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i

1.1 APT32F0041 /48

APT32F0041 72 HH 72 M 4 i v 148 i 0 173k 572 S 4k (T-HEAD Semiconductor) CPU A% K ) 32 {7 s A
TREA B L. APT32F0041 B 5 HLIE ) R v ol gz, s ke, W T, WM &SN A,

C-Sky 32f7CPUMN 1%, SCHF 5. & 3R LRI SWDIH ik
FH32KFR T INAE, H7 3KbytesH i [N 17

N 2Kbytes SRAM, AT H T-HER, #dafrts, ACHDA7Gk
TAEEE: -40to 85°C

TAEHEYEH: 1.8t05.5V

I LAES%: 24MHz

HRT AR RS . SRR AT E I TTHRE P (NVIC)

$8 R PR I b R D FEE ) 22 (SYSCON)

CRC#il#% (CRC)

RIGH Sk kL FeyEf 45 (ETCB)

PRSLFE T 1 € I #5 (IWDT)

Ix 16A7 FH i I 21T 402 (GPT), X RFLBEPWME H IhRE,  SCRFFT TR
Ax 16471 3R A 2 i 281 BB (EPT), SCRF7EEPWMES H hfe, b6t ml il B o EAME AL X
2x 16473 A+ TIMER(Basic Timer)

1 x 2447 % 52 i %% (CORET)

1x 1607 KT FE T TIMER TC3, X #STOPH K M fig
BATIBEH20: 1x12C, 2x UART, 1x SPI

1x 12 ADC, CFFL2EHHUE S i

2x ML, SRR R BB S DR

Y FF96bit UIDIAfE

% X F181GPIO, fTH GPIOX) I it B A4
SRR TAERE R RUNFIDEEP-SLEEPH

SRR LU AT LVR S L EAR LD
XRFNE S L. 2V/I2.5V

AN R IR BN B A (AN IR SCRAEE N B K HLA 9 100mA)

[ [ ]
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o EFZFhEE. TSSOP20/QFN20/SOP16/MSOP10/SOPS
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1.2 FERE
1.2.1 4hFHE(CPU)
e 32-bit RISC CPU, 184 KJE16f1
o 12320 @ FAEA
o EAI2GPATIRAKEL
o FRJA3201 X324 A A HE T e B B (45 R A S HR321r)
e SWD (Serial Wire Debug)iffi4% 0
1.2.2 Ff#(Memory)
o 32Kbytes NHIFEF NAE, SCHRFISPLRYT, CRIIX IS AR/ Nl L &
o 3Kbytes¥i T £ A A7
e User Optionfic &
A AL A e T &
EIE G RIRAS L E
ARG 22 A PR E
o HHEEEMN, FHMEIE R (TG T HRESH)
o % ik2Kbytesi] #ESRAM
o /hii(little-endian) 17 i 77 X
1.2.3 AT HRE T HTE ] 2 (NVIC)
o ZIR32NTRMTIR, SCREH KT IR K E N
o 2 nYmARAL e, AT SRS RAR Se
o BN ML B AE R B AR R
o REASTRTIRESA [ R 1 ) A bk
o SCRRREBETIRE
o CFFERMFEAL
o BRI E REdE
o T ERMUC ' N AR SR PR ASE R A o (PTG MR A S S N HR B
1.2.4 REG#EH|23(SYSCON)
o HMHEFIR32KHZE]24MHZ(EMCLK: External Main Clock, 45 i 4h)
o Wi EIR24MHZ(1% % @ HA{E, IMCLK: Internal Main Clock, P45 3= k)
[
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o WEMHIR27KHZ(5% W% @ #1741, ISCLK: Internal Sub Clock, PN &4 4)
o PNHBIRTS BRI REE A TR

o HHMEIIFEMIN (DEEP-SLEEP)

o RIIFERLIN T SRR AR K ThREA AL

o TIYRFRININT B oy AT

o AN R S W (S IR SR AR, SCRE E B UIHRE E E AR)

o HNIEIRELSIE AL FE

o AN RN BT IR BAR S, SRR W R ) B TR

o FLASHAISRAME GG £ 1R, WIHLE Hilal# REE AL

o HALJFEATNIFIEE (RSTID)

1.2.5 BSLF I E R 25 (IWDT: Independent Watchdog Timer)

o HfIRETIACE: B8t
o TJHCHE B AT E
o ST TARAE A B AR R IR AR 18 AL I T E AR (27K HZI i)

1.2.6 16403E FH e i) 28+ # #(GPT: General Purpose Timer)

o MBI

o HFFEEPWMEIH

o SCHREFERAIREAN, SCREA BRI G R, SRR IR 2 AN IRE
o [N SRR HAN B i

o CHFETCBH{FELEN

o PCLKT.fER o

1.2.7 1647 358 7 52 i 88/ B (EPT: Enhance Purpose Timer)
o FRPUPHCEIA: NG, Uk, IS
o  MATIMERA7HPWMHH, CFEARKBIY A bl o0, SCRF7E ST 4 H 85 320 Fo A
o CRFHAMGIH, FEIXHEH], R
o XRFRBBIAH: BBUEAEEEL R
A A EBIX
ARG, LVDH iR
o SCRRERMFSREMESGBOR R, JFEEAE R 2% S L
o SCHRFELIR A R AT AN S kb RO 2

[ [ ]
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AT DL TARER RS, f 2 SC A L i 3k
YHETCBEH 4B
PCLK T{E %

1.2.8 EAlitr#% (BT: Basic Timer)

216N I T AL RS, SR shE IR
il X STARTFISTOP
SR R I fi A A

SCEFf RSB RS, VB AL i E T DA i A STOP

YHFETCBEH A BESN
PCLK TAEm} 44

1.2.9 J#%itiF 4% (CORET: Core Timer)

IN240L s R T8RS, SRR A s E I RE
TR R Tk (CPUR B Bl RGeS 1873 430)
SCH JEL ST T T R Y e

1.2.10 164r A28 (TC3)

167 3 T 2%

SCFE I B %
SCRFSTOPH UM i Ty g
A I 35T 2R A

1.2.11 BRARPRK B (UART)

2V
RTS8 B K
ATgRFE I B R R R A A

1.2.12 FEPHITE4(12C)

14N &

KREZ ENI2CHLE, TR ENEE IHL AR
prdE U 100Kbit/s, A% 2 AT 1A 400Kbit/s
HEZS R AT ST B 4 i A1 WL 1) L A
7B 1047 -4k

A] 2w FE SDA LR R [A]
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i1va

SRR R AL RE

1.2.13 F$ 4 A(SPI)

1/~

A AR AR . 43164

SR EHUR AL

o 93 430 P G 2

SRR BRI A R

439913 F¥ 1depth x 32bitff) & 3% A2 ILFIFO

1.2.14 1254 B 28 (12bit AD Converter)

L1 BB LR R, % HESCRVDD. M IVREF
1 O\IEIE S FAMADCIN,. VSS. 1/5VDD
TR PR IMSP S 4 i i

T R DR A 1)

SCHF AR

SRR POV, R I8N TS
SCHFETCBEH A IKE)

1.2.15 N B ES%JE (INTVREF: Internal Voltage Reference)

{ENADCIHIVREF#I N (ADCYZI TAEEFEIRERS T)
SCHRF P EEL TR G T 5 | e HY
ZEHE: 1.2VI2.5V

1.2.16 L L 3%(CMP)

2x B LR

SZRFAL IE Ui N

XIS HERIE R, ZH BRI IEFFINTVREFEVDD
SCREZRF IR ORI 1R

iR 35my

1.2.17 ¥ H|2$(CRC)

53T Byte, Half-word, Word () 5 #:1F
AEFE I CRCE W\ ELHE:
o CRC-CCITT: X6+ X2 + X5 +1
o CRC-16: X6+ X15+ X2 + 1

APTCHIP MICROELECTRONICS 1-6
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i1va

1.2.18 b R 1EBFIEH|2(ETCB: Event Trigger Cross Bar)

0 CRC-32: X352+ X2 + X23 + X22 + X6 + X12 + X1 + X210 + X8 + X7+ X5+ X4+ X3+ X2+ X + 1

QE Ve R

B N\ 5080 A L SdiE (CRCAE B8 M) T DL i Bl A 1 g A

AT R TR % A7 i B v L (LSBAR S B # MSBAR 5E)

SCRFRTTC B Fr I ASEEL ] B I R
K SCHF6A fih i 1

NI E P64/ Source it Nk %
ANEIE S FE64 M Targetfi H ik 5
AN TE P SRR A

ar

T

1.2.19 JEHII0 (GPIO)

20/16/10/8% ii: 18/14/8/61~GPIO

e B AR H T E, B NRHA R E
fi HH R B ST B OB e )RR 2
SCREfHPIRAS B

FITA 8 BRI SRR A0 v BT D

1.2.20 f&IhFEMER

DEEP-SLEEP: CHIFTH R SGh £ FCPUR £h

T fc B (I DEEP-SLEEPMLFE YR : A&, iWDTH . LD i

1.2.21 EHEH(POR: Power On Reset)

1.2.22 {KHEERM(LVD: Low Voltage Detector)

AR EARH R EALIIRE, PIE8NHE(E (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
AL B R R, TR 7 AN R R (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9)

1.2.23 TAEHEVEE

1.8V to 5.5V

1.2.24 THEHRTEHE

A F fBdR: 32KHZ ~ 24MHz

APTCHIP MICROELECTRONICS
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o HNEIREA: 24MHz
o NIBHHPR: 27KHz

1.2.25 TYEEETEE

e —-40to85°C

1.2.26 3%

e TSSOP20
e QFN20

e SOP16

e MSOP10
e SOPS8

APTCHIP MICROELECTRONICS
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1.3 HEEAER

32bit CPU
puiNg Debug
Flash

P=="" Control
Bus
Controller
\\ AHB Lite Bus Interface /
b J

AHB BUS

20elIalu|

Internal

CRC AHB2APB Bridge (

/ SYSCON

<—>< 12C
wDT
<« uarTOR

EMCLK CTL

- SPI (32K~24MHz)

N o

GPT >

<—>< EPT

TC3 ”( CMPO0/1
( BTO/ ETCB )

APB BUS

ADC )4—

“

Figure 1-1 APT32F004 15 AE

iPT
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(= L

N

1 ME

R BT RIRAPT3I2F0041 7= F S I Th e s B .
(A

o EfHIHRGTA

B AL

o FEWLHTE

o EHHIHEIA

o PadmiigRA

] "
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APT32F004 1 5HE

BHEE

2.2 BhIe X HE

R

SWCLK/SWDIO:
SWCLK/SWDIO:

B O
Al H, #idSWD Remap i H

PBO.1 [|1

PA0.O []2

PA0.L [|3

PAO2 |4
0sC_XI PA03 []5 APT32F0041
20-TSSOP

0SC_XO PA0.4 [|6
vss |7

SWCLK PA0.5 []8 F sCLk
VoD []9

SWCLK PA0.6 [|10

20 ] PBO.O

19 ] PA0.13

AT18[ ] PA0.12 SWDIO

17 [ PAO.1L

[ PA0.10
[—] PA0.9
[] Paos
[] PBO.3
[] PBO2

[] PA0.7SWDIO

Q
voD |1 20[Jvss
SWCLK PA0.6 [ ] 2F SCLK RSTE 19 [ JPAD.2
SWDIO PA0.7 [ 3F. SDf 18[ ] PA0.4 OSC_XO
PBO.2 [ 4 17 []PA0.3 OSC_XI
PB0.3 |5 APT32F0041 16 [_]PA0.L
20-SOP
PAO.8 []6 15[ _JPA0.0
PA0S [|7 14 ]PBO.1
PAO.1I0 [ 8 13[_]PB0.0
PAO.I1 [ 9 12 JPA0.13
SWCLK PAOS []10 11[]PA0.12 SWDIO

PA0.2

OSC_XI PA0.3
0SC_XO PA0.4
VSsS

SWCLK PA0.5

[J1Fr
2
3
4
s

PAO.1

20

VDD

e =« o
2 B B
i g
3 @ o

APT32F0041

20-QFN

SWCLK PAO.6|
SWDIO PAO.7|
PBO.2:

PA0.12 SWDIO

PA0.11

PAO0.10

PA0.9

PA0.8

Figure 2-1 & X B (TSSOP20, SOP20, QFN20)

Q
voD |1 16[ _]vss
SWCLK PA0.6[ ]2 F SCLK 15615 JPA0.2
SWDIO PA0.7[ |3 F_st 14 JPA0.4 OSC_XO
PBO.2[ |4 APT32F0041 13[JPA0.3 OSC_XI
PB0.3[|5 16-SOP 12[)PBO.1
PA0.8[ |6 11[]PB0.0
PAOO |7 10[_JPA0.13
SWCLK PA05S[ |8 9[]PA0.12 SWDIO

Figure 2-2 EIE X E(SOP16)

vDD [ 1 10[Jvss
SWCLK PA0.6[]2 F sCLk F RSTB 9[ ] PA0.2
SWDIO PA0.7[]3 F_sbAT APT32F0041 8[]PBO.O
10-MSOP
PB0.2[] 4 7] Pa0.13
SWCLK PA05 5 6] PA0.12 SWDIO

Figure 2-3 e X E(MSOP10)

APT MICROELECTRONICS
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BHEE

vDD [ 1 8[_]vss
SWCLK PA0.6[ |2 F sclk APT32F0041 ¢ rste 7[ ] PA0.2
8-SOP
SWDIO PA0.7[ |3 F sbA 6] PA0.13
SWCLK PA0S [ 4 5[] PA0.12 SWDIO

Figure 2-4 Mg X E(SOP8)

APT MICROELECTRONICS

iPT



APT32F004 1 5HE

BHEE

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 EMThEEHEC
(2]
=1 212 &
Package Pin Name g 2 {’j %
g E |} ®
"4
% a1 z|a % o
% 8 o 8 g 8 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 ADC EXI
= o o © @
2 N N — 3
9 1 6 1 1 1 VDD VDD PWR P
10 2 7 2 2 PA0.6 GPTA_CHA SPI_NSS 12C_SCL UARTO_TX SWCLK CMPO_OUT | G1.6 EXI6 SWD | UP
11 3 8 3 3 3 PA0.7 12C_SDA EBIO EPT_CHAX UARTO_RX SWDIO CMP1_OUT | G1.7 EXI7 SWD | UP
12 4 9 4 4 PB0.2(HS) 12C_SCL UARTO_TX | EPT_CHBX EBI3 SPI_SCK CMPIN4P AINS EXI2 10 z
13 5 10 5 PB0.3(HS) | EPT_CHCX | EPT_CHAY EPT_CHD EBI2 SPI_MOSI CMPIN4N AIN6 EXI3 10 z
14 6 11 6 PA0.8(HS) | EPT_CHD | EPT_CHBY SPI_MISO CMPIN1P AIN7 EXI8 10 z
15 7 12 7 PAO0.9(HS) SPI_SCK GPTA_CHA CLO EPT_CHCY 12C_SDA CMPININ AIN8 EXI9 10 z
16 8 13 PA0.10 SPI_MOSI EPT_CHAX | GPTA_CHA TC3_BUZZ 12C_SCL AIN9 EXI10 10 z
17 9 14 PAO.11 SPI_MISO | EPT_CHBX | UART1_RX EPT_CHAX GPTA_CHA EXI11 10 z
8 10 5 8 5 4 PA0.5 SWCLK SPI_MISO UARTO_RX EPT_CHBY G1.5 AIN4 EXI5 SWD | UP
18 | 11 | 15 9 6 5 PA0.12 SWDIO EPT_CHAY | SPI_MOSI UARTO_TX TC3_BUZZ | CMP1_OUT EXI12 SWD | UP
19 | 12 | 16 | 10 7 6 PA0.13 EBI1 EPT_CHCY 12C_SDA UART1_RX CMPIN2P AIN10 EXI13 10 z
20 |13 | 17 | 11 8 PB0.0 TC3_BUZZ | EPT_CHCX 12C_SCL UART1_TX CMPIN2N AIN11 EXIO 10 z
1 14 | 18 | 12 PBO0.1 EPT_CHD GPT_CHA | UART1_RX EPT_CHAY TC3_BUZZ CMPIN3P AINO EXI1 10 z
2 15 | 19 PA0.0 UARTO_TX 12C_SDA UART1_TX EPT_CHBX CMPIN3N G1.0 AIN1 EXIO 10 z
3 16 | 20 PAO0.1 UARTO_RX 12C_SCL TC3_BUZZ 12C_SDA GPTA_CHA G1.1 AIN2 EXI1 10 z
5 17 2 13 PA0.3 OSC_XI EPT_CHCX 12C_SDA UART1_TX GPTA_CHA | CMPO_OUT | G1.3 | AIN3/VREF- EXI3 10 z
6 18 3 14 PA0.4 OSC_XO EPT_CHCY 12C_SCL UART1_RX LVDIN G1l.4 EXI4 10 z
4 19 1 15 9 7 PA0.2 UART1_TX SPI_SCK 12C_SCL CLO VREF+/INTV G1.2 EXI2 10 z
7 20 4 16 | 10 8 VSS VSS GND P
1)  AMEEALTIREAPAC.2E I, W] LLEFHUser OptionTh REIE £FMiL &
2) F_SCLK (SWCLK) ,F_SDAT (SWDIO) , F_RSTBAN#MBINTERR TAEIES
3) GO IR A E REUFIOTRE,  FR T LUE FHEXIThRE K firh & Wt
4)  BILHEPATTESWDIEL, AEEEEEIRIALESE T GEID) ANE, 7T RUE AR A HLIEAT S . SWDEF AT A8 _E .
5) & F R, RaEtldSsie HREN SRR, wRFEMAAREN S A6, EiE R E R AR

SYSCON_DBGCR[DBG_UNLOCK] A 0x5a. WM P2 & s S Dse Ak il oige, Wil Fs v rEsak
LW . BAESEERAFM SYSCON Hii

APT MICROELECTRONICS
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BHEE

6) PR D52, SWD 20 b f5 1 — BRI ) b2 smibl A2, Al BT 0 s ri o o e T RR AR TA) (9 K A B
T A2 SWDCLK( PA0.6/PAQ.5 ) IS AN K. SN, m s FRESE 200us 245, WNAK, @ P Rist

100+ms. FLE BTN 7 EHEX —HEK.

7) AR HS)AF S IO K KA 1 (High Sink Current 10), X #:100mARIBERTT, B2 % GPIOE T
8) AF7 GLxNIOHE & X Ihfg, wilidSYSCON_IOMAP1[CFGVALX¥I0E XA N R A AT —ANAFIIAE .

Table 2-2 G1HIOMAP

CFGVALX

G1.x BHISRRH 10 Hie LThke

0

DISABLE

EPT_CHD

EPT_CHAX

EPT_CHBX

EPT_CHCX

EPT_CHAY

EPT_CHBY

N o g A W NP

EPT_CHCY

9) XTmiizh
XA

an)  amd
o OF

» WRZAE ARG E A N ThRE, A P X S IR S AR RS S
» WRZAE ARG E KR E N IhRE, A ARG S /N A B L e

APT MICROELECTRONICS
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2.4 BHThEEULHH
REVERGR T LA TSI Thag
o HIUEEM

o  RGIIRLEM

o MEELHLINALE M

o UHREBOEM

o INTEEET: T AR

R

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

3) P: HUJE; G i
4)Z: =
2.4.1 HIFEER
Table 2-3 HLJEE HVLH
R BRAZK 1’0 #2 HI BA D/A
VDD - | SHHIR
IR
VSS Y
2.42 RGTHEEE R
Table 2-4 ZREGThEeE ML
bk S AR /0 5 I B D/A
RSTB || AN, H4PAO.2IEERESETBI, WEMH A b3y BifH . D)
i OSC_XI || AN SRR A
7 0OSC_XO O | AhEb=E SR s A
cLO O | WAL s D

] "
APT MICROELECTRONICS 2-6 [ "J1
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2.4.3 TEEITh R
Table 2-5 @RI E I
R BEHERK I/0 =g D/A
PAO.x I/O | i#@HIO A D
GPIO PBO.X /0 | JEHIIO B D
EPT_CHAX O | EPTHEIEAN Xt D
EPT_CHAY O | EPTHIEIEAK Yt D
EPT_CHBX | O | EPTHIBIEBIIXHH D
EPT_CHBY | O | EPTHUBIEBYHiH D
EPT EPT_CHCX O | EPTHIEIECHIX i D
EPT_CHCY O | EPTHIEIECH Yii D
EPT_CHD O | EPTHyIMI4 D D
EBIx | | EPTHS & if k(5 S D
GPT GPT_CHA | O | GPTIEiBAMKIH D
12C_SCL || 12CH I B D
12¢ 12C_SDA IO | 12C 47 ¥ Hk; D
UARTX_RX || UARTH3 470 2k D
UART UARTX_TX O | UART ST 50E K i% D
SPI_NSS /O | SPIfikfse D
SPI_SCK /O | SPIFEI a5 5 D
SPI SPI_MOSI O | SPIIH i D
SPI_MISO || SPIs N\ 1 D
AINX || ADCHLfHA JHiE A
ADC VREF+- | | | ADCHMIZH ki A fs A
TC3 TC3 BUZZ O | TC3UgEN #4741 i3t 1 D
CMPINXP A& PNIE A
CMP CMPINXN R & N A
CMPx_OUT O | Lbhg st A

APT MICROELECTRONICS

iPT
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2.44 BREOTH
Table 2-6  &iR#: O Ui
R BHBK 1’0 5 B8 B D/A
WD SWCLK | e AT, B D
SWDIO 11O | BATEE M N, N b D
2.45 NFRF T EEH
Table 2-7 NEREFTAEEHUH
R =i B 1’0 B D/A
F_SCLK || R ATHE Rl oMz i B H 20K T e S 80pe i 2R 0O D
F_SDAT VO | HATHudE oMz v BH F 20K 1T g S 808 s 2R 0O D
FLASH F_RSTB || B4 CRIRIERESE, DIOIEEEREFZSRST 5D D
VDD P | HJE (EiAEVDDAIVSS A8 N 0. TuF i) 2545 fL %) A
VSS G | A
APT MICROELECTRONICS 2-8 l%”’
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AR

3.1 ¥R A
@: BFIRARITE
@: R

@: Wil RiF

3.2 IRRSH

I N IR RS ET RN TAETRE G MR AR . A8 RATAE LI A FTALE (0 2% 1 ¥ Bl 9 4 et O I
OLAE, ERIRSET FET TR E i T S

Table 3-1  tRIRS¥

S5 Giincs A #fE LA
TAEHL Vop - -0.3t0 6.5 \Y
PG Vin — —0.3to Vob + 0.3 V
iy th L Vo T vty 11 —0.3to Vpp + 0.3 \Y
o AN EIOBEN 12 mA
s A GRIXAINOFEN 100 mA
IOLK A HL it IR
Isink2 EEBIOREN 200 mA
Isource BANMOHH 12 mA
AR IR Ta - —40to 85 °C
i A7 Tste - —65 to 150 °C
APTCHIP MICROELECTRONICS 3-1 l"”1'
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3.3 WMHEITIEXRML

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 s %M Wl BAL
TAEHE Vob - 1.8t05.5 \Y;
TAERERIREE Ta - —40 to 85 °C
' [ ]
APTCHIP MICROELECTRONICS 3-2 [ | l’J1



APT32F004 18 Fit SR
3.4 |/O¥g O 5§t
Table 3-3  1/0O ¥4
(Ta=-40to 85°C, Vbop = 1.8V t0 5.5V)
¥ a2 %1 BAME | BRME BORM | B
. o | P A
N R ViHo ™ 0.8 Vop - Vbp V
Vop = 1.8V to 5.5V
o | ATE
i NKHE Vi~ — - 0.2 Vop \Y/
Vop = 1.8V to 5.5V
it 7 FEL P Vor” | lon=-12mA, Vop = 5V Vob — 1.0 - - v
Vo, lo1 = 12mA , Vob = 5V 1 v
oL - -
CHT A o 1)
U T
lo.z = 100mA , Vob =5V
Vor2” | (PBO.2, PB0.3, PA0.8, PA0.9# T #i - - 1 v
IR ZN A5 )
= IR IR I BT o 1, Vin = Vb - - 1 uA
RH A IR LR I FrEumE, Vin=0 - - -1 UA
sk vasE ] Reu” | Vop =5V, Vin = OV 25 50 75 kQ
T HLFH Reo” | Vob =5V, Vin = 5V 25 50 75 kQ
' [ ]
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3.5 1/O¥%s A2 A1t

Table 3-4  1/0 ¥ AR HsSHHE
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

S =) A BAME | BEME | BocfE | B
LIPS PN B IOFIN® FI A v - 10 - MHz
B H A R IOFout® BT v 1 - 10 - MHZ

' [ ]
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3.6 AR AIRE
Table 3-5 HIAENARHE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ s v 363 B/ME | BAME | BRAME | BAL
B/ MEE ik 58 ThrsT® - 100 300 500 nS
NRESET & H Vhyst” I TR 1 \%
NOTE: #iNEAAE T FIBER % %6 &~ 100ns £ 500 ns.
R N EAAE S 5 LT 100ns BN R ES (READ &
RN NS S 5T 500ns A RESUSS (A .

: TnRrsT :

< >

| |

| |

NRESET : :f
0.3VDD
| |
| |
Figure 3-1 nRESET #ABF
' [ ]
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3.7 EEEA R
Table 3-6 _EEEArEH:
(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)
S i v 363 B/ME | BAME | BRAME | BAL
- H YR AR b SRvop” 0.1 V/ImS
\Y
A
Status | POR Reset \lniﬁgﬁ;‘g‘o D Working POR Reset >< Iniﬁﬁ;z?o A Working
VDD 4\ -
Min VDD
t
Figure 3-2 EHMEHESEE
' [ ]
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APT32F004 1 5HE

AR
3.8 AN IR A W A\ St
Table 3-7 4 i N ket
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
S ) %A B/ME | BAME | BRAME | BAL
PN tintH” Vop = 5.0V 15 30 45 nS
F b g NG fik o tint” Vop = 5.0V 15 30 45 nS

NOTE: #M#H s 5 FIER 2% %6 £~ 15ns £ 45 ns.
B AN T W47 S 5 AR T 15ns A A ERE S .

Un RO R b 5 58

ERE

FEmT 45ns BHIN A ME T

tinTL

tinTH

External
Interrupt

0.8 Vo ——

0.2 Vpp

Figure 3-3 AN UTEIARF
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3.9 PRG AR

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

3.9.1 SR L IRG 4%

Table 3-8  AMNBEIRG K E
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

B/ =N

% 5 A% v <Xy
24 5 @ HRIE &
YRy iR Femosc” - 0.4 - 24 MHz
P 408 Iz sk Hi B Rrp” XIN 3 11 2 4 10 MQ
Fé g i ] Tsta” - - 20 ms
C1 I
TD* Xin
AN ERIR CE @A) - (- 0.4 - 24 MHz
@E% Xout
Cc2
C1l o
TD* Xin
AN ERIE (RS0 - O 32.768 KHz
LD* Xout
C2
s pb—el X
HNER IS ek - 0.4 - 24 MHz

CH Xour

' [ ]
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3.9.2 W FE RG2S 5riE

Table 3-9 AP EIG K
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

s e %1 B/ME | BAE | BAE | B
YRy iR Fimosc” A1 - 24 - MHz
A Ton” - 40 - 60 %
o Tacc” Ta=25°C -1 - +1 %
vl .
Tacce™ Ta=-40to 85°C -2 - +2 %
R g I [1] Tsta” P Y5 FEL R TR B B AR AR (E )G - - 10 Clk

3.9.3 WNBI IR 25 Feit:

Table 3-10 AW BIHRG 2Rk
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

2% 5 %AMF B/ME | AU | BKE | B

IR AR Fisosc” - - 27 - KHz
25 L Top” - 40 - 60 %
Tacer” Ta=25°C -1 - +1 %
Wz Taccs” Ta =85°C -5.6 - +10.3 %
Taccs” Ta =-40°C -14 - +6 %

T g s [ Tsta® | HUFHEIABIRAL TAEEE - - 10 Clk

' [ ]
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3.10 T/EHR
Table 3-11  T{EH#
(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)
RE4 | B BRE | BK | B
% 2 5 ! H N
Vob=5.0V, Ta=25°C - 00 -
. N SYSCLK = 48MHz '
lbb1” IEH TAE RUN mA
Vobb=5.0V, Ta=25°C - 1o -
TAEHIR SYSCLK = 24MHz '
R Vop=5.0V, Ta=25°C - 40 | 10.0
lops” B B B AR B v 18V 055y DEEP UA
DD N = -
%] bb= 1.6V 10 9.5V, SLEEP
Ta=-40 to 85°C 276 | 100.0
NOTE: T{EHmAMEE /O i i B, T h sk,
' [ ]
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3.11 R EE A I e 44
Table 3-12  {RERArRilkeE
(Ta=—-40to 85°C, Voo = 1.8V to 5.5V)
S i) A BME | RBME | BOAE | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
16 R A7 FL s Vi - 2.7 2.8 2.9
(Voo T FEHY) - 2.95 3.1 3.25
- 3.25 3.4 3.55
- 3.55 3.7 3.85
- 3.85 4.0 4.15 Y,
- 2.0 2.1 2.2
- 2.3 2.4 2.5
{8 s 00 oL - 20 27 28
(Voo FE&IM) Vindgt - 2.85 3.0 3.15
- 3.15 3.3 3.45
- 3.45 3.6 3.75
- 3.75 3.9 4.05
R HL AVivp” - - 200 - mV
TAEHR lec®” - - 9 - uA
PNk lpp” - - 0.1 - uA
APTCHIP MICROELECTRONICS 3-11 l"”1'
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3.12 12415 /B e A8 e
Table 3-13  12f#/¥i s feth
(Ta=—40 to 85°C, Vop = 1.8V to 5.5V)
2 Ciinc A BAME | RAEME | BAME | B
e R” - - 12 - Bit
TAEHE Vapc” - 1.8W 5 5.5 v
S H Ik Vrer” VRer <Vanc 2 5 5.5 v
YNGR Van® -~ 0 - VRer Y%
Li ST e Fs® - - - 1 MHz
o e it DNL® - - +2.0
Uy AR 2t INL® Fs= 0.5MHz - - +4.0 s
TOPOFF? Vapc = 5V - - +10.0
TR % >
BOTOFF* - - +10.0
TAEHR lop” - - 1 - mA
SR LR lpp” - - 1 - nA
ADCH} 5% Fanc” —~ 24 MHz
ADCH: 4 i 1] Teonv” Tsample = 8 24 Tanc
Faoc = 1IMHz
LIS NER AN Ran” Vapc = 5V 100 K
Tsample = 8
NOTE:

(1) iR LAFNS, ADC #EEZ2IpR%]. 1.8V TAEN, ADC B84 B /N T 500KHzZ.
) ADC (¥ NFHHTRI ADC (¥ TAE B b 4528 DL RCRAE A A 0% o R ATk 1 R A ) SR 15 0 mT LA 4 N BRI £, BV A

R Faoc = 0.5MHz 8 Tsample = 16, R=100K. Capc AW RFECRFFHLZ, 1% H 25 A 78 i 8] 75 22355 &2 TC=10 x

(Rapc+RaIN) X Capce FH Rapc NRAEFFRHIBH, 5 KME 1K; Capc N HERFERFFHEE, fNMH S5pF.

3

Epara
N

RAIN

AINX

AAAAAAA

12bit

ILeakage: 1u

vvvvvv

ADC
CORE

ADC

i
—EADC
~

Figure 3-4 ADCRFEERE
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3.13 HLBe st
Table 3-14 Hh B B et
(Ta = —40 to 105°C, Vpp = 2.4V to 5.5V)
2 #E &AF B/ME LRl BAHE i

B NS HL Vore® - - 3 10 mV
g NS HEL Viem” - 0 - Vop-1.5 v
TAEHLIR lop” - - 60 - uA
i NI FEL TR I - - 1 - nA
M) S8 st ] Tresp1” ZE i AN100mV - 100 - ns
IRV R VhysTo” - 35 - mV

NOTE: 1) %0 S [A] A BCATES AR SEI 6], 00T )8 5 SR80 g B a5 BN 7 IR AR IR, S5 (8 ) T s =

o

APTCHIP MICROELECTRONICS 3-13
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3.14 WEFINTVREFS 3% By I 4
Table 3-15  WFINTVREFS3% B R4tk
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S e %M B/ME HAE BAMHE AL
VINTVREF1® - - 1.200 - Vv
INTVREFZ% H &
VINTVREF2” - - 2.500 - vV
o Vop = 5.0V
Vacc11™ -1 - +1 %
Ta=25°C
® Vop = 5.0V
Vacc12™ -1 - +1 %
Ta=-40to 85°C
INTVREF i
® Vop = 5.0V
Vace21™ -1 - +1 %
Ta=25°C
,2\ Vob = 5.0V
Vace22~ -2 - +2 %
Ta=-40to 85°C
' [ ]
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3.15 s e tt
Table 3-16 RAMFIZ 222 (41t
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
SH a2 v-353 &/ME HRE BAME | BAL
BE R B Vooor” VAR M R AR = 0.8 - Vb \Y

NOTE: (1) f&ilE RAM H IR A Z R BRI GRIEIREICT) Bl R AR FF A A PR B R R A (PRHIEIRAS X

™o

Table 3-18 FLASHAZZIRHE (TBD)
(Ta=—-40 to 85°C, Voo = 1.8V to 5.5V)
2K Ciine) x4 ®/ME B BAE | B
eV EDNGN Fwsize - - 4 - Byte
I FpRroMsIZE -~ 128 - Byte
Foromsize -~ 128 - Byte
gmFErsa) (1word) Fiprog 20 -~ - us
TR B [H] Fipera 2 - - ms
it BE BRI ) Fimera 10 -~ - ms
Y ERV€AY Frwe 100,000 - - Times
o HE R FF I (7] Fiar 10 - - Years
D (YmFREEIERRRT) Fidd - - 5 mA
APTCHIP MICROELECTRONICS 3-15 l"”1'
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3.16 EFHEFY (ESD) %5t
Table 3-179 & HLBh{P 48
S ) iR BME | BEE | BRME | BA
HBM 4000 - - v
BB P VEsp MM 200 - - \V
CDM 500 - - \Y
' [ ]
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BHERRT

4.1 APT32F004137 Frd s s Al
TSSOP20

SOP20

QFN20

SOP16

MSOP10

SOP8

' [ ]
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4.2 TSSOP20
- D .
EEEEEEEEE R
" !

o5 : 2

w <
_‘_jﬁeﬁiHHﬁDHHHHH

’7_"'_
L__}?_
L

OIM| Min (mm) | Max (mm) oM 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 AA 0.09 0.20

E 6.25 6.55 81 12°TYP

E1 430 450 82 12°TYP

D 6.40 6.60

L 1.00

L1 045 0.75

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

NOTE: ‘D'AGIEHEEDL. RESRNEH. FEREFLAREIL0.15mm.
BRI AEAERR IR G B AR B B . SR 2 AT 0.25mm.
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BT

4.3 SOP20

Bl

®0.8+0.1
HIHRIL
] |
A AARAAARR -
i B I
|
| _\j_ ™
|
| I
O T N I A _
|
|
! | |
IEEEREERRER Nie
[ m
Al A2
D
A 0
3
| SR
—
BT 2 (m 2% () I )
it it
A 12. 40 13.00 H 0.02 0. 25
Al 0. 40TYF 2] 8° TYP
AZ 1. 27TYF
B 7.40 7.90
Bl 10. 15 10. 45
B2 0. 60 1. 00
C 2.15 2.55
D 0. 25TYP

Figure 4-2 SOP20 (1.27mm) 3R~}

NOTE: “A” AMUIEHHEL., FEERAEH . FEIIRZEFUAL0.15mm.
“B” U ANELARRRIR i) BB A5 B B GRS BUR R 2 BHL AL 0.25mm.
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20 " b )
! PIN1# Sl LU k
D j\ i
D co2huds" C
5 = =1
B g \—-—
- d
M
Dk e YMBOL MIN, NOM. MAX.
s A 050 | 055 060
= ms) a NEANNNANAK Al o | o;e | 055
R Sk EXIEE0E | — STFFr@[CTATE] L > i Sl -
Ilm BOTTON VIEV b 0.15 0.20 025
(=T D 3.00BSC
; f” £ 3.00BSC
L OO StAmve fLae AB Dl 160 170 180
Mok f £l 160 170 180
SIDE VIEW [¢ P 0.40BSC
L 025 | 030 035
K 020 = &
aaa 010
bbb 007
ccc 010
ddd 005
eee 008
FFE 040

Figure 4-3 QFN20 (0.40mm) 3R~}

' [ ]
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4.5 SOP16
©0.8+0.1
BRI ARiL
A | |
THAHAARR 2%
|
1 : /*\:
> —t-—
T i
|
| N
2| = T -
|
|
v ~]-
[ -
B o
,, HHHHHH A 2
A a2 A3
D
A 9
J
[&]
Y
—
R~ R~
__‘.__\_J, =/ (mm) = (mm) . o =/ (mm) &= (mm)
A 9. 80 10. 00 H 0.10 0. 25
a1 0. 45TYP B B° TYF
A7 1. 2TTYP
B 3.70 4.10
Bl 5. 80 B. 20
EZ 0. 35 0. 65
C 1.30 1.50
D 0. 25TYP

NOTE: “A” AMUFHHHEEH. FEuig HEH.

Figure 4-4 SOP16 (1.27mm)& 3 R~

SR I AEL0.15mm.
SRR ERILAEIL0.25mm.

“B” U ANEARRR 5 ) 28 A ik B B

APTCHIP MICROELECTRONICS
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4.6 MSOP10

D COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

A
I & SYMBOL MIN NOM MAX
1.10
o

0.05 0.10 0.15
0.75 0.85 0.95

| 0.30 0.35 0.40
0.18 - 0.27
017 0.20 0.23
013 - 0.20
0.13 0.15 0.16
4\97 2.90 3.00 3.10
o L 475 | 490 | 505
2.90 3.00 3.10
e 0.40 0.50 0.60
L 0.40 0.55 0.70
BASE METAL L1 0.95REF
@\//\/D & WITH PLATING [ 5 0.2585C
\E)( R 0.07 - -

R1 0.07 =
R 7 o & — =

I I
| .
i H L] I 01 9° 12° 15°
SECTION B-B
B B

—c 1+

2 NOTES: 1. ALL DIMENSIONS IN MILLIMETERS REFER TO JEDEC STANDARD MO-187 BA
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
T ] i [ \ 2. INDEX $#0.60+£0.10 WITH 0.05MAX DEPTH.
o
<<€
il
<

Figure 4-5 MSOP10 (0.50mm) 33 R~

' [ ]
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4.7 SOP8
[ [ N |
‘\ 2 <" 1 :I
Il Sy LN N
- 3 L
(P S, . A B ]
Df
| S— b
H H HH —
~—
\>\\\\\ SO = I
N N7
@ = N N J
\\\\l\ NANNNNNN
O
: : —! WITH PLATING BASE METAL
LR
] e SECTION B-B
Aol [ e | B_:;
i Symbol : Mill?meter
Min Nom Max
A = o 1.75
Al 0. 10 0.15 0.20
A2 1.35 1.45 1. 55
b 0.39 = 0. 47
bl 0.38 0.41 0.43
c 0.20 et 0.25
cl 0.19 0. 20 0.21
D 4.78 4.88 4.98 Note:
Df 4.93 e 5.33 1. All dimension are in mm.
E 5.80 6.00 6.20 2. Dim E1/E does not include plastic flash;
L 80 3% L9 Df includes plastic flash(f);
= g "027:65C T flash: Plastic residual around body edge after
5 = 3 o S iE dejunk/singulation.
= > 3. Dim b does not include dambar protrusion/intrusion.
T 0.05 — 0.20 4. Plating thickness 0.007mm-0.020mm.

Figure 4-6 SOP8 (1.27mm) ¥R~
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WER

WER

5.1 7= fhr A RTE

APT 32 F

00 41 F 6 P 6

T T —L» -40°C to 85°C

BT, P — TSSOP

S — SSOP
M — SOP
U— QFN
C — MSOP

v
ROMK/N: 6 — 32KB

v
EBE: F— 20pin
E — 16pin
N — 10pin
A — 8pin
v
MCU #4114

S/F: flash

Figure 5-1 7=fhay & MiE
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5.2 RIIF=MiTIHELS
Table 5-1 APT32F00417= 51T Wy %451 B
EY| il =g
APT32F0041F6P6
APT32F0041F6M6
APT32F0041F6U6
0041
APT32F0041E6M6
APT32F0041N6C6
APT32F0041A6M6
10127"
APTCHIP MICROELECTRONICS 5-2 [ | l’ 1
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