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1 GENERAL DESCRIPTION

The NuMicro® MOA21/M0OA23 series is a 32-bit microcontroller based on Arm® Cortex®-MO0 core. It
provides compact package with highly flexible digital pin function assignment, rich analog peripherals, -
40°C to 125°C operating temperature, 2.4V ~ 5.5V operating voltage, CAN 2.0B and LIN interface for
robust communication. The NuMicro® MOA23/M0OA21 series targets robust and high operating
temperature applications, such as 24 GHz mmWave radar, Battery Management System (BMS), car
lighting, electric window lifter, and power seat.

The NuMicro® MOA21/MOA23 series provide SSOP20 and TSSOP28 package with rich analog and
digital functions, which are especially suitable for small form factor applications. SSOP20 provides up
to 18 10 pins and TSSOP28 provides up to 26 10 pins. Each 10 pin of the MOA21/M0OA23 series can be
arbitrarily assigned to digital peripherals, such as UART, SPI, and PWM. The MOA21/MOA23 series
provides rich analog functions including 17-ch 12-bit 800 kSPS ADC, 1 set of 5-bit DAC and 2 sets of
ACMP in both SSOP20 and TSSOP28 package. Moreover, it provides low voltage reset (LVR) and
brown-out detector (BOD) to ensure the system safety.

The NuMicro® MOA21/MOA23 series runs up to 48 MHz and supports hardware divider. It provides 32
Kbytes Flash memory, 4 Kbytes SRAM and 2 Kbytes LDROM for ISP (In-System Programming) feature
for easily firmware update. It is equipped with plenty of peripherals including up to four 32-bit timers, 6-
ch 16-bit PWM generators, 1 set of CAN 2.0B controller, 2 sets of LIN functions, 5-ch PDMA, 2 sets of
UART with One-Wire mode, IrDA and RS485 functions. Besides, the MOA21/M0OA23 series provides
two sets of Universal Serial Control Interfaces (USCI) that can be configured as UART, SPI or I?C.

The package types of the MOA21/MOA23 series are included SSOP20 (5.3x7.2x1.75 mm) and
TSSOP28 (4.4x9.7x1.0 mm).

Product Line CAN UART LIN USCI Timer PWM PDMA ADC ACMP | Divider
MOA21 0 2 2 2 4 6 5 17 2 1
MOA23 1 2 2 2 4 6 5 17 2 1

Table 1-1 NuMicro® MOA21/M0OA23 Series Key Features Table

The MOA21/M0OA23 is targeted at applications such as:
® 24GHz mmWave radar

BMS (Battery Management System)

Car lighting

Car windows

Power seat

Jan. 23, 2024 Page 17 of 744 Rev 1.04



NnNUvVOTOoN

MQAZI‘MQAZ% Series

2 FEATURES

Core and System

e Arm® Cortex®-MO core, running up to 48 MHz

. Built-in Nested Vectored Interrupt Controller (NVIC)
Arm® Cortex®-MO e 24-bit system tick timer

o Programmble and maskable interrupt

. Low Power Sleep mode by WFI and WFE instructions

Brown-out Detector e  Four-level BOD with brown-out interrupt and reset option.
(BOD) (4.4VI3.7VI2.7V/2.3V)

Low Voltage Reset (LVR) o«  LVR with 2.22V threshold voltage level

o 96-bit Unique 1D (UID).
Security e 128-bit Unique Customer ID (UCID).

. One built-in temperature sensor.

. Signed (two’s complement) integer calculation

. 32-bit dividend with 16-bit divisor calculation capacity

32-bit H/W Divider(HDIV) . 32-bit quotient and 32-bit remainder outputs (16-bit remainder

with sign extends to 32-bit)

. 6 HCLK clocks taken for one cycle calculation

Memories

. Nuvoton ISP (In-System-Programming) tool for firmware
Boot Loader upgrade via UART

. ISP/IAP libraries

. Up to 32 KB application ROM (APROM)
. 2 KB on-chip Flash for user-defined loader (LDROM)
3 All on-chip Flash support 512 bytes page erase

Flash . Fast Flash programming verification with CRC

. On-chip Flash programming with In-Chip Programming (ICP),
In-System Programming (ISP) and In-Application Programming
(IAP) capabilities

. Configurable boot up sources including boot loader, user-
defined loader (LDROM) or Application ROM (APROM)
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. Data Flash with configurable memory size

. 2-wired ICP Flash updating through SWD interface

o 32-bit and multi-word Flash programming function

. Up to 4 KB embedded SRAM
SRAM e  Supports byte-, half-word- and word-access
. Supports PDMA mode

. Supports CRC-CCITT, CRC-8, CRC-16 and CRC-32
polynomials

. Programmable initial value
. Programmable order reverse setting and one’s complement
. setting for input data and CRC checksum
Cyclic Redundancy
Calculation (CRC) o 8-bit, 16-bit, and 32-bit data width
. 8-bit write mode with 1-AHB clock cycle operation
. 16-bit write mode with 2-AHB clock cycle operation
. 32-bit write mode with 4-AHB clock cycle operation

o Uses DMA to write data with performing CRC operation

. Supports up to 5 independent configurable channels for
automatic data transfer between memories and peripherals

. Basic and Scatter-Gather transfer modes

. Each channel supports circular buffer management using
Scatter-Gather Transfer mode

Peripheral DMA (PDMA) e Stride function for rectangle image data movement
o Fixed-priority and Round-robin priorities modes
. Single and burst transfer types
. Byte-, half-word- and word tranfer unit with count up to 65536

. Request source can be from software, UART, ADC, PWM and
Timer

Clocks

o 4~24 MHz High-speed eXternal crystal oscillator (HXT) for
precise timing operation

External Clock Source . 32.768 kHz Low-speed eXternal crystal oscillator (LXT) for low-
power system operation

. Supports clock failure detection for external crystal oscillators
and exception generatation (NMI)

Internal Clock Source 48 MHz High-speed Internal RC oscillator (HIRC) trimmed to
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+0.25% accuracy that can optionally be used as a system clock

. 38.4 kHz Low-speed Internal RC oscillator (LIRC) for watchdog
timer and wakeup operation

Timers

o Four sets of 32-bit timers with 24-bit up counter and one 8-bit
pre-scale counter from independent clock source

o One-shot, Periodic, Toggle and Continuous Counting operation
modes

. Supports event counting function to count the event from

- external pins
32-bit Timer P

. Supports external capture pin for enhanced interval
measurement and resetting 24-bit up counter

. Supports chip wake-up from Idle/Power-down mode if a timer
interrupt signal is generated

. Timer interrupt flag or external capture interrupt flag to trigger
PWM, ADC and PDMA.

. Three 16-bit counters with 12-bit prescale for six 48 MHz PWM
output channels.

. Supports independent mode for PWM output/Capture input
channel

. Supports complementary mode for 3 complementary paired
PWM output channel

o Dead-time insertion with 12-bit resolution
. Two compared values during one period
PWM . Supports 16-bit resolution PWM counter
. Up, down or up-down PWM counter type
. Supports mask function and tri-state enable for each PWM pin
. Supports brake function

. Up to 6 independent input capture channels with 16-bit
resolution counter

. Counter synchronous start function

. Able to trigger ADC to start conversion.

. 20-bit free running up counter for WDT time-out interval.

. Selectable time-out interval (24 ~ 220) and the time-out interval
Watchdog is 416us ~ 27.3 s if WDT_CLK = 38.4 kHz (LIRC).

o System kept in reset state for a period of (1 / WDT_CLK) * 63.

. Able to wake up from Power-down or Idle mode
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. Interrupt or reset selectable on watchdog time-out

. Supports selectable WDT reset delay period, including 1026,
130, 18 or 3 WDT_CLK reset delay period.

o Supports to force WDT enabled after chip powered on or reset
by setting CWDTEN]2:0] in ConfigO register.

. Supports WDT time-out wake-up function only if WDT clock
source is selected as LIRC or LXT.

o Clock sources from HCLK/2048 (default selection) or LIRC
Window Watchdog . Window set by 6-bit down counter with 11-bit prescale
. WWDT counter suspends in Idle/Power-down mode

. Supports Interrupt

Analog Interfaces

o Analog input voltage range: 0 ~ AVop (voltage of Voo pin).
. 12-bit resolution and 10-bit accuracy is guaranteed.

. Up to 17 single-end analog input channels or 8 differential
analog input channels

. Maximum ADC peripheral clock frequency is 16 MHz.
. Up to 800 kSPS sampling rate.
. Four operation modes:

- Single mode: A/D conversion is performed one time on a
specified channel.

- Burst mode: A/D converter samples and converts the
specified single channel and sequentially stores the result
in FIFO.

Analog-to-Digital

Converter (ADC) - Single-cycle Scan mode: A/D conversion is performed only

one cycle on all specified channels with the sequence from
the smallest numbered channel to the largest numbered
channel.

- Continuous Scan mode: A/D converter continuously
performs Single-cycle Scan mode until software stops A/D
conversion.

. An A/D conversion can be started by:
o Software Write 1 to ADST bit.

. External pin (STADC).

. Timer 0~3 overflow pulse trigger.

. PWM trigger.

. Each conversion result is held in data register of each channel
with valid and overrun indicators.
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. Conversion result can be compared with specified value and
user can select whether to generate an interrupt when
conversion result matches the compare register setting.

. 4 internal channels band-gap voltage (VBG), temperature
sensor (Vtemp), internal reference voltage and DACO output

. Supports PDMA transfer mode

o Supports one 5-bit 100 kSPS voltage type DAC
. Analog output voltage range: 0~AVop (voltage of Voo pin)

. Reference voltage from internal reference voltage Vrer pin or

Digital to Analog AVoo
Converter (DAC) e  DAC maximum conversion updating rate 100K sps

. Rail to rail settle time 10us
. Supports software and timer0~3 trigger to start DAC conversion

. Supports PDMA mode

. Analog input voltage range: 0 ~ AVop (voltage of Voo pin)

. Up to two rail-to-rail analog comparators

. Supports hysteresis function

. Supports wake-up function

. Selectable input sources of positive input and negative input
ACMPO supports:

. 3 multiplexed /O pins at positive sources:

- ACMPO_PO, Comparator Reference Voltage (CRV), and
DACO output

. 5 negative sources:
Analog Comparator - ACMPO_NO, ACMPO_N1, ACMPO_N2, ACMPO_N3

(ACMP) - Comparator Reference Voltage (CRV)
ACMPL1 supports:

. 3 multiplexed /O pins at positive sources:

- ACMP1_PO0, Comparator Reference Voltage (CRV), and
DACO output

e  5negative sources:
ACMP1_N

o ACMP1_NO, ACMP1_N1, ACMP1_N2, ACMP1_N3
. Comparator Reference Voltage (CRV)
o Shares one ACMP interrupt vector for all comparators

. Interrupts generated when compare results change (Interrupt
event condition is programmable)
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. Supports triggers for break events and cycle-by-cycle control for
PWM

. Supports window compare mode and window latch mode

Communication Interfaces

. Supports up to 2 UARTs: UARTO, UART1

. UART baud rate clock from LXT (32.768 kHz) with 9600bps can
work normally in power down mode even system clock is
stopped

. Full-duplex asynchronous communications

. Separates receive and transmit 16/16 bytes entry FIFO for data
payloads

. Supports hardware auto-flow control (RX, TX, CTS and RTS)
and programmable receiver buffer trigger level

. Supports programmable baud rate generator for each channel
individually

. Supports 8-bit receiver buffer time-out detection function

. Programmable transmitting data delay time between the last
stop and the next start bit

by setting DLY (UART_TOUT [15:8])

. Supports Auto-Baud Rate measurement and baud rate
compensation function

UART . Supports break error, frame error, parity error and
receive/transmit buffer overflow detection function

. Fully programmable serial-interface characteristics
. Programmable number of data bit, 5-, 6-, 7-, 8- bit character

. Programmable parity bit, even, odd, no parity or stick parity bit
generation and detection

. Programmable stop bit, 1, 1.5, or 2 stop bit generation
. Supports LIN function mode
. Supports LIN master/slave mode

. Supports programmable break generation function for
transmitter

. Supports break detection function for receiver

. Supports LIN slave header time-out detection function
. Supports LIN response time-out detection function

. Supports LIN wake-up function

. Supports IrDA SIR function mode

. Supports for 3/16 bit duration for normal mode
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. Supports RS-485 mode
. Supports RS-485 9-bit mode

o Supports hardware or software enables to program nRTS pin to
control RS-485 transmission direction

. Supports nCTS, incoming data, Received Data FIFO reached
threshold and RS-485 Address Match (AAD mode) wake-up
function

. Supports PDMA mode

. Supports Single-wire function mode.

. Supports CAN protocol version 2.0 part A and B
CAN . Bit rates up to 1 MBit/s
. 32 Message Objects

. Supports wake-up function

. Supports one set of USCI

. USCI supports UART, SPI and I°C function

o Single byte TX and RX buffer mode

UART

. One transmit buffer and two receive buffer for data payload

. Hardware auto flow control function and programmable flow
control trigger level

o Programmable baud-rate generator
. Supports 9-Bit Data Transfer

. Baud rate detection by built-in capture event of baud rate
generator

Universal Serial Control

Interface (USCI) Supports Wake-up function (Data and nCTS Wakeup Only)

. Supports PDMA transfer
SPI

. Master or Slave mode operation (maximum frequency: master =
fPCLK / 2, slave < fPCLK/5)

. Configurable bit length of a transfer word from 4 to 16-bit

. One transmit buffer and two receive buffer for data payload
. MSB first or LSB first transfer sequence

. Word suspend function

. Supports PDMA transfer

. Supports 3-wire, no slave select signal, bi-direction interface

. Wake-up function: input slave select transition
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. Supports one data channel half-duplex transfer
1°C

o Full master and slave device capability
. 7-bit addressing mode (10-bit mode Not supported)

. Communication in standard mode (100 kbps) or in fast mode
(up to 400 kbps)

o Multi-master bus

. One transmit buffer and two receive buffer for data payload
. Supports 10-bit bus time-out capability

. Supports Bus monitor mode

. Power down wake-up by data toggle or address match

o Multiple address recognition

. Device address flag

. Setup/hold time programmable

o Four 1/0 modes:

- Quasi-bidirectional mode

- Push-Pull Output mode

- Open-Drain Output mode

- Input only with high impendence mode
. Schmitt trigger input

o I/O pin configured as interrupt source with edge/level trigger
setting

GPIO
. Supports high drive and high sink current I/O
. Supports independent pull-up control
. Maximum 1/O Speed is 24 MHz when Vpp = 2.4 ~ 5.5V.

. Supports up to 18/26 GPIOs for SSOP20 TSSOP28
respectively

. Enabling the pin interrupt function will also enable the wake-up
function
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3 PARTS INFORMATION

3.1 Package Type

Package is Halogen-free, RoHS-compliant and TSCA-compliant.

SSOP20 TSSOP28
MOA210B1AC MOA21EBI1AC
MOA210C1AC MOA21EC1AC
MOA230C1AC MOA23EC1AC
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3.2 NuMicro® MOA21/MOA23 Series Selection Guide
3.2.1 NuMicro® MOA21 Series
- Connectivity
) = o
x| 2| Z @ s < o = o o0 )
Part Number c | = % o E| = g * | = - | < | X g i“'\l, g
& é 4 El|la|a 8 g:: 2z 7| < O IS
Tlo|g S| 3|7 |© e a
MOA210B1AC 16 4 2 18 4 6 5 2 2 2 - 1 1 2 |17-ch| SSOP20
MOA210C1AC 32 4 2 18 4 6 5 2 2 2 - 1 1 2 |[17-ch| SSOP20
MOA21EB1AC 16 4 2 26 4 6 5 2 2 2 - 1 1 2 |17-ch| TSSOP28
MOA21EC1AC 32 4 2 26 4 6 5 2 2 2 - 1 1 2 |17-ch| TSSOP28
USCI*: supports UART, SPlI or I2C
3.2.2 NuMicro® MOA23 Series
. Connectivity
) = o
N I = < [ o o
= = (7] = Q -
partNumber | = [s |3 | Q| E|S|2 ||« Sl %3] 2 <
ol < | x Flala|Q|ZE|2|<|e]| " |<]| O @
& o’ o (%) < | O la) o
LL %) ) -] =) <

17-ch| SSOP20

N
N
N
[
[
o
N

MOA230C1AC | 32 | 4 18 | 4 6 5

N

MOA23ECIAC | 32| 4 2 126 1| 4 6 5 2 2 2 1 1 1 2 |17-ch| TSSOP28

USCI*: supports UART, SPI or I2C
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3.2.3  NuMicro® MOA21/M0A23 Selection Code

Core Series Package Flash Size SRAM Size Revision Temperature
MO A21 O C 1 A Cc
Cortex®-MO0 |A21: without CAN|O: SSOP20 B: 16 KB 1: 4 KB C:-40°C ~ 125°C
A23: with CAN (5.3x7.2 mm) |C:32KB
E: SSOP28
(4.4x9.7 mm)
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4 PIN CONFIGURATION

The pin configuaration information can be found in the MOA21/M0A23 Series Multi-function Summary
Table section or by using NuTool - PinConfigure. The NuTool - PinConfigure contains all Nuvoton
NuMicro® Family chip series with all part number, and helps configure GP1O multi-function pins correctly
and handily.

4.1 Pin Configuration

4.1.1 MOA21 Series Pin Diagram
4.1.1.1 SSOP20 Package
Corresponding Part Number: MOA210B1AC, MOA210C1AC

Voo 1 o 20 Vss
PA.5 2 19 PA.O
PA.4 3 18 PA.1
PA.3 4 0 17 | PA2
PC5 [ 5 | 8 16 ] PC.O
PC.4 6 E 15 PC.1
PC3 [ 7 | o 14 ] PC2
PC.6 8 13 PB.4
PC.7 9 12 PB.5
PB.7 10 11 PB.6

Figure 4.1-1 MOA21 Series SSOP 20-pin Diagram
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4.1.1.2 TSSOP28 Package
Corresponding Part Number: MOA21EB1AC, MOA21EC1AC

Vop . Vss
PA.5 PA.O
PA.4 PA.1
PA.3 PA.2
PC.5 PC.0
PC4 [6] — PC.1
PC.3 8 PC.2
PD.O % PB.4
PD.1 [ 9] 8 PD.7
PD.2 PD.6
PD.3 PD.5
PC.6 PD.4
PC.7 PB.5
PB.7 PB.6

Figure 4.1-2 MOA21 Series TSSOP 28-pin Diagram

4.1.2 MOAZ21 Series Function Pin Table

4.1.2.1 SSOP20 Package

Corresponding Part Number: MOA210B1AC, MOA210C1AC
MOA210B1AC Multi-function Pin Table

Pin |[MOA210B1AC Pin Function

1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / ACMPO_WLAT

PA.4 /| ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / ACMP1_WLAT

PA.3/ nRESET / UARTO_NnCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/ USCI1_CTLO / ADCO_ST/TMO/TM2/ TMO_EXT / TM2_EXT / UARTL_RXD / INTO

5 [PC.5/ ADCO_CH14 / X32_IN / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK /USCIO_DATO /USCIO DAT1/USCIO CTLO/USCIO CTL1/
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Pin |[MOA210B1AC Pin Function

USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT1

PC.4 /| ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3 / ADCO_CH12 / ACMPO_N3 / ACMP1_N3 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD / INT3

PC.6 / ADCO_CH11 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT4

PC.7 / ADCO_CH10 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT5

PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / ACMPO_WLAT

10

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TM1/
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / ACMP1_WLAT

11

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INTO

12

PB.4 / ADCO_CH6 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1/
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / UART1_nCTS

13

PC.2 /| ADCO_CH5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / UART1_nRTS

14

PC.1/ ADCO_CH4 / ACMPO_N1 / ACMP1_N1 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD

15

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_0O /
ADCO_ST/TMO/TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKEO

16

PA.2 / ADCO_CH2 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / PWMO_BRAKE1

17
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PA.1/ADCO_CH1 / ACMPO_NO / ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
18 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_ O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UARTL1 RXD /
PWMO_BRAKEO

PA.0 / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
19 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD /
PWMO_BRAKE1

20 [Vss

MOA210C1AC Multi-function Pin Table

Pin |[MOA210C1AC Pin Function

1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / ACMPO_WLAT

PA.4 /| ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1/ USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / ACMP1_WLAT

PA.3/ nRESET / UARTO_nCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/ USCI1_CTLO/ADCO_ST/TMO/TM2 / TMO_EXT / TM2_EXT / UART1_RXD / INTO

PC.5 / ADCO_CH14 / X32_IN / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1/ USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /|
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT1

PC.4 / ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3 / ADCO_CH12 / ACMPO_N3 / ACMP1_N3 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD / INT3

PC.6 / ADCO_CH11 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INT4

PC.7 / ADCO_CH10 / UARTO_NnRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1/
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / INT5
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PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / ACMPO_WLAT

10

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / ACMP1_WLAT

11

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INTO

12

PB.4 / ADCO_CH6 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TM1/
TM3/TM1_EXT/TM3_EXT /UART1_TXD /UART1_RXD / UART1_nCTS

13

PC.2 /| ADCO_CH5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / UART1_nRTS

14

PC.1 / ADCO_CH4 / ACMPO_N1 / ACMP1_N1 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD

15

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O /
ADCO_ST/TMO/TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKEO

16

PA.2 / ADCO_CH2 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / PWMO_BRAKE1

17

PA.1/ADCO_CH1 / ACMPO_NO/ ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO0_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
18 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O / ADCO ST / TMO / TM2 / TMO_EXT / TM2_EXT / UARTL TXD / UART1_RXD /
PWMO_BRAKEO

PA.0 / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
19 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD / UARTL1_RXD /
PWMO_BRAKE1

20 [Vss

4.1.2.2 TSSOP28 Package
Corresponding Part Number: MOA21EB1AC, MOA21EC1AC
MOA21EB1AC Multi-function Pin Table
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1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / ACMPO_WLAT

PA.4 | ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / ACMP1_WLAT

PA.3/ nRESET / UARTO_nCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/ USCI1_CTLO/ ADCO_ST/TMO/ TM2 / TMO_EXT / TM2_EXT / UART1_RXD / INTO

PC.5 / ADCO_CH14 / X32_IN / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT1

PC.4 /| ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3 / ADCO_CH12 / ACMPO_N3 / ACMP1_N3 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD / INT3

8 |PD.0/PWMO_CH4 /UARTO_TXD /USCI1_CLK/TMO

9 |PD.1/PWMO_CH5/UARTO_RXD /USCI1_DATO0/TM1

10 |PD.2/PWMO_CHO/USCI1_DAT1/TM2/UART1_nCTS

11 |PD.3/PWMO_CH1/USCI1_CTLO/TM3/UART1_nRTS

PC.6 / ADCO_CH11 / UARTO_NnRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT4

12

PC.7 / ADCO_CH10 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT5

13

PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / ACMPO_WLAT

14

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / ACMP1_WLAT

15

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
16 UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1 CLK /USCI1 DATO / USCI1 DAT1 /USCI1 CTLO / ACMPO O /ACMP1 O /ADCO ST /TMO /
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TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INTO

17 |PD.4/PWMO_CHO/UARTO_TXD /USCIO_CLK /TMO

18 |PD.5/PWMO_CH1/UARTO_RXD / USCIO_DATO / TM1

19 |PD.6/PWMO_CH2/USCIO_DAT1/TM2/UART1_nCTS

20 |PD.7/PWMO_CH3/USCIO_CTLO/TM3/UART1_nRTS

PB.4 /| ADCO_CH6 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / UART1_nCTS

21

PC.2 / ADCO_CH5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT /TM2_EXT / UART1_TXD / UART1_RXD /UART1_nRTS

22

PC.1/ ADCO_CH4 / ACMPO_N1 / ACMP1_N1 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD

23

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O /
ADCO_ST/TMO/TM2/ TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKEQ

24

PA.2 / ADCO_CH2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TM1 /
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKE1

25

PA.1/ADCO_CH1/ ACMPO_NO/ ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
26 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UARTL1 RXD /
PWMO_BRAKEO

PA.0 / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
27 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_ O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD / UART1 RXD /
PWMO_BRAKE1

28 |Vss

MOA21EC1AC Multi-function Pin Table

Pin |[MOA21EC1AC Pin Function

1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / ACMPO_WLAT
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PA.4 | ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / ACMP1_WLAT

PA.3/nRESET / UARTO_nCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/ USCI1_CTLO/ADCO_ST/TMO/TM2 / TMO_EXT / TM2_EXT / UART1_RXD / INTO

PC.5 /| ADCO_CH14 / X32_IN / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT1

PC.4 / ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMOQO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3 / ADCO_CH12 / ACMPO_N3 / ACMP1_N3/ UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UARTL_TXD / UART1_RXD / INT3

8 |PD.0/PWMO_CH4/UARTO_TXD /USCI1_CLK/TMO

9 |PD.1/PWMO_CH5/UARTO_RXD /USCI1_DATO/TM1

10 |PD.2/PWMO_CHO/USCI1_DAT1/TM2/UART1_nCTS

11 |PD.3/PWMO_CH1/USCI1_CTLO/TM3/UART1_nRTS

PC.6 / ADCO_CH11 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT4

12

PC.7 / ADCO_CH10 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / INT5

13

PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / ACMPO_WLAT

14

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3/ TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / ACMP1_WLAT

15

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TMO /
TM2 / TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INTO

16

17 |PD.4/PWMO_CHO/UARTO_TXD /USCIO_CLK/TMO

18 |PD.5/PWMO_CH1/UARTO_RXD / USCIO_DATO / TM1

19 |PD.6/PWMO_CH2/USCIO_DAT1/TM2/UART1_nCTS

Jan. 23, 2024 Page 36 of 744 Rev 1.04



NnNUvVOTOoN

MQAZI‘MQAZ; Series

Pin |[MOA21EC1AC Pin Function

20 |PD.7/PWMO_CH3/USCIO_CTLO/TM3/UART1_nRTS

PB.4 /| ADCO_CH6 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O / ADCO_ST / TM1 /
TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UART1_RXD / UART1_nCTS

21

PC.2 /| ADCO_CHS5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / UART1_nRTS

22

PC.1/ ADCO_CH4 / ACMPO_N1 / ACMP1_N1 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD

23

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O / ACMP1_O /
ADCO_ST/TMO/TM2/ TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKEQ

24

PA.2 / ADCO_CH2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMP0O_O / ACMP1_O / ADCO_ST / TM1/
TM3/TM1_EXT / TM3_EXT / UART1_TXD / UART1_RXD / PWMO_BRAKE1

25

PA.1/ADCO_CH1/ ACMPO_NO/ ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
26 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_ O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UARTL1 RXD /
PWMO_BRAKEO

PA.O / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
27 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / ACMPO_O /
ACMP1_ O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD / UARTL1 RXD /
PWMO_BRAKE1

28 |Vss
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4.1.3 MOA23 Series Pin Diagram
4.1.3.1 SSOP20 Package
Corresponding Part Number: MOA230C1AC

Vb 1 [ ) 20 Vss
PA.5 2 19 PA.O
PA4 [ 3 | 18 ] PAL
PA.3 2 17 PA.2
0)]
PC5 [ 5 | 8 16 | PC.
PC.4 6 B 15 PC.1
PC3 [ 7 | o 14 ] PC2
PC.6 8 13 PB.4
PC.7 9 12 PB.5
PB.7 10 11 PB.6

Figure 4.1-3 MOA23 Series SSOP 20-pin Diagram
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4.1.3.2 TSSOP28 Package
Corresponding Part Number: MOA23EC1AC.

Voo . Vss
PA.5 PA.0
PA.4 PA.1
PA3 [ 4] PA.2
PC.5 PC.0
PC4 [6] — PC.1
PC.3 % PC.2
PD.O % PB.4
PD.1 [ 9] g PD.7
PD.2 PD.6
PD.3 PD.5
PC.6 PD.4
PC.7 PB.5
PB.7 PB.6

Figure 4.1-4 MOA23 Series TSSOP 28-pin Diagram
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4.1.4 MOAZ23 Series Function Pin Table
4.1.4.1 SSOP20 Package

Corresponding Part Number: MOA230OC1AC.
MOA230C1AC Multi-function Pin Table

Pin |[MOA230C1AC Pin Function

1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT/TM2_EXT/UART1_TXD/UART1_RXD/ACMPO_WLAT

PA.4 | ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT/UART1_TXD/UART1_RXD/ACMP1_WLAT

PA.3/nRESET / UARTO_nCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/USCI1_CTLO/ CANO_RXD / ADCO_ST/TMO/TM2/ TMO_EXT / TM2_EXT / UART1_RXD / INTO

PC.5 / ADCO_CH14 / X32_IN / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UART1_TXD / UART1_RXD / INT1

PC.4 / ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3/ ADCO_CH12 / ACMPO_N3 / ACMP1_N3 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
7 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMP0O_O / ACMP1_0O / ADCO_ST / TM1/ TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD/INT3

PC.6 / ADCO_CH11 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INT4

PC.7 / ADCO_CH10 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UART1_TXD / UART1_RXD / INT5

PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1/ USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT/TM2_EXT/UART1_TXD/UART1_RXD/ACMPO_WLAT

10

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /|
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT/UART1_TXD/UART1_RXD/ACMP1_WLAT

11

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
12 UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1 CLK / USCI1 DATO / USCI1 DAT1 / USCI1 CTLO / CANO TXD / CANO RXD / ACMPO O /
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ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD /INTO

PB.4 / ADCO_CH6 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT /TM3_EXT / UART1_TXD /UART1_RXD/UART1_nCTS

13

PC.2 /| ADCO_CHS5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
14 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD /
UART1_RXD / UART1_nRTS

PC.1 / ADCO_CH4 / ACMPO_N1 / ACMP1_N1 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CHS5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
15 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMP0O_O / ACMP1_O / ADCO_ST / TM1/ TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
16 |USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD /
ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD /
PWMO_BRAKEO

PA.2 /| ADCO_CH2 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
17 |USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_ O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD / UARTL1 RXD /
PWMO_BRAKE1

PA.1/ADCO_CH1 / ACMPO_NO/ ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
18 |USCIO_CTLO / USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD /
UART1_RXD / PWMO_BRAKEO

PA.0 / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
19 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMP0O_O / ACMP1_0O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD / PWMO_BRAKE1

20 [Vss

4.1.4.2 TSSOP28 Package
Corresponding Part Number: MOA23EC1AC.
MOA23EC1AC Multi-function Pin Table

Pin |[MOA23EC1AC Pin Function

1 [Vop

PA.5 / ADCO_CH16 / UARTO_nRTS / XT1_IN / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / ACMPO_WLAT

3 |PA.4 /1 ADCO_CH15 / UARTO_nRTS / XT1_OUT / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO TXD / UARTO RXD / USCIO CLK / USCIO DATO / USCIO DAT1/USCIO CTLO/USCI1 CTL1/
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USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT/UART1_TXD/UART1_RXD/ACMP1_WLAT

PA.3/ nRESET / UARTO_nCTS / PWMO_CHO / PWMO_CH2 / PWMO_CH4 / UARTO_RXD / USCIO_CLK /
4 |USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1
/ USCI1_CTLO / CANO_RXD / ADCO_ST /TMO/ TM2 / TMO_EXT / TM2_EXT / UART1_RXD / INTO

PC.5 / ADCO_CH14 / X32_IN / UARTO_nCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT/UARTL_TXD /UART1_RXD/INT1

PC.4 | ADCO_CH13 / X32_OUT / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/ TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT2

PC.3 / ADCO_CH12 / ACMPO_N3 / ACMP1_N3 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /|
7 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD / INT3

8 |PD.0/PWMO_CH4/UARTO_TXD /USCI1_CLK/TMO

9 [PD.1/PWMO_CH5/UARTO_RXD /USCI1_DATO/TM1

10 |PD.2/PWMO_CHO/USCI1_DAT1/TM2/UART1_nCTS

11 |PD.3/PWMO_CH1/USCI1_CTLO/TM3/UART1_nRTS

PC.6 / ADCO_CH11 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UART1_TXD / UART1_RXD / INT4

12

PC.7 / ADCO_CH10 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CHS5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT / UART1_TXD / UART1_RXD / INT5

13

PB.7 / ADCO_CH9 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT/TM2_EXT/UART1_TXD/UART1_RXD/ACMPO_WLAT

14

PB.6 / ADCO_CHS8 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/TM3_EXT/UART1_TXD/UART1_RXD/ACMP1_WLAT

15

PB.5 / ADCO_CH7 / UARTO_nRTS / UARTO_NnCTS / CLKO / PWMO_CHO / PWMO_CH2 / PWMO_CH4 /|
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCI1_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TMO/TM2/TMO_EXT / TM2_EXT / UARTL_TXD / UART1_RXD / INTO

16

17 |PD.4/PWMO_CHO/UARTO_TXD /USCIO_CLK/TMO

18 |PD.5/PWMO_CH1/UARTO_RXD / USCIO_DATO / TM1

19 |PD.6/PWMO_CH2/USCIO_DAT1/TM2/UART1_nCTS
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Pin |[MOA23EC1AC Pin Function

20 |PD.7/PWMO_CH3/USCIO_CTLO/TM3/UART1_nRTS

PB.4 /| ADCO_CH6 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1/
USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_O/ADCO_ST/TM1/TM3/TM1_EXT/ TM3_EXT/UART1_TXD/UART1_RXD / UART1_nCTS

21

PC.2 /| ADCO_CHS5 / ACMPO_N2 / ACMP1_N2 / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO /
PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /|
22 |USCIO_CTLO/ USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD /
UART1_RXD / UART1_nRTS

PC.1/ ADCO_CH4 / ACMPO_N1 / ACMP1_N1/ UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
23 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /|
CANO_RXD / ACMP0O_O / ACMP1_O / ADCO_ST / TM1/ TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD

PC.0 / ADCO_CH3 / ACMP1_PO / UARTO_nRTS / UARTO_nCTS / CLKO / PWMO_CHO / PWMO_CH2 /
PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO /
24 |USCI1_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD /
ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD / UARTL_RXD /
PWMO_BRAKEO

PA.2 / ADCO_CH2 / UARTO_nRTS / UARTO_NCTS / CLKO / PWMO_CH1 / PWMO_CH3 / PWMO_CH5 /
UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 / USCIO_CTLO / USCIO_CTL1 /
25 |USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD / CANO_RXD / ACMPO_O /
ACMP1_ O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UARTL_TXD / UARTL RXD /
PWMO_BRAKE1

PA.1/ADCO_CH1/ ACMPO_NO/ ACMP1_NO / VREF+ / ICE_CLK / UARTO_nCTS / CLKO / PWMO_CHO
/ PWMO_CH2 / PWMO_CH4 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
26 |USCIO_CTLO/USCI1_CTL1/ USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /|
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TMO / TM2 / TMO_EXT / TM2_EXT / UART1_TXD /
UART1_RXD / PWMO_BRAKEO

PA.0 / ADCO_CHO / DACO_OUT / ACMPO_PO / ICE_DAT / UARTO_nCTS / CLKO / PWMO_CH1 /
PWMO_CH3 / PWMO_CH5 / UARTO_TXD / UARTO_RXD / USCIO_CLK / USCIO_DATO / USCIO_DAT1 /
27 |USCIO_CTLO / USCIO_CTL1 / USCI1_CLK / USCI1_DATO / USCI1_DAT1 / USCI1_CTLO / CANO_TXD /
CANO_RXD / ACMPO_O / ACMP1_O / ADCO_ST / TM1 / TM3 / TM1_EXT / TM3_EXT / UART1_TXD /
UART1_RXD / PWMO_BRAKE1

28 [Vss
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4.2 Pin Description

MOA21/MOA2 ri

Different part number with same package might have different functions. Please refer to the selection
guide in section 3.2.

4.2.1 MOA21/MOA23 Series Pin Description
20 | 28 |Pin Name Type MFP Description
Pin [ Pin
1 1 |Voo P MFPO  |Power supply for I/0 ports and LDO source for internal PLL and
digital circuit.
2 2 |PAS /0 MFPO  |General purpose digital /O pin.
ADCO_CH16 A MFP1 |ADCO channel 16 analog input.
UARTO_nRTS O MFP2 |UARTO request to Send output pin.
XT1_IN | MFP3  |External 4~24 MHz (high speed) crystal input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CHO /0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6  |PWMO channel 2 output/capture input.
PWMO0_CH4 /0 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 1/0 MFP11 |USCIO data O pin.
USCIO_DAT1 1/0 MFP12 |USCIO data 1 pin.
USCIO_CTLO /O MFP13 |USCIO control O pin.
USCIO_CTL1 /10 MFP14 |USCIO control 1 pin.
USCI1_CLK /10 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 1/0 MFP24 |Timer0O event counter input/toggle output pin.
T™M2 1/0 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
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20 | 28 |Pin Name Type MFP Description
Pin | Pin

UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
ACMPO_WLAT | MFP30 |Analog comparator O window latch input pin

3 3 |PA4 /0 MFPO  |General purpose digital /O pin.
ADCO_CH15 A MFP1 |ADCO channel 15 analog input.
UARTO_nRTS o MFP2 |UARTO request to Send output pin.
XT1_OUT (0] MFP3  |External 4~24 MHz (high speed) crystal output pin.
CLKO 0] MFP4  |Clock Out
PWMO_CH1 1/0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 /0 MFP6  |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD O MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 1/0 MFP12 |USCIO data 1 pin.
USCIO_CTLO /O MFP13 |USCIO control O pin.
USCI1_CTL1 /O MFP14 |USCI1 control 1 pin.
USCI1_CLK /10 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_0O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
ACMP1_WLAT | MFP30 |Analog comparator 1 window latch input pin
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20 | 28 |Pin Name Type MFP Description
Pin | Pin
4 4 |PA3 | MFPO |General purpose digital input pin.
nRESET | MFP2 |External reset input: active LOW, with an internal pull-up. Set
this pin low reset to initial state.
Note: It is recommended to use 10 kQ pull-up resistor and 10
uF capacitor on nRESET pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
PWMO0_CHO | MFP5  |PWMO channel 0 capture input.
PWMO_CH2 | MFP6  |PWMO channel 2 capture input.
PWMO_CH4 | MFP7  |PWMO channel 4 capture input.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK | MFP10 |USCIO clock pin.
USCIO_DATO | MFP11 |USCIO data O pin.
USCIO_DAT1 | MFP12 |USCIO data 1 pin.
USCIO_CTLO | MFP13 |USCIO control O pin.
USCIO_CTL1 | MFP14 |USCIO control 1 pin.
USCI1_CLK | MFP15 |USCIL1 clock pin.
USCI1_DATO | MFP16 |USCI1 data O pin.
USCI1_DAT1 | MFP17 |USCI1 data 1 pin.
USCI1_CTLO | MFP18 |USCI1 control O pin.
CANO_RXD | MFP20 |CANO bus receiver input.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO | MFP24 |TimerO event counter input pin.
T™M2 | MFP25 |Timer2 event counter input pin.
TMO_EXT | MFP26 |TimerO external capture input pin.
TM2_EXT | MFP27 |Timer2 external capture input pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INTO | MFP30 |External interrupt O input pin.
5 5 |PC5 1/0 MFPO  |General purpose digital /0 pin.
ADCO_CH14 A MFP1 |ADCO channel 14 analog input.
X32_IN | MFP2  |External 32.768 kHz crystal input pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO 0] MFP4  |Clock Out
PWMO_CH1 1/0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
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20 | 28 |Pin Name Type MFP Description
Pin | Pin

UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 |USCIO clock pin.
USCIO_DATO /0 MFP11 |USCIO data O pin.
USCIO_DAT1 /0 MFP12 |USCIO data 1 pin.
USCIO_CTLO /0 MFP13 |USCIO control O pin.
USCIO_CTL1 /10 MFP14 |USCIO control 1 pin.
USCI1_CLK /10 MFP15 |USCI1 clock pin.
USCI1_DATO 1/0 MFP16 |USCI1 data O pin.
USCI1_DAT1 /0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD O MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_0O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 /O MFP24 |Timerl event counter input/toggle output pin.
T™M3 /O MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 110 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INT1 | MFP30 |External interrupt 1 input pin.

6 6 |PC.4 /O MFPO  |General purpose digital /O pin.
ADCO_CH13 A MFP1 |ADCO channel 13 analog input.
X32_0uT (0] MFP2  |External 32.768 kHz crystal output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CHO 1/0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6  |PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 |USCIO clock pin.
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20 | 28 |Pin Name Type MFP Description
Pin | Pin

USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 110 MFP12 |USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 |USCIO control O pin.
USCI1_CTL1 /0 MFP14 |USCI1 control 1 pin.
USCI1_CLK /0 MFP15 |USCI1 clock pin.
USCI1_DATO /0 MFP16 |USCI1 data O pin.
USCI1_DAT1 /10 MFP17 |USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_0O O MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 1/0 MFP24 |Timer0O event counter input/toggle output pin.
T™2 110 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT /O MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INT2 | MFP30 |External interrupt 2 input pin.

7 7 |PC.3 1/0 MFPO  |General purpose digital /O pin.
ADCO_CH12 A MFP1 |ADCO channel 12 analog input.
ACMPO_N3 A MFP1 |Analog comparator O negative input 3 pin.
ACMP1_N3 A MFP1 |Analog comparator 1 negative input 3 pin.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CH1 1/0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6  |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 1/0 MFP11 |USCIO data O pin.
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20 | 28 |Pin Name Type MFP Description
Pin | Pin

USCIO_DAT1 /10 MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCIO_CTL1 1/0 MFP14 |USCIO control 1 pin.
USCI1_CLK /0 MFP15 |USCI1 clock pin.
USCI1_DATO /0 MFP16 |USCI1 data O pin.
USCI1_DAT1 /0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 |USCI1 control O pin.
CANO_TXD O MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 110 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INT3 | MFP30 |External interrupt 3 input pin.

8 |PD.O 1/0 MFPO  |General purpose digital I/O pin.
PWMO_CH4 1/0 MFP2  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP3 |UARTO data transmitter output pin.
USCI1_CLK /O MFP4 USCI1 clock pin.
T™MO /O MFP5  |TimerO event counter input/toggle output pin.

9 |PD.1 1/0 MFPO  |General purpose digital /O pin.
PWMO_CH5 1/0 MFP2  |PWMO channel 5 output/capture input.
UARTO_RXD | MFP3  |UARTO data receiver input pin.
USCI1_DATO 1/0 MFP4 USCI1 data 0 pin.
™1 1/0 MFP5  |Timerl event counter input/toggle output pin.

10 |PD.2 1/0 MFPO  |General purpose digital /O pin.
PWMO_CHO 1/0 MFP2  |PWMO channel 0 output/capture input.
CANO_TXD o MFP3  |CANO bus transmitter output.
USCI1_DAT1 110 MFP4 USCI1 data 1 pin.
T™M2 1/0 MFP5  |Timer2 event counter input/toggle output pin.
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20 | 28 |Pin Name Type MFP Description
Pin | Pin
UART1_nCTS | MFP6 |UART1 clear to Send input pin.
11 |PD.3 1/0 MFPO  |General purpose digital /0 pin.
PWMO_CH1 1/0 MFP2  |PWMO channel 1 output/capture input.
CANO_RXD | MFP3  |CANO bus receiver input.
USCI1_CTLO /0 MFP4 USCI1 control 0 pin.
T™3 /0 MFP5  |Timer3 event counter input/toggle output pin.
UART1 _nRTS (0] MFP6 |UART1 request to Send output pin.

8 | 12 |PC.6 1/0 MFPO  |General purpose digital /0 pin.
ADCO_CH11 A MFP1 |ADCO channel 11 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.

CLKO 0] MFP4  |Clock Out

PWMO_CHO 1/0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6 |PWMO channel 2 output/capture input.
PWMO_CH4 110 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.

USCIO_CLK 110 MFP10 |USCIO clock pin.

USCIO_DATO 110 MFP11 |USCIO data O pin.

USCIO_DAT1 110 MFP12 |USCIO data 1 pin.

USCIO_CTLO 110 MFP13 |USCIO control O pin.

USCI1_CTL1 1/0 MFP14 |USCI1 control 1 pin.

USCI1_CLK /O MFP15 |USCI1 clock pin.

USCI1_DATO /O MFP16 |USCI1 data O pin.

USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.

USCI1_CTLO 110 MFP18 |USCI1 control O pin.

CANO_TXD (0] MFP19 |CANO bus transmitter output.

CANO_RXD | MFP20 |CANO bus receiver input.

ACMPO_O (0] MFP21 |Analog comparator O output pin.

ACMP1_O (0] MFP22 |Analog comparator 1 output pin.

ADCO_ST | MFP23 |ADCO external trigger input pin.

TMO 1/0 MFP24 |Timer0O event counter input/toggle output pin.
T™M2 1/0 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
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TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INT4 | MFP30 |External interrupt 4 input pin.

9 | 13 |PC.7 /0 MFPO  |General purpose digital /O pin.
ADCO_CH10 A MFP1 |ADCO channel 10 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CH1 /0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 /0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 1/0 MFP11 |USCIO data O pin.
USCIO_DAT1 /O MFP12 |USCIO data 1 pin.
USCIO_CTLO /O MFP13 |USCIO control O pin.
USCIO_CTL1 /10 MFP14 |USCIO control 1 pin.
USCI1_CLK 110 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO /O MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
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INT5 | MFP30 |External interrupt 5 input pin.
10 | 14 |PB.7 1/0 MFPO  |General purpose digital /0 pin.
ADCO_CH9 A MFP1 |ADCO channel 9 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO 0] MFP4  |Clock Out
PWMO_CHO 1/0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6 |PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK /0 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 1/0 MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCI1_CTL1 1/0 MFP14 |USCI1 control 1 pin.
USCI1_CLK /O MFP15 |USCI1 clock pin.
USCI1_DATO /O MFP16 |USCI1 data O pin.
USCI1_DAT1 /10 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 110 MFP24 |TimerO event counter input/toggle output pin.
T™2 110 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
ACMPO_WLAT | MFP30 |Analog comparator O window latch input pin
11 | 15 |PB.6 1/0 MFPO  |General purpose digital /O pin.
ADCO_CHS8 A MFP1 |ADCO channel 8 analog input.
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UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CH1 /0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 /0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 /0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 |USCIO clock pin.
USCIO_DATO /0 MFP11 |USCIO data O pin.
USCIO_DAT1 1/0 MFP12 |USCIO data 1 pin.
USCIO_CTLO /0 MFP13 |USCIO control O pin.
USCIO_CTL1 110 MFP14 |USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO /O MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 /O MFP24 |Timerl event counter input/toggle output pin.
T™M3 /O MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 110 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
ACMP1_WLAT | MFP30 |Analog comparator 1 window latch input pin

12 | 16 |PB.5 1/0 MFPO  |General purpose digital /O pin.
ADCO_CH7 A MFP1 |ADCO channel 7 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out

Jan. 23, 2024 Page 53 of 744 Rev 1.04




nuvoTon MOA21/M0A2 ri

20 | 28 |Pin Name Type MFP Description
Pin | Pin

PWMO_CHO 1/0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6 |PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK /0 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 /10 MFP12 |USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 |USCIO control O pin.
USCI1_CTL1 /0 MFP14 |USCI1 control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO /0 MFP16 |USCI1 data O pin.
USCI1_DAT1 110 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 110 MFP24 |TimerO event counter input/toggle output pin.
T™2 110 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT /O MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
INTO | MFP30 |External interrupt O input pin.

17 |PD.4 1/0 MFPO  |General purpose digital /O pin.
PWMO_CHO 1/0 MFP2  |PWMO channel O output/capture input.
UARTO_TXD (0] MFP3  |UARTO data transmitter output pin.
USCIO_CLK 1/0 MFP4  |USCIO clock pin.
T™MO 1/0 MFP5  |TimerO event counter input/toggle output pin.

18 |PD.5 1/0 MFPO  |General purpose digital /O pin.
PWMO_CH1 1/0 MFP2  |PWMO channel 1 output/capture input.
UARTO_RXD | MFP3 |UARTO data receiver input pin.
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USCIO_DATO 110 MFP4  |USCIO data O pin.
™1 1/0 MFP5  |Timerl event counter input/toggle output pin.
19 |PD.6 1/0 MFPO  |General purpose digital /O pin.
PWMO_CH2 /0 MFP2  |PWMO channel 2 output/capture input.
CANO_TXD (0] MFP3  |CANO bus transmitter output.
USCIO_DAT1 /0 MFP4 USCIO data 1 pin.
T™2 1/0 MFP5  |Timer2 event counter input/toggle output pin.
UART1_nCTS | MFP6 |UART1 clear to Send input pin.
20 |PD.7 1/0 MFPO  |General purpose digital /O pin.
PWMO_CH3 /0 MFP2  |PWMO channel 3 output/capture input.
CANO_RXD | MFP3  |CANO bus receiver input.
USCIO_CTLO /0 MFP4  |USCIO control 0 pin.
T™3 1/0 MFP5  |Timer3 event counter input/toggle output pin.
UART1_nRTS (0] MFP6 |UART1 request to Send output pin.
13 | 21 |PB.4 110 MFPO |General purpose digital I/O pin.
ADCO_CH6 A MFP1 |ADCO channel 6 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO @) MFP4  |Clock Out
PWMO_CH1 1/0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 110 MFP12 |USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 |USCIO control O pin.
USCIO_CTL1 1/0 MFP14 |USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO /10 MFP16 |USCI1 data O pin.
USCI1_DAT1 110 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
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CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 /0 MFP24 |Timerl event counter input/toggle output pin.
T™3 /0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
UART1_nCTS | MFP30 |UART1 clear to Send input pin.

14 | 22 |PC.2 /0 MFPO |General purpose digital I/O pin.
ADCO_CH5 A MFP1 |ADCO channel 5 analog input.
ACMPO_N2 A MFP1 |Analog comparator O negative input 2 pin.
ACMP1_N2 A MFP1 |Analog comparator 1 negative input 2 pin.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO O MFP4  |Clock Out
PWMO_CHO 1/0 MFP5  |PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 |PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 110 MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCI1_CTL1 1/0 MFP14 |USCI1 control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO 1/0 MFP16 |USCI1 data O pin.
USCI1_DAT1 /10 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 |USCI1 control O pin.
CANO_TXD o MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
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ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO /0 MFP24 |Timer0O event counter input/toggle output pin.
T™M2 /0 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT /0 MFP26 |TimerO external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
UART1_nRTS (0] MFP30 |UARTL1 request to Send output pin.

15| 23 |PC.1 1/0 MFPO  |General purpose digital /O pin.
ADCO_CH4 A MFP1 |ADCO channel 4 analog input.
ACMPO_N1 A MFP1 |Analog comparator O negative input 1 pin.
ACMP1_N1 A MFP1 |Analog comparator 1 negative input 1 pin.
UARTO_nRTS (0] MFP2 |UARTO request to Send output pin.
UARTO_nCTS | MFP3 |UARTO clear to Send input pin.
CLKO O MFP4  |Clock Out
PWMO_CH1 /O MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO /O MFP11 |USCIO data O pin.
USCIO_DAT1 /10 MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCIO_CTL1 110 MFP14 |USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO 1/0 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD o MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
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ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™3 /0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT /0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT /0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.

16 | 24 |PC.0 1/0 MFPO  |General purpose digital /O pin.
ADCO_CH3 A MFP1 |ADCO channel 3 analog input.
ACMP1_PO A MFP1 |Analog comparator 1 positive input O pin.
UARTO_nRTS O MFP2 |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CHO 1/0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 1/0 MFP6 |PWMO channel 2 output/capture input.
PWMO_CH4 /O MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 110 MFP11 |USCIO data O pin.
USCIO_DAT1 1/0 MFP12 |USCIO data 1 pin.
USCIO_CTLO /O MFP13 |USCIO control O pin.
USCI1_CTL1 /O MFP14 |USCI1 control 1 pin.
USCI1_CLK /10 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 1/0 MFP24 |Timer0O event counter input/toggle output pin.
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T™2 1/0 MFP25 |Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
PWMO0_BRAKEO | MFP30 |PWMO Brake 0 input pin.
17 | 25 |PA.2 1/0 MFPO  |General purpose digital /0 pin.
ADCO_CH2 A MFP1 |ADCO channel 2 analog input.
UARTO_nRTS (0] MFP2  |UARTO request to Send output pin.
UARTO_nCTS | MFP3  |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CH1 /0 MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9 |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO /O MFP11 |USCIO data O pin.
USCIO_DAT1 /10 MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCIO_CTL1 110 MFP14 |USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 |USCI1 clock pin.
USCI1_DATO /O MFP16 |USCI1 data O pin.
USCI1_DAT1 /O MFP17 |USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™M3 1/0 MFP25 |Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
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UART1_TXD (0] MFP28 |UART1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
PWMO_BRAKE1 | MFP30 |PWMO Brake 1 input pin.
18 | 26 |PA.1 /0 MFPO  |General purpose digital /O pin.
ADCO_CH1 A MFP1 |ADCO channel 1 analog input.
ACMPO_NO A MFP1 |Analog comparator O negative input O pin.
ACMP1_NO A MFP1 |Analog comparator 1 negative input O pin.
VRrer A MFP1  |ADC reference voltage input.
Note: This pin needs to be connected with a 1uF capacitor.
ICE_CLK | MFP2  |Serial wired debugger clock pin.
Note: It is recommended to use 100 kQ pull-up resistor on
ICE_CLK pin.
UARTO_nCTS | MFP3 |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CHO /0 MFP5  |PWMO channel O output/capture input.
PWMO_CH2 /O MFP6  |PWMO channel 2 output/capture input.
PWMO_CH4 /O MFP7  |PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK 110 MFP10 |USCIO clock pin.
USCIO_DATO 1/0 MFP11 |USCIO data O pin.
USCIO_DAT1 /O MFP12 |USCIO data 1 pin.
USCIO_CTLO /O MFP13 |USCIO control O pin.
USCI1_CTL1 /10 MFP14 |USCI1 control 1 pin.
USCI1_CLK 110 MFP15 |USCI1 clock pin.
USCI1_DATO 110 MFP16 |USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 |USCI1 data 1 pin.
USCI1_CTLO /O MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
T™MO 1/0 MFP24 |Timer0O event counter input/toggle output pin.
T™M2 1/0 MFP25 |Timer2 event counter input/toggle output pin.
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TMO_EXT 1/0 MFP26 |Timer0O external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 |Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
PWMO_BRAKEO | MFP30 |PWMO Brake 0 input pin.
19 | 27 |PAO /0 MFPO |General purpose digital I/O pin.
ADCO_CHO A MFP1 |ADCO channel 0 analog input.
DACO_OUT A MFP1 |DACO channel analog output.
ACMPO_PO A MFP1 |Analog comparator O positive input O pin.
ICE_DAT /0 MFP2  |Serial wired debugger data pin.
Note: It is recommended to use 100 kQ pull-up resistor on
ICE_DAT pin.
UARTO_nCTS | MFP3 |UARTO clear to Send input pin.
CLKO (0] MFP4  |Clock Out
PWMO_CH1 /O MFP5  |PWMO channel 1 output/capture input.
PWMO_CH3 /O MFP6  |PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7  |PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 |UARTO data transmitter output pin.
UARTO_RXD | MFP9  |UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 |USCIO clock pin.
USCIO_DATO /O MFP11 |USCIO data O pin.
USCIO_DAT1 /O MFP12 |USCIO data 1 pin.
USCIO_CTLO 110 MFP13 |USCIO control O pin.
USCIO_CTL1 110 MFP14 |USCIO control 1 pin.
USCI1_CLK 110 MFP15 |USCI1 clock pin.
USCI1_DATO 1/0 MFP16 |USCI1 data O pin.
USCI1_DAT1 /O MFP17 |USCI1 data 1 pin.
USCI1_CTLO /O MFP18 |USCI1 control O pin.
CANO_TXD (0] MFP19 |CANO bus transmitter output.
CANO_RXD | MFP20 |CANO bus receiver input.
ACMPO_O (0] MFP21 |Analog comparator O output pin.
ACMP1_O (0] MFP22 |Analog comparator 1 output pin.
ADCO_ST | MFP23 |ADCO external trigger input pin.
™1 1/0 MFP24 |Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 |Timer3 event counter input/toggle output pin.
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Pin | Pin
TM1_EXT 1/0 MFP26 |Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 |Timer3 external capture input/toggle output pin.
UART1_TXD (0] MFP28 |UARTL1 data transmitter output pin.
UART1_RXD | MFP29 |UART1 data receiver input pin.
PWMO_BRAKE1 | MFP30 |PWMO Brake 1 input pin.

20 | 28 |Vss P MFPO  |Ground pin for digital circuit.

4.2.2 MOA21/MOA23 Series Multi-function Summary Table

Group Pin Name GPIO MFP Type |Description
ACMPO_NO PA.1 MFP1 A Analog comparator 0 negative input O pin.
ACMPO_N1 PC.1 MFP1 A Analog comparator 0 negative input 1 pin.
ACMPO_N2 PC.2 MFP1 A Analog comparator 0 negative input 2 pin.
ACMPO_N3 PC.3 MFP1 A Analog comparator 0 negative input 3 pin.
ACMPO_O PA.5 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PA.4 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PC.5 MFP21 (0] Analog comparator O output pin.
ACMPO_O PC.4 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PC.3 MFP21 O Analog comparator O output pin.
ACMPO_O PC.6 MFP21 (0] Analog comparator O output pin.
ACMPO_O PC.7 MFP21 (0] Analog comparator 0 output pin.
ACMPO
ACMPO_O PB.7 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PB.6 MFP21 (0] Analog comparator O output pin.
ACMPO_O PB.5 MFP21 O Analog comparator O output pin.
ACMPO_O PB.4 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PC.2 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PC.1 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PC.0 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PA.2 MFP21 (0] Analog comparator O output pin.
ACMPO_O PA.1 MFP21 (0] Analog comparator 0 output pin.
ACMPO_O PA.O MFP21 O Analog comparator O output pin.
ACMPO_PO PA.O MFP1 A Analog comparator O positive input O pin.
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ACMPO_WLAT PA.5 MFP30 | Analog comparator 0 window latch input pin
ACMPO_WLAT PB.7 MFP30 | Analog comparator 0 window latch input pin
ACMP1_NO PA.1 MFP1 A Analog comparator 1 negative input 0 pin.
ACMP1_N1 PC.1 MFP1 A Analog comparator 1 negative input 1 pin.
ACMP1_N2 PC.2 MFP1 A Analog comparator 1 negative input 2 pin.
ACMP1_N3 PC.3 MFP1 A Analog comparator 1 negative input 3 pin.
ACMP1_O PA.5 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PA.4 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.5 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.4 MFP22 0] Analog comparator 1 output pin.
ACMP1_0O PC.3 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.6 MFP22 (0] Analog comparator 1 output pin.
ACMP1_O PC.7 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PB.7 MFP22 (0] Analog comparator 1 output pin.
ACMP1
ACMP1_0O PB.6 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PB.5 MFP22 (0] Analog comparator 1 output pin.
ACMP1_O PB.4 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.2 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.1 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PC.0 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PA.2 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PA.1 MFP22 (0] Analog comparator 1 output pin.
ACMP1_0O PA.O MFP22 (0] Analog comparator 1 output pin.
ACMP1_PO PC.0 MFP1 A Analog comparator 1 positive input 0 pin.
ACMP1_WLAT PA.4 MFP30 | Analog comparator 1 window latch input pin
ACMP1_WLAT PB.6 MFP30 | Analog comparator 1 window latch input pin
ADCO_CHO PA.O MFP1 A ADCO channel 0 analog input.
ADCO_CH1 PA.1 MFP1 A ADCO channel 1 analog input.
ADCO_CH10 PC.7 MFP1 A ADCO channel 10 analog input.
ADCO_CH11 PC.6 MFP1 A ADCO channel 11 analog input.
ADCo ADCO_CH12 PC.3 MFP1 A ADCO channel 12 analog input.
ADCO_CH13 PC.4 MFP1 A ADCO channel 13 analog input.
ADCO_CH14 PC.5 MFP1 A ADCO channel 14 analog input.
ADCO_CH15 PA.4 MFP1 A ADCO channel 15 analog input.
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ADCO_CH16 PA.5 MFP1 A ADCO channel 16 analog input.
ADCO_CH2 PA.2 MFP1 A ADCO channel 2 analog input.
ADCO_CH3 PC.0 MFP1 A ADCO channel 3 analog input.
ADCO_CH4 PC.1 MFP1 A ADCO channel 4 analog input.
ADCO_CH5 PC.2 MFP1 A ADCO channel 5 analog input.
ADCO_CH6 PB.4 MFP1 A ADCO channel 6 analog input.
ADCO_CH7 PB.5 MFP1 A ADCO channel 7 analog input.
ADCO_CH8 PB.6 MFP1 A ADCO channel 8 analog input.
ADCO_CH9 PB.7 MFP1 A ADCO channel 9 analog input.
ADCO_ST PA.5 MFP23 | ADCO external trigger input pin.
ADCO_ST PA.4 MFP23 | ADCO external trigger input pin.
ADCO_ST PA.3 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.5 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.4 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.3 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.6 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.7 MFP23 | ADCO external trigger input pin.
ADCO_ST PB.7 MFP23 | ADCO external trigger input pin.
ADCO_ST PB.6 MFP23 | ADCO external trigger input pin.
ADCO_ST PB.5 MFP23 | ADCO external trigger input pin.
ADCO_ST PB.4 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.2 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.1 MFP23 | ADCO external trigger input pin.
ADCO_ST PC.0 MFP23 | ADCO external trigger input pin.
ADCO_ST PA.2 MFP23 | ADCO external trigger input pin.
ADCO_ST PA.1 MFP23 | ADCO external trigger input pin.
ADCO_ST PA.O MFP23 | ADCO external trigger input pin.
CANO_RXD PA.5 MFP20 | CANO bus receiver input.
CANO_RXD PA.4 MFP20 | CANO bus receiver input.
CANO_RXD PA.3 MFP20 | CANO bus receiver input.

CANO CANO_RXD PC.5 MFP20 | CANO bus receiver input.
CANO_RXD PC.4 MFP20 | CANO bus receiver input.
CANO_RXD PC.3 MFP20 | CANO bus receiver input.
CANO_RXD PD.3 MFP3 | CANO bus receiver input.

Jan. 23, 2024 Page 64 of 744 Rev 1.04



nuvoTon MOA21/M0A2 ri

Group Pin Name GPIO MFP Type |Description
CANO_RXD PC.6 MFP20 | CANO bus receiver input.
CANO_RXD PC.7 MFP20 | CANO bus receiver input.
CANO_RXD PB.7 MFP20 | CANO bus receiver input.
CANO_RXD PB.6 MFP20 | CANO bus receiver input.
CANO_RXD PB.5 MFP20 | CANO bus receiver input.
CANO_RXD PD.7 MFP3 | CANO bus receiver input.
CANO_RXD PB.4 MFP20 | CANO bus receiver input.
CANO_RXD PC.2 MFP20 | CANO bus receiver input.
CANO_RXD PC.1 MFP20 | CANO bus receiver input.
CANO_RXD PC.0 MFP20 | CANO bus receiver input.
CANO_RXD PA.2 MFP20 | CANO bus receiver input.
CANO_RXD PA.1 MFP20 | CANO bus receiver input.
CANO_RXD PA.O MFP20 | CANO bus receiver input.
CANO_TXD PA.5 MFP19 (0] CANO bus transmitter output.
CANO_TXD PA.4 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.5 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.4 MFP19 O CANO bus transmitter output.
CANO_TXD PC.3 MFP19 (0] CANO bus transmitter output.
CANO_TXD PD.2 MFP3 (0] CANO bus transmitter output.
CANO_TXD PC.6 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.7 MFP19 (0] CANO bus transmitter output.
CANO_TXD PB.7 MFP19 (0] CANO bus transmitter output.
CANO_TXD PB.6 MFP19 o CANO bus transmitter output.
CANO_TXD PB.5 MFP19 (0] CANO bus transmitter output.
CANO_TXD PD.6 MFP3 (0] CANO bus transmitter output.
CANO_TXD PB.4 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.2 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.1 MFP19 (0] CANO bus transmitter output.
CANO_TXD PC.0 MFP19 (0] CANO bus transmitter output.
CANO_TXD PA.2 MFP19 O CANO bus transmitter output.
CANO_TXD PA.1 MFP19 O CANO bus transmitter output.
CANO_TXD PA.O MFP19 (0] CANO bus transmitter output.
CLKO PA.5 MFP4 (0] Clock Out
CLKO
CLKO PA.4 MFP4 (0] Clock Out
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CLKO PC.5 MFP4 (0] Clock Out
CLKO PC.4 MFP4 (0] Clock Out
CLKO PC.3 MFP4 (0] Clock Out
CLKO PC.6 MFP4 0] Clock Out
CLKO PC.7 MFP4 (0] Clock Out
CLKO PB.7 MFP4 (0] Clock Out
CLKO PB.6 MFP4 (0] Clock Out
CLKO PB.5 MFP4 (0] Clock Out
CLKO PB.4 MFP4 (0] Clock Out
CLKO PC.2 MFP4 0] Clock Out
CLKO PC.1 MFP4 (0] Clock Out
CLKO PC.0 MFP4 O Clock Out
CLKO PA.2 MFP4 (0] Clock Out
CLKO PA.1 MFP4 (0] Clock Out
CLKO PA.O MFP4 @) Clock Out

DACO DACO_OUT PA.O MFP1 A DACO channel analog output.

Serial wired debugger clock pin.
ICE_CLK PA.1 MFP2 I Note: It is recommended to use 100 kQ pull-up
resistor on ICE_CLK pin.
ICE
Serial wired debugger data pin.
ICE_DAT PA.O MFP2 /O [Note: It is recommended to use 100 kQ pull-up
resistor on ICE_DAT pin.
INTO PA.3 MFP30 | External interrupt O input pin.
INTO INTO PB.5 MFP30 | External interrupt O input pin.
INT1 INT1 PC.5 MFP30 | External interrupt 1 input pin.
INT2 INT2 PC.4 MFP30 | External interrupt 2 input pin.
INT3 INT3 PC.3 MFP30 | External interrupt 3 input pin.
INT4 INT4 PC.6 MFP30 | External interrupt 4 input pin.
INT5 INT5 PC.7 MFP30 | External interrupt 5 input pin.
PWMO_BRAKEO PC.0 MFP30 | PWMO Brake 0 input pin.
PWMO_BRAKEO PA.1 MFP30 | PWMO Brake 0 input pin.
PWMO_BRAKE1 PA.2 MFP30 | PWMO Brake 1 input pin.
PWMO PWMO_BRAKE1 PA.O MFP30 | PWMO Brake 1 input pin.
PWMO_CHO PA.5 MFP5 /0 PWMO channel 0 output/capture input.
PWMO_CHO PA.3 MFP5 | PWMO channel 0 capture input.
PWMO_CHO PC.4 MFP5 /0 PWMO channel 0 output/capture input.
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PWMO_CHO PD.2 MFP2 1/0 PWMO channel 0 output/capture input.
PWMO_CHO PC.6 MFP5 /0 PWMO channel 0 output/capture input.
PWMO_CHO PB.7 MFP5 /0 PWMO channel 0 output/capture input.
PWMO_CHO PB.5 MFP5 /0 PWMO channel 0 output/capture input.
PWMO_CHO PD.4 MFP2 1/0 PWMO channel 0 output/capture input.
PWMO_CHO PC.2 MFP5 1/0 PWMO channel 0 output/capture input.
PWMO_CHO PC.0 MFP5 1/0 PWMO channel 0 output/capture input.
PWMO_CHO PA.1 MFP5 /0 PWMO channel 0 output/capture input.
PWMO_CH1 PA.4 MFP5 /0 PWMO channel 1 output/capture input.
PWMO0O_CH1 PC.5 MFP5 /0 PWMO channel 1 output/capture input.
PWMO_CH1 PC.3 MFP5 1/0 PWMO channel 1 output/capture input.
PWMO_CH1 PD.3 MFP2 1/0 PWMO channel 1 output/capture input.
PWMO_CH1 PC.7 MFP5 1/0 PWMO channel 1 output/capture input.
PWMO_CH1 PB.6 MFP5 /0 PWMO channel 1 output/capture input.
PWMO_CH1 PD.5 MFP2 /0 PWMO channel 1 output/capture input.
PWMO_CH1 PB.4 MFP5 /0 PWMO channel 1 output/capture input.
PWMO_CH1 PC.1 MFP5 1/0 PWMO channel 1 output/capture input.
PWMO_CH1 PA.2 MFP5 1/0 PWMO channel 1 output/capture input.
PWMO_CH1 PA.O MFP5 1/0 PWMO channel 1 output/capture input.
PWMO_CH2 PA.5 MFP6 /0 PWMO channel 2 output/capture input.
PWMO_CH2 PA.3 MFP6 | PWMO channel 2 capture input.

PWMO_CH2 PC.4 MFP6 /0 PWMO channel 2 output/capture input.
PWMO_CH2 PC.6 MFP6 1/0 PWMO channel 2 output/capture input.
PWMO_CH2 PB.7 MFP6 1/0 PWMO channel 2 output/capture input.
PWMO_CH2 PB.5 MFP6 1/0 PWMO channel 2 output/capture input.
PWMO_CH2 PD.6 MFP2 /0 PWMO channel 2 output/capture input.
PWMO_CH2 PC.2 MFP6 /0 PWMO channel 2 output/capture input.
PWMO_CH2 PC.0 MFP6 /0 PWMO channel 2 output/capture input.
PWMO_CH2 PA.1 MFP6 1/0 PWMO channel 2 output/capture input.
PWMO_CH3 PA.4 MFP6 1/0 PWMO channel 3 output/capture input.
PWMO_CH3 PC.5 MFP6 1/0 PWMO channel 3 output/capture input.
PWMO_CH3 PC.3 MFP6 /0 PWMO channel 3 output/capture input.
PWMO_CH3 PC.7 MFP6 /0 PWMO channel 3 output/capture input.
PWMO_CH3 PB.6 MFP6 /0 PWMO channel 3 output/capture input.
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PWMO_CH3 PD.7 MFP2 1/0 PWMO channel 3 output/capture input.
PWMO_CH3 PB.4 MFP6 /0 PWMO channel 3 output/capture input.
PWMO_CH3 PC.1 MFP6 /0 PWMO channel 3 output/capture input.
PWMO_CH3 PA.2 MFP6 /0 PWMO channel 3 output/capture input.
PWMO_CH3 PA.O MFP6 1/0 PWMO channel 3 output/capture input.
PWMO_CH4 PA.5 MFP7 1/0 PWMO channel 4 output/capture input.
PWMO_CH4 PA.3 MFP7 | PWMO channel 4 capture input.
PWMO_CH4 PC.4 MFP7 /0 PWMO channel 4 output/capture input.
PWMO_CH4 PD.O MFP2 /0 PWMO channel 4 output/capture input.
PWMO_CH4 PC.6 MFP7 /0 PWMO channel 4 output/capture input.
PWMO_CH4 PB.7 MFP7 /10 PWMO channel 4 output/capture input.
PWMO_CH4 PB.5 MFP7 1/0 PWMO channel 4 output/capture input.
PWMO_CH4 PC.2 MFP7 1/0 PWMO channel 4 output/capture input.
PWMO_CH4 PC.0 MFP7 /0 PWMO channel 4 output/capture input.
PWMO_CH4 PA.1 MFP7 /0 PWMO channel 4 output/capture input.
PWMO_CH5 PA.4 MFP7 /0 PWMO channel 5 output/capture input.
PWMO_CH5 PC.5 MFP7 1/0 PWMO channel 5 output/capture input.
PWMO_CH5 PC.3 MFP7 1/0 PWMO channel 5 output/capture input.
PWMO_CH5 PD.1 MFP2 1/0 PWMO channel 5 output/capture input.
PWMO_CH5 PC.7 MFP7 /0 PWMO channel 5 output/capture input.
PWMO_CH5 PB.6 MFP7 /0 PWMO channel 5 output/capture input.
PWMO_CH5 PB.4 MFP7 /0 PWMO channel 5 output/capture input.
PWMO_CH5 PC.1 MFP7 1/0 PWMO channel 5 output/capture input.
PWMO_CH5 PA.2 MFP7 1/0 PWMO channel 5 output/capture input.
PWMO_CH5 PA.O MFP7 1/0 PWMO channel 5 output/capture input.
T™MO PA.5 MFP24 /0 TimerO event counter input/toggle output pin.
TMO PA.3 MFP24 | TimerO event counter input pin.
TMO PC.4 MFP24 /0 TimerO event counter input/toggle output pin.
T™MO PD.0 MFP5 1/0 TimerO event counter input/toggle output pin.
TMO T™MO PC.6 MFP24 1/0 TimerO event counter input/toggle output pin.
T™MO PB.7 MFP24 1/0 TimerO event counter input/toggle output pin.
TMO PB.5 MFP24 /0 TimerO event counter input/toggle output pin.
TMO PD.4 MFP5 /0 TimerO event counter input/toggle output pin.
TMO PC.2 MFP24 /0 TimerO event counter input/toggle output pin.
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T™MO PC.0 MFP24 1/0 TimerO event counter input/toggle output pin.
TMO PA.1 MFP24 /0 TimerO event counter input/toggle output pin.
T™M1 PA.4 MFP24 /0 Timerl event counter input/toggle output pin.
T™1 PC.5 MFP24 /0 Timerl event counter input/toggle output pin.
™M1 PC.3 MFP24 1/0 Timerl event counter input/toggle output pin.
™1 PD.1 MFP5 1/0 Timerl event counter input/toggle output pin.
™M1 PC.7 MFP24 1/0 Timerl event counter input/toggle output pin.
T™M1 T™M1 PB.6 MFP24 /0 Timerl event counter input/toggle output pin.
T™M1 PD.5 MFP5 /0 Timerl event counter input/toggle output pin.
T™1 PB.4 MFP24 /0 Timerl event counter input/toggle output pin.
™1 PC.1 MFP24 1/0 Timerl event counter input/toggle output pin.
™1 PA.2 MFP24 1/0 Timerl event counter input/toggle output pin.
™M1 PA.O MFP24 1/0 Timerl event counter input/toggle output pin.
T™M2 PA.5 MFP25 /0 Timer2 event counter input/toggle output pin.
T™M2 PA.3 MFP25 | Timer2 event counter input pin.
T™M2 PC.4 MFP25 /0 Timer2 event counter input/toggle output pin.
T™M2 PD.2 MFP5 1/0 Timer2 event counter input/toggle output pin.
™2 PC.6 MFP25 /10 Timer2 event counter input/toggle output pin.
TM2 ™2 PB.7 MFP25 /10 Timer2 event counter input/toggle output pin.
T™M2 PB.5 MFP25 /0 Timer2 event counter input/toggle output pin.
T™M2 PD.6 MFP5 /0 Timer2 event counter input/toggle output pin.
T™M2 PC.2 MFP25 /0 Timer2 event counter input/toggle output pin.
T™M2 PC.0 MFP25 1/0 Timer2 event counter input/toggle output pin.
™2 PA.1 MFP25 /10 Timer2 event counter input/toggle output pin.
T™M3 PA.4 MFP25 /10 Timer3 event counter input/toggle output pin.
T™M3 PC.5 MFP25 /0 Timer3 event counter input/toggle output pin.
T™M3 PC.3 MFP25 /0 Timer3 event counter input/toggle output pin.
T™M3 PD.3 MFP5 /0 Timer3 event counter input/toggle output pin.
™3 PC.7 MFP25 1/0 Timer3 event counter input/toggle output pin.
e T™M3 PB.6 MFP25 1/0 Timer3 event counter input/toggle output pin.
T™M3 PD.7 MFP5 1/0 Timer3 event counter input/toggle output pin.
T™M3 PB.4 MFP25 /0 Timer3 event counter input/toggle output pin.
T™M3 PC.1 MFP25 /0 Timer3 event counter input/toggle output pin.
T™M3 PA.2 MFP25 /0 Timer3 event counter input/toggle output pin.
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T™M3 PA.O MFP25 1/0 Timer3 event counter input/toggle output pin.
TMO_EXT PA.5 MFP26 /0 TimerO external capture input/toggle output pin.
TMO_EXT PA.3 MFP26 | TimerO external capture input pin.
TMO_EXT PC.4 MFP26 /0 TimerO external capture input/toggle output pin.
TMO_EXT PC.6 MFP26 1/0 TimerO external capture input/toggle output pin.
TMO TMO_EXT PB.7 MFP26 1/0 Timer0 external capture input/toggle output pin.
TMO_EXT PB.5 MFP26 1/0 TimerO external capture input/toggle output pin.
TMO_EXT PC.2 MFP26 /0 TimerO external capture input/toggle output pin.
TMO_EXT PC.0 MFP26 /0 TimerO external capture input/toggle output pin.
TMO_EXT PA.1 MFP26 /0 TimerO external capture input/toggle output pin.
TM1_EXT PA.4 MFP26 /10 Timerl external capture input/toggle output pin.
TM1_EXT PC.5 MFP26 1/0 Timerl external capture input/toggle output pin.
TM1_EXT PC.3 MFP26 1/0 Timerl external capture input/toggle output pin.
TM1_EXT PC.7 MFP26 /0 Timerl external capture input/toggle output pin.
T™M1 TM1_EXT PB.6 MFP26 /0 Timerl external capture input/toggle output pin.
TM1_EXT PB.4 MFP26 /0 Timerl external capture input/toggle output pin.
TM1_EXT PC.1 MFP26 1/0 Timerl external capture input/toggle output pin.
TM1_EXT PA.2 MFP26 /10 Timerl external capture input/toggle output pin.
TM1_EXT PA.O MFP26 /10 Timerl external capture input/toggle output pin.
TM2_EXT PA.5 MFP27 /0 Timer2 external capture input/toggle output pin.
TM2_EXT PA.3 MFP27 | Timer2 external capture input pin.
TM2_EXT PC.4 MFP27 /0 Timer2 external capture input/toggle output pin.
TM2_EXT PC.6 MFP27 1/0 Timer2 external capture input/toggle output pin.
TM2 TM2_EXT PB.7 MFP27 /10 Timer2 external capture input/toggle output pin.
TM2_EXT PB.5 MFP27 /10 Timer2 external capture input/toggle output pin.
TM2_EXT PC.2 MFP27 /0 Timer2 external capture input/toggle output pin.
TM2_EXT PC.0 MFP27 /0 Timer2 external capture input/toggle output pin.
TM2_EXT PA.1 MFP27 /0 Timer2 external capture input/toggle output pin.
TM3_EXT PA.4 MFP27 1/0 Timer3 external capture input/toggle output pin.
TM3_EXT PC.5 MFP27 1/0 Timer3 external capture input/toggle output pin.
TM3_EXT PC.3 MFP27 1/0 Timer3 external capture input/toggle output pin.
R TM3_EXT PC.7 MFP27 /0 Timer3 external capture input/toggle output pin.
TM3_EXT PB.6 MFP27 /0 Timer3 external capture input/toggle output pin.
TM3_EXT PB.4 MFP27 /0 Timer3 external capture input/toggle output pin.
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TM3_EXT PC.1 MFP27 1/0 Timer3 external capture input/toggle output pin.
TM3_EXT PA.2 MFP27 /0 Timer3 external capture input/toggle output pin.
TM3_EXT PA.O MFP27 /0 Timer3 external capture input/toggle output pin.
UARTO_RXD PA.5 MFP9 | UARTO data receiver input pin.
UARTO_RXD PA.4 MFP9 | UARTO data receiver input pin.
UARTO_RXD PA.3 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.5 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.4 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.3 MFP9 | UARTO data receiver input pin.
UARTO_RXD PD.1 MFP3 | UARTO data receiver input pin.
UARTO_RXD PC.6 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.7 MFP9 | UARTO data receiver input pin.
UARTO_RXD PB.7 MFP9 | UARTO data receiver input pin.
UARTO_RXD PB.6 MFP9 | UARTO data receiver input pin.
UARTO_RXD PB.5 MFP9 | UARTO data receiver input pin.
UARTO_RXD PD.5 MFP3 | UARTO data receiver input pin.
UARTO_RXD PB.4 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.2 MFP9 | UARTO data receiver input pin.
UARTO UARTO_RXD PC.1 MFP9 | UARTO data receiver input pin.
UARTO_RXD PC.0 MFP9 | UARTO data receiver input pin.
UARTO_RXD PA.2 MFP9 | UARTO data receiver input pin.
UARTO_RXD PA.1 MFP9 | UARTO data receiver input pin.
UARTO_RXD PA.O MFP9 | UARTO data receiver input pin.
UARTO_TXD PA.5 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PA.4 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.5 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.4 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.3 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PD.0 MFP3 (0] UARTO data transmitter output pin.
UARTO_TXD PC.6 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.7 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PB.7 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PB.6 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PB.5 MFP8 (0] UARTO data transmitter output pin.
Jan. 23, 2024 Page 71 of 744 Rev 1.04




NnNUvVOTOoN

MO0A21/M0A2 ri
Group Pin Name GPIO MFP Type |Description
UARTO_TXD PD.4 MFP3 (0] UARTO data transmitter output pin.
UARTO_TXD PB.4 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.2 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PC.1 MFP8 0] UARTO data transmitter output pin.
UARTO_TXD PC.0 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PA.2 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PA.1 MFP8 (0] UARTO data transmitter output pin.
UARTO_TXD PA.O MFP8 (0] UARTO data transmitter output pin.
UARTO_nCTS PA.3 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.5 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.4 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.3 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.6 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.7 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PB.7 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PB.6 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PB.5 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PB.4 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.2 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.1 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PC.0 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PA.2 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PA.1 MFP3 | UARTO clear to Send input pin.
UARTO_nCTS PA.O MFP3 | UARTO clear to Send input pin.
UARTO_nRTS PA.5 MFP2 o UARTO request to Send output pin.
UARTO_nRTS PA.4 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PC.3 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PC.6 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PC.7 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PB.7 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PB.6 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PB.5 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PB.4 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PC.2 MFP2 (0] UARTO request to Send output pin.
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UARTO_nRTS PC.1 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PC.0 MFP2 (0] UARTO request to Send output pin.
UARTO_nRTS PA.2 MFP2 (0] UARTO request to Send output pin.
UART1_RXD PA.5 MFP29 | UART1 data receiver input pin.
UART1_RXD PA.4 MFP29 | UART1 data receiver input pin.
UART1_RXD PA.3 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.5 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.4 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.3 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.6 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.7 MFP29 | UART1 data receiver input pin.
UART1_RXD PB.7 MFP29 | UART1 data receiver input pin.
UART1_RXD PB.6 MFP29 | UART1 data receiver input pin.
UART1_RXD PB.5 MFP29 | UART1 data receiver input pin.
UART1_RXD PB.4 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.2 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.1 MFP29 | UART1 data receiver input pin.
UART1_RXD PC.0 MFP29 | UART1 data receiver input pin.
UART1 UART1_RXD PA.2 MFP29 | UART1 data receiver input pin.
UART1_RXD PA.1 MFP29 | UART1 data receiver input pin.
UART1_RXD PA.O MFP29 | UART1 data receiver input pin.
UART1_TXD PA.5 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PA.4 MFP28 o UART1 data transmitter output pin.
UART1_TXD PC.5 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.4 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.3 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.6 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.7 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PB.7 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PB.6 MFP28 O UART1 data transmitter output pin.
UART1_TXD PB.5 MFP28 O UART1 data transmitter output pin.
UART1_TXD PB.4 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.2 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PC.1 MFP28 (0] UART1 data transmitter output pin.
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UART1_TXD PC.0 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PA.2 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PA.1 MFP28 (0] UART1 data transmitter output pin.
UART1_TXD PA.O MFP28 0] UART1 data transmitter output pin.
UART1_nCTS PD.2 MFP6 | UART1 clear to Send input pin.
UART1_nCTS PD.6 MFP6 | UART1 clear to Send input pin.
UART1_nCTS PB.4 MFP30 | UARTL1 clear to Send input pin.
UART1_nRTS PD.3 MFP6 (0] UARTL1 request to Send output pin.
UART1_nRTS PD.7 MFP6 (0] UARTL1 request to Send output pin.
UART1_nRTS PC.2 MFP30 0] UART1 request to Send output pin.
USCIO_CLK PA.5 MFP10 lfe} USCIO clock pin.
USCIO_CLK PA.4 MFP10 /10 USCIO clock pin.
USCIO_CLK PA.3 MFP10 | USCIO clock pin.
USCIO_CLK PC.5 MFP10 /0 USCIO clock pin.
USCIO_CLK PC.4 MFP10 110 USCIO clock pin.
USCIO_CLK PC.3 MFP10 110 USCIO clock pin.
USCIO_CLK PC.6 MFP10 110 USCIO clock pin.
USCIO_CLK PC.7 MFP10 lfe} USCIO clock pin.
USCIO_CLK PB.7 MFP10 /10 USCIO clock pin.
USCIO_CLK PB.6 MFP10 /0 USCIO clock pin.
USCIO_CLK PB.5 MFP10 /0 USCIO clock pin.
USCIO_CLK PD.4 MFP4 /0 USCIO clock pin.
usclo
USCIO_CLK PB.4 MFP10 /10 USCIO clock pin.
USCIO_CLK PC.2 MFP10 110 USCIO clock pin.
USCIO_CLK PC.1 MFP10 lfe} USCIO clock pin.
USCIO_CLK PC.0 MFP10 /0 USCIO clock pin.
USCIO_CLK PA.2 MFP10 110 USCIO clock pin.
USCIO_CLK PA.1 MFP10 /0 USCIO clock pin.
USCIO_CLK PA.O MFP10 /10 USCIO clock pin.
USCIO_CTLO PA.5 MFP13 110 USCIO control 0 pin.
USCIO_CTLO PA.4 MFP13 /10 USCIO control O pin.
USCIO_CTLO PA.3 MFP13 | USCIO control 0 pin.
USCIO_CTLO PC.5 MFP13 /0 USCIO control 0 pin.
USCIO_CTLO PC.4 MFP13 /0 USCIO control 0 pin.
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USCIO_CTLO PC.3 MFP13 1/0 USCIO control 0 pin.
USCIO_CTLO PC.6 MFP13 /0 USCIO control 0 pin.
USCIO_CTLO PC.7 MFP13 /0 USCIO control 0 pin.
USCIO_CTLO PB.7 MFP13 /0 USCIO control O pin.
USCIO_CTLO PB.6 MFP13 110 USCIO control 0 pin.
USCIO_CTLO PB.5 MFP13 110 USCIO control 0 pin.
USCIO_CTLO PD.7 MFP4 1/0 USCIO control 0 pin.
USCIO_CTLO PB.4 MFP13 /0 USCIO control 0 pin.
USCIO_CTLO PC.2 MFP13 /0 USCIO control 0 pin.
USCIO_CTLO PC.1 MFP13 /0 USCIO control O pin.
USCIO_CTLO PC.0 MFP13 110 USCIO control 0 pin.
USCIO_CTLO PA.2 MFP13 /10 USCIO control O pin.
USCIO_CTLO PA.1 MFP13 1/0 USCIO control 0 pin.
USCIO_CTLO PA.O MFP13 /0 USCIO control 0 pin.
USCIO_CTL1 PA.5 MFP14 /0 USCIO control 1 pin.
USCIO_CTL1 PA.3 MFP14 | USCIO control 1 pin.
USCIO_CTL1 PC.5 MFP14 /10 USCIO control 1 pin.
USCIO_CTL1 PC.3 MFP14 /10 USCIO control 1 pin.
USCIO_CTL1 PC.7 MFP14 1/0 USCIO control 1 pin.
USCIO_CTL1 PB.6 MFP14 /0 USCIO control 1 pin.
USCIO_CTL1 PB.4 MFP14 /0 USCIO control 1 pin.
USCIO_CTL1 PC.1 MFP14 /0 USCIO control 1 pin.
USCIO_CTL1 PA.2 MFP14 /10 USCIO control 1 pin.
USCIO_CTL1 PA.O MFP14 1/0 USCIO control 1 pin.
USCIO_DATO PA.5 MFP11 /10 USCIO data 0 pin.

USCIO_DATO PA.4 MFP11 /0 USCIO data 0 pin.

USCIO_DATO PA.3 MFP11 | USCIO data O pin.

USCIO_DATO PC.5 MFP11 /0 USCIO data O pin.

USCIO_DATO PC.4 MFP11 /10 USCIO data 0 pin.

USCIO_DATO PC.3 MFP11 110 USCIO data O pin.

USCIO_DATO PC.6 MFP11 110 USCIO data O pin.

USCIO_DATO PC.7 MFP11 /0 USCIO data 0 pin.

USCIO_DATO PB.7 MFP11 /0 USCIO data O pin.

USCIO_DATO PB.6 MFP11 /0 USCIO data O pin.
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USCIO_DATO PB.5 MFP11 1/0 USCIO data O pin.
USCIO_DATO PD.5 MFP4 /0 USCIO data O pin.
USCIO_DATO PB.4 MFP11 /0 USCIO data O pin.
USCIO_DATO PC.2 MFP11 /0 USCIO data 0 pin.
USCIO_DATO PC.1 MFP11 /10 USCIO data 0 pin.
USCIO_DATO PC.0 MFP11 110 USCIO data O pin.
USCIO_DATO PA.2 MFP11 1/0 USCIO data 0 pin.
USCIO_DATO PA.1 MFP11 /0 USCIO data O pin.
USCIO_DATO PA.O MFP11 /0 USCIO data O pin.
USCIO_DAT1 PA.5 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PA.4 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PA.3 MFP12 | USCIO data 1 pin.
USCIO_DAT1 PC.5 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PC.4 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PC.3 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PC.6 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PC.7 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PB.7 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PB.6 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PB.5 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PD.6 MFP4 /0 USCIO data 1 pin.
USCIO_DAT1 PB.4 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PC.2 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PC.1 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PC.0 MFP12 1/0 USCIO data 1 pin.
USCIO_DAT1 PA.2 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PA.1 MFP12 /0 USCIO data 1 pin.
USCIO_DAT1 PA.O MFP12 /0 USCIO data 1 pin.
USCI1_CLK PA.S MFP15 /10 USCI1 clock pin.
USCI1_CLK PA.4 MFP15 1/0 USCI1 clock pin.
USCI1_CLK PA.3 MFP15 | USCI1 clock pin.
USCI1
USCI1_CLK PC.5 MFP15 /0 USCI1 clock pin.
USCI1_CLK PC.4 MFP15 /0 USCI1 clock pin.
USCI1_CLK PC.3 MFP15 /0 USCI1 clock pin.
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USCI1_CLK PD.O MFP4 1/0 USCI1 clock pin.
USCI1_CLK PC.6 MFP15 /0 USCI1 clock pin.
USCI1_CLK PC.7 MFP15 /0 USCI1 clock pin.
USCI1_CLK PB.7 MFP15 /0 USCI1 clock pin.
USCI1_CLK PB.6 MFP15 /10 USCI1 clock pin.
USCI1_CLK PB.5 MFP15 /10 USCI1 clock pin.
USCI1_CLK PB.4 MFP15 1/0 USCI1 clock pin.
USCI1_CLK PC.2 MFP15 /0 USCI1 clock pin.
USCI1_CLK PC.1 MFP15 /0 USCI1 clock pin.
USCI1_CLK PC.0 MFP15 /0 USCI1 clock pin.
USCI1_CLK PA.2 MFP15 /10 USCI1 clock pin.
USCI1_CLK PA.1 MFP15 /10 USCI1 clock pin.
USCI1_CLK PA.O MFP15 1/0 USCI1 clock pin.
USCI1_CTLO PA.5 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PA.4 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PA.3 MFP18 | USCI1 control 0 pin.
USCI1_CTLO PC.5 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PC.4 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PC.3 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PD.3 MFP4 /0 USCI1 control 0 pin.
USCI1_CTLO PC.6 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PC.7 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PB.7 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PB.6 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PB.5 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PB.4 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PC.2 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PC.1 MFP18 /0 USCI1 control 0 pin.
USCI1_CTLO PC.0 MFP18 1/0 USCI1 control 0 pin.
USCI1_CTLO PA.2 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PA.1 MFP18 /10 USCI1 control O pin.
USCI1_CTLO PA.O MFP18 /0 USCI1 control 0 pin.
USCI1_CTL1 PA.4 MFP14 /0 USCI1 control 1 pin.
USCI1_CTL1 PC.4 MFP14 /0 USCI1 control 1 pin.
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USCI1_CTL1 PC.6 MFP14 1/0 USCI1 control 1 pin.
USCI1_CTL1 PB.7 MFP14 /0 USCI1 control 1 pin.
USCI1_CTL1 PB.5 MFP14 /0 USCI1 control 1 pin.
USCI1_CTL1 PC.2 MFP14 /0 USCI1 control 1 pin.
USCI1_CTL1 PC.0 MFP14 1/0 USCI1 control 1 pin.
USCI1_CTL1 PA.1 MFP14 1/0 USCI1 control 1 pin.
USCI1_DATO PA.5 MFP16 1/0 USCI1 data 0 pin.
USCI1_DATO PA.4 MFP16 /0 USCI1 data O pin.
USCI1_DATO PA.3 MFP16 | USCI1 data O pin.
USCI1_DATO PC.5 MFP16 /0 USCI1 data 0 pin.
USCI1_DATO PC.4 MFP16 /10 USCI1 data 0O pin.
USCI1_DATO PC.3 MFP16 /10 USCI1 data O pin.
USCI1_DATO PD.1 MFP4 1/0 USCI1 data O pin.
USCI1_DATO PC.6 MFP16 /0 USCI1 data O pin.
USCI1_DATO PC.7 MFP16 /0 USCI1 data O pin.
USCI1_DATO PB.7 MFP16 /0 USCI1 data O pin.
USCI1_DATO PB.6 MFP16 /10 USCI1 data 0 pin.
USCI1_DATO PB.5 MFP16 /10 USCI1 data O pin.
USCI1_DATO PB.4 MFP16 1/0 USCI1 data 0O pin.
USCI1_DATO PC.2 MFP16 /0 USCI1 data O pin.
USCI1_DATO PC.1 MFP16 /0 USCI1 data O pin.
USCI1_DATO PC.0 MFP16 /0 USCI1 data O pin.
USCI1_DATO PA.2 MFP16 /10 USCI1 data O pin.
USCI1_DATO PA.1 MFP16 1/0 USCI1 data 0O pin.
USCI1_DATO PA.O MFP16 /10 USCI1 data 0O pin.
USCI1_DAT1 PA.5 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PA.4 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PA.3 MFP17 | USCI1 data 1 pin.
USCI1_DAT1 PC.5 MFP17 /10 USCI1 data 1 pin.
USCI1_DAT1 PC.4 MFP17 1/0 USCI1 data 1 pin.
USCI1_DAT1 PC.3 MFP17 1/0 USCI1 data 1 pin.
USCI1_DAT1 PD.2 MFP4 /0 USCI1 data 1 pin.
USCI1_DAT1 PC.6 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PC.7 MFP17 /0 USCI1 data 1 pin.
Jan. 23, 2024 Page 78 of 744 Rev 1.04




NnNUvVOTOoN

MOA21/MOA2 ri

Group Pin Name GPIO MFP Type |Description
USCI1_DAT1 PB.7 MFP17 1/0 USCI1 data 1 pin.
USCI1_DAT1 PB.6 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PB.5 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PB.4 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PC.2 MFP17 /10 USCI1 data 1 pin.
USCI1_DAT1 PC.1 MFP17 /10 USCI1 data 1 pin.
USCI1_DAT1 PC.0 MFP17 1/0 USCI1 data 1 pin.
USCI1_DAT1 PA.2 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PA.1 MFP17 /0 USCI1 data 1 pin.
USCI1_DAT1 PA.O MFP17 /0 USCI1 data 1 pin.
ADC reference voltage input.
Vrer Vrer PA.1 MFP1 A Note: This pin needs to be connected with a 1uF
capacitor.
X32_IN PC.5 MFP2 | External 32.768 kHz crystal input pin.
X32
X32_0OuUT PC.4 MFP2 (0] External 32.768 kHz crystal output pin.
XT1_IN PA.5 MFP3 | External 4~24 MHz (high speed) crystal input pin.
XT1 .
XT1_OUT PAA MEP3 o E;r:ternal 4~24 MHz (high speed) crystal output
External reset input: active LOW, with an internal
pull-up. Set this pin low reset to initial state.
NRESET NRESET PA.3 MFP2 | .
Note: It is recommended to use 10 kQ pull-up
resistor and 10 uF capacitor on nRESET pin.
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Pin Name Type MFP Description
PA.O 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CHO A MFP1 ADCO channel 0 analog input.
DACO_OUT A MFP1 DACO channel analog output.
ACMPO_PO A MFP1 Analog comparator 0 positive input 0 pin.
ICE_DAT 1/0 MFP2 Serial wired debugger data pin.
Note: It is recommended to use 100 kQ pull-up resistor on
ICE_DAT pin.

UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO o MFP4 Clock Out
PWMO_CH1 /0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD (@) MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.
USCIO_DAT1 /0 MFP12 USCIO data 1 pin.

PA.0  lusclo_cTLO I/0 MFP13  |USCIO control O pin.
USCIO_CTL1 110 MFP14 USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 USCI1 control O pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O o MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 1/0 MFP24 Timerl event counter input/toggle output pin.
T™M3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UARTL1 data receiver input pin.
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PWMO_BRAKE1 | MFP30 PWMO Brake 1 input pin.
PA.1 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH1 A MFP1 ADCO channel 1 analog input.
ACMPO_NO A MFP1 Analog comparator 0 negative input O pin.
ACMP1_NO A MFP1 Analog comparator 1 negative input O pin.
Vrer A MFP1 ADC reference voltage input.
Note: This pin needs to be connected with a 1uF capacitor.
ICE_CLK | MFP2 Serial wired debugger clock pin.
Note: It is recommended to use 100 kQ pull-up resistor on
ICE_CLK pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO0_CH2 /0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 /0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
PA.1 |USCIO_DATO 1/0 MFP11 USCIO data O pin.
USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control O pin.
USCI1_CTL1 /10 MFP14 USCI1 control 1 pin.
USCI1_CLK 110 MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 USCI1 control O pin.
CANO_TXD o MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (0] MFP21 Analog comparator 0 output pin.
ACMP1_O (0] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 Timer0 external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 Timer2 external capture input/toggle output pin.
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UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
PWMO_BRAKEO | MFP30 PWMO Brake 0 input pin.
PA.2 /0 MFPO General purpose digital I/O pin.
ADCO_CH2 A MFP1 ADCO channel 2 analog input.
UARTO_nRTS (0] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 /0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD (0] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.
USCIO_DAT1 110 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCIO_CTL1 110 MFP14 USCIO control 1 pin.
PA.2 JUSCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control O pin.
CANO_TXD (0] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator O output pin.
ACMP1_O (@] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 110 MFP24 Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
PWMO_BRAKE1 | MFP30 PWMO Brake 1 input pin.
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PA.3 | MFPO General purpose digital input pin.
NnRESET | MFP2 External reset input: active LOW, with an internal pull-up. Set
this pin low reset to initial state.
Note: It is recommended to use 10 kQ pull-up resistor and 10
uF capacitor on nRESET pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
PWMO_CHO | MFP5 PWMO channel 0 capture input.
PWMO_CH2 | MFP6 PWMO channel 2 capture input.
PWMO_CH4 | MFP7 PWMO channel 4 capture input.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK | MFP10 USCIO clock pin.
USCIO_DATO | MFP11 USCIO data O pin.
USCIO_DAT1 | MFP12 USCIO data 1 pin.
USCIO_CTLO | MFP13 USCIO control 0 pin.
PA3 USCIO_CTL1 | MFP14 USCIO control 1 pin.
USCI1_CLK | MFP15 USCI1 clock pin.
USCI1_DATO | MFP16 USCI1 data O pin.
USCI1_DAT1 | MFP17 USCI1 data 1 pin.
USCI1_CTLO | MFP18 USCI1 control O pin.
CANO_RXD | MFP20 CANO bus receiver input.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO | MFP24 TimerO event counter input pin.
™2 | MFP25 Timer2 event counter input pin.
TMO_EXT | MFP26 Timer0 external capture input pin.
TM2_EXT | MFP27 Timer2 external capture input pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INTO | MFP30 External interrupt O input pin.
PA.4 110 MFPO General purpose digital /0 pin.
ADCO_CH15 A MFP1 ADCO channel 15 analog input.
UARTO_nRTS (@] MFP2 UARTO request to Send output pin.
XT1_OUT (@] MFP3 External 4~24 MHz (high speed) crystal output pin.
PA.4 |CLKO (@] MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.
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UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.
USCIO_DAT1 /0 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCI1_CTL1 110 MFP14 USCI1 control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO /0 MFP18 USCI1 control O pin.
CANO_TXD (0] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O (@) MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 110 MFP24 Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 110 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 110 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
ACMP1_WLAT | MFP30 Analog comparator 1 window latch input pin
PA5 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH16 A MFP1 ADCO channel 16 analog input.
UARTO_nRTS (@] MFP2 UARTO request to Send output pin.
XT1_IN | MFP3 External 4~24 MHz (high speed) crystal input pin.
CLKO (0] MFP4 Clock Out
PWMO_CHO 110 MFP5 PWMO channel 0 output/capture input.

PAS PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.

USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.
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USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 USCIO control 0 pin.
USCIO_CTL1 1/0 MFP14 USCIO control 1 pin.
USCI1_CLK /0 MFP15 USCI1 clock pin.
USCI1_DATO lfe} MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control O pin.
CANO_TXD (@) MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (0] MFP21 Analog comparator O output pin.
ACMP1_O (0] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT 110 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
ACMPO_WLAT | MFP30 Analog comparator 0 window latch input pin
PB.4 1/0 MFPO General purpose digital /0 pin.
ADCO_CH6 A MFP1 ADCO channel 6 analog input.
UARTO_nRTS o MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (@] MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.

PB.4 |PWMO_CH5 110 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD o MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.

USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data O pin.
USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 USCIO control 0 pin.
USCIO_CTL1 1/0 MFP14 USCIO control 1 pin.
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USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO /0 MFP18 USCI1 control O pin.
CANO_TXD (0] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O (@) MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 /0 MFP24 Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
UART1_nCTS | MFP30 UART1 clear to Send input pin.
PB.5 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH7 A MFP1 ADCO channel 7 analog input.
UARTO_nRTS (@] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.

Pes UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data O pin.
USCIO_DAT1 110 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCI1_CTL1 110 MFP14 USCI1 control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
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USCI1_CTLO 1/0 MFP18 USCI1 control O pin.
CANO_TXD (@) MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (0] MFP21 Analog comparator O output pin.
ACMP1_O (0] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT /0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INTO | MFP30 External interrupt O input pin.
PB.6 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CHS8 A MFP1 ADCO channel 8 analog input.
UARTO_nRTS o MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (@] MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 110 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD o MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.

PB.6 |USCIO_CLK lfe} MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data 0 pin.
USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control O pin.
USCIO_CTL1 110 MFP14 USCIO control 1 pin.
USCI1_CLK 110 MFP15 USCI1 clock pin.
USCI1_DATO lfe} MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control 0 pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
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ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O (@) MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 /0 MFP24 Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
ACMP1_WLAT | MFP30 Analog comparator 1 window latch input pin
PB.7 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH9 A MFP1 ADCO channel 9 analog input.
UARTO_nRTS (@) MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
PWMO_CHO 110 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 110 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.

Per USCIO_DAT1 /10 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control O pin.
USCI1_CTL1 110 MFP14 USCI1 control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control O pin.
CANO_TXD (0] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_O (@] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
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T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT /0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
ACMPO_WLAT | MFP30 Analog comparator 0 window latch input pin
PC.0 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH3 A MFP1 ADCO channel 3 analog input.
ACMP1_PO A MFP1 Analog comparator 1 positive input O pin.
UARTO_nRTS (0] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 110 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.

PC.0 |USCIO_DAT1 110 MFP12 USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 USCIO control 0 pin.
USCI1_CTL1 /10 MFP14 USCI1 control 1 pin.
USCI1_CLK 110 MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 USCI1 control O pin.
CANO_TXD o MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_O (0] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
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TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
PWMO_BRAKEO | MFP30 PWMO Brake 0 input pin.
PC.1 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH4 A MFP1 ADCO channel 4 analog input.
ACMPO_N1 A MFP1 Analog comparator 0 negative input 1 pin.
ACMP1_N1 A MFP1 Analog comparator 1 negative input 1 pin.
UARTO_nRTS (0] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO o MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD o MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data 0 pin.

PC.1 |USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCIO_CTL1 1/0 MFP14 USCIO control 1 pin.
USCI1_CLK lfe} MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control O pin.
CANO_TXD o MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_O (0] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 1/0 MFP24 Timerl event counter input/toggle output pin.
T™3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.

Jan. 23, 2024 Page 90 of 744 Rev 1.04




NnNUvVOTOoN

MO0A21/M0A2 ri

Pin Name Type MFP Description
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@) MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
PC.2 /0 MFPO General purpose digital I/O pin.
ADCO_CH5 A MFP1 ADCO channel 5 analog input.
ACMPO_N2 A MFP1 Analog comparator 0 negative input 2 pin.
ACMP1_N2 A MFP1 Analog comparator 1 negative input 2 pin.
UARTO_nRTS (@) MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO o} MFP4 Clock Out
PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (@) MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data O pin.
USCIO_DAT1 110 MFP12 USCIO data 1 pin.

PC.2 |USCIO_CTLO 110 MFP13 USCIO control O pin.
USCI1_CTL1 1/0 MFP14 USCI1 control 1 pin.
USCI1_CLK 110 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 /10 MFP17 USCI1 data 1 pin.
USCI1_CTLO 110 MFP18 USCI1 control O pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O o MFP21 Analog comparator 0 output pin.
ACMP1_O o MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
TMO 1/0 MFP24 Timer0 event counter input/toggle output pin.
T™M2 1/0 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
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UART1_RXD | MFP29 UART1 data receiver input pin.
UART1_nRTS (@) MFP30 UARTL1 request to Send output pin.
PC.3 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH12 A MFP1 ADCO channel 12 analog input.
ACMPO_N3 A MFP1 Analog comparator 0 negative input 3 pin.
ACMP1_N3 A MFP1 Analog comparator 1 negative input 3 pin.
UARTO_nRTS (@) MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (@] MFP4 Clock Out
PWMO_CH1 /0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD (@) MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 110 MFP11 USCIO data O pin.
USCIO_DAT1 /10 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control O pin.

pes USCIO_CTL1 110 MFP14 USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 USCI1 control O pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_O o MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 1/0 MFP24 Timerl event counter input/toggle output pin.
T™M3 1/0 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 1/0 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
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INT3 | MFP30 External interrupt 3 input pin.
PC.4 1/0 MFPO General purpose digital /0 pin.
ADCO_CH13 A MFP1 ADCO channel 13 analog input.
X32_0uUT (0] MFP2 External 32.768 kHz crystal output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO o MFP4 Clock Out
PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data 0 pin.
USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 USCIO control O pin.
USCI1_CTL1 110 MFP14 USCI1 control 1 pin.

PC.4 |[USCI1_CLK /10 MFP15 USCI1 clock pin.
USCI1_DATO 110 MFP16 USCI1 data 0O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control 0 pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_0O (@] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
™2 110 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 110 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (0] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INT2 | MFP30 External interrupt 2 input pin.
PC.5 1/0 MFPO General purpose digital 1/0 pin.

pes ADCO_CH14 A MFP1 ADCO channel 14 analog input.
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X32_IN | MFP2 External 32.768 kHz crystal input pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (@] MFP4 Clock Out
PWMO_CH1 /0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
UARTO_TXD (@) MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 USCIO clock pin.
USCIO_DATO /0 MFP11 USCIO data 0 pin.
USCIO_DAT1 /10 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCIO_CTL1 1/0 MFP14 USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 110 MFP17 USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 USCI1 control O pin.
CANO_TXD (@] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O (@] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 1/0 MFP24 Timerl event counter input/toggle output pin.
T™3 110 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 110 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD o MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INT1 | MFP30 External interrupt 1 input pin.
PC.6 1/0 MFPO General purpose digital 1/0 pin.
ADCO_CH11 A MFP1 ADCO channel 11 analog input.

PC.6 |UARTO_nRTS (@] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.
CLKO (0] MFP4 Clock Out
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PWMO_CHO 1/0 MFP5 PWMO channel 0 output/capture input.
PWMO_CH2 1/0 MFP6 PWMO channel 2 output/capture input.
PWMO_CH4 1/0 MFP7 PWMO channel 4 output/capture input.
UARTO_TXD (0] MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 110 MFP10 USCIO clock pin.
USCIO_DATO 1/0 MFP11 USCIO data O pin.
USCIO_DAT1 1/0 MFP12 USCIO data 1 pin.
USCIO_CTLO 1/0 MFP13 USCIO control 0 pin.
USCI1_CTL1 /0 MFP14 USCI1 control 1 pin.
USCI1_CLK /10 MFP15 USCI1 clock pin.
USCI1_DATO lfe} MFP16 USCI1 data O pin.
USCI1_DAT1 1/0 MFP17 USCI1 data 1 pin.
USCI1_CTLO 1/0 MFP18 USCI1 control 0 pin.
CANO_TXD o MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@] MFP21 Analog comparator 0 output pin.
ACMP1_O (@] MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
T™MO 1/0 MFP24 TimerO event counter input/toggle output pin.
™2 110 MFP25 Timer2 event counter input/toggle output pin.
TMO_EXT 1/0 MFP26 TimerO external capture input/toggle output pin.
TM2_EXT 1/0 MFP27 Timer2 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INT4 | MFP30 External interrupt 4 input pin.
PC.7 110 MFPO General purpose digital /0 pin.
ADCO_CH10 A MFP1 ADCO channel 10 analog input.
UARTO_nRTS (@] MFP2 UARTO request to Send output pin.
UARTO_nCTS | MFP3 UARTO clear to Send input pin.

PC.7
CLKO o MFP4 Clock Out
PWMO_CH1 1/0 MFP5 PWMO channel 1 output/capture input.
PWMO_CH3 1/0 MFP6 PWMO channel 3 output/capture input.
PWMO_CH5 1/0 MFP7 PWMO channel 5 output/capture input.
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Pin Name Type MFP Description
UARTO_TXD (@) MFP8 UARTO data transmitter output pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
USCIO_CLK 1/0 MFP10 USCIO clock pin.
USCIO_DATO /0 MFP11 USCIO data 0 pin.
USCIO_DAT1 /10 MFP12 USCIO data 1 pin.
USCIO_CTLO 110 MFP13 USCIO control 0 pin.
USCIO_CTL1 1/0 MFP14 USCIO control 1 pin.
USCI1_CLK 1/0 MFP15 USCI1 clock pin.
USCI1_DATO 1/0 MFP16 USCI1 data O pin.
USCI1_DAT1 /0 MFP17 USCI1 data 1 pin.
USCI1_CTLO /10 MFP18 USCI1 control O pin.
CANO_TXD (0] MFP19 CANO bus transmitter output.
CANO_RXD | MFP20 CANO bus receiver input.
ACMPO_O (@) MFP21 Analog comparator 0 output pin.
ACMP1_O o MFP22 Analog comparator 1 output pin.
ADCO_ST | MFP23 ADCO external trigger input pin.
™1 1/0 MFP24 Timerl event counter input/toggle output pin.
T™3 110 MFP25 Timer3 event counter input/toggle output pin.
TM1_EXT 110 MFP26 Timerl external capture input/toggle output pin.
TM3_EXT 1/0 MFP27 Timer3 external capture input/toggle output pin.
UART1_TXD (@] MFP28 UART1 data transmitter output pin.
UART1_RXD | MFP29 UART1 data receiver input pin.
INT5 | MFP30 External interrupt 5 input pin.
PD.O 1/0 MFPO General purpose digital 1/0 pin.
PWMO_CH4 110 MFP2 PWMO channel 4 output/capture input.
PD.0 |UARTO_TXD (@] MFP3 UARTO data transmitter output pin.
USCI1_CLK 110 MFP4 USCI1 clock pin.
T™MO 110 MFP5 TimerO event counter input/toggle output pin.
PD.1 1/0 MFPO General purpose digital 1/0 pin.
PWMO_CH5 1/0 MFP2 PWMO channel 5 output/capture input.
PD.1 |UARTO_RXD | MFP3 UARTO data receiver input pin.
USCI1_DATO 1/0 MFP4 USCI1 data O pin.
™1 1/0 MFP5 Timerl event counter input/toggle output pin.
PD.2 |PD.2 1/0 MFPO General purpose digital 1/0 pin.
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Pin Name Type MFP Description
PWMO_CHO 1/0 MFP2 PWMO channel 0 output/capture input.
CANO_TXD (@) MFP3 CANO bus transmitter output.
USCI1_DAT1 1/0 MFP4 USCI1 data 1 pin.
T™M2 /0 MFP5 Timer2 event counter input/toggle output pin.
UART1_nCTS | MFP6 UART1 clear to Send input pin.
PD.3 1/0 MFPO General purpose digital 1/0 pin.
PWMO_CH1 1/0 MFP2 PWMO channel 1 output/capture input.
CANO_RXD | MFP3 CANO bus receiver input.

Po3 USCI1_CTLO 1/0 MFP4 USCI1 control O pin.
T™3 /0 MFP5 Timer3 event counter input/toggle output pin.
UART1 _nRTS (0] MFP6 UARTL1 request to Send output pin.
PD.4 1/0 MFPO General purpose digital /0 pin.
PWMO_CHO 1/0 MFP2 PWMO channel 0 output/capture input.

PD.4 |UARTO_TXD (@) MFP3 UARTO data transmitter output pin.
USCIO_CLK 1/0 MFP4 USCIO clock pin.
T™MO 110 MFP5 TimerO event counter input/toggle output pin.
PD.5 1/0 MFPO General purpose digital 1/0 pin.
PWMO_CH1 1/0 MFP2 PWMO channel 1 output/capture input.

PD.5 |UARTO_RXD | MFP3 UARTO data receiver input pin.
USCIO_DATO 1/0 MFP4 USCIO data O pin.
™1 110 MFP5 Timerl event counter input/toggle output pin.
PD.6 1/0 MFPO General purpose digital /0 pin.
PWMO_CH2 1/0 MFP2 PWMO channel 2 output/capture input.
CANO_TXD (@] MFP3 CANO bus transmitter output.

Ppe USCIO_DAT1 110 MFP4 USCIO data 1 pin.
T™M2 1/0 MFP5 Timer2 event counter input/toggle output pin.
UART1_nCTS | MFP6 UART1 clear to Send input pin.
PD.7 110 MFPO General purpose digital /0 pin.
PWMO_CH3 1/0 MFP2 PWMO channel 3 output/capture input.
CANO_RXD | MFP3 CANO bus receiver input.

PoT USCIO_CTLO 110 MFP4 USCIO control O pin.
T™M3 1/0 MFP5 Timer3 event counter input/toggle output pin.
UART1_nRTS (@] MFP6 UART1 request to Send output pin.

Jan. 23, 2024 Page 97 of 744 Rev 1.04



NnuvoTonN :

5 BLOCK DIAGRAM

Memory System Power Control Timer/PWM Analog Interface
A Y 5
APROM 56 | 32-bit Timer x 4 l 12-bit ADC
PDMA
[
s
Window
——— Watchdog Timer
H/W Divider ACMP
ISP ROM BOD [ I ith 2-ch
\ ) PWM x 6
\, y 7 LS Y J
| [ [ Bridge [ |
AHB Bus o APB Bus |
[ 1 , l
Clock Control Connectivity / GPIO Connectivity
o N/ ™ Y r )
Internal HIRC External HXT General Purpose /0 UART x 2 CAN x1
48 MHz 4~32 MHz
\ I\ p, \. J \ 4
r N/ ~ Y (" )
USCl x 2
Internal LIRC External HIRC External Interrupt (UART /SPI/ I2C)
38.4 kHz 24 MHz
\L V,
\ \ p, \ - L

. J J J

Figure 4.2-1 NuMicro® MOA21/M0A23 Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 Arm® Cortex®-MO Core

The Cortex®-MO core is a configurable, multistage, 32-bit RISC processor, which has an AMBA AHB-
Lite interface and includes an NVIC component. It also has optional hardware debug functionality. The
core can execute Thumb code and is compatible with other Cortex®-M profile processor. The profile
supports two modes -Thread mode and Handler mode. Handler mode is entered as a result of an
exception. An exception return can only be issued in Handler mode. Thread mode is entered on Reset,
and can be entered as a result of an exception return. Figure 6.1-1 shows the functional block diagram
of processor.

Cortex-MO Components
Cortex-MO0 Processor Debug
Interrupts - Nested )
"1 Vectored Cortex-MO0 Brez;l:]r;omt
»| Interrupt |[€&—P| Processor E———P .
Watchpoint
Controller Core Unit
(NVIC)
vV V A A A
Wakeup v v
Interrupt Debug
Controller w| Bus matrix |4 o | Debugger | »| Access Port
(WIC) ” - 71 interface | ”
A (DAP)
A
A 4 \ 4
AHB-Lite interface Serial Wire or
JTAG debug port

Figure 6.1-1 Functional Block Diagram
The implemented device provides:

® A low gate count processor:
- Arm®6-M Thumb® instruction set
- Thumb-2 technology
- Arm®6-M compliant 24-bit SysTick timer
- A 32-bit hardware multiplier
- System interface supported with little-endian data accesses
- Ability to have deterministic, fixed-latency, interrupt handling

- Load/store-multiples and multicycle-multiplies that can be abandoned and restarted to
facilitate rapid interrupt handling

- C Application Binary Interface compliant exception model. This is the Armv6-M, C
Application Binary Interface (C-ABI) compliant exception model that enables the use
of pure C functions as interrupt handlers

Low Power Sleep mode entry using the Wait For Interrupt (WFI), Wait For Event
(WFE) instructions, or return from interrupt sleep-on-exit feature

® NVIC:

- 32 external interrupt inputs, each with four levels of priority
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- Dedicated Non-maskable Interrupt (NMI) input
- Supports for both level-sensitive and pulse-sensitive interrupt lines

- Supports Wake-up Interrupt Controller (WIC) and, providing Ultra-low Power Sleep
mode

® Debug support:
- Four hardware breakpoints
- Two watchpoints
- Program Counter Sampling Register (PCSR) for non-intrusive code profiling
- Single step and vector catch capabilities
® Bus interfaces:

- Single 32-bit AMBA-3 AHB-Lite system interface that provides simple integration to all
system peripherals and memory

- Single 32-bit slave port that supports the DAP (Debug Access Port)
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6.2 System Manager

6.2.1 Overview
System management includes the following sections:
® System Reset
System Power Distribution
SRAM Memory Orginization
System Timer (SysTick)
Nested Vectored Interrupt Controller (NVIC)

System Control register

6.2.2 System Reset

The system reset can be issued by one of the events listed below. These reset event flags can be read
from SYS_RSTSTS register to determine the reset source. Hardware reset sources are from peripheral
signals. Software reset can trigger reset through setting control registers.

® Hardware Reset Sources
- Power-on Reset
- Low level on the nRESET pin
- Watchdog Time-out Reset and Window Watchdog Reset (WDT/WWDT Reset)
- Low Voltage Reset (LVR)
- Brown-out Detector Reset (BOD Reset)
- CPU Lockup Reset
® Software Reset Sources
- CHIP Reset will reset whole chip by writing 1 to CHIPRST (SYS_IPRSTO[0])

- MCU Reset to reboot but keeping the booting setting from APROM or LDROM by
writing 1 to SYSRESETREQ (AIRCR[2])

- CPU Reset for Cortex®-M0 core Only by writing 1 to CPURST (SYS_IPRSTO[1])
- NnRESET glitch filter time_32us
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| Glitch Filter
NRESET D |J:|— 32 us
~50k ohm
@3.3v POROFF(SYS_PORCTL[15:0])
Power-on
Voo Reset
LVREN(SYS_BODCTL[7])
Low Voltage é L] Reset Pulse Width
AVoo Reset _} ~3.2ms
BODRSTEN(SYS_BODCTL[3])
Brown-out
Reset L
WDT/WWDT Reset Pulse Width \ System Reset
Reset 64 WDT clocks J
CPU Lockup Reset Pulse Width
Reset 2 system clocks
CHIP Reset
CHIPRST(SYS_IPRSTOI[O0])
MCU Reset — Software Reset | Reset Pulse Width
SYSRSTREQ(AIRCR[2]) — 1 2 system clocks
CPU Reset
CPURST(SYS_IPRSTO[1])

Figure 6.2-1 System Reset Sources

There are a total of 9 reset sources in the NuMicro® family. In general, CPU reset is used to reset
Cortex®-MO only; the other reset sources will reset Cortex®-MO and all peripherals. However, there are
small differences between each reset source and they are listed in Table 6.2-1.

Reset Sources
] POR NRESET WDT LVR BOD Lockup CHIP MCU CPU

Register

SYS_RSTSTS Bit0=1 Bitl=1 |Bit2=1 |Bit3=1 |Bit4=1 |[Bit8=1 |Bit0O=1 Bit5=1 |Bit7 =
1

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTO[0])

BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from

(SYS_BODCTLIO)) CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO [CONFIGO |CONFIGO

BODVL

(SYS_BODCTL[16])

BODRSTEN

(SYS_BODCTL[3])

HXTEN Reload Reload Reload Reload Reload Reload Reload Reload

from from from from from from from from

(CLK_PWRCTLIO) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO

LXTEN 0x0 - - - - - - - -

(CLK_PWRCTL[1])

WDTCKEN 0x1 - 0x1 - - - 0x1 - -

(CLK_APBCLKO[0])
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HCLKSEL Reload Reload Reload Reload Reload Reload Reload Reload -
. from from from from from from from from
(CLK_CLKSELO[2:0]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO
WDTSEL 0x3 0x3 - - - - - - -
(CLK_CLKSEL1[1:0])
HXTSTB 0x0 - - - - - - - -
(CLK_STATUS[0])
LXTSTB 0x0 - - - - - - - -
(CLK_STATUS[1))
HIRCSTB 0x0 - - - - - - - -
(CLK_STATUS[4])
CLKSFAIL 0x0 0x0 - - - - - - -
(CLK_STATUS[7])
RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(WDT_CTL[L]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
WDTEN
(WDT_CTL[7])
WDT_CTL 0x0700 0x0700 0x0700 0x0700 0x0700 - 0x0700 - -
except bit 1 and bit 7.
WDT_ALTCTL 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_RLDCNT 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_CTL 0x3F0800 |0x3F0800 |0x3F0800 [0x3F0800 |0x3F0800 |- 0x3F0800 |- -
WWDT_STATUS 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_CNT Ox3F Ox3F 0x3F Ox3F Ox3F - Ox3F - -
BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(FMC_ISPCTL[L]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
FMC_DFBA Reload Reload Reload Reload Reload - Reload - -
from from from from from from
CONFIG1 |CONFIG1 |CONFIG1 |CONFIG1 |[CONFIG1 CONFIG1
CBS Reload Reload Reload Reload Reload - Reload - -
. from from from from from from
(FMC_ISPSTS[2:1)) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
VECMAP Reload Reload Reload Reload Reload - Reload - -
. base on|base on|base on|base onlbase on base on
(FMC_ISPSTS[23:9]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
Other Peripheral Reset Value -
Registers
FMC Registers Reset Value

Note: -* means that the value of register keeps original setting.

Table 6.2-1 Reset Value of Registers
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6.2.2.1 nRESET Reset

The nRESET reset means to generate a reset signal by pulling low nRESET pin, which is an
asynchronous reset input pin and can be used to reset system at any time. When the nRESET voltage
is lower than 0.2 Vop and the state keeps longer than 32 us (glitch filter), chip will be reset. The nRESET
reset will control the chip in reset state until the nRESET voltage rises above 0.7 Vop and the state
keeps longer than 32 us (glitch filter). The PINRF(SYS_RSTSTS[1]) will be set to 1 if the previous reset
source is NRESET reset. Figure 6.2-2 shows the nRESET reset waveform.

NRESET i ﬁi
0.7 Voo 3 i
! 32us
0.2 Voo | N
X )
| «
32us

NRESET Reset 1 1 ‘ I

Lee

Figure 6.2-2 NRESET Reset Waveform

The special mode can enable nRESET pin function when system select other function for GPA.3, user
can input special control signal for GPA.3 make system force enable nRESET pin.

Figure 6.2-3 shows the method of entry special mode.

t1 2 30131 t31 t31 t3 1 t3 t3x16 t3

s J o [ % Tl _ees 1 1

Reset signal

tl:50ms (min)
t2 : 120ms(min)
t3:10ms +2%

Figure 6.2-3 NRESET Reset Mode Enable Control Waveform

6.2.2.2 Power-on Reset (POR)

The Power-on reset (POR) is used to generate a stable system reset signal and forces the system to
be reset when power-on to avoid unexpected behavior of MCU. When applying the power to MCU, the
POR module will detect the rising voltage and generate reset signal to system until the voltage is ready
for MCU operation. At POR reset, the PORF(SYS_RSTSTS[0]) will be set to 1 to indicate there is a
POR reset event. The PORF(SYS_RSTSTSJO]) bit can be cleared by writing 1 to it. Figure 6.2-4 shows
the power-on reset waveform.
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Power-on Reset

Figure 6.2-4 Power-on Reset (POR) Waveform

6.2.2.3 Low Voltage Reset (LVR)

If the Low Voltage Reset function is enabled by setting the Low Voltage Reset Enable Bit LVREN
(SYS_BODCTL[7]) to 1, after 200us delay, LVR detection circuit will be stable and the LVR function will
be active. Then LVR function will detect AVop during system operation. When the AVop voltage is lower
than Vwvr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]),
chip will be reset. The LVR reset will control the chip in reset state until the AVop voltage rises above
Vivr and the state keeps longer than De-glitch time set by LVRDGSEL (SYS_BODCTL[14:12]). The
default setting of Low Voltage Reset is enabled without De-glitch function. Figure 6.2-5 shows the Low
Voltage Reset waveform.

AVpp

|
|
VWR— - — d p— — g — —p— — — — — — — — — ————Jl—————
| | |
| ' | |
' |
I | |
' l
I | |
! |
| I | | |
I I — sl
o on Lo T | !
| | (< LVRDGSEL) (=LVRDGSEL) | : |
T3
| | I |
( =LVRDGSEL)
Low Voltage Reset | | | —
I |
I |

200 us ! Delay for LVR stable

LVRENJ l—

Figure 6.2-5 Low Voltage Reset (LVR) Waveform

6.2.2.4 Brown-out Detector Reset (BOD Reset)

If the Brown-out Detector (BOD) function is enabled by setting the Brown-out Detector Enable Bit
BODEN (SYS_BODCTL]Q]), Brown-out Detector function will detect AVpp during system operation.
When the AVop voltage is lower than Veop which is decided by BODEN and BODVL
(SYS_BODCTL[17:16]) and the state keeps longer than De-glitch time set by BODDGSEL
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(SYS_BODCTL[10:8]), chip will be reset. The BOD reset will control the chip in reset state until the AVpp
voltage rises above Veop and the state keeps longer than De-glitch time set by BODDGSEL. The default
value of BODEN, BODVL and BODRSTEN (SYS_BODCTL[3]) is set by Flash controller user
configuration  register CBODEN (CONFIGO [19]), CBOV (CONFIGO [23:21]) and
CBORST(CONFIGO0[20]) respectively. User can determine the initial BOD setting by setting the
CONFIGO register. Figure 6.2-6 shows the Brown-out Detector waveform.

VBO DH
Hysteresis

VBODL -

BODOUT >
Ts
(= BODDGSEL) |

BODRSTEN

Brown-out
Reset

Figure 6.2-6 Brown-out Detector (BOD) Waveform

6.2.2.5 Watchdog Timer Reset (WDT)

In most industrial applications, system reliability is very important. To automatically recover the MCU
from failure status is one way to improve system reliability. The watchdog timer(WDT) is widely used to
check if the system works fine. If the MCU is crashed or out of control, it may cause the watchdog time-
out. User may decide to enable system reset during watchdog time-out to recover the system and take
action for the system crash/out-of-control after reset.

Software can check if the reset is caused by watchdog time-out to indicate the previous reset is a
watchdog reset and handle the failure of MCU after watchdog time-out reset by checking
WDTRF(SYS_RSTSTSI2]).

6.2.2.6 CPU Lockup Reset

CPU enters lockup status after CPU produces hardfault at hardfault handler and chip gives immediate
indication of seriously errant kernel software. This is the result of the CPU being locked because of an
unrecoverable exception following the activation of the processor’s built in system state protection
hardware. When chip enters debug mode, the CPU lockup reset will be ignored.

6.2.2.7 CPU Reset, CHIP Reset and MCU Reset

The CPU Reset means only Cortex®-MO core is reset and all other peripherals remain the same status
after CPU reset. User can set the CPURST(SYS_IPRSTO[1]) to 1 to assert the CPU Reset signal.
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The CHIP Reset is same with Power-on Reset. The CPU and all peripherals are reset and
BS(FMC_ISPCTL[1]) bit is automatically reloaded from CONFIGO setting. User can set the
CHIPRST(SYS_IPRSTO[O0]) to 1 to assert the CHIP Reset signal.

The MCU Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL[1]) will not be
reloaded from CONFIGO setting and keep its original software setting for booting from APROM or
LDROM. User can set the SYSRESETREQ(AIRCR[2]) to 1 to assert the MCU Reset.
6.2.3 System Power Distribution
In this chip, power distribution is divided into three segments:

® Analog power from Vop and Vss provides the power for analog components operation.

® Digital power from Voo and Vss supplies the power to the internal regulator which
provides a fixed 1.8V power for digital operation and I/O pins.

The outputs of internal voltage regulators, LDO and Voo, require an external capacitor which should be
located close to the corresponding pin. Figure 6.2-7 shows the NuMicro® M0OA21/M0A23 power

distribution.
48 MHz 38.4 kHz
HIRC48 SRAM Flash Digital Logic LIRC POR18
Oscillator Oscillator
— 1 1
A
Brown-out Analog Low Voltage .
Detector Comparator DAC Reset 12:bit ADC
Y
X32_IN
XT1_IN — —
v 0 4~24 MHz 32.768 kHz — (PA.4)
(PA.4) Power On Vpp to Temperature
crystal PORS50 10 Cell crystal
: Control 1.8V LDO Sensor . X32 OUT
XT1_OUT [1—— oscillator oscillator L -
(PA.5) (PA.5)
0 nan
2 4
< >

Figure 6.2-7 NuMicro® MOA21/M0A23 Power Distribution Diagram

6.2.4 Power Modes and Wake-up Sources

The MOA21/M0OA23 series has power manager unit to support several operating modes for saving
power. Table 6.2-2 lists all power mode in the MOA21/MOA23 series.

Mode CPU Operating Maximum Clock Disable
Speed( MHz)
Normal mode 48 All clocks are disabled by control register.
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Idle mode CPU enter Sleep mode Only CPU clock is disabled.
Power-down mode CPU enters Power-down Most clocks are disabled except LIRC/LXT, and only
mode WDT/Timer/UART peripheral clocks still enable if their clock
sources are selected as LIRC/LXT.

Table 6.2-2 Power Mode Table

There are different power mode entry settings and leaving condition for each power mode. Table 6.2-3
shows the entry setting for each power mode. When chip power-on, chip is running in normal mode.
User can enter each mode by setting SLEEPDEEP (SCRJ[2]), PDEN (CLK_PWRCT:[7]) and execute
WFI instruction.

Register/Instruction SLEEPDEEP PDEN CPU Run WFI Instruction
Mode (SCR[2]) (CLK_PWRCTLI[7])

Normal mode 0 0 NO

Idle mode 0 0 YES

(CPU enter Sleep mode)

Power-down mode 1 1 YES
(CPU enters Deep Sleep mode)

Table 6.2-3 Power Mode Difference Table

There are several wake-up sources in Idle mode and Power-down mode. Table 6.2-4 lists the available
clocks for each power mode.

Power Mode Normal Mode Idle Mode Power-Down Mode

Definition CPU is in active state CPU is in sleep state CPU is in sleep state and all
clocks stop except LXT and
LIRC. SRAM content retended.

Entry Condition Chip is in normal mode after |CPU executes WFI instruction. |CPU sets sleep mode enable
system reset released and power down enable and

executes WFI instruction.

\Wake-up Sources N/A All interrupts WDT, Timer, UART, BOD,
GPIO, EINT, USCI, CAN and
ACMP

Available Clocks All All except CPU clock LXT and LIRC

After Wake-up N/A CPU back to normal mode CPU back to normal mode

Table 6.2-4 Power Mode Difference Table
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System reset released

Normal Mode
CPU Clock ON
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON
Flash ON

CPU executes WFI Interrupts occur 1. SLEEPDEEP (SCS_SCR[2]) =1
2. PDEN (CLK_PWRCTL[7]) =1 and
PDWKIF (CLK_PWRCTL[6]) =1

3. CPU executes WFI

Wake-up events
occur

Idle Mode
CPU Clock OFF
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON
Flash Halt

Power-down Mode

CPU Clock OFF
HXT, HIRC, HCLK, PCLK OFF
LXT, LIRC ON
Flash Halt

Figure 6.2-8 Power Mode State Machine

LXT (32768 Hz XTL) ON or OFF depends on SW setting in normal mode.
LIRC (38.4 kHz OSC) ON or OFF depends on S/W setting in normal mode.
If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.

If WDT clock source is selected as LIRC and LIRC is on.

ok NP

If UART clock source is selected as LXT and LXT is on.
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Normal Mode Idle Mode Power-Down Mode
HXT (4~24 MHz XTL) ON ON Halt
HIRC48 (48 MHz OSC) ON ON Halt
LXT (32768 Hz XTL) ON ON ON/OFF*
LIRC (38.4 kHz OSC) ON ON ON/OFF2
MLDO ON ON OFF
ULDO ON ON ON
CPU ON Halt Halt
HCLK/PCLK ON ON Halt
SRAM retention ON ON ON
FLASH ON ON Halt
GPIO ON ON Halt
PDMA ON ON Halt
TIMER ON ON ON/OFF®
PWM ON ON Halt
WDT ON ON ON/OFF*
WWDT ON Halt Halt
UART ON ON ON/OFF®
USCI ON ON Halt
ADC ON ON Halt
ACMP ON ON Halt

Table 6.2-5 Clocks in Power Modes

Wake-up sources in Power-down mode:
WDT, Timer, UART, USCI, BOD, GPIO, CAN, and ACMP.

After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table
6.2-5 lists the condition about how to enter Power-down mode again for each peripheral.

*User needs to wait this condition before setting PDEN(CLK_PWRCTL[7]) and execute WFI to enter
Power-down mode.

V:;I(L‘T(:L;p Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
BOD Brown-Out Detector Interrupt|After software writes 1 to clear (SYS_BODCTL[4]).
INT External Interrupt After software write 1 to clear the Px_INTSRCIn] bit.
GPIO GPIO Interrupt After software write 1 to clear the Px_INTSRCIn] bit.
TIMER Timer Interrupt After software writes 1 to clear TWKF (TIMERx_INTSTS[1]) and TIF
(TIMERX_INTSTS[0]).
WDT WDT Interrupt After software writes 1 to clear WKF (WDT_CTL[5]) (Write Protect).
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nCTS wake-up After software writes 1 to clear CTSWKF (UARTx_WKSTS[0]).

RX Data wake-up After software writes 1 to clear DATWKF (UARTx_WKSTSJ[1]).

Received FIFO Threshold

UARTO/L Wake-up After software writes 1 to clear RFRTWKF (UARTx_WKSTS[2]).

RS-485 AAD Mode Wake-up|After software writes 1 to clear RS485WKF (UARTx_WKSTSJ[3)).

Received FIFO Threshold

; After software writes 1 to clear TOUTWKF (UARTx_WKSTS[4]).
Time-out Wake-up

CAN RX Data wake-up After software writes 1 to clear WAKUP_STS (CAN_WU_STATUS[0]).

ACMP Comparator Power-Down |After software writes 1 to clear WKIFO (ACMP_STATUS[8]) and WKIF1
Wake-Up Interrupt (ACMP_STATUSI9)).

Table 6.2-6 Condition of Entering Power-down Mode Again

6.2.5 System Memory Map

The NuMicro® MOA21/MOA23 series provides 4G-byte addressing space. The memory locations
assigned to each on-chip controllers are shown in Table 6.2-7. The detailed register definition, memory
space, and programming will be described in the following sections for each on-chip peripheral. The
MOA21/MOA23 series only supports little-endian data format.

Address Space Token Controllers

Flash and SRAM Memory Space

0x0000_0000 — 0x0000_7FFF FLASH_BA FLASH Memory Space (32 Kbytes)

0x2000_0000 — 0x2000_OFFF SRAMO_BA SRAM Memory Space (4 Kbytes)

Peripheral Controllers Space (0x4000_0000 — 0x400F _FFFF)

0x4000_0000 — 0x4000_O01FF SYS_BA System Control Registers
0x4000_0200 — 0x4000_02FF CLK_BA Clock Control Registers
0x4000_0300 — 0x4000_03FF NMI_BA NMI Control Registers
0x4000_4000 — 0x4000_4FFF GPIO_BA GPIO Control Registers
0x4000_8000 — 0x4000_8FFF PDMA_BA Peripheral DMA Control Registers
0x4000_CO000 — 0x4000_CFFF FMC_BA Flash Memory Control Registers
0x4001_4000 — 0x4001_7FFF HDIV_BA Hardware Divider Register
0x4003_1000 — 0x4003_1FFF CRC_BA CRC Generator Registers

APB Controllers Space (0x4000_0000 ~ 0x400F_FFFF)

0x4004_0000 — 0x4004_OFFF WDT_BA Watchdog Timer Control Registers

0x4004_3000 — 0x4004_3FFF ADC_BA Analog-Digital-Converter (ADC) Control Registers
0x4004_5000 — 0x4004_5FFF ACMPO1_BA Analog Comparator 0/ 1 Control Registers
0x4004_7000 — 0x4004_7FFF DACO_BA DAC 0 Control Registers

0x4005_0000 — 0x4005_OFFF TMRO1_BA TimerO/Timerl Control Registers

0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers

0x4005_8000 — 0x4005_8FFF PWMO_BA PWMO Control Registers
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0x4007_0000 — 0x4007_OFFF UARTO_BA UARTO Control Registers
0x4007_1000 — 0x4007_1FFF UART1_BA UARTL1 Control Registers
0x400A_0000 — 0x400A_OFFF CANO_BA CANO Control Registers
0x400D_0000 — 0x400D_OFFF USCIO_BA USCIO Control Registers
0x400D_1000 — 0x400D_1FFF USCI1_BA USCI1 Control Registers

System Controllers Space (0XxEO00_E000 ~ OXEO00_EFFF)

0XE000_EO010 — OXEO00_EOFF SCS_BA System Timer Control Registers
0xE000_E100 — OXEOO0_ECFF SCS_BA External Interrupt Controller Control Registers
0xEO00_EDOO — OXEOOO_EDS8F SCS_BA System Control Registers

Table 6.2-7 Address Space Assignments for On-Chip Controllers
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6.2.6 SRAM Memory Orginization

The MOA21/M0A23 supports embedded SRAM with total 4 Kbytes size
® Supports total 4 Kbytes SRAM
® Supports byte / half word / word write
®  Supports oversize response error

Table 6.2-9 shows the SRAM organization of MOA21/MOA23. The address between 0x2000_1000 to
Ox3FFF_FFFF is illegal memory space and chip will enter hardfault if CPU accesses these illegal
memory addresses.

A OX3FFF_FFFF

Reserved

512MB

0x2000_1000

4K byte
SRAM bank0

Yy 0x2000_0000

4K byte device

Figure 6.2-9 SRAM Memory Organization
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6.2.7 Chip Bus Matrix

The MOA21/M0OA23 series supports Bus Matrix to manage the access arbitration between masters. The
access arbitration use round-robin algorithm as the bus priority.

PDMA M1 (e

M
Cortex®-MO 0 —

[N

SO S1 S2 S3 S4

AHB

FLASH SRAM APBO APB1
(ctrl)

Figure 6.2-10 NuMicro® MOA21/MOA23 Bus Matrix Diagram

6.2.8 IRC Auto Trim

This chip supports auto-trim function: the HIRC trim (48 MHz RC oscillator), according to the accurate
external 32.768 kHz crystal oscillator, automatically gets accurate output frequency, 0.25 % deviation
within all temperature ranges.

In HIRC case, the system needs an accurate 48 MHz clock. In such case, if not soldering 32.768 kHz
crystal or 12 MHz crystal in system, user has to set REFCKSEL (SYS_HIRCTRIMCTL [10] reference

clock selection) to “0”, set FREQSEL (SYS_HIRCTRIMCTL [1:0] trim frequency selection) to “01”, and
the auto-trim function will be enabled. Interrupt status bit FREQLOCK (SYS_HIRCTRIMSTS[0] HIRC

frequency lock status) “1” indicates the HIRC output frequency is accurate within 0.25% deviation.
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6.2.9 Register Lock Control

Some of the system control registers need to be protected to avoid inadvertent write and disturb the
chip operation. These system control registers are protected after the power-on reset till user to disable
register protection. For user to program these protected registers, a register protection disable sequence
needs to be followed by a special programming. The register protection disable sequence is writing the
data “59h”, “16h” “88h” to the register SYS_REGLCTL address at 0x4000_0100 continuously. Any
different data value, different sequence or any other write to other address during these three data
writing will abort the whole sequence. All proteced control registers are noted “(Write Protect)” and add
an note “Note: This bit is write protected. Refer to the SYS_REGLCTL register in register description
field.

6.2.10 UARTO_TXD/USCIO_DATO Modulation with PWM

This chip supports UARTO_TXD/USCI_DATO to modulate with PWM channel. User can set
MODPWMSEL(SYS_MODCTL[7:4]) to choose which PWMO channel to modulate with
UARTO_TXD/USCIO_DATO and set MODEN(SYS_MODCTL][Q]) to enable modulation function. User
can set TXDINV(UART_LINE[8]) to inverse UARTO_TXD or DATOINV(UUART_LINECTL[5]) to inverse
USCIO_DATO before modulating with PWM.

PWMO_CHx
UARTO_TXD/USCIO_DATO

7
TXDINV=0 & MODH =0

TXDINV=0 & MODH =1

TXDINV =1 & MODH =0
TXDINV=1 & MODH=1 N

Figure 6.2-11 UARTO_TXD/USCIO_DATO Modulated with PWM Channel
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6.2.11 Register Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SYS Base Address:

SYS_BA = 0x4000_0000

SYS_PDID SYS_BA+0x00 R Part Device Identification Number Register OXXXXX_XXXX
SYS_RSTSTS SYS_BA+0x04 R/W [System Reset Status Register 0x0000_0043
SYS_IPRSTO SYS_BA+0x08 R/W |Peripheral Reset Control Register 0 0x0000_0000
SYS_IPRST1 SYS_BA+0x0C R/W |Peripheral Reset Control Register 1 0x0000_0000
SYS_IPRST2 SYS_BA+0x10 R/W |Peripheral Reset Control Register 2 0x0000_0000
SYS_BODCTL SYS_BA+0x18 R/W [Brown-out Detector Control Register 0x00XX_038X
SYS_IVSCTL SYS_BA+0x1C R/W |Internal Voltage Source Control Register 0x0000_0000
SYS_PORCTL SYS_BA+0x24 R/W [Power-On-reset Controller Register 0x0000_0000

SYS_VREFCTL

SYS_BA+0x28

R/W

Vrer Control Register

0x0000_0100

SYS_GPA_MFPO

SYS_BA+0x30

R/W

GPIOA Multiple Function Control Register O

0x0000_0202

SYS_GPA_MFP1

SYS_BA+0x34

R/W

GPIOA Multiple Function Control Register 1

0x0000_0000

SYS_GPB_MFP1

SYS_BA+0x44

R/W

GPIOB Multiple Function Control Register 1

0x0000_0000

SYS_GPC_MFPO

SYS_BA+0x50

R/W

GPIOC Multiple Function Control Register 0

0x0000_0000

SYS_GPC_MFP1

SYS_BA+0x54

R/W

GPIOC Multiple Function Control Register 1

0x0000_0000

SYS_GPD_MFPO

SYS_BA+0x60

R/W

GPIOD Multiple Function Control Register 0

0x0000_0000

SYS_GPD_MFP1

SYS_BA+0x64

R/W

GPIOD Multiple Function Control Register 1

0x0000_0000

SYS_GPA_MFOS

SYS_BA+0xB0O

R/W

GPIOA Multiple Function Output Select Register

0x0000_0000

SYS_GPB_MFOS

SYS_BA+0xB4

R/W

GPIOB Multiple Function Output Select Register

0x0000_0000

SYS_GPC_MFOS

SYS_BA+0xB8

R/W

GPIOC Multiple Function Output Select Register

0x0000_0000

SYS_GPD_MFOS

SYS_BA+0xBC

R/W

GPIOD Multiple Function Output Select Register

0x0000_0000

SYS_SRAM_BISTCTL

SYS_BA+0xD0O

R/W

System SRAM BIST Test Control Register

0x0000_0000

SYS_SRAM_BISTSTS SYS_BA+0xD4 R System SRAM BIST Test Status Register 0x00xx_00xx
SYS_MODCTL SYS_BA+0xE8 R/W [Modulation Control Register 0x0000_0000
SYS_HIRCTRIMCTL SYS_BA+0xFO R/W [HIRC Trim Control Register 0x0008_0000
SYS_HIRCTRIMIEN SYS_BA+0xF4 R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
SYS_HIRCTRIMSTS SYS_BA+0xF8 R/W [HIRC Trim Interrupt Status Register 0x0000_0000
SYS_REGLCTL SYS_BA+0x100 |R/W |Register Lock Control Register 0x0000_0000
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SYS_PORDISAN SYS_BA+0x1EC |R/W [Analog POR Disable Control Register 0x0000_0000
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6.2.12 Register Description

Part Device ldentification Number Reqister (SYS PDID)

Register Offset R/W |Description Reset Value

SYS_PDID SYS_BA+0x00 R Part Device Identification Number Register OXXXXX_XXXX

[1] Every part number has a unique default reset value.

31 30 29 28 27 26 25 24
PDID
23 22 21 20 19 18 17 16
PDID
15 14 13 12 11 10 9 8
PDID
7 6 5 4 3 2 1 0
PDID
Bits |Description
31.0][PoiD Part Device Identification Number (Read Only)
This register reflects device part number code. Software can read this register to identify which device is used.
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System Reset Status Register (SYS RSTSTS)
This register provides specific information for software to identify this chip’s reset source from last

operation.
Register Offset R/W  |Description Reset Value
SYS_RSTSTS SYS_BA+0x04 R/W  |System Reset Status Register 0x0000_0043
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CPULKRF
7 6 5 4 S 2 1 0
CPURF Reserved SYSRF BODRF LVRF WDTRF PINRF PORF

Bits |Description

[31:9]|Reserved |Reserved.

CPU Lockup Reset Flag

0 = No reset from CPU lockup happened.

[8] |CPULKRF|1 = The Cortex®-MO0 lockup happened and chip is reset.

Note: Write 1 to clear this bit to 0.

Note 2: When CPU lockup happened under ICE is connected, This flag will set to 1 but chip will not reset.

CPU Reset Flag

The CPU reset flag is set by hardware if software writes CPURST (SYS_IPRSTO[1]) 1 to reset Cortex®- MO
Core and Flash Memory Controller (FMC).

0 = No reset from CPU.
1 = The Cortex®-M0 Core and FMC are reset by software setting CPURST to 1.
Note: Write to clear this bit to 0.

71 |cPURF

[6] Reserved |Reserved.

System Reset Flag

The system reset flag is set by the “Reset Signal” from the Cortex®-M0 Core to indicate the previous reset
source.

0 = No reset from Cortex®-MO.

1 = The Cortex® MO had issued the reset signal to reset the system by writing 1 to the bit
SYSRESETREQ(AIRCRJ[2], Application Interrupt and Reset Control Register, address = OXEOOOEDOC) in
system control registers of Cortex®-MO0 core.

Note: Write 1 to clear this bit to 0.

5] |SYSRF

Jan. 23, 2024 Page 119 of 744 Rev 1.04



nuvoTon MOA21/M0A2 ri

Bits |Description

BOD Reset Flag

The BOD reset flag is set by the “Reset Signal” from the Brown-Out Detector to indicate the previous reset
source.

0 = No reset from BOD.
1 = The BOD had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

4] |BODRF

LVR Reset Flag

The LVR reset flag is set by the “Reset Signal” from the Low Voltage Reset Controller to indicate the previous
reset source.

0 = No reset from LVR.
1 = LVR controller had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.

@] [LvrF

WDT Reset Flag

The WDT reset flag is set by the “Reset Signal” from the Watchdog Timer or Window Watchdog Timer to
indicate the previous reset source.

0 = No reset from watchdog timer or window watchdog timer.
[2] |WDTRF |1 = The watchdog timer or window watchdog timer had issued the reset signal to reset the system.
Note 1: Write 1 to clear this bit to 0.

Note 2: Watchdog Timer register RSTF(WDT_CTL[2]) bit is set if the system has been reset by WDT time-out
reset. Window Watchdog Timer register WWDTRF(WWDT_STATUSJ1]) bit is set if the system has been reset
by WWDT time-out reset.

NRESET Pin Reset Flag

The nRESET pin reset flag is set by the “Reset Signal” from the nRESET Pin to indicate the previous reset|
source.

[ PINRF 0 = No reset from nRESET pin.
1 = Pin nRESET had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
POR Reset Flag
The POR reset flag is set by the “Reset Signal” from the Power-on Reset (POR) Controller or bit CHIPRST]
(SYS_IPRSTO[0]) to indicate the previous reset source.
[0] |PORF

0 = No reset from POR or CHIPRST.
1 = Power-on Reset (POR) or CHIPRST had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
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Peripheral Reset Control Register 0 (SYS IPRSTO0)

Register Offset R/W |Description Reset Value
SYS_IPRSTO SYS_BA+0x08 R/W  |Peripheral Reset Control Register 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
CRCRST Reserved HDIV_RST Reserved PDMARST CPURST CHIPRST
Bits |Description
[31:8]|Reserved |Reserved.

71 [cRCRsT

CRC Calculation Controller Reset (Write Protect)

Set this bit to 1 will generate a reset signal to the CRC calculation controller. User needs to set this bit to 0 to
release from the reset state.

0 = CRC calculation controller normal operation.
1 = CRC calculation controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[6:5] |Reserved

Reserved.

4] [HDIV_RST

HDIV Controller Reset (Write Protect)

Set this bit to 1 will generate a reset signal to the hardware divider. User need to set this bit to O to release
from the reset state.

0 = Hardware divider controller normal operation.
1 = Hardware divider controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[3] Reserved

Reserved.

2] |PDMARST

PDMA Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the PDMA. User needs to set this bit to 0 to release from
reset state.

0 = PDMA controller normal operation.
1 = PDMA controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Processor Core One-shot Reset (Write Protect)

Setting this bit will only reset the processor core and Flash Memory Controller(FMC), and this bit will
automatically return to O after the 2 clock cycles.

(1] CPURST 0 = Processor core normal operation.
1 = Processor core one-shot reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Chip One-shot Reset (Write Protect)

Setting this bit will reset the whole chip, including Processor core and all peripherals, and this bit will
automatically return to 0 after the 2 clock cycles.

The CHIPRST is same as the POR reset, all the chip controllers is reset and the chip setting from Flash are
also reload.

[0] |CHIPRST [apout the difference between CHIPRST and SYSRESETREQ(AIRCR[2]), please refer to section 6.2.2
0 = Chip normal operation.

1 = Chip one-shot reset.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: Reset by powr on reset.
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Peripheral Reset Control Register 1 (SYS IPRST1)

Setting these bits 1 will generate asynchronous reset signals to the corresponding module controller.
Users need to set these bhits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST1 SYS_BA+0x0C R/W  |Peripheral Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ADCRST Reserved CANORST
23 22 21 20 19 18 17 16
Resenved UARTIRST | UARTORST
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
ACMPO1RST Reserved TMR3RST TMR2RST TMR1RST TMRORST GPIORST Reserved
Bits Description
[31:29] Reserved Reserved.
ADC Controller Reset
[28] ADCRST 0 = ADC controller normal operation.
1 = ADC controller reset.
[27:25] Reserved Reserved.
CANO Controller Reset
[24] CANORST 0 = CANO controller normal operation.
1 = CANO controller reset.
[23:18] Reserved Reserved.
UART1 Controller Reset
[17] UART1RST 0 = UART1 controller normal operation.
1 = UART1 controller reset.
UARTO Controller Reset
[16] UARTORST 0 = UARTO controller normal operation.
1 = UARTO controller reset.
[15:8] Reserved Reserved.
Analog Comparator 0/1 Controller Reset
[7] ACMPO1RST 0 = Analog Comparator 0/1 controller normal operation.
1 = Analog Comparator 0/1 controller reset.
[6] Reserved Reserved.
Timer3 Controller Reset
[5] TMR3RST 0 = Timer3 controller normal operation.
1 = Timer3 controller reset.
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Timer2 Controller Reset
[4] TMR2RST 0 = Timer2 controller normal operation.
1 = Timer2 controller reset.

Timerl Controller Reset
[3] TMR1RST 0 = Timerl controller normal operation.
1 = Timer1 controller reset.

Timer0 Controller Reset
[2] TMRORST 0 = TimerO controller normal operation.
1 = TimerO controller reset.

GPIO Controller Reset
[1] GPIORST 0 = GPIO controller normal operation.
1 = GPIO controller reset.

[0] Reserved Reserved.
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Peripheral Reset Control Register 2 (SYS IPRST2)

Setting these bits to 1 will generate asynchronous reset signals to the corresponding module controller.
Users need to set these bhits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST2 SYS_BA+0x10 R/W  |Peripheral Reset Control Register 2 0x0000_0000
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved PWMORST
15 14 13 12 11 10 9 8
Reserved DACORST Reserved USCI1RST USCIORST
7 6 5 4 S 2 1 0
Reserved
Bits Description
[31:17] Reserved Reserved.

PWMO Controller Reset
[16] PWMORST 0 = PWMO controller normal operation.
1 = PWMO controller reset.

[15:13] Reserved Reserved.

DACO Controller Reset
[12] DACORST 0 = DACO controller normal operation.
1 = DACO controller reset.

[11:10] Reserved Reserved.

USCI1 Controller Reset
[9] USCI1RST 0 = USCI1 controller normal operation.
1 = USCI1 controller reset.

USCIO Controller Reset
[8] USCIORST 0 = USCIO0 controller normal operation.
1 = USCIO controller reset.

[7:0] Reserved Reserved.
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Brown-out Detector Control Register (SYS BODCTL)

Partial of the SYS_BODCTL control registers values are initiated by the Flash configuration and partial
bits are write-protected bit.

Register Offset R/W |Description Reset Value
SYS_BODCTL SYS_BA+0x18 R/W  |Brown-out Detector Control Register 0x00XX_038X
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BODVL
15 14 13 12 11 10 9 8
Reserved LVRDGSEL Reserved BODDGSEL
7 6 5 4 S 2 1 0
LVREN BODOUT BODLPM BODIF BODRSTEN Reserved BODEN

Bits |Description

[31:18]|Reserved [Reserved.

Brown-out Detector Threshold Voltage Selection (Write Protect)

The default value is set by Flash controller user configuration register CBOV (CONFIGO [22:21]).
00 = Brown-Out Detector threshold voltage is 2.3V.

01 = Brown-Out Detector threshold voltage is 2.7V.

[17:16]|BODVL .
10 = Brown-Out Detector threshold voltage is 3.7V.

11 = Brown-Out Detector threshold voltage is 4.4V.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Note : reset by powr on reset

[15] Reserved [Reserved.

LVR Output De-glitch Time Select (Write Protect)

000 = Without de-glitch function.

001 = 64 system clock (HCLK).

010 = 128 system clock (HCLK).

011 = 256 system clock (HCLK).

100 = 512 system clock (HCLK).

101 = 1024 system clock (HCLK).

110 = 2048 system clock (HCLK).

111 = 4096 system clock (HCLK).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.

[14:12]|LVRDGSEL

[11] |Reserved |[Reserved.
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Bits

Description

[10:8]

BODDGSEL

Brown-out Detector Output De-glitch Time Select (Write Protect)

000 = BOD output is sampled by RC32K clock.

001 = 64 system clock (HCLK).

010 = 128 system clock (HCLK).

011 = 256 system clock (HCLK).

100 = 512 system clock (HCLK).

101 = 1024 system clock (HCLK).

110 = 2048 system clock (HCLK).

111 = 4096 system clock (HCLK).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.

[7]

LVREN

Low Voltage Reset Enable Bit (Write Protect)

The LVR function resets the chip when the input power voltage is lower than LVR circuit setting. LVR
function is enabled by default.

0 = Low Voltage Reset function Disabled.
1 = Low Voltage Reset function Enabled.

Note 1: After enabling the bit, the LVR function will be active with 200us delay for LVR output stable
(default).

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

(6]

BODOUT

Brown-out Detector Output Status

0 = Brown-out Detector output status is 0.

It means the detected voltage is higher than BODVL setting or BODEN is 0.
1 = Brown-out Detector output status is 1.

It means the detected voltage is lower than BODVL setting. If the BODEN is 0, BOD function disabled, this
bit always responds 0000.

(5]

BODLPM

Brown-out Detector Low Power Mode (Write Protect)
0 = BOD operate in normal mode (default).
1 = BOD Low Power mode Enabled.

Note 1: The BOD consumes about 100uA in normal mode, the low power mode can reduce the current to
about 1/10 but slow the BOD response.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

(4]

BODIF

Brown-out Detector Interrupt Flag

0 = Brown-out Detector does not detect any voltage draft at Vpp down through or up through the voltage of
BODVL setting.

1 = When Brown-out Detector detects the Vpp is dropped down through the voltage of BODVL setting or
the Vpp is raised up through the voltage of BODVL setting, this bit is set to 1 and the brown-out interrupt is
requested if brown-out interrupt is enabled.

Note: Write 1 to clear this bit to 0.
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Bits |Description

Brown-out Reset Enable Bit (Write Protect)

The default value is set by Flash controller user configuration register CBORST(CONFIGO0[20]) bit .
0 = Brown-out “INTERRUPT” function Enabled.

1 = Brown-out “RESET” function Enabled.

Note 1:

While the Brown-out Detector function is enabled (BODEN high) and BOD reset function is enabled
(BODRSTEN high), BOD will assert a signal to reset chip when the detected voltage is lower than the
threshold (BODOUT high).

While the BOD function is enabled (BODEN high) and BOD interrupt function is enabled (BODRSTEN low),
BOD will assert an interrupt if BODOUT is high. BOD interrupt will keep till to the BODEN set to 0. BOD
interrupt can be blocked by disabling the NVIC BOD interrupt or disabling BOD function (set BODEN low).

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 3: Reset by powr on reset.

[3] |BODRSTEN

[2:1] |Reserved [Reserved.

Brown-out Detector Enable Bit (Write Protect)

The default value is set by Flash controller user configuration register CBODEN (CONFIGO [19]).
0 = Brown-out Detector function Disabled.

[0] BODEN )
1 = Brown-out Detector function Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: Reset by powr on reset.
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Internal Voltage Source Control Register (SYS IVSCTL)

Register Offset R/W |Description Reset Value
SYS_IVSCTL SYS_BA+0x1C R/W [Internal Voltage Source Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VTEMPEN

Bits |Description

[31:2]|Reserved |Reserved.

Temperature Sensor Enable Bit

This bit is used to enable/disable temperature sensor function.
0] |VTEMPEN 0 = Temperature sensor function Disabled (default).

1 = Temperature sensor function Enabled.

Note: After this bit is set to 1, the value of temperature sensor output can be obtained from ADC conversion
result. Please refer to ADC function chapter for details.
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Power-on Reset Controller Register (SYS PORCTL)
Register Offset R/W |Description Reset Value
SYS_PORCTL SYS_BA+0x24 R/W  |Power-On-reset Controller Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POROFF
7 6 5) 4 3 2 1 0
POROFF

Bits |Description

[31:16]|Reserved |Reserved.

Power-on Reset Enable Bit (Write Protect)

When powered on, the POR circuit generates a reset signal to reset the whole chip function, but noise on the
power may cause the POR active again. User can disable internal POR circuit to avoid unpredictable noise to
cause chip reset by writing Ox5AAS5 to this field.

The POR function will be active again when this field is set to another value or chip is reset by other reset
source, including:

nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip reset function.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[15:0] |POROFF
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Vree Control Reqgister (SYS VREFCTL)

Register Offset R/W Description Reset Value
SYS_VREFCTL SYS_BA+0x28 R/W Vgrer Control Register 0x0000_0100
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PRELOADSEL Reserved ADCPRESEL VREFCTL

Bits Description

[31:7] |Reserved Reserved.

Pre-load Timing Selection (Write Protect)

0 = Pre-load time is 60us for 0.1uF Capacitor.
[6] PRELOADSEL . .
1 = Pre-load time is 310us for 1uF Capacitor.

Note: These bits is write protected. Refer to the SYS_REGLCTL register.

[5] Reserved Reserved.

ADC Voltage Reference

0 = ADC positive reference voltage comes from AVpp (voltage of V in
[4] ADCPRESEL postt g e (voltag oo Pin)
1 = ADC positive reference voltage comes from internal or external Vger.

Note: These bits is write protected. Refer to the SYS_REGLCTL register.

Vrer Control Bits (Write Protect)
0000 = Vger is from external pin.
0001 = Vgee is internal 1.536V.
0011 = Vger is internal 2.048V.
0101 = Vger is internal 2.56V.
0111 = Vgee is internal 3.072V.
1001 = Vger is internal 4.096V.
Others = Reserved.

[3:0] |VREFCTL

Note 1: GPA1 needs to keep folating if Internal voltage reference is enabled.
Note 2: These bits are write protected. Refer to the SYS_REGLCTL register.
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GPIOA Multiple Function Control Register 0 (SYS GPA MFPO0)
Register Offset R/W |Description Reset Value
SYS_GPA_MFPO SYS_BA+0x30 R/W |GPIOA Multiple Function Control Register 0 0x0000_0202
31 30 29 28 27 26 25 24
GPA3MFP
23 22 21 20 19 18 17 16
GPA2MFP
15 14 13 12 11 10 9 8
GPA1MFP
7 6 5 4 3 2 1 0
GPAOMFP
Bits Description
[31:24] GPA3MFP PA.3 Multi-function Pin Selection
[23:16] GPA2MFP PA.2 Multi-function Pin Selection
[15:8] GPA1MFP PA.1 Multi-function Pin Selection
[7:0] GPAOMFP PA.O Multi-function Pin Selection
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GPIOA Multiple Function Control Register 1 (SYS GPA MFP1)
Register Offset R/W |Description Reset Value
SYS_GPA_MFP1 SYS_BA+0x34 R/W |GPIOA Multiple Function Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
GPA5MFP
7 6 5 4 3 2 1 0
GPA4MFP
Bits Description
[30:16] Reserved Reserved.
[15:8] GPA5SMFP PA.5 Multi-function Pin Selection
[7:0] GPA4MFP PA.4 Multi-function Pin Selection
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GPIOB Multiple Function Control Register 1 (SYS GPB MFP1)
Register Offset R/W |Description Reset Value
SYS_GPB_MFP1 SYS_BA+0x44 R/W |GPIOB Multiple Function Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
GPB7MFP
23 22 21 20 19 18 17 16
GPB6MFP
15 14 13 12 11 10 9 8
GPB5MFP
7 6 5 4 3 2 1 0
GPB4MFP
Bits Description
[31:24] GPB7MFP PB.7 Multi-function Pin Selection
[23:16] GPB6MFP PB.6 Multi-function Pin Selection
[15:8] GPB5MFP PB.5 Multi-function Pin Selection
[7:0] GPB4MFP PB.4 Multi-function Pin Selection
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GPIOC Multiple Function Control Register 0 (SYS GPC MFPO0)
Register Offset R/W |Description Reset Value
SYS_GPC_MFPO SYS_BA+0x50 R/W |GPIOC Multiple Function Control Register 0 0x0000_0000
31 30 29 28 27 26 25 24
GPC3MFP
23 22 21 20 19 18 17 16
GPC2MFP
15 14 13 12 11 10 9 8
GPC1MFP
7 6 5 4 3 2 1 0
GPCOMFP
Bits Description
[31:24] GPC3MFP PC3 Multi-function Pin Selection
[23:16] GPC2MFP PC.2 Multi-function Pin Selection
[15:8] GPC1MFP PC.1 Multi-function Pin Selection
[7:0] GPCOMFP PC.0 Multi-function Pin Selection
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GPIOC Multiple Function Control Register 1 (SYS GPC MFP1)
Register Offset R/W |Description Reset Value
SYS_GPC_MFP1 SYS_BA+0x54 R/W |GPIOC Multiple Function Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
GPC7MFP
23 22 21 20 19 18 17 16
GPC6MFP
15 14 13 12 11 10 9 8
GPC5MFP
7 6 5 4 3 2 1 0
GPCAMFP
Bits Description
[31:24] GPC7MFP PC.7Multi-function Pin Selection
[23:16] GPC6MFP PC.6 Multi-function Pin Selection
[15:8] GPC5MFP PC.5 Multi-function Pin Selection
[7:0] GPC4MFP PC.4 Multi-function Pin Selection
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GPIOD Multiple Function Control Register 0 (SYS GPD MFPO0)
Register Offset R/W |Description Reset Value
SYS_GPD_MFPO SYS_BA+0x60 R/W |GPIOD Multiple Function Control Register 0 0x0000_0000
31 30 29 28 27 26 25 24
GPD3MFP
23 22 21 20 19 18 17 16
GPD2MFP
15 14 13 12 11 10 9 8
GPD1MFP
7 6 5 4 3 2 1 0
GPDOMFP
Bits Description
[31:24] GPD3MFP PD3 Multi-function Pin Selection
[23:16] GPD2MFP PD.2 Multi-function Pin Selection
[15:8] GPD1MFP PD.1 Multi-function Pin Selection
[7:0] GPDOMFP PD.0 Multi-function Pin Selection
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GPIOD Multiple Function Control Register 1 (SYS GPD MFP1)
Register Offset R/W |Description Reset Value
SYS_GPD_MFP1 SYS_BA+0x64 R/W |GPIOD Multiple Function Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
GPD7MFP
23 22 21 20 19 18 17 16
GPD6MFP
15 14 13 12 11 10 9 8
GPD5MFP
7 6 5 4 3 2 1 0
GPD4AMFP
Bits Description
[31:24] GPD7MFP PD.7Multi-function Pin Selection
[23:16] GPD6MFP PD.6 Multi-function Pin Selection
[15:8] GPD5MFP PD.5 Multi-function Pin Selection
[7:0] GPD4MFP PD.4 Multi-function Pin Selection
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GPIO A-D Multiple Function Output Select Reqgister (SYS GPx MFOS)

Register Offset R/W |Description Reset Value
SYS_GPA_MFOS SYS_BA+0xB0O R/W |GPIOA Multiple Function Output Select Register 0x0000_0000
SYS_GPB_MFOS SYS_BA+0xB4 R/W |GPIOB Multiple Function Output Select Register 0x0000_0000
SYS_GPC_MFOS SYS_BA+0xB8 R/W |GPIOC Multiple Function Output Select Register 0x0000_0000
SYS_GPD_MFOS SYS_BA+0xBC R/W |GPIOD Multiple Function Output Select Register 0x0000_0000
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
MFOS
7 6 5 4 S 2 1 0
MFOS
Bits Description
[31:16] Reserved |Reserved.
GPIOA-h Pin[n] Multiple Function Pin Output Mode Select
This bit used to select multiple function pin output mode type for Px.n pin.
0 = Multiple funtion pin output mode type is unchanged.
[n] 1 = Multiple funtion pin output mode type is Open-drain mode.
n
MFOS Note:
n=0,1..15
Max. n=5 for port A.
Max. n=7 for port B. The PB.0/ PB.1/ PB.2/ PB.3 is ignored.
Max. n=7 for port C/D.
If MFOS is enabled then GPIO mode setting is ignored when MFP setting be GPIO.

Jan. 23, 2024 Page 139 of 744 Rev 1.04



nuvoTon MOA21/M0A2 ri

System SRAM BIST Test Control Register (SYS SRAM BISTCTL)

Register Offset R/W |Description Reset Value
SYS_SRAM_BISTCTL SYS_BA+0xDO R/W |System SRAM BIST Test Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PDMABIST Reserved

Bits Description

[31:8] |Reserved Reserved.

PDMA BIST Enable Bit (Write Protect)

This bit enables BIST test for PDMA RAM

[7] PDMABIST 0 = system PDMA BIST Disabled.

1 = system PDMA BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[6:0] Reserved Reserved.
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System SRAM BIST Test Status Register (SYS SRAM BISTSTS)

Register Offset R/W |Description Reset Value
SYS_SRAM_BISTSTS SYS_BA+0xD4 R System SRAM BIST Test Status Register 0x00xx_00xx
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
PDMAEND Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PDMABISTF Reserved
Bits Description
[31:24] Reserved Reserved.
PDMA SRAM BIST Test Finish
[23] PDMAEND 0 = PDMA SRAM BIST is active.
1 = PDMA SRAM BIST test finished.
[22:8] Reserved Reserved.
PDMA SRAM BIST Failed Flag
[7] PDMABISTF 0 = PDMA SRAM BIST pass.
1 = PDMA SRAM BIST failed.
[6:0] Reserved Reserved.
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Modulation Control Register (SYS MODCTL)

Register Offset R/W  |Description Reset Value
SYS_MODCTL SYS_BA+0xE8 R/W  |Modulation Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
MODPWMSEL Reserved MODH MODEN

Bits |Description

[31:8]|Reserved Reserved.

PWMO Channel Select for Modulation

Select the PWMO channel to modulate with the UARTO_TXD or USCIO_DATO.
0000: PWMO Channel 0 modulate with UARTO_TXD.

0001: PWMO Channel 1 modulate with UARTO_TXD.

0010: PWMO Channel 2 modulate with UARTO_TXD.

0011: PWMO Channel 3 modulete with UARTO_TXD.

0100: PWMO Channel 4 modulete with UARTO_TXD.

0101: PWMO Channel 5 modulete with UARTO_TXD.

0110: Reserved.

[7:4] IMODPWMSEL|0111: Reserved.

1000: PWMO Channel 0 modulate with USCIO_DATO.

1001: PWMO Channel 1 modulate with USCIO_DATO.

1010: PWMO Channel 2 modulate with USCIO_DATO.

1011: PWMO Channel 3 modulete with USCIO_DATO.

1100: PWMO Channel 4 modulete with USCIO_DATO.

1101: PWMO Channel 5 modulete with USCIO_DATO.

1110: Reserved.

1111: Reserved.

Note: This bis is valid while MODEN (SYS_MODCTL][O0]) is set to 1.

[3:2] |Reserved Reserved.

Modulation at Data High

Select modulation pulse(PWMO) at high or low of UARTO_TXD or USCIO_DATO
0 = Modulation pulse at UARTO_TXD low or USCIO_DATO low.

1 = Modulation pulse at UARTO_TXD high or USCIO_DATO high.

1] [mobH

Modulation Function Enable Bit

[0] |MODEN This bit enables modulation funcion by modulating with PWMO channel output and USCIO(USCIO_DATO)
or UARTO(UARTO_TXD) output.
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0 = Modulation Function Disabled.

1 = Modulation Function Enabled.
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HIRC Trim Control Reqgister (SYS HIRCTRIMCTL)

Register Offset R/W |Description Reset Value
SYS_HIRCTRIMCTL SYS_BA+0xF0 R/W  [HIRC Trim Control Register 0x0008_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BOUNDARY
15 14 13 12 11 10 9 8
Reserved REFCKSEL BOUNDEN CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL

Bits |Description

[31:21]|Reserved |Reserved.

Boundary Selection
[20:16]|BOUNDARY |Fill the boundary range from 0x1 to Ox1F, 0x0 is reserved.
Note: This field is effective only when the BOUNDEN(SYS_HIRCTRIMCTL[9]) is enable.

[15:11]|Reserved |Reserved.

Reference Clock Selection
0 = HIRC trim reference clock is from LXT (32.768 kHz).
[10] REFCKSEL |1 = Reserved.

Note: If there is no reference clock (LXT) when the rc_trim is enabled, CLKERIF (SYS_HIRCTRIMCTL[2])
will be set to 1.

Boundary Enable Bit
[9] BOUNDEN |0 = Boundary function Disabled.
1 = Boundary function Enabled.

Clock Error Stop Enable Bit
[8] CESTOPEN |0 = The trim operation is keep going if clock is inaccuracy.
1 = The trim operation is stopped if clock is inaccuracy.

Trim Value Update Limitation Count

This field defines that how many times the auto trim circuit will try to update the HIRC trim value before the
frequency of HIRC locked.

Once the HIRC locked, the internal trim value update counter will be reset.

If the trim value update counter reached this limitation value and frequency of HIRC still doesn’t lock, the
[7:6] [RETRYCNT [ayto trim operation will be disabled and FREQSEL will be cleared to 00.

00 = Trim retry count limitation is 64 loops.

01 = Trim retry count limitation is 128 loops.
10 = Trim retry count limitation is 256 loops.
11 = Trim retry count limitation is 512 loops.

[6:4] |LOOPSEL [Trim Calculation Loop Selection
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This field defines that trim value calculation is based on how many reference clocks.

00 = Trim value calculation is based on average difference in 4 clocks of reference clock.
01 = Trim value calculation is based on average difference in 8 clocks of reference clock.
10 = Trim value calculation is based on average difference in 16 clocks of reference clock.
11 = Trim value calculation is based on average difference in 32 clocks of reference clock.

Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value based on the average
frequency difference in 4 clocks of reference clock.

[3:2] |Reserved |Reserved.

Trim Frequency Selection
This field indicates the target frequency of 48 MHz internal high speed RC oscillator (HIRC) auto trim.

During auto trim operation, if clock error detected with CESTOPEN is set to 1 or trim retry limitation count
reached, this field will be cleared to 00 automatically.

[1:0] |FREQSEL 00 = Disable HIRC auto trim function.

01 = Enable HIRC auto trim function and trim HIRC to 48 MHz.
10 = Reserved..

11 = Reserved.
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HIRC Trim Interrupt Enable Reqgister (SYS HIRCTRIMIEN)

Register Offset R/W |Description Reset Value
SYS_HIRCTRIMIEN SYS_BA+0xF4 R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKEIEN TFALIEN Reserved

Bits |Description

[31:3]|Reserved

Reserved.

21 [cLKEEN

Clock Error Interrupt Enable Bit
This bit controls if CPU would get an interrupt while clock is inaccuracy during auto trim operation.

If this bit is set tol, and CLKERRIF(SYS_HIRCTRIMSTS[2]) is set during auto trim operation, an interrupt will
be triggered to notify the clock frequency is inaccuracy.

0 = Disable CLKERRIF(SYS_HIRCTRIMSTS|2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_HIRCTRIMSTS[2]) status to trigger an interrupt to CPU.

1] [TFALIEN

Trim Failure Interrupt Enable Bit

This bit controls if an interrupt will be triggered while HIRC trim value update limitation count reached and HIRC
frequency still not locked on target frequency set by FREQSEL(SYS_HIRCTRIMCTL[1:0]).

If this bit is high and TFAILIF(SYS_HIRCTRIMSTS[1]) is set during auto trim operation, an interrupt will be
triggered to notify that HIRC trim value update limitation count was reached.

0 = Disable TFAILIF(SYS_HIRCTRIMSTS[1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_HIRCTRIMSTS[1]) status to trigger an interrupt to CPU.

[0] Reserved

Reserved.
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HIRC Trim Interrupt Status Register (SYS HIRCTRIMSTS)

Register Offset R/W [Description Reset Value
SYS_HIRCTRIMSTS SYS_BA+0xF8 R/W |HIRC Trim Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved OVBDIF CLKERIF TFAILIF FREQLOCK

Bits |Description

[31:4]|Reserved |Reserved.

Over Boundary Status

When the over boundary function is set, if there occurs the over boundary condition, this flag will be set.
[3] |OVBDIF 0 = Over boundary coundition did not occur.

1 = Over boundary coundition occurred.

Note: Write 1 to clear this flag.

Clock Error Interrupt Status

When the frequency relation between reference clock and 48 MHz internal high speed RC oscillator (HIRC)
is shift larger to unreasonable value, this bit will be set and to be an indicate that clock frequency is
inaccuracy.

Once this bit is set to 1, the auto trim operation stopped and FREQSEL(SYS_HIRCTRIMCTL[1:0]) will be
2] |cLKERIF cleared to 00 by hardware automatically if CESTOPEN(SYS_HIRCTRIMCTL[8]) is set to 1.

If this bit is set and CLKEIEN(SYS_HIRCTIEN[2]) is high, an interrupt will be triggered to notify the clock
frequency is inaccuracy. Write 1 to clear this to O.

0 = Clock frequency is accuracy.
1 = Clock frequency is inaccuracy.
Note : reset by powr on reset

Trim Failure Interrupt Status

This bit indicates that HIRC trim value update limitation count reached and the HIRC clock frequency still
doesn't be locked. Once this bit is set, the auto trim operation stopped and
FREQSEL(SYS_HIRCTRIMCTL[1:0]) will be cleared to 00 by hardware automatically.

[1 |TFAILIF If this bit is set and TFAILIEN(SYS_HIRCIENTI1]) is high, an interrupt will be triggered to notify that HIRC trim
value update limitation count was reached. Write 1 to clear this to 0.

0 = Trim value update limitation count does not reach.
1 = Trim value update limitation count reached and HIRC frequency still not locked.
Note : reset by powr on reset

HIRC Frequency Lock Status
[0] FREQLOCK|This bit indicates the HIRC frequency is locked.
This is a status bit and doesn'’t trigger any interrupt
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Write 1 to clear this to 0. This bit will be set automatically, if the frequecy is lock and the RC_TRIM is enabled.
0 = The internal high-speed oscillator frequency doesn’t lock at 48 MHz yet.

1 = The internal high-speed oscillator frequency locked at 48 MHz.

Note : Reset by powr on reset.
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Reqgister Lock Control Reqgister (SYS REGLCTL)

Some of the system control registers need to be protected to avoid inadvertent write and disturb the
chip operation. These system control registers are protected after the power-on reset till user to disable
register protection. For user to program these protected registers, a register protection disable sequence
needs to be followed by a special programming. The register protection disable sequence is writing the
data “59h”, “16h” “88h” to the register SYS_REGLCTL address at 0x4000_0100 continuously. Any
different data value, different sequence or any other write to other address during these three data
writing will abort the whole sequence.

After the protection is disabled, user can check the protection disable bit at address 0x4000_0100 bitO,
1 is protection disable, and 0 is protection enable. Then user can update the target protected register
value and then write any data to the address “0x4000_0100" to enable register protection.

This register is writen to disable/enable register protection and read for the REGLCTL status.

Register Offset R/W |Description Reset Value
SYS_REGLCTL SYS_BA+0x100 R/W  |Register Lock Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 ) 4 3 2 1 0
REGLCTL

Bits |Description

[31:8]|Reserved |Reserved.

Register Lock Control Code (Write Only)

Some registers have write-protection function. Writing these registers have to disable the protected function by
writing the sequence value “59h”, “16h”, “88h” to this field. After this sequence is completed, the REGLCTL bit
will be set to 1 and write-protection registers can be normal write.

[7:0] |REGLCTL REGLCTL[0]
Register Lock Control Disable Index (Read Only)
0 = Write-protection Enabled for writing protected registers. Any write to the protected register is ignored.

1 = Write-protection Disabled for writing protected registers.
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Analog POR Disable Control Register (SYS PORDISAN)

Register Offset R/W |Description Reset Value
SYS_PORDISAN SYS_BA+0x1EC R/W |Analog POR Disable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POROFFAN
7 6 5 4 3 2 1 0
POROFFAN

Bits |Description

[31:16]|Reserved |Reserved.

Power-on Reset Enable Bit (Write Protect)

After powered on, User can turn off internal analog POR circuit to save power by writing Ox5AA5 to this
field.

[15:0] |POROFFAN|The analog POR circuit will be active again when this field is set to another value or chip is reset by other
reset source, including:

nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip reset function.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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6.2.13 System Timer (SysTick)

The Cortex®-MO0 includes an integrated system timer, SysTick, which provides a simple, 24-bit clear-on-
write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be used
as a Real Time Operating System (RTOS) tick timer or as a simple counter.

When system timer is enabled, it will count down from the value in the SysTick Current Value Register
(SYST_VAL) to zero, and reload (wrap) to the value in the SysTick Reload Value Register
(SYST_LOAD) on the next clock cycle, and then decrement on subsequent clocks. When the counter
transitions to zero, the COUNTFLAG status bit is set. The COUNTFLAG bit clears on reads.

The SYST_VAL value is UNKNOWN on reset. Software should write to the register to clear it to zero
before enabling the feature. This ensures the timer will count from the SYST_LOAD value rather than
an arbitrary value when it is enabled.

If the SYST_LOAD is zero, the timer will be maintained with a current value of zero after it is reloaded
with this value. This mechanism can be used to disable the feature independently from the timer enable
bit.

For more detailed information, please refer to the “Arm® Cortex®-MO0 Technical Reference Manual” and
“Arm® v6-M Architecture Reference Manual”.
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6.2.13.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SYST Base Address:

SCS_BA = 0xE000_E000

SYST_CTRL SCS_BA+0x10 R/W |SysTick Control and Status Register 0x0000_0000
SYST_LOAD SCS_BA+0x14 R/W |SysTick Reload Value Register OXXXXX_XXXX
SYST_VAL SCS_BA+0x18 R/W |SysTick Current Value Register OXXXXX_XXXX
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6.2.13.2 System Timer Control Register Description
SysTick Control and Status Register (SYST CTRL)

Register Offset R/W |Description Reset Value
SYST_CTRL SCS_BA+0x10 R/W |SysTick Control and Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved COUNTFLAG
15 14 13 12 11 10 9 8
Reserved
7 6 5) 4 3 2 1 0
Reserved CLKSRC TICKINT ENABLE

Bits |Description

[31:17]|Reserved Reserved.

System Tick Counter Flag

Returns 1 if timer counted to O since last time this register was read.
COUNTFLAG is set by a count transition from 1 to 0.

COUNTFLAG is cleared on read or by a write to the Current Value register.

[16] |COUNTFLAG

[15:3] |Reserved Reserved.

System Tick Clock Source Selection
[2] CLKSRC 0 = Clock source is the (optional) external reference clock.
1 = Core clock used for SysTick.

System Tick Interrupt Enabled

0 = Counting down to 0 does not cause the SysTick exception to be pended. Software can use
[1] TICKINT COUNTFLAG to determine if a count to zero has occurred.

1 = Counting down to 0 will cause the SysTick exception to be pended. Clearing the SysTick current value
register by a register write in software will not cause SysTick to be pended.

System Tick Counter Enabled
[0] ENABLE 0 = Counter Disabled.
1 = Counter will operate in a multi-shot manner.
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SysTick Reload Value Reqister (SYST LOAD)

Register Offset R/W |Description Reset Value
SYST_LOAD SCS_BA+0x14 R/W  |SysTick Reload Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RELOAD
15 14 13 12 11 10 9 8
RELOAD
7 6 5) 4 3 2 1 0
RELOAD
Bits Description
[31:24] |Reserved Reserved.
[23:0] RELOAD System Tick ReI?ad Value .
The value to load into the Current Value register when the counter reaches 0.
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SysTick Current Value Reqister (SYST VAL)

Register Offset R/W  |Description Reset Value
SYST_VAL SCS_BA+0x18 R/W  |SysTick Current Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CURRENT
15 14 13 12 11 10 9 8
CURRENT
7 6 5 4 3 2 1 0
CURRENT
Bits |Description
[31:24]|Reserved |Reserved.
System Tick Current Value
[23:0] [CURRENT Current cc_)unter value. This is the vaIL_Je of_the c_ounter at the time it is s_ampled. The cou_nter does not provide
read-modify-write protection. The register is write-clear. A software write of any value will clear the register to
0.
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6.2.14 Nested Vectored Interrupt Controller (NVIC)

The Cortex®-MO provides an interrupt controller as an integral part of the exception mode, named as
“Nested Vectored Interrupt Controller (NVIC)”, which is closely coupled to the processor core and
provides following features:

® Nested and Vectored interrupt support
® Automatic processor state saving and restoration
® Reduced and deterministic interrupt latency

The NVIC prioritizes and handles all supported exceptions. All exceptions are handled in “Handler
Mode”. This NVIC architecture supports 32 (IRQ[31:0]) discrete interrupts with 4 levels of priority. All of
the interrupts and most of the system exceptions can be configured to different priority levels. When an
interrupt occurs, the NVIC will compare the priority of the new interrupt to the current running one’s
priority. If the priority of the new interrupt is higher than the current one, the new interrupt handler will
override the current handler.

When an interrupt is accepted, the starting address of the interrupt service routine (ISR) is fetched from
a vector table in memory. There is no need to determine which interrupt is accepted and branch to the
starting address of the correlated ISR by software. While the starting address is fetched, NVIC will also
automatically save processor state including the registers “PC, PSR, LR, RO~R3, R12” to the stack. At
the end of the ISR, the NVIC will restore the mentioned registers from stack and resume the normal
execution. Thus it will take less and deterministic time to process the interrupt request.

The NVIC supports “Tail Chaining” which handles back-to-back interrupts efficiently without the
overhead of states saving and restoration and therefore reduces delay time in switching to pending ISR
at the end of current ISR. The NVIC also supports “Late Arrival” which improves the efficiency of
concurrent ISRs. When a higher priority interrupt request occurs before the current ISR starts to execute
(at the stage of state saving and starting address fetching), the NVIC will give priority to the higher one
without delay penalty. Thus it advances the real-time capability.

For more detailed information, please refer to the “Arm® Cortex®-MO0 Technical Reference Manual” and
“Arm® v6-M Architecture Reference Manual”.

6.2.14.1 Exception Model and System Interrupt Map

Table 6.2-8 lists the exception model supported by the MOA21/M0A23 series. Software can set four
levels of priority on some of these exceptions as well as on all interrupts. The highest user-configurable
priority is denoted as “0” and the lowest priority is denoted as “3”. The default priority of all the user-
configurable interrupts is “0”. Note that priority “0” is treated as the fourth priority on the system, after
three system exceptions “Reset”, “NMI” and “Hard Fault”.

Exception Name Vector Number Priority
Reset 1 -3
NMI 2 -2
Hard Fault 3 -1
Reserved 4~10 Reserved
SVcCall 11 Configurable
Reserved 12~13 Reserved
PendSVv 14 Configurable
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SysTick 15 Configurable

Interrupt (IRQO ~ IRQ31) 16 ~ 47 Configurable

Table 6.2-8 Exception Model

i Interrupt Number o

N (Bit In Interrupt|/Interrupt Name  fInterrupt Description
Registers)

0~15 - - System exceptions

16 0 BODOUT Brown-Out low voltage detected interrupt

17 1 WDT_INT Watchdog Timer interrupt

18 2 EINT024 External interrupt from EINTO,2,4.

19 3 EINT135 External interrupt from EINT1.3.5

20 4 GPAB_INT External interrupt from PA, PB pin

21 5 GPCD_INT External interrupt from PC, PD pin

22 6 PWMO_INT PWMO interrupt

23 7 Reserved Reserved

24 8 TMRO_INT Timer O interrupt

25 9 TMRL_INT Timer 1 interrupt

26 10 TMR2_INT Timer 2 interrupt

27 11 TMR3_INT Timer 3 interrupt

28 12 UARTO_INT UARTO interrupt

29 13 UARTL_INT UARTL interrupt

30 14 Reserved Reserved

31 15 CANO_INT CANO interrupt

32 16 Reserved Reserved

33 17 Reserved Reserved

34 18 Reserved Reserved

35 19 Reserved Reserved

36 20 Reserved Reserved

37 21 Reserved Reserved

38 22 USCIO0 USCIO interrupt

39 23 Reserved Reserved

40 24 DACO_INT DACQO interrupt

41 25 ACMPOL1_INT ACMPO and ACMP1 interrupt

42 26 PDMA_INT PDMA interrupt
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43 27 uscCi1 USCI1 interrupt

44 28 PWRWU_INT Clock controller interrupt for chip wake-up from power-down state
45 29 ADC_INT ADC interrupt

46 30 CLKFAIL Clock fail detected or IRC Auto Trim interrupt

47 31 Reserved Reserved

Table 6.2-9 Interrupt Number Table

6.2.14.2 Vector Table

When an interrupt is accepted, the processor will automatically fetch the starting address of the interrupt
service routine (ISR) from a vector table in memory. For Armv6-M, the vector table base address is fixed
at 0x00000000. The vector table contains the initialization value for the stack pointer on reset, and the
entry point addresses for all exception handlers. The vector number on previous page defines the order
of entries in the vector table associated with exception handler entry as illustrated in previous section.

Vector Table Word Offset Description
0 SP_main — The Main stack pointer
Vector Number Exception Entry Pointer using that Vector Number

Table 7.2-10 Vector Figure Format

6.2.14.3 Operation Description

NVIC interrupts can be enabled and disabled by writing to their corresponding Interrupt Set-Enable or
Interrupt Clear-Enable register bit-field. The registers use a write-1-to-enable and write-1-to-clear policy,
both registers reading back the current enabled state of the corresponding interrupts. When an interrupt
is disabled, interrupt assertion will cause the interrupt to become Pending, however, the interrupt will
not be activated. If an interrupt is Active when it is disabled, it remains in its Active state until cleared by
reset or an exception return. Clearing the enable bit prevents new activations of the associated interrupt.

NVIC interrupts can be pended/un-pended using a complementary pair of registers to those used to
enable/disable the interrupts, named the Set-Pending Register and Clear-Pending Register
respectively. The registers use a write-1-to-enable and write-1-to-clear policy, both registers reading
back the current pended state of the corresponding interrupts. The Clear-Pending Register has no effect
on the execution status of an Active interrupt.

NVIC interrupts are prioritized by updating an 8-bit field within a 32-bit register (each register supporting
four interrupts).

The general registers associated with the NVIC are all accessible from a block of memory in the System
Control Space and will be described in next section.
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6.2.14.4 NVIC Control Registers

MOA21/MOA2 ri

R: read only, W: write only, R/W: both read and write

Register Offset R/W [Description Reset Value
NVIC Base Address:

NVIC_BA = 0xEO000_E100

NVIC_ISERO NVIC_BA+0x000 R/W [IRQO ~ IRQ31 Set-enable Control Register 0x0000_0000
NVIC_ICERO NVIC_BA+0x080 R/W [IRQO ~ IRQ31 Clear-enable Control Register 0x0000_0000
NVIC_ISPRO NVIC_BA+0x100 R/W [IRQO ~ IRQ31 Set-pending Control Register 0x0000_0000
NVIC_ICPRO NVIC_BA+0x180 R/W |IRQO ~ IRQ31 Clear-pending Control Register 0x0000_0000
NVIC_IABRO NVIC_BA+0x200 R/W [IRQO ~ IRQ31 Active Bit Register 0x0000_0000
NVIC_IPRn OXEOO0E400 o )

n:O,l_..7 . R/W [IRQO ~ IRQ31 Priority Control Register 0x0000_0000
STIR OxEOOOEFO00 R/W |Software Trigger Interrupt Registers 0x0000_0000
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IRO0 ~ IRQ31 Set-enable Control Register (NVIC ISERO0)

Register Offset R/W |Description Reset Value
NVIC_ISERO NVIC_BA+0x000 R/W [IRQO ~ IRQ31 Set-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5) 4 3 2 1 0
SETENA

Bits Description

Interrupt Set Enable Bit

The NVIC_ISERO registers enable interrupts, and show which interrupts are enabled
Write Operation:

0 = No effect.

[31:0] |SETENA
1 = Interrupt Enabled.
Read Operation:

0 = Interrupt Disabled.

1 = Interrupt Enabled.
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IRO0 ~ IRO31 Clear-enable Control Register (NVIC ICERO)

Register Offset R/W |Description Reset Value
NVIC_ICERO NVIC_BA+0x080 R/W |IRQO ~ IRQ31 Clear-enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5) 4 3 2 1 0
CALENA

Bits Description

Interrupt Clear Enable Bit

The NVIC_ICERO registers disable interrupts, and show which interrupts are enabled.
Write Operation:

0 = No effect.

[31:0] [CALENA .
1 = Interrupt Disabled.
Read Operation:

0 = Interrupt Disabled.

1 = Interrupt Enabled.

Jan. 23, 2024 Page 161 of 744 Rev 1.04



nuvoTon MOA21/M0A2 ri

IRO0 ~ IRO31 Set-pending Control Reqgister (NVIC ISPR0)

Register Offset R/W |Description Reset Value
NVIC_ISPRO NVIC_BA+0x100 R/W |IRQO ~ IRQ31 Set-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5) 4 3 2 1 0
SETPEND

Bits |Description

Interrupt Set-pending

The NVIC_ISPRO registers force interrupts into the pending state, and show which interrupts are pending
Write Operation:

0 = No effect.

[31:0] [SETPEND . .
1 = Changes interrupt state to pending.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRO0 ~ IROQ31 Clear-pending Control Register (NVIC ICPRO0)

Register Offset R/W |Description Reset Value
NVIC_ICPRO NVIC_BA+0x180 R/W |IRQO ~ IRQ31 Clear-pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5) 4 3 2 1 0
CALPEND

Bits |Description

Interrupt Clear-pending

The NVIC_ICPRO registers remove the pending state from interrupts, and show which interrupts are pending
Write Operation:

0 = No effect.

[31:0]|CALPEND . .
1 = Removes pending state an interrupt.
Read Operation:

0 = Interrupt is not pending.

1 = Interrupt is pending.
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IRQO0 ~ IRQ31 Active Bit Register (NVIC IABRO)

Register Offset R/W |Description Reset Value
NVIC_IABRO NVIC_BA+0x200 R/W  |IRQO ~ IRQ31 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 3 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO registers indicate which interrupts are active.
[31:0] ACTIVE . .
0 = interrupt not active.
1 = interrupt active.
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IRO0 ~ IRO31 Interrupt Priority Reqgister (NVIC IPRn)

Register Offset R/W |Description Reset Value
NVIC_IPRn OXEOOOE400 o )
n=0.1.7 ~OXA*n R/W |IRQO ~ IRQ31 Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_4n_3 Reserved
23 22 21 20 19 18 17 16
PRI_4n_2 Reserved
15 14 13 12 11 10 9 8
PRI_4n_1 Reserved
7 6 5 4 S 2 1 0
PRI_4n_0 Reserved
Bits Description

Priority of IRQ_4n+3

[31:30] PRI_4n_3 . o L
“0” denotes the highest priority and “3” denotes the lowest priority

[29:24] Reserved Reserved.

Priority of IRQ_4n+2

[23:22] PRI_4n_2 . o o
“0” denotes the highest priority and “3” denotes the lowest priority

[21:16] Reserved Reserved.

Priority of IRQ_4n+1

[15:14] PRI_4n_1 . o o
“0” denotes the highest priority and “3” denotes the lowest priority

[13:8] Reserved Reserved.
Priority of IRQ_4n+0
[7:6] PRI_4n_0 . o L
“0” denotes the highest priority and “3” denotes the lowest priority
[5:0] Reserved Reserved.
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Software Trigger Interrupt Register (STIR)

Register Offset R/W  |Description Reset Value
STIR OXEOOOEFO00 R/W  |Software Trigger Interrupt Registers 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved INTID
7 6 5) 4 3 2 1 0
INTID
Bits |Description
[31:9]|Reserved |Reserved.
Interrupt ID
[8:0] |INTID Write to the STIR To Generate An Interrupt from Software
When the USERSETMPEND bit in the SCR is set to 1, unprivileged software can access the STIR
Interrupt ID of the interrupt to trigger, in the range 0-31. For example, a value of 0x03 specifies interrupt IRQ3.
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6.2.14.5 NMI Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value
NMI Base Address:

NMI_BA = 0x4000_0300

NMIEN NMI_BA+0x00 R/W  |NMI Source Interrupt Enable Register 0x0000_0000
NMISTS NMI_BA+0x04 R NMI Source Interrupt Status Register 0x0000_0000
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NMI Source Interrupt Enable Reqgister (NMIEN)

Register Offset R/W  |Description Reset Value
NMIEN NMI_BA+0x00 R/W  INMI Source Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UARTL_INT UARTO_INT EINT5 EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5) 4 3 2 1 0
Reserved CLKFAIL Reserved PWRWU_INT IRC_INT BODOUT

Bits Description

[31:16] |Reserved Reserved.

UART1 NMI Source Enable (Write Protect)

0 = UART1 NMI source Disabled.

1 = UART1 NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[15] |UARTL_INT

UARTO NMI Source Enable (Write Protect)

0 = UARTO NMI source Disabled.

1 = UARTO NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[14]  |UARTO_INT

External Interrupt From PC.7 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PC.7 pin NMI source Disabled.

[13] EINT5 _ _
1 = External interrupt from PC.7 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt From PC.6 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PC.6 pin NMI source Disabled.

[12] EINT4 _ .
1 = External interrupt from PC.6 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt From PC.3 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PC.3 pin NMI source Disabled.

[11] EINT3 ) )
1 = External interrupt from PC.3 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt From PC.4 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PC.4 pin NMI source Disabled.

[10] EINT2 . )
1 = External interrupt from PC.4 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[9] EINT1 External Interrupt From PC.5 Pin NMI Source Enable (Write Protect)
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0 = External interrupt from PC.5 pin NMI source Disabled.
1 = External interrupt from PC.5 pin NMI source Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

External Interrupt From PA.3 or PB.5 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PA.3 or PB.5 pin NMI source Disabled.

1 = External interrupt from PA.3 or PB.5 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

8] EINTO

[7:5] Reserved Reserved.

Clock Fail Detected and IRC Auto Trim Interrupt NMI Source Enable (Write Protect)
0 = Clock fail detected and IRC Auto Trim interrupt NMI source Disabled.

1 = Clock fail detected and IRC Auto Trim interrupt NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[4] CLKFAIL

[3] Reserved Reserved.

Power-down Mode Wake-up NMI Source Enable (Write Protect)
0 = Power-down mode wake-up NMI source Disabled.

2] PWRWU_INT

1 = Power-down mode wake-up NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

IRC TRIM NMI Source Enable (Write Protect)

0 = IRC TRIM NMI source Disabled.

1 =IRC TRIM NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

1] IRC_INT

BOD NMI Source Enable (Write Protect)

0 = BOD NMI source Disabled.

1 = BOD NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.

0] BODOUT
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NMI Source Interrupt Status Register (NMISTS)

Register Offset R/W  |Description Reset Value
NMISTS NMI_BA+0x04 R NMI Source Interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
UARTL_INT UARTO_INT EINT5 EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5) 4 3 2 1 0
Reserved CLKFAIL Reserved PWRWU_INT IRC_INT BODOUT
Bits Description
[31:16] |Reserved Reserved.

UART1 Interrupt Flag (Read Only)
[15] UARTL_INT 0 = UARTL1 interrupt is deasserted.
1 = UARTL1 interrupt is asserted.

UARTO Interrupt Flag (Read Only)
[14] UARTO_INT 0 = UART1 interrupt is deasserted.
1 = UARTL1 interrupt is asserted.

External Interrupt From PC.7 Pin Interrupt Flag (Read Only)
[13] EINT5 0 = External Interrupt from PC.7 interrupt is deasserted.
1 = External Interrupt from PC.7 interrupt is asserted.

External Interrupt From PC.6 Pin Interrupt Flag (Read Only)
[12] EINT4 0 = External Interrupt from PC.6 interrupt is deasserted.
1 = External Interrupt from PC.6 interrupt is asserted.

External Interrupt From PC.3 Pin Interrupt Flag (Read Only)
[11] EINT3 0 = External Interrupt from PC.3 interrupt is deasserted.
1 = External Interrupt from PC.3 interrupt is asserted.

External Interrupt From PC.4 Pin Interrupt Flag (Read Only)
[10] EINT2 0 = External Interrupt from PC.4 interrupt is deasserted.
1 = External Interrupt from PC.4 interrupt is asserted.

External Interrupt From PC.5 Pin Interrupt Flag (Read Only)
[9] EINT1 0 = External Interrupt from PC.5 interrupt is deasserted.
1 = External Interrupt from PC.5 interrupt is asserted.

External Interrupt From PA.3 or PB.5 Pin Interrupt Flag (Read Only)
[8] EINTO 0 = External Interrupt from PA.3 or PB.5 interrupt is deasserted.
1 = External Interrupt from PA.3 or PB.5 interrupt is asserted.

[7:5] Reserved Reserved.
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Clock Fail Detected or IRC Auto Trim Interrupt Flag (Read Only)
[4] CLKFAIL 0 = Clock fail detected or IRC Auto Trim interrupt is deasserted.
1 = Clock fail detected or IRC Auto Trim interrupt is asserted.

[3] Reserved Reserved.

Power-down Mode Wake-up Interrupt Flag (Read Only)
[2] PWRWU_INT 0 = Power-down mode wake-up interrupt is deasserted.
1 = Power-down mode wake-up interrupt is asserted.

IRC TRIM Interrupt Flag (Read Only)
[1] IRC_INT 0 = HIRC TRIM interrupt is deasserted.
1 =HIRC TRIM interrupt is asserted.

BOD Interrupt Flag (Read Only)
[0] BODOUT 0 = BOD interrupt is deasserted.
1 = BOD interrupt is asserted.
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6.2.15 System Control Register

The Cortex®-MO status and operation mode control are managed by System Control Registers. Including
CPUID, Cortex®-M0 interrupt priority and Cortex®-M0 power management can be controlled through
these system control registers.

For more detailed information, please refer to the “Arm® Cortex®-MO0 Technical Reference Manual” and
“Arm® v6-M Architecture Reference Manual”.

R: read only, W: write only, R/W: both read and write

Register  |Offset R/W |Description Reset Value

SCR Base Address:

SCS_BA = 0xEO00_EO000

ICSR SCS_BA+0xD04 R/W [Interrupt Control and State Register 0x0000_0000

AIRCR SCS_BA+0xD0OC R/W |Application Interrupt and Reset Control Register 0xFA05_0000

SCR SCS_BA+0xD10 R/W [System Control Register 0x0000_0000

SHPR2 SCS_BA+0xD1C R/W |System Handler Priority Register 2 0x0000_0000

SHPR3 SCS_BA+0xD20 R/W |System Handler Priority Register 3 0x0000_0000
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Interrupt Control State Reqgister (ICSR)

Register Offset R/W |Description Reset Value
ICSR SCS_BA+0xD04 R/W  |Interrupt Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSET Reserved PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR Reserved
23 22 21 20 19 18 17 16
ISRPREEMPT | ISRPENDING Reserved VECTPENDING
15 14 13 12 11 10 9 8
VECTPENDING RETTOBASE Reserved
7 6 5 4 3 2 1 0
Reserved VECTACTIVE

Bits |Description

NMI Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes NMI exception state to pending.

Read Operation:

[31] |NMIPENDSET L .
0 = NMI exception is not pending.

1 = NMI exception is pending.

Note: Because NMI is the highest-priority exception, normally the processor enters the NMI exception
handler as soon as it detects a write of 1 to this bit. Entering the handler then clears this bit to 0. This
means a read of this bit by the NMI exception handler returns 1 only if the NMI signal is reasserted while
the processor is executing that handler.

[30:29]|Reserved Reserved.

PendSV Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes PendSV exception state to pending.
[28] |PENDSVSET .
Read Operation:

0 = PendSV exception is not pending.
1 = PendSV exception is pending.

Note: Writing 1 to this bit is the only way to set the PendSV exception state to pending.

PendSV Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the PendSV exception.

Note: This is a write only bit. To clear the PENDSV bit, you must “write 0 to PENDSVSET and write 1
to PENDSVRTC_CAL” at the same time.

[27] |PENDSVCLR
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(26]

PENDSTSET

SysTick Exception Set-pending Bit

Write Operation:

0 = No effect.

1 = Changes SysTick exception state to pending.
Read Operation:

0 = SysTick exception is not pending.

1 = SysTick exception is pending.

(25]

PENDSTCLR

SysTick Exception Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the SysTick exception.

Note: This is a write only bit. To clear the PENDST bit, you must “write 0 to PENDSTSET and write 1
to PENDSTRTC_CAL” at the same time.

(24]

Reserved

Reserved.

(23]

ISRPREEMPT

Interrupt Preempt Bit (Read Only)
If set, a pending exception will be serviced on exit from the debug halt state.

(22]

ISRPENDING

Interrupt Pending Flag, Excluding NMI and Faults (Read Only)
0 = Interrupt not pending.
1 = Interrupt pending.

[21:18]

Reserved

Reserved.

[17:12]

VECTPENDING

Number of the Highest Pended Exception

Indicate the Exception Number of the Highest Priority Pending Enabled Exception
0 = no pending exceptions.

Nonzero = the exception number of the highest priority pending enabled exception.

The value indicated by this field includes the effect of the BASEPRI and FAULTMASK registers, but
not any effect of the PRIMASK register.

(11]

RETTOBASE

Preempted Active Exceptions Indicator

Indicate whether There are Preempted Active Exceptions

0 = there are preempted active exceptions to execute.

1 = there are no active exceptions, or the currently-executing exception is the only active exception.

[10:6]

Reserved

Reserved.

[5:0]

VECTACTIVE

Number of the Current Active Exception
0 = Thread mode.
Non-zero = The exception number of the currently active exception.
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Application Interrupt and Reset Control Register (AIRCR)

Register  |Offset R/W |Description Reset Value
AIRCR SCS_BA+0xDO0OC R/W |Application Interrupt and Reset Control Register 0xFA05_0000
31 30 29 28 27 26 25 24
VECTORKEY
23 22 21 20 19 18 17 16
VECTORKEY
15 14 13 12 11 10 9 8
ENDIANNESS Reserved PRIGROUP
7 6 5) 4 3 2 1 0
Reserved SYSR%SETRE VECT(\:/LERACTI VECTRESET

Bits |Description

Register Access Key

When writing this register, this field should be O0x05FA, otherwise the write action will be
[31:16]|VECTORKEY unpredictable.

The VECTORKEY filed is used to prevent accidental write to this register from resetting the system
or clearing of the exception status.

Data Endianness
[15] ENDIANNESS 0 = Little-endian.
1 = Big-endian.

[14:11]|Reserved Reserved.

Interrupt Priority Grouping

[10:8] |PRIGROUP o _ . o o
This field determines the Split Of Group priority from subpriority,

[7:3] |Reserved Reserved.

System Reset Request

Writing This Bit to 1 Will Cause A Reset Signal To Be Asserted To The Chip And Indicate A Reset Is
Requested

This bit is write only and self-cleared as part of the reset sequence.

21 [sYSRESETREQ

Exception Active Status Clear Bit

Setting This Bit To 1 Will Clears All Active State Information For Fixed And Configurable Exceptions
[1] VECTCLRACTIVE|_ = . . ) )
This bit is write only and can only be written when the core is halted.

Note: It is the debugger’s responsibility to re-initialize the stack.

[0] VECTRESET Reserved.
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PRIGROUP Binary Point PriSr:(t);Fl;its Subpriority Bits g;ji?rli)tieés el CllE Subpriorities
0b000 DXXXXXXX.Y [7:1] [0] 128 2

0b001 bXXXXXX.yy [7:2] [1:0] 64 4

0b010 bxxxxx.yyy [7:3] [2:0] 32 8

0b011 bXxxx.yyyy [7:4] [3;0] 16 16

0b100 bXxxx.yyyyy [7:5] [4:0] 8 32

0b101 bxx.yyyyyy [7:6] [5:0] 4 64

0b110 bx.yyyyyyy [7] [6:0] 2 128

Ob111 b.yyyyyyyy None [7:0] 1 256

Table 6.2-10 Priority Grouping
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System Control Register (SCR)

Register Offset R/W Description Reset Value
SCR SCS_BA+0xD10 R/W System Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND Reserved SLEEPDEEP |SLEEPONEXIT| Reserved

Bits |Description

[31:5]|Reserved Reserved.

Send Event on Pending

0 = Only enabled interrupts or events can wake up the processor, while disabled interrupts are excluded.
4] SEVONPEND 1 = Enabled events and all interrupts, including disabled interrupts, can wake up the processor.

When an event or interrupt enters pending state, the event signal wakes up the processor from WFE. If
the processor is not waiting for an event, the event is registered and affects the next WFE.

The processor also wakes up on execution of an SEV instruction or an external event.

[3] Reserved Reserved.

Processor Deep Sleep and Sleep Mode Selection

Control Whether the Processor Uses Sleep Or Deep Sleep as its Low Power Mode.

[2] |SLEEPDEEP 0=s
= Sleep.

1 = Deep sleep.

Sleep-on-exit Enable Control

This bit indicate Sleep-On-Exit when Returning from Handler Mode to Thread Mode.
[1] SLEEPONEXIT 0 = Do not sleep when returning to Thread mode.

1 = Enter sleep, or deep sleep, on return from an ISR to Thread mode.

Note: Setting this bit to 1 enables an interrupt driven application to avoid returning to an empty main
application.

[0] Reserved Reserved.
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System Handler Priority Reqgister 2 (SHPR2)

Register Offset R/W  |Description Reset Value
SHPR2 SCS_BA+0xD1C R/W  |System Handler Priority Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:30] PRI 11 Priority of Syste'm Handllerlll - SvCall .
“0” denotes the highest priority and “3” denotes the lowest priority.
[29:0] Reserved Reserved.

Jan. 23, 2024 Page 178 of 744 Rev 1.04



nuvoTon MOA21/M0A2 ri

System Handler Priority Reqgister 3 (SHPR3)

Register Offset R/W  |Description Reset Value
SHPR3 SCS_BA+0xD20 R/W  |System Handler Priority Register 3 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:30] PRI_15 Priority of Syste'm Handller. 15 — SysTick .
“0” denotes the highest priority and “3” denotes the lowest priority.
[29:24] Reserved Reserved.
[23:22] PRI 14 Priority of Syste.m Handl.er. 14 — PendSV N
“0” denotes the highest priority and “3” denotes the lowest priority.
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6.3 Clock Controller

6.3.1 Overview

The clock controller generates clocks for the whole chip, including system clocks and all peripheral
clocks. The clock controller also implements the power control function with the individually clock
ON/OFF control, clock source selection and a clock divider. The chip will not enter Power-down mode
until CPU sets the Power-down enable bit PDEN(CLK_PWRCTL][7]) and Cortex®-MO0 core executes the
WFI instruction. After that, chip enters Power-down mode and wait for wake-up interrupt source triggered
to leave Power-down mode. In Power-down mode, the clock controller turns off the 4~24 MHz external
high speed crystal (HXT) and 48 MHz internal high speed RC oscillator (HIRC) to reduce the overall
system power consumption. Figure 6.3-1 shows the clock generator and the overview of the clock
source control.
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Figure 6.3-1 Clock Generator Global View Diagram

6.3.2 Clock Generator
The clock generator consists of 4 clock sources, which are listed below:

32.768 kHz external low speed crystal oscillator (LXT)

® 4~24 MHz external high speed crystal oscillator (HXT)
® 48 MHz internal high speed RC oscillator (HIRC)
® 38.4 kHz internal low speed RC oscillator (LIRC)
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LXTEN (CLK_PWRCTL[1])

X32_IN
External 32.768
(o kHz Crystal

(LXT)

LXT

\j

X32_OUT
HXTEN (CLK_PWRCTL[0])
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(o MHz Crystal
(HXT)

HXT

v

XT1_OUT
HIRCEN (CLK_PWRCTL[2])
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(HIRC)

HIRC

\j
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(LIRC)
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\j

Figure 6.3-2 Clock Generator Block Diagram
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6.3.3 System Clock and SysTick Clock

The system clock has 4 clock sources, which were generated from clock generator block. The clock
source switch depends on the register HCLKSEL (CLK_CLKSELO[2:0]). The block diagram is shown in

Figure 6.3-3
— HCLKSEL
(CLK_CLKSELO[2:0])
HIRC X
T 3y 111
CPUCLK ,cpy |
I HCLK
LXT U/(HCLKDIV+1) |——¢—="—»{ AHB |
——» 001 HCLKDIV PCLKO
T (CLK_CLKDIVO[3:0) | > APBO]
— 7 000 PCLK1
CPU in Power Down Mode "= »{ APBL |

Figure 6.3-3 System Clock Block Diagram

There are two clock fail detectors to observe HXT and LXT clock source and they have individual enable
and interrupt control. When HXT detector is enabled, the HIRC clock is enabled automatically. When
LXT detector is enabled, the LIRC clock is enabled automatically.

When HXT clock detector is enabled, the system clock will auto switch to HIRC if HXT clock stop being
detected on the following condition: system clock source comes from HXT. If HXT clock stop condition
is detected, the HXTFIF (CLK_CLKDSTSI[O]) is set to 1 and chip will enter interrupt if HXTFIEN
(CLK_CLKDCTL[5]) is set to 1. User can trying to recover HXT by disable HXT and enable HXT again
to check if the clock stable bit is set to 1 or not. If HXT clock stable bit is set to 1, it means HXT is recover
to oscillate after re-enable action and user can switch system clock to HXT again.

The HXT clock stop detect and system clock switch to HIRC procedure is shown in Figure 6.3-4.
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Set HXTFDEN To enable
HXT clock detector

€—NO

HXTFIF = 1?

YES

System clock keep
original clock

System clock source =

CHYT™ 2 NO—>

YES

v

Switch system clock to
HIRC

Figure 6.3-4 HXT Stop Protect Procedure

The clock source of SysTick in Cortex®-M0 core can use CPU clock or external clock (SYST_CTRL[2)).
If using external clock, the SysTick clock (STCLK) has 5 clock sources. The clock source switch depends
on the setting of the register STCLKSEL (CLK_CLKSELO[5:3]). The block diagram is shown in Figure
6.3-5.

STCLKSEL
(CLK_CLKSELO[5:3])

HIRC 1/2 111
HCLK
1/2 011
HXT STCLK
1/2 010 >
LXT
» 001
HXT
» 000

Figure 6.3-5 SysTick Clock Control Block Diagram

6.3.4 Peripherals Clock

The peripherals clock has different clock source switch setting, which depends on the different
peripheral. Please refer to the CLK_CLKSELX register description in section 6.3.8.

6.3.5 Power-down Mode Clock
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When entering Power-down mode, system clocks, some clock sources and some peripheral clocks are
disabled. Some clock sources and peripherals clock are still active in Power-down mode.

For theses clocks, which still keep active, are listed below:
® Clock Generator
- 38.4 kHz internal low speed RC oscillator (LIRC) clock
- 32.768 kHz external low speed crystal oscillator (LXT) clock
® Peripherals Clock (When the modules adopt LXT or LIRC as clock source)

6.3.6 Clock Output

This device is equipped with a power-of-2 frequency divider which is composed by16 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is
reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided clocks with the
frequency from Fin/2! to Fin/2%6 where Fi is input clock frequency to the clock divider.

The output formula is Four = Fin/2N*D, where Fi is the input clock frequency, Fou is the clock divider
output frequency and N is the 4-bit value in FREQSEL (CLK_CLKOCTL][3:0]).

When writing 1 to CLKOEN (CLK_CLKOCTL[4]), the chained counter starts to count. When writing O to
CLKOEN (CLK_CLKOCTL[4]), the chained counter continuously runs till divided clock reaches low state
and stays in low state.

CLKOEN Enable
(CLK_CLKOCTLI4]) divide-by-2 counter i FREQSEL
dividlee?t;:;?r;iinter (CLK_CLKOCTL[3:0)
I 12 | 12® | u2® 12" | 12 DIVAEN
M ov2 | 12t | 2| CLK_CLKOCTL[S])
==
\ [ 10000,
HIRC 1101 \ 10001
I . +yf16t01
LIRC
= 5100 | 11:10; MUX CLKO
Il N
HCLK 010 (1111]
LXT -——
———»001 [ ® > \
HXT
000 > /

CLKOSEL (CLK_CLKSEL1[6:4])

Figure 6.3-6 Clock Output Block Diagram

Jan. 23, 2024 Page 185 of 744 Rev 1.04



6.3.7

NnNUvVOTOoN

Register Map

MOA21/MOA2 ri

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
CLK Base Address:

CLK_BA = 0x4000_0200

CLK_PWRCTL CLK_BA+0x00 |R/W [System Power-down Control Register 0xB901_001X
CLK_AHBCLK CLK_BA+0x04 |R/W |AHB Devices Clock Enable Control Register 0x0000_0004
CLK_APBCLKO |CLK_BA+0x08 |R/W |APB Devices Clock Enable Control Register 0 0x0000_0001
CLK_APBCLK1 |CLK_BA+0x0C [R/W |APB Devices Clock Enable Control Register 1 0x0000_0000
CLK_CLKSELO |CLK_BA+0x10 [R/W |Clock Source Select Control Register O 0x0000_003F
CLK_CLKSEL1 |CLK_BA+0x14 |R/W |Clock Source Select Control Register 1 0x4477_773B
CLK_CLKSEL2 |CLK_BA+0x18 |R/W |Clock Source Select Control Register 2 0x0020_032B
CLK_CLKDIVO CLK_BA+0x20 |R/W |Clock Divider Number Register O 0x0000_0000
CLK_PCLKDIV  |CLK_BA+0x34 |[R/W |APB Clock Divider Register 0x0000_0000
CLK_STATUS CLK_BA+0x50 |R Clock Status Monitor Register 0x0000_00XX
CLK_CLKOCTL |CLK_BA+0x60 |R/W |Clock Output Control Register 0x0000_0000
CLK_CLKDCTL |CLK_BA+0x70 |R/W |Clock Fail Detector Control Register 0x0000_0000
CLK_CLKDSTS |CLK_BA+0x74 |R/W |Clock Fail Detector Status Register 0x0000_0000
CLK_CDbuPB CLK_BA+0x78 |R/W |Clock Frequency Range Detector Upper Boundary Register 0x0000_0000
CLK_CDLOWB |CLK_BA+0x7c [R/W |Clock Frequency Range Detector Lower Boundary Register 0x0000_0000
CLK_HXTFSEL |CLK_BA+0xB4 |R/W |HXT Filter Select Control Register 0x0000_0000
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6.3.8 Register Description
System Power-down Control Register (CLK PWRCTL)

Register Offset R/W |Description Reset Value
CLK_PWRCTL CLK_BA+0x00 R/W |System Power-down Control Register 0xB901_001X
&L 30 29 28 27 26 25 24
HXTSELXT HXTGAIN LXTSELXT LXTGAIN
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 S 2 1 0
PDEN PDWKIF PDWKIEN PDWKDLY LIRCEN HIRCEN LXTEN HXTEN

Bits |Description

HXT Crystal Mode Selection
0 = HXT works as external clock mode. PA.5 is configured as external clock input pin.
1 = HXT works as crystal mode. PA.4 and PA.5 are configured as high speed crystal (HXT) pins.

Note 1: When HXTSELXT = 0, PA.4 MFP should be set as GPIO mode. The DC characteristic of XT1_OUT
is the same as GPIO.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

[31] |HXTSELXT

HXT Gain Control Bit (Write Protect)
[30:28]|HXTGAIN |Please refer to HXT Charateristic.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

LXT Crystal Mode Selection
0 = LXT works as external clock mode. PC.5 is configured as external clock input pin.
1 = LXT works as crystal mode. PC.4 and PC.5 are configured as low speed crystal (LXT) pins.

Note 1: When LXTSELXT = 0, PC.4 MFP should be set as GPIO mode. The DC characteristic of X32_OUT
is the same as GPIO.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

[27] |LXTSELXT

LXT Gain Control Bit (Write Protect)
[26:24]|LXTGAIN |Please refer to LXT Charateristic.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[23:8] |Reserved |Reserved.

System Power-down Enable (Write Protect)

When this bit is set to 1, Power-down mode is enabled and chip keeps active utill the CPU sleep mode is
also active and then the chip enters Power-down mode.

[7] PDEN When chip wakes up from Power-down mode, this bit is auto cleared. Users need to set this bit again for
next Power-down.

In Power-down mode, HXT and the HIRC will be disabled in this mode, but LXT and LIRC are not controlled
by Power-down mode. If user disable LIRC before entering power-down mode, this bit should be set after
LIRC disabled 50us.
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In Power-down mode, system clock are disabled, and ignored the clock source selection. The clocks of
peripheral are not controlled by Power-down mode, if the peripheral clock source is from LXT or LIRC.

0 = Chip operating normally or chip in idle mode because of WFI command.
1 = Chip enters Power-down mode instant or wait CPU sleep command WFI.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Power-down Mode Wake-up Interrupt Status

Set by “Power-down wake-up event’, it indicates that resume from Power-down mode”

[6] PDWKIF [The flag is set if any wake-up source is occurred. Refer Power Modes and Wake-up Sources chapter.
Note 1: Write 1 to clear the bit to 0.

Note 2: This bit works only if PDWKIEN (CLK_PWRCTL][5]) set to 1.

Power-down Mode Wake-up Interrupt Enable Bit (Write Protect)

0 = Power-down mode wake-up interrupt Disabled.

[5] PDWKIEN |1 = Power-down mode wake-up interrupt Enabled.

Note 1: The interrupt will occur when both PDWKIF and PDWKIEN are high.
Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

Enable the Wake-up Delay Counter (Write Protect)

When the chip wakes up from Power-down mode, the clock control will delay certain clock cycles to wait
system clock stable.

The delayed clock cycle is 4096 clock cycles when chip works at external high speed crystal oscillator (HXT),
(4] PDWKDLY [and 512 clock cycles when chip works at internal high speed RC oscillator (HIRC).

0 = Clock cycles delay Disabled.
1 = Clock cycles delay Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

LIRC Enable Bit (Write Protect)
0 = Internal low speed RC oscillator (LIRC) Disabled.

[3] LIRCEN .
1 = Internal low speed RC oscillator (LIRC) Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
HIRC Enable Bit (Write Protect)
0 = Internal high speed RC oscillator (HIRC) Disabled.
[2] HIRCEN

1 = Internal high speed RC oscillator (HIRC) Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

LXT Enable Bit (Write Protect)

0 = External low speed crystal (LXT) Disabled.

[1] LXTEN 1 = External low speed crystal (LXT) Enabled.

Note 1: Reset by power on reset.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.

HXT Enable Bit (Write Protect)

0 = Eexternal high speed crystal (HXT) Disabled.

[0] HXTEN 1 = External high speed crystal (HXT) Enabled.

Note 1: Reset by power on reset.

Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.
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AHB Devices Clock Enable Control Reqgister (CLK AHBCLK)
The bits in this register are used to enable/disable clock for system clock, AHB bus devices clock.
Register Offset R/W |Description Reset Value
CLK_AHBCLK CLK_BA+0x04 R/W |AHB Devices Clock Enable Control Register 0x0000_0004
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 S 2 1 0
CRCCKEN Reserved HDIV_EN Reserved ISPCKEN PDMACKEN Reserved
Bits Description
[31:8] Reserved Reserved.
CRC Generator Controller Clock Enable Bit
[7] CRCCKEN 0 = CRC peripheral clock Disabled.
1 = CRC peripheral clock Enabled.
[6:5] Reserved Reserved.
Divider Controller Clock Enable Control
[4] HDIV_EN 0 = Divider controller peripheral clock Disabled.
1 = Divider controller peripheral clock Enabled.
[3] Reserved Reserved.
Flash ISP Controller Clock Enable Bit
[2] ISPCKEN 0 = Flash ISP peripheral clock Disabled.
1 = Flash ISP peripheral clock Enabled.
PDMA Controller Clock Enable Bit
[1] PDMACKEN 0 = PDMA peripheral clock Disabled.
1 = PDMA peripheral clock Enabled.
[0] Reserved Reserved.
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APB Devices Clock Enable Control Register 0 (CLK APBCLKO)
The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W |Description Reset Value
CLK_APBCLKO CLK_BA+0x08 R/W |APB Devices Clock Enable Control Register O 0x0000_0001
&L 30 29 28 27 26 25 24
Reserved ADCCKEN Reserved CANOCKEN
23 22 21 20 19 18 17 16
Reserved UART1CKEN | UARTOCKEN
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 S 2 1 0
ACMPO1CKEN| CLKOCKEN TMR3CKEN TMR2CKEN TMR1CKEN TMROCKEN Reserved WDTCKEN

Bits Description

[31:29] |Reserved Reserved.

Analog-digital-converter Clock Enable Bit
[28] ADCCKEN 0 = ADC clock Disabled.
1 = ADC clock Enabled.

[27:25] |Reserved Reserved.

CANO Clock Enable Bit
[24] CANOCKEN 0 = CANO clock Disabled.
1 = CANO clock Enabled.

[23:18] |Reserved Reserved.

UART1 Clock Enable Bit
[17] UART1CKEN 0 = UARTL1 clock Disabled.
1 = UART1 clock Enabled.

UARTO Clock Enable Bit
[16] UARTOCKEN 0 = UARTO clock Disabled.
1 = UARTO clock Enabled.

[15:8] |Reserved Reserved.

Analog Comparator 0/1 Clock Enable Bit
[7] ACMPO1CKEN 0 = Analog comparator 0/1 clock Disabled.
1 = Analog comparator 0/1 clock Enabled.

CLKO Clock Enable Bit
[6] CLKOCKEN 0 = CLKO clock Disabled.
1 = CLKO clock Enabled.

Timer3 Clock Enable Bit

[5] TMR3CKEN ] i
0 = Timer3 clock Disabled.
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1 = Timer3 clock Enabled.

Timer2 Clock Enable Bit
[4] TMR2CKEN 0 = Timer2 clock Disabled.
1 = Timer2 clock Enabled.

Timerl Clock Enable Bit
[3] TMR1CKEN 0 = Timer1 clock Disabled.
1 = Timerl clock Enabled.

Timer0 Clock Enable Bit
[2] TMROCKEN 0 = TimerO clock Disabled.
1 = TimerO clock Enabled.

[1] Reserved Reserved.

Watchdog Timer Clock Enable Bit (Write Protect)

0 = Watchdog timer clock Disabled.

[0] WDTCKEN 1 = Watchdog timer clock Enabled.

Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.

Note 2: This bit is reset by power on reset, Watchdog reset or software chip reset.
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APB Devices Clock Enable Control Register 1 (CLK APBCLK1)
The bits in this register are used to enable/disable clock for peripheral controller clocks.
Register Offset R/W |Description Reset Value
CLK_APBCLK1 CLK_BA+0x0C R/W |APB Devices Clock Enable Control Register 1 0x0000_0000
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved PWMOCKEN
15 14 13 12 11 10 9 8
Reserved DACCKEN Reserved USCI1CKEN USCIOCKEN
7 6 5 4 S 2 1 0
Reserved
Bits Description
[31:17] Reserved Reserved.
PWMO Clock Enable Bit
[16] PWMOCKEN 0 = PWMO clock Disabled.
1 = PWMO clock Enabled.
[15:13] Reserved Reserved.
DAC Clock Enable Bit
[12] DACCKEN 0 = DAC clock Disabled.
1 = DAC clock Enabled.
[11:10] Reserved Reserved.
USCI1 Clock Enable Bit
[9] USCI1CKEN 0 = USCI1 clock Disabled.
1 = USCI1 clock Enabled.
USCIO Clock Enable Bit
[8] USCIOCKEN 0 = USCIO clock Disabled.
1 = USCIO clock Enabled.
[7:0] Reserved Reserved.
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Clock Source Select Control Register 0 (CLK CLKSELOQ)

Register Offset R/W |Description Reset Value
CLK_CLKSELO CLK_BA+0x10 R/W |Clock Source Select Control Register 0 0x0000_003F
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved STCLKSEL HCLKSEL
Bits |Description
[31:6]|Reserved |Reserved.
Cortex®MO0 SysTick Clock Source Selection (Write Protect)
If SYST_CTRL[2]=0, SysTick uses listed clock source below.
000 = Clock source from HXT.
001 = Clock source from LXT.
010 = Clock source from HXT/2.
[5:3] [STCLKSEL|011 = Clock source from HCLK/2.
111 = Clock source from HIRC/2.
Other = Reserved.
Note 1: If SysTick clock source is not from HCLK (i.e. SYST_CTRL[2] = 0), SysTick clock source must less
than or equal to HCLK/2.
Note 2: This bit is write protected. Refer to the SYS_REGLCTL register.
HCLK Clock Source Selection (Write Protect)
Before clock switching, the related clock sources (both pre-select and new-select) must be turned on.
000 = Clock source from HXT.
001 = Clock source from LXT.
[2:0] |HCLKSEL |011 = Clock source from LIRC.
111= Clock source from HIRC.
Other = Reserved.
Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: Reset by power on reset
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Clock Source Select Control Reqgister 1 (CLK CLKSEL1)
Before clock switching, the related clock sources (pre-selected and newly-selected) must be turned on.

Register Offset R/W |Description Reset Value
CLK_CLKSEL1 CLK_BA+0x14 R/W |Clock Source Select Control Register 1 0x4477_773B
&L 30 29 28 27 26 25 24
Reserved UART1SEL Reserved UARTOSEL
23 22 21 20 19 18 17 16
Reserved TMR3SEL Reserved TMR2SEL
15 14 13 12 11 10 9 8
Reserved TMR1SEL Reserved TMROSEL
7 6 5 4 S 2 1 0
Reserved CLKOSEL WWDTSEL WDTSEL

Bits |Description

[31] Reserved [Reserved.

UART1 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).
010 = Clock source from external low speed crystal oscillator (LXT).
[30:28]JUARTLSEL [011 = Clock source from internal high speed RC oscillator (HIRC).
100 = Clock source from PCLK1.

101 = Clock source from internal low speed RC oscillator (LIRC).
Other = Reserved.

[27] Reserved [Reserved.

UARTO Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).
010 = Clock source from external low speed crystal oscillator (LXT).
[26:24]JUARTOSEL [011 = Clock source from internal high speed RC oscillator (HIRC).
100 = Clock source from PCLKO.

101 = Clock source from internal low speed RC oscillator (LIRC).
Other = Reserved.

[23] Reserved [Reserved.

TIMERS3 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from external low speed crystal oscillator (LXT).
010 = Clock source from PCLK1.

[22:20]| TMR3SEL )
011 = Clock source from external clock T3 pin.

101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).

Others = Reserved.
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[19] Reserved [Reserved.
TIMER2 Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from external low speed crystal oscillator (LXT).
[18:16]| TMR2SEL 010 = Clock source from PCLK1. .
011 = Clock source from external clock T2 pin.
101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
[15] Reserved [Reserved.
TIMERL1 Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from external low speed crystal oscillator (LXT).
[14:12] | TMR1SEL 010 = Clock source from PCLKO. ‘
011 = Clock source from external clock T1 pin.
101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
[11] |Reserved |Reserved.
TIMERO Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from external low speed crystal oscillator (LXT).
[10:8] [TMROSEL 010 = Clock source from PCLKO. .
011 = Clock source from external clock TO pin.
101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
[7] Reserved |Reserved.
Clock Divider Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from external low speed crystal oscillator (LXT).
[6:4] |CLKOSEL [010 = Clock source from HCLK.
100 = Clock source from internal low speed RC oscillator (LIRC).
101 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
Window Watchdog Timer Clock Source Selection (Write Protect)
3:2] |wwoTsEL 10 = Clock source from HCLK/2048. .
11 = Clock source from internal low speed RC oscillator (LIRC).
Others = Reserved.
Watchdog Timer Clock Source Selection (Write Protect)
01 = Clock source from external low speed crystal oscillator (LXT).
10 = Clock source from HCLK/2048.
[1:0] [WDTSEL (11 = Clock source from internal low speed RC oscillator (LIRC).
Others = Reserved.
Note: This bit is write protected. Refer to the SYS_REGLCTL register. 2. It will be forced to 11 when
CONFIGO[31], CONFIGO0[4], CONFIGO[3] are all ones.
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Clock Source Select Control Register 2 (CLK CLKSEL?2)

Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register Offset R/W |Description Reset Value
CLK_CLKSEL2 CLK_BA+0x18 R/W |Clock Source Select Control Register 2 0x0020_032B
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved ADCSEL Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5) 4 3 2 1 0
Reserved
Bits Description
[31:22] |Reserved Reserved.
ADC Clock Source Selection
00 = Clock source from external high speed crystal oscillator (HXT) clock.
[21:20] |ADCSEL 01 = Reserved.
10 = Clock source from PCLK1.
11 = Clock source from internal high speed RC oscillator (HIRC) clock.
[19:0] Reserved Reserved.
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Clock Divider Number Register 0 (CLK CLKDIV0)

Register Offset R/W |Description Reset Value
CLK_CLKDIVO CLK_BA+0x20 R/W  |Clock Divider Number Register O 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
ADCDIV
15 14 13 12 11 10 9 8
UART1DIV UARTODIV
7 6 5 4 3 2 1 0
Reserved HCLKDIV
Bits Description

[31:24] |Reserved Reserved.

ADC Clock Divide Number From ADC Clock Source

[23:16] |ADCDIV
ADC clock frequency = (ADC clock source frequency) / (ADCDIV + 1).

UART1 Clock Divide Number From UART1 Clock Source

[15:12] |UART1DIV
UART1 clock frequency = (UART1 clock source frequency) / (UART1DIV + 1).

UARTO Clock Divide Number From UARTO Clock Source

[11:8] |UARTODIV
UARTO clock frequency = (UARTO clock source frequency) / (UARTODIV + 1).

[7:4] Reserved Reserved.

HCLK Clock Divide Number From HCLK Clock Source

[3:0] HCLKDIV
HCLK clock frequency = (HCLK clock source frequency) / (HCLKDIV + 1).
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Register Offset R/W  [Description

Reset Value

CLK_PCLKDIV CLK_BA+0x34 R/W  [APB Clock Divider Register

0x0000_0000

31 30 29 28 27 26

25 24

Reserved

23 22 21 20 19 18

17 16

Reserved

15 14 13 12 11 10

Reserved

7 6 5 4 3 2

1 0

Reserved APB1DIV Reserved

APBODIV

Bits Description

[31:7] Reserved Reserved.

APB1 Clock Dlvider

APB1 clock can be divided from HCLK
000: PCLK1 = HCLK.

001: PCLK1 = 1/2 HCLK.

010: PCLK1 = 1/4 HCLK.

011: PCLK1 = 1/8 HCLK.

100: PCLK1 = 1/16 HCLK.

Others: Reserved.

[6:4] APB1DIV

[3] Reserved Reserved.

APBO Clock Dlvider

APBO clock can be divided from HCLK
000: PCLKO = HCLK.

001: PCLKO = 1/2 HCLK.

010: PCLKO = 1/4 HCLK.

011: PCLKO = 1/8 HCLK.

100: PCLKO = 1/16 HCLK.

Others: Reserved.

[2:0] APBODIV
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Clock Status Monitor Register (CLK _STATUS)

The bits in this register are used to monitor if the chip clock source is stable or not, and whether the
clock switch is failed.

Register Offset R/W  |Description Reset Value
CLK_STATUS CLK_BA+0x50 R Clock Status Monitor Register 0x0000_00XX
&L 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 S 2 1 0
CLKSFAIL Reserved HIRCSTB LIRCSTB Reserved LXTSTB HXTSTB

Bits |Description

[31:8]|Reserved |Reserved.

Clock Switching Fail Flag (Read Only)

This bit is updated when software switches system clock source. If switch target clock is stable, this bit will be
set to 0. If switch target clock is not stable, this bit will be set to 1.

[7] |CLKSFAIL 0 = Clock switching success.
1 = Clock switching failure.

Note: Write 1 to clear the bit to 0.

[6:5] |Reserved [Reserved.

HIRC Clock Source Stable Flag (Read Only)
[4] HIRCSTB |0 = Internal high speed RC oscillator (HIRC) clock is not stable or disabled.
1 = Internal high speed RC oscillator (HIRC) clock is stable and enabled.

LIRC Clock Source Stable Flag (Read Only)
[3] LIRCSTB |0 = Internal low speed RC oscillator (LIRC) clock is not stable or disabled.
1 = Internal low speed RC oscillator (LIRC) clock is stable and enabled.

[2] |Reserved |Reserved.

LXT Clock Source Stable Flag (Read Only)
[1] |LXTSTB |0 = External low speed crystal oscillator (LXT) clock is not stable or disabled.
1 = External low speed crystal oscillator (LXT) clock is stabled and enabled.

HXT Clock Source Stable Flag (Read Only)
[0] HXTSTB |0 = External high speed crystal oscillator (HXT) clock is not stable or disabled.
1 = External high speed crystal oscillator (HXT) clock is stable and enabled.
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Clock Output Control Register (CLK CLKOCTL)

Register Offset R/W  |Description Reset Value
CLK_CLKOCTL CLK_BA+0x60 R/W  |Clock Output Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved DIV1EN CLKOEN FREQSEL

Bits Description

[31:6] |Reserved Reserved.

Clock Output Divide One Enable Bit
[5] DIV1EN 0 = Clock Output will output clock with source frequency divided by FREQSEL.
1 = Clock Output will output clock with source frequency.

Clock Output Enable Bit
[4] CLKOEN 0 = Clock Output function Disabled.
1 = Clock Output function Enabled.

Clock Output Frequency Selection
The formula of output frequency is
Fout = Fln/2(N+1)'

[3:0] |FREQSEL ) ]
Fi, is the input clock frequency.

Fout is the frequency of divider output clock.

N is the 4-bit value of FREQSEL[3:0].
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Clock Fail Detector Control Reqgister (CLK CLKDCTL)

Register Offset R/W |Description Reset Value

CLK_CLKDCTL CLK_BA+0x70 R/W [Clock Fail Detector Control Register 0x0000_0000

31 30 29 28 27 26 25 24

Reserved
23 22 21 20 19 18 17 16
Reserved HXTFQIEN HXTFQDEN

15 14 13 12 11 10 9 8
Reserved LXTFIEN LXTFDEN Reserved

7 6 5) 4 3 2 1 0
Reserved HXTFIEN HXTFDEN Reserved

Bits [Description

[31:18] [Reserved |Reserved.

HXT Clock Frequency Range Detector Interrupt Enable Bit
[17] HXTFQIEN |0 = External high speed crystal oscillator (HXT) clock frequency range detector fail interrupt Disabled.
1 = External high speed crystal oscillator (HXT) clock frequency range detector fail interrupt Enabled.

HXT Clock Frequency Range Detector Enable Bit
[16] HXTFQDEN |0 = External high speed crystal oscillator (HXT) clock frequency range detector Disabled.
1 = External high speed crystal oscillator (HXT) clock frequency range detector Enabled.

[15:14] |Reserved |Reserved.

LXT Clock Fail Interrupt Enable Bit
[13] LXTFIEN 0 = External low speed crystal oscillator (LXT) clock fail interrupt Disabled.
1 = External low speed crystal oscillator (LXT) clock fail interrupt Enabled.

LXT Clock Fail Detector Enable Bit
[12] LXTFDEN |0 = External low speed crystal oscillator (LXT) clock fail detector Disabled.
1 = External low speed crystal oscillator (LXT) clock fail detector Enabled.

[11:6] |[Reserved |Reserved.

HXT Clock Fail Interrupt Enable Bit
[5] HXTFIEN 0 = External high speed crystal oscillator (HXT) clock fail interrupt Disabled.
1 = External high speed crystal oscillator (HXT) clock fail interrupt Enabled.

HXT Clock Fail Detector Enable Bit
[4] HXTFDEN |0 = External high speed crystal oscillator (HXT) clock fail detector Disabled.
1 = External high speed crystal oscillator (HXT) clock fail detector Enabled.

[3:0] |Reserved |Reserved.
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Clock Fail Detector Status Register (CLK _CLKDSTS)

Register Offset R/W |Description Reset Value
CLK_CLKDSTS CLK_BA+0x74 R/W |Clock Fail Detector Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved HXTFQIF
7 6 5) 4 3 2 1 0
Reserved LXTFIF HXTFIF

Bits Description

[31:9] [Reserved Reserved.

HXT Clock Frequency Range Detector Interrupt Flag (Write Protect)

0 = External high speed crystal oscillator (HXT) clock frequency is normal.
[8] HXTFQIF . . .
1 = External high speed crystal oscillator (HXT) clock frequency is abnormal.

Note: Write 1 to clear the bit to 0.

[7:2] Reserved Reserved.

LXT Clock Fail Interrupt Flag (Write Protect)
0 = External low speed crystal oscillator (LXT) clock is normal.

[1] LXTFIF .

1 = External low speed crystal oscillator (LXT) stops.

Note: Write 1 to clear the bit to O.

HXT Clock Fail Interrupt Flag (Write Protect)

0 = External high speed crystal oscillator (HXT) clock is normal.
[0] HXTFIF

1 = External high speed crystal oscillator (HXT) clock stops.
Note: Write 1 to clear the bit to 0.
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Clock Freguency Range Detector Upper Boundary Reqister (CLK _CDUPB)

Register Offset R/W |Description Reset Value
CLK_CDUPB |CLK_BA+0x78 |R/W [Clock Frequency Range Detector Upper Boundary Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved UPERBD
7 6 5) 4 3 2 1 0
UPERBD
Bits |Description
[31:10]|Reserved |Reserved.
HXT Clock Frequency Range Detector Upper Boundary Value
[9:0] |UPERBD The bits define the maximum value of frequency range detector window.
When HXT frequency is higher than this maximum frequency value, the HXT Clock Frequency Range Detector
Interrupt Flag will be set to 1.

Jan. 23, 2024 Page 203 of 744 Rev 1.04



NnNUvVOTOoN MOA21/MOA2

ri
Clock Frequency Range Detector Lower Boundary Register (CLK CDLOWB)
Register Offset R/W |Description Reset Value
CLK_CDLOWB |CLK_BA+0x7c |R/W |Clock Frequency Range Detector Lower Boundary Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved LOWERBD
7 6 5) 4 3 2 1 0
LOWERBD
Bits |Description
[31:10]|Reserved [Reserved.
HXT Clock Frequency Range Detector Lower Boundary Value
[9:0] |LOWERBD The bits define the minimum value of frequency range detector window.
When HXT frequency is lower than this minimum frequency value, the HXT Clock Frequency Range Detector
Interrupt Flag will be set to 1.

Frequency out of range will be asserted when HIRC_period*1024> HXT_period*CLK_DUPB or
HIRC_period*1024 < HXT_period*CLK_CDLOWB
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HXT Filter Select Control Reqgister (CLK HXTFSEL)

Register Offset R/W |Description Reset Value
CLK_HXTFSEL CLK_BA+0xB4 R/W  |HXT Filter Select Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved HXTFSEL
Bits Description
[31:1] Reserved Reserved.
HXT Filter Select
0] HXTESEL 0 = HXT frequency ?s greater than12 MHz.
1 = HXT frequency is less than or equal to 12 MHz.
Note: This bit should not be changed during HXT running.
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6.4 Flash Memory Controller (FMC)

6.4.1 Overview

This chip is equipped with 16/32 Kbytes on-chip embedded Flash. A User Configuration block is
provided for system initialization. A loader ROM (LDROM) is used for In-System-Programming (ISP)
function. This chip also supports In-Application-Programming (IAP) function. User switches the code
executing without the chip reset after the embedded Flash is updated.

6.4.2 Features

Supports 16/32 Kbytes application ROM (APROM).

Supports 512 bytes page size for 16/32 Kbytes Flash.

Supports 2 Kbytes loader ROM (LDROM).

Supports configurable Data Flash size to share with APROM.

Supports 12 bytes User Configuration block to control system initialization.

Supports 512 bytes page erase for all embedded Flash.

Supports CRC-32 checksum calculation function.

Supports In-System-Programming (ISP) / In-Application-Programming (IAP) to update
embedded Flash memory.

6.4.3 Block Diagram

The Flash memory controller (FMC) consists of AHB slave interface, Flash control registers, Flash
initialization controller, Flash operation control and embedded Flash memory. Figure 6.4-1 shows the
block diagram of Flash memory controller.
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Cortex” -M0 AHB-BUS

Flash Memory Controller

AHB Slave Interface

Flash
Control -
Registers
Flash Initialization
| Controller
Flash
Operation Controller B

A J

Embedded Flash Memory

User Configuration
Application ROM
(APROM 16/32 KB)
with
Data Flash

Loader ROM
(LDROM 2 KB)

Figure 6.4-116/32 KB Flash Memory Control Block Diagram

AHB Slave Interface

There is single AHB slave interface in Flash memory controller for Cortex®-MO to perform the instruction,
data fetch and ISP control registers.

Flash Control Reqgisters

All of ISP control and status registers are in the Flash control registers. Refer to the Register Description
section for the detailed register description.

Flash Initialization Controller

When the chip is powered on or active from reset, the Flash initialization controller will start to access
Flash automatically and check the Flash stability, and also reload User Configuration content to the
Flash control registers as system initialization stage.

Flash Operation Controller
The Flash operations, such as checksum, Flash erase, Flash program, and Flash read operation, have

Jan. 23, 2024 Page 207 of 744 Rev 1.04




NnNUvVOTOoN

MQAZI‘MQAZ% Series

specific control timing for embedded Flash memory. The Flash operation controller generates those
control timing by requirement from the Flash control registers and the Flash initialization controller.

Embedded Flash Memory

The embedded Flash memory is the main memory for user application code and parameters. It consists
of the user configuration block, 2 Kbytes LDROM and 16/32 Kbytes APROM with Data Flash. The page
erase Flash size is 512 bytes, and program bit width is 32 bits.

6.4.4  Functional Description

FMC functions include the memory organization, boot selection, IAP, ISP, the embedded Flash
programming, and checksum calculation. The Flash memory map and system memory map are also
introduced in the memory organization.

6.4.4.1 Memory Organization

The FMC memory consists of the embedded Flash memory. The embedded Flash memory is
programmable, and includes APROM, LDROM, Data Flash and the User Configuration block. The
address map includes Flash memory map and four system address maps: LDROM with IAP, LDROM
without IAP, APROM with IAP, and APROM without IAP functions.

6.4.4.2 LDROM, APROM and Data Flash

LDROM is designed for a loader to implement In-System-Programming (ISP) function by user. LDROM
is a 2 KB embedded Flash memory, the Flash address range is from 0x0010_0000 to 0x0010_O7FF.
APROM is main memory for user applications. The APROM size is 16/32 KB. Data Flash is used to
store application parameters (not instruction). Data Flash is shared with APROM and its size is
configurable. The base address of Data Flash is determined by DFBA (CONFIG1[19:0]). All of
embedded Flash memory is 512 bytes page erased.

0x0000_7FFF
Data Flash
1)
&
™ DFBA /
0x0000_3FFF
Data Flash
o ApplicationROM
2 (APROM)
s DFBA 7
ApplicationROM
(APROM)
0x0000_0000
APROM 16 KB APROM 32 KB
Device Device

Figure 6.4-2 Data Flash Shared with APROM

6.4.4.3 User Configuration Block

User Configuration block is internal programmable configuration area for boot options, such as Flash
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security lock, boot selection, brown-out voltage level, and Data Flash base address. It works like a fuse
for power on setting. It is loaded from Flash memory to its corresponding control registers during chip
power on. User can set these bits according to different application requirements. User Configuration
block can be updated by ISP function and its address located at 0x0030_0000 with three 32 bits words
(CONFIGO, CONFIG1 and CONFIG2). Any change on User Configuration block will take effect after
system reboot
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CONFIGO (Address = 0x0030 0000)

31 30 29 28 27 26 25 24
CWDTEN[2] CWDTPDEN Reserved CFGXT1 Reserved CFGRPS Reserved

23 22 21 20 19 18 17 16

Reserved CBOV CBORST CBODEN Reserved

15 14 13 12 11 10 9 8
Reserved ICELOCK Reserved CIOINI RSTEXT RSTWSEL

7 6 5 4 3 2 1 0

CBS Reserved CWDTEN[1:0] Reserved LOCK DFEN

Bits |Description
Watchdog Timer Hardware Enable Bit
When the watchdog timer hardware enable function is enabled, the watchdog enable bit WDTEN
(WDT_CTL[7]) and watchdog reset enable bit RSTEN (WDT_CTL[1]) is set to 1 automatically after power,
on. The clock source of watchdog timer is force at LIRC and LIRC can’t be disabled in normal operation
mode. However, in Power-down mode, the LIRC may be able to be disabled by setting CWDTPDEN=1
and LIRCEN=0 (CLK_PWRCTL[3]).

[31] |cwDTEN[2] [CWDTEN[2:0]is CONFIGO[31][4][3],

011 = WDT hardware enable function is active. WDT clock is always on except chip enters Power- down
mode. When chip enters Power-down mode, WDT clock is always on if CWDTPDEN is 0 or WDT clock
is controlled by LIRCEN (CLK_PWRCTL][3]) if CWDTPDEN is 1. Please refer to bit field description of
CWDTPDEN.

111 = WDT hardware enable function is inactive, WDT clock source only can be changed in this case.
Others = WDT hardware enable function is active. WDT clock is always on.

Watchdog Clock Power-down Enable Bit

This bit should be used with CWDTEN. When WDT enabled by CWDTEN, user can use this bit to control
WDT wakeup when system is in Power-down mode. If it is necessary to wakeup system by WDT, then
user can set CWDTPDEN=0 to make sure WDT keep working at Power-down mode. If user don’t want to
wakeup system by WDT, user may just set CWDTPDEN=1 and LIRCEN=0 to let WDT suspend in power

[30] |CWDTPDEN [down.

0 = Watchdog Timer clock kept enabled when chip enters power-down.
1 = Watchdog Timer clock is controlled by LIRCEN (CLK_PWRCTL[3]) when the chip enters power-
down.
Note: This bit only works if CWDTEN[2:0] is set to 011.
[29:28]|Reserved Reserved.
HXT Mode Selection
0 = HXT works as external clock mode. PA.5 is configured as external clock input pin.

[27] |CFGXT1 1 = HXT works as crystal mode. PA.4 and PA.5 are configured as external high speed crystal(HXT) pins.
Note: When CFGXT1 = 0, P4.5 MFP should be set as GPIO mode. The DC characteristic of XT1_IN is
the same as GPIO.

[26] Reserved Reserved.

Reset Pin Selection

[25] |CFGRPS 0 = Set GPA[3] to GPIO mode.
1 = Set GPA[3] to nReset mode.

[24:23]|Reserved Reserved.
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[22:21]

CBOV

Brown-out Voltage Selection
00 = Brown-out voltage is 2.3V.
01 = Brown-out voltage is 3.3V.
10 = Brown-out voltage is 3.7V.
11 = Brown-out voltage is 4.4V.

(20]

CBORST

Brown-out Reset Enable Bit
0 = Brown-out reset Enabled after power on or active from reset pin.
1 = Brown-out reset Disabled after power on or active from reset pin.

(19]

CBODEN

Brown-out Detector Enable Bit
0= Brown-out detect Enabled after powered on.
1= Brown-out detect Disabled after powered on.

[18:13]

Reserved

Reserved.

(12]

ICELOCK

ICE Lock Bit

This bit is only used to disable ICE function. User may use it with LOCK (CONFIGO[1]) bit to increase
security level.

0 = ICE function Disabled.
1 = ICE function Enabled.

[11]

Reserved

Reserved.

(20]

CIOINI

1/O Initial State Selection
0 = All GPIO set as Quasi-bidirectional mode after chip powered on or active from reset pin.
1 = All GPIO set as input tri-state mode after powered on or active from reset pin.

(9]

RSTEXT

Chip Reset Time Extend

0 = Extend reset time to 26.6 ms if chip release from power-on reset/LVR/BOD/nReset pin reset
happened.

1 = Extend reset time to 3.2 ms if chip release from power-on reset/LVR/BOD/nReset pin reset
happened.

(8]

RSTWSEL

RST Pin Width Selection
0 = nReset pin debounce width is 2 us.
1 = nReset pin debounce width is 32 us.

[7:6]

CBS

Chip Booting Selection

When CBS[0] = 0 with IAP mode, the LDROM base address is mapping to 0x100000 and APROM base
address is mapping to 0x0. User could access both APROM and LDROM without boot switching. In other
words, the code in LDROM and APROM can be called by each other.

CBS value is valid.

00 = Boot from LDROM with IAP mode.

01 = Boot from LDROM without IAP mode.

10 = Boot from APROM with IAP mode.

11 = Boot from APROM without IAP mode.

Note:

BS (FMC_ISPCTL[1]) is only be used to control boot switching when CBS[0] = 1.
VECMAP (FMC_ISPSTS[23:9)) is only used to remap 0x0~0x1FF when CBS[0] = 0.

(5]

Reserved

Reserved.

[4:3]

CWDTENJ[1:0]

Watchdog Timer Hardware Enable Bit
Please refer to CWDTEN[2] (CONFIGO[31]) for details.

(2]

Reserved

Reserved.
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Security Lock Control
[1] LOCK 0 = Flash memory content is locked.
1 = Flash memory content is unlocked if ALOCK (CONFIG2[7:0]) is also equal to Ox5A.

Data Flash Enable Bit

The Data Flash is shared with APROM, and the base address of Data Flash is decided by DFBA
[0] DEEN (CONFIG1[19:0]) when DFEN is 0.

0 = Data Flash Enabled.
1 = Data Flash Disabled.
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CONFIG1 (Address = 0x0030 0004)

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

Bits |Description

[31:20]|Reserved |Reserved.

Data Flash Base Address

[19:0] [DFBA This register works only when DFEN (CONFIGO[0]) is set to 0. If DFEN (CONFIGO[0]) is set to 0, the Data
Flash base address is defined by user. Since on-chip Flash erase unit is 512 bytes, it is mandatory to keep bit
8-0 or bit 10-0 respectively as 0.
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CONFIG2 (Address = 0x0030 0008)

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

Bits |Description

[31:8] |Reserved |Reserved.

Advance Security Lock Control
0x5A = Flash memory content is unlocked if LOCK (CONFIGO[1]) is set to 1.
[7:0] |ALOCK ]
Others = Flash memory content is locked.

Note: ALOCK will be programmed as Ox5A after executing ISP page erase or ISP/ICP whole chip erase

6.4.4.4 Flash Memory Map

In the MOA21/M0A23, the Flash memory map is different from system memory map. The system
memory map is used by CPU fetch code or data from FMC memory. The Flash memory map is used
for ISP function to read, program or erase FMC memory. Figure 6.4-3 shows the Flash memory map.

Reserved Reserved
0x0030_000B User Configuration User Configuration
0x0030_0000 (12B) (12 B)

Reserved Reserved

Reserved Reserved
0x0010_07FF Loader ROM Loader ROM
0x0010_0000 (LDROM 2 KB) (LDROM 2 KB)

Reserved Reserved

Reserved

Reserved

m 0x0000_7FFF
i fos] ApplicationROM
®1% 0x0000_3FFF|  ApplicationROM (APROM)
v"' 0x0000_0000 (APROM)
APROM 16 KB Device APROM 32 KB Device

Figure 6.4-3 16/32 Kbytes Flash Memory Map
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6.4.4.5 System Memory Map with IAP Mode

The system memory map is used by CPU to fetch code or data from FMC memory and
LDROM(0x0010_0000~0x0010_07FF) address map are the same as in the Flash memory map. The
Data Flash is shared with APROM and the Data Flash base address is defined by CONFIG1. The
content of CONFIGL1 is loaded into DFBA (Data Flash Base Address Register) at the Flash initialization.
The DFBA~APROM maximum size is the Data Flash region for Cortex®-MO0 data access, and
0x0000_0200~(DFBA-1) is APROM region for Cortex®-MO instruction access.

The address from 0x0000_0000 to 0x0000_01FF is called system memory vector. APROM and LDROM
can map to the system memory vector for CPU start up. There are two kinds of system memory map
with IAP mode when chip booting: (1) LDROM with IAP, and (2) APROM with IAP.

Reserved

0x0010_O7FF

Loader ROM

0x0010_0000 (LDROM 2 KB)

Reserved

0x0000_7FFF
(0X0000_3FFF

Data Flash

DEBA ol ApplicationROM
(APROM)

0x0000_0200

0x0000_01FF
0x0000_0000

System Memory Vector

Figure 6.4-4 16/32 Kbytes Flash System Memory Map with IAP Mode
In LDROM with IAP mode, the default value of {VECMAP[11:0], 9°h000} is 0x100000 and first page of

LDROM (0x0010_0000 ~ 0x0010_O01FF) is mapping to the system memory vector for Cortex®-M0
instruction or data access.
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ApplicationROM

(APROM)
0x0000_0200
0x0000_01FF 0x0010_O1FF
- System Memory Vector LDROM (512 B)
0x0000_0000 0x0010_0000

Note: {VECMAP[11:0], 9°’h000} = 0x10_0000

Figure 6.4-5 LDROM with IAP Mode

In APROM with IAP mode, the default value of {VECMAP[11:0], 9°h000} is 0x000000 and first page of
APROM (0x0000_0000~0x0000_01FF) is mapping to the system memory vector for Cortex®-MO
instruction or data access.

ApplicationROM

(APROM)
~0x0000_0200
0x0000_O1FF 0x0000_O1FF
- System Memory Vector 4—
0x0000_0000 y Y 0x0000_0000 APROM (512B)

Note: {VECMAP[11:0], 9°’h000} = 0x00_0000

Figure 6.4-6 APROM with IAP Mode

In system memory map with IAP mode, APROM and LDROM can remap to the system memory vector
when CPU running. User can write the target remap address to FMC_ISPADDR register and then trigger
ISP procedure with the “Vector Page Remap” command (0x2E). In VECMAP (FMC_ISPSTS[23:9]),
shows the finial system memory vector mapping address.

6.4.4.6 System Memory Map without IAP Mode

In system memory map without IAP mode, the system memory vector mapping is not supported. There
are two kinds of system memory map without IAP mode when chip booting: (1) LDROM without IAP, (2)
APROM without IAP. In LDROM without IAP mode, LDROM base is mapping to 0x0000_0000. CPU
program cannot run to access APROM. In APROM without IAP mode, APROM base is mapping to
0x0000_0000. CPU program cannot run to access LDROM. The Data Flash is shared with APROM and
the Data Flash base address is defined by CONFIG1. The content of CONFIGL1 is loaded into DFBA
(Data Flash Base Address Register) at the Flash initialization. The DFBA~0x0000_7FFF is the Data
Flash region for Cortex®-MO data access, and 0x0000_0000~(DFBA-1) is APROM region for Cortex®-
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MO instruction access.

Reserved Reserved
Reserved
Reserved
0x0000_7FFF
(Ox0000_3FFF
Data Flash

DFBA
,,,,,,,,,,,,,,,,,,,,,,,,,,,, ApplicationROM
0x0000_O7FF (APROM)
Loader ROM
(LDROM)
0x0000_0000
APROM without IAP mode LDROM without IAP mode

Figure 6.4-7 16/32 Kbytes Flash System Memory Map without IAP Mode

6.4.4.7 Boot Selection

The M0OA21/M0OA23 provides four booting modes for application field. They are LDROM with IAP,
LDROM without IAP, APROM with IAP, and APROM without IAP. The booting modes and system
memory map are setting by CBS (CONFIGO[7:6]).
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LDROM with IAP —» 00

LDROM without IAP —» 01
———» Boot Source
APROM with IAP —»|10

APROM without IAP —» |11

CBS[1:0]

Controlled by CONFIGO

Figure 6.4-8 Boot Source Selection

CBS[1:0] Boot Selection/System Memory Map Vector Mapping Supporting
00 LDROM with IAP Yes

01 LDROM without IAP No

10 APROM with IAP Yes

11 APROM without IAP No

Table 6.4-1 Vector Mapping Support

6.4.4.8 In-Application-Programming (IAP)

The MOA21/M0A23 provides In-Application-Programming (IAP) function for user to switch the code
executing between APROM and LDROM. User can enable the IAP function by booting chip and setting
the chip boot selection bits in CBS (CONFIGO[7:6]) as 10 or 00.

When chip boots with IAP function enabled, any executable code (align to 512 bytes) is allowed to map
to the system memory vector(0x0000_0000~0x0000_01FF) any time. User can change the remap
address to FMC_ISPADDR and then trigger ISP procedure with the “Vector Page Remap” command.

6.4.4.9 In-System-Programming (ISP)

The MOA21/M0A23 supports In-System-Programming (ISP) function allowing the embedded Flash
memory to be reprogrammed under software control. ISP is performed without removing the
microcontroller from the system through the firmware and on-chip connectivity interface, such as UART,
I2C, and SPI.

The MOA21/M0A23 ISP provides the following functions for embedded Flash memory.
® Supports Flash page erase function

Supports Flash data program function

Supports Flash data read function

Supports company ID read function

Supports unique ID read function

Supports memory checksum calculation function
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® Supports system memory vector remap function

ISP Commands

ISP Command FMC_ISPCMD |FMC_ISPADDR FMC_ISPDAT
Valid address of Flash memory origination.

FLASH Page Erase |0x22 . N/A
It must be 512 bytes page alignment.

Elr‘(%sr':nfz_b't 0x21 Valid address of Flash memory origination FMC_ISPDAT: Programming Data

. Valid address of Flash memory origination. It .

FLASH 32-bit Read [0x00 must be word alignment. FMC_ISPDAT: Return Data

Read Company ID [0x0B 0x0000_0000 FMC_ISPDAT: 0x0000_OODA

Read Checksum 0x0D Keep ad_dre"ss of "Run Checksum FMC_ISPDAT: Return Checksum
Calculation

Run Checksum 0x2D Valid start address of memory origination FMC_ISPDAT: Size

- X

Calculation It must be 512 bytes page alignment It must be 512 bytes alignment
0x0000_0000 FMC_ISPDAT: Unique ID Word 0
0x0000_0004 FMC_ISPDAT: Unique ID Word 1

Read Unique ID |0x04 0x0000_0008 FMC_ISPDAT: Unigue ID Word 2

FMC_ISPDAT[11:0]: Built-in VBG ADC

0x0000_0070 conversion result

Vector Remap OX2E Valid address in APROM or LDROM. It must N/A

be 512 bytes alignment

ISP Procedure

Table 6.4-2 ISP Command List

The FMC controller provides embedded Flash memory read, erase and program operation. Several
control bits of FMC control register are write-protected, thus it is necessary to unlock before setting.

After unlocking the protected register bits, user needs to set the FMC_ISPCTL control register to decide
to update LDROM, APROM or User Configuration block, and then set ISPEN (FMC_ISPCTL[O]) to

enable ISP functi

on.

Once the FMC_ISPCTL register is set properly, user can set FMC_ISPCMD (refer to above ISP
command list) for specify operation. Set FMC_ISPADDR for target Flash memory based on Flash
memory origination. FMC_ISPDAT can be used to set the data to program or used to return the read
data according to FMC_ISPCMD.
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C Start )

-

A
\ Enable ISPEN \
Write FMC_ISPADDR : End of Fiash
(Write FMC_ISPDAT )
Y
(Read FMC_ISPDAT)
. SetlsPGO=1 &
¢ Check ISPFF =1?
‘ Add ISB instruction ‘ o~
__—Endof ISP~ NO
/;7 \\Operation//:
_— — NO o
~Check ISPGO = 0 Y@
\\\\\\ 7 //////
. ,
YESI | Stop )

Figure 6.4-9 ISP Procedure Example

Finally, set ISPGO (FMC_ISPTRG[O]) register to perform the relative ISP function. The
ISPGO(FMC_ISPTRGIO]) bit is self-cleared when ISP function has been done. To make sure ISP
function has been finished before CPU goes ahead, ISB (Instruction Synchronization Barrier) instruction
is used right after ISPGO(FMC_ISPTRGJQ]) setting.

Several error conditions will be checked after ISP is completed. If an error condition occurs, ISP
operation is not started and the ISP fail flag will be set instead. ISPFF(FMC_ISPSTS[6]) flag can only
be cleared by software. The next ISP procedure can be started even ISPFF(FMC_ISPSTSJ6]) bit is kept
as 1. Therefore, it is recommended to check the ISPFF(FMC_ISPSTS]6]) bit and clear it after each ISP
operation if it is set to 1.

When the ISPGO(FMC_ISPTRG[0]) bit is set, CPU will wait for ISP operation to finish during this period;
the peripheral still keeps working as usual. If any interrupt request occurs, CPU will not service it till ISP
operation is finished. When ISP operation is finished, the ISPGO bit will be cleared by hardware
automatically. User can check whether ISP operation is finished or not by the ISPGO(FMC_ISPTRGJO0])
bit. User should add ISB (Instruction Synchronization Barrier) instruction next to the instruction in which
ISPGO (FMC_ISPTRGIO0]) bit is set 1 to ensure correct execution of the instructions following ISP
operation.

6.4.4.10 VECMARP for Interrupt and Memory Programming

Accelerate interrupt by VECMAP

In IAP mode, VECMAP function could be used to map 512 bytes SRAM to vector map space. It means
it is possible to store all exception vectors to SRAM. Then, if any exceptions assert, CPU can read
exception handler from SRAM with zero wait state to speed up exception latency.

Because the vector map space is fixed to be 512 bytes, user must copy all 512 bytes to SRAM before
remapping SRAM to vector map space. Otherwise, CPU may get wrong data from vector map space
after remapping. Figure 6.4-10 shows an example to accelerating interrupt by VECMAP.
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0x0000_0200-- SRAM - SF\TAM - SF\TAM
—)» Interrupt1l — — Interrupt 1
Interru,’gt 0 | Interru,’gt 0
0x2000_0000 | T |
gl
&
joi
al
'l
S|
s 2
2 ol
» 3|
Qe >
s gl
38 2l
Q
APROM APROM 3 APROM
£l
x|
|
0x0000_0200 ”| _— - e R o
nterrupt 1 —— nterrupt — nterrupt
InterruBtO InterruBtO > InterruBtO
0x0000_0000 -
VECMAP = 0x0 VECMAP = 0x0 OV'ZEOCO“(;'A(;;O
X, —

Figure 6.4-10 Example for Accelerating Interrupt by VECMAP

Avoid CPU halt when Flash programming

When Flash memory controller is busy, any CPU access to Flash memory will cause CPU halt for waiting
Flash controller ready. If Flash controller is busy in page erasing, it may cause CPU halt for a long time
to erase pages. To avoid this situation, user needs to avoid CPU access Flash memory when page
erasing. The easiest way is to execute code in SRAM and use VECMAP to map all exceptions to SRAM.
By executing code in SRAM, CPU will not access Flash to get instructions. By mapping all exceptions
to SRAM, all interrupts will not need to get exception handler from Flash memory.

6.4.4.11 Embedded Flash Memory Programming

This chip provides 32-bit Flash memory programming function to updated procedure. Table 6.4-3 lists
required FMC control registers in each embedded Flash programming function.

Register Description 2Bt .
Programming

FMC_ISPCTL ISP Control Register °
FMC_ISPADDR ISP Address Register °
FMC_ISPDAT ISP Data Register [
FMC_ISPCMD ISP Command Register 0x21
FMC_ISPTRG ISP Trigger Control Register [
FMC_ISPSTS ISP Status Register ®

Table 6.4-3 FMC Control Registers for Flash Programming
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| Enable ISPEN |

-
-

\
Write FMC_ISPADDR
Write FMC_ISPCMD »End of Flash Operation
Write FMC_ISPDAT

\
| SetISPGO =1 | | Check ISPFF=1? |

‘ Add ISB instruction ‘

l«

End of ISP
Operation

NO

Check ISPGO =0

Figure 6.4-11 ISP 32-bit Programming Procedure

6.4.4.12 CRC32 Checksum Calculation

The MOA21/M0A23 supports the Cyclic Redundancy Check (CRC-32) checksum calculation function to
help user quickly check the memory content includes APROM and LDROM. The CRC-32 polynomial is
as below.

CRC-32: X2 4+ X 4 X X2 e X e X2 e X X0+ X+ X+ X+ X+ X2+ X+ 1
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Din[31:0]

Din[31] Din[0]
A,

Bit Order Reverse

Din_R[0] Din_R[31]

Din_R[31:0]

CRC32 polynomial

CRC-32: X + X2 4 X2 4+ X 4 X104 X2 4 XM 4 X0+ X0+ X+ X+ X 4+ X2+ X + 11
(seed=0xFFFF_FFFF)

CRC32[31:0]

|
v

CRC32[31] CRC32[0]

¥

‘ Bit Order Reverse

l CRC32_R[0] CRC32_R[31]

% CRC_CHKSUMIO] CRC_CHKSUM([31]

CRC_CHKSUM[31:0]

Figure 6.4-12 CRC-32 Checksum Calculation

The following thr