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APT32F171 V1.5
il eE R
bivg=s FLASH X/ SRAM X/h Eapis
APT32F171K8T6 64KB 6KB LQFP32
APT32F171K8U6 64KB 6KB QFN32
APT32F171G8M6 64KB 6KB SOP28
APT32F171H8S6 64KB 6KB SSOP24
A P T 32 F 1 7 1 K 8 T 6

-40°C t0 85C

B, S — SSOP

M — SOP
- T —LQFP
U — QFN
ROMK/I: 6 — 32KB
- 8 — 64KB

BB K— 32pin

G — 28pin
— H — 24pin
F — 20pin

MCUZ 5
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APT32F171 hi73u

Biid

1.1 XA

ARG ZAPTI2FL7177 ) — A58 3, VELIR MRS T3,

1.2 APT32F171448

APT32F171 %:F C-Sky Microsystems Co., Ltd J1 % [f) 32 7 5 A HULAZ s M BRI S A 5 A Bl. APT32F171 H 4L
THI ) RS AR A i), IR ORE, DhRA IR R A .

C-Sky 32 fii CPU #%

Ji# 60K (32Kbytes A iE)FEIFINAE, 4Kbytes i N A7 (/N AT fic E)
M 6Kbytes SRAM, FJHIT-HEMR, Hdafift, RIDFH
TAEHE: -40to 85°C

TAEREYER:  2.4t05.5V

b8 SCREEhARE AT R E ST (NVIC)

F PR S Bh AN ThFEFE I 2 (SYSCOND

1x JSLETER & (AWDT)

3 x 16 fL[FL it 8ds, SCHr = TAb PWM firth (TCO)

1 x 32 Al FH e N ds/H 288, SCRF PWM Zig (TCL)

1 x 16 7 2 BRIEIDHE i 8 I 280 8088, SRl deThaE (TC2) o
1 x 16 fr i Emf 85 (TC3)

1 x 16 A7 3R A7 PWM B, SCRE =B JEIX 5l (0 F A, SRS PR3 B3 T/E (EPWMD
1x12C Al 1 x SPI

2 X UART, Hr 16584 USART.

%1k 18 1) 12 iz ADC

21k 20 P& Rl R 2

TRF 8x8 siBE(L/4 5= L) H B LED 3K3h

21k 5 MMSTIERL LAY, 2 MEHBOK AR

8 AN K HLIR BK AN 1) I (BN IR 120mA)

¥ RUN, SLEEP, #IDEEP-SLEEP =
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APT32F171 b7 %

1.3 FERFH:

1.3.1 CPU

e 32-bit RISC CPU#%, R4 KE16f1

o EI2GAAT KL

o FAFH I3 x 321 fIHE 1 B e [ A1)
e SWD (Serial Wire Debug)ifi % [

1.3.2 Tt

o ZiA60Kbytesi A HBFEF INAF, SCRRISPORY, fR4F XA RN AT HE &

o Zik4KbytesE R INTE, K/hwliidUser Optionfit &

o [NffH)User Optionfit B L FHESURE AR, ARVFECHEZE LA 11, 808l N AR R/ DU AS e fs iy AR O 47 T fig
o LHINAFRR TR, SCRFHRE R E B

o £ik6Kbytesf] A HSRAM

o WS R/ (little-endian) 47 5 X

1.3.3 ATRE P WTHERH| 8

o ZIA324IIE

o 2N HIREIRSEL, B WOEA AT I S
o BEARWTHCA ML A R L 2R R P

o EEAPITIRALA [ 2 ) R Rk

o SIFFREPIIRE

o SUFFERMFRAL

o AT FPLSC PO R S AT v T ) A6 /AR

1.3.4 REEHER(SYSCON)

o HMEBEEIR 32.768K F| 24MHz (EMCLK: External Main Clock, #hi 3= 4H)

o  NEBEIR 20MHzE 40MHz (1% %, #7U4E) (IMCLK: Internal Main Clock, P4 3= i 4)
o HHEIFHYR 500KHz =% 3MHz (ISCLK: Internal Sub Clock, P4 Bl %)

o STHHEINFEEL (SLEEP/DEEP-SLEEP)

o (RIIFEAR IR SCHF AT AR I DIRE IR AL

o FIYRFRA b o AT 2%

o AR S T

o EAFERMANE T (RSTID)

1.3.5 IWDT: MOLE 1 FER 28
o LIHYIA] D B
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APT32F171

ik

o HIHCE E I SR Ik
o I PU BB R AR W] G R L8 T H g

1.3.6 TCO: 1640 n5aE! 2 i 83 /11 S s

o NEIEIL=A16M BRI HES, WIS TAR, B RS AR

o HEATELERSCRESAN 160 fil i LU M B A7 A

o WTLATAETERHL, VORI H, i H B0 RIPW M Hi
o WRFEEEPWMHE A H AR

o ZRpTI LM B

1.3.7 TC1: 32738 F & thil 88 /- 488

o 20 EM AR EAE

o TR EA B nT e B 32 LA AT R 5

o TULTEERTE, VCECAIE H, %t B0 ATPWME Hi
o VLPCANE H o Wy

o AIEAR P EREE A B R

1.3.8 TC2: 16ALKE T Hil 28/ T H 2%

o WRCELI6M H Y E N A HE
o WIMPLIHEIE
o PURPILTCH A

1.3.9 TC3: 16f7H T 5s

o 1647 Em 23

o iTIFFIER TR

o H[IEMIETERIR. AMEBEIE (Z#E32.768KHZ) , HNEREIR
o AN BT R G

1.3.10 EPWM: 160738 38 704 ik 9% 8 fhi i bk

o 16471+ EAE

o SEXFLDAINCEPWMEN Y, SCREXUHS I Ay AR I, S0 DCRT T AR A a5 2RO 28 Ak A i A5 5

o WHRBMILHE AN TAE, B 3R ERS  JTAST TAE
o THRELE AR

o WREAELIIGE

1.3.11 USART: EI#H#Hk k3R

o 1MiHIE
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APT32F171 b7 %

o 5. 6. THISHLMIEIE K

o YmARMIR2E

o IREGAL, MHTR RN A7V A R AR
o 7 FFLoop-backfiz,

o CFRIFIB AR T

o UFFLINGEZBML: LIN1.280#HLIN2.0
o CFPEBERDIN: 1SO7816-33 %

1.3.12 UART: BH R E 8%

o 1MNEIE

o SIIEIEKIE, IR (FHERL, /1K)
o TIMFRMIIRAF R

1.3.13 12C
o 1MNEIE

o IRFZEM2CEL

o HEZE HI AT 8T H AL A O ) B A

o HriEAEZN100KDIt/s, 7EiE AR 2 AT A 400Kbit/s

1.3.14 SPI
o 1/MHIA

o HIYRFEMIBIEMIKE: 431607
o CHFEHIAMALAE

o HUMBX1647UL K FIFO

1.3.15 ADC: 1% #ae

o RIS NIBIEALILETE, ZF SRR PR AERECE AN, I H B A E 1 R S E R
o 12/ AL FF I PR500KSPSH#d i, 104 A S FF A tRIMSPS

o SCRRELEIFE BRI LB el R

o HZFIEHMN, REAAI6NESRTY), W RGN E R ROEE, BT, R

o SCRFHEELCRFEECEBUCREE, W RGN E R ER

o JABNEH SRR Ik A, TE AR AU, EPWMAIUR B LA AR filUk

1.3.16 TOUCH KEY: fih¥fiia

o WHF20/ M P A5 4 B
o FRANMBIEHL I AT YR AL R BUE Y
o IHFEFE—AE M LB R ALEDIRS) R TAE
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ik

FIACE S B, H TR TR
EZUEEE ]/l g S

PR ST AR S0 T, SCRPRE A | Bl F e I A 2 e e T

1.3.17 LEDIRZ)

TH8 x 8 AiFF(1/8 577 H) LEDIKE)

SCRFREAT F S s, o 2 EOMI 486 N 5] 1) g ) 3 1o 25 47 4 N 2

ATHC B [ COMIE IS HURH 5 5 2 il
BE IR A SR R
ZIE8AN KHRIRSH/O M, 1 LA E KB LED (%1~ 120mA)

SBLI 7= YK B) AR JE A AT UM i #5842 8 ) BEAE AN ) I 15 B A D ] — 46 1

1.3.18 COMP: il Eise

SCHES AL AR L B 2%

TG EEL ) B IR i AN R BB
A FLBCAR AT DAL R 5 N #2484 2% L Ik
S PR A B A 8 SR D3RI RE

B N\ AT CLRTAD PA B I8 SRETSOR 23 36 Y T

1.3.19 OPAMP: BEEJ AR

SRR 2N 3B SR S
AT TC B ) PN R 5 4
i AT LLVE A ADCIR SR RERI N

1.3.20 A0 (GPIO)

32 30 M~GPIO

28 H: 26 1~GPIO

24 . 22 MMGPIO

SR A R TR i T G

Er TR E

S RS B

IS A DIREN B 5 s PR IR SCRR AN R R W D g

1.3.21 B/ METhEEE R

SLEEP: KPLIEFER RGR 21 FAICPURSh
DEEP-SLEEP: KT H R Sh i FICPURY £h
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o WAl E [)DEEP-SLEEPMLEEE . APEB iy, iWDTH T, LVD ol 2 fish 1852 o

1.3.22 POR: kHEfr

1.3.23 LVD: {&HERH

o WPCEMMKHEIERLIIIRE, PIEANHEE (2.15V/2.75V/3.35V/3.75V).
o AIFCE AR H R AT, WA HUR{E (2.55V/3.00V/3.90V/4.10V).
1.3.24 T/EHEERE

e 24Vto55V

1.3.25 TAEHRTEHE

o HMEEMAIR 24 MHz

o  HNEEMIR 20 MHz, H{#40MHz
o NEEIMIE 500KHz % 3MHz
1.3.26 T/EEEEHE

e —-40to85°C

1.3.27 #%%

e 32-LQFP
e 32-QFN
e 28-SOP
e 24-SSOP

I+
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1.4 HEHHE

v

32bit CPU

Debug
Control

9d¢elIau|

Bus
Control

K AHB Lite Bus Interface

Internal
Flash
Controller

AHB BUS

AHB2APB Bridge

\

/“SYSCON

LVD IWDT
IMCLK CTL (20/40MH
( ) <>
EMCLK CTL (1~24MHz)

UARTO y

-4
R
-4
(" Umn
-4
-4
~—(

12C

SPI

2 _
el
i
< 12-bit ADC
LED Drive Controller
Touch Key
TCO-~3 ~< OPA
“( CMP
EPWM

10 FUNCTION MUX GPIO 10 FUNCTION MUX

Figure 1-1 APT32F17 148 R4EE
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fets
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2.1 M=

A B RIRAPTI2FL7177 i R I ThBEE B,

A

o I A

o EHTLE

o HMHEHM
o EMHIL
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APT32F171 T E

2.2 BhIEe X HE

MOSI/TCO_IO2B/EPWM_EP4/EPWM1_X/LED_COM2/TCH10/ADC1/OPAON/CPINP9

MISO/TCO_IO2A/CP3_OUT/EPWMO_X/LED_COM1/TCH9/ADCO/OPAOP/CPINP8

NSS/ADC_ETR/TCO_ESYNC/CP4_OUT/LED_COM3/TCH11
SCK/TCO_lO1B/CLO/LED_COMO/TCH8/ADC11/OPAOX

CAPO/TCO_IO0A/TC1_CAP/ADC9/OPA1P

[ ]PAL0 TC2
[ ]Paoas TC

1_CAP/TCO_IO0B/UART_TX/12C_SDA/ADC10/OPA1X
1_OUT/EPWMO_Y/TCO_CLK1/CP2_OUT/LED_S7/TCH7

2_CAP1/TCO_IO1A/UART_RX/I2C_SCL/OPAIN

[ ]Pcoo spLl
[ ]PaLs sPL
[ 1Pa14 sPLI
[ ]PAL3 sPL
[ ]pPar2 TC
[ ]Pat1 TC

32 31 30 29 28 27 26 25
ADC_ETR/CLO/TCO_CLK2/EPWM2_X/LED_COMA4/TCH1 PCO.1 1@ 24 PC0.3  EPWM_EP3/EPWMO_X/TCH19
USART_RX/SPI_NSS/TC1_OUT//LED_COMS/TCH13/ADC2/CPINPO PB0.0 2 23 PA0.14 TCO_IO2B/EPWML_Y/EPWMO_Y/TCH18/ADC8/CPINP7
USART_TX/TCO_ETR/TCO_IOOA//LED_COMB/TCH14/ADC3/CPINNO  PBO.1 3 22[] PAD13 TCO_IO2A/EPWM1_X/EPWMO_X/TCH17/ADCT/CPINN4
CLO/TC1_CLK/TCO_IO0B/CPO_OUT/LED_COM7/TCH15/ADC4/CPINNL/RSTB  PA0.0 4 F_RST APT32FL71 21 PA0.12 TCO_IO1B/EPWM2_Y/EPWML_Y/TCH16/ADC6/CPINP6
32-LQFP
0OSC_XITCO_CLKO/CPO_OUT/CP1_OUT/LED_SO/TCHO PAO.1 5 20 PA0.11 TCO_IO1A/EPWM2_X/EPWML_X/ECPO/ADCS
0SC_XO/EPWM_EPO/USART_CK/ADC_ETR/LED_SL/TCH1 PA0.2 6 19 VDD
SWCLKIUSART_RX/I2C_SCL/TCO_IOOAILED_S2iTCH2 PA0.3 [_| 7 F_SCLK 18 vss
SWDIO/USART_TX/12C_SDA/TCO_IOOB/LED_S3/TCH3 PA0.4 8 F_SDAT 17 PC0.2  EPWM_EP2/TC1_OUT/TC3 BUZZILED_S6/TCH6
14

] o
1=
1=
[ S
1=
—
1=
1=

EPWMO_Y/SPI_MOSI/LED_S6/ADC17/CPINN3 PA0.10

EPWM2_Y/TC1_OUT/EPWMO_X/ADC13/CPINP2 PAO.6
EPWM1_X/TC2_CAPO/SPI_NSS/ADC14/CPINP3 PAO0.7

EPWM2_X/USART_CK/EPWMO_Y/ADC12/CPINP1 PAO0.5
TCO_IO0B/UART_RX/TCO_CLKO/VREF+/LED_S5/TCH5 PDO.1

EPWMO_X/I12C_SDA/SPI_MISO/LED_S5/ADC16/CPINP5 PA0.9

TCO_IO0A/UART_TX/EPWM_EP1/TC3_BUZZ/LED_S4/TCH4 PDO0.0

EPWM1_Y/12C_SCL/SPI_SCK/LED_S4/ADC15/CPINP4/CPINN2 PAO0.8

Figure 2-1 &I L& (32PIN)
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APT32F171 T E

CAP/TCO_IOOB/UART_TX/I2C_SDA/ADC10/OPA1X

MOSI/TCO_IO2B/EPWM_EP4/EPWM1_X/LED_COM2/TCH10/ADC1/OPAON/CPINP9
CAPOQ/TCO_IO0A/TC1_CAP/ADCY/OPA1P

MISO/TCO_IO2A/CP3_OUT/EPWMO_X/LED_COM1/TCH9/ADCO/OPAOP/CPINP8

NSS/ADC_ETR/TCO_ESYNC/CP4_OUT/LED_COM3/TCH11
SCK/TCO_IO1B/CLO/LED_COMO/TCH8/ADC11/OPAOX

1_OUT/EPWMO_Y/TCO_CLK1/CP2_OUT/LED_S7/TCH7

2_CAP1/TCO_IO1A/UART_RX/I2C_SCL/OPAIN

[JPcoo spL
[Jrars spi
[JPars spi
[JPraL3 sPi
[Jrar2 Tc:

[JPar1 To1
[Jraro Tc2
[JProas Tc

«
[\
w
=
)
S
N
-3
N
®
)
i
)
-3
]
o

ADC_ETR/CLO/TCO_CLK2/EPWM2_X/LED_COM4/TCH1 PCO0.1

H

24 PC0.3 EPWM_EP3/EPWMO_X/TCH19

USART_RX/SPI_NSS/TC1_OUT//LED_COMS/TCHI3/ADC2/CPINPO PBO.0 [ 2 23 PAQ.14 TCO_IO2B/EPWM1_Y/EPWMO_Y/TCH18/ADC8/CPINP7
USART_TX/TCO_ETRITCO_IOOA/LED_COMB/TCH14/ADC3/CPINNO PBO.L[™ ] 3 22 PA0.13 TCO_IO2A/EPWM1_X/EPWMO_X/TCH17/ADC7/CPINN4
CLOITCL_CLK/TCO_IO0B/CPO_OUT/LED_COM7/TCHIS/ADC4/CPINNURSTB PAO.0 [ ] 4 F_RST 21 PA0.12 TCO_IO1B/EPWM2_Y/EPWML_Y/TCH16/ADC6/CPINP6
APT32F171
OSC_XI/TCO_CLKO/CPO_OUT/CP1_OUT/LED_SO/TCHO PA0.1 D 5 S2:QFN 20 PA0.11 TCO_IO1A/EPWM2_X/EPWM1_X/ECPO/ADCS
0OSC_XO/EPWM_EPO/USART_CK/ADC_ETR/LED_S1/TCH1 PA0.2 D 6 19 VDD
SWCLK/USART_RX/I2C_SCL/TCO_IO0A/LED_S2/TCH2 PA0.3 D 7 F_SCLK 18 vss
SWDIO/USART_TX/I2C_SDA/TCO_IOOB/LED_S3/TCH3 PA0.4 [ | 8 F_SDAT 17 PC0.2 EPWM_EP2/TC1_OUT/TC3_BUZZ/LED_S6/TCHG

1o,
1=
=
=&
15
1=
1=
1=

EPWMO_Y/SPI_MOSI/LED_S6/ADC17/CPINN3 PAO0.10

EPWM2_Y/TC1_OUT/EPWMO_X/ADC13/CPINP2 PA0.6
EPWM1_X/TC2_CAPO/SPI_NSS/ADC14/CPINP3 PA0.7

EPWM2_X/USART_CK/EPWMO_Y/ADC12/CPINP1 PA0.5

TCO_IO0B/UART_RX/TCO_CLKO/VREF+/LED_S5/TCH5 PDO.1

EPWMO_X/I12C_SDA/SPI_MISO/LED_S5/ADC16/CPINP5 PA0.9

TCO_IO0A/UART_TX/EPWM_EP1/TC3_BUZZ/LED_S4/TCH4 PDO0.0

EPWM1_Y/12C_SCL/SPI_SCK/LED_S4/ADC15/CPINP4/CPINN2 PAO0.8

Figure 2-2 ‘EHIE X E(32PIN)
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SPI_SCK/TCO_IO1B/CLO/LED_COMO/TCHB/ADC11/OPAOX  PAL3 [ 1. 28] PAL2 TC2_CAPLTCO_IOIAIUART_RX/I2C_SCLIOPAIN
SPI_MISO/TCO_I02A/CP3_OUT/EPWMO_X/LED_COML/TCHI/ADCO/OPAOPICPINPE  PAL4 [ 2 27[_] PAL1  TCL_CAPITCO_IOOBIUART TX/I2C_SDA/ADC10/OPALX
SPI_MOSITCO_IO2B/EPWM_EP4/EPWM1_X/LED_COM2/TCH10/ADC1/OPAON/CPINP  PAL5 [_| 3 26[__] PALO  TC2_CAPO/TCO_IOOATC1_CAP/ADCI/OPALP
USART_RX/SPI_NSS/TC1_OUT/LED_COMS/TCH13/ADC2/CPINPO PB0.0 [ 4 25[ ] PAO.15 TC1_OUT/EPWMO_Y/TCO_CLKL/CP2_OUTILED_S7/TCH7
USART_TX/TCO_ETR/TCO_IOOA/LED_COM6/TCH14/ADC3/CPINNO  PBO.L [| 5 24[ ] PCO.3  EPWM_EP3/EPWMO_X/TCH19
CLOITCL_CLK/TCO_IO0B/CPO_OUT/LED_COM7/TCHIS/ADC4/CPINNLRSTB  PA0.0 [ 6 F RST 23] PA0.14  TCO_IO2B/EPWML_Y/EPWMO_Y/TCH18/ADCS/CPINP7
OSC_XIITCO_CLKO/CPO_OUT/CP1_OUT/LED_SO/TCHO PA0.l [ 7 22[ ] PAO.13  TCO_IO2A/EPWM1_X/EPWMO_X/TCH17/ADC7/CPINN4
APT32F171
OSC_XO/EPWM_EPO/USART_CK/ADC_ETRILED_SUTCH1 PA0.2 [ 8 28-SOP 21[] PA0.12  TCO_IO1B/EPWM2_Y/EPWMI_Y/TCH16/ADCE/CPINPE
SWCLK/USART_RX/I2C_SCL/TCO_IO0AILED_S2/TCH2 PA03 [ 9 F SCLK 20[ ] PAO.IL TCO_IOIA/EPWM2_X/EPWM1_X/ECPO/ADCS
SWDIO/USART_TX/I2C_SDA/TCO_IOOB/LED_S3/TCH3 PA0.4 [ ] 10 F SDAT 19 ] vop
EPWM2_X/USART_CK/EPWMO_Y/ADC12/CPINPL PAO0.5 [ 11 18] vss
EPWM2_Y/TC1_OUT/EPWMO_X/ADC13/CPINP2 PA0.6 [ 12 17[_] PDO.1  TCO_IOOB/UART_RX/TCO_CLKO/VREF+/LED_S5/TCH5
EPWM1_X/TC2_CAPO/SPI_NSS/ADC14/CPINP3 PA0.7 : 13 16: PA0.10 EPWMO_Y/SPI_MOSI/LED_S6/ADC17/CPINN3
EPWML_Y/I2C_SCL/SPI_SCK/LED_S4/ADC15/CPINP4/CPINN2 PA0.8 [ | 14 15[ ] PA0.9  EPWMO_X/I2C_SDA/SPI_MISO/LED_S5/ADC16/CPINPS

Figure 2-3 ‘EHIE X E(28PIN)

TC2_CAPL/TCO_IOIA/UART_RX/I2C_SCLIOPAIN ~ PAL2 [] 1. 24 ] PAL1  TC1_CAP/TCO_IOOB/UART_TX/I2C_SDA/ADC10/OPALX
SPI_SCK/TCO_IO1B/CLO/LED_COMO/TCH8/ADC11/0PAOX  PAL3 [] 2 23] PALO  TC2_CAPO/TCO_IOOA/TC1_CAP/ADCO/OPALP
SPI_MISO/TCO_IO2A/CP3_OUT/EPWMO_X/LED_COM1/TCHO/ADCO/OPAOP/CPINP8 ~ PAL4 [| 3 22[] PA0.15  TCL_OUT/EPWMO_Y/TCO_CLKL/CP2_OUT/LED_S7/TCH7
SPI_MOSITCO_IO2B/EPWM_EP4/EPWM1_X/LED_COM2/TCHI0/ADCL/OPAON/CPINP ~ PAL5 [_| 4 21[] PCO.3  EPWM_EP3/EPWMO_X/TCH19
CLO/TC1_CLK/TCO_IO0B/CPO_OUT/LED_COM7/TCHIS/ADC4/CPINNLI/RSTB  PA00 [ 5 F RST 20[__] PA0.14 TCO_IO2B/EPWML_Y/EPWMO_Y/TCH18/ADC8/CPINP7
SWCLK/IUSART_RX/12C_SCL/TCO_IOOALLED_S2/TCH2 - PA0.3 [] 6 F SCLK apTaoF171 19[ ] PA0.13  TCO_IO2A/EPWML_X/EPWMO_X/TCH17/ADC7/CPINN4
SWDIO/USART_TX/I2C_SDA/TCO_IOOB/LED_S3/TCH3  PA0.4 [| 7 F _SDAT 24-SS0P 18] ] PA0.12  TCO_IO1B/EPWM2_Y/EPWML_Y/TCH16/ADC6/CPINP6
EPWM2_X/USART_CK/EPWMO_Y/ADC12/CPINP1  PAOS [ | 8 17 ] PA0.11  TCO_IOIA/EPWM2_X/EPWML_X/ECPO/ADC5
EPWM2_Y/TC1_OUT/EPWMO_X/ADC13/CPINP2  PA0.6 [_| 9 161 vop
EPWML_X/TC2_CAPO/SPI_NSS/ADC14/CPINP3  PA0.7 [ | 10 15|_J vss
EPWML_Y/I2C_SCL/SPI_SCK/LED_S4/ADC15/CPINP4/CPINN2 ~ PA0.8 [ | 11 14 ] PDO.1  TCO_IOOB/UART_RX/TCO_CLKO/VREF+/LED_S5/TCHS
EPWMO_X/I2C_SDA/SPI_MISO/LED_S5/ADC16/CPINPS ~ PA0.9 [ 12 13[__] PA0.10 EPWMO_Y/SPI_MOSILED_S6/ADC17/CPINN3

Figure 2-4 ‘EHIE X E(24PIN)
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2.3 BHIThRE S
Table 2-1 #id 7 & BT RERIVELN /3 TE -
o UP: LHifigE; DN: TNHfH#E
o 1O: X I A O: fth; Pr WU G i Z ik
Table 2-1 FHIIESE, KBREHSHRF

Pin Number é E g 3
Pin Name S |S5(8 8
o laolxh
z z z
E g g AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 EXI
] 13 N
1 - - PCO0.1 ADC_ETR CLO TCO_CLK2 [ EPWM2_X | LED_COM4| TCH12 - EXI1 10 - Y4
2 4 - PB0.0 USART_RX]| SPI_NSS TC1_OUT LED_COMS5| TCH13 ADC2/CPINPO EXIO 10 - Y4
3 5 - PB0.1 USART_TX| TCO_ETR | TCO_IO0A LED_COM6| TCH14 ADC3/CPINNO EXI1 10 - z
4 6 5 PAO0.0 CLO TC1 CLK | TCO_IOOB | CPO_OUT | LED_COM7| TCH15 ADC4/CPINN1 EXIO 10 - z
5 7 - PAO.1 OSC_XI TCO_CLKO [ CPO_OUT | CP1_OUT LED_SO TCHO - EXI1 10 - z
6 8 - PAO.2 OSC_XO |EPWM_EPO| USART_CK| ADC_ETR LED_S1 TCH1 - EXI2 10 - z
7 9 6 PAO0.3 SWCLK USART_RX| 12C_SCL TCO_IO0A LED_S2 TCH2 - EXI3 |SWCLK|UP| |
8 10 7 PAO0.4 SWDIO USART_TX| 12C_SDA TCO_IO0B LED_S3 TCH3 - EXI4 | SWDIO|UP| |
9 11 8 PAO0.5 EPWM2_X | USART_CK| EPWMO_Y - - - ADC12/CPINP1 EXI5 10 - z
10 | 12 9 PAO0.6 EPWM2_Y | TC1_OUT |EPWMO_X - - - ADC13/CPINP2 EXI6 10 - z
11| 13 | 10 PAO0.7 EPWM1_X | TC2_CAPO| SPI_NSS - - - ADC14/CPINP3 EXI7 10 - z
12| 14 | 11 PAO.8 EPWM1_Y | 12C_SCL SPI_SCK LED_S4 - - ADC15/CPINP4/CPINN2l EXI8 10 - z
13| 15 | 12 PAO0.9 EPWMO_X | 12C_SDA SPI_MISO LED_S5 - - ADC16/CPINP5 EXI9 10 - z
14| 16 | 13 PAO0.10 EPWMO_Y - SPI_MOSI LED_S6 - - ADC17/CPINN3 EXI10 10 - z
15 - - PDO0.0 TCO_IO0A | UART_TX |EPWM_EP1| TC3 BUZZ LED_S4 TCH4 - EXIO 10 - z
16 | 17 | 14 PDO0.1 TCO_IO0B | UART_RX | TCO_CLKO _ LED_S5 TCH5 - EXI1 10 - z
17 - - PCO0.2 EPWM_EP2| TC1 OUT | TC3_BUZZ - LED_S6 TCH6 - EXI2 10 - V4
18 | 18 | 15 VSS - - - - - - - - GND | - P
19 | 19 | 16 VDD - - - - - - - - POWER]| - P
20 | 20 | 17 PA0.11 TCO_IO1A [ EPWM2_X - EPWM1_X - ECPO ADC5 EXI11 10 - z
21 | 21 | 18 PAO0.12 TCO_IO1B | EPWM2_Y - EPWM1_Y - TCH16 ADC6/CPINP6 EXI12 10 z
22 | 22 | 19 PA0.13 TCO_IO2A [EPWM1_X - EPWMO_X - TCH17 ADC7/CPINN4 EXI13 10 - z
23 | 23 | 20 PAO0.14 TCO_lO2B | EPWM1_Y - EPWMO_Y - TCH18 ADCBS8/CPINP7 EXI14 10 - z
24 | 24 | 21 PCO0.3 EPWM_EP3| EPWMO_X - - - TCH19 - EXI3 10 - z
25| 25 | 22 PAO0.15 TC1 OUT [EPWMO_Y | TCO_CLK1 | CP2_OUT LED_S7 TCH7 - EXI15 10 - z
26 | 26 | 23 PA1.0 TC2_CAPO | TCO_IOOA | TC1_CAP - - - ADC9/OPA1P EXIO 10 - z
27 | 27 | 24 PAl.1 TC1_CAP | TCO_IOOB | UART_TX 12C_SDA - - ADC10/0OPA1X EXI1 10 - z
28 | 28 1 PA1.2 TC2_CAP1| TCO_IO1A | UART_RX 12C_SCL - - OPAI1N EXI2 10 - z
29 1 2 PA1.3 SPI_SCK TCO_IO1B CLO - LED_COMO| TCHS8 ADC11/OPAOX EXI3 10 - z
30 2 3 PAl.4 SPI_MISO | TCO_IO2A | CP3_OUT |EPWMO_X | LED_COM1| TCH9 ADCO/OPAOP/CPINP8 | EXI4 10 - V4
31 3 4 PAL1.5 SPI_MOSI | TCO_102B | EPWM_EP4|EPWM1_X |[LED_COM2| TCH10 | ADC1/OPAON/CPINPY | EXI5 10 - V4
32 - - PCO0.0 SPI_NSS ADC_ETR [TCO_ESYNC| CP4_OUT | LED_COMS3| TCH11 - EXIO 10 - z
R

1) AMFEAITHAEFIPAC.OE A A, 7T LM FUser OptionZhfg i A &
2) F_SCLK(PAQ.3), F_SDAT(PAQ.4) A4MIINTER S T BB 5 S
3) A0 M R B B R ECFIOThRE, #R AT LAE FHEXIThRE R fih & H 7

APTCHIP MICROELECTRONICS 2-5



APT32F171

2.4 BREH
TRINGN T &R TR ST A, 7 {8 P 6 & B RS 5] S A P A RS [ (0 T B

Table 2-2 EFThReHE

DB TRER L B
PDO.0(AF1)
PAL.0(AF2)
TCO_IO0A(B) PB0.1(AF3)
PAO0.3(AF4)
PDO.1(AF1)
PAL.1(AF2)
TCO_IO0B(B) PAO.0(AF3)
PAO.4(AF4)
PAO.11(AF1)
TCO_IO1A(B) PA1.2(AF2)
PAO.12(AF1)
IMERG TCO_IO1B(B) PA1.3(AF2)
PAO0.13(AF1)
TCO_IO2A(B) PAL.4(AF2)
PA0.14(AF1)
TCO_lO2B(B) PA1.5(AF2)
PBO.1(AF2)
TCO_ETR(1) PCO.0(AF3)
PAO.1(AF2)
TCO_CLKO(l) PDO.1(AF3)
TCO_CLK1(1) PAO0.15(AF3)
TCO_CLK2(1) PCO.1(AF3)
PA0.15(AF1)
PCO0.2(AF2)
TC1_OUT(O) PA0.6(AF2)
I PBO0.0(AF3)
PAL.1(AF1)
TC1_CAP(l) PA1.0(AF3)
TC1_CLK() PA0.0(AF2)
PAL.0(AF1)
TC2_CAPO(l
R B M PAO0.7(AF2)
TC2_CAP1() PAL.2(AF1)
PAO.O(AF4)
CPO_OUT(O
- _OUT(0) PAO.1(AF3)
CP1_OUT(O) PAO.1(AF4)

APTCHIP MICROELECTRONICS
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CP2_OUT(0) PA0.15(AF4)
CP3_OUT(0) PAL1.4(AF3)
CP4_OUT(0) PCO.0(AF4)

PAO0.6(AF3)
PA0.9(AF1
EPWMO_X PAO.l?f(AFéz)
PCO0.3(AF2)
PAO.5(AF3)
PA0.10(AF1
EPWMO_Y PAO.14EAF4;
PA0.15(AF2)
PAO0.7(AF1)
PA0.13(AF2
EPWM1_X PAO.llEAF4;
PA1.5(AF4)
.. PAO.8(AF1)
EPWM1_Y PA0.14(AF2)
PA0.12(AF4)
PAO.5(AF1)
EPWM2_X PA0.11(AF2)
PCO.1(AF4)
o v PAO.6(AF1)
_ PAO.12(AF1)
EPWM_EPO PA0.2(AF2)
EPWM_EP1 PDO.0(AF3)
EPWM_EP2 PCO.2(AF1)
EPWM_EP3 PCO.3(AF1)
EPWM_EP4 PAL1.5(AF3)
PCO.0(AF1)
SPI_NSS(B) PBO0.0(AF2)
PAOQ.7(AF3)
PA1.3(AF1
. SPI_SCK(B) PAO.8EAF3;
PA1.4(AF1
SPI_MISO(B) pAo.ggAFag
PA1.5(AF1
SPI_MOSI(B) PAO.lO((AFS?)
PCO.1(AF1)
ADC_ETR(l) PCO.0(AF2)
ADC PAO.2(AF4)
ADCO(A) PAL.4(AF7)

APTCHIP MICROELECTRONICS
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ADC1(A) PAL1.5(AF7)
ADC2(A) PBO0.0(AF7)
ADC3(A) PBO.1(AF7)
ADC4(A) PAO.0(AF7)
ADC5(A) PA0.11(AF7)
ADCB6(A) PA0.12(AF7)
ADC7(A) PA0.13(AF7)
ADCB8(A) PAO.14(AF7)
ADC9(A) PAL.0(AF7)
ADC10(A) PAL.1(AF7)
ADC11(A) PAL.3(AF7)
ADC12(A) PAO.5(AF7)
ADC13(A) PAO.6(AF7)
ADC14(A) PAO.7(AF7)
ADC15(A) PAO.8(AF7)
ADC16(A) PA0.9(AF7)
ADC17(A) PA0.10(AF7)
PAO.8(AF2)
SCL(B) PAO.3(AF3)
IZC PAL.2(AF4)
PA0.9(AF2)
SDA(B) PAO.4(AF3)
PAL.1(AF4)
PBO0.0(AF1
USART_RX(I) PAO.SEAFZ;
PBO.1(AF1
USART USART_TX (O) PAO.4EAF2;
PAO.5(AF2
USART_CK(B) PAO.2§AF3;
PDO.1(AF2
o UART_RX(l) zg;_igﬁiz;
UART_TX(O) PA1.1EAF3;
LED_S0(O) PAO.1(AF5)
LED_S1(0O) PAO.2(AF5)
o LED_S2(0) PAO.3(AF5)
LED_S3(0) PAO.4(AF5)
PAO.8(AF4
LED_S4(0) PD0.0EAFS;

APTCHIP MICROELECTRONICS
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APT32F171 EHEEE
PA0.9(AF4
LED_S5(0) PDO.lEAFS;
PA0.10(AF4
LED_S6(0) Pco.z((AFS))
LED_S7(O) PA0.15(AF5)
LED_COMO(O) PAL.3(AF5)
LED_COM1(0) PAL.4(AF5)
LED_COM2(0) PA1.5(AF5)
LED_COM3(0) PAL.6(AF5)
LED_COM4(0) PCO.1(AF5)
LED_COMS5(0) PB0.0(AF5)
LED_COM6(0) PBO.1(AF5)
LED_COM7(0) PAO.0(AF5)
OPAOP(A) PAL.4(AF7)
OPAON(A) PAL1.5(AF7)
oPA OPAOX(A) PAL1.3(AF7)
OPALP(A) PAL1.0(AF7)
OPALN(A) PAL.2(AF7)
OPA1X(A) PAL.1(AF7)
CMPINPO PB0.0(AF7)
CMPINNO PB0.1(AF7)
CMPINP1 PA0.5(AF7)
CMPINN1 PA0.0(AF7)
CMPINP2 PA0.6(AF7)
CMPINN2 PAO.8(AF7)
CMPINP3 PAO.7(AF7)
CMP CMPINN3 PA0.10(AF7)
CMPINP4 PA0.8(AF7)
CMPINN4 PA0.13(AF7)
CMPINP5 PA0.9(AF7)
CMPINP6 PA0.12(AF7)
CMPINP7 PA0.14(AF7)
CMPINPS PAL1.4(AF7)
CMPINP9 PAL.5(AF7)
ECPO PA0.11(AF6)
rouCH TCHO PAO.1(AF6)
TCH1 PAO.2(AF6)
TCH2 PAO.3(AF6)

APTCHIP MICROELECTRONICS
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TCH3 PAO.4(AF6)

TCH4 PDO.0(AF6)

TCH5 PDO.1(AF6)

TCH6 PCO.2(AF6)

TCH7 PAO.15(AF6)

TCH8 PA1.3(AF6)

TCH9 PAL.4(AF6)

TCH10 PAL.5(AF6)

TCH11 PCO.0(AF6)

TCH12 PCO.1(AF6)

TCH13 PB0.0(AF6)

TCH14 PBO0.1(AF6)

TCH15 PA0.0(AF6)

TCH16 PA0.12(AF6)

TCH17 PAO.13(AF6)

TCH18 PAO.14(AF6)

TCH19 PCO.3(AF6)

PA0.O(AF1)

SYSTEM CLO(O) PCO.1(AF2)
PA1.3(AF3)

R

1) XFFfmthIhfe, WRESAE A E R A hE, A BT R S S AR R AE
2) X THIANTIRE, RSN ARG E R — N ThRE, A ARG /N E AT S s RS Re . flhn, PDO.1FIPAL 24

Wil B RXES, HAPDO0.1(AF2)/2RX, TMPAL2(AF3)HIRXALE TLAL.

APTCHIP MICROELECTRONICS
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EHEE

2.5 EHTheEULHH

AR BEHR T LTS I Sh A
o HVEEM

o  RLGIRLEM

o MERLHLINALE

o UHREELEM

o INfEEET: T AR

Ve

1) D: 7 A B
2) 1O: XAl |1 &N O it

3) P: M G:
4) Z: ke
2.5.1 EHIEER
Table 2-3 HLJEE B B
B BRI 110 & B BA D/A
VDD - | SR
LR
VSS - A
2.5.2 RGINEEE M
Table 2-4 REINREE B
B BRI 110 & B BA D/A
RSTB | | SN, 4PAO.OILERESETBI, WA FdidfH, Fr D
PLANER 7 i — ™ # A A 250K WK 4R ) 4 He B o
XIN | A SRR H A
2
A5 XOUT O | shap @R A
CLO O | NEB RGeSty 1 D
EXIx I | #1356 Wk A D
2.5.3 FiEERTh e B
Table 2-5 ¥ iFEALLRIH RS B B
B BRI 110 & B BA D/A
PAO.x /O | #HI0 A D
GPIO
PBO0.x /O | #EHIOB D

APTCHIP MICROELECTRONICS
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APT32F171 A E
PCO.x /0 | A0 C D
PDO.x /O | i#FH10 D D
TCO _ETR || TCOZMER A A AN D
TCO_CLKO || TCOMIAh &R NI B EO D
TCO_CLK1 || TCOM)AM B4 A I B i i 1 D
TCO_CLK2 || TCOR)ZM R4 A I b i 1E 2 D
TCO_IO0A I/0 | TCOMIEORIAME 5 D
TIMERO TCO_100B I/0 | TCOMIEORIBAH{E 5 D
TCO_I01A I/0 | TCOMIE LIAE 5 D
TCO_101B /O | TCOMIELHIBMIE S D
TCO_102A /O | TCOMMIE2/IAMIE S D
TCO_102B I/0 | TCOMIE2/IBAH{E 5 D
TC1_CLK || TCLRYAM BT £idan A D
TIMER1 TC1_CAP || TCLIIAMERA IR A D
TC1_OUT O | TC1i%iHh D
TC2_CAPO | | TC2:@EOM A SR ¥ AN D
TIMER2 TC2_CAP1 || TC2i@E LA SR 4 A D
EPWMO_X O | EPWMIE B O XAH % D
EPWMO_Y O | EPWMIEIEOM) Y AH 4 Hi D
EPWM1_X O | EPWMIEIE 1 [ X AR H D
EPWM EPWM1_Y O | EPWMIBEIELHY FHfi H D
EPWM2_X O | EPWMiEIE 2 X AH % H D
EPWM2_Y O | EPWMIEIE 21 Y AR H D
I2C_SCL I/O | 12CH AT D
12¢ I2C_SDA /O | 12CH 17 %3 D
Pl NSS /0 rhﬁﬁ%‘mm#i%iﬁﬁtlj (D b
- WA CHBLAE D
SPI SPI_SCK /O | SPIH4THT oh D
SPI_MISO /0 | FEHLH N ML H s D
SPI_MOSI /0 | FEHLHH ML N Z s D
USART_RX || AT R D
USART USART_TX O | H4THR K% D
USART_CK | /O | 8474 D
UART_RX || UART S 47504 210 D
UART UART_TX O | UART #4754 Kk ik D
@
APTCHIP MICROELECTRONICS 2-12 APT CHIP
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LED_Sx O | LEDFJSegmentii i D
LED LED_COMXx O | LEDfjCOME % CRHFIKEN/0) D
ADCX || ADCHE S N IE A
ADC ADC_ETR || ADCHIMIRJE sl & i\ D
TCHXx /O | fihdsi a4 4 e i A
TOuCH ECPO 1O | BE30c 75 A1 F 2 5 o 0 A1 v 2 A
CPO_OUT O | thfgssofihig O D
CP1_OUT O | bhfgessafaitig O D
CP2_OUT O | Lhias2km o D
CMP CP3_OUT O | bhAras3t g 1 D
CP4_OUT O | buaaeatiythin D
CPINPx || EeAEs IE [ N TE A
CPINNXx || BRELEs S e N iE A
OPAXP I BV N INATE PN A
OPA OPAXN I8 O EE PN A
OPAXX O | IBHOK A8 )4 Hi v A
254 HREOEH
Table 2-6 ik 0 & KIVLH
R BHAR /0 & I B D/A
SWCLK || B AT, A B D
SWP SWDIO /O | B AT N, P E D
255 NFERFTAEN
Table 2-7 WFFRFTRE KA
R BHAR /0 & I B D/A
F_SCLK || E AT D
F_SDAT O | 47 % D
FLASH F_RST || EAL D
VDD P IR (beskiT i i AE H IR AT I 2 [F]3% 420, LUF L 2¥) A
VSS Hhy A

APTCHIP MICROELECTRONICS
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APT32F171
ARG E
3.1 ¥R
KEBVINE T APTI2F171 ARG AEhiG 25 & T,
AR HNEI T
o [iffHhNLEE

o KRBRINfEEAIARER, BENBEWR:
0 CPURMRINREZ ek
0 AHMNEWEIFRINRE AL 2SR

3.2 RN AL R
Table 3-1 Ffdhiit

Address Memory
Reserved Reserved
OxE000_0000 to OXEOOF_FFFF CPUN 27 f7 2%
Reserved Reserved
0x4000_0000 to 0x400F _FFFF R DIRE & 748 (SFR)
Reserved Reserved
0x2000_0000 to 0x2001_FFFF SRAM
Reserved Reserved
0x1000_0000 to 0x1001_FFFF & IN17 (Data Flash)
Reserved Reserved

0x0000_0000 to 0x0007_FFFF

FEJ7IN4E (Program Flash)

APTCHIP MICROELECTRONICS
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RGENFEHE

33K FARR
SR T RS 27 S o 0 R PR

o CPURFRINAE AT A A K
o HMEBLRRFRINRET FAR

3.3.1 CPURFRTHRE & AR
Table3-2 CPUSFR &

Address Function Description
OXEO000_EFAO to OXEOOF _FFFF Reserved
OXE000_EF90 to 0XEO00_EF9F FHL YR B A5 ) 4
OxEO000_EDOO to OXEOOO_EF8F Reserved
0xE000_E100 to OXEOO0 ECFF VICES il %
0XE000_EO010 to oxEO00_EOFF RYUER 2%
OxEO000_0000 to ox EO00_EOOF Reserved

332 SR AR FFRE
Table 3-3  SME#ASFRE
Peripheral Base Address Function Description

Slo 0x400E_0000 FATIOHE I (SIO)

OPA 0x400C_0000 IR # =4 (OPA)
0x400B_4000 thic 24z il4s (CMP4)
0x400B_3000 b 34zl 2% (CMP3)

CMP 0x400B_2000 tbi s 24248 (CMP2)
0x400B_1000 A a1 2% (CMPL)
0x400B_0000 LA R0 il 2% (CMPO)

12C 0x400A_0000 12CH47H 1 (12C)

SPI 0x4009_0000 [F5 947410 (SPI)

UART 0x4008_1000 B R PUk#1 (UARTL)
0x4008_0000 I PR UK 250 (USARTO)

LED 0x4006_0000 LED & /~¥% 1% (LED)
0x4005_4000 EPWM#5iHR
0x4005_3000 1647 SEI SE R 2% (TC3)

TIMER 0x4005_2000 1647 P B [F] 45 ff B g I 48 (TC2)
0x4005_1000 324738 FH e i 23T 5 (TCL)
0x4005_0000 1647 = i#% [F) 20 8 F 2 i 2% (TCO)

APTCHIP MICROELECTRONICS
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APT32F171 RGENFEHE
0x4004_4000 EXIGRP
0x4004_3000 il 103 [1-D (GPIO D)

GPIO 0x4004_2000 il F103 [1-C (GPIO C)
0x4004_1000 i# 103 1-B (GPIO B)
0x4004_0000 #1035 [1-A (GPIO A)

ADC 0x4003_0000 B3 (ADC)

TKEY 0x4002_0000 A2 A L AL JEK 38 (TOUCH)

SySTEM 0x4001_1000 Aoyt (SYSCON)
0x4001_0000 INAEEI 2% (IFC)

RSVD 0x4000_0000 %5 B2 74% (Device ID)

APTCHIP MICROELECTRONICS
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B iy ) B3I 2R (INTC)

4.1 5k

F A ) 2 IR SR B T 2 A TR R TR T SR ARYE T T O0 S 200 T i SR EBEAT MR EOF R AL 45 CPU R % 1 32
Bo CPUSCHFRE 40 5 U i S AR BE . AECPUAREE AT h Wit R ek, aniRAA S m it e h i sk, CPU
KR 2 B rh T e N AC P S e A BT R o R AL Se ) P IR AL B SE B LR, CPURKE YK SR A 4 A 1 v T 4k
BT Tz E R eV RIS B T T SR AR S R i, EAS e VR 200 s SRSB4 1 R e
o

4.1.1 it

o IRARSCFF32MIEIE R PR (IRQ[31:0])

o EEASITIR EAT ST AT g A ) r T 008 2 2% 150 B A o b £ RE 2
o fEFWIEHEIERET, SCRFILSEZ BN

o MSZHI WA AT RERC E (P T BE SR ALl T Event S
o AP E A AL b A S

APTCHIP MICROELECTRONICS 4-1 Crcmp
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4.2 FHiHER
Table 4-1  System Interrupt Vectors
Number Address Vector Interrupt Sources
32 0x0000_0080 CORET CPU Core Timer
33 0x0000_0084 SYSCON System controller interrupt
34 0x0000_0088 IFC Program flash controller interrupt
35 0x0000_008C ADC ADC Interrupt
36 0x0000_0090 TCO O GPT Sub Timer O Interrupt
37 0x0000_0094 TCO_ 1 GPT Sub Timer 1 Interrupt
38 0x0000_0098 TCO 2 GPT Sub Timer 2 Interrupt
39 0x0000_009C EXIO External interrupt O
40 0x0000_00AO0 EXI1 External interrupt 1
41 0x0000_00A4 EPWM Enhanced PWM
42 0x0000_00A8 TC1 TC16
43 0x0000_00AC TC2 Simple Timer
44 0x0000_00B0 TC3 Watch Timer
45 0x0000_00B4 UARTO USART interrupt
46 0x0000_00B8 UART1 UART interrupt
47 0x0000_00BC - Reserved
48 0x0000_00CO0 - Reserved
49 0x0000_00C4 12C I2C interrupt
50 0x0000_00C8 - Reserved
51 0x0000_00CC SPI SPI interrupt
52 0x0000_00DO0 - Reserved
53 0x0000_00D4 EXI2 External Interrupt 2 ~ 3
54 0x0000_00D8 EXI3 External Interrupt 4 ~ 9
55 0x0000_00DC EXI4 External Interrupt 10 ~ 15
56 0x0000_00EO - Reserved
57 0x0000_00OE4 TKEY Touch Key interrupt
58 0x0000_0OO0ES8 - Reserved
59 0x0000_00EC LED LED interrupt
60 0x0000_00F0 CMPO CMPO, CMP2 Interrupt
61 0x0000_00F4 CMP1 CMP1, CMP3, CMP4 Interrupt
62 0x0000_00F8 - Reserved
63 0x0000_00FC - Reserved

RS, IR RN E S 5. 0~30%5 (A &2 M ARACEEAS AR A & 315 [ f 2 B 4 R AR I,
FIESG R RGERTT IR ER: 325 THIR I 1] /2 B 45 A BT R

APTCHIP MICROELECTRONICS
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4.3 THEFRE
4.3.1 i ib

KETWIEHIEE (NVIC) PrAELANEIZE, HT Wi m RO, F 85 oK AT SR 32 ARl B> rh Iy
PEINA ST ERAF T gRAEIL B REFWHERI S SRR ik . A ERER AR AL R — SR Wi SR RIS R T — A
R R PTG K, AL BRERE W B P TR S AR AL B, WA R LS R rh i SR . AERE R IR S
T SR AL FRES RN, CPU 3R MIREAT T A b T I 95 A P 4R B0 AT . NVIC SIS R 0P 7 2 o R 152 B8 A o T2

REWE.

HNFWIRS TR, FERERIMER W E G S, S RENE H e S ERER CPU. R4k, KEd
W 1) 3% SCRF IR R T, BT DB BB TR B AR R A7 RS (VIC_ISPR) B i AH B 1) R BT S5 AR IR A A7,
i) CPU &% iR .

AL PRAR I N WHE R G, RE TR WS 2 B SERRERPIRAS AL, AR AT USR5 E T WA R S AR e AT A
(VIC_ICPR) JHBRIETESE AR R an AN R i SR EFEH %, Wikt VIC_ICPR 17 S B AR
o

o7 0 A L P B 53 B J LA R AT+

- AMRPEAETRWNE KRGS, B AR IRQ # NVIC fi#EH].

- VIC R¥E IRQ HIiff, & E AN Pending RSN,

- S E IR R CPU AR .

- CPU 754 484 P0AT 5 Al [R5 e 57 17, 3% [5] i B2 25 VIC, $R )5 83T EPSR F1 EPC, 38 PSR Hff)
VEC A4 HIERA B &S, 1E PSR.EE, HJaBEFWFEF A Dbk, VIC #4E CPU i [|] ) H
M % A5 515 B Pending IRZS A7 fTA B Active IR .

- BTSRRI A7 25 25 I EPSR A EPC, 77T PSR.EE il PSR.IE f# GE ik &,
SR G RAT H Bnd F B A7 280D o

- CPU IR AR AR T, R S5 s B TR Wil A s 5, 7 0 Il 5 2 5% .

- ISR R ORIl AR, RS R ) A A, B ISR VIC £ E] CPU
MRS S, TEE Active IRASHD)

r T B3 A5 T DB s 7 A BT IR 25 A2 1 TR SL 40T NIE FIT IPUSH $8 43k 52 /8 0 W 3% () ik 55 FAE H mT LA
LR AR S5 RE 45 R AT IPOP AT NIR $5 4 K58 i

4.3.2 WL SR A W

T P e 2 mT LUEIEVIC_IPRO ~3X YA AR A7 5 R B B o BENVIC_IPRAFAF A %0 B PY AN s I A1t S 2
H.

R e It NA K B, B VIC IPREAFZRIIPRI X RIS E A R E . Bk, R
s AL E N O AR m e . WA S AR IE, AR o WS ok v e e T, SAg8, AR e gk
. B, IRQO Al IRQIMIMELL 5 W E AMIE, MIRQOMIRQLIAN 22+ K, HTIRQOM H W& 5 /N T
IRQ1, K IEIRQOY:AEICPURIM N,

BT R W e s BN G — IR e, w DAAR b i 4 vt e] LLE S B B VIC_IPTRZ /783 K &
AT AR G 5 B e R A . 24 E T VIC_IPTRIGTHDEN,  £54:5 o iy b 3 £ b e 37 SR A0 S 2 Zi v T
VIC_IPTRIPRITHD BT B AR S 2 BIME . 4 Re &S h Wrdes i 3K

e & AR S AR A AT 0 P A

APTCHIP MICROELECTRONICS 4-3 C‘rcmp
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- HhWT SR EAR M RERS . TPIHEE S RO E S At T 2 HT CPU IR B AR W AL SE g Al se
FAREREATHE S

- AP AR, e e A E T 2 ET CPU IEE B R e g, T L e T
R LS BB E A A A BB B . VIC SCRPR LS R mah S e, i & i o Wit e 20 25 M i 51
BRI, 2B E o 2 e B A A A O (R 35t B v T e e 2 R 37 4745 o

TEAE T de SR E. PR E N IRQO<IRQI<IRQ2<IRQ3; HWriiF KA T N -
IRQ0>IRQ1>IRQ2>IRQ3. CPU & 4&miN T IRQO, 7EIRQO AR &2 FHAT L FEF, KT H &Sk m
IRQ1, [tk IRQO #:#t 5, CPU HAHAT IRQL Wi Ik& 27 . [FIFE, IRQ2 XF IRQL HHAT Vb, HiXE T
T e R RE %748 (VIC_IPTR.VECTHD = IRQO, IPTR.PRITHD =0, IPTR.THDEN=1) . 4 IRQ3 #|3k
m, REREHET IRQ2, HEAET IPTR, FHH IRQ3 TiEH 4 IRQ2. IRQ3 7E IRQO (1) H Wi iRk 5 A2 7 $hAT
45, 7T IPTR.THDEN J5, 4 3%] CPU iR,

PRIORITY=3 PRIORITY=2 PRIORITY=1 PRIORITY=0

IRQ2 ISR IRQ3 ISR

NIE
main IPUSH

foutine

T % E T # 5 R EVECTHD=IRQO, ff BT &ETISREN O,
PLMIRQOIR B LS, #5 BB BRI FrLAIRQ3ANRE 48 (5 IRQ2
H3hiERE, IRQ3LUR st s it 3k 15

CPUI .

Figure 4-1 H¥REMRLFE <A EE

4.3.3 H b 2 E R AT A T R AR A
— R WESR 2 L B A, W R RS

CPUCLK S
RQ[31:0] —Nr YRR R » f—
VIC_INT ~ (f ’
VIC_VEC[T:0] Y vicH # 5, b e \ | X
CPUES B BRI E &) DFOXKR, 5 B A B s
BEVCREMAESEREHAE.
Current PC X 73 (=X » s X 5% X s XX X s X
Ox532: 0 BT 12 F A9 55 — & fNiE
A DA 0x534: % i 72 ¥ # % = & #PBSH

Figure 4-2 FRW7IERITFE

r*
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B HE RS S E R, S CPUMIKN I RRELLS it R VICHH WAk . VICZ i #a LU)S, [MCPUKIEMMN
K S, CPUNE R E, MR¥Em &S IS hwimE, SENTRRSFER . Bl FE 7R SR 8] b ik
KRAGSHIFEIER ], VICHIALEERE], CPUZEFF MATHE & FIPAT 5SS 18], LA S CPUZSRHR A W7 1) & F )[R

H DT 57 P ) A A LA [ 5 (1), 1 A R 2 BT BAT 1 F 2 BT FE A B TRDRE G, 4 S w7 P g 7 PR R 2 5 K F 4
PARIFR AT AL J5 , 7 2 0 o B e B2 ), o] DLE IS W B PSRACHL, T 4T ii$E 4. LDM. STM.
PUSH. POP. IPUSH. IPOP%Z% i {454 ml LAYE FR T AN S e AT 5E i, NI 46 J Hh Wi B E B o 22 ) 4R ANIE
AN N, NIR R AEFE S HAT IR R N A B, ARERIPSR (1IC) £74T K.

HRIBTHE 5 7R A S R ISR TR, 3 TR B T 2w v W e R R B . AR TR AR SR A N LR LAY
Bt: 1) EPSR. EPC. PSRIWHHAIF B A LHEESEHG 2) NIEFES; 3) IPUSHEES; 4) Wik S; 5)
IPOPiE4; 6) NIRTE4 .

NPRAEP TR E I F R MIVR L, CPUE LL R By BOAN BERL 1 I 11 1 -

T N 2 J5 B EPSR. EPC. PSR AIFREC W A I Hidik (3 f b
NIE f5 2T fE .

PSR.IC f7#=%H], IPUSH Al IPOP #8547 fE .

NIR fi5 & ATk f e

CPUZE LA By BE AT L2z 4= I R8T i H T -

- IEFERFPATERES, E AW N 2§ .

- IPUSH. IPOP #8447 5 .

- PSR.IC fii#4TJF, IPUSH. IPOP #§4 ATt e,

- NIR {82 HUT5E .

- RS A SRR

TEZH T IRQO/IRQY/IRQ2/IRQIH W I ik i 2.

AT LA P IT & ERUE: Lol 6]
g (BEPSR.IC=0, IPUSH/IPOPHUTILESH)  (BNIRIES)
A P— A A
Plr:gga %%EIEEZ)E':I:MKR NIE IPUSH THE S ‘ POP NIR, SFITE tH
PSR.ICITJF» IPUSHIE4
BT IR P T AT HTIE H 5B [ElIPUSH
ESEHIT
IRQ1L (i 37EPSR. EPC. PSR, X i
PRIO=2 U ) 1ML NIE IPUSH Ll IPOP NIR, 7 BB tH
P AR
LR P HAT T
1RQ2 #HEPSR. EPC. PSR, ] ]
PRIO=1 TS A TS NIE IPUSH TS IPOP NIR, 7 riB Hy
NIRE 438 £ — FUTIE B
W Rz o Bt — #EEEIRQL
IRQ3 —
- FHEPSR. EPC. PSR, . o
PRIO=0 TS A (T NIE IPUSH FTE % IPOP NIR, 7B H

Figure 4-3 H¥HkERMHRHBI

I+
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FEIRQOMCPUM N J, 7748 T e IMIRQL, HPSR.CH TN, #EH4T RIIPUSHIEA I I N IRQL.
IRQ27EIRQLALFE Fh W 5 45 i 7= 4, [RIL AT S BRI CPUM N . IRQ3ZEIRQ2PUATNIRIE A =4, FENIRTE 4 58 ihf
R IRQ3. HIRQ34bHESE, B H A WIRS AP, HERFRIRQLIFIRQ2ITHIHI A, HIRQL iR [FIIRQOR, %
HEHHATIPUSHTE %,

4.3.4 v Wi iR

HCPUL TRIN#ERIL (DOZE. STOP) I, AMR™ A=y Wiml LUk CPUM R I AERE AAMe i . SR — > rhr I )
IRIhHFERL BETh R O RE, T HZ P TS5 MRA, VICK P AR I FEMe BRI K o 4 SR — AN o T (0K Th RERse i T
REARMERE, RME iz TE8APIRES, VICHE AN S AR IhFEM R I 5K .

TR, FWIMIEE (VIC_ISER) FIHHBrrmefEige (VIC_IWER) 4y 74 il v Wt 1t 55 45 &b 350RT g 2 1) R o
MHEER, —DNERF R EE SRS A P B S R, N AR DI FEM R SR 2 A A — A
Bemt, HEENT N B ThEE; A AR, B R AL T AR, VICH AL P2 AR AT iE 3K .

1 RERE TIRIDAREM R ThAERS, CPUMMEE LG, BT %a AN Wk ST, FrelizWidECPUN —HE
WFPendingRAs . X4 SHAE T —RHENRIFEF KRS, CPUSRIR MR IhFEME . ARIEEMEE S, kA
% 1EH I NI FER S, W AIFECPUMEEE DLfS, B AHERRCPUAH Z R I ) Pendingtk 4 (VIC_ICPR) .

4.3.5 HHTHRIES R

T T B A AN, — AT AN S, BN —ANETVICHERHIRC B . Bl A SN e A%
IR, B o T R 1 A P 1 R W i B A A, AR AN R R W R EVIC A R W], e
BEVIC_IPRO~7, WHEFMIMNE, RIFKEIVC_ISER, HHEiZANEATN N WS . CPURM 4= il sz
#l, ECPUMIMNVICH iR 2 A7, SAHREPSR.E/EE, 5 NCPUICIEN N G, 4 3EAN & 4h S T i & A= LA
Jo, AN ERE T Wrpending 7 B Se 4 BAL, Bl fih A VIC ARG R B R pending AL B AL . AR A A o b
pending {7 77 B2 R A g, VICH [ pending 7 78 AL 3 8 m 3 rh Wrid R 5, & B ahigkk. tnr bilid s &
B RR SRR 785 (VIC_ICPR) SR M1 5 A AL R 38 i 57 1 h BT oK o

VICH LLBIEVIC_ISPR,  # A fil K AH S (Wil VICHREA W SR AL MeIR S &, 23 o

- Pending: il A FAETERF CPU ALHE I H i K .
0: FoRiZ P WS A7 I T i oK s
1: TRz WA A TP K .

- Active: i) CPU & 75 i N 1% A Wr i AE 2 I8 3% AT AL FE 58 Bz Wi oKk .
0: FoRiZH W& A #CPUMTR ;
1: Tz Wi c 8 CPUMR, (HIE I BAA AT 58 il

APTCHIP MICROELECTRONICS 4-6 C‘rcmp
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el

=

DFF

CPU

IE2
Ll"Wg’:*——I:)_ oFf [T
IE
T R H orf F

DFF

|

|

|

vic |

VIC_ISER :
|

|

|

|

VIC_IRR
VIC_IRTR

miby
1)
1

|

|

|

|

|

[

IE1 I
G ) o I
DFF |

|

T

|

|

I

|

|

|

DFF

_+v+_‘

pending

CPU
CORE

vic :
e Lo R ’

[

|

|

Figure 4-4 H¥iREE W~ T E
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el

FH R SRObR G B SR AN A I Pending
2 459% (RISR) H B

Rl R (IMCR) FTHF, fdifed ik

HIEIRE AESR) F1FF, fHAEH W

VIC_IPRNVIC_IPTHXE,
WA =GR IETEALHE,
RS M AT R, 5 0AT LA

IETEALEE 5 R (RHEVIC_IPTH)

AR S e LSS R SR IR R A,
YO 24 SR AT RERG o5

TR bR =12

VICH W RE=17

REFRRER

T TIE R

EREH

TERFNRA?

HH T SRAF D

PSR.IE/EE=1?

T TIE SR

Figure 4-5 H¥TERAHE TR
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4.4 FHFARRH
441 HHFBR
e Base Address: 0XEOOO_E000
Register Offset Description Reset Value
VIC_ISER 0x100 Interrupt Set Enable Register
0x104
RSVD - Reserved
0x13F
VIC_IWER 0x140 Interrupt Wakeup Enable Register 0x0000_0000
0x144
RSVD - Reserved 0x0000_0000
Ox17F
VIC_ICER 0x180 Interrupt Clear Enable Register 0x0000_0000
0x184
RSVD - Reserved 0x0000_0000
Ox1BF
VIC_IWDR 0x1CO0 Interrupt Wakeup Disable Register 0x0000_0000
0x1C4
RSVD - Reserved -
Ox1FF
VIC_ISPR 0x200 Interrupt Set Pending Register
0x204
RSVD - Reserved 0x0000_0000
0x27F
VIC_ICPR 0x280 Interrupt Clear Pending Register 0x0000_0000
0x284
RSVD - Reserved 0x0000_0000
Ox2FF
VIC_IABR 0x300 Interrupt Active Status Register 0x0000_0000
0x304
RSVD - Reserved
Ox3FF
VIC_IPRO 0x400 Interrupt Priority Register 0
VIC IPR1 0x404 Interrupt Priority Register 1
VIC_IPR2 0x408 Interrupt Priority Register 2
VIC_IPR3 0x40C Interrupt Priority Register 3
VIC _IPR4 0x410 Interrupt Priority Register 4
VIC_IPR5 0x414 Interrupt Priority Register 5
VIC_IPR6 0x418 Interrupt Priority Register 6

APTCHIP MICROELECTRONICS

C‘rcmp



APT32F171 rh it
VIC_IPR7 0x41C Interrupt Priority Register 7
0x420
RSVD - Reserved
OxBFF
VIC_ISR 0xCO00 Interrupt Status Register
VIC_IPTR 0xC04 Interrupt Priority Threshold Register
0xCO08
RSVD - Reserved
OXCFF
NOTE:

APTCHIP MICROELECTRONICS
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el

4.4.2 VIC_ISER (hIit BERERF78Y)

Address = Base Address + 0x0100, Reset Value = 0x0000_0000

AR
0: I
1:  flAEXT N A B

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O
— o [<2] oo} ~ © [Te) < (3] N - o [} [ce) N~ © wn < [s2} N - o o o) ~ © ITe) < ™ o~ — ol
P B R I I B { B { B { A = 4 S S S B B - - - - B T L
P4 zZ zZ P4 P4 P4 zZ zZ zZ P4 P4 P4 P4 zZ zZ zZ zZ z P4 P4 zZ zZ ] ] & & & ] ] ] Tl O
wl W o W w w o W w o w w w w o W w w wf w w w H oyl e
Ol o b o b o b o b o b o b G b o G G b b b D b w W W owow bW wow
nl o o o o o o o o o o o o o o o o 0 o o o uo P G O O O O O O 0O v
0 ofojofojofojojojojofojojojojofojofojojojojofojofojojofojofof]o
R|IR|IR|R[R|RIR|JR|R|R|RIR|R|R|IJR|RIR|R|IR|R|JR|I|R]J]R|IR|R|IR|R|R|R|JR|R]|R
WIWIWIWIWIW[W|IW|W|IW|W[W|W|W|W WIWIW[WIWIWIW|IW[W|IW[W|W[W|W]|W|[W
Name Bit RW | Description Reset Value

Hh W ) B 5 A

B

0: XN W AR e
SETENAX [31:0] | RW | 1. XNl ffife 0x0

APTCHIP MICROELECTRONICS

4-11

C‘rcmp



APT32F171

el

4.4.3 VIC_IWER (Wi Sh#Em iR BE &7 77 8%)

e Address = Base Address + 0x0140, Reset Value = 0x0000_0000

AR
0: I
1: [l AEX N A B A T FEMR B Tl g

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— o [} [o0] ~ © [Te) < (3] N — o (2] [ee] ~ © wn < [s2} N - o o o) ~ © ITe) < ™ o~ — ol
S B R I I B { B { B { B { A = 4 S S S S I - - I - B T L
Z 2l 2 2| 2| 2 2| z 2| Z 2 =2 zZl 2| z 2| 2 2 2 zZ 2| Z| & & & & al & a a & a
2Bl BB OB R OB B BB B R B R B R B R BB BB K S E S B R BB B
w w ow ow w ow w ow o o w w o o o w w o W w wl w W oWow Wy W Wy L
nl o o o o o o o o o o o o o o o o 0 o o o uo P G O O O O O O 0O v
0 0 0 0 0 0 of|oO 0 0 0 0 0 0 of|oO 0 0 0 0 0 0 o O 0 0 0 0 0O O 01]0
R|IR|IR|IR|IR|IR|IRIR|I]R|IRIR|R|]R|IR|IR|IR]J]R|R|IR|R|R|RI[R|R|]R|R|IR|R|J]R|R|R]|R
WIWIWIWIW[IW[WIWIWIW[WIWIWIWIWIWIWIWIWIWIWIW[WIWIW|IW[IW[W|W|W|[W|[W
Name Bit RW | Description Reset Value

T B WIS D A R 9 T i

BLERAE:

O: X I Hp W ARG DI Pl B2 A el
SETENAX [31:0] | RW | 1. b joieh 07 A0 106 S REme i £ 46 0x0

APTCHIP MICROELECTRONICS
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el

4.4.4 VIC_ICER (MW {# 6Tk kR A7 17 92)

e Address = Base Address + 0x0180, Reset Value = 0x0000_0000

AR
0: I
1: BRI A B il A

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
i o [} [o0) ~ [{) n < (32} N i o (2] [ee] M~ o n < o™ N - o o foe) ~ © ITe) < ™ o~ — o
20209359 99 89 9 8 93 3 3 35/ 93 3/ 3 3/ 3 8 5 823 g g 3¢
zZ Z Z zZ zZ zZ Z Z Z zZ zZ zZ zZ Z Z Z Z zZ zZ zZ Z Z ] ] ] ] ] ] ] ] ] |
w L L w w w L L L w w w w L L L w w w w L L o o o o o o o o o e
e | e et | et et et et I Bt I Bt | Rt | et | e[ | R | | | |
O| O| O O O] O O ©| O] O O O O] O] O O] O] O] O O] O] O ©f © O © O O O ©f O 9
olofo|lo|l]o|J]o|oflo|o]J]o]J]o|]o|o|lo]J]o|]o]Jo|]o|loflo|o]Jo|]o|oflo|o]J]o|]o|ofo|oO]oO
RIR|R|[R[R|R|R|R|R|[R|R|R|R|R|[R|[R|R|R|R|R|[R|R|R|R|R|[R|[R|[R|R|R|R|R
wliwlwlwlw|lw|lwlwlw|lw|lw|lw|[w[w|lw|lw]lw|w[wlw|w|w|w[w[lw|w|w|w|[w|[w]|w]|w
Name Bit RW | Description Reset Value

= A o M N

TERR R W e

TEHRAE:

0: XA WA fH R
CLRENAX [31:0] RW | 1. Xt AW Effe 0x0

APTCHIP MICROELECTRONICS

4-13

C‘rcmp



APT32F171

el

4.4.5VIC_IWDR (Wi ThFEmmE % B & 175%)

Address = Base Address + 0x01CO0, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
i o [} [o0) ~ [{) n < (32} N i o (2] [ee] M~ o n < o™ N - o o foe) ~ © ITe) < ™ o~ — o
20209359 99 89 9 8 93 3 3 35/ 93 3/ 3 3/ 5 8 5 823 g g 3¢
zZ Z Z zZ zZ zZ Z Z Z zZ zZ zZ zZ Z Z Z Z zZ zZ zZ Z Z ] ] ] ] ] ] ] ] ] |
w L L w w w L L L w w w w L L L w w w w L L o o o o o o o o o e
| e e et | et et et et Bt I Bt | Nt | et | e | e | | | ]
O| O| O O O] O O ©| O] O O O O] O] O O] O] O] O O] O] O ©f © O © O O O ©f O 9
olofo|lo|l]o|J]o|oflo|o]J]o]J]o|]o|o|lo]J]o|]o]Jo|]o|loflo|o]Jo|]o|oflo|o]J]o|]o|ofo|oO]oO
RIR|R|[R[R|R|R|R|R|[R|R|R|R|R|[R|[R|R|R|R|R|[R|R|R|R|R|[R|[R|[R|R|R|R|R
wliwlwlwlw|lw|lwlwlw|lw|lw|lw|[w[w|lw|lw]lw|w[wlw|w|w|w[w[lw|w|w|w|[w|[w]|w]|w
Name Bit RW | Description Reset Value

TH B b W DR R P 1) R

PR

O: 0k H W R LG Dy Rote B2 A A
CLRENAX [31:0] | RW | 1. XM D AR g 5 0x0

AR

0: KM

Lo JFBRXT N T AR IR D AR M ) fiE

APTCHIP MICROELECTRONICS
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C‘rcmp

0x0000_0000

4-15

(Wi B A A 2%)

Address = Base Address + 0x0200, Reset Value

APT32F171
4.4.6 VIC_ISPR

(NEETELS Tz = S
>
TANZLIS ol = = W
FZaNERTER ol = = =
@ o
NERTER ol = = g 2
NERTER ol = =
SAN3dL3S ol = =
9aN3d13S ol = =
7AN3dL3S ol = =
© 8ANIdLIS ol = =
o 6ANILIS ol = =
o 0TANZ4LIS ol = =
. TTANZLIS ol = =
o ATEETES o = = *a %a £
— s 7 71
o €TAN3dL3S ol = = M/ﬂ M% Mw
¥TANIALIS g Hr g
. i R g R
0 STANZALIS ol = = W M M W
/{\
o 9TANZ4LIS ol = = P gt g
~ ZTANZ4LIS ol = = S| = o 5 =
- — /s
8TaNTdLTS 2l = . EBHE R
2 ol 3 5l E £ R OLRA
1]
o 6TAN3dL3S al B = 3
=1 ol x = me K e EJ e
o m o - o «
9 02aN3dL3S ol = =
o TZAN3d13s ol = = W W
N Z2aN3d13S ol = =
o S ZNERTELS ol = = 5
= —
5 ¥ZANZALIS ol = = = &,
0 GZaNZdLIS ol = =
Q 92aN3dL3S ol = =
~ 72aN3d13S ol = =
2 82AN3dL3S ol = = 5
[a)
2 62aNZdLIS ol = = m
o
3 0£aNZdLIS ol = = = W
@® L
= TEAN3ALIS ol « = > )
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4.4.7 VIC_ICPR (FWiSRAEREESR)

e Address = Base Address + 0x0280, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 O

CLRPEND31
CLRPEND30
CLRPEND29
CLRPEND28
CLRPEND27
CLRPEND26
CLRPEND25
CLRPEND24
CLRPEND23
CLRPEND22
CLRPEND21
CLRPEND20
CLRPEND19
CLRPEND18
CLRPEND17
CLRPEND16
CLRPEND15
CLRPEND14
CLRPEND13
CLRPEND12
CLRPEND11
CLRPEND10
CLRPEND9
CLRPENDS8
CLRPEND?7
CLRPEND6
CLRPENDS
CLRPEND4
CLRPEND3
CLRPEND2
CLRPEND1
CLRPENDO

py)
py)
pe)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)

Name Bit RW | Description Reset Value

TRER AT SRR RS

BRI
0: XN A AR AL TR
CLRPENDX [31:0] | RW | 1. XRirpi 4k TA5EARE 0x0

A

0: k%
1o JEBRXT R H W S RRIRES

APTCHIP MICROELECTRONICS 4-16 C‘rmﬂp
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el

4.48 VIC_IABR (i ROR AW 17 85)

e Address = Base Address + 0x0300, Reset Value = 0x0000_0000

1. CEBCPUMN, (HIEEA BHE5E

AR

0: ERRHATACtivelREs

1. ARV GRS 10 H S8 ] BUHI R

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O
4 9| o o | 9o w ¥ @ o dl o o o ~ o w < o o 9 O G| o ~| © ;v <« o « < o
(32} [92] N N N N N N N N N N i — — — — i i — — —
I = I I B I I I I I I I I I = = = = = I =
6 6| G| 6| G 6| § 5 6 & 6 5 6 5 6| 5 6 5 &5 & & & g & g & g & g o g g
I < < I < < < < < < < <« « « < < < « « « < < < g G o« <« g g g <
0 ofojofojofojojojojofojojojojofojofojojojojofojofojojofojofof]o
R|IR|IR|R[R|RIR|JR|R|R|RIR|R|R|IJR|RIR|R|IR|R|JR|I|R]J]R|IR|R|IR|R|R|R|JR|R]|R
WIWIWIW[WIWIWIWIWIW|IW[[WIWIWIWIW[WIWI[WIW|IWIW|IW[WIW[W|W|W|W|W|[W|W
Name Bit RW | Description Reset Value

3O L PR H T 7 L 28 4 CP U BEAELIE YA b 3 58

-

R
ACTIVEX 31:0) |Rw | O B CPUN B 0x0

APTCHIP MICROELECTRONICS
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4.4.9 VIC_IPRO (Wil seg ¥ B &7 520)

e Address = Base Address + 0x0400, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 O

PRI_3
RSVD
PRI_2
RSVD
PRI_1
RSVD
PRI_O
RSVD

W | W WIWIWI[WIWIWIWIW[IWIWIWIWIWIWIWIWIW|IW[WIW[W|IW|W[W]|W[W|W]|W
Name Bit RW | Description Reset Value
[7:6] &ﬁﬁmiy%mgﬁﬁ,ﬁ@@¢,m%ﬁ@%
15:14 PRI_O: W5 ORIt e e ik B
PRI_x {23:22% RW I PRIZ1:  hlr 1tk e ik B 0x0
[31:30] PRI_2: W52/t e i
PRI_3: "W 53z

APTCHIP MICROELECTRONICS 4-18 Crcm
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4.4.10 VIC_IPR1 (Ui B HFFa1)

e Address = Base Address + 0x0404, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24(23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 (7 6 5 4 3 2 1 O

PRI_7
RSVD
PRI_6
RSVD
PRI_5
RSVD
PRI_4
RSVD

W | W WIWIWI[WIWIWIWIW[IWIWIWIWIWIWIWIWIW|IW[WIW[W|IW|W[W]|W[W|W]|W
Name Bit RW | Description Reset Value
[7:6] &ﬁﬁ&ﬁﬁ%%ﬁﬁg,ﬁ@@¢,m%ﬁ@%
15:14 PRI_4: Wr S 4t e g &
PRI X 23:22] | RW | PRUS, i 500t Aeck i 2 0x0
[31:30] PRI_6: "W 56medixE
PRI_7: "W 57k E

APTCHIP MICROELECTRONICS 4-19 Crcm
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el

4.4.11 VIC_IPR2 (Wit B HF482)

e Address = Base Address + 0x0408, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 7 6 3 2 1 0
b o =] [a) o [a) © Ia)
_l % _ & B & z 3
T x & o o o o x
0 ofojofo|J]ofojJoOojJOfO]O ojofolojofo)jojofO]O o|oO0 ojofo]oO
RIRIR|R|I[R|R|I[R|R]R|R]|R RIRIR|]R|IR|R|R|[R]|R|R R|R RI{R|R]|R
W | W WIWIW[WI[W|[W|W WIWIW[I[W[IW]|W[W|W|[W|W W | W W(wW]|W]|WwW
Name Bit RW | Description Reset Value
[7:6] WEXN N S e, BEEkN, Pl g
PRI [15:14] | oy | PRI-S: TS 8IS R & 0x0
X [23:22] PRI_9: w5 9Mfhsegk i & X
[31:30] PRI_10: H 5 10140 e g B
PRI_11: 51109 egisE
(2
APTCHIP MICROELECTRONICS 4-20 APT CHIP
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el

4.4.12 VIC_IPR3 (Wit ¥ B HF77483)

e Address = Base Address + 0x040C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 7 6 3 2 1 0
2 a) S a) a a) Y a)
_l 5 _l 5) _l 5) _l 5
& i & i & i & i
0 0 0 0 0 0 of|oO 0 0 0 0 0 0 of|oO 0 0 0 0 0 0 0 0 0O O 01]0
R|IRIR|IR|R|IR|IRIR|JR|R|IRIR|R|R|IR|IR]J]R|R|IR|IR]|]R]|]R R | R R|IR|[R]|R
W | W WIWIW[WIWIWIW[I[W|IWIW|IW[W|W|IW|W[W|W]|W W | W WIWI|W|[W
Name Bit RW | Description Reset Value
[7:6] B RS AR S g, BN, PR
BRI [15:14] | o PRI_12: 512 ik E Ox0
X [23:22] PRI_13: 51310t ekt & X
[31:30] PRI_14: 5140945004 E
PRI_15: 5150k E

APTCHIP MICROELECTRONICS
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el

4.413 VIC_IPR4 (Wit ¥t B & 7a84)

e Address = Base Address + 0x0410, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 7 6 3 2 1 0
2 a) 3 a) S a) g a)
_l 5 _l 5) _l 5) _| 5
& i & i & i & i
0 0 0 0 0 0 of|oO 0 0 0 0 0 0 of|oO 0 0 0 0 0 0 0 0 0O O 01]0
R|IRIR|IR|R|IR|IRIR|JR|R|IRIR|R|R|IR|IR]J]R|R|IR|IR]|]R]|]R R | R R|IR|[R]|R
W | W WIWIW[WIWIWIW[I[W|IWIW|IW[W|W|IW|W[W|W]|W W | W WIWI|W|[W
Name Bit RW | Description Reset Value
[7:6] B RS AR S g, BN, PR
BRI [15:14] | o PRI_16: 516 itE Ox0
X [23:22] PRI_17: 51710ttt & X
[31:30] PRI_18: Hilli5 181 ik &
PRI_19: 5190k

APTCHIP MICROELECTRONICS 4-22
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el

4.4.14 VIC_IPR5 (Wit Sk ¥t B 77485)

e Address = Base Address + 0x0414, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 6 3 2 1 0
% > % = §I S % S
x 2 x 2 x 2 x 2
0 0 0 0 0 0 of|oO 0 0 0 0 0 of|oO 0 0 0 0 0 0O O 01]0
RIR|IR|IR|R|R|R|IR]R]|R]|R RIRI[R|R]|R|R R | R R R|IR|[R]|R
W | W WIWIW[W|W|W|W WIW|W[W[W]|W W | W w WIWI|W|[W
Name Bit RW | Description Reset Value
[7:6] B RS AR S g, BN, PR
BRI [15:14] | o PRI_20: 520/ e ik & Ox0
X [23:22] PRI_21: 210t ekt & X
[31:30] PRI_22: 52200 ik B
PRI_23: 5230 i

APTCHIP MICROELECTRONICS
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el

4.4.15 VIC_IPR6 (Wit Sk ¥t B %77 4%6)

e Address = Base Address + 0x0418, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 6 3 2 1 0
] 5 i > 5 = q =
x 2 x 2 x 2 x 2
0 0 0 0 0 0 of|oO 0 0 0 0 0 of|oO 0 0 0 0 0 0O O 01]0
RIR|IR|IR|R|R|R|IR]R]|R]|R RIRI[R|R]|R|R R | R R R|IR|[R]|R
W | W WIWIW[W|W|W|W WIW|W[W[W]|W W | W w WIWI|W|[W
Name Bit RW | Description Reset Value
[7:6] WEX RS e, BEEN, RS
PRI [15:14] | o | PRI-24: 5 241018 S i B 0x0
X [23:22] PRI_25: 52500t ekt & X
[31:30] PRI_26: Hili526/M0 gk B
PRI_27: Hli5270fR ek E

APTCHIP MICROELECTRONICS
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el

4.4.16 VIC_IPR7 (Wit eZ ¥ B HFR7)

e Address = Base Address + 0x041C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 6 3 2 1 0
@) S 8 S & S § S
x 2 x 2 x 2 x 2
0 0 0 0 0 0 of|oO 0 0 0 0 0 0 of|oO 0 0 0 0 0 0 0 0O O 01]0
R|IRIR|IR|R|IR|IRIR|JR|R|IRIR|R|R|IR|IR]J]R|R|IR|IR]|]R]|]R R R|IR|[R]|R
W | W WIWIW[WIWIWIW[I[W|IWIW|IW[W|W|IW|W[W|W]|W w WIWI|W|[W
Name Bit RW | Description Reset Value
[7:6] B RS AR S g, BN, PR
BRI [15:14] | o PRI_28: k528 ik E Ox0
X [23:22] PRI_29: Hilki52910t Sk st & X
[31:30] PRI_30: H 530 e gk B
PRI_31: 5310tz E

APTCHIP MICROELECTRONICS
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4.4.17 VIC_ISR (FUWPREFHFRR)

e Address = Base Address + 0x0CO00, Reset Value = 0x0000_0000

®
~
o
ol
N
w
N
=
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

RSVD
VECPENDING
RSVD
VECACTIVE

W[IWIW[W[IW]|W|W]|W WIWIW[W|W[W|IW]|W|[W
Name Bit RW | Description Reset Value
VECACTIVE [8:0] | RW | #8724 CPUIE £EAL B 7 1 B 5 0x0
VECPENDING [29:12] | RW | $i&7R a7 4645 1 e L S 2 b W e 5 0x0

APTCHIP MICROELECTRONICS 4-26 Crcm
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el

4.4.18 VIC_IPTR (Wi sck BIE FF)

e Address = Base Address + 0x0C04, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11

1. e b w E e S T3

0:  rhibrdt 5 AN Em T e R {E

fH

10 9 8|7 6 5 4 3 2 1 0

g 2 z 2
z 2 g g
0 ofojofojofojojojojofojojojojofojofojojojojofojofojojofojofof]o
R|IR|IR|R[R|RIR|J]R|R|R|RIR|R|R|JR|RIR|R|IR|R|R|R]J]RIR|R|IR|R|R|R|JR|R]|R
W W(W|W]|W w W(WIW([W|W]|W
Name Bit RW | Description Reset Value

rh BTG R0 S R A B
PRITHD [7:0] RW 0x0

R AL 7616 2, o N[5:0]10/# .

e S BB T B ) T 1) 5. 4 VICKILCPUM
VECTHD [16:8] | RW | VECTHDPT & & 1 Wik o5 iR iR i, sshEfig kR | 0x0

Wt Je gk BB A % (THDEN)D

Hh k0 56 2% B AT R
THDEN [31] RW 0x0

APTCHIP MICROELECTRONICS 4-27
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RGN (CORET)

5.1 #iR

RYUEN 442 CPU— AR, BEEM TN . RS a8t 7 — MRS HE 24 CCER IS THEL
v, ARG SAERERS, THEERIT A TAF. ST EER IR O W, 2 i A W i) 28 Ak TR IR R .

5.1.1 &ei:

o TYRFETELET S
- RGBS, 1EN TIMER (i £ &b
- CPU M TAER %h

o 2ARIEBUHEEE, BIEH A

o SCHEI H A

APT MICROELECTRONICS 5-1 C:r.:m



APT32F171 Rt

b Y,
5.2 DiRefiR
5.2.1 #EHHER
STCLK CPUCLK
Core Timer
CLKSOURCE
(CORET.CSR[2))
CVR
(mapped from cnt) > ~ cnt
CSR
Counter
Bus
e
—/| Interface [* > RVR v
CALIB Interrupt CORET Int
Generator >
CoreT Registers

Figure 5-1 CORETHEHER

5.2.2 ThEe i BA
5.2.2.1 SERF 23 MR Bh YR

ARG As WA — MR 24 ARSI THE AR, ARG SRR, TR IR TR, Hih AL
AHEIEIREI0 B, 2 R E WSS S AR T WHER, AR A BRI N AN B R G 2R 5T .

CORET JE R #8A P /N Al e i Bhijit «

- CPU Itt4f (CORECLK)
- RGHEIEI87) 4 STCLK

IR IR PEE T CSR Z-A7 2811 bit2f7, CLKSOURCE K28, 4i%#: CORET M4~ 24t STCLK I, 7
FESETE SYSCON [ GCER ZifE 28 R gL iZ M 8. STCLK B 4f 48 B/2% 1 Fl & FhC B 15 2% SYSCON &7,

5.2.2.2 SER K T/ERE

CORET EM 238 &7 CPU Core Wi, rF=ArH W A Rt d. CORET i &% nl LA VB AT A &7 5L i it
i, BT M E N ERAE RSN SYSTICK e defi ] . MR GUER a+flife (CSR[0]=1) i, &I TAE. 4k

APT MICROELECTRONICS 5-2 C:Tcmp



APT32F171 Rt

MTBLAE (RVR aF A7) TFURIEEL, i Sdsid i B0y, WRAERE 7 CORET #lfi (CSR[1]=1) , ¥
1F1] F B4 A 8 RS T SR

RELOAD K IE % HUE V5 FE 7/E0x1 ~ OXOOFFFFFF 2 [8] . RELOAD 18 1] A IRAE N0, (BEIX A=A AT T,
K9 R Gt Hds b DL & COUNTFLAG 7 A A fETHEEE 1 LA Oy A e EFH o 475 2= A — N BN N AN T4k
INF b 5 T 6 28, RELOAD FUME 5 B A 9 N-1. AN BEAE 551004 -5t 4 8 372 4 — > CORET Kb,
FE% RELOAD AL 499,

T RVR Al CVR P& AFas MEAE B AE, R RGN a5 TARHT, 7 2Ty sUHHAT Vet 54 -

1) [ CORET_RVR #Fiff#sH 5 N 211 RELOAD ff ..
2) [n] CORET_CVR G{f&EAH, M{E1S RELOAD #n#.
3) #1E CORET_CSR #f7#%, 1Rt RGit%ss.

CORET ¥ th f5 (HHEUE 145 0) , CORET_CSR %17 #sH ) COUNTFLAG o4 B 7. 8T i
B A5 AR B AT IS BRERAE

APT MICROELECTRONICS 5-3 C:rcmp



APT32F171 RYER R
5.3 HFra i
5.3.1 FFER
Base Address: OXxEO0O _EO000
Offset Address Name Description R/W Reset State
0x010 CORET_CSR 5 1) A A7 A R/W 0x00000000
0x014 CORET_RVR [ SEAE BT A7 3 R/W 0x00000000
0x018 CORET_CVR YHTE A AT A R/IW 0x00000000
@
APT MICROELECTRONICS 5-4 APT CHIP




APT32F171 Rt

5.3.1.1 CORET_CSR (I%#| &7252)

e Address = Base Address + 0x0010

©
©
~
o
o
S
w
N
[
o

15 14 13 12 11 10

=
(2]

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17

RSVD
COUNTFLAG
RSVD
CLKSOURCE
TICKINT
ENABLE

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
=
o
o

)
Py
)
)
Py
py)
Py
)
)
)
py)
py)
py)
Py
)
)
)
)
Py
Py
Py
)
Py
)
)
Py
Py
py)
py)
==
==
==

Name Bit Type Description Reset Value
bR EAL, RORTE B IR AT A8 5 THEUE R S
#] 0:
0: TR A TR0
COUNTFLAG [16] R 1: MR 2214300 0

AR M 1A 2I0R), COUNTFLAG S # B A7 .
ECSRAF A7 2% LA S AT 5 CVRZ A7 25 2 i COUNTFLAG
RGN 28 I P

CLKSOURCE 2] RW | 0: Wi NSTCLK (SYSCLK/8) 1
1: W4 ACORECLK
HH T e -

0: ZE 11530 b
TICKINT (1] RW | 1: fHE&ETHE B0 ik 0
ECVRIFH A2 EHEE, BASRBARGITH 21
E I 2% 1 e s -

ENABLE [0] RW | 0: Z& L 88 0
1: fHEEE I %%

APT MICROELECTRONICS 5-5 C:rcmp
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RYUERT %

5.3.1.2 CORET_RVR ([H3EE FER)

e Address = Base Address + 0x0014

I RE T B AR 5, I EE B TH S IE T THEOT A e (R
CORET_CVR Z£REOfE ), A nEl¥ CORET_RVR
BEONOLLETH B TE T — IR PEFRIH5 1L TR, BT
IR — U4

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5
a)
S S
(%] —
hd w
24
o(fojo|o|O0O|jO|O|OfOfOfO|O|O|O|O|O|OfO|O|O|O|O|O|OfO|O|O|O]|O]|O]|O]|O
RIR|R[R|[R|R|R|R|R|R|R[R|R|R|R|R|R|R|R[R|R|R|R|R|R|R[R|[R|R|R|R|R
wlw|wlwlw|w{w|w|w|w|w[wlw|w| w|w|w|w|w[w[w|w|w]|w
Name Bit Type Description Reset Value
EH S T30, RELOADIE £ 15k 45CORET_CVR
TFATA o
[MCORET_RVRZH 784 50Tt 3 4L T — XG5
SRl B \b_‘ £ ) . N2 B2 %%
RELOAD 230 | RW IETAE, ME TG RER — B IR R N0. B AN S % 0x0

APT MICROELECTRONICS
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RYUERT %

5.3.1.3 CORET_CVR (4 Hi{E & 175%)

e Address = Base Address + 0x0008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
=
o
> i
% o
o )

O
ofo|ofo|o|oflo|Oo|O|O|O|O|O|OfO|O|OfO|O|O|O|O|O|O|OfO|O|OfO]|O]|O]|O
RIRI[R|IR|IR|IR|R|IRIR|R|IR|R|R|I[R|R|R|IR|JR|R|IR|JR|R|IR|R[R|R|R|[R|R|R|[R|R

WIWIWIW[W|IWIWI[WIWIWI[WIWIW[WIW[W|IWIW[W|IW[W[W|W|[W
. .. Reset
Name Bit Type Description value
THECAR I 4 A .
5 CORET_CVRZ {7 & 2= [F] I Af Ik %7 7 45 HICOUNTFLAG
. WEAES, HHSFECF /e E G, RS TR
CURRENT 23:0] | RIW ‘ e 0x0
[23:0] PR A7 /7 25CORET_RVR R {I{H 3 k45 CORET_CVR.
EE 5 CORET_CVRAZ FHE ARG THIN a5 1 rh Wtk A 61 & A4
i CORET_CVR £ [A]1) [l 9 47 2% i HH B0 a8 148 o

APT MICROELECTRONICS
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APT32F171 NAEHIE (IFC)

Az 2 (IFC)

6.1 #EiR

2 R SR SRR AR N AR 8% . APT32F171 &7 A il 60K/32K 45 [N 17 (PROM), ¥
B ISP REHINAFEHNE . A 1 ISP (In System Programming)Zhig, F 7 o] DAE RS A4 E PCB AR LI T &
BT, OH ), CPU M PROM HUE4FF HH#AT. APT32F171 R FIIE S FA4h 1) £ [N 47 (DROM) /it =
[, iEF P ERE 2 BIAE G — Lo N R AR P 7 B R . s I A2 (DROM) K /AT LLid i User Option Bt & .

6.1.1 B4

T N7 (PROM) K /)h: 60K/32K Bytes

45 IN £ (DROM) K /: 4K/2K/1K Bytes

G AR SCRFISPARE 2R % ) T BB

K/ 1K Bytes

FIEERR BT T

A5k PROMAIDROM( 4200,0007%

A H E IR T(FR 9User Option) SCHAWDTAE A48 1k, o B 2 A0
SCRES RS AR DRy, B R R

APTCHIP MICROELECTRONICS 6-1 Crcm



APT32F171

NAEHIE (IFC)

6.2 ThREHEIR
6.2.1 BRIER
NI HI 25 B0 AHB F1 APB #2045, ISP % i 248 AN R i dil 12 Hh 40 il . ASERAE B a0 T~ AT aR

Serial wire debug

APB Bus

A

AHB2APB
Bridge

0x1000_OFFF

0x1000_0000

0x0000_EFFF

0x0000_7FFF

0x0000_0000

Program Memory

Program Memory

32KB

User Option

Protection Option

Customer
Information

<>
< 60KB ,

6.2.2 R EEH

Figure 6-1

IFCHEHAE A

APT32F171 R INAF AR 7 A7 5 0(PROM), - #idis #7452 70(DROM),  H it B 575 (User Option), fR#P & TR
FE B XK. PROM H 64/63/61/60/32 N5 (8], RIUA 1K 775, S/MOEEBREICN TSR], F P Ay DL
AR SE — N DU (A (R At B AT DU BRER A, H8 € — > F-(Word) (1 Bt Bk ik A7 5 454

X3 WA KA Gy p:ik: A SR
PROM Page 0 1KB 0x0000_0000 0x0000_03FF
Within Page 1 1KB 0x0000_0400 0x0000_O7FF
32KB Page 2 1KB 0x0000_0800 0x0000_OBFF

Page 3 1KB 0x0000_0C00 0x0000_OFFF
Page 4 1KB 0x0000_1000 0x0000_13FF
Page 5 1KB 0x0000_1400 0x0000_17FF
Page 6 1KB 0x0000_1800 0x0000_1BFF
Page 7 1KB 0x0000_1C00 0x0000_1FFF

APTCHIP MICROELECTRONICS
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APT32F171 NAEHIE (IFC)
Page 30 1KB 0x0000_7800 0x0000_7BFF
Page 31 1KB 0x0000_7C00 0x0000_7FFF
PROM Page 32 1KB 0x0000_8000 0x0000_83FF
Within Page 33 1KB 0x0000_8400 0x0000_87FF
60KB Page 34 1KB 0x0000_8800 0x0000_8BFF
Page 35 1KB 0x0000_8C00 0x0000_8FFF
Page 58 1KB 0x0000_EB800 0x0000_EBFF
Page 59 1KB 0x0000_ECO00 0x0000_EFFF
62KB Page 60 1KB 0x0000_F000 0x0000_F3FF
Page 61 1KB 0x0000_F400 0x0000_F7FF
63KB Page 62 1KB 0x0000_F800 0x0000_ FBFF
64KB Page 63 1KB 0x0000_FCO00 0x0000_FFFF
DROM Page O 1KB 0x1000_0000 0x1000_03FF
Page 1 1KB 0x1000_0400 0x1000_07FF
Page 2 1KB 0x1000_0800 0x1000_OBFF
Page 3 1KB 0x1000_0C00 0x1000_OFFF

Table 6-1 [NAFHbHEMLE

APTCHIP MICROELECTRONICS
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APT32F171 INFEEHI% (IFC)
A G a0 R T
0x1000_OFFF
Data Memory
0x1000_0000
____________________ |
I I
I [
I Customer Info. I
: 0x0000_007C Word 31 :
y : ° |
Reserved | . :
e ! Customer Info '
Q Further Used : 0x0000_000C Word ' I
S| 0x0000_EFFF f=e————————ri | ord 3 |
—
Te) |
| 0x0000_0008 C”s\t,‘\’/mzrz'”fo' :
Program Memory I or I
I [
Customer Info.
I
v 0x0000_0000 | 0x0000_0004 Word 1 :
I I
| Customer Info. I
| 0x0000_0000 Word 0 |
Customer Info. : '
]
Figure 6-2 [NfFHibk A1)
6.2.3 HIWNF

APT32F171 RV R B INAE, 45 P A @B . Bl NA7 o] LLE L ISP Ymfe it TS . BRI I/ NAA R

To YR ESRREA NN, ZUHETA 256 N EEE A 6] 5 — U E B SRAM BB (7, 5038 1 FH4F

BREV KA SRR 2 TR RS, Al EEPROM [H#fE. K& PROM 37 ISP DhRg, {H N 7 ¥ i 2 e e 7%
TS R, FRATT 98 2 R LS AE P 008 TN A7 2 1) SR A7 TS T T A A5 B, AR T INAF . Bl T a0 R
BRI, B0 INAEFNFE 7 IN AT — FE AR S W R 4L

7F 60KB [NAFIIF=d B, F P ] DUEBEEE INAF R KN, SCREIIE TN 4KB/2KB/1KB Fl1% A £ #E [N 17 (0KB) . i K
fi7 AKB. WIEATE AKB BHENAE, AT LLIERE 2KB/AKB/OKB, X FEF R i 5d I8 47 23 18] W) BT LAg: 3k 24 (ofe 5 I8
152500, 2% User Option &3 B /) DSIZE £

C‘rcmp
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APT32F171 NS (IFC)

6.2.4 HXEIEM (User Option, fRIEMH, ZF/ERBXEK, T FEXHK)

N7 AT L i ST, IR User Option, (fiE & Fh S T AE RIS 2 5 fib— 2 15 SIS B
TI SR, B EE LT A CHIP ERASE I, #& Wk,

R S TR N A0 b LS S B S IR R 5 A7 g b o BDE DURBORAE PCB 1, FIP TSR AT LAAR
s, (EH] ISP ZhResid L M Mkess T HR i B IX L 1.

User Option FIKACE &P AS [\ S BT 75 B DhRE,  IXANIEDE Rtk 0x0000_0100 H—/N(4 N77). FF wif
T E AL E User Option, R 7 ELRIEAE RS 2N A7 FIRE ARG H,  Hikik 0x0000_0100 HIME A i User Option fE
BPvT . CZINAE T B & & A ek e i fD

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- (04 o
L
LL
= fad la) E % %)
ZFK AL Eiip
PST A T IA B R A e/ AE 1R
. 121
IWDT [31:16] IWDT[15:0] Thee
0x5555 3
Other f#i ge
B AT RN
DSIZE[1:0] BHNFERN | BFRERD
DSIZE [9:8] 11 4KB 60KB
10 2KB 62KB
01 1KB 63KB
00 OKB 64KB
HMER AT I T e
EXTRST [7:4] EXTRST[3:0] ThRe
0x5 EPAQ.0 LA e AMER E A T fig
Hefl EHPA0.OMIANE AL ThAE, MEIOf
HSOSC i HH Al R ik 5
HSFREQ [3:2] HSFREQ[1:0] ThRe
ox2 HSOSC 96MHz
Hed HSOSC 48MHz

APTCHIP MICROELECTRONICS 6-5 Crcmp



APT32F171 NS (IFC)

ISOSC % Al 1% #%
ISFREQ [1:0] ISFREQI[1:0] Thee
0x2 ISOSC 500KHz
He ISOSC 3MHz

TRYEIURN T IR S 22 4o INAF I 85 SCRF = A FI RO ORIPHLA], w] DLHE S S AR L ) PR A R A

o T (Hard-lock){#"

WRAERE TREAHRY, P AREE AW E TR FIPROMIX I Hr HAT TTHERR AN S B . P T DU #1 AR 1

HDPENZ# IFERASE I S B {F 54 i BIPROM.  (EHIGE'S TR, FEPAT 14t R #BRIa , F ORI = B

8. DROMHAJISPH# A A 2 S LA LRI BRI REM o BELE CRIBRT UK I N A7 B AT SE R RN TR RE /), 8 %2 PROM
DN A7 it 1 AR R R I 25 R B AL

A ORI D e n] LAORYHEAS Bl 8 7 PROM, - P il BAAE AP RSB N IE I B R RE, BB A I AM s 48

s LEAfRE. BRSH IR TR T M IFCIE 4 4 235 (IFC_CMR), 7 H IR T AR .

IFC_FULL: {47 [N 4745 PROM X I (1) N 7%

IFC_4K: R4 OXOHEIETF A6 14K F-7 (00 ~ OXFFF)
IFC_2K:  {R¥* OXOHHEFF 46 1 2KF75 (0X0 ~ OX7FF)
IFC_1K:  fR¥* MOXOHHEFF 4 1KFT (0X0 ~ Ox3FF)

XA IGAT LA [ A SR DR M . Biltn,  mTBLRE L S 2 A (booting code)iE0X0 ~ OX7TFFIX IRk A, 44
JRIEFFIFC_2KIE I BEREF ORI B =4 [ P 7 ZE SR I, 8 S AR T LU BR BT A B0 #0737 I PROMIX 380 H.
Roprr e S k%, I A S AR A S AN SRR, fRIFAE

o BRI
KZHH P A N P R AR b HAR N B ok . BTLICA T P AR 224, SRS DhRe vl LLAR IR A1
ek T RN P8R . XA ThBEgE RS, R € SCR T DR 20 7 B 28 SUAE 2 DX mT DA IE 3k
B, HEPTA INAE X R AR 20.

BPE BIX g 32 N7 (128 )4, wTUURIE & 7 TR AE R A 1D 8 R854 55, XA XA S R iE
ISP Zwf%, 1M HERIE H @ UET—FAE CHIP ERASE I 2 #8 5l . XN X 408 i AP s T B TS .

T RKIIR P BB, R 32 (128 FNALR, RRIE, KB PR A A Ul ISP 3]
sk b T RBETRRS, WAERIE LS (RS I M RIS A, T AR, AR 1 5 2
ISP 5 # be T ABERR

FTa 52 SGRI NAF BT EAS e BLFE @ T B 260 CPU BB R, /27 SYSCON #Rb i A5 A1 M i 5515 25 A7 2 14t
#if), HAKES% SYSCON H OPTO & ffdr. &5 8 XA AR 2 4A~(8 = 9)REil i SYSCON H
CINFO~CINF1 #7250, 5 # H gt i b hest TR T 58 Xt AR 2 (8 F)ie
B SYSCON ' FINFO~FINFL FA7#8 520, T 75 # A gl i A e s T H 3 HL.

6.2.5 {EdRfE

IR A7 32 ) 28 SZ BF iR 25MHz R GUAR T 1) 0-wait $EE . 440k 26MHz i, (52BN A7 ) 75 8 I 4 b 1) 45455 &)
#. APT32F171 &%) R ik 40MHz I R G H%R, Bl KSR 25MHz i, 0-wait FFE R EN 1.

APTCHIP MICROELECTRONICS 6-6 C‘rcmn



APT32F171 NS (IFC)

6.2.6 BB HiE
F P nr DU R T LR 7 72 B0 B AR (08) B HE N A7

o P YmFEA (AHBHZ 1)
e SWDHH
o WEFTH (LH=ETREN)

D Microcontrolier On Board

SWD Connection

- [mH]

I

—
[
 —

17

Debugger

USB or Ethernet

Figure 6-3 A ARBEONRE

iR PP A B SWD 5 FOREEBRANGE S INAF (072, — BB 3 7 ISP(In System Program) /5 . ‘BE3FF4
OHAETARRS, s0E S CAgURAE PCB ik ERF, I hEe BN/ A A . 2R SWD # Dl (R e T ge 4L
1k, 24 SWD be 5 I J7 At A B AT HY, S 5 4 1A 7 2l A 3 e A A ook T HORIESR 1

APT fAF sk B ISP AEARMEL, R T IRZAF WiE S 5, B B B BU™ b T 5 (0 LTI 8] RS Pl
15 5 FRITR.

(B, WSRAEAIA 48 28 0m 2 R PR [ SR 755K, IR A 2 WAEARTS i\ B 7€ SCH ISP D Re T [ 5E 4 o

e i E S lle; ELE
VDD VDD P AR HIE (SRR B IR R AT 2 [ E#R0. 1uF B )
VSS VSS G O
SDAT PAO.4 110 R AT L) HHs
SCLK PAO0.3 [ HBRATEF BN I, BRI
RESET PAO0.0 | L)

Table 6-2 NFERERES

6.2.7 ISPThEE

INAE ISP ThEEE I IFC b i) — Lo | SR A7 2 RS2 H . ISP #Erh A0 2 — SRR I, G0 548 51 5 Lekh 5 AR,
A4 ISP HAE 2RI,

6.2.7.1 BINFFHR/E

H(pER) 2L FM_ADDR # A7 e T & bk P 5 AN — 54 D). it il - IRERIEEEA 327 4 4
1, BTLL FM_ADDR B AR 2 Az 24k 2 mg I H 5 St AT 5% 5%

APTCHIP MICROELECTRONICS 6-7 Crcmp



APT32F171

WA (FC)

NT RIS NEAE, B AR HE R TN AE AU AT DU BR B A0 BRBR . 7R ISP #RAERT, FH P L2k R
Ox5A5A_5A5A 5 N IFC_KEY & {748 LAZE 1B AP B IR BRI SR Y. 25, M P HER RS FHbk S A
IFC_FM_ADDR 2i/7-%%, ¥ IFC_CMR B354 CMD[3:0]’5 vy Ox1(E #:1E), # )5k IFC_CR ) START fii & 1
JASNZEAEMIAT . 7E ISP #E5ERUE, IFC_RISR B END i # 1. FH /R ALLE#] IFC_CR B

START f7R W ISP #1F & B 5E .
NVIE

CSP_IFC_SET_KR(IFC, USER_KEY);
CSP_IFC_SET_CMR(IFC, PROGRAM);
CSP_IFC_SET_AR(IFC, 0x00007C00);
CSP_IFC_SET_DR(IFC, 0x87654321);
CSP_IFC_SET_CR(IFC, START);

while ( CSP_IFC_GET_CR(IFC) != 0x0 );

6.2.7.2 TWHEERPRAE

// Write Key

// Program

// Program address

// Program data

// Start Program

// Wait for operation done

RN 1K 1. TR ERIE 2% IFC_FM_ADDR bk FrZE (8 — TINAE . 7E ISP #AERT, /A DA%
FibEH OX5A5A_5A5A 5 N IFC_KEY 27 {748 LAZE IR NP IR BRI SR . 25, M P & ERRS rtibk 5 A
IFC_FM_ADDR 2%i/7-%%, ¥ IFC_CMR Hf{1#54 CMD[3:0]’5 Jy Ox2( T R #1E), )5 IFC_CR ] START fiz
B 1 EZEENHAT. £ ISP #/E5E )5, IFC_RISR B END fi4 & 1. M RNt A LA #) IFC_CR B

START f7RHIHr ISP #:1F & /B 52 .
ANGIE

CSP_IFC_SET_KR(IFC, USER_KEY);
CSP_IFC_SET_CMR(IFC, PAGE_ERASE);
CSP_IFC_SET_AR(IFC, 0x00007C00);
CSP_IFC_SET_CR(IFC, START);

while ( CSP_IFC_GET_CR(IFC) != 0x0 );

6.2.7.3 HEERBR/E

// Write Key

// Page Erase

// Program address

// Start Page Erase

// Wait for operation done

FBEBRERA T S BRBR B INAF WORE AP A A0 DXk, (BN R B SGIETR A XK. BRI R REAE T s

PO A REPAT . 7E R HEBRH, ATHEELRE ISP B bt FIEE 27 4735 . 76 ISP #4ERT, P AU A
OX5A5A_5A5A 5 N\ IFC_KEY #7478 LAZE IEINAE B R BRI e 5 /87 . 2 )5, # IFC_CMR HKJ$54 CMD[3:0]5
79 0x3( ) # R #EE), HMODE[1:0]5 4 Ox1(H F R UER), )54 IFC_CR ) START & 1 J3 3hZ# Ak
1T 17 ISP #:{E5E )5, IFC_RISR HLI END {7 2> 1. A/ I tH AT LA# i) IFC_CR HL[) START £k 3 ISP
AR R TE o

ZRUE

CSP_IFC_SET_KR(IFC, USER_KEY);

CSP_IFC_SET_CMR(IFC, HIDM1|CHIP_ERASE);

CSP_IFC_SET_CR(IFC, START);
while ( CSP_IFC_GET_CR(IFC) != 0x0 );

// Write Key

// Chip Erase

// Start Erase

// Wait for operation done

6.2.7.4 25 H 5 SUATRIRIE

HH 4 FhE e LRI F i ISP #:4E(HDP, RDP, DBP, User Option). 7E ISP #:4ERT, FH /2 05 A
OX5A5A_5A5A 5 N\ IFC_KEY #7475 LAZE IEINAE R R BRI 5 /87 . 2 )5, # IFC_CMR HKJ$54 CMD[3:0]5
4 0x09/0x0A/0x0B/0x0C/0x0D/OX0E/OXOF, HMODE[1:0]5 Jy OxL(H F A sR), #J5¥; IFC_CR ) START 4if

APTCHIP MICROELECTRONICS 6-8 Crcmp



APT32F171 NS (IFC)

B 1 BENZEERIAT. £ ISP /%G, IFC_RISR B END i ® 1. F /7 FER AT LAE# IFC_CR BH)
START LR FIWT ISP #fE 2 B 5E. £ HDP/RDP/DBP #/Er, AR E K E ISP bt fEdE 274748 . 7£5 User
Option fI#AEH, AT EREHNEEFF4, (B 0K User Option FIME S NEHE 24745

ZN(7H

CSP_IFC_SET_KR(IFC, USER_KEY); // Write Key
CSP_IFC_SET_CMR(IFC, HIDM1|USER_OPTION); // Write User Option
CSP_IFC_SET_DR(IFC, 0x5555FF5F); // User Option data,
// Disable WDT, enable EXRST
CSP_IFC_SET_CR(IFC, START); // Start Program
while ( CSP_IFC_GET_CR(IFC) !'= 0x0 ); // Wait for operation done
6.2.7.5 HERR B 5 SR X 4%

XA 5 R TR R E SRR FTA I User Option, fREIAIE 5 B XK. 1€ ISP #:1ERT, FH P 2 206 A
OX5A5A_5A5A 5 N\ IFC_KEY #7478 LAZE IEINAF R R BRI 5 R8T . 2 )5, % IFC_CMR HKJ$54 CMD[3:0]5
N Ox4(H 5 SRR F1E), HMODE[L:0]5 4 Ox1(FH P B R), /5% IFC_CR K START & 1 JH8hiZ#
TEMIIAT . 1E ISP #/E5E/E, IFC_RISR Hi END fi<8E 1,. H PRIt A7 LAAE ] IFC_CR HL[f) START A7k
Wr ISP #AE 215 5E R

ZNAE
CSP_IFC_SET_KR(IFC, USER_KEY); // Write Key
CSP_IFC_SET_CMR(IFC, HIDM1|IFO_ERASE); // IFO Erase
CSP_IFC_SET_CR(IFC, START); // Start Erase
while ( CSP_IFC_GET_CR(IFC) != 0x0 ); // Wait for operation done
6.2.8 KT HI 3% i A e

INAFERAVEAT 5 DRI, R s

H i Hiik
END JR A AT SE R IBT
PROT_ERR | (i 4@ HA SR RS, D0RIT S B s i
UDEF_ERR | iz W3R A5 CMDH U R 4 3R 8 A SV M sl T
ADDR_ERR | jihil4%i%; FM_ADDRH E S hE#E H T i K bbb (7 )
OVW_ERR | i B4R, MISPERAE EAERTH, /8 (CMD, FM_ADDR, FM_DR, STARTH 7%
Table 6-3 H KR

b kAR, RISR AR PRIMAMNA 2 E 1. RISR FIE 1 HA5Z ICR WE KW, 5 ICR dAf M 1
frdiE 1, mHZHRWRAE T (RISR #HNALE 1), IBAZFHRISHEE CPU ALFE, #ENFRTFREF. H )P el LAFEF
Wr 2R HH ] ICLR 2547 2878 BRAH N A Wtk A7

7 EE: ADDR_ERR HiRt7E RISR HHIEHIhAE, AL CPU T ThRE .
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APT32F171

NAEHIE (IFC)

6.2.9 INFFHE AR B

Loop Counter Initialization
(Number of word to be programmed)

KEY € Ox5A5A 5A5A

CMR(CMD) € Program (0x1)

FM_ADDR €« Memory Address
FM_DR € 32bit Data

CR(START) € 0x1

PROT_ERR Target address is protected?

ADDR ERR Target add_re_ss is within
= space limitation?

END bit Set

No

Loop Counter € Loop Counter -1

Clear ‘END’

Loop Counter = 0?

Figure 6-4 S#EREE

APTCHIP MICROELECTRONICS 6-10



APT32F171

NAEHIE (IFC)

Loop Counter Initialization
(Number of word to be programmed)

KEY < Ox5A5A_5A5A

CMR(CMD) € Page Erase (0x2)

FM_ADDR €« Memory Address

CR(START) € 0x1

PROT_ERR Target address is protected?

Target address is within
space limitation?

ADDR_ERR

END bit Set

No

Loop Counter € Loop Counter -1

Clear ‘END’

Loop Counter = 0?

Figure 6-5 TUHERRERIEGERE

APTCHIP MICROELECTRONICS 6-11



APT32F171 INFEEH% (IFC)

KEY < Ox5A5A_5A5A

CMR(CMD) € Chip Erase (0x3)
CMR(HMODE) €« 0x1

CR(START) < 0x1

PROT_ERR Hard-Lock ?

END bit Set

END

Figure 6-6 H#RBRIERER

APTCHIP MICROELECTRONICS 6-12 Crrcmn
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NAEHIE (IFC)

KEY €& 0x5A5A_5A5A

CMR(CMD) € Option Set Cmd
CMR(HMODE) < 0x1

CR(START) € 0x1

END bit Set

END

Figure 6-7 HE & EHRERER

APTCHIP MICROELECTRONICS
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APT32F171 WHFEHI#E (FC)

KEY €& 0x5A5A_5A5A

CMR(CMD) €« Option Erase
CMR(HMODE) < 0x1

CR(START) € 0x1

END bit Set

END

Figure 6-8 H % SUATRERBERER

APTCHIP MICROELECTRONICS 6-14 Crrcmu



APT32F171 WHZHl4 (IFC)

6.3 &7 an Ui BH

6.3.1 FHRBR

e Base Address: 0x4001_0000

Register Offset Description Reset Value
IFC_IDR 0x00 INFF4 2% ID 3474
IFC_CEDR 0x04 I B BB /28 11 27 A7 2 0x0000 0000
IFC_SRR 0x08 A AL A A2 0x0000 0000
IFC_CMR 0x0C EiF R ea 0x0000 0000
IFC_CR 0x10 P A A7 A% 0x0000 0000
IFC_MR 0x14 TAEMR A T A7 2% 0x0000 0000
IFC_FM_ADDR 0x18 ISP Hihl- 2577 2% 0x0000 0000
IFC_FM_DR 0x1C ISP %4 75 17 2% 0x0000 0000
IFC_KR 0x20 ISP FAEH 7 17 4% 0x0000 0000
IFC_ICR 0x24 Hh A ) 27 A7 0x0000 0000
IFC_RISR 0x28 T R GRS T AR A 0x0000 0000
IFC_MISR 0x2C PR T A AR 0x0000 0000
IFC_ICLR 0x30 W IR ST 2 A s 0x0000 0000
(2
APTCHIP MICROELECTRONICS 6-15 APT CHIP




APT32F171

WA (FC)

6.3.2 IFC_IDR (ID&FER)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

0o o
@) >
O )
a [a'd
0 0 0|0
R [R R
Name Bit Type Description
IDCODE [31:8] R | DA

APTCHIP MICROELECTRONICS
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APT32F171 NS (IFC)

6.3.3 IFC_CEDR (m4PfEfe/2k 1L 74%)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

RSVD
CLKEN

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description

I B e /2R I AR GE

0: ZE 1L [N A7 2 25 O I
1o fRE PN A7 1) &5 (A IR

CLKEN [0] RW

BAEAL (IFC_SRR)ANE I CLKEN IR AR

APTCHIP MICROELECTRONICS 6-17 C‘rmﬂp
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WA (FC)

6.3.4 IFC_SRR (BB &F1E%%)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

RSVD
SWRST

o|o0fo0foO 0 o(o|o|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O|O|O]|O
R|R[R|[R R R|R|R|R|R|R|R|R|R|[R|[R|R|R|R|R|R|[R|[R|R|R|R|R|R|R
w
Name Bit Type Description
BHEE AL
0: Rk
SWRST [0] RW

10 PATHAF R L3R AF

¥ CEDR AMAPTH A 77 s K R A a6 {H

APTCHIP MICROELECTRONICS
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APT32F171

WA (FC)

6.3.5 IFC_CMR (184 &5ER)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6

5 4 3 2 1 0
L
> 3| 9 0
& S & O
o < o
o|lofo]|o0 0o olo|o|ofo|o|oOo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
R|IR|IR|[R R|R RIRIR[R|IR|[R|IR|R|R|R|R|R|R]JR|JR|JR|R|R|R|R|IR|IR|IR|R
AR WIW([W|[W
Name Bit Type Description
5/BRESEFFE
CMDJ[3:0] B4
ox1 EEAE
0x2 TUHERR
0x3 R
0x4 H 7 S % T bR
0x9 Ff A4 LK (HDP_1K) i fig
OXA Fifi {47 2K (HDP_2K) i fig
CMD . W 0xB T4 4K (HDP_4K) f# g
0xC ARy (HDP_FULL)ff fig
0xD RDP LRI BE
OXE DBPif R4 fi g
OxF HUser Option# 1
A
1. MPAT ISP EEAERS, ZEIREEUNAE N
2. Hig{E5EJG, IFC_CMR A is S HAER
3. Wi IFC_KR MM AR, AR SHHAT
BIEEAF R
HMODE [9:8] | RW

APTCHIP MICROELECTRONICS
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WA (FC)

00: ik
01: F P U=
10: %8

11: 1R¥

BT, R TR S ERIE A R HEIR AL IUE ] 4B

AT

APTCHIP MICROELECTRONICS
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APT32F171

WA (FC)

6.3.6 IFC_CR (I&#|&75%)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

HEE:
1. HfEse)a, START fis# HElEE

2. TRAMPATEREF, FE XA HHEAT HERAE

a =
> <
0 =
o 0
o|o0fo0foO 0 o(o|o|O|O|O|O|O|O|O|O|O]|O|O|O]|O o|0|0]|0]O
R|R[R|[R R R|R|R|R|R|R|R|R|[R|[R|R|R|R|R|R|R R[R|R|R|R
w
Name Bit Type Description
BAE B BhAL
0: Rk
1: 45 CMR W EKEIT AT 5%
START [0] RW

APTCHIP MICROELECTRONICS
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6.3.7 IFC_MR (TEERFHER)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
WAIT

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description
N A A

0: NAFEUH 254 0 A 3]

n: INAFEEHCR S fF n AN Y

WAIT 2:0] | RW

EE:
1. TAESRAE 0~25MHz I, ] 0 Z54% & 1

2. TAESZELE 25~48MHz I5F, {8 1 2545 JE 1
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WA (FC)

6.3.8 IFC_FM_ADDR (ISPHiht 277 5%)

e Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22

21 20 19 18 17 1615 14 13 12 11 10 9

FM_ADDR

pe)
Py}
pe)
pe)
Py}
P}
pe)
pe)
Py}
Py}

Py
Py
py)
py)
Py
Py
Py
Py
py)
py)
py)
Py
Py

Py

ps)

ps)

ps)

Py

Py

Pyl
ps)
ps)

Name Bit Type Description
ISP Hiht %1745
EHRAER TTBERRERAE ) H AR A7 Lk
FM_ADDR [31:0] RW

Vo e
=

1 BfEEE, RNFEES

gl_

A

=
M=

o

B
2. B TS EAER TR R, RS PIUTI AT BB E A
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6.3.9 IFC_FM_DR (ISPHiE & 1E5R)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22

21 20 19 18 17 16|15 14 13 12 11

10

FM_DATA

ps)
pe)
ps)
ps)
pe)
ps)
ps)
Py}
ps)
Py}

Py
py)
Py
Py
Py
py)
Py
Py
py)
Py
Py

Py

Py

ps)

ps)

ps)

Py

Py

Py

ps)
ps)
ps)

Name Bit Type

Description

FM_DATA B0 | RW

ISP $u¥fE & F7 4%

BPATHIRAER, TR G N E

APTCHIP MICROELECTRONICS
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6.3.10 IFC_KR (ISPH4AEFER)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

KEY

Name Bit Type Description
ISP ZEMEAFTER
KEY 310 | W | ‘ o phe NP -
: FIVEH 2547 2% FHORARIIE ISP - EfI 22 4x, WK 1% 25785 5 OX5A5A_5ABA,
B NI S T8 2 4 S WPAT . ZH A1 ISP #EElm &8i 3 2hiE
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6.3.11 IFC_ICR (" WriZ ] &775%)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

x x| o
a x| of & & a A
% |3 w| = 7 =
& E x| W o x w
o x
®) | a
ofofofojofojo|jofojo|fojojofojofojofojojofojojofojo|jojojofojojojo
RIR R
W W W
Name Bit Type Description
T84BT 58 B T i Rl /2E 1k
ISP #1E 5¢ i
END [0] RW
0: 2% ki
1: fdfE Ik
R4 RPN ERE /2R Ik
MRE R EIAE AE, TS ARIEAT B R BB M A
PROT_ERR [12] RW
0: Z& b A i
1: fdfE ik
R AR R P Wi e /2R 1k
CMD 1 5E I ERESR A ARV EE AN O VAR 24 iR 28 rh 04T
UDEF_ERR [13] RW
0: Z& b Al
1: flfE b
AR EAS R {3 R/ IR
OVW_ERR [15] | RW | ISP #ff EZEHE4THE, 24352 CMD, FM_ADDR, FM_DR, START
By
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0: £kl
1: fEERE T
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6.3.12 IFC_RISR (Wi RIHIREFFRE)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 1615 14 13 12 11 10 9

o E K
o | W w w o A
5) ol ) ] 5) Z
Y gl ol uwlo Y w
o Al Ol x
<| D o
olo|olo ololo|o|o|lo|lo|o|o|o|lo|o|o|o|o|o]oO 0 ololo|o]o
RIR|R]|R RIRIR|IRIRIRIRIR|IRIR|IRIRIR|R|R|R|R R RIR|IR|R|R
Name Bit Type Description
BAPAT TR W R GRS
END
[ R 1o kst ik
1 ZRERAE
BRI EE R T R IR
PROT_ERR
[12] R\ o ks itk
1 ZRERAE
5B L FE L5 T T B R IR S
UDEF_ERR
[13] R o kst ik
1 ZRERAE
Hohb4E R W R AR A
ADDR_ERR
[14] R 1o kst it
1 ZRERAE
JeE AR i B R GG RS
OVW_ERR (15] R
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0: ZRERA KL
1 ZIRERE
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6.3.13 IFC_MISR (FHPREFFRE)

e Address = Base Address + 0x002C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

8

o

AR
o §| W) w w o A
% V| | = 7 Z
i gl ol uwlo i L
3l gl 9|
<| D A
ojojofofo|jo0o|jo0|jo|jojojojojojojojojojojojojojojojo 0 0|0|J0]|0O]O0
RIR|IRIRI[RI[R|IR|R|R|R|R|R|R|R|R|R|R]|R R|IR|[R|IR|R R RIRIR|IR|[R
Name Bit Type Description
L IAT T BT RPIRAS
END
OF 1 R Vo s st
1 R
BRIPER P ITRE
PROT_ERR
Hel 1 R0 b s
1 R
K XTeSHERPBHIRE
UDEF_ERR
81| R o mpmrms m:
1 R
FEVEIRIEEHR TR
OVW_ERR
ST | R o b m
1 R
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6.3.14 IFC_ICLR (FWriREBERRFFE)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

EEE
o §| W) w w o A
o | ] wl = 7 Z
i gl ol uwlo i L
5l g8 x
<| O] a
o|o|o|o|O|O|O|O|lO|fOfO|O|O|JO|O|O|O|O|O]JO|O|O]|O 0 o|0|0]|0]|O
R|R|R|R|R|R|R|R|R|[R|[R|R|R|R|R[R W|W|W|R|R[R R RI[R|R|R|W
Name Bit Type Description
THRPAT TR T RRESERR
END
[ Wl o
1: JEER
BRI EEIR P WrRSTERR
PROT_ERR
[121 | W o s
1: JEER
REXFE B RPEREER
UDEF_ERR
W bo e
1: kR
Huhb g% R W RS TE B
ADDR_ERR
[14] W o
1: JEER
LB R PR S TE R
OVW_ERR [15] W
(2
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0: L&

1o EER T
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ARG ]88 (SYSCON)

7.1 Mk

ARG A T BN B0 B BRSO SC B TARIRES, S8 A R AR AT R R AR BiECE, T
USR], ARG HEALE (RESET MG 2iE3, AMBaEIRRAUEN, (R SREMEL, &I TE, LS
AR .

RGUSAT I BT LLASMTE 2 (EMOSC) , W R (IMOSC) A EBEI £ (1ISOSC) =AM #h i
WIFAER —MEN RGN Bl

IR SR A AT DO RSRCECIRS GBI RRIRES, D RRES, Flash BEAFS frIUIRZS, Flash
BORY, HIPE BEE) BT A, JFRT LS AR GeE ) 35 SC B 2R 48 A AR I Bl A f

7.1.1 ¢

RGN B R A B

- WFERGN T (SYSCLK) A4k istit4d (PCLK)

- HMEBI b R s (Clock Fail Monitor)

- RPN RGN AR (COP)

A TC B KRGS AT IR

- EMCLK: AMEER B, @il /M B BN al s f ik TAE

- IMCLK: WHBEm4, PNE20/40MHz i) RC ik &

- ISCLK: WEBEINS#h, AN#I500KHZz 5k # 3MHz FIE ) RC $R% %%
3 SR BE RS ol 2 ) [X 3

SYSCLK: SRR Z LAERIR D (Fil4n, CPU Bf 4, AHB S Zimf#i)
PCLK: #h& TAF (1) FE Rl A

IWDTCLK: &1 LAER & (A fEH 1ISOSC #24k)
TKEYCLK: filizs i AR IR 20 1) T AR (H e 1ISOSC #24E)
SCRFZ TR ALIR

- POR FHIEALL

- EXTRSTB: #hifui 8 1r

- LVDRST: {KHEEN

- SWRST: #M-EAL

- CMRST: Al 5 2 A7

- IWDRST: MiLF [ THELL

APTCHIP MICROELECTRONICS 7-1 Crcmp
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- SYSRST: CPU HiERIELL
o DFESEHIA TAERER

- RUN #xX: CPU FIFTH IS T TAERS

- SLEEP #:: CPU &TH:AwRAE

- DEEP-SLEEP #=: Frf a1k (B 7 ISOSC, 1SOSC 1] LARC & N 7E bk TR R 3IH TAF)
o )\ DEEP-SLEEP #5z{ 1 [ii

- RUTEPREEVE, SR IWDT i, AT A b

- CPU SCHFWiFhme 77 2 w5 e Ji

- AMERERE AR T AT RCE N BT RREE. BT B AN
o JHEITH

- S TAEM (ISOSC R myml S M & 114

- A DAFERE I B AR B @ T User Option it & B4 A
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7.2 ThEEHEIR
7.2.1 BFOP TS
REmHIZSREERN—DNINEEZ — X0 P TAER 8 T8 8. 8 0 TAER B g an N B FR .

SLEEP

W_/— CPU

!

20MHz/ 000 IDLE_HCLK
IDLE_PCLK
4-24MHz PCLK_DIV[3:0] =
001 — —— Periperhals
1/(N+1) 1/(N+1)

500K/3M — T (" cruNvIC )
ISOSC 100 SYS_TICK
/ 18 I CPU CORET

Adaptive divider choose the Divider Coefficient automatically,
to ensure watchdog clock at a constant frequency, regardless of ISOSC
frequency configuration

Adaptive Divider
(" ToucH )

Figure 7-1 K4 &HREE

NOTE:

1) 7 POR 52 LAE, IMOSC N Z& GG i e

2) AN ER (EMOSC) AT PAHAEfE . <M,

3) TERZ RIS, IMOSC %M, VI 5EsJE l LLOEH] IMOSC.
4) IWDT 1 TOUCH B 81 F4R 28 1ISOSC.

HRERI BPYE (EMOSC) AT LU A W B I i AR E s, R GER MR E MRS HERG I B o HRESIN B vy, (H
AL T A EIRG A (IMOSC) , ERIIIHFEE . A BRIk s iT AR BEB I L 1) AR S8 AR B, A EL SR i
IR, ERIDIFEEAR, T HARE R R . ARG SR N R AR By R ST, ORAE 1O AE b H A RN TE] Y
DTG TAE . ARG TARRS, X Th i AT (B 2 5 EOR A AR H i, HEFE ] IMOSC RN R GE B, I
BET9 48 1 AMER 10 AL RITTAH, T8 T R RARRITIRE.

SR WA REE, BR T IWDT il TOUCH MR- i 4f,  #tH R i 8 k4 (SYSCLK) . SYSCLK 75
Fr 4t F DEEP-SLEEP #iR, ¥ EBIWITF. CPU 4 (CORECLK) , AHB SZ:AIR4H (HCLK) , Flash %
H 28 F1 SRAM il 22 (K4 (HCLK) AL 8F (SYSCLK) VR4, Frfg s It 4h4iFk N PCLK, PCLK i
RYNBhIRAE . #£ SLEEP 30K, CPU [ #H 1 HCLK 24 7F, 1 PCLK [k Zs, #I LBk GCER/GCDR
AAT#00 IDLE_PCLK fkECE (BREIRES T, PCLK &7 SLEEP B M4k &E TAE) &

STCLK /& CPU W) CORET 1122 ml#h (CORET 0] LLAE A=Az 8] Bg B 5 H W ) 1 B B B D
STCLK HIAFR N ARG R 21T 1/8, STCLK HIMEREAWIH, 7] LLifiid GCER/GCDR #7437 SYSTICK i RAiCE .

ISOSC &t NEB R EIR % %%, H T4 IWDT f TOUCH [543 44 . 1SOSC 78 IWDT g,
2 T .
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7.2.2 TAER B3

RESET

SW: GCER/SCLK_CR
HW: Wakeup & Restore

FAIL
EM_CMFAIL=1

SW: GCER/SCLK_CR
HW: Deep Sleep Mode

SW: GBER/SCLK_CR
HW: Wakeup & Restore

SW: GCER/SCLK_CR
HW: Deep Sleep Mode

Figure 7-2 B EI#REN

RGN BIAEAF AT T, AT DA e A A 2 ] B DI A R A B P93 i B (IMOSC %y 4 o
IMCLK, & SO B i ) £ 7 B et Bt v ALELE, AR R I8 R ph TR EHAF AT
L fE GCER & A7 & P A NAL, {3 RE R ZU)H S A0 e, AR5l ¥ B SCLKCR W A7-4%,  BAFUIHe /5 21
ARG LA B MRS PHEEAT VIS, H AR Bl 200 2 A2 2 AF (R STABLE Cafidail®]) , SMyHAs
RERREN . H AR PR A2 € b 5 AT LLE I & if) RISR & A7 8315 51

2 BT STOP 384 (T/ERY)#:%) DEEP-SLEEP #) I, 4RTHIm 4Pl B 29 | 3 RE, K5
RagitEft AV RG T EPE] IMCLK (5 IMOSC B #E5CH, R40K A 24T IMOSC) , i IMCLK /N R4t
Bh, %] DEEP-SLEEP HI¥IMELIEFE CEIEYHI KRG #H X E &1y, EMOSC, I1SOSC g1k, shitkrt)
), fEEEATEYISEE, IMOSC < HNF k. & 3kt A\ DEEP-SLEEP #i:{.

%% )\ DEEP-SLEEP Mefi (i ¥] etk il FEAR I R Gt 8P E AR &8 £ 5%, BAVIGEE A IMOSC
HifaE, S DEEP-SLEEP Hi 24t & MBI B, B RGE Ti 4, Y1 250 23] DEEP-SLEEP Hj
A . Hrh 2R Ge i b C B VR IS 1) K Z17E4.6us FE 47 (20MHzZ 153 F), 1ISOSC fika 5 i 1] 494 ISCLK J& 1,
IMOSC [f)fa 52 I [a] 544 4256 IMCLK i, IMOSC ffa e it 1Al LLEE PWRCR H i WKUPTIMO 47 17 %,
ERGE AL IMOSC (1) Fa e I ] [ 52 4512/ IMCLK JE . T HiX L DEEP-SLEEP il & i g 1) 46 4R b A4
Hah5e s, XTH PR 2 5EEE .

L% B GCER A /Z#:) EM_CM £, A LM#fE EMOSC (A #FdadiR) SRk shat. £ EMOSC &340,
RYG&HEhEA, BN RESET ID FrEfi. REMVIGBAIER, ATLUEEHRE RESET ID frdfr, ik
EMOSC IR, Hik B A& M R G e IR T T1E.
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7.2.3 SpEREREF (EMOSC, EMCLK)

AR R PR 2 (EMOSC) W LLEI AME MR, B BELEAE XIN & % N CLOCK 155 R SLHL i £ 5] X,
AN IR AN 7 AR R T B AT RE SR A URAE R A AR e, AR BRI R . 6T ARRIZER A R, T A R
ies 38 25 42 ) CYOSC_GM Al 25 (19K 8% CYOSC_CD i, LA EA R R %1 .

Table7-1 CYOSC_GM #E i

EMOSC #i% CYO_GM[2:0] CYO_CD
20MHz 111 1
32.768KHz 000 0

R ARG TAER ik $E EMOSC 158 KRG E1R, IBATE0H SLEEP #3U T, EMOSC A& iidr TAER
. 76 i\ DEEP-SLEEP # 35, EMOSC & HaE1I-TAE, FHERGHMELLLE, #iif8afeE. 7£05
B FHsH S0 G, EMOSC 4 kT R 4.

EMOSC K GERT BT %} GCER K EMOSC i & m ok SEH . 24{ERE EMOSC LU, PEBHI— N ehfa e i 5
PR E B AETHEG R R N NI RS, TS IR E T LB OSTR #4784 EM_CNT RigE. —H
HHEES T BUEAE N ‘0, WIFRIR EMOSC e IR L4 8, MR, RISR 2Ff7#sH EMOSC_ST fk#i &
. 4% GCDR (1) EMOSC £ & &, W EMOSC & #i5¢i,  HAMN K GCSR /7284 1 EMOSC RS A 2
WeiERR .

Set EM_CNT in OSTR if needed

v

GCER.EMOSC =1

v

Waiting RISR.EMOSC =1

v

Set SYSCLK_SEL as EMOSC

Figure 7-3 EMOSC g1 RA 4P EF R ERAE

AR B RS E BAS M B LLJS , RISR A7 424 FAHRL) EMOSC_ST i Bl W RAHRIF IMSR 27 4745 1Y)
EMOSC b T REIRAs, WIARG &P LSBT hAa e it £ Wik SR P, AT COEEAR I ISR #5474 i
EMOSC_ST FrE AL kAWriz p Wi~ 4:. RISR ks EAL, ik W B ERE, 1ESMBR S E 5 #i = B AL,

GCSR # 7 23FFPIR SR RN RETE R 2 T B, HAME IS b S IFASBEFIME R AL AL B 28 O L 1EATT
T RAMIZEY RNFAERFEN (RISR FRIMNIREM) BALE, FREFIAEGROL TIE. RISR HHRNIRE
P— B BN OSSR, 7 EE G

7.2.4 AR ER RS (IMOSC, IMCLK)

R WA AN EEE RC IR% 8, WTUMEANRS TEMEZENEE. 24 IMOSC f#EER, GCSR #F{7a:i
IMOSC REIREAMBIHL N ‘1 o ESH EHEEAMLS, IMOSC & sk TIER . T IMOSC fifaE
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IR GHELEF AT R, Frbl R4 DEEP-SLEEP 5# POR LLJ& #E N\ IE & T AR 2 A ) n] LK I )
K, AT AR GE N [A] o

WHR M/ R G TAER 8P IEFE IMOSC 1R N RGHT 8P, IBAfEL ) SLEEP #E:UF, IMOSC A&t TAEIR
. 7R N DEEP-SLEEP #:0)5, IMOSC & HahfE 1k TE, /e RGuMelE LG, Birith B ahffgE. NEE
W02 % 28 SRR R IER,, TERGENE, S NIEAEN, @ik CLCR Z 748 1] LT HR D). TR
A% IMOSC Iz T AR, D ARIE IMCLK AE N 21T ) RS i it .

7.2.5 W B4R % (1ISOSC, ISCLK)

O NERA —MEER RC IR 2%, X MNR 88 0] UAE N R G TAER Sl o TEANTE BB SRS HE R 1 B B
PEPRAR IR % 25 LR/ RGERIEAATHFE . [FI ISOSC & P E5 4 37 17100 Ha S Fg e — i Ay, AP 3% TOUCH #
PO B g s s . 24 IWDT B TOUCH #{$i g, 1SOSC 7 DEEP-SLEEP R T~ i A e e fdif 3 sh s 1k .

ISOSC [Flirf By EMOSC RA NN (251 Bk, FrLl 2 {€ e EMOSC KRR, 1ISOSC A2 fi fig
o

7.2.6 AR Bhn] S 4

AN Bl AT SR W 2 AN R A (EMOSC) o] H A —Rp I . 24 4RI Bh W I A BB, PSRRI Bl iR
Gies (1ISOSC) 1EANSHER MR, LAFEAERE. — AN NS I8ALIE I 1T 4L #% /£ EMOSC (i Bhz i N kAT 1+ 4L,
fF—/N 1ISOSC WrFet A H, MEF#E A i b — R BUE A S a5l W R E S = IR Kt # R R —
F, WA AR A Al GE 220 GRS A#IE 1SOSC il EMOSC HSRSRAS 8B, 8 S AR ) .

AN B 2 2 e B . GCER # A7 a i) EM_CM ARAE e . R SBAT IS, AR GUHE I A 7] B0 B A
TR

24 CMRST f#f, #4774 CMRST {55, SHEN.
2 CMRST Affige, 7 HYa0 KRG8 RiER EMOSC K, Z&4i774E EM_CMFAIL Ff.
24 CMRST Afiife, H Y41 R4k N EMOSC I, HZEI# RS H#13] ISOSC 744 EM_CMFAIL

1 2 3 4 5 6 7
EMCLK 4 | 4 | £
EMOSC_PD EMOSC is disabled
IMCLK VALID CLK
IMOSC_PD
Reset is asserted, if EM_CMRST is enabled)
EM_CMRST
EM_CMFAIL
SYSCLK switching to IMCLK
sysclk 4 5 £ [ imcik

Figure 7-4 EMOSC R¥FfF=EE N
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AR 2 5 R I T ZEAE EMOSC £2€ LLUJE A4 T LU#RE, EM_CMRCV H i3k 7/x EMOSC {8 2 3k CL &k
B HTAMBI A M 5l RIDR G E A, AiER EM_CMFAIL bR CHFRES ST H AR, BT LA U sk
Bk, HRWHE FBEEA, AMNBELS, KHEEEAMMETIEN T LLERXAMRE) o £ CMRST fitk )G,
FAERE EM ZhEert, TR 74 EMOSC S B Aid%, —B/RIE] EMOSC B 4% %, EM_CMRCV fri&
SHNEN, RN LR TEFRRE, 77 LUEE AR HE R .

£ EM_CMFAIL K45, WK ERGEL, REGH 4000 TAER 2B shP1# 3] ISOSC, 27 7] A4k 24T
FHHEB74E EMOSC MENES, R EHH3I EMOSC. —H EMOSC [ T/E%E, EM_CMRCV tr&EK 4t B
B, BT LB % br S AL E R T, 22K E B EMOSC 1A R GE 5t TAE. WKE B9 TAET LS 2 T T
HEAT

- J5% RISR Z17%s% EM_CMFAIL #5 &7 SYSCLK_ST brdfir.
- FCH# SCLKCR 7Ff7-#s, 1 EMOSC 1E N R4t 4.,

1 2 3 4 5 6 7 8 9 10
EMCLK ¢ Lt 4 L4 [ 4 L4
SYSCLK IMCLK X EMCLK
EMOSC Disabled X Stabilized X Enabled
EM_CMFAIL \
EM_CMRCV / Recowery Interrupt

Figure 7-5 EMOSC M CM Fail k& L/ EFH Rk

7.2.7 ThEEEHE

SR ZE =R TAERR: %8 (RUN) . BEIR (SLEEP) . ®HEIR (DEEP-SLEEP) . TAERAIY)
PAEFCgTE 4. “stop” T8 NRIEIR T/ERIE, “doze” FHAHENMEIR TAERI, 24kH N () el o iy 2 A
Ja, U@ BRI TAERE, T LA BRI ThAE R R g . 7RISk e N S, T BRI
IORERT, TTLLE % E PWRCR #7725 R B E AR TAER AT RIRSIEE /1, DA BA i F i v ke . 15 e ik A
ISOSC i&17Hf, HT ARG TAEFEIEFMANST, 7 LLE 3 E PWRCR K RUNCFG 133k 5% ] P 38 s ks i 5 %5 )8
LI A 50 B L I O BIR B B 77, 1T AT B8 KIS B ARG 2R B8 B AR TR A 75 3K

EIZATIRE DA E R, SIS REUEAT DA RR LS BT DA B U1, 5 PRI i X D R 3 A A2 T
SHAGEH . AMRIFEEANACE, SO TARRARTHATICE, — BRI, R R
PWRCR i BFEME Ot . MDA, AREEXTDFERATRE . A LFHEAT, thal B RS RUN #T
AT AL, R M T RE —BHATIETH, ER/NREIAT, SO KSR B, PIRRRS S, A
Ja BT I DI e, 5 0 2 3 el T SR B AN A T AR R

ERGMEIhFEA T (SLEEP 5i# DEEP-SLEEP) {J#ty NORM i, RG4Hahif ANFaErE, LUR
EVIH AR . SIER DI, WRAERShEHE S H WD, T 2E L hnfa e rnt (8], PLORAIE N3 A3k v i R
E. MFaEnEE LUBET PWRCR ) WKUPTIM A7 #7148 .
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7.2.7.1 RUN #E=R

RUN 3, S8 MRS @a=, 20 TEMREARENX. £ LaEMmLls, SRR TIE. BT
HHZEAREE PCLK fEREMIATEE N, #ATLLIEHR T/E. CPU 7 R4 TAE, B, BT IFC Al
SYSCON #ibe, HABBIELF) PCLK #B4LF DISABLE {R#A, m LB % B %74 PCERO Al PCERL R GEAHMN
IIRERTEY PCLK. T ThEEMH 1) Z A7 25 06 AU7E PCLK {8 LUJE 74 nl LUE L.

7.2.7.2 SLEEP &3

76 SLEEP #:0F, RGIEHIFG L CORE IR #F (CPU AL TR o AN, Frf s
EHIE B (PCLK) ¥ difs 1k, aisf SLEEP MUl i e AhsEme i, 148 & A& i TAER 808 PCLK, 1 inE it
i &2l PCLK K3 T TAER), WTE SLEEP #EAHT, ZUdid % E IDLE_PCLK k& SLEEP #AF,
PCLK A, MI{RIELE SLEEP 0, iZ4MEABIHAT L LAE. Fra IR 8 i TARRSEZH A N A2 AT
Al Az

AT AAT A A Bl R T T T DAl R RS ZAE R . Wi PCLK #5 L & N 7E SLEEP £330 F HE
(IDLE_PCLK KAFHE) , WIAEE ™= AATAT] 715 ) SR 53 o

SLEEP #3(#HLt T DEEP-SLEEP 53\, T AMFAEm hIR i FERE I, A3 5 R nge g i [a], AT DAE R 4
IS P 7 RO G R, X DHAEA — 58 BER  RL HRA

7.2.7.3 DEEP-SLEEP #=

7 DEEP-SLEEP #3U N, RS EH| sk E fnT R, (H2 W32 8 IR R AL . 78 IWDT B
TOUCH #EHFRERTHE N, ISOSC v IEIZAR L, 4642 T4F. IMOSC 1 EMOSC 73t A\ DEEP-SLEEP % A
o, S EBICH . 2T 2 )\ DEEP-SLEEP 0B N, R4 TAER S (SYSCLK) K4 H 3h ik 55 3 2 R (iR

MAbFRES 3N DEEP-SLEEP #xU)5, BT RGHTE MK S EH < , RAE %R E R L2 Wris n] DL g AL 21
oy

Table 7-2 W] DAMifiE DEEP-SLEEP f i

PERIPHERAL Sl it
GPIO FIT A 4 o T (EX)
IWDT AlertHIK

TOUCH I TCH_IMCRASE B i v iy
LVD I H, Ao b

FrE R il & J5, IMOSC x4 {fife, - DEEP-SLEEP =GR . r I s it e B 75 23 SYSCON Al
CPU iyrp izl ds it & (CPU (I it E, S5 Fhirizilas &1 10E) , EXI, IWDT Al LVD ShsEi) ik i &
7 SYSCON 7Ff7#5H, TOUCH #M& [ H #7225 TOUCH Z 5 i B .

7.2.8 AMERALERIAM  (LVD)
LVD $RBEANEE IR SIS e o 2B AT IR IR & B, AEANER AL B R R T I AR, PR R G e E O
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RhifEs.

LVD fEXIX I, S fiife, BidicE LVDCR K LVD {#REfEHIAL, A DL 22 F LVD ik, 24 LVD
P RELLJS, AbFR B 7 AR A B o (S T RSTDET _LVL [ BEN, P EAE S . S Wdasnt G
i LVD_INT AL E) , ACBEZS S E /At s B B AKX T INTDET_LVL BN, F24F W&k (IER. IDR %
A4 LVD_INT £7nf A E B G FRR bs &) o AT NSt B R PIRES, mT Ll LVDCR #J LVDFLAG
PRI E] . 240 AR T level B, iZARELA 1, HE TR level B, iZkrEAH 07

H LVD PR RS RS S, A2iEER LVD FIfERSIRE . LVD B n] DLAE S 4T Deep-Sleep 5 3 1
fit, BT LVD H A W R4 .

VDD PWR /

LVD Status

LVD Reset

LVD INT |‘| |‘|

Figure 7-6 LVD T FHE

7.29 EfiEH (RESET ID)

AR PR A R — A R SR kAR &, LTI ek 5 E RS EALH) RESET . I A BZH 745, ATLUE
BRGS0, JRARE 75 B A R B AFAL B . N R iR T AL BRI W] BE A S ALAE SR .

Table 7-3 AMEBREAESIER

554 i
EXTRST HMEE (T RESET (59 (IRHSFARD o MR ALIEA R T A .
CMRST HH R AE ) EMOSC I 8l S S AE 5. AT U IS B RE B Z DI fE -
LVDRST HAG R ISR (LVD) PAAEMRGE NG S . o] LUBS FRAE A RE G %I fE .
IWDTRST PR T L T A R AL S
SWRST H R G w8 AL AR A5 5 . (IDCCR FA7 a8 FF ) SWRST ##i17)

APTCHIP MICROELECTRONICS 7-9 Crcmp
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11 CPU /L RS ik AL MTCR JH 4 f CPU thif) SRCR % 7851
SYSRSTREQ | o, ABCD1234) .
POR EivEDA

B AN EALEFHR R RSR A T — AR AL T DOE I B3 % 27 A7 s 45 ) A BE 25 1) S A5 5 U8
A A P T AL BAE IR LR AL (POR) Blm, = EHEhERR. ARG Z A8 E A3k RSR
AT AR S AL, TR BT AL b AU

7.2.10 SRR BTE R (EXD

ALFRESHIITA GPIO #R AT LLI B ONAMBT WA . EiZG R, REAL16MIMEP I E S, F— MR-
AR B 12 A A 5 R A i s U A o W B 3 AL R s S s . PRI E I BEE AN AR E T LS
% GPIO 1. AN A AT SYSCON gl iy, AhES A e CPU HAg a7 A it

A H T ) T 2 4 I 7E SYSCON Hd il — 21 77 /7 45 SE3L . EXIECR/EXIEDR 77 47 1] LA GE Bl 3 2 P 48 2 1
SRS 52, HRTI h rRIR BRS T LLE T EXIMR 283515 . AN R 261 pending RS ] LLE T
EXICR #7888, X EXICR ZFf7astHNAI SN 17, Al LUERRZH W2k pending k2. I )5 44 pending
RAETT LA EXIRS B 748 20l A A W mT LSRR Al &, I8 1 B EXIAR AT LATEBEA A SRR i & 1 1%
T BB A A R A R

AR W fd ok T DLUE BN 5 . Nl R R A, sE RN R, 8k EXIRT M1 EXIFT %47
TR E . REMMN E L TRANIRES, NeRE % ER GPIO it AN, #FRIMS R Wik . 4S5
GPIO 4 W 7515

Table 7-4 AR ¥E4H

EXI hiifE 54k o T IR
EXIO PAO0.0 or PA1.0 or PB0.0 or PCO0.0 or PDO0.0
EXI1 PAO.1 or PA1.1 or PB0.1 or PCO.1 or PDO.1
EXI2 PA0.2 or PAL1.2 or PC0.2
EXI3 PA0.3 or PAL1.3 or PC0.3
EXI4 PA0.4 or PAl.4
EXI5 PAO0.5 or PAL5
EXI6 PAO0.6
EXI7 PA0.7
EXI8 PAO0.8
EXI9 PA0.9
EXI10 PAO0.10
EXI11 PA0.11
EXI12 PA0.12
EXI13 PA0.13
EXI14 PA0.14
EXI15 PAO0.15

APTCHIP MICROELECTRONICS 7-10 C‘rmﬂp
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7.2.11 MOLHE I AER 2 (WDT)

BIENSBIERRERGIZITT, HTEFTHEERET, SEREBZTR D RMEPRE T,
FEAR =N RGEENER, A FRE R E A BVIRIORAS . b AT DURAIE RGA 2 AR T 1B 1T 7 S BUk AR .
BRAk, 100 E 3 WA T DA A AL BE 2% A DEEP-SLEEP #5305 I Ml Ir s, [ PR Me e 5248 T4, KR
FEAR RGBT . IWDT & —Mar TAERE T TR, RGN TAERET K. ENMiEE —/M18f1/ Free
Running 32 i T £ #5428 il 7€ I I 1A o

IWDT S IRA T LB Flash P38/ User Option W& . fEE M4, 7 LLERT 1% & IWDEDR 75 74% F 1
IWDT_EDC {7 3KFT 8 E 4] IWDT. 4iEkR IWDT #4ER, IWDT Hil- a8 s B Edr B AL, 155 IWDT
JEIEXT IWDCNT 772511 IWDT_CLR i 5 NOX5A £ .

IWDT 7£ ISOSC ## F, & —EMTIERGERITHE. LitBaEa AEr, SHIERGEMNES. TE
i85 IWDCR Zi/78% 1 IWDT_TIME f7#% % . IWDT_TIME —3£9307, X N8Ff & I i [a] ¥ & . /N g I ik i) Ay

128ms.
woT (||| -~ - - —————————— = ———— =
P Tinw | |
Alarm - > —| |
Interrupt | | |
WDT | |
| | |
Reset _. !
| IWDT_TIME | g
> (256ms ~ 8s) } |
(I I gl
| | |
TawliS Set by IWDT_INTW, and the exact time is based on the setup of IWDT_TIME.
For example, when IWDT_TIME set as 0x6h, which means 4second overflow time, and
IWDT_INTW is set as 0x6h, the real T is 4s x 1/8 = 0.5s.

Figure 7-7  IWDT 3k H AT Wi IE] K%

IWDT &2 FfiZ ohat. L8 8ot /2y, SihEUEA 8] IWDT_INTW & EEE, &4 — N HRiES.
IWDT_INTW [ B A8 K7 o B & A I (] S AR BN R R B o be i B . B, 24 IWDT_TIME W E & 140 E
I i L1 I ) 948D, 2R IWDT_INTW B8 3’0101, WFORAE T EER TS 2 4 x 2/8 = 1PIS, R&Gie 4 it
bl

7.2.12 &Ry b B

RO T —F B RN BT H R S B AL, TS ARERSGE REERNLE . 2RI 8T % AT
BIMES S B AGHREEHHERNE T, REEH g 20 Yai#lE, IF AR bW, SA RPN, Af
PLiE T K A SYSCON_ERRINF 2917 S35 5 VR4 AR5 B

Bln, i EEE % E SCLKCR 4248, # R #i1#: 3] EMOSC, T1fijlti EMOSC A fiag, Bl
C2MIRE, (ERIRGARILBEEN, 28 & BIRIZ RO B, FFas Hdr S8R
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7.3 AR UL
7.3.1 HFHEBR

e Base Address: 0x4001_1000

Table 7-5 HFERE

Register Offset Description Reset Value
SYSCON_IDCCR 0x000 1D A28 ] Z5ABE I b4 o B A7 2 0x0000_0001
SYSCON_GCER 0x004 | J&Ffd R das il 25 A7 0x0000_0000
SYSCON_GCDR 0x008 | it F 2% kil o 24 0x0000_0000
SYSCON_GCSR 0x00C | JEHIREF A7k 0x0000_0003
RSVD 0x010 N 0x0000_0000
RSVD 0x014 N 0x0000_0000
RSVD 0x018 RE 0x0000_0000
SYSCON_SCLKCR 0x01C | ARG ia &7t 0x0000_0800
SYSCON_PCLKCR 0x020 | AN s ) 25 17 0x0000_0100
RSVD 0x024 | f&H¥ 0x0000_0000
SYSCON_PCERO 0x028 AR B e 25 7950 0x0000_0000
SYSCON_PCDRO 0x02C | A& fh2E R %7250 0x0000_0000
SYSCON_PCSRO 0x030 HPRI BRAS B 7450 0x0000_0001
SYSCON_PCER1 0x034 | ANEIHppfd AE T FE A1 0x0000_0000
SYSCON_PCDR1 0x038 | AMEIHpPaE I fE a1 0x0000_0000
SYSCON_PCSR1 0x03C | MR E T fE a1 0x0000_0000
SYSCON_OSTR 0x040 AP IR 7 i Fe e I [A) IC B 25 A7 o OxO0FF_03FF
RSVD 0x044 RE 0x0000_O3FF
RSVD 0x048 RE 0x0000_0000
SYSCON_LVDCR 0X04C | G Ha R Aar 28 i 25 474 0x0000_0000
SYSCON_CLCR 0x050 | CLO P HE 7 f7a% 0x0000_O01FF
SYSCON_PWRCR 0x054 | DhFEFihil a7 4% 0x0000_1F09
SYSCON_OPT4 0x058 ARG E w7754 (TRIM value for OPA OFFSET) [

SYSCON_OPT3 0X05C | A%l & 2717253 (TRIM value for CMP OFFSET) [

SYSCON_OPT2 0x060 ARG E #7452 (TRIM value for CMP OFFSET) [

SYSCON_OPT1 0x064 RYHCE %1 (TRIM value for OSC) [ 0x0000_XXXX
SYSCON_OPTO 0x068 | R4HLE FFAE#0 @ -

RSVD 0x06C | f*H# -

RSVD 0x070 | f&H -
SYSCON_IECR 0x074 HH T R 42 il 25 A7 A 0x0000_0000

APTCHIP MICROELECTRONICS
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Register Offset Description Reset Value

SYSCON_IDCR 0x078 Hh AR 14 | A AT 0x0000_0000
SYSCON_IMSR 0x07C W RE/AE IIRAS T A7 A% 0x0000_0000
SYSCON_IAR 0x080 TRl e 7 A 0x0000_0000
SYSCON_ICR 0x084 | HlbIiE R A7 4% 0x0000_0000
SYSCON_RISR 0x088 JRAE WA RS A A A 0x0000_0000
SYSCON_ISR 0x08C AR SRS T A7 0x0000_0000
SYSCON_RSR 0x090 BAEFARE T3 -

SYSCON_EXIRT 0x094 | AMERH W ETHEEFEE A4 0x0000_0000
SYSCON_EXIFT 0x098 AR T T B U I B A AT A 0x0000_0000
SYSCON_EXIER 0x09C | AMEBH i fii e 75 A7 4% 0x0000_0000
SYSCON_EXIDR 0x0A0 AR T AR IR A A A 0x0000_0000
SYSCON_EXIMR OX0A4 | AN W e/AE LB IR F A7 2% 0x0000_0000
SYSCON_EXIAR OX0A8 | AN I8 fik A 2 A7 2% 0x0000_0000
SYSCON_EXICR OX0AC | AN WriERR a2 a ChWPIRESAR B AL A7) 0x0000_0000
SYSCON_EXIRS 0x0BO AR T B A bR RS AT A 0x0000_0000
SYSCON_IWDCR 0x0B4 | B 14zl fE 4% 0x0000_070C
SYSCON_IWDCNT 0x0B8 | A =it HaHE 0x0003_FFFF
SYSCON_IWDEDR O0X0BC | &I ffi g & 174 0X0000_XXXX
SYSCON_CINFO 0x0CO0 | &5 R X0 -

SYSCON_CINF1 0x0C4 | HFPEEKX1 -

SYSCON_FINFO 0x0C8 | L&(5 B X0 -

SYSCON_FINF1 Ox0CC | THEEKX1 -

SYSCON_ERRINF OXOEQ | &R A5 B &M (74% 0x0000_0000

NOTE:

1. WEBESRG KR L) N Ce2 Bk, En] DR s i A7 A7 s FHOR 2

2. {7 T Flash AEERPURESFEE, TN TS ER .

3. fHit T Flash & A X ME—> Word (32bit) 1A B H BB 1% - 5 X0,

55 > Word A WU 2% 752X 1.

4. TEf#T Flash Fi) TAHYE BIX A —> Word (32bit) I 29 B 3hm i 3 TS B X0,

55 > Word A WU 2 TRE(S 21X 1.

APTCHIP MICROELECTRONICS
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7.3.2 SYSCON_IDCCR (ID FHi% | 24 Bt Bhis ] S 77 5%)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0001

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
> L = =
Q %) (@)
u O i = ~
| Q = & 3
| &) n O
olo|o|ofoO olo|o|ofo0]O ojo|o|lo|o|o|lOo|O|OfO|O|O|O]|O ojo]|1
R R R R R R W R
W[W|W|W|W W{W|W[W|W[W|wW|w|wW W
Name Bit Type Description
CLKEN [0] RW | flifk SYSCON #ibe () APB 4t .
AT EAL.
SWRST [7] W 0: AR
1. PATHAE AL ERAE
ID Code #1725 -
IDCODE [31:8] R . A
XA X ARAT T HHRE IP ) IDCODE.
A Z5 A7 A AT SRR, THEIEAG N KEY {H.
ID_KEY (31:16] W A B A ﬁ'jaéeﬁfj“ (oS TE ﬁu ﬁ{é‘_ .
HETE ID_KEY % TOXELLE I}, XARFIEBSMIENAH R

APTCHIP MICROELECTRONICS
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7.3.3 SYSCON_GCER/GCDR (if F ffi 85/28 1 - 351 25 72 58)

e GCER: Address = Base Address + 0x0004, Reset Value = 0x0000_0000
e GCDR: Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
= ¥
n X
a) x|l = a) S| o | O o) Al ol Q9
> S| © > El > | o > ol > 8| @
%) Ol s 0 nl O |, 0 =0 CED 8
o 2| i 14 a x |5 o ol x| =2 2
m a
olo|lofo|o 0 oloflo|o|o|o|O0|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O]|O]|O
R W R R R
Name Bit Type Description
ISOSC [0] w /2% 1L 1ISOSC R % 2% .
IMOSC [1] w /25 1L IMOSC ¥R 2% «
EMOSC [3] W ffifE/25 1L EMOSC =% %%
IDLE_PCLK (8] w ffiRe/5E 1-7E SLEEP #::U F  PCLK.
SYSTICK [11] w e/ 1k STCLK (CPU N CORET iHiIf #8544 .
EM_CM [18] w fSE R4S 1E AN AR AR s I ) BE o
fSEREIAE 1AM IR 2R O 7 A R AL
EM_CMRST [19] W *4 SYSCLK=EMCLK Itf, —BEf{ii¢ EM_CM Jjf¢, EM_CMRST
A2 R I A B
NOTE:

GCER 1 GCDR #FfAs A A EAR ‘1 8U%, SN ‘0" B

APTCHIP MICROELECTRONICS
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7.3.4 SYSCON_GCSR (BRARSHHER)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0003

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

fee]
]
(o2}
ol
I

w

N
[
o

RSVD
EM_CMRST

EM_CM
RSVD
SYSTICK
RSVD
IDLE_PCLK
RSVD

EMOSC

RSVD
IMOSC
ISOSC

o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
=
=

Name Bit Type

Description

ISOSC [0] R

ISOSC ¥ a3 fHHER A .

0: ISOSC i #s#izx 1l
1: ISOSC ¥k s ffifE.

IMOSC [1] R

IMOSC R 23 BEARTES

0: IMOSC JR¥ #s 42k
1: IMOSC k% #e i At .

EMOSC 3] R

EMOSC #F % 23 R IR

0: EMOSC Rk #sti k1L,
1: EMOSC R #s ¥ filife .

IDLE_PCLK 8] R

SLEEP #: R T 1 PCLK i fg/25 1R o

0: 7E SLEEP #50F, PCLK #Ztik,
1: 7t SLEEP #i:{'F, PCLK #{#fgE.

WRAE SLEEP #5U N, 251k 7 PCLK, #MAOEASEE =4 A .

SYSTICK [11] R

STCLK F &M BEIRES

0: STCLK #2£ 1k,
1: STCLK #:f#ifig.

EM_CM [18] R

A1 BRI B I D RE A RERAS -

0: AMESI B A 2R 0
1. HRERI b I fE RE

EM_CMRST [19] R

fi B /AR LE A1 ER IRk 2 S ) R ST A

0: W RRRRLNS, gk,
1: BFEP R, SAERE.

APTCHIP MICROELECTRONICS
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7.3.5 SYSCON_SCLKCR (R Zi $hi% ] 17 5%)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0400

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10

©
fee]
]
(o2}
ol
I
w

SYSCLK_KEY

RSVD
SYSCLK_DIV
RSVD

o
o
o
o
o

o

o
o

o

o
o

o
o
o
o
o
o
o
o
=
o
o
o
o
o
o
o

S T |©| SYSCLK SEL

Name

Bit

Type

Description

SYSCLK_SEL

[2:0]

R/W

RGN Bl E A HIAL .

000: %+ IMOSC 1E N R Gimf 4.
001: %+ EMOSC 1N R %4t
100: %+ 1ISOSC 1E N R G4,

SYSCLK_DIV

[11:8]

R/W

CPU 843 S s B

0000(0): A4, 5T RGH Bl
0001(1): A4, T RGgmEh.
0010(2): 2434,

0011(3): 34540

0100(4): 4% 4.

0101(5): 554,

0110(6): 644

0111(7): 7454,

1000(8): 843 4.

1001(9): 12534,

1010(10): 16%34¥i.

1011(11): 2454,

1100(12): 324340,

1101(13): 6444,

1110(14): 12843 4.

1111(15): 25674 4.

SYSCLK_KEY

[31:16]

XEARRFAF AR HAT T EAEI, 7 EIHAT R KEY fE.
HAFE KEY %510xD22D I, X AZFAAEIEANAH R

APTCHIP MICROELECTRONICS
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7.3.6 SYSCON_PCLKCR (S5 Shiz ] S 17 58)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0100

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10

©
©
~
o
o
I
w
N
=
o

> >
i o) 5| la
! 5 X 5
— o d o
Q g
o|lo|o|of|o]oO olo|lo|lo|o|o|o|Oo|O|O|O|O|O|O|O|1|O|O|O|O|O|O|O|O
W|W|w W R R|[R
W[ W|wW|w
Name Bit Type Description
PCLK B84 4 &
0000: A7r4, 5+ RS 4h,
PCLK_DIV [11:8] | RrRw | 0001: 2704
001x: 4434,
0lxx: 8434,
Ixxx: 164340,
SR AT AT SERENT, FEHEAN NI KEY 14,
PCLK_KEY (31:16] W oA AT AT kﬁ‘%a‘ﬂ’ﬁ wE j’:ﬁﬁ 18 .
RATE KEY %5T-0xC33C I, X AZFIras 5N AR

APTCHIP MICROELECTRONICS

(=
7'18 ‘APT CHIP



APT32F171 RGEhl#E
7.3.7 SYSCON_PCERO/PCDRO (#M& i fif /25 1F 5 42 520)
e PCERO: Address = Base Address + 0x0028, Reset Value = 0x0000_0000
e PCDRO: Address = Base Address + 0x002C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
a) 22l ol >| o a)
> O PRSI LS8 = |
n N <| <| D X| B < ) =
4 55| x| H| x 4
0[0|0|0O|O 0|0 0j0f(0j0{oO 0|j0f0|j0O0f0O]|0O]|O0O 0|0|0
RIR|[R W|W|R R R
Name Bit Type Description
IFC
ADC fdE /AR LA AN AR ) PCLK I 4
TKEY ] W HRAXMENALE ‘17 NAHFR 5 ‘07 I
UARTO PCER MMAE ‘1 I, fHRetHSEH PCLK I 4k,
UART1 PCDR fHRALE ‘17 B, 25 AR PCLK B4,
12C

APTCHIP MICROELECTRONICS
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7.3.8 SYSCON_PCSRO (S8R S & 77 820)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0001

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16 | 15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
a) 2 el o a) )
> 8 LBl S| Tl S R > |o
n N <| <| | X| B P ) =
"4 S| S| x| F| 4

ojojojojo|jo|jo|jofofofofofofofofOofOofOfO|lO|O]|O 0|0|j0|JO|0O|0O]|0O]|0O]|1

R R R RIRI|R R R
Name Bit Type Description

IFC

ADC AR AN BEARER ) PCLK B 4 A 45 BE/2E IR AS

TKEY

UARTO [l R 0: X BB AL

UART1 1o AT AR ER PR B o A i o

12C

APTCHIP MICROELECTRONICS 7-20 C
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7.3.9 SYSCON_PCER1/PCDR1 (#M &4 ff /25 - A7 581)

e PCERO: Address = Base Address + 0x0034, Reset Value = 0x0000_0000
e PCDRO: Address = Base Address + 0x0038, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 8 2 1 0
S 88859&&&’3&'8029%8888 .
0| 0ol 0| O i
ojlofo|o|lo|o|lO|O|lO|O|O|OfO|O|O|O|O|O|O|O|O|OfO]|O ojlojo]|oO
R W[ W|w W R(W W
Name Bit Type Description
TCO
TC1
TC2
TC3
EPWM
LED
CMPO BRI (AR LA AL PCLK B 4
CMP1 ] W HEXMENALE ‘1 BAAR 5 07 B
CMP2 PCER MHMNAZE ‘17 I, flEReAHM L PCLK 4,
CMP3 PCDR #HNALE ‘17 I, ZEIEAHRNAER PCLK I,
CMP4
OPA
GPIOA
GPIOB
GPIOC
GPIOD

APTCHIP MICROELECTRONICS
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7.3.10 SYSCON_PCSR1 (4MEH SRS S8R 1)
e Address = Base Address + 0x003C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
Q| Ol o] <
S o| o| 9| o S ol S 158309 3|83 S
] ololal o %) Sl o | Zl 0 E|l Bl El = %)
14 ol ol ol O o x | OlxH Ol0ol 0O o
o(o|jo|jo|jo|jO|OfOfOfO|O|O|O|O|O|OfO|O|O|O|O|O|OfO|O|O|O]|JO]JO|O|O|O
R|R RIR|R|[R R
Name Bit Type Description
GTCO
GTC1
GTC2
GTC3 A AN R B () PCLK B 46 g /22 1R AR 25
CNTA
LED 1 RO 0: i omebemi o st ik
GPIOA 1o Z00F RRLH I b 4 A R
GPIOB
GPIOC
GPIOD

APTCHIP MICROELECTRONICS
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7.3.11 SYSCON_OSTR (4MEBiR ¥ 24 5 x2 i 18] i B & 77 58)

e Address = Base Address + 0x0040, Reset Value = 0xO0FF_03FF

I
w
N
[
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5

RSVD
EM_CNT

R RIR|IR|IR|R|R|R|R RIR|R|R|R RIR|R|[R
WIW WIW WIWW|WIW|W
Name Bit Type Description

MR AR IR OB B A E T e

AT EE T LLE EMOSC 25 1B 3E 71888 . EMOSC f#i g
AR THECES T AR IS T 3, T EUEIA BE, RISR R&HF
EM_CNT [9:0] RIW | fgserhift) EMOSC_ST i B fir .

I b AS E THE AR T B O ARSI B K 256 73 4, it AZEBRAE
RET, UMD RIRABMHZ B, Fo e T 7] A -

Ox3FF x 256 x 125ns = 32.7ms
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7.3.12 SYSCON_LVDCR (1 B8 FE AR M2 1] 25 77 5%)

e Address = Base Address + 0x004C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 5 2 1 0
< _|
>
> Q >
'S'é < - = = o o) Z
| [ - [ m S 1N}
o s 2|9 B8 |o4 & | 3
> > = L a
4 | E - E
o|o0|j0j0Of0]|O o|jofojofojojo|jojofojofojofojojo|0]O0 0 0|0f|0
W|W|W w w R|R R R R
W|W|W|W|W|W|W W|W|W
Name Bit Type Description
g/ 1L LVD BBk,
LVDEN [3:0] RIW | 0Ah: il LVD #itk,
HAth: {HHE LVD ik,
LVR % th 8 3 5 Re 2 il
FLTBP [7] RIW | 0. fd ikt H B i
1. 25 iE% g .
LVD B fis A ] HL ST
INTDET_LVL[2:0] VDD(v)
x00 2.55
x10 3.90
x11 4.10
ffifg/2E b LVD ko BE .
0: LVD HilkiZEit.
LVD_INT [11] RW | 1. LVD i f#ifs.
TETRE 4 LVD Wi, 30 2545 g v {6 B 25 A7 48 IECR 111
LVD_INT f%.
LVD S A 5 A I H P
RSTDET_LVL[2:0] VDD(V)
RSTDET_LVL [14:12] | RW x00 215
x01 2.75
x10 3.35
x11 3.65
(=
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LVD HIREIAR S o
LVDFLAG [15] R/W
0: VDD HI4HTHLE =T INTDET_LVL 5 AR I I {A
1: VDD HI24R7HE(LT INTDET _LVL ¢ 5 Ak il R4
_ WA AR AT SRR, FEIEAN N KEY 1.
LVD_KEY BLIG] | RW 1 s 1D KEY 25 F-0xBA4B I, A7 {2 5105 A A
NOTE:

i1 LVD B A A R AL, AN AL LVD 2 A A7 45 o
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7.3.13 SYSCON_CLCR (CLO REB &%)

e Address = Base Address + 0x0050, Reset Value = 0x0000_01FF

10 9 8 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11
— zZ
w| =l <
o n o
> gt = >
& ol 2| 2 3 &
S| T ©
ojojo|ofo|o|o|O|O|O]|O ololo|ofo|O0|O|O|O|O|O|O|O|O|O|O|O|O|O]|O
R R R R|R|[R|R R
w W|W|W|[wW
Name Bit Type Description
CLO % ik #t.

CLOMX CLOCK CLOMX CLOCK
0x0 ISCLK 0x8 FRNCLK
ox1 IMCLK 0x9 DAPCLK

CLOMX [19:16] RIW 0x2 RSVD OxA CPUCLK
0x3 EMCLK 0xB AHBCLK
Ox4 TKEYCLK 0xC APBCLK
0x5 TKEYCLK_DV Others RSVD
0x6 IWDTCLK
0x7 SYSCLK
PR i IR s 2 A e e
0: ZEIE NSRG4
HFOSCEN [20] RIW 1 1. e o o e 3R 3 52
2R A H96MHz BBk HFCLK, & 11#t4h TCOfEH, Hets
PGk .
PR IR 3 2 RS B
HFO_ST [21] R 0: R B RiSE
1. RGN B ORE
PR G SRR, U
IMO_FSEL [22] RIW 10 435 # i Bl tH 9 20MHZ
1: R Bty 40MHz

NOTE: 1) XM MESRGAFMIRYIHe, WA ZIRG w28 L 3T . ARG IMOSC TAERS, Jefs R G AR Bl i) #e 3]

HABR YR (BN, 1SOSC) , 4R
IMOSC.

JE4% 1 IMOSC, ]#: IMOSC #i% 5, Fifike

IMOSC, )5 EFERFE RS LIEN £ E
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7.3.14 SYSCON_PWRCR (ZhEfE 4 5 /25%)

e Address = Base Address + 0x0054, Reset Value = 0x0000 1F09

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5] 4 3 1 0
— o )
v ) 2| ~ 5 Q .
| 2|9 O x 7 a
ojo|o|o|oO ojo|o olofo|o|of|oO 0 1(1|1(1]|0]0]|0O 1 1|1
W|W|W w W|{W|W|W|wW R R R R R
W{W|[W|W|W[W|W[W|W|wW[W W|W|W|wW
Name Bit Type Description
£ DEEP-SLEEP #3{0 Foh#efa]. v
00b: WEBKSHES HIAMAE, REG RIKBhAE S (BEIIFD)
DSLPCFG [1:0] RIW | 01b: H¥RHESH LR, REG HLIEENAE
10b: WK HESH YL, REG KIRBIHE ST
11b: WK HES BT RMH, REG WARIKBNEE 1 (BAKIhFE)
£ SLEEP fi3 R ohkedzhl. v
00xb: WHkEHESEIEEE, REG IEH IK3IRHE
010b: HEBFEHESHIRMHE, REG 1KIKBIRE
SLPCFG [4:2] RW | 011b: Wi MESZUHRE, REG WAKIKSNAE
10xb: WEKEAESEIELH, REG IEHIK3IHE
110b: WHkEHESH XA, REG (RIK3IHE
111b: WHEkEHESHZ P, REG LIRS #E
7E RUN X R The i
00xb: WHkEHESHEIE{EEE, REG IEHIKZIHE
010b: HEBFEHESHIRMMRE, REG KIKZ)EE
RUNCFG [7:5] RIW | 011b: WERKEHES HISMHRE, REG WIKEKEIAE
10xb: WEHEAES I LH, REG IEH IK3IHE
110b: WHkEHEZSHEX A, REG (KIK3IHE
111b: WHEKEHESHZ PR, REG HAKIKS)RE
AN AR 25 R
A 111
CYO_GM [10:8] RIW (5 000
AT AR K R A1 ] L % A R 7 O R
A SRR DX B TR R
CYO_CD [11] RW | mjil: 1
f&4: 0
@
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AR Sz B A BB B R R R 1 1
{FF32KHz AR, %A A2 04 BEAETE .

H DEEP-SLEEP MBI, P46 3 de R M N 1) ZR G A E i A] .
Tstable = Timoclk x CNTst, Timoclk 5 IMCLK [R5 & 3 .
CNTst & EMET:

WKUPTIMO [13:12] R/W 00: 0x0040

01: 0x0100

10: 0x0400

11: 0x1000

i SLEEP MifERy, RGFeEh A% E . 2 SLEEP i) 3|
NORM U, K2R S AR B IX B AR, A 06 B3 2 3
P W Shreding =i 8

Tstable = Timoclk x CNTst, Timoclk Jy IMCLK (¥4 & 3
WKUPTIM1 [15:14] R/W | CNTst FIBEEMELTF:

00: OxOF

01: Ox5F

10: OxBF

11: OxFF

NOTE: 1) ERINFEHRT, ARG E . B HXAlE, WIYE RUN B k7.
2) LA ALAREAERS, DZEE 5 NAENIKEY{E, KEY{EN: OXAG6A
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7.3.15 SYSCON_OPT4 (R4l B F 17 54)

e Address = Base Address + 0x0058, Reset Value = 0x0000_ XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
@ @
% %
id < iq 2
o o
O O
RIRIRIRIRIR|IR|IR|IRIR|IR|IRIR|IR|IR|IR|IR|IR|IRI|R RIRIR|IRIRIRIR|IR|IR|RI|R
WI{W W WIW[W|W WI{W W WIW[W|W
Name Bit Type Description
OPAOKIHIN 28 HL 1 %4 .
OPAO_OSTR [6:0] RIW 1 76 Frait, FLASH P9 R0 T R 2 S0 S 2 4 28 v
AR BT AE, FE ET LA PR VR HEE T N S T L
OPALIIHIN S8 HL R %
OPA1_OSTR [14:8] | RMW | ¢ Feit, FLASH Py i T el 2 3 B S0k S 2 17 2
SR M 2, TR AT DA VR HESE T N S VR L
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7.3.16 SYSCON_OPT3 (R4l B F 17 53)

e Address = Base Address + 0x005C, Reset Value = 0x0000_XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
o o
o o
o) a)
2 o 3 o
4 5 4 &
S S
O O
RIR|R[R|R R|R RIR|R|R|R|R|R|R|R RIR|R|R|R|R|R|R|R|[R|R
W{W|W|[W|lw|w|w W{W|W|[wW|w|w|w
Name Bit Type Description
CMP 3% A % 1 Ha 1 8%
CMP3_OSTR [6:0] RIW | 75 iy, FLASH PO B 200 B B 3k 2 47 38 o
IR AR, R LR HE L B AR I N R TR g .
CMPA % N S 18 H 1 8%
CMP4_OSTR [14:8] R/W

fE LR, FLASH AT BeHE(E 24 B S 8 st ar 47 a4 o
B R A A, R AT DARRORAE LE RS S N S I I
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7.3.17 SYSCON_OPT2 (R4l B F1E52)

e Address = Base Address + 0x0060, Reset Value = 0Xx00XX_XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RSVD
CMP2_OSTR
RSVD
CMP1_OSTR
RSVD
CMPO_OSTR

RIR|R|IR|R|R|R|R|R[R|R|[R|R|R|R|R[R|R|[R|R|R|R|R|R|R[R|JR|R|R|R[R|R
WIW|W[W|W[W|W WIW|W|W|W[W|W WIW|W[W|W[W|W
Name Bit Type Description
CMPOJHI N KR L 17 52
CMPO_OSTR [6:01 | RW | g b, FLASH R ) ReifE A £ 11 S a8 2 47 28 .

BRI AP0, AR T AR LR B O A K P I
CMPLIR A K o T R
CMP1_OSTR [L4:8] | RW 1 7E b iui, FLASH 0L Rerefi 2o A S B st 5 17 2 o
IR A 17 3, R T AT OB LB O\ KR
CMP2F) i A\ K 1 o i 2

CMP2_OSTR [22:16] | RMW | 45 brui, FLASH i T Rt 20 E 2 s ik 7 b
TR AT S, TR T LA T VR T L B A N R HL
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7.3.18 SYSCON_OPT1

(RAMEFFHRL)

e Address = Base Address + 0x0064, Reset Value = OXXXXX_XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
— (@) — o
= = = =
[ g @ g
l_I |_I |_I |_I
(@] O O O
> = = =
LL LL LL LL
T T zZ zZ
RIRIRIRIRIR|IR|IR|IR|IR|IR|IRIR|IR|IR|IR|IR|IR|IR|IRIR|R|R|R RIRIR|R|IR|IR|[R
WIWIWW W WIW WI{W W WIW[W|W WI{W W WIW[W|W
Name Bit Type Description
A0 IMOSC (20MHz) frf ARz %,
NFIMO_TRMO [7:01 | RW | g b, FLASH MR ReifE A £ 11 S a8 2 47 28 .
B AR, A DLERIE IMOSC RO%H o
Ei IMOSC (40MHZz) 1% H A5 2 9 2
NFIMO_TRM1 [15:8] | RMW | ¢ b eit, FLASH Py i 1) Rl 2 B S0 n kS 20 17 2
S A A, R AT DL ORSHE IMOSC (%t .
H I IMOSC (48MHz) i tH AR i 8 .
HFIMO_TRMO (23:16] | RW | 4¢ b ipf, FLASH T ReHEE 205 E S s i 577 22
S A, R AT DL VOB HE IMOSC %t .
HFHIMOSC (96MHz) iy th A7 i 8 .
HFIMO_TRMO [31:24] | RMW | 4¢ b enf, FLASH T ReHEqE 205 [ SR s i 277 22
S A A, R AT DL ORSHE IMOSC %t .
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7.3.19 SYSCON_OPTO (R4l B F1750)

e Address = Base Address + 0x0068, Reset Value = OxXXXX_XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
- Z
a) o a) 3| & S z ) o ) | W
5 |8 5 al ol ala 5 S 3 |gs
a4 al ol a [a)
@« o I| | | & - @ . n =
ofofo|jojo|o|Of|OfO]O ofojo]|o0O ofojojo|o|OofO|O|O|O|OfOfO|O]|O]O
R R R R
Name Bit Type Description
F IR AR
IWDT_EN (0] R 0: SR XRHET I,
1. BREMEREET 1.
HINER AL B B BEIRZS
EXTRST [1] R 0: AL %L
1: AN EALE I RE
SWD i O ARY IR
SWDP (8] R 0: fR¥IAMERE (A LLEE SWD &)
1. Ry R CANREiEE SWD E#HD)
Hardware Protection (Flash Erase/Write) .
HDP_ALL [16] R 0: R&BEMRY.
1. Bl XAy (Z21EX] Flash FEF X ) TR A S #4E)
Hardware Protection (Flash Erase/Write) .
HDP_1K [17] R 0: AREEMRY.
1: JA3) Flash 27 X 251K Huhk X A £R
Hardware Protection (Flash Erase/Write) .
HDP_2K [18] R 0: R&BEMRY.
1: JH3) Flash 27 X A2 462K Hibk X [E] R4 .
Hardware Protection (Flash Erase/Write) .
HDP_4K [19] R 0: REEMRY.
1: JA3) Flash 27 X 254K Huhlk X [a) R4
Flash R PR .
RDP [27] R 0: REEMRY.
1: Flash AEAREIET AMBEE S #1520 .
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7.3.20 SYSCON_IECR/IEDR/IAR/ICR (9 Wifst 6 /2% 1k /3 i R 138 Bk -7 2%)

e |ECR: Address = Base Address + 0x0074, Reset Value = 0x0000_0000
o |EDR: Address = Base Address + 0x0078, Reset Value = 0x0000_0000
e |AR: Address = Base Address + 0x0080, Reset Value = 0x0000_0000
e [CR: Address = Base Address + 0x0084, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
> 2 = =
8:: Ol < = E n n (|7) (‘7)
o) 0 o) | ) =z ] = o 18 o
> > I > > |15 > >l ol o
O | a %) O] O 0 ol © |5lo @2 |[38lo 29
X |s 4 | @ > o © [2lxlQlo
S S| = 4 2| > =R
| w %)) L .
ololo|lo|o|o|o|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O
R R R R R R R
Name Bit Type Description
ISOSC_ST [0] w ISOSC I Bz g i b .
IMOSC_ST [1] w IMOSC I A2 € H it .
EMOSC_ST [3] w EMOSC i gl fa e H i
SYSCLK_ST [7] w ARG TAER BhR b
IWDT_INT [8] w BV E .
LVD_INT [11] w I F s Ao 0 e B
EM_CMFAIL [18] W HRRINE b 2 250 B o
EM_CMRCV [19] W PRI e 2R 50 5
CMD_ERR [29] w A E R T
NOTE:

D HEBHREESN U BER SN 07 BIEK.

2) IECREXRAIEN ‘17 B, XRiFWi#EE; IEDR EXRAIEN 1 B, SR A Wik,
3) IARERNAIEN 17 I, SR AWk .

4) ICRAEXMAIFN ‘17 B, SR o BORAS R E R
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7.3.21 SYSCON_IMSR/RISR/ISR (H Wi fe/2% ILRE/F ihr SRR E RS F )

e IMSR: Address = Base Address + 0x007C, Reset Value = 0x0000_0000
e RISR: Address = Base Address + 0x0088, Reset Value = 0x0000_0000
e ISR: Address = Base Address + 0x008C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
>| 2 = =
8:: Ol < = E n n (|7) (‘7)
o | o [a) ol w @) Zl O | = ¢ o ol 2
> > I > > |15 > >0l o
O | o ) O] O %) ol @ |Klol @ |8lo g a
X |s 4 | @ > o © [2lxlQlo
o = = 4 3| > = =~ R%)
Wl w | »n w = —
olojo|o|lo|o|O|O|O|O olo|o|o|o|o|Oo|O|O|O|O|O|O|O|O|O|O|O]O 0
R R R R R
Name Bit Type Description
ISOSC_ST [0] R ISOSC I Bz g i .
IMOSC_ST [1] R IMOSC I &£ € ity .
EMOSC_ST [3] R EMOSC i &l fa e H i
SYSCLK_ST (7] R R4 T AR R AR E T
IWDT_INT [8] R BV .
LVD_INT [11] R G H H A I T
EM_CMFAIL [18] R AR b 2 250 B o
EM_CMRCV [19] R P RINT b 2R 250 5
CMD_ERR [29] R A E R T
PR EARA B
0: HlbiZEil, Wk &AE,
1. Rl fliRe, BUE P WHER KA.
NOTE:

1) IMSR FFf7 &3 h T (0 il g B 45 RS

W LLiE T IECR AT IDCR K E .

2) RISR ZFsFWitrEs, —BFFW kL, TR IECR F{fgE, RISR FAHNI#I<EM . BT ICR &R
3) ISR £&HWikrENL, @4 E R ATE IECR HEREM W, 7 RISR AHRALE AL, XTM ISR H AR A4 2 B Lo
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7.3.22 SYSCON_RSR (EALiZFREFHER)

e Address = Base Address + 0x0090, Reset Value = OxXXXX_XXXX

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
|_
=l 9 =
bl ol | o] 2| o] 8| | «
27| 2ok > a
0l ol s = i)
L
olojo|ofo|o|O|O]|O olo|o|ofo|o|O|O|O|O|O]|O olo|o|ofo|o0|O]|O
R R|R|R|[R R
WiW|w|l |w| [w|w|w
Name Bit Type Description
POR [0] RW | AbFE#% AL
LVRST [1] RW | A A 5247
EXTRST 2] RIW | AN IR AL
IWDTRST [4] RW | &I THEAL
EM_CMRST [6] RIW | AREBIS B 2R 352 Ar
CPURST [7] R/W | CPU &7k
SWRST (8] RW | MAEAL GBI RG#EH# 1 IDCCR)
NOTE:

XARALE ‘17 RiFHER.
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7.3.23 SYSCON_EXIRT/EXIFT (SMBH W EFHE/ T AR R T FE)

e EXIRT: Address = Base Address + 0x0094, Reset Value = 0x0000_0000
e EXIFT: Address = Base Address + 0x0098, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
g 333 S eese e ey

2| 2| 3| 3| 2| x| X| X| X<| <| x| x| <| X| x| <

& SUSEST S S| S| ) W | W W] ) Wf W] W w

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
X |o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

=T
=T
=T
=T
=X
=X
=X
=T
=T
=T

W{W[W|W|W|W

Name Bit Type Description
AR W B TR BRI RE
EXIO ~ EXI15 [15:0] RW | 0. EFtHus (EXIRT) / FREUS (EXIFT) H{fifk.
1. EFRE (EXIRT) [ FRAS (EXIFT) fEE,

NOTE:
1) EXIRT & L AWg B a7 4.
2) EXIFT 2 T BiRE B ar 248
3) Y EXIRT 8 EXIFT Hxf R #EE RS, xR AMER g th EA-WT, B TRl 24 EXIRT Al EXIFT HXf B
PSRRI, X RN A T 2R X i Ak
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7.3.24 SYSCON_EXIER/EXIDR/EXIAR/EXICR(EXIMSR) (#MIE o W fsk /28 1F /At R 1 R B AR

e EXIER: Address = Base Address + 0x009C, Reset Value = 0x0000_0000
e EXIDR: Address = Base Address + OX00AQ, Reset Value = 0x0000_0000
e EXIAR: Address = Base Address + 0x00A8, Reset Value = 0x0000_0000
e EXICR: Address = Base Address + OX00AC, Reset Value = 0x0000_0000

~
o
3
~
w
N
=
(=}

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

g 333 S eese e ey
2| 2| 3| 3| 2| x| X| X| X<| <| x| x| <| X| x| <
& SUSEST S S| S| ) W | W W] ) Wf W] W w

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
X |o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

=X
=X
=X
=X
==X
==X
==X
=X
=X
=X

W{W|W|[W
Name Bit Type Description
IER/IDR: i GE/2% 1L A
EXIO ~ EXI15 [15:0] R/W 1%% - ﬁngqj[;ﬁ .
IAR/ICR: A 137 ok /130 v e
NOTE:

D FEBRRBEESAN ‘U WAEN BN 00 BEHK.

2) EXIER fEXfMAIEN ‘17 B, XTRAMFHWEEE; EXIDR EXTRAIE N 17 W, XN AME A WiaA L,

3) EXIAR EXTMALG N 17 B, S AMEE A il

4) EXICRIEXMAIEAN ‘17 B, XRAMEH BRI R IERR . SRS E I, JR [\l Masked Interrupt Status 4R
P

BN o
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7.3.25 SYSCON_EXIMR/EXIRS (4hERH Wil BB /28 IR R RE T2

e EXIMR: Address = Base Address + 0x00A4, Reset Value = 0x0000_0000
e EXIRS: Address = Base Address + 0x00BO, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
: EEEEEEEEEEEEEEE
& SUSEST S S| S| ) W | W W] ) Wf W] W w
ofojojofojofojofojofo|jojofojofojofojojo|jojofojofojojojojoyo0j0o|o
R R R R[IR|R
Name Bit Type Description
EXIMR: S ifiiae. S5 IREF A4S
0: IZHMEB AL L.
1. ZAMER KT AL RE
EXIO ~ EXI15 [15:0] R
EXIRS: AR R 4a b G AL
0: iz iR &KLE.
1. &R A
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7.3.26 SYSCON_IWDCR CE|TfEH 5 /E58%)

e Address = Base Address + 0x00B4, Reset Value = 0x0000_070C

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
> & g = -
@) o al & a) o) x|l o
= = = 2 =
o|lojo|o|0o|O olo|o|o|o|ofo|lo|lO|O|O|O|O|1|1|2|O|O]|O|O|1|1|O]|O
wW|w|w w R[R|[R R|R|R|R
WIW|W|W W WWwlw|l [|wW
Name Bit Type Description
IWDT [¥] SHORT #%:\, 7£ debug K H.
WDT_SHT OF | RW 1o, s SHORT fist.
1: f#ifE SHORT #E= .
BRI W A U9 T 1A B 20806 H R — & b
GRS, AR .
IWDT_INTW el
0x0 IWDT i Hi i 7] 1/8
ox1 IWDT 4 Hi i ]9 2/8
0x2 IWDT 4 Hi B[R] [13/8
IWDT_INTW [7:2] R/W 0x3 IWDT s H i [l [ 4/8
Ox4 IWDT i H i A 5/8
0x5 IWDT 4 Hi B[R] 176/8
0x6 IWDT 4 Hi i R]17/8
Others IWDT s H i ] 7/8
Ban: 24 T R % B ON8S B (IWDT_TIME=7) , #i%
B IWDT_INTW N0, NI WrE 8] 1S
% 1 AP A 3%t A ] o
IWDT_TIME 5 L B 7
0x0 0.128
IWDT_TIME [10:8] RW ox1 0.256
0x2 0.5 #
0x3 1
Ox4 2 b
APTCHIP MICROELECTRONICS 7-40 C:?cmn
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0x5 3
0x6 4
0x7 8

A H TARIRE

IWDT_BUSY [12] R 0: Al AT,
1: BIIMIAE.

PR AT S R, RO R :
\WDT KEY [31:16] W XA AT A AT HHRAERT, 5 EIHAX N KEY fH

WA IWWDT_KEY 4 T-0x87781, Mt A Eas 5 AN A4 %K.

NOTE:
FEE TV TAERE, AR5 ] 1ISOSC I # A 3 Ban & fiiR ik Az .
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Crcmp




APT32F171 ROEH%

7.3.27 SYSCON_IWDCNT CE 184t B fd)

e Address = Base Address + 0x00B8, Reset Value = 0x0003_FFFF

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
>
0 o =
) O (@) O
) | > |
= 0 =
E [a) nd )
) = =
ojo|o|o|o|o|o|o|Ofo|O|OfO|O|a|2a|2fa|1|afa|2|afa|2|af1|2fa|1|2|1
W|{W[W|wW R R|R|R|R|R|R|R|R|R R|R|R|R|R|[R|R|R
Name Bit Type Description
IWDT_CNT [17:0] R IWDT 245 v+ A
IWDT_CLR [30:24] W F T 2HERRIE R . M5 N ‘OX5A” IR
TEBRIE SRR
CLR_BUSY (31] R 0: WHHERIIERIERK.
1: IEfETERRH.
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7.3.28 SYSCON_IWDEDR CE[1f{ERE S FE)

e Address = Base Address + 0x00BC, Reset Value = 0x0000_XXXX

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

~
o
3
~
w
N
=
(=}

> @)
1]
X al
Ll
B 5
= =
o|o|O0|0Of0O]|O o|jofo|jofoOo|O|O|O|OfO|OfO|OfO|O|O|O|O|O|O|O]JO|O|O]|O
W|W|[W w R
WIWWWWWWWWWWW W WWW
Name Bit Type Description
IWDT [P ezl
IWDT_EDC [1501 R/W OX5555: %Iﬂ%‘r]?‘ﬂo
Others: JAshE 1M1,
RN FFAFSE AR T LS, HEESE —IR.
W AR A7 AR AT SERAERS, TREEAX N KEY {H.
IWDTE_KEY [31:16] w WAHTE IWDTE_KEY 2 T0x7887IN, X AZ{Ee1E ANAH
Ao

APTCHIP MICROELECTRONICS
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7.3.29 SYSCON_CINFO/CINF1/FINFO/FINF1 (BF{ERX. TREBRRX)

CINFO:
CINF1:
FINFO:
FINF1:

Address = Base Address + 0x00CO0, Reset Value = OxXXXXX_XXXX
Address = Base Address + 0x00C4, Reset Value = OxXXXXX_XXXX
Address = Base Address + 0x00C8, Reset Value = OXXXXX_XXXX
Address = Base Address + OXx00CC, Reset Value = OXXXXX_XXXX

31 30

29 28 27 26 25 24 (28 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

O 40 d
L L I W
ZZ2z2
O O Lwuw

o|jolojo|jofo|jofjo|jofo|jofojofojofojofojofojo|ojo|ojo|O0fO0|jOfO|OfO]|O
R
Name Bit Type Description
g:sii W EHREANEE XS —FME A word N%, £ L
FINFO [31:0] R B, BB 2] CINF 7728
—— TREBXBEEHS R HIEREL) fi5 A AB.
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7.3.30 SYSCON_ERRINF (iR frd5 R B HEFR)

e Address = Base Address + OXxO0EO, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
Sl =z 0 % 0| X i
ol w [a) [a) al O O
al = S s Oo| o o
2| O O m Ql z E
x @ x o
i A A O | A x
olo|o|o|lo|o|O|O|O|O|O|O|O|O|O|O]|O olo|o|o|o|o|lo|O|OfO|O|O|O]|O
R R
Name Bit Type Description
ER_PWRCFG [0] R EARIIFERT, Sl oiFehcE O
ER_AHBCLK [4] R SR Y R GEI B ) — AN RS E I B
ER_ISODIS [5] R IWDT e, 2K H] 1ISOSC
ER_EMDIS (8] R L0 R ah I R, 2%k S5 EMOSC
ER_CMDIS [11] R LA P RARE, BOE ARATRER,  SaOC P AR b
ER_CMEN [14] R LA P ORARE, BOEARATRER, SR B AR .
P . e HE (R
ER_IWDCNT [15] R IﬂSE?SC RAFREEE Kfae, ZBM IWDT Fites QiR

NOTE: 1) fkuh#E {145 DEEP-SLEEP #:{f1 SLEEP #i1.

APTCHIP MICROELECTRONICS
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B HAR(ADC)

8.
AEE

BE RS (ADC)

g
HHIRADCH ] 88 K2R, HUHL P 09 f4 B2 VESH DLW I (T e ADC

8.1.1 FE4EH:

12V AR e A (AD )RR HR A FH — AN VI I HL R A DL P e 0y — AN L2 OB e N RS H - (B8 20T
AVREFFIAVSSIH{H 2 [f].

T 1B YO AT 32 i AR, LE A 3%

27 W (AVREF) SCRFIE B Y B A1 T

5 [F 52 L 2 5 R

SRR B AR A ANAIN[L7:0], NFSE E B RS E N, L& 1/4VDD#i A
XL P AN AR, W R RN E R OmE, BT, R

TN AT 5 AT — A 120 55 4 45 R %7 A7 23 (ADC_DR)

SCREZAN AN IR, 7T DAl e e 37

R . IMSPS

R NVEFE . AVSS #| AVREF

A C B R ARI ], 9 HLaT AT B S 1O I ADC LA R % i i

8.1.2 HHHIR
Table 8-1 ADCE iR
B4R Thik /O AT B B
AVREF RN 225 L FRAL
AINO to AIN17 | BERME SN LN

APTCHIP MICROELECTRONICS 8-1




APT32F171 R EEH4L(ADC)

8.1.3 HEHEH
VREF+ PAD should tie an external
ceramic cap when FVR is selected, FVR
is only available when BGR is enabled
FVR
VDD
VREF PAD
M
AYO U
1 X
104_:g_ AY
»/ AVREF
AINO
AIN1 12/10-Bit ]
: M ./ AIN Successive — > ADC_DR[3:0]
AIN16 U " Approximation
AIN17 X ADC ———————> EOC
%VDDE
g V) -

A A

\ \

ADC_EN > Clocks & SAR

Control Logic

Clock »
ADC_MRI[4:0] (PRLVAL)

Figure 8-1 ADCHEIIER]

VDD

VDD

VREF L 4
L

100nF 10nF

a1

= VDD

AINX

AINX VSS 1

100pF

a1

Figure 8-2 S

APTCHIP MICROELECTRONICS 8-2 Crcmp
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B HAR(ADC)

8.1.4 A F%H
ADCIH) I g & B it AING N RS S 3 i 7l . BRI GE SR, IR HEMOVE| HIF HE .

Input Voltage Range: 0.0V ~ 5.0V

Reference Bottom Voltage: 0.0 V

Reference Top Voltage: 5.0 V

Dout =

1LSB=

1LSB =

VIN — bN—l bN—Z bO

2+ 2
Ves 2 22 2N

Reference Top — Reference Bottom 5.0V -0.0v _ 5.0V (12-bit)

~1.22mV

ZResolution

212 "~ 4096

Reference Top — Reference Bottom _ 5.0v -0.0v _ 5.0V ~ 4.88mV (10-bit)

Resolution
2

210 1024

Table 8-2 12A A FMATHHTERE (VREF =5V)

Index AINXx Input Voltage (V) Digital Output (Binary) Digital Output (Hex)
0 0.00000 to 0.00122 0000 0000 0000 0x000
1 0.00122 to 0.00244 0000 0000 0001 0x001
2047 2.49878 to 2.50000 011111111111 Ox7FF
2048 2.50000 to 2.50122 1000 0000 0000 0x800
4094 4.99756 to 4.99878 111111111110 OXFFE
4095 4.99878 to 5.00000 111111111111 OXFFF

Table 8-3 10K ANKHTEE (VREF =5V)

Index AINX Input Voltage (V) Digital Output (Binary) Digital Output (Hex)
0 0.00000 to 0.00488 00 0000 0000 0x000
1 0.00488 to 0.00976 00 0000 0001 0x001
511 2.49512 to 2.50000 01111111112 Ox1FF
512 2.50000 to 2.50488 10 0000 0000 0x200
1022 4.99023 t0 4.99512 1111111110 Ox3FE
1023 4.99512 to 5.00000 1111111111 Ox3FF

APTCHIP MICROELECTRONICS
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SW Trigger

DISABLE

Figure 8-3 ADCKRAEHL

8.1.5 2% B EJE(AVREF) %&£

ADC 25 i R IR S FRdk £ 9 35 (VDD) E & 445 (VREF), HIADC_CRZ 172 FIIVREFALIEH] .t BiZ%A7 O (BR
iN), ADCHIZ % B L TE A& A HJEVDD:  dniZA 1, NADCH) HLE 2 %5 v] LA AN ESVREFE 44t tnf
DL — N8 2 R YR (FVR) R HR R At . G S A5 3R 4 Y 8 e 'R VR SRR S i R, 25 -HHADC_CRH [JFVR_EN
PLFTFF e R FE AR AR . H i S v YR AR B A PN AN 2 BE 25 05 A FLYR VDD AR A A [ 5 HLFE2.048VA114.096V, 1 LLA]
iTADC_CRHHIFVR_LVLA 47 1% %%

EE, WREHFVRIEASY, TEAVREFE B EHIN—10.1uFHE%, &% Figure 8-1 ADCHEIRAER] .

8.1.6 M B AR AN FE Wi [A]

ADC TAEMIR &2 I PCLK 35431, AD 5 He )i £ 75 2 A 3t (setup+12/10) AN 8 . setup B[R] A DL
ADC_SEQx & 1r-#% L )“SAMPLE"/.(ADC_SEQX[7:6])i% & . ADC fHuiRAt—A it ph i 4megs, %o mgse—1 6
PritHes, A E AR A PRLVAL #56].  FHEHFIFRIERG H T RGINHRF ADC LA ER A 442 2 [8] ) 5%

W PRLVAL /& 0, #i4 F_ANA =PCLK
A PRLVAL 2 HEATE 1%, F_ANA = PCLK / (2*PRLVAL)

PRLVAL [P DA ZIARE SR A S P AN HE L T 5 ) e RAEL(LMSPS) . Wi PCLK A% & 20MHz, Jf H PCLK/2 #}
IR EE S, AR A — AN B R S 100ns. B E R TS R (% setup I TRV ERIAE 6 4N ):

12 i — (6 4> setup B H) + (BEAr 1 AN Bl i 1 x 12 £7) + (3 /[R5 FH 25 SRAL BRI e ] 34) = 22 A J 34
21 x 100ns = 2.1us (476ksps)
10 i — (6 4> setup f B ) + (FEAr 1 AN Bl 45 8 ) x 10 7) + (3 /()25 R 25 SR AL B N e ] 34) = 19 AN 44
19 x 100ns = 1.9us (526ksps)
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ADC_CR[3]=1
' |
|
' :
Conversion B : Setup time + 12 ADC clock ‘:
Start o >
Il
! ;
|
| |
|
EOC |
|
. L
! :
' |
Access : |
ADC_DR I !
|
1 t
| |
' |
' |
' |
' |
| |
|
Previous | | Valid
Value setup time. ‘ " | Data
Figure 8-4 ADCI{ENRFFHE
8.1.7 P E X

A R e T T BRI NS . P AT LR B ADCRRER DIAT =00 5 #1818 3 Hh 1 e T LA i ¢
NG S . FHIRKEOE) P LLHADC_MR(ADCHEL R & 728 FHINBRCHA & . R4 H TNBRCHAIH:
HRIREL IR R

Table 8-4 NBRCHI[3:0] B E B FEFIA$

NBRCH][3:0] HHFHA

0000

0001

0010

0011

0100

0101

0110

0111

Ol |IN|J|ojla]l|WIN]|F

1000

1001

[E=Y
o

1010

[
[

1011

=
N

LERRE, B RAE R (one shot)BisU R, ADC W21 )5 3l Ja e i i B af 7 41 . 12 AN g 2 A7
e RAFRE 7 51 B B e 2 R

APTCHIP MICROELECTRONICS 8-5 Crcm
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B HAR(ADC)

Fr o e X388 B ADC_SEQX #Ffran €. TR 7 ADC_SEQx 1 AIN_SEL {E AN NI IE I 15 R«

Table 8-5 AIN_SEL{Ef¥ N\ E#FEIE

AIN_SEL{& RN EE HERER
0_0000 Input O AINO
0_0001 Input 1 AIN1
0_0010 Input 2 AIN2
0_0011 Input 3 AIN3
0_0100 Input 4 AIN4
0_0101 Input 5 AIN5S
0_0110 Input 6 AIN6
0_0111 Input 7 AIN7
0_1000 Input 8 AIN8
0_1001 Input 9 AIN9
0_1010 Input 10 AIN10
0_1011 Input 11 AIN11
0_1100 Input 12 AIN12
0_1101 Input 13 AIN13
0_1110 Input 14 AIN14
0 1111 Input 15 AIN15
1 0000 Input 16 AIN16
1 0001 Input 17 AIN17

No Input (input floating) N/A
1 1100 Input 28 FVR
1 1101 Input 29 % VDD
1 1110 Input 30 VSS
11111 No Input (input floating) N/A

B, Bt
NBRCH = 0x2,

ADC_SEQO.AIN_SEL = 0x5, ADC_SEQ1.AIN_SEL = 0x2 and ADC_SEQ2.AIN_SEL = 0x0
TEHATT IR, ADC Joik i NiEiE 5(AINS), AJEF#IEIE 2(AIN2), )5 LM iE O(AINO)L, 3 .

8.1.8 IR HAE B L HIE

ADC W] LAPC B R A 2 B ORI B e i o

R A A3 P 1 CONTCV 7 is 0 9 BB i XA, B HBITIR)S, ADC R T —IRSEBI(P A1)
B, R IR BRI AR R K .

TEFFBIBE M2 AT, ADC AR LUBEAE I

APTCHIP MICROELECTRONICS
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R /743 CONTCV fizix 1 MOMIESF . XA, HHtiaja, ADC AMERITEM A1),
M50 2IFF51 11 36, ERIgIFIE. ZHFIEHER, CPU WUk ] % /745 1) STOP A5 1.

YU ENF IERIE RS, ADC 2TERCURT e, IF Fo s RarfE a8 R i G — I 4 1. B 7 51
B SN, ADC 4 BiE I AR S BT e ik,
F AR, RUNTEE S Wi s (45 1k AN 21k ADC SEBIME AL, T2 B e S BT BEAT e 48, BT AT
REBE KRB D T —Ik.
T IEAE 745 T L ADC_SR 1) SEQ_INDEX i &5 % .
8.1.9 EF FHWAFIENHE
FER— ANy 5, LR E ADC H S M B (B RAE), I H AT DU 2 ORI T 4ME . XA RE
ADC_SEQx #7391 f) CV_CNT {7/l AVG_CAL {752,

Table 8-6 CV_CNT[2:0] ’MEMEE KRS

CV_CNT[2:0] BEERBERE
000 1
001 2
010 4
011 8
100 16
101 32
110 64
111 128

WHRAERETHH T H{E I BE(AVG_CAL=1), #4 ADC_DRx #1724 2 (RA7 2 X FE W 1448, 75 ADC_DRXx f#
TR B Ja — IR i 45

filtn, £ ADC_SEQO H#%#® CV_CNT=3'b011, AVG_CAL=1, H4i% SEQO 5%, ADC <% 8 ¥k, ik
45 By DATAO~DATA7, fEi#45 % )5, ADC_DRO fI{E N (DATAO+DATAL+...+DATA7)/8. WK E
AVG_CAL=0, J\4 SEQO J¥4 #5455, ADC_DRO H){iy DATAT.

8.1.10 ADCHJ LB Th Bk

ADC [ HLBThRE v] LAk ADC TEFE e 4 Sk 213N 4 AR il k. — ANl % ADC_CMPx % & A E I BIE,
— B 5E S, ADC Bt 4 a5 XA BE LA, 445 Rt ADC_CMPx 2748 ME R (R =), TR
2 CMPXH RS W E 1, I H RN E; Wi gs Btk ADC_CMPx 27 /785 FME/NEIEAR), A4
CMPXL RSO SWE 1, IF HH R AR A .

FEELRHHAEAT, T LB T LUl ADC_MR #4745 41 ) NBRCMPx {7 1% & .

7£1% ADC 1, AJ DL SR HL R BB 277 28 H . ADC_CMPO Al ADC_CMP1. fEiEL:EHp T, ta - MHE
M ) NBRCMPO(ADC_MR[19:16])f1 NBRCMP1(ADC_MR[25:22]) %17 2% «

Table 8-7 NBRCMPX[3:0] MBI B E L sk

NBRCMPX[3:0] RE BRI
0000 1
0001 2
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B HAR(ADC)

0010

0011

0100

0101

0110

0111

1000

O|lo|N|lO|lO|~]|W®W

1110

1111

16

flhn, fBik:
NBRCH = 0x4,

ADC_SEQO.AIN_SEL = 0x5, ADC_SEQ1.AIN_SEL = 0x2,
ADC_SEQ2.AIN_SEL = 0x0, ADC_SEQ3.AIN_SEL = 0x5,

ADC_SEQ4.AIN_SEL = 0x2

NBRCMPO = 0x1, NBRCMP1 = 0x3
ADC_CMPO = 0x200, ADC_CMP1 = 0x700
(ADC_IER) CMPOH = 1, CMP1L =1

24 ADC 24T 5 R4 .

1. ADC ¥ SEQ1 (AIN2) )% #e 45 A1 0x200 (ADC_CMPO) L #E, 45 KT 0x200, A4 CMPOH Hrif=4:
2. ADC ¥ SEQ3 (AIN5) 5445 A1 0x700 (ADC_CMPL)HLA:, W45 5 /N 0x700, A4 CMPLL b4k,

8.1.11 ADC##t )= 3 o fi R IR Ak = AR 6 4%
ADCH 4 7 51 1] LLIE P 5 P AR E AR IR, 10 N A FTR:
Table 8-8 TRG_SRC[2:0] {8 A1k $3 i Ak 2% Y&t

TRG_SRCJ[2:0] i e VR
000 Jofi ok
001 B (ADC_CRHFISWTRGA)
010 TC1 fikrh LT Wy
011 EPWM/ilk (EPWMEEH HEL ] DLk 6 2L A7 1) fid i V)
100 CMP fil . (CMP A5 L] DU £ 2L 4R 1 fik 2 J5)
101 MR, AR
110 AN IR, RS
111 SN, TR R BN

ADCYEfE fEfil R (TRG_SRCAZET-0) I HAZN Bz A IR 5, 2 SEEIHL s A BC BT A 20T Fe i, it A Al s AN

ADC_CRZF 73 T U 5 e 7 (START) My e — 2.

APTCHIP MICROELECTRONICS
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APT32F171 R EEH4L(ADC)

ADCIfil &k Thae il fe i B L i, Wt 2R Bk G, HASE EFFIGADCH#, M aEmf — B ], R85 HIFuh
e, ARSI B A . EN K AEADC_TDLO/LZAfE2e ik B . 1 I ADC_TDLO/1 %7 28 11 A
0, W AfilksERS ThEE AR IPIRAS, RARERKTORME, A S Frflk iEr Thig .

FEIESHEHAE T, WORF P SRR A A S 26 T il A, AP I e T 2 T — My 5. T EDY
iR LA SR R R R

SEQ_INDEX : SEQ number which is running
NEXT_SEQ_INDEX : next SEQ number to run

—»| SEQO | SEQ1 | SEQ2 | SEQ3 SEQ9 | SEQ10 | SEQ11

SEQ_INDEX =0
NEXT_SEQ_INDEX = 1

SEQ9 Triggered

\/

—» SEQO | SEQ1 | SEQ2 | SEQ3 SEQ9 | SEQ10 | SEQ11

SEQ_INDEX =0
NEXT_SEQ_INDEX =9

SEQO End

\/

—»t SEQO SEQ1 SEQ2 SEQ3 SEQ9 SEQ10 | SEQ11

SEQ_INDEX = 9
NEXT_SEQ_INDEX = 10

Figure 8-5 filRKFEEREE

I+
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BN PSP A B Al A A R 722, IR A e 91 SR O AR e s

SEQ_INDEX : SEQ number which is running
NEXT_SEQ_INDEX : next SEQ number to run

—»{ SEQO SEQ1 SEQ?2 SEQS3 SEQ9 SEQ10 | SEQ11

\j

SEQ_INDEX =0
NEXT_SEQ_INDEX =1

SEQ2 & SEQ9 Triggered at the
same sequence period

y

—» SEQO SEQ1 SEQ2 SEQ3 SEQ9 SEQ10 | SEQ11

SEQ_INDEX =0
NEXT_SEQ_INDEX = 2

SEQO End
—»{ SEQO0 | SEQ1l | SEQ2 | SEQ3 SEQ9 | SEQ10 | SEQ11
SEQ_INDEX =2
NEXT_SEQ_INDEX =9
SEQ2 End
\j
—» SEQO | SEQ1 | SEQ2 | SEQ3 SEQ9 | SEQ10 | SEQ11
SEQ_INDEX= 9
NEXT_SEQ_INDEX = 10

Figure 8-6 [ R ~EE

(=
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B HAR(ADC)

B IR AR T S A T BOE S, T S HG I 8 7 A B m A A R A S i, AT L FJADC_PRIZF A7
R EM S, LLADC_PRIZGFFEa TR B MME/NITA], & WS FHI b Ak, JFHA TRk it ed. 2%

TEEIBT

NEXT_SEQ_INDEX : next SEQ number to run

SEQ0 | SEQ1 | SEQ2

SEQ_INDEX : SEQ number which is running

ADC_PRI=0x3

SEQ3 | SEQ4 SEQ9 | SEQ10 | SEQ11

Y
\j

SEQ_INDEX = 3
NEXT_SEQ_INDEX = 4

SEQO | SEQ1 | SEQ2

SEQ2 & SEQ9 Triggered at the
same sequence period

» SEQ3 SEQ4 SEQ9 SEQ10 | SEQ11

\j

SEQ_INDEX =3
NEXT_SEQ_INDEX = 2

SEQO | SEQ1 | SEQ2

SEQ3 End

» SEQ3 SEQ4 SEQ9 SEQ10 | SEQ11

\J

SEQ_INDEX = 2
NEXT_SEQ_INDEX = 9

SEQ2 End

SEQO0 | SEQ1 | SEQ2

\
A\

SEQ3 | SEQ4 SEQ9 | SEQ10 | SEQ1l

SEQ_INDEX = 9
NEXT_SEQ_INDEX = 10

Figure 8-7 fill RIMGEEZRNEE

APTCHIP MICROELECTRONICS
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APT32F171 R EEH4L(ADC)

R WREA AR 2 A A AP (RR EOE ST s N EIE NE), AT B S NI &
BAFPA, SRS SAIUE RN, AP A 2 PR SRR

filhn, G5 v E PWMAl & SEQ4, SEQ10, SEQ11, CMPfili’kSEQS5, 4 4PWMAICMPl [FI & 2L, CMPH]
SEQ54 ¥ /ESEQLOMSEQLL . Hif e #k . Fir LLAN SR EL % B PWMfi & =ANF 51, 4 Uik B fil k SEQ4, SEQS,
SEQ6, CMPfilt XSEQ7, XFf4PWMACMPfilk Al KA, £:5afHPWMHATELE34 T 51 SEQ4, SEQS,
SEQ6, A J5HH#SEQT.

8.1.12 ThiEEH#

ADC HE & H ThFEE H IR, H UL ThFE. ThEETT LA 7 sl B g .

° ORI IIAE: N T BB RIZIRE, CPU 75 E45H] ADC #5('5 ADC_CR ] ADCDIS fiz), ik ADC 4t
TR

° W N T AR ETh#E, CPU 72561 ADC 4 (5 ADC_DCR 1] ADC fi7), il: ADC %k
TR N B, XTI AR LE A 0 T o RSSO, BT el e w7 LLAMG
T A7 M S B E TR, (E R RTS8 AT PLo

FrLh, AT ik ADC #ithib T BB IIFEIRAS, 2%t ADC fiAEL ('S ADC_CR #1f#) ADCDIS f7), #R)5 %

I 8h ('S5 ADC_DCR Hff] ADC fi2). A—7J51, N 7T ik ADC iE HHRINFIRA, a4+ 40 (5 ADC_ECR

Hif#) ADC £7), #AJ5 H4TJT ADC B sk(5 ADC_CR H11f] ADCEN fi7).

FRYVH T IR ) SRR

Table 8-9 Th#EEHFIRASAL

B HPRESAL RSN LI RESALRORT
ADC_PMSRHHJADCHL A A e IFEp g AE L, PR DFE
ADC_SR[{JADCENS/i. PR H b T TARIRAS AR E AL TR HUIRAS,  BRARB I #E

8.1.13 EOC#r& (End of Conversion)

R F A AT EOC Ar Ron e sl R 7 2 P AT B AR -

° I12R EOC 72 0, Fon A MNIXAEF A, Bl L i sl Rk CPU BLlUR, 0¥ 58 AT e .
° IR EOC 72 1, Ronfy AD ¥ese i, I HA Bl Ry 47 25 o 1B B id A $a I

R B A R %5 745 (ADC_DR)# x ¥ EOC hr& il % .

8.1.14 Ready#7&

RS T4 READY K78 ADC C& k4, nI LI IRIEEAT . 24 ADC IEFERHT H e i, SeBUxAr
2=3R[A] 0,

8.1.15 OVRFFE (FEHuid)

AR G F RN 5 B B IR B W B, AR B S T .
OVR tr&E A LLHE CPU &R (TEIRESTE R A 248 LS OVR 7).
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APT32F171 R EEH4L(ADC)

8.1.16 CMPxH/Lfx&

TX AN 5 RN FE A 128 98 P 0 T ) 45 5 R LE TR 1 1B (ADC_CMPX) i B IR
CMPxH/L #37] LL# CPU iEBR(TEIRAETE IR & A7 45 B2 'S5 CMPxH/L £i7).

8.1.17 SEQ_ENDx#5#&

AR ERIR T X S O 458 Ko

SEQ_ENDXx bri&i nl EAgE CPU JE Bk (TEIRSTHEBR 77 47 25 L5 SEQ_ENDIX]f7).

8.1.18 T/EyE

2 ADC ¥ Ja zh 5, ADC Hidfih. HFEHss s, EOC {(ADC_SR[O)) 2 HZh# & 1, F+ HIEEHrs Bylirs

AF| ADC_DR #Ff7 & At . 85 ADC HEANZEAPIRAS . fETFIR 7 — AN e, iefE 22515 ADC_DR #7147
WA, ST NSRRGSR

CONFIGURATION for ADC
- Clock Configuration
- Conversion Channel Selection

4 NO

YES

A
| START |

A

ADC Conversion
Operation

NO

EOC=17?

YES

ADC_DR <- Conversion Data

Figure 8-8 ADCTI{EMEE
8.1.19 B BB AR

IR T AESALE ] ADC B S A AR R -
1. 7t ADC_ECR HfsiGE I 4
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APT32F171 R EEH4L(ADC)

10.

£ ADC_MR Hi% B ADC T/E#. PRLVAL FMEABE LA H ) TAE R 2P 4T 10MHZz, BB Ik
b R AR . SRR T B B 51 AN BU(NBRCH) R L4460 N3 18 75 24 4 ¥ (ADC_SEQx H1
AIN_SEL)

{#if& ADC #5H(ADC_CR H1f#) ADC_EN)

%545 ADC_SR W) READY 7. RAHUXAMREMEE 15, ADC A fRelEwH KT ihHe#. 4 ADC_IMR
AR R W R, B4 24 READY Ar& BRI, 2774 —A il

JEidE ADC_CR ] START {7, Fififi
ADC I B 54 Fp 51 o 1) B8 — AN SR A N L T

BN FEL 4 R I FLAE 21719 AR RIS, e mli. 12 17/10 A7 i B0 3 3 45 A A7 N
ADC_DR 1, JfH ADC_SR Hff) EOC fi# & 1. WE EOC Hr &4 & 1, M4 OVR & #E 1.

SRJ5 CPU Al LLiEH ADC_DR W% {E, JFH EzhiEER EOC. fEESFHiisrh, ik CPU Ml A
B LA T, WA EW LS STOP fifs bH#. Xt ADC o5 1 TAE I HAFR T~ — N TTAhHe 4 (117
Ko FERERXFAAEN, ADC A UGHZIE, EXFEHGEE TG A O ik,

40R NBRCH A2 0, 84 ADC i T — g ZRH OB N\ EIE, S5 M LI e 6 b BTG .
a1 CONTCV & 1, J84 ADC 2 A% 6 B EHITUG 5 — M HF 51
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APT32F171 B (ADC)
8.2 FiFa A
8.2.1 HFIFRR
e Base Address: 0x4003_0000
Register Offset Description Reset Value
ADC_ECR 0x0000 | i} b {¥ifie 7 4798 -
ADC_DCR 0x0004 | W44k L5748 -
ADC_PMSR 0x0008 | HEEHAREF 4 -
_ 0x000C Reserved _
ADC_CR 0x0010 | =75 fras 0x80000000
ADC_MR 0x0014 | B 5788 0x00000000
- 0x0018 Reserved -
ADC_CSR O0x001C | REIVEFRZ A7 5% -
ADC_SR 0x0020 | JR&ZF {74 0x00000000
ADC_IER 0x0024 | rfvikifdi A 25 77 58 _
ADC_IDR 0x0028 | H %k LA (74 -
ADC_IMR 0x002C | i flipe RS T es 0x00000000
0x0030
ADC_SEQx ~ AP 5 2517 38X (x=0~15) 0x00000080
0x006C
ADC_PRI 0x0070 | ¥ ot e g 25 474 0x00000000
0x0074
- ~ Reserved
0x00FC
ADC_DRX 0x0100 | ¥ #rsh B 277 A (x=0~15) 0x00000000
ADC_CMPO 0x0140 LR R 077 A7 4% 0x00000000
ADC_CMP1 0x0144 LR R 137 A7 A% 0x00000000
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APT32F171 R EEH4L(ADC)

8.2.2 ADC_ECR (W4pfEigeErEa)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

DBGEN
RSVD
ADC

RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
ADC: ADCH#h R
ADC [1] w 0: L -
1: f£HEADCHS &

DBGEN: ADCfiRiEA R
DBGEN [31] W 0: B2 -
1: fFHEADCI IR
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APT32F171 R EEH4L(ADC)

8.2.3 ADC_DCR (HJ4p2E k& 775%)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

DBGEN
RSVD
ADC

RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
ADC: ADCH 25 1E
ADC (1] w 0: L -
1: 2% 1EADCH 4

DBGEN: ADCiffi 2k 1k
DBGEN [31] W 0: LR -
1: 25 1EADCIF R
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APT32F171

B HAR(ADC)

8.2.4 ADC_PMSR (B IREFER)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

gl o o o | ulo
ol 8 2|22
& a
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01loO0
R|IR|R|R RIRI|R|R|R|R|R|IR|R|I[R]R|IR|R|R|R RIR|R]|]R|R
Name Bit Type Description Reset Value
ADC : ADC FF4PiRZs
ADC [1] R 0: ADC I B 2% 0
1: ADC B Bl i g
IPICODE[25:0] : IP IR 5%
IPICODE 24RO g, soe '
DBGEN : AR
DBGEN [31] R 0: ADC 7E AR LT A I 0

1: ADC 7EEAEE 21k TAE

APTCHIP MICROELECTRONICS
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APT32F171

B HAR(ADC)

8.2.5 ADC_CR (BHI&ER)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0040

w
-

30 29 28 27 26 25 24|23 22 21

20 19 18 17 16 (15 14 13 12 11

5
©
e}
=
o

ol

IS
w
N
i

o

>
< s| z Q ) =
£ 0 2 5t A
3 2 x| & & 2|5 Fl al gl 2
O ol @ 7% nl | <| 5
<
ojo|oOo]O 0 01]0 olojojojofojJofo]J]ojJ]o]J]Oo]J]OoO|J]OjJ]O|lO]J]O|lO]O]lO]O]O
R|IR|R|R R R|R RIR|IR|IR|IRIRIRIR|IR|IRIR|IR|IR|I[R|[RI[W[W|W|W|W
WI(W|WwW W
Name B Type Description Reset Value
SWRST : ADC ¥4-E fr
0: &%
SWRST 0] W 1: 541 ADC itk .
iR KRR, BT ADC_PMSR 21723 LAk,
HE T A7 2 i 2 R WIIRE
ADCEN : ADC f#fg
ADCEN [1] w 0: L&k -
1: fiift ADC ik
ADCDIS : ADC %%
0: L&
ADCDIS (2] W 1: M ADC HEH (R pLEE ) -
% ADCEN F1 ADCDIS #5 1, #4 ADC 225 H
START : Frih##
0: TRk
START 31 W 1 JRUGHORTEE S, K EOC Frsir -
EE: EITIREET, B ZRIE ADC B4 4T
FUF SRS (ADC_SR F1ff) READY {74250k 1)
STOP: FEELFEHMEN FE1LE#H®
STOP (4] W 0: IR -
1 {5 1
SWTRG : R
SWTRG [5] W 0: Ik -
10 bk e 7 5|
. \% “\‘
VREF ] Rw | VREF: ADC HL RS BRI R 0

0: vDD
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APT32F171

S #ER(ADC)
1: 4N VREF B HIEk FVR HLE{H
FVR_EN: {88 B ESEIR
FVR_EN [9] RW 0: %1k 0
1: ffife
FVR_LVL: [ & RESHIER B EEERE
FVR_LVL [10] RW 0: 2.048V 0
1: 4.096V
ACCURACY: ADC $¥ulg 55 i 347
ACCURACY [31] R/W 0- 10 7 1
1:12 ff
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B HAR(ADC)

8.2.6 ADC_MR (H#RZFHFR)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

w
hay

30 29 28 27 26 25 24

23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8 (7 6

I
w
N
-
o

CONTCV
RSVD

NBRCMP1

RSVD
NBRCMPO
RSVD
NBRCH
RSVD

PRLVAL

o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
=

py)
py)
py)
py)

Name

Type

Description

Reset Value

PRLVAL

[4:0]

R/W

PRLVAL[4:0]: ¥t E
¥ PCLK 234, %5 ADC HD R HeAE it

Wi PRLVAL == 0, #4 FADC = PCLK
7 FADC = PCLK / (2*PRLVAL)
ER:
- ADC FEFUBEER [ I B AR AN RER IS 24MHZ
- IR RGN 40MHz, A4 PRLVAL /04 1

00001

NBRCH

[13:10]

R/W

NBRCH[3:0]: ##F4%

NBRCHI[3:0] T HI MK

0000b 1

0001b 2

1111b 16

VER:  AMEE RS, W NBRCH[3:0]/1{E
KTF 0, ADC th&ithiT £ ki,

000000

NBRCMPO

[19:16]

R/W

NBRCMPO[3:0]: FEMBKEHRFFI

GRS R KT 8034 /T ADC_CMPO & 7430
, B —A CMPXHICMPxL it

000000

NBRCMP1

[25:22]

R/W

NBRCMP1[3:0]: FEMBKELRFFI

MZIR AR KT 8034 /T ADC_CMP1 & 7830
, KPR —A CMPXHICMPxL it

000000

CONTCV

[31]

R/W

CONTCV: #E&:##

0: IR . ADC M4 NBRCH[3:0]+ 15 B 1)
e N BIE 5 I HAs 1k

1 ELFEHAA . ADC HRHE NBRCH[3:0]+ % &1
T EEHAR N BIME 5 I H BB A R 4.
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APT32F171 R EEH4L(ADC)

ALHILRE N 0.
R EESEEHAAT, ADC WEIFILEL)E, 1)
IR SRR IEAE AT (e, ARG R 2R T

#D/—\ro
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B HAR(ADC)

8.2.7 ADC_CSR (REBERFER)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SRR R RS R RS . - s
Al Al Al Al Al Al ol Ol Ol Ol ol Aol al ol ol o - -
EEEEEEEEEEEEEEE = AR
| | | N S| S| = =S| @ o w @
OO e e A A e A * O| 5| ©| B| ¥| 7| | ¥
ol ol ol ol ol 0| 9| O] B B v v O v vl o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WIWIWIWIW|IWIWIW|IWIWIWIW|IWIWIWI[W|[R|[R|[R|R]|R R RIRIWIW[IW[W|W|W|W]|W
Name B Type Description Reset Value
READY : ADC EL#E& 17T LLEE b iy
READY [1] w 0: T )
1 JEBR
OVR : ¥#uii it Wy
OVR [2] W 0: AL -
1 JERBRZ B
CMPOH : ## 48 KT ADC_CMPO H Bt
CMPOH [4] w 0: Tk )
1 JERBRZ B
CMPOL : #3458 /NF ADC_CMPO 1l
CMPOL 5] w 0: T )
1 JEBR
CMP1H : ¥#45F KF ADC_CMP1 H¥
CMP1H [6] W 0: L )
1 JEBR A
CMPLL : ¥#g55/MF ADC_CMP1 Hlfi
CMP1L [7] w 0: T )
1 JERBRZ A B
SEQ_END[x] : SEQx F¥I## 55 5 e
0: %
SEQ_END[x] | [31:16] W \Tmﬁ“ -
1 JERBRZ B
SEQ_END[16]%f M. SEQO J#%1], LAt
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B HAR(ADC)

8.2.8 ADC_SR (R&FFR)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIS R ES R RS RO ES RO Eo S Bo S BS #S n o I I s
ol al al al al al g gl gl ] gl o]l gl o] ]l o a &) = = o
EEEEFEEEEEEEEEER: z |ol8lglelelgzggs
doooooolooooooooo « o o| 8| 3| 3| 3| 3| | °| &| ™
B Bl B B B o of o o o of of ol o o %)
cofojojofojojofojojofofojofofojfojofofojofofojofofojojofojojofojgo
RIR|IR|IRIRI[R|IRIRIR|IR|IR|IR|IR|I]R|IR|I]R|R|R|RIRIR|IR|IR|IR|IR|JR|IR|JR|R|R|R]|]R
Name B Type Description Reset Value
EOC : B#ssK
. 4k e

EOC (0] R 0: ﬁ:ﬁi{f’?%’ e AT ) . 0

1. ¥E¥r5eR, ADC_DR F %A 3. 4 ADC_DR

B EUR %A B BTE E

READY : ADC T 177 LLEE#e
READY 0 R 0: ADC ZRIF ik #1= 1L38 4 RN ER KA A LT 0

BCE R 4 R B I e T AR

1: ADC S HER L, W LAFFIG— ik

OVR : ¥#ui

0: #Ja— ki ADC_DR I}, ADC ¥ 58 AT 4% 4
OVR 2] R BE HSER T 1 W 0

1. fJ5— Xk ADC_DR I, ADC 58h{ | 2 IRE# 2

LA 4

CMPOH : HEIHREHIRE
CMPOH [4] R 0: ADC ##f145 1tk ADC_CMPO /) 0

1: ADC #4145 5tk ADC_CMPO K

CMPOL : WEIHREHIIRE
CMPOL [5] R 0: ADC ##ri45 - Lk ADC_CMPO K 0

1: ADC #4451t ADC_CMPO /)

CMP1H : HEIHEEHPIRE
CMP1H [6] R 0: ADC #1245 Lk ADC_CMP1 /) 0

1: ADC #H#uf45 J . ADC_CMP1 K

CMPLL : HEITHREHIRE

. b ok

CMPLL 7] R 0: ADC ## i 45 1tk ADC_CMP1 K 0

1: ADC #H#f45 B E ADC_CMP1 /)
ADCENS [8] R ADCENS : ADC ﬁﬁ%){ﬁﬁ 0
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APT32F171 BB (ADC)
0: ADC #2211
1: ADC #if#ife
CTCVS : ES#HEFRE
CTCVS [9] 0: AL

10 S

SEQ_INDEX | [3:0]

SEQ_INDEX : 4ui#H# 75
A AL R I A AT R 0P 5 5

SEQ_END[x] | [31:16]

SEQ_ENDI[X] : SEQx FF ¥ 52+ Wt
0: ZFEH T 5E R
1: T E 5 R

N T B HIRE READY bRz, iEIATIE ADC IEAE s RS I IEAE TARIRAS, Bt s el 25 H ol
ISEYIIR LIS, JE B 15 e & 4 AR Y 0 R

Table 8-10 RAEMEEIFIHITH R

IR E B HERLT EETAE READY
0 0 0
0 1 0
1 0 1
1 1 0
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B HAR(ADC)

8.2.9 ADC_IER (FWifHeearrrad)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24123 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
] I3 (S]] =) IS) e > S I [ s Il I ) ) . .
oo A2 AR QLS @ O| 5| o| o] x x
B Bl B B B o of o o o of of ol o o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WIWIW[IW[IWIW|IWIWIWIWIW[IWI[WIWIW|IW[R|IR|IR|IR|IR|IR|IR|IRIWIW|W|W|W|[W|W]|W
Name B Type Description Reset Value

EOC : ¥##HE5m iy
EOC [0] W 0: X -

1: fHEEIZ b

READY : ADC READY Hilt
READY [1] w 0: L3 .

1: fHEEZ I

OVR : He#uys i b
OVR 2] W 0: To&k -

1: fHEEZ

CMPOH : ##4 2% T ADC_CMPO H Bt
CMPOH [4] w 0: T3k .

1: fHEEIZ I

CMPOL : ##458KF ADC_CMPO H it
CMPOL [5] W 0: LR -

1: fHEEIZ K

CMP1H : #%#458 5T ADC_CMP1 H ¥
CMP1H [6] w 0: L% .

1: fHEEZ B

CMPIL : ##ERMET ADC_CMPL Hill
CMP1L [7] w 0: L3 .

1: fHEEZ B

SEQ_END[x] : SEQx FF5#E#5a m b W
SEQ_ENDI[x] | [31:16] w 0: L&k -

1: fHEEIZ b

EE: ST CMPxH Al CMPxL H 17, 15 20K H AL v W 8] i g .
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B HAR(ADC)

8.2.10 ADC_IDR (F¥iZt L& F78%)

¢ Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24123 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
] I3 (S]] =) IES) e > (S I [ s I I ) =) I I I
OO e e A A e A * O| 5| ©| 5| ¥| 7|
ol ol ol o] Bl Bl #| O] O] B Bl B v O B v
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WIWIW[IW[IWIW|IWIWIWIWIW[IWI[WIWIW|IW[R|IR|IR|IR|IR|IR|IR|IRIWIW|W|W|W|[W|W]|W
Name B Type Description Reset Value
EOC : ¥##HE5m iy
EOC [0] W 0: &k -
1: 25 EiZ g
READY : ADC READY Hilt
READY [1] w 0: L3 ]
1: 2R 1%
OVR : He#uys i b
OVR 2] W 0: To&k -
1: 2R 1% b
CMPOH : ##4 %% T ADC_CMPO HHt
CMPOH [4] w 0: %K -
1: 25 EiZ g
CMPOL : ##45RKF ADC_CMPO H it
CMPOL [5] W 0: LR -
1: 25 EiZ
CMP1H : ##45 85T ADC_CMP1 H ¥
CMP1H [6] w 0: L% ]
1: 2RI b
CMPIL : ##ERMET ADC_CMPL Hill
CMP1L [7] w 0: L3 ]
1: ZE1Ei% b
SEQ_END[x] : SEQx FF5#E#5a m b W
SEQ_ENDI[x] | [31:16] w 0: L&k -
1: 25 0% g
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B HAR(ADC)

8.2.11 ADC_IMR (Wi fREHFTE)

e Address = Base Address + 0x002C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SR EE R R R R EREREEE RS . - s
al al a8l al al al &l a] al a] g g a] g a] a a - = a
dEEEEEEEEEEEEEEE > 5 2 g g %g8
oolololooolololoooooog i 5| 3| 5| 3| | ©| &| ¢
B Bl B B B o of o o o of of ol o o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RIR|IR|IRIRI[R|IRIRIR|IR|IR|IR|IR|I]R|IR|I]R|R|R|RIRIR|IR|IR|IR|IR|JR|IR|JR|R|R|R]|]R
Name B Type Description Reset Value
EOC : #¥aE bk
EOC [0] R 0: ZHrsa KE 0
1 Zh kA
READY : ADC READY 1l
READY [1] R 0: ik RAE 0
1 ZHRr R A
OVR : ¥y H W
OVR (2] R 0: ZHWikE KA 0
1 ZHRrRA
CMPOH : ##4 %% T ADC_CMPO HHt
CMPOH [4] R 0: iz kA 0
1 Zh R A
CMPOL : ##45RKF ADC_CMPO H it
CMPOL [5] R 0: ZHIME A KA 0
1 Zh kA
CMP1H : #%#458 5T ADC_CMP1 H ¥
CMP1H [6] R 0: ZHisH kAE 0
1 ZHRrRA
CMPIL : ##ERMET ADC_CMPL Hill
CMP1L [7] R 0: ZHikH RAE 0
1 ZHRrRA
SEQ_ENDI[X] : SEQx FF## 52+ Wt
SEQ _END[x] | [31:16] R 0: ZH WA KAE 0
1 Zh R A
(2
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8.2.12 ADC_SEQx (H#fr5|Efrms)

e ADC_SEQO Address = Base Address + 0x0030, Reset Value = 0x0000_0000
e ADC_SEQ1 Address = Base Address + 0x0034, Reset Value = 0x0000_0000

e ADC_SEQ15 Address = Base Address + 0x006C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17

15 14 13 12 11 10 9 8

a1

I
w
N
-
o

(@) |
o < | L —
(O] [©) > zZ
[ E <>( [ 5 (</() [ <_(
o|J]0)J0]O 0|0 olofoOoO]J]O]|J]O]O|O olo]jJ]OoOflO]O]JO|O oJlofo]J]O]O|O
R|IR|R]|R RI|R RIR|IR|IR|IR|R]|R RIR|IR|R|R|R]|R RIRIR|R|IR|R]|R
w w WIlW|W w W | W w
Name B Type Description Reset Value
BN EIELE
AIN_SEL {&
= MINERE
BIN DEC
00000 AINO
00001 AIN1
00010 AIN2
AIN_SEL [4:0] Rw ... 1 -
10001 17 AIN17
............ N/A
11100 28 FVR
11101 29 1/4VvDD
11110 30 VSS
11111 31 N/A
SAMPLE: ADC X (setup B E)
00: 3 /MAE
. AN ED
SAMPLE 6] | Rw | L4 VAN 10
10: 6 A
11: 8 NAEA
HE: KR AGE/NT(TBD) us
CV_CNT: BEZEFRFERE
CV_CNT [10:8] RW 000: 1 000
001:2

APTCHIP MICROELECTRONICS
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APT32F171 B (ADC)
010 : 4
011:8
100: 16
101: 32
110 : 64
111:128
AVG_CAL : P¥ETE
0: Z&H
AVG_CAL [12] Rw |1 fEE 0
MIXAIAHERERT, ADC F4#2k J 25 /745 ADC_DRX #4{#
P T UE A5 1P 23ME, X /MIREE CV_CNT %
o U, ADC_DRx 4 {iA7 5 f5 — I i fE -
TRG_SRC : fih RIE%EZE
000 : Jfih %
001 : #ffi%Z (ADC_CR 1) SWTRG )
010 : TC1 ik VT Fc H I
011 : EPWM fi %
TRG_SRC [15:13] RW (EPWM A HL AT DA B A ) firk A2 U5 000

100 : CMP fiil
(CMP H5E HLTT DU 6 FL A 14 fk A U5)
101 : AMEREA, ETHHS
110 : AMEREA, TEREHT
111 : AMEREA,  ETHATTBEHT

APTCHIP MICROELECTRONICS
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8.2.13 ADC_PRI (ADCH#FFIR AT 1E5R)

e Address = Base Address + 0x0070, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 4 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
PRI

W | W w
Name B Type Description Reset Value
PRI : ##F PR EAUERE
PRI [3:0] RW 0x0
Pl A B A7 2R AR I 7 51 8 e AT S AL

APTCHIP MICROELECTRONICS 8-31 Crcm




APT32F171

B HAR(ADC)

8.2.14 ADC_TDLO (fih kT 2 FE520)

e Address = Base Address + 0x0074, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 5

RSVD

CMP_TDL
EPWM_TDL

o
o
o
o
o
o
o
o
o
o
o
o

o

o
o
o

Name B

Type

Description

Reset Value

TC_TDL [7:0]

RwW

TC_TDL : TC fi & ZERH 2

fd Ry, AR T AR R — B Rl S, A FUR ADC %
.

FERF = (TC_TDL+1) x 4 x PCLK Ji ]

EPWM_TDL [15:8]

RW

EWPM_TDL : il & ZERT35 ]

fil A i, A VAR SE I BUR RS, 40T 4G ADC B
.

ZEI} = (EPWM_TDL+1) x 4 x PCLK J&#]

CMP_TDL [23:16]

RwW

CMP_TDL : fil & €42

fd R By, A T AR ZE I — B R S, A FUR ADC %
o

R = (CMP_TDL+1) x 4 x PCLK J&3#]

WR: JERNFFAEE 0o _TDL)WIREET-0, IBAER DR RIAPRE, NAEASE TOMM 5, A4 2 TFRE Theg.

APTCHIP MICROELECTRONICS
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B HAR(ADC)

8.2.15 ADC_TDL1 (fihk TR 2 FE5%1)

e Address = Base Address + 0x0078, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6

a a
= ¥ X
—
o E g
oloJ]J]0]oO oloJ]oj]ofo|J]o|j]ojo]j]oOo]j]OojOo|lO]J]O]J]O|lO]J]O]J]OlO]J]O]O]O oflo|lo]J]O]O
R|IR|[R|R RIR[R|IR|IR|IRIR|R|IR|R|IR|IR|R|R|R|IR|R|R|R|[W|[W WIW|W[W[W
Name B Type Description Reset Value
RISE_TDL : AR B E AR SE R 4551
RISE_TDL [7:0] RW | filk s, {8 THEas 2y —BeiNt Al 5, 4 46 ADC &% 0
£
FERF = (RISE_TDL+1) x 4 x PCLK J&
FALL_TDL : AhERE BT FRvEfh R SR 51
FALL_TDL [15:8] RW | fib i, fd RT3 S s v —Be st A) J5, A JT 4R ADC # 0
e,
ZEI} = (FALL_TDL+1) x 4 x PCLK J& 3%

ER: TN F A0 _TDL)WIEREET0, AN IREARMPRE, RALENETOMNAR, A 2TFRER Dike.

APTCHIP MICROELECTRONICS
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B HAR(ADC)

8.2.16 ADC_DRx (¥4 &%)

e ADC_DRO Address = Base Address + 0x0100, Reset Value = 0x0000_0000
e ADC DR1 Address = Base Address + 0x0104, Reset Value = 0x0000_0000

e ADC _DR2 Address = Base Address + 0x013C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

[a) <
% e
o [a)
oOjJ]Oo|lO0O]O ojojojo]o ojojojojojojofofjofofofofofojo|jojojojojoj]o
R|IR]|]R|R R|I|R|R|R]|R R|IR|RIR|IR|IRIR|IR|IRIR|IR|]RIR|IR|]RIR|R]J]R|IR|R]|R
Name B Type Description Reset Value
DATA[11:0] : ¥4 8
R 45 RIE I 5 R Je, B % s A4, H
BN — AN 5 AT — LA 0T R
Y% AT AU, ADC_SR ) EOC x4 1 5
Vg
DATA [11:0] R e X 0x0

HRE 1 EEREE, AT ESRIER EOC A7, WILL
{fH ADC_DR R84 T 7 a5 TR L a5 R . Big % 17
P11 dl 5 Base Address + 0x0900

VER 2:  7E 10 (50 N (ADC_CR[31]=1), %% 78

I =W 7 (ADC_DR[11:10]) (18 {545 9 00,

APTCHIP MICROELECTRONICS

8-34

C‘rcmp




APT32F171 R EEH4L(ADC)

8.2.17 ADC_CMPO (HEBHIROFHLR)

e Address = Base Address + 0x0140, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
CMPO

WIW|W WIW|W[WI|W]|W
Name B Type Description Reset Value
CMPO[11:0] : W& BI{E
CMPO [11:0] RW | skt din, i B afix i 2 S a kT 0x0
PEA, MR BLA 1) 2t SR ik = AH L1 H 8T o
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8.2.18 ADC_CMP1 (BRI 5HER)

e Address = Base Address + 0x0144, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
CMP1

WIW|W WIW|W[WI|W]|W
Name B Type Description Reset Value
CMP1[11:0] : HEBI{E
CMP1 [11:0] RW | skt din, i B afix i 2 S a kT 0x0
PEA, MR BLA 1) 2t SR ik = AH L1 H 8T o
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Bl LB

B R A (CMP)

9.1 #EiAR

T Ll e B0 o LA AR N L, i — AN b A AR T AN B IR A/, R AL e
$rer oL T T — R M2 11 o UL L e 2 1 MO & PR B TVl BB — P 27, T DA ST TR
AT WA Th A .

9.1.1 %t

SRR RSN A L 2 o

TS LU 2 SCRF IE o AN, PRI A SR BB 10 Harh

- PR IR ) ] DUE BN N B IS T AR RN .
- LRI A ] DOE BRSO, BiE NS R
24T WIS E

- 3(¥F2464 M\ VDD 43 53BN S E . (RN #E%: VDD/256) .
- ZFFFVRAENILE SN S5 HEIE

- R EL R R T DT B R [ (1 S BRI .

I TG BB ) LA 2 i A 1k

AT ) A R R

AT B ) LA A e R DR A

FITEC B PR R I IR AR

bl R AR SR (ETHE. TR

SR I B ik ADC e

SRR I A fil K EPWM

SCRFLLE A A TCLIEK B

- filk TCLiTH4

- PR Ry TCLIET B, X LB AR R0 AN B T B

- HeERER A ROy TCLEY Capture fai N\, X LA (4 i Y 1 98 FE3EAT I &=

9.1.2 ‘BT
Table 9-1 CMP EH#R
BHIZR B i I/OKE! BHRE B/iE
CPINP[9:0] FU IR AR AT A0M A N I (7] B A8 T A
@
APTCHIP MICROELECTRONICS 9-1 APT CHIP
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CPINN[3:0] EU A BB A N 7 7] I 20 T A - -
CPx_OUT E A A i o) - -

(=
APTCHIP MICROELECTRONICS 9-2 s i



APT32F171 B B

9.2 ThEEH#EIR
9.2.1 thE A8 ThEE
AEEZS R N HR B NSRRI L gy, B AR AR R N E TR . 2 VINHAT R KT VIN-AS

i, PR R ORISR O RIERHBGE 1 IO~ 3 it 70 — 80, LA 20 L
ds 3 LRSS 4 B AL B I, BN T LA At T R 8 A Ak A SR A T RE

N\ N\
/ \ /7 \
’ \ / \
— VIN+ P%‘r’ \\ + Tf \\
- _ T
Pw T
Vi | )N Vi | PN
/, : | \VI : | \\
| | | |
| |
Output X
B 0 EHER A R LR B R SEI ) et 0 R 27 LBy £ S )
DL NOFFSET 5 )% H A 72 [F] B DL S NOFFSET 5| i (4 H AN 22 8] B
Figure 9-1 H—WEHB EHE
o CPXOUT
cPINP[:0] BF—— @
opa1x B——— " To TC1 Capture In
OPAOX SYNG o—
FLTCKl FILTER
Y
I'y w o—>
INT_REF[247:0] LD
. vent/Interrupt Sele
cpPiNN3:0] B Event/Interrupt Select ) To ADC
CMP_INPCRX[7:0] CMP_TRGCR
- To TC1
CMP_TRGCR
- To EPWM

Figure 9-2 CMPO. CMP1HtBBLEMRER

NOTE:

1) T HERE B NGB TE AR R IE A, R NIEIE AN B R A BRSO N i
2) ARSI NS U AT UL S B B ON24T N WIS P AR R — A

3)  HUELES AP N Oy LA R B PCLK FRI Bl 3

APTCHIP MICROELECTRONICS 9-3 Crcmp
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CMP_INPCRX[11:8]

CPxOUT
MUX
d S To TC1 Capture In

To RISR/MISR
* ux

T—_D CMP_TRGCR

Event/Interrupt Select

CPINP[9:0] BI—+—
opa1x B————
opaox B—

.

)

SYNC
FLT CK | FILTER

5 B

ARk

INT_REE[247.
0] wux
CPINN3:0] BFH—

o ADC
O
CMP_INPCRX[7:0]

CMP_TRGCR

ToTC1
o—>

CMP_TRGCR

To EPWM

Figure 9-3 CMP2. CMP3. CMPALLE BRI REE

NOTE:

1) BT HERE B NGB TE AR R IE A, R NIEIE AN B R A BRSO L N\ i
2) B HEERIINER S U AT LA ST B B ON24T N WIS P AR R A

3) LB PRI B Oy USSR PCLK I B

9.2.2 HLEARZHI

B AU, U AR A ML R ) B A A R AT B : CMP_CRx. #3528 h, W DA E HUE AR A8
RE, o eh ARk, me S R DR SR A A N RE R o O T RS R A NS A e B, T DL AR X N 8 T i
PP A A7 AR AT BB . CMP_INPCRX. LB A T IMEIDUR A\ S, 15 [0 M G [ B A\ o I DD A\ g, 7T BASE
FEAMBBHAIE 5 1) B\ BE WAEIULE SOBOCES % o 75 BB o S fi Ao, 7 DLSCHRE SNBSS 5 1)
ELIEH A B NN IBHI247 D RSB IR R FAE R —ME SN o R IMBUL B S SR BB 4l R B Rt 241 AT

B

VDD5
EN
INT_REF is enabled automatically
SYSCON when one of the CMPs is enabled
CMPO + — —e =
-— —p——-p—e
To CMP Logic _ °
=4
FVR
4
: — fX[cplNNx
°
CMP4 4= [
-
To CMP Logic _ °

- All CMPs have the same reference voltage scheme
- All CMPs can select the same CPIN at the same time, which makes multiple CMPs share one analog input channel

Figure 9-4 HWHBBEHATSERE

APTCHIP MICROELECTRONICS 9-4 C‘rcmn
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PLEC AR T RN SCRE N BT LR 2B RN . WS 5 IR 247 s (246 3 EFHLMVDD 73 &
AT, VNNEFVR) Altdefe, AR M B vT DU R 8 T8 Y B AR ) A A s L B e — MR R

b s i AR R T AEAT I B, A e B AU LA A R 2 BTEAT, 76 el st 67 2 08 LA U A i
AT, (HAERERC B AR VR B A DAE ] — S BRAE Y SE e o ELReas A IS B AR = T S L e Y I
I NS o B RO R T T DA T 5 ) 25 A7 4 P POLARITY AT W8 . M o HoRas, w7 Bdat
PR f7 85 10 CMPOUT 345

Table 9-2 HWHEFHHMHRESHNMARR

BMARES BB E CPxOUT
CXVIN- > CxVIN+ 0 0
CXVIN- < CxVIN+ 0 1
CXVIN- > CxVIN+ 1 1
CXVIN- < CxVIN+ 1 0

P A P B A AR IR D g, R LB I 61 8 T I PHY STAINHY ST 7, 7071350 B 1E [ A6 A Fag A\
AR i P S L

9.2.3 Hhi 28 ma LA 18]
7E EL A 3% (R NI R A2 e B, B @B ). IR sE NS, AR (1 EL R B A

IS 1) P R ANTRG R P o T ISP TR R Dy B A 8 A W 7 P ] o OS2 T 1 00,25 o LA 2 B PA) 60 L BB 51 RS PR A IS LA
Ab, IEEFES % I R VR IRR E I A) o DRIUPGAE S R vt i, 8 o T SN BB S 5 R 0 2 R RS BN PR R

9.2.4 LB B H B IR

ELAR 25 i i ) A R0 DB DB I AR B o U I AR B (PCLKD o #EffifE CR %
& A7 a2 FLTEN Ja, 2807 I8 BT IT, 15 W8 B a-1 45 55 7%

CMPOUT

FLTOUT

FLTSMP T B 1 | o'1§2><o§1'2§3'3§3'3§3v‘01 213
|
I
I
|
]
I

Figure 9-5 il

Hortan SRR U L PHRR, BRSO A U145 AN X fay A EAT KA . A\ U AR T 21 1y
P DIHS, RIS = YCRPESS R R A RS 0L N, S ST A MR R P IR B s . Rz, HRAREN
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BT BB P, 7R = OB S A P I B0 R S 2B M B P B . 7R
ISR, G SR B — YRR AT — RS — BN, JEBH SO 0B 6, IFEFITIE = UCRRE . 8
A0SR R I FLTCR w40 4 22 B0 A7 B
PCLK
(DIVM+1) x 2 PVN

FFLT_CK =

FEN IR, WRAEAEREIE R AR A, T E B USSR B A ) I B, A2 b g ds (B E
BYPASS) , BB MRCE G, FEREIEMAS . XAEA BER OB K 20 PC B A %, B0, BN B &R e B —
ORI BB I 25 AU 4 R BIE et

9.2.5 LB AHIRIBI 4%

FLE AR I SR Th e FR IR AR e Al R T DT PN, LRSS S B 8 — SRR A e QLA 1728 ISR FEIS
Bl PCLK) o« —HIZE DKM, WA Rz RS e ZEmY, BRI NRME DGR fMikEn
A DL E AN (IR B 8], FEfRAS S AU, SERTEEE IR R], PRI IRE O o SRS R AE A TR R Lesm T
PR, o b At W AR S B T8) PN HEAT AT O SR o SR8 I B AE AT IR A BE I A e HE AR I (HE SR B fE ), (HA2
KA KRR 5 AT LA HLS FHI AT W E . 3R E L i & SRR A0S 72 1 EPWM Z4F, 250k ar Ll il
WCNT ZA A7 a6, 3R AT i 3 T EL e 28 10 TAER 80 (PCLKD , A L@ CLKDIV #E4T 414 & .

SR E O, AR e i Lh i gs i v U AR 2 BT DPHS MW &, IR RS T IR s B A
. X4 DPHS WE NEHE o, WHEsRE O R EAEEUR; 24 DPHS W E A B P, WHEE O RN T
IR

3

MSKMOD =011, HLS =0

- | Ul UL

EPWM_Trigger H |—|
DCNT 0 Xo 172X 0 Xo X2X2X 0
WCNT 0 0 XoX1X | "o
Window Valid Window Valid
FLTOUT

| -
e

IDLE DPHS WND IDLE DPHS WND IDLE

This output status
is decided by HLS

Figure 9-6  HHFRUEHNLH]
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9.2.6 LLEES T

ELARAS 1 Hh W 3 A Ak 5 mT LR 3% B TR kA, B0 T R b . RS PR 1) P BT AT LU IS IMC R 47 28 5K 8
R, hWTIPRA T LLEEMISRFIRISRE 745 ). RISRHIARENTC 16 W& R, — ELELEER I HOIR
SREBA, WA EL. MISRTRIFREA A FEIMCRY MG LG, A=/l d 5B AL,

P s it — 4t 5 PN CPURI R, Hrh AN LL 28 1T L &k CMP_INTO Wy (CMPO/CMP2) , =4t
AT Ll & CMP_INT1H iy (CMP1/CMP3/CMP4) .

CMPO_RISR
CMPO_IMCR

CMP_INTO

CMP2_RISR
CMP2_IMCR

CMP1_RISR

CMP1_IMCR

CMP3_RISR

CMP3_IMCR |: )—' D—> CMP_INTL
CMP4_RISR

CMP4_IMCR

Figure 9-7  lf4ric
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9.3 AU
9.3.1 HFHERE

e Base Address: 0x400B_0000
Table 9-3 HAERE

Register Offset Description Reset Value
CMP_CEDR 0x00 ID B S {5 e 4 ) 27 A7 2% 0x0209_0000
CMP_CRO 0x04 FLER AR O 48 ] 23 A7 45 0x0000_0040
CMP_CR1 0x08 FLER AR LI 42 ] 25 A7 45 0x0000_0040
CMP_CR2 0x0C P 2 (45 ) 25 A7 45 0x0000_0040
CMP_CR3 0x10 EO A A B 48 il A A7 2 0x0000_0040
CMP_CR4 0x14 I AR A B2 ) 27 A7 48 0x0000_0040
CMP_FLTCRO 0x18 FE IR A O T R - B Y 47 i 2 0x0000_0000
CMP_FLTCR1 0x1C EE A R LI B D e 2 o A 0x0000_0000
CMP_FLTCR2 0x20 EU A R 2 B8 D i 2 o 0x0000_0000
CMP_FLTCR3 0x24 EU I 3 B T BB IR A% ) 2 0x0000_0000
CMP_FLTCR4 0x28 I AR A T BT PR A i 2 0x0000_0000
CMP_WCNTO 0x2C P as 2 4 7 11428 i 2 A7 0x0000_0000
CMP_WCNT1 0x30 Pl 28 I 4 T 1 32 1] 27 A7 2 0x0000_0000
CMP_WCNT2 0x34 LB AR AR & i i 75 A7 2 0x0000_0000
CMP_INPCRO 0x38 EU I AR O R i N 425 1 27 A7 2 0x0000_0000
CMP_INPCR1 0x3C EU I L N 458 1 27 A7 2 0x0000_0000
CMP_INPCR2 0x40 EU A 28 2 0 B N 42 1) 25 A7 2 0x0000_0000
CMP_INPCR3 0x44 Eb 5 28 31 A N 42 1) 23 A7 3 0x0000_0000
CMP_INPCR4 0x48 LU A 2R A i N F8 1) 25 A7 2 0x0000_0000
CMP_TRGCR 0x4C Bl o 4 1 B A A 0x0000_0000
CMP_IMCR 0x50 FR R RE A 1197 ) B A7 2 0x0000_0000
CMP_RISR 0x54 JE 45 WOIR A 25 47 2% 0x0000_0000
CMP_MISR 0x58 IR A3 0x0000_0000
CMP_ICR 0x5C TR S IE bR AT AR A 0x0000_0000
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Bl LB

9.3.2 CMP_CEDR (IDFIR 4 {8 8635 ] 77 5%)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

]

ol

I

w

N

[
o

XA XA ARAT T AN IP ) IDCODE.

w [ < o Nl H| ©
=) ) nl o |zlZ2z22z 2
(@) > ol > | W Wi W wiw
O 0 2| 0| ¥ x| ¥ XX
al ® |® ™ |o|o|o|o|lo
o|0l0|O(|0O]|O o|jofojof1|jo0foj1fojof0]0 0|0|0|O o|j0f(o0|0f0]O
R R R R w RIR|R|R|R
WIW|W[W|W
Name Bit Type Description
CMPx FI 4 e/ 48 1R 42 A
CLKENX [4:0] RW | 0. {zikgshilmtsh
1. (EREFEH
BAFEANL.
SWRST [7] w 0: WHME
1: PATHAE LR
ID Code % Fo
IDCODE/ID_KEY [31:11] R ode 7 £7 4

APTCHIP MICROELECTRONICS
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Bl LB

9.3.3 CMP_CRO (8 3005 H] FFE5)

Address = Base Address + 0x0004, Reset Value = 0x0000_0040

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5] 3 2 1 0
=g e e 2 |z
S| 3| 2| 3| 2 a 0 a zl W IEloo G| B|E&
Ol O] Ol O] O = o > = I | < >l = > > | o
alalalala 9 a8 0 O ow [ S 9 T T | s
= I I I e o @ o > |ol ¥ X @ Z |0
O] O] O Of O w g
ojofojo|jofojofojo|jofojofojojofojo|jojojofojo|ojojof1jo 0|0|0]0O
R R RIR|IR R R
W WIWIWIW[W[W WIW|W| W
SR (2 eyt iy

{FRE/E B LA S
CMPEN [0] RIW | 0. %% ERiH0L LB

1. fHEREBIDL LS

RSN TPNSI R

0: OmV
NHYST [2:1] RW | 1. 75mv

2: 100mV

3: 150mV

Pl a8 1E R 4 IR T

0: OmV
PHYST [4:3] R/W 1. 75mV

2: 100mV

3: 150mV

Eb s gt AR e . Y
POLARITY [7] RW | 0. &t AR

1: Hh A

HA b R D IR

0: FREIH
EVE_SEL [9:8] RW | 1. [THp

2: NREIEA_ETHE

3: FFRIEA LTS

LR G a8 A R e =
FLTEN [10] R/W 0: Bty as

1. JEPEAFRE
CPOS [15] RAW | FLACE o e B 4%

APTCHIP MICROELECTRONICS
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Bl LB

0: LbAzasim IR
1. HEASIED o RS

CMPOUTO

(27]

bt A AR O IR S

24 POLARITY=0/} (FEEL e )
0: VIN+ < VIN-

1: VIN+ > VIN-

4 POLARITY=1i (HUR R
0: VIN+ > VIN-

1: VIN+ < VIN-

CMPOUT1

(28]

P A Vi RS

CMPOUT2

(29]

Pfs s 2% RS

CMPOUT3

(30]

|| O

P 2 3% RS

CMPOUT4

(31]

EREEZ TR

NOTE: 1) Hf57E CMPENJy ‘0" I, AW AR LEBAs AR E o 4 LLERCAS R RERT, X CMPEN [ 1 38 AE AR Ak e B vl

AR 247

APTCHIP MICROELECTRONICS
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Bl LB

9.3.4 CMP_CR1 (LB B 1HIEH]FFEER)

Address = Base Address + 0x0008, Reset Value = 0x0000_0040

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5] 3 2 1 0
=g e e 2 |z
S| 3| 2| 3| 2 a 0 a zl W IEloo G| B|E&
Ol O] Ol O] O = o > = I | < >l = > > | o
alalalala 9 a8 0 O ow [ S 9 T T | s
= I I I e o @ o > |ol ¥ X @ Z |0
O] O] O Of O w g
ojofojo|jofojofojo|jofojofojojofojo|jojojofojo|ojojof1jo 0|0|0]0O
R R RIR|IR R R
W WIWIWIW[W[W WIW|W| W
SR (2 eyt iy

{FRE/E B LA S
CMPEN [0] RIW | 0. %% ERiH0L LB

1. fHEREBIDL LS

RSN TPNSI R

0: OmV
NHYST [2:1] RW | 1. 75mv

2: 100mV

3: 150mV

Pl 2% 1E 4 IR T

0: OmV
PHYST [4:3] R/W 1. 75mV

2: 100mV

3: 150mV

Eb s gt AR e . Y
POLARITY [7] RW | 0. &t AR

1: Hh A

HA b R D IR

0: FREIH
EVE_SEL [9:8] RW | 1. [THp

2: NREIEA_ETHE

3: FFRIEA LTS

LR G a8 A R e =
FLTEN [10] R/W 0: Bty as

1. JEPEAFRE
CPOS [15] RAW | FLACE o e B 4%

APTCHIP MICROELECTRONICS
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Bl LB

0: LbAzasim IR
1. HEASIED o RS

CMPOUTO

(27]

bt A AR O IR S

24 POLARITY=0/} (FEEL e )
0: VIN+ < VIN-

1: VIN+ > VIN-

4 POLARITY=1i (HUR R
0: VIN+ > VIN-

1: VIN+ < VIN-

CMPOUT1

(28]

P A Vi RS

CMPOUT2

(29]

Pfs s 2% RS

CMPOUT3

(30]

|| O

P 2 3% RS

CMPOUT4

(31]

EREEZ TR

NOTE: 1) Hf57E CMPENJy ‘0" I, AW AR LEBAs AR E o 4 LLERCAS R RERT, X CMPEN [ 1 38 AE AR Ak e B vl

AR 247

APTCHIP MICROELECTRONICS

9-13

C‘rcmp




APT32F171

Bl LB

9.3.5 CMP_CR2 (L8 2/0i% k] & FE58)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0040

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5] 3 2 1 0
e g e "= .
a) n a) =z L El al o = =
3313l 3l 3 S o} S w0l s s 9P 2
alalalala 0 a8 0 Bl w |52 d £ T | s
= I I I e o @ o > |ol ¥ X @ Z |0
O] O] O Of O w | a
ojojo|o|o|ofofofofofofOofOfOfOfOfO|lO|(O|lO|O|O|O|O|O]|2]O 0|j0|0]O0
RIR|IR|R RIR|R|[R R R
W WIWIWIWIWIWIW W W WIW|W|[W
SR (2 R iy

{5 BE/ 25 1B LS
CMPEN [0] RW | 0. #% 4l L i e

1. fHEREBIDL LS

P28 57 1 i N IR i

0: OmV
NHYST [2:1] R/W 1. 75mV

2: 100mV

3: 150mV

Pl 2% 1E 4 IR T

0: OmV
PHYST [4:3] R/W 1. 75mV

2: 100mV

3: 150mV

Eb s gt AR e . Y
POLARITY [7] RW | 0. &t AR

1: Hh A

HAF R D

0: NFEW
EVE_SEL [9:8] RW | 1, FFbu

2: NREIEA_ETHE

3: FFRIEA LTS

LR G a8 A R e =
FLTEN [10] R/W 0: Bty as

1: JEUEAHTRE
CPOS [15] RAW | FLACE o e B 4%

APTCHIP MICROELECTRONICS 9-14
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Bl LB

0: LbAzasim IR
1. HEASIED o RS

CMPOUTO

(27]

bt A AR O IR S

24 POLARITY=0/} (FEEL e )
0: VIN+ < VIN-

1: VIN+ > VIN-

4 POLARITY=1i (HUR R
0: VIN+ > VIN-

1: VIN+ < VIN-

CMPOUT1

(28]

P A Vi RS

CMPOUT2

(29]

Pfs s 2% RS

CMPOUT3

(30]

|| O

P 2 3% RS

CMPOUT4

(31]

EREEZ TR

NOTE: 1) Hf57E CMPENJy ‘0" I, AW AR LEBAs AR E o 4 LLERCAS R RERT, X CMPEN [ 1 38 AE AR Ak e B vl

AR 247

APTCHIP MICROELECTRONICS
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9.3.6 CMP_CR3 (L& 830035k FF75)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0040

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 8 2 1 0
A iy = 2|z
S| 3| 2| 3| 2 a 0 a zl W IEloo G| B|E&
Ol O] Ol O] O = o > = I | < >l = > > | o
alalal gl a %) Q % O w3929 T T |s
= I I I e o @ o > |ol ¥ X @ Z |0
Ol O] O] O] © wa
ojofofojojojofofojojojofofojojo|jo|jofojojojo|ofojoj1jo o(o0f0]|0
RIR|R|[R RIR|R|R R R
W WWIW[W|W[W|IW|W|W WIW|W|W
R A g3k iR

fSERE/AE IEARADL LA 3R
CMPEN [0] RW | 0. #% 4l L i e

1. flREBLADl LA

EE A s 17 1 A N AR

0: OmV
NHYST [2:1] R/W 1. 75mV

2: 100mVv

3: 150mV

EE AR A8 1 [ A N AR A

0: OmV
PHYST [4:3] R/W 1. 75mV

2: 100mVv

3: 150mV

BRIy A Bk
POLARITY [7] RW | 0. &t AR

1: Hth )

FAF R LRI

0: FREH
EVE_SEL [9:8] RW | 1, FFbu

2: MR ETHE

3: TR ETHE

R ECT IR AR I E
FLTEN [10] R/W 0: Bty as

1. JEE&RfRE
CPOS [15] RAW | FLACE o e B 4%

APTCHIP MICROELECTRONICS 9-16
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Bl LB

0: LbAzasim IR
1. HEASIED o RS

CMPOUTO

(27]

bt A AR O IR S

24 POLARITY=0/} (FEEL e )
0: VIN+ < VIN-

1: VIN+ > VIN-

4 POLARITY=1i (HUR R
0: VIN+ > VIN-

1: VIN+ < VIN-

CMPOUT1

(28]

P A Vi RS

CMPOUT2

(29]

Pfs s 2% RS

CMPOUT3

(30]

|| O

P 2 3% RS

CMPOUT4

(31]

EREEZ TR

NOTE: 1) Hf57E CMPENJy ‘0" I, AW AR LEBAs AR E o 4 LLERCAS R RERT, X CMPEN [ 1 38 AE AR Ak e B vl

AR 247

APTCHIP MICROELECTRONICS
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9.3.7 CMP_CR4 (LB B4R H]F1EE)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0040

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 8 2 1 0
2o elee . . .
= = == =) a % a) zl Wialoln L s
o| 0| 0| ol o > O > w2538 L 2 |a
alalal al a 2 o % O w998 T I |=
= I I I e o @ o > | Xg a Z |0
ol ol o| o] o w
ojojofofofjojojojofofojojojojofofojojojofofo|ojojoj1|o 0|0|0fO
RIR|R|[R RIR|R|R R R
W WWIW[W|W[W|IW|W|W WIW|W|W
EX £z B %t ik

TR EPN = 5E N
CMPEN [0] RW 1 0. 45 k0 L as

1. fEREMLII LA A

B ANTIE PSR B

0: OmV
NHYST [2:1] R/W 1. 75mV

2: 100mV

3: 150mV

EL LR IE 1A A N IR

0: OmV
PHYST [4:3] R/W 1. 75mV

2: 100mV

3: 150mV

By Y Cbvi S
POLARITY [7] RW | 0. #th A [

1: Har )

F b A TR

0: FFEIH
EVE_SEL [9:8] RW | 1, [Thp

2: TNEEIEA BT

3: RN T

i S IR AR
FLTEN [10] R/W 0: Bty as

1. JERAERE
CPOS [15] RAW | FLACE o e B 4%

APTCHIP MICROELECTRONICS 9-18
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Bl LB

0: LbAzasim IR
1. HEASIED o RS

CMPOUTO

(27]

bt A AR O IR S

24 POLARITY=0/} (FEEL e )
0: VIN+ < VIN-

1: VIN+ > VIN-

4 POLARITY=1i (HUR B
0: VIN+ > VIN-

1: VIN+ < VIN-

CMPOUT1

(28]

P A Vi RS

CMPOUT2

(29]

Pfs s 2% RS

CMPOUT3

(30]

|| O

P 2 3% RS

CMPOUT4

(31]

EREEZ TR

NOTE: 1) Hf57E CMPENJy ‘0" I, AW AR LEBAs AR E o 4 LLERCAS R RERT, X CMPEN [ 1 38 AE AR Ak e B vl

AR 247

APTCHIP MICROELECTRONICS
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9.3.8 CMP_FLTCRO (i 80/ B e H F 7 a%)

e Address = Base Address + 0x00018, Reset Value = 0x0000_0000
9.3.9 CMP_FLTCR1 (HLEES 1B FUB Bz ] F 7 48)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000
9.3.10 CMP_FLTCR2 (LLEa8 2087 I8 Bz &7 238)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000
9.3.11 CMP_FLTCRS3 (HL##8 3H B IR I & P 8%)

o Address = Base Address + 0x0024, Reset Value = 0x0000_0000
9.3.12 CMP_FLTCR4 (H##84m 80 I8 Ui % 77 5%)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RSVD
DIVM
DIVN

CKSRC

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
|o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

EAS i HA Hiik
K IR AN BRI R
0: PCLK
CKSRC [2:0] RW | 1. TC1 PEND filix
2: TC2 PEND fil &
Fofth: TR
DIVN [7:3] RW | By ssrd sh 4 2 BNV
DIVM [15:8] RW | Byl s Bl Ay AR e M Y

NOTE: # a4 FLT_CK = PCLK/(M+1)/2N

APTCHIP MICROELECTRONICS 9-20 C‘rmﬂp
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9.3.13 CMP_WCNTO (HeEas2f ¥ & D3 & 772%)

e Address = Base Address + 0x002C, Reset Value = 0x0000_0000
9.3.14 CMP_WCNT1 (E8#8 3R & D= H] & 774%)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0000
9.3.15 CMP_WCNT2 (HLE#R4KM IR & DS H]F7748)

e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 13 12 11 10 9 8 7 4 3 2 1 0
| ]
o S |y = z 5
e | 8= 3 = 2
(= s o
ojo|lo|o|lo|o|o|O|O|O|O|O|O|O|O|O]|O ojlojlo|ofo|O]|O ojo|lo|ofoO
R|R R|R|[R|R R R R R R R
W{W[W|W|W[W|W[WIW/WW W W W W W W W W W W W W W W W|W|W|W|W
BN oL eyt iR
WEIRE M58 TR . RS, AIER TR T e
WCNT [9:0] RW | J&, WEBLONZ A2 MRIE CLKDIV K& BRI, & 015 %
N: (WCNT+1)x Twent
W E AT UE AR A E Fwent.
Value DIV Value DIV
0 N 28 Div208
1 Div2 29 Div224
2 Div3 30 Div240
3 Div4 31 Div256
4 Divb 32 Div288
............ 33 Div320
CLKDIV [15:10] | RW 15 Div16 34 Div352
16 Div24 35 Div384
17 Div32 36 Div416
18 Div40 37 Div448
19 Div48 38 Div480
20 Div56 39 Div512
21 Div64 40 Div640
22 Div72 41 Div720
23 Div128 42 Div1024
APTCHIP MICROELECTRONICS 9-21 C:?:cm
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Bl LB

24 Div144 43 Div2048

25 Div160 Other N

26 Divl176

27 Div192

Fwent f7 4 36 T Lh i a3 A B PCLK B &7 1 4340

DCNT

[23:16]

R/W

WEME DR TR . RS, WE8ALIS R A A R4
CLKDIV [ B4 2R S B A (DCNT+1) x Twent.
R 2 DCNT NEN, (ER & HHCH, mAZLA Twent.

HLS

(24]

R/W

TEWL AT UK A T AR A o AR AL
0: fiH Tt
1. my P

MSKMOD

[27:25]

RW

SR YT A 42 1l

Value IDLE DPHS

000 Skip filter

001 LOW LOW
010 HIGH LOW
011 HOLD LOW
100 Skip filter

101 LOW HIGH
110 HIGH HIGH

111 HOLD HIGH

IDLE: 7Rt H4EW G, HARE B kR /T X 8], %X [ FIRTaE i)k
PSR DUE T WCNT s HLS A7k f7i E .

TRGSEL

[31:28]

R/W

RIS AR (55 &S CRE EPWM FEHD
PWM_START H il &
PWM_STOP H{}fil &
PWM_PEND i %
PWM_CENTER FH/fih &
PWMO_CMPAUM A fisl &
PWMO_CMPADM =4 fiil %
PWMO_CMPBUM {4 fil &
PWMO_CMPBDM =4 fiil %
PWM1_CMPAUM =4 fil
PWM1_CMPADM Z A} fil &

: PWM1_CMPBUM - {ffil

: PWM1_CMPBDM {fil %

: PWM2_CMPAUM - {fi &

: PWM2_CMPADM = {f:fil

: PWM2_CMPBUM i {:fi %

: PWM2_CMPBDM Z{f:fil &

© 0 N o 0ok~ WDNPEFE O

e o e =
g h W N PRFE O

APTCHIP MICROELECTRONICS
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9.3.16 CMP_INPCRO (thi 220 N\ JE 5| & 77 58)

e Address = Base Address + 0x0038, Reset Value = 0x0000_0000
9.3.17 CMP_INPCR1 (HLE#8 1% N2 & 7 2%)

e Address = Base Address + 0x003C, Reset Value = 0x0000_0000
9.3.18 CMP_INPCR2 (LLE28 2% \ 3% & 7738)

e Address = Base Address + 0x0040, Reset Value = 0x0000_0000
9.3.19 CMP_INPCR3 (b 223 N\ TE 5| 77 5%)

e Address = Base Address + 0x0044, Reset Value = 0x0000_0000
9.3.20 CMP_INPCR4 (HLE 2R 4RIENIE S 35 Fr2%)

e Address = Base Address + 0x0048, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RSVD
PSEL
NSEL

H R iz 2 il ik
PR &% 7 I B N B F
0: GND

1: INT_REF =VDD/256 * 1
2: INT_REF =VDD/256 * 2

246: INT_REF = VDD/256 * 246
247: FVR

NSEL [7:0] R/W | 248: CPINNO

249: CPINN1

250: CPINN2’

251: CPINN3’

252: CPINN4

253: Not used

254: Not used

255: RSVD ‘¥’

APTCHIP MICROELECTRONICS 9-23 Crcm
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Bl LB

PSEL [11:8]

R/W

PUAS A5 1E A Ay N\ B 5

0: CPINPO
1: CPINP1

9: CPINP9
Others: Not used
13: OPA1X

14: OPAOX

15: RSVD v

NOTE:
1 TR

APTCHIP MICROELECTRONICS
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9.3.21 CMP_TRGCR (H#asfh & 5 HiEH| 57 5%)

e Address = Base Address + 0x004C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

fee]
]
(o2}
ol
I
w
N
[
o

RSVD

AD TRG4
AD TRG3
AD TRG2
AD TRG1
AD TRGO
TC CIN4
TC CIN3
TC CIN2
TC CIN1
TC CINO
TC_TRG

o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

"
"
'

WIWWIW|IWIW WWW|W

Name

Bit

Type

Description

TC_TRG

[2:0]

R/W

e PF PR AR I A O8 TCLR R s A d N

ANt

CMPOUTOfE N TCLIF G Bl &
CMPOUTLE N TCLI A shfit &
CMPOUT2{E N TCLIM G s &
CMPOUT3/E N TCLIM G Bt &
: CMPOUT4/E N TCLI ) shfil gk
Others: At

g b~ W NP O

TC_CINx

[7:3]

R/W

TCINO: CMPO#i Hi /£ A TC1f) Capture/CLK i\ .
TCIN1: CMP14 14 TC1K) Capture/CLK %\ .
TCIN2: CMP2#i /£y TC1[) Capture/CLK %\ .
TCIN3: CMP3fi i {4 TC1/) Capture/CLK #ij A .
TCIN4: CMP44 {4 TC1/) Capture/CLK %\ .

0: Fffitt CEREHEHT
L gt

AD_TRGX

[12:8]

R/W

CMPx ] ADC e # i fih i s FE4% ] o

0: #E - CMP 4t % ADC
1: {fifit CMP {4t % ADC

APTCHIP MICROELECTRONICS
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9.3.22 CMP_IMCR (Wi REZE IEF 51 35 77 5%)

e Address = Base Address + 0x0050, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
<| M| N A O
T I e I
a Wl W w| wf w
S al ol al ol o
n W W W w| w
1 Q] O O] O] O
al al al al o
W W W w| w
oj(ojo0|0]|O 0 o|o|o|O0|O|O|OfO|O|O|O]|O]|O o(o|0]|0]|O
R R|R R
WIW|W[W|W
Name Bit Type Description
CMPOFF it 32 #5 A6 w6 42 o
EDGEDETO [0] RIW | 0. # 1 chili % 4
1. flgerd Wkt
CMP L) ¥ H S v ks i o B 6 e 4 1
EDGEDET1 [1] RW | 0. #x ki
1. fEgEP TR
CMP2 ¥yt 32 #5 A6 w42 o
EDGEDET2 2] RIW | 0. # 1 chili % 4
1. fligerh Wkt
CMP3 )4 H 3 v ks i B 6 e 42 1
EDGEDET3 [3] RW | 0. #x|rilkik
1. fEgEP TR
CMPA i H 3 v o ) o B 6 e s 1
EDGEDET4 [4] RW | 0. # 1 chili % 4
1. flgerd Wkt

APTCHIP MICROELECTRONICS
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9.3.23 CMP_RISR (RiFRORESFERE)

e Address = Base Address + 0x0054, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
< M N H| O
T I e B
a Wl W w| wf w
S al ol al ol o
n W W W w| w
1 Q] O O] O] O
al al al al o
W W W w| w
oj(ojo0|0]|O 0 o|o|o|O0|O|O|OfO|O|O|O]|O]|O o(o|0]|0]|O
R
Name Bit Type Description
CMPOF iy H 3 #5 6r I v i SR 4B RS A
EDGEDETO [0] R 0: TR RAE
1. AL
CMP Lt 3 o I e i SR AR RS A
EDGEDET1 [1] R 0: kAL
1: HlRAE
CMP2 iyt 3 #5 A6 I v i SR 4G RS A
EDGEDET?2 [2] R 0: TR RAE
1. kL
CMP3 ¥y t 3 o Il v Wi SR AR RS A
EDGEDET3 [3] R 0: ik EL
1: HlRAE
CMPAR ¥ H S v ks i o I SR A R AL
EDGEDET4 [4] R 0: TR RAE
1. kL
(2
APTCHIP MICROELECTRONICS 9-27 APT CHIP
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9.3.24 CMP_MISR (FHWPREFESR)

e Address = Base Address + 0x0058, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
<t M N H| O
T I e I
a Wl W w| wf w
S al ol al ol o
n W W W w| w
1 Q] O O] O] O
al al al al o
W W W w| w
oj(ojo0|0]|O 0 o|o|o|O0|O|O|OfO|O|O|O]|O]|O o(o|0]|0]|O
R
Name Bit Type Description
CMPOF iy 3 #5 or I b IR Az
EDGEDETO [0] R 0: hibikiAt
1. AL
CMP L ¥ H S vE ks i IR AS A7
EDGEDET1 [1] R 0: Wik RAE
1: HlRAE
CMP 2y 3 # or Il WrIR Az
EDGEDET?2 [2] R 0: hibikiuAt
1. kL
CMP3) 4 H 3 vE ks il IR AS AL
EDGEDET3 [3] R 0: Wik KA
1: HlRAE
CMPAR i H v wss i v R A AL
EDGEDET4 [4] R 0: hibikiAt
1. kL
(2
APTCHIP MICROELECTRONICS 9-28 APT CHIP
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9.3.25 CMP_ICR (HWiirEERTAE)

e Address = Base Address + 0x005C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5

~
w
N
=
(=}

<| of | | ©
[t I B I
a Wl Wi w| wfw
S Q| ol ol ol o
) W| W W wlw
o O O Ol O] O
a] a|la] la]ia)
W| wf w| wlw
0|0|0|0]|O 0 ojofojofojo|jojofojo|jofjo|o|jO0|0OfO|jOfO|OfO]|O
R
Name Bit Type Description
CMPORHi v ks il h RS TH bR . (A B AN A0
EDGEDETO [0] w 0: LR
1: 5% CMPOH Witr &AL
CMPLR 4 ikl IR ASTERR AL (A AN AR
EDGEDET1 [1] w 0: TRE
1: 5B CMPLH kR &AL
CMP2 4 vk il RS TH B . (A B AN A0
EDGEDET2 [2] w 0: LRCE
1: 5K CMP2rR Wibr AL
CMP3/ )4 ik il B IRASTE R AL (A AN AR
EDGEDET3 [3] w 0: TR
1: 5K CMP3H kR &AL
CMPAR i vk i R ASTE R L. (A B AN A0
EDGEDET4 [4] w 0: LR

1: &K CMPA bR EA

APTCHIP MICROELECTRONICS
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BINBHEBREE (OP-AMP)

10.1 HEiR

O A BB T I Z SIS (OPAO At OPAL) |, W I T EBHUME S HOALEE . I A S A fF e e &, o
PAPC B 18 HBOR A TAREEARR TAE 7 e lansoniss i 2 ds, [FARBORES, RIBOKS M & Fig s, Mig
SRR B8 B = A L A AR BEIT 75 S0 I A/ B S 15 oL B A RE (8 A5 SRR A8 1 AR s 0 SRR R BOR A 5,
WA DL £ AR B ] o TR RTS8 SO A i i AU E

10.1.1 f¢E
o SCRERR2AMMIE HHCRHS .
o BMBHHCRER AT LASC RIS AR, B P a4 A
o HJTHCE M P Y O R AL
- OPAO: X1/X2/X3/X4/X5/X6/X7/X8.
- OPAL: X1/X10/X20/X40/X60 /X80 /X100 / X120.

10.1.2 B R
Table 10-1 OPA &Ik
B4R e I/OZZ! BERRS Bk
OPAOX B HOK 200 4 HE A
OPAOP =0 NSO CTE NS B A
OPAON 18 HBOK A0 A ) i N\ 1 A -
OPA1X BHEBOK AL HE A
OPALP Ta HBOR A L0 1E ) f N\ 1E A
OPAIN by N1 O 3 O RARETE 1D b A -

APTCHIP MICROELECTRONICS 10-1 Crcm
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10.2 ThaeHid
10.2.1 BHEFFK B I HeLR
REVEN \
OPAXP g—i g o
OPAXN &—1
Figure 10-1  BHEBCKEIER
10.2.2 BEHMREE TR

T PTG SIS, AN, W BB E R %178 (OPA_CR) iIOPAENRII LB 1
KM, BAMEHIRGE A SMES I OPAXP CIERIAIRIT) , OPAXN (SUIAIIT) , OPAXX @ﬁw“ﬂiﬂﬁ

) o AEHEREH BB ARSI 5, SATER RIS L (OPAX) 5| IIEHHAFT (BUIE SimE)
E,Emﬁ%ﬁ%oﬁmmmm%iﬁﬁﬁﬁw,Wﬁmmamﬂuaﬁﬁﬁu,km%k?%Wﬁ*

B TR A\ i I ATADC UL SR UL LA S A IR g AN S 2, 4 RN IGPIO B BOAFTIN W] LL[RJ IR FH 12 5 B
ERPTA BAUTRE Cin NS RS S, W AR VR NIS T, ADCEGE LLALER f ) o S TR % i 1 ATADC
S, EXNKIGPIOB BOVAFTIN, 328U th w] LUE L £1% 5] 1 _E [\ ADCIEIE (£ fEADC KA. £ FIADCXS
8 AT RS, AR RO, W LAZEXS B GPIOR I3 — A X M A B 2%, DA IEADCRAFE v
W, AEUUER: 1~10nF, AIARYEE G AR BT R 5

BRI s iR TAE (PGAEN=L1) , XMikPEH s, L&l — Mg #. W
TR A ST RERIA ORI i T, W R A MR s N, AT LUK OPAXN_EXENE 1, SKIERE
Dk%ﬁﬁ%k%

B TR SR AN R G 25 R I TAE (PGAEN=0, H.OPAXN_EXEN=L{fREF m AR , Gk Pehhaf i 25 is
IS, T DAIE A A0 e IEL oY 285 Sk 42 ol AR B 498 2

SEFE AN G 2 N 3 TT DASCRE SR ISR I 3@ FUR I [ A0 1 RT BACE 223 (REVEN=1) o 388 145
A1 FRLBH A 265 R E

oy

APTCHIP MICROELECTRONICS 10-2 C‘rmﬂp
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BRI E B

FEARIOFERE ST, A TR 5 1) 5C A

10.2.3 BHEIKBAEAADCEI I SR N

WA, BEBOEHE ARG, IF HIEE MO s B /E NADCHIFIN, R GPIOR i~k
—A1~10nFIEZE (FAJiE)

———W—— A —

ADCIN

i AT I BN :

Figure 10-2 ZHEBCKHBIEA ADC A

1. HRNFIGPIOW B N AFTEHIE 5 4 N th Dh RE (iZ Tk i LA XX ADCHII ) -

2. MRS E O BERE N FEIE 25 (PGAEN=1), %455 B O A% %

3. ADCik#x} N ADCINS N EE (ADCIN10/11), I HARYE 75 R e 8 438 A% ek A i

APTCHIP MICROELECTRONICS 10-3



APT32F171 HERIEE BN
10.3 HFFEE U
10.3.1 FHFBE
e Base Address: 0x400C_0000
Table 10-2 HFRE
Register Offset Description Reset Value
OPAO_CR 0x00 BB TROR 3305 1| 25 A7 2% 0x0000_0000
OPAl1l_CR 0x04 IBHE AR 115 H 70 0x0000_0000
OPAO_IGCR 0x08 BRHOR A0 PN 53 2 12 11 25 77 28 0x0000_0007
OPA1_IGCR 0x0C B FBOR A8 LA S 25 45 1) 27 A7 4 0x0000_0007

NOTE:

1. OPA BN R FEIRAE ]I C2REAT 7 AcE, 3 T DRSS B 75 5K il SYSCON P AIAR W 2 A7 8 34T 100 o
2. OPA Py 2t ] DU SRR EAT S0, T I AN AT ICHE

APTCHIP MICROELECTRONICS
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BRI E B

10.3.2 OPAO_CR (BHEBCKBOZEHIFEER)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
) Z| Z
S m S 2 |y
: dl oz | 8 (g8
[ad = @ o al o

o
o
o
o
o
o
o

=X
=
=3
=
=

2y i Az 2 il

ik

OPAEN [0] RIW

OPA R (1 AEF ] »

0: ZEI OPA fHiR
1: {fifE OPA fih

PGAEN [1] RW

AT .

0: ZE1k A B4 ot P2
1 fdAE P Y 2 4% il

PGAC [4:2] RW

DY P 2l A

X1
X2
X3
X4
X5
X6
X7
: X8

N o 0o~ WODN P O

IPSEL [9:8] RW

INP ¥ N f ), 3315 m i AN i SR .
0: AlER% A 1 OPAOP

RSVD

BGR #itt (1.5V)

P S AU HE

w N

(2)

NOTE:
1) ARG 2 4% 1 A SR IE RN L

2) Yl SR N, RIS IR ELL G, B IPSEL N EBIEL, OPAX_IGCR 2788 ) OPAXN_EXEN
WAIRE Lo [RIRF 405 06 20088 i Fb BEL AT 348 25 s 1

APTCHIP MICROELECTRONICS
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BRI E B

10.3.3 OPA1_CR (BHEBCKB1EZEHIFIERE)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

©
~
o
3
~

w

N
[
o

RSVD

REVEN
RSVD

PGAC

PGAEN
OPAEN

o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

o

o
o
o

"
"
<

TR

2 il

Eiiip

OPAEN

R/W

OPA B REFE ] -

0: ZEi OPA fHiR
1. ffift OPA itk

PGAEN

[1]

RW

A s dE i R .

0: ZE1b A B4 ot P2
1 fdhE P P 2 4% il

PGAC

[4:2]

RW

P B 1 B

X1

X 10
X 20
X 40
X 60
X 80
X 100
X120

N o O A WODN PP O

REVEN

(8]

RW

UAEETVN Ea vt

0: IE[Hm AR,
1: AR, BRI (INP) A B,

NOTE:

1) A s R SRR IE N B O A8 IS NI, I s L AC ), B RE REVEN.
2) Bl RN, NI R s s oe ], At REVEN, OPAX_IGCR #4784 ) OPAXN_EXEN %4151,
I Fsf 71 08 40 200 384 1 L BEL 38 A7 348 2 2 i o

APTCHIP MICROELECTRONICS
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BRI E B

10.3.4 OPAQ_IGCR (B K A20 A TR 2535 i B 77 2%)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0007

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T Z
X
< o d 3
I n P =
E n: o <
2 g o
(@]
olojo|o|o ololo|o|o|o|lo|o|o|lo|o|O|O|O|O|O|O|O|O|O|O|2|1]1
W|wW|w w W[ W R R|R|R|R
w|w|w|w
ZFR (A Byt ik
GATRM [2:0] RIW | 3835 OO
5 FH PN SR8 2RI, A 7R SO 2% 1 B ) B N2 21 10 s
0: 21k
OPAON_EXEN [3] RW | 1: {fife
TEAF R ARG AR A, G SR 5 A H ity A B ) i N ity 28 A7 H
FHEE B2, DI ZM 51,
K AR AT BHEeERT, FEEANMNN KEY H. HAEE
TRM_KEY : . St N
- [BL16] | W | ey s oxAT7A I, RAZ R0 A4 2.

APTCHIP MICROELECTRONICS
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BRI E B

10.3.5 OPAL_IGCR (B 1A IR 2535 ) B 77 2%)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0007

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T z
LL X
¥ g L) z
§| n = =
o ] <
2 s o
(@]
olojo|o|o ololo|o|o|o|lo|o|o|lo|o|O|O|O|O|O|O|O|O|O|O|2|1]1
W|wW|w w W[ W R R|R|R|R
w|w|w|w
ZFR (A Byt ik
GATRM [2:0] RIW | 3835 OO
5 FH PN SR8 2RI, A 7R SO 2% 1 B ) B N2 21 10 s
0: 21k
OPAIN_EXEN [3] RW | 1: {fife
TEAF R ARG AR A, G SR 5 A S H it A B ) i N ity 2 A7 H
FHEE B2, DI iZM 51,
XA BFAT 28 AT B AR, FTEIEASNE KEY 5. RATE
TRM_KEY : . St N
- [BL16] | W | ey s oxA77A I, RAZ R0 A4 2.
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1/O

11.1 ¥

RENNATEA VO DR Fra i 10 DI#RAT L@ MR GPIO #7288 iT U LILE . GPIO Zi 47
st E S E . S NEH 110 EH (GPIOs) #iA Ul NRHE.
e Port A0: 16 firfa A/fithi 1, PA0.O ~ PAO.15
o Port Al: 6 fiffi N/t 1, PAL.O ~ PALS
Port BO: 2 ffi \/%i i 11, PB0.0 ~ PBO.1
Port CO: 4 % A\ /4t H, PCO.0 ~ PC0.3
Port DO: 2 iz % A\ /4t H, PDO.0 ~ PDO.1

BRI 1R RO I B B B AT S AN R AR S RGN BRI R . F P LA PR R 58 B N T BCE . i RAS
wEE RS, BT E KR S 110 .

11.1.1 FERFHE

e 5fh 11O izt
o ZEiEIN & fHEERX ()
o AR,
o A Rk )
o A N I AR A (A L 1 [ IR i O\ A5 A5 )
o ZIeEHMMEA
o FEFAMEIN, AN LR R R AT (A
o BN, MU AR U PTE G SRR TR e oG, AT ML BD
o A /O FIHEBAHEEC B AR AN R
o HE—AMEIRT LIS T B IR RE
o HrP1AME T DS HREIE AR SR S A 2
o 8 ANMEM (PA0.O, PB0.0, PBO.1, PC0.0, PCO.1, PAL1.3 ~ PAL1.5) SCRFHEN KHLI

APTCHIP MICROELECTRONICS 11-1 Crcmp
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11.1.2 FH#R
Table 11-1 BH#R
Pin Name Function I/0O Type Active Level Comments
PAQ[15:0] | i /O 1 AO 110 - -
PA1[5:0] WA 110 O Al 110 - -
PBO[1:0] WA 110 0 BO 110 - -
PCO0[3:0] BWH 110 O Co I/O - -
PDO[1:0] WA /0 1 DO 110 - -
R

1) K& 10 HFERAN G TEEMARE, SWD I E B A B9 Ehrfiife.

APTCHIP MICROELECTRONICS 11-2
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11.2 ThegHid
11.2.1 HERE

Input/Output/Disable

From Peri.

GPIO/AF selection OMCR
CONH(L)R
From Peri.
>

To Peri.

. -

Figure 11-1 GPIOJE B &

11.2.2 THRFEH
11.2.2.1 ThfEdER

I/O & HISLA 0~ 15 FE H ke, T#EE CONLR 1 CONHR ZifE8s i THLE . 1N GPIO IThfgfEH
B, F@IAAR /O MR2i4£#% (CONLR 1 CONHR) & % GPIO .,

ENEETIRE AT LUE L 77 /7 25 (CONLR F1 CONHR)Z AL B BAR AT &, lanfipe, 25 b H IR .
11.2.22 A ESHHKREE

B0 HAETHIHRETN, B GPIO Thig, HMATIREM T i Esiztil; K2R, /0 Dl i E
BRANR 4 R

o HANARIL (ZEIRFTHD o X AECGEH AR, SO ER R AR R, M NEE T A7 AEPSDR
il

o HIHIBE (ZEIRFIAND o XEEE B, B AR NG AEE ODSR 1, JEH#A74F PSDR #{ &
0; SULFER, HANEEMYIEEL,

o PRSI A S Chay i ORI S N BRARAERE ) o EIRXMUT, W AEEE PSDR 2 S il iR AR
Ao FEFLERFBRNI I, A2 AT T X A S i (R B

o BbF AR A, AT, EEAAT MR . S AONS R B AL 2 BOE I B AR .

210 FHEsEd, B R T E BGER A . B MR EES R E TR, SN
78 GPIO_WODR H B 2 pl e B4 HH 27 7 8% GPIO_ODSR ' (R 2 i B b 2 ) o 28 Py
AL ET % E GPIO_SODR A1 GPIO_CODR X 4% 17 #% K 15 B ok # 7 Bk GPIO_ODSR A AN A . F T3 B
AT PR ERAEMS, BT CAAT DL 5 SEBLAH S GPIO 4 b s b A B AT 32, BLORKS CPU ASBE B4 2 A #24F
AL o X FAESCRF—N 10 S ERIS G, FRXFIE, oA R A& .

APTCHIP MICROELECTRONICS 11-3 Crcmp
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ZAi4s GPIO_ODSR fEfiEE L EdE, 7% GPIO_PSDR fif#E i NEHE .

2 GPIO # iR, KHREENEREThAE N @I 2 F 8% GPIO_DSCR & . X4 AR 20 n DU
GPIO_OMCR HHTICE . &4 110 O L& E WNE58 L A5 FhiThfe, v LLUET GPIO_PUDR &F178%i#17 1%
=

11.2.3 TR

GPIO BT T/ERE FA T UHHTH/EMEE . GPIO Hif4 PCLK IKZ). A LB K GPIO [ 4k
WD, UERF TERANR GEANEGEH SLEEP/DEEP-SLEEP # =) , /10 LI B ARSI AL A,

11.2.4 S1ER o 75 ML Th e

W% B 7745 GPIO_IECR 1 GPIO_IGRP, fLfi[—A~ GPIO & &R v LA B M H Wi . X446 5%E GPIO
1 EXI ThRe#:fHRE, BRI 487 GPIO B N AF EH Thag, HEiZ GPIO [ GPIO_IECR % BAL#flifE, % GPIO
1910 F N AT Ul & AN R W . Flan: K52 GPIO #iFEF B N RXD EH ThAE, 41% GPIO 1 IECR #ff kg
J&, 1% GPIO A LLE TS RXD (IS Ak fish &z A v i

Tl 77 TS SYSCON EXI AR I B A7 SRR BEAT B E . BT A% 10 1513 2 e 7 i 5 2 RE S S

Z 5T R PR . RO BRI T R G4, 24 R4 T DEEP-SLEEP &R, hIHA%. G K GPIO %
SR AT . A 4 NG H AN R DL B B A A7 ¢ GPIO_IGRP SR# X E % EXI.

PA1.0 G:PAO-O From PAD
EXI16 i PBL.0 EXIO | PB0.0 PAOOIE From GPIO_IECR |
| PC1.0 ‘ pCO.0
PD1.0 PDO.0

From GPIO_IGRP

PAL.1 | PAOL

PBL1 EXI1 I PBOll

PC1.1 ‘ PCO.1
PD1.1

I PDO.1

1 PAL1.15 1 PA0.15

PB1.15 PBO0.15

EXI31 | ‘ PCL1E EXI115 | ‘ PCOLS

| . | PDO0.15

Noise Filter

EXI17

EXI31 ~ EXIO

SYSCON

Figure 11-2 GPIO4MER = 7 [ 2 /&
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/0 1

LA T SLEEP #iR el DEEP-SLEEP 31\ F, GPIO A LI/E NMeBRIEE . 2455 Ef At GPIO 4

i DIRER,  GPIO AhEB R K oh AE N i%iEid GPIO_IECR ZiA7-asskflifE, IF HARRMN A EXI 47 Eim it

SYSCON_EXIER {7 2% & Nrhlrfige. AN ) IRQ T2 AE CPU i fit e R E

( WEIGRP, JrEtEXIxfim A 4 >

WEIECR, flifEtHMNGPIOKEXIZIRE

v

B EXIH fil & 2K,
SYSCON_EXIRT/FT

v

M:EXIffipending, SYSCON_EXICR

Y

fffEEXIX, SYSCON_EXIER

Y

e 4= R CPU Wt

i LB b R 5%

{EHEVICH 1 I BEFEXIH T 5,
VIC_ISER

()

)

T

\{\

N AN

Y )
NN

S AEVICHH ¥ MR ] (K EXIH 8T 5
VIC_IWER

Figure 11-3 GPIO#MER b B it B I 72
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11.3 FEAR N

11.3.1 FHFBE

e Base Address of AO: 0x4004_0000

e Base Address of Al: 0x4004_0100

e Base Address of BO: 0x4004_1000

e Base Address of CO: 0x4004_2000

e Base Address of D0O: 0x4004_3000

Register Offset Description Reset Value

GPIO_CONLR 0x00 Az 451 Z7 A7 4% -
GPIO_CONHR 0x04 AR T AR A -
GPIO_WODR 0x08 B 1 A T AT 0x0000_0000
GPIO_SODR 0x0C 4t A A AT 0x0000_0000
GPIO_CODR 0x10 B R A AR 0x0000_0000
GPIO_ODSR 0x14 RS T AT 0x0000_0000
GPIO_PSDR 0x18 B IR FF 1748 0x0000_0000
RSVD 0x1C Reserved -
GPIO_PUDR 0x20 Bt O/l E AL s -
GPIO_DSCR 0x24 I Zf) 588 5 T B A A7 2 0x0000_0000
GPIO_OMCR 0x28 oy AR U B A A7 A 0x0000_0000
GPIO_IECR 0x2C AR Hh T e 2 A7 A 0x0000_0000
GPIO_IEER 0x30 AR T e 15 B AT A AR 0x0000_0000
GPIO_IEDR 0x34 AR TS AR TS R AT A7 AR 0x0000_0000

HE:

- GPIO_IGRP f} GPIOAO fi#i [l [7]—/> PCLK

e Base Address of GPIO_IGRP: 0x4004_4000

Register Offset Description Reset Value

GPIO_IGRPL 0x00 AN R T 2L T B P A e 0x0000_0000
GPIO_IGRPH 0x04 AN Hp T A L B A AT A 0x0000_0000

APTCHIP MICROELECTRONICS 11-6 @cm
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11.3.2 GPIO_CONLR (&A% 2/ 5%)

Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 16 |15 14 13 12 11 10 9 8 5 8 2 1 0
v £ X a & a o g
olo|loflofo|o|o|O|O|O|O|O|O oloflo|o|o|O0|O]|O]|O 0 olofofo

R R R R R R R|R|R R R
W[W[W[W|W|W|WWIWWlWW| W W[W[W[W|W| W W|WlW W[{W[W|W|W|W

Name Bit Type Description Reset Value

P7 [31:28] | RW | 10 & 7 fIZh et 0x0

P6 [27:24] | RW | 10 & 6 FIZhAet 0x0

P5 [23:20] | RW | 10 &I 5 FIZh et 0x0

P4 [19:16] | RW | 10 & 4 Thaekist 0x0

P3 [15:12] | RW | 10 &M 3 Thaeist 0x0

P2 [11:8] RW | 10 &M 2 Zh ekt 0x0

P1 [7:4] RW | 10 & 1 12h e 0x0

PO [3:0] RW | 10 & 0 1 ZhREAR 0x0

0: GPD, GPIO i A%t ZE bR (BRI )
1: GPI, GPIO #i N fERR =X

2: GPO, GPIO #it ez, HAZEIL

3: GPO, GPIO iy i A i gy Hi A5 2

4 ~15: AFx (x MWLFFER), DhaeE B (S 008 IR &)

APTCHIP MICROELECTRONICS
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11.3.3 GPIO_CONHR (Bfrish| FER)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 5 8 2 1 0
A A 5 A 5 5 g g
olo|loflo|lofo|o|o|O|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O 0 olofofo
R[R R R|R|R|R|R R R|R R R
W[W[W[W| W W|W|WIW[W[W[ W W W W W W W W W W W W w W[{W[W|W|W|W

Name Bit Type Description Reset Value
P15 [31:28] | RW | 10 ¥ 15 FIZhae =X 0x0
P14 [27:24] | RW | 10 & 14 FZhaesi=X 0x0
P13 [23:20] | RW | 10 & 13 FIZhae k=X 0x0
P12 [19:16] | RW | 10O & 12 fZhfeist 0x0
P11 [15:12] | RW | 1O &M 11 MThaefsist 0x0
P10 [11:8] RW | 10 & 10 1) DhRes=A 0x0
P9 [7:4] RW | 10 & 9 mZhREAR 0x0
P8 [3:0] RW | 10 & 8 mhREAR 0x0

0: GPD, GPIO i A%t ZE bR (BRI )
1: GPI, GPIO #i N fERR =X

2: GPO, GPIO #itfligesi=, HAZEIL
3: GPO, GPIO i i A M g Hi 455 2

4 ~15: AFx (x MWLFFER), Thae S B (S 08 IR &)

APTCHIP MICROELECTRONICS
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11.3.4 GPIO_WODR (%1 Hi#iE /7 5%)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
g WIS 2 N I Q| o of | ©f b | W] | =| ©
2 gl el el e e e d|alda]aldalala
ofo olo|o|o|o|o|o|o|O|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O|O
W[{W|W|wW|wW
Name Bit | Type Description Reset Value
Ui 11 X HE O 4 i or
0= XREMEO, IKHT.
1= XfNEHEDT, &,
b W ZHFFRMR S EH% GPIO_SODR (fih BAL % F4) M 0
X [x] GPIO_CODR (ffi th il B #5478 — 0. {EJ2, ARRMMIT{ET Ha i
iy H B AR E [ — B TR g B (L A 0). IXNIHRE RS A AE A
GPIO_SODR Al GPIO_CODR A~—#f.
WA I Aet U %77 2% CONLR B{ CONHR AR & i GPIO ,
i L B A A R
(2
APTCHIP MICROELECTRONICS 11-9 APT CHIP
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11.3.5 GPIO_SODR (%} BAL&7758)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7

HB Y feti NI 2 /£ % CONLR B, CONHR 1414 B 1,
GPIO , %t FIBHE A &A% .

o
| <[ M| N| | O
é R R RN SRR RN
ofofojojojo|jofofojojojofjofojojojojofjofojojojo|jofojojojojof|ofojo
R R W W|W|W[W

Name Bit Type Description Reset Value

o x i E 1

0= &R
Px [x] W | 1= N GPIO BRI B4 E 1, md-T 0

APTCHIP MICROELECTRONICS
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11.3.6 GPIO_CODR (#5577 5%)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13

12 11 10 9 8 7 6

[a)
O < M N | O©
é S B R B R R SR A R RS RN S R
ofo 0 olo|o|o|lo|o|O|O|O|O|O|O|lO|O|O|O|O|O|O|O|lO|O|O|O|O|O]O
R W[{W|W|W|W
Name Bit Type Description Reset Value
Ui xR A F
0= TRR
Px Ix] w 1= R GPIO &M th B BIEE, ALK 0
A M Ih e 7E 7 /7 4% CONLR 2 CONHR 1 #1% & i GPIO
T EREE A4 23U
(2
APTCHIP MICROELECTRONICS 11-11 'APT CHIP
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11.3.7 GPIO_ODSR (#iHPR&SFAR)

Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

RSVD
P15
P14
P13
P12
P11
P10

P9
P8
P7
P6
P5
P4
P3
P2
P1
PO

Name Bit | Type Description Reset Value

I 1 x A RS

0= XIBAGIIE AN, 1KHET. 0
1= XREME N, R,

Px [X] R

APTCHIP MICROELECTRONICS 11-12 C
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11.3.8 GPIO_PSDR (BHIR&HEFE)

Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

(@]

> B 3 Q2 Y D 38 o of | o v | o o = O
%) gl el el e e e d|alda]aldalala
[0 d

ofofojojo|ofofojojojo|0|O0
R R
Name | Bit | Type Description Reset Value
Ui 1 X HE RS
Px DI | R o= stRiEHA, KT 0
1= XRAEAT, &

APTCHIP MICROELECTRONICS 11-13 C

PT CHIP



APT32F171 /0 1

11.3.9 GPIO_PUDR (LHi/ FHic B &7 5%)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P15
P14
P13
P12
P11
P10
P9
P8
P7
P6
P5
P4
P3
P2
P1
PO

Name Bit Type Description Reset Value
P15 [31:30] | RW | k#i/ T4 10 & 15 'b00
P14 [29:28] | RW | LHi/FHi 10 & 14 'b00
P13 [27:26] | RW | LHi/FHi 10 & 13 'b00
P12 [25:24] | RW | LHi/FHi 10 & 12 'b00
P11 [23:22] | RW | k#i/ T4 10 & 11 'b00
P10 [21:20] | RW | k#i/F4210 & 10 'b00
P9 [19:18] | RW | kHi/ T+ 10 &9 'b00
P8 [17:16] | RW | LHi/FHi10 &8 'b00
P7 [15:14] | RW | LHi/FHi10 &7 'b00
P6 [13:12] | RW | LHi/FHi 10 EH6 'b00
P5 [11:10] | RW | Efi/FH10 5 'b00
P4 [9:8] RW | EHi/FHi 10 B4 'b00
P3 [7:6] RW | B/ THi 10 &3 'b00
P2 [5:4] RW | b4/ T4 10 &2 'b00
P1 [3:2] RW | bHi/ T4 10 &1 'b00
PO [1:0] RW | ¥/ FH10 B0 'b00

'b00: bFiEEil, gk
'b01: bFifligE, NHidk
'b10: EHiZEik, FHifEgE
'bll: bFiEEIE, NRAE

Rp{i7E 25 77 %5 CONLR 5{ CONHR L& i GPD, Zifi#s PUDR H IR AE 3.

APTCHIP MICROELECTRONICS 11-14 Crcmp
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11.3.10 GPIO_DSCR (WRzhiRE i B 577 5%)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P15
P14
P13
P12
P11
P10
P9
P8
P7
P6
P5
P4
P3
P2
P1
PO

Name Bit Type Description Reset Value
P15 [31:30] | RW | IO & 15 325 ic & 'b00
P14 [29:28] | RW | IO & 14 W) 5m R E 'b00
P13 [27:26] | RW | 1O & 13 )R EHLE 'b00
P12 [25:24] | RW | IO & 12 K 5mEHCE 'b00
P11 [23:22] | RW | 1O &M 11 3x3h 5% & 'b00
P10 [21:20] | RW | IO & 10 32 5% ic & 'b00
P9 [19:18] | RW | IO & 9 Ixzh 58 E ic & 'b00
P8 [17:16] | RW | 10 B 8 Ikzhs AL & 'b00
P7 [15:14] | RW | 10 B 7 WXz AL & 'b00
P6 [13:12]) | RW | 1O B 6 WXz & 'b00
P5 [11:10] | RW | IO & 5 Ix2h 58 E ic & 'b00
P4 [9:8] RW | 10 &1 4 SRz 50 4 it & 'b00
P3 [7:6] RW | 10 &} 3 Iz L E 'b00
P2 [5:4] RW | 10 &} 2 3Rz} il E 'b00
P1 [3:2] RW | 10 & 1 3358 Rl E 'b00
PO [1:0] RW | 10 & 0 Ixah 5 % FL & 'b00

A 10 3 PIAS bit 735 e B IXANAE S AIKENIE G, R 10 BT, BB RE /0 AT UL EAN R S
Hito AEMEGIEEAS, BEEIRENRE S FT UL AN E AR R AR .

BITL | WA iE BITO | Wz E
0 3 10 A 0 559K Zh fE
1 TR IR 1 5 A EN e

NOTE: fEJiJRMkshiE= A LED K SEG & A 2, HAWE M ILINRE. LED §) COM & K s X s N vl LA KF
120mA K7, ECPO & A ST = Ik 5h A J1 1A%

APTCHIP MICROELECTRONICS 11-15 Crcmp
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11.3.11 GPIO_OMCR (i B FF75%)

o Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5] 4 3 2 1 0
N | M| N| ] O
9 2 5 5 5 5 8 & & 2 25l &f & &l &
n al al al al al al 8| &l af af al al al al gl a
[ad ol ol ol ol ol ol ©| O O] O O] O] O] O| O] O
ofojo|jojojofofojojojojofofojojo o|jo|joflo|jO|jO|jO|OfO]|O
R R R
WIWIWWWWWWWWWWW W WW
Name | Bit | Type Description Reset Value
i I x PR AT REAE 1L
ODPx (] RW | 0= GPIO & x b THFIRHHEIR (b b i) 0
1 = GPIO & x &b+ FF et =0

NOTE: SRITIRMERE, HINFE IR REAREN KT 75 B IRah my BT I, R B R b P

APTCHIP MICROELECTRONICS 11-16 C
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11.3.12 GPIO_IECR (M o Wi fi B 2 77 5%)
e Address = Base Address + 0x002C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
332222 22592 2 2e e
| | W| Wf W w Y Y W W W W wwy ) w
0|0|0]O0 o|olojo|0|j0|O|O|O|O|OfO|OfO|OfO|O|O|OfO|O|O|O|O|O]|OfO
R RIR|R|R|R|R|R|R|R|R[R|R R
WIW WIW[WIW W W W W W W W W W W
Name | Bit | Type Description Reset Value
Uit 1 X AN A /A AL
IENx | [XI | RW | o= shipepiitizsil 0
1= M ERe
NOTE:
(2
APTCHIP MICROELECTRONICS 11-17 APT CHIP
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11.3.13 GPIO_IEER (4B i f Rk 1 B %7 77 48)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
e e v A M e A A e O
Wl w| w| W wf wf W W) wy W Wi W)y e w

ofojojofojofojofojofo|jojofojofojofojojo|jojofojofojojojojoyo0j0o|o

R RIRIR|R|RIR|R[R|R|R|R|R R

WIWWWWWWWWWWWWWWW

Name | Bit | Type Description Reset Value

i 1 x A v W R B B A A A

IEEX | X | W |o0. 5 ‘0" WEM 0
1: 5 ‘1" WHXEiZ GPIO 4N a3k

NOTE:

G RN RS AR

APTCHIP MICROELECTRONICS 11-18
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11.3.14 GPIO_IEDR (48 WifiE BeE bR A AP 8%)

e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
R R EEEEEEEE R
U U W Wf wf wf Y W W W Wy w

o|olojo|jofjo|jofo|0OfO|OfO|OfO|OfO|O|O|O|O|O|O|O|O|O|OfO|OfO|Of0O]O

R RIR|R|R|R|R|R|R|R|R[R|R R

WIW WIW[WIW W W W W W W W W W W

Name | Bit | Type Description Reset Value

IEDX [X] W

uti 1 x AR A T BE T bR AT 7o
0: 5 ‘0 WL

1: 5 ‘1 WXEiZ GPIO 4N Ik

NOTE:
R as RS R i d
APTCHIP MICROELECTRONICS 11-19 C‘rcmp
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11.3.15 GPIO_IGRPL (M5 o Wi i B & 77 58)
o Address = Base Address + 0x0000, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 7 5 4 8 2 1 0
[a) N~ [a) (o] (&) Lo [a) < [a) ™ [a) N (&) — [a) o
o o o
3 & g & |3 = |3 & |3 & |3 & |3 & |g &
x 0] x 0] x 0] x 0] x 0] x 0] x 0] x 0]
ololo|o|lo|o|o|o|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O 0 olo|o|o|o]|O
R|R R R|R R R R R|R R R R
W{W|W| [wW|w[w| |[w[w|w| |wW|w|wW W{W|W| [wW|w WiwW| [w|w|w
Name Bit Type Description Reset Value
GRP7 [30:28] | RW | dkBAMT k4L 7 0
GRP6 [26:24] | RW | EBAMNE 4L 6 0
GRP5 [22:20] | RW | RN 4 5 0
GRP4 [18:16] | RW | 4N b4 4 0
GRP3 [14:12] | RW | RN 4 3 0
GRP2 [10:8] RW | AN a2 0
GRP1 [7:4] RW | AN 4 1 0
GRPO [3:0] RW | &AM 4 0 0
0000: GPIOAQ.x #ik
0001: GPIOAL.x #ikr
0010: GPIOBO.x #{ik
0011: GPIOCO.x # ik
0100: GPIODO.x # ik
Other: GPIOAQ.x #i%
X R
@
APTCHIP MICROELECTRONICS 11-20 'APT CHIP
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11.3.16 GPIO_IGRPH (455 = i 4HL it B %5 77-2%)
e Address = Base Address + 0x0004, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 7 5 4 8 2 1 0
a) 9 a) 3 ) “ a) N ) N a) S ) o a) ®
S8 I3 & |3 & |3 & [ & |3 @ |3 & |[3 &g
%) o %) o %) o %) o %) o %) o %) 04 %) x
nd 10} nd 10} o o [0 o [0d o [0 o o O [0 (O]
ofo o(o]|o olo|o|lo|o|O]oO ojo]|o olo|o]|o 0 olo|o|o|o]|O
R R R|R R R R R|R R R R
W[ W|wW W|W|w W|W|W W|W|w W[ W|wW W[ W W| W W|W|wW
Name Bit Type Description Reset Value
GRP15 | [30:28] | RW | i&#4h B4 15 0
GRP14 | [26:24] | RW | i&#4M B4 14 0
GRP13 | [22:20] | RW | d&#eAMERAR 4L 13 0
GRP12 | [18:16] | RW | &¥AMERARH4L 12 0
GRP11 | [14:12] | RW | &AWL 11 0
GRP10 | [10:8] RW | &AM 4 10 0
GRP9 [6:4] RW | &5 e 9 0
GRPS8 [2:0] RW | &AM b4 8 0
0000: GPIOAQ.x #ik
0001: GPIOAL.x #ikr
0010: GPIOBO.x #{ik
0011: GPIOCO.x # ik
0100: GPIODO.x # ik
Other: GPIOAO.x #i%
X FKonHEL
(2
APTCHIP MICROELECTRONICS 11-21 'APT CHIP




APT32F171 TCO

BHER S (GPT/TCO)

12.1 ¥k

HAER 2 0 (GPT/ITCO)E—A 16 LLfER /AT HuUbe, & ThFEEHI 28 f L IFAT 10 FH8%. Erfss 04 3
AN NEHEIE, 2 R T ARG A R AR 2R, FORSEIL&FIIhRE, BIansiRm g, FHE, WK
T, Bkob &g, PR, kR TE R I (PWM)ZE,

r+4

APTCHIP MICROELECTRONICS 12-1 Cﬂ::mn



APT32F171 TCO

12.1.1 EE4EH:

TCO A=/ ilig. HANIEIE, #AWTI6E:

= 1416 Al B AL s GPT_CV

- 316 AL A AR
1 AT LA P A7 48 GPT_RC
2 ML A F A7 4% GPT_RA il GPT_RB

= 1Mik$Eds, PTLULHE 6 DM ERE, Hoh 5 ANNER, 1AM SMEB.
SRR 2 AN ENRA G TE RS, PR AN Bk R
A E S T LA A VR S0 1 s VR

- FYRFRMPIWNERE, SCRE R A
- MR H COVFS
- FATHE A BB ok % 77 98 B # A\ 43 LDRAS or LDRBS
- HEFAE A, B EC 51HE % CPAS, CPBS, or CPS
= SMEIERI: ETRGS
- AEAE R LOVRS

- LAEAFRRIR, AR E AR AL

- IANEAAE AL AT LU AL A A DL HAH KA AE 2 (PMC 2R A2 28BRAM) o 3 /> 1/0 & JAI AT LAR AR & FioAS 16 (¥ 2 g
(MR AN A AR K o

— R, TIOA B — NN, FRBAGARE A, FA8 B, s E M NMRIR. IR A 2%
3, TIOA K P .

- TIOB, fEMIEH, R— AR IE, TAEROE A A 2R, RIAT DL (508 I St (OGR4
), AT B Al N Sl A Y (B B AR ) o

- TCLK, fEMHRAAMPIE R AT, HE MBI B -

APTCHIP MICROELECTRONICS 12-2 Crcmp
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TCO

12.1.2 E#R
NRINH T A FEA R R o

Table 12-1 ANEENRTF K& MR

=7 B IR B K2R B K2R
BRI TR S AR MU A
TIOA[2:0] | Hifef NBLE ANl | far % O
TIOB[2:0] | % A il LA Y2 RO
(GPT_MR.EEVT = 00) (GPT_MR.EEVT =01, 10, 11)
TCLK[2:0] | 4MEREsBhii A P R RITON AR BRI N
ETR HNERIE) G (L THIT) AR [0 (B THIT) AR (BT
@
APTCHIP MICROELECTRONICS 12-3 APT CHIP




APT32F171 TCO
12.2 DigediR
12.2.1 HEHUERE
TCO_CLKO>
TCO_CLKL>
| ePTC_BMRLO) | EEVT TCO_CLKZ>
GPTO_MRI[11:10]
TCLKO
TIOAL TIOBO
TIOA2 LSO
_— ) xco_ |29 _
TCLK1 XCL 2(1) Trigger
TCLK2 XC2 i <_TI0AD >
¢ c 11 Timer Counter
Channel 0 TIOBO
_PCLK | Counter Clock.
96MHz Clock Ctrl Block »
GPTC_BMR[3:2] EEVT —Reset or start—
GPT1_MR[11:10]
TCLK1
_TIOAD_ TIOB1
TIOA2 _
— xco_ |99 ,
TCLKO | XC1 23 Trigger |
TCLK2 XC2 .
11 Timer Counter TIOAL >
Channel 1
TIOBL >
GPTC_BMR[5:4] | T_
EEVT Reset or start—
TCLK2 GPT2_MR[11:10]
TIOAO
TIOAL
I TIOB2
TCLKO xco |90 _
TCLKL xc1 | 91| Trigger
XC2_|1;

[Eny
\_o
Y

A 4

Timer Counter

Channel 2

TIOA2 >

Figure 12-1 i %€ B 28 HE &
HE: EEPIER Trigger I TIOAX/TIOBxX NERT BRI HTH, FISRER, FHIRSMIE A

T—Reset or star

TIOB2 >

<\
ST

APTCHIP MICROELECTRONICS

12-4
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APT32F171 TCO
12.3 AT Ref#R

12.3.1 BFpPE

12.3.1.1 HER

8 ER 28 TCO v LARE & S M AR B8, Xz 75 GPT_MR K CLKS[2:0]iX 3 Az RiEF 1T £as iy £h
J& 5 DN E B (C_CLK/X)IE AN £ (TCLK).  [Fif, C_CLK ixANiHHigeit#h XAl Lk TCO i) PCLK
WE MRS N TCO L 1H4EH) 96MHz =i i 4f HFCLK.

TS I BT AR DL R AR

o HMNEFEMHIA: XCO, XC1, fil XC2

o SANEKEPREE 4 C_CLK/2, C_CLK/8, C_CLK/32, C_CLK/128, #1 C_CLK/1024
o FERKMPETER (SRR )

IR B, BOCTHEON K B AR PR (S R ) Ao AR E

BRI () = 2'°/CLK (CLK #iAi g Hz)., 30k = 1/CLK.

TZIE I #4530 RF 96MHz B sy N AR, Ay ASEH moks BE ) PWM STt o 75 5 ) vt v b, 1 2l 7
£ SYSCON Hibe b o i ok I 1 B (SYSCON_CLCR #7748 ) HFOSCEN fir), Jf H& iz phfa s
(SYSCON_CLCR #if7#sH ) HFO_ST 1), #AJ5Fi¥ GPT_BMR H[) HSPD_EN £/ & 1.

12.3.1.2 B4 ESHE R
DI Bk PR R R

CLKS
HSPD_EN GPTX_MR[2:0]

GPT_BMR[8]
/1 \I\

1/4

000

1/32

001

1/128

010

1/1024

011
100

CLK

CLKI
GPTx_MRI[3]

XCO

101

HFOSCEN XC1 110 BURSTCLK
SYSCON_CLCR [20] XC2 111
1™
— 00
o1
10
11
BURST
GPTX_MR[5:4]

Figure 12-2 B} 8FikiRAERAE

APTCHIP MICROELECTRONICS 12-5 Crcmp



APT32F171 TCO

12.3.1.3 A ERET 4

IR PRI B R, 16 A7t B ol URAE—A 16 SRS TR e . AR P AR (B R 2 T B R AT A e
HI%E 3 7 CLKI R 5E8) &bt 8eesn 1.

AR SRAE P AD PRI B, DA 2SR AR R I B kv 4 5 B #K F- PCLK A 39

12.3.1.4 FERKIHET B
IR BURST (HAZ5 A7 88 HU[5:4100) E+E 1AM B, B ATZKANFM RIS B2 B A 5 CLK HEAT H#4E
FTLL, 1A FH 2 B 25 B Bl R G 2 CLKBURST s g A R HEAE T, R B R

CLKBURST

CLK |||||||
Clock Counter ||||||||

Counter Value GPT_BMR=0x00000002

GPT_MR=0x00000110

Figure 12-3 Bkt ies &7 B

APTCHIP MICROELECTRONICS 12-6 Crcmp



APT32F171 TCO

12.3.1.5 16hritHas
16 A7t Hss i Boc R 8 AN bR : 5 AN ERFT 3 AN .
TR LU I 21748 GPT_CV SERF 3B H5 2% (1) 400

TR R AE R AT, THEUE R E B v 0x0000, WHREEMERE, ABATTHEES 2 M 0x0000 FFUaTHE. I Bk fif gE el 24
1S #7728 GPT_CR 1958 2 £ CLKDIS #1%f 1 £ CLKEN #24i.

T BOE B R T EUE(OXFFFR)I, TH4as IR S| 00000, Jf HLK i tH bR 5 AL(COVFS, R A74s GPT_SR I3
0fr) & 1, [FWS Ay A=A — A i GE I o A e o A7 2% GPT_IER [¥5% 0 iz COVFS fififig, id i Wrdk k&5 17 3%
GPT_IDR ()5 0 {7 COVFS 2%11), ARGk 8 iR 4.

THEES I B AL

MU TR AR, THEUE AT DU T S A 5 & Y 0x0000:
o H{F%k (GPT_CR ff] SWTRG)

o HMERflR

o HEE C ML

o MEHUEH R A72E GPT_BCR K58 1 {7, [z TCSYNC

R EERAN, HBESE T MR B AR 0x0000, 417 K-

Clock k 4
Counter | | |

Counter YOO X Dx0000 }( 0x0001
I
:
1
Trigger |f :
]
1
1

Figure 12-4 R EBIER

g
g
s
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APT32F171 TCO

12.3.1.6 16/ & 1728
I I A R EIE A 3 A T AR LB 16 AL AE RS
HEEFCIIIE B 1T LR % B A7 B F TR S AP A e R LB A A7 28
TERIAER, 25 A7E88 AR B AL 374735, JF HL&7E TIOA MR LIl i B v K f .
TEB R AR, 178 AR B NI 17 28
T C MAGE & — AN A 77 8% o

MRS B ER LU R FF A7 2 I P B AE AR R, PR FF A7 A8 T LU= A — MR B (RC), 8 7= A fR LI T (RA,
RB #1 RC).

TESERRM F A, 7R B LR D A0 R T A 305
FLAifE = (tx CLK) - 1

o t= FHEPEAEMK (RN AL

o CLK = THEEsm 8l (BAFR2E N AT

i

2% PCLK = 30MHz Itf, ikit#8s7E 0.1 B )5 KA — it BUE 25 T LR A7 28 O A
E4ifE = 0.1 x (PCLK/1024) - 1 = 0.1 x (30000000/1024) - 1= 2928.69

HUREAE 2929 (0x0B71) 724E#) 0.01% I Z .

12.3.1.7 AR A
30 P 58 ) 20 A A 1R 22 1 AR VAR I 3% 19

TAFRR A HRE T BN ZhRE:

o AR
—  TIOA fE A M &k A AME bk
—  TIOB {EA#MTi A

o PIBRAER: XPEIEEI
—  XCO0, XC1, XC2 fE NS K

o WIERAEM: R
—  TIOB fEN#ME &
BEANAMERAAGIN ,  EROT DAk B B, RRRISEE A R R
R EALA A RAETE T AN S B
SR T AN O, IR IE 12 Mtk A YR A A N ke B FE KT PCLK BT A .

APTCHIP MICROELECTRONICS 12-8 Crcmp



APT32F171

TCO

12.3.1.8 Hlr

B E R 2R A EIEAE 8 MW, ‘efi1n Ll GPT_IER 1 GPT_IDR &7 3 pe o & 22 H .

TARRE ke T WRLE I AT L, T R s

Table 12-2 A4 ¥t

Wy 42 BR IR B R AR
THEE i W COVFS o o}
THEE BN G T I LOVRS ¢} X
b2 A7 A UCECH BT CPAS X o)
ELAG %517 2% B ILEL - i CPBS X o)
LA ZF A7 4% C ILACH T CPCS o o}
WAL 1785 A h Il LDRAS ¢} X
WA A 745 B 1T LDRBS o X
AR AR il ETRGS o 0

APTCHIP MICROELECTRONICS
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APT32F171 TCO

12.3.2 R

12.3.2.1 ¥k

2 WAVE {7 (B FF 17 a8 1055 15 A7) /2 0 ek, g I ds TAE i de i X (nr H TR AR o

TR A A S A5 BRI AR 2R HK TIOA I TIOB 14 N .

P AR AT DL SRAGIN 2 AN T % Az 0 1) B s 18]

AT LU AMERAE TIOA B TIOB LIS AME T, AT U P BRI SR (P il & 55 1 EL L2 A7 2 R UL IE)
TIOA LAME A (BT N U AT UL THEME RN A4S A, iETFEBUE BN Z 748 B, B AR ThRE(EE BT A
HPIT 64 -

FAray C A DL E — AN Filde & SCHF 0 EL B (16 £i7) -

MR AT AE AR B BN, AT DUZE I A b 1 B e b

FH P AT DABE 20k 356 A B8R (PCLK/2, PCLK/8, PCLK/32, PCLK/128 5 PCLK/1024), Bi#sMiBifshiE (XCO,

XC1, XC2).

FEk PR T DUR R P> AR RR R I I B B, TEARME B 2% “IPBhiE” &5,
SE I 3848 DA T A5 50 23 77 HE v -

DO R 1D

o RAIA

¢+ RB#HA

o UHEUEH (ATHEUE A OXFFFF 1t %] 0x0000)

o ERAZH (Y4 RA Hi#H RBIEEAILEUN X AENL)

o  RCITH (THEEHEEIZ A28 C e 1IMHE)

e, [P A7 T AR A — AN A i, Ak A T8 A T gt B E O BRI TR R T
N LT, R T .

APTCHIP MICROELECTRONICS 12-10 Crcmp



APT32F171

TCO

12.3.2.2 MPTIOABKM T, LAKTIOBFMTIOARIFAL

TIOB &AL H HIFUETHEL

TIOA ETHBE A RA, TIEBEH N RB.

2 RB #AN, UL,

G i BT A AT A 3

TIOA
inputgt_! !_I
' ' '
58 2 5 8
: 3 3§ 2
c § 8 ¢
2 2 B
i
& o
x
B
5

S S S O S B
input

Load RA

GPT_MR=0x00020140

RA [f{E A TIOB 1 TIOA I % .

(RB-RA) A TIOA Jikt i) o5

Figure 12-5 TIOA Jik# 55 B

ERIMEREE S, TIOAW TN ASIETEUASRARB. RAREZSHABRN, M2 HAERARA BN MHTIZ

Ty RBEASHERATEER .

APTCHIP MICROELECTRONICS
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APT32F171 TCO

12.3.2.3 W TIOA_LFEAZE S b T+ I E] R B 8]
TIOB AW & A7 3 H - ia 4.
FIGHHUE I E —A TIOA EFHEEH A RA, 3 A TIOA EFIFEH A RB.

TIOA {input)

Load RA |:‘

Load RA
Load RB

Reset Counter
Reset Counter

GPT_MR=0x00050140

Figure 12-6 TIOA EF+#

RA (&~ TIOB 1 TIOA I % .
(RB-RA) NTIOARKH [ & 1

APTCHIP MICROELECTRONICS 12-12 C
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APT32F171

TCO

12.3.2.4 MPTIOARKM % B EE A (TIOBRMEH)
TIOA TRIBENIFHIFIETE, 1 RA C& AN, 4 TIOA TEBHEA RB.

TIOA EFHAE A RA.

TIOA (input)

Reszat Counter

Load RE & Rasat
Counter

Load RA

GPT_MR=0x00090640

Figure 12-7 TIOA Jk 3% BEERE A

RA FIME N TIOA Jikh 58 FE (IR FE ) A&
RB [11{E 4 TIOA [F1 & BN K- .

12.3.2.5 #MERETAPTCLK I EEAE T3

BN TCLK A, HEUE N 1.

S —

L J

TCLK
{impt)
|
TIOBE ﬂ
(input) |
Counter I
|
P I
3l L
2 - L —
14+ —
o i
reset

GFT_MR=0x000001035
GPT_BMR=0x00000000

Figure 12-8 TCLK #13t%k

12.3.3 AR B TCLK EFHE AN

APTCHIP MICROELECTRONICS
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APT32F171 TCO
W R AR
12.3.3.1 ¥k
2 WAVE fL (B A A48 158 15 fr)s& 1 s, @ & AR KA. 28R TIOA X4
VRSB . TIOB T AT LA 224k i (OUUB TR A RS =) 5 A\ (BRI A AR ()
W R AR AR T DL R = A 6 RR 11 3l 2 ) A 1) A T

TIOA EHIME B (% 1, &0, BiEfE) b4 NFIFEH:

. BAF

. SRR AR (BTF, N BREE BT EF)
. THER A EL R R A7 A A BOEDLAC

. THEER A EL R A7 2 C OMEIL AT

fEu% s, TIOB A B (E 1, 2 0, s HIE) 4 DFrFEH:

. BAF

. SRR (BTF, T EREGE BT T EF)
. THEER A EL B R A7 4 B AO{EILAC

. THEER A EL R A7 4 C OMEIL AT

2 TIOB HITEAMAR AR, HE AT 4745 B AR
AR A AE A C FMEILECR, 7T DUk 3 it

: PR T B ELAE RN B F A
- PHHR I LA
- VA B LV HOF LSS P SB HOTE 6

W Z A4y C VLECE BT a1, AT L= A —ANES e, B NE A4 C BIE+L. WRAFEF TG
e, AT LR A —ANESR Y, R B B SR T EUE (OXFRFF) B 7= A 11 J5 1.

FH P a] DLBE 20 B N B4 (PCLK/2, PCLK/8, PCLK/32, PCLK/128 uf, PCLK/1024), i #hEitshJE (TCLK).
SCRERERK A, T CAR SR AERR R IR Bh B, VLIS BiE S CHTEPIR” FE.

APTCHIP MICROELECTRONICS 12-14 Crcmp



APT32F171 TCO

NIFEA A W

. G0 280 A1 ik

. TR (AT EUE M OXFFFF 7224 0x0000)
. RA ULAC (VU ER ELAC AR A7 2 A [REAHEE)

. RB ULAC (VH A ER EL AL AR A7 2% B {E AHSE)

. RC ILHC (THEUEIR LU A7 4% C M1EAHEE)

B, [P AE e o] AR A — AN B, b A S TE A T s B B BRI TR THE.

N LT, s 7RI R AR E.

12.3.3.2 AR R E RS (PWM)  (BTEH )

TIOAHRAFIRCIME R E & s, TIOBHRBFIRCHLE o

counter

TIOA
{output) ! :
| I
TIOB | !
(outputj}— | .
[ i

B

Trigger _ﬂ

starts the counlar and inilalizes TIOA and TIOB

GPFT_MR=0x0602C000
GPFT_RA=0x00000014
GPT_RB=0x0000003C
GPFT_RC=0x00000064
GPFT_BCR=0x00000002 (softwrar trigger)

Figure 12-9 XUk 5 B 1 il

RC KA EPR MM SHIHIZE, RA HE TIOA K EZ L, RB HE TIOB I 5EH .

APTCHIP MICROELECTRONICS 12-15 Crcmp



APT32F171

TCO

12.3.3.3 FEAE2NMNE M FRMEMEMAR R K A EES EE#H HER)
R LR RA EIKHE TIOA B4, 11403 RC A% TIOB #4% . A & (SR #0F) B 3hit
Bt H1is4k TIOA Al TIOB.

TIOA S

{output) |

TIOB T

{output) |

Trigger _h
ag T

starts fhe courder and initializes TIOA and TIOB

GPT_MR=0xBCA3C000
GPT_BCR=0x00000002 (software trigger)

Figure 12-10 2 Square Signals

RCHEPI/ME T HIIZE, RAN R E R MG T HIAHCLE R o

APTCHIP MICROELECTRONICS 12-16
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APT32F171 TCO

12.3.3.4 PARpE KM (O H BTEAR )

HAE R IG5, AL TIOA F1 TIOB L= E ikt

TIOA Jikit (156 B2 B RA HMELERE, TIOB fikyr i1 %8 2l RB MR IR E

RE RS H AR IS, A 2=t kb .

MR RIS, TR A BAE T — AN RO B TR IR T

I R AEE RS S B A 205 R ko, i E RC=0, 534 MR A7 3%
CPCTRG % E N0, B RC ULEAEMfd A .

e, P B R R RC=0 [IUCEL SR, T AN Al % A

FEIXFIBBLT, F P 0 B LR 75 7795 RB UCHRI 28 i S o, AT 134
MEEBCH M iR A, P AU O T R I B R

Dizable Enable

Conmriar Counter Counter
[ L
RE S N ———-l—l——-
I 1.7 |1
RA AT T T T AT T
Re=0 T L >
TIOA ﬂ | [ |
{output) | | I

TIOB l,' \ l.' 4
{output) '

|
Trigger |

GPT_ECR=0x00000002 {enable the channel clock)
GPT_IER=0x00000008 (enable interrupt CPBS)
GPT_MR=0x06068400

GPT_RA=0x00000002 (waveform mode)
GPT_RB=0x00000005 (waveform mode)
GPT_RC=0x00000000 {waveform mode)
GPT_CR=0x00000004 (reset and enable counter)

(wait for interrupt)
GPT_CR=0x00000004 {dizable counter)

GPT_CSR=0x00000008 (clear interrupt)
GPT_CR=0x0000000A (reset and enable counter)

Figure 12-11 F=A:fkae
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APT32F171 TCO

12.3.3.5 TIOBSI N E iR (FREFEH HER)

LSBT, TIOB #BRAEAR, (HA TIOB R LMENARIA, I ELAT LI TIOA i f
5.

IR HTER S5 — AN B CRUBKSh SEEE ), (H TIOB A BB, mfE N — Ml .

Counter

|
RC r
L

RA

¥

|

TIOA l|'
{output) . '
Trigger J‘| I !

(rising edge
of TIOB ?
imput) 5

1
|
1
—_
|
1
1
1
1
I
1
1
|
[}
I

I G

tarts the counter and initializes TIOA and TIOB

GFT_RA=0x00000004
GFT_RC=0x00000032
GPT_MR=0x0009D0100

Figure 12-12 TIOBAE Afil & K B T4
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APT32F171

TCO

12.3.3.6 #MERETEF (TCLKO) BIZEMHit3k
ERFA TCLK B9 ETHE, HEUEMN 1. (2% GPT_MR 2-(£ 5851 CLKI, A LLE I R0

TCLKD

{input)

T

o
Software
Trigger i

GPT_ECR=0x00000002
GPT_MR=0x00008005
GPT_BMR=0x00000000
GFT_CR=0x00000008 (software trigger)

Figure 12-13 =4t

APTCHIP MICROELECTRONICS
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TCO

APT32F171
12.4 B 5 I B33 BRI 4 2
12.4.1 ¥R
IRANFE I R Sk 42 1) 8 F 72 i 4% TCO BT 1 3 /Nl
TEH 2 MEEDRE
o fBik 3N ENARIEERD . ERe T AE AN E S, 1k 3 AN EIE R TG TAE.
o AL 2 ANEE 3 AMEE A A AR EE, kUi n] AR R T AU RE T .
Ty f B EAE
TCOXCOS
GPTx_BMR[1-0]
— o 00
01
»| X0 TIOAD
TIOA 10 ] XC1=TCLK1
TIOAZ _ 11 —» XC2=TCLK2 TIOBO
SYNC
TCIXC1S GPTx-BCR[0]
GPTx_BMR[3-2]
TCLKT > {00
01
Tioao . L 10 > §g?-m|_m TIOA
TIOAZ 11 — % XC2=TCLK2  TIOB
SYNC
TC2XC25 GPTx-BCR[O]
GPTx_BMR[5-4]
TETRD | 00
01
o XCO=TCLKO TIOA?
TIOAD 10 —»| XC1=TCLK1
TIOA1 11 — | XC2 TIOB2
SYNC
GPTx-BCR[O]
Figure 12-14 & i 24 R IR 2
12.4.1 S8R E

ETRE IS [H 25

AR IHE TR, R RETR ETHE SBCRAF A4 I TCSYNCIh fiE— 2.

M ANE R, HA ETHEA . JETREBRRE] A ETHGESH, HE SR EEIFHAT 1

APTCHIP MICROELECTRONICS
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APT32F171 TCO

12.4.1 FHEIEO, ABIELF=E—ANFMRE 8

{H GPTO_RA F1 GPTO_RC, JHi& 0 j=A=—/Mkvd 58 B A il (PWM)Fa U3 T, FHSRERIEIE 1 1F N A0 I i B i
No

EE

W RC AMEH, 1XANAT LA RS —A 32 A7 ih3iss

FEYUGEIE O THE 1408 OXFFFF(HE ) AR, 338 1 T8 e in 1.

counter
channel 0

GPTO_RC |-

_
1
GPTO_RA - —i-
1
|
1
1
1
1

= 1 1

T rmecame1 — A N\
|

1

Trigger _P

|
1
1
1
1
|
|
1
1
1
1
startls the channel 0 counter and infializes TIOA ¢
1 1
I
1
1
|
|
1
1
|
1
1
I
1
1
|
1
1

i
|
|
high. |
:
|
|

1
i
1
1
1
i
]
o,
1 1
counter | : :
channel 1, | :
i : |
I i I
: : \
; E : : I_
1
| ' =
0! ! L
_

L Unknown counter value

GPT_MR=0x0048C000 (channel Ofwaveform mode)

GPT_RA=0x00000007 (channel fwaveform mode)

GPT_RC=0x00000004 (channel Wwaveform mode)

GPT_MR=0x00000005 (channel 1/capture mode)

GPT_BMR=0x00000000 (TIOAD (ch0) is externally connected to TCLK1 {ch1))
GPFT_BCR=0x00000002 (generate a software trigger)

Figure 12-15 8 F 52 i 2 B p 5l L L 2 A

r+4
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APT32F171 TCO

12.4.1.1 HRFE24)
JEH ER & TCO —AM1 1.
AR —A 10ms [ER (RTOS BH ). £l B8 B a4, PCLK Jil%y 40MHz.
B :
¢ 5 GPT_ECR #F/F4+ 1 GPT fi, ffifg GPT i 4h.
¢ 5 GPT_CR Hf) SWRST £, % GPT —AMEANL, ¥4tk GPT.

o  CE GPT_MR Zf78%. 1EFF 1024 10, P KAER, &R CPCTRG, X4 RC ZifrasVLECH THE#s & F0
FFUEHHE(M 0 TF4R), 1Mk CPCSTOP K1, 4 RC A7 s ULECH 114k 2% 215 1k T,

o [icE GPT_RC: AN 10ms, JE = PCLK/(GPT BEh M * el A=), iz
40MHz/(1024*100).

o [iiE GPT_IER: ¥ GPT_IER ) CPCS fii & 1, *4 RC &fiaslLicht, RGNl 115 CPU X
FH N AR T S AR R

o % GPT_CR #Hff#¢ B /) CLKEN 7/l SWTRG 7 & 1, i IFiAiT%, 10ms Ja &=L k.

rh b Ab

o IRQEEN, VHH AL HE R KL

o U GPT_SR #f7at It H AW Wi, 4 xS 35 A7 85U £ | 3l R .

o IBTALEE: ¥ GPT_CR #4743 L) CLKEN f7f1 SWTRG 17 & 1 514, 285 10ms Ja & FIKEEAF

W o
IRQIE .

APTCHIP MICROELECTRONICS 12-22 Crcmp



APT32F171 TCO
12.5 FHF#R UL
12.5.1 HHF%
GPTH:MibE:  0x4005_0000
GPT #iE 0 Ftihl: 0x4005_0000
GPT i#iE 1 Ftihl: 0x4005_0100
GPT Hi 2 Ftihl: 0x4005_0200
Table 12-3 GPT f¥ kI Re F AR
Offset Address Name Description R/W Reset State
0x000 - {5 - -
0x04C
0x050 GPT_ECR I e i 2 A7 2% w -
0x054 GPT_DCR IR} i 2 1= 25 77 5 w -
0x058 GPT_PMSR I ERAS T AR R §i5-))
0x05C - ke - -
0x060 GPT_CR Pt 708 w -
0x064 GPT_MR PR BT A7 2 R/W 0x00000000
0x068 - {5y _ _
0x06C GPT_CSR IRAVE Ao w -
0x070 GPT_SR RESHFR R 0x00000X00
0x074 GPT_IER Hh T3 e 2 A7 A w -
0x078 GPT_IDR rf Ak | 25 A7 W -
0x07C GPT_IMR A BN A 2 e R 0x00000000
0x080 GPT_CV H¥E R 0x00000000
0x084 GPT_RA B L A AT AR A RIW 0x00000000
0x088 GPT_RB T B L A A7 4% B RIW 0x00000000
0x08C GPT_RC b A frds C R/W 0x00000000
e LR RIEIE O Ao iR, 18iE 1. 2 5188 0 A7 8 0 A A )
Table 12-4 ZiEEHEHIF 75
Offset Address Name Description R/W Reset State
0x300 GPT_BCR BRI 1 75 A7 2% w -
0x304 GPT_BMR BRI TR B A7 48 R/W 0x00000000

R AR A EIRE A RSN E I ARES A K.

APTCHIP MICROELECTRONICS
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APT32F171

TCO

12.5.2 GPT_ECR (4P RE B 1ER%)

e Address = Base Address + 0x0050, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 2 1 0
Z
Q) &
B &
(&)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O
wiliwlwlwlw|lw|w|w|wlwlw|w|w]|w wWiwlwlw|lw|w|w|w|[w w | w
w
: o Reset
Name Bit Type Description Value
GPT I i ffifie
GPT (1] w 0: TRk 0
1: fERER b
W RefE BE
0: Rk
DBGEN 31 wW NN 0
[31] 1 R AR
WIKDIRefERe s, AN RBAN, THE8ERE kT

APTCHIP MICROELECTRONICS
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APT32F171

TCO

12.5.3 GPT_DCR (Ff4r%k1EF778%)

e Address = Base Address + 0x0054, Reset Value = 0x0000_0000

1. ZbiREsThae

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 2 1 0
Z
3] &
2 &
(&)
0 0 0 0 0O O 0 0 0 0 0 0 0 OO 0 0 0 0 0 0 0 0O
wiliwlwlwlw|lw|w{iwlwlwlw|w|lw{ wlwfwlw|w|w|w|[w w | w
w
: o Reset
Name Bit Type Description Value
GPT a1l
GPT W W oo M °
1. Zbmtep
AT REZE I
DBGEN [31] w 0: Tk 0

APTCHIP MICROELECTRONICS 12-25
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APT32F171 TCO

12.5.4 GPT_PMSR (F4PRAEFHER)

Address = Base Address + 0x0058, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

DBGEN
IPIDCODE
GPT

Name Bit Type Description Reset Value

GPT: W #iRAs
GPT [1] R | 0: Iofplskik 0
10 HER Al AR

IPIDCODE | [29:4] R | B RRCA S Ox2AAAAAA

DBGEN: Wi RENIRES
DBGEN [31] R |0 Vi Zhaepiss 0

1. IR RE

APTCHIP MICROELECTRONICS 12-26 Crcmp




APT32F171 TCO
12.5.5 GPT_CR (##|%5/7%%)
e Address = Base Address + 0x0060, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O
of v z| &
SEE §
% d Of m
ocolofo)jojofo)j]ojofo|jlo}jofojolo}jofo|jlo)j)ojo|lo)jojofo)jojo|lo|J]o)j]oOo|jo]loOo])o]|o
WIWIWIWI[WI[WIWIWIWIWIW|IW|IW|IW|IW|IW|IWIW|IWIWIWIWIWIW[W[I[WIW[W[W|W]|W
w
Name Bit Type Description Resel
yp p Value
SWRST: #4EE 4L
SWRST | [0] w | 00 EAK 0
1. PSS AL (GPT_PMSR 2947 2 A4 5 A7)
CLKEN: TH#ssm2hfiige
CLKEN [1] W |0 X% 0
1. fERETHEU B o B CLKDIS=0
CLKDIS: 11-# st 2tk
CLKDIS [2] W |0 X 0
1: 2B RS b
SWTRG: #fffil k&
0: T
SWTRG [3] W 1: F/EE#/I\%V:F@EE 0
EHHEAMERRRIIRT, 5 1254 — Mk, ibHEssE T —4
BRI B LRI UG T

APTCHIP MICROELECTRONICS
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APT32F171

TCO

12.5.6 GPT_MR (R FFEE, MIRER)

e Address = Base Address + 0x0064, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16| 15

14 13 12 11

10

©

LDRB

LDRA
=0
CPCTRG

WAVE

ABETRG

ETRGEDG

LDBDIS

LDBSTOP

BURST

CLKI

CLKS

o
o
o
o

o

o

o

Name Bit Type

Description

Reset
Value

CLKS [2:0] | RW

CLKS[2:0]: 4k

TCO_MCLK AW EI S, A EEnTE, RAZSH BMR %78

f\) HSPD_EN 47 15 8

XCO, XC1 il XC2 AN ERAT&h

000
001
010

011:
: TCO_MCLK /1024

100

101 :
110:
111

- TCO_MCLK/1
- TCO_MCLK /4
: TCO_MCLK /32

TCO_MCLK /128

XCO
XC1
XC2

CLKI B3] | RW

CLKI: % 2 I7)

0: @I Bh (A0 1)
1. e ep R BT 1)

BURST [5:4] | RIW

BURST[1:0]: BEfkyh &

EAEF NG S SR T DS, FESE Wi =

o

00:

01

10:

11

None

: XCO

XC1

XC2

00

APTCHIP MICROELECTRONICS
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APT32F171

TCO

LDBSTOP

(6]

R/W

LDBSTOP: # A RB fF1L11%L

0: 24 RB BN THEUE N A5 1B T4

1 4 RB BN EUER 57 1B 4K

ihEE ke, T DU I fil A U8 FHAUS 3T (A 0x0000 JF45)-.

4R TIOA [R5 5 B TH MR #4728 RB, A A fil A A ROR
w2 A RB L%

LDBDIS

(7]

R/W

LDBDIS: # A RB Z& L4

0: 4 RB M H B I ASEE (355 2% (1 i b
1: 24 RB A B 28 08 i i A o FLAs k5

THEES IR B AR I S, AT DA P AR A AR I 2R 1 L CLKEN FHK
fi R

ETRGEDG

[9:8]

R/W

ETRGEDG: #hsfib Ak ik £

ARl 2 PR AT L2 TIOA B TIOB, MR Z 172155 10 f7
ABETRG &, MaMfin kA &mr, kA4 3 NFHAF:

— B F HEE RS (E T B A IR )
— IREFERTH) ETRGS bt B A7
—  PPAE ETRGS H I (Gn SRz A Wi £ B 1 1%)

00: Tk

01: FJHE
10 : FREAS
11: AR

00

ABETRG

[10]

R/W

ABETRG: iL# TIOA Bi# TIOB fEJu4hafit A& Ik
0: #LFF TIOB E A fi A

1: 168 TIOA 1Ry Ah s fil

R TR D E N B BE T B N A REJT AR THEL

CPCTRG

[14]

RW

CPCTRG: RC LA I fi

0:  RC ILEAME Mk

1: RC ILACAEMfib K

R TG D R N B BE T B A RETT AR THEL

WAVE

[15]

R/W

WAVE: B% 4 A

0: B

1 A

VERG: BRSO iR AR

APTCHIP MICROELECTRONICS
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APT32F171

TCO

LDRA

[17:16]

R/W

LDRA[1:0]: #& A RA
RA ZF A3 I H U BN S 45

00: It

01 : TIOA i ETHIS

10 : TIOA Ky N P&

11 : TIOA [ L F+ R FEIAR v LA

EE: MAFLIRIE RA I K AT LDRA LB SENA R~ —14
BB 2 J5, [N LDRA AL E 5E G R — N B R ehiy 2 ik
WesEE, 0G4 R E I LIE,

00

LDRB

[19:18]

R/W

LDRB[1:0]: # A\ RB
RB Z f7 s R THEUE BN F Ak 4%

00:

01 : TIOA ) ETHIY

10 : TIOA Ky P&

11 : TIOA 1) L F+ R FEIAR v LA

00

APTCHIP MICROELECTRONICS
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APT32F171

TCO

12.5.7 GPT_MR (BEXRFFE, HEHHER)

e Address = Base Address + 0x0064, Reset Value = 0x0000_0000

31 30 29 28

27 26 25 24

23 22 21 20 19 18 17 16

15 14 13 12 11 10

©

o2}

w

BSWTRG

BEEVT

BCPC

BCPB

ASWTRG

=1
CPCTRG

AEEVT
ACPC
ACPA

WAVE

ENETRG

EEVT

EEVTEDG

CPCDIS

CPCSTOP

BURST

CLKI

CLKS

o
o
o
o

o

py)

Name

Bit

Type

Description

Reset
Value

CLKS

[2:0]

R/W

000
001
010
011
100

111

CLKS[2:0]: 4k

TCO_MCLK AW EI S, L EEnTE, HAZSH MBR %74
f\) HSPD_EN 47 15 8

XCO
XC1

XCO0, XC1 il XC2 R4
: TCO_MCLK/1

: TCO_MCLK /4

: TCO_MCLK /32

: TCO_MCLK /128
: TCO_MCLK /1024
101 :
110 :
: XC2

CLKI

(3]

R/W

CLKI: % 2 I7)

0: @I Bh (A0 1)
1. e ep R BT 1)

BURST

[5:4]

R/W

o

BURST[1:0]: BEfkyh &
XA ER NG T IR P T — AN 584E, FAESE R &

00 : None
01 : XCO
10: XC1
11: XC2

00

APTCHIP MICROELECTRONICS
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APT32F171

TCO

CPCSTOP

(6]

R/W

CPCSTOP: % 178 RC LI 515 L4

0: 24 RC LA A (114

1: 24 RC VLI 5 1k T4

ihEE ke, T DU I fil A I8 RIS 3 (A 0x0000 JH46).

a0k RC VLC [R]I fid A J8 s iH Bops 1EvH 4, B A A RCR,
it =7 LT

CPCDIS

(7]

R/W

CPCDIS: #4747 %% RC VLA J5 &5 1L

0: 4 RC UCHCHS ANEE 1 HH 58 i i b

1: 34 RC VLECHS 22 1k 888 i o 45 1k 5k
TR Bh g 28005, BT DU H) B A7 25 5 1 A2 CLKEN FEik
fiife

EEVTEDG

[9:8]

RW

EEVTEDG: Ahig ik #%

AN A B IR B R A7 48 1 [11:10] 652 EEVT & #%.
LANER R A AR, A N S AN F A
RAEZA7 25 B0 ETRGS brbigl BA7

724 ETRGS A W (2R 12 v g A g

AR A A7 AR 5 12 A2 ENETRG Sy, £~ — M R g BTt
W, TR AT BRI 4R THE

R AEEVT (U A7 83 [21:20]00) i &, TIOA B JHIFT AR i, A%
i, BEEEH AL

HRHE BEEVT (1027 /7 2%[29:28] 1) M4 &, TIOB & HIF AR, 2%
K, B A

00: &

01: EJHA
10: TREH
11: EFH BRI

00

EEVT

[11:10]

R/W

EEVT: ARk 3
MRTH 4 AN BRE BRI SR -

00:TIOB
01:XCoO
10: XC1
11: XC2

WHIERE T TIOB, HRABAAN AL e i e A, TIOA ufin
i, TIOB A%, JH FHMZFFAas b B N E :

—  BSWTRG, A A A7451[31:30]1

—  BEEVT, Bi{F 74 1[29:28]f1

—  BCPC, B FFfE41I[27:26]61

00
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—  BCPB, &7 8 1[25:24] 1
- HEEH B

RGET T AR B, IR AN R AR, TIOA 1 TIOB
SEhe

ENETRG

[12]

ENETRG: i GEAMRfid A&

WAL TR E AR AT AT N BALI H R TR i

AR AR R U A7 2R H0[11:10]0 EEVT 4%

0: SRS EAS BRI HE R TH4, R aefid| TIOA Al TIOB
10 AhERf R = B AL IF BB R T

VERG: THEER L AUTE I B BRI IS L T A BT R T4

CPCTRG

[14]

R/W

CPCTRG: RC LA 5 I fih &

AL RE RC ILAC R BAE N B AL B R TR AR -
0: RC ILRAYE Afi K

1: RC ILECE Ml K

VER: THEE L JUE I B BRI IS L T A BT 4R T 4L

WAVE

[15]

R/W

WAVE: & EHrH
0: A=t
1 P H HAE

ACPA

[17:16]

R/W

ACPA[1:0]: TIOA th 754785 A LI
THE AL FF 4% A LRSS, TIOA fiy HURA AR L

00: A4
01: 45w
10 : AR
11 F%%

EE: WRZA RN TIOA fi i R SEAF R A2k, AR A
PreEFEH TIOA %, AL T -

- ASWTRG (fft5c 2 #)
- AEEVT

- ACPC

- ACPA

00
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ACPC

[19:18]

R/W

ACPCI[1:0]: TIOA Lt#z 77 {7 4% C LI
THEUE A LA 7 785 C ILAC S, TIOA iR M1k

00 :
01:
10:
11:

s
ey
A1
it

00

AEEVT

[21:20]

R/W

AEEVT[1:0]: TIOA #hEB=E 44

AR R A G, TIOA i HUIRAS AL o AN AR5 d1 A a7 A7 4
ff1[11:10]f EEVT i%4%.

00:
01:
10:
11:

s
5
A
i

00

ASWTRG

[23:22]

R/W

ASWTRGI1:0]: TIOA % f-fish

BATfR G, TIOA Hi RS 224k

00 :
01:
10:
11:

2
57
e
g

00

BCPB

[25:24]

R/W

BCP

B[1:0]: TIOB b4t 77 /7 4% B ULAL

THEUE A L A 7 8% B UL f5, TIOB #HUIRAS 1481k

00:
01:
10:
11:

e
EE:

s
ey
1
Bif

IR A~ e TIOB fa th S AF RIS A4, A A — A

PreEfEd TIOB A%, AL T -

BSWTRG (flt 5t 2 5t =)
BEEVT

BCPC

BCPB

00

APTCHIP MICROELECTRONICS
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BCPC[1:0]: TIOB th#: 75 /7 4% C VG

TR L 27748 C ULRC ), TIOB #HiRE AR L. %A Ha
E TIOB A @ AE i N HIRHEA 20(Z % 15 X F A7 25 11 [11:10] 1 EEVT)
BCPC [27:26] | RW | gg . o 00
0l: &
10 : 4RIk
11: #%%

BEEVT[1:0]: TIOB 454t

MR R A G, TIOB frHUIRA I . AT AF R AR U2 A7 2%
HI[11:10]07 EEVT &+, %% A7 R A TE TIOB A ZAE ki A\ i
HR(SHH AT A2 1[11:10]67 EEVT)

BEEVT [29:28] | RIW 00
00: A4
01: &
10 : AR
11: B

BSWTRG[1:0]: TIOB %/ fih %

AR G, TIOB #it RS A . %2374 G 1E TIOB A &1EN
N B (S B A A4 1 [11:10]47 EEVT)

BSWTRG | [31:30] | RW | 5. sax 00
01: A
10 : AF{
11 : FE%
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12.5.8 GPT_CSR (IRR&ERFHER)

e Address = Base Address + 0x006C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

~
o
(62}
I
w
N
[
o

0l ol 9 o ul o 9 »
Ol @ £ O] mf «| &Y
El &l &l & & & 3| B
w|l 3 3] ©] ©f ©Of 5| o

Reset

Name Bit Type Description Value

COVFS: 1% &8 t i
COVFS [0] W |0 X 0

1: 75 COVFS ik
LOVRS: #k A H A

LOVRS [1] W |0 0

1: &M LOVRS ik
CPAS: LbE: 7174 A UL H Wy

CPAS 2] wo |0 B 0
1: 75 CPAS mrltr.

CPBS: Lb# 7 1743 B UL H Wy

CPBS @B | ow | AR 0
1: J&5Fr CPBS Hrlk.

CPCS: [ Z7 {745 C VLECH Wy

CPCS [4] wo |0 B 0
1: j&BR CPCS Hilk.

LDRAS: #HAZf72s A s

LDRAS | [5] wo |0 0
1: 1%/ LDRAS ikt
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LDRBS: #H A #1745 B b
LDRBS | [6] 0 oA 0
1: 5k LDRBS 1l
ETRGS: #hfub & mhibr
ETRGS | [7] 0: JA 0
1: &% ETRGS i
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12.5.9 GPT_SR (RAEFHER)

e Address = Base Address + 0x0070, Reset Value = 0x0000_0000

~
o
(62}
I
w
N
[
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

<

) @ ol o 9 vl v
< 2 8 8l 8l %l o gl < 8l g 9 ¢ &
g| 9| © = = I S e R T
=l F| F EEdLu_l_looo_lo

EE: XNFARA R-TER” FAR, RIUXANFASE, FHXSARg R 1, ARG 2 EshiE k-
COVFS, CPAS, CPBS, CPCS, ETRGS, TIOBS, TIOAS #1 TCLKS. 7EHRAINE, N7 B0 B B 1a /T 6t
ATy A3 P s, P AT DA B S AR .

Name Bit | Type Description

Reset
Value

COVFS: 1% 2% Bk

MRS RS N, AT E 1, R S B M KAl OXFFFF
4274 0x0000 I, e - 0
0: A K EN % H

1: 76 F—GEE GPT_SR J&, Aol 31+ 28 v

LOVRS: # A% HIRZES

MBI, ZA S E 1. R A A A B0 B ARSI X
PR, AN KA

LOVRS [1] R 0
0: BRI 320\ vait

1: 78 F— UG GPT_SR J5, Kl 3| EH A H

COVFS [0] R

CPAS: L1728 A ULEDIRAS
MO B 2 A IO %0 2 1
CPAS P11 R o e ki GPT SRR, HBeZif75 A B ILH 0

1: /£ bE— X GPT_SR J&, HUEEAA74 A KA T ILR

CPBS: HEZif7s B HIILACIRZE
AU BB U A A7 4 B HUME I, 2 S E 1. 0

0: fE.E—iEH GPT_SR Ja, LEAFf7ds B BAH ILAC

CPBS 3] R
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1. £ E—H GPT_SR &, %4428 B kK4 T ILE
CPCS: #1745 C MULEIRAS
P BUE TR LR AR RS C MER, S E 1.

CPCS [4] 0: 76 F— I GPT SR U5, W% 5 C i TLA 0
1. £ E—¥H GPT_SR J&, i 475 C kKA TILR
LDRAS: Ff78% A IR

LDRAS 5] 0: Zif7a8 A B BEEHN 0
1 A FE—REEL GPT_SR Ja, #F4 AN T 8UE
LDRBS: % {7 #% B I NIRES

LDRBS (6] 0: ZF17as B WA WEN 0
1: A FE—REEL GPT_SR Ja, /7% B #ai N\ 7 EuE
ETRGS: #hffm & AIRZS
ANk A AR B, %A S E 1.
0: AN fish & 5 AT A I )
1: 76 E—GEEL GPT_SR J&, A3 7 4h & fih A&

ETRGS [7] FERf PR 0
fish VY OB B S 25 A B (0[9: 812 ETRGEDG i 4%, fik &k ¥ i B L 2
TE2 9% 10 /7 ABETRG 1%E#%.
TEP I R AR
il 2 VS (R AR 1 AR X 5 7 28 14 [9:8]47 ETRGEDG 4%, fih & 77 2k
TR 12 7 ENETRG % B .
CLKSTA: 4RSS

CLKSTA | [8] 0: RISHR 0
1 IHphE R
MTIOA: TIOA 414

MTIOA (9] AL ERESE T TIOA & I 0
HFRE R AL )G TIOA B NAREAE, FrbAEAEAE .
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MTIOB

(10]

MTIOB: TIOB 414
AL EAESE T TIOB & B {E
TR E A5 TIOB M NAREAE, FrbAEAEAE .

TIOBS

(16]

TIOBS: TIOB R#&s
0: 7f b —IRIEHUZ s )5, TIOB &Kk AE T &0 — ki A8k
1 78 E—VGRBGZ S e o, TIOB & A kA HFAR 4L,

TIOAS

(17]

TIOAS: TIOA R#A
0: 7F b —RiIEHUZ 25, TIOA S IK L T &/0— RISk
1 £ B —VGRBGZ S 28 o, TIOA & IV kA HFAR 4L,

TCLKS

(18]

TCLKS: TCLK k7S
0: 7F b —RiIEHUZ %85, TCLK &KL T 2 /0— kI SR ik
1 1 E— VR BUZ A28 5, TCLK & A K& A4 AR,
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12.5.10 GPT_IER (W Wi fEREFFFRR)

e Address = Base Address + 0x0074, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

~
o
(62}
I
w
N
[
o

0l ol 9 o ul o 9 »
Ol @ £ O] mf «| &Y
El &l &l & & & 3| B
w|l 3 3] ©] ©f ©Of 5| o

Reset

Name Bit Type Description Value

COVFS: 1% &8 t i
COVFS [0] W |0 X 0

1: ¥t COVFS .
LOVRS: #k A H A

LOVRS [1] W |0 0

1: fiifE LOVRS 1.
CPAS: LbE: 7174 A UL H Wy

CPAS 2] wo |0 B 0
1: f¥ifit CPAS ik,

CPBS: Lb#: 7 1743 B UL H Wy

CPBS @B | ow | AR 0
1: ffife CPBS Hrlf.

CPCS: [ Z {745 C VLECH Wy

CPCS [4] wo |0 0
1: ffife CPCS k.

LDRAS: #HAZf72s A s

LDRAS | [5] wo |0 0
1. ffift LDRAS Al
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LDRBS: #H A #7145 B HHIbr
LDRBS | [6] 0: A 0
1: ffift LDRBS .
ETRGS: 4Bk b7
ETRGS [7] 0: 1% 0
1: fiifk ETRGS H .
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12.5.11 GPT_IDR (Wit I HF77453)

e Address = Base Address + 0x0078, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

~
o
(62}
I
w
N
[
o

0l ol 9 o ul o 9 »
Ol @ £ O] mf «| &Y
El &l &l & & & 3| B
w|l 3 3] ©] ©f ©Of 5| o

Reset

Name Bit Type Description Value

COVFS: 1% 2%t iny
COVFS [0] W | 0 Rk 0

1: 251 COVFS A .
LOVRS: #k A H A

LOVRS [1] W |0 0

1. 251 LOVRS H1H.
CPAS: LbE: 7174 A UL H Wy

CPAS 2] wo| 0 R 0
1: 251 CPAS k.

CPBS: Lb#: 7 1743 B UL H Wy

CPBS @B | ow | AR 0
1: 251- CPBS .

CPCS: [ Z {745 C VLECH Wy

CPCS [4] wo |0 0
1: 251k CPCS k.

LDRAS: #HAZf72s A s

LDRAS | [5] wo |0 0
1. 251 LDRAS Hl#.

APTCHIP MICROELECTRONICS 12-43 Crcmp



APT32F171

TCO

LDRBS

(6]

LDRBS: # A& 174 B b
0: TRk

1: %51k LDRBS Hl#f.

ETRGS

(7]

ETRGS: 4Bk b7

0: TRk
1: 251 ETRGS .

APTCHIP MICROELECTRONICS 12-44

C‘rcmn




APT32F171 TCO

12.5.12 GPT_IMR (¥l geREFHEE)

e Address = Base Address + 0x007C, Reset Value = 0x0000_0000

=
o
o
I
w
N
[N
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

ETRGS
LDRBS
LDRAS
CPCS
CPBS
CPAS
LOVRS
COVES

. . Reset
Name Bit Type Description Value
COVFS: 1% a8 t i
COVFS [0] R | O: COVFS Hlikb T2 I-IRZS. 0
1: COVFS Hiitfi b T RRARAS.
LOVRS: #H A H 1
LOVRS [1] R | 0: LOVRS Hr i T-25 (AR, 0

1: LOVRS Wi ib T BIRAS.

CPAS: LbE: 7174 A UL H Wy
0: CPAS &b F 25 1R 3s. 0
1: CPAS H it T REIRZS.

CPAS 2] R

CPBS: Lb#: 7 1743 B UL H Wy
R | 0: CPBS s FAR IR, 0

1: CPBS F Wik T EEIRAS.

CPBS 3]

CPCS: [ Z7 {745 C VLECH Wy
CPCS [4] R | 0: CPCS it TAE IR, .

1: CPCS bbb T GEAR .

LDRAS: #HAZf72s A s
0: LDRAS HibrabT25 IR,
1: LDRAS At T BEIRTS.

LDRAS 5] R
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LDRBS

(6]

LDRBS: A F 1745 B b
0: LDRBS Hir4b T2 1R 7S,

1: LDRBS A Wrib T IR A,

ETRGS

(7]

ETRGS: 4Bk b7

0: ETRGS it F2EIRIRES.
1: ETRGS F Wb T BLIRES.
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12.5.13 GPT_CV (i1 FF2%)

e Address = Base Address + 0x0080, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

CcVv

' L Reset
Name Bit Type Description Value
CV[15:0]: iH##%1i-4uE
LA AT B B SE Tl R {E Y OXFFFF = 65535.
Ccv [15:0] R 0x0000
Mfi R FAR R AR, LT MR BT, M S SR AR
0x0000.
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12.5.14 GPT_RA (FHERA, WHIRER)

¢ Address = Base Address + 0x0084, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

RA

: o Reset
Name Bit Type Description Value

RA: Ffids A HIME

2 TIOA EAREWAG IR, XANFARSWBN GBS e, &
RO AR 20 A A7 8% 19[17:16]42 LDRA WeiE.

MIXANFAERMENS, SRA 2 DEHEM

RA [15:0] R 0x0000
- REFHFERT LDRAS tr G E 1

— P74 LDRAS H T (i Sz i E)
TR E AT 1 E B I B 2 R, A XA AR AN BEA ER AR
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12.5.15 GPT_RB (#1788, fH#HER)

e Address = Base Address + 0x0088, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

RB

: o Reset
Name Bit Type Description Value

RB: #ifr#s B HI{H

2 TIOB LA RIEH AR, XANFARSWBN GBS e, F
RO AR 20 A A7 25 119[19:18]42 LDRB Wi .

WX GRS, SR 4 D
RB [15:0] | R |- CRAZH7E4T LDRBS B E 1 0x0000
- 77/£ LDRBS W (AR i ki AE)

- THEERE R DARER L, A AE 2S5 7 {7 LDBDIS HE
- ST RUE IR, BB AR 0SS 6 A2 LDBSTOP e
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12.5.16 GPT_RC (#fE8C)

e Address = Base Address + 0x008C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

RC

Reset

Name Bit Type Description Value

RC: #f7#% C MH
MBS ENZ AR RO O, S RAE 3 AN FHAF:
- RS G CPCS R awE 1
RC [15:0] R 0x0000
- 74 CPCS Hr W (n % b Wi g

- IR CPCTRG (A 784 14 A)2 1, M E B I HEw
AR R
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12.5.17 GPT_RA (FF#A, BRREEN)

¢ Address = Base Address + 0x0084, Reset Value = 0x0000_0000

772 CPAS A it (i R % b fa g

TIOA ARG ACPA(RE R ZF A7 2 [17:16])00) ¥ e, A8, ZBMK, #

¥, BB,

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 2 1 0
<
o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O
RI|R|[R|R|R R{R[R|R|R|R|R|[R|[R|R|R|R|R|[R|R]|R RI|R[R
wWilw|wlw|w|w w W w|w
: o Reset
Name Bit Type Description Value
RA: #Ffrds A A
LIt AT Bz A AR BOE IIME, RAE 3 AN
R ZTAAE 1) CPAS bR i & 1.
RA [15:0] RwW 0x0000
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12.5.18 GPT_RB (#Ff##%B, EHEREHN)

e Address = Base Address + 0x0088, Reset Value = 0x0000_0000

TIOB & AR5 BCPB(H A w7 /7 25 [25: 24100 [ ¥ e, A8, ARMK, #

e, BB AR,

ZEFAF A AL TIOB ANRAE N BN 5 202 H A F A7 45 10[11:10]

£ EEVT)

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 2 1 0
m
ad
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O
RI|R|[R|R|R R{R[R|R|R|R|R|[R|[R|R|R|R|R|[R|R]|R RI|R[R
wWilw|wlw|w|w w W w|w
: o Reset
Name Bit Type Description Value
RB: #Ff7as B 1A
LIt AT Bz A AR BOE IIME, RAE 3 AN
RS ZFAA2 1) CPBS bR b & 1.
7742 CPBS H (A 2R 1% Hh ki€ e
RB [15:0] RwW 0x0000
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12.5.19 GPT_RC (F#F#C, BIERERR)
e Address = Base Address + 0x008C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
O
nd
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O
R|R|R|R|R|R|[R|R|[R|R|R|R|[R|R|[R|R|R|R|R|R|R|R|R|[R|R|[R|R|R|R|R|R|R
wliwlwlw|lwlw|wlw|wlw{wlw| w|w|w|w
: o Reset
Name Bit Type Description Value
RC: #ifras C 1A
LIt AT B A AR BOE IIME, SRAE T AN
- RS/ CPCS trEghiE 1.
- 77E CPCS Al (i A i Hh Wi (i fig
- WMF CPCTRG (Bl A4 HIEE 14 fir)fe 1, THEERE T — M
Rt ey E AT H BTG 1H 4
RC [15:0] RW 0x0000

- BRI Eha] DL 2R 1R, ) CPCDIS (BER AR 88 058 7 1) ke
- HEES T LA s 1k, 1 CPCSTOP (B2 fE 2SI 4 6 fr) g

- TIOA H¥E ACPC(1: 3 7577 #%[19: 18] ) e % A8 v, MK, &Y
B, mEAAE

- TIOB i#is BCPC(fi 75 77 25 [27:26] ) ik A8 i, ABMK, Y
¥, BEAE
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12.5.20 GPT_BCR (¥/{&fbiz ] 743)

e Address = Base Address +

0x0300, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3

TCSYNC
SWRST

TCSYNC | [1] W

0: T3
1: ik 3 ANEIE ) i A A o B O BT aA 5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WIWIWIWIWI[WIWIWIW|IW|IW|IW|IW|IW|IWIW|IWIW|IWIWIW|IWIWIW[I[W[IWIW[W[W|W|W
w
Name Bit Type Description Resel
yp P Value
SWRST: #EE AL
1E 3 e 23l _EE = AR s =2 AT
SWRST [0] Wl o e 0
1 FAESHEA
TCSYNC: [FZ4r
7 3 AN ER S IEIE RN P A AR B S, Bt EsEE R HE T —1NE
UK NS R .

APTCHIP MICROELECTRONICS
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12.5.21 GPT_BMR (B TR FFEE)

Address = Base Address + 0x0304, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11

10

HSPD_EN

TC2XC2S

TC1XC1S
TCOXCO0S

Name Bit | Type Description

Reset
Value

TCOXCO0S: TCKO XCO i #%.

JHIE 0 #hESET B XCO ARk
TCOXCOS | [1:0] | Rw | 00:TCLKO

01: -

10 : TIOAL (JBi& 1 K% i)

11 : TIOA2 (EiE 2 K% i)

00

TC1XC1S: TCK1 XC1 % +H*

JEIE 1AM B XCL (R
TCIXC1S | [3:2] | RwW | 00:TCLK1

0l: &t

10 : TIOAO (ifiE O ffin )

11 : TIOA2 (iEi#E 2 i)

00

TC2XC2S: TCK2 XC2 %k

JHIE 2 ShEEBh XC2 HPRE
TC2XC2S | [5:4] | RwW | 00:TCLK2

01: &

10 : TIOAO (i#iE O fifar )

11 : TIOAL (JEiE 1 K% )

00

C_CLKI Bl 5
HSPD EN | [8] | Rw 0: #&HFPCLK

HFOSCENff#ifig)

1 N EEN£196MHz (75 SYSCONCLCR 217 7%
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TC1

320 RS AR/TEEE (TCL)

13.1 HEid

ARES 200 E I ST BRI . B I S B (RIARTCL) A =M AR HUARULRCREE, A s,
a3 B A BB AR OVPWMAR I, TCL] UL 5 € (1 i tH PWMAE 5, I HTCLININ Bl SCR MANER SN

13.1.1 FERFH

AT gmFE AT B, SCRE AN RS BV N
ST g AR TR Es, SCRF8AL, 106, 164, 32fiftE
PR H R S T
THEUE DT RC AN H

FHE, SCRFE LA A (1 ik

SCRF BT, R IEIEAT BT B R A
PR A A8, T AEPANE

A R T

PW Mt

JE JA AT 26 T G A2

A BRSPS R R R g

B2 TR AT SRR 38 AL R, 16 TH AR I SR e 226 0 MR, SCRFT R D fE

iy Debugiz i
XFFENADC I fil 2 5
SCRPECE AR 4 A5 SR N e N S H B E

13.1.2 EH#R
Table 13-1 EH#®
Pin Name Function I/O Type Comments
TCLK AN BB IR I
TCAP R TP I
TPWM PWM / %cas 4 & i @)

APTCHIP MICROELECTRONICS 13-1
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APT32F171 TC1

h »,

13.2 ThReHR

13.2.1 HRERAER
[Fex

ok 5 PHBUR B
[can H| - FIN: TCLK: N-bit 4 3%
oo —— 8
[[rc_cepr:ciken |

ey o

TC_SR: Update

it ) i

~

T TC_CUCR

TC_SR: PWMIM
TC_SR: PWMEX [ Tccock |
TC_SR: IDLEST
TC_SR: OUTST
TC_SR: KEEP
TCAP ’7
L f P

[
I
I
I
N
I
|
|
|
|
I
I
I
I
I
I
|
|
|
!
|
TPWM ES PWM %/
I
I
I
I
I
|
|
|
|
|
|
|
I
I
I
|
|
|
|
|
|
!

Figure 13-1 TCLMEHERE

13.2.2 ¥R E

THE A A BT DL — AN 27 A7 2875 HH], TC1_CSMR (Counter Size Mask Register). #15-SIZE[4:0]/115 /&n, B4
TCRA R M+ D) E R 45, Wt i, e der A1 EE2/(n+1)-1 51k .

13.2.3 TR B
13.2.3.1 BhyE

TCH] LU FH PRI AS [5] iR i b ([R5 B b i i) . [FIB I N PCLK, 11 5 25 Il DU AR B35 A A 2 e 6 1 —
A iR, TCLKEH, Heiaft . S B E AN R TCLK, IR ATE M E R 282 0T, FEKIOE Mkt &
I (B B LT CLK) .

13.2.3.2 HH¥asmt4f

FEFFINK #2340 HTC1_CDR (Clock Divider Register) 1 fIDIVM[7:0]FIDIVN[3:0]4k & » 11 8e i #h 98 %
TCCLK I FINAI P i 4 73 43 45 (DIVMAT DIVN) A& 5] 5 -

TCCLK =FIN/ 2"DIVN / (DIVM +1) (B, DIVN=3/DIVM=3, FIN=16MHz, }4TCCLK=500KHz)

THEEs %R =1/ TCCLK

TR« EDIVNASETOMIN{E, 5 1IEKDIVMBNO

APTCHIP MICROELECTRONICS 13-2 C:r.:m



APT32F171 TC1

13.2.3.3 Debug i
TC debugid 1t FH R 1% % 4 CPUME R B4 2 45 1 iz, 1H 253t 2 1t [R] IR 4 1k v 3
13.2.4 3 Fr N ER ) Al R IR

MTC1 SRZFAFLFIHWTRIG _OUTH M B A7 G, TC1n] LL/ENADCHfih & VR . TCLI kb bbb rmy BATE A
ADCHIEEBITIE LR IR . VEAIN iS5 ADCE T,

MTC1_SRHFAFTFHIHWTRIG_INM BN /G, LIS LMENTCLE SR &8, BRTC1_CSRZ A4+
STARTHLMEFIAHE, e Lt T — Al R kb, TCLT LG THE. AN A IESH i as =Ty,

13.2.5 B H| F AR

BT PR 88 AR 9% 1) %5 A7 S8 #0218 5 I 28 ) TR UR A4 BAL IR RN BT H OB Sl B, T 24 B e I
W LA, B S A SR S5 E A o, FRaAR R T B A sl e 7 i el gl . 0 R 75 B
TR TAERIHE (on-the-fly) BB &, A8 3% 18 FI"UPDATE AL [ SE 3 HLA] . 24TC1_SRHIUPDATER 4% & A7 1)

A T MBS EF Ay, AT BBOEE, T 2ZHFRTCL_SRMUPDATEN., &Rt Uik LM FIF
S, FENMEE T, Pr AR sEh R I (T SO IR BCE A KR A e, A 2R

TR BRIER A A7 a2 AL, XA A8 R B B e TR, JF HR e 2R R 00T, A AT AT 12
» T ETERL

13.2.6 ELEHHIER

MTC1_SRHCNTMALHE B AL, &l 2 TAREESH A . EX /MR, THEEIE X IG N, B 227 (SIZE+1)-
1 A1k, HAFSIZEFETC1L_CSMR (Counter Size Mask Register) a7 ay H ikt B . MTC1_SRZA A7 4 HHIREPEATA. /&
O iz, THEBUELETHEBI2NSIZE+L)-1)5 2B R, X I8 I #5237 AR 45 1k v 7 At o

13.2.6.1 UCECAN %S H
SEIT 2 P FLBUE AT LA S SR A R T RS iy, — AN B DT IE b e, 53— AN U ] 401 45 o b b

CONDITION:
TC_SR: CNTM=1, REPEAT=1; TC_CSMR=15; TC_PULR=4; TC_PRDR=8

oNTeLK Uy e
TC_CVR(Counten (1 X2XsXaXsheX7R8XoXaXeXcXoXeXrXs 2 X3 aXsKeX7XaXo)

TC_SR(START) _/

TC_RISR(STARTI) _/_\*Interrupt are cleared by writing '1' to corresponding bits in TC_ICR

TC_RISR(STOPI)

TC_RISR(PSTARTI) _/_\ /_\
TC_RISR(PENDI) —\ .
TC_RISR(MAT) / \ / \

Figure 13-2 JGHECATES H B 5
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APT32F171 TC1

MEN BRI AR TR LR AT EUS s AR T A . 24 BUE IR TCL PULR I PULSE B A IS 5, o€
I 2% 7 A Bk UCEC e, T 244 R TC1. PRDRYPERIODIE AHEE I, 724 R WIZE sk bl . 243 H B8 s L i
W, A T, TCL SRAREPEATA HISRAC & & i #% 19 TAEAR A2 H ik (one-short) S 2 A EE . Wk
REPEATHI# BT, A tHEum b F i e rfE S EE DL, AR5 EhEFITFHE T,

HTC1_CCRHFFHMSTARTAIE 15, T LUERTCL_SRHHISTART B EIRA, T HIFANEIEE R 2%, &I a5
1B TC1_SR% 47 2 F STOPHOLDFISTOPCLEARAL ¥ 52 .

T
!
TC_SR(START) / \ /
I
I
R I
it |
TC_CVR(iH( %)
STOPCLEAR=0
STOPHOLD=0
| 7R
STOPCLEAR=1 SLHR Pk
STOPHOLD=x

UL SR THEG YRR S5 MR {8 4k %

STOPHOLD=1

|
|
| |
STOPCLEAR=0 | |
1 |
| |
| |

Figure 13-3 ZFSTOP, STOPCLEAR, STOPHOL D H-#i& i

R STOPHOLDAISTOPCLEAR#S /20, JEFRTCL _SRIUSTARTA )G, iHERs & 53 e ffs ik, 7 HatBuE
HzhiEE. IRSTOPCLEARW B, EFMRTCL_SRIUSTARTA G, s & ifE1l. R FEEE i, FE
¥ STOPHOLD & 13§ H & STOPCLEAR N0 (STOPCLEARML 1 /AL = T STOPHOLD), & Ffil i, 45 k4%
Ja, THEERE R EUE, HEBIT G 2 WOREE FME TR 4k ST 40

13.2.6.2 IAIHIE

TCH LMH AN NG 5, Kt BUEA N 2725 TC1_CUCR (Capture Up Counter Register)f1ITC1_CDCR
(Capture Down Counter Register)H'. X TAERB R R FAMBE 5 R 22 7. S AN filoR A5 5 1 BT el
BRI TT DL R AT AR AR T 0 S BB AT IR B, R B PR A 1) b BT BRI, A S T RS T U 2
| B 2743 TC1_CUCRELTC1_CDCRH.

APTCHIP MICROELECTRONICS 13-4 C:rmﬂp



APT32F171

TC1

CONDITION: CONDITION:
TC_SR: CAPTEN=1, CAPT_R=1 TC_SR: CAPTEN=1, CAPT F=1

e LU L L L L L L L FLALLF LA LAL
TC_CVR(COUNT)  na X N X N+1 \\ M-1 X M XM+1
TCAP 7L l\s \Y
re.cucecown D f

TC_RISR(CAPI) / \ “ / \

Figure 13-4 BIAfE 5 HMRNF

X TR, i 2 B ZUE BEPCLK, I HTCAPE I N (1 41515 5 26 20 22 A fRHE 3 PCLK T I 4 ]

WK, DAt 4 /E B S S e
13.2.7 FBAL AR SR

MTC1_SREFMAZFIICNTMAL A0, TCTAEAER MR . XM T, HEsM1—EH i1 #F|TC1_PRDRMH
PERIOD# & . il FIPERIODME I, SEI &/~ B4R bl . WRTC1_SR#F 74 FREPEATH AL, it

HAAE NS R R 2 B S NUTR ARSI IR T8, I RREPEATNO, T NI % 0F HA i 4.

CONDITION:
TC_SR: CNTM=0, REPEAT=1; TC_CSMR=7; TC_PULR=4; TC_PRDR=8

oNTCLK AR AR AR NN AR AR ERERE AR
TC_CVR(Counte 0
TCSRSTARD  / \
TC_RISR(STARTI) _/_\*Interrupt are cleared by writing '1' to corresponding bits in TC_ICR

TC_RISR(STOPI)

TC_RISR(PSTARTI) _/_\ / \
TC_RISR(PENDI) / \

TC_RISR(MATI) /_\ /_\

|

|

Figure 13-5 FHICRAERE 7

r*
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APT32F171 TC1

RN, S EIRTCL PULRAITCL_PRDRAIZENS, SE M 28443 il A ik v UG e wb Wi A0 J3) 3 45 7 o i o

HFTCL_SRIIPWMIMAL, TCHT LA LW RSB A IS S, it B (E 5 MPWMIE 5. FEECH 7RE 5 fith 21
GHIEM E, TC1_SRHMPWMENGLAZAUAL, FF ELAE I & 2 e B B a4 i IE A

13.2.7.1 B & Thee

fERES H BHALThRE S, eI 28 0% S 7EA I 21 A J 45 Rk Bl 5% . Ebdn, 5 0x08%|TC1_PRDR, i+ <—E
HH0x08, J:HIELLH B, B DA H v e B A -

2 X TCCLK x PERIOD

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=1; TC_CSMR=7; TC_PRDR=8

CNTCLK
I BB BN 0000688000800 00808686
TC_RISR(PENDI) / \ / \ /_\—

Period Period >

P
bl

[
I

TPWM / &( ][7

Figure 13-6 FI#EIREHIN 5

13.2.7.2 PWMIN

TCH ELHE = 42PWM (Pulse Width Modulation)fii i . 7EIXHEAT, 4@ R 8353 200, TC1_PULRZAF# 1
PULSEZ# 3 N FIPWMIZH L. TC1 _PULRKME XL ZI/N T 5% FTC1_PRDRIA

PW M 5 5 KW HTCL_SRAF A2 HHIOUTSTAL IR E . MOUTSTHLIIEE, iS5 AE; MOUTSTA
OFIH M, HrHE 5 MK, HiHEEEES TTCL PULRKIEE, SR 287~ A Bk ICECF44, I H i PW M H Y
R 5OUTSTAAR R RS . 2 G Eas ks T/E, BEFI%ETTCL _PRDRHPERIODIE, BLA B #% 77 A5 J 2
WHEA, FHHPWMEH BB .. X WEREPEATAL AL, THEES W MAFF G E Bt 5, WHRREPEAT A0, A
SE B 2845 1R IF HAatHasig =

APTCHIP MICROELECTRONICS 13-6 C:rcmp



APT32F171 TC1

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, OUTST=0;
TC_CSMR=7; TC_PULR=4; TC_PRDR=8

CNTCLK
re-ovmeomen 7 N fap2hs NaXs Aok e Kanzho ke XsNehrhe Ko Xzhe)

TC_RISR(MATI)

TC_RISR(PENDI)

TPWM

Figure 13-7 PWMH

13.2.7.2.1 PWM¥ BAL

PRI E 58 RZHE, PWMEXZ A HME &, FR“hoiiPWME ] ho b (o AN B R 3
T PWMEXSE —AN60LH % /74, FreA 64N PWME A — Ny M. § it , A — Dl ANPWME &
B R — AN I b e IR RE, A OB A ) 22 — AN e R . R R JE AL B I TC 1SR4 FIPWMEXAz
SEo HTPWMEXAT6LL, Ft LAPWMA H BES i 2 Z38L 1K) 7 8 (32 fL tH Hu & +6 19 &) -

Table 13-2 PWM¥ BAL

PWMEX Bit ¥R A XA R AR AR 14N )
0 32
1 16, 48
2 8, 24, 40, 56
3 4,12, 20, 28, 36, 44, 52, 60
4 2,6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 50, 54, 58, 62
. 1,3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51,
53, 55, 57, 59, 61, 63

T B TR TPWMEXIPWME 1S 5.

APTCHIP MICROELECTRONICS 13-7 C:rmﬂp



APT32F171 TC1

N (Normal) Period E (Extension) Period
esncu [ |—|‘ M Pmsre'_f‘“uj_ e LT M Pmsre:f“'u—\_

2 €9 € €D S 6T S even €» e €
WLWLWLU%WLWLWLWLI
e (UL L U AP L T
WLWLWLU%MWLWLWLWLI

Figure 13-8 ¥ RPWMHETE

PWM {55 i 10T LA ek 1 1 (9 24 20 S5

(PULSE x (64 - E))+ (PULSE + 1) xE PULSE E
( )X100: ( ) X 100

+
PERIOD x 64 PERIOD PERIOD x 64

Duty (%) =

‘E’ 64N BRI E T R B
Flun, IEFEEH T, HPERIODXN100, PULSENS0RIRE, PWMEH &% thAr50%. WRPWMEXH A Dbit0A1,
A8 EE 32NN 55644 ik J& 3T F 1A 5 P A5 AN T B B . X AME LR, PWME HE Y & 25 B S50.015625%,
A A1/64/£0.015625. Wi HAPWMEXHIbit5 N1, 45644 E M H FI324NE H 8T R #, 1XFE 52 A
50.5%.

13.2.7.2.2 PWMETE

THEER TR TPERIODAPULSERPWMM TE . IEH EWIH, HPULSENOMRE &2tk ~0%, MPULSEST
PERIODIHT 5 b5 2% [£.100%

PW M5 H B HOUTSTA IR E - 2{OUTST ANOKII %, PWMEH B METTFIE. ATBUE L, PWMYTJE K HF
NI SR AT A OUTSTAL R A% il .

APTCHIP MICROELECTRONICS 13-8 C:rcmp



APT32F171 TC1

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, OUTST=0;
TC_PRDR=M

eneL RSN R R R R SRR ER NS ERE
re-ovacoumen 5 )} X)X X OGO OO X))o

TC_PULR =0 \ /
Normal Period Extension Period
“ e >
TC_PULR = 0<N<M = / ¥ .
TC_PULR =M

Figure 13-9 OUTST=0}PWMT%

IEOUTST A1, PWMEIL (S 5 M s P IR 4.

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, OUTS=1,;
TC_PRDR=M

CNTCLK
re.evaeomen Y03 X5 )5 | X e DX OGO

TC_PULR =0 / \
Normal Period L Extension Period 1
o) 4
TC_PULR = 0<N<M L \ 7{ \ i
TC_PULR=M

Figure 13-10 OUTST=1KPWM# T

13.2.7.2.3 PWM# &

MER BHE LR, PWMEHEFPIRSHTCL_SREF# T HISTOPCLEAR, STOPHOLD, KEEP, IDLESTHIOUTST#%
ANEHIBLRE . RV T AL T AR A .

Table 13-3 PWM# H i1t

STOP STOP ;
B
S LGLD KEEP | IDLEST | OUTST | TPWM ]
0 0 0 0 X L 5T I AR AE A HALE R 1, i HDIRAS B
0 0 0 1 X H IDLEST #hiE
0 0 1 X 0 H SE IS B AE A ZE RN 4 1k, B HUIRES
0 0 1 X 1 L OUTSTH %
SEIN de L RS 8, PWME HE R FF N
0 1 X X X L/H NS
{5 1 AR

I+

APTCHIP MICROELECTRONICS 13-9 C:rcmp



APT32F171 TC1

STOP STOP 5
H
CLEAR HOLD KEEP IDLEST | OUTST | TPWM L]
1 X X 0 X L ST I BE L RIS T A, PWME H H
1 X X 1 X H IDLEST ¥
FER:

FEHIBI L 2e8 N : STOPCLEAR > STOPHOLD > KEEP > IDLEST.

TR AESTOPHOLDFISTOPCLEAR MO ML FiE R STARTAL, R4 SE N #84x 78 24 BT PERIOD & A4S o J5 A 1= 1k .
EXMRE T, WRTCL_SRHPMKEEPH AL, HATCLREFEPWMEH HIRE, W2 5SOUTSTHIRFPIRE, Wi
KEEP{ N0, FB-4PWMRH HIRZS U FHIDLEST R E .

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, STOPHOLD=0, STOPCLEAR=0
TC_SR(START) L/End of period 7&
i
i
i Idl
KEEP |IDLEST|OUTST ;&y i, ° »
: \ _____BIDLESTHR®E _____
0 0 0 —/—\‘K \Y 1\}‘( ; / N / i
]
| |
0 0 o N4 h R A A
i |
o |l o | /TN i ;
i |
i i
1
0 1 1 N V{ 77777777777777777777 ' \ / N /
i
\‘777777777777777777777
—
1 X 0 / i m
I !
SRR :: /NI N
e I
! MKEEPALN, H
OUTSTIRE

Figure 13-11 IdIeXRZETFHIPWMBTE

W STOPHOLD N1, {HSTOPCLEARNO, 4iEFRSTARTHINE, ENT28<xi= k3 Hit S ds o5 B 1= (kAT k1E,
PWM# AR R RTRRAS . MRS START B LM, 52 I 2% M 22 Fi 5 B8 A48 S5 T 4G 5.

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, STOPHOLD=1, STOPCLEAR=0

TC_SR(START) \ RN /

/ \

/ \
/ \

re-ovReamen MG 0O D0 v e 0 EE)
T
IDLEST=X, OUTST=0 4/—\—/ S \—

| meras |

IDLEST=X. QUTST=1 Y / Y \ /// /

Figure 13-12 STOPHOLD=1, STOPCLEAR=0fPWM ¥

APTCHIP MICROELECTRONICS 13-10 C:rcmp



APT32F171 TC1

WHSTOPCLEARNL, M4iEBRSTARTALRS, it #s Bk, JF Ho i H -7 HIDLEST ¥ 5E »

CONDITION:
TC_SR: CNTM=0, REPEAT=1, PWMEN=1, PWMIM=0, STOPHOLD=X, STOPCLEAR=1

TC_SR(START) \ /
pestooso S\ // IDLEST \‘. // ouTST \X—\—
IDLEST=1, OUTST=0 4/—\—/ \\ ,"1 :\—}—\—

IDLEST=1, OUTST=1 —\—/—\—/ \ / . 7 \I
\\ , \\ ,
\ // \\ //

Figure 13-13 STOPCLEAR=1FPWM# ¥

ERT RGN E, WS S IVIGE A . 4STOPCLEAR N1FF H B i 48 AN7E TAER I, Wit ¥ IDLESTH)
R AT DALh I e A R A A R

13.2.8 il

SE I 2T EE nT L= A 7R . STARTI, STOPI, PSTARTI, PENDI, MATI, OVFI FI CAPTI.
13.2.8.1 WHUE S i

AR IR AR TN, AR R B R .

13.2.8.2 THEUFIEH B

LN d T b TR, AR I

13.2.8.3 A HAFF G W

SR RPN PV LR DA L TR

13.2.8.4 B R h i

ATHEUR A AR, A T A TR

13.2.8.5 Jkni ILACH B

RO A S5 T kb 517 2 TCL_PULSE B AR, 7= A ko DT I Hh B
13.2.8.6 ¥ H Al

58 B A VAR R, PR AR AT

APTCHIP MICROELECTRONICS 13-11 C:rmﬂp



APT32F171 TC1

13.2.8.7 FiE 1 M7

PN, BN IG5 BT ECN B R, AR .
13.2.8.8 HilisbH

o FEATWT AR T (ISR) I Hif H CeRi %

o REAFETCLIMSR, #isE Pk

«  HTCL_ICRIFRFRAHR A Wr RS L

o HhlTAbE

o IBHTMIIRSIET

APTCHIP MICROELECTRONICS 13-12 C:r.:m
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TC1

13.3 B U
13.3.1 HEBREK

e Base Address: 0x4005_ 1000

Table 13-4 HHEHRE

Register Offset Description Reset Value
TC1_IDR 0x000 | IDZ 7748 0x0011_000A
TC1 _CSSR 0x004 | Wi Bt ¢ 27 4745 0x0000_0000
TC1_CEDR 0x008 | Kb i fe/aE ik a7 f7 4% 0x0000_0000
TC1_SRR 0x00C | BB 1738 0x0000_0000
TC1 CSR Ox010 | #&HilfHRE 777 4% 0x0000_0000
TC1 CCR 0x014 | &G A7 5% 0x0000_0000
TC1_SR 0x018 | PR A7 7% 0x0000_0002
TC1_IMSCR Ox01C | i Re/4% 1 a7 F7 0x0000_0000
TC1_RISR 0x020 | JRIHTWrIRAS Z5 /7 4% 0x0000_0000
TC1 _MISR 0x024 | HIBPIRA A7 4% 0x0000_0000
TC1_ICR 0x028 | HIKPIR AT bR 2 A7 A% 0x0000_0000
TC1 _CDR 0x02C | W% or Al ZA7-28 0x0000_0000
TC1_CSMR 0x030 | vh&asf Hoys i o /748 0x0000_001F
TC1_PRDR 0x034 | A % fr4s 0x0000_0000
TC1_PULR 0x038 | ik Ll AE 5 A7 4% 0x0000_0000
TC1_CUCR 0x04C | 4 E AR THE A A7 0x0000_0000
TC1_CDCR 0x050 | 4 NI AT A7 3 0x0000_0000
TC1 _CVR 0x054 | MATiHEUE 7 f7 4% 0x0000_0000
APTCHIP MICROELECTRONICS 13-13 C:?cmn




APT32F171

TC1

13.3.1.1 TC1_IDR (ID& %)

e Address = Base Address + 0x0000, Reset Value = 0x0011_000A

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FHRZIPIID code, ToiEFE K

L
a)
> o
0 @)
o a
o(oj0]|0]|O 0|0 i1({o|jo|jo0|1|0|0O|OfOfOfO|O]|O 10
R R R R
Name Bit Type Description
ID Code?F 728
IDCODE [25:0] R T

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.2 TC1_CSSR (F#hiELZESER)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4

w

N

=

o

RSVD

CLKSRCI3]
CLKSRCI[2]
CLKSRC[1]
CLKSRCI0]

o

o

o

o

"

=T

=T

Name

Bit

Type

Description

CLKSRC[3:0]

[3:0]

RW

I B 7 A7 28

0x0: & 2hJE NPCLK
THECES I P N AN T CLK A A

Ox1:
0x2:
0x3:
0x4:
0x5:
0x6:

Ox7:
0x8:
0x9:
OxA:
0xB:
0xC:
0xD:
OxE:
OxF:

ToRhk %
TR
ToRhsk %

TS Eh I VEMOSC
THHES IR IE N1SOSC
TS EPIE N IMOSC

THECER IR B A EE L AR O R b i ik o
TR I B A EE B 100 s ko
THECER I B A LA 38 210100 %t ke
THECER IR PR A LA 2 3 000 4t kvt
THECES I B A EE AR 4 00t ko

TR
TRk
TRk %

HE:

SENS deTH R B RE )G, I ANBEIBIICLKSRCAL, FrLAfEAETACLKSRCHT, HIFbAideZE ki g

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.3 TC1_CEDR (B %b/fdi /28 1L 25 7 52)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
z z
& )
2 7 >
o) @x O
o[(o0o|j0|0O|oO o|jofojofo|jo|jo|jO0|OflO|jOfO]JO|jO|0O]|0O{O 0|0f|0
R R R
W W
Name Bit Type Description

I BB /4 1k 45 i) 7
CLKEN [0] RW | O: ZEilih-Hudsm of

1 fERETHE AR I o

SWRSTA I CLKENAL FR

Debug i Al fe/2% 1E 4z il fir

0: 2% 1-Debugtzt
DBGEN 31 RW N

3] 1: ffihEDebugti

WIEDBGENE1, *CPUfEdebugh &5 m, iH5ss it 3ok

=1k,
HE:

- WEHEFFSER T CSSR)ZH, LA CLKENE L, WRCLKENAO, B2 EFFa(R 7 CSSR)N SHAEARTAL.

{HiZ %1728, SDBGENFISWRSTAIERCLKENHPRA LIS, CSSRAFFF AN AECLKEN E 1R & .

APTCHIP MICROELECTRONICS
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APT32F171 TC1

13.3.1.4 TC1_SRR (3#-E A1 &5 775%)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

RSVD
SWRST

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

R|R R
Name Bit Type Description
AR AL
SWRST [0] w 0 FAk
1 A AL

APTCHIP MICROELECTRONICS 13-17 C:rcmp




APT32F171 TC1
13.3.1.5 TC1_CSR (BEHfEaE H %)
e CSR: Address = Base Address + 0x0010, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ol <| o o 4| © P 5 - g al
o g E(alg g o 2 ooz SEE e o |43 KE
R EEEE R < |oloEz 2z 2S5z 0 E&Ef—(
¢ 55|55/ 55| 2| S |835 858523 & [§8lEh
I| 2 5l o
olo|lo|lo|ofo|o|O|O]|O]|O ololofo|o|o|o|O0|O|O|O|lOfO|O|O|O|O|O]|O]|O
W W W[W[W|W|W|W|W|W|wW R W
Name Bit Type Description
START [0] w Ja it
UPDATE [1] W | IR A A
STOPHOLD [2] W | TS DR B TR
STOPCLEAR [3] W I UG TE R TR
IDLEST [8] W | IDLE %t & e
OUTST [9] W | RS S T
KEEP [10] W | b JE PR T
PWMIM [11] W | SR R D AR/ L PW M H T R
PWMEN [12] W i HEPWME H Th g
REPEAT [13] W {F RENE A B A (G 5 BT A6 THED)
CNTM [14] W | (BRSO SR B3 T s 1 K1)
HWTRIG_OUT | [15] W | SRR i e R D R
HWTRIG_IN [16] W | R R fi e o B 2 IS B D R
CAPT F [17] W iﬁiﬂﬂiﬂ%%ﬁiﬁﬁ)ﬂ%ﬂ@?B%‘i&ﬂa‘, BTN T BRI AT A7 25
CAPT R (18] W i*ﬁiﬂﬂiﬂ%%ﬂﬁﬁ)\ ST BTN, KSR BUE AN BT AR A A A
ke e iy Al PN IS =R
0x0: TCAP il A\
Ox1: JoRuE#E
0x2: JoREF:
CAPIN [21:19] | W | Ox3: ELEZa20/ % i ik ph
Ox4: BRI HS LIt 4 H ke
Ox5: Ehig g2t 4 i kv
0x6: FLA% 31 i ik
Ox7: LLEZZRA 4 ik vh

APTCHIP MICROELECTRONICS
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APT32F171

TC1

PWMEX[5:0] | [29:24] PWMH JEA
HE:
- NEFAEHREOTLR

APTCHIP MICROELECTRONICS
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APT32F171 TC1
13.3.1.6 TC1_CCR (&H#IE R 7 5)
e CCR: Address = Base Address + 0x0014, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 5 3 2 1 0
= 3|2/ 5|2|5|5] =| © |9 3|5 g °EE &3 = |gely b
T = 0|l P
olo|o|oflofo|Oo|O|O]|O|O olo|o|o|ofo|lo|O|O|O]|O]O 0 o|lo|o|o
W[ W|W|W|W| W[ W[wWw w
Name Bit Type Description
START [0] W | IR R
UPDATE [1] W | SRR A A
STOPHOLD [2] W | F IR EUE AR B R
STOPCLEAR [3] W | F RS AN BR RS
IDLEST [8] W | IDLE % HAG He
OUTST [9] W | H RS R
KEEP [10] W | IS AR T
PWMIM [11] W | 2Rk R D Re e PWME H T RE
PWMEN [12] W | ZEIEPWME H IhRE
REPEAT [13] W | ZEEERRE A
CNTM [14] W | BRbE g R
HWTRIG_OUT | [15] W | R EAE A R e R D R
HWTRIG_IN [16] W | b e R fi e B 28 IS B D R
CAPT_F [17] W | ZBE R RRIR R DR
CAPT_R [18] W | BRIk BT RE DR
R R A 1 SN EE
0x0: TCAP i A\
Ox1: JoRuE#E
0x2: JoRLEFE
CAPIN [21:19] | W | Ox3: LLEAROR% i fikf
Ox4: BRI HS LIt 4 H ke
Ox5: Ehig g2t 4 i kv
0x6: FLsA% 31 i ik
OX7: FLEZAR A H ik
PWMEX[5:0] [29:24] W | PWMY &AL

APTCHIP MICROELECTRONICS 13-20
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APT32F171 TC1

ER:
- XNZEAA ST

APTCHIP MICROELECTRONICS 13-21 C::rr_‘mp



APT32F171 TC1
13.3.1.7 TC1_SR (FHPREFHER)
e CCR: Address = Base Address + 0x0018, Reset Value = 0x0000_0002
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 5 4 3 2 1 0
< o Z 5 E o
[19] ™M N x| wl 7 O [l 4 s | = | W —
o o Faodd 2| 2 |9 eESEZ g be S |84k
R EEEE R < |olelEz zly 2 zlyl5 = 0 E&Ef-(
@ |23212 23 | o |3 EE O EEZE¥oe £ |59y b
I| 2 5l o
olo|o|o|lo|o|lOo|O|O|O]|O olojo|ofo|o|Oo|lO|O|O|O]|O ojlojlo|ofo]|oO
W w R IR W{W|W|wW|w|w W R|W w
Name Bit Type Description
0: MR T 1R
START [0] A T R
0: ZFAf7#s BT AR I
UPDATE [1] RO pwrmmas
0: 15 1k Je PR R v H e ase =i 2%
= B oL B = 1
STOPHOLD 2 R 1: hmﬁ%ﬁwéﬁtﬁ%ﬁfﬁtﬁiﬁ o 3 ‘
Y STOPHOLDE 1R, THE# 5 ()5 & 0R B M aT vHEUE A S 5 HORES, By
LT Oa sl E, TH e R E IR S 8T 16
0: F 1k JE B BR T A U 25
1 AF Ik ETERR T EE A A 1 R
STOPCLEAR 3 R
13l 4STOPCLEARE 1R, THE#HF LG Gt 8UE, it B HIDLEST
-
O: IdleR 2 T i H H P 91
IDLEST [8] R 1 idleskas it oF Sy
O: THEUTT 46 I dr H HEL P AR
OUTST 9 R .
9] 1 HFEOT AR I 540 T T
0: PREPIRZSHI A b 2%
KEEP [10] R 1 PRERIRSHEE B (1 7
ANEIDLEST HOE AL, THEUF (k5 #OREF4 th FF RS
0: PWM#%i
PWMIM L R e
0: 2% 1EPWME;H!
PWMEN 2 R waepwmsy
0: ZEILfEIFE AR
1 {FRENE IR E R AR
REPEAT 13 R
13l AR S, TR S HO X B R A S S s, &8
SEFIF AT
@
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APT32F171

TC1

CNTM

[14]

TR, TR 0 E F G
TR RO, O 1 T

HWTRIG_OUT

[15]

T fgh e L E AR L Th e e 2%
T fph i L e AR T e fi

HWTRIG_IN

[16]

PoQIR QIR Q

ARG 5 I 2 I8 B R D e AR I
D U RLRE i e I 2 Sl (¥ T e B A e

CAPT_F

[17]

RNC R SR

0: AMEAI NS 5 T BRI e g AR 1k
1 AMEBEAAE 5 T BRI e gL e
E LA PN PN R N SR I

.

R AT THEUEAE N T BRI S A A7 48

CAPT_R

[18]

Mabi i) LV oSS

0: MRS 5 LT HE I Ik
10 SNBSS ETHE I e

EFallEIPAN IS N Rt A R | P 2= T N - G R VNI WP A K 2

.

CAPIN

[21:19]

R AN S B
0x0: TCAPE A

Ox1:
0x2:
0x3:
0x4:
0x5:
0x6:
Ox7:

TRk %

TEREFE

ELE 25 O e bk o
PR LI Ay bk ok
EL A% 210y bk ok
EL 25 B bk ol
ELAL AR ATy bk ok

PWMEX][5:0]

[29:24]

PWMJ™ &z

PWMEX

ORGP E IR

PWMEXO 32

PWMEX1 16, 48

PWMEX2

8, 24, 40, 56

PWMEX3

4,12, 20, 28, 36 , 44,52, 60

PWMEX4

2,6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 50, 54, 58, 62

PWMEXS5

1,3,5,7,911,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33,
35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63

APTCHIP MICROELECTRONICS

13-23

C:rcmp




APT32F171

TC1

13.3.1.8 TC1_IMSCR (Wi fb/2k 11 2 77 5%)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17

16 | 15

14

13

12 11 10 9

(2]

(&)

IS

w

N
=
o

RSVD

CAPTI

OVFI

MATI

PENDI
PSTARTI

STOPI
STARTI

o
o
o
o
o

o

o

o

o

o
o
o

Name

Bit

Type

Description

STARTI

[0]

RwW

THEUR B

0: 2% 1b1Z% ik
1 fHREZ T

STOPI

(1]

RW

VA Lo

0: AE I I
L e %

PSTARTI

(2]

RW

FARI 46 v

0: ZEibZ i
10 fafgiz i

PENDI

(3]

RW

JE S 285 o v

0: 2% 1% iy
1 ffiBEZ b

MATI

(4]

RwW

Jik v DL 5 v

0: 2% ibiZ iy
1 ffiREZ b

OVFI

(5]

RwW

CAPTI

(6]

RW

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.9 TC1_RISR (BT HPRESFFR)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— —| EF| =| =
a) Flolelolxl 2| B
> ol Ll Rl =z <ol &
2 88| 5| & 5| 5 5
o
olo|o]o 0 olo|o|lo|o|o|lo|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O|O
R|R R R R|R
Name Bit Type Description
STARTI [0] R THEUE 2l b 0 SR GRS (RS i b s A Al e, o BT
STOPI [1] R T b ) R AR RS (B i b Wi A ffi e, i BAT)
PSTARTI 2] R JE AU v T 1) R G R AS (B iz e A R, & BAT)
PENDI [3] R JE 5 AR e T ) TR G R AS (B iz e R, th & BAT)
MATI [4] R ik G A H BT ) R AR AS (B iz e i R, & BAT)
OVFI [5] R Jin H A T PR S AR A (B A Z R WA RE, s B AT)
CAPTI [6] R T A BT A SR AR A (B A Z R W A i RE, s B AT)
HER:

0: hWrsH kA& 1. hiiE kA

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.10 TC1_ MISR (F BriR A S 175%)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— —| EF| =| =
a) Flolelolxl 2| B
> oSl %l z| <ol &
2 88| 5| & 5| 5 5
o
olo|o]o 0 olo|o|lo|o|o|lo|O|O|O|O|O|O]|O|O olo|o|o|0]O
R
Name Bit Type Description
STARTI [0] R THEUE B RS (% h Wi Be J5 42 BLAL)
STOPI [1] R THEUE 1 T R AS (1% R Wi B8 JG 42 B L)
PSTARTI [2] R JEBRFE UG A B RS (% Wi R 5 4 = BLAT)
PENDI [3] R JE B 5 o R T BRIRAS (R WS e S A2 BT
MATI [4] R ik T A HH BT (R BRAS (W e S5 42> B
OVFI [5] R T BT IR ES (% R W R 5 A2 BT
CAPTI [6] R WP W RPIRES (W Re 5 A4 2 BAT)
HE:

TC1_MISR = TC1_IMSCR & TC1_RISR
BAZ A A4 IR B Y ATAE B R W (PPIRAS . SHERETLRL.
0: HIIEAERAE, 1. i kE

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.11 TC1_ ICR (PHPREERFFR)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ I =] R
Q —| = =
> NSRS
4 O ol vl nl 5
o
ofojojojofjofofojojojofofofojojojofofojojojoj|o o|jofoflo|0O]|]0]O
R W|W|[W
Name Bit Type Description
0: 3%
STARTI 0 w R o -
[0 10 RS B R
0: I3
STOPI 1 w . N
[1l 10 ER S L
0: T3
PSTARTI 2 W R
[2] 1 SRR
0: K
PENDI 3 w .
31 1 7 I o b
0: I3
MATI 4 W . N "
[41 1 R G by
0: 3K
OVFI 5 W . . "
5] 1 SR R
0: I3
CAPTI 6 W . . .
[61 1 R

APTCHIP MICROELECTRONICS 13-27
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APT32F171 TC1
13.3.1.12 TC1_CDR (H4h 4% F4%)
e Address = Base Address + 0x002C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 1 0
o zZ
% S S
o o [a)]
ojo|jo|o|lo|o|o|lO|O|O|O|O|O|O|O|O|O|O|O|OfO]|O 0 0|0
R R R R
W| W w W|W|[W
Name Bit Type Description
DIVN [3:0] RW | B8l 74525 DIVN F)E
DIVM [11:4] RW | N7 4525 DIVMIFIE

HE.
- H4DIVNAZETFOMIE, ZE1EEDIVMIEKO

APTCHIP MICROELECTRONICS 13-28
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APT32F171

TC1

13.3.1.13 TC1_CSMR (i 2 hr iz 517 5%)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[a)
> N
2 7
ofofo]|o0 0|0 o|o|o|O0|0O|OfO|O|O|O|O|JO|O|OfO|O|OJO|O|2|1 (1|11
R RIR|R[R|R
W|W|W|[W[W
Name Bit Type Description
WE MR, Bl
WIRSIZENOX07, B4 5E I &/ 1T H s & — N 8ALI e I a1t 2 4%
SIZE [4:0] RW

W SIZENOX09, A4 G I 811 Has & — N LOAL 1) & I 2311 B ds
WRSIZENOXOF, T4 eI 83115088 2 — N 164 e i 23/ 1T 5 as
WRSIZENOXIF, T4 I 2511 5 a8 & — 320 K e I 28 /11 528

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.14 TC1_PRDR (FiEF )

e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o)
O
o
w
o
ofofo]|o0 o|o|jo|O0|O|OfO|O|O|O|O|O|O|OfO|O|O|O|JO|O|OfO|O|O]|O]|O]|O
R R R R R R
W|W|W|W WIW|WIW[WWWWWWWWWWWW W W W WWW W W W W W
Name Bit Type Description
PERIOD [31:0] RW | PERIODHIE

EE: BT FIIL R E R G, #R NG TN, Tz s F 8 A RE B B N0, 5 WIS Jovk IR H T4k

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.15 TC1_PULR Bk EL B4 2577 5%)

e Address = Base Address + 0x0038, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PULSE

ofofo]|o0 o|o|jo|O0|O|OfO|O|O|O|O|O|O|OfO|O|O|O|JO|O|OfO|O|O]|O]|O]|O
R R R R R

W|W|W|W WIW|WIW[WWWWWWWWWWWW W W W WWW W W W W W
Name Bit Type Description

PULSE [31:0] RW | PULSEMIH

EE: BT FIIL R E R G, #R NG TN, Tz s F 8 A RE B B N0, 5 WIS Jovk IR H T4k

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.16 TC1_CUCR (i EFA#HHEEFE)

e Address = Base Address + 0x004C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

COUNT

ofojojo|0o|jO|O|OfOfO|O|O|O|O|O|O|fO|O|O|O|O|O|O|OfO|O|O|O]JO|O|O|O
R
Name Bit Type Description
COUNT [31:0] R Rl ESIM e s AT NN g

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.17 TC1_CDCR (## F B HHEER)

e Address = Base Address + 0x0050, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

COUNT

ofojojo|0o|jO|O|OfOfO|O|O|O|O|O|O|fO|O|O|O|O|O|O|OfO|O|O|O]JO|O|O|O
R
Name Bit Type Description
COUNT [31:0] R RSN AN

APTCHIP MICROELECTRONICS
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APT32F171

TC1

13.3.1.18 TC1_CVR (4RIt BUEFALR)

e Address = Base Address + 0x0054, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

COUNT

ofofo]|o0 o|o|jo|O0|O|OfO|O|O|O|O|O|O|OfO|O|O|O|JO|O|OfO|O|O]|O]|O]|O
R
Name Bit Type Description
COUNT [31:0] R BRI AL [E)
FER:

B AP IR, JCVE IRIEZ A AT 4 (O EDN 2 AT e & IR A (0 T FPE R, TR iR E

APTCHIP MICROELECTRONICS
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APT32F171

TC2

14.1 M2

TC2E Al Hy e a4, €M A (LN AR ASTC) 24 Ui fgisia

INER=ZEi v
14.1.1 FETIhkE

W g RE L6 AL T K s
SR LR S5

SRR E B LA D) BE(MATCH)
RPN AR DI RE (CAP)
- LTREREE, TR TR R [ 4

SCRFAMR fih R

- EPWMS 5 5 A LUR B4k

14 5 B 2% (TC2)

BENIETE AT BL o ) TARE AR, g i DG A ey

14.1.2 R
Table 14-1 TC2 &R
=i B ThRe I/OZKEL BiE
CAP[1:0] N AL T | -
@
APTCHIP MICROELECTRONICS 14-1 APT CHIP



APT32F171 TC2

14.2 ThEgHR

14.2.1 BHRIER

Simple Timer
APB Registers (SFR) Counter
Start/Stop
Q Control
Control
Counter Core
Counter SFR NG
Clock Counter FSM
S Divider
Channel 0~1 1
Control “
Channel SER MATCH CAPTURE
Engine Engine < D—XTCcAP[1:0]
Events
T
E'Iz(rt ?g;nearl bebug
Control ConAtroI
* e
i il
External Trigger Req. Debug Mode
Figure 14-1 TC2AEIRIERE
14.2.2 BFehiEH]
14.2.2.1 BHSHEHIEERIER
PCLK Clock Divider O PCI_K-i Clock Divider 1 » CLK
| DIW || TCKEN | | DIW || TCKEN |
(CDR) (CEDR) (CDR) (CEDR)

Figure 14-2 I8 EEHER
14.2.2.2 THEHER
b YR
STCHII BN R G HIPCLK
G

THEU S s Bk 2 45 2% (STC_CDR 24723 B DIVM[10:0]FIDIVN[3:0]) ¥ iE » 1241 4 TCCLK, HIPCLKFI
STC_CDRIt[FEIYeE. 7EiHEEs 4 T T/RRASK, STC_CDORIIMEA YA . HHE 1 T/RA T LUEESTC_SR
FAAPIBUSY AL B

APTCHIP MICROELECTRONICS 14-2 C:m,p



APT32F171 TC2

e TCCLK = PCLK / (DIVM + 1) / (2DIVN)

P MU (U L L U L L L L L LT LT

DIVM(TC_CDR) 0 | \\ 1
DIVN(TC_CDR) 0
|
CNT(TC_CNTR) ~ 9f A | B [ C D [E |F| |1 Y2 Y3 Y4 565 6 | 7 {8 Jo [ A JB [C
TCCLK_EN

Figure 14-3 24780 H 2 it e

POLK Mmj—/ﬁmmmmmfmﬂ

DIVM(TC_CDR) | { 0

\
DIVN(TC_CDR) 0 2

CNT(TC_CNTR) 9 BB \l 0 X 1 X 2 X 3 X 4 X 5 6
TecLK_EN e — — — — L

14.2.3 Figure 14-4 A5 RKTHESE T E

APTCHIP MICROELECTRONICS 14-3 C:rcmp




APT32F171

TC2

14.2.4 HHBEREH

14.2.4.1 TAHEMER

THEES R A LR RO BT Rk
ER SRR TARRS, THEENOTH UG TH BB T A . 4 TCCLK_ENRIENARS, THEUE ERAPCLK BT I,

PCLK

Start pulse

F Counter start request by writing START = 1 in TC_RSSR

Sy Ly L L

Counting size is defined by writing TC_CNTR

CNT(TC_PCNTR) 0 < 7
CNTB(TC_CNTBR) 0 Y 7
CNT(TC_CNTR) 0 | 7 (o128 Ya)s)e )7 o)1 2)3Ya)s)ef7 ot 2)3)a)s} e )7 o)1

BUSY(TC_SR)

TCCLK_EN /
Counter started interrupt occur Period end interrupt occur Period end interrupt occur
Figure 14-5 B3 THES P, PCLK 14345
PCLK

Start pulse

F—\\Coumer start request by writing START = 1 in TC_RSSR

Counting size is defined by writing TC_CNTR

CNT(TC_PCNTR) 0 < 7
CNTB(TC_CNTBR) 0 X 7
CNT(TC_CNTR) 0 Y 0 [ 1 Y2 [ 3 (4 J5 [ 6 |7 0 | 1 2 3 4

BUSY(TC_SR)

TCCLK_EN

\./—\_/—\_/—\_/—\_/—\_/—\_/—J

AJ
Counter started interrupt occur

Period end interrupt occur

Figure 14-6 B4 FE, PCLK 24137

APTCHIP MICROELECTRONICS
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APT32F171 TC2

14.2.5 BFNE#H
14.2.5.1 H3EHRIEHE

TC_PCNTR

TC_PCNTR is copied into active registers

1) When BUSY = 0 in TC_SR
2) When BUSY = 1in TC_SR, period end

TC_CNTBR
TC_CNTR

Figure 14-7 H3IERITBEK RAEKH
14.2.5.2 ThREHR
HSTC_SRHBUSY T 10, THEEs TAERES T CUR MMM 3. &2 R SR, s & |l S

e U U A U LT

CNT(TC_PCNTR) I [ FF [ 10y [ [ sF
T T
C'o\unter change request by Counter change request by

writing CNT = 1(? in\TC_CNTR writing CNT = 3F in TC_CNTR
CNTB(TC_CNTBR) [_[FF FF (10 [ | 3F

CNT(TC_CNTR) ﬂﬂﬂi %FF mnmm 9
Y
Period end interrupt occur

Period end interrupt occur

Figure 14-8 HBIEHHIF (STC_CNTR)

Table 14-2 # B3I ERINAEF MK F 785

Comments

Register
STC_CNTR THBUE T A%
YSTC_SRHBUSYZ5T-0l), AFA A b [ 7 A7 e AH IR # S B AE 2

APTCHIP MICROELECTRONICS 14-5 C
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APT32F171 TC2

14.2.6 B FEH
14.2.6.1 HEHAERE

START
TC_RSSR

Start pulse

Figure 14-9 #2885 sh#

14.2.6.2 DhReHiR

LA STC_RSSRAF 74 FHISTARTAI EL, ATLAEZ)THEds. WIRSTC_SRHBUSY N1, HEAXSTARTLLS 1]
JEEE R A, FOTHEER CAE T/ET 1. WRSTC_CNTBRICNTBE 10, M4 JH 2 ik Rt 24k 25 .

7k, STCIESFFAMER A IR 5, 2 WANER Al A =1

APTCHIP MICROELECTRONICS 14-6 C:Tcmp



APT32F171 TC2

14.2.7 HEEEIEFER]
14.2.7.1 HEHAERE

STOP
TC_RSSR

Stop pulse

Figure 14-10 HEa% E#H]

14.2.7.2 ThikH#iR
Wit STC_RSSREF /A HISTOPAI B, W LM Eit4se.,

BT % ESTC_MRAAAATHISTOPTYPEN, HHad 2/ s 1k 7 .
Table 14-3 ¥ #EILARNEE

STOPTYPE (STC_MR) Stop Name Operation
A 45 TR SRS -
0 TR AU 11 P 15 SR R A R 25

fRIEERSI VAR, ANEZHTBRPNREER. HEY
STC_MRZEEISINGLEN /21, I Hi% A 5101k
N P 2 Sy e S P F

. SR

r*

APTCHIP MICROELECTRONICS 14-7 C:Tcmp



APT32F171

TC2

AR A 4% 1k

HSTC_MRAFF4+ T HISTOPTYPEZON , R EUGEME (T Eas 5 IR K, T BB o8 A W45 0 1 s k.

PCLK

Start pulse
Stop pulse
SINGLE(TC_MR)
STOPTYPE(TC_MR)

CNT(TC_PCNTR)
CNTB(TC_CNTBR)
CNT(TC_CNTR)
BUSY(TC_SR)

Sy iy Uyl

P5>

Counter stdit request by writing S

TART = 1 in TC_RSSR

/ \ Counter stop request by writing STOP = 1 in TC_RSSR

<——Repeated counting operation

0 <« Stop is synchronized to period end event 0
Counting size is defined by writing TC_CNTR

0 - 7 7

0 ){ 7 7

o L 7 2)3)a)5)6)7 7

*Counter started interrupt occur

Period end interrupt occur

Counter stopped interrupt occur

Start pulse
Stop pulse
SINGLE(TC_MR)
STOPTYPE(TC_MR)

CNT(TC_PCNTR)
CNTB(TC_CNTBR)
CNT(TC_CNTR)
BUSY(TC_SR)

P5>

Counter stdit request by writing S

Figure 14-11 FMZREEFIERFE, #l1 (ERitH, FEFILEX)
Perk UL L L L L U U L L L L L LU

TART = 1 in TC_RSSR

/ \ Counter stop request by writing STOP = 1 in TC_RSSR

«€——Single counting operation by writing SINGLE = 1 in TC_MR
0 <« Stop is synchronized to period end event 0
Counting size is defined by writing TC_CNTR
0 - 7 7
0 ){ 7 7
0 7 23 7 7

Period end interrupt occur

*Counter started interrupt occur

Counter stopped interrupt occur

Start pulse
Stop pulse
SINGLE(TC_MR)
STOPTYPE(TC_MR)

CNT(TC_PCNTR)
CNTB(TC_CNTBR)
CNT(TC_CNTR)
BUSY(TC_SR)
TCCLK_EN

FE>

Counter start request by writing S

Figure 14-12 FZREEFIERFE, #12 (Bt FEFIREX)
Pek UL U L L U U L L L L L UL

TART = 1 in TC_RSSR

«€——Single counting operation by writing SINGLE = 1 in TC_MR
0 <« Stop is synchronized to period end event 0
Counting size is defined by writing TC_CNTR
0 * 7 7
0 X 7 7
o 7 23 7 7

4 Counter started interrupt occur

Period end interrupt occur

Counter stopped interrupt occur

Figure 14-13 FMIZREVEIERNFE, 63 (Bkit#)

APTCHIP MICROELECTRONICS

14-8

APT CHIP




APT32F171 TC2

SERPfE IR

HSTC_MRZHFAZHHISTOPTYPERLR, REUBMTMITHEEHMTE ILFER, (FEEsA e fEl., HE22H
STC_MRZHFAF#EIISINGLEN 2L, JF HI%G 15 kG RE, THE#82fE AINE W5 B 3hiF 1k .
craaininininigigipinigipininigipinipgininigininingipininipininininin

Start pulse F Counter stdft request by writing START = 1 in TC_RSSR
Stop pulse [\ Counter stop request by writing STOP = 1 in TC_RSSR
SINGLE(TC_MR) <€——Repeated counting operation
STOPTYPE(TC_MR) 1 <——Immediate stop 1

Counting size is defined by writing TC_CNTR

CNT(TC_PCNTR) 0 -« 7 7
CNTB(TC_CNTBR) 0 Y 7 7
CNT(TC_CNTR) 0 Y 7 0 23 7

BUSY(TC_SR)

Counter stopped interrupt occur

TCCLK_EN

Counter started interrupt occur

Figure 14-14 SZEME LR FE, H11 (EETHH, HEIEEXK)

peek  JLTLIL L L T L L L L e e L L L L L L L L

Start pulse F Counter stdrt request by writing START = 1 in TC_RSSR
Stop pulse [ Counter stop request by writing STOP = 1 in TC_RSSR
SINGLE(TC_MR) «€——Single counting operation by writing SINGLE = 1 in TC_MR
STOPTYPE(TC_MR) 1 < Immediate stop 1
Counting size is defined by writing TC_CNTR
CNT(TC_PCNTR) 0 - 7 7
CNTB(TC_CNTBR) 0 ){ 7 7
CNT(TC_CNTR) 0 ){ 7 0 23 7

BUSY(TC_SR)

Counter stopped interrupt occur

TCCLK_EN

Counter started interrupt occur

Figure 14-15 SLEIMEZILKIES I, 12 (BKHH AEIEER)

e UL YUy LIy

Start pulse F Counter start request by writing START = 1 in TC_RSSR
Stop pulse

SINGLE(TC_MR) «€——Single counting operation by writing SINGLE = 1 in TC_MR

STOPTYPE(TC_MR) 1 <«——Immediate stop 1
Counting size is defined by writing TC_CNTR

CNT(TC_PCNTR) 0 X‘/ 7 7
CNTB(TC_CNTBR) 0 ) 7 7
CNT(TC_CNTR) 0 X 7 23 7 7

Period end interrupt occur

BUSY(TC_SR) LCounter started interrupt occur L

Counter stopped interrupt occur

TCCLK_EN

Figure 14-16 SLRMZIEFIEFPE, BI3 (SR

APTCHIP MICROELECTRONICS 14-9 APT CHIP



APT32F171

TC2

14.2.8 HHIEEN T/
14.2.8.1 HEHAERE

) |

TCx CNT
(TCc_ccxr) || (mc_enTR)

CMx
C_CMR

) e

MATCH
Engine

CAPTURE

CRIX1
TC CRR

Lc

TCAP[X}— |

Engine

Match R request

Capture R request -

Capture F request

CCMx
TC_CMR

»

14.2.8.2 ThREHR

Figure 14-17 U EBHE &

FANBIEHA [ ORIV A S %, aJLUEESTC _ CMRZF4: B AICMALLE M f TIER R . BTl TI/EMR RE

% STC_CRRE A7 I CRIX]=11 A4 H %

Table 14-4 HH¥0EE TR

CM(STC_CMR) TAE#ER
0 N
1 Ey

APTCHIP MICROELECTRONICS

14-10



APT32F171 TC2

IN.GY: 5o

e MSTC_SR#BUSY=1, STC_CRRHCR[x]=1Ff, HZESTC_CNTRFSTC_CCxRMIMEFZER, M FIR-typelt
TE Hh W gt 22 7 A

e STC_CCxRf{#ESTC_CCORAMISTC_CCI1R. UHSTC_CCxRHIMH N0 # KT STC_CNTBR&(7#%, ULHCH Wr
MIAS 224

o LECHLHIZER
—~ 0<STC_CCxR<STC_CNTBR

MEASEIE L E U R, RS 5 N T STC_CCxRIFME, MM HISTC_CCXRZEFIF M mt e SL B #r. 7
VLHCHE R, STC_PCCxXRI%H #fdi .

PCLK Mm [Uw [u11m( /ﬂ_ﬂ_ﬂ_ﬂﬂ /mﬂwm
CMO(TC_CMR) 0 ! !
x GMATCH mode
CCO(TC_CCOR) 2 l\ i 2

Match Value

CNT(TC_CNTR) [0 12

GMATCHR
Interrupt occur

GMATCHR GMATCHR
Interrupt occur Interrupt occur

Match R Request [ |

1 I 1 1 I 1 I

Figure 14-18 JEIEOM UL AR A A B 5

APTCHIP MICROELECTRONICS 14-11 C:rcmp



APT32F171 TC2

R

MSTC_SRHBUSY=1f, STCAP[X]Hi A2 STC_CNTRFICNTHIE E HIFISTC_CCXREFAERS. BHEAE
TE W C A PR U, B AT DB U STC_CCXRIFME . K STC_CRRHCRIX]S L& fil &k N B FEIE K, X B
CNTHI{EHR S E HIFISTC_CCxR. HKAESTC_CMRH FICMxFIE B xE IE W B A e U, KRG Ea
PCLKI{JSTCAP[X]AL BR8], EXANEFAIY, RGNS SN P i K

TCKEN CMx CR[x] CCMx
(TC_CEDR) (TC_CMR) (TC_CRR) (TC_CMR)
v Vv Jo1
= = _ Capt R T
8 S rise edgd apture R reques
: g =i
TCAP[X]} o [1]
= (=] LS BN
a kg ] Capture F request
S 2 | fall edge
[ fin
TCAPIN
PCLK Qualifier
| CMx || TCKEN
(TC_CMR) (TC_CEDR) Note : 0 < x < 2

Figure 14-19 ##R1ER= A IERIERE

PCLK W@}m@}m

TCAP[0] [ \ m i

Capture R request a | d

Capture F request

CMO(TC_CMR) le
¥ TCAPIN mode
CCMO(TC_CMR) 3
Both rising and falling capture Capture R interrupt occur Capture F interrupt occur
CNT(TC_CNTR) 77 ) 78 I 79 ) 7A ) 7B I 7C ) 7D
CCO(TC_CCOR) Previous value 7A 7C

Figure 14-20 JEEOMFHIER BB

APTCHIP MICROELECTRONICS 14-12 C:Tcmp



APT32F171 TC2

14.2.9 il

STC HbriR s th Wl I AE, 23 92, — it sds b, 53— A2 v HomE i

B2 g P R AR, TP IRIRAS B E B (E STC_SR ifrasrh . il STC_ICR f7a%, al LGk .

B 241 H0mE kR A, R WRIR S WAAEE STC_CSR #7848, jlid STC_CICR %17 a%, n L& .
%} STC_SR l STC_CSR [AHNALS O 1 [FFfE AT LATE Bk Wik 2 .

STARTI, PENDI example
peck  TITLTLTLIUTL L L L L L L L L PP L L PP L L L LT

Start pulse

CNTB(TC_CNTBR) 2 4
CNT(TC_CNTR) 4 0 1 Y 2 Y 3 Y 2 ] 1
BUSY(TC_SR)
TCCLK_EN [ [\ [\ [\ [ [l
Started event [

STARTI(TC_SR)

Period End event

PENDI (TC_SR)

Figure 14-21 %28+ Wit e B 51

L P E R L2 STOPIRIF I, X F-STOPI, #2751 MO IR 5. X4 F PO ORAIFRIT, i85
OB 0 T 3

14.2.10 4 Epfdk
MEPWMARER S| N B4Rk &8 7] LB Shit 5, BRSTC_RSSRHSTARTA B 174 5 40 [H I 25 58

APTCHIP MICROELECTRONICS 14-13 C:Tcmp



APT32F171 TC2
14.3 HHFHEUHA
14.3.1 TR (FEullk: 0x4005_2000)

Register Offset Description Reset Value
STC_IDR 0x0000 IPRRAARAS 0x0041_000A
STC_CEDR 0x0004 I fs e /2R 0x0000_0000
STC_RSSR 0x0008 AR E AR s IR 0x0000_0000
STC_IMSCR 0x000C rh k{4 L 0x0000_0000
STC_RISR 0x0010 Hh T R AR R A 0x0000_0000
STC_MISR 0x0014 HHTIRAS 0x0000_0000
STC_ICR 0x0018 TR A TS bR 0x0000_0000
STC_SR 0x001C RS 0x0000_0000

- TR -
STC_MR 0x0024 TR A % il 0x0000_0000
- TR -
STC_CNTBR 0x0030 THECRE 0x0000_0000
STC_CNTR 0x0034 THUE 0x0000_0000
STC_CDR 0x0038 I e 73 S 4% il 0x0000_0000
- TR -
STC_PCNTR 0x0050 AR HE 0x0000_0000
- TR -
STC_CRR 0x0080 IR TE JE 42 ) 0x0000_0000
STC_CMR 0x0084 10 T A A ) 0x0000_0000
STC_CIMSCR 0x0088 T A R4 L 0x0000_0000
STC_CRISR 0x008C T T AR IR A 0x0000_0000
STC_CMISR 0x0090 TEIE TR 0x0000_0000
STC_CICR 0x0094 IE Th WRIR SIS B 0x0000_0000
- TR -
STC_CAPSR 0x009C B RARES 0x0000_0000
- TR -
STC_CCOR 0x00CO T Off H2/ L A 0x0000_0000
STC_CCI1R 0x00C4 TE LR P A 0x0000_0000
APTCHIP MICROELECTRONICS 14-14 @Hm



APT32F171 TC2

14.3.1.1 STC_IDR (FRAARIE FF2%)
e Address = Base Address + 0x0000, Reset Value = 0x0041_000A

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

RSVD
IDCODE

Name Bit Type Description Reset Value

IDCODE [23:0] R RA (RS 0x41_000A

FAFAZIP A R A A

APTCHIP MICROELECTRONICS 14-15 C:Tcmp



APT32F171

TC2

14.3.1.2 STC_CEDR (A% ffi fe/2k 1L 7738)
Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

P
4 4 e
ojJ]ofo]oO 0|0 o|oO0 o|l0foO ojojofo]ofoO ojlojofo
R|IR|[R|[R R | R R | R R|IR|[R R|IR|R|[R|R]|]R R|IR|R|[R
Name Bit Type Description Reset Value
I A e
TCKEN [0] R 0: 25 1L 0
1: fEREM B
APTCHIP MICROELECTRONICS 14-16 C:rcmn



APT32F171

TC2
14.3.1.3 STC_RSSR (MR AL/ B EILEF738)
e Address = Base Address + 0x0008, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7 6 5 4 3 2 1 0
o a al k&
&b 7% o <
[ A w»n

Name Bit Type Description Reset Value
SRR B | W | °
STOP O B e —— °
START I R D °

ER: W 3fAM%E%: SRR > STOP > START.

HE: BHEEMFELINPCLKE &, AT AU BAESG E AL 5 E i A A28 e, 2[Rl /)18 £ /&£ 0x0000_0000.

APTCHIP MICROELECTRONICS 14-17 C
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APT32F171

TC2

14.3.1.4 STC_IMSCR (P28 + W% ] & F728)
e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

0: rirEEIE

0
a) al | E
> o [ad
2 55 E
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R R R R R R R R R R R R R R R R R R R R R R
Name Bit Type Description Reset Value
JE 25 AR D4
PENDI 2] RW | 1: sl ffife 0
0: HhilrZE Ik
SE I 1T H A8 158 16 Hp B i)
STOPI 1] RW | 1: ffiiffige 0
0: HiikraE Ik
SE I 8T H0AS A 2l b s )
STARTI [0] RW | 1: sfiiffige 0

APTCHIP MICROELECTRONICS
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APT32F171

TC2

14.3.1.5 STC_RISR (it488 it F s REF788)
e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

0: A KL

o 5| | &
ojJ]ofo]oO ojofojojofo)jofo]J]ofo]J]O|jJOfO]OfoO ojlojofo
R|IR|[R|[R R R|IR|IR[R|R|]R|R|IR|R|R|R|RJ|R R|IR|R|[R
Name Bit Type Description Reset Value
i 35 TR e D4 )
PENDI 2] R 1: ke 0
0: s KA+
58 I AT HE A5 1L o s
STOPI [1] R 1: shl R 0
0: thitri A K4
JE I /T H0E 5 Bl 4
STARTI [0] R 1: R A 0

APTCHIP MICROELECTRONICS
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APT32F171

TC2

14.3.1.6 STC_MISR (7H#28+H WriRAS & 128)
e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

o 5| | &
ojJ]ofo]oO ojofojojofo)jofo]J]ofo]J]O|jJOfO]OfoO ojlojofo
R|IR|[R|[R R R|IR|IR[R|R|]R|R|IR|R|R|R|RJ|R R|IR|R|[R
Name Bit Type Description Reset Value
i 35 TR e D4 )
PENDI 2] R 1: ke 0
0: s KA+
58 I AT HE A5 1L o s
STOPI [1] R 1: shl R 0
0: thitri A K4
JE I /T H0E 5 Bl 4
STARTI [0] R 1: R A 0

0: A KL

APTCHIP MICROELECTRONICS
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APT32F171

TC2

14.3.1.7 STC_ICR (i WriRSBERFFEE)
e Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

RSVD

PENDI
STOPI
STARTI

Name Bit Type Description Reset Value
B Wr 42 i
PENDI 2] W }j H;A%EP ﬂlﬁﬂ 0
HUERIZTROIRES
N ER A TR I s TE ]
STOPI [1] w | £ o Afﬁ L 0
5 1ERR % WIS
SE I 28V ELES B Bl R B o
STARTI (0] W E ]; ,fr?& ”E‘ﬂqjﬁﬁﬁﬁﬂ 0
5 1ERR % WrIRES
@
APTCHIP MICROELECTRONICS 14-21 APT CHIP



APT32F171

TC2

14.3.1.8 STC_SR ((HEREFHERR)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27

26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

BUSY

RSVD

ojofojJ]ojofo]oO o|oO0 ojofolojJofo)JOo|jO]O]O ojlojofo
RIR|[R|[R|]R|R|R R | R RIR[R|R|]R|R|R|R|R]|R R
Name Bit Type Description Reset Value
THE TAERES
BUSY [31] R 10 THERS IEAE A 0

O: iH s TAE, TN ERE

APTCHIP MICROELECTRONICS
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APT32F171 TC2

14.3.1.9 STC_MR (T34 & 77 98)
e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 100 9 8|7 6 5 4 3 2 1 O

RSVD
SINGLE
RSVD
STOPTYPE
RSVD

Name Bit Type Description Reset Value
BRI U
1 BRI G
SINGLE [24] Rw | 0 EEIHEA 0

¥ STOPTYPEX} Hu i Huis: 0 52

f& 2K
STOPTYPE | #iHj
0 1E H 2h FE 3R 1k
STOPTYPE [9] RW IR 0
1 — SINGLE=11} i B8 A U 25 1k
1EK, AL TE BB E BN
— WS B b SR U A7 B4R 1R

HEE: fESTC_SRHBUSY=1KEM F, ANRFBEHSTC_MRIE.

r*

APTCHIP MICROELECTRONICS 14-23 C:Tcmp



APT32F171

TC2

14.3.1.10 STC_CNTBR (iH¥EE &7 %)
e Address = Base Address + 0x0030, Reset Value = 0x0000_0000

Tt 5 CNTRZ 1248 56 4T

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 3 2 1 O
= 2
n zZ
o ()
ojJ]ofo]oO ojofojojofojofojojofojofo|jofojJo]joOofoO ojlojofo
R|IR|[R|[R R|IR|IR|R|R|R|IR|R|R|R|IR|I[R|JR|R|R|[R|R]|R R|IR|R|[R
Name Bit Type Description Reset Value
THEUR W A7 4%
CNTB [15:0] R ZAAE A N A ET TR T H bR 0

APTCHIP MICROELECTRONICS
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APT32F171 TC2

14.3.1.11 STC_CNTR ((H{E & 7%%)
e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
CNT

Name Bit Type Description Reset Value
THEURERRRE

STC_SRHBUSY=01], B N THEL H brifs
CNT [15:0] | RW 5 NCNTRF{E £ LB 5 H FICNTBR.
HSTC_SRHBUSY=11, i HE A AT 1E .

BANCNTRHIME, HEA-EIPCNTRY, X4
2R G H 2ICNTBR.

FER: {ESTC_SRWBUSY=1Kf, f5HSTC_CNTRINME£4i%1H 118147 ASTC_PCNTRH. 4 W45 s,
STC_PCNTREVEHZ PEH 2ISTC_CNTBRH .

APTCHIP MICROELECTRONICS 14-25 C
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APT32F171 TC2
14.3.1.12 STC_CDR (R4r 535 758)
e Address = Base Address + 0x0038, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 3 2 1 0
a ] z
> S
2 Z 5
ojJ]ofo]oO ojofojojofojofojojofojofo|jofojJo]joOofoO ojlojofo
R|IR|[R|[R R|IR|IR|R|R|R|IR|R|R|IR|IR|I[R|R|R|R|[R]|R]|R R|IR|R|[R
Name Bit Type Description Reset Value
i B2 AMAE
DIVM naa) | Rw | MM ‘ 0
THER I Bl = INHERE 7 (DIVM + 1)
I b 3 AN
DIVN 30 | RW e 0

T ES I B = IR 1 (2Y)

R IS Bl = IR/ (DIVM + 1) 1 (2Y)

W E: {ESTC_SRH BUSY = 1if, ARFEMSTC_CDR.

APTCHIP MICROELECTRONICS
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APT32F171

TC2
14.3.1.13 STC_PCNTR (B UE % 728)
e Address = Base Address + 0x0050, Reset Value = 0x0000_0000
3130292827262524|23222120191817161514131211109876543210

RSVD
CNT

Name Bit Type Description Reset Value
CNT [15:0] R HALEHEUE 0

W YEWLERIY, STC_PCNTRMESH EH FISTC_CNTBRT .

APTCHIP MICROELECTRONICS 14-27 C
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APT32F171

TC2

14.3.1.14 STC_CRR (B /B3I F75)
e Address = Base Address + 0x0080, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

[a]
> o
%) O
o
ojJ]ofo]oO ojofojojofo)jofo]J]ofo]J]O|jJOfO]OfoO ojlojofo
R|IR|[R|[R RIRI[RI[R|R|R|I[RIR]J]R|R|R|R|]R]|R|R R|IR|R|[R
Name Bit | Type Description Reset Value
I J3 B M5 1 ]
[1] : 3EIE )5 B/ 145
CR [1:0] | RW | [O] : iBIEOJS Bh/f5 42 0

1: )83
0:{#1k

APTCHIP MICROELECTRONICS
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APT32F171 TC2

14.3.1.15 STC_CMR (i T/EEAF782)
e Address = Base Address + 0x0084, Reset Value = 0x0000_0000

3130292827262524|23222120191817161514131211109876543210
ojofojojofojofojofojojofojofojofojojojojofojojojfojofojofojojofo
RIR|IR|IR|[R[R|R|IRIR|R|IR|R|IR|]R|]R|]R|R|R|RIRIR|IR|IR|IR|R|IR|IR|JR|JR|R|R]|R
Name Bit Type Description Reset Value
i E L A
CCM1 CM1 = A
] BNCSRE PN EriS
CCM1 [19:18] | RW fHBE(1)/2% 15 (0) 0
o] EFHEE NI
fii B (1)/2%15(0)
*STC_CRRHICR[1]/2 11} 25 1R &k CCM1
WE O AL &
CCMO CMO = fifi e
o Iy E%i%éﬁﬁ)\ﬁ%
CCMO [17:16] | RW {FfE(1)/2% 11(0) 0
o] TR
fii B (1)/2%15(0)
#STC_CRRHICR[0] /& 11} 2% 1 &2 CCMO
WIEL T AR
*4STC_CRRHICR[1]/E 1A 25 1 & CM1
WIEO T AR
0: i
%4STC_CRRHICR[0)& 1 2% 1L & 24 CMO

HERE: H4STC_SRPBUSY=08{#STC_CRRH'CRx=0ff, STC_CMRH| LIMEEBEKL.

APTCHIP MICROELECTRONICS 14-29 C:rcmp




APT32F171

TC2

14.3.1.16 STC_CIMSCR (B Wi & 7788)
e Address = Base Address + 0x0088, Reset Value = 0x0000_0000

0: 2k Ik

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 3 2 1 0
2 3| 3 b 3| 3
ojojo0]o ojojo]|o oO|l]0]0]O oO|l]0]0]O0 0|O0 0O|l0)|]0]O
R|I|R]|R|R R R|R RIR|R|R|R R|IR|R|R R|R R|IR|R|R
W | W W
Name Bit Type Description Reset Value
B L Fri )
CC1FI [9] RW | 1: hibiffifie 0
0: HibrZE Ik
JEIEO0 Fri e )
CCOFI [8] RW | 1: sfiiffige 0
0: HhiFT2E Ik
JEIE L R W)
CC1RI [1] RW | 1: dirfdifie 0
0: HhiFT2E Ik
JEIEO R W2 i)
CCORI [0] RW | 1: hibiffific 0

APTCHIP MICROELECTRONICS
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TC2

14.3.1.17 STC_CRISR (Y W EHREFHFH)
e Address = Base Address + 0x008C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

0: ki KL

3 2 1 0
> ol g 2 z| g
& 8| S 2 3 8
ojJ]ofo]oO ojJ]ofo]oO ojofojlojofojofojJofo]JoOo]jOfoO ojlojofo
R|IR|[R|[R R R|IR|IR|[R|R|R|IRIR|R|R|R|IR|JR|R|R|[R R|IR|R|[R
Name Bit Type Description Reset Value
WIEL FHBOIRES
CM1 (STC_CMR) | CC1FI
N e
CCLFI - . R NN i .
Herk AMEH
1: PR R
0: T iA KA
IMIEO FH IR
CMO (STC_CMR) | CCOFI
N e
CCOFI - . R NN i .
Herk AMEH
1 Wi kA
0: Il A KA
HIEL RPBOIRA
CM1 (STC_CMR) | CC1RI
- He \‘J_LAI’ .
CCI1RI [1] R P NsPARiAE TG K7 0
Herk VLA
1 Wi kA
0: Il A KA
THIEO RABIIRAS
CMO (STC_CMR) | CCORI
- He \‘J_LAI’ .
HretEa VL
1 i kA

APTCHIP MICROELECTRONICS
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TC2

14.3.1.18 STC_CMISR (i H PR F728)
e Address = Base Address + 0x0090, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

0: ki KL

3 2 1 0
> ol g 2 z| g
& 8| S 2 3 8
ojJ]ofo]oO ojJ]ofo]oO ojofojlojofojofojJofo]JoOo]jOfoO ojlojofo
R|IR|[R|[R R R|IR|IR|[R|R|R|IRIR|R|R|R|IR|JR|R|R|[R R|IR|R|[R
Name Bit Type Description Reset Value
WIEL FHBOIRES
CM1 (STC_CMR) | CC1FI
N e
CCLFI - . R NN i .
Herk AMEH
1: PR R
0: T iA KA
IMIEO FH IR
CMO (STC_CMR) | CCOFI
N e
CCOFI - . R NN i .
Herk AMEH
1 Wi kA
0: Il A KA
HIEL RPBOIRA
CM1 (STC_CMR) | CC1RI
- He \‘J_LAI’ .
CCI1RI [1] R P NsPARiAE TG K7 0
Herk VLA
1 Wi kA
0: Il A KA
THIEO RABIIRAS
CMO (STC_CMR) | CCORI
- He \‘J_LAI’ .
HretEa VL
1 i kA

APTCHIP MICROELECTRONICS
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TC2
14.3.1.19 STC_CICR (BEH N REER FHE)
e Address = Base Address + 0x0094, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 3 2 1 0
[a] | o ol o
5 5l 7 5l 5
@ o] O 04 O] O
ojofojojofojofojofojojofojofojofojojojoj]o ofo ojlojofo
RIR[R|[R|R|R|RIR|]R|R|IR|IR|]R|R|R|IR|R|R|R|R|R W | W R|R|W|[W

Name Bit Type Description Reset Value
WIEL Fr IR
CC1FI [] wo | e 0
HLERIZFBORES
IO Fr IR AIE
CCOFI 8] wo| e 0
H LR Z P ROk
JHIEL R BOIR TR
CCIRI [1] W e 0
H LR Z P Rk
JHIEO R MIIR AT R
CCORI [0] W[ e 0
HLERIZFBORES
=
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TC2

14.3.1.20 STC_CAPSR (BERHILREHFF)
e Address = Base Address + 0x009C, Reset Value = 0x0000_0000

31 30 29 28 27

26 25 24|23 22 21 20 19 18 17 16|15 4 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD

C1SR
COSR

0: 3| ETHERA

ojofojJ]ojofo]oO ojojofo|jofojojojJojofo]OofoO ojlojofo
RIR|[R|[R|]R|R|R R|IR|IR[R|R|]R|R|IR|R|R|R|RJ|R R|IR|R|[R
Name Bit Type Description Reset Value
HIEL E— M AR IR
C1SR [1] R | 1o B F RN 0
O: Fi#E 2 EF-VRHIA
HHIEO_E— M A HUIRE
COSR [0] R AR EE N PN 0

APTCHIP MICROELECTRONICS
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TC2

14.3.1.21 STC_CCOR (GEiBOM I/ b & 728)

e Address = Base Address + 0x00CO0, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22

21 20 19 18 17 16|15 14 13 12 11 10 9 8 (7 6

[a]
0| 0O ojofojlojofoOo)O]|oO ofojofo|jofo)jofjo]loOo]joOfoO ojofofo|oO
R|R|R R|IRI[R|R|R|R|[R]R RIR[R|R|R|R|IR|IR|J]R|R|RJ|R R|IR|[R]|R
w w R
w
Name Bit Type Description Reset Value
T TE O i 12/ L AL E
CMO .
B
(STC_CMR) v
L1+ B CCOBE IR N A& AE LI
CCo 15:0 RW . N 0
[15:0] Le 5 CCO B AR
EE R L PN RS L
EHEY STC_CNTRMMAE# E | F|CCO.
ECCOLAK-
(=
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14.3.1.22 STC_CCIR (B 1 #/ L& 748)
e Address = Base Address + 0x00C4, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

RSVD
CC1

R
w
Name Bit Type Description Reset Value
THIE LA EE U
CM1 N
(STC_CMR) vei
_ At E B CCLEE KA I K AE DL .
cc1 [15:0] | RW ULAC G B AL 0
AP R NAS SR,
ke STC_CNTRIME B Z | FICC1.
HCCLLAL.
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B ef e 28 (TC3)

15.1 HEiR
Bt 2 B S ) 0 R A S F B A AR B o il 5 B 58 £y B4t 7T LA 34 B S EMOSC,  1ISOSC 3% PCLK.

LR EE i 8%, R SRS A (TC3_CR)H ¥ WTEN A2 ITS 78 1, 5w ehE M &8 aa TAE, — B
), I BhE g ik e B AL, R iEkE PRDSEL A7zl

B s I B8 ] DAPZ AR — N RROE 145 5 DRSNS 28 4 tH B IR BUZ, 38 7 A7 %3 (TC3_CR)H 1) BCS iz i] DL £ dgens
P A, 0.5KHz, 1KHz, 2KHz, B3 4KHz.

15.1.1 &tk

o 20PN A (E32.768KHzI B AR, Kk H i [E 364~/
o AR AR
- EMOSC, 3 #¥32.768KHz )ik
- ISOSC, ¥ #F500KHz, & 3MHz.
o TEHFARSCREMAN TAERI: R RO, RS R .
o MWL E RN AR, SCFF0.5KHZ, 1KHZ. 2KHzAI4KHZ AT i

15.1.2 B R
Table 15-1  E#R
Pin Name Function I/0O Type Active Level Comments
TC3_BUZZ | WM 3340 %40 )

APTCHIP MICROELECTRONICS 15-1 Crcm
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15.2 ThRefid
15.2.1 BHRAEE
» BUZ Output
TC3_CR[2:1] (BCS) |—>/ \
A AAA
Load
| TC3_TIMDR @—> Overflow
32bit
| TC3_CR[0] (WTEN) |—> '“g:l:?ﬁgrtal | TC3_CR[6] (MODE)
EMOSC »{ M Clr
ISOSC |V | .
g 7 > v
TC3_CSSR |—1 INTGEN |——Interrupt
PEND
| PRDR ﬁF(>_>
Equal
Figure 15-1 B e it 2 ELEAE B
15.2.2 TR

TC3 & 32 K A - K gs . TAER 0] LLZE EMOSC F1 1ISOSC F#EATi%#E, 24 EMOSC f14h 8
eedR TAELE 32.768KHz i, Bbit-#gs vl IMEA RTC B 41E .

TC3 A LSRR TAERES, —Foy @i B (NORMAL MODE) . fEJLBI T, THEa— bty H
FIHEES . DU BB E TG, EBETT, MM EEsES T PRDSEL WEEK, 277k PEND
. TSR, 2724 OVF Hhilr. 3 ah—Fh TAERE AN BT (PERIOD MODE) . fE IR
T, s, 4k 4 PEND RN, RS S BEAE E TG

TC3 Iit#fE WTEN W B A& UGS, TFATHEL. 24 WTEN #ER LU, e bt s, £ F —% WTEN &
m, THEES S ES, ERTGE A TR I S T T EE o] LS S TC3_TIMDR 3kf4%. 4% TC3_TIMDR
HATSHAERS, SNBSS EERNTEES, S AT —ANEITE, S WNEHE R BUE T T2

FERA W B, @it % B TC3_CR %i/E 741 PRDSEL & B A K. 78 Wi 2s ivf, mr bl
PRDR F s % BHT 2s HoH 505 %L

TC3 H i iens 224yl % A ThRg, AT Lk 0.5KHz. 1KHz. 2KHz 8%# 4KHz {E A%t .

APTCHIP MICROELECTRONICS 15-2 C‘rmﬂp
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15.3 FFFa i

15.3.1 FHFBE

e Base Address: 0x4005_ 3000

Register Offset Description Reset Value

TC3_IDR 0x000 | TC3 IDF 7517 7% 0x0001_002D
TC3_CSSR 0x004 | TC3HF Bk #E 25 f7 7% 0x0000_0001
TC3 _CEDR 0x008 | TC3Mmf el G/AE (k42 il 77 47 2% 0x0000_0000
TC3_SRR 0x00C | TC3 M E 1 & A7 4% 0x0000_0000
TC3_CR 0x010 | TC3H& | w17 a% 0x0000_0030
TC3_PRDR 0x014 | TC3A MW B w17 as 0x0000_0001
TC3_TIMDR 0x018 | TC3iHHuas %t % f7 4% 0x0000_0000
TC3_IMCR O0x01C | TC3H W fi ped= il a5 /7 4% 0x0000_0000
TC3_RISR 0x020 | TC3H W UIRAS A f7 4% 0x0000_0000
TC3_MISR 0x024 | TC3ThWRIRAS A7 0x0000_0000
TC3_ICR 0x028 | TC3HH Wk &G bR A7 2% 0x0000_0000

NOTE:

APTCHIP MICROELECTRONICS 15-3 C‘rmﬂp
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ERAE (TC3)

15.3.2 TC3_IDR (ID¥EHIE1758)

e Address = Base Address + 0x0000, Reset Value = 0OxFFFO_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

15 14 13 12 11 10

RSVD

IDR

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0|1

R R R R R R R R R R R R R R R R R R R R|R

Name Bit RW | Description Reset Value

IDR 3:0] |R | 'D Codewifra: ‘ 0x1002D
FMIPID Code, ToikEE i,

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.3 TC3_CSSR (B4R Erras)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0001

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD

CSSR

0 0]o0 ojojojo ojofofofofofofofo|jO|lO|JO]J]O)J]O]J]O]J]O]JO]JO]O]1
R|R|[R R|IR|R|[R RIR[R|R|IR|I|RI[R|R|IR|R|IR|R|R|R|IR|R|]R|R|[R]|R
Name Bit RW | Description Reset Value
THECE IR B e £
0: AhAEdIR
CSSR o] Rw | Li B o ox1

AN IR N 32. T68KHZ I B R N5, 5 i 2% 7T LA
TSR A R AR 8] -1

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.4 TC3_CEDR (F 0¥ 5B /2% 1L 35 ) & 77 28)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2

[N
o

RSVD

DBGEN
CLKEN

o
o
o
o
o

Name

Bit

RW

Description

Reset Value

CLKEN

[0]

RwW

THECER I B BE /25 LR A2 AL

0: ZEibHHasml 8,
1: fHRETIELARAT B,
SWRSTA I CLKENS HRAS .

0x0

DBGEN

(1]

RW

Debugti 2 i fE/4E 172 .

0: Z%FDebughizt.

1: ffifEDebugtbizt.

WIADBGENE1, *4CPUftEdebughi=ti&{F)a, 114k
AARFI PR . A, THEES W4k ak T AR,

0x0

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.5 TC3_SRR (BB ALHFFR)

Address = Base Address + 0x000C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O
|_
a)
> e
2 =
@ (%)
0 ofo ofo 0 ojofo]Jo]oO ojofo]oO
R R|R R | R R RIR|[R|R]|R R|R|[R
w
Name Bit RW | Description Reset Value
BAFEAL.
SWRST [1:0] w N 0x0
0: TR
1. BAEA
APTCHIP MICROELECTRONICS 15-7 Crcmn
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ERAE (TC3)

15.3.6 TC3_CR ({8 &4 5/E5%)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0030

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7

6

I

RSVD

MODE

PRDSEL

BCS
WTEN

o

[y

=T

Name

Bit

RW

Description

Reset Value

WTEN

[0]

RwW

TR R R

0:
1:

CARIE
CElE

0x0

BCS

[2:1]

RwW

B A LH LR I FE

00:
01:
10:
11.

0.5KHz
1.0KHz
2.0KHz
4.0KHz

0ox0

PRDSEL

[5:3]

RW

FI B A A @

000:
001:
010:
011:
100:
101:
110:
111

3.91ms  (27ANHF 8P I

15.625ms (29 A& D
62.5ms (LN Bh R HDD
125ms (2248 #1)

250ms (213N E D

500ms (244N R D

1s  (2B5ANmp o H]

{81 FHHPRDRZF 17 23 W B A

0x6

MODE

(6]

THEE TR RIES (ATE).

0: NORMALER,.
1: PERIOD#EZ,

0x0

NOTE: 1) FpiEr) st B E2HE T 32.768KHz TAEMRM . B AL TAEAERR, & E3T#.
2) T TR LR AL A AT S AT

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.7 TC3_PRDR (A#Ii&E F175%)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

B4R, ForEHA4x2s=8s.
ML E N0, BRIANL.

3 2 1 0
a) x
> a
0 74
o o
0 0 0 0 0 0 0 0 0 0 OO 0 0 0 0 0 0 0O O 0 0 0 OO 0|1
R|R|[R R|IR|IR|[R|R|R|IRIR|J]R|R|IR|IR|R|R|RIR|]R|R|R|R R|IR|[R]|R
WIWIW[IW[W|IW|W[W[W|W|W WIWI|W|[W
Name Bit RW | Description Reset Value
v B A A A% o
1% B A7 2 Nk GREAK R . B3 54

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.8 TC3_TIMDR (HH¥BBIEFHER)

e Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28

27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12

TIMDR

WIWIWIWIW[W[W|W|W|W|[W WIWIW[WIWIW|IW[WIW|IW|W[W[W|W|W WIWI|W|[W

Name Bit RW | Description Reset Value
THEES Bl o A7 A%

TIMDR [31:0] | RW | X% 25 A7 S b AT B VRIS, 3R [m] 24 i H M 0x0
LA AT A AT SRR, (M EUE B TIMDRE &

APTCHIP MICROELECTRONICS
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15.3.9 TC3_IMCR (HWifs Bt E 7758

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
OVF
PEND

Name Bit RW | Description Resel Value
PEND [l RW | A AT Wi bs S0 0x0
OVF [1] RW | TF¥ i i b br S 0x0

ZAAE A TAERE T

0: MR
1:  FIHFH W

APTCHIP MICROELECTRONICS 15-11 Crcmp
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ERAE (TC3)

15.3.10 TC3_RISR (Wi REFER)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD

OVF
PEND

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
R R R R [ R R R|IR|IR|IR|IR|[R|R|R RIR|R|R|[R
Name Bit RW | Description Reset Value
PEND [0] R JE A5 SR b SR s A A 0x0
OVF [1] R THECE i b W R G bR AL 0x0

APTCHIP MICROELECTRONICS
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ERAE (TC3)

15.3.11 TC3_MISR (F¥rR&FTFER)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD

OVF
PEND

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
R R | R R [ R R|IR|R|R|I[R|IR|R|[R|[R RIR|R|R|[R
Name Bit RW | Description Reset Value
PEND [0] R | AMAZ R bR 4L 0x0
OVF [1] R THEES i W bR S AL 0x0

(2
APTCHIP MICROELECTRONICS 15-13 'APT CHIP
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ERAE (TC3)

15.3.12 TC3_ICR (HhWriERRIEH]FHEE)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

0

o wl o
> S| 2
& o g
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
R R R R [ R R R|IR|IR|IR|IR|[R|R|R R|IR|R|W
W
Name Bit RW | Description Reset Value
PEND [0] W | TERRE AL, o W A 0x0
OVF [1] W | TERR TGS bR AL 0x0

0: FIHR
1. JERRTP R E

ZAAE A TS BR R A Th WTEAR AL, A AR R G A A

APTCHIP MICROELECTRONICS
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APT32F171 EPWM

EPWM (Enhanced PWM)

16.1 MR

HMCUN iz T — 1646 MEPWMALH . iZPWMALHVEL & 1 346N 37 T PWMIEIE, BE2H n] Dl i e B s 1, 55
FHHAMIPWMIE S, 1ZPWMABEBRIE 37 377 AR L 558 2% i Bl 5] A FH LSRR BT X s i 4 DL & AL & 1T .

16.1.1 ¢k

o 16fiTET A T R A T AR
o EBIITEL
o IfukitE
o EBMYJE I
0 B IEIG AL

o PWM BIEF= SR, SCRERUE ST i U AR, PW M ELR M S QR0 326 T fid i HE S 2
o AN BE X F
o HFPWMMETEA 5] %
o ATHEE B AURUI T T B s A T i
o LhEERBAEhFE
0 HEMfil & F5
o BiiRfl R
o L FAEE LR E

16.1.2 EH#®
Table 16-1 EPWM &R
Pin Name Function I/O Type Active Level Comments
EPWMO_X PWMO i H X [ 0 -
EPWMO_Y | PWMO %t Y K 0 -
EPWM1_X | PWML %t X 0 0 -
EPWM1_Y | PWML %Y o 0 -
EPWM2_X | PWM2 %t X K 0 -
EPWM2_Y PWM2 i H Y ¥ o} -
EPWM_EP[4:0] | PW Mt #1365 r i firh 2 3 11 | TR AR

APTCHIP MICROELECTRONICS 16-1 Crcm
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EPWM

16.2 ThReHER
16.2.1 HHERAER

LKCR.CMPOLKM=3'b111
CMPO.OUT

LKCR.CMP1LKM=3b111
CMP1.0UT
LKCR.CMP2LKM=2'b11
CMP2.0UT
LKCR.CMP3LKM=2'b11
CMP3.0UT

LKCR.CMP4LKM=2'b11
CMP4.0UT

LKCR.CMPOLKM=3b11,
CMPO.OUT

LKCR.CMP1LKM=3b11
CMP1.0UT

LKCR.CMP2LKM1=2'b1,
CMP2.0UT

LKCR.CMP3LKM2=2'b1/ oft Lock

CMP3.0UT

LKCR.CMP4LKM3=2"b1(
CMP4.0UT

Hard Lock
EMR.HLOCK

PWMCR.STOP

PCNTR
PCMPARO
PCMPBRO

SLPCNTR
SLPCMPARO
SLPCMPBRO
Soft LocK

PCNTR
PCMPAR1
PCMPBR1

SLPCNTR
SLPCMPAR1
SLPCMPBR1
Soft Lock]

PCNTR
PCMPAR1

PCMPBR1

SLPCNTR
SLPCMPAR1L
SLPCMPBR1

CNTBR
CMPARO
CMPBRO

CNTBR
CMPAR1L
CMPBR1

CNTBR
CMPAR2
CMPBR2

16bit PWM CNT

Digital
Comparatol

Generate
Engine

%207 4os

<«— 1907 pieH

<+

IHPWM
Wave
Generate
Engine

%007 preH
%201140S

IHPWM
Wave
Generate
Engine

PWMCR.START

TRGCR.IVTEN

CMP0.OUT
CMP1.0UT
Output Stage

Complementary Output
& Dead-time Ctrl.

Interleave Output

Independent Individual
Output

Output Stage

Complementary Output
& Dead-time Ctrl.

Interleave Output

Independent Individual
Outp!

Output Stage

Complementary Output
& Dead-time Ctrl.

Interleave Output

Independent Individual
Output

TRGCR.IVT Match
LKCR.CMPOLKM=3'h01x

LKCR.CMP1LKM=3'b01x

EPWMO_X

EPWMO_Y

EPWM1_X

EPWM1_Y

EPWM2_X

EPWM2_Y

Figure 16-1 EPWMIEHAERE — BiHEasiE
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EPWM

CNT PENDE L

LKCR.CMPOLKM=3b111 4 Lock
CMP0.OUT Hard Loc CLR & ST

LKCR.CMP1LKM=3'b111 EMR.HLOCK
CMP1.0UT 16bit PWM CNTx
o 4

LKCR.CMP2LKM=2'b11

CMP2.0UT
LKCR.CMP3LKM=2b11 PWMCR STOP
CMP3.0UT
LKCR.CMP4LKM=2'b11
CMP4.0UT
Digital Generate
PCNTR Engine
PCMPARO Comparator
PCMPBRO CNTER
CMPARO
SLPCNTR CMPBRO
LKCR.CMPOLKM=3'b11 SLPCMPARO z 2
CMPO.OUT SLPCMPBRO az
LKCR.CMP1LKM=3'11 Soft LocK 53
CMP1.OUT 3 2
LKCR.CMP2LKM1=2'b1 Digital
CMP2.0UT stgxil Comparator * *
= oft Lock
Lché:.%gaoLgrz_zm POMPERL TR iHPwM LR
y . CMPARL Wave
LKC%&ME%S{\_AS—Z b1 SLPCNTR CMPBR1 Gene_rate Pl Y,
’ SLPCMPAR1 Engine
SLPCMPBR1
Soft Lock]
PCNTR Digital
PCMPAR2 F g
PCMPBR2 CNTBR 2 =
CMPAR2 8 2
SLPCNTR CMPBR2 ~
SLPCMPAR2 *
SLPCMPBR2

Generate

Engine

PWMCR.START
TRGCR.IVTEN
TRGCR.IVT Match

Complementary Output PWMO_X
& Dead-time Ctrl.

Interleave Output
PWMO_Y
Independent Individual

Output

Output Stage

Complementary Output PWM1_X
& Dead-time Ctrl.

Interleave Output

PWM1_Y
Independent Individual

Output

Output Stage

Complementary Output PWM2_X
& Dead-time Ctrl.

Interleave Output
PWM2_Y
Independent Individual
Output

Figure 16-2 EPWMIEHRAER — LT $as it

16.2.2 THEFEH

EPWM HEHAE N T DI 2T 50T PWM A, mT DASR AR (R A1 Be I PWM BBt o 148
B 3 M3 6 B, SFAAMK PWM 5 SHH (EPWM_X. EPWM_Y) , Pk PWM % vl LARC B A7 1)
PWM {55, Bi# 2 EAMEAEX 2 1—4 PWM {545, LB 2 IR il & 40 i — 240 PWM 5 5.

EPWM WHEEA =/~ 16 fLA9TH s, AT L E N it sl (A 1A s AR Aoz v B X (= A1

Sy AL TAE) . VHEER I v] 30 RGN B, IR s SCRE A0MHz [ ARSI .

TR SRR 4 MR EI T

i, F—ANEAN S =AM E, 4358 CMPA. CMPB fil CNTB. £ 44 H A B T BC A5 AT AR T

i b P REAT AR R, AT AT DASEERAR R R I AR R E L) PWM B

% EPWM FEHUA T AT 5 A A ge i3 TS, Hidh CMPO #1 CMP1 7] LLYE N PWM B S Shfil k(S S, fil
RSERS AT DUE R 25 A7 28 HEAT R, P UG S fd 2 1) (1) e /NI TR) R DLE R TRGIVT $5#,  DUFEE fl A& LA 1 — B
(8] N AW T R ik &k . CMPO~CMP4 TR — AN #5a] PAME Nt (Soft Lock) FAE# 1L (Hard

Lock) Hifit k155 .
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EPWM

16.2.3 &8 TAER =R
16.2.3.1 TH#as TAERE R

EPWMIK) T4 o] LEEARAS ] (1 T £ 20T LAk

- It (Up Counting Mode)

- % (Down Counting Mode)
- I (Up-down Counting Mode)
- EREGAIE IS (Down-up Counting Mode)

Period

Period

Period

Down Counting Mode

Period

Period

Up-down Counting Mode

Period

0:0

Down-up Counting Mode

0]

Figure 16-3 ¥ T/EMER
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MPWMF S B AE B R R T THERS, Sk BISTARTE S LUE, MWOFFIE T 27 7 R B
(EPWM_CNTR) . H##E S MPCLK ) EFEE N1 (SPCLK_ENE 7))

START CNT START Request (Write '1' to PWM_CR.START)

CMODE(PWMCR) 0 (Counter set as Up Counting mode)

CNT(PCNTR) 0 X 7

CNTBCNTBR) Y 7_(Pending Counter Value)

CNT(CNTR) 0 X

BUSY

SPCLK_EN

StartE

PEndE

Figure 16-4  TH¥a8 3R

HPWMH A E s AR N TAER, B BISTARTE S LG, MR EE (EPWM_CNTR) FihiH
BRI . THEFHEE S ANPCLK LT />1 (SPCLK_ENELIRT)

START CNT START Request (Write '1' to PWM_CR.START)

CMODE(PWMCR) 1 (Counter set as Down Counting mode)

CNT(PCNTR) o X

CNTBCNTER) o X 7 _(Pending Counter Value)

CNT(CNTR) 0 X

BUSY

SPCLK_EN

StartE

PENdE

Figure 16-5  tH¥ 283

MPWM LA 7R 8 3 8 g =0 TAERT, THEE IR BISTARTE S LG, Je O A TH 4 B 2 5 A7 28 W B (E
(EPWM_CNTBR) , Ity CENTEREF R #fid %, SRJ5 11428 WNEPWM_CNTBR.CNTB/E JT 44 Jak L £1°0°
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EPWM

START

CMODE(PWMCR)

CNT(_PCNTR)

CNTB(CNTBR)

CNT(CNTR)

BUSY

SPCLK_EN

StartE

PENdE

CENTERE

PCLK

CNT START Request (Write '1' to PWM_CR.START)

2 (Counter set as Up-Down Counting mode)

Figure 16-6  TH4a5 i 3 A =X

HPWMTHEES AR i A AR, TR IBISTARTE S UG, S NFAHEEM (EPWM_CNTR)
THUGREREE0, M CENTEREFIER A, SRIG THECHS W O'JT 463 1 T B 21 35 A7 s B B

START CNT START Request (Write '1' to PWM_CR.START)
CMODE(PWMCR) 3 (Counter set as Down-Up Counting mode)
CNT(PCNTR) o X
CNTB(CNTBR) X 7
CNT(CNTR) ¢ X 7
BUSY
SPCLK_EN
StartE
PENdE
CENTERE

Figure 16-7 ¥ a3B B AR
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16.2.4 E3hEHr
16.2.4.1 HEIEHHERE

EPWMiHE#s — L AT LY, CNTBR (FEALLEAE, #HIPWMEEHA) . CMPARO (PWMOIEIE L
BAHA) . CMPBRO (PWMOEIE LLHEB) « CMPARL (PWMLiliE L {HA) « CMPBR1 (PWMLiEiE i
B) . CMPAR2 (PWM2iEiELLEA) - CMPBR2 (PWM2iEIE tLEEB) -

H— AR E TSR S T AR . B TAERS, XX 2 Eh B 1Y 58 AR 2 8l B A AE A B )
PENDINGZfZ#:™ (PCNTR. PCMPARO0/1/2. PCMPBRO0/1/2) , PENDINGZ-1Z#: KB K fEPENDE A} K& 2E
B, B sl 2R N A L BE A2 TR . TS R TAERS, IXEEPENDING I {E £ 57 BV 5 3 3 AH 6 B 7 bL 4 B 47
2R,

EHR B B0 (CMP-LINK) |, f A6 21 Soft-lock, T Ee4sE 2 H 2h MAH X B ) SLPCNTR.
SLPCMPARO/1. SLPCMPBRO/1ZF /73 Hi. (PWM2IEIE AN HF LR 23 R B Th Rk

System Write Request System Write Request System Write Request
to CNTR to CMPAR to CMPBR

EPWM_SLPCMPAR EPWM_SLPCMPBR

Y l 2) When Soft-lock = 1, BUSY =1 in PWM_SR,

EPWM_PCMPBR

Load Corresponding Register is enabled

1) When Soft-lock = 0, BUSY =0 in PWM_SR
2) When Soft-lock = 0, BUSY =1 in PWM_SR,
PENDEis ‘1’ or StartEis ‘1’

Load Corresponding Register is enabled
1) When Soft-lock = 1, BUSY =0 in PWM_SR

PENDE is ‘1’ or StartEis ‘1’

EPWM_CNTBR EPWM_CMPAR EPWM_CMPBR

Figure 16-8  HWEEBIEH %4

16.2.4.2 HEEH TIERE

M TAER (EPWM_CR.BUSY = 1) , PWM¥GFE HAVEH B 2 58 3 L Z A7 4%, 1 3 BBl K 4= /EPENDE
FAFRAEN o ST EE A UG TAERS,  BE T {E 2 S R BB A XS B 1 27 A7 2%

FELLB AR AN, fESoft-lock S Bl A Jm . SEHTIECRE I Zh U145 21 Soft-lock A W () 25 4745 1 o

APTCHIP MICROELECTRONICS 16-7 Crcm
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16.2.5 EPWM 3 3h/% 1E 2 41
16.2.5.1 BFIEPWMEI AR

EPWM ()52 n] I8 d B EPWM_CR.STARTH A3, BE fEMERE LR IRBI LG, thdia o€ 1 P B HE oK
filh) . fEBUSY=15AFF, WIRSTARTHEALL, NIPWMIHEES A7 £ a3 40 BT a0 1H 4.

i B S EPWM_EMR.SLOCKAE, ] LAiE R Soft-lockbr 47 . Hard-lockkx 5 1 7 5 06 il i e &
EPWM_EMR.HLOCK k5z¥l. 7EHard-lock’xAELLE, PWMEHEas sk, 2iZbnEgus s ls, PWMiHE
BT EEBED.

16.2.5.2 LR B BRFN A Bk R
EPWM Fr Lt 28 Bk, @il BEPWM_LKCR A PAf# gL as e, 7EBaR, 8¢ b rd

A DE NS ST AR A R A5 5 o VB R SRR A, AT DLd i 152 B D 2% 1A R [ e Sk 42 i 79 0K ik e 2 (1]
IR R ARG CEPWM_LKCR.TRGIVT) .

»{)nvalid Trigger ¢ S)
CMP OUT

Start Pulse §
le »
| - ]
NTCNT ) 1 3 4 3 w0 u 12 ) 1 2 El

vr i ‘ = \
L—Tsn—»{ L—Tsn—»{
PWMOUT J})

NOTE:
- Under the anti-mistrigger duration, any comparactor trigger is invalid

Figure 16-9  Biiffill R {F4P

EU A s i 00 SCRFAE A fih 2 ThRg,  7E Ll scss d th fid & DAJS E I — 52 AR B) P B 1T 40 ey, At i ] DL
EPWM_LKCR.TRGTDL%®. M % ETdly = Tpclk x 4 x TDL.

CMP OUT ))
Start Pulse s
cvers, i
feroo

PWMOUT )

NOTE:
- Tst: Normal start, PIWMOUT is triggered when CMP out negedge is detected
- Tst + Tdly: Delayed start, PWMOUT is triggered when CMP out negedge is detected and Delay CNT(TDL) is overflow

Figure 16-10  HLERERIER il R B B

BT, EPWMA WA A B, — Rl osoft-lock iz, 7 4h—Fi Ahard-locki& . @it
EPWM_LKCR#& & ) b i g8 4 Hi ml CAVE A P AR B fid A8 . 2 i i ok DA, ARG B AR AL S g B AL, m]
PLEDIR & S 728 (EPWM_EMR) 7,

*Tsoft-lock, EPWMZELRFh T/ER:

1. . Msoft-lock &K AR, 410 A PW M 7 37 BP U] #: FIEMR.SL_PxS¥ & FIE e {8, 1rETH2
BEBUGEKT —NEEST#BSLPCNTR. SLPCMPAR. SLPCMPBRY ¥ B HMEAE A 2481 i
8, JEHHHEPWMETE, HZEsoft-lockPREBTERR. EHEAN T, soft-lock R AT DL i #4xt
EPWM_EMR.SLOCKAf 5 1KiE kK, Lhidefih & HISTART A4 iE K soft-lockbr & . soft-lockiF & i)~

APTCHIP MICROELECTRONICS 16-8 C‘rmﬂp
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ANPWME A, PWMF 4 K )4 [0l JESLP % /7 %% (CNTR,CMPAR,CMPBR) FH B & 1) 1H

e L LML LU TS LU LU LT EpsEpEpipEpEpipipEpipipipipl
, / 1) \

| S— S

Start Pulse TN I S ;f_\'-\ S S /N
SN Lack Trigger ! S Lo} Si
Ll EMR. SLOCK
Softiock_flag si ,.J'r [ Si ‘L
. Solldock cleard
L Eounting Under 5L Beg » Counting Uinder original CHTRCMPARICUMPER
S'»?IPHU
o« I () @::)ﬁ:n D C €D £ 65 ) O 0 6 ! IH D €5 S € &9 €5 &5 € & N
I.._.. ' [eTetm
PAWMOUT _J:"r i s .‘\. _;"f I“\ S S i /

NOTE.
When sofl-lock occurs, PWM oulput is stopped, 1ill the nead start rigger.
When Sofl-lock flag is assered, PWM will operale under PSLos narmed registers

Figure 16-11  Soft Lock il

2. AZhATER. Ysoft-lock &R AR, 24 HTE W PWME) H 4 1) FIEMR.SL_PxSHE gl , M5
BEBUGEHT —NEEST#HBSLPCNTR. SLPCMPAR. SLPCMPBRH ¥ B HMEAE A 2407 LA
B, FHHHEHEPWMEE, XAt SLPZ A7 4% A5 i A a0 S 4k 41 &k A= soft-lock,  AS4 3% 4 {1+
SLPCMPAR. SLPCMPBRHKIME ¥ 2 H 3 LLSLSTEPEF 17 %% Fh 15 B 1925 Koy / (8 35 48 K) — R LAE R /N JE 3
fiiFH, SLPCNTRIFER < H3) LASLSTEPZF A7 28 (H 2 fi5 15 K Jal /N (3l 5 36 K) — IR UL R AN IE A, E 2
AR 4% Hsoft-lock I E IJ5, SLPCMPAR. SLPCMPBRIFIME X 2> [ 31 LASLSTEPS & (1 k(3 # k),
SLPCNTR1{A LASLSTEP/A 1253 K (5 jk/)N), EFISLPCMPAR. SLPCMPBRA -85 - (8 /N T-4%
F)CMPAR. CMPBRIFME, B shIKE F) Kk A soft-lockZ B AR ZS 8 B 3h i i i BE

a.  FIATE G D RE T A2 AT OT 8 5, H R R B £ SLPCMPARMISLPCMPBRI: i — kAT
HRE I, ASBEFRIN LI E I E 1

b. FESLBIUTRPWMBE R, EEFHEEFAEH L RE Msoft-lockfl. MK EM
SLPCMPAR/SLPCMPBR KT CMPAR/CMPBR I}, Hzh i UiRe<sc BN A MYk E
HISLPCMPAR/SLPCMPBR /T CMPAR/CMPBR If, HZhETihhs a5t H I E 1.

c. HIFETThEe R R AR L, W ESLPCMPAR/SLPCMPBRIFME it 7 3N & 1 i
(0~CNTR), HAEPWM¥ = Ehard-lock, WEIZCWFrAHt, K ™4EPWMx_SLPXx_OVFH
Wi. FTCALEfEF B s ThRERT, 0 A RELE AT A YE i

EE:

1. Soft-lock i) B 3% Thfe R A R v B T 7 (EPWM_CR#& #2588 ECMODE = 0x1).

2. AEIATER R AERETEEER T(EPWM_CR.SINGLE=1)TH, Mg FAS I3
Rk

Hhard-lock &AL, HETPWMiH s 8 2fs ik wiRhard-lockir & ARG, BIEHIFEE 7 START, 4k
i IoiE A Bl Zhard-lock&Z A, EPWMHAH PR AT BB BN RER . i e i~ sl (K P
(EPWM_EMRZ78%) .

APTCHIP MICROELECTRONICS 16-9 Crcmp
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f
§

Stop Pulse

ey,
L Y
—Cr”

Hard Lock Trigger

Hardlock_flag SS

[a-CMNT is cleared as Hardlock flag S-Et“

Set PWM out as EMR setup

Fdeciced by Er-.lR—p{

PWMOUT

Sy,
S,

NOTE:
- When Hardlock is asserted, the CNT is suspended till the flag is cleared.

Figure 16-12 Hard Lock

16.2.5.3 EPWM/{E [E354

EPWMI 1L v PLE L 34 B AL EPWM_CR.STOPSZHL. 7ELLER S a0, @i hard-lock S5 2Rk 21,
M S B aE IR TR,

APTCHIP MICROELECTRONICS 16-10 Crcmp
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16.2.6 LA AR

16.2.6.1 LA RARIE R
EPWM_CMPAR
Up Stage cMmPAUME I
cmpaDME J1
—
Down Stage
|
Up Stage cmpeuME J1
—>
cmpPeDME J1
Down Stage
EPWM_CMPBR

Figure 16-13  HLE B4 it

16.2.6.2 LBV B AR

TEEPWMHT, HWA LA A as . il LR LA 37 A7 a8 PE AT B OB, v] DA AR AP EL B VT B . 24
EPWM_CMPAR %710, #EPWM_CMPAREHEZ FEPWM_CNTBRHS, ¥ AL&r24CMPAUMEFRICMPADME
FHfF. HEPWM_CMPBR %70, Ei#EPWM_CMPBRI{HZ TEPWM_CNTBRE}, ¥ A&7 4ECMPBUMER
CMPBDME= 1}

MR BN AR R, AR B EC B VT E S A ik
Table 16-2 Wb & 4AF

= MR A

TR AT R B
CMPADME EPWM_CMPAR [f{E/T'0'F1 EPWM_CNTBR 2 [f]
EPWM_CNTR %7+ EPWM_CMPAR

TR AT B
CMPAUME EPWM_CMPAR [{Ei/F0'fl EPWM_CNTBR Z ]
EPWM_CNTR %7+ EPWM_CMPAR

YT T IR B
CMPBDME EPWM_CMPBR [{ti/~F0'fl EPWM_CNTBR ]
EPWM_CNTR %7+ EPWM_CMPBR

TR AT B
CMPBUME EPWM_CMPBR [#{E/ T 0'F1 EPWM_CNTBR 2 [f]
EPWM_CNTR %7+ EPWM_CMPBR

2 BUSY=0, A&HAEMEREMS4.

r*

APTCHIP MICROELECTRONICS 16-11 Crcmp
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EPWM

Start Pulse

CMODE

PCLK

Up-down Couting Mode

EPWM_CMPAR

EPWM_CMPBR

0x0000
CMPBDME

CMPBUME

CMPADME

CMPAUME

OXFFFF A

EPWM_CNTBR

EPWM_CMPAR

EPWM_CMPBR

0x0000
CMPBDME

Up-Down Counting

CMPBUME
CMPADME

CMPAUME

EPWM_CMPAR

EPWM_CMPBR

0x0000

CMPBDME

BUSY
SPCLK_EN /—\_/—\_//—\_/—\_/—\_//—\_/—\_//—\_/—U

StartE
CENTERE

cvese. g |

cvecr: I : |
CMPAUME
CMPADME
CMPBUME
CMPBDME

Figure 16-14 WHHM4-4 BT 7B
OXFFFF A Up Counting OXFFFF A Down Counting
EPWM_CNTBR EPWM_CNTBR f—————1

T
m——————

CMPBUME
CMPADME

T
=4-1--r----
|

CMPAUME

OXFFFF 4

EPWM_CNTBR

EPWM_CMPAR

EPWM_CMPBR

0x0000
CMPBDME

CMPBUME
CMPADME

CMPAUME

A Down-Up Counting

T
4

|

|

——— >

T
=4-1--r——--
|

L=
|
Lol >

Figure 16-15 TH¥EAM LB FHHE KRR
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16.2.7 EPWM A R, 5] %

EPWMELT 51 B H o] DL A4 1 B SR PWMAIE 5 (PX. PY)o 0751 AR THEE R A 7 LU B 25 1 S R
A A EPXFIPY(E 5 . PXHMIPY(E 5 Al LAY P AL FIPWMEBUCT 5 S i, B b L o — B AR O ANy A5
B TEIFE AR g AR IS S, B IX SRR ) J5 A B DU R

16.2.7.1 EPWM 5| AR HAE
PWMWGCR.PCA L
Priority
Start /L next_PXs Encoder
:} S—=sbvent Behavior Decision Logic
StopE 'L
PENDE JL P-Event Behavior Decision Logic
3 __ ] ext_PXc next_PX PX
CENTERE-TL C-Event Behavior Decision Logic MUX > »
I next_PXb RCLK L
% B-Event Behavior Decision Logic g
CMPBUME /'L | x
next a
Behavior Decision Logic — /
CﬁMPADME It > A-Event |
CMPAUME 7L Priority
Encoder
next_PYs
Behavior Decision Logic
Behavior Decision Logic
next_PYc next_PY PY
Behavior Decision Logic MUX > >
PCLK
next_PYb —P
Behavior Decision Logic
next_PYa
Behavior Decision Logic — /

PWMWGCR.PCB

Figure 16-16 PWM T4 55| ZEAE R

16.2.7.2 EPWMB| 2 T4EF 3

EPWM 5| SRR IE A B ) 477 A W EPXFIPYAE 5, PXAIPY ] LLE ki 2 B (5 SR . AR
EPWM_WGCR#Z 745 HPCXFIPCY & &, PXFPYFPRATESFIAS [F B FHFfd R A n] DAEH A8, Shidok FH4F
BAENFEMRIEL, “2A TN KR, BA SRR AR ke R 2k € PXFIPY RS .

Table 16-3  H4FMIMLER

RE% ik R A ] DAl R RS
1 S-Event StartE CE#fFfifE, ﬁ%ttiﬁ%&ﬁﬁ?’i) | StopE (=
1k, #%#FHard Lock)
2 P-Event PendE (JE#IZH)
3 C-Event CENTERE (i3 J T4 |) 20
4 B-Event CMPBDME Al CMPBUME Cil-#¥{f 5 CMPBH%%)
5 A-Event CMPADME Al CMPAUME Cit-#{f 5 CMPAM%E)

APTCHIP MICROELECTRONICS 16-13 CTCHJF
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NOTE: fJagkiErth/, R L=
EPWM_WGCRTHE | FEAH M fit A S A R A, S PXFIPY 1 H ] FftR 28 222

Table 16-4 PWMB|ZEZ 544 R K SI1ERE

BEME ZhiE

B (BREFFJFERIRZS)

0
1 PX B PY AR A HL~F i
2 PX B PY A&k e B~ i
3 PX o PY HHEHH

g LR T AN E R, S| S E B A A R PXAPY A S R

CNTR
WGCR = 0x00021081
OKFFFF SR, pe DoEvent
ONTBR e — — L ___ e HIGH output
= B-Event
evPmR b - _ = _ e ___________- | e = No Change
-2y B-Event
=== | OW output
CMPBR iy AcBvent
"""" LOW output
60000 e A-Event
----- = No Change
PX
reabens H H
PY | |
Figure 16-17 PWM AR RBI1
CNTR WGCR = 0x00012486
OXFFFF PR L A P-Event
CNTBR ki —m — — — — — e e =TT LOW output
e P-Event
CMPAR < HIGH output
-5y B-Event
=== L OW output
CMPBR CE B-Event
< HIGH output
630000 {ay ABvent
LOW output
....... -z A-Event
P == HIGH output
J N,
PY

APTCHIP MICROELECTRONICS 16-14 Crcm




APT32F171 EPWM

Figure 16-18 PWM AR B2

CNTR
. WGCR = 0x00013043
XFFFF Se LB RE—E e P-Event
I P A R
CNTBR e il -~ Low output
rE B-Event
CMPAR Feme Inverted output
FE B-Event
""" = No Change
CMPBR T A-Event
=== |nverted output
0x0000 P A-Event
""" = No Change

LS D G € T b e R € B S ¢ R eaee;, C-Event
== No Change

Figure 16-19 PWM AR HI3
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EPWM

16.2.8 #y H i

EPWMIEH B A3 36 M, BAAMANPWME ST, 725 AEPWM_XFEPWM_Y. EPWM5|#4:
FHIPXANPY {55 1] LLE N i B N5 5, G i i H R B () 1R B A8 il 7 1% L ANIEPWMAS 5, B A2 1]
B fi 2 F45 5 MEPWM_XFIEPWM_Y#ai i, PXFIPY o r] LABkd iZ 4 i, H#: MEPWM_XFEPWM_ Y
Mo iZ%E A LB EPWM_OUTCREFE . AR EPWMIELIS SRR 8, MR ThRt )G, EPWMM AN
BT NBBE LS, T H 3 A% PCLK /4= A

Table 16-5  PWMUiH i3 41
EPWM_X EPWM_Y OUTSEL SRCSEL
PX PY 0,3 X
PXEAME DX PXHAMER MDY 1 0
PY EAMEA DX PY HAMEX DY 1 1
PXa] kL SX PX A FE I SY 2 0
PY ] bR A SX PY [l BRI SY 2 1
SROSEL FOTARITYIO] | OUTSELTO] | OUTSELITO]

(EPWM_OUTCR)

| DTR
(

EPWM_OUTCR) | (EPWM OUTCR)| (EPWM OUTCR) | (EPWM_OUTCR)

PX
(from EPWM Engine)

)

RY,
(from EPWM Engine)

Rising Edge

Delay

CNT

9-bit
Down-counter

Falling Edge

Down counter

DUTY Control r
(EPWM_CFCR)
One-shot Width

(EPWM_CFCR)

DTF POLARITY[1]
(EPWM_OUTCR) |(EPWM_OUTCR)

POLARITY[O]
(EPWM_OUTCR)

Falling Edge
Det

MUX

Rising Edge
Det

POLARITY[1]
(EPWM_OUTCR)

OUTSEL[1:0]
EPWM_OUTCR

EPWM_X

EPWM_Y

Figure 16-20 % H&#IHER
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APT32F171

EPWM

16.2.8.1 H MR K R S X 12

ANy AR SGE ROk B EPWM S| 3 () PX i PY S 5 AT AU X I il Ab 3, 77 A2 — 2 B B A A B AR IR [R] 1
[FAH B AR S A T o SEDCHS TA] B AR — AN O-bitish T H A s 4 ], B i TH U B Y PWMCLK. (PCLK 341
JEARED o EIEAHE S ETHEAT B delayE ], 7oA BAMAZSEX I A . ETHE R delayis 8 R DU T
EPWM_OUTCR.DTRKAT, T Fiffidelayt (B AT LUEIZEPWM_OUTCR.DTFRIAT . 7Edelay/~4: LA, fit
5T AP AT U POLARITY AL R BCE, P AT B2 5 B AN R AR e o FE R B0 B S 1)t e S DX

DYfE5, {5 TiliIOUTSELRIES: v] Ll B i £ EPWM_XFEPWM_YiHiE L.

FEIX 1 ) delay i [a) T LA T i ) 2 545 H

RED = DTR x (DIVM + 1) x 2°"™ x PCLK
FED = DTF x (DIVM + 1) x 2°"™ x PCLK

Hrpr: PCLKARIE PWMAH AN 2 SISl 55 J5 3]

Table 16-6  FEXDelayif[d] (H{PCLK=20MHz, uS)

DTR/DTF DIVM=0, DIVN=0 (PCLK/1) | DIVM=1, DIVN=2 (PCLK/8) [ DIVM=3, DIVN=4 (PCLK/64)
1 0.05 0.40 3.20
10 0.50 4.00 32.00
100 5.00 40.00 320.00
250 12.50 100.00 800.00
500 25.00 200.00 1600.00

FERTORMGI 7, VEARRE 1 LR A [Flcase T FIDXAID YAt -

<
<

Period

PX

\ 4

PY

DX

DY

Figure 16-21 FEX#H7RH1: BYPASS #, PXFPYE &
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EPWM

< Period >
—»RreD :<
PX :
: : :‘"F'E'D"’:
[ [ [
I I | |
| |
DX I |
| : | !
DY I I
| |
' ' | |
Figure 16-22 FEX#EHIRFI2: PXEIAIE, POLARITY=0
< Period »
-l RED :4
PX :
: : :‘"F'Ea":
| | | |
I I | |
DX i i
I |
L |
DY | |
| |
' ' | |
Figure 16-23 FEX#EHIRHFI3: PXEAME, POLARITY=1
< Period >
—»RreD :<
PX :
: : :"EE'D"’:
| | | |
I I | |
| |
DX I I
| :
| |
DY I !
: | |

Figure 16-24 FEXFEHIRBI4: PXEIAIR, POLARITY=2
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EPWM

A

-/ reD g

Period

PX

DX

Y.

I
DY I

Figure 16-25 FEX#EHIRHI5: PXEIAIE, POLARITY=3

PX e HL PRSI [/ T TR BN, DX F i BTy R g 25

Y.

< Period
le RED >
|
PX |
| M= =D ;
I I I |
I I I |
I I I |
| | | |
DX I | | |
T ; T 1
DY | :
|
I I '

Figure 16-26 FEX#EHIRHI6: PXEIAIE, POLARITY=0

HPX AR H PRS2 AN T DTFRAGBEEER, DX E R T 40 K € %5

Y.

< Period
<« FED
PX |
| PR :
I | | |
I | | |
[ [
! | —
DX | | L
| | | |
[
DY I !
| [
| | !

Figure 16-27 FEX{EH|IZ=H7: PXEAE,

POLARITY=0
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APT32F171 EPWM

16.2.8.2 [a] @b &% H AR

171 o o S A R K P X PY A 5 R AR IR 285 8] B 14 70T 28 A B PW MR EE e | T A A I 5 EEAE 98— > R e
1], B P I PWMAE S LR IG(E S (PXELPY) delay—> 22 St B fi 1 1] o

| SRCSEL=0, POLARITY=2'b00 I
: _JL_PCLK ) PCLK :
I L L I
PX | I I I
} I I R ————
I Il Il I
I Il Il I
I Il Il I
I I Il I
| | I |
SX [ T T |
I Il I I
I Il I I
SY | + ; ot
I Il Il I
| SRCSEL=0, POLARITY=2'b01 I
: —Jh_PCLK —J PCLK :
L I I —
PX | I I I
I } } I
I Il Il I
I Il Il I
I Il Il I
I I Il I
I I Il I
SX [ T T |
| f | |
I I
SY | Il I I
I Il Il I

Figure 16-28 [A] K@il & #r A

16.2.8.3 # i HiH

EPWMSCRFE S i DhRe,  HH B ARt Bl 1R g 115 5 1F 8 4%, PCLK M Ji(EPWM_CFCR H ) CDIVATL)
DA o 7% e | (EPWM_CFCR ELIDUT YA ) ¥t 45 5 VB N B2 o

PR CFCLKH T i g A U5

CFCLK = PCLK / (CDIV+1) / 8

I+

APTCHIP MICROELECTRONICS 16-20 Cr.:m
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Y.
A
o)
()
=,
o
o
v

emmennne e Period

DA

DB

o [N Ty

Figure 16-29 #Hyk#i, HEAWKFE (EPWM_CFCRHFOSW=0, CDIV=0)

oo Period Period ------ssemsemseneeneeeaed P>

Y.
A

DA

I

DB | |
1
I

L o
(1IN AR [N

CB

DA

Figure 16-31 Hyk#iH, BKY B(EPWM_CFCRHIOSW=2, CDIV=0)

Bt SRS RETE 8 — A PR R A T, (EXR AR, COIVA MR 0, CRCLKIH
ARAEN:

CFCLK = PCLK /8

(EPWM_CRCRH OSW >0 HIEAL T, HEIFEY e DhaeA R AIE L)
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EPWM

DA

DB

CA

CB

Period

Y.
A

Period ------seeeeeeesenenenenees »:

r?l
I

| 1
-
I<_One Shot Wi

1
T le—PCLK/8 |

—»| €&} PCLK/(CDIV+1=2)/8|

TUUTL

One shot width
=3 e

l€«—

[ U]

UL

I
O hot ’dthl I
ne shot wi

=3 g

l€«—

[ U]

Figure 16-32 i, BXY B(EPWM_CFCRHOSW=3, CDIV=0)

Table 16-7 PCLK=40MHzk B Ry B Rk 5 B

OSW (hex)

Pulse Width (nS)

No expansion

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

MmOl O|lm|>|lo|lo|(vN]|ojla|d|lw v ]|O

3000

M)

R 525t HEPWM_CREIDUTY A #2014 OSWKTORY, 55—k i) 55 FE A 2 DUTY AL K52

APTCHIP MICROELECTRONICS
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--------------------------- Period -----e-seeseeeeeeeeeeeeeeee
DA
—> |€«— One shot width =3
CA |
PCLK /8
e 0L
_ - ~ -
- - - ~ -
- ~
- 75% 50% 25% ~
87.5% 62.5% 375% | 12.5%

DUTY =0,
DUTY =1

DUTY =2

DUTY =3

—

DUTY =4

DUTY =5

1t

DUTY =6

DUTY =7

I

I

L

Figure 16-33 R 5 55 thias
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APT32F171

16.2.9 T AIfib %
EPWMAEH A] DAL= A (i Wi i~ R FToR o
Table 16-8  H¥FIR

%%k Ei5%)

STARTIO PWMO & 2l 7

STOPIO PWMO {5 1k 1 7

PENDIO PWMO J& 345 A i

CENTERIO PWMO 4 i i, o [H] A E I

STARTI1 PWML J& 3 7

STOPI1 PWM1 5 1k 7

PENDI11 PWM1 J& A4S g ik

CENTERI1 PWM1 THE B geh ggAi s ,  Ha) s DL IE o

STARTI2 PWM2 & 2l 7

STOPI2 PWM2 {5 1k 1 7

PENDI2 PWM2 il 45 5 v

CENTERI2 PWM2 T3 g g B, o [a] A E I
PWMO_CMPAUMI THEES RGP By, A AT TSR (E A PW MO CMPA L IRE o i
PWMO_CMPADMI THEES R By, A HT TS (E A PW MO CMPA L IRE o Br
PWMO_CMPBUMI TR IEIE I B, SRl v 2 A HE AT PWMO CMPB UL B H Wy
PWMO_CMPBDMI TR BT B, a0 v S EHE AT PW MO CMPB UL B H Wy
PWM1_CMPAUMI TR IEIEI B, STt EHE AT PWML Y CMPADL G H Wy
PWM1_CMPADMI TR BT B, ST v EHE AT PWML Y CMPADL B H Wy
PWM1_CMPBUMI THEES RGP B, A AT TH RS A PW ML CMPB LI i
PWM1_CMPBDMI THEES BRI By, A ET TS (A PW ML CMPB L E - i
PWM2_CMPAUMI THEES RGP By, A AT TH SR (A PW M2 CMPA L IE - B
PWM2_CMPADMI THEES R IR T B, A ET TSR (E A PW M2 CMPA L IE o B
PWM2_CMPBUMI TR IEIEI B, SRl v S EHE AT PWM2 ¥ CMPB LB H Wy
PWM2_CMPBDMI TR BT B, Rl v EHE AT PW M2 CMPB L B H Wy

PWMO_SLPA_OVF

PWMOISLPCMPAR [ 217 % B o

PWMO_SLPB_OVF

PWMOISLPCMPBR [ 1 7 #s B

PWM1_SLPA_OVF

PWM1[¥JSLPCMPAR [ i i s o e

PWM1_SLPB_OVF

PWM1[¥JSLPCMPBR [ i i s o e

EPW MR B = A ) FH A4 A o] DUE R H e il I8, Z5EPWM_EXTRGXA 74y B HE o

APTCHIP MICROELECTRONICS 16-24



APT32F171 EPWM
16.3 FFFa UL

16.3.1 FHFBE

e Base Address: 0x4005_ 4000

Register Offset Description Reset Value

EPWM_CR 0x00 PWM $ il 77 478 0x0080_0000
EPWM_LKCR 0x04 PWM BXah#% i 25 17 4 0x0000_0000
EPWM_LKTRG 0x08 PWM 1) 4 I DA K 77 % ik 428 1 7 47 2% 0x0000_0000
EPWM_CNTRO 0x0C PWMO 4% % 17 2% 0x0000_0000
EPWM_CNTBRO 0x10 PWMO 115088 B 5U{H w47 2% 0x0000_0000
EPWM_PCNTRO 0x14 PWMO 114048 S 5UE B 7 % 17 2% 0x0000_0000
EPWM_SLPCNTRO 0x18 PWMO %t b 2500 8 A7 A A7 48 0x0000_0000
EPWM_CNTR1 0x1C PWML 488 %5 17 4% 0x0000_0000
EPWM_CNTBR1 0x20 PWM1 i3 B e 75 77 % 0x0000_0000
EPWM_PCNTR1 0x24 PWML THE08s A E B A7 5 A7 o 0x0000_0000
EPWM_SLPCNTR1 0x28 PWMZ1 S b 520 8 A7 A A7 48 0x0000_0000
EPWM_CNTR2 0x2C PWM2 THH#8 %7 1748 0x0000_0000
EPWM_CNTBR2 0x30 PWM2 15088 B 5UE 2 A7 2% 0x0000_0000
EPWM_PCNTR2 0x34 PWM2 {15088 S BUE 2 7 75 17 0x0000_0000
EPWM_SLPCNTR2 0x38 PWM2 48 1 E B U A7 P A7 4 0x0000_0000
EPWM_CMPARO 0x3C PWMO HBHEAT 74+ 0x0000_0000
EPWM_PCMPARO 0x40 PWMO HCRAEARAE 2473 0x0000_0000
EPWM_SLPCMPARO 0x44 PWMO 48t 1E bL A AR A7 2 A7 3 0x0000_0000
EPWM_CMPBRO 0x48 PWMO LLEAEBZ A7 4% 0x0000_0000
EPWM_PCMPBRO 0x4C PWMO HHEBE 1775 17 2% 0x0000_0000
EPWM_SLPCMPBRO 0x50 PWMO #48t1E LA BB A7 25 A7 4 0x0000_0000
EPWM_CMPAR1 0x54 PWM1 LBEAT /744 0x0000_0000
EPWM_PCMPAR1 0x58 PWM1 HCBAEARAE 2473 0x0000_0000
EPWM_SLPCMPAR1 0x5C PWM1 #8i1E LA AR A7 A7 3 0x0000_0000
EPWM_CMPBR1 0x60 PWM1 LLEAEBZ A7 4% 0x0000_0000
EPWM_PCMPBR1 0x64 PWM1 HHBAEBE 1775 17 2% 0x0000_0000
EPWM_SLPCMPBR1 0x68 PWM1 48t 1E bAAB B A7 2 A7 4 0x0000_0000
EPWM_CMPAR2 0x6C PWM2 LLEBEAT /744 0x0000_0000
EPWM_PCMPAR2 0x70 PWM2 LB AEARAE 2178 0x0000_0000
EPWM_SLPCMPAR?2 0x74 PWM2 481k bL B {E AR A7 A7 2 0x0000_0000
EPWM_CMPBR2 0x78 PWM2 LLEEBZ 74+ 0x0000_0000
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EPWM

EPWM_PCMPBR2 0x7C PWM2 HBEBE 1775 17 2% 0x0000_0000
EPWM_SLPCMPBR2 0x80 PWM2 4t 1k b (A BB A7 2 A7 2 0x0000_0000
EPWM_WGCRO 0x84 PWMO A it il 27 47 2% 0x0000_0000
EPWM_WGCR1 0x88 PWMZ1 A it il 27 47 2% 0x0000_0000
EPWM_WGCR2 0x8C PWM2 3 T A e i) 25 17 4 0x0000_0000
EPWM_OUTCRO 0x90 PWMO #i HH 42 1] 25 47 2% 0x0000_0000
EPWM_OUTCR1 0x94 PWML fi HH 42 ] 25 47 2% 0x0000_0000
EPWM_OUTCR2 0x98 PWM2 i 45 1l 25 /7 2% 0x0000_0000
EPWM_CFCRO 0x9C PWMO A0 2 32 il 27 47 2% 0x0000_0000
EPWM_CFCR1 OxAO PWMZL A0 32 il 27 47 2% 0x0000_0000
EPWM_CFCR2 OxA4 PWM2 #3451 75 77 0x0000_0000
EPWM_EMR OxA8 PWM 5 St s il 25 A7 4 0x0000_0000
EPWM_SLCON OXAC PWM #8147 i) 25 17 2% 0x0000_0000
EPWM_SLSTEPO 0xBO PWMO 415 E 1 G b K 17 g 0x0000_0000
EPWM_SLSTEP1 0xB4 PWM1 45 1E E 1 G b K 51 ge 0x0000_0000
EPWM_IER 0xB8 PWM i i 27 77 0x0000_0000
EPWM_ICR 0xBC PWM 1 IBDIRZASTE bR 75 A7 o 0x0000_0000
EPWM_RISR 0xCO PWM 1 1B R AR A& 75 A7 o 0x0000_0000
EPWM_MISR 0xC4 PWM HIRIRES 27 f7 4% 0x0000_0000
EPWM_EXTRGO 0xC8 PWM % i 22 S0 R %6 48 27 A7 450 0x0000_0000
EPWM_EXTRG1 0xCC PWM %t 22 A0S R ik 8 27 A7 45 1 0x0000_0000

APTCHIP MICROELECTRONICS
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APT32F171

EPWM

16.3.2 EPWM_CR (PWMEH| &125%)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 | 7

(2]

2|8 52 B ElE 45 s z | 8|98k
2 1elgl gl £ &5 g 3 g3 = 2 | 218 5E
o |v| o ol bl Kl bl 3038 e . o |3 2w
ojojofojofojojoj1|j0fofojojofofojofofojojofojojoy|ojyo 0]0]|0 0
R|IR|IRIR|IR|IR|IR|IR|IRIRI[RI[R|R|R|R|R|R|R|R|R]J]R|R|JR]R|R]|R R|IR|W|[W
W W W
Name Bit Type Description Reset Value
START [0] W | BfEEBh (42)5) 0x0
STOP [1] W | BiEE (B)R) 0x0
SWRST [2] W | AN 0x0
THER
0: B
CMODE [4:3] RW | 1. it 0x0
2: R IEAR
3: IR
PWMCLK )73 451 2 3N
DIVN 75 | RW | M LR 0x0
Divided Clock = PCLK / 2 PIWN
PWMCLK )5 451 % $tM
DIVM o8] | RW | " M R 0x0
Divided Clock = PCLK / (DIVM + 1)
BUSY #riRfir
BUSY [20] RW | 0: {15k T 0x0
1: TR IETE TAE
OVERFLOW Ji, PWM &5 B H - ah1H5L
OVFSTB [21] RW | 0: PWM7ETHE A H LLE B 2 E a6 1H 4 0x0
1: PWM{ETHEER G H DS 17 kT2
I e e 42 1
CLKEN [22] RW | 0: iF#mshAflife 0x0
1. HE e Ag
THE AR
SINGLE [23] RW | 0:  3/MlI&E 7548 FH 3/ AN A (1) - # # ox1
1. 3N EEMHE AR EER0)
STARTO [24] W | A3l R0 0x0

APTCHIP MICROELECTRONICS
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APT32F171 EPWM
START1 [25] W | B R (U AISINGLE=0, 75T X%) 0x0
START2 [26] W | EBhIH 2 (LZISINGLE=0, 5 NITExK) 0x0
STOPO [27] W | RO 0x0
STOP1 [28] W | F IR L (L AISINGLE=0, 5 ITERL) 0x0
STOP2 [29] W | LR 2 (U ASINGLE=0, 75T %%) 0x0
LZRER bl
OxA: FHNEIKEA G, PWM X/Y# i HO
DBGEN [31:30] | RW | Ox5: #E AN S, PWM X/Y#HH 1 0x0
oxC: MNP E, PWME Iz
Hog: R BE, PWMATI SR % H

APTCHIP MICROELECTRONICS
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EPWM

16.3.3 EPWM_LKCR (PWMBEB ] 2 5%)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 8 4 3 2 1 0
= = = = =
o S S S S < ¥ ¥ X < <
2 = 3 S = 5 | 2§ z g
§ Bl 0B B BB 3| 58] 5| 3
olofo]o olofo|o|oO olo|o|oflo|o|ofoO oo 0 0 olo|o|o|o
R|IR|R|R R|IR|R|[R|R RIRI[R|R|R|R|[R|R R | R R R R|IR|[R|[R]|R
W(W|[wW|[WwW WIW|IWIW[IW[W|IW|IW[W[W|W|W|[W|[W W | W w W WIW|W|W[W
Name Bit Type | Description Reset Value
b AR O B B A5 X
000: ZEIEBKEhREE
010: IE®Eshfilk
110:  dEFEEBE B il IR
111:  EPEAREE L ) il % PR
Other: {#F (ZE1FBcahiizl)
Fb A AR LI B B A X
000: 2% EHREhI
010: IE®Eshfik
CMP1LKM [5:3] | RW | 011, sembf /e s 0x0
110: P AEB L Pl IR
111:  EFEREE I ik R YR
Other: {#E (ZE1FEeahiizl)
Fb A AR 2 R B B A X
CMP2LKM [7:6] | Rw | Ox: ZEERSIEL 0X0
10: JEFENB L R fil R U5
11 JEFENEE L ) fik R Y5
ERIERR] ) FSTIE SR
CMP3LKM [9:8] RW | Ox: ZEIEEAZNHEA 0x0
10: SEFE VB L fid R VR
11 JEFENIEE Lk ) fik R JE
FL AR AR A I B AR X
CMPA4LKM [11:10] | RW 0x0
00: 2% LHBEhfRE
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16-29

Crcmp



APT32F171 EPWM
01: LRUEEEMEH)
10: EFABEF il & R
11: EFEAHEA L ) fi A R
A eb W O BE B AR 2
000: 2% BEEhiR
010: IE¥Ezhfk
EPOLKM [14:12] RW 011: Eaﬂ. E@E ﬁ]ﬁﬂjﬁ 0ox0
110:  JEPEA L i YR
111:  EFE RS A ik A 5
Other: {8 (Z 1B
A e W 1 A B B AR 2
000: 2% EcaEhiE
010: W BNk
EP1LKM [17:15] | RW | 019, szpfig)e sk 0x0
110: RPN A fi YR
111:  EF TSR kR IR
Other: &8 (ZEIEBERED
A eb e 2 A BE B AR 2
000: 2% BRI
010: W BNk
110: RPN L i YR
111: PR A ik R 5
Other: {£8 (ZEIEBEsRE)
A W 3 B B AR
000: 2% BEEhiR
010: IE¥Ezhfk
EP3LKM [23:21] RW 011: IEMF{YE Zhish % 0x0
110: RPN A fih YR
111:  EFE RS A ik A IR
Other: f#£% (Z 1B
A e W 4 R B B AR 2
EPALKM [25:24] | Rw | Ox: ZEILEEENSE 0x0
10: EFEABIE i & R
11: EFEAMEA L ) fi A R
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APT32F171 EPWM

16.3.4 EPWM_LKTRG (PWMBEShIERT DA B il % ) 27 7. 5%)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

KEY
RSVD
TRGTDL
TRGIVT

Name Bit Type | Description Reset Value
I 7% fik i BT[] (7] 5%

() A LTS 19T i A W) 4 i /) I TR TR, R IR 1) (X
TRGIVT [7:0] RW | R, AT fid i A 4 25 1 0x0
IVT = TRGIVT x 4 x Tpwmclk
HTRGIVTEE TOR, Birfl Ak Dtk
fitk % S I 4]

A AR R A T RSN, AR SE I e I 1R DL T AR

TRGTDL [11:8] | RW L1E 0x0
TDL = (TRGTDL+1) x 4 x Tpwmclk

TRGTDLHARERERK 0~14 HHME.

MR EKEY 25 17 2
KEY [31:24] W -
IIEOXAS, BHEAEAF

ER: TRGTDLKBEEEN 0~ 14,
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16.3.5 EPWM_CNTRx (PWMxHH5 & 77 5%)

e EPWM_CNTRO : Address = Base Address + 0x000C, Reset Value = 0x0000_0000
e EPWM_CNTRL1 : Address = Base Address + 0x001C, Reset Value = 0x0000_0000
e EPWM_CNTR2 : Address = Base Address + 0x002C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8| 7

[a g
o
[a)]
& ! @ =
4 8 o O
—
0
0|j0(0|(O o|jojojojojojofo|jojojoyjof|o 0 0|0|O0 0 0 0
WIlwW|w|[WwW WIW[I[W|IW|R|R|R|R|I[R|R|R|[IW|W WIW|W|[W|W WIWI|W|[W
W
Name Bit Type | Description Reset Value
5 iR A A
CNT [15:0] RW 0x0
B HETTH R T EUE
SLOCK_CLR [23] W | i&FRSoft LockIR%s -
KEY [31:24] | W @fﬁfKEYﬁYi%% - -
W 0xXAS, BHEAEAH M
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APT32F171 EPWM

16.3.6 EPWM_CNTBRX (PWMxH-$58 2508 77 52)

e EPWM_CNTBRO : Address = Base Address + 0x0010, Reset Value = 0x0000_0000
e EPWM_CNTBRL1 : Address = Base Address + 0x0020, Reset Value = 0x0000_0000
e EPWM_CNTBR2 : Address = Base Address + 0x0030, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 1615 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
CNTB

Name Bit Type | Description Reset Value
CNTB [15:0] R | tHEE a8l AIAED 0x0

APTCHIP MICROELECTRONICS 16-33 C
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EPWM

16.3.7 EPWM_PCNTRx (PWMx S5 B8 B i F 17 5%)

e EPWM_PCNTRO : Address = Base Address + 0x0014, Reset Value = 0x0000_0000
e EPWM_PCNTRL1 : Address = Base Address + 0x0024, Reset Value = 0x0000_0000
e EPWM_PCNTR2 : Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7

RSVD
PCNT

Name Bit Type | Description Reset Value
PCNT [15:0] R | THEEs % (AWD wEEAHE 0x0
(2
APTCHIP MICROELECTRONICS 16-34 APT CHIP



APT32F171 EPWM

16.3.8 EPWM_SLPCNTRx (PWMx3k 8l 1 E B 8 A 5%)

e EPWM_SLPCNTRO : Address = Base Address + 0x0018, Reset Value = 0x0000_0000
e EPWM_SLPCNTR1 : Address = Base Address + 0x0028, Reset Value = 0x0000_0000
e EPWM_SLPCNTR2 : Address = Base Address + 0x0038, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6

o
N
w
[N}
=
o

KEY
RSVD
SLPCNT

Name Bit Type | Description Reset Value

SLPCNT [15:0] RW | &gk, THEE s A wEEAE 0x0
Bk S KEY & 1745

KEY BE2A | W ygisoxas, st '

HE: RATHEE 0 SCRes B ThRe, st 2 R /E EPWM_CR (¥ SINGLE £y 1 1yif i, A mf LAMSH B 2 58 %
it
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16.3.9 EPWM_CMPARXx (PWMxHLBEATFER)

e EPWM_CMPARO : Address = Base Address + 0x003C, Reset Value = 0x0000_0000
e EPWM_CMPARL : Address = Base Address + 0x0054, Reset Value = 0x0000_0000
e EPWM_CMPAR?2 : Address = Base Address + 0x006C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

KEY
SLOCK_CLR
RSVD
CMPA

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type | Description Reset Value
CMPA [15:0] R | Mur b ZF 72 AINME 0x0
SLOCK_CLR [23] W | j5FRSoft Lock k2 -
ik S KEY & 175
KEY 31:24 W N i N -
[31:24] LIIEOXAS, SHEA
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16.3.10 EPWM_PCMPARX (PWMx HEBEAR R H1E5)

e EPWM_PCMPARO : Address = Base Address + 0x0040, Reset Value = 0x0000_0000
e EPWM_PCMPARL : Address = Base Address + 0x0058, Reset Value = 0x0000_0000
e EPWM_PCMPAR?2 : Address = Base Address + 0x0070, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
PCMPA

Name Bit Type | Description Reset Value
PCMPA [15:0] R | TR A A7 S AR B AAE 0x0
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16.3.11 EPWM_SLPCMPARX (PWMx#k 48 IE HL 8 (B AR FE 2 R %)

e EPWM_SLPCMPARO : Address = Base Address + 0x0044, Reset Value = 0x0000_0000
e EPWM_SLPCMPARL1 : Address = Base Address + 0x005C, Reset Value = 0x0000_0000
e EPWM_SLPCMPAR?2 : Address = Base Address + 0x0074, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10

9

8

7

6

a1

5
a)
> S =
w @)
X (£ E
[9)]
ojo|o|oO ofofo|lo|o|Jo|o|O|lO|fO|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O]|O]O
WI|W|W|W WIWIW[R|R|RIR|J]RIR|R|R|IR|R|R|IR|R|IR|R|R|IR|R|IR]J]R|IR|R|R|R
WIWIW|IWIW|[WIW[IWIW|W| W|W[W|W|W]|W
Name Bit Type | Description Reset Value
SLPCMPA [15:0] RW | #48HIER, A aeAR B E 87 E 0x0
Bk S KEY & 1745
KEY 31:24 W N i N -
[ ] WIEOXAS, HIAEAH
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16.3.12 EPWM_CMPBRx (PWMx H.EAEB & 725%)

e EPWM_CMPBRO : Address = Base Address + 0x0048, Reset Value = 0x0000_0000
e EPWM_CMPBRL1 : Address = Base Address + 0x0060, Reset Value = 0x0000_0000
e EPWM_CMPBR2 : Address = Base Address + 0x0078, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

KEY
SLOCK_CLR
RSVD
CMPB

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type | Description Reset Value
CMPB [15:0] R | M4ur b Z 728 BI{H 0x0
SLOCK_CLR [23] W | j5FRSoft Lock k2 -
ik S KEY & 175
KEY 31:24 W N i N -
[31:24] LIIEOXAS, SHEA
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16.3.13 EPWM_PCMPBRx (PWMx L3 {8 B 77 &-7752)

e EPWM_PCMPBRO : Address = Base Address + 0x004C, Reset Value = 0x0000_0000
e EPWM_PCMPBRL1 : Address = Base Address + 0x0064, Reset Value = 0x0000_0000
e EPWM_PCMPBR2 : Address = Base Address + 0x007C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
PCMPB

Name Bit Type | Description Reset Value
PCMPB [15:0] R | BT ABI X E B A-E 0x0
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16.3.14 EPWM_SLPCMPBRx (PWMx#k 8t 1F L5 {8 B A2 &7 72 5%)

e EPWM_SLPCMPBRO : Address = Base Address + 0x0050, Reset Value = 0x0000_0000
e EPWM_SLPCMPBR1 : Address = Base Address + 0x0068, Reset Value = 0x0000_0000
e EPWM_SLPCMPBR2 : Address = Base Address + 0x0080, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10

9

8

7

6

a1

i
a)
> S =
w @)
X (£ E
[9)]
ojo|o|oO ofofo|lo|o|Jo|o|O|lO|fO|O|O|O|O|O|O|O|O|O|O|O|O|OfO|O]|O]O
WI|W|W|W WIWIW[R|R|RIR|J]RIR|R|R|IR|R|R|IR|R|IR|R|R|IR|R|IR]J]R|IR|R|R|R
WIWIW|IWIW|[WIW[IWIW|W| W|W[W|W|W]|W
Name Bit Type | Description Reset Value
SLPCMPB [15:0] RW | #8HIER, 2B s E B A 0x0
Bk S KEY & 1745
KEY 31:24 W N i N -
[ ] WIEOXAS, HIAEAH
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16.3.15 EPWM_WGCRx (PWMxTEAE iS4 &5 17 52)

e EPWM_WGCRO Address = Base Address + 0x0084, Reset Value = 0x0000_0000
e EPWM_WGCRL1 Address = Base Address + 0x0088, Reset Value = 0x0000_0000
e EPWM_WGCR2 Address = Base Address + 0x008C, Reset Value = 0x0000_0000

31 30 29 28 27

26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 | 7

(2]

RSVD

PCY

PCX

Name

Bit

Type

Description

Reset Value

PCX

[9:0]

RwW

PX15 5 4= pledz il iz

[9:8]: S A 1 il
[7:6]: PIHfFfl k=
[5:4]: CH Al iz
[3:2]:  BIH ik 4z
[1:0]: A 4z

FEFTAT AR, BRI T e i E
SHfF > PHEMF > CHIF > BHEff > AZiff

ST HILDAR=KIER

0: A4k

1:  PXAERLOW i H
2:  PXZRHIGH i H
3:  PXHUx

0x0

PCY

[19:10]

RwW

PY {55 4 e il hr

[19:18]:  SHE{Ffil kR 4% il
[17:16]: Pk
[15:14]:  CHiffih & 35
[13:12]: Bl iz
[11:10]:  ASEfFfb A 3%

2 A T A7

0: A&k

1:  PYZASRLOW i H
2:  PYZMHIGH i H
3: PYHUx i

0x0
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16.3.16 EPWM_OUTCRx (PWMx#y i8] 277 52)

e EPWM_OUTCRO Address = Base Address + 0x0090, Reset Value = 0x0000_0000
e EPWM_OUTCR1 Address = Base Address + 0x0094, Reset Value = 0x0000_0000
e EPWM_OUTCR2 Address = Base Address + 0x0098, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 | 7

(2]

~
w
N
-
o

>
a ol £ ]
S i o ) o )
2 5 5 el 3| 5
) e @]
ofofo|oO ojojofofojojofofojojojofo|fojojofofojojoj|o 0|j0f0)0]O
R|IR|R|[R RIR[R[R|R|RI[RIR|]R|R|IR|R|R|R|IRIR|JR|R|[R|[R]|R R|IR|[R|[R]|R
WIWIWIW|IWIWIW|IW|IWIWIW|IW|W|W|W|W|[W|[W WIW[W|[W|W
Name Bit Type | Description Reset Value
B AL
0: Blidf hyhlisit, PXFPY B
OUTSEL [1:0] RW | 1. HixMaH 0x0
2: [E] R Ao B
3: Bk hyEhliE, PXAIPY B4
oy HE R A AT
bit2: EPWM_X % 14 47 il
POLARITY 13:2] RW | bit3: EPWM_Y FAA% 14 42 il 0x0
0:  ASUBH
1. A
LRt LR N R e L VA
SRCSEL [4] RW | 0: PX{ENHIANGES 0x0
1. PYEANMNG S
DTR [14:6] | RW | b shifsgt o I ER -4 0x0
DTF [23:15] | RW | "R A 1 AERT -4 (i 0x0
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16.3.17 EPWM_CFCRx (PWMxZRik Az {5 4 5 7752)

e EPWM_CFCRO Address = Base Address + 0x009C, Reset Value = 0x0000_0000
e EPWM_CFCR1 Address = Base Address + 0x00AOQ, Reset Value = 0x0000_0000
e EPWM_CFCR2 Address = Base Address + 0x00A4, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
a) > a) a) pd
> = > = % > ]
0 ) 0 a 0 T
hd a o O o o (§)

WIlW|WwW WIW|IW|W|[W|W]|W w
Name Bit Type | Description Reset Value
BB
CFEN OF | RW o, seibamsi s 0x0

1. flREE S DhRE

BALYR ok e B A

_ B 0 8 B R R T A ST .
OSW (4] RW e — osw x (PCLKJE ) x 8 0x0
OSWEET-04H 24 T 25 1 5Lk ik v HH o
BRI B

PCLK /8
PCLK /16
PCLK / 24
PCLK / 32 0x0
PCLK / 40
PCLK / 48
PCLK / 56
PCLK / 64

CDIV [10:8] | RW

N rebdMEREO

B o A g
. 1/8 H&EH
1/8 H=
218 7L 0x0
3/8 5%k
4/8 ==Lk
5/8 =t

DUTY [14:12] | RW

g wewheEe
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6:
7:

6/8 LTl
718 LT
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16.3.18 EPWM_EMR (PWME &5 5] 17 58)

e Address = Base Address + 0x00A8, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 8 6 4 3 2 1 0
0 (9] (%) 0 n ) [9)] 0 (%] ) (%) (9]
o > X > X > X > X > X > X | x| X
S N o N N — — — - o o o o Q| O
7 o o D_l D_l D_I D_I D_I D_l D_l D_I D_I D_l O] O
o _|I _1| _ _ _ _ 1 1 - 1 1 1 (7') E‘
(%) (7] I I (%) (%9} T I (7] (%) T T
o|lo|lo|lo|o|o|o]o|o|oO ololo|o|o|o|o|of|loflo]foO 0 0 olo|lo|ofo
R|IR|IR|R|IR|R|R|R|R]R RIR|IRIR|IR|R|R|IR|R]|]R|R R R R|I|R|R|R|R
WIWIWIWIWIW[IWIW|IW|IW[W|IW|W[W|W]|W w w WIW|W[W[|W
Name Bit Type | Description Reset Value
LN Rz A
MUERAER
N T
HLOCK 0] RW 3% [] 24 BT A RS 0x0
M EEAER
0: L&k
1: JERMAEH LIRS
LTI =pa/A
MUEARAER
IR A AT A RS
SLOCK [1] RW 0x0
N EEAER
0:
1: R AHETRBUE RS
LR, PWMO_XAPIRG IR E
0: fHiHiLOW
HL_POXS [3:2] RW | 1: #ithHIGH 0x0
2:  frHEH
3:  REFL—IRE
fEAIER, PWMO_YHPRS R E
0: HitHLOW
HL_POYS [5:4] RW | 1: #ithHIGH 0x0
2: HE e
3: GREFEL—MRE
BEUERT, PWMO_XAPIRG R E
0: HitHLOW
SL_POXS [7:6] | Rw |1: HitiHIGH 0x0
2: e H
3: GREFL—RE
AL, PWMO_YHPIRS R E
_ 0: HiiLOW
2: i
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3: PR LEAIRE
FERIER, PWML_XHPRAS R E
0: HitHLOwW
HL_P1XS [11:10] | RW [1: #itHHIGH 0x0
2: it
3 REFELEDRE
@i, PWML_YRPIRSKE
0: HithLOW
HL_P1YS [13:12] | RW | 1: fHithHIGH 0x0
2: fErE
3: REFELEDRE
HALER, PWM1_XAPIRS K E
0: HitHLOwW
SL_P1XS [15:14] | Rw |1: FitiHIGH X0
2: it
3: REFFE—RE
AR, PWML_YRPRSKE
0: HitHLOwW
SL_P1YS [17:16] | RwW |1: FitiHIGH 0x0
2: e
3: REFFE—ARE
@b, PWM2_XHPIRS K E
0: HitHLOwW
HL_P2XS [19:18] | RW | 1: Z#itHHIGH 0x0
2: fEE
3: PREFELEAIRE
FEEIER, PWM2_ YRR R E
0: HithLOW
HL_P2YS [21:20] | RW [ 1: #itHHIGH 0x0
2: it
3: REFELEDRE
AR, PWM2_XHPIRSKE
0: HitHLOwW
SL_P2XS [23:22] | Rw |1: irthiHIGH 0x0
2: e
3: REFEE—DRE
HALER, PWM2_YRPIRSKE
0: HithLOW
SL_P2YS [25:24] | Rw |1: ZirthiHIGH 0x0
2: e
3: REFFE—RE
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16.3.19 EPWM_SLCON (PWMIRS -4 572 52)

e Address = Base Address + 0x00AC, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11 10

©
©
~
o
o

N
w
N
(=
o

RSVD

S _ONE

RSVD
SL_CNTR_INC_EN
SL_CNTR_DEC_EN
SL_INCB_EN1
SL_DECB_EN1
SL_INCA_EN1

SL_DECB_ENO

SL DECA EN1
SL_INCB_ENO
SL_INCA_ENO
SL_DECA ENO

o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o

=]
=]
s T
=]
=T
=T
=]
s T
=T
=]
=]
=]
=]
=]
=]

o
=]

o
=]
=]
=]

o

Name

Bit

Type

Description

Reset Value

SL_DECA_ENO

[0]

RwW

0: %% 1FPWMO7ESLOCKIRZ R ISLPCMPAR L4 27 17 2%
H &b oh g

1: f#HEPWMOZESLOCKIRZS N ISLPCMPAR EL 55 25 1728
H 3D Thig

0x0

SL_INCA_ENO

(1]

RwW

0: %% 1FPWMO7ESLOCKIRZ R ISLPCMPAR 45 25 17 2%
H shIEnshig

1: ffHEPWMOZESLOCKIRZS N ISLPCMPAR EL 55 25 17 2%
H SN Th g

0x0

SL_DECB_ENO

(2]

RwW

0: %% 1FPWMO7ESLOCKIRZ R ISLPCMPBR HL 45 2 17 2%
H &b oh g

1: f#HEPWMOZESLOCKIRZS N ISLPCMPBR L5 25 17 2%
H 3D Thig

0x0

SL_INCB_ENO

(3]

RwW

0: %% 1FPWMO7ESLOCKIRZ R ISLPCMPBR HL 45 27 17 2%
Hah3Ehnshae

1: ffHEPWMOZESLOCKIRZS FISLPCMPBRELH: 25 17 2%
EEpINpriLa

0x0

SL_DECA_EN1

(4]

RwW

0: 25 1FPWM17ESLOCKIRZ R ISLPCMPAR 45 25 17 2%
H 8hk/b Thig

1: ffHEPWMLZESLOCKIRZS N ISLPCMPAR EL 55 25 17 2%
H 3D Thig

0x0

SL_INCA_EN1

(5]

RwW

0: 22 IEPWMI17ESLOCKIRZA T ISLPCMPAR EUER 27 17 28
H sh3 in v ag

1: ffHEPWML7ESLOCKIRZS N ISLPCMPAR EL 55 25 1728

0x0
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H B3 nLh e

0: 2% 1FPWMI17ESLOCKIRZ R ISLPCMPBR HL 45 27 17 2%
H sk b oh g

SL_DECB_EN1 6 RW X 0x0
- - [6] 1: ffHEPWML7ESLOCKIRZS FISLPCMPBREL 5 25 7 2%

H s> Thhe

0: %% 1FPWMI17ESLOCKIRZ R HISLPCMPBR HL 45 27 17 2%
H sh3anshig

SL_INCB_EN1 7 RW X 0x0
- - 71 1: ffHEPWMLZESLOCKIRZS FISLPCMPBRELH: 25 17 2%

H B4 Th g

0: 25 1EPWMZESLOCKIRZA FIISLPCNTREL A & 4728 H

R I
SL_CNTR_DEC i8] RW
_EN 1: ffHEPWMFESLOCKIRZ N IISLPCNTRELE 27 728 H
SR/ IR

0: 25 1EPWMZESLOCKIRZS FIISLPCNTREL A & 4728 H
I nzhfe

1: ffHEPWMFESLOCKIRZ N IISLPCNTRELE 27 728 H
SN

SL_CNTR_INC

EN 9] RW

0: Rt —MFEWISL_PxSWEKPIRZE, TN HI4k84m

HPWMIE K
S_ONE [24] RW 0x0

1: —HHiHSL PxS¥ & KRS

HEE:

1. Af1 B I E MG IIREA T BT RE, REpEkBERE P —METHER. (A B BN, 23E B HEEN)

2. SLCON HFR1E B BJFERT CNTRx / CMPARX / CMPBRx / SLPCMPARX / SLPCMPBRX 2772 41154k
JEH#AT, B PWM K TR R EEM . B2ITE PWM BERAIGBAARRE KB R b i B % o -

=
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16.3.20 EPWM_SLSTEPO (PWMOk&11E 18 H b K F178%)

e Address = Base Address + 0x00B0, Reset Value = 0x0000_0000

21 20 19 18 17 16|15 14 13 12 11 10 9

31 30 29 28 27 26 25 24|23 22 6 5 4 3 2 1 0
o o
o w i
> 7)) n
0 | |
hd O 8
Z a
0|j]0]j0|O ojojofofojojofojojojofojojofojojofo o(f0ojo|jOf0O|0O]O
R[R[IR|R R|R[R|R[R|[R|[R R [R R [R R R R R R [R [R R{R[R|[R|R|R|[R
w w wiw|w|w|wlw|w
Name Bit Type | Description Reset Value
DEC_STEP [11:0] RW | Soft Lock & ‘E )5, i #4745 E shisk b A 0x0
INC_STEP [23:12] | RW | Soft LockkA4:f5, FL# & 1725 H e 0x0
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16.3.21 EPWM_SLSTEP1 (PWM1Ek&11E B3 BB K F175R)

e Address = Base Address + 0x00B4, Reset Value = 0x0000_0000

21 20 19 18 17 16|15 14 13 12 11 10 9

31 30 29 28 27 26 25 24|23 22 6 5 4 3 2 1 0
o o
o w i
> 7)) n
0 | |
hd O 8
Z a
0|j]0]j0|O ojojofofojojofojojojofojojofojojofo o(f0ojo|jOf0O|0O]O
R[R[IR|R R|R[R|R[R|[R|[R R [R R [R R R R R R [R [R R{R[R|[R|R|R|[R
w w wiw|w|w|wlw|w
Name Bit Type | Description Reset Value
DEC_STEP [11:0] RW | Soft Lock & ‘E )5, i #4745 E shisk b A 0x0
INC_STEP [23:12] | RW | Soft LockkA4:f5, FL# & 1725 H e 0x0
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16.3.22 EPWM_IER (PWM = li{fiEe 5 7E5)

e Address = Base Address + 0x00B8, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| Ww| Ww| L
NI EEH IR R R EEEE R EEEEEEE NS, ol e o
51515/ ° 3 2225 222532325866 a5 s ek
of < of <] o] of of of of of afafa|a|la| a5l 2O < Bl 2O < E| Z| O <
2 alalalal S S EE YR E Y e S Y EE
7 @ @ @| @ O] O| O O] O| O] ©| B} O] 5| O| O| G| | V4wl G| | | v E| & Y w
g o I3 = S| = | =] =
SEEEEEEEEEEEEEEEEEEEEEEEEEEE
S| 2122223323233 2333 33 elne e 3elba
D_D_D_D_D.D.D.D.D.D.D.D.D.D.D.D.
ofofofofofofofofojojojofojojojojofofojojofofojojojofojojojofojo
R|IR|IR|]R|R|RIR|IRJ]RIRIR|R|R|IRIR|R|R|IR|R|IR|R|IRIRIR|IR|I[R|[R|R|R|R]|R]|R
WIWIWI[WIW[W|IWIW|IWIW[W|IW|IW|IW|W|W|W|W|W|W]|W W | W
Name Bit | Type Description Reset Value
PWM_STARTO 0] | RW 1'b0 : Hr 2k 0x0
1'bl : HHERE
PWM_STOPO [ | rRw 1'b0 : Hr 2k 0x0
1'bl : I fERE
PWM_PENDO 2] | rw | YPO: T 0x0
1'bl : I fERE
PWM_CENTERO | [3] | RW 100 : A 0x0
1'bl : HHiERE
PWM_START1 [4] | RW 1'b0 : 2k 0x0
1'bl : HHiERE
PWM_STOP1 5] | RW 1P0:4ﬂﬁz< 0x0
1'bl: HWiffiRE
PWM_PEND1 6] | RW 1'b0 : Hr 4k 0x0
1'bl : I fERE
PWM CENTERL | [7] | rw | 1PO: T 0x0
1'bl : I {ERE
PWM_START2 8] | RW 1'b0 : A 0x0
1'bl : HHifERE
PWM_STOP2 9 | RW 1'b0 : 2k 0x0
1'bl : HHiERE
PWM_PEND2 [10] | RW 1.b0: Hh T AE 0x0
1'bl: iR
PWM_CENTER2 | [11] | RW 1'00 : 4k 0x0
1'bl : HH{ERE
(2
APTCHIP MICROELECTRONICS 16-52 'APT CHIP




APT32F171 EPWM

PWMO_CMPAUM | [12] | Rw | LPO: A 0X0

1'b1: FHrfERE

PWMO_CMPADM | [13] | RW 160 : HIsAE 0x0

1'b1: W RE

PWMO_CMPBUM | [14] | Rw | 179" I 0x0

1'b1 : iR

PWMO_CMPBDM | [15] | RW 1'b0 : 2k 0x0

1'b1 : iR

PWM1_CMPAUM | [16] | RW 1'b0 : 4k 0x0

1'b1: W RE

PWM1_CMPADM | [17] | RW 100 : A 0X0

1'b1: FHrfERE

PWM1_CMPBUM | [18] | RW 160 : HIsAE 0x0

1'b1: W RE

PWM1_CMPBDM | [19] | RW 160 : HI8AE 0x0

1'b1 : iR

1'b0 : L 0x0

PWM2_CMPAUM | [20] | RW
1'b1: FrirfERE

1'b0 : 2k 0x0

PWM2_CMPADM | [21] | RW
1'b1: FHrfERE

PWM2_CMPBUM | [22] | rw | LPO: A 0x0

1'b1: W RE

1'b0 : sk 0x0
1'b1: FHrfERE

1'b0 : E{:’liﬁ'm 0ox0
1'b1: FrirfERE

PWM2_CMPBDM | [23] | RW

PMWO_SLPA_OVF | [24] | RW

1'b0 : L 0x0

PMWO_SLPB_OVF | [25] | RW
1'b1: FrirfERE

1'b0 : 2k 0x0

PMW1_SLPA OVF | [26] | RW
1'b1: FHr{ERE

PMW1 SLPB OVF | [27] | rw | 1PO: i 0x0

1'b1: FFIN{ERE
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16.3.23 EPWM_ICR (PWM HHpPREE R FFE)

e Address = Base Address + 0x00BC, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L) LW W] LW
S| S S S22 2SN NS, ol e o
ol o/ o 0 Q2228 22 282 325 S L K &3 alEl G 3 e E
a m<m<n.n.n.n.n.n.n.n.n.n.n.n.IEEOQ:EEOq;EEOq;
9 ol ol gyl g 3= 2222 EE Y SRR E RS
7 7)(7')#)(7')0|O|O|0|U,0|UUUUUUU| nl 6 wl o n
o | I | [ = = =S| = I3 =
I BB B L B B B B B B B B B B B R I
HEHEEHEHEEEEEEHEEEEEEHEEEEEEEEEREE
ol |l | = ol o)loloaloaloaloaloal ol ol o) A
olojojofojofojofojojofofojojofojojofofojojo olofojojofofjojo]|o0
RIR|IR|R[IW|W|W|[W]|W|W WIWIWIW|IW|[W|IW|W]|W WI|lW|[|W WIW]|W W | W
W
Name Bit | Type Description Reset Value
PWM_STARTO | [0] | W 1b0:§£%& . 0x0
1'bl : JEFRHWIRE
PWM_STOPO m | w | PO ZM - 0x0
1'bl : JEFRHWIRAE
PWM_PENDO | [2] | W 1m:£ﬂ . 0x0
1'bl : JEFRHPWIRA
PWM_CENTERO | [3 | w | ¥PO:F* 0x0
1'bl : JHBRHBOIRES
PWM_START1 | [4 | w | tPO- & 0x0
1'bl : JEBRHBOIRES
PWM_STOP1 B | owo | rROs AR 0x0
1'bl : JHBRHBOIRES
PWM_PENDL | [6] | w | 1PO: R 0X0
1'bl : JERRHWIRA
PWM_CENTERL | [7] | w | P07 B 0X0
1'bl : JEFRHWIRE
PWM_START2 | [g | w | tPO- A% 0x0
1'bl : JHEBRHBOIRES
PWM_STOP2 o] | w | tRO-ER 0x0
1'bl : JEBRHBOIRES
PWM_PEND2 | (o] | w | YPOi R 0x0
1'bl : JHBRHBOIRES
10 : T
PWM_CENTER2 | [11] | W ?MI i 0x0
1'bl : JERRHP IR
(=
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PWMO_CMPAUM | [12] | w | PO E”f . 0x0
1'bl : JERRHP IR
PWMO_CMPADM | [13] | w | PO E”f - 0x0
1'bl : JEFRH IR
PWMO_CMPBUM | [14] | w | P07 B* 0x0
1'bl : &R WOIRES

PWMO_CMPBDM | [15] | W 1b0:\%ﬂ ‘ 0x0
1'bl : JEBRHBOIRES

PWM1_CMPAUM | [16] | w | YPO: E* 0x0
1'bl: ERRHBERE

PWM1_CMPADM | [17] | W 1b0:??f . 0x0
1'bl : JERRHP IR
PWML1 CMPBUM | [18] | W 1b0:??f - 0x0
1'bl : JERRH IR
PWM1_CMPBDM | [19] | W 1b0:\%’”& . 0x0
1'bl : JERRHBOIRES

PWM2_CMPAUM | [20] | W 1b0: %”& . 0x0
1'bl : &R WOIRES

PWM2_CMPADM | [21] | w | YPO: E* 0x0
1'bl: BERRHBERE

PWM2_CMPBUM | [22] | w | YPO:- X 0x0
1'bl: ERRHBERE
PWM2_CMPBDM | [23] | w | YPO- X 0x0
1'bl: ERRHBERE
PMWO_SLPA OVF | [24] | w | YPO- R X0
1'bl : JERRHWERE

PMWO_SLPB_OVF | [25] | W 1b0 %ﬂ . 0x0
1'b1 : EBHRHWRRES

PMW1_SLPA OVF | (26 | w | YPO- E® 0x0
1'bl: ERRHBERE

PMW1_SLPB OVF | [27] | w | PO B* 0x0
1'bl: ERRHBERE
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16.3.24 EPWM_RISR (PWM i EIIRSFHER)

e Address = Base Address + 0x00CO0, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L) LW W] LW
NI EEH IR R R EEEE R EEEEEEE NS, ol e o
O|O|O|O|%£228322889{2%8&&%8&&%88'&
a m<m<n.n.n.n.n.n.n.n.n.n.n_n_EZO<I£ZO<I£ZO<
S D—D—D—D—EEEEEEEEEEEEMMPFMMFFMMPF
7 j,(7',j,(7',ololololololooooooo‘ll“’moﬂ-wwo‘lmw
o o = = =S| = I3 =
sislelgl 2222222255525/ 22 2322232222
HEHEEEHEHEHEHEEEEEEEEHEEEREEEEEEEE
gl &l gl &l &l ala|la|ajajaja|lafa|afa) a o
o(fojojofojofojofofojojofojojofojojofofojo|jofojojofofjojojofofojo
R{R|R|IR|IR|IRIR|IR]R|I]RI]RIR|J]RIRIR|IR|RIRIR|IR|]RIR|IR|R|IRIR|IR|R|IR|R]|]R|R
Name Bit | Type Description Reset Value
MO - % Y >
PWM STARTO | [o] | R | 1PO: BHITEARL 0x0
1'bl : ZF kA
l.‘?‘ ey >
PWM STOPO | [ | R | PO: BRIBTEARL 0x0
1'bl : ZHF kA
PWM PENDO | [2] | R | 1PO: ETIBREATACE X0
1'bl : ZF kA
l.‘? P >
PWM_CENTERO | [3] | R | LPO: Bk 0x0
1'b1: ZHkikeE
NI Al >
PWM_STARTL | [4 | R 1m'%¢ﬁ@ﬁki 0x0
1'b1: ZHMiRAE
l.‘?‘ e >
PWM STOP1 | [5] | R | PO BRIBIEARL 0x0
1'bl: ZHkikeE
l.‘?‘ e >
PWM PENDL | [6] | R | LPO¢ PAMITEARE X0
1'bl : ZF kA
l.‘? P2 >
PWM_CENTERL | [7] | R | LPO: HBmeAAzE 0x0
1'bl : ZF kA
PWM_START2 | [8] | R 1m:g¢%@ﬁﬁ$ 0x0
1'bl: ZHkiReE
l.‘?‘ ey >
PWM_STOP2 o | r | LPO: ERITSCARE 0x0
1'bl: ZHkikeE
PWM PEND2 | [10] | R | LPO: HETEARE 00
1'b1: ZHMiRAE
PWM_CENTER2 | 11 | R | LPO: Ak 0x0
1'bl : ZHF kA
PWMO_CMPAUM | [12] | R 1'b0 : ZHWEH KE 0x0
(E?
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1'b1: ZHWRA
PWMO_CMPADM | [13] | R | PO BT 0
1'bl: ZH ke

' . \? * Y ~
PWMO_CMPBUM | [14] | R | PO+ BHMTEARAE o
1'bl: ZH kA

' . \? * 3 N
PWMO_CMPBDM | [15] | R 1W-3¢ﬁ@ﬁki o
I'bl: WAL
' . “7 N N
PWM1_CMPAUM | [16] | R | YDO: PRI o
1'bl: %R
PWML CMPADM | [17] | R | PO BHBTAARL o
1'bl : ZH kA
PWML_CMPBUM | (18] | R | PO BHMIEARAE o
1'bl : ZH kA

' - 3% 3 N
PWML CMPBDM | [19] | R | PO BHMTEARAE o
1'bl: & kA

' S N
PWM2_CMPAUM | [20] | R 1W-%¢ﬁ@ﬁki o
1'bl: %R E
' . “7 N N
PWM2_CMPADM | [21] | R | YPO: BRI o
1'bl: %R E
PWM2 CMPBUM | [22] | R | PO+ BHBTARL o
1'bl : ZH kA
PWM2_CMPBDM | [23] | R | PO BHBTEARAE 0
1'bl : ZH kA

! ™ N
PMWO_SLPA OVF | [24] | R | Y07 BABTAL o
1'bl: xH ke

' . \? * 3 N

PMWO_SLPB OVF | [25] | R | 1PO: BFEIEARE o
1'bl: %R E

' . \7 e N

PMW1 SLPA OVF | [26] | R | Y07 Bl o
1'bl : ZF kA

' . \7 e N

PMWL SLPB_OVF | 27] | r | YPO: AAHIELTAE o

1'bl: ZF ke
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16.3.25 EPWM_MISR (PWM FWPIRA S 1E5R)

e Address = Base Address + 0x00C4, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| W] w| LW
NI IR R R EEEE R EEEEEEE — o
°|O|°|O|8B%E%BQE%BQE%S&‘E%SE‘E%BEE
a m<m<n.n.n.n.n.n.n.n.n.n.n.n.EZO<l£ZO<EZO<
N o Y B Y = = =1 =1 = = = = =1 = =1 = Bt ] ot ) I BT I e Bt T
7 ddddololololololoooooool 0l o 0o n
o 2 2 Z o] o] o o o ] o = o]l ol ol of 2l 2| =l s = =1 I I ] =
] I S S = = R EH R R R S = =
HEHEEEEEEEHEEHEEEEEEEEEEEEEEEER
sl sl gl &lalajajajalalajala|lalaja|d o o
ojojofofofojojojo|jofofojojofojofojojojojofofojojojofofo|jojojofo
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
Name Bit | Type Description Reset Value
, A==l >
PWM STARTO | [o] | R | P07 BhMmEARE 0x0
1'bl: g A Bk A
, A==l >
PwM STOPO | [y | R | YO WTEREARE 0x0
1'bl: iz fE eI B R4
PWM_PENDO 2] R 1m:g¢%&ﬁ?i X 0x0
1'bl: g A HoR A
! -3 o Y >
PWM_CENTERO | (3] | R | +PO quj%ﬁ&ﬁfii X 0x0
1'b1: ZH Wi eE I B R4
1 .‘?‘ BEF= W >
PWM_STARTL | [4] | R 1m.%¢%&ﬁ?¢ i 0x0
1'b1: ZP eI BR A4
' A==l >
PWM_STOP1 5] R 1m.%¢%&ﬁ?¢ . 0x0
1'b1: ZHP W RE I R4
' A==l >
PWM_PEND1 6 | R 1m.%¢%&ﬁ?i . 0x0
1'b1: g ae I Bk A
WO ¢ 32 A Y >
PWM_CENTERL | [7] | R | *P0° % %ﬁfﬁﬁfzi . 0x0
1'bl: iz fERE I B R4
PWM_START?2 8] R 1m:%¢%&ﬁ?i N 0x0
1'b1: ZP Wi eE I B R A4
WO - 3% b Y >
PWM_STOP2 o | R 1m.%¢%&ﬁ?i . 0x0
1'b1: ZHP eI BR A4
1'b0 : ZHh kA KA+
PWM_PEND2 o] | R SR 0x0
1'b1: Zh Wi eE I R A4
'O % Y >
PWM_CENTER2 | [u1]| R | PO ?5%)?&%%2% . 0x0
1'bl: iz fERE I B x4
PWMO_CMPAUM | [12] | R 1'b0 : ZHWEH KE 0x0
(E?
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1'bl : & A RE T HR A
PWMO_CMPADM | [13] rw:%¢%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
1'00 : ZHWiEA AL
PWMO_CMPBUM | [14 0x0
- [14] T'b1: bR I L g
PWMO_CMPBDM | [15] nm:?¢%&ﬁﬁi . 0x0
1'bl: g fiRe It HoRAE
PWM1_CMPAUM | [16] rw:%#%&ﬁﬁi . 0x0
1'bl: &g Re I HoRAE
PWM1_CMPADM | [17] rw:%#%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
PWM1_CMPBUM | [18] rw:%¢%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
1'00 : ZHWiEA &KL
PWM1_CMPBDM | [19 0x0
- [19] T'b1: bR I L g
PWM2_CMPAUM | [20] rw:%¢%&ﬁﬁi . 0x0
1'bl: &g fiRe It HoRAE
PWM2_CMPADM | [21] rw:%#%&ﬁﬁi . 0x0
1'bl: g fERe I HoRAE
PWM2_CMPBUM | [22] rw:%#%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
PWM2_CMPBDM | [23] rw:%¢%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
PMWO_SLPA_OVF | [24] rm:%¢%&ﬁﬁi . 0x0
1'bl : g RE I HoR AR
PMWO_SLPB_OVF | [25] rw:%¢%&ﬁ?i . 0x0
1'bl: g Re I HoRAE
PMW1_SLPA_OVF | [26] rw:%#%&ﬁ?i . 0x0
1'bl: &g fERe I HoRAE
PMW1_SLPB_OVF | [27] rw:%#%&ﬁ?i . 0x0
1'bl : g RE I HoR AR
e
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16.3.26 EPWM_EXTRGO (PWM % i Z= 4ok & 2k Fe 77 2%0)

e Address = Base Address + 0x00C8, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

L [a)] o o L [a)] o o Ll o [a o
S|l G| Rl sl 2| & | £ 2| &@| 2| &
a) = = =
S E)J Q.I U)I n E)J Q.I U’)l 1) E)J n.l U)I 0
%) | o N o | - - o | o o o
S| | 2| 8| | £| 2| 8| | 2| 2| &
a o a o a o
ojojofofojojofofojojofojojojofojojojofofojojofojojojofojojofofo
RIR|IR|IR[R[R|R|RIR|R|IR|R|]R|IR|]R|R|R|RIRIRIR|R|[R|IR|JR|R|JR|R|R|R]|]R]|]R
W W | W W W W W W W
Name Bit Type Description Reset Value
PWMO_START=H1{f}:
PWMO_STOP=H {4}
PWMO_PEND 4
PWMO_CENTERZHA{f
PWM1_STARTH {4 00 : Ak
PWM1_STOPZiff ] rw | 0L ZHEE N ADCHi K 5 0x0
PWM1_PENDZ{4: 10 : ZFAFENSTIMERSh & IR
PWM1_CENTERH 4 11 : ZFF1E NADCHISTIMER ) fit & I3
PWM2_STARTH
PWM2_STOPHi {4
PWM2_PENDZH
PWM2_CENTERH {4
(2
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16.3.27 EPWM_EXTRG1 (PWM %y ZE 4 & LIRS 77281)

Address = Base Address + 0x00CC, Reset Value = 0x0000_0000

31

30 29 28 27 26 25 24

23 22 21 20 19 18 17 16

15 14 13 12 11 10 9

8

~

o

(&)

S
w
N
=
o

= = = = = = = = = = = =
(a) ) [a) o) [a) ) (a) ) [a) ) [a) )
m o < < [na) [} < < o o0 < <
o o o o o o o o o o o o o
S = = = = = = = = = = = =
0 O O O O O O O O O O O O
04 o o o o o o o o c>I <:>I c>I c>I
= = = = = = = = = = = =
= = = = = = = = = = = =
o o o o o o o o o o o o
o|jofO0O|lO|JO]|JO]O ofofofojojofofojojojofofojojojofo|jojojojofot|oy)o
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
w w WIlW|W w w w w WIWI|IWI[IW|W w w
Name Bit Type Description Reset Value
PWMO0 CMPAUM {4
PWMO CMPADMZi44:
PWMO CMPBUMZi44:
PWMO0 CMPBDM = {4
PWM1 CMPAUMZi44: 00 Fhik
PWML CMPADMZ: % | py | 01 EEAEEBADCHRE o0
PWM1 CMPBUMZf} 10 : % H A STIMER il V5
PWM1 CMPBDMi(} 11 %3 HADCHISTIMER [ A 6
PWM2 CMPAUM {4
PWM2 CMPADM {4
PWM2 CMPBUMZi4:
PWM2 CMPBDM = {4
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1 7 LED###1%% (LED DRIVER)

17.1 ¥R

RGPS AR > 8x8 KM LED HahH iR S, el LA E K 8 4~ COM s 5, HidA
[ VR Bk mi 5% 8 > 8 BUEL A . fEARR AR AR (h—4> COMD A, SEGMENT it 2K B 731
BAEH 2] 10 1 1, COM F3 il IE r] LA H H15€ . LED 344 7] LA TOUCH Bt 47 i a] b i =2

17.1.1 4

o AFLEM COMIMIEE (CFFMIAIIER8AMEE I .
o BV E LED HIRIHT
o HEFEMISEE T IIRE .
e S7¥F LED INHRFIHE.
e TMCE LED. TOUCH [ FFH T/
- HF LED ol TR
- FF TOUCH #uph TA/ER
- 3FF LED A TOUCH & FH 3t TR
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17.2 TheeHid
17.2.1 ThREAEER
LED 3% Hil Btk oh A8 B 40 R B

PCLK

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
TOUCH Enable |
from touch block !
i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

SEGDAT3 —

Share Mode
TK Scan Time Slot

Figure 11-1  LED it IhE &

17.2.2 LED T# K T/EHER

LED H s IRshae B vl L E g~ AN SN HE S, HURSI 2 8B HILE . £ 8B 1
SEG Ui & R — A IRENR . AN IXSHIEH S R i K8 I IR I 8 BEEGD A EAT IR . FEAFI RIS (A B, Jdid
{fRE COM ¥ K AR S . A COM &M, W FF KM EB, 7 AAEASMINgKsh BB AT i T,
BELREIREN B (HMERPRA B PAATAR T ) . K COM %, FILLET LED _CR %774/ COM_EN K% HE .

M E S5 LED B, LED MR SR T e B, 1 HLA&E COM 46l 25y [ P[RR 7 ZE AL B
I B P AT Lol LED_TIMCR SR E . {ER COM fHRe IR [H Y, AHXT R A7E /£ SEGDATA 111
B4z I\ SEG7~SEGO it .

JA5h LED A 3014, @idi%E LED _CR HFf7 241 LIGHTON K% & .
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1 2 3 4 5 6 7 8
LIGHTON
Ccomo __/ x/ __/ _/ __/ __/ \__
4 None-overlap
com1 /S __/ _/ __/ _/ __/
SEG X sEcoX seEc1 X sEGoX SEGL X SEGOX sEG1 X SEGOX SEGLX SEGOX SEG1X SEGOX SEGLX
Figure 11-2 LED H# &7~ (COM_EN =8b0000_0011#&=)
1 2 3 4 5 6 7 8
LIGHTON
Tactive
—
como N F \ / \ /
0 None-overlap
com1 X/ \ / \ /
coMm2 \ / \ / \ /
coM3 \ / \ / \ /
. 3rd Display Refresh Cycle
2nd Display Refresh Cycle
1st Display Refresh Cycle
SEG W secoX sec1 X sec2X SEGa ¥ secoX seor X SEG2X SEGaY sEGoX SEGLX SEG2X SEG?'(E

Figure 11-3 LED H# &7~ (COM_EN =8b0000_1111#=)
EEF, Tacive R4 COM HIfERER A, e A% B a] LS i i A sk 475
Tactive = Tica / 8 X COMCNT - Thov

Where, Ticd is LCD block clock cycle, Tnov is none-overlap time, which is decided by
NOVCNT register. Tnov = Tied X NOVCNT

LED M 2orsEfZ, mILLE LED_BRIGHT ZFfeas Bt (T B E . A7 a4 IER R AN F ) COM A 24 TR N [ 7 73
PURERZ. T2 EUBAR, COM FSE I (A B, 27 (Y 5 BE AR A1

=
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100% 5%
—> . —> [
COMO
COM1
COM2

Figure 11-4 LED EREERY

17.2.3 LED fl TOUCH & H

LED f#7 SEGMENT #ii s [, A] LS A [F e (a5 By, SRPAT L E ) SEG firdl, LA TOUCH [ 1T
fE. 7 SEG #iHpr B, SEGMENT i 1% AHN. COM [f] SEGDATA {H, TMiff TOUCH M B, SEGMENT i
1 DG P, D3 H RS A e

TOUCH 4 I IRIAITAI R TOUCH BB R E A ¢, i REE W ERKMEO T, SR g
K, HREELR 2 FRHE, S0 AR AR B . TOUCH 220 i3t a1 i, £33 LED 1)
COM A () [AIRG IR 1], AT P4 LED S s BIRIET % . 78 TOUCH il e /D S LT, ARSI LED &R 2R (1)
FIERT, FTLLE 436 TOUCH JE R IE], B3N TOUCH F2045 5 1 N i 424 i i . SRR AT LU Rk 3
TOUCH $% % (g N A (8], TOUCH J& AR i@ 1E 4 e sn] LTS LED_CR # /7451 ) TKEYSCCNT kilt47
WHE.

EE T T/ER, SEGMENT 1 TOUCH &1 GPIO Rk )y LED SEG Thig, RN FCE TOUCH #54i
AAEAT M N, TOUCH MBI A (PE4H2 % TOUCH =S o fERshEfinimid k8 LED_CR ZZ4H K
TKEY_SHARE #Hi6 & @k B2 . SRA&ERXT, BaiBfmE A i LED 4, A5 fiHE TKEY
.

LED ) COM ¥t I ANREAE N TOUCH FIE Hw H, EE MR TOUCH &N, COM (55 —Hf
T LT

SEG

- 2=}|<—. TK

COM

Figure 11-5 HERAKKNTHEETR
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APT32F171 LEDF #I| 4%

| | | | | |
| | | | | |
COMO | | |
| | |
| | |
| | | | | |
comi | | | | | |
| | | | | |
| | | | | |
| | | | | |
Ccom2 1 ] 1 1 1 I
| | | | | |
| | | | | |
| : | : ! !
|

| . :
SEG1 : : WM | W :
— : . : . :
T T T T T
sz ] | N |
: : . : : :
! ! ! ! ! !

SEG7 i i mw: i mw:
i¢ Display slot $§¢TK scan sIot*i« Display slot »§¢TK scan slot$i¢ Display slot +i
Figure 11-6  LEDMTOUCHE F K TAEE R
17.2.4 LED [N

LED fJ&/M 434 COM uif 11, mT IS 8 B R A N 2 A 2k ki, AT SEBLAEAS 52 M 4 B on SR G L
(FEI AR IIAZAL) , SEIEF € COM IURIEHE L, AT SEBUEE & COM 2 il 3 (1 N AR ZCR: . COM % i 2%
1AL 3 E BLKER SR #, 8t BLKDR RiEkREE LbrE .
COM_EN = 8'b0001_1101

i

comz LJ
= I U |
L

coma LJ
BLKST = 8'b0000_0100

Figure 11-7  LEDARH TR

g UL
I
I
b U U

BLKST = 8'b0000_0000

APTCHIP MICROELECTRONICS 17-5 Crcmp
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17.2.5 ¥

LED #EAMHE =4 lr. — AN ICEND #l8r, b BrEEsD COM Higi ki . —/ NN IPEND #
Wi, B R ALE AT ) COM HRE R E MR . A4h—" A IKEYDET H W, A ek 78 AN ML s F e R B0
B IR A R AR ik« AT BRI A LUE T KEYSR #7255 15 .

[COMMODE =01, x3 COM is selected|

LIGHTON /

como N\ .

com1 N

COoM2 \——
SEG X seco [X_ sect | X sEG2 | X  sEG0 [ X seci | X sEG2 | X
YT\ Y YT Y\ Y

IPEND

~

Figure 11-8  HMif=4rEHE
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17.3 HFF23 Ui B
17.3.1 FHFHR

e Base Address: 0x4006_0000
Table 11-1 HFERER

Register Offset Description Reset Value
LED_CR 0x00 I8 R A7 0x0000_0000
LED_BRIGHT 0x04 BN A P AT AR 0x0000_0000
LED_RISR 0x08 JRIE T WK IR S5 A7 A% 0x0000_0000
LED_IMCR 0x0C r B {58 f 425 ) B A7 0x0000_0000
LED_MISR 0x10 WA AT A 0x0000_0000
LED_ICR 0x14 TR SIS bR AT AR A 0x0000_0000
RSVD 0x18 N 0x0000_0000
LED_TIMCR 0x1C TR 7 48 ) 25 A7 A 0x0000_0000
LED_BLKER 0x20 DA RR A ¥ B 42 ) 2 A7 0x0000_0000
LED_BLKDR 0x24 IR R T B % 1) 25 A7 4 0x0000_0000
LED_BLKST 0x28 NERALIRES 7 A7 2% 0x0000_0000
LED_SEGDATO 0x2C B 25 25 A7 450 0x0000_0000
LED_SEGDAT1 0x30 B A s 27 A7 A8 1 0x0000_0000
LED_SEGDAT2 0x34 Bt s A A 2 0x0000_0000
LED_SEGDAT3 0x38 BCht i B A A7 483 0x0000_0000
LED_SEGDAT4 0x3C Beht i Hh Bs A7 484 0x0000_0000
LED_SEGDAT5 0x40 B s 75 A7 485 0x0000_0000
LED_SEGDAT6 0x44 B s 27 A7 456 0x0000_0000
LED_SEGDAT7 0x48 B B s 2 A7 A8 7 0x0000_0000

NOTE:

APTCHIP MICROELECTRONICS 17-7 Crcmp
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LEDFE 4%

17.3.2 LED_CR (B4 5 753)

e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25

24

23 22 21

20 19

18

17 16 | 15

14 13 12

11

©

10

]

ol

I

N
[
o

RSVD

COM_EN

RSVD

SHAREMD

RSVD

COMOM

LEDCLK
LIGHTON

o
o
o
o
o

o

o

o
o
o

S T |©| TKEYSCCNT

=X

Name

Bit

Type

Description

LIGHTON

[0]

R/W

LED H#ifE3l.

1: B3h LED HEhFH
0: {1k LED Ezhif%

LEDCLK

[3:1]

RW

LED ik T/ER#f MR E (3T PCLK F141) .

000:
001:
010:
011:
100:
101:
110:
111:

Flea = PCLK/4
Flea = PCLK/8
Fiea = PCLK/16
Flea = PCLK/32
Fies = PCLK/64
Fiea = PCLK/128
Flea = PCLK/256
Fies = PCLK/32

COMOM

[4]

R/W

LED 1 TOUCH E Rk}, COM ¥ 1 7E TOUCH FH5R R A .

0: = PH %
1: P

SHAREMD

[7]

RW

LED #1 TOUCH & Ha#ifd gesz il .

0: %L, LED Sl T4E
1: B HIfHRE

TKEYSCCNT

[10:8]

R/W

7£ LED f1 TOUCH 8 K}, % & TOUCH E#, TOUCH 34
IEFR R HL

COM_EN

[23:16]

R/W

COM H#fifffdifeik . COM_EN & —Axs b —4> COM 133t
&9, Mzl ‘17 B, B R COM FH RN 4T I .
COM_ENI[0]: COMOfI##if#ifit

COM_ENJ[1]: COM1fa##iftifie

COM_EN([7]: COM7H#tiftifie

APTCHIP MICROELECTRONICS

Crcmp
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LEDFE 4%

17.3.3 LED_BRIGHT (B REEZH FER)

Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RSVD

BRT

o
o

Name

Bit

Type

Description

BRT

[2:0]

R/W

WS RE

000:
001:
010:
011:
100:
101:
110:
111.

COM [#%E £ 79100%
COM [#1 58 £ N87.5%
COM [ %i £ N 75%
COM [ %8 £ N62.5%
COM 1158 £ N50%
COM [ %8 B N37.5%
COM [ %8 £ N25%
COM [11%E £ N12.5%

APTCHIP MICROELECTRONICS
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APT32F171

LEDFE 4%

17.3.4 LED_RISR (FHWrR SR EHFFE2)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2

[
o

RSVD

IPEND
ICEND

o
o
o

Name

Bit

Type

Description

ICEND

[0]

—> COM Fti 4 A i

0: kKA
1. gL

IPEND

[1]

AT COM i 45 i o

0: Wk AKL
1. kA

APTCHIP MICROELECTRONICS
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LEDFE 4%

17.3.5 LED_IMCR (7 W ff B35 5 S 17 5%)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

1: fERE T

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
a)la)
5 5 &
&) a| O
0|0|0|0]|O 0]0 o|j0ofo|0f0]|O o|0|l0|0|O 0|0fo0
R R R
W([W| W
Name Bit Type Description
—7/I> COM 9l 45 o v W 15 BE 21
ICEND [0] R/W 0: 2% |Frhik;
1. figerbis
I COM 14 45 T rh b i g )
IPEND [1] RIW | 0. 25kl

APTCHIP MICROELECTRONICS
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LEDFE 4%

17.3.6 LED_MISR (W5 & 5 1752)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2

[
o

RSVD

IPEND
ICEND

o
o
o

Name

Bit

Type

Description

ICEND

[0]

—> COM Fti 4 A i

0: kKA
1. gL

IPEND

[1]

AT COM i 45 i o

0: Wk AKL
1. kA

APTCHIP MICROELECTRONICS
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17.3.7 LED_ICR (F Witr £ 1E & 7 28)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
[a] el
> z| 2
&) a| O
ofojo|o|lo|o|o|O|OfO|O|O|O|O|O|O|O|O|O|OfO|O|OfO|O|O|O|O|O|O|O|O
R R|R R|R
Name Bit Type Description
ICEND [0] w TERE—A COM FH 45 AR b b
IPEND [1] W TEBRFTHA COM HH4E d b il

NOTE:
1) FHERAGEBEN ‘U NEXN, SA ‘00 ML
2) ICREXMALEN ‘17 I, %R WeRSTREHIER.

APTCHIP MICROELECTRONICS 17-13 C
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17.3.8 LED_TIMCR (i B 57 5%)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

'_

= zZ

o) Z @)

O

7 S %

4 ©) 8)

< al
ojofojofofojofojo|jofojofojojofojo|jofojofojo|jofojojojojofojoj|ofo

R R

WIW W WWWWWWWWWW W WW

Name Bit Type Description

FES R, THEEME R E T COM B MK . it
AR T B LEDCLK/8. T4 38 )T 4 {E ) DCOMCNT+7
THEEEYUE T A COM Z A B & X KA. 114k
AHITHEE Y NOVCNT+1

DCOMCNT [7:0] RIW

NOVCNT [15:8] | RW

APTCHIP MICROELECTRONICS 17-14 Crcmp
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LEDFE 4%

17.3.9 LED_BLKER (IN4FAL 1% B &7 5%)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8

~
)
3
~
w
N
=
(=}

Dl D O B B B B D
) Al Al Al Al Al Al Al A
5.) N~ (Dl | | M| N Hf ©
o I I ] ] ] )
O]l O] O] O] O] O] O O
Of O O] O] O] O] Of O
0|0|l0]|0O|O 0|0 0|0|0|0]|0]O o|jofojofojofojofojo]|o0
R R
Name Bit Type Description
COM i N th 251 (5% /74)
COMx_DIS [7:0] w 0: LRR

1: ZE1E1% COM £l & 391 P i

APTCHIP MICROELECTRONICS

17-15

C‘rcmp
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17.3.10 LED_BLKDR (JAXRALIE B IE 4 A7)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

~
o
3
~
w
N
=
(=}

30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8
31

ol x| x| x| | oef x| x
df 4] 3] 3| F J 4 2
o O Ol(.) Ol O] O] Of O
5) ~| o] w] 2| o of | ©
a4 === 2222
O| O] Q] Q| O O Of O
O] O O] O O] Of O] O

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
X |o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

R R
Name Bit Type Description
COM i Nt iige (52 17a)
COMx_CLR [7:0] W 0: &R
1: {fiE1% COM 7E43 45 A #A A i

APTCHIP MICROELECTRONICS 17-16 C‘rmﬂp
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17.3.11 LED_BLKST ((R4FADIR S EHFF7ER)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

30 29 28 27 26 25 24 (23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
31
Hl =l =] = =] e | =
a R R R R R R
> ~| ©] v | M| N H] ©
% I I 1 ] ] )
@x O| 0| 0| 0| Ol 0| O] ©
O] O] O] Ol O Of O] ©
o(fojojojojo|jojofojofojofo|jojofojofojofojojofojofo 0|0|0
R R R
Name Bit Type Description
COM 34 & JH N i tH 45 1EARAS
COMx_ST [7:0] R 0: F4ffan (% A
1. Pl HEE

APTCHIP MICROELECTRONICS 17-17 Crcmp
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LEDFE 4%

17.3.12 LED_SEGDATO~7 (Behl# i i & 17 280~7)

e LED SEGDATAOQ: Address = Base Address + 0x002C, Reset Value = 0x0000_0000
e LED SEGDATAL: Address = Base Address + 0x0030, Reset Value = 0x0000_0000
e LED SEGDATAZ2: Address = Base Address + 0x0034, Reset Value = 0x0000_0000
e LED SEGDATAS: Address = Base Address + 0x0038, Reset Value = 0x0000_0000
e LED SEGDATA4: Address = Base Address + 0x003C, Reset Value = 0x0000_0000
e LED SEGDATASL: Address = Base Address + 0x0040, Reset Value = 0x0000_0000
e LED _SEGDATAG: Address = Base Address + 0x0044, Reset Value = 0x0000_0000
e LED SEGDATAY: Address = Base Address + 0x0048, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 8 2 1 0
@] N~ O W | M| N | O
> O O] O] O O] O] Of O
%) W| W w w w o w w
x 0|l n|l nl unl ol nlnln
ojojojofofojojo;jofofofjojojojofofojojojofofojojojojofofojojojofo
R R R{R|R|R|R R

W{W[W|IW|W|WW[W

Name Bit Type Description

SEGx [7:0] R/W 2 COMX ffieRYy, SEG ufi M H #I5dE

APTCHIP MICROELECTRONICS
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APT32F171

USART

BEHFEPRIWCRS (USART)

18.1 #Eid

i R R AP WO S5 (USART) FISRAEAN R BB R (L (A4 T3 . USART B AT A% LURHA Bt (IR 1 56),  7EFRUR
Bit, 3 Ah— AN USART LR X L0405 2H 5 B e BRAHE 715

HS AT B0 A e 1 P AE RN 2 TR R AR R 23 AR, AR i AEL B B0 TR R

18.1.1 X ERFH:

EE Ly

o RZUGAL, MUk DU AN KR i A I

o J1587Hhi i IdletrE

o SCHFFEAAREIL AT T (Break) FIA I

o  UFFEBNNE, AHMEIFBII, FLZAREIA B
o Multi-drop#& U by hEAS A= A=

o A

o 5 F| 9 fMMFRKE

o ATESHIIHE AL f R R L

o CFFRRERVMNL: PRAEHNRESRERRIE
o bR R RF R PCLK/16

APTCHIP MICROELECTRONICS
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APT32F171 USART
18.1.2 &R
Table 18-1 USARTHEH#R
B 2R hee 110 8% BHEF BB
USART_TX USART & IE % 28 o) - -
USART_RX USARTH S i 45 28 | - -
@

APTCHIP MICROELECTRONICS 18-2 APT CHIP



APT32F171 USART

18.2 ThEeHid
18.2.1 BRIER
>
(Ug > Peripheral Data Controller
[ US_THR ] [ US_RHR J
> - -
o . T A
@ i m e
Py zZ py)
@) o Q
< <
USART Channel
g > ] — > Receiver
Control Logic ( Shift Register ) USARTRX
g
INT < Interrupt
Control
Transmitter B USARTTX
USART Baud -Rate ( Shift Register )
CLOCK Generator | BaudRate Clcok
¢ p USARTCLK
PCLK >( PMC I
\/
Figure 18-1 USARTHEERAEE
18.2.2 Whr R RAESR
18.2.2.1 TheEHR

ERFFR A s P R 2 s i AR W SR A b, EL PO RIS Bl n] LLZ PCLK, 8% PCLK[¥187) #i(PCLK/8). USART
FHRAR I 1 AR T 5 S AT TR 9 o e 390, S o ST ) 38 A T e 2

APTCHIP MICROELECTRONICS 18-3 Qr.:m



APT32F171 USART

18.2.2.2 B HER

MUART TAELE Fb i U (B A7 22 US_ MRISYNC=0), A% R Ak B4 LL16, FiFRLAUS_BRGR(EAS
R E A7) TCDRIME . WRUS_BRGRZAAER N0, AP BRZR kA 3% 1 i fh gl 221 E

o PR = PRI HI(16 x CD), EFEMINFIATLE PCLK =i PCLK/ 8.

18.2.2.3 FIBER

HMUART LAELE R (B R A 2RUS_MRIFISYNC=1), I HAE SR K o P 30 o (R 27 £ 88 US_ MR
CLKS[1]=0)i, 452 A N B B #1F LLIUS_BRGRZ 7 FIKME . WHUS BRGRZF# N0, IAWEFRK
A R IR B e 2

o BAFE = WEMRPH/CD, EFMPAT LI PCLK 2% PCLK/ 8.

18.2.2.4 HRIEE
US_MR
CLKS[0] US_MR
CLKS[1] US_BRGR
PCLK CD[15:0] CD[15:0]
0
0 CLK ouT
1 16-bit | 2= g,
2~65535
1 Counter US_MR
SYNC
USARTCLK —e¢ R —
10
Baud Rate Clock
US_MR:SYNC —
US_MR:CLKS — [1]

Figure 18-2 UARTHRERE 4 SEHER

APTCHIP MICROELECTRONICS 18-4 Cr.:m



APT32F171

USART

18.2.2.5 R B~ H

N HRAR A F RGN R, US_BRGRA FRIAC AR R BARF 3 o IR ZEH R SEBRpRr R A SR R R 1 22 52

N CLKS[1:0] = 00 (UARTH£1IEFEPCLK) 1 US_MRZ {748 HSYNC = 0 (501 0) 1 i .

Table 18-2 FHHA (SYNC =0)

PCLK (MHz) US_BRGR B % RE
2083 1200 -0.02%

1042 2400 0.03%

521 4800 0.03%

40 260 9600 -0.16%
174 14400 0.22%

130 19200 -0.16%

65 38400 -0.16%

1953 1200 -0.01%

977 2400 0.04%

488 4800 -0.06%

375 244 9600 -0.06%
163 14400 0.15%

122 19200 —0.06%

61 38400 —0.06%

1875 1200 0.00%

938 2400 0.05%

469 4800 0.05%

36 234 9600 -0.16%
156 14400 -0.16%

117 19200 -0.16%

39 57600 -0.16%

1563 1200 0.03%
781 2400 -0.03%

391 4800 0.10%
30 195 9600 -0.16%
130 14400 -0.16%

98 19200 0.35%

49 38400 0.35%

1042 1200 0.03%

20 521 2400 0.03%
260 4800 -0.16%

APTCHIP MICROELECTRONICS
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APT32F171 USART

PCLK (MHz) US_BRGR B % RE
130 9600 -0.16%

87 14400 0.22%
65 19200 -0.16%

977 1200 0.04%
488 2400 -0.06%
1675 244 4800 —0.06%
122 9600 —0.06%
81 14400 —0.47%
61 19200 -0.06%

938 1200 0.05%

469 2400 0.05%
18 234 4800 -0.16%
117 9600 -0.16%
78 14400 -0.16%
833 1200 -0.04%

417 2400 0.08%
" 208 4800 -0.16%
104 9600 -0.16%
52 19200 -0.16%
26 38400 -0.16%
781 1200 -0.03%

391 2400 0.10%
195 4800 -0.16%

o 98 9600 0.3%
65 14400 -0.16%

49 19200 0.35%

521 1200 0.03%
260 2400 -0.16%
10 130 4800 -0.16%
65 9600 -0.16%
488 1200 —0.06%
0375 244 2400 —0.06%
122 4800 -0.06%
61 9600 -0.06%

o 417 1200 0.08%
208 2400 -0.16%

APTCHIP MICROELECTRONICS 18-6 Crcmp



APT32F171

PCLK (MHz) US_BRGR B % RE
104 4800 -0.16%

52 9600 -0.16%

26 19200 -0.16%

13 38400 -0.16%

260 1200 -0.16%

5 130 2400 -0.16%
65 4800 -0.16%

244 1200 —0.06%

4.6875 122 2400 -0.06%
61 4800 —0.06%

208 1200 -0.16%

104 2400 -0.16%

4 52 4800 -0.16%
26 9600 -0.16%

13 19200 -0.16%

130 1200 -0.16%

25 65 2400 -0.16%
104 1200 -0.16%

52 2400 -0.16%

2 26 4800 -0.16%
13 9600 -0.16%

1.25 65 1200 -0.16%
52 1200 -0.16%

1 26 2400 -0.16%
13 4800 -0.16%

26 1200 -0.16%

05 13 2400 -0.16%
0.25 13 1200 -0.16%

APTCHIP MICROELECTRONICS




APT32F171

USART

Table 18-3 [ (SYNC =1)
PCLK (MHz) US_BRGR CD B % RE
174 x 16 14400 0.22%
40 130 x 16 19200 -0.16%
65 x 16 38400 -0.16%
244 x 16 9600 —0.06%
- 163 x 16 14400 0.15%
122 x 16 19200 —0.06%
61 x 16 38400 —0.06%
234 x 16 9600 -0.16%
2 156 x 16 14400 -0.16%
117 x 16 19200 -0.16%
39 x 16 57600 -0.16%
195 x 16 9600 -0.16%
20 130 x 16 14400 -0.16%
98 x 16 19200 0.35%
49 x 16 38400 0.35%
130 x 16 9600 -0.16%
20 87 x 16 14400 0.22%
65 x 16 19200 -0.16%
244 x 16 4800 —0.06%
1675 122 x 16 9600 -0.06%
81 x 16 14400 —0.47%
61 x 16 19200 -0.06%
234 x 16 4800 -0.16%
18 117 x 16 9600 -0.16%
78 x 16 14400 -0.16%
208 x 16 4800 -0.16%
16 104 x 16 9600 -0.16%
52 x 16 19200 -0.16%
26 x 16 38400 -0.16%
195 x 16 4800 -0.16%
" 98 x 16 9600 0.35%
65 x 16 14400 -0.16%
49 x 16 19200 0.35%
0 130 x 16 4800 -0.16%
65 x 16 9600 -0.16%

APTCHIP MICROELECTRONICS
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APT32F171

USART

PCLK (MHz) US_BRGR CD PR % RE
244 x 16 2400 —0.06%

9.375 122 x 16 4800 —0.06%
61 x 16 9600 -0.06%

208 x 16 2400 -0.16%

104 x 16 4800 -0.16%

8 52 x 16 9600 -0.16%
26 x 16 19200 -0.16%

13 x 16 38400 -0.16%

. 130 x 16 2400 -0.16%
65 x 16 4800 -0.16%

244 x 16 1200 -0.06%

4.6875 122 x 16 2400 —0.06%
61 x 16 4800 -0.06%

208 x 16 1200 -0.16%

104 x 16 2400 -0.16%

4 52 x 16 4800 -0.16%
26 x 16 9600 -0.16%

13 x 16 19200 -0.16%

- 130 x 16 1200 -0.16%
65 x 16 2400 -0.16%

104 x 16 1200 -0.16%

X 52 x 16 2400 -0.16%
26 x 16 4800 -0.16%

13 x 16 9600 -0.16%

1.25 65 x 16 1200 -0.16%
52 x 16 1200 -0.16%

1 26 x 16 2400 -0.16%
13 x 16 4800 -0.16%

05 26 x 16 1200 -0.16%
13 x 16 2400 -0.16%

0.25 13 x 16 1200 -0.16%

APTCHIP MICROELECTRONICS

PT CHIP




APT32F171 USART

18.2.3 YR hE
18.2.3.1 &Ik

MSYNC = O(US_MRHHIZEBLI), UARTHIXE AR TAEHRA . fERPHN, UARTSEE — B RIF
UARTRX{E 5 RAGIM A0, ERGIE]— NG R b A1k . iR UARTRX B — /MK BT (SPACE) i K it
T T RFERS BP0 20 AN A LS U 2 P TR — AN R AR 6 ﬂiﬁ%ﬂlﬂaﬁiﬁzﬁi&%zmleﬁ i
u KT 711641 A IR B A BGRAGAL, 1 T 7/ 167 3T AR FE P 2 e i o 2%, AR E i £ Ak L 4%
5B LR DT .

AN RO ARSI E], O 2 AR S AR AL RO IE ool O UARTRXAE S REAT KAE o RSB EEARF Y
R RAE I B 1 164 (1 LR L), %M\ HE RN EURF L TF AR 5 ) 28 8 SRR IR B i 31 (0. S ELAF A7) o T RASE —

ANRAE SO IA LT B I 55 24 RAE i i U1 (L.S LERFAL), 45 TR AN RAE i AR B AT — S RAE AR R 164 R
BRI B (L EE R ) o

oo LU U U U U L L L
Rate Clock

RXD

-
T O O O | i

Figure 18-3 R, @AM

Example: 8-Bit, Parity enabled, 1 Stop

0.5 Bit 1 Bit

Periods Periods
1

- | | i i i i i i i
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
RXD N
T T T T T T T T T T 1
1 1 1 1 1 1 1 1 1 1 1
Sampling : DO D1 D2 D3 D4 D5 D6 D7 | Stop Bit
1 1
True Start Parity Bit

Detection

Figure 18-4 RBHRA, FHEK

APTCHIP MICROELECTRONICS 18-10 Cr.:mp



APT32F171 USART

18.2.3.2 R EIKR

Y E R FEE R (SYNC = 1), #BUURAEFNUSARTCLKIK ETHIS A RXDAE S 3T RAE . I SAG I 5] — /MK B
F, AXME PR R R BRI SE, Bellom gk SRR AL, RN AT IRAL, SR 4RSS
NN, S% R,

i L U 1 U e O O
I I I I I I I I I I
A S S S DU S S N :
o | [T T T T T T ] |
T T T T T T T T T I
i 1 1 1 1 1 1 1 1
I

Sampling DO D1 D2 D3 D4 D5 D6 D7 Stop Bit

True Start Parity Bit
Detection

Figure 18-5 3R, FHEK

18.2.3.3 BWthr B AL

W —NERBA TG, ZE NS ARIUS_RHRY, [FIFFUS_SRZ 725 HIIRXRDY AR EM 24 E1. RXRDYTE
B s IR AL 45 5 B

18.2.3.4 ¥ 4R

IRUS_RHRAFAF A FERRHUCZ /T, XAFN TR I 5711, IBAUS_SRAF 17 4 P IOVERIR S L 2 B 1o

18.2.3.5 KR4 iR

FRRFRE) — D511, FRUOm 2R US_MR(UART B2 27 77 45) 1 PAR[2:O] A TS W 2 Bt i A I B, SR
PRSI RIS AL AT UL, WRAHA], IBAUS_SREF A7 ds 1 IPARER I H R L 2 B 1

18.2.3.6 Wi4E iR

U SN BT LA R ST I BB BE O 208 — A m T, BAem 2= — it vibn g, I
US_SR7A 4 HIFRAMEN B 1.

APTCHIP MICROELECTRONICS 18-11 Crcmp



APT32F171 USART

18.2.3.7 ZERIFE

R EEUARTICE] —MNEIA A5 AR MK, EILS87 B MILs W5 (L0 IE A Ja) A8 vy o % R b (A BRI 7] LA
Az i

10 Stop Bits

I I

1
MID PID Dum PID Data Data ChkSumi i
1
1

o T R | | | P | B

I I
IDLE_Flag —| ' ’—
or Not Busy

1
I
I
iR I Y I N N B B

IDLE Flag

Figure 18-6 FR#Hr&

18.2.3.8 A8

XA fe AT DU IIRXD I 2 RARAS o USART S REHEUR— /N8 15 I B K I ] 7] LALZEUS_RTOR (Receiver Time-out)
TP TO[S:0| Lk B . X DA AF G BCE VOIS, BN ThRE KA.

FERBIN DI RESTIF RIS OL T, Bllom R B — A5, 4TI/ H s, XA EESEE AN A 1 3 3k
1, JFH SRR TR BN HERITO[L5:01 W B 1IE) . 412 a3 i1 208, US_SRHHITIMEOUTH; &
1. H/ il US_CRZEAEHISTTTO (Start Time-Out) (i 5 13K & 3 (8% 535 3 3h) X N ThAg .

WL, 3SR ThRE, WA L T T %A

e US_RTORAAO

e US_CRZ£#4HSTTTO (Start Time-Out)fii 51

o EI—AF

ABE BT

MK = 2FE84E(TO[15:0]) x frJEH] (FE#i)
K = HEEHME(TO[15:0]) x 16 x REEHM (F2PHiR)

APTCHIP MICROELECTRONICS 18-12 Crcmp



APT32F171

USART

18.2.4 RIiEMR
18.2.4.1 ThEeHR

FIEDNREAE RPN P BT AT R 84— R RS REIT IR0, B, BIRAL A A sh AT AL

%%, ARBL(LSB)e A, Aifi(MSB)JE A .

AR HUS_MRZ5 /725 H I CHRL[1:0]i% #% .

RIEALHUS MRZ 728 HIPAR[2:01M W B . G R NIRRT ABIGAL A BT E FUHE AL 79 A1 (B8 LLRF AR I )

Ao URARIG AR, A AR A2 P et 7 R AT

15 AL AN US_MR 754728 1 [)INBSTOP[1: 0] #%

Y EIALE I F S AFIUS_THR (Transmit Holding) T ist, R % fEds fe 4%

EZhAaREE LR

MREBAER AR, US_SRHMTXRDYAL 24 EL, HFIUS_THRZFFZHRPEEN THTFT.

(K, MaiZT By B2

US_THRZH A7 25 #8221, IBAUS_SRHTXEMPTY 2 B 1 (TR 55 s IR 2 7).

U SRS AL 75 A7 G A

Example: 8-Bit, Parity enabled, 1 Stop

Baud Rate
oo L L LI L L L L L o L] L

™D |

Start Bit

D7

Parity Bit

Stop Bit

Figure 18-7 R MEPHEN, FHRE

APTCHIP MICROELECTRONICS
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APT32F171 USART

18.2.4.2 Time-Guard

Time-guardZh g °f LATEUSARTTX b ARERI 245 A i AN — Be B B R] o XA RS IR EUS_TTGR
(Transmitter Time-Guard) ZF {7 # F IR B . XA 0K, A=Atime-guard. B, &I 1ERRHRKIE T
—NFENE, HUSARTTXHL m R — BT R], B K YUS_TTGRH 15 & I {E 3fe LA J& 1.

18.2.4.3 Multi-DropH =,

HUS_MRHPARAIZ T11Xbi, USARTHELE Jymulti-dropfz, FIsk AR fi ¥, X HEPARE
(US_SRE A7 2% T R B0 B 1R L) 2R X 73 085 45 (R 38 A 0) At ik 715 (RE 3R 67 1) o BT AFEIX AN A, SR
Bl Ny — A7, AR IRAL(US_SRAIPARE)# 1. PAREIRZA A LHUS_CSRORSTER G4+
IPARERLRIEFR . I RIIRAI N0, Fomiz 715 N 777, PAREASHEL.

MR EHIE A (SENDA)E 5 AN FIUS_CRAF, Kk A& KA b 7 (IR B 1), XMEN T, SAE
US_THRH I A F W S8 Y E L R 3% H Fe (B ML),  TE XA 77 Ja WA A 15 AR B A #6806

APTCHIP MICROELECTRONICS 18-14 Crcmp



APT32F171 USART

18.2.5 Break
18.2.5.1 Ki%Break

HUS_CRZH 74T ISTTBRK (Start break)ar & # B LI, Ki%in & fEUSARTTX LR i%Break. fEUSARTTXH: Hi
R8T, RIEBAFAH/PHFET P RIET.

W B R Break, A LZUEKUS_CRHISTOPBRK (Stop break)fii4 1. USART/D K% —PFHKH
Break.

ZJGUSARTTX LK & 2 5 M -F (B NARES) I HLRR L1240 B, PRAIEBreak# IERf AU I 2, S8 J5 328 Ui 4k 488 15
IERAE o
18.2.5.2 EtBreak

YA EAE, BIGAMT AL ERORT, ER U AR I R [ Break. EAS I B M T bl A7 IR Z L Bk
US_SRHHIRXBRK (Break received)f & 1.

18.2.6 1l

US_SRHAHKER /RS HAEUS_IMSCR (Hh Wil 5/45 17547 4%), US_RISR (JR4G Wik A %5 /7 4%), US_MISR (i
R AFAEE), MUS_ICR (MWRIRESIERRZFA748) AR NRIAL, AT RAFE ) o 7 A 7= A

18.2.7 MR

USART ] L HHUS_MRH f{)CHMODE[1:0]Rc. & /& 3F# A [A] (7 M i e =X o

BRI N E BT RSO BB, 0 R I A AT I B AT R

ARH R R E OB, AMEFHUSARTTXRIUSARTRXE I, 1M 2 P 344 A28 i (R HH 5% #2205 14
BN, USARTRXE BT mARK AL HE, JF HUSARTTXE IS —BEhiw, MG RAESHIRE.

o

H

EREFPAR: HEBUSARTTXE I ZIUSARTRXE HI_E, USARTHHLF AEMBN DI Re#2ELL, HiEmn
R s B R i 2 AN AT USART AR B,

APTCHIP MICROELECTRONICS 18-15 Crcmp



APT32F171 USART

18.2.8 Smart-Card{ipil

USARTSHEAISO7816-3 10, FoVF -5 BIA AR e Atk Ul .

N IR KA EUS_MRE A # H FISMCARDPT AL N LI B A 4 %
USART 1 Smart-Card P 3 if 2 12 i A3 Y0 0 S 45 o

WRGPIOBH 0V, USARTTXH] DARC & AT I A=, I H EBEEBUSARTRXE I L, RIS & —ANMBH
RiEFE, TR Smart-Cardff s 54 .

18.2.8.1 KixZF¥iFSmart Card
USART 7] L Al Smart Card ;=4 FIRE 5 £ 1 15 5 K F B Smart Card & 7 IEAf 1 s 17 E— AN RIS 7.

HSmart Card/=4 TR HIE S, E—NRIEFTFITSHUSARTEH Ki%, US_MRZF {745+ FISENDTIME[2:0]
FH SR¥E 1 B ROE RIS, B 2ISmart Card A=A H R ES .

HMUSARTHII B RS S, US_SREFFAZSTHFRAMES RGN SHE L.
USARTHIAE 1745 5 (K F] A 10 + t11 FRARRAL, tOATFUAALI R R (tal 2 76 25 th A Ta]) o

TR, Smart Card £l B 7RG HT, EHIRZ(COMMS) LA T — /MR (E S . XM IRE S HUSART
R 209F B HH AL T AT

Frame Error Checking by
the USART
[} [}
1 1
USARTTX  [STA| sBitData  [PAR STO ! STA|  8-Bit Data (re-transmitted) |PAR]
h t0 + 11 bits o !
} 1 1
SCTX ! | |
1 1 [}
| B |
1 [}
1
COMMS_|STA| 8-Bit Data |PAR| : |STA 8-Bit Data (re-transmitted) |PAR|

Figure 18-8 Smart-Card Ki%XfEi%

APTCHIP MICROELECTRONICS 18-16 Crcmp



APT32F171 USART

18.2.8.2 M\Smart Card¥WESy
MBI TR RIRAS R, USARTH A=A 4SR5 S (3F51S07816-311X).

MUSARTHR I BRI HE ), USARTSFE t0 + 10.625 + [0:0.0625] i [] (245 thAv Hb e ) B A% i 2 47 1. 1.06 254
7 F, @EE1Smart Card b — MU R . I T=00r K ISmart Card, DAZIEE ¥ K IX %7 .

EXMEN T, USARTZHKUS SREFEHHIPARENM 1, FKAKKAHR.

t0
!

1
SC TX —|STA| 8-Bit Data |PARL STO ! STA 8-Bit Data (re-transmitted) |PAR|
I aT--r-
1 1 1 1
¢ »l ' : \
¢ 10+ 10625 r 000625 bits T} ¢ 1065 bis |
USARTT TX | Error signal generated by |
! the USART :
! I !
1
COSMM _|STA| 8-Bit Data |PAR| |STA 8-Bit Data (re-transmitted) |PAR|

Figure 18-9  HeWitdm M4 R ALl

18.2.8.3 Smart Card#®Ex FHKUSARTE. B

ETA/EESmart Cardi®=0 T, USARTAZNE B @R, FF B I A FUR ST E N2 (B3HUS_MRIE AT
2.

APTCHIP MICROELECTRONICS 18-17 Cr.:m



APT32F171 USART
18.3 FFFa i
18.3.1 & fF#:K (Base Address: 0x4008_0000)

Register Offset Description Reset Value
US_IDR 0x0000 IDFF A7 4% 0x0011_001B
US_CEDR 0x0004 I BB /AR 11 27 A7 2% 0x0000_0000
US_SRR 0x0008 AN A2 0x0000_0000
US_CR 0x000C Pl 5 A7 4 0x0000_0000
US_MR 0x0010 BT A7 A 0x0000_0000
US_IMSCR 0x0014 TR R/ AR L B A A 0x0000_0000
US_RISR 0x0018 JR A WRRAS B A7 98 0x0000_0000
US_MISR 0x001C WK T A3 0x0000_0000
US_ICR 0x0020 IR TS bR A A7 A8 0x0000_0000
US_SR 0x0024 WAETAH 0x0000_0800
US_RHR 0x0028 FeWS A a5 A2 0x0000_0000
US_THR 0x002C RIEHAE A7 0x0000_0000
US_BRGR 0x0030 BRI B A8 0x0000_0000
US_RTOR 0x0034 PRGN L B 2T A7 A 0x0000_0000
US_TTGR 0x0038 K% Time-Guard % 77 2% 0x0000_0000

APTCHIP MICROELECTRONICS 18-18
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APT32F171

USART

18.3.1.1 US_IDR (USART IDE#5)

e Address = Base Address + 0x0000, Reset Value = 0x0011_001B

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
IDCODE

Name Bit Type Description

Reset Value

IDZF 5%

IDCODE [25:0] R | piinfois

0x0011_001B

APTCHIP MICROELECTRONICS 18-19
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APT32F171

USART

18.3.1.2 US_CEDR (USARTH 41 i fl/2% |- 2577 52)

e Address = Base Address + 0x0004, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

0

DBGEN

RSVD

CLKEN

RIR|IR|IRI[R|JR|R|R]|R]|R
W W
Name Bit Type Description Reset Value
I fe /A (45 for
CLKEN [0] RW | 0= Ifphskik 0
1= BPEhffige
YR A e /24 A% I Ar
0= ZE 1R BR
1= fERe i
DBGEN 31 RW 0
134 B
0 = NG ALIUSART D) fE
1= ARG USART IS RE, HUSART A HB
TR B AN Z R

APTCHIP MICROELECTRONICS
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APT32F171

USART

18.3.1.3 US_SRR (USARTHRFE AL & FE5R)

e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1

o

|_
o 2
e =
n
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|R|[R R|IR|R|[R RIRI[R|R|R|R|R|[R|R]|R R|R|R|W
Name Bit Type Description Reset Value
AR AL
SWRST [0] W | 0= T 0
1= AN
APTCHIP MICROELECTRONICS 18-21 Crcmn



APT32F171

USART

18.3.1.4 US_CR (USARTHHI & 152)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0000

3130292827262524|23222120191817161514131211109 8 7 6 5 4 3 2 1 0
<| ol ¥| X x| x
EEEEEEEEEER
& a5 BRI Xl 2 Bl 2 2l 2 «x
oOjJ]olO]O ofojojofojojofojfojofofojofofojojofofojofofojofjofoyjojo
R|IR|R|R R|IR|IRIR|IR|R|IR|IR|IR|IRIR|IR|IRIRIWIWIW|IW|IW|W|IW|IW|W|IW|W|RI|R
Name Bit Type Description Reset Value
AL B
RSTRX 2] W | 0= I 0
1= BfEfomg s
AL R 3% iy
RSTTX [3] W | 0= &k 0
1= BARE 2
FRYSAT fE
RXEN [4] W | 0= &k 0
1= WIERXDIS/ZO, HUHEfEREL
RS EE 1k
RXDIS [5] W | 0= &k 0
1= BlZEik
KixfiRe
TXEN 6] | W |o0= Ex 0
1= WIRTXDISAZO, 5 UFREKIE
RIkEE L
TXDIS [7] W | 0= I 0
1= RiE&IE
T 4EBreak.
0= &
STTBRK 9 W . - e po . 0
(9] 1= 0 R Breaki i %, 5451 o 4 HiE 25 17 5
FI¥E Rike 2 )5, ek ki%BreakiR s
{=1FBreak.
0= &
STPBRK (10] W | 1= R —/BreakREIEAEKZE, BMAFGISERDS— 0
FAKE KIBreak Ik A J5 15 1EBreak, I H &% —AN1247 /4
W = P
STTTO [11] W | FFE R 0

APTCHIP MICROELECTRONICS
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APT32F171 USART

Name Bit Type Description Reset Value
0= T

1= DZEEN TS TR e B AT, B3 T
VIEE

RIE

0= T

SENDA [12] Wili- RAEMulti-drop# s, "~ —/N5 NUS_THRF 5 24 0
Rk

I+

APTCHIP MICROELECTRONICS 18-23 Crcmn



APT32F171

USART

18.3.1.5 US_MR (USARTHER H775)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8

= w
o o L o s
9 ol S QLB B8] 8 e |9 2| ¢ = |S
0 al ol 31 o] < b 0 a > I | o 0
14 @[ o g 9 T m n @) O P 14
= O zZ L
n 0
0O|l0)|]0]O ojojojojojojofofofOofOlO|O]O 0|J]0)|]0]O 0O|l0)J]0O0]|]O0]O
RIR|R|[R RIR|IR|IR|[R[R|[R|R|R|R|R|R]|R]|]R RIR|R|R RIR|IR|[R]|R
W WIW[IW|IW|W|W|W|W|W|W|W W WIW|W|W
Name Bit Type Description Reset Value
FRUSARTHC & B Smart Card bl it, BEEKIXHREZH
« SENDTIMEFL & fi7
SENDTIME[2:0] KIEREL
SENDTIME [3:1] RW 0 0 0 0 000'b
0 0 1
1 |1 [ 1 | 7
BRI £ (IR 38 AR 2R IR A N IR ).
o CLKS Hf#pig AL
CLKS[1:0] prikz g
CLKS [5:4] RW 00'b
0 0 | PCLK
0 1 | PCLK/8
1 x | RE, WA
FHKE (BIFUEL, 15 1A ARG AL A i 5 K )
o FHKEN
CHRL[1:0] FHKE
CHRL [7:6] RW 0 0 541 00'b
0 1 61
1 0 71
1 1 8fr
(=2
APTCHIP MICROELECTRONICS 18-24 'APT CHIP



USART

APT32F171
Name Bit Type Description Reset Value
) A e
SYNC [8] RW | 0= USART T.{E7E 4= 0
1 = USART L{EE FIE A
REu 2T
o RGN
PAR[2:0] BRI A
0 0 0 | AR
0 0 1 | AR |
PAR [11:9] RW 5 1 o | 0B% (Space) 000'b
0 1 1 | R%: (Mark)
1 0 X | TR
1 1 | X | Multi-drop#=
EE: WRMEHLIN, PAR[2:0]44 41 B 10X .
{5 R4 AN %
{2 AL A SR SYNC ¥ B i A
« NBSTOPH & fir
NBSTOP FHER EEZS:
NBSTOP [13:12] | RW [1:0] (SIS =10 (B =1 00'b
0 0 IR A IR A
0 1 1.5 M 14 PR
1 0 2/ M 17 2/ M 1A
1 1 e R
JEIE R
o JEIE AT
CHMODE
0 0 e JE AR
USARTIH#IE TAFE M IEH FIRXITxIfE
. EFEI :
CHMODE 15:14 RW 00'b
[o:14) O | L | wesirosivin 11 sh i USARTTX R
YN EZN
1 0 | Aikum ik HAS 5 402 2 s i 4
INER=:
b EIEZN
1 1 | USARTRXE I PN 5 B fE 46 b2 3
USARTTX & I
@
APTCHIP MICROELECTRONICS 18-25 APT CHIP



APT32F171 USART
Name Bit Type Description Reset Value
Smart Card i
SMCARDPT [16] RW | 0= %til-smart cardBHX 0'b
1= féfesmart card il
O T K
MODE9 [17] RW | 0= CHRL{V & X5 i K 0'b
1=9f FHKNE
i b A o
CLKO [18] RW | 0 = USART /i HHUSARTCLK 0'b
1= WHRCLKS[1]/20, USART#iiUSARTCLK
B e ik ¢
DSB [20] RW | 0= #¥3E KiX MEAILSBIFEE, FEfMSB4S 0'b
1= I RIENEMMSBIFE, FMEAILSBL

APTCHIP MICROELECTRONICS
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APT32F171

USART

18.3.1.6 US_IMSCR (USART {3 Bt /2% 1 S 77 58)

e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

3130292827262524|2322212019181716|15141312111098765 3 2 1 O
>
Ia) =l D w un] w a | > >
7 EEEEEEAEEE
= e T - B
| =
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|R|R R|IR|IRIR|IR|IRIR|IR|IR|IRIR|IR|IR|IR|IR|IRIR|IR|R|R|R R|IR|R|R
WIW|IW[W|W]|W WIW]|W
Name Bit Type Description Reset Value
Bellom R AL W
RXRDY [0] RW | 0= & |-y 0
1= fHEfeH b
R vt g AT H
TXRDY [1] RW | 0= #& by 0
1= {Hge
B Break H
RXBRK [2] RW | 0= #& |-y 0
1= {Hger
v AR R BT
OVRE [5] RW | 0= #& |-y 0
1= fHEfeH b
e 15 HH DB
FRAME [6] RW | 0= & |-y 0
1= fHEfeH b
568 H Wt
PARE [7] RW | 0= & |-y 0
1= {Hger
JEB I H BT
TIMEOUT [8] RW | 0= 2% |k 0
1= {Hge
JRAE 2% 1 23 IR A
TXEMPTY [9] RW | 0= 2k by 0
1= {HgeH
% () A Wy
IDLE [10] RW = 2% bk 0
1= fHfeHIHr

APTCHIP MICROELECTRONICS
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APT32F171

USART

18.3.1.7 US_RISR (USARTF#4 i 577 5%)

e Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7

6 5 3 2 1 0

> -
o woal 3w gy ol F 3 a
S o 5| @ g > | gl 2l =
0 Qm§<§>m><x><
& —ﬁi:ﬂ-u_o'xml—n:

ool ololololololololololo]olo]olo|olo|olo|olo]olo]olo]o
< r|® " S [P R [ O [y O [y [y [y [ Y S O g g
Name Bit Type Description Reset Value
RXRDY (0] R fiﬁov{iﬁﬂ;ﬁfﬁ:ﬁj R R B R85 1 0
TXRDY | R iﬁfﬁqﬁiﬁgﬁ% R T R R R A °
RXBRK 2] R fiﬁéRz@e;kﬁTfEﬁ(* R W A S R 1 0
OVRE 5| R fﬁféﬁﬂﬁi A R R A58 L 0
FRAME [6] R q;l%:ﬁ;ffﬁﬁif;&mﬁ: A, AEZDWR RS R E °
PARE M| R | oanemmmrmns, messnesmsas °
TIMEOUT R [ R ———— °
TXEMPTY Bl | R | Demprvm s, S AL °
oL R N ETT e .

IDLERJJR A6 TR IRIRES, AE izl

i EIE 4RI

TR AR [BLAH B A T (4 B AR IR A

ANEZ WA RN SRR AR IR .

FEAR AT .

APTCHIP MICROELECTRONICS
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APT32F171

USART

18.3.1.8 US_MISR (USARTHEPRASFER)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 3 2 1 0
> e
9 wl B 3w Y w o & 3 A
> ol 59l 2l > |5 8 7
@ ol gl Y g = 8 2| x| xlx
& x| 2| &) x| ©f ¢ |2 &
| =
olofoflo|lo|o|ofo|o|o|o|ofo|o|o|o|ofo|o|o|o|ofo|o|o]o]oO olofo]o
R|R|R|[R[R|R|R|R|[R|[R|[R|R|R|R|[R|R|R|R|R|[R|R|R|R|R|R|R]|R R|R|R[R

Name Bit Type Description Reset Value
RXRDY [o] R fiﬁﬁff qﬁﬁﬁgiﬁw@s °
TXRDY [1] R iﬁfﬁgﬁfﬁgﬁg’]%% °
RXBRK [2] R fiﬁfiggﬁgfﬁggmk °
OVRE [5] R fﬁ?ﬁﬁmm °
FRAME o | R Eﬁﬁjﬂiﬂ%ﬁ%ﬁ;ﬁé)ﬁ%%%& °
PARE 7] R mpjﬁ:i?;ﬁﬁgfﬁaw* °
TIMEOUT (8] R EsjEiﬁf(ﬁﬁﬁﬁé)ﬁE@%%& °
TXEMPTY [9] R iﬁﬁffggﬁ%;w§ °
IDLE [ty | R i)iﬁﬂﬁﬁﬁ%iﬁﬁwﬁ?& °

EARAE IR [ A S IR AR JS RS, Bz b AR L, IR A SR IR B B K 0. S HEAE AT MTRCR .
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APT32F171 USART
18.3.1.9 US_ICR (USARTHBPRETE R A F75%)
e Address = Base Address + 0x0020, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 8 2 1 0
o wl © 5 w Y w ol ¥ o
5 sl 3 9 %3S 3|8 3
4 9zl 5| & €l ol x | ¥ «
'_
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|R|[R RIR|[R[R|R|R|RIR|]R|R|R|IR|]R|R|RIR|W|R|W|[W|[W]|W RIW|R|[R
Name Bit Type Description Reset Value
Pl Break H WRIR A&
RXBRK [2] W | 0= T 0
1= B PWRIRES
T A 1R TP IDIRES
OVRE [5] W | 0= &k 0
1= JERRIZPWOIRES
M R IR S
FRAME [6] W | 0= &k 0
1= JERRIZPWOIRES
M R IR S
PARE [7] W | 0= &k 0
1= B PWRIRES
FE T A RS
TIMEOUT 8] W | 0= Eik 0
1= B PWRIRES
TN WPIRES
IDLE [10] W 0= L& 0
1= Bz P RS
HLERRAHR R, 50
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APT32F171

USART

18.3.1.10 US_SR (USARTIRA&Z L)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0800

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7

6 5 4 3 2 1 0
Q >|
£l 5 W x| >| >
2 ﬁmaoﬁ§§grxoo
4 w3 Y g3 2|8 Y%
o a'_xzn-LLon:ml—D:
= =l

Name

Bit

Description

Reset Value

RXRDY

0]

Bl AL

0= FI M EIKEEUS_RHR G A ST (7 5 ML 5 1
o el W L

1= EAEREIRUS_RHRJG B 1 T 20— A se i
F4

0b

TXRDY

(1]

R R AL

0 = US_THRYHH — /N7 IETEE R RI% RIS 27 A7 2%

e, BRI A A

1 =US_THRHEH AT

ETORRUSARTHZEIE T, BiELTHLRE. US_CR
R IE SRR A IR B L.

0'b

RXBRK

(2]

B2l i Break.
0= 7 L—WIREEAL)E, BEA KN T Break
1= 7 E—REEALE, KllE|Break

0b

OVRE

(5]

i R

0= HURXRDYH MG, A FT MW AL T2 % 5|
US_RHR# (7 %%

1= HURXRDYA MG, BDH—AF1 MBI T A5
f£3] TUS_RHRZ 1148

0'b

FRAME

(6]

i i
0= #E b YCRAEALR, VAT FAIEGLH KM BUE T
1= fE b VORAEBIT, EOH PG R
T

0'b

PARE

(7]

L IRERIN

0= 78 L —RREENGE, BARI BRI 5 (B
multi-drop5 =X i 4 7 19)

1= £ E—UCREEA)E, KR 2 1R A (B
multi-drop =X (1 ik 75)

0b

TIMEOUT

(8]

iy

0b

APTCHIP MICROELECTRONICS
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APT32F171

USART

Name

Bit

Type

Description

Reset Value

0 = FUEBIEIE, WEKRMERER, SCE B %75
Wi B N0
1= FFeaMEI s, AR TR

TXEMPTY

(9]

RIEGEMEN

0 = US_THRAFAF 23 B KIK LM A 728 A 715 1R K%
1 = US_THR?AFA7-dr B ROE G ph & A7 3 A 7115 K
i

MUSARTHEZE (EEE A7 )5, 1446780, US_CRHIKRI%E
e ThRe iz B L.

0b

IDLE

[10]

0 = AR 2] I1587 fty &5 A
1= K2 I1587 145 o

0'b

IDLEFLAG

[11]

0 = USART IEZE 5 — A

1 = USART ¥ A 1EHUSCAT AT it

ZALFRIRILSST ML IRIRES, ST LG AR 1K,
FEFE 5 R +10/4M52 LR AL (L0 & 3 1) v R 1) J 28 1

1'b

APTCHIP MICROELECTRONICS

18-32

C‘rcmp



APT32F171

USART

18.3.1.11 US_RHR (USARTHE:HIE F1E5)

e Address = Base Address + 0x0028, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8| 7

B A5

a o
7
x [
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|R|[R R|IR|R|[R RIRI[R|R|R|R|R|[R|R]|R R|IR|R|[R|R
Name Bit Type Description Reset Value
AV E IS
RXCHR (8:0] R | URXRDYA R, fEAHIEINFT . SO 80N T-90, 0x000

e
EE:

B A7 e )E, RXRDYALZ W A 8hiFFR. TR, F P AT A I B (R 35 47 4 KB S RXRD Y #0775 FR -

APTCHIP MICROELECTRONICS
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APT32F171 USART

18.3.1.12 US_THR (USARTRIEBIEFHER)

e Address = Base Address + 0x002C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4

RSVD
TXCHR

Name Bit Type Description Reset Value
L ROR )
HTXRDY AR, 2T —ANERER T R
TXCHR 8.0 W N o . w 0x000
[5:0] TXRDY 20, Hi4 % HIUS_THRZ 174 0 2 18 .
RLE/NT-OmT, Hls A X 55

¢,
18-34 APT CHIP
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APT32F171 USART

18.3.1.13 US_BRGR (USART %R At B 2 775)

e Address = Base Address + 0x0030, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
CD
FRACTION

Name Bit Type Description Reset Value
NUEIEE
[FEP RN N k% 1 AN B, A AR IO
AR
FRACTION = ROUND[((Fclk / (Baud Rate x 16)) - CD) x 16, 0]
J2E )
FRACTION = ROUND[((Fclk / Baud Rate) - CD) x 16, 0]
FRACTION [3:0] RW 0x0000
FRACTION[3:0] Action
B (e )

= Fclk / (16 x (CD + FRACTION/16))
0to15
BRI R R)

= Fclk / (CD + FRACTION/16)

Pl

FD R i B 1 AR B, e AR AR TC R
F##7() CD = FLOOR[ Fclk / (Baud Rate x 16), 1]
/74 # ) CD = FLOOR[ Fclk / Baud Rate, 1 ]

CD[15:4] Action
CD [15:4] RwW 0 % b B 0x0000
1 T (153 40)

PR (P HN)
= Fclk /(16 x (CD+FRACTION/16))

210 65535
PR (FIPHER)
= Fclk /(CD+FRACTION/16)
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APT32F171 USART

W Fclk & USART BLLATIIAMT £, PEFFFA20 i E /e

ER:

FEFPEAE, Oy 1 RIES0:5011/0 5 L, XA A A7 as ME AL JUS B I B AEUS_MRZF A7 2% H E B I 4T A
Bl AL REIS Bl A RE LR PR A B

4 P P BN Bl (PCLK) fIR {5, AN Al LLBEFICD = 1.

I+
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APT32F171

USART

18.3.1.14 US_RTOR (USARTGHIAL B 17 588)

e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6

[a]
> =
@
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|IR[R|R|]R|RIR|R|R|R|IR|IR|J]R|R|IR|R|R|R|IRIR|R|R|R|[RJ|R R|IR|R|[R
WIWIW[I[WIW|W|W[W|W]|W]|W WIW|W|W
Name Bit Type Description Reset Value
NN
MR TG G, 2 HTT R R4
o N AC E AL
TO[15:0] Action
TO [15:0] | RW 0 AR R R I T A 0x0000

T A RO, B R ] A HE

1709565 | ooy, a4 2 B TO[LS:0)

S B BT = TO[15:0] x 7 & 1
FbRE: R = TO[15:0] x 16 x A2 fH 1

v
EE:

M EUS_CRZA A IMRXDISHL A b fe MR DhREMAS 1, X B 5 SG@ I US_ CRJRXENAL HH i g
Py, 8BS TR 2 NI 5 1 f 3 7 4k SRR IR (S 2 8 B AT

APTCHIP MICROELECTRONICS

18-37

C‘rcmp



APT32F171

USART

18.3.1.15 US_TTGR (USART R %4t Time-Guard it & F772%)

e Address = Base Address + 0x0038, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 l6|15 14 13 12 11 10 9 8

BUFIa], 3X AN [E] B time-guard i K

Time-guardif & = TG[7:0] x {7 J& #

[a]
> 0
9 [
o
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RIR|R|R RIR|R]|]R|R R{R|R|[R]|R RIR|]R|[R|R]|R RI{R|R|R
W[ W
Name Bit Type Description Reset Value
Time-Guardfit &
« Time-Guardfit &1/
TO[15:0] Action
TG [7:0] RW 0 A% 11 R % i [ time-guard Zh fig 0x00
1055 USARTTXTERFRIETE — AN F TG, &% m—

APTCHIP MICROELECTRONICS

18-38

CprcmP




APT32F171 USART

4MHz-40MHz Asynchronous Mode (SYNC = 0)

Table 1-4  Asynchronous Mode (SYNC =0)

SYSCLK PDIV PCLK US BRGR CDJ[15:0] Baud Rate Result % Error
208 1200 1201.92 -0.16%

104 2400 2403.85 -0.16%

1 4 52 4800 4807.69 -0.16%
26 9600 9615.38 -0.16%

13 19200 19230.77 -0.16%

104 1200 1201.92 -0.16%

) 5 52 2400 2403.85 -0.16%
4MHz 26 4800 4807.69 -0.16%
13 9600 9615.38 -0.16%

52 1200 1201.92 -0.16%

4 1 26 2400 2403.85 -0.16%
13 4800 4807.69 -0.16%

8 0.5 26 1200 1201.92 -0.16%
13 2400 2403.85 -0.16%

16 0.25 13 1200 1201.92 -0.16%
417 1200 1199.04 0.08%

208 2400 2403.85 —-0.16%

L 8 104 4800 4807.69 —-0.16%
52 9600 9615.38 -0.16%

26 19200 19230.77 -0.16%

13 38400 38461.54 -0.16%

208 1200 1201.92 —-0.16%

104 2400 2403.85 —-0.16%

MHz 2 4 52 4800 4807.69 -0.16%
26 9600 9615.38 -0.16%

13 19200 19230.77 -0.16%

104 1200 1201.92 -0.16%

52 2400 2403.85 —-0.16%

4 2 26 4800 4807.69 —-0.16%
13 9600 9615.38 —-0.16%

52 1200 1201.92 -0.16%

8 1 26 2400 2403.85 -0.16%
13 4800 4807.69 -0.16%
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APT32F171 USART
SYSCLK PDIV PCLK US BRGR CDJ[15:0] Baud Rate Result % Error
26 1200 1201.92 -0.16%
16 0.5

13 2400 2403.85 -0.16%

833 1200 1200.48 —0.04%

417 2400 2398.08 0.08%

208 4800 4807.69 -0.16%

! 16 104 9600 9615.38 -0.16%

52 19200 19230.77 -0.16%

26 38400 38461.54 -0.16%

417 1200 1199.04 0.08%

208 2400 2403.85 -0.16%

104 4800 4807.69 -0.16%

2 8 52 9600 9615.38 -0.16%

26 19200 19230.77 -0.16%

13 38400 38461.54 -0.16%

16MHz

208 1200 1201.92 -0.16%

104 2400 2403.85 -0.16%

4 4 52 4800 4807.69 —-0.16%

26 9600 9615.38 -0.16%

13 19200 19230.77 -0.16%

104 1200 1201.92 -0.16%

52 2400 2403.85 -0.16%

8 2 26 4800 4807.69 -0.16%

13 9600 9615.38 -0.16%

52 1200 1201.92 -0.16%

16 1 26 2400 2403.85 -0.16%

13 4800 4807.69 -0.16%

1042 1200 1199.62 0.03%

521 2400 2399.23 0.03%

260 4800 4807.69 -0.16%

! 20 130 9600 9615.38 -0.16%

87 14400 14367.82 0.22%

20MHz
65 19200 19230.77 -0.16%
521 1200 1199.62 0.03%
260 2400 2403.85 -0.16%
2 10 130 4800 4807.69 -0.16%
65 9600 9615.38 -0.16%
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APT32F171 USART
SYSCLK PDIV PCLK US BRGR CDJ[15:0] Baud Rate Result % Error
260 1200 1201.92 -0.16%
4 5 130 2400 2403.85 -0.16%
65 4800 4807.69 —-0.16%
130 1200 1201.92 —-0.16%
8 25 65 2400 2403.85 -0.16%
16 1.25 65 1200 1201.92 -0.16%
2083 1200 1200.19 -0.02%
1042 2400 2399.23 0.03%
521 4800 4798.46 0.03%
1 40 260 9600 9615.38 —0.16%
174 14400 14367.82 0.22%
130 19200 19230.77 —0.16%
65 38400 38461.54 -0.16%
1042 1200 1199.62 0.03%
521 2400 2399.23 0.03%
260 4800 4807.69 —0.16%
40MH 2 20 130 9600 9615.38 —0.16%
87 14400 14367.82 0.22%
65 19200 19230.77 -0.16%
521 1200 1199.62 0.03%
260 2400 2403.85 -0.16%
4 10 130 4800 4807.69 —-0.16%
65 9600 9615.38 —-0.16%
260 1200 1201.92 —-0.16%
8 5 130 2400 2403.85 -0.16%
65 4800 4807.69 -0.16%
130 1200 1201.92 -0.16%
16 2.5
65 2400 2403.85 —-0.16%
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APT32F171 BRARPWRS (UART)

BHARPR RS (UART)

19.1 MR

UART & — AN 538 FH IR 500 BB AT R SORUR 6 3% 11, SO AR IETE , A SCRERIGAL, BRI IEHS LA — M5 1AL
E4p

19.1.1 X ERKH

I C L AR R R

[ 5 87 A A KL

HIE PR H A I

HIE PR e 1l W AT S e T
SCRFARMIIR AL, A3 AL 56 AN O/ LR

19.1.2 R
Table 13-1 UART & #iid
=9 B2y Thek I/OZKE! FR P Pi B3
UART_RX UART 1% % 28 o) - -
UART_TX UART 2l s 42 I - -

(=
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BEARPWRSE (UART)

APT32F171
19.2 TigeHER
19.2.1 BERAERE
—p-{  \Write Buffer » Shift Register ———» TXD
A A
\
TX FSM
APB Baud Rate i
Interface <:> ’ Generator ="
RX FSM
A
A Y
L—» Read Buffer |« Shift Register [&———— RXD

Figure 13-1 UARTHIERAE

(=
APT CHIP

APTCHIP MICROELECTRONICS 19-2



APT32F171

BEARPWRSE (UART)

19.2.2 ThREPLBA

19.2.2.1 FIGERKF=4E

BRR R A LR AT DASE ROR RN RIS R B AR R AR N . AR UART B 250 B IBCRR 3R 0 a5 A7 o

(UART_BRDIV ] DIV 1), 5 ARWTF:

R = PCLK/ DIV

Bln, WS PCLK & 12MHz, 5 ZE R R% N 9600, A4 40K UART_BRDIV ZF /725 5N

12,000,000/9600 = 1250

Table 13-2 PAER I ERHI

PCLK DIV Baud Rate % Error

2083 9600 0.02%

20 1042 19200 -0.03%
521 38400 -0.03%

174 115200 -0.22%

1667 9600 -0.02%

16 833 19200 0.04%
417 38400 -0.08%

139 115200 -0.08%

1250 9600 0.00%

12 625 19200 0.00%
313 38400 -0.16%

104 115200 0.16%

833 9600 0.04%
8 417 19200 -0.08%
208 38400 0.16%

69 115200 0.64%
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APT32F171 BRARPWRS (UART)

19.2.2.2

UART SR RXD 155 R AW B 2 a6 iR RXD E MR f Pl I 7 ASRAE I B 3T, 8 4 X A
HLP U A R BRI o SRR B AR R 22 1) 16 5. BTLAK T 7/16 SRAE A MR~ A 2%, ik
7116 SR I BAIC P I 2 B 2, 2SS UART 2 4R 48 A A7 R R AR 1 o

MRS — AN AR IE AL, O AR TE R B 0 AU RXD (55 RN EER A 16 A KFE
58 E, IAKAE SUNAERS AR LIS (K58 8 ANRAE (0.5 MEHRAL) b o BT LASE—ANRAF SURTE RXD R REIR 5 I
24 ANRFEFII(L.5 NMEERAL)IY, 2 J5REASRRE RUOWRERR 16 AR (L AL .

RXD |
smong FEEREEHY f
Start Detection DO
(8" clock)
Figure 13-2 AL
0.5 bit 1 bit
Periods Periods
I I I
R e
I I I
RXD ! !
i L | | | | | | |
ampling i T
: DO D1 D2 D3 D4 D5 D6 D7 Stop Bit
Start
Detection
Figure 13-3 #Uk¥E
19.2.2.3 Kix

RigEFEF, R, BARLAE LIRS B, BARAL(LSB)IL e, TFERIEHARE, ok UART Bl g
(UART_CTRL H /) TX fREAL), I EE 5 N 75 /7 25 (UART_DATA)RI AT . 45 52 5745 UART_DATA
Ja . RSB ST R R 2k

o | 1]

DO D1 D2 D3 D4 D5 D6 D7 Stop Bit

Figure 13-4 $E K%
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APT32F171 BRARPWRS (UART)

19.2.2.4 BHAL

UART_CTRLAFZ 2 MPARITYA R BRI 5. PARITYHISE20LPARITY[2]11 5 N0, AL gEE 1L,
RIE R B RIAL . WRPARITY[2181, IR HRE, RIEPARITY[L:O|M B E, RIHIEE AN

PARITY[1:0]500 : fHA25, HARAL(8h) 5 I AL F LN EL
PARITY[1:0] 401 : #F#:56, HHEAL(8H0) 5 I AL 1 LA ECN BT L
PARITY[1:0]7910 : Of%5, ®4fr—E NO.

PARITY[L1:0] 411 : 1RG5, FEAI— B N1,

19.2.2.5 Fl

B B — MR B Rk e — AN ER S, IR A AT UART_SR F AR 20l B 1o e i $ais 1 k7
Jete CPU BEHLIM SRR 55— a3 W S BRI Bk I 58 CPU B AL UART_DATA BLEHE,
2 UART_SR H i A =4 E 1.

UNRAHRL A TP B BE A UART_ISR B AF A as B S B Az, AN CPU K 22 i oK
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APT32F171 BRARPWRS (UART)

19.3 HFFHE WA

19.3.1 HHEREK

Base Address: 0x4008_1000

Offset Address Name Description R/W Reset State

0x000 UART_DATA Hm a7 R/W 0x00000000
0x004 UART_SR T E R R/W 0x00000000
0x008 UART_CTRL 3 il B A7 A R/IW 0x00000000
0x00C UART_ISR IR Z A7 A R/W 0x00000000
0x010 UART_BRDIV | J45 R 425472 RIW 0x00000000
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APT32F171

BEARPWRSE (UART)

19.3.1.1 UART_DATA (BB &F7752)

e Address = Base Address + 0x0000

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16 | 15

14 13 12 11

10

= :
%) <
hd a)
0of(of0 |0 o|o|jo|jo|O|O|OfOfO|O|O|O|O|O|O{|O o|0|0|0]|O|O]|O|O
R[R[R|R RI[R|R|R|R|R|R|R|R|[R|R|R|R|R|R|R RIR[R|R|R|R|R|R
wlw|wlw|w|w|w]|w
Name Bit Type Description Reset Value
R B SR Y A
DATA [7:01 | RW | 3% = B3 i 4 -
5 = RIENEBIE
(2
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APT32F171

BEARPWRSE (UART)

19.3.1.2 UART_SR (R&ZFER)

e Address = Base Address + 0x0004

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7

1= BEHRELHR)
1= jHkREREIR (5)

5 4 3 2 1 0
@
Ol | | af o
: SEEEE
3 >|ojoj L
[nd ~ x| X
SRS
o
o|lo|o|o|O 0 010 olo|o|o|lo|o|o|o|OfO|O|O]|O|O o|lo|o|ofo]oO
R|IR|[R|R|R R R [R R|IR|IR|IR|RIR|IR|R|IR|R|[R|R|R|R R|IR|R|IR]|R|[R
WIW|W
Name Bit Type Description Reset Value
TXZE MRS
TX_FULL [0] R 0 = TXZZ M X 3% A5 (7 AR IS £di) 0
1 = TXZE X 2 (IEAE K HE)
RXZEH X RS
RX_FULL (1] R 0 = RXZEM X 3 A I (RIS 21 £ b B A0 i s ) 0
1 = RXZZPP X L3 (e 20 e, I H AR SR
TXZE M X v IR 7S
0 = TXZEMIX %A i
TX_OVER 2] RIW fqul:f‘ﬁ{jﬂ 0
1= TXZEH X i H (E2HY)
1= EBRTXEM X B iR E(E)
RXZE i X i HIR S
0 = RXZEMIX %A it
RX_OVER [3] R/W qu fﬁf;& 0
1 = RXZz I [X i H (B2 HY)
1 =iFFRRXZE M X i H br & (5)
0 = AR R
PARITY_ERR [4] | RW hlisatike 0

APTCHIP MICROELECTRONICS
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APT32F171

BEARPWRSE (UART)

19.3.1.3 UART_CTRL (I 72 58)

e Address = Base Address + 0x0008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16| 15

14 13 12 11

10

©

=g

o
o
IS
w
N
-
o

x| X
S = IR I
> BEEEEEREE
i S I e IS B = =
=HEE
olo|ofo|o|o|o|ofo|Oo|OofO|O|O|O|OfO|O|O|O|O|O|O|O|O|O|O|OfO]|O|O]|O
RIRIRI[RI[R|IR|R|R|]R|IRIR|R|IR|IR|IR|IR|I[R|IR|[R|R|R|R|IR|IR|IR|IR|I[R|R|[R|R|R|R
WIWIWIWIW|IW|IW|W|W|W|W
Name Bit Type Description Reset Value
TX R/ L
X [0] RW | 0= 25TX 0
1= ffigeTX
RX fiige/ss
RX [1] RW | 0= £ti1ERX 0
1= FHERX
TX g2k 1k
INT_TX 2] RW | 0= 2k ETX 0
1= {HERETXH b
RX B ge/4E 1k
INT_RX [3] RW | 0= 2% -RX 0
1= fHRERX 1M
TX i H W 5 /2%
INT_OVER_TX [4] RW | 0= 2% -TX% 0
1= (HERET X H e iy
RX H A e fi /27 1
INT_OVER_RX [5] RW | 0= £ IERX{ H A T 0
1= {FRERX o by
A
TEST B RW T im0 0
RIS R AT e/ AA
INT_PARITY [7] RW | 0= 2K LRI AR b 0
1 = {FReR IR AR
B A
PARITY [10:8] | RIW | OXX : LR Efr 0
100 : B4

APTCHIP MICROELECTRONICS 19-9
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BEARPWRSE (UART)

101 : &KL
110 : O 5, RIA7—E A0 (Space)
111 : 1R, ReSahr—E N1 (Mark)

APTCHIP MICROELECTRONICS
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APT32F171

BEARPWRSE (UART)

19.3.1.4 UART_ISR (F ¥R & HF7RR)

Address = Base Address + 0x000C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21

20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5

IS

w
N
P
o

RSVD

PARITY_ERR

RX_INT
TX_INT

o

o

©| RX OVER INT
©| TX OVER INT

o
o

=3

=3
=
Py
Py

Name Bit Type

Description

Reset Value

TX_INT 0] RW

TX Wy

0 = TXH i kA4

1 = TXr iR A (B HR)
1= JEBRTXHWI(E)

RX_INT [1] RW

RX 47

0 = RXFIWr k4

1 = RXH & A (1Y)
1= EBRRX T ()

TX_OVER_INT 2] RW

TX i H A W

0 = TX{i th i 2 4

1 = X H A & A (152
1 = JERRTXE W (5)

RX_OVER_INT [3] RW

RX i H A T

0 = RX{ii i H i kA=

1 = RXJi H A I & AR (152
1 = EBRRXE H ()

PARITY_ERR [4] R/W

B 1R T

0 = RS iR T WO A
1= KR b A A4 (BEHR)
1= SRR AR T W (5)

APTCHIP MICROELECTRONICS
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APT32F171

BEARPWRSE (UART)

19.3.1.5 UART_BRDIV (B4R 5R)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
= >
% )
0|0|0]O 0|0|0]|0]|O o|ojo|jo|jo|ofoflofo|o0o|O0|jO|O|O|OfO|O|O]|O]|O]O
R[IR[R[R RI[R|R|R|R RI{R|R|R|R|R|R|R|R[R|[R|R|R|R|R|R|R[R|R]|R|R
wiw|w|w|wwlw|w|w|w|w|w[wfw|w|w|w|w|w|w
Name Bit Type Description Reset Value
e R 22 43 B
DIV [19:0] | RW fﬁz? > 0x00000
R /ME 16
(2
APTCHIP MICROELECTRONICS 19-12 APT CHIP
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12C K2k

20.1 HEid

12C & 22—t Xde (SDA)Y RN B (SCL)ZLR I I R (R0 B3 AT #2110 RRANEAE M 28 B4R AR T LA — > PE— A Lk
Tht. SDAMISCLAM AL M, 8 —A> by B BB I [ r IR 330 28 B a2 0 2T B RO IR R DA S
B2 5T RE -

2CEHZER—NHEIEMZ EHRL, FOVEaE 7N, 782 EH0E NS shEBE £ 5 mT DU 5 50E %
5. Wb [E 8 12CH: I RISCLZ R 26 5 1) 77 2R sz 3

12CHz 1] DA AR PR A xR AR v AR 3 o PR X SRR AR 253 [ 9031 400K bit/s, AR =X 52 R 138 R 2 3
NOE|100Kbit/s . IZBEH S RFAFIE: EHURE, EHER, MHUKIE, MBLEG SZRF7A S hbALof SHht, I
H 3 FAS AN IE T BE M General Call G-k BE(MAHLEE ).

20.1.1 FERM:

o ZEIHLEZ
o AT, SHOIRIMIAEHEL
o HbRMEA M 100KDbit/s, PR A R IR S 400K bit/s

20.1.2 R
Table 20-1 12C ‘& #i#iid
Pin Name Function I/O Type Active Level Comments
SDA AT HE 2% 110 A 3L -
SCL HRAT I 110 A R -

APTCHIP MICROELECTRONICS 20-1 C:rcnm
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12C

20.2 ThReHid
20.2.1 FEERAE B

APB «—»

Control Logic

A

"| Baud Rate Generator
> (prescalar)

y

INT «
State Machine —> SCL
- | (SFM) «—> SDA
A
A
I12C Clock
.| Power Manage Control
PCLK (PMC)
Figure 20-1 12CHEHUEE
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20.2.2 ThEENH
20.2.2.1 I2CR &S
20.2.2.1.1 S

AT HdE SDA FIH AT B SCL X P IRZE BE 6 AL IEM B EN M ST 2 M B . RS FEA — e — p i,
ANE LA RN, LCD SRENF, A7l Frid s B 1, AR R ShRe AN A, AT BAE g — A A3k g B
— AU . SR LCD WXEh R aefE i, A0 i BRIt RE AR B . B TRV RO Im AR i, AR i
ITHERAL RIS, 12C AT DR ENLEE ML BNV — 7T AR B e B ARSI L4, JF B A i s
TRFEWAZAL RIS, ARSI, AR AT TR BB SR AR DML

12CHH A2 EALINAL, RERUOERRE AR B ReM & F. T BB AZ AL, ik
FATLNI2C 2 LRI R HLOA B . BT X e R R I AR AL, BUAIZAS K AR ERER M i 7 17 5. 2
P LS R T

B T LA BB 4 B HLB IR B
B HLA(ENL) T4k B R HLB (ML)
P FLA(TENL- A% i T K 45 5 HLB (ML)
B HLAZE Rz AL

=

N

D ISR R LA B LB
SR HLAEEAL) T R LB (ML)
R HLACENL-H2 ) A 5 LB (ML i i) Fe WAL A 3
B HLAZE Az AR 5

B AR AP DL (LT 002), Bt 1 A4 o2 dr EHLCHR A HLA) R AL B OF HE5 A

RERGAEZ AN P R WL NI 2C B 2k E B B RS B A SR 2 BRI AR S5 4. oy 18 RiREL, 12C30RF &b
B, XAHLERE T 12C R L EATH12CH: 1 MLk 5 %R .

2 2 A B ZURGERER s, IBASE A A 1 B AU SRAG AR e R A 1 AL
W2 25 R AERL o I RE P KN B A5 5 2 1 2 SRR BISCLIY LN B {5 5 220 R D 128 AL 1Y

b {5 5 Bt EHUR IS BRI s A BRI BRI x, A2 BN A R AERES . A AR
MAURLARES B (KI5, B0 4 R R I 8 LA 1 I B R A, N AR BB S 5 4 2 .

APTCHIP MICROELECTRONICS 20-3 C:rcmp
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12C

20.2.2.1.2 —fR 4

SDARISCLH#SZ M F 2k, i — > bh PR BIE M A IR R . Ha LW, WAME S HE RS

R R B2 b AR A B TR A DA SRR S I Th RE
100Kbit/s, 17 7E P B3 T ] =78 400Kbit/s . 5 7E e 28 FAEAN 2 1 (1 27 A R AN e i 1k 400pF .

12C i 26 B A A A Am A 3R mT LA

TRV T e AR BCE N N RIBARR BRI RIS ERI2C I B, PROEBLURI2C_MRE A7 & I PRVALA K.

Table 20-2 W RERH

I2C Clock PRV Baud Rate FAST % Error

204 96000 0 -0.16%

156 125000 1 0.00%

20 100 192000 1 -0.16%

48 384000 1 -0.16%

184 96000 0 0.27%

18 140 125000 1 0.00%

90 192000 1 0.27%

43 384000 1 0.27%

387 96000 0 0.10%

375 296 125000 1 0.00%

191 192000 1 —-0.16%

94 384000 1 0.35%

191 96000 0 -0.16%

18.75 146 125000 1 0.00%

94 192000 1 0.35%

45 384000 1 0.35%

100 96000 0 —-0.16%

10 76 125000 1 0.00%

48 192000 1 -0.16%

22 384000 1 -0.16%

94 96000 0 0.35%

9.375 71 125000 1 0.00%

45 192000 1 0.35%

4.6875 45 96000 0 0.35%
APTCHIP MICROELECTRONICS 20-4 @cm
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12C

20.2.2.2 fif&%

i T & FAE L Z K5 H(CMOS, NMOS, bipolar) & REEZAEI2C 28 -, it LUIZHHOM LA RSP =AM E R, BR

VDD HFA K. BN bk A 4 L it

20.2.2.2.1 A ¥
SDAFE R 2k I 5 D5 VBT B 805 5 S i I I R AN A o Biodis 26 1 B IR S e 3 DA 20 AR AE SC LA L P 11
]
Change of Data
. / Allowed
SDA i i
SCL E i
fo
Data Line Stable: | !
Data Vaild ! !
Data
Validity
Figure 20-2 HdEH Rtk
20.2.2.2.2 jagf A A 1k Ar

FERCEL AR REF, — SERFIR A5 DU E SUBGE IA R A 147
HSCLE MM, SDAMSARIR, #oE X oiEiafi.
HSCLE MM K, SDAMKAE R, #E XOfE LT,

RO AN 1AL R B BN AR BRGNS, BN T TR BUSY), BEREIFIEL ™4 )5 &

LNPENAFEAL T2 AR

r—=n= o
1 1
spA | LU [ l [
L Lo
1 I 1 1
1 I ] 1
scL ! ! [ 1 l Lo
1 1 | 1
LS| LP_|
Start Start
Condition Condition

Figure 20-3 AL IELL

APTCHIP MICROELECTRONICS 20-5



APT32F171 12C

20.2.2.3 Biigfet
20.2.2.3.1 fEHFTK A

SDA FAEH AN AT BER8AL . B AR 7T N A IRE . a2 B BRI b T DR TEBRAN 7719 (14K
oo WA, BEESA NN Bl fRmE A e RKIE(MSBILSE) . WREURTEE I N HE
B 55 R JCTERRNN B A0 A BE rp T A 55 AR i, 30 m] A RS CLAE 5 4k il ik Ak ik NS AR A . 3%k
S 2 0 B IS C LR 5 2k, < Jm Bt ek 2t .

FLCRPARTE DL, SCVFE 5 12C R AN A R Bdfa s (Bl Un e 8 CBUS AR ) o IXFRRIR % 0 T 1A it A% B A 72
—A TR, WA LA IR R, A RE RN AL,

Acknowledgement signal

) Acknowledgement signal
from receiver

from receiver

SDAEIEIIIIIXIIII LR

E MSB ' '
sect i [T T1 (1] [L] [] |
b 1 2 8 9 1 2 9 b
Do ACK ACK Do
Start / . . Stop
Condition Byte_ compl_ete, interrupt Clo_ck_llne held low _ Condition
within receiver while interrupt are serviced

Figure 20-4 12CR MBI
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20.2.2.3.2 Ri%&

LA A B AR S AE 1 2C DR rh R A AR o AR 5 7 S OIS Bl bk ol i e LR AR K o R i £ 80 5 I bk
THIEREN, FETSDAMS 5 £k (R Fa ) R HIAL A2 A .

PRSI 0 A I 5 I J b S9318] A RL RS DA 5 2k, I BAEX AN By i (30 8] — ELARFRHIR. 2488, TE R setupAl
hold I &) L 2T F N A

MO AR S BIREAS  JE AL URE N NEE S, BRARZ AR A& CBUSHHLAE .

2 A4S0 T2 I 2 AL R B (G G I A A B — e S AE 5%), MWL 0K B B i o I 2L AT RA A — A
feibhr, ZabzfEhm.

A R LB S 25 1 AL, (B 7 — B[] J5 (K44 i b ok AR CE 2 (8l 17, XN BN 2% 1k A%
. R, MHUES — DT 1L e R AL B AE — AN ARRIZ", 5 N 2 Ik F 300 A Lh 00 2 DR -5 v vl
o EFEEML A AR

TN A Bl s, A RIE R R TN ST, S URAL-AOEmIZ A M D AR . LKk
WA 2SR TR 26 Lk ENUR ™ A4 1Ay i A TFIR L.

Data output by transmitter

i i Data output by receiver

P
N ]
o]

9

! ACK SCL from master
Start

Condition

Figure 20-5 pM%&
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20.2.2.4 e bk

20.2.2.4.1 F%

JTE ENEI2C 4 EAEMBER R 5, # oA e T a SR, B RA R T o HE A 2. BT
A G I Bl PSR

I [ A5 ) P R R 31 2CH: LTI SCLAR 5 DI g S, SCLE—/N s B T B 2 ik B 84 IR B~ o B s o H aa ok
B, JFH—BEA A AT, B S IKSCLE RN #hA8 m~F. SR, 1SR He m B o84k T4
HARIPIRAS, B4 XA b P B & kB H A 2 2 m SCLAR it o R Ui, SCLAVE HL-F 2 fREFAK P 7]
B A FR SN I B B PG, S SRR P T OB o O N — NS5 P HRDIR S o P A IR rE - 1
SERME, WHEIME SR R . XA SR B SCLE S 2k L Ml AR M AR T, JF H A a8 00T 46%0 th el
o B NMEE TR SRR, S FCK SCLAE SR,

FERXANMAETHAET A0 I Bl AR L~ R i A R 1 o S0 R 8 A B b A, T v o 1 ) s R o L1 DR A e
A

20.2.2.4.2 /&

R RS R, EHLA AT BUR R —MEd . P ERE A BHUVE W] RERIN P AR aG A, Xt 75 A

fhH R AAESCLAE M FISDAfE L 1, R EHLARE sy BT A, e ENLEAE AR, A EHAZK
MEBISDA EIFAZR ERIZEN T, TRENATBrEfEdmmy, LRk T .

FrT LAAE Z AR B bk A B — M B BUR I ME AL LB . i R 2 A AV R Fhk A — 884, A
fhd kSR R b BOk A 1 THUE AR M S R R 8, rlfefid P A A EE £k,

KB WAL T IARFAAA T A= b — B A Bt

IR — A ENUEA MV REIF HAE TR Bk &% 1A, A A T RERRAS AP B ENLIEAE FHEE . BT RUR AR L Af
NN % e e sl M- el .

H1 T 12C 2 R A U B 58 4 EAUR A B b A ooE 1, B LS i e E0L, BB RO e U
HL o

BERITERE R — 5, URAE— AN AT AR, R LR RS LR R % B2 MR R, T4 Bl
i B 75 A B 50 8 A (S W2 . IR B, AP S0 VPR AE RIS 1

o EERARAER L

o IERRIAA

o EALRERAFILE
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APT32F171 12C

20.2.2.4.3 KM RS HLHIEAET

B R [FE LA, B 7R DAFEAP G AR A, 3w L SRR M it R Wi 5 PRI ) R ik i B R A, SCREE T
[ AL Bp ] o

ST E AR O, 185 A B A T AR B ) SR AL i B (E 2 75 L A) SR A g A 1) 7 ko e
BAANTFEREN T XMEN T, MHUEREIRNZZ 75, fKSCL, #mflik EVHEANERRE, BT
MMLHE S 7 B AT 15 it A 1k

SHFALE RSB, Eehn— R LA TR 12CEE R — N IIREAE112C, A4S w] US4 i B I o P i
KA FP2 R BRARAR S B, IXRE AL T 52 1 Bhad A% B WL N B I S

20.2.2.4.4 7RS4

EUAHRI(S) )T, RIEHRMNUHIE . BRI B 707, S8R AEHRE 7 A (/5 )——O0FK R Kk (B), 1#RiL
R . BUEEm a2l BN AR AP R& L. B, WRENABMEEE, Baea=d—AER
EAEAL(SN I H FHEEE ML, AT B4 — ME AL SR Bk A& nT LE X MER A A

Al LMES R N

o TH-KiKimLE M- RIEBIE . AT R A .

o ENUEE AT, MMPLEEEIE

FEH— NN 2], TR A LB, 1 AAL-FUSC i WA B — N ML ik S o I AN BT OR B A
LA

(G VAE S 50l W o

o AR DI, RGNS S E R, HR R S A MR TENIE T E
SRARAL, B ZRIE B E RIS T ARREATL

S SLAVE ADDRESS R/W A DATA A DATA AINA [P

(write)

A = Acknowledge (SDA low)

NA = Not Acknowledge (SDA high)
From slave to master S = Start condition

From master to slave

P = Stop condition

Figure 20-6  EHL-KiE¥mF-HE AL
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20.2.2.5 7Thi Sk

12C 21 T hk I AR R AR L5 (58 — N 1 e T BRI BL. #1412 “general call’ 34k, AT ELGHIE
P SR BRI E . SAEH T IXA IR, S BT S B AR S SR, SRR T DL AR 2
fik. "General call 55 — A>T W 5E LT 8 F R ZEAT 1R AT -

20.2.2.5.1 B XE—NEFHEAL

BT RIRT TR T MLHBSE . S584 2 S AR AZLSB(least significant bit), & X EHEALEII T . H8AILSBA
O B EMLE M AWML IEEGE, THLSB LI B = HLE M FEAS WP LI B

hEROROE R, RGRNEAN BRSO, Wk H CRMEERAGE AL AT LU, WA BEVLRS, %48
PRSI B T ENLIE T O M- B8 M- ik i o MU A2 A3 I fR A T 2R 8 AL 3 S Air

MALHhE AT DL — AN 58 356 0 A — A AT g FE i 0 ik BT RGP IR AT R FAE — SuAH R bk i 2845, AT LA AL
BRI A SR AR 4 P LA IX S g R AT RERI 2 o 2 F AT g FE b It A0 A B0 B e A I S v e . Biltn, sk
— AN BG4 [ S8 MO RE A R 3ANTT G A Ay, B4 A 8N ] [f 5E M bk A7 () S T LE S [R] — M 2C 4k |
12C 2 2 N 2 B3 25 1 ST 2C H Bk 1 4 B

W4 3E8 N HLHE(0000X XX A1 11 IXXX) PR B8 A%ER &, i FTable 20-3. 11110XX WH A& TREE 2510467 FHEAE -

Table 20-3 #H—AFHEX

AL EHAL ik
0000 000 0 General callisit
0000 000 1 g/ L ASY
0000 001 X CBUSH1E(2)
0000 010 X R B LA [ ) e s )
0000 011 X TR B 20K R A
0000 1XX X HSHEE A E ALY
1111 1XX X TR B 20K kA%
1111 OXX X 10h7 bk
HER:
1. FIT A 2 AN SU VLR B R UA L 5 B2
;urm CBUS HiliLfR i %5 CBUS FRA A 12C BEFRAMBIFRAMEM . 12C SR MR Z L5 A 7

3. AR A E AR R Z . AR DL AR RIS LR AT g Fo v i 82 12 it
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General callibiit ok FHb12C R 28 F IS — 8 F, (H2R— 283 BT General call %, B4 €Al LA
T AN R IE N R AW Z b hE . R — A 28R 5L 7 2 Mgeneral callib b SREEE, AS4 e nl BLR B Z bt 7+ H.
PLMAL-$2 0t TAE .

S5 A R TG 5 1555 A AL TR DL SRR %5
TS AL S S o (551, LIS VB A R 8 o 200 . General caldB A, s~

R E o

i B FE PRI L -
e LSBHILAIBAZO
e LSBERIK/IBZEL

HRARALBARO, HALE A FHH LT E X

e 00000110 (H'06"). S A3 H HHAEM S5 N MHUHIE AT g AR 2 o WEIXAN2-E 175G, Brd ik i sene 5
general callibib 28t > B A0, IF Hace bk b B rT e o ERAE LS — @ ERIER A h K
SDAFISCL, K FoBHEERZE.

e 00000100 (H'04"). HHAEM: S ANMHLHEEF AT gRfE S 2 WEIXA2-FA T4 G, B it if e Mgeneral call
Hhctik (1 28 PEK 2 B e A THUBE R ) AT e R 4y, (BN E AT

e 00000000 (H'00"). ASfe¥FAE
Pl T A AR A #E A € XL, I HLT A S84 80 0 20 208 e T

UBACRIBIEAN, 2-4 ¥ 81— il fhgeneral call, £ RFFHIt —AMEEIEEHLR S, HATH SIS, ©AM
Rk — A TR UL TR HUR Bl SRR 5 TR A A B, BT LA H Al 4 fhgeneral call A
SR CR S R R R

BT PR TR TAAE VB EALR L, XS LR DL R R A b R BE A (B B R HL) BRI HL
ARIEAEAT EHLAE SAF R B BAE . BECF LR AT EAE ML, MHLBIEER L — A+

FEREE RGN, —MATRERIIE DL, BEAF ENUAR SR e 2R 48 R AL 5 3o MAL- B Ui o

FEXMELL T, ZRGEBCE UF I T NURT A YR A 2 BL- i s (LA AR AE AAL-Belieim s 20) 8 7 BEAR st ik 73X
ARG, B LTI TARAE - A% i
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20.2.2.5.2 f@IHFH

BT LRI A PRI E R RII2C 2R o AT 12C 2 22 IR 1) B0 (1L mT DAAE A o B 107 AR BRSO 3E SR, - (B
M R HLBE B O, B F SRR S A i b 2k . BAR B PRI B L, e AR AL e Th RE A I R]
HOBD o T LA A BB BB 0 5 LA R B B, AR R .

FERXFMBEBL S, Bt mT L — A PE il & i i) 2 p e dh i ek AT

XA UG IERE i T LA PR

o —MEINL(S)

e —/MEE4HZT5(00000001)
o —NEM ANk (ACK)
o  —ANEERIAAI(ST)

7 LR MRIAGLS TR & LSS, TR 15(00000001), 53— FrHL T A A LA B2 10 40 e
KORFESDAMAILL, PLEIRIERAA T oh (8 MEF. AERIEIL S SDA LRGSR, LI T LDl
MR B SRR B SR S

B B AR LA B STIR £ 80, 7B R 1

IR TR 2 BB RS II PRk ot XAkt R 7 ik a R R R ST, B IR AT SRV R

APTCHIP MICROELECTRONICS 20-12 C:rmﬂp
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20.2.3 12CR&HMEHT B

LL100kbit/s ik FE 4 3 AN 747 F- Ik F12C B il CAAFE =T ZFERAZN T . 12CHIR M C2 SOy 7
Bl P9 A, T A BT BT R AR I2C AR o BRI 2C R Z T AT LAY R T PR A -

o SCHFRISA00Kbit/s L i PRI A

o 10fZFHEMEI, SCHF1024 i hi ]

Y RI2CRLHIEH AR A :

o CHIMNI o TR BALRH T 2 I R ATHE, T 5 22 LL LOOKbit/S BT PR KT E o ICHIE H AR IRIE D AT DAZE AN I e A
HIRTHE T SCRFAME L 2 3 L

o TAIFHEPTSCFFMIII2 AL AR IR v TR L R R, AR EE LA G AN 1047
STHETT PLIRAS £ 1045 AT I bk = 1]

FIT A K1 2C i 28 12 11 28 F 0 S R bt A 28, At AT 58 5 22 LA4OOKbit/s [ 3 i e il o A i s . A I 75 SR 2 AT
AE [ 25 —~400kbit/s &4 eI 1 REREK SCLIE 5 FIMK T DA RS AL S . DRl Qi 280 b 200 ) e 2s,
A2 BEf% IR 100Kbit/s [ #8344 3 4TS .

i AR0F100Kbit/s I # A REE IR I2C R LM R G B TAE, BUNENITCER B & e s, A rlae kA ik
T 1) 5

SCRPPRIEI2C 2 2 I MHLRT LU T 762 80 1047 ik, ERHERAE 700 Tk 775, RO 7 067 T4k A S A HLA%
B AR B b o 74 T AN 104, T HE RS AF AT LUR A IFE R — M2C R R G b, AVE RS2 TAEE0R]
100kbit/s {17 A5 28 2 02 400Kbit/s I PR 3o 2 FiTA7 78 1Y T AUAURE R (1 T AUAR AT LU A 747 538 1047
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20.2.4 1 PEMER

TEPEA U, 2 RTI2C R e & s, #3024 H - P RISDAISCLAE S 4k [ & K A R FEA AR,

BRZ BT AR YEA [ 42 -

o KRR N F|400kbit/s

o HAITHIESDARI R ATHEISCLIE S HIN F A . AHREHREHE RLRFLLWCBUS, FANENIARELIEAIX
AN

o TARLEPUEM 2R E LA N EANH BHRNE S, I EL5 N i e it 2 e fd 2 3%

o TAEEPUHEM S 24 207 B HH i W T SDARISCLAS 5 1 T B bR )

o IR TAEAEPEBR B T, A SDAFISCLIIOR L AL T B20RA, WA Tk,

o FEBILZL FRIANE b B SUE R A I 2C B T RV IAE S BRI R X TR R AR L 2R /N T 200pF
FIgOL, LR AE AT R — NP X R 2 4 3 F R AE200pF 2400pF [ (1 0L, by s A4F AT DL — AN iR
PR (R R3mA) B — N IT R U .

20.2.4.1 1067 5-4k

i H 1047 FHEA KR 12C @ 8 RIS B o 1047 bk TR R 1 4647 (S) M EE R AR IR AL(Sr) JG 238 — N T R 7 AL+
R 1LIAXX XA S -

104z b A LA (70 Fhk 77 30 7407 FhE AT 104 FHhk (28 F AT AEEAE [F —AM2C 8 26 1, JF B 747 F-1kA110
A7 331k AR B84 E AT LA AE b A5 20, (100Kbit/s) f) 5 4 Hh el bR 15 28, (400kbit/s) ) R 45

JRUEAR MBI 111AXXX A 8T AT eI &, 1HE REARHE E11110XX2 100 F-HE AT AT . B FAY1111IXXH &%
HAEBRKMAEA .

A — KA T AL E X
10fz itk th A2 4e 7 (S) B RS AR L(Sr) Ja (1 Sk A 71 4L

BT IRT7TALZ11110XX,  Herb (8 5 AL XX 106 bt () i i AL (MSB); 55— AN i B S8 AL i 5
FkesE AR T ), ORAR EHLE WML, 1RR EHLEML.

WREEE A0, AAHE AT RT T 8L HIHE(XXXXXXXX) . R G ZEL, A FAFEI AMHLR S EHL
SHEAETT
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B — 107 -4k 5%
1007 F-HE L T BE & SR B E A . AR K BB AL ks X

o FH-KIEuA MHL- o R I%E — 100N EE, BRAE T AR . RGNS, S MHLE E AR
HhEEREE — N I RT7AL(LLLLOXX) AT L, I H W S8 801 i 5 A & 15 0. 1R W REZ A 8/ F AR RE ILAC
b, HHREANZEA(AL. A UCHED R MHLE 4k L5 A7 35 8L MM LI HE (XXXXXXXX), 33 i fi
NAZ R A I MHUCAEDS, I HARIERZ L (A2). TUEE ML — BELAR B IX N PE TR kA, BRI e IR B 147
(P)EYF J5 THI ERAE A [F] WAL () 25 5 4R A2(Sr) o

o TML-BC A F 107 ki (o) MATL- A6 o B OB, A58 — NSRS A e AR R T A kA T A, ELEIRI A2,
B I AR B T AR A AR R . FEE AR AL(ST) S, TRECH ML e B Rk ol . SR
P AL AR IR RS 55— D I BT 7602 SRR AL S 7 AL AR R, I HAWT 588402 5 81, iR i,
MHLA B O FhER], IfF Bk ok, T2z MLAIE R Z A3,

M- 3E 02— BAR A PR PIRES, B RIEIE]—AME 162 (P) B — AN IR AN [F WML L ) 5 5 R 4G 67 (Sr). 78
HE RGOS, A HEMHB S IR G RS — AN T R 762(11110XX), HHAWRE 6. Hi, BTk
BAONLG 10A bk (28 F), B MALHBHERZ 11 110X X (G 74 stk (1) B 4FASUCES), BT LLE AT R 3 A AR AT — A e 4
Fhkik

11110XX
SLAVE SLAVE
S ADDRESS | R/W | Al | ADDRESS | A2 | DATA | A | DATA |A/NA| P
first 7 bits (write) second byte

A = Acknowledge (SDA low)

NA = Not Acknowledge ( SDA high)

P = Stop condition

From master to slave

Figure 20-7 FEHL- K14 104z bk 31k MAL-B2 0k
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20.2.4.2 General CallS-htfiEEIEFT

12C i 28 100 bk (1) T bk I FE A L 46 067 S5 19 Sk PR A ik ke e AN LA MLk o . Horp 491 715 2 “general call” ikl
00000000 (H'00%).

10f57 341k J7 A MALER 742 T4k (9 MHL—F¢, Wi f"general call” 34t

fEF EHLAT LA7E"general call” 5 20X EATHI 1006 bk . XAMELL T, "general call"$iifm, BHEHE WA ELLH T
W, XA R AL AR S 106

1047 Sk e 4455500000001 (H'01") i AR BR7 47 -4k —HF .
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20.3 I2CH} &
Table 20-4 HRHFFER
Parameter Symbol ﬁ‘{&_ﬁﬁ%mcg% ﬁeﬁﬁﬁﬁ@mcﬁ& Unit
Min Max Min Max
SCLH i JE 1 FSCL 0 100 0 400 kHz
{5 IR AT UG 7 2 [H] PR ek 28 2 R B ] TBUF 4.7 - 1.3 - us
HE)EH 7 Hold time
fzi)ﬁ;}; S B THDISTA 40 - 06 - us
SCL & B HL T I TLOW 4.7 - 1.3 - us
SCLI g i) iy BT THIGH 4.0 - 0.6 - us
HEFIHHLHSet-up time TSU;STA 4.7 - 0.6 - us
HBAEAL hold time THD;DAT 0 - 0 0.9 us
AL set-up time TSU;DAT 250 - 100 - ns
SDLFSCL{E 5 ) _EFH ] Tr - 1000 | 20+01Cb 300 ns
SDLFISCL(E 5 1) B[] Tf - 300 20+01Cb 300 ns
& 1E47 1 Set-up time TSU;STO 4.0 - 0.6 - us
MBS LM AR A Cb - 400 - 400 pF

APTCHIP MICROELECTRONICS
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20.4 FFAAB U

20.4.1 8K (Base Address: 0x400A_0000)

Offset Address Name Description R/W Reset State

0x000 - - -
N Reserved

0x04C
0x050 I2C_ECR BB BE 25 A7 48 w -
0x054 I2C_DCR P AR 11 2 A7 38 w -
0x058 I2C_PMSR HLR A RS T A7 48 R -
0x05C - Reserved - -
0x060 I2C_CR P il B A7 A R/W 0x00000000
0x064 12C_MR BEATTFA7 3 R/W 0x000001F4
0x068 — Reserved — -
0x06C - Reserved - -
0x070 I2C_SR RETA4 R 0x000000F8
0x074 12C_IER rh T e A A7 4% w -
0x078 12C_IDR WA L A7 A w -
0x07C I2C_IMR DR A7 2% R 0x00000000
0x080 I2C_DAT s A4 R/W 0x00000000
0x084 I2C_ADR ML 2547 2% R/W 0x00000000
0x088 I2C_THOLD Hold/Setup ZE i 4% il 25 77 4% R/W 0x00000001

APTCHIP MICROELECTRONICS
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20.4.1.1 12C_ECR (W 8 b 77 5%)

e Address = Base Address + 0x0050

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2

10
& a) Zl o
Q9 7 x| 0
a ad 0| x

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

R|R|R|R|R|R|R|R|R|[R|[R|R|R|R|R|R|R|R[R|R|R|R|R|R|R|R|[R[R|R|R R
w
Name Bit Type Description Reset Value
I e P AL
CLKEN [1] W | 0= %% -
1= {EREI2CHS &
A BE 4% ) £
DBGEN [1] W | 0= Tt -
1= {EREI2CHEHR AT e
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20.4.1.2 12C_DCR (Bf4h2E 1k 77 5%)

e Address = Base Address + 0x0054

[
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2

DBGEN
RSVD
CLKEN
RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

R|R|R|R|R|R|R|R|R|[R|[R|R|R|R|R|R|R|R[R|R|R|R|R|R|R|R|[R[R|R|R R
w
Name Bit Type Description Reset Value
B A% A
CLKEN [1] W | 0= T -
1= 25 1kI12CH#h
YR (45 A7
DBGEN [1] W | 0= Tt -
1= ZEib12CHE ) AT e
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20.4.1.3 12C_PMSR (BEEZTERSTHR)

e Address = Base Address + 0x0058

=

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 6115 14 13 12 11 10 9 8 7 6 5

w
N
[
o

HIXARAR, 12CTIRERFFAAE . XA, 12CHIDIRE
PRES TR, (HAR R A A RS ThREAN 2 50m, LT
K

L
pzd a pd
u S o S |g s
Al o Q n | X o
ol x 2 X |olx
olojo|o|lo|o|Oo|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]O ojo|o|o
WIWIWIWIWIWIWIWIWIWIWIWIW|IWIWIWIW[W[WIW[WIW[W[W|W|W|W WIW|[W|[W
Name Bit Type Description Reset Value

CLKEN : B 8Pfige/2E (RIRAS
CLKEN [1] R | 0= I2CH 2k 1k 0

1 = 12CH Bl ff g
IPIDCODE [29:4] R | BHYRAE R, JL26fr -

DBGEN : it

0 = dbgack_sclkiit A X 12C e Jo 5

— y: )

DBGEN 31] R |1 dbgack_sclk#ffi fit . 0

APTCHIP MICROELECTRONICS 20-21
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20.4.1.4 12C_CR (I&#|&515%)

e Address = Base Address + 0x0060, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5

RSVD
ENA
RSVD

Sl

STA
STO
AA
SWRST

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o

ps)

Py
Py
Py
Py

Name

Bit

Description

Reset Value

SWRST

[0]

SWRST : 12CH 5 7
0= %
1= PE—ANRIEEAL(12C_PMSRA 17 8 AR 234 5 47)

[1]

RW

I2C] 2.

0= RNRIERIZAT (N2 SCLIR 4 ik i 3 7] P SDALRHF 55)
1= M A LHbHE (B 2412C_ADRIGC A A LI UL 3]
general calliihik), BiH fERSOR IR T 8, Rk E

iz

STO

(2]

RwW

12CfE 1k

0= AETERZ ERIFEE IR

1= PEE—AMEIRAL . BRI R R A E IR, STO

Mo H gk . TEMNUBE, XA FH R S 24 1%

W . EIXFELR, REEEIEA, HEAI2CHEDSINN
TV B 147 I B D)3 B A 4 FhE 2 - ML (STO

R 971 2CHE 75 )

STA

3]

RwW

12CJE3h

0= LAEFE MM

1= MiEE RN, 12CH N TAEEENE I HANI2C 24
FPRZS, WRBLET N, BAF=E—NRIEA. R
AN, IA12CH: I S5 215 B4 5 B 7= A — AN 2 46
A CE b = AN N |51 =) PR ot Y VA ) e CY = I 2 VA A =
PEE.

SI

[4]

RW

Sl : 12CH i

0= iHkkSI

1= ArhlrdEEar, HSINLE, i2c intfE S AE, A
SCLfLfmsk = hifk. gy, HEISIHHER.

ENA

(8]

RwW

I2Cf#igE
0= ZXMI12CHE O (C4I2CH; W25, SCLFISDA i 2%

APTCHIP MICROELECTRONICS
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H, BEA AT AT N)
1= ffiggl2CH 1
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20.4.1.5 12C_MR (R EFHFR)

e Address = Base Address + 0x0064, Reset Value = 0x0000_01F4

3322222222 2 2111112111119 8|7 6 54321020
1 0 987 65 4|3 210 9 87 6|54 3210
o = >
> 9 x
& i B
o|o|o|0|O|O|OfOfO|O|O|O|O|O|O|OfO|O|O|JO|O|O(Of1|1|2]|2|2]|0O|2|0O|O
RIR|R[R]|R RIRIR|IR|R|R|R[R|R[R|R|R|R|R[R]|R
WIWIWWIWWWW W WW WW
Name Bit Type Description Reset Value
o SE
TXAME R 13 B S 2R 11 JE (FSCL). PRV (pre-scaler
PRV 11.0 RW o Ox1F4
[11:0} Value) I Fi T 1 04 ROk 74 FSCL:
FSCL = PCLK/(PRV+4)
PR
0= ZEHIPRHAE, fERebruErial. EXMEAXT, ml
FAST [12] RW | “PRMIG T b 2019 H B KR 2% 9 100kHz. 0
1= flgetidgisl. fEXPMEAT, AR B
N2:3F H s KP4 % J9400kHz.

APTCHIP MICROELECTRONICS
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Table 20-5 #:F PRV, FAST f1 PCLK ) FSCL {8, 547 kHz

. PCLK (MHz)
PRV (Decimal) FAST
10 20
500 0 19.8 39.7
400 0 24.7 49.5
250 0 39.3 78.7
200 0 49 98
125 0 77.5 -
125 1 77.5 155
100 1 96 192
62.5 1 150 300
50 1 185 370
25 1 344 -

R
1.P

2. PRV {57 J5 /2’500 (k).
3. PRV A LLE’000 (75t il)

CLK FISIR 2 /b & FSCL MR 6 f%(H T SCL [FE+HIREHL).

APTCHIP MICROELECTRONICS
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20.4.1.6 12C_SR (R&FFR)

e Address = Base Address + 0x0070, Reset Value = 0x0000_00F8

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

@] a
> o >
N n N
o o
oojo0|jo0|jo0jofofofojojojojo|jofofofojojojojoj|jofofof1j1ja2j2j1|0fo0|o

Name Bit Type Description Reset Value
12CIRA A

FEERSARY, A 2780 AT BERIRS
12C_SRA {71 f=0x000000F8. *412C_SRI{IMH & XA E AL
By, RUIHHTBRAEMAHRE R . I e IRS(H AR ER
SR [7:3] R | EATEREHE K. H12CH O FPRESHHAT BIFEARES Ox1F
I, XA AR E RS R RZORSAND, IEHSIH
hroti Bl

P A X LIRS S, AT AT BN — A3 fERL A& I2C
FEOPATHI N — A3, #BAET —TUh ik .
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Table 20-6  FEHL-RIZEENRFIRESHG

REPATH T —A3E R A
RERTD AL X 2CERPUTHI T —1
STA | STO | AA | sI Mk
NEAINGIB: B REPN
. 12C_DATHHE N | ¥ Aik AL kA2
A1 éJ: . \ N
0x0000_0008 | s B 5% X |0 | x| 0 e CRP | S, B SACK
FISIE %=
Kb A | AR ABUAEAIE
2C_DATJF g A | o0 RS
0x0000_0010 | EE MM DKL | x 0 X |0 | o giac crir | ACKs RS L
fShEE i, WK
S W
T
RAESA R R
0 0 X 0 | 12C_DAT, # 3 HA5ACK
12C_CRHHISHEE Rl
¥412C_CRHIHISTA
o 1 0 x | 0 | B1, JRKI2C_CRY | ¥ RIEHE LT
0x0000_0018 | &4k ki%, + Huks
ACK #12C_CRHHISTO
0 1 X 0 | 1, JH¥I2C_CRH | B RkikfEILAL
[RISIE %
N %
HI2C_CRITISTA |yt i, g
1 1 x | 0 | MISTO#EL, ¥ YN
12C_CRHISKE % "
MHLHE RIS A 2
0x0000_0020 | &#Ki%, HEHIK Ak G S
F|ACK
Bl o am ki, i - = =
0x0000_0028 | 2 ¢ EHS S I I
Bz k%, H - = =
0x0000_0030 AR FIACK A - GRS GRS
0 0 « | o ¥12C_CRHMISHE | BU2C Rk, Vi#eH|
T2 R%E MALHbHE S F MBI
0x0000_0038 | 5L, B RIZH s K12C_CRAISTA | 245 B 512C 4 %
I, BRI 1 0 | x | 0 |&E1, JEKI2C_CRY | R, JEKIE il
HISIEZE P ive
@
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Table 20-7 FHL-EWEIREG
RAEPATH T —ABE 4
R REEX 2CENPATHIT—1
STA | STO | AA | SI e
PEIVNIN: LI REPN
. o I2C_DATIH HE N | K &8 MLk AEL
0x0000_0008 | #Zhfr C\ 4 K% X 0 X |0 | g $12C R | Bn, 3t AHACK
ISHEZ
g | A
0x0000_0010 | Btk | x | o | x | o |PCPATRREAE | \or, mmmmp e
o MIRC ORI g, mass ezt
‘ H< e
g
0 0 < | o K12C_CRHHISHE | Bi2C L, D)3
TE 3% AL 1 52 ki UL
0x0000_0038 R %%Tﬁjg ¥12C_CRHIISTA | ZfFEFI2CR &=
1 0 x | 0 | B1, I¥I2C_CRY | W, RJEKRIE i
HISIE % rstiva
¥12C_CRHHISIE
0 0 1o % Kl B EdE, R EIR
¥12C_CRHIIAAE | IFIACK
bbb R e
0x0000_0040 | &4 k%, 3 |
- Aéijili R ¥12C_CRHHISIE
0 0 o | o % Kl B s, SREA
¥12C_CRTIAATE | IB[FIACK
¥12C_CRHHISTA
1 0 X 0 | B1, JKI12C_CRY | ¥ kixE L LIGHL
ISHEZ
AL HE RIS SR 2 ¥12C_CRHJSTO
0x0000_0048 | £ ki%k, HEAIK 0 1 x | 0 | 81, I¥I12C_CR | ¥ &ikfEILAr
FIACK ISHEZ
FHI2C_CRIPIISTA | fpssr o
1 1 x | 0 | MISTO#EL, ¥ giﬁ%ﬂ; wE
12C_CRHI{ISIEE ;
o W
R, H12C_CR | ey — s,
0 0 1 | 0 | hHISHEE, ¥ o = 15 [T ACK
eI E M S AT I2C_CRTHIAAEL | ™
0x0000_0050 N
TACK s, HI2C_CR |, e
S K UCE N — AN,
0 0 0 | O | FHISHEE, R 5 AR FIACK
12C_CRfAAEE | =/
e s s, #12C_CR
0x0000_0058 L‘I}Zgi&ﬁu’ A5 1 0 X | 0 | FISTAEL, ¥ | HAOEHEERIGA
= 12C_CRHISIE %
@
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12C

BAPAT R T —A 30k

2CE: O HATH F—1

REARG HE é
S ALY STA | STO | AA | SI ZhiE
SEHHE, K12C_CR
0 1 X 0 | FHISTOEL, ¥ | K RIBFILAL
I2C_CRHHISIEE
Be#E, K12C_CR
1 1 « 0 FHISTARISTORRE. | K k& EILNL, R)5
1, JH¥12C_CRYI | FERIEF AL
SIiEE
@
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12C

Table 20-8  MHL-BBUERESTE

RBEX

BAPAT R T —A3hE

2CEOPITH T —

STA | STO | AA | SI e
¥12C_CRHTISIE | | . L
X 0 | 1 | 0 |%, HKI2C_CRHIH gféﬁi VR, R
B A AL+ 5 AAE1L
0x0000_0060 | ,7 7.
- #AE, & TACK HHI2C_CRAIIISIN | b0 i g
X 0 | 0| 0 |% #2Cc_CReH ‘;EACK T
AATEZE =
N Qi
RIE ML+ ilz?gCquEﬁS”ﬁ\ R CRHR, JHR
: X X 0 1| 0 | %, #I2C_CRH
{7 i R A (FE 2= AAE 1 [H ACK
0x0000_0068 | WL ), s " —
WHLRES, WeEI 2 FH2C_CROSHTT | e s, R
HLfﬂiﬂZy JBIE TACK X 0 0 0 é‘:‘" ’Iﬂ‘|2C_CREPE/‘] jBIEACK
AATEE
12C_CRHTHISIE | | . .
X 0 1 | 0 | %, #I2C_CR*¥ Efgﬁﬂiﬂﬁ’ R
Iz #General Call b AAE 1
0x0000_0070 ‘ ‘
bk, R TACK H#12C_CRIMISIE |\ oy g
X 0 | 0| 0o |=Z ¥i2C_CRHH ‘;EACK T
AATEE =
RIEMHHBE+E S FHI2C_CRIMISIE | o0y 2 o
frint T e i (7E X 0 1 | 0 | %, #I2C_CR*H EAECL% VR, iR
0 BUBERUT), 1) AAFLL
x0000_0078 "
- MBI, W2 F12C_CRHHISEE | 1 1 1 i q
General Call itk | x | o | 0 | 0 |% si2c_cRipy | o CIRH EE
K12C_CRH11SIi% . .
= WU s EdE, IR
W AN HHE S HEF], X 0 1 0 | %, KI2C_CR*H1 l%;\:CK =
0x0000_0080 | E#EfE, Y I%i, AAE1
JHIR[E T ACK ¥12C_CRHTISIE | | y -
x| o | o] o |% szc crpm | AT BA
AAE T =
. . P4 B ARk e r
PR, HH2C_CR | inist, ik pL
0 0 0 | 0 | iyShi<, h“i% HEiR A Flgeneral call
12C_CRIFHIAATEE | i oy
BADAAL T AL 2, BB R HET ,
0x0000_0088 | S#&ff, W, SR, 512C CR | BLKIR, 2 Ak
A% A IRFIACK Bk s H2C LB, NEAHL
0 0 1 | 0 | HSiEE, # Ik F-hkAigeneral call
I2C_CRHHIAAEL | (H12C_ADR
GC=1)
1 0 0 | O | i, #I12C_CR | Ules A ahak A M
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BAPAT R T —A 30k

2CE: O HATH F—1

SE R STA | STO | AA | SI Bk
FISHER, ¥ U, 2R IR ARHLHY
12C_CRH1AATE HER g flgeneral call
%, KI2C_CRHH | HubbiRg]. —H B2k
STAE1 TN, B ERIER

UBAL .
Ik IR NS v sl )N
R, K12C_CR | HUBEER, RIZANLH
HISHER, # hEF-hkAigeneral call
1 0 1 0 | 12C_CRHHIAAE (tn%#12C_ADRI
1, #12C_CRH1 GC=1), —HE&=
STAE1 W, 5 Ekikies
7
FH2C_CRITISHN | ye o pesigeir, J6im
‘ \ X 0 1 | 0 | %, #I2C_CRH
¥general call 3% AAE L [[IACK
0x0000_0090 | 1, WeHI%dE, Fik F2C CRITHISITE
S i N H Wz A N N
HITACK X 0 | 0| 0 |% #I2C_CRHH EE%{E&%}E’ ar
AAIEE =
s, spi2c cr | ABSIRBUETTHI L
Y WU, 2B EAHLHL
0 0 010 ?;gﬁscléﬁﬁ,] /jifii HEiR 5 Filgeneral call
- AN g
DI B KAk % N
P, KI2C_CR | LB, MEANLHL
0 0 1| 0 |HHISHEE, ¥ Ik 54k Flgeneral call
I2C_CRHHIAAEL | (l12C_ADRH
GC=1)
Pigeneral callF-hti% A, ¥12C_CR w%ﬁ“ﬁiﬁﬂqﬂ%y\
0x0000_0098 | fit, WCEIAeH, (H IS, I BUBLL, S IEA AL
IR EIACK 1 | o | 0| 0 |12C_CRIAAIL iilﬁ?ﬂi”geiera;‘:a!'
£ 5120 crepfy | WU - FLRZ
STAE1 TN, KLY ERIER
o
ﬁu’fio
P13 B AR A N
A, FI2C_CR | HLEER, BB ANLHL
HHISHEE, hkF-4kAlgeneral call
1 0 | 1 | 0 |I2C_CRHMAAE | (H12C_ADR(H
1, #I12C_CRH GC=1), —HEL&=
STAE1 W, 5 kIR
(A
ThERHE 4 AHLBE - B, K12C_CR
8X°°°°—°°A HEEIRE, WeEEbR | o | o | o | o | dsEE, ¥ Ghs
EEA =R G A I2C_CRH IAAIEZ
@
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RENE RAGRE X

BAPAT R T —A 30k

STA

STO

AA | SI

SEHHE, K12C_CR
RHISHEE, %
I2C_CRHIAAE L

BeHUE, K12C_CR
FIISER, #
I2C_CRHAATE
%, ¥12C_CRH¥)
STAE1

EHdE, ¥12C_CR
FHISHEE, K
I2C_CRYNAAE
1, #12C_CRi1
STAE1

2CE: O HATH F—1
ik
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APT32F171

12C

Table 20-9 MHL-RIZEHEZRESHG

RBEX

BAPAT R T —A3hE

2CEOPITH T —

STA | STO | AA | sI Mk
S #E, #12C_CR
X 0 1 0 | FHISHEZE, ¥ gl Rix
e F A AL+ 12C_CRHHAAEL
0x0000 00A8 | .. \
- Bl JEE T ACK SHAE, H12C_CR | fn 5 1 s
X 0 0 0 | HHISHER, ¥ Byikik, FHEHZE
12C_CRIHIAATEE | ABLI A 5
N S5#4E, #12C_CR
EANERRIEIAL | | o | 1 | o | hrosiE®, # HARASHE R %
Huhk+i52 B A i F 2 I2C CRPHAAEL
0x0000_00BO | T fi#k: W3 1AM — -
U e SRR T SHE, HI2C_CR | it o
I2C_CRHHIAAIEE | MMLFFt AN
5, K12C_CR
x | 0 | 1| o |dmsiEE, K | B
MO O 285 B I2C_CRHHIAAEL
0x0000 _00B8 | . " "
PR %, I FLIRE T ACK SR, I2C_CR | BG5S
X 0 0 0 | hHISHER, ¥ B kiE, HHZE
I2C_CRHAATEE | MHLEEH AW
¥12C_CRHHISIE ;ﬁgﬂﬁfﬁ;ﬁfﬁ
0 0 | 0| 0 |% ¥I2C_CRTH | T
AATE iR 5] Flgeneral call
Huhik R 5
VISR e i PN
¥12C_CRHMISHE | WU, RNZ AL
0 0 1 0 | &, KI2C_CR*+ | ht:-F-HkAgeneral call
AAE1 (ln#12C_ADRIf)
GC=1)
o BB I T 0 D
0x0000 00CO wﬁa%ﬁﬁkmk ¥12C_CRHAISIE | MU, ZEIEAHLH
- %, EBEANEIACK L o | o | o |% #12C_CR¥IH | HLiAIAIgeneral call
AATEZ, KI2C_CR | #hhHiRA. —H AL
FSTAE 1 TN, B ERIER
AR
YA M
; v | MUK, NZAHLH
ﬁlZ(j;ICZZCR:EPCEgilg 1ikF-tikFfgeneral call
1 o | 1|0 | e (I H#12C_ADR
AAE1, ¥I2C_CR N
EISTAEL GC=1). —H Mz
W, Ko ERIERE
7 o
@
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APT32F171 12C
REPATHIT —AB1E e N
. 12cE:0
Rt A RRiE X AL
STA | STO | AA | SI ZhiE
¥12C_CRHISIIE
0 0 0 0 | %, #l2C_CRYHHY
AAIEZE
¥12C_CRHISIIE
0 0 1 0 | %, #I12C_CRHY
3 e AAE 1
BE N E AR v =
0X0000_00C8 | D2 K%, IF FH2C_CRITHASHN | 1
Hik#] 7 ACK 1 0 ol o %E,‘ ¥12C_CR11J
AATEZE, #I2C_CR
FIKISTAE 1
¥12C_CRHISIIE
%, ¥12C_CRH¥)
! 0 1o AAE1, #I2C_CR
FIKISTAE L
(=
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12C

APT32F171
Table 20-10 HEREHE
= — ANz 4= A=
A AR AR X REPATHIT —A31E 12CE OHATH T —A 3
STA [ STO | AA | SI 1E
BB HRIPPRESE - SRR AT 2 B ) B
Ox0000_00F8 | o "o crefifgsi=o |~ o e e 1
7] Ay B
T {E e A ok ﬁﬁgﬁggiwgﬁ
L 0 R z e
0x0000_0000 ﬁ{:ﬁﬁﬁ&iﬁﬁ g 0 1 X 0 | Lok AR I HSTO
H R TRy
MIEE,
@
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APT32F171 12C

20.4.1.7 12C_IER (Ui fERE 212 58)

e Address = Base Address + 0x0074

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
Sl
RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
Sl : SIH Wik
Sl [4] W | 0= KX -
1= fERESIH T

APTCHIP MICROELECTRONICS 20-36 C
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APT32F171 12C

20.4.1.8 12C_IDR (hWizk 1k F775%)

e Address = Base Address + 0x0078

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
Sl
RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
Sl : SI iz
Sl [4] W | 0= KX -
1= ZEiLSI

APTCHIP MICROELECTRONICS 20-37 C
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20.4.1.9 12C_IMR (hWrRAEFESS)

e Address = Base Address + 0x007C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
Sl
RSVD

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
SUERE S I IBDIRAS
S [4] R | X210, FoRa Pl ZEAs, Xiti2e_inth s, 0
SCUEMAIMBHAR, AMpeEs, HBISIHALB 58 IFiE

BEUXASFF A7 4% IR 0] (0 2 P g A e Ja BRES s B3 A7 B
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20.4.1.10 12C_SDR (BB 517 58)

e Address = Base Address + 0x0080, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
DAT

Name Bit Type Description Reset Value

12CHdE.

BRI R, R NI2C A2, FE B 16 %
BU R, SR B R HI2CH 2 b B .
DATHRMAT IR, i, EREMAT, Bk
Ri%BEAIMSB, TI7EBIHE R, sk ek s fr
MSB.,

T R T (ML 1 2C A % M), M
FORLIN J (00T (%, SDAFEHIZE F RS IRt R fr itk
Ko FRULATE R ARSI R, DATHS 2L & IEH HORUR
AT b ).

DAT [7:00 | RW 0x00
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APT32F171 12C
20.4.1.11 12C_ADR (ANl & 77 5%)
e Address = Base Address + 0x0084, Reset Value = 0x0000_0000
31%29mz7mz5mh3221m19w17m15m13m11m 9 8|7 6 5 4 3 2 1 0
S @ 0
2 < ©
0o|0|0]|O o|0|0]|0 o|ojo|0o|O|OfOfO|O|O|O|JO|O|O|OfO|O|O|O]|O]|O
RI[R[R|R RI[R[R|R R[R|R|R|R|R|R|R|[R|[R[R|R|R|R|R|R|R[R[R|R]|R
wiw|w|w|wlw|w|w
Name Bit Type Description Reset Value
General Call.
GC [0] RW | ffifexfgeneral calltbhil iy N Dhfe, A“GCALE LN, ik 0
iR E]general calliihit, 12CH: 04 =4I,
12CHE4E
ADR [7:1] RW | @& —A7ALRI12CHE, anSI2CH: O % e A — A ML 0x00

(i s B i), S R Wi 23 AN AL o
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APT32F171 12C

20.4.1.12 12C_THOLD (Hold/Setup 3 i 541 2 77 52)

e Address = Base Address + 0x0088, Reset Value = 0x0000_0001

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 4 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD
DL

Name Bit Type Description Reset Value
Hold/setup ZERT .

Hold/Setup#ER} i1, B F AT
THOLD = DL[7-0] x PCLK, TSETUP = DL[7-0] x PCLK

TsetupI Thold
SbA | S [ |
G B N By
DL [7:0] RW Data line stable: ~ Change of  Data line stable: 0x01
data valid data allowed data valid
Figure 1-8 Hold/SetupZErt
R

1. EAEHIDUE L (F7Sdk).

2. SetupZERT(TSETUP) 2% /> 4250 ns (AR L),

Z /14100 ns (PLEE ).

3. 12C 8 A ZAE W B RIE SDATS 5 _E % /b 45300ns i hold
I E] o FH P D6 A IE A 1A ol oL Sk s A2 12 5k 28 14 1y it
o

4. DLIWEA 8 0.

APTCHIP MICROELECTRONICS 20-1 C:rmﬂp
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B ATAMEED (SPI)

21.1 HER

SPI, HATAMEAE L, XM FED H AT I (SSP), AIRIEZH AT A

=

APTCHIP MICROELECTRONICS 211 C::rmm:



APT32F171

SPI

21.1.1 FEIjRe

SSPs& A LHLECE MHLEE T, W] LRI R R E A st AT [F 2D SR AT I,

FEFE 2 $(Motorola) SPI5 24 4% [

FEEHAMILEEE T, SSPHRATLAHELT:

RILEFIFOM AT B e AT 2l WFIFOF 1642 %, 8HuhikIR
PRI B s B AT 80T, AR AN 1600%, SHLhERKIFIFO

7R B R T R

i 3R K IE BRI FIFO
BRI RGIFIFOG H T
B ARG B W R G I FIFO B 2l 3 T #di

21.1.1.1 SSPHIFEIheE
SSPAH Wi~ Dy Re etk

FHLEE ML R

A G R P A L R 2R R0 4T

D RIROEFIFEINFIFOZAT, 166758, 8 Hihlix

AF 1647 7] G P2 PR HRCHE IR /)

ST AT B AGEFIFO T, IS FIFO H W A H v b
P B T A =

21.1.1.2 WHRBEKSE
B2 GIE T

FHLEHE MR
e Uil

ik xQ

A R

ST o AR 37 AR

K e E A% 1647
o 4% il

HEAMEA TR M :

APTCHIP MICROELECTRONICS 21-2
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APT32F171

SPI

21.1.1.3 SPIEER#

Motorola SPISfEZ # i) 32 E ke
o AXUL, AZKFIDSEH

o AIYRFE I AR 1 R AH 7

21.1.2 &R
Table 21-1 SSP #HH#iA
B TheE I/OKHEL Pt B
SSPCLK SPI B AT 110 -
SSPMOSI F MU MM LT 11O -
SSPMISO F MU MM L H 11O -
M, MHLIERE (1E N EWLE)
SSPFSS WA (FE A AL o -

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.2 Thegdik

21.2.1 BEHHER
4N Transmit < SSPRX
PWDATAIN[15:0] EIFO TxFRdDataln[15:0] N
16-bit wide g SSPTX
8-deep >
Intérl?ali:e MRxFWrData[15:0]
@ < > ' and 16x12 |«
o Regi o RxFRdData[15:0] R . T . /
gister | < ¢ eceive SRXFWIDA2(15:0] ransmitter/| SSPFSS
< Block FIFO |« Receiver
J J  TX/RX Params
:| ] ] ] SSPCLKDIV
N o o o _ SSPCLK
= Z = Rl »
=
v 5 & g
SSPCLK 9.8 9
> Clock Prescaler SSPRTINTR
| SSPRORINTR
nterrupt >
Generator SSPTXINTR >
SSPRXINTR
»

Figure 21-1 SSP HEHUERE

CFCHH‘-‘

APTCHIP MICROELECTRONICS 21-4



APT32F171 SPI

21.2.2 DRk

21.2.2.1 SSPiEid

SSPJ&— /™ FI K ER A FI Motorola SPIYM 1 &M FEl B4 HEAT [R5 Hh AT 38 TR LB AALEE 1 .

SSPH] LUK ek 2 O BE HEAT B3 - IR 6 4e. CPUIEITAMBA APBH: L2 BUSSPHISE, 5 HIALRAE R . SSPH:M
R IR RS T A EFIFOLEiE, OR8N LOAI R A7 i, RS AR SO 0o S kf . R AT Bl i
SSPTXD#E MK i%, i#idSSPRXDE . SSPHIHLEL & — AN gm e (1 LUARS Rl B /3 SHAS AN T o A, @I ik
i NI B FSSPCLK ™ A4 B AT it I P SSPCLK. PR S 2MHZ LU K S i, FRIC B I SSPCLKAIRAT K, e
AR IR B 25 A R A B L P B A O

SSPHJ AR, Wik, WK/, Hi2| % 74 SSPCROMSSPCRIML &

SCRFAR AT T B () T

o SSPTXINTRH M. T RACBEAIE G Mh

o SSPRXINTRHr: ifRACFE L2 vh

e SSPRORINTR: H/R{ERIFIFOH A i th

o SSPRTINTR: RoRHa /Y FIFO H i a8

WRIE P MR, SSPFSSH Ll ASPIK MHLIERE 5, AT %K.

APTCHIP MICROELECTRONICS 21-5 Crcmp



APT32F171 SPI

21.2.2.2 SSPIhREHIR

i o 393

HCE RN, A2 B EAE — AR PR Eas,  F R4S #3470 H N SSPC LK AL I it o

F P a] L@ IS SSPCPSR 2 A7 8 K L B Tl 7 A es 73 Wi 2B 45 FSSPCLKE 472325453 4l SSPCPSR 4728 I i A AL
Wwl Bt ICTR A, AR TovR i A 5 AT, T%iIETr‘%liﬂﬂ”é*ﬂ‘ﬂﬂxvﬁ(lloﬁi\Hﬁ‘ﬁ#‘?)o

oS s R T 5 — AN 1EI256 1) 4 ilgs, 1B SSPCROAIELE, XN Al a 1 4 H 5 2 HH B SSPCLK i«

KIEFIFO
RIEFIFOSE— 16475, SHubEARRI ek se H e P X . CPUMITAMBA APBH: LU R B N 1% 5017, H3IKLEHE
W R H . 7R8I SSPTXDE M H AT AR HAE T, 75 28 T IEUE S N KIEFIFO.

BKFIFO
FFIFOZ — AN 164758, SHMEIR et st tHag M X . M ATHE DI B AR A e 2 X B, HL 3 CPUid T
AMBA APBE £t . 7RIl SSPRXDE I 2 R AT 8 f5, A Re Bt I FIFO R IFAT %tk

APTCHIP MICROELECTRONICS 21-6 Crcmp



APT32F171 SPI

RIEFEWZE

MECE BENL, R B MBI £ HFSSPCLKAMIAF RN, (ERTTH CARE]. FHURIE B ES M WK%
FIFO IS IUEAE, IF OB %17 B0 e e s R AT 8 . SRR B AT B A il (5 5, I8 SSPTXDE M 5 SSPCLK
BTG B MAL. N 5 N 7E SSPRXD B S H A kAT B IR 4646, K B SR IO A7 i E BRI FIFO
H, HEAPBEE AL,

PCE BN, SSPCLKE BRI f e 82 i AR M, I H XA iR AT SR B . MBLI R IR IZ 4,
TEFENUR R3]~ SESM W AEFIFO P B2, JF BAG AT Bl He A R AT 8000, 83 SSPTXD A K
AT AR RIS S BN ML 475 SSPRXDIZI B MBI b7 8 JF e, B RO e fk 7o 5
YFIFOH, fEAPBHE ML

Hh T A 1P 4R
SSPHl A FFBe AR Pk, ARtrh B SRR, KIZLGCPUTE KA B, fEALEERE P, CPUR E3HISSP
RS T3 A 4% LR T S A B A W Ao o T
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APT32F171 SPI

21.2.2.3 SSP#AEF

ELESSP
BhijG, SSPEHEEBAMBEN, YA EEARMH. #5574 SSPCROMSSPCRLF Z ¥ SSPHLE N+
PLEE WAL, MSSPCLKZF /SR LA 2R, DZIGE I I 8h /) 331 257 17 88 SSPCPSRZ- A7 2 it & .

e SSPAEIE
FERSISSPHI K LR, AP RKIEFIFO R 58/ 1647 58 %R, i3 R KIEFIFOACPUME A —A ik, —H
SSPHERE, HiE i Kk Ik a3 o 2 L BN AESSPTXDAISSPRXDE I F B 5

APTCHIP MICROELECTRONICS 21-8 Crc‘:mp



APT32F171 SPI

B L )
PCLKMIZ I Fogpy g U I LB — 52 IR . Foapeyx MIHIEE A 40N T-50# 25 TPCLK I, {7:iESSPCLKI
B E O3 B e — SR WA REBEPCLK S 35

* Fsspcik < Fpeik

FENMUBH AR, O 7 AN A KISSPCLKIEAT R ARG I, LA [FIZE, A AL B SSPTXDIE 5, Fpeik
WA SSPCLKE JHME 5 4% 1124 .

TEMMIE R Fp oy I/ E D R SSPCLKIZR (191265, MrEFHUER, Fpo 2D RSSPCLKII2f%.

FEENER, R RKIMHZIEERE R, Fpo a2 2/ N2MHz, WERPCLKAF £2MHz, Il 4 SSPCPSRZ 47
AELLZE2, SSPCROZAE#T 1 SCR[7:0] 1 ]2 M0

FEMMLBER, AR5 B TR fEIMbps i ELAR 3, IR APCLK ISR L i % /> 12MHz, SSPCPSRZF 78 I{E 7T LA
BLE ~12, SSPCROZA74s 1 SCR[7:0]/{E AL & N0,

4k, PCLKHJ#E KA HSSPCPSRAISSPCROISCR[7:0] I KA &, NSSPCLKE JIfE 5 4% 11254 x 256

fio

PCLKI fe/NAA A] LLH R [ 1) A A5 31«
*  Fpcrk (Min) = 2 x Fggpey kout (Max) [FEHUE]

o FpcLk (Min) = 12 x Fegpe iy (Max) AL ]

PCLKI 5 KA H] L iy T i ) 24 5045 21
o FpcLk (Max) < 254 x 256 x Fggpekout (Min) [FEHLE]
o FpcLk (Max) < 254 x 256 x Fggpep iy (Min)  [AHLEER]
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APT32F171 SPI

X SSPCROJE | & R8s i fz
SSPCRO% 175 AJ LA K«
o MCE HRATH A

o EPE=FRRUC I —Fh
o IEEEEUIE TR

AT Bh i R AE(SCR), IRSSPCPSRi/#1{E(CPSDVSR)—itg, i kyeiE KM by . itk 2 FIFRF
fryzd], B KNI HDSSHr#H] . SPHAISPOLN H K I B Motorola SPIS 2 (A7 AR 1 .

X SSPCR1FE R T a8 4Rz
SSPCR1ZF17 %% K :

o EFEFHLEE AP
o fHfESSP

SSPCR1Z 7 28 ) EHLBE MHLIEBAL(MS) W 50, A4 ENN, HREAMEHRINIENA; WR51, Bak
MAUER . G R A E AN, SSPCR1ZF 474+ 1 SODAL F] L R AE e 8l # 45 1ESSPTXDE 5 it , X ANThfeAI LA
FAAE 2 MHLERSE 72 B BEIRAT T R B A o

¥ SSENI 51, W LU BISSPHET TIE.

ELREZR A 7= AR
AT EURR R i NI B PCLKIK 20 A5 3] . I 8h PCLKSE 1 —/AMB BT 70 41 28 3317 20 4 (CPSDVSR), S #2254
B30, SR —N 130256 1) 73 Silds (SCR) 74, /A RECHSCR+1, SCRYESSPCROZ 745 H .

iy 1 LU RE R N R SSPCLKATR H R THA e X
* Fsspcik = Fpeik / (CPSDVR x (1 + SCRY))

4, WHEPCLKZ 10MHz, 7+ HCPSDVSR =2, JB4SSPCLKII#i# i N 19.5kHz ¥ 5MHz.
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APT32F171 SPI

=

AR WONARI160 K, HAmTEEC B B e, MMSBEALITIAKIL .

XFFATE =g, MSSPIEZ NI, H4TH Bh(SSPCLKE M) # 2 4 B ARG 2R A . SSPCLKI) 7 IR 7 4
SKIRE—A B ThEE, FoREFEANKIE, FIFONBISCEN B8 7 AR B

XfMotorola SPI, HA7TMUE KA R, I HAEEEAME LS TR P # 3R

Motorola SPI iz,

Motorola SPI # 2 — ML # H, SSPFSSIE 5 H/EMHLEFE. Motorola SPIHE i) 32 EAHIE £ SSPCLKE M=
SRR SR A ML T LU SSPCROZF /788 1 HISPOFISPHA. i %

e SPO, 4ttt

R SPORT A M2 #6720, IBAFERHR A P rLi%nS, SSPCLKE I fa s IRAS N W S SPORH AR 14
BEHIAZL, IBASSPCLKE AR R N R .

e SPH, F#hHIAL

SPHFE A7 AT LA B4l SR 10 B, JF B ARV ESORIRES o AL O 10 5 — Aok, wT AR B AE S
— KRR AT ARV B AR AR RV AR . M SPHAIMI I 20, BR e — AR B IR, Y
SPHARAI BN ZL, B 7E S AR i3k
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APT32F171 SPI

Motorola SPI #3,, SPO=0,SPH=0
Motorola SPI # ' SPO = 0, SPH = 0 [{/r & K T -

I I
sspelk ———A4 A NN

I I I I I I I
I I 1 I I I I I I I
I 1 I I I I I I
SSPFSS _\I* : : : : : = : : ,E/"
] I l I I L l l :
SSPRXD —(_WSp_ X_ = X_ T X X XS X XTISE XO)
I I 1 I I I I I I I
g : ; L— 410 16 bits ; : — |
1 1 1 1 1 1 3 1 1 1
SSPTXD — M3B X X X X G X XCISB N !
I I 1 I I I I I I I

Figure 21-2 Motorola SPI Wik (BLkfE%) SPO =0, SPH=0

|

SSPCLK 1 1 1 1 1 1 1 1 : : :

1 1 1 1 1 1 1 1

1 r \ 1 1 1 1 1 1 1 / \1 1
SSPFSS — | | | | | | | | | |

1 1 1 1 1 1 1 1 1 1 1
SSPTXD/ 1 1 1 1 1 1 L’I.’ 1 1 1
SSPRXD —L$B ! A_MSB X X X X » XA LSB A | AMgB X

S e, B

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

N
—
o

[Eny
(o]
=)
—

-———-T-=

Figure 21-3 Motorola SPI M (E&4E%H) SPO=0,SPH=0

XATLE A, EAS N (A

e SSPCLKEMIE FHHIAK

o SSPFSSHifim

o (EEIBIELESSPTXD Y i il 37 /K

o 4SSPHENIEF, SSPCLKEIERE
o U4SSPHMNHLES, SSPCLKEHIZEE 1L

I+
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APT32F171 SPI

M SSPHH R8I HRIEFIFOHh s A3 3L, AL T4 HSSPFSSENE S HARK R, I, MHLI L th & K%
FEHLSSPRXDIE 54k L.

FASSPCLKAME, AR ENEHE Kk BISSPTXDE . T2 EHUAMNUT FEHR# Rk %, A
SSPCLKJE I, SSPCLK: PLI B AL = . X B #di /ESSPCLKE IS 5 19 L Pl #e, 7F H & — B ARFF R
BN BRI . TERAARRIMNE LR, ABTE R AL AR AR S S, SSPRSSAE S 4 TE B 5 — M A E 1 — A
SSPCLK & #Ji5 [ #6125 AR AS - WP (ERAEES L4, SSPFSSIE 5 06 U7 SUHR A4 i P 1] — ELAR RF 5
HUP . IR DR LR PR 250 45 WHLE AT 27 A7 4, IR ISR SPHELZOBEA fo r s . T LA E ML 0Hs
SSPFSSE ML, Lk MHLLERE 7 1A 4 P IR A B3 AT R0 (1) S A . (EIE AR RN, SSPRSSHE IMITE & 5
— R AP 19— AN SSPCLK & W 5 S 2 [ 218 (1 28 RDIR A

APTCHIP MICROELECTRONICS 21-13 Crcmp



APT32F171 SPI

Motorola SPI #3,, SPO=0,SPH =1
Motorola SPI#%,HSPO = 0, SPH = 1 ({E SR &I

SSPCLK _E_/_“r\_/_‘i\_/_“r\_/_‘&_/—“r\_/_“'\_/_\_/_\_l_

I I I I I I I I I

1 1 1 1 1 1 1 1 1 1

SSPFSS  \ ; ; ; ; ; 2 ; ; .
| | | | | | | | | |

SSPRXD —(OXWEE X1 X1 X1 X1 X1 X1 X158 Xor
R I — 41016 bits I I —>

1 1 1 1 1 1 y | 1 1 1

SSPTXD ——AMSB X T X X T X X X T XIsE N

Figure 21-4 Motorola SPI Wi#%\, SPO=0f1 SPH=1

EANECE A, 7523 R

e SSPCLKfF S #iHifk

o SSPFSSHifi

o EHIBIELLSSPTXDH 3 HIlF A%

o Y4SSPHENIEF, SSPCLKEIERE
o U4SSPHMHLES, SSPCLKEHIEE 1L

L SSPHAERE I HAIEFIFOHEE A RN, A4 T 40 thSSPFSS MG SHRE R . EHLIISSPTXDH & Ik
fiigE. FASSPCLKFME, EHUIMNLEA R # 2 H BEH Nt 42 b, RN SSPCLK i fffg, il L
THiTe PR)EHUE = {ESSPCLKI T FFir#dlive, JFH—HRFFBISSPCLKH ETHIT

TESAERIIE DT, A RO #3565, SSPFSSIE 5 &AL i )i — Ml #2)5 i) — N SSPCLKJE A = [l F)
ERE RS - T,

TEESERIME D, SSPFSSIE T EESE I B A& h 1] — ELORFHIC AT, e A AR I R A A B A 19 L — e
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APT32F171 SPI

Motorola SPI#%=,, SPO=1,SPH=0
Motorola SPI#% =+ ] SPO = 1, SPH = 0 & 54t~ = T

SSPOK ——— / /N T
1 1

1 1 1 1

I I I I
1 1 1 1 1 1 1 1 1 1
SSPFSS — ! ! ! ! ! D! ! I
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 I“ 1 1 1
SSPRXD. (WS X DO Xa)-
1 ! ! — 4 t0 16 bits ! ! —>
1 1 1 1 1 1 1 1 1 1
i i i i i i Ly i i |
ssPTXD ——AMSB X T X T X T X T X 1 X T XISBN |

Figure 21-5 Motorola SPI Wi#= (Bk4E%H), SPO=1f1SPH =0

SSPCLK N /1 T\ S\ S T
1 1

1 1 I, [}
: 1 1 1 1
1 I 1 1 1 1 1
SSPFSS _! S\ ! ! ! ol V2
1 1 1 1 I I I I I
1 I I I I I 1 1 1
SSPTXDI TeBy | [CWSBY X X ) G G-I | AMSBYC
SSPRXD 1 [] 1 1 ! ! 1 A [] [] []
i e I : 4'to 16 bits : : > i i
1 1 1 1 1 1 1 1 1 1 1

Figure 21-6 Motorola SPI Wi (E&fE%H), SPO=1M SPH=0

XFPEOL T, EZE R [H:

e SSPCLKfE 5#iHim

o SSPFSSHifim

o (EEIBIELESSPTXD Y 3 il 437 /K

o U4SSPHENLEF, SSPCLKEH{LRE
o YSSPHMMLES, SSPCLKE %A

I+
APTCHIP MICROELECTRONICS 21-15 C:r.:m



APT32F171 SPI

M SSPHAERE I H A IEFIFOHH AL A 20, A&4 I IF4h tHSSPFSS NG S RARE R, i, MALAIEE 4 Kk ik
| EHISSPRXDIE 54 o EHLIKISSPTXDHr i & I Bt i BE -

ARG, N SR RIEBISSPTXD b o MU EHURI ML #8 C R 165, 45 A~ SSPCLK 1]
J&, SSPCLKFEANUR B IARK . X B R B 72 I B 1 T FRvRAldei 4, JF H— B IR FF BISSPCLKI T AN EFHE.
TERIRAERITE DR, ST SR #0525, SSPRSSIS B2 7F 5 — M w5 (11— AN SSPCLKJE 35 111 5
A RARAS - T (ERIEELLIME T, SSPRSSIs S WA E Bt A4 e 1) — BLAR KR s v o 32 D ML
ERRE VR DHLFAT AR, F HAN R SPHALZOFA A vr i . B LA =L A0S SSPRSSHE HIHi iy, ik ML
TEHUE 7 (K A v IRV B8 o AT B I S B . TEESHAERISE BT, SSPRSSE MITESs — RLflhiis it — 4
SSPCLKJE G X 2= M2 e 1 S AR .
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APT32F171 SPI

Motorola SPI #3, SPO=1,SPH=1
Motorola SPI ¥ X HSPO = 1, SPH = 1{{f&Hi~E BT

SSPCLK 1 N/ /" \_/ \_/ 4 \ o/ S\

ssrss bt L L.l L L
SSPRXD —(QXMSB X1 X_+ X 1 X 1+ Xaoi X+ X158 XOor

i < E E E 4to:16 bits E E E E > i
SSPTXD | AMSE X X XX X X XTsE !

Figure 21-7 Motorola SPI Wi#%\, SPO=1f1 SPH=1

IXFIESL T, 757 R I 1]«

e SSPCLKfE S #dimE

o SSPFSSHiHif

o EHIBIELLSSPTXD Y 3 il 37 1K

o U4SSPHENLEF, SSPCLKEHERE
o U4SSPHMHLES, SSPCLKEHIEE I

L SSPHAERE I HAIEFIFOHEE A RN, A4 T 40 thSSPFSS EMUE SHRE R . EHLIISSPTXDH & I
fiifE. FASSPCLKFME, LN MNLEIA R A2 H BRI Nt b, [RI SSPCLK gl flifg, BT
BT SRR HdE 2 ESSPCLKI LT Hedide, I H— B R FFEISSPCLKI T F#itt .

TR, 4T E SR O #i L5 5e 5, SSPFSSIE 54k 7E i )i — Mgl 2 )5 i — > SSPCLKJE 1 Ji5 [] F)
B RRE - .

FEIESERIE T, SSPFSSE 5 AR SE I B 14 v 18] — ELORFRIR AT, e 2 B AR I (o R A A% O 19 DL — o
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APT32F171

SPI

EVA - wN il
TR 7 SSPURERE B FP B AT HR LI BT

HR: SSP ASRFHER— MRSV N AL E, a8 2N E B — B 5 — AL

SSP Configured as SPI Slave
Master S~ N
SSPTXD L~ 1~ MOSI
! 1
SSPRXD < < MISO
SSPFSS
N N~
SSPCLK > > _SCK
_,__ SS
ov
SPI Slave
N~
> MOSI
1
< MISO
™~
| > SCK
J_—s_s
ov

Figure 21-8 SSPEHLEEH SPIMAKL

EEIDYSSPRCE M AN, R 1 #Motorola SPIMAL. FR ERERIEIAL, EHLAT LLEIESSPTXDZ P> MHLT™

%, RA DML LLIRFISPI MISOs H, 45 EHLISSPRXD &K ik
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APT32F171

SPI

SPI Master

\Y4
V

MOSI

MISO

/N
/N

SCK

\V4
\V4

VDD

SSP Configured as
SsPrRxp  Slave

SSPTXD

SSPFSS

SSPCLK
SS

\V4

/N

N
>

SSP Configured as
Slave

SSPRXD

SSPTXD

SSPFSS

SSPCLK

Figure 21-9 SPI EHLEZRIFHASSPMHL

_EEyMotorola SPIfE LML, EZBIMASSPMML. FEIXFEHL T, MHLILEAE 5 (SS)fF]m s F FIF HIC &

MEN. EVLETSPI MOSIEFE AN ML #E, B — N MHLA] LB SSPTXDZ ENLIIMISO KIEEIE .
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APT32F171

SPI

21.2.2.4 i
SSPH] LA A5 K«

SSPRXINTR: SSPH2UFIFOH Wik 55 1% 3k
SSPTXINTR: SSPAIAFIFOH K il 55115 K
SSPRORINTR: SSPHZ it H H i =k
SSPRTINTR: SSPH i i =k

FP AT LLIE L SSP_IMSCRAF 785 H A BLA A fE 5 45 11X 28 il

SSPRXINTR
- MBWFIFOM S B —EHERE, SfkiZbW. XANEEBHSSP_CR1IFHIRXIFLSELN. 3 & .

SSPTXINTR

- HRIEFIFOMN i RIpAECE AN, Sfiaizdi. XANKIETWSSPTXINTRANTH ZESSPAifE, fr LAKE
(1R IE T LA PR T V480 o — 2 208 o] DAZE A e SSPAI T ATk 5 N R IEFIFOHT, — R iRk /5 7E K
IEFIFO T W AR 55 1A v h B N Hdhe

SSPRORINTR

—  HBRFIFOM E B USR] T A ml, SRRz W XA TR AR UL EIFIFOM H T, B T IS 3 i Hiis 2
B R A 4%, A X EAFIFOH .

SSPRTINTR

- HEWFIFOR A HE R, I HSSPE32/M B IR I — EAL T2 WUIRAS, Sfik iz, XL
il AT ALk P EnTE BRI FIFO A Bl 75 B AL BE . TERRIRFIFOR L U 22 f5, B fE SSPRXD #2218 44
PG, 2P iER . SSPICRE 2% H MIRTICH. t ] L& Kz .
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APT32F171 SPI

21.3 HFHEHER
21.3.1 FHFEE (Base Address: 0x4009_0000)

Register Offset Description Reset Value
SSP_CRO 0x0000 | SSP&il| 417 8:0 0x0000_0000
SSP_CR1 0x0004 | SSPEH| 2771 0x0000_0010

SSPHMIFIFO%HE 27 A7 4% (B AT AR IT)
SSP_DR OX0008 | oopue i s i o 7 (5 L H ) 0x0000_0000
SSP_SR 0x000C | SSPAR&GZF1Eas 0x0000_0003
SSP_CPSR 0x0010 | SSPIsf 4/ 4527 17 4% 0x0000_0000
SSP_IMSCR 0x0014 | SSPH K fe/2% 1L 25 f7 4% 0x0000_0000
SSP_RISR 0x0018 | SSPH I 4tk 45 25 7 5% 0x0000_0008
SSP_MISR 0X001C | SSPHWIRZA 2717 a% 0x0000_0000
SSP_ICR 0x0020 | SSPH Wik k2 17 4% 0x0000_0000

APTCHIP MICROELECTRONICS 21-21 Crcmp



APT32F171

SPI

21.3.1.1 SSP_CRO (SSP##I&7£#30)
e Address = Base Address + 0x0000, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6

RSVD

SCR
SPH
SPO

FRF

DSS

Name

Bit

Type

Description

Reset Value

DSS

[3:0]

RwW

A E/ T NUN R A
0000-0010 = {45
0011 = 417 ¥ dls
0100 = 5f7 ¥ #s
0101 = 6f7 ¥
0110 = 747 ¥ ds
0111 = 87 %k
1000 = 9fii ¥ #is
1001 = 104 4
1010 = 1147 %4
1011 = 124 4l
1100 = 134 %4
1101 = 1447 ¥ iE
1110 = 1547 ¥
1111 = 1647 $¥E

0000'b

FRF

[5:4]

RW

A% 2Rk AL
Motorola SPI% =2 45 ¥ & 2500

00'b

SPO

[6]

RwW

SSPCLKH ik #%
0 = WA BIEEIER, SSPCLKAES 4 e R N K H P
1 = WA HURAL LR, SSPCLKE B Fa e R A

SPH

[7]

RwW

SSPCLKOUTAA
0 = Bl /£ 26— Bl 42
1 = B e 58 AN Bl B2

SCR

[15:8]

RW

AT B A AT
SCRHAIRF=4E: Kk M A L 45 2R
L4 % = FPCLK/ (CPSDVR x (1 + SCR))

CPSDVSR 232542 [A] 1%, 7ESSPCPSRZ (745 1%
B, SCRNOZ2552 |Al{F &4

0x00

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.2 SSP_CR1 (SSP##I&F#81)
e Address = Base Address + 0x0004, Reset Value = 0x0000_0010

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6

(&)

RSVD
RXIFLSEL

SOD
MS
SSE
LBM

Name

Bit

Type

Description

Reset Value

LBM

[0]

RwW

[l 34 2 Ar

0 = IEH & 47 fi th A

1 = JIER L7 A7 4% (Xt A S 2 B UL A AT R oL 7 47
A

SSE

[1]

RwW

SSPA# EAL
0 = SSPz£
1 = SSP{#ifig

MS

(2]

RW

FEHLEE AP
0=MeENEN
1= BeE ML

SOD

3]

RwW

MR A 25 1 A7

AL REEMNIER(MS=1) F A %% FEZMHLRGH,
SSPEMNLAT LA RG R IFTAMHL#E, (HZ U AERIE R
H—AMHLaeS s . EXFERNRGEE, 2 MHLIK
RXDAZRHBEAE L, FT LA 24SSPMHLAS N %4 H B oK
ZSSPTXD %, SODMLLAIEL,

0 = SSPTE NN A AT LAIRZ SSPTX D !

1 = SSPTE MHLBE AN IR B SSPTX DA Hi

RXIFLSEL

[6:4]

RW

FRUCFIFO M W i A i e P o

001 FFIFO S A > =1/8

010 FRFIFO A > = 1/4

100 FRFIFO A > = 1/2
Others = £

0001'b

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.3 SSP_DR (SSP¥i# & 7743)
e Address = Base Address + 0x0008, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11

a) <
% <
@ (a)
ojojojo ofofofofofofo|lOo|JO|JO]J]O]J]O]J]O]JO]JO]JO]O ojojojofo
R|IR|R|[R RIR|RI[R|R|R|IRIR|R|R|R|IR|R|]R|R|[R|R R R|IR|R|[R|R
w w w
Name Bit Type Description Reset Value
FIKHEWFIFO
. FLULFIFO
DATA [15:0] RW | H: KILFIFO 0x0000
LHHEAL/NT 16/ i, AR, AR E AR
PUCE IRy A B A x5

SSPDRH, FZUXFIFORIEE A RTFIFORLFRET BT s FME) MR . 4 SSPNGE TS I B B AL B, 1%50
Yo7 B FIFO PR 2 BT e 41 i 1 23 1)
HSSPDRIF, HE# S5 N KIEFIFOF MaTa4t i 2SR . KILB A KL — IR KiEFIFOR KB R2 M —

Ay BERIEAR RN B ROE AT AL A A7 Ay, DAC B AF M EUR R §3 AT AL BISSPTXDE

BHHE AT 16, HIE S NAGEFIFORIIE ML AUA X 57, KIEZ i~ BB BIR mir. e i Kis n R
NTL6hE, ARG XA IR AR TR

APTCHIP MICROELECTRONICS
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APT32

F171

SPI

21.3.1.4 SSP_SR (SSPR&FHER)

e Address = Base Address + 0x000C, Reset Value = 0x0000_0003

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
9 > w| Wl w| w
7 ol Lz Z| &
ha [a1] a4 o ol ~
oO|lO0]|]0]O oO|lO0]|]0]O cojojojojojojofofofofofofofo|jo|lofo|loj]ol1]12
RIR|R|R R R|R RIRIR|IR|IRIR|IRIRIRIRIRIR|IRIR|I]RIR|I]R|R|R|R]|R
Name Bit Type Description Reset Value
KIEFIFOR T A TRESAL
TFE [0] R | 0= RIZEFIFOJE= 1
1= KiEFIFOF
FRIEFIFOZ T RS
TNF (1] R | 0= RIZFIFOLC# 1
1 = RILFIFORIH
FIRFIFO& 5 N 2R ST
RNE (2] R | 0=#ILFIFONZ 0
1 = #URFIFOIE%
HIRFIFOZ T B IR &AL
RFF (3] R | 0= #ZILFIFOR# 0
1 = BEURFIFO T
SSPILEMRA bR EAL
BSY [4] R 0 = SSP% i 0
1 = SSPIEAE Ki% I H/e g IEER, B0 KIEFIFOJES

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.5 SSP_CPSR (SSPH #1435 77-52)
e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8

RSVD

CPSDVSR

Name Bit Type Description Reset Value
I 73 s
CPSDVSR [7:0] | RW | %Zi232542 [ R4, RIEPCLK IR KIE . 7E 0x00
TEEU) IR B AR A7 2 3R [F10.

SSPCPSRALI 73 M5 A7 2%, FIR W E Fp « MR EL, N — SR8 . 247 2 M 2 23 254 2 7]

MR E. 2747 o B BRAR A A R a0, RVER — D Ar s N izdrfras, BRI R B ARAL 50,

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.6 SSP_IMSCR (SSPH Wifi f8/2k 1 25 178%)
e Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4

3

o

A s| 5| 5| 2
% Z| 2| B =
& S~
oO|lO0]|]0]O 0 ojojojojojojojojojofofofofofofo0 oO|J]0)|]0]O
RIR|R|R R RIR|IRIR|IR|IR|IRIR|IRIR|]R|IR|]R|R|R|R RIR|R|R
Name Bit Type Description Reset Value
PR E H by
RORIM [0] RW | 0 = & |-RXFIFO3 H H 7 0
1 = {fi fERXFIFO% H H
BB IS oy
RTIM [1] RW | 0 = 2% [-RXFIFOFE T o b7 0
1 = {HEERXFIFOE I H thr
BN FIFOH I
RXIM 2] RW | 0= 2% 10k FIFO T (1/2, 1/4, or 1/871] k) 0
1 = I REIEULFIFO T (1/2, 1/4, or 1/87] i)
K IEFIFOH Wt
TXIM 3] RW | 0 = 2% 11 % £ FIFOH i 0

1 = i fE K IEFIFOH Wr

AT A7 AR [ AR S R T R A AR A

FUEREAR R P IT, S5O AR LA M A I

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.7 SSP_RISR (SSPH ¥ thiRA 27 17:58)
e Address = Base Address + 0x0018, Reset Value = 0x0000_0008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
[a) (2] ICH I §
> x|l [a'd Y
%) Xl X| | §
4 o x| @

oO|lO0]|]0]O oO|lO0]|]0]O ojojojojojojofofofofofOlOf|O]O o|l1)J]0]|]0]O0
RIR|R|R R R|R RIRIR|IR|IR|IR|IRIRIR|IR|IR|IR|R|R]|R RIR|R|R]|R
Name Bit Type Description Reset Value
PRI IR AR IR 2
RORRIS [0] R R - 1 e 0
SSPRORINTRH Wi R G IRAS, ANEZ P Wi RE 515
B‘ "J/;_:triL\\ ‘%5
RTRIS ] R PRGBS A by Wiw: » e 0
SSPRTINTRHBI IR, AEZHWifgE S5
PR FIFO W B 4RIk 26
RXRIS 2] R i e T 0
SSPRXINTRH W IR 4IRES, AE ZHWiflige 55
L% FIFOH W 5 iR 7
TXRIS 3 R K H T SR AR 1

/

SSPTXINTRAW R AIRES, AEZh WS 5

A% A A7 A I B AR S T R SR B IR

AEZHWREYAERE. SR

APTCHIP MICROELECTRONICS
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APT32F171

SPI

21.3.1.8 SSP_MISR (SSPH KR 7 48%)
e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
) 0 2 \ g
2 EEE
14 Al 2| x|l @

W —E~0

oO|lO0]|]0]O 0 0|0 cjojojojojojofofofofofofofojofojojojojoj]o
R|IR|R|R R R|R R|IR|IRIR|IR|R|RIR|IR|IRIR|R|R|IR|IR]IR|IR|IR|R|R|R
Name Bit Type Description Reset Value

PP BT R AE IR 3

ROMIS [0] R | SSPRORINTRH Wi IR UGIRES, %R W fli BE 5 4 e 21, 0
40— H N0
PG A 8T R GRS

RTMIS (1] R | SSPRTINTRH Wi IR AIRES, % Wifliaejs A geis], &5 0
n—H_R~0
PR FIFOH I R 4Rtk 2

RXMIS [2] R | SSPRXINTRHWI IR GIRZS, Z A WifHge 5 A4 Re 13, 0
40— N0
FRIEFIFOH W R 5 R4S

TXMIS [3] R | SSPTXINTRHWI I RIIRAS, b Wiflige s A aeesl, & 0

DA% A AP A IR B AH R B PIRAS Wl aE e A e ®], S0 —EON0. SR A7 AR LR

APTCHIP MICROELECTRONICS

21-29

Crcmp



APT32F171

SPI

21.3.1.9 SSP_ICR (SSPH ¥iiE R & 77 58)
e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

RSVD

RTIC
RORIC

ojojofo ofojofojojojojofojofo|jofo]loO]O o|jo0ojoOo]oO
R|IR|R|[R RIR|IR|[R|R|R|RI[R]J]R|R|IR|R|R]|R|R R|R|W|W
Name Bit Type Description Reset Value
PR WS B
RORIC [0] W | 0=k 0
1 = j5EBRSSPRORINTR A B
PN I T B
RTIC [1] W | 0=k 0

1 = &R SSPRTINTR A

FLERZ P, 50K

)

Ao

APT MICROELECTRONICS
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APT32F171 SERIAL I/O INTERFACE

B4TI080 (SI0)

22.1 HEid

3 AT 102 K 2080 M 1O 10 4 R ] 2 I i I e % 5 A ) OB B . SIO AT RARR 41 25 47 453 150 B AN %t A1 Bl 80 28 BEAT H3 4T O %K
PEAZH.

22.1.1 ¥t

o FIYRAR I AT HAMOR S K B el
- SCHFAME SCK B NI o PCLK/BATE Jy ik Bl He iUt
- 120 TG AR 2

o 20 KR ZEAT

o SfulfBhiHAAE

o N HH B AT T

APT MICROELECTRONICS 22-1 C:r.:m



APT32F171 SERIAL I/O INTERFACE

22.2 TiReHiR
22.2.1 FEERAEE

Clock Cmp Value
>O——> Interrupt
> 5 bit Clock Counter
sft_clk

PCL
Prescaler |——@—| 32bit Shifter 4|>——> SIO_DATAOUT
SCK———»

Data Buffer

32bit Shifter

Y
Load
control

Data Buffer

\

SIO_DATAIN De-glitch
- 3]

Sample Control

Y

Figure 22-1 SIORHRHE K]

22.2.2 ThEE VLB
22.2.2.1 SIORT4HJE

SIO SZEEP RIS 4T 500 [F) 20 R X B E . PCLK/8 B% 3% AMEBF BT 4h SCK Ry NB &, 4k 408
WHhiE, AT DAFE EAE SCK A LT s N s B dh AT e, ik B RGN AR i, % R b iR i SR
PCLK [111/8%3 i .

I b P BRI B3 — N 120 A T AR B T LUK N SR NI 45 5 A AL B, e 2 A S 42 B e %
RE 75 A7 A e HEAT A% th B B AN F2E A

22222 SIOTHERE

SIO EMALI B sft_clk (IR T, KA A7 444 o 1 BdE 42 I MSB 21| LSB B LSB £ MSB Jliify*, 12 bit
BALE] SIO K%, [ 4 SIO A% A B2 bit £ A\ B4 1 2 A7 a5

(=
APT MICROELECTRONICS 22-2 i



APT32F171 SERIAL I/O INTERFACE

SIO ATLAXS sft_clk BEATTHEL A THEEs i 2 25 FFIS s mIP A A N b, RIS 24 FT RS A7 27 A7 23 {H load 2144 2%
fArf, BEE R A7 T R load BIRS AL AR A g TH . BURSEAFA M NS AT A4S, 0 AR RAFRISONUAIE S A7
BEAT SIRAERT, BB S NAORGAF AT, B SR AT SRR, Bl M RRICA A7 255

it SIO_CR[STARTZHINA 5 SIO, 4% START ##I6: 5 ANLR;, WHeh it B sk 4 3his % .

B AE RN, AT DA A A7 4 A B RAE RO T [ 2B I B delay 1N 14] .

APT MICROELECTRONICS 22-3 C:rcmp



APT32F171

SERIAL I/O INTERFACE

22.3 B HH

22.3.1 HHERR

Base Address: 0x4000_EO000

Offset Address Name Description R/W Reset State

0x000 SIO_CCR I s ] 29 A7 28 RIW 0x00000000
0x004 SIO_CR P il A7 A R/W 0x00000000
0x008 SIO_BUF AL R/IW 0x00000000
0x00C SIO_DEPTH GATKEAE AL RIW 0x00000000
0x010 SIO_RISR JR 46 RS B A7 2 R/W 0x00000000
0x014 SIO_IMCR rh T R A 1 2 A7 2 R/W 0x00000000
0x018 SIO_MISR IR Z 7 A R/IW 0x00000000
0x01C SIO_ICR bR SIS BR AT A A R/IW 0x00000000

APT MICROELECTRONICS
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APT32F171 SERIAL I/O INTERFACE

22.3.1.1 SIO_CCR (FH4hi% k| 5 775%)

e Address = Base Address + 0x0000

1 10 9 8 7 6 5 4 3 2 1 0

[
w
-
N

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14

RSVD
SCK_EDGE
CKSEL
CKDIV

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
=
o
o

py)
Py
py)
Py
py)
py)
py)
Py
Py
Py
py)
Py
py)
Py
Py
Py
Py
Py
Py
Py
Py
py)
Py
py)
Py
Py
Py
Py
Py
Py
Py
Py

Name Bit Type Description Reset Value
CKDIV [11:0] | RW | it siidzilfs 0
[ 25 ] S YR 45 <
CKSEL [12] RW | 0: W 4hJENPCLK/8 0
1: W NSMESCK
SCKiZ ik #%
SCK_EDGE [13] RW |0: EFHU 0
1. TR
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SERIAL I/O INTERFACE

22.3.1.2 SIO_CR (IZH|FHE%R)

e Address = Base Address + 0x0004

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16 (15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LL
S Slal < > 6| &
& oK a o| &
n i w0 n|l N
olo|{o|o|o]|O]|O|O ofo|o|ofo|o|ofo|Oo|Oo|O|OfO|O|OfO|O|OfO|O|O|O]O
RI{RIR|RIR|R|IR|R|]R|IR|IR|IR|IR|IR|IRIR|R|IRIR|IR|IR|I[R|IR|[R|IR|R|R|[R|R|R|R|R
WIWIWIWIW[WI[WIW[W[WIW[WIW[WI[WI[WIW|W[W|W|W|W|W
Name Bit Type Description Reset Value
AL i Bh 3 A
START [0] RW | 0: {F1E0 Ak 0x0
1: jBshfEhiERlE
o LR A R A T oL
SIO_OE [1] RW | 0: #ii2kik 0x0
1: fAfRE
DLY [7:2] RW | SRAE LR 2 1 or 0x0
T gz i r
Oh: #yAFELIMMSB > LSB, %t #4. \MSB > LSB
SFTMD [9:8] RW | 1h: # AFH7MLSB > MSB, %t #467 MLSB > MSB 0x0
2h: HyAFELIMMSB > LSB, %t #42 MLSB > MSB
3h: MABALIMLSB > MSB, #i i MMSB > LSB
BRI A AR
FLUSBUF [10] RW | Oh: %% 0x0
1h: JERREIRF A
oA R A5 1 il Ar
STPMD [11] RW | Oh: MATHW A AR, {514 0x0
1h: B4 —HET, [HBISTARTALHEIG R

APT MICROELECTRONICS
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SERIAL I/O INTERFACE

22.3.1.3 SIO_BUF (BB HESFHER)

e Address = Base Address + 0x0008

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16| 15

14 13

12

11

10

BUF

ofofo|oO o(ojo|o|jo|jofofo0ofO0|O0O|O|O|O|OfOfOfO|O|O]|O|O|OfO|O|2]|0]O
R|IR|R[R RIR|[R|R|R|R|R|R|R|[R[R|R|R|R|R|R|R[R|R|R|R|R|R|R|[R|R|R
wiw|w|w|wfw[w|w{w|w|w[w|w|w
Name Bit Type Description Reset Value
BUF [31:0] | RW | Bigfr w7 as 0
(=
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SERIAL I/O INTERFACE

22.3.1.4 SIO_DEPTH (B2 KESFER)

Address = Base Address + 0x000C

31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16 |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
a I
> oy
it W
[a)
o(0|0]0 o|o|jo|ojo|of0OfOfO|O|O|O|O|OfO|O|O|O|O|O|O|O|O|O]|O]O
R|R|R|R RI{R|R|[R|R|R|R|R|R[R|R|R|R|R|R|R[R|R|R|R|R|R|R[R|R|R
wiw|wlwlw|w{w|w|wlwlwlw| w{w|w|lwlwlwlw|w w|w|w|w
Name Bit Type Description Reset Value
DEPTH [4:0] RW | SAF K174 0x0
(=
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SERIAL I/O INTERFACE

22.3.1.5 SIO_RISR (R WPRESTFHER)

e Address = Base Address + 0x0010

31 30 29 28 27 26 25 24|23 22 21 20 19 18

17 16

15 14 13 12 11

[a)

> <
o =
ofo|jo|jo|jo|o|O0O|O|O|O|OfO[O|O|O|O|O|O|O|O]|O o|0|0|O]|0O|O
R|R|R|R|[R|[R|[R|R|R|R|R|R[R|R|R|R|R|R|R[R|R R|[R|R|R|R|R
w
Name Bit Type Description Reset Value

MAT [O] RW | IS i f2 92 A7 52 3 A7 4 0x0

APT MICROELECTRONICS
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SERIAL I/O INTERFACE

22.3.1.6 SIO_IMCR (¥ Bt 17 52)

e Address = Base Address + 0x0014

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

RSVD

MAT

o(0|0]0 0|0]|0]|O o|0|j0O|O|OfOfO|O]|O]|O]|O|O o|0o|j0|0|Of0O]O
R|R|R|R R[R[R[R R|[R|R|R|R|R|R|[R|[R|R|R|R RI[R|R|R|R|R[R
w
Name Bit Type Description Reset Value
I b B0 A2 G2 A7 A P A A7 T (S e 2 1
MAT [0] RW | Oh: 2% iEH ik 0x0

1h: {iEfE i

APT MICROELECTRONICS
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APT32F171

SERIAL I/O INTERFACE

22.3.1.7 SIO_MISR (F ¥rRAF17EEE)

e Address = Base Address + 0x0018

31 30 29 28 27 26 25 24|23 22 21 20 19 18

17 16 |15 14 13 12 11 10

RSVD

MAT

o
o
o
o
o
o
o
o

Name Bit Type

Description

Reset Value

MAT [0] R | B A2 G2 Ay KA A7 8 P IR

0x0

APT MICROELECTRONICS
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SERIAL I/O INTERFACE

22.3.1.8 SIO_ICR (1 WriE R SER)

e Address = Base Address + 0x001C

31 30 29 28 27 26 25 24|23 22 21 20 19 18

17

RSVD
MAT

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Name Bit Type Description Reset Value
I b B30 A2 2 A7 A A A7 4 v T B 4 )
MAT [0] RW | Oh: B3 0x0
1h: R K

APT MICROELECTRONICS
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APT32F171

fil B e

A A SRR R

23.1 #Eid

BEMCU M R 17— K SCRF20 N3 Hid T8 1 i A s g SRS T b o BB SR 2 T AL AR IR DI B2, LA

AEANIR L AT A s BB AGT I

23.1.1 4%
B K S 47 2038 1 Fe g el

- RIEIEEAR AR B AR R

- RERIBTTHEE A
H3E B R R Y, R ThAE
EZUEEE ] Yoy S

- AR

- TS E B R fid

- IWDT Wil &

- LED HHfi Wifik &
22 i DR R S A 3

PR AR A SRR, STRPEAT B Shid il -

23.1.2 BH#AR
Table 23-1 TOUCH KEY &k
Pin Name Function I/0O Type Active Level Comments
TCHx ik A 00 3 3 A
ECPO LA A RS BN B AN L s A

APTCHIP MICROELECTRONICS
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APT32F171 AL R

23.2 TiReHid
23.2.1 HHIER

| CROPDIV | CEDR

=R

CHXVAL

fEfFALEE > ol

# { GSRCNT

ll CHGBIAS GSRREG

!

I% I% Cx: PAHLZEE NAHZE
Cs: AMiHLZE

To

ICS

<
<
%

Figure 23-1  Touch SensorfRiER

23.2.2 TR

LA R R AR — P T AR N EAR, A2 NARECH ) AR SEIL AL Al i, S EOE A IR AE, RYE
SRR AR A M T I D42 B B fih 5 2 S5 1 P AR S B

AP R T A H A I B A . 2 T i e A M A ME DL TP B AR R0 S, (R R EAME IR
B, RSO HE .

PAD

RK
O——«w—TCHx

Rk
O—_‘/\/\/—TCHX

Rk
O—/\/\/—TCHX

PAO.ll/ECPO——l_
Cs
ES

e Rkisused for improving noise immunity under touch application. Suggested value
of Rk is 1KQ to 20KQ. The bigger value of Rk is selected, the better immunity
performance will be achieved, but the sensitivity will be poor as well.

e Csisexternal cap which is used for charge reference, the value of Cs is
suggested to be 0.01uF to 0.1uF.

Figure 23-2  Touch Sensor S &K

@
23-2 APT CHIP
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fil B e

B 2R ) F BT A S A A BT S R B AN E e g B TR, RS TE HLHLER AN S LS (Cs)
HATARHEES Vth, AEHHEFNEE TR IT, MBS A LIRS R EE _E %A B (Cx) 3T
fi A, “PATIS, @S A (CX) LA SR, ARG RSP, W R E RN S R I A B
OS] Vil 7850 R BUG M — AN N BB KRR B30 5% (CHXCNT) o HAE A2 K, CHXCNT HE38 /N, %
AN, CHXCNT bz 28 K.

SRS A I FE HSCRF AR, 000 B TS s R R AU e L, AT DURE A R R DhAE R SR AN P05

RIEATVCE -

Config CHCFG

A

y

Config CRO

&
«
4

Yes

SWRST =17

No

Config OSCR and other registers

A

A

Config HWPCRO/CRL if needed

A

y

Config BLFUCR

A

y

Initialize Interrupt if needed

A

A

START Scanning

A

y

Check Baseline

Updating Status

Select the scanning channel.
Corresponding 10 should be configured as TCH
AF function, before enable scanning

Wait until H/M clock is stable.
After H/M clock is stable, SWRST will be cleared.

Select the channels of which baseline
will be forced to be updated @

Clear all RISR bits before enable
interrupt for initialization

BLUPDST in CR1 @

(1) To initialize the channels for the 1% scanning. Baseline will be forced to be initialized as current
sampled data at start. Baseline register also can be directly changed to an expected value when
scanning is not enabled by writing to CHXBL register.

(2) The baseline of specific channel will not be updated, if current channel is issuing a key detect event

Figure 23-3

KA R ERRE

APTCHIP MICROELECTRONICS
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APT32F171 A R

23.2.3 S AT 5] %

A FREE YRR B AL FE 51 B, AT DU A LA SR RS (CHXCNT) RIS v A 2 (1 SR i\ o i A2 75 %
T o YR B s e, AT LU B A A A A N CPUNI T . T AE R B A B, F s T DL A Bh
o AHEEFSMICPUBH BT T, EIMEECPUEIE TAERS, o8t nl DA4ks: | shf . S 24 2k,
DLIE it 2 B T i . CPU

BEAF AL B 51 BT LUK RAEHE FLR AT IR AN, E S A SR, JFARYE PO A OFFSET P AL A F o
Wro FEANEIEHA —HMHSL R FETHEGEE (CHXCNT) FIEHE(E 27 /745 (BLXVAL) , RFETHEE AL AR 77 47
ar Z B ZE KT BE R 745 (TCH_OSCR) Fri ERMER, ARzt rh Wi . T A (B B 20 5 Frk s
FAAE, it DA A B 5] 3 B A HERE 0, & HBhBEE PR EEARAL, SR R AE( L& BN RIS o A 0 SE B 7
CORCAL T CLIE I 75 47 5 AT B B . AR AL R 5] 38 () i AR IE I TCH_CROMHWPROCT I AL B . AL L 5]
WERAEI, SRAEUSIH AT BLEAT,  (H 2 A A0 B A 28 P IR o 2

A Baselinef#tHWPCROB &, 1 Zifi %

Baseline [ e e e B — — —— —

OFFSET
BLUPD_THR

OSRb--—--o S Y

C1 c2 C1 f:& C1 C3
FEER A fulo
C1: BaselinefR#iEHWPCRO fiIWCOOFIDEBOH it 1T H5h T H
C2: BaselinefR #EHWPCROH fIWCOLFIDEBL &3t 47 150 55
C3: BaselinefR #EHWPCRLH 5 m&iE 17 50 5

Figure 23-4 #ZEMEREE

i AL FE 5| 22 fid BB TCH_CR1, TCH_BLFUCR, TCH_HWPCRO, TCH_HWPCR1, TCH_TSR,
TCH_GSR, TCH_OSRx, TCH_TKCR X /JIAN#F 1788 K 5LH .

23.2.3.1 E#:fE (BASELINE) ¥4k
FEANEIE R FEIEEM (BASELINE) 78 EHEN G NE, FEIML % E F R TYIMhb. [ERRHE
W, AT S VA LE 8 B BT I R g A T S SO A I S SRS LRt T O v AT IR .
TG YIEA G B A A Ak, SRRl g
® E w73\ (direct access)

APTCHIP MICROELECTRONICS 23-4 C‘rmﬂp



APT32F171 A R

o EAWIMMILITH (on-the-fly) .

BHEGIIGA: 1277 n] DL A I R 5\ TR € ilIE [FIBASELINEZF f7 25 1 o SEHTIE ik #1145t
TCH_CHxBLA A7 HEAT B S A, SREEHTAH R IEIE [IBASELINE(S . L4 58T A 7E 3 B4 45 1L 4 w] DA
AT, B DL AE R AR R AT AT, — BRI O 2R3, LAUIE IR B R AR (S A
A LLE TCH. STARTH ;154 # 7T LUMIE TCH_CEDREHETHH]) Fixi TCH_CHXBLIMHT S #:/E, 7
5K 2

TR 1Z7 AL L AFREHRS], TUERMOSFIGE, EAAEEAHEERERTE N
17 FHEBSRRT, MREERVIG A EE®, WIFERREWIK S I B Sh AR I 78 264 46 b 1 TR e B 0 4 Bt
BASELINE#HTHE N, HHRMCKLH 3N, WS T 3356305 B ahPAT R EEE B . ELYImLn,
AT DL 2 B I8 SR AT BUE VR N BT I 2 e B S 3 21 24 Al I BASELINEZ /7 2, i # # TCH_BLFUDR
AT A TR 2 1 5T BIBASELINE R /745 7 o

TELWIELIEIT ETCH_BLFUCRZ A2 R R . MG RTELVIIGILET, R Lai PR RE R, NZiER
W, R RBEMITGE, BaUTERER, FETE EREREE AR RS R . RS LS
TN TCH_CR1["BLUPDSTA/ 3K 15

FELAIEACTE R BT , WERAG LB F A A, R ) 12 8 = (30 A S R EDRE A T B T B4
w77, AR IR, TR A R A, TR A SR

23.2.3.2 ##EfE (BASELINE) HIEBEH

FEREAF AL BE 5| BEAERET , AN TE A R AE B W] DOE I 2 R B F B Bk 5, JRAEI 2R e i S 4% 1
I, S S Ar A A AT SO0 . BEUE(E B S SERT AL, T CASEELEBR ) B GRS, R B AR B A SR
Rl eqE CPU ATARRS, M T AR FifZ g, Fr DAR] DL 12 58 T e i CPU.

(19 12 50 5 95 TR A2 20 A PR 4T
©SRAEUNF I, (R TR RIS AE (8 2 2 KA FIOFFSET SR, FLVA L 2 BHO I 2 ko
© R TR, EL 2 5 BHR I &

FEWEAE I TE B2 0 I 30 S AR FAEE N —/MIREL 2 5P I {8 3% B B0 5E BT o IRJEJ: 3% B4 AL s 250mT LA
EON2I4I8=Fh, HFESEE, JEP LSO, (EX T RGN R B AR NG, e a
BN A TR AEAE 1) BB A A e RN, AR, BB o T R R B . SRR BRI R
i 1% B 0] LLEII TCH_HWPCROMITCH_HWPCRLR W B o« 24 RAFEE/NTIEME(ER, R KB AL T 15 [m) DX 38 N 3
31, JEE KA TCH_HWPCROZ A7 2% & BXRFAE AT IHE, FEXIBASELINEZFAT HHT. 2 RFHE K T R4k
Iy, TR RAEEAL T fua X4, JE3E 2R I TCH_HWPCRL 2717 2% T i) B AR FAME AT 5L, JFXIBASELINE
AT R

76 1F 6] B 5 47 ) R viE (BB 3r X A] N, BB X A1 BLUPD_ THRE W E N E RN EX . SR ETEN 2R X
N, JEUE(E T H R I BLUPD_WCOOMIBLUPD DEBOY % B MG : 4 RAHETEN N XN, FeuE (55K
BLUPD_WCO1f1BLUPD_DEB1 ] ¥ & M .

W HETCH_CRI1MBLUPDISAH LA G, FEAE(H B 35 Hrb oMl

23.2.3.3 REE A

L BB TE AR R AAROK,  BE R BN A AR ARSI, 7R ENE S el E ) RV, DAORIER P
FEA FHRABNS, Rels L9 H i 22 18 .

i3 ¥ B TCH_TSRMTCH_GSRAI LA AR N lIE ) R BUE . TCH_TSRAN AR RBUZRE, —IHSHr AR
FEWCE, BRANEIE T DO PO AP RBUZ P R R MR R LB E . R B, X a8
S EE VS €N A 2 PR R IR AV IS REHERE N | D O L B IR U N TE R E i (D LN 1R 5
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23.2.3.4 AW

TN I TE [ 3 A A5 TR A A B4 22, A 22 R TR E R BRER, ek il .
TR LA (OFFSET) @I TCH_OSRX B . ANIEIE i) LURYE 2 bR/ 2 BN LU A . 4% S
BRI R, Ao rRIfRR il WA I R BRI R, ARk W $B £ B R AT DUl
TCH_CR1% 74 MIKEYDETDEB{ 3T 14 & .

WM R ETCH_TKCRxiE ¥, %8l & 26 MFrT AR E ML N, AT, B ¥ FAATF =Mkt . Aui e
JHIE I EIRAS, AT LB TCH_TKEYST #7845 £ il .

TR o A PR B SO A 5, MR B AR U, Y O R N, At R gl s, A
NIEFEHRILTCH_CR1IFMKEYMODA K % B .

R T SR I A R O, AR SRR R BRI Dh RS . MR s eI R 5, S HaBh
JAE— AN ERTHIT 8%, BEEHEEROR . izt g B, RS A EAME S, MBI T RN,
AR, iZIhRE AT LB TCH_CR1MMKEYSTICKCHKA 34T 14 & .

23.2.3.5 S HEAE IR

AL IR 5| EE ] DU N R E AT YO R PR e, 0T 0 R e Y e, A 5| SR B3 Zng b HE . RNl
TE K REE S B E HE T4 ATOFFSETHI % B, 4OFFSET R E /N, FRE 55 BUE ik, FHE & e
JHETCH_HWPCRH JABNFLT 7 31T % &

23.2.4 P psnmaf#EMmE 7N E
23.2.4.1 B T/ERT 8

AN TE AR R () JE Rl T AR 20 NISOSC, ISOSCH i AR, nl URIEIhFET K, #idUSER
OPTION EISCLKHZ . FH TAER % (Ftck) MR v LLEIITCH_CROMPDIVR X B /3 iS4

23.2.42 FWEF

JRNLEIE AR AR A R, IR R B SR EE SR . AR SR, Se N R A%
JRAEH AR (TCH_CROFUTKEYEN) , Eid & i#HTCH_CROF ISWRSTAL A LAFIAE S CAHER . RE
R g UG, AT LUR s . FEIE K a7 2@ TCH_CEDRZ /7 28 HEAT £ RE

ERT ARSI AR B Re 5, A4 0T LB SIZ AR . AR Eshdd B TCH_START & fAas TR E . 1F
ffRETCH_STARTLLE, @it &M TCH_STARTIRAS KA AT IR AS o I Bl b 28 5] B8 1) 45 1) 23 A7 S AE 3
AT AN BERE T U S #e/E, % T TCH_CROYICNTAZ, TCH_CR1fJFORCE_BLUPDf7, TCH_CR1/BLUPDIS
A MTCH_FUCRZ/Z4%

23.2.4.3 AMEERE

FEFRGTTFAERT, E AT 30 (08 B A 20 C B ONTCHXINRE, A ESCs 6 25 B ONECPOILRE . 75 EE 341138
1EiEIITCH CHCFGAfi#8 W B . FrA/ETCH CHCFG eI R e G, 2B MR, — MR
Ji, ATPAFHRWETCH_STARTHIG F—i I, s i@dmist ahik T —4HH.

23.2.4.4 T B E TR

BRAAE R s A, B ISR B SRR A AR T ST AR AU, SHSTARTRRIAL(E AE LS,
BEPERE S AE bR A AR DR R S AR R RIS, B3R 30 —5eiadi. ik k F i LLEIE TCH_CROM
STARTCFGHI % & .
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fid ok =M BahIBEA, iIWDTHlk, LEDfik .

Rl A MR E N AR, RPN E, R EsEs— 1200 5, e A
R A TRk 12870 . 241t 4245 T TCH_CROMIICNTR, T —#3afinkfil % . [HpaIaiis 27 H
SINEINGE, ETCH_CRIMICNTSWENALfffEfE, — BB 8E (EieRR2me) , FiakEi5as b
{E¥ HHICNT B3 UI#: 2ISICNT; 748 A #A N 2, BahPI#EICNT . B8 30 b E, o Ll
BRSTARTA K 1L H ZHH . USTARTA#EMR LG, WIBHA S LRME L, TR EER AR AR RE A &
{Z1k. A PUE 2 STARTALIR A KA 24 5 3350k & .

WDTHl R 7 EIWDTAERERIRTFE T, RAEWDTH WK B 30k —3 14 .

No Key Detected | Key Detected | No Key Detected
< ¢I< =I< >
ICNT SICNT ICNT
—> || > —>
Interval mode
with ICNTSWEN
T START
iWDT Trigger
mode
T START TiWDT INT TiWDT INT TiWDT INT TiWDT INT
LED Trigger
mode < LED Scan > « LED Scan s
| P % LeD scan }LED scan
Done Done

Figure 23-5 H3IHE#HER

LEDfi & 520 %A 7 XAELEDAI TOUCHE I . 4 B NLEDfl KB, —8HAMsiHG, RE0K
SFFLEDHfS ARG S . LEDRAWA WG, itz ashash. WA A LEDFRN T/E, 752K LEDYEH]
FAr e P HISHAREM I{H . BAKW SHLEDH T .

M5B ONLEDfil R AU, TOUCHR I 7] K BEK S 52 BILED R 252 . N LEDIN 4R, TOUCHM
HRRE MR T REW E &, HEIFEPDIVIE AR, I HISOSCHISA &% & N3MHz.

23.2.5 =4

23.2.5.1 BA BB 55 B Wi

TANIEIE HAT IO E B . 8T B B CHX_DONE i, W] LA B %18 18 14 5 U fid R AR L) iE 1E
e
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23.2.5.2 W

TERE AL EE 5 By R LUE, — B A MBI LLG, Zh e gk . ik 44 mT LUB TCH_TKCRK %
B [FNFELEREZE P (TCH_CRIMKEYDETDEB) i TG

23.2.5.3 BEEA BT

TEREAF AL PR 51 BB TF 5 LA, AR IRl bl T8 R SR 3T T 25 E (OISR S B AL
BEKE A A T4 FRAS, AT L@ B 30 T Re ok R AL A EE 51 8. Z I DhRg @ i B TCH_CR1H
TKEYSTICKCHKA R JE 8. Z MM IThREERE LA R, — B A8 % T, BRI G, it rhEd
KEYSTICKDURJ S E MBI, ZIE B IHBA B, Ko &AL ALEE 514, Hflk = AT .

%5 E AL O S F T R B AL O A B S| B A, (HRBEEA ARSI A iR R W ZRE R E
G G T A R B R IR S, B R KRR A I A 2 rE s . (BN B A s B s, BT
CR1%'fJFORCE_BLUPD#% I MISTART %147 #% (3 B i@t kB sh)
23.2.5.4 FEE EH i

TEAFEMEERCENS, B Bl . F2/PnT LUE IS A58 TCH_BLUPINF A7 85 SR A3 5 B BT (Kl TE 5
TCH_BLUPINFANZ HENERR, EEM)E, &ERIHERIZT 4.

23.2.5.5 & EREIE A 52 R ¥
B AR RE B IE E A B e G, AR %R W, %R W R R A I 4
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23.3 FFa Ui
23.3.1 HFHEHEK
e Base Address: 0x4002_0000
Register Offset Description Reset Value
TCH_CRO 0x000 Touch Sensor General Control Register0 OxFFFO_0000
TCH_CR1 0x004 Touch Sensor General Control Registerl 0x0850_0100
TCH_HWPCRO 0x008 Hardware Processing Control Register0 OxFF10_7318
TCH_HWPCR1 0x00C Hardware Processing Control Registerl OxFF10_003C
TCH_BLFUCR 0x010 Baseline Force Updating Control Register 0x0000_0000
TCH_BLFUDR 0x014 Baseline Force Updating Value Set Register 0x0000_0000
TCH_START 0x018 Touch Sensor Start Control Register 0x0000_0000
TCH_CEDR 0x01C Touch Scan Clock Enable/Disable Register 0x0000_0000
TCH_CHDSTL 0x020 Channel Disable Status Control Low Register 0x0000_0000
TCH_CHDSTH 0x024 | Channel Disable Status Control High Register
RSVD 0x028 Reserved 0x0000_0000
RSVD 0x02C Reserved 0x0000_0000
TCH_CHCFG 0x030 Touch Sensor Channel Configuration Register 0x0000_0000
TCH_TSRL 0x034 Touch Sensor Sensitivity Select Low Register 0x0000_0000
TCH_TSRH 0x038 | Touch Sensor Sensitivity Select High Register
TCH_GSR 0x03C Touch Sensor Global Sensitivity Register 0x0000_0000
TCH_OSRO 0x040 Offset Register for Channel 0 to 3 0x0000_0000
TCH_OSR1 0x044 Offset Register for Channel 4 to 7 0x0000_0000
TCH_OSR2 0x048 Offset Register for Channel 8 to 11 0x0000_0000
TCH_OSR3 0x04C Offset Register for Channel 12 to 15 0x0000_0000
TCH_OSR4 0x050 Offset Register for Channel 16 to 19 0x0000_0000
TCH_TKCRL 0x054 Touch Key Interrupt Trigger Condition Low Register 0x0000_0000
TCH_TKCRH 0x058 Touch Key Interrupt Trigger Condition High Register 0x0000_0000
TCH_RISR 0x05C Touch Senor Raw Interrupt Status Register 0x0000_0000
TCH_IMCR 0x060 Touch Senor Interrupt Masking Control Register 0x0000_0000
TCH_MISR 0x064 Touch Senor Masked Interrupt Status Register 0x0000_0000
TCH_ICR 0x068 Touch Senor Interrupt Clear Control Register 0x0000_0000
RSVD 0x06C Reserved
0x070
TCH_CHxXCNT[20] - Touch Sensor Channel x Sampling Counter Value 0x0000_0000
0Ox0BC
0x0CO0
RSVD - Reserved
0x0CC

APTCHIP MICROELECTRONICS
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0x0DO0
TCH_CHxBL[20] - Touch Sensor Channel x Baseline Value 0x0000_0000
0x11C
0x120
RSVD — Reserved
0x12C
TCH_TKEYST 0x130 Touch Key Status Register 0x0000_0000
TCH_BLUPINF 0x134 Baseline Updating Information Register 0x0000_0000
NOTE:

APTCHIP MICROELECTRONICS
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23.3.2 TCH_CRO (& FHIZ#I 5 ER0)

e Address = Base Address + 0x0000, Reset Value = OxFFFO_0000

3130292827262524|232221201918171615141312111098765 3 2 1 O
(O]
<| © LL = - a Z
(@) = [a) (1]
- alg S8 z | 21% ¢ 5 |9 ylL
S sl 2z = 5|2 2 = (B
nl T 5 « o n o —
1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|R|R R|IR|R|R RIR|IRIRIR|IR|IRIR|IR|IR|IRI]R]I]RIR|IR|R|IR|R]|R]|R
W W W w W | W W
Name Bit RW | Description Reset Value
fi ¥ Hard-macrof# fE
TKEYEN [0] RW | 0: SKHIfii#Hard-macro fRtk 0x0
1. HJEfl¥EHard-macro A&k
S FL 7% 70 B ARk %
MODE 11] RW | 0: fHIKE) 0x0
1. MOS%E HiZIKs)
SEHR TS H ik
REFMOD 2] RW | 0: {kIjERiR 0x0
1. EIFE R
fih 73 AR A A A
0001b: fgfFAbEE G| 255 A
He 29 ey v VAN
SWRST [6:3] Rw | 0101b:  EHEREN (Jrf a7 a4 D 0x0
Bit3 A LAt B M ai EACRES, JE R UK, RIRH
MIEAEARR, Bi#Hard-macro¥ A .
PRI 5] B 3 A
SICNT [11:10] | RW 0x0
Ftek A Il 70 S 1) «
PDIV FREQ
O/ H:Athy None-div
1 2 di
PDIV [14:12] | RW v 0x0
2 4 div
3 8 div
4 16 div
5 32 div
(2
APTCHIP MICROELECTRONICS 23-11 APT CHIP
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HYST [15]

RW

£S5l IS AP &

0: 3/4 OFFSET 1E A& B R UG I 5
1: 1/2 OFFSET 1E 428 B il o5

0x0

STARTCFG [17:16]

RW

A b R B B

00b: KM ja shdH

Olb: [AIR@FHHi il &

10b: Ak GWDTHH)
11b: % (LED)

0x0

HWPROC [18]

RwW

TR AR A 5 | A R4 )«
0: 2 \-mA{Eab
1. JBsEhigfbabs

0x0

STPENA [19]

RW

FECPUfE IR, Fsi b TF 5 3K
0: ZEIEHRE TAE
1o PREFHREER TAR

0x0

ICNT [31:20]

RwW

ELEEREi Akt - €

ZH RS DL TAER 2 SCLK 1284 # TAE .

B E O, EIRE T E P 3

OXFFF

NOTE: 4R BT 2 UUE BEA il TARRR, 18 55 D A B A AT AT — IR BRI BE 5 B B A

APTCHIP MICROELECTRONICS
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23.3.3 TCH_CR1 (B HIZE#IFAER1)

e Address = Base Address + 0x0004, Reset Value = 0x0850 0100

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 (7 6 5 4

w
N
[N
o

BLUPDIS_CYCLE

BLUPDIS
ICNTSWEN

KEYDETDEB

KEYSTICKDUR
KEYSTICKCHK
RSVD
SAMPLE_FLT
BLUPDINCT
RSVD

MKEYMODE
OFFSET_MUL
BLUPDST

[N

o
o
o
o
o
o
o
o
o
o
o
[N
o
o
o
o

o
o
o
o

Pyl
Pyl
Pyl
Pyl

Name

Bit

RW

Description

Reset Value

BLUPDST

[0]

AT SR R EIRES -
0: FAEEEH L
1: FEME(E S AR REAT

0x0

OFFSET_MUL

[2:1]

RwW

OFFSETH H AR ALTE . ERLN ] F, T Tk
REFE LA, ERCRFEHEA R E . X 752 L
KIOFFSETW Bl . OFFSETZH 5 i KB N
OXFF, MTFHE & E T KHOFFSET, A LUE %17 2%
XTOFFSET % & 317 e fUmUK .

ANHEAT UK
TR F21%
KB AL
. BCKREISRE

w N -, O

0x0

MKEYMODE

(3]

RwW

2 H sk A A e B

0: BRI, & HA Ml DOgsas
1. DA, SORF 2 ML RN G

0x0

BLUPDICNT

[11:8]

RW

B A A S A fe 35

LR — G A 39
24Ty — Ukar Il J 391
B4y — YA I A 3
AR — AN A S

w N -k O

Ox1

SAMPLE_FLT

[13:12]

RW

JE e RAEELIE R ¥ B

0: ZEI-yEd
1. FFRELR2MEER:

0x0

APTCHIP MICROELECTRONICS

23-13

Crcmp




APT32F171

fil B e

2:  JFB LA E SRR
3: FFEUSKEEN

KEYSTICKCHK

(16]

RwW

L EH AN, RS B i B

(PR %1745 30 T AR
1 JPRZRSsEEN

0x0

KEYSTICKDUR

[19:17]

RW

RYULIINIT R 5, SH A BME R E . IR Bit
I (B 12 BRI, ORE 1 Sl i K5 A B 51 BE R A

IR = (KEYSTICKDUR+1) x 16#)

0x0

KEYDETDEB

[21:20]

RW

s gk, KEBE

T EE
1R EH
2R EF
3: 3EH

N — O

0Ox1

ICNTSWEN

(22]

RwW

SEIEIICESE it P = E I VR SIS Ik 0 d - R R A
WO E UL, AL, B3R E B SICNT
POE . FERAT I BNL S, E S EFE R [ HICNT
PE o

0: ZEIbYI#AAHERIBG, FHERIBE BHICNT U E
1. HEE R

Ox1

BLUPDIS

(23]

RwW

SR 2 HH 5 1R A7 A

0: SR S A HE(E B 2 3
1. SRR RUEE B ) R

0x0

BLUPDIS_CYCLE

[31:24]

RW

RS, FEEE AR AR I R E . AT
WA B, W] DA E R ORI LA N A8 IR S HE(E
SRR, DLORIERE A A AR 2 -

0x8

APTCHIP MICROELECTRONICS
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23.3.4 TCH_HWPCRO (B abEE 4] & 774%0)

e Address = Base Address + 0x0008, Reset Value = OxFF10 7318

23 22 21 20 19 18 17 16|15 14 13 12 11

o %A A A ] DAY B IR S I A IR

31 30 29 28 27 26 25 24 100 9 8|7 6 5 3 2 1 O
2 2 2 g 8
S o I I I I I
o 2| & 2 a o o' | s
2 < = = 5 5 2
- @ @ @ @
1 (111111 ijo0j{0|jO|j2|jOjJOfOfOfOf1|(21(2f(O]JO]l1]l2]0]O0]O 1{0f[0fO
R|IR|[R|[R]|R RIRIRI[R|R|IR|IRIR|J]R|R|IR|IR|R|R|RIR|JR|R|R|R R|IR|[R]|R
w w w w W w w
Name Bit RW | Description Reset Value
WA A RE R E.
_ 00b:  BE HHTH{H y1/4 OFFSET
BLUPD_THR [L:0] RW Olb: WE ¥ HRE N2 OFFSET 0x0
10b: ¥ & HHiE ~3/4 OFFSET
11b: ¥ & ¥ {E ABLUPD_THVALIE
RFHE /N T BLUPD_THRFT X B B, JEHE(E T
BB ERE .
BLUPD_WCOO0 4:2 RW 0: ARSI 0x2
2 [4:2] 1. LIS KU AT X
2:  DA1/4 BUEEATE R
3: DAL/2 BUEBATEH
other: I RAHE B #4758
RFHE KT BLUPD_THRFT X B B, JEHE(E T
BN ERE.
BLUPD WCOL . R 0: JFEAEEABEAT SR 0x7
= [7:5] 1 LIL/8 AU T I
2:  DA1/4 BUEEATE
3: DPAL/2 BUEBATEH
other: I RAH(E B AT 58
SR REE 42 N T BLUPD._THRPT BB (1 B2
BLUPD_DEBO [11:8] | RW | 435 Z R IEWCO0B & I 4 A4 B 34T B 3h B | 0x3
o BT 1% A7 8 T DA B AR A B
SRR IES: 2 KT BLUPD_THRJIT X & 1 R I,
BLUPD_DEB1 [19:12] | RW | 4bHE 5| 2K R IEWCO LB B {25 B v k47 I sh 58 | OX7

APTCHIP MICROELECTRONICS

23-15

C‘rcmp




APT32F171 fo A R R
FHCRPEEIEN WS, MRAER TR ERIE, Byt
B | 4 20
_ 0: A TA4fFOFFSET
ABNFLT [21:20] | RW 1. ATB{ZOFFSET Ox1
2: KT16f5OFFSET
3: AR IhRE
BLUPD_THVAL [31:24] | RW | [ 2 7 B8 o 18 OxFF

NOTE: %% f7 SR EA/N T RAEREIEH] . 2oRAEE /AN TR, ABE 5 B HWPCRL H 30 B X SR AE(E AT

ALFE

APTCHIP MICROELECTRONICS
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23.3.5 TCH_HWPCR1 (BEf:4bBiEs]| & 17281)

e Address = Base Address + 0x000C, Reset Value = OxFF10_003C

31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16|15 14 13 12 11

S5
©
[ee)
~
o
a1

w
N}
=
o

BLDUP_THVAL

RSVD

ABNFLT
BLUPD_DEB1

BLUPD_DEBO
BLUPD_WCO1

BLUPD_WCOO0
BLUP_THR

=
o
o
o
o
o
o
o
o
o
o
o
o
o
o
[ay

[y
=
o
o

py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)
py)

=
=
=

py)
py)
py)
py)

=

Name

Bit

RW

Description

Reset Value

BLUPD_THR

[1:0]

RwW

SEHEME B B BT R I

00b: ¥ E ¥ H R{H N1/4 OFFSET
Olb: WEWFHE N2 OFFSET
10b: ¥ & B Hi{E ~3/4 OFFSET
11b: ¥ & #HH{E ABLUPD_THVALIH

0x0

BLUPD_WCOO

[4:2]

RW

2RAEE /N TBLUPD_THRT BB HRME RS, FEAE(E
BB E B .

0: FEMEEAHATHE R

1. Dl1/8 A EBATHEH

2:  Lh/4 BUE AT B

3: Lh1/2 BUEATE B
other: I RAH(E B #4758

0x2

BLUPD_WCO1

[7:5]

RW

MEFHME KT BLUPD _THRAT B I RIE I, FEHE(EE
TR E W E .

S UE(EANBEAT ST

LA1/8 AL AT BT

LA1/4 B BEAT ST

LAL1/2 AL BEAT ST
other: I RAF(E ELAEHEAT 0T

w N -k O

0ox7

BLUPD_DEBO

[11:8]

RW

YR E S 2 N T-BLUPD_ THRIT & 1 BI{E I
AEFE 5| AR HEW C OO0 B 1K) 25 1% R 31T EH 3 5
o I A AT AR N DA B A A Y

0x0

BLUPD_DEB1

[19:12]

RW

YR S 2 K T BLUPD_ THRIT & 1 BI{E I
AEF 5| AR W COL 15 B 1K) 251X BB 31T H 3h 5
o I A AT AR AT DA B S A A IR

0x0

APTCHIP MICROELECTRONICS
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FEHCORFEEIEN N E, SRFPHMER TR E R, Bt
P 5| & 20 s
0: AFOFFSET
ABNFLT [21:20] | RW AT {f Ox1
1: KT8fFOFFSET
2: KT16{%OFFSET
3:  FLuEM TR
BLUPD_THVAL [31:24] | RW | [ 20 7 B8 o 18 OxFF
(2
APTCHIP MICROELECTRONICS 23-18 APT CHIP
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23.3.6 TCH_BLFUCR (ZE#:iRH| T 5%k 5 775%)

e Address = Base Address + 0x0010, Reset Value = 0x0000_0000

®
~
o
ol
N
w
N
=
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

ol ol ol ol alalaol ool ol al al al al al al al al al a
%%%%%%%%%%aaaaaaaaaa
a] _1_|_|_|_|_1_1_1_|_|3333333333
& ) @ @ @ @ @ O o O 0@ @ D @D D @D D D DD
(hd Cle\COLOVmNHOmw,\@mﬁ.MNHO
e e R e im0 e o e o e
UOOOOUUUOOOOOOOOOOOO

Pl
Pl
Pyl
Pyl
Pl
Pl
Pl
Pyl
Pyl
Pyl
Pl
Pyl
Pl
Pl
Pl
Pyl
Pyl
Pyl
Pyl
Pl
Pl
Pl
Pl
Pyl
Pyl
Pyl
Pl
Pl
Pl
Pyl
Pyl
Pyl

WIW|W|W([W|W|W]|W|[W W(W|W|W[W[W|W|WI[W|[W
Name Bit RW | Description Reset Value
Fi 7€ 5 L o) SR v A I S
CHx_BLUPD 19:.0 RW , 0x0
X 19:0] 0: EIHEAVIL "
1. JHBIELMIG1L

APTCHIP MICROELECTRONICS 23-19 C‘rmﬂp
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23.3.7 TCH_BLFUDR (ZE#E 5 S 3 HiE 5 7758
Address = Base Address + 0x0014, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8|7 6 5 4 3

|
<
>|
[a)
o
D
|
m
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
w w w w
Name Bit RW | Description Reset Value
RIS ME T, 4BLUPD VAL E N4AZN, 4T
BLUPD VAL 15:0 RW | = U . -t e e a 0x0
- [15:0] S 0 R LY 2 ) T 5 (7 17 2

APTCHIP MICROELECTRONICS
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23.3.8 TCH_START (FH# )2 3hi% | 5 775%)

Address = Base Address + 0x0018, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 O

Q T
2 =
o n
0 0 0 0 0 0 0 0 0 0 0 0 0 0 01]0
R|R|[R R | R RIR|[R|R|R|RJ|R R|IR|[R]|R
w
Name Bit RW | Description Reset Value
43 B Ar
HRAERS
0: fFi4A%
START [0] RW [ 1. EzhfaH 0x0

TEHRIER
0: HMKAEITH
1. HMIEAEIAT

APTCHIP MICROELECTRONICS
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23.3.9 TCH_CEDR (H#iH Shizth] S 775%)

e Address = Base Address + 0x001C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2

[N
o

RSVD

DBGEN
CLKEN

Name

Bit

RW

Description

Reset Value

CLKEN

0]

RW

FHAH IS B A5 A -
0: A phit ik
1. FIN I E

FEAMIE RS, FIEr R, RTRORUE B9 ) 2 17 4%
AT

0x0

DBGEN

(1]

RwW

A RE I -
0: RIS, RPHiEE, Ak

1. B uCRET, B Elia, A

0x0

APTCHIP MICROELECTRONICS
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23.3.10 TCH_CHDSTL (H#Z: ILEIERSIER F8%)

e Address = Base Address + 0x0020, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 8 6 4 3 2 1 0
v S ® N = o o) o) ~ © To) < ™ N - o
e e, e e e, ™ x 04 o x 14 04 14 0% 0% x
7 & 7 7 & 7 0 7 0 7 7 7 %) ) ) )
A s A A s A a a o a a a o a a a

0 0 0 0 0 OO 0 0 0 0 0 OO 0 0 0 0 OO 01]0

R|IR|IR|R|R|IR|IR|IR|]R|R|I[R|R|R|R|[R|R]|R|[R R|IR|[R R R R|IR|[R]|R|R

WIWIWIWIWIW[IWIWIWIW[IW|W|IW|[W[W[W]|W]|W WI|W|W w w WIW|W[W[W

Name Bit RW | Description Reset Value

WEARRIE R, BB v 4 A O
[1:0]
[322] BT R e
DSRx RW | 00b: & FIRE 0x0
[3130] Olb: fiCHE-~FHih
' 10b: P Y
11b:  EBEARE

APTCHIP MICROELECTRONICS
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23.3.11 TCH_CHDSTH (H#Z LB ERSEH F78)

e Address = Base Address + 0x0024, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 8 6 4 3 2 1 O
- o (o2} (o6} N~ © Lo < ™ N —l o (o] [ce] N~ ©
™ ™ N N AN N N N N N N N - — — -
o 14 0% 0% 04 0% 0% 0% 04 0% 0% 0% 0% 0% 0% 0%
7 ) 7 7 ) 7 7 7 ) 7 7 7 ) 0 0 %)
al o} al al o} al al al o} al al al o} fal fal al

0 0 0 0 0 OO 0 0 0 0 0 OO 0 0 0 0 0 0 OO 01]0

R|IR|IR|R|R|IR|IR|IR|]R|R|I[R|R|R|R|[R|R]|R|[R R|IR|[R R R R|IR|[R]|R|R

WIWIWIWIWIW[IWIWIWIW[IW|W|IW|[W[W[W]|W]|W WI|W|W w w WIW|W[W[W

Name Bit RW | Description Reset Value

- REEEEPUN L UL R 8 Ly SE RS E P R peb
RE

[1:0]

[322] BT R e

DSRx RW | 00b: r=BHARA 0x0
[3130] Olb: fiCHE-~FHih
' 10b: P Y

11b:  EBEARE

APTCHIP MICROELECTRONICS
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23.3.12 TCH_CHCFG (@R B %7 %)
e Address = Base Address + 0x0030, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16(15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
zl z|l z| z| zl zlz|lz|zl zlzlzlzzz 22222 2 2
| Ul u| | U| o] U| O| o) u| | | u| o| | W| | ol | 0| L\ L| G| &l Sl Gl &l al &l &l ala
| 9| @ ©| ~| © V| I O N d| O] o ®| K| © B | M| N | S| 5| »v| ~| ©| b 5| ®» « =
e B Bt e B I B I B !t B ) [ f e e e[ f [ o e o e ] e
O| O] O] O] O O] O O] O O] O O] O O] O| O] O O] O O] O| U] ©f ©] © O] O O] O] O] OO
R|IR|IRIR|IRI[R|R|R|R|R|R|R|R|IR]R|IR|I]R|R|R|R|RIRIRIR|IR|I[R|IR|[R|R|R]|RI|R

WIWI[W WIW|W|W|W|W|W|W|W W

Name Bit RW | Description Reset Value

41 100 3 e 4 o
CHXEN [19..0] | RW N 0x0

0: Z&IbiZ@IEH

1. fEREIZIEE

NOTE: Rfift TCH_CHCFG Hi%E T diEFRE, a0 F iz prxd b1 GPIO IR A # ik BN TKEY UJEE, 1ZdE S

2Rk

o
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23.3.13 TCH_TSRL (BERBELFFER)

e Address = Base Address + 0x0034, Reset Value = 0x0000_0000

31 30 29 28

27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 | 7

Lo < ™ N i o
F Rl E| 2| 2| 2| B3| B 5| E|E|E|B| 5|5 %
0 @ @ @ i & [ [ - [ [ [ = [ [ [
0 0 0 0 0 OO 0 0 0 0 0 OO 0 0 0 0 0 0 0O O 0 0 OO 01]0
R|R|[R RIR|[R|R]J]R|R|R|R]|R RIRI[R|R|R|R|IR|[R|R]|R|[R R|IR|[R]|R|R
WIWIIWIWIWIWIW|IWIWIWIWIWIWIWIWIWIWIW[W|IW|IW|W[W[W]|W]|W WIW|W[W[W
Name Bit RW | Description Reset Value
MRS I P N 1 R B0 Y
[1:0]
: 00b: EFEGSRHGSROA 2 Hij i i & U
TSRx [3:2] RW 1\5&3‘* aRlib) ﬁ%fﬂ}%’jﬁﬁgﬁ X0
...... 01b: &FGSRHIGSRLN M ATEIE R BUEH
(31:30] 10b: EFGSRHMIGSR2 Ny Ml iliE R HUEH
11b: JEFEGSRHIGSR3y i iE 7 B H
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23.3.14 TCH_TSRH (B R EikFEFHFR)

e Address = Base Address + 0x0038, Reset Value = 0x0000_0000

®
~
o
ol
N
w
N
=
o

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9

TSR31
TSR30
TSR29
TSR28
TSR27
TSR26
TSR25
TSR24
TSR23
TSR22
TSR21
TSR20
TSR19
TSR18
TSR17
TSR16

WIWIWIWIWIWIWI[WI[WIWIW|IW[W|IW|IW|W|W|W|W|W|W|W|W WIW|W|[W|W|W|W|W
Name Bit RW | Description Reset Value
MR I PR BV (1 R U 1
[1:0]
: 00b: %¥*XGSRHIGSRON X4 IEIE R
TSRX 32 | rw ALHGSRTIIGSROT AN UL 0X0
...... 01lb: %&FFGSRHNGSRLA i iEE R E
[31:30] 10b: %&FGSRAHIGSR2 N LT iEE R BUEHE
11b: EFGSRAIGSRIA 24 i i 1E R & E
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23.3.15 TCH_GSR (&R RBUEETFER)

e Address = Base Address + 0x003C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 0
[s2] N — o
o [a [a x
(7] 0 0 (7]
O ] O O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R|IR|[R|[R R|IR|R|[R RIR[R|IR|]R|R|R|R]|R]|R R|IR|[R]|R
w w w w
Name Bit RW | Description Reset Value
GSRO [7:0] RW | j@iE R ZE0 0x0
GSR1 [15:8] | RW | iEiE R % E1 0x0
GSR2 [23:16] | RW | @8 R BEE2 0x0
GSR3 [31:24] | RW | iEiE R % (E3 0x0

NOTE: GSR WS EH X —AMEERFEN, Cs BB RS S BN n I, TR —UCKFEH n+1 /K Cs TR

AL
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23.3.16 TCH_OSRO (fh#E&EH|FER0)

e Address = Base Address + 0x0040, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 O

™ N — o

I I I I

© ©, ©, ©

(%0} 0 0 (%0}

O o] o] o)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01]0
R|IR|[R R RI{R|R|R RIRIR|]R|IR|R|R|[R]|R|R RI{R|R]|R

w W w W w W[ w

Name Bit RW | Description Reset Value
OS_CHO [7:0] RW | i@iEO0H) W% (OFFSET) {i 0x0
OS_CH1 [15:8] | RW | #iE1ffmF (OFFSET) fA 0x0
OS_CH2 [23:16] | RW | i#EiE2/1fmF (OFFSET) fi 0x0
OS_CH3 [31:24] | RW | i#i&E3f W (OFFSET) fH 0x0
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23.3.17 TCH_OSR1 (fhE&EH|FER1)

e Address = Base Address + 0x0044, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 0

N~ © Lo <

I I I I

© ©, ©, ©

(%0} 0 0 (%0}

O o] o] o)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01]0
R|IR|[R R RI{R|R|R RIRIR|]R|IR|R|R|[R]|R|R RI{R|R]|R

w W w W W[ w

Name Bit RW | Description Reset Value
OS_CH4 [7:0] RW | d#iE4f W% (OFFSET) fH 0x0
OS_CH5 [15:8] | RW | J@Ii&5M W (OFFSET) i 0x0
OS_CH6 [23:16] | RW | i#iE6/fmT (OFFSET) fi 0x0
OS_CH7 [31:24] | RW | #IBE7H{mF (OFFSET) fH 0x0

APTCHIP MICROELECTRONICS
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23.3.18 TCH_OSR2 (fhE&EH|FHER2)

e Address = Base Address + 0x0048, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 O

— o o)) 0

— — T T

5 5 5 5

4 4 S 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01]0
R|IR|R|R|R RI{R|R|R RIRIR|]R|IR|R|R|[R]|R|R RI{R|R]|R

w W w W W

Name Bit RW | Description Reset Value
OS_CHS8 [7:0] RW | i@iE8H) k% (OFFSET) {i 0x0
OS_CH9 [15:8] | RW | B9 (OFFSET) {4 0x0
OS_CH10 [23:16] | RW | #iE10/) W (OFFSET) & 0x0
OS_CH11 [31:24] | RW | iBiE11(\{mFs (OFFSET) fH 0x0

APTCHIP MICROELECTRONICS
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23.3.19 TCH_OSR3 (R E&EH| FER3)

e Address = Base Address + 0x004C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 0

Te} < o™ N

— — — —

I T T I

QI QI QI QI

(%)) n n (%))

(@) @] @] (@)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01loO0
R|IR|[R|[R]|R R|IR|R|[R RIR[R|IR|]R|R|R|R]|R]|R R|IR|[R]|R

w w w w w

Name Bit RW | Description Reset Value
OS_CH12 [7:0] RW | i@iE12/fW# (OFFSET) {H 0x0
OS_CH13 [15:8] | RW | i#@iE13/)fmFs (OFFSET) {H 0x0
OS_CH14 [23:16] | RW | i#iE14f)mEs (OFFSET) fi 0x0
OS_CH15 [31:24] | RW | iBiE15[){mFs (OFFSET) fH 0x0
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23.3.20 TCH_OSR4 (fhEZEH| FER4)

e Address = Base Address + 0x0050, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 3 2 1 0

(o] o N~ [{e]

— — — —

I T T I

QI OI OI QI

(%)) n n (%))

@] o o @]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01loO0
R|R|R R R|IR|R|[R RIR[R|IR|]R|R|R|R]|R]|R R|IR|[R]|R

W w w w W | W

Name Bit RW | Description Reset Value
OS_CH16 [7:0] RW | i@iE16/# (OFFSET) {H 0x0
OS_CH17 [15:8] | RW | i@iE17/)fmFs (OFFSET) {H 0x0
OS_CH18 [23:16] | RW | i#iE 18/ w2 (OFFSET) {4 0x0
OS_CH19 [31:24] | RW | iBiE19({mFs (OFFSET) f& 0x0
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23.3.21 TCH_TKCRL (%4t Wrfih & &5 5 1748%)

o Address = Base Address + 0x0054, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 2423 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 [7 6 4 3 2 1 0
Lo < (92] N i o
= 2|l gl 2l gl 2|l gl 2|l |l | |l | | & &| &
S| ¢l ¢ ¢l ¢l ¢ €] el gl el gl gl L] gl gc¢c
X X X X X X = = = = = = = = = =
0 0 0 0 0 0 OO 0 0 0 0 0 OO 0 0 0 0 0 0 0O O 0 0 0 OO 01]0
R|IR|[R|R|R|I]R|IRIR|]R|R|IR|R|R|IR|IR|R|]R|R|IR|R|R|R|[R|R]|]R]|R R|IR|[R]|R|R
WIWIIWIWIWIWIW|IWIWIWIWIWIWIWIWIWIWIW[W|IW|IW|W[W[W]|W]|W WIW|W[W[W
Name Bit RW | Description Reset Value
e A 3 42 5 v I Ak A 7 3G
[1:0]
: 00b: i % J e W ik 2 7
TKCRX [3:2] RW 1\%3‘%%%%?%@?}*%&% 7;27512@ 0x0
...... Olb:  WedEdd % T Ay Wil A 07 5
[31:30] 10b:  EFEALBERRTT FAF Dy rh i A 7 B
11b:  EFEAZE A T IRIT AR b b A& 07 20

APTCHIP MICROELECTRONICS
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23.3.22 TCH_TKCRH (%8 thifih & &4 5 75%)

e Address = Base Address + 0x0058, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 |7 6 4 3 2 1 O
— o (@] [e0] N~ © Lo < ™ N i o (o] [ee] M~ ©
o™ ™ AN N N N N N N N N N i i i —
o 14 o o 04 o o o 04 o o o 0% o o o
O O O O O O O O O O O O O O O O
N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4 N4
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ ~

0 0 0 0 0 0 OO 0 0 0 0 0 OO 0 0 0 0 0 0 0O O 0 0 0 OO 01]0

R|IR[R|IR|R|R|RIR|J]R|R|R|[R]R RIR[R|R|R|R|IR|IR|]R|R|R|R R|IR|[R]|R|R

WIWIIWIWIWIWIW|IWIWIWIWIWIWIWIWIWIWIW[W|IW|IW|W[W[W]|W]|W WIW|W[W[W

Name Bit RW | Description Reset Value

e A G 42 v WA 7 5
[1:0]
: 00b: i % J e W ik 2 7
TKCRx B2 | py HEAE L T Ay 7 0 0x0
...... Olb: IEHFEFEsR L T~ FA T rid A 7 3
(31:30] 10b:  EFEFEBEIATF A h i A 5 2UfE
11b:  EEEAZERAZ NIRRT A T Wi A 7

APTCHIP MICROELECTRONICS
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23.3.23 TCH_RISR (RI#AFWPREFFE)

e Address = Base Address + 0x005C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Wl W w w w w w w| w| w

w R = =z =z =z =z = = = = = wf wf wf w w w w w w w

289 b ¢ = 8 5/ 5| 5 8 8 5| 5 8| 8 3| & 8 2 5| 8 8 3 5 5

O n n o| o ~| o | | M| | 4] o

x| @ x| 3| Y o e e e e
Ol Ol Ol Ol Ol Ol Ol ol Ol O O O O] O O] O O] O] O O

R R R R|R R R R R R|R R|R R R R R R R|R R R R R R R|R R R R R [ R

Name Bit RW | Description Reset Value

CHx_DNE [19..0] | R | AN IEIEFHE 5 i 0x0

KEYINT [27] R | fulfBias b 0x0

HWRST [28] R S B 0x0

BLUPD [30] R FHEE A B BT 0x0

PRCDNE [31] R 2030 TE 44 56 B W 0x0

Zar s T B WG R W ERE . — Bk, TRt B BMaE, Zar ARl idoRE.

0: JElarh iR Kk AE
1. JRaarhirk g

APTCHIP MICROELECTRONICS
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23.3.24 TCH_IMCR (sl fi Bef2 i S5 77 5%)

e Address = Base Address + 0x0060, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
W w| w| | wf w w wf w| w

w R ZZZZZZZZZZLIJLIJLIJLIJLIJLIJLIJLIJLIJLIJ

2189 g 2 2 5 5555 5 5 8 3 5 8 5 8 3 88 58 55

(@) n 0 o o ~| O] | | M N dH| O

¢l @ x| 7Y o = | R = =l S R S R R
UOOOOUUUOOOOOOOOOOOO

ofofojo)jojofojojofojojofofojofofojojfofojojofofojofofojofjfofoyjojo

R|IR|IRIRIR|IRIRIR|IR|IRIR|R|]RIR|I]R]J]R|IRIR|R|IRIR|I]R|RIR|R|]R|IR|IR]J]R|IR|R]I|R
WIW|IWIWIWIW[IWIWIWIW|IW|W|W[W|W]|W w

Name Bit RW | Description Reset Value

CHx_DNE [19..0] | RW | BEANIEIE F135 58 i 0x0

KEYINT [27] RW | fi f g v 7 0x0

HWRST [28] RW | R &AL 0x0

BLUPD [30] RW | JEAEAE 587+ iy 0x0

PRCDNE [31] RW | 4081 49 4 58 e iy 0x0

%A AT A T RE T

0: KMt

1. T

APTCHIP MICROELECTRONICS 23-37
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23.3.25 TCH_MISR (F¥RRESIEHIFFE)

e Address = Base Address + 0x0064, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
W w| w| | wf w w wf w| w
w W W Ww| w| w| W w| w| wf{ w
o o Bl Z1 Z1 21 Z1Z1Z21Z2 Z2Z2Zz\zlzzz2z2zz2 22
g%ggg 9 8/ 8 8 8 8/ 8 8 8 8 B 5| 5| 5| 5| 5| 5| 5| 5| 5| B
(@) n 0 o o ~| O] | | M N dH| O
c 3 | 3| Y o 77 % E 2 %D 22 R BT EEEE e
Ol Ol Ol Ol Ol Ol Ol ol Ol O O O O] O O] O O] O] O O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R|R
Name Bit RW | Description Reset Value
CHx_DNE [19..0] | R | AN IEIEFHE 5 i 0x0
KEYINT [27] R fih H8 42 B v BT 0x0
HWRST [28] R S AL 0x0
BLUPD [30] R FHEE A B BT 0x0
PRCDNE [31] R A E A 4 T B 0x0

AT A T2 R A A v B e DR

0: Rk
1. kR

APTCHIP MICROELECTRONICS 23-38
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23.3.26 TCH_ICR (P BriEREH|FHEH)
e Address = Base Address + 0x0068, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Wl W w w w w w w| w| w
w R = =z =z =z =z = = = = = wf wf wf w w w w w w w
HERE o 8 8 5/ 5| 5| 5| 8| 8 8 3| & 5 5 3| 3 & 5| 8 85
O %2} n o| o ~| o | | M| | 4] o
c 3 | 3| Y o 77 % E 2 %D 22 R BT EEEE e

Ol Ol Ol Ol Ol Ol Ol ol Ol O O O O] O] O] O] O] O] O] O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0
WIW]|W|[W|[W RIR|R|[R WIWIWIW[IW[WIW|IW[W|IW|W|IW|W|W|W|W[|W|W|W

W

Name Bit RW | Description Reset Value
CHx_DNE [19..0] | W | BEANIEIE FHE 5 i 0x0
KEYINT [27] W | il s b 0x0
HWRST [28] W | R E A 0x0
BLUPD [30] W | B SR 0x0
PRCDNE [31] W | A8 4 5 R e 0x0
AT TS BRI GG R WrIRAR &AL, X AFE N RS A
0: AR
1. JEBRP R E
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23.3.27 TCH_CHXCNT (CREEH BB E S5 75R)

e Address = Base Address + 0x006C ~ Base Address + 0x00B8, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10

9

8

7

6

5)

4

3 2 1 0

RSVD

TCH_CHXCNT

Name Bit RW | Description Reset Value
TCH_CHXCNTI[0] [15..0] | R | IBIBOJFE RAF(E Z 17 8% 0x0
TCH_CHXCNTI[1] [15.0] | R ETE 1A R 27 A7 2% 0x0
TCH_CHXCNTI[2] [15.0] | R I TE 2 )5 E R AFEAE 27 A7 25 0x0
TCH_CHXCNTI[3] [15.0] | R | #iE3JFERFEE T A7 5 0x0
TCH_CHXCNTI[4] [15.0] | R I AJFAE R 2 A7 2% 0x0
TCH_CHXCNTI5] [15.0] | R I TES A R 27 A7 25 0x0
TCH_CHXCNTI[6] [15.0] | R | #iE6JF{ERFEE T A7 5 0x0
TCH_CHXCNTI[7] [15.0] | R IEIE 7 JFAE R 27 A7 2% 0x0
TCH_CHXCNTI8] [15.0] | R A TE 85 AE RAFAH 27 A7 2 0x0
TCH_CHXCNTI[9] [15.0] | R | #IEQJFMERAEA T A7 5% 0x0
TCH_CHXCNT[10] [15.0] | R B TE 10 i RAFAE P A7 48 0x0
TCH_CHXCNT[11] [15.0] | R ITE 11 R AR 27 A7 A5 0x0
TCH_CHXCNTI[12] [15.0] | R | iBIB12J5{H RAEE %7 a8 0x0
TCH_CHXCNT[13] [15.0] | R | @EL3JF AR T A7 48 0x0
TCH_CHXCNT[14] [15.0] | R ETE 14 5 H RAHE P A7 48 0x0
TCH_CHXCNTI[15] [15.0] | R | iBIB15JE(HRAEE %7 a8 0x0
TCH_CHXCNT[16] [15.0] | R | i@EL16J5(E R T A7 48 0x0
TCH_CHXCNT[17] [15.0] | R IETE 17 S RAEE P A7 4R 0x0
TCH_CHXCNTI[18] [15.0] | R | iBIE18JE{H KAE(E %7 a% 0x0
TCH_CHXCNT[19] [15.0] | R | J@E19JF(E RIEAH A7 45 0x0
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23.3.28 TCH_CHxBL (F#:fE F7E5)

e Address = Base Address + 0x00D0O ~ Base Address + 0x011C, Reset Value = 0x0000_0000

31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16

15 14 13 12 11 10

RSVD

TCH_CHxBL

Name Bit RW | Description Reset Value
TCH_CHXxBL[0] [15..0] | RW | @i O HEAE A7 /747 0x0
TCH_CHXxBL[1] [15..0] | RW | i 15 A8 75 47 4% 0x0
TCH_CHXxBL[2] [15..0] | RW | i#iE 2 #EE 25 17 2% 0x0
TCH_CHXxBL[3] [15..0] | RW | i@iE3FEHEE 2 (73 0x0
TCH_CHXxBL[4] [15..0] | RW | iliE 4% HE(E 75 17 4% 0x0
TCH_CHXxBL][5] [15..0] | RW | i#iE5HEHEE %5 728 0x0
TCH_CHXxBL][6] [15..0] | RW | i@iE6HEHE(E 27 17 25 0x0
TCH_CHXxBL[7] [15..0] | RW | iliE 75 #EE 75 47 4% 0x0
TCH_CHXxBL[8] [15..0] | RW | i#iE8FEHEE %7 /7 4% 0x0
TCH_CHXxBL[9] [15..0] | RW | iEiEQMEHEME A7 (7 75 0x0
TCH_CHXxBL[10] [15..0] | RW | B 10FEHE(E 75 77 % 0x0
TCH_CHxBL[11] [15..0] | RW | J@iE113EHE(E 27 A7 38 0x0
TCH_CHxBL[12] [15..0] | RW | i@iE 123 HE(E 27 (73 0x0
TCH_CHXxBL[13] [15..0] | RW | @i 13 HEAE 77 7740 0x0
TCH_CHXxBL[14] [15..0] | RW | B 14 HE(E 75 77 o 0x0
TCH_CHXxBL[15] [15..0] | RW | i@iE 153 HE(E 27 (738 0x0
TCH_CHXxBL[16] [15..0] | RW | Jd#iE 16 HEE 77 77 4% 0x0
TCH_CHXxBL[17] [15..0] | RW | B 17 HE(E 75 7o 0x0
TCH_CHxBL[18] [15..0] | RW | i#iE18EHE(E 27 (7 3% 0x0
TCH_CHXxBL[19] [15..0] | RW | @i 19 HEAH 5 f7 4% 0x0
@
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23.3.29 TCH_TKEYST (fiiZFiiRSFER)
e Address = Base Address + 0x0130, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24|23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
A B 59 @ I3 YA E o o ~ o v s o & 4] ©
| A | | | | | | |
a) HFElE B E B EEEE BB S BB S 5SS G
> DI DD DL DD DEDE DD SIS S S| S S S S S| >
0 I I B B B B B B I I e e R R e
Y w| w| w W wj w) wf wf wj w vl v vl x| x| ¢l vl ¥ ¢ ¢
Y| ¥ ¥ ¥ ¥ ¢ x| ¢ ¥ ¥
e = I = = == == e ettt Nt Ol Bl I I
o|lo|o|o|lo|lofo|o]o|]o|o|o|ofo|o|o|o|]o|]o|o|o|lo|o|o]o|o|o|o|o|ofofo
RIR|IR|IR|IR|IRIR|]R|R|]RIR|]R|R|I]RIRIR|J]R|R|IR|R|R|R|IRI[R|JR|R|IR|IR|JR|R]|R|R
Name Bit RW | Description Reset Value
TKEYSTx [19..0] | R R IEE L PR S AR 0x0

APTCHIP MICROELECTRONICS

23-42

C‘rcmp




APT32F171 flr A R
23.3.30 TCH_BLUPINF (EHEEIRESTHER)
e Address = Base Address + 0x013C, Reset Value = 0x0000_0000
31 30 29 28 27 26 25 24 |23 22 21 20 19 18 17 16|15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0
A B 5 G Y IA Y D QS o o | o v | o o 4o
et Bt ] B I I I e o e e e e o e e o e e o e
al al al al al al al al al &l o] o] o] o] o] o] o] o] o] o
2 5|E & & &5 E&lEE S5 Y5 S8 8s
S| 3| 3| 3| 3| 3| 2| 3] 3| o
] e ] e Y ] e ] e A ] ] ) A A A J
ol nl m| o O | n| @ @ M| P O O Of O] M| O Of O] D
R|R|R|R[R R|R|R[R|[R|R|R|R|R|R|[R|R|[R|R|R|R|R|R[R|[R|R|R|R|R|R[R
w wiwlw|w|w|w|w|w|wlw
Name Bit RW | Description Reset Value
FAEE B 3 ERnEIE S B A
BLUPD_CHx [19..0] | RW 0x0

e E B BRI B IEE X AR B L A AT A
~HEERR, R RAE R .

NOTE: 7EERX T LRI AEE S5 BT, S AUE A 2 A5 A as AT IE AL RE, T FRAT IS 22 (8] 5046 5 1 SE B i

Ko
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24.1 HRIRS%

SR TR WIRSHC %0 T TAEWRESIE MUK AR . 8 KA E UL 5 T UE A2 A TG B 9 A REmf fR IE
WLAE, ERIRSEC 0T TR st i St

Table 24-1  thiR=%
BH /e %14 HE Bhr
TAEHE Vop - -0.1t06.5 Y,
i\ L Vin - -0.1to Vop +0.3 v
it FL Vo FiT A 3 1 -0.1to Voo + 0.3 v
U 388 i 1 15 mA
ST HLIK B 3 120 mA
R loH FIT A g 11 15 mA
AR IR Ta - —40 to 85 °C
RS Tste - —65 to 150 °C
APTCHIP MICROELECTRONICS 24-1 @mﬂp
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24.2 HEE TEFRMHF

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

T S AT AN AR S5 A AR W]

FRAREL P SE T, HRIE IR

Table 24-2  HFETHEEMH

e 21 s %At BE BAL

TAEHE Voo - 2.4t05.5 \Y;
TERRIRE Ta - —40to 85 °C
@
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24.31/0 ¥ O4eH:

Table 24-3  1/O 3% D45k
(Ta =—40 to 85°C, Voo = 2.4V to 5.5V)
2H =] %AF B/AME | #uBUE | BKME | BAL
N R ViH FIT A i 0.7 Vop - Vb vV
oy NG HA TR ViL JIT A5 S 1 - - 0.3 Voo \Y
i Von lon = -15mA, Vop = 5V Vop — 1.0 - - \Y
vV lots = 15mA, Vob = 5V 1 v
| (D - -
fi A R T lo.2 =120mA, Vobpo = 5V
v (PA0.0, PB0.0, PBO.1, PCO.0, _ B 1 v
°2 1 PCO.1, PAL.3 ~ PAL.538 T $ir B Zh A
)
= IR IR ILiH BT s, Vi = Vob - — 1 uA
A A\ IR HELR luie I, Vin=0 - - -1 uA
EFi EEH Rpu Vopb =5V, Vin = OV 25 50 75 kQ
g AN Rep Vpb =5V, Vin = 5V 25 50 75 kQ
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24.41/0 ¥ OZZHsFME

Table 24-4  1/O %X Hikeik
(Ta =—40 to 85°C, Vop = 2.4V t0 5.5V)
B2 e % B/ME | BBUE | KME | B4
LN PN TE S IOF i JIT A i 10 MHz
f B R AT IOFout FITA i 1 10 MHZ
APTCHIP MICROELECTRONICS 24-4 C:?:cm
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24.5 SNE LR E

Table 24-5 M ABEA 4
(Ta = —40 to 85°C, Vpp = 2.4V to 5.5V)

S8 s %A B/ME | BEE | &KE | B
S U TNRsT - 100 300 500 nS
NRESET B H /% Vhyst TR 1 \Y;
NOTE: i AENAF T HIJEH A %% N 100ns % 500 ns,
RN ENAE T LT 100ns BN ANTEHES (AELD S
RN E NS T % T 500ns BAGANE RS S (BEAD .
: TnrsT :
< >
| |
| |
NRESET \ /
0.3 VDD
|
|

Figure 24-1 nRESET AN
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24.6 bR MPE RS AR
(Ta =-40to 85°C, Vbp = 2.4V to 5.5V)
= s %AF B/ME | BEE | BKXE | B
| H LR A A T R SRvop - 0.1 - - Vv/imS
B (Brown-out) &7 HLE VBo - - 0.3 - \Y;
e FLORAF I (1] Teo - 10 - - mS
\Y
A
Syst . BOR \/ POR Syst )
Status | POR Reset \lnitiﬁzz?or}/ Working Reset /\ Reset Initiﬁzi?or/ Working
VDD 4\ -
Min VDD

A /

Figure 24-2 FHEMEFEHEREE
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SR
24.7 FEE A B N\ R
Table 24-6 M5 Wi A\ 4t
(Ta =-40to 85°C, Vbp = 2.4V t0 5.5V)
e 28 5 %A B/ME | BEUE | BKE | B
RPN tiINTH Vpop = 5.0V 15 30 45 nS
Fp T A K B8 tinTL Vpop = 5.0V 15 30 45 nS

NOTE: HiANENAF T HIIEHE A% E N 15ns & 45 ns.
RN E AL S % AT 15ns Bl A LS 5 -
RN EAAE S T ET 45ns AN B ES .

tnTL

tinTH

External
Interrupt

0.8 Vpp

0.2 VDD

Figure 24-3 AR+ BN 7
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24.8 TRG AR FRE
RYE IS SRR 5
o SR
o IR
® PRI A

24.8.1 S EREG &
Table 24-7  AMEFFIRG AR
(Ta =—40 to 85°C, Vop = 2.4V t0 5.5V)
¥ % et RE AR RS | ae
PR a4 Femosc 0.4 - 24 Mhz
P 18 S T F B Rep XIN 35 11 2 4 10 MQ
e g B[] Tsta - 20 ms
- —
AR %—E = 0.4 - 24 MHz
. _
}TD— XiN
HMEEBHR(X VoD = 5V) YPECZ 0 40 MHz
ﬁ& Xout
L I
shEEER——  Xin
AR - 0.4 - 24 MHz
O Xour

APTCHIP MICROELECTRONICS
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HA R
24.8.2 W EIREG B4R
Table 24-8 ARG LM
(Ta = —40 to 85°C, Vpp = 2.4V to 5.5V)
2 s %M B/AME | 0BUE | BKME | 242
i1 - 20 Mh
Ik oA Fimosc %I ‘
2 40 Mhz
AL Top - 40 60 %
Ta =27°C +1 %
Y=Y i Tacc A &
Ta =—40 to 85°C +2 %
T 5 s} 1] Tsta YR R R B R TAEE G - - 10 Clk

APTCHIP MICROELECTRONICS
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Table 24-9  HWIREIRT 2 FE
(Ta = —40 to 85°C, Vpp = 2.4V to 5.5V)
e 21 e %A B/ME | EUE | BEXE | BAL
L 0.5 -
Ik oA Fimosc %I Mhz
2 3.0
AL Top - 40 60 %
b5 Tacc -50 +50 %
T 5 s} 1] Tsta YR LR R B IR AR JG - - 10 Clk

APTCHIP MICROELECTRONICS
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SR
24.9 TAEH T
Table 24-10 TAEHK
(Ta =-40to 85°C, Vop = 2.4V to 5.5V)
s BN | BB | BR | B
§ 5 H N Y e AN
# 75 Vi BA %A RELHK o o m |
lop1 | 1B TAE RUN - 10 - mA
lpp2 | CPU B4 A SLEEP - 1 - mA
T AR Voo = 2?52\(;  TA= - o7 | s
lops | Fr I Bh R BRI B S 1A DEEP SLEEP uA
Vop = 2.4V to 5.5V, 07 10
Ta=-40to 85°C B '

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

APTCHIP MICROELECTRONICS
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24.10 RS Az a0 12
Table 24-11  fRES ALK
(Ta =—40 to 85°C, Vop = 2.4V t0 5.5V)
B2 /e % B/ME | BEE | BXME | B
- 2.05 2.15 2.25
GRS A7 L e Vit - 2.65 2.75 2.85
(Voo FR&EHY) - 3.25 3.35 3.45
- 3.55 3.65 3.75
- 2.45 2.55 2.65 v
A 90 R -~ 2.90 3.00 3.10
(Voo FFEIE) vindf - 3.80 3.90 4.00
- 4.00 4.10 4.20
IR LR AVLvp - - 200 - mV
TAEH lcc - — 9 - uA
KW LR lpD - - 0.1 - uA
APTCHIP MICROELECTRONICS 24-12 C:Z:m
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24.11 12fr B3R e (ADC 12460450

Table 24-12  12f0A5/ 8% Heag itk
(Ta = —40 to 85°C, Voo = 2.4V to 5.5V)

2 Fiae) %1 BME | BEME | BRRE | BA
i3 - - - 12 - Bit
TAEHE Vabc - 3.0 5 5.5 v
HEAMESE R VRer VRer <Vabc 55 V
PG EN AR A B Vain - 0 - VRerF V
R Fs - - - 1 MHz
o AR DNL - +2.0
Uy ARZett: INL Fs=0.5MHz - +4.0

TOPOFF Vapc =5V - +10.0 -SB
iR %

BOTOFF - +10.0
TAEHR lop - - 1 — mA
SR FLA IPD - - 1 - JIVAN

NOTE: VL%l i F prfhi4h R,

FEE AL R

APTCHIP MICROELECTRONICS
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24.12 10/ 1/ % #as et (ADC 1044550
Table 24-13 100048/ 4% Heag itk
(Ta = —40 to 85°C, Vpp = 2.4V to 5.5V)

2 s %A BR/ME HRUE BRRME | B
i3 - - - 10 - Bit
TAEHE Vapc - 3.0 5 5.5 Y,
HEAMESE R VREF VRer <Vabc 2 55 \Y
PG EN AR A B VaiN - 0 - VRer \
R Fs - - - 1 MHz
o ARtk DNL - +1.0
RSt INL Fs = 1MHz - +2.0 LB
— TOPOFF Vapc =5V - +4.0

BOTOFF - +4.0
TAEHR lop - - 1 - mA
SR FLA IPD - - 1 - pA

NOTE: VL LB AN HPEEE R, JEE KSR .

APTCHIP MICROELECTRONICS
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(Ta =-40to 85°C, Vpp = 3V t0 5.5V)

Table 24-14  BEBKERRME

¥ inc - i B/ME HRUE BRKRME | B
TARHE Vawp - 3.0 5 55 v
BN R R VorF - - 1 3 mv
TP SN Vicum - 0 - Vopo—-1.5 \%
LS /SUES SR - 5 10 - Vlus
A H R TG Vour - 0.2 - Vop—0.2 \%

. Vop =5V
it B lour IV <Vour <4V 10 - - mA
$E 217 P2 AR GBW - 2 5 MHz
T 2 GAoPen - 80 dB

APTCHIP MICROELECTRONICS
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24.14 LR as it

Table 24-15 LS4
(Ta =-40to 85°C, Vop = 2.4V to 5.5V)

28 (iRe) e i B/ME BRI BAME | B
BN L Vorr - - 1 3 mV
Ay N\ FLAEE F Viem - 0 - Vopo—1.5 \%

ZE A 1MV - 100 -
LA AT Tresp ZEorFIAN10mV 50 nS
Z 414 A 100mV 40
0 - 0 —
pAST VAR VhysT %ﬁl — 80 — mV
2 - 100 -
3 - 150 -

NOTE: 1) &M Sii [ g LUAL S A (i i (8], 00T 8 5 S80Ik a7 BN UB AR B IR, 275 9. HAs .

APTCHIP MICROELECTRONICS
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Table 24-16  NESE L EIERM:
(Ta = —40 to 85°C, Voo = 2.4V to 5.5V)
2 5 %A R/ME HAME BRKRE Bpr
KSH %L FVRL Vob > 2.7V 2.007 (-2%) 2.048 2.089 (+2%) | V
=ZEHE FVRH Voo = 5V 4.014 (-2%) 4.096 4178 (+2%) | V

APTCHIP MICROELECTRONICS
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Table 24-17  RAMFIFFEER H e
(Ta = —40 to 85°C, Voo = 2.4V t0 5.5V)
¥ ia=s v 353 B/ME HRIE BAE BANE
b/ e el VDbDDR VR BERAR A =X 1.2 - Vb \Y

NOTE: 1) fRiE RAM 3 A R MR AR (RIEIRIET ) o B 2 IR ar A7 2 IR I e R F I IR MERR A2 5K
) o BBOHRIE, AER .

Table 24-18 FLASH A 48
(Ta =-40to 85°C, Vpp = 2.4V to 5.5V)
= Ziinc v s B/ME HRUE RKE FAfr

LY ENGN Fwsize - - 4 - Byte
PATIPNGN Fesize - - 1024 - Byte
YmFERSE] (IWord) Fiprog - 20 - - us
TR ) Ftpera - 2 - - ms

Oy R BRI 1] Fimera - 10 - - ms
I HL Fowe - 200,000 - —~ Times
Hetls ORI 1) Fuar - 20 - - Years
DIFE (YA alg fR ) Fidd - - - 5 mA

APTCHIP MICROELECTRONICS
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24.17 #HFP (ESD) #ik

Table 24-19  #EpiP e
S8 e LR B/ME | BAUE | BKE | B4
HBM 4000 - - v
i B P T VEsD MM 200 — — Vv
CDM 500 - - v
@
APTCHIP MICROELECTRONICS 24-19 APT CHIP
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A BUREA B IRYIT 22 B Rl AL 1A PR 2 R A 00 B Rl EARCEE L psk e
TRTC IR AR, A BORE T 38R S0 A IE 8 68 HY 7R AR e A N T2,
18 P AL 55 SIS 4 78 2 25 PR AN 25 1, RN B RS T PR A ]
ANIEOR BRI A S DT R e . G PR e, IR 22 T
TAT B2 T TR AR 7 RS A BT P9 2 T T RE B 2ty A B RU s 2R
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Package Dimension

V1.2

ARAAAAR s

J::III: ] —n
] © . H
il = ;
== 111 D] )
11 | %I | |
[HE. 111 I |
- - I
[HE. 111 |
THHIRATT =
EL
] B 10?)0 gt o7 :1
L N ] * &
HE :
BASE METAL R WITH PLATING
——
l
H
ﬁ;* £/1\(mm) | E%(mm) | £H(mm) ﬁ_ﬁ;ﬂ' £ /1\(mm) | E%(mm) | £F(mm)
A 1.450 1.550 1.650 E1 6.850 6.950 7.050
Al 0.010 - 0.210 E2 £5.900 7.000 7100
A2 1.300 1.400 1.500 e - 0.800 -
Ad - 0.254 - L 0.430 - 0.710
b 0.300 0.350 0.400 L1 0.900 1.000 1.100
b1 0.310 0.370 0.430 R 0.100 - 0.250
C - 0.127 - R1 0.100 - -
D1 6.850 6.950 7.050 8 0.000 - 10°
D2 £.900 7.000 7100 81 0.000 - -
E 8.800 9.000 9200
LQFP32 (0.8mm)3 3 R~
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Package Dimension V1.2

TOP VIEW K D1
D
2 | 2
(O - Jyygduuguy
. e D a
L C2
D) -
_ L - D) -
—|_ | (HH] D —|_ C
D) -
) -
™ d
aniniaaiaialy
a0 e b N
BOTTOM VIEW
<
o™
<
SIDE VIEW -
<
F*; T g mm) | EE @ | FX (om) _ ;R_J' /4 mm) | EE@m | £ (mm)
A 0.70 0.75 0.80 L 0.30 0.40 0.50
A1 0.00 - 0.05 L1 0.31 0.36 0.41
A3 0203REF L2 0.13 0.18 0.23
b 0.15 0.20 0.25
D 3.90 4.00 410
3.90 4.00 410
D1 2.55 2.65 2.75
E1 2.55 2.65 2.75
e 040TYFP
K 0.20

QFN32 (4x4, 0.4mm)3 3R~}

I+
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{
IT H T
—E= @ T
= =i
. O T
4
[T 1
—
g ] 10
= ] 10
el [ F
] 10 .
N\ o
: l - 11
\5 - 1
5 - m=im
] T
- 10 . :
s ow
o BREF
| |
§ Al
e
R " 5 "
N o Z/h(mm) | EFE(mm) | EF(mm) _‘_R_j. Z/(mm) | EE(mm) | &F(mm)
FRiE i
A 2.465 2.515 2.565 E1 7374 7.450 7574
Al 0.100 0.150 0.200 E2 7.424 7.500 7624
A2 2.100 2.300 2.500 e - 1.270 -
A3 - 0274 - L 0.764 0.864 0.964
b 0.356 0.406 0.456 L1 1.303 1.403 1.503
b1 0.366 0.426 0.486 R - 0.200 -
C - 0.254 - R1 - 0.300 -
D1 17.750 17.950 18.150 8 0.000 - -
D2 17.800 18.000 18.200 o1 0.000 - 10°
E 10.100 10.300 10.500 z - 0.745 -
SOP28 (1.27mm)3H3E R ~f
@
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©0.840.1
BRI FriC
\
] |
{THHHHAHAHARE eo
i i j( :
>t
| T o
| N 11 |es
E m -trTT - -——-—_- - _| ________ 1 - g -
|
|
\ N
] L | - -
,, HHHHHHEEHHHE IE
T AL A2 A3
<l A -
AO ,-i
)
i S[a5 a3 a[x|s[ls 2|
le— e
01
ot =4 (mm) 7 (mm) ~ = (mm; 7 (mm)
A 8.60 8.70 C3 0.203TYP
Al 0.254TYP H 0.10 025
A2 0635TYP 8°TYP4
A3 0.705TYP 81 T°TYP4
B 385 3.95 82 4°~12°
B1 5.80 6.20 83 0°~ g°
B2 0.40 0.70 R 0.20TYP
C 1.40 1.50 R1 0.20TYP
C1 0.40 0.70
cz2 0.55 0.65

SSOP24 (0.635mm) #3& R~
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