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B

1.1 XEH®
AR SCRY R APT32F 11027 5 5He T, 358 5 B 1 B8 8 FE 0 B R SR 40 R RS A5 5
1.2 APT32F11024+48

APT32F1102 /& i1 5% M54 e O3 T°F 3L &F  (T-Head Microsystems) CPU W% T & ) 32 fr itk BE AR A< 5 L
APT32F1102 £ Tk A3\ Flash LZHili&, W MG, fm iR v Tl sh], A, i,
Al IR AN .

o T-Head 32/.CPUWN (2K £k)

o F#k64KBytestE T INFF, 2KbytesHd N 17

o N7 8KBytes SRAM, 1] T-Hitk, HdEfrhs, IS1{FMH

o N{5256Bytes AHHISRAM, W H TAEBIKIIFER ST RAFCPUIL, FH - £ids .

e TAEiRE: -40to85°C

o TfEMJEVEIR: 1.8to5.5V

o Iy LAFMIZE: 48MHz

o PWIIEHIAE: LRESISHECE M HRE R W (NVIC)

o MBI PP AN ThFERE H 25 (SYSCON)

o AJHIE EHAFE AR VT M 15 1] 25 (DMA)

o fififffRILEs (HWDIV)

e CRC##fl#% (CRC)

o RIGHIFAl R LB RIES (ETCB)

o 1x24 NHZER#%(CORET)

o 1x MALETMERZR(IWDT)

o 1x T HFEIMERZHWWDT)

o 1 x 16f7 345 ALE N 3T EES, TBATIMERSZFF7HPWMET H II6E, LR HAMETIEX A (EPTO)
o 1 x24fi2B% IR I AT EEY, SCREPWMIIRE (GPTAO)

o 1 x16072B% (R ER BT EES, XKEFPWMIjHE (GPTAL)

o 2 x 16MI3MR A I AT HAE, SCEFPWMINfE, RFEAMITAEX K (GPTBO~GPTB1)
o 1x16MiI##H(COUNTERA), SHFH3hH B INfE DL SRR B TR TH Bl e (B R A 4%)
o 2x 160 A TIMER (Basic Timer)

o 1x16AfKINFETIMER (LPT)

e 1x16fIRTC

o HITIBfE4E: 1x12C, 3x UART, 1xUSART, 1xSPI, 1xSIO

o ZiK19¥KMI1267ADC, SZERIMITFAVREF A

APTCHIP MICROELECTRONICS 1-1 l'l"1.CHlp
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o 10 x K HLIIRAN I I (A IR S HFE N B K LI 9 120mA)

o EFAESE R L.OVAI P B IE & LK 2.048V/4.096V

e X ¥F96bit UID

o K FF44PIO, P GPIOYRIHLE KA Wr

e #FRUN, SLEEP, SNOOZE, DEEP-SLEEPHISHUTDOWN/

APTCHIP MICROELECTRONICS 1-2 l'l"1.CHlp
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1.3 FER
1.3.1 ¥R (CPU)

e 32-bit RISC CPU#%, R4 KE16f1
o 16/N32fiE A AT 2%

o EI2GAAT K ER

o FAH W32 x 321 fHE 1 B eI [ A1)
e SWD (Serial Wire Debug) it 1

1.3.2 77 (Memory)

o Zik64KbytesH) NEFEITINAE, SCHFEISPLRYT, (R XM A/ NHLE, ZLRCRCIKH
o X ik2KbytesHIM EHE NAF, HEFlashBEHI, AarhiftFiElT.
e User Optionfit &
SR E AL A R &
I TEE I RRIRS I E
R e E
o LRAREHEN, IRPGEMETRES (RRELTHESED
o %jA8Kbytes[INESRAM, ZRFAFERILE
e Zik256Bytes AHHHISRAM, CHEFAHERIL:
o /hii(little-endian) 774 77 2
o HIRETWHEHIEF (NVIC)
o ZIKI2APHIE
o B2 AgmAEM e, BT WTEA AL R Sk
o BN EA SR ST 1 4 BE Bl A R A
o BEASTIWTIRHARA [ E 1 ) = bk
o CHFBEBETIAE
o CHFRMEAL
o AJEHh Al AR I
o A ERUMC T PG P A R T A A

1.3.3 RGEH| 4 (SYSCON)

o HMHEEIR 32.768K F| 24MHz (EMCLK: External Main Clock, #h# 3 H}4)
o HMIHHIE 32.768K(ESCLK: External Sub Clock, #h#B4iH %)

e W EIE 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) PU->optioni&# (1% @ 7 1H,
IMCLK: Internal Main Clock, P4 #6530 44)

o NEBEIEIRT A 48MHz (1%fw%@ M AE, HFCLK: High Frequency Clock, A i i )
PR 27KHz (5% % @ 41541, 1SCLK: Internal Sub Clock, Py #34iiH )

APTCHIP MICROELECTRONICS 1-3 l'l',1.CHlp
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o NERIRY A A SRR AR R

o SCRHKINFERI (SLEEP/ SNOOZE/ DEEP-SLEEP)

o [RIFERE AN SRR g R I DA LAY

o TIRMFEMII B o)A AR

o HMHRIRR AR (AN SRR, SCRF B S U1 R E RO
o AN ERIREL N UE P AL B

o AN BT IR, SRR W Ak 1 R0 R

o FLASHFISRAMK I ff B B, ]l & HilsiE RA LN

o SAJERMAMEH (RSTID)

1.3.4 HEFMERV HIEH S (DMA: Direct Memory Access)

o IR FFAHIE

o RIE AT E A E AL H A bk

o flURIFHHETCBESH, SCHEATA Wbk 1t

1.3.5 TEf:BRESE (HWDIV: Hardware Divider)

o A SEE LT T2 A REIEH

o CHEI2LIHEBRELAIZ2AL PR A, 3245 B AR AR

e S5AHCLKJHE #ia 5 i A

o SCRRRREE G S R b

1.3.6 JIrF I IHER 2 (IWDT: Independent Watchdog Timer)
o HAINEFECE: GE8)

o TJC B E B AR E Ik

o S TARAENFHE IR T A g fE 18 A T 2% (27KHzIN )
1.3.7 HOEITH (WWDT: Window Watchdog)

e JETPCLKIAE

o SCRESEAIHTHRE il

o AL B A K SR AR AR

o ITEERIHTE R G Re

1.3.8 16 5m 7Y e i 85/ (%% (EPT: Enhance Purpose Timer)
o MR dEEG . R RN

o  FATIMERAABIMIIPWME Y, SCHFAMNHLEUE, 52 CFRFTHPWMEH .
o CREEAMmH, FEXIEH], Bk, B

APTCHIP MICROELECTRONICS 1-4 APTCHIP
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Bk

SRR BB E AR R
HhER I A EPIX
ARG, LVDH Wik
SCHER R A7 2 IR A
S B S A RN A ik e A 5
AN K7 LEARCER P fid R 2 o ) 25 RO it
A UL TARFER AR, e % SCRpAA LUBUE A 3R
Y RFETCBEH 53
PCLK TAER %

1.3.9 16f0iB F e i 82111 H#8A (GPTA: General Purpose Timer A)

SR OB R IR, RIS
FANTIMERSCHRER AN I8 TE, ARSI 0] T B 9 PW M T H 25 1
SRR, 24 MR E

YRFETCBEH B3

PCLK T {EHT 4

.3.10 164038 it 28/ 4288 (GPTB: General Purpose Timer B)

SR EOE G . JhIE. EGE k
FANTIMERSCHRE =AM 8IS, ARSI A] T E 9 PWMI B H 25 )
SCREEAMG, SEIXAEH], Sridmt, Saus =

SCRAm IR, 2 AR

YHETCBEH A S

PCLK T fEmT 4

311 HEMR R AR (Counter A)

IS, SOfF B S E D) e LR B e A T Eo g
BRAEIRE A AT 6 35 (0 BB A Hi i /4 LE 47

FE— AT N i v M R~ bk sk 56 2 P TG B

o AW AT P

F DA B3 47 75 8% B S FE IR KA A

.3.12 Eabitaf#% (BT: Basic Timer)

I A6HL I E RS, SR A sh E TR
T HFPWMIE 4
TR A S R A ST 0 A

APTCHIP MICROELECTRONICS 1-5
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o CHELGAE . JE A R o b

1.3.13 WELiHAT#% (CORET: Core Timer)

o IA24LI R RS, SCRFE S E AR )RR

o ITHUBTENETTE (CPURSPE 3 450 81 184 41D

SR R TR R R R H R R

1.3.14 {&ThE e it 8311 %8¢ (LPT: Low Power Timer)

o 16f7AIBIE AR, THEHSEBRIRE

o —MIGMILLIRMH A AR, SCREPWMEIH

o BfFAHILEE, FISCEFL. 2. 4. 8. 16. 32. 64. 128414

o iHEWHEETETIE: ISCLK. IMCLK. EMCLK. PCLKEL# 4MiCLK
o S ¥FTogglesl# PWME H Dfe

o SRRk R AR

o RFRAIAF W AIMATCH I8

o WHETCBH{tIES)

1.3.15 BF4FERTS (RTC: Real Time Counter)

o [YPOREMAM, XLFHHRY

o IHWFIhAE: SCHERT (128024/8EHED L 2y BPAITFP, BCDREI
o HHThat: SZE4E. A, HAEWY, BCDR: BINEFERT

o HHFEIERI PR AMEBEIR (XHE32.768KHZ) . N EEEHRIMCLKAI N EIHEISCLK .
o WHER2AT YRR W Bh

o SRRJE A E I n iR

o HUTFRETNRE

o VHFETCBH LB

o HIYRFEAIREH GETCLOHIH)

1.3.16 BHRPW RS (UART)

o 3MNilIE

o SIEIEKIE, LEARIAL(FEERL, O/LFZHK)

o HUMAIBX8ALIN K FIFO

o HYRFEMIPRER

1.3.17 PR PR S (USART)

o 1MNEIE

APTCHIP MICROELECTRONICS 1-6 l'lp1.CHIP



APT32F1102%HE Mt

Bk

o U¥5. 6. THISHIHEKE

o ANHKI8X8ALIL K FIFO

o TYRFEIIPATER

o RREGAL, WUk INANZEAE i R IR
o 7FFLoop-backfEz,

o SCRFRI AT

o SCRPLINGZE WML LIN1.2EGELIN2.0
o CEPEBERPMY: 1SO7816-33%

1.3.18 RPHITEE (12C)

o 1/MEIE

o WFFEZFMU2CELL, SCREFHEF AN LAERHR.

o FrHEREZN100KDIt/s, AT iA400KDbit/s, # FH# i AT ik 1IMbit/s
o HEZE ER AT SO A £ i AL KU A

o 7THLEGFE 104 T HE

o HBNMLIKE ThEE

o HUI8XSALI K FIFO

1.3.19 R4 O (SPD

o 1/MHIA

o 4mARMIEIEMIK S 431641
o WFFEHLAMMHLE

o HUMBX1647UL K FIFO

1.3.20 BiTEANFIH (SI0)

o RAGHASEM, SCRPUR L

o A[EIRIMNCE MBI HG B 2 B EE R

o AT R I AbRE.

o FRUBEIAT, TR (bit) IO RAE B A
o RO, WRIEE B RSN

1.3.21 Bt ¥8 (AD Converter)

o ZIR19MEIIR NIEIE kR, S B SRR BEVDD R A

o ADCHi NS4 ADCINES % 1/4VDD A A 3 ks i £ 2% P (INTVREF)
o WHFEIRIMSPSHE ik

o SRRSO URIRE A LR e gt R

APTCHIP MICROELECTRONICS 1-7
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o WRHZFIFEYMN, HEnIE16NER Y], 0] RIGHCE OB IE, N, R
o CSTRERESCRFEECE RUCKEE, W RIEHLE 1R S
o WIETCBZHAHEZ

1.3.22 N ES#%JE (INTVREF: Internal Voltage Reference)

o {ENADCHIRFEIBIERHERIN
o {ENADCHIVREFHIN (ADCLAI TAEAEGHEIRS T)
o ZEHE: 1.0V () SZhrill &8 T LB 3748 B0

1.3.23 W¥E EBEE (FVR: Fixed Voltage Reference)

e TA[{ENADCHIVREFHI A
o ZEHE: 2.048V/4.096V

1.3.24 BE#FEHE (CRC)

e WK T-Byte, Half-word, Word ) 5 #:4F
o HEFHICRCEZIALEE:
0 CRC-CCITT: X6+ X122+ X5+1
0 CRC-16: X6+ X5+ X2+ 1
0 CRC_32: X32+X26+X23+X22+X16+X12+Xll+X10+XS+X7+X5+X4+X3+X2+X+1
o HYnFEFPTAH
o HIZFEMIR/NuREE (LSBIRJGEEMSBIRSE) ikt AN Eds S CRCE LA LA Kt /E

1.3.25 FHfh Rk % B&EIEH]%8 (ETCB: Event Trigger Crossbar)

o SCRFRITCE M R AR A LI A R
o K FRI2AMph A EIE
o HFANEIE 7644 Sourcelii Nk
o FFNEBIE 64 Targetfi ik £
BN TE SCRPER A il

1.3.26 MO (GPIO)

o 48E: %44 1GPIO

o HEMEEMHAIFRMIHAACE, BN RHREAACE

o SCHFETHUIRASEEI, HAMOKBIEE AL E (10O R K HRHEND
o JITHE IS REAMT AT AE, BRI SCRE20 A1

1.3.27 IRThFEHER

e SLEEP: kMERI RS £ FICPURS &P

APTCHIP MICROELECTRONICS 1-8 l'l',1.CHlp
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e DEEP-SLEEP: XM RGN MCPUR 4, ZHUIRSHR.
e SNOOZE: CPUZHNKiH, {RFRAMEE, 12CHIE iR EEWH, PADIIREIEH .
AR E B AhEE R, iIWDTHRI, LVDH W, RTCHKIEEELPTH I

e SHUTDOWN: RAMEFEARLE, D@ IRERRE, K Z8EW g, KiBoPADRRF#FSHUTDOWNHRR
A, /N PADIR IR IEH DhAE .
T HCE MR WKL, (WDTH, LVDAH W, RTCHKTELAME AL

1.3.28 FHE N (POR: Power On Reset)

o HAIH[E: 1.45V

1.3.29 f& L EAP (LVD: Low Voltage Detector)

o WPCEMMKHEIERLIIIRE, PIIESHEME (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
o PCE KR A AW, PR8N HRME (2.1V/2.4V/2.7VI3.0V/3.3/3.6/3.9 /LVDIN).
1.3.30 THEsRETEHE

e 18Vto5.5V

1.3.31 TAEMREHE

o  HNEFERIR: 32KHz ~ 24 MHz
o  HNEIR#E: IMOSC: 5.557 MHz (max) / HFOSC: 48 MHz (max)
o WEBHHIR: 27KHz

1.3.32 T/EREEHE

e —40to 85°C

1.3.33 #3&

e 48-LQFP
e 48-QFN
e 32-LQFP
e 32-QFN

APTCHIP MICROELECTRONICS 1-9 l'l"1.CHlp
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1.4 BIFME
APT32F1102
ITEM - .
48 Pin H%% 32 Pin #%
FLASH (Kbytes) 64 64
SRAM (Kbytes) 8 8
B 5m R e i 2R (EPT) 1 1
164738 H € I 25A(GPTA) 2 2
164738 H € i 28 B(GPTB) 2 2
164K DI FE E I 25 (LPT) 1 1
164 il 1 2% (BT) 2 2
RTC 1 1
UART 3 3
USART 1 1
SPI 1 1
12C 1 1
SIO 1 1
IWDT 1 1
WWDT 1 1
ADCH \jfiE 19 13
GPIOs (HS)(1) 44(10) 28(6)
CPU#I% 48MHz 48MHz
TAERE 1.8V ~ 5.5V 1.8V ~ 5.5V

Table 1-1  APT32F1102% VR4 8¢
NOTE: (1) HS & A KH K] 10 (High Sink Current 10)

APTCHIP MICROELECTRONICS 1-10 l'l"1.CHlp
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1.5 BEHIER

32bit CPU
)

L Control

Bus
Flash

Controller

Debug

2JrlIalu|

AHB Lite Bus Interface

AHB BUS

AHB2APB Bridge

/ SYSCON O\

IMCLK CTL (5MHz)

0( 12C HFCLK CTL (48MHz) <>
ESCLK CTL (32.768KHz)
-« USARTO ( EEEENGEI
C UARTO 12-bit ADC
(2}
2
m
<—>< UART1 o0
o
<
4—»( UART2
<—>< SPI
<—>< GPTBO~1
- GPTAO-1

10 FUNCTION MUX

Figure 1-1 APT32F 11024 B 4E &l

APTCHIP MICROELECTRONICS 1-11 l'l’,1.CH/P
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BHEE

1E

= IAAPT32F110277 L 1 I Thie(E B .
/3\

S 0N

f

L)
1 TITES
o HMAHE
o EMHIL

APTCHIP
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EHEE

2.2 BhIe X HE

SIO/BT1_OUT/CLO/GPTBO_CHAX/AV GND/AIN17
RTC_ALM/GPTBO_CHB/GPTBO_CHAY/AVREF/FVR/AINO/G2.0
SXIN/LPT_INOUT/SIO/GPTB1_CHAX/SIO/AIN1/G2.1
SXOUT/BT1_OUT/GPTB1_CHB/GPTB1_CHAY/AIN18/G2.2
XIN/I2CO_SDA/I2C0_SCL/SIO/AIN2/G2.3
XOUT/I2CO_SCL/12CO_SDA/LPT_INOUT/INTVREF/G2.4
RESETB/BT1_OUT/CLO/SIO/G2.5

UART2_TX/GPTBO_CHAX/CLO/I2CO_SCL/AINS/ELVI
UART2_RX/GPTBO_CHAY/SIO/I2CO_SDA/AIN4
GPTAO_CHA/GPTBO_CHAX/UART1_TX/USARTO_TX/AIN5

PCO0.0
PA0.0
PAO.1
PA0.2
PAO.3
PAQ.4
PAQ.5
VSS

VDD

PB0.0
PBO.1
PB0.2

©
o
<
o
©o
=
<
Q
o
=
=}
o
Q
X
4
o
I
%
)
=]
X
14
—
=
x
<
=)
@
I
o
g
o
]

LPT_IN/OUT/USARTO CK/IZCO_SCL/SPIO NSS/AIN7  PAO.7

PA1.13(HS) GPTB1_CHAX/SPIO_NSS/CNTA_BUZ/I2CO_SDA

USARTO_TX/I2CO. SDA/SPIO_SCK/AI N8 PAO0.8

0_CHAX/BT1, OUT/UARTZ_ RX/12CO. _SCL

EBIO/BT1_OUT/GPTAO_CHA/SPIQ. R/IISO/AINQ PA0.9

PA1.12(HS) GPTB

16

EPT_CHAY/GPTB1_CHAX/GPTAQ. EHB/SPIO MOSI/AIN1IO PAO0.10

GPTBO_CHAY/USARTO_TX/BTO_OUT/I2CO_SCL

GPTAO_CHB/SPI0_MOSI/GPTA1_CHB/USART0_CK

GPTB1_CHAY/USARTO_RX/CNTA_BUZ/BT1_OUT/I2CO_SDA

GPTAO_CHA/SPI0_MISO/GPTA1_CHA

PA1.11(HS) GPTB1_CHAX/UART2_TX/USARTO_CK

PA1.10
PBO.11
PB0.10
PB0.9

41

APT32F 1102

19

EPT_CHCY/LPT_INOUT/GPTA1_CHB/AIN12 PAO0.12

GPTBO_CHAX/SIO/AIN1I3 PA0.13

GPTBO CHAY/EPTBO CHB/G1.0 PA0.14

EPT, C}_‘IBY/GPTAI CHA/AIN11 PAO.11

UARTO_RX/SPI0_SCK/GPTB1_CHB/USARTO0_CK

GPTB1 EHAX/Gl.l PA0.15

UARTO_TX/SP IO‘NSS/U SARTO_RX

22

GPTB1_CHAY/GPTB1_CHB/AIN14/G1.2 PBO0.3

SWCLK/LPT. IN/(_)UT/USARTO_TX

PB0.8(HS)
PA1.8(HS)

d
35

F_SDAT 34

F_SCLK
@
8

ouoooooooooon

GPTAOACHA/AI N15/G1.3 PCO0.1

PBO0.7(HS)
PBO0.6(HS)
PAL.7(HS)
PBO.5(HS)
PA1.6(HS)
PALS5
PA1.4
PA1.3
PAL1.2
PAL1
PA1.0
PBO.4

12C0_SDA/UART2_RX/GPTA1_CHA/G2.7
12C0_SCL/UART2_TX/GPTAO_CHA/G2.6
SWDIO/GPTAL_CHAICNTA_BUZ
SIO/UARTO_RX

EPT_CHD/UARTO_TX
EPT_CHCX/USARTO_RX/EBI3/UART1_RX
EPT_CHBX/USARTO_TX/EBI2/UART1_TX
EPT_CHAX/USARTO_CK/CLO
EPT_CHCY/GPTBO_CHB/GPTBO_CHAY/G1.7
EPT_CHBY/GPTBO_CHAX/G1.6
EPT_CHAY/GPTAL_CHBIGL5
GPTBO_CHB/EBIL/GPTAL_CHA/AIN16/G1.4

Figure 2-1 ‘EJHIE X B (48 LQFP/48QFN)
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SSN 0IdS/Xd 0LHVSN/XL 0L¥vVN

MO 0LUVSN/MOS 01dS/AHD TaLdO/XYH 0LdvVN

OSIN 0IdSVHO TVYLAONHO 0VLdD

MO 0LUVSN/ISOW 01dS/AHD TVY.LdD/AHD 0VLdD
10S002I/XL 0LHVSN/LNO 0L8/AVHD 09LdO

Vvas 00ZI/LNO TLE/X¥ 0L8VSN/ZNG VLND/AVHO TdLdD

(SH)g'0ad
6'0ad
or'oad
11°08d

6 Tvd
0T'Tvd

MO 0LYVSN/XL 2LYVN/XYHD TaLdD (SH)TT'TVd

SSA

O0_TX/LPT_IN/OUT

BUZ/GPTA1_CHA

T_CHD/UARTO_TX

EPT_CHBX/EBI2/USARTO_TX/UART1_TX

EPT_CHCX/EBI3/USARTO_RX/UART1_RX

EPT_CHAX/CLO/USARTO_CK

GPTAO_CHAJAIN15/G1.3

32 31 30 29 28 27 26 25

o

2471 PA1.8(HS) SWCLK/USART
231 PA1.7(HS) SWDIO/CNTA

221 PB0.5(HS) SIO/UARTO_RX

211 PA1.6(HS) EP
201 PAL1S5

191 PAL4

APT32F 1102

18] PAL1.3

173 Pco.1

9 10 11 12 13 14 15 16

guoogoogu

vbob [:

PA0.3 ]2

XIN/I2CO_SDA/SIO/I2C0_SCL/AIN2/G2.3
XOUT/I2CO_SCL/LPT_INOUT/I2CO_SDA/INTVREF/G2.4

PA0.4 [ 3

vss []4
vbD [s

PB0.0 (6

UART2_TX/GPTBO_CHAX/I2C0O_SCL/CLO/AIN3/ELVI

UART2 RXIGT)TBO CHAY/12C0_SDA/SIO/AINA  PB

_ _ 0.1 7
0.2 s

GPTAO_CHA/GPTBO_CHAX/USARTO_TX/UART1_TX/AINS PB

€04dd
crovd
Trovd
0T'ovd
6°0vd
8'0vd
L0vd
9'0vd

ZTOIVINIV/AHD TALdD/AVHO TdLdD

ZINIV/LNONI" Ld1/@HD TVLAO/ADHO Ld3

TINIVAVHO TVLAO/AGHO Ld3

OTNIV/ISOWN 0IdS/XVYHD TALdO/AHD OVLdD/AVHO Ld3
6N IV/OSIW 01dS/LNO” TLENMHD 0VLdD/0183
8NIV/YOS 01dS/XL 0L8vSN/VAS 002!

INIV/SSN 0IdS/MO 0L¥YSN/1OS 0021/ LNO/NI™Ld1
INIV/ISON 0IdS/Xd TLEVN/XY 0LYVSN/AHD 09LdD

Figure 2-2 ‘EJIE X B (32 LQFP/32 QFN)

APTCHIP
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EHEE

2.3 BHIThRE ST
Table 2-1 #id 7 & BT RERIVELN /3 TE -
o UP: LHifigE; DN: NHfH#E

o 10: X, 1 HiN; O: #ith; P: I, G: M, Z: mFH
Table 2-1 MRS E, KBERSHF

"

=3
&4 &2 = B L £
68 58  aro AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 | X g g ol 8
29 §9 8 z al =8

o
1 PC0.0 sio BTL_OUT GPTBO_CHAX cLo - AVGND AINL7 N 10 RTE
2 PA.0 RTC_ALM - GPTBO_CHAY | GPTBO_CHB - - AVREF/FVRIAINO G20 | ¥ 10 -z | Aaw
3 PAO.L SXIN LPT_INOUT | GPTB1_CHAX sio - - AN G21 | v 10 -z | rE
4 PAO.2 sxouT BTL OUT GPTBL CHAY | GPTBL CHB - - AIN18 622 | v 10 -z | reE
5 | 2 PAO.3 XIN 1200_SDA sio 12C0_SCL - - AIN2 623 | v 10 -z | reE
6 | 3 PAO.4 xouT 12C0_SCL LPT_INOUT 12C0_SDA - INTVREF - G24 | v 10 -z | rE
7 PAO.5 B BTL OUT sio cLo B B B G25 | v 10 . z eg‘é;';
s | 4 vss - - - - - - - - - GND -l .
9 | s VDD - - - - - - - - - PWR -l -
0| 6 PBO.0 UART2_TX | GPTBO_CHAX 12C0_SCL cLo - - AINS/ELVI N 10 -z | Aaw
u |7 PBO.L UART2_ RX | GPTBO_CHAY |  12C0_SDA sio - - AIN4 -y 10 -z | reE
2| s PBO.2 GPTAOCHA | GPTBO CHAX | USARTO_TX UARTL TX - - AINS -y 10 -z | reE
13| 9 PAO.6 - GPTBO_CHB | USARTO_RX UARTL_RX SPI0_MOSI - AING N 10 -z | reE
14 | 10 PAO.7 - LPT_INIOUT 12c0_SCL USARTO_CK SPIO_NSS - AIN7 N 10 -z | rE
15| 1 PAO.8 - - 12C0_SDA USARTO_TX SPI0_SCK - AINg N 10 -z | rE
6 | 12 PAO.9 - EBI0 GPTAO_CHA BTL OUT SPI0_MISO - AIN9 -y 10 -z | reE
17 | 13 PAO.10 - EPT CHAY | GPTAOCHE | GPTBLCHAX | SPIO_MOSI - AIN10 -y 10 -z | reE
18 | 14 PAO.11 - EPT_CHBY | GPTAL CHA - - - AIN11 N 10 -z | reE
19 | 15 PAO.12 - EPT.CHCY | GPTALCHB | LPT_INOUT - - AINL2 -y 10 -z | rE
20 PAO.13 - GPTBO_CHAX sio - - - AIN13 -y 10 -z | reE
2 PAO.L4 - GPTBO_CHAY | GPTBO_CHB - - - - 610 | v 10 -z | reE
2 PAO.15 - GPTBL_CHAX - - - - - 611 | v 10 -z | reE
23 | 16 PBO.3 - GPTBLCHAY | GPTBL CHB - - - AIN14 612 | v 10 -z | rE
24 | 17 PCoO.1 - GPTAO_CHA - - - - AIN15 613 | v 10 -z | reE
25 PBO.4 - GPTBO.CHE | GPTAL CHA EBIL - - AIN16 GL4 | v 10 -z | reE
2 PALO - EPT CHAY | GPTAL cHB - - - - 615 | v 10 - RTE
27 PALL - EPT CHBY | GPTBO_CHAX - - - - 616 | v 10 - RTE
28 PAL2 - EPT_CHCY | GPTBO_CHAY | GPTBO_CHB - - - 617 | v 10 -z | A
20 | 18 PAL3 - EPT_CHAX cLo USARTO_CK - - - -y 10 -z | rE
30 | 19 PAL4 - EPT_CHBX EBI2 USARTO_TX UARTL TX - - -y 10 -z | reE
3| 20 PALS - EPT_CHCX EBI3 USARTO_RX UARTL RX - - -y 10 -z | reE
32 | 21 | PALEHS) - EPT_CHD - UARTO_TX - - - -y 10 -z | rE
33 | 22 | PBOS(HS) - sio - UARTO_RX - - - N 10 -z | rE
34 | 23 | PALT(HS) - SWDIO CNTABUZ | GPTALCHA - - - - |y | swoo | w |z | QXS
s | - | PBosHS) - 12C0_SCL GPTAO_CHA UART2_TX - - - 626 | v 10 -z | reE
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"

=3
a5 a4 = I s £
S8 58  aro AF1 AF2 AF3 AF4 AFS5 AF6 AF7 AFg | X% g c\g ol 28
2% I a a | §| =8

@
36 PBO.7(HS) - 12C0_SDA GPTALCHA | UART2.RX - - - c27 | v 10 - |z | reE
37 | 24 | PAL8HS) - SWOLK USARTO_TX |  LPT_INIOUT - - - - |y | swe | up | z | RiE
38 | 25 | PeosHS) - UARTOTX | USARTO_RX SPI0_NSS - - - -y 10 - |z | reE
39 | 2 PBO.9 - UARTORX | GPTBL CHB SPI0_SCK USARTO_CK - - -y 10 - |z | reE
4 | 27 | oo - GPTAOCHA | GPTALCHA | SPIO_MISO - - - -y 10 - |z | A
4 | 28 | PeOML - GPTAOCHB | GPTALCHB | SPIO_MOSI - USARTO_CK - -y 10 - |z | reE
a2 | 29 PALO - GPTBO_CHAY |  BTO_OUT USARTO_TX - 12c0_SCL - -y 10 - |z | reE
43 | 30 | PpavLio - GPTBLCHAY | CNTABUZ | USARTORX BTL OUT 12C0_SDA - -y 10 - |z | reE
4 | 31 | PALiHs) - GPTBL CHAX |  UART2.TX USARTO_CK - -y 10 - |z | reE
45 PAL12(HS) - GPTBO_CHAX | UART2_RX BTI_OUT - 12c0_scL - -y 10 - |z | reE
46 PAL13(HS) - GPTBL_CHAX | CNTA BUZ SPIO_NSS - 12C0_SDA - -y 10 - |z
a7 | 32 vss - - - - - - - - - | oo - le
s | 1 VoD - - - - - - - - - Pwr - le

HE:

1) SMEEAITIREMPACSE A A, 7 LM#i A User OptionT) ik &

2) F_SCLK, F_SDAT,F_RSTBAAMBINTERF T A LGS

3) HAOE I R R E B FIOThAE, #RAT LA EXIZh RE SR fid & Hh by

4) ¥R (HS)F 5 B0y K IR ERE) - (High Sink Current 10), SZ3F120mARIEERIR, BT %S %£GPIOE Y

5) AF8 G1/G2HIOH & X ThfE, FLAE BE XIOMAFIhAE, HEAKEE 5i3:2%SYSCONE T IO & X

6) Power Down—%#, RETZRRFE I Ashutdown{KIIFERIT, 5 BUF I CREF S ATIIIONH] . ALV*: 7E78F # Ashutdown
RIHFEREE, A % NE B CL L B ORI, U3 BRI i, BRI 225 SYSCONE 5 i shutdown (i D #EAR Uk i .

APT MICROELECTRONICS 2-5 l'l',1.CHIP
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2.4 ThReE TR

RN MBI AH S DI REHS 7] LB GPIOAF D R I B b ATk, —Le HDIReA EMU BE ], J7 (8 P AE & FiA
[ S FH A5 FH 25 FAS [F] R D) R

ERTERRER MR, F)LNMEREM:

1) W T ThEE, WR S A E AR E R E— N ThEe, A FTE X S A E 0SS .

2) SFTHANTIAS, 0 2 ANE EIT B R — AN ThAs, A AFS S /N A B s AU . #iltn, 4PB0.05FIPBO.9#S
WAL B BUARTO_RXDIF, R PB0.05(AF4)7:UARTO_RXD, IfjPB0.9(AF2)/{JUARTO_RXDML & X%

3) GUG2NIOHE & L ThRt, 1L/ AFO~AFSHIEAL b, IR ALEANT B e L TheE, RARNLE /1%:5% SYSCONE T IO E
e

APT MICROELECTRONICS 2-6 l'l",1.CHIP
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2.5 BRHIThRE VLA
RETERIR T LU E IR ThEE
o HHIFE
o  RETHHEE M
o IIEARIR T HEE I
o ARTOEM
o [NfERERTEEH
TR
1) D: 7 A B
2) 1/O: XAl 1 N, O Hith
3) P: AJE; G: i
4)Z: =i
2.5.1 EHIEER
Table 2-2 HJ5 & I B
BB B 110 (=g D/A
i VDD - | SR HEYR
- VSS - |
2.5.2 R E R
Table 2-3 ZRSThEeE ¥
MR B 110 (=g D/A
RESETB || A RN D
XIN | AhE IR AN A
o XOUT O | AMES I SRR IO M A
SXIN || 4hEpEl R (RTCESR) MIHA A
SXOUT O | #hEI IR (RTCEIR) M A
CLO O | Wk &G Sk D
' { }
APT MICROELECTRONICS 2-7 ll”1 CHIP
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2.5.3 TE BT R E
Table 2-4 @RIy L E I B3
B =1 B s I/0 & I B D/A

PAO.x /O | #H10 A0 D
PAL.x /O | #fH10 Al D
GPIO PBOX /O | @10 BO D
PCO.x /O | i#@H10 Co D
EPT_CHAX O | EPTHIEIE AKX % H D
EPT_CHAY O | EPTIMIEIEAM Y i th D
EPT_CHBX O | EPTIWIEIEBHX i th D
EPT_CHBY O | EPTHIEIEBI Y4 H D
EPT_CHCX O | EPTHIEIECHIXHi D
EPT_CHCY O | EPTHIEIECH Yt D
EPT_CHD O | EPTIYiEIE DS H D
EPIx | | EPTHISR SIS MR (5 5 D
GPTAXx_CHA O | GPTAEEAfH D
GPTA GPTAX_CHB O | GPTAKEIEBH D
GPTAXx_CHAX O | GPTAIMIEEAR XYt D
GPTB GPTAx_CHAY O | GPTAREIEARYfir D
GPTAx_CHB O | GPTAMEIEBHH D
BT BTx_OUT O | BT#ith D
CNTA CNTA_BUZ O | LA A I A% 4 HY D
LPT_OUT O | LPTHIM K4 D
T LPT_IN || LPTHIZMHIA D
RTC RTC_ALM O | RTCH 2 I ik H D
I2C_SCL || 12CH 47 R B D
2c 12C_SDA 110 | 12CH 47 %4k D
UARTxX_RX || UART 5 47 504 321 D
UART UARTX_TX O | UART B 174 ds ik D
USARTX_RX | | USART #4754 H20kc D
USART USARTX_TX O | USARTH 174 #s K ik D
USARTx_CK O | USART CKii i D
SPI_NSS /0 | SPIFikfE S D
SPI SPI_SCK 110 | SPIFLET £ {5 5 D
SPI_MOSI O | SPI%d i K D

APT MICROELECTRONICS 2-8 l'l',1.CHIP
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R B A2 FR 110 & UL BA D/A
SPI_MISO || SPIE N\ 1 D
SIO SIO 11O | SIOHE % N4 i 11 D
ADC AINX | | ADCHLHLL 4 N\ i 18 A
VREF+/- | | ADCHMEZHE LRI NfE 5 A
LVD LVDIN I | LVD# A L & A
2.5.4 FiREOE M
Table 2-5 fE:OER¥H
R B I/0 =g D/A
WD SWCLK (PAL.8) | | | HATHIER, AEE Eh: D
SWDIO (PAL.7) | /O | A7 EdEm N, WE8_Ehr D
2.5.5 WX THER
Table 2-6  [NFEREF TR BT BA
R B A2 FR 1’0 & UL BA D/A
F_SCL || HRAT D
F_SDA /O | HFATHUE D
FLASH RSTB || EAr D
VDD P | IR (AEVDDAIVSSZ [A]4: N 0. 1uF K] 2548 HL 2¥) A
VSS G | Hu A
APT MICROELECTRONICS 2-9 l'l”,.’.CHIP
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SR
3.1 SH IR
@: =FEMARARAE
@: A
®: WittRIE
3.2 kRS
MR PR “BRIRZSEC 400 F TAE T RE S & Bk AR . 84t HAA 7 UL B 15 AT e 1 26 ARV el N A RE A AR IE
WIAE, TEWRIRSE &4 F TAESmas T S
Table 3-1 1RIESH
28 5 %A B E:2K 72
TAEHE Vop - -0.3t06.5 \Y/
HNHER Vin - —0.3to Voo + 0.3 \Y;
LR Vo T A5 i 11 —0.3to Vop + 0.3 \Y
Wi it L IOWEN 15 mA
IsiNK1 -
p—— 5 iz B Bl g 11 120 mA
1LY 7
& IsiNk2 £ ERIO%EN 200 mA
IsourRcE FANNOH H 15 mA
TAEAER IR E Ta - —40 to 85 °C
AR Tste - —65 to 150 °C
APTCHIP MICROELECTRONICS 3-1 l'l”,1.CHIP
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3.3 WEIMEEY

A R A B AR P A REIE R TAE . AFP RS R AR 0 T A R R Ok . s PHE
HEFESEAF LA AR A R TAR W RE S PR T S, HE B RAR AR

Table 3-2 #HETI/EL&M

2 75 A BE BAr
TAEHE Vbp - 1.8t05.5 \Y;
TAERSE IR E Ta - —40to 85 °C

NOTE: Praiflith, i ADC %5 AR L 75 2225 BRI S S 0k .

APTCHIP MICROELECTRONICS 3-2 l'l”,1.CHIP
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3.41/0 ¥ O4FH:

Table 3-3 /O ¥%& D4k
(Ta=-40to0 85°C, Vbop = 1.8V to 5.5V)

¥ st - 353 B/ME | SRUE | BOKE | BAL
NS L ViH® BT i 0.8 Vop - Vbbp \V
PN NS Vi@ | T g I - - 0.2 Vop Vv
L Vou® | lon=-15mA, Vop = 5V Vop — 1.0 - - \Y
lot1 = 15mA , Vob = 5V
@ _ _

Voul | g ) 1 v
AR L lorz = 120mA , Vop = 5V

Vo2® | (PA1.6 ~ PA1.8, PA1.11 ~ PA1.13, - - 1 Vv

PB0.5 ~ PB0.85& N K5 2X)
Vop =5V, Vou < 4V

(EV e LV loc® | (PA0.6 ~ PA0.15, PA1.0 ~ PA1.2, - 10 - mA
PB0.3, PB0.4, PCO.1{E iR 5 )

A IR HLIR ILH® BT i 1, Vin = Vob - - 1 uA

RH N IR LR L ® T, Vin=0 - - -1 uA

sk iAzEN E! Rpu® | Vop =5V, Vin =0V 25 50 75 kQ

AN Reo® | Vop =5V, Vin =5V 25 50 75 kQ

NOTE: @ ==k
@ RAVEAS
3.4.1 (VDD - VOH)® @ VDD = 5.0 V

VDD - VOH @ VDD =5.0V

1.200
1.000
> 0.800
I == o,
20°C
S 0.600
8 25°C
0.400
= 85°C
0.200 )
- 105°C
0.000 ¥
0 5 10 15 20

IOH(mA)

Figure 3-1 (VDD-VOH) JEFF 2k
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3.42 VOL® @ VDD = 5.0 V (standard ports)

VOL(V)

3.4.3

VOL(V)

0.800
0.700
0.600
0.500
0.400
0.300
0.200
0.100
0.000

VOL @ VDD =5.0V (standard ports)

5 10 15 20
IOL [mA)

Figure 3-2 VOL(standard ports) ¥R #iZR

VOL® @ VDD = 5.0 V (highsink ports)

1.600

1.400

1.200

1.000

0.800

0.600

0.400

0.200

0.000

VOL @ VDD =5.0V (highsink ports)

20 40 60 80 100 120 140

I0OL [mA)

Figure 3-3 VOL (highsink ports) ¥R #i4;

—0—_40°C

—0—5°C
85°C
105°C

—0—_40°C

—0—75°C
85°C
105°C
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3.5 1/0 ¥ A Fiseis:
Table 3-4  1/0 ¥ DA Fided
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
SH 75 > 353 BME | BEE | BocE | AL

LIPS S PN B IOFIN® A it - 10 - MHz

B IOFouT® P B i 11 - 10 - MHZ
NOTE: @ MiHIiTf
APTCHIP MICROELECTRONICS 3-5 l'l’”1.CHIP
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3.6 A B AR
Table 3-5 HARARE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S =) > 353 BME | A | BoAE | B
/MG ik B8 TnrsT® - 100 300 500 nS
NRESET B L& Vhyst @ TR % 1 \Y}

NOTE: @ M HIFEME

HINEANAF T I8 AR % % 100ns % 500 ns.
WM N EALE S KT 100ns KA N R E S (READ .
SR N E S5 5 B AT 500ns AN B XSS (EAD .

I
TNrsT

P
"
I
I
|

NRESET \

__x’\___ﬂ__

0.3VDD

Figure 3-4 nRESET ¥R

APTCHIP MICROELECTRONICS 3-6
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3.7 LA e R AR

Table 3-6  _EH IR B E A IEME
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

S g %M BAME | BEUE | Bkl | B
b H R R R SRvpp® - 0.1 - - VimS

NOTE: @ ¥ilfRiE, AFEE™H ik

System

System
\nitializatiory

Status | POR Reset Initialization

Working POR Reset >< Working

VDD

Min VDD \

A /

Figure 3-5 _LHAHEHEREE

APTCHIP MICROELECTRONICS 3-7 l'l’”1.CHIP
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AR
3.8 AR Wi N\ e
Table 3-7 AN BTN RRE
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)
S8 =) &M% B/ME | BEME | BAE | B
RPN tintH® Vbp = 5.0V 15 30 45 nS
r B 4 AR ik 5 tinTL® Vpp = 5.0V 15 30 45 nS

NOTE: @ R H¥Efl
BINENAE TIPS A % N 15ns & 45 ns.

RN ALAE 5 TR T 15ns KN TERE S
WSRE N LG5 5w T 45ns BN A RUE 5

tINTL

tINTH

External
Interrupt

0.8 Vpp
0.2 Vpp

Figure 3-6  AMEBH BT\ P
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3.9 WG AR

RGP DU R IR 3 -
o IMBEIRTA
o SMMEIRG#
o NIEIRGH
o EEIIRYG A

3.9.1 AP EIRG %

Table 3-8  AMEFEIRG2451E
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

BH # Rf R wm | RE | e
PR AINHR Femosc® - 0.4 - 24 Mhz
PN 8 s ot FELRHL Rrp® XIN ¥ [ 2 4 10 MQ
Fa g i )@ Tsta® - - 20 - ms
c1 o
TD* Xin
HAE e 4
ik s o 1 A I U
Czi[% Xout
c1 [
XIN
AR (AT ® EI B 32,768 B KHz
52w .
cz@[% Xout
SRR — — X
MR B -© 0.4 - 24 MHz
CH Xour

NOTE: @ &it{fiE, AEE R,
(1) SEBRIFEE A 35 2 FH A _ESYSCON_[OSTR] A N4 R S5 45 i A)

APTCHIP MICROELECTRONICS 3-9 l'l’,1.CHIP
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3.9.2 SMREIIRG 2%

Table 3-9  AMEFEIRG 2 45F1E
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

2% %% py %{g\ g E‘{g‘ B
P55 2 AR Femosc® - 0.4 - 24 Mhz
PR e it LR Rrp® XIN ¥ 2 4 10 MQ
Fa g I 1) @ Tsta® — - 20 - ms
C1 o
TD* Xin
N
iiﬁaa?& GLoiid ® = 0.4 B 24 MH2
Czi[% Xout
C1 o
XIN
ANERIR (A o EI B 32,768 B KHz
52w )
CZ@EF Xout
SRR — — X
A s A -0 0.4 - 24 MHz
[ Xour

NOTE: ® BilRIE, A7EEMFllik.
(1) SEBRIIFEE A 35 2 EH i _ESYSCON_[OSTR] A N4 R i 2545 i A)

APTCHIP MICROELECTRONICS 3-10 l'l’,1.CHIP
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3.9.3 W ERG A

Table 3-10 HWIPEHRG R
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

SH 5 v 343 B/ME | HBBE | BKE | B
IMO - 5.556 - MHz
IM1 - 4.194 - MHz
PRy g Fimosc®
IM2 - 2.097 - MHz
IM3 - 131.072 - KHz
ke Top® - 40 50 60 %
Tacc® Ta=27°C -1 — +1 %
IMO Ta=-40 to 85°C -4 - +3 %
B e IM1 Ta=-40 to 85°C -4 - +3 %
Tacc®
IM2 Ta=-40 to 85°C -4 - +3 %
IM3 Ta=-40 to 85°C -6 - +5 %
Fa e I 1] Tsta® HELYR R R B IR AR S - - 10 Clk

NOTE: @ H/=Mllik
@ R
® WHRIE, AEE Pl

3.9.3.1 IM_5/AM#RZ IR B th £k

IMO/1(5/4MHz)frequency versus temperature

—0
—@— min
-9

—@— Avg

U b W N P O R N W &

o)
o

-40 -20 0 20 40 60 80 100
°C

Figure 3-7  IM_5/AM#RZRIE J& i 2%
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3.9.3.2 IM_2M RS I5 B il £%

IM2(2MHz)frequency versus temperature

A ON B O R N WS
.

D
o

Figure 3-8

3.9.3.3 IM_131K#FiZ G B ih £k

%

-40 -20 0

\/

— 1.

20 40 60 80

IM_2M #2830 B il 4

IM3(131KHz)frequency versus temperature

‘_Q/-O

-60 -40 -20 0

20 40 60 80

Figure 3-9 IM_131KJ=RiE BF ih £%

—@—min

—@— max

—@— Avg
100
°C

—@—min

—@— max

—@— Avg
100
°C
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3.9.4 W B EIRG
Table 3-11  AIPEERZ 2S5+
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)
2% e Py ROME | T | Bkl | B
P55 2 AR Frrosc® - - 48 - Mhz
2L Top® - 40 50 60 %
Tacc® Ta=27°C -1 - +1 %
WU J K
Tacc® Ta =-40to 85°C -4 - +4 %
Féa s B ) TsTa® LY L TR A B B TAEE S - - 10 Clk
NOTE: @ &=/=lliRk.
@ NP
@ WAHRIE, AR AR
HF(48MHz) frequency versus temperature
5
4
3
2
1
0 D/o/o —— min
_i max
-3 —@— Avg
-4
-5
-60 -40 -20 0 20 40 60 80 100
°C
Figure 3-10 HFOSCHiZRIR A& 2k
APTCHIP MICROELECTRONICS 3-13 APTCHIP
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3.9.5 WERBIIRG B et
Table 3-6  WREIIRG S4etE
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)
¥ 5 e Y BAME | RUME | BoRE | BAL
PR 35 2 R Fisosc® - - 27 - KHz
esl=a Top® - 40 50 60 %
Tacc® Ta=27°C -1 - +1 %
RHE S A
Tacc® Ta=-40to 85°C -9 - 6 %
R 5 I 1] Tsta® | HJR RIS B HAR TAEE )G - - 10 Clk
NOTE: @ &/=llix.
@ BV
@ BIHRIE, ATEEF I,
. IS(27KHz) frequency versus temperature
8
6
4
2
0
—@— min
-2
4 max
-6 —0— Avg
-8
-10
-60 -40 -20 20 40 60 80 100
°C
Figure 3-11 ISOSCHRZRIE R 2R
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3.10 T/EHR

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

5 % B f ROME | T | Rkl |
RUN 1 Vbbb =5.0V, TaA=25°C B 10 B A
CPU = 48MHz
loo1® RUN 2 Vbob =5.0V, Ta=25°C ~ 4 ~ A
CPU = 5.556MHz
RUN 3 Vop = 5.0V, Ta=25°C ~ 05 B -
CPU = 131KHz
SLEEP 1 Vop = 5.0V, Ta=25°C ~ L ~ A
CPU = 48MHz
o SLEEP 2 Vop = 5.0V, Ta=25°C ~ 02 B -
CPU = 5.556MHz
SLEEP 3 Vop = 5.0V, Ta=25°C ~ 01 B .
CPU = 131KHz
DEEP-SLEEP1® Vbb=5.0V, Ta=25°C - 10 TBD uA
loes DEEP-SLEEP2® V?,Iz i il%Vtct)0855-§CV : B ~ TBD UA
y2s (1
LRI SNOOZE 16 Voo = 5.0V , TA=25°C ] , o |
w/o LCD
VDD = 1.8V to 5.5V
SNOOZE 2@ TA =-40to 85°C _ _ TBD UA
Ippa w/o LCD
SNOOZE 3@ Vop = 3.3V, Ta=25°C ~ 5 ~ UA
w/o LCD
Vop = 3.3V, Ta=25°C
SNOOZE 4@ o LeD - 9 - uA
SHUTDOWN1® VoD = 5.0V, Ta= 25°C - 15 TBD uA
w/o RTC(ESOSC)
VDD = 1.8V to 5.5V
loos SHUTDOWN2® TA =-401to0 85°C - _ TBD uA
w/o RTC(ESOSC)
SHUTDOWN3@ Vbp =5.0V, TA=25°C B 3.0 B UA
w/t RTC(ESOSC)

NOTE: @ &7k
@ NP
(1) TAEHRAGHE /O 5 T Edr. FHIHERR.
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3.11 R EE A Im st
Table 3-7 {RESEACERHRRE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ 75 %A B/ME | BEE | RRME | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
552 L - 2.7 2.8 2.9
IR o Vithrf®
(Voo TFEHT) - 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 \Y%
- 2.3 2.4 2.5
- 2.6 2.7 2.8
X - 2.85 3.0 3.15
ARG 13 0 Vihd(® 15 s e
(Voo FR&AT) — i i i
- 3.45 3.6 3.75
- 3.75 3.9 4.05
1.0
- 0.9 (LVDIN) 1.1
IR HL T AVivp®@ - - 200 - mV
TAEHIR lcc® - - 9 - UA
T LR Ipp® - - 0.1 — uA
NOTE: @ &7/=lik
@ MH AL
® WAHRIE, AP AR
APTCHIP MICROELECTRONICS 3-16 APTCHIP
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3.12 124/ % # a4 (ADC 126450
Table 3-8 12/t st
(Ta=-40to 85°C, Vbp = 1.8V t0 5.5V)
2 i %A BAME | BEME | BKE | B
KR - - - 12 - Bit
TAEH Vapc®® - 1.8® 5 5.5 \Y
S VRer® VRer <Vabc 2 5 5.5 \Y
PG EN AR A B Van®@ - 0 - VREF \Y
SR R Fs® - - - 1 MHz
oy dEL vt DNL® - - +2.0
B ARGt INL® Fe= 0.5MHz - - +4.0
LSB
TOPOFF® Vaoe =5V - - +10.0
TFs iR 20
BOTOFF® - - +10.0
TAEHR lop® - - 1 - mA
SR FLA lpp® - - 1 - pA
ADCH} B4R Fapc® - 24 MHz
ADC%W&% /HH Tconv® Tsample =8 24 Tabc
Fapc = 1IMHz
AR N BHPT RaAN®®@ Vaoc = 5V 50 K
Tsample =8

NOTE: @ &~k
@ Rl

® BHARE, AR

(1) fRET/ER, ADC#EFEEZHRE]. 1.8V TIER, ADC M 4f4iZ R /N F 500KHz.

(2) ADC HIf N FHATA ADC R AR IR i UK RAT SRR 5% o Mikf R A o O A 40 T LA A N\ BEL BT A3

Bi % Fapc = 0.5MHz B, Tsample = 16, R=100K.

CADC NN #B AR B 2Y, 12 B 25 0 78 B B 1) 75 595 /£ TC=10 x (RADC+RAIN) x CADC. H RADC HNRFEIF K,
FE, #KME 1K; CADC N EBRFACRFFEE, B AMH 5pF.

APTCHIP MICROELECTRONICS
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Rain AINX % Raoc 12bit

I % VVVVVV i ADC

CORE

ILeakagez:I-UA —‘EADC ADC

~
Figure 3-12 ADCRAHEEE
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3.13 A e 5% R R

Table 3-9  WIBE ES% HEFRRE
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

> e - 153 =/ME A BAE B
KSHEHE FVRL® Vop > FVRL - 2.048 - Vv
[ N FVRH® Vob > FVRH - 4.096 - \Y;

Voo = 5.0V
Vaccl1® TDD_ peoc ~1% 2.048 1% v
A —_—
KRS EHEREE
Vaccl2® Voo > 2.7V TBD 2.048 20t Y,
Ta = —40 to 85°C ‘ °
Voo = 5V
Vacch1® h * perc ~1% 4.096 1% Y
o A=
B 5% L R —
Vacch2® e TBD 4.096 2% Y,

Ta=-40to 85°C

NOTE: @ &7k
@ NP
TODO:

VREFIN ?J%llg HEE é}z

APTCHIP MICROELECTRONICS 3-19 l'l’,1.CHIP
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3.14 HEFINTVREFS % B R 4
Table 3-10 A EBINTVREFS % B [R5
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
> s %A B/ME HLRUAE BAE BAr
INTVREFZ i [k VINTVREF® - - 1.0 - \Y
Vaccl® Ta=25°C -1% 1.0 1% \Y
INTVREFK &
Vacc2® Ta =-40to 85°C —2% 1.0 2% \Y
NOTE: @ Mkl
TODO:
VRrerout %EIILEEQ%(VRS = 00)
APTCHIP MICROELECTRONICS 3-20 l'l’,1.CHIP
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3.15 i asieit

Table 3-18 RAMMIEFAEEE et
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ 5 %1 B/ME BRI BAE | B

AR Vpopr®W TR B AR AR 20 0.8 - Vob \Y;

NOTE: @ #itfRiE, AfEE ik,

(1) fRIE RAM 80 A E R KRS (RIEIRIET ) |, B 2 (R ar A7 a IR I IR R (. R BRI A
.

Table 3-19 FLASHW 7RI
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

28 5 %A B/ME HAE BKRE HAL
T Fwsize - - 4 - Byte
R Fpsize - - 256 - Byte

Fosize - - 64 - Byte
gﬁ%% E?J‘ l‘lﬂ (1Word) Ftprog® - 20 = - us
ﬁ 5@% [3,{}: Eﬂ‘ IE_J Ftpera® - 2 — - ms

7&:%@%‘: Hﬂ‘ IE_J thera® - 10 - — ms
DFLASHIZ S /i Fafnwe” #i—page 100,000 - - Times
PFLASH#E 5 /8 Fpinwe” #i—page 100,000 - - Times
PFLASHE B ERH® | Fottwe” - - 2,000,000 | Times
B PRAFF I ] Frar® - 10 - - Years
T (YmAE e R g
E?f% o PSR Fidd® - - - 5 mA

NOTE: @ RiH#Hilt
@ BAHFAE, ARLEE ik
(1) —"pageiEE—IREH—IK
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3.16 BHBFPT (ESD) 4%t
Table 3-20  FEEBh{ I
S 75 il BoME | BABE | Bl | B
HBM 4000 - - Vv
i L P T VEsD MM 200 — — Vv
CDM 500 - - \Y
APTCHIP MICROELECTRONICS 3-22 APTCHIP
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BN

4.1 APT32F1102 R %S et 3R Al
LQFP48

QFN48

LQFP32

QFN32
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4.2 LQFP48

TOP VIEW SIDE VIEW
I]‘W_P-q ﬂjllwﬂi}ﬂ R~/ mm
D __ Dlnghsicin_s _
1 h\f‘l‘s‘:ﬁl . E\I']I }\Iw \?\1‘]’\‘1’9] . B:.\?a
HAAARAAAAARA N I I
1 = Al 0.05 - 015

)
@ | &) a2 | 135 | 140 | 145
a3 | 059 | e | 069

b 018 - 0.27

c 013 = 018
D 8,80 9.00 9.20
m 690 7.00 710
E 8.80 2.00 9.20

1 E1 | 690 | 700 | 710
€ b e 0.50 BSC
L | 045 [ 060 | 075
L1 1.00REF
SIDE VIEW
L] o* 35 7*

4

61 11* 12 13

L] 11* 12 13*

DETAIL:F

Figure 4-1 48-LQFP (7x7-P0.5mm) 33 R~

4.3 QFN48

Figure 4-2 QFN48 (7x7) 33 R~
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4.4 LQFP32

TOP VIEW SIDE VIEW
IEME IESWES TR T/mm
D Dimensions
0 | R | R®E | mAE
D|1 sl | win | mowmman | wax
A - - 160
/H H H H}H H H H\ Al | oos | - 015

D 8.80 9.00 2.20
D1 6.90 7.00 7.10
E B8.80 ‘2.00 .20
E1 690 7.00 710

ARRARARA

@ [ =
it

| L) m— Az 135 | 140 145
| - A3 | 059 | 064 | 069
————|————;E—E1E b | o3 | - 0.43
e c 043 - 0.18

mim|

1

mim|

~ ! @

&

@
LEEL)E -

e 0.80 BSC
L |o45 ] 060 [ 075

SIDE VIEW Lt LOOREF
LB i L I I

a1 1* 12* 13*
a2 1 2* 13*

DETAIL:F

Figure 4-3 LQFP32 (7x7-P0.8mm)3t 3 R~
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4.5 QFN32
TOP VIEW SIDE VIEW BOTTOM VIEW
IR el TIHLEE
U/ mm
b FIF | WA | ABIE | K
Nd SYMBOL MIN NOMINAL MAX,
| l A | 045 | oso | oss
A vuuuyy l‘J Ul A Al = 002 | 005
2 ernt | 5 | | T_ = A2 0127 REF
| g g2 | h "g 015 | 020 | 025
“———‘:‘———_ £ T Ne _51‘_‘1‘__6_ 390 | 400 | 410
= ] — D2 | 255 | 265 | 275
I =4 L g_L E 3.90 | 4.00 4.10
| < : : :
I a0 H_TIT_H 0 1_ = L E2 | 255 | 265 | 275
"L e 0.40 BSC
kK |oees | oe7s | o3es
SIDE VIEW L 035 0.40 0.45
TR h | 030 | 035 | o040
Ne 280 BSC
| Noi 280 BSC

Figure 4-4 QFN32 (4x4-P0.4mm)3 3 R~
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b
TG R
5.1 F= & RTE
A P T 32 F 0 2 C 8 T 6
—L» -40°C to 85°C
BHEHA: T— LQFP
F — QFP
U — QFN
v
ROMK/): 6 — 32KB
8 — 64KB
v
EEE: C — 44/48pin
K — 32pin
v
MCU £ %14
v
MCUZ! 5
S/F: flash
Figure 5-1 F=5hr ZHTE
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5.2 BRI RITWE S
751 RSV
APT32F1102C8T6/APT32F1102C6T6
1102 APT32F1102C8U6/APT32F1102C6U6
APT32F1102K8T6/APT32F1102K6T6
APT32F1102K8U6/APT32F1102K6U6

Table 5-2 APT32F1102 & 5= 5 1T 9 &Y 533 B
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