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1.1 XEH®
AR SCRY R APT32F 110477 5 5 -, 358 5 B 1 B8 8 FE 0 B R SR 40 R IR A5 L
1.2 APT32F1104/+48

APT32F1104 /& 152 M5 1 O3 T°F 3L &F  (T-Head Microsystems) CPU W% T & ) 32 fr m itk BE AR A< 5 L
APT32F1104 %: Tk A3 Flash T ZHilit, WS RIBENETIRE, GRABRAULERS . LCD =H8s, iR AT
gl N, HIRBETIRS, TERESER .

e T-Head 32fiZCPUN % (2K £8)

o JT#64KBytestEFINAT, 2KbytesHHfE N1

o N¥8KBytes SRAM, 1| T-Hitk, Hdlfrhk, RES7FMH

o N{256Bytes AHHISRAM, WA TFEBIKIIFERE 1T RAFCPUI, %8s .

e TAEiEE: -40to85°C

o TfEMEVEIR: 1.8to5.5V

o Iy LAFMIE: 48MHz

o PWTIEHIA: LRESISHELE M HRE R W (NVIC)

o MR I PP AN ThFEE H 25 (SYSCON)

o AJHIE E A AU N5 2 (DMA)

o THEAFBRIESS (HWDIV)

e CRC##ffil#% (CRC)

o RIGMIFAfl R PR HIE (ETCB)

o 1 x24I NHZER #%(CORET)

o 1x JSZETIMER #(IWDT)

o 1x T HEIMERZFWWDT)

o 1 x 16f7 345 ALE N BATEEE, A TIMERSZFF7EEPWMET H Di6E, LR HAMETIEX A (EPTO)
o 1 x24fi28% IR mI AT A, SCREPWMIIRE (GPTAO)

o 1 x 16072B%[RIEER BT EES, KEFPWMIjRE (GPTAL)

o 2 x 16073k [EIL E I 2K gs, TEFPWMINAL, R EAMEMEX X (GPTBO~GPTB1)
o 1x16HII##H(COUNTERA), SHFH 30 H #INfE DL SRR B TR Bl e (R R A 4%)
o 2x 160 A TIMER (Basic Timer)

o 1x 16AfKINFETIMER (LPT)

e 1x16fIRTC

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

o ZIK19BEMI12(7ADC, SFFHMIBAVREFSA

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

e 7 8COM x 26SEGH;#4COM x 30SEG LCDH3%), Cap-bias5R-biasti= n] ik
o STHFR2NMNT B LA A%

o CRFNISH B YRL.OVAT Py [E i HLE YR 2.048V/4.096V

o S7HFO6bIt UID

o KL HFA4PIO, FTA GPIOX) ] it B R A4 Hh Ik

e #RUN, SLEEP, SNOOZE, DEEP-SLEEPAISHUTDOWN/ T,

APTCHIP MICROELECTRONICS 1-2 l'l"1.CHlp
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1.3 FERE
1.3.1 oER (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 Zik64Kbytes( N IFEFFINTE, LFFISPIAY, AP X K/NATALE, X FFCRCKK
o X ik2KbytesHIM EHE NAF, HEFlashBEHI, AarhiftFiElT.
e User Optionfit &
SR E AL A R &
I TEE I RRIRS I E
RS 2z 4= Pl B
o LRAREHEN, IRPGEMETRES (RRELTHESED
o %jA8Kbytes[INESRAM, ZRFAFERILE
e Zik256Bytes AHHHISRAM, CHEFAHERIL:
o /hii(little-endian) /26t 77 =X

1.3.3 ATIREHErEHIE (NVIC)

o ZIA32A KA

o 324 HIgAEIRSe Y, BT WA SO A fe
o BRI ML A E B 2R R P

o BRASFRIWTIR AR A i RE B A R

o CFFMEBFIIAE

o MR

o &SR ERESE

o AT PP NC RO R S AT v T ) Ao /AR

1.3.4 RE#EHIER(SYSCON)

AN IR 32.768K #| 24MHz (EMCLK: External Main Clock, 43 i4)
SRR 32.768K(ESCLK: External Sub Clock, #MaB4it4f)

MEFEHR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) Y- >optioni £ (1% @ S AH,
IMCLK: Internal Main Clock, P53 1 4#)

W EE R A 48MHZz (1% Z@#H{E, HFCLK: High Frequency Clock, X s i) )

APTCHIP MICROELECTRONICS 1-3 l'l',1.CHlp
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o NHEHHIR 27KHz (5% %@ #7{H, ISCLK: Internal Sub Clock, P48l

o IR AR SRR AR O

o CHHEINFERI (SLEEP/ SNOOZE/ DEEP-SLEEP)

o RIFERN SR AT g AR A DFEDL AL

I E VR e

o HMBEIRFBEI OB IR RO, SR B IR A 3R
o HMEBARIREL SIS AL B

o HNESH T AN BTSSR Wk 1R S A R

o FLASHFISRAMK S iR E B, L& HilsiE RA LN

o SAJERMAMEH (RSTID)

1.3.5 BRI H%% (DMA: Direct Memory Access)

o RASIFFAEIE
o RIEAICE MU AL AT H bR ik
o il AURIHETCBIZM], SCREFTA il A S F

1.3.6 FEMEBRERER (HWDIV: Hardware Divider)

o AMEHH LT TRMNBEH GIEH

o HEB2LTHLFREAIZ2A BR K, 324 r A A Kk

e S5AHCLKJAE Wiz &t [a)

o SCRRRREUE G AR R b

1.3.7 WAL F 1M ER % (IWDT: Independent Watchdog Timer)

o HAIMIAIRACE . BRE8HD
o WITCE E R AL AR
o JRSLTARLE A BT S IR TR T g 18 AL 8 R THALA: (27KHZI B

1.3.8 HHAFIIH (WWDT: Window Watchdog)

o FTPCLKIL{E

o SCRFEALHTHRE ity

o TIEIEEA A B AR A
o UHEERIBIHTE LR T e

1.3.9 1607 5R A i a8+ H % (EPT: Enhance Purpose Timer)
o RPTREOE . NG, bRk, 3 M I Rk

o  BATIMERAH 4B I PWMEH, SCRRAANLRE, &2 SCRF7HPWME L o

APTCHIP MICROELECTRONICS 1-4
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o CFREAMEH, FEXEEM, Hridad, S
o PR AMIMH: AL FIAEA AR
Hh RN EPIX
RYAEHE, LVDH ik
o SCRPRPIR T AE AR
o SCRFERUK A R AR AN AR K v s X
o ANEU LIRS AT A R 22 IR D R TR
o ATDATARTEREMEN, B2 RN LUBE 3k
o  HRETCBHMELD)
e PCLKT{ER 4
1.3.10 16438 i 28/t 8#8A (GPTA: General Purpose Timer A)
o NI EOEE: B, UL IBIGIE IR
o BATIMERSZFFFIAN I H IS, &N ) e & v PWMIE T 4 H 45 i
o CFRHIIRMEE, mEANHIRME
o WRFETCBIHHM}ELE)
e PCLKT{EH %k
1.3.11 1640 2 it 88180288 (GPTB: General Purpose Timer B)
o NI EOEE: . UL IBIEIE IR
o FEATIMERSCRE =AM HHIEIE, &R ] e &y PWME L fi H 45 i1
o SCRREAMfH, FEDXEEH], B, Raia
o CCFRIIREI, mEZANHIIRME
o  CHETCBI-HLH)
e PCLKT{ER o
1.3.12 BPIEKESE (Counter A)
o IANI6NIHITHELES, SCRFE BhE I AR DU IR ECE I TR e
o R T R P AR e Ay L A A b A
o TEANEMIEIE A, i AR T kv R
o MMV E
o TTLLH T RBN % 7 AR B I AR IR A4
1.3.13 ZatiHAT88 (BT: Basic Timer)
o IANI6MZRYEBIGTHELES, CFFEZERIAE
o HRPWMILIESHH
APTCHIP MICROELECTRONICS 1-5 APTCHIP
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o U EUN B ST IR ST T 43 AT B

o STERHAS . JE A A A o

1.3.14 WE&iHATE: (CORET: Core Timer)

o IA24LI R RS, SCRFE S E AR )RR

o UFEERE TR (CPUEhEE# 22 48 Il 11843 45D

o IR A R H A I

1.3.15 {&DhE e it 83/ %8¢ (LPT: Low Power Timer)

o 16f7AUIBIETHELSS, THEHIEBRIRE

o —MIGMILLIRMH A AR, SCREPWMEIH

o SfITHAMIEEE, A ERL. 2. 4. 8. 16. 32, 64. 12844

o iHEIIH PRI, ISCLK,. IMCLK. EMCLK., PCLKEZ#H 4MiiCLK
o S ¥FTogglesl# PWME H Dfe

o STRRHLK R A

o RFRAAR W AIMATCH A I8

o  VIFETCBHMELE)

1.3.16 B8 ERT% (RTC: Real Time Counter)

o [YPOREMAM, XLFHHRY

o IHIFIhAE: SCHERT (128024/8EHED L 2y BPAITFP, BCDREI
o  HJNIhfE: X¥FE. H. HAEW, BCDIKR; HzhEFEIRG

o WHFEIERIN AP AMBEIR (XHE32.768KHZ) . N EEEHRIMCLKAI N EIHEISCLK .
o WHER2AT YL W Bh

o SRR A E s n iR

o HTFREINRE

o HETCBH LB

o HIYRFEAIREH GETCLOHIH)

1.3.17 BRHRPWERSE (UART)

o 3INiEHIE

o SIEIEKIE, LEARIAL(FEERL, O/LFZHK)

o HUMAIBX8NLI K FIFO

o T[YRAEMIPERR

APTCHIP MICROELECTRONICS 1-6 l'lp1.CHlp
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1.3.18 R RPWEREE (USART)

o 1MHIE

WS, 6. THISH KK

U 8x8AL I K FIFO

EE TN EEES

REIR AT, WUAS RN 22 A7 i HH A e
> FrLoop-back#i =,

SCHE A A T AR
THFLINGZ PR LINL.28K#LIN2.0
YRR BERTML:  1SO7816-3F %

1.3.19 R HBITEL (12C)

ROSTibLS

ML EH2CRLR, SCREEN B ML TR,

PR A 100KDbit/s, g X il ik 400Kbit/s, # g 2 ] A 1Mbit/s
A H AT 817 U A AN X 1) B A

7hr B 1047 -4k

H 3 A 2 W Th g

O I8X8 AL K FIFO

1.3.20 FZ4M 8O (SPI)

1N EE

Al YRR R 4316407
SCEEEHLF MM LA

B 8x 1647 U K FIFO

1.3.21 HiTRMARE (SI0)

o RLEEEM, SRR R .

A 3 I BN B A B 2 el i T

P AP IR 5

PR, AT R L (bit) B SRAE BRI A
PN, AT R G B R\ PR

1.3.22 EHE# S (AD Converter)

o ZIR19MEMMNIBIEALIL SR, S8 SR FEVDDECE SMEE I
o ADCHINSZH#4MISADCINES % 1/4VDDAI A # sk 1 5 2 % P (INTVREF)

APTCHIP MICROELECTRONICS 1-7
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R R LM SP S#E H i i
S A e A RN A L 5 e e 2 TR

YRR B FRUCRAE, T RIEHCE RAE S )
Y HFETCBEHMELS)

1.3.23 AEFEBES%EJE (INTVREF: Internal Voltage Reference)
o 1ENADCHIRFEMIE 2 A

o {ENADCHIVREF#iIAN (ADCLAZN TAEFEMRIHRAS )

o ZHAE: 1.0V G SLPrlE(E nT LLEN 75 A7 4% 500

1.3.24 JEREEBEEIR (FVR: Fixed Voltage Reference)

o H{ENADCHIVREF# A
o ZEHJE: 2.048V/4.096V

1.3.25 COMP: #1&E#lHhaae

o SCFF2AMMAL IR LL B A
o RITCER M EHAE day IR W AN AT R IR
o SCHF LB AL T E AR i3RI RE

1.3.26 LCD#=#{|% (LCDC)

o SZEF30x48# 26x81% A LCDLYKE)
Y FFCap-bias5R-biast = Al %
SCHEIRFE VR B

S HFBlinking B,

S HFL2. 1/3. 1/4F11/8 duty

Y EFL/2. 1/3F11/4 bias

LCD & /RRAM S R X A7

1.3.27 BB HEH| % (CRC)

e WK T-Byte, Half-word, Word ) 5 #:4F
o HEFHICRCEZIALEE:
0 CRC-CCITT: X+ X12 + X5+1
0 CRC-16: X6+ X1+ X2+1

0 CRC-32: X324 X26 + X23 + X224 X16 + X12 + X + X100 + X8+ X7+ X3+ X4+ X3+ X2+ X + 1

o HIGRFERNTIH

SXFFZFPIVEAIAR I, R L6 TS, ARG E R OEIE, FHUY,

APTCHIP MICROELECTRONICS 1-8
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o HIRFERIR/DEGIRE (LSBALIGEEMSBALE) Ak 4m N Bidli & CRCH U6 AN LAFMB . 20 # 4

1.3.28 HE il R %I H| 2 (ETCB: Event Trigger Crossbar)

o SCRPRITCE M Fr B H ) B AR
o HASCHFRI2M R IEIE
AN TE X FF64Sourcedit NI £
ANIEIE S 64 Targetfin Bk £
AN SCRFER A fid R

& o

&

1.3.29 #AIO (GPIO)

48E . %44 1~GPIO

et A R T E, BB R E

SCREHCIRZS W, MO IRBhEE A Al MO AL E (H A 10/MO L RE R A
FT A B A SRS W D B, d5 oK [ B SR 20 2% A0 F

1.3.30 f&ThFEHER

e SLEEP: KHI&FH) RGN PP HICPUIK £

o DEEP-SLEEP: KM RGN £ RICPUIS &, ZHPRSRFE.

e SNOOZE: CPUZ#irL, {RFFRAMEE, TKEY/LCD/I2CHLH AT ik L W HL, PADINAEIEH
AT E MR AT, IWDTH T, LVDHT, RTCH B LPT 4 i

e SHUTDOWN: RAMEFEARLE, D@ IRERRE, K2 EW g, KiBoPADRRF#FSHUTDOWNHR
A, /N PADIR IR IEH ThAE .
AT B EEYE . WKI, (WDTH W, LVD9H i, RTCHIBTE SN RS AL

1.3.31 E#HE N (POR: Power On Reset)

o HfIHJE: 1.45V

1.3.32 {REERM (LVD: Low Voltage Detector)
o WPCERMKHEIERLIIIRE, PIIESA R (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
o TPCE KR AEF W, PIIESANHRME (2.1V/2.4V/2.7VI3.0V/3.3/3.6/3.9 /LVDIN).

1.3.33 TAEREEHE

e 18Vto55V

1.3.34 TAESREHE

o  HNEFENIR: 32KHz ~ 24 MHz
o  WHEHZ: IMOSC: 5.557 MHz (max) /HFOSC: 48 MHz (max)

APTCHIP MICROELECTRONICS 1-9 l'l',1.CHlp
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o EHIIR: 27TKHz

1.3.35 T/RiRETEE

e —40to 85°C

1.3.36 #3&

e 48-LQFP

e 44-QFP

e 32-LOQFP

e 32-QFN

e 28-SOP

APTCHIP MICROELECTRONICS 1-10 I'IPTCHIP
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1.4 BWIRHEE

ITEM

APT32F1104

48 Pin #}3%

44Pin H}4E

32 Pin %6

28 Pin 3%

FLASH (Kbytes)

64

64

64

64

SRAM (Kbytes)

19 R 5E N 43 (EPT)

164738 FH 2 i) 23 A(GPTA)

164738 A 2 i) 23B(GPTB)

16 IR AL E I 4% (LPT)

1607 B fi 2 I #2(BT)

RTC

UART

USART

SPI

[2C

SIO

IWDT

WWDT

Rlrr|lr|Rr|RP|lo]lr]|NM]RrINI[NM] R

L N D D N R )

L Y R N N N R )

I Y R N N N R )

ADCHfi N\

=
©

16

11

11

LCD

8 com x 26seg

8 com x 25seg

8 com x 16seg

8 com x 12seg

CMP #i \i#i&

8

6

3

3

GPIOs (HS)(1)

44(10)

41(10)

29(6)

25(6)

CPUSIHR

48MHz

48MHz

48MHz

48MHz

TAFH

1.8V ~5.5V

1.8V ~55V

1.8V ~55V

1.8V ~55V

Table 1-1

APT32F1104 % 54t e i

NOTE: (1) HS BN KHFLKE) 10 (High Sink Current 10)

APTCHIP MICROELECTRONICS
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1.5 BEHIER

ya

Bus
Control

32bit CPU

pusey Debug
3 Control

EIC

AHB Lite Bus Interface

20rlIalu|

Internal
Flash DMA

Controller

SIO

12C

USARTO

UARTO

UART1

UART2

SPI

LCD Drive Controller

EPTO

GPTBO~1

GPTAO~1

IO S S EE

CNTA

10 FUNCTION MUX

LDO

AHB BUS

AHB2APB Bridge

7/ SYSCON N\

LVD IWDT

[ HroLK CTL (2avir)_ IR

ISCLK CTL (27KHz)

4

12-bit ADC

APB BUS

SRS

GPIO

BGR

Figure 1-1 APT32F1104#54E &
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BHEE

2.1 E

A HGRAPT32F11047% 5 & I T Be s B,
(R

o TR

o EHNLE

o EEMLHIE

o EMIL

APT MICROELECTRONICS 2-1 l'l"1.CHlp
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2.2 B X E

COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPI0_MOSI/AING
COM1/LPT_INOUT/I2CO_SCL/USARTO_CK/SPIO_NSS/AIN7
COM2/SEGO/CMP1_OUT/I2CO_SDA/USARTO_TX/SPI0_SCK/AIN8
COMS3/SEGI/EBIO/GPTAO_CHA/BT1_OUT/SPI0O_MISO/AIN9
COMA4/SEG2/EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPI0_MOSI/AIN10
COMS/SEG3/EPT_CHBY/GPTA1_CHA/AIN11
COM6/SEGA/EPT_CHCY/GPTAL_CHB/LPT_INOUT/AIN12
COM7/SEGS/GPTBO_CHAX/SIO/AIN13
SEG6/GPTBO_CHAY/GPTBO_CHB/G1.0
SEG7/GPTB1_CHAX/G1.1
SEGB/GPTB1_CHAY/GPTB1_CHB/AIN14/G1.2
SEGY/GPTAO_CHA/AIN15/G1.3

[}
o
S
>
3
%
°
0
3
o)
3
o
I
>
X
g
X
2
3
5
x
c
>
kel
fat
el
-
X
z
z
Q
o
<
2
z
B
)
@
S
N

-
&

17:09d  SNIJWO/PNIV/OIS/VAS 0DZIAVHO 08.LdO/XYH 2LdvN

-
H

IAT3NIND/ENIV/OTO/1DS 00ZI/XYHD 08.Ld/XL ZLdvN

008d

M
@

aan

a
El

SSA
govd S'¢9O/0T10/0IS/LNO T18

-
2

povd  ¥'ZO/ENIdNO/AIYALNINGS 002ZI/LNONI~ Ld1/10S 0021/LNOX

£0vd €ZORNIdWORZNIV/IOS 002I/0IS/VAS 00ZINIX

Z0Vd CZO/BINIV/AHD THLAO/AVHO TELdO/LNO TLE/LNOXS

TOvd  TZO/NIdWO/INIV/OIS/XYHO TELdO/LNONI LA UNIXS

0'0vd  0ZO/ONIdND/ONIVEAS/ATIAY/EHD 08.LdD/AVHO 09Ld9/LNO TND/NTY 0L

000d  LNIJWD/LINIV/ANDAV/OTO/XVHD 091d9/LNO” TLE/OIS

LR EREEEEEE ]

vooooooooooo

PB0.4

SEGI11/EPT. CQAY/GPTAI CHB/G1.5

SEG10/GPTBO_CHB/GPTA1_CHA/EBI1/AIN16/G1.4

PAL.O

SEG12/EPT_CHBY/GPTBO_CHAX/G1.6

)_( PAL1

SEGI3/EPT_CHCY/GPTBO_CHAY/GPTBO_CHB/G1.7

)_( PAl.2
SEG14/EPT_CHAX/CLO/USARTO_CK

PAL3

SEG15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX

PAL4 [|8

SEGI16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX

—e
PAL6HS)_ B
PBO.5(HS) | &
PAL7(HS ] K
PBO.6(HS) ] &
PBO.7(HS)_| ¥

_| PALS
SEG17/EPT_CHD/CMPO_OUT/UARTO_TX

SEG18/SIO/CMP1_OUT/UARTO_RX

SEG19/SWDIO/CNTA_BUZ/GPTA1_CHA

SEG20/12C0_SCL/GPTAO_CHA/UART2_TX/G2.6

SEG21/12C0_SDA/GPTAL_CHA/UART2_RX/G2.7

VLCD
vss
PAL13(HS)
PAL12(HS)
PAL11(HS)
PAL10
PAL9
PBO.11
PBO.10
PBO.9
PBO.8(HS)
PALB(HS)

SEG3L/VLCL/GPTBL_CHAX/CNTA_BUZ/SPI0_NSS/I2C0_SDA
SEG30/VLC2/GPTBO_CHAX/UART2_RX/BT1_OUT/I2C0_SCL
SEG29/VLC3/GPTBL_CHAX/UART2_TX/CMPO_OUT/USARTO_CK
SEG28/GPTB1_CHAY/CNTA_BUZ/USARTO_RX/BT1_OUT/I2CO_SDA/CMPINL
SEG27/GPTBO_CHAY/BTO_OUT/USARTO_TX/I2C0_SCL
SEG26/GPTA0_CHB/GPTAL_CHB/SPI0_MOSI/USARTO_CK
SEG25/GPTA0_CHA/GPTAL_CHA/SPIO_MISO
SEG24/UARTO_RX/GPTB1_CHB/SPI0_SCK/USARTO_CK
SEG23/UARTO_TX/USARTO_RX/SPI0_NSS
SEG22/SWCLK/USARTO_TX/LPT_IN/OUT

Figure 2-1 &5 (&l (48 LQFP)
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COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPI0_MOSI/AING
COMI/LPT_IN/OUT/I2CO_SCL/USARTO_CK/SPIO_NSS/AIN7
COM2/SEGO/CMP1_OUT/I2CO_SDA/USARTO_TX/SPIO_SCK/AIN8
COMB3/SEG1/EBIO/GPTAO_CHA/BT1_OUT/SPI0O_MISO/AIN9
COM4/SEG2/EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPIO_MOSI/AIN10
COMS/SEG3/EPT_CHBY/GPTAL_CHA/AIN11
COMB6/SEG4/EPT_CHCY/GPTAL_CHB/LPT_INOUT/AIN12
COM7/SEG5/GPTBO_CHAX/SIO/AIN13
SEG6/GPTBO_CHAY/GPTBO_CHB/G1.0
SEG7/GPTB1_CHAX/G1.1
SEG8/GPTB1_CHAY/GPTB1_CHB/AIN14/G1.2

A[1008d IAT3PNIJWO/ENIV/OTO/TOS 0D2I/XVHD 08L1dO/XL 21dvn

[ aan -

#[J7T08d SNIdND/PNIV/OIS/VAS 0DZI/AVHD 081dO/Xd 21avn

0021/0IS/vAS 02ZINIX

O TELdO/LNONI LA UNIXS

$[1208d 9NIAND/SNIV/XL TLEVN/XL 0LYVSN/XVHO 08.1dO/VHO 0V.LdO
B[Ivovd v'ZO/ENIdWO/HIYALNINVAS 0DZI/LNONI Ld1/10S 092I/LNOX
8[120ovd 229/8INIV/GHD TELdO/AVHO T91dO/LNO TLE/LNOXS

4[Jeovd £2ORNIdNIRZNIV/IOS
#LTOVd TZO/INIJWO/INIV/OIS/XVH:

#[1S0vd $29/010/0IS/LNO T8
¥[Jaow -

&[0 ssA -

o

PA06 ]
PA07 [
PAO.8 ]
PA0S ]
PA0.10—]
PA0.11
PAO.lZ':
PA0.13—
PAO. 14—
PAO.15|: F_scl
PBO.3

APT3F 1M

R EEEY
BN HNE B8 N8

O0oo0ooUooo

=
H

a

5]

2

-
@
-
3

=

-
L]
-
@

=
(HSL]
(HS| &
(GEm L]
GEm |

SEG18/SIO/CMP1_OUT/UARTO_RX PBO.5

SEGI15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX PAL.4

SEG16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX PALS5

SEG17/EPT_CHD/CMPO_OUT/UARTO_TX PAL.6|

SEG19/SWDIO/CNTA_BUZ/GPTA1_CHA PAL.7(

SEG20/12C0_SCL/GPTAO_CHA/UART2_TX/G2.6 PBO.6|

SEGI12/EPT_CHBY/GPTBO_CHAX/G1.6 PAl.1

SEGI14/EPT_CHAX/CLO/USARTO_CK PA1.3

SEGI13/EPT_CHCY/GPTBO_CHAY/GPTB0_CHB/G1.7 PAL1.2

SEG11/EPT_CHAY/GPTA1_CHB/G1.5 PAL.0

SEG10/GPTBO_CHB/GPTA1_CHA/EBI1/AIN16/G1.4 PB0.4

PAL13(HS)SEG31/VLCL/GPTB1_CHAX/CNTA_BUZ/SPI0_NSS/I2C0_SDA
PAL.12(HS)SEG30/VLC2/GPTBO_CHAX/UART2_RX/BT1_OUT/I2C0_SCL
PAL11(HS)SEG29/VLC3/GPTBL_CHAX/UART2_TX/CMPO_OUT/USARTO_CK

PAL10  SEG28/GPTBL_CHAY/CNTA_BUZ/USARTO_RX/BT1_OUT/I2CO_SDA/CMPINL
PAL9  SEG27/GPTBO_CHAY/BTO_OUT/USARTO_TX/I2CO_SCL

PB0.11  SEG26/GPTAO_CHB/GPTAL_CHB/SPI0_MOSI/USARTO_CK

PB0.10  SEG25/GPTAO_CHA/GPTAL_CHA/SPIO_MISO

PBO.9  SEG24/UARTO_RX/GPTB1_CHB/SPIO_SCK/USARTO_CK

PBO.8(HS) SEG23/UARTO_TX/USARTO_RX/SPI0_NSS

PALB(HS) SEG22/SWCLK/USARTO_TX/LPT_INJOUT

PBO.7(HS) SEG21/12C0_SDA/GPTAL_CHA/UART2_RX/G2.7

Figure 2-2 &z X & (44 QFP)
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SEG27/GPTBO_CHAY/BTO_OUT/USARTO_TX/I2C0_SCL
SEG28/GPTB1_CHAY/CNTA_BUZ/USARTO_RX/BT1_OUT/I2CO_SDA/CMPIN1
SEG29/VLC3/GPTB1_CHAX/UART2_TX/CMPO_OUT/USARTO_CK
SEG30/VLC2/GPTBO_CHAX/UART2_RX/BT1_OUT/I2C0_SCL
SEG31/VLC1/GPTB1_CHAX/CNTA_BUZ/SPIO_NSS/I2C0_SDA
SXIN/LPT_INOUT/GPTB1_CHAX/SIO/AINI/CMPIN1/G2.1
SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AIN18/G2.2

PAL1.9
PA1.10

PAL.11(HS[]
PAL.12(HS[
PA1.13(HS|

VLCD
PA0.1
PA0.2

SEGI15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX

SEGI16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX

T_CHD/CMPO_OUT/UARTO_TX

SEGI14/EPT_CHAX/CLO/USARTO_CK

SEG13/EPT_CHCY/GPTB0O_CHAY/GPTBO_CHB/G1.7

SEG12/EPT_CHBY/GPTBO_CHAX/G1.6

0_TX/LPT_INOUT

A_BUZ/GPTA1_CHA

2[] PA1.8(HS) SEG22/SWCLK/USART
SoAT 23] PAL.7(HS) SEG19/SWDIO/CNT,

2] PAL6(HS) SEGL7/EP

nl ] pALs
® ] pAL2

71 par1

=[] pAL4
19 paL3

APTIF11M

9 10 11 12 13 14 15 16

0323112928272525

1
(-
BT1_OUT/SIO/CLO/G2.5 PA0.5 |z FRsT
VSsS [Cs
VDD []s

COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPIO_MOSI/AIN6é PA0.6 (|6

COM2/SEGO/CMP1_OUT/I2CO_SDA/USARTO_TX/SPIO_SCK/AIN8 PA0.8 [|&

COMI/LPT_INOUT/I2CO_SCL/USARTO_CK/SPIO_NSS/AIN7 PA0.7 |7

XOUT/I2CO_SCL/LPT. INOUT/IZCO_SD;/INTVREF/CMPINS/GZA PA0.4

XIN/I2CO_SDA/SIO/I2CO_SCL/AIN2/CMPIN2/G2.3 PA0.3

7 0'Tvd
[JsTovd
[ vTovd
[Jerovd
[Jzrovd
I 1rovd
T orovd
M 6ovd

S TO/GHD TVLAO/AVHO LdI/TT93S

TTO/XVHO T8L1d9/L93S

0'TO/GHD 09LdO/AVHO 081d9/993S

EINIV/OIS/XVYHO 08.1d9/SO3S/LINOD

ZINIV/LNONI LdV/GHD TVLdO/ADHD Ld3FOIS/INOD

TINIV/VHO TVLdO/AGHO LdI/EDIS/SNOD

OTNIV/ISON 0IdS/XVYHO TELdO/8HD 0V.LdO/AVHO Ld3/Z93SIHNOD
6NIV/OSIN 0IdS/LNO ™ TLE/VHO 0VLdO/0183/TOIS/ENOD

PTCHIP

Figure 2-3 &I X (32 LQFP/32 QFN)
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SEG31/VLC1/GPTB1_CHAX/CNTA_BUZ/SPIO_NSS/I2CO_SDA PA1.13(HS) 10 =[] PAL.12(HS) SEG30/VLC2/GPTBO_CHAX/UART2_RX/BT1_OUT/I2CO_SCL
- VLCD [ 3 2] PAL.11(HS) SEG29/VLC3/GPTB1_CHAX/UART2_TX/CMPO_OUT/USARTO_CK
SXIN/LPT_INOUT/GPTB1_CHAX/SIO/AINI/CMPIN1/G2.1  PA0.1 (s £} 267 PAL8(HS) SEG22/SWCLK/USARTO_TX/LPT_IN/OUT
SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AIN18/G2.2 PA0.2 [’ =[] PAL7(HS) SEG19/SWDIO/CNTA_BUZ/GPTA1_CHA
XIN/I2CO_SDA/SIO/12CO_SCL/AIN2/CMPIN2/G2.3  PA0.3 (= 2] PALG6(HS) SEGI17/EPT_CHD/CMPO_OUT/UARTO_TX
XOUT/I2CO_SCL/LPT_INOUT/I2CO_SDA/INTVREF/CMPIN3/G2.4 PA0.4 s =[] PALS SEG16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX
BT1_OUT/SIO/CLO/G2.5 PA0.5 OfF L =[] PAl4 SEGI15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX
- Vss e =[] PAL3 SEG14/EPT_CHAX/CLO/USARTO_CK
- VDD =1} =m[] PAL2 SEG13/EPT_CHCY/GPTBO_CHAY/GPTBO_CHB/G1.7
COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPIO_MOSI/AIN6  PAOQ.6 e w7 PAL1 SEG12/EPT_CHBY/GPTB0O_CHAX/G1.6
COM1/LPT_IN/OUT/I2CO_SCL/USARTO_CK/SPIO_NSS/AIN7  PA0.7 (=1 s PALO SEGI11/EPT_CHAY/GPTA1_CHB/G1.5
COM2/SEGO/CMP1_OUT/I2CO_SDA/USARTO_TX/SPIO_SCK/AIN8 PA0.8 Oz 1w PA0.13 COM7/SEG5/GPTBO_CHAX/SIO/AIN13
COMS3/SEGI/EBIO/GPTAO_CHA/BT1_OUT/SPIO_MISO/AINS  PA0.9 Cis 1] PA0.12 COMG6/SEGA4/EPT_CHCY/GPTAL_CHB/LPT_INOUT/AIN12
COM4/SEG2/EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPIO_MOSI/AINIO PA0.10 =" . PAO0.11 COMS5/SEG3/EPT_CHBY/GPTA1_CHA/AIN11

Figure 2-4 &I X & (28 SOP)
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B E

2.3 EMIIRESEC

Table 2-1 iR 7 & HITHRE I E 43T

. RSN . S fe Bk
e UP: LHiffifig; DN: NHiflife
. e EAN (A EA L D M (- .7 B
o 10: XAl I N; O: fith; P HUE; G Hb; Z: w=ifH
ParA 1) ffs
Table 2-1 EHThEEH B, KBEHSHF
1%2]
o o a = 2 c
[y ol Z _ = o 8 5 S
ol &|od 3 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 | X 3 g | o z g
8 b
2| |88 & a a | g =8
[\
36 |34 | 30| 2 vLeD . - : - . . : . - PWR - -
| -] -] - PC0.0 sio BT1 OUT GPTBO_CHAX cLo . AVGND AINL7/CMPIN? . Y 10 S|z RTE
s | - | - | - PA0.O RTC_ALM CMPL_OUT | GPTBO_CHAY | GPTBO_CHB - - AVREF/ G20 | v 10 -z | awvo
- - - - - FVRIAINO/CMPINO :
30 |3 | 2] 3 PAO.L SXIN LPT_INOUT | GPTBL CHAX sio . : AINLCMPINL G21 | v 10 S|z RTE
0 | 3 | 32| 4 PAO.2 SXOUT BT1 OUT GPTBL_CHAY | GPTB1 CHB . . AIN18 G2 | v 10 S|z RTE
a || 1| s PAO.3 XIN 12C0_SDA sio 12C0_SCL - - AIN2/CMPINZ G23 | v 10 |z RTE
23| 2| s PAO.4 XOUT 12C0_SCL LPT_INOUT 12C0_SDA . INTVREF CMPIN3 G2a | v 10 S|z RTE
ALV_R
3|3 | 3| 7 PAOS . BT1 OUT sio cLo . . G25 | v 10 - | 2 | ESER
4 |40 | 4 | 8 vss . - . - . . . . - GND Sl -
5 | 4| 5 | 9 VDD - - - - - - - - - PWR -l -
4 | a2 | - | - PB0.0 UART2.TX | GPTBO_CHAX 12C0_SCL cLo . . AIN3/ICMPIN4/ELVI . Y 10 Sz | mw
a3 | - | - PBO.1 UART2_.RX | GPTBO_CHAY 12C0_SDA sio . . AIN4ICMPINS . Y 10 S|z RTE
48 | aa | - | - PBO.2 GPTAO_CHA | GPTBO_CHAX | USARTO_TX UARTL_TX - - AINS/ICMPING - Y 10 |z RTE
1 1] 6| w0 PAO.6 como GPTBO_CHB | USARTO_RX UARTL_RX SPIO_MOSI AING . Y 10 S|z RTE
2| 2| 7|1 PAO.T com1 LPT_INOUT 12C0_SCL USARTO_CK SPIO_NSS AINT . Y 10 S|z RTE
3| 3| 8|12 PAO.8 COM2ISEGO | CMP1_OUT 12C0_SDA USARTO_TX SPI0_SCK AINS - Y 10 |z RTE
4| 4| 9| 13 PAO.9 COMB/SEG1 EBIO GPTAO_CHA BT1 OUT SPIO_MISO AIN9 . Y 10 S|z RTE
5 | 5 | 10| 14 PAO.10 COM4ISEG2 | EPT_CHAY GPTAO_CHB | GPTBLCHAX | SPIO_MOSI AIN1O - Y 10 |z RTE
6 | 6 |11 15 PAO.1L COMS/SEG3 | EPT_CHBY GPTAL_CHA - AINLL - Y 10 - |z RTE
7] 7 |12 16 PAO.12 COMG/SEG4 | EPT_CHCY GPTAL_CHB LPT_INOUT AIN12 . Y 10 S|z RTE
8 | 8 | 13| 17 PAO.13 COM7/SEGS | GPTBO_CHAX sio - AINI3 - Y 10 S|z RTE
9 | 9 | 14 PAO.14 SEG6 GPTBO_CHAY | GPTBO_CHB - - G0 | v 10 S|z RTE
10| 10|15 - PAO.15 SEG7 GPTBL_CHAX . - . 61 | v 10 S|z RTE
w || - | - PBO0.3 SEGS GPTBL_CHAY | GPTBI_CHB - - AIN14 G2 | v 10 |z RTE
2| - |- - PCO.1 SEG9 GPTAO_CHA - - - AIN15 613 | v 10 |z RTE
13| - |- PBO.4 SEG10 GPTBOCHB | GPTAL CHA EBIL . AIN16 Gla | v 10 S|z RTE

APT MICROELECTRONICS 2-6
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B E

1%

=1
o o | gz o = [a) © = £

' [T - > P> [

ol &|od 3 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 | X 3 g | o 28

3 2
3| I[85 & 3 2| 8 €8

@
14 | 13| 16 | 18 PALO SEG11 EPT_CHAY | GPTALCHB 615 | v 10 | RTE
55| 14| 17| 20 PALL sEG12 EPT CHBY | GPTBO_CHAX GL6 | Y 10 | RTE
16 | 15 | 18 | 20 PAL2 SEG13 EPT_CHCY | GPTBOCHAY | GPTBO_CHB 617 | v 10 z [ Ave
17 |16 | 19 | 21 PAL3 SEG14 EPT_CHAX cLo USARTO_CK v 10 z | ree
18 | 17 | 20 | 22 PAL4 SEG15 EPT_CHBX EBI2 USARTO_TX UARTL TX v 10 z | ree
19 | 18| 21| 23 PALS SEG16 EPT_CHCX EBI3 USARTO_RX UARTL_RX v 10 z | ree
20 | 19 | 22 | 24 | PALe(HS) SEG17 EPT_CHD CMPo_OUT UARTO_TX v 10 z | ree
2 | 20 PBO.S (HS) SEG18 sio cMP1_oUT UARTO_RX v 10 z | ree
ALV_S
22 |2t | 23| 25 | PaL7(HS) SEGL9 SWDIO CNTABUZ | GPTALCHA v | swoo | we |z | S0ES
23 | 22 PBO.6 (HS) SEG20 12c0_SCL GPTAO_CHA UART2_TX G26 | Y 10 z | ree
2 | 23 PBO.7 (HS) sEc21 12C0_SDA GPTALCHA | UART2 RX 627 | v 10 z | ree
25 | 24 | 24 | 26 | PAL8(HS) sEG22 SWCLK USARTO.TX | LPT_INIOUT v | swek | wp | z | RrE
26 | 25 PBO.8 (HS) SEG23 UARTO_TX USARTO_RX SPIO_NSS v 10 z | ree
27 | 26 PBOS SEG24 UARTORX | GPTBL CHB SPI0_SCK USARTO_CK v 10 z | ree
28 | 27 PB0.10 SEG25 GPTAOLCHA | GPTALCHA | SPIO_MISO v 10 z | ree
29 | 28 PBO.11 SEG26 GPTAOCHB | GPTALCHB | SPIO_MOSI USARTO_CK v 10 z | Aws
30 | 20 | 25 PALY sEG27 GPTBO_CHAY BT0_OUT USARTO_TX 12C0_SCL v 10 z | ree
31 | 30 | 26 PAL10 SEG28 GPTBLCHAY | CNTA_BUZ USARTO_RX BTL_OUT 12C0_SDA CMPINL v 10 z | ree
32 | 3 | 27 | 27 | PAL11HS) | SEG20VLC3 | GPTBLCHAX | UART2.TX CcMPo_OUT USARTO_CK v 10 z | ree
33 | 32 | 28 | 28 | PAL12(HS) | SEG30NLC2 | GPTBO.CHAX | UART2 RX BTL OUT 12C0_SCL v 10 z | ree
3 | 3 | 20 | 1 | PALl3HS) | SEGSLVLCL | GPTBLCHAX | CNTABUZ SPIO_NSS 12C0_SDA v 10 z | ree

35 vss GND P

BHE:
1) FMEATHREFIPACSE A A, 1T LM fUser OptionZh g ik B ic &

2) F_SCLK, F_SDAT,F_RSTBA/MBINERERE LEHEES

3) BEMOE A EHC B I FI0ThRE, # AT LU T EXIDIREAR fil & v e

4) {7F (HS)

=}

=

KON KHIREREI O (High Sink Current 10), SZHF120mARIEERLR, B %S % GPIOE T
5) AF8 G1/G2NIOHE & X Ihfig, W LLA HE LIOMAFIIRE, HEAKALE /7155 %SYSCONE F KO 2 X
6) Power Down—7%|#, RETZE/RIEF AshutdownfRINFERL, R B2 FF R UFTITIOR ], ALV*: 758 it Ashutdown

IRTHARRE T, F500) L A CAC B O MR, T2 B T e it s LA 2% SYSCON 15 [ shutdown IR D FE R G .
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2.4 TR TR

TN HIAE R D BEER AT LB GPIOMAF I BE B ELREAT L 3%, S8R Dhae Ay WU A0 N, D7 [ P e R A
[ N2 P 7 A5 P 5 A 7] 0 B e -

EHTERRERRE, FINESED:

1) W T Thee, WR S A E AN B R E— N ThEe, A PTE X R A E E S .

2) SFFHINThAE, WSR2 ANE E L B AR — N ShRE, IRAAFS SRR A E R e e, Fltn, 24PB0.05A1PBO.9#R
WL B BUARTO_RXDIF, H#PB0.05(AF4)7:UARTO_RXD, IfjPB0.9(AF2)/{JUARTO_RXDHAL & X%

3) GLIG2HIOEH & XL Hhf%, 16 HAFO~AFSHIZERL I, WIRHLHIAMIE th X IhEE, RARLE 77755 %5 SYSCONE T IOH &
e

APT MICROELECTRONICS 2-8 l'l',1.CHIP
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EHEE

2.5 EMThRE VLA

ARBUE AR T LU E IR ZhRe

o HJREM

o  RHGUIREE M

o IHBLBRINEEE W
o HBIEOEM

o INAFBERTRAEMN

R
1) D: 7 A B
2) JO: XAl |1 HiN; O it

3)P: HIE; G: i
4)Z: =i
2.5.1 BLJRE
Table 2-2 HEIEE I B
Bt =1 B /0 & BRI B D/A
VDD - | R
Ha e VSS - |
VLCD - | LCDH1E
2.5.2 RERE M
Table 2-3 RZATHELE P
Bk BRI AR /0 =10V D/IA
RESETB RIS -Eik N D
XIN N N5 SERE UL (TN A
XOUT O | M G i ki A
A SXIN || AMEEIERE (RTCRIE MM A
SXOUT O | 4hEpRISEIE (RTCHEIR) % A
CLO O | WEB ARSI B4 D
APT MICROELECTRONICS 2-9 l'l',1.CHlp
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2.5.3 TE BT E
Table 2-4 BRI L E I

Rk FHAZFR I/0 G D/A
PAO.x /O | @10 A0 D
PAL.x /O | @10 Al D
GPIO PBO.X /O | @10 BO D
PCO.x /O | @ FH10 Co D
EPT_CHAX O | EPTHEIBEARIX 6 H D
EPT_CHAY O | EPTIHEIEAM Y4 D
EPT_CHBX O | EPTHEIEBX 4 D
EPT_CHBY O | EPTHEIEBI Y H D
=PT EPT CHCX | O | EPTHUBECHXE ! D
EPT_CHCY O | EPTHEIECH Yt D
EPT_CHD O | EPTHIEEDH D
EBIx | | EPTHIS SS iR 155 D
GPTAX_CHA O | GPTARHIE A% D
GPTA GPTAX_CHB O | GPTAFE & BYi ! D
GPTAX_CHAX | O | GPTARJIEIEANIXH it D
GPTB GPTAX_CHAY | O | GPTAIEIEANIY it D
GPTAX_CHB O | GPTAFE ¥ BYi ! D
BT BTx_OUT O | BT#iit D
CNTA CNTA_BUZ O | iHHuss AR ER B i D
LPT_OUT O | LPT Iy et D
T LPT_IN || LPTH4M 4N D
RTC RTC_ALM O | RTCHyE I ik D
I2C_SCL || 12CH 47 b D
12¢ 12C_SDA IO | 12C 5 47414 D
UARTX_RX || UART S 47503 B0 D
UART UARTX_TX O | UART & 47 Hud % D
USARTxX_RX | | USART & 47 $d 1k D
USART USARTX_TX O | USART & 7%l k3% D
USARTx_CK O | USART CKiit D

APT MICROELECTRONICS
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APT32F1104%HE F it BTHRE
gk B2 PR 110 & V6 EE D/A
SPI_NSS /O | SPIR (S D
SPI_SCK /O | SPIFD {55 D
SPI
SPI_MOSI O | SPI%Ht 4 3 D
SPI_MISO || SPIKE N D
sSIo SIo /O | SIOKHak N i 1 D
AINX || ADCHEFLLH N s A
ADC
AVREF | | ADCHMEZ % RN 5 A
LVD LVDIN || LVD#i N A A
COM[1:0] O | LCDE: (TH#R) AHimiksI{ES A
COM[7:2]/SEG[5:0] | O | voltage level for COM driver signal A
LoD SEG[28:6] O | LCDE: (HHi#) AH | XBumkshfE 5 A
VLC3/SEG29 O | Appropriate voltage level for COM/SEG driver signal A
VLC2/SEG30 O | LCDE: (TH#R) XBmikaifs A
VLC1/SEG31 O | Appropriate voltage level for SEG driver signal A
CMPx_OUT O | CMP LA &s St it D
CMP
CMPINX || CMPEEIEA A
254 WREOEN
Table 2-5 V&R OERIB A
B B4R I/0 =g v D/A
SWCLK (PAL.8) | | | d47me, pyEp b D
SWD
SWDIO (PAL.7) | IO | HATHEIRINA L, AHE L D
255 NFFREFTRERN
Table 2-6 NFRRTAEE MUY
Bt & 2 FR /0 B DIA
F_SCL L[ AT D
F_SDA O | 47 %t D
FLASH
RSTB || Eh D
VDD P | HJE (iINEVDDAIVSS [ N0. LuF i) 25 L %¥) A
' [ §
APT MICROELECTRONICS 2-11 I l"' CHIP
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SRR

3.1 tkfRSH

e N IR RS AN TAETRE G BUR AR . A fh RAFE UL A3 ITALE (0 26 1 ¥ B A A RE W O IE
WLAE, ERIRSEC %M TRt i S k.

Table 3-1  1R[ES%

2% e %1 BE XA
TAEHE Vop - -0.3t06.5 Y,
LPNEVES Vin - -0.3t0 Vop + 0.3 Y
G Vo FI B v -0.3to Voo + 0.3 \Y
e U 38 vy TTIOFEN 15 mA
o 588 L9 B i 120 mA
O i Isink2 ZERIOWEN 200 mA
ISOURCE FEANOHLH 15 mA
ARG IR B Ta - —40to 85 °C
i A7 i 5 Tste - —65to 150 °C
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3.2 WEILIELXE

A AR IO AR SR T A REIE W AR . RSP R RS B SRR 2 T A REB B Ok SRR

HEFE S AT AR AR S5 A AR W]

FRAREL P SE T, HRIE IR

Table 3-2 #HETI/EL&M
e 21 s %A BE BAL
TAEHEE Vbp - 1.8t05.5 \Y;
TERRIRE Ta - —40to 85 °C
APTCHIP MICROELECTRONICS 3-2 l'lp1.CHlp
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3.3 1/0 ¥wmO%ei

Table 3-3 /O 3% D 454:
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)

S5 iae) %1 B/ME | BUME | BKME | BAL
a1\ 1 LR " Fv A v 0.8 Voo - Voo \Y
i N HL TR ' T i 11 - - 0.2 Vob \Y
fia th v FL R VoH lon = -15mA, Vop = 5V Vop — 1.0 - - \Y
VoLt loL1 = 1‘5mA , Vob =5V B B 1 v
CAT A ¥ 11
i HH AR L lorz = 120mA , Vop = 5V
Vo2 | (PAL1.6 ~ PA1.8, PA1.11~ PA1.13, - - 1 \Y

PB0.5 ~ PBO.85# T Hi Ik a5 3X)
Vop =5V, Von < 4V

PE I SR B HL IR loc (PA0.6 ~ PA0.15, PA1.0 ~ PA1.2, 10 mA
PB0.3, PB0.4, PCO.1{E i JHE )

e AR LR ILH BT 5, Vin = Vop - — 1 uA

REI NI IR lLi FrEmE, V=0 - - -1 uA

st ivAzEN EN Rpu Vop =5V, Vin = 0V 25 50 75 kQ

EDAAEN Reo | Vob =5V, Vin =5V 25 50 75 kQ

APTCHIP MICROELECTRONICS 3-3 l"l',1.CHlp
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3.4 1/0 ¥ O3S HARE:
Table 3-4  1/0 ¥ QA FidedE
(Ta = —40 to 85°C, Vpp = 1.8V t0 5.5V)
28 s %A B/AME | BEME | BKE | BA

PN PN B IOF N B it 10 MHz

i KR IOFouT FivE i 1 10 MHZ
APTCHIP MICROELECTRONICS 3-4 l'lp1.CHlp
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3.5 AR AR
Table 3-5 HARArRE
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S8 s %4 B/ME | BEME | &KE | B
S UN Y TNRsT - 100 300 500 nS
NRESET B H /% Vhyst TR 1 \Y;
NOTE: ¥ AENAF T HIJEH A %% N 100ns % 500 ns,
RN ENAE T LT 100ns BN ES (AELD S
RN ENAE T % T 500ns BAGANE RS S (BAD .

| |

I |

< g

| |

| |

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

APTCHIP MICROELECTRONICS 3-5 l'lp1.CHIP



APT32F1104B B F Mt H SRR
3.6 L E BB AR
(Ta=-40to0 85°C, Vbp = 1.8V t0 5.5V)
e 21 i %4 BAME | REME | BRKME | B
- H LR AR A R SRvop 0.1 - V/imS
\%
A
Status | POR Reset \jniﬁgﬁ;t?o ", Working POR Reset >< Iniﬁgﬁ;?o " Working
VDD —\ _
Min VDD
t
Figure 3-2 FHMEHEREE
APTCHIP MICROELECTRONICS 3-6 I'IPTCHIP
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SR
3.7 SR T O\ R
Table 3-6 SR ETEIAREE
(Ta=-40to0 85°C, Vop = 1.8V t0 5.5V)
e 21 e %A B/AME | #EME | BKME | BAL
PN tiNTH Vop = 5.0V 15 30 45 nS
SN M tiNTL Vop = 5.0V 15 30 45 nS
NOTE: ¥ ANENAS T HIIEHE A% E N 15ns & 45 ns.
WMHRMNENME T W EALT 16ns B HEANERE 5 .
WMRMNENAZ T HE ST 45ns B AERIE S
tinTL tNTH
External 0.8 Vop N
Interrupt N\ 0.2 Voo
Figure 3-3  AMEEHEHIAGNFF
APTCHIP MICROELECTRONICS 3-7 l"l'"1.CHlp
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3.8 G At
ARG I F IR 28
o YN EIRY A
o SRR A
o NI EIRY A
o NHEITRY o
3.8.1 SN EIRG 2
Table 3-7  SMEEIRG B 5EE
(Ta = —40 to 85°C, Vpp = 1.8V t0 5.5V)
2% peaA Py %{; s E‘ﬁ* B
Yo e iR Femosc 0.4 - 24 Mhz
PN 08 S i FELBEL Rep XIN 31 2 4 10 MQ
Fa e [A] TsTa — - 20 - ms
C1
TD* Xin
ANEE SRR CE AR - O 0.4 - 24 MHz
QD* Xout
C1l
TD* Xin
AN R IR (IR ) - O 32.768 KHz
QE% Xout
Cc2
S EpRTE— — X
AR b - 0.4 - 24 MHz
CH Xour
APTCHIP MICROELECTRONICS 3-8 l'l',1.CHlp
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3.8.2 /MNP EIIRG 2%
Table 3-8  AMEFEIRFG R 4FE
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
2% petct Py E‘E’J‘ AL E‘é‘ B
PR a4 R Fesosc 32.768 Khz
PN 08 S i FELBEL Rep SXIN MQ
Fa I} [E) Tsta - - - ms
C1l _
TD_ SXiN
AN SRR - = 32.768 - Khz
}LD— SXour
Cc2
SN ERETER— [ SXm
A B A - 32.768 - Khz
[ SXour
3.8.3 W F RG2S e
Table 3-9 W EIRG A
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
28 sa=s - 34 B/ME | #BEME | BKME | BA
S 5.556 MHz
#ix2 4.194 MH
IR e Fimosc %I ‘
A3 2.097 MHz
R4 131.072 - KHz
AL Top - 40 - 60 %
Ta=27°C - +1 %
Ralk SRS e Tace a : °
Ta = —40 to 85°C - +3 %
T 5 s} 1] TsTa YR R R B IR AR G - - 10 Clk
APTCHIP MICROELECTRONICS 3-9 l'lp1.CHlp
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3.8.4 WR R IR G A

Table 3-10 A EERT SR
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)
28 s - 34 B/ME | 0BUE | BKME | 2462
Yo e iR Fimosc - - 48 Mhz
el A Top - 40 60 %
Ta=27°C +1 %
Y=Y i Tacc . &
Ta = —40 to 85°C +3 %
T 5 s} 1] Tsta YR R R B R TAEE 5 - - 10 Clk
APTCHIP MICROELECTRONICS 3-10 l'l',1.CHlp
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3.8.5 WHREIRG A 5tk

Table 3-11  HWEFEIRT A&t
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

Z2H e %A BME | BEUE | BORME | B4

PR a4 R Fisosc - - 27 - KHz
iala Top - 40 - 60 %
- Tace Ta=27°C - - +1 %
Ta=—40to 85°C - - +5 %

Fa s I [ Tsta | HUEH SRR TAEE)S - - 10 Clk

APTCHIP MICROELECTRONICS 3-11 l'l"1.CHlp
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3.9 TYEHR

(Ta=-40to 85°C

, Voo = 1.8V to 5.5V)

Table 3-12 T{EHEH

2% |ms B py R £ %{; ﬁ{f E‘{g‘ E
lopr | 1E% TAE RUN - 10 - mA
Ipp2 | CPU I4f=<] SLEEP - 1 - mA
TAEHHR Vep= 0¥ AT _ 1 5
lops | AT I Bk B AR RIS BRS¢ 1A DEEP SLEEP uA
Vop = 1.8V to 5.5V, 1 10
Ta=-40to 85°C B

NOTE: LAEHREAESE 11O i O Bhr. FHIH.

APTCHIP MICROELE

CTRONICS
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3.10 R EE A I dets

Table 3-13  {RES A&
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

2 s a8 B/AME | RAME | BRE | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
RS AL T Vit - 2.7 2.8 2.9
(Voo FFEY) - 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 25
- 2.6 2.7 2.8
T B - : ii jg ziz
(Voo RF&EHY) : : :
- 3.45 3.6 3.75
- 3.75 39 4.05
1.0
- 0.9 (LVDIN) 1.1
IR L AViLvD - - 200 - mV
TAEHR lcc - - 9 - uA
KW LR Irp - - 0.1 - uA

APTCHIP MICROELECTRONICS 3-13 l'l',1.CHlp
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3.11 124 B/ a8 e (ADC 124604550

Table 3-14 12/ 4 s sl Re it
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)

S Fine) %1 BME | BEE | BRRE | BA
i3 - - - 12 - Bit
TAEHE Vabc - 1.8M 5 5.5 Y,
HEHMESE R VREF VRer <Vabc 2 55 \YJ
PG EN AR A B VAN - 0 - VREF \Y
R AR Fs - - - 1 MHz
o AR DNL - - +2.0
Uy ARZe it INL Fs= 0.5MHz - - +4.0 LB
— TOPOFF Vape =5V - - +10.0

BOTOFF - - +10.0
TAEHR lop - - 1 - mA
SR FLA IrD - - 1 - JIVAN
ADCIR #1471 % Faoc - 24 MHz
ADCH # & 1] Teonv Tsample = 8 24 Tapc
Fapc = 1MHz
ARERE N BT Rain Vapc = 5V 150 K
Tsample = 8

NOTE: L E#d N AT R, EEr- Mg R,
(1) fRETIER, ADC#EFEEZHIRE]. 1.8V TIER, ADC W 4f4iZ R /N F 500KHz.

(2) ADC K NBHELFT ADC K AR A7 UL K KA I 80E 5< . CADC NN ERAEREFHLZE, ZH AT A
i /£ TC=10 x (RADC+RAIN) x CADC. HH1 RADC ARFEFFCHIE, i K{H 1K; CADC NWHCRFFREFEZ, i

KA& 5pF.

RNN

AINX

RADC

° AMMAM

3
I

VVVVVY

I eakage=1UA

1

12bit
ADC
CORE

ADC

_IEADC
v

Figure 3-4 ADCREEEE
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3.12 AR e 2% B R R

Table 3-15  N#RE & 2% B R IR IE
(Ta=-40to 85°C, Vop = 1.8V t0 5.5V)

28 sa=s %A B/ME BRI BAE BAL
KSHEHE FVRL Voo > 2.7V - 2.048 - \Y
e N FVRH Vop = 5V - 4.096 - \Y;

Vop = 5.?V i ) 1%
- Ta=25°C
KRS EH LY Vaccl
Voo > 2.7V 204
Ta = —40 to 85°C 0
Vop = 5V i ) 1%
N Ta=25°C
=5 WA E Vacch
Vob = 5V oy
Ta = —40 to 85°C °

3.13 WEBINTVREFS % i R 4%

Table 3-16 KN EBINTVREFS3% B R Y5 i
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)

S5 R > s B/ME HRIAE BAE BAr
INTVREFZ i [k VINTVREF - - 1.0 - \Y
Ta = 25°C - - 1% \Y
INTVREFKE i vacce A -
Ta = —40 to 85°C - - 2% \Y

APTCHIP MICROELECTRONICS 3-15 l'l"1.CHlp
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3.13 L AR

Table 3-17  Eh#rse4seid:
(Ta =—40 to 85°C, Voo = 2.4V to 5.5V)

Z2H e %A B/ME HAME BRAME | BAL
NN Vorr - - 1 TBD mV
NGB R Viem - 0 - Vb \Y
M 57 i [i) € 1) Tresp %ﬁﬁ)\lomv — ! — us

ZE5r A 100mV 0.5
=0 - 0 -
Bl - 5 -
B2 - 10 -

IR H VHysT PAS 15 mV

B4 20
5 25
156 40
Bx7 - 60 -

NOTE: 1) &M 8]y ECALES AR RIS 5], AR 5 SR i s, F 2N IR 38 9E iR, 276 thies .

APTCHIP MICROELECTRONICS 3-16 l'l',1.CHlp
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3.14 LCD¥

Table 3-18  LCD4#%
(Ta =—40 to 85°C, Vop = 2.0V to 5.5V)

2% wE %AF B/ME BRI BAME | B
VLCD#Mi#CAP Cvlcd 155 FH PR T S YR s 0.1 1 2 uF
VLCDS = 0b111 - 4 -
VLCDS = 0b110 - 3.8 -
VLCDS = 0b101 - 3.6 -
N . VLCDS = 0b100 - 3.4 -
N 8 R IR % Vcp V
VLCDS = 0b011 - 3.2 -
VLCDS = 0b010 - 3.0 -
VLCDS = 0b001 - 2.8 -
VLCDS = 0b000 - 2.6 -
HD_EN=1, HDPULSE_ — _
ENel 60K
BK S HL L Rdrv(1) HD_EN=0, HDPULSE_ - 240K - Q
EN=1
HD_EN=0, HDPULSE_ - -
EN=0 ™
NOTE: 1) X Tz (Rdrv) iEZ% LCD #filds =5,
' [ ]
APTCHIP MICROELECTRONICS 3-17 | l"' CHIP
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3.15 i asiett
Table 3-19 RAMMEFZES KM
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)
e 21 sa=s %A &/ME BRI BRE =Ky
B R R VbDDR TR R A 2 0.8 - Vop Vv

NOTE: 1) fRiE RAM 3 A E R MRS (RIEIRIET ) B 2 IR ar A7 2 IR I e R L I R MERR A 5
) o BBOHRIE, AER .

Table 3-20  FLASHRZEHI4IE
(Ta=-40to 85°C, Vbp = 1.8V t0 5.5V)
¥ Ziinc M B/ME HRUE = INI-1 Ffr
ETYENGN Fwsize - - 4 - Byte
PATIPNGN Fpsize - - 1024 - Byte
YmFERSTE] (1Word) Fiprog - 20 - - us
DA AR ) Fipera - 2 - - ms
Oy PR BRI T Fmera - 10 - - ms
PR EL Frwe - 100,000 - - Times
B PR RF I [A] Fiar - 10 - - Years
DIFE (YA alg fRmy ) Fidd - - - 5 mA
APTCHIP MICROELECTRONICS 3-18 l"l"1.CHlp
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3.16 #HPY (ESD) 4%t
Table 3-21  FEEBh{ I
SH =] A B/ME | #EME | BRE | B
HBM 4000 - _ v
i B P T T VEsD MM 200 — — Vv
CDM 500 - - Vv
APTCHIP MICROELECTRONICS 3-19 APTCHIP
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4.1 APT32F1104 R %37 ¥ 26K R
LQFP48

QFP44

LQFP32

QFN32

SOP28
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4.2 LQFP48

Figure 4-1 48-LQFP (7x7-0.5mm) 33 R~

4.3 QFP44

Figure 4-2 44-QFP (10x10-0.8mm) 3R ~f
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4.4 LQFP32
ARAAAARR s
@ 111
(- |
T = -
= T i
(o T 1
- |
(- |
(- |
E1
= Oeoo 5] 01‘27 o
& \\‘/12" wl
e -
BASE METAL - WITH PLATING
-—6’1——/
! 5//
{
SECTION B-B
SET | gamm) | E2mm) | 2x0mm) | OB | 20 mm) | E%mm) | 2xmm)
FRiE fRiE
A 1.450 1.550 1.650 E1 6.850 6.950 7.050
A1 0.010 - 0.210 E2 6.900 7.000 7.100
A2 1.300 1.400 1.500 e - 0.800 -
A3 - 0254 - L 0.430 - 0.710
b 0.300 0.350 0.400 L1 0.900 1.000 1.100
b1 0.310 0.370 0.430 R 0.100 - 0.250
c - 0.127 - R1 0.100 - -
D1 6.850 6.950 7.050 8 0.000 - 10°
D2 6.900 7.000 7.100 81 0.000 - -
E 8.800 9.000 9.200
Figure 4-3 LQFP32 (0.8mm)3 3 R~}
INFE m)
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4.5 QFN32
TOP VIEW K Dl
D
P | 2
=Y 1 JUuyuyugu
. e P o
) C2
) -
L — D) -
D) -
) -
— -
aininiaiaialal
0 e b N
BOTTOM VIEW
<
(40]
<
SIDE VIEW —
<
_> Y £/ mm) | E¥ @m) | £ (om) _,.R ¥ /4 (mm) | EE @m) | HFK(om)
FRiE RiE
A 0.70 0.75 0.80 L 0.30 0.40 0.50
A1l 0.00 - 0.05 L1 0.31 0.36 0.41
A3 0203REF L2 013 018 023
0.15 0.20 0.25
D 3.90 4.00 410
3.90 4 00 410
D1 255 265 275
E1 255 265 275
e 040TYP
K 0.20 - _

Figure 4-4 QFN32 (4x4, 0.4mm)d3 R~
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4.6 SOP28

™
il
®

q

r

1a

ONILVId HLIM

AEHEEHEHEBHEE

-
AAAAAAAAAAS

1R
®
2

.
A
L

¥
L1
|

{

%E'ETJ‘ /4 (mm) | EE(mm) | &EF(mm) ﬁwIRj- 4 (mm) | EZE(mm) | FF(mm)

A 2 465 2515 2565 E1 7374 7.450 7574
Al 0.100 0.150 0.200 E2 7.424 7.500 7624
A2 2.100 2.300 2.500 e - 1.270 -
A3 - 0274 - L 0.764 0.864 0964

b 0.356 0.406 0.456 L1 1.303 1.403 1.503
b1 0.366 0.426 0.486 R - 0.200 -

c - 0.254 - R1 - 0.300 -
D1 17.750 17.950 18.150 B 0.000 - -
D2 17.800 18.000 18.200 o1 0.000 - 10°

E 10.100 10.300 10.500 zZ - 0.745 -

Figure 4-5 SOP28 (1.27mm)$ 3 R~
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TEER

5.1 7= M B RTE

A P T 32 F 1 1 0O 4 C 8 T 6

—L» -40°C to 85C

FEERA, T — LQFP

U— QFN
F— QFP
M — SOP

v
ROMK/): 6 — 32KB
8 — 64KB

v
EEE: C — 44/48pin
K — 32pin
G — 28pin

v
MCU £ %14

v
1 MCUZ! =
S/F: flash

Figure 5-1 7=y &G
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5.2 BRI T RS

#51 RSV

APT32F1104C8T6/APT32F1104C6T6
APT32F1104C8F6/APT32F1104C6F6
1104 APT32F1104K8T6/APT32F1104K6T6
APT32F1104K8U6/APT32F1104K6U6
APT32F1104G8M6/APT32F1104G6M6

Table 5-2 APT32F1104 & %12 5T AL 5 35 81
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