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i

1.1 APT32S003F8PTA/+4H

APT32S003F8PT #2& Hi 5% M W i 7 U 0 3 T 7L BF 2 34k (T-HEAD Semiconductor) CPU W% T K 1K) 32 fii
PEREMR A B A L. APT32S003F8PT H AL ) (M F A ol =], iz K d, JHRE TR &, FG&%N

Hi

C-Sky 32f7CPUN%(0.7DMIPS), 3¢ 3 B J& i afei2: M SWD i it
FARGAKFEFINAE, AT 2Kbytes i (N 17

M 4Kbytes SRAM, 1T F-THERR, HdlEfrfE, A7 4
TAEEE: -40to 85°C

TAEHEYEH: 1.8t05.5V

e LAEAZE: 48MHz

TR . ORI AT E R E BT (NVIC)

H 95 B I A R D) #6425 1) 25 (SYSCON)

MSLE TV E I 28 (IWDT)

IX16h7 48 3 T 52 I 2% 1 E 8% (EPT), MEANTIMERSZ Fr4BKPWMEG H DhAE, SO AN B X AR X
Ix 16478 A e I 24 H s, SR PWMA H DiBE (GPT)

1x 164771 4(#(COUNTERA), SCHF H 2 AT Ae DAL SR s 0 vF B 0h Re (s R A 2%)
2x 16{7 F A TIMER  (Basic Timer)

1x 16f{EINFETIMER (LPT)

1 x 16ZRTC

1x 8f/WWDT

HATH{EI: 1x12C, 3x UART, 1x SPI

Z K168 M1120ADC, SCHRFNHRISMTVREF A

S FF96bit UIDIhfE

% X FE181GPIO, Fifs GPIO nI L B Ay 41

TFF =M T/E#: RUN, SLEEP, FIDEEP-SLEEP#

4 AR IR S (R B SR RE N IR K IRt 9 120mA)
21K 1A 1) il B B s 1) 2%

I []
APTCHIP MICROELECTRONICS 1-1 [ | ",1



APT32S003F8P T35 F /it 737

1.2 FERH
1.2.1 AbEE (CPU)

e 32-bit RISC CPU%, 84 KZ164:

o 163218 H A7

o ERII2LAATIRK LR

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 IXIHIR/NATRCE, SCRHELFCRCESS:
o 2Kbytes[¥j ST £ 35 A A7
e User Optionfic &
SRR I e B
I E I REIRSHE
b eV E
o  EBMREEN, SFREREM R (HREEHESE)
o Zik4Kbytesi N FSRAM, ICHFHEFCRCI S
o /Iii(little-endian) 77 fif 77 2\

1.2.3 AriREHHrEHIE (NVIC)

o TR, STRFPIT R R EE

o B2MHHMREIRSELL, RS BIEA ARSI S 2

o BRI ST A A B B AE L

o EEAIBTIRAAT [ 5E ) Rtk

o SIFFREPFIIAE

o SUFFERMFRAL

o &R ERE S

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

1.2.4 RE =83 (SYSCON)

o HMIHIR400KHZ F] 24MHz (EMCLK: External Main Clock, #MghERl4f), SzHaar1)32.768K AL B 17

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

I []
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i1va

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

YK I FER (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

A o TR N BB IR SRR A R 1 SR T A
FLASHFISRAMIRSG A 12 3, w8 B iRk & KRG E L

SAJER A (RSTID)

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

o HfIRFETIACE: B8t
o TIPCE R ALHTIRE T
o ST TARAE N B AR T IR g AE 18 A T H s (27KHZI A1)

1.2.6 16fr 1507 £ i #8/3+ %% (EPT: Enhance Purpose Timer)

o RRTIFEOBI. b, BB, YRR

o  FATIMERA ABHIPWMEIH, R4 LLEE

o FFHAMGIM, FEIXHEH], Hrigiait, sl

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/ERIM, BRZ SR LA 3R

o WFFETCBHMELS

o PCLKT.fER o

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

o MPTFEOEEE: NG . G

APTCHIP MICROELECTRONICS 1-3
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o FATIMERSCRF I HHIEIE, AN 7] HC & 9 PWMB T H 4% 1
o CHHMIREIN, EmEZAMERME

o WFFETCBH BB

o PCLKTfEm%f

1.2.8 BB L AER (CNTA: Counter A)

o IAMIGMIMITHEREE, SCRFE B EET)RE LS IR ECE IR T e
o HRPRIRE A T B (R BT e LA /A A

o TE—ANEMIBI P, i S o i B TG

o IHiRRERTACE

o ATLLH T IRBN 7 de AR IR A4

1.2.9 Erbitr88 (BT: Basic Timer)

o 21BN, XFFHZEH IR
o  —AMHEUAFAFA, FFPWMETHHH

o SCFRRIM R AR

o CFRLLBMAEMatchH I, R I ORI H
o HFETCBH{FELEN

o PCLKT.fER o

1.2.10 W#%iHAT 3 (CORET: Core Timer)

o IA2407HERICOHELES, SCRFE B E I RE

o IFEUNARYE T (CPUIN &R EG 2 R G0 od 1843 4D
o SRR AR RS H

1.2.11 {KThEE e 25T %% (LPT: Low Power Timer)

o 16fuMIEM TS, SCRFAZEEIRE

o  —AMIGMILLBHAZ AR, CFFPWMEIH

o TSR, FSEFL. 2. 4. 8. 16. 32, 64, 12844

o TR MFHNEPYE: ISCLK. IMCLK. EMCLK. PCLKH# #MiHCLK
o (HFFTogglesi& PWM%i i T fe

o SCHFHLRMMRAEA

o SRS WIRIMATCH I

I []
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YHFETCBEH A BESN

1.2.12 FO0&ET1#H (WWDT: Window Watchdog)

HFPCLK I AE
SCREE AL AT HRCE b

A AR AR
THECES T a1 PR A D e

1.2.13 BARPHRAR (UART)

3N

BOLHUIR K, ORI (RHBAR S, O/LIER)
M 8X8ALIU K FIFO

T 2R R 1 2 B R R A B

1.2.14 P HETRBLE (12C)

1/MiEiE

SR ENL2CELE, SCRF ENLECE ML TARRE .

TR 100Kbit/s, Erig A I AT iA400Kbit/s, #8 5 id A X AT & 1Mbit/s

e B AT AL B A i A X 1) B A
74 Bk 1047 -4k

] 25 5 SDARFR 5] ]

H 3l S 2k B T g

B )88 ALK FIFO

1.2.15 RBP4t O (SPD

1/

A YRR B . 4F1647
SR MK S

B T 43 AP

SRR RO B

I8 16H7 I K FIFO

APTCHIP MICROELECTRONICS 1-5
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1.2.16 12frf¥E#He88 (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  IFZFHFEHMEN, RmEnIE16ANM T, AR B HOEE, HAR0T, B, R eg
o WIFETCBHAHEZ)

1.2.17 A¥EESEE (INTVREF: Internal Voltage Reference)
o {ENADCHIRFFE IS AR N

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 CFFRIFINERY AN, BEHULECE, fEmPiTitriat
o HFF1ANFHIEIE

o KFRFHIFM, FHIEK L8R E T

o AFANEIE T T G FE ) R AR T

o R A

o SRR B B SEA A R G

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: X+ X%+ X2+1
0 CRC-32: X324+ X2 + X23 + X22 + X164 X124+ X1 + X10+ X8+ X7+ X5+ X4+ X3+ X2+ X + 1

I []
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1.2.21 B R % #FEH| 8% (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 METh#EE R

SLEEP: RMIIEEFER RGE S ACPUR £
DEEP-SLEEP: CHIFTH R SGh £ FCPUR £h

AIC & M DEEP-SLEEPMEEYH: MR iIWDTH K. LPTH . LVDH I

1.2.24 FHES (POR: Power On Reset)

1.2.25 {KEERM (LVD: Low Voltage Detector)

A B R E A ThRE, AIiE8ANHLRAE (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
AECEAR S, 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

APTCHIP MICROELECTRONICS 1-7
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o  WEEZS: IMOSC: 5.556 MHz (max) /HFOSC: 48 MHz (max)
o NIEHIR: 27KHz
1.2.28 TAEREEHE

e —40to 85°C

1.2.29 HH35

e TSSOP20

APTCHIP MICROELECTRONICS 1-8
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1.3 BEHHERE

v

Debug

Control

so®LIeU|

32bit CPU
Internal
Flash

=)
<)
Bus
Controller
K AHB Lite Bus Interface /
\_ N Y,

AHB BUS
[HWDIV] [ CRC ] AHB2APB Bridge (

/“SYSCON O\

LVD IWDT
<> uarto-2
N\ |SCLKCTL (27KHz) i)
<—>( SPI
(72}
C RTC 2 ADC )4—
P pos =]
A <—>( EPT & A
D TOUCH KEY )4— D
< GPT
ETCB )
> CNTA
C WWDT ~< LPT )—»
S BT

“

Figure 1-1 APT32S003F8PTHELHUHE &

I [ ]
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APT32S003F8PTHIRF At BEHERE

(= L

N

1 ME
A AR APT32S003F8P T = [ I Th AL 5 ..

f

W

S 1A
B B
o EHLWUREHA
o EMfNIA

o PadmiigRA

[] []
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APT32S003F8PTHIRF At BEHERE

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/UART1_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/G1/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/G0 PA0.04 6 F_RST 15 PA0.09 SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCHI/GL/AIN10
BTO_OUT/CLO/VREF+/BUF/TCH3/GO PA0.02
vss[]7 14 PA0.08 EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/TCH8/GL/AIN9
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/AIN8
vop[] 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 12C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AING

Figure 2-1 & X & (20PIN)

I []
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2.3 EHTIRE 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 EHIhEEH A

Package Pin Name E E‘ %% %
o Slx g
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 | I12C_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 |sSwDIO| - | |
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 | BTO_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

1) IMBEATHEEMPAC.AEIE R, W LA#FUser OptionZhREiL B &

2) F_SCLK, F_SDAT, F_RSTBASMBINfERER LRAEAGE S

3) GO IR AL E AU IOThEE, BT LU FHEXITh REK firh & o Wt

4) RIS RTIESWDHEE L, SWDE AT DA B A LT S L, BR8N PA0.6 FI PAO.7, i bdv. Rl F2
W, 521K SWDIIAF IS SUR L EAFTRE, 75 DK 25 26 AR 3 0k R AR

5) AW IR, PAOSFIPAO.12 b H i (19— Bt (8] bR 2 smbil A 2L, B e SRR S . FE PR 8]
SR PAO.6 B U N B R . W T, P RRE200us 204, WK, e P A Rrei150ms Ao A . BT
T L2 RIX AN RE o

8) TTL Mode—%ld, -FRATH:, SERIZEM R TFTTLLR Y, BERRSIFTTLIMTTL2H A, BB T iES%GPIOE

ik}
7) AR HS)FFEINION KIS I (High Sink Current 10), ¥ F120mARIBERT, B kS % GPIOE T

I []
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8) AF7 GO/GLAIOHE & M Thg, 7ILLH HE XIOMAFIIfE, HAKELE 71525 SYSCONE T IOE &

[] []
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APT32S003F8PTHIRF At BEHERE

2.4 THEEE I 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 ThREBRSTEEL

THEEIR ThEEE B RIS
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

[] []
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APT32S003F8PTHIRF At BEHERE

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

HER:

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
Bo B RXES, RAPAOQ.1L(AF1L)ZRX, TPAQ.5(AF4)RXAD B T -

[] []
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APT32S003F8PTHIRF At BEHERE

2.5 EHThaEULHH
REVERGR T LA TSI Thag
o HIUEEM

o  RGIIRLEM

o MEELHLINALE M

o UHREBOEM

o INTFEET T AEH

R

1) D: 5 A B4
2) VO: Bal; I %N, O: it

3) P: HUJE; G i
4)Z: =
2.5.1 HIFEER
Table 2-3 HIEE MU
e 5 A2 R /0 & I B D/A
VDD - | A HIE
H 5
VSS - | SR
2.5.2 RGTHEEER
Table 2-4 REGTheEeE ML
Bk B 110 5 B BH D/A
RSTB || SN, HPAO.2IEERESETBI, WHEHA FhidifH. D
4 XIN | A8 R N A
o XOUT O | s @ dR ok A
CLO O | W RGim b D
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APT32S003F8PTHIZF M HHEE
2.5.3 BB E
Table 2-5 @B REE I A
g 2 44 K 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 || LPTI4M 5% D
I2C_SCL || 12CHR 4TI e D
12C —
12C_SDA IO | 12C 8 47 % D
UARTX_RX || UART S 47 5 Bl D
UART —
UARTX_TX O | UARTH: AT #d 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 ‘ -
Co 11O | fili 3342 58 2 2% el 255 A A

APT MICROELECTRONICS
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APT32S003F8PTHIRF At BEHERE
25.4 FHREOEH
Table 2-6 AR OERHPH
Bk BHaHKR 1’0 BRI D/A
SWCLK | AT, AR D
SWD
SWDIO 1O | BATEUE M N, D
255 NEREFTEER
Table 2-7 NfEFEF T AEHULH
RN B 1’0 B LA D/A
F_SCL || AT D
F_SDA VO | 45 ¥t D
FLASH F_RSTB L | 56t D
VDD I (B EVDDRIVSS Y (B #2 N 0. 1uF i A L Z) A
VSS G |t A

APT MICROELECTRONICS
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AR

3.1 RS

WAL TR “WIRSE KT TAFATRE G MUK AR . a5 A 75U 45 i 2 0 2 (RS TRl P 4 e f DR I
WL, ENIRSEC %0 T TR T St

Table 3-1  tRIRSH

SH 5 4 e By

TAEHE Vop - -0.3t06.5 \Y
EIPNCENES Vin - —-0.3to Vpp + 0.3 \Y
fi 4 PR Vo T A 3 —-0.3to Vpp + 0.3 \Y

e BANEEIOMEN 15 mA

P FANRIKBIIOFEN 120 mA
Isink2 L ENIOFEN 200 mA

Isource BANOH HY 15 mA

BR(EZ8 N Ta - —40 to 85 °C
fifi A7 I Tste - -65 to 150 °C

APTCHIP MICROELECTRONICS
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3.2 FEITIEXMH

o IE T AR I TAR SR A BEIE W TAR . AP S JH EAEHERE 5 T A4 Refs 2w 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 =] v 363 -GN 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:
3.3.1 /0¥ O E st

Table 3-3  1/0 ¥4

(Ta=-40to 85°C, Vbp = 1.8V t0 5.5V)

¥

]

M

B®/VE

HAE

BAE

A

ViHo

B s AETTLAESC
Voo = 1.8V to 5.5V

0.8 Vbp

Vobp

LN

ViH1

TTLI# R, (PA0.0, PAO.1, PAO.3,
PAO0.4, PAO.6, PAO.7,
PA0.13~PA0.15, PB0.0, PB0.2)
Vop = 5.0V

2.2

VDD

TTL1#EE: (PA0.0, PAO.1, PAO.3,
PA0.4, PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0, PB0.2)

Vpop = 3.0V

15

VDD

Vin2

TTL2#: 5 (PA0.6, PAO.7,
PA0.13~PA0.15, PB0.0)
Vop = 5.0V

13

VDD

TTL2#::L (PA0.6, PAO.7,
PA0.13~PA0.15, PB0.0)
Vop = 3.0V

11

VDD

ViLo

A, AETTLAE S
Voo = 1.8V to 5.5V

0.2 Vb \

CPANiSEENES

ViL1

TTL1#E:L (PA0.0, PAO.1, PAO.3,
PA0.4, PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0, PB0.2)

Vop = 5.0V

0.9

TTLIEE (PA0.0, PAO.1, PAO.3,
PA0.4, PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0, PB0.2)
Vop = 3.0V

0.5

ViL2

TTL2#:3L (PA0.6, PAO.7,
PA0.13~PA0.15, PB0.0)
Vop = 5.0V

0.5

TTL285 (PA0.6, PAO.7,
PA0.13~PA0.15, PB0.0)
Vop = 3.0V

0.4

B et L

VoH

lon=-15mA, Vop =5V

Vop — 1.0

APTCHIP MICROELECTRONICS
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APT32S003F8PTHE FilF SR
v lot1 = 15mA , Vop = 5V 1 v
oL - -
(i
AR
lo.z = 120mA , Vob = 5V
VoLz (PB0.2, PB0.3, PA0.8, PA0.95% N #if - - 1 \Y;
IRFNHE )
B N IR LR ILiH BT A o 1, Vi = Vop - - 1 uA
A A\ IR HELR I A, Vin=0 - - -1 uA
BREA N ] Reu Vop = 5V, Vin = 0V 25 50 75 kQ
T RE Rep Vopb = 5V, Vin = 5V 25 50 75 kQ

APTCHIP MICROELECTRONICS
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3.3.2 /0¥ O E st

Table 3-4  1/0 MO FiseM:
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

S =) A B/ME | HBME | BOKME | B
LD S PN E IOF N P i 10 MHz
i B KA IOFourt P i 10 MHZ

[] []
APTCHIP MICROELECTRONICS 3-5 [ | "J1
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3.4 AR AR
Table 3-5 HARARE:
(Ta=—-40to 85°C, Vop = 1.8V to 5.5V)
S =] v 363 B/AME | BAE | BKE | 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.
R NEAAE T %W EALT 100ns BHHA N ERES CRELD .
W NS AE S 5 m T 500ns B NERUES (HAD) .
: TNRrsT :
< >
| |
| |
NRESET E: :f
0.3 VDD
|
|

Figure 3-1 nRESET #AKNF
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3.5 _EHEEARE
Table 3-6  _EHE
(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)
S =] v 363 B/AME | BAE | BKE | 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 ERTE
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APT32S003F8PTHHE F /i AR
3.6 AR W A\ Rt
Table 3-7 4P i N ket
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S et %A B/AME | BAE | BKE | B
RPN tiNTH Vop = 5.0V 15 30 45 nS
SN M 7 tinTL Vop = 5.0V 15 30 45 nS

NOTE: 4 b5 5 I 43 9608 15ns & 45 ns.
RSN RIS 5 B LA T 15ns KBRS 5 o
U SRAN S A5 5 96 v T 45ns RN RUE 5 .

1
tnTL 1 tinTH I

I

I

I

I

I I |
External : ¥ Vin !
Interrupt Vi |

I

|

Figure 3-3  #FEFH TN
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3.7 WG E R

RGP EHE=FhRG 4%«
® SN EIRG 2%
® NI EIRG
® NiBEIIRG w

3.7.1 SR LR G 4%

Table 3-8  AMBEIRG 2R ME
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

¥ poa Sh B o | BN |
ViR VizA
Yo7 as iR Femosc - 0.4 - 24 Mhz
DA e it FEL L Rep XIN 3 2 4 10 MQ
Fa e i) 1) Tsta - - 20 ms
C1 o
TD* Xin
AR CEE R D - O 0.4 - 24 MHz
@E% Xout
Cc2
C1 o
TD* Xin
ANEEERIE (R0 - = 32.768 KHz
LE% Xout
C2
HNERRTER— 1 X
AN B - 0.4 - 24 MHz
D_ XOUT

[] []
APTCHIP MICROELECTRONICS 3-9 [ | ",1
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3.7.2 W E RG2S e
Table 3-9 AP EIRGFE
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S 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 A

Table 3-10 W EERIEF 2ok
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S =) A B/ME | 8BIE | 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

APTCHIP MICROELECTRONICS
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3.7.4 WHREIIRG a4t

Table 3-11 W BIIRG 251
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

S 5 %A B/AME | #BUE | 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 YR R R B I TARE S - - 10 Clk
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3.8 T/EHH

(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)

Table 3-12 TAEH%

Ta=-40to 85°C

TBD

TBD

¥ . REHZ mN | BB | BRK | B
S o i BH v 363
$-A R & & & (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
(SYSCON_OPT1:EFL_LPMD=1)
Vob=5.0V, Ta=25°C 10
SYSCLK = 48MHz '
Vob=5.0V, Ta=25°C 0.7
. SYSCLK = 24MHz ' -
TARRIR | 0, CPU I 5 A SLEEP mA
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 | P I b S SR R 5 A Vbp= 1.8V to 5.5V, SLEEP B . . uA
Ta=-40to 85°C
Vob=5.0V, Ta=25°C - 33 TBD
RTC/# Hi32KHz EMOSC DEEP
=3. = 25° - 21
looar | TfF. BRTCHi e | VLT 3OV, TA=25°C | g e " | A
TSR O 1A Vob=1.8Vto 5.5V, with RTC a 80 8D
Ta=-40to 85°C
Vob = 3.0V ~ 5.0V,
RTC#H27KHz ISOSC Taz 25°C DEEP - 12 TBD
lopsz | LAE, BRRTCHMNITA B4 SLEEP uA
TR A O b Vob=1.8Vt0 5.5V, with RTC

NOTE: LAEHEAESE VO i H ) Ehi. FH .

APTCHIP MICROELECTRONICS
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APT32S003F8P T F /it AR
3.9 1R ERE AL I M4
Table 3-13  fRERArrillketE
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)
ZH e M4 w/ME | BBE | BRE | 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 ll 28
Voo F ) 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
APTCHIP MICROELECTRONICS 3-14 I'I’J1.
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3.10 12475/ e as e
Table 3-14 1245/ 3 s asRett
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
ZH 5 s BR/ME | BAEME | BRE | B

K E - - - 12 - Bit
TAEHE Vabc - 1.80 5 5.5 v
RS VREF VRrer <Vapc 2 5 5.5
B N P Y0 L 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
KW LA lpp - - 1 - uA
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 [tyfgi NBHBLAT ADC 1 TAERT 814526 LA B RAE I B ¢ . CADC AN FRFHREF LA, 1ZH 2 I 78 s i) 75
L & TC=10 x (RADC+RAIN) x CADC. H:H RADC A:RFEFRHFH, A 1K; CADC ANFRAEREFRAE, &

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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3.11 AR e 2% B R R

Table 3-15  AWHE 2% B EIRR T
(Ta =—40 to 85°C, Vpp = 1.8V to 5.5V)

S s %M =&/ME HAUE BAE =Ky
KSHEHE FVRL - - 2.048 - \Y;
MZE FVRH - - 4.096 - \Y;

Vob = 5.0V
- - 1% -
Ta=25°C
RS % WL 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 HIEINTVREFS % i 4 i
Table 3-16  HEBINTVREFS % Wi RIS
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
2 s %A B/ME HARUE BKE i:=K iy
INTVREFZ2% Hi [k VINTVREF - - 1.0 -
Ta=25°C - - 1%
INTVREF & Vacc
Ta =—40 to 85°C - - 2% Vv

APTCHIP MICROELECTRONICS
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APT32S003F8PTHE FilF SR
3.13 sttt
Table 3-17 RAMFIE RS2 i et
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ s %M B/ME HAIE BAE i:-R 1A
FHE R EFEE(D VbDDR VAR R AR = 0.8 - Vb \Y

NOTE: 1) fRiE RAM {3 A Z R MRS (RIEIRIET ) 5 B 2 ORAF A A7 s RS I e R AL . AR MERR AR K
T o HIHRIE, AER K.

Table 3-18 FLASHA 77 BREE
(Ta=-40to 85°C, Vop = 1.8V to 5.5V)

S s % w/ME HLRIE BAE L:-X 1A
£V S NN Fwsize - - 4 - Byte
S Feprowmsize - - 256 - Byte

Forowmsize - - 64 - Byte
YRR A (1wWord) Fiprog - 20 - - us
ﬁ }%z Efﬂ% ETJ— I‘Eﬂ Ftpera - 2 - - ms
éfli:)ﬂl‘ﬁl%é HTI I‘Eﬂ Ftmera - 10 - - ms
YR €AY Frwe - 100,000 - - Times
o R FF I (7] Frar - 10 - - Years
it (YRFREIEEERD) Fidd - - - 5 mA
3.14 B HBFY (ESD) #FiE
Table 3-19  FRHBTHFRedE
S i) iR BME | BBE | BAME | B
HBM 4000 - — \V;
i FEL B B VEsD MM 200 - - \Y/
CDM 500 - - \Y/
' [ ]
APTCHIP MICROELECTRONICS 3-17 [ ] "J1
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APT32S003F8P TH3E F it
4.2 TSSOP20
D
 HHHHHHHHHY
Y )(i'\el
_/
N\ L
¥ E
w o :(F
P
_ji kﬁH i H ilikilil
e b
—
/
/ A\
Y ">| s
< |2 :"ézl]=D=D=D=D==D=D=D=D=[r% L
X
Dim. . Dim. '
Min (mm) Max (mm) Min (mm) Max (mm)
Mark Mark
A 1.20 b 019 0.30
Ad 0.05 0.15 e 0.65
A2 0.80 1.05 A-A 0.09 0.20
E 6.25 6.55 81 12°TYP
E1 430 450 g2 12°TYP
D 6.40 6.60
L 1.00
L1 0.45 0.75

Figure 4-1 TSSOP20 (0.635mm)#} 3 R~}

NOTE: “D” AMuEHEE TN, TR OE. SEREFIOAET0.15mm.
“E1L” RSFPAEIERRE R EEAR E R . SRR 2Z 80 ABi20.25mm.
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THER

EER

5.1 =R A HTE
A P T 32 S 0 0 3 F 8 P T
—L» With Touch
PR, P — TSSOP
S — SSOP
M — SOP
U— QFN
D — DFN
v
ROMK/): 6 — 32KB
7/8 — 64KB
Paran A= ¢ H
EH¥E: H— 24pin
F — 20pin
1 E — 16pin
A — 8pin
meums
v
| MCU £ 5144
S/F: flash
Figure 5-1 PR ME
5.2 RAF=MIT RS
Table 5-1 APT32S003F8PT = 51T W& B-15.8H
EY| iR e
003 APT32S003F8PT
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