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1.1 APT32F1031/+4

APT32F1031 /2 152 M4 i e 7 H O TP Sk BF 2 84K (T-HEAD Semiconductor) RISC-V W% A& 1) 32 {7 &k
BEA A B L. APT32F1031 B Fy ML 1] AR A N Dok, s okds, 974, i &5
e RISC-V 32fiCPUN#(1.55DMIPS), CHFHJEAMIRE. k452217, WAART MISWDIRE K

o MNLHEEPERRVEAE

o J#(80Kbytes FEfFINfE, Mi73KbytesHdh: [N 17

o N &8Kbytes SRAM, 1f fT-HiAR, HdErifik

o LfEFE: —40to85°C

o LfEHEVIME: 1.8t05.5V

o Iy LAESR: 48MHz

o RISC-V CLICH Wi#ziil#s: SCHRFEhASHLE 17 72 W

o ISR ERFIDIFESEHIZS (SYSCON)

o JSIEIIMERF AWDT)

o WHHEITMENZ (WWDT)

e 1x6ch DMA#EHil#E (DMA)

o IXI6f7I AL E T BT HER(EPT), ®ATIMERFF7EEPWMAiH ThRE, L H 6% nl e & N B AN AEIX
o Ix 16fLM e 88T E% (GPT) , CHr2BtPWM H Thfk

o Ix 16f7TH#(#}H(COUNTERA), 3R HzhHEETRe DL PR ECE R TH B hae (s R A2

o Ax 167 FEAHITIMER (Basic Timer)

o Ix 16HMRINFETIMER (LPT)

e 1x16fiRTC

e HTIE{EH:0: 1xI12C, 3x UART, 1XUSART, 1x SPI, 1x SIO

o ZiK241I126ADC, SZFFAFAMBVREF A

o Z¥F96bit UIDINAE

o RZIHFFI0NGPIO, FrfGPIOK AIHCE A b i

o WFI=MI{EM: RUN, SLEEP, FIDEEP-SLEEPHiZ

o ZIA25FE Il B ] A

o 4 ANRHEIRIKSNE MR E I SCHRE N K FLIR 9 120mA)

APTCHIP MICROELECTRONICS 1-1 [ ] '
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1.2 FERM
1.2.1 435 (CPU)

e FHFRISC-V RV32E[MIC #5414

o 16320 FH A AE S

o 2P AT I KL

o FHJAWIB2NIXI2NL AR Fei Lk S (45 R RS RE3240)
e SWD (Serial Wire Debug) iz 1

1.2.2 TERREE (HWDIV)

o HAMESHFE LTI BHGEIEH

o CERI2LIHESRENB2AIBR L, i 3246 i A1 A B
o S5AHCLKJE iz Bt

o CRRRREUE R AR Tk

1.2.3 F#f# (Memory)

o 80KbytesiINHRFEFINAFE, SCRFISPLRI, (RIXERIAR/INATACE, SR CRCIRS:
o 3KbytesHIMALHHEINAF, B NAF AR IS1T
e User Optionfic &
SRR AL L e B
BTG E RS E
Az e E
o  LHEESHEN, SRR ™R (FREGEHREEMS)
o  Z%ik8KbytesHI N HESRAM, SZH#ffi{:CRCE:H:
o /pifi(little-endian) 7t 77 X

1.2.4 ATREHBriEHE (CLIC)

o SFFA8ATHIE (IRQ[47:0D

o ARG BT A Hh e

o RAWIIE AL AT GRAR A TR S B E . A R 3. A A
o TEIAFE R, SRR B A R

o {1 e TR R H A A i

- [ L
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1.2.5 RGEH|FR(SYSCON)

HPERAEIR400KHZ F] 24MHz (EMCLK: External Main Clock, #h83: i), SCR:pS7 ()32, 76 8Kt B 17

WES TSR  2.097MHz / 4.194MHz / 5.556MHz (default) = optionitf (1% %@ #%{4, IMCLK: Internal

Main Clock, P43 3= 044

W EE IR % 24MHZ/48MHz (1%fk % @ 31 4{f, HFCLK: High Frequency Clock, A iy i i )

WEB4HTR 27KHz (5% %@ M %{H, ISCLK: Internal Sub Clock, A 4t 4)
PN IR 88 1 SCRE AR

YFHRINFERE . (SLEEP/DEEP-SLEEP)

RTHFERE T SCRE AT g2 A ThAE AR AL

T 2 R P ) A A

A AR R AR I MR RIR RN, SRR E BP0 3 Py 4R

A SR E B I b HE

AN TN B IR A R, SRR R A R 1) B
FLASHFISRAMIR IS A 1R 3, nIFL B ik & Ko E AL

SEALJEK A B (RSTID)

1.2.6 WSLE T IHERSE (IWDT: Independent Watchdog Timer)

SRR AR E: sk
AT AT R o
MST TAELE S04 SR R I AT 4R 18 A I 508 (27KHzZI )

1.2.7 16fr35a R it 2%/71 %% (EPT: Enhance Purpose Timer)

S G ST b NI AN eB e BT
FATIMERG 7THPWME H, ELFEAB I P AR I B0,  SCRFARE T A H 5 34 4 i
SCREEAMATH, FEXHES], PR, o=
SCRPR SR AR AR B 1 A

S5 NEPIX

RY R, LVDTiid &
SCRPRER A AR DR
SRR BV R A SR A ik v - B X
AN LS S A il 22 i [ A5 R T A
A CAETERR A, B2 SR LU 3R
SCHFETCBH RIS

APTCHIP MICROELECTRONICS 1-3
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o PCLKTfEmf 4t

1.2.8 16AE A ERH 28/t % % (GPT: General Purpose Timer)

o PO BN, b, G

o BATIMERSCREF AN H B, &A@ ] il B Ny PWMIB T i H il
o SUHRFHMA, BEZANHTRME

o CFFETCBHFHELE)

o  PCLKT. {4k

1.2.9 BBME KA (CNTA: Counter A)

o IAMIGKLMYTIEES, SCREE S EH TR DL B E I T B
o WRIR/REA VT P ) SRV A i A R A L

o TEANEWINEIG A, i A ST bk B T

o rHARMERIACE

o ATLLHITIRBN7 A A i AR | REE 1L

1.2.10 2Rl 8% (BT: Basic Timer)

o AMNIGNIIEBIG I, FRFHEEE TR

o —ANHBUETAAA, SKFFPWMBIESHH, HABT2HBT3A R PWME
o CHEFEUK MR

o HFHUEEMatchrR T, JE I AT Y

o CIFETCBH{FHLE

o PCLKT {EH

1.2.11 {RTh#EE R 2331838 (LPT: Low Power Timer)

o 1GMMAIE IS, FFHZhEINAE

o —IGAIHBUET A, SCRFPWMED

o ITHAMUESE, TILEFL. 2. 4. 8. 16. 32. 64. 128/

o WRFEZFIENENE: ISCLK. IMCLK. EMCLK. PCLKE(# #MHCLK
e SZRFToggles PWM#i i Uke

o STRPELUKA R

o SUFFAMITBIAIMATCH A

o WFFETCBH D)

APTCHIP MICROELECTRONICS 1-4
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1.2.12 B E 3% (RTC: Real Time Counter)

o POREMIAR, XFEHRY

o IFEFThAE: SCRERE (128824/NEED . 4y, FRRITRP, BCDHSIC

o HApThlE: SCHE. A. HAUEW, BCDK; HABNEERG

o WRFRERIRAENE: A IREMCLK (3ZH£32.768KHz) Wi EHRIMCLKAI N #HREIHRISCLK
o SCRR2ANTI YA

o SCHFRIIE I b

o WHFETCBH{FIKE)

o WAL GEILCLO%H)D

1.2.13 HAF 1M (WWDT: Window Watchdog)

o JLTPCLKT{E

o KHFFEANIATHE P

o AL H MR S AR AE
o ITEERRIHTE LR G T RE

1.2.14 BHARPWEREE (UART)

o  3NilE

o SIIEIEKSE, IFRBAL(FEEL, O/1RLE)
o FUPMIBXSLIUL K FIFO

o TR AN B R R A

1.2.15 R RPUCRS (USART)

o 1MEiE

o 5. 6. THISHIEUEKE

o FJIBX8LIUL K FIFO

o HYRMFRMIPFEZR

o RZERAL, MUKTIANLE A SRR
e S FFLoop-back#iz

o LFFFEPE A TAER

o SCRFLINGZWMY:  LIN1.2E(#LIN2.0
o CRFEAE MU  1SO7816-3F%

APTCHIP MICROELECTRONICS 1-5 [ ] '
P71



APT32F1031535 F/it R

1.2.16 FEPHBITELZ (12C)

o 1AMEIE

o CFFZEN2CEL, SCRFFEHLEGE ML LIER,

o IrHfEAEIN100KDIt/s, AR I A400Kbits, HE EE AT IA IMbit/s
o MR R AT SO A AL F R I B AL

o THrEE106LFHAE

o AIYMFESDALRRERT (]

o HINMEWHEIhRE

o HUSHIBXSALILKFIFO

1.2.17 FEBSEED (SPD

o 1MHIE

o THHRIERIBIEWUCSE . 451647
o HFFTHAMNUE

o BFEMTIS AT PR

o CHFRLRIURAE

o HUfI8x16HLIL K FIFO

1.2.18 B TR AFIHED (SIO)

o IMIE, FALRIEIFGED, MEEELGR

o [E GBSO 4

o FHEIT, X164 PatterniiE s H

o BRI, CRFIELE32bitel E pattern IR, SRR RFER A S, SRR JE Y

1.2.19 12fri$rit#:2% (12bit AD Converter)

o  ZIR2ANMBINIBELIERE, S HALFFVDD. SMEER. INTVREFEEFVR

e ADCHINSZF:AMADCIN. GND. 1/5VDDAI A ¥ & ks HL IS 2 % R (INTVREF)

o FFRRIMSPSHE i

o HJMCE RAEORFFIN [A]

o THRHEALFEW AR [ 3h ELi R 4 R

o HRFZIFHIFHRA, EEnIALI6ANETE, ARG E ORI, HRINT, R, RaI g
o CHFETCBH{FHLEN

- [ L
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1.2.20 A HEESHEIE (INTVREF:

1 N ADC KL B TE AR e N
YENADCHIVREFHI N (ADCAZR TAEEAGHEIRAS ™)
SZHHE: 1.0V

1.2.21 W¥EEBEE (FVR: Fixed Voltage Reference)

1E NADCHIVREF#i
ZHHE: 2.048V/4.096V

1.2.22 B4 (TKEY: Touch Key Sensor)

T FL A i R ) PR ARG 0L T i
SCREEARSY A, BENLCECE, SRmEmPiT AR
SCRF25AN I I IE

SCRER AR, RO RR25A L E T

fof A 180 38 b N7 R R P SR EORE A T
EZLERENT LY X E,
SCRFEAT 1 B4 S AU N 2R e nde

1.2.23 B EHE (CRC)

1.2.24 Ffh % % #3448 (ETCB: Event Trigger Cross Bar)

Y H % T Byte, Half-word, Word 5 #:1E
A3 HICRCZ W 45
o CRC-CCITT: X¥+ X2+ X5+1
o CRC-16: X%+ X% +X2+1

0 CRC-32: X324+ X2+ X2+ X2+ X6+ X124 X114 X104 X8+ X7+ X5+ X4+ X3+ X2+ X+ 1

R YRR E

i N\ bl A 1 4 (CRCIC IR AT T DA e Fe M T QR AR

AR I SO W B (LSBAL G B EHMSBAL )

S TG E B P R ) EL BB A
R SR8 i R G

AN I 18 S 7641~ Sourcedi N ik 7
18 37 Fr644 Targeth H ik %
T8 SCRF A R

«!T«!;«!T
@4

>
@4

Internal Voltage Reference)

APTCHIP MICROELECTRONICS 1-7
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1.2.25 EHIO (GPIO)

2. %30 1GPIO

Hedp i AR O, N R AT A E

f HH ATk N i K R ) RA 2R
SCREg R A i

T SCRFTTLH P4 ABufferfic & (TTLU/TTL2)
BT A S SR A h T D e

1.2.26 HAMKIhFEER

e SLEEP: XMESFH RGH 2 FICPURS &

e DEEP-SLEEP: XHATH RGHf £ FICPUR£h

o T[flE JDEEP-SLEEPMLRYR: AhEHWT. iWDTH . LPTHW. LVDH K. RTCH Kok & fih 45 2 4k vb b
1.2.27 FHEAM (POR: Power On Reset)

1.2.28 {&HEERRM (LVD: Low Voltage Detector)

o AIMCEMRHEIEENITIEE, FIIESAHIEME (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
o TPCEKH AW, RIES/ MG EE (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9/LVDIN)

1.2.29 THEBEVERE

e 18Vto5.5V

1.2.30 TEHETEHE

o HMBEMEIE: 32KHz ~ 24 MHz

o IR %: IMOSC: 5.556 MHz (max) /HFOSC: 48 MHz (max)
o WHBAHHR: 27KHz

1.2.31 THERETEHE

e —40to 85°C

1.2.32 #3&

e LQFP32
e QFN32
e SOP28
e SSOP24

- [ L
APTCHIP MICROELECTRONICS 1-8 1 'l’1
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1.3 BIFRHE

Table 1-1  APT32F1031¥ V54 bk
APT32F1031
ITEM
32 Pin Fi3 28 Pin H3 24 Pin %
FLASH (Kbytes) (1) 80+3 80+3 80+3
SRAM (Kbytes) 8 8 8
8RR e I 2R (EPT) 1 1 1
164738 F 5 i 3% (GPT) 1 1 1
16 ALK TIFE E I 25 (LPT) 1 1 1
1647 Fefitl 2 I 45 (BT) 4 4 4
CNTA 1 1 1
RTC 1 1 1
UART 3 3 3
USART 1 1 -
SPI 1 1 1
12C 1 1 1
SIO 1 1 1
IWDT 1 1 1
WWDT 1 1 1
ADCHi \ i@ i 24 20 16
TOUCH;# & 25 CH 21 CH 17 CH
GPIOs (HS)(2) 30(4) 26(4) 22(4)
CPUJI% 48MHz 48MHz 48MHz
TAEHE 1.8V ~ 5.5V 1.8V ~ 5.5V 1.8V ~ 5.5V

NOTE: (1) FLASH {05 12 7 N A7 A4 I A7 9 0 23
(2) HS &= N K HIRBRES 10 (High Sink Current 10)

APTCHIP MICROELECTRONICS
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1.4 BEHHERE

v

Debug

Control

aoeB|

32bit CPU
Internal
Flash

g
=)
Bus
Controller
K AHB Lite Bus Interface /
N y/ N Y,

‘ ‘ AHB BUS t

[HWDIV] [ CRC ] AHB2APB Bridge C

/“SYSCON N\

<—>( 12C
LVD IWDT
<->( slo
> ( UARTO -2
4—»( USART (& : L
SPI )ﬁ %)
2 ADC )4—
0 P
4-»( EPT o A
“ D
TOUCH KEY )4—
—{ GPT
ETCB )
<—>( CNTA
C WWDT = LPT >
<—>C BT RTC )—»

“

Figure 1-1 APT32F 1031 4E E
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ERHE

N

1 E
A RIRAPTI2F10317% b BB T Ee M= B

A

»

AR
BRI R

o EWUHE R

o EMIL

o Padriigiy

- [ L
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EWEE

2.2 BHE(H

voo [

BT1_OUTISPI_NSS/2C_SCLAUARTZ_TX/SWCLK/GO/AINS  PA0.6 [
12C_SDA/EPINEPT_CHAX/UARTZ_RX/SWDIO/GUAING PA0.7 [
12C_SDA/USART_TX/SIO/EPT_CHCX/TCH21/AIN20 PB0.10 [
12C_SCLUSART_RX/CNTA_BUZ/EPT_CHCY/TCH22/AIN21 PB0.41 [
UART2_TXEPID/CNTA_BUZIGPT_CHATCH2Z3/AINZ2 pgo.12 []
UART2_RX/EPIIGPT_CHBITCH24/AIN23  PB0.13 [

12C_SCL/IBTO_OUT/EPT_CHBX/EPI3/SPI_SCK/TCHE/G1AIN?  PBO.2 [

31 IPAD4 OSC_XO/EPT_CHCY/N2C_SCLUARTI_RX/LVDINTCHSIGO

30[JPA0.3 OSC_XIVEPT_CHCXN2C_SDA/UART1_TX/SIOMCH4/GO/AINIVREF-
B 28 _1PA0.2 SIORTC_ALM/BTO_OUT/CLONREF+BUF/TCH3/GO

28 Jpa0a UARTO_RX/I2C_SCLBTI_OUT/UARTZ_ TXISWCLKTCH2IGOAINZ

27—JPA0.0  UARTO_TX/12C_SDABTO_OUT/UARTZ_RX/SWDIOTCH1/GO/AINT

26 _1PB0.9 BTO_OUT/UARTO_RX/SPI_MISO/EPT_GHBY/TCH20/AIN1G

25[ 1PB0.B USART_CKUARTO_TX/SPI_MOSVEPT_CHBX/TCH19/AIN18

/
1@ 24 ]PBO.7 USART_TX/UART1_TX/SPI_NSS/EPT_CHAY/TCHISAINIT
2F_SCL w 23] ]PB0.6 USART_RX/UARTI_RX/SPI_SCK/EPT_GHAX/TGH1T/AING

3 F SDA 22 PA0A5 EPT_CHAX/ETO_OUT/2C_SGL/UART1_RX/SPI_MISO

3 21[_]PA0A4 EPT_CHBX/BT1_DUT/ZC_SDA/UARTI_TX/SPI_MOSI

APT32F1031

5 33LQFP 20[JPB0.5  EPT_CHCX/EPT_CHAY/UART2_RX/BTO_OUT/SPI_NSSITCH16

6 19[1PB0.4 EPT_CHCY/EPT_CHBY/UARTZ_TX/BT1_OUT/SPI_SCKITCH1S

7 18[1PB0A  CNTA_BUZ/GPT_CHA/GPT_CHB/SIO/LPT_OUT/TCHO/AIND

8 17[]PBO.0  GPT_CHB/EPT_CHCX/2C_SCLAUART1_TX/ET1_OUT/TCHI4/AINIS

[ )
o
pao.s 11
a0 [z
| K]
114
s

SPI_MOSIEPT_CHAX/GPT_CHAI/GPT_CHB/LPT_IN/TCH10/G 1/AIN11 PAD.10

SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/SIOTCH12/G1/AING3 PAD.A2

EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/TCH/G1/AING PAOD.8

SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCHI/G1/AINTO

EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSITCHT/G1/AINE PB0.3
EPIM/EPT_CHCY/I2C_SDA/UART1_RX/BTO_OUT/TCHA3/G1/AINT4 PAD.A3 [ 16

SWCLK/BTO_OUT/CHNTA_BUZ/MUARTO_RX/EPT_CHBY/CO/GO/AING PADS

SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZBTI_OUT/TCHI1/G1/AINTIZ PAD1

Figure 2-1 &I & (32LQFP)
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w
i o =
[ 2 z
2 £ =
S B
o = @ =
g g § 2 2z
28 35:3
S ¥ g EE =2
E = €@ 2 g & T
£ U o g g §@
a5 5 2 = 2%
5 2 E o @ = m
2 2 £ x X @b I
g E 2 5% 59
SRR =
5 E &L & & h o
< Z P = = Wz
S 2% 22 3¢
289 33¢%8%3
m' ‘nl E - E‘ E
&8 5355 8¢z
= % 9 3 z 45
9 5 e O g =
T £ £ @ o = kB
S 5 g | =
I (S -
£ 5 &8 & 23
Woa 3T 2 3 22
5 ¥ o 2 F E 9
= x £ o & 3k
| | = = = 4
g B o & & o &
o © ® S 3 m o
+ o~
3 35 238§
S 2§ f g7 28
o UUUUUUUL
9 s 8 & & K g8
o
VDD |1 b 24' PB0.7 USART_TX/UARTI_TX/SPI_NSS/ERPT_CHAY/TCH1E/AINIT
4
BT1_OUT/SPI_NSS/2C_SCLAUART2_TX/SWCLK/GO/AINS  PA0E[ ]2 F sc w! 23[_|PB06 USART RMUART1 RMSPI SCKIEPT CHAXITCHIT/AINIG
12C_SDA/EPINEPT_CHAX/UART2_RX/SWDIO/GO/AING  PA0.7 |13 F sDa 22| pa0.15 EPT_CHAX/BTO_OUTN2C_SCLIUARTI_RX/SPI_MISO
12C_SDAJUSART_TX/SIO/EPT_CHCX/TCH2Z/AIN20  PB0.10 ] 4 APT22F1031 21[_]PAD.A4 EPT_CHEX/BT1_OUTA2C_SDAUART1_TX/SPI_MOSI
12C_SCLAUSART_RX/CNTA_BUZEPT_CHCY/TCH22/AIN21  PB0.11 IE J2QFN 20 PB0.5 EPT_CHCX/EPT_CHAY/UARTZ_RX/BTO_OQUT/SPI_NSS/TCH16
UARTZ2_TX/EPIO/CNTA_BUZIGPT_CHA/TCHZ3/AINZ2 PBU.12:5 19 PB0.4  EPT_CHCY/EPT_CHBY/UARTZ_TX/BT1_OUT/SPI_SCK/TCH15
UART2_RA/EPI/GPT_CHETCH24/AIN23 PBU-13:7 13: PB0.1  CHTA_BUZ/GPT_CHA/GPT_CHB/SIO/LPT_OUT/TCHO/AIND
12C_SCL/BT0_QUT/EPT_CHBX/EPI3/SPI_SCK/TCHE/G1/AIN7  PBO0.2 IB 17: PB0.0 GPT_CHB/EPT_CHCX/2C_SCLIUART_TXETI_OUTTCHI4AINIS
- 2 oz o@
=
b

11
P-ﬂﬂﬂﬂ: 12

SPI_MISO/EPT_CHBX/GPT_CHBI/CNTA_BUZ/BTO_OUT/TCH1 1/G1/AIN1Z PAD,

EPT_CHD/EPT_CHEY/BT1_OUT/CLO/SPI_MISQITCHE/G1/AING PAD.S |10

SPI_SCKIGPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCH9/G1/AIN10 PA0.9

SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/SIOMTCHI2/G1/AINTS PADA2
EPI/EPT_CHCY/2C_SDAMART1_RX/BTO_OUT/TCH13/G1/AIN14 PAD1S 16

EPT_CHCX/EPT_CHAY/EPT_CHD/EPIZ/SPI_MOSITCHT/GT/AINE PBO0.3
SWCLK/BTO_OUT/CNTA_BUZUARTO_RX/EPT_CHBY/CO/GO/AING  PAD.S

SPI_MOSVEPT_CHAX/GPT_CHAJGPT_CHB/LPT_IN/TCH10/G1/AINT1

Figure 2-2 &g XE(32QFN)

- [ L
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EWEE

vss[—]1

voo[—]

BT1_QUT/SPI_NSS/12C_SCL/UART2_TX/SWCLK/GU/AINS PA0.6[]
12C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AING  PA0.7C]

2
3
4

12C_SCL/BTO_OUT/EPT_CHBX/EPI3/SPI_SCK/TCHB/G/AIN7 PB0.2L]5

EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSITCH7/G1/AINS PB0.3C |6
EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/TCHS/G1/AING PA0.8C—]7
SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCHY/G1/AIN10 PA0.SC]8
SPI_MOSVEPT_CHAX/GPT_CHA/GPT_CHB/LPT_INTCH10/G1/AINT1 PA0.10C ] 9
SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZ/BTO_OUT/TCH11/G1/AINT2 PA0.11C—] 10
SWCLK/BTO_OUT/CNTA_BUZ/UARTO_RX/EPT_CHBY/CO/GO/AIN4  PA0.SC] 11
SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/SIOITCHI2/G1/AIN13 PA0.12(] 12
EPI/EPT_CHCY/I2C_SDA/UART1_RX/BTO_OUT/TCH13/G1/AIN14 PA0.13[]13
GPT_CHB/EPT_CHCX/I2C_SCL/UART1_TX/BT1_OUT/TCH14/AIN15  PB0.0C—]14

F SCL F_RSTB
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28 [—IPA0.4 OSC_XO/EPT_CHCY/I2C_SCL/UART1_RX/LVDIN/TCHSIGO

27 [—IPA0.3 OSC_XI/EPT_CHCX/I12C_SDA/UART1_TX/SIO/TCH4/GO/AIN3/VREF-
26 —IPA0.2  SIO/RTC_ALM/BTO_OUT/CLONREF+BUFTCH3/GO
25[—JPA0.1  UARTO_RX/I2C_SCL/BT1_OUT/UART2_TX/SWCLKITCH2/GO/AIN2
24[PA0.0 UARTO_TX/I2C_SDA/BTO_OUT/UART2_RX/SWDIOITCH1/GO/AIN
23[1PB0.9 BTO_OUT/UARTO_RX/SPI_MISO/EPT_CHBY/TCH20/AIN19
22[IPB0.8  USART_CK/UARTO_TX/SPI_MOSI/EPT_CHBX/TCHI9/AIN1S

21 [IPB0.7 USART_TX/UART1_TX/SP|_NSS/EPT_CHAY/TCH18/AIN1T
20[IPB0.6 USART_RX/UART1_RX/SPI_SCK/EPT_CHAX/TCH17/AIN18

19 [JPA0.15 EPT_CHAX/BTO_OUT/2C_SCL/UART1_RX/SPI_MISO

18 [—IPA0.14 EPT_CHBX/BT1_OUT/I2C_SDA/UART1_TX/SPI_MOSI
17[JPB0.6 EPT_CHCX/EPT_CHAY/UART2_RX/BTO_OUT/SPI_NSS/TCH16
16[__1PB0.4 EPT_CHCY/EPT_CHBY/UART2_TX/BT1_OUT/SP|_SCK/TCH15
15[IPB0.1 CNTA_BUZ/GPT_CHA/GPT_CHB/SIO/ILPT_OUT/TCHO/AINO

Figure 2-3 & {ize L E(28SOP)

vbD ]

BT1_OUT/SPI_NSS/12C_SCL/UART2_TX/SWCLK/GO/AINS PAO0.6[|
12C_SDA/EPIO/EPT_CHAX/UART2_RX/SWDIO/GO/AING PAO0.7[ ]
12C_SCL/BTO_OUT/EPT_CHBX/EPI3/SPI_SCK/TCH6/G1/AIN7 PB0.2[]
EPT_CHCX/EPT_CHAY/EPT_CHD/EPI2/SPI_MOSI/TCH7/G1/AIN  PB0.3[]
EPT_CHD/EPT_CHBY/BT1_OUT/CLO/SPI_MISO/TCH8/G1/AIN9 PA0.8[|
SPI_SCK/GPT_CHA/CLO/EPT_CHCY/LPT_OUT/TCH9/G1/AIN10 PA0.9 [
SPI_MOSI/EPT_CHAX/GPT_CHA/GPT_CHBILPT_IN/TCH10/G1/AIN11 PA0.10 ]
SPI_MISO/EPT_CHBX/GPT_CHB/CNTA_BUZ/BTO_OUT/TCH11/G1/AIN12 PA0.11[]
SWCLK/BTO_OUT/CNTA_BUZ/UARTO_RX/EPT_CHBY/CO/GO/AIN4  PA0.5 [

SWDIO/EPT_CHAY/BT1_OUT/UARTO_TX/SIQ/TCH12/G1/AINT3  PA0.12]
EPIM/EPT_CHCY/12C_SDA/UART1_RX/BTO_OUT/TCH13/G1/AIN14 PA0.13

.
1 24
2F_SCL F_RSTB 23
3F_SDA 2
4 21
5 20
APT32F1031
6 19
24SS0P
7 18
8 17
9 16
10 15
1 14
12 13

IVSS
PA0.2 SIO/RTC_ALM/BTO_OUT/CLO/NREF+BUF/TCH3/GO
PA0.4 OSC_XO/EPT_CHCY/I2C_SCL/UART1_RX/LVDIN/TCH5/GO
PA0.3 OSC_XI/EPT_CHCX/I2C_SDA/UART1_TX/SIO/TCH4/GO/AIN3/VREF-
PA0.1 UARTO_RX/I2C_SCL/BT1_OUT/UART2_TX/SWCLK/TCH2/GO/AIN2
PA0.0 UARTO_TX/I2C_SDA/BTO_OUT/UART2_RX/SWDIO/TCH1/GO/AINT
PA0.15 EPT_CHAX/BT0_OUT/I2C_SCL/UART1_RX/SPI_MISO
PA0.14 EPT_CHBX/BT1_OUT/I2C_SDA/UART1_TX/SPI_MOSI
PB0.5 EPT_CHCX/EPT_CHAY/UART2_RX/BTO_OUT/SPI_NSS/TCH16
PB0.4 EPT_CHCY/EPT_CHBY/UART2_TX/BT1_QUT/SPI_SCK/TCH15

[ IPB0.1 CNTA_BUZ/GPT_CHA/GPT_CHB/SIO/LPT_OUT/TCHO/AINO

[ 1PB0.0 GPT_CHB/EPT_CHCX/I2C_SCL/UART1_TX/BT1_QUT/TCH14/AIN15

Figure 2-4 &g X (24SSOP)
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2.3 BHThRES B

Table 2-1 iR 7 & BT RE I TFELN 7B

o UP: LHiffif; DN: Fheflifg;, 10: XUa; 1 #A; O: %, P: #HE, G: i, z =il
Table 2-1 EHIThREH L
. 3
Pin Name E § %
A |22
&
g
Ola|B
& 8 8 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 ADC EXI
SR
]
1121 VDD - - - - - - - - VDD |PWR | - | P
21312 PAO0.6(TTL2) BT1_OUT SPI_NSS 12C_SCL UART2_TX SWCLK - GO AINS EXI6 [ SWD |UP]| I
31413 PA0.7(TTL2) 12C_SDA EPIO EPT_CHAX UART2_RX SWDIO - GO AIN6 EXI7 [ SWD |UP| I
4 PBO0.10 12C_SDA USART_TX SIO EPT_CHCX - TCH21 - AIN20 EXI10 10 -1z
5 PBO0.11 12C_SCL USART_RX CNTA_BUZ EPT_CHCY - TCH22 - AIN21 EXI11 10 -1z
6 PBO0.12 UART2_TX EPIO CNTA_BUZ GPT_CHA R TCH23 - AIN22 EXI12 10 -1z
7 PBO0.13 UART2_RX EPI1 - GPT_CHB - TCH24 - AIN23 EXI13 10 -1z
8|54 PBO0.2(TTL)(HS) 12C_SCL BTO_OUT EPT_CHBX EPI3 SPI_SCK TCH6 | G1 AIN7 EXI2 10 -1z
96 |5 PBO0.3(HS) EPT_CHCX EPT_CHAY EPT_CHD EPI2 SPI_MOSI TCH7 Gl AIN8 EXI3 10 -1z
10|17 |6 PAO0.8(HS) EPT_CHD EPT_CHBY BT1_OUT CLO SPI_MISO TCH8 | G1 AIN9 EXI8 10 -1z
11(8 (7 PA0.9(HS) SPI_SCK GPT_CHA CLO EPT_CHCY LPT_OUT TCH9 Gl AIN10 EXI9 10 -1z
12(9 (8 PAO0.10 SPI_MOSI EPT_CHAX GPT_CHA GPT_CHB LPT_IN TCH10 | G1 AIN11 EXI10 10 -1z
13|10( 9 PAO0.11 SPI_MISO EPT_CHBX GPT_CHB CNTA_BUZ BTO_OUT TCH11 | G1 AIN12 EXI11 10 -1z
1411110 PAO.5 SWCLK BTO_OUT CNTA_BUZ UARTO_RX EPT_CHBY Cco GO AIN4 EXI5 10 -z
15|12 (11 PAO0.12 SWDIO EPT_CHAY BT1 OUT UARTO_TX SIO TCH12 | G1 AIN13 EXI12 10 -z
16(13 (12 PA0.13(TTL2) EPI1 EPT_CHCY 12C_SDA UART1_RX BTO_OUT TCH13 | G1 AIN14 EXI13 10 -1z
17114 (13 PBO0.0(TTL2) GPT_CHB EPT_CHCX 12C_SCL UART1_TX BT1_OUT TCH14 - AIN15 EXIO 10 -1z
1811514 PBO.1 CNTA_BUzZ GPT_CHA GPT_CHB SIO LPT_OUT TCHO - AINO EXI1 10 -1z
19116 |15 PB0.4 EPT_CHCY EPT_CHBY UART2_TX BT1_OUT SPI_SCK TCH15 - - EXl4 10 -1z
20(17 (16 PBO0.5 EPT_CHCX EPT_CHAY UART2_RX BTO_OUT SPI_NSS TCH16 - - EXI5 10 -1z
21118 (17 PA0.14(TTL2) EPT_CHBX BT1_OUT 12C_SDA UART1_TX SPI_MOSI - - - EXI14 10 -1z
22(19(18 PA0.15(TTL2) EPT_CHAX BTO_OUT 12C_SCL UART1_RX SPI_MISO - - - EXI15 10 -1z
23|20 PBO0.6 USART_RX UART1_RX SPI_SCK EPT_CHAX - TCH17 - AIN16 EXI6 10 -1z
24 (21 PBO.7 USART_TX UARTL1_TX SPI_NSS EPT_CHAY - TCH18 - AIN17 EXI7 10 -1z
25|22 PB0.8 USART_CK UARTO_TX SPI_MOSI EPT_CHBX - TCH19 - AIN18 EXI8 10 -1z
26|23 PB0.9 BTO_OUT UARTO_RX SPI_MISO EPT_CHBY - TCH20 - AIN19 EXI9 10 -z
2712419 PA0.0(TTL) UARTO_TX 12C_SDA BTO_OUT UART2_RX SWDIO TCH1 | GO AIN1 EXIO 10 -1z
28125(20 PA0.1(TTL) UARTO_RX 12C_SCL BT1 _OUT UART2_TX SWCLK TCH2 GO AIN2 EXI1 10 -z
29126 (23 PAO.2 SIO RTC_ALM BTO_OUT CLO VREF+/BUF TCH3 GO - EXI2 10 -z
30(27 (21 PA0.3(TTL) OSC_XI EPT_CHCX 12C_SDA UARTL1_TX SIO TCH4 GO AIN3/VREF- EXI3 10 -z
APTCHIP MICROELECTRONICS 2-5
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31|28|22 PA0.4(TTL) 0OSC_XO EPT_CHCY 12C_SCL UART1_RX LVDIN TCH5 | GO - EXI4 10 -1Z
32| 1|24 VSS - - - - - - - - VSS [GND | - | P

1) HMREALIHREFIPAC.2E S, W] LUH F User OptionTh A8 % £ fic &

2) F_SCLK, F_SDAT, F_RSTBN/MHiNfFkexk LA 155

3) HANIOE I N R E B CFI0ThAE, AR LU FHEXITh gk f & v b

4) MILHE=HATESWDEL, SWDERKT MEAEAVETERST, RAEDRN PA06 Ml PA0.7, HAM L. AR
H, B2 SWDMAFTI BB EBAFTIRE, TUKEERERERH L EERRE.

5) TTL Mode %I, SE/RZEMRASCFTTLLIAEF, BRASCFTTLLMTTL2H T, BETiESHGPIOREY

6) M (HS)FF S MIOANKEIIKS) T (High Sink Current 10), SZFF120mARE R, BL%ES%EGPIOEY

7)  FRAEGOEGLHME MR 7 LR RAFTIRE, &R LARE N N ETHTIEE, HISYSCON_IOMAPO/L[CFGVALN]E . Ak
WS E (APT32F103x A% HFM) SYSCON IO & X & T ik -

Table 2-2 GOMG1fIOMAP

CFGVAL GroupO (GO0) Group1(G1)
0 12C_SCL UARTO_RX
1 12C_SDA UARTO_TX
2 GPT_CHA EPT_CHAX
3 GPT_CHB EPT_CHBX
4 SPI_MOSI EPT_CHCX
5 SPI_MISO EPT_CHAY
6 SPI_SCK EPT_CHBY
7 SPI_NSS EPT_CHCY

- [ L
APTCHIP MICROELECTRONICS 2-6 1 'l’1
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2.4 TheEe S mst

TR R DD BE AR AT LB GPIOIAF T B B AT UL %, — L8R Thae A EWUN I, 7 R A AS
[F 2 FH A8 FH 2 R AN TR D RE

EHTENRROE , ALOIRER ;
1) WA, RS AT T A TR, A T R S A S M AR 5

2) XSFHIATIRE, WIRZANE AR L B A E — AN ThEE, IBAAFS 5 /NFIE A B S LR, Bln, 2PAO.SFIPAO.1HS# AL
BHRRXE, HAPA0.1(AF1)ZRX, TPAO.5(AF4)FRXALE TLRK .

- I »
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2.5 EHIThRE UL A
AEVEHER T LR & IR ThRg
o HHJEE
o  RLTIREETH
o HNEAMLHLINAEE
o AREOER
o NPT EEM
TE:
1) D: 7% A B
2) 11O: XA I FaN; O: Hrth
3)P: HIF; G: #h
4)Z: =i
2.5.1 BBIEEH
Table 2-3 HIEE U
R B2 R 1’0 4 B8 B DIA
VDD O F HR .
YR
VSS POy }
2.5.2 RATHEEE M
Table 2-4 RGThEeE UL
R B2 FK 1’0 YA DIA
RSTB || BEAEE AN, MPAO.2IEFFRESETBIY, WA LhHkH. D
. XIN I SE SR L TN A
o XOuT O | 412 SR ke A
CLO O | WA GE Ehig D
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2.5.3 WiEHR T RE B
Table 2-5 FEMEHTREE UL A
i A5 1 42 R /0 BRIV DIA
PAO.X I/O | JEHIO A D
GPIO PBO.X I/O | @10 B D
EPT_CHAX | O | EPTHyIEIBEALX i H D
EPT_CHAY | O | EPTri@miEAmY#H ! D
EPT_CHBX | O | EPTHi@miEBIX#H ! D
EPT_CHBY | O |EpTii@miEBiY#H i D
=PT EPT_CHCX | O | EPTHYIEiECHIX ! D
EPT_CHCY | O | EPTHyEIECHIY ! D
EPT_CHD O | EPTIY@EDH D
EPIX | | EPTHIS 2RSS D
GPT_CHA O | GPTHEMAKI D
GPT GPT_CHB O | GPTH @B D
BT BTx_OUT O | BT#iih D
CNTA CNTA_BUZ | O | iH-HrssAmIE s D
LPT_OUT O | LPTHM It D
T LPT_IN || LPTHIAMEBSIN D
RTC RTC_ALM O | RTCIHIFE I kb D
12C_SCL || 12C 8 47 D
12¢ I2C_SDA | IO | r2cH i1 4 D
UARTX_RX || UART 47 3 e D
UART UARTX_TX O | UARTH 47 %udE i D
USART_CK | I/O | USARTH T4 D
USART USART_RX || USARTH 174k D
USART TX | O | USARTH: /7 %0# 4 3% D
SPI_NSS /O | SPIM (55 D
SPI_SCK /O | SPIFEI 455 D
SPI SPI_MOSI O | SPItHRf i 1 D
SPI_MISO || SPIEG A 1 D
SIO Slo /O | SIOHH 4 N4 i ity 11 D

APTCHIP MICROELECTRONICS
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AINX || ADCH 4 N\ iE A
ADC
VREF+/- | | ADCAMEZZ P ERMNE S A
TCHx /O | ¥ fz 4 i A
TOUCH ‘
co /O | fifid 4258 22 Hy 2585 T A
2.5.4 HirEOEK
Table 2-6 &iA$E O E ML
-2 &R 1’0 & UL IR DIA
SWCLK | ERATIBR, BB D
(PA0.6)
SWD SWDIO 11O D
(PAOG.7T) FATEWER N, R b
2.5.5 WX TRER
Table 2-7 NAFEFTREMULH
I RER BT 1’0 UL A D/A
F_SCL || AT R D
F_SDA 1o | s 47 Kcdi D
FLASH F_RSTB I | Ehr D
VDD HLE (2 I/EVDDAIVSSZ 1] N 0. LuF ) 238 HL75) A
VSS G | A

APTCHIP MICROELECTRONICS
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—, -
S5
3.1 2En R U
@: EPEMEAARAE

@: i
@: BT
3.2 IRS¥

e e Tk WRIRSHT R AE T TR RE G MR AR . a8 RATAE UL WIS FrAE (0 26 1 ¥ R 9 A e O IR
WOLAE, ERRSEC T TARS S E i AT Sk .

Table 3-1  RIRSH

ZH e A HfE Hhr
TAEHE Vop - -0.3t06.5 \Y;
LETANGERES Vin - -0.3t0 Voo + 0.3 \Y
IR R ERES Vo T vty 11 -0.3to Voo + 0.3 v
o AN EIOFEN 15 mA
_ A TRIRSIOFEN 120 mA
O3B HL i N
Isink2 £ ERIOFEN 200 mA
Isource FANOHLH 15 mA
AR BRI Ta - —40to 85 °C
AR Tste - -65 to 150 °C
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33 WEIIELXE

A lE i AR TR DA BRIEH TR AR A SV SRR AR 26 DA RS 2R IR . S PHAERE
HERESRAF DN AR A T TAR T RE S PRI AT S v, E ISR A

Table 3-2 #EETA/ESM4

S5 5 2% A Bfr
TAERE Vbb - 1.8t05.5 \Y;
TAERBEIR Ta - —40 to 85 °C

APTCHIP MICROELECTRONICS 3-2 [ ] '
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3.4 1/0 ¥m %5

Table 3-3  1/O ¥ 4%k

(Ta=—-40 to 85°C, Vpp = 1.8V t0 5.5V)

ZH

i)

e {is

B/ME

#AUE

BAE

Hpr

BN L

@
ViHo

B, JETTLAE R
Vop = 1.8V to 5.5V

0.8 Vobp

Vop

Vint®

TTL1#&E= (PAO0.0, PA0.1, PAO.3,

PAO.4, PAO.6, PAO.7,
PA0.13~PAO0.15, PB0.0, PB0.2)

Vop = 5.0V

2.2

Vop

TTL1#x (PA0.0, PAO.1, PAO.3,

PAO.4, PAO.6, PAO.7,
PA0.13~PAO0.15, PB0.0, PB0.2)

Vop = 3.0V

15

Vop

®
ViH2

TTL2#&= (PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0)
Vob = 5.0V

13

Vop

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

11

Vbp

PN I EVES

Vio”

P, FETTLRR
Voo = 1.8V to 5.5V

0.2 Vop

o)
Vi1

TTL1#E (PAO0.0, PA0.1, PAO.3,

PAO.4, PAO.6, PAO.7,
PA0.13~PAO0.15, PB0.0, PB0.2)

Vop = 5.0V

0.9

TTL1#= (PA0.0, PAO.1, PAO.3,

PAO.4, PAO.6, PAO.7,
PA0.13~PAO0.15, PB0.0, PB0.2)

Vop = 3.0V

0.5

o
VL2

TTL2#&x (PA0.6, PA0.7,
PA0.13~PA0.15, PB0.0)
Vop = 5.0V

0.5

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

0.4

B e P

@
VoH

lon=-15mA, Vob = 5V

Vopb — 1.0

i AR AL

o
Vou1

lo1 = 15mA , Vob = 5V
CAT A ¥ )

APTCHIP MICROELECTRONICS
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lorz = 120mA , Vop = 5V
Vo2? | (PA1.6 ~ PA1.8, PA1.11 ~ PA1.13, - - 1 Y}
PBO0.5 ~ PB0.8#% FH IRz )
EE TR LR ILH® BT %%, Vin = Vob - - 1 uA
A N IR LR I ® T, Vin=0 - - -1 UuA
[ HLBH Reu® | Voo =5V, Vin = 0V 25 50 75 kQ
T HLFH Reo® | Voo =5V, Vin =5V 25 50 75 kQ
NOTE: @ &7/=illisk
@ B
3.4.1 (VDD - VOH)” @ VDD = 5.0 V
VDD-VOH@VDD=5.0V
1
0.9
0.8
0.7
E 0.6
I
g o —®—_40°C
(o]
2 04 25°C
85°C
0.3
0.2 -
o1 /

(=]

4 6 8 10 12
IOH(mA)

Figure 3-1 (VDD-VOH) JBEEHIZE

14

16
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3.42VOL” @ VDD = 5.0 V (standard ports)
VOL@VDD=5.0V(standard port)
0.900
0.800
0.700

0.600

®—_10°C

VOL(V)

0.400 ®—25°C
85°C

0.200

0.100

0.000
0 2 4 6 8 10 12 14 16
I0L(mA)

Figure 3-2 VOL(standard ports) &/ gk

3.43VOL” @ VDD = 5.0 V (highsink ports)

VOL@VDD=5.0V(highsink port)

=
30.600 —— 40°C
=

—®—o5C

85°C

0.200

0 20 40 60 80 100 120 140
I0L(mA)

Figure 3-3 VOL (highsink ports) iR
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3.5 1/0 ¥ DA IS
Table 3-4 /0 % AT Fiddd:
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
S¥ e %A B/ME | #BE | BKE | B4

i N KA IOFIN® JT A5 i 11 - 10 - MHz

g o B KA R |IOFout® JIT A 5% 11 - 10 - MHZ
NOTE: @ RiffiFfl
APTCHIP MICROELECTRONICS 3-6
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3.6 IAE ALRFE
Table 3-5 HABELIGME
(Ta=-40to 85°C, Vpp = 1.8V to 5.5V)
SH 7= %A B/ME | BBME | BKE | B
/MR K TnrsT® - 100 300 500 nS
NRESET R HL & Vhyst © EFHTRRE 1 \
NOTE: @ Rifl3Efh
NS ANAE T HIIE AR 55 & 100ns % 500 ns.
RN B S S 5 AL T 100ns MHARNTEME S (READ .
MBS S S % EE T 500ns FHVCNERES (HAD .
: TNRrsT :
< >
| |
| |
NRESET E: :f
0.3 VDD
|
|

Figure 3-4 nRESET #AMNF
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3.7 LB E AR
Table 3-6  _EEE Rt
(Ta=-40to 85°C, Voo = 1.8V to 5.5V)
2 s A B/ME | AUE | BKME | B
YR AR A R SRvpp® - 0.1 - - V/mS
NOTE: ® WitffillE, ASTEEF=Filik
v
A
Status | POR Reset \jn;ﬁg‘i‘o D Working POR Reset >< Iniﬁﬁgg‘o A Working
VDD —\ J—
Min VDD

i J

Figure 3-5 EHEMMEEREE
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HAREE
3.8 A Wk A\ At
Table 3-7 A &R M N R
(Ta=-40to 85°C, Voo = 1.8V to 5.5V)
e 2 e % B/ME | AU | BKNME | B
r TR\ K tintH® Vop = 5.0V 15 30 45 nS
H A A AT K v tinr? Vop = 5.0V 15 30 45 nS
NOTE: @ M F¥Ad
ARSI E B A% 5L N 15ns & 45 ns.
QR AMR W5 5 5 AR T 15ns BN TERUE 5.
Ui AN RIS 5 55 B i T 45ns B AN ARG S .
tinTL tinTH
External 0.8 Vpp ——
Interrupt N\ 0.2 Voo

Figure 3-6 #MEiH BT \BY 7
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3.9 PTG AR

RGP FE =MIRY %5
® SMBEIRG A
® NI EIRG A
o NELEIRY &

3.9.1 M EIRG 2

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

2% % St R o | RS |
PG 2 A Femosc® - 0.4 - 24 | Mhz
P8 I 5t FLBEL Rrp® XIN 3t [l 2 4 10 MQ
Fe e s ] @ Tsta® - - 20 - ms

C1l
XlN
AR CEE AR e :7E T 0.4 - 24 | MHz
) '
LE% Xout
Cc2

Xin
HMZ IR (RS ® K?E T
_ - 32.768 - KHz
7O
czi‘:‘i Xout

QFEBETT%EP_’D_ Xin
AN T -@ 0.4 - 24 | MHz

D_ Xout

NOTE: ® #&itffiE, ArEmE=HiiR,
(1) SEPREIFEE I 77N ESYSCON_[OSTR] 4 fa iE L5445 i) /)

- [ L
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3.9.2 AR EIRG 2Rk
Table 3-9 A EIRG255FE
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ ®ws A B/ME | HEUE | BKE | B4
IMO - 5.556 - MHz
PR A AR Fimosc® IM1 - 4.194 - MHz
IM2 - 2.097 - MHz
AL Ton® - 40 50 60 %
Tacc® Ta=27°C -1 - +1 %
e IMO Ta=-40 to 85°C -8 - %
GRGIEYi °
Tacc IM1 Ta=-40 to 85°C -8 - %
IM2 Ta=-40 to 85°C -8 - %
Fa g I (] Tsta® P Y05 P T8 B A AR AR - - 10 Clk
NOTE: @ &/=lisk
@ RiFiPE
@ WA RIE, AFEEF AR
3.9.2.1 IMO/1SAZRIE B i 2%
IMO/1(5M/4M) -8 FE e 4%
a5
8%
o
58
4%
3% min
2% o aue
1 max
0%
-a0 =40 =20 e 20 0 0 B0 100
- 2%
-3%
%%
-5%
-6%
-7%
-B%
-9%

Figure 3-7 IMO/13= -5, B Bh 2%
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3.9.2.2 IM2SRRE Rt 4k

-60 -40

=20 1%, 0

Figure 3-8 IM2#5i%& 15 i i &

100
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3.9.3 W R IR R4k

Table 3-10 WHREIRY FFrtE
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ Hiass %A B/ME | #EME | BKXE | B
i1 - 24 - Mhz
Ik S Frrosc” —
12 - 48 - Mhz
A Topn? - 40 50 60 %
‘ Tacc? Ta=27°C -1 - +1 %
R S H =
Tacc Ta = —40 to 85°C -8 - 8 %
Fea 5 B ] Tsta® FEL Y5 FEL TR A B B TARE S - - 10 Clk
NOTE: @ &#7=llix.
@ RLAVEAE
® WIRHIE, ATEEF PR
3.9.3.1 HFOSC(48M) i 5 B 2%
HF (48M) 3% -8 F th 2k
9%
B%
7%
0%
5%
rLY
3% min
2% avg
1 'C max
0%
a0 -40 =20 1 O 20 40 &0 B0 100
2%
-3%
=45
-5%
-6%
-7
-B%
-0%45

Figure 3-9 HFOSC(48M)#i=%-i5 B th £
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AR B RE ik

Table 3-11 AN BIIRYG 251

(Ta=—-40 to 85°C, Vpp = 1.8V t0 5.5V)

-

]

e Sia

B/ME

HAE

BAE

Fohr

o
Fisosc

27

KHz

Sit=d

Top®

50

60

%

RHEJa R

Tacc®

Ta=27°C

+1

%

®
Tacc

Ta=-4010 85°C

%

F g I A

®
Tsta

P P I BB IR AR B A

10

Clk

NOTE: @ &=llik.
@ P

@ BHRIE, AERP K.

3.9.3.2 ISOSCHIZRIE & i £&

-40

-20

9%
8%
7%
6%
5%
45
3%
2%

0%
-1%
-2%
-3%
]
-5%
-6%
-T%
-8%
-5

o

IS(27K) SE-EE %

oy

Figure 3-10 ISOSCHi %15 & th 4%

B0

100

min
avg

maK
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3.10 THEHR

Table 3-12 T/EHH
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)

o &
, . RE2 | 8h B
ZH8 | /5 Ui B e Yix Vo i S I N
i {i=A (A
B | |
Ta=25°C 5V - 27 | -
loo.® SYSCLK = 48MHz 3.3V — 2.67 -
IEH TAE RUN mA
Ta=25°C 5V - 0.89 -
SYSCLK = 5.556MHz 3.3V - 0.85 -
Ta=25°C 5V - 0.68 -
SYSCLK = 48MHz 3.3V - 0.67 -
Iop2® CPU I #hx ] SLEEP mA
Ta=25°C 5v - 0.22 -
SYSCLK = 5.556MHz 3.3V - 0.21 -
LA - Ta=-40°C 5V - | 65| 70
- o @ | A SR oo oy | DEEP 20 1 70 1 ua
" . Pk ] i SLEEP |~
Ta=85°C 5V - 145 | 700
RTC{EH% 32KHz Ta=25°C 5V DEEP - 55 -
lons® EMOSC T1E, B 3.3V | SLEEP UA
RTCAMNT A B 8h % Ta= 25°C with _ 36 _
PRI 7] RTC
RTC{%H% 27KHz Ta=25°C 5V DEEP - 33 -
- ISOSCLAE, Bk 3.3V | SLEEP UA
DD32 .
RTCAIMNITA I8 K Ta = 25°C with _ 28 _
AR B G A RTC

NOTE: @ &Mk
@ R P
TAF B FAEEE 1/O S LU EhL, R HLHAL

- [ L
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3.11 R E & A I e

Table 3-13  {RIEE AT
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

S e ¥ s m/ME | RAEME | BKE | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.35 25 2.65
ICEE AL - 2.65 2.8 2.95
. Vthrf®
(Voo FR&EHT) - 2.95 3.1 3.25
- 3.2 3.4 3.6
- 35 3.7 3.9
- 3.8 4.0 4.2
- 2.0 2.1 2.2 \Y
- 2.25 2.4 2.55
- 2.55 2.7 2.85
MG s e e - 2?2 22 212
(Voo T F&EHY) i i ’
- 3.4 3.6 3.8
- 3.7 3.9 4.1
1.0
- 0.9 (LVDIN) 1.1
IR HLE AVivp® - - 200 - mv
TAEH lec® - - 9 - uA
o T HL L lpp® - - 0.1 — uA
NOTE: @ &/ =Mk
@ R

@ BHRIE, AERP K

- [ L
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3.12 128/ B s e 2 e 1

Table 3-14 12748/ 85 a4t
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

e 21 Ziin &M BAME | REME | BKME | BAL
i3 - - - 12 - Bit
TAEHE Vapc®® - 1.8® 5 5.5 Y%
B H g Vrer” VRer <Vapc 2 5 5.5 %
PN EN AR N B Vain® - 0 — VREF \
L2 ST R Fs® - - - 1 MHz
o AR 2t DNL® - - +2.0
By ARtk INL® Fs=0.5MHz - - 40 |

‘ TOPOEE® Vapc = 5V - — +10.0
s iR 2 -

BOTOFF - - +10.0
TAER lop® -~ - 1 - mA
KW LI lpp® - - 1 - LA
ADCIH B Fapc® - 24 MHz
ADCH 45 J& Teonv® Tsample = 8 - 24 - Taoc
Fapc = 1MHz
A S TN Eq Ran®@ Vapc = 5V - - 50 K
Tsample = 8

NOTE: @ &r=ilik
@ R
@ BEMIE, ALEREM A
(1) {RETAERT, ADC 3 EZF|MR#] . 1.8V TIEN, ADC I ##5i% 8 /T 500KHZ.
(2) ADC [ttt NBEFURT ADC ) AR i b 45156 DL SCRRE JE BRSSO 5. F- 000801 IR Fa S8 s 05 mT LA N BELATL R 4%,
Bl Faoc = 0.5MHz & Tsample = 16, R=100K.

Capc NN HEKAEORFF AT, 1% HLZF (4 78 FUINS 1] 75 2405 /2 Tc=10 X (Rapc+Ran) X Capce ' Raoc JoKAEIT S HRE, #%
KfH 1K; Capc N EERFEORRFFEZ, HOK{H 5pF.

- ' [ ]
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RNN

AINX

RADC

AMAMAMN

3
I

I eakage=1UA

VVVVVY

1

12bit
ADC
CORE

ADC

_[EADC
v

Figure 3-11 ADCRREEEE
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3.13 WP B 2% B EAF T
Table 3-15 A ERE 2% B R IRR %
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S8 s A B/ME HRIE BAE I:<K iy
KRS H R FVR.® Vob > FVRL - 2.048 - Vv
[ =i FVRK® Vob > FVRH - 4.096 - Vv
Vaccl1® \fD :255'?(\:/ 1 2.048 1 %
A =
&% RS VS
Vaccl2® o~ < - . 9
acc Th = 40 to 85°C 3 2.048 3 Y%
Vop = 5V
Vacch1® h ® 25500 -1 4.096 1 %
5% R y—
Vacch2® Po = - . 9
acc Th = —40 to 85°C 3 4.096 3 Y%
NOTE: @ &=l
@ N
3.13.1.1 FVREEIR B iiLR
FVR(2.048V/4.096V) B -8 E 2k
4%
3%
min
1%
avg
max
0%
-60 =40 =20 0 20 60 100

-45%

Figure 3-12 FVRHE [E-{E & #i £&
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3.14 AEFINTVREFS % B s 4514
Table 3-16  HWEBINTVREFS % i K PRk
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ ws %A B/ME BRE BAE BAL
INTVREFZ#% Hi & VINTVREF® - - 1.0 - Vv
Vacc1® Ta=25°C -1% 1.0 1% \Y;
INTVREF} & .
Vacc2 Ta=-40 to 85°C —2% 1.0 2% V

NOTE: @ RiHIvFAY
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3.15 ety tE
Table 3-17 RAMFIE RS 1454t
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S s x4 B/ME HHfE BAE BAT
AR L Voopr®@ TR M NRAR =0 0.8 - Vbbp Vv

NOTE: ® #itfRiE, AfEE ik,

(1) PRIE RAM 8 A R R R AR AL (RBEIRBET ), B 2 R4 A A7 a OIS S IR R A R BEHR A

T .
Table 3-18 FLASHPNFE R
(Ta =—-40 to 85°C, Voo = 1.8V to 5.5V)
2% 5 A w&/ME HARUE BRfE LA
LT Fwsize - - 4 - Byte
i Fesize - - 256 - Byte
Fosize - - 64 - Byte
gmfERT 1] (1Word) Fiprog” -~ 20 -~ - us
U RS 1] Fipera” - 2 - - ms
200 R R IS TR Fimera® - 10 - - ms
DFLASH##5 4 Fafowe” #i—page 100,000 - - Times
PFLASH# 5 I8 Frmwe H.—page 100,000 - - Times
PFLASH & = 5 7 s Fpitnwe” - - 2,000,000 | Times
HH ORI TR Fiar® - 10 - - Years
Dh¥Fe (ImFE BRI Fiad® - - - 5 mA
NOTE: @ Ml
@ WIHRIE, AR
(1) —Apage’E —IH—IK
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3.16 EHBFP (ESD) 45
Table 3-19  BFEBGIGM:
¥ s iRt B/ME | BBME | BRKE | B
HBM 4000 - — v
i EEL B P i VEsp MM 200 - - Vv

CDM 500 - - Y}
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LQFP32
QFN32
SOP28

SSOP24
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4.2 LQFP32
TOP VIEW SIDE VIEW

R 9 —

D Dimensions
*H | RAE | REE | BRAE
D|1 SYMBOL MIN NOMINAL MAX
A = = 1.60
/H H H HiH H H/_H - Al | 005 = 0.15
— @ | \j’/\ - A2 | 135 | 140 | 145
I | I a3 | 059 | 064 | 069
i -] b | 032 | - 0,43

=y | S D=~ - -

- + 10 c | ous = 0.18
i | E 880 [ 900 | 9.20
- @ | @ = DL | 690 | 700 | 710
H H:H H £ 0 1% 02 E | 880 | 900 | 920
ﬁ % | H Et | 690 | 700 | 7.0

€ c e 0.80 BSC
L |o045 | 060 | 075

SIDE VIEW s ARORER
e 0 0 | 3s° 7*

&I |
4% Pl BT BB B
| f\B i 4 DETAILF 02 1° 12° 13
AZ A ==
A1
N F

Figure 4-1 32-LQFPH 3 R~
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HERF

4.3 QFN32

w
TOP VIEW
d
<<
SIDE VIEW

K- T

JJUUUUU;\JL) S

e d
1= ﬁc

- d

£B| @ gJ
-

) (e

D D2 d

Lo a

A00N000006
by dlpg

BOTTOW VIEW

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL| MILLMETER
MIN NOM MAX
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
A2 0.152 REF
D 3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.80 2.90 3.00
E2 2.80 2.90 3.00
Ne 2.80 BSC
e 0.40 BSC
H 0.30 REF
L 0.25 0.30 0.35
K 0.20 0.25 0.30
b 0.15 0.20 0.25
bl 0.14REF

Figure 4-2 32-QF N33 R~
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4.4 SOP28
TOP VIEW SIDE VIEW
1E#R i +g

- D -— B~/ mm
DOO0000000010T ) T TR A T A
SYMBOL MIN NOMINAL MAX
B - - 265
EE1 Al 0.10 - 0.30
O AZ 2.22 2.30 2392
A3 097 102 1.07
(RIRIRIRIRIRIRIRIRINIRIR o | - 1 os
e b= c 025 - 0.29
D 17.90 18.00 18.10
E 7.40 7.50 7.60
SIDE VIEW E1 1010 | 1030 | 10.50

;mu;m_]‘@ e 127 BSC

A L1 1.40REF
& | * h | 0es - 0.75
P Ll - LE

Figure 4-3 28-SOPH 3 R~
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4.5 SSOP24
[ | g
‘<| -<| JI
14 d & L]
B . b L]
Df o
IRAARARRARAE =
HHHAHAREAA :
— | |
1
3 |
i " '
i ANTIINN
O
WITH PLATING — BASE METAL
B N 4
ikl SECTION B-B
bl el B—B
Symbol Millimeter
Min Nom Max
A — =k 1.75
Al 0.10 0.15 0.20
A2 1.35 1.45 1. 55
b 0.23 — 0.31
bl 0.22 0.25 0.28
c 0.20 v 0.24
cl 0.19 0. 20 0.21
D 8. 56 8. 66 8.76
Df 8. 66 i 9.16
E 5.80 6. 00 6. 20
El 3.80 3.90 4. 00
0. 635BSC
0. 51 0. 66 0. 81
L1 0. 95 1. 05 1. 15
0 0° -— 8°
f 0. 05 s 0.20

Figure 4-4 24-SSOPH 3 R~}
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TIHER.

5.1 Rt BT

AP T 32 F 1 0 3 1 K 9 T 6

B 11 —L» -40°C to 85°C

F3FM: M — SOP

U— QFN
S — SSOP
T — LQFP

v
ROMk/): 9 — 80KB

v
EH¥E: K— 32pin
G — 28pin
1 H — 24pin
MCUZ! &
v l
S/F: flash MCU %4144

Figure 5-1 7= ghar & MiE

APTCHIP MICROELECTRONICS 5-1 [ ] '
P71



UHER

APT32F1031 4R
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Table 5-1 APT32F10317= 5 1T W &4 -5t B
FYill iR SRER
APT32F1031K9T6
APT32F1031K9U6
1031
APT32F1031G9M6
APT32F1031H9S6
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