PUYA

PY32F002A &%
32 fif. ARM® Cortex®-MO+ f5fe )52
AR

7= it i

" A
— 32 iy ARM® Cortex® - MO+
— B 24MHz TAES R

B Ak
— Iz K 20Kbytes flash 771i# 2%
— 5k 3Kbytes SRAM

B RS

— A EB 8/24MHz RC &% #% (HSI)
— N 32.768KHz RC & % #5(LSI)
— 4~24MHz {445 % (HSE)
B AEJRE AL
— TAEHJE: 1.7V~5.5V
— I #ERE S Sleep AT Stop
— L H/AERE AL (POR/PDR)
— AR E AL (BOR)
B EA AR (1/0)
— 2k 18 4~ 110, Hyn{E A oM
— UK 8mA
B 1x12-hit ADC
— CRE % 9 MM N JBIE
— W\ HUER L ] 0~VCC
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JE I 2%

— 14 16bit fm Az K E R 2 (TIML)

— LANEARERZE (TIM16)

— 1 /MIETHFEE I 23 (LPTIM), 7H5 M stop ik
e gt

— 1 AMSLE T E I 4% (IWDT)

— 1 /) SysTick timer

ik N

— LANEHATAMEHE FI(SPI)

— LB FERER IO B (USART), CREH
Bl A

— 1M 12C M, CFFRUERIE (100kHzZ).
M (400kHZ), SCHF 7 A7 FhEREC

fi#if}: CRC-32 fbh

RO

ME— UID

FAT LI (SWD)

TAEIRE: -40~85C

TP

SOP8, SOP16, ESSOP10,TSSOP20,QFN16
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H %

Tl 1 < < OO 1
T <11 OO UUUR RN 4
2. THBEREIR «.oooeoeeeeeece ettt ettt en et n s naes 6
0 T N4 (o O T (=3 [ R v SRR 6
2.2, AFHERS e et n ettt et et et ettt ettt ettt ettt en e 6
2.3, BOOEEIN oottt ettt ettt 6
2.8, BB R GE cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeteeteeeteteteeete b eteee s et ettt ettt 7
2.5, HYE I ittt ettt ettt r et ettt ettt e et et ettt et re et tene s 8
2.5. 1. HETEHER] oottt ettt ettt ettt 8
WY < N o OO 8
T T £ o OO RSRRRT 9
254, ARIIFERETN oottt 9

T~ 1Y AU RRRRR 9
3 B < /3= 1Y AR 9
= = 1Y AR R SRR 10

2.7, GBHHINBT GPlO ..ottt ettt 10
2.8, T ottt ettt ettt ettt et ettt ettt a st ea et 10
2.8.1.  FBIEEHIZE NVIC oottt ettt s 10
2.8.2. T I EXTI oottt ettt 10

2.9, FHBLEFEHIE ADC ....ooieieieeeeeeeeeeeee ettt n ettt e et ettt ettt ettt 11
2.10. ELIZHE(COMPY) ..ottt ettt a ettt s et as et se et ns et e st e s eae s s 11
2.10.1. COMP TEZEHEFE oottt 11
8 B = SRR 11
A T =T = TR 12
A B B N TR 12

20 R TR 107 = L OO 12
7250 S |11V 0T OO 12
2,005, SYSTICK tIMEI .ottt ettt e et e e e st et e e e sabb e e e e sabaeeeeanbneeeean 12

2 7 T - RO 13
213, B RIS USART oottt 13
204, AT ARBEIE TSPl ettt ettt 14
2% 1 T .Y o SOOI 15

T 11 v TSRO 16
T D I N = B T 3 TR 19
3.2, GG B EHIIAEMET oottt ettt n ettt 20
R T T = e B 1 1 OO 21

R < 3 22
I = OO TSRO 25
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DL, T AT ettt bbbttt 25
5010 FMEFIIR R coveeeieeeeeee ettt 25
5.1.20 BT oottt b et s ettt et re e s tens 25

5.2, R I I A cooveveee ettt ettt r e 25

T T B (5= 3 OO TSSOSO OO PO P RORORRORSRRRRPIN 26
5.3 L. B L E G ottt 26
5.3.2. R H G oot 26
5.3.3. PRI EREFNE oo 26
5.3.4. LA FEHTEEIE oottt enens 27
5.3.5. ARIHFEBLFIRBEITIA] ..ottt en s 27
5.3.6.  AREBIFEFTEEFE oottt enens 28
5.3.7.  PEBEII IR HSIEETE oo 29
5.3.8.  PIEBIEATTBIVE LSIEEIE ovovieeeciceee et 29
5.3.9. FFRBREEENE oottt 29
5.3.10.  EFT R E oottt enens 30
5.3.11. ESD & LU BFIE (oot nens 30
5.3.12. I TRFYE oottt ettt n e rebens 30
5.3.13.  NRST GIHEETE ...ooiieeeeceeee ettt 31
5.3.14.  ADC FFPE oottt bens 31
B.3.15. AL oottt 31
5.3.16. AL IEERNE oottt bens 32
5.3.17. BB B HREFNE .o 32
5.3.18. BT AL oottt 33
5.3.19.  JHITEEME oottt 33

LR = ==Y = S SO OO USUOUURRTRN 37

8.1, SOPS E B U] ittt 37

8.2, SOPLE F B IS oottt 38

8.3, ESSOPLO FH 2 ST ittt ettt 39

8.4, TSSOP20 H U] oottt 40

B.5.  QFNLG HF 2 S ottt ee 41

A 1= S OO O OO USURUU RO 42
I 5. - OO OO USUOUURRTTRON 43
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1. &4

PY32F002A Z 41 filf il % K F = M RE R 32 A2 ARM® Cortex®-MO+A 4%, % HLE TAEYEEI) MCU. A&
ik 20Kbytes flash fil 3Kbytes SRAM i #s, femi LAEMIR 24MHz, 8 Z PR RSB L H =M. Ok
2% 12C. SPI. USART 45i@ i\, 18 12bit ADC, ZANER %,

PY32F002A Z 41| ff2 il #% i TAF iR B Bl -40°C~85°C, TAFFEJETEH 1.7V~5.5V. 5 F 4t sleep il
stop fICIHAE TAREREER, AT LA A A AR ThFE R o

PY32F002A RF\idEhl#iE M T2 FR s, Blantshlas. FRk&E. PCAME. ikl GPS “F&. T

NAAE R
# 1-1 PY32F002A 417 Skl M R
i PY32F002AL15 | PY32F002AW15 | PY32F002AA15 | PY32F002AF15 | PY32F002AW15
E s s M P U
Flash
memory 20 20 20 20 20
(Kbyte)
SRAM
(Kbyte) 3 3 3 3 3
B E .
';’f;; 1 (16-bit)
ﬁ g
daf;; 1 (16-bit)
TE
it | 1KZhAE 1
e | GEHS &%
Sys-
Tick 1
Watch 1
dog
i SPI 1
WL 12C 1
N USTAR 1
Sl AN 6 14 8 18 15
ADC i#iE
O j?r 7 4+2 6+2 5+2 8+2 10+2
[=]
#h)
5 i A 24MHz
TAEHE 1.7~-55V
Pt SOP8 SOP16 ESSOP10 TSSOP20 QFN16

goooooooooo
Web:www.manduic.com

Teﬂ{%6-1290-5940
Email:sales@manduic.com



PY32F002A Datasheet Rev0.4

SWCLK
<ﬁ SWD
swoio ﬂ :’>D|:> Flash Memory| || Voltage

as AF
Regulator ‘|
cPU @
vccio
CORTEX-MO+ g VCCA vee
fra= 28MHz H vee SUPPLY vss
S SUPERVISION
NviC ‘ IOPORT () sham POR/BOR

OBL reset

1
g
PA Q HSI_10M
o v E
2 > HSE 0SC_IN
0 a ke !
P8 2 e (=) wi> RCC 0sc_ouTt
= Reset! & clock control
PF
INT_CTRL System and peripheral
clocks, System reset
EXTI
from peripherals S-AHB TO S-APB ‘
IN+
IN- compz  |/FK——
out
CH1~CH4, BKIN,
9xIN ADC I/F —— CHIN~CH2N, ETR as AF
[ woe K= INLETR as AF
. X
© “ CK as AF
svscre [
SCL,SDA

MOSI,MISO,SCl -
e ta—" BT osamay =)

Power domain of analog modules: ‘ VCCA domain ‘ ‘ VCC domain ‘ ‘ VCCIO domain

B 1-1 ThRE LR

Teé{%6-1290-5940
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2. ThRE B iR

2.1. Arm® Cortex®MO0+ W

Arm® Cortex®- MO+5& —# A IZ IR AR H BTN T T2 32 £ Arm Cortex AbBEZS . & FF K A Didi
T RENLGL, B

B SR, 5T MgiE

B ERIIRE, TREIEAT

B R R A

Cortex-MO+4b #1282 32 f W%, THAIFIDIFENAL =, T 2 SRUK IR 5 U B 2 284 oAb PR %38 1 K T (H 58
REFeSEM 2B, RS AL SRR, A5 B R as, JRAE T 32 RLZEMTHENL T I B )
PERE, HLIHAR 8 FLAN 16 for fids il 4 2 A 5 m i AR A 2% B

Cortex-MO+5 — MR E 1 R & H Wiz fil S (NVIC) 5 # i 15

2.2. TFhE#

A NER SRAM. @it bytes (8bits) . half-word (16bits) 5 word (32bits) [#)J5 Xj o] SRAM.
AR Flash, 4935 BN AN R P 3 X 02 e«
B Main flash X5, ‘&8 R HFRF A 4
B Information X1, 2.7KBytes, ‘& #ELL N5
»  Option bytes
» UID bytes

»  System memory

X} Flash main memory [R5 635 LR JURATLH -

B read protection(RDP), Bj 12k EH 4NV i

B wrtie protection (WRP) i, AR IEAMERSEAE (HTRETFAAESRTEE PC PIRED - SR
(1 e/ MRA AN 4Kbytes .

B Option byte 5{RH", LA,

2.3. Boot ER

ik BOOTO pin il boot fi & 17 nBOOT1 (f£/{(-T Option bytes H) , A[EF=FARK B, WF

RIIR:
% 2-1 Boot it &
Boot_ mode configuration _ adle
nBOOT1 bit BOOTO pin
X 0 %&£ Main flash /£~ E3hIX
1 1 1% F System memory £ 5 E )X
0 1 1% SRAM /E N E B IX

Boot loader &5 /7 /£ System memory, -1 iEil USART #21 F#; Flash f£/¥.

goooooooooo Teﬁi%6-1290-5940
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2.4. WHHRSG

CPU JaahJa BN R G B HSI 8MHz,  EFEFFIZ 4T i Al LA EE AC B AR SE R A R geif Bl ]
DA FE) e AU B A5

B ) 8/24MHz AJ Bt B 1) P ARG B HSIHI b .
B > 32.768KHz R B & N8 LSI B £F.

B 4~24MHz HSE W4, JfH ol UfiFE CSS ThREM I HSE. fnR CSS fail, f#iff4 AahiE# RGiH40 A
HSI, HSIFREHARE. FF CPU NMI B4,

AHB W8 AT DLEE T R G Bh 4040, APB B8 AT DAFE T AHB B 84345, AHB Fil APB i B4R &5 ik

24MHz.
HSI: High-speed internal clock
LSI: Low-speed internal clock
HSE: High-speed external clock
LSIRC to IWDG_
32kHz >
to PWR
To AHB bus, core, memory o
AHB : g
i PreEsC l FCLK Cortex free-running clock >
/1, 2..512 To Cortex system timer=
LSI APB
PCLK  To APB periphrals,
MCO SYSCLK — PRESC >
0 HSE /1,2,4,8,16
HSI ™
PCLH
HSIRC to LPTIM
24MHz LS —
PCLHK
to COMP
LSG
HSIDIV CLK
osc_ouT|[ HsE HSISYS Hey o ADC
4~24MHz HSE | | SYSCLK
I:|OSC_IN Clock LSI If(APB prescaler=1) x1,
detector else x2
TIM_PCLK R

2-1 RGN EE R ]

goooooooooo
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2.5. HEEH
2.5.1. HEER
VCCA VCCA domain
LSl HSI
‘ N\
FLASH
o S
VDD domain
VCC domain
SOR HSI_10M HSE
BOR
PDR
VCCE—‘ VR VDD‘ CPU Core/Digital Peripherals
BG VDD1
IO_CTRL
PMU
IWDG LPTIMER
veel VCCIO domain
VDDA 10 Ring PWR_Acon RCC_Acon
® VDDP
PWR_CR1[18]
SRAM
VDDA
K 2-2 HLYRHEK]
% 2-2 HYRHEK]
ws | HIR FELYR{E iR
L LB A R R Y, LAy, & )
1 vee L Ty~5.5v gﬁwﬁ B A PRt s s, AR S B
N N (CA Y R A s AN
2 VCCA 1. 7y~5.5y ,u?(nBﬁT%TUsT%ﬁ%T/\%, KT VCC PAD (tha] #it #h
s PAD) .
3 VCCIO 1.7v~5.5v Z5 10 fftH, >kHEF VCC PAD
KET VR %L, ASHNEEEZEBEE. SRAM
Ho 24 MR EE, #id 1.2v. 4k stop BN, R
4109 N R .
4 VDD LVILOVELD% | goprmam Bl MR B LPR GEH, R (AT B vk
E LPR#iH & 1.2v 83 1.0v.

25.2. HJEKE

goooooooooo
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2521, ETFHEfM (POR/PDR)

A 1T Power on reset (POR) /Power down reset (PDR) ik, At Frftfit FlfI R E A1, 1%
PAE & A Q2 T AR AR
2522 RERAL (BOR)

%7 POR/PDR 4, #&SzHLT BOR (brown out reset) . BOR X H] LLiEid option byte, #4751 GE A1 4]
Bl

1 BOR #4778, BOR [ BI{E Al LUl Option byte #EATi+5E, H _FTHRI BEAR N 5 45 mT LAk bl &

vee 4
VBORRS
VBORF8

VBORR?

————————————————————————————————————————————————————————————— VBORF7
VBORR6

VBORF6
VBORRS
VBORF5

VBORR4 |-

i ) VBORF4
VBORR3 |-

VBORF3

Ve = 7 3 I

********************************** VBORF2
VBORRL |—mmee

VBORF1
VPOR
VPDR
t »
{RSTTEMP >

Reset with BOR off: —_
tRSTTEMP

Reset with BOR on
(VBORS VBOR1)

,,,,,,,,,,,,,,,,,,, POR/BOR rising thresholds
,,,,,,,,,,,,,,,,,,, PDR/BOR falling thresholds

2-3 POR/PDR/BOR /&
25.3. HEFTH
PO a7 WU SN AR RS
B MR (Main regulator) 75 F IE# ISR AR R TAE.
B LPR (low power regulator) 7t stop fiF, #RALECIhFEM L.
2.5.4. fRIhFEEK
GRTEIEE Wiz ob, H 2 METhFER:
B Sleep mode: CPU f4h5GH] (NVIC, SysTick 25 1AE) , #MAEATUABCE MR LME.  CEBUHfRE
WA TAE RIS, FERH AR S G G P )
B Stop mode: ZHEIT SRAM MIZFAF s A 0RSF, HSI M HSE %, VDD 3T KE 7 B i i b
=i, GPIO, COMP output, LPTIM AJ LM/ stop ik,

2.6. BAL
R BRI AL, AR IR A ARG AL
2.6.1. HEEN
HVR 7 LR LA B0 R 72

goooooooooo Te?i%6-1290-5940
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m [ ~HEE{ (POR/PDR)

m  XJEEAL (BOR)
2.6.2. RGHEN

PR LU EARR, AR RGE A
NRST pin {5 fir
MALE T I EAL(IWDG)
SYSRESETREQ %4 5 fir
option byte load £z (OBL)
HJEE AL (POR/PDR. BOR)

2.7. BRI AN#HE GPIO

A GPIO #B AT DL A AL B % (push-pull 204 open drain) , #ii A\ (floating, pull-up/down, ana-
log) , #MEEHThRE, BUENHISRSZ 110 HECE Y6e.

2.8. kg

PY32F002A i@t Cortex-MO+4ibERAE P ik (1) 5% & H 4% il 25 (NVIC) A — AN Jee o /= 145 11 23 (EXT ) ke Ak
PR
2.8.1. HHTEHIEE NVIC

NVIC 7% Cortex-MO+4L2 &5 N #E & IP. NVIC A LLALF K B AL B &R HMR K NMI CINRT B i 7D ey
BRGNPl LA Cortex-MO+N 5% . NVIC #2446 T R G I Se 4 B

KB A% 5 NVIC {5 RE A R8> T rp W SR ATAR R T R 55 B AR (ISR) JR B IR EIR - ISR A &
BIHE—AN TR, FEAETE NVIC 1y — bbbk, BT ISR [ 1) d5 Mk 2 el 1) f5 g S ik R FE A O B 2 1)
ISR 75 4

AR A e G T R AR, TR A e 0 v S U A P S R S, RS 8k 1 v R S i T A
el el B — R N RSEE (tail-chaining) o M —mEthde 2 ISR R BN, SRJ5 8 3h— AN EERE 1
ARG ISR, KBk AL Z b RS BRSO AR A . Xl T BB, 4R T IR

NVIC H51:

B RER i Ab

B Ag0h ek

B SR 1A NMI

W SRR 32 SRR AN R

B FF 104 Cortex-MO+R7 %

W e TR T T AR S 2 o 8

B FFEHE(tail-chaining) it

AR AR
2.8.2. T REHWr EXTI

EXTI I T AL B BR R AT IR R GG IE, JRAEAR B AR N stop B xn Wi 7= A e i 2 F

goooooooooo T%Pi%6-1290-5940
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EXTI il #H 2 M@, AR 2 16 1~ GPIO f1 2 4~ COMP #iill, 4 GPIO, COMP mJLARCE T
W NI B . AR GPIO 5 58 id ik #15 S BC & EXTIO~15 iEid

A EXTI line #B 7T LIS 25 47 45 A0 37 7 il -

EXTI #2138 77 LA 3k b oA 500 i b ] 399 6 1 ke

EXTI il # P A7 o B AE R A F0F, B TE stop 0T, ACTE 38 M 152 8 2nd it/ A A 1R 50 e i 11
KU, = PN S T W GPIO Al At

2.9. HEEFEHZF ADC

SHEA 1/ 12 671 SARADC. ZEHA K% 11 N EINEFEE, 5% 9 ANMFMEE 2 /4> A HE

i,

I ) e A ST AR N BRIR . JEAR . I ANESHE . I ARG LE /e X SRS A X TR 16 Air
Bl 75 A7 ae .

4Ll watchdog Fo ¥ 2 FH RN A 754\ FL R BE T R P S SR e B R R

ADC S T AEARAIA FIgAT, nIaRAHRAR I ThAE.

TERELET, BEHLATR, LR GE T, B watchdog I o 2 Hh BRECIN 7 A o 7oK

2.10. HLE#E(COMP)

O R RGE P LU 2% (general purpose comparators) COMP, 1] DL timer 414 7E —i& i . Ebiias
AT LA A

B RRRME S, PR AR R e B T

B BHUE ST

B CY53RE timer [ PWM $iHEHERS, Cycle by cycle [ Ha 4% il [H] %
2.10.1. COMP EE 4%k

B ARG PR E I IEECE RN, DUSEII R 1Y o e

>  Z#1/0 pin

> HE VCC

> R AR AR

> WHESZH RS AE o R IR AR 3 AN B (1/4. 1720 3/4)
IR Th g T L B

A G R P B R T

gt PT AR ) 1/0 53 timer PURNAE o il &
> OCREF_CLR 1# (cycle by cycle [ i)
»  JyPiE PWM shutdown 1514

/1~ COMP A hWi =458 71, A/EC T MEIHFER (sleep Al stop £ HIMefiE GEL EXTD

2.11. ERf 8

PY32F002A A~ ] %€ it 28 45 i R s -

goooooooooo T%ll:iéé-1290-5940
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* 2-3 I G

RA Timer I 5% T ikl IR/ B E H AN
_J:?
= I 2% TIMA1 16 fir T, 1~65536 4 3
et 5%
FEA I 2 TIM16 16-fir s 1~65536 - -

2.11.1. ®mE e

I ZUER A (TIML) 1h 16 A7l rT g fE 0 M as XA K B S8 s 4. el D ES R 5t 4
i BANGES CRARTO Rk RENE, s Aoy Gt L Fth PWM. 5L XA B AN
PWM) .

TIML 045 4 ML, FHfE:

LI DN BT

WA

B PWM A GAZEE a7

ko

W TIML BC B ONARAER 16 At i 28, W' BA S TIMx T 8 AR R e . R AL E N 16 7 PWM K E
&%, W BA i HE 71(0-100%).

7E MCU debug #5(, TIM1 7] DAL 150

BA AR ZER ) timer FRPEILEE, R TIML W] Dodad v i 28 5 e Dy g 5 HAth vk 38 — B A, DASEElRIE
BRI
2.11.2. EXEREE

TIM16 Hh ] g A5 T3 23 A s SR BN 1K) 16 A7 H Bh 38T Ea 1 e

7 MCU debug #:8, TIM16 ] L& 4540
2.11.3. {RIhFEERT 2%

LPTIM 24 16 firla] bt %8s, 8 3 AT dids. RCRr kit 4.

LPTIM 7] PATiC & 2 stop B Ui .

7 MCU debug #58, LPTIM A] DL 45 1508 -
2.11.4. IWDG

SR WAER T — Independent watchdog (f&i#% IWDG) , iZfiH B E e g2 I kS S R348
(K15 2. IWDG BRIk o T30 R BOE I T REVREL,  IFE TR Ik BUH6 52 1) timeout {5 fil R REEHE A

IWDG B LS| $&HER &, IXFERIE 3 4h Fail, AR R TIE.

IWDG i id & 7 % watchdog 124 32 R FH Z AN SEST Rl R, I HIGAR s e ey e v 252 PR s PR S

i@t option byte [z, AT LAMEEE IWDG .

IWDG # stop B 1ImMeliil, LA A1 75 g stop 5.

£ MCU debug #3X, IWDG AJ LLI% 45 5d .
2.11.5. SysTick timer

T%gi%6-1290-5940
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SysTick tH#as £ I TH TR RIE RS (RTOS) , HM A LAHERRAER ) 1HEEs .

SysTick #51::

B 24bit [ N iFEL

U ISy

B HEERICE) O R A (AT B O

2.12.

12C #10

I2C(inter-integrated circuit) & 2k 3% 1 E AR I 23 AR 4T 12C B2k, eR4E2 ENLIIEE, BHIFTA 12C &
RF BT« B PRSP . SCRERRAE (SmD L PUE (Fm) .
12C H

2.13.

[ S PO 2 (USART) IR 17— 55 1 75 5 A8 M Tk AR ENRZ 578
AIBEAT 4 X A A He . USARTHI AT 73 Bl i 4 A F 3R A1 T8 Y 1l (0 R R A 9

Slave Fll master f =,

ZENLIIAE: AT LU master, tHAT LU slave
SCREAN (7] 388 TR 2

> AR (Sm) ¢ ik 100kHz
> PUEfER (Fm) : ik 400kHz
{£5 Master

> 774 Clock

>  Start fil Stop 17

1E4 slave

> YRR 12C Hhk Al

> Stop ALHIK I

7 for FHEARE

WA #% (General callD

WRaSPREAL

> ROBHERWOE A bR AL

> TR e bR S AL

> 12C busy trEMNL

it S AN VA

»  Master arbitration loss

> bk S A (Y ACK failure
>  Start/Stop %

> Overrun/Underrun(i£h 47 K 3 §¢ disable)
AL I PR Th R

AR AL

AP 75 I Dy BE

BRAEDZRPER KRS USART

goooooooooo
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ECRFFD LR RS R TS, EIR R 2 A EE A .
SCRE B BRI
USART 451 :
XL R EAE
NRZ FrifE#s =
AL 16 5 8 5t AR, NN E o B R o 25 20 P 1) R
HIEANBCE F K v] R R, ik 4.5Mbit/s
I B A
A G FE I AR K FE 8 hrEli# 9 fir
AR E O E I (18 2 60
[Fi] AR 2R A ] 255 38 TP IF h n H Th
AL T8
T 36 AN YA A B Aoz
T3 42 1
Rz &
> Bk buffer %
> Ri% buffer =
> AR
B AR
> RIEREAL
> R AT IR
AR R TR
CTS 4
RIkAAE AT
RIETE R
FWSCHR 77 A7 2%
R £ . 28 25 A
i R
i 5%
Mg 2 A
o i
LI 2 (SUE S il
> IREHHEASUTED, RN
W \FRERA O S S A PRSI R b b A

2.14. BAT4MEED SPI

PY32F002AH, 511 SPI.

BATAMBHE DI (SP) SV AN A& LAE UL, XL, LRI s AT 7 208 E . s T DAgie &
BB, AN B SR BLEE N B (SCK). #2HiERe L2 EREE 7 ATk,

V V.V V V V V V VY

goooooooooo Téﬂ{é6-1290-5940
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SPIFFMEL T

Master 5% slave 1z

3 XU LA AL ¥

2 BB XL R AR AR R 20D

2 Lo TR AR (ToXU ) Hd 26D

8 frol 16 A ALk

PESERE EaW

8 M ERE AT AR EL (KON fPCLK/4)
MAEASZE (B KN fPCLK/4)

F AP T 40T DL R B B R4 T NSS B B F MR 3 A i
] Gt P2 P9 IR b R 2 AT 7

A m AR BRI, MSB 1ERTEk LSB £ R

AT i A o T ) R RS R SObR

SPIZAT RS

Motorola f5 =,

A 5] RS T A AR bR L T AR

2.15. SWD

ARM SWD#z A fo 48 R L EEHEIPY32F002A.
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3.5| HEC &

goooooooooo
Web:www.manduic.com

vee [ 8] GND

pPA4/PAL0 []2 E 7] pa1
PA3 []3 8 6[_] PA2/PF2-NRST
PA14-swc/PB3 []4 5[] pA13-swD

| 3-1 SOP8 Pinout1 PY32F002AL15S

vee [ 10[] GND
PFO-OSCIN []2 g o [ PA14-SWC/PB3
PA5/PF1-OSCOUT []3 % 8 PA13-SWD
PAO/PF2-NRST []4 % 73 Pa7
PAL 5 . 6 Pas

K| 3-2 ESSOP10 Pinoutl PY32F002AA15M

PA7T] 1 16 (3 PA6

PBO ] 2 15 3 PA3

PB1[] 3 14 3 PA2

©

veeQ 4 F' 13Pvss

pPAO 5 8 12 1 PA1
PA13-SWD ] 6 113 pao
PA14-swCc [ 7 10 A pF1-0SCOUT
PF2-NRST L 8 9 H PF0O-OSCIN

% 3-3 SOP16 Pinoutl PY32F002AW15S

vss d 1 20 P vce
PA13-sWwD H 2 19 P PB1
PAl4-sWC & 3 18 P PB2

pB3 ] 4 8 17 P PBo
PB6/PF4-BOOT0 & 5 % 16 P PA7
Pa6 & 6 UU)) 15 P pas

pasd 7 14 Ppa3
PF0-OSCIN &5 8 13 P PA2
PF1-OscouT & 9 12 B PrAa1
PF2-NRST & 10 11 P pA0

3-4 TSSOP20 Pinoutl PY32F002AF15P

T(lep:{éé-1290-5940
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16 ] PA8
15 gvcc
14 PBO
13 @ PA7

PBL P1 12 ] PA6

PA12 P 2 11 c PAS
PA13-SWD P 3 10 ] PA4
PA14-SWC P4 9 ] PA3

Exposed pad

©
0
=
<
a

VSS

PF2-NRST 5
PAL P7
PA2 P8

3-5 QFN16 Pinoutl PY32F002AW 15U

31 51 U AR BRI

%R i 5EX
S Supply pin
G Ground pin
i ARE STl
i HRAL I/O | Input/output pin
NC | e
S ] A COM | IEH 5V by [T, STRFRLL A N\ fin H D gE
iy H 25 14 v N N N 2
! RST | EAud, MEes ERbB, AR A\ i hae
Notes BrAEAA H AU, ASRBT A u AR e B AL 2 B2 J5, TERIZZE IR
T HHI e i GPIOX_AFR %3 &1L [ T g
Yifiy H N s s o . N N
| mnzhag I A1 5 27 47 58 P Bk BT AR T A
* 3-2 5| e X
B3R B O ThEs
= :(' T o
dalelal: Bl |8
g § 55 § =LA L - g S HThRE B nzh &k
(7] 0 LL
| 18| 6 ' | B
USART1_RX
-l9|2|8] - PF0-OSC_IN- (PFO0) /0 | COM 12C_SDA OSC_IN
USART1 TX
- l10| 3| 9| - | PF1-OSC_OUT- (PF1) | 1/O | COM 12C_SCL OSC_ouT
SP1_NSS
6 | 8| 4[10]5 PF2-NRST /0 | RST | (1) MCO NRST
USART1_CTS
TIM1_CH3
- 11| 4 |11 6 PAO /0 | coMm TIM1_CHIN CSBIIEI”\IISM
COMP1_OUT -
SPI1_MISO
SPI1_SCK
USART1 RTS
EVENTOUT
7 12| 5 |12 - PA1 /0 | com SPI1_MOSI Céﬁ%—l”\l',{lp
TIM1_CH4 -
TIM1_CH2N
MCO
Oooooooooono Tégié6-1290-5940
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HHERA

Ui O Th Ak

SOP8 L1
SOP16 W1

ESSOP10 Al

TSSOP20 F1

QFN16 W1

Hfir

I R A

B 1 54

Notes

ATk

B Anzh &g

PA2

COM

SPI1_MOSI

USART1_TX

SPI1_SCK

COMP2_OUT

12C_SDA

ADC_IN2
COMP2_INM

14

PA3

IO

COM

USARTL RX

EVENTOUT

SPI1_MOSI

TIM1_CH1

12C_SCL

ADC_IN3
COMP2_INP

15

10

PA4

I/O

COM

SPI1_NSS

USART1_CK

ENENTOUT

ADC_IN4

11

PAS

I/O

COM

SPI1_SCK

LPTIM_ETR

EVENTOUT

MCO

ADC_IN5

12

PAG6

IO

COM

SPI1_MISO

TIM1_BKIN

EVENTOUT

COMP1 OUT

USART1 CK

ADC_IN6

16

13

PA7

I/O

COM

SPI1_MOSI

TIM1_CHIN

EVENTOUT

USART1_TX

12C_SDA

COMP2_OUT

SPI1_MISO

ADC_IN7

17

14

PBO

IO

COM

SPI1_NSS

TIM1_CH2N

COMP1 OUT

EVENTOUT

19

PB1

IO

COM

TIM1_CH3N

EVENTOUT

ADC_IN9
COMP1_INM

8 | 13

10

17

VSS

Ground

18

PB2

IO

COM

USART1_RX

COMP1_INP

20

15

VCC

Digital power supply

16

PA8

IO

COM

USART1 CK

TIM1_CH1

MCO

EVENTOUT

USART1 RX

SPI1_MOSI

12C_SCL

PA9

I/O

COM

USART1_TX

TIM1_CH2

MCO

12C_SCL

EVENTOUT

goooooooooo
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HARA Ui O Th Ak

Hfir ATk B Anzh &g

ESSOP10 Al
QFN16 W1
B KA
L mpey
Notes

SOP8 L1
SOP16 W1
TSSOP20 F1

12C_SDA
TIM1_BK
SPI1_SCK
USART1 RX
USART1 RX
TIM1_CH3
12C_SDA
2 | - - -] - PA10 /0 | COM EVENTOUT -
12C_SCL
SPI1_NSS
USARTL TX
SPI1_MOSI
USARTL RTS
TIM1 ETR
e e ) PA12 /0 | COM EVENTOUT -
COMP2_OUT
12C_SDA
SWDIO
EVENTOUT
SPI1_MISO
516 |8 |2]3 PA13(SWDIO) /o | COM | @) it chz -
USARTL RX
MCO
SWCLK
USARTL TX
417 |9]3]4 PA14(SWCLK) IO | COM | ) ——=oenTauT -
MCO
SPI1_SCK
TIM1_CH?2
USARTL RTS
EVENTOUT
USARTL TX
TIM1_CH3
- -] -5 - PB6 /0 | cOM 12C_SCL COMP2_INP
LPTIM_ETR
EVENTOUT
- -1 -5 - PF4-BOOTO /0 | com | (3) - BOOTO

Note:

(1) & PF2 8i# NRST il option bytes 47T ACL E

(2) EAhija, PA13 A1 PA14 Hi/ pin 4%l E & SWDIO Al SWCLK AF ThfE, Ri&N# EREE. FENH T
o FL BEL B R

(3) PF4-BOOTO BRAB M ABI, H FHiffe.

3.1. WO ARFMHITIRERRE

4 - - 4 - PB3 /0 | COM

COMP2_INM

goooooooooo T%%{é6-1290-5940
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#* 3-3 i 1A B HIDhREMLT

0 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
- USART1_CTS - - - - - COMP1_OUT
PAO AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- SPI1_MISO - - TIML CH3 | TIM1_CHIN
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pap |_SPILSCK | USARTL RTS - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- SPI1_MOSI - - TIML CH4 | TIML_CH2N MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pay | SPILMOSI | USARTL TX - - - - COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_SCK - 12C_SDA - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PA3 - USART1_RX - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - SPI1_MOSI - 12C_SCL TIM1_CH1 - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
paq | SPILNSS | USARTL CK - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pas |SPIL SCK - - - LPTIM1_ETR - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
pag |-SPILMISO TIM1_BKIN - - COMP1_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_CK - - - - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
a7 |-SPILMOSI TIM1_CHIN - EVENTOUT | COMP2_OUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_TX SPI1_MISO - I2C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG USART1_CK | TIM1_CH1 - MCO - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX SPI1_MOSI - 12C_SCL - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAG USARTL TX | TIM1_CH2 - MCO 12C_SCL EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_SCK - I2C_SDA TIML_BKIN - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PALO USART1 RX | TIM1_CH3 - 12C_SDA EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USARTL_TX - SPI1_NSS - 12C_SCL - - -
AL AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI | USARTL RTS | TIM1_ETR - EVENTOUT | 12C_SDA | COMP2_OUT
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAL3 SWDIO - - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
USART1_RX - SPI1_MISO - - TIM1_CH2 - MCO
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
AL SWCLK USART1_TX - - - - EVENTOUT
AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
- - - - - - - MCO
3.2. ¥WH B B INREBH
% 3-4 31 B B ThAgmL
| bl | AFO | AF1 | AF2 | AF3 | AF4 | AF5 AF6 AF7 |
0Oo00O00O0O000 2{23.1200-5040
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PBO SPI1 NSS TIM1 CH2N - - EVENTOUT - COMP1 OUT
PB1 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
TIM1 CH3N - - - - EVENTOUT
B2 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 RX - - - - -
PB3 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_SCK TIM1 CH2 - USART1 RTS - -
PBS AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1_MOSI USART1_CK LPTIM_IN1 - COMP1_OUT
PB6 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 TX TIM1_CH3 - LPTIM_ETR 12C_SCL EVENTOUT
PB7 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
USART1 _RX - - - 12C_SDA EVENTOUT
X =Y
3.3. YO F EHTheE Mg
% 3-5 Ui 1 F 2 HIhAem i
- | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
AF1
PFO-OSC_IN AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
USART1_RX - - 12C_SDA - - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF1_OSC_OuUT AF1
AF8 AF9 AF10 AF11 AF12 AF13 4 AF15
USART1 TX SPI1_NSS - 12C_SCL - -
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF2-NRST
- - - - - MCO -
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PF4-BOOTO
gooooooboood T%M%B-lZQO-SMO
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4. TF i 2% W 5

OXFFFF FFFF

User space

Reserved space

Block 7
ARM Cortex MO+
0xE000 0000 Internal periphrals
Block 6
i orom |3
Block 5
0x4002 63FF
0xA000 0000 AHB
0x4002 0000
Block 4
0x4001 5BFF
APB
0x8000 0000 0x4001 0000
Block 3 0x4000 A7TFF
APB
0x6000 0000 0x4000 0000
Block 2 OXLFFF FFFF
. Reserved
Periphrals O0x1FFF 1000
0x4000 0000 Reserved OX1FFF OF80
Factory config. bytes OXLFFF OF00
Block 1 Option bytes OX1FFF OE80
uib OXLFFF O7FF
0x2000 0000 RAM System memory
OXLFFF 0000
0x0800 4FFF
Block0 Code Main flash
0X0000 0000 0x0800 0000
Main flash/ 0x0000 4FFF
System flash/
Addressable space RAM 0x0000 0000
4-1 A7 Gk a5 WL
K 4-1 frfds bk
Type Boundary Address Size Memory Area Description
0x2000 0C00-0x3FFF FFFF | 512MBytes | Reserved
SRAM R AF, SRAM #x
0x2000 0000-0x2000 OBFF 3KBytes SRAM % 3kBytes
Ox1FFF 1000-Ox1FFF FFFF | 4KBytes Reserved
Ox1FFF OF80-0x1FFF OFFF 128Bytes Reserved
. FEI HSI triming 3 -
Ox1FFF OF00-Ox1FFF OF7F 128Bytes Factory confi A "
o y y conig flash ¥ 5 i )i & 24
%€ | Ox1FFF OE80-Ox1FFF OEFF | 128Bytes | Option bytes option bytes
Ox1FFF OEOQ0-Ox1FFF OE7F | 128Bytes uiD Unique ID
Ox1FFF 0000-0x1FFF O7FF 2KBytes System memory 17X boot loader
0x0800 8000-0x1FFE FFFF 384MBytes | Reserved

goooooooooo
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Type Boundary Address Size Memory Area Description

0x0800 0000-0x0800 4FFF 20KBytes Main flash memory

0x0000 5000-0x07FF FFFF 8MBytes Reserved
R4 Boot Pt # &+
1) Main flash memory

0x0000 0000-0x0000 4FFF 20KBytes
2) System memory
3) SRAM

Note:

_FiRZ[E] Bk Ox1FFF OEQ0-OX1FFF OE7F #b, HARFrVEN reserved H=8[0], TLiEdtATEHEE, 28 0, Hif=4

response error.

* 4-2 SN A AT AR
Bus Boundary Address Size Peripheral
0xE000 0000-0XEQOF FFFF | 1Mbytes MO+
0x5000 1800-0x5FFF FFFF | 256MBytes Reserved®
0x5000 1400-0x5000 17FF 1KBytes GPIOF
0x5000 1000-0x5000 13FF 1KBytes Reserved
IOPORT | 0x5000 0C00-0x5000 OFFF 1Kbytes Reserved
0x5000 0800-0x5000 OBFF 1Kbytes Reserved
0x5000 0400-0x5000 O7FF 1Kbytes GPIOB
0x5000 0000-0x5000 03FF 1Kbytes GPIOA
0x4002 3400-0x4FFF FFFF Reserved
0x4002 300C-0x4002 33FF Reserved
1Kbytes
0x4002 3000-0x4002 3008 CRC
0x4002 2400-0x4002 2FFF Reserved
0x4002 2124-0x4002 23FF Reserved
1KBytes
0x4002 2000-0x4002 2120 Flash
0x4002 1C00-0x4002 1FFF | 3KBytes Reserved
AHB 0x4002 1888-0x4002 1BFF 1Kb Reserved
0x4002 1800-0x4002 1884 ytes EXTI 2
0x4002 1400-0x4002 17FF 1Kbytes Reserved
0x4002 1064-0x4002 13FF Reserved
1KBytes .
0x4002 1000-0x4002 1060 RCC 2
0x4002 0C00-0x4002 OFFF 1KBytes Reserved
0x4002 0000-0x4002 03FF 1KBytes Reserved
0x4001 5C00-0x4001 FFFF | 32KBytes Reserved
0x4001 5880-0x4001 5BFF Reserved
1KBytes
0x4001 5800-0x4001 587F DBG
0x4001 4C00-0x4001 57FF 3KBytes Reserved
0x4001 4800-0x4001 4BFF 1KBytes Reserved
0x4001 4450-0x4001 47FF Reserved
APB 1KBytes
0x4001 4400-0x4001 404C TIM16
0x4001 3C00-0x4001 43FF 2KBytes Reserved
0x4001 381C-0x4001 3BFF Reserved
1KBytes
0x4001 3800-0x4001 3018 USART1
0x4001 3400-0x4001 37FF 1Kbytes Reserved
0x4001 3010-0x4001 33FF 1Kbytes Reserved

goooooooooo
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Bus Boundary Address Size Peripheral
0x4001 3000-0x4001 300C SPI1
0x4001 2C50-0x4001 2FFF Reserved

1Kbytes
0x4001 2C00-0x4001 2C4C TIM1
0x4001 2800-0x4001 2BFF 1Kbytes Reserved
0x4001 270C-0x4001 27FF Reserved
1Kbytes
0x4001 2400-0x4001 2708 ADC
0x4001 0400-0x4001 23FF 8Kbytes Reserved
0x4001 0220-0x4001 03FF Reserved
0x4001 0200-0x4001 021F 1KBytes COMP1 and COMP2
0x4001 0000-0x4001 O1FF SYSCFG
0x4000 B400-0x4000 FFFF 19KBytes Reserved
0x4000 B0O00-0x4000 B3FF 1KBytes Reserved
0x4000 8400-0x4000 AFFF 11KBytes Reserved
0x4000 8000-0x4000 83FF 1KBytes Reserved
0x4000 7C28-0x4000 7FFF Reserved
1KBytes
0x4000 7C00-0x4000 7C24 LPTIM
0x4000 7400-0x4000 7BFF 2KBytes Reserved
0x4000 7018-0x4000 73FF Reserved
1KBytes .
0x4000 7000-0x4000 7014 PWR '3
0x4000 5800-0x4000 6FFF 6KBytes Reserved
0x4000 5434-0x4000 57FF Reserved
1KBytes
0x4000 5400-0x4000 5430 12C
0x4000 4800-0x4000 53FF 3KBytes Reserved
0x4000 4400-0x4000 47FF 1KBytes Reserved
0x4000 3C00-0x4000 43FF 1KBytes Reserved
0x4000 3800-0x4000 3BFF 1KBytes Reserved
0x4000 3400-0x4000 37FF 1KBytes Reserved
0x4000 3014-0x4000 33FF Reserved
1KBytes
0x4000 3000-0x4000 0010 IWDG
0x4000 2C00-0x4000 2FFF 1KBytes Reserved
0x4000 2800-0x4000 2BFF 1KBytes Reserved
0x4000 2400-0x4000 27FF 1KBytes Reserved
0x4000 2000-0x4000 23FF 1KBytes Reserved
0x4000 1800-0x4000 1FFF 2KBytes Reserved
0x4000 1400-0x4000 17FF 1KBytes Reserved
0x4000 1000-0x4000 13FF 1KBytes Reserved
0x4000 0800-0x4000 OFFF 2KBytes Reserved
0x4000 0400-0x4000 07FF 1Kbytes Reserved
0x4000 0000-0x4000 03FF 1KBytes Reserved
Note:

(1) _E3% AHB AR Reserved HMihE =3 0], Tk S#4E, W5 0, H7”/E hardfault; APB #37ER
Reserved [tk 8], ToiES#AE, #FN 0, 44774 hardfault.

(2)  AUCHFE 32bit word Vi i), E3CKF halfword 1 byte Vi1 .

(3)  AMUSHKE 32bit word Vjitl, IE3ZKF halfword V5 i o

goooooooooo T%ﬂ{éé-1290-5940
Web:www.manduic.com Email:sales@manduic.com



PY32F002A Datasheet Rev0.4

5. B RH
5.1. WR%EH

RARREBR UL, P B E AL VSS Ak
5.1.1. B/MEMBEKE

BRARFER UL, GBI AEIR IR B Ta=25°C Rl Ta=Tamax N AT A0 A SR IRE,  RUE/E SR A B
NN EE PR S S T et S GNP PN

FET R T TR AR A . B BRI T2 SRR, R R BT IR . B/ INRR KR
2 [ R, B SE D0 el gk = A IR A i 22
5.1.2. #AE

BRAERR R UL, SRR R HE T Ta=25°C Al VCC=3.3V. XLEEHFHIH T kit SR L.

SR 1) ADC S EEBUEL R Sl — AR AL IR R RS, TR A IR L VE ] T IR, 95% A Fr ik 2 /N 145
T4 I

5.2. #xXtBAPEME

USRI b LT R 2 R I 40 i KB, 7T RE 2 BB Ak AR IR . IX B RS T Frie
SESRPE A, I ERAE IR T A F I BEERAETC IR . I TR] TARAE S KB 26 R AT RERZM LS P ) T 5

o
% 5-1 HUEFREDM
i) Ej: D R/ME BRXE Hhr
vCcC b 3k i L U -0.3 6.25 \Y
Vin HoAh Pin 14N HLE -0.3 VCC+0.3 \Y

&) FLJR VCC Hidth VSS 5] s Zisn 5 B B SN e vFVE B N O e R 48 b
* 5-2 HRHE

liicl iR BAE L<¥A
lvee Tk VCC pin [F5 HL IR (R 07 L) @ 100
lvss JiH VSS pin (8 HL (A H L) O 100 A
oem COM 10 (1% H ¥ FELI 20

BT 10 [fhz fL i -20
(1 FLJR VCC Flth VSS 51 Bl 24k 2 2 AR S Vv Bl N IR L R 4t o
% 5-3 IR
(i ik $E AL
Tste A7 At il 5 o -65~+150 C
To ARG -40~+85 C
poooboobooooo T%éi%%-1290-5940
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5.3. T1E%M4
5.3.1. HEATHEXMHSF
*® 5-4 W TAE&AF
il S5 4 B/AME BAE AL
freik PR AHB 47 % - 0 24 MHz
frcik MR APB I A iR - 0 24 MHz
VCC Bt TAF H R - 1.7 5.5 \Y
VIN 1O f N HLE - -0.3 VCC+0.3 \Y;
Ta IEL iR - -40 85 C
T; g - -40 90 C
5.3.2. ETFHRITEXRHE
% 5-5 - HL R TAE&&1F
kel 28 4 B/AME BAE Bfr
tvee VEC EFER - 0 = us/V
VCC FPfig % - 20 oo
5.3.3. WS
# 5-6 Wk A AR PRy
il ¥ % ®/ME HAME BAE Hhr
trsTrEMPOWM RN ALl - - 4.0 7.5 ms
= T 1.50 1.60 1.70 \Y
VPOR/PDR POR/PDR & A R{H e~ 1450 155 1650 v
Veort BOR M 1 T 1.70@ 1.80 1.90 \Y
N REN 1.60 1.70 1.80@ \%
Veors BOR i 2 T 1.90@ 2.00 2.10 \Y
T EN 1.80 1.90 2.00@ \Y
Veors BOR BIfE 3 BT 2.10@ 2.20 2.30 \%
T REN 2.00 2.10 2.20@ \Y
Veore BOR JI{ti 4 Ty 2.30@ 2.40 2.50 \Y
SRR 2.20 2.30 2.402 \%
Veors BOR M 5 T 2.50@ 2.60 2.70 \Y
N REN 2.40 2.50 2.602 \%
Veore BOR HI (i 6 T 2.70@ 2.80 2.90 \Y
N REN 2.60 2.70 2.80@ \%
Veorr BOR i 7 T 2.90@ 3.00 3.10 \Y
N 2.80 2.90 3.00@ \Y
| U 3.10® 3.20 3.30 \Y
Veora BOR MUfR 8 R 3.00 3.10 3.20@ \Y
VPoR_PDR_hyst'D) POR/PDR iR 1 [ - 50 mV
lad(BOR) BOR ¥t 0.6 uA
&B) B THORIE, ATEA = Hilli.
(2) HARET R, AEAE K.
poooboobooooo T%?{éé-12906940
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5.3.4. T{esiErt

* 5-7 Is AT i

Py
@ o
S wE | et | shaee | TLASH REEO | BAE | R

ON DISABLE 15 -
24MHz
OFF DISABLE 0.9 -

HSI mA
ON DISABLE 0.7 -

Ziine) EX i)
B

8MHz OFF DISABLE 0.5
IDD(run) While(1) | Flash :

ON DISABLE 170 -

LSI 32.768kHz uA
OFF DISABLE 170 -
ON ENABLE 95 -

LSI 32.768kHz uA
OFF ENABLE 95 -

(D B FET HZ R, AEAFHIR.
#* 5-8 sleep iU HE

%AF
as \ FLASH HWARIEO BAE I:Riv
ARGt Bh Gk O Lk S
ON DISABLE 1 - mA
24MHz
Hs| OFF DISABLE 0.6 - mA
ON DISABLE 0.5 - mA
8MHz
DD(sleep) OFF DISABLE 0.35 - mA
P ON DISABLE 170 - uA
LSI 32.768kHz
OFF DISABLE 170 - uA
ON ENABLE 95 - uA
LSI 32.768kHz
OFF ENABLE 96 - uA

(D BT HER, AP,
7 5-9 stop #i X HLI

%A%
N = (1) =, .iL
e VCC VDD | MRILPR | LSI BB i REES | BRE | A
1.2V MR - i 70 )
IWDG+LPTIM 6 -
ON IWDG 6 -
1.2V
LPTIM 6 )
Iop(stop) | 1.7~5.5V LPR OFF No 6 - uA
IWDG+LPTIM 4.5 -
ON IWDG 45 -
1.0V
LPTIM 45 -
OFF No 45 -
L BARFRETEER, AEAEFRNER.
5.3.5. {RIhFEAE M EE I A]
£ 5-10 MR I FEA U nde B A [a)
e ZHO %1 HWAE® | BXE L::X {2
Twusteer | Sleep Ffns EE R (8] - 1.65 us
goooooooooo T%ﬂéé-1290-5940
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e SHO > L BAMEO | BAE | B
Flash FHATFEF, HSI(24Mhz){E
stopiy | MR S m g 35 us
T u H S _
WUSTOP é&@%ﬁf LR i Flash TR, VvDD=1.2V 6 Us
A HSI 1 22 Gt b VDD=1.0V 6
(1) PR A TR P ) 2 M s} A 4 45 ) P R s SR — S5 9 4o
(2 BT HEEER, AEAFEFINR,
5.3.6. AMERETBRIRERRM:
5.3.6.1. A&

7 HSE ) bypass #3U(RCC_CR ] HSEBYP B fi), 5 P st 4k s i 5 1k AR, MRZAY 10 1 Aks

HEM GPIO 4 H .
A
TuwHseH)
Vhisen N g
90%
10%
VHSEL
Yense) ot |1 (s < Toey > ;t
- Thse ——>
5-1 Al e i b i e 1
R 5-11 AR08 vy i e
s SHO B/ME HARE BKRE I:=R v

fHSE_ext FH P ARSI Bl 0 8 24 MHz
VhseH N | S FE R 0.7VCC VCC v
VHsEL H N 5| B FLP Vss 0.3vCC
t N N

W(SER N B BRAT R i) 15 ns
tw(HsSEL)
tr X

(758) N TH T B I ] 20 ns
tiHsE)

D

5.3.6.2. AMEFEEAE
n] DLE T 4% 4~32MHz [ SR S R as . AN AT, MIAEMAEBANIZR A gesEin B, XL
feti gt A8 T AT S Sh A 58 IR 8] e /M o

BT RIE, AFEA P Tl

R 5-12 A S AR

Web:www.manduic.com

5 ¥ @ R/ME® | BRUE | KA | BT
fosc_in IS LIES - 4 24 MHz
During startup 5.5
IDD@ HSE Li#E VCC=3V,Rm=30q, 0.58 mA
CL=10pF@8MHz
0oooOooooog
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e ¥ %O w/ME® | BRE | B&KE? | B
VCC=3V,Rm=45q, 0.59
CL=10pF@8MHz
VCC=3V,Rm=30Q, 0.89
CL=5pF@24MHz
VCC=3V,Rm=30q, 1.10
CL=10pF@24MHz
VCC=3V,Rm=30Q, 1.90
CL=20pF@24MHz

tsunse)® @ | B EhEE fosc IN=24MHz 3 ms
fosc_ n=8MHz 15 ms

) sy VAR i U R A R i T 136 R 4 1 OB T
2 B RIE, AEA P il
(3

RAEIR ST RS IR K ZE R

tsuse) e AR GEIEERAE) BN Bl k58 2R E 1R s a], 13 brl S A AE IR S T = 1, ASIR] S

(4 BT EZE R, AEAEF PR
5.3.7. A EFEEFIE HSI Rk
K 5-13 P 5 = A e s R 1
e E 21 %14 B/AME | BABE | BRKME | B4
23.830 24 | 24.17® | MHz
f HSI $i% Ta=25°C,VCC=3.3V
Hl s A 7.94@) 8 8.06@0 | MHz
VCC=1.7V~5.5V, T;=0C~85C 2@ 20 %
A HSI 4 % 5 F :
Temp(HSy PR R VCC=1.7V~55V, Ty=-40C~85C | -4@ 20) %
frrv® | HSI TS 0.1 %
Dusi® | =tk 451) 550 %
tsabsy | HSI 2 € i [A] 41 us
ooty | gy 8MHz 105 uA
@ ke 24MHz 180 uA
L T ARIE, ATEAEFE PR .
2 PARFET ZEZE R, AEAFEPNNER
5.3.8. WHLIBTEFIR LSI Retk
2 5-14 N EBARATES Eh et
e SH %1 B/AME | .BUE | BRE | BAL
fLsi LSI A% TA=25°C,VCC=3.3V -1 +1 %
VCC=1.6V~5.5V T,=0C~70C -10@ 10@ %
A LS A 2 3,
Temp(tS AR LIRS VCC=1.6V~55V T)=-40C~85C | -200 200 | %
frrm@® | LSRRG B 0.2 %
tstabsn @ | LS| A2 g ) (8] 150 us
loosy @ | LSI Dkt 210 nA
L s ARIE, ATEAEFE PR .
2 BARFE T EZE R, AEAPPINER
5.3.9. BB
goooooooooo T%?iéé-1290-5940
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* 5-15 frfifan it

il SH % BARME | RXEO | B
tprog Page program - 1.0 15 ms
terasE Page/sector/mass erase | - 3.0 4.5 ms
| Page programe 2.1 2.9 mA

°° Page/sector/mass erase 2.1 2.9 mA
(D FHBETHORIE, ATEAE = Rl
* 5-16 fEt A B S OB R KR

i 28 A w/MEY LKA
Nenp 5 o Ta =-40~85C 100 kcycle
treT B IR RF SRR 10 kcycle Ta = 55C 20 Year
(D BRI T HIZER, AEAEF=HI.

5.3.10. EFT #¥i%
% 5-17 EFT $#ik:

5 SH % % HAE AL
EFTto 10 IEC61000-4-4 B 2 KV
EFT to Power IEC61000-4-4 B 4 KV

5.3.11. ESD & LU §¥#:
# 5-18 ESD & LU #51k:

il SH A HRE AL
Vespmew) | FRASTECR U (AREAY) ESDA/JEDEC JS-001-2017 6 KV
Vespcom) | AR L (78 LB A LAY ESDA/JEDEC JS-002-2018 1 KV
Vesomwy | EASTBCR FUE (HLARAEAY) JESD22-A115C 200 Y
LU #4 Latch-Up JESD78E 200 mA

5.3.12. ¥ ARk
% 5-19 10 FrAHrE
il S #4 w/ME HAE BAE Bfr
Y WA SR VCC=1.7V~5.5V 0.7vCC \Y
' WAMERHFE VCC=1.7V~5.5V 0.3VCC \Y}
Viys® | W RRIR T HLE 200 mvV
likg NI BRI 1 uA
Rru ok AN E 30 50 70 ka
Rep Tz HLBH 30 50 70 ka
Cio® g [ 5 pF
(D FHBETHORIE, ATEAE = HHlR
& 5-20 % th o R
il SHW %44 B/AME BAE | B
VoL N o lo.=8mA,VCC =27V - 0.4 \Y;
VoL COM 10 Hitifir ¥ lo.=4mA, VCC = 1.8V - 05 v

goooooooooo
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s SH %1 B/ME BRME | BAL
VoH . lon=8mA, VCC = 2.7V VCC-04 - \%
COM 10 #i i = HF :
Vo ity lon = 4 mA, VCC = 1.8 V VCC - 0.5 i v
(D 1O KM 27 5| e LI ARTERFF 5 .
5.3.13. NRST 5| 4
7 5-21 NRST 4 ik
5 ¥ M4 RME | BBME | BKE | BA
Vin NG L S VCC=1.7V~5.5V 0.7vCC V
' ACHF VCC=1.7V~5.5V 0.2VvCC | V
Vhys® | Hir B i i s 300 mV
likg N\ IR R 1 uA
Reu 't | FHidifl 30 50 70 ko
Reo 'V | FHirFH 30 50 70 ko
Cio gl A S pF
&) HTHORIE, AZEA ™ Rl .
5.3.14. ADC ##tE
#* 5-22 ADC itk
Giie) ¥ 1 RME | WABME | BRKME | B
Iop Thie @0.75MSPS 1.0 mA
Cin® PN RAE RN LR 7 FEL 5 pF
. T i B o A VCC=1.7~2.3V 1 4 6@ MHz
Ane VCC=2.3-5.5V 1 8 120 | MHz
VCC=1.7~2.3V 0.2 us
Tsamp®
VCC=2.3~5.5V 0.1 us
Tconv® 12*Tclk
Teoc® 0.5*Tclk
DNL® +2 LSB
INL® +3 LSB
Offset® +2 LSB
(1) HEEHRE, AR AR,
2) I T HIZE R, AEAF=H .
5.3.15. HLES4FNE
#* 5-23 LLALARFEED
el 2% x4 RME | ARME | BRKME | A
VIN Input voltage range 0 VCC V
VBG Scale input voltage VREFINT V
VSC Scaler offset voltage +5 +10 myv
IDD(SCA | Scaler static con- 0.8 uA
LER) sumption
tSTART _ .
SCALER Scaler startup time 100 200 us
Startup ti_me to reach High-speed mode 5
tSTART propagation delay us
specification Medium-speed mode 15

gooooooooo
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el 28 1 RME | BARME | BXE | B
200mV step; | High-speed mode 40 70 ns
100mV over- | Medium-speed

, drive mode 0.9 2.3 us
tD Propagation delay .
>200mV High-speed mode 85 ns
step;100mV | Medium-speed
overdrive mode 3.4 us
Voffset Offset error +5 mV
, No hysteresis 0
Vh hyst Y
ys ysieresis With hysteresis 20 m
Static 5 uA
Medium-
speed mode; | With 50kHz and
No deglitCher +100mv over-
. . 6 uA
drive square sig-
nal
. Static 7 uA
Medium-
IDD consumption speed mode; ,
P With de- With 50kHz and
glitcher +100mv over- 8 UA
drive square sig-
nal
Static 250 uA
High-speed
mode; No With 50kHz and
deglitcher +100mv over- 250 UA
drive square sig-
nal
(D HETHORIE, ATEAE = il
5.3.16. RELRSBRrE
% 5-24 I AL AR
i 28 BME | ARE | BKE | Bi
T.® VTS linearity with temperature +1 +2 C
Avg_Slope® Average slope 2.3 2.5 2.7 mV/C
V30 Voltage at 30°C(£57C) 0.742 0.76 0.785 \Y;
tsTART Start-up time entering in continuous mode 70 120 us
ts temp® ADC sampling time when reading the tempera- us
ture
(D HETHORIE, ATEAE = sl
(2) B EE T AR, AEA IR,
5.3.17. HESE B R
* 5-25 NEZ i LT
el 2% RME | BAME | BKE L XDA
VREFINT Internal reference voltage 1.17 1.2 1.23 \
Tstart_vrefint Start time of internal reference voltage 10 15 us
Tcoeft Temperature coefficient 100 ppm/C

goooooooooo
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] ¥ RME | BRUE | BKE LA
lvee Current consumption from VCC 12 20 uA
(3) BB ERIE,  AEEA 7 i

5.3.18. fERf#R4FIE
7 5-26 LPTIM R (I #hik £ LSI)
PRESC . ® .
i b [2:0] B/ B HROK B LA
11 0 0.0305 1998.848
2 1 0.0610 3997.696
14 2 0.1221 8001.9456
/8 3 0.2441 15997.3376 ms
/16 4 0.4883 32001.2288
/32 5 0.9766 64002.4576
164 6 1.9531 127998.3616
/128 7 3.9063 256003.2768
# 5-27 IWDG it (] ik 25 LSI)
g5 PR[2:0] R/ HHE RO B LA
14 0 0.122 499,712
/8 1 0.244 999.424
/16 2 0.488 1998.848
132 3 0.976 3997.696 ms
164 4 1.952 7995.392
/128 5 3.904 15990.784
/256 6or7 7.808 31981.568
5.3.19. @R O4#HE
5.3.19.1. 12C B2k O
12C 2 13 /& 12C-bus specification and user manual ffJZ3K .
B Standard-mode(Sm): 100kbit/s
B Fast-mode(Fm): 400kbit/s
B EHBTHRIE, ATHE2 12C AN IEFIECE, I H 12C CLK R K T N RER & /ME .
%* 5-28 /) 12C CLK #i%
il 28 E i ®/ME XA
Minimum I2CCLK freq |  Standard-mode 2
fizccLkmin uency MHz
Fast-mode 9
I2C SDA 1 SCL & i B A B g hRE, Z W F &,
% 5-29 12C JE Ik A 4EE
i ¥ B/ME BRAE | B
Limiting duration of spikes suppressed by the filter (Spikers
A shorter than the limiting duration are suppressed) 50 260 ns

goooooooooo
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5.3.19.2. HBATAMEEED SPI f#ik

#* 5-30 SPI F

Nl 2% & BRME BRAME Bhr
fsck SPI clock fre- Master mode - 6 MHz
L/te(scr) quency Slave mode - 6
trsck) SPI clock rise Capacitive load: C = 15 - 6 ns
trsci) and fall time pF
tsunss) NSS setup time | Slave mode 4Tpclk - ns
th(Nss) NSS hold time Slave mode 2Tpclk + 10 - ns
tw(sckH) SCK high and Master mode, fPCLK = . .
tw(sckL) low time 36 MHz,presc = 4 Tpelk*2 -2 Tpclk*2 +1 ns
Master mode, fPCLK =
’ +5(1) -
tsu(mi) Data input 48 MHz,presc = 4 Tpclk+5 ns
tsu(si) setup time Slave mode, fPCLK = 5
48 MHz,presc = 4 )
thoviy ]
Data input hold | Master mode 5 - .
thes) time Slave mode Tpclk+5 -
Data output ac-
t . =
a(s0) cess time Slave mode, presc = 4 0 3Tpclk ns
tais(so) Data output dis- | g1, 0 mode 2Tpclk+5 4Tpclk+5 ns
able time
Data output Slave mode (after ena-
t o @
V59) valid ime ble edge), presc =4 0 1.5Tpclk ns
Data output Master mode (after en-
tv(mo) an - 6 ns
valid ime able edge)
th(so) 3
Data output Slave mode, presc =4 0® - s
thovo) hold time Master mode 2 -
DuCy(SCK) | SP!slaveinput i g e mode 45 55 %
clock duty cycle

D) Master 7EFZUWGR I ET =42 1pclk FRiEHlE 5 .
(2 Slave 3T SCK kiU KA 1PCLK delay, #J& 10 fER4E, & X 1.5PCLK.
(3) 1E Master K i% ) SCK 525 LIS AR 269 2 18] 55 S0 R - Slave 18 & 3% W 2 i il 588 i

goooooooooo
Web:www.manduic.com

Téﬂ{é6-1290-5940
Email:sales@manduic.com



PY32F002A Datasheet Rev0.4

NSS input
Teser > Thoss >
" | T, cqop—
Ty s> (€ Ttsown —> | e
CPHA=0 I
_ | cpo=0 ; :
= |
= |
S |
S | cpHA=0 —\—
CPOL=1 ;
Tats Ty (sox) —> L—T,(wj—» Tocso) > T Tais(50)
MISO output First bit OUT Next bits OUT Last bit OUT R
Ty ——>
T en—<
MOSI input First bit IN Next bits IN Last bit IN ><
5-2 SPI It} /7 ] -slave mode and CPHA=0
NSS input
< Tecscw > e—Thos9—>
| i —Tpsep P |
«Ton T (scran) — : Hsew
CPHA=1 S S— 1 —\I
. CPOL=0 ; ‘ i
= | |
joN | |
IS i I
— |
] - — |
S | cPHA=L I\_
CPOL=1 1
Tacs | .
> (W] —Ty(sck)—> Tysor— Tho—e—  Trs@® < T““",(b“)
MISO output ——— Firgt bit OUT Next bits OUT Last bit OUT —
Tyep> € T
Last bit IN

First bit IN Next bits IN

MOSI input

5-3 SPI I} 5 [&l—slave mode and CPHA=1

Tgéi%6-1290-5940
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NSS input

CPHA=0
CPOL=0

CPHA=0
CPOL=1

SCK input

CPHA=1
CPOL=0

SCK input

CPHA=1
CPOL=1

MISO input

MOSI output

goooooooooo
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_/
N

Tswom
<«

e P A—

Tusckin

I
__/

Tu(sckL)

MSB IN

BIT6 IN

LSB IN

< Tho)

MSB OUT

BIT1 OUT

LSB OUT

v(M0)

Thoo)je»!

5-4 SPI i} > & -master mode

T%P£%6-1290-5940
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6. B IEER
6.1. SOP8 &R~

——
r——.

1
Lo 1=

P - :

L)

10 00

Unit of | surs=millimsers

E‘:.""":: L im T‘:,"".. W ax
A - - 750
A1 0.100 - 025D
.- — - -
[ ¥ i
b 0280 - 0480
c D170 - 0.230
D 4200 5000
E & 00D 6.200
- g 4000
e - 1270 -
h 0250 - 0500
3 0 - B
L 0.400 - 1270
- - 1040 -

Mote: 1. Dimensions are not to scale

_w—'—v—‘ TITLE DRAWING NO. REV
Elead SCF
| . j O SP-3 A
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6.2. SOP16 #I#E R~}

't——— E1——

e

|< D >| + ‘
™
[ V24t
7A<<
\| t
L L L L L L 1] *
—
<
h . .
— Common Dimensions
L (Unit of Measure=millimeters)
/ \l Symbol Min Typ Max
/ \ ) \ J A 1.75
7 Al 0.10 - 0.25
o A2 1.30
A3 0.60 - 0.70
b 0.31 0.51
c 0.10 - 0.25
D 9.80 10.20
E 5.80 - 6.20
L o E1 3.80 4.20
; e 1.27BSC
L 0.40 - 1.27
L |-
L1 1.05REF
g — |1 —
0 0 8°
h 0.25 0.50
Note: Dimensions are not to scale.
m TITLE DRAWING NO. REV
e PUYA SOP16 (150mil) POD PY-POD-0001 1.0
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6.3. ESSOP10 ## R~f
| | |
| | & -
| | | ¥ ¥ + ©
\ =
1 Y —*
ﬂ 5&5 ' 1. ‘
: !
b < L j@
Common Dimensions
(Unit of Measure=millimeters)
Symbol Min Typ Max
— D — A 1.350 1.600 1.850
Al 0.000 - 0.100
' ' A2 1.350 1.450 1.550
< g
L ] 3 * b 0.300 0.400 0.500
— ey ey m— c 0.170 i 0270
I D 4.700 4.900 5.100
— D1 3.200 3.300 3.400
E 5.750 6.000 £.250
£1 3.800 3.900 4.000
E2 2.000 2.100 2200
e 1.000BSC
h 0.300 - 0.500
L 0.450 - 0.850
g 0° - 8°
Note: 1. Dimensions are not to scale
PUVA | - szl e
e Puya ESSOP10 POD QRPD-0050 1.0

goooooooooo
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6.4. TSSOP20 # 3 R~

goooooooooo
Web:www.manduic.com

o )
l 1 \
EEERELLLL (IS ;
L ]
L1
Common Dimensions
(Unit of Measure=millimeters)

Symbol Min Typ Max
2w A - 1.200
—~——————  D——— ‘ < Al 0.050 - 0.150
A2 0.800 1.000 1.050
j A3 0.340 0.440 0.540
e b 1k b 0.200 - 0.280
< ¢ 0.100 0.190
D 6.400 6.500 6.600
E 6.200 6.400 6.600
= 4.300 4.400 4.500

e 0.650BSC
L 0.450 | 0.600 | 0.750

L1 1.000REF

9 0 | | 8°
Note: 1. Dimensions are not to scale
TITLE DRAWING NO. REV
TSSOP20

TSSOP-20 B

Tgp{%6»1290—5940
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6.5. QFN16 # 3R~

TOP VIEW SIDE VIEW
186 |
Pin1 — !
e i
I
2 .
I
4 . | o
I
i
I
|
= b
BOTTOM VIEW
. Common Dimensions
(Urnid of M easu re=millime s
Hid Syrbo Min i Max
["'_ ! _"‘] Sy i T 1
| l_ | U | U U A a.7a0 0.750 0.800
L - ! At 0.000 0.020 0.050
) ' ] b 0.1aa 0240 0.30a
I7 :L & 0.203REF
o ) I —] D 2800 3.000 3.104
= |- "1~ "~ p— — T "1
[F_j I o i o2 1600 1.700 1800
_,__...q__JI: ! |} E 2900 1.000 1100
- | } E2 1.800 1.700 14800
I
|

£
(=}
(=)
mw
L
(]

. He 1.500B 5C
L 0.300 0.400 0500
g 0350 0.400 0.450

Note: 1. Dimensions are nottoe scale

HJ'Y) TITLE DRAWING NO. REV
® P uya QF N 16 3x3X0.75-0 5P ITCH POD QRPD-0051 1.0
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7.\ T HER

Example:
PY 32 F 002A F1

Company
Product family

32bit MCU

Product type
F = General purpose

Sub-family
002A = PY32F002Axx

Pin count

L1 =8 pins Pinoutl
W1 =16 pins Pinoutl
F1 =20 pins Pinoutl
Al =10 pins Pinoutl

User code memory size

5 =20 Kbytes

Package

S$=S0P
M = ESSOP
P =TSSOP
U=QFN

Temerature range

6=-40C to +85C

Options

xxx = code ID of programmed parts(includes packing type)
TR = tape and reel packing

TU = Tube Packing

blank = tray packing

goooooooooo
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8. hRA T &

hixa HH# EHTR
V0.1 2022.06.15 YRR
1. MIEESOP20 Pinouttd:f 4
V0.2 2022.06.20 2. FHESSOP10 Pinoutlfi:
3. FMTSSOP20 Pinoutldt
1. ¥HQFN16 Pinoutld:f s
Vo3 2022.07.05 2.  HEHSOP16 Pinout1df 3
V0.4 2022.08.09 1. HEEThRefiE

PUY)

Puya Semiconductor Co., Ltd.

IMPORTANT NOTICE
Puya Semiconductor reserves the right to make changes without further notice to any
products or specifications herein. Puya Semiconductor does not assume any responsibility
for use of any its products for any particular purpose, nor does Puya Semiconductor as-
sume any liability arising out of the application or use of any its products or circuits. Puya
Semiconductor does not convey any license under its patent rights or other rights nor the
rights of others.
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