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i

1.1 A%
RAGEAPT3I2F1701 7~ dh F M, ELIE5E R R AF 48 H U BRI FE AN 1 FR AR5 2 o
1.2 APT32F17014148

APT32F1701 /& H1 52 M5 i3 TP 3L &F (T-Head Microsystems) CPU 1% e802 JT & ) 32 o7 i P A il A B
Ffl. APT32F1701 %: Tk A3 Flash TZHili&, WEFEMEMGTE, GRFEDIAR . BRUSE O [
ISR A AL, TobgEh], N, HREFR&AE.

e T-Head 32f7CPUN#%(1.32DMIPS), ¢ 38 J& a2 MISWDiH

o JTHK4A8(32)KBFET AT, 2KBHH [N A7

o  NE12KB SRAM, HA4KBLA BRI GORY, FIH T HEMR, Bdifrfs, QRS fE0k
o TAEWSE: -40to105°C

o TYEMEVEH: 1.8to5.5V

o Iy LAFME: 72MHz

o P HAR: SCREBIASHLE 1 THE T (NVIC)

o MEIRAII PP AT FESE H] 25 (SYSCON)

o RIGMFAf K LRSI (ETCB)

o CFFIFITIBHEABRIEN AL EEZE(COP)

o RIGHEHIEE (CRC)

o 12iHIEDMA¥E I 4%

o IMMMSIE[TSER S (IWDT)

o IANE BT IHE R (WWDT)

o AN1GLIEATI I A I 2 (BT)

o IA16M7IEERALE I A5/ AU AR (EPT), SCHFGIEPWMEIH, WL E N34 H AN ALIX
o 3MN16L72iHIE [F 5 E I 21T B2 (GPTAO~GPTAL, GPTBO) , R & KIPWMIfE
o INIGHIIHALASTCS3, R IhFE M

o HITH{E4: 1xLPI2C, 2 x UART, 1x SPI

o 1N12fiHibufferfJADC, SR P2, 25MSPSH; i i

o 1NETADCHIRIEFEKIZ(TS)

o 1AM10fz 74 i bufferff)DAC

o SCFR2AMMSIARA LR (CMP)

o SCFR2AMMSTHIENEIEIZ HISCKER(OPA), it il H % ADCHI

o  WHWEEZE HIEIH(INTVREF)1.5V/2.5V

e S FFO6DIt UID

I [ ]
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e X ¥FRUN, SLEEP, FIDEEP-SLEEP#z{
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1.3 F B4R

1.3.1 4 E 3 (CPU)

32-bit RISC CPU#%(1.32DMIPS)
1632471 FH 77 A7 4%

L2 B R K 26

FAJE 132x 32 % L 3fe i [ 41 (45 2R R S H5321r)
SWD (Serial Wire Debug) iz

1.3.2 P4 4F(COP)

A58 L5320 ia

SCHFP32 LA BR BB B K, ot B2 R AN AR E,  SCHF B B 2030 H i ok v

Y32 s
9/ NHCLK & HAia H I )

1.3.3 Ff#(Memory)

48/32KBI N EBFE T INAE, SCRFIFPERYY, ISPLRYT, R K/ E
2KBII ST B INAE, BREFlash T 5 H, AWt FiEiT

12KBHI N HISRAM, 143 2% (8] 3L RE 5 R 3P
User Optionfic &
B EAE M RIRASAC B
A0S 22 4 1 i B
THESEN, SRl R (R & T HS &)
/Wi (little-endian) 77 i 77 =X

1.3.4 ATHRE P Hi 2% (NVIC)

BEAS WA [ 5 (1 17 Ak

BT BT AL SE S i e B 48 1E f
SCREHTIRE

SCEFREFE I AE

G J v T Ao A

B T G £ 5 4 L (PTG B D MR i AN\ TR BT

1.3.5 REEHEHZ(SYSCON)

24MHz N # X% (IMOSC) , +2%fhiZ @4 iR JE
W ESPLLAIAR AR % 2%, TIfC Bx25kix3, #iFHxE72MHz
27KHz N 4R (1SOSC), +8%fW%E @41 &

APTCHIP MICROELECTRONICS 1-3
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o EIIRY A SRR A

o TYRFEIII BhA> AR

o  WFHEINFERA (SLEEP/DEEP-SLEEP)
o (IRINFER T SR AT gm AR I DhAE AL

o HAIIMIANEH(RSTID)

1.3.6 BfAl R IE R H 2R (ETCB)

o SCRFTITCE M F PYASTER ) EL I A

o CEFBAMKIEIE, Hrp2A~—XtZiEiE

o ANNIEIESCRFAER A, 24N IE X RFDMAT K

o FAMEIESCHFF64NSYNCIN HAn - N L FEA164 M TRG S i tH k£
o HRANBIEIY LR R

1.3.7 B 2%(CRC)

o W TByte, Half-word, Word ) 51/
o TIEFRIMICRCEZ A fF5:
o CRC-CCITT: X+ X2+ X5+1
o CRC-16: X%+ X% +X?2+1
0 CRC-32: X32 + X264+ X23 + X22 4+ X16 + X12 4+ X11 + X10 4+ X8 + X7+ X5 + X4+ X2+ X + 1
o AIgFEMTA
AT R R/ o 16 (LSBAR 26 B & MSBAR 26) Mk £ 4 AN Hdfs S CRCR: 5 A AKME T X # 1F

1.3.8 HE 425 U7 M #5125 (DMA)

I Fhles, CRR2ANEIE

R AT O B A b hE R H bR

fil IR HETCB% W, SCREFTA P fil R 44

1.3.9 MILF 1M 5E B33 (IWDT)
S A7 I [ A i B
A TC B I R
ML TAELE A i HR (27K HZI £ R 1) P g fE 12407 38 ok -4 s

1.3.10 & OF [ 5E i 2%(WWDT: Window Watchdog Timer)
o JETPCLKIfE

o SCRREALATARE by

o BT EA A B AL R A

I [ ]
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ik

THECES T 11 PR ) Th B

1.3.11 1638 F it 23131 23 (GPTA)

PR RO R 330 3 Uk

SCRE2AN i H i IE

SRR AR, SCHEE ARG QAN SR AE) A S AE i (B 2 4l 3R M)
YHETCBEH 4B

Y HGPTAI/GPTB/EPT [a] 47 {7 28 1% B H L)

1.3.12 16438 3R 28 F € I 881+ 833 (GPTB)

SRR R, IR, BRI

SCHRE2AN i H @ ITE

SCRER AN, BEIX 4%

SRR I RE

SCHERIZE T RE

SCRE R, SCRRIE A7 fif (27l B FIEE B A7 6 (B 2 4 3R 1H)
SCREAHDL B

S HFETCBEH N

Y FFGPTAIGPTB/EPT [H] 5 /7 4% 4 B H H I 3)

1.3.13 16 5R A i 23T S 2R (EPT)
SRR EOBA: R BB, BB ER
S RE6AN 4 HH i IE

SCREE MG, SR 4% ]
SRR T fE

SCRER IR D) e

SCHRETT G A A, W] LS I R A B IR S AR AL [R5 # ] CMP I B 1 DB I8 2

TER IR
YHFETCBEH S
Y GPTA/GPTB/EPTIR] 25 17 % W B B

1.3.14 EAliTHEEE (BT)

16A7 (MBI £, SCRF E S E I RE
SCHEPW M 4 th

TR T B E

SCRFR R AT AL

SCFF LB 300 r B RS L e

APTCHIP MICROELECTRONICS 1-5
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o  THFETCBHELELS)

1.3.15 W% iHET % (CORET: Core Timer)
o D20 IR T RS, SRR A SRR INRE
o THET B JE T B (CPURY B EE R SE I 21 (1) 843 i)
o SCHREJE A TR VA L
1.3.16 16HL5E R 35 3(TC3)
TR 52 I T
X RFSTOPHE AN i T e
R ) 25 AT A o

1.3.17 AR PR FE(UART)
YT SAEE K
EE Tl LS
SCHE E SRR A

1.3.18 [F P H1T M £(LPI2C)

o CHFZFMNU2CHLL, RFFHEE AN TAER.
o FrUEREF100Kbit/s, A 3 400Kbit/s

o 7HELFE 10Tk

o MHLHIE SR 2 AL 77

o SCRIKThFERL R

o SUFFRMEAL

1.3.19 FB4MEE O (SPI)

o AIYRFEMIELIEMIK L 4501607
o STRFEHIAMHUAL
e S FFldepth x 32bitf) K iEFIFOMBEIFIFO

1.3.20 Hi¥#: 45 (ADC)

o 12/ ST FEA 2. 25MSP S ik i

o ZIR26MEIL N IBIE Lk R, 4B IE S Rbufferfii N, H AP —ANATSEH

o  BHEAETLIEFVDD. INTVREF(1.5V/2.5V). FVR(2.048V/3.072V/4.096V)

e ADCHIANZHFFHMTADCIN, 1/5VDD. VSS. W#E kg HES % JH(INTVREF) 5 OPA%I A
o SCRRERIIE AN S 4 50

o I IR EIONHARTA, T RISECE LR, T, iR

I [ ]
APTCHIP MICROELECTRONICS 1-6 [ "J1
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A HC L R S 2

1.3.21 A #E#53(DA Converter)

o BRI RS RFIMbps
o HA[{ENCMPHIA B

1.3.22 ) L K2 H](ACTRL)

o  WHEZH%PH(INTVREF: Internal Voltage Reference): 1.5V/2.5V
- A{ENADCHIRFEEIE A
- {ENADCHIVREF i N (ADCLL A TAEEARHARE )

e PNHIE 2 HEVH(FVR: Fixed Voltage Reference): 2.048V/3.072V/4.096V
- A[{ENADCHIVREFHiIA
- AENCMPRY N
- A{ENOPARE:E HL £ (CM)

1.3.23 iIZBE K23 (OPA: Operational Amplifier)

o SCRR2MMSIHIBLBIHUE FBOK &

o SCIFAMEHE MR HC B PN a1
o BB [RDAH AN SR S PN LA AR
o SCRFHUImANZE AR

o th AT LAMEJVADCH IR FES A

1.3.24 L #LER(CMP: Comparator)

o STRR2AMMST B L RS

o AIMCEMET HPHEB S

o SCRFEIFE DRSS

o HIECEMBELEE CIEBAS, SCRER B AR (03 AR SCBUT & B8OS4

1.3.25 @HI0 (GPIO)

o 28F . HZ261GPIO

o HEMUEM ARG ATACE, bR A E

o A E MBS H YR (B FEEXI) A T LA B
o RREEMSCIFSTAMTTLIERE

o SCHRFHHUIRES B

1.3.26 {RIhEEHER
o SLEEP: XHEEIM RGR $FFICPURS £

I [ ]
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DEEP-SLEEP: XA R4 4P FICPUR &, B IR
A E MR EEE . AR T, IWDTH W, LVDH T, TC3H M

1.3.27 BB/ (POR: Power On Reset)

o Hfifi)k: 1.6V

1.3.28 & H EAHI(LVD: Low Voltage Detector)

o AMCEBMKH RSN IIRE, AIESA K[ (1.9V/2.2V/2.5V/2.8VI3.1/3.4/3.7/4.0).

o THCE AR E A AE AT, TTRESANHLEME (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9/LVDIN).
1.3.29 T/EHETEHE

e 18Vtob5.5V

1.3.30 TIEHRVEHE

o IR EE: IMOSC: 24 MHz; PLL: 72MHz(max)

1.3.31 T/HEBETEE

e —40to105°C

1.3.32 #3%

e TSSOP28
e QFN28

e SSOP24
e TSSOP20
e QFN20

I "
APTCHIP MICROELECTRONICS 1-8 [ "J1
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1.4 HEEAER

Control

32bit RISC CPU
e802
(o]

20rlIa1u|

Internal

Flash SR/

Bridge

Controller

A

J

AHB2APB Bridge
SYSCON
WoT
- LPizc
- UART x 2
4—»( SPI
(2}
— 2 12-bit ADC (TS) )4—
*( M
- ( GPTB % . 12-bit DAC )—»
<_< EPT . CMP x 2 )4—»
4—»( BT x 4 OPA x 2 )
( WWDT
( TC3
GPIO 10 FUNCTION MUX

LDO

0osC ACTRL

o
(@)
Py)

Figure - APT32F 170185 AE B

I [ ]
APTCHIP MICROELECTRONICS 1-9 [ l”1
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(=

2.1 &
AV HIRAPTI2F170177 S A I Th e 15 8 .
Oy

o EHMUNE
o EHINEE
o EMfNIA

o PadmiigRA

I "
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EHEE

2.2 BhIe X HE

PB11 28] PB10
X
PAO 271 PB9 g
PA1 26 ] pBs @
2 o oo < o o~ -
PA2 25 ] PB4 P e 22 R E R
goudnoodano
PA3 24 :I PB3 28 27 26 25 24 23 22
PA4 23| PB2 PB11 [J1 21 ] PBO SWDIO
APT32F1701
VSS 22 ] PB1 SWCLK PAO [12 20 [] PB7
TSSOP28
VDD 21 PBO SWDIO PA1 [ 13 19 [] PB6
— APT32F1701
PAS 20 ] pB7 PA2 [14 18 (] PB5
QFN28
PA6 19 ] PB6 PA3 [J5 17 [] PA13
PA7 18] PBS pa4 [Je6 16 [] PA12
VSs
PAS 70 pas 17 15 [] PA11
8 9 10 11 12 13 14
PA9 16[ ] PAL2 OO
PAL0 15[ pan 8 2 2z 232 §
. \J
Figure 2-1 B e X E(TSSOP28, QFN28)
X
—
O
%
PB4 []1 24 [] PB3
[32] N - ~ o n
PAO []2 23 [] PB2 g 22 82 8 8
U Uooonon
PAL [:3 22 :] PB1 SwDCLK 24 23 22 21 20 19
PA2 []4 21 [ PB7 pB4 [J1 18 [] PA13
PA3 []5 APT32F1701 20 [ PB6 PAO []2 17 [] PA12
APT32F1701
PA4 []6 SSop24 19 [1 PB5 PA1 3 16 [] PAL1
QFN24
vss 7 18 [ PA13 PA2 |4 15 [ Pat0
(.
SWDIO PBO []8 17 [ PAL2 PA3 [Hs 14 PA9
PA4 6 13 [] PA8
VDD [:9 16 :] PA1L1 7 8 9 10 11 12
PA5 []10 15 [1 PA10
2 28 8 ¢ g2 <
PA6 []11 14 [1 PA9 ¢ 2 28 & &
PA7 []12 13 [] PAS8 §
2]

Figure 2-2 &g X E(SSOP24, QFN24)

APT MICROELECTRONICS
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APT32F1 7013 F /it EHEE
PB4 []1 20 [] PB3
PAO []2 19 [] PB2
PA1 []3 18 [J PB1 SWDCLK Y7 2332
o o o o [N
PA2 []4 17 [J PB7 %[@J%Q}G}
APT32F1701
PA3 []s N 16 [ PB6 Pa3 1 ] Pe2
PA4 L6 15 [ PBS PA4 [J2 14 ] PB1 SWDCLK
APT32F1701
VSS 7 14 [] PAL3 vss [13 13 [] PA13
QFN20
SWDIO PBO [|8 13 [ PA12 SWDIO PBO [14 12 [] PA12
VDD []5 11 [] PA1l
VDD []9 12 [ PA7 ﬁ ﬁ ﬁ ﬁ ﬁ
PA5 []10 11 [] PA6 o o
< < < < o
R a o a EL(

Figure 2-3 &g X E(TSSOP20, QFN20)
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EHEE

2.3 BEHTIRE S EC

Table 2-1 #iiR T I TIRE AN 73 B

o UP: LHifigE; DN: TFHifHrE

o 1O: XA I A O: Hirth; Pr A1 G: by Z: i
Table 2-4 EH TR, KBEHWSHF

"

g g § ‘% ? g GPIO Fungig’lft:z'l‘/'UX AF2 Analog Functions® EXI - E E %
212 5 85| 3| o A(F41) ®) © i B 5
['4

1 1 PB11 digi-func . ADINI®| EXI11 | - . 10 z
2|2 | 2|2 ]18]2 PAO digi-func - ADIN3 | EXIO Y Y 10 z
333 |3]19]3 PAL digi-func - ADIN4 | EXI1 Y Y 10 z
44| 4|42 4 PA2 digi-func - CPOP5/CP1P5 OPAOX ADIN5 | EXI2 10 z
55 |5 |5|1]5 PA3 digi-func - CPOP4/CP1N2 OPAON ADIN6 | EXI3 - - 10 z
6|6 |6 |6 |26 PA4 digi-func - CP1PO OPAOP ADIN7 | EXI4 - - 10 z
7717 |7]3]7 VSS - - - - - - GND G
8 8 | 4|8 PBO digi-func SWDIO®W ® ADIN19 | EXIO \ - SWD upP
8|9 /8|95 |09 VDD - - - - - - PWR P
9|10 9 |10 10 PA5 digi-func - ADIN8 | EXI5 - - 10 z
10{11 10116 |11 PA6 digi-func - CPINO ADIN2® | EXI6 - - 10 z
1121112 7 |12 PA7 digi-func - CP1P1 DAC_OUT | ADIN9 | EXI7 - - 10 z
12|13 |12 | 13| 8 PA8 digi-func - CP1P2 ADIN10 | EXI8 - - 10 z
13[14 (1314 | 9 PA9 digi-func - CPOP3/CP1P3 ADIN11 | EXI9 - - 10 z
14|15 | 14 | 15 | 10 PA10 digi-func - CPOP2 ADIN12 | EXI10 - - 10 z
15[ 16 | 15 | 16 | 11 PA11 digi-func - CPOP1 ADIN13 | EXI11 - - 10 z
16| 17 [ 16 | 17 | 12 | 13 PA12 digi-func - CPOPO ADIN14 | EXI12 - - 10 z
17|18 | 17 | 18 | 13 | 14 PA13 digi-func - CPONO VREF ADIN15 | EXI13 - - 10 z
18| 19 | 18 | 19 15 PB5 digi-func - ADIN16 | EXI5 - - 10 z
19|20 | 19 | 20 16 PB6 digi-func - ADIN17 | EXI6 Y - 10 z
20| 21|20 |21 17 PB7 digi-func - ADIN18 | EXI7 N - 10 z
21 21 PBO digi-func SwDIO®W® ADIN19 | EXIO Y - SWD UP
22|22 | 22| 22|14 18 PB1 digi-func SWDCLK®® ADIN20 | EXI1 Y - SWD UP
23| 23| 23]|23|15]19 PB2 digi-func - CP1P4 OPA1P ADIN21 | EXI2 - - 10 z
2412412424116 | 20 PB3 digi-func - CPONL/CPINL| OPAIN |ADIN22 | EXI3 - - 10 z
25| 1 | 25| 1 |17 ] 1 PB4 digi-func - CPOP6/CP1P6 OPA1X ADIN23 | EXI4 - - 10 z
26 26 PB8 digi-func - ADIN24 | EXI8 - - 10 z
27 27 PB9 digi-func - LVDIN ADIN25 | EXI9 - - 10 z
28 28 PB10 digi-func - ADINO® | EXI10 - - 10 z

R
R fts

1) *GPIOXx_CONHR/LR[Px] = 4, 7 LLif At H GPIOX[DFMRO~3], #4E

BB

FAVBC B O B SCRFIE R B AR D RE . Ho

GPIOAO[DFMRO]SLIPAO~PA3MELE ; GPIOAO[DFMR1JEIIPA4~PATIIELE ; LALZHE . Bl B FIEU AR REXT N K
RIWTF#*.

Table 2-5 EHTHRES I, KIBEMSHEF
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APT32F1701%3E F M
GPIO[DFMRO0~3] digi-func

1 UARTO_TX

2 UARTO_RX

3 UART1_TX

4 UART1_RX

5 12C0_SCL

6 12C0_SDA

7 SPIO_NSS

8 SPIO_SCK

9 SPIO_MISO
10 SPIO_MOSI
11 EPT_CHAX
12 EPT_CHAY
13 EPT_CHBX
14 EPT_CHBY
15 EPT_CHCX
16 EPT_CHCY
17 EBIO

18 EBI1

19 EBI2
20 EBI3
21 GPT_CGIN
22 GPTAO_CHA
23 GPTAQO_CHB
24 GPTA1_CHA
25 GPTA1_CHB
26 GPTBO_CHAX
27 GPTBO_CHAY
28 BTO_OUT

29 BT1_OUT
30 BT2_OUT
31 BT3_OUT
32 WTBUZ
33 CLO
34 DBGMON
35 COMPO_OUT
36 COMP1_OUT

2) Analog Function TR EASMIICE, A JLNEREFHD

APT MICROELECTRONICS
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3)
4)
5)

6)

a) EHYREFEEENGPD.

b)  HINIHESK R G R AR ERE . B, 0 RPBOSMEADCH MBI LT, 24 P TS FILVDINI, 7] LA
FR it 2 LVD A W . BT LA SR REEA TR ELVDH I, 75 E 2 HILVD I AEsLVD i

c)  [FIB{f A H AN THRERT, AHY T B e . O R AN P R H 1 — 3K

AR (3) M ADINE i1 2 F4i A buffer .

SWDIO, SWDCLK 4MBINAERe R THEME A% NE 5.

S B, R AN E A e, R AR S AT, il s W R A

SYSCON_DBGCR[DBG_UNLOCK] A0x5a. W15 25 & o i AL Thae v AR Thae, W as s v et

2. BAIESESYSCON R M & M &=,

5T: 5V tolerance. 5TH FHi{FRER!, BT MEAE B LR FIVDD, fEFERIEZE S m# TR RIRHE . fERIFRR

BT, ZHERATREAREZNE . MRZI/ENSWDE R (JhE LR BRAEEE) , BIEINsMTF20K Q HH R FIVDD,

& 2 AFLE

I [ ]
APT MICROELECTRONICS 2-6 [ "’1
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EHEE

2.4 EHThRE UL A

ABUEAIR T LT E I DI RE

o« HIEE

o EBHURINAE
o HIRBEOER

o INTEBER TR
PR

1) D: 7 A B
2) 1/O: XA 1 HiN; O Hy

3)P: HUE; G: M
4)Z: =M
2.4.1 HIEER
Table 2-6 HLJEE MU
AR BHALFR 110 =g DI/IA
R VDD 5 F HLR
: VSS O
2.4.2 EEBLTh AR E I
Table 2-7 @B Th REE B BH
B BRHZR I/0 o I B D/A
PAX /O | @10 A D
GPIO
PBx /O | iEHIOB D
243 EREBEOEH
Table 2-8 ARSI H
FEHR BRHZR 110 B HIULEH D/A
WD SWCLK || AT, ER R D
S SWDIO IO | B ATHCE RN, P g D
244 NFRFTEER
Table 2-9 NfREF T EEHULH
PR BB 110 =g D/A
' [ ]
APT MICROELECTRONICS 2-7 [ ] "J1
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F_SCLK | AT R R A e BE H 2K T e SR SR R MO D
ELASH F_SDAT /O | B ATHUE 5 A o BH H 250 ] g S BB SR R MO D
VDD P | HBIE (&iY7EVDDHMIVSSY [A4E N0 LuFH EFE A A
VSS G | Hh A
[ ]
APT MICROELECTRONICS 2-8 l%”’
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SR

3.1 ¥Ry A
©: &P RE
@: R4

®: BiHRIE

3.2 KRS

e N IR RS E RN TARTRE G MR AR . 8 RATAE LI A5 FTALE (0 2% 1 ¥ Bl 9 4 et O I
SR AT SR

WL, ERIRSHC &AM LA

Table 3-1  tRIRSH

il el %A e Bhr
TAEH & Vobp - -0.3t06.5 V
LTTDANGENAS Vin - —-0.3to Voo + 0.3 \Y
iyt L Vo FIT A ity 11 -0.3to Vop + 0.3 \Y
IsiNk1 BAAEIRIOMEN 40 mA
QLK B} LT Isink2 L 3ROFEN 200 mA
Isource HBAOh H 30 mA
AR IR Ta - —40 to 105 °C
fifi A7 I Tste - —65 to 150 °C

APTCHIP MICROELECTRONICS

3-1
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3.3 WHFEIT/EXML

W BRI I TAR R T A B IE W T, AR PSR S 80 AR 5 P 1 A4 RE A5 2 O
IR A AR AF T TAR W e S BRI T S ik, EL A A PH 4R

Table 3-2  #ETEEZME

o aefFAER

>H s %M Bl AL
TEHEE Vob - 1.8t05.5 \Y;
TAERIRIRE Ta - —40 to 105 °C
' [ ]
APTCHIP MICROELECTRONICS 3-2 | l”’
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3.4 1/0 ¥ O E M

Table 3-3  1/0 ¥ 0 E M
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

S ] &AF B/ME BRE | RKE | BA
B, JETTLARE
Vi | PSR AFTTLA 0.8 Voo - Vo Vv
Voo = 1.8V to 5.5V
TTLIEEA(TTLH)
NS > Viro” 1.6 - Vbbp V
AR Voo > 3.0V
o | TTL28EA(TTLH)
ViH11 1.2 - Vobp V
Vop > 2.0V
B, JETTLAE
Vio® Pt 1 =X - - 0.2 Vop V
Voo = 1.8V to 5.5V
TTLLEEA(TTLI)
~ - Vito® - - 0.6 \
B K HL & ILL Vop > 3.0V
o | TTL2EE(TTL)
ViL11 — — 04 Vv
Voo > 2.0V
loHo=-30mA, Vpp = 5V
Voro® " Vob — 1.0 - - i
ol O (BRETANA I ) PP
il i D
" Voo | lom=-15MA, Voo =5V Ve 10 y
OH1 (5T D) DD .
loL1 = 40mA, Vpp = 5V
o " Vo ® . ’ - -
iy A L oL T 1 \Y;
B IR LR ILH® AT ¥ H, Vin = Vob — — 1 UA
K A\ IR HELR I ® BRI, Vin=0 - — -1 UA
R HLBH Reu® | Vop =5V, Vin =0V 25 50 75 kQ
AN ] Reo® | Vob =5V, Vin =5V 25 50 75 kQ

' [ ]
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3.5 1/0 ¥ O3S AR

Table 3-4  1/0 ¥3{ AR FsSRHE
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

S st &AF BAME | BEME | BocfE | B
PN N B IOFIN® A5 i 1 10 MHz
i H B R IOFout® A5 i 1 10 MHZ

' [ ]
APTCHIP MICROELECTRONICS 3-4 | l”’
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3.6 AR AR E
Table 3-5 HIAEALKE
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)
S in=s &M BAME | HEME | BOKfE | B
/MG B ik 7 TNRST® - 100 300 500 nS
NRESET & & Vhyst® IR 1 v
NOTE: $AENi{5 5 KM 358 % 4 100ns £ 500 ns.
R N EAAE S 5 LT 100ns BN N R ES (READ &
RN NS S5 T 500ns BHHARESUSS (A .

: TNRrsT :

< >

| |

| |

NRESET E: :f
0.3 VDD
| |
[ [
Figure 3-1 nRESET #AKF
' [ ]
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3.7 BB
Table 3-6  _EHEEAEME
(Ta=-40to 105°C, Vop = 1.8V to 5.5V)
S i) &AF BAME | BEME | BRKE | BMA
b PR AR b i R SRvpp? 0.1 V/ImS
\Y;
A
Status | POR Reset \lniﬁgﬁ;;?o », Working POR Reset >< | niﬁﬁfﬁt?o L Working
VDD 4\ S
Min VDD
t
Figure 3-2 LM BEREE
' [ ]
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3.8 fRG A

RGP AR PO Rh RS 2
CRNCEER
o PIEREIRS

3.8.1 ARG B

Table 3-7 A ERG 2 5FE
(Ta=-40to 105°C, Vop = 1.8V to 5.5V)

2 iins] #AF B/ME | mEME | BoAE | B

PR e AR Fimosc® - 24 - MHz
4 b Top® - 40 50 60 %
Taccoo” Ta=25°C -1 - 1 %
WEHE Jo K Taccor® Ta=85°C -1 - 1 %
Tacco?® Ta = —40 to 105°C -2 - 2 %

g i [A] TsTa® LR H ek B B I AR S - - 10 Clk

3.8.2 AEPRIIRG S 451

Table 3-8  AMBIIRG 2345t
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

¥ bhine) #1 BAME | BB BAE | B

PR AR Fisosc® - - 27 - KHz
b Too? - 40 50 60 %
Taccio® Ta=25°C -1 %
i Tacc11® Ta=85°C -2 %
Tacc12® Ta =—40 to 105°C -8 8 %

g i [ Tsta® | HUEHEIEBIRAR TAEE G - - 10 Clk

3.8.3 PLLIE G 28451t

Table 3-9  PLLIRY R4k
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

2 /5 %A BME | BRE | BRRE | B
FpLLosc1® IMOSCx3 - 72 - MHz
TR B -
FpLLosc2 IMOSCx2 - 48 - MHz
At Top® - 40 50 60 %
FEPE (fi FHIMOSCHE iR ) Tacc2o0® Ta = 25°C, IMOSCx3 1 - 1 %

' [ ]
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Taccn® Ta=85°C, IMOSCx3 1 1 %
© Ta =—40 to 105°C, .
Tacc2z IMOSCx3 -2 2 %
Taccas® Ta = 25°C, IMOSCx2 1 1 %
Taccad® Ta =85°C, IMOSCx2 -1 1 %
© Ta =—40 to 105°C, .
Taccos IMOSCx2 -2 2 %
R g I [ Tsta® | HLUE LRI BRAC TAEE S - 10 Clk
' [ ]
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3.9 T/EHR
Table 3-10 T/Em%
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)
S s B XM Vbp B/AME | BAME | BRE | B
o Ta= 25°C o e
Ppio SYSCLK = 24MHz - ' -
| ® Run Ta=25°C oy 3.0 A
poL E#TAE | SYSCLK = 48MHz '
e Ta= 25°C o 1o
ppiz SYSCLK = 72MHz - ' -
o Ta= 25°C o s
P20 SYSCLK = 24MHz - ' -
Nray
I/ﬁ; EEA{JIL I ® CELT;JI‘D!EEF TA = 2500 sy L 8 oA
DD21 D - . -
e SYSCLK = 48MHz
e Ta= 25°C o -
ppzz SYSCLK = 72MHz - ' -
Iopso” Deep Ta=25°C 5V - 5 10
sleep
lopa® B i Ta=85°C 5V - 65 - uA
o
Ibp32 et Ta=-40~105°C 5V - - 100
NOTE: T/EHMFRAEFE VO i O Fdhi. FH .
' [ ]
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3.10 R R Ar e

Table 3-11  {REEARIREE
(Ta = —40 to 105°C, Voo = 1.8V to 5.5V)

2 s #AF BAME | BEME  RKME | B
Vinfo® 1.8 1.9 2.0
Vinia® 2.1 2.2 2.3
Vin2® 24 25 2.6
(6 5 o7 L Vinris” 2.7 2.8 2.9
(Voo FHEHY) Vinra® - 2.95 3.1 3.25
Vinrts® 3.25 3.4 3.55
Vinrte® 3.55 3.7 3.85
Vint7® 3.85 4.0 4.15
Vindio" 2.0 2.1 2.2 \Y
Vindin® 2.3 2.4 25
Vindi2® 2.6 2.7 2.8
o ——— Vindta® 2.85 3.0 3.15
(Voo FE&I) Vindta® - 3.15 3.3 3.45
Vindrs® 3.45 3.6 3.75
Vindre" 3.75 3.9 4.05
1.0
Vind7® 0.9 (LVDIN) 1.1
IR LR AVivp® - - 200 - mv
IR LR AVLVR® - - 200 - mv
TAERR lec® - - 9 — UA
o W FELIR Ipp® — — 0.1 — UA

' [ ]
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3.11 12 B e A e 1

Table 3-12 125/ 8 Head e itk
(Ta =—40 to 105°C, Voo = 1.8V to 5.5V)

i el 1% B/ME | BEME | BRE | B
Fh - - - 12 - Bit
TAEHE Vapc®® - 1.8 5 5.5 v
FHESE L VRer® Vrer <Vabc 2 5 5.5 Vv
DG VAN B Van® - 0 - VREF \Y
g ST Fs® - - - 225 | MHz
o e e 1 DNL® - - +2.0
UL INL® Fs= 0.5MHz - - +4.0 LsB
) TOPOFF® Vaoc = 5V - - +10.0
s i 2 -
BOTOFF - - +10.0
TAEHRR lop® - - 1 - mA
ST LI lpp® - - 1 - pnA
ADCH} 4 i % Fanc® - 48 MHz
ADCH: 4 5 1] Teon® Tsample = 8 24 Taoc
Fapc = 1MHz
A5 LB Ran®@ Vaoc = 5V 50 KQ
Tsample = 8
NOTE:

(1) RETIER, ADCI#EEZFIRH]. 1.8V TIER, ADC I #h#i# R /N T 500KHZ.

(2) ADC HIFMTE S UR HLFHAN ADC [ AR Bh i Ze DL ECRAE JE IBUCH 9. Capc NN ETRAERFFHLA, 12 HLA I 70 HU I
) 75 B4 /£ Te=10 X (Rapc+Rain) X Capco HH Rapc JURFEH CHBH, B AMEH 1K; Canc NN IBRAERFFRA, &KHE

5pF.
Ef‘fj“ 12bit
é VVVYVY ADC
— CORE
|Leakage=1UA CADC ADC
N

Figure 3-3 ADCRFEERE

' [ ]
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3.12 10 S % e 2 e 1
Table 3-13  10fu¥VEEHeaR Rk
(Ta=-40to 105°C, Vop = 1.8V to 5.5V)
S e %M BAME | BARUE | BRME | B
R IER Fs? _ _ 1 MSPS
i o T Vou® i/ Buffer 0.2 — Vw02 |V
W lars” i1 Buffer 1 _ _ A
S C.” s Buffer _ _ 50 oF
lop® IEH BT - 50 - UA
B ® "

IPo powerdown 15X _ 1 _ UA
ﬁ‘&ﬁj\fﬂzzﬁlﬁ DNL@ Vret = 5.0V _ +0.5 +1 LSB
*Hﬁj\ﬁlizﬁfi INL@ Vret = 5.0V _ +1 +2 LSB
1&%%1%% VOS@ Vref = 5.0V _ +2 +4 LSB

' [ ]
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3.13 IBHBUKNER R

Table 3-14 BRI # R
(Ta = —40 to 105°C, Vpp = 3V to 5.5V)

25 ine) &1 &®/ME HAE BAME | B
TAEHE Vawe® - 3.0 5 5.5 Y
LN SR Vore® - - 3 10 mV
F SRR L Viem® - 0 - Vob Y
it PR Y Vour® - 0.2 - Vop— 0.2 \%

. Vop = 5V
i L LR lout® 1V<Vour <4V 0.5 - - mA
1 2 7 FE AN GBW® - 2 MHz
VAR ko GAopen® - 70 dB
A S 4 2 GAIN® - -2% - 2% -

' [ ]
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3.14 LB
Table 3-15 P AR
(Ta=-40to 105°C, Vop = 2.4V to 5.5V)
B
e 28 s %M B&/ME HARE B AE R
NS HLE Vore® - - 3 10 mv
SRR Viem® - 0 - Vop \YJ
TAEHR lop® - - 60 - uA
i NI HL A 1® - - 1 - nA
M) ] st (1] Tresp1® Z 4y AN100mV - 100 - ns
VhysTo® 0 - 0 -
VHYSTl© e
i1 - 10 -
®
VHysT2 W) _ 15 _
®
VHysT3 A3 _ 25 _
JE i HL ® mv
VHysTa V] _ 35 _
®
VHysTs K5 - 45 -
®
VHysTs e _ 55 _
VHYST7® e _
17 - 65
0
INTBEMFH [ Rinteeur - 9 - KO

NOTE: 1) iZMSii 8]y EEALES AR SN (6], 4n0F IR o SR i ds, F 2N IR s 4E iR, S T — b &y

ER5E P

APTCHIP MICROELECTRONICS
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3.15 AR e 2% B R R

Table 3-16  HW¥BE & S% B EFRRFE
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

S st v 343 B/MAE BRI BAE -4

KB EH L FVR.® Vob > 2.5V - 2.048 - Vv

S HL R FVRM® Vop > 4.5V - 3.072 - Y}

e AN FVRH® Vop > 4.5V - 4.096 - V
Vop > 2.5V

VachO® TiD: 250C —1 - 1 %
Vop > 2.5V

1&%% EEJJI:*%F{ Vaccll® TZD: 85°C —1 - 1 %
Vop > 2.5V

Vacel2® -2 - 2 %

acelz Ta = —40 to 105°C 0
Vop > 4.5V

VaccmO® TE;D: 250 C —l - 1 %
Vop > 4.5V

EP%%% EE,J_TE*%}#X Vaccml® TE;D: 85°C —1 - 1 %
Vop > 4.5V

Vacem2® -2 - 2 %

acemz Ta = —40 to 105°C 0
Vop > 4.5V

VacchO® TE;D: 2500 -1 - 1 %
. , Vop > 4.5V

B2 HLHOR Vaceni® T G -1 - 1 %
Vob > 4.5V

Vaceh2® -2 - 2 %

aceh2 Ta = —40 to 105°C 0

10127"
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3.16 WEBINTVREFS% i 4514
Table 3-17  H#FINTVREFZ% i [R5
(Ta = —40 to 105°C, Vpp = 1.8V to 5.5V)

5 5 *AMF B/ME HRIE BAE | B
RINTVREFZ % it | ViNTvReF L® - - 1.5 - Y,
HINTVREFZHHE | ViINTVREF_H® - - 2.5 - \Y

Vacco” Ta=25°C -1 - 1 %
RINTVREFAS & Vace1® Ta=85°C -1 - 1 %
Vace2” Ta = —40 to 105°C -2 - 2 %
Vacco” Ta=25°C -1 - 1 %
EINTVREFK; & Vacer® Ta=85°C -1 - 1 %
Vacc2” Ta = —40 to 105°C -2 - 2 %

APTCHIP MICROELECTRONICS 3-16 ""J1.
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3.17 2Rt

Table 3-18 RAMMIFZ AN
(Ta=-40to 105°C, Vop = 1.8V to 5.5V)
28 Ziin=g A w/ME HWARUE BRME | B
AR R R L R Vooor® TR AR AR 2 0.8 - Vbb \Y,

NOTE: 1) fRiE RAM s A R MRS (ERIEIRBET ), B 2 R ar A7 a BRSO e IR I . IR BRI A2 5
T o HIHRIE, AEE K.

Table 3-19 FLASH 72 B4 4
(Ta =—40 to 105°C, Vop = 1.8V to 5.5V)

SH 5 % B/ME HAE BRE | B
Y STH Fwsize - - 4 - Byte
Sl Frsize - - 128 - Byte
Fosize - - 128 - Byte
g2 E] (1Word) Fiprog” - 20 - - us
TR [R] Fipera® - 2 - - ms
G P HE BRI ] Fimera® - 10 - - ms
PFLASH# 5 k3 Fomwe” ¥i—page 100,000 - - Times
PFLASHA R ERE® | Fottowe” - - 2,000,000 | Times
DFLASH# 5 /i Fafnwe” #—page 100,000 - - Times
DFLASH & H EXH® | Foatrwe” - - 2,000,000 | Times
AR PR FF I ] Fiar® - 10 - - Years
gjﬁ% (e R Fidd® - - - 5 mA
NOTE:

(1) —/pageEE—RE X

' [ ]
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3.18 # P (ESD) 4%t
Table 3-20 B
2% s iR BoME | BEE | BRME | BA
HBM® 4000 - - Vv
5 LB A i Vesp MM® 200 - - Y

CDM® 500 - - Y

APTCHIP MICROELECTRONICS 3-18 l"”1
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BERT

4.1 APT32F170137 338 Al
TSSOP28

QFNZ28

SSOP24

QFN24

TSSOP20

QFN20

] ]
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BT

4.2 TSSOP28

HHHHHHHDHHHHHHH ? oa

#1.00£0.10  0.05+0.05 DEP
INDEX & TOP E—MARK
o
s AN
/ \
[FER ) \ J
\\ //
@ L B E-mark 2\ > 25
$2.00+0.10 0.05£0.05 DEP \
/

LR EEE L |

e+—H&[010] ¢ ¢

SECTION C-C

NORMAL PLATING

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 1.20
Al 0.05 - 0.15
A2 0.90 1.00 1.05
A3 0.34 0.44 0.54
b 0.20 - 0.29
b1 0.19 0.22 0.25
c 013 — 0.18
cl 012 013 0.14
D 9.60 9.70 9.80
E 6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.55 0.65 0.75
L 0.45 0.60 0.75
L1 1.00REF

L2 0.25BSC

R 0.09 - -
R1 0.09 - -
S 0.20 - -
0 o8 - 8
01 10° 12° 14
02 10 12" 14
03 100 12° 14
04 10" 12° 14

Figure 4-1 TSSOP28 (P0.65mm) H#3E R~
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4.3 QFN28
D Nd
=
h MIN | NOM | MAX
PINL| 1+ @ 21 ZD & A 0.70 | 0.75 | 0.80
- [ Al - | 0.02] 0,05
[ ] b 0.15 | 0.20 | 0.25
w 2 D) o (G c 0. 203REF
-) ] D 3.90 | 4.00 | 4.10
D2 ; S | p
) - D2 2.30 | 2.40 | 2.50
5 15 D) = e 0. 40BSC
~ Ne 2. 40BSC
¢ 1 @ ﬂ O ﬂ ﬂ @ Nd 2. 40BSC
L_. B 3.90 | 4.00 | 4.10
e b L E2 2.30 | 2.40 | 2.50
L 0.35 | 0.40 | 0.45
TOP VIEW SIDE VIEW BOTTOM VIEW . 3003 Toao
/PR R 110 X 110 mil

SIDE VIEW

Figure 4-2 QFN28 (4x4x0.75-P0.40mm) #3E R~

[] []
APTCHIP MICROELECTRONICS 4-3 [ ",1



APT32F1701535 F/1t R

D
P COMMON DIMENSIONS
BTM E—MARK®2.00£0.10 5 \T (UNITS OF MEASURE=MILLIMETER)
/.].y’\ 0.10*3}3 DEPTH ~ SYMBOL |_MIN NOM MAX
, ~ A 1.35 1.60 1.75
/ \ Al 0.10 0.15 0.25
_ s 1 _ ol w A2 1.25 1.45 1.65
\ / A3 0.55 0.65 0.75
N // b 0.21 — 0.32
- b1 0.20 0.25 0.28
c 0.20 = 0.25
cl 0.19 0.20 0.21
| i i — H— D 8.53 B8.63 B.73
E 5.80 5.00 6.20
E1 3.80 3.90 | 4.00
1 H e 0.535 | 0.635 | 0.735
= ——| B B H 0.30 0.40 0.50
TOP E-MARK®1.00+0.10 bl &T0i8@ | L 0.45 | 060 | 080
0.20%£0.10 DEPTH L1 1.05REF
2 0.25B5C
2 e R 0.08 - -
N o R1 0.08 - -
< © 0 - 8
o 6 8 0
o P oz 6" 8 10"
a4 N/ 63 5 7 9
[ 5 7 9
- L o
(L)
[A i WITH PLATING
alal] -
c cl é
a7
BASE METAL
SECTION B—B

Figure 4-3 SSOP24 (P0.635mm) 3R~
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BT

4.5 QFN24

LASER MARK
FIN 1 1.D.

ai

= 1T

DETAIL A

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

NS
SYMBOL MIN
— T N [A 0.70
F— & A 0.00
J N M .Uy
- : )
- - = —
I b 0.20
N [} - = b1
S - -
D 3.90
E 3.90
4 D2 2.40
£2 2.40
Nd
Ne
e
h 0.
K 0.35
L 0.40 0.45

Figure 4-4 QFN24 (4x4x0.75-P0.50mm) 33 R~
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4.6 TSSOP20
COMMON DIMENSTOS
— (UNTTS OF MEASURE=MILLIMETER)
- STBOL DIMENSTON (MM)
20 R MIN NOM MAX
II000I0T ] ¥, et
L Al 0. 05 - 0.15
A2 0. 80 - 1.05
b 0.19 - 0.30
E 6.25 | 6.30 | 6.55
N o 4.30 | 4.40 | 4.50
D 6.40 | 6.50 | 6.60
~
O/P“\” ‘ Y @ e 0. 65BSC
) & L 1. 00BSC
L o4 [ - o
I R oy =
7 o 01 12° TYP
Nl 02 12° TYP
TOP VIEW 03 [ ooo | - | s
D R
[ T _
2 <L <
SIDE VIEW
Figure 4-5 TSSOP20 (P0.65 mm) Hf#R~F
' [ ]
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BT

4.7 QFN20

— - SIS
| | B a.
_____+_____ w e ol -9-—‘+-——E'

‘ ) ! -
y = I D=
| N alaloli

EXPOSED THERMAL
PAD Z0NE BOTTOM VIEW

SIDE VIEW

SYMBOL MILLIMETER

MIN NOM MAX
A 0. 50 0.55 0. 60
Al 0.02 0.05
b 0.15 0.20 0.25
c 0. 152REF
D 2.90 3.00 3.10
D2 1.55 1.65 1.75
e 0. 40BSC
Ne 1. 60BSC
Nd 1. 60BSC
E 2.90 3.00 3.10
E2 1.55 1.65 1.75
L 0.35 0.40 0.45
h 0.20 0.25 0. 30

Figure 4-6 QFN20 (3x3x0.55—-P0.40mm) 33 R~}
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WER

5.1 7= fhr B HTE

APT 32 F 1 7 01 G 7 P 8

ARG
6 —-407C to 85°C
8 — -40°C to 105°C

v
FHKR, S — SSOP
P — TSSOP
U — QFN

ROMK/): 7 — 48KB
6 — 32KB

EH%E: G — 28pin
H — 24pin
F — 20pin

\4
S/F: flash MCUZ 5

Figure 5-1 7Sy & MiE

' [ ]
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5.2 BRI 5T M F0t
Table 5-1 APT32F17017% 5T 2S5 H

2 FLASH X/ SRAM K/ ESp
APT32F1701G7P8 48K 12K TSSOP28
APT32F1701G7U8 48K 12K QFN28
APT32F1701H7S8 48K 12K SSOP24
APT32F1701H7U8 48K 12K QFN24
APT32F1701F7P8 48K 12K TSSOP20
APT32F1701F7U8 48K 12K QFN20
APT32F1701G6P8 32K 12K TSSOP28
APT32F1701G6U8 32K 12K QFN28
APT32F1701H6S8 39K 12K SSOP24
APT32F1701H6U8 39K 12K QFN24
APT32F1701F6P8 39K 12K TSSOP20
APT32F1701F6U8 39K 12K QFN20
APTCHIP MICROELECTRONICS 5-2 l'lp 1.
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