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1.1 XEH®
SRS R APT32F 110477 S5 0, 358 5 B 1 B8 8 FH 0 B R SR 40 RS A5 5L
1.2 APT32F1104/+48

APT32F1104 /& 152 M54 1y O3 T°F 3L &F  (T-Head Microsystems) CPU W% T & ) 32 fir itk BE AR A< 5 L
APT32F1104 & T ix A3X Flash T2, WHEFE MBI, BFEARILEAS . LCD 64, mrmf RN T
Al NEH, HRETRE, WFRIEEEN.

o T-Head 32/.CPUWN (/K £k)

o JT#64(32)KBytestE/F INAF, 2KbytesHidi A 17

e N E8KBytes SRAM, 1] T-Hitk, HdEfrhs, D17

e  N{256Bytes AHHISRAM, A T-7EBIKIIFER BT MM RFCPUILY;, H P HUkE.

e TAFIRSE: —40to 85°C (- 40 to 105°C)

o TEMJEVEIR: 1.8to5.5V

o Iy LAFMIZE: 48MHz

o PWIIEHIAE: LRESISHCE M HRE TR W (NVIC)

o HYTR I PP AN T FESE B 25 (SYSCON)

o AJHIE H AL A VT M #1125 (DMA)

o fififFFRILES (HWDIV)

e CRC##ffil#% (CRC)

o RIGHIFflR L FEEEIES (ETCB)

o 1 x24NHZE R #(CORET)

o 1x MALETHERZR(IWDT)

o 1x % HFEIMERZHWWDT)

o 1 x 16f73G5RALE N BT EEE, MATIMERSCFF7EPWME tHDIfE, SCHFFHAMTIEIX L (EPTO)
o 1 x 24288 IR I AT A, SCREPWMIIEE (GPTAO)

o 1 x 16f72F% A I BT, CFRFPWMIRE (GPTAL)

o 2 x 16073MR[ALD eI BT Has, LEPWMILRE, SCEFH A AL X (GPTBO~GPTB1)
o 1x16M7iT%#(COUNTERA), SHFH3hH B INfE LA SRR B TR TH Bl e (R R A 48)
o 2x 1607 A TIMER (Basic Timer)

o 1x16AfKINFETIMER (LPT)

e 1x16fIRTC

o HITIBE4E: 1x12C, 3x UART, 1xUSART, 1xSPI, 1xSIO

o ZiK19¥KMI1267ADC, SZERIMFAVREF A

[ ]
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o 10 x K HLIIRAN I I (A IR S HFE N B K LI 9 120mA)

e S F8COM x 26SEGH;#4COM x 30SEG LCDH3%l, Cap-bias5R-biasti= n] ik
o SCER2ABSTAEL LU B

o CRFIISH B EYRL.OVAT Py [E i HL YR 2.048V/4.096V

e I KF96bIt UID

o KL HF44PIO, FTA GPIOH AT L B A0 A

e ¥ #RUN, SLEEP, SNOOZE, DEEP-SLEEPFISHUTDOWN/#
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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 Zik2KbytesH ML HHE NAE, HAEFlashTEHES, A hbifeFisiT.
e User Optionfit &
SR E AL R 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 REARWTHCA ML A E L 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 ERR 32.768K F| 24MHz (EMCLK: External Main Clock, 43 i4h)
SRR 32.768K(ESCLK: External Sub Clock, #haB4fit4f)

MEBEHR 131.072KHz / 2.097MHz / 4.194MHz / 5.556MHz (default) Y/ >optionit £ (1% @ L AH,
IMCLK: Internal Main Clock, P43 1 44)

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

[ ]
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o NHEHHIR 27KHz (5% %@ #7{H, ISCLK: Internal Sub Clock, P48l
o IR AR SRR AR O

o WHHMEINFEMIA (SLEEP/ SNOOZE/ DEEP-SLEEP)

o (RIDFEAR N SCHF AT AR I DIFE AL

I E VR e

o HMEERARRRGEI HMR IR, SRR A S U)HR B AR R

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  HRSEH IS 320 BRI B

o STRERI2LTH GBI 2AIFREL, i th 324 i A1 A kK
o 5HCLKJE iz Bt [a]

o WHRMBRBUE UL R A Ik

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 PTG AEL8 AL S R THALA: (27KHzZI B

1.3.8 HHAFIIH (WWDT: Window Watchdog)

o JFETPCLKTAE

o SCRFEALHTHRE ik

o AIHERLERA A A AL R A
o THEERIIHTE I BRH1TBe

1.3.9 1607 5R A i 28T H % (EPT: Enhance Purpose Timer)

o B LB BB SHYHIR
o  TATIMERAHAKHMIPWMEH, SCRRANLRE, &2 SCRF7HPWME L o

[ ]
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SR AMG, FEXEEH], Bk, R

SRR BB L AR R
HMER % NEPIX
RYAEHE, LVDH ik

SCRER IR G A7 25 TR AP

S B S AR AN A i e A 5

AN K7 LOAERE W] fid % 22 o ) 20 R Bt

A UL TAEAER AR, e % SCRpAA LU BUE A 3R

Y HRFETCBH - 55h

PCLK LAER %

1.3.10 16438 i 28/t 8#8A (GPTA: General Purpose Timer A)

SRR R IR, R I
FANTIMERSCHRER AN 8T8, ARS8 0] T E 9 PW M T H 25 1
SRR, w24 MR E

Y RFETCBEH {8z

PCLK T fEHT 4

1.3.11 1640 2 it 88180288 (GPTB: General Purpose Timer B)

SR EOE G . JhIE. EGE k
FATIMERSC R =AMt T8, A4l n] i & S PWMI JE i th 42 i1
SCREEAMG, SEIXAEH], Sridmt, Saus =

SCRAm IR, 2 AR

YHETCBEH A S

PCLK TAER 4

1.3.12 BPIEKESE (Counter A)

INLI6ALITHEAS, SCHF B s E BT AE DL KSR IR ECE IR AT B g
BRA AR T 32 456 0 B i o e/ 7 L ol

FE— AT N i v M R P bk sk 56 2 T TG B
AW AT P B

A DA B3 47 75 85 8 I R IR K4 A

1.3.13 ZatiHAT88 (BT: Basic Timer)

I A6HL I E RS, SR A sh E TR
T HFPWMIE 4

APTCHIP MICROELECTRONICS 1-5
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o UHEIUN B SCRFAR ST T S
o STRFLLE P, JE S rh ORI Y e

1.3.14 WE&THATE: (CORET: Core Timer)

o I24Af R T EEE, SO H BN E IR

o HEUNBNRATIE (CPUR AP B REH #1841
o SCHFJE A R T AN e B

1.3.15 {RThEEE R 28453 (LPT: Low Power Timer)

o 16fufIEITHEEY, SCRFAZIEBIE

o —ANIGAILLEBUAF A, KRFPWMEH

o SfUTSAUERE, WISCEFL. 2. 4. 8. 16, 32, 64, 128440

o iPEUERJETT%: ISCLK. IMCLK. EMCLK. PCLKE{# 4MHBCLK
e Y FFTogglesk & PW M H ThRE

o SCRRFLIR SRR

o SCHFFAT W AIMATCH

o WHFETCBH{FEEE)

1.3.16 B8R 2 (RTC: Real Time Counter)

o [UPOREMAR, CHERY

THEFThRE: SCRFRS 128024/ | 4. BRIFRP, BCDA%

HPisthig: CRE. A HFMEW, BCDH: HIEERT]

ST A B YR AN SR (3CRRE32.768KHZ) . B EIRIMCLKAN A #BEIHRISCLK .
SCRE2A AT A I

S A A I e

Mo Rk ThRE

Y RFETCBH {8z

A gRFEARR R GECLOM D

1.3.17 BRHRPWERSE (UART)

o 3INiEHIE

o  SIBIEKSE, IR (AR, O/1KL)
o HUMAIBX8NLI K FIFO

o TIMFRMIIRAF R

[ ]
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1.3.18 R RPWEREE (USART)

o 1MHIE

o W5, 6. THISHIEIEKE

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 2E W Th g

I 8x8AL I K FIFO

1.3.20 [ 48O (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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SRR P IMS P ST 4k i

SR A b SRR 1 L A i SR

KL AR, k16N TS, A RIERCE OB, T, i
SCREEELLRAF B SR UCRAE, 7RG B R e

SCFFETCBH AT )

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 SZRF30x48# 26x81% A LCDIYKE)]
X FFCap-bias5R-biast U Al %
SCHEIR P VR B

FHEBlinking i 2,

SHFL2. 1/3. 1/4F11/8 duty

Y FFL2. 1/3F11/4 bias

LCD & /RRAM S R XU A7

1.3.27 B FEH| % (CRC)

e WK T-Byte, Half-word, Word ) 5 #:4F
o HEFHICRCEZIALEE:

0 CRC-CCITT: X6+ X2+ X5+1

0 CRC-16: X6+ X1+ X2+1

0 CRC_32: X32+X26+X23+X22+X16+X12+Xll+X10+X8+X7+X5+X4+X3+X2+X+1
o YRR TAH

[ ]
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o HIRFERIR/DEGIRE (LSBALIGEEMSBALE) Ak 4m N Bidli & CRCH U6 AN LAFMB . 20 # 4

1.3.28 FE i R % FEIEH| 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, fRFFRAMEE, TKEY/LCD/I2CHLH AT ik L FWrHL, PADINAEIEH
AT E MR AT, IWDTH T, LVDHT, RTCH B LPT 4 i

e SHUTDOWN: RAMEFEARLE, D@ IRERRE, K2 8EW g, KioPADRRF#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: 1.6V

1.3.32 {REERM (LVD: Low Voltage Detector)
o WPCERAKHEIERALIIIRE, 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/2.7V/I3.0V/3.3/3.6/3.9 /LVDIN).

1.3.33 T/EHEWEHE

e 18Vto55V

1.3.34 TAEREHE

o  HNEFEMNIR: 32KHz ~ 24 MHz
o  WIEZS: IMOSC: 5.557 MHz (max) /HFOSC: 48 MHz (max)

[ ]
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o NIEHIR: 27KHz
1.3.35 TAEREEHE

e - 4010 85°C (- 40 to 105°C)

1.3.36 #3&
e 48-LQFP
e 44-LQFP
e 32-LQFP
e 32-QFN

[ ]
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1.4 BWIRHEE

NOTE:

Table 1-1

APT32F1104 % YR M H 8t

ITEM

APT32F1104

48 Pin H%

44Pin H}3E

32 Pin #}3%

FLASH (Kbytes)

64

64

64

SRAM (Kbytes)

19 A 5E N 43 (EPT)

164738 H 2 I 23 A(GPTA)

1645738 JH € I #5B(GPTB)

16 IR AL E I 4% (LPT)

164 FEfiti 5 I 2% (BT)

RTC

UART

USART

SPI

[2C

SIO

IWDT

WWDT

Rlrlrlr|r|rlwlr]Nd]RrNMINMR]o

Rlrlr|lr|Rr[RPlw]lRr]INM]R[NMIN R

Rlrlrlr|RrRr]INd]R]INM]IRINMIN R

ADCHfi N\

=
©

17

12

LCD

8 com x 26seg

8 com x 24seg

8 com x 15seg

CMP i \idiE

8

6

3

GPIOs (HS)(1)

44(10)

41(10)

29(6)

CPU#li %

48MHz

48MHz

48MHz

TAFHE

1.8V ~ 5.5V

1.8V ~ 5.5V

1.8V ~ 5.5V

(1) HS & NKHL XS 10 (High Sink Current 10)

APTCHIP MICROELECTRONICS
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1.5 BEHIER

ya

32bit CPU
pusey Debug
3 Control

Bus
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

CNTA

IO S S EE

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

AT HGRAPT32F11047% 5 & I T B s B, .
(T

o IR

o EHANLE

o EEMLHIE I

o EMIL

L)
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2.2 B X E

& [ PB0.0 UART2_TX/GPTBO_CHAX/I2CO_SCL/CLO/AIN3/CMPIN4/ELVI

[] PB0.1 UART2_RX/GPTBO_CHAY/I2C0O_SDA/SIO/AIN4/CMPIN5
[ PA0.0 RTC_ALM/CMP1_OUT/GPTBO_CHAY/GPTBO_CHB/AVREF/FVR/AINO/CMPINO/G2.0

PA0.4  XOUT/I2CO, S_CL/LPT INOUT/I2CO_SDA/INTVREF/CMPIN3/G2.4

[J PAD.1  SXIN/LPT. \l\IOUT/GPTE‘ CHAX/SIO/AIN1/IG2.1

PA0.3 XIN/IZCOASBA/S|O/|ZCUASCL/AINZ/CMPIN2/G243
PA0.2 SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AIN18/G2.2

% [0 PC0.0 SIO/BT1_OUT/GPTBO_CHAX/CLO/AVGND/AIN17/CMPIN7

[1 PB0.2 GPTAO_CHA/GPTBO_CHAX/USARTO_TX/UART1_TX/AIN5/CMPING

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

Qw
own
> >
o 48 47 45 44 42 41 40 39 38
COMO/GPTBO_CHB/USARTO_RX/UARTL_RX/SPIO_MOSI/AING ~ PA0.6 [ 1 B 36 vicD .
COM1/LPT_INOUT/I2C0_SCL/USARTO_CK/SPIO_NSS/AIN7 ~ PA0.7 [ 2 o 35 vss .
COM2/SEGO/CMP1_OUT/I2C0O_SDA/USARTO_TX/SPIO_SCK/AIN8  PA0.8 [ 3 341 PALI13(HS) SEG3LNVLCIGPTBI1_CHAX/CNTA_BUZ/SPIO_NSS/I2CO_SDA
COMB3/SEGL/EBIO/GPTAO_CHA/BT1_OUT/SPIO_MISO/AING  PA0.S [ 4 33 PALI2(HS) SEG30NVLC2/GPTBO_CHAX/UART2 RX/BTL OUT/I2CO_SCL
COMA4/SEG2/EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPIO_MOSI/AINIO  PA0.10 [ 5 32[] PALILHS) SEG29/VLC3/GPTBL CHAX/UART2 TX/CMPO_OUT/USARTO CK
COMS/SEG3/EPT_CHBY/GPTAL_CHA/AINI1  PA0.11[ 6 31 PALI10 SEG28/GPTB1_CHAY/CNTA_BUZ/USARTO_RX/BT1_OUT/I2C0_SDA/CMPIN1
COM6/SEG4/EPT_CHCY/GPTAL_CHBILPT_INOUT/AINI2  PA0.12 — 7 APT32F1104 30 paLo SEG27/GPTBO CHAY/BTO OUT/USARTO TX/I2C0 SCL
COM7/SEG5/GPTBO_CHAX/SIO/AINI3  PA0.13 [ 8 291 PBO.11 SEG26/GPTA0_CHB/GPTA1_CHB/SPI0_MOSI/USARTO_CK
SEG6/GPTBO_CHAY/GPTBO_CHB/G1.0  PAD.14 [ o 28 PB0.10 SEG25/GPTA0_CHA/GPTAL_CHA/SPI0_MISO
SEG7/GPTBL_CHAX/G1.1  PA0.15 ] 10 271 PB0.9 SEG24/UARTO_RX/GPTB1_CHB/SPI0_SCK/USARTO_CK
SEG8/GPTB1_CHAY/GPTB1_CHB/AIN14/G1.2  PBO.3 |11 5 26[] PBO.8(HS) SEG23/UARTO_TX/USARTO_RX/SPIO_NSS
SEGY/GPTAO_CHA/AIN15/G1.3  PCO.1 [ 12 E‘ FSCLK25 ] PAL8(HS) SEG22/SWCLK/USARTO_TX/LPT_IN/OUT

13 14 15 16 17 18 19 20 21 22 23 24

[N

IIITITZI

tTOodN®mMITNnEHKSN

832338388

[T o W o W« N« M« W s M WY AW s W AW G

SEG16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX

SEG18/SIO/CMP1_OUT/UARTO_RX

SEG15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX

SEG17/EPT_CHD/CMPO_OUT/UARTO_TX

SEG19/SWDIO/CNTA_BUZ/GPTA1_CHA

SEG20/12C0_SCL/GPTAO0_CHA/UART2_TX/G2.6

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

SEG12/EPT_CHBY/GPTBO_CHAX/G1.6

SEGI4/EPT_CHAX/CLO/USARTO_CK

SEGI3/EPT_CHCY/GPTBO_CHAY/GPTBO_CHB/G1.7

SEGI11/EPT. C;AY/GPTAI CHB/G1.5

SEG10/GPTB0O_CHB/GPTA1_CHA/EBI1/AIN16/G1.4

Figure 2-1 &5 X B (48 LQFP)
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[] PA0.1 SXIN/LPT_INOUT/GPTB1_CHAX/SIO/AIN1/G2.1

[J PAO0.3 XIN/I2CO_SDA/SIO/I2C0_SCL/AIN2/CMPIN2/G2.3

2_TXIGPTBO_CHAX/I2C0_SCL/CLO/AIN3/CMPIN4/ELVI

% [J PA0.0RTC_ALM/CMP1_OUT/GPTBO_CHAY/GPTBO_CHB/AVREF/FVR/AINO/CMPINO/G2.0

[J PA0.2SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AIN18/G2.2

2_RX/GPTBO_CHAY/I2C0O_SDA/SIO/AIN4/CMPINS

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

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

E e |
% o
<
2D . '
<o [=]
ssaw s}
aoovn el
aa>> >
o 44 43 42 41 39 38 37 36 34
GPTAO_CHA/GPTBO_CHAX/USARTO_TX/UART1_TX/AINS/CMPING PB0.2 [ 1 7 331 PA1.13(HS)SEG31/VLCI/GPTB1_CHAX/CNTA_BUZ/SPI0_NSS/I2C0_SDA
COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPIO_MOSI/AIN6 PA0.6 [] 2 o 32[] PAL.12(HS)SEG30/VLC2/GPTBO_CHAX/UART2_RX/BT1_OUT/I2C0O_SCL
COM1/LPT_IN/OUT/I2CO_SCL/USARTO_CK/SPIO_NSS/AIN7 PA0.7 [] 3 311 PAL.11(HS)SEG29/VLC3/GPTB1_CHAX/UART2_TX/CMPO_OUT/USARTO_CK
COM2/SEGO/CMP1_OUT/I2CO_SDA/USARTO_TX/SPIO_SCK/AIN8 PA0.8 [] 4 301 PAL9 SEG27/GPTB0_CHAY/BTO_OUT/USARTO_TX/I2CO_SCL
COMB3/SEG1/EBIO/GPTAO_CHA/BT1_OUT/SPIO_MISO/AING PA0.9 [ 5 2971 PBO.11  SEG26/GPTAO_CHB/GPTAL_CHB/SPI0_MOSI/USARTO_CK
COM4/SEG2/EPT_CHAY/GPTAO_CHB/GPTB1_CHAX/SPIO_MOSI/AIN10 PA0.10 ] 6 APT32F 1104 281 PB0.10 SEG25/GPTAQ_CHA/GPTAL_CHA/SPIO_MISO
COMS/SEG3/EPT_CHBY/GPTAL_CHA/AIN11 PA0.11[] 7 277 pBO.9 SEG24/UARTO_RX/GPTB1_CHB/SPI0_SCK/USARTO_CK
COMB/SEG4/EPT_CHCY/GPTAL_CHB/LPT_INOUT/AINI2 PA0.12 (] 8 261 PB0.8(HS) SEG23/UARTO_TX/USARTO_RX/SPIO_NSS
COM7/SEGS/GPTBO_CHAXISIO/AIN13 PA0.13 [ 9 F_SCLK25[] PA1.8(HS) SEG22/SWCLK/USARTO_TX/LPT_IN/OUT
SEG6/GPTBO_CHAY/GPTBO_CHB/G1.0 PA0.14 [] 10 % 24[ 1 PB0.7(HS) SEG21/12C0_SDA/GPTAL_CHA/UART2_RX/G2.7
2
SEG7/GPTB1_CHAX/G1.1 PA0.15 [ 11 9 23[] PBO.6(HS) SEG20/12C0_SCL/GPTAO_CHA/UART2_TX/G2.6
12 13 14 15 16 17 18 19 20 21 22
[N
Ll

SEG16/EPT_CHCX/EBI3/USARTO_RX/UART1_RX PAL5

SEG18/SIO/CMP1_OUT/UARTO_RX PBO.5(

SEG15/EPT_CHBX/EBI2/USARTO_TX/UART1_TX PAl.4

SEG17/EPT_CHD/CMPO_OUT/UARTO_TX PAL.6

SEG19/SWDIO/CNTA_BUZ/GPTA1_CHA PAL.7

SEG12/EPT_CHBY/GPTBO_CHAX/G1.6 PAL.1

SEGI14/EPT_CHAX/CLO/USARTO_CK PA1.3

SEGI13/EPT_CHCY/GPTBO_CHAY/GPTBO_CHB/G1.7 PA1.2

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

SEGI11/EPT, C;!AVIGPTAZL CHB/G1.5 PA1.0

SEG8/GPTB1_CHAY/GPTB1_CHB/AIN14/G1.2 PB0.3

Figure 2-2 &5 (&l (44 LQFP)
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LNONI™ LdUXL 0LYVSN/MTOMS/22o3S (SH)8'Tvd

10S002I/XL 0LYYSN/LNO 0LE/AVHO 09.Ld9/.293S 6'Tvd

MO 0LHVYSN/LNO 0dWO/XL ZLUVNIXYHD TEL1dO/EDTAEZOIS (SH)TT TVd

TOS 00ZI/LNO TLE/XY 2LEVN/XYHO 09.Ld9/20TN0EDIS (SH)ZT TVd

VAS 002I/SSN 01dS/ZNg” VANO/XVHO TaLdO/TITAITEDTS (SH)ET TV

- ansin

0°Z9/ONIAND/ONIV/EA/HTIAY/GHD 08LdD/AVHO 09.LdD/LNO TAND/WIY OLY oovd
T'ZO/INIV/OIS/XVHO TELdO/LNONI” LdINIXS Tovd

[ STOVd TTO/XVHO 181d9/.93S

[ ¥T'0Vd 0'TO/GHD 08L1dO/AVHO 09.Ld9/993S

[ €T0Vd EINIV/OIS/XVHO 081d9/SO3S/LINOD
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[] 60vd 6NIV/OSIA 0ldS/LNO TLE/VHD 0V.LdO/01g3/TOIS/ENOD

] 80Vd 8NIV/MOS 0ldS/XL 0L¥VSN/VAS 00ZI/LNO TdIND/0DIS/ZNOD

XIN/I2CO_SDA/SIO/I2C0_SCL/AIN2/CMPIN2/G2.3 PA0.3[]2

SXOUT/BT1_OUT/GPTB1_CHAY/GPTB1_CHB/AIN18/G2.2 PA0.2[]1

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

RES_ETBIBTI OUT/SIOICLO/G2.5 PA0.5[|4 FRsT

COM1/LPT_INOUT/I2CO, SCL/USARTE CKI/SPIO_NSS/AIN7 PA0.7[] 8

COMO/GPTBO_CHB/USARTO_RX/UART1_RX/SPI0_MOSI/AIN6 PA0.6 |7
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Figure 2-3 &I L& (32 LQFP/QFN)
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2.3 EMIIRESEC

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

. V3 ok, . 3 &b
o UP: kfufiifig; DN: MHuféfi
o 10: XU, I FiN; O Harthi; Pr MR G: M, Z: mifH
Ferer b fer=3
Table 2-1 FHIThHREEL, KIREMSHF
z 2
ol o | 5 9| E| =5
9l 9| & AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 | X g 5 21 2 €
=3
23| 9g a S I
N
™ o
36 34 30 VLCD - - - - - - - - - PWR - P -
37 - - PCO0.0 SIo BT1_OUT GPTB0O_CHAX CLO - AVGND AIN17/CMPIN7 - Y 10 - z RTE
38 35 31 PA0.0 RTC_ALM CMP1_OUT GPTBO_CHAY GPTBO_CHB - - AVREF/ G1.0 Y 10 - z ALVO
: - - - - FVR/AINO/CMPINO :
39 36 32 PAO0.1 SXIN LPT_INOUT GPTB1_CHAX SIO - - AIN1 Gl1 Y 10 - z RTE
40 37 1 PA0.2 SXOouT BT1_OUT GPTB1_CHAY GPTB1_CHB - - AIN18 Gl.2 Y 10 - z RTE
41 38 2 PA0.3 XIN 12CO_SDA SIo 12C0_sCL - - AIN2/CMPIN2 G13 Y 10 - z RTE
42 39 3 PA0.4 XouTt 12C0_sCL LPT_INOUT 12CO_SDA - INTVREF CMPIN3 Gl.4 Y 10 - z RTE
ALV_R
43 40 4 PA0.5 - BT1_OUT SIo CLO - - Gl5 Y 10 - z ESETB
44 41 5 Vss - - - - - - - - - GND - P -
45 42 6 VDD - - - - - - - - - PWR - P -
46 43 - PBO0.0 UART2_TX GPTBO_CHAX 12C0_SCL CLO - - AIN3/CMPIN4/ELVI - Y 10 - z ALV1
47 44 - PBO.1 UART2_RX GPTBO_CHAY 12C0_SDA SIo - - AIN4/CMPINS - Y 10 - z RTE
48 1 - PB0.2 GPTAO0_CHA GPTBO_CHAX USARTO_TX UART1_TX - - AINS/CMPING - Y 10 - z RTE
1 2 7 PAO0.6 ComMo GPTBO_CHB USARTO_RX UART1_RX SPI0O_MOSI AIN6 - Y 10 - z RTE
2 3 8 PAO0.7 com1 LPT_INOUT 12C0_SCL USARTO_CK SPIO_NSS AIN7 - Y 10 - z RTE
3 4 9 PA0.8 COM2/SEGO CMP1_OUT 12C0_SDA USARTO_TX SPI0_SCK AIN8 - Y 10 - z RTE
4 5 10 PA0.9 COMB/SEG1 EBIO GPTAO_CHA BT1_OUT SPI0_MISO AIN9 - Y 10 - z RTE
5 6 11 PA0.10 COM4/SEG2 EPT_CHAY GPTAO_CHB GPTB1_CHAX SPI0_MOSI AIN10 - Y 10 - z RTE
6 7 12 PA0.11 COMS/SEG3 EPT_CHBY GPTA1_CHA - AIN11 - Y 10 - z RTE
7 8 13 PA0.12 COMB6/SEG4 EPT_CHCY GPTA1_CHB LPT_INOUT AIN12 - Y 10 - z RTE
8 9 14 PA0.13 COM7/SEG5 GPTBO_CHAX SIo - AIN13 - Y 10 - z RTE
9 10 15 PA0.14 SEG6 GPTBO_CHAY GPTBO_CHB - - G0.0 Y 10 - z RTE
10 11 16 PA0.15 SEG7 GPTB1_CHAX - - - G0.1 Y 10 - z RTE
11 12 - PBO0.3 SEG8 GPTB1_CHAY GPTB1_CHB - - AIN14 G0.2 Y 10 - z RTE
12 - - PCO0.1 SEG9 GPTAO_CHA - - - AIN15 G0.3 Y 10 - z RTE
13 13 - PBO0.4 SEG10 GPTBO_CHB GPTA1_CHA EBI1 - AIN16 G0.4 Y 10 - z RTE
L)
APTCHIP MICROELECTRONICS 2-5 SP1
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EHEE

g .
o o o = fa) T = C
i [ = = > o - QT
g’ 9’ & AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 ﬁ 8 5 ) g £
5 -
gl3|¢9 8 | = |g| =8
~N 1]
® o
14 14 17 PA1.0 SEG11 EPT_CHAY GPTA1_CHB G0.5 Y 10 | RTE
15 15 18 PA1.1 SEG12 EPT_CHBY GPTBO_CHAX G0.6 Y 10 | RTE
16 16 19 PA1.2 SEG13 EPT_CHCY GPTBO_CHAY GPTB0O_CHB GO0.7 Y 10 z ALV2
17 17 20 PA1.3 SEG14 EPT_CHAX CLO USARTO_CK Y 10 z RTE
18 18 21 PAl.4 SEG15 EPT_CHBX EBI2 USARTO_TX UART1_TX Y 10 z RTE
19 19 22 PA1.5 SEG16 EPT_CHCX EBI3 USARTO_RX UART1_RX Y 10 z RTE
20 20 23 PAL1.6 (HS) SEG17 EPT_CHD CMP0O_OUT UARTO_TX Y 10 z RTE
21 21 PBO0.5 (HS) SEG18 SIo CMP1_OUT UARTO_RX Y 10 z RTE
ALV_S
22 22 24 PA1.7 (HS) SEG19 SWDIO CNTA_BUZ GPTA1_CHA Y SWDIO UP z WDIO
23 23 PBO0.6 (HS) SEG20 12C0_SsCL GPTAO_CHA UART2_TX Gl.6 Y 10 z RTE
24 24 PBO0.7 (HS) SEG21 12C0_SDA GPTA1_CHA UART2_RX GL.7 Y 10 z RTE
25 25 25 PA1.8 (HS) SEG22 SWCLK USARTO_TX LPT_INOUT Y SWCLK uP z RTE
26 26 PBO0.8 (HS) SEG23 UARTO_TX USARTO_RX SPIO_NSS Y 10 z RTE
27 27 PB0.9 SEG24 UARTO_RX GPTB1_CHB SPI0O_SCK USARTO_CK Y 10 z RTE
28 28 PB0.10 SEG25 GPTAO_CHA GPTA1_CHA SPIO_MISO Y 10 z RTE
29 29 PB0.11 SEG26 GPTAO_CHB GPTA1_CHB SPIO_MOSI USARTO_CK Y 10 z ALV3
30 30 26 PA1.9 SEG27 GPTBO_CHAY BTO_OUT USARTO_TX 12C0_SCL Y 10 z RTE
31 PA1.10 SEG28 GPTB1_CHAY CNTA_BUZ USARTO_RX BT1_OUT 12C0_SDA CMPIN1 Y 10 z RTE
32 31 27 PA1.11(HS) SEG29/VLC3 GPTB1_CHAX UART2_TX CMPO_OUT USARTO_CK Y 10 z RTE
33 32 28 PAL1.12(HS) SEG30/VLC2 GPTBO_CHAX UART2_RX BT1_OUT 12C0_SCL Y 10 z RTE
34 33 29 PA1.13(HS) SEG31/VLC1 GPTB1_CHAX CNTA_BUZ SPIO_NSS 12C0_SDA Y 10 z RTE
35 VSs GND P

R

1) FMEAITIREFIPACSE A A, 1T LM fUser OptionZh g ik B ic &
2) F_SCLK, F_SDAT,F_RSTBA/MBINfERERE L EEES

3) FMOE I R ER B MEUFIOThEE, # AT LU EXIThRE i % r i

4) ¥5A (HS) FIO N K EIRIKES T (High Sink Current 10), SZ#F120mARE B, Bl 713 %GPIOE T

=}

=

5) AF8 G1/G2 NIOE & X ThRE, wJLLE i1 XIOHAFIIAE, BAKEE /7155 %SYSCONZ T IO E X
6) Power Down—71H, RETZHR/R{E#EAshutdown R FERLFCET, O BiFF FHARFF L AT IO M . ALV*: 7885 i Ashutdown
RIHFER T, B0 B I A G B M B, U3 A T e S 1, B 1E 5% SYSCONE 75 [ shutdown (K ThFE AR X e ikt .

7) GO/GLAIOH & X IhAg, TEIEAAFMEAL b, @ MIALEAN TR MG, HSYSCON_IOMAPO/I[CFGVALNRE, HAfkik
27 SYSCON IO & X &H T iR .

Table 2-2 GOFIG1HIIOMAP

CFGVAL GroupO (GO) Group1(G1)
0 12C_SCL USARTO_TX
1 12C_SDA USARTO_RX
APTCHIP MICROELECTRONICS 2-6 SPT
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2 USARTO_TX USARTO_SCK
3 USARTO_RX UART_TX

4 SPI_NSS UART_RX
5] SPI_SCK GPTAO_CHA
6 SPI_MISO GPTA1_CHA
7 SPI_MOsSI CMPO_OUT

vE: PBO0.3/PA0.0/PA0.3/PBO.7:iX IUANGPIOE I HIEIOMAPHES, HEgkFsmtishis, ElTable2-2 E #8513 (G0/GL) B [ H
ke, kAR TR PBO3NE B % HUSARTO_RX, FIUSARTO_RXJNHIAIIASE, IHICE KIOTHEE L.

L)
APTCHIP MICROELECTRONICS 2-7 SP1
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2.4 TR TR

TN HIA R D BEER AT LB GPIOMAF I BE B ELREAT L 3%, S8R Dhae Ay WU A0 I, 7 [ P R0 R AN
[ N2 P 7 A5 P 5 R A 7] 1 Zh i -

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, 2 ANE EE L B R R — AN ShRE, IRAAFS SRR A E RIS, Fltn, 24PB0.05A1PBO0.9%R
WL B BUARTO_RXDIF, H#PB0.05(AF4)7:UARTO_RXD, fjPB0.9(AF2){JUARTO_RXDHAL & 3%

3) GLIG2HIOH & L HhRe, 165 HAFO~AFSHIZERL I, IRHLHIAMAE th X IhEE, RARCE 777555 SYSCONE T IOH &
e

APTCHIP MICROELECTRONICS 2-8 PT
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EHEE

2.5 EHTheEULHH
AREEVEAGA T LT 3
o HVEEM

o  RAIRLEM

o MEALHLINALE M

o UHREEDIEM

o INTFEER T AEH

HEE:
1) D: %7 A B4
2) 1/O: XAl 1 HiN; O: i

3) P: AIE; G: i
4) Z: &k
2.5.1 BHEER
Table 2-3 ELJEE A
i 45 R A2 TR /0 (=g 0L D/A
VDD - | AR
N VSS - | SR -
VLCD - | LcoHE
2.5.2 RETHELE M
Table 2-4 ZRSThELE KA
B 2 2 FK o) VLA DIA
RESETB || B AL D
XIN || A IR A
s XOUT O | AN E LR A% A
SXIN || 4hEpEl SR (RTCESR) MIHIA A
SXOUT O | /el e (RTCEAR) MitH A
CLO O | W3B R G fhtn D
APTCHIP MICROELECTRONICS 2-9 PT
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2.5.3 TE BT E
Table 2-5 BRI L E I
ik FHAZFR I/0 & I ER D/A
PAO.x /O | @10 A0 D
PAL.x /O | @10 Al D
GPIO PBO.X /O | @10 BO D
PCO.x /O | i@ 10 Co D
EPT_CHAX O | EPTHIEIEARIX it D
EPT_CHAY O | EPTHIEIEAKY it D
EPT_CHBX O | EPTHEIEBHIX it D
EPT_CHBY O | EPTHYEIEBI Y D
=PT EPT CHCX | O | EPTIU@ECHX ! D
EPT_CHCY O | EPTHIBIECH) Y D
EPT_CHD O | EPTHIEEDH D
EBIx | | EPTIHS BB M & (55 D
GPTAX_CHA O | GPTARHEIE A D
GPTA GPTAX_CHB O | GPTAFEiE B D
GPTAX_CHAX | O | GPTAREIEAMIX D
GPTB GPTAX_CHAY | O | GPTAREIEAMIYSiHH D
GPTAX_CHB O | GPTAFE ¥ Bfi ! D
BT BTx_OUT O | BT#iit D
CNTA CNTA BUZ O | ¥ B AR R B 5 4 D
LPT_OUT O | LPT Iy et D
T LPT_IN || LPTH4 4N D
RTC RTC_ALM O | RTCHyE I ik D
12C_SCL || 12CH AT D
2c I2C_SDA IO | 12C & 47 %04 D
UARTX_RX || UART #4753 8210 D
UART UARTX_TX O | UART 547 Hud 2 % D
USARTxX_RX | | USART & 47 %3 1k D
USART USARTX_TX O | USART & 7%l k3% D
USARTx_CK O | USART CK#i i D

APTCHIP MICROELECTRONICS
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R FHAZFR I/0 & I ER D/A
SPI_NSS /O | SPIR (S D
SPI_SCK /O | SPIFALH B 5= D
SPI SPI_MOSI O | SPIits i D
SPI_MISO || SPI¥dhEs N D
SIO SIo /O | SIOKHa ki N s 1 D
AINX || ADCHELL N @ & A
ADC AVREF | | ADCAHIHZE NG5 A
LVD LVDIN || LVD# A LAz HL R A
COM[1:0] O | LCDE: (Tt AHimiksI{ES A
COM[7:2])/SEG[5:0] | O | voltage level for COM driver signal A
LD SEG[28:6] O | LCDE: (i) AH | XBumkshfE 5 A
VLC3/SEG29 O | Appropriate voltage level for COM/SEG driver signal A
VLC2/SEG30 O | LCDE (IHitR) X Bimikah{s5 A
VLC1/SEG31 O | Appropriate voltage level for SEG driver signal A
CMPx_OUT O | CMPLL#L: Rttt D
cMP CMPINx || CMPHELARA A
254 HREOERN
Table 2-6 IR O E WYL
R AR /0 & BB DIA
SWCLK (PAL8) | I | H4FH B, P8 B D
SWP SWDIO (PAL.7) | /O | SATHdRHN A H, P8 b D
255 NFERFTAEN
Table 2-7 NfFpek T EE KB A
R FHAZFR I/0 G D/A
F_SCL || AT D
F_SDA /O | H+47 % D
FLASH RSTB (=X A D
VDD P | d1¥§ (@ W7EVDDRIVSSZ IH: N0 1uF () £ HL%) A

APTCHIP MICROELECTRONICS
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SRR

3.1 S¥Hn R A
@: BFIRARITE
@: B

®: BiHRIE

3.2 IR SH

T T WIRSH KT TR RESGE RMUR AR IR . 48 RATAE LIS FrbE (0 26 1 ¥ B A A e ff O IE

WLAE, ERIRSET RN TR

M 8 1 0 R S

Table 3-1 #RIRSHK
2% s M HfE Bhr
TAEHE Vb - -0.3t06.5 \Y
LIPNGENES Vin - -0.3to Voo +0.3 \Y
B 4 PR Vo BT i 11 -0.3to0 Voo +0.3 \Y
e M IE G OFEN 15 mA
P— S Ty SR B i 120 mA
Isink2 ZERIOWEN 200 mA
IsouRCE FEANOHRLH 15 mA
AR IR Ta - -40 to 105 °C
AR E Tste - —65 to 150 °C
APTCHIP MICROELECTRONICS 3-1
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3.3 WEITIELRE

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 AN AR S5 A AR W]

FRAREL P SE T, HRIE IR

Table 3-2 #HETI/EL&M

e 21 s %A BE BAL
TAEHEE Vob - 1.8t05.5 \Y;
TERRIRE Ta - —40 to 105 °C

NOTE: Praifliith, i ADC %5 AR L &5 2225 BRI S S0k .

APTCHIP MICROELECTRONICS
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APT32F1104%iE =M AR
3.4 1/0 ¥mO%sE
Table 3-3 /O 3% D 454:
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
23 s %4 B/ME | BUE | BKE | BAL
B N T L R vi® | prf 0.8 Vb - Vb v
oy NG HA SR Vvil® | BT R - - 0.2 Voo v
e o v LT Voru® | low=-15mA, Vop = 5V Vob — 1.0 - - v
loL1 = 15mA |, Vop = 5V
Vori® ] - -
O (gD 1 v
i A lo.2 =120mA, Vobp =5V
Vo2® | (PAL.6 ~ PA1.8, PA1.11 ~ PA1.13, - - 1 Y
PBO0.5 ~ PB0.83% NIk )
Vop =5V, Von < 4V
PE I SR B HL IR loc® | (PA0.6 ~ PA0.15, PA1.0 ~ PAL.2, - 10 - mA
PB0.3, PB0.4, PCO.11E i It X)
= IR LR lun® B v 1, Vin = Vb - - 1 UA
RPN =N u® A, Vin=0 - - -1 uA
B RH Reu® | Vob =5V, Vin = 0V 25 50 75 kQ
Tz LB Reo® | Vob =5V, Vin =5V 25 50 75 kQ
NOTE: @ &=
@ P
3.4.1 (VDD — VOH)” @ VDD = 5.0 V
VDD -VOH @ VDD =5.0V
1.200
1.000
0.800
Q 000 @.J*# —— R 411
8 e > —75°C
= ""/’r.w’/' 85°C
0.400 -
o 105°C
0.200 “ﬂ, .~
0.000 =
0 4 6 8 10 12 14 16
IOH{mA)

Figure 3-1 (VDD-VOH) JEEF 2k
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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

—e— A41

VOL(V)
g

—8—)5°C

0.300 =3g5°C
105°C

0.200

0.100

0.000

10L [mA)

Figure 3-2 VOL(standard ports) 5.5 £k

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

VOL @ VDD =5.0V (highsink ports)

1.600

—— A4
o L
=85°C

105°C

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

Figure 3-3 VOL (highsink ports) ¥R #1143
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3.5 1/0 35 O3S FsRE:
Table 3-4  1/0 ¥ QA FidedE
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
28 s - 34 B/ME | EME | &KRE | BAL

B NI KA R IOFIn® JIT A %t 11 - 10 - MHz

ey HH A KA R IOFout® A5 i - 10 - MHZ
NOTE: @ R HiFEAH
APTCHIP MICROELECTRONICS 3-5
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3.6 I A B LR
Table 3-5 HAESIFRRME
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
S8 s %A B/ME | #EE | BKME | BA
T /IMIGIE Jik 7 TNRsT® - 100 300 500 nS
NRESET R HE Vhyst 2 FIH TR 1 v
NOTE: @ RiFiiFft
M NEALE 5 HENE 88 36 8 100ns £ 500 ns.
SN RS 2 58 R T 100ns BN AT E S (RERD
RN E NS T % T 500ns BAHA NG s S (BEAD .
: TnrsT :
¢ »
| |
| |
NRESET \ /
0.3 VDD
|
|

Figure 3-4 nRESET ¥IARF
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3.7 L AEBEE SR
Table 3-6  _LHEfIFASAEHE
(Ta =—40to 105°C, Vop = 1.8V to 5.5V)
S8 s %A B/ME | BEME | BKXME | B2
- HE R R AR b 5 R SRvpp® - 0.1 - - V/ImS
NOTE: ® Wit{RiE, AAERF Al
v
A
Status | POR Reset \lniﬁgﬁ;z?o ", Working POR Reset >< Iniﬁgﬁizr;o " Working
VDD —\ P
Min VDD

-y

Figure 3-5 FHEAFEAREE
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AR
3.8 MR A Wi A\ St
Table 3-7 AN BT\ ReE
(Ta =-40 to 105°C, Vpp = 1.8V to 5.5V)
2 b %A B/AME | BEME | BKME | B
SR TN tinth® Vop = 5.0V 15 30 45 nS
SR PN S tinr® Vop = 5.0V 15 30 45 nsS

NOTE: @ RiHPFAL

HINEANAS TIPSR A % N 15ns & 45 ns.
R N E AL S %6 AR T 15ns B N RS 5 -
RN EAAE S T ET 45ns AN B ES .

tnTL

tinTH

External
Interrupt

0.8 Vpp

Figure 3-6  AMEH IR P
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3.9 WG

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

3.9.1 AP EIRG %

Table 3-8  AMEFEIRFG R 45FE
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

5% %e py %’J‘ A Eg‘ sy
YRy s Femosc® - 0.4 - 24 Mhz
P 08 J2 5k E BEL Rrp® XIN 3 2 4 10 MQ
Fa e @ Tsta® - - 20 - ms
C1l o
XIN
> H H= SHZ S B
igiﬁaﬁfﬂgi (H I AR ® = 0.4 _ 24 MHz
£ E@E% Xour
C2
C1l o
XIN
B R
Q%HHT}& (A @ = 3 32.768 B KHz
@E% Xour
Cc2
SEEEF—e—  Xn
AP RIS @ 0.4 - 24 | MHz
D— Xout

NOTE: ® &it{FiE, AEE IR,
(1) SEBRIFEE A 35 2 FHn_ESYSCON_[OSTR] A N4 i S5 4% i A)

APTCHIP MICROELECTRONICS 3-9 [ ] "
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3.9.2 JNPREIRG 2
Table 3-9  AMEBIIRG 25 451%
(Ta =-40 to 105°C, Vpp = 1.8V to 5.5V)
2% P Py E‘{g‘ s E‘ﬁ* By
I 2 A Fesosc® - - 32.768 - Khz
P 308 J2 5k E BEL Rrp® SXIN #:11 - 95 - MQ
Fa g I )@ Tsta® - - 900 - ms
C1l _
TD_ SXiN
AN R -® = - | 32.768 _ Khz
}LD— SXour
C2
SN ERETER— [ SXm
AP RIS @ - | 32768 - Khz
[ SXour

NOTE: @ Mt fh
@ EiHRE, AEErEH I,
(1) SEPrAAEE R 8 75 2 H N ESYSCON_[OSTR] i 4l ks i 2 45 I 1)

APTCHIP MICROELECTRONICS 3-10
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3.9.3 W ERG A

Table 3-10 HWIEHRG LM
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)

S8 =) %A B/ME | BEME | &KRE | B
IMO - 5.556 - MHz
IM1 - 4.194 - MHz
YRy s Fimosc®
IM2 - 2.097 - MHz
IM3 - 131.072 - KHz
el=a Top? - 40 50 60 %
Tacc1® Ta =27°C -1 - +1 %
IMO Ta =—40 to 85°C -4 - +3 %
® IM1 Ta =-40 to 85°C -4 - +3 %
Tacc2
IM2 Ta =-40 to 85°C -4 - +3 %
WEHE e K IM3 Ta =-40 to 85°C -6 - +5 %
IMO Vop=5V Ta =105°C -6 - +6 %
o IM1 Vopb=5V Ta=105°C -6 - +6 %
Taces
IM2 Vopb=5V Ta =105°C -6 - +6 %
IM3 Vbop=5V Ta =105°C -9 - +9 %
Fa g I A TsTa® HaL YR F TR TA B AR T AR B S - - 10 Clk
NOTE: @ &/=llisk
@ N HVER

@ BtORIE, AEE il

3.9.3.1 IM5/AM#RZR 5 Bt £

@ IMO/1(5/4MHz)frequency versus temperature
8
6
4 >
2
0 L — S S nm--.-\;m_,...._ N _Lg —&—min
e = a
2 -’_’J_,.w“‘ -‘mﬁ'““'\.,,\__ —8— Max
i - ~L — —8—avg
‘\»,x"\
6 e
-8
-60 -40 -20 0 20 40 60 80 100 120
°C

Figure 3-7  IM_5/AM#RZR IR J& i 2%

APTCHIP MICROELECTRONICS 3-11 [ ] o
P71



APT32F1104%iEF Mt SR

3.9.3.2 IM_2M#R S35 B il £%

IM2(2MHz)frequency versus temperature

0 o— o _@____’_e —@— min
2 —8&— max
4 —0—avg
-6
-8
-60 -40 -20 0 20 40 60 80 100 120
OC'

Figure 3-8 IM_2M#IZR{E 5 i 2%

3.9.3.3 IM_131K SR B ih £k

IM3(131KHz)frequency versus temperature

10
8
6
a
2
0 o— o gt® —&—min
2 —@—max
4 —@—avg
6
8
-10
-60 -40 -20 0 20 40 60 80 100 120

OC'

Figure 3-9 IM_131KJ=R iR BF ih 2%
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3.9.4 W R IR G A

Table 3-11 A EERZ R
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)

7 .
28 e py ROME | | ROk | e
Yo e iR Frrosc® - - 48 - Mhz
LA Top? - 40 50 60 %
Tacc® Ta=27°C -1 - +1 %
RHE S K Tacc2® Ta =—40to 85°C -4 - +4 %
Taccs® Vop = 5V Ta = 105°C -7 - +9 %
Fa5E I [ Tsta® FEL Y R O B AR T AR A - - 10 Clk
NOTE: @ &r=illit.,
@ N HPEN
@ WAHRIE, AR AR
. HF(48MHz)frequency versus temperature
10
8
6 /
a
2 . -
0 @ B it __,,‘\-,.,,.,ﬁ—-ﬁ""'J —8—min
e .
-2 2= T *M"W“'*-x, —@—max
4 — MH“@‘*»&“ —o—avg
-6 |
e
-8
-10
-60 -40 -20 0 20 40 60 80 100 120
°C

Figure 3-10 HFOSCHiZIRE 2k
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3.9.5 W BIIRG 28 Rrik
Table 3-12 A BIRG 44
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
S5 hsa= %4 B/ME | #LBUE | BKE | BAL
Yo e iR Fisosc® - - 27 - KHz
AL Ton? - 40 50 60 %
Tacc1® Ta =27°C -1 - +1 %
R I K Tacc2® Ta =—40 to 85°C -9 - 6 %
Taccs® Vop = 5V Ta = 105°C -15 - +15 %
Fé 5 I [1A] Tota® | BV R A B AR TR S - - 10 Clk
NOTE: @ &r=illit.,
@ A
@ WIHRE, AEREFINER.
- IS(27KHz)frequency versus temperature
18
15
12
9
6
3
0 WMA’___* @ —8&—min
——— s —
-3 "’m__x% —@— max
= - ;
9 @w/w-/ %\\%\ —0—avg
-12 ‘\‘\\
15 o
-18
-60 -40 -20 20 40 60 80 100 120
°C
Figure 3-11  ISOSCHRZRIELFE it 2%
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3.10 T/EHR
Table 3-13  TAEHH
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
B s VLA %A B/ME | RME | BKME | BAL
RUN 1 Vob = 5.0V, Ta=25°C 10 A
CPU = 48MHz a a
1501® RUN 2 Vob = 5.0V, Ta=25°C 4 oA
eot CPU = 5.556MHz - -
RUN 3 Vop = 5.0V , TA=25°C 05 .
CPU = 131KHz - ' - m
SLEEP 1 Vop = 5.0V , TA=25°C . A
CPU = 48MHz - - m
- SLEEP 2 Vop = 5.0V , TA=25°C 0 .
bo2 CPU = 5.556MHz - ' - m
SLEEP 3 Vop = 5.0V , TA=25°C o1 A
CPU = 131KHz - ' - m
DEEP-SLEEP1® |  \/pp=50V, Ta=25°C _ 10 8D | uA
@ —
o3 DEEP-SLEEP2 VDD = 1.8V t0 5.5V, ~ B
TA = —40 to 85°C TBD | uA
DEEP-SLEEP3® Vop = 5.5V, Ta= 105°C - 200 TBD uA
Vop = 5.0V , TA=25°C
TAEHIRO SNOOZE 1° oo ~ - 7 TBD uA
w/o LCD
VDD = 1.8V to 5.5V
SNOOZE 2% TA =40 to 85°C _ _ TBD UA
w/o LCD
looa SNOOZE 3° Vop = 3.3V, TA=25°C 5 UA
w/o LCD - -
Vop = 3.3V, TA=25°C
SNOOZE 42 °p h - 9 - uA
w/t LCD
SNOOZE 5% Vop = 5.5V, Ta= 105°C - 140 TBD uA
SHUTDOWN1® Voo =5.0V,TA= 25°C 1.5 TBD UA
w/o RTC(ESOSC) B '
VDD = 1.8V to 5.5V
SHUTDOWN2? TA =-40 to 85°C _ _ TBD UA
Ipps w/o RTC(ESOSC)
SHUTDOWNS® Vop =5.0V, TA=25°C 30 UA
w/t RTC(ESOSC) B ' B
SHUTDOWN4® Vob = 5.5V, Ta= 105°C - 45 TBD UA

APTCHIP MICROELECTRONICS
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NOTE: @ &/l
@ JLH PR
(1) TAEHRAEHE VO 5 T _Edr. FHIHER.
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311 RS Az e
Table 3-14 fREEAIKMIRE
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)
S 5 % B/AME | RAME | BRE | B
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
ﬂi&E’EﬁE@E Vihr® - 2.7 2.8 2.9
(Voo FFEHY) - 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 e : ifi 22 212
(Voo N F#¥F) : i :
- 3.45 3.6 3.75
- 3.75 3.9 4.05
1.0
- 0.9 (LVDIN) 1.1
IR LR AVivp® - - 200 - mvV
TAEHR lcc® - - 9 - uA
KW LR lpp® - - 0.1 - uA
NOTE: © &k
@ NP
® WITHRIIE, TRl
APTCHIP MICROELECTRONICS 3-17
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3.12 124/ a8 e (ADC 12460550

Table 3-15 12/ 18/ 803 e g s 1
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

2 5 %A B/ME | BAME | BRKRME | B
i3 - - - 12 - Bit
TAEHE Vapc®® - 1.8® 5 5.5 Y%
HEHMESE R Vrer® VRer <Vabc 2 5 55 V
PG EN AR A B Van® - 0 - VRer \%
LE ST B2 Fs® - - - 1 MHz
ooy Rt DNL® - - +2.0
UL INL® Fs = 0.5MHz - - +4.0

TOPOFF? Vanc =5V - - +10.0 -SB
{2 -

BOTOFF - - +10.0
TAEHR lop® — - 1 - mA
SR FLA lpp® - - 1 - JIVAN
ADCH iR Fapc® - 24 MHz
ADCH 45 J# 191 Teon® Tsample = 8 24 Tapc

Fapc = 1IMHz
ARERE N BT Ran2@ Vapc = 5V 50 K
Tsample = 8

NOTE: @ &7/lik
@ R
® W, ATEEF IR
(1) MRETAER, ADCEEZFIRE. 1.8V T/EN, ADC I #h#iiZ M /N T 500KHZ.
(2) ADC ¥ NFEATAN ADC [ AR S A28 DLKCRAE S IIECH ¢ o AR BORAE J8 I A5 48 o] DA fy N BE BT R4S
BI12R Fapc = 0.5MHz B Tsample = 16, R=100K.

CADC 5N EB R B 2T, 1% FRLZA A 78 H i 18] 75 2495 £ TC=10 x (RADC+RAIN) x CADC. H:t RADC JyREETF <,
FH, #K{E 1K; CADC NWHCRFEREFFEZ, 5 K{H 5pF.

APTCHIP MICROELECTRONICS 3-18 [ ] "
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RNN

AINX

RADC

AMAAAN

3
I

I cakage=1UA

VVVVVY

1

12bit
ADC
CORE

ADC

_IEADC
~

Figure 3-12 ADCRIEREE
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3.13 AHE e 2% B RS
Table 3-16 W E &2% H EFRRF
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

28 s %A B/ME HRIE BRE BAL
KBHEHE FVR.® Vb > FVRL - 2.048 - Y
S %k FVRK® Vob > FVRH - 4.096 - Y

Vaccl1® Voo = 5.0V —1% - 1% -
Ta = 25°C
Vop > 2.7V -
S i b Vaccl2? - _ 204
BRI Ta = —40 t0 85°C ’
Voo = 5V -
Vaccl3® PP - —2% TBD
Ta =105°C
Vb = 5V _
Vacch1® 19 _ 0
Ta = 25°C 1% 1%
. Vop > 2.7V -
= R Vacch2® - - 2%
B IR Ta =—40 to 85°C °
Vop = 5V -
Vacch3® ep - -1.5% TBD
Ta = 105°C
NOTE: @ &7l
@ N HPEL
TODO:
VREFIN ?I%.EEEE?}E
- [ L
APTCHIP MICROELECTRONICS 3-20 s "31
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Table 3-17 A EFINTVREFZS3% B B
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
S e %1 B/ME HRUE BRKRE Bpr
INTVREFZ% Hi J& VINTVREF® - - 1.0 - \Y
vacc1® Ta =25°C -1% - 1% -
INTVREF# /% Vacc2? Ta =—40 to 85°C —2% - 2% -
Vacc3® Vbp = 5V Ta = 105°C 5% - 5% -
NOTE: @ &=k
@ R
TODO:

VRrerout iﬂ%fgﬁjﬂéﬁ(VRS =00)

APTCHIP MICROELECTRONICS 3-21
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3.15 LA

Table 3-18  Hhiesedeit:
(Ta =40 to 85°C, Voo = 2.4V to 5.5V)

e 21 e &AF B&/ME HRIE BKNE L:<XivA
N R Vore® - - 3 10 mV
PGS RN E View® - 0 - Vb \Y

‘ Tresp1? ZArEAN10mV - 1 -
MBI ) ; —— us
TRESP 2 ZE5r I N100mV - 0.5 -
Vhyst 12 100 -3 3
Vhyst 12 1 3 5 8
Vhvst 1% 2 6 10 13
Vhvst 1% 3 12 15 18
IR HL > — mv
VHysT 1 B4 17 20 23
Vhyst 12 15 21 25 28
Vivst 12 6 37 40 45
Vhyst 12 W7 55 60 65

NOTE: @ &llit
@ RV

(1) VM LI [E) Dy B ES AR IR (8], A0 R 5 SR hE e ds, F I IR AR IR, S S .

APTCHIP MICROELECTRONICS 3-22
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3.16 LCDHp
Table 3-19  LCD4&%
(Ta =40 to 105°C, Voo = 2.0V to 5.5V)

2% e Py SME | R | Bk E
VLCD#4MiECAP Cvlcd® A% FH PN 38 T YR B 0.1 1 2 uF
VLCD Vicp? A7 A 2.340 - 5.0 v

o —40 to 85°C 3.6 4 4.4
VLCDS = 0b111
105°C 3.42 4 4.26
o —40 to 85°C 3.42 3.8 4.18
VLCDS = 0b110
105°C 3.23 3.8 4.18
o —40 to 85°C 3.24 3.6 3.96
VLCDS = 0b101
105°C 2.98 3.6 3.96
® —40 to 85°C 3.06 3.4 3.74
VLCDS = 0b100
N i 105°C 2.81 3.4 3.74 v
N FB T R IR 4 Vcp
° —40 to 85°C 2.88 3.2 3.52
VLCDS = 0b011
105°C 2.65 3.2 3.52
® —40 to 85°C 2.7 3.0 3.3
VLCDS = 0b010
105°C 2.48 3.0 3.3
° —40 to 85°C 2.52 2.8 3.08
VLCDS = 0b001
105°C 2.31 2.8 3.08
® —40 to 85°C 2.34 2.6 2.86
VLCDS = 0b000
105°C 2.17 2.8 3.08
RL - - 60K -
IR %) HLFH. @) Rdrv® Rwm - - 240K - Q
R - - 7™ -

NOTE: @ &t
@ RV

@ BEIMRIE, ALERF LR
(1) WHETHEAZHLE VDD R, Vcemax= 2*VDD -0.6(1 VDD=2.1V It}, i af LLE] 3.6V).
(2) XTIHEFE (Rdrv) 52 LCD |43 &= 5.

(3) Vicp < 2.34VH}, KA 2HEE R BFHABERRIEM, ARIERT CLE R IR,
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3.17 sttt
Table 3-20 RAMMIEFAEEE e
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)
S5 e %4 B/ME HRE BAE AL
HHE R EF Voopr®® VAR ARCASE = 0.8 - Vob \Y

NOTE: ® ¥itfrilE, AfEE™ .

(1) TRIE RAM 80 A Z R K R AR R (RBERRBET ), B R R4 A A7 e OIS O B IR R QAR BERIR A5 X

T s
Table 3-21  FLASHWAZER4&M:
(Ta =—40 to 105°C, Vpp = 1.8V to 5.5V)
SH 5 M B/ME HAE BRAME | Bfr
T Fwsize - - 4 - Byte
TS Fesize - - 256 - Byte
Fosize - - 64 - Byte
gw A2 A (1Word) Fiprog® - 20 - - us
T BRI (1] Fipera® - 2 - - ms
G0 1 BRI ) Fimera" - 10 - - ms
DFLASHIZ 5 ¥ Fatnwe® #i—page 100,000 - - Times
PFLASHE 5 #k Fpinwe ® #i—page 100,000 - - Times
PFLASH & /5 i I @ Fpftrwe ® - - 2,000,000 | Times
E A ORI ] Far® - 10 - - Years
UIFE (IR aligbRm) Fidd® - - - 5 mA
NOTE: @ RFVEAh
@ WIHRIE, AFEE I
(1) — A page#EE —IKHE—IK
APTCHIP MICROELECTRONICS 3-24
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3.18 #ELPHY (ESD) 4%t
Table 3-22  FEBh{ I
SH =] A B/ME | #EME | BRE | B
HBM 4000 - - \Y
i B P T T VEsD MM 200 — — Vv

CDM 500 - - Vv
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BEe R~F

4.1 APT32F1104 &% 37 ¥ 26K R
LQFP48
LQFP44
LQFP32

QFN32
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4.2 LQFP48
TOP VIEW SIDE VIEW
AL eI HLER <1/ mm
D Dimensions

FEHO| ORME | ARME | BRE
SYMBOL | MIN | NOMINAL MAX

ARRARAAARRAR e’ a [ - T - The
1 1 f"‘; Al 0.05 - 015
@ [ 3T a2 | 135 | 140 | 145
l A3 0.59 0.64 0.69
[ R T Y R ] = [ b ols = 0.27
+ B e c 013 = n.18
| D 8.80 9.00 9.20
@ |[ @ | D | 690 | 700 | 710

X 01

i ]
C

ARARRRAARRAE

GLLELGELLEE

; v 02 E | 880 | 900 | 920
% Iillfl H%H_HH H H H— El | 690 | 700 | 7.0
e b 050 BSC
0.45 | 0.60 | 0.75
ST T Lt 100REF
7 ] 0* 35" " i
{4 1] o1 | 11 | 120 | 13°

82 11* 12* 13*

DETAIL:F

Figure 4-1 48-LQFP (7x7-P0.5mm) 33 R~}
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4.3 LQFP44
TOP VIEW SIDE VIEW
IEFR B
. P
- . N TR /e
— Dimenslons
AAAAAHAAAAR
T SYMBOL MIN NOMINAL MAX
| /',\j A - - 1.60
( 9 l '\;"i":f 1 Al | 00S - 015
mim == a2 | 135 | 140 | 145
e I e a3 | 059 | 064 | 069
o | m i}
= | | S = —F1 E b |oes | - 0.36
o | =) c | o3| - 0.7
(mim i | D 11,80 | 1200 | 1220
— g | ::']E Dt | 990 | 1000 | 1010
S \
ol &9 == E | 80 | 1200 | 1220
\ | ] €1 | 990 | 1000 | 1010
HWHH%HHHH ] . 080 osc
gl ] L | o045 ] oeo | 075
L LOOREF
o o | 35 | 7
THECEEEE R
oz | n | 12r | 13
DETAILF

Figure 4-2 44-LQFP (10x10-P0.8mm) $}3% R~}
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4.4 LQFP32
TOP VIEW SIDE VIEW

IEHL RIS BRI/ mm

D Dimensions
D1 e, |V | B | Y
| N
VH H H HIH H Hljlﬂ at | oos | - 045

@ (_|_\ -
f— | Ly m— A2 | 135 | 140 | 145
o] | 1 A3 059 | 0.64 0.69
(i mim| b |03 | - 0.43
2 - ICHEAE STe— == 2 ] =

o + ] c | o3 = 0.8
E | E D | 880 | 900 | 920
— @,‘ l @ - DI | 690 | 700 | 7.0
\H H:H H ¢ 0 1% 02 E | ss0 | 900 | o0
ﬁ % | H E1 | 690 | 700 | 710

= c e 0.80 BSC
L [o045] 060 [ 075
SIDE VIEW ": = 1.(::05R.EF =
UEWES S RE -BE -
| DETAILF 1= 1= 17

A Al

Figure 4-3 32-LQFP (7x7-P0.8mm)#3& R~
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4.5 QFN32
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O D 'A — MIN NOM MAX
— R = T A 0.50 0.55 0.60
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L e T C D 3.90 4.00 4.10
B) 558 E 390 | a00 | 410
[ — D2 -1 D2 2.80 2.90 3.00
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K 020 | o025 | o030
TOP VIEW BOTTOW VIEW b 0.15 020 | 025
b1 0.14REF

SIDE VIEW

Figure 4-4 32-QFN (4x4-P0.4mm)3}3 R~
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Table 5-1 APT32F1104 & 5= 5 3T B4 5% B
&5 RIS VE4
APT32F1104C8T6/APT32F1104C6T6
APT32F1104C8T8/APT32F1104C6T8
APT32F1104S8T6/APT32F1104S6T6
1108 APT32F1104S8T8/APT32F1104S6T8

APT32F1104K8T6/APT32F1104K6T6
APT32F1104K8U6/APT32F1104K6U6
APT32F1104K8T8/APT32F1104K6T8
APT32F1104K8U8/APT32F1104K6U8
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