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EIREIAN

N32G435x8/xBEIEF Mt

N32G435 &5k 32-bit ARM Cortex-M4FN1%, B TAEFEMI08MHz, ZFFREEMDSPHE4L, &£
R IE 128KB kR A RN % Flash, 32KB SRAM, S£REE K EHEREEDNRM, W E 14 12bit 5Msps
ADC, 2MHOSIHBIHISRMKRE, 2/NEEHES, 14M12bit IMsps DAC, #EREHU(S)ART. 12C.
SPl. USB. CANSHZ@EEED, WEBFEGEEE4MmES %,

REERFE

® % CPU
— 32 £z ARM Cortex-M4 W%+FPU, FJEIAE (e friZtE 4, SCRF DSP 54 Al MPU
— NH 2KB 84 Cache 4247, SCHF Flash NI L ICHATHE T 0 64F
— S0 108MHz, 135DMIPS
o IMEER
— & 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC fud, 10 ik
SR, 10 FHE R
— 32KByte SRAM, fi# 24Kbyte SRAM1 (fE STOP2 #ix{ T v Bt B N {#4F) Al 8Kbyte SRAM2 ({E
STANDBY HI STOP2 #isU N Al L E N IRFF) , SCRFRE (A ZF (50
o RIFEEH
— STANDBY #x: 2.5uA, AT &1 e fr¥s, 10 fR%F, Wik RTC Run, 8KByte SRAM2 HJ it &
JRARE, PR g
— STOP2 #:{: 6uA. RTCRun. 8KByte SRAM2 #il 24Kbyte SRAM1 HE#Y L & B fR+F. CPU %17 a%
TRHFE. 10 TREF, PRosknge fig
— RUN #:{: 90uA/MHz@108MHz
— LPRUN #2: PLL XM, MSIYENRSGEREN, MR KK, LPRJF/H, USB/ICAN/SAC HIJEG
i, HAhAM R ATE
o kRN
— 1 12bit5Msps ADC, ZHGEFIACE, 6 Aol T RAEZmEIL OMsps, &% 16 MR Himmdim A il
i, CRZESER
— 2 AHBIPISHBOREY, B RCK 32 5 gn i 2 UK #
— 2R LA, PWE 64 A LLIEEME, COMPL SZHFTE STOP2 £ T4
— 1/ 12bit DAC, KFEZ 1Msps
— N 2.048V ML S H H K S H
— WA $ T
o e
— HSE: 4MHz~32MHz #1383 i ik
— LSE: 32.768KHz #M ks i A
— HSI: W#BE#E RC16MHz
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ERRAK
— MSI: H#Zi# RC100K ~ 4MHz

— LSI: WK RC 40KHz

— WESHEPLL
— MCO: CFF 1 EEI BRI, AT HC B s ol s i B A H
o XK1

—  SCFFERVRIEANE SR AL
— XFERTIMELL
® B KX 524 GPIOs
o EfEEN
— 5N U(S)ART #1, Hr 34 USART #11 (32#F 1SO7816, IrDA, LIN) , 2 UART #1
— 14 LPUART, =¢#§ STOP2 =Ml MCU
— 2ANSPIE:M, HUERIA 27Mbps, SZHF 12S @15
— 2 1C#EEN, #EEEL IMHz, FEMBETE, MU SCRESUH I
— 1/NUSB 2.0 4310
— 1/~ CAN2.0A/B B0
o 1/ DMA M|, R 8 EE, EEWFEMIER B I ERTTR
® 1ANRTC SERISH, SXREFEDER, RSE4, FREGREE, STRFNIMERRSRHE
o ERTTHHER
— 24 16bit mER IR, SCREINIER, EAMEH, XA, iR 9.25ns;
ANERT R 4 MMOLREE, Horb 3 AMEIE SRR 6 B H AN PWM it
— 5 16bit @A e RS, FAER R 4 MHOLEE, SRR T4 ELE/PWM F
— 2> 16bit FEAE I AR
— 14 16bit [RIFEEI THEAS, ORISR, RITE STOP2 # R T4
— 1 24bit SysTick
— 1> 7bit @ O E [ H(WWDG)
— 1/ 12bit BSLE T IH(IWDG)
o HEHTN
— ¥ SWDNTAG 7E£k ik 0
— 3 FF UART F1 USB Bootloader
o etk
— N E YRR s 5]
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 #ll SM7 %y
— AR . 2 H 7 or IXCE B I5 (MMU)
— TRNG HEBEHHC R A4
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ERZA
CRC16/32 1544

YHREAY (WRP) , ZFfR9 (RDP) %52 (LO/L1/L2)
YRR, BEINE N, e
SCRRAN IR ORI, NARAS I

® 96/ UID F1 128 i UCID
o TiE%M

TAEHEEJEH: 1.8V~3.6V
TAERETaHE: -40°C~105C
ESD: #KV (HBM##) , KV (CDM %)

o Hie

QFN28(4mm>4mm)
LQFP32(7mm>7mm)
LQFP48(7mm>7mm)
LQFP64(10mm>10mm)
LQFP64(7mm>7mm)

o RS

#51 i)

N32G435x8 N32G435G8Q7, N32G435K8L7, N32G435C8L7, N32G4352R8L7

N32G435xB

N32G435KBL7, N32G435CBL7, N32G435RBL7W
N32G435GBQ7, N32G435RBL7-1?)

7 (1) H 2 QFP64(10mm><10mm)
(2) £/ AL QFP64(7Tmm>7mm)
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ERRAK
B3

G Y1 1 OO 10
Tl AU oottt n ettt e et n et naes 11
1 B T ettt 12
p % - {1111 OO 13
21 BEFEBETIAZ oottt ettt ettt 13
22 FFMBEBE oottt n ettt ettt ettt enes 13
221 HRANTRINTETEREZE(FLASH) oottt 13
2.2.2 HRATRSRAM ..ottt ettt 14
223 BREMAIER A EIEHIZEINVIC) oo 14
R e el e B (= I | OO OO O OO O UROOORON 14
2 IEI ZRGE oottt 14
2.5 JEBIHETR oottt ettt 15
206 BEELTTZE (oot ettt 15
A = OO 16
2.8 FATIRFREHLIRIETIIZE (oot ettt 16
2.9 BRI oottt sttt sttt sttt ettt 16
210 MRIHFEBETR oottt ettt 16
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeeeve ettt sttt ettt 17
2,12 SEEFHFET(RTC) ottt ettt bbbt b et bbbttt bt 17
213 TEBTBEHITE T oottt sttt sttt ettt 17
2131 IHFETEITBE CLPTIM) oottt sttt 17
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 18
2133 JEFHTEIT ZE(TIMX) oottt sttt n et n et 18
2.13.4 FHBAEHE IS BE(TIMLIFITIME)......ooiveeeeeeeeeeeeee e s st es st 19
2.13.5 RGIITFETEIT BE(SYSUCK) coovocvoierceeeeeseeee ettt ettt n et n et 19
2.13.6 BT TITEITZEWDG) ..ottt sttt n et en et 19

2 A P ZEFE T oottt ettt 20
215 ST IR BEUSART) oot 21
216 RINFEIE T2 BB (LPUART) oot s 23
207 BB AT AR TT(SPL) oottt 23
208 BT AL TT(12S) oottt e en e 24
2,19 FEHNZETTITIHLE(CAN) oottt ettt ettt 25
220 FEFTEREATEZL (USB) oottt sttt st s et s e 25
221 BB FE TT(GPIO) oot 26
2.22 B BUTIEABEADC) oottt 27
223 JEETHRAEE COPAMP) oottt ettt n sttt et ns et an e en s st s e aan e 28
2.24 FEADLELEEIF(COMP) oottt n et en st 28
2.25 BUFIEAUFETL (DAC) oottt ettt sttt ettt ettt sttt 28
TR - £ 1) OO 29
227 PEIRTEARIEIE AT BLELTE(CRC) oot en et nn s 29
2.28 BERGSIEAEAE IIIE G EE(SAC) coovereeeeeeee ettt ettt 29
229 MEBEEE T BT (UID) oottt bbb 30
230 BATBLEITAGIR T (SWI-DP) oo 30
B BIBHIE SURIHEIR ..ottt 31
KT =T = OO OO O TR 31
KT DR I = N2 OO 31
312 QP32 ettt 32

KT R0 = =T OO 33
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BRI

31 LQFPBA oottt ettt ettt ettt ettt ettt ee ettt ettt n et n et en et eniens 34
3.2 T IITE S oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eeanas 35
¥ - TSRS 41
AT TR 2 oottt ettt ettt ettt ettt ettt et e ettt ettt ettt ettt en ettt 41
AT I T R R BB oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt r ettt r et 41
AL T A oottt ettt ettt et ettt e ettt ettt e ettt et ettt ettt ettt et 41
A3 BB BHZR oottt ettt ettt ettt ettt ettt e ettt ettt et ettt eaeee 41
AL B L 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt 41
A5 G N oottt ettt ettt ettt ettt ettt e et et ettt ettt ettt et ettt ettt ettt et 41
A6 B T oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 42
AT TR TR ER ..ottt ettt ettt et et e et et e e et et ettt e ettt e et et et ettt ettt et et er e 43
A2 ZE T I R TE AL oo et e e et e ettt et et et et et e e e et et et et et e et et et ettt et et et et ettt et e er et enes 43
S B (=< USSP E OSSPSR RTUUTROTRTRTRTR 44
B3 B T E B oo ettt ettt ettt e ettt ettt ettt ettt ettt 44
e e =<l KN (= < TP O PP TOTPTRTTR 44
433 YRR AT AT R Ve oottt ettt er ettt 44
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt ettt e 45
A3 S B A oottt ettt ettt ettt ettt ettt n ettt ee e 45
B30 A BB R e oottt ettt ettt ettt ettt ettt ettt ettt n ettt en e 48
e Ty A v 4 L TSRO P PRSP STTTTTT 50
438 MARTHFERETRMRIE FEIITTTH] o oottt s et e s e et st e s et et es e et ee e e s en e et s e et e et eseneeeneeeesenenens 52
B30 P E oottt ettt ettt ettt ettt ettt en ettt en e 52
A3 10 FLASH T B e oot e ettt ettt et ettt e et e s ettt e et et e et et e et s et et ettt er et er e 53
4311 ZFHE KA (FLTIBUBETE oottt 53
A3 12 OB TVRFIE oottt ettt ettt et ettt et et e et et e e et et et e s e et et e e et e s e e et et et et et et et r et et er e 54
A3 13 N RST G EETE oottt ettt ettt ettt ettt e e et e et et e e et et st et ee e et et e e et et et et et e e et et e et e et et e et et en e 57
A3 14 TIMIE I BTG [P oottt ee et et n e et en et ee e en e 58
A3 1S LG TR oottt ettt ettt ettt et ettt ettt a et et e et et e ettt ettt ettt ettt ettt ettt 59
4316 S I2SEE I E oottt ettt ettt ettt ettt et e et et ettt s et et e e et et e e e et et et et et et ettt ettt et en e 61
A3 1T USBIE L EIE oottt ettt ettt ettt ettt ettt et et e e et et e et et e e e ettt e et et et et et et ettt e s ettt e et en e 65
4318 FAH 28 R LG (CANYIE TTEFIE oo 66
4319 1207 BEBUE B (ADCYHL B E oo 66
4320 EBB TR (VREFBUFE) BT oottt ettt ettt ettt ettt ettt e ettt 70
A3.21 L2 TDACHL B oottt ettt ettt et et ettt ettt ettt ettt ettt ettt 70
4322 FBETIREE COPAMP) HL B oottt ettt ettt ettt ettt ettt ettt 71
4.3.23 EUEEAR2(COMP2) FE B H oottt 72
4.3.24 FUEARL(COMPLY B E oot 72
4325 R B AB A (TSYEFNE oot 73

B B B TR T oottt ettt ettt ettt et e e ettt e ettt et ettt e ettt ettt et enaens 75
5.1 QFIN28 (AMMI AMM) ....evtietiiteieteete ettt ettt b et s et b st bt st et e bt et e e et e b e e eb e s b e s e eb £ ekt e e s e e bt e e bt e b e b e bt ab et en e b et eneabe e enes 75
5.2 LQFP32 (TIMMXTIMIM) ..ttteititiiteieett sttt ettt bbb e bbb bt bbb b st bbb bbbt b bbbt bt e 76
5.3 LQFPA8 (LOMMIXLOMM) ......ovovereoeeeseseeeeesseseessesssessesssssessssssasssssssss s ssss s sseessssssssses s ssses s seesssnssessansnseasensenneans 77
5.4 LQFPBA (LOMMINXLOMM) w....oovoveeeoeeeeseeeseessessessessessses s sessssse s s esses s s es s st ensenssessen s ssses st esesn s essansnseanensenneas 78
5.5 LQFPBA (TIMMXTIVIM) ...tttiititiiteieetestese ettt ettt b et b b bt e bbb bbb e bt b s st bt e h bbbt bbbt bt 79
506 ZZETITB oottt ettt e ettt ettt ettt ettt et a et et ettt a et ettt ettt et et ettt ee e 80
Loz N 77 <P 81
=1 ; TSP 83
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EREA
RKH
e 1-1 N32G435 R I TTPRBLE ..ovvveeereereieseeie ettt 12
FE 2-1 SEMTZRIIAEELAL oo 17
FE 3L GIHITE oo bbb 35
TR AL HTEIFVE oo e 43
FE A2 HETFVE oo e 43
FEA-BIRTEIRFVE oo s 43
B BB I TAEZEE oot e 44
F 45 E R I T AEZEAE oo 44
46 PR EALATEBIEFEBIEHUERNE oo 44
AT NE B TEHIE oot 45
R 4-8 IBATH T LAY BV RE, BB AL FRARTD AP A B AT oo 45
F 4-9 BEARAR IR ATHL L BT TIAE ooovvovee e 46
% 4-10 TR ALY AR AT, B AL FRARAD AT I AE HIBAT oo 46
F 4-11 BEARBE R AT EETTEFE oot 47
F A4-12 1EHLREFH U R AL TR oo 47
F 4-13 EE AN PO BHEFPE (BYPASS FEEIN) oottt 48
F 414 ARFE AN PO BHEFPE (BYPASS BTN ) oottt 48
e 4-15 HSE 4~32MHZ AR5 B8 RFPED@ oo 49
F 4-16 LSE R 23 FF M (FLsE=32.768KHZ)D D G) | oo 50
FEA-17 MSEIRTABEETED oo 50
e 4-18 HSIHRIGEEFFVEDD oot 51
FE A-19 LSHIRTGAEFEFVED (oot 52
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocveoeeoeeeeceeese st 52
FEA-21 PLLFYE (oo 52
T A-22 TNTFAFREREEFVE oot 53
F 4-23 INAFAFE 2% 5 A AR AR I oo 53
FE A28 ESD Z8XF B KA o vvveveevieseete ettt 53
FE 425 FLTHUBE cooooe e 54
FEA-26 1O FEASEFNE oo 54
e A-27 BT HVIRBNBE JIHFVE oot 55
FE A28 HTH HILEIFIE oo 55
26 429 BN SETEFEED oo 56
28 4-30 NRST BIBHFFVE ..ot 57
FEA-31 TIMUB EETE oo 58
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EIRRA
FE 8-32 TIMIBIAISIBITIO HETE oottt 58
FE 433 LPTIMER BEVE oot 59
% 4-34 IWDG Fe KFE/INFEE LTI (LSI = 0KHZ) oo 59
# 4-35 WWDG it KA/ N B AL E] (APB1 PCLKL = 27TMHZ) oo 59
FEA-36 120 FETIEFME oo e 60
FEA-3T SPIUEFTED oo 61
FEA-38 IZS BEMEW o 63
FE 4-39 USB JHBHETTH] ..ottt 65
FE A-80 USB ELIEFVE oo 65
T A-41 AETE USB HLUFIE oo e 66
FEA-82 ADC M ..o 66
F 4-43 ADC FTREIFTHID ..ot 67
2 4-43 ADC FEFE—JRI PR AT ZEIED®D oo 68
T A-84 VREFBURF JIFME oo e 70
FEA-45 DAC EFTED oo e 70
ZE 486 OPAMP BEVE ..ottt 71
FE AT COMP2 BFNE ..ot 72
FE A-48 COMPLIEFME .oooooee bbb 73
2 4-49 COMPLARIIFEAEZURFIE (ooovoee et 73
T A-B0 HR AL TRAREFVE oot 73
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EIRRA
A H >
P 1-1 N32GA35 ZFIHER ...t 10
B 1-2 N32G435 R AT BEAREDAE BT oo 11
B 21 AF BB BRI B oot 13
PR 2-2 BB ..o 15
P 3-1 N32G435 Z 51 QFN28 Sl HIZI A ovocveeeeeeeeteeeeeseeeeeteets st tes sttt ss st sne st aneenees 31
] 3-2 N32G435 Z281 LQFP32 GBI ZI I c.vvveieeeeeeeeeeeeeeee ettt ettt sttt 32
] 3-3 N32G435 Z281 LQFPAS Gl ZI AN ..ovvoeeeeeeeeeeeeteee ettt sttt 33
B 3-4 N32G435 Z2F LQFPBA Gl BHIZN A coocvvooeveeeeeeseeeseees s 34
B A-1 BB IR ZEAE oo 41
T AN 1) SRR 42
B3 BEHLTTZE (oo 42
P A4 BRI FEIUEE T ZE oot 43
P 4-5 AN B I BRI AT T T B oo 48
4-6 AR S VE I SZ TS T oo 49
4T A BMHZ AR BT ..ottt 49
P 4-8 1 ] 32.768KHZ AR HT LTI ..ooovoceo e 50
B 4-9 B NI HE AT TEEFTE TE S cvvreveeeeeeseeeeees et 57
4-10 ZEBLIT NRST BRI ..ot 58
B 4-11 12C RS TPTE R LW oo 60
P 4-12 SP1 S B M IRHT CLKPHASO ..o 62
4-13 SPI I - MBEER T CLIKPHAZLD Lo 62
4-14 SPIHFFEB—TEREIND oot 63
B’ 4-15 128 MAEZUI FE BRI D oot 64
K 4-16 128 TN FE BRI D oot 65
4-17 USB B 55 : 58 XHHEAS S0 ETFATRBEIF AL oot 66
B-18 ADC FEFERFVE ..ot 69
P 4-19 i ] ADC HEZ FRIIEBE PR ..o 69
K 4-20 i e FELYE AN 225 B 25 R AR (VRer+ 55 VDDA FHIE) oo 70
51 QFN28 F5 2 JUNT oottt ettt en s 75
52 LQFP32 2 U ST oottt ettt 76
R R I T I N R 77
] 5-4 LQFP64 352 [T ST (LOMMXLOMM) ....oocvoetccece ettt ense s 78
5-5 LQFP64 F 2 JUSF (TMMXTMM) ..ot 79
BRI 56 ZZETTLHH ..ot 80
8/83
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BRI

1 = A

N32G435 2 51 fd il 88 7= b % F v P BE 3267 ARM . Cortex™-MAF A%, HERF Siz B0 (FPU) M7 (s
S (DSP) , WEIIFATIHEIES . m LAE4108MHz, 4 A 128KB F N NEs {7tk Flash, I3 #F
LR XBUREHE, £k32KBik AZUSRAM, {U158KB Retention RAM. N & — AN EBEHAHBRZE,
MR AP S LR APB SR R, B 2SR5 N S HOs, $RMEFEE i E R B O, A1 12
fii5Msps ADC, ZiA16/™4M R4 Nl EFI3AS N HETE, L&A1 12/71Msps DAC. [AB 4 2 Fhlcis (s
B, GH5MUS)ART. 1NLPUART. 24M2C., 2/NSPI/12S. 14NFS USB 2.0# 4+ 1/1CAN 2.0BiE 5 £ 1,
P BB RE AR I 51 B, SRR 2 P ] s R ] N s SR A e

N32G435 & 41 7 il e g TAE T-40CE+105 TR Eu [, fErEdE1.8VAEI.6V, Rt f i HtH
FUEEE, FEORTRER FHIESR . 1% 25077 L 28/32/36/48/64 5| s, AR A [F 33, O T
AN E AR AR

1-1 N32G435 RFEE

System peripherals ITAG
16MHz 100KHz~4MHz
RC OSC RC OSC DsP FPU
4~32MHz Power
SRAM? sRAML
T FT 8KB 8/16/24KB
monitiy ARM Cortex-M4
Reset 108MHz
0sC Controller
s srau I-Cache
v
3

2KB

AHB Matix (108MHz)

Peripheral Security
Bridge Cryptographic
Algorithm
Acceleration
Engine

OPAMP
2

1x12bit
ADC
16-ch

<

DBG

FS
USB
Device

96bit

128bit
Unique
ID
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EREA
1.1 Ay R

A 1-2 N32G435 RFIT 52405 B ER

N3 G 43 C 8 L 1
TR BE%S
N: Nations Technology 70 -40C~+105C
AbBH ST E ERE:
32: 32bit L L:LQFP
Q: QFN
PR KR
G: General purpose FlashA &
MCUR#% 8: 64KB Flash
4: ARM Cortex-M4F B: 128KB Flash
7R FIEA
X2: FHEARTEY G: 281
X5: g K: 32J#
T: 36/
C: 48}
R: 64JH
11/83 FE RBEAR AT AR A E Nations Technologies Inc.
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1.2 8 4—%

F 1-1 N32G435 RYIFVEILE
e lG2ithes N32G435G8/B N32G435K8/B N32G435C8/B N32G435R8/B
Flash% & (KB) 64 128 64 128 64 128 64 128
SRAM%Z £ (KB) 16 32 16 32 16 32 16 32
CPU#IZ ARM Cortex-M4 @ 108MHz, 135DMIPS
TAEMEE 1.8~3.6V/-40~105C
BH 5
% G 2
=
e LV 2
LPTIM 1
SPIW 1 2
125® 1 2
12C 2
Eﬁ UART 2
o=
@ USART 2 2 3
LPUART 1
usB ANCFE 1
CAN AN 1
GPIO 24 26 38 52
DMA 1x
BIE 8 Channel
12bit ADC 1x 1x
SRR 10 Channel 16 Channel
12bit DAC 1x
HIEH 1 Channel
OPAMP/COMP 2/2
s DES/TDES, AES, SHA1/SHA224/SHA256
SR SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
GARY BEERY (RDP/WRP). fAEIN%E. 4 X4AY. %2 Rsh
Eap QFN28 | LQFP32 | LQFP48 LQFP64

1. SPI1 1 SPI2 2 L] Rif ) SP1 AR AN 12S 3= A = .
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2 TheEe i
2.1 BN

N32G435 % ¥R T Fir— AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 54k T ia A
I~ BN TR SIS A B R IG (FPU) « DSPRIFATIFE R4, $24t1.25DMIPS/MHzII It S RE . R A 3
= HE 5 AR RE /75 Cortex-M R F1 AbHE 28 B Th#E, RSAAN 5 TAE A P s gl &, FH DA 2 7 45 il Fn
55 AR A R 1 H g T S g 5

ARM Cortex™-MA4F 32/ {8 §5 2 S AL B35 HA L 7 AR 20K
J#: Cortex-M4F /= [ #77Cortex-M3 /(4.

2.2 Tk

N32G435 R 536 Fr AL S iR NN TNAE (Flash) 1745+ # AZUSRAM.
F 2-1 T 2w

Reserved 0x4002_4800 - OXSFFF_FFFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
O0XE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
N B CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
Vendor Specific 511MB FLASH 0x4002_2000 - 0x4002_23FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
OXE004_2000 - OXEOOF_EFFF Exteral PPB RCC 0x4002_1000 - 0x4002_13FF
OXE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
OXE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB 0 ADC 0x4002_0800 - 0x4002_O0BFF
T Reserved 0x4002_0400 - 0x4002_07FF
Private Perioheral - Internal 256KB < DMA 0x4002_0000 - 0x4002_03FF
OXE000_FO00 - OXE003_FFFF Reserved pheral - Interna Reserved 0x4001_8000 - 0x4001_FFFF
0XE000_E000 - 0XE00_EFFF NVIC
0xE000_3000 - OXE000_DFFF Reserved
OXE000_2000 - OXEO00_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
0XE000_1000 - OXEO00_1FFF DWT UART5 0x4001_5400 - 0x4001_57FF
0XE000_0000 - OXEO00_OFFF IT™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
] SPI2/1252 0x4001_3C00 - 0x4001_43FF
External Device 1GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0XA000_0000 - OXDFFF_FFFF Reserved | SPIL/1251 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
~ GPIOD 0x4001_1400 - 0x4001_17FF
om GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_O7FF
AFIO 0x4001_0000 - 0x4001_03FF
0x6000_0000 - OXOFFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved External RAM 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4215_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4214_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_6800 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN 0x4000_6400 - 0x4000_67FF
0x4002_A000 - Ox400F_FFFF Reserved (bit-band Region) USB SRAM 512B 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | _ AHB/APBL/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_SFFF
12C2 0x4000_5800 - 0x4000_5BFF
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) o Reserved 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
Reserved 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
OXLFFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
OX1FFF_F800 - OXLFFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OX1FFF_4000 - OXIFFF_F7FF Reserved COMP. 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OXIFFF_3FFF Y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_8000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_7FFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_1BFF
0x0802_0000 - OXOFFF_FFFF Reserved TIM? 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF Main FLASH CODE 0.5GB TIMB 0x4000_1000 - 0x4000_13FF
0x0002_0000 - OxO7FF_FFFF Reserved TIM5 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

2.2.1 IRAR N5 2% (FLASH)

F AR BN 64K F 128K 7 T R AN SN B AT (FLASH) , F A7 ISORE e FI A, DI K/ 2Kbyte, SCHETUE
By 7H. T PP TR,

R AR A7 # PR 4> 7] Nations Technologies Inc.

Hihik: PRI L XL R IR R 109 5 E REEAKE
B if: +86-755-86309900 % F: +86-755-86169100
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EIREIAN
SCREAEREINE LR, BANAZNINE . S B (AFEREFHITERIE .

TR EE, 2 N3, R 2 AR TR YRR (AT ST .
2.2.2 AKX SRAM

B HER T —/ N Eik32KES 1N B SRAM, f1F5SRAMLAISRAM2 . SRAMLIFI & Kk K /N K24K =, SRAM2
18 K oNBK i . fESTOP2AETN T, SRAM1IFISRAM2A] LU B #3E . Z#ESTANDBY R T, HASRAM2A]
PLOR B 208 .

2.2.3 REKMEX P BHEHIZR(NVIC)

B 1) B s A, BEE AL B 22 75661 T B il T IEIE (AN 45 16> Cortex™-MAF ) 1 T £k ) 116
MES

B S A TINVICREE A B AE IR [ o W7 S Ak 2
PR [ N 1tk B BN P A%
ERATINVICE: D

FOVF o 7 A A 3

Aab L G5 38 PR v 0 S v

SCHRE T R A R R T e

H S R AT AL B AR

B RN BRI, O EINME ST
TRAGEER LL sz /)N (10 o T A 3R A SRV 1 v T R T

2.3 ShER P W/ AR SR R 4% (EXTI)

AN WA ) S S 25 NV A I B8, TR AR TR MR R . AR R R 2R AR AT DU ST b T A
KB (TR B s sUa Ay, FRRee g R il . A — MR A AL ER T P WE R EIRAS .
EXTA] DUAS WU 21 fik i 55 B /N T A S APB2 [ I 80 B B . 22 1852438 A 1/O B2 2 164N I H 28

2.4 B9 R4t

RO PRI B AL PR, IS N ERCHE S 2EHSI (16MHz) , WL E R 2IMSI (100K~4MHZz\] it
B, ISR LS (40KHZ) , 40 Ens i £ HSE (4AMHZz~32MHz) , A BAHE I8 LSE (32.768KHZ)
PLL.

AL N ERMSIES Bl BN 5 BONCPURTBh, S A 7 o] DLE RSN B A e in i DI Re HSER Bl 448l
BN B R, B RERR RS, ARG E S U BIMSI, G BAERE T T, A T AR AR N ) T
[, 7E 75 ZEI AT DR OGP L LA 5 4 0 Hh WA 288 (24— A B B30 FH I A0 %35 s R RUE )

MSIE ] H T 7ESTOP2IRZS T PR M EEH-HATHE S, BUIEIRINFRIZITIRES oA R G Em o, DL At —
SRR BEAG . THFEEDR M7= .

WENBZERSG, MHFEFITEG, SERRAMBHSESILSEAR 5 AR RL,  — ERGIN 21 4RI B 2k R
R SRR R e, IR A

AT iEe P T B AHBIKHR . =i APB(APB2) FIMILEAPB(APBL) X 1k . AHBI i 4% f£ 108MHz,
APB2H i m i % S 54MHz,  APBL[F) 5 s 4% A 27MHz.

{EFHUSBINRERS, W ZilE I # FIHSEFIPLL, Jf H.CPUSZRAZIAN48MHz. 72MHzE96MHz.

14 /83 ARt H R AR Nations Technologies Inc.
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& 2-2 e
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Legend: | Prescaler —————» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 12/4]+++32
HSI = High-speed internal clock signal TRNGIMSEL ADC 1M
MSI = Multi-speed internal clock signal HSE Preseal
LSE = Low-speed external clock signal S | reseater ’ ADC_CLK 1M
LS| = Low-speed internal clock signal ADCIMSEL 12/-+-132
USB | 48MHz USB_CLK
Prescaler | —————> to USB interface
/1/1.5/2/3
RNGC prescaler
11/213/4/--+132 RNGC_CLK
MSI RC AprDeSc:II;Ir_ ADC_PLLCLK
100KHz~
ADC_CLK
4MHz msl HIz) 1256 ADCPLLPRES[4] ~ ADC_HCLK -
ADC HCLK
— prescaler
HSIRC 11/2/--:132
16MHz
ADC_HCLK
Ly PLLSRC -
(2] SCLksw HCLK cPU
(| AHB BUS
PLLHSIPRE PLLMULFCT | nee
0SC_OUT [-sE osC SYSCLK Pr?s'gzer HCLK .
OSC_IN 4~32MHz PLLCLK| | 108MHZ | |/1/o/...j515| 108MHZ 1/8] SysTick
HSE MAX MAX SAC_CLK CRC_CLK
PLLSRCDIV PRI DMA_CLK
PLLHSEPRES Prescaler 27MHz MAX PCLK1to
CLKSSEN| APBL1 peripherals
1112/418/16
HSE RTCSEL
0SC32 0UT L H T seosc| L% TIM 2/3/4/5/6/7/9
0SC32 IN [1132.768KHz] | LSE RTC_CLK(to RTC) If(APB1 Prescaler = 1) x1———» TIM2/3/4/5/6/7/9_CLK
- else x2
APB2
LSECLKSSEN Prescaler 54MHz MAX PCLK2 to
/2141816 APB?2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
STRC TIM1/8_CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
——— LSl PCLK1
LSE LsI PCLK1
MSI
PLL MCOPRES LSE SYSCLK
MCO [J¢+—— Prescaler — SYSCLK Hs! LPTIM_CLK LSE LPUART_CLK
1/2/3/41...116 HsI COMPL_OUT HsI
HSE COMP2_OUT
PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 B BhER

TEJR SR, ATLLEIBOOTOS| AL 71T BOOTHL B (USER2) SRIEFETES A7 )5 13 B

B REFNGAEER (FLASH Memory) J& 3

B NRGAEMER (System Memory) JE 3]

B NHSRAM/A )

Ja BN FE T (Bootloaden) /7 /il T R Fiff figs ', 7 LLEITUSART1E{USBXIFLASH Memory it 17 4 fE .

2.6 PEEHFR

B Vpp=1.8V~3.6V: Vppil B AI/OT] JHIFT P B 254 H

B Vssa, Vopa=1.8V~3.6V: JADC. DAC. OPAMPFICOMPHEHL . VopaflVssalth 2543 iR 2V oo MV ss
Z LI 4-3,
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ERRA
2.7 8oL
PORFIBOR HL B 8 B E 284 N 5, X EB 4 AR AR A0 T TARRES, fRE R GE At T 1.8V e TAE: 24
Vool T 15 € I IR (Veorsor) Y, B T EALIRES, AN FH AN 2 A7 HL .
2.8 T 42 FE R I T 2%
WE — DA gmfE RN E(PVD), &R Voot I+ 5 REVevo tLE, 24 Vool 1805 T RAE Vevo i 5~
Az Hp T, BT A ER AR AT LUK (S R, PVD I AR R BRI R T IS o KT Veoreor FIVevo FE 5% 24-6
2.9 HEHERS
VA B 28 2 E A 2K
B A, SHIZITERUN. SLEEPH R
B LR, S TIEATEELP RUN, LP SLEEP, STOP2FISTANDBY T,
O P AL T R 2SR T A OIRES

2.10 {RThFEE
N32G435 & 51|77 i SC R AL ThFER 20
B LP-RUN#EZ

FELP-RUN (Low Power RUN) #:F, CPULIMSIFN41ig1T, $MATFLASHESRAMH IR, FFHPLLIE
1. USB/CAN/SE (SAC) tRbeerr, HAhAME A E .

B SLEEPEIR
TESLEEP#N T, HAECPUELL, BT AMAALT AR H AT TE KA vh Wi/ S i i 2 CPU
B LP-SLEEPHEZ

FELP-SLEEP (Low Power SLEEP) #3\F, CPU{Z1l, PLLZH], USB/CAN/SACH:H I, HAthAh %k ] fd
H, rEI0ME 5SRUNKE A [F IR

B STOP2fER,

STOP2#%: 3.3 T Cortex-MAFIA B BEIR AL 20, AT AT A% OB 738 B XS L YR 43 0% ) o 32 BRI 15 28 (MR) 5%
M, HSE/HSI/MSI/PLLH]. CPURZME A4 {%4E, LSE/LSITIECE T4E, FraGPIOfHH:, SRAMLIFISRAM2H]
Wi, SPI, USART/UART, 12C, WWDGH#E:, 80711 &40 2i fE 2s (4, RETIAMIKIhEE VR IE % T
k.

MRS T LUE AT — L B AR EXTIFAE S8 MSTOP2AE =X e i, EXTUE 5 1] LLE SN EB16NEXTHE &
(/O . WKUPH| I fig . RTCE BAVEMEE . RTCH%. RTCAZ. RTCHIAIE. NRSTE 7. IWDG
R

B STANDBY#IR

TESTANDBY 1] DAA B EAK B A TH FEIRZS o SR IT HE R 28 85 5C P, PLL. HSIFIRCHR % %5 FTHSE
SEARTR T Atk SE A, AN LSEFILSITT % T 4E; #EASTANDBY MG, & M2 F 8N 5 £ %, SRAM2
AR 4E, STANDBY HLERA, T 4R

NRST EHIANEBEAAE S IWDGEAL. WKUPS| A EH—A BT R &IAY . RTCREBAYEMER . RTCH 4.
RTCH} [A] kB RTC A2 1] LA i MSTANDBYY A5 2 M il

JE: TEHEASTANDBY #20H/, RTC. \WDG AN W fH] £ i LI 3 P 1)

16 /83 ARt H R AR Nations Technologies Inc.
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EIREIAN

2.11 EEF#ERAI(DMA)

LR RIG T8 DMARE R 2%, SCH8A-DMAJEIE, W LUE HfA i as BB as . AN Bl 43 AL it 243 2
AN B BEAE S s DMATE ) 28 SCRFIN TS 20 X A, 8 4 T 428 ) 2 AL S 218 22 v [X 45 s T = A ) A o
AN EEAE LTI EDMATE K,  [FI 0T L SOk S AN TE . nE e o0k sk B AN aE il
FERIIC R . A sk AN H ARtk .

DMAR] LR T EE K4 %: SPI. 12C. USART. TIMx (EZkABRIGEARER2S) . DAC. 12S. ADC.

2.12 SERFET8F(RTC)

RTCE —HIESHaAT RIS, WE D IR phisisl, mIERALTENINRE, I EA Wb b WA e A iy (i
RN A Thig. RTCASWAGEHIRENIRE AL, 2 MSTANDBY BEAMEERS, th A ElL.
RTCH IR B B AT LLGE £ 932.768KHZA MR i iR o - WD FE40KHZ RCIR 4% Bl e (1) S B et
BHE2128 7 TR NI BRI X IRS B EORARH SR 7 5t U A1 532,768 KHZ N Bk /DAy i
PR, [FINEORAME R IR S AR RO Bl i 22, 7T DLIE L ey ) — 256 HZ A5 5 A RTCHI Bt AT Kk . RTCH —
AN 22467 B FT 53 A s T IS R I, BROAIRE 0 T I8 b 2R 32.768KHZ I, E0KE ™ AR — AN LRD K I [a] B ofE . 53 b
RTCH] AR R A A ARTHARIRES T e i

2.13 ERRFE 1M

B2 2 AT E I A8 5 E I SR A2 NS ACE RS 8%, LIMRIDAEERS &%, ARG T IHE I 2 AL A
ARG E N 45 o

NREL T s B N A I E I SR A ASE N 4% (1 Th e -

R 2-1 ERBIEEELE
} FEHEDMA | 3R/

SERT 3R SEER it WA R i HAMaH
TIM1 M, [, 1~65536. [A] {1 4
TIM8 16 CRNERY BHH Y Y
TIM2
TIM3 -

mE, | 1~655362 [A] ({1
TIM4 16 ’ ' o Y 4 N
TIMS ENSIEEN =B
TIM9
TIM6 1~655362 [a] 4T

2.13.1 fRIhFEER 28 (LPTIM)

LPTIME M EA Z A PFIR 16 AL E R 2%, & ] LAE R Standby R 302 S BT DIAERL N IR FFHB AT
LPTIMA] LAESRAT B B IR AO15 O0 T84T, AT DARIE“Rk b it 888 Besh, LPTIMAT LU R GEMIRTI#E
e, DA A ThAE LB I DI RE™

F R
B 16 i b EEs
W 3bit WA, 8 FHAMAT (1. 2. 4. 8. 16, 32, 64, 128)
m ZAEERE
&  EBEAPYE: LSE, LSI, HSI, PCLK1, COMP1_OUT #{# COMP2_OUT

& SMEEBRE: @i LPTIM Inputl A RIAMEI B CTAERE LP kG 4%181T, Tkt Hds
IAiED)

B 16 bit 33T 74 (LPTIM_ARR)

ARt H R AR Nations Technologies Inc.
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EIRZA
16 bit LLE 277 4% (LPTIM_COMP)

A KR
TSGR SR PN i

FH TR A 0 T R S I 0 2
nECERE 7, PWM)

AIECE 10 Hhef

ZITTE e

B PO, SRR U B (SRR ERD)
2132 EARKNE (TIMGFITIMT)

HEAGEN ARTIMBMTIM7HAL 5 — 1607 F BT B . 125 I &2 TAARAL I, AL AR B
BEASE I 48 n] DL Y 52 I e S (I [a) 36 HE, Rp Jall 3t ] DU BB AL e 2% (DAC) R BE I o JEASE N A3 450
Fi A BB ELRRE L BIDACH: 8 1 fir A i Hh ELHE UK DAC

TR

16 £z H Bh HE & A ErHEoH e .

16 Sz AR o ids. (SP3BT ECE N 1 3 65536  [A] (TR AED
fill )z DAC 1715 Hilt

FEAE R W/DMA (SR

& T

2.13.3 I 2 (TIMX)

L%Eﬁ%<ﬂmz1mm TIM4, TIMSFITIMO) EEHTFLLTHA: MR E ST 8. WEHA
S B KT T AN A AR

T ERFE
B 16 7 HE I S (ATSEBLA B R R R RO .

W16 fL AR S (O ARRETRCE Y 1 3 65536 8] AL REAED
B TIM2, TIM3. TIM4, TIM5 fl TIM9 £ £ 3 £f 4 AViliE
W EIE AR PWM Bt i th e, Sk L SR
BN R AN A A EIDMA:
& T
& il RFEF
& HINIIR
& fHitbAg
AR ANRAE S AR E
B DAEN RN EGERAE R, DASEIE I g8 ) R0 e
B R (ERD) gmiddsEn. H B ERIS AT AT e 75 Ar
W BRI BT AR E L
B CRRRR LR A S S . TIMO SCREIR B HSE. LSI. 1 LSE /55,

18/83 E R AR H R AR Nations Technologies Inc.
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EIREAN

2.13.4 B FEH] 2 N3 (TIMLFITIMS)
AR R 2 (TIMIFITIMS) TEEHTU N HE: SHAE ST, E NG S ke o8 5

IREGE (TR Fj
EUE N A AN I RE . ZECHENRURIZE D RE . TG H T AR
F B
B 16 frAzhReEGH . (ATSEI A B, WL B R D
16 AR YRR T g . (P IRAREATICE N 1 3 65536 A AE RfED
B YRR E R
B TIML % 6 M#EiE, TIM8 &% 6 Milid
B AN EGEE, TR PWM B i bege, kP B . BN 3R
WO AR A T/DMA:

& T

& R

L IR TN HETR

L =

® FEESHA

B DX BN ) 7T SR 2 1 ELA M H

¢ T TIML, TIM8, J@iE 1. 2. 3 SZFFILIhRE

A I A EAE i

ZAN B N EOEREAE S,  DASEIIE i 25 1 (5] 0 sl 1

TIM1_CC5 Fll TIM8_CC5 JH T Htis ik

TIM1_CC6 - OPAMP1 #il OPAMP2 ¥ Nl & P # ; TIM8_CC6 FJ LI OPAMP2 )i N\ Y] 4t .
WhE (B2 middssz . H BRI AT AT e 75 r
BRI B FF = A L

2.13.5 R R} I E i 8% (Systick)
N RIS P TSR R, 0T iR v R R
E S

244 R YR TS

H ) H N e

RS O RE PR A — AN AT BRIl R G R
A G R A B

2.13.6 B 1 2R 33 (WDG)

SCRFIANE T RSLE T (IWDG) I HET1HI(WWDG), MANE Tttt 1S M 2 Ak I Ta) A AR A
PERISE Y 0 RS 1

MALE [ TH(IWDG)
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BERRAK
ML TV T — N 1200 K o B s A — A SELH i i g, F L i IR RCHR ¥ 2 95l , B i
BPOR AR TR S AR E 2, T TAETESTOP2AE:UFISTANDBY 1. IWDG— BRI, W SEASTE 1R E i
A GERRE T IR WIFETHEE T B2 0X000m 7= AR A0, e AT LA FH 176 B 2 A A 1 s
BTN RGE, By —A> B HE I g8 SRR e (R i A8 PE . 3l 1B 0 5 ] ARG B o A st £
JRENE M. AR DI FER B v i .

HOE I (WWDG)

T LV T A I 8 P R, e A0 -0 s T 0 DAL )32 8 25 3 B A IS PR 99 8 I R AT PP 9 T 7
AR . BRARS IR B A I EAE TO A AR FORT T, 7 14 A2 Tk 3 T A I (8] A SIS, =72
—MMCUENL. (R EA A B G DA A A BUE i, SR 77 3 Y T 50 A (FE 42 1) o A7 25 TP ) B
B WK —PMMCUR AL, IX Rk v s 75 e — N BRI A & 1 e BT -

FEREE:
B EHOETM (WWDG) [1h &t APBLI 44> 451409645 21 ;
B RN A RIS AT R
C X VA S
& UL /N T0x40, (AR T IS )W FE A B A
& UGS E D AME TR, (EE TS ) AR B A
® WS T B TR FLAYE T, 0 T OXAORT = L HE R R I (EWINT) , T LUk
F T BT s LU e WWD G E A
2.14 PCR&ED

IR Z 2 MALII2C R &, ERe it 2 FHLIIEE, BHIITE 12C R 2R € BN P Bl AR .
YR ZFEE R R A (R m S FFLMHZ), SCRDMARRYE, [R5 SMBuUs 2.03%% . 12CHERAT Z R A%, A
FECRCHY (4 AN KL 36 . SMBuUS( % 4t i FHL s 25 —System Management Bus) A1PMBus( L 5 & P &1 £k -Power
Management Bus).

F B
B 2 EHLThRE: SRR AT i 3 1 At AT AL £
B I2CEE&ThAE:
& UART B
& UAREAEIE S
B I2CME&ThAE;
& AT GRFR RS
& 12CE:SCHEFTAIERA0AE F-hk, 7L AR 2 SR XM btk i 3 i
& (FIEAAS I
B PR 7 AL A0R b AT R IR
W SCRPAN [ R T
& hRAEHEE (55100 kHz):
& PRI (14400 kHz);
& RE+(EIA1IMHZ);

mORERRE:
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EIRIWKV
& JORARHRAS R AR

& TR AR

& RCHLITIRE,
B AR
F RS 5 K
HhE PG AR )5 R R (ACK) R 1R
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S PC1 /0 | TTa | Yes 12C1_SDA ADC_IN120®
EVENTOUT
EVENTOUT
N N (6)
10 PC2 /O | TTa | Yes LPTIM_IN2 ADC_IN13
LPTIM_ETR
- - — )
11 PC3 /0 | TTa | Yes EVENTOUT ADC_IN14
-|-1812 VSSA/VREF- s - - - -
55913 VDDA/VREF+ S - - - -
USART2_CTS
LPUART_RX
TIM2_CH1 ADC. IN1®
TIMER2_ETR
TIMs CH1 COMP1_INM
6|6 10|14 PAO /O | TTa | Yes - COMPL_INP
TIM8_ETR
— WKUP1
SPIL_MISO TAMP2-RTC
12S1_MCK
EVENTOUT
COMP1_OUT
USART2_RTS
LPUART_TX ADC_IN2®)
7|7 11|15 PAL /O | TTa | Yes TIM5_CH2 COMPL_INP
TIM2_CH2 OPAMP1_VINP
EVENTOUT
USART2_TX
TIM5_CH3 ADC_IN3®
TIM2_CH3 OPAMP1_VOUT
8|8 (12|16 PA2 /O | TTa | Yes 12C2 SDA COMPL INP®
COMP2_OUT COMP2_INM
EVENTOUT
USART2_RX ADC. (N4
LPUART_RX COMP1_INP(
9|9 |13|17 PA3 /O | TTa | Yes TIM5_CH4 ~
e saL COMP2_INP
EVENTOUT OPAMP1_VINM
-1-1-118 VSS S - - - -
-1-1- 119 VDD s - - - -
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EREAR
RIEIR s | & | Fail
ZIL WL B (BAE) | Bl | & | safe® SRR A& TN RE
129 R o | xw
USART2_CK DAC_OUT
LPUART_TX
= ADC_IN5®
12C1_SCL COMP1_INM
10(10|1420 PA4 /0 | TTa | No SPI1_NSS COMP2 INM
1251 WS —
= OPAMP1_VINP
USARTL_TX OPAMP2_VINP
EVENTOUT —
SPIL_SCK ADC_IN6®
12C1_SDA COMP1_INM
11(11]15[21 PA5 /O | TTa | Yes 1251_CK COMP2_INM
USARTL_RX OPAMP1_VINP
EVENTOUT OPAMP2_VINM
LPUART_CTS
SPI1_MISO
12S1_MCK ADC_IN7©®
TIM8_BKIN OPAMP2_\VOUT
12(12]1622 PAG /O | TTa | Yes TIM3, CH1 COMPZ_INM
TIM1_BKIN COMP2_INP
COMP2_OUT
EVENTOUT
SPI1_MOSI
12S1_SD ADC_ IN8®
TIM1_CHIN COMP2 INP
13[13]17]23 PA7 /O | TTa | Yes TIM8_CHIN -
— OPAMP1_VINP
TIM3_CH2 OPAMP2_VINP
COMP2_OUT —
EVENTOUT
LPUART_TX
- |- 24 PC4 /O | TTa | Yes 12C1_SCL ADC_IN15©)
EVENTOUT
LPUART_RX ADC_IN16®
-l -1-125 PC5 /O | TTa | Yes 12C1_SDA OPAMP1_VINM
EVENTOUT OPAMP2_VINM
TIM1_CH2N
TIM3_CH3 ADC_IN9®
14(14|18126 PBO /O | TTa | Yes TIM8_CH2N OPAMP2_VINP
UART4_TX OPAMP2_VINM
EVENTOUT
LPUART_RTS
TIM1_CH3N
TIM3_CH4 .
15(14|1927 PB1 /O | TTa | Yes TIM8. CHaN ADC_IN10®
UART4_RX
EVENTOUT
LPTIM_OUT
- | - |20]28 PB2 /O | TTa | No TIM9_ETR -
EVENTOUT
USART3_TX
LPUART_TX
- | - [21]29 PB10 /O | TTa | Yes 12C2_SCL COMP1_INP
TIM2_CH3
EVENTOUT
USART3_RX
LPUART_RX
- | - [22]30 PB11 /O | TTa | Yes 12C2_SDA -
TIM2_CH4
EVENTOUT
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QFN28
LQFP32

LQFP48

LQFP64

SIMERR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

VSS

32

VDD

25

33

PB12

1/10

TTa

Yes

SPI2_NSS
12S2_ WS
12C2_SMBA
USART3_CK
TIM1_BKIN
LPUART_RTS
TIM9_CH1
EVENTOUT

26

34

PB13

1/10

TTa

Yes

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
TIM9_CH2
EVENTOUT

27

35

PB14

1/10

TTa

Yes

SPI2_MISO
12S2_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART _RTS
TIM9_CH3
EVENTOUT
UART4 TX

OPAMP2_VINP

28

36

PB15

110

TTa

Yes

UART4_RX
SPI2_MOSI
1252_SD
TIM1_CH3N
TIM9_CH4
EVENTOUT

37

PC6

110

TTa

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
EVENTOUT

38

PC7

110

TTa

Yes

SPI2_SCK
12S2_CK
TIM3_CH2
TIM8_CH2
EVENTOUT

30

PC8

110

TTa

Yes

SPI2_MISO
1252_MCK
TIM8_CH3
TIM3_CH3

40

PC9

110

TTa

Yes

SPI2_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
EVENTOUT

18

41

PA8

110

TTa

Yes

USARTL CK
12C2_SMBA
TIMI1_CH1
12C2_SDA
SPI1_NSS
12S1_WS

WKUPO
TAMP3-RTC

37/83
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QFN28
LQFP32

LQFP48
LQFP64

SIMERR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

MCO
EVENTOUT

19

30|42

PA9

TTa

Yes

USARTL_TX
12C2_SCL
TIMI1_CH2

EVENTOUT

20

3143

PA10

110

TTa

Yes

USARTL_RX
12C2_SDA
SPI1_SCK
SPI12_SCK

12S1_CK

12S2_CK
TIM1_CH3
EVENTOUT

21

32|44

PAll

1/10

TTa

No

USARTL_CTS
SPI2_MISO
1252_MCK
CAN_RX
TIM1_CH4
COMP1_OUT
EVENTOUT

USB_DM
COMP2_INP

22

3345

PA12

1/10

TTa

No

USARTL_RTS
SP12_MOSI
12S2_SD
CAN_TX
TIM1_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMPL_INP

21

34146

PA13

110

TTa

Yes

SWDIO-JTMS
SPI2_NSS
12S2_WS
EVENTOUT

35|47

VSS

36|48

VDD

22

3749

PA14

110

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA
COMP2_0OUT

23

38|50

PA15

110

TTa

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
1252 WS
TIM2_CH1
TIM2_ETR
EVENTOUT

COMP2_INP

PC10

110

TTa

Yes

USART3_TX
UART4_TX
LPUART_TX
EVENTOUT

PC11

110

TTa

Yes

USART3_RX
UART4_RX
LPUART RX
EVENTOUT

PC12

110

TTa

Yes

USART3_CK
UART5_TX
EVENTOUT

ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100

lR4%: info@nationstech.com ME%i: 518057

38/83



Nation &

EIREIA

www.nationstech.com

QFN28
LQFP32

LQFP48

LQFP64

SIMERR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

PD2

Yes

TIM3_ETR
UARTS_RX
LPUART_RTS
EVENTOUT

24

26

39

55

PB3

1/10

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-TRACESWO
EVENTOUT

COMP1_INP
COMP2_INM

25

27

40

56

PB4

110

TTa

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
UART5_TX
EVENTOUT
NJTRST

COMP1_INP

26

28

41

57

PB5

1/10

TTa

Yes

USART2_RX
12C1_SMBA
SPI1_MOSI

12S1_SD
TIM3_CH2
UART5_RX
LPTIM_IN1
EVENTOUT

COMP1_INM

27

58

PB6

110

TTa

Yes

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

28

59

PB7

110

TTa

Yes

USARTL_RX
LPUART_RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31

60

BOOTO0/PDO

110

TTa

Yes

TRACECK

45

61

PB8

110

TTa

Yes

12C1_SCL
CAN_RX
TIM4_CH3
USART1_TX
UART5_TX
COMP1_OUT
EVENTOUT

46

62

PB9

110

TTa

Yes

12C1_SDA
CAN_TX
TIM4_CH4
UART5_RX
COMP2_OUT
EVENTOUT
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QFN28

SIS s | & | Fair
O || w |5 (BALE) B | W | safe® B HIE® E1priij: 4
35S R | o | u#

3247|163 VSS S - - - -

- |48|64 VDD S - - - -

® N o o

I= #A, O= #it, S= HR.

TTa: 3.3V##10,

VEFERE I LY BE BEDE HI H AT FY MG T (LR A I 575 F 0 T ), #2015 8 15 2 4N32GA35xx & FIH /' F 9 B 1 A0
FRIA R EET.

Fail-safe 75 5.8 /1 14 H HIFHANT, 10 _LUHAA T, NSTFERA G THEANES T Ml FEER L —EE/k, A
THITIR o

X174 ADC 38 Hy R, & HFAR A RfF55.14 MSPS (12Bit) .

X174 ADC 18 7 P, S FF#R A RfFF 4.23 MSPS (12Bit) .

(GES T/ 22 IR J— 1T 8 (/A I 58 =N 1A B A1

(RG] T /122 TR 7 —17 8 (AU =175 B 154
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EIREIAN

4 S

4.1 MR

FrAERE UL, BT BRI AR AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE I, R P LS 10006072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
R ABREERIE . b oL AN B 26 R 105 (R

TEREANTMS T 7 B T U W i S VA V7 ORI T A A BBl , R te bk kAT
%g;&%ﬁﬁﬁ%%miJ%¢ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁvWﬁ?ﬁﬁﬁMﬁE%%ﬁ@ﬁﬁﬂ%ﬁﬁ)
4.1.2 BLRIH{E
BRAEEGAI B, SRR R S T Ta=25CTHIVpp=3.3V. IXEHERE R 2R, AT 2 MEiES.
4.1.3 R 28
BRAREEFIET, S g i 2 R 2R, (U TR P I 3R S
414 MBHER
I B 20 1 978 S I 4- LT %

A 4-1 51 R S8Rk

l—& MCU PIN
C30pFI

4.1.5 5| N\ HEE
1 B0\ L 900 5 2 14277
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ERRAR
E 4-2 S A B E
MCU PIN
4.1.6 LTS
K 4-3 ftRTS
Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)
VDD i‘ —————————————————— 1
T |
\/DD1/2/-+ VOltage ! :
— Regulator : I
|
|
Output o Core circuit i
- ] .
o — Coneral 0 5] Logic (Cczfrgﬁi?;?:éal :
+tau Port Input | 2l circui |
,\_,,—L p RE circuit memory) |
I
| l
Vssi/2/--- | ) |
L . |
= \________ [
Vooa VDDA
Vrer Analog Peripherals
v > (ADCs
]-;-OlnIIZ: = REF+ DACs
N . - VREF- OPAMPs
E—— > COMPs)
100 nF + 1uF
| Vssa |
TR HBERE T Cig ZHME KT 75 7 . Vrer N #£25ADC FIDAC .
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4.1.7 BRI FEN &
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B 4-4 HLILIHFEDI BT 5

4.2 TR RKBUEE

INAEZHAF RO BT i Rl I <40 f KAUE (B PR (R 4-1, K4-2, RAJ)TEME, ATRES FEEAFRA
PEHRIR o X B R R 45 HH RE AR S I B KA, FFANEIRAEBE 251 T e AF R ZhREMEIRAE IO iR . SR TARAE
BRAESAT T 2 RM SF AT FEE

41 R
ine) Ei::pa B/ME BKE LA
Vop- Vss A =E At L L (B3 VopaF1 VD)@ -0.3 4.0 v
Vi FEHE 5 O B E® Vss-0.3 Voo + 0.3
|AVoox | AT AL PR 5| TR L 22 - 50 .
| Vssx- Viss | | ANIAI 2 5] R a0 £ o 2 - 50
VespHem) ESD# A HL s (AR TY) 4,311
1. FrA B HYE(Vob, Vooa) FIHE(Vss, Vssa) 5] 1A 2GR 4 3 BIAM S So ViV Bl N I A L R 4t b
2. ViR HoRE, Bk S T R4-2,
R 4-2 B
=) #R BRKRED L: ¥4
Ivoo 223 Voo/V ooa HLE 2R 1) FL IR (HE R FELR) @ @) 200
lvss 2 Vs ZE 19 8 B IR (U H R @) 200
e AR ORI il 51 B L 1) it VEE P U 12 A
AT NOF 1) 51 L i H P iAd -12
NRST 5| JIIVE A HLL -5/0
linueing @ = N
HoAth 5] B B IR 45

1. FrAIHEE(Voo, Vooa)MHL(Vss, Vssa) 5l IIA UG Z R B AN AL VE I N K S R 5 L

2. HBV>Voolth, H—NIERTENER: HVIN<Vssit, B —NRETENBER. inenyDSNEE R KE, BESESER
4-1,

3. RENVEANHGS TSR . 2543197,
4. RABRKHGR, FVFVoolk K 40.1Voo.

£ 4-3 B
#e Eiiip Bl BAr
Tsre fift A7 U FE -40 ~ +125 °
T K 125
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EIREAN

4.3 THeskAMt
43.1 BHTEFMS

® 4-4 BRATEM
s 25 &M B/ME BAMHE =X y2
froLk 7Y 38 AH B4 47 22 - 0 108
fecLia A # APB LI £ 4 %2 - 0 27 MHz
frcLkz A 5 AP B2} i 4 %2 - 0 54
Vb bR TAEH R - 1.8 3.6 \Y/
VbpA BHLER 2 TAE R WA EVop® A H 1.8 3.6 Y,
Ta R 5L P G AR 5 7) -40 105 C
T 3 S RS IRAT -40 125 C
1. FEUUE FAHE YR Voo M Vopa it B, 7F _EEATIE W EEH A, Voo VopaZ [R5 2 70 300mV 1 2 )
4.3.2 b oA o ) P AR SR A
T RAE H IS ER KPR RA4-45) IR E T IR
R 4-5 BRI H R TAE KA
s S &M B/ME BAE B
Voo b FHid % R A MO T 2 Vob 20 ©
tvop ps/V
Voo B R FELYE HAL S M Voo B4 210 80 o
4.3.3 WERE AL YR IR
TR H IS HRAKIERA-45] B AR N FIVopfit B HE NI H
# 4-6 PIHR S ALAN FRL YT R Ee A1
piias sH A B/ME HRUE BAE By
PVDO_rising 21 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 Vv
PVDL_rising 2.25 2.3 2.35 \Y;
PVD1_falling 2.15 2.2 2.25 \Y;
PVD2_rising 2.4 2.45 25 \Y;
PVD2_falling 2.3 2.35 2.4 Vv
y TR TR Rl B | PVD3LTising 2.55 2.6 2.65 \Y;
PVD P 3% PVD3 _falling 2.45 2.5 2.55 Vv
PVD4_rising 2.7 2.75 2.8 \%
PVD4_falling 2.6 2.65 2.7 \%
PVD5_rising 2.85 2.9 2.95 \Y;
PVD5_falling 2.75 2.8 2.85 \Y;
PVD6_rising 2.95 3 3.05 \%
PVD6_falling 2.85 2.9 2.95 \Y;
Vevonyst® | PVDIR# - 100 mvV
v PORO 1.6 1.64 1.68 Vv
BOR VDD L Hi/ i PDRO 1.58 1.62 1.66 v
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BRI
75 S %4 B/IME HLREUE BAE By
BEDAREY POR1 2.05 2.1 2.15 Vv
PDR1 1.95 2 2.05 v
POR2 2.25 2.3 2.35 V
PDR2 2.15 2.2 2.25 v
POR3 2.55 2.6 2.65 V
PDR3 2.45 25 2.55 v
POR4 2.85 2.9 2.95 V
PDR4 2.75 2.8 2.85 v
Trstrempo® | & A7 RFEEIT [A] - 0.15 ms
1. H®RHRIE, ATEAEFEFE,
434 HESFEHE
FERPE H IS ER KRR A4 B AR N AVt L HLE N IR H
47 AESEHE
P 2¥ %1 B/ ME SR BAE By
VREFINT WESE L 40 'C <Ta<+105 C 1.164 1.20 1.236 \Y,
M N E S IR R,
Ts_vrefint(l) ADCE@%ﬁé H‘T ]lﬂ ) 51 10(2) HS

1. B AR [R] 2@ ok N A 1 2 IR TG R 2 .
2. WETHRIE, ANEAEFEFINR .
4.3.5 it e B A

HLHFE R Z M S B R ML IR, RS HME RO TIERE. RERE. V05 MMM, ™
PRI E . ARSI VOB R . B 7 AEAR % AL B DA ST ARG 45

T FEI TR, VE 44,
AR s M A BRI AR B, A RAEPAT BRI 1R
4.3.5.1 B KHIRHEFE

A g Ak T R A AR

B A RIVOB IEAE TR, JFEBES S RT L
B A SN TSRS, BRARRR IS

W NAEAEAE RS 00U 1] B[] 1 8 3] Bl RRA2 4T 1 e PR A 26 (0~32MHZ N R0 S 75 i A, 32~64MHzIN 1455
R, 64MHZz~96 MHzI 2545 1, 96MHz~108MHzET 344645 J& 1) .

B RSTURDIETIT R (R XS ELTE R E N SRR & /TR ).

B PRSI fecika = frok/4, freike = frok/2.

RA-BMEA-IP LIS, SRRl R4-4%5 tH IR B BN Voo fit L B R T A4S
R 4-8 BATHEN T MBI RRIEFE, BB\ AMNFE BT

VppEXVss(TG 11 %K) »

HAEO
#e BH %A freLk s L: ¥4
VDD=3.3V, Ta=105C
Iop® ARSI Bh, fEREAT 108MHz 13 mA
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BEREK
HHMK 72MHz 9.5
AT T 36MHz 6.4
IETHR T
. 108MH 9.6
WBSIBIE | Shapnreh, KIF oy £y
i 36MHz 5.2
PRI B, F RE AT 64MHz 6.0
Lo AT | AANE 32MHz 38 A
(A8 FL AT SRR STl 64MHz 4.0
HHMK 32MHz 25
1. HGEWESRGIE, AEERE PR,
2. {ERang0fEi T (MR=1.1V) , Hfucik > SMHzIfliEPLL.
3. FRanglBEX N (MR=10V) , ficik > 8MHzIHHfEPLL.
R 4-9 BEARAR T A ML B B PRV #E
HAAREO
fine) 28 M frewk . LA
Vop=3.3V, TA=105C
N . 108MHz 8.9
AR, ﬁﬁbﬁﬁﬁ oMMz 70
BRI T e 36MH 52
) R T z .
oo T — 108MHz 57 mA
SRR SE, KIFTE [ ong 50
A&
36MHz 4.0
PRI B, (ERERTR 64MHz 4.2
BEAR AR 20T AL 32MHz 25
Iop® - mA
IR | e, GG 64MHz 2.2
AN 32MHz 16
1. HZEA TGS RARE, AEA= iR,
2. fERang0fEF (MR=1.1V) , fucik > SMHzHf {FifEPLL
3. FERanglfilF (MR=1.0V) , 4fucik > 8MHzI{HAEPLL.
4.3.5.2 BRI HIRIEFE
MCUAL T i 24
B A MOT AL T A, BRI — S P E—VopEVss(JE 11 30) -
B TSN AL T ORHPIRES,  BrAERR B .
W AFAF G2 U 10] B (]38 28 2 BT BEAZ AT 16 B PRI % (0~32MHzZ I N0 & 45 A 1, 32~64MHzI 1455
FF, 64MHz~96 MHz 244645 i #, 96MHz~108MHzH Jy3/~55 15 i 1) -
B SRR A Voot F T SR A T 3R 44,
BRI A (7 : XS EOLIE W B I B AR 2 BT B) . 247 8 Ah T : fecLki=fucLk/4,

frcLke=FfheLk/2, fapccLk=fHcLk/4 o

R 4-10 BITRA T B AL B FIHFE, BB BEAR MRN8 1T

SO
S b5 2 f A
(i x ol HeLe MREFTEME | RHFTESE M
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ERRAK
108MHz 115 8.4
N e P
TG Eg%ﬁmﬁ@ Sl 72MHz 8.4 6.3 mA
36MHz 5.3 43
BT R [ it N 64MHz 5.9 3.7
Ioo® =171 R mA
°P R L I 32MHz 33 2.3

1. R RAETA=25C. Vop=3.3VIIREF],
2. {ERangO#X T (MR=1.1V) , %fucik > SMHzI i AEPLL.
3. fERangl# N (MR=1.0V) , Hficik > 8MHzIHffifiEPLL.

% 4-11 BRI TR BT
RO
5 : f i
s X *H e e | xmpase |
108MHz 7.8 4.7
oo | PRSI g 72MHz 6.0 39 mA
36MHz 4.1 3.0
R A A =X fr it N 64MHz 3.8 2.0
(4) s
o0 R L7 S 32MHz 2.3 1.4 ks

1. SARERTETA=25C. Voo=3.3VH RS,

2. HADCIHJE BT & HE10.2mA(LMSPS) i b EL It TH FE o 75 N H B, 135 7 B i A A 72 T 5 ADC (13 EADC_CTRL2.0ONAL)
A <380

3.  fERangOBEX T (MR=1.1V) , fucik > BMHzIfHiAEPLL.,
4.,  fERanglBEXF (MR=1.0V) , ificik > SMHzH i fEPLL.

4.3.5.3 IRDIFER A BT #5
Tz IR AL T BT
B A RVOS| AL TR, JFIERE S E ST E-VopBiVss(TE 113K -
A RSN T ORHPRAS, BRARRE BB .
R 4-12 AR T IR S B FL IRV R

HRUED
i) ¥ FAF Vop=33V | Vpp=33Vv| BfL
Ta=25 C | Ta=105 C
oo srope |17 DLAEA2 (STOP2) R SHEMRIERT B0/, RTCIZAT, SRAM2{R 60 27(0)
- AR B FEL I , FrAVORSIRYE, MALE T
I N HRCHR & 2 AL T T T B 2.60 7.60
LA
15D STANDBY FrPLEE N (STANDBY)| G Y BERCIR &% 43 TT 3, BhSr & 11455 2 50 750
- LRI 23] ' ’
(I3 P FSRCHR 55 28 AL 11461 5 40 -
ICH IR 25 AIRTC K 4]
1. HEZEAWAGERGAE, AEE R,
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4.3.6 FMERE PRI
4.3.6.1 S & B JR (HSE)
IR RS BORAE AN S AN PRI, AR A R R £ A R 44 2 A
R 4-13 RESMEBF P PR (Bypass #E50)

www.nationstech.com

#s 2 %4 B/ME HRE BAE L:2E(vA
fuse_ex | FH P ARERES B AZRO 1 8 32 MHz
VHseH OSC_IN#i N\ 5| 1 = FLSF U 0.8 Voo - Vbp
Visel | OSC_INHIA 5] M ¥ 1R Vss - 0.3 Voo v
tw(HsE) OSC_IN = SR f B[R] 16

ns
WSO | 0ge IN EFFER R BT 20
ti(HSE)
DuCyse) | 75t - 45 - 55 %
I OSC_IN%i N\ i HLIAT Vss<Vin<Vop + pA
1. HETHRIE, A7,
& 4-5 SRR BT SR IIAZ A
Vhsen 90%
VHSEL 10“" -/ |
t
tr(Hse) trHse) tw(Hse) tw(Hse)
THSE

S

fuse e [0sC IN
external clock source -

4.3.6.2 SMEARIER T BHE (LSE)
TR AE H BRI S BRI B AN B IR IS, IR ER IR AL B R AR A R 44 A .
R 4-14 [KEANBH B 8hetE (Bypass BR)

e M - iz B/ME HME BKAE B
flse oa | JHP MRS EIGRO 0 32.768 1000 KHz
Visen OSC32_INit N\ 51 e HLF HL 0.7 Voo - Voo v
ViseL OSC32_INFi A 51 AMIC L~ e Vss - 200 mvV
s | osCaz_INFSEHR A 450

ns

:fiiz 0SC32_IN |- FFa} R W it ] @ 50
DuCyqse) | HZEH 30 - 70 %
I OSC32_IN%i A\ i Vss<Vin< Vbp + nA
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ERRAR
1. HEITHRIE, ATEAF=HR.

Bl 4-6 SRR AT Bh IR ST HR B

Visen  90%
ViseL 10% J .

trLse) tise) twiLsg) tw(Lsg)
Tise
f =
external clock source LSE_ext 0SC32_IN
Mplpipl s —

15 P — A 8 s R B8 7 2 T RSB SRR o
RSN PPN Bl (HSE) 1 LB FE— 1> 4~32MHZ I3 8 /W Ve R B MR 2 . R4 TR R4 O 1 S 2
T (iR B A B RSN AT, B A A A B A B TERI T, R S B R
JRAT R R B3I, DR/ BRI BN (R I . S R AR A O S L
e RIS, VRIS TR . (o TR B PR BRI A TS L TE )

% 4-15 HSE 4~32MHz k%245 0@

i S5 & B/ME | BAEME | BKE L Wiv
fosc v | TRGEAHR 4 8 32 MHz
Re 5t L B - 160 - KQ
Vob = 3.3V, Vin = V.
2| HSEME I IR - 15 - mA
Om IR ws It 5 JHEl - 10 - mAN
tsuse)® | JE B T (BM i 17) Vo2 F g 1 - 3 - ms

1 WEIRERURFES B R M B RS G R 45
2. HBCHRIE, AR PR

3. tsumsey 2 A BN IA], S MERAFAEREHSETT A6 &, B 215 2R E II8MHZIR % IX BN ] o IX AN KB AE AL — AR dir (A 1
Pt LIRATE], E T RE DR R A I R A R T AR ALK

4. ST EA-THCURICL, BUAE MR EEN AL, W% CuMCLAA MBS . MG R B IS B AES ]
TENCLUAICLR R BEH A4 . LBECUMICLE, N EPCBAIMCUS| MK B2 .

Bl 4-7 £ 8MHz 4 g S 2 7 A

Resonator with
integrated capacitor

Cu(z)
[——m-————1 OSC_IN E frse
1] I
! L1 svh SR Gain
| _{ | Resonstor b3 control
[}
L oo Req® | 0scout

1 Rexr#UE R ARREIE . ENRsHI5 615 .
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EREAR
5 F — A SRk /M BV R 28 7 AR I T AR B
IR AR B (LSE) mT LA B —AN32.768KHz 1] fi M4/ W BV PR A ¥4 B IR v 2 72 A o AT R Bl 1045 B 2
FT R A-167 02 H (S A N TR, 1@ SR ARG S 2SS R . FERI D, W IRES AR A
R AT e HbEE I R 28 I 5, DAUS/ N 2R RN R B RSB I ] o A 20 SR AR TR 28 T E A S B (DR
B, HESE), EEWHANPAT . (X EIRBNN AR B2 A 138 5 Ui eI 5 R)
JEB: X FCuflCLa, R ENE BN EN IR, HPREIF 5 BRI B 1R A . 1 HCuAC LA
HIAZE o e I R 7 AC L RIC Lo 9 4 172 745 H1 57 2 - 59 240 -
TFHHBCLA F(if5: CL=Cul %xCi2/ (Cu1+ Ci2) + Cstray, HHCstray 42 5/ 1T 1 ZXFPCB # ZPCB 1 F 1T
2
BN aniREEE T — AN E EE%?’CLZGF)FE(]i%fﬁ%%ﬁﬁcstrayzzpl:’ m\UClecLZ:SpFo

R 4-16 LSE R B (fLse=32.768kHZ) M A ©)

ine) 2 %A B/ME BAE BKRE Bhr
Re S5t PR - 5 - MQ
gm IR & i S - 15 - HA/V

tsuesp® | BB (A Voos&Fa e 1 - 2 - s

1 W8 RIE, AR PR,
2. EZRARKIE T EHEI .

3. tsuaseZ I ENIF(A], B MERAFERELSETT 4RI &, B 1922 E 1132.768KHZHIR 33X BUN i) o X M EUEZAE — MRAERT i
RS LIRS R, e RE R A IE R A R T AR AU

4, ESHLSEMEEAIIER.
5 ARERAETEREE, SERTIER, M8 A ZME.,
& 4-8 {# ] 32.768KHz ik iy 8 B4 B

MCU

Low-power
Control

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

|
]

4.3.7 WERBT SRR TE
T2 b Hh R 2 R B R P A P P R AR A DI AR
4.3.7.1 ZENIB(MSI)RCHRZ %%

R 4-17 MSI IRF B FREEO®

s 28 Ldii B/AME BAE BRAME | B
. Range 0 I REHE R MSI 5K, 15 Vo= |- 100 — [z
Range 1 3.3V fl Ta=27 T W 5E/K - 200 - KHz
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BERREAKR
ik S8 %M &/AME HAE RAE | B
Range 2 - 400 - KHz
Range 3 - 800 - KHz
Range 4 - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.96 4 4.1 MHz
H%@4M
MISI 4% 25U OB T Aot | | %
Atemp (MSI) @ N
FEEH ~ 12%@4M
Ta=-401t0 105 € - 439%@100k - %
Avoo(MST) @ MSI IR S INEER Range 0, V= 1.8Vop & 3.6V - 05/-15 - %
it Voo (5% 3V) Range 6, V= 1.8Vop & 3.6V - 05/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
tsu(MSD® | MSI 4 3% 4L R i ] Range 3 /800k - 6 ; Us
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - uA
Range 1 /200k - 1.2 - UuA
Range 2 /400k - 18 - uA
lop(MSI) @ MSI k3% 45 DIHE Range 3 /800k - 3.2 - uA
Range 4 /1M - 6 - uA
Range 5 /2M - 9 - uA
Range 6 /4M - 16 - UA

1. VDD=3.3V,TA=-40~105C, BIEBHUM.
2. IXAMWZEVEHERARG A 1R 2 .
3. HRIHRIE, A4,
4.3.7.2 FEAF(HSI)RCIR G 2%
# 4-18 HSI TR 8450
i 28 i BRAME | BBE | BRKME | B

A Vop=3.3V, Ta=25C, Ki#tf5 15.84® 16.16® | MHz

fusi 16©)

Vop=3.3V, Ta = -40~105°C,
i P RS -25 - 25

Voo=3.3V, Ta = -10~85C,
VE R VE 15 - (4)
ACChsi | HSIR % 2% i i L 15 1.0 %

Vop=3.3V, TA=0~70TC,

LSRR -1.24 - 0.7
HSI¥R & %% )3 B [a] N ] "
tsuHsi) ] .
i 80© 1000
| HS IR % s e i "
DD(HSI)
1354 160@
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EIREIAN

s W N e

Voo =33V, Ta=-40~105C, KARRHSIHI.
B OE, AR PR
ZeXtReflow/F AR AP (LIRS, AR (L) Jy+1.6%.
S 1T PRSP AR LR AR -
LB FRRRIUR .

4.3.7.3 LEAN TP (LS)RCHIRE 2

2 4-19 LSI R a5 M0

www.nationstech.com

w5 2 x4 B/ME HRE BAE i:<N YA
25°C 1 #E, Vob =3.3V 38 40 42 KHz
fLsi@ a1 H AR Vop=1.8Vt03.6V
Ta=-40~105 C 30 40 60 KHz
tsuwsn@ | LSIE Y 2% J5 BB [a] 40 80 us
loowsy®@ | LSHEZ 23 Ih#E 0.12 pA

1. Vop=3.3V, Ta=-40~105C, FRIAEHFRIULHA .
2. WWAHRIE, AREA .
4.3.8 MAKTHFEAR R R ) B[]

RA-2051 1 (e I 8] 52 4 —PNBMHZIKIHS I RCHR 7 5 (1 M B Bl B A5 21 noieJB S A6 FH 00 P A4 24 AT )
AR T E -

B STOP2E{STANDBY#Z: HJ 8 &RCIRY %%
B SLEEPHE: 4R A i O\ B IS X s B ek FH f%) A 4
FIT A RS T) 2 AT FH PR 55 R B AL B R 5 & R 441 R AR 215 31

& 4-20 IR hHFEA R e B (7]

Zin=s E S HRE BApr
twusLeep(®) M\ SLEEPA# 2 1 fig 10 HCLK®
twusLeep(®) M Low-Power SLEEP#5 7 1 i 10 HCLK®@
twuLPrRUN() M Low-Power RUNE 2 1 fig 55 us®
twusTop2(d) A STOP2#%: 2 1 fift 12

us@
twusToey(d) MSTANDBY £ 7 i il 50
1. WRERE A RS AR A e 2 PRI — %18 S
2. MSI=4MHzH $A5 M BR8] . Ui SRMSITE S ARAY AL, M BE R [a] 2 180
439 PL Lﬂ%[ﬁ
F4-215 H () S B0 18 FH P 55 10 B AL e F TR 757 A R 4-4 1) 26 AR =45 31
£ 4-21 PLL &4k
BiE
(A % B0 | smE | Bxwe | PE
. PLL PFD%j A\ @ 4 8 32 MHz
P PLLY AR £f 5 25 Lt 40 50 60 %
fore our | PLL #rHi 8@ 32 108 MHz
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Nation &

EIREAN

tock | PLL Ready f&7nf5 54t (@@ 150 us
Jitter | RMS cycle-to-cycle jitter @108MHz® 6 0
Ipll Operating Current of PLL @108MHz VCO frequency. 448 UA
1. HZGEERIE, AEAT IR,
2. WEESMEACHNECE REL AR PLLEIA R &0 A2 5 oL _outib T RVFIEHIK
3. HHRIE, AL,
4.3.10 FLASH - fis 2e4& it
BRI UL, T RE S HURAET A = -40~105C 133,
R 4-22 INTEAF Rttt
fiie) 28 %A RAMEO | BEEO | BREY| B
tprog | 32MLHIZ AL [E] Ta=-40~105 C - 100 us
terASE ﬁ(ZK?—'ﬁ)T%Bﬁ%H?} I\lﬂ Ta=-40~105 C 2 20 ms
tve B BRI [A] Ta=-40~105 C - 100 ms
B, frcLk = 108MHz,
3, Voo = 3.3V ; ; 342 | mA
LR, frieLk = 108MHz, i 6.5
Iop A FL LA Vop = 3.3V ' mA
BRI, fucLk = 108MHz, i 45
Vop = 3.3V ' mA
f /7 IEBEA, Voo = 3.3~3.6V - - 0.035 wA
Vprog | JmfEHE 1.8 - 3.6 v
1. HETHRIE, AEA R,
F 4-23 INAEAF A8 i A0 (R AF IR
i 2¥ v s B/ME® By
= -40~ 22k
Nenp B B UKD Ta = -40~105T(E L NT) 100 Kcycle
trReT B ORAT IR Ta=85°C 20 Years

1 HGEEEEREIE, AEE Pk,

4.3.11 4% H RE (RS BURE)

SEF A RFERITRESD, LU, A R AR 70, R 40 B T B o 2 1 ol A e 77 T £
P,

4 HL 3K L (ESD)

B EE FBCHRL (— A 2E PR Tk R i 1) B — R0 B s — AN S k) Bt i 21 BT AR BT 51 B B, RN S8 A R
FLE B (3x (n+1) MNEVESIED A%, AMRAF & MIL-STD-883K Method 3015.9/ESDA/JEDEC JS-002-
2018F5fE

R 4-24 ESD #ixt B K AE
/e 2 v 353 B8l BAREO By
Ta=425 <C,
Vesoen | it i IR A ARERY) # & MIL-STD-883K Method 3015.9 2 4000 v

ARt H R AR Nations Technologies Inc.
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EIREA

v s o Ta=+25 T,
ESD(COM) |t L HRL HAL I (7 FRL 2 A LR % ESDA/JEDEC JS-002-2018 I 1000

1 HERETPRSERARTE, AEE FliR.
oy

AT VG RRBEERE, TR BRSNS AT 2 ELAMRFR S AR B A
mONREANRIESEL RALEE MR

B ERENME AT E RO 5] A BN HLA .

AN FF A JEDECTSESE i i I # Bib v o

* 4-25 A BURM:
5 2% i RE
Ta® = +85 T, 4 IEDECTSE )
LU [ EN e po” KA
Ta® =+25 T, FFAJIEDECTSE

1 EMTFRRFRR BLE A
2. EHTFRZATRA

4.3.12 1/O¥ 4

B FHE N i R

FrAERra Ui i, T RAIE SRR R AN FZAN SR, A 10N I # 2 FHACMOSHITTL.
£ 4-26 1/0 B gete

e 2¥ %A B/ME HRIE BRARE By
Vi BN E TTLE Vss 0.8
ViH LD N 2 Vop Y
Vi Nl NS CMOSH: [ Vss 0.35VoD
Vin NG LR NS 0.65Vop Vop
Vi | B BRI © Voo= 33VI2EV o2 v
Vop = 1.8V 0.1 Vop
lig N v g 1 4 uA
Voo=0, Vpeap =3.63V
likg,fail-safe B N\ IR L) 0% 1 +1
Vob < Veap
Vop = 3.3V, Vin = Vss 90 170
Reu 55 - SRR R® Vop = 2.5V, Vin = Vss 95 310 KQ
Vobp = 1.8V, VIN = Vss 135 500
Vop = 3.3V, Vin = Vop 75 235
Rep 59 MR Vop = 2.5V, Vin = Vop 85 315 KQ
Vop = 1.8V, Vin=Vbp 120 495
Cio 1O5] B HrL 2 - - 5 - pF

1. SRR 2T R H L . SR AT S BARIE, AR RS IR
U SRAEAR SR 5] A B 1) rIRL S, VIR L P R v T iR fE

A Ffail-safe()GPIO$EPD14. PD15, PALl. PA12, PA4, PB2

BRI hr AL AN TS PMOS/NMOS S B

& T FRR A FRR LA S R AR

o > w0
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EIRIWKV
6. &M TFRZETHRAS

FA 1O I #RZCMOSHITTLIHE AR (A TR L), eI S R T Z2H0™E CMOS L Z B TTLS 4

® X TV

WIERVDDAZ S T[1.8V~3.08V]; I FHCMOSKHH(HE FTTL.
WIRVDDZNT[3.08V~3.60V]; i HTTLAME(HAL A CMOS.

® XITVi:

WIRVDDZAF[1.8V~2.28V]; {FHATTLEHEHEA ECMOS.
WIRVDD & AF[2.28V~3.60V]; {#HCMOSHEHEHAETTL.

ity Kl HLIAL

GP1O G FH % N\ H oty 1) ] AR K 8l H 22 15 +/-12mA HL T .

i e B

www.nationstech.com

BRIV, F4-28%1 H 1) 2 U il FH PR SRR 2 RV oo (it L LR 73 & 3R 4-4 M S R AR 21 . BT (1O

F#R 2 FHACMOSHITTL

R 4-27 By IRBIRE e
- lon® lot® lon® lo.® lon® lo.®
‘I‘
Drive class Vpp=3.3V Vpp=3.3V Vpp=2.5V Vpp=2.5V Vpp=1.8V Vpp=1.8V A
2 2 2 -1.5 1.5 -1.2 1.2 mA
4 -4 4 -3 2.5 25 mA
8 -8 8 7 5 5 mA
12 -12 12 -11 11 75 75 mA
1. H®EHRIE, AEAEFEFmER,
F 4-28 Ty B EARE
Zin=s 2 % B/ME BAME |8
Vop =33V,
1o.® = 2mA, 4mA, 8mA, and 12mA Vs 04
Vob=25V
1) A N7 ’
Vou! iy L 1o.® = 1.5mA, 3mA, 7mA, and 11mA Vs 0.4
Vopb =18V, *
10.®=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2* Voo v
Vop =33V, 24 v
Ioh® = -2mA, -4mA, -8mA, and -12mA : po
. Vob=25V
@ A1 LT '
Vo i P lo® = -1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vop =18V, *
loh® = -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo

1o R MRS B O L AR 4 A 22 4-2 PPy O 260 B K AIUE B, (RN NOFK i A (BT A /O AN il JA) AN RE AL 1V SS
2. U HR Lo M AR £ AR AR A-2 7 4 A (A R K BUEAEL, [N Do P& R (I A /ORI 25 i ) AS B i Tvop

3. SERRIRENARE S WERA-27.

NS A TR
i NN H AT TR MR ) 5 SCRTEUELTE 1 4-9F1 K 4-2945 HY .
BRI i, 4-29%1 H HI S B0 8 A SR R ANt B o TR 757 & e 4-4 10 S A5 21
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EREAR
£ 4-29 N H R WO
CRIOX DS VI | me e Gt BOME | BKE | A
CL =5pF, Voo = 3.3V - 75
fmalx(lo)out Egij(iﬁ$(z) CL= 5pF, Vpp = 2.5V - 50 MHz
CL = 5pF, Voo = 1.8V } 30
CL = 5pF, Voo = 3.3V - 3.66
L AR
00 taojout iitthu(;f Cv =5pF, Vop = 2.5V - 4.72 ns
(2mA) (Atopad) CL = 5pF, Voo = L8V : 7.12
CL = 50fF, Voo = 2.97V,
. NI Vooo = 0.81V ) 12 ns
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 10pF, Vop = 3.3V 90
fmax(lo)out Egij(iﬁﬁ(z) CL = 10pF, VDD =25V - 60 MHz
C. = 10pF, Voo = 1.8V 40
N . CL = 10pF, Voo = 3.3V 3.5
10 taoyout iiﬁﬁaﬁj CL = 10pF, Voo = 2.5V - 45
(4mA) (A o pad) C. = 10pF, Voo = 1.8V 6.74
CL =50fF, Vop = 2.97V, ns
. S N ZERS Voop = 0.81V i 12
(o (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CvL = 20pF, Vop = 3.3V 75
fmax(ojout YN E S0 Cv = 20pF, Vop = 2.5V - 50 MHz
CL = 20pF, Voo = 1.8V 30
N . CL = 20pF, Vop = 3.3V 3.42
01 taoout iitt%ﬁ;; CL = 20pF, Voo = 2.5V - 4.73
(8mA) (A o pad) CL = 20pF, Voo = 1.8V 6.53
CL =50fF, Vop = 2.97V, ns
troy: B N HE Voop = 0.81V i 12
1oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Voo = 3.3V - 75
fmalx(IO)out Eﬁﬁim%(z) CL= 30pF, Vpp = 2.5V - 50 MHz
CL = 30pF, Voo = 1.8V - 30
CL = 30pF, Vob = 3.3V - 3.34
11 i L 2R
(12mA) tuopu (iitt%%aj) CL = 3pF, Voo = 2.5V - 4.26
CL =3pF, Vop =1.8V - 6.34 ns
CL =50fF, Voo = 2.97V,
. A N ZE B Voop = 0.81V i 12
(o (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated

1. 1O H KB EE 71 7] LLiE GPIOX_DS.DSy[1:0]HL & - Z W.N32G435H J* F- it # f F<GPI10u I WX B E /1l B 25 1748 1t

.

2. ERKIRAEEA-9HE L.

56 /83

ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100

lR4%: info@nationstech.com ME%i: 518057



thion v:« www.nationstech.com

ERRAK
Bl 4-9 i N\ Hi ST AR I 52 3L

90|% 10%
I I

EXTERNAL OUTPUT on
CL

traopout |

I
I
I
I
I
I
I

A tr(IO)out ) |
I

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”

4.3.13 NRST 3| 4t

NRST 5| I G LB b, Reu(Z MK4-26). BRARRFHIVEN, K4-3051 H 19202 8 FIA SR AN
HUR AT & R A-A R EAR 2.

% 4-30 NRST 3| e
5 5% % B/ME HAUE BAME | B
\ @ Vop=3.3V Vss - 0.8
TR 1 NRSTH A T H >
Vop =18V Vss 0.3*vDD v
Vinnrsn® Vop=3.3V 2 - VDD
NRST#i A\ 57 P L
WA Voo=18V 0.7*vDD VDD
Viysvrsty | NRSTie 255 i 2 5% L 3R i Vop =33V 200 - - mv
Vop =18V 0.1*vDD \Y
R 95 - i ey ®
Venrsm)® NRSTHI A JEHE bk - - - 100 ns
Vinenrsty® | NRSTHi A AEJER ik - 300 - - ns
1. HEWHRIE, AEA IR,
2. ERHEBHAET A EIER LRI RAIPMOSSE . 1XMPMON/NMOSTH: 5% 1 HL BHAR 7N (2 i 10%)
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ERRAK
A 4-10 B NRST 5] IR

VDD

L R
External reset circuit™ PU

@
(————— LNRST _ Internal reset
L % Filter >

1 ERRZRE N T Bk

2. L AURENRST 3] B HAL A U5 1% T 224-30 1 51 1 85 K ViLvrsm AR, 75 IIMCUAS g3 81 451 .

4.3.14 TIMER 28 FE | et

#4-31, F4-32. RKA-33F|HISEHRBHRIE

AN R Thae s Lh R BNHZR. AN Bh . PWME ) R EVERS, 0175,
£ 4-31 TIM1/8 5k

N

i) 24 % B/ME BXME LA
NN 1 - t
tesriy [ 25 ] T
fTIMCLK = 108MHz 9.259 - ns
. N 0 f /2 MHz
fexr CHLZ CHAI) 5 I 5 5181t i e
fTIMCLK: 108MHz 0 54 MHz
Restim eI 28 PR - 16 bits
t IRPE T NIRRT RS, 164 tH BRI B 1 65536 trimeLk
COUNTER = 1 —
IEE: frimeLk = 108MHz 0.009259 606.814815 us
e - 65536Xx65536 t
tMAX_COUNT B%j(ﬂ e El'gﬂ“%l TiveLx
fTIMCLK: 108MHz - 39.768 S

R 4-32 TIM2/3/4/5/6/7/9 Rtk

i) 28 A s/ ME BAE E¥ivA
N 1 - t
tres(TIM) %Hﬂ'%&ﬁ}@#ﬂﬂ' IETJ TIMCLK
frimeLk = 54MHz 18.519 - ns
. N 0 f 12 MHz
fexr CHLZECHAR & o 25 S Bt 15 TV
fTIMCLK: 54MHz 0 27 MHz
ResTim TE I 2R R - 16 bits
¢ MIERET NIRET BT, 1667 1T AR AT & 1 65536 trimeLk
COUNTER = 11 ~
S frimeLk = 54MHz 0.0185185 1213.62963 us
o - 65536Xx65536 t
tmax_count  [IOKTTBERTITEL TIMCLK
frimeLk = 54MHz - 79.536 S
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EREAR
%= 4-33 LPTIMER 4§44
incg SH %4 B/ME BAE L:¥a
. NN 1 t
tres(LPTIM) T I 2% 73 FEA ) LPTIMCLR
fLPTIMCLK =27MHz 37.037 ns
N 0 27 MHz
fexr IN2FHOUT) 5E I 2 A MBI A
fLPTIMCLK =27MHz 0 27 MHz
ResLpTim TE I 28 R 16 bits
¢ MRS T BT, 1647 TR A I 1 65536 tLpTiIMCLK
COUNTER 5341
il fLpmimcLk = 27MHz 0.037037 2427.25926 us
o 65536x65536 |t
tmax count  [ERKTTRERITTERL LPTIVIeLE
fLemiveLk = 27MHz 159.073 S
& 4-34 IWDG B RFB/N R AL [A] (LSI = 40kHz)
1) . [@) .
B4 | IWDG_PREDIV.PD[2:0] B&/ME IWDG_:FBELV.REL[ll.O] RAE IWD:GO_XIT:'E:IEV.REL[ll.O] gy
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 04 1638.4
/32 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4
1. WERIE, AEA= RN,
# 4-35 WWDG B RS/ MIEALRIE (APB1 PCLK1 = 27TMHz)
WWDG_CFG.TIMERB | &/ME®WWDG_CFG.W[13:0] = BREOWWDG_CFG.WI[13:0] =
bl . L Wiv
[2:0] 0x3F 0x3FFF
/1 00 0.152 9.71
12 01 0.303 19.42
ms
13 10 0.607 38.84
14 11 1.214 77.67

1. HmETHRIE, AEAPERER.
4.3.15 1PCEO R
B ARSI, 724-3651 HA [ B 503 FRFREREFE, focuxa T AV oot L LUK 755 0 4-410 2 PRI 531

N32G4357~ i i 12CHz A FF A pr dEPCIEAS T, (A FRRH|: SDAFISCLA Z“E IR 5I #, MECE N
FrRs iy, 7E5] AV Z [8] FIPMOSE # < A, (BT RAFAE

1PCHz 7 T3R4-36, 4 Nt & HIhEE 5| JI(SDARISCL) I4RF S, S 1T,

N\
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ERRAK
2 4-36 12C O
PR RO PUEBRO? P+ 0 X
%we 2 i::¥iv
BN | BK B/ BX B/ BX
fscL 12C B 0% 0.0 100 0 400 0 1000 KHz
th(sTa) FF a6 2% AF PR FR I 8] 4.0 - 0.6 - 0.26 - us
tuscLL) SCL B it (] 47 - 1.3 - 0.5 - us
tw(scLh) SCL e 4 iy i) (1] 4.0 - 0.6 - 0.26 - us
tousTA) B T U6 5% A B ST (] 4.7 - 0.6 - 0.26 - us
th(spa) SDA s ¥ I 1] - 34 - 0.9 - 0.4 us
tsu(soa) SDA 7371 [f] 250.0 - 100 - 50 - ns
tr‘SDA) SDA 1 SCL k- 7} i) - 1000 | 20+0.1Cb 300 - 120 ns
r(SCL)
tsoA) SDA il SCL T [f4H A 300 20+0.1Ch 300 120
trse) [A] - . - ns
tsusTo) 15 1 25 At 3 ST (] 4.0 - 0.6 - 0.26 - us
& R L\/ N ) H‘
tw(sTo:sTA) ltj i@;%ﬂ? Wk pRHOINS 4.7 - 1.3 - 0.5 - us
Ch ok MR I A1 3 - 400 - 400 - 100 pf
tv(spa) HAE A e ) 3.45 - 0.9 - 0.45 - us
tv (ACK) A 2 (] 3.45 - 0.9 - 0.45 - us

1. BWIHRE, AEAFAHINER.
2. NIXFIFRERRI2CHI R AR, fecki DK T2MHz, NiA B IRI2CH I KA, fecLki b K T4MHz,
& 4-11 1°C BT IR LA 2 RO

vDD VDD

4. 7KQ® 4.7KQ®
100Q®

SDA
SCL

1°C Bus

100Q®

Repeated start condition

Start conditon ~ (=mmee /

SDA  — <= Start condition
(. A
e it P -—>
tf(SDA) (SDA) > *+l5u(sDA) St tsu(STA:STO)
thsta) o LhsDA) op

- < W(SCKH) REBED condition

t — t T — tsusTO)

W(SCKL) % > r(SCK) =P = —p-—a—T1f(scK) — -

1. IESZEBEACMOSHF: 0.3Voofl0.7Vop.
2. i EBARRE B R T I2CH: D,

3. EHPAEBGRTSERREASHE, TURNERRATHEIE, F52%EE.
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EREIAR
4.3.16 SPI/12SEE 4%k

BRAERR I VLT, $4-3751 i KISPIZ H M $24-38%1 L K 12SSHUR A AR, fecLodMZ AV oo fit i FE R4
B ARA-AR AN ERATF

B St N H 2 F ThRE 51 IEI(SPIINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)RHFETERS, W17,
# 4-37 SPI @

ine] SH %4 B&/ME BAE |
fscik R - 2
0 S 2% MHz
1/tc(SCLK) SPI HT"EEF /)\i U\*ﬁfﬁ _ 27
tr(scLk) : fr b _
oL SPIE 8l AR RERS ] | #13 %S C = 30pF - 8 ns
DUCy(SCK) | SPIMZARS & b7 25 L SPIMEE 45 55 %
tsunssy @ NSS% 37 i ] IN 5N AtpeLk - ns
thnss)® NSSTRFEHT [H] MR 2tpcLk - ns
tw (1) L ‘ o
twiztit))(l) SCLK &1 FIME i B[] EXX 5V trcLk tecLk + 2 ns
o SPI1 6.2
tsugmi )(1) I*ﬂiﬁ
N SPI12 5 - ns
B E Y N RS (]
SPI1 6.3
tsusn@ M
SPI2 3
thovn® FR 5 -
HE i N IR FEI (] ns
tnsn® J N M 5.2 -
taso)D@ FHRRA 7 W ) MAE R, focLk = 20MHz 0 3trcLk ns
tais(so) V@ R H 2 1 (] M 2 10 ns
. o SPI1 - 20
tvso)V) M (R IR 2 J5) p—
. - 17
w0 ] -~ - ns
tvmo)™ FREA(FREIAIEZ )
SPI2 - 4
thso)® MR (RN 2 J5) 6.2
o SERNF ) N ns
o | ARHREF Y (RN IR) 1

1 WS RIE, AEAEF PR,
2. B/MERTRIEh RN ], SRR R I IR AT 0 (4 B K 1)
3. BUMEFIR IR RN ], R E RS R ROR L B T LA (K ORI TR
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BERRIR
& 4-12 SPI I 7 E- AT CLKPHA=0
CLKPHA=0
NSS input \ A
[ // !
| tunss) | te(seLx) N | thnss) !
& — »| Lal : ; I
[ T N | |
|
CLKPOL=0 ! A tuseuen | I ' | |
| |
I bwscky | T
| i ! | i !
[ |
CLKPOL=1 | ! Y ' | |
I taso) I tyso) I thso) I M Lais(so)
) , |
. . r(SCLK)

tiscLk) |

>7

I
|
| /
MISO output 4< : MSB out ><j Bit 6~1 out// LSB out
touesiy | !
> | y
1
MOSI input HHHHHZXI I MSBin !r>< Bit6~1ir(/ >< LSB in XZHHHHHHH
I
|
I

B 4-13 SPI B Fr - MR CLKPHA=1®W

NSS input \

CLKPHA=1

—

/,
I t /7 |l
I tunss) < =S g | m |
| I | | |
CLKPOL=0 | ! '
| | Bwscikn) ) | : |
| I twsciky I | | | |
| | | I ' |
|
CLKPOL=1 | ! | | W tisourg | t
I taso) I It : It ; | I tysci | Tdis(so)
: ! N // - ' |
} i 7 }
MISO output : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesiy : | thesy
<« > //
77
vostiwat I[NNI wsein X sen™ X s M

1.

W H S BB AECMOSHLF: 0.3Vop10.7Vop.
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ERRAK
F 4-14 SPI 7 B AERO
NSS input /‘}
L te(scLy R |
CLKPHA=0 : '
CLKPOL=0 | ' |
R | | : Il
! | | | I
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| ' | ! o
B ' | : Il
CLKPHA=1 ' | !
CLKPOL=0 : : : : |
N ' | ! I
I ' | ! Il
CLKPHA=1 | I I N tscLi
CLKPOL=1 | | Iy
Touvn | | | W(SCLKH) | : | f(SCLI
> ! :‘ tw(SCLKL], , | '
MISO input //////////// | msBin ! D< /git6-1in : >< LSB in W
—+— !
thowry | , :
[ /é
MOSI output >< MSBout | >€ it 6~1 out : D< LSB out ><
l
> lexy
tymo) thvo)
1. s A3 EAECMOSHF: 0.3VopH10.7Vop.
£ 4-38 12S HppEO
&5 S8 %M B/ME | BBKfE | B4
DUCY(SCK) | j2spféh 525 L, PRYIN i 30 70 %
feik H‘E?EE’ZiQ(SZ bit) _ 64*Fs® -
2G [ I 2% z
Uteng | PSMERIE (32 bit) R pyvee
tieuo | 12SHFER EFRRI R | fdA: CL = 50pF - 8
o o 1251 5.3 -
tuws) @ WS R [A] FAEA
1252 5 -
thows)® WSTrFFI [A] FHA -
o N 1251 55 -
tsuews) @ WSEE 37 ] M
1252 5 -
) N 1251 7 -
thows)® WS R HFH (7] A
1252 3.6 - ns
t @ 312.5 -
MO LK R I ] 5, ook = 16MHz, £5471 48kHz
twekn)® 345 -
1251 6.5 -
(1) 3 < o
tsu(sD_MR) ERIRE 1252 5 N
HH i N SN [ 1251 25 -
tsusp_sr)® A
1252 2.5 -
thso_mr)D@ | Brdi N\ AR 8] EX e 1251 4.4 -
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ERREAKR
w5 S %14 BME | BKME | BAL
12S2 5.2 -
1251 4.5 -
th(sp_sr) D@ M
1252 5.2 -
12S1 - 22
tusp_smyM@ | HrdE g H A R ) MR ZZ (LI 2 )5)
12S2 - 22
12S1 4 -
tso_sm® | Hd e AR R A] MR AR (L 2 )5) - 1
12S1 - 5.6
tuso_mm) W@ | R H A R (] FRAEJ(F LT Z)E)
12S2 - 45
thsomm® | B H AR ] FERAEBUERILTZ)F) 0.5 -

BT RIE, Al .
WA Ffeocik. BIU0, W0HRfck=16MHz, W TecLk=1/frcLk=125nS,
4-15 12S MABERET P B (KA B @

tecLiy

[P 3|

D g
| I I I

! | |
CLKPOL=1 —\—W
| |

t t ' Iy
PR R | | | thws)
| ' | | (I
WS input \ | |
i I : : : T //// L thsp_sT)
tsuqws) l—> | v(SIT_ST) ) !4—>| _
} | -
. . ) | . // . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISD_SR)| thisp_sR) \
«—le—>
I | L -
SD receive >< Last bit receive® >< MSB receive >< //Bitn receive >< Last bit
receive
W& 5 R B ECMOSHL: 0.3VopA10.7Vop.
B — 1 B AR AU . FEEE — /N1 2 BT XA s AR R R I I
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EREAR
F 4-16 125 EEFE P B (RFRE THE)®
5 [ TS) v ticLi) ticwx)
I/ ' I I
CLKPOL=0
| I | I I
| I | I I
| I | I I
s by (- | I (I
| I fweww W(CLKL) | I | sy
= e | =
WS input \1\ : : : /, : y
: : :tv(sg I;/IT) ) 77 | th(sDI_MT)
SD transmit >< Last bit transmit® >< iMSB transmit >< /7 Bit n transmit >< tﬁs;rziitt
, tsu(SD_MEl]) thso_mRr)
I I V4 -
SD receive >< Last bit receive® >< MSB receive >< //Bitnreceive >< Ir_eisgi\t;g
1. B AREECMOSH: 0.3Vop#l0.7Vop.
2. AT RIEBARDL R IE M . TR — AN TR IR AN B AR AL B R I
4.3.17 USBE: O 55t
USB (4=3#) #2028 USB-IF AiE.
2 4-39 USB J2 3R
5 B35 BXE L:<Viv4
tstarTur® USBUk & %% J5 I TR) 1 us
1. HEHRE, AL,
% 4-40 USB Bkt
Vi) B 3 gima Y | Bro® | Bk
LN
Vb USBL{EHLJE® 3.0® 3.6 v
Voi ZE N RIBE I (USBDPFIUSBDM) 0.2
Vem® ZE 0 H AL .5 VDI 0.8 2.5 \
Vse® PR R ME 1.3 2.0
P
VoL A R P 1.5KQ RL#3.6V©) - 0.3 v
VoH A Y L o LS 15KQ RLEEVss® 2.8 36
1. A N 3 T & A 2
2. USBIfEHJEN3.0~3.6V, LIHFAEUSB2.04H M.
3. N32G435 &5 a2, 7VES ] UMFSIE IER FIUSB IR, 10 AS & B A2.7-3.0V B K5 Bl P 1 e A0
4, HEATHERE, AEAF K.
5. RUEERFIUSBIREH#S 571 # .
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BERRIR
B 4-17 USB I 7. & MBS 5 B L AR T BRI R
Differential data line Intersection
B b [ S
Vss H H
S>He PHE
tf tr
£ 4-41 £ USB B
w5 2 %14 54\@(” %j(ﬁ(l) B:<X (7o
tr T (A] @ CL < 50pF 4 20 ns
tr R I )@ CL < 50pF 4 20 ns
trm TR A TRI DG B tr/ te 90 111.1 %

1. HTHEE, REAERERIER.

2. 10%ZFN90%[FMERIEES . HAERIES WUSBIMITEHETHS (2.00) .
4.3.18 FEHI 2% R M 4% (CAN)RE O %K

B ot N 2 F DhRE S IEI(CAN_TXAICAN_RX) IR VERS, 2 W17,

4.3.19 12 R BB (ADC) S 25

BRARRE U], R4-4200 S HORE AT G RA-AII 5 VAR « facud R M Vopaflt i LIRS 2. /7
B EWRAEFEN L I AT — K

M

% 4-42 ADC it

e 2% v s BR/ME HAME | BRAXME | Bfr

Voon HEH R il 4N S % B 18 - 36 v

Virers EZHHE 18 ) Vopa v

fanc ADCH B - ) 72 MHz

7 HEF 12-bit 0.01 - 514 MHz
73 4% 10-bit )
" 2 o 0.012 _ 6 MHz
0.014 7.2 MHz
73 R 6-bit 0.0175 9 MHz
0(VssaZVrer. ]

Vain e RV @ EERE 3 ) e Y
Ranc® | SRAFIF R HEFH AL UIBE 0.2 KO
Ranc® | SRAFIF R HEFH 18 i3S 05 KO
Capc® P B SRAE AR FF FL 2 - 5 oF
SNDR | fEMek % - 65 dBES

Vs BEAE A 82 1fanc
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BRI
w5 S %14 B/ME HAEME | B | Bfix
troc = 72 MHz(He i) 0.0208 8.35
ts® gy
KA (7] 0.0625 us
fanc = 72 MHz(183# 18 1H) ' 8.35
s 15 -
T PR 1 6015
KRR 45 i 1/fapc
2 3 TH ' 601.5
(1) i
tsTAB b H R[] 6 10 20 s
e | R AR e 8~614 CLIF Ts + BAIBIT
conv 1)) 6.5/8.5/10.5/12.5) Ufaoc

o HTHRIE, A
o MRIEEEENAE, Vrer AT LAE N #IER R Vopa, Vrer- AT LUE A HEREEIVssao
C BRI 3 L 2 e B 3 2 34  Lifanc
AR HRRanA I
Ts _R
fapc X Capc X In(2N+2) ~ "APC
ERAK(ARY) T E FH KHIAMEEEAT, 75 1RZ AT LU/NT1/4 LSB. HrhN=12(FR 126270 9 %)«
F 4-43 ADC FHEH RO @

1
2
3
/

Ramn <

/N RAFERT /N RFERT
A Vag i Rin (kQ) IE] Y BB AE LN a5 Rin (kQ) IF] F S B4 AE
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
0.1 14 01 23
0.2 20 0.2 30
0.5 38 0.5 48
PR i JE 12-bit 1 64 18 0 i 12-bit 1 77
5 276 5 310
10 543 10 607
20 1082 20 1207
50 2788 50 3144
100 6162 100 8244
0 10 0 17
0.05 11 0.05 18
0.1 13 01 20
0.2 17 0.2 25
0.5 32 0.5 40
g E 10-hit 1 54 1 o 3 10-bit 1 64
5 229 5 257
10 448 10 499
20 888 20 983
50 2223 50 2457
100 4500 100 5001
PR I 8 8-bit 0 9 i 1o 37 8-bit 0 14
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BERREK
B /NRFERT B/NRFER
1PN PR Rin (kQ) TR] [y R B4R LD SR Rin (kQ) TR ) B B4R
(ns) (ns)
0.05 10 0.05 16
0.1 11 0.1 17
0.2 14 0.2 21
05 26 05 33
1 43 1 52
5 183 5 206
10 358 10 399
20 707 20 783
50 1759 50 1941
100 3523 100 3887
0 8 0 12
0.05 8 0.05 13
0.1 9 0.1 14
0.2 12 0.2 17
0.5 20 05 25
LSS REN 6-bit 1 33 1B HUEIE 6-bit 1 40
5 138 5 156
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894
1. WEHRIE, AEA= RN,
2. WAMERAETA=25C. Voo=3.3VIH {755,
R 4-44 ADC FEE-R R IR &40
e E= 4 WA AF HRE | g | B
ET gierig 22 fhcLk = 72 MHz, #.3 N
EO AL o) {?ESA—:E.;\Q/I-,I;I_,ASirT;%Ii(F;ate =1.75m SPS, + ) -
ED WMo BRI IRE ERE ADC JE 3TN R .7 -
o Vrer+ = VDDA
EL R IR E 0.8 -

1. ADCHEIUAE E A R R N R HE f5 D

2. ADCHESRFENHIAIIKR: F7EREGAEATATERAER BN S RN A B, B2 B el ) — A4
g?ﬁliﬁg?[ﬂiﬂiﬁﬁiﬁﬁ%%?ﬁﬁgo EWE W] B AR SN HL IR AR AE RSSO S b, (15 2 [R]) 3G m— A 1 ¢

3. IEEENER R ELL T RA-200 25 H B ey A Z e TE B Z N, A EmMADCE .

4. HEZGRETHEERLOE, AEE A,

5. HEIHRIE, ATEAEFHIER,

ARt H R AR Nations Technologies Inc.
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BERRIR
& 4-18 ADC ¥ 545tk

N An example of an actual ADC
conversion curve

(2) Ideal conversion curve

—_ VREF+ V DDA "
|:1 LSBiteaL= 06— or 05— Determined by package,

T e
4094 —]

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

4093 —

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

e e e -

”IIIIIIIIIIIII// 1 1] 11

y

: J J : ) ! / / ! ! ! ! " Integral linear error: the maximum
! 2 3 4 ° 6 ! 4093 4094 4095 4096 EL deviation between the actual
Vssa \VbpA conversion curve and the terminal line

4-19 f§F ADC B gz A

Sample and hold ADC
converter

1
Ram AINx Raoc®

[~ 12bits
|— conveter

l Cparas itic |
@ I - I Caoc

L

1. fAXRan. RaocHICaclIEMEH, & W.3%4-42.

2. Cparasitick/~PCB(5 /882 MIPCBA J& i &A1 %) SR L _E 1075 42 - R (K ZITpF) B K I CparasiticUE ¥ FRAREL 3 1045
N PANE 3 AN TN 1ol

JEE: ADCIBEZE I A N T-0.2V .

PCBHITEIN

Eﬁﬁjﬁ@%ﬁ%éﬁ%ﬁﬁ@-zo@%o P Hh R 10nFHL S A 0 BE A FILAS (B 5 ), e TROZR AT e g I MCU
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BERRIR
B 4-20 L IS E IR L FE LR (Vrer+5 Vooa HHIE)

:| Voba/Vrer+

[ 1

1uF//10nF == \/bpA

| Vssa/Vrer-
L "

1. Vrer+MVrer- W35 VDDAFIVSSAHH I

4320 AESHEIRE (Vrersurr) HSSH
FrAE R AV, RA-A5SHRAT AT G RAAFBIFAF AR . fucud R TV ppa HE IR HL R 215 31,
% 4-45 Vrersuer S5k

Giaes ZH M B/ME | BEUE | BOKE | BT
Vopa S PE SR EENES IEH 2.4 - 3.6 \%
V/REFBUF_OUT 27 B kA IEH - 2.048 - \%
Ioba K H Vooa [ Vrersur 14 #E lioad = 0 pA - 600 - nA
tsrart™ JE B 1A 1 - - us

1 W8 RIE, AR PR,

4321 126 DACHS S
AR S, FA-A61K15 KU 5 I £ e A-AH S (I BEIEFE | FuicL iU AV o FLVEE HEL T I A5,

2 4-46 DAC 0
S ZH BME | BBME| BRKE | B VEfR
Vopa T HEL R P 2.4 - 3.6 \VJ
VReF+ ZH PR 24 - 36 \ Vrer+ W AU Z/NTVopa
Vssa Bk 0 - 0 \%
RL SRS FT TS 1) £ 28k HhL P 5 - - KQ | DAC_OUTHIVssax 8] (/N i e
CL B LA - - 50 pF | DAC_OUTH| il A K f s
7 TAEREEC T FIDAC ELH
I . . .
eP FE(VoDA +VREF+) 425 600 HA 2. HEH0X800
1ERMAIE T FIDACH it et
loog FE(Vopa+VRer+) i 5 350 nA T
G S TN (R 3 ) VSS+1LSB BT BKIHIDACHK L1 .
DAC_OUT DAC_OUTH JE MVrer+= 3.6V KT T 12 S NEUE
S UN SRR AT IR 1) 02 V | OXOEO~OXF1C,
DAC_OUTH J& ' Vrer+= 2.4V XTRT 12 S NEUE
DAC_OUT 2 PR G P N IS 1Y) VREF+ - 0x155~0XxEAB.
70/83 ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
H1%: +86-755-86309900 (£ H: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



Nation &

www.nationstech.com

BEREK
"5 ¥ BME | BREBME | BKE | B VEfR
S FN DAC_OUTHL & 5LSB
SRR AT FF R 1) Viems -0.2
DAC_OUTHIJE REFs 5
(OE oA
DNL A IESLARRS Z TRV 2 - 2 - LSB | DACHCLE N12fr
)
A AELE CFRRS 1 AL
BAH 55 | A 2 N
INL R ARRIORIEL S — Mt + - LSB | DACHERE ~N12f
1540952 [ 2 B H 4% 1)
AR %= #5 - mV | DACHCE J12f
kg | ARES(0xB00) AL I AE 5
HARME 2 A 1 2 5 8 - LSB | 4Vrer+ N3.6VIE, DACH!E H12f7
=VREF+/2)
W3R 2 B3R R 2 0.5 - % | DACHELE ~12{1
HOCEME PRGNS 80 | 8 | - | g5 | KR CRRRED AR
T4 I 1]
(W EfE: 4 DAC_OUT ik CLons<SO0E
tserrung | BIRAEHLSB K, HAKA - 5 7 Hs thi?);SKpQ
o N AR 2 T 124 4 B
UNINEE L))
EL PN AR NG N TN CLons<S00F
e |1F1LSB) AAERUNELCHT, LOAD=20P
T e DAC_OUT A4k ! MS/s RLoap>5KQ
twakev | DACH %4725 i) ] 65 10 S| XS M R
CHXEN)
HLRIMHILE (% VDDA &7 40
PSRR+ (FrAERNE dB | NoRwoap, Croap < 50pF

1. HETHRE, ANEAPE G,
4322 IBEHAE (OPAMP) B
AR I, F4-AT ISR M T 6 4-A00 2 AF A FR RS « furcL o2 AV poa it Hi FiLFE W 4551

% 4-47 OPAMP KW
il 28 %4 BME | REME | BRAME L WA
VbpA FEH FEYR R 1.8 3.6 \Y;
CMIR AR L i\ 0 VopA \Y;
VlorrseT AW B R (R HE S + 435 mV
A VIorrseT A NS B i 10 - uv/<C
ILoap IR B HLIAE - 0.5 mA
Ioon sk | 0 IR 15 mA
ADC A R 1E Hyiz
TS_OPAMP_VOUT | - j(%”;g'; i sis 5 400 - ns
CMMR LA L 84 - dB
PSRR D20 Lk 100 - dB
GBW 1 5 Y 4 - MHz
SR LS - 25 - V/us
RLOAD e/ NEBT 4 - KQ
CLOAD N EENTiE: 50 pE
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ERRAK
s ¥ %4 mME | HAEME | BKE Bhr

Croap <50 pf,
TN \ RLoap >4 kQ

L < = > - -

tsTARTUP Ji B 15 B I (1) Follower 3 us
configuration
. s NS S

4 E‘i/ = = _ +). - 0,

PGA Gain error T YRR AR IR 2 RE>100mV 25 %
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ

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

~ - PGA Gain = 8
xR 8 2% !
%WEW H i HIPGAH Cload = 50pF, - 05 ) MHz

Rload =4 KQ

PGA Gain = 16,
Cload = 50pF, - 0.25 -
Rload =4 KQ

PGA Gain = 32,

Cload = 50pF, - 0.125 -
Rload = 4KQ

@ 1KHz, Output
loaded with 4 KQ

@ 10KHz, Output
loaded with 4 KQ

PGA BW

£

=

- 111 -
en B P 2

nV//Hz

1. HEHRIE, AEAHN.
4.3.23 LB #82(COMP2) B S 28

BrRARRE AU, RA-48IS BRI AT & R A-ARI SFAFIIPARIR L « fucuk R AV ppa it AL HL T I B 45 31
% 4-48 COMP2 i #:

75 e 21 A4 B/AME | BEUE | BKXH | B
VDA A0 Ak e L R - 1.8 - 3.6 v
Vin AN R VE - 0 - Vbba
- 10 -
tstarT® EL 2% A 278 S A JR] us
¢ Propagation delay for 200 mV step - 70 - s
D with 100 mV overdrive
VOFFSET e NN Ese2 Y iAb) - +0 - mvV
WA IR i - 0 -
{RIR - 10 -
\Y, P a5 mv
hys 34 TﬁE l:f:l %1&/% i 20 _
T IR i - 30 -
Static - 45 -
looa P RS FL T AE With 50 KHz #100 mV Overdrive| 47 ] HA
Square Signal

1. HBHHRE, AR R
4.3.24 HLBIER1(COMPL) ES 2 8
BRAEREEIE, R4-49F1ZR4A-5001 S EUE T A RA-AI A IR . Facu R ANV ppa it HL HE 0 &
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ERRAK
(EEIR
= 4-49 COMP1 Kk
"5 S8 %A BME | BAUE | BRXME | B
Vbba (VR NN - 1.8 - 3.6 v
Vin i N R - 0 - Vopa
. - o - 10 -
tstart™ LU AR JE Bl g S ] us
t Propagation delay for 200 mV step - 70 3
P with 100 mV overdrive ns
VOFFSET LI A SN R R R 22 ALY - 15 20 mv
WA IR A - 0 -
IR - 10 .
Vh LU A8 J5 B R ; mv
” N R - 20 i
JEpati - 30 -
Static - 45 -
looa bl 2% FLiA A With 50 kHz +100 mV overdrive | 47 ] HA
square signal
1. HBEHRIE, AEA= RN,
& 4-50 COMP1 fRIhFEM A Re i
ines ¥ %A BME | BBME | BKE | B
Vbpa (LEPRET NS - 1.8 - 3.6 v
ViN BN R - 0 - Vopa
. e - 15 _
tstart™® LA e Bl 78 ST ] us
¢ Propagation delay for 200 mV Vopa>=2.7V - 300 -
o step with 100 mV overdrive ns
VOFFsET BTN VDDA=3V,25<C - +0 - mv
WA IR - 0 -
IR - 10 -
Vh LU A8 I LR mv
ys X =] IZFI %i&f% _ 20 _
fRr IR ¥ - 30 -
Static - 10 -
loba b % LAY HE With 50 kHz #100 mV 115 HA
overdrive square signal ) ' i

1. HETHRE, AEAE G,
4.3.25 IREAE RIS (TS) Rt
B BB, RA-SLIIZ BRAN 1 & R A-A) K M PO FF BRI | fuoLd BRIV ppa it L H TR U751,

R 4-51 \EALRSE R
i M, w/ME HAE 2N LE 1A
T.® VsenseAH xS i ) 2 P B2 - “ " <
Avg_Slope® PR i 4.0 i mv/€
Vas® FE25CI [ Lk - 1.32 - v
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EREA
5 25 B/ME HAUE BKE By
torarer® LI IR - 10 20
START us
Ts 1m0 LIRS, ADCRAERS (] 8.3 - ) s

L G RRIE, AR
2. HBHRE, FEA PR,

3. ERAE RIS ()T DL ek B2 R i i 2 A TR E
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ERRA
5 B R~
5.1 QFEN28 (4mm>4mm)

&l 5-1 QFN28 343 R+

—=K B
) - — COMMON DIMENSIONS
'- D :i . (UNITS OF MEASURE=MILLIMETER)

I - TTTTTT] SYMBOL | MIN NOM MAX
Q T JUUUUL A | 0.75 0.80
LASER MARK A _ (&l Al 0.02 0.05
PIN 1 1.D. ) A‘H‘-ﬁ_ A2 0.55 0.60
! | a3 0.20REF

— RLT ofb 0.15 0.20 0.25
w o~ — E—T— D 3.90 4.00 4.10
[ — —j £ 3.90 4,01 4.10
l > C Dz 2.50 2.60 2.70
} ] E2 2.50 2.60 2.70
CeATING [ - 0.30 0.40 .50

SEATING ; ~ ). 35RE

¥ PLANE a0annnn =

e 0.50
H 1+
4 K | l-a.mRZF |
TOP_ VIEW - b—= |~—| @ |ddd@|C|A|B|L 0.35 0.40 0.45
> = R 75 | -

SIDE. VIEW . —

E— BOTTOM VIEW aag 0.10

bb 0.10

cece 0.08

ddd 0.10

eee Q.10

DETAIL A
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ERRA
5.2 LQFP32 (7mm>7mm)

& 5-2 LQFP32 :f35 R~f
5 COMMON DIMENSIONS
F ' . ) (UNITS OF MEASURE=MILLIMETER)
, D _ —|._.,10.6185C
| SYMBOL | MIN NOM MAX
HHAAAAA H - A - - T
- i - Al 0.05 - 0.15
NN (’ “\, | :[[ A2 1.35 1.40 1.45
5 A3 0.59 0.64 0.69
]
EI]: ?TM E—WAR) :I]:‘ b 0.33 — 0.42
[ &-#10040.10 0 '0i0‘0 EPTH | b’ 032 | 035 | 038
l:‘]: , :I]:l C :‘13 - 018
s | I | N — 1 0117 | 0127 | 0.137
0P EMARK 7J81.00£0.10 Ly £
L grosa.10 DEIfﬂ L D 8.80 9.00 9.20
1 1 D1 6.90 7.00 7.10
INDEX_2(80+0.10 E 8.80 9.00 9.20
D]: / 0.20£0.7) DEPTH ~ (11 = £.90 7.00 710
|l @ 4 o B 070 | 080 | 090
@ I H 8.14 B.17 8.20
1 L 050 | - 0.70
L1 1 00REF
R1 ) - -
R2 0.08 - 0.20
5 0.20 - -
E] o 3.5 7
b . o 11 12 13
b1 a2 11" 12 13
O ]
d 0 " __~WITH PLATING
15 ol "
S ] %‘—{%E METAL
SECTION A—A
|:|_'|:|
LEAD FORM PART
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ERREAK
5.3 LQFP48 (10mm>10mm)

Bl 5-3 LQFP48 i35 R~f
o AZ COMMON DIMENSIONS
A3 (UNITS OF MEASURE=MILLIMETER)
D1 = |0.61B5C ' - /
| : [W SYMBOL | MIN NOM MAX
HAHAAHAARA A - T T
i — — T Al 0.05 — 0.15
o= ) | == A2 1.35 140 | 1.45
N , R A3 0.59 0.64 | 0.69
ET—| BTV E-MARK l | b 0.18 — 0.27
o Z2—@1.00+£0.70 Q.10+£0.10 DEPTH o | [ 0.17 0.20 0.23
c 0.13 — '
L ] cl 0.117 0.127
D 8.80 | 9.00
D1 6.90 7.00
E 880 | 9.00
El 6.00 | 7.00
s L e 0.40 0.50
55{ B N s H 8.4 B.17
' e T L 0.50 —
R L1 1.00REF
| R1 0.08 - -
AA R2 0.08 — 0.20
s 0.20 - -
B 0 35 7
. b El AN 1z 13
o Sa b1 B iE 1z 13
© Y - -
<3 = N,_WITH PLATING
T . { I
B = SV | )
S [ " [ JAN—BASE METAL
[ —y
— SECTION A-A
, Lk
(L) )
LEAD FORM PART
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ERREAK
5.4 LQFP64 (10mm>10mm)

B 5-4 LQFP64 3% R~} (10mm><10mm)

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMFTER)
D1 ) AZ
a3 | SYMBOL | MIN NOM MAX
————— 0.5885C A — - 1.60
FARARRAAARRRRAAR B o B
A A2 1.35 1.40 1.45
= I\I / — A3 0.59 0.64 0.69
= ) WA == b 0.18 - 0.27
— T EB= b1 0.17 0.20 0.23
o BTM E—MARK = C 0.13 - 0.18
— 2= 31 BOF0T0 D10F0.05 — c 0.117 | 0.127 | 0.137
(o 1| F— - D 11.95 12.00 12.05
Tl 70p E-maRK o N D1 990 | 10.00 | 10.10
I 2—7.80+£0.10 0.10£D.05 DEPTH \ E S 1195 12.00 505
- - n1 ! I I
- INDEX_#1.20:040 | = = E1 9.90 10.00 | 10.10
p PR h = e 0.40 0.50 0.60
n NN == 5 I ] H 71.09 | 1113 | 1117
11 8 o :
\_/ Z L/)( L 0.53 0.70
¥ I | | L1 1.00REF
HiiiiiHHHbHHﬁHHHH L ;‘ﬁ?ﬁ R1 0.15ReF
e : "5 U.1a
' 10050 LA o o 35 7
. an 11 17" 13
92 1 17" 13
Q) bl
a = WITH PLATING
< o 9%
= BASE METAL
SECTION A—»a
EAD FORM PART
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ERREAK
5.5 LQFP64 (7Tmm>7mm)

B 5-5 LQFP64 33 R~ (7mm>7mm)

) A COMMON DIMENSIONS
D1 A2 (UNITS OF MEASURE=MILLIMETER)
A7 SYMBOL [ MIN NOM MAX,
N A - - 1.60
L ﬁ) Al 0.05 - 0.15
BTM E-MARK ©2.500.05) g Al ig égg ;.gi é.gg
] . 2 » DEPTH 0.10£0.05 [ —1 A pn 2 2
A 1 b1 0.15 0.18 0.21
e < 0.13 - 0.18
— — cl 0.12 0.127 0.134
—Ir1 D 8.80 9.00 9.20
—r— g D1 690 | 7.00 | 7.10
E 8.80 9.00 9.20
—— E1l 6.90 7.00 7.10
—r— e 0.30 0.40 0.50
— i L 0.45 0.60 0.75
e o L T.00REF,
- L2 0.25B5C
——— a R 008 | - =
R2 0.08 - 0.20
— — g 0.20 — _
I — [1] o 3.5 7
— — 01 o} — -
L1072 EILN [N 12 13
0 J‘lzl:] b 3 03 11 12 13
00 = i,
le] BT & 0.07 --——|.I g B
L wiTH PLATING NOTES:
01 e / ALL DIMENSIONS REFER TO JEDEC STANDARD
R1 1) MS—026 BBD DO NOT INCLUDE MOLD
Rz, S FLASH OR PROTRUSIONS.
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BRI
5.6 ZZEIL A

&l 5-6 £ N

A

—
@)
)
@)

A
4
e
[
di0

A

A
=
e
>
di0

XXXXXXXX

O 1 A TR 45
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=

JEA

#E

2020/7/29

V0.6

GILSITEN

2020/11/13

V0.8

1. e 7 AR
Bl SPI ¥ M =id BN 27Mbps

2021/01/25

V0.9

2
3. 4i— SPI BEEHALN Mbps
1. 01 N32G435G8Q7 Ml 5. 3l MIE X\ HEERHEE

2021/04/15

V1.0

=

4.3 BB RO

2021/06/12

V11

4 n#-5 N32G435GBQ7

B 128 FAREA 7 B

180 PA2/PA3 COMP_INP fRAER

B hn LQFP64(7Tmmx7mm) Y 5 7 df 4 R~}
8 n LPRUN #55X f /i

B 4.3.18 & 4-19 X ADC 5IM L5
Bk 4.3.111/0 g IHEE

1524 4.3.7.1 MSI K MH

B &l 4-10

B 3-1 10/ 7N 10/45#)

© o N o g A~ w bdRF

=
°©

2022/07/11

V1.2

BEER 4-18 HEINE=FI 3

B 2-1 Er AR ThRE L

40 4.3.19 ADC = 5iEE F I

MR 3.2 51 FH s SGAERE 4PCL3, PC14 i1 PC15 5]
A BRIF LI (3MA)

B 4-42 ADC F51 tstas 18

Bk 4-16 Mk ESR CL R

F 3-1 4N NJTRST g

K 4-42 teon BEIYE 3

9. 1B 4-8 fii ] 32.768KH b Ak 1) SR
10. Hrigk 4-32. F# 4-33. £ 4-34, £ 4-35
11. 5 4-2 NRST 5| BIHIVEN IR

12, B 1E W i) & 10 T il e D e 4
13. f&1E 2.3 Z45 EXTI Ry # I 285

14. 1BIE 2.4 &7 USB fd it CPU T4 sk
15. #h70 2.10 F7 LP-SLEEP #ExUAH S fliid

A wo npoE

©® N o o

P2y
HE

Efg I
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EIREA

16. #M7E 2.10 E5 STOP2 HxX i e i 45 14

17. fB1E 2.14 35 12C = Z45ME b 3% PMBus

18. fZ1E CRC THEI Ay 1 4> AHB N i 4]

19. fBEFR 4-18 {HHFF 3 1) HSI k5 83 1 SLBRa 5 i 2

20. BUGE 4-22 SR BRI SRR B, fHCLK = 108MHz, 3 4>
S0

21. fE1E3 4-29 1 4/8mA ] GPIOX_DS.DSy[1:0]/c & {&

22. fBehk 4-37 SP1 A A B 5 28 b

23. 1B 4-7 T Veerint M KEANE/AME, MR Veersurrer

24. 1B 4-13 Hh fuse_ext IIBR/IME, RATRIN “ (Bypass #K) 7

25. BIEK 4-14 T Visel MIECKRAE, RABM “ (Bypass #i) 7

26. ZIEKE 4-5 fillE 4-6

27. Bk 4-15 RIER R

28. W& 4-7 USINiERE 2

29. 1B 4-16 g IECKAE RIS/ ME, BITERE 4, RS

30. fEuk#k 4-18 i RAH . SLBUE RIS /ME, HFrIgiERE 4, HRES

31. 1B 4-19 i tsuqs) B AUE RN KA, Toows S BY(E

32. f&ik#k 4-24 i AE

33. # 4-25 ¥Hii+85 T, PrbvERe 1, JERE2

34. 1B 4-26 i/ ME . BB RS, 1S5 R

35. B 4-27 MRER

36. fEoldk 4-28 Mk, HTIGERE 3

37. MHBRFE 4-41 ' Vers

38. HiR 4-43 FRER

39. HTIGEK 4-44 71 FE S

40. f&1EKE 4-19

41. B 4-45 ' Veersur_out R/ ME AR KA

42. 3 4-46 HHIE DAC_OUT fiz/Mi DAC_OUT fix K, & DNL.
INL A A% & SRR, B0 tserrine (17 3R AR K AE

43. B 4-47 1 loap M BAYE A RME, SR HHLANUE

44. UK 4-51 1 Avg_Slope [ /ME L SLAE R R AE

45. 1BER 4-23 1 trer HI SR/ ME

46. 1EEA 4-16
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IR
7 FH

EREARBMDARAT CRARERFEAR?) X SCRIH LR =8 s F e N RILFE ik, %
2L Rt G AR IS A E I R i, O R R R AR CRRR 25D AAE TG .
E REARE R TZ T LERB . BER BARAEAAEATER =B ] BT s 5] R EE = %
el () (REXSIZ BE.

E R AR EBER AT . ITIE, S5m0 e R SCRY IR, 2R S AT A, 516 A T 3
SR I 28 ] BB A SR ST 1) 5508 WA o
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