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LDOHL & MAHBIN B i = R L 614l 3 A0E AT32M412/416 25127 F 17 IE#IY

LDOH JE V)5 R G i o i B A 3

2.4.4 fRIhFEAER

AT32M412/416 5177 it 3 HF =P IR D FERL

o [EREA (Sleep)
EREARAEE, HACPUEIL, B AT AR I I8 R AL b/ A i e CPU .

® URIENRI (Deepsleep)
RIEIR A N o LLSEHUR RS, R (R SRAMAI A7 3 I N 2% . RIS, LDOE H g r (g i A7 s
B oxiF 1k, PLL. HICKES8h. FIHEXT ddiR i i . IE AT DU LDOE T 1E # B I D FE AR
K.
A LB AT — G B BREXINT (5 5405 ) 25 MR BEAR B0 H e, EXINTAE 5 7] L2 1644t
HGPIO 2 —. PVMIF%i . ERTCBh/MER ARSI/ B 1 sbias (CMP) fln
R

oo 202488, %15 3 299 0o
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1-7% AT32M412/416 &5 SEFM

® FEpLIEE (Standby)
FERFURE RN 0] LUK B HLRETHAE . A ERAILDORE G, RILATA A FBLDO gk I .
PLL. HICKHE &, FIHEXT @Rt oCH . ARG, SRAMM 2N ARH L, H
ERTCAF A7 & Al FL it fit H 27 A7 2R IO NS SR IR B, ARr L FR R AT LA
MAFHE R 4 F & NRST LIIAMBEAE S WDTEA . WKUPXG|JHI_E 1 —AN 6 Rk
S EKERTC ) ] B/ B N AR A WU/ ) B =2
T TEHN RHEARCEC P IECHT, ERTCX M IR 1 22 817 1o \NDT #7375 18 B UE

25  RHEIRA

A Bhi, JEIEBOOTOS| AN/ RS HAENBOOTLAL B B Al LA = Ff s S X iy —Fbr
®  NH T INAFAF it 28 5 3

o AR TR X JE 3

® JNHEESRAMIEF).

JA B NEFET (Bootloader) 7T B2 PG IX , AT LLEIFUSARTL, USART2, I2Cl,
12C2, CAN1/CANFD1, H{SPILX} AN EH L. HFCANLT/CANFDL AR &1 L R 3R A0
HEXT & 3R: 4, 6, 8, 12, 14.7456, 16, 20, 24, 25 MHz & iE. #5426t 3N
(Bootloader) XfAT32MA412/416(/)% 5 S K05 JHITC & .

£ 5. BETMEBFEF (Bootloader) BB B XA HEE

Ly ERES Xt RIS
N PA9: USART1_TX
USART1 Eoer e
PA10: USART1_RX
N PA2: USART2_TX
USART2 Eoen e
PA3: USART2_RX
N PB6: 12C1_SCL
[2C1 IS
PB7: 12C1_SDA
2co AT32M412Cx, AT32M412Kx PB10: 12C2_SCL
AT32M416Cx, AT32M416Kx PB3: 12C2_SDA
CANA AT32M412Cx, AT32M412Ex PB5: CAN1_RX
AT32M416Cx, AT32M416Ex PB13: CAN1_TX
PA4: SPI1_CS
N PA5: SPI1_SCK
SPI1 Eoen it
PA6: SPI1_MISO
PA7: SPI1_MOSI

26 SMHE

AT32M412/416 98- FH 0 A s, R 2 AMRESS A WA L ELIE, ([ AMEEh s T A R,
DA N AZ TAEfH . 6 NAT32MA12/416 R 5 7= S /MG EERTR . H PR R 5 GPIOAI
W B HEANE A, AREENEERRE, 1§38 RA.

oo 202488, %16 3t 299 0o
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AR R

AT32M412/416 &% HIEFH

R 6. SPREERR

RIFAM Hirshik Thee
MR 1. SERS 2% R [F) 25 B R 4
2. TMR3 F1 TMR4 [R5 A3 a1 i
ADC, DAC | W#fil kA5 58
TMR
DMA fEHfal R
CMP L BR B
IRTMR EXEReEIE - AR QU
USART IRTMR EXERep 3
ADC TMR FEL P 300 45 SR S 5 I 3R 0 P 3 EXT A2 80
DAC CMP ] RIGHECE AN 5 7 S 2% B RN
OoP ] R G E 0 P 5 1E i R R N
1. BN AN EIEERE SR
2. ERESMAES EXT i3 A
CMP TMR N N
3. BN EESHA
4. ERTEE CXxORAW 5 [4(E 5 kU5
V71s, VinTRV, OP ADC A B IE(E SR
W%, PVM TMR TE T 28 A A5 S A
CLKOUT, HEXT k&4, . N N
TMR AT B SRIEAE TMR11 (1) PN SR8 & S\ B T30 2 slA v
RTC if4d, LEXT, LICK

Web:www.manduic.com

2.7 B g
RO EEN G, EE N A48 MHZI 4 (HICK) 464345 (8 MHz) #i% N ERIA[FICPUIN 4,
B o T LIRS . BB 14~25 MHZ I R (HEXT) 5 248600 31 w3 40 3 R 2 2k
i, e, RGUK A s DI BIHICK, 34 v DL ICRI A L A BT . [RIRE 24P LA FH ) e ik
AN PR RS, TR ant B B E .
I b 20 B2 A T4 S5 es T T B AHB SR MIAPB (APB1, APB2, FIAPB3) % . AHB,
APB1, FIAPB2F) =% 2180 MHz. APB3[1IH Ei#i % £ 90 MHz.

2.8 HEAMAHBmHDO (GPIO)
FNGPIOS| IR AL BRI, B AL JE v LA B i GES IR AreiAdr Ehn/
THD L N R wEORE ERECRRD o B AN TG 1. 2 EGPIOS] AR S # vk
AL Z AN IE = . FT GPIO G| I #EAG K RIS fE
EFREREIT, GPIOF| R4 T fE vl UEE — M e R EDlE, DA A 5 NGPIOZ 17
o

29 HEFMmBFRUEHZE (DMA)
FOE 7T FHDMARE S & BT B S BIAEAE 2% . AME BITEAE S AN T4 25 B A B AL S . DMAIEE
55 8N IG5 ST I 58 4 1 L
DMAYEHI 28 L A L2 X (B, Ml S Bk g2 X R B, @ A AR T T 1.
FAMEEAS TR AEDMAE RAHE, R SZRER il o I AR AT, I H AR
AR H Ay 2 8] A% i (1) £ B AN 52 PR 1o
DMATR UL T F [ 4h%: SPINZS, 12C, USART, ifiER2TMR, ADC, FfIDAC.

nooM88000 FATR TR 299 5040
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1-7% AT32M412/416 &5 SEFM
2.10 SERf2% (TMR)

AT32M412/416 KA B SR 2 1N E e i g% SAER E i g fI2 AN A g 28, LRI RS0
T T 2%,

R T e A% 3R] E I 88 AN HE A E IR 2% 1 D g
R 7. ERRINBELLE

EMBAT | EMNB Zﬁi HEEEAT | FUAMRES | 4 DMA R | BIUHEEN | ma
S MR 16 fi g, i, | 1~65536 Z[H] 4 4 4
e o e | mofEeses

TMR3 1, B, | 1~65536 XA
16 {ir 4
TMR4 B e | msss i ®
I, i, | 1~65536 2 |8
i TMR9 16 {ir 2 2
= B e | miseses g
TMR10 .|, R, | 1~65536 Z[A]
16 11 ‘ H 1 1
TMR11 T T8 356 UK HIAT =2
- TMR6 . - 1~65536 2 [f] . . N
- TMR7 . : (AT R 3

2.10.1 HFERN (TMR1)

— AR A (TMRl) A ARG A 0 e 284N E A DU AHPWMAR A 88, ' A 7 ] 4 FE AL IX i
AT ANPWMA 38 FT DA 2 56 B (1038 F e s . DU/ SRS (1 Je 1 mT U T

® AR

o i

® FAEPWM GAZkal okt A=)

o K

W B 1607 bRtk E B AR AT, B S TMRYGE I 35 BAA M R 1 ThRe. B E N16AIPWMKERRE, BHRA
4-ifHIEE /] (0~100%)

TEPREE N, THEES o AR RS, , IR PWMERT 325 1k, M DB pi i iy s i sl (9 756
T B AR 2 D Re# 5 E e i B A ], AR AR ), R b e s I 2 T DU I S IR 4 )
At L0 F E I S P R B A, SR AL R B R D e

2.10.2 BRAEM® (TMR3, TMR4, 1 TMR9~11)

AT32MA412/416 ZF|F= i, WE T Z2IA5N 0] [F2P 1817 118 F i 4%
® TMR3FITMR4

TMR3AITMR4 23 T —/M16471 H aﬂbn%k@i‘.‘r/i%mﬁiﬂz%ﬁﬂ*Aleuﬁ’ﬁﬁ/\%ﬁﬁ%g XL I SR 1
B KR G0 B T SR AR AN ST B, REANEIE S o] TR . s L. PWMAT S
HAA =

EATE R e B EE T RE S goE AR SR AR, $RALFED s AR TR . 7RI K
T, THHER T DRSS . AT —ArdEE I 2R A RE F T AL PWMET H o RS 2 B 28 58 A [FIDMA
TERHLA o 1K g I 2R RE S A FIE R4 iD 25 15 5, tHEEAL 1 234 ok H & /RAL KA
.

oo 202488, %18 3t 299 0o
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AR AT32M412/416 R%| BIEF M

TMR3ATMRAZAMESEH AN VEFRIIRE, FC R R B i 248 1 785 L 21 3 18 Lk A 5 i 2% 7]
Wik, DAY KHEMLN A R i .
® TMR9, TMR10, MTMR11
X =N e 2% B 1647 B BN Z8as 8 s gl B Es A L6 AL T AT A . TMROEAG 2N ST i
TEA2ANEAMATE, TMRIOMTMRILEA 1N 7 )il i A A BhdE . & EIE A ]
TR NS IR A Le e, PWMER AL AR o X s B 2 Tl i e I S BE R Th e B 5] A,
PRALFED R E AR EE DI RE . RS, TR T DRSS . X UL I 33 O [ DMATE =K
A L o
2.10.3 EAEK 2 (TMR6 f1 TMR7)
K24 e I A EEE TP AL DACHURAE 5, ] Y i ) 16467 I o H 23S
2.10.4 RGHE e (SysTick)

XA ER &2 T TSR E RS, W ANl s R 28 . B LU N TR
® 2471k R TS
o
o
o

H s B InEh e
2t NORE, FEAE—NET B R S
AT g AL B (HCLKE{HCLK/8)

2.11 FHi1# (WDT)

BT AN 1207 F s v B8 Al — N8 I T A2 BT 2H i, "6 P B 8yt e R 3 PR 5 B
(LICK) #24t; [KOAIXANE B, T F 080, Frble vl sir TIREIR AR R . B n] DA 4 i
I FAE K BRI BN RS, BEN— B B e a8 AN AR At 2, @i H P &
GEEE TR E R IMES B AT, 118 o PLR 4

2.12 HAXEIITH (WWDT)

W OB TR NA —ADTALRSE R Eds, I LB A g7, W IFCaRE T TR A
HHRN ARG ERENBINE), BARMHE P WIhEe; SRR, T AR
4,

2.13 WERAISLRTETSY (ERTC) MHEMAtHZFHFSE (BPR)

F vl it P 4

® ISRAUSIRTET P (ERTC)

® 20 32fi bt i E fE 3 (BPR)

BESR A SEI Bh (ERTC) 2 — ML FIBCDE I 85/ 58% . B X FF R oI ThEE:
o HBLEAM. 4. /AR (128024 M0 « EHJL. H. H. 4, #%:UCNBCD (g1
¥ .

SRt A S A A

H SR H R B N28. 29 (JH4) . 30, iB&31K.

A G A ) b R T e R P ) S04 v b7 LA AR B R R AR AT ASE s B 114

A ATI A IE1332767MERTCH ikt e X W HTHERTCS E i 4RI .
B B AL ppm) o Hse,  DAAMEE A T SR R AN 12 o

oo 202488, %19 3 299 0o
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1-7% AT32M412/416 &5 SEFM

® BB 51 A T RAE RO UE RS . A I B LR AR, MCUTT AR HEER e A LS 3G
FiE o

® B E AT AR H AR . BRI RETT di (R B5 1 I B AR, s R Al . 4
A0 I ()RR AR I, MCU AT AR BRI S A LS e i

® IR : I SRS O S R (508460 Hz) Kb H I RS L .

P ) b 27 A4 T TR 58 AN T8 A B 8%, AT SpSBR ie  BE DA L Wl B DA A ol ) SR P v b

B T 0 AT i RE N 1607 T g A 2t ) B B BRI T Bd, TN 120 ps A AERR 36/ H 5]

WA IVE 4% . e 32 W A S B E AT g AR I W Bl AD . ADL rdh. NI LAY

Ty At HI T 1R) BEAE R B, BRIARINC B O AA32.768 KHZ I Bt A= il LR F) IS T L

b A4 (BPR) A32fL 2 f7d, HTAA#80F I - N A #dE . Al it i A 88 A 1

ARG RN RAL, WASERIE AR R BRI E A7

2.14 #EfgEO

2.14.1 BATAMEED (SPD

24N 40JENLFPSPIHE T, FIE B E R T HEAT A X TR XL RS o Tilo s v] 7= A 2 Fh 3 A5
WA, WG E A BALERI6AL . AT ICRC M SCHFHEARISD R . MMCHEZ . MISDHCHE
o A HISPIZ AR AT LLE FIDMARRLE .

SPUE LTI B TR TAE, T A B £
2.14.2 AEEREHED (128)

25 SPIE HARAEIPSH: O Al DL TAE T R M. 3% 2/ 1 1] AT B 9161241327 23 H L fr1 A
B B TE TAE, YRR R NS kHz192 kHz, AT — AN PSE: O S N B, S ER
AT DL DL 25615 AR . BT 12SY 0] 4 DMATS 1 25

2.14.3 BARBDIRPWREE (USART)

AT32M412/416 2|2, WE T2 EHFED IR PR 2 (USART1IRIUSART2) .

X2 PMUSARTHE D 7B iB M5 . CHFIrDA SIR ENDECAE Zm it . 2 b Fi 3@ s R, Bk X
TaEER. FILINE/IIRE . FrA D EAEAHICTSHRTSE 5 . RSA8SIKSNFRE(E 5
Z1SO7816 1) e -RAAISPLE S B 1 #RAT DL I DMAERAE H AT L & N TX/RX 5 i
#e.

USART1MIUSART 2id {5 # 35 1] ik 11. 25 K /175

2.14.4 WEPERRBEEL (12C)

2N PCERE RN, Bl TAET 2 F B MR el TsCRbrERi (standard mode, #1100
kHz) . R (fast mode, #1400 kHz)  Fiifsmbigfiz, (fast mode plus, #fEl
MHz) , #7>GPIOSZ i i FLift R A BE 1120 mA.

12CHz M SR 7AL B0, Tk, 747 WBERT SCHRE ML G-k . N B T REAFCRC R AL 2850 2%
EATAT UE H DMARAE I 3 RFSMBuUS 4. 2k 2.0k /PMBUS s £k

oo 202488, %203 299 0o
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A R[ - R AT32M412/416 &% BEFM

2.14.5 15|23 XIBM4 (CAN)

IMNCANFE D FEAE M VORTE2.0AF12.0B (F3)) , HEREELIKA/FS; AT32M416%140 7 FECAN
FDUMEIEL.0. & n] DARWRUR IR LA bR AT (bR AEMTFI 206 AR IR AT I e t,  BA AN RIR G
8 (CAERIEZME . — N BRREIR IR M) — MO L B & ds, A6l
GuiR O IR . CANFE I E8 /0 Bl 1408 & ST, % FHGRAF AN A AR A s L =22
PR T, ARYECAN PRSI YE R By B 2K, CANEII B 020K H FHHEXT di R A i Sk
FT = A I PLLI 4

2.14.6 L4k (IRTMR)

2.15

2.16

Web:www.manduic.com

AT32M412/416 88 -3 4L T 40 4 R i 88 o 3 T'TMR10. USART1. B{USART25TMRLLIH][#] PN &6i%
B, TMR1LH T4 4%, TMR10. USART1. B{USART2IEME L ENE(ES . LGS
SEPBOE{PAL3 AT H .

NAERASNEEES, YBAUEMHETMRL0EE LA TMRILIEE 1 LAE OER BT . B brdE L ot
ok i A S A R I g R A S I g A LR RGBT SR A

B TELKH (CRC) HEH#T

CRC (M ICARESED THERITH A —DREE R 2 AR, W32 HE 77— 1 CRC
. FEARZ N, T CRCIFHAR Y T 58 UE A A& H e i Y — 2odk

12 MRS F##2% (ADC)

AT32M412/416 517 i N B 2 1247 AL A 7354 %: (ADC) , R A LU T Dhe:
® HFE12f7. 10f7. 8fi. BREMIEER, H HRAETAE

2.5 MSPSHI127 53 3 fie im e ¥ %2, ] 3a et FARAEG 20 2 SR 00 T e e )

Hit Zik18 M B IE

PEEE . NIRIREAE R (Vis) « WS EHIE (Vintry) « FUNSECRE (OP1~4) 1)
P

A ST R B T TE SR A N [E]

e MBS 1 5 A B A A

232565 I KA, R E A6 AL R

FeemlE LR 7 B 30

— IR R B A R

— AR T B Al R B (P E N A SR EUGPIOI N F ) 3 B8 @ B e F4 | 5 4
® LA

— ADCHI B iANIRIE, thA— R 58I 55 5

— PR SR A VR S A I o 34 5 (1R I AT — VR

— R SR A

— o ERE

FLMAL N ADC 2 [1] ] i A5S A sy 7% A58 A 40 1 42 ol

FL R I D RE SV R RS e I L — 2% . 2 B Ek T e I, MR (S S TR 1 )

B, Re A b iy
® G ADCHT] LU I DMA#:AE

oo 202488, %213 299 0o
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A R[ - R AT32M412/416 &% BEFM
2.16.1 BEEREZ (Vrs)

TR AR R A P2 A — N BE IR e AR H Vs W AR RS AE N S4B FIADC L IN16 )% N\ B iE
b, A IS B H A e B B B
BT LEARE, BRSSP RS IRIC T S, DRI P 30 0 A ks 2 3 S A U IR P AR A i S
ARG AT IR RN o SR 575 B OSBRI S5 F AP IR P AR TR B8 5B 4 o

2.16.2 NS EHE (Vintry)

WS ZHE (Vintry) NADCHME T —AMaE 1.2 VEEERH . Vintrv N BFIEREFIADCL IN17%
NIHEIE .

2.16.3 BEBRE (OP) WEBHH

B (OP) YA FR i 5 ADC Y A4 Nl TLI%, XIS OP KAt 51 I T LAEGPIOE R
RIDfRefE A

2.17 6 MBI FIEREES (DAC)

261 DACH] DL T4 2B (5 5 BONES B i R k. EZEThRE i E HELE: (CMP) Al
BHEBOREE (OP) {E WM gFE IS H LR, Wrlmt 28I . s 2 AN 51 o th 22
M KB U

DACHA Nk IIfE:

® [ DACH: . &AM thiliE
® R

o [ EHTIRE
[ J

[ ]

[ ]

XUDACHH T BY, [7] i 4% 460
- DACHSH] {5 I DMAT g
AR fi A AT e ¥
NS5 R NVopaBk Vintry AT RIG L E
AT32M412/416 Z 517 it HH A H i )k DACH: e 1¥1 5 N\« DACIETE ] DL EH i I 25 1) B 37 ke
BEH A AR AT 2 R [ DMAIEIE .
2.18 HEHEE (CMP)

AT32M412/416 R A7 fh N B2 B LR 88 (CMP) , HARTRIEMISHHIE (NEFEANE) .
IRV B, FIRT I AR, AV B DD R DR TR A

ZHEHET LT Z—:

® /MEGPIO

® [IEDACHH

® OP1~3%i i 5CMPH 4 N3 H 5 f#

Eb A 2% AT IR BEHRAS QM e, P2 A= b Ib, 0 Al 4 HE ) 28 5 i R R 42

oo 202488, %25 299 0o
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AR[-R AT32M412/416 R BURFM
2.19 BEBOKE (OP)

AT32M412/416 517 i A B AN EIFUZ FHORES (OP) |, B 7l ibAE A3 RIEEERIMT a1,
ATC B A S 1) L P B A OP HLAT F S BRBE 8 BT R0 2R BOR 28 (PGA) Thig. W% A P & 87
TR TR B A R H EADC,  BON A 2 51

18 FBOREE FAT DL R
® 8.5 MHzi %
[ J
[ ]

TFE iR 25 LR T RGHE, M A R HE R RT3 mv
KRN e
® PGAYFFERMIYEE2, 4, 8, 16, 32, i64fs, LI EE-1, -3, -7, -15, K-63f%
T /S F UK A HT T UBTCHATIENE R i iR 25T 508 Y 7 T A o B

2.20 BITLIER (SWD) MET&EE (SWO) #[O

N EARMPHISWDHE: [, X e — M HAT LA 1, ] LS R AT A ik i L3 8 H AR, It
H bR Re sk it SR HESWODhREAE i ialet S A0 BRER AL o

oo 202488, B3R 299 0o
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AT32M412/416 &% HIEFH

b »
3 5 iIThee e X
B 1. AT32M412/416 2% LQFP48 5| 4 fi
o
|_
. S
38 @
2> ~— 0o <
APDO NN OOST M~ —
o MO ULOMOMOMMM<C <
>S>o0o0o0onoooonn
(I I i rrrtr
OMNOLUOOTOANT OO 0N
TSI FTTTONO®
PF8 [ 1 361 PF7
PC13 [ 2 35/ PF6
PC14 [| 3 341 PA13
PC15 [ 4 330 PA12
PFO [ 5 320 PA11
PF1 C 6 313 PA10
NRST/PF2 [ 7 LQOFP48 300 PA9
PF9 [] 8 291 PAS8
PF10 C 9 281 PB15
PAO /10 271 PB14
PA1 11 260 PB13
PA2 112 2501 PB12
N <TLO ONODOO QAN M
T —r—r—r—  — QAN ANANAN AN
oo
2 I2eRRENS YD
n.n.n.n.n.n.n.o.gg&&
&l 2. AT32M412/416 &% LQFP32 5|44
o
o
50O
2 m
>\ Te]
HOOMN © LT M
soOMMOMNMMM <
>Saoaoonoonn
CLrI i i ririrtrd
ANT— OO0, O
MO MM ANNANANN
Vop/Vopa ] 1 241 PA14
PFO ] 2 2311 PA13
PF1 O 3 221 PA12
NRST/PF2 [ 4 21 PA11
PF9 [ 5 LQFP32 20 PA10
PAO | 6 193 PA9
PA1 C 7 181 PAS8
PA2 (] 8 172 PB10
PL-NRIRLC
LT LT LT O o) o o
N T ONO ™A
G G G g a2 a2 01
(A o I o M o M s M A W T o
nooM88000 B4R TR 299 5040
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AT32M412/416 &% HIEFH

& 3. AT32M412/416 %% QFN32 5| {44

o
|_
o
@)
s
— o
Or—~NOUOTM—
LN M<
oooooOoan
HERERERER RN
ANT— OO0 OL
DO OMANNNNON
VoolVopa 1 247 PA14
PFO 1 2 . 230 PA13
PF1 1 3 | 220 PA12
NRST/PF2 [ 4 | QFN32 210 PA11
PF9 [1 5 | - 201 PA10
PAO 1 6 1901 PA9
PA1 17 33 | 180 PA8
PA2 j/g/doFNm¢m©17E PB10
minEninEninlnln
. NSO~ O — AN
7 LI <CODOm
Vss/Vssa (o o M o M o M a M I T

& 4. AT32M412/416 2% TSSOP24 5| |4+ 4

Voo/Vopal | 1 24 [1Vss/Vssa
PFO| 2 2371 PB8/BOOTO
PE1C] 3 22/1PB7

NRST/PF20| 4 211PB6
PAOC 5 20/ 1PB5
PA1C 6 19 PB4
pa2| 7 19S0P24 4ol a5 pB3
PA3C | 8 171 PA14
PA4L| 9 161 PA13
PA5C10 151 PA10 (PA12)
PA6C 111 14/1PA9 (PA11)
PB1_PBO_PA7 112 131PA8_PB13. PB14_PB15

DDDD%4EDD
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AT32M412/416 &% HIEFH

TRAATI2MAL2/416 R 5| 51 HIE L, "-"Ranx N2 S BE %5 .
FIEE, E&%l‘ﬂ%nﬁ&ﬁ@%lHﬂlﬂ““—%%ﬁi%lﬂiﬂ%*ﬁlﬂ BB B A
17 J5 B GPIOERER I A . 5] I H 2 id

AR AT s BRI R A DI RE -

% 8. AT32M412/416 R B| I X

BRARLE 51 BAIAL T T 95 5 PRy

KU‘UT’EﬁﬁHI‘EﬁD’E

I GPIOX_MUXXZF 74t B ThRE, B InThae &

3 T
< R
N N (Ql) g glﬂﬁ]g%’ % ﬁ& I ki (3) 4 b
%) (O 2N it e O
l—
B Y PF8 Vo | FT : :
RTC OUT1/
N @ _
2 PC13 /0 | FT | TMR1_BRK/TMR1_CH1C/TMR1_CHA4C TAMP_1/WKUP2
- - - PC14® /0| TC TMR1_BRK2 LEXT_IN
- - - 4 PC15® /0| TC TMR9_BRK LEXT_OUT
TMR1_CH1/TMR11_CH1/12C1_SDA/
212|215 PFO o | FT SPI2_CS /1252 WS/ HEXT_IN
USART1_RX/TMR1_CH3C
TMR1_CH2C / TMR9_CH1C /12C1_SCL /
313136 PF1 VO | FT | ""Spin_sCK /1252 CK / USARTL TX HEXT_OUT
g N
a | alal|7 NR’?(I)/)PFZ Vo | Tc CLKOUT PO Rt
T 2
- 5 5 8 PF9 1/10 |FTa TMR4_CH1/TMR9_CH1 ADC1 _IN23
- - - 9 PF10 1/10 |FTa TMR4_CH2 / TMR9_CH2 ADC1_IN24
TMR1_EXT/TMR9_CH2C/I12C2_SCL/ ADC12_INO/
5 6|6 |10 PAO /0 |FTa SPI2_SCK /1252 CK / CMP1_INP2 / CMP1_INMS6 /
USART2_CTS/USART2_RX/CMP1_OUT TAMP_2 / WKUP1
ERTC _REFIN/TMR9 _CH1C/I12C2_SDA/ ADC2 IN1/
6 7 7 11 PA1 /10 |FTa SPI1_SCK/12S1_CK/ CMP1_INP1/CMP1_INMO /
[2C1_SMBA /USART2_RTS_DE OP1_INPO/ OP3_INP2
ADC12_IN2/
7 8 8 12 PA2 /10 |FTa JS'\TIA\%?FZC?])-(//%FAI&EMSXS} /CII%/ISPJ-Z_%I?J{I' CMP1_INM7 / CMP2_INP2 /
- - — CMP2_INM6 / OP1_OUT
TMR9_CH2 / SPI2_MISO / ADC2_IN3/ CMP2_INP1/
8191913 PA3 VO IFTal 1555 MCK 7USART2_RX / CANL TX OP1_INP1/OP1_INMO
TMR3_CH2 /I12C1_SCL/
9 10 | 10 | 14 PA4 /10 |FTa SPI1_CS/12S1_WS/ éhtjlgizl_l\lll?\lﬂtl/%Al\fl:SZ_olkljl\-l;li
SPI2_CS/12S2_ WS/ USART2_CK — -
ADC2_IN5/DAC2_OuUT/
10 11 | 11 | 15 PA5 /10 |FTa TMR10_CH1C/SPI1_SCK/I12S1_CK CMP1_INPO/CMP1_INM5/
CMP2_INM5 / OP2_INMO
TMR1 BRK/TMR3 _CH1/TMR10 CH1/
11 12 | 12 | 16 PA6 /10 |FTa SPI1_MISO /12S1_MCK/ ADClZ_l(I;ISZ/ %'\(IE_Z—INM7 !
12S2_MCK /CMP1_OUT -
TMR1 CH1C/TMR3_CH2/TMR11 CH1/
120)| 13 | 13 | 17 PA7 /0 |FTa SPI1_MOSI/12S1_SD/ Aggi—m;é ?glgzz—llmgg /
[2C2_SCL / CMP2_OUT - -
TMR1_CH2C / TMR3_CH3/
1260)| 14 | 14 | 18 PBO /0 |FTa SPI1_MISO /12S1_MCK / op2 ﬁ\IDPCZZ/—gNP%/ INPO
USART2_RX / CMP1_OUT — —
D D S S ‘ﬁ‘ [ ] [ ]
noo3%88000 26 TR 2:99, 5040
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3k e
3 oo | smax | B|E
N R g TaeG) HnThee
7] LL o o pu— o
w |l o |5 ™o
l_
TMR1_CH3C/ TMR3_CH4 / ADC12_IN9 /
1201 15 | 15 | 19 PB1 I/0 |FTa SPI1_MOSI/12S1_SD/ CMP1_INP3/CMP1_INM1/
SPI2_SCK/12S2_CK /USART2_CK OP3_0OuUT
TMR3_EXT /12C1_SMBA /
- 16 | 16 | 20 PB2 /0 |FTa SPI2_MISO / 1252_MCK ADC2_IN10/ OP3_INMO
TMR1_BRK/12C2_SCL/
- 17 | 17 | 21 PB10 /0 |FTa SPI2_SCK 7 12S2_CK / CMP1_OUT OP3_INM1/ OP4_INMO
TMR10_BRK/12C2_SDA/
- - - 22 PB11 /0 |FTa SPI2_MOSI712S2_SD / CMP2_OUT ADC12_IN11/OP4_INP2
- - - 23 PF12 I/0 |FTa - ADC1_IN26
-l - - |24 PF13 o | FT - -
TMR1_BRK/TMR9_BRK/
- - - 25 PB12 1/10 |FTa I2C2_SMBA /SPI2_CS /12S2_WS/ ADC12_IN12 / OP4_OUT
CAN1_RX/TMR9_CH2C
CLKOUT / TMR1_CH1C/
130 - | - | 26 PB13 /0 |FTa TMR9_CH1C /12C2_SCL / OP3_INP1/OP4_INPO
SPI2_SCK /12S2_CK / CAN1_TX
TMR1_CH2C/TMR9 _CH1/
(6) - - — _
13 27 PB14 1/10 |FTa 12C2_SDA/ SPI2_MISO /12S2_MCK ADC12_IN14 / OP2_INP1
ERTC_REFIN/TMR1_CH3C/
13@ | - - 28 PB15 /0 |FTa TMR9_CH1C/ ADC1_IN15/WKUP7
SPI2_MOSI /12S2_SD / TMR9_CH2
CLKOUT/TMR1_CH1/TMR4_EXT/
13| 18 | 18 | 29 PAS8 /10 | FT 12C1_SDA/12S2_MCK /12C2_SCL / -
USART1_CK/USART2_TX
CLKOUT/TMR1_CH2 / TMR9_BRK/
14 | 19 | 19 | 30 PA9 /10| FT 12C1_SCL / SPI2_SCK /12S2_CK/ -
[2C2_SMBA / USART1_TX
ERTC_REFIN/TMR1_CH3/
TMR11_BRK/I12C1_SDA/
15| 20 | 20 | 31 PA10 /10| FT SPI2_MISO /1252 MCK / -
[2C1_SMBA /USART1 RX
TMR1 CH4/TMR4 _CH1/12C2_SCL/
SPI2_MOSI/12S2_SD/12C1_SMBA/
1401 21 | 21 | 32 PA11 110 | FTf USART1 CTS/USART2 TX/ -
CAN1_RX/TMR1_CHiC/
TMR1_BRK2/CMP1_OUT
TMR1_EXT/TMR4_CH2/TMR10_CH1/
12C2_SDA / SPI2_MISO /1252 _MCK /
@ _ _ _ )
15 22| 22| 33 PA12 Vo | FTf USART1_RTS_DE /USART2_RX/
CAN1_TX/TMR1_CH2C/CMP2_OUT
PA13 PA13/IR_OUT/TMR4_CH3/
16 | 23 | 23 | 34 (SWDIO)® /10 | FT TMR10_CH1C/12C1 _SDA/ -
SPI2_MISO /12S52_MCK /12C1_SCL
- - - 35 PF6 /10 | FT 12C2_SCL -
- - - 36 PF7 /10| FT 12C2_SDA -
PA14 PA14 / TMR1 _BRK/I2C1_SMBA/
17 | 24 | 24 | 37 (SWCLK)® /10 | FT SPI2_MOSI /12S52_SD / -
12C1_SDA/USART2_TX

DDDD%4EDD
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T T
. 5|2
%) (O 2N it e O
'—
TMRL_BRK / [2C1_SCL /
SPIL_CS/12S1 WS/
® _ _ )
180 25 | 25 | 38 PA15 uo | FT SpizCa /1292 W
USARTL TX/ USART2_RX
PB3/TMR1_CH2/ TMR3_CH3/
TMR4_EXT / 12C2_SDA /
PB3 SPI1_SCK /12S1_CK /
© _ _ )
1871 26 | 26 | 39 swoy |VO|FT SPI2_SCK / 12S2_CK /
USART1_RTS_DE / USART2_TX /
TMR3_EXT
TMR1_CH4C / TMR3_CH1 /
TMRIL_BRK /12C2_SDA/
SPIL_MISO / 12S1_MCK /
19 | 27| 27 | 40 PB4 Vo | FT SPI2_MISO / 1252_MCK / )
USARTL_CTS / USART2_RX /
TMR10_CH1
TMR3_CH2 / TMR10_BRK / 12C1_SMBA /
SPIL_MOSI 71251 _SD/
20 | 28 | 28 | 41 PB5 Vo | FT SPI2_MOSI /1252_SD / WKUP6
USARTL_CK / USART2_CK /
CANL RX/TMR11 CH1/CMP2_OUT
TMR1_CH3C / TMR4_CH1 /
TMR10_CH1C /12C1_SCL /
21129129 42 PB6 VO FT | 1251 MCK7 SPI2_CS /1252 WS/ -
USARTL TX/ CANL_TX
TMRL_CH1C / TMR4_CH2 /
TMR1L_CH1C /12C1_SDA/
22 130 | 30 43 PB7 VO | FT | Spi2 MOSI712S2_SD / USARTL_RX / -
CAN1_STB/TMR3_CH4
)
- 31| - | aa | BOOTOPRII® 16l 1c - R e
(PF11)
9 gy
23 | - |31 | . | BOOTOPBED |05 1c - AR B0
(PB8)
TMR1_CH2C / TMR4_CH3 /
TMRIO0_CH1/12C1_SCL /
S 32| - |45 PB8(0) IO | FTf SPI2_SCK/ 1252 _CK / :
USARTL_TX / CANL_RX /
TMRL_BRK / TMR9_BRK / CMP1_OUT
IR_OUT / TMR1_CH3C / TMR4_CH4 /
TMR11_CH1/I2C1_SDA7
o R N PBY VOIFTH  Spip cs /1252 WS /12C2_SDA/ -
CANL_TX7CMP2_OUT
24 | - | 32| 47 Vss/Vssa - Bt | B
11| 1|48 Voo/Voba - B lls R IR
- 33 - - | EPAD - Vss/Vssa | S - Hrrdh 1 B

(1) 1=%A, O= %, S= i,

)
®)
(4)

HZ7% Tk i e A A X I BP R A7 4% R AH DG 5575

DDDD%4EDD

Web:www.manduic.com

#2287

TC = AT, FT= —fk5 VA FAZ, FTa= il haes VIFAR, FTf=5 VAEFA 120 mARRE
SR ER T ATk AL S . /T —GPIO BB EVENTOUT B .
PC13, PC14, FIPCA55| JIE it ik X858 — R Bt ab F R ThBRRAE T, ZGRIMESE AL, Xk 5] B IR 25 H f it At e
XA AR h] (REFHABRAR W EEMARGTEND) . KT UFEHXLEGPIO AN ARG B, HSEAT32M412/416 %

Té@l 0%9&-5940
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A= AT32M412/416 25 BIBFM

(5) NRST/PF25| ifE L E A1 /5 BRYCINRSTIIRE, SIBVIRA AN L6, S Hi B IhEAAPF2, HEENA S
fk.

(6) eIl KA T RE 4L i B IR HE BN RE 77, XL 5| TR S NN ZAMERFT AR B — 5 W E . AR B F R %
BUB R IR BT, RN EM A R EE N L LR RS R L .

(7) LFPALL/PAL12 K H G HIhReE i A B i R IR PAS/PALO L H &2 H Dkt

(8) HfifE, PA13/PA14/PB35| kL & J9 5 FHTh 2 SWDIO/SWCLK/SWO, i SWDIO/SWOF| J ) i 5 _t 47 Fi BHFISWCLK

5 BV P8R B L BRI T JEIR S
(9) PF118PB85BOOTOThReE T, Rl A i A e O 75 b B TR ra BH 2, BHAES.3 kQE LA T »
(10) PB8F & B UG Bk A v $0 47 #1A), A& TP )8 FHIHFHZ200 vs, ZJERIERIMVIRE.

oo 202488, %293 299 0o
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4 B SR
4.1  WRFKAHF
4.1.1 BPRBERBE

A S/ NN R AE SR IS A AR, AR RARE T 5 B BB OB SR &Vl Beih
AEL T 24, DHAPIME £ 3 iHE% (mean £ 30) 7931108, AareE /=4 Fdk AT,

4.1.2 BAIEE

R S HEFTa= 25 °CHIVpp=3.3 V.
4.1.3 HAIEHLR

SR I BAH TR R &I

4.1.4 HHFR

SRRV ES
Backup circuitry
(LEXT, ERTC, Wake-up logic,
BPR registers)
ouT
5
b=
[ S 10
7>, Logic
IN g
Kernel logic
(CPU,
Digital
& Memories)
VDD
L |
Voo/Viopa r—‘
LDO -
L
4.7 uF 100 nF
F}
— Vss/Vssa L
ADC, DAC,
CMP, OP,
> HICK, PLL,

oo 202488, %30 3 299 0o
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42 HXRBEKE

421 #HeE

INEASAF EIEAT WR A [ mo RBUE ] PR (&9, £10, A1) H4aE, o

AExFEL

SR ONEIAIAR . X B R H BE AR IR BAT, A RRAE BRI R 81 ITh REVEBRAE TC IR
SR TARE S OB R T 2R g A ] FEVE

x9. BERME
iy HiR BR/AME RAME XA
Vbp-Vss AMBEMLEEE (B VopfIVopa) -0.3 4.0
Vin FETCHI I L N\ L Vss-0.3 4.0 Y
fEFT, FTa, FIFTS] RSN R Vss-0.3 6.0
IAVoox| | R[] B i 2 50 N
[Vssx-Vss| | AN FIEHh 5] A 18] ) L 22 50
£ 10. HFRRE
fiine) Epa RKE X0
Ivop 283 Voo IR ZR 1 S IR RN FRLIRD 100
lvss 2t Vs 22 IFE F g Gt HE FLIRDD 100 oA
o 1F R GPIOANZ ] 5] JA1_E 1) % e i 25
1E R GPIOANZ i 5] JA_E )%tz B -25
£ 1. BERE
fiine) Epa HfE X0
Tste i A7 U P i -60 ~ +150 o
T RO A i 125
noodf8¥38o00 ER A2 5040

Web:www.manduic.com
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4.2.2 HWSEURME

EF=ANARFEFIR (HBM, CDM, FILU) , Af F4S @ B 5 E, e kA7 s B st DLk 2
B H SR T T P R
BE R (ESD)

B EE R B I B A AR BT A 51 B . IR AN AT A JS-001-2023/3S-002-2022 5 i

AT32M412/416 &% HIEFH

£ 12. BHEBABE
#e ZH %M ey} mRAME | B
Vespmem) | i HICHL L CAARBRD) Ta=+25°C, ££JS-001-2023 3A +6000 v
Vespcom) | iFHISHLHLE (FRHARAD) | Ta=+25°C, £4JS-002-2022 1] +2000

B4 (Static latch-up)

T ATRRBIPERE, T EEAERER, LT A JESDT8FAURHL B K BURYE ) T4 A5 KR B
RIS, SRR BRA B
o (ERMIA. HL AT HGPIOB| I LIEA B

R 13. #BSERBE

iae) ¥ & HAIZEE
LU S R Bl Ta=+105°C, fF&JESD78F [1I25A (2200 mA)
noodf8¥38o00 Ba2n A2 5040
Web:www.manduic.com
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43
4.3.1 BRAIIEZME
R14. BHITIEFM
7S S %4 BME | BXE | 84
1.3V 0 180
fHeLk N AHBE B A % LDOHJE MHz
1.2V 0 150
froik1z | N EFAPBA /21§ 4R 0 fHeLk MHz
froks | PIBSAPB3I £ AT R 0 90 MHz
Vop IR TR 24 3.6 \Y
Vbba R YR T A B W35 Voo A [A] FBL 6L Vbb \Y
LQFP48 (7 x 7 mm) - 229
LQFP32 (7 x 7 mm) - 225
Po IR FERG: Ta=105°C mw
QFN32 (4 x 4 mm) - 326
TSSOP24 (7.8 x 4.4 mm) - 229
Ta R IR -40 105 °C
4.3.2 bR BB TAE &M
# 15. LA B TERAF
] E 20 %M B/ME | BKE | B
Vpp L AH# 2 0 ) us/vV
tvop
Voo T B2 20 o us/v
4.3.3 WNEEAABEFEREEAYRE
* 16. N E S AR H RS A ()
7S ¥ R/ME | HLEME | XA BAr
VPoOR FHEARE 1.73 2.06 2.4 v
A IS R S AL B 1.62@ | 1.88 2.16 V
VLVRhyst LVRIR i 180 mV
E AL FFS: Rl : Voo T Veor H 35 821 (B i TrsTrEMPO G
TRESTTEMPO o 890 us
CPUtHiaAT
(1) BHZEATHEAEE, AEAEFIER.
(2) 7= b BRI B e RIE 2 BN BB VLR
noo ¥ 3B000 LS THEE299) 5040
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B 6. ErmEAAKEEZAHEER

DDDD%4EDD

Vop
A
POR \
A
VLVRhyst
LVR
> TRESTTEMPO
»
Reset
R 7. IR R Bt
5 S %1 w/ME | HRUE | BKME | BA
X LETHE 2.19 2.28 2.37 Y
Vpvm1 PVMERE1 (PVMSEL[2:0] = 001) -
TR 2.09 2.18 2.27 \Y;
X EFtE 2.28 2.38 2.48 Y
Vevmz PVMRE2 (PVMSEL[2:0] = 010) -
TR 2.18 2.28 2.38 \Y;
) BTt 2.38 2.48 2.58 Y
Vevms PVMEE{E3 (PVMSEL[2:0] = 011) -
TR 2.28 2.38 2.48 \%
) bt 247 2.58 2.69 Y
VPvma PVMHE4 (PVMSEL[2:0] = 100) -
TR 2.37 2.48 2.59 \%
) bt 2.57 2.68 2.79 Y
Vpvms PVMEE{E5 (PVMSEL[2:0] = 101) -
TR 2.47 2.58 2.69 \%
X Etu) 2.66 2.78 2.9 Y%
Vpyme PVM#{E6 (PVMSEL[2:0] = 110) -
T REIEO 2.56 2.68 2.8 V
X ETHE 2.76 2.88 3 v
Vpym7 PVMBEE{E7 (PVMSEL[2:0] = 111) -
TR 2.66 2.78 2.9 \Y
Vavs p(M | PVMIR i - - 100 - mvV
looevmM | PVMEE IR TE AE - - 20 30 uA
(1) BZGAITMBRH, AEEFH IR,
% 34 ﬁ Té’fil 0-21'99%-5940
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4.3.4 FriEdsiE

R 18. WSRO

Cins) SN HRUE BAE B

Trroc | SR [H] 60 65 us

terase | B XA BRI [A] 6.6 8 ms
tve | EHERRIIA] 8.2 10 ms

(1) HRTHRIE, AFEALF .

R 19. NS or B RAF IR

&5 e 211 *AF B/ME BRIE BRE L:=X (74
Neno | FHdr (BERED Ta=-40~105°C 100 - - Tk
tRer | HUBARAFHERR Ta=105°C 10 - - 4

(1) HRTHRIE, AFEALF .

4.3.5 HLEERRME

A2 Z M S AN R 2 E Tabs, BERG ISR, AP I, XESUCNPR B T

YRS AR AL . GPIOSI I gk P b IBFICE . TAEMR . GPIOIMEIFE AR, DI HAT
AR SE
SR ER K B IRH 6

(DERUHIE 2 O Y S C

DDDD%4EDD

Web:www.manduic.com

FT A IGPIO 5] IHI#R AL F AR =

INAEAEAE 8% 17 o) B TR B faoLx FRIAT R 3 (0 ~ 32 MHzIN ORI, 33 ~ 64 MHzI 1
SefBJE A, 65 ~ 96 MHzI 2545 JE 1, 97 ~ 128 MHzI N3ME545 & 1, 129 ~ 160 MHzHhf
AN E B, 160 MHzI 554 E 3D .

¥4 I RETT A o

fecik1 = fieks, freike = fheiks fabceik = freik2/8o

MR AER S ARTE, BURUE B AE Voo = 3.3 VHITA = 25 °CIHINRAG F), 5 KB 27 Vop = 3.6 VIt
531,

F3IBM TR, 299 5040
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R 20. BATHRA T RS I 7R

BRIE
e E 24 %1% freLk LDOHL & A A . AL
EREFT A MG | REAFTA S
180 MHz 1.3V 46.6 25.4
168 MHz 1.3V 43.6 23.8
150 MHz 12V 36.2 19.8
120 MHz 12V 29.7 16.5
108 MHz 12V 26.8 15.0
72 MHz 1.2V 18.3 10.3
o 64 MHz 1.2V 16.4 9.32
R A AR
48 MHz 1.2V 12.9 7.60 mA
(HEXT) @@
36 MHz 1.2V 9.99 5.98
24 MHz 1.2V 7.36 4.69
16 MHz 1.2V 5.30 3.51
8 MHz 12V 2.93 2.02
4 MHz 1.2V 2.04 1.57
2 MHz 12V 1.59 1.35
| IBATHI 1 MHz 12V 1.38 1.24
o A8 HEL IR 180 MHz 1.3V 46.3 25.1
168 MHz 1.3V 43.3 234
150 MHz 1.2V 359 19.5
120 MHz 1.2V 29.3 16.1
108 MHz 1.2V 26.5 14.6
72 MHz 1.2V 17.9 9.95
o 64 MHz 1.2V 16.0 8.93
13 PN S B
» 48 MHz 1.2V 12.5 7.18 mA
(HICK)
36 MHz 12V 9.56 557
24 MHz 12V 6.93 4.28
16 MHz 12V 4.86 3.09
8 MHz 12V 2.47 1.59
4 MHz 1.2V 1.58 1.14
2 MHz 1.2V 1.13 0.92
1 MHz 1.2V 0.91 0.81
(1) Ah¥EsmtetA8 MHz.
(2) Hfucik> 8 MHzBT 5 FIPLL.
nooM88000 #1361 TR 299 5040
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R 21, BRSO S riiE #8

BRIE
s 2 %44 fucLk LDOHLE - - i By
EREFT A MG | REAFTA S
180 MHz 1.3V 34.9 12.9
168 MHz 1.3V 32.7 12.1
150 MHz 12V 271 10.1
120 MHz 12V 224 8.74
108 MHz 12V 20.3 7.98
72 MHz 12V 13.9 5.70
L 64 MHz 12V 12.5 5.20
R A AR
48 MHz 12V 9.98 4.50 mA
(HEXT) @@
36 MHz 12V 7.78 3.67
24 MHz 12V 5.89 3.15
16 MHz 12V 4.33 2.49
8 MHz 12V 2.44 1.51
4 MHz 12V 1.80 1.32
2 MHz 12V 1.48 1.22
| AR A = 114 1 MHz 12V 1.32 1.18
o A8 HEL IR 180 MHz 1.3V 34.6 12.5
168 MHz 1.3V 32.3 11.7
150 MHz 12V 26.8 9.75
120 MHz 12V 22.0 8.35
108 MHz 12V 19.9 7.58
72 MHz 12V 13.5 5.29
L 64 MHz 12V 12.1 4.79
13 PN S B
» 48 MHz 12V 9.56 4.09 mA
(HICK)
36 MHz 12V 7.35 3.25
24 MHz 12V 5.46 273
16 MHz 12V 3.88 2.07
8 MHz 12V 1.98 1.08
4 MHz 12V 1.34 0.89
2 MHz 12V 1.01 0.79
1 MHz 12V 0.86 0.75
(1) #PEBETEH A8 MHZ.
(2) Hfrck > 8 MHzH i FHIPLL.
nooM88000 FITR TR 299 5040
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R 22. BT TS K AFEFE

&5 S %AF fHeLk LDOHL & RO L:<¥ VA
TA=85°C | Ta=105°C
180 MHz 13V 475 48.3
168 MHz 13V 445 454
150 MHz 12V 36.9 37.6
120 MHz 12V 30.3 31.0
108 MHz 12V 275 28.2
FREAM R (HEXT) @ |72 MHz 1.2V 19.0 19.7 A
fERe AT A1k 64 MHz 12V 17.1 17.8
48 MHz 12V 13.6 14.4
36 MHz 12V 10.7 1.5
24 MHz 12V 8.12 8.85
16 MHz 12V 6.07 6.81
o BT 8 MHz 12V 3.71 4.44
A LI 180 MHz 1.3V 26.2 27.1
168 MHz 13V 24.6 25.5
150 MHz 12V 20.5 21.2
120 MHz 12V 17.2 17.9
108 MHz 12V 15.7 16.4
EHAMEEE (HEXT) @ |72 MHz 12V 11.1 11.8 "
KA % 64 MHz 12V 10.1 10.8
48 MHz 12V 8.34 9.07
36 MHz 12V 6.74 7.47
24 MHz 12V 5.46 6.19
16 MHz 12V 4.29 5.01
8 MHz 12V 2.80 3.52
(1) AMEBE £ 98 MHZ, *fucik > 8 MHzi 5 FPLL.
% 38 ﬁ Tgﬁl 0-2.|f99%-5940
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R 23. BIRBEXT MR KBERIER

&5 S %AF fHeLk LDOHL & B L:<¥ VA
TA=85°C | Ta=105°C
180 MHz 13V 35.8 36.6
168 MHz 13V 335 34.4
150 MHz 12V 27.8 28.5
120 MHz 12V 23.1 23.8
108 MHz 12V 21.0 21.7
AN R (HEXT) @ |72 MHz 12V 14.6 15.4 A
fERe AT A1k 64 MHz 12V 13.2 14.0
48 MHz 12V 10.7 1.5
36 MHz 12V 8.53 9.27
24 MHz 12V 6.66 7.40
16 MHz 12V 5.10 5.83
o HEE AR A5 2 17 8 MHz 12V 3.22 3.95
AL ERT 180 MHz 13V 13.8 14.7
168 MHz 13V 13.0 13.9
150 MHz 12V 10.9 1.7
120 MHz 12V 9.51 10.3
108 MHz 12V 8.75 9.50
EHAMEEE (HEXT) @ |72 MHz 12V 6.48 7.22 "
KA % 64 MHz 12V 5.98 6.71
48 MHz 12V 5.28 6.02
36 MHz 12V 4.45 5.18
24 MHz 12V 3.93 4.66
16 MHz 12V 3.27 4.00
8 MHz 12V 2.29 3.02
(1) AR B 98 MHZ, *fucik > 8 MHzE H HIPLL.
% 39 ﬁ Tgﬁl 0-2.I.'99%-594O

DDDD@4EDD
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R 24, FERAFFYERT 1325 K IR H#E

HAEM BAE®
Vop = Vbp = Ta= Ta= Ta= B
24V 3.3V 25°C 85°C | 105°C

Gine) SH i

LDO 4t Fiz47#ix, HICK Fl

. N o " 271 275 325 1030 1720

IRIEIRAE L | HEXT 265, WDT 55 A
. — — M

PRI | LDO 4bFAiAMETh#esi X, HICK

lop o o 135 138 160 570 1000

1 HEXT &0, WDT &0
MR | LEXTRIERTCH:H 2.5 3.8 4.9 6.7 9.4 A
. M

LR | LEXTFIERTCH S 34 5.0 6.2 8.1 10.9

(1) WAERIETA = 25 °C R I E
(2) MZGEIPETFH, AR HHR.

Bl 7. LDO fEiE TR AR, FREERRAREAT BOSL R IR FEAEA R Voo i 518 KXt

1200
5 ——36V
€ 3.3V
o
5 —e—24V
@]
[ —— * 200
0
-40-35-30-25-20-15-10-56 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°C)
D D S S | | |
|
noo3%88000 F4A0 TR 2:99, 5040
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& 8. LDO FEBIMEIIFEIRARS, HRIEIREEST # 32 FR VE #EE A I Voo I 518 B RIS EL
700

600

500

400
——36V
——24V

Current (uUA)

200

- — e 100

0
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

B 9. AU BB R FEAE A F I Voo I SR B RIXT H

10.0

9.0

S ——36V
5 ——33V
3 oh ——24V
* " 2.0_‘-_ |
1.0
0.0

-40-35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

oo 202488, %40 299 0o
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W E MR SIEFE

TR 25 K AR 2R

® JITHIIGPIOT| IR AL IR .

o 4y R I RO R — N I B 5 5% AT A v A I R IR T AR AR ZE (T B AS
R 25. WESMRATEAHAREE

LDOH &
WEAME LA
13V 1.2V
DMA1 7.10 6.58
SRAM 0.64 0.61
Flash 20.04 18.47
GPIOA 0.60 0.56
AHB
GPIOB 0.60 0.57
GPIOC 0.59 0.56
GPIOF 0.58 0.54
CRC 0.50 0.48
TMR3 9.94 9.18
TMR4 10.10 9.33
TMR6 0.48 0.46
TMR7 0.48 0.45
WWDT 0.14 0.12
SPI2/12S2 2.89 2.67
APB1
USART2 3.93 3.63 HA/MHz
12C1 7.25 6.69
12C2 7.54 6.95
CAN1 5.32 4.95
PWC 0.75 0.69
DAC1/2 1.14 1.06
SCFG + CMP1/2 + OP1/2/3/4 3.58 3.31
SPI1/12S1 2.98 2.76
USART1 3.72 3.43
TMR1 16.61 15.35
APB2 TMR9 8.54 7.88
TMR10 4.69 4.32
TMR11 4.77 4.40
ADC1 14.54 13.43
ADC2 14.26 13.17
ooof*88000 Fa2n TR 298 5040
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4.3.6 HERETBRURGRRE
15 FH BRIV BV R B 7= AR ) R TR AR B
RSN AR (HEXT) AT UMER —AN4 ~ 25 MHz ¥ AR/ F & IR as A iR 3 2 = AE o AR5 R i
SHIIE BT TRP I AN T A, BT R SRR RIS R . R A,
W R AR AN 7 B A AU W] et SE ST R 25 1 51 BT, DA/ N HE 2 AR B AR e I TA) . A 0K B
RIERS TR SEL R, B, BES , EERAHENRERT .
 26. HEXT 4 ~ 25 MHz R M@
"5 S %4 B/ME HAIE BAE L
fext | RG ARSI 4 8 25 MHz
tsurexn)® | JE B ] 8 MHz, HEXTDRYV = 0x2 1.2 ms
IopHexT) | FYRTH#E 8 MHz, HEXTDRYV = 0x2 420 560 pA
(1) IR MRS SO AP R A RS T 4G H
(2) HIZEEVENAF, AFEA =R,
(3) tsumexnyfZJE ZhITIE], MK EREHEXTIF 4, BHESRFERNS MHZIR S X BN 7] . X AMEE £ 7FE—AMx
HER A IR S LSRR, ol el AR H IS A F i Ak K
X T CLufCre, U S ER . NS MR (BAMER) 5~ 33 pFZH &N B
%, FFPRERT A BRI SR B IRAR . B CLUMCL B AR ZE . & A i 8 5 PLCL I CLaffy £f
ITHAEA RN AENSE . TIEFECLUANCLE, PCBHMMCUS| I ZF A NIZH BN, ME
HACUERET FHIHENITHEH: Cu=CLix Ci2/ (Cu1 + Ci2) + Cstray, +H1Cstray2 5| JHI1 L2 FIPCBR
B(PCBAHCIHE, EMMAERN T2 pFR7 pF2 i,
& 10. HEXT £ 8 MHz S i) $ R 3 B
///// Cu \\\\\\
// \_\\ HEXT_IN : fuext
/ _I_\ 8 MHz Bias
l — RF | Controlled
\ ; crystal .
\\ T/ gain
= ) HEXT_OUT
\\\\ \\Cl-{/ ////
nooddB88o00 RN THREEID. 5040
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A5 FH A58 1w 0 R 72 A B T A
TR RS EOR A A S el SN B A4S
R 27. HEXT #5000 R4

5 E 20 %M B/ME HRE BAE AL
fHEXT ext | FH P APERIHEpAiZR M) 1 8 25 MHz
VHexTH | HEXT _IN%i N\ 51 v BT L R 0.7Vop - VoD v
VHexTL | HEXT_IN%i A\ 5 BAME B B [ Vss - 0.3Vop
tw(HEXT) L ) -
HEXT_IN =B K e ) 5 - -
tw(HEXT)
ns
tr(HEXT) . N
HEXT_IN_E A 80T B e [a)(h - - 20
tiHEXT)
CinHexT) | HEXT_INZF A B HTM - 5 - pF
Dutyrext) | 5=tk 45 - 55 %
IL HEXT_IN¥ A\ IR IR Vss < VIN < Vop - - +1 pA
(1) HEWTRIE, AEA .
& 11, HEXT SRS IR 3 B
A
VHexTH
0
0,
Vhexit
LoHexm) > > t5(HexT) > twHexT) <—’*'CW(HEXT)t
Thext
External fuexr ot IL
clock source - HEXT_IN
T I =
% 44 ﬁ T@l 0%9&-5940

DDDD%4EDD
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A58 P oA /g R R 2 7 A AR A/ B e
ISR AR (LEXT) 1] DAl —A4~32.768 KHz K] i /W BV IR 244 PRI 4R 28 7 A o AR b By
A5 BT R A S R A e A, Gl SR SRS B SR . AEN R,
PR AN A U ] BEMD ST IR 4% (0 51 R, DAVR/IN 2R AT S B AR e I Ta] o A7 9% AR
WIRAS TR S H O B, FERESE) , T MAHRIRIZAE ™ T 7
& 28. LEXT 32.768 kHz S #RReHEM@
"E ZH FAF BME HEUE BAE | B

tsuLex) JA B[] LEXTDRYV = 0x3 - 90 - ms

(1) VEIRAS R ES R A R R S G R g
(2) mZREVHER L, AL .

K CuMICre, EIEH S FERS ~ 20 pFZ B FIEN B, FHFPRERT & E R A MRS RS .
HHCUMCLEFMHEISE. SARSIE R IE T PLCuMCLi BT H A4 H B E IS E

I HEACLH T8 : CL=Cl1x CL2/ (CL1+ CL2) + Cstray, FH:H'Cstrayse: 5| JHIFF] HL X FIPCBAHR 5%
PCBHHKIMHEZ, B MMAME RN T2 pFRT7 pF2 I,

B 12. LEXT {# FH 32.768 kHz &3 (181 5 Bz F

/// Cu \\\\

/ R LEXT_IN D flext

/

/ \ .

i —L\ 32.768 kHz Bias

:  — RF | Controlled

|  crystal ain

- \\ K LEXT_OUT
\\\\\\FEZ’//////
VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T
noocf8#88o000 Fas; IR 299 5040
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5t PR A0 0% 9 U A (RO S R B
ERABG B RESECR A IMRIE A S B BT o

R 29. LEXT S50 S JRGE

inc] ZH & B/ME HAUE BAME XA
flexT_ext | FH P AMBES AR () - 32.768 1000 kHz
ViextH | LEXT_IN%i N\ 51 v BT o 0.7Vop - VoD v
Viextt | LEXT_IN# A 5] MK #LF B & Vss - 0.3Vop
tw(LEXT) L ) -
LEXT_IN = B A ) () 450 - -
tw(LEXT)
ns
tr(LEXT) . )
LEXT_IN_EFA-BLT B A [ - - 50
trLEXT)
Cinext) | LEXT_INFA B HTM - - 5 - pF
Dutywext) | =5t - 30 - 70 %
IL LEXT_IN#ii NI HL I Vss < VIN < Vop - - +1 pA

(1) HEIHRIE, AEAERE AR .
El 13. LEXT 4N SRS B

A
VLEXTH
(o)
0,
VLEXT{-OA)'
tl’(LEXT) > > tfﬁLEXT) - tW(LEXT) - gl tW(LEXT)t
TLEXT
External front o L
ex
clock source |————+ LEXT_IN
JULIL il
noo ¥ 3B000 #4867 THEE299) 5040
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4.3.7 NEBEBhIRRRE
R A ERESP (HICK)

% 30. HICK B} &h4da:

s 2 x4 B/ME BRIE BAE B:<X 74
fHick e - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
{4 F # LAZ5 77 38 CRM_CTRL 1 1 y
B ) i °
Ta=-40~ 105 °C -2 - 1.5 %
ACCHick |¥5/E
_|Ta=-40~85°C 2 - 12 %
H R HE@
Ta=0~70°C -1.5 - 1.2 %
Ta=25°C -1 - 1 %
tsuHick)@ | B BN (A - - 0.8 1.0 us
Iop(Hick)@ | ThikE - - 300 350 pA

(1) s RIE, AFEE F.
(2) HMEZEEVFRH, AEA K.

El 14. HICK B0 % B 51R 5 Xt Lt

2.0%

1.5%

1.0%

\M
0.0% —&—Typ.
Min.

=0-5% —8— Max.

ACCys (%)

-1.0%
-1.5%
-2.0%

-40-35-30-25-20-15-10 -5 O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

RIEA AT (LICK)
% 31. LICK B otk
75 2 %A x/ME B RARHE E: YA

et _ 25 35 45 kHz
(1) HZRAVEE A, A A

oo 202488, %473 299 0o
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4.3.8 PLL %%

7 32. PLL 454
s ¥ B/ME BRIE BAE B:<X 74
PLL# N8R 2 8 16 MHz
frLL N
PLL# NI 5 25 B 40 - 60 %
frLL_out | PLLAE S5 i b 16 - 180 MHz
trock | PLLESAHET[A] - - 200 us
Jitter | Cycle-to-cycle jitter - - 300 ps

(1) HBHRIE, A IR
(2) TREVERMEA R M RHREL, AT RIEPLLE A S 6 A fpu_ourk TS0V Y

4.3.9 RTIFEAR A MER R [H]

AR AR AN [ A 2R eI B O HICKIR B (1 e iy BN A5 21 0 JR I {5 Y £ IS B0 24 AT 00
AT 3R F AR T E -

® MR, A B 1 N I A et P 1 FH PRI o

® RIEHRELAFHUAR: I BHJEZHICKI B

3 33. (RIFEAE IR [R]

el S M R{E LA
twusLEEP NG R 3.3 us
MIREENRAL A i (LDOAL T8 1710 480
twubeepsLEEP us
MIRBEIR AR AL (LDOAL T A /MG T FER ) 540
twusTDBY MR 0 iR 820 us

4.3.10 EMC 5

BB A TE 7 Wt (9 255 VP A I R AT
IR PEEMS (L REBUREE)
® EFT: {EVopMlVss FIE I8 G/ 20 A X it in— AN A% B kb i CIE PRI i) B304
DhReVERR R . XM IAT A IEC 61000-4-465H#E
# 34. EMS 5%
iR ¥ a3 RIS

Vob =3.3V, LQFP48, Ta=+25"°C,
1EVopAVss FIBIE S 1EC 61000-4-48075 1) | fHek = 180 MHz

Veer G /ARG BN 7 B Re S iR IR A ikt | Vop = 3.3V, LQFP48, Ta=+25°C, 4/A
FEE MR, VooMiVss N A —47 yFEAEIF | fuck = 150 MHz (4 kV)
HAEX Voo Vss R &H —0.1 pF o5k 2% Voo =3.3V, LQFP48, Ta=+25°C,
frck = 8 MHz

FESHFPORATEMCHRIVERE FAIILAL, AR MR R BT IA S P AT (. A A IEMCHE BE 5 1T B
AEARBERA VIS B, @R PR SHATEMCHLL, IR T SEMCA A

oo 202488, %48 30 299 0o
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4.3.11 GPIO 37 04544

I8 R B\ S e Ak
FTE IGPIOY; &R 2 3 A CMOSHITTL.

% 35. GPIO # A4

w5 B4 %M B/ME RS BXE L:<¥ivA
0.28 x Vop +
VIL | B NG H P e - -0.3 - 01 \Y;
TCHa N\ = HL P HLE - - Vpp+ 0.3
— 0.31 x Vpp +
VIH |FT » FTa » FIFTfA \Y
- 0.8 - 55
P R
N, 200 - - mv
Vhys | Jiti 25 K5 fih s B IR i (D -
5% Vobp - - -
Vss £ VN £ VoD
. - +1
| P TC GPIO A
ko | MIAFERARRIAT s Vns55V 1 H
- - +
FT > FTa » 0 FTf GPIO I
N PF2LL4GPIOJ 60 80 130
Reu |55 L H S HEFH® VIN = Vss kQ
PF2 30 40 50
N PF2LL4GPIOJ 60 70 130
Rep | 55 F hr 25 2 HL B G VN = VD kQ
PF2 30 40 50
Cio |GPIOS| JHIf 2 - - 9 - pF

(1) HESsE; bk 2 TF R B P RGR A R . HE IS, AR,

(2) UnERAEARAR S IHA S I F R RIE, IR IR AT e 7 T B K AE

(3) FT, FTa, MIFTISIHIX44% N\ T Voo + 0.3 VIS, 244 I py#8_E i/ T i BB
(4) BOOTO5| T & A7 Hila] A 308 55 hi fifH.

i GPIO I # ZACMOSHITTLH A (AFRHMHALE) » BN SE T 280 HCMOS T2

HTTLS %K.

A6 HH IR B B

RPN AT, GPIOFIEH WA RIE IS B A REFE 4. 2. 175 45 H i 46 5t K ATE 14 -

® T4 GPIO% I M\Vpp 3B I B IR AT, i EMCUZEVpp F3REUF) B K AT B, ASREE I 44
X} e RAE fHIvop (Z WL.#10)

® [T GPIO; WIS HE MVss it H LA, I EMCUTEVss b i I BRI AT I, AN
i st i RAE fHlvss (3 0L£10) .

oo 202488, %49 30 299 0o
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 36. Fr AR AR

5 SH %4 w®/ME BAE ¥ A
& RSB RE S
VoL | i i pia 5 CMOSHi 1, lio =4 mA - 0.4
VorW | it i HLF 27V<Vop<36V Vbp-0.4 - v
Vo | Fr AR P TTLHEE, lio =2 mA - 0.4
Vor™W | it i HLF 27V<Vop<36V 2.4 - v
Vo | By lio =9 mA - 1.3
Vor™ | %t = BT 27V<Vop<36V Vop-1.3 - v
Vo | By AR lio =2 mA - 0.4
Vo™ | i & P 24V <Vop<27V Vop-0.4 - v
BUK IR BN RE )
VoL i A T CMOS3i M, lio =6 mA - 0.4
Vou  |HiEeT 27V<Vop<36V Vop-0.4 - v
Vo | i AR HLF TTL#E I, lio=5mA - 0.4
Vor™ | it iy i ~F 27V<Vop<36V 2.4 - v
Vou | i % AP lio =18 mA - 1.3
Vor™ | % th & 1 27V<Vop<36V Vop-1.3 - v
Vo | Hr K B lio =4 mA - 0.4
Vor |t & B 24V <Vop<27V Vop-0.4 - v
WK IR IR RE S
Vo | i i P CMOSi#H, lio=15mA - 0.4
Vo™ | i Hh iy HLT 27V<Vop<36V Vop-0.4 - v
Vo | iy K P TTL# M, lio=12mA - 0.4
Vo™ | i Hh iy HLT 27V<Vop<36V 2.4 - v
Vol | Sy AR lio=12mA - 0.4
Vor® |t 5 s o 24V <Vop<27V Vop-0.4 - v
T IR\ BB 77 @)
VoL A% HL lo=25mA, 27V<Vop<36V
VoL AP lo=18mA, 24V <Vop <27V ) 04 Y

(1) HZEATHEAEH, AEA PR,
(2) GPIOfEREME BB NAE ST, HoVonlF Bk Rt HEzh AE
TN Tk L
HyNASIRAEFE I REUEE FRA T .
R 37. AT
=] B2 B/ME BAE i:Nivs

texintpw!) | EXINT {2 il g e 2 41 45 -5 ) kv 9 52 10 - ns
(1) BB ORIE, AFEA AR

oo 202488, %50 3 299 0o

Web:www.manduic.com Email:sales@manduic.com




<[

5

AT32M412/416 &% HIEFH

4.3.12 NRST 3| jldek

NRST 5| il N IR 5)f# FHCMOS T. 2

% 38. NRST 3| st

BEE T AWK EREE, Rey (ZHTFE .

®wE E 24 Ak B/ME HARUE BRE By
Vienrst)™M | NRSTH AR B F L - -0.3 - 0.72 v
VinnrsTy | NRSTHi A &7 BT H - 2 - Voo + 0.3
Vhys(NRsT)@ | NRS Tt 25 47 fnh % 2% i, i 3R i - - 400 - mV
Rpu® 59 P 2R VIN = Vss 30 40 50 kQ
tivnrsT) ) | NRSTH A LS IE R 7] - - - 40 Hs
tinvinksT)D | NRSTH A BT R4 1) - 80 - - Hs
(1) HBEHHRE, ATEAFEHIER.
(2) HZEATHEE, AEAEFRINER,
& 15. 21K NRST 3| 4
External (1 VDD
reset circuit
>\ NRST") PU Internal Reset
? — [} b— Filter >
\
l L
I:I I 0.1 uF
\ _T_
\ — —
T —/
(1) MR T BIIEZF RN,
(2) H P b BHFIENRST 51 B FELA REVB AR T 2238 7R 51 HE A B K ViLnrsy A R, B MIMCUAS RE 75 21 & 7
4.3.13 TMR ER #3451t
RIS E R RAE .
% 39. TMR S 28Rk
it E =1 XA B/ME BXME BAr
. o - 1 - tTMRXCLK
tres(TMR) | 72 B 85 43 HEHT [H]
frmrxcLk = 180 MHz 5.56 - ns
fexT CHA1E CH4A K 52 I 28 A B Bh AR - 0 frMRxcLK/2 MHz
SR TR, 299 5040

DDDD%4EDD
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4.3.14 SPIE:OR:

R 40. SPI RfEM

7S 2 x4 B/ME BAE By
F A - 40
fsck b
(1tosci) 9 SPI A2 INe 5= - 36 MHz
MR - 32
tsu(cs) CS#E L] MAR 2trcLk - ns
thics) CSTRFITH MAR 2trcLk - ns
tw
t SN | sokm R A EHR, FMEK =2 tok-3 | teok+3 | ns
W(SCKL)
tsumi) EX 5 6 -
By N L[] ns
tsu(si) ! MAR 5 -
thomny EX 5 4 -
R N AR RIS 8] ns
thes) A MR 5 ;
taso® F i U7 A (] AR trcLk 2teck + 25| ns
taisiso)® | EHEH HH AA LR ] MR trcLk 2tecik +25| ns
tv(so) H e A S (] MR (FELIEZ ) - 25 ns
tvmo) HC i W A 0 () FRA (EREL 2 ED - 10 ns
th(so) MR (RELIR 2 ) 9 -
F it A ORI ]
thmo) ! FRA (EREL 2 ED 2 - ns

(1) HTHRIE, AL R

(2) ML R B A feeLk/2..

(3) HMIZEAVFEH, AR IR, HORI R 5 8 FMPCBA ) R FEA % . AR EEERAS S Se S VR X Ak D7
K, LUK R AR AR J) 4 A5 AL TR BORSCHF

(4) B/ MERRIRB g 0 B N ], R KB R s IERASRAG s (1 i K 1]

(5) B/ MEAR IR IR P B0 B /N ) R KB R s FE R 2 B i FHLAS 1R S5 R 18]

oo 202488, %52 3 299 0o
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El 16. SPI i B — MEEA1 CPHA=0

DDDD%4EDD

Web:www.manduic.com

CS input \
— fysck)
<— thycs) —» <— thcs) —b]
5 —CPHA=0___| /] \ \ I
gl cpoL=0  wsckw |
| CPHA=0 _[weoky
®L—cpPoL=1—"T "\ A\ S
tais0) — tv(so) -e—] thiso) tdis(S(;)>
MISO output MSB out LSB out
tsusny —-- thsy —]
MOSI input MSB in X LSBin X
B 17. SPI B P B — MM CPHA = 1
CS input ‘\ /
tsuccsy -t scx) ——P thcsy T >
= CPHA=1 \ \
g- CPOL=0 Tw(sOKH)
N4 W(SOKL)
S| CcPHA=1 "
#L cpoL=1 \____/ \—/
tuso — thsoyp-—i tais(so)
taso—-—t
MisO output ———— X MSB out LSB out
tsu(siy - |- ) P
MOSI input MSB in X LsBin X
K] 18. SPI Bt /P — FAEK
High
CS input
- — tesck)
2 CPHA=0 —
g /N
3| cPOL=0 / | —
o| cPHA=0 —
Sl cpoL=1 N—
50— _
BMCPHASL  —— —
3| cPoL=0 /
| CPHASL ——  ——
QLcpPoL=1 (= —/
Lsuqw) twisckL) |
MISO input MSB in X LSB in
— th(MI) —
MOSI output X MSB out LSB out X
ty(mo)ttp thovoy—p»|  {a—
#5371 TR 2:99, 5040
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4.3.15 1?S 4

= 41, 128 M

7S S %14 B/ME BAE By
tn
t‘CK) I2SH L 7RI R e ] | SiaHi%: C = 15 pF 12
f(CK)
tvws) WSH ki [1] FH 0
thws) W SRR 1] F 0
tsuws) WS 7 B[] MAR 9 -
thws) W SRR 1] MAR 0 -
tsu(SD_MR) TR 6 -
AL N YA ]|
tsu(sD_SR) HEA S MBS 2 - ns
th(sD_MR) TR 0.5 -
BV i N AR RIS ]
tr(so_5R) A Ml 05 i
twsp_sT) | B A R [a] MRIESS (EREILINZ ) - 20
thsp_sT) | R AR FRIS [A] MR %S (EREILINZ ) 9 -
tuso_mmy | EHEE A R TR FRIESE (R E) - 15
theso_mmy | EHE i OREE S 1) FRIESE (R E) 0 -

(1) HBHRIE, e F iR,

&l 19. 12S WA F B (Philips #30

Web:www.manduic.com

|
:<—t c(CK) —>| i i
. CPOL=0 | | | | |
s I N |
5 ! ' | | !
v | | | |
A e T |
t I | lt | | t
w(CKH) |<—>,<—>|— w(CKL), h(Ws)
I I I
| | | |
WS input | | I I
| | | +
t I | I |
su(WS) | I t I
I | V(SD_ST)]| U h(sp_sT)
2 . .
D transmit >< LSB transm|t( )>< MSBtransmn Bitn transmit A LSBtransmit
|
Y su(SD_SR) ! th(SD_SR)
SD receive LSB recelve MSB receive Bitn recelve LSB receive
(1) BT —F W BRI RIEIBRU o PR — AN Z BB XA SR AR R s
noo ¥ 3B000 F54R THEE299) 5040
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& 20. 1>S B FE (Philips #30

e | | tr(CK)

|
:<—t c(CK) —}
I .

|: CPOL=0
CPOL=1

|

|

|
|
t | | L | )y
V(WS) ! r—H w(CKL), h(Ws)

I

|
ws output |

1

T
I
| Y(sp._ MT)| Uh(sp_mT)
2
sb transmit >< LSB transmit( )>< MI B transmit Bitn transmit LSBtransmit
|

tsu(sb_MmR) th(SD_MR)
SD receive LSB recelve MSB receive Bitn recelve LSB receive

(1) B —F AR BARCL A IR R 5 — %nZHU&ﬁJX/I\?ﬁEuE’J?iL_H‘%W

4.3.16 I’C %Di’f#ﬁ
SDAFISCL GPIOZ K K5 /2 F LA R R #l: SDAFISCLASZ" B RIS, 24 & N IR i,
E 5| H AV Z [E IIPMOSE # G I, BASRTEAE . »

[PCIR 24z N LR R (B m100 kHz) . PRt (%5400 kHz) . AEsm sl (HEl
MHz) .

CK output

oo 202488, %55 3 299 0o
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4.3.17 12 fr ADC 458
FrAERE UL, FRISEGEMHAT S ZLAR F A ETILE, focLko MR AV ppafit H HE B I =15

Sl
VL : W TEREN L R R AT — K
# 42. ADC it
iaes SH KM B/ME WERME | BKE | B
Voo | B B L - 2.4 - 3.6 \%
looa | ARALLAE B LA - - 600" 720 pA
fapc ADCH] i e - 0.6 - 35 MHz
fs@ PR - 0.05 - 25 MHz
e | i fanc = 35 MHz - - 1.65 MHz
- - - 17 1/fanc
VAN eyl R ) - 0 (VRer-PIEBER ) - VREF+ \Y;
Ran® | Fhassa N FHAT - 5 W, 431 %44 Q
Canc® | PIEBRFEAIRRRHLZS - - 10 13 pF
fanc = 35 MHz - - 714 ns
tar® | flR AT LE

- - - 2(4) 1/fanc

B fanc = 35 MHz 0.053 - 8.55 us
ts@ KL [A]

- 15 - 2395 | 1/fac
tstas®@ | L HEE ] - 42 1/fanc
o | T (R | froo = 35 MHz 05 I us

I ) - 14~252 CRFfts + E5IE12.5) 1/fanc
(1) HHEZEWERE, AFEAE= RN,
(2) HEIHRIE, ATEA =R
(3) Vrer+1E N EFIEREVopa, VRer1E N IEEEEVssao
(4) XTHMEfb A, BAHE 425 H I IE AN E—ANER Ueciie.
FA3M L4419 E BRI MBI ST, 13 RZ T LLI/NT1 LSB.

3 43. fapc = 14 MHz B 1% KX Ran

Ts (A#D ts (us) = ARan (kQ)
1.5 0.11 0.35
75 0.54 3.9
13.5 0.96 7.4
28.5 2.04 16.3
415 2.96 24.0
55.5 3.96 32.3
715 5.11 41.8
239.5 17.11 50.0
(1) H&THRIE.

noocf8#88o000 S 563 IR 299 5040
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R 44. fapc = 35 MHz I R K Ran”

Ts (A#D ts (ps) BARAnN (kQ)
15 0.05 0.1
75 0.27 1.6
13.5 0.48 3.4
28.5 1.02 7.9
415 1.48 1.7
55.5 1.98 15.9
715 2.55 20.6
239.5 8.55 50.0
(1) HBTHRIIE
% 45. ADC EEMR
i) ¥ =S s HRE BRAE | BfL
ET CEERE 25 +4
EO W% iRz frcke = 70 MHz, +1 +2
EG AR 7 faoc = 35 MHz, Ran < 10 kQ, 15 35 LSB
ED | fsrskikinz Voo =3.0~3.6 V, Ta=25°C +1 +1.5/-1
EL | Borskitirz 1.5 2.5
ET |ZARE +3 5
EO |mBirzE frcikz = 70 MHz, 1.5 +2
EG 1025 R faoc = 35 MHz, Ran < 10 kQ, 2 4 LSB
ED |frskitirzE Vopa =2.4~3.6 V, Ta=-40~105°C +1.2/-1 +2/-1
EL |BostiiezE +2 £3

(1) ADCHJE UK FEEE R AL 280 N FIAE f DI B o
(2) HZREIHEAH, AL s

& 21. ADC ¥& 454t

4095
4094

4093

[1LSB pea

\Y
LVREF+

VbDA )
2096 (ormg—sdependlng on package)]

(1)L PR ADCHS # I 2L 1) 151 5
(2) BELAE 2 487y 2%
(3) Kb e 2% STIELL

Er

e pH 242 1] FAY e Kl 25

Eo
BRIz 7

IRBRITZ 72

Ep

5 FRARCP BE(1LSB) 2 22

Bt I i

4093 4094 4095 4096
Vbpa

SREWREE: KEREL 2k 5 R AR

PR 7E: SERREE 28 B RIS —
IRERAT 5 ER AR e i 2 b 9 58—k

Wi R e SRPRE R 2k L RE
Ec —wukiT Smn et 2k 1 s —

o e EiR 2 SRR 2k P

LR 22 IR i 2k 52

DDDD%4EDD

Web:www.manduic.com
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4.3.18

4.3.19 &

Web:www.manduic.com

E 22. f# ADC %l fEs R

VDD

Sample and hold ADC

\'%
1) coverter

R (1) 0.6V

IN ADCx_INX R -
|— 12-bit
I_ coverter
O 6V

¢ C 1)
w I Cparasitic I o

>

(1) B RRanFICaocHIEUE, S0 F#42,
(2) Cparasiic®/RPCB (5IFEAPCBAi R EMK) HIEM LMFABE CRATPF) o BRI Coarasiic BUE K P&
SR, MRV IR I/ Mapc.

PCB# 21X
N A5 T s AT YR A . 100 NI LA SSMNONME SR (ERED , NS A R AT ARSI A -

NESHREE (Vinrry) Rt

K 46. NESHR BN

S ZH & B/ME | BEUE | BOKfE | R
Vintrrv() | W E ST - 1.16 1.20 1.24 \%
Teoer | iR REL - - 50 100 | ppm/°C
Ts vintrv® | 43t IS IR, ADCHR AL [H] - 5.1 - - us

(1) HZAIMEREH, DEAEH K,
(2) HETHRIE, ATEAF= .

ERRE (Vis) fefk
R AT. BEARBNE
ines ¥ & B/ME | BEUE | BOKfE | R
Ta=-20~85°C - +1 +2
T Vs AERT T IR 1 2 1 B2 °C
Ta=-40 ~ 105 °C - - +3
Avg_SlopeM@) | -l & - -4.11 -4.25 -4.39 | mv/eC
V25(M@ 1£25 °CI 1) HL F& - 1.16 1.28 1.40 V
tsTarT® e avaingla) - - - 100 us
Ts_temp® | IR ENS, ADCRALNS[A] - 5.1 - - us

(1) HZREVHEH, AEA I,

(2) IR L R B IR L2 VAR A, T AR R, R R A EEA S LA AR (AT6E
HZERIS0 °C) o A Bl BEA% S & & TR AR AL, T AN B 20T IR R o SR 7 L R
FE, ROZAEH— BRI AL s .

(3) HIBIFRIE, AFEAL il

M A A XA IR E

IR (°C) = {(V2s— V1s) / Avg_Slope} + 25

XHL:

Va5 = V1s7E25 °CH 15U E

Avg_Slope = iRE5VistiZ i) RtE CBRALImV/CC)

oo 202488, % 58 7t 299 0o
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B 23. Vs XE EEEEAR i 2R B

1.70

1.60

1.50

1.40

1.30

Vis (V)

1.20

1.00

0.90
-40-35-30-25-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

4.3.20 6 iz DAC it

% 48. DAC J#f%
75 e 21 %AF B/ME | #BIE | BKE | B
VDDA TR H - 2.4 - 3.6 \Y;
Vssal) TR0 M 2 - 0 - 0 Y,
VRer+2) ZEHE - 1.16 - 3.6 \Y;
Ro® Hr H BEPT - - 68 - kQ
) DAC_OUT HiJk - - 15 30 mV
DAC_OUT@ | VReFs -
it DAC_OUT HiJE - - - v
70 mV
Iopa(@ e 1L U DAC ELIR TH #E - - 14 20 HA
DNL® B A - - +0.1 +0.3 LSB
Je MR (EUDIN N ENHES
INL@® fRISDAC_OUT K AI{RFZDAC_OUT - - +0.1 +05 | LSB
N2 T PRI R TR ) A 22D
miZiRZE (fCAB0x208 & 1 5E &
J— iz (g x = EE S ) ) 0.2 » LSB
PR AR A VRer+/22 18] ) 22
MamE® | MERE - - +0.2 +1 LSB
it} =2 CMPEOP - 5 10
tseTTLnGg®) | BEE ] i X us
it ZGPIO - 8 -
2 NS BN, CAEE i i 11 % CMPEROP ) ) 1
FEHHERO) | AFF]i+1 LSB), 153 IEH MSPS
DAC_OUT f#fi i £ GPIO - 0.2 -
noo ¥ 3B000 LR THEE299) 5040
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Fia=] B FA B/ME | EME | BXME | B4
. . MR LIRS e g (A B 18] (1% B DAC
WAKEOP | st 24 S e ) EN B - - - 8 us
(1) Vrer-7E NP IERRIVssao
(2) Vrer+3 11T 16 N VoDABLVINTRV o
(3) HEIHRIE, AEAFEHINER.
(4) BREREVEREM L, AL IR
4.3.21 HLEER (CMP) Feik
R 49. LB AR
e S x4 BME | BLRUE | BOKME | BAx
VDDA FEFULAE H fE - 2.4 - 3.6 \Y,
VIN HINHETEHE - 0 - VDDA \Y;
AR - 0.8 1.8
S - 15
tsTART JA B[] PAERA us
{RIhFERE - 2.4
AR T FEAR 2K - 5
AR - 40 80
. 200 mV#Eif, 100 mV HER A - 100 160
ns
° IR TR I TEER R - 160 | 300
IR D FER S - 400 800
Voffset R ZE IR - - +4 +15 mV
ToiR i - 0 1
R 5 15 25
Vigs SR HLE IRz mv
FRIR v 15 30 45
IR i 30 60 120
R AR - 55 85
S - 18 30
loon B et PAERA uA
(R FERE - 8 15
KT REAR =X - 3.5 9
(1) HZEEESEE, AEEFEH L.
A 24. WEBIBIRHE
VINP A
VINM i
Vhys
Y
/7
COMP_OUT T >
noo3%88000 % 60 U TR 2:99, 5040
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4.3.22 BEBKE (OP) 4tk

R 50. IBHEBORRFEO

#e ZH A B/ME HRE BAE AL
Vopa® AL FE L - 24 - 3.6 Y,
— A - 1.24 1.63
HitH £ GPIO S 128 e mA
ooa® | Bk — ' ' '
— A - 310 400
i ZADC — uA
i A 2 - 350 440
WM iRZEHRE (KR
Vorrser®@ o - - 1.5 3 mV
AVorrser | %R ZE HIEEH - - +10 - pv/eC
ViN BN H VS - 0 - Vbba \Y
Vcomm AR NG - 0 - Vbba \Y
Ibias A B HLIR - - +20 +1000 nA
Vour@ i F R Y R - 0.1 - Vopa — 0.1 \Y
) N Vopba=3.3V,Ta=25°C - 1000 -
WA (JEPGARLE)
ILoaD - - - 500 MA
WA (PGARE) - - - 270
RLoap ER ek - 4 - - kQ
CLoap A - - - 50 pF
CMRR AR - - 100 - dB
PSRR YR LE - - 80 - dB
GBW® |55 HA, T PR B A 5 8.5 - MHz
— i 45 8 -
SR®@) R — V/us
e R 16 30 -
Ao T % 18 25 - 60 85 - dB
om ARG - - 60 - &
GM AR - - 10 - dB
twakeup®) | MG AR 2 R AL 4D S (1] - - 2 3 us
Wi = -1 - 1
Wi = -1 - 1
‘ Wi = -1 - 1
Graa ninv® | PGATE S [a] 1 75 %
Wi =16 -1 - 1
W =32 -2 - 2
W% =64 -2 - 2
Wi =-1 -1 - 1
Wi =-3 -1 - 1
W =-7 -1 - 1
Graa V@ | PGA S 7)1 25 %
W35 =-15 -1 - 1
s =-31 -2 - 2
Wi =-63 -2 - 2
noo ¥ 3B000 L THEE299) 5040
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®e e 20 F B/ME HRIE BKE L:<X V4
PGAX 51 N F1VssaZ [f] R - HAME +
Rinm_vssa N - 10 kQ
A P9 38 FL BEAE 15% 15%
W25 = 2mk-1 10
Wi = 480-3 30
PGAR R NI 2 8] | M 28 = 88k-7 G - 70 LAY +
Rinm_out N - kQ
1 P9 B FEL BEAE W = 168-15 15% 150 15%
W = 328-31 310
W = 648-63 630
Wi =2 - GBW /2 -
Wi =4 - GBW / 4 -
o W =8 - GBW /8 -
BWprca ninv | PGATE S ) 18 75 77 T — MHz
Wi =16 - GBW / 16 -
Wi =32 - GBW /32 -
Wi =64 - GBW / 64 -
W2 =-1 - GBW /2 -
Wi =-3 - GBW / 4 -
- W =-7 - GBW /8 -
BWpca Inv | PGAJ 7] 14 %5 75 T — MHz
W =-15 - GBW / 16 -
Wi =-31 - GBW / 32 -
Wi =-63 - GBW / 64 -
o 1 kHz, Rioap =4 kQ - 250 -
eN P, s T 75 25 nV//Hz
10 kHz, Rioap =4 kQ - 90 -
T ADCiZEROP Ay kg i H | 0.5 LSBRE#E - 125 250
S OP N N N ns
- J B RAF: B ) +0.1 %XE 7 - 100 200
— g - - 800
trecovery | i # Mk K I ] . ns
R 5 - - 300
1pA - 650 -
VcLavp AL AR E R U 100 pA - 750 - mV
5 mA - 850 -
(L) HBERIE, AEAF=FRR.
(2) HZEAFMmEE, AAEEFFINEK,
(3) (FAEHBORES AT AT I e, 75 MIMRAS 1% 22 Jo ik 1) b
nooM88000 #6210 TR 299 5040
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5  HEHE
5.1 LQFP48 —7 x 7 mm &3
K| 25. LQFP48 — 7 x 7 mm 48 5| R 1F 5 i P33 K

E1
E

I
AR AR

25

A2
A

GAGE PLANE f’
SEATING PLANE

oo 202488, %633 299 0o
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# 51. LQFP48 — 7 x 7 mm 48 5| ¥R 1IF 5 s P H 3N SR

DDDD@4EDD

Web:www.manduic.com

X
)
=®/ME BAUE BAME
A ] - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
c 0.09 - 0.20
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.50 BSC.
S} 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
L TR 298 5040

Email:sales@manduic.com



AR[-R AT32M412/416 R BURFM

52 LQFP32-7 x 7 mm 3}3%
&| 26. LQFP32 — 7 x 7 mm 32 5| R F 5 R P E

D
b1
32 | 25
LTI
e
L | I_l_ 1 e l:‘L [ o+
— | | o=
—] ' =
N w— | —
s A s [ =
— ! —
==
8 e 1 7
ST ¢ g
J—i—‘ H—‘ U uiu U . u GAGE PLANE—]
. SEATING PLANE
e b A .
L1
[ | L
o
SHHHHHH AT
S D . S LI | I ]
noo¥3f000 %651 TR B 5040
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% 52. LQFP32 — 7 x 7 mm 32 5| {8 1F 5 R FH N EE

DDDD@4EDD

Web:www.manduic.com

XK
5
®/ME HAIE BXE
A - 1.60
Al 0.05 - 0.15
A2 1.35 1.45
b 0.30 0.45
c 0.09 - 0.16
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1l 6.90 7.00 7.10
e 0.80 BSC.
L 0.45 0.75
L1 1.00 REF.
%% 66 ;L THEE299) 5040
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53 QFN32-4x4 mm &3
B 27. QFN32 — 4 x 4 mm 32 3| IE 5 RPEL 5 iR

|
Eloce waxlel | . ruM:.np.n.n.n..T

SEATING PLANE
e b

D2 . C0.35X45"

1

eV
LV

oo 202488, %673 299 0o
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& 53. QFN32 - 4 x 4 mm 32 5| {IE 75 P51 2R BV SR

DDDD@4EDD

Web:www.manduic.com

XK
5
®/ME HAIE BAE

A 0.80 0.85 0.90
Al 0.00 0.02 0.05
A3 0.203 REF,

b 0.15 0.20 0.25
D 3.90 4.00 4.10
D2 2.65 2.70 2.75
E 3.90 4.00 4.10
E2 2.65 2.70 2.75
e 0.40 BSC.

K 0.20

L 0.25 0.30 0.35

% 68 I THEE299) 5040
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54 TSSOP24 — 7.8 x 4.4 mm 3}3%
] 28. TSSOP24 — 7.8 x 4.4 mm 24 3| 4 #'E% /MR~ 3 3 K

24 13 i
.
@ —
UUMUUUUUUQ

& b
/ |+\ g
| =5 ST PLAE

L

-

soadfflone e R
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AT32M412/416 &% HIEFH

% 54. TSSOP24 - 7.8 x 4.4 mm 24 5| 48 B 45 /MR~ SR SR

DDDD@4EDD

Web:www.manduic.com

=7 S
55
®/ME HAIE BAE

A 1.20
Al 0.05 0.15
A2 0.80 1.00 1.05
b 0.19 030
c 0.09 020
D 7.70 7.80 7.90
E1l 4.30 4.40 4.50
E 6.20 6.40 6.60
e 0.65 BSC.

L1 1.00 REF.

L 0.45 0.60 0.75
S 0.20

o 0° 8°

BTOR THEE299) 5040
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55  HISRZE

AT32M412/416 MRHEA Rl KNG NI =FRELE), 2B B RN A BRI

& 29. ZEREE

LQFP48, LQFP32

1= %

Part No. {
Lot No. \ -
pate Code | [ XXXXX-XXX
(Year + Week) ~ YYWW R ARM

»
\

@

Pin 1 Identifier Revision Code (1~2 characters)

QFN32
Part No. /
T
Lot No.
Date Code XXX
(Year + Week) | YYVVVVIR
o N P
Pin 1 Identifier Revision Code (1"'2 characters)
TSSOP24
Part No. —|—»
LotNo. —} -
-
Date Code |
verswesn | YYWWR
. /
Pin 1 Identifier Revision Code (1~2 characters)
(1) Rixthpzzm o
noocf8#88o000 EnR IR 299 5040

Web:www.manduic.com
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5.6  #ARE

R L ERONFR-48 57, BU%1.6 mm, PRI ETHE . BBatORE, AEA il
& 55. BIERHIRUTI:

s ¥ HE By
ZE R A FEPT — LQFP48 —7 x 7 mm 87.4
FE PR AP — LQFP32 -7 x 7 mm 89.0
Oia °C/W
FE PR I HFEPT — QFN32 — 4 x 4 mm 61.3
FEFNAEI I HPEPT — TSSOP24 — 7.8 x 4.4 mm 87.3
nooM88000 BT2R TR 299 5040
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6  BISULEA

% 56. AT32M412/416 RFIESyi 8]
5 AT32 M 4 1 2 C B T 7
7 & 55 |
AT32 = £ T ARM®KI32/47 k5 1l %

P ERE
M = HIHLIKE) & A

W%
4 = Cortex®-M4F

T AR5
1= H{EM

e A
2 = CAN &%)
6 = CANFD £ %]

51 % E
C = 48Ji#
K =32/
E =24

NERERAE
B = 128 KZ 1 INAFA7 il 2%
8 = 64 K I INAFAT il o

Ep
T=LQFP
U= QFN

P = TSSOP

R
7 =-40 °C%+105 °C

KTHEZIETHNER GERE . B MHAMARE S, 1§ 5EAHIHER: 718 5 A .

oo 202488, B33 299 0o
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7 XHERRARRE

R 57. JTERRAE
H# FA R
2024.8.8 2.00 |‘mAIMA
1. 30 440 SPIgHE
2. H#r 450 OPHRE

2025.2.7 2.01

oo 202488, B14% 299 0o
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fx A

AT32M412/416 B H 5 GPIO i ¢ R AL He 7 i) FLI%E 3¢ & KR w1 4/ 30 FilA/31.

nooof¥38400 HTSH B2, o
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AT32M412/416 &5 HiEF M

& 30. HAEHS GPIO H#EXRE

Input | ADC1 ADC2 DAC1/2 CMP1 CMP2 OP1 OoP2 OP3 OP4 Output
CMP1_INP2
PAO ADC1_INO ADC2_INO CMP1_INM6
I CMP1_INP1
PA1 ADC2_IN1 CMP1_INMO OP1_INPO OP3_INP2
PA2 ADC1_IN2 ADC2_IN2 CMP1_INM7 gm%’:m&% [oP1_ouT PAZ
I OP1_INP1
PA3 ADC2_IN3 CMP2_INP1 OP1_INMO
PA4 ADC1_IN4 ADC2_IN4 CMP1_INM4 CMP2_INM4
I CMP1_INPO
PA5 ADC2_IN5 DAC2_O CMP1_INM5 CMP2_INM5 OP2_INMO
PA6 ADC1_IN6 ADC2_IN6 CMP2_INM7 PAB
PA7 ADC2_IN7 CMP2_INPO OP1_INP2 OP2_INPO
PBO ADC2_IN8 OP2_INP2 OP3_INPO
I CMP1_INP3
PB1 ADC1_IN9 ADC2_IN9 CMP1_INM1 OP3_O m
PB2 ADC2_IN10 OP3_INMO
PB10 OP3_INM1 OP4_INMO
PB11 ADC1 IN11 ADC2_IN11 OP4_INP2
PB12 ADCL1_IN12 ADC2_IN12 OP4_O [~
L
PB13 OP3_INP1 OP4_INPO
PB14 ADCL_IN14 ADC2_IN14 OP2_INP1
PB15 ADCL_IN15 Hcvr1_ouUTH I N i___
PF9 ADC1_IN23 Hcvp2_ouTH I B 1 i o
% CMP1_OUT and CMP2_OUT are digital signals.
PF10 ADC1 IN24 Signa| description: Their mapping output pins are selected by IOMUX.
= For details, please look up the IOMUX table in RM.
PEL2 ::I:: 1. Input from 1/O
fL b 2. Ouput to I/O
DDDDE(,&%I%%DD 761

Web:www.manduic.com
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AR AT32M412/416 RF] SBETFM

B 31, R [ EXRE

ADC1_IN[26,24,23,15,14,12,11,9,6,4,2,0] ADC2_IN[14,12:0]

. Vopa
— maml 19 pit Voo
Temperature sensor T ADCL INZ0)]

12-bit
(Vrs) ADC1 ADC2
Internal reference OP4 output
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