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1.1 A%
AR R APTI2F L1017 i B T, 045 52 % 0 5 0 FF 6 I AT R4 A ARG 15 L
1.2 APT32F1101/4B

APT32F1101 /& H1 57 M5 e i 3L TP 3L &F (T-Head Microsystems) CPU W% JT & 1 32 £7 s P AR A< 5 L
APT32F1101 £ Tk A3 Flash LZHii&, W MG, fm i SH v TlkEsh], AR l, HRETR&,
CES & SV

o T-Head 32/ZCPUM #% (24 i /K £8)

o 7 #64(32)KBytestEFINTE, 2KbytesHfi N7

e NE8KBytes SRAM, TJFHT-Hitk, HEfrfs, ADI7EMH

e  N{256Bytes AHHISRAM, 1] T7EBIRIIFER IZ1T I RAEFCPUILY:, F P 3k .

e L{EIEE: - 40to85°C (- 40 to 105°C)

o TYEMEVEH: 1.8to5.5V

o im LAESIZ: 48MHz

o rhITEEHES . SCRFANASHCE M AHRE T W (NVIC)

o ISR B AN TIFESE B 25 (SYSCON)

o AJEIH E A A5V 7 £ 1] 25 (DMA)

o THEMFRRILZE (HWDIV)

e CRC#iil# (CRC)

o RIGMIEAHl AL BESIZE (ETCB)

o 1x24fLNIZER 2$(CORET)

o 1x MILETIHERZH(IWDT)

o 1x WHEIMENZWWDT)

o 1 x 16f7MGsRALEN ST EEE, MATIMERSCFF7HPWME HDIfE, SCIFHAMTIEIX AL (EPTO)
o 1 x24{72B&[FID I SRS, CFFPWMIEE (GPTAO)

o 1 x 16f7 288 A e ST HES, SCRFPWMIIRE (GPTAL)

o 2 x 16f3BK[A I BT EES, SCFFPWMINAE, LRFEAMEIEX A (GPTBO~GPTB1)
o 1x16A1H4#(COUNTERA), 3Z#FH 3N H HIhfe LA Bk B T Tl e (B Ak AE4%)
o 2Xx16fFEAIIASTIMER (Basic Timer)

e 1x16ALLIIFETIMER (LPT)

e 1x16fRTC

o HITHE{E4E: 1x12C, 3xUART, 1xUSART, 1xSPI, 1xSIO

o  ZiK19BKII1267ADC, FFFAIMEAVREFH A

APTCHIP MICROELECTRONICS 1-1 APT
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BEiR

o CHF8X10 AT FE(L/4 5 ) I A B R LED IR B

o SCFRAMMSTAEI LR AR

o 10 XK HLTRIRSN 1 I (AN B B SCRAEE N K FRLIR 9 120mA)

o SCHFEAESE HEIRL.OVAN P EIE fE L 2.048V/4.096V

e X HF96bit UID

o I KLFFA4PIO, P GPIOX AL E M 4h i Hh b

e F#RUN, SLEEP, SNOOZE, DEEP-SLEEPAISHUTDOWNZ,

APTCHIP MICROELECTRONICS 1-2
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1.3 FERH
1.3.1 b¥# 5 (CPU)

32-bit RISC CPU#%, 84 KEZ1641
1632471 FH 77 A7 4%

R 2 RAT R K 2

SR 320 X320 PR A HE T i L 4
SWD (Serial Wire Debug)if#i#% 1

1.3.2 FfE (Memory)

% 1564KbytesH) W HBFE T INAE, SCREISPLRT, fRIP XKML E, CRFCRCER:
Z ik 2Kbytes I B G INAE, HAEFlash B #i, Ao rh Wi pigsT.

User Optionfic &

- AMNEEAE MR E

- BT ERRESIE

- Rt E

THESHED, Sl s R (FiiaTHEES)

% 1%8KbytesHI N HSRAM, 7 HEAF R ALK

£1k256Bytes A HISRAM, SCHFAF BRI

/Wi (little-endian) #E4# 5 3

1.3.3 ATHREHHTIEHIE (NVIC)

ZIE324 BT

32 Al gmAR R g, AN A ML e
B HP T AT S A B A 1 g

A TR EA [ 5 1 1) S ik

SCREFABETIRE

SCRERATE AL

4 Je o T At R 4 1

A B T G S R DR £ £ A

1.3.4 ARG =43 (SYSCON)

SRR 32.768K % 24MHz (EMCLK: External Main Clock, A 3 i 44)
SRR 32.768K(ESCLK: External Sub Clock, #h#B4i i)

MESEIR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) PY-~optionik$ (1% @ MAH,
IMCLK: Internal Main Clock, P4 53 i 4t)

MR EE IR A 48MHz (1% % @ #1514, HFCLK: High Frequency Clock, X & i i 44)

APTCHIP MICROELECTRONICS 1-3
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o WNEBHHIR 27KHz (5% @A (H, ISCLK: Internal Sub Clock, A4 i)
o NEBIR A SRR O

o CHHEIhFEMEZN (SLEEP/ SNOOZE/ DEEP-SLEEP)

o (RINFER T SR AT g AR I DhAE AL

o TYRFEIIIN Bl ANAR

o HMEEIRABIEI HMREARRAS, SR A ST B NI ERD

o HNEEIRELBNIEWE AL

o HNEIFRITHI N IR RS, SCRE IR IR SR T

o FLASHFISRAMEZ UG HE R E B, WL E HiEi#H KA E AL

o HEArFRNAE (RSTID)

1.3.5 MRS FIZH 2 (DMA: Direct Memory Access)
o KX FF4EIE

o RUEAIHCE M EE RN H bRtk

o FRIFHHETCBEEM, SCREFTA A H filuR A%

1.3.6 BE{ERREE (HWDIV: Hardware Divider)

o B SHHIIS 320 BE R IRIE

o WHRI20IHLFRERIZ2 A R K, 324 i A A Kk
o S5AHCLK/E iz Bt e

o UHFMSRBUE R R bk

1.3.7 ML ETMERS (IWDT: Independent Watchdog Timer)

o SGMEMRE: HE8H
o ITREE SRR
o LT AETE YRR R R TSI (27KHZI )

1.3.8 ®HOFEITH (WWDT: Window Watchdog)

o JFETFPCLKIAE

o SCRFEALHITARE ik

o I ER AR AR A
o UFEERIRIHTE PR ] T e

1.3.9 166738 5m R E R 2%/3+ %8 (EPT: Enhance Purpose Timer)

o RPURHOREIA: M. I, G
o  FATIMERAABMIIPWMAN L, SCRFANHUEME, RZSFTHRPWMAL .

APTCHIP MICROELECTRONICS 1-4
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iR

SCREEAMATH, PEX B, Prdat, R e
SRR SRR e R R 1 AR

- AN NEPIX

- RYHEHR, LVDH iR

SRR T AL AR R

SRR ALV i e R SR A Sk e i X

AN AR 38 AT R 22 o [RD 5 AN T B

A UL TAREARARE R, B 2 S RpAA LU B R 3R

Y HFETCBIE A BEE)

PCLK TAEmS%f

1.3.10 16408 A ERT 23/ 428 A (GPTA: General Purpose Timer A)

SR EORE R R BRUR. BN EIR
FATIMERSCRFF /Mt 818, 55818 r] HC E Ay PW MBI fir 421
SRR, B4R

YAHFETCBEE L)

PCLK T{EHR %

1.3.11 16408 A E R 23/1H 4288 (GPTB: General Purpose Timer B)

SR EOE: N IR G
BANTIMERSZFF =AMy s, &N v] i B 9 PWMIE TR H 45
SCREE AN, JEDXEsH], Srdad, Rasi

SCRAf IR, AN

Y HRFETCBIH - BL3)

PCLK T{E 4

1.3.12 PR R4S (Counter A)

I 1AL EEs, SOFF B S E T g DA B A TH S g
BRAEIRE A AT 35 35 1A IR A4 i ) o /458 L 42

FE—ANJEIIBIE N, v M R P ik o 98 P T TG B

i LRI AE T TG B

R LA T 3R 347 7 4 B S AR IREHE A&

1.3.13 EAfiHET 2% (BT: Basic Timer)

I L16AL I T Eds, SCRF EH S E BRI fE
SCRFPW M fi th

APTCHIP MICROELECTRONICS 1-5
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o TFEUN BI SCRPARL T ML B
o SCRFEUBCPT. A RP ORI Y o I

1.3.14 WELTHAT2% (CORET: Core Timer)

o 1240 T ELER, SO H B E IR

o IHEUNERIE R E (CPUN BB R85 4D
o SCHRFJEHA AR WA H A b

1.3.15 {&Thke e ht 2843 (LPT: Low Power Timer)

o 1GALAYEBIGTIEES, SCHRFE B EEI)AE

o —MIGAILLEH A A, SCRFPWMH

o BMITMULSE, WIEFL. 2. 4. 8. 16. 32, 64. 1284340

o iFHUENETE: ISCLK. IMCLK, EMCLK., PCLKZ#4MHCLK
e S fFToggledl# PWMEi i T ke

o SCRFRLIRM R AR

o SCRFAMIP T AIMATCH Iy

o IFETCBH{FEEN

1.3.16 Kf4p T4 (RTC: Real Time Counter)

o NPORENAM, HLFEHRY

o iFIFINAE: SCRERE (128R24/NEHD o sy BRAITRD, BCDAEA

o  HPiThAEE: LRFE. H. HMEW, BCD#N: HBHEEWR

o RFRIIERIRERYE: ANESERIE (30HE32.768KHz) . S EARIMCLKAN N #BEIHRISCLK .
o STEF2ANTIYFL N B

o STRFJE M E I ni

o HFRHMETIRE

o CIFETCBH{FEEEN

o AImEESIFKH (Gl CLOKIHD

1.3.17 BRARPWERS (UART)

e 3NiEIE

o SMEHEKE, TERIAL(FHRRI, 0/11E5)
o HUMIBX8ALIK K FIFO

o H[YRFEMIPRRR

APTCHIP MICROELECTRONICS 16 PT
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iR

1.3.18 MR P RS (USART)

1/

Y5, 6. THISHIHHE K

Fp ) 8X8AL UK FIFO

CIE LV b2

RIS, RS W28 A7 ik L B R o
Y FrLoop-back i =,

SRR AT AR
TFFLINGZ PR LINL.28K#LIN2.0
YRR 1SO7816-3 %

1.3.19 RPHETELE (120)

1™ iETE

MFEZ EH2CHLL, CREEN B ML AR .

PR LOOKDit/s, =i iz n] A 400Kbit/s, i X AT A IMbit/s
e B AT 8L B AL o A1 X 17a) B4t A2 B

7B 1047 -4k

H 3l SRS Th g

Ul 1 8X8 LI R FIFO

1.3.20 FEP4MEEED (SPD

1/~

AR BRI 431647
SRR AL MM
FM8x16A1 UK FIFO

1.3.21 BiTBAHH (SI0)

PRSI, SO B A

] 3 I N B 3 S B 2 A £ R
PR R P IF bR 5

PR, W] A A A (bit) AR AL BN A
PN, AT R G B\ PR

1.3.22 B E# S (AD Converter)

ZIB19 MBI NI L, S5 IR SCRFEFE VDD B SN A

ADCHii \ 3 741 ADCINES % 1/5VDD I A #5 ks i B & 2 % U5 (INTVREF)

APTCHIP MICROELECTRONICS 1-7
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o HFFRLIIMSPSH ik E

o SCRFIEESL AL URIRE O LR e gt R

o UFEZFHFEHMN, BB 16MNERTY, R RIEREHRIEE, HRIT,
o UFRESERFEEFE BUCREE, W RIEHCE SRR S K

o CHETCBIFHLE)

1.3.23 N ESHIE (INTVREF: Internal Voltage Reference)

o {ENADCHIKFEEIER UER N
o {ENADCIIVREF#HI N (ADCAI TAEEMLHEIRGS )
o ZHEHIE: 1.0V () SERRIEAE T Ll il A A7 48 52 50O

1.3.24 A¥EEBEE (FVR: Fixed Voltage Reference)

o T[{ENADCHIVREFHIA
o HZHHiE: 2.048V/4.096V

1.3.25 #EHLLEBE (CMP)

o SCHEF2AMMST R LU B AR
o ARG LALE o IR AN B T L E BN
o SR EUALE A A R S AT T IR Th B

1.3.26 HFIBET#HiEHE (LEDC)

o  IHF8x 10 rFE(L/45 %% k) LEDIKS)

o SCRRUEMF A SRR E], b5 A ORI R ) 1) B AT 08 o B A7 A A
o HJCE [ COMIMIE HUR 2 i 42 il

o JITLASEGI#IE ¥ ] e B e tE it Y iR s A =X

o ZIK10MKHLIRIKENI/OMN, A LLEZIKSILED(HE4~120mA)

1.3.27 R #H|E (CRC)

o WL TByte, Half-word, Wordft) 5 1F
o FIEFEMCRCEIIAMIE:
o CRC-CCITT: X+ X2+ X5+1
o CRC-16: X¥*+ X%+ X?2+1
0 CRC-32: X382+ X2 + X23 + X22 + X6 + X12 + X1 + X210 + X8+ X7 + X5+ X4+ X3+ X2+ X + 1
o AIgAEMTE
o HIYRFERIR/PI IR E (LSBIRJGEEMSBIRL ) ik ek AN dhs [ CRCAELEG A LAKMIL T s A

APTCHIP MICROELECTRONICS 1-8
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1.3.28 Hffih & Y4B #]4% (ETCB: Event Trigger Crossbar)

SCRF AT T B IR P YA R (] B BB

IR ORSCRF12 fid A e
AN IHIE X FF641> Sourcefit N 1L
/N1 S RE64 Targetd ik £
BN IHIE SRR

1.3.29 #AIO (GPIO)

48E . %44 1~GPIO

Hetfdm B ARG PTG, b N R B A

SCREHPIRZS B, MO IRB)EE A AT ML L E (A 10MOSCRER HIREEN)
P & IS SRR W D B, 5K B SRR 20 2% A0 r e

1.3.30 {EIhEERE R

SLEEP: XM FE ) RGN M CPURY &

DEEP-SLEEP: KT RGN EFICPURT B, HRAIREE.

SNOOZE: CPUZ#EIK L, fREFRAMEUME, 12CHIH AT k2 GIH, PADIIREIER .
AITCE MR AT, IWDTH W, LVDH i, RTCHIWTE LPT

SHUTDOWN: RAMEHEANIRAT, D@ 8RS E, K@ EWi g, K PADIR R SHUTDOWNHA IR
A, /PNEPADIRIRIEH DhfE .
L E MR WKL, iIWDTH I, LVDHWr, RTCH ErEisE8 &AL

1.3.31 FHEfSL (POR: Power On Reset)

AL E: 1.6V

1.3.32 & ERP (LVD: Low Voltage Detector)

AL E K R A D RE, AIE8ANHUERAA (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
AT B R R A AR R, ATIESAN HL R AR (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9 /LVDIN).

1.3.33 TAEHEVEHE

1.8V to 5.5V

1.3.34 THEHRTEHE

AR SR 32KHZ ~ 24 MHz
WiPEZ2s: IMOSC: 5.557 MHz (max) / HFOSC: 48 MHz (max)
Wi4HdR: 27KHz

APTCHIP MICROELECTRONICS 1-9 PT
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iR

1.3.35 T/EREEHE

e - 4010 85°C (- 40 to 105°C)

1.3.36 3
e 48-LQFP
e 48-QFN
e 32-LQFP
e 32-QFN

APTCHIP MICROELECTRONICS
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iR

1.4 BIRHE

Table 1-1

APT32F1101 B ¥R %ke 1tk

ITEM

APT32F1101

48 Pin %

44Pin Ff3E

32 Pin #3&

FLASH (Kbytes)

64

64

64

SRAM (Kbytes)

158 7Y 5E 15 3% (EPT)

164738 H E I 23 A(GPTA)

1643738 JH 2 I #5B(GPTB)

16 ALK T #E E I 25 (LPT)

16K LRl E I 4 (BT)

RTC

UART

USART

SPI

I2C

SIO

IWDT

WWDT

PlRriPrIP|(PIPIOPINNPININ| |0

RPliRriRPIRPIPIPIO|RP|INDRPININ|F|®

RPlRriRPIRP[PIPINIP|INDMRPININ|F|®

ADCHi Nl iE

[EnY
©

17

12

LED

10 com x 8seg

10 com x 8seg

6 com x 8seg

CMP fii Nl iE

8

6

3

GPIOs (HS)(1)

44(10)

41(10)

29(6)

CPU#ii %

48MHz

48MHz

48MHz

LA

1.8V ~ 5.5V

1.8V ~ 5.5V

1.8V ~ 5.5V

NOTE: (1) HS E N KHRIKE) 10 (High Sink Current 10)

APTCHIP MICROELECTRONICS
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BEiR

1.5 BEHER

ya

Bus
Control

32bit CPU

puiNy Debug
= Control

EIC

AHB Lite Bus Interface

ERLEN|

AHB BUS

AHB2APB Bridge

SIO

Y

12C

USARTO

UARTO

UART1

UART2

SPI

LED Drive Controller

APB BUS

PSP YEIEEY

EPTO

GPTBO~1

GPTAO~1

10 FUNCTION MUX

Internal
Flash

Controller

/~SYSCON

LVD IWDT

IMCLK CTL (4MHz)

HFCLK CTL (24MHz)
EMCLK CTL (1~24MHz)
ESCLK CTL (32.768KHz)

T

N ISCLK CTL (27KHz)

4

12-bit ADC

BGR

Figure 1-1 APT32F1101 A5 AE A

APTCHIP MICROELECTRONICS
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B E

N

1 ME
REHRIRAPTI2F11017= H S I Th A s B .
&

o EfHIHLGTA

o EHNHIE

o FEWLHTE

o EMfNIA

APTCHIP MICROELECTRONICS 21 APT
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2.2 BhIe X HE

T_INOUT/GPTB1_CHAX/SIO/AN1/G2.1

TX/GPTBO, CHAXII2CO:SCL/CLO/AINS/CMPI N4/ELVI

OUT/GPTBO CHAX/ELO/AVGND/AN1 7ICMPIN7

ALM/CMP1 OUT/GI;TBO CHAY/GPTBO0_CHB/AVREF/FVR/ANO/CMPIN0/G2.0

SDA/SIO/I260<SCL/AN2/CMPI N2/G2.3
OUT/GPTB1_CHAY/GPTB1_CHB/AN18/G2.2

RX/GPTBO, EHAY/IZCO SDA/SIOfAIN4/CMPINS

SCL/LPT_INOUT/I2CO_SDA/INTVREF/CMPIN3/G2.4

CHA/GPTBO_CHAX/USARTO_TX/UART1_TX/AINS/CMPING

FRsT &[] PA0.5 RESETB/BT1_OUT/SIO/CLO/G2.5

8% E ! \
ol S8EYZ
< = = oD E | 0
5% 8323389
OS> . . XXnneon
N Qo T oNd9Q
888882538880
oaoa>> oo
a0n0nnn
04847464544 4ZDQQQD
GPTBO_CHB/USARTO_RX/UART1_RX/SPI0_MOSILED_SO/AIN6 PA0.6 [ 1 363 NC -
LPT_INJOUT/I2C0_SCL/USARTO_CK/SPI0_NSS/LED_S1/AIN7 PA0.7 []2 3s[ Vss -
CMP1_OUT/I2C0_SDA/USARTO_TX/SPI0_SCK/LED_S2/AIN8 PA0.8 []3 34[] PAL.13(HS) GPTB1_CHAX/CNTA_BUZ/SPI0_NSS/LED_C9/12C0_SDA
EBIO/GPTAO_CHA/BT1_OUT/SPIO_MISO/LED_S3/AIN9 PA0.9 [ a4 33 PAL.12(HS) GPTBO_CHAX/UART2_RX/BT1_OUT/LED_C8/12C0_SCL
EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPI0_MOSI/LED_S4/AIN10 PA0.10 [|s 32 PAL.11(HS) GPTB1_CHAX/UART2_TX/CMPO_OUT/LED_C7/USARTO_CK
EPT_CHBY/GPTA1_CHAJLED_SO/LED_S5/AIN11 PA0.11 [ 6 31 PAL.10 GPTB1_CHAY/CNTA_BUZ/USARTO_RX/BT1_OUT/I2CO_SDA/CMPIN1
EPT_CHCY/GPTA1_CHB/LPT_INOUT/LED_S1/LED_S6/AIN12 PA0.12 []7 APT32F1101 0[] PAL9 GPTBO_CHAY/BTO_OUT/USARTO_TX/LED_C8/I2C0_SCL
GPTBO_CHAX/SIO/LED_S3/LED_S7/AIN13 PA0.13 [ 201 PBO.11 GPTAO_CHB/GPTAL_CHB/SPI0_MOSI/LED_C7/USARTO_CK
GPTBO_CHAY/GPTBO_CHB/LED_S0/G1.0 PA0.14 [ 9 283 PB0.10 GPTAO_CHA/GPTAL_CHA/SPI0_MISO/LED_C6
GPTB1_CHAX/LED_S1/G1.1 PA0.15 []10 27 PB0.9 UARTO_RX/GPTB1_CHB/SPI0_SCK/USARTO_CK
GPTB1_CHAY/GPTB1_CHB/LED_S2/AIN14/G1.2 PB0.3 [u & 261 PB0.8(HS) UARTO_TX/USARTO_RX/SPIO_NSS/LED_C6
GPTAO_CHA/LED_S3/AIN15/G1.3 pPC0.1  []12 % esax 25 PAL8(HS) SWCLK/USARTO_TX/LPT_INOUT/LED_CS
13515@6171&19&05&266
DD D
i

EPT_CHBX/EBI2/USARTO_TX/UART1_TX PA1.4

EPT_CHCX/EBI3/USARTO_RX/UART1_RX PA1.5

SIO/CMP1_OUT/UARTO_RX/LED_C1 PBO.5

SWDIO/CNTA_BUZ/GPTA1_CHA/LED_C2 PA1.7

12C0O_SCL/GPTAO_CHA/UART2_TX/LED_C3/G2.6 PBO.6!

EPT_CHD/CMPO_OUT/UARTO_TX/LED_CO PAL.6f

EPT_CHBY/GPTBO_CHAX/LED_S6/G1.6 PA1.1

EPT_CHCY/GPTBO_CHAY/GPTBO_CHB/LED_S7/G1.7 PA1.2

EPT_CHAX/CLO/USARTO_CK PA1.3

12C0_SDA/GPTA1_CHA/UART2_RX/LED_C4/G2.7 PB0.7

EPT CHAV/GPTAl_CHTS/LED S5/G1.5 PAL.0

GPTBO_CHB/GPTA1_CHA/EBI1/LED_S4/AIN16/G1.4 PBO0.4

Figure 2-1 &€ X (48 LQFP/QFN)

APTCHIP MICROELECTRONICS 22 &PT
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APT32F1101%HEFHt

SO QI VLNONITLdUXL 0LYVSN/MTOMS  (SH)8'TVd

T10S 0021/80” @I UXL 0LYVSN/LNO 0LE/AVHD 08.1dO 6'TVd

YO 0L8VSN/LO @31/LNO” 0dND/XL ZLEVN/IXYHD T8.1dD (SH)TT'TVd

7OS 0021/80 A3 V/LNO TLE/XY ZLHVN/XVYHO 08.L1dD (SH)ZT'TVd
vas~00z1/62” A VSSN 01dS/ZNE” V.LNI/XVHO T81d9 (SH)ETTVd
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SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AN18/G2.2 PA0.2 []1

XOUT/I2CO_SCL/LPT_INOUT/I2CO_SDA/INTVREF/CMPIN3/G2.4 PA0.4 []3

RESETB/BT1_OUT/SIO/CLO/G2.5 PA0.5 (|4

LPT_IN/OUT/I2CO_SCL/USARTO CK/SPI(_) NSS/LED_S1/AIN7 PA0.7
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2.3 BHIThRE S
Table 2-1 ik T & BITHRE I VEGH L -
o UP: LHifigE; DN: TFHifHrE
o 1O: XA It A O: Hirth; Pr A1 G: by Z: i
Table 2-1 BHIhEEHR, KEBEHSHRF

z - 2
G| 9 S 5 | 2| B ss
& g AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 | & £ 5| 2| B¢
oJo = =} o 2 QA
< o 4
37 - PC0.0 sio BT1_OUT GPTBO_CHAX cLo - AVGND AIN17/CMPIN7 - Y 10 - z RTE
38 | 31 PA0.0 RTC_ALM CcMP1_oUT GPTBO_CHAY GPTBO_CHB - E AVREF/ FVRSA'NO’ CMPIN | G10 | v 10 -z ALVO
39 | 32 PAO.1 SXIN LPT_INOUT GPTB1_CHAX sio - - AINL GLl | Y 10 - z RTE
40 1 PA0.2 SXOUT BT1_OUT GPTB1_CHAY GPTB1_CHB - - AIN18 G1.2 Y 10 - z RTE
41 2 PA0.3 XIN 12C0_SDA sio 12C0_SCL - - AIN2/CMPIN2 G13 | Y 10 - z RTE
42 3 PA0.4 XOuT 12C0_SCL LPT_INOUT 12C0_SDA - INTVREF CMPIN3 Gl4 | Y 10 - z RTE
43 | 4 PAO5 : BT1_OUT sio cLo . . G5 | v 10 -z ég‘é.—rg
a4 5 Vss - - - - - - - - GND - P B
45 6 VDD - - - - - - - - - PWR - P -
46 - PB0.0 UART2_TX GPTBO_CHAX 12C0_SCL cLo . - AIN3/CMPIN4 /ELVI - Y 10 . z ALVL
a7 - PBO.1 UART2_RX GPTBO_CHAY 12C0_SDA slo - - AIN4/CMPINS - Y 10 - z RTE
48 - PBO.2 GPTAO_CHA GPTBO_CHAX USARTO_TX UARTL_TX - - AINS/CMPING - Y 10 - z RTE
1 7 PA0.6 - GPTBO_CHB USARTO_RX UART1_RX SPI0_MOSI LED_SO AING - Y 10 - z RTE
2 8 PA0.7 - LPT_INOUT 12C0_SCL USARTO_CK SPIO_NSS LED_S1 AIN7 - Y 10 . z RTE
3 9 PA0.8 - CMP1_OUT 12C0_SDA USARTO_TX SPI0_SCK LED_S2 AIN8 - Y 10 . z RTE
4 10 PA0.9 - EBIO GPTAO_CHA BT1_OUT SPI0_MISO LED_S3 AIN9 - Y 10 . z RTE
5 1 PA0.10 - EPT_CHAY GPTAO_CHB GPTBL_CHAX SPI0_MOSI LED_S4 AIN10 - Y 10 - z RTE
6 12 PA0.11 - EPT_CHBY GPTAL_CHA - LED_SO LED_S5 AIN11 - Y 10 - z RTE
7 13 PA0.12 - EPT_CHCY GPTAL_CHB LPT_INOUT LED_S1 LED_S6 AIN12 - Y 10 - z RTE
8 14 PA0.13 - GPTBO_CHAX sio . LED_S3 LED_S7 AIN13 - Y 10 . z RTE
9 15 PA0.14 - GPTBO_CHAY GPTBO_CHB - LED_SO - - G0O | Y 10 - z RTE
10 16 PA0.15 - GPTB1_CHAX - - LED_S1 - - GOl | Y 10 - z RTE
11 - PB0.3 - GPTBL_CHAY GPTB1_CHB - LED_S2 - AIN14 Go2 | Y 10 - z RTE
12 - PCO.1 - GPTAO_CHA - - LED_S3 - AIN15 G03 | Y 10 - z RTE
13 - PBO.4 - GPTBO_CHB GPTAL_CHA EBIL LED_S4 - AIN16 G04 | Y 10 - z RTE
14 17 PAL.0 - EPT_CHAY GPTA1_CHB - LED_S5 - - G05 | Y 10 - | RTE
15 18 PAL1 - EPT_CHBY GPTBO_CHAX - LED_S6 - - G06 | Y 10 - | RTE
16 19 PAL.2 - EPT_CHCY GPTBO_CHAY GPTBO_CHB LED_S7 - - G07 | Y 10 - z ALV2
17 | 20 PA1.3 - EPT_CHAX cLo USARTO_CK - - - - Y 10 - z RTE
18 | 21 PAL1.4 - EPT_CHBX EBI2 USARTO_TX UARTL_TX - - - Y 10 - z RTE
19 | 22 PALS5 - EPT_CHCX EBI3 USARTO_RX UART1_RX - - - Y 10 - z RTE
20 | 23 PAL.6(HS) - EPT_CHD CMPO_OUT UARTO_TX LED_CO - - - Y 10 - z RTE
21 - PBO.5(HS) - slo CMP1_OUT UARTO_RX LED_C1 - - - Y 10 - z RTE
2 | 24 PA1.7(HS) - SWDIO CNTA_BUZ GPTA1_CHA LED_C2 - - - Y | swbio | up z ’\\,%I—g'
23 - PBO.6(HS) - 12C0_SCL GPTAO_CHA UART2_TX LED_C3 - - G16 | Y 10 - z RTE
24 - PBO.7(HS) - 12C0_SDA GPTAL_CHA UART2_RX LED_C4 - - GL7 | Y 10 - z RTE

APTCHIP MICROELECTRONICS 2-4
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25 | 25 PA1.8(HS) - SWCLK USARTO_TX LPT_INOUT LED_C5 - - - Y | SWCLK | uP z RTE
26 - PB0.8(HS) - UARTO_TX USARTO_RX SPIO_NSS LED_C6 - - - Y 10 - z RTE
27 - PB0.9 - UARTO_RX GPTB1_CHB SPI0_SCK USARTO_CK - - - Y 10 - z RTE
28 - PB0.10 - GPTAO0_CHA GPTAL_CHA SPIO_MISO LED_C6 - - - Y 10 - z RTE
29 - PB0.11 - GPTAO_CHB GPTAL_CHB SPI0_MOSI LED_C7 USARTO_CK - - Y 10 . z ALV3
30 | 26 PAL9 - GPTBO_CHAY BTO_OUT USARTO_TX LED_C8 12C0_SCL - - \% 10 - z RTE
31 - PAL.10 - GPTB1_CHAY CNTA_BUZ USARTO_RX BTL_OUT 12C0_SDA CMPINL - Y 10 - z RTE
32 | 27 | pAL11(HS) - GPTB1_CHAX UART2_TX CMPO_OUT LED_C7 USARTO_CK - - Y 10 - z RTE
33 | 28 | pAL12(HS) - GPTBO_CHAX UART2_RX BT1_OUT LED_C8 12C0_SCL - - Y 10 - z RTE
34 | 29 | PpAL.13(HS) - GPTB1_CHAX CNTA_BUZ SPI0_NSS LED_C9 12C0_SDA - - Y 10 - z

35 - Vss - - - - - - - - - GND - P

36 | 30 NC

HE:

1) AMEEALThREAPACSE A, W] LAMEHUser OptionTh REiE £ &

2) F_SCLK, F_SDAT,F_RSTBAN/MEINfEREZ LEEOES

3) SO N R E AT I0ThRE,  #RT LAE FEXIThAE i Ak T

4) WA HS)H S IO KIS T (High Sink Current 10), 2 3F120mARIRERIT, BT %ES%GPIOE .

5) AF8 G1/G2NIOE & X Ihfg, wLLE M E XIOMAFIIfE, BEAKEE J7iES%SYSCONZE YT HIOE & L.

6) BN ORI, SWCLK L HE Ff N A,  TARRS JS B 7] 75 Z2150ms e 4 o FEK BT i B8 FR X — K 3R .

7) A LR, REEHISRSPUSIERE AR, R FEE SRR E R ThEE, il B E R
SYSCON_DBGCR[DBG_UNLOCK] A0x5a. 15 H A fEFESof Mo st nae ik oiee, Wilafids v gk
2T . BAAiESESYSCON R M & 1 &y,

8) Power Down—%iH, RETZHE/RIER Ashutdown DB, & 87 FEOR B U RIIONRMH]. ALV : fES T HEA
shutdown K IHFERE UG, % R I OB FC BN e EYR, TNZ A I mT e iR s, Bl 25 SYSCONE T ffishutdown{% T
FERL AL

9) GO/GLAIOEE X ise, fEI-AHAFKEEG F, Tl IRE N TR RILIEE, HSYSCON_IOMAPO/1[CFGVALN)#E, HAk
%2 & SYSCON IO & X & 41 Ik .

Table 2-2 GORG1IOMAP

CFGVAL GroupO (GO0) Group1(G1)
0 12C_SCL USARTO_TX
1 12C_SDA USARTO_RX
2 USARTO_TX USARTO_SCK
8 USARTO_RX UART_TX
4 SPI_NSS UART_RX
5 SPI_SCK GPTAO_CHA
6 SPI_MISO GPTAL_CHA
7 SPI_MOSI CMPO_OUT

7E: PBO0.3/PA0.0/PA0.3/PB0.7:iX IUAGPIOE A IEIOMAPES, HEEikEdH Thie, ElTable 2-2 I HES 2R (GO/GL) B 14
ifie, EEBIATIRENITER; PBO3ML BiEFEUSARTO RX, KUSARTO RXAMIAIIGE, MECE MIOLIHE AL

APTCHIP MICROELECTRONICS 25 &PT
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2.4 THEEE B b

FEAHMBIIA R DD RE AL T LUBIL GPIOIAF T BE e B HEAT IR #%, —LL B A Thaea MU I I8, 5 (8 P AR5 FhAs
[F S FE S P 5 AN [ R B e

ERTERRERME, FIMNERFED:

1) XTHHIhEE, RS A HE I E RE — AN ThEE, 54 BT X S A A AR R RS S

2) WTHIANMIGE, WREZAEHAE B R E A6, IAAFR S /NS A B E e esie. flin, 24PB0.05FPB0.9
FRUE L B BUUARTO_RXDIF, H £ PB0.05(AF4);2UARTO_RXD, fPB0.9(AF2)JUARTO_RXDHL & 4K .

3) GLIG2HIOH E X Yifie, 1EJEHAFO~AFSIELAL |, FRAEIME E B e L IRe, BARECHE J755% SYSCONZE T HIOHE

4y A LR, RgEHesaeste R E R DR FEERRREOE AR, G 8T E R G TR
SYSCON_DBGCR[DBG_UNLOCK]A0x5a. Wi - #2 ) a il i S A1 hae v e ik Thae, R fas i &l
2P, AikiESESYSCON HE M E =T,

APTCHIP MICROELECTRONICS 2.6 &PT
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2.5 BRIThRE L BA
KEIERGR T LLURE B Thfe
o HIJEE
o  REIREEH
o HNEMLHLIHAEE I
o FIEOEH
o NIEREFETHEM
1) D: #; A L
2) 1/O: Al I HiN; O: it
3) P: HJE; G: i
4)Z: =
2.5.1 BHIEEH
Table 2-3 ELJEE DL
1R B 110 =g D/A
. VDD & H HLIR
- VSS O Hb
2.5.2 RGN E M
Table 2-4 RATHELE Mk HH
Bk B 110 EHULA D/A
RESETB || B AN D
XIN | %%Iﬂ.?ﬁﬁ@iﬁﬁ)\ A
. XOUT O | AMEhE fb R i A
SXIN || AhbE R (RTCEIR) A A
SXOUT O | /BRI IE (RTCHEIR) M H A
CLO O | WES ARG S D

APTCHIP MICROELECTRONICS
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2.5.3 TE BT E
Table 2-5 @B E I
M 5 B 42 B /0 &L D/A
PAO.X I/0 | 10 A0 D
PAL.x I/0 | 3@HI0 Al D
GPIO PBO.x I/0 | 5@H10 BO D
PCO.x I/0 | i@HIOo Co D
EPT_CHAX O | EPTHEIBAMIX D
EPT_CHAY O | EPTHEEIBAL Y D
EPT_CHBX O | EPTHIEIEBHIX it D
EPT_CHBY O | EPTHIEIEBHIYHi D
EPT EPT_CHCX O | EPTHIEIECHIXfi D
EPT_CHCY O | EPTHIEIECHI Y D
EPT_CHD O | EPTHIEEDHIH D
EBIx | | EPTHIE S5 MR 55 D
GPTAX_CHA O | GPTAFEIEA% D
GPTA GPTAX_CHB O | GPTANJIEIEBHIH D
GPTAX_CHAX O | GPTARJEIEARIX D
GPTB GPTAX_CHAY | O | GPTAMEBAL Y H D
GPTAx_CHB O | GPTAIf@iEBH D
BT BTx_OUT O | BTH D
CNTA CNTA_BUZ O | s AR IR 4 D
LPT_OUT O | LPTHI: 46 D
LPT LPT_IN || LPTHISMEBHIN D
RTC RTC_ALM O | RTCHIE I kb D
12C_SCL || 12CHRATI B D
12¢ 12C_SDA IO | 12CH: 17 %Hf: D
UARTX_RX || UART & 47 #dit Bl D
UART UARTX_TX O | UART S {753 R % D
USARTX_RX || USART 847 54 21 D
USART USARTx_TX O | USART #4744 ik D
USARTx_CK O | USART CKiith D
SPI SPI_NSS /O | SPIF %155 D

APTCHIP MICROELECTRONICS
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Bk BHaHKR 1’0 BRI DI/IA
SPI_SCK I/0 | SPIFEH 55 D
SPI_MOSI SPUEHE i H i 11 D
SPI_MISO SPIE S Nk 1 D
SIO SIO I/O | SIOHHE i N Hi w1 D
AINX ADCHL U N 8B A
ADC
AVREF ADCHMIZH B RS S A
LVD LVDIN LVD#Hi A\ Eb 4 H T A
LED_S[7:0] O | LED SEG#Hi a5 5 A
LED
LED_C[9:0] O | LED COM (3tP) #ithaRshis 5 A
CMPx_OUT O | CMPLLAL: Bttt D
CMP
CMPINX CMPHEEAIH A A
254 FEREOEH
Table 2-6 A& Q&MU
R B 110 BV D/A
SWD SWCLK (PAL1.8) | | | HATH B, W L4 D
SWDIO (PAL.7) | I/O | sEATEIES NG, A8 Ehr D
2.5.5 NfFFRxTREEH
Table 2-7 Nk THEE LA
R B 110 B D/A
F_SCL || B ATEE Rl oMz r B F 20K T A S S0be it AR 0 D
F_SDA /O | ERATHUE &AM s FE 25 vT g S 8use s 2R O D
FLASH RSTB || B CHIRIERESE, DA ERERESEESRST 5| D D
VDD P | HJE (EINTEVDDAIVSS (13 N0. LuF i) 25 B %) A
VSS G | Hh A

APTCHIP MICROELECTRONICS
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AR

AU

3.1 ¥R

@©: &P IRIE

@: B
®: W

3.2 KRS

I N IR WIRSE AT TAETRE G MUK AR . 48 RATAE LI A FTALE (0 26 1 ¥ B A A e O I

WLAE, R IRSET AT TR

M 81 R A e

Table 3-1  RIRSH
] Ziine) A HE B
TAEHE Voo - -0.3t06.5 Y,
LN ERES Vin - -0.3t0 Vop + 0.3 \Y
i 1 L Vo FIT A i 11 -0.3to Voo + 0.3 \Y,
e I CTIOBEN 15 mA
o 5 i SR 5 3 1 120 mA
|OBXZ)) HL It Isink? SFBIOHEN 200 mA
IsourRce HANOHLH 15 mA
LA BT iR E Ta - —40 to 105 °C
A7 il 5 Tste - -65 to 150 °C
APTCHIP MICROELECTRONICS 3-1
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33 WHEITIEFRML

W BRI I TAR R T A RIE W T, ABPTE RS 5 BT 5 1 T A RE A5 B O
TR A TAR S AF T TAR W R BRI AT Sk, LA A P40k

Table 3-2 #HEEI/EXMH

o el FAEH

e 24 s A HE =Ky
TAEHE Vob - 1.8t05.5 \Y;
TAERERIRE Ta - —40to 105 °C

NOTE: B, W ADC 210 TARVEH 4 7 2 22% BRI 24 fiE .

APTCHIP MICROELECTRONICS
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3.4 1/0 ¥mO%e:
Table 3-3  1/0 ¥4
(Ta = —40 to 105°C, Vpop = 1.8V to 5.5V)
S ias? v 363 BME | BEMY | BRE | B
N B HL Vi BT v 1 0.8 Vop - Vobp vV
LN EERE vil® | AR - - 0.2 Voo v
B SR VoH lon=-15mA, Vop = 5V Vop — 1.0 - - \/
lorr1 = 15mA , Vop = 5V
Vor® e _ _
oL1 CFAgEE 1) 1 V
K HE loLz = 120mA , Vpp = 5V
Vo2® | (PAL1.6 ~ PA1.8, PA1l.11 ~ PA1.13, - - 1 V
PBO0.5 ~ PB0.85% [ fi ik sh i )
Vop =5V, Vou < 4V
TELIAL BK 5 FLIA loc® | (PA0.6 ~ PA0.15, PA1.0 ~ PA1.2, - 10 - mA
PB0.3, PB0.4, PCO.11E IR )
= N IR LR L BT o 1, Vin = Vb - - 1 uA
K Hr A\ IR HELR 1 ® i Id, Vin=0 - - -1 uA
_dir HaBE Reu® | Vob =5V, Vin = 0V 25 50 75 kQ
AN Reo® | Vob =5V, Vin = 5V 25 50 75 kQ
NOTE: @ &=
@ RV
3.4.1 (VDD - VOH)” @ VDD = 5.0 V
VDD -VOH @ VDD =5.0V
1.200
1.000
0.800
—— #4111

VDD-VOH(V)
o
=)
8

0.400

0.200

0.000

8 10 12 14 16
IOH({mA)

Figure 3-1 (VDD-VOH) i&EE#iZk

25°C
85°C
105°C
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3.42VOL” @ VDD = 5.0 V (standard ports)

VOL @ VDD =5.0V (standard ports)

0.800

0.700

0.600

0.500

VOL(V)
8

0.300

0.200

0.100

0.000

Figure 3-2 VOL(standard ports) &5 ghi£k

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

8
10L [mA)

10

VOL @ VDD = 5.0V (highsink ports)

VOL(V)
8

10L [mA)

120

Figure 3-3 VOL (highsink ports) & gk

—— 541

—o—5°C
85°C
105°C

16

—— 541

—®=25°C
85°C
105°C

140

APTCHIP MICROELECTRONICS
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3.5 1/0 35 DA FsRE:
Table 3-4  1/0 O FisRME
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
S st %A B/ME | #BEME | BORME | B
PN SN B |IOFN® T 45 i 11 - 10 - MHz
By o KR IOFout® AT i - 10 — MHZ

NOTE: @ Rl

APTCHIP MICROELECTRONICS
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3.6 FIABE AR
Table 3-5 BAEN LR
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)
S /e &AF B/ME | RAME | BKME | B
T5e /MG ik 5 TnrsT? - 100 300 500 nS
NRESET B HE Vhyst © FFHR R 1 v

NOTE: @ Rl

HANEALE S RIS T8 &N 100ns £ 500 ns.
W N LS S 5 R T 100ns AN ERES (READ .
B N B ALE S 5 T 500ns BN ERUE S (A0 .

T NRST

NRESET

0.3VDD

__x’\____v__

Figure 3-4

nRESET #IABF

APTCHIP MICROELECTRONICS
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3.7 A R AR

Table 3-6  _FE BB A%
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)

¥ e %A BME | WAUE | BmKME | Bf
b YRR SRvop® — 0.1 - — V/mS

NOTE: ® #itfRiE, AfEE ik

System

System
\nitializatiory

Status | POR Reset Initialization

Working POR Reset >< Working

VDD

Min VDD

Figure 3-5 LHAEBEREE

APTCHIP MICROELECTRONICS 3-7 .'.FT
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3.8 JMER A Wi N\ dee e
Table 3-7 AP A\ Re
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
S i %AF B/AME | RAME | BOKE | B
FH IR A N v ik tintH® Voo = 5.0V 15 30 45 nS
e W A\ Ak B tint.? Voo = 5.0V 15 30 45 nS

NOTE: @ Rl

NEANLE SRS TE N 15ns £ 45 ns.
RN AL S 5 AL T 15ns BN TS S .
BN B ALE S 5 T 45ns BN N E BB S .

tnTL

tinTH

External
Interrupt

0.8 Vpp
0.2 VDD

Figure 3-6 #hMEBH MrEa A\ /7

APTCHIP MICROELECTRONICS
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3.9 WG R

R GRS DU P IR 45 -
® SN FIRG A
® SRR A%
® NI EIRY A
® PyiEIIRY A

3.9.1 AMEIRG A%

Table 3-8  AMBEIRG AR ME
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

¥ et s E‘{;‘ R E‘ﬁ* gy
R ae i Femosc® - 0.4 - 24 Mhz
PR 408 Iz sk HL B Rrp® XIN % 2 4 10 MQ
R 5 I 1) () Tsta® - - 20 - ms
C1 o
XIN
H 4= (s
Q%HH% (i A e = 04 3 o4 MHz
{ Ei[% Xout
Cc2
C1 o
>(IN
HR D) I
igj)%aaﬂ? (Ao e = _ 32.768 : KHz
LD* Xout
C2
HMERRTEF— T X
AR -@ 0.4 - 24 | MHz
CH  Xour

NOTE: ® #itfiE, AR,
(1) SEBRIFEE A 75 2 F N - SYSCON_[OSTR] A 4% i 2543 it 1)

L LB
APTCHIP MICROELECTRONICS 3-9 ,"l’1
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3.9.2 JNPEIIRG 2%
Table 3-9  AMEEIRF R
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
5% ) ry 5};‘ P %ﬁj‘ B
i 1 2 i % Fesosc® - - 32.768 - Khz
PR 38 I Ak EL BEL Rep® SXIN #[1 - 95 - MQ
Fé g B i) () Tsta® - - 900 - ms
C1l _
TD_ SXin
AN R @ = - 132768 - Khz
}LD_ SXout
Cc2
SRR EF—m [ SXin
AN A el —® - 32.768 - Khz
[ SXour

NOTE: @ R PG

@ BIMHIE, ALEREF R,
(1) SEBRIIFEE ) 3 2 E_ESYSCON_[OSTR] A IR R i 2545 1 4]
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3.9.3 W FIRG 251

Table 3-10 AW EIRG B[R
(Ta=-40to 105°C, Vop = 1.8V to 5.5V)
S ) %M B/ME | HAME | &RKE | B
IMO - 5.556 - MHz
IM1 - 4,194 - MHz
P35 AR Fimosc®
IM2 - 2.097 - MHz
IM3 - 131.072 - KHz
A Too? - 40 50 60 %
Tacct® Ta=27°C -1 - +1 %
IMO Ta=-40to 85°C -4 - +3 %
® IM1 Ta=-40to 85°C -4 - +3 %
Taccz
IM2 Ta=-40to 85°C -4 - +3 %
BHE e IM3  Ta=-40 to 85°C -6 - +5 %
IMO Vbpb=5V Ta=105°C -6 - +6 %
® IM1 Vbpb=5V Ta=105°C -6 - +6 %
Taccs
IM2 Vpbpb=5V Ta=105°C -6 - +6 %
IM3 Vpbp=5V Ta=105°C -9 - +9 %
R sg I (] TsTa® FEL YR R I B A T AR S - - 10 Clk
NOTE: © &=k
@ NV
@ @iHRIE, AR
3.9.3.1 IM5/AMSFZR 15 B 28
- IMO/1(5/4MHz)frequency versus temperature
8
6
4
2
0 o— ——— e —&—min
2 max
-4 —8—avg
-6
8
-60 40 20 0 20 40 60 80 100 120
°C
Figure 3-7 IM_5/4AM#RZRIE B 1 2%
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3.9.3.2 IM_2MARZR 5 B ih 4%

- IM2(2MHz)frequency versus temperature
8
6
4
2
0 *— —o— 9
2
4
6
8
60 40 -20 0 20 40 60 80 100
Figure 3-8  IM_2M#FiZR {5 B i 28

3.9.3.3 IM_131KIARE LR

10
8
6
4
2
0 = o ——o—9
-2
-4
-6
-8
-10
-60 -40 -20 0 20 40 60 80 100

Figure 3-9 IM_131K#RE Lk

IM3(131KHz)frequency versus temperature

—8— min
—8— max

—0—avg

120
°C

—&—min
—8—max

—0—avg

120
°C
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3.9.4 W EIEIRG 245
Table 3-11 AN EERF R %
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
s% ) ry BME %f Bkl | EA
YRy iR Frrosc® - - 48 - Mhz
LA Top®? - 40 50 60 %
Tacct® Ta=27°C -1 - +1 %
W J A P Tacc?® Ta = —40 to 85°C -4 - +4 %
Tacca® VoD = 5V Ta = 105°C -7 - +9 %
Fea 5 I (1] Tsta® FL Y F P TA B AR T AR R - - 10 Clk
NOTE: @ &=7=illi.,
@ B
@ BWIHRIE, AEEFEHINER
" HF(48MHz)frequency versus temperature
10
8
6
a
2
0 ® —O-/O —8—min
2 max
4 —0—avg
6
-8
-10
-60 -40 -20 20 40 60 80 100 120
°C

Figure 3-10 HFOSCHRZR IR B ih 4%
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3.9.5 W BIIRG 28 5t
Table 3-12  AWIEREITRG 2Rtk
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
SH =] v-353 wME | BAEME | BKME | B
YRy s Fisosc® - - 27 - KHz
LA Ton® - 40 50 60 %
Taccr® Ta=27°C -1 - +1 %
RHE S K Tacc?® Ta=-40to 85°C -9 - +6 %
Taccs® Vop = 5V Ta = 105°C -15 - +15 %
Fe 5 I 1] Tsta® | HLUEHEIA BRI TAEEE - - 10 Clk
NOTE: @ &=7=illit.,
@ A
@ WIHRE, AEREHINER.
- IS(27KHz)frequency versus temperature
18
15
12
9
6
3
0 —8—min
-3 max
-6
9 —0—avg
-12
-15
-18
-60 -40 -20 20 40 60 80 100 120
°C
Figure 3-11 ISOSCHRZRIEE £k
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Table 3-13  T4EH%
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)
S s iRl %A B/ME | REME | BAME | B
RUN 1 Vbbb =5.0V, Ta=25°C 10 -
CPU = 48MHz
1o i@ RUN 2 Vop = 5.0V, TA=25°C . A
eot CPU = 5.556MHz
RUN 3 Vbbb =5.0V, Ta=25°C 05 A
CPU = 131KHz '
SLEEP 1 Vbbb =5.0V, Ta=25°C 1 A
- - m
CPU = 48MHz
55s® SLEEP 2 Vob = 5.0V, Ta=25°C 02 A
eoz CPU = 5.556MHz - ' -
SLEEP 3 Vob = 5.0V, Ta=25°C 01 A
CPU = 131KHz '
®
DEEP-SLEEP1 Vob = 5.0V, TA=25°C - 10 25 uA
(O] _
Ibos DEEP-SLEEP2 VDD = 1.8V to 5.5V, _ ~
TA = —40 to 85°C 250 uA
DEEP-SLEEP3® Vop = 5.5V, Ta= 105°C - 200 450 uA
Vop = 5.0V, TA=25°C
o SNOOZE 17 : _
TAEHR wio LCD 7 16 UA
VDD = 1.8V to 5.5V
SNOOZE 2° TA =-40t0 85°C _ _ 160 UA
w/o LCD
Ioos SNOOZE 3% Vop = 3.3V, TA=25°C . UA
w/o LCD a a
Vop = 3.3V, TA=25°C
SNOOZE 4% P A _ 9 _ UA
w LCD
SNOOZE 52 Vbp = 5.5V, Ta= 105°C - 140 270 uA
o Vop = 5.0V ,Ta= 25°C UA
SHUTDOWN1 - 15 8
w/o RTC(ESOSC)
VDD = 1.8V to 5.5V
SHUTDOWN2® TA =-40t0 85°C _ _ 80 UA
lops w/o RTC(ESOSC)
® Vop =5.0V , TA=25°C UA
SHUTDOWNS3 - 3.0 -
w RTC(ESOSC)
SHUTDOWN4® Vop = 5.5V, Ta= 105°C - 45 69 UA

NOTE: @ &=l

i
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@ RV
(1) TAEHARAESE 1/O b ) Fdr, Fh .

L LB
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Table 3-14  {REE SR s:tE
(Ta=—-40 to 105°C, Vop = 1.8V to 5.5V)
¥ hine) AF B/ME | REME | BKME | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
R B AL o - 2.7 2.8 2.9
. Vthrf
(Voo FF&HY) — 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
I M e - 2?2 22 22
(Voo T F&HY) : : :
- 3.45 3.6 3.75
- 3.75 3.9 4.05
1.0
- 0.9 (LVDIN) 1.1
IR AVivp® - - 200 — mV
TAEHR lec® - - 9 - uA
KB LR lpp® - - 0.1 - uA
NOTE: ® &7k
@ BV
@ WITTRIE, AL
APTCHIP MICROELECTRONICS 3-17 APT
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3.12 124 i/ a8 et (ADC 1244550

Table 3-15 127/ s fd it
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)

e 21 ine) s BME | HEME | BRKE | B
¥ E - - - 12 - Bit
TAEHE Vapc®® - 1.8® 5 5.5 Y,
HHESE K VRer® VRer <Vabc 2 5 55 \)
N L Y Van® - 0 - VREF \Y
LE ST e Fs® - - - 1 MHz
oy AR DNL® - - +2.0
Ttk INL® Fs=0.5MHz - - +4.0

‘ TOPOFE® Vapc = 5V - - +10.0 -SB
s i 2 .

BOTOFF - - +10.0
T AR lop® - - 1 - mA
Sk T FL IR lpp® - - 1 - A
ADCIH 47 % Fapc® - 24 MHz
ADCH 46 J 1] Teon® Tsample = 8 24 Taoc
Faoc = 1IMHz
AR I PNIEET Ran®® Vaoc = 5V 50 K
Tsample = 8

NOTE: @ &M=k
@ R
@ BEIMRIE, AERFFHER
(1) MRETAER, ADCI#EEZFIRH] . 1.8V TIER, ADC I #h#i# R /N T 500KHZ.
(2) ADC i NBHBLRT ADC ¥ TAE B B3R 2R DL RCRAE A WA 5% o R Ak 21 IR ASE J) B3R £ 20 mT DA 4 N BH LB A5,
BRI Faoc = 0.5MHz 8% Tsample = 16, R=100K.

CADC NN BB KRR B 2S, 1% FL 2R 78 B B 18] 75 24955 /£ TC=10 x (RADC+RAIN) x CADC. F:th RADC JyRFETF 35 6
FH, fwKMH 1K; CADC N ERRAERFFEA, I K1H 5pF.

L LB
APTCHIP MICROELECTRONICS 3-18 ",l’1
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AR

RNN

AINX

RADC

AMAMAA

3
I

I eakage=1UA

VVVVVY

1

12bit
ADC
CORE

ADC

_[EADC
v

Figure 3-12 ADCRFHEEHE
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3.13 A e 2% B ER
Table 3-16  NHFE €25 b B
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

SH ias? &A% B/ME HRIE BKRE i:< 172
KSHEHE FVR.® Vop > FVRL - 2.048 - v
AN FVRH® Vob > FVRH - 4.096 - Vv

Vob = 5.0V _
Vaccl1® —1% - 1%
Ta = 25°C ° 0
Vob = 5.0V _
% K Vaccl2® -3.5% - 3.5%
[RBHRIHIE Ta = —40 to 85°C ° °
Vop = 5V _
Vaccl3® PP 5% - 5%
Ta=105°C
Vop = 5V _
Vacch1® PP 1% - 1%
Ta=25°C
Vob = 5.0V _
= K Vacch2® -3.5% - 3.5%
B E IR Ta = —40 to 85°C ° °
Vop = 5V _
Vacch3® PP —5% - 5%
Ta = 105°C
NOTE: @ =77l

@ R

APTCHIP MICROELECTRONICS 3-20 ,',IJT
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Table 3-17  HEBINTVREFS % B R R
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)
SH /s %A &/ME HAE BAE L:<R 174
INTVREFZ % H1 & VINTVREF® - - 1.0 - Vv
Vop = 5.0V
Vaccl® —1% - 1% -
Ta = 25°C ° °
Vop = 5.0V
INTVREF} & Vacc2® —2% - 29% -
i Ta = —40 to 105°C ° °
VoD = 5V
Vacc3® bo =5 —5% - 5% -
Ta = 85°C
NOTE: @ =77l
@ R
APTCHIP MICROELECTRONICS 3-21 ,',IJT
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Table 3-18  Hhiaghidk
(Ta=-40 to 85°C, Vbp = 2.4V to 5.5V)
2 Ciine) x4 R/ME HRUE BRARME | BAL
LN SR Vore? - - 3 10 mV
T NS Viem® - 0 - Vop Y
‘ Tresp1® ZEoHiAN10mV — 1 -
i ) _ h uS
TresP 2 ZE4r A 100mV - 0.5 -
Vhyst1° 1% 50 -3
Vhyst 1° 1
Vhvst1® B2 10 13
Vhvst1° B3 12 15 18
IR R ® " mV
VHysT1 E v 17 20 23
Vhyst1° 155 21 25 28
Vhvst1® B6 37 40 45
Vhvst 1% Bi7 55 60 65

NOTE: @ &/l
@ RV

(1) LI L B ARSI ), T R ST, IR IR, B .
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Table 3-19 RAMFIZ 28 (41t
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)
S 7e &A% B/ME HRIE BKRE I:<K iy
BRI L VopprZ® VAR M R AR = 0.8 - Vb Vv

NOTE: ® &itfRiE, AfERE ik,
(1) fRIE RAM A Z R RAR AL GRIEIRBENT) s RO A7 S PR I R AR AL A (PRAERRAR 20

T .
Table 3-20  FLASHW72H4§1t%
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)
] 5 1 B/ME HAE BAE BAfr
R HIT Fwsize - - 4 - Byte
e Fesize - - 256 - Byte
Fosize - - 64 - Byte
gifEmta (1Word) Fiprog” -~ 20 - - us
UHERBRI [A] Fpera” - 2 - - ms
GO F RBAR I ) Fimera” - 10 - - ms
DFLASH#Z 5 Vi Fainwe’ ¥i—page 100,000 - - Times
PFLASH# 5 k3t Fpfrwe” #.—page 100,000 - - Times
PFLASHE B ERE® | Fonwe® - - 2,000,000 | Times
HOHE ORI 1) Fiar® - 10 - - Years
Th¥e (mAEE4ERRIT) Fidd® - - - 5 mA
NOTE: @ FRiffiFf
® WIHHE, AR PR
(1) —Apage#EE —KH—IK
APTCHIP MICROELECTRONICS 3-23 APT
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3.17 & HFY (ESD) %5t
Table 3-21  EE P EH
¥ s y: Eix B/AME | BEE | BXE | B
HBM 4000 - - v
5 5 P T VEsDp MM 200 - - V
CDM 500 — — V
APTCHIP MICROELECTRONICS 3-24 ,',IJT
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8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 710

4.2 LQFP48
TOP VIEW SIDE VIEW
I|¥m&| ﬂJ“Jfl}t]JP\q BB R ST/ mm
D Dimensions
T | B | AR | BAE
| SYMBOL MIN NOMINAL MAX
g e
’~ 4 =) L.
== @ | e A2 | 135 | 140 | 145
o - |
o | — A3 | 059 | 064 | 069
_EE_ o + o _;iE1 E b 018 - 027
o — |
[ — 013 - 0.18
o - |
o — |
o | — - |
o - |

& ! o
%%H%HHHH_
e b

0.50 BSC
045 | 060 | 075
SIDE VIEW L1 1.00REF
9 0° 35 7°
&I R
! L

82 11° 12° 13*

DETAIL:F

Figure 4-1 48-LQFP (7x7-P0.5mm) # 3R~}
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4.3 QFN48
T0P VIEW SIDE VIEW BDTTlo_M VIEW TR/ mm
T4 GEL: ¥ | R | RElE | RAE
SYMBOL MIN NOMINAL MAX
D Nd a | o7 | o7 | os0
[ [
| UUUUUUUUUU A 002 | 06s
1 P | — i = A2 0.203 REF
z . = ? (=
| = | g 015 | 020 | 025
| P | E2 | = 590 | 600 | 610
| = | g
L Fo——— _F - Ne _g_ B [ S _g_ D2 | 455 | 460 | 465
| = | = E ss0 | 600 | 610
= =
: = ! . = E2 | 455 | 460 | 465
= I g e 0.40 BSC
| N : CJ— K 0.25 0.20 0.35
| nonmonnnnnn
[ | *\ L 035 | 040 | 045
y. A h | o025 | 030 | 035
SIDE VIEW Ne 4.40 BSC
LUEIES Nel 4,40 BSC

nnnnnnlnnnnnrv—_‘——i—

! Al

Al

Figure 4-2 48-QFN (6x6-P0.4mm) &3 R~}
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|
2 | @) i . :
' 7 8 1% 02 E | se0 | 900 | 9.0

&
LEEEERE C I

8.80 9.00 9.20

D1 6.90 7.00 7.10

4.4 LQFP32
TOP VIEW SIDE VIEW
AL L e T
D Dimensions
FH | RAME | BEE | BKE
D|1 SYMBOL MIN NOMINAL MAX
A - - 1.60
/H H H HIH H HPH:E ) Al | 005 - 0.15
@ | & - a2 | 135 | 140 | 145
| -0 A3 | 059 | 064 | 069
-] b | 032 - 0.43
- — — 4+ — — FE=—F1E —
+ 1 013 - 0.8
]
1]
-

ARAAAAR

0.80 BSC
045 | 060 | 075
SIDE VIEW L 1.OOREF
o [ o Jas [ 7
N
TJU;JM p3 TS
L | RS
A2 A DETAIL:F
Al
L

Figure 4-4 32-LQFP (7x7-P0.8mm)&3 R~}
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4.5 QFP32
D K- T COMMON DIMENSIONS
JUU00000 (UNITS OF MEASURE=MILLIMETER)
O l_J :A Cj SYMBOL MILLMETER
MIN NOM | MAX
P I - A 0.50 0.55 0.60
) g I a1 | o.00 0.02 0.05
v 2 ~ g A2 0.152 REF
(NN “ b 4w G D 3.90 4.00 4.10
D cl® 390 | 400 | 410
D D2 (@& D2 | 280 | 290 3.00
L q £2 2.80 2.90 3.00
Ne 2.80 BSC
00000 JQ.? 0 : 0a085C
~b 1 H 0.30 REF
L 0.25 0.30 0.35
K 0.20 0.25 0.30
TOP VIEW BOTTOW VIEW b | 015 | 020 | 025
b1 0.14REF
i
{ <
L S g B W B ST i
T
N
<
SIDE VIEW
Figure 4-5 32-QFN (4x4-P0.4mm)3f3E R~
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TafER

WER
5.1 7= i £

A P T 32 F

0 1 C€C 8 T 6

HAEE: 6 —-40°C to 85°C
8 —-40°C to 105C

v
BN, T—LQFP
U— QFN

v
ROMKA/N: 6 — 32KB
8 — 64KB

v
EH%E: C— 48pin

S — 44pin
K — 32pin
MCU R %14
v
1 MCUZ%I 5
S/F: flash

Figure 5-1 7=fhay & MiE
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5.2 BRI i ERS
Table 5-1 APT32F1101 R 5I7= & 1T W Z S JiBH
EY| ST
APT32F1101C8T6/APT32F1101C6T6
APT32F1101C8T8/APT32F1101C6T8
APT32F1101C8U6/APT32F1101C6U6
APT32F1101C8US/APT32F1101C6U8
1101
APT32F1101K8T6/APT32F1101K6T6
APT32F1101K8T8/APT32F1101K6T8
APT32F1101K8U6/APT32F1101K6U6
APT32F1101K8US/APT32F1101K6U8
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