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ERRK

N32L43xx8/xB BB

N32L43X%%I3F32 bit ARM Cortex-M4#%, misT{EEM108MHz, ZHFREHMDSPIES, £
=iA128KBH#R ATUM#ZFlash, 32KB SRAM, fERAI AT RETHEMEIIFEINSE. ERFESHEEREER
2, AE1112bit 5Msps ADC, 2EMIIFINEHEBASE, 210 EEHLERES, 11 1Msps 12bit DAC,
FHRZR24EBERA N MIFEIGRE, EMRZIA3208MSegment LCDIRED, £ ZERU(S)ART. 12C. SPI.
USB. CANEEF@lf5#0, AEZIBEEEGMES|Z

E3i: 257k
® HixCPU
— 32 iz ARM Cortex-M4 N+ FPU, HJEHIECFafefrikdE 4, #F DSP 541 MPU
— WHE 2KB 1% Cache Z2f¥, SCHF Flash M BITHATIE 0 5547
— fx i FH 108MHz, 135DMIPS
o InEFER
— ik 128KByte J1 N Flash, SCREINEAAE. 70 DX BRI ORYT, SCRrEEMF ECC £5%, 10 HIRES IR
M, 10 A HRREF
— ik 32KByte 7N SRAM, {3 24Kbyte SRAM1(Stop2 £5: AT it B Ay 45) F1 8 Kbyte SRAM2(Standby #1
Stop2 L= AT AL B O IRFF), SCRPEEARET A
o (RINFEEH
— Standby #5: 1.5uA, FTH & ZFFasfREE, 10 fREF, & RTC Run, 8KByte SRAM2 R, M
— Stop2 #i:: 3uA, RTCRun, 8KByte SRAM2 {5:5F, CPU ZF(7e${5HF, 10 4, Hesknfifig
— RUN #5(: 90uA/MHz@108MHz
— LPRUN #5: PLL JCH] MSI/E N RG W8, MR S5 LPR 1), USB/CAN/SAC Wi, Hesb&AcE
Cipria
o (RINFEHERETHEAE(LPRCNT), X#HMKIhFE LC BREHE
® Segment LCD B/ UK5), XIFEmE 176 B(4x44)8% 320 Bt(8x40)
o mEitkReEIED
— 1 12bit 5Msps ADC, ZFf§EEATECE , 6bit BT RAER ik OMsps, 215 16 BEAAR Himdm A,
SCREZE MR
— 2 APPSR, B IROK 32 i AT g FE Y 2R MO HY
— 2 AR S, PE 64 SR LR HE, L f COMPL S RF STOP2 iR Ih#ERL T TAE
— 23k 24 BIE AR AR, SCRHMIRTIFEIRA T el MCU
— 14 12bit DAC, K% 1Msps
— B 2.048V M7 2 L R R HEYR
— P AR A T
o pfpp
— AMHz~32MHz #h 5 i i 4
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— 32.768KHz AN fh A<
— ¥ RC(HSI) 16MHz
— W% RC(MSI) 100K~4M
— PR RC(LSI) 40KHz
— WEm®EPLL
— SCFF L BRI B, AT A S b A
o XHfr
— SCRF RN G| R AL
—  SCHE R YRR O A A S A
— XFFETIMEA
® B K HF 641 GPIOs.
o BEEER
— 54N U(S)ART #:11, M 34~ USART #:11 (£#71S07816, IrDA, LIN) , 2/ UART #:11
— 14> LPUART, 3(#F STOP2 {RINAEARA FHefiE MCU
— 2N SPI M, HEFIL 27 Mbps, CFF 12S 15
— 2N 12C#:H, HEFNL 1 MHz, F MR, MBI SRR ki 5
— 1> USB2.0 FS Device #11
— 1/ CAN 2.0A/B &£k
® 1/MEE DMA #5488, |AEHIE3CR 8 EiE, BEF MBI K H Kb E R i
® RTC SERPESH, SCRFEEGERN, MBEME, FRITEMREE, SR MR SR
o ERUHEH
— 2 /™ 16bit AU, SCRERER, HAMAE , IEACmAEIN, EemdisHEE 9.25nS; A E R
WA AAMRSLETE, P 3 ANEIE I 6 B TN PWM Fi i
— 54 16bit l@AER IR,  FAER G 4 ANSLEIE, SR IR EUEPWM i
— 2/~ 16bit Al E R TR
— 14> 16bit (KIFEER THEES, SCREBUKIT T ELThRE, TI7E STOP2 KA T LAE
— 1x 24bit SysTick
— 1x 7hit & & 1(WWDG)
— 1x 12bit BS7 A 14 IWDG)
o HmEHFNX
— ¥4 SWDNTAG 782kt 1
— X #F UART. USB Bootloader
o iR
— WEH Bk 5] 5
— SZ¥F AES. DES. TDES. SHAL/224/256, SM1. SM3. SM4. SM7 &k
— Flash ffifhnss, M7 XEH (MMU)
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— TRNG HEPEHLEUK A%
— CRC16/32 iz
— XFFERY (WRP) , ZFLLRY (RDP) %4¢ (LO/LL/L2)
— XFFRARD), BRENE TR, ZeEH
— SCHPAMTR bR R, B4R
® 96 iz UID #1128 fi£ UCID
o TIE%FM
— TAEHETEH: 1.8V~3.6V
— TAERENEHE: -40°C~105C
— ESD: #KV (HBM &) , #IKV (CDM )
o i
— LQFP32(7mm x 7mm)
— LQFP48(7mm x 7mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
o WA E
EYl B
N32L433 | N32L433K8L7, N32L433KBL7
N32L436 | N32L436C8L7, N32L436R8L7, N32L436CBL7, N32L436RBL7, N32L436MBL7
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EREAK
BR

(O e 1 771 OO 1
1.1 FIAZ I oottt sttt ettt n et 2
LT e TP 3
2 v - 1 11 OO 4
2.1 R OO 4
22 AEMERS ettt ettt 4
221 HRANTUINTEIERE ZEFLASH) (oot 5
222 HRATUSRAM ..ottt 5
223 BRI E I WHEBI B INVIC) oottt 5
R S =1 e e e (=5 I OO OO 5
A I R G oottt 5
T = - 5 v TP 6
B O ¢ < iy =~ OO 7
2y A ~ X v TP 7
IR e O T 7
29 B TS T S 2 1ottt st ettt Rt Sh ettt n ettt tnen 7
200 ARIIEBIEIR oottt ettt 7
201 BLEETFMEBETEIUDMA) oottt ese st ettt sttt sttt 8
202 SEEFHFET(RTC) 1ottt ettt bbbttt bt bbbttt n et 8
o B S =l e 1 < 7 OO P O U OURUT 8
2131 ARINFETERTEELPTIM oottt ettt 9
2132 FEAEIFEE-TIMBAITIMT oottt 9
2133 I IEITBR(TIMX) oottt ettt ettt se et n st s s s snaes 9
2134 FEBAEHE IS BE(TIMLIFITIME) c..coooveseeeeeeee et es st 10
2135 ARG IETE T BE(SYSUCK) coovvveceiees ittt sttt 11
2136 BT THIERTEEWDG) oottt sttt 11
204 PCEMZEFETT oottt ettt bbbttt bttt n e 12
215 TP EE IR YR BEUSART) oottt 13
216 ARITFET DU AR CLPUART) oottt 15
207 BT AREIETI(SPI) oottt 15
208 EAT T IMIEIT(IZS) oottt 16
219 FEHIBEJRIEIIZE (CAN) .ottt 17
220 BFHEATEZE(USB) oot 18
221 HFHIAIHEEE LT(GPIO) oo 18
222 FEEEAG IR EEIEHIEE (TSC) oottt sttt sttt 19
223 BB TR IEEN (SEGMENT LCD) oottt 19
224 FEIUELTEEBLIL(ADC) cooooceoeeeeeeeeee et 20
225 GBETHREE(OPAMP) .....oooveeeeeeeeve ettt 21
226 BEIL IR ZE(COMP) .ottt ettt 22
227 BTN ZL(DAC) oot 22
228  ARINFEHEELTIELRS (LPRONT) oot nee sttt s et 23
L £ ) OO 23
IO 57 Y IVP s S o i - ot (01 ) IO 23
231 BRI IIIE G EE(SAC) ettt 24
232 E BB T INT(UID) oot 24
233 BT EZRITAGTREL T (SWI-DP)..ooooeteeee et n e en s 24
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3 B B B IR ... ettt ettt et ettt ettt ettt ettt ettt 25
3.1 B ey = - TSROV 25
Bl QP P32 oottt ettt ettt ettt ettt ettt ettt ettt et en et e er et e er et 25
B.1.2  LQFPAB. oottt ettt ettt ettt ettt ettt ettt n et ettt r et en e 26
318 LOFPBA ..ottt 27
BLd LOQFPBO......eeeeeeeee ettt ettt 28
3.2 LT Z FH S L oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 28
R ¥ TSRS 36
4.1 R B AL ettt ettt ettt ettt et ettt ettt et ettt e et et e et et et es e abes e eerans 36
W R Y 1 5= o NG [ OSSP 36
B.1.2  BTEBEAEL oottt ettt ettt ettt ettt et et ettt et e et et ren et et 36
.03 I HHZR oottt ettt ettt ittt et e 36
B4 A R S oottt ettt ettt ettt ettt ettt ettt St en et er et ent et en et 36
.05 BIBHHIELIE oo oot e e e et e ettt et et e et et ettt n ettt et et e et et et e e 36
.16 L T R oottt ettt et SR e et e h e ettt ee et ee e 37
A1.7  ETTEFEIIER oottt ettt e ettt e e et e et et ee e e s et ettt r et e et enns 38
42 L2y B o N [ TR T TRV 38
43 B B e ettt ettt ettt e et ettt ettt ettt ee e 39
T G 1 == (=< TSP T OO 39
4.3.2 IR L I TR T B oottt ettt ettt ettt e et e et 39
433 PR AT R B RV oo et 39
B8.34 B BUBEZEHLIER oot ettt ettt ettt ettt ettt ettt e 40
4,35 L e oottt ettt ettt ettt ettt ettt ee e 40
A.3.6 T BT TE oottt et e ettt ettt ettt ettt ettt ettt n et et e et en st ene 43
B.3.7 B BT oottt ettt ettt ettt et ettt ettt ettt ettt ettt ettt ettt ettt ene s 46
B.3.8 P oot ettt ettt ettt ettt ettt ettt ee ettt ettt ettt e 48
8,39  FLASH T B TE oottt ettt ettt ettt ettt et ettt e et ettt ettt ettt ettt r et et r ettt ee et 49
4310 R E KB (FEAIBUBIE) oo 49
A30L  HOT TUREIE oottt ettt ettt et et e ettt e et ettt e e et et e s et et e e et ettt et et et e et et et e ettt eeeenns 50
B.3.12  NRST G EETE oottt ettt ettt ettt e et ettt e e et et et e et et e e et ettt ettt e e e et e s et r ettt eeeenns 52
T T 1LY B TP 53
T L0 - B = TP 53
B.3.05  SPH IS LM oottt ettt ettt ettt e ettt ettt ettt ettt ettt ettt r ettt e ettt e s 54
A.3.16 USBAEIE oo ettt ettt et ettt ettt ettt ettt ettt ettt ettt ettt ettt 59
4317  FEHIER RIS (CANYEE VREE (oot 60
4318  12fi AR S (ADC)HL B oo 60
4.3.19 =R AV o E ) L SR - GO 62
4320  120EEIBEL I BE(DAC) B E oot 63
4321 IBETHRZEOPAMP)HLABE oottt 63
4322  HUERER2(COMP2)Y B E oot 64
4323  HIERZRL(COMPLY B E oot 65
4324  WERERIRE (Segment LCD) HLAB L oot 66
8325 R A A (TSR NE oot 67
o = - A SO TP TP TP OT TP RPN 68
5.1 LQFPB2 .ttt ettt ettt ettt ettt et et et e et n ettt 68
5.2 LQFPAB...... ettt ettt e ettt ettt ettt et ettt n et 69
53 LQFPBA ...ttt ettt ettt ettt e ettt ettt n et 70
54 LOFPBO ....eeeeeeeeeeeee ettt ettt ettt ettt e et e e et et ettt ettt 71
5.5 E e IR = OO 72
o 07 5 - <R 73

\Y
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E3[S257 N
RER
T LI NB2LABX ZRH YR B ..o 3
FE 2-1 TEIF BEIHBEELAL oo 8
FE 3L B HIIE Moottt 28
FE AL B EIRFYE oo 38
TR -2 B RFTE oo R 38
TG A3 R TEENE oo e e et e 39
B A BB B2 et 39
F 45 EH AT T AE 2 oottt st 39
46 WIREALATEIEEEBIEHUERTE oot 39
FE AT PUERHIBIBELIE oottt bbb 40
R 4-8 IBATH T MR IRTEFE, B AL BARES AP B IR B AT o 41
R 4-9 FEARBL T R IREFE, AREBIZATE T INAETIBAT i 41
R 4-10 AT BRI SR B RE, B AR FEARAD A I IIFLASHAIZAT oo 42
R 4-11 BRARALA T A ATH R, B AL BRAHE A I FLASHHIZAT (oo 42
F 4-12 (SN HUBES T A IR BT TEFE oottt 43
T 413 T AR T I EFTE oo ettt 43
e A-14 ARTEAREB T FIFEIEFE oot 44
F 415 HSE 4~32MHZIR I B EFTED@ oottt 45
F 4-16 LSETRVG 28 EFE (FLSET32.TBBKHZ)W) ..ottt sttt ettt 46
e A-1T MSITRTGBEEFVED oot 46
e A LB HSHRET BHEFTEDR) o 47
e AL LSHRETA BEEFTED oo 48
F 4-20 MRIHABREIUIIIEERI T ..oocvoecvee e 48
FE A-2LPLLEETE oot bbb 48
e 422 TNAEATREREEFVE oottt 49
F 4-23 INAEAFMERETF A FIETE ARATIIIBR e 49
FE A2 ESDZERTIR A oottt 49
e 425 FLAUIHUBTE cooooeee et 50
FE 426 HOTHASFFVE (oot 50
e 427 BTH L TERETE oo bbb 51
Fe 4-28 HINHTHISTTEFTED oot 51
e A-29NRSTGIUHEFTE ©.coooeceee et 52
FE A-B0 TIMXDEEIE ..ottt ettt sttt 53
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E3[S257 N
FE ABLPCHETTEFTE (oot 53
FE A-B2 SPIEFED oot 55
FE A-BBUZSHFIED oottt 57
FE A-BAUSBJEBIITIA] cooooveseceeee ettt 59
B BB USB LTI oot 59
e 436 USB AT HL/TURFTE oo 60
FE A-BT ADCHEFTE .ot 60
F 4-38 ADCHEFE — J PRI AT TED®R) oo 61
FE 439 VREFBUFFEFTE 1oovveveiec et 62
FE A-AO DACKFNE oo 63
FE A-BLOPAMPHEFNE (... 63
FE A2 COMPEETE .o bR 64
e A-A3 COMPLIEFEIETUEFTE oottt e 65
F 4-84 COMPUEIHFEREIUEFTE <ooocoeeee bbb 65
e 445 LODIE AR FELUFNE oo 66
Te A-46 TRTEALIBRHENE ooooooeeeee et 67
VI
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E3|235% N

B 1-1 NB2LABX ZRHUHERE] oot e 1
B 1-2 N32LA3X R FTT TRARIDAZ LTS oot 2
B 2-1 AR MBE BRI L oo bbb 4
BEL 222 B IR oo bbb 6
B 3-1 N32LA33 B FLQFP32G] BHI T3 AT 1ottt sttt st 25
P 3-2 NB2LA36 R 1 LQFPAB T I ZN A .vvvoeveeeeesveeeeeeeeeeeeee s ssss s esssne s sne s e s enses 26
B 3-3NB2L436 R 1 LQFPBAT I ZN A .ovvvoeeeoeeeeeveeeeeeeeeeeee s s st s re st se e 27
3-4 N32LA36 B HILQFPBOTI I T3 A cvvoovveoeeeeveesveeeeeessesese s es s esss s anes s 28
< o= < OO 36
A2 BIBHIN LIS ¢ocvooevoseeeeee ettt 37
A-3 BHEEETT T et e 37
BB FETIETHREIIER T ZE oottt et st e 38
4-5 HP T IR TSI FE TR oottt 44
4-6 AR IS BH R TSI FE TR oottt 44
A7 A FIBMHZEEARET BT FH ..o ettt 45
4-8 (§ 132, 768KH BRI HL IR FH ..ot 46
e N T BaR . i AP OO 52
A-10 BEIUINRST G R oottt 53
B 4-11 PCREZR AT TR ANII R FELEEW oo 54
B 4-12 SPIR B — MEFRAICPHAZO ... 56
B 4-13 SPIF B — MR ANCPHASLD ..o 56
B 4-14 SPIF P — FRIRM e 57
B 4-15 1PS PAFE IR B KR TR D oottt 58
B 4-16 1PS TR I 7 B CKFITH T <o 59
B 4-17 USBHS ¥ : BHEAS S E TR TR BEIFIAITE S oot 60
B A-18 ADCHE FERFNE oot 61
B 4-19 fFFHADCH I KIEEFEE ... 62
B 4-20 e FLYEURT 22 B PR 25 BB 2R R (VREF+ T VODARHIIE) oo 62
P 51 LQFP32EFE FUSE ettt ettt 68
P 52 LQFPABETHE FUSE Lottt ettt 69
P 5-3 LOQFPBAET L FUSE Lottt sttt ettt 70
P 54 LQFPBOET B FUS .ottt 71
IX
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N32L43X 2 A1) fcds il 88 7= b % FH i P E 3267 ARM Cortex™-MAF N #%, SEREF S B IG (FPU) FI%r s
SHEEE (DSP) , WHEFIFATIHHEIE S . Hm LAETFHI108MHz, £EREA128KB N INEs {7 f%Flash, 30 #F
ZH PO XBRE R, 7 K32KBHI# AFNSRAM, H 44 8KB[Retention RAM. P & —/N P i AHB
B, MK S s ZEAPB S R I, i 2 CRF6AN T IO, feftFE M m itk pe ik n, &
11N 12475Msps ADC,  Hx % 4716/ MM R4 N B E A3 Y #FiEIE . 11N 1Msps 12/7DAC, K INFELCTE
P B LPRCNTAR R . 45 ilidR 22 320 ) Segment LCDIXBHE M. 4 iR £ 2430 1E 1 Ho 728 3 i P A JE 2,

[E At 2 A i G 0, BH5MUS)ART . 1LPUART. 24M2C., 24NSPI/ 12S. 1/74HUSB 2.015 %+

1/~CAN 2.0Bili{EH: 11, BB EIEMEA N 513, SCRE2 PP E bR K B % SRR g

N32LA3X F 517 it Al Aa € TAF T-40 TAE+105 THZ T, LR k1.8VAE3.eV, fEft LM 4tH
FUERE, FFARIIFER I B R o Z R 5 iR 11E32/48/64/80 I ¥ AFN AN [ 4 56 T 20, ARHEAN R 14 B =X,

A A v B AR AR A
1-1%5 Y TR 517 dhAIHER o

1-1 N32L43X & I HE K]

Rifohg

16 MHz 100KHz ~4 MHz
RC 0SC RC 0SC

SRAM2

8 KB

SRAM1

8/16/24KB

N

s 5

~

JTAG

> [ ] .
11§
MPU NVIC Flasl

64/128KB

ARM Cortex-M4
108 MHz

AHB-Lite
S

AHBSZ57ERF (108 MHz)

Security
EiREx
hniEs |8

1/83
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1-2 N32L43X & 51T B ALz B R

N: NationsTechnology

AEFRERAL TR

N 32
Qﬂﬁ%__J

32 L 436 K8L7Y

32 = 32bit

[l 453

L = Low Power

MCU A #%

4 = ARM Cortex-M4F
=R

X3 = NXHFLCD

X6 = I HFLCD

7 =-40~+105°C

b

L=LQFP

FlashZE&
8 = 64KB Flash

B = 128KB Flash

SN
K = 32/
C = 48
R = 64
M = 80Ji!
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AR = N32L433K8/B N32L436C8/B N32L436R8/B N32L436MB
FlashA& (KB) 64 128 64 128 64 128 128
SRAM#%Z & (KB) 24 32 24 32 24 32 32

CPU#Z ARM Cortex-M4F @108MHz , 135DMIPS

TAERREE 1.8~3.6V/-40~105C

A 5
. Py
JE I 2% o >
IRTh#E 1
SP1® 2
12S® 2
12C 2
T UART 2
B USART 2 3
LPUART 1
usB 1
CAN 1
GPIO 26 38 52 64
DMA 1x
Number of Channels 8 Channel

12bit ADC 1x 1x 1x 1x
Number of channels 10Channel 10Channel 16Channel 16Channel

12bit DAC 1x
Number of channels 1 Channel
IR il X

OPAMP/COMP 2/2
TSC(Channel) 8 15 20 24
Segment LCD A SFE 4x20 4x34/8x30@ @ Ax44/8x40®)
Y DES/TDES. AES. SHA1/SHA224/SHA256
SM1., SM3, SM4., SM7. CRC16/CRC32. TRNG

AR WERY (RDPIWRP) | FEAEINE . 3 XORY . 22 )53)

i LQFP32 LQFP48 | LQFP64 LQFP80

SPITFISPI24E 11 B % 3 1% M 7 SPIAR RN 12S 35 A 5 18] £ 6t
LQFP64/QFN64 H4% B fiith iy ANSCHE LCD 1/8 (¥ EuE =l (8x30)

18 T, BARSCHUE A LCDA S Fil/4f &

3/83
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2 IhgeEEfT
2.1 IR AZ

N32L43X ZAER. T S — L ARARM Cortex™-MAFALFE 2%, 7ECortex™-M3 P K% 135l 5fk 7 i85
RES1. BN TR s E A E T (FPUY « DSPRIFATI RS, $24t1.25DMIPS/MHz IR g . RIS
H BRI 5 /b3 RE )1 5 Cortex-M R FI| AL BEZ8 IR TIHE, AR AAS AN 5 T A sS40, FH DA A2 75 42
AUE 5 AR A 68 71 B 5 T F I N A 75t

ARM Cortex™-MA4F 327 & & i & S AL PLES FA L A AR 0%

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

2.2 Fitds

N32L43X R 1) ge

BRI (Flash) 755, #ARSRAM.
] 2-1 {Efk R

Reserved 0x4002_4800 - OXSFFF_FFFF
SAC SRAM 51282 0x4002_4400 - 0x4002_4TFF
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 EFC 0x4002_2000 - 0x4002_23FF
OXEQOF_FO000 - OXEQOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
0XEQ04_2000 - OXEQOF_EFFF External PPB RCC 0x4002_1000 - 0x4002_13FF
OXEQ04_1000 - OXEQ04_1FFF Reserved Reserved 0x4002_0C00 - 0x4002_OFFF
0XE004_0000 - 0XEQ04_OFFF TPIU Private Peripheral - External 768KB . ADC 0x4002_0800 - 0x4002_OBFF
2 Reserved 0x4002_0400 - 0x4002_07FF
Private Peripheral - Intemal 256KB < A 940020000 - 0x4002 03FF
O0XE000_FO00 - OXE003_FFFF Reserved pheral ~ Jgterna Reserved 0x4001_8000 - 0x4001_FFFF
0XE000_E000 - 0XE000_EFFF NVIC
0XE000_3000 - 0XE00_DFFF Reserved
0XE000_2000 - 0XEQ00_2FFF FPB Reserved 0x4001_5800 - 0x4001_TFFF
0XE000_1000 - OXEQ00_LFFF DwWT UARTS 0x4001_5400 - 0x4001_STFF
0XE000_0000 - 0XEQ00_OFFF ™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001 4400 - 0x4001_4FFF
External Device 1GB SPI2/i2s2 0x4001_3C00 - 0x4001_43FF
USARTL 0x4001_3800 - 0x4001_3BFF
IV 0x4001_3400 - 0x4001_37FF
0xA000_0000 - OxDFFF_FFFF Reserved l SPI1/12S1 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
~ GPIOD 0x4001_1400 - 0x4001_17FF
o 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_03FF
0X6000_0000 - OXOFFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF

External RAM 1GB

0x4400_0000 - OX5FFF_FFFF Reserved 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_SFFF
12C2 0x4000_5800 - 0x4000_SBFF

12C1 0x4000_5400 - 0x4000_57FF

0x2400_0000 - OX3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_53FF
0x2210_0000 ~ Ox23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220F_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved om USART2 0x4000_4400 - 0x4000_47FF
0x2000_8000 - 0x200F_FFFF Reserved(bit-band Region) a LCD 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM\(bit-band Region) < TIMY 0x4000_3C00 - 0x4000_3FFF
LPRCNT 0x4000_3800 - 0x4000_3BFF

TsC 0x4000_3400 - 0x4000_37FF

IWDG 0x4000_3000 - 0x4000_33FF

Ox1FFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
OXLFFF_F800 - OXIFFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OXLFFF_4000 - OX1FFF_F7FF Reserved COMP 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OX1FFF_3FFF y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_8000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_7FFF Aliased to SRAM AFEC 0x4000_1800 - 0x4000_1BFF
0x0801_0000 - OXOFFF_FFFF Reserved TIM? 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF FLASH CODE 0.5GB TIM6 0x4000_1000 - 0x4000_13FF
0X0002_0000 - OXO7FF_FFFF Reserved TIMS 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0001_FFFF [ _Aliased to Flash/SystemMemory/SRAM TIM4 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_03FF
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EREIAKR
2.2.1 IRARINTETE 523 (FLASH)

Fr N EE M 6AK B 128K 7 T i A RNEE INAE (FLASH) , I FAERE R A s, T K/ 2Kbyte, S7#FTT#
By F5. Tk . TR

SCRAFREINE RS, BANEINE . Sl H3E (BFEFHATERE) .
SR IXERE, 2w N3 X, AR Z AN LG A A (RO SAT A .

2.2.2 R AILSRAM

BN ZIE32KET N ESRAM, 4 AHSRAMLFISRAM2, HA1SRAMLG K H24KFi, SRAM2K8KE
. fESTOP2IRAS FSRAMIAISRAM2 Al e AR FE 5dE . STANDBYKIh#EHE X NI SRAM2 1] 3 {4 45 B4

2.2.3 REMNRAEX P EIEHIZE(NVIC)
B NEREM A E R, GE08 AT 2 1X86/ 1T B i -h TR E (A 1516/ Cortex™-MAF 1) H KT £8)
FL6MIL L -
& ZRATINVICHEG8IE BUL LR 1 Hh W S AL 21
Hh T ) RN T3tk BB N %
ERATHINVICE: O
FOVFHH T ) S A 2
Qb B 38 R e PR S 2 v B
SCFE R R R T e
H S R AP BE 2R
& PEUREIN HEKE, ToREASME ST
AT DL g5 /0 (1 o T A AR Sk R ViR £ BT B T R

2.3 ShERrhER/SEAFEFIZR(EXTI)

AN WA ) S S 22 v R B8, TR AR TR MR R . BN R W 2R AR BT DU ST b T A
RFEA (LT E R B B OGA ), RS b B B MR A A A LR T TR TS SR RS .
EXTa] DUAS I 21 ik i 55 B /N T N S APB2 I 80 B B . 22 1864138 A 1/O B2 2 164N I M H 28

2.4 HN#ARS

PO PR R b (L Pk B, B HE N B EERCHR % 25 HSI (16MHZ) , N & 4FMSI (100K-4MHz 7]
FCE D, NN A LS (40KHZ) , 4P mnd I 2 HSE (AMHz~32MHz) , MK 47 LSE (32.768KHz) ,
PLL.

LI A EEMS IR i 5 BN ER NI CPUIRBF, i Ja F 7 o] AR F AR B AT R R ThRE I HSER s ks
DNE PRI B RGN, B RR R, RGO A S EIMSL, AN RAERE 1 Pk, BT LRI AR S
Wro [RIRE, 7E7EZI AT DURBOCPLLIN Bl 58 42 A o W B (4 24 — A1 08 T 0 M AR 7 45 R R0 ) o

MSII B Al I F#ESTOP2IRZS T 1 DU ML R I S ATHE 2« BRLAE TRIDARIZATIRE N N R G o, BLK
Hog — SEXS I BoRE BEEOR AN R, R IR R LA = 13755

SIFNENP 22 RG, R EFITEG, PSRl S HSESILSE R 2R 20,  — ELASI R4 I B2k
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BERKAR
RoRs BB U2 PRI Bl 7 A b i

Z AT A F T C B AHBIIAIR . i APB(APB2) FIK#HAPB(APBL) X 15, . AHB I #x =i 5% /&£ 108MHz,
APB21] & mi i £ 54MHz,  APBLIF) 5 = % N 27MHz.,

2{F FHUSBINRERT, 2 [F {8 FHIHSEFIPLL, CPURISIFR L 4i/248MHz. 72MHz. 96MHzE,108MHz.

2-2 I B

FLASH_CLK
CIOCk Tree J HSE TRNG 1M to Flash programming
Legend: | Prescaler |——» TRNG_CLK 1M
HSE_— ngh-speed_exlernal clock _5|gnal HSI TRNGIMSEL L12/41+132
HSI = High-speed internal clock signal
MSI = Multi-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal i | /i;;/sca;;rz —————*> ADCCLKIM
LSI = Low-speed internal clock signal ADCIMSEL
USB | 48MHz USB_CLK
Prescaler | ————— o USB interface
/1/1.5/2/3

RNGC prescaler
11/2/3/4/---132 RNGC_CLK
ADC PLL

lr\(;losll< Szc rescaler 4D ADC_PLLCLK
111211256 ADC_CLK
4MHz MSl ADCPLLPRES[4] ~ ADC_HCLK

ADC HCLK
—1 prescaler
HSIRC J 11/2/+++/32
16MHz L
ADC_HCLK
2 PLLSRC .
(2} SCLKSW HCLK CcPU
! AHB BUS
PLLHSIPRE PLLMULFCT | e
0SC_OUT LIHSE 0SC SYSCLK P&cher HCLK
OSC_IN 4-32MHZ PLLCLK| | 108MHZ | |, /o7...515| 10BMHZ [18] SysTick
B MAX
HSE MAX SAC_CLK CRC_CLK
PLLSRCDIV APET DMA_CLK
PLLHSEPRES 27MHz MAX PCLK1 to

APBL1 peripherals

LKSSEN t— Prescaler
HSE RTCSEL 11/2/418/16
TIM 2/3/4/5/6/7/9

0SC32_0UT @
LSE OSC RTC_CLK(to RTC/LCD,
05620 Lseosc  CLK(o ) If(APB1 Prescaler = 1) x1{———> TIM2/3/4/5/6/7/9_CLK

s else x2

APB2
+—{LSECLKSSEN Prescaler 54MHz MAX PCLK2to

LSE APB2 peripherals

11/2/4/8/16

b LSX_CLK(to TSC/LPRCNT)

— TIM 1/8
LSl If(APB2 Prescaler = 1) x1

LSXSEL else x2
LSIRC TIML8_CLK
40KHz IWDG_CLK SYSCLK

TIMCLKSEL
l— LsI APB1
I Lse Lsl APB1
—— MSI
PLL MCOPRES LSE SYSCLK
MCO [J+———  Prescaler | —f [ SYSCLK HsI LPTIM_CLK LSE LPUART_CLK
1/2/3/4/...116 —— Hsl COMP1 HSI
—— HSE COMP2
——— PLLCLK/A LPUARTSEL
MCO LPTIMSEL

2.5 REhiEx

fEJashit, W] LLEBOOTOS| AL 7 TBOOTHL & (USER2) SRik#AEE L5 I8 sk :
B NREFNGAAEE (FLASH Memory) JHZ)

B ARG (System Memory) JE 3]

B M)A EHSRAMIEZ)

JEEINEAL T (Bootloader) f7 78 T~ RGiAEfifi a1, P LAIEIT USARTIHIUSB L % [N A7 #EAT S B o
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ERRA

2.6 HHEFE

B Vpp = 1.8~3.6V: Voo3l [0 JEIAIA AR & o

B VLCD JySegment LCORIHR (it H, it Ar /7 w5 L B N A AN B I AR At UL (8 FILCD Y BT A
AT AEVLCD AT & DR A, Wa] BRSNS A IR 9 LCDRER e

B Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP., COMP. TSCIRHLMHLHL . VopafIVssalh 250 i 2
F|VopHVsse S WK 4-3ft T %K.

2.7 Efu

Al F N SR T B E AL (POR) AR K B AL(BOR) L, Xl IR 2 AL T TARIRES, RIERGAE M da
18V FEE TAE; Vool T € IIRE (Veormor) M, ELAME T RALIRZS, 1A A8 AN R AL HLE

2.8 AI4tE BB il ER

R ENE — T YmE R B (PVD), & A Voot I 5 RI{EVevo L, 24 Voolk T 845 T BI{E Vevo i
B b, bR A UK HESE R, PVDIREFEENFERF S . KT VeorrorMIVevo HIEH S %
* 4-6.

2.9 BEEESR

PR AR R EHR(MR). KT FER N (LPR) A SC K 2k
B EREU(MR)H T IE W Mg T
B LUFERR (LPR)FH T"MCUILP RUN. LP SLEEP. STOP2. STANDBY#x

2.10 {EThFERT

N32L43X 5417 il SCHF AR D FERE

B [P-RUN#Z

LP-RUN(Low Power Run)# 3, CPUIZ4TfEMSIHf &1, 7EFLASHE{SRAM#ATFEF, PLLXKH, Bk
USB/CAN/SACIKT AL, T 4G AR 75 B0 B v TARIRES

M s T DAIE I AT —— AN R ) P B s 1) 2 A LP-RUNASE 2 i

M SLEEPHIZ

FESLEEPHEE F, HAECPUIEIL, B 4h& AL T TARRA IF ol 18 R A o Wi/ S i PR B2 CPU

B STOP2##:{

STOP21% X 5 T-Cortex -MAFIR FEREIRAL L, AT 104% O B 7@ 8 X I F R A 00 I . 32 R TR 15 23 (MR) %
i1, HSE/HSI/MSI/PLLK . CPUZFf72e#%F, LSE/LSIA %k T/E, RCCHE4F, FrEGPIOfRE:, SRAMLFI

SRAM2H] i%&f54F, SPI. USART/UART. 12C. WWDG##:, 807 i &0 F s, RETHFKIIFER
PRI IE AR .
Mafg . W] DL AT — A B REXTIAE S0t 28 MSTOP2HE R e ig, EXTIE 5 7] L2 AMT16NEXTHE
5 (/OFHX)  PVDI#iH . RTCHeE, RTCHHEP,
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EREIAKR
B STANDBY#I=

FESTANDBY R HUAE 20 R 0] Lk BB I IR T REIR S o PRI B T R 88 9% P, PLL. HSIFRCHR ¥ 2
FIHSE AR 3 s 4 o< 1, AXLSEARILSIA] % TAF; E ASTANDBY A 5, T 7 as N A £, SRAM2
ALELRFE, RS TR
NRST FHIAME S ES . IWDGE . WKUPH| I EF— EFHAH . RTCHMLEEELRTCHY [ 4 n] AT %
1] %€ \STANDBY A e it

JE: EHASEHLBG AL ECH, RTC. \WDG L M I £ ] LA 36 12 1

2.11 HiEGF#B7FI(DMA)

R RIE IE FIDMAREHI 4%, SCRFSIMDMAIETE, 7] LUE PALH &3 BIAA 1l 8% S B A7 6k 35 A0 17 fik
SRS M DMARE IS SR B2 pP X (A B, 8t G 1 2] A% ey BIIA G2 b X 45 R BT = A2 1)
.

FEANEE A L T FDMATERIZH,  [RIN ] CLh PPl s R AN lIE . r I8 B v B A TE 1Y
PRI EE L AR PRt Ik AT H ARk

DMAT LT EE 4. SPI. 12C. USART, . EAMEHEH EHETIMX, DAC. 12S. ADC.

2.12 SERSES#(RTC)

RTC/& —4ESHa T Eds, WE H DR BgiHe, TRt 59D Thne, 12 B rb WA & S A b (e
F2ANIE R ThEt. RTCASH RGBS IEEMIE R, 4 MSTANDBY #EMeiErf, ARSI EA .
RTCHIX BN Bh AT LLIE$E ~32. 7T68KHZ /M i AR e« WK IHFEA0KHZ RCHR I 4%« B0 il (1 AR s
Bh 2128 T B — AT B . X TR BEELSR AR S S S 5t U F AN 32. 76 8K Hz i /R Ayt
BRI, [FIET AME R AR SRR Bl 22, BT LLIE S — N 256Hz ({5 5 X RTCR B #h gk T e i . RTCH —
AN2207 TR AT T I 3R b, BRIV 0L T I8k 32.768KkHzINy, e 77 A — AN UK I A) 36 v . Y 4h
RTCH] DA Rl R AR D FEARAS T rel, DLAE e TSCHE R T4

2.13 ENSEMEI)E

B2 2 I R E N & 5N E N SRR R ACE I 4%, VMIRTIREE R 2%, LAR2ANE T 1 E I s A LA
R G E I A o

NRWE T m Pzl E S 45 EIEEN 85 REIAEE I 45 AN LA SE I 2 (1 T g«
R 2-1 ENAIIRELLEL

S HEEmANE | HEEKE | WAEEM | *Z@”A‘% W HEEY | A
TIM1 . L, 1~655362 [ 1) X
TIM8 161 T, HEF (FREE ATEs 4 H
TIM2
TIM3 .
o mt, 1~65536.2 [a][f] \ .
Timd 16 T WETE | fEE T 4 egl
TIM9
1~65536 [a] ¢

e 164z Lk o b 0 et
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ERRA

LPTIM 16437 R 1/2/418/16/32164/128 il 5 it

2.13.1 {EThEERZELPTIM

LPTIMZ — 1641 5E I 4%, 7] LIFEFRSTANDBY B A Ay rL G X T ig 47, i n] >k B T-LSE.
LSI. PN I e el AR B e LPTIMANG AT DLSEELE A E N TH 8. S AR T aedt, & m] BLRAE K
PR EE s SCRF UK BO0UE A BAR IE A Bk o B TH AL e« IR LPTIM R LA STOPAIR T #EAR 212 47 FFnic i
R4

B RIFEEN S E B R T

m 1607 EitHes
B 3L, 8FhA AT (1. 2. 4. 8. 16, 32. 64, 128)
B EE AR

& HNEEAPYE: LSE, LSI, HSI, COMP1_OUT, =i# APBH 4l

& EITLPTIMEG N AR b P (TAE ELPHR S 35847, T ko i1 % 38 i F)
1667 ARR H B #3777 4%

16407 LA 35 25 A7 3%

LR A B AR

R A N\ i

BE b G Ea R E

ARCEM S O, PWMD

G A A5

Bk B, SCRFSLBR PR, UK QEZERIEIESD)

2.13.2 EAFERZF-TIMGHITIMT

2N ST Y BE A 2 I 28 (TIMBITIMT), RN I 23 AL 5 — N 1647 H sh sk i30S, i E I n g 7o A o
IXBh . EATTRT AE 3 5 B g PR AR () 3 v, 0 M v DA B A e 3 (DAC) SR LI 4, B A1 178 A 8
B ER P DACH @I fi & Hn ) ELB2IKEhDAC

%
B EAE AR B E R B TR AT
L 4
L 4
4

167 [ Bl 4% 3 R i 2 s
1607 A] g FE (AT SERHE ) T e, T X N i B R 2N 1~ 655362 8] (14T =AU 2343
filt i DACIT [F] 20 HL %

& TSR R ) I R A T/ DMAGE SR

2.13.3 EMAERZE(TIMX)

W& T 5] A5 AT A E I 25(TIM2, TIM3. TIM4. TIMSFITIMO). X5/ 5E I 28 #5258 e T 1),
BN E I B ERAT —AN1607 1) E SN At Bes . — AN 1601 T4 S g FAAN ST (3, ANl AR
A TR HTIEK ) | . PWMATE R g e, 78 SR 3 s 0 & AT 44t
B2 20N N3k EL R B PWMIE TS

B E A EN A R E TR
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BERKAR
& 16fiE b TR AR/ BaR R
& 1607 A GRTE(R] LLSERME ) T St 1B I BB ¥ 70530 2R 1 ~ 65536 ] AT = B A
L e i SVA G
® AR
® jihiLbE;
®  PWMA S (h G ulr a)% 746 2X)
® kA
& A AMRAE S 1] 2 N S AE I A TE ) [0 L
& WM R AR A ETDMA:
®  FUR: MR L/ N, TR Ae e GE I P EGE A ER SR bk ) s
® A FIOHEE R BN (FIk. BIG s A B AN A )
® AR
® b
& SCRPETNS e AL I R (152 ) i L 45 AR R A R i HL B
& R H AR ARSI Bl B TR YT i B

EATE R E N SR DI RE S M R N RS R AR, RGeS TR . AETRREGCT S THE
BN DABRSS . AT B A I SR E0RE A T LEPWME o A I 28 304 SRS [ DMATE SR AL o

2.13.4 BEIFHFENZZ(TIM1IFTIMS)

PIANSL ) OE I (TIMUTIM8) |, B2 I dead i vl R 7073 A 3 SR B iR 16467 F B e B B ety Ao
XFFZFIIRE, A E MRS T IR (A R),  BOE A BOR (Gin  ELE. PWML RAJEIX
If [ ) ELANPWMT HH 28) 8 52 I 285 T 20 A RIRCCI B ) T A 8, T LA SIS Rk b i AR 8 J 44
WIS B I ZAP RIS . A ER SR e B OLH), WA BAHIE AR 3R .

B SUEN AR L E D RE -

* 6 6 o

* 6 6 0 o

A I T NN T VA N = P e

16457 AT G F2(FT LASEIH I B0 TR IR, THEas i B AT 14 43590 32 M 1~ 65536 2 1] AT 2 4 { s
SCHE A 71 108MhzZ A Dy 58 B 28 4 B e

ESPN Mo/ WVRG B

® i AHhzk:

® fhth i

® PWMAERLGA S [r X A

B f A 2

PWMfiili & ADCE A«

fih % i ) 253 7E PWIMVEEA F 30 A ] P

U DX B ] 7T S A2 A ELA M HE

A FH AN 5 4% 1) o e 3 R 2% LR A [R5 L i s

FOVFAESR & A H RT3 Fa 1.2 S5 B0 B 25 2 A7 28 1) 3 S T 48
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BERRAK
¢ Breakfy A {5 5 0] LURE 2 I g e (5 5 B T BADRE B — A CRIRE

& W N FEARARN A EI/DMA:
& FEE UPEER I R N, TR A A G I AR s A AR )
® [l R FGTEEY RSN Fik. VIE s s ik )
® I NFHI:
® fhth b,
® Breakfs TN
O SCRFEI AL G B (IE RS ) SR A AN SR A KBS PR
& bR NAE A IS B B o R I IE P I

FEFBRLCT, T T DR e, R PWM AR 428 0k, I DT Rk 285 Bl T 5% IR 2 Zhisg
S PRAERITIMAE I AR, P RBESFI AR [R], DAL e A2 i) g I 45wl DLIE L 2 I SR B T RE 5 TIMGE IH 2%
PrFIRAE, SEOERD B BRI RE

2.13.5 ARLGBEER3Z(Systick)
XA ER g T i BE R0, ] 2 — AR s H s .
B CRA IR
PZ ALY A e
EEENIIE R
2 H 3% N0 BE P A — AT Bk R G b

L YN

2.13.6 A AENIZ(WDG)

TEWAE T TISIE T IHIWDG)FIE B 1T 1(WWDG), WANE T IR AL 7 5 i 224t I a] ks
PR FH A R
MSIETTH (AWDG)
PRST A T I A T — AN 1267 A Yl i BB A —ANSAL A T4 s, T F AR EE RCHR Y 28 9K sl B = i
Bh e A U AT AR 2K, BT TAEZESTOPHEI X FISTANDBY L, . IWDG— EPE IS, W15 A7E 15 5 [H i [a]
WIS GERE I E0ES) , MIZETHE A8 T 50 2 0x0000 P24 47, & ] LAFH T-76 S R 7 2% 24 0] B 45
RN RS, BUEN— E I 88 o B R 7 4 (R 9 o 3l o e T~ 4 v DATRC B8 s S Bk I3
BT A AR T FER R AT I
HOFITH (WWDG)
T T 38 A T SR MBI, el AR T AN AT 000 1403 i 2% A B ) S R 15 18 1 3 138 4T e 5 i 7
A PR o BB R T B RS B A TO A A8 ORI M B, & 114 FRL B 7R I8 B B At TR B AR, &p=4:
—AMCUEN . TEIIRTHEES AR & O ZF A7 28 BUE 2 AT, G0 S 707 A 9 T+ B0 AR (FE 42 1) 25 A7 45 7R ) B
B, AR E—AMCUR AL, X R I IR A8 75 ZE — AN PR A ) & 1 Al o
B EEARA

€  WWDG HAPBLH £ 434515 15 21 1) By £ K 50 5

&  IRFER A BB TR

& XMHEN:

* 6 O
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BERRAK
& B R HIE /N T0x40, G TR a) = AR B4

& ORI B R DAMEE TR, (A T 3h) W R R A

& WREBTE TV HRVER T, 2R A S T OxA00 7 AR LR R I (EWT), T PAg R
TERH A DO % WWDGE A

2.14 PCRLZENO

N 2 2 AL I2C L 2 1, EARMEZ EHLIIRE, FEHI A 12C 2 N P Bl Al
SEI o SRR FE G R A R (R R FIMHZ), SCREDMAERE, A 5SMBus 2.0 %% . 12CHLERAT 2
1%, BFECRCRYMAE AR . SMBuUS(R Gt #Lia 4k —System Management Bus) FIPMBus( H & 2 . 26—
Power Management Bus).

12CH: 111 F D Resi iR i F -
& EHIIhRE: AZBEHLE T B T R
12CE W& e
PR I b
PR IR AME 115 5
12C AR5 D) BE
A G R P St bk G 0
12CH: 1 SCRFTAL 1007 Tk, 747 MBS SRR UM b ik i 17 B
15 1 (AR
7 A RIS U7 A2/ L0 bk AT R I
SRS [ 8 TR
®  FRifEid (114100 kHz);
® (/14400 kHz);
® i+ (FHIAIMHZ) ;
& CREE:
® Rk AR
® T RIELE AR
® I2CHZRITHRE;
& HRARE:
® I K
® Hhk/HEEAL S I R (ACK) B 1R
® LI BIHE R AR A B 1L
® A LRI B T AR (1 by RV
& 2
® 1/ HRIT T iUk B TR T
® 1Ak TR

L 2R JEE JEE JEE 2R 2R JER SN 2
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ERRA

*

* 6 6 0 o

*

A 3 O KB B Th B

AT IDMA;

A iC B [YPEC ({5 B AL A5 G ) 1) 77 AE 5 36
I LB PECAH 7T LME N J5 — 7 1 A i
T s — A T K PECHT 1R L
FHEZ¥SMBuUs 2.0

25 msI BTG I SE

10 ms 3 B % RF B R (1)

25 ms M\ % % RFR R R I ]

t ACKHZ il KA PEC ™ A= TR 56
RS HE L (ARP)

F2¥SMBus

2.15 EARYT /3P WAEE(USART)

N32L43X R 7= dhH, R T 25/ B ATWOR B0, ALFE3/N il A F2D 57 0 iUk 28 (USARTL. USART2A
USART3) M2/ A 57 5 Uk #% (UARTARIUARTS) . X542 34t A/ 57 251815 . S #FIrDA SIR ENDECf%
gt ZACERAE G, PN TR E R AAILINE/ A IIRE .

USART1. USART2FIUSART34%: [ A MECTSHIRTS S 541 . FHAISOT816/1% it R0 2K SPIiE
fEhis, BT 82 0 # AT LA I DMAREE .

B USARTEEHHEM R

*

*® 6 6 0 o

* ¢ o

* 6 ¢ O

XL, FBEE:

NRZAFAERS 3

BB R R AL AR R, W AT AR, T RIR AR IR
] Gt AR A 7K FE (B hLEROAL)

AIACE 1AL, SCRELER2AME 147

LINZE & 3% [H) 25 Wi 57 0 B8 77 P LIN A I T A7 T RE 0, MUSARTREC B R LINAY, A Ali13
SLWTFFET, A 10/ LA T 457

B 4 A I I b FH T [ 2 A i

IRDA SIR #fias i s, 78 1EH BT SCRF3/1647 (R HF LI [H] ;
BRI BE

&R 3CHF 1S07816-3 At HL e UV s A0 8 e R sl
e~ FH R 0.5 F1 1.5 M 1A

e Hf
e i

LR TR A
AL E 1A FHIDMA 2 22 0h 243815, 7ESRAM HLFI 42 1 sUDMAZE b 2 i/ 36 774 s
ST ) 2% A8 R YA B A R a7 5
For AR 2
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BRI
o B
o b
o IR
* s
o iR
o XTBCHEE TR
& PUHEBRIR S
o iR
o IRITHIR
iR
o I

¢ 107 bR EFJUSART H T

*® 6 ¢ o

ZRCPRIRESE, AR BEAILES, B

CTS %8

LIN W55 A i
RIEHEFAERT
R T,

F WSO 2 A7 25 s
R B 3 28 R 25 I
T R

T 5%

o 5 R

R B A R

M BRAGE i e e 2 PR e D) it ko 7 A )
PR AR T 30 Ml (MSB,  5590r), A
AL -

www.nationstech.com

USART modes USART1 USART2 USART3 UART4 UARTS
FP R X SCHF SR SCHF SCHF
BEAE A X SCHF SR ASFE | AEH
£ 547l (DMA) SR X SCHE X SCHF
EZ iSR! X SCHF SR SCHF SCHF
EEZES X SCHF SR ASFE | AEH
Bhek SR X SCHF AR | A
XL (A ) X SCHF SR SCHF SCHF
I'DA SCHF SCFF SR SCHF SCHF
LIN SCFF SCRF SCRF SCFF SCFF
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ERRA

2.16 KhESPTWAEES (LPUART)

MR MK TR B ATUOR 88 (LPUART), LPUART R 7ESTOP2IRAS T 120 8idE (i
9600) , FEAEHWTEATE P MREEMCU . 3 A s I EC BN S B (B A APBEYHSERT ) JET]
YENF SR B O, DU m AR,

& RUURAER ARG GRIGA . RIS AME IEAD)

L K ZBR 2R JEE JEE R JER 2R JER NN 4

® Lk 1 friERhtr

www.nationstech.com

| G V5 A R VA i v VAN QIR > S g s v i/ o D= W 5/ L v VA

® Ep 1 AffFIEAL
® T ML B A AR R AR A

LPUART 37 32byte #:UX FIFO. 3 ¥F lbyte k& i% FIFO

PR R IEAFE Az i L

FIMREBCRF AR (BT LURYEZ 4 FID %)
A8

SRR EE IE T R AL T e T

RESAL V7 1) W] R A s o s =0
ARG R AR S

BF RS H A7 A

SCHRFREAF AR

SCHF DMA ¥ 4% %

£ STOP2 RS T SCHF LA T Mefit MCU (174 hir = -
® A A

® Rt AR AR AL

® RWEIIRE T Bl

®  SCFFRIHT HE IR E 4 A7 IS VL RS

2.17 HBITIMEEEO(SPI)

A2 NSPIHE L, SPIAR YRGS A SAMBR & LB L, [, S47 77 Gl 5 . B D n] DL G B A
B, RSN AR AL (5 I 1 (SCK). R MIEREI 2 ERCE TN TAE . EW T2 A%, BFEHEH]
— 2RIV B 2R R XU B T R A, 3 AT P CRCA 6 1A R S A5 o

B SPHEOREEIhAEA T .

*

* 6 o

3L A T[54

Hr BAN Y 5 = AEOBL A B 4R 1 Xk B L [R]D A
8k 167 1% it Uk £

FENERE:
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*

L 2BR R 2R 2R 2R 2R R SN 2

*
*
*

SRR F A

8™ A T RS A TR 3R B (B KA TPCLKI2)
MBS Z (I K NFPCLK/2);

F A A PRod a5

AR T 0] DL AR B AT NSSHE B EIN R BB 2 s
A Y P2 B A P RO AR 5

AR R AR E , MSBE i Bk LSBYE i ;

AT fid R T 4 T RR R WO 3

SPUS AR R E

SRR SRR AE 1 4FCRC

® (EREREAR, CRCH LA NG —A 715 K%

® TEANU TR o H I B s — AN B 34T CRC 1R ;
A fid R R T ) SRR U L DL K CRCAE A7

SCHEDMATIRE R B 5 RE AN e P AR RO A 521 3K
P ik . 27Mbps

2.18 HRiTEMERO2S)

12852 —Fh3 5] I [F] 25 B 473 L@ T B L, B84SR B2 AN vE R 12S 82 1 (5 SPIR ), BT LA LAE T E B MR,
IX2ANEE VAT DATE B 1647 . 2407 853206455, 75 AT FC & % N\ Bl HU B, SRR SR ARSI I\ 8kHZ £
96kHz. ‘B S i VUFh S SbrdE, AdE CRIH12SkRitE, MSBARILSBX 55hriE, LLAZPCMFRYE.

EAFNTEIRA, AT TAEEEMMREA T . B e/ E e ny, B8 O A B s d i

fE5.

B 2SEEEDREU R

*

L IR K 2R 2R 2R JER JE 2

R TIRAE (UR 1% 831 :

BN

SOL LRV P SRR T4 A, SRATRE B 1) 55 SR A A 26 (BKHZ £ 96k HZ)
et AT LR 160, 2447884 321 5

RS 3 [F 2 B E WU 1607 (1617 B i) 3132407 (16 24B321 7 Hda i) ;
A R A B AR P (R E )

MR AEAE R (1T s s R 32 OB R (38 H bR A A

1657 45 A A7 2 FH SR A IR AR UL, 388 3 A o 5 AT — A AT A7
SCRERII2S B :

® 125 KAFIiHibR;

®  MSB X FhRiE (e R 55);

®  LSB X FFARAE(H X 5F):
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BERKAR
® PCM Pt (16 A7 i Wi b sk i A2 ol 16 A7 Bt iidy™ fié v 32 Az i ni);
& BT S EMSBAE S
& AR A A DMARE
& PR DU D B AN AR A, LU AR [ g 256X FS(Fs Iy E AR FE )

2.19 #EHIZRRIEMZE(CAN)

AR CANG 24 I, FEZ52.0AMI2.0B(F:3h) MG, fFrE# mik1IMbps. B ] AEICNARGE 11ALFR R
FEHORRUEDT, BT DL K 3% 29 R bR IR AT (7 FEE i o

BB
& CRFCANTMY2.0AFI12.0BE B
& BURrE R 5 1Mbps;
& SRR flOR 1S ThRE
* KiX
® 3 NRIEMLFE
® AR S R TR ARG B
® itKI% SOF Hi ZIfH 1) %

& Bk

® 3R 2 NI FIFO
A AR S AR 4
H 14 AH
PRIRTFEFI R
FIFO ¥t Ab 3 7 A n] i B
0% SOF I %I Frg i ) 8%

& [N lalf A m AR
® ARl E AR
® 167 H HIE T EM &
® fERE 2 NHE T AR A

T i

& B
°
N (P WA S e = | Rl TR O 7 =TT R RV E S
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ERRA

2.20 BEAHITESZ(USB)

PR D IR AIRUSBI AT H 2%, M54 USB % %% (12Mbit/F0) bR, I sl i s, BA 4
HUMLBETh At . USB% I I48MHz I 4l A #EPLL B 4577 4 .

W USBUCR& M@ 2R T

R4 USB2.0 A 4% I AR RV

AIPCE 1 %) 8 A~ USB uifi i

CRC(EH TUAR KL ) A RS, S AN (NRZI) G B/ RS A1 A7 3 72
SCRFt R F) 0 i a5 B X LA«

YHFF USB Hte MK #:1E

T S B ok o A

£ER USB DP {554k by 15K FEFH (7 Al i e il R 3o DD

® 6 6 6 06 ¢ o

2.21 @ER%HNELEEO(GPIO)

W Z641NGPIO, 4t a4l (GPIOA/GPIOB/GPIOC/GPIOD) , H:H'GPIOA. GPIOB. GPIOC. GPIOD
FF2H164 3 o FEANGPIOS| JIFSRT DL E A4 e & i - HERRET R D« BN GiFElANHY ERieli v ) B8
SR MAME IR T, ZHGPIOS| S £ Bl AL, B II05| it Siteh 5 EH; Bk
T HABRE TR L, e ATA MGPI0 5| IR A K BT R 7] .

B GPIOEZERHERGIR LR
& GPIO i [ IR AT LA HT AT 73 ) e B R 2 A X
® HINVETE;
N bdr (35 EED
BN TR (38 FED 5
LEPE TP
AR/ LT e R
A i
e 2 FH Th Re
THRE H Dhie
FH 1/0(GPI0)
AR AN E AL G, EHThEEARTTE, B BOOTO 4k (BOOTO AN Nz » 1O 3 I
e B A AD A
AN E LG, ERThREARIFE, 1O b il B s lim A, Zhi5, JTAG
51 E TN B e R
v JTDI BT FRiss;
v JTCK BT Fhif;

# e e e e o o o

PO

E:
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EREIAKR
v JTMS & T EHii=;

v INTRST B F FHiis

o CUYEJNHIHHTCER, 5 R0 R A7 A DO E S BAHRI 1O S, BT LA AR AR R
R X

B A 1 BT B e s

& SMRHTREE . A DA SRR Sy, A T AR AN, i A AT B R A
s

& SHThEE: (BRI DI Rg AT 06 v A7 G B 75 17 2 S e

o I TEFAMEATIGE, Ui I E R A (R B RECN R BN 512 25 R b
UKz ;

® Xf TR ThEE, i UG E ST Th e e AR X (HE AR BT TR+

® I TRUn B TR, i AL ZUAC B ThRe i A U (HER BT R . X, NIRB) AR
Fic B BT 2 N

B AEE L 110 5 ThRE

GPIO BisE L], BUEHNLHI VRS 10 BLE . U —ANum DA BT T 88 (LOCK)FE 7, £~

—IRENLZ AT, KA Re e AL E

*

L R 4

2.22 filiRfERRa3ITHIZE (TSC)

TSC&Touch Sensor ControllerfJ fi#x, —FZMNH T B A i gE N 5y, FERSEIT:

*
*
*

* & O o

SCRFHA S MIEDIRE, FOKSCHF 24 NIETE, &N EIE A AR RE

FEIEH TARRCT, Al Bl , i3 R8s CPU.

FEARIIAEREA S (Sleep. Stop2) , Al Rfi= A, Al CPU, HEMEIEHA — MUREERRAR
&, EE .

PITAT S TETF IR AN, Ao e P £ ~F- 1) D FE<10UA.

S22 G PG N 14 T o T ] A P

A SR A ARSI P ) T ] P

R kAN SR E R B, 4G Base A Delta {H, SANEIE AT HOL A RME, AR4EE -3 B,
A HEAT ke v O LER

2.23 B BR@mEBTIEEN(Segment LCD)

LCD#5 1| 28 /& — /& ] T3t o5 B TR i s 28 (Segment LCD) BB Z 45 #2585 2%, 2 HA8NA
37 (COM) Fl44M X Bri T~ (SEG) , AT IRZN176 (4x44) 320 (8x40) NLCDEG tE, AN
Uity FACE B TR S 1 51, BARTT S 2 50 T ook B2 51 BRI . LCDH 24N X Be 4l pl, X 46X Bt
AT AR K. A T IX B, (BRI S) 4, XX B fmaii k. X EHEE S —
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BERKAR
JEAE PR PR Z 1AL X 55 FROVR s 70 o =24 0 VR I P sy R0 P Y PR I UK 2 8 X B T Lo 9 T 3 S W
e R BN, CRORE IR RO X B A AU AT »

ZLCDFE il 88 1] LAAEBR e LRI MU A IR Th FEA =0 R TAE.
B LCOEEFERMAR T

*

*
*
*

* o

* ¢ O

* 6 6 o

*

*

i A AR B e R R
TREERAS . 12, 13 14 F1 1/8 TAEJE H(Duty).
YFREA. 12, U3 A1 1/4 1R KL E (Bias).

XU LA Fo v P B I SR 3 s Bl A s T i o Bl (RERTESIARESERD . AK
M LCD Ff S R A IE S A e B

A gwAEH) VLCD HiEM VLCDmin #| VLCDmax, L% LCD Xl EbfE.
I 3 (1A P P Y

® )\ VLCD 5I4 e, LAk VLCD #:4%%] VDD,

® IR TR A, ST — 1pF B2,

ARG B ) P B L BE X 2 45 4, DADUACE & LCD THIBR b P M gk
P9 R H R AR

PIRNASIR] (% b R i) 5 2K

® YN R E AR, HE T UM Vicomin B8R Vicomaxe

® i (AT DARCE 20k 7 AN AL B B T SR AT DX e B 4

CRFHEAR . ARTHAEREIRAS MU N R, AT DA7E IR S 30 A8 F LUR 13 AR T e .
T A FH A8 BB SR A FL L T AN T

LA T T RIP R, KR B N R

IR R Dy BE—S 355 J0 75 R AT T TR R

® CRF1. 2. 3. 4. 8 MITABREAIRE MR T INSE.

® [NERAIR A Al E Y 0.5Hz, 1Hz. 2Hz 5% 4Hz.

AR SEG 1 COM &I, Mot e B OAH R ) AFIO.

HSE/32, LSI, LSE Z#i LCD I #hin] iz +%.

2.24 /AT 2% (ADC)

B SRR N 127 SMsps R AR R (IR IR ELETMADC, SCRF L AN Z 204N, TR 16 SM AR AN3AS A B

T

B ADCEZRHERIR T

*

XFF12 67, 1067, 847 6 Ay HEE L E
®  12bit 7} HHRE T i = R A IE F 5.14MSPS
®  10bit 73 A N i = R AE H % 6MSPS
®  8bit 73 T i R AE A 7.2MSPS
®  6bit 73 HF R T s KA E #E OMSPS
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BERRAK
€ ADC Wil o8 TARRS PR SRAE kAT I I et

® it E AHB_CLK fEA TAER MR, & nl £ 108MHz
® NTCE PLL AEJRAEIS B, S il 3] 72MHz, ORI
1,2,4,6,8,10,12,16,32,32,64,128,256
® HTCE AHB_CLK fEARFER EME, fmnl 2] 72MHz, (K514 1,2,4,6,8,10,12,16,32
® IHIfI BT AR ThER, AR TEC E K IMHZ
SCHEE I SR ADC SRAF:
SRR 2.048V 1S % HUE Veersurrer
FEHREE TR TR NBE S oORUR AL | I SR I = A v
ALY T S 4 A 2
MIETE 0 FEIE N 1) H s fiE
SCHF ERHE
a7 AR B — S5 2 X 5
SR TEI B R LA 38 1 4 ) i P
T2 0 R N B 4350 0 s A 3 T
[F] A 2
ADC fEHEIR: 1.8V F] 3.6V
ADC #ii N\Jilfl: VREF-< VIN < VREF+
€ ADC 7] LU#E ] DMA #:4F, FREER A DMA 5 5K 4.
BAUE 1 ThRE, ATCAIRR RE AL B — 2% 2 BRI A I TP IR, A A 1E 5 T Y IR
I, R A i

L ZBE ZER 2 2R 2R 2N 2R JNE R JEE JER 2

2.25 BHENKZ(OPAMP)

R IR 2 2L IS SRR AR s BATAMIIBOR . N BB ERFEAT Al g AR UK AS (PGAD 252 M AR (L
HEFLAT A BT BORAN ST B IE ) o

B DRI
pasTELIE PN

NRER A TPANCSrit
OPAMP “LAE#E AT LARC & Fk:

& SR SN EE D
& PGARI, WM BIN2X, 4X, 8X. 16X, 32X;
& REEERA

P EE S ADC JEIE H iz FOBOR a5 0 5 5 I &
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ERRA

2.26 HELLB:2R(COMP)

SRR Z 2 LU RS, e COMPLSCHHIRINAEREN, AIAESTOP2IRZS '~ TAE. W LA sk st &% (Lt
BAsPAT L5 20 ), ] IAUER S &AM, ERALIZ R G R UL R B € I 48 1 PWMA H id &
YD REILE ELIN i B

B R EEThREA T
L 27 KN
& LURRER I SR AN IE [ S 3 DL RN
® kM 1/0
® DAC g%
® Y 64 Zn RN S
< VREFL MRIFEHIEZH, A4y COMPL A
< VRER2 NAMRIIFEHIEZSHE, AIHEHt4s COMPL Al COMP2 fii ]
Al g AR IR, PIRCE NGRS RIRWT . TN, iR
& LUREE AT DU ) 1O B e RN, F TRk
® kIt
® OCREF_CLR #Hf (HT& A Lzl
® RIFEFt
PO 25 SR A B, B REASE DL It RO B it
COMP1/COMP2 A] LAZH Bt 7 11 bL B 3
SCREH BRI LU S, P DO AR RV B Eli 4% Timerl_OC5. Timer8_OC5 fE VN Fafi A\ ;
B LU B AT LA W BERE 77, SR Sleep B FIeE, COMPL AJ SZHF7E STOP2 | Mefi

*

* 6 O o

2.27 BF/EPEH2S(DAC)

PN B #5135 (DAC), DACZ120 BN H 5 H B R L 8%, A 14 B Bufferfi%
HifiE. DACH LLUEITVDDAEL Veersurrer NS Z IR .

B OXAEELSCR PR ThAe:
& N E Buffer [% HEIE
AL B 8 frEk 12 frdi
12 s T P C B A A B R 57
[F] 5 5 D e
7R I
PR = A
37 H DMA 1j#g
BB e AT B 4

® ¢ 6 6 6 o 0
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ERRA

2.28 {XIhiElER: 11238 (LPRCNT)

LPRCNT (Low-Power Rotation Counter) #&—ANA] ZEAR TFEAR 20 xof 5 ) Jid 4% 1) 4 J W Ak iR A T e % P8l
Bt T REREEL . IZARHREE A —AME B 1, — DU IR S RS AR, 3@ A I B LCPH JE IR %
) B I AR A SR A S R AR AL B, TR A ) 5 SR b PN 35 ) AR A 28 347 B0 Ab B 50 IR A a0 i, 230
X B 1 5. LPRCNTA AR HERE IR IE % TAERI MRS, U R A HE I BIEE 25, IE
WA IZEE R G TR T, ZIhRe T A TR EE N 5.

B TR

R 3 BRMST LCARIRES N, B BRALIR S AT A B S5 CREERI, ik BIE S
AR ENAS BIERERFESZE (1HZz~2KHZ) , LIRS AR D4

A g R T P S b

YRR IhFER N B s iR

ZFh T AR

KRR CHT S50 %)

IEH TAERG, BaiRENIETH4,  nI7E STOP2 JRAS T MefiE MCU

AT RE PSRN 18] . 78 0L TR DA A FELJE R 3 1) [

A TR B B

T E BRREBIE

L 2R JER JER JEE JER JEE JEE JEE 2R 2

2.29 mEEREER(TS)

TR AL AR P — A BE IR AR I FEL R, FE YU I 7E 1.8V <Vppa< 3.6V ] 1AL KA AE N 4%
FIADC_INL17/HNGEIE I, F T AL Beds 1) B e 4 B 0 M

2.30 BEHRRRKEITHE#T(CRC)

£ CRC32FICRC16ThfE, MG ITUAALI(CRC) T B0 /& M [E 52 i 2R il 2 T3 BT —CRCHH 45 3.
TERZ N, 3T CRCIF M FH T 30k B AL szt i) — Btk . FEEN/IEC 60335-1FRAE 1) 7 il Y
EARHE T — PRI N A A B R T B, CRCTFSL R T A DL TSR M F SRR 25 44, IR S EsER AN
A BOZ A P AR 25 44 X L

B CRCHFZHFMEUWI T
€ CRC16: U2 I X6+ X5+ X2+ X0
CRC32: LIzl X32+ X% + X2 + X22 + X164+ X12 + X1 + X104 X84+ X7+ X5+ X4+ X2+ X +1
CRC 5L 8]: 4 A AHB I 4 & #(HCLK)
TEIRTCAR VT A G v L E
Y F; DMA J5 5%

*® 6 o o
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ERRA
2.31 HEEMAINES|Z(SAC)

PR SRR AT IS 51 5, SRR 22 [ PR B ik 2 T S R PR i SRV A R A R B P SRk Il AR T Al A A
RPN ONIETEI S ud

W RS ANE L

& 7 FF DES XHREE
® 7 fF DES fll 3DES &z
® TDES % fF 2KEY #il 3KEY ## 3k,
® ¥ CBC fl ECB iz

& STEF AES WERREE
® 7 FF 128bit/192bit/ 256bit & EK
® 7 CBC. ECB. CTR #x{

& R SHA ek
® ¥ SHA1/SHA244/SHA256

& OFF MDS $ B

&  FEFRE S SM1. SM4.  SM7 Sk DL K SM3 2k i Bk

2.32 B—ig &S5 (UID)

N32L43X 2417 it N B A A B ME— & 75105, 435 89647 FJUID(Unique device 1D) 112847 ]
UCID(Unique Customer ID), XA 781547 AL INAF A7t ds (N R B E R, EATTES G BAEH
J B RS, FRARIEXTNS2LA3X R AT — AMda il 25 TR AT AT 15 60 B A& — 11, P N R s oM R 15 4
AJ LU CPUELITAG/SWD 2 H 3L, A a4 554

UIDN96AT, I8 % FSRIBCNIF 515 8 N E D, TERS INAERT, Rt —FR R 5 IR 2 Sk AL A,
—BIR AL TE NP A N I 2 A, 0 mT BT30S w7 2 2 ThRE Y 5 24727 (Secure Bootloader) .

UCID 91281, 3~ B REA 7 IS5 5E L BRGERAE KIRAHREE .

2.33 HBRITHELZJITAGHERAO(SWI-DP)

NHKARMFISWI-DPH2 1, X & — MG TITAGH ERAT A4 1, AT DASEE AR 47 B 2l 1 B
ITAGH: [ . ITAGIITMSHITCK A 543 5 55 SWDIORISWCLKIL T 31 1, TMSI._ ity — M Bk 915 55
0 T AEITAG-DP FISW-DP[A] 1] 4
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3.1.1 LQFP32

K 3-1 N32L433 R 5|LQFP325| i 43 #i
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o
@]
g
o
5 10
S O B @B B D B I
> M o o o a o o
S N I 0
32 31 30 29 28 27 26 25
[
vDD [] 1 24 | |PA14
PD14-0OSC_IN[ ]| 2 23 | ]PA13
PD15-0SC_OUT [ | 3 22 []PA12
NRST [ | 4 21 [ ]PALL
LQFP32
VDDA [ ] 5 20 []PA10
PAO[] 6 19 [ ]PA9
PAL[ ] 7 18 [ ]PA8
PA2[ ] 8 17 []vDD
9 10 11 12 13 14 15 16
. J
HRERERERERERERE
s £ £ £ & 2 8 %
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ERRAR
3.1.2 LQFP48

3-2 N32L436 R ¥1|LQFP48 5| ikl 43 Aii

44 ] BOOTO/PDO

47[]vss
46 ]PB9
45| PBS
43[]PB7
42[|PB6
41[]PB5
40[ | PB4
39[ | PB3
38| |PAL5
37[ | PAl4

&
o
>
|
o]
<

vLep[ |1 36[ ] vDD
PC13-TAMPER-RTC[ |2 35 ]vss

PC14-0SC32_IN[]3 34 ] PA13

PC15-0SC32_OUT[ |4 33[ ] PA12

PD14-OSC_IN|[ |5 32 |PA11
PD15-OSC_OUT| |6 31| |PA10
NRST| |7 Lo 30| |PA9
VSSA| |8 29| |PAS8
VDDA| |9 28| |PB15
PAO| |10 27| |PB14
PALl| |11 26| |PB13
PA2| |12 25| |PB12
S 38835332
o L
2322%8882580¢8
O aaaa o oo @039
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)

3-3 N32L436 R ¥I|LQFP64 5| il 43 4ii

www.nationstech.com

=
S4F8555 858525553
HiEINIREREEEER R
(3882838588333 8¢9% )
vLeD [ |1 o 48 | _|vDD
PC13-TAMPER-RTC[ |2 47 []vss
PC14-0SC32_IN[_|3 46 | ]PA13
PC15-0SC32_OUT [_|4 45[]PA12
PD14-OSC_IN[ |5 44 []pALL
PD15-OSC_OUT[_]|6 43 [ _]PA10
NRST[ |7 42 [ ]pA9
pco[_|8 LOFP6s 41 [ ]pA8
pc1[ |9 40 [_]Pco
pc2[_]10 39 [ ]pcs
pc3[ |11 38 [_]pc7
VSSA[]12 37 |_]Pcs
VDDA [ |13 36 [ _]PB15
PAO[_|14 35 |_|PB14
PAL[ |15 34 [ ]pB13
PA2[ |16 33[_]pB12
(. S 82838 JI L& IH )
HiEINNE NN
O . A S Vv © N~ ¥ N O d N o d AN
288383208888 53¢¢8
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3-4 N32L436 R 51|LQFP80 3| ikl 43 i
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=
Q
o
[a) Cll] o~ - o v <
5883033838 n882B832000<%
A oo 4o > >a 0o a0 a o aa 4o 4ao 4o o aa
S D
B R ERKELEEIRYIRBIBE S B I B
]
PD1[ |1 60| |PD13
PD3 ]2 59| _]PD12
VLCD |3 s8[ ] vDD
VDD [|4 s7[]vss
vss[]s 56| | PAL3
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
PD15-0SC_OUT [] 10 s1[_]PA8
NRST [ 11 LQFP80 50| PCY
PCO[ 12 49[JPcs
PC1[ 13 48| |PC7
Pc2[ 1 a7{_]PC6
PC3[ |15 a6 _Jvss
VSSA[ |16 45 JvpbD
VDDA [ |17 44| ]PB15
PAO[] 18 3[]rB14
PAL[ |19 42| _]PB13
PA2[ |20 4 []PB12
\__ 8 8 8 3 8 85 83833 8 8388538 3¢8 )
R ) )8 5 o o o
5833883388888 ¢8375¢¢8
3.2 5IEREX
& 31 EHEE X
e s Giprid:iy-Riikeil: 8
2 =~
N o (S 2 =
2y g EWLRELR) g % Fail-safe® )
||| K | o SIS AT AE
edtegiedies = XHF
R (U By U Iy |
TRACEDO
-l- -1 PD1 1/0 TTa Yes LCD SEG33 -
TRACED1
-l -1-12 PD3 1/0 TTa Yes USART2_CTS -
LCD_SEG34
11113 VLCD S - - - -
4 VDD S - - -
-l-1-1|5 VSS S - - - -
TIM1_CHIN TAMP1-RTC
-12|2]|6| PC13-TAMPER-RTC 1/0 TTa Yes LCD_SEG35 RTC_OUT
EVENTOUT WKUP2
-3 PC14- OSC32_IN 1/0 TTa Yes - OSC32_IN
-4 PC15- OSC32_OUT 1/0 TTa Yes - 0SC32_0ouT
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2151519 PD14-OSC_IN

110

TTa

No

USART2_TX
12C2_SDA
TIM1_CH3N

0SC_IN

316|610 PD15-0SC_OUT

110

TTa

No

USART2_RX
12C2_SCL

0SC_ouT

4177|111 NRST

-1 -18112 PCO

110

TTa

Yes

12C1_SCL
LPTIM_IN1
LCD_SEG18
EVENTOUT

ADC_IN11®

-1 -19113 PC1

1/10

TTa

Yes

LPTIM_OUT
12C1_SDA
LCD_SEG19
EVENTOUT

ADC_IN12®

-1 -110|14 PC2

1/10

TTa

Yes

LCD_SEG20
EVENTOUT
LPTIM_IN2

ADC_IN13®

- |- |11]15 PC3

110

TTa

Yes

LCD_SEG21
LPTIM_ETR
EVENTOUT

ADC_IN14®

VSSA/VERF-

VDDA/VREF+

6 (10|14|18 PAO

1/10

TTa

Yes

USART2_CTS
LPUART RX
TIM2_CH1
TIMER2_ETR
TIM5_CH1
TIM8_ETR
SPI1_MISO
12S1_MCK
EVENTOUT
LPRCNT_CHO
COMP1_OUT

ADC_IN1®
COMP1_INM
COMPL_INP

WKUP1
TAMP2-RTC

7111(15|19 PAl

110

TTa

Yes

USART2_RTS
LPUART_TX
TIM5_CH2
TIM2_CH2
LCD_SEGO
LPRCNT_CH1
EVENTOUT

ADC1_IN2®
COMP1_INP
OPAMP1_VINP

8(12|16|20 PA2

110

TTa

Yes

USART2_TX
TIM5_CH3
TIM2_CH3
LCD_SEG1
TSC_CH1
12C2_SDA
COMP2_OUT
EVENTOUT

ADC_IN3®
OPAMP1_VOUT
COMP1_INP®
COMP2_INM

-1-]-121 PD8

110

TTa

Yes

LCD_SEG36
TSC_CHO

-l -] -122 PD9

110

TTa

Yes

LCD_SEG37
TSC CH3

-1 -1-123 PD10

110

TTa

Yes

LCD_SEG38
TSC CH2

9 113(17|24 PA3

110

TTa

Yes

USART2_RX
LPUART _RX
TIM5_CH4
LCD_SEG2
12C2_SCL
TSC_CH4
EVENTOUT
LPRCNT_CH2

ADC_IN4(8)
COMP1_INP(7)
COMP2_INP
OPAMP1_VINM

- -118|25 VSS
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ERRAR
-1 -119|26 VDD S - - - -
USART2_CK
LPUART_TX DAC_OUT
12C1_SCL ADC_IN5®
SPI1_NSS COMP1_INM
10|14 (20|27 PA4 /0 | TTa No 1251 WS COMP2INM
USART1_TX OPAMP1_VINP
TSC_CH5 OPAMP2_VINP
EVENTOUT
SPI1_SCK
12C1_SDA ADC_IN6®
1251 CK COMP1_INM
11]15|21|28 PA5 /0 | TTa Yes USARTL RX COMP2INM
TSC_CH6 OPAMP1_VINP
EVENTOUT OPAMP2_VINM
LPUART_CTS
SPI1_MISO
12S1_MCK
TIM8_BKIN ADC_IN7O
TIM3_CH1 OPAMP2_VOUT
12(16(22|29 PAG 1/0 TTa Yes TIML BKIN COMPZ_ INM
LCD_SEG3 COMP2_INP
COMP2_OUT
TSC_CH23
EVENTOUT
SPI1_MOSI
1251_SD
TIM1_CHIN ADC._IN8®
TIM8_CHI1N COMP2 INP
13(17|23|30 PA7 1/0 TTa Yes TIM3_CH2 =
= OPAMP1_VINP
LCD_SEG4 OPAMP2_VINP
COMP2_OUT -
TSC_CH20
EVENTOUT
LPUART_TX
12C1_SCL
-1 -124131 PC4 1/0 TTa Yes LCD_SEG22 ADC_IN15®)
TSC_CH21
EVENTOUT
LPUART_RX
12C1_SDA ADC_IN16®
-1 -125]32 PC5 1/0 TTa Yes LCD_SEG23 OPAMP1_VINM
TSC_CH22 OPAMP2_VINM
EVENTOUT
TIM1_CH2N
TIM3_CH3
TIM8 CH2N
14118(26(33 PBO 1/0 TTa Yes LCD SEGS5 ADC_IN9®
- OPAMP2_VINP
TSC_CH7 OPAMP2_VINM
UART4_ TX —
EVENTOUT
LPUART_RTS
TIM1_CH3N
TIM3_CH4
TIM8 CH3N
15(19|27|34 PB1 IO | TTa Yes LCD SEG6 ADC. IN109
TSC_CHS
UART4_RX
EVENTOUT
LPTIM_OUT
TSC_CH9
-120(28(35 PB2 1/0 TTa Yes TIM9 ETR -
LPRCNT_EXT
EVENTOUT
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21

29

36

PB10

1/10

TTa

Yes

USART3_TX
LPUART_TX
12C2_SCL
LCD_SEG10
TIM2_CH3
TSC_CH19
EVENTOUT

COMP1_INP

22

30

37

PB11

1/10

TTa

Yes

USART3_RX
LPUART_RX
12C2_SDA
TIM2_CH4 -
LCD_SEG11
TSC_CH10
EVENTOUT

38

PD11

1/10

TTa

Yes

LCD_SEG39
TSC_CH18

16

31

39

VSS

24

32

40

VDD

25

33

41

PB12

110

TTa

Yes

SPI2_NSS
12S2_WS
12C2_SMBA
USART3_CK
TIM1_BKIN
LPUART RTS
LCD_SEG12
TSC_CH11
TIM9_CH1
EVENTOUT

26

34

42

PB13

110

TTa

Yes

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
LCD_SEG13
TIM9_CH2
TSC_CH16
EVENTOUT

27

35

43

PB14

110

TTa

Yes

SPI2_MISO
1252_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART_RTS
LCD_SEG14
TSC_CH12
TIM9_CH3
EVENTOUT
UART4 TX

OPAMP2_VINP

28

36

44

PB15

110

TTa

Yes

UART4_RX
SP12_MOSI
12S2_SD
TIM1_CH3N
LCD_SEG15
TIM9_CH4
TSC_CH15
EVENTOUT

17

45

VDD

46

VSS

37

47

PC6

110

TTa

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
LCD_SEG24

TSC_CH13
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EVENTOUT

PC7

110

TTa

Yes

SPI2_SCK
12S2_CK
TIM3_CH2
TIM8_CH2 -
TSC_CH14
LCD_SEG25
EVENTOUT

PC8

1/10

TTa

Yes

SPI2_MISO
12S2_MCK
TIM8_CH3
TIM3_CH3
TSC_CH17

LCD_SEG26

PC9

110

TTa

Yes

SP12_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
LCD_SEG27
EVENTOUT

18(29|41|51

PA8

1/10

TTa

Yes

USARTL CK
12C2_SMBA
TIM1_CH1
LCD_COMO
12C2_SDA
SPI1_NSS
12S1_ WS
MCO
EVENTOUT

WKUPO
TAMP3-RTC

19|30|42|52

PA9

1/10

TTa

Yes

USARTL_TX
12C2_SCL
TIMI1_CH2 -
LCD_COM1

EVENTOUT

20)131|43|53

PA10

110

TTa

Yes

USARTL_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK -

12S2_CK
TIM1_CH3
LCD_COM2
EVENTOUT

2132|4454

PAl1l

110

TTa

No

USARTL_CTS
SPI2_MISO
1252_MCK
CAN_RX
TIM1_CH4
COMPL_OUT
EVENTOUT

USB_DM
COMP2_INP

22|33|45|55

PA12

110

TTa

No

USARTL_RTS
SP12_MOSI
12S2_SD
CAN_TX
TIML_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMP1_INP

23|34|46|56

PA13

110

TTa

Yes

SWDIO-JTMS
SPI12_NSS
12S2_WS
EVENTOUT

VSS

VDD

PD12

110

TTa

Yes

UART4_RX
12C1_SDA -
SPI2_SCK
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12S2_CK
EVENTOUT

PD13

1/10

TTa

Yes

UART4_TX
12C1_SCL
EVENTOUT

OPA2_VINP

24137]149|61

PA14

1/10

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA
COMP2_0OUT

25(38(50|62

PA15

1/10

TTa

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_ WS
TIM2_CH1
TIM2_ETR
LCD_SEG17
LCD_COM3
EVENTOUT

COMP2_INP

PC10

110

TTa

Yes

USART3_TX
UART4_TX
LPUART_TX
LCD_SEG28
LCD_SEG40™
LCD_COM4®
EVENTOUT

PC11

110

TTa

Yes

USART3_RX
UART4_RX
LPUART_RX
LCD_SEG29
LCD_SEG41M
LCD_COM5®
EVENTOUT

PC12

110

TTa

Yes

USART3_CK
UART5_TX
LCD_SEG30

LCD_SEG42(

LCD_COMB®
EVENTOUT

PD2

110

TTa

Yes

TIM3_ETR
UART5_RX
LPUART RTS
LCD_SEG31
LCD_SEG43™
LCD_COM7®
EVENTOUT

26|39|55|67

PB3

110

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-TRACESWO
LCD_SEG7
EVENTOUT

COMP1_INP
COMP2_INM

2740|5668

PB4

110

TTa

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
LCD_SEG8
UART5_TX
EVENTOUT

COMP1_INP

28|41)57|69

PB5

110

TTa

Yes

USART2_RX
12C1_SMBA
SPIZ_MOSI

12S1_SD
TIM3_CH2
LCD SEG9

COMP1_INM
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UARTS_RX
LPTIM_IN1
EVENTOUT

29(42(58|70

PB6

1/10

TTa

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_ WS
TIM1_CH2N
TIM4_CH1
SPI12_SCK
12S2_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT

30|43 (59|71

PB7

110

TTa

Yes

USARTL_RX
LPUART RX
12C1_SDA
TIM4_CH2
TSC_OUT
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31|44(60(72

BOOTO/PDO

110

TTa

Yes

TRACECK
LCD_SEG32

PB8

1/10

TTa

Yes

12C1_SCL
CAN_RX
TIM4_CH3
LCD_SEG16
USARTL_TX
UART5_TX
COMP1_OUT
EVENTOUT

PB9

110

TTa

Yes

12C1_SDA
CAN_TX
TIM4_CH4
LCD_COM3 -
UART5_RX
COMP2_OUT
EVENTOUT

3247163 |75

VSS

VDD

PD4

110

TTa

Yes

SPI1_SCK
12S1_CK
LCD_COM4® COMP1_INM
LCD_SEG40®
LCD_SEG28

PD5

110

TTa

Yes

SPI1_MISO
1251_MCK
LCD_COM5® COMP1_INP
LCD_SEG410®
LCD SEG29

PD6

110

TTa

Yes

SPI1_MOSI
12S1_SD
LCD_COM6®
LCD_SEG420
LCD_SEG30
TRACED?

COMP2_INM

PD7

110

TTa

Yes

SPI1_NSS
12S1_WS
LCD_COM7®
LCD_SEG43®
LCD_SEG31
TRACED3

COMP2_INP
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© ® N o

ERRA
I= #A, O= #it, S= Hl

TTa: 3.3V standard 10

UEFEIZFHTHFERE 08 i1 1 I B BTN 5 (ARG G LTI ) #2015 157 2 EN32LAXXX /1 2% F A9 L 20 B0
PRI E .

PC13, PCL4APCL5 7/ K EBRICH IRAT A BMA) o BT =1~ T JITE Ayt 1 5] Ji 77 LL T IR % 7 f]— o i) R —1~ 5 e Ty
Fnitt, TEXK 3BT R BT FE2MHz 20 P, RA W) REHBOPF,  H-H A GESF A IR A9 5/LED) .

Fail-safe 75 5.5 /7 5 HERARTS, 1O _LIHFAF T ASGEEFA R TPHAES T M- G LA — &k,
THITR o

LGESTT B RS S BUEH 22 BI8R T —1 719 8 L sig 11958 — 1714 B~

BT CIRRLULLEN T RLEH 2 HIRIG—17H98 (i45i5 195 =17 7B

XS P74 ADC 38 Hy I, X 1R i R % 5.14MSPS(12Bit) »

NIz 119 ADC 8 2, S HF AR F R E S 4.23MSPS(12Bit) .
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ERRA

4 BHIEFHE

4.1 MIAFAF
BRAEAS BB, BT AT IR HO AV ss Rt
4.1.1 B/ HIRARIE

BRARS I UEHT, A2 2 138 I X 10006 7 i FE A B I E Ta=25 T TaA=Tamax F AT I (Tamax 51
SE MIREEVE I ULRC), T foe /NS R AR AE e PR ISR L (v P AT oA 2 AR R 15 BIARIEE

FERFAS M T J7 (A o U B i 2R 5 VAl . BTSRRI/ 2R R BB, AN e 2 BT
M FELRA VPSSR b, S NSO EUE R B A ARG, B3 E T INIR = A5 AR e 23 A7 (3
33155,

4.1.2 HEIR{E

BRAERR I UL, YR & T Ta=25 CTRIVDp=3.3V(2V < Vpp < 3.3VHLUE V). XLHIRH T 31148 5
M ARZM .

4.1.3 BR AR L%
FRAERE UL, #R i 2R AR i 4e S R &R
4.1.4 HAiHHA

& 5| S Hu M B T 419
4-1 5l SR

_[—————EQ MCU PIN
C=30pF j|:

4.1.5 51BN\ B E
S B R ERIR TR R T 4-208,
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ERRA
K 4-2 51N B

MCU PIN

4.1.6 HEBEFE

4-3 L7 %

Ji #4 HL I
(32kHzHR %%, RTCHR
i %, BKPZ1Ees)
VDD fm el ]
T l
VDDl/Z/"' ﬁﬁ}_—_&%& I
|
l/ Langad] %0
- il | 10 % 0o FEL %
100 NF e ‘ » < (CPU,
7 g FTEAE 28
- ﬂ |
Vss1/2/-- . =l
1 l
= o ______
Vooa VDDA
VREF N ‘
T | mashe
10 NF  —— V/REF+ (ADCs
+ 1uF DACs
I ] V/REF- OPAMPs
100 nF + 10F g COMPs
e TSC)
Vssa

M 4. TuF 28 E N b -
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EIRRK
4.1.7 BFUHFENE

4-4 LRI ETT R

4.2 HXmAFEE

INAEZSAF L A BAT i el i <40 e RBUE( PR (GR 4-1. R 4-2. R A3)P i, IREs FEERTK
JNERRIR o 3% HL 28 Y RS2 1 B KT, JFANERAE DL SR A T e AF D REPERR A TC iR . S A
EREINIEE IS A SR E G

% 4-1 HERE

s #R RAME BKE LA
Vop- Vss AR 3 A L LR (B3 5V opa TV pp) D) -0.3 4.0 v
Vin EHESIH B R E® Vss-0.3 Voo +0.3
| AVppx | AN EL 5| R T H R 22 - 50 o
| Vssx- Vss| AN[E RN 5 | B2 1) 1Y) FL 22 - 50
VEsp(Ham) ESD#j i L B R (N 4B RY) % N554.3.107

1. P EIHIE(Voo, Vooa) It (Vss, Vssa) 5| IAIL 0G4 3445 B Sh 8 Fo VRV 9 B L AR 58 L
2. VARDEEHEBOE, Bt s %R 4-2.

*® 4-2 R

ines Ei: 3o BKEY L XA
Ivod 283 Voo/V ooa LF 2R 1) &L BT (FE B2 FLIAT) @ ©) 200
lvss 21 Vs 2R 1) 8 FR IR (R HE FRLIR) O O 200
o AEREOFNZ ) 5| A0 L PRy Hh VEE PRI 12
AR OFN ) 5 AL Fr) it R 12 mA
NRSTH] JFREN HL i +5/-0
lingeing®@®) . N
FoAh 5] RN B IR @ +/-5
Ylingeing®@ F A ORI 51 A L Fr s v N iR @ ©) +/-50

1. FrARIEIE(Vop, Vooa)FIHi(Vss, Vssa)5| AU &R SME R v B NIt RS L
2. {Vin>Vooltf, B —NERTENHR: 4VIN<Vssi, B — AN EEAN BT ey AT R, BEEES %R 4-1
3. RINEAHBRSTHSA UM . 5F55H4.3.187,

4, HJUANVOH FEREENBIR, Y lineny T35 KA 9 IE FE N B RS AN IR RIS 5B 2 i, %45 RIET7Ea%
441105 S Tingeiny B KA 45

5. RARKHK, FVFVoolk K H0.1Voo.
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ERRAR
® 4-3 W
"5 it Wil #f
Tste AR EYE -40 ~ + 125 .
TJ %ﬁ%/&fg 125

4.3 TEEHE

4.3. 1 BATITEFMH
® 4-4 B TAEXAM
w5 S5 %M B/ME BXE ¥
fueLk P EBAHBIR 4T 2R - 0 108
fecLka N HEAPB LI 447 %< - 0 27 MHz
focLke N APB2A Bl AR - 0 54
Vop bRk TAE fL R - 1.8 3.6 \Y
Vbpa LR TAE R W2 5 Voo WA R 1.8 3.6 \
Ta PRBER B R bR 5 7) -40 105 C
T 3R R HEARST -40 125 C
1. EUUE AR R B IR Voo M Vopaflt B, 7E L HATIE 5 B/ERIIE], Voo MIVopaZ [B]H: % f0 A 300mV H 25
4.3.2 tEBME BN TERH
TRASHAISHRKIER 4-45 B AR E MRS H.
K 4-5 I LI () TAE %A
w5 S5 %4 B/ME BXE =Wy
) Voo b TH#E R LR R O T 3V oD 20 0 us/V
P Voo Rl L JE Voo 430 80 » us/V
4.3.3 A E M BIEEHIIRR Y
TRASHEPISHERKIER 4450 H PSR E T AVeo it iR FIAEH .
F 4-6 PHRE LA YRR R R
=2 Z¥ %A /M WA BE AL
Pvd0_rising 2.1 2.15 2.2 \Y
Pvd0_falling 2 2.05 2.1 \%
Pvd1_rising 2.25 2.3 2.35 \Y
T 4 P T 0 Pvdl_falling 2.15 2.2 2.25 \%
Vevo (¥ BT 5% Pvd2_rising 2.4 2.45 25 v
Pvd2_falling 2.3 2.35 2.4 \%
Pvd3_rising 2.55 2.6 2.65 \Y
Pvd3_falling 2.45 25 2.55 \Y
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BERREAK
Pvd4_rising 2.7 2.75 2.8 \%
Pvd4_falling 2.6 2.65 2.7 \
Pvd5_rising 2.85 2.9 2.95 \
Pvds_falling 2.75 2.8 2.85 v
Pvd6_rising 2.95 3 3.05 \%
Pvd6_falling 2.85 2.9 2.95 \
Vevonyst? PVDiR i 80 100 120 mv
PORO 16 1.64 1.68 Y,
PDRO 1.58 1.62 1.66 \Y
POR1 2.05 2.1 2.15 \Y4
PDR1 1.95 2 2.05 \Y
POR2 2.25 2.3 2.35 \Y
VBor Voo L /R HE
=R PDR2 2.15 2.2 2.25 \Y
POR3 2.55 2.6 2.65 \Y
PDR3 2.45 2.5 2.55 \Y
POR4 2.85 2.9 2.95 \Y
PDR4 2.75 2.8 2.85 \Y
TrstrEMPO® AL R EEAT [A] - 0.15 ms
10 A EREE B BT RIIE 2 5N R BUE VeoreDR -
2. HIHRIE, AR HINR,
4.3.4 NENSEHBE
NRPGHPSERKIER 4-45)H PR IR B N AV ootk B i & R RAR o
* 47 NERSRBE
ines ZH %4 B/ME HAE BAME Hhr
VREFINT M % -40°C< Ta< +105°C 1.16 1.20 1.26 \Y;
VREFBUFFER NEZHEE -40°C< Ta< +105°C - 2.048 - \Vj
Kt SRR
Te vrerine® Z - B , @
S_vrefint HTJ' , ADCE‘]%*? H‘T]E—J 5.1 10 us

1o B ARAERS (A28 I B o 1 2 AR5 21

2. HHRIE, AEEP P

4.3.5 BB

IR LR SRR R MR G100, XS YO 0 AR IR, BRI . VOISR, /™
FORCPFRE T, TR, VOMIMBIRLEAR P FFAEAF b % h HORL B DA BT IR

IR RO EE U], LA 44,

AT g P A e AT R I R AR R AR, #RRAESAT — BRI A4, BES13 FIDhrystone 2. 1443
SV EIEE
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ERRA
4.3.5.1 RAHIHZE

A IR AL T N B AT
B ARSI AL TR A, JRERES RS R L
B AN AL TR PR, BRARR G .

B ARG 1 U5 ) B[R] R 5 2 B Be 1z 47 1) S AR (0~32MHz I 0N 4545 1, 32~64MHzR N1/ %5
R, 64MHz~96 MHzH 2457 A,  96~108MHz k344545 i 1) -

B R FEEhEET E (s XSO INE 3 B R BRI S R B AT &) .
B YFFEAMEE: feoika = fiok/4s feoike = frowk/2.
£ 4-8FIR 49 A B, BKIER 4-45H BIAEEIREE N AV fit i H R R A H .

Voo Vss(TC F1#) -

R 48 BATHIT I BORHRITTHAE, Bl A BACRS A IR INAE IS 4T

ﬁ‘ﬂﬁﬁ)
we ¥ %A frcLk . B
Vop=3.3V, Ta=105C
108MHz 13
9[\%!3@%4% " 95
os® | R 3oMHz o4 mA
, 108MHz 9.6
TR g, —9 74
KRBT b & :
36MHz 52
P A 64MHz 6.0
o fgﬁﬁ?_ 18 BE T AR 32MHz 3.8
I R AINA mA
» | P, S4MHz 20
KA Fhs 32MHz 25

1. HZAWESE, BEAHIER.
2. Rang0#i F(MR=1.1V), fucLk>8MHzIN i FIPLL.
3. Ranglis F(MR=1.0V), *fucLk>8MHzI 5 FIPLL.

R 4-9 MEHRAE T BRI AL, AT WA INAF s AT

HRIEW
i ZH v 353 fHcLk BfY
Vop=3.3V, Ta=105C
N e 108MHz 8.9
%ﬁmﬂgz; ‘FH“FE 72MHz -
REHR R = 36MHz 5o
loo® | FHHER = - L
D 108MHz 5.7
L e i1
HhM 72MHz 5.0
36MHz 4
RIS, fFRERT 64MHz 4.2
HREFRASE S 4t 32MHz 25
loo® | R L
dgn | PORSETER, SGIART | 64MHZ 22
GELES 32MHz 16
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BERRAK
1. HZEETHEAE, 78425 H PAVoomaxFll L fucLkmax s fE 4 & R 25 Al .

2. Rang0 B F(MR=1.1V), 34 fHCLK>8MHz i} j5 H PLL.
3. Rangl B F(MR=1.0V), 34 fHCLK>8MHz i} j5H PLL.

4.3.5.2 SRRV AHFE

MCUALT IR 44 T -
B A VOS] AR T AR, FIEE RS T E—VopaiVss(L 71 %) -
B TE MR T O APIRES, BRI e

W AAEAF AR 0 U il B [ U 2R 21 T R 2 AT (1 B DA (0~32MHz I 045 A 11, 32~64MHzZI Jy1/4~45
R, 64MHz~96 MHzI 244545 i 1, 96~108MHz 314545 i 1)«

B ORERE AV SRS TR 4-4.
BRI (R EASELSHER BN SR iTk g ). MR feea=

fucik/4, froikz = fheik/2, fapccik = freLka/4o

R 4-10 AT I ST LR AR, K A ELARES M B8 Flash iz 4T

RO
%E B rys f 4
= oL HRFEME | REPEIME
108MHz 11.5 8.4
lop®@ = TE;S;%%& YR 72MHz 8.4 6.3 mA
36MHz 5.3 4.3
e \ 64MH . 7
oo | SRS : > > mA
IVAEER 32MHz 3.3 2.3

1. WAERATA=25C. Vop=3.3ViFIlliRE ],
2. RangO#iF, HfucLk>8MHzi 5 FPLL.
3. RanglBixX T, Hfuck>8MHz 5 HPLL.

R A-11 BEIRBLCT i S8 R G, B A AT A BB Flash iz 47

SAEO
’e 2 X4 f 02
et R S ———
108MHz 7.8 4.7
e | MR _—
oD Jroamp AR A A 72MHz 6 3.9 mA
36MHz 4.1
BEARA T it . 64MHz 3.8 2
4) 4 EaI€iS
loo S B PYSET B 32MHz 2.3 1.4 mA

1. BAUERAETA=25C. Vop=3.3VH AT E].

2. BB B ADCESE MASM0.2mAHIREFE . TERN IS, X5 Hin R A 7EJF IS ADC( EADC_CTRL2 #F
TE 24 I ONAL) N 7 =8 i

3. RangOBix F(MR=1.1V), *4fucik>8MHzI & FIPLL.

4.  RangU#z F(MR=1.0V), HfucLk>8MHzif 5 FIPLL.
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A IR AL T N B AT
B ARSI AL TR AR, FFEREE— ST E-VopBiVss(TE 11 3K) -

m TSN BEARAL T O HPIRES ,

BRARAE T 5 o

R 4-12 AP 2T R S 2R AT fe K PRI T A

HRIE
755 Z2H XA Vop= 3.3V Vobp= 3.3V Hhr
Ta=25C Ta=105C
N2 AR BT JE, RTCig4T, SRAM2
Iop_sTop2 (STOP2) PR¥E, FTEVOREREE, MSLET Ik 30 270
RGN R | FRARES
N v o SE kL
Eﬁi BRCHR % 4 AUMSL B T 1M Ab T 16 76
[ VAT HA
AR TR N EERCHR 7 3 Ak T SRS, Jhar
Iop_stanpey| (STANDBY) F I AT % HPIR S 1.50 7.50
RGBSR | sk i FERCHR 1% 38 ST B | 14 T2
FPIRZS, RIE IR 2 FIRTC AT ] 1.40 7.30
RAS

1 WMZRAEIESEH, AEE .

4.3.6 MBS BhR
4.3.6.1 MBS 3 B 53 (HSE)

TERPG RS EOR A A SRR A A B BRSPS AR ST AR 44551

R 4-13 AN B R

5 S5 %M B/AME HAUE BAE By

fhseex | FH P ANERI B 5T 2E ) 4 8 32 MHz

Vhsen OSC_INi N\ 5| s HSF LR 0.8Vop - Vop

Visel | OSC_INIA 51 B F Hi 6 Vss : 0.3Voo v

tw(HsE) OSC_ IN =B i i) @ 16 -

:;::zg OSC_IN_L-T+a] T 4 e 11 - - 20 ”
DuCywse) | =5tk 45 - 55 %

I OSC_IN%i N FLI Vss<VIN<VDp - - + pA

4.3.6.2 Y SRR RS il (LSE)

TRPGE RS HOR A A — MR S BHIEINAS, AR A R ST &R 440551
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BEREAR
R 4-14 RSN I BloRE
Gincs 2 %A B/ME HAUE mAME XA
fise ex JHF 1 g ) 0 32.768 1000 KHz
Visen OSC32_INHRIA 51 i e o1 HLFE 0.7Vop - Voo v
ViseL OSC32_INHiT N\ 51 MG L F HiL Vss - 300 mV
tw
twiiii OSC32_IN S A (Kb 1] ) 450 - -
ns
t,
(59 0SC32_IN b FF s F W i ] @ - - 50
trLsE)
DuCyusyy | ML 30 - 70 %
I OSC32_IN%i N\ HL it Vss<Vin<Vop 3 - + pA

1 WS RIE, AEAEF PR,

4-5 HhHR I BRI 2SN

VHSEH @ l—-———_
L e I | e i wii e
| | | | |
o [ [ [ I |
VHSEL 10% :::-I-II !_I :! ! ! !
H I i | i | t
! [ [ | I |
tr(HSE)—PJ—:J-l— —+ et gHsE) i“—'|t'»lf(HSE) l-———= tW(HSE)
! THSE !
THSE ext L
Sh-B I e —_JOSC_IN
e [ L
4-6 AMERARE A IR 03T IR A B
VLSEH
VISEL

-—l t"\-’t"-(LSE}

b G 2
S

A5 — A B A B T RS 7 A O R A B

44183
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ERRA

e S AP RIS B (HSE) AT BAE F —1>4~32MHz 1 it %/ B B2 1 I 2 A4 R 4IR 35 4 7 2 o A1 i s K5 2 2

BT TR PO SR AN T AR, IR SR AR PP AF BRI S R o FERI T, RS AN G A 2

SR Re b FET IR A 51, DAl N R 2R EORE BN AR E I TE] o A7 R i i IR S I TR S B (R L

o FEEEAR), W WAHRLAOA ) . (IX BLER B 0 AR Rl A B AT T8 5 U iR eV IR )

% 4-15 HSE 4~32MHZzf % 345100

5 S8 %A BME | BBME | BXE AL
fosc_in PR A A 4 8 32 MHz
Re S AR P - 160 - kQ

Cu B A LA S0 I ) 20
CL® | FREATHHHI(Rs)4 Rs =30Q - pF
. Vpp=3.3V, Vin=V
iz HSEYKZ) i > 30pF A - 15 18 mA
Om PG w15 Ja ) - 10 - mA/V
tsuse)® | S BT[] (BM & 1) VopAe Fe & [ - 3 ms

1o BRGNS R B AP R RS IS R 45
HIZR AR, AR Al

3. X TCLMCre, VU RFTRAT. s M BT (MR (B )5pF~25pF IR B AL A d, JFPbIERT & 2R
REGER o I CLMCLAA MRS EL. SRHEFE % UCLMCLAT BT A G4 H B LR IS A fEIEFCLAICL
i, PCBAIMCU 5| I AR 5T 1% 5 FEAE A (FT AR i 4 51 I 5 PCBAR ) FE 2 4% 10pF A i) o

4, HMXTEARAIREHPAAE, BENS AT DLy G e MR IR BT A5 I P R A G ) SR AR, SRR IR TR P A A R R (e 2% 1
HRAET . (B2, WRMCUR NS MBI MER, Wi 720X NS HeE kit %,

5. tsumse) R E BT IE], 2 NEAHEREHSET il 2, B 218 2158 € M8MHzHR & 1% B i 18] o X ANUE R AE — AMARE 1) 5 i 1
Pede DIES R, ERTHE R AR i A R AR LK .

6. AFEHRFIKMESRER: 4MhziAKESRE R /NT400 Q, 8Mhz A RIESREE HsR/NT-200 Q, 16Mhzih ik IESREL K
/NF80 Q, 32Mhzh R ESRE 3K /N F60Q.

N

4-7 {3 FI8MHz i < 1) gt 4 7

LT AR

TEhReEs

4 }&'___Eu____' 0SC_IN fuse
A O ——
I I . H
| & | 8MHzi% ik Re ﬁﬁ
| |—T—‘—'\Nv—[

= ELZ_ T Rexr® 0sc_out N32L43x

1. RextHUE B SRR E . IBUE RS 2645 HIRs.

A6 — ™ B A B BV R 2 7 A AR TR A/ SR e 4

RAHE AP I B (LSE) BT LA F — 432,76 8KHZz 1] it AR /F B 1 IR 28 A I AR v s e A o AT R 28 A 45 B

HTFEHRE 4-16F 7 H ISR cas, BRI E RIS R, fEN Y, RS AEBEE

AR ] R FEIT R w5 10 51, DAY INSn H 2 BORN S S  F2 e I 18] o B O SR AR IR A8 1 FE AN 2 B (I

B FEES), WEWANEARET . (X BRI AR IR 2 i FRA I8 R TR B R)

JER: X FCURIC L, B E E /7 & HBpF~15pF 2 [ HT B 275, HFRE T 5 B M i 1R B 1 R 7 o 1

HCUPC L A G NATZE . da I 778 7 LIC L FIC o HT 5 1T 25 tH 71 6 8 2519 24 o

T BCLA Fif 5 : CL=Cu %XCro/ (Cui+ Cr2) + Cstray, H HCsiray A2 5/ 1T H#1 Z5FPCB 2P CB 1 F /T
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2, BRI A2 A T2pF Z1pF.2 [H],

ot N TR CLCLM B KB (20pF), 5® 2N i AT F 71 4k L A CL<10pF I iR 2%, ASRET A ik
X N12.5pF IR 2%

www.nationstech.com

Blhn. ARG R 7 — B R AR CL=6pF 1 Ik 3 9 H.Csray=2pF, JCL1=Ci2=8pF.

% 4-16 LSE4R 245 (FLse=32.768kHz)®

#s e 20 x4 B/ME HRE BKE B:<X (7o
Re J it HELRH 5 MQ
Cu F AR A 5 R )
CLo® B AT B (Rs)®@ Rs :30KQ~65KQ 20 pF
Vpop=3.3V,
12 LSELRZ HE AL CLi=Ci2=14pF - 0.3 - HA
Rs = 30KQ
Om P37 4 15 5 5 - - HA/V
tsusey™® JA B [A] Voo Fa 2 I 2 s
1. HZEATHEAEE, AAEEFINEK,
2. BIARRK LIRS BE.
3. A EB/PRSER SR ER S S (INMMSIV-TIN32.768kHz), AT DALAL BRI FE. TEI i & S diE i
4, tsuwse =/ SR Al MR RELSETF4a I &, B 215 2IF20E 032,768 KHZ %% X BEi (8] o X AN BUE 21— MmAE ) &

RIENR2E ISR, ] B R A A 1 3 7 AN A T AR ALK
5. 32.768KAMB A MIESRE R /N T-65KQ.

K 4-8 {i FH32.768KH & {4k [t HL 7Y |87 FH

LT AR
HIEIRES
B T S 0SC_IN fise
s & o )y LN
| T | )

| 11 22768kHz %RP 3%

| | R ot

i | T‘ | R & bl

e 0SC_ouT

L2 N32L43x

4.3.7 AEBET s
R VR S SO A PR R R IR R e 4400 2 PRI 1 5.

4.3.7.1 ZERAEB(MSI)RCHRH 2

£ 4-17 MSHE % 224540

i 2 Ldii B/ME WAE BRAE | B4
Range 0 90 100 104.5 kHz
Range 1 MSI frequency after factory 180 200 209 kHz
fmsi Range 2 calibration, done at Vpp=3.3 V 360 400 418 kHz
Range 3 and Ta=27 T 720 800 836 kHz
Range 4 0.98 1 1.035 MHz
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BEREAR
s i % R/AME HAE RAXME | B
Range 5 1.96 2 2.07 MHz
Range 6 3.96 4 4.1 MHz
0,
Ta=01t085 T - ﬂﬂzfi//o@ig/lOk - %
Arevp(MST)® MSI oscillator frequency 2%@
TEMP drift over temperature 42%6@4M
= - - - 0,
Ta=-4010 105 € 43%@100K %
AVDD(MS|)(2) MSI oscillator frequency drift Range 0, Vop =18V 1t03.6V - 0.5/-1.5 - %
over VDD (referenceis 3V) | Range 6, Vop=18V1t03.6V - 0.5/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - - us
tsu(MSI)® | MSI oscillator start-up time Range 3 /800k - - us
Range 4 /1M - 10 - us
Range 5 /2M - - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - UA
Range 1 /200k - 1.2 - uA
Range 2 /400k - 1.8 - uA
MSI oscillator power
® - -
Ioo(MSI) consumption Range 3 /800k 3.2 UA
Range 4 /1M - - uA
Range 5 /2M - - uA
Range 6 /4M - 16 - UA
1. Vob=3.3V, Ta=-40~105C, FRAEKFAIEI .
2. RXAMWZEVEH IR ds Sl R 5 I 2
3. HIRIHRIE, ATEAEFHINR.
4.3.7.2 SERAEB(HSI)RCHRH2S
#* 4-18 HSIHR a1 W@
=
s % M BAME | BEE | BXME | B
fus) SR Vop =3.3V, Ta=25C, K5 15.84 16 16.16 | MHz
Vpp =3.3V, Ta=-
40~105°C, Ji% 23 i 25 %
ACChsi | HSIHR; #5115 Vop =3.3V, Ta=- 1 } 15 %
10~85°C, % '
Vop =3.3V, Ta=0~70C, % -0.7 - 12 %
tSU(HSI) HSH’E%%%E ijjﬂﬂ‘ IETJ 1 - 3.6 us
loppsy | HSHR 2 DFE - 80 100 pA

1.
2.

Vob = 3.3V, Ta=-40~105°C, [&IE4E:IULHH.
FBEHRIE, AEAFE R .
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ERRA
4.3.7.3 {ERASB(LSI)RCHRHE

R 4-19 LSHRT 3R PE@

s 23 %4 B/ME BARE | BRE | B
25°C F:#E, Vob =3.3V 38 40 42 KHz
fLSI(2) | % thsns Voo =1.8V ~3.6V
Ta=-40~105C 30 40 60 KHz
tsuwsy @ | LSIHR % %8 5 i ] - 30 80 us
Ioosny @ | LSHE 2 Th#t - 0.1 - HA

1. Vop=3.3V, Ta=-40~105C, RRAE4FHIHEH,
2. HMZGEIWEEE, AEAE A,

BT RIE, AEA R,
MARTHFEAE G B 1 Bt (]

R 4-205 H AW RN [R) 2 AE — NBMHZ I HSI RCHR i ais FRIMe B fr B S5 21 e I A58 P Fr) I B A 24 i
(I3 A FAR T E -

B (AU PR RCHR &%
W AR I B N RS R P A e
JITA FROI ()2 A5 P PR Bt FE AN Bt LR A B R 4-41 26 1H I R AR 21

R 4-20 R ThARAR e i (]

ik ¥ SR Hfr
twusLeer® W B IR A =X i s 10 HCLK®
twusteer® WA I AEIE AR AR S 10 HCLK®
twuLprUN®) A D FEIZE AT 45 G i 5.5 us@
twusTor2() LR 2205 i 12
twusTpbeY(®) ARG AR 2 50 us®

1. SRR (A] A0 R MR AT 4R 22 P R U — 2R 4R 2.
2. WREERS[AEAEMSI = AMHZIFI AT B, WERMSIFE ARSI AL, et i ) 390

4.3.8 PLLEM4
Fe 4215 SRR R BLIR R L R 7S A 4-400 e F IR A5 51,
= 4-21 PLLAE

HfE
(A 5 | el | mokme | HE
- PLL PFD#i AN 5@ 4 8 32 MHz
B PLLAI AR B 5 25 HE 40 50 60 %
foLL our | PLL fi i g#@ 32 - 108 MHz
tLock PLL Ready f87~{5 ‘54t I [ © - - 150 us
Jitter RMS cycle-to-cycle jitter @108MHz® - 6 ps
Ipll Operating Current of PLL @108MHz VCO - 448 UA
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l frequency. @

L R, PR
2. TEEAMAERIEIREL T RIEPLLI AR 65 6 Ao ourhh T R0 VP Y

4.3.9 FLASH7E & 28 1514
BrAERF R, BT A RS BURAETA = -40~105C 152,

XK 4-22 INFFAFGas R TE

s ¥ %4 B/MED | BAEO | RREO | B
tprog | 320LHIZHRERT [F] Ta =-40~105C . 100 us
terase ﬁ(ZK?—'ﬁ)T%B/%HTJ‘ I\lﬂ Ta=-40~105C - 2 20 ms
tme B PERRIS [R) Ta=-40~105C; - \ 100 ms
T, frok=108MHz, 2145 i . 3.4
s, Vop=3.3V ' mA
HHE, fuck=108MHz, i i 6.5
%) L FE LR Vbp=3.3V ' mA
PR, fruck=108MHz, ) ) 45
Vop=3.3V : mA
FABLA/FHL, Vop=3.3~3.6V - - 0.035 wA
Vprog CLY NS 1.8 - 3.6 \VJ
1. HETHRIE, AEAF RN,
K 4-23 [NAFARGE a7 i A ECE DR A7 BT BR
Zhine) ] %1 BR/ME® BAr
Nenp (e BERN)  [TA=-40~105TIRANT): 100 T
treT Hs A7 HHRR Ta=105<C 10 R
1. HEGEWEEH, AEA RN,
2. (EIINR ARV R T .

4.3.10 4w AE(BSEEY)
FHF =AAFEMER(ESD, LU), {# R s 7k, hes i gh47 5m B e DLk 28 8 i e A R0 77 TH )

PERE

i HLB L (ESD)

B EEL TR (A IE A Ik o 8% i D B — R0 Je — A B R ik i) e I 21 B A 5 S PR B 5, B NS08 A
ARG B ARG x (n+1) LG ). XRS5 IESD22-A114/CLO1FRAE

% 4-24 ESD4NHR KAH

e M %Ak RKE | HBMED B
\ | Ta= 425 <,
Vesopeny | B R OARELE) 7 £+IESD22-A114 2 4000
\Y
\ S Ta=+25 <,
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ERRA
L WAV, LR R
B

NT VG RRBEERE, TR EAEE AR S AT 2 ELAMRFR S AR B A
B ONEANEIES A, RALEE MR

B ERENMEA AT E RO 5] A BN HLA .

AR G EIAIJESD78ASE I FL B AR A bR

*£ 4-25 AU

7S 2 %1 KA
LU N e Ta=+25C, fFHJIESD 78A I 25A
4.3.11 1/Ous 14t
BRSO\ A R

BrRARFERIUET, N RIVH S ECRALIRE 4-400 6 FIER 2. P 1Ok M #2 HACMOSHMTTL.

X 4-26 1/OFp A4

a2 ¥ %1 R/ME BAE BAr
Vop=3.3V Vss 0.8
Vie LD MRV Vpp=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vpp
Vpp=3.3V 2 Vb v
ViH I\ e FLT HL R Vop=2.5V 17 Voo
Vpp=1.8V 0.7*Vop Vb
e T Voo=3.3V/2.5V 200 -
Vhys ot 5 N ik A 2 F R AR i () VoL 8V 0TV - mv
I N PV 1 4 uA
Reu 559 _ERSER HIE® Vop=3.3V, Vin=Vss 90 170 kQ
Rep 55 N R SE R HLH® Vop=3.3V, Vin=Vpp 90 170 kQ
Cio /05| BT LA - 0.1 pF

1 R AT PRI R . AR, RIS PR

2. Z£/100mV,

3. UISRAEAHARTI B S R RIE, U IR PR AT R T AR KR

4. bR H PR BT A — AN AT TR IPMOS/NMOS SR EL

A 11O 1 # 2 CMOSHMITTLAR A (A F A BC &), AR EE IS T 2™ ICMOS L Z B TTLS 4L
OB R

GPIO(iH FH 4 A/ th 3 1) AT LAMR S i HY 22 38 +/-12mA LI -

W HBE

BRARRF A, R 4-27% S HUR A PR EE IR FE A Vop it B LR FF &3 4-410 4S5 FTA /0
St 1 4B 2 2 CMOSAITTLHY
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ERRAR
R A4-27 HH EEREE
#s B %M B/ ME BAE | B
Vpp=3.3V,
lo.= 2mA, 4mA, 8mA, and 12mA Vs 04
o o Vpp=2.5V,
Vor® R loL = 2mA, 4mA, 8mA, and 12mA Vs 04
Vop=1.8V, *
loL = 2mA, 4mA, 8mA, and 12mA Vss 0.2"Voo v
Vpp=3.3V, 24 Voo
lon = -2mA, -4mA, -8mA, and -12mA '
L By ST Vpp=2.5V,
VoH® LR lon = -2mA, -4mA, --8mA, and -12mA 2 A
Vop=1.8V, "
low = -2mA, -4mA, -8mA, and -12mA | 087VPP X
1 O AR E A o UGG B AIG 8 45 HE At B RAUE MR, BB Lol AN (T A 1O BRIAN F2 il B A R B I lvss
2. R R E I IR LB G R 8 ¢h Y I At KAE(E, RIS Lol @ A (B A 1O AN T2 il B A e 8 i lvoo »
3. HZEAVHMESEH, AN,
NFH AR
N AZ IR B e ORI E 7 AIFE B 4-9F15R 4-2825 Hi
BRAEFEM UL, K 4-285H (S ERAE A SRS B R &R 4-4M %R A5
& 4-28 N A A E®
BA
PMODEYy[1:0 , N A
oot me| ew Kt RO T | B
CL=5pF, Vop=3.3V - 75
fraxojout | B K AHZE@ CL=5pF, Vpp=2.5V - 50 MHz
CL=5pF, Vop=1.8V - 30
00 2T CL=5pF, Vpbp=3.3V - 3.66
2mA) tuoyout fF“ fﬂi?ﬁ) CL=5pF, Vop=2.5V - 4.72 ns
atopa CL=5pF, Voo=1.8V - 7.12
b BN CL=50fF, Vop=2.97V, Vopp=0.81V i 12 ns
(1o (pad toy) input characteristics at 1.8V and 2.5V are derated '
Ci=10pF, Vop=3.3V 90
Fraxgoyout | T AIAFHA C.=10pF, Vpp=2.5V - 60 MHz
CL=10pF, Vop=1.8V 40
01 P— C.=10pF, Vop=3.3V 35
(4mA) t(IO)out fﬁa}] I;'Ei;dj—) CL=10pF, Vpp=2.5V - 4.5
P C.=10pF, Vop=1.8V 6.74 ns
- B NIE CL=50fF, Vbp=2.97V, Vopp=0.81V ) 12
{0)in (pad toy) input characteristics at 1.8V and 2.5V are derated '
CL=20pF, Vop=3.3V 75
fnaxojout | TAANHR D CL=20pF, Vbp=2.5V - 50 MHz
CL=20pF, Vop=1.8V 30
10 o T CL=20pF, Vbp=3.3V 3.42
(8mA) taoyout fZIJ I't:gidj-) CL=20pF, Vbp=2.5V - 4.73
P CL=20pF, Voo=1.8V 6.53 ns
fo LIV CL=50fF, Vop=2.97V, Vpop=0.81V ) 12
(1o (pad toy) input characteristics at 1.8V and 2.5V are derated '
CL=30pF, Vop=3.3V - 75
11 fmax(lo)out S YNIESD) CL=30pF, Vop=2.5V - 50 MHz
(12mA) CL=30pF, Vpp=1.8V - 30
taojout it 2 P CL=30pF, Vpp=3.3V - 3.34 ns
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ERREAX
(ato pad) CL=3pF, Vpp=2.5V . 4.26
CL=3pF, Vpp=1.8V R 6.34
taopn PN . CL=50fF, Vop=2.97V, Voppo=0.81V ] Lo
(pad to y) input characteristics at 1.8V and 2.5V are derated

1. 1/OuG H ] LUB I PMODEY[1:0]iC & . 2 WN32L43X 5% F it 45 <GP0 I it B 2747 2% 1 i B .
2. WRIIHRTEE 4-97%5E X,
3. WMRAHERE, AL RN,

Kl 4-9 Han N\ SRR RE SC

DVDD V;TD DVIDD
Signal Input » Chip core » Output I/O » Signal
. 50%
Input %
Input / DVDD npu 50% VDD
<+—Delay Delay
Output, 50% Qutput,
VDD 50% DVDD

4.3.12 NRSTS|B4

NRST 5| s AIKEE HICMOS L E, "B H | — MABEWTIT I LRI, Reu(Z LR 4-26). BRAERFHIUE
R 4295 H NS HORAE SRR AL B R RF AR 4-4 5 R = 153,

£ 4-29 NRST 5| [tk

ine) ZH %A BR/ME HRUE BRKE | B
Vienrsn@ | NRSTHI AR HLT HLUE Vpp=3.3v Vss - 0.8 v
Vinnrsn® | NRSTHI = FEF HL Vop=3.3v 2 - Vob
Vhysursy | NRSTE %5 i A7 5% L AR i - - 200 - mV

Reu 55 FASE R @ Vop=3.3v 40 50 60 kQ

Venrsn® | NRSTHi A JE 3 ik - - - 100 ns

Vienrsn® | NRSTH A E 8 3 Fk v - 300 - - ns

1. HBHHRE, AR R
2. ERHEBHAEET A EIER BN AT TR AIPMOSSE . 1XMPMON/NMOSTH: 5% 1) HL BHAR 7N (2 5 10%)
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BERRA
4-10 I HINRST 5] {537

1. EMZRRN T H kAR
2. FAPDBFREIENRSTS| R BEMSE T3 4-299 51 H 598 K ViLwrsT AR, 75 WIMCUAS BEAR 3 47

4.3.13 TIMERZ%4E

R 4-30% IS Bl s ORILE
A RN 2 DI RE T I S EEAS . FANAHER . SRERI B . PWMET ) R ETENS , 2 IL584.3.1175.

£ 4-30 TIMXOF:E

5 ¥ %8 B/ME BXE Hpr
o 1 - trimxcLk
tesgrivg | AEFS AR frimxcLk= 108MHz 9.259 - ns
0 frimxcLx/2 MHz
foxr CHLECH2 )& i s SR i bR frmeLc= 108MHZ 0 54 MHz
Resr | SEI 2340 Hik - 16 br
1 65536 trimxcLk
tounter | VEFE T PEBIF BRI, 1647 T A e g A 3] frmeic= 108MHz | 0.009259 606.79782 s
65536x65536 trimxcLk
twax_count | B FTRERITHEL frimxcLk= 108MHz - 39.768 S

1. TIMxE—PMEHRERR, RETIMLI-TIMS,

4.3.14 1PCEO%H

BRAERS IR, R 4-315 IS HOR M APABEIR L, fecukc AR MVop L HURFF 53R 4-410 26 EAS 2.

N32L43X7 & I 12CH: AR A b PCHEAE P, (HA W TNERE]: SDAFISCLAZ“E " H NI, HECE N
Frwmbar ), 725 AV Z [B FIPMOSE # < 41, (HAWSRIFTE .

1PCHEz REES TR 4-31, F RN 2 68 5| I(SDAFISCL) IRFEERS, S WEE4.3.117,
% 4-31 12CHE 1R

e - hrERE PRI PRI+ s
~ & | 'K AR SN R PN

fscL 12C B 0.0 100 0 400 0 1000 | KHz
th(sTa) FF 4 25 A AR R I (8] 4.0 - 0.6 - 0.26 - us
tuscLy | SCL I Ei I ) 4.7 - 13 - 0.5 - us
twscLry | SCL g Bt ] 4.0 - 0.6 - 0.26 - us
tustay | FEIITFUA S5 gL [H] 4.7 - 0.6 - 0.26 - us
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Nation &
EREK
poas) o Jﬂ’ﬁﬁij ‘ﬁ%xiii‘%ft _ fwﬁﬁﬁzﬁ s gy
wN | K /)N mA | wmD | 'K
thepay | SDA HHE AR RRRT E] - 34 - 0.9 - 0.4 us
tauspa) | SDA LI A 250.0 - 100 - 50 - ns
ir‘SDA) SDA 1 SCL _F- 7+ ] - 1000 | 20+0.1Cb | 300 - 120 | ns
r(SCL)
if‘SDA’ SDA Fil SCL T [#4Hf ] - 300 | 20+0.1Cb | 300 - 120 | ns
f(SCL)
tasto) | 1F RSk AFE LI A 4.0 - 0.6 - 0.26 - us
5L B TR AR A
tw(sTO:STA) Izgi.g?%) IFIES A I ] 4.7 - 1.3 - 0.5 - us
Cb B2k BB - 400 - 400 - 100 pf
tv(spa) By A R A 3.45 - 0.9 - 0.45 - us
tvack) | A R IA] 3.45 - 0.9 - 0.45 - us

1. BHWTHRIE, AR,
2. NIEFRIFRERERI2CH B KR, fecki bR T2MHz. NIARMRIER I2CHI B RKIIER, feeki b KT-4MHz,

4-11 PC/RZRAZ I LA & F i )

VDD VDD
47K = 4TKQ50q@ N32L43x
1
°C.i4 2% W SDA
W scL
®
100Q
Y I EFM
DA
SDA
\ G X X_ S
tiam . T beoa) ety som) \ \_
f(SDA) SO A A WP «—
tusoia) nSPAX N - tw(sTA:sTO)
thsTa) tw(sckH) > < . e 15 1k 254
SCL — S R tuack) ‘
S
tw(SCKL)éd—»é tiscky—» 4_; < tisci > :Lu(sm)
] /fg o = 259/ clock
1% clock cycle

1. W& &S%E TFCMOSHF: 0.3VopAl0.7Vop.
2. hyuEBHE ARG T I2CE D,
3. FHPHEHGR T SEbRE AR, WTUANERETHEE, F5&EE.

4.3.15 SPI/1*SEO%H

BRARAS BB, % 4-320hOSPIZEORZ 4-3351tH IS BHORE FIFRBERIE, foLod TR AV ool i Hi TR
e 4410 EIRAE
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A ek N 2 ThRe 51 EI(SPIFFINSS. SCLK. MOSI. MISO, I2SIJWS. CLK. SD)RI4RIEVENRS, W5
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4.3.1175.

2% 4-32 SPIEHEO

7S S %4 B/ME BAE E
fooLk F 27
Tl i - MHz
1/tc(SCLK) SPIH_J‘%EP/)\K N\j‘%iﬁ 27
tscLitiscLk) SPIBT 5 - FA0 7 Bt (] M2 C=30pF 3 né
DuCy(SCK) SPIM g B i 15 25 b SPIMAR 30 70 %
tsu(NSS) O NSS%EH# ]‘ﬂ N\*ﬁﬁ Atpc Yy ns
thnss)® NSSER$E I [H] IN 5N 2teciLk - ns
twsckr® . N \
twcscLryy® SCLK = I [ (] FHEH tPeme treLk + 2 ns
SPI1 6.2
tsu(MI )(1) I*ﬁfﬁ P12
PI -
By i N\ LI (] 5 ns
SPI1 6.3
tsusn® IN 5N
SPI2 3
tgv) F 5 -
Fm i N AR R 8]
tosy® RSN 5.2 - e
ta(s0) D@ SRR L 1] 5 ] WA, feoLk = 20MHz 0 3tecik ns
taisso) D@ F i s 2 1 (] MR 2 10 ns
- & SPI1 - 20
tvso)® M (AR INIE 2 J5) e .
Hcm i B A 0 () p— c n
tvmoy® FHEA(FREIAIEZJG)
SPI2 - 4
thso)® ML (BN 2 J5) 6.2
¥ I =i e TN ns
taoy® | AR AR T ERA(E AT ) 1

1 HZGEWEEE, ALK,
2. mUMERTRIRSG B RN R, SR R IR RS e 1) e K TR]
3. R/MEZIRRMAE RN TR, SR ER R L B T e A K ORI 18]
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BERRAK
Kl 4-12 SPIRFFPIE — MEAAMICPHA=0
|
NSSHi A /!
H /, )
/ |
| tuss) 1y te(scLk) ! / \ thnss) ¥
I: ;‘ I~} » P,
CLKPHA=0 | y \ i \ / :
CLKPOL=0 l /i tuscucn | . : : |
i 1! tysciky ) ! h !
| TR | ¥ |
!
CLKPHA=0 : (! y : l l
CLKPOL=1 n ! l : |t
I fa(s0) i ' bso) 1 Tso) 1 Trsein) 569
; : " ' ! H_tf(scu() > o :
] |
MISOSf gt X e’ Y R —
1
tsusi ::
1 ! l /
| |
MOSI#i A ]ZZZZZZZZZX st X el X i >4ZZZZZZZZZZZZZZ
1 t {
' ‘ h(st) >

K 4-13 SPIN P — M ZLFAICPHA=1(®

/!

NSSHi A Y,
- 1
E ¢ I LseLk) > /7 , thivss) |
ss) ¢ %
_ :qsu—h . l i I :‘_N
CLKPHA=1 ! . !
|
CLKPOL=0 \ : tW(SCLKH) :
1 twseky |

|

|

|

|
| |
| |
| |
T t
| |
| |
| |
T T
| |
| |
|
|

] ] | !
T i | i
CLKPHA=1 | ! ] .
CLKPOL=1 Vot I | | | ' trscLk) tais(so)
I 5(SO
iﬂ E i :tiffsoi : // !t s : i : trscLk) ! :
] | ! M: He— i«
y \ A 77
wsofit ———— X L hmmeatr X bR

Er
fecok
g
il U]-
—,?

>

Esugsy thesn

S 111111 A et e 11

!
_1

1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
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BERRA
4-14 SPIRF Pl — F RO
NSSHIA Y

|
1 |
CLKPHA=0 ! | :
CLKPOL=0 | . l
! ! !
1 ' '
CLKPHA=0 | , '
CLKPOL=1 \ ! :
! | |
H ] ]
| : !
CLKPHA=1 : .
CLKPOL=0 l ! :
: | | |
! : ! :
CLKPHA=1 / | ! A tsori
CLKPOL=1 ! h i 11 Tiscl)
t E i W(SCLKH) : Ll
|
[}
|

|
[}
su(M1) ! :
:*H ,‘ tw(SCLKL). , !
|
MISOHi A ]ZZZZHZZZZZX R | >< T X W AEAr >@ZZZZZZZZ
——» !
toy ! / !
MOSI4th X wmman | X Mwmern] X wamew X
—p' . 1
tymo) thmo)
1. EABE TCMOSHLF: 0.3VopH10.7Vop.
% 4-33 I2SHEHPED
75 e 21 A4 B/ME BAE | B4
DUCY(SCK) | 125 i A Bttt 5 25 L 12S LA 30 70 %
fok A5 (32bit) ) 64*Es®)
2G s I 2R " - MHz
UtecLky VSR H AT AR (32bit) - 64*Fs®
ticLk) 12S IR b TR I fa] fidE 2. CL = 50pF - 8
N W . 1251 5.3 -
tyows) @ WSH R [A] R
1252 5 ]
thows)® WS{RERT [A] FHI 0 -
NN n 12S1 55 R
tuws) @ | WSEEILI [H] MR
1252 5 ]
X N 1251 7 ]
thows)® WSERFERT [A] MAE
1252 3.6 - ns
tweLk® 3125 .
CLK 71 A e e ] FHER, frok = 16MHz, H4148kHz
twekny® 345 -
1251 6.5 -
tsusp_mr )Y ERiAE
1252 5 -
e PN E VAN ]
1251 25 -
tsu(sp_sr)™ MY 28
1252 25 -
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BEREAR
; g 1251 4.4 -
thisp_mr ) D@ B ie
1252 5.2 -
S\ R FRIN (8]
; o 12S1 4.5 -
thsp_sr) V@ M 2E
1252 5.2 -
1251 - 22
tuso_sn™@ | Hudfi it A 20 6] MRIE RS (ERELIT 2 )
1252 - 22
¥ | N PRUSINEEN 12S1 4 -
thsp_sm® Hoy i R RIS [8) MR (B RILIR 2 )5) o p
E A B8 (fd RS 3 TS 2 1251 - 5.6
tuso mm D@ | B A A ] FRAEBREERLIFZ)E)
1252 . 45
theso_mm® HH i R AR [R] FRAJERELIFZIE) -0.5 -

1. BT/ ESE AT A, AR IR,
2. IR Tfeck. BN, N feck=16MHz, N TecLk=1/fecLk=125ns.
3. FsSNHEHRFEAZR

4-15 1S A2 P (R B0 @

5 tescLk) R
CLKPOL=0 . . .
CLKPOL=1 —\_/:/—\_/—\_/M
' tw(scLkH) i tw(scLkL) i i | thows)
! ! | —
WA N\ L 4 i
tuws) ey i I Tusp_sn 77 I h(ISD_ST)
H 1 / 1
SDJ% X mwnase X bomwmte X s X ki
tsu(SD_SR)i th(sp_sr)
> /
SDHE >< Bl ARy >< Belc R BT >< Yeisntn >< B R (A

1. &A% E TFCMOSHF: 0.3VopAl0.7Vop.
2. HI— N BEBARSL RIE W . AR — AT TR XA SR AR AT 1 R
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EREK
Kl 4-16 12S AT 7 B (AR PR is)@
5 tescLk) g tiscLx) tiscLk)
CLKPOL=0 I | ; |: | |
i B i tw(scLkH) i twiscLky) i i i thws)
o : —
WSHIA \'\ ! | i /o I
i i :tv(s_D| MT) 77 1 th(sp_mm)
! ' ' / Sl
SOk X mwmiene X emai X Thwwar X s
tsu(SDiMFJI) th(sp_mRr)
] | /
S >< PR 6@ >< Bl >< Aot >< Be A
1. IMESBEETFCMOSHT: 0.3Voofl0.7Vop.
2. AW HIBARALRIE B . TR — AN AT R XA AR 1 R IR BRI
4.3.16 USBf}%
% 4-34 USB 2 BhH [A]
s s BAH B
tstarTup® USBUk &% %% J& 2 I TR) 1 ps
1. H®EHRIE, AEAEFE AR,
% 4-35 USBEL A4S
%5 SR A \ gma” | g | B
LN o
Vb USBH#E/EHL K@ 3.0® 3.6 \Y;
Vo ZE N RIBE I(USBDP, USBDM) 0.2
Vem® ZE o SR 1,4 VDITE 0.8 25 \Y,
Vse® B S AR IR AE 1.3 2.0
B HLF
VoL FRaAS K R 1.5kQRLIZEE3.6VO) - 0.3 v
VoH FRAS T S T 15kQIIRLIZE E Ves® 2.8 3.6

1. FUA R o0 0 DA % v b 2 v

T H5USB2.04 I AV HE S, USBERME I 43.0~3.6VHL .

N32L43X R4 i I IEMEUSBI) g Al LATE2. 7VAR BIMRIE, TN RTE2.7~3.0V HUEE T B B URr i
HLE A PP ARIE, AP iR

RUREHFIUSBIR A & L 3.

o M w DD
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ERRAR
Kl 4-17 USBIS 7 : BUREAS 5 B TR B TR] 2 X
CTE T B
Vers — — — — — X X:
Vss - !:
) t « 3 t y
f r
# 4-36 USB4i# S R E
%e S FAE v grmE® | A
tr LT AE)@ CL < 50pF 4 20 ns
tr TR @ CL< 50pF 4 20 ns
tm L F T A A DL tr / tf 90 111.1 %
Vcrs b AE 538 H 1.1 2.0 V

1. HEHHRE, AEARE R IR,
2. MEHHEESIN10%E0%. B EMES, S NLUSBMITEHT7E(2.0/R).

4.3.17 FHZIEEMSE(CAN)EORHY
A i N 2 ThRE 51 II(CAN_TXRICAN_RX)HRE RS, 2 0554.3.117 .
4.3.18 12t R (ADC)BSEH

BrARfE A, R 43T HGE AT GR 44 ETIR L . fucLk R ANV ppaftt i HL TINS5 31
VEE: R AEREAR L B AT — KM

* 4-37 ADCHE

5 - Rp BAME | SR | Bk | B
VoA BEA AR MBS d Tk 1.8 - 36 \Y;
VRer+ ESH R 1.8 - Vopa \4
fapc ADCHJ £ 4% - - 72 MHz
@ PR - - 5 MHz
V| HEBBEEO O(@;‘zﬁfp | Ve |V
Rapc® | SRAFEFFICHLEH LGB 0.2 kQ
Rapc® | KAETFRHH fi i e 0.5 kQ
Canc® | PIEBRAEFILRRR 2 - 5 pF
SNDR Singal noise distortion ration - 65 dBFS
Tea IS Y I (1] 82 1/fanc
<@ fADC =72 MHz(‘H%jEJ:sEJ:E) 0.0208 8.35 s
T fADC = 72 MHz(15:3# 8 &) 0.0625 8.35
Ts@ T SEEBE L5 - 601.5 1/fapc
1% 40U 1E 45 - 601.5
tstas?® - HLI TE] 0 0 20 us
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BERRAK
| toow® i ns s (g R ) L4~614(THEts + EHIBI125) | Uhaoc |
L G NE, R IR,
2. WRIHHHE., AP R,
3.
/,

AR A B2, Vrer+ BT DAYE IR Vopa, Vrer- 0] PLTE Y EBIERE I Vssao
Al I ARRanA R
Ts R
fapc X Capc X In(2N+2) ~ "APC

ER AR (AR T o€ RIS ST, 3R T BN T1/4 LSB. HAPN=12(RR 120770 #F %K)

Ramn <

% 4-38 ADCHEIE — RG5O

e BH TR JuFUY grm® |
ET LRE IR fucLk = 72 MHz, #.3 45
EO Y AT fanc = 72 MHz, sample rate=1.75M +1 +2
P TEE sps, Vopa=3.3V, Ta=25<T LSB
T é A N =] VR S 4 .
ED | BUA R 4 ADC A 2 JRHEAT 1 207 =
EL *F\ﬁj\éi‘ﬁﬁcﬁ VREF+: VDDA +).8 +2

1. ADCHIELUURS B HUE A AR L PN AR HE a1

2.  ADCHEERIFNENBRMICR: TEE S e AT MARME AR 5 I BN R R R, R IXRE 2 i 2 R AR 55 — A
RIS B IEAE BEAT (S RS 1 ol iSCAE W] RE P A I RV E N FE R AR HERS AL S B L, (BI B Sz 18]) 36— 1 4
HE .

3. WHEIEMRPENER, REAF 43107545 H A e FIZInen TEFE 2 N, A S E2mADCHFE .
4. HEREVHSIRIE, AEA = F .

4-18 ADCHE B 5

(1) sEFRADCHE i ith 28 ) 1] 1
(2) s g il 2%
(3) Sebrie sk piidEsk

Vi - Vrer: .
[1LSBIDEAL: %(@? 2005 HHHEGE

4095 ——f == === mm e e
4094 —

Ev ZRfriRZE: SEPnEenh 2 SR
EMREAUIEEONT I

Eo fW#%inz. Schrikflh & LisE—
UCERIT 5 AR e i 2 1 () 35— 1K
BRIT 2 72

Ec Matinz: Shrik#th & Lifkia—

[}

+

[}

[}

[}

|

|

|

|

|

[}

! [}

] [}

} [}

7 — : = r :
6 — N e ! YRI5 7 AR e 2 1 ) R — K

5§ ' - I " BRIT 2 %

4 EL 1

[}

|

|

|

|

[}

[}

[}

[}

|

4093 —

Ep WArZeMiR 2. SLhrikinih 4 1D
PSP (1LSB) 2%

4 — —— Z ’

| |
| |
3 v
| AT 11 Eo
— | |
2 : . -t /,/ —
1 — 1 LSBIDEAL

”IIIIIIIIIII// 111111
| LI

|
| | 1 // |
1 2 3 4 5 6 7 4093 4094 4095 4096

Vssa VpbaA

Eu BUFERIEIR 72 SEPrfeii 4k 5%
R LR 18] F 5 R A S
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BERRA
Kl 4-19 1 ] ADC L7 {3 32 1K

Fouw AINx Banct!!
. I 1L i
L | LWL ey
J-C.\.u\-'.n. v J-
! L+1uA) -
1 0.6V I Caux

1.  AXRan. RaocHICaoclIFfE, S W& 4-37.

2. CparasiticZ/mPCB( 5 1R MIPCBA & it s Al 2%) 5 4R 4% _E 13528 - (R LA TpF) . B K i Cparasitic BUE s R R FL e S B,
R B IR I Maoc .

PCB#HHEN
HL Y (1 25 300 5 R ] 42034 . [ T 1 10nF L 25 0 22 B B S (A R B &) » B ATT NG 1R AT b 52 MCU
A

4-20 it HLYE R 2 25 B YR 25 R 28 1% (VRer+ 5 Vopa i)

] VoA Veer:

o2 (noe T

[ ]

1uF//10nF =

Vooa

] V= a/VRER-

Sz (notz 1)

1
|

1. Vrer+HIVrer- N #8-5VDDARIVSSA IEH:
4.3.19 HNEESZE B (Vrersuer) BR 2
FRIERERIBEE, £ 4-30MSERMHMT AR 440 FMFRIPREIREE « fucud IR ANV ppa it HL L R I 15 2 .

# 4-39 Vrersurefir

Canc M M BME | BAEME | &KRME | Unit
Voba Analog supply voltage Normal mode 24 - 3.6 \%
VREFBUF_oUT Voltage reference output Normal mode 2.043 2.048 2.052 \%
lopa VRrersuF consumption from Vopa lioad= OpA 512 - 630 uA
tSTART Start-up time 1 - - us
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BERRAK

1. HETHRIE, AEA I,

4.3.20 12fusXiRFe iR (DAC) RIS

BRI, R 4-A0MSHOREHITT &R 4405 ISR . Fucuc I IV ppa it L R DI A5 21

%% 4-40 DACHH

o s R | mi | K| PR
Vopoa | HRALMHEE R 24 F 36 \Y;
Vooo | BFBEH IR 1.0 11 1.2 \%
Veers | ZF IR 2.4 - 3.6 \' VRrer+ U AR 24K T Voba
Vssa bk 0 - 0 \Y
RL SR PPASFT I I 1 Sk B 5 - - kQ DAC_OUTHIV ssaZ [] (1 55 /) 471 %5 H FEL
CL Uik LI - - 50 pF TEDAC_OUTH| W1k iy e K LA
EF LA (R IUER)DAC | R
I A ;
™ | ELIHFE(VoD +Vrer.) wop ‘T sblil
| 1217 B DAC EL U I £ . o
e (VopssatVrers) 5 350 { ) e
2 2N LAY . .
DNL 3”;1%%)%E( MELAT I - 405 - LSB DACHL & ~12/%
JELR AR B (EARAD i )
INL | %06 500 L4005 | - -5~+7 - LSB | pach® mi12fi
Z BHEL I FI R ZE)
T #% 1R 22 (415 0x800 B - -15~+5 - mv DACTL & 1247
f# ERNHES S ENE ] )
Vrerd2 2 [ (11 2) - -18~+6 - LSB Vrer+=3.6VIH, DACHL & H1211
WASEIRZE | MARiR 2 - +.5 - % DACHZ & 247
P E e T 0 | 8 | - | & |scoiR@kcm
BB A(EVaE: 10074 CLoap <
ALY = UN TSN .
t - 3 4 50pF R
SETTLING (i, DAC_OUTIAF| A us > 5pkQ LOAD
f)+1 LSB)
‘ 28 NARKE BN ) CLoap <
PR | (MBI E+1LSB), 55| - - 1 MS/s | 50pF Rioan
IE#IDAC_OUTH & KA > 5kQ
M\ PR P iR 4 st T . CrLoap < 50pF, Rioap > 5kQ
WAKE | oDva2 12 50) 65 |10 BS | g O REA TNRRKTH ef  ]
L 1| b (FH s .
R i//DEféijf)J(%%%EEj;}%mﬂi) i -67 -40 dB #HRLoaps CLoap < S0pF

1. HEEERIE, AEAFE P
4.3.21 THEBAZE(OPAMP)BESE#
SR AR DI, % AALSERMTIGOR 4-AM AN EI BRI | fucL I IV ppa it B HL R 73 51

% 4-41 OPAMPH::

s S F B/ME | BRE | BXE i:=X iV
VopA ML FE - 1.8 - 3.6 \
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BERREAK
5 S %A BME | BAYE | BRE Bpr
CMIR L L IR\ Y - 0 - VDDA \%
VlorrseT IR R (R HER) - - +/-1 +/-3.5 mvV
AVIoFFseT A O\ S 1 FEL S I - - 10 - uv/<c
ILoaD IRB FLI - - 0.5 - mA
NN W 025 No load, ) )
|ooa SE T OA HRTHFE quiescent mode 15 mA
SISy
Ts_opAmP_vout | TEAEAUIHIIIADC - 400 - - ns
KL (8]

CMMR LA B - - 84 - dB
PSRR HL YA Ll - - 100 - dB
GBW W i T - - 4 - MHz

SR Lo ST - - 3 - Vl/us
RLOAD e/ NEPT AR - 4 - - KQ
CLOAD RRBPUE - - - 50 pF

CLoap < 50 pf,
N Rioap >4 kQ,
TsTARTUP J& Bl [A] Follower - 3 5 us
configuration
Input signal
PGA Gain error T YRR 2R R amplitude> -2.5 - +2.5 %

100mVv
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ

PGA bandwidth for PGA Gain =8,

PGA BW different non Cload = 50pF, - 0.5 - MHz

inverting gain 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 )

[, loaded with 4 KQ
en L P 75 2 oaded wi nVA/Hz

@ 10KHz, Output ) 44 )
loaded with 4 KQ

1. BEIHEIE, AEAEFE PN
4.3.22 LbBE82(COMP2)EESEH
SR AR DI, % A-A2MB R MR 4-AHI NIRRT | FucL B IV ppafit B HL IR IR /5 51,

*£ 4-42 COMP2ir1:

B | H M
#e Z¥ % N B BERE fr
B | &
Vopa FERAL L R - 1.8 - 36 v
VN L PNGER AT - 0 - Vbba

64 /83

EH AR B R 2 7 Nations Technologies Inc.
ik R HEUKSHIEXEFRRI09SEREARAKE

B1iE: +86-755-86309900 {£E: +86-755-86169100

#B48: info@nationz.com.cn ER4R: 518057



Nation &

www.nationstech.com

BEIRRAK
& O| M #
e S M AN B BKE i
B | &
Vopa>=2.7V - - 10
T LU AR JE Bl A L us
START LAY A B g S B ] Vooa<2 7V _ _ 10
Propagation delay for 200 mV Vopa>=2.7V - 60 100
to . . ns
step with 100 mV overdrive Vbpa<2.7V - 70 110
VoOFFsET BRSNS Full common mode range - 45 +20 mv
No hysteresis - 0 -
. Low hysteresis - 10 -
Vi St [ mV
e HiE R Medium hysteresis - 20 -
High hysteresis - 30 -
Static - 41 -
oA Hl e 2 HL IR I AE With 50 kHz 4100 mV , bA
overdrive square signal i )

1 W8 RIE, AR PR,

4.3.23 HEE1(COMPL)EESEH

BrAERr i M, R 4-20 SO HITTGR 445 . fucuk IR ATV opaftt L FE IR I A5 21

X 4-43 COMPLIE R4 Pk

& | H #
ine) ¥ M AN B BXE A
| &
Vopa ARt L T - 1.8 - 36 v
Vin PN NS eN B - 0 - Vbpa
e Vppa>=2.7V - - 10
TstaArT LS JE Bl S ] Voor<2 7V i i 10 us
‘ Propagation delay for 200 mVv Vopa>=2.7V - 60 100 ns
P step with 100 mV overdrive Vopa<2.7V - 70 110
VOFFSET PR A S\ R i e 22 Full common mode range - 5 +20 mvV
No hysteresis - 0 -
. Low hysteresis - 10 -
Y I P v
i L Medium hysteresis - 20 - m
High hysteresis - 30 -
Static - 41 -
Iooa PG5 2% LI HE With 50 kHz 100 mV 23 A
overdrive square signal ) )
1. WETHRIE, AEA=FNER.
% 4-44 COMPUILIHAE R Ak 1k
R | # ®
e S| %Ak AN B | BXE fr
B | &
Voba BRIt L T - 1.8 - 36 v
Vin BN HL RS - 0 - Vopa
TsTART L s FE B3 SN ) Vbpa>=2.7V - - 15 us
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BERRAK
Vopa<2.7V - - 15
¢ Propagation delay for 200 mV Vopoa>=2.7V - 300 - ns
P step with 100 mV overdrive Vppa<2.7V - | 300 -
VOFFSET AR R i 2 22 Full common mode range - 45 +20 mvV
No hysteresis - 0 -
Low hysteresis - 10 -
Vi Lb AT 5 LU - - mv
i 8 Medium hysteresis - 20 -
High hysteresis - 30 -
Static - 10 -
looa bl e FL IR I 4E With 50 kHz #100 mV 115 HA
overdrive square signal ) ' )

1 i RIE, AR .

4.3.24 BRRETER (Segment LCD) HSEH

BRAERE ], R 4-45MSHR MR GR 44K AR . fuclk IR MV opaftt L it I & 15

# 4-45 LCDF= il 2% H ke

s ZH M B/ME | SAME | BoKfE | Unit
Vico LCD external voltage - - 3.6
Vo LCD internal reference voltage 0 - 2.58 -
V| cbp1 LCD internal reference voltage 1 - 2.72 -
Vicp2 LCD internal reference voltage 2 - 2.85 -
Vicps LCD internal reference voltage 3 - 3.0 - v
Vi cpa LCD internal reference voltage 4 - 3.15 -
Vicps LCD internal reference voltage 5 - 3.28 -
Vicps LCD internal reference voltage 6 - 341 -
Vi cp7 LCD internal reference voltage 7 - 3.58 -
Buffer OFF - 1 -
Cext Vicp e_xternal uF
capacitance Buffer ON - 1 -
ILcp? \S/‘;F;P;i’ SJ;LET ;rgT/ Buffer OFF ) 3 ) HA
Buffer OFF i 05 i
(BUFEN =0, PON =0)
Buffer ON _ i 0.6 i
e erOunr:riI/yLCsz{;ir;tD (BUFEN =1, 1/2 Bias) "
=3V) (BUFSI\lJinei,Olll\IS Bias) ) 08 )
Buffer ON _ i 1 i
(BUFEN = 1, 1/4 Bias)
Run Total High Resistor value for Low drive resistive network - 55 - MQ
Rin Total Low Resistor value for High drive resistive network - 240 - KQ
Vo Segment/Common highest level voltage - Vicp - \%
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BEIRRAK
Ciinc] S %M RAME | HBME BRAE | Unit
V3 Segment/Common 3/4 level voltage - 3/4 V| cp -
Vg Segment/Common 2/3 level voltage - 213V cp -
Vi, Segment/Common 1/2 level voltage - 12V cp -
Vi3 Segment/Common 1/3 level voltage - 1/3Vicp -
Vi Segment/Common 1/4 level voltage - 14V cp -
Vg Segment/Common lowest level voltage - 0 -

4.3.25 REEFREBE(TS)RE
BRARRERI B, e 4-A6IIBHUR MR & T2 4-A95K PRINREERIE | fcui B FIV opa i i o FE I 7551

R 4-46 I EAL AR

a2 ¥ BR/ME HRIE BRAE LA
T® VsenseAE % T il 5 Y e 1 B - + + e

Avg_Slope® | “FHIRE 3.7 3.9 43 mv/<e
Vas® TE25€H I FL - 1.32 - \%
tsTART® AL [R] 4 - 10 us
Ts_temp@® MR EURERT, ADCRALRT ] 8.3 - 17.1 us

1 WEZRGETRIIE, AR Pl
2. HBHRE, AEAEF PR
3. ERAEARAE (] ) DL ek B2 RE Py i 5 2 IR TR E -
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ERRA

5 HERY

5.1 LQFP32

5-1 LQFP32:%f 3 R~

5 v COMMON DIMENSIONS
' = y ; (UNITS OF MEASURE=MILLIMETER)
i ‘3‘*_ 0.6185C '
SYMBOL MIN MOM MAX
= A — — 160
L Al - 0.15
T A2 1.35 1.40 1.45
A3 0.59 0.64 | 069
D]: " b 0.33 - 042
- b 0.32 0.35 | 0.38
I:‘]: i 013 - 0.18
— ol w T cl ). 117 0127 057
(I D 880 | 9.00 [ 9.20
[ o1 6.90 7.00 7.0
E 8.80 9.00 9.70
- El 690 | 7.00 | 7.10
O s ) 0 070 | 080 | 040
& L [ L1718 H 814 | B17 | 820
L, | L 050 | - 0.70
T,—Er_x L1 1.00REF
| R 0.08 - -
Aoa R2 0.08 - 0.20
5 0.20 — -
e 35 7
. b o 11° 3
b o 11 7
< ? TT S WTH PLATING
o o //ﬁ ~SASE METAL
SECTION A—A
(L1)

LEAD FORM PART
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ERRA
5.2 LQFP48

5-2 LQFP48%:f 3 R~}

b a0 COMMON  DIMENSIONS
. A3 (UNITS OF MEASURE=MILLIMETER)
. D1 ~q__lo.s18sC ) ’
| | SYMBOL | MIN NOM MEX
AR HRAHARAAH s [ T T
i - Lt Al 0.05 — 0.15
i PG | == 0 A2 1.35 140 | 145
[ N | Ez A3 059 | 0.64 | 069
CI— | BTM E-MARK 1= — b 0.18 - 0.27
o | Z—e1.00x0.70 040010 DEPTH —_ ]:3 b1 07 0.20 0.23
S — ]:; c 0.13 — 0.18
e e e T T =R — T ¢l 0.117 ] 0.127 | 0.137
——| 0.10£0.10 DEPTI — L D 8.80 9.00 9.20
T 01 6.90 7.00 7.10
— INDEX 0 80+0.10 I— I E 8.80 9.00 9.20
| P 0.20£01D DEPTH  Y— =y E] E1 6.80 7.0C 7.10
= = Y ) |= e I s 0.40 0.50 0.60
— y u|"~-nh_T:fx=' 19 H 8.14 8.17 8.20
i i pye -
dEEREEEELE S e ——
e ] T Li ‘0OREF
e o= [0.080) .l\ R1 0.08 — —
A RZ 0.08 — 0.20
B 0.20 — -
9 o 3.5 7
-
- b . o1 11° 12 13
_ bl [ B i 13
(&
o @ __WITH PLATING
T m g
Ty]
p ﬁ\-——BASE METAL
= NOTES:
ALL DIMEMSIONS REFER T2 JEDEC STAMDARD MSO0ZE B2C
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR PROTRUSION.
(L)

LEAD FORM PART

69/83

EH AR B R 2 7 Nations Technologies Inc.
ok RYFEUKSHIEtEERRI09SERKERKE

B1iE: +86-755-86309900 {£E: +86-755-86169100

#B48: info@nationz.com.cn ER4R: 518057



NQtion »:“ www.nationstech.com

ERRA
5.3 LQFP64

5-3 LQFP643f 35 R~

COMMON DIMENSIONS
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