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i

1.1 APT32S003BF7P6/43

APT32S003BF7P6 & H 92 5 R5 ol B 7 H (19 3 TPk 5F - §44& (T-HEAD Semiconductor) CPU W% I K 1] 32 £
P REAR A B WL, APT32S003BF7P6 5 A ML Al 8 FH A Dok gz il, fids R, JHRE T34, W FRk&
SERN .

C-Sky 32f7CPUN%(0.7DMIPS), 3¢ 3 B J& i afei2: M SWD i it
F 64K T2/ INAE, 7 2KbytesdE N 17

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

TAEHEYEH: 1.8t05.5V

e LAESZR: 24MHz

HIBTHR S . SCRESI AT E ik E BT (NVIC)

38 SR PR I b RN D FE2 ) 25 (SYSCON)

ST 1M B 28 (IWDT)

IX16h7 48 3 T 52 I 2% 1A 8% (EPT), FEANTIMERSZ FF4BKPWMEG H ThRE,  SCHe AN BB X AR X
Ix 16478 A e I 24 H e, SR PWMAT H DiBE (GPT)

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

1x 166K IIFETIMER (LPT)

1 x 16fZRTC

1x 8f/WWDT

HATHERO: 1x12C, 2x UART, 1x SPI

Z K158 1120 ADC, SCHRENHRISMTIVREF A

S FF96bit UIDIhfE

% X FF181GPIO, Fifs GPIO nI L B Ay 41 i

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

4 AR LIRS E I (RN B TR SRR N B K HIU 9 120mA)
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1.2 FERH
1.2.1 A#E5 (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 % (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 AT REH iz (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 REGHERIZH(SYSCON)

o HMBEYE 400KHz F| 24MHz (EMCLK: External Main Clock, #h#8Em4h), S2#00 7 (#1132, 768K B 15

e  MN¥EIR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) PU-optionik# (1% 7% @ ALY,
IMCLK: Internal Main Clock, P&k H)
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i1va

PR A 24MHz (1% Z @ #8754 {, HFCLK: High Frequency Clock, P i i)
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
VANEETE S RTINS LS

A o TR N BB IR SRR A R 1 SR T A
FLASHAISRAMR B4t 145 58, vl G B S sl R E AL

SAJER A (RSTID)

1.2.5 JIr B 1M ER 2 (IWDT: Independent Watchdog Timer)

AL A FTRCE : B 8tp
T ic B B AL R
AN TARALE N ERAH IR T AT g RE 18 A0 kT e ds (27KHzI )

1.2.6 16f7 18557 £ if #3133 % (EPT: Enhance Purpose Timer)

SR EOR R RN B, BRI
FATIMERA 4B AT PWMETH, S RF4A LEEE
SCREEAMATH, ZEXHEH], Brdad, Rt
SCRFE S AR AR A 1 A
S AN EPIX
RYAER, LVDH ik
SCRPRE R A A7 AR DR
SRR LU A R AR 2RI A 8 kv s 5
ANH 7 L8 T i R 22 [ 25 Rk T A
DA CAETERHRAE A, 2 SR LL B 3R
S HFETCBH B3]
PCLK AR 4h

1.2.7 164238 B 2811 %% (GPT: General Purpose Timer)

AR, L GBI, NI I

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 4ESR (CNTA: Counter A)

o LMIGMIITHEES, SCRFEZNEH IR LU IR EE I T H T R
o BRARAE A TSR 5 1 A AT AR A L A A L

o TE—ANEABBIG N, i w5 R T

o EHARIERIACE

o UM T IS 75 4% sl i FR IR A4

1.2.9 Erbit 48 (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 A#%itHAT 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 {KThEEE R 281558 (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

APTCHIP MICROELECTRONICS 1-4 | ] .
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o  THFETCBHEALELE

1.2.12 FO&ET1# (WWDT: Window Watchdog)

o JETPCLKT.fE

o SCHFFEALHTE ik

o FLEITEMHlR R AT HRAE
o ITEERRIHTE LR G RE

1.2.13 BHRP W RS (UART)

o 2/MiHIE

o BRIMUEKEE, SCRIRIGAL(R B, O/LIKER)
o FPhfYI8Xx8NALI K FIFO

o IYRFRI A HOM TR A A

1.2.14 R HBITEE (12C)

o 1/NilIE

o RFEZEHNU2CHLL, SR ENEHE B LAER.

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 FSHYI8X16A YK K FIFO
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1.2.16 12prf ¥ #8¢ (12bit AD Converter)

ZIB16/ M N EIE AR, SH EECRVDD. AMEBE . INTVREFEIHFVR
ADCHii N L F4MHADCIN. GND-. 1/4VDDHI P 5 i FE B 225 YR (INTVREF)

SRR AMS P ST Hik i

AT B SR A LRI (]

SRR S O ORI A 1 B L e e s

KREZ IR, B TIRI6AN ST, R E ORI, FINT, HRREL TR A
S HFFETCBHAFIS)

1.2.17 A¥EESETE (INTVREF: Internal Voltage Reference)

1 N AD C R AE 18 18 A% S N
£ NADCHIVREF#I N (ADCZI TAEFIRERAS T)
ZEHE: 1.0V

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

1ENADCHIVREF4 i
S 2.048V/4.096V

1.2.19 B #EH|E (CRC)

S H#3ET-Byte, Half-word, Word ) 51
LRI CRC 2 WA 45 :
o CRC-CCITT: X6+ X12+ X5+1
o CRC-16: X1+ X5+ X2+1
0 CRC-32: X824 X26 4+ X238 4 X22 4 X16 4 X12 4 X11 4 X10 4+ X8 + X7 + X5+ X4+ X3+ X2+ X + 1
R g {E
i Nt A S dE (CRC IR AT FT LA A M T 3 QR AR
AL AT SO I (LSBAR e MSBIR 26D

1.2.20 B R %% %% (ETCB: Event Trigger Cross Bar)

SCRFRTC B Py N ASEEL ] LI R
B K SCHF8AM i i

FFANIEIE S 764 Sourceli N ik
RN TE S F 64 Targetf ik %
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o BRMEIES SRR A

1.2.21 #@HAI0 (GPIO)

e 20%H: 18 MGPIO

A AT L PTG, BN TR E

o tE AT RS G B AR RE S AR AR R AMO SRR LA
S RS B

IV BRI S bl v T D e

1.2.22 HAMEThFEER

o SLEEP: XMEFM RGN £ FICPUR £f

e DEEP-SLEEP: XMFTH R £ AICPUHR £

o THLEDEEP-SLEEPMAREYR: AMHB W, iWDTH W, LPTHWr. LVDH
1.2.23 F#E A (POR: Power On Reset)

1.2.24 {&HERP (LVD: Low Voltage Detector)

o AMEMHEEAIIRE, TIESASHLEME (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
o NTCEMKHEES W, FE7T/MEIEIEE (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9)
1.2.25 TAEsEETEHE

e 18Vto55V

1.2.26 TAEHRTEHE

o HMBEMIE: 32KHz ~ 24 MHz

o NEBIRAE: IMOSC: 5.556 MHz (max) /HFOSC: 24 MHz (max)
o NHBHHYR: 27KHz

1.2.27 TAEREVEE

e —-40to85°C

1.2.28 $3%

e TSSOP20

APTCHIP MICROELECTRONICS 1-7 | ] .
P71



APT32S003BF7P653E F 737

1.3 HEEAER

v

32bit CPU

Debug
W Control

Aamg

so®LIeU|

Bus

Internal
Control

Flash
Controller

AHB Lite Bus Interface /
_ y/ N Y,

AHB BUS

EIC

CRC AHB2APB Bridge (

/“SYSCON O\

(RY/D] IWDT

IMCLK CTL (4 options)
HFCLK CTL (24MHz)

<> usrToR
N ISCLKCTL (27KHz) |y
<—>C SPI
(2]
C RTC 2 ADC )4—
P pos =]
A <—>C EPT o A
D < D
- GPT
ETCB )
<—>C CNTA
C WWDT ~< LPT )—»
<> BT

“

Figure 1-1 APT32S003B F7P6HERAE B
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o EAMLNIA
o EHMNE
o EHLWUREHA
o EMfNIA

o PadmiigRA
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BHEE

2.2 BhIe X HE

CNTA_BUZ/GPT_CHA/GPT_CHB/LPT_OUT/AINO PB0.01 I:
UARTO_TX/I2C_SDA/BTO_OUT/UART2_RX/SWDIO/GO/AIN1 PA0.00 |:
UARTO_RX/I12C_SCL/BT1_OUT/UART2_TX/SWCLK/GO/AIN2 PA0.01 I:

BTO_OUT/CLO/VREF+/BUF/GO PA0.02 |:
OSC_XI/EPT_CHCX/I12C_SDA/GO/AIN3/VREF- PA0.03 I:
OSC_XO/EPT_CHCY/I2C_SCL/G0 PA0.04 I:

vss []

SWCLK/BTO_OUT/CNTA_BUZ/UARTO_RX/EPT_CHBY/GO/AIN4 PA0.05 I:

voD []

BT1_OUT/SPI_NSS/I2C_SCL/UART2_TX/SWCLK/GO/AIN5 PAO0.06 I:

O

h’ 20
2 19
3 F_SDAT 18
4 F_RST 17
5 APT32S003BF7P6 16
6 20-TSSOP 15
7 14
8 F_SCLK 13
9 12
10 11

PB0.00 GPT_CHB/EPT_CHCX/I2C_SCL/BT1_OUT/AIN15
PAO0.13 EPII/EPT_CHCY/I2C_SDA/BT0_OUT/G1/AIN14

PA0.12 SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/G1/AIN13

PAO0.11 SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZ/BTO_OUT/G1/AIN12

PAO0.10 SPI_MOSI/EPT_CHAX/GPT_CHA/GPT_CHB/LPT_IN/G1/AIN11
PAO0.09 SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/G1/AIN10
PA0.08 EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/G1/AIN9
PB0.03 EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSI/G1/AIN8
PB0.02 12C_SCL/BTO_OUT/EPT_CHBX/EPI3/SPI_SCK/G1/AIN7

PAO0.07 12C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AIN6

Figure 2-1 & X & (20PIN)
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2.3 EHThRE AL
Table 2-1 #iid 1 & I EE I PEAN 73 T o
o UP: Lfuffifie; DN: FHfERE 10: XFg; I dA; O fith; P W G My Z: mikl
Table 2-1 EHIThERS B
Package Pin Name é F % 3
2 1
20TSSOP | AFO AF1 AF2 AF3 AF4 AF5 AF6 | AF7 AF8 EXI
1 PB0.1 |CNTA_BUZ | GPT_CHA | GPT_CHB - LPT_OUT - - AINO EXI1 10 - |z
2 PA0.0 | UARTO_TX | 12C_SDA | BTO_OUT |UART2_RX| SwbIO - | o AINL EXIO 10 - |z
3 PAO.1 |UARTO_RX| 12C_SCL | BT1_OUT |UART2_TX | SwcCLK - |eo AIN2 EXI1 10 -z
4 PA0.2 - BTO_OUT cLo VREF+INTV | - | GO - EXI2 [o} -z
5 PA0.3 | OSC_XI |EPT_CHCX| 12C_SDA - - | co |AIN3IVREF-| EXI3 10 -z
6 PA0.4 | OSC_XO |EPT_CHCY| I12C_scL - - | o - EXI4 10 - |z
7 VSS - - - - - - vss | GND | - | G
8 PAO5 | SWCLK | BTO_OUT [CNTA_BUZ|UARTO_RX | EPT_CHBY| - | GO AIN4 EXI5 |SWCLK| - | Z
9 VDD - - - - - - vDD | PWR | - [ P
10 PA0.6 | BT1_OUT | SPINSS | 12C_SCL |UART2_TX | SwWCLK - | o AIN5 EXI6 10 -
11 PA0.7 | 12C_SDA EPI0  |EPT_CHAX|UART2_RX| SWDIO - |oo AING EXI7 10 -
12 PB°)~2(HS I2c_ScL | BTo_OUT |EPT cHBX| EPI3 SPI_SCK - e AIN7 EXI2 o | -1z
13 PB°)~3(HS EPT_CHCX | EPT_CHAY | EPT_CHD EPI2 spLMosl | - |61 AIN8 EXI3 o | -1z
14 PAO)-B(HS EPT_CHD |EPT_CHBY | BT1_OUT cLO SPI_MISO - G1 AINO EXI8 10 -z
15 PAO)-Q(HS SPI_SCK | GPT_CHA CLO EPT_CHCY| LPT_OUT - G1 AIN10 EXI9 10 -z
16 PA0.10 | SPI_MOSI | EPT_CHAX | GPT_CHA | GPT_CHB | LPT_IN - e AN EXI10 | 10 -z
17 PA0.11 | SPI_MISO | EPT_CHBX | GPT_CHB | CNTA_BUZ | BTO_OUT - le1| anNi2 EXI11 | 10 -z
18 PA0.12 | SWDIO |EPT_CHAY | BT1_OUT |UARTO_TX - |e1| aNi3 EXI12 |swpio| - | z
19 PA0.13 EPIL  |EPT_CHCY| 12C_SDA - BTO_OUT - |e1| ANa EXI13 | 10 - |z
20 PB0.0 | GPT_CHB |EPT_CHCX | 12C_scL - BT1_OUT - - AIN15 EXIO 10 - |z
EE:
1) IMBEATHEEMPAC.AEIE R, W LA#FUser OptionZhREiL B &
2) F_SCLK, F_SDAT, F_RSTBASMBINfERER LREAES
3) GO IR AL E IO EE,  FR T LU FHEXITh RE K firh & o Wt
4) M =2 ikSWDHEEH, SWDE T LME R be i HLIEAT SRS, BRAEE Y PAO.S Al PA0.12, iyl bhi. TR
i, 1E 21 SWDINAF IS MO E AFTIEE, & DK Z R RIE B B vE S IR
5) TTL Mode—#l, -HRATHE, SERZEMR THFTTLLIAE Y, BERIEFTTLAMTTL2HIA LT, AE J7iES%5GPIOH
+
6) ARA(HS)ASIMIOJy K LK) I (High Sink Current 10), X Hr120mARIE R, BT %ESEGPIOE T
7) AF7 GO/GLAIOE & L Ihfg, v LLH tE IOMAFIIRE, FAKELE 777:25%SYSCONFE T HIOH & X

APT MICROELECTRONICS
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BHEE

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 ThERE B
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
EPIO(I) PA0.7
EPI1(I) PA0.13
EPI2(I) PB0.3
EPI3() PB0.2
GPT_CHA(O) PB0.1/PA0.9/PA0.10
ePT 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(l) 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
SPI SPI_MOSI(B) PB0.3/PA0.10
SPI_MISO(B) PA0.8/PA0.11/PA0.15

APT MICROELECTRONICS

APT




APT32S003BF7P6¥iBF At BEHERE

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

HE:
1) X THEIhRE, WREZNE AR E A AN TIRE, A4 T R A S R R 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 -

LECTRONICS 2-5 1 .
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2.5 EHThaEULHH
REVERGR T LA TSI Thag
o HIUEEM

o  RGIIRLEM

o MEELHLINALE M

o UHREBOEM

o INTFEET T AEH

R

1) D: %7 A 1
2) JO: Jal; It %N, O: it

3) P: HUJE; G i
4)Z: =
2.5.1 HIFEER
Table 2-3 BIEE VL
e 5 A2 R /0 & I B D/A
VDD - | SHHE
EM/A
VSS - | SR
2.5.2 RGTHEEER
Table 2-4 REGTheEeE ML
R B 110 5 B BH D/A
RSTB || B E AN, 4PAO0.2iL BERESETBI, A b4y sifH. D
4 XIN | AN IR A
o XOUT O | 43 SR H A
CLO O | W8 & Gak i D

- ' [ ]
APT MICROELECTRONICS 2-6 1 ,’31



APT32S003BF7P63iEF At HHREE
2.5.3 TE BT RE
Table 2-5 @RI E I
e 2 22 AR /0 &L D/A
PAO.X /O | i#@HIO A D
GPIO PB0.x /O | @10 B D
EPT_CHAX | O | EPTHEEBAKIXHH D
EPT_CHAY O | EPTHIEIEAKIY Kt D
EPT_CHBX O | EPTHYIMEIEBHIXH D
EPT_CHBY O | EPTHIEIEBHIY it D
=Pt EPT_CHCX | O | EPTHEECHIXHh D
EPT_CHCY | O | EPTHIEECHI Y D
EPT_CHD O | EPTHyMEDHIH: D
EPIx | | EPTHIE 2B R S S D
GPT_CHA O | GPTHEIEA%H D
GPT GPT_CHB O | GPTyili&BY D
BT BTx_OUT o | BT#ih D
CNTA CNTA BUZ | O | iF¥ussARIE IR D
LPT_OUT O | LPTHI¥: R4 D
LT LPT_IN || LPTH4MEE4 A D
12C_SCL || 12CH AT b D
12¢ I2C_SDA | /O | 12cH: /7 %cdi D
UARTX_RX || UART s 17 84210k D
UART UARTX_TX O | UARTH 47 %4 J ik D
SPI_NSS IO | SPIikfsE D
SPI_SCK /O | SPIFEIER £fZ 5 D
SPI SPI_MOS| O | SPIXHh i D
SPI_MISO || SPIHHRE N 1 D
AINX || ADCHESf N i & A
ADC VREF+- | | | ADCHHZ% MmN 5 A

APT MICROELECTRONICS
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2.5.4 WREOEH
Table 2-6 JAREOEHHH
R HFHAR /0 =1 D/A
SWCLK O = ol o 0 ok 2 D
SWb SWDIO /O | BRATHUIRER N, P b D
255 NFREFTAEN
Table 2-7 WFRFTEE MU
R =1 B i 110 & B B D/A
F_SCL L | AT A D
F_SDA /O | H AT HHE D
FLASH F_RSTB || Zhr D
VDD HJR (LI AEVDDAIVSS 2 842 N 0. LuF 1) 2 # HL %%) A
VSS G | A
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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

S i A i L:¥ v
TAEHE Vbp - -0.3t06.5 \Y
TN ERES Vin - —-0.3t0 Vop + 0.3 \Y
it FEL Vo T 3 1 -0.3to Vop + 0.3 \Y
e BANIFIEIOREN 15 mA
P — AN RIKBTIOREN 120 mA
Isink2 L ERIOFEN 200 mA
Isource BANOH HY 15 mA
ARSI Ta - —40to0 85 °C
fifi AR Tste - —65to 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

S s %A fe =Ky
TAEHE Vob - 1.8t05.5 \Y;
TAERBE IR Ta - —-40 to 85 °C
' [ ]
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3.3 1/0 ¥mO%ei:
3.3.1 /0¥ O E st

Table 3-3  1/0 ¥ 044

(Ta=—-40 to 85°C, Vop = 1.8V t0 5.5V)

¥

e

A

B®/VE

HAE

BAE

Bpr

ViHo

PR e, AETTLEL
Voo = 1.8V to 5.5V

0.8 Vbp

Vobp

PN RN

ViH1

TTL1E L (PA0.0, PAO.1, PAO.3,
PA0.4, PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0, PB0.2)

Vop = 5.0V

2.2

VDD

TTL1#::L (PA0.0, PAO.1, PAO.3,
PAO0.4, PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0, PB0.2)
Vob = 3.0V

15

VDD

V12

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

1.3

VDD

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

1.1

VDD

Vio

B, AFTTLRS
Voo = 1.8V t0 5.5V

0.2 Vop

LD iEENES

Vit

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

Vob = 5.0V

0.9

TTL1#::X (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

Vi

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

0.5

TTL2#:3¢ (PA0.6, PAO.7,
PA0.13~PA0.15, PB0.0)
Vop = 3.0V

0.4

APTCHIP MICROELECTRONICS
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L Vo lon = -15mA, Vop = 5V Vop — 1.0 - - Y
v loL1 = 15mA , Vop = 5V 1 v
oL - -
CAT A o 1)
i A R m
lorz = 120mA , Vop = 5V
Vorz | (PB0.2, PB0.3, PA0.8, PA0.9%% T #ii - - 1 Y
IRFHARE )
SN LR ILiH Frf i, Vin = Vop — - 1 uA
RS NI HL R I FrfuiH, Vin=0 - - -1 uA
hiHH Reu Voo = 5V, Vin = OV 25 50 75 kQ
e AN E Rep Voo = 5V, Vin = 5V 25 50 75 kQ

[] []
APTCHIP MICROELECTRONICS 3-4 [ | "J1
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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/AME | BEUE | RoRfM | BAL
LN S PN P IOFIN BT A i 10 MHz
A B IOFout BT A i 10 MHZ

] []
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3.4 AR AR
Table 3-5 HIAENAKH
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S s v 363 B/ME | BAUE | BAME | BAL
/MG K B TNRST - 100 300 500 nS
NRESET R¥i H & Vhyst TR 1 \Y
NOTE: #iANENAE T HIER % %6 &~ 100ns £ 500 ns.
R NE S5 %EMT 100ns HHIAR LRSS CRESD
MR ANE NS5 %E T 500ns HHIANAERSS (A .

: TNRrsT :

< >

| |

| |

NRESET E: :f
0.3VDD
| |
| |
Figure 3-1 nRESET #ANF
' [ ]
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APT32S003BF7P6%3EFiit HAS R
3.5 LHEERRE
Table 3-6  _EEHELIFME:
(Ta=-40 to 85°C, Vbp = 1.8V to 5.5V)
S Ziines %A BAME | SEUE | Bocfl | B
b YR AR R SRvbp - 0.1 - - VimS
\Y;
A
Status | POR Reset \jniﬁgﬁg?o 0 Working POR Reset >< Iniﬁﬁg?o L Working
VDD —\ S
Min VDD
t
Figure 3-2 EHEMEHEREE
' [ ]
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Table 3-7 4P i N ket
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S ) %A B/ME | BAUE | BAME | BAL
SR PN tiNTH Vop = 5.0V 15 30 45 nS
RPN M 7 tinTL Vop = 5.0V 15 30 45 nS
NOTE: 4 rh (5 5 ik 23 % % 4 15ns Z 45 ns.
TR AN R E S 5 LT 15ns BN TERIES .
TR AN R E S T ST 45ns BN ERIES .
: tinTL : : tinTH :
| [ |
| [ |
External : % Vi !
Interrupt Vi |
| [ |
| [ |
Figure 3-3  #FEFH BTN
' [ ]
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3.7 G R
RGP aRE =R 2%
® SN EIRY B
o NI EIRYEE
o ISEIIRY 8%
3.7.1 MR EIRG 2
Table 3-8  AMEEIRG 2345
(Ta =—-40 to 85°C, Voo = 1.8V to 5.5V)
¥ o oy 20 g | BN | ap
1 VizA
PR35 2 AR Femosc 0.4 24 Mhz
PR #0 Ss2 fi FEL T Rrp XIN 30 2 4 10 MQ
Fa eI [a] Tsta - - 20 ms
C1
TD* Xin
A RTR (B RD - = 0.4 - 24 MHz
LD* Xout
C2
C1
TD* Xin
AN SRR (IR ) - = 32.768 KHz
LD* Xourt
C2
HNERRTER— T — X
AR - 0.4 - 24 MHz
[ Xour
' [ ]
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3.7.2 W E RG2S e
Table 3-9 AP EIRGFE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ 5 A B/ME | BRE | BoRE | BA
Wi 5.556 MHz
Fi=2 4.194 MHz
PRy e Fimosc
i3 2.097
14 131.072 KHz
gl Too 40 60 %
) Ta = 25°C +1 %
R = 15 Tacc
Ta = —40 to 85°C +3 %
s st (1] TsTa FLYR R R B I AR E S - - 10 Clk
' [ ]
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3.7.3 W R IR G A

Table 3-10 W EERIEF 2ok
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

e 24 s ¥ BAME | EUE | Bkl | B4
PR A Fimosc Rz - 24 - Mhz
L Top - 40 - 60 %
Ta=25°C - - +1 %
T J A P Tacc
Ta=-40to 85°C - - +3 %
Y inglel Tsta YR FL IR B I AR S - - 10 Clk

] []
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3.7.4 WIRBIIRG Rt
Table 3-11  WHEIHRG KR
(Ta=-40to 85°C, Vop = 1.8V to 5.5V)
e 2 5 %M B/ME | BBIG | BoKME | BA
IR 5 2 AR Fisosc 27 KHz
ekal=a Top 40 60 %
Ta=25°C +1 %
yiia Tacc
Ta=-40to 85°C +5 %
Fa e I [a] TsTa YR R TR Bl B A AR A 5 - - 10 Clk
' [ ]
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3.8 T/EHH

(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)

Table 3-12 TAEH%

/¥ . RE4L | B | BB | BRK | B
¥ o Vi BH %A
2 o oo | m | o
Vobb=5.0V, Ta=25°C s
SYSCLK = 24MHz '
Vob=5.0V, Ta=25°C 0.8
SYSCLK = 5.556MHz '
loo1 % TR Vop=5.0V, Ta=25°C RUN ~ loas| _ |mA
SYSCLK = 131KHz '
Vob=5.0V, Ta=25°C
SYSCLK = 131KHz 3 0.25 B
Enable Low Power Mode
(SYSCON_OPTI1:EFL_LPMD=1)
Vob=5.0V, Ta=25°C 07
SYSCLK = 24MHz '
Vbb=5.0V, Ta=25°C
Ipp2 CPU i °P 5 SLEEP - 0.18 - mA
TAEHR SYSCLK =5.556MHz
Vob=5.0V, Ta=25°C
- 0.10 -
SYSCLK = 131KHz
L Vob=5.0V, Ta=25°C - 10 TBD
lops0 BT B AR e oG DEEP UA
DD N =
| Vbob = 1.8V to 5.5V y SLEEP _ 8D 8D
Ta=-40to 85°C
RTC/# Fi32KHz Vob=5.0V, Ta=25°C DEEP - 33 TBD
| EMOSCTI.{E, BRRTC#Hk Vob = 3.0V, Ta=25°C SLEEP - 21 Ll
DD31 FTNTRTTN N .
Eﬁﬁ et B AR AR B S Vob= 1.8V (0 5.5V :QVITT: ] - -
i Ta=—40 to 85°C
Vob = 3.0V ~ 5.0V,
RTC/# H27KHz 1ISOSC Ta= DEOC S‘ﬁi‘; - 12 | Teo
lopsz | LAE, FRRTCAMITA B with uA
i B R % ) Voo=1.8V10 5.5V, RTC ~ | o | o
Ta=-40to 85°C
NOTE: LTAEHMAEIE 11O 5 Edr. R .
' [ ]
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Table 3-13  fRERArrillketE
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)
SH s M BME | RBME | KM | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 25 2.6
(A =R DA VEN Vihit - 2.7 2.8 2.9
(Voo TREHT) -~ 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 25
- 2.6 2.7 2.8
A M 00 FL
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
IR L AVivp - - 200 - mv
TAEHR lcc - - 9 - uA
KW LA lpp - - 0.1 - UA
APTCHIP MICROELECTRONICS 3-14 "'”1.
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3.10 12475/ e as e
Table 3-14 1245/ 3 s asRett
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)
SH Ziins s BAME | REME | BoKE | BA

Hii - — - 12 - Bit
TAEHE Vanc - 1.8@ 5 5.5
REHEZH L VRer VRrer <Vapc 2 5 5.5
TP ERE SR e Vain - 0 - VRer
MR AR Fs - - - 1 MHz
o AR gt DNL - - +2.0
MRS INL Fs= 0.5MHz - - +4.0 Lok

TOPOFF Vapc =5V -~ - +10.0
s i 2

BOTOFF - - +10.0
TAEHLIR lop - - 1 - mA
SR LR lpp - - 1 - A
ADCH #4514 Fapc - 24 MHz
ADCH#: 4 Ji 4] Teonv Tsample = 8 24 Tanc

Fapc = 1MHz
Lt IETPNEEAN Ra Vaoc = 5V 150 K
Tsample = 8

NOTE: LA EHE AN HPAEEE R, dEa e K.
(1) RETIER, ADCI#EEZFIRE]. 1.8V TIER, ADC I #h#iiZ M /N T 500KHz.

(2) ADC i NFHBLAT ADC [ TAE B B3R 28 DL SRS A WIECT OC . CADC AP ERAR IR FF B AS, 1% FRAS I 70 FELS ) 75
L /& TC=10 x (RADC+RAIN) x CADC. HH RADC J:RFEFRHIH, & AME 1K; CADC NN RALRFFEA, &

KAH 5pF.

RAIN

AINX

RADC

AMAMAN

3
I

lcpa ra

VVVVVY

ILeakage=1 uA

1

12bit
ADC
CORE

ADC

—‘EADC
<~

Figure 3-4 ADCHKEEEEE
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3.11 AR e 2% B R R

Table 3-15 AW E ES% B EIRREH
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

3 s %M =&/ME HAME BAE 2K 2
KESEHE FVRL - - 2.048 - \Y;
mZH Ik FVRH - - 4.096 - \Y;

Vop = 5.0V
- - 1% -
Ta=25°C
KSR S Vaccl
Vop > 2.7V
- - 204 -
Ta=-40to 85°C
Vop =5V
- - 1% -
L Ta=25°C
m5 2% W RS Vacch
Vop =5V
- - 204 -
Ta=-40to 85°C

3.12 HIEINTVREFS % i 4 i

Table 3-16  HEBINTVREFS % H E YRR
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

S e %A B/ME HARUE BAE i:=K iy
INTVREFZ% Hi & VINTVREF - - 1.0 - \Y;
Ta=25°C - - 1% \Y
INTVREFF & Vacc
Ta=-40to 85°C - - 2% \V

] []
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3.13 sttt
Table 3-17 RAMFIE RS2 i et
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ s A B/IME HRE BAME | B
¥ R R VbDDR VR ARCARE =X 0.8 - Vbb \Y

NOTE: 1) fRiE RAM {3 A Z R M RAR I (RIEIRIET ) B 2 IRaF A A7 s RS I e R A . GARMERRG AR
T o HIHRIE, AER K.

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

e 21 5 &M B®/ME ARG BAE Bafr
£V NN Fwsize - - 4 - Byte
ST Fpromsize - - 256 - Byte

Forowmsize - - 64 - Byte
éﬁ?ﬂjiﬂﬂ‘ I‘ET,I (1Word) Ftprog - 20 - - us
ﬁ jf%g IZ,%’ EH‘ ]ETJ Ftpera - 2 - - ms
éﬁﬁ}?gﬁ HTJL ]‘ETJ Fimera - 10 — - ms
eV ERV €AY Frwe - 100,000 - - Times
o R I (] Far - 10 - - Years
Sp Ll W i
SHFE (T aRpi: - ] _ ] e | o
IP)
3.14 B HPP (ESD) Rtk
Table 3-19  EFrLBIHHReE
S 5 g %idl BAME | REME | BAE | BA
HBM 4000 — — \Vj
i FEL B 9 VEsD MM 200 - - \Y/
CDM 500 - - \Y/
' [ ]
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4.1 APT32S003BF7P63 7 b} 3k Ry

TSSOP20
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ESEIAN

4.2 TSSOP20

T RARARARAAN

|«

_DetﬁH REELE
iy

A2

] J x\“\el
_}(J\ \LA/Lez'

=1
Marfim‘ Min (mm) | Max (mm) Marfi’“‘ Min (mm) | Max (mm)

A 120 b 0.19 0.30

A1 0.05 0.15 e 0.65

A2 0.80 1.05 AA 0.09 0.20

E 6.25 6.55 81 12°TYP

E1 430 450 82 12°TYP

D 6.40 6.60

1.00
L1 0.45 075

Figure 4-1 TSSOP20 (0.635mm)3f3 R~

NOTE: “D” ANaFHEETH., iRkt T, SEMiRESDARET0.15mm.
“E1” RSP AEFEBRR G BEARE SR, SHARESDAEIT0.25mm,
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THER

EER

5.1 7= i fr 4 Ve

A P T 32 S

3B F 7 P 6
—L, -40°C to 85T
P, P — TSSOP
S — SSOP
M — SOP
U— QFN
D — DFN
v
ROMK/N: 6 — 32KB
7/8 — 64KB
sy N =} ¢ H
EHEE: H— 24pin
F — 20pin
E — 16pin
A — 8pin
v
MCU & %144
S/F: flash

Figure 5-1 PR ME

5.2 RAFZ AT IHES
Table 5-1 APT32S003BF7P67= 51T % -S54 EH
£ R E%a0
003B APT32S003BF7P6
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