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1.1 XXM ®
AL SEAPTI2F173272 M M, A HE 52 B A28 44158 F i B AN VR 40 A RS A5 B

1.2 APT32F173244R

APT32F1732 & 1 57 M54 e i3 TF 3L &F (T-Head Microsystems) CPU 1% €906 (iff DSP. Fuks 7 iz B Ak
7141 8K Icache) JF & ) 32 fii stk BEAR A B Hl. APT32F1732 3 Tk A3k Flash T2, A E MR 7%
U5, BFESAULERS . BRUS EEOREE T RIS A A L Tolk#fl, NEE, HEFREE.

T-Head 32/,CPU N 1% (5443 /K £%)

Jr#128KBytestE /7 N7, 8KbytesH i [N 17

P2 32KBytes SRAM,  (24K-DSRAM+8K-ISRAM or 16K-DSRAM+16K-ISRAM) 1] I -T-HEks, HdEf76E, 1%
T AEfit

TAEHEE: - 40to 85°C

TAEHEYEH: 1.8t05.5V

i LAESI=E: 105MHz

T 45 RISC-V CLICH Wiz il 4%, SCHFahasie & i nl ik & i

$8 SR PR I b RN D FEE ) #5(SYSCON)

RAG I FA AR R R H 4% (ETCB)

CRC#il# (CRC)

2 4~ DMAZF=iil#s (DMA)

1 MSCE T ER 28 (IWDT)

104167 2B IE [R5 b BT 4, SCFRFPWMIRE (GPTAO~GPTAS3, GPTBO~GPTBS)
1/M1647 14 # (COUNTERA), S H 3h H 8 Dhg DL SRR B TR T 8 hae (B R AEAR)

AN160FE AT TIMER (Basic Timer)

IM16AKRINFETIMER (LPT)

11M164IRTC

HATIEAEREIT: 1x12C, 2x USART, 3x UART, 2x SPI, 2 x SIO, 1 x CAN

2N12fADC, ZHFiR3MSPSH A, ADCHINSLFFATHESMTADCIN, 1/5VDD. A ks i ik 2 % U5

(INTVREF)Z{OPA%iI A\

11~ 1247DAC

Y ¥F10com*8segft H s 145 LED YK S

14/ K HL AT B B 11 A R0 (R 65 B SRR E N B K FBLAL 9 120mA)
SCRR3AN ST R AL B A
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o SCHFANIRST RN BIEIE FSORES i T B % ADCHIIA

o SCFFAZE HUERIEL.OVAL P E E HL E IR 2.048V/3.072V/4.096V
e X HF96bit UID

e . FFRUN, SLEEP, FIDEEP-SLEEP#=

' »
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1.3 FERH
1.3.1 635 (CPU)

o 32-bit RISCV CPU%, X HFDSPHR4 I Nk, LT rlis H 154
o 32 32fiEH A7

o ISR KL

e J#8K ICache

o 2JHMA32x323k1%, 2JHMATR BN, 3 W HRE LR AR

e SWD (Serial Wire Debug)iffi4% 0

1.3.2 T (Memory)

o Zik128KbytesfiI N HIFE T NAE, CIFISPLRYT, LRI XM K/ E, SCHFCRCIKSK:
o Zik8KbytesHALHIE INFE, HIEFlashFEHES, Aodifdyiair
e User Optionfit &
A S A A R R B
&I A RRIR AR E
RG22 4= VR B
o LHEEHEN, SRR RS (REREGEHRSEE)
o £iA32Kbytes[] HFSRAM, 5> AT AL E AISRAM, SCHREATHAL L
o /Iii(little-endian) 77 fif 77 2\

1.3.3 RISC-V CLICH- Wizsti| 58

o AEANTRITYE AR A [ T 1 1) b

o RANPWTEA ML B (EREEE A
o SCRENMI

o XFFPTIRE

o SCRRHPITIR AN Fh T G 3

1.3.4 R EHIF(SYSCON)

o HMEEIR 1M F| 24MHz (EMCLK: External Main Clock, #h# 3= 44)
o HMEBHHYE 32.768K(ESCLK: External Sub Clock, #h#s4imt4)

e W EIR 131.072KHz / 2.097MHz / 4.194M/ 5.556MHz (default) /i optioni& £ (0.5%fk %@ #7414, IMCLK:
Internal Main Clock, P38 E /%)

o WHEPFEIEIREY #24MHz (1% %= @ #4%414, HFCLK: High Frequency Clock, P &6 i i)
o NEIPLLYUHIIRG &%, A HHICE, &S5 FF105MHz
WERGR 27KHZz (5%m 2@ {E, ISCLK: Internal Sub Clock, P #1)
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o CRHEYIFEREK (SLEEP/DEEP-SLEEP)

o ARIFEA T SR AR K ThFEMR AL

o TYRFEIII BhA> AR

o HMNREARRBUIEI OB FAR R, SCHRFE B DR R
o HALKIIFNE L (RSTID)

o SCREMERTEAIN(CQC) T AE

1.3.5 B Rk BEH%% (ETCB: Event Trigger Cross Bar)

o SCRFRIECE M R PYASTER ) EL B A

o EKIFEI2AMlRIEIE

. ANIEIE S F128 1 SYNCIN H bn i 1H 4 Nk 5
AN IE X FF63 N TRGZH A i 0k 4%

. AN TE 38 SCRFER A

ez e

T

1.3.6 BEE4#]88 (CRC: Cyclic Redundancy Check)

o I ¥rHETByte, Half-word, Word )5 14
o WIEFEMCRCZ HIAMEE:
o CRC-CCITT: X+ X2+ X5+1
o CRC-16: X+ X154+ X2 +1
0 CRC-32: X324+ X26 + X23 4+ X22 4+ X16 4 X12 4 X11 4 X10 4 X8 + X7 + X5 + X4 + X2+ X + 1
o THHFEMTH
o AIGMAREMIA/NBIE (LSBILSEEIEMSBILSE) ik A\ K X CRCEE AN LAKMD I (R AF

1.3.7 HEAA 237 FIEH 28 (DMA: Direct Memory Access)

o 2MMEMIEE, RENEHIE S RF6NIHIE
o RIFATHCE MO AE AT H btk
o fRIHIHETCBIEN], SCREFTAH P b fil A S F

1.3.8 W FE I IER % (IWDT: Independent Watchdog Timer)

o RALI[A] A CE
o TIHCE E NIRRT
o MRS TARAE A BT IR T I AT g A 18 A i T H AL (27KHzIN B

1.3.9 166 @ e i 28/ 3 %% (GPTA: General Purpose Timer)

o SROFECBIR: NI, . BN
o REANTIMERSCHFFI AT, A6/ T A PWIM TR i H 2
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o CSCERRIIRAS, mEANMHPME
o WIFETCBHEEZ)
o HFGPTA/B[A 5N

1.3.10 16473858 %! i) 28/1+ %28 (GPTB: Enhance Purpose Timer)
TEGPTAR A - 55 4k
o CEFEHAMAIH, FEXIEM], Hrgdnh
THRRE AR B AT R

1.3.11 FPEIR KL (Counter A)
o INIGRIIITTERE, SRR BhE E T AR L R E G I T ET g
o TR IR A T R I I AR e A A 1 A
o TE—ANFMAETEP, it /K ST kv o E T G
o AR ME T E
o T ULH T IRBhHH S Al A R IR AL

1.3.12 EAfiAT 3% (BT: Basic Timer)
o ANI6NIHIEEIETHELES, CFFA S EE IR
o WEPWMIIEHH
o UTHIT BN SRR TS ARG B
o SCRELGAECRWT A A A R

1.3.13 {RThEEmt 33/ 888 (LPT: Low Power Timer)
o 1GALMEBIGTIEES, SCHFFH S EEI AR
o —AL16M LI E A A7 S
o SMUTIATHIEEE, FISCEFL. 2. 4. 8. 16. 32. 64. 1284340
o iFBUENETIE: ISCLK. IMCLK. EMCLK. PCLKZ{#4M#HCLK
o SZEFToggledl# PWMEi H T fE
o SCRRJRIH R ORI H b

1.3.14 Bf4h e % (RTC: Real Time Counter)

o [POREMAR, CHFERY

o iFHFThAE: SCRRRT (128k24/hEEHD L 4y BRRIFAP, BCDA%IR

o HPIhAE: LRFE. AL HAMEW, BCDHRA:; HIEHER

o UFFWERIERIE: AMERER (Z$532.768KHZ) . YIS EIRIMCLKAN A HEIHRISCLK
o SCRF2AN R G R b
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BEiR

SRR J 1 I o R
AR G CLO% D

1.3.15 FEp Rk S (USART)

2/ iliE

SCHES. 6. THIBHL A K

FUAl 1 8X8 AL R FIFO

CIE TELiip TR

RRIR AL, MRS IR 28 4708 HH A R 4
X FFLoop-back# =
SRR A X T AR R
TEFLINGZ PR LINL.28K#HLIN2.0
YRR 1SO7816-3 %

1.3.16 BRARPWAS (UART)

3MMidiE

SOI B K, RIS AL (TR, O/1RLE)
P A 8X8 ALK A& FIFO

CIE T

1.3.17 FEp BT EE& (12C)

1A™iETE

KREZ ENU2CHLR, SCRFEHLECE MHLTAERE.

PR 100KDbit/s, =i 1 x0400Kbit/s, i md A= LMbit/s
HER H AT 87 U A i A X 1) B A

74780 1007 T4k

H 3 SRR Th g

FI8x8A I K FIFO

RRREHEN . FAAREN

1.3.18 FI2P4hstEEO (SPD

2/ i@iE

Al IRAE BRI S 431647
SCHE NI MBI

U 8x 1647 IS K FIFO

APTCHIP MICROELECTRONICS 1-6
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1.3.19 BT NHIH (SI0)
o HZEGFEN, SCRRNUR B AL
o H[EITHC B P AT B 2 AP B R R
o BT EID I ihAs &
o HRMUESTR, AT R EERE AL (bit) YRR FURT il A
o FRURAT, WRIEHLE A TER:
1.3.20 #H|88 /EMEED (CAN)
o 1M
o TEFCANEZTHN2.0fA, PartAFIB
o THrEiA1Mbit/s LR
o 32MNHEXH
o HMHEXNGEHCHKIRA
o TZAEMIFIFORR
o A[4FLEfH Loop-back R T EH
o CAN_TXZ% & B mT fe B 1l I
1.3.21 ¥ #EE5 (AD Converter)
o 2L g
o ZIRATAEBIREI N IEIE LIRS, S L FEFVDD. FVR HINTVREF.
e ADCHIAZFFIMHBADCIN, 1/5VDD. P iBE ks & H & S % YR (INTVREF) B OPA%I A
o 12 i P 3MSPSEL 4 il
o SRR SR ORIREE {4 L A e o IR
o  TREMEMEN, REWIALI6N ST, ARG EHREIE, BT, FRiR
o CTRRELLELML . RIREEIAISERF R, RTEC B R AR S
1.3.22 HiEEEHES (DA Converter)
o EHHFE IR FF1IMbps
1.3.23 AEFEBESEJE (INTVREF: Internal Voltage Reference)
o T/ENADCHIKAEEIEIE KN
e {FNADCHIVREF#IN (ADCLI TAEFEMRHEUIRAS T)
o SHHE: 1.0V
1.3.24 HEFEEEEIR (FVR: Fixed Voltage Reference)
e A[{ENADCHIVREF#IA
' [ ]
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APT32F 173253 FAHf

BEiR

AT N CMP ) A i 4\
AIEOPAI J#E HL £ (CM)
ZFEHE:  2.048V/3.072V/4.096V

1.3.25 Bl LLE#E (CMP: Comparator)

SCRFBANST B L B s

T TC A B B AT R P HIE I

SCHF A AR R S S T TR T RE

RESE I E T 45 (K PWM i A O BB A HE (KT R A5 5

1.3.26 BHEKE (OPA: Operational Amplifier)

SCHRFAN ST VBN IS STSOR SR

A TC P PN S 2 42

I TR N [RAR RSO S A BB S — A

AN E RS FIBOR AR, TROCES S NS H i 0T, ) d e 04 e BE I R I8 T80
i AT LAVE A ADCIR RS

1.3.27 RS E R #HIEH#E (LEDC)

¥ Fr10com*8seg) H 3h {1 LEDIK 5]

SCREREA B S, b A LA IR R RS AT I8 I P A7 A T
FITC B 1) COMIE T BRI 57 B 42 11

LK1 K AR IR0, 7 UL E 9K EILED (1~ 120mA)

BB 7 B ) 1R IE T R LA fih #5422 B )y 6 5 A [ B 1) B P 3 P e — A5 i

1.3.28 BHIO (GPIO)

64 B %541GPIO

Hededi B AR PTG E, BN B R

SR RS W, SO BhFE /TP MO L E (o 14/MOSFE K LN
IV & IR SCRE AN T T R, SR IR SCHE 208 10 i

1.3.29 fRThFEMER

SLEEP: XPFIEFEN RS #HFICPUR £

DEEP-SLEEP: XMt H RGN £ FICPUR %, ZEIRA TR
AIECE MR SNSRI, IWDTH KT, LVDH W, RTCHIKEE LPT H K

1.3.30 EHEfr (POR: Power On Reset)

EAIHEE: 1.6V

10127"
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1.3.31 fkHERH (LVD: Low Voltage Detector)

ATC B R R R AL T RE, PTIESANHL R (1.9V/2.2V/2.5V/2.8V/3.1/3.4/3.7/4.0).
AL E K PP AR T, TTIESANHLAE (2.1V/2.4V/2.7V/3.0V/3.3/3.6/3.9/LVDIN).

1.3.32 /e ETEE

e 18Vto5.5V

1.3.33 T/EMRVEE

o SMEEMIE: IMHz ~ 24 MHz
o  WHIEH: IMOSC: 5.666 MHz (max) /HFOSC: 24 MHz (max) /PLL: 105 MHz (max)
1.3.34 TEEEEHE

e —-40to85°C

1.3.35 3

64-LQFP
48-LQFP

' »
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APT32F1732%3 Ft BeR
1.4 HEUER
/ e N
32bit Fﬂg&v CPU i 5 SRAMO
5 SRAM1
8K ICACHE  |PSNgl Debug B & -
Control T
(o]
(0]
Bus (;:Llill\f':l' A Internal
Control Flash CRC
Controller
K AHB Lite Bus Interface
. N\ Y,
AHB BUS
] DMAO DMAL
AHB2APB Bridge
4 / SYSCON N
> 12C LVD IWDT
<->< USART x 2
4—»( UART x 3
) ( SPIx2
< .( | ISCLK CTL (27KHz) |
SO 2 _ ISCLK CTL (27KHz) )
< CAN ® 12btADCx2  )a—
A | _
0( ST @ 12-bit DAC
<
<—>< LED Drive Controller . CMP x 3 )4*
<—>< GPTA x 4 . OPA x 4 )4—»
4—»( GPTB x 6 WWDT ><_
- CNTA = LPT Dase
4—»( BT x 4 RTC )—»
GPIO  |@p
“
Figure 1-1 APT32F1732#EHE R
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(= L

N

1ME
AR E A IR APT32F17327 i B DI 5 .«

f

W

S 1R
B AR
o EMfNIA

o PadriigRA

] "
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BB E

2.2 BhIe X HE

PD4/CLO/SIOVIGPTB1_CHAY/EBIOIGP TB2_CHAY/G1
PCI3/RTC_ALM/GPTB5_CHAX/GPTB1_CHAX/UART1_RX/GPTBO_CHAX/UARTO_RX/CPO_OUT/CPIN2PIADC_INAO
PC14/SXINGPTB5_CHAY/GPTB2_CHAY/UARTI_TX/GP TB1_CHAX/UARTO_TX/CP1_OUT/ADC_INAL
PC15/SXOUT/EBI1/GPTB2_CHAX/CP2_OUT/ADC_INA2

PDO/XIN/GP TB5_CHAX/EBI3/UART2_RX/GPTBO_CHBILED_SO/G1/CPINIOP/ADC_INA3
PD1/XOUT/SPIL_NSS/EBI2/UART2_TX/GPTB1_CHB/LED_S1/CLO/CPINION/ADC_INA4
PDS/NRST/SPI1_SCK/CNTA_BUZ/BT2_OUTIGPTB2_CHBICPIN2N/ADC_INAS
PCO/LPT_IN/SIO0/UART2_RX/GPTB3_CHBICPIN11PIADC_INAL7
PCULPT_OUT/EBIO/UART2_TX/GPTB4_CHB/CPIN12P/ADC_INA1S
PC2/SPI1_NSS/EBIL/GPTBS_CHBICPIN13P/ADC_INALY

PC3/SPI1_SCK/EBI2ICPIN14P/ADC_INA20

VSSA

VDDA

PAOISPI1_MISO/GPTAO_CHA/GP TB3_CHAX/EBI3/BT0_OUT/LED_S2/CPINOP/OPAOP/ADC_INA2L
PAL/SPI1_MOSI/GPTAO_CHB/GPTB4_CHAX/BT1_OUT/LED_S3/CPINON/OPAON/ADC_INA22
PA2/USART1_TX/GPTA1_CHAICLO/UART1_TX/BT2_OUT/LED_S4/UARTO_TXIOPADX/ADC_INAZ3

0
@
2

a
2
s

PBI/USART1_RX/GP TAO_CHB/I2C_SDA/CAN_TX/EBI2/GP TB4_CHAY/LED_CS/GO/CPININ/ADC_INA1S

u
H
2
s
5
£
H
9
S
e
3
3
o
Y
S
5
<
g
5
9
]
i
2
g
S
J
S
2
S
5
g
5
g
2
FS
o
&
g
3
2
2
g

2
£
J
8
<
H
]
£
H
S
g
8
8
2
S
o
8
5
3
<
g
&
@
g
1]
2
g
=
H
2
H]
3
g

-
5
3
g
g
[
H
H
F4
£
g
3
o
El
z
I
3
e
o
g
2
3
3
g
z
2
3
2
5
&
2
g
;
2
5
g

PBB/UARTL_TX/GPTA1_CHA/I2C_SCL/LPT_OUT/GPTB5_CHAX/GPTB3_CHAX/LED_C2/CPINTPIADC_INAL4

PBS5/SPI0_MOSI/GPTA3_CHBILPT_IN/SPI1_MOSI/GP TB4_CHAX/GO/OPALX/ADC_INA13.

PB4/SPI0_MISO/GPTA3_CHA/EBI3/SPI1_MISO/GP TB3_CHAX/LED_C1/OPALN/ADC_INA12

PB3/SPI0_SCKIGPTA2_CHBISPI1_SCK/CLO/EBIL/LED_CO/OPALP/ADC_INALL

PD2/SPI0_NSS/GPTA2_CHA/EBIL/SPI1_NSS/BT3_OUT/LED_CY/ADC_INALD

PC12/USARTO_CK/USART1_CK/EBI2/SPI1_MOSI/BT2_OUT/LED_CB/ADC_INAY

PC11/USARTO_RX/USART1_RX/UART2_RX/SPI1_MISO/I2C_SCL/BT1_OUT/LED_C7/ADC_INAS

PC10/USARTO_TX/USARTL_TX/UART2_TX/SPI1_SCK/I2C_SDA/BTO_OUT/LED_C6/ADC_INAT

PA15/SPI0_NSS/UARTL_RX/UARTO_RX/SPIL_NSS/EBI0/GO/CPIN7N/ADC_INAG

PA14/SWDCLK/I2C_SDA/UARTL_TX/UARTO_TX/LED_CO

o

F_RST

APT32F1732

64-LQFP

F_SCLK|

F_SDAT|

vss

PA3/USART1_RX/GPTAL_CHB/GPTB5_CHAX/UART1_RX/BT3_OUT/LED_SS/UARTO_RX/OP A3P/ADC_INB20

VDD

PA4/SPI0_NSS/USART1_CK/DACO_OUTILPT_OUT/UART1_TX/UARTO_TX/GLIOPA3N

PAS/SPI0_SCK/EBI3/LPT_INJUART1_RX/UARTO_RX/LED_S6/G1/OPA3X/ADC_INBS

PAB/SPI0_MISO/GPTA2_CHA/EBIOIGPTB3_CHAX/LED_S7/G1/OPA2X/ ADC_INBY

PA7/SPI0_MOSI/GPTA2_CHBIGPTB3_CHAY/GPTB4_CHAX/GPTBO_CHAY/G1/OPAZN/ADC.

PC4/12C_SCLIUARTO_RX/CAN_RX/LED_S6/CPIN1SPIADC_INB2L

PC5/12C_SDA/UARTO_TX/CAN_TX/LED_S7/ADC_INB22

PB10/GPTAL_CHAIUSARTO_TX/GPTAO_CHA/I2C_SCLIUARTO_RX/GO/CP1_OUTICPIN4P/ADC_INB14

PB2IRTC_ALM/USARTO_CK/EBI2/CPO_OUT/CPINSN/ADC_INB13

PB11/GPTAL_CHB/USARTO_RX/GPTAO_CHB/I2C_SDA/UARTO_TX/GO/CP2_OUT/CPINAN/ADC

PA13/SWDIO/I2C_SCLIUART1_RX/UARTO_RXILED_C8
PA12/CAN_TX/UARTL_TX/UARTO_TX/SPI0_SCKIGPTB3_CHAX/GPTBO_CHAX/LED_C7/GPTA2_CHA/ADC_INB7
PA11/CAN_RX/EBIOISPI0_NSS/GPTB3_CHAY/GPTBO_CHAY/LED_C6/GPTA1_CHA/ADC_INB6
PA10/CNTA_BUZ/USARTO_RX/GPTBS5_CHAX/EBIOIGPTB2_CHAX/GPTB2_CHAX/CP2_OUT/ADC_INBS
PAY/EBI1/USARTO_TX/GP TB4_CHAX/GP TB1_CHAX/GPTB2_CHAY/CP1_OUT/CPININ/ADC_INB4
PAB/USARTO_CK/GPTB3_CHAX/DACO_OUT/GPTBO_CHAX/GPTB1_CHAX/CPO_OUT/CPIN1P
PC9/GPTA3_CHBII2C_SDA/UART1_RX/ADC_INB18

PC8/GPTA3_CHA/I2C_SCL/IUART1_TX/ADC_INB17

PC7/GPTA2_CHBIUART2_RX/EBIJ/ADC_INB16

PC6/GPTA2_CHAIUART2_TX/EBIZ/ADC_INB1S

PB15/SPI0_MOSI/BTO_OUT/GP TB5_CHAY/GP TB2_CHAY/GP TB1_CHAY/CPINGN/ADC_INB3
PB14/SPI0_MISO/BT1_OUT/GPTBA_CHAY/GPTB1_CHAY/GPTBO_CHAX/CPINGPIADC_INB2
PB13/SPI0_SCK/BT2_OUT/GP TB3_CHAY/GP TBO_CHAY/GP TBO_CHAY/CPINSN/ADC_INB1
PB12/SPI0_NSS/BT3_OUT/EBIL/USARTO_CK/GO/CPINSPIADC_INBO

Figure 2-1 B X (64 LQFP)
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BB E

PD4/CLO/SIO0/GPTB1_CHAY/EBIO/GPTB2_CHAY/G1
PC13/RTC_ALM/GPTB5_CHAX/GPTB1_CHAX/UART1_RX/GPTBO_CHAX/UARTO_RX/CPO_OUT/CPIN2P/ADC_INAO E
PC14/SXIN/GP TB5_CHAY/GPTB2_CHAY/UARTL_TX/GPTB1_CHAX/UARTO_TX/CP1_OUT/ADC_INAL 3]
PC15/SXOUT/EBIL/GPTB2_CHAX/CP2_OUT/ADC_INA2 E
PDO/XIN/GPTB5_CHAX/EBI3/UART2_RX/GPTBO_CHB/LED_S0/G1/CPIN10P/ADC_INA3
PDXOUT/SPIL_NSS/EBI2/UART2_TX/GPTB1_CHBILED_SL/CLO/CPINION/ADC_INA4 5]
PD5/NRST/SPI1_SCK/CNTA_BUZ/BT2_OUT/GPTB2_CHB/CPIN2N/ADC_INAS

VSSA

vooa (2]

PAOISPIL_MISO/GPTAO_CHA/GP TB3_CHAX/EBI3/BTO_OUTILED_S2ICPINOPIOPAOP/ADC_INAZ:
PA1/SP11_MOSI/GPTAO_CHB/GPTB4_CHAX/BT1_OUT/LED_S3/CPINON/OP AON/ADC_INA22
PA2/USART1_TX/GPTA1_CHA/CLO/UART1_TX/BT2_OUT/LED_S4/UARTO_TX/OPAOX/ADC_INA23

PB8/USARTI_TX/GPTAO_CHA/I2C_SCL/CAN_RX/EBI1/GP TB4_CHAX/LED_C4/GO/CPINOP/BUF

PBY/USART1_RX/GPTAO_CHB/I2C_SDA/CAN_TX/EBI2/GP TB4_CHAY/LED_C5/GO/CPINON/ADC_INA16

vss

(=] voo

PD3/USART1_CK/SIO0/EBI3/CNTA_BUZ/CLO/SIOL/GO/CPINSP/ADC_INA1S

PB7/UARTL_RX/GPTA1_CHB/I2C_SDA/GPTB3_CHAY/LED_C3/CPINBN/FVROUT

PB6/UARTL_TX/GPTA1_CHAI2C_SCL/LPT_OUT/GPTB5_CHAX/GPTB3_CHAX/LED_C2/CPIN7P/ADC_INA14

PBS5/SPI0_MOSI/GPTA3_CHBILPT_IN/SPI1_MOSI/GPTB4_CHAX/GO/OPALX/ADC_INA13

PBA4/SPI0_MISO/GP TA3_CHA/EBI3/SPI1_MISO/GPTB3_CHAX/LED_C1/OPAIN/ADC_INA12

PB3/SPI0_SCK/GPTA2_CHB/SPI1_SCK/CLO/EBI1/LED_CO/OPAIP/ADC_INALL

PA15/SPI0_NSS/UART1_RX/UARTO_RX/SPI1_NSS/EBIO/GO/CPIN7N/ADC_INA6

PA14/SWDCLK/I2C_SDA/UART1_TX/UARTO_TX/LED_C9

@)

APT32F1732
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VDD

vss

PA13/SWDIO/I2C_SCL/UART1_RX/UARTO_RX/LED_C8
PA12/CAN_TX/UART1_TX/UARTO_TX/SPI0_SCK/GPTB3_CHAX/GPTBO_CHAX/LED_C7/GPTA2_CHA/ADC_INB7
PAL1/CAN_RX/EBIO/SPI0_NSS/GP TB3_CHAY/GPTBO_CHAY/LED_C6/GPTA1_CHA/ADC_INB6
PA10/CNTA_BUZ/USARTO_RX/GPTB5_CHAX/EBI0/GPTB2_CHAX/GP TB2_CHAX/CP2_OUT/ADC_INBS
PAY/EBIL/USARTO_TX/GPTB4_CHAX/GPTB1_CHAX/GP TB2_CHAY/CP1_OUT/CPININ/ADC_INB4
PAS/USARTO_CK/GPTB3_CHAX/DACO_OUT/GPTBO_CHAX/GPTB1_CHAX/CPO_OUT/CPIN1P
PB15/SPI0_MOSI/BT0_OUT/GPTB5_CHAY/GPTB2_CHAY/GP TB1_CHAY/CPINGN/ADC_INB3
PB14/SP10_MISO/BT1_OUT/GPTB4_CHAY/GPTB1_CHAY/GPTBO_CHAX/CPINGP/ADC_INB2
PB13/SPI0_SCK/BT2_OUT/GPTB3_CHAY/GPTBO_CHAY/GPTBO_CHAY/CPINSN/ADC_INB1
PB12/SPI0_NSS/BT3_OUT/EBIL/USARTO_CK/GO/CPINSP/ADC_INBO

PAB/SPI0_MISO/GPTA2_CHA/EBI0/GPTB3_CHAX/LED_S7/G1/OPA2X/ ADC_INB9

PA7/SPI0_MOSI/GPTA2_CHBIGPTB3_CHAY/GPTB4_CHAX/GP TBO_CHAY/G1/OPA2N/ADC_INB10

PA4/SPI0_NSS/USART1_CK/DACO_OUT/LPT_OUT/UART1_TX/UARTO_TX/G1/OPA3N

PAS5/SPI0_SCK/EBI3/LPT_INJUART1_RX/UARTO_RX/LED_S6/G1/OPA3X/ADC_INBS
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PBO/SIO0/GPTA3_CHA/GP TB4_CHAY/GPTBS_CHAX/GPTB1_CHAY/GP TBO_CHAX/G1/OP A2P/ADC_INB11

PB1/SIOL/GPTA3_CHB/GP TB5_CHAY/LVDIN/GP TB2_CHAY/GP TB1_CHAY/G1/CPIN3P/ADC_INB12
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BB E

2.3 BHIThRE S

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

UP: LHif#RE; DN: FHifHERE

o 10: XA 1 fioN: O: T P AR G: #hi; Z:

e H

Table 2-1 BT, KBENSHF

5 E|E < |2
E E E AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 EXI E E
ol gl & 8 | &
Y I e @
1 PD4 CLO SI00 GPTB1_CHAY EBIO GPTB2_CHAY Gl - - 10

2 2 PC13 RTC_ALM GPTB5_CHAX | GPTB1_CHAX UART1_RX GPTBO_CHAX UARTO_RX CPO_OUT CPIN2P ADC_INAO Y 10 A
3 3 PC14 SXIN GPTB5_CHAY | GPTB2_CHAY UART1_TX GPTB1_CHAX UARTO_TX CP1_OUT ADC_INA1 Y 10 A
4| 4 PC15 SXouT EBI1 GPTB2_CHAX CP2_OUT ADC_INA2 Y 10 z
5 5 2 PDO XIN GPTB5_CHAX EBI3 UART2_RX GPTBO_CHB LED_SO Gl CPIN1OP ADC_INA3 Y 10 z
6 6 3 PD1 XouT SPI1_NSS EBI2 UART2_TX GPTB1_CHB LED_S1 CLO CPINION | ADC_INA4 Y 10 z
7 7 4 PD5 NRST SPI1_SCK CNTA_BUZ BT2_OUT GPTB2_CHB CPIN2N ADC_INA5 Y 10 z
8 PCO LPT_IN SI00 UART2_RX GPTB3_CHB CPIN11P |ADC_INA17 Y 10 A
9 PC1 LPT_OUT EBIO UART2_TX GPTB4_CHB CPIN12P |ADC_INA18 Y 10 A
10 PC2 SPI1_NSS EBI1 GPTB5_CHB CPIN13P |ADC_INA19 Y 10 A
11 PC3 SPI1_SCK EBI2 CPIN14P | ADC_INA20 Y 10 z
12| 8 VSSA - - - - - - - - - - GND G
13 9 [ 5 | vDDA - - - - - - - - - - PWR P
14|10 6 PAO SPIL_MISO | GPTAO_CHA | GPTB3_CHAX EBI3 BTO_OUT LED_S2 CPINOP OPAOP |ADC_INA21[ Y 10 p2
1511 7 PAL SPIL_MOSI | GPTAO_CHB | GPTB4_CHAX BT1_OUT LED_S3 CPINON OPAON |ADC_INA22[ Y 10 p2
1612 8 PA2 USARTL_TX | GPTA1_CHA CLO UARTL_TX BT2_OUT LED_S4 UARTO_TX OPAOX |ADC_INA23[ Y 10 z
17113 9 PA3 USART1_RX GPTA1_CHB | GPTB5_CHAX UART1_RX BT3_OUT LED_S5 UARTO_RX OPA3P ADC_INB20 Y 10 z
18 VSSs N B - N N . - - - GND G
19 VDD - - - - - - - - - PWR P
20| 14 | 10 PA4 SPIO_NSS USART1_CK DACO_OUT LPT_OUT UART1_TX UARTO_TX Gl OPA3N Y 10 A
21| 15| 11 PAS SPI0_SCK EBI3 LPT_IN UART1_RX UARTO_RX LED_S6 Gl OPA3X ADC_INB8 Y 10 A
22| 16 | 12 PAG SPI0_MISO GPTA2_CHA EBIO GPTB3_CHAX LED_S7 Gl OPA2X ADC_INB9 Y 10 A
23| 17 | 13 PA7 SPI0_MOSI GPTA2_CHB | GPTB3_CHAY GPTB4_CHAX | GPTBO_CHAY Gl OPA2N ADC_INB10 Y 10 z
24 pC4 12C_SCL UARTO_RX CAN_RX LED_S6 CPIN15P [ADC_INB21| Y 10 z
25 PC5 12C_SDA UARTO_TX CAN_TX LED_S7 ADC_INB22 Y 10 z
26| 18 | 14 PBO SI00 GPTA3_CHA | GPTB4_CHAY GPTB5_CHAX | GPTB1_CHAY | GPTBO_CHAX G1 OPA2P ADC_INB11 Y 10 z
27|19 | 15 PB1 Sio1 GPTA3_CHB | GPTB5_CHAY LVDIN GPTB2_CHAY | GPTB1_CHAY G1 CPIN3P ADC_INB12 Y 10 z
28| 20 PB2 RTC_ALM USARTO_CK EBI2 CP0O_OUT CPINSN [ADC_INB13 Y 10 z
29| 21 PB10 GPTA1_CHA USARTO_TX GPTAO_CHA 12C_SCL UARTO_RX GO CP1_OUT CPIN4P |ADC_INB14 Y 10 z
30| 22 PB11 GPTA1_CHB USARTO_RX GPTAO_CHB 12C_SDA UARTO_TX GO CP2_OUT CPIN4AN  [ADC_INB19 Y 10 z
31| 23| 16 VSS - - - - - - - - - - - GND G
322417 VDD - - - - - - - - - - - PWR P
33| 25 PB12 SPIO_NSS BT3_OUT EBI1 USARTO_CK GO CPIN5P ADC_INBO Y 10 z
34| 26 PB13 SPI0_SCK BT2_OUT GPTB3_CHAY | GPTBO_CHAY GPTBO_CHAY CPIN5SN ADC_INB1 Y 10 z
35| 27 PB14 SPI0_MISO BT1_OUT GPTB4_CHAY | GPTB1_CHAY GPTBO_CHAX CPIN6P ADC_INB2 Y 10 A
36| 28 PB15 SPI0_MOSI BTO_OUT GPTB5_CHAY | GPTB2_CHAY GPTB1_CHAY CPIN6N ADC_INB3 Y 10 z
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37 PC6 GPTA2_CHA UART2_TX EBI2 ADC_INB15 Y 10
38 PC7 GPTA2_CHB UART2_RX EBI3 ADC_INB16 Y 10
39 PC8 GPTA3_CHA 12C_SCL UART1_TX ADC_INB17| Y 10
40 PC9 GPTA3_CHB 12C_SDA UART1_RX ADC_INB18 Y 10
41| 29 | 18 PA8 USARTO_CK | GPTB3_CHAX DACO_OUT GPTBO_CHAX | GPTB1_CHAX CPO_OUT CPIN1P Y 10
421 30 | 19 PA9 EBI1 USARTO_TX | GPTB4_CHAX GPTB1_CHAX | GPTB2_CHAY CP1_OUT CPIN1IN ADC_INB4 Y 10
431 31 | 20 PA10 CNTA_BUZ USARTO_RX | GPTB5_CHAX EBIO GPTB2_CHAX | GPTB2_CHAX CP2_OUT ADC_INB5 Y 10
44 32| 21 PALL(HS) CAN_RX EBIO SPIO_NSS GPTB3_CHAY | GPTBO_CHAY LED_C6 GPTA1_CHA ADC_INB6 Y 10
45| 33 | 22 |PA12(HS) CAN_TX UART1_TX UARTO_TX SPI0O_SCK GPTB3_CHAX | GPTBO_CHAX LED_C7 GPTA2_CHA ADC_INB7 Y 10
46| 34 | 23 [PA13(HS) SWDIO 12C_SCL UART1_RX UARTO_RX LED_C8 Y SWDIO
47| 35 VSS - - - - - - GND
48| 36 VDD - - - - - - PWR
49| 37 | 24 |PA14(HS) SWDCLK 12C_SDA UART1_TX UARTO_TX LED_C9 Y SWCLK
50| 38 | 25 PA15 SPIO_NSS UART1_RX UARTO_RX SPI1_NSS EBIO GO CPIN7N ADC_INA6 Y 10
51 PC10(HS)| USARTO_TX USART1_TX UART2_TX SPI1_SCK 12C_SDA BTO_OUT LED_C6 ADC_INA7 Y 10
52 PC11(HS)| USARTO_RX USART1_RX UART2_RX SPI1_MISO 12C_SCL BT1_OUT LED_C7 ADC_INA8 Y 10
53 PC12(HS)| USARTO_CK USART1_CK EBI2 SPI1_MOSI BT2_OUT LED_C8 ADC_INA9 Y 10
54 PD2(HS) SPIO_NSS GPTA2_CHA EBI1 SPI1_NSS BT3_OUT LED_C9 ADC_INA10
55| 39 | 26 | PB3(HS) SPIO_SCK GPTA2_CHB SPI1_SCK CLO EBI1 LED_CO OPA1P ADC_INA11 Y (]
56 | 40 | 27 | PB4(HS) SPI0O_MISO GPTA3_CHA EBI3 SPI1_MISO GPTB3_CHAX LED_C1 OPA1N ADC_INA12 Y (o]
57| 41| 28 PB5 SPI0O_MOSI GPTA3_CHB LPT_IN SPI1_MOSI GPTB4_CHAX GO OPA1X ADC_INA13 Y (]
58| 42 | 29 | PB6(HS) UART1_TX GPTA1_CHA 12C_SCL LPT_OUT GPTB5_CHAX | GPTB3_CHAX LED_C2 CPIN7P ADC_INA14 Y 10
59| 43 | 30 | PB7(HS) UART1_RX GPTA1_CHB 12C_SDA GPTB3_CHAY LED_C3 CPIN8N FVROUT Y 10
60| 44 PD3 USART1_CK SI00 EBI3 CNTA_BUZ CLO SI01 GO CPIN8P ADC_INA15
61| 45 | 31 | PB8(HS) | USARTL_TX GPTAO_CHA 12C_SCL CAN_RX EBI1 GPTB4_CHAX LED_C4 GO CPIN9P BUF Y 10
62| 46 | 32 | PB9(HS) | USARTL_RX GPTAO_CHB 12C_SDA CAN_TX EBI2 GPTB4_CHAY LED_C5 GO CPIN9N ADC_INA16 Y (0]
63| 47 VSS - - - - - - GND
64| 48 VDD - - B B s N PWR

HR:

1) SMEATIREFEIEH, W LME HUser Option D AEt AL HE .

2) SWDIO(PA13), SWDCLK(PA14), NRST(PD5) A4 INTE B 7 T B AR 24 015 5.

3) AR —AEHEER ENAFThRE, REXANARRFATIGE VB FEE S, #80T DIFESCIU B AFTHRERI RN, fH EEXISR fih

KA
4)  FRAHS)HSHION KRS (High Sink Current 10), STHF120mARIE T, i 71ES%EGPIOE T,
5) FREGOEKGLHHE MIER | ERFHIAFDIRE, &7 LI E N TR II6E, HISYSCON_IOMAPO/L[CFGVALN]HRGE . A Ak

152 SYSCON IO & L= ik .

Table 2-2 GOMIG1HIOMAP

CFGVAL GroupO (GO0) Group1(G1)
0 12C_SCL USARTO_TX
1 12C_SDA USARTO_RX
2 USARTO_TX USARTO_SCK
3 USARTO_RX UART2_TX
4 SPIO_NSS UART2_RX
5 SPIO_SCK GPTAO_CHA
6 SPI0_MISO GPTA1_CHA
7 SPI0_MOSI CMPO_OUT
WPT
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e 4fEH IOMAP DjEeR, PB12/PDA4/PA5/PBL ANREMUABE& M NE . tbin, 4 IOMAPO[CFGVALZ2] =
3, PB12 [f) AF7 Iiifitic B & USARTO_RX,[Xy USARTO_RX A U4 N I, IEASAC B (1) 10 =2 HThAE T 2K

6) ST ThRE, WiR L AN AN B — AN ThAg, B4 BT XL A A AR RS 5 .
THFRNIIRE, —ANIhRE REEERFE— AW, TN, SRAHE. i, PALSMPALSHIAE E LUARTO_RXDH, HAELE
BHAP—ANERIAUARTO_RXDLAE

[} ]
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2.4 BHThEEULHH
REVERGR T LA TSI Thag
o HIUEEM

o  RGIIRLEM

o MEELHLINALE M

o UHREBOEM

o INTFEET T AEH

R

1) D: %7 A 1
2) JO: Jal; It %N, O: it

3) P: HIF; G: Hb
4)Z: mi
2.4.1 HIFEER
Table 2-3 BIEE VL
BB B I/0 =g D/A
VDD - | A HIE
2R
VSS o Y]
2.42 RGTHEEE R
Table 2-4 REGTheEeE ML
BB BHZ R 110 BRI D/A
RSTB || AR AN, X5 G FERESETBE, WEREA LhiHlH, D
BT LA 5 B — A L R R 250 KRR IR ) L F7 FL RH o
XIN || A58 R 5 A
2
R XOUT O | 4hk sdRk A
CLO O | b RS £kt D
EXIx | &b Wi N JEiE D

] "
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2.4.3 TEEITh R
Table 2-5 @RI E I
B B 110 & LA D/A
PAX /O | @10 A D
PBX /O | @10 B D
GPIO PCx /O | 5@HI0 C D
PDx /O | @10 D D
GPTAX_CHA O | GPTARJIEIEA%H D
GPTA GPTAX_CHB O | GPTANJEIEBHI D
GPTBx_CHAX | O | GPTAIEIEALIXEH D
GPTB GPTBX_CHAY | O | GPTAKEEALIYHith D
GPTBx_CHB O | GPTAI @ iE B ! D
BT BTx_OUT O | BT#i D
CNTA CNTA_BUZ O | iH¥as AR B 4 D
LPT_OUT O | LPTIs 46 D
LT LPT_IN || LPTHI4M %A D
RTC RTC_ALM O | RTCIISE I kb D
12C_SCL || 12CH 7 fh D
2c 12C_SDA VO | 12C 5 47 4 D
UARTX_RX | | UART 475 32210k D
UART UARTX_TX O | UARTH AT 4R Kk i% D
USARTX_RX | | USART & 47 $cdi 21kt D
USART USARTxX_TX O | USART 17 %idi; & i% D
USARTX_CK O | USART CKiith D
SPI_NSS IO | SPI ks D
SPI_SCK IO | SPIFIE I £ 5 5 D
SPI SPI_MOSI O | SPIyitkh i 1 D
SPI_MISO || SPI%UE & N\ 1 D
SIo SIO /O | SIOKHE 4o N o th i 1 D
CAN_RX || CANH Sz 1 D
CAN CAN_TX O | CANX i3 11 D
ADC ADC_INA/Bx | | ADCHELLS N JHiE A
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RS = B 1’0 5 B8 B D/A
DAC DACO_OUT O | DACHuH! L& A
BUF O | INTVREFHL {5 A
FVR
FVR_OUT O | FVRHE(E S A
LVD LVDIN || LVD#Hi A LLE H A
LED_S[7:0] O | LED SEG#i 5= 5 A
LED —
LED_CI9:0] O | LED COM (IR #iHiRzh{s 5 A
CPx_OUT O | CMPLL#H L, Het D
CMP
CPINX || cMPREBIEA A
OPAXP I 38 SO 2% 1) 1 50 B N 3 A
OPA OPAXN || 38 SR 28 Y v i N i A
OPAXX O | &gt i A
244 FHREBEOEH
Table 2-6 RAE D& I
Bk B 1’0 5 B BH D/A
SWCLK (PA14) | | | #ATH B, WL D
SWD —
SWDIO (PA13) | I/O | ssfr#diatm N/, WEs Ldr D
245 NERFTAEER
Table 2-7 NfEREF T AEHULH
Bk B ZRR 1’0 =gk DIA
F_SCLK || 7 D
F_SDAT 10 | s 47503 D
FLASH F_RST | | B4 D
VDD HR (B AEVDDFIVSSZ B #2 N 0. 1uF I LA L Z) A
VSS G |t A
1L137"
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AR

3.1 ¥R R U
©: BFRARIE
@: RV

®: BHRE

3.2 KRS

e N IR RS H AT AR

WL, ERIRSHC &AM LA

SR AT SR

Table 3-1  1RIRSH

UK ASIR . a8 RAT LU0 5 T UE 1 2% AV Bl 9 4 REAf ORI

S s F HE By
TAEHE Voo - -0.3t06.5 \Y
EIPNGENES Vin - —-0.3to Vpp + 0.3 \Y
iy th L Vo T B 1 —-0.3t0 Vpp + 0.3 \Y
e AN IOREN 15 mA
P FANRIKBIOFEN 120 mA
Isink2 L ENIOFEN 200 mA
Isource BANOH H 15 mA
ARG iR B Ta - —40 to 85 °C
it FE I FE Tste - -65 to 150 °C
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3.3 WMHEITIEXRML

W BRI I TAR R T A B IE W T AR B PTS UV S 80 AR 5 P T A RE A5 2 O
TR A TAR S AF T TAR W e BRI T S ik, EL A A PH 40 0A

Table 3-2  #ETEEZME

o aefFAER

e 24 s A HE =Ky
TAEfHE Vbp - 1.8t05.5 \Y;
TAERRIRE Ta - —40 to 85 °C
' [ ]
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3.4 1/0 O HFRrE
Table 3-3  1/O %% A EH 4k
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
¥ 5 #AF B/ME WAEME | BRRE | B
Viro® AT, FTTURR 0.8 Voo -~ Voo Y%
Voo = 1.8V to 5.5V
TTLLAE
Vino® | PB6~PB11 PC8~PC9 PC13~PC14 22 - Voo v
Vob = 5.0V
TTLLFE
Viri® | PB6~PB11 PC8~PC9 PC13~PC14 15 - Voo v
LDV
Vobo = 3.V
TTL2#5
Vinzo® | PC4~PC5 PC10~PC11 15 - Voo v
Voo = 5.0V
TTL2#5
Vii® | PC4~PC5 PC10~PC11 1.1 - Vop v
Vop = 3.0V
Vie® B, AETTLEL _ B 0.2 Vor v
Vpp = 1.8V to 5.5V
TTLLFE
Vio® | PB6~PB11 PC8~PCY PC13~PC14 - - 0.8 v
Vob = 5.0V
TTLLFE
Viu® | PB6~PB11 PC8~PCY PC13~PC14 - —~ 0.5 Y%
I NEHEE
Voo = 3.0V
TTL2#5 58
Vize® | PC4~PC5 PC10~PC11 = - 0.5 \%
Vob = 5.0V
TTL2# K
Vir® | PC4~PC5 PC10~PC11 -~ - 0.4 v
Vob = 3.0V
Bt v LR Vor® | lon=-15mA, Vop = 5V Voo — 1.0 - - v
lo1 = 15mA , Vopb = 5V
Hoth R Voul | (i) ) ) ' Y
Vor® | I0L2 = 120mA , VDD = - - 1 Y%
APTCHIP MICROELECTRONICS 3-3 ""11.
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5V(PA11~PA14, PB3~PB4,
PB6~PB7, PB8~PB9, PC10~PC12,
PD2 5% T hiz X sl # =0)
VDD = 5V, VOH < 4V(PA0O~PA3,
o I0C 3
EN/E eI LN PA5~PAG, PC4~PC5, PDO~PD1 {& 5 6 7 mA
TR L)
B N R LR IH® BT 5 1, Vi = Vob - - 1 uA
PN L ® AT, Vin=0 - - -1 UA
by HLRE Reu® | Vob =5V, Vin = 0V 25 50 75 kQ
e Reo® | Vob =5V, Vin =5V 25 50 75 kQ
3.4.1 (VDD - VOH)” @ VDD = 5.0 V
#T7-(VDD - VOH) @ VDD = 5.0 V (standard ports)
1.4
1.2
1
=
T 08
g
:% 0.6
0.4
0.2
0
0 2 4 6 8 10 12 14 16
IOH [mA]
mm  -40°C 25°C m 85°C 105%C
Figure 3-1 (VDD-VOH)iE B B 4%
' [ ]
- |
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3.42VOL® @ VDD = 5.0 V (standard ports)

#E1-VOL @ VDD = 5V (standard ports)
1.2

1
08
6 0.6 .
=
04
0.2
0
0 2 4 6 -] 10 12 14 16
10L [mA]
m -40°C 25°C mm  85°C 105°C

Figure 3-2 VOL(standard ports)i& B i £

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

#E1-VOL @ VDD = 5V (highsink ports)
1.2
1
08
=
_-_Ej 0.6
0.4
0.2
0
0 20 40 60 30 100 120
IOL [mA]
m -40°C 25°C  mm 85%C 105°C

Figure 3-3 VOL(highsink ports)ig & i £
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3.5 1/0 ¥ O3S AR

Table 3-4 /0 ¥ AR HssHE
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

BH ”E &AF B/AME | HLBME | BKME | AL
PN N B IOFIN® FT A5 i 1 10 MHz
i H B R AR IOFout® A5 i 1 10 MHZ

' »
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3.6 AR AIRE
Table 3-5 HIAEALKFE
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
B ”E &AF B/AME | BAME | BKE | B
/MG B Jik 7 TNRST® - 100 300 500 nS
NRESET & & Vhyst® IR 1 v
NOTE: #AE A5 S HIJEKk 25 v 100ns £ 500 ns.
R NE S5 % EMT 100ns HHIAR LRSS CRESD
RN E NS S % =T 500ns BHGANE RS S (BAD

: TNRsT :

) >

| |

| |

nRESET : :f
0.3VvDD
| |
| |
Figure 3-4 nRESET BN
' [ ]
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3.7 EHEEARE
Table 3-6 ARSI
(Ta=-40to 85°C, Vbop = 1.8V to 5.5V)
e 2 s A B/AME | #BEME | BRE | BA
b H PR AR b R SRvpp? - 0.1 - - V/ImS
v
A
Status | POR Reset \;niﬁgﬁ;\?o ", Working POR Reset >< Iniﬁﬁfa?o L Working
VDD 4\ P
Min VDD
t
Figure 3-5 LM HRTE
' [ ]
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3.8 AR H Wi A\ e i
Table 3-7 AN lTH N Kr it
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)
e 21 e A B/AME | #BEME | BRE | BA
Sl TN tintH® Vop = 5.0V 15 30 45 nS
P D A ARG ik 9 tin @ Vop = 5.0V 15 30 45 nS
NOTE: #i W55 1Rk 88 95 fF o~ 15ns £ 45 ns.
RN FWHE S KT 15ns BN TERES .
RN RS S T 45ns BN ERE S .
| I |
| tnTL | tnTH |
< > < »
| I |
| I |
External [ Vin
| I/ | |
Interrupt Vi I
| I |
| I |
Figure 3-6 A WS AR 7
' [ ]
APTCHIP MICROELECTRONICS 3-9 [} IP 1




APT32F17328EFt AR
3.9 G R
KRG P AFEI MR 25
® SN EIRY B
o NI ERY
® NI IR A
o ISEIIRY 5%
3.9.1 /MR EIRT#
Table 3-8 MR EIRGIRAE
(Ta =—-40 to 85°C, Vop = 1.8V to 5.5V)
5% et ey B gy | BN agy
B ik
Yo7 a AR Femosc® 0.4 24 Mhz
P 08 S FL B Rrp® XIN 3 1 2 4 10 MQ
Fa e 1 [A] Tsta® - - 20 ms
C1 I
TD* Xin
AR BRI -© = 0.4 - 24 MHz
LE% Xout
C1l I
TD* Xin
AR (IR ) -© %—E = 32.768 KHz
i[% Xout
Cc2
AR Xin
AR T -@ 0.4 - 24 MHz
Xout

APTCHIP MICROELECTRONICS
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3.9.2 W FE RG2S 5riE
Table 3-9  AWPFIRG 247 E
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
S8 =) %M B/AME | HEME | BRME | BT
Fimosco® 1 - 5.556 - MHz
. Fivosc1” 2 - 4.194 - MHz
IR E A 5 "
Fimosc2 X3 - 2.097 - MHz
Fimosca” 4 - 131.072 - KHz
A Too® - 40 50 60 %
o Tacco” Ta=25°C - - +1 %
TEHE 5 A5 5
Tacc? Ta =—40 to 85°C - - TBD %
F 5 INF[A] Tsta® FEL YR P 2k B B IR AR S - - 10 Clk
' [ ]
APTCHIP MICROELECTRONICS 3-11 [ lp,
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3.9.3 W R IR G A4

Table 3-10 AW EERG 2451
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)

e 24 ie) A BAME | BEUME | BKE | B4

PR a4 R Frrosco® i - 24 - Mhz
52 L Top® : 40 50 60 %
T TACCOZ Ta =25°C - - +1 %
Taccl Ta =-40 to 85°C - - TBD %

Fase i a] Tsta® HLYR B A BRI AR S - - 10 Clk

' »
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3.9.4 WIREIIRG &4
Table 3-11 W BITRY 2451k
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)
2% e &AF B/AME | EUE | BRKE | BAL
Yo e AR Fisosc? 27 KHz
A Top® 40 50 60 %
- TACCOZ Ta=25°C +1 %
Tacco Ta =—40 to 85°C TBD %
e 5 I (1] Tsta® | YR HLE A B AR TAE(E ) - - 10 Clk
' [ ]
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3.9.5 PLLIR 284

Table 3-12  PLLIFE 244
(Ta = —40 to 85°C, Voo = 1.8V to 5.5V)

e 21 Zin *AMF BAME | BEUE | BKE | AL
PR a4 R Friiosc® - 105 MHz
o 3% A% N AnZ FpLuin 4 8 MHz
P 2 VCOf5 Al Fvco 150 300 MHz
25 L Too® - 40 50 60 %
Tacco® Ta=25°C - - +1 %
B S
Tacco Ta =—40 to 85°C - - TBD %
Fase i ] Tsta® | FLUE RIS B BAR TAR )G - -~ 10 Clk

' »
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3.10 TIEHR
Table 3-13  T/EHK
(Ta=-40 to 85°C, Vbp = 1.8V to 5.5V)
S 5 R %A Vob BAME | BEBE | BKE | B
® Ta=25°C 5V - 3.01
Ibp1o
SYSCLK = 24MHz 3.3V - 2.08
Ta=25°C 5V - 0.97
loo11” SYSCLK =
5.556MHz 3.3V - 0.94
® Ta=25°C 5V - 0.44
Ibp12
RUN SYSCLK = 131KHz 3.3V - 0.42
IE# TAf Ta=25°C 5V - 0.42 mA
SYSCLK = 131KHz
|DD13® Enable Low Power
Mode 3.3V - 0.39
(SYSCON_OPT1:EFL_LP
MD=1)
8 Ta=25°C 5V - 11.43
DD14
TAEH SYSCLK = 105MHz 3.3V - 11.38
o Ta=25°C 5V - 0.12
Ibp20
SYSCLK = 24MHz 3.3V 0.11
Sleep Ta=25°C 5V - 0.18
Ipp21® CPUH %} SYSCLK = mA
XA 5.556MHz 3.3V 0.17
® Ta=25°C 5V - 0.11
lbp22
SYSCLK = 131KHz 3.3V 0.10
o 5V - 3.3
Ibp3o Ta=-40°C
3.3V 2.9
Deep sleep
= 5V - 50.8
I (&) F}Tﬁﬂj—@:’]& Taz=25°C A
PO g i 33V 48.7 "
73]
o . 5V - 557.8
lbpa2 Ta=85°C
3.3V 534.8
NOTE: TAEHAAMEE /O i i) Ehr. Ny .
' [ ]
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311 R EE A T dReE

Table 3-14  {REEARIFEE
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)

¥ Gine) #AF RAME | BBME | BRME | B
Vinrio” 1.8 1.9 2.0
Vinri” 2.1 2.2 2.3
Vinriz” 2.4 2.5 2.6
(6 4 o7 Fi Vints® 2.7 2.8 2.9
(Voo FFEH) Vinrts® 2.95 3.1 3.25
Vinrs” 3.25 3.4 3.55
Vinrts” 3.55 3.7 3.85
Vinrtr” 3.85 4.0 4.15
Vindio” 2.0 2.1 2.2 5V
Vindin® 2.3 2.4 2.5
Vindi2® 2.6 2.7 2.8
T Vindta® 2.85 3.0 3.15
(Voo FHET) Vindta® 3.15 3.3 3.45
Vindts” 3.45 3.6 3.75
Vindte” 3.75 3.9 4.05
1.0
Vinarr” 0.9 (LVDIN) 1.1
IR HLE AVLvp® - - 200 - mv
IR HLE AVLVR® - - 200 - mv
TAEH lcc® - - 9 - uA
KW EEIR lpp® - - 0.1 - uA

10127"
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3.12 124 A5/ B e A3 R i
Table 3-15 124/ Bk Huad et
(Ta=-40to 85°C, Vbbb = 1.8V t0 5.5V)
¥ Zine) &1 RME | ARUE | BKME | B
e - - - 12 - Bit
TAEHE Vapc®® - 1.8 5 5.5 Vv
HAMESE R Vrer? VRrer <Vabc 2 5 5.5 vV
LpNG VAN i Vain® - 0 - VREF \%
LEZ SV Fs® -~ - -~ 3 MHz
Mo AE L DNL® - - +2.0
U AR INL® Fs = 0.5MHz - - +4.0
TOPOEF® Vapoc = 5V - - +10.0 -SB
TR i 2 >
BOTOFF - - +10.0
TAEHR lop® - - 1 - mA
KT FL lpp® - - 1 - JIVAN
ADCIH A5 Fanc? —~ 48 MHz
ADCH: 4 J& 1 Teon® Tsample = 8 24 Taoc
Faoc = 1IMHz
A1 815 5 U5 HL B Ran®® Vanc = 5V 50 K
Tsample = 8
NOTE:

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

(2) ADC [14MEB{E S5-I FEFEFT ADC 1 T AE B i = UL KA A S 9%, Canc NN ERRAERFFEE, ZHAN R R
] 75 B3 & Tc=10 x (Raoc+Rain) X Capce FH' Raoc ARFEFRHIH, 5 RME 1K; Capc NPFTCRAEREFES, &AME

5pF.

RNN

AINX

RADC

Py AMMAA

i
i

VVVVVY

I eakage=1UA

1

12bit
ADC
CORE

ADC

_[EADC
v

Figure 3-7 ADCRFE&ERE
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3.13 12/ BUE R B e 20tk
Table 3-16 12/ B a3 e itk
(Ta =—40 to 85°C, Vop = 1.8V to 5.5V)
S s %M B/AME | HEME | BKME | BA
R Fs® - 1 - Msps
IEF B TR T #E IOP® PD = 0.0V - 50 - uA
powerdown & 2 H L T #6 IPD® PD=1.2V - 1 - uA
W AEL v DNL® VREF = 5.0V - +0.5 +1 LSB
R AELk INL® VREF = 5.0V - +1 +2 LSB
% iR 2 vVOSs® VREF = 5.0V - +2 +4 LSB
' [ ]
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3.14 BHEBURARE

Table 3-17 BE R
(Ta =—40 to 85°C, Voo = 3V to 5.5V)

¥ e - s B/ME WA BRARE | BA
AR Vawp® - 3.0 5 5.5 Vv
BN Vore® - - 3 10 mV
LTRSS =N Viem® - 0 - Vob Y,
it PR Y Vour® - 0.2 - Vop— 0.2 \%

. Vop = 5V

PR lout® 1V<D\[/)OUT <av 0.5 - - mA
3 22 17 5E A GBW® - 2 MHz
VAR E GAopen” - 70 dB

10127"
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3.15 LBt
Table 3-18 P AR R I
(Ta=-40 to 85°C, Vbp = 2.4V to 5.5V)

% e p BAME | AmML | Rk | )
NG Lz N Vore® - - 3 10 mV
N LA AR Viem® - 0 — Vop V
T AR lop® - - 60 - uA
LIPS IZE N/ Vied® - - 1 - nA
M 7 ] Tresp1® Z£43 5N 100mV - 100 - nS

VhysTo® 0 - 0 -
o)
VHysT1 i1 _ 10 _
)
VHysT2 W) _ 15 _
)
VHysT3 A3 _ 25 _
B HL ® mv
VHysT4 R4 _ 35 _
VHYST5® e
15 - 45 -
VHYST6® e
6 - 55 _
@
VHysT? fA7 _ 65 _

NOTE: 1) iZMaRii [y LEARER AR NI 5], 405 e SRy de as,  Fa 2Ny IR s 3E iR, SH P — L&

ERSEr R

APTCHIP MICROELECTRONICS
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3.16 W e &% B RIS
Table 3-19  RNHFE €S b R
(Ta = —40 to 85°C, Voo = 1.8V t0 5.5V)

S e v 363 B/IME ARG BANE BANL
KSHHE FVR.® Vop > 2.5V - 2.048 - V
S5 HL R FVRuM® Vop > 4.5V - 3.072 - Vv
B %k FVRH® Vop > 4.5V - 4.096 - Vv

Vop > 2.5V
Vaceio® o e ~1% 2.048 1% v
A —-—
KSE B IERBE
Vacein® Veo > 2.5V TBD 2.048 2% v
aee Ta = —40 to 85°C '
Voo > 4.5V
Vacemo” o pooc ~1% 3.072 1% Vv
=
W52 i R RS Vo> 45V
Vacom1® po = TBD 3.072 204 v
acemt Ta = —40 to 85°C 0
Vob > 4.5V
Vaceno® e ~1% 4.096 1% v
. , A=
S R VoS 45V
Vacen® o~ TBD 4.096 204 V]
aceht Ta = —40 to 85°C 0
' [ }
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3.17 NEFINTVREFS % B s R4
Table 3-20 A EBINTVREFS % B R R
(Ta =—40 to 85°C, Voo = 1.8V t0 5.5V)
SH #s %M B®/ME A BKE =Ky
INTVREFZ % Hi & VINTVREE? - 2% 1 2% Vv
Vaceo” Ta=25°C -1% 1 1% v
INTVREF¥ i >
Vacet Ta =-40 to 85°C —2% 1 2% V
' [ ]
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3.18 sttt
Table 3-21 RAMFIZ A2 (41t
(Ta = —40 to 85°C, Vpp = 1.8V to 5.5V)
¥ s %M B/ME HAIE BAE i:-R 1A
B R & VooprZ(1) TR e RS A 2 0.8 - Vb \Y

NOTE: 1) fRiE RAM "t A R MRS (ERIEIRBET ), B 2 R ar A7 a BRSO e IR I . IR MERR A5 5
T o HRIHRIE, AFER I

Table 3-22 FLASHR B
(Ta = —40 to 85°C, Vop = 1.8V to 5.5V)
¥ 5 A ®/ME HARE RAE L:¥ v
HFEHRIT Fwsize - - 4 - Byte
T Frsize - - 256 — Byte
Fosize - - 64 - Byte
gm A2 (1Word) Fiprog” -~ 20 -~ - us
TR ] Fipera® - 2 - - ms
A0 R B [ Fimera® - 10 - - ms
PFLASH# 5 k5t Fofnwe” #i—page 100,000 - - Times
PFLASH /& & @ Fofinwe” - - 2,000,000 | Times
DFLASH# S 78 Fafowe" ¥ —page 100,000 - - Times
DFLASH & & R 5@ Fafinwe” - - 2,000,000 | Times
KA AR e B ] Fuar® - 10 - - Years
it (YRFREIEEERD) Fidd® - - - 5 mA
NOTE:
(1) —/pagetEs —RE X
APTCHIP MICROELECTRONICS 3-23 "i’J,.
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3.19 B (ESD) 4%t
Table 3-23  #HHEFI M
SH e iR B/ME | #BME | BKME | B
HBM® 6000 - - \Y
L B T Vesp MM® 200 - - Vv
cbm® 500 - - Vv
APTCHIP MICROELECTRONICS 3-24 l%”'
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4.2 LQFP64
i COMMON DIMENSIONS
' " (UNITS OF MEASURE=MILLIMETER)
D1
A3 SYMBOL | MIN NOM MAX
0.58BSC| A - - 1.60
AAHAHARAAHARAAH PEr A 005 | = 515
- A2 1.35 1.40 1.45
- ( +\ L A3 0.59 0.64 | 0.69
= S == b 0.18 = 0.27
pm— == b1 0.17 0.20 0.23
[ BTM E—-MARK F c 0.13 - 0.18
=== I T0£0. == cl 0.117 | 0.127 | 0.137
—— = " D 11.95 | 12.00 | 12.05
e 50%1%0'1?50 0.10£D.05 DEPTH == Ot 20 LE.00 0
= . ) ) Fm— E 11.95 12.00 12.05
e INDEX ©1.20+0.10 i E1 9.90 10.00 10.10
= 0203070/ DEPTH EE e 0.40 | 050 | 0.60
= = H 11.09 | 11.13 | 11.17
)Y L 0.53 = 0.70
L1 1.00REF
L EEGEEELREE , FTL il O.15REF
c | 5 :
e \ 0 3 35 >
o1 11° 12° 13
02 11° 12 13
D
% / ( }:\\\\\\\\\\\\\\\\\‘ WITH PLATING
% Y N2
) o ; BASE METAL
SECTION A—A
/|
L o
(L1) |&[0.08]
LEAD FORM PART
Figure 4-1 64-LQFP (10x10 - PO.5mm) 33 R~}
' [ ]
42 P17
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4.3 LQFP48
D A2 COMMON DIMENSIONS
A UNITS OF MEASURE=MILLIMETER
D1 - 10.61BSC ( )
'b SYMBOL MIN NOM MAX
ARRAARARAAAA S I R
: = — Al 005 [ - 0.15
[ Q | == A2 1.35 1.40 1.45
] ! /e A3 0.59 0.64 0.69
CI| BTM_E-MARK / = b 0.18 — 0.27
| 2-91.00£0.10 o,|o¢o.1o DEPTH |=m= b1 0.17 0.20 0.23
[ ! = c 0.13 - 0.18
‘:“:—---—fo?ém/m?-z =i SrroTe — B i T cl 0.117 | 0.127 | 0.137
——| 0.70£0.70 DEPTT [— D 8.80 9.00 9.20
p— . — D1 6.90 7.00 7.10
[— INDEX #(.80+0.10 — E 8.80 9.00 9.20
-~/ 0.20£0.1D DEPTH [ E1 6.90 7.00 7.10
| [~ e 0.40 0.50 0.60
5f\ N H 8.14 | 8.17 8.20
' | L 0.50 = 0.70
L1 1.00REF
R1 0.08 = ==
R2 0.08 = 0.20
S 0.20 = =
] 0 3.5 7
b o1 1 12 13
b1 02 11 120 13
<43 A L_WITH PLATING
0|
~ Ol Q|
2 { f‘“-BASE METAL
SECTION A—A
(L1
LEAD FORM PART

Figure 4-2 48-LQFP (7x7-P0.5mm) #3& R~
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WER

5.1 7= fhr A RTE

3 2 B T 6
—L» -40°C to 85C
B, S — SSOP
M — SOP
T —LQFP
U — QFN
v
ROMK/)N: 8 — 64KB
B — 128KB
e N | ¢ .
EHBCE: R — 64pin
C — 48pin
K — 32pin
F — 20pin
v
1 MCUZ =
S/F: flash

Figure 5-1 7= iy & MiE
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5.2 R&¥IF= a1 WF Mt
Table 5-1 APT32F17327= 51T Wy 5453 B
i f=7 FLASH X/ SRAM K/ ESE)

APT32F1732RBT6 128 KB 32KB LQFP64
APT32F1732CBT6 128 KB 32KB LQFP48

' [ ]
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