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AT32F421 257> B E L 1IN EmPUERT 28 5ANEH s LN FEAR eI 8. PLEIN REHEE
o 2%
TR T e 8% 18 T i 23S 2 i) 28 1 T Re
F 4. RIS
EREER | s Zﬁi MR | WAMREN | Pk DMA R | BIHAEE | DA
S MR 16 fi I, BB, | 1~65536 [A] 4 4 3
e U s | mofmEs
B, G, | 1~65536 Z[H]
TMR3 16 fif 4
R i =
|, Rk, | 1~65536 Z ]
TMR14 16 fir ‘ I 1 T
‘ RGBT
S —
TMR15 | 16 f | 17E59%6 < t 2 1
: [ 7 By
TMR16 1~65536 2 |i]
16 i i1 1 1
TMR17 fir e FIE R 7
A TMR6 16 fi | 1760536 LW t ) ¥
- * " AT R B
‘e (TMR1)

—NERER S (TMRL) 7] DA o2 70 B 26l IE ) = HPWMA LSS, BA T AT At XA
FIEANPWMERT Y, 3BT AR 1 B 5e BEAIE AT B I & o DU/ (R 3E3E T LU T
® i AR
® fiilhig
® EPWM GAZELHLXFFHEED
® LY

fic B 164738 e i 2, e S TMRXE I 2% B A /1 B Th R .
4 fHIEE /1 (0~100%) .

Me & 16 PWMA LRSI, B HA

ARG, THEER T DARSS, RN PWME H 2R 1k, AT DT by i e 2 R 0%
RZThaeHl SR E N SR AR R, A BB AR R, DR I e 0 I i T DA I I 25 B T e 5 0d
I} o O AR, RO RS SRR I fE .
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2.9.2 ERAENZ (TMR3, TMR14, TMR15, TMR16, 1 TMR17)

AT32F421 550, WE T 218540 [E58 47 18 H g I35

® TMR3
TMR3J2E: T — 1647 H BN HE G 45 Jd T H B8 A — N 160 T o e o X AN TE I 28 £E S K 1)
BIREHC B TSR AN R, AN IEIE AR A TR s R PWIMART L AR X
fav it o
TMR3iL e & I 2 FE e Dy a5 m e N ge L [ TR, $RAEFRD e iR Thag. £
T, HHEER T DRSS . TMR3AEA T2 AAPWMEIH . TMR3 AL IDMALE R HLHI o
TMRIIL A A BEIY B it 28 M5 5, tARAL IR 1 234N E /R AL AR Bt

e TMR14
ZE I AT AN 1667 B SN G T A8 . — AN L6AL I T AT A LA SRS ()38 E, ANl
HOATH TR M . PWMATR R SR, T LS e Dhaed A e 8 F P . Bl
WA CARAE R B e i 2% o ZEURBEERR, TS oT DA R & .

® TMR15, TMR16, FMTMR17
X =8 e i 4 B 16407 B ) E # i TR L6 A T i ds . TMR1SEAG 24N iEE 1A |
AMETE, TMR16MTMRL7EA 1AM EE M TLANETE . A7 838 #0] H T4 Al 34 Hh EU i
PW M ERJ&] A A H
XG5 I 4 AT IE I I SRR D RE R E) AR, SR ALRIE B R TR
FEPRMEAT, THEES T DA R GG . X S5 ) 3% A ST (I DMALE SR A e L -

2.9.3 EAERZE (TMR6)
XA T I 252 24 I8 FH B 1607 I ST 4035

294 RGHEENZE (SysTick)

XA E R A2 T TSR E RS, T s — ANl IR 58 . BB R
® 24NNk U A

® [ E NIk

® YT EER N0 R A — AN AT BT il 2R G Ik

® [ YufEm B (HCLKE{HCLK/8)

2.10 Fi1#A (WDT)

B PRI T AN 120 G T B s A — 8L AT s, B PRI Bt R RS PN I B (LICKD $i2
Bt BUOMIZAS RS Tl BT LB AT TIRMEIRA AU . e ] DA E T I TR
ARl RN AL REA R G, BN A B HE R d8 N TR PSR i A B . Gl T R G T LA
BAREIMRGERS . EREEAT, T ikRas.

2.11 HOEEFE!TH (WWDT)

B LG TN A AT g Beds, JFRT LA E A HE AT e B A T I T R A
[ B AN RS, EH RIS, B RS Ik hee s AR, TGS T AR
4

ZHo
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2.12

2.13
2.13.1

2.13.2

2.13.3

2023.10.17

WRASER T4 (ERTC) MEMAHFFESR (BPR)

F b A PRI 4

® SRAUSLRTE 4P (ERTC)

® 532 Huith Ak L AR AE R

BRI SE I Bh (ERTC) A& —ANMHOZBCDE I #5158 . & 23 N oI ThiE:

o [HHEHFM. . A (12824840 « )L H. H. 4, %X ABCD (it
¥ .

St kg M RDE .

E SR H R EC 828, 29 (JH4E) . 30, iB&31K.

A G R A LA TR E AR AN A A LSS 2R B R R 77

®  AMERARGEMME, 512 Hz4ME T ERTCHEAT I

[ e 7 A7 % T LE AR A (RN TR) A s R 4%, ] BB e 1 0 7 B A LGRS il B . H B B2 B A7 I 0 3
AR BIERD . Dy b, /N B HURTHE B,

TG S FH T B (R S AT, BRIA B C B 9 A32.768 KHzZ i A= il LD (1 Bisf [ S

R L 57788 (BPR) N32(i 251788, M TAE520 7 i /7 BB . mith 5 R A R 1E
RGEAINGAL, WASTERAE AU R i E A7

BfEEH

BATAMEED (SPD

2/NSPHEN, AEEBMAES, A0 T AT B A5 R Al A 36 IR NI/AD o Fil 7 A vl 7 25 2% b
B, W E A8 ALER164 . AT CRC LM SCFFFEARISD R . MMCEL. FISDHC
Ko BT A HISPIHE I #R AT LA FHDMARRAE .

NEEREMED U2S)

24~ 5 SPIS FAbRHERIPSEe 1 A] DAL AR T Rl MR, 524N 1 0] DARC & 16/24/32407 53 HER (14 A
ol B TAE, SCREEAIURAES 2 N8 KHZ$I192 kHz., 44— MPSHE ML B N A, Bt
PR LLLA256 A RSN . Fir A7 1S3 ] {3 HIDMAFE ] 25 .

BRARPIRPW RS (USART)

AT32F421 Z45=hvp, WE T2MNEA DR DR % (USARTIRIUSART2) .

X2 MNUSARTE: 3453015 . L HFIrDA SIR ENDECAEHidmfidtt . £ AbFE24 @S, L [F2m
{E, BZ X TiEER. FILINE/NIhRE. 2N USARTIE D A ICTSHIRTSE S M., A
ISO7816/1) % it R AR ISPIEE ST . 2/ MNUSARTH: L # ] UL FHDMAR:AE .. A ECE ATX/RX
S E . 2/NUSARTH: HIEAS MR n[ ik 7. 5K A /AD .
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2.13.4

2.13.5

2.14

2.15

2.15.1

2.15.2

2023.10.17

AR R ELR (PC)

2MPCELEED, Re TR T2 B MASMRR, EAT bRt R (standard mode, 57100
kHz) FIpdgfEst (fast mode, =400 kHz) . 1PCEEZRAIR AT LI IN#1 MHz, B3RS E 5
BVRARIARR T 5, AT DU R A H RS 1B B b TR BAR S

1PCH: S FF7Ar 100 Tk, 707 MASE SR SCREU I IE Tk Y T B CRC AR A 2R IR B4 o
‘EATTAT A FHDMAEEE I3 F-SMBuUS &£k 2.0 /PMBuUS . 2K

A5hREHE: (IRTMR)

AT32FA21 B3R AIL T AR B SR T R . 1R RFETTMR16. USARTL. S{USART2Y
TMRL7I8] [N 3R . TMRL7 T8 4%, TMR16. USART1. sRUSART2HZALE K%K T
=5, AN S S EPBIEPAL3 A,

NAERAANESEES, UM E TMRLI6EE LM TMRL7EE L LU BOEH BT . BT A bR IR K
TR A AT AT e G R A o B A Y L ROE T 34

B ILRRS (CRC) HHEHET

CRC (JEAIURENSS) THREAIT N e i 2 iU A as, 320 8k 77 E —CRC
. FEARZ N, T CRCIFHAR Y T 58 UE A A& H ol i i — 2odk

B 7E#a% (ADC)

AT32FA21 55077, IR 1207 BLHE i 4 ds (ADC) , 1] DASEEL LR BT o1l e, SLi
IR B TE FN3AN PRI, P ax 3A P HREE 43 A N S E R R E AL RS (Vis) « WS %
HE (Vrernt) ~ FiVssao TEFFIBEIUT, HANHHATEE € M — HBE0ETE k.

ADCH] LA FIDMA#AE .

e S R SOV AR B MR — B 5 ST A P TS 2 R 135 5 e U A B
i A7 e

HEEHER S (TMRX) MIEZUER 88 (TMRL) AR, 70 al LA EREESIADCHIfil A, B
FEFP REMEADCHE e St [F) 20

BE£LRS (Vrs)

T A R 7 A — AN B N AR L Virs o T AR AR 7E N R 44 FADC 1 _IN16 o N I 1E
o PR AR S 1 i e O B U

T LR, AR RS A DR i e, DRIt P e B8 A R s 2 0 A A IR L AR A R LT

AN AT AR RN o R TG B ORS B P, U LA P b o 2 A AR T 00

Ij‘j %B%%% %EE ( VINTRV )

W ZHHEIE (Vintry) NADCHICMPIEME T — Mo M EHIH . Vinrrv N FEEZFIADCL_INL74%
NJ#IE L.
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2.16 WEEE (CMP)

AT32FA21 3N E — MBS (CMP) , BRI ZHE /L (NEEAMED | IR A
B AR A AR, T Bt DD e DL R TR AR -

SEHEBE LI Z —:

® /MEGPIO

® NHZEHL (Vintry) BIZEL (/4. 1/2. 3/4)

bl A 2% AT MR BEARAS QM g, byt B LSS 48 a4 o

2.17 HBTLARD (SWD)

N HARM®ISWDHZ 1, 38— M AT IR 1, 7T DLSEELBR AT 2 ol TS Fbs,  SEaing
H AR e SR

] ]
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B 2. AT32F421 &%\ LQFP48 5| oA

= o <
0 0O N0 Moo
S SmaO0OmommO<<
S>Spoomooooaaan
[T i rird
O OISO ANAOO N~
SIS TTIITOOM
Voo O] 1 36 PF7
TAMP/PC13 [} 2 350 PF6
LEXT_IN/PC14 [ 3 3411 PA13
LEXT _OUT/PC15 [] 4 3310 PA12
HEXT _IN/PFO [ 5 3210 PAl1l
HEXT OUT/PF1 ] 6 310 PA10
- LQFP48
NRST [ 7 Q 300 PA9
Vesa [1 8 297 PA8
Viopa L 9 28 PB15
PAO 10 27 PB14
PAl1 11 26 PB13
PA2 (12 250 PB12
MO OMNMNODOOANMS
T A A A A A NN AN AN N
DO 0000000 000
PP EFREE
Aoooocooomm=> >
Qo
A 3. AT32F421 &% LQFP32 5| {4 A
o
= Lo
w O N~ ot md
HhnOMmMMmMmmMm <
Smoooooa
[T T rrrr
NdHOOOWMNSOL
N MM ANNNNN
Vpp [ 1 2411 PAl4
HEXT IN/PFO [] 2 2311 PA13
HEXT _OUT/PF1 [] 3 2211 PA12
NRST [ 4 21 PAl1ll
Vppa L] 5 LQFP32 200 PA10
PAO [ 6 19 PA9
PAl1 C 7 181 PAS8
PA2 [ 8 173 Vpp
OO A ANM< WO O
Lo B e B o IR O IO IO o |
LTI T LT T O L
N <O ONNOHA 0
{I<<<DmY
aoooaaon
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& 4. AT32F421 &5 QFN32 3| 4>

= o

0 O~NOLTmA

NMOMmMmMmMmMmmMm <

AN a A T s N a W a W a I a

LT OO L

N—HO WM O L

MO MANNNNN
Vop &1 . 24 PA14
HEXT_IN/PFO [ 2 . 23[] PA13
HEXT_OUT/PF1 [1 3 | . 220 PA12
Vopa |1 5 | . 20} PA10
PA036§ ' 190 PA9
PA1 1 7 ’33 | 180 PAS8
PAzjg/éoﬁvamco]'?[VDD

s L B o R o O R I B o |

OO0 Oomm

Ve NSO OO AN

- CIACC<C MM

Vss/Vssa (AN e W e W A M s WA I T a

& 5. AT32F421 %% QFN28 5| 44

o <
N~ O S M
MMM MmM <<
(e N ey Ay a Ry a Ny a
NANANNNNN
BoOTO 1 1 . 217 PA13
HEXT_IN/PFO [ 2 . . 207 PA10
HEXT_OUT/PF1 I 3 | - 190] PA9
NRST |/ 4 | QFN28 18| PAS
Vopa & 5 | 170 Vop
PAO 1 6 29 | 160 Vss
PAL 1 7.7 157 PB1
OO O A NM <
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& 6. AT32F421 &%) TSSOP20 5| j{i4r#

BOOTO| 1 201 PA14
HEXT_IN/PFOL| 2 19 1PA13
HEXT_OUT/PF1 | 3 18 —1PA10 (PA12)
NRST| 4 17 C1PA9 (PA11)

Vooa | 5 16 Vo

pa0 6 o0P20 15 v

PALLC| 7 14 1PB1

PA2( ] 8 131 PA7

PA3C] 9 12 1PAB

PA4C 10 11 1PA5
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TRAATI2FA21LZHN G IGE 3, " 3Romxd N TS %5 . BRARTE 51 BIAL T T A6 5 hoRe ) i
W, EASWIRIAEALE 5 I RS SEPn o A AR . BRAERRDERUEM, 5 AE S A IR A = AT 5
FiT A GPIOHR B NV S HiI N 51 ISR /2 i GPIOX_MUXXZ AZ 3ib BT Re, BN Th g2 i id 45 2
- ELAR AR R D RE

% 5. AT32F421 & 58| e X

Gl s
o B R
N | o | % g 5| AR ® i Thee i Th
2181288 wmEme |2|0 Ll Ll
) LL LL ol o — o
@ oo H| S o
-l -l1]1]12 Vop S | - v R
- -] -2 PC13 /o | FT - TAMP1 / WKUP2
PC14 /LEXT_IN
-l - -1]-1]3 (PC14) /0| TC - LEXT_IN
PC15/ LEXT_OUT
- -] -4 (PC15) /0 | TC - LEXT_OUT
21221215 PFO/HEXT_IN | 5 | 7¢ 12C1_SDA HEXT_IN
(PFO)
3/3|3|3]|6| PFL/HEXTOUT |0l 12C1_SCL HEXT_OUT
(PF1)
414|447 NRST o | R BRI | NESE A (KR RO
- - - - 8 Vssa /| VREF- S - B | Sk
5|/5|5|5]|9 Vopa / VRer+ s | - Bt / IESEHE
ADC1_INO /
TMR1_EXT / USART2_CTS/ —
6|6 |6]|6]10 PAO I/0 |FTa 1203 SCL [ OMPL OUT CMP1_INP2 / CMP1_INM6 /
- — WKUP1
TMR15_CH1C/USART2_RTS/
71717711 PAL /0 |FTa 1202 SDA / EVENTOUT ADC1_IN1/CMP1_INP1
8|8 |8|8]12 PA2 /0 |FTa TMR15_CH1/USART2_TX ADC1_IN2 / CMP1_INM7
TMR15_CH2 / USART2_RX /
9 /99913 PA3 I/0 |FTa 1252 MCK ADC1_IN3
TMR14_CH1/USART2_CK /
1010|1010 | 14 PA4 I/0 |FTa SPTL CS/ 1251 WS ADC1_IN4/ CMP1_INM4
ADC1_IN5 /
11 11(11]11 15 PA5 I/0 |FTa SPI1_SCK/12S1_CK CMPL_ INPO / CMPL_INMS5
TMR1_BRK / TMR3_CH1/
TMR16_CH1/SPI1_MISO/
12121212 | 16 PAG /0 |FTa 251 MCK /1252, MCK / ADC1_IN6
CMP1_OUT / EVENTOUT
TMR1_CH1C / TMR3_CH2/
TMR14_CH1/TMR17_CH1/
13 13|13 |13 17 PA7 /0 |FTa SPIL_MOSI/ 1251 D / ADC1_IN7
EVENTOUT
TMR1_CH2C / TMR3_CH3/
- 1414|1418 PBO /0 |FTa USART2_RX/12S1_MCK / ADC1_IN8
EVENTOUT
TMR1_CH3C/TMR3 CH4 /
14 |15 |15 | 15 | 19 PB1 /0 |FTa TMR14 CH1/ ADC1_IN9
SPI2_SCK/12S2_CK
-l -1l16] - |20 PB2 /0 |FTa TMR3_EXT ADC1_IN10
S I I N . I S . ] ]
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5| 5 I
o =B
N | o | % g 5| AR ® i Thee i Th
o812 88| wmEme |2|0 Ll Ll
) LL LL ol o — o
@ oo H| S o

SPI2_SCK /12S2_CK /

- - -2 PB10 /O | FT 12C2. SCL. -
- -] - 22 PB11 /O | FT I2C2_SDA / EVENTOUT -
15|16 | - | 16|23 Vss S| - K
16 (17 |17 |17 | 24 Voo S | - A AR

TMR1_BRK / TMR15 BRK /
-l -l -] -125 PB12 I/O |FTa SPI2_CS/12S2_ WS/ ADC1_IN11
[2C2_SMBA / EVENTOUT
TMR1_CH1C/
-l -l -] -1]26 PB13 I/O |FTa SPI2_SCK /12S2_CK / ADC1_IN12
12C2_SCL
TMR1_CH2C / TMR15_CH1/
e e Y PB14 I/O |FTa SPI2_MISO / 12S2_MCK / ADC1_IN13
12C2_SDA
TMR1_CH3C/
-l -l -] - |28 PB15 I/O |FTa| TMR15_CH2/TMR15_CH1C/ ADCLJN%XLfﬁgc—REHN/
SPI2_MOSI / 12S2_SD
TMR1_CH1/
USART1_CK/USART2_TX/
- 18|18 |18 29 PA8 /O | FT 12C2 SCL / CLKOUT / -
EVENTOUT
TMR1_CH2 / TMR15_BRK /
USARTL TX/
1719(19|19]30 PA9 /O | FT 12C1_SOL / 12C2. SMBA / -
CLKOUT
TMR1_CH3/TMR17_BRK/
1820|2020 31 PAL0 11O | FT USARTL RX/12C1_SDA -
TMR1_CH4 / USART1_CTS /
17@)| -@ | 21 | 21| 32 PA11 /O | FT I2C1_SMBA /12C2_SCL / -
CMP1_OUT / EVENTOUT
TMR1_EXT/USARTL RTS/
@) @ _ _ i
18 22122133 PAL12 /O | FT 12C2._SDA / EVENTOUT
PAL13 PA13/IR_OUT/
1912112312334 (SWDIO®)) Vo | FT SPI2_MISO / 12S2_MCK i
-l -1 -1-135 PF6 110 | FT 12C2_SCL -
-l -l -] -136 PF7 /O | FT 12C2_SDA -
PAl4 PA14 / USART2_TX /
20 22| 24124137 (SWCLK®) Vo | FT SPI2_MOSI / 1252_SD i
USART2_RX/
SPI1_CS/I12S1 WS/
- |23|25|25]38 PA15 11O | FT SPI2 CS /1252 WS / -
EVENTOUT
SPI1_SCK/I2S1 CK/
- |24|26|26|39 PB3 /0 | FT SPI2_SCK /1282 _CK/ -
EVENTOUT
TMR3_CH1/TMR17_BRK/
SPI1_MISO / 12S1_MCK /
© 2527|2740 PB4 Vo | FT SPI2_MISO / 12S2_MCK / i
I2C2_SDA / EVENTOUT
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o | E
218128 |8| wreww |B|O Ll Ll
) LL LL ol o — o
@ oo H| S o
TMR3_CH2 / TMR16_BRK /
SPI1_MOSI/12S1_SD/
26|28 |28 |41 PB5 /0 | FT SPI2MOSI /1252 SD / WKUP6
12C1_SMBA
TMR16_CH1C / USARTL_TX/
27|29 |29 | 42 PB6 /O | FT 1251 MCK / 1261 SCL
283030 |43 PB7 vo | Fr | TMRIZCHIC/ gDS:RTl—RX/
1|1 (313144 BOOTO | | B Ja s L0
32| - |45 PBS /O | FT TMR16_CH1/12C1_SCL
TMR17_CH1/IR_OUT/
SPI2_CS/12S2_WS/
46 PBY Vo | FT 12S1_MCK / 12C1_SDA /
EVENTOUT
32| 47 Vss S| - 7 Hh
48 Vob S - FrH R
EPAD s -
29 (33| - | - (Vss/Vssa) S | - B |

(1) I=%AN, O= #, S= M.

(2) TC= i P, FT= —f&5 VA PAR, FTa= WlIhEes VIEFAZ, R= AN ESS ER iR 2451, B =
A N E 55 Fh P FIBOOTOS il HhFTas| I B AT N Bhr. SN FHES, HAS VP4 AR
P BB, AN VASF R 24, IR 4 % 2N F VDD + 0.3 V.

(3) TETSSOP20#}%% 32 RFPALL/IPAL2 K H: 57 FH D REE ok B 44 25 e i AR S PAQ/PALO K H BT F ThRE

(4) TEQFN28F#: I, HMFEPALLFIPAL2TES %6 AT, TATINHAE Sy AR 5] I A 2o L 5 ) Sy o] 5 1 e F
FEVCHRAERE T A1 B i AR B DAB LR

(5) Efif5, PA13/PA145| It B N E HThEESWDIO/SWCLK, Bhi SWDIOS| JiIf Py 5 L 4z B FH A1 SWCLK S| IR A 38 T Bz e
BEL M IR A o
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4 TS HbHRRRSY

A7 FsE

OX5FFF_FFFF
e
0x4246_8000
0x4246_7FFF
SNSRI S BB ETX
0x4200_0000
Ox41FF_FFFF s
0x4002_3400 -
0x4002_33FF e
3
0x4000_0000
0x3FFF_FFFF
Re
0x2208_0000
0x2207_FFFF
SRAMB{ir 4 7E Bl X
0x2200_0000
0x21FF_FFFF
. R
0x2000_4000
0x2000_3FFF
- SRAM
0x2000_0000
OX1FFF_FFFF
- R
Ox1FFF_FA00
Ox1FFF_F9FF -
Ox1FFF_F800 | /M AAEUEK
Ox1FFF_F7FF
Ox1FFF_F400 bR
Ox1FFF_F3FF
B REX
Ox1FFF_E400
OXx1FFF_E3FF
R
0x0801_0000
0x0800_FFFF
N Ffiges
0x0800_0000
0x07FF_FFFF .
0x0001_0000 2
0x0000_FFFF TRIEBOOT L5
WFFINFEE
0x0000_0000 B2 A TX

Cortex-M4#9
NSNS

RE

Hhik

SRAM

(N

OXFFFF_FFFF

0xE000_0000
OXDFFF_FFFF

0x6000_0000
OX5FFF_FFFF

0x4000_0000
OX3FFF_FFFF

0x2000_0000
OX1FFF_FFFF

0x0000_0000
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5 B SR
51 A%
511 HE/PRBERBE

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,

5.1.2 SLEIEA{E

R S HEFTa= 25 °CHIVpp=3.3 V.
5.1.3 LRI

SR I BAH TR R &I

514 fHEFR

K8 ftERE
Backup circuitry
(LEXT, ERTC, Wake-up logic,
BPR registers)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, }
ouT !
2 |
[ < 10 !
ol Logic |
i g |
|
‘ Kernel logic i
l (CPU, l
! Digital |
VDD | & Memories) !
| |
| |
V, | |
= j LDO >i |
| |
2x100 NF e i i
, j | |
_— Vss b }
VDD
I
100 NF  pb—
Sy — ADC, CMP
___4\,5%[]—' RCs, PLL,
D I S S . I N L] -
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52 #XHBRAE
521 HEllE

INERSAF LI EAT WUR L [0 m RBUE ] PR (K6, &7, A8) P, WhHEx
PEARANEIARIR o 3% B G245 B AR S I KB, FFANRRAE I 1 T a8 PF D REMERRIETCIR . 48
PRI TARAE S KAB 25 1 s e A (T mT Stk

x 6. BRI
=) Ei3% R/ME BRAE LA
Vop-Vss HMBEMLEEE (B3 VopafIVop) -0.3 4.0
FEFTH| I E s N B
TEFTasl i LI N s, 51 B vl NP7 7S Vss-0.3 6.0 v
Vin LT TDAN S VAN & N R T
TETCHI I - N o
Vss-0.3 4.0
TEFTasl 4 LS N, 515 B BT
|AVppy| N[ v 5] 2 T g P 72 - 50 .y
[Vssx-Vss| | ARl 51 2 8] (1 HL s 22 - 50
7. BREREE
i) fiig BAE LA
Ivop 253 Vop IR ZE (1 A FLIRT (RN FRID 150
lvss 23 VssHIZR A B TR (IR H FETRD 150 A
o T GPIOANHZ il 51 A L Fry i th V8 F i 25
R GPIOAZE I 5] J_E )% L F i -25
% 8. EERE
i) g e LA
Tste i A7 1 P -60 ~ +150 o
T; RS IR 125

2023.10.17 FE2TH fRZs 2.02




-3 AT32F421 &% HIEFMH
5.2.2 HSSUEME

BT =AAFKME (HBM, CDM, FILU) , i %€ IR J7 ik, bt A i A7 5 B il BL kg
B TR T T e

FEBE (ESD)
BB IN BT R L I PR 51 . X ANINAAT 5 JS-001-2017/3S-002-201 8451k«
x9. BHBHBRA
#e ZH %M ey} mRAME | B
Vespmem) | i HICHL L CAARBRD) Ta=+25°C, ££JS-001-2017 3A +6000 v
Vespcom) | ifHIHLHLE (FRHIRARAL) | Ta=+25°C, £4JS-002-2018 1] +1000

B4 (Static latch-up)
N T VSRR RE, TR LT R A EIAJJESD78ESE B FL I AR BIUbR 1 1) ELAMNER S AR B
® BRSSP AL AR R A £
® FEREMEAL HH AR E MIGPIOT I By AL
K10 HSER8E
e ¥ #H FIAE
LU S R Bl Ta=+105°C, fF&EIA/JESD78E I 24A (£200 mA)

2023.10.17 F28 W fRZs 2.02
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5.3  #E
5.3.1 B T{E&M
RN, BRATEFRME
5 S8 %4 B/ME | BKE | B
fHeLk B AHBE £ 555 0 120 MHz
frolkiz | N ERAPBA/ 28} BhAiiR 0 fHeLk MHz
Vbb AR TERE 2.4 3.6 \%
Vbpa AU, YR A H W25 5 Voo A [8] B A Vbp \Y
LQFP48 (7 x 7 mm) - 230
LQFP32 (7 x 7 mm) - 243
QFN32 (5 x 5 mm) - 503
Po UIERFEHL: Ta=105°C mw
QFN32 (4 x 4 mm) - 446
QFN28 (4 x 4 mm) - 446
TSSOP20 (6.5 x 4.4 mm) - 194
Ta PRBEIE A -40 105 °C
5.3.2 _EHBEER B TR
F 12, L ARTBIBAT B TAES A
S S %M B/ME | BXE | B
foo Voo ETHEHR 0 oo ms/V
Vop | % 20 = Hs/V
5.3.3 WESAABIRE AR
£ 13, PHRE AR R BB
S K B/ME | HREUE | BOKfE | BAr
VPoR L EE A HRME 1.73 2.06 2.4 \Y
VIR IR R Z AT BE 1.62@ | 1.88 2.16 Y
Vivrhyst | LVRIB Jii 180 mV
TresrTenro =R SES" H;T l‘?: Voo i T Veor H. #7420 [i] 8 it TrsTTEMPO a5 e
CPUHURIZAT
(1) HZAEIHERH, ANEAEH IR,
(2) 7= a R B BT ORIE & SN BB VR
20231017 I %zﬁ__ T K7 2.02
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B 9. ErmBEAAKEEZAFEEE

Vobp
A
POR \
A
VLvRhyst
LVR
<P TRresTTEMPO
»
Reset
R 14. TR R AR E
i S %1 B/AME | HEME | BKE | B
X Nsb) S 2.19 2.28 2.37 Y
Vpvm1 PVM#E{E1 (PVMSEL[2:0] = 001) -
TR 2.09 2.18 2.27 \Y;
X EFt@ 2.28 2.38 2.48 Y
Vevmz PVMBE{E2 (PVMSEL[2:0] =010) -
TRER®@ 2.18 2.28 2.38 \Y;
) EItir@ 2.38 2.48 2.58 Y
Vevms PVMEE{E3 (PVMSEL[2:0] = 011) -
TR 2.28 2.38 2.48 \%
) ETti@ 247 2.58 2.69 Y
VpPym4 PVM&{E4 (PVMSEL[2:0] =100) -
TR 2.37 2.48 2.59 \%
) ETti@ 2.57 2.68 2.79 Y
Vpvms PVMEE{E5 (PVMSEL[2:0] = 101) -
TR 2.47 2.58 2.69 \%
X EItu@ 2.66 2.78 2.9 Y%
Vpyme PVM#{E6 (PVMSEL[2:0] = 110) -
TRER®@ 2.56 2.68 2.8 \Y,
X ETHE 2.76 2.88 3 v
Vpym7 PVMBEE{E7 (PVMSEL[2:0] = 111) -
TR 2.66 2.78 2.9 \Y
Vhys p@ | PVMIR i - - 100 - mvV
Ioo pvm)®@ | PVMHER IR TE #E - - 20 302 uA
(1) PVMSEL [2:0] = 001 H~F 1] e T VeorJE I fH F
(2) HZAIERE, AEEFHINER.

2023.10.17 FE30X fRZs 2.02
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5.3.4 TEfEasket:
x 15. INEAEfEgHe ™
#s E 21 HRE BAE B:<X 74
Trroc | SR [H] 60 65 us
terase | FR X HEEBRINTH] 6.6 8 ms
tMe AR IN [A] 8.2 10 ms
(1) HERRE, AEAF IR,
R 16. N oy AR RAFIAR ™
w5 B4 %AF B/ME HRIfH BAE L:<LivA
Neno | FHr (ESRED Ta=-40~105°C 100 Tk
tRer | HUBARAFHERR Ta=105°C 10 4
(1) HERRE, AEAF IR,
5.3.5 e ERsEE
HIHFEE Z M SR RGNS, RS PHERE, AEA I, XESEA R R T

TEHLE . BERZ . GPIOTI It fidk. F= e E . TAEME . GPIOMIMEIFER ., ULHAT

IRV

SR FIB K L RTH #E

WEERIAR AT IR %A T

® A NIGPION| AL TR .

®  [NAEAEAH AR 7 il I 18] B ek FRIATR R % (0 ~ 32 MHzI A0 E45 1, 33 ~ 64 MHzI 14
ER A, 65 ~ 96 MHzIN 24645 A I, #8196 MHzI N3R5 A D

B THEINRETT A -

frcika = fHeks freike = fHerks fabccrk = freLk2/8.

®  BRARMEAIbRE, HLAUEEEVop = 3.3 VAITA = 25 °CHIINRS 2], & K{HAEVop = 3.6 VAR
(G

2023.10.17

B/IMH
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R A7 BT TR i 78

HARUE
5 SH %4 freLk E::¥ A
ERRFTAMMER | REFTEME
120 MHz 16.7 11.3
108 MHz 15.2 10.3
72 MHz 10.5 7.19
48 MHz 7.62 5.44
36 MHz 5.98 4.34
24 MHz 4.65 3.54
ERESM SR (HEXT) W@ 16 MHz 3.45 271 mA
8 MHz 1.96 1.57
4 MHz 1.50 1.30
2 MHz 1.27 1.16
1 MHz 1.16 1.10
500 kHz 1.10 1.07
o BT 125 kHz 1.06 1.04
A LI 120 MHz 16.7 11.3
108 MHz 15.1 10.3
72 MHz 10.4 7.14
48 MHz 7.52 5.38
36 MHz 5.88 4.27
24 MHz 453 3.47
IBAT T e A HIRCHR ¥ 2%
CHICK 16 MHz 3.34 2.63 mA
8 MHz 1.83 1.48
4 MHz 1.37 1.20
2 MHz 1.15 1.06
1 MHz 1.03 0.99
500 kHz 0.97 0.95
125 kHz 0.93 0.93
(1) AMERI BlN8 MHZ.
(2) Hfucik > 8 MHzIF jg FIPLL.
— — - — — — —— —— - —

2023.10.17 FE32H fRZs 2.02
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R 18. BEIRAEA T i S s il 78

HARUE
s 28 % frcLk Bhr
fEREFTE MR | RHEFTE MR
120 MHz 12.2 4.99
108 MHz 11.1 4.59
72 MHz 7.76 3.38
48 MHz 5.81 2.89
36 MHz 4.60 2.42
24 MHz 3.70 2.25
ERESM SR (HEXT) W@ 16 MHz 2.80 1.83 mA
8 MHz 1.60 1.11
4 MHz 1.30 1.05
2 MHz 1.15 1.02
1 MHz 1.07 1.00
500 kHz 1.03 0.99
oo M ARAR U ) 125 kHz 1.00 0.98
A LI 120 MHz 12.1 4.88
108 MHz 11.0 4.47
72 MHz 7.65 3.27
48 MHz 5.70 2.78
36 MHz 4.49 2.30
24 MHz 3.59 2.13
1B17 Tk N HRCHR & %
CHICK 16 MHz 2.68 1.71 mA
8 MHz 1.47 0.98
4 MHz 1.17 0.93
2 MHz 1.02 0.89
1 MHz 0.94 0.88
500 kHz 0.90 0.87
125 kHz 0.87 0.86
(1) AMEBEEP N8 MHzZ.
(2) Hfuck > 8 MHzRY J5 FIPLL.
— — - e— — - — —— —— -

2023.10.17 FE3I3H fRZs 2.02
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R 19. BT TR K AFEE

&5 e 21 *AF fHeLk B L:<¥ VA
TA=85°C | Ta=105°C
120 MHz 18.9 20.7
108 MHz 17.3 19.1
72 MHz 12.6 14.4
EH AN IR (HEXT) @ |48 MHz 9.69 11.5 A
fERERT A b 36 MHz 8.04 9.81
24 MHz 6.69 8.45
16 MHz 5.49 7.24
o 8 MHz 3.99 5.73
loo | IEAT R AR R HL i
120 MHz 13.5 15.2
108 MHz 12.4 14.2
72 MHz 9.29 11.0
BRSNS RIR (HEXT) @ |48 MHz 7.52 9.26 A
KUIFTA M 36 MHz 6.41 8.14
24 MHz 5.60 7.33
16 MHz 4.76 6.49
8 MHz 3.61 5.35
(1) AMEBEFEP98 MHzZ, *fucik > 8 MHzH 5 FPLL.
# 20. IR T KR KBEIRHEFE
75 e 21 xAF fHeLk sl BAr
TAa=85°C | Ta=105°C
120 MHz 14.4 16.1
108 MHz 13.3 15.0
72 MHz 9.85 1.6
EH AN IR (HEXT) @ |48 MHz 7.89 9.58 A
fERE AT A i 36 MHz 6.69 8.36
24 MHz 5.79 7.45
16 MHz 4.88 6.53
oo | FEURHE 1 B0 o Mz 508 i
120 MHz 7.06 8.70
108 MHz 6.66 8.30
72 MHz 5.45 7.09
EHAN IR (HEXT) @ |48 MHz 4.96 6.57 A
KA H 36 MHz 4.48 6.12
24 MHz 4.31 5.93
16 MHz 3.89 5.53
8 MHz 3.18 4.81
(1) HMBIF N8 MHZ,  *fucik > 8 MHzIN f5 FPLL.
— — - — — — —— —— - —
2023.10.17 -7 ) f 7 2.02



AR AT32F421R5] BEFM

R 21, FREEIRAAHLE T B B ALK BT R

HRIEO BKER
s e At Vbp = Vop = Ta= Ta= Ta= Sl
2.4V 33V | 25°C | 85°C | 105°C
LDO 4t Fiz47#ix, HICK Fl
- N o " 445 450 4100 6750
IRIEMREIE | HEXT 551, WDT 5%
PR B | LDO Ab T ph#Es 8 H LPDS1 Z: e MA
oo |® Y& N1, HICK fl HEXT ¢ 205 210 2000 3315
B, WDT 2]
MU | LEXTRIERTC . 2.4 3.6 46 5.9 7.6 A
LR | LEXTFIERTCH S 3.2 5.1 5.9 7.2 9.2 H
(1) SAMERAETA = 25 °C R MRS 3.
(2) HEZEATEAE, AEAEFFNHR,
(3) HHARMEARFE R FTCRM_AHBEN[4] (FLASHEN) A Zi ¥ B 1, 75 Bl 45 7= A 4i4h 4150 AKEFE .
(4) BE L Z A ] R M L 780 {1 F B0 435
& 10. LDO 7EBATHEN, YREEIRAENT i SR B IR #E7E A F I Voo I SR E Xt
4.0
3.5
3.0
25
% 20 —8—36V
; 33V
[i}]
= 15 ——24V
)
1.0
0.5
.__
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)

2023.10.17 H35H fRZs 2.02




SRR AT32F421 %5 SETFM

& 11. LDO FEMRINFEAR AT, SREEHRARE T iy S0 2 e PR FEE AR R Voo B 53R B % EE

2.0

15

1.0 ——36V
3.3V

—8—2.4V

Current (mA)

0.5

.__
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)

B 12, AT ISR BRI ARAEAS R Voo B 538 B HIXT EE

8

—8—356V

3.3V

Current (pA)

—8—2.4V

-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)

2023.10.17 F36H fRZs 2.02




1-7% AT32F421 2% BIEFMH

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 22. WESMRATEHRHEFE

WES B HAE B
DMA1 2.15
SRAM 1.06
Flash 12.08
GPIOA 0.50
AHB
GPIOB 0.50
GPIOC 0.50
GPIOF 0.50
CRC 0.70
TMR3 6.29
TMR6 0.49
TMR14 2.28
SPI2/12S2 2.26
APB1 USART2 211 MA/MHz
1’C1 1.71
12c2 1.68
WWDT 0.20
PWC 0.39
SCFG/CMP1 0.29
SPI1/12S1 2.03
USART1 2.12
TMR1 7.68
APB2
TMR15 4.65
TMR16 3.19
TMR17 341
ADC1 5.17
— e— - ee—— - .- —— — — —— -

2023.10.17 FEITH fRZs 2.02




<[
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5.3.6

2023.10.17

S ER I IR

A5 P R R R VB R A A T R T S BB B

R AME AR (HEXT) " RMEEH — A4 ~ 25 MHZ ¥ 7R/ W B 1R 25 4 B (R 3R 35 2 7 A o AR TS Th BT
S R T TR K RSN e a A, R SR SR E VPSRRI R . N,
TR A A 0 B HL 0 AURS T E ML SE T AR i P S B, Al 1 2R SRR ShiS AR E I TR . A 5%
PRI TR S H (B, 3%, RS |, EE WA MR .

3 23. HEXT 4 ~ 25 MHz S #R45#E0@

®/E S *AF B/ME BRIE BKE L:=X (74
fHExT N | TR ERAR 4 8 25 MHz
tsurexn)® | JE B ] Vo2 F 2 HI 2 ms

(L) VE DR B TR 2 B 1 7 T 0 2 1

(2) HERE A, AP

(3) tsupiexn R FIEIITIA], RGP (L AEHEXTIF AR, 125 /9 IR 2 198 MHZIRS K BT 1. S MR AE— A6
R TR B8 LR, 2T AR 8 P B R T ALK

XFCLMCre, BV R R RN A BT (BAMEDN) 5 ~ 25 pFZ A& A

e RPN &R I AR EOERAS . B CLMCLAAMFASH. 5 AHE FEH LLCLAMICLM &

ITHES HAEBAENSE . FEIEFECLAICLI, PCBRIMCUSI AN %% [EAEAN (AT LLHH#S

A5 -5 PCBAR ¥ L %4410 pFAtith).

& 13. HEXT 1§ 8 MHz 545 i) B U3 F

// Cu \\\\
/ N HEXT_IN D fuext
/
/ L 8 MHz Bias
\ [ RF | Controlled
\ T, crystal .
\ / gain
\ /
= \\ HEXT_OUT
N N - R . CLZ/ i B _
I S S . I N L] -

#F38 W A 2.02
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2023.10.17

A5 FH A58 1w 0 R 72 A B T A
TR RS EOR A A S el SN B A4S
R 24. HEXT SM500 B0 IR

#e E 2 %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 .
&l 14. HEXT 4Bt IR A R Fr B
A
Vhexts
90%
0,
VHEXT]IZOA)'
Lr(HexT) = < {rHexm > twHexT) <—'*'CW(HEXT)J[
Thext
External fexr ot IL
ex
clock source - HEXT_IN
1T -

39T

R4 2.02
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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
& 25. LEXT 32.768 kHz F#RKeHEM@
"E ZH FAF BME HEUE BAE | B

tsu(LexT) JA B[] Vopse 2 5 I - 180 - ms
(1) WIREMEES SR &P SR A SR 45 .
(2) HZEATAGSE, AL =R,

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 15. LEXT f# f 32.768 kHz 5 #R 1 #L %I N

LEXT_IN

> fLEXT »
Bias

// \
3 o [
= \\\ /'// LEXT_OUT
VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T

2023.10.17 FAH fRZs 2.02
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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 26. LEXT S50 B JRGE

#e E 2 %M B/ME HRE BAE AL
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 %
I LEXT_INFi A\ I LI Vss < VIN < Vop - - +1 pA
(1) HEWTRIE, AEA .
& 16. LEXT 418 i IE AL WA Fr &
A
Viexth .
(0]
0,
Viextt %
Loexn) > > Trex) > tw(exT) - tW(LEXT)t
Tiexr
External flont ot IL
ex
clock source f|——F—» LEXT_IN
JLIMIL -

EBMTH

R4 2.02



ART

5

AT32F421 %% ¥4EF M

5.3.7 WHEEF BRI
R A ERESP (HICK)
% 27. HICK i} éhikit:
s 2 x4 B/ME BRIE BAE B:<X 74
fHick R - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
{4 F # LAZ5 77 38 CRM_CTRL 1 1 y
REHED ) ) °
Ta=-40~ 105 °C -2 - 1.5 %
ACChick | HICKYR %28 Bk
_|Ta=-40~85°C -2 - 1.2 %
H R HE@
Ta=0~70°C -1.5 - 1.2 %
Ta=25°C -1 - 1 %
tsurick)@ | HICKHIR ¥ 2% 3 3 i [A] - - 10 12 us
IobHick)@ | HICKYE 3% 25 ThEE - - 220 290 pA
(1) BEWTHPRIE, AEAEFZ IR,
(2) HZEATEEAE, AEAEFFNER,
B 17. HICK B 41k B 518 5 B Xd LG
2.0%
1.5%
1.0%
\M
a% 0.0% —o—Typ.
8 Min.
Z
=0-5% —8— Max.
-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)
fREE N FRR B (LICK)
% 28. LICK I ghikit:
75 S % B/ME HAE BAE L:<K (74
fuek™ | iR - 25 35 45 kHz
(1) HEZAINEE, AEA= PR,
D B B S .1 1 | ] ]
2023.10.17 EA2TH R4 2.02
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5.3.8 PLL 4§tk

5.3.9

5.3.10

2023.10.17

£ 29. PLL %t
s ¥ B/MEW BRIE BAEOD | B
PLL# N8R 2 8 16 MHz
frLL N
PLL# NI 5 25 B 40 60 %
feLL_ouT | PLLAZ # e st 16 120 MHz
trock | PLLESAHET[A] 200 us
Jitter | Cycle-to-cycle jitter 300 ps

(1) BB, A7 TR

(2) FEERMAEFRPEIMARE, AMARYEPLL AR # i AE ffeu_ourit T O VTSN

IR FERA BRI [R]

R L RN BN TR AE FR SR B O HIC KR S e B2 Bl A5 21

AT 3R F AR T E -

® MR, A B 1 N I A et P 1 FH PRI o

O RHEARELAFHIAET: BB EHICKE 2.
F 30. {RIOFEREA A M EERT B]

WG PS8 FH) YIS =24 R 90

el ¥ M R{E LA
twusLEEP NG R 3.3 us
twosron MIRBEARAR e (LDOAL T2 17RO 380 s
MIRHEARAR e (LDOALF ThHERE D 450
twusTDBY MR 0 iR 1250 us
EMC H¢tt

TRURAE WU TR 72 o 1 25 DA IS A 34 7 I 1 o
ThEeEEMS (REREBUR )
® EFT: 7EVopflVss bl #l A /20 A W it i — MR AR B R (K Bk e CIE R A e B34

ThREVERE IR -

XA FA1EC 61000-4-445 i

# 31. EMS f¢%

Ciin=g

2%

1 FANIRE

TEVopFVss BT 575 1EC 61000-4-4175
PRI G/ 25 R0 I B it 5 ST e A R 1
Verr | AR AR IR, VooFIVss N A —47
uF HL25 3% HAF X Voo MVss L &4 —0.1uF
SR HLA

Vob = 3.3V, LQFP48, Ta=+25°C,
frok = 120 MHz. FF&1EC 61000-4-4

Voo = 3.3V, LQFP48, Ta=+25°C,
ficlk = 72 MHz. fF&1EC 61000-4-4

3/A
(3.5KkV)

FESHFPORATEMCHRIVERE AL, AR MR A B IR P AT (. A A IEMCHE BE 5 T M
AEARBER A E VIR G B, @ H PR SHATEMCHLL, IR T SEMCA KA.

AT

R4 2.02




1-7% AT32F421 2% BIEFMH

5.3.11 GPIO %3 04

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

% 32. GPIO # A4

&5 S %AF B/ME HWRIE BKRE L:=X (74
0.28 x Vpp +

VIL | GPIOA i N K HL~F HE & - -0.3 - 01 \Y;

TC GPIOI%I A = HLF- HL -

- - Vop+ 0.3
FTa GPIOM# N & FL P HL & FERAR 5
0.31 x Vop +

VIH | FT GPIOJMI# N & 5 L R - 08 \Y

HANFE L WAL - 5.5

FTa GPIO}I% A\ & BV F &
a o P BREN R

o B 200 - - mv
Vhys | 2547 fh 5 2% v B i (D -
5% Vbbb - - -
Vss < VIN < VoD
; - +1
. P — TC GPIOH
| i NV 25 R FEL Y A
ko |MIARERS * Vss SViN<5.5V H
- - +1
FT #1 FTa GPIO i
Reu |55 _Ehi 22 HEG) VIN = Vss 65 80 130 kQ
Rpp | §5 N $7 25 % i fHO®) VIN = VD 65 70 130 kQ
Cio |GPIOS| JHIf 2 - - 9 - pF

(1) 2 fuh 2 2 5 F P (R B o RS A VPR, AFEAE = Pl

(2) WSRLEARAR S S BRI, TR R T A T M

(3) FTELFTaD| B 4% A T-Vop + 0.3 VIS, DAZ5%% F P &5 14/ T iz B fH .

(4) BOOTOH| 155 T+ lEBHA T ZEH .

Fr A GPIOu TR 2CMOSHITTLIHS (ATRHMARCE) , eNFHESEE T 22802 1NCMOS T E

HTTLSH.

i IRB0 IR

FEF PSR, GPIOBIIKI%L H 4 U RIE IR SN R A BE RIS 5.2 195 45 HY P 4t o KA -

® JIAGPION I MVpp F3RBUK LA EAT, I EMCUTEVpp FERBUR B RIS AT IR, ASRERE T 4
X} e KAE flvpp (2 WA

®  FT5GPIO WU H: MVss B3 H F AL AT, I EMCUTEVss Eift B I AT HUIR, ANfE
AR L B KRBUE i lvss (B WET) -

2023.10.17 FA44H fRZs 2.02
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 33. Fr R

5 SH %4 w®/ME BAE ¥ A
& RSB RE S
Vo™ | iy tHAIK HL T CMOS3i 1, lio =4 mA - 0.4 v
VorW | it i HLF 27V<Vop<36V Vop-0.4 -
Vo | Fr AR P TTLHEE, lio =2 mA - 0.4 v
Vor™W | it i HLF 27V<Vop<36V 2.4 -
Vo | By lio =9 mA - 1.3 Vv
VorW | it i HLF 27V<Vop<36V Vop-1.3 -
Vo | fr A% A lio =2 mA - 0.4 v
Vou™ o H = T 24V <Vob<27V Vpp-0.4 -
BUK IR BN RE )
VoL i A T CMOS3i M, lio =6 mA - 0.4 v
Von  |HiHiEep 27V<Vop<36V Vop-0.4 -
Vo | iyt BT TTL¥EH, lio=5mA - 0.4 v
Vo™ | #th e 27V<Vop<36V 2.4 -
Vou | i % AP lio =18 mA - 1.3 v
Vor™ | % th & 1 27V<Vop<36V Vop-1.3 -
Vou | i % AP lio =4 mA - 0.4 y
Vou(" o SR 24V <Vob<27V Vpp-0.4 -
WK IR IR RE S
Vo | i i P CMOS#: 1, lio=15mA - 0.4 v
VouM | %1 i 27V<Vop<36V Vop-0.4 -
Vo | iy K P TTLHE D, lio=12mA - 0.4 v
Vo™ | #irHh i 27V<Vop<36V 2.4 -
Vo | it AKHF lio =12 mA - 0.4 v
Vou |t e S 24V <Vop<27V Vop-0.4 -
(1) LAV, ATEA L.
L TN K S S

B N AR R SCRPEUELAE TR 4R
& 34. MASUURE

s 2% B®/AME BKAE L XA
texintpw | EXINTHZ il 85 A0 21 S35 5 (10 ik o 98 5 10 - ns

2023.10.17 FEA5 T fRZs 2.02
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5.3.12 NRST 5| ks
NRST 5| il N IR 5)f# FHCMOS T. 2

AT32F421 &%) 45 F M

BERE T AN LR HEIL, Rpy (BHFE)
% 35. NRST 3| et

s 2 x4 B/ME BRIE BAE B:<X 74
Vienrsty™M | NRS TG HLSF HL - -0.3 - 0.72 v
VinnrsTy | NRSTHi A &7 BT H - 2 - Voo + 0.3
Vhys(NRST) NRST/iti 2 R fi A 2% oL K IR il - - 400 - mV
Rpu g9 i 2 fE 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) BEHRE, AREEAEFE R,
& 18. EilH NRST 3| iR~
Vb
Extern’fll (1)
reset circuit
N NRST ) PU Internal Reset
1 I r - {Do_ Filter >~
\
\
_T_ I Y
(1) BMZEN T HiETAEEN .
(2) HF LAHFENRST 5 1 B A7 BEAS (R T 2359 41 HE B K ViLnesn AR, S NIMCUABEAS B A7 o
5.3.13 TMR SE R} 84
T RA SR THRAE
# 36. TMR i 28451k
w5 e 21 A4 B/ME BKE L:<F VA
- 1 - tTMRxCLK
tres(TMR) | 72 I 25 73 HE AT (7]
frvrxcLk = 120 MHz 8.3 - ns
fext | CH1Z CHA 5E B 28 A1 I AR - 0 frMRxcLK/2 MHz

2023.10.17

HEA46 T
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5.3.14 SPI &%

# 37. SPI 44
7S 2 x4 B/ME BAE B:<X 74
FEA - 36
fsck
SPI 4 2)E) B - 36 MHz
(1/te(scry)™
MR - 32
tsucs) | CSEEILIN 7] MAR 4tpcLk - ns
thics)" CSTRFITH MAR 2trcLk - ns
twisckh) N \ . "
. " SCK = M s (1] R, TSR =4 2tpcik - 3 | 2tecik + 3 ns
W(SCKL)
tsumn( EX 5 6 -
B i N SLIN 1]
tsusn™ ! \ MAR 5 - ns
thovn(D EX 5 4 -
R N AR RIS 8]
trsn™ . N M 5 - ns
taso)\ V&) | FiHE i 7 DI (] AR trcLk - 2 2tpcik + 2 ns
taisso)(®) | FUHE i H 4% 11 i ] MR trcik - 2 2tpcik + 2 ns
tvso)" By A 250 () MR (RELIR 2 ) - 25 ns
tvovoy! HC i W A 0 () FRA (EREL 2 ED - 10 ns
thiso)™ MR (RELIR 2 ) 9 -
e - e ns
thmo)(" FRA (EREL 2 ED 2 -

(1) RIBCHEIE, AfEE .

(2) AHLR BRI R AR i foeLi/2.

(3) B SR ERPCBATR B LMK, AT E SR AR S %, 7T LA R AL IO /0 B b TR
HR S

(4) /MEF TS NI T, I K (8 3 IE R AR (0 R ]

(5) S /AME 23 5 VA H PO /NI, K (8 om0 M 2 T 1o PEL 25 o B A

2023.10.17 FTATH fRZs 2.02
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El 19. SPI i E — MEEFf CPHA=0

2023.10.17

CS input \
— tgsck)
— tucs) —P t— thcs) —m
5 —CPHA=0 / \ ) N
| cpoL=0 W(SCKH) |
| CPHA=0 _[wsoky
& —CcPOL=1""T" M\ /o —
ta(s0) ty(so) a—» th(so) tais(S0)
MISO output MSB out LSB out
tsu(s)) - thsyy —»
MOSI input MSB in X LSBin X
& 20. SPI Bf P B — MM CPHA = 1
CS input ‘\ (
tsuccsy —tysck) ——P thcs—T >
=~ CPHA=1 \
2 CPOL=0——— N
£ Tw(scikH)
N4 _ W(SOKL)
S| CPHA=1 "
7L cpoL=1 ____/ | S—
tuso — thsoyp-—i tais(so)
tasoy—m-—r
MISO output —O( M[$B out LSB out
tsu(siyte > < tys) P
MOSI input MSB in X LsBin X
K 21. SPI Bt /P — FAEK
High
CS input
- —— fe(sci
a[CPHA=0 —\
8 —/_\_
3| cPoL=0 / | S—
o| cPHA=0 ——
Sl cpoL=1 N—
2[CPHA=1
o
3| cpoL=0 / \
v| CPHA=1 —
gLcpoL=1 (" —/
Lsuqw tw(scky) |
MISO input MSB in X LSB in
-— th(MI) —
MOSI output X MSB out LSB out
tyvmo)tap thvoy—»|  |a—

48 T

R4 2.02
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5.3.15 I?S #EO4%¢:

% 38. 12S j&:
7S S %14 B/ME BAE By
tr(CK) X
. [2SHf 8k b AHFNT B ] | fE % C=15pF 12
tuws) WSH ki [1] FH 0
thws)() W SRR 1] F 0
tsuws)() | WSHE LI ] N 9 -
thws)(M W SRR 1] MAR 0 -
tsusp_MR)(" Bz E 6 -
B N @ LI A
tsu(sp_sr)" A S MBI 2 - e
thsp_mRr)@) TR 0.5 -
B N AR FR I 1)
thsp_sr)("@ ! N M2 0.5 -
tvso_sm)@) | Hdi i H A R R MRIER (FRELIEZ ) - 20
th(sp_sT)(") | Zich far AR BRI (] MR %S (EREILINZ ) 9 -
tvso_mm) @) | i i H A A5 [ FRIERR (EREDIEZ ) - 15
thsp_ M) | HEH AR AR 1) FRIHEL (FRGABZE) 0 -

(1) HWTHRE, AEAF IR,
(2) Wi T ok Bl4n, WHfpcik=8 MHz, Nitecik = 1ffpcik = 125 ns.

&l 22. 1°S MR 7B (Philips B30

t |

la—"c(cK) —y | |

2R O U A U A W A
N CPOL=0 | | | | |
g I N |
2 ! ! | | |
v | | | |
T |

t | | T
w(CKH) <—>,<—>|— (CKL)) h(ws)

| | | |
| [ | |
WS input I | : :
| | | }
t I | | I
su(WSs) | I t I

I | V(SD_ST)]|  h(sp_sT)

2 . .
5Dt ansmit >< LSB transmit( )>< '\'?SBtransmit Bitn transmit A LSBtransmit
|
u(SD_SR) ! th(SD_SR)
SD receive LSB recelve MSB receive Bitn rece|ve LSB receive
(1) B —F W WIBARSL KAk . 7E5— %FZHU&ﬁJX/I\BEﬁﬁuE’ﬁi%/%W
I D S D IS D ] ]

2023.10.17 FEAOH fRZs 2.02
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& 23. 12S A FE (Philips #30

e | trcK)

|: CPOL=0
CPOL=1

CK output

,4—» w(CKL)|

“vws) thws)

WS

I
I
output I
;
I

| V(SD MT) h(SD MT)
D ; LSB MSB Bit LSB ;
transmit transmlt transmit itn transmit transmit

u(SD_MR) th(SD_MR)
SD receive LSB receive'? MSB receive Bitn receivex LSB receive

(1) B —F AR BARCL A IR R 5 — /l\?*ﬁZHu/xﬁlX_/l\ AR B AR N o

5.3.16 1?C &%k
SDAFISCL GPIOZ K (113 £ A LA FIRH]: SDAFISCLAZ B IR S, 4Ie B NI i,
76 5] HHFIVop 2 18] IPMOS & # 5 1, B AT SRTFEAE

[PCIa 24z N 3 Fibn R0 (B 5100 kHz) AP (%5400 kHz) o 1PCIR i n] DL =i
TNEIL MHz., FEESRAS H sg BV AR 28, 0T LI R AT T IS 7784 5 Ak TR B AR 3 HF

2023.10.17 F 501 fRZs 2.02
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5.3.17 12 /i ADC %k
FrAERE UL, FRISEGEMHA S ZLIRFIAERILE, focLko MR AV ppafit H HE R I 215

7,
JE: RN AT — K
% 39. ADC %t
ne B %1 B/ME HRE | BKME | B
Vooa | fEHEHE - 24 - 3.6 \%
IopA £V opafit N L 1 FL R - - 480M 560 HA
fapc ADCH] £ 47 % - 0.6 - 28 MHz
fs@ KA IR - 0.05 - 2 MHz
fanc = 28 MHz - - 1.65 MHz
frric® | AR A AR

- - - 17 1/fapc

VAIN 0 b, T YU R ) - 0 (VRer-WNHZERZEIHL) - \/REF+ \Y;
Ran® | AhER%E N FH BT - 2 I, #40FN F41 Q
Caoc® | PIHSRAEAIREF % - - | 85 | 13 pF

o faoc = 28 MHz 6.61 VS

tcal® TS Y B[]

- 185 1/fapc

fanc = 28 MHz - - 71.4 ns
tiau® i % B ) SiE

- - - 24 1/fabc

o fanc = 28 MHz 0.053 - 8.55 us

ts® KAERT (7]

- 15 - 2395 | 1/fanc
tstag@ | - ERINHE] - 42 1/fanc
oy | BT (LR | foc = 28 MHz 05 I us
OV i ] 14~252 CRkkts + BHIEI12.5) 1/fapc

(1) HEEEPESEE, AEEFEH L.
(2) HBERIE, AEAF=FRR.
(3) VRer+fE W B2 VoA, VRer-1E T IZER 2] Vssao
(4) SFFAMERR, LZIAE A395 H IS 28 in_E— N ZE IR 1fpeikz.
FE40FN Fd1 s B KON BT, (EE R Z R IZNT1 LSB.
£ 40. fapc = 14 MHz 1 H K Ran(
Ts (A#D ts (us) mARan (kQ)
15 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
71.5 5.11 41.8
239.5 17.11 50.0
(1) H®IHRIE.
53.10.17 - - E51H - - fRAs 2.02
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R 41. fapc = 28 MHz I 1R K Ran”

Ts (A#D ts (ps) BARAnN (kQ)
1.5 0.05 0.1
7.5 0.27 1.6
13.5 0.48 34
28.5 1.02 7.9
41.5 1.48 1.7
55.5 1.98 15.9
71.5 2.55 20.6
239.5 8.55 50.0
(1) HBIHRIE.
% 42. ADC ¥5E(M@
s S8 TR 2% A HRIE RAE | B
ET |%AaRE +2 +3.5
EO |ImBiRZE frcikz2 = 56 MHz, +1 +25
EG W25 fanc = 28 MHz, Ran < 10 kQ, +1.5 +3 LSB
ED |forsktkiiz Vooa=3.0~3.6 V., Ta=25°C +0.7 +1
EL |Mnpdttinz +0.8 +1.5
ET GHRE +2 +4
EO |WEiR%E froLke = 56 MHz, +1 +3
EG 1255 2 faoc = 28 MHz, Ran < 10 kQ, +1.5 +3.5 LSB
ED |forstkiiz Vopa=2.4~3.6V, Ta=-40~105°C +0.6 +1.5/-1
EL |MRogkitinz +1 +2.5

(1) ADCHE IR BB R AE 2ot N A U B
(2) HZREIHEAH, AL .

K| 24. ADC ¥& 454t

4095
4094

4093

[1LSB ipeaL=2REE+

(oyg%depending on package
4096 >

4096 ,
' Ec |

4093 4094 4095 4096
Vbpa

]

(1) 52 bR ADCEE 3 i 25 1) 51 7

(2) 35 A8 % 40 i 25

(3) D2 B i B 2 2%

Ey GRETVRZE: SCERFEHL A

T g 28 ) £ 85K B 5
iR 2. Sehrib i sk s —

Eo WikiT 5 an AR ik e i 28 1195 — K
BRI %
WS IR SCPRER LR IS

EGc — ikt SEiAREEH R i )s—
WERITE 2 22

Ep MOMARIEIE. SbRp L b
P S HAR DR (1LSB) 2 %

L BAUMERME R % STRREGH L b 2
PRI (K (S

2023.10.17
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& 25. i ADC % f ks E

Vpp

Sample and hold ADC

\
i) coverter

0.6V

R ADCx_INX R
AIN O r:| 12-bit
L coverter
—— vy man
1
—_—— ]
-_— |

0.6V f—_Capdd
I Cparasitic ——
— —
e |

G

(1) A KRaNFICADCIZE, =439,
(2) Cparasiticii?PCB (Sﬁ%ﬁPCB?ﬁEDﬁ%ﬁ‘H?Q) Eﬁﬁiﬁq%‘i%g (j(é/‘j7 pF) ° $§j§ﬁgcparasitic%&ﬁ4%%1&
KSR, MR IR I8/ Mapc .
PCBi& &N
RGN A8 B s AT LR A4S . 100 nFRYHAR N NMES (SlRE) , MSEF R REENE .
5.3.18 NEZBHEE (Vinrv) FE

R 43. NESRBERME

S ZH & B/ME | BEUE | BOKfE | R
Vintrv() | W E ST - 1.16 1.20 1.24 \%
Teoer | iR REL - - 50 100 | ppm/°C
Ts_vintrv® | 21 H P RS RE FL FR I, ADCIR SR B[] - 5.1 - - us

(1) HZREVHERH, AEA I,
(2) HiiHRIE, AFEAE Fl.

5.3.19 BEMEREE (Vrs) FoiE
R 44, BEERBRN

w5 e 28 A4 B/ME HRE BAE L:=X 174
\ i Ta=-20~85°C - +1 1.5
T Vs ST 2 1 °C
Ta=-40 ~ 105 °C - - +2

Avg_SlopeM@) | -l & -4.17 -4.30 -4.44 mV/°C
Va5(@) 7625 °CHY ) HL IR 1.22 1.28 1.34 \Y
tsTarT® e avaingla) - - 100 us
Ts_temp® MEBUE R, ADCSREERT ] 5.1 - - us

(1) HZAIMEREH, BEAE IR,

(2) R AR IR s R R B IR B 2R AL, T AR AR R, IR R P m R AEAN [FLS T LA AR (%
FHZEB0°C) o WHBIR AL IR EIE & TR MR A B, WA RN ELNT R . W FZEN SRR, M
ZAH AN E FNR AR IR

(3) HHIHRIE, ATEAF~HE.

I 50 A A3 H R R

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

XHL:

Vas = V1s7E25 °CH 15U

Avg_Slope = iRZ5VrstiZEr PR (A AmV/IeC)

2023.10.17 H53H fRZs 2.02
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B 26. /15 XI5 EEEEAR i 25 E]

1.70

1.60

1.50

1.40

1.30

Vsense (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)

5.3.20 ELE%% (CMP) Heis:

X 45. WEBESRHEO
ine) ¥ %A B/ME HRUE BRAE® | B
Vbpa fEH R - 2.4 - 3.6 \Y
ViN DG R RN 5 - 0 - VbDA Y,
[EpLY =y - 1.0 35
X AR - 2.8 5
tsTART J& Bl A 1] PR - s T us
R IR - 12 18
[Py S - 40 100
0 200 mVB i, 100 my | THERE - 240 320 -
e SIS IR FERL - 500 820
LT FERE - 800 1800
Voffset e iR 2 Ik - - +4 +15 mV
TR - 0 1
. IR 5 8 17
Vhys IR L — mV
HHIR 10 18 37
[EpIasi 18 38 70
[Py S - 40 61
N oo | S - 9.7 13.9
Iopa TEVooakin N JH_E ) HEL IR R - 32 7 pA
R Ih R - 1.9 2.8
(1) HLZEATHNRH, BEAE IR,

2023.10.17 F54TH fRZs 2.02
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& 27. HWREHRHE

VINP A
Vinm i
Vhys
Y
pd
COMP_OUT T -

]
2023.10.17 H 55 fRZs 2.02
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6  HEHIE
6.1 LQFP48 —7 x 7 mm H}3&
K| 28. LQFP48 — 7 x 7 mm 48 5| R 1F 5 i P33 K

E1
E

I
AR AR

25

A2
A

GAGE PLANE fl
SEATING PLANE

2023.10.17 56 1 fRZs 2.02
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# 46. LQFP48 — 7 x 7 mm 48 5| IR 1IF 5 i P H 3N SR

2023.10.17

=K
s
®/AME HAE = INI:
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.
C] 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
- ee—— - .- —— — — —— -

BT

RRZs 2.02
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6.2

2023.10.17

LQFP32 — 7 x 7 mm 3%
& 29. LQFP32 - 7 x 7 mm 32 5| @& F 5 R P 3 E

D
DI
32 | 25
LTI
 m— ! 4«%:}+
— O | J\_jj‘_ —
—] | —
L ,|, _____ e
[— —
— , —
=rahuy —
o | \IM_|JJ ! V?:h'.r

e

Tyonooy

b A

GAGE PLANE—]

SEATING PLAME

A2
I

¥ 58 7

R4 2.02
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% 47. LQFP32 — 7 x 7 mm 32 5| {8 1F 5 R FH e

2023.10.17

X
w5
B/ME HARE BAE
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.
- — — - — — — — -
FE59 W fR s 2.02
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6.3 QFN32-5x5mm &3
& 30. QFN32 - 5 x 5 mm 32 3| IE P 5 &K

|
I
. |
[0.08 MAX.|C = M.D.D‘.D_D_D_Di
SEATING PLANE
=

-~ C0.35X45
25 | .i?/
JUUTUUUY
24 N [k
) I \{ [
D] ]
- _D _ + _ C__ ﬁ
)} [
D] -
] I -
17 @
nnnnnnnnl
16 | g
N I LK

2023.10.17 60 fRZs 2.02
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& 48. QFN32 - 5 x 5 mm 32 5| {I1E 75 P 51 2R BV EiE

Lk
%
M S Bl

A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF.

b 0.18 0.25 0.30

D 4.90 5.00 5.10
D2 3.20 3.25 3.30

E 4.90 5.00 5.10
E2 3.20 3.25 3.30

e 0.50 BSC.

0.20
L 0.35 0.40 0.45

2023.10.17 F61H fRZs 2.02
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6.4 QFN32-4x4mm &
B 31. QFN32 - 4 x 4 mm 32 3| IE 5 RPEL 5 SR

|
Sl wxlel | , ruM:.np.n.n.n..T

SEATING PLANE
e b

D2 - C0.35X45°

1

eV
LV

2023.10.17 F62H fRZs 2.02
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& 49. QFN32 - 4 x 4 mm 32 5| {I1E 77 R P51 2R BV S5

Lk
%
M S Bl
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.
0.20
L 0.25 0.30 0.35

2023.10.17 63 W fRZs 2.02
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6.5 QFN28 —4 x 4 mm 3
& 32. QFN28 — 4 x 4 mm 28 3| IE P 5 i K

TOP VIEW

! ﬁ{

SIDE VIEW
D2

JUUUUUL

| -

h

E2
Ne

TUUUUTT
innAnn

hnnmm
//‘u <]
EXPOSED THERMAL Nd

PAD ZONE

BOTTOM VIEW

2023.10.17 F 64T fRZs 2.02
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& 50. QFN28 — 4 x 4 mm 28 5|} IE 77 @ P 5] R E VUM SHE

Lk
%
M S Bl
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
b 0.15 0.20 0.25
c 0.18 0.20 0.25
D 3.90 4.00 4.10
D2 2.30 240 2.50
Nd 2.40 BSC.
E 3.90 4.00 4.10
E2 2.30 2.40 2.50
Ne 2.40 BSC.
e 0.40 BSC.
0.35 0.40 0.45
h 0.30 0.35 0.40

2023.10.17 F65W fRZs 2.02
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6.6 TSSOP20 — 6.5 x 4.4 mm 3}3%
& 33. TSSOP20 — 6.5 x 4.4 mm 20 3| B4 #E % /MR ~F 33K

onnonnn

El
E

0.25

)
— GAUGE PLANE

:} 7 SEATING PLANE

2023.10.17 #66 W fRZs 2.02
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% 51. TSSOP20 — 6.5 x 4.4 mm 20 3| 4% B4 /MR~ H B UR S0

2023.10.17

Lk
%
M S Bl
A - - 1.20
Al 0.05 - 0.15
A2 0.80 1.00 1.05
b 0.19 : 0.30
C 0.09 - 0.20
D 6.40 6.50 6.60
El 4.30 4.40 4.50
E 6.20 6.40 6.60
e 0.65 BSC.
L1 1.00 REF.
L 0.50 0.60 0.75
S 0.20 - -
e 0° - 8°
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