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B

1.1 APT32S0034+4H

APT32S003 7 H % I Rl B 74 H A 2512k 8 §4& (T-HEAD Semiconductor) CPU W% & ) 32 A7 i i
IREAS B L. APT32S003 5 5 LT i) (9 5 FH O Tl #sdhi), 9 2 v 7k, ) 57 B S5 R H
e C-Sky 32fiiCPUN#%(0.7DMIPS), 37 FF #JE 3fei: F1SWD IR

o JT#64K(32Kbytes k)R 7 INFE, M7 2KbytesHE [N £7

o W &4Kbytes SRAM, 1] THitk, HdRfrfd, (RAGLEME

o TfERAEE: -40to85°C

o T/EHJEVIME: 1.8t05.5V

o I LAESIZ: 48MHz

o hlbETIAE: SCFEBIASEE M HRE R W (NVIC)

o ISR BRI D) FEAE H 25 (SYSCON)

o JUSIE[HER FR(IWDT)

o IX1GAHE TR E I 24T B (EPT), HATIMERSZIFAMPWMER L ThAE, T4 IAME AL X R
o Ix 16A0EM I AT EEY, SRR PWMEH Thae (GPT)

o Ix 16fLTH#H(COUNTERA), SCHFH 3hH AR HE AL s 030 vH B D e (BB K A2 4%)
o Ix 16M7FEAIFFTIMER (Basic Timer)

o IX 16(/MKINFETIMER (LPT)

e 1x 8fyWWDT

o HTIE{EH0: 1x12C, 2x UART, 1/0 x SPI

o ZIK16¥MI12fIADC, SCFFHFISMBVREFHIA

e Y #F96hit UIDIhfE

o IRZLFFI8ANGPIO, JIrH GPIOW T B A

o UF=MI{EMX: RUN, SLEEP, FIDEEP-SLEEP#{

o 4 AN KHLIRBRENE B (REANE I SCREREN SR HL N 120mA)
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1.2 FERE
1.2.1 XS (CPU)

e 32-bit RISC CPU#, R4 KE16fL

o 1632fiE FH A A4

o ERII2HHATIRKE

o FRJHAB20 X320z (U RE T e A1 (45 R A SCREB241)
e SWD (Serial Wire Debug) x4 [

1.2.2 4 (Memory)

o Xik64K/32KbytesHI I FRFEIFINAE, CREISPLRA, (RH XM K/NeT A E, SCRFIEFCRCAZES
o 2KbytesHIMALE AT, HE NAF A LR P iz 4T
e User Optionfit &
A AL R R B
B RRES I E
AR 22 A e B
o LHARSEN, LFFPEMEM RS (FRETHREE
o Zjk4KbytesHI N ESRAM, {4 CRCRL:
o /hiti(little-endian) /74 7 2

1.2.3 AJHRE Wiz 2E (NVIC)

o BIRI2ANPWIIE, STRFAPIT R R FE A

o 2N HIGMREIRSELL, RS WCEA AL IR S 2

o BRI ML A E L 2R R P

o BRASTRIMTIR AR A ] RE A R

o CHFMEBFIIAE

o UFFBHMFRAL

o &fFTPIW RS

o UM E MR H AR (E RE/AE L CnTC B MR S A D

1.2.4 RGHEH|#(SYSCON)

o HMNHFIR400KHZ F] 24MHz (EMCLK: External Main Clock, #M#FRf4d), ScRepha7#)32.768K AL & 17

o WEBEHR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) P-4 optionik$% (1%f %@ (Y,
IMCLK: Internal Main Clock, P45 31 41)

APTCHIP MICROELECTRONICS 1-2 l'l',1.CHlp
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P EB R IR Y A 24MHZz/48MHz (1%l % @ # #{f, HFCLK: High Frequency Clock, P4 &6 i &)
IR 27KHz (5% 2@ #%4{H, ISCLK: Internal Sub Clock, P4 &4 #h)
P RTAIR 35 48 240 S REER

XFHEIh#ER A (SLEEP/DEEP-SLEEP)

RIIFERL LT S RE AT g2 ) ThREAR AL

] AR I IS 3 AT

A IR SR A I (O R AR R KT, SCRE E B DI P 3 %D

VAR S ST G

M P TN T B R SRR IR R 1 SR D T
FLASHHMSRAMIZ S R E 3L, W & BB Rt AL

SALER AN B (RSTID)

1.2.5 B EI TR ER 2 (IWDT: Independent Watchdog Timer)

o RfIMAIFACE . BRE8HD
o WIPCE R ALHTIRE T
o AL TARAE ARG AR R AR g AE L8 AL R RS (27KHzZIN B

1.2.6 16AL5m 7Y e i 85/ 888 (EPT: Enhance Purpose Timer)
o AIHHOS: ERNG. HUE. B
o HATIMERAAFEMLPWMAIH, SRR HLEHA
o SCEFEAMmL, FEXIEH), Brdhvdl, RS
o CRRESUa T BB AR E A
A% NEPIX
RYiAER, LVDH Wik
o SURFRRIRTFAEAS R
o SCHRRU R AR A AR ik b - Hoa =
o ANEUT HURGER AT A R 22 b [R5 AEOY B
o FULTARFERIMN, 2 R LEBUE IR
o FFETCBHIFEH)
o PCLKILfEH4h

1.2.7 16A0E FH e 28/7H 88 (GPT: General Purpose Timer)

o AMTHHOEI: NG JHUE. 3

APTCHIP MICROELECTRONICS 1-3 l'l',1.CHlp
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o HANTIMERSCHREFANHIBIE, A5V 1E i) i B A PWMIB i 4
o SCHHMIREIN, HmEZANMEIRME

o WFFETCBHMELS)

o PCLKT. R

1.2.8 MR L 4ESR (CNTA: Counter A)

o IMIGMIMITHEREE, SCRFE ZhEET)RE LS IR B IR T g
o PIRE A VS R K R R AR i A A L A

o TEANEWIBILP, i m K P k5 T

o AR MERCE

o WA T IREN 7 A B T R IR A 4

1.2.9 ZEatr 48 (BT: Basic Timer)

o MGG TIEES, XFFHZEH TG
o —AMHEBUAFAE, CREPWMBILHH

o SCRFHLRM AR

o CFRLLBMAMatchr i . I ORI H v
o CHFETCBEH{FIE)

o PCLKI.{ER &

1.2.10 WETHET#¢ (CORET: Core Timer)

o 1240 BT RS, SIS E AT RE

o IHEUEBHERIE (CPUR B ELE RGN BI85 45D
o SCRRJAIYI b TR L b

1.2.11 1RThEEE R 28453 (LPT: Low Power Timer)

o 1GMIMEBIIHEAE, LFFAZEIBIIRE

o —MIGALLEE A AT, SCRFPWME H

o BMITHMULSE, WILEFL. 2. 4. 8. 16. 32, 64. 1287340

o WRFZRHI AN ISCLK. IMCLK. EMCLK. PCLK=# #M#8CLK
o X FFTogglesi# PW M H L fe

o SCRFHLRf A

o SCREFHT W FIMAT CH K

APTCHIP MICROELECTRONICS 1-4 l'l"1.CHlp
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Bk

YHEFETCBIH RS

1.2.12 FO&ETH (WWDT: Window Watchdog)

FFPCLKTAE
SCREELL TR

A S A R AR A
VHHR IR B B 101 PR A 2

1.2.13 BHAR PR K S (UART)

2/ TE
BB E, TR AL (A BT, O/1KLS)
R ¥I8x8 L K FIFO

1.2.14 BB HTREL (12C)

1N IEiE

SCRFZ ENU2CH LR, SR ENLECE ML AERR

FrAERE U 100Kbit/s, i xUR] 1A 400Kbit/s, & &5 ik 1Mbit/s

HEZ R AT ST B L i AL ) U A Y
778 1047 T4k

] 4 P SDALR R ]

3 2k 1K 2 Th Rk
FUB8X8 AL K FIFO

1.2.15 FB A EEEEO (SPD

1/0/™ i

g B R : 451647
SCRFENLR AL

I T35 ] e R
SRR ISR I
FMFI8X16 ALK FIFO

APTCHIP MICROELECTRONICS 1-5
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1.2.16 12fr #4488 (12bit AD Converter)

o  ZIBIGMHHUNBIEMIERE, SHHEL VDD, SMEER. INTVREFEEFVR

o ADCHIASZFF4MEBADCIN. GND. 1/4VDDAIPY & ik & 1 [k 2 % J INTVREF)

o SCHFIRIMSPSH Hik i

o I E RAELRAFS 7]

o SURRELLEEHRLUREE M B B LU gk

o NRFEIFHFHMA, EErA16MNET A, ARG E R, BRINY, B RaRA g
o  HRFETCBH MBS

1.2.17 ¥ B ES%PE (INTVREF: Internal Voltage Reference)
o {ENADCHIRALEIE R HERIN

e {ENADCHIVREFfiIN (ADCLZN TAEFEAGHRAE )

o ZFEHIE: 1.0V

1.2.18 AEE EHEEWE (FVR: Fixed Voltage Reference)

o {EJNADCHIVREF#HI A
o ZEHJE: 2.048V/4.096V

1.2.19 REHEH|E (CRC)

o WK TByte, Half-word, Word ) 5 #:4F
o HEFEMCRCE WA ALE:
0 CRC-CCITT: X+ X2+ X5+1
0 CRC-16: X6+ X15+X2+1
0 CRC-32: X324 X26 + X2 + X22 + X6 + X12 + X11 + X0+ X8+ X7+ X5+ X4+ X3+ X2+ X + 1
o HZAEMTHE
o I ANEE A H HHE (CRCAR A AT LA e i 4 7 04
o IRARRIZAL LI E (LSBIL el EHEMSBAL )

1.2.20 Bl & % FEEH| 2% (ETCB: Event Trigger Cross Bar)

o SCRFRIMCE M A AR ] LI A

R SR8 A i iE

o HRANIEIE S FF644>Sourcedit N ik
T/NiE 18 S RE64 Targetd ik £

APTCHIP MICROELECTRONICS 1-6 l'l"1.CHlp
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o BRMETE TR K

1.2.21 #AIO (GPIO)

e 20%JH: 18 MGPIO

eSS AT IR PTG, BN E

ot AT AR ST P B AR BE A AR AR LR AMNMO S KRN
SR RS B

JITA T AR SO A rh T D

1.2.22 BI/METh#EIER

o SLEEP: SCHIEFEM RGN 2 FICPUIN £

o DEEP-SLEEP: XM RS e AICPUI

o HCEDEEP-SLEEPM:IEYE: AN, iIWDTH W, LPTHBr. LVDH
1.2.23 LB EAr (POR: Power On Reset)

1.2.24 {KEERA (LVD: Low Voltage Detector)

o WPCEKHEEAIIRE, AL HIE(E (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).

o AIPCEARHP M, WIS MG RS (2.1V/2.4V/2.7VI3.0V/3.3/3.6/3.9/LVDIN)
1.2.25 TAEHEVEH

e 18Vto5.5V

1.2.26 TAERREHE

o HMBEIR: 32KHZ ~ 24 MHz

o  WEBIRAE: IMOSC: 5.556 MHz (max) /HFOSC: 48 MHz (max)
o WHBHIHR: 27KHz

1.2.27 TAEREWEHE

e —40to 85°C

1.2.28 #%%

e TSSOP20

APTCHIP MICROELECTRONICS 1-7 l'l"1.CHlp
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1.3 HEHHE R

v

32bit CPU

Bus
k AHB Lite Bus Interface /
-

pusey Debug
C_3 Control

90elIalu|

Internal
Flash
Controller

AHB BUS

CRC AHB2APB Bridge

L]

C

o ( - /“SYSCON N\
LVD IWDT
- UARTO - 2
N |SCLKCTL (27KH2) |y
<—>< SPI
(2}
2 ADC )4—
P n P
A 4—»( EPT o A
D & D
<—{ GPT
ETCB )
4—»( CNTA
( WWDT ﬁ( LPT )—»
<> BT
“
Figure 1-1 APT32S003 iR HE &l
' ]
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B ACE

N

18R
A A R APT3280037 i K B I T 5 8.

f

W

S 1A
B AR
o EHIWUREH
o EMfNIR

o PadriigRAl
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TR

2.2 BhIe X HE

CNTA_BUZ/GPT_CHA/GPT_CHB/LPT_OUT/AINO PB0.01 I: 1 20 PB0.00 GPT_CHB/EPT_CHCX/I2C_SCL/BT1_OUT/AIN15
UARTO_TX/I2C_SDA/BTO_OUT/UART2_TX/SWDIO/GO/AIN1 PA0.00 I: 2 19 PAO0.13 EPI1/EPT_CHCY/I2C_SDA/BT0_OUT/G1/AIN14
UARTO_RX/12C_SCL/BT1_OUT/UART2_RX/SWCLK/GO/AIN2 PA0.01 I: 3 F_SDAT 18 PA0.12 SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/G1/AIN13

BTO_OUT/CLO/VREF+/BUF/G0 PA0.02 I: 4 F_RST 17 PAO0.11 SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZ/BT0_OUT/G1/AIN12
OSC_XI/EPT_CHCX/12C_SDA/GO/AIN3/VREF- PA0.03 I: 5 APT32S003 16 PAO0.10 SPI_MOSI/EPT_CHAX/GPT_CHA/GPT_CHB/LPT_IN/G1/AIN11
20-TSSOP
0SC_XO/EPT_CHCY/I2C_SCLILVDIN/GO PA0.04 | 6 15 PA0.09 SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/G1/AIN10
VSS I: 7 14 PA0.08 EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/G1/AIN9
SWCLK/BTO_OUT/CNTA_BUZ/UARTO_RX/EPT_CHBY/GO/AIN4 PA0.05 I: 8 F_SCLK 13 PB0.03 EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSI/G1/AIN8
VDD I: 9 12 PB0.02 12C_SCL/BTO_OUT/EPT_CHBX/EPI3/SPI_SCK/G1/AIN7
BT1_OUT/SPI_NSS/I2C_SCL/UART2_TX/SWCLK/GO/AIN5 PA0.06 I: 10 1 PA0.07 I12C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AING
Figure 2-1 & Jixe L & (20PIN)

APT MICROELECTRONICS
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b
2.3 BHIThRES B
Table 2-1 #iid 1 & RITIEE I VEAN 73 T o
e UP: LHiffifg; DN: FHAERE; 10: XAl I %A, O: fidi; P Ll G My Z: &
Table 2-1 BB
= o= 9
Package Pin Name 3 F8%3
9] Sl &
o
20TSSOP AFO AF1 AF2 AF3 AF4 AF5 AF6 | AF7 AF8 EXI
1 PBO.1 CNTA_BUZ | GPT_CHA | GPT_CHB - LPT_OUT - - AINO EXI1 10 z
2 PA0.0 | UARTO_TX | I2C_SDA BTO_OUT | UART2_TX SWDIO - GO AIN1 EXIO 10 z
3 PAO.1 UARTO_RX | 12C_SCL BT1_OUT | UART2_RX SWCLK - GO AIN2 EXI1 10 z
4 PA0.2 - - BTO_OUT CLO VREF+/INTV - GO - EXI2 10 z
5 PAO0.3 OSC_XI EPT_CHCX | 12C_SDA - - - GO | AIN3/VREF- [ EXI3 10 z
6 PA0.4 OSC_XO [EPT_CHCY | I2C_SCL - LVDIN - GO - EXI4 10 z
7 VSS - - - - - - - - vSS | GND G
8 PA0.5 SWCLK BTO_OUT | CNTA_BUZ | UARTO_RX | EPT_CHBY - GO AIN4 EXI5 | SWCLK z
9 VDD - - - - - - - - VDD PWR P
10 PAO0.6 BT1_OUT SPI_NSS I2C_SCL | UART2_TX SWCLK - GO AINS EXI6 10 |
11 PAOQ.7 12C_SDA EPIO EPT_CHAX | UART2_RX SWDIO - GO AING EXI7 10 |
12 PB0.2(1s)| 12C_SCL BTO_OUT | EPT_CHBX EPI3 SPI_SCK - G1 AIN7 EXI2 10 z
13 PBO0.3(ns) | EPT_CHCX [ EPT_CHAY | EPT_CHD EPI2 SPI_MOSI - G1 AIN8 EXI3 10 z
14 PAO0.81s)| EPT_CHD [ EPT_CHBY | BT1_OUT CLO SPI_MISO - G1 AIN9 EXI8 10 z
15 PAO0.9ks)| 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 - G1 AIN11 EXI10 10 z
17 PAO.11 SPI_MISO [ EPT_CHBX | GPT_CHB [ CNTA_BUZ | BTO0_OUT - G1 AIN12 EXI11 10 z
18 PA0.12 SWDIO EPT_CHAY | BT1_OUT | UARTO_TX - - G1 AIN13 EXI12 | SWDIO z
19 PA0.13 EPI1 EPT_CHCY | 12C_SDA - BTO_OUT - G1 AIN14 EXI13 10 z
20 PBO0.0 GPT_CHB | EPT_CHCX| 12C_SCL - BT1_OUT - - AIN15 EXIO 10 z
TR

1) AMBEALIIRERIPAC.2E MIE H, 7T LA# F User OptionZhAEIE I &
2) F_SCLK, F_SDAT, F_RSTB N4/ MiINTER: T AEOES

3) FEAMOE A L E A K I0ThRE,  #R AT LA FHEXIZ) BEK i i e

4) BICF=ZHATIESWDEN, SWDERIT LAMEH A PIETERS, BIAEON PA0S A1 PAC.12. HREEF, B

SWDHIAFZIREBBURIEL EAFTIRE, BNKHERBREERIF TERER RS

5) TTL Mode—4| 1, -FRAZH, SERZEMHESZHTTLIHRT, BRASZFHFTTLIMTTIL2HF T, REHESHEGPIOR T

6) t7A (HS)

el =)

(i)

FIION KRS O (High Sink Current 10), SZFF120mARIEERLR, BEH %S % GPIOR TS

7) AF7 GO/G1HIOE & X Thfe, 7 LLE B E XIOMAFIIfRE, EAKAE )77E5%SYSCONZE I IO & X

APT MICROELECTRONICS
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TR

2.4 ThEEE Fm b

B HMBLRIAE R DD REAR AT LUIE S GPIOKIAF D) e i B AT 168, — 2B I Thaef MLt (i I, 5 (A 7 AR5 A
[ N2 P 7 A5 P 25 A 7] (1 T e -

Table 2-2 M ThREBRETEE

ThReEsR Tige R =915
EPT_CHAX(O) PAO0.7/PA0.10
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(l) PA0.13
EPI2(I) PB0.3
EPI3(I) PB0.2
GPT_CHA(O) PB0.1/PA0.9/PA0.10
Pt 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_IN(I) PA0.10
e 12C_SCL(B) PB0.0/PB0.2/PA0.1/PA0.4/PA0.6
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
UART? UART2_TX(O) PA0.1/PA0.6
UART2_RX(l) PA0.0/PA0.7
SPI_SCK(B) PB0.2/PA0.9
<p| SPI_MOSI(B) PB0.3/PA0.10
SPI_MISO(B) PA0.8/PA0.11
SPI_NSS(O) PA0.6
SYSTEM CLO(0) PA0.2/PA0.8/PA0.9

APT MICROELECTRONICS
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SWCLK(I) PA0.5/PA0.6/PA0.1

SWDIO(B) PA0.12/PA0.7/PA0.0

HE:

1) XFHHTheE, RS AEIEECE L F—AThEE, B4 T XL AR R A F PSS .

2) SHTHIANIIRE, WSR2 AE AR B — AN ThRE, FBAAFS S /NS A B & R e B . B, 4PAQ.5HTPAQ.14R 4
M8 RRXE, HAPAO.1(AF1)&ERX, [iPA0.5(AF4)HIRXHL & T4k

APT MICROELECTRONICS 2-5 l'i’,1.CHIP
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2.5 EHTheEULHH
REVERGR T LA TS0 ThAg
o HIUEEM

o RGIIREM

o MEBLHLINALE I

o UHREBOEM

o INTFEET T AEH

R

1) D: % A B
2) 1JO: Ral; I HiN; O: it

3) P: HUJE; G: b
4)Z: v
2.5.1 HIFEER
Table 2-3 HLIEE VB
R A R /0 & BB D/A
VDD - | A -
2R
VSS - | SR HE -
2.5.2 RETHEEH
Table 2-4 ZRETheEeE M
B B LK 110 =g DIA
RSTB || g, HPA0.2ILERESETBI, WHEHA FhidifH. D
" XIN || A RN A
o XOuT O | 4 @ dR ok A
CLO O | Wk ARG bt D

APT MICROELECTRONICS 2-6 l'i’,1.CHlP
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2.5.3 TE BT RE
Table 2-5 B THEE I B
gk o AR e =1L D/A
PAO.x /O | i HI0 A D
GPIO PBO.x /O | 3EHII0 B D
EPT_CHAX | O | EPTHEBARIX D
EPT_CHAY | O | EPTH:EBARYHith D
EPT_CHBX | O | EPTH@#EBIIXHIt D
EPT_CHBY | O | EPTH@#EBIYHith D
EPT EPT_CHCX | O | EPTH:@EiECHIX i D
EPT_CHCY | O | EPTH:EECHIYH i D
EPT_CHD O | EPTI{il DAt D
EPIx | | EPTHIR 2k (s S D
GPT_CHA O | GPTIfm AL H D
GPT GPT_CHB O | GPTIfil B D
BT BTx OUT | O | BT#t: D
CNTA CNTA BUZ | O | iF-4 s AR B 4 D
LPT_OUT O | LPTHm it D
P LPT_IN || LPTiSM A D
12C_SCL || 12CH 474 D
12C 12C_SDA | O | 12cH: 47 ¥4 D
UARTx_RX || UART #4788 430k D
UART UARTX_TX O | UARTH 47 $u#fs & 3% D
SPI_NSS /O | SPIF k%= D
SPI_SCK | 110 | sPIfEmt 4z & D
SP! SPI_MOSI O | SPI¥Hf b i D
SPI_MISO || SPI%HRE A O D
AINX || ADCHELLAH N i & A
ADC VREF+/- | | ADCHMEEZ % HURHINGE 5 A
LVD LVDIN || LVD# A L A

APT MICROELECTRONICS
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TR

2.5.4 FREOEH
Table 2-6 AREOERHUH
B BHZHK 110 5 B35 BR D/A
SWCLK || BATH R, WEBLEF D
(PA0.5)
SWD SWDIO 1/0 D
(PAD12) ATHERN i, P
255 NHFREFLAEER
Table 2-7 NFFEF T EE UL
R = BN 1’0 I D/A
F_SCL || AT D
F_SDA 110 | B 4T %R D
FLASH F_RSTB || 541 D
VDD HYR (A VDDRIVSS 2 )42 N0 1uF [ £ R L 7%) A
VSS G |t A
2-8 fPTCHIP
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B

3.1 RS

T T WIRSH K TR RE G RMUR AR IR . 48 RATE UL A FrdE (0 26 1 ¥ B A A e ff O IE

WLAE, RS ET FF T TR a5t

Table 3-1 1RIESH

2% Fiae) %1 BE ¥ A
TAEHE Vbb - -0.3t06.5
TN ERES Vi - -0.3to Vop +0.3
iyt HL Vo BT vt 11 -0.3to Vop +0.3
A IEIOREN 15 mA
I'sink1
Ot A GRIRENIOREN 120 mA
Isink2 IO HEN 200 mA
I source FLANMOHLHH 15 mA
ARG IR Ta - —40to0 85 °C
i A7 i 5 Tste - —65 to 150 °C

APTCHIP MICROELECTRONICS 3-1 l'l"1.CHlp
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3.2 WFEI/ELE

A E T BRI TR T A BT TAE . AEPI R SRR AR 56 T A BES BRI . a8 FE i
HEFESEAF LA AR A TAR W RE S PR AT S, H B RAR AR

Table 3-2  #EFEITIEXMH
SH =] > 353 B BAr
TAEHEE Vb - 1.8t05.5 \Y;
TAERSEIRE Ta - —40to 85 °C
APTCHIP MICROELECTRONICS 3-2 l'lp1.CHIP
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3.3 1/0 ¥mO%ei

Table 3-3 /O 3% 4%k
(Ta=-40to 85°C, Vbp = 1.8V to 5.5V)

¥ 75 %A B/ME | #BUE | HAME | B
o B i 1
LN E ViHo 0.7 Vop - Vb V
Vop = 1.8V to 5.5V
BT i 11
N ViLo - - 0.3 Vop \Y
Vpp = 1.8V to 5.5V
it s R Vou | lon=-15mA, Vpp =5V Voo — 1.0 - - \Y
v lot1 = 15mA , Vpp = 5V . v
| gD B B
A
i 1 L lorz = 120mA, Vop = 5V
VoL2 (PB0.2, PB0.3, PA0.8, PA0.95% T~ Hi - — 1 \Y
IXEH )
= i NI FELIR ILiH B %, Vin = Vob - - 1 uA
% A IR LR I FrfuiH, Vin=0 - — -1 uA
st ivAzEN EN Rpu Vopb =5V, Vin = 0V 25 50 75 kO
T hz L E Reo | Voo =5V, Vin =5V 25 50 75 kQ

APTCHIP MICROELECTRONICS 3-3 l"l',1.CHlp
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/O OIS

Table 3-4  1/0 ¥ DA FidedE
(Ta =—40to 85°C, Voo = 1.8V to 5.5V)

¥ =] > 353 B/ME | BEE | BAME | B
PN NGBS IOF I B it 10 MHz
i H B AR IOFout FT A i 11 10 MHZ

APTCHIP MICROELECTRONICS 3-4 l'l"1.CHlp
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3.4 I ANE AL
Table 3-5 HARNFE
(Ta =—40 to 85°C, Vpp = 1.8V to 5.5V)
2 75 %A B/ME | #EUE | HRAXME | B
/MG Bk TNRST - 100 300 500 nS
NRESET R HL & Vhyst TR 1 \Y;
NOTE: HASENAE 5 1IIEH 4 % &N 100ns % 500 ns,
W N EAE S 5 KT 100ns BN N TR E S (READ &
WMRMANEN (S5 % E ST 500ns M NERES (BEAD .

: TnrsT :

< >

| |

| |

nRESET E: :f
0.3VDD
| |
| |
Figure 3-1 nRESET AR

APTCHIP MICROELECTRONICS 3-5 l'l',1.CHIP
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3.5 AR

(Ta =-40to 85°C, Vpp = 1.8V to 5.5V)

Table 3-6  _EEEfrRd:

2% %= %AF B/AME | REME | BORME | A
b HE R AR L R SRvbp 0.1 - VImS
Vv
A
Status | POR Reset \lniﬁﬁi?o D Working POR Reset >< |ni§§g;]o X Working
VDD 4\ _
Min VDD
t
Figure 3-2 FHMEHEREE
' [ ]
APTCHIP MICROELECTRONICS 3-6 SPTCHIP
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SR
3.6 SR W A\ SR
Table 3-7  #F&FH B A\ et
(Ta=-40to 85°C, Vbp = 1.8V t0 5.5V)
2 =) A B/ME | #EUE | HRAXME | B
HH TN bk B tiNTH Vob = 5.0V 15 30 45 nS
RPN & tinTL Vop = 5.0V 15 30 45 nS
NOTE: #NENAS T HIER 2558 5~ 15ns £ 45 ns.
WRMNENAE T W EALT 16ns BHEANERIE S .
W NEALE S R EE T 45ns B AANEIES .
tinTL tNTH
External 0.8 Vop N
Interrupt N 0.2 Vpp
Figure 3-3  AMEEHBTHIAGNFF
APTCHIP MICROELECTRONICS 3-7 l"l',1.CHlp
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AR
3.7 G Ee R
AGEHEIE=FRY 5
o IMEEIRY
o N EIRY
o NiIEIIRG 4%
3.7.1 MR EIRG 2
Table 3-8 AR EIRG A4
(Ta =—40to 85°C, Voo = 1.8V to 5.5V)
2H g P B g | BX | ap
ZiA 15
Yo e iR Femosc 0.4 - 24 Mhz
PN 08 S i FELBEL Rep XIN 31 2 4 10 MQ
=yl ] Tsta 20 ms
C1 o
TD* Xin
AN SRR CE AR %—E = 0.4 24 MHz
QE% Xout
Cc2
C1 o
TD* Xin
AN SRR (RS ) - [ 32.768 KHz
LE% Xout
S ERRTER— — X
HINER IS Bk — 0.4 - 24 MHz
D_ XOUT
APTCHIP MICROELECTRONICS 3-8

PTCHIP
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3.7.2 W FEIRG 2 FriE
Table 3-9 W EIRG AN
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S8 ia=s v 343 B/ME | BEME | &KRE | B
S 5.556 MHz
2 4.194 MHz
Yo e iR Fivosc
i3 2.097
R4 131.072 - KHz
AL Top - 40 - 60 %
L Ta =25°C - +1 %
T UE J5 1 Tacc
Ta =-40 to 85°C - +3 %
Fa S I} 1] Tsta FHL YR HE Tk B B iR AR )G - - 10 Clk
APTCHIP MICROELECTRONICS 3-9 l'l',1.CHIP
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3.7.3 W R IR G A1

Table 3-10 W ESRERG a7k
(Ta =—40 to 85°C, Vpp = 1.8V t0 5.5V)

e 28 75 & B/AME | AUE | BRME | B
L - 24 - Mhz
PR35 AR Fimosc
2 - 48 - Mhz
eesls Top - 40 - 60 %
. Ta =25°C - - +1 %
T JE b Tacc
Ta =-40 to 85°C - - +3 %
A g B[] Tsta R R R B R TAEE S - - 10 Clk

APTCHIP MICROELECTRONICS 3-10 l'l',1.CHlp
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3.7.4 WHRBIIRG 2 5t

Table 3-11 A IREITRG ARt

(Ta =-40to 85°C, Vpp = 1.8V to 5.5V)

2 5 %A BAME | BUE | BRE | B

PR AR Fisosc - 27 KHz
st Topo - 40 60 %
Ta =25°C +1 %

¥ Tacc

Ta =-40 to 85°C +5 %

Ao 5g B [ Tsta LR LR R B B AR AR S - - 10 Clk

APTCHIP MICROELECTRONICS 3-11 l"l'"1.CHlp
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3.8 TAEHH
Table 3-12 TAEHHR
(Ta =—40to0 85°C, Vpp = 1.8V to 5.5V)
& . REL | & | #E | EX | B
S BiEe A
= S ik ik ik v
Vob=5.0V, Ta=25°C 36
SYSCLK = 48MHz '
Vob=5.0V, Ta=25°C -
SYSCLK = 24MHz '
Vob=5.0V, Ta=25°C 08
lonL T SYSCLK = 5.556MHz RUN mA
Vob=5.0V, Ta=25°C
- 0.45 -
SYSCLK = 131KHz
Vbbb =5.0V, Ta=25°C
SYSCLK = 131KHz B 0.95 B
Enable Low Power Mode
I{lF Eﬂlﬁi (SYSCON_OPTI1:EFL_LPMD=1)
Vob= 5.0V, Ta=25°C 10
SYSCLK = 48MHz '
Vbbb =5.0V, Ta=25°C 0.7
‘ SYSCLK = 24MHz '
Ibp2 CPU 4224 SLEEP
Vbbb =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
lopso | FFAT 6 BB | Vo= 1.8V 10 5.5V . et T |-
Ta=-40to 85°C
NOTE: TAEHRAESRE /O o i) Fhi. Ty B,
' [ ]
APTCHIP MICROELECTRONICS 3-12 APTCHIP
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3.9 1R B B Ar MW 1

Table 3-13  (RIEE &R
(Ta = —40 to 85°C, Vpop = 1.8V to 5.5V)

ZH 5 4 R/ME | BEE | BAME | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
RS AL & Vit - 2.7 2.8 2.9
(Voo T R&EHT) - 2.95 3.1 3.25
- 3.25 3.4 3.55
- 3.55 3.7 3.85
- 3.85 4.0 4.15
- 2.0 2.1 2.2 5V
- 2.3 2.4 2.5
- 2.6 2.7 2.8
RS I W o Vit : 2?2 22 2411:
(Voo FF&EHY) ' ' '
- 3.45 3.6 3.75
- 3.75 3.9 4.05
- 0.9 L0 1.1
(LVDIN)
IR L T AVLvp - — 200 - mV
TAEH lcc - - 9 - uA
KW HLIR IPD - - 0.1 - uA

APTCHIP MICROELECTRONICS 3-13 l'l',1.CHlp
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3.10 125/ B e de i P

Table 3-14 12/ 18/ 805 Hege s
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

ZH Ziae) M B/ME | BEME | BKE | B
K - - - 12 - Bit
TAEHE Vabc - 1.8M 5 5.5 \Y;
RS VRer Vrer <Vabc 2 5 5.5
LETDNGEN A e Van - 0 - VRer
effod 2 Fs - - - 1 MHz
ooy Rt DNL - - +2.0
RSt INL Fs=0.5MHz - - +4.0 LB
TOPOFF Vapc =5V - - +10.0
s iR 2
BOTOFF - - +10.0
TAEHLIR lop - - 1 - mA
KT IR lpD - - 1 - HA
ADCI 4 5 Fapc - 24 MHz
ADCH 4 i 14 Teonv Tsample = 8 24 Tanc
Fapc = 1MHz
VNt IETPNIEEAN RAIN Vaoc =5V 150 K
Tsample = 8

NOTE: DA EHd AR pPAG 45 A, JE &= Ik ah & .
(1) RJELTAER, ADC #EERZ2IBRE]. 1.8V TAER, ADC #4453 B /N T 500KHZ.

(2) ADC HINFHATA ADC R AR I i U SCRAT I ECA 9% . CADC Jy N R AL ORRFFEZ, 1% PR 2% 1O 78 LN ) 75
T /£ TC=10 x (RADC+RAIN) x CADC. H:At RADC M REEIF P, HAMH 1K; CADC AW KA R FF A, i

KAt 5pF.
P ANx] g e 1261
I i i ADC
CORE
I eakage=1UA —‘EADC ADC
~

Figure 3-4 ADCREZEE
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3.11 AR e 5% B R R

Table 3-15 A HE € S% B EIRRE

(Ta =—-40to 85°C, Vpp = 1.8V t0 5.5V)

S8 ia=s %A B/ME HRIE BAE BT
KSHEHE FVRL - - 2.048 -
[ N FVRH - 4.096 - V
Vop = 5.0V
- 1%
Ta =25°C
&S E LR E Vaccl
Vop > 2.7V
- 2%
Ta =—40 to 85°C
Vop =5V
- 1%
Ta =25°C
BB EREE Vacch
Vop =5V
- 2%
Ta =—40 to 85°C
3.12 NEBINTVREFS % i | i
Table 3-16  HEBINTVREFS#% B [R5
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ ez XA B/ME HRUE BAE Bpr
INTVREFZ % i [ & VINTVREF - - 1.0 -
Ta = 25°C - 1% V
INTVREF /& Vacc
Ta =—40 to 85°C - 2%
APTCHIP
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3.13 i asieit
Table 3-17 RAMMIEFAEEE e
(Ta =—40 to 85°C, Vpp = 1.8V to 5.5V)
S5 st %A B/ME HRE BAE | B2
FyE AR E(D \V DDDR VAR ARCASE = 0.8 - Vob \Y

NOTE: 1) fRiE RAM W ¥t AN Z R AR AL (. (PRBEAR BT ), B R AR A A7 A PR A R e R L A IR B ARAE G
T o BBOHRIE, AER .

Table 3-18 FLASHWNFRH R
(Ta =—40 to 85°C, Voo = 1.8V to 5.5V)
23 Fiine) M B/ME HRUE BRME | B
HFE RN Fwsize - - 4 - Byte
NTTPNGN Frsize - - 1024 - Byte
Ya LS [A] (1Word) Fiprog - 20 - - us
TUHE BRI [A] Fipera - 2 - - ms
2 B R I [ Fimera - 10 - - ms
AR Frwe - 200,000 - - Times
i ORI (7] Fuar - 20 - - Years
DiFe (gRE B R In D Fidd - - - 5 mA
3.14 #EHPiY (ESD) %k
Table 3-189  #r e etk
2% Fiine) R B/ME | MEUE | BRE | B
HBM 4000 - - Y%
i EEL BT 4P T T VEsD MM 200 - - v
CDM 500 - - %
APTCHIP MICROELECTRONICS 3-16 I'IIJT'CHIP



APT32S003%#EF At \/1 3 BERT

BERY

4.1 APT32S003 iR

TSSOP20
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BERF

4.2 TSSOP20
< D »
| HHHHHHAHAA
Y Y8 ATwE 1
s,
f A0
w o :(5:
»J
@H i ﬁ ik
e b
/
/ ; i,L
L1 l—
L
Dim . Dim. .
Min {mm) Max (mm) Min (mm) Max (mm)
Mark Mark
A 1.20 b 0.19 0.30
Al 0.05 0.15 e 0.65
A2 0.80 1.05 A-A 0.09 0.20
E 6.25 6.55 681 12°TYP
E1 4.30 450 62 12°TYP
D 6.40 6.60
1.00
L1 0.45 0.75
Figure 4-1 TSSOP20 (0.635mm)3f 3 R~
APTCHIP MICROELECTRONICS 4-2 l'l',1'CHlp
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A
iTHESR
5.1 FRRENE
A P T 32 S 3 F 8 P 6
—L» -40°C to 85C
HAeHKM: P — TSSOP
S — SSOP
M — SOP
U— QFN
D —DFEN
v
ROMA/): 6 — 32KB
8 — 64KB
Yo NANI=] ¢ .
EHHE: H— 24pin
F — 20pin
E — 16pin
A — 8pin
v
1 MCU#! 5
S/F: flash
Figure 5-1 =gy &G
APTCHIP MICROELECTRONICS 5-1 APTCHIP
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52 RIFRITHES
Table 5-1 APT32S0037= 5 1T %4235 B
FYil| bt = RE]
APT32S003F8P6
003 APT32S003F6P6
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