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1.1 APT32F1041448

APT32F1041 & 1 % W REf i 74 i 22 TP 3k 3F - §44& (T-HEAD Semiconductor) CPU W% T & I 32 7 = 14 g
RRAS R L. APT32F1041 55 HLTH [ (0 R O ok gz, fids sk i, JH e, Wi &snA.

C-Sky 32f.CPUN %, SCH 5L JE HiFfe 2 F SWD ik

37 +£96bit UIDIhfE

FARABKFE ¥ INATE, ST 2KbytesHii N 47

N 3Kbytes SRAM, A H TRk, #difrfs, ACRSAE0k

TAE#RSE: — 40 to 85°C /- 40 to 105°C

TAEfETEHE: 1.8t0 5.5V

I LRSI 48MHz

) B SCREENAS T E AT E ST (NVIC)

e (R B B R T RESE ) 25 (SYSCON),  SCHe = Fp T/EB:RUN, SLEEP, FIDEEP-SLEEPH
63 18 i R e 4 I 25 (ETCB)

ST 1 E I 2 (IWDT)

& HE T4 E i 22 (WWDT)

1x2447 N A% 11 i #%(CORET)

4x 167 F: A+ TIMER(Basic Timer)

Ix 160738 FHAZRYE I 35 /1T 525 (GPTA), SCRFLERPWMEIH, 2846 3R 5N

1x 164738 FHBAY & I #5/11 525 (GPTB), SCHFLZH HAMNPWME tH+1E8 A i, 2084 3R A
1x 16AAETIFE TN TIMER TC3, S7HFSTOPH 2 fiE

2x UART, SCRARTIAEMLEE, B ket il

IX IC, SCHFFFMUMMHUEN, BAFE AL 5w S FF400Kb/s

1x SPI, CREFENUMMUE, 32bit tx/rx FIFO

Z1X26H1126LADC, CRFNHRISMEVREF AN, SCRARELEESDIRE: B o FRIMSPS
K HE B A7 LVR S B R A ILVD

KRNI S R L.2V/2.5V (INTVREF)

% FF26NGPIO, Fifi GPIO n] FiL B 4 41 Hh It
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o ZIR26HK 1 il b A ) AR

o LED#EHIZE, SCHFO*8rilMEIKANE8* 125K MEIKE); SEGHKRZ) HL it 1644 T
o OMNRHLRIKANER, SCRrR NI AL50mA@L.5V

o CFFZFEME: SSOP28/SOP28/SSOP24/SOP20/SOP16
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1.2 FERE
1.2.1 4 H(CPU)
e 32-bit RISC CPU#%, 84 KE1641
o 16132l H A A7 A%
o 2GR AT IR KL
o JHIAB2A X2 AL IR B TR AL R A1) (45 R A SCRE3217)
e SWD (Serial Wire Debug)iffli# [
1.2.2 F#fE(Memory)
o 48Kbytes(INHARFING, LHRHSPLRY, R4 X Il K/l e &
o 2Kbytes¥I AT £ [N A7
e User Optionfit &

Y1 AL A e I

&G (AR i B
o Protectionfit B : SCHRFREE X A7 Gk A7 (R4 Th e
o LRREEEM, SCHRHUEKNEMRER(FISETHRSEE)
o  %ik3Kbytesf] N #ISRAM
o /Pii(little-endian) 774k 75 2
1.2.3 ATHREDETHEHIE(NVIC)
o ZIR32AITIE, SCHRFHINT )RR E I
o B2NFYRFRIRSCLL, A W LI R S %
o AEANITEIAE MO AT Y B AR 11 5
o BEAPIMTIEHA [E 5T ) ) bk
o CFRKEAMETHAE
o CRFEMFEAL
o &) kA B g il
o WJFAC L ng P SR A4 1 S B4 Lk (PTG B MR S A N T
1.2.4 RGHEHI2R(SYSCON)
o HMEBEIR32KHZEI24MHz (EMCLK: External Main Clock, #hifF:mted), S7 g7 ()32, 76 8KIT B 17
o W FEIR24MHz (£2% 4%, IMCLK: Internal Main Clock, P T 4t)
o WEHHHR 31.25KHz (1% iR %, ISCLK: Internal Sub Clock, 3 4h)
o BRI RIS F I O

[ [ ]
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WHESCREPLL 26540, T4 fit i i 48MHz 1) A i b
XFHE D FERLA (SLEEP/DEEP-SLEEP)

RTIFERL LT S RE AT g2 () ThREAR AL

BE et

AN i 4R 2 5 M (SR8 AR 2 ), SRR B BT 2 P R )
AR AR AR B0 8 R AL

A P TR N B B B SRR P TR 10 D TR
EALER AN B (RSTID)

1.2.5 ML E I TR ER 22 (IWDT: Independent Watchdog Timer)

o SN FINCE: SRE8F), fH/HN10ms

o HIHCE B ALHTHRE Pk

o ML TELE N FEIRIR (31.25KHZH ) T BRI 4 FE 18 A7 ek i+ 4 25
1.2.6 HOFI e 2$(WWDT: Window Watchdog Timer)

o JETPCLKIAE

SCHREE A HIT 4 vk

AR A i A A2 A R A

THECE I BT A O PR D) RE

1.2.7 B AR E R 33/ 828 (GPTA: General Purpose Timer A)

o 16fu MY THEER

PCLKIfEm 4

SCRE—HEPW M H

SCREPI BRI, SCRR > B U & IR R, SCRpiR 24 3R
S FE I J] S Hh i A A 3R

SCRFETCBH 1K)

1.2.8 JBHBRYsE AT 28/ 888 (GPTB: General Purpose Timer B)

o 16f7 BN ITHAE

PCLKLAE

SCRF-AIPWMEL AN, — B PW M)

SCREPT R IRAN ,  SCRR> B R S IR R, SCRpiR 24 3R
S RE I J] S Hh i A A 3R

SCRFETCBH 1K)
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1.2.9 ZEaltH 4% (BT: Basic Timer)

ANN16DL I TS, SR E B E IR
PCLK LAE o

EEFE R (i) STARTHISTOP
SCRER B SO CiriD

SCRFf R A BT RS, U B AL i E AT LU A STOP

HEPWME
Y HEFETCBIH4EES)

1.2.10 WE:THAT 8% (CORET: Core Timer)

124K R G IR TH RS, SCRF B BRI RE
THEUR SR AT 1B (CPUIN B Bl 22 4 IR ) 870 47
S 1 e IR M A

1.2.11 TC3: 164LAT4Y &b 5

1647 52 B 2%

B A B T e
SCRFSTOPH U it Ty g
A IS ST AR A L

1.2.12 {&ThEeEH 7P BUR 28 (UART)

2/l &
SCFFTIBH K

A AR I o B R R R A A
SRR T RERS L 1) it

SRR E IR SR A T 8

1.2.13 [ AT B LR(12C)

1M IETE

SRR EN2CEL, SR FHLEGE AL AERL.
bt 2 100Kbit/s, fHid i Al iA400Kbit/s

SHER H3 AT BT B A 0 R X 1) 4 A% H

7 553 1047 -4k

SCRPR AT E AT e
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1.2.14 B3O (SPI)

o 1/MIE

o SCREEHIAIMMUEL

o ICHFRRIURMEA

o I BRI R] G

o FIYRFEMIBIE WKL 41641

o 3RS Hr1depth x 32bitf) K kAL FIFO

1.2.15 12hr A ¥i a8 (12bit AD Converter)

o  ZiR26MENEEIESE, S5 B FFVDD. S, INTVREF
o ADCHINSZFF#MIFADCIN. GND. 1/5VDD

o WHFFRRIMSPSH Hik i

o SCFRIR ALK Temp Sensor

o AP E SRR RRI ]

o HFELLHIAEA

o IREZFHFEHM, dRm IR TS

o  HRFETCBHMELS

1.2.16 NEHBEESHEIE(NTVREF: Internal Voltage Reference)
o {ENADCHIVREFiI A\ (ADCLZ TAEFEARHRAE T)

o SCHFAHS L Hom 5 4

o ZFEHEI1.2V/2.5V

1.2.17 AR (TKEY: Touch Key Sensor)

o LT HUMTEEAS BN A AT ML I, R R AN A
o RIS I, BENLEHE, REhiTiikae

o IMEIFF26NIHEIE

o CHHFHIE, PRSI E ST

o RRANIEIEMN L ] YA I R A Y

o EZFFRf RN

o SCRPRE E Bl EAS DI AN R G

1.2.18 LEDIRZ 28 (LED)

o CHFIRKO*BILT2ATIILED AFEIRSN, SCHFRUAT RN S i@ i
o ¥ KB8COM * 12SEG LEDKiFE:IK )

[ [ ]
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o RFRRIES, BEAMAT SOE N A S R E

o SEGHMIKZHCFFI6HER AT (41—, LED+SEGI541)
o HFFONCOMM K LR INED

1.2.19 b R iEFIEH| 2R (ETCB: Event Trigger Cross Bar)
o SCRFRIECE M by AR A LIk Al

o IRKSCREGAM il RIEIE

o FEANIEIE ST FF64Sourceli N ik

o FFMEIESTHF644 Targetfi k£

o MBI SRR

o BIHUCRERIFEAL

1.2.20 EAIIO (GPIO)

o 28 H: 261GPIO

o 20%: 181GPIO

o 16 : 141GPIO

o HEMEAMINAIFRM I ATACE, BRI E

o gyt AR TC B IR B AE SRR AR

o SCHFHPRAS

o 2NN O SCRFTTLH P4 ABufferfit & (TTLL/TTL2)
o THEMHSCRRNE T WITIRE

1.2.21 B/ METhFERZER

o SLEEP: XKML RGN AMCPUIR $h

o DEEP-SLEEP: XMIFTH RGH#HFICPUR §H

o N[l & )DEEP-SLEEPMERIE: AN R BT . IWDTHIWT. LVD A el 2 fi 5 42 4 o 187

1.2.22 EHEHI(POR: Power On Reset)
1.2.23 {&HEMAM (LVD: Low Voltage Detector)

o HMEMHIEEN IR, A8 HILE (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
o HIPECEACH P, AIIE7T MM EAE (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9)

1.2.24 THEREVEH

e 18Vto55V

1.2.25 TAESREWEHE

o HMHEMIR: 32KHz ~ 24 MHz

APTCHIP MICROELECTRONICS 1-7
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o  WiRY%: IMOSC:24MHz

e PLL : 48MHz

o NEPHIYR: 31.25KHz

1.2.26 TARREHE

e —40t085°C /- 40 to 105°C

1.2.27 #3

e SOP28

e SSOP28

e SSOP24

e SOP20

e SOP16

APTCHIP MICROELECTRONICS 1-8 l%”’l
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1.3 HEHHE R

-

32bit CPU

RN

Internal
Flash
Controller

K AHB Lite Bus Interface /
N J

AHB BUS

AHB2APB Bridge ( GPIO )

2C /“SYSCON D
LVD IWDT
WWDT
EMCLK CTL
T (32K~24MH?Z)
SPI
A\ 4
8
@ ETCB )
m
GPTA @
<
GPTB TOUCH
TC3 ADC
BTO/1/2/3 LED )—»

“

Figure 1-1 APT32F104 11 4E &
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EHEE

N

1B

ABERIARAPTI2F1041 7= & I Th s B .

@
0S

RIS 1
e
o EMUNEM
o EJHHNIR

o PadH g
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APT32FLO4 13 & Ffft

EWE

2.2 B & X H

-

SWCLK/SWDIO:  ERIARIR K

SWCLK/SWDIO: &1, #idSWD Remapii 1

PBO0.3(HS) | 1 28| PB0.2(HS)
PBO0.4(HS) | 2 27| PBO.1(HS)
PBO.5(HS) | 3 26| PB0.0(HS)
PBO0.6(HS) | 4 25| PB0.9
PBO.7(HS) | 5 24| PAO.1 SWCLK
PBO0.8(HS) | 6 23| PA0.0 SWDIO
APT32F1041
VSS | 7 28S0OP 2/ 22| PAO0.15
28SSOP_2
VDD | 8 21| PA0.14
SWDIO PA0.2 [ 9 F spar RSTB 20| PAO0.13
SWCLK PA0.3 | 10 F scik 19| PAO0.12
PA0.4 | 11 18| PA0.11
PAO.5 | 12 17| PAO0.10
PA0.6 | 13 16| PA0.9 oscouT
PA0.7 | 14 15| PA0.8 OSCIN
. \J
Figure 2-1 & i & (& (SOP28_2/SSOP28_2)
PBO.3(HS) | 1 24 | PB0.2(HS)
PBO0.4(HS) | 2 23 | PBO.1(HS)
PBO.5(HS) | 3 22 | PB0.O(HS)
PBO0.6(HS) | 4 21 | PB0.9
PBO.7(HS) | 5 20 | PAO.1 SWCLK
PBO0.8(HS) | 6 19 | PAC.O SWDIO
APT32F1041
VSS | 7 RSTB 18 | PA0.13
24SSOP
VDD | 8 17 | PA0.10
SWDIO PA0.2 | 9 F_SDAT 16 | PA0.9 OSCouT
SWCLK PA0.3 | 10 F_SCLK 15 | PAO.8 OSCIN
PA0.4 | 11 14 | PAO.7
PAO.5 | 12 13 | PA0.6

Figure 2-2 & il & B (SSOP24)

APT MICROELECTRONICS
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APT32F104 15 3EFMt

EWE

SWDIO

SWCLK

PB0.3(HS) | 1
PBO.4(HS) | 2
PBO.5(HS) | 3
PB0.6(HS) | 4
PBO.7(HS) APT32F1041
PB0.8(HS) | 6 20509
VSS | 7
VDD | 8
PA0.2 | 9 F_SDAT
PAO.3 | 10 F_scik

20

19

18

17

15

14

13

12

11

PB0.2(HS)

PBO.1(HS)

PAO.1

PA0.0

PA0.9

PA0.8

PA0.7

PAO0.6

PAO0.5

PA0.4

SWCLK
SWDIO
OscouT
OSCIN

Figure 2-3 & i & X B (SOP20)

PAO6 | 1

PAO.7 | 2

SWDIO PACO | 3
SWCLK PAO.L | 4
PBO.2(HS) | 5

PBO.3(HS) | 6

PBO.4(HS) | 7

PBO.5(HS) | 8

F_SCLK 15

F_SDAT 14

APT32F1041

16SOP

16

13
12
11
10

9

PAO.5
PA0.3  SWCLK
PA0.2  SWDIO
VDD

vss

PB0.8(HS)
PB0.7(HS)
PB0.6(HS)

Figure 2-4 & & X B (SOP16)
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EWE

2.3 BEHThRES T

Table 2-1 ik 7 BT HE AT P40 70 -

. ~ ab. . e ok, . . . B . R AN N . N . . P
e UP: LFiffifE; DN: FHifffg; 10: XUA; 1 fiN; O: i, P: HiFE, G M, z &M
b
Table 2-1 #HIhREH AL
Pin Number ®
[ =]
= g fa) ]
. 3 o N
Pin Name 3 = | =
13 — 2 @
[a)] [ o 7]
[ 0}
o
o~
m\
a
AR E:
o3 515 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 | ADC EXI
N R R R
e
N
'R
o]
1)
23 (19 [17 | 3 PA0.0 GPTB_CHAY | SPI_NSS SWDIO EBIO UARTO_TX | 12c_spa - TCHO AINO EXIO 10 Tl up | o
24 |20 |18 | 2 PAO.1 GPTB_CHAX | SPINSS SWCLK | UARTO_TX | UARTO_RX | 12c_scL - TCHL AIN1 EXI1 10 TTL|up | 1
25 |2a | - | - PB0.9 GPTB_CHAY | sSPINSS EBIL UARTO_RX | 12c_spa | uarT1 TX - TCH2 AIN2 EXI9 10 -]z
26 |22 | - | - PB0.0(HS) GPTA_CHA | BTO_OUT SPI_SCK 12C_SCL | LEDS/COMB | UART1_RX | 12C_SDA | TCH3 AIN3 EXIO 10 -]z
27 |23 |19 | - PBO.1(HS) GPTB_CHB BT1_OUT SPI_MOSI 12C_SDA | LED7/COM7 | UARTO_TX - TCHa AIN4 EXI1 10 -l -]z
28 |24 | 20| 5 PBO.2(HS) | GPTB_cHAX | BT2_oOUT SPI_MSO | GPTA_CHA | LED6/COMB | UARTO_RX | AVREF- | TCHs AIN5 EXI2 10 -]z
1|1 ])1]s PBO.3(HS) | GPTB_CHAY | BT3_OUT SPI_NSS - LEDS/COMS | 12c_scL | AVREF+ | TcHe AING EXI3 10 -]z
22 |2]|7 PB0.4(HS) | GPTB_cHAX | uARTO_TX | SPINSs 12c_scL | LEDaicows G0.0 SEGO | TCH7 AIN7 EXI4 10 -]z
3|3 |[3]s PBO.5(HS) | GPTB_CHAY | UARTO_RX | SPINSS 12C_SDA | LED3/COM3 G0.1 SEG1L | TCH8 AINS EXI5 10 -]z
4 |a|a PBO.6(H TC3_BUZZ PTB_CHAX PI_N ART1_TX 2 EG2 | TCH AIN EXI I -]z
9 0.6(HS) C3_BU GPTB_C SPI_NSS | UART1_ LEDICOMR Go SEG CH9 9 6 o
5 |5 |5 |10] pPBo7HS) cLo GPTB_CHAY EBI2 UART1_RX | LED1/COML G0.3 SEG3 | TCH10 AINIO | EXI7 10 -]z
6 |6 |6 |11] PBosHS) GPTA_CHA SPI_SCK 12C_scL EBI3 LEDO/COMO G0.4 SEG4 | TcH11 AINL11 | EXi8 10 -]z
717|712 VSS - - - - - - - - - vss GND -l - ]e
s |8 |8 |13 VDD - - - - - - - - - VDD PWR -l - ]e
9 |9 |9 |14 PA0.2 GPTB_CHB | SPI_MOSI 12C_SDA SWDIO UART1_TX | 12c_scL SEG5 | TCH12 AIN12 | EXI2 SWD -]z
10 |10 [ 10 | 15 PAO.3 GPTB_CHAX | spPI_mso 12C_scL SWCLK UART1 RX | UART1_TX | seee | TcHis AINI13 | EXI3 SWD -]z
11 |1 || - PAO.4 GPTB_CHAY | sPINSS INTVREF LVDIN i2c_scL | UART1I_RX | sEG7 | TcHi4 AINL4 | EXI4 10 -]z
12 |12 |12 | 16 PAO.5 GPTB_CHAX | SPINSS UARTO_TX | UARTO_RX | 12C_SDA G0.5 SEG8 | TCH15 AINIS | EXI5 10 -]z
13 [13 [13 ] 1 PA0.6 GPTB_CHAY | SPI_NSS UARTO_RX | uarTO_TX | 12c_scL G0.6 SEG | TcHie AIN16 | EXI6 10 B 4
14 |14 |14 | 2 PAO.7 TC3_BUZZ SPI_NSS EBIL UARTO_RX | 12c_spa G0.7 SEG10 | TCH17 | INTV | AIN17 | EXI7 10 -]z
15 |15 |15 | - PAO.8 cLo EBIO GPTA_CHA - OSCIN GL.O SEGI11 | TCH18 AINI8 | EXi8 10 -]z
16 |16 | 16 | - PA0.9 GPTA_CHA | BTO_OUT SPI_SCK 12C_scCL oscout GL1 SEG12 | TCH19 AIN19 | EXI9 10 -]z
17 |17 | - | - PA0.10 GPTB_CHB BT1_OUT SPI_MOSI 12C_SDA - GL2 SEG13 | TCH20 AIN20 | EXI10 10 -]z
18 - PA0.11 GPTB_CHAX | BT2_oUT SPI_MISO - - G1.3 SEG14 | TCH21 AIN21 | EXI11 10 -]z
19 - PA0.12 GPTB_CHAY | BT3_oUT SPI_NSS - BTO_OUT GL4 SEG15 | TCH22 AINZ2 | EXI12 10 -]z
20 [18 | - | - | PA0.A3RSTB) | GPTA_CHA NRST SPI_SCK 12c_scL BT1_OUT GL5 - TCH23 AIN23 | EXI13 10 B 4
21 - PA0.14 GPTB_CHB - SPI_MOSI 12C_SDA BT2_OUT GL6 - TCH24 AIN24 | EXi14 10 -]z
22 - PA0.15 GPTB_CHAX - SPI_MISO - BT3_OUT GL7 - TCH25 AIN25 | EXI15 10 -]z

APT MICROELECTRONICS 2-4




APT32FL0413( 3Tt EHE

EE:
1) AMEEALIREMPACASE IS A, 7T LMEHUser Option T Ae ik £ 1C &
2) F_SCLK,F_SDATN#MEINGRR TREEOES
3) IOE N B E IO RE, #RT LAE A EXIThRE R it & ik
4)  RILHEMAFERES G B0, A PA02H PA0.3, BT LME AR H HLHHAT BT . SWDA I &6 4
5) S H LK, REEEHESSSE RGOSR, WRFEMAREN SRR, o CUED v E R S
SYSCON_DBGCR[DBG_UNLOCK] A 0x5a. WM 2 e &l S0 Dhee n Ak /AT a8, WK F00 7 & Bk
Wi, BikiESE SYSCON &7
6) DR MR, SWD B b e 5 (1) — Bt 8] 42 5mi A 2000, A A 2EUEE s . i r PRl 18] (1) K A0 X
WTH A SWDCLK( PA0.1/PA0.3 ) FHIR I N L . Wi, e P44k 200us i, WHAME, &HPoies:
100+ms 7247, RN FHESLRIX—HE,
7) TTL Mode & R SCHFTTLLRITTL2 B F B, i B 7 V3% GPIO&E 3
8) KRB (HS)H S HION KHIEE) D (High Sink Current 10), 3Z4#150mARIERT, K5 ESH%GPIOR 1)
9) AT RIEABAEER MR, VDD S T B HIES0MVZ Y .
10) AF7 GLxHMGO.XNIOHE E L IhAE, FiHilSYSCON_IOMAPO[CFGVALXHISYSCON_IOMAPL[CFGVALXI¥IOE XN T #
AR —AAFThRE . HAnOyE TS, WPA0.LX M CFGVALL.
Table 2-2 GOFI G IOMAP
CFGVALX GOX B X 10 EEX [CLx BB X 10 EEX
0 DISABLE DISABLE
1 GPTB_CHB GPTA_CHA
2 12C_SCL 12C_SCL
3 2C_SDA 2C_SDA
4 SPI_NSS UARTO_TX
5 SPI_SCK UARTO_RX
6 SPI_MISO UART1_TX
7 SPI_MOSI UARTI_RX
11) ST Thae, WRZAE A E R — AN ThEE, T4 X a5 RN E S .

XFTHNTIRE, AR AN IR AC B AR — N ThRE, T ARG 5 /N A S e L 26 AL

[ ]
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APT32FL0413( 3Tt EHE

2.4 BHThRE VLA
ABHEHR T LR RIS fe
o IR

o RYGIELEH

o MBMIIIRLE

o REEOEHK

o LSRR T ARG

HR:

1) D: #7 A B

2) I/O: XI; 1= HiN; O: Hridd
3) P: HJE; G: Hb

4)Z: i
2.4.1 MBS
Table 2-3 ERLIEE B HA
B =3 B 110 & A D/A
VDD - | AR CA T RAIE AR MRS, VDDA B 7
YR 50mVZ )
VSS - | A
242 RETHREE R
Table 2-4 REThEEE WU 8H
B (=3 B 1/0 5 B U5 B DIA
RSTB I | W E AN, MPA0.ASLERRESETBR, WA L4 HBH. D
2% OSCIN I | AR IR A
OScouT O | 4 =& SIRHI A
cLo O | B sl D

[ "
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APT32FL04 15 #EF At EHEcE
2.43 HEBERDBEE M
Table 2-5 i@ 5 Th 56 & I 15 B3
ThREAE B ThREE M 1’0 =4V D/A
PAO.x /O | EHI0 A D
GPIO PBO.x /O | i@fHI0 B D
GPTB_CHAX O | mIBAMXH D
GPTB_CHAY O | MBIEAMYHiH D
GPTB
GPTB_CHB O | EEBMHiH D
EBIx I | Bl eES D
GPTA GPTA_CHA O | HEAR D
TC3 TC3_BUZZ O | TCIEN 25 455 4 th vy D
BT BTx_OUT O | BT 4 D
l2C_SCL B | 12CHATH Bh D
2c I2C_SDA B | 12CH 1T %4 D
UARTX_TX O | UARTH T HdRE# I D
UART UARTX_RX || UARTH T3 K i% D
SPI_NSS B | SPIFIEES D
<pi SPI_MOSI B | SPIFIZH #1155 D
SPI_MISO B | SPI ¥R D
SPI_SCK B | SPIEdEHIN D
SIo SIo B | SIOHATH ¥4 A th D
TOUCH TCHXx | | TOUCHIA A
AINX || ADCHEFA A 8 A
ADC AVREF+/- | | ADCHMHIZ RN A
LEDx/COMy O | LEDII/COMI %! D
HEP SEGx O | LED SEG#th D
244 RREOEH
Table 2-6 WD E W ¥ H
BEER EHAR 110 & BB D/IA
SWCLK || ST R, PR D
SWP SWDIO VO | HRATEHRM AN A, W LS D
APT MICROELECTRONICS 2-7 l'i”,.




APT32FL0413( 3Tt EHE
2.45 N RF LT AER
Table 2-7 NAEFEF LT EE R
R (=9 1By 1/0 & FH B D/A
F_SCLK || R AT A b o o e B FE 250 T e S 3R SR AR IO D
FLASH F_SDAT VO | ERATHE (5 Az v BE HE 250K 1T g S 80k SR MO D
VDD P | M (IA/EVDDAIVSSZ 42 N0. 1uF [ 548 7% A
VSS G | A
APT MICROELECTRONICS 2-8 li”'
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SRR

3.1 S¥Hn R A
@: BFIRARITE
@: B

®: BiHRIE

3.2 kRS H

SR TR WIRSHC %0 T TAEWRERIE MUK AR 8 R E UL 5T UE A2 A TG BBl 9 A4 REmf ORI
WLAE, ERIRSEC %M T TR T St

Table 3-1 #&ESHK

2% Gied v i & WA

TAEH Vb - -0.3t06.5 \Y
HINHE ViN - —0.3to Voo +0.3 \Y
5t HL R Vo T A5 i -0.3to Voo + 0.3 Y
— ‘$4%ﬁD%A 40 mA

P —— $4%%%D@A 150 mA
Isink2 L ERIOWEN 200 mA

I source FEANOHLH 30 mA

ARG IR Ta - —40 to 105 °C
A7 IR S Tste - —65 to 150 °C

APTCHIP MICROELECTRONICS

3-1

WPT
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3.3 WEITEEY

AE T BRI TAR A T A BT TAR . AEPT A iU S8 EAEHERE 56 1 T 4 BEAS 2

HEFESEAF LA AR A TAR W RE S PR AT S 1, H B RAR AR

Table 3-2 HEEIIEXM

o anfHE-E

SH 75 > s A BAL
TAEHEE Vb - 1.8t05.5 \Y;
TAERERIRE Ta - —40to 105 °C
' [ ]
APTCHIP MICROELECTRONICS 3-2 [ ] l’J1



APT32F10418HEF AR
3.4 /0% O %1
Table 3-3 /O ¥ O4%H:
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
2 e A BME | BEE | BRE | B
i O, JETTLAS
Viro” Pt | Bt 0.8 Vbp - Vbbp Vv
Vob = 1.8V to 5.5V
. + | TTL1#E=C (PAO.O, PAO.1
YN Virs” o ) 16 - VDD v
Vobp > 3.0V
| TTL2KE=R (PAO.0, PAO.1
Vi o ) 12 - VDD v
Vop > 2.0V
- O, JETTLAS
Vi~ Pt L et — — 0.2 Vop \V
Vop = 1.8V to 5.5V
, | TTL1EESX (PAO0.0, PAO.1
i NKH Vi ( ) - — 0.6 \V
Vop > 3.0V
| TTL28E= (PA0.0, PAO.1
Vi B ) - — 0.4 \V
Vobp > 2.0V
oy L v LR Von” | lon=-30mA, Vop =5V Vob — 1.0 - - v
Vo, ® loL1 = 40mA, Vop = 5V 1 v
o i) - -
i L A L P Ve, | o2 = 120mA, Voo =5V . y
°2 | (PB0.0~PBO.8%k T i IR E )
. loLz2 = 150mA , Vop = 5V
Voro” . - - 1.5 v
°2 | (PB0.0~PBO.8%k T i IR E )
VDD =5V, ¥.4T, VOH =3V
TR IR B L loco” | (PB0.0~PB0.8, PA0.2~PA0.12{8 - 40 - mA
WP, fRY)
= IR LR lum” i s, Vi = Vob - — 1 UuA
RPN =N lo® FrfuH, Vin=0 - - -1 uA
by LR Reu” | Vop =5V, Vin = 0V 25 50 75 kQ
e Reo” | Vop =5V, Vin =5V 25 50 75 kQ
' [ ]
APTCHIP MICROELECTRONICS 3-3 [ ] l”’
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3.5 1/O¥s O AZ s 4
Table 3-4  1/0 ¥ QA FidedE
(Ta =—40to 105°C, Vop = 1.8V to 5.5V)
S5 s %A BAME | BEE | Bkl | B
LTPN SPGB IOFIN® B i 11 10 MHz
i H B R AR IOFout” A i 11 10 MHZ
' [ ]
APTCHIP MICROELECTRONICS 3-4 [ ] l’J1



APT32F10418HEF SR
3.6 I AR AR
Table 3-5 WAE RN
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
28 7e A BME | BEME | BAE | B
T /MG ok 5 TNrsT? - 100 300 500 nS
NRESET R H L Vhyst® ISivaN 3 1 v
NOTE: #iNEANAS T HIER 2% %5 %~ 100ns £ 500 ns.
MR NEAAE S 5 FEKT 100ns BN B ES (READ
RN ENAE T % T 500ns BAGANE RS S (BAD .

: TnrsT :

¢ »

| |

| |

NRESET E: :f
0.3 VDD
| |
| |
Figure 3-1 nRESET AW F
' [ ]
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APT32F 104153 F Mt AR
3.7 LB
Table 3-6  _EEEHrRM
(Ta=-40to 105°C, Vpp = 1.8V to 5.5V)
23 g % BAME | EE | B | B
b H R R AR R SRvpp® 0.1 - VImS
V
A
Status | POR Reset \jniﬁﬁii?o y Working POR Reset >< Iniﬁgﬁ;g;]o 0 Working
VDD 4\ ,
Min VDD
t
Figure 3-2 EHfHEREE
' [ }
APTCHIP MICROELECTRONICS 3-6 | "J1
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3.8 SR A T\ 5

Table 3-7 A& B A\ et
(Ta=-40to 105°C, Vpp = 1.8V to 5.5V)

S ”e A BME | BEME | BAE | B
FH IR A N v ik tinth® Vop = 5.0V 15 30 45 nsS
e W A\ Ak B tinTL? Vop = 5.0V 15 30 45 nsS

NOTE: #M#H s 5 FI3ER 2% %6 5~ 15ns £ 45 ns.
TR A T 4R B 5 FEAG T 15ns Bl A RS 5
W RSN S S 5 B T 45ns AN B ES .

tINTL tINTH

External 0.8 Vpp ——

Interrupt N\ 0.2 Voo

Figure 3-3  AMEEHEHIAGNFF

] »
APTCHIP MICROELECTRONICS 3-7 1 "J1
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3.9 RG A FRIE

RGOS = FIR Y 5 -
® SR EIRG %
o NIEHRG %
o AR

3.9.1 S EIRG 4%

Table 3-8 ST RGAEFE
(Ta =-40to 105°C, Voo = 1.8V to 5.5V)

B/ BKR

3 5 < i A=
214 s %A & s RIfE &
PR B R Femosc® - 0.4 - 24 MHz
P30 2 ot e B Rrp® XIN #1] 2 4 10 MQ
Fé 5 I [1A] TsTa® - - 20 - ms
C1l I
TD* Xin
AN ERIR CE @A) - O 0.4 - 24 MHz
i[% Xout
Cc2
C1 o
TD* Xin
AN R IR (RS ) - (- 32.768 KHz
@E% Xout
Cc2
S s —eT— X
ANER IS B - 0.4 - 24 MHz

CH Xour

[] []
APTCHIP MICROELECTRONICS 3-8 1 "J1
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3.9.2 W ERG A

Table 3-9 W EIRG AN
(Ta =-40to 105°C, Vpp = 1.8V to 5.5V)

2 e 1 BME | REME | BKME | B

IRZ d I Fimosc” A - 24 - MHz
5 25 L Ton® - 40 - 60 %
Taccr® Ta =25°C -1 - +1 %
WHE JE R T Tacc2” Ta =—40 to 85°C -2 - +2 %
Taccs” Ta =—40 to 105°C - - TBD %

a1 Tsta® FRL YR HL T B A AR (B S - -~ 10 Clk

3.9.3 W EREIRG a4t

Table 3-10 A EFEIRET ARt
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)

¥ e %A BME | BUE | BoKE | BAE

G A A2 Fisosc” - - 31.25 - KHz
55 Top? - 40 - 60 %
Taccr® Ta =25°C -1 - +1 %
K Tacca” Ta =—-40to 85°C -8 - +8 %
Taces” Ta =—40to 105°C - - TBD %

Fase A Tsta® | IR R SIRAR TR G - - 10 Clk

[] []
APTCHIP MICROELECTRONICS 3-9 1 "J1
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3.10 T/EHR

(Ta =-40to 105°C, Vop = 1.8V t0 5.5V)

Table 3-11  TAEHK

2%

i)

L

A

RE4

B/

mF e

BX

S

TAfEH

Vi

®
Ipb1

1EW AR

Vopb =5.0V, Ta=25°C
SYSCLK = 48MHz

Vopb =5.0V, Ta=25°C
SYSCLK = 24MHz

RUN

mA

Ipp2

CPU HF&h3ei

Vob=5.0V, Ta=25°C
SYSCLK = 48MHz

Vpob=5.0V, Ta=25°C
SYSCLK = 24MHz

SLEEP

1.4

0.9

mA

Ippa1

®
Ipp32

BT i b SRR G
G|

Vopb =5.0V, Ta=25°C

Vob = 1.8V to 5.5V,
Ta=-40to 85°C

Vob = 1.8V to 5.5V,
Ta=-40to 105°C

VDD =3V, Ta=25°C

Touch $J 7 12 4~ Channel

DEEP
SLEEP

10

100

TBD

15

uA

NOTE: LAEHFAES 11O i H i Ehr. T .

APTCHIP MICROELECTRONICS
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APT32F104 135 F it AR
3.11 R ER AL e 44
Table 3-12  fRES Ay fed:
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
SH s %4 B/ME | REME | BKME | B4
- 1.8 1.9 2.0
- 2.1 2.2 2.3
- 2.4 2.5 2.6
I A HLE Vihrt © - 2.7 2.8 2.9
(Voo T FEHY) - 2.95 3.1 3.25
- 3.25 3.4 3.55
- 3.55 3.7 3.85
- 3.85 4.0 4.15 Y,
- 2.0 2.1 2.2
- 2.3 2.4 2.5
o —— ) - 2.6 2.7 2.8
Voo FEEI) Vthdf - 2.85 3.0 3.15
- 3.15 3.3 3.45
- 3.45 3.6 3.75
- 3.75 3.9 4.05
IR LR AVivp © - - 200 - mvV
TAEH lcc® - - 9 - UuA
KW HLIR lpp® - - 0.1 - UuA
APTCHIP MICROELECTRONICS 3-11 l'i”1'



APT32F104 135 F it AR
3.12 1205/ 8 e dg de e
Table 3-13 12/ 4 s HeasRe it
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)
¥ Ziiac] M BME | REM | BKME | B
i3 - - - 12 - Bit
TAEHE® Vapc® - 1.8® 5 5.5 Y%
RS H L Vrer® Vrer <Vapc 2 5 55
By N\ HL S S R Van® - 0 - VReF Y%
Li ST e Fs® - - - 1 MHz
ooy Rt DNL® - - +2.0
Bt INL® Fs = 0.5MHz - - 40 |
TOPOEE® Vapc = 5V - - +10.0
ity i S
BOTOFF - - +10.0
TAEH lop® - - 1 - mA
SR LR lpp® - - 1 - A
ADCIH i ffii Faoc® - 24 MHz
ADCH 5 1] Teon® Tsample = 8 24 Tapc
Faoc = 1MHz
A4\ FLHT@ Ran® Vapc = 5V 50 K
Tsample = 8
NOTE:

(1) MRETAER, ADC#EEZFIRE]. 1.8V TIEN, ADC I #h#iiZ R /N T 500KHZ.

(2) ADC (1% NFHPTFI ADC 111 TAE B i 2 DL SCRAE A HAECA 9¢ . A0080 21: BCR A J AR A A0 mT LA s N PR BRI 65
R 40 R Fapc = 0.5MHz 5 Tsample = 16, R=100K. Capc NN RALRFFHZ, Z 270 i (8] 75 259 2 TC=10 x
(Rapc+RaiN) X Capce HH Rapoc WREEFFICHIH, KA 1K; Canc ANFCRFEARFFEZ, & K{E 5pF.

RAIN

N

AINX

Epara

nnnnnnn

ILeakage=1U.

1
Free

12bit
ADC
CORE

ADC

v

Figure 3-4 ADCRRE&EERE

APTCHIP MICROELECTRONICS
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3.13 WEBINTVREFS 3% i R 484

Table 3-14 A EBINTVREFS 3% i R JE R
(Ta =—40 to 105°C, Vpp = 1.8V to 5.5V)
28 #5 %A B/ME HAIE BAE E:<K 72
VINTVREF1® - - 1.2 - \/
INTVREFZ % Hi [&
VINTVREF2~ - - 2.5 -
® Vob = 5.0V
Vacc1 -1 - +1 %
Ta=25°C
Vbbb = 5.0V
INTVREF# & Vace2 -2 - +2 %
Ta =-40 to 85°C
. Vob = 5.0V
Vacea™ - - TBD %
Ta =-40to 105°C
' [ ]
1?1

APTCHIP MICROELECTRONICS
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APT32F10418HEF SR
3.14 sttt
Table 3-15 RAMMEZ KM
(Ta =40 to 105°C, Vop = 1.8V to 5.5V)
SH ia=s x4 B/ME HRIE BAME | BAL
BHE R B (D) Vooor® TR P FR AR =X, 0.8 - Vb \Y

NOTE: 1) fRiE RAM 3 A E R MRS (RIEIRIET ) B 2 IR ar A7 2 PR I e R F . AR MEHR A 5K

) o BBOHRIE, AER .

Table 3-18 FLASH N 77 R
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
S 5 %4 R/ME HEE BAME | B
T Fwsize - - 4 - Byte
Fpsize - - 128 - Byte
T RN Fosize - - 128 - Byte
gmfERFA (1Word) Fiprog” - 20 - - us
T R ] Fipera® - 2 - - ms
O BRI (] Fimera® - 10 - - ms
PFLASH# S 5k F ptowe” ¥ —page 100,000 - - Times
PFLASHE &R RE® | Fowe® - - 2,000,000 | Times
DFLASHE 5 Ik Fdnwe” #i—page 100,000 - - Times
DFLASHE B ERE® | Foowe® - - 2,000,000 | Times
s R FF I (7] Far® - 10 - - Years
Th¥Fe (YmFEEi4E R Fida® - - - 5 mA
NOTE:
(1) —/pagefEs —IRH—IX
(2) 105°CH:ETBD
APTCHIP MICROELECTRONICS 3-14 l'l”1'
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3.15 # P (ESD) 4%t
Table 3-169  #rE 3P4t
2 5 YRl BME | BEE | BAME | B
HBM® 4000 - - \Y
5 HL B A i R VEsp MM® 200 - - \Y

CDM® 500 - - V

APTCHIP MICROELECTRONICS 3-15 l%”’
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BHERT

4.1 APT32F10413 FrEt3R A
SOP28

SSOP28

SSOP24

SOP20

SOP16

[] »
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APT32F10415(3EF/ B3 R ~F
4.2 SOP28
- g ——
vislialaiuinininininiaialninivin LA N\
| L, LA L]
Df
]
AEHHHEABEHAHAAHAHA | S —
—
Q\\\\\\\\\\\\ \
\% N
& § §
/§ 1 J
o \\\\}\\\\\\\\\ NS
H H H H H H H H H H H H_H If__u_—_r WITH PLATING BASE METAL
‘ e SECTION B-B
ol e B—B
- . ‘
Symbol . Millimeter
Min Nom Max
A S == 2.64
Al 0. 10 0.15 0.20
A2 2.24 2.34 2.4
b 0.39 = 0. 47
bl 0. 38 0. 41 0.43
c 0.25 k== 0. 30
cl 0.24 0.25 0. 26
D 17. 90 18. 00 18. 10
Df 18. 00 = 18. 50
E 10. 10 10. 30 10. 50
El 7.40 7.50 7.60
e 1. 27BSC
L 0.71 0. 86 9815 ) |
L1 1. 30 1. 40 1. 50
] 0° - 8°
f 0.05 i 0.20
Figure 4-1 SOP28#} 3% R~}
APTCHIP MICROELECTRONICS 4-2 l'l’,1'
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4.3 SSOP28

TOP VIEW SIDE VIEW
IE4LE (LN

\ -
[

RRAARRAARRAT

EE1
)
At
HjH%HHHHHHHHH:: *htﬁt
SIDE VIEW
B
*M
AR AR T
- ] A:a Y
HUH R~/ mm

Dimensions
FIEO| mME | REUE | Bk
SYMBOL | MIN | NOMINAL |  MAX

A = = 175
Al 0.05 - 023
A2 1.35 1.45 1.55
A3 0.60 0.65 0.70
b 023 = 031
E 0.19 = 023
D 9.80 9.90 10.00
E 3.80 3.90 4.00
El 5.80 6,00 6.20

e 0635 BSC

h 0.30 - 0.50
L 0.50 - 0.80
9 0° - 8°

Figure 4-2 SSOP28 (0.635mm) #f 3 R~f

P17
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4.4 SSOP24
D0.840.1
A [] J
THAAARAAAANN -
A i 7 :
| _._{ T
| N L fes
5‘ m -t - - - - - - - ] H —
I
y
,, 1 HH g
T Al A2
¥
[&]
' SI
NS g (am) 25 (m) NG £/ (o) 25 (m)
FriE triE
A 8. 60 8.70 c3 0. 203TYP
Al 0. 254TYP H 0.10 0.25
A2 0. 635TYP 6 8% TYP4
A3 0. 705TYP 01 7° TYP4
B 3.85 3.95 62 47 ~ 12°
Bl 5. 80 6. 20 63 0° ~ 8°
B2 0.40 0.70 R 0. 20TYP
C 1.40 1. 50 Rl 0. 20TYP
Cl 0. 40 0.70
Cc2 0.55 0.65
Figure 4-3 SSOP24 (0.635mm) 33 R ~f
NOTE: “A” ANEIEMHAED ., FEREOEN . SEKREFIAEIE0.15mm.
“B” RFAEFERE G RSB AR el st . SHARESIABIT0.25mm.
' [ ]
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45 SOP20
- I [ ) 8
vininininininilnin) Iy A, N
L _Q - - .-I E' o) ° 1...]IL....
AAAAARARAAA I L
P
| 7 |
; | %\\\\\\\\\\\Q_ “
I §:///% §j |
=0 N N © w
N N
\
' ZAN
&\\\\1\\\\\\\\\\ !
O |
! WITH PLATING BASE METAL
AEEHHHEGEdH B
= Py Mhees ! SECTION B-B
bl Le] BB
Symbol Millimeter
Min Nom Max
A — — 2. 64
Al 0.10 0. 15 0.20
A2 2.24 2. 34 2. 44
b 0.39 = 0. 47
bl 0. 38 0. 41 0.43
c 0.25 e 0. 30
cl 0.24 0.25 0.26
D 12. 65 12. 75 12. 85
Df 12.75 - 13.25
E 10. 10 10. 30 10. 50
El 7. 40 7. 50 7. 60
e 1. 27BSC
0.71 0. 86 1. 01
L1 1. 30 1. 40 1. 50
0 0° -— 3
f 0. 05 -— 0. 20
Figure 4-4 SOP20#f 3% R~
APTCHIP MICROELECTRONICS 4-5 l"”1.
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4.6 SOP16
[ \ Nl [} / 5
U Vo U T O ]
' = : = L
Df
HHHHHAEHH] PR S
- — bl N
i [ |
AN
o33 §/ \ = o
= N \] ©
} i
O NSRRI
: L4
H H H H H a EJ.i__f WITH PL&TINGJ \—B.‘\SE METAL
s s ! SECTION B-B
Svailsil Millimeter
Min Nom Max
A i e 1.3
Al 0.10 0.15 0.20
A2 1.36 1.45 1.55
b 0.39 e 0. 47
bl 0.38 0. 41 0. 43
c 0. 20 —_=p 0.25
cl 0.19 0.20 0.21
D 9. 80 9.90 10. 00
Df 9. 90 = 10. 40
E 5.80 6. 00 6. 20
El 3.80 3.90 4. 00
1. 2TBS0
L 0.51 0. 66 0. 81
L1 0.95 1.05 1.15
0 0° == 8°
£ 0. 05 — 0.20

Figure 4-5 SOP163} 3% R <}

[] []
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WafE B

TEER

5.1 7= M B RTE

APT 32 F 1 0

41 G 7 M 8

i G
6 — -40°C to 85°C

8 — -40C to 105C

v
BT, M — SOP
S — SSOP

v
ROMKA/M: 4 — 16KB
7 — 48KB

EHHE: E Jlein

F — 20pin
H — 24pin
G — 28pin
v
MCU %4144

v
S/F: flash

Figure 5-1 7=y &G
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APT32F10418HEF Mt T{EE

5.2 R mIT RS
Table 5-1 APT32F10417= 54T I &5 5 BH
R piRE e S
APT32F1041G7M6/ APT32F1041G7M8
APT32F1041G7S6/ APT32F1041G7S8
APT32F1041 APT32F1041H7S6/ APT32F1041H7S8

APT32F1041F7M6/ APT32F1041F7M8
APT32F1041E7M6/ APT32F1041E7M8
APT32F1041F4M6/ APT32F1041F4M8
APT32F1041E4M6/ APT32F1041E4M8

] »
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