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2.3.3 HEMIFEFM#ES (SRAM)
AIRRN TC AL KT () BRI B R 368 KT ik AZUSRAM, CPURE DA Z 4515
Wi G/5) .

2.4 T
241 BERHEXFHEHEE (NVIC)

AT32L021 R 577 N B E R R R Wil gs, nTEHAME e, AFECortex®-MO+ % [ v] Bt
e P BT IR IE S 16/ TR o AR DU /N I HH T ZE R H At R E A R W HL T RE

2.4.2 AR ET (EXINTD
AT (EXINT) SNVICHEBER:, EXINTE S 23U s, HFreAhbng k. 4w

LLHR AT LIS B T A T CETHE. TR, BO00LH) , JFRENS Aluh Al SRl B A A
YRR ITAT WO SRR o SRR I b i 247 16H AT MGPIOH ik %8 .
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2.5  HJEEH (PWC)
251 fEFR

® Vpp=1.71~3.6V: HidVpp5| I NGPIOS] BT Pk an: BRI LSS (LDO) « ERTC.
HhE32 kHz 4k (LEXT) . FlHh At 25728 (BPR) Z5{ftef

® Vppa=1.71~3.6V: i#HidVopail HAHADCHEH . VopaflVssalhZii 7351l 5 Voo FVss S LA o
252 ZHfABEFEHEKRNE (POR/LVR/PVM)

AP SR T ST (POR) RMIGHUE &R (LVR) HIEK, HIBRIALAE T TR, (I 2
PHEGEBL L. 71 VIR TAE: AVoplE TRERIBIME (Vive) I, BEBIETSR0RA, AL 6 S
.

PR — A R R TR (PYMD B IV oo B HIF S B Vv LB, 4V ool T80 T
AVt P24 . PVMI)RE TR E @I R 7

253 HEEES (LDO)

LDOA =AM EMERI: IERE. RIIFER. AoCHisiat.

o EwAEN: T IEH BT MEARERVE I 0] T CPUM IR BERR A K

® (RINFEREZ: T T CPURITR MR

® Wi AT CPURIAHHIEL. LDORHH NG IARAS, WAZ gLy, 27473
SRAMIM A ZH% 5 2K

ZLDOFE AL G AT IEH B TARRES .

LDOS A%ttt AR ThRE, BRERIANIIL.2 VAL, SCHFL.O VAT, SR AhRline K& DhaE 2 IA) i Kod

Al fE. ANFLDO L & S AHBFI APBIN B fi s 414 WL 2611 A 25 2 FRAT 321021 5241 275 F- itk

ITIEWRILDOH RV 5 R G i B AP IR

2.5.4 fRIhFEARER

AT32L021 R 17 i SCHF = MR D FEA 2

® [EAREIA (Sleep)
TEREARAE S, RACPUREIETAE, B #h b T TARRE H oI 7E R A Wi/ s A B e iECPU .

® UREENRKZ (Deepsleep)
TRBEARFE R o] DL BRI, FIRHMAFFSRAMAIZFfE 2410 N 25 . e, LDOfE s sl rp i) il it
Bt 1k, PLL. HICKES8h. FIHEXT ddiR i i . IE AT DU LDOE T 1E # #E UEI D FE AR
K.
A LIS AT —AC B B EXINT 5 S il 45 IR BRI 0 i i,  EXINTAE 5 0] L2 16441
HGPIOHZ—. PVMIP4ith . ERTCIH BN AR/ B #FH 4, 8U2CL/USARTL/USART2H]
UQULR: RN

® LI (Standby)
FERUE N 7] DU BRI L RETHAE . A EBAILDORE G, PRI AT A FBLDOL FL g I .
PLL. HICK . FIHEXT dbdR i X . #EAFHIE S, SRAMAMIZFAEER I N AR 2%, (|
ERTCEH A7 A A1 AL 27 A7 38 I N B0 AR DR B AL AT A .
MBI IR I 2 A2 KAENRST ERSMEEAAE 5. WDTHE AL, WKUPX S| B —> F
FHAWE . B fi K ERT CI B/ NAZAS /] R k4o
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e AR IR, ERTCABAI AT 2. WOT AP RS H R BE.
2.6  JABNER

FEJR BN, @i BOOTOS! A FH F1 & G B nBOOT LA ¥ B AT LAE 4 = it 3 sl 2 b i) — .
® FH P IRAEAF A s 5 B
®  NEENFE AN X E 3
® MNHESRAMIE ).
JEBNINEFEY (Bootloader) f£78 T & shA2 P AR X 1, A PUIRE I USART1ERUSART 2%} [A 7 5 7 4
Fi. Z3ALEEINEFETF (Bootloader) XTAT32L021K) 5] B & -
# 3. BEIBERF (Bootloader) K5 W E

i d »of RL 5] B
PA9: USART1_TX
PA10: USART1_RX

PA2: USART2_TX
PA3: USART2_RX

USART1

USART2

2.7 b

RYNEE R G, il A48 MHzI A (HICK) £&6404f5 (8 MHz) #i% NERIA ICPUIN 4,
B J5 AT DL BRSNS . LRI [114~25 MHZE S R (HEXT) 5 400 380 w5 4130 i 3R 2 3%
B, EEREOCH, RS A SR BIHICK, BT LA A R W, [FIRE 4 PLLASE A ) ek
AN AR R, ARt Atk B B R E

B 25 ) 2 B 22 A TR0 45 8% FH T iC B AHB AR FIAPB . (APBLRIAPB2) [{i4i% . AHBHIAPBI)#x
R SE80 MHz,

2.8 ERAWAHHBO (GPIO)

TAGPIOT| IR AL BRI, B ALJ5 7T LA B BC B sy (R s . iy slANs i/
D RN GFEEL BN BB D SR RSN AR 1. 2 AGPIOS] AR S B B
U ZAHMEIEEE . A MGPIOS A X s i AE

FERERITEOLT, GPIOTI I SN D) e vl LU — /MR E I EREBUE , LB A1 5 A GPIOH 77
o

GPIOF#% 1 A% & F i i ez, SCRpPRIERIEL, BRI St A 7 22— R e o A 441

29 HEFMmEERVNEHEZE (DMA)

i 1E IE FHDMAN] DL BR A7 (il 2 BIAF Ak 85 . 2% Bl 2 A0 7t 2% 218 46 O B A

DMAFE I #S LRI L S X B, 45 48 Bk gz ph R 2, 0 /a8 -~ AR HE T T Tl
BAMEEAA LT EDMAE KIZ 4, A AT DL il R AN RIS . AR . R ah
BEAN H A bk 0 AT DU i B Sk R
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(LICK) #fit; PR AMAL T T Bl fr VS TS AT TERBEIR AR U . B mT DA G
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B B sk I 5 | BB P gmAR A DR RS o A I BN B AR, MCUTT AR BEERR S AL ASE e
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CAN_RX
IR_OUT/12C1_SDA/
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(2) TC= br#EHT, FT= —f5 VI FAR, FTa= WEMIIAES VILSFAA, FTf =5 VHTAERN20 mARAGEY), R= A
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4.1.2 BAIEE
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B 7. Bty
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(CPU,
Digital
VDD VDD [ Memories)
I I
V,
= [j LDO »>
4.7 UF 2X 100 NF e
— — Vss J:j
\
I
100 NF b
+ 1 pF  — ADC
L Ve ™ HICK, PLL,

B TR I %263 199 000
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42 HXRBEKE

421 #HeE

INERS AT I BAT WURE [0 mo RBUE ] SR (&6, &7, A8) hainfE, v

AE~ T HAS

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
iy HiR BR/AME RAME XA
Vbp-Vss HMBEMLEEE (B3 VopafIVop) -0.3 4.0
in FEFTHIFTa5| ] i A LT Vss-0.3 6.0 Y
FETCHI I Lk N\ L Vss-0.3 4.0
IAVoox| | R[] B i 2 50 N
[Vssx-Vss| | AN FIEHh 5] A 18] ) L 22 50
£ 7. B
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
1T GPIOFIZ i 51 I L fryfi th Hift -25
* 8. AR
fiine) Epa HfE X0
Tste i A7 U P i -60 ~ +150 o
T RO A i 125
ooodf8¥dd% oo Bam 875180 5040
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4.2.2 HWSEURME

T =AM (HBM, CDM, HMILU) , i R E KIS TE, R #EAT I Bl g

"B PR R SRR A T T R 1 R
R (ESD)
R TR RN BT A L T 51 E . 3XANIAAT 5 JS-001-2017/3S-002-201 845 #E -
®9. HHEBEME
#E BH %1 KA BME | Bfr
Vespem) | #HUBHL HE OB Ta=+25°C, 7£JS-001-2017 2 +2000 v
Vespcom) | iFHISHLHLE (FRHIARIAD | Ta=+25°C, £4JS-002-2018 1] +2000

B4 (Static latch-up)

ST IR PERE T LT

Gy

® Oy REANHIYR S, SRAUEIEARIR RS
® {EREMEI . i NTRTC B A GPIO S B L VE N HLR .

£ 10. @#SERBE

EIA/JESD78ESE i i A4 BibR E 1) HLAMNER A A2 B 1t -

Gine)

ZH

il

ZAIRE

LU

R

Ta=+105°C, fF&EIA/JESD78E

Il 24A (£300 mA)

DDDD@4EDD
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4.3  Fk

4.3.1 EATIIEX&M
= 1. BAETEXRMG

s S8 %M BME | BOKME | B
12V 0 80
frok | INFESAHBRS B AT LDOHJ& MHz
1.0V 0 32
frolkiz | N ERAPBA/2R) BhAiiR 0 fHeLk MHz
Voo | IR TAEHUE 1.71 3.6 v
Voba AL YR A H PhZ1 55 Voo Al [F] B AL Vop \Y;
LQFP48 (7 x 7 mm) - 212
LQFP32 (7 x 7 mm) - 216
QFN32 (5 x5 mm) - 312
Po ML Ta=105°C QFN32 (4 x 4 mm) - 280 mw
QFN28 (4 x 4 mm) - 275
QFN20 (3 x 3 mm) - 233
TSSOP20 (6.5 x 4.4 mm) - 183
Ta BRI % -40 105 °C
4.3.2 _EE BB R TEF
R 12, b E AR B ) TAE KA
a2 ¥ %M BRME | BKME | B
o Voo ETREE 0 wo® | msiV
Voo I F# % 20 = Hs/V

(1) # Voo L BH X8 T30 ms/V, ZfA Voo EEiEVeorik KB G, BEXTGPIOBTEE. #4125 WAT32L021 %

H iR T -

4.3.3 WERAMEEETERSEE

13, IR E LA HRIRE BRSO

e 28 B/AME | HBME | BXE | B
VPoOR FHEARE 1.64 1.66 1.71 \Y;
VLIvR ISR S A BIE 1.62@ 1.64 1.69 \Y;
Vivriyst | LVRIR it 20 mV
S SR E : Voo T Veor H 375 42 1 6] 48 i TrsTrEMPO
TRESTTEMPO o 3.3 ms
CPUHURIZAT
(1) HBETRIUE, AEAF=FNER.
(2) 7= SRR ST RE B B M BUE VLvR.
nooddd% 00 RN 825198 5040
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B 8. ErmEAAKEEZAHEEE

Vop
A
POR \
A
VLvRhyst
LVR
<4 TRresTTEMPO
»
Reset
R 14. IR RN SERE
i S % B/AME | HEME | BKE | B

X BepaRit] 2.09 2.15 2.21 V

VpPvMo PVM1E0 (PVMSEL[2:0] = 000) -
TR 1.99 2.05 2.11 \Y;
‘ LT 2.24 2.3 2.36 \Y%

Vevmi() PVME1E1 (PVMSEL[2:0] = 001) -
TR 2.14 2.2 2.26 \%
‘ LT 2.39 2.45 2.51 \Y

Vevmel") | PVMBE{E2 (PVMSEL[2:0] = 010) -
TR 2.29 2.35 2.41 \%
‘ LA 2.54 2.6 2.67 \Y

Vevma(! PVME{E3 (PVMSEL[2:0] = 011) -
TR 2.44 2.5 2.57 \%
‘ LA 2.69 2.75 2.82 \Y

Vevma) | PVMEI{E4 (PVMSEL[2:0] = 100) -
TR 2.59 2.65 2.72 \%
X ETt 2.84 2.9 2.97 Y%

Vevms(!) PVME1E5 (PVMSEL[2:0] =101) -
TR 2.74 2.8 2.87 \%
) T 2.93 3 3.08 \%

VpPvMs PVM{E6 (PVMSEL[2:0] = 110) -
TR 2.83 2.9 2.98 \%
Vays p(M | PVMIR i - - 100 - mV
loopvmy@ | PVMEE TR IE #E - - 0.6 1 uA

(1) MLZAVHEEE, AEA~FNR.
(2) HWIHRE, AEA TR,
nooddd% 00 F30m 825198 5040

Web:www.manduic.com

Email:sales@manduic.com



R[-R

AT32L021%%] ¥IEF M

4.3.4 FriEdsiE

R 15. NEEFMHSRRN

Ziiac] ¥ HAUE BRAMHEO XA
Teroc | 42T 60 65 us
terase | B XY BRI ] 6.6 8 ms
tme AR ] 8.2 10 ms
(1) HERHHRIE, AEA I,
& 16. NEFMERF SR REHR
iy 4 %A RAMEO | #EUE BRAME | B
Neno | % (5 RED Ta=-40 ~ 105 °C 100 T
trReT | BB RAFIIIR Ta= 105 °C 10 1

(1) HRTHRIE, AFEALF .

435 fte iRk
R A2 Z M S AR R 2 E Tabs, BEZRG 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
® JITHIIGPIOT| FI#R AL AR .
®  [NAEAFAE A U7 1) I ) B facok AR % (0 ~ 32 MHzI O3 A 1, 33 ~ 64 MHzI 14
SEAFE, HEIL65 MHZE N2

TR T RETT A

frcika = fHeks freike = fierks fabccrk = freika/4 s

o [HARERMIARTE, BUAME R AEVpp = 3.3 VAITA = 25 °CHHIINRE ], & AK{EZ7EVop = 3.6 VIR
53,

DDDD%4EDD
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R A7 BT T RSB i 78

LDOH®E HRIfH
5 SH %4 freLk ¥ A
V) EREFTA SN | REFTA MK
80 MHz 1.2 12.7 6.52
72 MHz 1.2 1.5 5.97
64 MHz 1.2 10.3 5.42
56 MHz 1.2 9.51 5.23
48 MHz 1.2 8.27 4.62
32 MHz 1.0 5.04 3.01
EEAMEBEE |24 MHz 1.0 4.30 2.78
(HEXT) @@ |16 MHz 1.0 3.13 2.16 mA
8 MHz 1.0 1.82 1.33
4 MHz 1.0 1.39 1.14
2 MHz 1.0 1.17 1.05
1 MHz 1.0 1.06 1.00
500 kHz 1.0 1.01 0.98
o BATIEEA 125 kHz 1.0 0.97 0.96
A LI 80 MHz 1.2 12.7 6.57
72 MHz 1.2 1.5 6.02
64 MHz 1.2 10.4 5.47
56 MHz 1.2 9.55 5.27
48 MHz 1.2 8.29 4.66
32 MHz 1.0 5.02 3.02
s BT | 24 MHZ 1.0 4.29 2.79
(HICK) @ 16 MHz 1.0 3.14 2.18 mA
8 MHz 1.0 1.84 1.36
4 MHz 1.0 1.42 1.17
2 MHz 1.0 1.20 1.08
1 MHz 1.0 1.10 1.04
500 kHz 1.0 1.04 1.01
125 kHz 1.0 1.00 1.00
(1) AMERI B8 MHZ.
(2) Hfucik > 8 MHzIF jg FIPLL.
— — - — — — — ——— -
ooof?dd% oo B2m 25188 5000
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R 18. BEIRAEA T A S s i 78

LDOH®E HRIfH
5 SH %4 freLk ¥ A
V) EREFTA SN | REFTA MK
80 MHz 1.2 10.2 3.10
72 MHz 1.2 9.26 2.89
64 MHz 1.2 8.34 2.68
56 MHz 1.2 7.78 2.84
48 MHz 1.2 6.81 2.57
32 MHz 1.0 4.22 1.87
EEAMEBEE |24 MHz 1.0 3.68 1.92
(HEXT) @@ |16 MHz 1.0 273 1.60 mA
8 MHz 1.0 1.62 1.05
4 MHz 1.0 1.29 1.00
2 MHz 1.0 1.12 0.98
1 MHz 1.0 1.04 0.97
500 kHz 1.0 1.00 0.96
o M ARAR U ) 125 kHz 1.0 0.97 0.96
BER HL A 80 MHz 1.2 10.2 3.13
72 MHz 1.2 9.31 2.94
64 MHz 1.2 8.39 2.72
56 MHz 1.2 7.83 2.87
48 MHz 1.2 6.82 2.62
32 MHz 1.0 4.21 1.89
s BT | 24 MHZ 1.0 3.68 1.94
(HICK) @ 16 MHz 1.0 2.75 1.63 mA
8 MHz 1.0 1.65 1.08
4 MHz 1.0 1.32 1.03
2 MHz 1.0 1.15 1.01
1 MHz 1.0 1.07 1.00
500 kHz 1.0 1.03 0.99
125 kHz 1.0 1.00 0.99
(1) AMEBETERN8 MHZ.
(2) frcik > 8 MHzI 5 HIPLL.
— — - — — — — ——— -
ooof?dd% oo LR 25188 5000

Web:www.manduic.com

Email:sales@manduic.com



R[-R

AT32L021%%] ¥IEF M

R 19. BT TR K AFEFE

we| % ft foe | PORE R i
(V) TAa=85°C | Ta=105°C
80 MHz 1.2 12.8 13.0
72 MHz 1.2 1.7 11.8
64 MHz 1.2 10.5 10.6
R AME R |56 MHz 1.2 9.68 9.81
(HEXT) @ |48 MHz 1.2 8.45 8.59 mA
fFREFTE /ML |32 MHz 1.0 5.18 5.28
24 MHz 1.0 4.43 4.55
16 MHz 1.0 3.27 3.39
oo AT 8 MHz 1.0 1.96 2.06
AR HLIR 80 MHz 1.2 6.70 6.84
72 MHz 1.2 6.14 6.28
64 MHz 1.2 5.59 5.72
5 A 8 4 | 56 MHz 1.2 5.40 5.54
(HEXT) @ |48 MHz 1.2 4.79 4.92 mA
KA ML |32 MHz 1.0 3.15 3.25
24 MHz 1.0 2.91 3.03
16 MHz 1.0 2.31 2.42
8 MHz 1.0 1.47 1.57
(1) AMEBI2H8 MHZ, fucik > 8 MHzET 5 FIPLL.
# 20. IR T KR KBEIRHEFE
we | s% bt fewe | DOE B B
V) TAa=85°C | Ta=105°C
80 MHz 1.2 10.4 10.5
72 MHz 1.2 9.43 9.56
64 MHz 1.2 8.49 8.64
AN IR |56 MHzZ 1.2 7.95 8.09
(HEXT) @ |48 MHz 1.2 6.97 7.10 mA
fEREFTE 4MX |32 MHz 1.0 4.36 4.46
24 MHz 1.0 3.82 3.92
16 MHz 1.0 2.88 2.98
oo R RS 5 1 8 MHz 1.0 1.77 1.87
AR HL I 80 MHz 1.2 3.26 3.39
72 MHz 1.2 3.05 3.17
64 MHz 1.2 2.84 2.96
5 33 A 8 4 | 56 MHz 1.2 3.00 3.12
(HEXT) @ |48 MHz 1.2 2.73 3.04 mA
KHFE ML |32 MHz 1.0 2.01 2.31
24 MHz 1.0 2.06 2.17
16 MHz 1.0 1.75 1.85
8 MHz 1.0 1.19 1.29
(1) #PEBETE A8 MHZ, fucik > 8 MHzi A AIPLL.
ooof?dd% oo LR 25188 5000
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R 21, FREIRAA R T B BRSO AT R

HAED BRRE?
e 28 F M Vob= | Vob= | Vob=| Ta= Ta= Ta= LA
171V | 24V | 33V | 25°C | 85°C |105°C

RIEIRAR 5L | LDO A FARIhkER L, HICK AN

. . L 8.54 | 8.80 | 9.24 125 | 96.2 | 195.6 MA
(LR F g | HEXT CH, WDT i

L LEXTFIERTCX: 068 | 087 | 124 | 152 | 277 | 525
FALELA LEXTFERTCIH & (LEXTDRV A
HER FLIR 03) 8 134 | 169 | 228 | 267 | 394 | 6.55 H
= 0x

(1) SAUERAETA =25 °C PRI,
(2) MZREVHEME L, AL .

& 9. LDO FERINFERE R, PRAEARAR A T KSR IR ARFEA R Voo Y 518 BRI H

140
120
100
N 80
E ——36V
= 80 3.3V
o
5 ——24V
© 40 ——171V
20
o e ——

0
-40-35-30-256-20-15-10-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100105

Temperature (°C)

B 10. FRHUAE T S R IEFEAEAR R Voo B 53R EY

5.0

4.5

4.0

3.5

3.0

——36V
33V

——24V

——171V

25

2.0

Current (UA)

L 4

[ ]

1'

L

L 4 4

!
.L"

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 95100105

Temperature (°C)

B TR I %35 3 199 000
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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 22. WESMRIEAHAREE

LDORE (V)
WEAME LA
1.2 1.0
DMA1 2.66 2.22
SRAM 1.40 1.16
AHB Flash 1.6 9.75
CRC 1.37 1.14
HWDIV 1.03 0.78
GPIOA 1.03 0.79
GPIOB 1.05 0.87
GPIO

GPIOC 0.84 0.89
GPIOF 0.94 0.53
TMR3 6.91 5.70
TMR6 1.26 0.98
TMR14 2.83 2.34
SPI2/12S2 3.22 2.67
USART2 5.16 4.31

APEBL USART3 2.95 2.49 HA/MHz
USART4 2.88 2.49
12C1 6.63 5.65
12C2 6.40 5.34
CAN1 2.68 2.18
WWDT 0.64 0.50
PWC 0.98 0.75
SCFG 0.63 0.57
SPI1/12S1 3.13 2.63
USART1 5.31 4.42
TMR1 9.70 8.08
APB2 TMR15 5.41 4.42
TMR16 4.08 3.22
TMR17 4.12 3.46
ADC1 3.54 2.95

ooof?dd% oo B3] 25188 5000
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4.3.6 HERETBRURGRRE
155 A ot i i B VB AR R 7 A PR VR T T e
RSN R (HEXT) AT UMER —AN4 ~ 25 MHz I S AR/ F & IR 8 A iR 7 2 7 AE o AR5 R iy
SHIIE BT TRP I AN T A, BT R SRR RIS R . R A,
RSN A7 B2 U U T e M SE TR 2% 1 51 A, DAUsl /DN HS 2k B AN S S InE AR e IS TR . A 9% i
RIERS TR SEL R, B, BES , EERAHENRERT .
% 23. HEXT 4 ~ 25 MHz &R tEM@
ines BH %4 B/ME HEME BAE LA
fext | IRGERANHK 4 8 25 MHz
tsurexn)® | JE B ] 8 MHz, HEXTDRYV = 0x1 2.2 ms
IopHexT) | FYRTH#E 8 MHz, HEXTDRYV = 0x1 400 550 pA
(1) VSRS IRRIE S H A S R 2R s R 2 HE
(2) HZEATHEH, ALEE PN,
(3) tsumexn 2RSS A], N FRHEXTH N E, HEFREE M8 MHZIRG X B ], X ANUE 2 7E—AMr
HER R IRAS I EAR 2, 0] B DAl A i 7 AN [R) T R K
XTCLuMICrLz, BBULTH S RER . NN M T8 (HEUEN) 5 ~ 25 pFZ [’ &S A
&, FEHERT S ZOR IR EOEIRSS . EECuMCLEGHFEIZSE. A Ak i i LLCL N CLa i H
ITHES B MEBBEENSE . EEFECLACLE, PCBMMCU | HIFIAPIN %% EIEN (A LU
oA 5| 5 PCBAR Y L 45 4%10 pFAtit1) .
B 11. HEXT {# /i 8 MHz 53z i 8L B N
////// CLl\\\\\\\
/ \j\ HEXT_IN D frext
/ _I_\ Bias
| p = 8 MHz RF | Controlled
\ i crystal .
\ T/ gain
= \\ ) HEXT_OUT
e T
noocf8#dd% oo R R 35180 5040
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A5 FH A58 1w 0 R 72 A B T A
IR RS BOR A A S AN R4S
£ 24. HEXT 41530 Bh R 450

s S8 %4 w/ME HAUE BAME XA
fHEXT ext | FH P APEREHEpAiZR (M) 1 8 25 MHz
VHexTH | HEXT _IN%i N\ 51 v BT L 0.7Vop - VoD v
VHexTL | HEXT_IN% A\ 5 BAME B B [ Vss - 0.3Vop
tw(HEXT) L ) -
HEXT_IN =B K e ) 5 - -
tw(HEXT)
ns
tr(HEXT) . \
HEXT_IN_E A 80T B e [a)(h - - 20
tHHEXT)
CinHexT) | HEXT_INZF A& HTM - - 5 - pF
Dutyrext) | 5=tk - 45 - 55 %
IL HEXT_IN¥ A\ IR IR Vss < VIN < Vop - - +1 pA

(1) HEIHRIE, AEAERE AR .
& 12, HEXT 48 S IR AT i -

A
VHEXTH
90%
o)
VHEXT]IZOA)'
Lr(HexT) = < {rHexm > twHexT) <—'*'CW(HEXT)J[
Thext
External fexr ot IL
ex
clock source |————» HEXT_IN
JULIL =
oo oo #1381 Tl 198 5040
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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 /e BV IR 244 PRI 4R 2 7 A o AR 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
RS SE R B. RS , WS RMNKAE™T .

& 25. LEXT 32.768 kHz F#RKeHEM@

s 2 %44 B/ME BRIE BAE By
LEXTDRYV = 0x3 - 90 -
tsu(LexT) JA Bl ] ms
LEXTDRYV = 0x0 - 150 -

(1) i 28 ARV 20 o A 2 VT B P R 20 -
@) BisA AL, R4 R,

XFCuMCrz, EUERH EFRERS ~ 20 pFZBFIEN HAES, PG & EZER IR IRSS .
HHCUNCLAEGMIASE. MG @Y ACLUNCL B ITH A% B M AN SEL

I HEACLH FRiH5E: CL=Cl1x CL2/ (CL1+ CL2) + Cstray, FH:H'Cstrayse: 5| JHIFF] HL X FIPCBAR 5%
PCBHRHIHZ, '©RHLTME RN T2 pF27 pF2 i),

& 13. LEXT {#i 32.768 kHz 535 4 % 57 F

LEXT_IN

> fLEXT »

LEXT_OUT

/
/ \ Bias
| 1
‘ D] 32(.;658tak|H2 RF | Controlled
\ —1—/, y! gain
\ /
/-/

N s

S CLZ 7

—

JE LEXT_INFLEXT_OUT /] 75 Z4F i, 11221175701 -
noo¥19% 01 F39; 825199 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 26. LEXT S50 Sh IR GeE

inc] ZH & B/ME HAUE BAME XA
flexT_ext | FH P AMBES AT 2R () - 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_INFFA B HTM - - 5 - pF
Dutywext) | =5t - 30 - 70 %
IL LEXT_IN#ii NI HL I Vss < VIN < Vop - - +1 pA

(1) HBRE, AR PR,
B 14. LEXT ShBit SRS A

A
VLEXTH
(o)
0,
VLEXT]L-OA)'
tl’(LEXT) L > — tfﬁLEXT) - tW(LEXT) - tW(LEXT)t
TLEXT
External front o L
ex
clock source |————+ LEXT_IN
JULIL il
noo ¥ oo F a0 825189 5040
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4.3.7 NEBE PR
R I ERE B (HICK)
% 27. HICK B} 4p4¢ it
#e e 20 A B/ME HRE BAE AL
fHick e - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
i F 2 A Z1E 28 CRM_CTRLI 1EM -1 - 1
Ta=-40~105°C -55 - +3
LDO = |[Ta=-40~85°C -3.5 - +3
1.2V |Ta=0~70°C 25 - +1.5
HICKR% #%
ACCHick ) Ta=25°C -1 - +1 %
NG B H R HE@
Ta=-40~105°C -6 - +1.5
LDO = [Ta=-40~85°C -4.5 - +1.5
1.0V |Ta=0~70°C -3.5 - +0.5
Ta=25°C -2 - 0
tsuHick)@ | HICKIR % 2
o - - 0.6 0.9 us
JA B [A]
IooHick)@ | HICKHE 1% 2%
- - 460 500 MA
YikE
(1) HWTHRE, AEAF IR,
(2) MZATHEBE, AEA~FNR.
& 15. HICK I8 B 5 B XY E
3.0%
—8—Typ.
(LDO
1.2V)
Min.
(LDO
1.2V)
— —8— Max.
3 (LDO
E 1.2V)
o]
< —8— Typ.
(LDO
1.0V)
—8— Min.
(LDO
1.0V)
—8— Max.
(LDO
60% 1.0V)
440 -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)
fIRTE N EBEF B (LICK)
% 28. LICK I 8tk
"5 BH %A B/ME HRIE BAE B
fuek™® | FiER - 32 43 50 kHz
(1) BEZEATHEA L, AEAEFIER,
nooddd% 00 LR 825198 5040
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4.3.8 PLL 4tk

£ 29. PLL i
#s E 21 B/MEO HRE BAEY | B
PLL%i B4 2 8 16 MHz
frLL N
PLLA It 5 25 He 40 60 %
frL_out | PLLAZ A5 H i b 16 80 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 (KIHFEAE B [H]
TSR H e )2 AR R GER B A HIC K B (e R B A5 381 o g PR RST fS FH PT BF 4J050 >24  A 4f
T AR T v
® EARAE: AR RN B AR A T B A FH AR B s
® REEAREFAHLEES: BB EUEHICKE £,
R 30. {KIhFEA A e BT [A)
i S HRIE BAfr
twusLEEP NG R 4.7 us
twubEEPSLEEP MIRHERR AR A i (LDOALFRIhFERE D 17 us
twusTpBY MEFAUR s iR 72 us
4.3.10 EMC %%
OB W R AE 7 i B 25 G DA IS A 2 A T 0 o
ThEEMEEMS (EREEURR )
® EFT: 7EVopHVss Bl #5428 6 WX B it i — AN A% o s i kb e CQE A m)) - B2 =4
DhRevERR R . XM IAT A IEC 61000-4-465H#E
%= 31. EMS #%:
w5 S %A B i
Vop =3.3V, LQFP48, Ta=+25"°C,
fruck = 80 MHz, LDOHE1.2 V. &
TEVop M Vss i# g #74IEC 61000-4-4#135 1) | IEC 61000-4-4
a2 MG PR TN S BN R B K | Vop = 3.3V, LQFP48, Ta=+25°C, A
Verr | PEEHEMIR, VoofIVss NIIH —47 yFHZ |fuok = 32 MHz, LDOHLE1.0 V. & 4KV
It HAF5 Voo MVss LI A4 —0.1 yFa5i%H, | IEC 61000-4-4 (#kv)
= Voo = 3.3V, LQFP48, Ta=+25 °C,
fuck = 8 MHz, LDOHLJE1.0 V. 54
IEC 61000-4-4
TEARMF A TEMCI VA AR AL, TR SR RIS R AT 1. Ny B FEMC TR RE 5 FH - B H
FEARP A ZDIA G BRIk, @ X AR SEATEMCHL AL, FHE4T SEEMCH Sl
nooddd% 00 Fa2n 825198 5040
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19[-% AT32L021 &% HIEFEM

4.3.11 GPIO 37 04544

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

% 32. GPIO # A4

=) B %A R/ME HAE BAE XA
0.28 x Vop +
VIL | IR - -0.3 - 01 \Y
Vi TCHIN & Tl E - 0.31 x Vop + - Vop + 0.3 v
FT » FTa » FIFTHA & P B R - 0.8 - 55
200 - - mvV
Vhys | B Rfh A2 2% FLE IR (D -
5% Vbbb - - -
VIN = VssE{ VoD ] ] 1
TC GPIOH
o | HAT BRI Vi = Vos S Voo < uA
VIN<55V
FT, FTa, HIFTf i ) +
GPIO i
Reu | 55 h; & a5 i BE® VIN = Vss 60 75 200 kQ
Reo | 5§ T Hi 4620 BHO® VIN = VoD 60 75 200 kQ
Cio |GPIOF|Iff % - - 9 - pF

(1) Jtass R & 28T o0 f PR B R . 4R AP E H, AREA IR,

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

(3) FT, FTa, FIFTSII 4% N\ =T Voo + 0.3 VINF, WAZZE ] Py &K L4/ T 4 difH
(4) BOOTOF| 155 T HEFHAN AT 28 .

FT GPIO [ #52CMOSHITTLIF A (AFRHMAECE) , BN EE T 250K HCMOS L

HTITLSH.

i IRB0 IR

EH PN, GPIOHITIEH At LRIE IR B H i A RERE I 4. 2. 179525 H IR 4 fi KA E 18 -

® JITHGPION I MVpp EIRE B EAT, I EMCUTEV e EIRER )i KIE AT IR, ASREHE L4
X KETE B Ivpp (S HET)

® I GPION LU 3 MVss B H BT HLIRE AT, I EMCUZEVss i H B KIS AT i, ANRE
A KAE E lvss (B ILED

B TR I %87 199 000
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 33. FrH A ERR RO

5 SH %4 w®/ME BAE XA
& RSB RE S

Vou  |#nHifIEHF CMOSHi [, lio =4 mA - 0.4

Von Bt v PP 27V<Vops<3.6V Vpp-0.4 - v

VoL AR TTLHEE, lio=2mA - 0.4

Von T 27V<Vop<36V 2.4 - v

VoL AR P lio=9 mA - 1.3

Von Bt v PP 27V<Vops<3.6V Vop-1.3 - v

VoL Hr K P lio =2 mA - 0.4

Vou | fintiwsd T 1.71V<Vop <27V Vbo-0.4 . v
BUK IR BN RE )

VoL AR CMOS#i M, lio=6 mA - 0.4

VoH it vy HLT 27V<Vop<36V Vpp-0.4 - v

VoL AR TTLHE T, lio=5mA - 0.4

VoH it vy HLT 27V<Vop<36V 2.4 - v

VoL AP lio=18 mA - 1.3

Von |Htiesd T 27V<Voo<36V Voo 1.3 ) v

VoL AP lio=5mA - 0.4

Vou  |HiHiE 171V <Vop<2.7V Voo-0.4 _ v
WK IR IR RE S

VoL i A H CMOSi# T, lio=15mA - 0.4

Von it vy HLT 27V<Vop<36V Vpp-0.4 - v

VoL AP TTLHE D, lio=12mA - 0.4

VoH it vy HLT 27V<Vop<36V 2.4 - v

VoL AP lio =12 mA - 0.4

Von it vy HLT 1.71V<Vop <27V Vpp-0.4 . v
T IR\ BB 77 @)

VoL AP llo=25mA, 27V<Vop<36V

VoL AR llo=16mA, 1.71V<Vop <27V ) 04 v

(1) HZEATHEAEH, AEA PR,
(2) GPIOfEREME BB NAE ST, HoVonlF Bk Rt HEzh AE
TN Tk L
HyNASIRAEFE I REUEE FRA T .
R 34. AT
=] B2 B/ME BAE i:Nivs

texinpw(") | EXINTH2 ] 25 6 00 21 A1 845 5 1 kb 58 5 10 - -
(1) HLEEELY, LRI,

oo 2024100 ey AT 00
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4.3.12 NRST 5| 4
NRST 5| i N 3Kz i HCMOS T. 2.

% 35. NRST 3| et

BEE T AWK EREE, Rey (ZHTFE .

s ¥ %44 B/ME BRIE BAE B:<X 74
27V<Vob<36V 0.8
VienrsT) | NRSTHi K BT LR -0.3 - \Y;
1.71V<Vob <27V 0.5
Vinrs)" | NRSTHiy A\ 5 B H - 2 - Vop + 0.3 \Y;
NRST/iti & i & 2 IR |27V <Vop<3.6V 400
Vhys(NRST) . - - mV
bt 1.71V<Vob <27V 200
Rpu 55 R 45 AL HLRH VIN = Vss 30 40 50 kQ
tivnrsT) ) | NRSTH A LS IE R 7] - - - 40 Hs
tinvnrsT)(! | NRSTHI AR B 20T 1) - 62.5 - - us
(1) BEWTHPRIE, A2,
& 16. Bl NRST 3| R
External VDD
reset circuit
\\ NRST ) PU Internal Reset
A [ | b— Filter >
/ J. \\
| _T_ I Y
(1) BMZEN T HiETAEEN .
(2) HFPLARIENRST 5] B AL BRI T 357 F1 Y i KViLnesn BA T, A IMCUA BER BIE AL .
4.3.13 TMR SR 28451t
T RA SR THRAE
* 36. TMR ErT 23451
w5 e 21 A4 B/ME BKE L:<F VA
- 1 - tTMRxCLK
tres(TMR) | 72 I 25 73 HE AT (7]
frvrxcLk = 80 MHz 12.5 - ns
fext CH1Z CH41) 5 i #% S MBI B A 2 - 0 frvrxcLk/2 MHz
noo ¥ oo FASH 825189 5040
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4.3.14 SPI#EO%M

# 37. SPI 44
7S 2 x4 B/ME BAE B:<X 74
fsck 24V <Vob<36V - 36
() | SPIR B MHz
(1/te(sck)) 1.71V<Vop<24V - 24
tsucs)" | CSEEALIN 7] MAR 4tpcLk - ns
thics)" CSTRFITH MAR 2trcLk - ns
twsckn) N ‘ - o
. " SCK = FMIE s 1] R, TR =4 2trcik -3 | 2tpck + 3 ns
W(SCKL)
tsumn( EX 5 6 -
BOHE i N SLIN ] ns
tsusn™ MAR 5 -
thovn (™ EX 5 4 -
HHH i N\ ORFE I (8] ns
th(sn( M 5 -
taso)\ V&) | FiHE a7 A IS (] AR trcik -2 | 2teolk + 2 ns
taisiso) VO | FrE iy Hi 22 1k B JA] M trcik -2 | 2teolk + 2 ns
tvso)" HC i W A 0 () MR (RELIR 2 ) - 25 ns
tumoy™ | FdE iy A R TR] FRA (ERELZED - 10 ns
thso)! N ‘ MR (FREILHTZ 5D -
el A 1) —— === ns
thmo)(" FHEA (FRRIEZ G -

(1) RIBCHEIE, AfEE .
(2) AHLR BRI R AR i foeLi/2.

(3) HOKI PR G 2 AFAPCBAT R R BEAH G . AREEIRAG T Se BEVEANIAR DR T 58, AT DR AR 4RI (KUHERS /0 8 6 4b 95K

BRSH

(4) B/ MEFRIRB g 0 B/ N ], R KB R s IERASRAG s (1 i K 1]
(5) F/IMERIR KA A NI IR], B KA RN E B 2 B T e B A ) BRI ] o

DDDD@4EDD
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E 17. SPI i — M CPHA=0

CS input \
— tc(sck)

— Tsycs) — t— thcs) —

CPHA=0 / \ ’ \
CPOL=0  [wsckm ||
CPHA=0  [wscru [

cPoL=1—T\ O\  —

_| t B t
ta(so) (s0) h(so) t dis(sg)’
MISO output MSB out LSB out
tsu(sy - thisy —»>

MOSI input MSB in X LSBin X

\

SCK input

Kl 18. SPI BT P B — MM CPHA =1

CS input ‘\ /
tsucsy —tsck) ——P thcs—T >
= CPHA=1 \
S CPOL=0——— N
£ Tw(scikH)
N4 _ W(SOKL)
S| cpHA=1—29 "
#L cpoL=1 / n__/
tuso — thsoyp-—i tais(so)
tasoy—m-—r
MISO output O( M[$B out LSB out
tsu(siy e > < tys) P
MOSI input MSB in X LsBin X
K] 19. SPI Bt /P — FAEK
High
CS input ¢
- — l¢(sck)
2[CPHA=0 —
g 2 N
5| cpoL=0 / N
o| CPHA=0 —— S
QLcpPoL=1 /
5 _
a2 CPHA=1 _/—\
S| cPoL=0 N— \
| CPHASL ——  ——
8 L CPOL=1 tw(sckH) ——/
Lsugwn tw(scky) |
MISO input MSB in X LSB in X
— th(MI) —P
MOSI output X MSB out LSB out X
tymo)y-t=ap thvoy—m>|  |a—
noo ¥ oo FAaTR 825189 5040

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



R[-R

AT32L021%%] ¥IEF M

4.3.15 1?S 4

% 38. 12S j&:
7S S %14 B/ME BAE By
tr(CK) X
. [2SHf 8k b AHFNT BRI | 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 20. 1’S MRS 7B (Philips B30

|
" c(ck) — . .
| |
V2R B U A R A U A
. CPOL=0 ! l | | |
5 | | |
ey | I | |
S | |
= | | ' ' '
Bt W A U e U U
| | I
Co | |
w(CKH) |<—>,<—>|- w(CKL), thiws)
| | I
| | | |
ws input I | : :
| | | b
t I | I |
su(Ws) | I t I ¢
I I V(SD_ST)]| h(SD_ST)
2 . .
S0 4 ansmit >< LSB transmit( )>< MISBtransmit Bitn transmit A LSBtransmit
|
Su(SD SR) ! th(SD_SR)
SD receive LSB recelve MSB receive Bitn rece|ve LSB receive
(1) AI—FW IR RIEAR. EF—A %ﬁZHU&ﬁJX’I‘B%ﬁHEWi%/@W
S . fr & I | ‘ﬁ‘ | I |
noo¥19% 01 48 T 825199 5040
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& 21. 12S £ FE (Philips #30

tf(CKr_‘ tr(cK)

|: CPOL=0
CPOL=1

CK output

|
|
| | ¢
]

t
v(WS)

ws output

| |
“ M‘J/ﬂL
| |
| |
| |
| |
} +
| |

|
|
|
i
|
I t I t
| | V(SD_MTY h(SD_MT)
sD , 2 . . ) .
transmit >< LSB transm|t( )>< MISBtransmn Bitn transmit A LSBtransmit

t
su(SD_MR) ' th(sD_MR)
SD receive >< LSB receive(z) MSB receive Bitn receEX LSB i
receive

(1) WA ERARAL AR AR 1R 5 — A7 T W BOA A FARAL K AR N

4.3.16 1PC B Kk

SDAFISCL GPIOZ K (113 £ A LA FIRH]: SDAFISCLAZ B TR S, =4I B IR i,
78 5] B AV pp 2 (B IPMOS & 4 S 11, BATSRIELE .

[PCIR 24z N R (B m100 kHz) . PRt (%5400 kHz) . A sm sl (HEl
MHz) .
noo¥19% 01 FA9 825199 5040
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4.3.17 12 fr ADC 458
FrAERE UL, FRISEGEMHA S ZLIRFIAERILE, focLko MR AV ppafit H HE R I 215

#,
VI WAL BT AT— K
% 39. ADC it
"5 B4 %AF B/ME HRE | BXE L:<¥ivA
Vbpa L H R - 1.71 - 3.6 \Y
1EVooakin N\
5157 ) - - 400 475 pA
LR
24V <Voba<36V 0.6 - 28
fapc ADCHT #p A MHz
1.71V<Voba<24V 0.6 - 14
Iy HEE1210 2
I3 HEEE104L 2.33
24V <Vopba<3.6V - 0.056 -
I3 HERB AL 2.8
Iy 6L 3.11
fs@ RFEHE MSPS
) IR0 1
5y HEER 1041 1.17
1.71V<Voba<24V - 0.056 -
S HEER8AL 14
Iy 6L 1.56
- faoc = 28 MHz - - 165 | MHz
frric@ | AR AT
- - - 17 1/fanc
0 (Vrer-HiB
VAIN LM R YO [ O - - VREF+ Y,
ERRHD
Ran®@ | 4h5B4 A\ BHHT - 2 W, 40H1 F#41 Q
PR FIR R
Capc® | - - 5 - pF
%
L fanc = 28 MHz 6.61 gs
tcal® | AHERT[H]
- 185 1/fanc
R fapc = 28 MHz - - 714 ns
tiau® fid = L B N SE
- - - 2(4) 1/fapc
o fanc = 28 MHz 0.053 - 8.55 us
ts® KA ]
- 1.5 - 239.5 1/fabc
tstas® | L HLR ] - 42 1/fanc
o | BB (6L | faoc = 28 MHz o5 | - | o us
oo SKFERT 1)) - 14~252 CRFfts + ZHiEU112.5) | 1/fanc
(1) BZEEHEAE, AEA R,
(2) HEAHRE, AEAM TR,
(3) VRrer+fE B2 Vopa, VRer-1E P TIER R Vssao
(4) XFTAMEfk, ZAE Z395 H B ZE H i — N ZEIR 1fpcikz.
noo ¥ oo 50 825189 5040
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FEAORN 241 W8 e NI AN, ARz LA/ 1 LSB.

# 40. fapc =28 MHz, 2.4V < Vppa < 3.6 V B 15 K Ran”

BARan (kQ)
Ts (A#D ts (us)
SrERER1241 g2z N[V [DA SHERAL g2z A
1.5 0.05 0.2 0.26 0.33 0.45
7.5 0.27 1.0 1.8 2.3 3.1
13.5 0.48 2.0 3.5 4.4 5.9
28.5 1.02 4.8 7.7 9.7 13.0
41.5 1.48 7.4 12.0 15.0 20.0
55.5 1.98 10.0 16.0 20.0 26.0
71.5 2.55 14.0 20.0 26.0 34.0
239.5 8.55 37.0 50.0 50.0 50.0
(1) BRI RIE,
M. fapc =28 MHz, 1.71V < Vppa < 2.4 V I B K Ran
BARan (kQ)
Ts (A#D ts (us)
SrERE1241 g2z S [ [DA RN SHER6NL
15 0.05 0.1 0.16 0.24 0.34
7.5 0.27 0.9 1.7 2.2 3.0
13.5 0.48 1.3 3.4 4.3 5.8
28.5 1.02 3.1 7.6 9.6 12.0
41.5 1.48 5.1 11.0 14.0 19.0
55.5 1.98 7.2 15.0 19.0 25.0
71.5 2.55 9.9 19.0 25.0 33.0
239.5 8.55 34.0 50.0 50.0 50.0
(1) BB RIE.
] % 51 ﬁ Té?%é%-lz%-sgm

ooo E@D“mm

Web:www.manduic.com

Email:sales@manduic.com




1Rl

AT32L021%%] ¥IEF M

F* 42. ADC FBEMA

=) 2% Aok HRUE BRAE LA
ET CEBIRE 2.5 +3.5

EO |mERE fecLke = 56 MHz, 1.5 +2

EG 1625 R fanc = 28 MHz, Rain < 10 kQ, +1.5 +2.5 LSB
ED |frskitiRzE Vooa=24~3.6V, Ta=25~105°C +0.8 +1.5/-1

EL R LM R % +1.5 +2.5

ET |ZARE +3 4.5

EO |fWfgiR%E froike = 56 MHz, 15 +2/-3

EG 25 R fanc = 14 MHz, Ran < 10 kQ, +1.5 +2/-3 LSB
ED Wiz Voba=1.71~3.6V, TaA=25~105°C +1 +1.5/-1

EL |BlorsteiizE +2 2.5

ET |4&ARE +4 +5

EO |ImBiRZE froLke = 56 MHz, 1.5 +2/-3.5

EG WARR iR fapc = 28 MHz, Ran < 10 kQ, +1.5/-2.5 +2.5/-3.5 LSB
ED |fpr&fhinz Vopa=24~3.6V, Ta=-40~105°C +2/-1 +2.5/-1

EL | BUrgkitkiRzE +2.5 +3.5

ET |ZARE +3 55

EO |fWfgiRZ%E frcikz = 56 MHz, +1.5 +2/-4

EG WARR iR faoc = 14 MHz, Ran < 10 kQ, 12 +2/-3.5 LSB
ED T etk iR 2 Vopoa=1.71~3.6V, Ta=-40~105°C +1.2/-1 +2.5/-1

EL | Biorgkikirz +2 +4

(1) ADCHJE UK B R AR 280 P FIAE f DI B
(2) HZREVHEAH, AL il

& 22. ADC K EHRFiE

4095
4094

4093

[1LSB peaL

v VDDA _
L%I;_? (orﬁ%dependmg on package)]

| Eg | (1) 92 BRADCH% ¥ 2% 1) 7] T
(2) AR #4628

4093 4094 4095 4096

Vbpa

(3) 2B L4 2K L
Ep CRETVRZE: SCERFEH L A
T gt 282 1 £ 85 AR 85
AsiRzs: SehREsh s s —
Eo wikiT Sauseib et 2t - i0ss— ik
BRI %
WS EE . SEBREEIR NS IS
Ec kT St 28 Figjs—
R 22
Ep MOMARIERE. Scbrpeilizh B
PE S AP IR (1LSB) 2 %

L UM SERREL 2 2
VLR ) ) KA

DDDD@4EDD
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E 23. ) ADC %l kR

Rt ADCx_INx

>

parasitic

i
© =

L]

Vpp

VT
0.6V

coverter

:
-

VT
0.6V

L

Sample and hold ADC

R
12-bit
coverter

C apdl)

—
—

(1) A KRaNFICADCIHE, =439,

(2) Chparasiic®/RPCB (HIEZAPCBA Rl EAHI) SEA EIFARA CRAT pF) o BRI CoarasiicBUE K F#1IC

FEA RS L, il DR (1 IR D/ Mapc o

PCB& &I
RN A7 s AT iR AR . 100 nFRIHBASR N NMES (SiRE) , MSERF R REENE.
4.3.18 NHSHEE (Vinrry) FitE
®43. NESRBERRE
"5 B2 % B/ME | BRE | BXE v
Vintr" | HES R 1.16 1.20 1.24 \%
Teoe" | B R %L 80 150 | ppm/°C
Ts_vintrRv@ | 2412 H IS B RS, ADCHISRAERT (/] 5.1 - us
loognTrRy)(!) | FLILVH #E 50 60 pA
(1) HZAIPMEREH, BEAH I,
(2) HWTRUE, AEAF=FNR.
% 53 ﬁ Téﬁ%%-].zggﬁgﬂ)

DDDD%4EDD
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5  HEHE
5.1 LQFP48 —7 x 7 mm &3
K| 24. 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

B TR I %547 199 000
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K 44. LQFP48 — 7 x 7 mm 48 5| IR 1E 5 i P E VR EIE

DDDD@4EDD

Web:www.manduic.com

XK
e
My JeRUE BAE
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
E1l 6.90 7.00 7.10
e 0.50 BSC.
o 0° 3.5° 7°
L 0.45 0.60 0.75
L1 1.00 REF.
o —— — — — —
% 55 W 825189 5040
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52 LQFP32-7 x 7 mm 3}3%
&l 25. LQFP32 - 7 x 7 mm 32 5| R F 5 R P E

E1

D
DI
32 | 25
LTI
 m— ! /-l'x,\):m
— |~ R =—
—] ' I
L ,|, _____ e
] 1
— ! —
=rahuy —
=
m H—‘ U UIU U | u GAGE PLANE—]
’I ! | * SEATING PLAME
e b A
| o
I | T

A2
I

DDDD@%DD
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% 45. LQFP32 — 7 x 7 mm 32 5| {8 1F 5 R FH N EE

DDDD@4EDD

Web:www.manduic.com

XK
55
®/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.
o —— —— —
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