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EIREIAN

N32L40xx8/x BEHEF

N32L40x & 53R F32-bit ARM Cortex-MAFRE%, Bt LAEEM64AMHz, ZHF RIEHENDSPIES, £k
FIE128KBIR AR M & Flash, 24KB SRAM, ESEE MR HERELSEME, HE11M12bit 4.5Msps ADC,
2ANPST BB EIROR S, 2R LR, 1/M12bit IMsps DAC, £ %% i%3208 I Segment LCDIK
3, BERELHKUG)ART. 12C. SPI. USB. CANS¥FBERED, WEFLEEEANm®EE] %,

REERrIE

® % CPU
— 32 ARM Cortex-M4 WI%+FPU, FLJEBARE(FIefR%48 4, SCHF DSP 54 #1 MPU
— NE 2KB 84 Cache 2247, SCHF Flash NI L ICHATHE T 0 64F
— x4 64MHz, 80DMIPS
o mEFER
— 5 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC K f, 10 ik
B RHEL 10 FEHAE R
— 24KByte SRAM, fi#% 16Kbyte SRAM1 (fE STOP2 #ix{ T v Bt B N{#4F) Al 8Kbyte SRAM2 ({E
STANDBY HI STOP2 #isU N Al L E N IRFR) , SCRFRE(FZ3 (50
o RIFEEH
— STANDBY #x: 1.5uA, BT &1 e fr¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%f,
PR P
— STOP2 #z{: 3uA. RTCRun. 8KByte SRAM2 ffFF. CPU ZFf7asfriE. 10 fREF. PR
— RUN #:{: 60uA/MHz@64MHz
— LPRUN #2: PLL XM, MSIYENRSGEREN, MR KK, LPRJF/H, USB/ICAN/SAC HIJEG
W, HAhAM % ATE
® Segment LCD B/RIK3), BmxXHF 176 Bt (4x44) 5% 320 B (8x40)
o kRN
— 1 12bit4.5Msps ADC, ZAFEERIELE, 6 A7 RAF2E0E 8Msps, % 16 M FMH G
W, SCRFEE
— 2AHBIPISHBOREY, B RCK 32 5 gn i 2 UK #
— 2R LA, PWE 64 A LLIEEME, COMPL SZHFTE STOP2 £ T4
— 1/ 12bit DAC, KFEZ 1Msps
— N 2.048V ML S H HL K S
— WA $ T
o e
— HSE: 4MHz~32MHz #1383 i ik
— LSE: 32.768KHz #M ks i f4
— HSI: Wl RC16MHz
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ERRAK
— MSI: HW#Zi# RC100K ~ 4MHz

— LSI: WK% RC 40KHz

— WESHEPLL
— MCO: CFF 1 EEI B, AT HC B s ol s i b A H
o X1

—  SCFFERRIEANE SR AL
— XFERTIMELL
® B KX 644 GPIOs
o EfEEN
— 5N U(S)ART #1, Hr 34 USART #11 (32#F 1SO7816, IrDA, LIN) , 2 UART #1
— 1/ LPUART, 3Z#f STOP2 #5x(rtfit MCU
— 2/ SPI 0, HFZmIA 16Mbps, SCHF 12S 815
— 2N 12C M, HEEEIE IMHz, AR AL, MHUBEENF SRR b 5
— 1/NUSB 2.0 4 &30
— 1/~ CAN2.0A/B HZf0
® 1/ DMA #%5i|8%, >CFf 8@, @EEHFEMIE K H M FE TR
® 1ANRTC SERISH, SXRHEFEDER, RSE4, FRIEGREE, SRR
o ERTHEER
— 24 16bit mER TI RS, SCREINIER, EAMEH, EXmAGEN, iR 9.25ns;
ANERT A 4 MOLREE, Horp 3 AMEIE SCRF 6 B H AN PWM fiHh
— 5/ 16bit B ER RS, A EREE 4 NBOEE, SR R PWM
— 2/ 16bit FEAlE IR
— 1 16bit (R IIFEE I THEES, SCREXUBK P THERE, FITE STOP2 LR LA
— 1 24bit SysTick
— 1> 7bit @ O E [ HI(WWDG)
— 1/ 12bit BLE T 1(IWDG)
o ZELA
— ¥ SWDNTAG 7E£k ik 0
—  3FF UART F1 USB Bootloader
o et
— PN B SRR s ]
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 fll SM7 %y
— WA . 2 7 73 XS P T(MMU)
— TRNG HEBEHHCRL A%
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ERZA
— CRC16/32 iz%

— XRERYP (WRP) , ZFL{RY (RDP) 4% (LO/L1/L2)
—  XFFRAEE), BIPINE TR, RAeEH
—  SCREAME A R AR, N\ ARASI
® 96 fr UID # 128 fir UCID
o TiE%MF
— LAEEVEHE: 1.8V-~-3.6V
—  TLARREVEH: -40°C~105C
— ESD: #KV (HBM##) , #KV (CDM A
o HE
—  QFN32(4mm>4mm)
—  QFN32(5mm x 5mm)
—  QFN48(6mm>6mm)
—  LQFP48(7mm>7mm)
—  QFN64(8mm>8mm)
— LQFP64(10mm>10mm)
— LQFP80(12mm>12mm)
o BT

bl ol

N32L402C8Q7, N32L402C8L7, N32L402R8L7, N32L402CBQ7, N32L402CBL7,
N32L402RBL7

N32L403 N32L403K8Q7, N32L403KBQ7, N32L403KBQ7-1®

N32L406C8Q7, N32L406R8Q7, N32L406CBL7, N32L406RBL7, N32L406MBL?7,
N32L406RDL6

N32L402

N32L406

JE:
(1): B/ AQFN32(5mm x 5mm)
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ERRAK
B3

G Y1 1 OO 11
TL AL oottt s et s ettt e et n et en et nans 12
1 B T ettt 13
p % - {1111 OO 15
21 AEFEBETAAZ oottt ettt 15
22 FFRBEBE oottt n ettt ettt tenes 15
221 HRANTRINTETEREZE(FLASH) oottt 15
2.2.2 HRATRSRAM ..ottt sttt 16
223 WREMAE R A EIEHIZEINVIC) oot 16
2.3 AR T A I AR EXT ) ettt 16
2 IFEI ZRGE oottt 16
2.5 JEBIHETR oottt ettt ettt 17
206 BEELTTZE oottt ettt ettt 17
2.7 BB ettt 18
2.8 ATGRFEHL R IEIIIZE oottt ettt sttt ettt 18
2.9 HHTR TR oottt ettt ettt ettt 18
I L i = VTP 18
201 EEETFAEBETFIL(DIMA) oottt sttt ettt 19
2,12 SEEFHFET(RTC) ottt bbbt b bbbttt bbbttt s 19
213 SEBTBEHITE T oottt ettt sttt ettt 19
213,10 IHFETEITBE CLPTIM) oottt sttt 19
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 20
2133 JEFHIEIT ZE(TIMX) oottt sttt n et n et 20
2.13.4 FHAEHE IS BE(TIMLIFITIMB)......ooiveeeeeeeeeeeeee et es sttt 21
2.13.5 ARG FETEIT BE(SYSUCK) coovocveeereeeeet ettt sttt n ettt 21
2.13.6 BT TTEITBEWDG) ..ottt sttt n et n et 21

2 A P ZRFE T oottt a ettt n e 22
215 ST IR BEUSART) oottt 23
216 RINFEIE T2 2D BB (LPUART) oottt 25
217 BB AT AR (SPL) oottt 25
208 EI AT TEATIE TT(12S) oottt e 26
2,19 FEHIZETTIIHLE(CAN) oottt ettt 27
220 FEFTEEATEUZL (USB) oottt sttt ettt s et s e 27
221 BN FE TT(GPIO) oot es e 28
222 BRI ETRIKET (CLCD) oottt sttt 29
223 B BT IEABEADC) oottt 29
224 JEEETHRAEE COPAMP) .ottt ettt n et ettt e st as et an et en st enenaen e 30
2.25 FEADLELEZIF(COMP) .ottt en s n et en s 30
226 BUFIEAUFETL (DAC) oottt sttt ettt sttt 31
B L e 1) OO U OO 31
228 PEIRTERIRIE AT BLELTE(CRC) oottt an e n s s 31
2.29 B BEFAEAENIIE TN EE(SAC) oot 32
230 MEBEEETTE BT (UID) oottt 32
231 BATBLEITAGIR TT(SWI-DP) oo 32
3 BIBIGE SURIHEIR ..ottt ettt 33
KT 2T = OO OO 33
311 QFNS2(AMIM X AMIM) ettt et sttt b ettt b e et sbe s e e bt e b e s e e bt ek st e bt e b e e e bt e b e b e bt ebe et er e et s b esenbe b eneebenbne 33
3.1.2 QFNS2(5MM X 5IMIM) c.ttitiieitesteeeee ettt e e s e e e e e e testeaseeseeneesae s e beseeabesseemeeseenseseeseeneeaneeneeneenseneenseneeans 34
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BRI

IR  O) NFETE S ol o) OO 35
LI IR0 = =7t T S ol o) PO 36
3.1.5 QFNBA(BMM X BIMIM) ...viitiiiiieitieieeiete st e e steste s e steesa e s e testesbesbesteeseeseeseesebesbeabesseeseessenseeeseestesneeneeneenseeetenreans 37
3.1.6 LQFPBA(LOMM X LOMM) .ottt sttt es ettt ss ettt st n et s 38
3.1.7 LQFPBO(L2MM X L2MM) ottt sttt st s et ettt st st ns e 39
3.2 T IITE S oottt ettt ettt ettt ettt ettt ettt ettt ettt et et et eeanes 40
¥ - USSR 47
AT TR 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 47
AT BB TR R B oottt ettt en et 47
AL, T 0B oottt ettt ettt ettt ettt ettt et et ettt ettt e ettt et ettt ettt ettt et er e 47
A3 BT BHZR oo ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 47
AL T B L 2 oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt 47
A 1.5 G oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et er e 47
A6 T oottt ettt ettt ettt ettt ettt ettt ettt enaeen 48

O By A== =251 = TP TP TR OO 49
A2 AR IR RETTEAEL oo e eeeeee ettt ettt e e et ettt et et e e e et e e e et st ee e e e ee e et e e ettt et et e et e st e et ettt e et et et ettt ettt r et 49
B3 T E B oottt ettt ettt ettt ettt ettt ettt 50
A3 A A E G oottt 50
e e =<l K =N (= < PO O TSP T ST 50
433 PIBRE AT BRI YE oottt 50
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt n ettt ee e 51
A3 S B A oottt ettt ettt ettt ettt ettt n ettt ee e 51
B30 A BB R e oottt ettt ettt ettt ettt ettt ettt n ettt ee e 53
e Ty A v 4 L TR OTST T OU PRSP RTTPT 57
438 MARTHFERETRIMRIE FEIITTTH] oooooeeeeeeeeeeeee ettt e et e et n et ee e et es e et ee e et en et e s s e et e et es e eeereeeesenenens 58
B30 PLLAEIE oottt ettt ettt ettt ee ettt e et et en ettt ee e 59
4.3.10 COUE FLASHIEIE BEEETE .o oottt ettt et et n et e et e et ee e et en et et e e et e et es e e en s et er e 59
A3, 11 Data FLASH TR B AT oottt ettt ettt e et et e et et et en et et e et e et en e eren et er e 60
4.3.12 HAEFHR KA (FBTIBUBETE ovoveeeee ettt 60
A3 13 OB TVREIE <ottt ettt ettt ettt e et et e e s et e s et et et e etes et et e et et et r et n et 61
A3 14 NRST D] HEEE oottt ettt ettt ettt ee e et ee et et e e st e et e s e en et e en et e et et e e et eneeean 64
4315 TIMIE I BTG [P oottt e e et er et n e ren e 65
A3 16 12CHE TR oottt ettt ettt ettt ettt e et et a et et ettt et ettt ettt et ettt ettt ettt 66
A3 17 SPUIRSTETTEETE .ottt ettt ettt ee e e e e e et e et er st n e e s eeean 67
A3 18 USBIE L oottt ettt ettt ettt ettt e et et e e et et st et e e e et ettt et et et et et et ettt ettt ee et et en e 72
4.3.19 F5H 28 R LG (CANYIE TTEFIE oo 73
4.3.20 1207 B BUE B (ADCYHL B E oo 73
4321 IR TR (VREFBUFE) B U oottt ettt ettt ettt ettt ettt ettt e 77
A.3.22 L2 TDACHL T E oottt ettt ettt ettt ettt ettt ettt ettt ettt 77
4323 TBETIREE (OPAMP) H R B oottt ettt ettt ettt ettt ettt 79
4.3.24 HEEE2(COMP2) FE B E oo 79
4.3.25 AR L(COMPLYEE B vt 80
4326 WA ERIEEN S (Segment LCD) BFME oot 81
4327 TR FEAGIRER (TSYEFIE oottt 81

T - A TP TR 83
5.1 QFNSB2(AMM X AMM) ..ottt ettt ettt b ettt b st b st et e bt eb e e eb e b et eb e e b e s b eb £ e b e e e s e e b e e e bt e b e b e bt eb et en e b et en e b e enes 83
5.2 QFNSB2(5MM X BIMM) ...ttt e bt bbbt b bbb s R e bbb e b n b 84
5.3 QFNAB(BMM X BIMM) ...vieeieititeiieteet ettt ettt b e bbb bbbt b bbb b b e st bt e bt b s h bt bbbt b s 85
S.A LQRFPAB(7IMM X TIMM)...tttettitirteieattst ettt ettt bttt h bbbt b bbb bt bbbt s s e bt e bbbt bbb bbbt eb e 86
5.5 QFNBA(BMM X BIMM) ...titiiiitiiteiietist ettt ettt bttt bbb bbb bbbt bbbt e h bt bbbt bbbt b bbb 87
5.6 LQFPBA(LOMM X LOMM)...cutititeiietirteieete sttt ettt bbbt sh bbbt bbbt b et b bbbttt b b bt 88
5.7 LQFPBO(L2MM X L2MM)...ettiueeteereeseesiesuesteasessessseseessessessessasseassessessessessessessesssessessessessessessesssessessessessessesesssessessessenes 89
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EIRRAR
5.8 ZLEIITEI oot 90
B HRZRITT B vttt 91
A 5L = TR 95
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EREA
RKH
2 1-1 N32LA0X R FTTPRBLE ..ot 13
FE 2-1 SEMTZRIIAE DAL oo 19
FE 3L GIBHITE oot 40
FEA-LHTEIFVE oo e 49
FE A2 HETIFVE oo e 49
FEA-BIRTIIRIVE oo s 49
BB BT TAEZEE oot 50
F 45 R I T AEZEE oo 50
46 PR EALAT EBIEFEHIEHUERNE oo 50
AT NE B TEHLIE oottt e 51
R 4-8 IBATHE T LAY BV RE, B AL AR P A IZAT oo 52
F 4-9 BEARAR X R ALY BT TIAE ooovvocveee e 52
% 4-10 BATRER R ALY A IR T AE, B AL FRARAD AT I HIBAT oo 52
F 4-11 BEARBE R AT EETRTEFE oo 52
2 412 WU EEHUBEES TR A BT BT FE oo 53
F 4-13 EE AN PO BHEFPE (BYPASS IR ) oottt 53
F 414 ARFE AN PO BHEFPE (BYPASS BTN ) oot 54
2 4-15 HSE 4~32MHZ AR5 BEEFPED@ oo 55
F 4-16 LSE JR 7 23 F M (FLse=32.768KHZ)D@A)E) || ..o 56
FEA-17 MSEIRTABEETED oo 57
e 4-18 HSIHRIGEEFFVEDD oot 58
e A-19 LSHIRTGREFFVED (oot 58
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocvooeeeeeeeesee et 59
FEA-21 PLLFYE (oo 59
F A-22 INTFEAFRERE CCODE) HFME oo 59
# 4-23 INTEAFE RS (CODE) FF MBI LETT IR ovvooeeeeeeece e 60
F A28 INTFAFRERR (DATA) BEPE oo 60
F 4-25 INTETEMERE (DATA) H A AIBEARTEIIIR oo 60
FE 826 ESD Z8XT I KB . vvvoeveeeeeeeeee ettt 61
B 2T HETIHUBE oot 61
FE A28 1O FRASEIEME oo e 61
e 4-29 10 HHIEBIBE JTHFVE oottt 62
R A-B0 B EB T AETE oo 62
T 431 FNIT ST IEFPED oo 63
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EIRRA
& 4-32 NRST GIIHEETE c.oooeoeeeee et 64
FE 433 TIMUB EFNE ..o 65
FE A-34 TIMIBIAISIBITIO HFIE ..ot 65
FE 4-35 LPTIMER L oo 66
# 4-36 IWDG He KFNE/INHEEALIFIA] (LSI = 0KHZ) oo 66
% 4-37 WWDG e KA/ N EUR AL A (APBL PCLKL = 16MHZ) oo 66
FEA-38 120 FLTHEFME oo e 66
FE 439 SPUEFMEW oottt 68
FE A0 12S JFMEW oo 71
FE A-41 USB JHBIITTH] ..o 72
FEA-42 USB ELIRFME oo e 73
FE A-43 ATHE USB HLTUFFIE oo 73
FEA-BA ADC IV ..ot s 74
e 4-45 ADC SFEIFTHIM@ oo 75
2 4-46 ADC FEFE—JRI PR ATIIRATIED®@ oo 76
FE AT VREFBUFE FFTE <ot 77
ZE A48 DAC EFNED oot 77
FE 4-49 OPAMP HEETED Lo 79
FEA-50 COMP2 M ..o s 80
FEA-51 COMPLIEFME oo 80
2 4-52 COMPLARIIFEAEZURFIE coooeeo et 80
FE A-53 LCD FEHIREETE oo 81
R ABA PR AL TRAREFVE oot 82
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EIRRA
& H >
P 1-1 NB2LA0X FRFMHER oot 11
B 1-2 N32L40X ZRINTT BACHLAE EEIZI oot 12
B 21 AF BB HILET B oo 15
PR 2-2 BB ..o 17
P 3-1 N32L403(4MM X 4MM) R F1 QFNB2 GIBHI AT Al oot 33
P 3-2 N32L403(5MM X 5MM) Z5 51 QFNSB2 Gl HI TR oot 34
] 3-3 N32L402/N32L406 Z2 51 QFNAS Gl T3 A .ottt sttt 35
B 3-4 N32L402/N32L406 Z2 51 LQFPAS BIHIZI AN .cvvveveeereeereeseeseesses s 36
P& 3-5 N32L406(8MM X 8MM) ZH1 QFNBA GBI ZI A oo ee e 37
3-6 N32L402/N32L406(10MM X 10MM)Z 51 LQFPB4 Gl JHIZIAM vvoovveeeeeeeeeeeeeeeeeeeneeeseseessnss e 38
3-7 N32L406(12MM X 12MM) Z 51 LQFPBO Gl MM .vvvoeveeeeeeeeeeeeeee e ssesssnsssnsssne s 39
B A-1 Bl IR ZEAE oo 47
B 42 BIBHIEITNEELIR ¢.vvvvvvovvcee st 48
B3 BEHELTTZE (oo bbb 48
BB BLTRTEFEINER T7 2 oo 49
P 4-5 AN B I BRI AT T T B oo e 54
B 4-6 MR AT BRI AT T T B oo 55
AT A BMHZ AR BT ..ottt 56
P 4-8 1 ] 32.768KHZ AR HIHLI I ..ooovocee e 57
B 4-9 B NI HE AT TEEFE TE S cvvorveeeeeseeesees et 64
4-10 ZEILIT NRST BRI ..ot 65
4-11 12C RZRAT TR TEAIIEE L EEW oottt sttt 67
P 4-12 SP1 S BB IRHT CLKPHASO <. 69
P 4-13 SPI A BB IRAT CLKPHASLD s 69
4-14 SPIHFFEB=TEREIND oot 70
4-15 128 MAEFRIREFE B (CRFUTHTI) W oo 72
K 4-16 128 AU FE B CEFIT TN D oottt 72
K 4-17 USB I 58 XEHEAE S I ETFAI TR BRI TE] covvoeeeeeeeeeeeeeeeeeeeeseesseessees e 73
B-18 ADC FEFERFVE ..ot 76
4-19 15 ] ADC BEILIEBE I oottt 76
Bl 4-20 (it F PR 2328 FLIR 25 R ZR B (VREF+ 5 VDDA THIE) coovvoe e 77
P 5-1 QFNSB2(AMMXAMM)EFEE FUSE oottt 83
5-2 QFN32(SMMXEMM)ZETZE JUSE ..ot 84
P 5-3 QFNAS(BMMXBMM)EFBE JUSE 1. 85
9/95
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ERREA
B 5-4 LQFPAS(TMM X TMM)EFE JUST Lottt sttt sttt sttt 86
P 5-5 QFNBABMM X BMM)EFZE JUNE ..ottt 87
] 5-6 LQFPBA(LOMMXIOMM)IEBE FUST ..ottt 88
] 5-7 LQFPSO(12MMXLI2MM)EEBE FUNT Lottt sttt sttt 89
PEL B8 ZZEITT I ..ottt ettt sttt n ettt n et aenees 90
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BRI

1 = A

N32L40x 28 41 fdz ol o 7 it 5% FH e R RE 324 ARM. Cortex™-MAF N %, 4E R SUE B0 (FPU) A3 s
S (DSP) , HHEIATIFHEIES . &om LIE ES64MHz, 5 ik 128KB Fr N IN & fEf#Flash, 3% #%
FHP 4 AR TE, it K24KBHk A USRAM, fU#58KB Retention RAM. N & — /NN EHAHBMZL, B4
RSN Bl R APB SR 26K, e 2 64T EHNOs, $REEFEE MmO, afaii124;
45Msps ADC, Zik167R4m N IEE 3NN IRIEE, LL&11N12f71Msps DAC, £ £ 143208 LCDIKZ)
RO, RN REEZ M@ ERE D, SRS PMUS)ART. ILPUART. 24M2C. 24°SPI/12S. 14NFS USB 2.0
W& LNCAN 2.0Bl EH:, B BRDE AR I 5] 88, SZRFZ Fh E bR [ pin 2 S ka4 s

N32L40x R 51 7= i vl Fe g TAE T-40 CTE+105 TR EVE ], (L E1.8VE3.6V, FEMHEE FhH 4t H
FUREE, FREIRThEER FHIESR . 1% R0 R E32/48/64/80 5 Bk Hs, HABAFE IR, & H sk
W B AR

B 1-1 N32L40x RAIEE

System peripherals ITAG
16MHz 100KHz~4MHz
RC OSC RCOSC DsP FPU
4~32MHz Power
0sC Controllertem SRAM2 SRAM1 MPU
" e
RC OSC monitor ARM Cortex-M4
0SC Controller
MCO —J —J AHB-Lite 1-Cache

2KB

NVIC

AHB Matix (64MHz)

Peripheral Security
Cryptographic

Algorithm
Acceleration

Engine

1x12bit

1

USART UART T o Timer LPTIM

Segment
1x12bit
DAC

3 o’ 1-ch
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ERRA
1.1 fw A& #E

A 1-2 N32L40x RFIIT 524005 B ER

N 38 L 4 06 C 8 L 7
AT R
Nationstech
MCU hr5E
32bit
e
Low Power BT E
MCU W% 7:-40C~105<T
4 = ARM Cortex-M4 6:-40C~85CT
7 RS BIERA
x3 = AL FFLCD _
X6 = ¥HLCD ('-2‘: 'E?QFZP
R BERD
K =32
C=48 8 = 64K Flash
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£ 1-1 N32L40x RFIEIELE

BHRS N321.402C8/B N32L402R8/B | N32L403K8/BQ7 |N32L403KBQ7-10)| N32L.406C8/B N32L406R8/B N32L406MB N32L406RDL6
Code (FK'ES;’%?% 64 128 64 128 64 128 128 64 128 64 128 128 128
Data (Fliag;@% No No No No No No No No No No No No 256
SRAM% & (KB) 16 16 16 16 16 24 24 16 24 16 24 24 24
CPUMIZR ARM Cortex-M4 @ 64MHz, 80DMIPS
TAEEREE 1.8~3.6V/-40~105°C 1.8~3.6V/-40~85C
i 5
jﬁ B 2
| FA 2
K Th#E 1
SPI® 2 2 1 2
12S® 2 2 1 2
- 12C
X UART
g USART 3 2 | 2 | 3
’ LPUART 1
USB 1 | No | 1
CAN No 1
GPIO 52 26 | 29 | 38 52 64 52
DMA 1x
SRR 8 Channel
12bit ADC 1x 1x 1x 1x 1x 1x 1x
BB ER 10Channel 16Channel 10Channel 10Channel 10Channel 16Channel 16Channel 16Channel
12bit DAC 1x
JEIEEL 1 Channel
OPAMP/COMP 2/2 22 22 22 22 212 22
Segment LCD 4x34/8x30? ©) No 4x20 4x34/8x30@ @) 4x44/8x40®) 4x34/8x30@ @)
R R DES/TDES, AES, SHA1/SHA224/SHA256, SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
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EREIR
BHRE N32L402C8/B | N32L402R8/B | N32L403K8/BQ7 |N32L403KBQ7-19| N32L406C8/B | N32L406R8/B | N32L406MB | N32L406RDL6
LR BEIRY (RDP/WRP), AiginE, o XIR$, %4 )as)
3 LQFP48/QFN48 | LQFPe4 | QFN32® | QFN32® | LQFP48/QFN43 | LQFP64/QFNG4 |  LQFPS0 |  LQFPG4

a > w N

SPI1 1 SPI2 2 R R i Ui SP1 A=A 128 & A=,
LQFP64/QFN64 et A B 305 T A SCHE LCD 1/8 (55 L=t (8x30).
1/8 =N, By C & A LCD A3 14 fmE .

P RSJ oy QFN32(4mm x 4mm) .

3 R ~F 5 QFN32(5mm x 5mm).
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2 TheEefEifr
2.1 hHEBAZ

N32L40x R 4R T e — AL A ZRARM Cortex™-MAFALFE 28, 7E Cortex™-M3 N #% (il EagAk T i85 RE
I~ AN TV e E AN R T (FPU)  DSPRIFFAT AR S, $24E1.25DMIPS/IMHz AR S fg . (RIS 3L
RS S A R RE 7 5 Cortex-M & 51 A EE 85 (PR THFE, AR BRAF 5 T4 FH 040 s 4 &, FH DASH 2 75 i) A
55 A FR AR 71 B 5 T F N 375

ARM Cortex™-M4F 3217 % {8 5 2 A HL 3% HA I 7 AR 30K .
J#: Cortex-MA4F /&) 1 ##z3Cortex-M3 /€74,

2.2 FFkAS

N32L40x R 50 B & R AN I A AF (Flash) fFfitas . ik A=USRAM.
F 2-1 T ff a3 L

Reserved 0x4002_4800 - OX5FFF_FFFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
0xE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
Vendor Specific 511MB FLASH 0x4002_2000 - 0x4002_23FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
0xE004_2000 - OXEOOF_EFFF Extemal PPB RCC 0x4002_1000 - 0x4002_13FF
0XE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
OxE004_0000 - OXE004_OFFF TPIU Private Peripheral - Extemal 768KB 0 ADC 0x4002_0800 - 0x4002_OBFF
T Reserved 0x4002_0400 - 0x4002_07FF
. N DMA 0x4002_0000 - 0x4002_03FF
0XE00_FO00 - OXE03_FFFF Reserved Private Peripheral - Internal 256KB < Reserved 0x4001_8000 - 0x4001_FFFF
0xE000_EO000 - OXEO00_EFFF NVIC
0xE000_3000 - OXEO00_DFFF Reserved
0xE000_2000 - OXEO000_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
0xE000_1000 - OXEO00_1FFF DWT UARTS 0x4001_5400 - 0x4001_57FF
0xE000_0000 - OXE000_OFFF IT™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
. SP12/1252 0x4001_3C00 - 0x4001_43FF
Extemnal Device 1GB USART1 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0XA000_0000 - OXDFFF_FFFF Reserved | SPIL/I2S1 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
o~ GPIOD 0x4001_1400 - 0x4001_17FF
[a1] GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_07FF
AFIO 0x4001_0000 - 0x4001_O3FF
0x6000_0000 - OX9FFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OxXSFFF_FFFF Reserved Extemal RAM 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4215_0000 - OX43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4214_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_6800 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN 0x4000_6400 - 0x4000_67FF
0x4002_A000 - Ox400F_FFFF Reserved(bit-band Region) USB SRAM 5128 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | AHB/APBL/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_5FFF
12C2 0x4000_5800 - 0x4000_SBFF
12C1 0x4000_5400 - 0x4000_57FF
0x2400_0000 - Ox3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_S3FF
0x220C_0000 - O0X23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220B_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved m USART2 0x4000_4400 - 0x4000_47FF
0x2000_8000 - Ox200F_FFFF Reserved(bit-band Region) o LCD 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
Reserved 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
OXIFFF_F814 - OXIFFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
Ox1FFF_F800 - Ox1FFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OX1FFF_4000 - OX1FFF_F7FF Reserved ComMmP 0x4000_2400 - 0x4000_27FF
Ox1FFF_0000 - Ox1FFF_3FFF y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_6000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_SFFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_1BFF
0x0802_0000 - OXOFFF_FFFF Reserved TIM7 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF Main FLASH CODE 0.5GB TIM6 0x4000_1000 - 0x4000_13FF
0x0002_0000 - Ox07FF_FFFF Reserved TIM5 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0001_FFFF [ Aliased to TIM4 0x4000_0800 - 0x4000_0BFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 AR NFEFE 2% (FLASH)

AR RUN6AK B 128K 7 T A TN ZE TN A (FLASHD |, B TA7 802 Fe AN 4d , DU K/ 2Kbyte,  SCHRF T
B FHL T BT T EHRE.
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TR, SAEINE . S RS (IR HATERIE .
S K EL, T4 A A X, IR P 2 S TR KR AT HAT AR
2.2.2 B A SRAM

B HER T — a0k 24K E 5 1N ESRAM, f1FESRAMLAISRAM2 .. SRAML T i K kN 16K FH, SRAM2
(I RNBKEEST . fESTOP2AE R T, SRAMLFISRAM2T] LA B %4 . fESTANDBYE:L T, HASRAM2T]
PLORBE A

2.2.3 RERRMEX P RHEHIER(NVIC)

W B R 1A R R A, A0S AP 2 15661 T BE il W IE (AN 45 161> Cortex™-MAF ) T £k ) 116
MESEL .

B EHE IINVICRE S 1A BIRAE IR fr) e i J37 40 2
Hh T e N T3tk BB N %

SR AHINVICHE: O

FOVFHH T ) S A 2

AL B R 30 R e PR S 2 v B

SCFE R R R T e

TR ST NS

TR I B E R, TCHREIME LI

TR ER DL S5 /N 1 Hh T B R R 1L R 9% f) D R T RE

2.3 SR rb W/ B SR R 4% (EXTI)

AN HR W/ B S 27 NIV R B, TR AR TR TR SR . AR TR BT 2R AR BT DA ST b T A
RFAE (T B aAGA ), FRRE Y i . A — MR TR E R T A TR WS SR R A
EXT AT LUK I 21 fik i 56 B 2N T PSS APB2 1 B 8 B B .- 22 1864018 A 1/O & 2 164 7B H 26

2.4 BB RS

PRt Z PP Eh At PR, BN R ERCIR #5HSI (16MHz) , WEEZ @ £MSI (100K~4AMHzA] it
B, WEBCEREILS] (40KHZ) , AP35 EnE i 2hHSE (4AMHZz~32MHz) , M E 40 LSE (32.768KHz) ,
PLL.

SEALI P EMSI Bl BRI\ B2 B N CPUR B, [ J5 A P AT LSRR AN B A e 3 T BE I HSER B 2448
FI AN B 285, BB B, RGO H shb U1 BIMSI, WERAERE T AT, B AT AU S R R
[FRE, 7E 75 B AT DRI P LA B 58 4 (19 7 21 (0 24— A TR f F 1R A R 37 2 2R 2 )

MSIE AT B T 7ESTOP2IRAS TP el H- AT 48 4, SIERIIAEIZATIRE TN RGP et £, AR FHAh—
S B BE A THFEZLR J 375t

NEME RS, UHPIEEIRE, TSR/ BHSEEILSE R 5 285, — ELA I EI 405 i B 2R 28
R E BB NI, e A b

LA s T T L BAHBIARER . w5 iEAPB(APB2) AL #EAPB(APBL) X 5. AHBH)#x 4% £ 64MHz,
APB21) 5 mi % £ 32MHz, APBLII i3 H16MHz.

i FHUSBIhRERT, AZ0 [FIHg FHHSERIPLL, 3 H.CPUMZ % 2 H48MHz .

N
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& 2-2 e
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Legend: | Prescaler ——————» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 1214]-++132
HSI = High-speed internal clock signal TRNGIMSEL ADC IM
MSI = Multi-speed internal clock signal HSE Proseal
LSE = Low-speed external clock signal s | rescaler ADC_CLK 1M
LSI = Low-speed internal clock signal ADC1MSEL 11121132
USB | 4gMHz USB_CLK
Prescaler |—————— o USB interface
/1/1.5/2/3
RNGC prescaler
1112/3/4/-++132 RNGC_CLK
MSI RC Apll?e(s:csllgll'_ ADC_PLLCLK
100KHz:
11/2/---1256 ADC_CLK
4MHz Ms ADCPLLPRES[4] ~ APC HCLK
ADC HCLK
— prescaler
HSIRC 11/2/+++132
16MHz
ADC_HCLK
SCLKSW HCLK cPU
™ AHB BUS
HSI FCLK
0sC_ouT e osc syscLk | | A8 | Helk —
OSC_IN 4~32MHZ PLLCLK| | 64MHz | |/q/o/...j512| 84MHZ 118} SysTick
- MAX
HSE MAX SAC_CLK CRC_CLK
PLLSRCDIV APBI DMA_CLK
PLLHSEPRES 16MHz MAX PCLK1to
CLKsseN] | Prescal
CLKSSEN /1;25/2(:/;/9{6 APB1 peripherals
HSE RTCSEL
0SC32_OUTH s osc| L2 TIM 2/3/4/5/6/7/9
05¢32 IN 32.768KHZ | LSE RTC_CLK(to RTC/LCD) If(APB1 Prescaler = 1) x1|——» TIM2/3/4/5/6/7/9_CLK
- s else x2
APB2
LSECLKSSEN Prescaler 32MHz MAX PCLK2to
1U2I4/8116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
SIRC TIM1/8_CLK
40KHz IWDG_CLK SYSCLK
TIMCLKSEL
———— LSI PCLK1
I LsE LsI PCLK1
PLL MCOPRES —— MsI LSE SYSCLK
MCO [J&—— Prescaler I —— SYSCLK HSI LPTIM_CLK LSE LPUART_CLK
1/2/3/4/..116 ——— Hhsl COMP1_OUT HsI
———— HSE COMP2_OUT
——— PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 jA R

EJEEheE, A LLE BOOTOS| AL I~ BOOTHL B (USER2) Kk £AE & A7 It shi .

B WREFNEEEE (FLASH Memory) J& 3l
B N RGAEERE (System Memory) JE3)
B M)NESSRAMJE )

JA B INEALE T (Bootloader) {7/ T R A7t ds ., v Ll i USART 18 USBXIFLASH Memoryif 47 4% »

2.6 BLEFTR

VicoySegment LCDREERM i, 38 I % 47 4 C B A BT AN 15 Ak L 05 2K A FHLCD A T I A A v

B Vpp=1.8V~3.6V: Vool HAIOG] JIFI A &R 284k 5 o
||

i, DAIFEV L cos | I B — N UFR L2, B3 AT LB A R4 N s N LC DA B He
| |

17 /95

Vssa, Vopa = 1.8V~3.6V: NADC. DAC. OPAMPAICOMPtH o VppaflVssalh 2 73 i 3% 42 EVop M Vsso
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Z ILE4-3

2.7 BAhL

PORMIBORHLERAE BRAESHIF N, X AR 7> HUBRIR AL T TARRES, PRIE RSBt R 1L8VIN AR E TAF: 24
Vool T BEE R IRME (Veormpor) I B T RALIRZS, 1A 48 A1 EE R AT AL

2.8 Al gwfE R A%

WE e E R NEE (PVD), €M Vool 5 B Vevo lL 24 Voofl T 85 T RAE Vevo i K
AR R T, BT AL EERE R AT DLk AR (S S, PVDILRE T BB IR T A - 5 T Veoreor 1 Vevp HI1E 25 4-6.

2.9 BERESS

VA2 2 R

B EEEA, BHIEITERUN. SLEEPHE

B IhFERR, ESFIZ/TELP RUN, LP SLEEP, STOP2FISTANDBY izt
O AL E R ERAL T FHECIRAS

2.10 R Th#EIE
N32L40X R 51 7= fl SCFRES MR ThAEAR =K
B LP-RUNER

fELP-RUN (Low Power RUN) #:F, CPULIMSIF4Hiz4T, FATFLASHELSRAMS L, I HPLLK
. USB/CAN/EF: (SAC) fbIcr, HAhAM &Il E .

B SLEEPHIR,
TESLEEPEI T, HACPUIEIL, FTAFMAALT TAEIRZS I AT e & AR o W/ S i e BECPU
B LP-SLEEPE:R

TELP-SLEEP (Low Power SLEEP) #iz(F, CPUfEIL, PLLFEM], USB/CAN/SACHHR M, HAthAMAATHD
B, A0 SRUNEL A E RPIRAS

B STOP2f=

STOP2## 5 3 T Cortex-MAFIR FE FEIRAE 2, AT A% O 8072 i X I B R 430 e 1« 32 HELR T 15 28 (MR) 9%
1, HSE/HSI/MSI/PLLF M. CPUZMfEes{#4:, LSE/LSITIECE T4/E, Fr&GPIOffE:, SRAM1ISRAM2A]
EARFE, SPI, USART/UART, 12C, WWDGTREE, 807FHi & 2 frasfrfF, RETIAMKINFEI EH TR,

M. O] LUOE AT — B0 B AR EXTINAE S35 MSTOPAE X e i, EXTUE 5 1] LLESMEF16/NEXTIS &
(JOFFE) . WKUPSH| JfInefig . RTCH #AYEMEE . RTCH%h. RTCA(Z. RTCH[dA&. NRSTH 7. IWDG
=R DA

B STANDBY#HLR

TESTANDBY AT T 7] DUIA B BAR A LI IE FEIRAS o« P00 H 3 TR 28 # 9C P, PLL HSIFIRCHR; #% FTHSE
SRR VS At 52 1, AN LSEFILSITT % T 4E; #EASTANDBY MG, & M2 F 8N 5 £ %, SRAM2
A4, STANDBY H B TAE.

NRST EHIAMBENAE S IWDGE AL, WKUPS| I —AN BT RBEIAH . RTCRI%H. RTCH[A1EZRTC
NIZ AT L - MSTANDBY 5 e it

V7 TEHEASTANDBY #420H/, RTC. \WDG AN W/ s £ 5] LA #1211
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2.11 EEF#ESFI(DMA)

LRI RIGHIEFIDMATEH3%, S FF8A-DMAEIE, W LUEFEAAE S B MG % . AN BIAF 1 2 FIA7 i 2% 2
AN R B HE AL S s DMAFE 1] 8% S0 Fr PR G2 X I B 3, 38 G0, 1 12 1) 284 3 BT A 22 b X 465 2 IR B 7 A 1 vh OB o
FANEEAE LT TR EDMAE R4, [FIR 7T CL B filR AN ETE . vl o s s B AN s 1
FERT IS . AL R bt A B Friht .

DMAT] DL T EE 4. SPI. 12C. USART. TIMx (EZz/BpAEAER#) . DAC. 12S. ADC.

2.12 SEERFETF (RTC)

RTC/2 —HIESHE T, WEH IR s, mT3Eat 7o DiThne, 5 T eh b WA & v b (e
FE2/ NP D ThRE. RTCASH RGu IR EMIRE AL, M MNSTANDBY B BER;, WASH .
RTCHIIR B £ ] LLIE B 932, 768KHZ AN AR s« N IR IhFEAOKHZ RCHR ¥ #8 « BUE i [ 4RI
Bh 212853 ST B — TR . XTI B R AR W S 5, U FH AMER32. 768K HZ I S /R Ay vt
B, [FIBS N AME R SR SRR B B w22, AT LLIE S — N 256Hz1{5 5 X RTCH B B gk AT i ik RTCH —
AN 220 [T A0 3% FE I s, BRSO R I N 32.768KHZI, B A — AN URb K I R) 3 HE . S 4
RTCH] LA FH e fith R AR T AEIRAS T M i

2.13 ERRMETTH

REZ 2D RPEH I 45 52 N G2 FEASE N 4%, VMRIIFEERS %, DLL2ANE TV E I 2 AL
R GRS E 4 o

NRE T SRR E I A I E I S AR AS S I S R T R -

R 2-1 ERTBIREHE
! ’ FHEDMA | IR/

ERTER SRR HA TR E ER e H A
TIM1 ) b, R, 1~65536 2 [l fHI4T:
TIM8 16 ERSIERS ot 2 Y 4 Y
TIM2
TIM3 .

Mk, T 1~65536 [A] f{AE
TIM4 16 ’ ' e Y 4 N
TIMS GG 2B
TIM9
TIM6 1~655362 [A] fRAE
TIM7 16 CES P Y 0 N

2.13. 1 {KThFEERT 2% (LPTIM)

LPTIMsE —/NEA 2B R 1647 E i 25, & n] LLZEBRStandoy 202 AN AT A THAER 0 T LR EFIZAT .
LPTIM™A] LATEBEA NI BRSO R i84T, AT AR “Bkphit- 84, BeAh, LPTIMA] DL R 4 MR T #E
PR, DAARAR A ThRE S B S ThRE”

F BRI
B 16 i) Bt
B 3bit M, 8 AT (1. 2. 4. 8. 16, 32. 64, 128)
B BB
&  NEBEHERYE: LSE, LSI, HSI, PCLK1, COMP1_OUT &i# COMP2_OUT

& MR 8 LPTIM Inputl S A AR B CTAERE LP I 481247, F Tk i £ods
IAAED;

B 16 bit 32T A4 (LPTIM_ARR)
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16 bit tLi 77 /748 (LPTIM_COMP)

M 8 B i R T B

A Y FE A SRR N i

JE 3o 908 B o ) G R A R I

AL E R 7, PWM)

AL E 10 Hle

G i AR AR 20

Rk HomEat, SRR LBk AL XUk CERSRIEE ERD)
2.13.2 BEAEKRSE (TIMFMTIMT)

HAEN AFTIMATIM7 B0 55— AN 1647 A BBt . X2 E 452 BANMAL K, AR B
FEACE I 4 T LY I Y E I s (RIS R) S vfe , e il 3t mT DI BORE e 25 (DAC) R RN b o JEACE I 420
Fi A EB LS FE BIDACTH il fid & H B UK DAC

F R

16 Az F B E # ) ErHEoH G .

16 A7 AT AT i ds . (AR BT B 1 3 65536 < I8 (T AED
fili )z DAC [[A]0 Bt

P2 A K IDMA R4

& TR

2.13.3 BRI e 2 (TIMX)

Lﬂ%ﬁm‘%ﬁ (TIM2. TIM3. TIM4. TIMSFITIMO) EZEHT UL TIHE: MEANESHATHE. WEHA
S PR P e R A e R R T A

F B
U IR VASEIESS an & S QT /1 1 M oy N [ I N ' N T oV 7 I

B 16 AR AT AidR . (PSRBT B 1 31 65536 L [A] (HE S 8D
B TIM2. TIM3. TIM4. TIM5 1 TIM9 # £ 37 HF 4 NliE
W EE TR PWM St i th e, Sk . SR
B U R HRARFEAE T BT/DMA:
& T
& flRFEME
L RPN EiS
L =
W ALE NS T e
B EAER BN IR R, DASEIE AR 0 [P B
B R GERD) ZmidasBzrl: B g IS AT PR g AT e 75 hr
B BRSO BT A B AL
B YRR AR A R S S . TIMO S RF# IR B HSE. LSI. Al LSE /5%

20/95 [ R AR PR+ 7] Nations Technologies Inc.
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2.13.4 WRIEH] E N 2(TIMLFITIMS)
AR ERER S (TIMIAITIM8) FZHT L6 XHANGE AT SRS S Rk 58 A
PR B
e I AR A TAMAT D RE . BEIXIEAFIRI D) RE . & T E AL .
F R
16 A7 [ 2T s . (AT sEgilim B4, R R RO .
16 Sr AT gmfE T s . (SR AT iC & D 1 51 65536 2 I8 (AT = AE )
CIE T R
TIML £ % 6 4 NiliE, TIMS £ % 6 Nl
4RI ECEE, TAERCS: PWM . i beis, kot . A Hi3k
U SRR AR A T/DMA:
CiberE it
fid A A
gy N A 3
o b
MZEE SN
W BRI A T S AR I ELA M
& T TIML, TIM8, J@iE 1. 2. 3 >CHribIhfe
A I8 I A EAE S i
ZANSEIN S A EERAE ik, DASCHIE N 25 1 [F) 20 BB £
TIM1_CC5 il TIM8_CC5 Jil T HtA il
TIM1_CC6 T OPAMP1 Al OPAMP2 )4 A\ i i Y4 ; TIM8_CC6 AJ LLXf OPAMP2 i A i i P #t .
e (EZD) gmliddsie . TaERs T HumRgnT g 77 hr
BRI EE : F T = A E L%
5 RYiNT € I 88 (Systick)
AN SE I 3 L TS0 e RGE, tn] R AR UE R IR 23S
TR
W 2407 IR TS
B HIhENEIEE
YRR N0 AR AE — AN RTBRiR R G
LI R
2.13.6 B 1M K28 (WDG)

CHRFANE T IIRSLE T (IWDG) M HAET1HI(WWDG), WiAE Tt 1 S M 2 Ak I 1A AR A
PERIE ) RS

MSLE T THI(IWDG)
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WS T3 T — N 2B g T BCds A — A 3RLA T A g, F AL ) IR RCHR ¥ 2 95l , B i
PR AE MR E WAIRA R, T LAEESTOP2ME A MISTANDBY HE . IWDG— B WIS, W RATLE B E (1
[ A OEBRAE T 1A )  WIAE T 38 v 2 22 0000/ = AR A, B m] LA T-7E R F 2 i A 1] RS
SRS, SEN—A B N 8 9 RE PR AR N 8 2. 38 I R I T DARC B R A B
JRBNE TN BRI FEMe e T i .

& OF IR (WWDG)

T T A0 S R P R, e A -0 A T 0 DL )32 8 2 3 B P IS PR e 9 8 I8 (R 32 4T PP 97 T 7
A A R o R AR DR RS B AE TO LR ORI BT, 7 114 LB A2 A 21 70 AR I 8] F I, =72
—AMCUENL. LI HAs A 2 6 DA A2 a2 i, SR7 A7 (38 95 T4 B (FE 42 1) o A7 28 TP ) B
B AR A —DIMCUR AL, IX Rk v Hs 75 EEE — A BRI 18] & R BT -

T BRI
B G OET (WWDG) [ 4 HAPBLI #4) 41i4096 43 21 ;
B AR B RIS TSR
L ISR A I0
& YL BRRIE /N T 0x40,  (EE T IS S A A
& UG AR R D AMEE R, (B E TR 3h) W A A
& RSB 7B T STV T, 208 AR T 040 A B AT H BT (EWINT), 8 m] BAg
FH T B R T 3% LB e WWD G 5 A
2.14 IPCia kg

LR Z 2N MALHI2C A & d 1, B4 Z FHLII6E, BHIIrA 12C R 4R € MNP Bl fhaRkAnEns .
SRR 2 PSR (5 A SCFFIMHZ), SCRDMAREAE, [R5 SMBuUs 2.03E%5 . 12CHUEG Z R &, A
FECRCHY F A= AN RE 36« SMBuUs( R 4t 5 P 4L 2k —System Management Bus) F1PMBus( HE 5 & P &1 2k -Power
Management Bus).

FERE
B 2 ENLRE: AR R A TN B
B 2CERLTNRE
L JENRCSINEY
& AERBAEIEE S,
B 2CE&ThAE;
& FTRAR A
& 12CH SR TAL B0, -0k, 77 MBI S RE B ik 1 7 B
& (FIEAREI;
72 AR A 7 A2/ 100 My kAN R RE Y
SCREA[R] R 388 TR FE
& RAEE T (514100 kHz);
& PR (14400 kHz):
& U+ ik1MHz);
B ORERE:
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L . SeS kAl E S R W e

L SRR T R A

& 12CEZITHRE;
B RbRE:

& U AR

& HHEEERAL S RS (ACK) HE

& IEIEE R I AT AR B s E

& SEIERACI B D RE S ) bV B
B 2P e
& 1R R R R T
& TR T R
A 3 P 7 K Ik T i
BTG PR FIDMA;
A E B [YPEC(f5 B AL A5 G ) I 77 AE SR 36
HIEREA T PECHH AT LME N iR J5 — > 1 4
T 85— NI 15 IPECHT IR IR 56
HeZ¥XSMBus 2.0
25 msI B IGER I SE
10 msE B & BB B R I 7]
25 ms 5 7 BRI BRI R )
i ACK T il I FPEC ™ A /K 56
SCHFHUHE AR AT VM (ARP)
B iAPMBuUS

2.15 BRFED IR PRR R (USART)

N32L40X R4 7=, R T i 254 AT R 1, B3N E A FP 55 P IR 28 (USARTL. USART2H1
USART3)F12/Nil i B R 23 (UARTARIUARTS). iX54M2 DL 0@ E . S FFIrDA SIR ENDEC/: %4
Rt ZACERAE AR, PN TIBE R FILINE/ I RE.

USART1. USART2HMIUSART3#: M H A/ CTSHRTSIE 5 . FAISOT816/1 & e A, HSPIE(E
SR, B B2 DA AT DL I DMARRE .

F R
XL, FEE;
NRZAxERS 2
DEORR R ERR ARG, PR AR, T AR
A g FE R A FE (B B 9T)
AL E AL, SCRpLE AN 1A
LIN = 5038 [F8 W T 445 168 77 B LIN A I BT T A7 B0 BE 71, ZHUSARTREFFEC B LINES,  AE B 1347 i
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TR, A 10/2047 T T 45

(7 A5 A2 i ) e

IRDA SIRZwtd as ittt e, 7 1L H R NN SCHF3/16 47 Y R L2 7]
BRI RE

& BB O SCRFISOT816-3bRE B i SIS0 B e R BN
& EERA2I10.58 154 A5

LR AT A 5

FIHC B {4 FIDMA 2 220 283815, £ SRAM HLFI FH 42 RDMAZE b i/ 2 36 5715 5
ST (K 1) R 2 AR A AT 5

Rz &

& PR AR

& RIEZEhET

& bR

TR B2 il

& RIERIAL

& SR T IR

DU AN A I A 2

& AR

& AR

& iR

& IR

10 AR B TUSART H Wi

& CTSHAr

& LINBF R

& RIEHEEA AR

& RIETEM

& FRCHIE A A A

& KMBRLANTN

& AR

® ISR

& EEHHR
LI 5%

ZRCPREREAE, WARMBEANILES, AR B
M ERAGE X, e i (IR o 2 PR e 2t ) g ik s A )
AR E
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ERRA
USARTHL USART1 USART?2 USART3 UART4 UARTS
SR Xf F Xf f Xf
B XFF LF f i LH
27 (DMA) Xf f Xf f Xf
s Xf F Xf f Xf
AL B F f f i LH
i Xf f Xf A3 f ALH
R LCRLHR) Xf F Xf f Xf
IDA F f XFF XF XFF
LIN XfF Lf XF f Kf

2.16 fRTH#EE F 7P UL AR (LPUART)

AR TRIIFER D AT A (LPUART) , WIAESTOP2IRZS (e KIRF#9600) Wt JHfe/ 4
A R EEMCU . 54k, JE IR G B D ek B CUNAPBERHSER 81D, ] DM 8 B 20

F, SCRFEE BT 2

T E R
SeMEbE P EEA OFh ArRR R AT 147D

& ERIANERIRAL

& R EMER AL (FHERIS S AT BEED BUE AR A

& ERIAME RS

& TN RAR B A
32 AT A FIFO RN L35 R I%FIFO
PRt R IR AT | 7

CETIEREhES
A XU LI

SR B 8 A AR R Ak o R

A LI PR 7 S5 IR AL

BRI A AR
ERES S Y
SRR AR

X FEDMASE &

¢ P BN

SCRFLLR A W AR M AL T STOP2IR A RYMCU :

L QI = AR Rl

& BT X AR

& RIEERE LT R
& BIEFRE AT TR

2.17 BATHMEEEO(SPI)

FrAERRANSPIE I, SPIRR VRS i HAMB A& LA XL, R, AT 7 08 5 . s Cn] DUBEI B A
B, FEANER B 4R Bl (5 I 1 (SCK) . #2IIEREVI 2 ERCE T U TAE. B T2/ AE, BFEHEH]
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— ZRAN 1) B 2R R Wk B LRI AE i, 38 ] s F CRCASS B 1) vl Sl A
F TR

345 4 U T A 20 A s

ity BICAN Y 355 = AR UL ) 5040 2 P X2 o L [ A0 A«

8k 164 A% 4 itk ik %

FENERAE:

TR ER

8™ A R 2 T4 S 3R B (B3 K A el 2)

M (e K N FeeLe/2)s

A R AR P PRI A

PRI AR 35 7T DL R A B A EATNSSHE B 2 MR BRI B A5 50 s
A PR P B A P FLAR A 5

A m AR BRI, MSBTEHTELSBYEHT ;

AT i % r BT AR R AN SR R

SPLE AT RS IR &

SCRE TSRS S FCRC:

& ERIERT, CRCE W MMENE G — N3 Ki%;

& TEANUTRL ORI R 1 R S — AN B 3 TCRCIR
W AJfR P SRR R I B L L CRCES AR &

B SCFEDMADIRE K 7 R IR MR R 38 P2 A RIS R
B B EE: 16Mbps

2.18 BATEHEO(1%S)

1282 —Fh 35| JA ) [ 25 B AT 42 LR DI, B84 B2 v (11284 1 (5 SPISR ), ] PATAE T s AR,
X2 AT DARE B ON164L . 2407 BR324 4E 4, 758 Al it B i NS i@, RS SRR R I 8KHZ E
96KHz. ‘B PUFh S 4ibraE, 3G CRNHI2ShRME, MSBHILSBRIFFR#E, LL&EZPCMARHE.

B B, AL AR AR R o S e AE N Wi, I8z O M A i e & 2 A ah

fE5.

TR

BRI (URIEEERR):

B EEGE ERE

W BILRPERARAR T NAT, SRIFRE B ) 5 SR AR AT (BKHZ 96K HZ) ;

B HERE AT AR L6, 2447 5k #3210 ;

W E T [ B L 1607 (1647 B i) 53217 (16 24532457 H4iE M) ;
AR FE IR P (R e )

W NRIEBE R B bR AR 3 OB R 3 H bR A

W 160 HE A AR TSR R RN, TEEIE I — AN AR
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B CCREFIIRSHRYL:

& 12S bR,
& MSBX}FFFRAE(ZE X 5F);
& LSBXIFFARifE (4 X 55);
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& PCMARHE(L6A7 EIE i - < B ot [F] 20 5 1637 Bdls Wiy fee 32/ 3 T i)

B OHE 5 1A R R MSBAE S
B RERENHE R A DMARE

W T DU B SR A, PR [ E S 256xFs(Fsy B SR AT

2.19 $EHI2S R M 45 (CAN)

FERIEECANS 2R 2 1, 25 2.0AF12.0B(F3h)MVE, A7 K Eik1Mbps. ‘& 7] LLEEUSCRT & & LU AR TR T AR

HEmT, R ] DA R % 29 B AR IR A AT e o
F TR
B FFCANTMY2.0AHI12.0BE B,
B R ]IS 1IMbps:
W SRR A A RS DI RE
B Rk
& 3R
& RERSCR SRR T A B
& CSRRI%ESOFT ZI I A1k
LI 2L
SR I HEILFIFO
A AR B PE AR A
FLN SIS AH
NSRS
FIFO3i tH b3 75 X nT il &
& ORI SOFT I i R) K
BB R
& b aFEAHER
& 1607 [ IS AT e 3
& AR A 2R T Rk R AR
m EH
L LY TR
& BF 5 LR b A ], (TR R R

220 BAHPEITERL (USB)

* 6 6 0 o

AR T 75 & A2 USB 1 4% (12Mbit/s) bR ) A USB R B & 4 il % o g il ml R (AL B, HAT Hhe /e
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R ThAE. USB* FHI48MHzH o B 4% i P &BPLL = A o

F TR

FFErUSB2.0 4 % £ 4 AR

A C #1318 USB A1

CRC (JEITUARKE) ALRUES . REAIAE (NRZD Jufid /it Fh H 7
L=/ [R)A wi m RE L

SCRFUSBH: AL/ B 11

BT AR ik = A=

B fERRUSB DP{E 528 B 5KHEPH (7 mld i k42 il s 2 D

221 BHB S HEO(GPIO)

TR £ 641NGPIO, A4 N4 (GPIOA/GPIOB/GPIOC/GPIOD) , H:H'GPIOA. GPIOB. GPIOCHIGPIOD
FAH164 0 o BEANGPIOS| JIER o] LAl A e B Rian o CHEIR BTG « N CGRFEURH ERiE N HD 5
S RN IhREN T, 2 2GPIOS| BI#FE 5 = sl i & FAMEILH, A0S ik Suteh 5| A A ; B
T HABEME TR, e AT GPIOS | A A K I §E 7).

F TR
W GPIOu H BN AT LA R A 73 T e B R 2 P =
® N
N Lbdr (35 EHD
BINTR (B3 FHD 5
EEPE PN
AR TfE
e X
e S A )
THRE M)
F 1/0(GP10)
AR AR E A G, EAThEERITR, % BOOTO (BOOTO M A FHz) , NRST 54k, 1/0
iy 1 B e B P D A A
Zh0JE, SR RGN 5] B VOIRES A RE SWD-JTAG, JTAG 5|k & T4 3 F
ke
v JTDI BT ERis;
v JTCK BT Fhif;
v JTMS BT FHifsst;
v' NJTRST BT bFHifisl;
& CUPENHIHECE R, 5 3% R A AR AR B E S BRI 10 S, T RL DAHERR S BT R
A

L JBE 2R JER JEE JEE 2R 2

P
He
PN
He

N

i

® =

L 2
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RSP A7 1 B A TS B T RE 5

HRER W/ T A AN TR T RE JT, Dy TSNS AR, S 1A A B R AR S
SMThRE: (BRI I D RE I 2 200 i 11 1C B o5 A7 4 2 72

GPIO BUENLHI, BUENLH] R VFARSE 10 BEE .. H7E—im DAL BT T80E (LOCK)IEF, T IRk
AL AT, REASBEF S e DAL E

2.22 B mB IR (LCD)

ZLCDHE I 8% 3E T B B TR BGRR  Bos 2% (Segment LCD) , % H A8 A HLim T (COM) Fl444[X
B (SEG) , H AR T EE B T AN F B 51 A, Segment LCD H A5 T IX B4 AR, X EE[X B35 n s
SEEHE K o AN X BB AL — JEAE AR FRR Z TRD 55 ROV 7o 224 T VAR 0 v T A P P (T H R A, )
XL X BT Mo SR T 8 G R B RSO, X B L R 2N A U . 1ZLCDFE i 2% 7] LATEBRSTANDBY
AR DR T LA

F T

B OWOER A

A AT E . RS, 12, U3, 14RL8 st

RS E PO SCREFRS. 12, U3AIL/AW & ;

XU ML o P B B BE T s A B AR 8 (B R0 BARR I E D

LCDHEJE T E: MVLCDS| AN (Ha LU VLCDEEEH:FIVDD) 5 18 F P % IDC-DCH & #%
eos OMBTHEEE —DMpFHEE)

LCDm} 8Py Al i%k: HSE/32, LSIEGLSE;

PR PE R ) 7 5 AT (8] 2 IR TANAEAL B R FE XA 8] ;- 115 VLCDZEVLCDmin~VLCDmaxyt
RN AR AL (AU FH N BT R B e i)

P E B 2% R A LCD [a] s T, PEIE PG E,  PAULBCLCDT AR b A s AR 113
PN B T A 2R

B HFSLEEP. LOW-POWERRUN. LOW-POWER SLEEPHISTOP2HE X T B, AT DATE X ke, R 24
FH CASRIS AR ThAE;

B NEAMA R, ARG T (EMD FIDIFE;
B CFRINARIIRE: ATECEL. 2. 3. 4. SEUTABR R MR (05Hz. 1Hz. 2HzE4HZ) T A%E;
B Jf/ESEGHICOMINRHE HIE IH N L B NAH N FIAFIO

2.23 HRNE 7 H #42(ADC)

FAF HFLA 12074 SMspSRAFE R I IZ IR L BADC,  SCRE SRR NN ZE S35 N, AT EE 164 A RI3A Py 3
A=A/
FERE
W CERI2f, 1007, 8fi. BfArHER AL E
& 12bit7 R T i F R RS R 4.5TMSPS
& 10bit7r HEF N i R FEE #25.33MSPS
& Bbit7) HE R T iR A E #6.4MSPS
& 6hit7)HFE T i RAHFEBMSPS
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W ADCHMEE S A TAERSEE . SRRE BT b Y5 T B B et

& TP EAHB_CLKIE N TAEREE, M ] #]64MHz

& HPCEPLLYE N RFER BHE, s n] $164MHz, S7HE/1,2,4,6,8,10,12,16,32,32,64,128,256
& FTCEAHB_CLKIE N RALIN B, fem n] $164MHz, CFF71411,2,4,6,8,10,12,16,32
& IHINEE T AT ThEE, S0 T B R AMHZ

SRR E I A il i ADCRFFE

SCHF2.048V N i 27 HL K VRerBUFFER

B GG TN 2 RN R AU 1) S e 7= A e

B YRR S8 4 A 2

OB BB BN [ Sh i =

SCHEE R HE

a7 P R — S5 B ] 5

SR [ B T LA S 2 1| 2 A2

T DU 45 R N 45 251 A0 i R 1 T

[ A =

ADCHEHLZEIKR: 1.8VEH3.6V

ADCHIATEE: Vrer < ViN < Vrers

ADCH] LA FHDMA:AE,  JH U338 % 4 [R5 DMATE 3K 74

BAUE 1 ThRe, AT AAER RS AL — % . 2 BREUATA I h @ IE, M LIS S5 TR (Y
I, KA il

2.24 BHEPKE (OPAMP)

R NERN T 218240 BA 2R TAEB s BROREs, BT MBEORES . P ER Bl 25 F0A] 2 R2 UK 25
(PGA) (YUK AR FI AN IR A ) o

TR
LIS ES27 KR PN
W E )RR N ST AE
B OPAMP TAERL AL & A
& AR (SN ED
& PGAR, nIfmfEthaioX. 4X. 8X. 16X. 32X
& B
B EER N ADCIEIE Tl s FORE i S S
2.25 AL L EL#R (COMP)

IR £ 2 e g P COMPLY FRIEIIFERE Y, 77 BA T fE7ESTOP2IRA . 7T LU WAk Ve ( Hk s
ORI B EIVO E , H1aT BRI B AL 4 (T, 76 B 035 2 o LR 7 58 (IPWIMIAR Hh 4 F
5 R ML

R
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B CCRELR R
P25 45 A4 S 1) I i) ity SR BA R AN
& FIEHIO
& DACHIEfiH
& 64T RS H
® VREFUMRINFEHEZHIE, HegH T-COMPL
® VREF2ZHIRMRINFEHIEZHUE, 7 AT COMPLHICOMP2
Al YmAE IR, PIRCE N IGIE . KIRHT . HRE . iR
W ELRCER T DA H B0 e I BN, TR
L BT
€ OCREF_CLR¥M (H T & & s mizd)
& FEFMF
PLAE 25 SCRFS B, B R AL ADLIE I A 2 IR i
COMP1/COMP2 R H Bt & 1 E A #%
SRR R L A, T DO B2 R B Bl 4% Timerl_OC5/Timer8_OC5{E W Fa i ;
B AN AT D MR s ), SCEEANSLEEPRE R MAEE, COMPLH] DA HE7ESTOP2AR =, T i

2.26 B FEH (DAC)

Fr INEE R T B 35 (DAC), ‘B2 — N 1246 B0 N\ ORI B s iy H B 6 46 2%, LA P B Buffer [ 4 HH I 18
DACTH] LLifi it VppaBk VeersurrerlE A S H I

F T

Py B Buffer gt 8

A C B fr18/ 1210 i

127 A5 AT T B U e 5 B 6 5
[ A 5 T D e

A i P

AR = A

S FDMAThRE

B A e P A

227 BBFAERRIR(TS)

TR PEAR RS P2 — N EE IR 2R L LR, 35 400G I 7E 1.8V <Vppa< 3.6V 2 [0 o I AL BB 1E N S % 12
FIADC_INI7HIHINIEIE o, TR iR AL B2 i i H A 6 31 80 7 UM

2.28 TR L AR I THHE HIC(CRC)

LERCRC32FICRC16T/E, B TURALLE(CRC) V55 7o /& M [ 2 i A8 pl 2 I A5 BT —CRC I R 4%
TEARZ RN, 2T CRCIIH AN F T 30 Uk B A& 5 A7 i 10— 35t . 7EEN/IEC 60335-1FRAE 1976 Y
B T — MR N A G AR E R T B, CRCUFE AT U T Sem M %8 4, - B5EEEmM
A FAZ AR A P2 AR 25 A 06 L o
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F R

CRC16: >{HFZHial X1+ X1+ X2+ 1

CRC32: FHFZ sl X32 + X% + X2 + X2 + X164+ X12 + X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 115 [H]: 14~ AHB B8 HA(HCLK)

CRC32 115 H]: 14~ AHB B8 HA(HCLK)

FEIRTUAR THEA AR E 7T e &

Y DMA B3t

2.20 FH LA INE S| 2 (SAC)

N R SVE R NI 51 8, SRR 20 b [ B 5025 B [ 2 3 R ) R 2 ol RE M 2% B8 B R B2 I, AR T A
SRVA T 5 BEAROR R i I e S

A SCHRF I SRR -

B 77 DES MRREE
& 3¢ DES il 3DES hnfifssiz

& TDES % #F 2KEY 1 3KEY #3{
& I FF CBC fl ECB #is{
W HF AES SRR
& O 128bit/192bit/256bit 254K E
€ 7 CBC. ECB. CTR ik
B R SHA J B Ek
& 0 SHA1/SHA224/SHA256
B R MD5 B
B CEARRE S SM1. SM4. SMT7 553k bAf2 SM3 ki 5T ik

2.30 ME—BZ PS5 (UID)

N32L40x  F1| 7= iy N B AN RS B I ME — 25 75105, 23 1 996457 [ UID(Unique device 1D) 112847 1]
UCID(Unique Customer ID), X4 781 5 A7 A NAEAFif 2 D R G BC B S, AT a & s B
J B GRS, FEARUEXTNS2LA0X R FIT i — Mda il SR R AT 5 00 T AR & e — (1), FH P N R P B A 1 4% AT
PLid I CPUBITAG/SWDH2 T 32HL,  AA#E M

UID ~9617, L%ﬁﬁﬂ%ﬁﬁf”ﬂﬁﬁfﬁﬁﬁﬁ% YRS NPT, K e — bRl SN o BIE s A,
— B AR TR INAEAE i o P 22 4 . BE AT H 308 B 22 4 D) RE Y Secure Bootloaderf2) »
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3 5| e SURHA

3.1 HERRE
3.1.1 QFN32(4mm x 4mm)

B 3-1 N32L403(4mm x 4mm) &%l QFN32 5| #1445

o
|_
o)
o
2 &) m m m m m <
> o o o o o o o
4 . B ‘: :‘: Voo N\
° | B
________ 3 31 30 29 28 27 % 2B/ |
vDD| i1 247 PA14
PD14-OSC_IN| 32 QFN32 231 1PA13
PD15-OSC_OUT| i3 22i " 1PA12-USB_DP
NRST{ ~i4 i 33 | 218 PA11-USB_DM
VDDA{ i5 i VSS | 201 1PAL0
PAOf i6 19§ 7 PA9
PAL {.'_'.'_'_'.'_'i 7 18] __1PA8
PA2f  i8 17{ __1vDD
9 10 11 12 13 14 15 16
™ < L0 () N~ o — (7))
T I 2 2 £ 2 2 g
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3.1.2 QFN32(5mm x 5mm)

PB9
PC14-OSC32_IN
PC15-0SC32_0OUT
VDD

VSS

NRST

PAO

PAl

& 3-2 N32L.403(5mm x 5mm) &5 QFN32 5| 475

www.nationstech.com

m m oM [54] m oM < <

o o [a (a o (a o o
( N T R R A

o RN

________ 3 3 30 2§ %8 57 % 5|
________ 1 241 1PA13
2 23{ _|PAL0
i3 22{ " IPA9
L 21{ 1PA8
e QFN32-1 J
________ 5 20i  {Pce
LG 19{ PB13
T 18{ {PB10
.8 17{ iPB2

9 10 11 12 13 14 15 16
\ H — [ - S - [ J

(9V] o™ <t Lo [{e] N~ (e) —

< < €« « < <« @ o

o o o o o o [a [a
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& 3-3 N32L.402/N32L.406 51 QFN48 5| Bi4+4

VLCD| 1

PClS-TAMPER-RTC: 2

PC14-0SC32_IN | 3

PC15-0SC32_OUT |
PD14-OSC_IN |
PD15-0SC_OUT|

NRST |

[ 14
[ I5
6

VSSA[ s

VDDA| ]9
PAO[  J10
PAL[ 11
PA2[ 12

8 VDD

] VSS

5 PB9

& PBS

'S PD0-BOOTO

—_——— - ——

b PB7
S[_|PBs

QFN48

iy PB5

—_————— —

5 PB4

3 PB3

W[_|PAILS

@[_|rPAl4
Y,

36 | VDD
35 | VSS
34 | PA13

33 | PA12-USB_DP

32 | PA11-USB_DM

31[_|prAl0
30 |PrA9

29[| PrAs

28[__|rB15
27[__|PB14
26 |PB13
25 |PB12

PA3| %
A4 R
PAS| ]G
PAG[ 15
PAT[ IR
PBO| %
PB1[ |
PB2[ |8
PBIO[ R
P11 N
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vss| I8
VDD N
\
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3.1.4 LQFP48(FLCD)

Bl 3-4 N32L.402/N32L.406 &%l LQFP48 5| 445

o
O
a
o
O oun 5 n <
O v 3 B OMDm@BB D@D I I
> > oo Ma oo oo o
HiNiEIRINIEInIininininin
(" O N O 1 I OO0 N 4 O O 0 I~ A
o A IS S A D R B R B 5. I o o I 9 0
vLeD[ 1 36| ] vDD
PC13-TAMPER-RTC[ |2 35 ]vss
PC14-0SC32_IN[ |3 34] ] pA13
PC15-0SC32_OUT[ |4 33[ ] PAL2
PD14-OSC_IN[_]5 32[ ] pAa11
PD15-0OSC_OUT[ |6 31[ ] PA10
Ut LQFP48 u
NRST[ |7 30[ ] PA9
VSSA[ |8 29| ] PA8
VDDA [ |9 28] ] PB15
PAO[ |10 27| ] PB14
PAL[ 11 26] | PB13
PA2[ |12 25] ] PB12
M I O ©O© r~ 0 OO O =€ N Mm <
\_ — — — i — — i N N N N N )
HiNNNNENEE.
232¢5888828¢8
[ DN DA o DA o M o DA o H N a Ty a T E E > g
36 /95 R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
H1%: +86-755-86309900 {5 F: +86-755-86169100
WE#: info@nationstech.com HR%w: 518057



thion »:« www.nationstech.com

EIREIAN

3.1.5 QFN64(8mm x 8mm)
& 3-5 N32L.406(8mm x 8mm) &5 QFN64 5| 475

\
°

R[_|vobD
S[_|vss
S[_|pB9
[ |PB8
8[| pD0-BOOTO
S[_|rB7
&[_|rB6
G[_|pBS
S[_|pB4
G[_|rB3
€[ |rp2
a[_|pc12

] I e
2 ]pcio

Y I N
B[ _|rAa14

J

VLCD[ 1 48[__|vDD
PC13-TAMPER-RTC ]2 47| vss
PC14-0SC32_IN[ |3 46 | PA13
PC15-0SC32_OUT | |4 45[ | PA12-USB_DP
PD14-OSC_IN[__]5 QFN64 44[ | PA11-USB_DM
PD15-OSC_OUT[ |6 43[_|PAL0
NRST 7 42[__|PA9
PCO[ 8 l, 65 \: 41[__|PA8
PC1[ ]9 i Vss i a0 _|Pco
Pc2[ 10 T . 39[_|Pcs
PC3[ 11 38[__|pcT7
VSSA[ 12 37[_|Pcs
VDDA[ |13 36[_|PB15
PAO[ |14 3s5[_|PB14
PAL[ )15 34[_|PBI13
pA2[ 16 33[__|PBI12

,
PA3[ |8
vss| &

vDD[ %
YA
X
pas N
PAT[ W
pcal IR
pes[m
PBO[ N
PBI[ N
P2 R

pB1O[ |

pB11[ |8

vss[ &

voD[ ]
\§
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3.1.6 LQFP64(10mm x 10mm)
B 3-6 N32L.402/N32L406(10mm x 10mm)Z 31 LQFP64 5| B4 7

o
=
o
8
8 W o> w D~ 0wt omN SO S 3
Y 00000000000 <L
> > o oo oo oo o o aadao o o
HiEIRIRIEInInInInInInInInininiE
( < M NN 1 O O 0O N O I S M &N 4 O o )
. © © © © O 1 v ;O O °L 1O O 1’ v L <
vLeD[ |1 48 [_]vDD
PC13-TAMPER-RTC[_|2 47 [Jvss
PC14-0SC32_IN[_]3 46 [ ]PA13
PC15-0SC32_OUT |4 45 ] PA12-USB_DP
PD14-OSC_IN[_]|5 44 [ |PA11-USB_DM
PD15-0SC_OUT[_|6 43 [ ] PAL0
NRST []7 42 []PA9
Pco[_|s 41 []pAs
L LQFP64 —
PC1[ ]9 40 []PC9
pc2[]10 39 [ _]pcs
PC3[ |11 38 []Pc7
VSSA[]12 37 []Pce
VDDA [ |13 36 | |PB15
PAO[ |14 35 [_|PB14
PAL1[]15 34 []PB13
PA2[ |16 33[]pB12
_ S 228 IJIIREIIRBBSS )
HiEHEE NN
2283285508888 33283
a > g [ o Y o M o M A O O A T A T ol E E > g
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3.1.7 LQFP80(12mm x 12mm)
B 3-7 N32L406(12mm x 12mm) &3l LQFP80 5| 4 7

5
[a) 8 N +4 o v <
B NN EEEEEEEEEE Y
I e T
e B 2 RFRERRTRRNFIRSBEL BB I B Y 3
PDI[ |1 60[ ]PD13
PD3[ |2 59| | PD12
VLCD[ |3 ss| ] vDbD
VDD [ |4 s7[_]vss
vss[|s 56| | PA13
PC13-TAMPER-RTC [ |6 55| ] PA12-USB_DP
PC14-0SC32_IN[_]7 54| |PA11-USB_DM
PC15-0SC32_OUT [ |8 53[ | PA10
PD14-OSC_IN[ |9 52| | PA9
PD15-OSC_OUT [ 10 s51[ ] PAS8
NRST E 1 LQFP80 50 % PC9
PCO[ |12 49| |PC8
PC1[ |13 ag[ | PCT
PC2 [ |14 a7| ] PC6
PC3[ |15 a6 Jvss
VSSA[ |1 45| ]vDD
VDDA [|17 44| |PBI5
PAO[ |18 43 _|PB14
PAL[ |19 42| ]PB13
PA2 [ |20 a1[ _]pB12
\__ 8 8 8 3 8 €8 8RR 83 8 8§83 3885 8838 )
HiENNEN .
8323823253888 833:5¢83
sefa>feadeaaaacggp>s
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R 3-15HEL
RN s | & | Fail-
£ S [EEZEIL simamk (BAE) | B | § | safe bl QAL
o| & |oded]a K| o | x#
TRACEDO
- - - (10) -
1 PD1 I/0| TTa | Yes LCD SEG33
TRACED1
-1 - - -2 PD319 I/0| TTa | Yes USART2_CTS -
LCD_SEG34
-1 - 11113 VLCD S - - - -
114 - - |4 VDD S - - - -
33| 5 |49 |65 |5 VSS S - - - -
TIM1_CHIN TAMP1-RTC
-| -1 21| 2 |6|PCI3-TAMPER-RTC! | |/O| TTa | Yes LCD_SEG35 RTC_OUT
EVENTOUT WKUP2
-1 2 PC14- OSC32_IN I/0| TTa | Yes - OSC32_IN
-1 3 PC15- 0OSC32_0OUT I/0| TTa | Yes - 0SC32_0uUT
USART2_TX
21 - |1 5]51|9 PD14-OSC_IN /0| TTa No 12C2_SDA OSC_IN
TIM1_CH3N
USART2_RX
3| -]16 1|6 |10 PD15-0OSC_OUT /0| TTa No 12C2_ SCL OSC_ouT
416 |77 |11 NRST | - - - -
12C1_SCL
LPTIM_IN1
- - - (10) — )
8 |12 PCO /0| TTa | Yes LCD. SEG18 ADC_IN11
EVENTOUT
LPTIM_OUT
12C1_SDA
- - - (10) — 9
9 |13 PC1 I/0| TTa | Yes LCD. SEG19 ADC_IN12
EVENTOUT
LCD_SEG20
-1 - - |10 |14 pPC2109 I/0| TTa | Yes EVENTOUT ADC_IN13®
LPTIM_IN2
LCD_SEC21
-1 - - |11 |15 PC310 /0| TTa | Yes LPTIM_ETR ADC_IN14®)
EVENTOUT
-1 5] 8 ]12 |16 VSSA/VREF- S - - - -
5(4 |9 |13 |17 VDDA/VREF+ S - - - -
USART2_CTS
LPUART_RX
TIM2_CH1 ADC INL®
TIMER2_ETR -~
TIM5 CH1 COMP1_INM
6|7 |10 | 14 (18 PAO I/0| TTa Yes - COMP1_INP
TIM8_ETR
WKUP1
SPI1_MISO TAMP2-RTC
1251_MCK
EVENTOUT
COMP1 OUT
USART2_RTS
R
718 |11 | 15 (19 PAl I/0| TTa Yes - COMP1_INP
TIMZ_CH2 OPAMP1_VINP
LCD_SEGO -
EVENTOUT
USART2_TX ADC_IN3(8)
8|9 |12 |16 |20 PA2 I/0| TTa | Yes TIMS5_ CH3 OPAMP1 VOUT
40/ 95 R AR 43 FBR 42 7] Nations Technologies Inc.
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BERER
TIM2_CH3 COMP1_INP®
LCD_SEG1 COMP2_INM
12C2_SDA
COMP2_OUT
EVENTOUT
S PD8(10) /O | TTa | Yes LCD_SEG36 -
- -] - |22 PDY(10) /O | TTa | Yes LCD_SEG37 -
- -] - |23 PD1010 /0| TTa | Yes LCD_SEG38 -
USART2_RX
LPUART RX ADC_IN4®
TIM5_CH4 COMPL_INP®)
9(10| 13|17 |24 PA3 /O | TTa | Yes LCD, SEG? COMPZ. INP
12C2_SCL OPAMP1_VINM
EVENTOUT
-l -] - ]18]25 VSS S| - - - -
-l -] - ]19126 VDD s | - - - -
USART2_CK DAC OUT
LPUART TX e
ADC_IN5®
12C1_SCL COMP1_INM
10| 11 | 14 | 20 |27 PA4 /0| TTa | No SPI1_NSS —
1S WS COMP2_INM
— OPAMP1_VINP
USARTL_TX OPAMP2_VINP
EVENTOUT —
SPI1_SCK ADC ING®
12C1_SDA COMP1_INM
11|12 | 15 | 21 |28 PAS /0| TTa | Yes 12S1_CK -
COMP2_INM
USARTL RX -
EVENTOUT OPAMPZL_VINP
OPAMP2_VINM
LPUART CTS
SPI1_MISO
12S1_MCK ADC IN7O
TIM8_BKIN OPAMP2_VOUT
121 13 | 16 | 22 |29 PAG /0| TTa | Yes TIM3_CH1 —
COMP2_INM
TIMI_BKIN COMP2_INP
LCD_SEG3 -
COMP2_OUT
EVENTOUT
SPI1_MOSI
12S1_SD
TIM1_CHIN ADC_IN8®
TIM8_CHIN COMP2_INP
13| 14 | 17 | 23 (30 PA7 /0| TTa | Yes TIM3_CH? OPAMPLVINP
LCD_SEG4 OPAMP2_VINP
COMP2_OUT
EVENTOUT
LPUART TX
12C1_SCL
- - - (10) — 9)
24 |31 PC4 /0| TTa | Yes LCD 58622 ADC_IN15
EVENTOUT
T | aoe s
-l -] - ]25132 PC5 /0| TTa | Yes = OPAMP1_VINM
LCD_SEG23 OPAMP2_VINM
EVENTOUT —
TIM1_CH2N
TIM3_CH3
TIM8_CH2N ADC_IN9®
14| 15 | 18 | 26 (33 PBO /0| TTa | Yes LCD SEGS OPAMP2. VINM
UART4_TX
EVENTOUT
41 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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LPUART_RTS
TIM1_CH3N
TIM3_CH4
15[ 16 | 19 | 27 |34 PB101) /0| TTa | Yes TIM8_CH3N
LCD_SEG6
UART4_RX
EVENTOUT

ADC_IN10®

LPTIM_OUT
-| 17120 | 28 |35 PB2 /0| TTa | Yes TIM9_ETR -
EVENTOUT

USART3_TX
LPUART_TX
12C2_SCL
LCD_SEG10
TIM2_CH3
EVENTOUT

- 1821|229 |36 PB10 /0| TTa | Yes COMPL_INP

USART3_RX
LPUART RX
12C2_SDA
|- (10) _ )

22 | 30 |37 PB11 /0| TTa | Yes TIMZ. CHa
LCD_SEG11

EVENTOUT

- - - - |38 PD1139 /0| TTa | Yes LCD_SEG39 -

16 - | 23 | 31 (39 VSS S - - - -

-| - 2432 |40 VDD S - - - -

SPI2_NSS
12S2_WS
12C2_SMBA
USART3_CK
-] - |25 33|41 PB12(10 /O | TTa | Yes TIM1_BKIN -
LPUART_RTS
LCD_SEG12
TIM9_CH1
EVENTOUT

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
-| 19|26 | 34 |42 PB1310 /0| TTa | Yes LPUART_CTS -
TIM1_CHIN
LCD_SEG13
TIM9_CH2
EVENTOUT

SPI2_MISO
12S2_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART_RTS OPAMP2_VINP
LCD_SEG14
TIM9_CH3
EVENTOUT
UART4 TX

-| - |27 | 35|43 PB14 /10| TTa | Yes

UART4_RX
SP12_MOSI
12S2_SD
-| - | 28| 36 |44 PB15(0) /0| TTa | Yes TIM1_CH3N -
LCD_SEG15
TIM9_CH4
EVENTOUT

170 - | - | - [45 VDD s | - - - -

[ - - -4 VSS s - | - - -

SPI12_NSS
- - (10) _ )
20 37 |47 PC6 /10| TTa | Yes 1257 WS
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TIM8_CH1
TIM3_CH1

LCD_SEG24
EVENTOUT

SPI12_SCK
1252_CK
TIM3 CH2

- o- - (10) _ _
38 |48 PC7 /0| TTa | Yes TIM8_CH2
LCD_SEG25

EVENTOUT

SPI2_MISO
1252_MCK
| - | - | 3949 PC8(0 /0| TTa | Yes TIM8_CH3 -
TIM3_CH3
LCD SEG26

SPI2_MOSI
12S2_SD
TIM3_CH4
- - - (10) _ )

40 (50 PC9 /0| TTa | Yes TIME_CH4
LCD_SEG27

EVENTOUT

USARTL_CK
12C2_SMBA
TIM1_CH1
LCD_COMO
18] 21 | 29 | 41 |51 PA8UO /0| TTa | Yes 12C2_SDA
SPI1_NSS
12S1_WS
MCO
EVENTOUT

WKUPO
TAMP3-RTC

USARTL_TX
12C2_SCL
19] 22| 30 | 42 |52 PAQ(0) /0| TTa | Yes TIM1_CH2 -
LCD_COM1
EVENTOUT

USARTL_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

20| 23 | 31 | 43 |53 PA10(10 /0| TTa | Yes 12S1_CK -
12S2_CK

TIM1_CH3
LCD_COM2
EVENTOUT

USARTL_CTS
SPI2_MISO
12S2_MCK
21| - |32 | 44 |54 PA11¢2 /0| TTa | No CAN_RX
TIM1_CH4
COMP1_OUT
EVENTOUT

USB_DM
COMP2_INP

USARTL_RTS
SPI2_MOSI
12S2_SD

22| - | 334555 PA1202) /0| TTa | No CAN_TX
TIM1_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMP1_INP

SWDIO-JTMS
SPI2_NSS

(10) > )

23| 24 | 34 | 46 |56 PA13 I/O| TTa | Yes 1252_WS

EVENTOUT

-| - | 35| 47 |57 VSS S - - - -

-| - | 36|48 |58 VDD S - - - -

UART4_RX
S (10) _ 3
59 PD12 /0| TTa | Yes 12C1_SDA
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SPI2_SCK
12S2_CK
EVENTOUT

UART4_TX
- - - - |60 PD13 /0| TTa | Yes 12C1_SCL OPA2_VINP
EVENTOUT

SWCLK-JTCK
USART2_CK
(10) N B
24| 25| 37 | 49 |61 PA14 /0| TTa | Yes 12C1_SDA

COMP2_OUT

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_ WS
25| 26 | 38 | 50 |62 PA1L5 /0| TTa | Yes TIM2 CHL COMP2_INP
TIM2_ETR
LCD_SEG17
LCD_COM3
EVENTOUT
USART3_TX
UART4_TX
LPUART_TX
-| - | - | 51|63 PC1000) /0| TTa | Yes LCD_SEG28 -
LCD_SEG40™
LCD_COM4®™
EVENTOUT
USART3_RX
UART4_RX
LPUART RX
-| - | - |52 |64 PC11040 /0| TTa | Yes LCD_SEG29 -
LCD_SEG41(™
LCD_COMS5®™
EVENTOUT
USART3_CK
UART5_TX
0 LCD_SEG30
-| - | - | 53|65 PC12010 /0| TTa | Yes LCD, SEGA2™ -
LCD_COM6®™
EVENTOUT
TIM3_ETR
UART5_RX
LPUART_RTS
-| - | - | 54|66 PD2010) /0| TTa | Yes LCD_SEG31 -
LCD_SEG43™
LCD_COM7®™
EVENTOUT
USART2_RTS
SPI1_SCK
12S1_CK
26| 27 | 39 | 55 |67 PB3 /0| TTa | Yes TIM2_CH2
JTDO-TRACESWO
LCD_SEG7
EVENTOUT
USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
LCD_SEG8
UART5_TX
EVENTOUT
NJTRST
USART2_RX
28|29 | 41 | 57 |69 PB5 /0| TTa | Yes 12C1_SMBA COMP1_INM
SPI1_MOSI

COMP1_INP
COMP2_INM

27| 28 | 40 | 56 |68 PB4 /0| TTa | Yes COMP1_INP
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12S1_SD
TIM3_CH2
LCD_SEG9
UART5_RX
LPTIM_IN1
EVENTOUT

29| 30 | 42 | 58 |70

PB6(O)

1/0

TTa

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIM1_CH2N
TIM4_CH1
SPI2_SCK
12S2_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT

30( 31|43 |59 |71

PB7

1/0

TTa

Yes

USARTL_RX
LPUART_RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31| - | 44|60 |72

BOOTO0/PDO1O

/0

TTa

Yes

LCD_SEG32

PB8(0(12)

1/0

TTa

Yes

12C1_sCL
CAN_RX
TIM4_CH3
LCD_SEG16
USARTL TX
UART5_TX
COMP1_OUT
EVENTOUT

PB9(10)(12)

110

TTa

Yes

12C1_SDA
CAN_TX
TIM4_CH4
LCD_COM3
UART5_RX
COMP2_OUT
EVENTOUT

32| 33| 47 | 63 |75

VSS

VDD

PD4

1/0

TTa

Yes

SPI1_SCK
12S1_CK
LCD_SEG28
LCD_SEG40©®
LCD_COM4®

COMP1_INM

PD5

1/0

TTa

Yes

SPI1_MISO
12S1_MCK
LCD_SEG29
LCD_SEG41©®
LCD_COM5®

COMP1_INP

PD6

1/0

TTa

Yes

SPI1_MOSI
12S1_SD
LCD_SEG30
LCD_SEG420
LCD_COM6®
TRACED?2

COMP2_INM

PD7

1/0

TTa

Yes

SPI1_NSS
12S1_WS
LCD_SEG31
LCD SEG43©®

COMP2_INP
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LCD_COM7®
TRACED3

1 1= #A, 0= #ith, S= #Hik.
2. TTa: 3.3VA7/#10.
3. MLERIH TR BB E A T I (AT RN R 5 H I G ) G i 2 ANS2LAOx R A i /7 FAFHI R 2 IO 55

HRIH i &2
4. Fail-safe /725284 G HIFAN, 510 _LIIGA BT A LDFFERAEGE THEALS MR LH—E B I
THIHR -

QFN32 #/#¢, N32L403 %7 VDD, A fh#/#%VLCD.,

EH T B S, R 22 Gl I —17°8 L fCIg 19 38— 114 'B
EHFCIRE U LS RS2 08T —178 i CH I FE — 112 B .
XIWHT ADC 3K P, CHFRARFEF 457 MSPS (12Bit) .

X 157f19 ADC 118 H 8, 3 FFR AR 3.76 MSPS (12Bit) .

10.  F/HIL AR BAAELLEN

11, X A7#/4 % QFEN32(5mm x5mm)

12.  N32L402 #7143 7#CAN FLE,

© ® N o o
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4 AR

4.1 MR

ERAESE U, BT A HERIER LAV ss A FEE o
4.1.1 B/MEBRKEAE

BRARREA UL, AR A I X 100% ) dh AE PR IR FE TA=25 T R AT 0TI, T fe /N i KA R A2
R ISR 2 o A P R A I b A S A TR A5 B PRAEE

FERFANRAE T 7 M h i WO £R A PP . BT A TR AR BB, A e Bk
TR s FEZR A VPG AR, SR AR KA T R A UG . B P S (AR = A5 AR HE AT (P 4443Y)
(SE2Ip

4.1.2 SLRIBE
BRAEAS I, SRR R T TA=25 CRIVDp=3.3V. IXEEHGRKZMR, OUH T F i8S .
4.1.3 JLAI 25
R BT, IR TR ARG, OO T P RS S
414 HBHBEE
I8 51 D MO 1) 578 2 P P41
4-1 5l R sk

l—& MCU PIN
CSOpFI

4.1.5 B[ JHIEI B E
BB F 460\ HL I 7 2 0 42 7%
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ERRAR
A 4-2 5l R
MCU PIN
4.1.6 BEET R
B 4-3 Bt R
Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)
VDD o —————— - - - .
T I
\VDD1/2/-- Voltage ! !
Regulator : |
|
|
Output 0 Core circuit
-4 [y - .
W= el fluge (o0 ol
+4.7uF Port Input |l circui !
FDL\ P ;gcwam memory) |
l
TH ! l
Vsst/2/- . =: !
L | |
— " I
VoA VDDA
Vier Analog Peripherals
v > (ADCs
iolm; S— REF+ DACS
u
- V/REF- OPAMPs
— > COMPs)
100 nF + 1UF
s VssA |
TR HPERT g 2 75 - Nrer A #£47ADC FADAC .
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4.1.7 EBIRVEFEN &

B 4-4 HLILIHFEDI BT 5

4.2 X ABUEE

INAE AR L BT W SR A X e KBUEE S IR (R4-1, R4-2, RAJ)TLGMAE, RS FEAIFRA
PEHLERIR . X B R 45 Y RE AR S IV B KRBT, FFANERAEBE 2R T SRR ZhBE PRI A TC iR . S F I TARAE
BRKAALKAT T 2SR AT FEE -

& 4-1 R
ine) Ei:3%) B/ME = INI: L XA
Vbp- Vss A1 =5 A L HE S (L5 Vopa i Vop)® -0.3 4.0 v
Vin FEFE S I i E@ Vss-0.3 Voo + 0.3
|AVbox | AN TR H 5 B2 I ) e 2 - 50 v
| Vssx- Vss | AR B R 5| I 8] () F R 22 - 50
Vesp(Hem) ESD#Hf L i L U (A PR AR ) .4.3.11% 5
1. FiA B EJE(Vob, Vooa) T HL(Vss, Vssa) 5] 106 200G 44 34 2 21 4150 o VRV B A I L R 4 b
2. VinARERS HEOKE, RIS B R4-2,
K 4-2 RN
5 Ei: 3o BRAEO L: XA
lvoo 23V oo/Vopa LR 2R (1.4 FL I (B FL ) @) 200
lyss 253 Vs 28 1 ek FRL IR U HH L)) ) 200
. AEREVORIZ I 51 B i H VE it 12 A
AR REVOR il 51 B (¥ H hL it -12
NRSTHIATTEN B i -5/0
IINJ(PIN)(Z)(3) s .
FA S A R 45

1. FrAREE(Vop, Vooa)MIHL(Vss, Vssa) 3| ATG 2% 4L 2 S S VRS A O BE R R 48 L

2. HVi>Voolth, A NIERFENER; JVin<Vssit, A —NRAVENER. e AR K KME, BESTESHR
4-1,

3. RENEANHR S TSR . 2%543.207,
4. RARKHGR, fVFVoolk K H B 40.1Voo.

£ 4-3 BERHE
#e iR Bl AL
Tsto AT IR Y -40 ~ + 125 C
T BRGERE 125 T
49 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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4.3 THEMH
4.3.1 A TAEHAF

F 4-4 B ITERMS
"e 2 %1 B/ME BoAME B
freLk PN 8 AH B IS 4 22 - 0 64
fecLka P HSAPB LI £ AT 4 - 0 16 MHz
fecLkz P H1 APB 2} £ A 48 - 0 32
Vb FrRUE AR - 1.8 36 \Y/
VbpA AR 7 TAE L WA EVop® A H 1.8 3.6 Y,
Ta PR8I P IR A2 7) -40 105 C
T Sy iy 3 RS IRAT -40 125 C
1. EUUEFIAEFE B IR A Voo M Vopafih i, 7F_FERNE R EAERIE], VooflIVopaZ 8 £ A 300mVEIZH
4.3.2 b E AN B TEREG
TRV S ECERIER4-45) B IR IR
R 4-5 BB H R TAE KA
Fias] e 214 xAF B/ME BKE By
Vop_ b FHid # FEL YR L O 2 Voo 20 ©
tvop ps/V
Voo B R FHL Y5 HA s M Voo % 210 80 ©
4.3.3 WHERE AL B IR B HURE
TRAEH IS EGE IR IE R 4-45) B ARSI S FIVop it HL HLE R RS H .
F 4-6 WIRE AL HEIRIE B HUR
”e BH &4 B/ME SR BAE -4
PVDO _rising 2.1 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 Vv
PVD1._rising 2.25 2.3 2.35 Vv
PVD1_falling 2.15 2.2 2.25 Vv
PVD2_rising 2.4 2.45 2.5 Vv
PVD2_falling 2.3 2.35 2.4 v
y TR B Ko e | PVD3_rising 2.55 2.6 2.65 Vv
PVD T 3 PVD3_falling 2.45 25 2.55 Vv
PVD4_rising 2.7 2.75 2.8 \%
PVD4_falling 2.6 2.65 2.7 \%
PVD5_rising 2.85 2.9 2.95 Vv
PVD5_falling 2.75 2.8 2.85 Vv
PVD6_rising 2.95 3 3.05 \%
PVD6_falling 2.85 2.9 2.95 Vv
Vevonyst® | PVDIR# - 100 mvV
v PORO 1.6 1.64 1.68 Vv
BOR VDD L Hi/ i PDRO 1.58 1.62 1.66 v
50 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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BERER
#we ¥ %4 B/ME HRIE BAHE By
LR POR1 2.05 2.1 2.15 Y
PDR1 1.95 2 2.05 V
POR2 2.25 2.3 2.35 V
PDR2 2.15 2.2 2.25 V
POR3 2.55 2.6 2.65 V
PDR3 2.45 25 2.55 V
POR4 2.85 2.9 2.95 V
PDR4 2.75 2.8 2.85 V
Trstrempo® | & A7 RFEEI [A] - 0.15 ms
1. HWIHERIE, AEEFH L.
434 HESEZHE
TR H IS EUE AR IER A4 B AR S AVt i HLE I RS H
R4THNESEHE
paas) BH % B/ME HRUE B By
VREFINT WESEHE -40 'C <Ta<+105 C 1.164 1.20 1.236 \Y,
M N E S IR R,
TS_vrefint(l) ADCII R RE il - - 5.1 100 us

L IR A B 1% e R A 51
2. WBHRE, RIEE Pl
4.3.5 e e AR

HITHAE R Z M S B E R ML AR, RUESHMEA RO TEBRE. HERE. Vo5 mfEk. /&
ML E . AR VORI B e d A . AR 7 FEA7 it o Hh AU A7 B DS AT AR 4

HL SRR O R VR, i L4

AR M A AT U R RTE R A, R AT — BRI .
435.1 B KERHEE

gz i 48 4 T R 31 SR A

B A MVOT I TR, FHERE SR L
B A MR T RS, BRARRE S .

W TR A Vi I 5V T R 47 5 DU (0~32MHZ I O/ 45 F 1, 32~64MHZIN 9 1%
R

B RS TEIhEE R (s XNSELATE R BRI R LI TR E).
B YFFEAMERT: feoika = froik/4s Troike = facik/2.
RA-8FRA-QF LIS, R RA-45)H B BIE L N A Vopfit H H A

VB Vss(TC 71 %X) «
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R 4-8 BATHT KIS s #E, SR AL BB EINAE P84T

HAEO
#s e 20 A freik . BAr
VDD=3.3V, Ta=105C
PR &N, ffRERT 64MHz 6.0
1@ BT F | AANK 32MHz 38 A
AL R L I P ERIHE, SEE T 64MHz 4.0
HHMK 32MHz 25
1 HZEATHEERIE, AEEF R,
2. WEBAFERA8M, Hfhcik > 8MHzIT i GEPLL .
R 4-9 EEARARSN T I 38 2Y B IR VE #6
1)
2 s S fucrk RAES Hpr
Vop=3.3V, TA=105TC
HERETE, (ERERTA 64MHz 4.2
os® AR T LiN7a 32MHz 25 A
MIENIR | pyspmbl, CHpFG 64MHz 2.2
AR 32MHz 16

1 BEEEPAEE AR, ATEEP Pl

2. HNIRETERNBM,  Mfucik > BMHzET i BEPLL.

4.3.5.2 BRI B RIE#E

MCUAL T N ik %1

B TERIVOG] AL TR, FHEREI— AT E—VopsliVss(Ef13K).
B AR T ORPARES, BRARAE UL o

B ARG RS B U5 A B TA] R 82 2 B e s 4T I B R (0~32MHz I O A5 1, 32~64MHzE 1N 45
£5JE 1)

IR FE AV oo fit B LR 2651 138 4-4.

84 TR T A (Bes : XS HUL AAE B BN PR 2R 0 M2 BT ) « 24T 8 NS : freuka=TrcLx/4,
freLko=frcLk/2, fapccLk=fhcik/4 .

R 4-10 BATHT MM B LI FE, BORALEAIB N W B INFE P84T

HREIED
= % f I
s A ol e BEFESE | XAFESE N
o | EERATIE | 64MHz 59 37
oo 8 B3 PYET B 32MHz 33 2.3 mA
1. MAYERAETA=25C. Voo=3.3VI XA,
2. A AN N8M, Hifucik > SMHzIN{FAEPLL.
R 4-11 FERRAESNT By S 2 eI T #E
HAEEFD
= % f R . b
fs H A oL HRFTEMED | REFEIE AL
BRI H . 64MHz 38 20
(3) ST
oo 7 HL PYERES B 32MHz 23 14 mA
1. MAUERLETA=25°C. Vop=3.3VHF R3],
52 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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2. 4ADCH A B <=3 10.2mA(LMSPS) i 71 FRIALTH #E o 76 B R, 1X 38 4 il A (EHF )5 ADC (1% B ADC_CTRL2.0ONAY)
A =38 .

3. WEETEINBM, Mfucik > BMHZIAEREPLL.
4.3.5.3 {RThFEAR A R IRIH#E
RIS T 5 %A
B A RO5 AEAE T AL, JFEREE S — NS HF E-VopEiVss(To 712K) .
A RN TR PTIRES, BRAERE A .
& 4-12 VAR T B S0 2 B R Y 4

HAUED
s e At Vop=33V | Vop=33v| P
Ta=25 C | Ta=105 C
oo stops|[* WL (STOP2) 'R SMEBIGEIN B IFH , RTCIZT, SRAM2{R 30 270)
-STO AL R HL YT , IrAVORSLRYE, MALE T
IR N HIRCHR % #8 FMALE [ T B 1.6M 7.60
HA
1D STANDEY R (STANDBY)| A3 Y BRCIR % # TT ), BT & 11455 150 750
- T AR R FL 3] ' '
{66 PO SRR 5 8 UM V5 [ 140 5 1, L4 a0
RIEHR P s FIRTC % 4] ' '
1. HEZGAINEERIE, AL,
4.3.6 SMERET BhIRRRME
4.3.6.1 FMEER B Bh IR (HSE)
TR PR SECR A AN S AN BRI AT, AT IR A B R A R 4-4 1 R A
R 4-13 FRSNERH P B hREME (Bypass )
we B - Jin B/ME ARG BKME L--Riv
fHsE ext FH P AR s e A5 2R () 1 8 32 MHz
VHseH OSC_IN¥ir N\ 5| i 151 H S L R 0.8 Vo - Vbb
VhseL | OSC_INGIA B I B F HL R Vss - 0.3 Voo v
taise) | OSC_INGE B A i 1] @) 16
ns
(%) OSCIN T8 B R 1 - - 20
f(HSE)
DuCywmse) | =5t - 45 - 55 %
I OSC_INH IR HLI Vss<VIN<VoD - - + HA
1. HBCHRE, AR,
53 /95 [ R AR PR+ 7] Nations Technologies Inc.
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Bl 4-5 A1 H RN SR 3T B

A
v _ -
HSEH 90%
Vige  10%F——— S J
"t
t(rise) > e trpsy) | > tw(Hse) - ™ tw(Hse)
-~ THSE .
I
fHSE_ext OSC_IN
external clock source
o =
4.3.6.2 SRR BH IR (LSE)
TR RIS ORI A S BRI A, PRSI AN H B R R A R 44T 2R A
R 4-14 RS P bt (Bypass =)

i) B A BAME | REME | BKE =Xy
fLsE ext FH 4RI e 4514 0 32.768 1000 KHz
Visen OSC32_IN#i A 51 i L P i J 0.7 Voo - Voo v
Vise OSC32_INHit A\ 5| G H~F HL Vss - 200 mV
tw(Lse) 0SC32_ INFE A B ] @) 450 - -

ns
&
t - 0SC32_IN_EFFER T R fr i 1) @ - - 50
f(LSE)
DuCyusey | HiZlb 30 - 70 %
I OSC32_INfiy A\ FLif Vss< ViN < Vbp - - + nA
1. HBHRE, AEAEFFIER,
54 /95 R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
H1%: +86-755-86309900 {5 F: +86-755-86169100
WE#: info@nationstech.com HR%w: 518057



Nation &

www.nationstech.com
ERRAR

Bl 4-6 SRR SR KIS B

ViseH  90%

Vig  10%pm--mmeees - J

trLsey =1 > tr1sE) « >itw(LsE) - > tw(LsE)

-~ _
TLSE

I
f
external clock source LSE_ext OSC32—I N

Hgligigh ”

A58 — A i A B B T R 2% AR ) TR S R S o
eI A B I Bl (HSE) AT A T —N4~32MHz (1 A4 /B BB IR S A I IR 5 4 7 2 . AR i i 045 R 2
BTN R PE I M RAN T AsF, IE SR SR PSS B M AE R o FER A, 1 IR A G A A 2
ST et R AR A 0 5L, LA/ HE R SRR B I AR E I TR] . A 5% BRI IR A O VE S B (R .
o KREERE), W WARRIM A . (X BB 0 S R IEIR AR AR BA 18 UL O AR

% 4-15 HSE 4~32MHz % B4 0@

w5 SH & B/ME | BE | BXE L:<F VA
foscn | R AIIH 4 8 32 MHz
Re S AL RE 160 - KQ
Vop = 3.3V, Vin= V.
i2 HSEIX ) i o 30 pF i %; % - 15 - mA
Om PR e 15 5 JA 3 - 10 mA/V
tsumsey® | JE B TE] (BM 1) VoA FE [ 3 ms

1 UEIRES IR IES Bt S R B B RS I R 25 Y
2. HBHRIE, AEL PR

3. tsumsey e BN TA], S MERPFEREHSETT 465, B 215 BIFEE II8MHZYR X BUN [A] o 3N HUE A AL — MR IR it K1
Pras EIEATE], e AE D A A 3 R A Rl T AP RUK
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B 4-7 {1 8MHz gh 1 SRS A

Resonator with
integrated capacitor

o 1(2)

—_——— OSC_IN fise
, 0 —{>—
| 8 MHz % Re Gain

=
I |  Resonstor control
cL®? Rex® OSC_OuUT

1. Rexr#d @ ARIREE . SR NRSIE 615

2. WFCuMCre, AL EN AL, FEFAFEERNSAIGERSS . BHCuMCLEEGMRANSEH. Sk
T MR A S BENCLURCLI B BG4 . EFECUMICLE, N3EREPCBRIMCUS| T B .

A8 F — AN R AR M B VIR B8 7 AR (RS S SR BT b
R MR Bl (LSE) i) BAAE F — 1> 32.768KHz 1) i A4 /P B R 2 A4 I iR 2 28 72 AR o AR HR T2 A B2
BT RA-16 A H I LRSS AR A, I SR AR VAR R B A R AERL A, I IRAS A AR AR
R AT BEHbEE TR A 1 5 A, AR/ N 2k RN S B AR E I TH) o A7 % R R I IR A8 I VR A S 5 (%
B KRS, WHEWMAENAT . (X ESER0M S AR S IRES wi oA T8 5 Ui i) S IR i R)
VEE: X FCuFlCL, X EH AN B 7, HPEEFF G ZR T da 2 iR Ay . W FECufIC LA
HAZH.  da ks R i LIC U RIC L BB 172 545 H) 71 36 L 28 9 240
TIFHHEBCLA F(i1%: CL=CuL %xCl2/ (Ci1+ CL2) + Cstrayr H ' Cotray 2 5/ 71 25 FIPCB i 2P CB A F 1
2,
fian: LR 7 — R A CL=6pF IR A I H Csray=2pF, N|CL1=C.=8pF.

R 4-16 LSE 1% 28 Hr 1k (fLse=32.768kHz) WDRAE)

Ziinc Z2H M B/ME LRI BAHE By
Rr SRR - 5 - MQ
gm IR AP T - 15 - HA/V

tsuese® | BB [A] Vo Fa g 1 - 2 - s

1. EHEHRIE, AEAFEF IR,

2. SRR I R

3. tsuwse R BN IE], R ANERKAERELSET 4l &, B2 E 1)32.768KHZHR % X B IR 8] o IXANEUE 2 1E — AN b Ak 1
MU PRAS EI AR, e mT AR D A I R AR ) T AR A AR

4,  ESHLSERAREMIER .

5. NTRIEAAR TAERGEE, S TIER, AHSRE A ZERE: .
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[ 4-8 {3 FH 32.768KHz & Ak ff) gL 7 57 A

MCU
Low-power
Control Amp
Re
VWA
IN ' ' out
L L
{0t
Xtal B
CLl CLZ

|
]

4.3.7 PRI SRR
NG RS HOE AL PR B IR A AT S R A AR SR I B AT F
4.3.7.1 ZENE(MSI)RCHRG %

K 4-17 MSI RG24

ks ! %1 BME | REE | BAHE | B
Range 0 - 100 - KHz
Range 1 B 200 - KHz
Rarge 2 ) RAER I MSI %, 75 Vo= |—— 400 || KK
fmsi Range 3 3.3V il Taz= 27 T M52 - 800 - KHz
Range 4 - 1 - MHz
Range 5 N 5 . MHz
Range 6 3.96™ 4@ 210 | MHz
= i H%@4M ) .
Arewp (Mst) @ | MS! 5 BB Thm 008 T +1.2%@100k %
R Ta= -40 to 105 T - 2%@4M . %
) ° +3%@100k 0
Avop(MSI) @ |v|§| %}&fi%ﬁiﬁzf:ﬁi % Range 0, V=1.8Vpp & 3.6V - 05/-15 - %
#id Voo (2% 3V) Range 6, V= 1.8Vop % 3.6V ] 05/-5 - %
Range 0 /100k - 20 . us
Range 1 /200k - 12 - s
Range 2 /400k - 8 i us
tsu(MSN® | MSI Jig a1 Range 3 /800K - 6 } s
Range 4 /1M - 10 i us
Range 5 /2M - 7 j us
Range 6 /4M - 6 j us
Range 0 /100k - 1.0 - uA
Range 1 /200k - 12 - uA
Range 2 /400k - 1.8 - UA
Ioo(MSI) @ MSI #R % 25 ThE Range 3 /800k - 3.2 - uA
Range 4 /1M - 6 i UA
Range 5 /2M - 9 _ UA
Range 6 /4M - 16 j UA

1. VDD=3.3V,TA=-40~105C, BRIERH VL.
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2. XM 22 T B R IR v A R I O 22

3. HIEHRIE, AFEA IR

4. 2itReflow/s ik S 1EERS, I IR L) 592.0%.
4372 EﬁWﬁB(HSI)RCﬁEE%

# 4-18 HSI IR #4510

www.nationstech.com

w5 B4 %M BAME | HBUE | BRE | B
fhsi P Vop=3.3V, Ta=25C, K5 15.840) 16® 16.16® MHz
Vpp=3.3V, Ta =-40~105C,
MeERL Y 24 -2.5 - 2.5
e g Vpp=3.3V, Ta=-10~85TC,
ACC HSIHRY gy 13 . R 1.5 - (4) 0
Hsl PRZ 2R IR FE e g 15 1.0 b
Vpp=3.3V, TA=0~70C
N ' -1.24 - 7@
R VRS 12 0.7
tsumsy | HSIHR 2% E ZhiNHA] - 5.0 us
- 800 1000
lopsy | HSHR #5 Di#E - HA

- 135@ 1604

1. Vop=3.3V, Ta=-40~105C, BKRIERFHIHH.
2. HWIHRIE, AR,
3. 1 Reflow/GAHR SAFFEER, AFERIE L J+1.6%.
4. EHTFMURFRR USRS
5 @HTFRRZ AT
4.3.7.3 {REME(LS)RCIRG #+
£ 4-19 LS| G245 MO
i K F-Jis B/ME HAEME | B L ¥0A
25 Cf1fE, Voo =3.3V 38 40 42 KHz
fisi@ | FH AR Voo =18V 1036V,
A= 40 - 105 C 30 40 60 KHz
tsuwsn® | LSRG #5 3 Sl [a] 40 80 us
looasn® | LSRR 28 Th¥E 0.12 - pA

1. Vop=33V, Ta=-40~105C, FRIEH:HIULE.

2. HBHRIE, AEE PR

4.3.8 MARThFEAE M R FR) I A

FRA4-2051) i MR I 8] 5 £ —NBMHZKIHSI RCHR %7 s 1 MBI Bl A5 21 o R IR 50 FH A0 P b 544K =24 T )
AR T E -

B STOP2&{STANDBY#ix: W} #PFERCIE %
B SLEEPHEEC: st N AR AR QA BT 56 FH () i

JITAT (I 18] A2 A5 A5

b i AN L F R A 5 R 4-4 R 2 I RAR 21
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EREIR
R 4-20 MK ThAEAR ML B R]

s S BRIE E:<X 74
twusLeep(d) M SLEEPA 2 1 ik 10 HCLK®
twusLeer® M Low-Power SLEEP i 2 M fig 10 HCLK®
twuLPRUN( M Low-Power RUN = i i 55 us®
twusTop2(® MSTOP 245 = 1 it 12

us@
twusTpeY(®) MSTANDB Y A& 2 e g 50
1. MR RO AR EE S T AR 2 P R O — &R S
2. MSI=AMHZIN FRAFERIN ] o G RMSIE AR r, Wt i I ) 2 358 1«
4.3.9 PLLAS
RA-215 | H IS E AT F A B IR R AL B H S 7 & R 4-4 1) 25 A 45 21
* 4-21 PLL %t
&
z 7
G U BME | nmE | mokme | P
; PLL PFD#i B £ 4 8 32 MHz
T L A B st 40 50 60 %
foLour | PLL % Hi i@ 32 - 64 MHz
tock | PLL Ready F&7~{5 5t i [ - 150 us
Jitter | RMS cycle-to-cycle jitter @64MHz(1) 6 0
Ipll Operating Current of PLL @64MHz VVCO frequency. O 448 uA
1. HZGEATHESRLE, AL R,
2. WEERMHIEFPEE RS, AR EPLLE NI PSR A 5o outhb T RFTEREIA .
3. HEIFERIE, ATEEFEFER.
4.3.10 Code FLASHFE B4t
FRAEFE UL, PR E S HUEETA = -40~105°C 13 3 .
R 4-22 (NFEHFH# (Code) Fetk
e e 21 %M B/AMEO | BEEO | HAEO| B
tprog | 32fLAIZFENT (] Ta=-40~105 C - 100 us
terasE ﬁ(ZK?iﬁ)}%ﬁ%Hj— I‘ETJ Ta=-40~105 C 2 20 ms
tve B PR BRI ] Ta=-40~105 C - 100 ms
FEAR I, fucLk = 64MHz,
IANEEAS F 1], Voo = 3.3V ; ; 342 mA
R, frck = 64MHz, ) 6.5
Iop A HE LR Vop = 3.3V ) mA
B, fuek = 64MHz, ) 45
Vpp = 3.3V ' mA
P/ 14552, Vob = 3.3~3.6V - 0.035
Vprog | gfEHLE 18 - 3.6 Y,

1 WS RIE, AEAP .

R AR 43 FBR 42 7] Nations Technologies Inc.
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BERRAK
% 4-23 NIFFFfER (Code) HAAEHERIEHIR
s 28 % w/MEO Bhr
Nenp B BERE) | Ta=-40~105T(REAT) 100 Kcycle
10 keycle® at TA=85<T 30
tReT B R IIR 10 keycle® at Ta = 105<C 20 Years
10 keycle® at Ta=125<T 10
1. BHZEAIEE SRR, A=k,
2. {EEANEFEVEE TR
4.3.11 Data FLASHZ & 284518
BrARER BB, I RS BURETA = -40~85C1E 8. A= 15{iE ] T'N32L406RDL6%! = .
R 4-24 NS (Data) Fetk
e ] %1 RMEOD | BBEO | RREO| B
ByteZm FE i [H] Ta=-40~85 C B 100 150 us
prog TR [A] Ta=-40~85 C B 1.0 2.5 ms
Sector(4K T 45 VB I i) Ta=-40~85 C 2.8 8 ms
terase | Block(32 K7 )RR IR [A] Ta=-40~85 C 2.8 8 ms
Block(64 K==-7)#ERi i 7] Ta=-40~85 C 2.8 8 ms
tve Chip#B a] Ta=-40~85 C 5 14 ms
MR, Voo = 3.3V - 2.2 6.0 mA
3, Voo = 3.3V 1.2 5.0 mA
IR (4K) Vop = 3.3V 1.3 5.0 A
oo e 7 PR DD m
BB (8 Vop =3.3V 1.0 5.0 mA
DEEP SLEEP#=, Vop=3.3V 0.3 35 nA
STANDBY#:=, Voo = 3.3V 8.0 50 nA
Vprog | dmfEri)E 1.8 - 3.6 \Y;
L HBHRE, A4 R,
® 4-25 NFETEMESS (Data) HarFEdRFAALIR
e ] - iz B/ME® Hhr
Neno Al BEIRE) Ta = -40~85 T(E 4% N6) 100 Kcycle
tReT R ARAE AR Ta=85<T 20 Years

1. HZEEMEERRIE, AEAFEFIEL.
4.3.12 45T B KAE (A BURE)
FET SA R MIRESD, LUY, RS I 79, ot F AT SR Bk A vk 5 £ Pl A A e 7 T 1

PERE
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EIREIAN

i L L (ESD)

i EEL T FEL (— A I (R Bk b 88 5 TR B — R0 5 — A A7 (0 Bk ) e n 380 B A A b IR BT 51 B b, VNS R 1
HLYE S IEL (3x (n+1) DS A% ARMAFF A MIL-STD-883K Method 3015.9/ ESDA/JEDEC JS -002-2018%5
i

# 4-26 ESD #xf A E
&5 e 21 %AF RA | BRAHEO L:<¥ VA
) N Ta=+25 <T,
Vesoen) | {5 LR (A PRBUR) £ MIL-STD-883K Method 3015.9 2 4000
\Y;
Ta=+25 T,
Vesoweom | L LT (78 HL L4 ) ?«?%ESDA/JEDEC 35 -002-2018 I 1000
1. A SERE, AP IR,
AT VSRR, T B L3 T2 T AN RS A B K
B ARG, RO IR AR .
B RN R ARG E VOS] BB EN
X AR 54 JEDECTSESE A L IR AR s
R 4-27 SR
w5 e 20 % A
TaL = +85 T, & IEDECTSE
LU AR I 2RA
TaA® = +25 T, #F4IEDECT8E

1. &M TFRREFRR LG RiA

2. EHTFMCZETIRA

4.3.13 1/O%g O 5§t

S RN R

RARRE I BEET, TR0 0B HUR IR A-A 10 S I BT ). AT (RO 1 52 A CMOSFITTL.
F 4-28 1/0 FSfetk:

ine) 28 i R/AME fumifE | RKE | sy
Vi LN IR SN A " Vss - 0.8
— TTLS
ViH LIPS =R 2 - Vb v
ViL HWACHP R - Vss - 0.35VoD
— CMOS H
ViH I e S L 0.65Vbp - Vb
Vhys it 5 R ik A s F R AR i (D ©) - 0.1 -
. . o Vpop=3.3V/2.5V 0.2 - - \%
Vhys it 435 R A 8 H AR i () ©)
Vop=1.8V 0.1 Vop -
; Vbp = Maximum
A\ S E 975 (2) Y i -
lig i L Vpap = 084 Veap = VD ! *1 HA
Vop=0, Vpeap =3.63V
likg fail-safe WA RO % -1 - +1 pA
VDD <Vpap
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BERREAK
7 ¥ &4 B/ Ma g | BKE | A
Vop = 3.3V, Vin = Vss 90 - 170(190()
Reu §5 BRI SERAE® Vpp =25V, Vin = Vss 95 - 310
Vpp = 1.8V, Vin = Vss 135 - 500
Vop = 3.3V, Vin = Vop 75(90) - 235(200) Ko
Rep EERE A 2RI Vb = 2.5V, Vin = Vpp 85 - 315
Voo = 1.8V, Vin = Vpp 120 - 495
Cio 1/O5| A L7 - - 5 - pF
1. R AT T R IR . LR A VA SE SRARIE,  ANTEZE P ok
2. QRAEARAR T R R AR, U PR IR T e e T O
3. A krfail-safefJGPIOEEPD14, PD15. PAll, PA12. PA4. PB2
4. bFRCFITR B EBH A2 AN AT TR PMOS/NMOS 53
5. &M TFRRAFRR LS RRA
6. EHTFHRZATARA
7. IEHTFRR BFRR BAS A

BT 11O 1 #8 2CMOSHITTLAHEA (A TR ICE), ENIREES R T 240™ 4 FCMOS T. 2B TTLS 4L
® X TV
- Voo & A T[1.8V~3.08V];: i FHHCMOSHFFHH A S TTL.
W Vop e/ T[3.08V~3.60V]; ff FITTLARE:H A CMOS.
® KTV
W R Vope T [1.8V~2.28V]; {FHTTLEEEM S CMOS.
W R Vopse /T [2.28V~3.60V]; 1 HCMOSHHPEEEETTL.
700 HH IR B R

GPIOGE FH 4t N /4 Hi sty 1) i] AT I 5 H 22 38 +-12mA LI . 7EF LA, 11O 5 IR 50 06 2 AR DK 5
LI ANEE S 4. 275 PP HY 0 48 0] B R -

R

BRAERR R0, $24-30%1) H S50 4l FH P85 8 B AV oo fit B HEL I 154 K A-4 & F NS5 3. BTG 191105
I #8E HeACMOSHITTLH .

£ 4-29 10 Hr IEEhER S Reit:

. lon®, oL@, lon®, loL®, lon®, loL®, .
Driveclass |\, “33v Vpp=3.3V Vpp=2.5V Voo=2.5V | Voo=18V | Voo=18v | TR
2 2 2 15 15 12 12 mA

4 2 2 3 3 25 25 mA

8 8 8 7 7 5 5 mA

12 12 12 11 11 75 75 mA

1 Wt RiE, AR P,

F 4-30 FrHH B ERRE
ikl U i RME VS
Vop =33V, Ves 04
VoL® G HL R 1o.®= 2mA, 4mA, 8mA, and 12mA . v
Vop=25V, Vss 0.4
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ERRK
lo.®=1.5mA,3mA, 7mA, and 11mA
IOL(3)=1.2mA,V2D.;r;A1,. 85¥,’A, and 7.5mA Vs 0.2* Voo
lo®)= 2mAV4D1Ian,_A3:;r?1/A and -12mA 2.4 Voo
Vor® i 7P lon®= -1.5mA\,/I-D?I?r;:,.?7\r/n’A, and -11mA 2 Voo
lon®= -1.2mA,\-/2D.IZ'>r:1i.,8-!\S/n’1A, and -75mA | 087 Voo Voo

Lo BRI I oA AR 24 A Fe 4-2 70 4 HH I A XS B K BIUEAEL (RIS Lo PRSI (B A7 /O AIAN 2l IA) AN el i v o
2. U A LA oA UG 2 AT 2242 4 HE RO 0T R KU (B, [N Lo fRLE AT (BT A 1O BRI 2 i B AN e 1 Tvoo o
3. SKBRIXBhAE ) W AK4-29.

N AT R

i N AN R S URF IR PR 2 SCRIEUELAE P 4-91

A3 . BRARRFA U],

F4-315 K S HOR S BRI AN f e R 6 R 4-4 0 5 R AR 31

R 4-31 NG AT ARV
CRIOX DS VI | % bt BOME | Ok | R
CL = 5pF, Voo = 3.3V - 64
Frnax(o)out ISP D) CL = 5pF, Voo = 2.5V - 50 MHz
CL = 5pF, Voo = 1.8V ; 30
"~ CL =5pF, Voo = 3.3V - 3.66
00 taojout it CL = 5pF, Voo = 2.5V - 4.72 ns
(2mA) (A to pad) CL = 5pF, Voo = 1.8V - 712
CL =50fF, Vob = 2.97V,
. i N SE R Voop = 0.81V ) 19 N
oy (pad to Y) Input characteristics at 1.8V ' s
and 2.5V are derated
CL = 10pF, Voo = 3.3V 64
fmalx(IO)out Eﬁﬁim%(z) CL= 10pF, Vpp = 2.5V - 60 MHz
CL = 10pF, Vop = 1.8V 40
N CL = 10pF, Vop = 3.3V 3.5
10 tiopout it CL = 10pF, Voo = 2.5V - 45
(4mA) (A o pad) Cv = 10pF, Vop = 1.8V 6.74
CL =50fF, Vop = 2.97V, ns
. B N FERS Voop = 0.81V i 12
(1oyin (pad to Y) Input characteristics at 1.8V :
and 2.5V are derated
CL = 20pF, Voo = 3.3V 64
fmax(IO)out %ﬁiﬁ%@) CL= ZODF, Vpp = 2.5V - 50 MHz
CL = 20pF, Voo = 1.8V 30
A~ CL = 20pF, Vop = 3.3V 3.42
01 taopou iy tH LY CL= ZOSF, Voo = 2.5V - 473
(8mA) (A o pad) CL = 20pF, Voo = 1.8V 6.53
CL =50fF, Vop = 2.97V, ns
tuoyin B N ZERS VoD = _0.8_1V i 12
(pad to YY) Input characteristics at 1.8V
and 2.5V are derated
11 fmax(lo)oul H%j(b"ﬁ%(z) CL= 30pF, Vop = 3.3V - 64 MHz
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ERREAK
GPIOX DSDSYILOl | g ¥ F4t BME | BoE | BAr
(12mA) CL = 30pF, Vop = 2.5V - 50
CL = 30pF, Vop = 1.8V - 30
Cv = 30pF, Vop = 3.3V ; 3.34
i HH ZiE S
tuopu fiﬁ%aﬁ;f) CL = 3pF, Voo = 2.5V - 4.26
CL =3pF, Vbpo = 1.8V - 6.34 ns
CL = 50fF, Voo = 2.97V,
. S N SERS Voop = 0.81V i 12
(oin (pad to ) Input characteristics at 1.8V '
and 2.5V are derated

1. /O FBKZN A 77 7T BLis i GPIOX_DS.DSy[1:0]fic & » £ WN32L40xFH ' Tt oA S GP10% 1 B 5 Bt /7 e & 75 4725 (1 15
.

2. BORBURAEEA-9E Lo
Bl 4-9 By N\ A SZ AR B
90% 10%
I I

EXTERNAL OUTPUT on

CL
tri0yout traojout | |
| | ! |
I o
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”
4.3.14 NRST 5| B o

NRST 5| I AR AL LR P, Reu(Z: W384-28). BRARFFAIUEHT, R4-3251H M SHUR i MR LA gt
B ISR RA-A A A5 2.

 4-32 NRST 3| st
w5 ZH %4 B/ME HRIUE BAE | B
Vop=3.3V Vss - 0.8
ViLnrsny® NRSTHi A& - B
Vop=18V Vss 0.3* Vpp Vv
N Vop=3.3V 2 - Vb
Vinnesn® | NRSTHi &1 P B
Vob=18V 0.7* VVbp Vobp
o B Vop =33V 200 - - mv
Vhys(NRST) NRST it 25 ik i 38 iy
Vop=18V 0.1* Vpp - - \Y
Reu 55 E RS @ Vop=3.3V 30 50 70 KQ
Venrsm® NRST4y N\ JEH bk it - - - 100 ns
Virrs® | NRSTHi A JETE S ki - 300 - - ns
1. HBTHRIE, AEAEFAFIER,
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EIREIAN

2. ERHPHEET AR E P A B A PR FIPMOSSE . X ANPMON/NMOS T 54 ) B FEAR 7N (4 15 10%)

& 4-10 B NRST 51 RS
VDD
External reset circuit® Reu
_____ NRST® S
[ - O [lb Filter nternal rese

1 ERILEA T Bk .

2. FPLGURENRST 5] B AT AE S 16 T 264-32 1 51 TRV iLovrsm LA R 5 75 MIMCUAS BE A5 52 £

4.3.15 TIMZE RS AE [ ) S Re it

F4-33, F4-34, FRA-355|H NS EHBTHRIE .

AR NG Z A Thae s (G LeB. N R . AN B, PWME ) AR IETEE, S 017,
 4-33 TIM1/8 44

N

w5 S *AF B/ ME BXE L:<Viv
N 1 - t
tesrivy 5 I B840 B4 1] —
fTIMCLK= 64MHz 15.625 - ns
, N 0 f 12 MHz
fexr CH1% CHA) & N 4 E i T
leMCLK: 64MHz 0 32 MHz
Restim TE I 28 HER - 16 bits
¢ MARPE T NSRS BIES, 1647 TR b 1 65536 trimeLk
COUNTER = 34 —
fi} friveLk = 64MHz 0.015625 1024 us
. - 65536x65536 t
tmax_count B AT BERITTEL TIMeLK
frimeLk = 64MHz - 67.109 S

& 4-34 TIM2/3/4/5/6/7/9 #5t:

ines ZH %4 B/ME >IN Hhr
. o e - 1 - t
tres(rim) € INF 2843 5 sk ) - PTVIVE T TIMCLK
TIMCLK = . - ns
N - 0 f 12 MHz
fexr  [CHLECHAL I B 4M I B ik f oy : TIMlch -
TIMCLK = z
Restim SE I 28 HER - _ 16 bits
teouNTER Lk T WIS BRI, 1647 B AR - 1 65536 triMeLk
A frimeLk = 32MHz 0.03125 2048 us
o - - 65536x65536 t
tmax_counT I oG R ; P 34215 TIMCLK
TIMCLK = z - . S
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ERREAK
% 4-35 LPTIMER %544
®e e 211 *AF B/ME BKRE L:<¥ V2
. o - 1 t
tres(LPTIM) T I 2% 70 FE I [ LPTIMCLR
fLPTIMCLK = 16MHz 62.5 ns
N - 0 16 MHz
fext IN2FIOUT [ 22 B 8% A/157 i) 4o 43 2
fLPTIMCLK = 16MHz 0 16 MHz
ResLpTiM RENE T - 16 bits
t ML T WESE B, 1647 tH A B b - 1 65536 tLpTiMeLK
COUNTER = Hﬁ
i flemiveLr = 16MHz 0.0625 4096 i
- - 65536x65536 | t
tmax count (BRI RERITHERL LPTIVIeLE
fLetimcLk = 16MHz 268.435 S
R 4-36 IWDG B AFH/MIEE LR (LSI = 40kHz)
1) . [@) .
W44 | IWDG_PREDIV.PD[2:0] B/ME IWDG;FBELV.REL[ll.O] RAE IWD:GO_XIT:'E:IEV.REL[ll.O] g
14 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
132 011 0.8 3276.8 ms
164 100 1.6 6553.6
/1128 101 3.2 13107.2
1256 11x 6.4 26214.4
1. BEEHRE, REA R,
+ 4-37 WWDG B KFE/MIEEARTE (APBL1PCLKL = 16MHz)
(&) -01 = &) 01 =
Hi4ME | WWDG_CFG TIMERB[2:0] B/ MEOWWDG_CFG.W[13:0] BAEOWWDG_CFG.W[13:0] W
OX3F OX3FFF
Jil 00 0.256 16.38
12 01 0.512 32.77
ms
/3 10 1.024 65.54
14 11 2.048 7131.07

1 W RIE, AR .
4.3.16 IPCE:O%e
BRI LR, 324-38% IS HUR IR, froLka BIZE IV oo ik HEL LB 175 R 4-4 1) S5 A B 15 5

N32L40x7= i ) 12CHz 5 A brvEIRCIBAE VMY, (EA W F IR : SDAFISCLA & “E IR 51, HEcE N
Trimfr e, 725 AV 2 [H FIPMOSHE # < 1, (BAISRIELE

1PCHz MRS T34-38, A Kb Nt & H Dh g 5| JI(SDARISCL) 1R IR, S 1.
% 4-38 1°C BN
PR HEER 0 PoE+-ER OO
3 %
Gl B YRS o ok | mh | A | TE
fscL 12C O HiR 0.0 100 0 400 0 1000 KHz
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BERER
FRERROO Bl RO PR RROP
%5 ¥ i
FYNIE S B x| mh | mA | O
thsTa) FF 4 25 A PRI (1] 4.0 - 0.6 - 0.26 - us
tw(scLy) SCL K g H B 7] 4.7 - 1.3 - 0.5 - us
tw(scLH) SCL I b vy I ] 4.0 - 0.6 - 0.26 - us
tusTa) IR 2 S ) 47 - 0.6 - 0.26 - us
thispa) SDA R R FF I (7] - 34 - 0.9 - 0.4 us
tsuspa SDA 7 57 i ] 250.0 - 100 - 50 - ns
i((zz:’ SDA 1 SCL _F- 7+ il - 1000 | 20+0.1Cb 300 - 120 ns
ttff((zit‘)) SDA 11 SCL T [ ji] - 300 20+0.1Cb 300 - 120 ns
tsu(sTo) {5 1 25 A ST 1) 4.0 - 0.6 - 0.26 - us
11 B I AR 2 R
tw : N N 4.7 - 1. - . -
(STO:STA) ) 3 0.5 us
Cb AR A - 400 - 400 - 100 pf
tv(sDA) B AT R 7] - 3.45 - 0.9 - 0.45 us
tv (ACK) B R TR - 3.45 - 0.9 - 0.45 us

1. HBHRE, AEAEF R,
2. NIEFIFFRHEMRRI2CH R AR, frcki UK T2MHz. NI FMRIERRI2CHI I AR, fecLki b AR F4MHz.
B 4-11 1°C BT HPTE W & H B

vDD VDD

4.7KQ® TKQO
4TKQD

SDA
SCL

1C Bus

100Q®

Repeated start condition

Start conditon (=== /
SDA >
; /

> Start'/condition
—>— - i . NG / < =\_
tispa) COA *+—L5u(sDA) tysoa) Stop/ LsusTAisTO)
t . -l DA .
i it e R condition
O\ A/ \_/_
i ) : t\_ . tsusTo)
W(SCKL) 1(SCK)—P>} it— — ftf(SCK) -—

1. MESEBEECMOSH: 0.3Vopfl0.7Vop.
2. i B BABRAE B T 1 2CH: Ik B
3. HPHMEEGRTSRbRm A4, AU ESRAITHI, FYLEE.

4.3.17 SPI/12S4E O 4544

BrAERR UL, 4-39%1 H FISPIZEURI R 4-4051 i FIPS S BUE I IMRIRIE,  fecLid R ANV ppfit HL FEL R 777
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EIREIAN

B RA-AR AT EAFH o
A A N 2 ThAE 51 B (SPIFINSS . SCLK. MOSI. MISO, 12S[fJWS. CLK. SD)ffHE: v, & W17,
3+ 4-39 SPI 140

Vaa=] S %44 B/ME BAE |BA
fseLk T . 16
5 17 322 MHz
Utescrry SPII B MAR - 16
trscLi) N e
trsoLro SPIRS P - F-FITN RN | k% C=30pF - 3 ns
DuCy(SCK) | SPIMA AN 4H 525 Lt SPIMARE 45 55 %
tounss) @ NSS%E 7. i ] A 4tpcLk - ns
thonss)® NSS{R T[] MR 2tpcLk - ns
(1)
LSS e KA A ERE to | trek*2 | s
W(SCLKL)
SPI1 6.2
tsugmn)® F p—
PI 5 -
By N g ST s (] ns
SPI1 6.3 -
tsu(sn® A
SPI2 3
thovn® ER 5 -
Fm i N AR R 8] ns
thsn® ! M 5.2 -
ta(s0) M@ SR H D ol I ] MAEK, feeLk = 20MHz 0 3tecLk ns
tais(s0) D) By fn tH 22 1] A 2 10 ns
N SPI1 - 20
tvso)® M ([ RE I 2 J5) s .
F i s A R0 [a] ns
o SPI1 - 5
tumoy® FRX (R Z)E)
SPI2 - 4
thso)® M ([ RE I 2 J5) 6.2 -
¥ I =i e PN ns
boao® | DRI R T BRI 2 ) 1 -

1 mBCHRIE, AR .
2. R/AMEFR SN R NRTTRD, SR AE R R ISR AT H s O S RN 1]
3. W/MEFTR KM R ER/NTR], SR RN L B T R A K iR 8]
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CLKPHA=0
NSS input |
p \ / (I
: tunss) 1 te(scLk) R / | th(nss) I I
< — »| L : ; I
I~ T ~\ | |
_ [ l
CLKPOL=0 I : twscLkH) | | : | |
I, tweciky | T
i I | i .
I | 1
[ |
CLKPOL=1 | | ! ¥ ' | |
I taso) | I tyso) I thso) | M Lais(so)
- . SCLK) |
e—> : I le—>, > I_k_t;(SCLK) >
| H | // 5CLY [
MISO output 4< | : MSB out ><j Bit 6~1 out/ LSB out >7
[l
tsusiy ||
>, | ,
f
MOSI input HHHNNZXI I MSBin !’>< Bit6~1ir(/ >< LSBin XZHHHHHHH
I
le thes »l
] '
4-13 SP1 B}y El- AT CLKPHA=1®
CLKPHA=1
NSS input \ /, /
I ToscLk /7 |
I Lunss) 1 e > | m |
| { I | |
CLKPOL=0 | I : |
| | Bwscikr) | | | I |
| I twscky I | | | |
| e | I A I
| [
CLKPOL=1 | / | | W tiseu .
|t I 't dis(SO)
a(SO) : : tvsoL * / th(sgi' ! f(SCLK)
! | / N |
T 7
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tusy |1 thesn
> /
77
vostnes | IIIIIIIINININ. wsein ) mwexin™ X wssin QI

1.

MF SR EAACMOSH F: 0.3Vopf0.7Vop.
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& 4-14 SPI i FrE-FEHERO

NSS input ///

te(scL)

CLKPHA=0 : '
CLKPOL=0 |
| |
I | |
CLKPHA=0 : '
CLKPOL=1 : |
|
CLKPHA=1
CLKPOL=0
|
CLKPHA=1 | trscLk)
CLKPOL=1 ! ¢
1 W(SCLKH) | : | ¢ f(SCLK)
|
MsBin | D< /it6-1in | >< LSB in W
I
I I
/ |
| /4 i
MOSI output MSB out | | it 6~1 out | | LSB out
|

woma TN K7

1. & SEEACMOSHT: 0.3Vopil0.7Vop.
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EREIR
2 4-40 17S 45O
®e S *AF B/ME BRE |8
DUCY(SCK) | j2sif4li 5 25 1, 12S A 2 30 70 %
fouk FH520(32 bit) - 64*Fs(3) T
2G[s AR z
Wy | VPSIERETE R (32 bit) - 64*Fs)
tiowg | I2SIER AR R | % CL = 50pF - 8
o o 1251 5.3 -
tyews) @ WS R[] EX 5
1252 5 -
thows)® WS R[] F 0 -
o 1251 5.5 -
tsu(WS) @ WS@EEH— ]‘ﬂ y\*ﬁﬁ
1252 5 -
‘ N 1251 7 i
thows)® WS R [R] MR
1252 3.6 -
tw @ 312.5 -
D LKA it ] A5, focuk = 16MHz, 5431 48kHz
tweLky® 345 -
12S1 6.5 -
1) Y g
tsu(sp_MmR) FEER 1252 s -
e PN ANl 1251 2.5 -
tsuso_sr)® M
1252 2.5 -
ns
12S1 4.4 -
tnisp_mr (D@ ERUE
1252 5.2 -
Hmtan N AR R 8]
12S1 45 -
thsp_sr)M@ IN 5N
1252 5.2 -
12S1 - 22
tusp_sTyW@ | FHE far H A RO [A] MR IELZR (T RELIFZ JE)
1252 - 22
" X . L 1251 4 -
thsp_sn® Ftan B OR RIS (8] MR AR RELIFZ JE) 1752 2
12S1 - 5.6
twso_vm®@ | it A R TR FRARRELIFZE)
1252 - 45
taso_vm® | FdE AR REI Tr) FRAEF/M LT Z)E) 0.5 -
BT RIE, AEA R F R,
KT fock. BTN, W feck=16MHz, M TrcLk=1/fecLk=125nSs.
EICRFER
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ERRAR
A 4-15 125 BRI e B (ORI P )@
le tecLky :|
| |
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkH) | twelky) : : . thows)
| ' | | [
WS input | |
i \'\ : : I T /// L/ tyso.sm
tsuws) ¢ > | | v(sp_sT) , ! -
} | | -
SD transmit >< Last bit transmit® :MSB transmit >< //Bitn transmit >< tIFaar?;rtr)llitt
tsu(ISD_SR)| thsp_sRr) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< //Bit n receive >< Last bit
receive
1. &g SR BEIECMOSHE: 0.3VopHl0.7Vop.
2. R FATIRARNL R IE A . TR — AN 2 BB XA SRR AL 1 R %
4-16 125 EREET 7 B (CFRE )@
| tecLk) | trcLk) ek
< > He——
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 W
| | |
| tuws) | tweikn) : tweiky | : : thows)
: | I<—>'<—>I | I_|<_>
H | | | |
WS input \1\ | | | // | /
I I 1Tyspvm) 77 | theo v
| | i
‘ —\ 7 I Tastbit
SD transmit >< Last bit transmit®® >< IMSB transmit >< / Bit n transmit >< ast bl
| transmit
, tsu(SDiMd) thso_MRr)
I I £ -
SD receive >< Last bit receive® >< MSB receive >< //Bitn receive >< LaSt.b't
receive
1. WESREBEECMOSHSE: 0.3VopAl0.7Vop.
2. BTN BIEBRARNL R IE I . TR — AT LR XA IR B R &
4.3.18 USBE O 4%
USB (4=id) £2M1 i@ USB-IF A,
F 4-41 USB g Bt
5 K BXE B
tsrarTup® USBIS K 2% /3 shint [a] 1 us
1. HBCHRE, AR,
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BERRAK
7 4-42 USB ELW4e
e BH KM g ® | grm® | B
HNHF
Vop USB L/EHE® 3.0®) 3.6 \Y;
Vo ZN RS | (USBDPFIUSBDM) 0.2
Vem® | ZE 53 AL S V5 £ VDITE 0.8 25 v
Vse® | IR A 13 2.0
fi Y FL P
VoL A K T 1.5KQ RL3.6V®) - 0.3 v
VoH AT HH o v T 15KQ RL1EVss® 2.8 36
1. g s R T 1 & v 2%
2. USBT.{EHEA3.0~3.6V, LIFFAUSB2.04 3 A,
3. N32L40X R F= g5 2. 7V o] LLRIIE IERRUSBINRE, AN A& FEAK2.7-3.0V HL 78 Bl P (¥ B < 1k
4. HHEEEVHEGAE, AREARE R,
5. RUZEFFIUSBIRBHARHI 3K

Bl 4-17 USB I . & XLHURARS B9 L THRI T et o]

Differential data line

Intersection

P b I S
Vss +H ﬂ
SHe PHe
tf tr
# 4-43 £ USB BIS M
e ¥ & e’ | Brm® | B
tr b F s} ] @) CL < 50pF 4 20 ns
tr T B ] @) CL < 50pF 4 20 ns
toim b AT B B[R] T S tr / te 90 1111 %

1 W8 RIE, AR .

2. 10%FN90%H M EHIEE S .

VEAME BiES WUSBHITL S 7E (2.06) -

4.3.19 FEH] 3% R M 4% (CAN)E: O Re it

A Rk N 2 DhRe 51 (CAN_TXFICAN_RX) RFETERS, 2 W17,

4.3.20 12 B3 (ADC) RS H
BRAERE B, 444 B RO 7 43 Fe4-00 2K IO FRHERIE . oL ARV pon il SR 1150
PERE: BRI L NIHAT— Rt
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ERREAK
% 4-44 ADC 5%
Vaa=] 2 %14 B/ME WEME | BXE | B4

Vooa it B i FHANMT S5 R 1.8 - 3.6 \Y
VREF+ IE%%% EEJ_ITS“ 18 - VDDA \Y

fanc ADCH] £ 4% - - 64 MHz

1.8V <Vpp<3.6V, 7> ¥ 2 12bit - - 457
o 1.8V <Vpp<3.6V, 7> ¥ % 10bit - - 5.33
AC) KA R — MHz
1.8V <Vpp<3.6V, 7} # #:8bit - - 6.4
1.8V <Vop<3.6V, 7 # & 6bit - - 8
e O(VSSAE‘ZVREF_

Vain e R VG R @ B2 3 i) B VRer+ \Y
Rapc® SRR 5 H BHL ESUSGRE - - 0.2 KQ
Rapc® SR L BHL (TSR - - 0.5 KQ
Caoc® | PIEBRERFICRER A - 5 - pF
SNDR EL RS - 65 - dBFS

Tea TS Y B[] 82 1/fapc

fanc = 64 MHz(HRH I i) 0.0234 - 9.4
ts® SEREFT
S KA IA] fapc = 64 MHz(12 3@ 1H) 0.0703 - 9.4 ®
. . DSES b 15 - 601.5
TsO R 8 e 5 - e | Mfoc
tstag® | _EHL(E] 6 10 20 us
SRS (R (LSRR |, L : 14~614 CRAE Ts+ BLEIR
(1)(3) /NS 3%
toon o) IrpiL2bit 6.5/8.5/10.5/12.5) Vfanc

1. HWTHRIE, AR,
2. VrerfE W EBEREEIVopa, Vrer-1E T ERZ R Vssao
3. HURERIRER LU SR R 20 22 34N Ufanc

/)

Ramn <

~nl: IAKRANA T

Ts

—R
fapc X Capc X In(2N+2) ~ APC

ERAR(AK)H T IE s KHISMBIAYT, 3 RZ W LI/NT1/4 LSB. HAPN=12(K7R 120 73 #5) .
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EREIR
2 4-45 ADC FHEI RO
B/ INRAE S /N RFERS
LITPN SHER | Rin (kQ) (] F1) S R A LITPN SHER | Rin (kQ) (] F1 L AR A
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
0.1 14 0.1 23
0.2 20 0.2 30
0.5 38 0.5 48
ES BB 12-bit 1 64 (ESUSEEREE] 12-bit 1 77
5 276 5 310
10 543 10 607
20 1082 20 1207
50 2788 50 3144
100 6162 100 8244
0 10 0 17
0.05 11 0.05 18
0.1 13 0.1 20
0.2 17 0.2 25
05 32 0.5 40
L SUSEERIES 10-bit 1 54 (ESUSEEDEE] 10-bit 1 64
5 229 5 257
10 448 10 499
20 888 20 983
50 2223 50 2457
100 4500 100 5001
0 9 0 14
0.05 10 0.05 16
0.1 11 0.1 17
0.2 14 0.2 21
05 26 05 33
SUSERE 8-bit 1 43 (ESUSEEDEES 8-bit 1 52
5 183 5 206
10 358 10 399
20 707 20 783
50 1759 50 1941
100 3523 100 3887
0 8 0 12
0.05 8 0.05 13
0.1 9 0.1 14
0.2 12 0.2 17
05 20 0.5 25
P @ TE 6-bit 1 33 P25 E IE 6-bit 1 40
5 138 5 156
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894
1 BHRE, AR .
2. MAMERFETA=25'C. VDD=3.3VH i35,
75 /95 [ R AR PR+ 7] Nations Technologies Inc.
Hhhk: IR X B AL X E IR 109 5 EREARKE
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% 4-46 ADC HIE—JR IR HITAZ P00

#s e WA %A WA BAEC | B
ET Litrigz® fhcLk = 64 MHz, H3 N
EO 5 36) fapc = 64 MHz, sample Rate = 1.75m SPS, H )
Liads Vopa=3.3V,Ta=25<T LSB
ED W R IRE ERHME ADC JEHEATINE 0.7 -
o Vrer+ = VDDA
EL BB IER%E 0.8 -

ADCH ELUAE FE BB A 2L A RS HE f5 DI R

ADCHS 5 I FIVEN LR I 2R s 75 B0 I0E S E AT AT by OO 0L a0 N ST Ly N s il e, IRUDNIX AR 4 B b PR 53 — A
P N 5] IEAE HEAT L 0oRS B o Rl iUE AT RE 7 2 S TV N R AR AE RSO S| B E, (51 B 5 2 TR B i — A 14 4
HEWE.

TE RN B A A TR 427 245 H I e FIZ e TE Bl Z P9, B S mADCHSFE .«
FEE A VTN 45 RARIE, AFEATH IR,
T RIE, AR,

B 4-18 ADC g

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

[lLSBIDEAL = Vz% or MA%Q%A—,Determined by packauff}

L e e Ll b L Ll it ] .
) The actual conversion endpoint
4094 — line
Synthesis error: the maximum
gt deviation between the actual
conversion curve and the ideal
conversion line

4093 —

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

‘R i i i e

:I/ 1 1] 11

I I . 1 i . ;

/ / Integral linear error: the maximum
oz o8 4 s e 4093 4094 409 4096 EL deviation between the actual

Vssa VbpA conversion curve and the terminal line

y

y

4-19 f§ F ADC B ik &

Sample and hold ADC
converter

(&) (©]
ij AINX Rapc

1 . 11 12bits
VWYY L] VWY | conveter]

l Cparas'nic I l
@ I - I canc”
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1.  AXRan. RaocHICaocHIZE, £ L3444,

2. CparasiticK/RPCB(5 /54 FIPCBA J5 i A1 2¢) S8 8 L 75 42 - (K ZI7pF) 1K [ Cparasiti A B K PR AR5 e (1RE FE
FEPR IR I A2 Yk /Napc

R ADCIEEZE I I A B IEET-0.2V .
PCB#HEX
YR ) 22 R DA 2% IR 1K 4-200% 4% . P IO 10nFIE R AT BN R (&), BTN IZR AT REHbEE T MCU
SR
E 4-20 4LHE BIFEFISE BHIR X2 AR K (Vrer+5 Vooa %)

:| Vopa/VRrer+ Y

[

1uF//10nF == VbpA

] Vssa/Vrer- Y
L L

1. Vrer+MVrer-P 355 VDDAFIVSS A ZEE .

4321 NESEIR (Vrersurr) RS
BRAES AU, RA-ATIISE M T ERAAT RIFMA IR . fucudR FIVopa HEL VR HLE I & 15 21,

R 4-47 Vrersurr R
g 28 *M BME | MEUE | ROKE | B
Vooa AL R Y L IEF R 2.4 - 3.6 \%
V/REFBUF_OUT 225 WL IEF R - 2.048 - \Y
N K H Vooa 1] Vrersur H#E lioad = 0 pA - 600 - HA
tstart™ JE By (] - 1 - - us

1. B EIE, AR .
4.3.22 126 DACHS S
GBI R U, FeA-A81I 5 B I IR & A S IR R FE . fucL 2 IV poa FEL B HE FE T 7551

# 4-48 DAC i
=) ] BME | BAME | &RKE | B AR
Vopa | HEIULHE ALK 2.4 - 3.6 \%
Veers | ZHHE 2.4 - 3.6 V' Vrer AR Z4 /N T Vopa
Vssa | HiiZk 0 - 0 \Y
RL R VPERFT RIS [ S B B 5 - - KQ | DAC_OUTHIVssaZ [A]f 5 /)N 51 2 L BH
77 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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EREIR
ias) ¥ B/ME | RBE | BAME | B basy
CL | fddhE - - 50 pF | DAC_OUTH| I b ¥y 55 KL%
1E TAERE T FIDACHE \ .
| . NS .
oD T (Voo +Vrer) 425 600 u 8. H{E N0x800
oo | TEXIIHER FHODACH ] - A | wHE
JH#E(VopA+VREF+) 5
FUPBEHAMIERN  \sselsB ]
PAC_OUTL DAC OUTH /& : et ON 0| W s
I " g5 T B K DACH %
RN | MR IFR RS 0.2 ) - MV/Rer=3.6V KRBT 12 AL A Bl
DAC_OUTHi v | oxoE0-0xFIC,
DAC OUT SR I 28 O P AR 3 1T ) VREF+ - HVRers=2.4V XN 12 S NBUE
_ DAC_OUTHLJE ) °LsB Ox155~0XEAB.
%j( é%?*%%ﬂ‘ﬂ:ﬁﬁeﬁ#ﬁﬁg - VREF+-0.2
DAC_OUTHiJE i
AR L 1
DNL (PIAMESAIS Z 1R 1) 22 - 4 - LSB | DACHCE Hy12fi
)
AR (IRED 1 Ak A
S5 i A F{E 2 T8
INL Z e, AR 0 Mg s —A - + - LSB DACHL & Fy1247
£ 4095 2 24 1 £ % reE 2l
i)
TRF% iR 2 - +5 - mV | DACH & N12f;
ks | (fUAD(0xB00)AL Fill & E
SR 2 A [ 2 5 - +8 - LSB | 4Vrer+~3.6VI, DACHLE H12f7
=VREF+/2)
AR Ha iR 7 - #.5 - % | DACHLE A12fL
. —— - :
ﬁﬂzjzj‘%ia FEERH e B 25 80 o5 i 4B SKQfE, (e RmE) AT EAN
o 0x800
Fa g i) ]
(R 4 DAC_OUT i CLoan<S0F
tserrung | BIRAMEHLSB B, LA - 5 7 us RLL(;iDD;SIfQ
A AR 2 8] Y 12 A7 % -
NG 4
2 NACES CAARHS i 3] CronoeSOnF
e [I+1LSB) KAEBUNE(L, . . LOAD=TP
LRSS 1E#i DAC_OUT A8tk ik ! MS/s RLoap>5KQ
N AR A B ] (R CLoan < 500F. Rioan> 5KQ
twakeup DACH il %47 2 b ity - 6.5 10 us iﬁwﬁ_ﬁgzﬁ%/J\%\g%}cﬂﬁa{a‘zra—]
CHXEN)
HLEAHI L (% VDDA) i 40
PSRR+ (S B 67 dB No Rioap, CrLoap < 50pF
1. HETHRIE, AEARIER,
78 / 95 [ B AR AR 4345 PR 4y 5] Nations Technologies Inc.
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4323 BEFKE (OPAMP) BSZ2H

ERARRS RG], R4-49MISHOR AL AT & R A-AMISFAF RIABLESE « FucL A ANV opa it B HLUE RS 2]

www.nationstech.com

% 4-49 OPAMP WD
#s B %1 B/ME HRE BAE HAhr
VopA AEEAL L YR PR - 1.8 - 3.6 \Y;
CMIR FLAE R I g A\ YU ] - 0 - VbpA \Y;
VlorrseT NS B R (R R) - - + 35 mV
A VIorrseT NS B R R - - 10 - uUv/<C
lLoaD IR B HLIE - - - 0.5 mA
N S o NI Al ﬁ ; ’ JJ: i
looa e LT : : 15 mA
ADCKAFER [ g
TS OPAMP_VOUT R - 400 - - ns
- - TR 2t
CMMR LR LY - - 84 - dB
PSRR D2 L - - 100 - dB
GBW I 25 TR - - 4 - MHz
SR TR - - 25 - V/us
RLOAD BB - 4 - - KQ
CLOAD e KB - - - 50 pF
CLoap <50 pf,
tsTARTUP JA B B (] EI(;IOI/:)I\DNZ“ ke, - 3 - us
configuration
. g 5 s LD ERE
SP FE gty 2% 2 HL - - 0,
PGA Gain error T YR FEE 25 1R 2 [E>100mV +25 %
PGA Gain =2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ
- v 3% PGA Gain=8
N ot 245 i ’
PGA BW lﬂﬂ”ﬁ HEHIPGATE | o) ad = 50pF, - 05 - MHz
a Rload =4 KQ
PGA Gain = 16,
Cload = 50pF, - 0.25 -
Rload =4 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload = 4KQ
@ 1KHz, Output ) 111 )
SRRy, 1 ith 4 KQ
en o W oaded wit VIZ
@ 10KHz, Output ) 44 )
loaded with 4 KQ

1 W8 RIE, AEAP .

4.3.24 LEER2(COMP2) S ¥
BRI, FA-5000 2 KU A 4 Fe4-4 110 2 PO PR BERL S |

79/95

FrcLk MR ATV ppa it HE BRI 45 21
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ERRK
% 4-50 COMP2 444
5 S %M BAME | BAUE | BXME | B
Vopa AUt F, PR - 1.8 - 36 v
Vin i N HL R Y - 0 - Vopa
tstarT® Pl 28 5 B 78 N B[R] - 10 - us
N ‘EIXiJJ HA R 5 HEE 9 100mVES, IR ) i 20 ) s
iir FEL I 2200mV
VOFFSET B PN A - #0 - mv
B IR i - 0
Vi SRR R ;Zfﬁ% : 28 - mv
e - 30
Static - 45 -
Ioba ELBL S FRILIH KR 7E 50 KHz +100 mV {175 3% 3% HA
F ; 47 -

1. H&THRIE, ATEA .
4.3.25 LB 241 (COMPL) S &%

BRAERE VLT, 24-51F1384-52(1 Z KU A FAFE R 4-41) S5 A AR L« fueudZE AV ppafh FL FiL s 1 &
(GEIP

% 4-51 COMP1 §54%

] S5 %M BAME | BAUE | BOXME | R
VboA (EE{VRE: NN - 1.8 - 3.6 v
Vin AN R VE - 0 - Vbba
tstarT® P sE 48 3 B 78 S A [ - 10 - us
¢ O LU AP E 9 100mVE, 5B . 20 . s
P i HL I 4200mV
VOFFsET ELE 28 H N R iR 25 LA - 5 +0 mV
WA IR - 0
. I - 10 -
Vhys &3 > V
hy Eb s 28 e HLUE R - ” - m
TR IR i - 30
Static - 45
Iopa Ll At 3 HL IRV #E 7E 50 KHz 100 mV 75 3K i 47 i HA
ZF
1. HWTHRIE, AR,
& 4-52 COMP1 R IhFEME=URRIE
/e BH %M B/AME | BAUE | BKE | B
VbpA HLAUL AL e L R - 1.8 - 36 v
VIN K\ R VE - 0 - Vbba
tstarT® P 2% 3 Bl 2 S A (] - - 15 - us
UKzl i He AP BE(E 2 100mVI _
to S LI 5200mV VDDA>=2.7V - 300 - ns
VorrseT B2 PN VDDA=3V,25<T - +0 - mvV
WA IR i - 0
N IR A - 10 -
Vhys bl 28 e FLE AR - ” - mV
IR i - 30
80 /95 R AR 43 FBR 42 7] Nations Technologies Inc.

Mk R EG L X B X R IR 109 S EREAKE
H1%: +86-755-86309900 {5 F: +86-755-86169100
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ERRA
Static - 10 -

loon e 8 7 76 S0KHzH00mV HIFHE | 115 ] hA
IRZH T '

1. HEHRIE, ATEEFEH IR .
4.3.26 WA ERBEE (Segment LCD) Fethk
BRARE UL, F6A-B3M0 B HURAE I 2 R A-A10 Z P ORI . fucu TR FIV ppafit i i R A3 5

% 4-53 LCD #=Hi| 8 4ik
= B% F At BUME | MR | BORE | B
Vico LCDAMEHLE - - 36
Vicoo LCDN#Z % H1L0 - 2.588 -
Vicot LCDAW S Hi k1 - 2,728 -
Vico2 LCDA S k2 - 2.863 -
VLcps LCDW#Z % H1£3 - 3.013 - Vv
Vicos LCD W #iZ% Hi T4 - 3.154 -
VLcDs LCDN#HZ 7% Hi kD - 3.283 -
VLcoe LCDW &% 6 - 3.422 -
Vico? LCDW S HLT - 3.572 -
Cext VLCDAH A = : _ hE
ZLPITIT - 1 -
T K ' 3 ' A
ZZh5CH] (BUFEN = 0, PON = 0) ) 05 )
| Sk AV cD HLJE H ZZM4TIF (BUFEN = 1, 1/2 Bias) ) 0.5 )
vien M(VLCD = 3V) Z2p4TF (BUFEN = 1, 1/3 Bias) ] 08 ] hA
ZZM4TIF (BUFEN = 1, 1/4 Bias) ) . ]
RuN JECBIRZ) A ELP 285 Fr i g L PELAEL - 55 - MQ
Rin e DR 2] F BEL X 288 1) S G BRI - 240 - KQ
Vi Segment/Common highest level voltage - ViLcD -
Vi Segment/Common 3/4 level voltage - 3/4VLcD -
Va3 Segment/Common 2/3 level voltage - 213V cD -
V12 Segment/Common 1/2 level voltage - 12V cD - vV
Vi3 Segment/Common 1/3 level voltage - 1/3VLeD -
Vi Segment/Common 1/4 level voltage - 14V cD -
Vo Segment/Common lowest level voltage - 0 -

4.3.27 BEARIB(TS)ketE

ERARRERIULH], FR4-BASHORAEIFT &R 44N SFAFRIABLERSE « fucu A AV opa it B HLE IR AT 2

81/95
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ERRK
AR 4-54 WAL BRI
=) 2 R/ME HAE BARE LA
TL@ VsenseAH T TR 1 26 1 5 - + =) <
Avg_Slope® | PRtz - -4.0 - mv/e
Vas TE25HT ) HLJE - 1.32 - \Y
tsTART® (A - 10 20 us
Ts_temp®@® LR R, ADCRAFEHT (A 8.3 - . us
1. HEAEITEERIE, AEA .
2. HEIHRIE, ATEAEFEFIE.
3. IRFERCRATI A AT DL S R I 2 IR EFR OE -
82 /95 R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
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5 &% R
5.1 QFEN32(4mm x 4mm)
B 5-1 QFN32(4mmx4mm)df 3 R~

i D Lkl e COMMON DIMENSIONS
— A4 RSRIASRRRORSRY. | (UNITS OF MEASURE=MILLIMETER)
T — SYMBOL | MIN NOM MAX
O\M = atb kL 0.70 | 0.75 | 0.80
PINCTLD. = ||‘>.‘ T3 O [af 0 0.02 0.05
- - A2 0.50 055 | 0.60
) R s 0.20REF
L J( b 0.15 0.20 0.25
o o - D 3.90 400 | 410
I 02 A9 [E 390 | 400 | 410
) ‘ - D2 2.60 2.70 2.80
— —4 < E2 2.60 2.70 2.80
e 0.30 0.40 0.50
v ADO 00000 < T
‘ TOP_VIEW b ,‘ }.( E0.07W K 0.25REF _
BETAL A‘\ i 035 | 040 | 0.45
N BOTTOM VIEW [R 0.09 -
~ |l 0.16
( ) 2 0.16
[} =]
N R
SIDE VIEW
¥ — NOTES:
T ol E ALL DIMENSIONS REFER TO JEDEC STANDRAD MO-—220 WGGE
< _ = DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
g
* N, :
DETAIL A

83/95 FEARE 3 F PR 2 7 Nations Technologies Inc.
ks RHITE L X L X RS 109 5 EREAKE
16 +86-755-86309900 % FL: +86-755-86169100
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5.2 QFN32(5mm x 5mm)
B 5-2 QFN32(5mmx5mm)$f 3 R~

L i MILLIMETER
SYMBOL
b noM | Max
B AR A RN A om0 [ew
1 = = Al o 00z | o.0s
2 . —

-} I fi b 0 025 | 0=
E‘ — c v | 020 s
_ _ w : — - : i D 180 [ 500 | 510
g pm o2 a0 | 530 | 560

: I : e 0. 50BSC

E E Ne 3. SUESH
1] I'h Aot nnm £ S L I L
_._J —l'—l— E2 540 | 3.50 | 560
EPOSEP THERMAL ’ L 0.35 | 040 | 0.45
PAD ZONE h 0.z0 | 035 | 0.4

BOTTOM VIEW
1
-
84 /95 [ R AR PR+ 7] Nations Technologies Inc.
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SEATING PLANE

LASER MARK

FOR FIN 1

IDENTIFICATICN IN THIS AREA

TOP_VIEW
b
E' ! M eece C|
A ||:| Onnnn '|J|.|'|_r|_r NN === : ‘I“Qleee[cl
SIDE_VIEW §~2 "
L=
D2 4| ffim|clalB
| (0.45)
toruoouTooTl
it +
-] ! (e
— —
R P | =
=1 | s
= ———-g
] ! ]
b | C
-] ! = )
> ; | |&[@[c[fs]
il Hur. nnaafg
S )
bbs@]C[A[S] s
dda@|c
BOTTOM VIEW

tem Symbol MiN. NOM. MAX.
total height A 070 075 0an
stand off Al 0.00 0.0z 0.05
mald thickness A2 0.50 0.55 0.60
leadframe thickness A3 0.20 REF.
lead width b 0.5 0.20 0.25
X D 5.90 &.00 &.10
package size
T E 590 .00 6.10
S Dz 420 4.30 4.40
E—PAD size
¥ E2 420 4,30 4.40
lead length L 0.30 0.40 0.50
lead pitch e 0.40 bse
lead orc R 0.075 | - | -
Package profile of a surfoce eaa oo
Leod pasition bbb 0.o7
Faralleliom . 010
Leod pasition ddd 0.05
Leod profile of a surface eee .08
Eped position ia 0.10

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD MO-220 WJJE

DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

85/95

B AR R 435 FR 4y 5] Nations Technologies Inc.

$uhik: PRINTTR L X AL

Py

Eit

% 109 5 [H AR K E

H1%: +86-755-86309900 {5 F: +86-755-86169100
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5.4 LQFP48(7mm x 7mm)
& 5-4 LQFP48(7mm x 7mm)&f 3 R~

b A2 COMMON DIMENSIONS
' A3, (UNITS OF MEASURE=MILLIMETER)
D1 ~1__lo.B18sC ) ’
: SYMBOL | MIN NOM MAX
AARAHERARAS 4o s
- - Al 0.05 - 0.15
o Y i SN e n A2 1.35 1.40 1.45
o S ! S/ | E] A3 0.59 0.64 0.69
T | BTM E-MARK — ]:3 b 0.18 — 0.27
o | Z—e1.00x0.70 010010 DEPTH p— 1 - | ]::I b1 o017 0.20 0.23
S = ]:; c 0.13 — 0.18
_:u:'__foTEWEW'?:Efﬁ{O._m_____:u:l__ o w ]::I T cl 0.117 u .2.? f.J.'I'.F'.x
0.10+0.10 DEPT I, D 8.80 9.00 9.20
T D1 £.90 7.00 7.10
L E 880 | 9.00 9.20
E: Ei 6.90 | 7.0C 7.10
s U B 0.40 0.50 0.50
S F 19 H B4 | 8.7 8.20
) e L 0.50 - 0.70
| 4 )
e L DOREF
R1 0.08 - -
A A R2 0.08 - 0.20
S 0.20 - -
E o 3.5 7
,
/ _ b . a1 11° 1 13
. ,3.. ( _ bl 02 11 1z 13
[&] —
<2 X 9, —WITH PLATING
of B[ | d 7l
oT ' ' 1.9 ﬁ\-——BASE METAL
=~ v S / NOTES:
I | ALL DIMENSIONS HEFER TO JEDEC STAMDARD MS0Z26 BBC
== —‘; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
L \o]
(L) '
LEAD FORM PART
86 /95 [ R AR PR+ 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
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5.5 QFN64(8mm x 8mm)

B 5-5 QFN64(8mm x 8mm)3st 35 R~
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- D
-
B Nd = MILLIMETER
SYMBOL
‘ 1 61 MIN NOM | MAX
|« i UUUUUUUUUU[:UUE)UU A 0.85] 0.90 0.95
=B f g Al 0 |0.02]0.05
-} D2 SN S - =
=i 2 = b 0.15] 0.20 | 0.25
-l g s
= = bl 0. 14REF
-]
= p= c 0. 20REF
= = q 2
r4 P
1 B o = D 7.90 | 8.00] 8.10
X B = D2 6.40 | 6.50 | 6.60
-] g
= = e 0. 10BSC
-] dg
1 B i g Nd 6. 00BSC
4 R = = >
1 [} 0000000000000000 E 7.90 | 8.00) 8.10
dL e JdlLb E2 6.40 | 6.50 | 6.60
EXPOSE! El L
E 1[1([\)1 l'/ltll\ll“ RMAL Ne 6. 00BSC
TOP VIEW BOTTOM VIEW L 0.40 I 0. ml 0.45
K 0. 35REF
h 0.30 ] 0.35] 0.40
LD—O—U—O—D—D—O—O-D—O—O—O—U—O—D—D—] I
i §
i f-
SIDE VIEW
87 /95 FEARE 3 F PR 2 7 Nations Technologies Inc.

Hhhib: PRIINTTRS X @ AL X IR R 109 5 H E AR K E
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5.6 LQFP64(10mm x 10mm)
B 5-6 LQFP64(10mmx10mm)dst3E R~
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COMMON DIMENSIONS

ke RHIATE L X L X SR
H1%: +86-755-86309900 {5 F: +86-755-86169100

iR

[ : (UNITS OF MEASURE=MILLIMETER)
_ D1
SYMBOL MIN NOM MAX
- A - = 1.60
WLLBLLLLLEREELE A7 50 0.15
. - A2 1.35 1.40 1.45
[ /D .-/_’_\" ——— AS 0.5 0.64 0.69
— \_/ N == 5 0.18 0.27
—] - - — ol Q.17 0.20 0.23
[— BTM E—MARK — c 0.13 - 0.18
E Z2—21.80x0.70 0.10£0.05 E 1 0.117 0.127 0,137
DEPTH . ) .
= ==k D 11.95 12.00 12.05
| 10P_E-MARK — D1 9.90 10.00 10.10
| —— S F Ao XT: e ST | ——] - S -
=|2-#1.8040.70 0.10£p.05 DEPTH ". — x o5 17.00 505
e INDEX #1.20+0.10 l'. /= £1 3.90 10.00 0.10
=] S SN == e 0.40 | 0.50 | 0.60
= L) (+) = H 11.09 | 1143 | 11.17
S \_/ L 053 | - 0.70
T L1 1.00REF
BELLEEECELEEELE il OI5ReEF
2 . L. . = Ul g
= e [@]e.08@ 8 o 3.5 7'
. 0 1 2 13
- = B2 1" 127 13
P |l|III w////\z WITH PLATING
o
(<1 Nz
> || \ BASE METAL
| \ SECTION A—A NOTES:
— _t'{_ . 1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
. I DO NOT INCLUDE MOLD FLASH,GATE BURR QR PROTRUSION.
(L) '
LEAD FORM PART
88 /95 [ R AR R {47 PR 22 7] Nations Technologies Inc.

% 109 5 [H AR K E
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5.7 LQFP80(12mm x 12mm)
B 5-7 LQFP80(12mmx12mm)3s 3 R~

D
D1
HARAAAAAAARAARARAAAS PR
(UNITS OF MEASURE=MILLIMETER)
== f_’\\ _;i“*. i SYMBOL | MIN NOM MAX
= = -
L/ N A - 1.60
= N TOP—E—-MARK = Al 0.05 - 0.15
= 2—¢1.80+0.10X0.10+0.050 |F= A2 1.35 1,40 1.45
= F= A3 0.59 0.64 0.69
T o
= = bi 017 075 | 095
won—==— — - = . 0 0.2:
= BTIM—E-MARK b= Cl g:f —— glf}‘
= 2-#1.80£0.10%X0,10£0.050 |P= c 12 13
= — D 15,80 | 14.00 | 14.20
= INDEX #1.2040.10 = o 9o T z00 230
= ,/ 0,200,110 DEPTH = E 13.80 14.00 14.70
= 44 Y =S & 1100 | 12.00 | 12.10
=5 ] /™ P 0.40 050 | 0.80
- L 0.45 0.60 0.75
EELLELELEEL L EELE T TooRer
—e b—-I$0.08 T 508 = —
RZ 0.08 - 0.20
[ 0 35 7
BASE METAL ' o - -
97 11 12° 13°
H 3 1" 12" 13
_;:L e s s SRS
3
'§ NOTES:
= ALL DIMENSIONS REFER TO JEDEC STANDARD
SECTION A_A MS—=026 BDD DO NOT INCLUDE MOCLD
= FLASH OR PROTRUSIONS.
89 /95 [ R AR PR+ 7] Nations Technologies Inc.
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5.8 22 EI i B

Bl 5-8 £ ENPLBH

A

—
@
@
@

A
C3
iyt
2
dJi0

A

A
=
=
di0

XXXXX XXX

O 1 A R4

90 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
Mk R EG L X B X R IR 109 S EREAKE
16 +86-755-86309900 % FL: +86-755-86169100
WE#: info@nationstech.com HR%w: 518057



NQtion v:« www.nationstech.com

EIREIAN

6 lRA 58

H# &S &=
2020/11/13 V0.8 W6 IR A
1. 300 N32L401Cx %5, ASZFF USB. LCD. CAN &ZkThAE

2. f&IF APB2 Ik i /& 32MHz, APBL {1k miiiZ N 16MHz

2021/01/25 V0.9 3. 12 aefF—¥ K 3.2 IR AlsE S PC10-13, PD2, PD4-PD7 {F
2 LCD ¥ 1 P45 3K 13 B
4. PEMF—YEHEAN LCD 1/8 573 Huk s v 2
2021/04/15 V1.0 & T H A%

4.
1. B 12s TR 7K

2. )0 PA2/PA3 COMP_INP fRAST: B

3. )0 LPRUN R fijfr

4. 152 43.18 | 4-19 E£# ADC 5| L%
5. 152 4.3.111/0 4

6. Bk 32FWIIMEENLTT A TTa

7. 15 4.3.7.1 MSI £ K MH

8. A 4-10

9. f&%3.1.2/3.1.3 E5[E

10. 1&eklA 4-3

11. ek 3-1 10787 10/45#

2021/06/12 V11

Bk 4-18 HEIMyE = F I 3

BB 2-1 Er AR ThRE AL

H49n 4.3.19 ADC 2 15 ¥ 2 5510

IR 3.2 51 € SUAERE 4 PC13, PC14 Al PC15 5] i1 A AE g
WA B () LI (BmA)

1BME 4-42 ADC i tstae

Bk 4-16 Mikk ESR CL PR

#* 3-1 DJBEHTIN NJTRST 1iig

# 4-42 tconv LT 3

1B P 4-8 i Fi] 32.768KH & 14 ) $iL781 1v
10. HrigE 4-32. K 4-33. F 4-34, £ 4-35
11. 1B 4-2 NRST 3 N B

12. A 1E v s ) 25 (0 7T o b e B e 4
13. f&IF 2.3 F45 EXTI B33 0 #5451

N

2022/07/11 V1.2

© ®© N o O

91 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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16 +86-755-86309900 % FL: +86-755-86169100
WE#: info@nationstech.com HR%w: 518057



NQtion v:« www.nationstech.com

EIREIAN

14, f&1F 2.4 %45 USB Il CPU FARZE R

15. #h7E 2.10 F 5 LP-SLEEP # Ak

16. #h7 2.10 F 15 STOP2 A5 e filt 2% 1

17. f&IE 2.14 #5 12C F E4%1E H 3 %45 PMBus

18. 1Z1E CRC iHEm Ay 1 4> AHB I ] 3

19. 1BEFR 4-18 THHBF 3 (1) HSI k5 28 1 S BR A i 2

20. MBHGE 4-22 (RS ET . e, fHCLK = 64MHz, 1 4
S E Y

21. 1EIE%E 4-28 1 4/8mA ] GPIOX_DS.DSy[1:0]Ac &1L

22. B4 4-36 SPI MBI B (5 2 L

23. kR N32L401 25k

24. 1B 4-7 T Veerint WERKAEFNE/ME, MBR Vrersurrer

25. fEINR 4-13 Hh frse e BR/IME, AW (Bypass ) »

26. B4R 4-14 1 Visel BICRE, RAWIN“ (Bypass )

27. 1BIEKE 4-5 fillE 4-6

28. BIE 4-15 FE Rk

29. W 4-7 IR 2

30. 1B 4-16 Hh gw B KAEFIEC/IME, HITERE 4, RS

31. B 4-18 i KAl . SUBRUE RIS /IMA, BTIGTERE 4, JERES

32. B 4-19 W tsuqs) BB AT AR, oo 38 AU {8

33. &k 4-24 PRI

34, F 4-25 Fiii+85 T, PR 1, JHFE 2

35. K 4-26 Hhi/ME . SRUE AR KME, 1B SR IR

36. HiiER 4-27 R

37. &k 4-28 (MAAFE, BIEERE 3

38. MHBRFE 4-41 H Vers

39. HiR 4-43 IR

40. HTIEFEK 4-44 7R 5

41. 1Z1EK 4-19

42. B 4-45 T Vrersur_out MB/MEFIERCKE, 22 IDDA #i7Y
{1

43. 3% 4-46 HHTE DAC_OUT #z/Mil DAC_OUT # K, &t DNL.
INL e & (0 B RUAH, A58 tserriine (S RUE Rl i K AE

92 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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44, 1B 4-4T7 1 loap MIMLAUE R RAA, SR HISLARNME, AI4Mts
1 235 1R %

45. 1583 4-51 H LCD WS # HLR 0~7 1ML ALUH

46. 1B 4-52 t1 Avg_Slope. tSTART #1 TS _temp /M. #L 7
(ERBSONE]

47. &M 4-23  trer ISR/ ME

48. 1EraKl 4-16

49, BTN 4-48. F 4-49 I 4-50tSTART, tD, VOFFSET Fll IDDA

{8

B E AR

a1
©

Bk 4-18 8% 3

B2 4-19 LSI 5 Bhirt fa]

1Bk 4-26 55 b H 55 BH

B 4-36 FTHRT R R Ta], 280 5%
BME 4-43 TERE

# 4-50 to MGk

1BIER 4-52 JE Bl [E]

3.2 F TN BV iR R

A5 N32L403KBQ7-1

Bk 1.2 &4 UL B 3R DAC 1@iE 3L

. 4312 TATHEINERE 7

3.2 ¥ 5 PBO il OPAMP2_VINP 6k
1B 4.3.10 15 N AFA7-iti 2% 77 iy L CRAT BT BR 2
B2 6-1 12C 2 1 Hr

&g 3-1 PC8 3| 5

2022/09/14 V1.3

© © N o g ~ w0 bbb -

e~ i i i =
o &~ W b+ O

4.3.7.1 FAT MSI R RS IR 4 ik

2.10 %75 STANDBY e ik RTC Ji S nie fig
3.2 T QFN HH3E i VSS df 25 1 5|

i N32L402 RA1ALS

TE5 3.2 TATHINN N32L402 RFASCRE CAN BLHI R

2023/02/25 V14

ol I o A o

B 1.1 FATE 1.2 REZTEERE<6: -40~85C”; A& A/
2023/10/26 V1.5.0 H D = 384K Flash”
2. BEERT— WAL Y N32L406RDLE Y =

93 /95 R AR 43 FBR 42 7] Nations Technologies Inc.
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3. 4.3 EHidEi Data FLASH 174 S84 PE /N
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7

EREABDHRAF CRERERBAR XSCRIA T a8 ks he N RILFE . %
20 St AR AE F R 5, O R A R E R AR CRER =5 NAHE FTE .
E IR AT IR T ERBL BB AT F R =BT AT BT 2551 FH 2R =7 44
FReffpR () AHEX A2 BH.

[ A AR EBER AR . ITIE. 658, SEof S R SCRE AR, UK SAT @A, 516 AAE T 3l
SERITI 2 ] BB A SR ST 1) 5 AR

] EC AR F PR AL HE R TS BN, (ERIME A, AN 8 [ BB I SRS v PR ] S 7K 4 577
£,

8 FH M SORY S B DA s i, (RS R T ST IR ThRE A e i, EIR
FEARA KT AT DR FH SO BAS = i 1 P2 A AT AT B T09e. BAh. Bk BT MEERATAE M 45
A TIAT .

] FCH A 7= i 78 R G sk b £ 1 S SCR A AT SOE B ARAIE, A (A o 7R R AR 3 EAR Y
BTSN, Bl RESUE N AT NS ES™ EI PR, T8N FH A AN e Al
A EFREREEANRT: ARFRES. R FREEHE . WHLELTH M. FTa R %4
B8 DL HA B 7R SRR AR A N
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