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Feature List —

52342/52

Peripherals HT32F52342 HT32F52352

Main Flash (KB) 64 127.5
Option Bytes Flash (KB) 0.5 0.5
SRAM (KB) 8 16

MCTM 1

GPTM 2

SCTM 2
Timers BETM >

RTC 1

WDT 1

UsB 1

SPI 2

USART 2
Communication UART 2

I’C 2

1S 1

SCI (1SO7816-3) 2
EBI 1
CRC-16/32 1
GPIO Up to 51
EXTI 16
12-bit ADC 1
Number of channels 12 Channels
Comparator 2
CPU frequency Up to 48 MHz
Operating voltage 20V~36V
Operating temperature -40°C ~+85°C
Package 48/64-pin LQFP

Holtek Semiconductor Inc.
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= Symbol Mode Conditions ass Unit
- Avg.
w
0 fuck = 48 MHz, o = 48 MHz, All peripherals enabled 19.4 mA
g Run
a fuck = 48 MHz, foq = 48 MHz, All peripherals disabled 9.86 mA
o
fuck = 0 MHz, fp = 48 MHz, All peripherals enabled 12.5 mA
Sleep
fuak = 0 MHz, fpq ¢ = 48 MHz, All peripherals disabled 2.58 mA
lvop
Deep-Sleepl  All clock off (HSE/PLL/f,, ), LSI/RTC on, LDO in low power mode 37.3 uA
Deep-Sleep2  All clock off (HSE/PLL/f,q ), LSI/RTC on, LDO off (DMOS on) 9.5 ul
Vpp = VBAT = 3.3 V, LDO off, LSE off, LSl on, RTC on 1.68 ul
Power-Down
Vpp = VBAT = 3.3 V, LDO off, LSE off, LS| on, RTC off 1.63 uA
E@ not present, VBAT = 3.3 V, LDO off, LSE off, LSl on, RTC on 1.35 uA
Igar Power-Down
E@ not present, VBAT = 3.3 V, LDO off, LSE off, LSl on, RTC off 1.34 uA

V,p = 3.3 V, HSE = 8 MHz, PLL = 48 MHz

Holtek Semiconductor Inc.
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HT32F52342/52 Peripherals

Property Peripheral Name

System FMC, PWRCU, CKCU, RSTCU, PDMA

10 GPIO, AFIO, EXTI

Functional ADC, IS, CRC

Timers BFTM, GPTM, MCTM, RTC, WDT

Communication 12C, SPI, USART, UART, USB, SCI, EBI

Holtek Semiconductor Inc.
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Flash Memory Controller
(FMC)

Holtek Semiconductor Inc.
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AHB
Peripheral Bus

System Bus

-

FMC - Block Diagram

Flash Memory Controller

-

|

Control Register

-

Pre-fetch Buffer

Flash
Information
Block
Wait State
Control
Addressing
A
Main Flash
Data Memory
Programming
Control

Holtek Semiconductor Inc.




FMC - Features

Up to 128 KB of on-chip Flash memory for storing instruction/data and options
e 128 KB (instruction/data + Option Byte)
e 64 KB (instruction/data + Option Byte)
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Page size of 512 Bytes, totally up to 256 pages depending on the main Flash size

Wide access interface with pre-fetch buffer to reduce instruction gaps

Page erase and mass erase capability
32-bit word programming
Interrupt capability when ready or error occurs

Flash read protection to prevent illegal code/data access

Page erase/program protection to prevent unexpected operation

Holtek Semiconductor Inc.




e
-
W
N
-
S
S
=
@
0
[~
-
4
)

FMC - Memory Map

Ox1FF0_0000

Ox1F00_0000

0x0000_0000

Reserved
“
Option Byte /| 1 KB
Reserved
Boot Loader 8 KB
-
Reserved
N
255 KB
Main Flash o
U Applicati
(User Application) 128 KB
_/‘l

Holtek Semiconductor Inc.




3 FMC-M Archi
3 - Vilemory Architecture
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= Block Name Address Page Protection Bit Size
e Page 0 0x0000_0000 ~ 0x0000_01FF 512 Bytes
0 OB_PP [0]
P Page 1 0x0000_0200 ~ 0x0000_03FF 512 Bytes
£ Page 2 0x0000_0400 ~ 0x0000_05FF OB_PP [1] 512 Bytes
g Page 3 0x0000_0600 ~ 0x0000_O7FF - 512 Bytes
Main Flash
Block : : : '
Page 252 0x0001_F800 ~ 0x0001_F9FF 512 Bytes
OB_PP [126]
Page 253 0x0001_FAOO0 ~ 0x0001_FBFF 512 Bytes
Page 254 0x0001_FCO00 ~ 0x0001_FDFF OB_PP [127] 512 Bytes
Page 255 Physical: 0x0001_FEOQO ~ 0x0001_FFFF
(Option Byte) |Alias: 0x1FF0_0000 ~ 0x1FFo_o1FF | OB-CP ] 512 Bytes
Information Block | Boot Loader |0x1F00_0000 ~ 0x1F00_OFFF NA 4 KB

Notes: 1. Information Block stores boot loader, this block can not be programmed or erased by user.
2. Option Byte is always located at last page of main Flash block.

Holtek Semiconductor Inc.
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Booting mode selection pin L.
@ 9 P Mode Descriptions
(2 BOOT
g 0 Boot Loader The source of Vector is Boot Loader
a 1 Main Flash The source of Vector is main Flash
o

Boot Setting
1: Main Flash 0 : Boot Loader
0xC | Hard Fault Handler + O0xC + 0xC
0x8 NMI Handler + 0x8 + 0x8
‘h
Ox4 | Program Counter + Oxd + Oxd
0x0 | Initial Stack Point 0x0000 0000 O0x1F00 0000

Holtek Semiconductor Inc.
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FMC - Wait State

Wait State Cycle HCLK
0 0 MHz < HCLK <= 24 MHz
1 24 MHz < HCLK <= 48 MHz
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B HCLK clock 1s changed from lower to higher: Change the wait state setting first and then change
the HCLK clock.

M HCLK clock is changed from higher to lower: Change the HCLK clock first and then change the
wait state setting.

Return to Peripherals page 12
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PWRCU - Block Diagram

|
|
|
|
Voo >+ - Vaax
O'\D— = = =
-
Viaar —_—— O
PWRSW
nRST WHEUP1 >
WAKEUP E Ll
RTCOUT —
WHKUP3
RTC >
LSl PORB
LSE BREG

PWR_CTRL

v Voo

Backup Domain

Voo Domain BLL
LDOOFF "
LCM LDO Hsl
3AV
PORIFOR
DMOSON __ LI'omoS |--e | [ m
15V
HSE &--1=1""1 PoRPOR
T wkura
< : Voors
I.. .............................
A 4 v
1.5V Domain
. SLEEPDEEP
) SLEEPING CPU Memories
— F - AFB Digital
h ! || INTF Peripheral

PORB: Vgax Power On Reset

BREG: Backup Registers

LDO: Voltage Regulator

DMOS: Depletion MOS

14

LVD: Low Voltage Detector
POR/PDR: Power On Reset/Power Down Reset

VLDDDLIT

!

Holtek Semiconductor Inc.
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PWRCU - Features

Three power domains: Backup, Vpp and 1.5 V power domains.
Four power saving modes: Sleep, Deep-Sleepl, Deep-Sleep2 and Power-Down modes.
Internal Voltage regulator supplies 1.5 V voltage source.

Additional Depletion MOS supplies 1.5 V voltage source with low leakage and low operating
current.

A power reset 1s generated when one of the following events occurs:
Power-on / Power-down reset (POR / PDR reset).

When exiting Power-Down mode.
The control bits BODEN = 1, BODRIS=0 and the supply power Vpp < Vgop.

BOD Brown Out Detector can issue a system reset or an interrupt when Vpp power source 1s
lower than the Brown Out Detector voltage Vgon.

LVD Low Voltage Detector can issue an interrupt or wakeup event when Vpp is lower than a
programmable threshold voltage Viyp.

Switch Battery power (Vgar) for backup domain when Vpp 1s lower than Vepr voltage.

40) bytes of backup registers powered by Vgax for data storage of user application data when in
the Power-Down mode.

15
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3 PWRCU - Operation Modes
N
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(o) Mode name Hardware Action

g Run After system reset, CPU fetches instructions to execute.
v

)

1. CPU clock will be stopped.
2. Peripherals, Flash and SRAM clocks can be stopped by setting.

1. Stop all clocks in the 1.5 V power domain.
2. Disable HSI, HSE, and PLL.

3. Turning on the LDO low current mode or DMOS to reduce the 1.5 V power
domain current.

Sleep

Deep-Sleep1 ~ 2

Power-Down Shut down the 1.5 V power domain

16
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PWRCU - Power Saving Modes

Mode Entry

==
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= Mode CPU CPU Mode Exit
2 Instruction| sSLEepDEEP| -POOFF |PMOSON
o WFI: Any interrupt
o WFE:
= Sleep 0 X X Any wakeup event'” or
3 Any interrupt (NVIC on) or
/] Any interrupt with SEVONPEND = 1 (NVIC off)
Any EXTI in event mode or
RTC wakeup or
CMP Wakeup or
Deep-Sleep1 WE! or WEE 1 0 0 LVD wakeup @ or
(Takes effect) WAKEUP pin rising edge or
USB resume
RTC wakeup or
Deep-Sleep2 1 X 1 LVD wakeup ' or
WAKEUP pin rising edge
RTC wakeup or
LVD wakeup ' or
Power-Down ! ! 0 WAKEUP pin rising edge or
External reset (nRST)
System Backup Backup
Control Domain Domain
Register Control Control
(SCR[2]) Regqister Register

Return to Peripherals page

(BAKCR [3]) (BAKCR [7])

17
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Drmricder

CKCU - Block Diagram (1/4)
—— > [=+—{=}——

1 CK_RIEF
_‘II-_|"S.IIU_|I|:| — CK_LSE CHEEFEN CEREFFRE
Comtodler | USH REF Pulse Fr om = 48 Mz
| e CE_USHE
USBEM
B BHz PLLESRC
e PLLEMN ot o = S8 WHEE
STCLK
o o Sy=Tick}
HSIEN PLL
= ORGP
S8 s i —D_‘—’ (%0 GFIO port)
HSE XTAL EPOIDEN
] Cc_vesa a1 PEEEYE | Avie Prescaies ; FCLK
HSEEN S N [ [ frese nenning clodk])
CH_HSE

alg
111 EM.I.‘E‘E."H—i ) »

[commol by bRV )

e D

110

CK_iHB

A2 TES kHz CK_LEE CRCEN _i )_'—'."‘
L=E OSC WD TSRO
LSIEE'\-I“”' L
1 CH_WOT
o CROPERN
A2 kHx CH_LSI WOTER FhiCEM
LSl =i
T RTCSRC ==
LSIER ="
1 CRAOPERM
CH_RTC
a — RPN
RT e
CROUTSRC{Z0] CMOPER
BraEER
CH_REF
HIGLKCME
C_SY&SE
Co_HSEME
. CHMOPERM
O HSWE
CK_LSE AFBEMN
CE_LS1
PCAK
gh Speed Externol clock: Fermherats POl
HEI = High Speed mermal ciock ~ Ciock K
LSE = Low Speed Externaal clock -'_rlz_szu::szr PO s
LSi = Low Speed imernal diock - 5 - - -

19 Hol

HCLKC
1 1o Coormed™ b=}

HCLED
| o DR

e Bl
i 1o EBI)

CH_CRC
o SRS

HCLEF
| = Flash])

HCLE S
§ o SR R

LR

i 1o Bars Bdartricg]

HCLeArE
{ o APE Bridge)

POLK | CRAP, AFEN,
AT, Slie, USARTX,
LARTx, 130K, 125,

SP T, RS T
EFThix, SCTRx, EXTIL
TS, SO, WDT)

[ = aDC P

tek Semiconductor Inc.
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CKCU - Block Diagram (2/4)

« System clock (CK_SYS) sources from HSI, HSE, LSI, LSE
or PLL and up to 48 MHz.

HSE Clock Monitor.

4-16 MH=z

HSE XTAL

HSEEM

H3I1 Awuto —— CK_LSE

Trirmmin;

Controller | USB REF Pulse
8 MH= PLLSRC
HSI RC

HSIEMN

o

CH_HSI

. CH_REF
CKREFEN CHREFFPRE
fox_uss = 48 MHz=
} - CK_USB
USBEN
PLLEMN

fos_PLLmax = 48 MHz

CH_PLL
PLL 3

SW[2-0]

CK_HSE

o

32 768 kHz

CHK_LSE

LSE OSC

32 kH=

LSEERN™==}

Ck_LSI

WDTSRG

1 CH_WDT

WWIDTEMN

LSl RC

I
LSIERN ™=

RTCSRC™M=="

CK_RTC

RTCENMet=1)

Holtek Semiconductor Inc.
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CKCU - Block Diagram (3/4)

« Watchdog Timer (CK_WDT) and Real Time Clock
(CK_RTC) use either LSI or LSE as clock source.

32.768 kHz

CK_LSE

LSE OSC

LSEEN™eED

32 kHz

CK_LSI

WDTSRC

LSI RC

LSIEN M=

1 ——~. CK WDT
WDTEN

RTCSRC ™!

é — N\ CK RTC
RTCENM*="

21
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= CKCU - Block Diagram (4/4
0
-
<
-
E, i STCLK
= +8 P i SysTick)
(7]
®
0O GPIOAEN A
° ({ to GPIO port)
c GPIOEEN —9 HCLKBM
CK_SYS AHB FCLK ( o Bus Matrix)
-~ —— 1 Prescaler = B
(/] 1948 { free running clock) CMOPEN
I HCLKC BMEN
CM3IEN — { to Cortex™-M3)
Jus] {control by HW)
j [ HCLKAPB
<'e tH{ilehEA ( to APB Bridge)
PDMAEN— ) P> 0 FOMA) CMOPEN
o ok e APBEN
EBIEN — } > el
L CK_CRC PCLK \
— ) P> 0TRC .
CRCEN { ! Peripherals | PCLK/2 PCLK ( CMPx, AFIO,
o— Clock I ADC, SPIx, USARTX,
('Y ) g HCLKF P’fﬁ'g’ PCLK/4 SPIEN | UARTX, I2Cx, I25,
{ fo Flash) hedy GPTMz, MCTMx,
CM3EN PCLK/8 SCIEN BFTMx, SCTMsx, EXTI,
RTC, SCI, WDT)
FMCEN
® HCLKS
( to SRAM) ADC
CM3EN } Prescaler  ———CK_ADC IP
12348,
SRAMEN

ADCEN

Holtek Semiconductor Inc.
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CKCU - Features

B 4 ~ 16 MHz external crystal oscillator (HSE)
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B Internal 8 MHz RC oscillator (HSI) with configuration option calibration and custom trimming
capability.

B PLL with selectable clock source (from HSE or HSI) for system clock.

B 32,768 Hz external crystal oscillator (LSE) for Watchdog Timer, RTC or system clock.
B Internal 32 kHz RC oscillator (LSI) for Watchdog Timer, RTC or system clock.

B HSE clock monitor

Return to Peripherals page 23
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Reset Control Unit
(RSTCU)




T °
3 RSTCU - Block Diagram
7]
N
- i
"] + Three Kinds of reset, power on reset, system reset and APB
3, :
S unit reset.
w
o RSTCU Cortex®-M0+
g Vooig)| 1'g:w2?re | PORTS W Fier ~|
4 — PORRESETN SYSRESETREQ nvie GO+ Core
0 BODRST [ — DD_. < SYSRESETREQ
vV Brown Out
ﬂ} Detector
RESET
HRESETn CORERESTn
NRSTC——>———»! Filter T
WDT_RSTn }— Delay
SYSRESE_T_R . ] l SYSRESETn »— HRESETNn System Components
Viaar —— (BusMatrix, PMU)
\;" Backup PORB I er RTC/PWRCU reset
Zoos3 ol RESET ——>
BAKRST
WDT reset PORRESET System Deb
WDTRST ——» Q;Zf::m A — " e > gi;g‘m:n;;g

= & USART reset
t
USARTRST — gen:::lor h

Return to Peripherals page 25
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Peripheral Direct Memory
Access
(PDMA)

Holtek Semiconductor Inc.
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PDMA - Features

6 unidirectional PDMA channels

Memory-to-peripheral, peripheral-to-memory and memory-to-memory data transfer
8-bit, 16-bit and 32-bit width data transfer

Software and hardware requested data transfer with configurable channel priority
Linear, circular and non-increment address modes

4 transfer event flags — Transfer complete, Half Transfer, Block End and Transfer Error

Auto-Reload function

Holtek Semiconductor Inc.
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IPn

PDMA — Request

Peripheral request signals

CHO HW REQ

IPx

Py —

)
L

.

CHO SW REQ

CHn HW REQ

SWTRIG

Enable Channel 1
_——

CHn 5W REQ

Channel 0

Channel 2

Channel n

SWTRIG
Enable

28

High priority

Y

Low priority

PDMA
Request
—

Holtek Semiconductor Inc.
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PDMA - Channel

IP PDMA Channel Number
(x=0,1) CHO CH1 CH2 CH3 CH4 CH5
ADC ADC
SPIx SPI0_RX SPI0_TX SPI1_RX SPI1_TX
USARTX USRO RX |USRO TX |USR1_RX |USR1_TX
UARTX URO_RX URO_TX UR1_RX UR1_TX
SClx SCI1_RX  |SCH_TX SCI0_RX  |SCIO_TX
12Cx 12C0_RX 12C1_RX  |I2C0_TX 12C1_TX
MCTM MT_CHO MT_TRIG  |MT_CH1 MT_CH2 MT_CH3 MT_UEV1
- - - - MT_UEVZ2 -
GPTMx GTO_CH1 GTO0_CH2 GTO_CHO GT1_CHO GT1_CH1 GT1_CH2
GTO_CH3 GTO_UEV GTO_TRIG |GT1_CH3 GT1_UEV GT1_TRIG
28 12S_RX 12S_TX
Return to Peripherals page 29
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General Purpose 1/0
(GPIO)




GPIO - Features

B Input/output direction control

M Schmitt Trigger Input function enable control
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B Input weak pull-up/pull-down control

B Output push-pull/open drain enable control

B Output set/reset control

B Output drive current selection

B External interrupt with programmable trigger edge - using EXTI configuration registers
B Analog input/output configurations — using AFIO configuration registers

B Alternate function input/output configurations - using AFIO configuration registers

M Port configuration lock

Holtek Semiconductor Inc.
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GPIO - Default Pin Configuration

B PASR: Input enable with internal pull-up
B PA9 BOOT: Input enable with internal pull-up
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B SWCLK: Input enable with internal pull-up

B SWDIO: Input enable with internal pull-up

Return to Peripherals page 32
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Alternate Function
|/O Control Unit
(AFIO)




==
5 - reatures
w
N
4 " [ = - ) L al=1 . 1 1 - = r Tl = T ulw
- M APB slave interface for register access
- - _
S, W EXTI source selection
=
@ B Configurable pin function for each GPIO, up to sixteen alternative functions on each pin
0
g M AFIO lock mechanism
q
(/] EXTIx Pin Selection
0
R ]
FAD »| 000
FEQ »| 001
FCO »| 010 »  EXTIO
FDO > 011
PEQ »| 100
.
. . °
] r———————— e
e | EXTIISPIN | e
zab - 000
IB-2 > 001
PeLS - 010 »| EXTIIS
FoL - 011
PELS > 100
34 Holtek Semiconductor Inc.




~ AFIO - Features (2/2
(&)
N
i Package
P AFO | AF1 | AF2 | AF3 | AF4 | AF5 | AF6 | AF7 | AF8 | AF9 | AF10 | AF11|AF12| AF13 |AF14| AF15
— = - — =
64 48 33 System MCTM USART . System
g_ LOFP LQEP | QPN | Dotaar | GPIO | ADC | cmp | AET | spr | SSEET ke | scl | EBI | 125 | NA | NA | SCTM | NA | SERe
ADC_ GT1_ |sP_| UsrRo_ | 12c1_| scio_
o L 1 1 PAD INO CHO | SCK | RTS | scl | CLK 125_WS
(2 ADC_ GT1_ |sPi_| usro_ | 12c1_| scio_ 12S_
g 2 2 2 PA1 IN1 CHi |MoSI| cTS | SpA | DIO BCLK
— 5 5 5 oA2 ADC_ GT1_ |sP_| USRo_ 12S_
g IN2 CH2 | MISO TX SDO
ADC_ GT1_ |sPi_| USRO_
4 4 4 PA3 o s | e | o 12S_SDI
ADC_ GTO_ |SPI0_| USR1_|12c0_| scI1_
5 5 5 PA4 IN4 CHO | SCK | TX | scL | CLK
ADC_ GTo_ |sPio_| UsrR1_|12co_| sci1_
6 6 6 PAS IN5 CH1 |MosSI| RX | sDA | DIO
ADC_ GTO_ |SPI0_| USR1_ sci1_
7 7 PAB ING CH2 |MISO| RTS DET
ADC_ GTO_ |SPI0_| USR1_ 12S_
8 8 PAT IN7 CH3 | SEL | CTs MCLK
9 VDD_4
10 VSS_4
_ - . ADC GT0 SPI1 URO 12C1 EBI e
2 2
LHZ [I"l1b=1W] 1A LK ALE BULA
MT 12c1_| SCH_ | EBI | 12S_
61 | 45 | 20 PB7 CP1T | chzn ScL | DET | cs1 | SDO
MT_ URO_ | 12C1_| SCH_ | EBL
62 | 46 | 30 PBS coutt| Ml e | a0s | S | Sy |12s_sDI
63 | 47 | 31 | VDDA
64 | 48 | 32 | VSSA

Holtek Semiconductor Inc.
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T F FP Pi -
4 = | = =l <| 5| v =
o alglal2|2|3]|3l3l&[8|3|2|8|8|8|8| &3
m LlE|e|v]a|aw| ]| = Llolalz]a =] =1
- =
- AFO AFO AF1
5. (Defautt) o 64 | 63|62 |61 |60|50|58|57|56)|55([54]|53|52]51(50]a0 (Defaul
© 3av | 3av | aav | 33v [ 3av | 3av -3.w aav | 3av | aav | 3av | sav
o PAD 1 | 3av 33V | 48 PD3
g PA1 2 |aav v | 47 PD2
- PAZ 3 |aav 1av | 46 PD1
m 3.3 V Digital Power Pad
o PA3 4 |33v 33V | 45 PB1
PA4 5 a3y . 3.3 V Analog Power Pad S| 44 PBO
PAS 6 |3av 43| vss_2
1.5V Power Pad
PAB 7 |3av 42 | vDD_2
PA7 8 |aav 33V | 3.3V Digital & Analog /O Pad v 4 PA15
VDD_4 9 3av | 40 PA14
3av | 3.3 v Digital /O Pad
vss 4 | 10 av| 39 | swoio PA13
PC4 11 | 3av aav| 38 | swelk PA12
USE | USE PHY Pad
PC5 12 | aav aav | a7 PA11
PC8 13 | 2av . Backup,Domsin Fsd 3av | 36 PA10
PAD
PCO 14 | 3av [| sav| 35 BOGT
USBDM
v 15 | UsB 3av | 34 PAS
USBDP
PCT 16 [USBE 3av | 33 PC13
aav [ aav | aav [|aav | sav | sav | 3av | sav
17 |18 |19 |20 |21 |22 | 23| 24 |25 | 26 | 27 |28 | 20 | 30 | 31 | 32
Zl= fa -
olslslz2l<l8|a| 3 131w | vl
SEIFIEES HIEEL E E E HE I
(@] I_. L - - = c c = c w =] jury ra 5 (=1
= = = =
AEIEIRHE 2
4 = == %] [55] I == .
Return to Peripherals page iconductor In
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External Interrupt/
Event Controller
(EXTI)

Holtek Semiconductor Inc.
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EXTI - Block Diagram

EXTI_PCLK

|

High or Low level
Rising or Falling
or Both Edges

Edge/Level
Control
(SRCnTYPE[2:0])

Software
Activate
(EXTInSC)

4
/]

A 4

16

Edge/Level

» Debounce v 4

}16 }16

DBNCNT[15:0] DBnEN

EXTI 0 16
| —~—e

EXTI 15

A J

Deglitch A

Detection

16

4

16

16

Polarity

16

Interrupt Enable bits
& Interrupt Flags

Detection

A
y g

Polarity
Control

(EXTINWPOL)

High or Low level

38

16 EXTI Interrupt 16
Control & |——4—»
Status
Event Enable bits
& Event Flags
EXTI Event 16
Control & |—F4—»
Status

Holtek Semiconductor Inc.

External I/O Interrupt
(To NVIC control unit)

External I/O Event
(To NVIC control unit)
(To clock control unit)




EXTI - Features

B Up to 16 EXTTI lines with configurable trigger source and type
All GPIO pins can be selected as EXTI trigger source
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Source trigger type includes high level, low level, negative edge, positive edge, or both edge

B [ndividual interrupt enable, wakeup enable and status bits for each EXTI line

B Software interrupt trigger mode for each EXTI line

B Integrated deglitch filter for short pulse blocking

Return to Peripherals page 39
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Analog to Digital Converter
(ADC)




= - -
3 ADC - Block Diagram
Q=
e | »0R %3
[w]
- EXTI50] @ 5 2 2 2
m 0O x ¥ ¥ X
]
ADCTSR[31:0]
S,
-
(<] Start Trigger
0 ADCTCR[2:0]
s
- From ADC Prescaler
(/] CK_ADC
o Upto 14
Channels
ADC_INO g:
ApcIn SAR AD 2
' GPIO > Converter ADC Controller ), b
I ﬂ_
ADC_IN12 <
AVSS :
AVDD [} >
DMA Request
S
Analog Watchdog
High Threshold (12 bits)
Low Threshold (12 bits)
EOC ov
Analog Watchdog Event l l
Analog Watchdog Interrupt ADC Intemupt to NVIC
Interrupt Generator
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12-bit SAR ADC engine
Up to 1 MSPS conversion rate

12 external analog input channels

result

Three conversion mode
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® (One shot conversion mode
e (Continuous conversion mode
e Discontinuous conversion mode.

e Lower/upper threshold register
e Interrupt generation

B Various trigger start source for conversion modes

Software trigger

GPTMO / GPTMI trigger
MCTM trigger

BFTMO / BFTMI1 trigger
CMPO /f CMP1 trigger

B Multiple generated interrupts
End of single conversion
End of subgroup conversion
End of cycle conversion

Analog Watchdog
e Data register overwriting

EXTI - external interrupt input pin

2 internal analog input channels for reference voltage detection

Programmable sampling time for conversion channel

m Analog watchdog for predefined voltage range monitor

Bl PDMA request on end of conversion occurred

Return to Peripherals page
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ADC - Features

Up to & programmable conversion channel sequence and dedicated data registers for conversion

Holtek Semiconductor Inc.




e
-
W
N
-
S
S
=
@
0
[~
-
4
)

Inter-IC Sound
(1°S)
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Return to Peripherals page A4

12S - Features

Master or slave mode

Mono and stereo

[°S-justified, Left-justified, and Right-justified mode
8/16/24/32-bit sample size with 32-bit channel extended
8 x 32-bit TX & RX FIFO with PDMA supported

8-bit Fractional Clock Divider with rate control

Holtek Semiconductor Inc.
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CRC - Features
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B Support CRC16 polynomial: 0x8005, X'*+X""+X*+1

m Support CCITT CRC16 polynomial: 0x1021, X"+X"+X+1

m Support IEEE-802.3 CRC32 polynomial: 0x04C11DB7, X**+X>*+X3+ X2+ X 04+ X P+ X X104+ X
XX+ XXX+

B Support 1’s complement, byte reverse & bit reverse operation on data and checksum

B Support byte, half-word & word data size

B Programmable CRC initial seed value

B CRC computation done in 1 AHB clock cycle for 8-bit data and 4 AHB clock cycles for 32-bit

data

B Support PDMA to complete a CRC computation of a block of memory

Return to Peripherals page 46

Holtek Semiconductor Inc.




e
-
W
N
-
S
S
=
@
0
[~
-
4
)

Basic Function Timer
(BFTM)

Holtek Semiconductor Inc.




BFTM - Features

M 32-bit up-counting counter

B Compare Match function
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M Includes debug mode
B Clock source: BFTM APB clock

M Counter value can be R/W on the fly
M One shot mode: counter stops counting when compare match occurs
B Repetitive mode: counter restarts when compare match occurs

B Compare Match interrupt enable/disable control

Return to Peripherals page 48
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General-Purpose Timer
(GPTM)
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GT_CHD

GT_CHi

GT_CH2

GT_CH3

GPTM -

1:.':I\|
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GPTM - Features

B 16-bit up/down auto-reload counter

M 16-bit programmable prescaler that allows division of the counter clock frequency by any factor
between 1 and 65536

M Up to 4 independent channels for:

Input Capture function

= -
-
w
N
-
q
]
S,
-
@
0
[~
s
q
v
o

e Compare Match Output
e Generation of PWM waveform — Edge and Center-aligned Mode
e Single Pulse Mode Output

Encoder interface controller with two inputs using quadrature decoder

Synchronization circuit to control the timer with external signals and to interconnect several
timers together

M Interrupt/PDMA generation with the following events:

Update event

e Trigger event

e [nput capture event

e QOutput compare match event

B GPTM Master/Slave mode controller

Return to Peripherals page 51
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Motor Control Timer
(MCTM)
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MCTM - Features

M 16-bit up/down auto-reload counter.
B 16-bit programmable prescaler that allows division the counter clock frequency by any factor
between 1 and 65536.

m Up to 4 independent channels for:
e I[nput Capture function
Compare Match Output
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°
e PWM waveform Generation — Edge and Center-aligned Counting Mode
e Single Pulse Mode Output

B Complementary Outputs with programmable dead-time insertion

B Repetition counter updates timer registers only after a given number of counter cycles.

B Synchronization circuit controls the timer with external signals and can interconnect several
timers together.

M Interrupt/PDMA generation on the following events:
e Update event 1

Update event 2
e Trigger event

e Input capture event

e Qutput compare match

e Break event — only interrupt

B MCTM Master/Slave mode controller

M Supports 3-phase motor control and hall sensor interface

M Break input signals to assert the timer output signals in reset state or in a known state

Return to Peripherals page 54 Holtek Semiconductor Inc.




Real Time Clock
(RTC)




RTC - Features

M 32-bit up counter for counting elapsed time

B Programmable clock prescaler
e Division factor: 1,2, 4,8, ..., 32768
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32-bit compare register for alarm usage

RTC clock source
e LSE oscillator clock

e LSI oscillator clock
M Three RTC Interrupt/wakeup settings
e RTC second clock interrupt/wakeup
¢ RTC compare match interrupt/wakeup
¢ RTC counter overflow interrupt/wakeup

M The RTC interrupt/wakeup event can work together with power management to wake up the chip
from power saving mode

Return to Peripherals page 56
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Watchdog Timer
(WDT)




WDT - Features

M Clock source from either internal 32 kHz RC oscillator (LSI) or 32,768 Hz oscillator (LSE)

MW Can be independently setup to keep running or to stop when entering the sleep or deep sleep
mode 1
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B 12-bit down counter with 3-bit prescaler structure

B Provides reset to the system

B Limited reload window setup function for custom Watchdog timer reload times
B Watchdog Timer may be stopped when the processor 1s in the debug

M Reload lock key to prevent unexpected operation

B Configuration register write protection function for counter value, reset enable, delta value, and
prescaler

Return to Peripherals page 58
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Communication (1/3)

* Inter-integrated Circuit (12C) x 2
— Master and Slave mode
— 100 KHz, 400 KHz, 1 MHz
— 7/-bit and 10-bit addressing mode

« Serial Peripheral Interface (SPI) x 2
— Master and Slave mode
— Slave :16 MHz
— Master : 24 MHz
— FIFO : 8levels
« Universal Synchronous Asynchronous Receiver
Transmitter (USART) x 2
— RS232 / RS485 / IrDA / SPI Master
— Hardware flow control
— 4.5 MHz
— FIFO: 16 levels
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5 Communication (2/3)
A - Universal Asynchronous Receiver Transmitter (UART)
4 x2
é’ — RS232
¢ — 3 MHz
— FIFO: 16 levels

« Universal Serial Bus Device Controller (USB)
— USB 2.0 Full Speed (12 Mbps)
— 1 control endpoint (EPO)
— 3 single-buffered endpoint (EP1~EP3)
 Bulk / Interrupt transfer
— 4 double-buffered endpoint (EP4~EP7)
 Bulk / Interrupt / Isochronous transfer

— 1024 bytes EP-SRAM
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Communication (3/3)

« Smart Card Interface (SCI)
— Supports ISO 7816-3 standard
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« Extend Bus Interface (EBI)
— Asynchronous static random access memory — SRAM
— Read-only memory - ROM
— NOR Flash
— 8-/16-bit parallel bus CPU interface

Return to Peripherals page 62
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