABEBEBIITT T oo 12
FEL 22 BB oottt 14
] 3-1 N32GA0L R FNLQFP32 GIIZI M cvovvoevereeeeeeesieeteeee st tes sttt sttt sttt 27
] 3-2 NB2GA0L B FLQFPAB T AT A ..ottt n et 28
B 3-3NB2GA0L R HIQFN20 GBI ZN I coovvvoeveeeeeeeeeeeeeeceeeese e s ssss s nss s sns e enssnnses 29
B 3-4 N32GA0L R HIQFN2BT JHI NI vvovveeeeeeeeeseeeeeeeceeeeeeesee s s enes s 30
B 3-5 N32GA0L R FNQFNS2T I HHIZI Al cvovoeveeveeeeveeseeeesee s ee st es sttt sttt 31
B 3-6 N32GA0L R FNQFNS2-LE I HIZN T cvovoeveeeevesee et teesee ettt sttt 32
B 3-7 N32GA0L R FNQFNS2-25 A TN cvovveeveeeeveese et ten sttt sttt 33
B 3-8 N32GA0L R FNQFNABT HIZI Al cvovoevoeveeeeveesee e tee s e es s es st s st st en sttt sttt 34
B 3-9 N32G40L R HITSSOP20 G BHIZI AR wevvveecveveeieieeetse et 35
B AL B I U G oo 42
B 42 BB FELIE ©oivvivecseiicie ettt 43
B 4-3 I TTZE oo 43
B 44 BT AR J7 2 oot 44
B 4-5 AP S I B S I B o 52
B 4-6 AN I B YR I SE I B oo 53
B 4-7 8 FIBMHZER AT HLTR T FH oo 53
B 4-8 {4 FH32.768KHZE A T HL IR FM) oo 54
B 4-9 BN SETURFIE TE X oo 60
B10 FEBIIEIR oottt 60
B-11 FEUUINRST GLBHRD oottt 61
4-12 PCIA AT BT FNIIE HLEED oot 64
5] 4-13 SPIN ] — MBEERFICLIKPHASO. ... 65
5] 4-14 SPUN ] — MBEERFICLIKPHASLO ..o 66
B 4-15 SPIIT T — IR et 66
5] 4-16 12S P ZUIF 7 B KR I D e 68
B 4-17 1PS EREZIT T B KBTI D oot 68
Z] A-18 ADCHE M ..o 73
B 4-19 [ FHADCHL I FEIZEFE B oottt 73
& 4-20 A H LSRN 22 LY 25 R 2R B (VREF+ T VODAHIE) oot 74
I IO =y Ay OO 76
P 5-2 LQFP32F ZEFE AL UL oottt ettt ettt ettt 76
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PE 53 LQFPASESEE JUSE ..ottt sttt sttt e ettt 77
P 5-4 LQFPASEFBEIEAE UL oottt sttt sttt 77
P 55 QFN20FTBE FUSE ettt sttt ettt e et 78
] 5-6 QFN20EFBEHE AT LW ..ottt ettt sttt ettt 78
R A0 N = KN OO OO 79
] 5-8 QFN28EFBEHE AT LW ..ottt sttt ettt 79
P 59 QFNB2EFBE FUSE ettt sttt sttt ettt ettt 80
P 5-10 QFNSB2EFBE AR AL T ILW oottt ettt ettt en s et en ettt ettt en et 80
T @ N I N PR 81
B 5-12 QFNSB2-1FF B TLTEILD oottt 81
P 513 QFNB2-23 2 ST ettt sttt 82
B 5-14 QFN32-2F B FLTEILD oottt 82
P 515 QFNABEIZE U Lottt 83
P 5-16 QFNASEIZEIE AL FE UM L oooooeeeeee ettt ettt 83
B 517 TSSOP20EI 2 XS] oot 84
P 5-18 TSSOP20FEIZEFE AL UM oot 84
K 5-19 LQFP48/LQFP32/QFN48/QFN32/QFN32-1/QFN32-2/QFN28ZZEI UL .....ooovovveeeeeeeeeeeee e 85
P 5-20 TSSOP20ZZEN T ..o bbb 85
B 521 QFN20ZZEITH I w.oovovee ettt ettt 85
B 6-1 N32GA0L R FIAT FARABAZ I TEIZIR oot 86

8/88

H B AR B ERR AR NSING TECHNOLOGIES INC.

ks PRI R L X ErB AL X E R #1095 [H IR B A K E
Hiif: +86-755-86309900 I +86-755-86169100
M4ik:  https://iwww.nsingtech.com Hfi%: 518057



ay,
%) EIREAR

www.nsingtech.com

1 F=REN

N32G401 Z 51 iz ) 28 7= i K FH i e AE 3247 ARM . Cortex™-MAFN K%, SERUFE BUE S50 (FPU) FE#15
SHFE (DSP) , ZHFIATIHEIES . Em LAETESNT72MHz, S EL64KB A N fgFlash, % Fr%
P oy XAUREH,  f K8KBHIH#R A USRAM. P B — AN miEAHB 2, 1AM 75 B B s 2R APB %
RERAERE, 2 CFR0AN T E A0S, HALFE M mtEse ez 0, BHE11N12074.2Msps ADC, it % S £516
ANHNER R N IEIE A3 N EETE, [FRHR R B AR D, AFEANU(S)ART. 24M12C, 24NSPI/ 12SiE1E
B,

N32G401 R 5|77 il fa g TAE T-40 CE+105THHRE I, L EE2.4VEI GV, A2 R IhFER LA
FUGEEE, R ThRE R FH OB SR . 1% R A7 i 42 11 20/28/32/48 11 ) 22 Fih A [m] 45 2 T 2K, WA A [8] i B 3 T 2K,
O A R A B AN R A ]

1-1 N32G401 &R HIHEK .
B 1-1 N32G401 RFIER

|
| |
i SwW 1
] ICode | |
Flash  [«mepp |
EFC N DCode | }
- I ‘ Cortex-M4FP 1
W p SBus | Fmax7amHz | Core }
™~ | !
SRAM g } NVIC i
|

|
x i Py 1
3 I DSP }
= i |

3

@

@

T

<

1%}
=3
s3]
)
o
O

+

] AHB ]
System B

_ e B —{ tPTiv |
[T J—| [LRIC J== b T3 |
[T Je— N

s =
3 (WD et & T _]

[Tiv8_Jem—t &l UART ] 5
= .

m m
EXTIJémmmt| & [émmmt{ SPIT/I2S1 2 e UsARTZ]
T e L]
e
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1.1 B4—%
% 1-1 N32GA401 R ¥ R &
e N32G401 | N32G401F8S7-1 | N32G401 | N32G401 | N32G401 | N32G401 [N32G401K6L7 [N32G401K8L7 |N32G401 | N32G401 | N32G401C6L7 | N32G401C8L7
F6S7-1 | N32G401F6S7R-1 | F6Q7 F8Q7 G6Q7 G8Q7 [N32G401K6Q7[N32G401K8Q7| K8Q7-1 | K8Q7-2 | N32G401C6Q7 |N32G401C8Q7
Flashzs & (KB) 32 64 32 64 32 64 32 64 64 64 32 64
SRAM%Z & (KB) 8 8 8 8 8 8 8 8 8 16 8 8
CPU#ix ARM Cortex-M4F @72MHz, 90DMIPS
TAERES 2.4~3.6V/-40~105°C
B H 4
® [ Emzm 2 (TimerL 3 Fr4jmit it kM1, Timer8 & FF3)mi61H Itk th)
oL EE 1
LPTIM 1
SPI 2
mi
e :
=
@ | _UART 1 [ 2
USART 2
BN B 1
GPIO 15+1 | 23+1 | 25+1 27+1 39+1
DMA 1
JBIEE 8 Channel
12bit ADC 1 1 1 1 1 1
HIE L 9Channel 7Channel 10Channel 11Channel| 14Channel 16Channel
COMP 0 3
ARy S (RDPIWRP) . fAtlNE . /XA, 2485
S TSSOP20 QFN20 QFN28 'bQFT\IP;; QFN32-1| QFN32-2 'b%ﬁfsg
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2 IheEEMifr
2.1 MHEIBAZ

N32G401 R FIERL T fe i — Rk A RARM Cortex™-MAFAL 3 #% , 7F Cortex™-M3 N A% 113570 3@k 75 & hE
I~ BN TR A F AN T (FPU)  DSPRIFEATIFE TR 4, $24t1.25DMIPS/IMHzI L S fE . RIS L
A 5 AL FERE ) 5 Cortex-M ZR B Kb HE 88 AR THEE, AR RAN &) T3 B (A0 f 4l &, FH DAV 2 7 L4 i 0
S AR AR B T N 5 .

ARM Cortex™-MA4F 3207 % & 5 & FE A0 FL 4% BA It 7 I ARIE 250K o
JF: Cortex-MA4F /&) 7 7z5Cortex-M3 /(75

22 Tk

N32G401 2556 A AL SR NN TNAE (Flash) f76ifgs . #R A TUSRAM,
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0xE010 0000 - OXFFFF FFFF

OXEOOF FOOO - OXEOOF FFFF
0xE004 2000 - OXEOOF EFFF
0xE004 1000 - OXE004 1FFF
0xE004 0000 - 0XE004 OFFF

0xE000 FO00 - 0XE003 FFFF
0xE000 EO000 - 0XE000 EFFF
0xEO000 3000 - 0XE000 DFFF
0xE000 2000 - 0XE000 2FFF
0xE000 1000 - 0XE000 1FFF
0xE000 0000 - 0XEO00 OFFF

0XC000 0000 - 0XDFFF FFFF
0XA000 1000 - OXBFFF FFFF
0XA000 0000 - 0XA000 OFFF

0x9000 0000 - OX9FFF FFFF
0x8000 0000 - OX8FFF FFFF
0x7000 0000 - OX7FFF FFFF
0X6C00 0000 - OX6FFF FFFF
0x6800 0000 - 0X6BFF FFFF
0x6400 0000 - 0x67FF FFFF
0x6000 0000 - 0x63FF FFFF

0x4400 0000 - OX5FFF FFFF
0x4215 0000 - 0x43FF FFFF
0x4200 0000 - 0x4214 FFFF
0x4010 0000 - Ox41FF FFFF
0x4002 5000 - 0x400F FFFF

0x4000 0000 - 0x4002 4FFF

0x2400 0000 - OX3FFF FFFF
0x2208 0000 - 0x23FF FFFF
0x2200 0000 - 0x2207 FFFF
0x2010 0000 - 0x21FF FFFF
0x2000 2000 - 0x200F FFFF
0x2000 0000 - 0x2000 1FFF

OXLFFF F810 - OX1FFF FFFF
OX1FFF F800 - Ox1FFF F80F
OX1FFF 2000 - OX1FFF F7FF
OX1FFF 0000 - OX1FFF 1FFF
0x1000 4000 - OXLFFE FFFF
0x1000 0000 - 0x1000 3FFF
0x0801 0000 - OXOFFF FFFF
0x0800 0000 - 0x0800 FFFF
0X0001 0000 - 0XO7FF FFFF

0x0000 0000 - 0x0000 FFFF

Reserved

ROM Table

External PPB

Reserved

Reserved

Reserved

MMU

Reserved

Reserved

GPIOD

GPIOC

GPIOB

GPIOA

CRC

Reserved

FLASH

Reserved

Reserved

AHB

Reserved

RCC

Reserved

ADC

TPIU

Reserved

NVIC

Vendor Specific 511MB

Reserved

DMA

Reserved

Reserved

Reserved

FPB

DWT

ITM

Private Peripheral - External
768KB

Private Perlp eral - Internal

256KB

UART4

UART3

Reserved

SPI2/12S2

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

External Device 1GB

USART1

TIM8

SP11/12S

TIM1

Reserved

APB2

Reserved

Reserved

Reserved

Beeper

EXTI

AFIO

Reserved

Reserved

Reserved

Reserved

Reserved (bit-band Alias)

Peripheral Alias (bit-band Alias)

Reserved

Reserved (bit-band Region)

AHB/APB1/APB2 (bit-band
Region)

External RAM 1GB

Reserved

Reserved

PWR

Reserved

Reserved

Reserved

Reserved

12C2

12C1

Reserved

Reserved

Reserved (bit-band Alias)

SRAM (bit-band Alias)

Reserved

Peripheral 0.5GB

LPTIM

Reserved

USART2

Reserved

APB1

Reserved

Reserved (bit-band Region)

Sram (bit-band Region)

Reserved

SRAM 0.5GB

Reserved

Reserved

IWDG

WWDG

RTC

COMP

OptionBytes

Reserved

SystemMemory

Reserved

Aliased to Sram

Reserved

CODE 0.5GB

Reserved

Reserved

Reserved

Reserved

TIM6

Main Flash

Reserved

Aliased to
Flash/SystemMemory/Sram

TIM5

TIM4

TIM3

TIM2

0x4002 6000 - OX5FFF FFFF
0x4002 5000 - 0x4002 5FFF
0x4002 4C00 - 0x4002 4FFF
0x4002 4800 - 0x4002 4BFF
0x4002 4400 - 0x4002 47FF
0x4002 4000 - 0x4002 43FF
0x4002 3C00 - 0x4002 3FFF
0x4002 3800 - 0x4002 3BFF
0x4002 3400 - 0x4002 37FF
0x4002 3000 - 0x4002 33FF
0x4002 2400 - 0x4002 2FFF
0x4002 2000 - 0x4002 23FF
0x4002 1C00 - 0x4002 1FFF
0x4002 1800 - 0x4002 1BFF
0x4002 1400 - 0x4002 17FF
0x4002 1000 - 0x4002 13FF
0x4002 0C00 - 0x4002 OFFF
0x4002 0800 - 0x4002 OBFF
0x4002 0400 - 0x4002 07FF
0x4002 0000 - 0x4002 03FF
0x4001 8000 - 0x4001 FFFF
0x4001 5800 - 0x4001 7FFF

0x4001 5400 - 0x4001 57FF
0x4001 5000 - 0x4001 53FF
0x4001 4400 - 0x4001 4FFF
0x4001 3C00 - 0x4001 43FF
0x4001 3800 - 0x4001 3BFF
0x4001 3400 - 0x4001 37FF
0x4001 3000 - 0x4001 33FF
0x4001 2C00 - 0x4001 2FFF
0x4001 1800 - 0x4001 2BFF
0x4001 1400 - 0x4001 17FF
0x4001 1000 - 0x4001 13FF
0x4001 0CO0 - 0x4001 OFFF
0x4001 0800 - 0x4001 OBFF
0x4001 0400 - 0x4001 07FF
0x4001 0000 - 0x4001 03FF

0x4000 7800 - 0x4000 FFFF
0x4000 7400 - 0x4000 77FF
0x4000 7000 - 0x4000 73FF
0x4000 6800 - 0x4000 6FFF
0x4000 6400 - 0x4000 67FF
0x4000 6000 - 0x4000 63FF
0x4000 5C00 - 0x4000 5FFF
0x4000 5800 - 0x4000 5BFF
0x4000 5400 - 0x4000 57FF
0x4000 5000 - 0x4000 53FF
0x4000 4C00 - 0x4000 4FFF
0x4000 4800 - 0x4000 4BFF
0x4000 4400 - 0x4000 47FF
0x4000 4000 - 0x4000 43FF
0x4000 3C00 - 0x4000 3FFF
0x4000 3800 - 0x4000 3BFF
0x4000 3400 - 0x4000 37FF
0x4000 3000 - 0x4000 33FF
0x4000 2C00 - 0x4000 2FFF
0x4000 2800 - 0x4000 2BFF
0x4000 2400 - 0x4000 27FF
0x4000 2000 - 0x4000 23FF
0x4000 1C00 - 0x4000 1FFF
0x4000 1800 - 0x4000 1BFF
0x4000 1400 - 0x4000 17FF
0x4000 1000 - 0x4000 13FF
0x4000 0CO0 - 0x4000 OFFF
0x4000 0800 - 0x4000 0BFF
0x4000 0400 - 0x4000 07FF

0x4000 0000 - 0x4000 03FF

221 HARNFEMERE (FLASH)

Fr M 32KE64K Z T AN N (FLASH) , F FAARE R AN, T K/ 2Kbyte,  S7FF T
By FH. Fuk. EFEE. TR
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SRR, B AN . i E RS R RTERE |
THF KGR, B2 2K, AR 2 AT 7 R AT HATARED) .
2.2.2 BRAXSRAM

Fr AR 2 A 8K T N B SRAM. 7ERUN. SLEEP. STOPO. STOP2. STANDBY#iz FSRAMT] {5-Er
i

223 BREMEEXPRHESRS (NVIC)

W E R 1 B i A, BERS AL B 2 7A63 Rl B ik W IE (1SR 65 16> Cortex™-MAF ) H I £5) H116
IS

& ZHAMINVICHE B BUCER [ Hh Wi B Ak 21
Hh B e N 1 b LR N
EHAHINVICHE: O
FOVE A I 1) 5 AL 2
Qb B 30 R e PR S 2 v B
SCHET R R T e
H B A7 AL B AR

& PWHREIN KRS, TRHEAIME ST
AR B DL 5 /I [0 o T S AR R 1k R 3% 1) DT L T R

2.3 SMERTERERIER (EXTI)

AN WA ) S S 24 I R I B8, F TR A TR R SR . AN R W 2R wT DU T M C T A
RFA (LT E R B B SGA ), RS R B . B — MR A A S LR T TR TS SR RS .
EXT IR DUAS U 21 kb 98 B2 /N T P EAPB2II S B I 3. 218408 /O FHERE RN 16/ F10 H 2k .

2.4 FEHRSE

AL PR kR, AN EERCHE TS 2EHSI (8MHZ) , N EBGEH4PLSI (40KHZ) , AhElEs
I 4FHSE (4MHz~32MHz) , MK #1LSE (32.768KHz) , PLL.

AL N EBHS I 247 BRI B B NCPURS B, Bl 5 FH P AT DR RSN B A R 3 ThRE I HSER B A48
B N B RS, e AR B, RG0E st D) BIHSE, W SRR T AR, ST DL R R S ) A T
[EIFE, 7575 0 AT DR B PLLAS Bh 22 4= 114 A i/ B (a2 — N () A8 FH IR AR T 4 R 20
WERP 27 RS, JHPEEFE)E, 7T /MBHSESLSE & /R 80, — EAG I 2 ZM 5B 20 2 %%,
HSEH B s #e3) N #4d, 3P A:rh il 2,

AT T i B AHBRIR R . =i APB(APB2) ML EAPB(APBL) X 15, . AHB ) B 2 72MHz,
APB2f) i B E S 64MHz, APB1f) & = Hi% N32MHz.

EE: IRAPB2FIAPBLEIZATIE i MR, 5 B R G £ 4 2)64MHz.,

*® ¢ 6 0 0 o
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Clock Tree
Legend: ) F::L:SH_CLK )
HSE = High-speed external clock signal 0 Flash programming
HSI = High-speed internal clock signal
LSE = Low-speed external clock signal
LSI = Low-speed internal clock signal Wi ADCIM
| Prescaler ———  ADC_CLK 1M
SE 1112/-++132
ADCIMSEL
HSE
HSI
ADCPLL ADC_ASYNC_CLK
prescaler
11/2/-++1256 ADC_SYNC_CLK ADC_CLK
ADC HCLK
—1 prescaler
HSIRC 11121132
8MHz ADCHCLKEN
1
PLLSRC { ADC_HCLK
SCLKsw HCLK cPU
AHB BUS
PLLHSIPRE PLLMULFCT | e
AHB
0SC_OuT HSE OSC X2.X3,..X16, SYSCLK | o ater | _-HCLK — )
0SC_IN 4~32MHZ| Xx17..x32 PLLCLK| T2MHz [ |1 /ofrjs10| 72MHZ 1/8] SysTick
HSE MAX MAX CRC_CLK. DMA_CLK
GPIOA/B/C/D_CLK
PLLHSEPRES APBL 32MHz MAX PCLK1to
+—— Prescaler
CLKSSEN i
11/2/418/16 APB1 peripherals
HSE
RTCSEL TIM 2/3/4/5/6
If(APB1 Prescaler = 1) x1——  TIM2/3/4/5/6_CLK
0SC32_0UT else x2
— LSE OSC
05C32 IN 32 768KH2 RTC_CLK(to RTC) APED
—~ Prescaler 64MHz MAX PCLK2 to
APB2 peripherals
" T SECLKSSEN 11/214/8/16
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
(SIRC TIM1/8_CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
—— Ll PCLK1
———— LSE LsI
MCO [ | ——— SYSCLK LSE LPTIM_CLK
—— Hsl HSI
——— HSE
PL;/;;IEO/T;ES PLLCLK
LPTIMSEL
MCO[3:0]

2.5 JABIER

UIRAPB2MIAPBLELEATE F MR, 7 BOR R G b 4 2I64MHZ.

BB, A LLEEBOOTOS| AL 7 BOOTH. B (USER2) Kik#RrE £ A7 )5 i ja shi .
B NEFNGEEMERE (FLASH Memory) &5
B RGEEE (System Memory) J& 3l

B AFSRAMJE 3l

Ja B INEFEST (Bootloader) /7 /il T R Gif7 fids o, v LLEITUSART LN FLASH Memory 1T 4% -

2.6 HEHAFR

B Voo =2.4~3.6V: Vil IO T B AU & 25 .
B Vssa, Vopa=2.4V~3.6V: NADC. COMPHtH . VopafIVssalhZ1 453 HlEHE I VopfiVss. 0L Kl 4-3
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2.7 Bir

W EERL L L A7 (POR), X0 HLERIRZALT TARIRES, PRIERFEHEHEIE 2.4V FE TAE; X Voolk
TR E M IERAE (Veormor) N, B FEACIRE, TAE R AMT E A B

2.8 Tl gAE Lk M AR

WHE /N gafe L E 23 (PVD), & MM Voot I 5 REVevo tbHE, Vool T 805 T R1E Vevol # =
2R, AT A EE AR ] DLK RS (S S, PVD I RE R Bl R R R - R T Veoreor I Vevp HIES % R 4-6.

29 HEREES

AR 385 =AM R

B A, S IE{TERUN. SLEEP. STOPOfREZ
B RIhFERR, O IEATIESTOPORL R

B R, A IZ4T/ESTOP2. STANDBY £:
O P AL 5 R AR ER AL T F RS

2.10 fRIFEAR S

N32G401 51 7= ity 3 FF PRI DhFEARE

B SLEEPHR

FESLEEPHL T, RACPUIEIL, Frf ShSAb T LARIRES I vI 72 & A v W/ S I e IECPU
B STOPO#(

STOPO ##i:0FET Cortex®-M4 R FEMEARAR S, 25 A /M ehdamlALH] . 8 2s T DARC B O~ 1E 5 sl T EAR
Ao ESTOPORE R, 2 HEIFI A KT Bh o, B WIPLL. HSI. HSE. SRAMFIFTA 27 1745 N &R EF .

TESTOPORRZL R, AT A OIS IRFFNRUNFE TR .
B STOP2fEZ

STOP2#: I T Cortex-MAFIA FEMEAR B, AT A A% OB B B X I s 4 8B5S ] . F R AT 25 (MR) 2%
M1, HSE/MSI/PLLZ<H]. CPUNfE#s{5¥r, LSE/LSIFHE T/F, FraGPIOEEr, SRAMIRH:, 807 %
AT BMREE, RETHAIEAr I 1E® TAE,

Mg . A7 DU AT — BB R EXTIE 53000 MSTOP2AE I i i filg, EXTIE S AT LR AN 16 NEXTHE &
(/O . WKUPH| I fig . RTCE BAYEMEE . RTCH%. RTCA/Z. RTCHI A& NRSTE 7. IWDG
ghi.

B STANDBY#EIR

TESTANDBY A5 5  A] PLIA BB A IR TE FRIRAS o N EB A o R A R 28 8 5C P, PLL. HSIFIRCHR ¥ 25 FTHSE

e ARV A A 5C 1, AXLSEAILSIATi% T4E; #HEASTANDBY ARG, 104 HUIRASEEE, T I EEaEmN
KW ER, SRAMAJEREF, STANDBY HL A TAE .

HEANSTANDBY 2 A, U RPALSAIPALAF AR AR E A, H51IE &R A, 75 E/EPAL3FIPAL45]
PN s R R, BN R B I I0KQ LA N .

NRST_EHIAMBEA(E S IWDGEAL. WKUPS| I —A BT 0% RTCRE EAYEMEE . RTCH &
RTCH] Ak Bk RTC A2 1] LA i MSTANDBYY A5 2 M il
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JE: FEHEASTANDBY #2CH/, RTC. \WDG AN W R a] LI 3 F 1L

2.11 EEFERSRFE (DMA)

RN RIGHIEFIDMATE R 2%, L H8A-DMAEIE, W] LU FEAABEs BIAFE RS ANA B A7 28 FIA7 i 2% 2
AN ETTEAL i s DMATE 1] 28 SRR T2 b X B 3, 388 S0, 1 28 1) S AL S B8 28 1h [X 45 RIS e P A6 i v o
BNMBIEHA L TEADMAE RIZHE,  [F AT DL Rl B AN ETE . Al 3 s B AN I IE 1
FERTII K . ARSI R A B AR bk .

DMAT LT E 2 4h k. SPI. 12C. USART. &2/l IR S 25 TIMx. 12S. ADC.

2.12 SERF BRSPS (RTC)

RTCE —HIEBHEAT RIS, WE I piisith, mI3RALTENINRE, I EA Wb b WA 0 A iy (e
T2 B D ThRE. RTCAR ARG B AL EAL, 2 MNSTANDBY B Mz, thALHE A, RTCHILK
I pfa] LA £ 932.768KHZ AT b A IR 7« N ARARTIAE40KHZ RCHR 7 %« B =i R A1 BN Bh 421285
BT — NI . 0T U E I R FE SRR = R I, iUl 4132, 768K HZ B 4 1 Sy Bsf i, [ B
DNAME TSR SRR b i 22, T LAIE I # H — AN 256Hz (1115 5 XM RTC IR B AT R #E . RTCH —AN22067 (1175
gy A P T I Rl BROATE 0 T I 40 0932.768KHzIS , e A — AN IR IR [F) 21 . 53 APRTCHI LRI SR
i A ARTARIRGS T i

213 RN ERAE 1M

R Z 2N R E I &5 4N EE N S AL EACE I 4%, VMIRTIFEE RS 35, LAR2ANE T 1 5E I 25 AL
ARG E I 45 o

FERE T S A B I gy . I I 2 A SR g I 28 1 D fE
F 2-1 EREEIIBELLE

et S K7 wamEN | %@"A ﬁ%’gﬁ AN
TIM1 M E, B, | 1~655362 A1 f4E

TIMS 16 CRSERY O Y 4 Y
iV ENSNEES

TIM3 =] A =1 1~65536 [a] [{)1F:

TIM4 16 LR e Y 4 N
TIM5

TIMG 16 . 1~655§%§;E@E v . N

2.13.1 {RThFEER 28 (LPTIM)

LPTIMZ — /N BA Z AN BRI 16 A E N 4%, & ] LAFERRStandby i s S T DR T REFHIZAT
ATLRAE Bk oh g . BeAh, LPTIMA] LIRS R GEMMIRThHE

LPTIM™] ATEBA W B E 2R 1 L N 1847,
WA, DUARAR A TR Sl B TheE” .

RIhFE B B 8 1 FE BTN an T
I G VA [ B o
B 3bit FirsN, 8 My (1. 2. 4. 8. 16. 32. 64. 128)

L SN R
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N ERET 2R LSE, LSI, HSIEE % APB1H 44
AN AP : BT LPTIM Inputlii A AN 205 (TR TCLPHR G 28iatT, FH T Bkob it 5ees
D

16 bit H 2h24 % 748 (LPTIM_ARR)
16 bit L 774 (LPTIM_COMP)
LR R A R T A
T G P2 A SR \ i
T3 98 B 0 1 T G A SR A
AL E S O, PWMD
ATECE 10 thefE
A 2R 2
kTR, SCRFRLBR PP UK (EZERIEEIESD)
2.13.2 HEAEREE (TIM6)
FEARTE I 2T — N 16 An T AL
FEAGE I AR EE I RE
16 {7 [ 2 B H O s
16 AL AT gRAE T B . (PR EOAT L E Dy 1 ) 65536 8] AT =48
P AEHITIDMA [ 40F :
&

2.13.3 RN (TIMX)

WHERE (TIM2, TIM3. TIMAFITIMS) EEH T LA NG E: WHAGSHET L WERAE SR
T R A A OB AR

I ] € I 2 1) 2 D e B

16 7 H shs st sy . (arseglm B, WG W BN
16 ALl gmAE T Aids . (A ARE T AL E A 1 3 65536 < [Al T = fE)D
TIM2. TIM3. TIM 4 A TIM5 £ ¥ 4 NiliE

I TAERGS: PWM S . S bbdse. sk =0 . d a3k
W A R AR P2 A H T /DMA:

& FHEM

& il HF

L R PNET BT

& R

AL IE L ANE T i e i 2%

LN EN B N R R L,  DASEILE I A 1 [R] 20 al

W& (IEAD) midasis . H TIBESTHUL R fEIT ied 7 hL
BRI . T = A HL

2.13.4 HEIEH| B2 (TIM1 and TIMS)
BRI (TIMLRITIMG) EEHTLL FHa: AR ST DR LS S 00 B o i

5

PR BB
rJE I d A TAMA Y DIRE . SEIXIRAFIR A=) fE . 1& M T ALz .
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eI de i) £ DD REALEE:

=]
B 16 AL HBEEHI S . (TseElA B RO A B RO o TIML SRR S SR AE X AR R
B 16 (I mAE T Ags . (M IARETICE N 1 3 65536 2 W] FIEEAE)
B AR E A
B TIML &% 9 MNlEIE, TIMS &% 6 NiEil
B4R RGEE, TR PWM S . Hrdibease, sk . gk
B RN A EI/DMA:
& FHEM
& iR
L R PNETEI
& G
® FIEFSHA
B BRI E) A] g RE Y BN
B X[T TIML, JEiE 1. 2. 3. 4 XFrkThAE
B X[TTIMS, JEiE 1. 2. 3 ZFrIkIhae
AL IE LA MEE i B 2%
ZAN TR BN ERAE T, DASZELE i 28 1 R 2D R
TIM1_CC5 I TIM8_CC5 F T Hbis #&i k&
TIM1 [)3@IE 4/7/8/9 v H k5 %, WAL E B AW AR BEvKfil & ADC
W (IEA0) Ymiddsis . H TIBERISATHUL R fRIT i d J7 fL
BRI . FT = A AL

2.13.5 RGBT EERT B (Systick)

AN 3R T SO RS, T 24— MR RO R R
R Tk

B AR

B EEEE
|
|

2t B N0 B AR — AN AT B i &R G
A G R A
2.13.6 EI'IMIER 3 (WDG)

TRPANE T 1L T I (IWDG) R L T T(WWDG), TIANE T IR T 5 w22 Ak . I Ja) RS 7
PR FH B R
ML E 1M (IWDG)
PRNT T IH A T — AN 1267 A3 Yl BB A — AN SO T4 s, FR T F AR RCHR Y 28 9Kl BIeE =
b g A R AT ARG Ak, AT TAEZESTOPEE X FISTANDBY #E =t . IWDG— B i0%, S A 7E 358 1IN [
WIS GERE T IS , R P58 o150 22 00000 P2 A S Ar, & AT LAFH T-76 B R 6 2% 2 a) B 45
PIBEA RS, BUAEN—AE B8 AR R S SR A B . i g o T 7 m] DAC B e A R
BT M. A AL R R AT I
HOFEI M (WWDG)
T U T V8 5 B PSR WA, b A58 A Bl AN A 30000 ()32 4 2% 3 i ) 82 FH R 3 15 8 16 I8 AT P 4 i e
A P BR A R o R B T B B L AE TO A AR BRORT BT, & 1714 FEL R 72 I8 B TIUE IO I (R A, &p=4:
—AMCUENL . TR IR TR A B T 1 A7 2 BB AT, W01 SR LA (1) 9 -0 2 BB (R 42 1) 25 A7 2% ) Bl
B, AWK A — ANMCUBENL . IX R B BRI T B8 75 BAE — AN PR A (8] & 11 A il 3 o
FERE
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B WWDGHAPBLI 7341 5 75 2] (1) I b 3k 5l «
W ARAR E B AT IS
LR DA~
& YU BCER E N T0x40, R T IR ) A A
& U AR R D AMEE R, (G E TR B) W AR A
& WRBEHTEIVIEEARVERWT, kT EEE S T Ox40mT = A SE AT IR T (EWINT), B 7] LAk
FT B BT s LLg e WWDG E A7 .
2.14 1°CEgRED

LRI Z 2 ML 12C R 24 11, iR FHLThRE, HI T 12C 2R E I T . B, AR .
CFEZ PG AR (BB SCRFLMHZ), SCREDMAERE, Rl 5SMBuUs 2.0 % . 12CBEEA 2R H %,
i CRCHS i A= I ATAL 56 . SMBuUs( R 4t 8 HIL i 2k —System Management Bus) F1PMBus( Hi Y5 & P s 2k -Power
Management Bus)

12CH: L EZ D) RestiR anh
W ZENLINRE: SRR R A R AT B s
B 12CER&AIIAE
& R
& UAREAEIE S
B 2C B E TN
& AR FR A I
& 12CHELISCHEFTAIERA0AE TF-hk, 7L AR A SR XM btk i 37
& {F LA
B AR 7 ALK b AT R IR
W SCREAS [ R R
& FRAEE L (14100 kHz);
& P (14400 kHz);
& PUd+(mik1MHz);
B RS
& AR R
& TR AR
& [2CRRITFRE,

|

& RN R E R

& bR AR S ) N E (ACK) S R
) I R ES I PR S e s S

& R BT REET Y F IR BN

19/ 88

E R AR AEIRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRS L X EBr b X R B 1095 (B R AR K
Hig: +86-755-86309900 fE 3. +86-755-86169100
Wik https://iwww.nsingtech.com HB%#: 518057



ay,
%) EIREAR

www.nsingtech.com

2l [

& 1T bR B R

& 1P TR

P e RS inEE BT

BLEATGE PP ER FIDMA;

I HC B PEC ({5 B A H A ) 1 7= AR Bl 56
R IEAE A PECHH AT ME N i 5 — A5 1Ak i
T 85— M T 15 IPECHT R AL IR
HeZ¥SMBuUs 2.0

25 msitf 4 I S i

10 msE ¥ 4 BB B R I 7]

25 ms K 7 SAI BRI FE I )

it ACKH il A4 PEC = A I B
SCREHLIE AT VL (ARP)

FZPMBuUS

® 6 6 0 o

215 BR M IRPERESE (USART)

N32GA0L R H 77 dh i, SR T 2 AN ATV, 5248 F FD R 5 Uk 28 (USARTLRIUSART2) 1
2B P IOR #5(UART3FIUARTA) . XA (I 20005 . SZRFIrDA SIR ENDECE ¥ dn ittt . 2 Ak
A G, PR W B E R EURILIN G M ThRE

USART1MIUSART2#: 1 A 8/ HICTSHIRTS/E S BL. I AISO7816 /2 At E A AI2ESPLEE A, A
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TEA TR E AR AT B &
X ¥ DMA #5238

*® 6 06 o o

224 ME— R B FHS (UID)
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- 1 - - 2 - 3 PC14-0SC32_IN I/0 | FTa - 0SC32_IN
- 2 - - 3 - 4 | PC15-0SC32. OUT | I/I0 | FTa | Y - 0SC32_ouUT
USART2_TX
2 - 2 2 - 2 5 PD14-0SC_IN /O | FTa | Y 12C2_SDA OSC_IN
TIM1_CH3N
USART2_RX
3 - 3 3 - 3 6 PD15-0SC_ OUT | I/0 | FTa | Y 12C2_SCL 0OSC_OUT
TIM1_CH2N
4 3 4 4 4 4 7 NRST [ -] - ; -
- - - - - - 8 VSSA/VREF- S - |- - -
5 | 4 5 5 5 5 9 VDDA/VREF+ S - |- - -
USART2_CTS
TIM2_CH1
TIMER2_ETR ADC INLO
TIM5_CH1 —
- COMP1_INM
TIM8_ETR COMP1_INP
6 5 6 6 6 6 | 10 PAO /O | FTa| Y | SPI1_MISO —
WKUP2
12S1_MCK
RTC-TAMP2
EVENTOUT COMP3_INP
COMPL_OUT —
TIM1_CH1
UART4_TX
USART2_RTS
TIM5_CH2
TIM2_CH2 ADC_IN2®
7 6 7 7 7 7 | 11 PAL VO | FTa | Y | LuenToUT COMPL INP
SPI1_NSS
TIM1_CHIN
USART2_TX
TIM5_CH3
l2Cs SoA | ADC_INE®
8 - 8 8 8 8 | 12 PA2 O | FTa | Y | Suss ouT | COMP2_INM
EVENTOUT COMPL_INP
TIM8_BKIN
TIM8_CH1
USART2_RX
TIM5_CH4 ADC_IN4®
9 - 9 9 9 9 | 13 PA3 /O | FTa | Y 12C2_SCL COMP2_INP
EVENTOUT | COMP3_INM
TIM8_CH2
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10

10

10

10

10

14

PA4

1/0

FTa

USART2_CK
12C1_SCL
SPI1_NSS
12S1_WS
USART1_TX
EVENTOUT
LPTIM_OUT
SPI2_NSS
TIM8_CH3
12S2_ WS
TIM4_CHS3

ADC_IN56)
COMPL_INM
COMP2_INM

11

11

11

11

11

15

PA5

1/0

FTa

SPI1_SCK
12C1_SDA
12S1_CK
USART1_RX
EVENTOUT
LPTIM_IN1
TIM8_CH4
TIM4_CH4

ADC_IN6®
COMP1_INM
COMP2_INM

12

12

12

12

12

16

PAG

110

FTa

SPI1_MISO
1251_MCK
TIM8_BKIN
TIM3_CH1
TIM1_BKIN
COMP2_OUT
EVENTOUT
BEEPER_OUT
P
TIM8_CH3
USART2_TX
COMP3_OUT
TIM1 CH2N

ADC_IN7®
COMP2_INM
COMP2_INP

13

10

13

13

13

13

17

PA7

110

FTa

SPI1_MOSI
12S1_SD
TIM1_CHIN
TIM8_CHIN
TIM3_CH2
COMP2_OUT
EVENTOUT
USART2_RX
BEEPER_OUT
N
TIM1_CH4
TIM4_CH1

ADC_IN8®
COMP2_INP
COMP3_INM

14

14

14

14

18

PBO

1/0

FTa

TIM1_CH2N
TIM3_CH3
TIM8_CH2N
UART4_TX
EVENTOUT

ADC_IN9®

14

11

15

15

15

15

19

PB1

1/0

FTa

TIML_CH3N
TIM3_CH4
TIM8_CH3N
UART4_RX
EVENTOUT
SPI1_SCK
SP12_MOSI
12S2_SD
TIM4_CH2

ADC_IN10®
COMP3_INP
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16

16

20

PB2

110

FTa

LPTIM_OUT
EVENTOUT
TIM3_ETR
TIM1 _CH4N

ADC_IN11®
COMP3_INM

21

PB10

1/0

FTa

UART3_TX
12C2_SCL
TIM2_CH3

EVENTOUT

COMP3_OUT
TIM4 _ETR

COMP1_INP
ADC_IN12®

22

PB11

1/0

FTa

UART3_RX
12C2_SDA
TIM2_CH4

EVENTOUT

ADC_IN13©
COMP3_INP

15 12 16

16

23

VSS

16 13 17

17

24

VDD

18

25

PB12

1/0

FTa

SPI2_NSS
12S2_WS
12C2_SMBA
TIM1_BKIN
EVENTOUT
TIM5_CH1

ADC_IN14®

19

26

PB13

1/0

FTa

SPI2_SCK
12S2_CK
12C2_SCL
TIM1_CHIN
EVENTOUT
TIM5_CH2

ADC_IN15©

20

27

PB14

110

FTa

SP12_MISO
1252_MCK
TIM1_CH2N
12C2_SDA
EVENTOUT
UART4_TX
TIM8_CH1
TIM1 CH1

ADC_IN16®
COMP3_INM

219

28

PB15

1/0

FTa

UART4_RX
SP12_MOSI
12S2_SD
TIM1_CH3N
EVENTOUT
RTC_REFIN
TIM8_CH2
TIM8_CHIN
TIM1_CH2N

COMP3_INP

17

17

VDD

18

2109

18

29

PAS8

1/0

FT

USART1_CK
12C2_SMBA
TIM1_CH1
12C2_SDA
SPI1_NSS
12S1_WS
MCO
EVENTOUT
COMP3_OUT
TIM1_CH2

WKUP1
RTC-TAMP3
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17

14

19

19

19

30

PA9

1/0

FT

USARTL_TX
12C2_SCL
TIM1_CH2
EVENTOUT
TIM8_BKIN
SPI2_MISO
1252_MCK
MCO
TIM1_CH3N

LPTIM_IN2

18

15

20

20

20

31

PA10

110

FT

USART1_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK

12S2_CK
TIM1_CHS3
EVENTOUT
TIML BKIN

COMP3_OUT
LPTIM_ETR
RTC_REFIN

21

21

32

PAll

1/0

FTa

USARTZL_CTS
SPI2_MISO
1252_MCK
TIM1_CH4

COMP1_OUT

EVENTOUT
TIM4 ETR

COMP2_INP

22

22

22

33

PA12

1/0

FTa

USART1_RTS
SP12_MOSI
12S2_SD
TIM1_ETR
COMP2_OUT
EVENTOUT

COMP1_INP

19

16

21

23

23

23

34

PA13(

1/0

FT

SWDIO-JTMS
SPI2_NSS
1252_WS
EVENTOUT
SPI2_MISO

35

PD12

1/0

FT

UART4_RX
12C1_SDA
SPI2_SCK

12S2_CK

EVENTOUT

36

PD13

1/0

FT

UART4_TX
12C1_SCL
EVENTOUT

20

17

22

24

24

24

37

PA140)

1/0

FT

SWCLK-JTCK
USART2_CK
12C1_SDA
COMP2_OUT
EVENTOUT
SP12_MOSI
12S2_SD
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23

25

25

25

38

PA15

1/0

FTa

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_WS
TIM2_CH1
TIM2_ETR
EVENTOUT
SPI1_NSS
TIM8 CHIN

COMP2_INP

24

26

26

26

39

PB3

110

FTa

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO
EVENTOUT
TIM8_CH2N

COMPL_INP
COMP2_INM
COMP3_INP

25

27

27

27

40

PB4

1/0

FTa

USART2_TX
SPI1_MISO
1251_MCK
TIM3_CH1
UART3_TX
EVENTOUT
TIM8_CH3
TIM1_BKIN

NJTRST

COMP1_INP
COMP3_OUT

26

28

28

28

41

PB5

1/0

FTa

USART2_RX
12C1_SMBA
SPI1_MOSI

12S1_SD
TIM3_CH2
UART3_RX
LPTIM_IN1

EVENTOUT
TIM8_CH4
TIM8 BKIN

COMP1_INM
COMP3_INP

27

29

29

29

42

PB6

1/0

FT

USARTL_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIM1_CH2N
TIM4_CH1
SPI2_SCK
12S2_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT
TIM1_CH4
TIM8 CH3N

BEEPER_OUT
P

28

30

30

30

43

PB7

1/0

FTa

USART1_RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
BEEPER_OUT
N
TIM8_ETR
TIM1_CH4N
SPI2_MISO
1252_MCK

COMP2Z_INP
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1 20 1 31 31 31 | 44 BOOTO/PDO o | FT | Y -

12CL_SCL
TIM4_CH3
USARTL_TX
- - - | 32|32 - |4 PB8 /O | FT | Y | UART3 TX
COMP1_OUT
EVENTOUT
TIM8_CH3

12C1_SDA
TIM4_CH4
UART3_RX
COMP2_OUT
EVENTOUT
TIM1_CH4

o i N T PB9 o | FT | Y

S e e i VR Y VSS s | - |- -

- - - - - - | 48 VDD s | - |- -

1. 1= #A, O= %, S= HW
2. FT:5Vtolerant: FTa:5V tolerant, ### )55
3. BRI EERE T H A B EE A 5] (AR I R 25 U T ), 1015 15 2 EN32G 401 F ) - F 9 R ) 5AI0 #

FRI 5 B 7
4. Fail-safe 7725854 /B HIRANS 1O _LWGA B E T A EFFAETRAEGE THEALS MR LEH—E B FHFEE
HTHR .

5. X//fy ADC i K RaE I, AR F R AE S 4.2MSPS(12Bit) .

6. X/ ADC WG K G, AR RS 3.6MSPS(12Bit) »

7. AR MCU A STANDBY 2, #A STANDBY #0275, 4R PAL3 I PALA fHMAFIRIE M, A 7] B B A =0, FEF
PAL13 AIPAL4 7/ IS elat - F#e, L T &R 10KQ LA .

8. TSSOP20 #/# 1 X /#COMP £k,

9. QFNB32-2 #JPIN21 _Li£#% 7 PB15 FIPA8, A 1L/HIf N BEIFIT /T F—110 L, H9h—1 0 A B/ F A AR

X FZPHFTAFTAL], 7 ZERINO H /55 L 1 1 22 73.6V
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4 HSHRHE
4.1 WA

AR T, T LR B DAV ss g R
4.1.1 B/PRBEAKEE

B I, 727 Lot % 10096 97 i 7E SR BHELIE Ta=25C FAFIIMIR, P i NI K 4 75
SR BRBER FE . (A S S R A BRI

FERFANRAE T 7 FEM A B OB R G devt O AN/ B L2 AR 2 S, A ek BT
DA FERFAENC A LA, B N KB IR R ARG, EOCHGF- A A8 = A AR e 2 A5 (P #543Y)
(CEIR

4.12 HAHE

BRAREE R, SRR R FE T Ta=25 THIVDp=3.3V(2.4V < Vpp < 3.6VHLEJE ). XEHHRH T itH5
S AR LMK

4.1.3 LA 2R

BRI R A T B ST ARG
414 HEHBEE

I 5 BB 1 B A P -1

www.nsingtech.com

4-1 SIS BRI

—X MCU PIN

30pF —

4.1.5 5N EE
BB E N FBFE (0 S 4207
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MCU PIN

K 4-3 gt E

Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)

Voo
\/DD1/2/+ Voltage |
Regulator
o Output | _ 0 Core circuit
n x 100 nF s e igi
e General 1/0 ] Logic (CI.DU’ .I,[Dlgl(;al
Port Input | Zfcircuit elreult 2a
=1 memory)
Vss1/2/-- -
Vooa VDDA
| Analog Peripherals
10 NF  —— VREF+ (ADCs
COMPs)
+ 1uF
VREF-
e Vssa
1. nAVoo M.
B HBER g SR
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4.1.7 HRHFENE

4-4 FLYH AR T 5
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4.2 xR PIEE

INAEZHAF L A BAT i b <40 e RBUE(E PR (GE 4-1, R 4-2, R A3)P e inIfE, ArRES FEERTK
ANEHBAGIR o 3K BL R 25 Y BE AR 2 IR KT, AN RRAE LR AR T 88 F O D REVE SR TE 1R 88 1F I A
EREONIE SIS A SE AT i

® 41 W

s 30 w/ME wAME Bfr
Vobp- Vss AN =B At L L (B Vopa 1 VD)@ -0.3 4.0
Vi FESVA B 5 I _E RSN R Vss-0.3 5.5 \Y
EHESIH B R E® Vss-0.3 Vop +0.3
|AVppx | AN EL 5| I TR F H R 22 - 50 iy
| Vssx- Vss | | ANIEIdER0 5] 8] f) o e 22 - 50
VEspHam) ESD# A L s (AR TY) 0.4.3.11Z 5

1. FrABIHIE(Vob, Vooa) FIHL(Vss, Vssa) 5 LA GA 2 H B AMB R VFa B W It R4 L.
2. VNN HREKME, HikstESs %R 4-2.
3. HEVAEZSI NS5V, Voo NREMLT2.25V,

*® 4-2 Wk

Fia=s ik BAMEW L:<R v
lvop 2233 Voo/Vopa B IRZE S FEL IR (L0 FEL )@ @) 150
lyss 223 Vss Hi 28 1) 20 FE VAL (7 HE HRLE) D @) 150

| AT B VORI il 5] L Fy i H E FL 12 A
° PR ORI 31 L 10t a7 12
NRST 5| JHI 3% N B -5/0

linaeing@G) o~ .

FoAth 5] R +5

1. A HEVE(Voo, Vooa)MIHL(Vss, Vssa) 5 AL A6 2442 B SN S VTS A O Bt R 48 L

2. BVin>Voolf, A—ANIEMENBER; HViNeVssi, H—NRETEANBER. ey AN TR 5KE, BERESEE
4-1,

3. RINEAHBRSTHEA UM, S2FH43.177,
4, RAERKHEFF, SO Voolk KL A0.1Vop.

® 4-3 IERE

#5 R HE L:<N YA
Tsto ARV -40 ~ + 150 °C
T K 125 °C
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R A-4 JEA AR

5 2 %M w/ME = I NI By

frelk P B AHBIN B 4 % - 0 72

focLii PN B APB LI 4 4 % - 0 32 MHz

focLi2 P APB2I A5 - 0 64

Voo FrifE AR R - 2.4 3.6 Vv

Vopa FANE Sy AR E W5V oo A 7] 2.4 3.6 \
Ta B (AR5 7) GG IRAT - 40 105 °C
T 4 I P 3 JE IR AT - 40 125 °C

1. EifE B AE [E 0 FEYE Voo A Vopafli B, 76 L FIE R #RAE AR, VooHIVopaZ Al £ 754 300mV Ik 2 51«
2. URAPB2HIAPBLELZ AT mINR, FEK KRG £ 3I64MHz.

43.2 LM R TR A
FRAA N SHOEHARR 4450 L TR PR

R 45 LA BN AR

w5 S5 %M B/ME BAE Hpr
Voo b TH#E R YR L N0 T 21 Vop 20 o

tvop us/V
Voo R FEL YR HEL s M\ Voo P& 21 3]0 80 0

4.3.3 WHRE AN BRI B
FRAA IS HRAARR 4-45)H R EHRE FAIVoo R F IR/ .

F 4-6 RS AT LY AS hAHUAR 1

e S8 %5 B/ME M AE BRAME LA
PRS[2:0]=011 (rising) 2.38 2.48 2.58 \Y
PRS[2:0]=011 (falling) 2.28 2.38 2.48 V
PRS[2:0]=100 (rising) 2.47 2.58 2.69 \Y
T U K erg | PRS[2:01=100 (falling) 2.37 2.48 2.59 v
H S 12k 5% PRS[2:0]=101 (rising) 2.57 2.68 2.79 \
(PWR_CTRL.MSB = | PRS[2:0]=101 (falling) 2.47 2.58 2.69 v
0) PRS[2:0]=110 (rising) 2.66 2.78 2.9 \
v PRS[2:0]=110 (falling) 2.56 2.68 2.8 v
PVD PRS[2:0]=111 (rising) 2.76 2.88 3 V
PRS[2:0]=111 (falling) 2.66 2.78 2.9 \
PRS[2:0]=100 (rising) 3.15 3.28 3.41 v
PRS[2:0]=100 (falling) 3.05 3.18 3.31 \
TR A 9T [ pRS[2:01=101 (rising) 3.24 3.38 3.52 v

PR :

(PWR_CTRL.MSB = 1) | PRS[2:0]=101 (falling) 3.15 3.28 3.41 v
PRS[2:0]=110 (rising) 3.34 3.48 3.62 \
PRS[2:0]=110 (falling) 3.24 3.38 3.52 v
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e 2 %1% B/ME A BAE Bpr
PRS[2:0]=111 (rising) 3.44 3.58 3.72 \Y
PRS[2:0]=111 (falling) 3.34 3.48 3.62 Vv
VPVDhyst(l) PVD:LEI\,?% - - 100 - mV
Falling edge 1.625 1.856 2.179
VPOR/PDR VDDJ: EE‘/—F EE‘ .. V
R Rising edge 1.648 1.893 2.236
Veprhyst®  [PDRIEH - 22 36 58 mvV
TrsrrEmMpot™ B AL EEIN [A] - - 0.8 4 ms
1. HBHEEE, ASEAFEFER
434 WESEHE
TRAPGHISHRKIER 4-45 E AR E N AVop it & I T .
* 47 NESHEHIE
Fias] 2 &M B/ME HRE BRAE L=< iv2
VRerINT NESHEHIE -40°C < Ta<+ 105 °C 1.164 1.2 1.236 \Y/
S Py E S R, ] ] . 170 .
TS_vrefint(l) ADC E':] %ﬁé Hﬂ- ]‘Eﬂ "
JE T Aty "
N gg“ G Py P A LR Vop=3.3V10mV - ; 10 mvV
Tewr®@ | MEEREL - - - 48 ppm/°C

1o S R RAE I [ A S8 N o ) 22 ORI A A5 21
2. HBCHRIE, AEAEF PR

4.3.5 BtEEFREE
LT S 2 SR [ 22 (0 2 A AT, I SR [ 54048 TR v . BRAIEL RS . VORI k. 7

L E . ARSI VORI BN A . B P AEAA 2% T AL B DA SCHAT R ARRS 5

RTHAE I E 7 500, LA 4-4.
AN s I A AT BT I AR N R, AR AEPUT — BRI .

4351 BKHARERE

T IR AL T R BIAT

WA OGS IAIHAL TA AL, IR — Mg AT b

B AR TR FARES, BRARRE G .

W AT U il B () 8 R 21 BT R 12 4T I B AT R (0~32MHzIN O A5 A ], 32~64MHzZ I 1455
A, 64AMHz~72MHz I 242545 FE H1); (0~39MHzIN 05435 1],  39~72MHzIN 142545 i

@,

=

47/88

Voo Vss(TG 11 %X) »

FEATINRE T I8 (e XA SHOL AHE R BN B LS 260 2 /T E).
HIFRAMES s fecika = freik/4s froike = frueik/2.
Vop=3.63V, HIEREET105°C.
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2. @EHT DK

x 48N 49 HNSH, RUKIER 4-45H PR EIEEE N Voot L ATt

R 4-8 IsATHAUT ML IR AR, M AL ERACRS A R N A7 s AT

HAREO
Vaa=] S %14 fHeLk E:<N vy
VDD=3.63V, Ta = 105°C
72MHz 9.58
. L 64MHz 8.92
%A”L}E;?;’Fgﬁé 32MHz 6.25
16MHz 492
- 8MHz 4.30
Ioo® Eg%i&}; 72MHz 7.92 mA
. - 64MHz 7.43
%ﬁﬁﬁgzg'ﬂ 32MHz 5.51
16MHz 4.55
8MHz 4.02
72MHz 7.25
. 64MHz 6.54
anﬁ?gzgﬁg 32MHz 3.73
16MHz 2.34
— 8MHz 169
loo Eﬁ_gé:éffi 72MHz 5.49 mA
; - 64MHz 4.98
Wﬁﬁgﬁ;’ﬁf'ﬂ 32MHz 2.95
16MHz 1.95
8MHz 139

1o HAFAEDREE RORIE, ANEA P il
2. HfucLk>8MHzIN i FHPLL.
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R 4-9 MEMRASC (K407 AL #E

Vaa=] S x4 fHeLk ABED E:<N vy
Vop=3.63V, Ta= 105°C
72MHz 7.59
N 64MHz 7.14
m}g}iﬂgzgﬁg 32MHz 5.35
16MHz 4.47
R o 8MHz 4.08
oo E‘JT:EE;&%; 72MHz 5.74 mA
. - 64MHz 5.50
%ﬁﬁggzg"ﬂ 32MHz 454
16MHz 4.06
8MHz 3.77
72MHz 5.15
. ) 64MHz 4.68
Wiﬁ;g;f“ 32MHz 2.80
16MHz 187
—— 8MHz 145
Ioo® E%T;EE;S;% 72MHz 3.21 mA
. - 64MHz 2.96
Wﬁﬁ?ﬁfzg'ﬂ 32MHz 1.94
16MHz 144
8MHz 114

1.
2.

FARE I 45 SR ORAE, ANTEAFE IR,
M fycLk>8MHz i} J5 I PLL.

4352 HLEIEFIEFE

FTA IO T IR AL TR AL, RS — NS B E—VopBiVss(TE 11 3K) -

A ISP BERIAL TR IR, BRARRE AL o

PN A7 A7 4 PR U7 I BT ) 3 2 21 B BRI AT 1 e DRI (0~32MHz N N0/ 3545 il i, 32~64MHz I 1445
PRI, 6AMHZ~72 MHZIT Jy2 NS5 1 3T) O; (0~39MHZIN 0N 5 JE 11, 39~72MHzZI LA 2 5

PEGIR LAV oo fit B LR 26181 TR 4-4.

BT A (R . RADNSHOL HE B E N PP ALES e B BT E ) TR ANB : feeka=

fucik/4, freike = fhoik/2, fabceik = fhelk/2.

MCUAL T Fih 24
||

||

]

||

]

1. EHTFCHR

2. &EHF DMK
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R 4-10 ISATRLUT A SR B AR, K A AR N B IR A s AT

HAREO
BE | A i freux R IR —ll R
72MHz 8.08 6.38
N, 64MHz 7.40 5.92
loo® | FHIEE | AN 32MHz 4.75 4.02 mA
i 16MHz 3.45 3.05
8MHz 2.81 252
72MHz 6.75 4.98
BT 64MHz 6.04 4.47
loo® | FHIEE | e 32MHz 3.25 251 mA
LI 16MHz 1.92 1.52
8MHz 1.29 0.97
1. WAERAETA=25°C. Voo=3.3VI {755,
2. Hfuck>8MHzi} J5 FPLL.
F4-11 REERRBICT 0 3L H Y R
HAEO
5 B At freux ERFTA AR P ———
72MHz 6.07 4.25
IR 64MHz 5.64 4.01
loo® | FHOMER | Ab s 32MHz 3.86 3.05 mA
i 16MHz 2.98 257
8MHz 2.58 2.28
72MHz 4.65 2.75
B 64MHz 4.19 253
loo® | FHOHERE | Pl 32MHz 2.36 1.54 mA
i 16MHz 1.45 1.01
8MHz 1.03 0.72

1. SRERAETA=25°C. Vop=3.3VETIIiRE ).

2. HADCIH A BT & HEH10.2mA(LMSPS) i b HL it T FE o 75 N H P85, 1350 4 B i A A 78 T J5 ADC (13 B ADC_CTRL2.0ONfY)
A 230

3. Hfuck>8MHzI j& FHPLL.,

4353 fRINFEB BIREFE

T IR AL T R BIAT
B ARSI AHR AL TR A, JREREE— NS H T E-VoosiVss(TE 11 3K) -
RSB T ORHPRES BRARRR R UL o
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R 412 PR HUS ST ) 83 L g0 6

RAED

i) S & Voo = 3.3 V[Vop = 3.3 V|[Vop = 3.3 V|H#4L
Ta=-40°C | Ta=25°C [Ta =105°C

PR TS TR, R A sk
. " N HB RCHIR 7 #i% A1 = 3 A1 BT 9% 5 a4 180 212.3 700
lbp_sTopo 1?(’5'?;%% _ljﬂcg{o &t??%lﬂﬂj(jf(&ﬁﬁjﬁﬂz’@)
) i i g Sl A A TAR SRR, A
TH P B RCHR 37 2% Al = 3l A 30 R 3% 42 52.7 420
AT R PR (B LA 1)
ANEAREE T BhFFJE, RTCIZ4T, SRAM

?:y Y ‘XS ?:y \# | l , . . .
IR @h AT O A R, T E 1% | 201 6.0 63.11
loo_sror2 MEE;}%P” N AT, RTCIZ77, SRAM
(55, FATVOR G, BB 1% | 176 5.77 62.77
i} A
u

MR T I b IR T AL T 0T A

i, RTCELT, SRAMIE: 1.28 2.42 20.51
SRR 80T B, RTCiZ4T, SRAM
omL w0 | R aerE TR 1.23 2.33 204
Ibb_sTANDBY (STANDBY) T
SRR SRR 80T B, RTCiZ4T, SRAM
RO, T 0.94 1.9 19.89
HIEARIER 80T B, RTCXKH, SRAM 0.81 178 10.62

ARFE, ML 1K

1 RIS RORAE, AFEE Il

4.3.6 AMREPPIEER

4.3.6.1 AMEBRIERBFYE(HSE)

TR R R — R A O BRI PRBEIR R R AR 4-410 4
K 4-13 AN P R

i ¥ &1 B/ME HARE 2 IN:! LA
frse ext | FHFAMHES BhAT O 4 8 32 MHz
VHseH OSC_INFi N 51 [l iy B ~F L R @ 0.8Vop - Vbb
Vuser | OSC_INFi A 51 JAIG HL~F HL @ Vss - 0.2Vop \4
tw(HsE) OSC_IN i 5K (¥ e i) ) 16 - -

ns

L | OSC_IN EFtsl R T - : 20
DUCy(nsgy| a5 k® - 45 - 55 %
I OSC_INii A\ FHLif ) Vss<VinsVop -1 - +1 HA

1 W8 RIE, AR .
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4-5 HMR I B AU

V. -
HSEH 20%
Vhsee  10% /

tr(Hse) t(Hse) twrse) twrse)

THSE

I
fHSE_exl OSC_IN
external clock source -
e T =

4.3.6.2 AMERARERT BHIR(LSE)

FERPG RS EOR ] MR S E SIS, PR A G R ST AR 445
R 4-14 ARSI I B AR

5 B2 % B/ME HAUE BXE ==K (vA
fise ext | fH7 MBI BHATRD 0 32.768 1000 KHz
Visen | OSC32_INKN 51 s i i JE ) 0.5Voo - Voo v
Visel | OSC32_ INfAA 51 B i F F D) Vss - 200 mvV
L9 | osCaz INHSIE i 450 : :
w(LSE)
i ns
5 0532 INE TR e R R IO - - 50
trLsE)
DuCyusg) | i H® - 30 - 70 %
I OSC32_|N§@)\7E 7@ Vss<V NSV -1 _ +1 HA
DD

1 W8 RE, AR PR,
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4-6 HMBARE I PR AU

Visen

tw(Lse)

Juue

90%
Vie,  10% o J
tise) trLsE) twise)
Tise >
f =
external clock source LSE_ext 0SC32_IN

A5 P — A B A B B T RS 7 A R R S BT

RSN PPN Bl (HSE) 1T LB FE— > 4~32MHZ 113 8 /W Ve R B MR R 2 . R4 TR T4 RO 1 S 2
T T8t RSN TE B AT AT LS S ZERIA T SRR SR A
JRAT R R S B3I, DA/ 2 BURE BN (R I . S R AR B OV A B O
e RIS, RIS R . (o LR B R BRI A TS L TR )

% 4-15 HSE 4~32MHzIR 3% 2245 O@)

i) B %4 B/AME | MBE | BKE LA
fosc v | TRIFHEHR - 4 8 32 MHz
Rr St LR - - 160 - KQ
VDD =3.3 V,
i2 HSEIR 5 HE 37 ViN = Vss - 1.7 - mA
30 pF 1%
gm PRZ # 5 3 Ja ) - 10 - mA/V
tsuse)® | B BN E (BM & 1K) Voo & Fa 2 1 - 7 - ms

1 IR R E S R B A M R R A i e 2

2. HBCHRIE, ANEALF R

3.
PR LIS 2],

tsunse)A2 o B ], FEERIFAEREHSETTAnll B, B 245 22 II8MHZHIR 5 1X BUR 1) o JXAN KB AEAE — AR AR i (A 1
" T RE DR A A ) 3 7 A AS R T AR ALK

4-7 i FH8MHz i 4 iy s 780 5 F

Resonator with

1. Rexrffd i s i i RFE o5

integrated capacitor c
—— OSC_IN fuse
.| ! 0 —{>
| : 8MHz <R Gain
| | Resonstor S control
| 1
= "77C, 77T Ryg® |osc_our
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A5 P — A B A B T RS 7 A B S BB

R AR B (LSE) AT LA B —A~32.768KHz ¥ i A /P B i HR A A I IR A 2 7= AR o AT v BT 1 B 2
FETATFFR4-16 0 51 H I SR AN e, @IS SR SR TP B SE R . FERI A, IERAR A T 2 45
UL BEHLFE TR T 25 051 B, DAY N 2R BRI B AR e I R . B SR AR IE IR 2R I FE AN S B (I
. RS, IEEWANAET . (X BRI SRR 2 FA T8 U 0 YR R R)

JEB: X FCuFlCLa, R ENEEN)EN IR, HPREIF 5 BRI g B 1R A . 1 HCuAC LA
HEZE s g PG 7T 7 LICL RIC L 4 172 4 45 Hi 9 3 T 240

TIFHBCL A F 20115 : CL=Cl1 xCra/ (Cla+ Cro) + Csiray, HHCoiray 42 5/ JHT H 25 HPCB # ZLPCB #7117
25,

Blhn: dnRiER T AR CL=6pF I IR % T H.Coray=2pF, NICL1=CLo=8pF

% 4-16 LSEHR % 23 r PE (fLse=32.768kHz)®

ines ZH & B/ME HAE BKE LA
R SR AL RE - - 5 - MQ
gm PR A 1 5 - - 15 - HA/V

tsuwse® | /A BITE Voo 2 I - 1 - S

1 W8 RIE, AR .

2. tsuuse2 /A BT IE], R B RELSETF RN, H 215 58 5E (132.768KHZHIR % 1K B 18] o X AN BUEZ A —MRiE T
RS LIRS R, e AR A IE R A R T AR AR

K 4-8 {i FH32.768KHz & Ak i i 51 3 F O

MCU

Low-power
Control

IN ouT

1
LT
1
LT

{0

Xtal

|
-

1. EHSHLSEMmME R
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4.3.7 WESHTBrIEGFME
T h i R S R (T B B AL R R B 5 A-A T I A5

4.3.7.1 EIENIB(HSI)RCIRZ#

£ 4-17 HSIHR 23 HEO@

Gine) S A BUME | SuBlME | BOKE | B
7.96306) 8 8.04® ©

fusi Ik Vbp=3.3V, Ta = 25°C, after calibration YD s 150200 MHz
DUCy s | it - 45 - 55 %
Vpp=3.3V, Ta = -40~105°C -15 - 2 %
ACChsi | HSIHE % g ks @ Vop=3.3V, Ta = -10~85°C -1.2 - 1.6 %
Vpp=3.3V, Ta = 0~70°C -1 - 1.2 %
toumsy | HSHR 5 B ] - - - 6 ps
Iopgsy | HSHR% %% ke - - 120 - HA

Vob = 3.3V, Ta=-40~105°C, FRIEREHIWH.

T RIE, AFEA .

AEPERHERS B, RALFEIIER N . SR B R AT (i 25 VG R 2 1%

B A 22 AR R e, B R B AR I, AR AR P AT
iE 1T TSSOP20 LA SR} 35 .

iE T TSSOP20%t %%

43.7.2 fLEAF(LS)RCIRG#

o o > w N

F 4-18 LSRG #451ED

e S5 & BAME | JBUE | BKMH | B
25°C e, Vop =3.3V 38.8 40 412 | KHz
fa® | AR Voo =24V 103.6 V
Ta = - 40 ~ 105 °C 28 40 60 | KHz
tsusn @ | LSHIR #s f5 st 1A - - 80 130 us
Ioowsy @ | LS 2% 30 FE - - 0.1 - pA

1. Vop=3.3V, Ta=-40~105°C, [&IEE:%IULHH.
2. HIVHRIE, AEAF .

4.3.8 MRTHFEAE AR i i ]

R 4-1951 H AW N 8] 2 AE — DNBMHZITHSI RCHR % #is I Me [ e B oA 1) WU IR A5 P F) I B K 24 I
R AR T E -

B (EHLEAURE R IR RCHR %
W AR IR N ARAR R P {0 e
JITAT (IS 1) A2 A P A R BE AN L TR R 53R 4-41K) 26 A DI A5 21
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ik e HRE A
twusLeep® M SLEEP 5 xQne i 7 HCLK
twusTopo® MSTOPO#F: 21 i 15 us
twustop2™®) ST OP25 2 nfe it 33 us
twusToey® MSTANDBY ## 3 1 fif 75 us

1. PRFEEEEN [R] A0 B AN MG A 4 22 R P R P B S — 4% 4R 4.
43.9 PLL%M:
4205 B S HULE R IE R B BT AR 4-41 2 B85 .
# 4-20 PLLAFME
/¢
15 25 BoME | somt | mokme | P
; PLL PFD#i A\ i 4 4 8 32 MHz
P PLL I 40 50 60 %
forL our | PLL fHthmfeh@ 32 i 72 MHz
tlock | PLL Ready f7n{5 5% i 7] @) - - 150 s
Jitter RMS cycle-to-cycle jitter @72MHz - 8 ) ps
Operating Current of PLL @72MHz VCO
Ipll frequency. i 600 - A
1. EERIEINREE RAMIE, ATEAF= R,
2. HEEBAHEMMEAL, ATTARYEPLL 1R 8 5 oL ourib T SR VFIEEY .
3. HBIHRIE, AEEFRIE.
4.3.10 FLASH# A 230511
FRAEREM U, FrA R ESHURETA = -40~105°CH3 3.
R 421 INAFAEAE SRS L
5 M %M BAME® | BRAUEO | BXEO| Bfr
tprog 32457 1) G FE IS 1] Ta=-40~105°C - 60 - s
tERASE ﬁ(ZKidﬁ)%gflﬁﬁj—]‘E—J TA =- 40 ~ 105 OC - 125 - ms
twe | BHEERRE A Ta=-40~105°C ] ] 20 ms
B, fuck=72MHz,
Vop=3.3V i i 3231 1 A
B, frok=72MHz, ) ) 6.5
lop e L7 Vop=3.3V ' mA
BRI, fuck =72MHz, ) ) 45
Vopb=3.3V ' mA
PR, Vpp= 3.0 10 3.6V - - 463 | uA
Vprog | fEH T - 2.4 - 3.6 \V;

1 W8 RIE, AR .
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K 4-22 NAFATAE 2875 o AN A HE CR A7 A PR

viacs BH %1 B/MED BAT
Neno  [Har(iE: 5 %WE) Ta = -40~105T(E% N7) 10 Kcycle
tReT R DR AE ST IR Ta=125°C 10 Years

1 HRHEINREE RORAE, AFEER Ik,

4.3.11 285%} B RAE (S EURME)
T SARE MR ESD, LU), {3 F R I 73, bt 14T R R A vk 5 1 P A R P 7 T 1

PERE
B HLE L (ESD)
B EEL T (— A XE AR K b SR i 1) i — R0 I — A S R Bk vy e o 280 BT A5 o R BT 51 L

+£ 4-23 ESD4EX i RAE

5 ¥ & KU | BKREO | B
Ta=+25 T,
Vesowew) R E(A L) K £ MIL-STD-883K Method 3015.9| A | 4000 y
Ta=+25 <T,
Vesocom) G 1 RABL) ¥ £-ESDAUEDEC J5-002-2018 | OF | 2000
1 HERIEINREE RARMIE, ATEAF= R,
HL R BURME(EMS)
* 4-24 EMSHRE
Fiin=) B8 A %
JEIITE VDD A1 VSS 5l [A]f 100pF % I | VDD = 3.3V, LQFP48,TA = 25<C, HCLK | 4A (4000V A~
TN PRRBEAS B SR MR, BLSIEDIRE T4 | = 72MHz, conforms to IEC 61000-4-4 TEHAE AL
VEFTB
Xt 1O 5] RGN B AR A Bl AR A LK BE | VDD = 3.3V, LQFP48,TA = 25<C, HCLK | 2A (2000V A
AHERKRE], LAl = 72MHz, conforms to IEC 61000-4-4 TEHAE AL
AR
NT VMR B RE, R EAE6 M S B T2 BN ER S AR B i
B YR EEGE, SR ANE AR R g
B ERNA S AT E O G| A EN R
XANIRSF A EIAJJESD78EAE i FL IS K bR U
xR 4-25 A EURME
ias] 2] A e it
LU AR Ta=+105 T, fFHIESD78ERE A
4.3.12 1/O¥ O
T8 RS\ i R
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BRARRE U, NRIIM SR ZIR 440 % IES 2. FrA 11/0% #5238 A CMOSHITTL.

£ 4-26 |/OF &AM

s B M R/ME #AE RAHE L:X 174
Vi H AR P B - Vss - 0.8
— TTLE: [
Vi LIPS A - Vss - 0.35Vpp
— CMOSym M
Viu | BIANEEFHEE 0.65Vpp - Vpp+0.5
Vigs | MEBEREMLA 28 HLE R 0 Vop=33V/25V 200 : - mv
Vpp=Maximum -
|Ikg IR IR @ Vpap =0 8% Vpap = -1 1 pA
Vpp®
N VDD =3.3 V, V|N = Vss 80 - 220 KQ
Ry | 389 BRI RHTES®
VDD =25 V, V|N = Vss 90 - 300 KQ
Vop=33V,Vn=V 80 - 220 KQ
Rep | 3 F 25 %H1H® > =
Vop=2.5 V, Vin = Vbp 90 - 300 KQ
C|o I/O%IH*HE{' EE?§: - - 5 - pF
1. TRl 2P P AIR I B R . BRI S B ARIE, A AP I
2. WURAEARAR S| A S A H R R, )R A T R e T KB
3. AR R AP B AN TR AIPMOS/NMOS S

Veanse HE 108 TN L -
Fi A 1103 I # 2 CMOSFITTLAEA (A FH AR E), EAIRFFEE & T 2 8™ FICMOS L Z B TTLS 4L
® X TV
-WIRVpp e/ T[2.4V~3.08V]; i HICMOSHHEH A ZTTL.
- R Vop 2/ T[3.08V~3.6V]; i HTTLHHE(H AL ECMOS.
® X TV
- Vo T [2.4V~3.6V]; (FHCMOSHHHEEMETTL.
i H IR B R
GPIOCH H 4 /4 1 3 1) AT DAWR A sl 22 38 +/-12mA R AR -
g
BRAEREAI UL, st (R, A it R 4-27510 H S0 A8 BT IR RIVop L R FF AR 4-411
FAFMEAFH] . BT B0 #2328 CMOSFITTLI .

*® 4-2710 Hay i BRBhAE 1R

Drive class lon®, Vpp=3.3V lor®, Vpp=3.3V lon®, Vpp=2.5V lor®, Vpp=2.5V BAfr
2 -2 2 -1.5 15 mA
4 -4 4 -3 3 mA
8 -8 8 -7 7 mA
12 -12 12 -11 11 mA

1 WsehORiE, AR Pl
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X 4-28 Gy ERRE

e BH St BME BAE | mhr
VDD =3.3 V,
N . lo.®= 2mA, 4mA, 8mA, and 12mA Vs 04
(1) L1 H:MEE HF —
Vo Vop =25V, v 04
o.¥=15mA, 3mA, 7mA, and 11mA s '
v
VDD =3.3 V, 24 V
i lon®= -2mA, -4mA, -8mA, and -12mA ' bb
%) LiTfanges HF —
Von Vo =25V, 18 v
lo.®= -1.5mA, -3mA, -7mA, and -11mA ' op
1 SRR R oL AR IEIER 4-270 45 I Za i KAUEAE, RIS Lol 500 (5 A L/OBHIAR 25 il A AS BE R i Ivss
2. ORI UR L IEIER 4-27R 45 H I AT B KBS A, RIS Lo B AT (BT A 1 /O RN 28 i) ) AN BB i Ivop -
3. ERRIRBhEEI LR 4-27.
PN T Bk G
g N AN H A R IR CREE (R 4-10R13% 4-2945 H .
BRAEFEABLRA, R 4-29%H S EUR M FAASHR R BB ERF AR 4405 RE 3.
F 4-29 H N A2 RREED
GPIOx_DS.DSy[1:0
g O e a5 wpt RME | BAE | i
CL=5pF, Vop =33V - 75
S5 22 (2)
fmaX(IO)out BRAR C.=5 pF, Voo =25V : 50 MHz
; K CL=5pF, Vop =33V - 3.66 s
00 (10)out (Atopad) | CL=5pF, Vop=25V - 4.72
(2mA) CL=50fF, Vop = 2.97
o iﬁ)\i@ﬁ V, VDDD =081V ) 2 ns
(1Oyin (pad to Y) Input characteristics at
2.5V is derated
o CL=10 pF, Vop = 3.3V 90
iR -
fraioout | BIIHE e 5 OF Vpp =25V 60 MHz
¢ Wit@Ert | CL=10pF, Vpp=3.3V ] 35
10 (10)out (Atopad) | CL=10pF, Vpp=25V 4.5
(4mA) CL =50 fF, Vpp = 2.97 s
T iﬁ)\i@ﬁ V, VDDD =081V ) 2
(1O)in (pad to Y) Input characteristics at
2.5V is derated
CL.=20 pF, Vop = 3.3V 100
) -
Tnax(i0jout B KA CL=20pF, Voo =25V 75 MHz
t i H SR CL=20pF, Vpp =33V i 3.42
01 (10)out (Atopad) | CL=20pF,Vop=25V 4.37
(8mA) C|_ =50 fF, Vpp = 2.97 ns
t . ﬁﬁ]\ﬁﬁﬂ‘ V, VDDD = 081 V ) 2
(1)in (pad to Y) Input characteristics at
2.5V is derated
CL=30pF, Vop =33V - 120
Frnax A R ) MHz
1 so | B Voo =25V - 90
(12mA) . wwzErt | CL=30pF, Vpp=3.3V - 3.34 s
(1O)out (Atopad) | C_=3pF, Vop=25V - 4.26
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GPIOx_DS.DSy[1:0]

T e 2% %A B/ME BAE L4

CL =50 fF, Vpbp = 2.97

1y LIPS TAiN) V, Voop = 081V ) 2

(10)in (pad to Y) Input characteristics at

2.5V is derated
EXT 9% i 244
- tEXTIpwW e g I - 10 - ns
5 ik v

1. 1/Ouf FIIR3NHE /17T LLid i GPIOX_DS.DSy[1:0]AC & - 2 WN32G401H /- F-Miit # - < GPI10 1 3R 3l € 71 e B A7 7748 I 15t
.

2. EKIRLEREA-9HE L.
3. fREIEIRAEE4-107 E Lo

4-9 f N A PR SE X

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 fEHIAEIR
DVDD VDD DVDD
Signal Input » Chip core » Output I/O »Signal

!

AN 50%
I t 9
Input /ﬁVDD npu 50% VDD

<+—Delay Delay
Output, 50% Output,
VDD 50% DVDD
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4.3.13 NRST 5| e

NRSTS I G K EA I, Reu(Z WK 4-30). BRARERHIULHT, £ 4-30%1 O ZHOR M PR SR LA
HHEEFGR 4-410%MFNESE].

% 4-30 NRST 5| e

s ¥ A w/ME HAUE mAME | B
Viiwrsn® | NRSTHIAAK HL T LU Vop=3.3V Vss - 0.8 v
Vignrsn® | NRSTHIA i L LK Vop =33V 2 - VDD

Viysnrst) | NRSTit 25 R fi i 35 i 18 i - - 100 - mvV
Rpy 55 LR R L@ Vpp =3.3V 30 50 70 KQ
Venrsn® | NRSTHAJE B ki - - - 100 ns
Vienrs® | NRSTHIA ARSI ki - 300 - - ns
Tnrst out | AR ALK R LI (] R AL 10 13 - us

1. HEEHRE, REA PR,
2. bHEBHA R N — N IER BB —NAT IR FIPMOSSEI . X ANPMOSTH S HL AR 7N (215 10%) -

4-11 Y HINRST 5] B3

External reset circuit®

@
[————— JNRST _ Internal reset
O b— Filter |J——p

1. JEMAEH.
2. S BAURIENRSTSBIH AR T2 4-300 41 B K Viuwrs BL R, B IMCUAR REAS 3 7 .

4.3.14 TIME I 2834514
*® 4-31. R A2AER: WRFTIMCLKSI# H64MHz, 7522 R Goit B (% $64MHz.
® 4-33F KIS H R THRIE .
A NG A ThAE S G H BB SN, AMEETSh . PWMER )RR TR, 2 0L554.3.127,
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e S¥ % B/ME BAE Bhr
- 1 - trimeLk
tres 22k BR NS
(TiM FER P E] friveLk= 72MHz 13.9 - ns
- 0 leMCLK/2 MHZ
f 4 5 B B A B e 2
EXT CHLECHA A i A Sl fdii f o= 72MHz 0 36 MHz
Restim JE I #R o HER - - 16 bits
feounmen | VAT T PYRIN BT, 161 i HoR - 1 65536 frimotk
B 1 fTIMCLK: 72MHz 0.0139 910 us
- - 65536 X 65536 tTlMCLK
t =] [oYERCro i T
MAX_COUNT ﬁj{ﬂﬁhﬂ’]'ﬁ_ﬁ fTIMCLK: 72MHz - 59.625 S
# 4-32 TIM2/3/4/5%5 1
e ¥ A =/ME ®AE L<XiA
- 1 - trimeLk
tr 2z BR NS
w | SIS frvouc= 64MHZ | 15.62 - ns
- 0 fT|MCLK/2 MHZ
f A S I B2 Ak i b g R
EXT CH1Z CHA 5E I 23 FMER I B AT R fravoLk= 64MHZ 0 32 MHz
Restim TEIT 28 HER - - 16 bits
teounmen | VAT PIREN BT, 16 iHcR - 1 65536 brimeLk
i JE] 3 fTIMCLK: 64MHz 0.01562 1024 us
- - 65536 X 65536 tTlMCLK
t =) 2 g
MAX_COUNT Eﬁj(ﬂﬁbﬂ/]rkiﬁ fTIMCLK: 64MHz - 67.108 S
VR W frvex SN 64AMHz, F 20 RS0 0 % 2] 64MHz.
# 4-33 LPTIMER%;%:
75 ¥ F- s B/ME B AE AL
- 1 - tLpiMeLk
tr S AN e
SUPTIN| SER RS I formeuc= 32MHz | 31.25 - ns
f e - - 0 32 MHz
EXT IN2AIOUT i i #i S I 45 5 fommoLk= 32MHZ 0 32 MHz
Restprim TE I 48 93 HEER - - 16 bits
tcoorn | CHEFET PRSI GHAT, 16HITHEARR - 1 65536 | tipmimoik
’EFF}%JﬁJ% fLPTIMCLK: 32MHz 0.03125 2048 us
- - 65536 X 65536 tLPTlMCLK
t = ok g
MAX_COUNT Hij(ﬂﬁhﬁﬁl+§& fLPTIMCLK: 32MHz - 134.217 S
ER: WR femvex FFR N 32MHz, 755 R G041 f4 5] 64MHz.
#® 4-34 IWDG e KA/ M EE AR ] (LS = 40 KHZ)
IWDG_PREDIV. R/ME® BAED >
o PDJ[2:0] IWDG RELV.RELJ11:0]=0 IWDG RELV.REL[11:0]=0xFFF AL
14 000 0.1 409.6
/8 001 0.2 819.2
ms
/16 010 0.4 1638.4
132 011 0.8 3276.8
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164 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4

1 W8 RIE, AR PR,

K 4-35 WWDGH: KA/ it £ =2 AL (3] (APB1 PCLK1 = 32MHz)

WWDG_CFG.TI B/MEO® BAED -
g MERB[1:0] WWDG CGF.W[13:0]=0x3F | WWDG_CFG.W/[13:0]=0x3FFF AL
/1 00 0.128 2089
12 01 0.256 4178
ms
13 10 0.512 8356
14 11 1.024 16712

1. HETHRIE, AEAFE P
4.3.15 12CE O R4
FRARER UL, 3R 4-36%1 H I S 502l FH R EEIR B, ook IR ANV pp fit i L R & 38 4-410 =153 .

N32G4017~ & I 12CH: A FF A A AERPCEAS ML, (EH W FRH]: SDAFISCLAZ“E " HIRMI G #, MECE N
FimfnEE, 725 B EAVop 2 [8 FIPMOSE # 5 41, (HAWSRIFLE .

1PCH RS T38 4-36, A M A\ et 2 M Zhae 51 Il (SDARMISCL) ks VA

Hy =£

#* 4-36 1°CHz LM

LE54.3.1275 6

e 2% b @ @ P @ @ P+ @ @ sy
N ~ 2 A BN k| B | @K
fscL 12C i [T 0.0 100 0 400 0 1000 | KHz
thsTa) THUR S A ORFR I 8] 4.0 - 0.6 - 0.26 - us
tysciy | SCL B i ] 4.7 - 1.3 - 0.50 - us
tuscLn) SCL I Bt e i 1) 4.0 - 0.6 - 0.26 - ps
tsusta) B AR S A R ST () 4.7 - 0.6 - 0.26 - us
thspa) SDA Hfls RIFIN [A] 0 3.4 0 0.9 0 0.4 us
tsuspa) SDA % 57 i [] 250 - 100 - 50 - ns
tt’(SDA) SDA Fil SCL _FFHit e - 1000 | 20+0.1Cb | 300 - 120 | ns
r(SCL)
tt“SDA) SDA F1 SCL T F4 I} i - 300 | 20+0.1Cb | 300 - 120 | ns
f(SCL)
tsusTo) 15 LE S At S ST (] 4.0 - 0.6 - 0.26 - us
E’_—I—t/ R E A/K\ N H‘ |
twsTo:sTA) E?E‘éj;‘{i:ﬂ) TR AT I 4.7 - 13 - 0.50 - us
Co R BRINRIE SR - 400 - 400 - 100 | pf
PR FI PR 2T A 8
| iR ° % ° S I I
tuspay | BUHEA R i - 3.45 - 0.9 - 0.45 .
toiack)y | AT R A ; 3.45 - 0.9 - 045 | M

1. BEBTHRIE, AEAEF IR,
2. NIEBIFRERERI2CH B KAIZE, freki K T2MHz, NiABPRIER I 2CHI B KR, feclki b AR T-4MHz.

63 /88

E R AR AEIRAT NSING TECHNOLOGIES INC.
Mkt RYITTR X 7 BT 6 X R 6 1092 [H R B A A JE

Fifi: +86-755-86309900

15 H: +86-755-86169100

Fk:  https://www.nsingtech.com Hi%: 518057



Ay,
%) EIREA

www.nsingtech.com

4-12 12C I ZRAZ I A a2 e e ()

vDD VDD

(2) (2)
4.7KQ) % _
4TKQ o

1°C Bus Ml SDA
T scL

®)
100Q

Repeated Start
Start Condition ?)ndltlon

scA /(T
4\(/ —- tousTa) i\
) )< >< —>—< Start Condition

tf(_>-SD Ai)“ —> < 1spp) > ‘ftsu(stom ______ \ b :\:/
tu(soip) N(SDA) 7 tw(sTA:sTO)
thsTA)  tysckry >—i%— e Stop Condition
scL > -~ tuack) '
YA N A __/
; ; t
tw(sckL) ie— tiscky—mi a— e trsc) [ o i(sm)
] /g — 9 th clock
1% clock cycle

1. WELEET0.3Voof0.7Vop.

2. by EBHFHE R TI2CE D E

3. EPEEBOR T SEbRE AR, WTUANERZSRTHEE, F5LEE.
4.3.16 SPI/12SH8: O 4%

BrRARERI U], R 4-37HIHINSPIZHANIR 4-3851H IS SHCR M BHRSE, fecLd MR A Vop it HL HL
FraR A4 NERE.

A N = ThRE S| I(SPIFINSS. SCLK. MOSI. MISO, IZSHJWS. CLK. SD)RI4PETENRs, 205
4.3.1275,

& 4-37 SPIFFHED

%S ¥ *4 B/ME BAE |
foork FEHR - 18“ 120/28® MH
S PIEA Z
1tescrky SPIFT SHA1AE MAR - 32
tiscLk) T ok £ - - 8 ns
tysono SPI b FHAT B ] %Y. C=30pF
DUCY(SCK) | SPIMZI AR 545 L SPIARE L 45 55 %
tsuss) @ NSS 71 [H] M 4tecLk - ns
thnss)® NSS{RHEF 7] MR 2teeii - ns
t, @
. iiitiiim SCLK E A 17] e ek -2 | teek+2 | NS
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EH T DR, AiF CRC &KL

- SPI1 14 -
tsugvi )(1) EXX 50
vt SPI2 | 13¥ /120 -
H et N 57 A ] ns
e bt SPIL | 4.5/4® -
e g SPI2 45 -
SPI1 | 2.5%/4.50 -
thovy™® FEA . =
. i SPI2 2@14.5® -
e N R FFI [A] ARG ns
o b SPL | 25@/45 -
fren - P2 | 2597459 -
taso) M@ SO B 1] () WA, feck = 32MHz 0 3tecLk ns
taisso) D@ HP i H 28 1B ) A 2 10 ns
. . JUTN SPI1 - 15
tvso) M (fEREIL IR 2 J5)
N o SPI2 - 15
Hebia o AT R | ns
- s SPI1 - 5.5
tymoy™® FRAUFREILNTZ JG)
SPI2 - 5.0
o SPI1 45 -
thso) MAR A (EREILAT Z J5)
SPI2 4.0 -
o i _— ns
o Bt ORAFINS 18] - s SPI1 1.0 _
thmo) FRAUFREILNTZ JG) P12 |-05®/.10® -
1. H&ITHRE, AEAFE R,
2. H/MERIRIRSh BN ], B K AE RN IERR IR AR A 1 B R [A]
3. EMERR R R RN R, R E R R IE S 2 B T R PSR AR .
4. EHT Ch
5. &HT DR, 7 CRC 4
6.

4-13 SPIF P — MW FICLKPHA=0

A

CLKPHA=0
NSS input I
p \ // (I
: Lunss) | toscLk) o / | thnss) I I
« < ~ > < » |
[ T N\ | |
— | |
CLKPOL=0 I : tw(SCLKH) | | : | |
I tweciky | T
I | I I
| IE—— | |l |
| | !
CLKPOL=1 | | ! Y ! | |
I aso) I I tyso) I thso) I = Lais(so)
: | . ! tr(scu() |
“ ’I I «— ! , f(SCLK) |
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
l
tsuesy | |
e | ,
, i r//
MOSI input M I MSBin !V>< Bit6~1 i >< LSB in
I thisn |
]

>
>
'
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K 4-14 SPIF 7B — M AICLKPHA=1®W

NSS input

CLKPOL=0

CLKPOL=1

MISO output

CLKPHA=1
\ /, Al
[ / | |
: tunss) (SCILK) > 7 | Ith(NSS) :
l [
| I . | |
| | W(SCLKH) | | { I I
I I twseky I I ! I
R . -
| fl I : | : trscLk) : .
I taso) I It ; o trscLiy | LisO)
! a <% He e
>< : i MSB out >Q ‘ /Bit 6~1 out >< LSB out >—
twsy |1ty
i > /7
7
vostnew )N wsein ) misan™ X wssin XTI

1. E&SBEE T0.3VopH0.7Vop.

4-15 SPIF 7 Il — F AW

NSS input ///
L te(scLi) X |
CLKPHA=0 : '
CLKPOL=0 | | |
' l | | Il
I I ! | I
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
I ' [ : Il
X ' | | Il
CLKPHA=1 ' | !
CLKPOL=0 : : : : |
I I [ ! I
I l [ ! I
CLKPHA=1 | | | IN tisck)
CLKPOL=1 | : I trsoLi
[ z,l_l)): : : tw(SCLKH) I | |_|<_
! :‘ W(SCLKL > / |
MISO input //////////// : MSB in : D< /Tgite~1in : >< LSB in XZHNH/N/
————+— !
thomyy | , :
' /4; |
MOSI output >< MSB out | >G Bit 6~1 out | !r>< LSB out ><
|
s le>
tymo) thivo)
1. &R ET0.3Vop#0.7Vop.
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5 S %M B/ME | BAE | B
fmeLx 125 3= I b i 22 FHE - 256Fs® | MHz
feux A K (32bit) - 64*Fs® -
2G5} 4tk 45 5% z
Utyer IS B HHi 2 (32bit) 64*Fs0)
DUCY(SCK) 128 I\Afi ATt 5 %5 L 125 OB 30 70 %
t
ot 28T bl b FRFI R AT | fiiRei % CL = 50pF - 8
. . 12S1 75 -
tyws) @ WSH i ] F 1252 50 -
o N 12S1 0 -
thows)® WS LR FFIR ] F 1252 0 -
12S1 45 -
t ® WS 7 I ] PN
L) ’ 1252 45 -
12S1 25 -
thws)™® WS LR FF i (] WA
12S2 25 -
t & . -
B LKA ] 4R, PPCLK = 16MHz, 54 48kHz 3125
tyekpy™ 345 -
taso_we)® Ll oo 2
H s N g S B[] 121 4'5
t @ % le : -
su(SD_SR) 1252 45 -
1281 15 - s
thsp_mr)P@ FEalkas
12S2 15 -
F i N AR FE B 1] 251 L
th(SD_SR)(l)(Z) }‘}\Tﬁq&% )
12S2 15 -
12S1 - 16.0
tysp_snP@ By dn A 0 ] MR BB (LI 2 J5)
12S2 - 155
. . . . 1251 45 ]
thsp_sn™® By dn ORI ] MEE B (R 2 J5)
12S2 45 -
e 12S1 - 55
tuso_vm®™@ | im0 ) ERER(ERALHLE)
12S2 - 55
1251 1 -
taso vm® Hdf i PR AR [R] FRAERERRILIFEZR)
1252 1 -

1.
2.

AR, AEA PR .
H T frcik. BT, WIHfeck=16MHz, N TecLk=1/frcLk=125ns.
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K] 4-16 12S PAE U 7 B (CRAFR P s ) @

tecLk)

<€ >

I I
CLKPOL=0
| I | I I
| I | I I
I I
I

I I I
CLKPOL=1 w
| I

| tweLkm) : tweky) : | thows)
| ! | | (L
WS input \ | |
| |
tsuqws: I‘ N ' o /’/ i busos
Su(Ws) | < ,I_ y s )I
. . - i ) /) . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISD_SR)I th(sb_sr) \
—rle— >
| | / -
SD receive >< Last bit receive®® >< MSB receive >< /7y Bit n receive >< Ir_eacs(:i?/let
1. IE&SBEE T0.3VopH10.7Vop.
2. BT RIBARALAIE AR . RS — AN AT XA S AR [ R IE R
Bl 4-17 128 F A= 7 B CR A )@
| tecLk) | trcLk) ey
< > He—
| | I I
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 | |
| | |
bws) | tweikn) : twetky) | : : ) thows)
: | I<—><—>I | |_|<_>
WS input \\ : : : /, : /
I | 1ty(sp_mm) 77 | thisp_mm)
I ! | | , h |
T N
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
| transmit
, tsu(SDiMd) thso_MR)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< ;iséislet
1. IE&SBEE T0.3VooH10.7Vop.
2. AT IEBARSL RIE . AR — AT LT XA SR AR AT 1 R E L

4.3.17 120 R B EE# B (ADC) S 28

BrAREalvil, & 439 HCE MR GR -4 F I ETIRE . fucLk R AV opaftt i BRI 15 3
VERE: WAL L I AT — K
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Vaa=] 2 %4 £/ME WRE | &KME HApy
Vopa | HEHHE i AN % R 2.4 - 3.6 \VJ
VREF+ IE%%EEE - 24 - VDDA V
VREF ﬁ%%% EEJJIL = 0 V
fADC ADCH?J‘%I:{]}}EE% - - - 72 MHZ
oy e 2E=12bits ] P
3 %% =10bits 55
2) L3, %
fs DRSS P =8his _ oo Msps
/3 1 =6bits ]
bt ] 8
fADc:72MHZ
IR =12bit i il 4.2 MHz
frric® | AMEBA AR RO
3 HE R =12bit - - 17 1/fapc
0(Vssaik
Vain Fetle ) ET;RiEIJF-im) ) VRees Vv
Ran®@ | AN BT - - - 100® KQ
HLigiiE, VDD=3.3V - - 0.4
Rapc®@ | SKAEFFS<HBE KQ
ADCT | R Wi, VDD=3.3V - - 0.65
Canc® | WEBRAEARFF A - 5 j OF
tcal(z) ch/ﬁ N [EJ 82 l/fADc
N . . f =72MHz - - 8.35
1@ AR HE R Ae B
- - - 6015 | 1/fapc
. \ fanc = 72MHz - - 8.35
tae® B A SR = -
- - - 6015 | 1/fapc
SNDR | f5M: % H - 65 - dB
fapc = 72 MHZ(‘I‘;@E@@) 0 0625(1) ) 8.35
I3 =12bit ' '
fapc = 72 MHZ(‘I‘;@E@@) 0 0347(1) ) 8.35
I3 % =10bit ' '
fapc = 72 MHz (L 18 1) 0.0347® ) 8.35
73 H¥ % =8bit ‘ '
fapc = 72 MHz (L 18 &) 0.03470 ) 8.35
9 | SRAER I A =Gbit . ' s
A fapc = 72 MHz (123 18 1&) 0.1042® ) 8.35 .
I3 =12bit ‘ '
fac = 72 MHz (152 0 ) 010420 | - 8.35
I3 % =10bit ‘ '
fac = 72 MHz (152 0 H) 006250 | - 8.35
73 H¥ % =8bit ‘ '
faoc = 72 MHz(15 20 H) 006250 | - 8.35
7t =6bit ‘ '
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PURIE 45" - 601.5
2 o " o PEE=12bit ' -
TS( ) SRR JE 1%L v s 1/fapc
[HRIR 7.50 - 601.5
7 #E % =12bit ' :
tsta® | L] - 6 10 20 us
N . N - N7 Y N ﬂ:\ﬁ‘
ooy | R B L TRERS ) : 9~ 614 OR#¥ ,125571;%)/ BL | e

1. HETHRIE, BEARINL, BASE 4-40.
2. HEITHRIE, ATEAFHE.
3. @A TADCHELLH MR,
ARL: BRKRanA R
Ts _R
fapc X Capc X In(2N+2) ~ APC

ERAK(AR) A T o€ B RIS ST, R T LN T1/4 LSB. HAPN=12(FRR 1207 73 #F %)

Ramn <
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% 4-40 ADCEAERT ]

—_ S

WA | aEE | Rin ko) Eﬁz’ﬁﬁ WA | a#% | Rin @ ﬂiﬂ]?ﬁﬁ
0 39.6 0 79.2

0.05 435 0.05 83.1

0.1 47.4 0.1 86.9

0.2 55.1 0.2 94.7

10 815.9 10 855.5

20 1592.2 20 1631.8

50 3921.2 50 3960.8

100 7802.8 100 7842.4

0 33.9 0 67.9

0.05 37.3 0.05 71.2

0.1 40.6 0.1 74.5

0.2 47.2 0.2 81.2

Beomit | 10-bit Of 16076_25 M | 10-bit Of igii
10 699.4 10 733.3

20 1364.8 20 1398.7

50 3361.0 50 3395.0

100 6688.1 100 6722.1

0 28.3 0 56.6

0.05 31.1 0.05 59.3

0.1 33.8 0.1 62.1

0.2 394 0.2 67.7

P | 8-t = | i | st = s
10 582.8 10 611.1

20 1137.3 20 1165.6

50 2800.9 50 2829.1

100 5573.5 100 5601.7

0 22.6 0 45.2

0.05 24.8 0.05 475

0.1 27.1 0.1 497

0.2 315 0.2 54.1

. . 05 44.8 . . 0.5 67.4
PRI JEIE 6-hit . 570 (ST SERES 6-bit . 596
10 466.2 10 488.9

20 909.9 20 9325

50 2240.7 50 2263.3

100 4458.8 100 4481.4

1 WBHRIE, AR PR,
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% 4-41 ADCHEE — RIIRAGIIR 2 £

B BH PR S g BAT
fapc = 72MHz, sample rate = 4.2MSPS, Vppa
=2.4V~3.3V, Ta=25 <, +5

Single-ended mode

fapc = 72MHz, sample rate = 4.2MSPS, Vppa

=2.4V~3.3V, Ta=25 T, 4.5

Differential mode

fapc = 72MHz, sample rate = 4.2MSPS, Vppa

=2.4V~3.3V,Ta=25 T, H.5
Single-ended mode

fapc = 72MHz, sample rate = 4.2MSPS, Vppa

=2.4V~3.3V,Ta=25 <, +.5
Differential mode

fapc = 72MHz, sample rate = 1MSPS, Vppa =

24V~3.3V,Ta=25 <, 2.0
Single-ended mode

fapc = 72MHz, sample rate = 1MSPS, Vppa =

24V~3.3V,Ta=25 <, #.5
Differential mode

fapc = 72MHz, sample rate = 1MSPS, Vppa =

24V~3.3V,Ta=25 <, +.5
Single-ended mode

fapc = 72MHz, sample rate = 1IMSPS, Vppa =

24V~3.3V, Ta=25 <, +.0
Differential mode

1. ADCHIELIAURS EEHUE R AR 20 1 A R J DR A o

2. ADCHEES SIFTENHI IR A 5 B S fE AT bl (RSN 51 B BN S R LR, RO IR & B B S — A
B 51 IEAE AT A RO 12 o R AL AT RE ™ A S RN AR AR AR S L, (SIS 2z [8]) s8hn— A H 4
BT WATIERFENER, REL TR 4-20 4 B eI EEZ N, A mADCHK B .

3. HIRFAEIBAEE RERIE, ASEA A
4. HETHRIE, AFEAL K.

ET L RE®

EO s =7

LSB

ED o &tk iRz

EL A IR %
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4-18 ADCH & 5

[1LSBIDEAL = Vz% or M[%QESIA—,DaeVmined by packagE]

4094 —
4093 —

4095 —F = m m o m e e

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

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

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

T N

y

v

| |
4093 4094 4095 4096

y

! ! Integral linear error: the maximum

EL deviation between the actual

\/ DDA conversion curve and the terminal line

4-19 1 FHADCHL A (1) 242 &

Ran @

AINx
mm 1

Sample and hold ADC
converter

RADC(I)

ML 12 bits

v

L
@ l Cpami\ic

= Parasitic
capacitance

VT
0.6V

IL+1uA
Canc

T lconvener
1
I (N}

1.  HFKRans RaocHCaocHIFE, SWFE 4-39.

2. CparasiticZ7RPCB( 5 1R MPCBA & it s A 2%) 5 4R A% _E 13528 - R LI TpF) - 5K i Cparasitic BUE 4 PR EL e S B

R B IR AR I Maoc .
PCBRHHX

B Y5 ) 25 R0 TR MR B 4-203% 4% . B TP R 10nFEE 258 0 2

IO

73 /88

BN AR E), B2 A g ST MCU

E R AR AEIRAT NSING TECHNOLOGIES INC.

Huhk: ZRYITTRS L X EBr b X R B 1095 (B R AR K
Hig: +86-755-86309900 tEH: +86-755-86169100
Wik https://iwww.nsingtech.com HB%#: 518057




Ay,
%) EIREA

1.

www.nsingtech.com

K 4-20 L H HE AN S 2 B YR 2 R 2R 1 (VRer+5 VoD a Ml 1)

1uF//10nF =

:I Voba/Vrer+ Y

[

VbbA

L

[I:l Vssa/Vrer- Y

Vrer+ A1V Rrer- P 355 VDDAFIVSSATHZERE .
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4.3.18 HLE 3 (COMP) S S %
BRAERR U], £ 4-2S BRI &R 4-4R0 AT RIFAEEREE . frcLk I Vopa i f HE S I S 155 .

* 4-42 COMP4#{

i 28 s RAME | BBUE | BORE | BT
Vbpa PR AL L L R - 2.4 - 36 v
Vin B N HRL 9 - 0 - VoA
Scaler static
IpbascaLer) | consumption from Sel = 100000 'b . . 350 uA
Vopa
Tstart_scaLer | Scaler starup time - - 1 2 us
tsrart® &Ry SErIEE AT )] AU 2.4V<Vppa<3.6V - - 6 us

Propagation delay
for 200 mV step

o with 100 mV = AR 2.4V<Vppa<3.6V - 72 200 ns
overdrive

VorrseT BRE PN A IETE - +0 +0 mvV
IR i - 10 -

Vhys EL A I L IR i - 20 - mV
IR Vi - 30 -
FE . JF | Static - 45 -

N 5 :
Iooa LR T e g plqi{tzf;i v YWiih 50 iz 100 _ 5 R
il square signal

1. HETHRIE, AEAFE P
4.3.19 B AR (TS) Rtk
BRI, % 443 BRI AR SIS EERE | faoLk B AV poalit HLHL TR R 51

R 4-43 B EALRIRME

Ziincg 2 B/ME L RIE BRAHE By
T.W Vsense AR X TR (1 46 11 - + +4 <

Avg_Slope® | ~FEREE 3.7 -4 -4.3 mv/€e
Vs {E25I 1 HL R - 1.32 - \Y
tstarTt) jeavain gL - - 10 ps
Ts temp@® | LiEHUR RS, ADCRAEN ] 8.2 - 17.1 s

1 RIS R ORE, AFEE I,
2. HBCHRIE, AEAEF PR
3. ERAEASRAE (] T DL ek N2 RE Py i 5 2 PR TR E
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5-1 LQFP32:: 34 R~

. D
D1
‘ HHAAHHAHA
] O ] ==
i P N =
i 'IB(':)PO:‘E:E—‘HSRKEPZWM.OO:Q:OAO % Ll
L INDEX ¢0.. -
- 0.20£0. ]
o (Y =i
nnHBHEEE. |
&) .
1y 2 ‘g'/ (
L TITD:
= — —j— b
@) [ o [~Jo.10

LEAD FORM PART

COMMON DIMENSIONS
'&Az_, (UNITS OF MEASURE=MILLIMETER)
lo.61BSC
SYMBOL [ MIN NOM | MAX
A - - 1.60
- Al 0.05 - 0.15
A2 1.35 1.40 | 1.45
A3 0.59 0.64 | 0.69
b 0.33 - 0.42
b1 032 | 035 | 0.38
c 0.13 - 0.18
T 1 0.117 | 0.127 | 0.137
D 8.80 | 9.00 | 9.20
D1 6.90 | 7.00 | 7.10
E 8.80 | 9.00 | 9.20
E1 6.90 | 7.00 | 7.10
e 0.70 | 0.80 | 0.90
‘5{\\ iR H 8.14 | 8.17 | 8.20
t L 0.50 - 0.70
L1 1.00REF
R1 0.08 - -
R2 0.08 = 0.20
S 0.20 - -
9 o 35 7
ol R 17 13
b1 2 R 17 13
:7777“\ WITH PLATING
O
\ B
““““\“\“(/“(s ASE METAL
ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BBA
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION,

1. RSFAINEK .

5-2 LQFP32:3f % 15 4% i

6.

N‘
al

1000

N

oo
N

i

08 0.25
17
HHHHHHHH%
| —h16
| — 055
| —
,,,,,,,,, ——a
— 08
—9
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iiilihili

ililili

O

-1,

7
v
i\—/

DEPTH

i

HHH%HHH%___'

JoP E—¥ARK 2-91.00+0.10
0.10+0.10 DEP F

INDEX #d.80%0.10
0.20+0.10 DEPTH

E1

el

HHHHbH_

0.25BSC

/
\_

5
— v
L

(8]

LEAD FORM PART

A2 COMMON DIMENSIONS
A3 (UNITS OF MEASURE=MILLIMETER)
lo.s1BSC

SYMBOL| MIN NOM | WMAX

A = = 1.60

| Al 005 | - 0.15

A2 1.35 | 1.40 | 1.45

A3 059 | 0.64 | 0.69

b 0.18 | - 0.27

b1 017 | 020 | 0.23

c 013 | - 0.18
T c 0.117 | 0127 | 0.137

D 8.80 | 9.00 | 9.20

b1 6.90 | _7.00 | _7.10

E 8.80 | 9.00 | 9.20

El 690 | 7.00 | 7.10

. 040 | 0.50 | 0.60

5{\\ 18 H 814 | 8.17 | 820
' L 050 | — 0.70

L1 T.00REF

RI 0.08 = -

RZ 0.08 = 0.20

S 0.20 - _

o o 35 7

b ol 11 12 13

b1 2 5 1z 1>

L WITH PLATING
° SN BASE METAL
ALL DlMENSlONS REFER TO JEDEC STANDARD MS026 BBC
SECTIO A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

5-4 LQFPA8E:f % 15 4% i (W

36

5.

10aoao

ooano

i L
HHHHHHUHHHUlSS

N
~

00000p -

aoano

[N
w

1. RSFAINEK .

77/ 88

BERBEARBGHERAT NSING TE

Huhtk: VRIITFE LIX EE L X R % 109
Hiif: +86-755-86309900 e R
M4k https://iwww.nsingtech.com 5% :

CHNOLOGIES INC.

5 EREAKE
+86-755-86169100
518057



ay,
%) EIREAR

www.nsingtech.com

5.3 QFN20
5-5 QFN20%:f%¢ )L~
P I MMON DIM
_ COMMON DIMENSIONS
- L U U U U (UNITS OF MEASURE=MILLIMETER)
:§ SYMBOL | MIN NOM MAX
LASER MARK - l A 050 | 055 | 060
PIN 1 1.D. — - Al 0 0.02 0.05
H— = A3 0.152REF
W ~ b 0.15 0.20 0.25
- n - D 2.90 3.00 | 3.10
— _ E 2.90 3.00 3.10
D2 D2 1.40 1.50 1.60
— - E2 1.40 150 | 1.60
o < e 0.30 0.40 0.50
m ”) m (T/ m H 0.36REF
v K 0.40REF
0P VIEW L 0.25 0.35 0.45
b —= [-&]0.07M) R 0.075 - -
BOTTOM VIEW
1‘ D
= HZLNJ1I1D < <
<
S]o.08] =
SIDE E _1; ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,

5-6 QFN20Ef %& 45 A i i W
04 0.2
11

UL o8

w
\l

1 R bz,
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D

\LASER_MARK

PIN 1 1.D.

SEATING
PLANE

—={K D2

COMMON DIMENSIONS
{ [@]eee]c[AlB] (UNITS OF MEASURE=MILLIMETER)
i) SYMBOL | MIN NOM MAX
JUUUUUQ A 0.70 | 0.75 | 0.80
=] a Al 0.00 | 002 | 0.05
- _>|H e A2 0.50 | 055 | 0.60

= | [A3 0.20REF,

R4 o [b 0.15 0.20 | 0.25
N — ST 3.90 | 400 | 410
L -] d E 3.90 4.00 410
l - = D2 2.50 | _2.60 | 2.70

E2 2.50 2.60 | 2.70
— = e 0.30 0.40 0.50
ﬂﬂﬂﬂﬂﬂﬂ H 0.35REF
K 0.30REF
b—>| |<—|$|ddd®|C|A|BI L 0.35 | 0.40 | 0.45
R 0075 ] - [ -
aaa 0.10
BOTTOM VIEW bbb 0.10
cce 0.08
ddd 0.10
eee 0.10
NOTES:

DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

5-8 QFN28Ef B J5 4 e i W

04 0.2

<«

21 |

—

H

15

Il

0.85

00}

—
| — —114
— . ——
6 = —— L-2.61+== I
— | ——+
8= | |l=g T

4

0.2
0.4

1. RSFAINEK .
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S5 QFN32
5-9 QFN323:f 3 R~
D ol COMMON DIMENSIONS
_ L_)KTJ SRORSRERS CJL (UNITS OF MEASURE=MILLIMETER)
— pE—
L f ol SYMBOL | MIN NOM MAX
LASER MARK — al 0.70 | 0.75 | 0.80
PIN 1 1.D. = H»‘ ] o [A1 0 0.02 | 0.05
=) - AZ 0.50 0.55 | 0.60
- R 4] A3 0.20REF
wo = b 0.15 0.20 | 0.5
o | o — D 390 | 4.00 | 410
Ta D2 - E 3.90 | 4.00 | 4.10
D) (an D2 2.60 2.70 2.80
— < E2 260 | 270 | 2.80
annnnnon ° 0.30 | 0.40 | 0.50
v H 0.30REF
b_>| &10.07W)] K 0.25REF
L 035 | 0.40 | 045
BOTTOM VIE R 0.09 — -
ci — 0.16 -
c2 — 0.16 —

1. ReFfoNEK.

3.2

4.8

80 /88

T & /:-): ESI:I'EI;:MENSIONS REFER TO JEDEC STANDRAD M0-220 WGGE
<_< ~ DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
[Pt
t )
DETAIL A
5-10 QFN32:5F & 7 it it i @
04 02
|| g,
JUOUDOON os
T 25 | —16
[ — ‘ —
— 2"7 I:l:: 0.2
48 30 =1 A=
— | — 04
1 32— i —9
JUOBDODL
1 | 8

E R AR AEIRAT NSING TECHNOLOGIES INC.
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5.6 QFN32-1
Kl 5-11 QFN32-13423% i~
32 b bl 32
) Laser Mark il L L‘ U U U [:\ ‘j j [ symsoL | MILLIMETER
/ PIN 1# L ] MIN | NOM | MAX
1 0] [ -, I L' — A 0.50 | 0.55 | 0.60
2 J D) ‘ﬂ ]2 Al 0 002 | 0.05
J L— bl ] b 0.20 | 0.25 | 0.30
- ] ]
’_[ - = ] bl 0. 18REF
~ . - ] ) B N 3 1 o ¢ 0. 152REF
0 ) = D |49 [500 | 510
# . . D2 3.40 | 3.50 | 3.60
J K .
- D2 - - € 0. 50BSC
D | C Nd | 3. 50BSC
— 1 1 — Ne 3. 50BSC
=
. AR P, % B E 1.90 | 500 | 5.10
(EONeNeleNoNcN() 5 Tom Tom o
L.le [03s | 5
C Nd __ L [ 0.35 | 040 | 0.45
TOP VIEW h 030 | 035 | 0.40
BOTTOM VIEW K 0.35REF
0 SIDE VIEW =

5-12 QFN32-13:f 25 I 4% 2 @

w
oo
\

.
U1

JUU |

o
N

I

VI

4

4.2

5.8 >

1. ReFfEkK.
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7 QFN32-2
] 5-13 QFN32-24 %4 R ~F

D ol COMMON DIMENSIONS

_ L_)KTJ CJL (UNITS OF MEASURE=MILLIMETER)
— —

7 Juuuly o f [SWMEOLT WK NOM | MAX
N_LASER MARK — 4l 0.70 | 0.75 | 0.80
PIN 1 1.D. = H»‘ ] o [A1 0 0.02 | 0.05
=) - A2 0.50 0.55 | 0.60

- R 4] A3 0.20REF
wo = b 015 | 0.20 [ 0.25
o = | o — D 390 | 4.00 | 4.10
Ta D2 - E 3.90 | 4.00 | 4.10
- [ D2 2.60 2.70 2.80
— < E2 260 | 2.70 | 2.80
A0N0N0N0NNN B 0.30 | 0.40 | 0.50

—X H 0.30REF

b_>| &10.07W)] K 0.25REF
L 0.35 | 0.40 | 046
BOTTOM VIE R 0.09 = -
ci = 0.16 -
c2 — 0.16 —

1. ReFfoNEK.

3.2

4.8

82 /88

T & /:-): ':SJES:FAENSIONS REFER TO JEDEC STANDRAD M0-220 WGGE
<_< ~ DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
[Pt
t )
DETAIL A
5-14 QFN32-235f 3% S 4k i @)
0402
|| g,
JU00000 o8
1 25— | 16
[ — ‘ —
— 2"7 l:l:: 0.2
48 30 =1 A=
— | =" 04
1 32— i —9
T
1 | 8

E R AR AEIRAT NSING TECHNOLOGIES INC.
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- b Saaalc[A
O|aaa|C[B
Item symbol [ MIN. | NoM. | Max.
total height A 0.70 0.75 0.80
w stand oft A | 000 [002 | 005
mold thickness A2 Q.50 055 0.60
loadframe_thickness ] 020 REF.
lead width b 015 020 0,25
x| o 590 | 600 | 640
package size
Y E 5.80 6.00 6,10
LASER MARK FOR PIN 1 IE'
IDENTIFICATION IN THIS AREA E-PAD size X | 02 | 420 | 430 | 440
Y | B2 | 420 [ 430 | 440
ToP VIEW 9 lead length L 030 | 040 | os0
cec[C lead_pitch e 0.40 bsc
SEATNG PN [ | <|[Seselc] lead_arc R | oo [ — [ -——
. Package profile of a surface aaa 0,10
SIDE VIEW ~
2=|? Lead position bbb 007
2 Parallefiam cce 0.10
D2 i@ |C[A|B Load position ddd 005
| 0.45, Lead profile of a surface see 0.08
1 4 Epad position fff 0,10
YUUUUUUUUUU L
120 ps
=] g
R B =
= I=
=) [
=) [== Sj
=] g
=] [
= = NOTES:
| ‘g/ = $[HI@[C[A[B] ALL DIMENSIONS REFER TO JEDEC STANDARD M0-220 WiJE
TT4nnn 00T DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
D'f/b_“l.._ el AR
€0.20, 3
o pyEe Y
[ddd®[c]
BOTTOM VIEW

5-16 QFN48:EF 2L 4R A1 7 i @

IS
oo

0

0

2

«—

36 | 25
JU0000n0onoD ose

— —24

— ! —

— ! —— 0.2

— 1 — !
= =

— !

— | = 04

— | — !

— ! —

— | —13

1. RSFfoNEK.

83 /88

E R AR AEIRAT NSING TECHNOLOGIES INC.

Mtk RN R L X EsR AL X R IR B 1095 (B [ AR E
1. +86-755-86309900
Wik https://iwww.nsingtech.com HB%#: 518057

15 H: +86-755-86169100



\ Y

%) EIRER
5

www.nsingtech.com

9 TSSOP20

5-17 TSSOP20} 3% R ~f

D
J QY "7‘\ COMMON DIMENSIONS
o S (UNITS OF MEASURE=MILLIMETER)
=TT o \& SYMBOL | MIN NOM_| MAX
A - - 1.20
$1.5+0.05 0.05£0.05 DEP T Al 0.05 — 0.15
BTM E-MARK B‘-E A2 0.90 1.00 1.05
—F A3 0.34 0.44 | 0.54
B L / b 0.20 — 0.28
b1 0.20 022 | 0.24
\ ~ (] c 0.10 - 0.19
| wlE " cl 0.10 0.13_|_0.15
/ ~03 A[D 6.40 | 650 | 6.60
E 6,20 6,40 6.60
E1 4.30 440 | 4.50
BASE METAL[ ¢ 0.65BSC
b L 0.45 | 0.60 | 0.75
L1 1.00REF.
INDEX $0.8:0.05 0.05:0.05 DEP | b1 2 0.25B5C
1 R 0.09 = =
NANNNVN RI 009 | - -
=z / <t [ 020 | - =
o 1 0 — 8
*® — 2 10° 12 14
[ 3 10" 12 14
SECTION B-B
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AC
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

5-18 TSSOP203:} s 5 4 g i @
L 521:

00000000
1k

0.25

o
o

le—

—

730 420 —— —— ————

0.4 0.65

VNG [ X VS T/ NS
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5.10 22 ENJE B

K| 5-19 LQFP48/LQFP32/QFN48/QFN32/QFN32-1/QFN32-2/QFN28 22 E[liji B

Nation - ow
N32XXXX = Product series
XXXX |« Specific number
XXX XX XXX = Batch number
@
A
pi|n1 ——MCU version number

5-20 TSSOP20%% 15t BY

Nation§ - Lo

N32XXXXXXXX|+
@ X XXXXXXX '« Batch number

‘T

Pinl ——MCU version number

Product number

K| 5-21 QFN20£% 13}t H]
Product serieS—L N32X XXX

- XXXX | | X~
_XXXXXXX Batch number
Pinl —@

Specific number

——MCU version number
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N 32 G 4 01 C 8 L 7
AR N
Nsingstech
MCU A%
32bit
=ik
General Purpose EETER
MCU W#% 7:-40T~105T
4 = ARM Cortex-M4
HREHRA
7 R
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