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PT32L033x 74 ] mrtkfE, RIIFER Cortex™MO 32 i WA%, TAEMIE 48MHz. W B mid (i fik s
(Z3& 64K FA5) Flash fllf Kk 4K 745 ) SRAM), £ IhREE A /0 i 1 FZER: ] APB B4+ 5
A BT LS AR R AL B 1 A 12 42 ADC, 1 /> 12 £ 1) DAC, 2 4 & PEfg OPA, 2 /M & CMP,
245470/ LDAC, 2 ANEZUeit 28, 2 NEAR 16 ALE 280 1AM IR C I 28 . A5 1 hsilk I8
fEH: £i52 4 SPHEEL, 14 12C #0114 UART #1,

PT32L033x &4/~ FF 1.8V & 3.6V LAEHE, f5-40°CE+85CHIRETEHE, —RIIMAE HB
ORAFAR DA N F 223K

PT32L033x #417= fith+h 48 A1 64 51 A F 2T WIBARME R, [ rst
WECE AR ARSI E TIZ RV 0P T SRR N E, REEE RSN E,
3 PT32L033x R4 i & T oA v S5 Bk, AR ES TRl 1S M e X E
17k

pCh 2022-09-08

=
=
St
&
=

PDS0003



D FER

PT32L033x 45 F M
2.1 BHF—%
F 2.1 PT32L033x /=i DhRe FAM AL B
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2.2.6 AN TR ER(EXTI)

BAS 10 5N EAR R T — MRS P AL RS, TP A R AR R . B TR bR
O LIS B T R A AR (ETHE . R, MR RESFEIGHT), I RENS S A B
A — MR E TR FTA WO R FRES . EXTI AT DU 2 8728 ik 20MHz 14 8B(E 5

227 BHEFFIE3)

RGN Bl e B AR BN BET . EALR, PIEF 8MHz () RC k% 2% HSI Bk AERIA K R GEmt ot Bl
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TEN RS TR

I 22 A ALHUON RGBSR T dR e, UGS HSE. LSI 8 PLL A R R ST Bk 20, , X
BB R A PR S, R G0K B Sh i b3 B P B 8MHzZ 1) RC HR3% 3%, U0 AT RE 1 AN 1 2 2 3
W, R AR R A S ) T

LA 55 P T B E AHB Al ik APB 4% . AHB Ml APB (16 s Hil% /& 48MHz. T £
Y5 RiES% (PT32x033x 5 Fit) (1074.4 W ERThRERIAR 1) 4.2 B P HER!

2.2.8 ICP HER

NN, BT FER B 1T LAk & %5 M Bootloader X 55, X4 Bootloader [X f£7F T N B 1) IN 4%
fEfgash, JFH RN R X, EZEAER, 155% (PT32x033x %5 Fit) .

229 fHHFE

VDD =1.8~3.6V: VDD 5|8 AT A RRAL R, GFEEART:

® 1/O 5|

® NI LRI A

o Efifitk

VSSA, VDDA = 2.4~3.6V, Jy ADC. DAC. CMP. OPA. LCD K4 #8 /042 it #i . VDDA Al VSSA
WAy I E#E) VDD HTVSS.

KT UERE RIS R EAE R, S K 5.2 T %R,

2.2.10 =SS

PRI T AL (POR)/Hs L E A7 (PDR)HLE, iZHERIEA AT TIRIRE, HRERGEMLH
I 1.8V B TAE; 24 VDD KT 15 € W IRAE (Veorror)I , B2 T EACIRES, WA E 4B E AL
K

PRAFRIRA — AN ] S AR LR W 28 (PVD), & WA VDD At H 3 5 40 FE e I IR{E g, 24 VDD KT
o T IRE R A W s S A, AT ANERARR ] DA H SR BB s S B N B B R e
A PVD DiaE R EBAIRETF R . RT Veorror f1 Vevp HIES %K 5.3.3.
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2.2.11

HLPR A T A%

T SR A0S R IR e R R B AR R R, R RS AE B AR IR AL T TR

2.2.12

RIIFERE

PT32L033x Z 417 fh SCHF MR DIAEAE 2K, AT DR BERARIOAE, 48 )5 2 I [A) A0 2 e B2 = 2 )58
B H NPT

MR 75 :

FERERRAR S, WA PWAEIE, P Shs Al T ARRES I F AT AL 52 rp W/ 2 I e it P A%

TR JE BERROIRZS -

FEORFF SRAM M7 88 WA ERITEOLT, IR HENCIRES 7T LA B AR FERETH AE -

FEVR PEREIRIRAS
BATIRAT

YR L

2.2.13

WA LSE 5 LSI WSl Mo v] LLIE R 1217, Prf shieMar 248, WIS
7 LE MR I T N b — kA 1R A AT

BT, ATREFFLSL, W25 (RAEE D 10mS HIZERS, 2 TR -FEACIFEST

FE I 23 HE 1%

PT32L033x RAI/= & T 2 MadoEn 88 1 MEARER 28 1 METFEER & 1 MREFE 1
SE I 48 LA S ANISTE T 2 I 2R — A RGUTH T 8 I 4%

TR T m e & FEAE I B NI DR 5E I 2 K D g«

2.2 ER AR

E B 8% TR AT b €T IR/ L EE HAMAH
TIMO

M 16 iz b BN FELE/A R () | 1~65536 IR 4 &l
TIM2 16 fir CESNECTEN 1~65536 LR 7 7
TIM4 16 i RN 1~65536 [ 7 7

22131
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B EREE(TIMO, TIM1)
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® it i
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2.2.13.2 X ERER(TIM2)

PT32L033x &4/~ dhh, WE T 1 MEAER #(TIM2). ©A —A> 16 AL A sl g/ T
S A 8 AL T -
FEABEACE, T Hds n) L4

22133  (KIhFEERSZ(TIM4)

R DHFEE B B3 2 T — > 16 RLI ) R I v 2028 Al — A~ 8 AL AT or 40 ds, B B P A SZ. 1) 32KHzZ
RC ¥k & LSI $R AL fi

LSI 52T, BT LV AT TR BEREIRRAS o 8 AT DAFE FRGEAL T8 P52 B IROR 25 P 2 (R 1 P e
BERSHL, BRAEN—A> B el I D B e B it iy A B
VRN, TIMA T 238 m] DLk R 45

22134  R4HI1MA(SWDG)

WAL TS A 32 RLA A N Id it Hds, € H AR B SEAE Bl . BT DL AR A ) R
LA RGE, BN A HE 85 9N R R R e 24
RN, SWDG TH4#s il AR R4S .

22135 & JH(WDG)

PT32L033x $3EF Mt

MSLHE TIRHE T —A> 32 A ) Ry it #ods, &t N FISLE) 32KHZ RC #k % asf (i 4 Ky
XA RC 4R s AL T Ll T LUE s AT TR EEREIRAR S & mT BUR T2 A2 il R A A &
gt, BN —A B HE 8 9N R PR G e B

BN, IWDG THE S T DA R 2

2.2.13.6 ARG T E ERT2E(SysTick)

RAER AT TSR E RS0, W] 2 AR T B ds . R TR
® 24 (ki K g

® HIhENMIAE

® HitHaRdy 0 IEEAE AN AT B MR g b b

®  n[ G B

2.2.14 SCBTETEF(RTC)

RTC #Hen] i ] LSI B 80 LSE i & . RTC NMSLT MCU #4589 H il gh, e 424t 7 LR DhRg:
AR, o B By B#. A FEREEE, EHEASHRE (100 4: 2000-2099)
MCU R G E AR RTC 748 N

A ER R, AR, 4. NI Ho H Al

A HRAE S P A7 AR i PR A e = R WL

I ARAE S BT T AT MCU MR SHRE AR IRIR 25 T e i

PEALAHOC RTC AMENLHI, $& 5 RTC 4ol

pPCh 2022-09-08 4 10750,k 55 1T

PDS0003



DG ¥R

PT32L033x $3EF Mt

2.2.15 ¥R BB 2@LCD)

LCD J& — & F T 5 6 TE IR i R 5 (LCD) I B 7 IR sh . e 3Rt i £ 8 AN A 4L Ik3h 51 fiI(COM)
A 30 AN X BEEK BN 5| I(SEG), FILABREN £ FE =AM LCD. 51 BRI V) BCE Bk T35 3-1 Tk
Mgt o . et 7 LU Dhag:

® R I i e 4

LCD 4 H 51 ¥ w4 5 AL E v COM 8L SEG

A E S SR 12, 140 1/64 1/8 FAf S

16x8x32 AL KA B RAE, LASCHF 16 TUR R g2t

XFE A BUF B BB A LCD WRBE Y

1/3 fi B L &

IR PEFE

SERMMRIIFEAE A SR : LCD n 78 BEAR AR FE BEARAR R AT R

K 32N LCD AN E S, SCRe 2 FH R MK LCD

T TR L S R E VU S R IE T R (R R) . IR BN

22.16 I2C B4

12C B4, fe TAE T2 BB, SRR 1Mbps 85 (1) 2 Bl AR 2.
12C B HSCRE 7 A2k PrBGRA LB SCRAE AHLIRGES I, AR B SCRIE, BT DUE N E LA R
AT R TR

2.2.17 EHARPEREZR(UART)

UART £ [l {53 £ 1% 3Mbps

K 8 R FIFO ZZph BAFIRT 7 Arss 9 Arfyv] gwmie #dim A BE, DA A 7R 35 P R e 225 2 )~ 1T
B 1) UART 422 1135 SO B 2R XU T I8AE , SRR ZL A0 ER AT WS U i) 2 DA SR B 28 B T AV R & R 41
AR TR

2.2.18 EATAMEEEO(SPI)

FEFRN, AXTAE XU TR RS E R ]S 8 JRAr/AD .
FEMAREECR, AR XU T IR (5 AR w3k 4 JRAr/AD
B K 8 JiH) FIFO 2t BASI AT 4~16 A ] 4 i i Bt i sUie 8, DASR Bt R MEAN Sk (-1 467
316 £7(8+8) AT/ i s 1J LUIE W 22 il THOsE R 755K
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2.2.19 BRI/ HE O (GPIO)

A GPIO 5| BIHR AT LA Hy P e L R Hh (HERR BOT IR ) SN (3 AN 7 B/ o B BRI R 41 e 2
AE S 1 -

FITA #1 GPIO 51 JAI#S ATV A i, 24 GPIO 5| II# 5 7 Bl i ST At T . B 1 BABE
WU AT RER 5 1, A ) GPIO 5 IR A K s ifiid i g

I IT R REA R BERR MBI I A A7 e, SRR 22 GPIO #1k,

2220 1EA/BFEEBADC)

PRl R 1A 12 LR T e 40 8% (ADC), 1% ADC #il £1% 14 AR FfiEE, foiF ADC & 9
ANHMERF 5 AN PR AE 5

ADC A DASZELERIR T4 SR BT I 28 3 A A e 4 . PR ARS8 IR 38 (TIM2) A s 9 I 45 (TIMO. TIMA)
FEAE AL, AT LA B B ) ADC ffidk, BRI REfE AD Bk SR 2D .

2.2.21 FFEMEBEHDAC)

FE R PR 1A 12 AL AR B 23 (DAC), R FESR N 200Ksps. 2% i K A 3% N & 2V %
W H KB DVREF+5 1

2.2.22 MY 32(BEEP)

BN SRR TARAE LSI I8, Wil Sexd LSIEEAT M Ms ,  HE X2 ad B S A5 5 2647 2 2090,
4 P IEE 8 Sy AT BN R 1R 75 A5 5 It R B s 25 -

PE A I B 4A0mA mE R /O I (REILER 6.3.11) o s S 4 ALK PSL A 51 G
LR  BMEARFSM = ARE, ARIR SIS 28 TAE .
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2.2.23 HLEER(CMP)

7 i R B T AN MR RE LU RS, B BB Y R MR AN — A, XS RE 5] AT DU
BN, AT SEDUE IR SN % . HUAL AR FoA LU Rtk
® A A i & HIR

® KA K
® i N AS L Vi AT A
® I ANZE )y HURVEH S YR A 2
o WL
B AR DRI iR P AR
B RIFEE A DR i T A

®  H[IE 1 IEImHIA :
B CMPx P
B LDAC
B BGIVO
B DAC
Byt 0 42 )
® NIRRT INES, DA AT ik Hh T IR IR A A R
B CMP fith N
B CMP firt B
B CMP i th BRI D FEAE )
B CMP fir B e i (R IhFERE K)
o —NRMHENLE], SCRPERE B K 1.5mV LA R R 8 HELE
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2.2.24

B HE PR 2 (OPA)

72 i N RER B T A s R RE IS ROBOR S, BB FBCRSR R A MM — DM, OPAO IESCHF
St DA FR A SV T o X Le T RE S IR DLER BN, T SEBUE TR /MR L . TR A
A LA R -

0V ~(VDDA-1.4V) 1% N\ A% H HL 3
(RPN

R\ 2K 1 H

PRI B Y

PN TAERE

[ e A A 3 AR AT A 1 R

u RN FERE A DUIR 1S A L D

ATk ) IE SN -

N OPAx P

N LDAC

N BG1v0

N DAC

— AT T E ) OPA i BT 5¢ OPAO_AFOx, LIy F@ i af yu [
— /N T B O 5 51 I AFG, DAY RS AR VG
B 4 S TE R TP R B IE 3 W] &2 2 ADC 1) OPAO
SRR FLR B R ME AL )

2.2.25 LDAC

FEm N EBEE AL T IS Sbit 1 LDAC, ‘EAITAT Ul H B Lb i 2% CMP FE H UK 78 OPA iR, Al $gfit
1/32*VDDA~VDDA i [ (R 45 CMP@OW\Em%Aﬁ% LDAC EA DL R4

2 > LDAC % #d%: BN as 0 B 1 AN s
5 {7 BB 4 oy e

X LDAC i 43 7l 4

LDAC &% 1EiA) VDDA; fiiih) VSSA
RIFER N, ] IR AR

2.2.26 #4T SWD & O (SW-DP)

pCh

Pk ARM [ 26 5 A7 R i 1 (SW-DP).
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3 BIEX

K 3-1 PT32L033x %751 LQFP48(7*7)3} % 5] fi1 /3 A5

5
£ § 82 2883885 ¢=¢=
I
48 47 46 45 44 43 42 41 40 39 38 37
PA13| 1 36 | vssa
= u
PAL4| 2 35 | VDDA
U —
PBY | 3 34 |pc2
—1 —
pe8| |4 33 - NRST
vss| 5 32 |pBo
\—/ —
PBI0 | 6 31 | pB1
\
pB11| | 7 30 | PB2
—1 —
vop| |8 29 | pB3
—1 —
cr o 28 - PB4
8| 10 27l e
vAB |11 26 juu P
ve| |12 25 |p7
| 13 14 15 16 17 18 19 20 21 22 23 24
[ O T TT T
w < (2] o~ w o~ - (=] (2] 0 ~ o
£ £ £ &8 3 3 g & & g =
|}
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pCh

ve \j 1
pas| |2
paa |3
paz| |4
pa2[ |5

PALS[ |6
pa12[ |7
pa11| | 8
pato[ | o
pao| |10
pag| |11
pA7[ |12
pA6| |13
pce| |14
pcs| |15

pcal |16
\

2 }—‘VAB

2 lcB
2l et

@ |ep1
2 lebo
@l |pcis

@ |vop

|pa13

 |pB9

|pa1s
3 :I PAL
AL

]
-
a
a

57 56 55 54 53 52

ul
[y

a8 D PD2
47| |pD3
46| | PD4
45| | PD5
44| | pB14
43| | pAc_vouT
a2[ |pa3
a1| |ra1
a0| |pco
39| |12
3s| |pB13
37| | vssa
36| | vpDA
35| |pc13

34 J | pc1a

33 |pc2
\

1718220212292{25EE28§E22

I |

NES03L0FEB3B8ES8%
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# 3-1 PT32L033x £ 3| & X
3 % S
% HrH e il
ol | Em E
Z\Z 2 R
E1E | &% R
219 ® ek 0 e 1 ek 2 TiEE3 | k4 | Thees | dhéke | Shhe
1 12 VC \Vel
2 13 PA5 1/0 PA5 TIMO_CH4N LCDO
3 14 PA4 1/0 PA4 TIMO_CH3N | TIMO_BKIN LCD1
4 15 PA3 1/0 PA3 TIMO_CH2N LCD2
5 16 PA2 1/0 PA2 TIMO_CH1N LCD3
6 17 PA15 1/0 PA15 TIM1_CH4N LCD28
7 18 PA12 1/0 PA12 TIM1_CH3N | TIM1_BKIN LCD27
8 19 PA11 1/0 PA11 TIM1_CH2N LCD26
9 20 PA10 1/0 PA10 TIMT_CH1N LCD25
10 | 21 PA9 1/0 PA9 TIM1_CH4 LCD24
11 |22| PA8 | I/O| PA8 TIM1_CH3 LCD23
12 | 23 PA7 1/0 PA7 TIM1_CH2 LCD22
13 | 24 PAG6 1/0 PAG6 TIM1_CH1 SPI0_MISO 12C0_SDA LCD21
14 - PC6 1/0 PC6 LCD20
15 | - PC5 | /0 | PC5 LCD19
16 - PC4 1/0 PC4 LCD18
17 - PC12 1/0 PC12 LCD17
18 - PC11 1/0 PC11 TIM1_BKIN LCD16
19 - PC10 1/0 PC10 TIMO_BKIN LCD15
20 - PC9 1/0 PC9 LCD14
21 - PC8 1/0 PC8 LCD13
22 - PC7 1/0 PC7 LCD12
23 | 25 PB7 1/0 PB7 TIMO_CH4 SPI0_MOSI LCD11
24 | 26 PB6 1/0 PB6 TIMO_CH3 SPI0_SCK 12C0 _SCL LCD10
25 | 27 PB5 1/0 PB5 TIMO_CH2 SPIO_CS LCD9
26 | 28 PB4 1/0 PB4 TIMO_CH1 MCO LCD8
27 | 29 PB3 1/0 PB3 UARTO RX | SPI1_MISO LCD7
28 | 30 PB2 1/0 PB2 UARTO TX SPI1_CS LCD6
29 | 31 PB1 1/0 PB1 12C0_SDA SPI1_MOSI LCD5
LCD4

30 | 32 PBO 1/0 PBO 12C0_SCL SPI1_SCK ADC IN3

CMP1 P
31 - PD6 1/0 PD6 AVREF+
32 | 33 NRST 1/0 NRST

ADC_IN2
33| 34 PC2 1/0 PC2 BEEP1 RTC BEACON

CMPOQ P
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34| - PC14 | I/O | PCl14 SPI1 CS ADC _IN1
35| - PC13 | I/O | PC13 ADC _INO
36 | 35| VDDA | I/O | VDDA
37 36| VSSA | I/O | VSSA

OPAO OUT
38 | 37| PB13 | I/O| PBI13
ADC_IN7
OPAO_AFO1
39 (38| PB12 | I/O| PB12
ADC_IN4
OPAO_AFO2
- | 39 PC4 I/O PC4 TIMO BKIN
ADC _IN5
OPAQ_AFO3
- | 40 PC5 I/O PC5 TIM1_BKIN
ADC _IN6
40 | 41 PCO I/O PCO CMPO N
41 | 42 PC1 I/O PC1 CMP1 N
42 | 43 PC3 I/O PC3 OPA AFG
43 | 44 |DAC OUT DAC_OUT
44 | 45| PB14 | /O | PB4 DVREF+
OPA1_OUT
45| 46 | PD5 I/O | PD5 BEEP2 SPIO_MISO | 12C0 SDA
ADC IN8
46 | - PD4 | I/O | PD4 | CMPO OUT | SPIO MOSI
47 | - PD3 I/O | PD3 | CMP1.OUT| SPIOSCK | 12C0 SCL
48 | - PD2 I/O | PD2 IR TXD SPI0 CS
49 | 47 PAO I/O PAO UARTO TX MCO CMPO OUT | 12C0 SDA
50 | 48 PA1 I/O PA1 UARTO RX | SPI1 SCK | CMP1 OUT | 12C0 SCL
51 | 1 PA13 | I/O | PA13 SWDIO®
52 | 2 PA14 | I/O | PA14 SWCLK®@
53 | 3 PB9 I/O PB9 0SC ouT
54 | 4 PB8 I/O PB8 OSC IN
5| 5 VSS S VSS
56 | 6 PB10 | I/O | PB10 | OSC32.IN
57 | 7 PB11 | I/O | PB11 | OSC32 OUT
58 | 8 VDD S VDD
59 PC15 | I/O | PC15 SPI1_MOSI LCD31
60 PDO I/O | PDO SPI1_MISO LCD30
61 | - PD1 I/O | PD1 MCO LCD29
62 | 9 cT cT®
63 | 10 CB cB®
64 | 1 VAB VAB®
1. I=%A, O=#il, S= HiR
2. BNRE, EEIHTERIAAEFERTIR0
3.  LCD BHHEFHEMNMER.
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4 FrhEEREE

4.1 17t & &

ONFFFF_FFFF

7

0xEQ19_0000

Cortex-MOPIERINE

APBIA 1723 |g]

s | e 7

OXE000_0000
0x4001_5800
LCD
6 0x4001_5000
0x4001_4400
DAC
0xC000_0000 0x4001_4000
0x4001_3¢00 RIE
5 0x4001_3400
oveont 3000|110
0xAD00_0000 o001 2cg0 |___TMT
A oxaoot oaop | MO
oxecot 200 | ALC
0+8000_£000 0x4000_5600 =
0x4000_5400
3 0x4000_4800
oxeonn apo | UART
0+6000_0000 0x000_3000 |___CRC
SPI1
Ox 1FFF_FFFF 0x4000_ 3800
2 w000 3000 |1 VDG
0x4000_200
AR oxd000_2a00 | BEEP
0x4000_0000
- SWDG
=5 TIM4
1 X001 0RO BEF{ER 0x4000_ 1600
- 0x4000_1800 ARAMIX
Bootloaderig
SRAM L 0x4000_1400
TIM2
0x2000_0000 0x0001_0000 0x4000_1000
0x4000 0G0 CMP1/0PAT/LDACT
X g
e [ CMPO/CPAO/LDACO
0 Code Bz HashiiEz 040000800
IFMC
0x0000_0000 0x4000_0000
0x0000_0000
[ ] e
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5 HSEH
5.1 MRKH

BrRARREA UL, BTy B AR L VSS kit

5.1.1 mKEME/ME

5.1.2

5.1.3

5.14

pCh

BRAERERI B, BN R BUE A EA IS TA = 25°C, VDD = 3.3V FHUTHIINR .

HRAHE

FrdEdre i o, BHAUEER T TA = 25°C A1 VDD = 3.3V, X T % iHie SR S0,

JRT iy 28

BRARREAI U, ST il 26 R i 3 i R 22t

51 s\ e s

E1 NG Wi i e Wi il N S

5.1 51 I\ FL

Vin

l_ V. ——[JPT32L033x Pin
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DCh iR PT32L033x #E /1

51.5 ftHEFE

52 %

VDDt X 13
____________ "
i |
GPIOH 2 o |
C 1218 < |
@ || i BB ||
(CPU, :
HFERE ||
Vbb | FOTFEiEES) |
T~ DD ! |
] =: FEIRAERS [—> |
—t | '
100nF&10uF VSS | |
M . |
i e |
— | J'
Vob VAREF
-T- VDDA _ __v_ __ _ VDDAfHeBIXi
R M I |
| | |
Lo; Log ! | OPA |
= - ity | > ADC CMP |
'-'E —— '-'E —— AVREF+ LDAC
8 "§ - VSSA : ) * :
—_ | |
p DVREF+ | —_
UC— [ T > |
o
S | |
VDREF |
VAB | LCD |
- I
CT | |
CB | |
! |
- |
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51.6 HLHFAENE

K 5.3 HL i TE AR E

| oo
TN

Voo_in —»[ A /—' Vb

Voba

5.2 4xtm AR E

INAE &34 b B B0 an SR 4 0 e KBUE B F1 3R (R 5.2.1. £ 56.2.2. £ B5.2.3) P4 MH, "THEs
FEERM R AR . IX B SS HRE AR Z 0 KA, AN RBRTE ML A T B ThRg Mg E
o BFKIA TAETE S KA A5 A T 2R M 28 AR I P S 1

F 52,1 HERRE

Fiine) b R/ME BRAE Hhr
Vpp-Vss | SMEE SR -03 4
Vin® FES| AR LR VSS-0.3 | VDD+0.3 Y
| A Vppx| | ARSI - 50
[Vssx-Vss| | ARHEHLS 2 IR - 50 m
VEsp ESD Fee i R PEH.5.3.10 1%

1.  HIFE(VDD)MHL(VSS) 5| b s A ER I AT BB AR RS L
2. NINJPIN)ZESHART] LA & AR R (LR 5.2.2), X EFHA VIN AR HEKE . RARELIE, tR 4R % IINJ(PIN)
HERAEUA; %4 VIN>VIN BAER, H—ANERENER; X VIN<VSS B, B—ANRFENER.
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pCh

% 5.2.2 HFEE

5 #ik BoAE | AL
Ivop" Z53:F VDD HIFAA S HLI (LR LA 150
Tvsst) Z55F VIS HZk (1 FLR (A FRLT) 150
o 3 1/O A5 I - Fof AT Hfi® 20
A3 1/O )5 AL o H FEA -10 A
NRST 51 IFE N +5
Inueno®® | HSE #1 OSC_IN 311 LSE i is
OSC32_IN 5IBIfEN HAT
S Inuem@ | BTA 1/O A5 LR RS RS +20

1. EIR(VDD)AIH(VSS) 3| b UG L EE B SINE R EENRHERE L

2. lvenZBXIAT BT ERRRE 5.2.2), XFEHR VIN NESHBEHE. WRAERIE, 8 LRE] InenfE

BAREIA: 3 VIN>VIN AER, BN EREANER; 3 VINSVSS B, H—MNREENER.

3. REEABERSTFRSBFOELMERE. SEH 53.157.

4. A VO OREFEEARRN, T INJPIN)KISKEAIE A BH-S R FEN BRI 4 XHEZ .

5. VO 5/ PC2 f1 PD5 A A REERAFFE. ARERRERE, XHAN5IBATRIEEIX 40mA FIEER.

# 523 R

Ziinc Eiiipuy HfE By
Tste | ARG -65~+150
T
TJmax %j(éﬁlﬂ%‘lﬁ +150
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5.3 TAE&A
53.1 EAITIEXM
*5.3.1 WA TIERMT
w5 £33 > Lis B/ME BAE HAr
fsys_ cLk G 48 MHz
frcix AR AHB I 0 48 MHz
frerk AR APB 4 0 48 MHz
Vbp PRt TAEHE 18 36 \Y
Vbba AL TAER R 24 36 \%
Ta IETIE KT -40 85 .
Ty SEIRREE -40 85
1. ERERDIREEPIRET, RE TLAEE Tiww@G LR 523 BERMT), TJaTUT RBEXAEE.
5.3.2 b E AR ER B ) AR 2R
TR OB SR M (2 5.3.1 B TR & P B FOFFBEELIE A1 VDD £ L JE R WA
F 5.3.2 A ELEE ) AR A
w5 S b i B/ME BXE HAr
VDD _LFbE 0 oo
tvpp us/ vV
VDD TFRFHEE 20 )
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5.3.3 PIREACA B IR DU

TRAGH KSR R 5.3.1 T8 TAEZKMF)5H AR Z T A1 VDD e sk Rt .
% 5.3.3 PR S ALAT R A BRI

pCh

sy 25 %1 BUME | $uBlUE | BKME | AL
PLS[2:0]=000( I-FH) - 2.06
PLS[2:0]=000( 1Y) - 20
PLS[2:0]=001( FFHY) - 1.76
PLS[2:0]=001( FF#Y) - 17
PLS[2:0]=010( FJ11) - 23
PLS[2:0]=010( FI#%) - 22
PLS[2:0]=011(L-FHR) - 26
Vous TR FR P AR 14 PLS[2:0]=011(FF#i) - 25 v
HT PR PLS[2:0]=100( -Ff%) - 2.85
PLS[2:0]=100( F#:%) - 275
PLS[2:0]=101( -THE) - 3.1
PLS[2:0]=101( R - 30
PLS[2:0]=110( FHY) - 36
PLS[2:0]=110( FY) - 35
PLS[2:0]=111( FHEY) - 42
PLS[2:0]=111( FF&I) - 40
VovphystD | PVD iR - - 100 mV
B 1.60 -
Vrorppr | EH/AHEEAEIE m—— e - \Y
Vrprnyst') | PDR iR - - 50 mV
1. HRTHMRIE, AEEFERIR.
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534 HEWSEHE

NEPL BB BORRYER (R 5.3.1 B TAESAE)5 H FRER L R A VDD e B s R R 75 .
#£534 NEMSHZEHIED

i &M i BAME | SAAME | RKRE | BE | B
BG2v0 1.995 20 2005 | 0.25%
BG1v5 1425 15 1.575 5%

WIS RIR -40C< TA<+85C \
BGl1v2 114 12 1.26 5%
BG1v0 0.995 1.0 1.005 | 0.5%

L HEBGHRE, AEEF PR,

5.3.5 HLEHERAE

RFLH MG 2 M E R R R SRR, RS RN R O TARR S AR /0 5 53k
PR RCE . TR 1O IR B A . RE P AEA7 A 2 P A AL B AL AT AU SE

LU AR AR T W, 76 IL(F 5.3 R AEII ).«

A2 P A B AT BT Y AR A, #RAEPIT — BRI

5.3.5.1 REHFEHFE

Tl i B Ak TR A 2k A

® AR /O I HH A T AN, FFERER S E——VDD 8 VSS(TL 71 #).

® A MAMEHEAE T RPIIRA, BRAERE U

®  [NAF AP AR IR U ) IR 1) 5 3 facuk AT (0<fuclk<<24MHz I}y 0 NS5 A7 11, 24MHz <fucwk
<48MHz I Jy 1 ANER7JE ).

®  YFFFEAIMERT:  fsvs cik = frcik = frolke

TR H NS EORRHE R (3R 5.3.1 W TAESAT) 5 PR Z A VDD A i R T A .

#* 5.3.5.1 AT BT B K L AR, ACASIS 1T 7E N8 RAM EL Flash [N 47 H1

BAREO
=1 2 %1 Fsys_cLx BAL
Ta=25°C
16MHz 409
8MHz 2.25
PR
4MHz 1.38
KIAFTE M
2MHz 0.93
) TMHz 0.70
Ipp TEATIE T LR F mA
48MHz 11.72
24MHz 6.45
AN )
" 12MHz 405
KIAFTA SN
6MHz 2.75
3MHz 2.05

1.  HEATWEEH, FEEEPIR.
2. ERETSFA 8MHz, ¥ Fsys cox>8MHz B & Fl PLL.
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pCh

SRR 974 24MHz, ¥4 FSYS_CLK>24MHz it 2 ] PLL.

R 5.3.5.2 ARIIFERE SN BRI S 1 SR FL s A8, RIS AT 4 A & RAM BX Flash /1

BAEO
w5 E 20 %14 Fsys_cLk BARL
TA=25°C
16MHz 1.89
8MHz 1.09
P £
4MHz 0.79
KRIAFTEIME
2MHz 0.63
1MHz 0.55
Ibp RIEAIRASE AT TR LR FLE mA
48MHz 5.60
24MHz 3.22
SRR
12MHz 2.33
KA ML
6MHz 1.84
3MHz 1.60
1.  HEAHMEBE, AEEFPRR.
2. PIERITSER 8MHz, 4 FSYS_CLK>8MHz i & Al PLL.
3. HMEEEERT#ECA 24MHz, % FSYS_CLK>24MHz B} = i PLL.
 5.3.5.3 RINFEAL T IR B R AR A 1) i 2 L Yt v #E
w5 ¥ % RAEO L X0
TA=25°C
LSI ffifik. LSE ] 2.6
REHRARRAS T LR
Ipp " LSI 3¢, LSE %] 0.8 A
i
LSI 340, LSE ¥Rk 15
1. HEAFERH, REAESHIR.
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5.3.6 SNSRI

5.3.6.1 REIMBHRHE™ERSIRIMNBHA AR

T RPSH IS EOE R — N il AR B R AR PR R (K 5.3.1 I8 H TAES )7 H AR E T A
VDD it H L & TR

% 5.3.6.1 fEpE M P R EO
w5 2H > Lis B/ME HAE BXE WA
fuse_ext | AP ARG 4 24 MHz
Vusen | OSCN $N 5| s s T & 0.7Vop Voo v
Viuser | OSCIN fNGIMK A FRE Vi 0.3Vpp
tw(HSEH)
OSC_IN Fa A 12
tw(HSEL)
ns
tr(HSE)
OSC _IN FFE B 1) 20
tfHSE)
Cinusey | OSC_IN A% 5 pF
DuCyusg) | 7t 45 55 %
IL OSC _IN $NJFHLAR Ves<Vin<Vop +1 pA
1. HETHRE, AP
Kl 5.4 AR B B s B A T
SN ERTR .
0SC IN
J—Ll_l_[—l_ fHSE ext - () IL
ITI = PT32L033x
n
P 2022-09-08 5 2871,

bz

=it
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5.3.6.2 kB SMEBIRHIRES T ERREINBA FEH

TR H IS EUE R — A il B AR B R AR BE R (K 5.3.1 8 H TAES )7 H A SR T A
VDD it H HL R RS
* 5.3.6.2 AKEAHMH BB REED

PT32L033x HiEFt

w5 E 20 b i B/ME | HBEMH | BRMH WA
fLse ext | FIF SRR AT 0 32.768 1000 kHz
Visen | OSC32 IN 45| i s e R 0.7Vop - Voo v
Visee | OSC32_IN 4\ 51 MG s Vi - 0.3Vop
tw(LSEH) -
OSC32_IN sl 450 - -
tw(LSEL)
ns
ty(LSE)
OSC32_IN FFAE FFEEA] - - 50
tHLSE)
Cinsey | OSC32_IN HAZEHL - - 5 - pF
DuCysg) | HE - 40 - 60 %
IL OSC32_IN i NIRHEIAL Ves<Vin<Vp - - +1 MA
1. HETHRE, AT
Kl 5.5 AR B 2P r 2SS B
Vissw | ______
R e Wikt CEEEEEE \LELLLEL L SEEEEEE
\ ) | I
L L h |
10%|== ===t -mmme-
Vist [ | | | ! R
n ' i | ' i I Y
trese ->'-:1<- >rLetiisp :ﬂ—tw(LSEH)—H le—twisey—!
le Tse »
HNEBRTSRIR —
i o fiser D
ITIOSC32_|N = PT32L033x
n
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5.3.6.3

pCh

A —1 @A/ EIETRAR L KSR BT

FE AR B (HSE) AT A — A 4~24MHz 1) 5 /P B 1 Ik S A4 I IR 8% 7 A o A i i s HH )

H R T N R N SR A T AR, I

22
LRE

FEEE R BI04 . PT32L033x Wi H

A T VSIS S AR R B (P33 (PT32x033x 25 FHt) ), F P B LUARHE AT it i 14 11
SKPR A DU R B B L AR S P . A O B A IR AR VR S B (R . e RESE), T
FARLIAE ] o
VEE: TEGE BRI, 2G5 el 2 B RLR R B s 805 18 1A el B A 1 !
# 5.3.6.3 HSE 4~24MHz k% & ¢ 1@

w5 E 20 b i B/ME | HEMH | BRMH WA
fosc N | IRG SR 4 24 24 MHz
CLi ML S SR
Rs=500Q 12 pF
Cr2 AR BRI (R
Ry SrapH® 200 ko
VDD:3.3V7 V|N:V55
iz HSE 3Rz it 18 mA
30pF fi#;
m IR R S Jash 5 mA/N
tougase)® | JEBIATTE] Vpp AEFE M) 2 ms

1L BRSSP R RS BIERT A

[

HBRTHRE, AEA P,

3. HABRAFMRBHEERRETSE (PT32x033x ZEFA) . BEFHERERL Cu M CL NBTHSRHATEER
SH. FERFE CL M CLa i, BRI 10 FIHRE CIO FIRE KL BE.

b

FAXTBARE) Re FRFRAE, FTRUAZERIE IR T 60 R v BRI U B B REL (B T RETO SR AR, IXFR 8 R 74 B IR A
B&HSMRETENL. MR MCURNAERSNEHESAN, HIHRNFREEXNMSHEEREL.

5. twase 2 NEAFERE HSE JTEME, EEAEIRENRGX BN XNMERE— MR R A SRS ENEEE),
B R SR B R B R TR

K 5.6 /] 24MHz & 7K1 IR &5 1 J 5L 52

24MHz
TEIRER

r

OSC_IN
C

CL2

(]

fCu

" fHse

PT32L033x

1. Rexr FE HRAEERE R e, LEMER 5 E 6 55 Rso
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5.3.6.4

A — AP ISR AR B RES ABET

I Sh R B (LSE) AT A — 1> 32.768kHz ) il 1A/ P B 1 IR 45 A B A I 3 2 7 A2 o A4 R i 4 A 1
HREAE TR TR AR AT, B SR A RE VS S R4 R . PT32L033x WHEEH
A T VSIS S AR R B (P33 (PT32x033x 25 FHt) ), F P B LUARHE AT it i 14 11
SE PR B A N BRSBTS R ARG TR S RO . B RERESE), TEEA
FARLIAE ] o

VEE: TEGE BRI, 2G5 el 2 B RLR R B s 805 18 1A el B A 1 !

pCh

% 5.3.6.4 LSE R %85 1% (fLse=32.768kHz) V@

5 M 4 BAME | BEME | BRME k: XA
CLi HA 51 A 5% R
Rs=30Q - 12 - pF
CL2 AR ATEII(R)™
Rr RS - - 6 - M@
VDD: 33Vy V|N:V55
i2 LSE 3Rz it - - 45 pA
30pF 4
Em TR Es T =82 5 - - pAN
touwse)® | B Voo & - 3 - s

L ERES RS R B MR IR IR S HERE A .

BB RIE, AEE PRI .

HEEANRBUEHKRETS% (PT32x033x ZEFM) . MEHIERER U Cufl Co KBTHARHARERN

SH . FERFE CL A CL i, BN HE 10 FIIHRE C10 ARG FE B .

BRAFERD RENFRERSGS, W UMRILERERE. REEE0RAHIER.

5. twesHRMWEKAERE LSE FFENE, EEREIRENIRGX B E. EMMERE—MrMER B ERS LNER S,
& T RE R A A B B AN R T 3R ALK

W

>

Bl 5.7 {4 F 32.768kHz SR IER 28 ) dh 7Y 5 F

> fise
(| CL1

OSC32.IN PT32L033x
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5.3.7 WERETBRIRSF

TRPGHISBORKIERGR 5.3.1 A TAEK )5 H PR T A1 VDD fit i [ F RS .
5.3.7.1 BERTB(HSI)RC 55737
# 5.3.7.1 HSI ¥R 2 1EO@

”s 2H 4 B/ME BRI BARE k: XA
fhst =S 8 MHz
TA = -40°C~85°C 15 +15
ACChusi | HSI &% skt %
TA=25C -1 +1
tsumsy | HSIHRZA ) i i) 12 20 uS
Ippmsy | HSI R A5 IEE 240 320 pA
1. VDD=3.3V, TA=-40~85C, WRak4:5It5
2. BEGHRE, A HIR
5.3.7.2 {RiEAIEB(LSI)RC #&%H2T
% 5.3.7.2 LSI #R¥Z #Fe 1EO@
”s 2% %4 B/ME HRE B Hpr
fst =S 32 KHz
ACCrsi | LS| ¥R eksns TA = -40'C~85C -30 +30 %
tsuwsy | LS| 4R34 Bhibt a] 16 30 uS
Ippwsn | LSIHRZ#IHE 3 4 pA

1.
2.

VDD=3.3V, TA=-40~85C, &IE4&E5IHi8

HBRTHRE, AEAFH K

5.3.7.3 MEINFEARNREEFET 8]

# 5.3.7.3 FI H A Me RIS (8] /2 7E— > 8MHz 1) HSI RC %37 #i% (1 M B Bl 543 3] o wéie B Sl P £ b
BRUFERIN Y HSI, Wi ) A5 I b by B e i B 35 47 23 (RCC_CF GR) " WKSK i 5 -

'WKSK'=0: % Z¢ I 4 BRIy HSI i
'WKSK'=1: R G¢ I Bl BRIy “BEIRZ BT I

FIT FH IS 8] 2 56 FH A B2 i B At el e IR 7 & (3R 3R 5.3.1 B LAE&E) &R 15 2,
R 5.3.7.3 ARDHAFEAR g n g i ] (O

"5 E 20 %4 B/AME | BBME | BXE HAr
twWUSLEEP EERRCPR A it {41 HSI RC I 4sngifig 48
us
twupeepsLEEP|  ANREEREIRARAS LR {4 LSI RC H g 70.6 83.6

1.

pCh

M NI [6] (T B R PR RE S IT SR P R — & 382
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5.3.8 PLL 5%

5.3.9

5.3.9.1

pCh

TRPG NS HCRRIER (R 5.3.1 B TARSAF) 5 PR SEREE T A1 VDD fit i i i R les i .

% 5.3.8 PLL 1

b=y 2% BAME | REME | BKEO E: X7
PLL S \ssfih 24 MHz

fPLLﬁIN
PLL NI 547 40 60 %
foe_our | PLL &5 N 4@ 48 MHz
tLock | PLL4AHm ) 50 s

1.
2. FERERMCHERFAMSARE, NOREE PLL MRS RRMEE froL_our &b T FR¥FTEFE A

T a8 Rk

BB THRIE, AP PR

NF e

FRAG S ECERIER (K 5.3.1 W TAESIF)FH FI3ASEEEE A VDD 4t i R kA
*5.3.9.1 fifkgststt

1.

5 2H %1t B/ME | BEE | BREO| B
tpmg 32 {i?%%}%ﬂﬂ‘“ﬂ 6 7.5 HS
tERASE FLASH | WAFDL(512 7 45) BRI [A] 4 5 S
m
Twme IR Py BRI ] 20 40
i, =48MH
PRI s au i 25 | 35 | mA
1 AMEF5RY, VDD=3.3V
S, f =48MH
R Tovs ac z 35 A
1ANERPAY, VDD=3.3V
Ipp ftH FIAT
PERRIE, fsys ck=48MHz
- 2 mA
1ANERA, VDD=3.3V
PRI
0.05 MA
VDD=3.3V
Virog | SEHUE 18 | 33| 36 | v
HETHRIE, NEAEFEF K.
F 5.3.9.2 {71 a8 75 o AECE O A7 PR
5 B %45 B/AMEO | RAME | BKE | B4
NEND FLASH i (S UED Ta = -40~105C 20K w
Tao=25C 100
tRET HORIRAFIIR@ Ta=85C 20 E
Ta=125C 10
1.  HEATWEEH, FEEEPIR.
2. {EANAYRERAEEE T #T.
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5.3.10 X R AE(RSEURME)

BT =ZAAFBIEESD, LU), fHRERIETTE, A7 @ I Lok 2 € 1 i UUEHE
J5 IR RE o

5.3.10.1 FREL TS L (ESD)

4 FEL TSR (— N R PR T AR i T B — R 5 — A S 0 Rkt ) B I 1 BB RE i BT S L, R A R/
5 FAt S B E ARG A x (n+1)EEE G . XA S JESD22-A114/C101 FrifE

# 5.3.10.1 ESD #u%} #5 KH

%5 BH F At KB | BAEO | A
TA=+25C

Vespmpwmy | #HECH HUE (A AAEAY) 3B 8000
& ESDA/JEDEC JS-001-2017

TA=+25C
VEspcom) | BUECE AT (FEHL B AR AY) c2B 1000
774 ESDA/JEDEC JS-002-2018

L HEATHESL, AEEFRIR.

5.3.10.2 BRASFI

N T VPG MCU B ERE, FEE7E 6 AMFE S BdEAT 2 81

o  CNREANHLIEGIE, SRALENE AR R HE g

® {ERENMEIA. K AITTECE R /O Sl BN

XAMMRFF S EIA/JJESD 78A 45 i H B 1 4l b v o

% 5.3.10.2 WA UM

%5 BH F At e BKE | Bz
TA = +85°C

LU I8t %8B +200 mA
i JESD 78E
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5.3.11 /O ¥ O4%E

5.3.11.1 BAMANIFY

TRPGHMSHRKIERER 5.3.1 @A TAERMF)FH MPAEEE T Voo fEH H R TR H .
FvA 19 1/0 v &R He%s CMOS 1 TTL.
#£53.11.1 VO M NESEM

s ¥ A BME HRE BKXE Ber
Vi | BAKHTHE VDD=3.3V - - 0.32*VDD

Vin | SONEHT R VDD=3.3V 0.50*VDD v
gD | BN VSS<VIN<VDD - - 10 nA
Rpu® | 55 EHr2sgeabi Vin=VsS, VDD=3.3V - 53

Rep®@ | 55 FHrAsbbi Vin=VDD, VDD=3.3V - 57 “
Cio |I/O IR - 5 - pF

1. WRZEARSRSIA R M G EE, WRARTREETRRE
2. FRER TR A IER) R & B R FF LK) PMOS/NMOS 3. PMON/NMOS FF24 i B FEAR /M4 15 10%)

5.3.11.2 HHIRENEBE R

GPIOGH H i A\ /4 H o 1) ] LU HE s 10mA LI (R FELED B TR I8 20mA HLJRE (EFRIRDD «

TER PR, 170 BEIECE D ZUERAIE IR B HL IR AN BE R 5.2 545 H ) 4 xet I K30 e A -

® JiA 1/O it 1M Vop EIREUHIHLR AT, A1k MCU 7E Voo E3REUHI B KIZAT HLIR, A REBEIE 4
Xof f R AEAE Ivop, 2 0L(5.2 4kt i KA EAE)-

®  JIA 1/O i I T M Vss bV HI B LR SR, n b MCU 7E Vss Fii H i KIZAT R, ANRg
I 206 i RAUEAE vss, 5 L(5.2 4t KAE ()

® /O i1 PC2 Al PD5 i IR H BERT, RIS EIE 40mA HLR GEEFRIRD

5.3.11.3 HBE

NRAPGHNSHOEKIER (R 5.3.1 BH TAEFRLF)FH FIIAETIREE A Voo £t f HE RS H .
BT 1 1/0 i I 2 3% CMOS Al TTL 1.
*5.3.11.2 i HRRRE

%E 2% F- 3 B/ME HAUE BRME | Bz
VouV AR IR e 10mA (i, VDD=3.3V | VDD-0.30
Y,
20mA f¥EHI, VDD=3.3V - - 0.60
Vor® Lnfaa (MR N
40mA [HiERIR, VDD=3.3V® 040 v

1. SHAHHEAER Lo DAL EMAR 5.2.2 DA MRS B RGUEH, FE Lo FMERMETE Vo BfFEH A 88T Ivop
2. EBRREIER Lo WAUIELEIER 5.2.2 PA UKL B AT EME, FE Lo MARETE VO BAEHFIENA RGBT Ivss
3. RA VO 3 PC2 fl PD5 ERERRFREN, 44 s
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5.3.11.4 N 3R

o N R S AR 1 SCRBUE R R A .
TRPGHMSERKIERER 5.3.1 @A TAESRMF)FH IPAEEE T Voo 4 H R TR H .
* 5.3.11.3 H N SRR

PT32L033x HiEFt

Eiiacs 2 A BME BRE | Bfr
finaxojour | BKITZE C_ =50 pF, VDD = 3.3V - 24 MHz
trropout | AHH AT R R ] C, =50 pF VDD = 3.3V - 9.2 "

traojout | HAHMIEE SiHT 10 kA C_ =50 pF, VDD = 3.3V - 11.4@
texTipw | EXTI I SRA SIS NS S R 5 22 - 18 - nS

L BRI AER 5.8 e X
2. BHEIHRIE, AEA I,

B 5.8 fin N\ HH SRR SE X

]
s 500, LIS
BRI 500F | |
_______________ (I AU \ N S
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258 N30pF i, A B KRR
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5.3.12 NRST 3| st

NRST 3| % N 3Kl CMOS T2, ‘B H M &R T — AN AW T B R, Reu(Z W%
5.3.11.1)

RIS BOR R R (R 5.3.1 A TAERAF) 5] H APRTEREE A Voo B HUE RIS
% 5.3.12 NRST 5| O

Fine) 2H B/ME RAE BRE Hpr
Viewrst) | NRST #IAMEH T HUE - - 0.32*VDD
Vinrst) | NRSTHIARHITHUE 0.50*VDD Y
Vrnrst) | NRST A it ikt 3 - - Tsys clk

L HEBGHRE, AEEF PR
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SRS A B O

Vop
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1. BENRERATHEEFETL.
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5.3.13 TIM SERF 2545
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A R N i 52 DR 51 iy ) U AmONA SR AN Bl PWM Jar th )RR VESS . 2 IL58 5.3.11

B
#53.13.1 TIMxOR;bE
e BH %1 B/ME BKE BAr
tres(TIM) %Hﬂ‘%ﬁ#ﬂﬁ‘ f‘ﬂ fTIMxCLK=48M HZ(Z) 2083 - nS
RGSTIM %ﬁ%ﬁ ##K - - 16 1ﬁ
2T PSR, 16 AT A
tCOUNTER i frivua=48MHz 0.2083 1365.1 uS
- - 65536*65536 |  trimwcik
tMAX_COUNT | BRI REMITTEUE/ Tt
fTIMxCLK:48M Hz - 89.5 S
1. TIMx 2—MEARNEZRK, SEARZSH MCU, ATREHMA TIMO~TIM2
#53.132 TIM4 5tk
w5 2H %1 B/AME BXE WA
tres(TIM) EW%%%%WIEH fTIM4CLK: 32KHz 30.52 - LIS
Restiv | BB 2R HER - - 16 iz
R T PSR, 16 AT AR B
tCOUNTER 5 frivac=32KHz 0.0305 2000 mS
- - 65536*65536 |  trimacik
tMAX_COUNT | SR RTRERTHEE /12T ]
frimacik=32KHz - 131072 S
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5.3.14 @fE0

5.3.14.1 12C #FEO 44

TRBEH NS ERAKIE R (R 5.3.1 T TAERMF) S AR . Voo fit HL R AR GE By

48MHz AT

PT32L033x 7= i) 12C 2 5 ShifE 12C IBE VL, 12C BRI T 5.3.14.1, AT E
FI TR S| I (SDA A1 SCL)HIHHEERS, &
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u
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SDA i1 SCL _F-FtistTa] 380 255 nS
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tispa)
SDA 1 SCL 4] 45 40
tiscr)
th(sTA) FHURZ A CRARR ] 52 15
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u
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L HEBGHRE, AEEF PR,
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Y,
IZCE'\?,%{ 100Q
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EENTHARME
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1. WESEEET cMOS BEF: 0.3VDD #H 0.7VDD
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fscLnz R0 6000
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400 29
300 39
200 59
100 119
50 239
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1.  Re=/MPFEREME, fsoo=12CHEE.

2. XT 200KHz ZHRIEE, BERRELS%. N THEEERE, EERIRELL%. KU RTRTHINET
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5.3.14.2 SPI O

NERPEH S EGRARIER (R 5.3.1 M TAEFAF)S I AL N A Voo #E L HUE R IHAAS H
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5.3.15 12 fif ADC 454

TRAGH KSR R 5.3.1 T8 TAEZKM)5H AR Z T A1 VDD e sk Rt .

#5.3.15.1 ADC 4§51
% sH it R | R | R |
Vapc | ADC TAEHE - VDDA
Varer+ | ADC IESHHE - 24 - VDDA
Iapc | ADC TAEHET fapc = 10MHz - 300 500 uA
fapc | ADC B4z - - - 10 MHz
fs | RbEEE - - - 500 KHz
frricV) | SRR fapc = 10MHz - - 500 KHz
Vaine) | Fetfer R - 0 - VDDA \%
Raw) | SMaBABSL - - 50 -
Rapc) | RAFFXAIL - - - 5 K
Capc®) | WHERAERIEHse A - - 5 - bF
toa | b faoc = 10MHz 04 - 255 uS
- 4 - 255 1/fapc
trpy() | LR - 2 - - uS
faoc = 10MHz 1.9 - - uS
teonv(V) | SIS CURRAER )
- 19 - - 1/fADC
L BBRHRIE, FAEER
#53.152 ADC OO0
we B Fbr B/M I Bifd Bpr
EO TSRz - -10 - +10 LSB
EG HIRR IR - -20 - +20 LSB
ED Mo - -15 - +15 LSB
EL BorekiiRz - -3 - +3 LSB
ENOB | Bz VDDA>24V 10 bit

1. ADC MEFEHERELT N RS NER

Q w

O

pCh

2022-09-08

RERAEBE T LAFESZ BRI Vobas SR, Varer IR EEE T LI
ADC HE 5 RIFENRRHIX R :
FERGREMMAERRIMA S W EEAR A RR, FARRSREREES —MEDEA T EIEFEET KR Eod
& SRR BRF= A IR FITE R AU AR ARSI 51 B
WMRIEAKREANRSR, RBELT R 5.2 BHRKE 4 HE INJPINF ZINJPINTEEZ K, BAREW ADC 1%,
HERAIRERIE, DA PR
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5.14 ADC ¥k

_ Voo
[ LSB\DEAL—4096

4095

4094
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B Virer+ % VBGZVO]

4096

(1) SEPRADCES Beith 2 Y 19 F
(2) B1RFE
(3) SEFRFEHE RIS

ErzATRE  SRRSC i SIRIRR et X 5]
BB RE.

Eofpiinas : SIRRSE i S —RIRIES
B LR R RiEcE.

Eetfiiing  SLPRsE sk ERE—RERE
SRR Ris ERE KT E.

Ef IR E | Tnse sk E 5B 5188
HEE (1 LSB) 2 &,

ERSSEMRE IR RME 5L RELIE
MR RS,

17 va |
Il I I | ' [
o7 2 3 1 5 6 4094 4095 4096 VODA
Vss
5.15 ffifl ADC #i 7 [y 2
VDD PT32L033x pin
Vi REEFRIFADCE 55
RAIN(T) ADC IN 0.6V
_ Xr - RADC ofi
L] eror i
Cparasitic VT
0.6V =T Ganc
BHHE

1.  FXRan- Rapcfl Canc FIFUE, & W3 5.3.15.1 ADC F§tk

2. Cparasitic %7 PCB(58HA PCB 7i B BAHX) 588 EREFEEACKY TpF). BOKKIF AL B ASER RIS

KR, FRREIINERIRAD fanco
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5.3.15.1
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WAE AVrer+ /2 155 Vooa HHE, HIYE 12 R 2% IR 1A 5.16 5 5.17 3R . BT " 1uF~10nF" HL 2 L 20
el A BRE), EITRZR T b EEIL MCU it

5.16 fiLEE HYE AN S H )R 22 FE 2R B (AVRer A& 5 Vppa #HIE)
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L
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|
I
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|
I
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PT32L033x
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L
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5.3.16 DAC BHSZ¥

pCh

% 5.3.16 DAC ik

% s¥ it Robe | ot | Bl | e
Vbac DAC TAEHE - VDDA \'
Ipac DAC TAEH - - 2 pA
Vorer+ | DAC IEZ#HE - 1.2 - VDDA \Y
Iprer+ | DAC Z%HiJk REF+HLI - 100 - 500 pA
foac DAC FhiiR - - 0.2 - MHz
Vpac our | DAC it - 0 - Vrers \%
CL ik Gk - - - 50 pF
Ry ikl - 1 - - MQ
DNL E[E2AE NN - -2 - +2
LSB
INL E[E2ET AT - -4 - +4
THD SR VDD=3.3V - - 0.1 dB
BEBR(AERE: 12 £
NI M K] C, <50pF
tSETTLING - - 2 Ms
fE, DAC_OUT iAFIHA4(H) R=1MQ
ff1£1 LSB)
C.<50pF
twakgup | MSRPRASIG BRI EtR] - - 22 us
R=1MO
K 5.18 12bit DAC 7~

DAC_OUT
i
= —lk—

J—{ oac
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#5317 LR AR
%E ¥ A BUME| A | ool |
Vin N - 0 - Vopa \'
A FI - 100 150
[t e {81 50kHz+100mV
v L S
opa | T VA
sl - 3 5
TR {81 50kHz+100mV
o Y] ) ! )
Ibpg | HiLd HAEAR L ] - | oot | A
Vome | MRS SR L3RI 5 | - 5 | mv
kR | 200mV i, 100mV gz - | 30 | 50 | ns
Towy | fE4HER
{EGbt 1 T
|t AR - 2 s |
HERAT] (b - | 15 | s0
CMRR | Asmd L - 60 80 - dB
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53.18 OPA(GZHBKH)FrE
#5318 BHBUKERE
i) BH %4 BoME | SEME | BKE | R
TEMP | TfER%E - -40 - 85 C
Ippa TAFEHR - - 200 350 MA
Iopo | HHlLeg - - - 0.1 LA
Votrser | BN - -6 - 6 mv
Vem AT - 0 - VDDA-14| V
Vour | fthHuE - 0.1 - VDDA-0.2
Ioap | BN - - - 500 uA
Croap | fdizs - - 20 50 pF
PSRR LRI b Cioap=20pF 58 80 - dB
CMRR | HLAsafmi Lt - 58 80 - dB
AO TR - 65 90 - dB
SR JEi%EZ Cioap=20pF - 10 - V/us
GBW WA PR Cioap=20pF - 2 - MHz
Twakeup | AFHHARZSRIH 5] - - 15 - s
Ibias i HLIR - - - 100 nA
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5.3.19 LCD #Z#|384%1E
#5.3.19 LCD % 2450
i) E2i4 %4 B/AME | LBME | BKE | BA
R AU - Vea -
Viep | LCD #RahH/E@ R S - 1.5Vppa -
C it - v
FATIRAN S - Vopa -
Via KRS R ZfE 0.63Vppa| - Vopa
R #Uf5 SRR LI - 75 80
Vip=3.3V K e[ 2bi) - 12 15
Irep LCD 3Rz H - pA
C A T 2 - 8 10
VLCD: 33V %1%/7{):5/1\Em - 42 6
FLep | LCD T Vip=3.3V - 32 - KHz
Ci - 100 - nF
C 2
C AR - 100 - nF
VLCD:3'3V
C - 100 - nF

1. HEHRIE, AEEFEHR.

E ol o

C BER TN EASE HEE WA 5.20,

K] 5.19 R BUIKA] R4 I 2%

VDDA
_I_
REEHIES
VGA
120KQ 15KQ
REVIK B & | %Vicp = ¥
120KQ2 15KQ
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FapEsEE "

1. WEYREMXSHEOREEMPEEUATEIER (3% (PT32x033x 2FF D .

pCh 2022-09-08

LCD BEy R EFRERERER R HE C M., AAREHTEFSE (PT32X033x BEF) .
IR U B AR R A8, 2 LCD B R R 2R, REEHI S U AR LRFE AL

% 5007, 3% 55 7T

PDS0003



D ¥R

K] 520 C ROz H A A

PT32L033x HiEFt

CEURBEEE

X0l = &

VAT

- Vssa

1L EERTUMRELGERREAR RN, REHFETSE (PT32x033x ZEFM) .

pPCh 2022-09-08 5 5190,k 65 1T

PDS0003



D ¥R

PT32L033x $3E Tt
6 FHEERFMHE
6.1 LQFP48 3 3&4% ¢
Kl 6.1 LQFP48
( [ \L 7]
< i
{
D ?‘J_
_ D1 . O
LZ NAAAAAARAAAS DETAIL F
» x]j: 1
| - T
1 -}
= =
= =g wf%ﬂ
|- 0 — |
—TO 1 — | WITH PLATING
- T
0 -
“mf\_O J SECTION BB
;HHHHHWHH{E}H}
h e E
1. ERRRBHEILH.
# 6.1 LQFP48 0] FE 25 WA A s
=k
e
B/ME SR Bl
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 145
A3 0.60 - 0.64
b 0.18 - 0.26
c 0.13 - 0.17
cl 0.12 0.13 0.14
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
eB 8.10 - 8.25
0.50BSC
L 040 | - | 0,65
L1 1.0REF
" o [ 1
pci 2022-09-08 % 5201, 3t 55 7T

PDS0003



D FBER

PT32L033x $#EF A

6.2 LQFP64 345

K 6.2 LQFP64
- ; ! %) s—
SO e
N N \ i

DETAIL: F

. P
WITH PLATING
SECTION B-B
1. BRI
% 6.2 LQFP64 [a] B AR 4
e =X
B/ME St oN:
A - - 1.60
Al 0.05 - 0.15
A2 135 1.40 145
A3 0.59 0.64 0.69
b 0.16 - 0.24
bl 0.15 0.18 0.21
c 0.13 - 0.17
cl 0.12 013 0.14
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
eB 8.10 - 8.25
e 0.40BSC
L 045 | - | 0.75
L1 1.0REF
0 0 | - | 7°
=1=F 2022-09-08 5 5390,k 65 U

PDS0003



=1 =T§ 7330

PT32L033x $#EF A

7 R

7.1 T ERABERER

i P

PT 32 L 033 C8T6 R

CPU{MTE

32: 32bit

aREE

L: {RIhFERS

cPUZR

0: Cortex-M0O/MO+

5L

33: FZEtRE

5| B EL

C: 48Pin
R: 64Pin

FLASHE =

6: 32K
8: 64K

FZeRH

T: LQFP(FRERT)
R: LQFP(4a/NR~T)

HiEaEEHE

6: -40~85°C, T AI#k
BEERE

Z2H: Tray or Tube
R: Tape&Reel

pCh

2022-09-08

%5 5450, 3% 55

PDS0003



DG FE R

PT32L033x ¥iEF/
»
7.2 T RS
Part eai A% 7] HEQR
Number Fl?;? R(Q';A Cortex MHz ESE=S ik (2ES
PT32L033C6T6 32 4 MO 48 LQFP48(7*7) 0.5mm Tray
PT32L033C8T6 64 4 MO 48 LQFP48(7*7) 0.5mm Tray
PT32L033R6R6 32 4 MO 48 LQFP64(7*7) 0.4mm Tray
PT32L033R8R6 64 4 Mo 48 | LQFP64(7*7) | 0.4mm Tray

KT 2 I R (L

8 MRAEHRE

R 8.1 UM T S

pCh

BPRAE)MEAIAN OR(E 2, 15 SR PT 445 b HRE%

33 &S

ZE

2022-08-02| 1.0

UERAT

2022-09-08| 1.1

N TIM4 itk

(o ey e

2022-09-08

% 550T,3% 55 7T

PDS0003



	功能
	1 介绍
	2 规格说明
	2.1 器件一览
	2.2 概述
	2.2.1 ARM®的Cortex™-M0核心并内嵌闪存和SRAM
	2.2.2 内置闪存存储器
	2.2.3 内置SRAM
	2.2.4 CRC(循环冗余校验)计算单元
	2.2.5 嵌套的向量式中断控制器(NVIC)
	2.2.6 外部中断控制器(EXTI)
	2.2.7 时钟和启动
	2.2.8 ICP模式
	2.2.9 供电方案
	2.2.10 供电监控器
	2.2.11 电源调节器
	2.2.12 低功耗模式
	2.2.13 定时器和看门狗
	2.2.13.1 高级定时器(TIM0、TIM1)
	2.2.13.2 基本定时器(TIM2)
	2.2.13.3 低功耗定时器(TIM4)
	2.2.13.4 系统看门狗(SWDG)
	2.2.13.5 独立看门狗(IWDG)
	2.2.13.6 系统时基定时器(SysTick)

	2.2.14 实时时钟(RTC)
	2.2.15 液晶显示控制器(LCD)
	2.2.16 I2C总线
	2.2.17 通用异步收发器(UART)
	2.2.18 串行外设接口(SPI)
	2.2.19 通用输入/输出接口(GPIO)
	2.2.20 模拟/数字转换(ADC)
	2.2.21 数字/模拟转换(DAC)
	2.2.22 蜂鸣器(BEEP)
	2.2.23 比较器(CMP)
	2.2.24 运算放大器(OPA)
	2.2.25 LDAC
	2.2.26串行SWD调试口(SW-DP)


	3 引脚定义
	4 存储器映像
	5 电气特性
	5.1 测试条件
	5.1.1 最大值和最小值
	5.1.2 典型数值
	5.1.3 典型曲线
	5.1.4 引脚输入电压
	5.1.5 供电方案
	5.1.6 电流消耗测量

	5.2 绝对最大额定值
	5.3 工作条件
	5.3.1 通用工作条件
	5.3.2 上电和掉电时的工作条件
	5.3.3 内嵌复位和电源控制模块特性
	5.3.4 内置的参考电压
	5.3.5 供电电流特性
	5.3.5.1 系统电流消耗

	5.3.6 外部时钟源特性
	5.3.6.1 来自外部振荡源产生的高速外部用户时钟
	5.3.6.2 来自外部振荡源产生的低速外部用户时钟
	5.3.6.3 使用一个晶体/陶瓷谐振器产生的高速外部时钟
	5.3.6.4 使用一个晶体/陶瓷谐振器产生的低速外部时钟

	5.3.7 内部时钟源特性
	5.3.7.1 高速内部(HSI)RC振荡器
	5.3.7.2低速内部(LSI)RC振荡器
	5.3.7.3 从低功耗模式唤醒的时间

	5.3.8 PLL特性
	5.3.9 存储器特性
	5.3.9.1 闪存存储器

	5.3.10 绝对最大值(电气敏感性)
	5.3.10.1 静电放电(ESD)
	5.3.10.2 静态闩锁

	5.3.11 I/O端口特性
	5.3.11.1 通用输入特性
	5.3.11.2 输出驱动电流
	5.3.11.3 输出电压
	5.3.11.4 输入输出交流特性

	5.3.12 NRST引脚特性
	5.3.13 TIM定时器特性
	5.3.14 通信接口
	5.3.14.1 I2C接口特性
	5.3.14.2 SPI接口特性

	5.3.15 12位ADC特性
	5.3.15.1 PCB设计建议

	5.3.16 DAC电气参数
	5.3.17 CMP(比较器)特性
	5.3.18 OPA(运算放大器)特性
	5.3.19 LCD控制器特性


	6 封装特性
	6.1 LQFP48封装特性
	6.2 LQFP64封装特性

	7 订货代码
	7.1 订货代码信息图示
	7.2 订货代码

	8 版本历史

