APT32S003FSPT#IBFMV1.2

APT32S003F8PT suzxm

FESRICH

APT32S003F8PT i F F/Iit

FRAL AR ZEH R MR TR R AT

A BB A AR RN T 52 o L T TR R/ A 500 Bk ity AR L0 SRUER T R Sl T, A BB} b A C 83 S LA IE 1 A
PIT7 i FBRAESRAE T4, A 7 £ N 122 85 SR 1 78 20 25 FEA MR A 1F R 52 3 RSl T BR A R R AR oA i S5 S 1 £
DT IE I & e TE B, IR 22 R A PR ] TR AN A5 P 5 RS R AS BRI A PR 2 1T T R L 20 i SR ) AU, B8
HIRIALERE T 2 T RA BORHI A A TE N 72 55 IR, A F R B R 4 T3l IRME UL

APTCHIP MICROELECTRONICS 1



APT32S003F8PTHEEF V1.2

Ph 2R A 4t B

3 S A B
ES B HH B E
V1.0 2021-01-19 | ¥IIR
V1.1 2021-01-19 | WIFRE
V1.2 2021-01-19 | B IELVDAH %

APTCHIP MICROELECTRONICS




APT32S003F8PTHIEFMV1.2 b

i

1.1 APT32S003F8PTA 4

APT32S003F8PT 52 Hi % W5l 7 HE HH AU B -1 Sk & 344 (T-HEAD Semiconductor) CPU W% &1 32 fir i
PEREAR A B AL, APT32S003F8PT H fy HLIAI ) (B A Ry Colb A%, Ao e, WA 7 dcs, W& 55 M
H o

e C-Sky 32fiiCPU#(0.7DMIPS), 373 & & W3R 15 fl SWD it

o i #64K(32Kbytes T iE)FEFINAE, HS7.2KbytesHHE A 17

o N 4aKbytes SRAM, W] TH#itk, HdEfrft, (CROLER%

e TfEIEFEE: -40to85°C

o TAEMJVIA: 1.8t05.5V

o im LAESIZ: 48MHz

o hlbENIAE: SCEFBIARCE M AHRE B W (NVIC)

o MBI PP AT FESRE H 25 (SYSCON)

o MUALETIHE R Z5(IWDT)

o AXI6f7H GRS I 23/ B3 (EPT), HATIMER I FFAPWME H IhhE, T HF EAMEIEX
o Ix 16f7EHIE R /T HES, SCRR2BRPWMHI i ThAE (GPT)

o Ix 164771 4#H(COUNTERA), SCHFH 3 H AT AE LI SRS 0 vF B0 Re (s K A 4%)

o Ix 16f7HAIHHFTIMER (Basic Timer)

o 1Ix 16f/{RIHFETIMER (LPT)

e 1x8fyWWDT

o HATIBEHEM: 1x12C, 3x UART, 1xSPI

o ZiK15EEII12(7ADC, SZEFPIER/AMIBVREFHIA

e Y Fro6bit UIDIAE

o IRZIHFI8NGPIO, FrH GPIOK AL & A4k v ik

o WRF=FMT{EM: RUN, SLEEP, FIDEEP-SLEEPf:

o 4 ANRALIRIRENE (RN E SRR B OHLIR 9120mA)

o ZIK1ABSI b BRI 3
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1.2 FERH
1.2.1 S (CPU)

e 32-bit RISC CPU%, 84 KZ164:

o 163218 H A7

o FERII2GHAAT IR KL

o HJEHIZ20 X321 (UBE A HE L AIERE S (L5 R A SCREB21)
e SWD (Serial Wire Debug)iffi4% 0

1.2.2 T (Memory)

o £ik64K/32KbytesHJ A FIFEFFINAE, SCRFISPORY, (R IXEHIR/NATRCE, SCRHELFCRCES:
o 2KbytesHIMALEIEINAF, BIE NAF AR AR I8 1T
e User Optionfic &
SRR I e B
I E I REIRSHE
b eV E
o  EBMREEN, SFREREMRR (HEEE LRSS
o Zik4Kbytesi N FSRAM, IHFHECRCI
o /Iii(little-endian) 77 fif 77 2\

1.2.3 AT iREHHEHIE (NVIC)

o TR, STRFPIT R R EE

o B2MHHMREIRSELL, RS BIEA ARSI S 2

o BRASTPINTA ST A BE B AR L

o EEAIBTIRAAT [ 5E ) Rtk

o SIFFREPFIIAE

o SUFFERMFRAL

o &R ERE S

o T FBC E R AR A AE RE/AE L CRITC B MRS AT

1.2.4 ARG =83 (SYSCON)

o HMIHIR400KHZ #] 24MHz (EMCLK: External Main Clock, #MBERl4f), SzHaar)32.768K AL B 17

e  MN¥EIR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) PU-optionik#% (1% 7% @ M ALY,
IMCLK: Internal Main Clock, P&k H)
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iR

WS IR %% 24MHZz/48MHz (1% % @ #7414, HFCLK: High Frequency Clock, P i i 44)
WERHHAR 27KHz (5%wZ @ #7{E, ISCLK: Internal Sub Clock, A #55iH #t)
P AR 355 7 350 SRR A

YR I FER S (SLEEP/DEEP-SLEEP)

RTFERE T SR TS FE A DFEAR AL

T R I I e 3 AT

AR AR R I OO SR N, SRR E S D) B P 3 4R

AR R B i e Ak 2R

AR P T N B B B SRR TR R 1R D TR
FLASHFISRAMIRSG A 12 3, w8 B iRk & KRG E L

SAJER A (RSTID)

1.2.5 B E I PMERS (IWDT: Independent Watchdog Timer)

o HfIRFETIACE: B8t
o TIPCE R ALHTIRE T
o ST TARAE N B AR T I R g AE 18 AL T H Ay (27KHZI A1)

1.2.6 16fr 18557 £ if #8/3+ %% (EPT: Enhance Purpose Timer)

o RRTIFEOBI. b, BB, YRR

o  FATIMERA ABHIPWMEIH, R4 LLEE

o FFHAMGIN, FEXHEE], B, Easiih

o RSB, HBUEAEHIERQ
S AN EPIX
RYAER, LVDH ik

o CFHRFBREAERIRY

o SCHRFELIR M R AT AN S kb RO 2

o ANKUT LA T b R 2 A )5 RO i

o ATBLLAE/ERIR, BRZ SRR LA 3R

o WFFETCBHMELS

o PCLKT.fER o

1.2.7 1660 3@F E it 38/ % % (GPT: General Purpose Timer)

o MPTFEOEEE: NG . G
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FEANTIMERSHF /N 18, AN I83E 7] E D PW MR a2
KRR, REZANIIRE

SCHREETCBEH A1)

PCLK T {Erf4h

1.2.8 MIPEME R ESR (CNTA: Counter A)

N6 HITH RS, SOfF B S B T RE LA B el A T E o g
BRI RT3 456 10 3 B 2 i o e/ A o sl
FE—ANJEIBTE N e v M R bk s 6 12 AT TG B

b L B P P B

FT DA 3K Eh 47 75 45 B S R IR KA A%

1.2.9 Erbitr4¢ (BT: Basic Timer)

I 16AL I T Eds, SCRF S E I fE
— AN BME R AR, SCRFPWMB T i

SCRERLIR S R A

SCRE LB R Match e BT . S Hh TR 36 o T
YHFETCBH k5N

PCLK AR 4h

1.2.10 A#% RT3 (CORET: Core Timer)

1240 s T Ay, SCRF B s B IIRE
THEUR SRR AT I8 (CPURN 81 B R8I B (1873 41D
SCH JEL YT v T R Y e

1.2.11 {KThEE e 83/ 5% (LPT: Low Power Timer)

1647 B IETH 08, SCRFE S E AR

— AN LIGIL LB A AEH, SCREPWME

ML ERE, WSEFL. 2. 4. 8. 16, 32, 64. 1284340
SCHEL A B B YR ISCLK. IMCLK. EMCLK. PCLKZ# #MHCLK
¥ FFTogglesk & PW M H Th g

SRR AR AR

SCRE A T TRIMAT CH A
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iR

o  THFETCBHEALELE

1.2.12 FO&ET1#H (WWDT: Window Watchdog)

o JETPCLKT.fE

o SCHFFEALHTE ik

o FLEITEMHlR R AT HRAE
o ITEERRIHTE LR G RE

1.2.13 BHRPW RS (UART)

o 2/MHIE

o BAEEKSE, LRFRIGHAL(ET B, O/1KLLR)
o HIIBXSAIUL K FIFO

o YRR HO R R R A AR

1.2.14 RPHBITEE (12C)

o 1/NiHIE

o CFFZEN2CEL, SCRFFHLEEE AL LIER.

o IrHEREZN100KDIts, A AT IA400Kbit/s, i E A S AT ik 1Mbit/s
o MR AT BT HH AL R X 1] B A A

o THrEiF 100 Tk

o A[YRFESDARFF A]

o HENMLMEIIRE

o HUI8X8AIIL K FIFO

1.2.15 R4 D (SPD

o 1/04MiEIE

o AIYRFEMEIRMIKSE: 43161
o SCHREEHIAIMMLELA

o IFERTI AT YT

o CFFRRIUREIA

o FUSHYI8X16A7 YK K FIFO
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1.2.16 12prf¥EE#88 (12bit AD Converter)

o ZKIGMENEEEIES, S5 BEFFVDD. JEE . INTVREFEEFVR

o ADCHINSZH#MEADCIN. GND. 1/4VDDAHI A # eiks B HL B 3 % 5 (INTVREF)

o HFRIRIMSPSH Hik i

o AIHCE RAEORFFIN [A]

o SRR EE WA SURBE 1 E 3 HLR sk

o  WFREZFIFEHEN, RmnIE16NM T, AR B ROEE, HARINT, B, Raeg
o WIFETCBHAHEZ)

1.2.17 BB ESEE (INTVREF: Internal Voltage Reference)
o {ENADCHIRFE ISR RN

o {EANADCHIVREFHIN (ADCULA TAEEMRERA )

o ZHEHE: 1.0V

1.2.18 W¥EE E B EE (FVR: Fixed Voltage Reference)

e {EJNADCIHVREF#I A
o ZBHHiE: 2.048V/4.096V

1.2.19 A (TKEY: Touch Key Sensor)
o LT LML AL IR H Y [ A AR L v

o ICFFRIFIRY AN, BEHULECE, fEEmPiTitrias
o HFF1ANFHIEIE

o KFRFHIFM, FHIEK L8R E T

o AFANEIE T T G FE ) R AR T

o R A

o STRFEMF B B S A I A R Ge

1.2.20 BE#EHIF (CRC)

o ¥p¥FByte, Half-word, Word () 5 #:4F
o HAIEFFMCRCE MAGHE:
o CRC-CCITT: X6+ X12+ X5+1
o CRC-16: X8+ X5+ X2+1
0 CRC-32: X324+ X2 + X23 + X22 + X164 X124+ X1 + X10+ X8+ X7+ X5+ X4+ X3+ X2+ X + 1
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iR

1.2.21 B R % #FEH| 2% (ETCB: Event Trigger Cross Bar)

QE Ve R
b N\ 508k AN L A (CRCAE B8 M) T D i Bl A 1 e A
AR SO S (LSBAL G EEMSBAL S

SCRFRTTC B Fr I ASEEL ] B I R
K SCHF8AM il i 1

MBS FF64/)Sourcedi N IEFE
ANEIE S FE64 M Targetfi H ik 5
AN TE P SRR A

@ o

T

1.2.22 3@H10 (GPIO)

20 . 18 A~GPIO

A AT IR L T, BN E

it TR L B AR RE I AIRE AR LR AMNO SR K HLEEA)
RPN LIRS I

FITA & BRI S b ol v T D e

1.2.23 B METIFEE R

SLEEP: RMIEEFER RGE S AICPUR £
DEEP-SLEEP: CHIFTH R SGh £ FCPUR £h

AIC & M DEEP-SLEEPMEE Y : MR, iIWDTH K. LPTH . LVDH

1.2.24 FHES (POR: Power On Reset)

1.2.25 {KEERM (LVD: Low Voltage Detector)

A B R E A ThRE, PIiE8ANHLRAE (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
AR EAR A i, AT 7 AN A (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9)

1.2.26 TYEsETEHE

1.8V to 5.5V

1.2.27 THEHRTEHE

AT E fEdR: 32KHz ~ 24 MHz
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iR

o  WEEZS: IMOSC: 5.556 MHz (max) /HFOSC: 48 MHz (max)
o NIEHIR: 27KHz
1.2.28 TAEBREEHE

e —40to 85°C

1.2.29 HH3

e TSSOP20

APTCHIP MICROELECTRONICS 1-8
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iR

1.3 HEEAER

v

Debug

Control

so®LIeU|

32bit CPU
Internal
Flash

)
<)
Bus
Controller
\ AHB Lite Bus Interface /
G 2N Y,

AHB BUS

[HWDIV] [ CRC ] AHB2APB Bridge (

/“SYSCON N\

LVD IWDT
<> uarto-2
N ISCLKCTL 27KHz) |
<—>C SPI
(2]
2 ADC )4—
2 on
A <—>C EPT o
D <
TOUCH KEY )4—
<—{ GPT
ETCB )
<—>C CNTA
C WWDT ﬁ( LPT )—»
< BT

“

O>» T

Figure 1-1 APT32S003F8PTAEHAE
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(=

N

1 ME
A AR APT32S003F8PT = [ I Th AL 5 &

f

W

S 1A
B B
o EHLWUREHA
o EMfNIA

o PadmiigRA
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2.2 BhIe X HE

CNTA_BUZ/GPT_CHA/GPT_CHB/LPT_OUT/TCHO/AINO PBO0.01 [_| 1 20 ] PB0.00 GPT_CHB/EPT_CHCX/I2C_SCL/IUART1_TX/BT1_OUT/TCH14/AIN15
UARTO_TX/I2C_SDA/BTO_OUT/UART2_RX/SWDIO/TCH1/GO/AIN1 PA0.00 [__| 2 19 ] PA0.13 EPIL/EPT_CHCY/I2C_SDA/UART1_RX/BTO_OUT/TCH13/GL/AIN14
UARTO_RX/I2C_SCL/BT1_OUT/UART2_TX/SWCLK/TCH2/GO/AIN2 PA0.01 [_| 3 18] PA0.12 SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/TCH12/GL/AIN13

EPT_CHAX/BTO_OUT/I2C_SCL/UART1_RX/SPI_MISO PA0.15 | 4 17 [ ] PA0.11 SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZ/BTO_OUT/TCH11/G1/AIN12
OSC_XI/EPT_CHCX/I2C_SDA/UART1_TX/TCH4/GO/AIN3/VREF- PA0.03 | 5 APT32S003F8PT 16 [__] PA0.10 SPI_MOSI/EPT_CHAX/GPT_CHA/GPT_CHB/LPT_IN/TCH10/GL/AIN11
20-TSSOP
OSC_XO/EPT_CHCY/I2C_SCLIUART1_RX/TCHS5/GO PA0.04 6 F_RST 15[ ] PA0.09 SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCHO/G1/AIN10
BTO_OUT/CLO/NVREF+/BUF/TCH3/GO PA0.02
vss[]7 14} PA0.08 EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/TCH8/G1/AINg
SWCLK/BTO_OUT/CNTA_BUZ/UARTO_RX/EPT_CHBY/CO/GO/AIN PA0.05 | 8 13[__] PB0.03 EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSI/TCH7/G1/AINg
vob[] 9 12[ ] PB0.02 12C_SCL/BTO_OUT/EPT_CHBX/EPI3/SPI_SCK/TCH6/GL/AIN7
BT1_OUT/SPI_NSS/I2C_SCL/UART2_TX/SWCLK/GO/AINS PA0.06 |10 F_SCLK F_SDAT 11[ ] PA0.07 I2C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AING

Figure 2-1 ‘&z XE(20PIN) /PIN6E FAN/OMIThRE, [EREGEFRINEH, ES% T WiERs.
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2.3 BEHTIRE S EC

Table 2-1 #iiR T & I TIRE LN 73 B

o UP: Lfuffifie; DN: FHfERE 10: XFg; I dA; O fith; P W G My Z: mikl
Table 2-1 EHThEeH A

Package Pin Name E E‘ %% é
o Sx 7
20TSSOP AF0 AF1 AF2 AF3 AF4 AF5 AF6 | AF7 AF8 EXI
1 PB0.1 | CNTA_BUZ | GPT_CHA | GPT_CHB - LPT_OUT | TCHO | - AINO EXI1 10 -1z
2 PA0.0 | UARTO_TX | I2C_SDA | BTO_OUT [ UART2_RX | SWDIO | TCH1 | GO AIN1 EXIO 10 -l z
3 PAO.1 | UARTO_RX | I2C_SCL | BT1 OUT | UART2_TX [ SWCLK | TCH2 | GO AIN2 EXI1 10 -l z
4 PA0.15 | EPT_CHAX | BTO_OUT | 12C_SCL | UART1_RX [ SPI_MISO - - - EXI5 10 -l z
5 PA0.3 OSC_XI |EPT_CHCX | I12C_SDA | UART1_TX - TCH4 | GO | AIN3/VREF- | EXI3 10 -l z
PA0.4 | OSC_XO |EPT_CHCY| I12C_SCL |UART1_RX - TCH5 | GO - EXI4 10 -l z
° PA0.2 - - BTO_OUT CLO VREF+/INTV | TCH3 | GO EXI2 10
7 VSS - - - - - - - - Vss GND | - | G
8 PA0.5 SWCLK BTO_OUT [CNTA_BUZ | UARTO_RX | EPT_CHBY | CO | GO AIN4 EXI5 -l z
9 VDD - - - - - - - - VDD PWR | - [P
10 PA0.6 | BT1_OUT | SPI_NSS | 12C_SCL | UART2_TX | SWCLK - GO AIN5 EXI6 | SWCLK| - | |
11 PA0.7 | 12C_SDA EPIO EPT_CHAX [ UART2_RX | SWDIO - GO AING EXI7 |swDIO| - | |
12 PBO0.2(s)| 12C_SCL | BTO_OUT | EPT_CHBX EPI3 SPI_SCK | TCHé6 | G1 AIN7 EXI2 10 -z
13 PBO0.3(Hs) | EPT_CHCX [ EPT_CHAY | EPT_CHD EPI2 SPI_MOSI | TCH7 | G1 AIN8 EXI3 10 -l z
14 PA0.8(Hs)| EPT_CHD | EPT_CHBY | BT1_OUT CLO SPI_MISO | TCHs | G1 AIN9 EXI8 10 -1z
15 PA0.9s)| SPI_SCK | GPT_CHA CLO EPT_CHCY | LPT_OUT | TCH9 | G1 AIN10 EXI9 10 -l z
16 PA0.10 | SPI_MOSI | EPT_CHAX | GPT_CHA | GPT_CHB LPT_IN [TCH10| G1 AIN11 EXI10 10 -l z
17 PA0.11 | SPI_MISO | EPT_CHBX | GPT_CHB [ CNTA_BUZ | BT0_OUT |TCHil| G1 AIN12 EXI11 10 -l z
18 PA0.12 SWDIO | EPT_CHAY | BT1_OUT | UARTO_TX - TCH12 | G1 AIN13 EXI12 10 -z
19 PA0.13 EPI1 EPT_CHCY | 12C_SDA | UART1_RX | BTO_OUT [TCH13| G1 AIN14 EXI13 10 -l z
20 PB0.0 | GPT_CHB | EPT_CHCX| 12C_SCL | UART1_TX | BT1_OUT |TCH14| - AIN15 EXIO 10 -l z
R

1) SMEEE A THRERPACAE A, AT LU#FUser OptionTh sl BErt &

2) F_SCLK, F_SDAT, F_RSTB R MFINERF T AR 55

3) HAIOE I RN B E S B TIOThAE, #AT LA F EXIZhAE SR fid & Hh by

4) RILE=HATIESWDHEEN, SWDE IR LME AR A WL T Eud, BRAEC )y PA0.6 1 PA0.7. WM FEH, E0¥%
SWDHIAFIHREME SR EAFThEE, & MK & R R B VL P AR A

5) TTL Mode—%1 1, -RRAZHE, SERNZEMAZHFTTLIHE T, BRARZIFTTLIMTTIL2HF BT, MEHESHEGPIOET

6) WA (HS) S IO KR IREN T (High Sink Current 10), X EF120mARIE R, TTESEGPIOE

7) AF7 GO/GLNIOEE & L ThE, W LLH e IOMAFIhEE, BARELE /7755 % SYSCONZE i IOHE & X

8) b5 6 N5 N AS GPIO 2 FI IS, i i — NI G B 5 4 — AN 51 IR S N e 28 B X, BRI R

A (BRAEK).
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2.4 THEEE Ik b

T AN R DD REAR AT LUIE S GPIORIAF TS e i B AT 168, — 2B I Thae A EmLi (i I, 5 (A 7 AL 5 A
[ N2 P 7 A5 P A5 A 7] (1 2 e -

Table 2-2 M ThREBRSTEE

TSR ThRE R BRI
EPT_CHAX(0) PA0.7/PA0.10/PA0.15
EPT_CHAY(O) PB0.3/PA0.12
EPT_CHBX(O) PB0.2/PA0.11
EPT_CHBY(O) PA0.5/PA0.8
EPT_CHCX(O) PA0.3/PB0.0/PB0.3
EPT EPT_CHCY(O) PA0.4/PA0.9/PA0.13
EPT_CHD(O) PB0.3/PA0.8
EPI0() PA0.7
EPI1(1) PA0.13
EPI2(1) PB0.3
EPI3() PB0.2
GPT_CHA(O) PB0.1/PA0.9/PA0.10
P GPT_CHB(O) PA0.10/PA0.11/PB0.0
BTO BTO_OUT PA0.0/PA0.2/PA0.5/PB0.2/PA0.11/PA0.13
BT1 BT1_OUT PA0.1/PA0.6/PA0.8/PA0.12/PB0.0
CNTA CNTA_BUZ(O) PB0.1/PA0.5/PA0.11
LPT_OUT(O) PB0.1/PA0.9
LPT
LPT_IN()) PA0.10
12C_SCL(B) PB0.0/PB0.2/PA0.1/PA0.4/PA0.6/PA0.15
12¢ 12C_SDA(B) PA0.0/PA0.3/PA0.7/PA0.13
UARTO UARTO_TX(O) PA0.0/PA0.12
UARTO_RX(l) PA0.1/PA0.5
UART1_TX(O) PB0.0/PA0.3
UART1
UART1_RX(l) PA0.13/PA0.4/PA0.15
UART2 UART2_TX(O) PA0.1/PA0.6
UART2_RX(l) PA0.0/PA0.7
SPI_SCK(B) PB0.2/PA0.9
SP SPI_MOSI(B) PB0.3/PA0.10
SPI_MISO(B) PA0.8/PA0.11/PA0.15

APT MICROELECTRONICS 2-4
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SPI_NSS(O) PA0.6
CLO(O) PA0.2/PA0.8/PA0.9
SYSTEM SWCLK(l) PA0.5/PA0.6/PA0.1
SWDIO(B) PA0.12/PA0.7/PA0.0

EE:

1) XFHHThEE, R 2 NS AN E R F AN ThEe, B4 BT X A AR AR E S .

2) WFHATIRE, WRZAEHAECE R E N ThRE, ABAARGS /MO E A T ROt e B, B, PAO.SHRIPAO.LERHE
Ao B RXES, RAPAOQ.1L(AF1)/ZRX, TPAQ.5(AF4)RXAD B T -

APT MICROELECTRONICS 2-5
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2.5 BRIThRE L BA
ABTEHEIR T UL B A TR
o HIJEE
o RLINHEE
o HNHERLHLIHALE I
o HREEILE
o INTERESE T AW
R
1) D: %7 A 1
2) VO: Bal; I %N, O: it
3) P: HUJE; G i
4)Z: =
2.5.1 HIFEER
Table 2-3 HLIEE BV
HEH AR e DIA
VDD B HLR
EER/
VSS UYL
2.5.2 RETHEE M
Table 2-4 ZRSTheEeE M
bk B 1’0 =g D/A
RSTB || SN, HPAO.2IEERESETBI, WHEHA FhidifH. D
4 XIN | A8 R N A
XOUT O | s @ dR ok A
CLO O | W RGim b D

APT MICROELECTRONICS
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APT32S003F8PTEIEFMV.2 BHNE
2.5.3 BB E
Table 2-5 ¥ EAHLT)REE I BH
gk o A TR e =1L D/A
PAO.x /O | 10 A D
GPIO
PBO.x I/O | i#fH10 B D
EPT_CHAX O | EPTHIEIEAKIXH D
EPT_CHAY O | EPTHIMEIBEAMI Y4t D
EPT_CHBX O | EPTHIMIEBHIX4h D
EPT_CHBY O | EPTHIMIEBHIY4fith D
EPT
EPT_CHCX O | EPTI/EIECHIXHi D
EPT_CHCY O | EPTIEIECH Yt D
EPT_CHD O | EPTHy@IEDHIH: D
EPIx | | EPTHE & nm A S S D
GPT_CHA O | GPTHimiE A% H D
GPT —
GPT_CHB O | GPTHyiEIEBY H D
BT BTx_OUT o | BT#H D
CNTA CNTA_BUZ O | ¥ B AR ER IR D
LPT_OUT O | LPTH3: b D
LPT —
LPT_IN || LPTIOAM S D
12C_SCL || 12CH A7 D
12C —
12C_SDA IO | 12C 8 47 % D
UARTX_RX || UART S 47 5 Bl D
UART —
UARTX_TX O | UARTH AT 4R Kk i% D
SPI_NSS /O | SPIJikf5E D
SPI_SCK /O | SPIEIL I £(Z 5 D
SPI
SPIMOSI | O | sPisdda s D
SPI_MISO || SPEsdgm A D
AINX || ADCHER SN JiE A
ADC
VREF+/- | | ADCAHMEEZZ HERINGE S A
TCHx /O | i 22 41 8 34 A
TOUCH — oy
Co /O | b4k 22 A 2545 A

APT MICROELECTRONICS
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R

2.5.4 FREOEH
Table 2-6 {AREEOERPLH
bR BHALZFR 1’0 =g D/A
SWCLK | AT, AR D
SWD
SWDIO 1O | BATEUE M N, D
255 NEREFTEER
Table 2-7 NfREF T AEHULH
itk B 1’0 =g D/A
F_SCL || AT D
F_SDA VO | 45 ¥t D
FLASH F_RSTB L | 56t D
VDD I (B IEVDDRIVSS Y (B #2 N 0. 1uF I AL Z) A
VSS G |t A

APT MICROELECTRONICS
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B R

3.1 RRSH

e N IR RS E AT AR

op S
FJbAz_?Ja

WLAE, ERIRSEC %0 DRSS T Sk

JRAR SRR o A A AR 5 i R 1) 2% A1 Ve P 4 BE A R L

Table 3-1  RIRS%K
¥ Fiin=g M BiE L:¥ v
TAEHE Voo - -0.3t06.5
EIPNGEN:ES Vin - -0.3t0 Vop + 0.3
fi 4 PR Vo T A 3 -0.3to Voo + 0.3
AN IO 15 mA
Isink1
O th AN RIKBTIOREN 120 mA
Isink2 £t [0} PN 200 mA
Isource BANOh H 15 mA
BR(EZ8 N Ta - —40t0 85 °C
fifi A7 I Tste - -65 to 150 °C

APTCHIP MICROELECTRONICS
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3.2 WFEI/EXMH

oI AR I AR SR A BEIE W TAR . AP R S JH EAEHERE 2 T A4 REfs 21 Ok

HEFE S AE DA TAR S F R TARTT g S IR L vy Sk, HE a5l g R .
Table 3-2 #HEFI/EXMH

o arfFAEE

SH =] %M #fH I:<K iy
TAEfHE Vbp - 1.8t05.5 \Y;
TAERSE IR E Ta - —-40 to 85 °C

APTCHIP MICROELECTRONICS 3-2
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3.3 1/0 ¥mO%ei
Table 3-3  1/0 ¥4
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
SH /s %1 wME | BUE | BKE | B
. AT o
Wi ViHo 0.7 Vop - Vobp \V
Voo = 1.8V to 5.5V
BB iy 11
i NG LT ViLo - - 0.3 Vop \V
Vob = 1.8V to 5.5V
L Vo lon = -15mA, Vop = 5V Vob — 1.0 - - \Y
v lo1 = 15mA , Vopb = 5V 1 v
| s - -
A
it AL lo.z = 120mA , Vop = 5V
Vo2 | (PB0.2, PB0.3, PA0.8, PA0.95% | $if - - 1 \Y
IRFNHE )
B N IR LR ILiH BT 1, Vin = Vb - - 1 uA
A A\ IR HELR lu i wm I, Vin=0 - - -1 uA
BREA A ] Reu Vop = 5V, Vin = OV 25 50 75 kQ
AN Rep Vopo = 5V, Vin = 5V 25 50 75 kQ

APTCHIP MICROELECTRONICS
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/0 WA FHEHM
Table 3-4  1/0 ¥{ AR HssME

(Ta=-40to 85°C, Vbp = 1.8V t0 5.5V)

S =] %M wME | BBE | BRME | B
PN PN B IOF N AT o 10 MHz
B R IOFout BT A i 10 MHZ

APTCHIP MICROELECTRONICS 3-4
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3.4 NI
Table 3-5 HIAEARE
(Ta=—40 to 85°C, Vpp = 1.8V to 5.5V)
S =] %1 B/ME | HABE | BKfE | B
/M ik T TNRsT - 100 300 500 nS
NRESET R Hi & Vhyst S5 vAN 1 \Y;
NOTE: #AENA5 5 HIJEHE % %% v 100ns % 500 ns.
RN EAAE S TEMT 100ns B AN GES CREAD &
BN B A S 5 & T 500ns BN E BB S (HEAD .
: TNRrsT :
< >
| |
| |
NRESET E: :f
0.3 VDD
|
|

Figure 3-1 nRESET #AKF
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3.5 _EHEEARHE
Table 3-6  _EHE
(Ta=—40 to 85°C, Vpp = 1.8V to 5.5V)
S =] %1 B/ME | HABE | BKfE | B
b HE EE R AR G R SRvbp - 0.1 - - V/ImS
\Y
A
Status | POR Reset \lniﬁgﬁ;?;]o », Working POR Reset >< | niﬁﬁgt?o L Working
VDD 4\ P
Min VDD

i

Figure 3-2 LM HRTE

APTCHIP MICROELECTRONICS
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AR
3.6 M EH W A\ S
Table 3-7  4hE A i N ket
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S e >33 B/ME | HABE | BKfE | B
RPN tiNTH Vop = 5.0V 15 30 45 nS
SN M 7 tinTL Vop = 5.0V 15 30 45 nS
NOTE: #iANENAS T HIER 25 %6 A 15ns £ 45 ns.
UL N RS B 58 BT 15ns B N E S = .
R NS 5 55 5 T 45ns B N E US55 .
tinTL tinTH
External 0.8 Vip N
Interrupt N\ 0.2 Voo
Figure 3-3  #FEFHBTEIAR

APTCHIP MICROELECTRONICS
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APT32S003F8PTH#EFHV1.2 AR
3.7 IRH AR
R =R
® SN IRG %
® NI IR
® NHELEIR A
3.7.1 MR EIRG 2
Table 3-8  AMBEIRG 2R E
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ po Sh B o | BN | o
& &
Yo7 as iR Femosc 0.4 24 Mhz
DA e it FEL L Rep XIN 3 2 4 10 MQ
Fa e i [a] Tsta - - 20 ms
C1 o
TD* Xin
AR CEE R D - %—E O 0.4 - 24 MHz
@E% Xout
Cc2
C1 o
TD* Xin
ANEEERIE (R0 - = 32.768 KHz
LE% Xout
HhERRgE— T  Xn
AN B - 0.4 - 24 MHz

D_ Xout

APTCHIP MICROELECTRONICS
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3.7.2 W E RG2S et
Table 3-9 AP EIGFE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
e 5 A B/AME | HBME | BOKME | BAL
il - 5.556 - MHz
2 - 4.194 - MHz
Yo ee Al Fimosc
A3 - 2.097 -
14 - 131.072 - KHz
e Too - 40 - 60 %
Ta=25°C - - +1 %
T UE J5 # FE Tacc
Ta =—40 to 85°C - - +3 %
F 5 I 1] TsTa YR R 0k B B AR S - - 10 Clk

APTCHIP MICROELECTRONICS
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3.7.3 W R IR G A4

Table 3-10 AW EHERT 81
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)

e = A B/ME | 8BUE | B KME | B
i1 - 24 - Mhz
Yoy ee iR Fimosc
2 - 48 - Mhz
A Top - 40 - 60 %
‘ Ta=25°C - - +1 %
T UE J5 5 B Tacc
Ta =—40 to 85°C - - +3 %
F 5 I 1] TsTA YR H R T8 B e Al CAEE A - - 10 Clk
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3.7.4 WHREIIRG a4t

Table 3-11  AWIRITRG 24tk

(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)

S 5 %A BAME | fABUE | BRKE | BAL
S RS Fisosc 27 KHz
G Top 40 60 %
Ta=25°C +1 %
i) Tacc
Ta=-40t0 85°C +5 %
T 5 st 1] TsTA FELYR R R B R TARE S - - 10 Clk

APTCHIP MICROELECTRONICS
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3.8 T/EHR
Table 3-12 T/EH%
(Ta=—40 to 85°C, Vpp = 1.8V to 5.5V)
¥ . REHZ wN | BB | BK | B
S o i BA %1
22 b8 & & & (AYA
Vob=5.0V, Ta=25°C a6
SYSCLK = 48MHz '
Vob=5.0V, Ta=25°C »s
SYSCLK = 24MHz '
Vob=5.0V, Ta=25°C 0.8
lbp1 1E% TAE SYSCLK = 5.556MHz RUN mA
Vob=5.0V, Ta=25°C
- 0.45 -
SYSCLK = 131KHz
Vob=5.0V, Ta=25°C
SYSCLK = 131KHz B 0.25 B
Enable Low Power Mode
TAEH (SYSCON_OPT1:EFL_LPMD=1)
Vob=5.0V, Ta=25°C 10
SYSCLK = 48MHz '
Vob= 5.0V, Ta=25°C 07
‘ SYSCLK = 24MHz '
Ipp2 CPU H&hJer SLEEP
Vob= 5.0V, Ta=25°C 018
SYSCLK = 5.556MHz '
Vob=5.0V, Ta=25°C
- 0.10 -
SYSCLK = 131KHz
Vob=5.0V, Ta=25°C - 10 TBD
o b L DEEP
Iopso | FTA I BAR AR B ] Vop = 1.8V to 5.5V, SLEEP B . . UA
Ta=-40t0 85°C

NOTE: LAEHFAESE 11O i H i Ehr. i,

APTCHIP MICROELECTRONICS
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3.9 R E R AL I A1

Table 3-13  {RER SR
(Ta =—40 to 85°C, Voo = 1.8V to 5.5V)

S e M BME | BBE | BRME | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
(A =R VAN Vit - 2.7 2.8 2.9
(Voo FF&HY) - 2.95 3.1 3.25
- 3.25 3.4 3.55
- 3.55 3.7 3.85
- 3.85 4.0 4.15 5V
- 2.0 2.1 2.2
- 2.3 2.4 2.5
G P A5 00 B _ 29 27 29
Voo FFEI) Vthdf - 2.85 3.0 3.15
- 3.15 3.3 3.45
- 3.45 3.6 3.75
- 3.75 3.9 4.05
B HL AVivp - — 200 - mV
TAEH lcc - - 9 - uA
KW LI lpo - - 0.1 - UA
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3.10 124715/ 8 e a8 e
Table 3-14 1245/ 4 s asRetE
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)
S 5 4 B/ME | BAEME | BRE | B

K E - - - 12 - Bit
TAEHE Vabc - 1.80 5 5.5 v
RS VREF Vrer <Vapc 2 5 5.5
A O\ FEL S 3 ] VaN - 0 - VRer
L SUE S Fs - - -~ 1 MHz
o AR Lt DNL - - +2.0
VI B2 INL Fs= 0.5MHz - - +4.0 LsB

TOPOFF Vapc =5V - - +10.0
Wi %

BOTOFF - - +10.0
TAEHLA lop - - 1 - mA
SR T LA lpD - - 1 - A
ADCH #4514 Fapc - 24 MHz
ADCH#: 4 Ji 4] Teonv Tsample = 8 24 Tanc

Fapc = 1MHz
LIS NEEN RAIN Vanc = 5V 150@ K
Tsample = 8

NOTE: L E#da N PGSR, &=L R .
(1) MRETIER, ADC#EEZFIRH]. 1.8V TIER, ADC i #h#i# R /N T 500KHzZ.

(2) ADC HIH A BEHUFN ADC [ AR B4R DL SRR I ECH <. CADC NN SRR EF A, Z AT 7 B A 75
L £ TC=10 x (RADC+RAIN) x CADC. H 1 RADC JRFFF R, & K{E 1K; CADC NWECRIFIRFFEE, &

KAE 5pF.

RNN

AINX

RADC

Py AMMAA

3
I

VVVVVY

ILeakage=1UA

1

12bit
ADC
CORE

ADC

_[EADC
v

Figure 3-4 ADCRFEERRE
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APT32S003F8PTH#EFHV1.2 SHrtE
3.11 W e 2% B ER
Table 3-15  WI[E € 2% B EIRR T
(Ta=-40 to 85°C, Vpp = 1.8V to 5.5V)
= inss %A &/ME HFUE BAE =)
KSHEHE FVRL - - 2.048 - \Y;
MZE FVRH - - 4.096 - \Y;
Vob = 5.0V
- - 1% -
Ta = 25°C
KSHEHERE Vaccl
Vop > 2.7V
- - 204 -
Ta = -40 to 85°C
Vop =5V
- - 1% -
N Ta=25°C
SRR Vacch
Vop =5V
- - 204 -
Ta = —40 to 85°C
3.12 HEINTVREFS % i 4 i
Table 3-16  HWIFINTVREFS % by, [E YR 4R
(Ta=-40 to 85°C, Voo = 1.8V to 5.5V)
SH s %A B/ME HARUE BKE I:=K iy
INTVREFZ2% Hi & VINTVREF - - 1.0 -
Ta =25°C - - 1%
INTVREF & Vacc
Ta =—40 to 85°C - - 2% Vv

APTCHIP MICROELECTRONICS
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3.13 sttt
Table 3-17 RAMFIE RS i1
(Ta =—40 to 85°C, Vpp = 1.8V to 5.5V)
¥ inss %A B/ME HFUE BAE AL
FHE R EFEE(D VbDDR VAR R AR = 0.8 - Vb \Y

NOTE: 1) fRiE RAM ¥t A2 R I IR I (B (PRBEIR BT, B R AR A A7 R PR AS R e R AL Al R RRASE X
T o HIHRIE, AER K.

Table 3-18 FLASHR R
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

e 75 M B/ME HAE BRARE | B
HFE R/ Fwsize - - 4 - Byte
PNHPNGN Fpsize - - 1024 - Byte

S AERF A (1Word) Fiprog - 20 - - us

DA BRI ] Fipera - 2 - - ms

&P BE BRI TR Fimera - 10 - - ms
ELYER) €A Frwe - 200,000 - - Times
H A ORI I ] Far - 20 - - Years

THHE (gmAR BRI Fidd - - - 5 mA

3.14 # B (ESD) Hi
Table 3-189  #HaRhI4FIE

SH iac) il RAME | BAUME | BAME | B

HBM 4000 - - Y%

i FRL BT 47 i e VEsD MM 200 - -~ v

CDM 500 - - %

APTCHIP MICROELECTRONICS
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BERY

4.1 APT32S003F8PTX i3t 1Y

TSSOP20
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—ARRAARAAR N
Iy )l
I J@ REELE

Figure 4-1 TSSOP20 (0.635mm)3$3 R~
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UBfER

THES.

5.1 Rt BT

3 F 8 P T

11 —L» -40°C to 85°C

BT, P — TSSOP

S — SSOP
M — SOP
U— QFN
D — DFN

v
ROMK/): 6 — 32KB
8 — 64KB

v
EIE: H— 24pin

F — 20pin
E — 16pin
A — 8pin
v
MCUZ! 5

S/F: flash

Figure 5-1 7=y & MiE
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52 RyFRITHESE
Table 5-1 APT32S003F8P T2 T 23t BH
EY pi R
003 APT32S003F8PT
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