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1 GENERAL DESCRIPTION

The NuMicro® M031/M032 series 32-bit microcontroller is based on Arm® Cortex®-MO core with 32-bit
hardware multiplier/divider. It features 1.8 ~ 3.6 V operating voltage, 5 V I/O tolerant, and runs up to
48/72 MHz within -40°C ~105°C.

The M031/M032 series provides a solution for the applications that need 1.8 V low-voltage interface
connection with enhanced fast 2 MSPS conversion rate 12-bit ADC, comparators and up-to 24-ch
96/144 MHz PWM control. It supports a fast and precise data conversion for the voltage, current, and
sensor data, then fast response control to the external device. Additionally, the M031/M032 series also
provides plenty of peripherals including Universal Serial Control Interface(USCI) that can be set as
UART/SPI/I’C flexibly, up to 10 sets of UART, 4 sets of SPI, 4 sets of I°C, and 1-wire UART interface
for data communication between master and slave devices.

The M031/M032 series provides Flash size from 16 Kbytes to 512 Kbhytes, SRAM size from 2 Kbytes
to 96 Kbytes. Supported packages from small form factor TSSOP 20-pin, TSSOP 28-pin, QFN 33-pin,
LQFP 48-pin to LQFP 64-pin and LQFP 128-pin with pin-compatible for different part numbers makes
the system design and parts change easily.

Part Numbers with the M032 series are all based on the M031 series and enhanced with the crystal-
less USB 2.0 full-speed device feature for USB related applications.

For the development, Nuvoton provides the NuMaker-PFM evaluation board and Nuvoton Nu-Link
debugger. The 3" Party IDE such as Keil® MDK, IAR EWArm, Eclippse IDE with GNU GCC compilers
are also supported.

Product Line |UART|I’C SIZPS'/ QSPI| USCI |Timer|PWM| RTC [PDMA| EBI | ADC |ACMP| Divider |USBD | IEC60730
MO031/M032 8 2 1 1 2 4 24 1 9 1 16 2 1 RN v

Table 1-1 NuMicro® M031/M032 Series Key Features Support Table

The NuMicro® M031/M032 series is suitable for a wide range of applications such as:
® Laser Distance Meter

®  Air Detector/Cleaner

®  Mobile LCD Panel Controller

® |oT Sensing Device

®  HMI Controller

®  Micro Printer

® Gaming Keyboard and Mouse

® WPC Wireless Charger
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2 FEATURES

2.1 M031/M032 Features

Core and System

« Arm® Cortex®-MO processor, running up to 72 MHz

- 72 MHz at 2.0V-3.6V
- 48 MHz at 1.8V-3.6V

Arm® Cortex®-M0 ¢ Built-in Nested Vectored Interrupt Controller (NVIC)
e 24-bit system tick timer
* Programmble and maskable interrupt
e Low Power Sleep mode by WFI and WFE instructions

Brown-out Detector (BOD) ° ;I'z\lvg\-/llezvgl\/?OD with brown-out interrupt and reset option.

Low Voltage Reset (LVR)  « LVR with 1.7V threshold voltage level.

«  96-bit Unique ID (UID).

Security
e 128-bit Unique Customer ID (UCID).

e Signed (two’s complement) integer calculation
32-bit H/W Divider(HDIV)  ° 32-bit dividend with 16-bit divisor calculation capacity

e 32-bit quotient and 32-bit remainder outputs (16-bit remainder with
sign extends to 32-bit)

Memories

e Dual bank 512 KB on-chip Application ROM (APROM) for Over-
The-Air (OTA) upgrade.

* Single bank up to 256 KB on-chip Application ROM (APROM).

* Up to 8 KB on-chip Flash for user-defined loader (LDROM)

¢ Up to 2048 bytes execution-only Security Protection ROM (SPROM)
Flash e All on-chip Flash support 512 bytes or 2048 bytes page erase

e Fast Flash programming verification with CRC-32 checksum
calculation

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

e 2-wired ICP Flash updating through SWD/ICE interface

¢ Up to 96 KB on-chip SRAM

SRAM - 32 KB SRAM located in bank 0 that supports hardware parity
check and retenion mode
- 32/32 KB SRAM located in bank 1 and bank 2
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e Byte-, half-word- and word-access

* PDMA operation

* Supports CRC-CCITT, CRC-8, CRC-16 and CRC-32 polynomials
e Programmable initial value and seed value

e Programmable order reverse setting and one’s complement setting
for input data and CRC checksum

Cyclic Redundancy « 8-bit, 16-bit, and 32-bit data width
Calculation (CRC) o ] )
8-bit write mode with 1-AHB clock cycle operation
* 16-bit write mode with 2-AHB clock cycle operation
e 32-bit write mode with 4-AHB clock cycle operation

¢ Uses DMA to write data with performing CRC operation

¢ Up to 9 independent and configurable channels for automatic data
transfer between memories and peripherals

e Basic and Scatter-Gather transfer modes

e Each channel supports circular buffer management using Scatter-

Peripheral DMA (PDMA) Gather Transfer mode
* Fixed-priority and Round-robin priorities modes

* Single and burst transfer types
* Byte-, half-word- and word tranfer unit with count up to 65536
* Incremental or fixed source and destination address

Clocks

e 4~32 MHz High-speed eXternal crystal oscillator (HXT) for precise
timing operation

External Clock Source e 32.768 kHz Low-speed eXternal crystal oscillator (LXT) for RTC
function and low-power system operation

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

* 48 MHz High-speed Internal RC oscillator (HIRC) dedicated for
crystal-less USB.

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

e Up to 144 MHz on-chip PLL, sourced from HIRC or HXT, allows
CPU operation up to the maximim CPU frequency without the need
for a high-frequency crystal

e The RTC clock source includes Low-speed external crystal
oscillator (LXT)

. e Abl k PU f idl -
Real-Time Clock (RTC) ble to wake up CPU from idle or power-down mode

e Supports +5ppm within 5 seconds software clock accuracy
compensation

e Supports Alarm registers (second, minute, hour, day, month, year)
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e Supports RTC Time Tick and Alarm Match interrupt

e Automatic leap year recognition
e Supports 1 Hz clock output for calibration

Timers

e Up to 4 sets of 32-bit timers with 24-bit up counter and one 8-bit
pre-scale counter from independent clock source

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

32-bit Timer . ?iﬁgports event counting function to count the event from external

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

e Supports chip wake-up function, if a timer interrupt signal is
generated

e Up to two PWM modules, each module provides three 16-bit
counter and 6 output channels.

e Up to 12 independent input capture channels with 16-bit resolution
counter

e Supports dead time with maximum divided 12-bit prescale

e Up, down or up-down PWM counter type

PWM (PWM) e Supports complementary mode for 3 complementary paired PWM

output channels

e Counter synchronous start function

e Brake function with auto recovery mechanism

e Mask function and tri-state output for each PWM channel

e Able to trigger ADC to start conversion

* Two 16-bit counters with 12-bit clock prescale for twelve 144 MHz
PWM output channels.

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

Basic PWM (BPWM) » Up, down or up-down PWM counter type

e Counter synchronous start function

e Mask function and tri-state output for each PWM channel

e Able to trigger ADC to start conversion

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

e Supports multiple clock sources from LIRC (default selection),
HCLK/2048 and LXT with 9 selectable time-out period

Watchdog * Able to wake up system from Power-down or Idle mode

e Time-out event to trigger interrupt or reset system

e Supports four WDT reset delay periods, including 1026, 130, 18 or
3 WDT_CLK reset delay period
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e Configured to force WDT enabled on chip power-on or reset.

e Clock sourced from HCLK/2048 or LIRC; the window set by 6-bit
Window Watchdog counter with 11-bit prescale

e Suspended in Idle/Power-down mode

Analog Interfaces

e Analog input voltage range: 0 ~ AVpp

* One 12-bit, 2 MSPS SAR ADC with up to 16 single-ended input
channels or 8 differential input pairs; 10-bit accuracy is guaranteed.

¢ Internal channels for band-gap VBG input.
* Supports external Vrer pin.
e Supports calibration capability.

e Four operation modes: Single mode, Burst mode, Single-cycle Scan
mode and Continuous Scan mode.

ADC * Analog-to-Digital conversion can be triggered by software enable
(ADST), external pin (STADC), Timer 0~3 overflow pulse trigger,
PWM trigger or BPWM trigger.
e Each conversion result is held in data register of each channel with
valid and overrun indicators.
* Supports conversion result monitor by compare mode function.
e Configurable ADC external sampling time.
* PDMA operation.
e Supports floating detect function.
e Two Analog Comparators
e Supports four multiplexed I/O pins at positive input
e Supports I/O pins, band-gap, and 16-level Voltage divider from
AVpp or Vger at negative input
Analog Comparator e Supports wake up from Power-down by interrupt
(ACMP) » Supports triggers for brake events and cycle-by-cycle control for
PWM

e Supports window compare mode and window latch mode
e Supports hysteresis function
e Supports calibration function

Communication Interfaces

* Low-power UARTSs with up to 7.2 MHz baud rate.

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

e Supports low power UART (LPUART): baud rate clock from LXT
(32.768 kHz) with 9600bps in Power-down mode even system clock
is stopped.

Low-power UART
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* 16-byte FIFOs with programmable level trigger
e Auto flow control (nCTS and nRTS)
* Supports IrDA (SIR) function

e Supports RS-485 9-bit mode and direction control

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

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

* Supports wake-up function
¢ 8-bit receiver FIFO time-out detection function

e Supports break error, frame error, parity error and receive/transmit
FIFO overflow detection function

* PDMA operation.

e Supports Single-wire function mode.

« Three sets of I°C devices with Master/Slave mode.

e Supports Standard mode (100 kbps), Fast mode (400 kbps), Fast
mode plus (1 Mbps)

e Supports 7 bits mode
* Programmable clocks allowing for versatile rate control

e Supports multiple address recognition (four slave address with
mask option)

e Supports multi-address power-down wake-up function
* PDMA operation
 1°C Port0 supports SMBus and PMBus

e SPI Quad controller with Master/Slave mode.

e Up to 24 MHz in Master mode and up to 16 MHz in Slave mode at
1.8V~3.6V system voltage.

e Supports Dual and Quad I/O Transfer mode.

e Supports one data channel half-duplex transfer.

* Supports receive-only mode.

e Configurable bit length of a transfer word from 8 to 32-bit.
Quad SPI * Provides separate 8-level depth transmit and receive FIFO buffers.
e Supports MSB first or LSB first transfer sequence.
e Supports the byte reorder function.
e Supports Byte or Word Suspend mode.
* Supports 3-wired, no slave select signal, bi-direction interface.
* PDMA operation.

e Supports 2-bit Transfer mode.

Sep. 29, 2020 Page 29 of 1057 Rev 2.02



NnuUvoToN

MO031/M032
_

« SPI/I’S controllers with Master/Slave mode.
SPI

e Up to 24 MHz in Master mode and up to 16 MHz in Slave mode at
1.8V~3.6V system voltage.

e Configurable bit length of a transfer word from 8 to 32-bit.

* Provides separate 4-level of 32-bit (or 8-level of 16-bit) transmit and
receive FIFO buffers.

e MSB first or LSB first transfer sequence.
* Byte reorder function.
e Supports Byte or Word Suspend mode.
SPI/I’S * Supports one data channel half-duplex transfer.
* Supports receive-only mode.
* PDMA operation.

* Supports mono and stereo audio data with 8-, 16-, 24- and 32-bit
audio data sizes.

* Provides separate 4-level depth transmit and receive FIFO buffers.

+ Supports PCM mode A, PCM mode B, I°S and MSB justified data
format.

* PDMA operation.

* Generates interrupt requests when buffer levels cross as
programmable boundary

« Two sets of USCI, configured as UART, SPI or I°C function.
e Supports single byte TX and RX buffer mode
UART

* Supports one transmit buffer and two receive buffers for data
payload.

e Supports hardware auto flow control function and programmable
flow control trigger level.

* O-bit Data Transfer.

e Baud rate detection by built-in capture event of baud rate generator.
Supports wake-up function.

PDMA operation.

Universal Serial Control
Interface (USCI)

SPI
e Supports Master or Slave mode operation.

e Supports one transmit buffer and two receive buffer for data
payload.

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

e Supports MSB first or LSB first transfer sequence.

e Supports Word Suspend function.

e Supports 3-wire, no slave select signal, bi-direction interface.
* Supports wake-up function: input slave select transition.
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* PDMA operation.

* Supports one data channel half-duplex transfer.
He

e Supports master and slave device capability.

e Supports one transmit buffer and two receive buffer for data
payload.

e Communication in standard mode (100 kbps), fast mode (up to 400
kbps), and Fast mode plus (1 Mbps).

e Supports 7-bit mode (10-bit mode not supported).

e Supports 10-bit bus time out capability.

e Supports bus monitor mode.

* Supports power-down wake-up by data toggle or address match.
e Supports multiple address recognition.

* Supports device address flag.

* Programmable setup/hold time.

* Supports up to two memory banks with individual adjustment of
timing parameter.

e Each bank supports dedicated external chip select pin with polarity
control and up to 1 MB addressing space.

e 8-/16-bit data width.
External Bus Interface e Supports byte write in 16-bit data width mode.

(EBI) e Configurable idle cycle for different access condition: Idle of Write
command finish (W2X) and Idle of Read-to-Read (R2R).

e Supports Address/Data multiplexed mode.

e Supports address bus and data bus separate mode.
e Supports LCD interface i80 mode.

* PDMA operation.

e Supports four /0O modes: Quasi bi-direction, Push-Pull output,
Open-Drain output and Input only with high impendence mode.

* Configured as interrupt source with edge/level trigger setting.

* |/O pin internal pull-up resistor enabled only in Quasi-bidirectional
I/0 mode.

* Supports 5V-tolerance function except analog 10 (PA.10, PA.11,
PB.0~PB.15, PF.2~PF.5).

e Enabling the pin interrupt function will also enable the wake-up
function.

GPIO

* Input schmitt trigger function.

Advanced Connectivity

USB 2.0 Full Speed with e Compliant with USB Revision 2.0 Specification.
on-chip

. e Supports suspend function when no bus activity existing for 3 ms.
transceiver

e 8 configurable endpoints for configurable Isochronous, Bulk,
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Interrupt and Control transfer types.
e 512 bytes configurable RAM for endpoint buffer.

*  Remote wake-up capability.

e Supports Crystal-less function

e Start of Frame (SOF) locked clock pulse generation
e USB 2.0 link power management.
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3 PARTS INFORMATION

3.1 Package Type

TSSOP20

Part No. TSSOP28 QFN33 LQFP48 LQFP64 LQFP128
M031xB  MO31FBOAE  MO31EBOAE  MO031TBOAE
M031xC  MO31FCIAE  MO31ECIAE  MO31TCIAE  MO31LC2AE  MO31SC2AE
MO031xD MO31TD2AE  MO31LD2AE  MO031SD2AE
MO31xE MO31TE3AE  MO31LE3AE  MO31SE3AE

MO31LG6AE  MO031SG6AE  MO031KGGBAE
MO31xG

MO31LGSAE  MO31SGS8AE  MO031KGSAE
MO031xl MO31SIAAE  MO31KIAAE
M032xC  MO32FCI1AE  MO32ECIAE  MO32TCI1AE  MO32LC2AE
M032xD MO32TD2AE  MO32LD2AE
MO32xE MO32LE3AE MO32SE3AE

MO32LG6AE MO32SG6AE MO32KG6AE
MO032xG

MO32LG8AE MO032SG8AE MO32KG8AE
MO032x| MO32SIAAE  MO32KIAAE
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3.2 M031/M032 Series Selection Guide

3.2.1 MO031 Base Series (M031Fx / MO31Ex / M031Tx)

MO031
Part Number
FBOAE FC1AE EBOAE EC1AE TBOAE TC1AE TD2AE TE3AE
Flash (KB) 16 32 16 32 16 32 64 128
SRAM (KB) 2 4 2 4 2 4 8 16
LDROM (KB) 2 2 2 2 2 2 2 4
SPROM (Bytes) 512
System Frequency (MHz) 48
PLL (MHz) - - - - - - 96 96
110 15 15 23 23 27 27 27 27
32-bit Timer 2 4 2 4 2 4 4 4
USClI - - - - - - 1 1
UART 3
2
2 SPI/’S 1
(8]
e
< QSPI -
o
O
12C/SMBus 2/0
USB FS -
PWM 6 6 6 6 6 6 12 12
BPWM -
PDMA - 2 - 2 - 2 5 5
EBI -
HDIV J
CRC J
IEC-60730 -
HXT J
LXT - - - - - J J v
RTC -
Analog Comparator - - - - - - 2 2
12-bit SAR ADC 7 7 9 9 10 10 10 10
Package| TSSOP20 | TSSOP20 | TSSOP28 | TSSOP28 QFN33 QFN33 QFN33 QFN33
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3.2.2 MO031 Base Series (M031Lx)
MO031
Part Number
LC2AE LD2AE LE3AE LG6AE LG8AE
Flash (KB) 32 64 128 256 256
SRAM (KB) 8 8 16 32 64
LDROM (KB) 2 2 4 4 4
SPROM (Bytes) 512 512 512 2048 2048
System Frequency (MHz) 48 48 48 72 72
PLL (MHz) 96 96 96 144 144
110 42
32-bit Timer 4
uscl 1 1 1 2 2
UART 3 3 3 6 6
2
= SPI/I’S 1
3]
(3]
£ QSPI - - - 1 1
8
[2C/SMBus 210 210 2/0 211 211
USB FS - - - - -
PWM 12
BPWM - - - 12 12
PDMA 5 5 5 7 7
EBI - - RN R RN
CRC N
HDIV N
IEC-60730 - - - \ \
HXT N
LXT N
RTC - - - R RN
Analog Comparator 2
12-bit SAR ADC 12
Package LQFP48
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3.2.3 MO031 Base Series (M031Sx)
M031
Part Number
SC2AE SD2AE SE3AE SG6AE SG8AE SIAAE
Flash (KB) 32 64 128 256 256 512
SRAM (KB) 8 8 16 32 64 96
LDROM (KB) 2 2 4 4 4 8
SPROM (Bytes) 512 512 512 2048 2048 2048
System Frequency (MHz) 48 48 48 72 72 72
PLL (MHz) 96 96 96 144 144 144
110 55
32-bit Timer 4
USCI 1 1 1 2 2 2
UART 3 3 3 6 6 8
2
= SPI/*S 1
©
2
£ QSPI - - - 1 1 1
8
I2C/SMBuUs 210 2/0 210 211 2/1 211
USB FS -
PWM 12
BPWM - - - 12 12 12
PDMA 5 5 5 7 7 9
EBI - - v RN v R
CRC N
HDIV N
IEC-60730 - - - \ v \
HXT N
LXT N
RTC - - - RN v R
Analog Comparator 2
12-bit SAR ADC 16
Package LQFP64
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3.2.4 MO031 Base Series (M031KXx)
M031
Part Number
KG6AE KG8AE KIAAE
Flash (KB) 256 256 512
SRAM (KB) 32 64 96
LDROM (KB) 4 4 8
SPROM (Bytes) 2048
System Frequency (MHz) 72
PLL (MHz) 144
110 111
32-bit Timer 4
USsCl 2
UART 6 6 8
2
= SPI/’S 1
I3
e
= QSPI 1
S
[2C/SMBus 211
USB FS -
PWM 12
BPWM 12
PDMA 7 7 9
EBI R
CRC \
HDIV R
IEC-60730 \
HXT R
LXT \/
RTC R
Analog Comparator 2
12-bit SAR ADC 16
Package LQFP128
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3.25 MO032 USB Series (M032Fx / MO32Ex / M032Tx)

M032
Part Number

FC1AE ECI1AE TC1AE TD2AE

Flash (KB) 32 32 32 64

SRAM (KB) 4 4 4 8

LDROM (KB) 2

SPROM (Bytes) 512

System Frequency (MHz) 48

PLL (MHz) -

110 11 19 23 23

32-bit Timer 2 2 2 4

USCI 1 1 1 2

UART 1

SPI/I*S 1

QSPI - - - 1

Connectivity

12C/SMBus -

USB FS R

PWM -

BPWM 6 6 6 12

PDMA - - - 5

EBI -

CRC -

HDIV - - - v

IEC-60730 -

HXT -

LXT -

RTC -

Analog Comparator -

12-bit SAR ADC 3 9 10 10

Package TSSOP20 TSSOP28 QFN33 QFN33
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3.2.6  MO032 USB Series (M032Lx)

MO032
Part Number
LC2AE LD2AE LE3AE LGBAE LG8AE
Flash (KB) 32 64 128 256 256
SRAM (KB) 8 8 16 32 64
LDROM (KB) 2 2 4 4 4
SPROM (Bytes) 512 512 512 2048 2048
System Frequency (MHz) 48 48 48 72 72
PLL (MHz) - - 96 144 144
110 38
32-bit Timer 4
uscl 2 2 1 2 2
UART 1 1 3 6 6
2
= SPIN’S 1
]
£ QSPI 1 1 - 1 1
S [2C/SMBus - - 2/0 2/1 2/1
USB FS v
PWM - - 12 12 12
BPWM 12 12 - 12 12
PDMA 5 5 5 7 7
EBI - - N N N
CRC - - y y J
HDIV v
IEC-60730 - - y J
HXT - - v v N
LXT - - y y J
RTC - - - v N
Analog Comparator - - 2 2 2
12-bit SAR ADC 12
Package LQFP48
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3.2.7 MO032 USB Series (M032Sx)

MO032
Part Number
SE3AE SGBAE SG8AE SIAAE
Flash (KB) 128 256 256 512
SRAM (KB) 16 32 64 96
LDROM (KB) 4 4 4 8
SPROM (Bytes) 512 2048 2048 2048
System Frequency (MHz) 48 72 72 72
PLL (MHz) 96 144 144 144
I/0 51
32-bit Timer 4
USCI 1 2 2 2
UART 3 6 6 8
2
= SPIN’S 1
3
= QsPI - 1 1 1
o
© PC/SMBuUS 200 2/1 211 21
USB FS \
PWM 12
BPWM - 12 12 12
PDMA 5 7 7 9
EBI \
CRC J
HDIV \
IEC-60730 - J J y
HXT \
LXT J
RTC - d \ v
Analog Comparator 2
12-bit SAR ADC 16
Package LQFP64
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3.2.8 M032 USB Series (M032KXx)
M032
Part Number
KG6AE KG8AE KIAAE
Flash (KB) 256 256 512
SRAM (KB) 32 64 96
LDROM (KB) 4 4 8
SPROM (Bytes) 2048
System Frequency (MHz) 72
PLL (MHz) 144
110 107
32-bit Timer 4
uscl 2
UART 6 6 8
2
= SPI/’S 1
I3
e
£ QSPI 1
S
[2C/SMBus 211
USB FS R
PWM 12
BPWM 12
PDMA 7 7 9
EBI R
CRC ¢
HDIV R
IEC-60730 \
HXT R
LXT \/
RTC R
Analog Comparator 2
12-bit SAR ADC 16
Package LQFP128
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3.2.9 Naming Rule

MO 32 K | A A E
Core Line Package Flash SRAM Reserve | Temperature
Cortex'-M0O | 31: Base F: TSSOP20 B: 16 KB 0:2KB E:-40°C ~ 105°C
32: USB (4.4x6.5 mm) C: 32 KB 1: 4 KB
E: TSSOP28 | D: 64 KB 2:8/12 KB
(4.4x9.7 mm) E: 128 KB 3:16 KB
T: QFN33 G: 256 KB 6: 32 KB
(4x4 mm) l: 512 KB 8: 64 KB
L: LQFP48 A: 96 KB
(7x7 mm)
S: LQFP64
(7x7 mm)
K: LQFP128
(14x14 mm)
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3.3 M031/M032 Series Feature Comparison Table

- M031xB/C/D/E | M031xG/I
Section Sub-section

M032xC/D MO32xE MO032xG/I

6.3.6 SRAM Memory Organization ) . -
System Manager

6.3.7 SRAM Memory Organization with parity function - - .

6.4.4.3 Physical and Virtual Address Concept - - °

6.4.4.4 APROM Reboot Address Operation Model
Selection e

6.4.4.14 Cache Memory Controller

FMC
6.4.4.15 Embedded Flash Memory Programming

64-bit Programming and Multi-word Programming

6.4.4.17 Flash All-One Verification

ISP Control Register (FMC_ISPCTL)
INTEN (FMC_ISPCTL[24])

6.25.5.11 PWM trigger - ° °

ADC 6.25.5.12 BPWM trigger ° - °

6.25.5.17 Floating Detect Function ° - °

6.16.5.2 Operation Modes

- Bus Management (SMBus/PMBus Compatiable)

- Device Identification — Slave Address

- Bus Protocols

- Address Resolution Protocol (ARP)

- Received Command and Data acknowledge control
I’c - Host Notify Protocol - - .
- Bus Management Alert

- Packet Error Checking

- Time-out

- Bus Management Time-out:
- Bus Clock Low Time-out:

- Bus Idle Detection

ACMP 6.26.5.7 Calibration function - -I-I-]e® .

6.21.5.3 EBI Data Width Connection - Address Bus and
Data Bus Separate Mode
EBI

6.21.5.4 EBI Operating Control - Continuous Data Access
Mode

6.22.7 Register Description
USBD ) . . . - -
USB Configuration Register (USB_CFGx)
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Section Sub-section

MO032xC/D MO032xE MO032xG/I

DSQSYNC OUT Token Transaction
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4 PIN CONFIGURATION

Users can find pin configuaration informations in chapter 4 or by using NuTool - PinConfig. The
NuTool - PinConfigure contains all Nuvoton NuMicro® Family chip series with all part number, and
helps users configure GPIO multi-function correctly and handily.

4.1 Pin Configuration

4.1.1 MO031 Series Pin Diagram
4.1.1.1 MO031 Series TSSOP 20-Pin Diagram
Corresponding Part Number: MO31FBOAE, MO31FC1AE

Vss [1] ‘ | 20] PF.1
LDO_CAP [Z] 3] PF.0
Vpp [3] 18] nRESET
PB.14 [ 4] — | 17] PA.O
PB.13 [5] % 6] PA.1
PB.12 [6] % 5] PA2
AVpp [ 7] B 14] PA.3
PB5 [ 3] PF.2
PB4 [9] 7] PF.3
PB.3 [10 ii] PB.2

Figure 4.1-1 M031 Series TSSOP 20-pin Diagram
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4.1.1.2 MO031 Series TSSOP 28-Pin Diagram
Corresponding Part Number: MO31EBOAE, MO31EC1AE

PA.12 P PC.0
PA.13 PC.1
PA.14 PF.1
PA.15 PF.0
Vss NRESET
LDO_CAP [6 - PA.O
Voo % PA.1
PB.14 % PA.2
PB.13 [ ® PA.3
PB.12 PF.2
AVpp PF.3
PB.5 PB.0
PB.4 PB.1
PB.3 [14] 15] PB.2

Figure 4.1-2 M031 Series TSSOP 28-pin Diagram
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4.1.1.3 MO031 Series QFN 33-Pin Diagram
Corresponding Part Number: MO31TBOAE, MO31TC1AE, MO31TD2AE, MO31TE3AE

n st ™M™ «
- +d4 d d O «d 4 O
I < < < O O WL 1w
[ I o I Y o B o Y o NN o HENN 0 I
RN R IR S e
Vgg [251 s . 116] nRESET
S Top transparent view
LDO_CAP |26 1i5] PF.15
Voo |27 i14] PA.O
PB.15 [28! | P 7i3] PAL1
_____ | QFN33 b
PB.14 [29} L {12] PA.2
PB.13 |30 11| PA.3
PB.12 [31} *_ 10] PF.2
I 33 VSS e
AVpp |32 ) ‘9] PF.3
_Ju R e

PB.5
PB.4
PB.3
PB.2
PB.1
PB.0
PF.5
PF.4

Figure 4.1-3 M031 Series QFN 33-pin Diagram
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4.1.1.4 MO031 Series LQFP 48-Pin Diagram
Corresponding Part Number: MO0O31LC2AE, MO031LD2AE, MO31LE3AE, MO31LG6AE,

MO31LG8AE

938900 ms o

S - - - il

SRR R

Ves [ |37 24 ] nRESET

LDO CAP [ 38 231 PF.15
Voo L[| 39 221 PAO
PC.14 [ 40 217 PA1
PB.15 [ |41 201 PA.2
PB.14 [ 42 LQFP48 19[] PA3
PB.13 [ 43 181 PAA4
PB.12 [ |44 171 PAS5
AVpp [ 45 16 ] PA.6
AVss [ 46 151 PA7
PB.7 [] 47 141 PF.2
PB.6 [] 48. 131 PF.3

4 N ®m % 0w o~ o o 3 3 Y

Juutotuuuubun

csgsEsIszis

[ T o T o IR o H o B o E E [a N o N A F o

Figure 4.1-4 M031 Series LQFP 48-pin Diagram
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4.1.1.5 MO031 Series LQFP 64-Pin Diagram

Corresponding Part Number:. MO031SC2AE, MO031SD2AE, MO031SE3AE, MO031SG6AE,
MO31SG8AE, MO31SIAAE

93990 NmmodN®T Yo
SEIfEEERREYRR LY
Q0000000000000
Vss [ 49 32 ] nRESET
LDO_CAP [ s0 311 PF.15
Vpp []51 301 PAO
Pc.14 [ |52 29[ 1 PA1
PB.15 [ ] 53 28] PA2
PB.14 [ |54 271 PA3
PB.13 [ |55 261 PAA4
PB.12 [ 56 LQFP64 251 PAS
AVpp [ ]57 24 ] PD.15
Veere [ 58 231 Vpp
AVss [ 59 22[ ] Vs
PB.11 [ 60 21 ] PAG6
PB.10 [|e61 201 PA7
PB9 []62 191 PC.6
PB.8 [ |63 18] PC.7
a7 s @ 171 PF.2
AN ® v w o~ o o 93 333 83
Joututubtuubbubbutl
R EEEE RN
[ T T T o T s T o E E oo a lﬁ_L o o o

Figure 4.1-5 M031 Series LQFP 64-pin Diagram
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MO031 Series LQFP 128-Pin Diagram

Corresponding Part Number: MO31KG6AE, MO31KGS8AE, MO31KIAAE

MO031/M032

PE.1
PE.O
PH.8
PH.9
PH.10
PH.11
PD.14
Vss
LDO_CAP
Voo
PC.14
PB.15
PB.14
PB.13
PB.12
AVpp
Vrer
AVsg
PB.11
PB.10
PB.9
PB.8
PB.7
PB.6

PA.15

961
95—
9]
931
92—
o5 —
901
89—
88|
87
86—
85 ]
84 ]
83
82 ]
81 |
80—
79[ ]
781
77

PA.14

PA.13

PA.12

PD.13

PD.O

PD.1

PD.2

PD.3

PD.4

PD.5

PD.6

PD.7

PG.15

PG.14

PG.13

PG.12

PG.11

PG.10
PG.9

761 Vpp

751 Vss
74—
731

PC.0

PC.1

PC.2

PC.3

PCA

PC5

PD.8

PD.9
PF.1

PF.0

Qoanaononoononaononoaonoooanaonanil

97
98
99

101
102
103
104
1058
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

LQFP128

72

711
70—
69
681
67
661
651

6.

?

6!

@

6!

R

6!

2

6

3

5!

]

5

&

5

2

5

>

5!

a

5.

iy

5:

4]

5!

8

5.

a

5

3

4

&

4

@

4

bS]

4

>

4

&

4

&

4:

S

4

&

4

S

3

8

3

&

3

9

3

o

3!

&

3.

UUUUO 0o 00U ooU o0 0ouUouuUuuiUun Uy

3

@

PBS5 1
PB4 2
PB.3 3
PB2 a4

PC12 s

PC.11 6
pCc.10 7
PC9 8
PB.1 9

PB.O 10

1

Vss

12

PA11 [13
PA10 14
PA9 []15
PA8 [J16
PC.13 17
PD.12 [|18
PD.11 19
PD.10 20
PG.2 21
PG.3 [J22
PG4 23
PF11 24
PF.10 25
PF9 26
PF8 [ |27
PF7 28
PF6 [—]29
PF.14 []30
PF.5 31
PF4 132

Voo

NRESET
PE.15
PE.14
PF.15
PA.O
PA.1
PA.2
PA3
PA.4
PA5
PD.15
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4.1.2 MO031 Series Multi-function Pin Diagram
4.1.2.1 MO031 Series TSSOP 20-Pin Multi-function Pin Diagram
Corresponding Part Number: MO31FBOAE, MO31FC1AE

MO31FBOAE

Vss PF.1/UART1_RXD/12C1_SDA/UARTO_RXD /ICE_CLK

N
S

LDO_CAP

o
o

PF.0/UART1_TXD/12C1_SCL/ UARTO_TXD / ICE_DAT
Voo NRESET
CLKO / TM1_EXT / UARTO_nRTS / SPIO_CLK / ADCO_CH14 / PB.14 PA.0/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / PWMO_CH5
UARTO_TXD / SPIO_MISO / ADCO_CH13/PB.13 PA.1/SPIO_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

UARTO_RXD / SPIO_MOSI / ADCO_CH12/ PB.12 PA.2/SPI0_CLK / UART1_RXD / 12C1_SDA / PWMO_CH3

02d0OSSL

AVpp PA.3/SPI0_SS/UART1_TXD /12C1_SCL / PWMO_CH2 / CLKO

INTO/ TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ADCO_CH5 / PB.5 PF.2/UARTO_RXD /12C0_SDA / XT1_OUT

INT1/TM1/UART2_RXD / PWMO_CH1/12C0_SDA/ADCO_CH4 / PB.4

|
|

PF.3/UARTO_TXD /12C0_SCL / XT1_IN

HHHEE R

ol fel Rl MO B

INT2 / PWMO_BRAKEO / PWMO_CH2 / UART1_TXD /12C1_SCL / ADCO_CH3/ PB.3 PB.2/ADCO_CH2/12C1_SDA / UART1_RXD / PWMO_CH3/INT3

Figure 4.1-7 MO31FBOAE Multi-function Pin Diagram

Pin |MO31FBOAE Pin Function

1 |VvSS
2 |LDO_CAP
3 [Voo

4 |PB.14/ ADCO_CH14/ SPI0_CLK /UARTO_nRTS / TM1_EXT / CLKO

5 |PB.13/ADCO_CH13/ SPI0O_MISO / UARTO_TXD

6 |PB.12/ADCO_CH12/SPI0O_MOSI/ UARTO_RXD

7 |AVpp

8 |PB.5/ADCO_CH5/12C0_SCL/ PWMO_CHO / UART2_TXD / TMO / INTO

9 |PB.4/ADCO_CH4 /12C0_SDA /PWMO_CH1 /UART2_RXD/TM1/INT1

10 |PB.3/ADCO_CH3/I12C1_SCL /UART1_TXD/PWMO_CH2 / PWMO_BRAKEO / INT2

11 |PB.2/ADCO_CH2/I12C1_SDA /UART1_RXD / PWMO_CH3/INT3

12 |PF.3/UARTO_TXD /12CO_SCL/ XT1_IN

13 |PF.2/UARTO_RXD /12C0O_SDA / XT1_OUT

14 |PA.3/SPI0O_SS/UART1_TXD/12C1_SCL/PWMO_CH2 / CLKO

15 |PA.2/SPI0O_CLK/UART1_RXD /12C1_SDA/PWMO0_CH3

16 |PA.1/SPIO_MISO/UARTO_TXD /UART1_nCTS/PWMO_CH4

17 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

18 |nRESET

19 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD /ICE_DAT

20 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK

Table 4.1-1 MO31FBOAE Multi-function Pin Table
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MO31FC1AE
Vs (1] @ [20] PF.1/UARTL_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
LDO_CAP [Z] [19] PF.0/UARTL_TXD/I2C1_SCL/UARTO_TXD / ICE_DAT
Voo [Z] [18] nRESET
CLKO / TM1_EXT / UARTO_nRTS / SPI0_CLK / ADCO_CH14/PB.14 [4] 4 [17] PA.0/SPI0_MOSI/ UARTO_RXD / UARTL_NRTS / PWMO_CH5
TM2_EXT / UARTO_TXD / SPIO_MISO / ADCO_CH13/PB.13 [5]| & [36] PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4
TM3_EXT / UARTO_RXD / SPI0_MOSI / ADCO_CH12 / PB.12 [&| % [35] PA.2/SPI0_CLK/UARTL_RXD/I2C1_SDA/PWMO_CH3
AVeo 7] S [14) PA.3/SPI0_SS/UARTL_TXD/12C1_SCL/PWMO_CH2 / CLKO
INTO / TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ADCO_CH5 / PB5 [ [43] PF.2/UARTO_RXD /12CO_SDA/XT1_OUT
INT1/TM1/UART2_RXD / PWMO_CH1 / 12C0_SDA / ADCO_CH4 / PB.4 [T [12] PF.3/UARTO_TXD/I2C0_SCL/XT1_IN
INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / UART1_TXD / 12C1_SCL / ADCO_CH3 / PB.3 [0 [i1] PB.2/ADCO_CH2/I2C1_SDA/UARTI1_RXD/PWMO_CH3/TM3/INT3

Figure 4.1-8 MO31FC1AE Multi-function Pin Diagram

Pin [MO31FC1AE Pin Function

1 |VvSS
2 |LDO_CAP
3 [Voo

4 |PB.14/ADCO_CH14/SPIO_CLK/UARTO_nRTS/ TM1_EXT / CLKO

5 |PB.13/ADCO_CH13/ SPIO_MISO / UARTO_TXD / TM2_EXT

6 |PB.12/ADCO_CH12/SPI0_MOSI/UARTO_RXD / TM3_EXT

7 |AVpp

8 |PB.5/ADCO_CH5/12C0_SCL/ PWMO_CHO / UART2_TXD / TMO / INTO

9 |PB.4/ADCO_CH4 /12C0_SDA /PWMO_CH1/UART2_RXD/TM1/INT1

10 |PB.3/ADCO_CH3/I12C1_SCL/UART1_TXD / PWMO_CH2 / PWMO_BRAKEO / TM2 / INT2

11 |PB.2/ADCO_CH2/I12C1_SDA/UART1_RXD / PWMO_CH3/TM3/INT3

12 |PF.3/UARTO_TXD/12C0_SCL/XT1_IN

13 |PF.2/UARTO_RXD /12C0O_SDA / XT1_OUT

14 |PA.3/SPI0O_SS/UART1_TXD/12C1_SCL/PWMO0_CH2 / CLKO

15 |PA.2/SPIO_CLK/UART1_RXD /12C1_SDA/PWMO_CH3

16 |PA.1/SPIO_MISO/UARTO_TXD /UART1_nCTS /PWMO0_CH4

17 |PA.0/SPI0O_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

18 |nRESET

19 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD /ICE_DAT

20 |PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD /ICE_CLK

Table 4.1-2 MO31FC1AE Multi-function Pin Table
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4.1.2.2 MO031 Series TSSOP 28-Pin Multi-function Pin Diagram
Corresponding Part Number: MO31EBOAE, MO31EC1AE

MO31EBOAE

12C1_SCL/PA.12 PC.0/ UART2_RXD / 12C0_SDA

12C1_SDA/PA.13

PC.1/UART2_TXD/12C0_SCL

UARTO_TXD / PA.14 PF.1/UART1_RXD/12C1_SDA / UARTO_RXD / ICE_CLK

UARTO_RXD / PA.15 PF.0/ UART1_TXD /12C1_SCL / UARTO_TXD / ICE_DAT

Vss

)

nRESET
LDO_CAP PA.0/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / PWMO_CH5
Voo PA.1/SPIO_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

CLKO/TM1_EXT / UARTO_nRTS / SPIO_CLK / ADCO_CH14 / PB.14

HEHEI N HH

PA.2/SPIO_CLK / UART1_RXD /12C1_SDA / PWMO_CH3

8¢d0OSS1L

UARTO_TXD / SPI0_MISO / ADCO_CH13/PB.13

PA.3/SPI0_SS / UART1_TXD/12C1_SCL / PWMO_CH2 / CLKO
UARTO_RXD / SPI0_MOSI / ADCO_CH12 / PB.12

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT
AVoo PF.3/ UARTO_TXD /12C0_SCL / XT1_IN
INTO/ TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ADCO_CHS / PB.5 PB.0/ ADCO_CHO / UART2_RXD / SPI0_I2SMCLK / 12C1_SDA / PWMO_CHS5 / PWMO_BRAKE1L

INT1/TM1/UART2_RXD / PWMO_CH1/12C0_SDA / ADCO_CH4 / PB.4

PB.1/ADCO_CH1/UART2_TXD/12C1_SCL / PWMO_CH4 / PWMO_BRAKEO

BBl S HEHEHEFEHNH

INT2 / PWMO_BRAKEO / PWMO_CH2 / UART1_TXD/ 12C1_SCL / ADCO_CH3 / PB.3 PB.2/ADCO_CH2/12C1_SDA / UART1_RXD / PWMO_CH3/INT3

Figure 4.1-9 MO31EBOAE Multi-function Pin Diagram

Pin [MO31EBOAE Pin Function

1 |[PA.12/12C1_SCL

2 |PA13/12C1_SDA

3 |PA.14/UARTO_TXD

4 |PA.15/UARTO_RXD

5 |vss
6 |LDO_cap

8 |PB.14/ADCO_CH14/ SPIO_CLK /UARTO_nRTS/ TM1_EXT / CLKO

9 |PB.13/ADCO_CH13/ SPIO_MISO / UARTO_TXD

10 |PB.12/ADCO_CH12/SPI0O_MOSI/ UARTO_RXD

11 |AVoo

12 |PB.5/ADCO_CH5/12C0_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

13 |PB.4/ADCO_CH4 /12C0_SDA /PWMO_CH1 /UART2_RXD/TM1/INT1

14 |PB.3/ADCO_CH3/I12C1_SCL/UART1_TXD/PWMO_CH2 / PWMO_BRAKEO / INT2

15 |PB.2/ADCO_CH2/I12C1_SDA/UART1_RXD /PWMO_CH3/INT3

16 |PB.1/ADCO_CH1/UART2_TXD/I2C1_SCL / PWMO_CH4 / PWMO_BRAKEO

17 |PB.0/ADCO_CHO/UART2_RXD / SPIO_I2SMCLK /12C1_SDA / PWMO_CH5 / PWMO_BRAKE1

18 |PF.3/UARTO_TXD/12C0_SCL/XT1_IN

19 |PF.2/UARTO_RXD /12C0O_SDA / XT1_OUT

20 |PA.3/SPI0_SS/UARTL TXD/I12C1_SCL/PWMO_CH2 / CLKO

21 |PA.2/SPIO_CLK/UART1_RXD/I2C1_SDA/PWMO_CH3
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Pin [MO31EBOAE Pin Function

22 |PA.1/SPI0O_MISO/UARTO_TXD /UART1_nCTS / PWMO_CH4

23 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

24 |InRESET

25 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK

27 |PC.1/UART2_TXD/12C0_SCL

28 |PC.0/UART2_RXD/12C0O_SDA

Table 4.1-3 MO31EBOAE Multi-function Pin Table

MO31EC1AE

12C1_SCL/PA.12 PC.0/ UART2_RXD / 12CO_SDA

12C1_SDA/PA.13

PC.1/UART2_TXD /12C0_SCL
UARTO_TXD / PA.14 PF.1/UART1_RXD/12C1_SDA/UARTO_RXD /ICE_CLK

UARTO_RXD / PA.15

PF.0/ UART1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT

Vss

EEREEEREEEEEERERE

nRESET
LDO_CAP PA.0/ SPI0O_MOSI / UARTO_RXD / UART1_nRTS / PWMO_CH5
Voo PA.1/SPIO_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

CLKO / TM1_EXT / UARTO_NRTS / SPI0O_CLK / ADCO_CH14 / PB.14

PA.2/ SPI0_CLK / UARTL_RXD / 12C1_SDA / PWMO_CH3

82d0OSS1

TM2_EXT / UARTO_TXD / SPIO_MISO / ADCO_CH13/ PB.13

PA.3/SPI0_SS /UART1_TXD/12C1_SCL / PWMO_CH2 / CLKO

TM3_EXT / UARTO_RXD / SPI0_MOSI / ADCO_CH12 / PB.12

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT
AVoo PF.3/ UARTO_TXD /12C0_SCL / XT1_IN
INTO / TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ADCO_CHS / PB.5 PB.0/ ADCO_CHO / UART2_RXD / SPI0_I2SMCLK / 12C1_SDA / PWMO_CHS / PWMO_BRAKEL

INT1/TM1/UART2_RXD / PWMO_CH1 /12C0_SDA / ADCO_CH4 / PB.4

HEHEEHEHFEHEEFEHNH

PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWMO_BRAKEO

INT2/TM2 / PWMO_BRAKEO / PWMO_CH2 / UART1_TXD /12C1_SCL / ADCO_CH3/PB.3 PB.2/ADCO_CH2/12C1_SDA / UART1_RXD / PWMO_CH3/TM3/INT3

Figure 4.1-10 MO31EC1AE Multi-function Pin Diagram

Pin |MO31EC1AE Pin Function

1 [|PA.12/12C1_SCL

2 |PA.13/12C1_SDA

3 |PA.14/UARTO_TXD

4 |PA.15/UARTO_RXD

5 |vss
6 |LDO_caAP

8 |PB.14/ADCO_CH14/SPIO_CLK /UARTO_nRTS/ TM1_EXT / CLKO

9 |PB.13/ADCO_CH13/SPIO_MISO / UARTO_TXD / TM2_EXT

10 |PB.12/ADCO_CH12/SPI0_MOSI/ UARTO_RXD / TM3_EXT

11 |AVop

12 |PB.5/ADCO_CH5/12C0_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

13 |PB.4/ADCO_CH4/12C0_SDA /PWMO_CH1 /UART2_RXD/TM1/INT1

14 |PB.3/ADCO_CH3/I12C1_SCL / UART1_TXD /PWMO_CH2 / PWMO_BRAKEO / TM2 / INT2
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Pin

MO31EC1AE Pin Function

15

PB.2 / ADCO_CH2 /12C1_SDA / UART1_RXD / PWMO_CH3 / TM3/INT3

16

PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWMO_BRAKEO

17

PB.0/ ADCO_CHO / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWMO_BRAKE1

18

PF.3/UARTO_TXD /12C0O_SCL / XT1_IN

19

PF.2 / UARTO_RXD / 12CO_SDA / XT1_OUT

20

PA.3/SPI0_SS/UARTL_TXD/12C1_SCL/PWMO0_CH2 / CLKO

21

PA.2 / SPI0_CLK /UART1_RXD / 12C1_SDA / PWMO_CH3

22

PA.1/SPIO_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

23

PA.0 / SPIO_MOSI / UARTO_RXD / UART1_nRTS / PWMO_CH5

24

NRESET

25

PF.0 / UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT

26

PF.1/UART1_RXD /12C1_SDA / UARTO_RXD /ICE_CLK

27

PC.1/UART2_TXD /12C0_SCL

28

PC.0/ UART2_RXD /12C0_SDA

Table 4.1-4 MO31EC1AE Multi-function Pin Table
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4.1.2.3

MO031 Series QFN 33-Pin Multi-function Pin Diagram

Corresponding Part Number: MO31TBOAE, MO31TC1AE, MO31TD2AE

MO31TBOAE

F.0/ UART1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT

1/UART2_TXD/12C0_SCL

PF.1/UART1_RXD/12C1_SDA/UARTO_RXD /ICE_CLK

14 / UARTO_TXD

13/12C1_SDA

12/12C1_SCL
0/UART2_RXD /12C0_SDA

15/ UARTO_RXD

PA.,
PA.
PA.
PA.
PC.
PC.
P

Vss [25 NRESET
Top transparent view
LDO_CAP PF.15/ PWMO_BRAKEO / PWMO_CH1 / CLKO / INT4
Voo PA.0/ SPI0_MOSI / UARTO_RXD / UART1_NRTS / PWMO_CH5

PWMO_BRAKEL / TMO_EXT / UARTO_NCTS / SPI0_SS / ADCO_CH15 / PB.15
CLKO / TM1_EXT / UARTO_nRTS / SPI0_CLK / ADCO_CH14/ PB.14
UARTO_TXD / SPI0_MISO / ADCO_CH13 / PB.13

UARTO_RXD / SPI0_MOSI / ADCO_CH12 / PB.12

AVop

QFN33

PA.1/ SPIO_MISO / UARTO_TXD / UART1_NnCTS / PWMO_CH4
PA.2/ SPI0_CLK / UART1_RXD / 12C1_SDA/ PWMO_CH3
PA.3/SPI0_SS / UART1_TXD / 12C1_SCL / PWMO_CH2 / CLKO
PF.2/ UARTO_RXD / [2C0_SDA / XT1_OUT

PF.3/ UARTO_TXD /12C0_SCL / XT1_IN

5
4
3
2
1
0
5
4

ADCO_CH4
ADCO_CH3
ADCO_CH2
ADCO_CHO

ADCO_ST / PWMO_CHO / UART2_nCTS / UART2_RXD

ADCO_CH5
PWMO_CH1 / UART2_nRTS / UART2_TXD

PWMO_CH1 /12C0_SDA

UART1_RXD /12C1_SDA

PWMO_BRAKE1 / PWMO_CH5 /12C1_SDA / SPI0_I2SMCLK / UART2_RXD

UART1_TXD/12C1_SCL

PWMO_CHO / 12C0_SCL

UART2_RXD

PWMO_CH2

PWMO_CH3

UART2_TXD

INT3

INTO / TMO

INTL/TM1

INT2 / PWMO_BRAKEO

Figure 4.1-11 MO31TBOAE Multi-function Pin Diagram

Pin |MO31TBOAE Pin Function

1 |[PB.5/ADCO_CH5/12C0_SCL/PWMO_CHO/UART2_TXD/TMO/INTO

2 |PB.4/ADCO_CH4 /12C0_SDA /PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/12C1_SCL / UART1_TXD / PWMO_CH2 / PWMO_BRAKEO / INT2
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Pin |[MO31TBOAE Pin Function
4 PB.2/ ADCO_CH2 /12C1_SDA /UART1_RXD / PWMO_CH3/INT3
5 PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWMO_BRAKEOQO
6 PB.0/ ADCO_CHO / UART2_RXD / SPI0_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWMO_BRAKE1
7 PF.5/UART2_RXD / UART2_nCTS / PWMO_CHO / ADCO_ST
8 PF.4/ UART2_TXD / UART2_nRTS / PWMO_CH1
9 |PF.3/UARTO_TXD/I12C0_SCL/XT1_IN
10 |PF.2/UARTO_RXD /12C0_SDA/ XT1_OUT
11 |PA.3/SPI0_SS/UART1_TXD/12C1_SCL/PWMO0O_CH2/CLKO
12 |PA.2/SPI0_CLK/UART1_RXD /I12C1_SDA/PWMO_CH3
13 |PA.1/SPI0O_MISO /UARTO_TXD / UART1_nCTS / PWMO_CH4
14 |PA.0/SPI0O_MOSI/UARTO_RXD / UART1_nRTS/PWMO0_CH5
15 |PF.15/PWMO_BRAKEO/PWMO0_CH1/CLKO/INT4
16 |nRESET
17 |PF.0/UARTL1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT
18 |PF.1/UART1_RXD /12C1_SDA /UARTO_RXD /ICE_CLK
19 |PC.1/UART2_TXD /I12C0_SCL
20 |PC.0/UART2_RXD/12C0_SDA
21 |PA.12/12C1_SCL
22 |PA.13/12C1_SDA
23 |PA.14/ UARTO_TXD
24 |PA.15/UARTO_RXD
25 |VSS
26 [LDO_cAP
27 |Voo
28 |PB.15/ADCO_CH15/SPI0O_SS/UARTO_nCTS/TMO_EXT / PWMO_BRAKE1
29 |PB.14/ADCO_CH14/SPIO_CLK/UARTO_nRTS/TM1_EXT / CLKO
30 |PB.13/ADCO_CH13/ SPIO_MISO / UARTO_TXD
31 |PB.12/ADCO_CH12/ SPIO_MOSI/ UARTO_RXD
32 |AVop

Table 4.1-5 MO31TBOAE Multi-function Pin Table
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MO31TC1AE

Vss

LDO_CAP

Voo

PWMO_BRAKE1 / TMO_EXT / UARTO_nCTS / SPIO_SS / ADCO_CH15/ PB.15
CLKO /TM1_EXT / UARTO_nRTS / SPI0_CLK / ADCO_CH14 / PB.14
TM2_EXT / UARTO_TXD / SPIO_MISO / ADCO_CH13/ PB.13

TM3_EXT / UARTO_RXD / SPIO_MOSI / ADCO_CH12 / PB.12

AV

PA.15 / UARTO_RXD

PA.14 /| UARTO_TXD

PA.12/12C1_SCL

PF.1/UART1_RXD/12C1_SDA/UARTO_RXD /ICE_CLK

PF.0/UART1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT

| PA.13/12C1_SDA

Top transparent view

)| PC.0/UART2_RXD /12C0_SDA

| PC.1/UART2_TXD/12C0_SCL

QFN33

INTO / TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ADCO_CH5 / PB.5

INT1/TM1/UART2_RXD / PWMO_CH1 /12C0_SDA / ADCO_CH4 / PB.4

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / UART1_TXD / 12C1_SCL / ADCO_CH3/ PB.3

INT3/TM3/PWMO_CH3 / UART1_RXD /12C1_SDA / ADCO_CH2 / PB.2

PWMO_BRAKEO / PWMO_CH4 /12C1_SCL / UART2_TXD / ADCO_CH1/PB.1

PWMO_BRAKE1 / PWMO_CHS / 12C1_SDA / SPIO_I2SMCLK / UART2_RXD / ADCO_CHO / PB.0

ADCO_ST / X32_IN / PWMO_CHO / UART2_nCTS / UART2_RXD / PF.5

X32_OUT / PWMO_CH1 / UART2_nRTS / UART2_TXD / PF.4

nNRESET

PF.15 / PWMO_BRAKEO / PWMO_CH1/ TM2 / CLKO / INT4
PA.0/ SPI0_MOSI / UARTO_RXD / UART1_nRTS / PWMO_CH5
PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4
PA.2/ SPI0_CLK / UART1_RXD /12C1_SDA / PWMO_CH3
PA.3/SPI0_SS / UART1_TXD/12C1_SCL / PWMO_CH2 / CLKO
PF.2 / UARTO_RXD /12C0O_SDA / XT1_OUT

PF.3/UARTO_TXD /12C0_SCL / XT1_IN

Figure 4.1-12 MO31TC1AE Multi-function Pin Diagram

Pin |MO31TC1AE Pin Function

1 |[PB.5/ADCO_CH5/12C0_SCL/PWMO_CHO/UART2_TXD / TMO/INTO

2 |PB.4/ADCO_CH4/12C0_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/12C1_SCL/UART1_TXD/PWMO_CH2/PWMO_BRAKEO/TM2 /INT2

PB.2/ ADCO_CH2 /12C1_SDA / UART1_RXD / PWMO_CH3/ TM3/INT3
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Pin |[MO31TC1AE Pin Function
5 PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWMO_BRAKEOQO
6 PB.0/ ADCO_CHO / UART2_RXD / SPI0_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWMO_BRAKE1
7 PF.5/UART2_RXD / UART2_nCTS / PWMO_CHO / X32_IN / ADCO_ST
8 PF.4 / UART2_TXD / UART2_nRTS / PWMO_CH1 / X32_OUT
9 |PF.3/UARTO_TXD/12C0_SCL/XT1_IN
10 |PF.2/UARTO_RXD/12C0_SDA/XT1_OUT
11 |PA.3/SPI0_SS/UART1_TXD/I12C1_SCL/PWMO0O_CH2/CLKO
12 |PA.2/SPI0_CLK/UART1_RXD /I12C1_SDA/PWMO_CH3
13 |PA.1/SPI0_MISO /UARTO_TXD / UART1_nCTS / PWMO_CH4
14 |PA.0/SPI0O_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5
15 |PF.15/PWMO0_BRAKEO/PWMO_CH1/TM2/CLKO /INT4
16 |nRESET
17 |PF.0/UART1_TXD/12C1_SCL / UARTO_TXD / ICE_DAT
18 |PF.1/UART1_RXD /12C1_SDA /UARTO_RXD /ICE_CLK
19 |PC.1/UART2_TXD /I12C0_SCL
20 |PC.0/UART2_RXD/12C0O_SDA
21 |PA.12/12C1_SCL
22 |PA.13/12C1_SDA
23 |PA.14/ UARTO_TXD
24 |PA.15/ UARTO_RXD
25 |VSS
26 |LDO_CAP
27 Voo
28 |PB.15/ADCO_CH15/SPI0O_SS/UARTO_nCTS/TMO_EXT / PWMO_BRAKE1
29 |PB.14/ADCO_CH14/SPIO_CLK/UARTO_nRTS/TM1_EXT / CLKO
30 |PB.13/ADCO_CH13/SPIO_MISO/UARTO_TXD / TM2_EXT
31 |PB.12/ADCO_CH12/ SPI0O_MOSI/ UARTO_RXD / TM3_EXT
32 |AVpp

Table 4.1-6 MO31TC1AE Multi-function Pin Table
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MO31TD2AE

PA.14/ UARTO_TXD

PA.13/12C1_SDA

\12/12C1_SCL

UART2_RXD / [2C0_SDA / PWM1_CHS / ACMP1_O

UART2_TXD / 12C0_SCL / PWM1_CH4 / ACMPO_O

1/ UART1_RXD / 12C1_SDA / UARTO_RXD / ICE_CLK
.0/ UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT

PA.15/ UARTO_RXD

PAL
PCO
PC1
PF.1
PF.O

Vss

LDO_CAP

Voo

PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / ADCO_CH15 / PB.15 QFN33

CLKO / TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1/ SPI0_CLK / ADCO_CH14 / PB.14

TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3/ ADCO_CH13 / PB.13
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 /| ACMPO_P2 / ADCO_CH12 / PB.12
AVp

5] nRESET

§| PF.15/PWMO_BRAKED / PWMO_CH1/TM2 / CLKO / INT4

PA.0/ SPI0_MOSI / UARTO_RXD / UART1_NRTS / PWMO_CHS
PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

PA2/ SPI0_CLK / UART1_RXD /12C1_SDA/ PWMO_CH3

1] PA3/SPI0_SS/UART1 TXD/I2C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKEL
PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

3| PF.3/UARTO_TXD / 12C0_SCL / XT1_IN

Top wansparent view

PBS
PB4
PB3
PB

PB.L
PB.O
PF5
PF.4

ADCO_CHS
ADCO_CH4
ADCO_CH3
ADCO_CH2
ADCO_CHL
ADCO_CHO

2C0_SDA / ACMP1_P1

2C1_SDA / ACMPO_P1

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / UARTL_TXD / 12C1_SCL / ACMPO_N

PWMO_BRAKEOQ / PWM1_CH4 / PWMO_CH4 / [2C1_SCL / UART2_TXD
ADCO_ST / X32_IN / PWMO_CHO / UART2_nCTS / UART2_RXD

X32_OUT / PWMO_CH1 / UART2_nRTS / UART2_TXD

12C0_SCL / ACMP1_N

2SMCLK / UART2_RXD

INT1/ TM1/ UART2_RXD / PWMO_CH1 /

INT3/ TM3 / PWMO_CH3 / UART1_RXD /

INTO/ TMO / UART2_TXD / PWMO_CHO

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS / 12C1_SDA / SPI0,

Figure 4.1-13 MO31TD2AE Multi-function Pin Diagram

Pin |[MO31TD2AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/I12C0_SCL /PWMO_CHO/UART2_TXD/TMO/INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12CO_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/ PWMO_CH2 / PWMO_BRAKEO / TM2 / INT2

4 |PB.2/ADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD/I12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

6 |PB.0/ADCO_CHO/UART2_RXD /SPIO_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1
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Pin |[MO31TD2AE Pin Function

7 PF.5/UART2_RXD / UART2_nCTS /PWMO_CHO / X32_IN / ADCO_ST

8 PF.4 /| UART2_TXD / UART2_nRTS / PWMO_CH1 / X32_OUT

9 PF.3/UARTO_TXD /12C0O_SCL / XT1_IN

10 |PF.2/UARTO_RXD /I12C0_SDA/ XT1_OUT

11 |PA.3/SPI0O_SS/UART1_TXD/I2C1_SCL/PWMO_CH2 /CLKO / PWM1_BRAKE1l

12 |PA.2/SPI0_CLK /UART1_RXD /12C1_SDA/PWMO0_CH3

13 |PA.1/SPI0O_MISO /UARTO_TXD / UART1_nCTS/PWMO0_CH4

14 |PA.0/ SPI0O_MOSI/ UARTO_RXD /UART1_nRTS/PWMO_CH5

15 |PF.15/PWMO_BRAKEO /PWMO0_CH1/TM2/CLKO /INT4

16 |nRESET

17 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD /ICE_DAT

18 |PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/ICE_CLK

19 |PC.1/UART2_TXD /12C0_SCL / PWM1_CH4/ ACMPO_O

20 |PC.0/UART2_RXD/I12C0_SDA/PWM1_CH5/ACMP1_O

21 |PA.12/12C1_SCL

22 |PA.13/12C1_SDA

23 |PA.14 / UARTO_TXD

24 |PA.15/ UARTO_RXD

25 |vSS

26 |LDO_CAP

27 |Voo

28 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT / PWMO_BRAKE1

29 |PB.14/ADCO_CH14/ SPIO_CLK /USCIO_DAT1/UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

30 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /

TM2_EXT

31 |[PB.12/ADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK / UARTO_RXD / PWM1_CH3/TM3_EXT
32 |AVpp

Table 4.1-7 MO31TD2AE Multi-function Pin Table
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MO31TE3AE

PA.14/ UARTO_TXD

PA.13/12C1_SDA

\12/12C1_SCL

UART2_RXD / [2C0_SDA / PWM1_CHS / ACMP1_O

UART2_TXD / 12C0_SCL / PWM1_CH4 / ACMPO_O

1/ UART1_RXD / 12C1_SDA / UARTO_RXD / ICE_CLK
.0/ UART1_TXD / 12C1_SCL / UARTO_TXD / ICE_DAT

PA.15/ UARTO_RXD

PAL
PCO
PC1
PF.1
PF.O

Vss

LDO_CAP

Voo

PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / ADCO_CH15 / PB.15 QFN33

CLKO / TM1_EXT / PWM1_CH1/ UARTO_nRTS / USCIO_DAT1/ SPI0_CLK / ADCO_CH14 / PB.14

TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3/ ADCO_CH13 / PB.13
TM3_EXT / PWM1_CH3 / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ACMP1_P2 /| ACMPO_P2 / ADCO_CH12 / PB.12
AVp

5] nRESET

§| PF.15/PWMO_BRAKED / PWMO_CH1/TM2 / CLKO / INT4

PA.0/ SPI0_MOSI / UARTO_RXD / UART1_NRTS / PWMO_CHS
PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

PA2/ SPI0_CLK / UART1_RXD /12C1_SDA/ PWMO_CH3

1] PA3/SPI0_SS/UART1 TXD/I2C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKEL
PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

3| PF.3/UARTO_TXD / 12C0_SCL / XT1_IN

Top wansparent view

PBS
PB4
PB3
PB

PB.L
PB.O
PF5
PF.4

ADCO_CHS
ADCO_CH4

ADCO_CH3

ADCO_CH2

ADCO_CHL

ADCO_CHO

ADCO_ST / X32_IN / PWMO_CHO / UART2_nCTS / UART2_RXD
X32_OUT / PWMO_CH1 / UART2_nRTS / UART2_TXD

2C0_SDA / ACMP1_P1

2C1_SDA / ACMPO_P1

INT2 / TM2 / PWMO_BRAKEO / PWMO_CH2 / UARTL_TXD / 12C1_SCL / ACMPO_N

PWMO_BRAKEOQ / PWM1_CH4 / PWMO_CH4 / [2C1_SCL / UART2_TXD

12C0_SCL / ACMP1_N

2SMCLK / UART2_RXD

INT1/ TM1/ UART2_RXD / PWMO_CH1 /

INT3/ TM3 / PWMO_CH3 / UART1_RXD /

INTO/ TMO / UART2_TXD / PWMO_CHO

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS / 12C1_SDA / SPI0,

Figure 4.1-14 MO31TE3AE Multi-function Pin Diagram

Pin |MO31TE3AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/I12C0_SCL /PWMO_CHO/UART2_TXD/TMO/INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12CO_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/PWMO0_CH2 / PWMO_BRAKEO / TM2 / INT2

4 |PB.2/ADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD/I12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

6 |PB.0/ADCO_CHO/UART2_RXD /SPIO_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1
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Pin |[MO31TE3AE Pin Function

7 PF.5/UART2_RXD / UART2_nCTS / PWMO_CHO / X32_IN / ADCO_ST

8 PF.4 /| UART2_TXD / UART2_nRTS / PWMO_CH1 / X32_OUT

9 PF.3/UARTO_TXD /12C0O_SCL / XT1_IN

10 |PF.2/UARTO_RXD /I12C0_SDA/ XT1_OUT

11 |PA.3/SPI0O_SS/UART1_TXD/I2C1_SCL/PWMO0_CH2/CLKO / PWM1_BRAKE1l

12 |PA.2/SPI0_CLK /UART1_RXD /12C1_SDA/PWMO0_CH3

13 |PA.1/SPI0O_MISO /UARTO_TXD / UART1_nCTS/PWMO0_CH4

14 |PA.0/ SPI0O_MOSI/ UARTO_RXD /UART1_nRTS/PWMO_CH5

15 |PF.15/PWMO_BRAKEO/PWMO0_CH1/TM2/CLKO /INT4

16 |nRESET

17 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD /ICE_DAT

18 |PF.1/UART1_RXD/12C1_SDA/UARTO_RXD/ICE_CLK

19 |PC.1/UART2_TXD /12C0_SCL / PWM1_CH4/ ACMPO_O

20 |PC.0/UART2_RXD/I12C0_SDA/PWM1_CH5/ACMP1_O

21 |PA.12/12C1_SCL

22 |PA.13/12C1_SDA

23 |PA.14 / UARTO_TXD

24 |PA.15/ UARTO_RXD

25 |vSS

26 |LDO_CAP

27 |Voo

28 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT / PWMO_BRAKE1

29 |PB.14/ADCO_CH14/ SPIO_CLK/USCIO_DAT1/UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

30 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0O_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /

TM2_EXT

31 |[PB.12/ADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK / UARTO_RXD / PWM1_CH3/TM3_EXT
32 |AVpp

Table 4.1-8 MO31TE3AE Multi-function Pin Table
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4.1.2.4 MO31 Series LQFP 48-Pin Multi-function Pin Diagram

Corresponding Part Number: MO0O31LC2AE, MO031LD2AE, MO31LE3AE, MO31LG6AE,
MO31LG8AE

MO31LC2AE

/ACMPO_O / INTS / PWML_CH4 / PWM1_BRAKEO / UARTL_TXD / ADCO_CH7 / PB.T

PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT
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Voo T30 2271 PAO/SPIO_MOSI/ UARTO_RXD | UART1_nRTS / PWMO_CHS
TML/USCI0_CTLO/ SPI0_IZSMCLK/ PC.14 T 40 2177 PAL/SPIO_MISO/ UARTO_TXD | UARTL_ICTS | PWMO_CH4
PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / ADCO_CH15 / PB.1S [ 41 20f] PA2/SPI0_CLK/ UARTL_RXD /12C1_SDA | PWMO_CH3
CLKO / TM1_EXT / PWM1_CH1 / UARTO_nRTS / USCIO_DAT1 / SPI0_CLK / ADCO_CH14 / PB.14 [ 42 LQFP48 191 PA3/SPI0_SS/UART1_TXD /I2C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
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ACMP1_O /INT4 /PYIML_CHS | PWM1_BRAKEL/ UARTL_RXD ADCO_CH6 /P61 15 (@) 15 PR3/ UARTO_TXD /12C0_SCL/XTL N
“ N m e w e~ ® @ 3 AN
weoNdonganm

CE] FaN
ggPEEE Rt s
s3isssSsc==s300
23287255328

g8 &E
9995955605 %% 5‘ o &
Sdggggerdony
§85888ztsgkk
2228838855
Z:zFso35323223
dY LR XY g 00
EFE8eE0 g rELE
FESEYY NG
Q255833 EE
S$3235s53§3%%z¢
§E853:2:c22233
2826358 cEES S
Sagaogidkkkes
S8885Egddgdod
SS0zSJFEEEEE
5r83 tss
g5 JED S
E25%:0 g5
szs523¢8 2y
Qogss =82
£ed23 5
o 5550 <
gissgs g

! <
ER R
23533
£3833
EZ¥8g
SFEEFE
e5555
Ecaes
282

$°¢
H
sz
g
H
&
Z

Figure 4.1-15 MO31LC2AE Multi-function Pin Diagram

Pin |MO31LC2AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/12C0_SCL/PWMO_CHO/UART2_TXD /TMO/INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12C0_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I12C1_SCL /UART1_TXD/PWMO0_CH2 / PWMO_BRAKEO / TM2 / INT2
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Pin [MO31LC2AE Pin Function

4 |PB.2/ADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

6 |PB.0/ADCO_CHO/UART2_RXD / SPIO_I2SMCLK /12C1_SDA / PWMO0_CH5 / PWM1_CH5 / PWMO_BRAKE1

7 |PA.11/ACMPO_PO/USCIO_CLK/TMO_EXT

8 |PA.10/ACMP1_PO/USCIO_DATO/TM1_EXT

9 |PA9/USCIO_DAT1/UART1_TXD/ TM2_EXT

10 |PA.8/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4

11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO/X32_IN/ADCO_ST

12 |PF.4/UART2_TXD /UART2_nRTS/PWMO_CH1 / X32_OUT

13 |PF.3/UARTO_TXD /12CO_SCL/ XT1_IN

14 |PF.2/UARTO_RXD /12C0_SDA/ XT1_OUT

15 |PA.7/UARTO_TXD /I2C1_SCL / PWM1_CH4 / ACMPO_WLAT / TM2 / INT1

16 |PA.6/UARTO_RXD/I2C1_SDA/PWM1_CH5/ACMP1_WLAT / TM3/INTO

17 |PA.5/UARTO_nCTS /UARTO_TXD /12C0_SCL / PWMO_CHO

18 |PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD /12C0_SDA / PWMO_CH1

19 |PA.3/SPI0O_SS/UART1_TXD/I2C1_SCL/PWMO_CH2/CLKO / PWM1_BRAKE1

20 |PA.2/SPI0_CLK / UARTL_RXD/12C1_SDA/PWMO_CH3

21 |PA.1/SPIO_MISO/UARTO_TXD /UART1_nCTS / PWMO_CH4

22 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

23 |PF.15/PWMO_BRAKEO /PWMO_CH1/TM2/ CLKO / INT4

24 |InRESET

25 |PF.0/UART1_TXD/I2C1_SCL /UARTO_TXD / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /ICE_CLK

27 |PC.5/UART2_TXD/I12C1_SCL /PWM1_CHO

28 |PC.4/UART2_RXD/I12C1_SDA/PWM1_CH1

29 [PC.3/UART2_nRTS/PWM1_CH2

30 |PC.2/UART2_nCTS/PWM1_CH3

31 |PC.1/UART2_TXD/I12C0_SCL / PWM1_CH4 / ACMPO_O

32 |PC.0/UART2_RXD /12C0_SDA/PWM1_CH5 / ACMP1_O

33 |PA.12/12C1_SCL

34 |PA.13/12C1_SDA

35 |[PA.14/UARTO_TXD

36 |PA.15/UARTO_RXD

37 |VSS
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Pin [MO31LC2AE Pin Function

38 |LDO_CAP

39 |Voo

40 |PC.14/SPIO_I2SMCLK / USCIO_CTLO / TM1

41 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1/UARTO_nCTS / PWM1_CHO / TMO_EXT / PWMO_BRAKE1

42 |PB.14/ ADCO_CH14/ SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /

43 v exT

44 |PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / SPI0_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3 / TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7/ ADCO_CH7 / UART1_TXD / PWM1_BRAKEO / PWM1_CH4 / INT5 / ACMPO_O

48 |PB.6/ADCO_CH6 / UART1_RXD / PWM1_BRAKE1l/PWM1_CH5/INT4/ACMP1_O

Table 4.1-9 MO31LC2AE Multi-function Pin Table
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Voo 3 22771 PAO/SPI0_MOSI/ UARTO_RXD | UARTL_NRTS / PWMO_CH5
ML/ USCIO_CTLO / SPI0_IZSMCLK /PC.14 (] 40 2171 PAL/SPIO_MISO UARTO_TXD / UART1_NCTS | PWMO_CH4
PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_nCTS / USCI0_CTL1/ SPIO_SS / ADCO_CH15 PBS [ 41 2071 PA2/SPI0_CLK/ UART1_RXD12C1_SDA PWHMO0_CH3
CLKO/ TM1_EXT | PWM1_CH1 | UARTO_NRTS / USCI0_DAT/ SPI0_CLK | ADCO_CH14/PB.14 [ 42 LQFP48 1871 PA3/SPIO_SS / UARTL_TXD/12C1_SCL/ PWMO_CH2 J CLKO / PWM1_BRAKE1
TM2_EXT / PWM1_CH2 | UARTO_TXD / USCIO_DATO / SPI0_MISO / ACMP1_P3 / ACMPO_P3/ ADCO_CH13 / PB.13 [ 45 1877 PA4J SPIO_I2SMCLK | UARTO_NRTS / UARTO_RXD / 12C0_SDA / PWMO_CH1
TM3_EXT / PWM1_CH3 | UARTO_RXD | USCIO_CLK / SPIO_MOSI / ACMP1_P2 | ACMPO_P2 | ADCO_CH12PB.12 [ ¢ 1701 PAS/ UARTO_NCTS | UARTO_TXD /12C0_SCL | PWMO_CHO
AVoo a5 16771 PAG/UARTO_RXD /12C1_SDA/ PWM1_CHS / ACMP1_WLAT / TM3 / INTO
Avss 4 151 PA7/UARTO_TXD /12C1_SCL/ PWM1_CHA | ACMPO_WLAT / TM2 /INT1
ACMPO_O /INTS | PWML_CH4 / PWM1_BRAKEO | UARTL_TXD / ADCO_CH7 /PB.7 [ 47 1471 PF.2/ UARTO_RXD /12C0_SDA/ XT1_OUT
ACMP1_O/INT4/ PWM1_CHS / PWM1_BRAKE1 / UART1_RXD / ADCO_CH6 /PB.6 [ 45 @) 131 PF.3/UARTO_TXD / 12C0_SCL/ XT1IN

quuooooogn

PBS
PB.

PB2

PB

PB.O

1

TM1_EXT / USCIO_DATO / ACMP1_PO / PA.10

ADCO_CH1
TM2_EXT / UART_TXD / USCIO_DATL/ PA.9

TMO_EXT / USCIO_CLK / ACMPO_PO / PA.

X32_OUT / PWMO_CH1 / UART2_nRTS / UART2_TXD / PE.4 [

ADCO_ST / X32_IN | PWMO_CHO / UART2_nCTS / UART2_RXD / PF.5 |

ADCO_CH2
INT4/ TM3_EXT / UART1_RXD / USCIO_CTL1/PA8 [

ADCO_CHS

PWMO_BRAKEQ / PWM1_CH4 | PWMO_CH4 /12C1_SCL / UART2_TXD

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS /12C1_SDA / SPI0_I2SMCLK | UART2_RXD

INTO/ TMO / UART2_TXD / PWMO_CHO / 12CO_SCL / ACMP1_N

INT3/TM3/ PWMO_CH3 / UART1_RXD / 12C1_SDA / ACMPO_P1

Figure 4.1-16 MO31LD2AE Multi-function Pin Diagram

Pin |MO31LD2AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/12C0O_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12CO_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/PWMO0_CH2 / PWMO_BRAKEO / TM2 / INT2

4 |PB.2/ADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD/I12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

6 |PB.0/ADCO_CHO/UART2_RXD / SPIO_I2SMCLK /12C1_SDA / PWMO0_CHS5 / PWM1_CH5 / PWMO_BRAKE1
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7 |PA.11/ACMPO_PO/USCIO_CLK / TMO_EXT

8 |PA.10/ACMP1_P0/USCIO_DATO/TM1_EXT

9 |PA.9/USCIO_DAT1/UART1_TXD / TM2_EXT

10 |PA.8/USCIO_CTL1/UART1_RXD/TM3_EXT /INT4

11 |PF.5/UART2_RXD / UART2_nCTS/PWMO_CHO / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD/UART2_nRTS/PWMOQ_CH1 / X32_OUT

13 |PF.3/UARTO_TXD/I2C0_SCL / XT1_IN

14 |PF.2/UARTO_RXD /12CO_SDA / XT1_OUT

15 |PA.7/UARTO_TXD/I2C1_SCL/PWM1_CH4 / ACMPO_WLAT / TM2/ INT1

16 |PA.6/UARTO_RXD /12C1_SDA/PWM1_CHS5/ ACMP1_WLAT / TM3/INTO

17 |PA.5/UARTO_NCTS / UARTO_TXD / 12C0_SCL / PWMO_CHO

18 |PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / PWMO_CH1
19 [PA.3/SPI0_SS/UART1_TXD/12C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKE1
20 |PA.2/SPI0_CLK / UART1_RXD/I12C1_SDA/PWMO_CH3

21 |PA.1/SPI0O_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

22 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

23 |PF.15/PWMO_BRAKEO / PWMO_CH1/ TM2/ CLKO / INT4

24 [nRESET

25 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /ICE_CLK

27 |PC.5/UART2_TXD/I2C1_SCL / PWM1_CHO

28 |PC.4/UART2_RXD/I2C1_SDA/PWM1_CH1

29 |PC.3/UART2_nRTS/PWM1_CH2

30 |PC.2/UART2_nCTS/PWM1_CH3

31 |PC.1/UART2_TXD/12C0_SCL/ PWM1_CH4 / ACMPO_O

32 |PC.0/UART2_RXD/I2CO_SDA / PWM1_CH5/ ACMP1_O

33 |PA.12/12C1_SCL

34 |PA.13/12C1_SDA

35 |PA.14/UARTO_TXD

36 |[PA.15/UARTO_RXD

37 |[vss

38 |LDO_CAP

39 (Voo

40 |PC.14/SPIO_I2SMCLK / USCIO_CTLO / TM1
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41 |PB.15/ADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/ TMO_EXT / PWMO_BRAKE1

42 |PB.14/ ADCO_CH14 / SPI0O_CLK / USCIO_DAT1/ UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /

43 lrm2_ExT

44 |PB.12/ADCO_CH12/ ACMPO_P2/ ACMP1_P2/ SPIO_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3 / TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7 / ADCO_CH7 / UART1_TXD / PWM1_BRAKEO / PWM1_CH4 /INT5/ ACMP0O_O

48 |PB.6/ADCO_CH6 / UART1_RXD /PWM1_BRAKE1/PWM1_CH5/INT4/ACMP1_O

Table 4.1-10 MO31LD2AE Multi-function Pin Table
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ACMPO_O / INTS / PWM1_CHa / PWM1_BRAKEO / EBI_nCS0 / UARTI_TXD / EBI_nWRL / ADCO_CHT / PB.7
ACMP1_O [ INT4 / PWM1_CHS | PWMI_BRAKEL | EBI_nCS1/ UART1_RXD / EBI_IWRH / ADCO_CHG / PB.6

PF.2/ EBI_NCS1/ UARTO_RXD / 12C0_SDA/ XT1_OUT
PF.3/EBI_NCS0 | UARTO_TXD / 12C0_SCL / XT1_IN
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= 22E1 PAQISPIO_MOSI  UARTO_RXD / UARTI. nRTS | PWIMO_CHS
TM1/USCIO_CTLO / SPIO_I2SMCLK / EBI_AD11/PC.14 |40 211 PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4
PWAO_BRAKEL  THO_EXT / PWHI1_CHO/ UARTO_iCTS / USCIO_CTLL/ SPI0_SS / EB1_ AD12/ ADCO_CH1S / PB.15 T a1 E7 PA21SPI0_CLK/ UARTI RXD/12C1_SDA/ PYINO_CHS
CLKO / TM1_EXT / PWM1_CH1 / UARTO_NRTS / USCIO_DAT1/ SPI0_CLK / EBI_AD13 / ADCO_CH14 / PB.14 [ 42 LQFP48 1971 PA:3/SPI0_SS / UART1_TXD /12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
TM2_EXT / PWM1_CH2 / UARTO_TXD / USCIO_DATO / SPI0_MISO / EBI_AD14 / ACMP1_P3 / ACMPO_P3 / ADCO_CH13/PB.13 43 181 PA.4/SPIO_I2SMCLK / UARTO_NRTS / UARTO_RXD / 12C0_SDA / PWMO_CH1
TMS_EXT | PVIM_CH3 / UARTO_RXD USCIO_CLK / SPI0_MOS / EB1ADIS | ACWPA_ P2 / ACMPO_P2  ADCO_CHI2 PB12 [ % 710 PASIUARTO_nCTS / UARTO_TXD /12G0_SCL/ PWHO_CHO
AV 45 161 PA6/EBI_AD6 / UARTO_RXD /12C1_SDA/ PWM1_CHS / ACMP1_WLAT / TM3 / INTO
AVss 46 151 PA.7/EBI_AD7 / UARTO_TXD / 12C1_SCL / PWM1_CH4 | ACMPO_WLAT / TM2 / INT1
- =
- =

[ ]
B

TMI_EXT / USCIO_DATO/ EBI_nWR | ACMPL_PO/PAL0 [ &

TM2_EXT / UARTI_TXD / USCIO_DAT1/ EBI_MCLK /PA9 [0

INTL/ TML/ UART2_RXD | PWMO_CH1/12C0_SDA / ACMPL_P1/ ADCO_CH4/PB.4 [ 2

INT2 /T2 / PWMO_BRAKEO / PWMO_CH2 | UART1_TXD / 12C1_SCL / ACMPO_N / ADCO_CH3 | PB.3 [ 3

INT3/TM3 / PWMO_CH3 / UART1_RXD / 12C1_SDA / ACMPO_P1/ ADCO_CH2 | PB.2 [«

PWMO_BRAKEO / PWM1_CH4 / PWMO_CH4 / 12C1_SCL | UART2_TXD / ADCO_CH1/PB1 |5

PWMO_BRAKEL / PWM1_CHS / PWMO_CHS / 12C1_SDA / SPI0_IZSMCLK | UART2_RXD | ADCO_CHO | PB.O [ &

ARD / ACMPO_PO/PA1L |7

ADCO_ST / X32_IN | PWMO_CHO / UART2_nCTS / UART2_RXD /PF.5 [ 11

X32_OUT / PWMO_CH1 | UART2_NRTS | UART2_TXD [PF.4 [ 12

INT4/ TM3_EXT / UARTL_RXD / USCIO_CTL1/ EBI_ALE /PA8 [ 10

&
1
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2
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o
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H

INTO/ TMO / UART2_TXD / PWMO_CHO / 2C0_SCL / ACMP1_N / ADCO_CH5 /PBS | 1

Figure 4.1-17 MO31LE3AE Multi-function Pin Diagram
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Pin |MO31LE3AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/12C0_SCL/PWMO_CHO/UART2_TXD/TMO/INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12C0_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I12C1_SCL /UART1_TXD / PWMO_CH2 / PWMO_BRAKEOQO / TM2 / INT2

4 |PB.2/ADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD/I2C1_SCL/PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO

6 |PB.0/ADCO_CHO/UART2_RXD /SPI0O_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1

7 |PA.11/ACMPO_PO/EBI_nRD /USCIO_CLK / TMO_EXT

8 |PA.10/ACMP1_PO/EBI_nWR /USCIO_DATO/TM1_EXT

9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / TM2_EXT

10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4

11 |PF.5/UART2_RXD /UART2_nCTS / PWMO_CHO / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1/X32_OUT

13 |PF.3/EBI_NnCS0/UARTO_TXD /12C0_SCL/ XT1_IN

14 |PF.2/EBI_NCS1/UARTO_RXD /I12CO_SDA/ XT1_OUT

15 |PA.7/EBI_AD7 / UARTO_TXD /12C1_SCL/PWM1_CH4/ ACMPO_WLAT /TM2/INT1

16 |PA.6/EBI_AD6/UARTO_RXD /12C1_SDA/PWM1_CH5/ACMP1_WLAT /TM3/INTO

17 |PA.5/UARTO_NCTS / UARTO_TXD /12C0_SCL / PWMO_CHO

18 |PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0O_SDA / PWMO_CH1

19 |PA.3/SPIO_SS/UART1_TXD/12C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKE1

20 |[PA.2/SPIO_CLK/UART1_RXD/I2C1_SDA/PWMO_CH3

21 |PA.1/SPIO_MISO/UARTO_TXD / UART1_nCTS / PWMO_CH4

22 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CHS5

23 |PF.15/PWMO_BRAKEO/PWMO0O_CH1/TM2/CLKO /INT4

24 |InRESET

25 |PF.0/UARTL1_TXD/I12C1_SCL / UARTO_TXD / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK

27 |PC.5/EBI_AD5/UART2_TXD /12C1_SCL/PWM1_CHO

28 |PC.4/EBI_AD4 /UART2_RXD /12C1_SDA/PWM1_CH1

29 |PC.3/EBI_AD3/UART2_nRTS/PWM1_CH2

30 |PC.2/EBI_AD2/UART2_nCTS/PWM1_CH3

31 |[PC.1/EBI_AD1/UART2_TXD/I2C0_SCL /PWM1_CH4/ ACMP0O_O

32 [PC.0/EBI_ADO/UART2_RXD /12C0_SDA/PWM1_CH5/ACMP1_O

33 |PA.12/12C1_SCL
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34 |PA.13/12C1_SDA

35 |PA.14/UARTO_TXD

36 |PA.15/UARTO_RXD

37 |VSS

38 [LDO_caP

39 |V

40 |PC.14/EBI_AD11/ SPIO_I2SMCLK /USCIO_CTLO/TM1

a1 PB.15 / ADCO_CH15 / EBI_AD12 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

42 |PB.14/ ADCO_CH14/ EBI_AD13/ SPIO_CLK /USCIO_DAT1 /UARTO_nRTS/PWM1_CH1/TM1_EXT / CLKO

43 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
PWM1_CH2/ TM2_EXT

a4 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2/ EBI_AD15/ SPI0_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3
/| TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7 / ADCO_CH7 / EBI_nWRL / UART1_TXD / EBI_nCS0 / PWM1_BRAKEO / PWM1_CH4 / INT5 / ACMP0O_O

48 |PB.6/ADCO_CH®6 / EBI_nWRH / UART1_RXD /EBI_nCS1/PWM1_BRAKE1/PWM1_CH5/INT4/ACMP1_O

Table 4.1-11 MO31LE3AE Multi-function Pin Table
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Vs
Loo_cAp

Voo

TLI QSPIO_CLK/ USCIO_CTLO SPI0_I2SMCLK J EBI_AD11/PC.14

PVMO_BRAKEL / TMO_EXT / PWMI_CHO/ UARTS_TXD /UARTO_NCTS / USCI0_CTL1/ SPI0_SS / EBI_AD12 | ADCO_CHIS / PB.15,

(CLKO / TML_EXT / PWM1_CHL/ UARTS_RXD / UARTO_NRTS | USCIO_DATL / SPI0_CLK / EBI_AD13 ADCO_CH14 / PB.14

TM2_EXT 1PWM1_CH2 / UART_nRTS | UARTO_TXD | USCIO_DATO ] SPI0_MISO | EBI_AD14 | ACMPL_P3 | ACMPO_P3 | ADCO_CH13 / PB13
TM3_EXT / PWIMI_GH3 / UART3_NCTS / UARTO_RXD | USCIO_CLK./ SPI0_MOS / EBI_ADIS | ACMP1_P2 | ACMPO_P2 { ADCO_CH12 | PB.12
Avoo

AV

ACMPO_O 1 INTS | PWM1_CHA / PWIMI_BRAKED / BPWM1_CH4 | EBI_nCS0 / UARTI_TXD / USCI1_DATO  EBI_WRL | ADCO_CHT | PB.T
ACMP1_O/INTA 1 PWM1_CHS / PWIMI_BRAKEL / BRWM_CHS | EBI_nCS1/ UARTI_RXD | USCI1_DAT/ EB|_WRH | ADCO_CHE / PB.6

10_MOSI0 | UART2_RXD / 12C0_SDA | PWMI1_CHS | ACMP1_O.

UARTI_RXD /12C1_SDA/ UARTO_RXD | BPWM1_CH / ICE_CLK

UARTI_TXD12C1_SCL / UARTO_TXD { BPWM1_CHO ICE_DAT

SCL/ UARTA_TXD/ PWM1_CHO

51 PA.151UARTO_RXD / BPWHML_CHS

N000000nnnnao

4] PA131UARTA_RXD /12C1_SDA/ BPWMI_CHI
5] PA12/UARTA_TXD/ 12C1_SCL 1 BPWNIL_CH2

351 PA14/UARTO_TXD | BPWMI_CHe

LQFP48

1 pea
1 pca
=1 pes.
w1 PRL
=1 PO

IR RN

INTOI TMO/ UART2_TXD 1 PWMO_CHO / USCIL_CTLO UARTS_TXD / 12C0_SCL [ EBI_ADRO / ACMP1_N

)_CHé 1 QSPID
QsPio_M

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

PWMO_BRAKED / PWMI_CH4 | PWMO_CHA |

EBLALE/PAS 10

ADCO_ST/ X32_IN BPWMO_CHA | PWMO_CHO { UART2_nCTS / UART2_RXD 1 PFS ] 11

X32_OUT / BPWIMO_CHS { PWMO_CH1 | UART2_nRTS / UART2_TXD 1 PF.4 12

INTA | TM3_EXT / BPWMO_CH3 | UART_RXD / USCI0_CT!

PRESET
PF.15] PWMO_BRAKED | PWMO_CHL / T2 / CLKO /INT4

PAO/ QSPIO_MOSIO / SPIO_MOSI / UARTO_RXD  UART1_NRTS / BPWMO_GHO / PWMO_CHS.
PAL/QSPIO_MISOD / SPI0_MISO | UARTO_TXD | UART1_nCTS [ BPWMO_CHL | PWHO_CHa

PA2/QSPIO_CLK/ SPI0_CLK/ UART4_RXD /12C0_SMBSUS / UARTL_RXD/12C1_SDA | BPWMO_CH2 | PWO_CH3

PA3/QSPIO_SS  SPI0_SS/ UART_TXD / 12C0_SMBAL | UART1_TXD /12C1_SCL | BPWMO_CH3 / PWMO_CH2 | CLKO / PWM1_BRAKEL
PA41QSPIO_MOSIL/ SPI0_I2SMCLK | UARTO_NRTS | UARTO_RXD /12C0_SDA | UARTS_RXD | BPWMO_CHA | PWMO_CHL

PAS/ QSPIO_MISOL / UARTO_nCTS | UARTO_TXD | 12C0_SCL | UARTS_TXD | BPWMO_CHS / PWIMO_CHO

PAS EBI_ADS | UARTO_RXD12C1_SDA | PWM1_CHS / BPWMI_CH3 / ACMPL_WLAT / TM3 / INTO

PA7/EBIADT | UARTO_TXD | 12C1_SCL 1 PWM1_CHA / BPWMI_CH2 { ACMPO_WLAT | TW2 /INT1

PF.2/ EBLNCS1/ UARTO_RXD /12C0_SDA/ QSPI0_CLK / XT1_OUT /BPWMI_CH1
PF.3/EBI_nCSO/ UARTO_TXD./ 12C0_SCL / XTL_IN BPWM1_CHO

Figure 4.1-18 MO31LG6AE Multi-function Pin Diagram

Pin |MO31LG6AE Pin Function

TMO / INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 /12C0_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD

PWMO_BRAKEO / TM2 / INT2

PB.3/ADCO_CH3/ACMPO_N/EBI_ADR2 /12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1 / PWMO_CH2 /

PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
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PWMO_CH3/TM3/INT3

PB.1/ADCO_CH1 / EBI_ADRS / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0_MISO1 / PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CH5 /
PWM1_CH5 / PWMO_BRAKE1L

7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

8 |PA.10/ACMP1_PO/EBI_nWR / USCIO_DATO/BPWMO_CH1/TM1_EXT

9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT

10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD /UART2_nRTS /PWMO_CH1 / BPWMO_CH5 / X32_OUT

13 |PF.3/EBI_NnCS0/UARTO_TXD /12C0_SCL/ XT1_IN/ BPWM1_CHO

14 |PF.2/EBI_nCS1/UARTO_RXD/12C0O_SDA / QSPI0_CLK / XT1_OUT / BPWM1_CH1

15 |PA.7/EBI_AD7 / UARTO_TXD /12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

16 |PA.6/EBI_AD6 /UARTO_RXD /12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

18 PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

PWMO_CH1

19 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

20 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

21 [PA.1/QSPIO_MISOO0/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

22 |PA.0/QSPIO_MOSIO/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO0_CHO / PWMO_CH5

23 |PF.15/PWMO_BRAKEO /PWMO_CH1/TM2/ CLKO / INT4

24 |InRESET

25 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD /BPWM1_CHO / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12CO_SMBAL / UART3_TXD / PWM1_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS/12C0_SMBSUS / UART3_RXD / PWM1_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

32 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / [2CO_SDA / PWM1_CH5 / ACMP1_O

33 [PA.12/UART4_TXD/12C1_SCL / BPWM1_CH2

34 |PA.13/UART4_RXD/12C1_SDA/BPWM1_CH3

35 |[PA.14/UARTO_TXD / BPWM1_CH4
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36 |PA.15/UARTO_RXD /BPWM1_CH5

37 |VSS

38 |LDO_CAP

39 |Vop

40 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO/ QSPIO_CLK / TM1

41 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS / USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

42 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /|
TM1_EXT / CLKO

43 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/ TM2_EXT

a4 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /|
UART3_nCTS /PWM1_CH3/TM3_EXT

45 |AVpp

46 |AVSS

47 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCSO / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

48 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKEL1 /|
PWM1_CH5/INT4/ACMP1_O

Table 4.1-12 MO31LG6AE Multi-function Pin Table
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10_CLK/ UART2_nCTS / 12C0_SMBSUS  UART3_RXD | PWMI_CH3

(0_SS / UART2_NRTS /12C0_SMBAL / UART3_TXD | PWM1_CH2.

10_MISO0 / UART2_TXD / 12C0_SCL | PWM1_CH ACMPO_O  ADCO_ST

I0_MOSIL / UART2_RXD / 12C1_SDA / UART4_RXD  PWM1_CHL

(0_MISO1 / UART2_TXD { 12C1_SCL / UART4_TXD | PWM1_CHO

UARTI_TXD12C1_SCL / UARTO_TXD { BPWM1_CHO ICE_DAT

TLI QSPIO_CLK/ USCIO_CTLO SPI0_I2SMCLK J EBI_AD11/PC.14
PWMO_BRAKEL / TMO_EXT / PWMI_CHO  UART3_TXD / UARTO_NCTS / USCI0_CTLL / SPI0_SS / EBI_AD12 | ADCO_CHIS / PBIS

(CLKO / TML_EXT / PWM1_CHL/ UARTS_RXD / UARTO_NRTS | USCIO_DATL / SPI0_CLK / EBI_AD13 ADCO_CH14 / PB.14

TM2_EXT 1PWM1_CH2 / UART_nRTS | UARTO_TXD | USCIO_DATO ] SPI0_MISO | EBI_AD14 | ACMPL_P3 | ACMPO_P3 | ADCO_CH13 / PB13
TM3_EXT / PWIMI_GH3 / UART3_NCTS / UARTO_RXD | USCIO_CLK./ SPI0_MOS / EBI_ADIS | ACMP1_P2 | ACMPO_P2 { ADCO_CH12 | PB.12

ACMPO_O 1 INTS | PWM1_CHA / PWIMI_BRAKED / BPWM1_CH4 | EBI_nCS0 / UARTI_TXD / USCI1_DATO  EBI_WRL | ADCO_CHT | PB.T
ACMP1_O/INTA 1 PWM1_CHS / PWIMI_BRAKEL / BRWM_CHS | EBI_nCS1/ UARTI_RXD | USCI1_DAT/ EB|_WRH | ADCO_CHE / PB.6

nnonnnononon

3
gégg
29
fes 88883850
SEE;ER8838-
$ff3daa7a3¢
SI3;UE888853
S5iiEEspeRit
QO000nnannin
WH S A8 E AR EEER
» 2
j LQFP48 ::
“ M
Y 1

PF.15] PWMO_BRAKED | PWMO_CHL / T2 / CLKO /INT4
PAO/ QSPIO_MOSIO / SPIO_MOSI / UARTO_RXD  UART1_NRTS / BPWMO_GHO / PWMO_CHS.

PAL/QSPIO_MISOD / SPI0_MISO | UARTO_TXD | UART1_nCTS [ BPWMO_CHL | PWHO_CHa

PA2/QSPIO_CLK/ SPI0_CLK/ UART4_RXD /12C0_SMBSUS / UARTL_RXD/12C1_SDA | BPWMO_CH2 | PWO_CH3

PA3/QSPIO_SS  SPI0_SS UART_TXD / 12C0_SMBAL / UART1_TXD / 12C1_SCL | BPWIMO_CH3 / PWMO_CH2 / CLKO / PWM1_BRAKEL
PA41QSPIO_MOSIL/ SPI0_I2SMCLK | UARTO_NRTS | UARTO_RXD /12C0_SDA | UARTS_RXD | BPWMO_CHA | PWMO_CHL

PAS/ QSPIO_MISOL / UARTO_nCTS | UARTO_TXD | 12C0_SCL | UARTS_TXD | BPWMO_CHS / PWIMO_CHO

PAS EBI_ADS | UARTO_RXD12C1_SDA | PWM1_CHS / BPWMI_CH3 / ACMPL_WLAT / TM3 / INTO

PA7/EBIADT | UARTO_TXD | 12C1_SCL 1 PWM1_CHA / BPWMI_CH2 { ACMPO_WLAT | TW2 /INT1

PF.2/ EBLNCS1/ UARTO_RXD /12C0_SDA/ QSPI0_CLK / XT1_OUT /BPWMI_CH1

PF.3/EBI_nCSO/ UARTO_TXD./ 12C0_SCL / XTL_IN BPWM1_CHO

gUUoruuruuoe

pos
Pea
Pea
Po2
=
EYE=11

ADCO_CHS

) CHS 1 QSPI0_I E

INTOI TMO/ UART2_TXD 1 PWMO_CHO / USCIL_CTLO UARTS_TXD / 12C0_SCL [ EBI_ADRO / ACMP1_N

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

ADCO_ST/ X32_IN BPWMO_CHA | PWMO_CHO { UART2_nCTS / UART2_RXD 1 PFS ] 11

INTA | TM3_EXT / BPWMO_CH3 | UART1_RXD / USCIO_CTL | EB]_ALE /PA8 [ 10

X32_OUT / BPWIMO_CHS { PWMO_CH1 | UART2_nRTS / UART2_TXD 1 PF.4 12

Figure 4.1-19 MO31LG8AE Multi-function Pin Diagram

Pin |MO31LG8AE Pin Function

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/[ TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADRL/12C0_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD

PWMO_BRAKEO / TM2 / INT2

PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2 / 12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DATL/PWMO_CH2/

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UARTL1_RXD / UART5_nCTS / USCI1_DATO /
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PWMO_CH3/TM3/INT3

PB.1/ADCO_CH1 / EBI_ADRS / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0_MISO1 / PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CH5 /
PWM1_CH5 / PWMO_BRAKE1L

7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

8 |PA.10/ACMP1_P0O/EBI_nWR /USCIO_DATO/BPWMO_CH1/TM1_EXT

9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT

10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD /UART2_nRTS /PWMO0_CH1 /BPWMO0_CH5/ X32_OUT

13 |PF.3/EBI_NnCS0/UARTO_TXD /12C0_SCL/ XT1_IN/ BPWM1_CHO

14 |PF.2/EBI_nCS1/UARTO_RXD /12C0O_SDA / QSPI0_CLK / XT1_OUT / BPWM1_CH1

15 |PA.7/EBI_AD7 /UARTO_TXD /12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2 /INT1

16 |PA.6/EBI_AD6 /UARTO_RXD /12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

17 |PA.5/QSPI0O_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

18 PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

PWMO_CH1

19 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

20 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

21 [PA.1/QSPIO_MISOO0/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

22 |PA.0/QSPIO_MOSIO/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

23 |PF.15/PWMO_BRAKEO /PWMO_CH1/TM2/ CLKO / INT4

24 |InRESET

25 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD /BPWM1_CHO / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12CO_SMBAL / UART3_TXD / PWM1_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK/UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO0/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

32 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / [2CO_SDA / PWM1_CH5 / ACMP1_O

33 [PA.12/UART4_TXD/12C1_SCL / BPWM1_CH2

34 |PA.13/UART4_RXD/12C1_SDA/BPWM1_CH3

35 |[PA.14/UARTO_TXD / BPWM1_CH4
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36 |PA.15/UARTO_RXD /BPWM1_CH5

37 |VSS

38 |LDO_CAP

39 |Vop

40 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO/ QSPIO_CLK / TM1

41 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS / USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

42 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

43 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/ TM2_EXT

a4 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS /PWM1_CH3/TM3_EXT

45 |AVpp

46 |AVSS

47 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0O / BPWM1_CH4 / PWM1_BRAKEO /|
PWM1_CH4/INT5/ACMPO_O

48 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /

PWM1_CH5/INT4 / ACMP1_O

Table 4.1-13 MO31LG8AE Multi-function Pin Table
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4.1.2.5

Corresponding Part

Number:

MO31SGS8AE, MO31SIAAE

MO31SC2AE

MO031 Series LQFP 64-Pin Multi-function Pin Diagram
MO31SC2AE, MO031SD2AE, MO031SE3AE, MO031SG6AE,

MO031/M032

PWMO_BRAKE1 / TMO_EXT / PWM1_CHO / UARTO_nCTS / USCI0_CTL1/ SPI0_SS | ADCO_CH15 / PB.15
CLKO / TM1_EXT / PWM1_CH1 / UARTO_NRTS | USCIO_DAT1/ SPI0_CLK / ADCO_CH14/ PB.14

TM2_EXT / PWM1_CH2 | UARTO_TXD / USCIO_DATO / SPIO_MISO / ACMP1_P3 / ACMPO_P3/ ADCO_CH13 / PB.13
TM3_EXT / PWM1_CH3 | UARTO_RXD / USCIO_CLK | SPIO_MOSI / ACMP1_P2 | ACMPO_P2 / ADCO_CH12 / PB.12

Vss
Loo_cAP

Voo

TM1/USCI0_CTLO/ SPI0_I2SMCLK / PC.14

AVoo

Vier

AVes

‘SPIO_I2SMCLK /12C1_SCL / UARTO_nCTS / ADCO_CH11/PB.11
12C1_SDA/ UARTO_NRTS / ADCO_CH10 / PB.10

UARTL_NCTS / UARTO_TXD / ADCO_CH9 / PB.9

UARTL_IRTS / UARTO_RXD | ADCO_CH8  PB.8

ACMPO_O /INTS / PWM1_CH4 / PWM1_BRAKEO / UART1_TXD / ADCO_CH7 / PB.7

UART2_TXD / 12C1_SCL / PWM1_CHO

UART2_RXD /12C1_SDA / PWM1_CH1

12C0_SCL/ PWM1_CH4 | ACMPO_O

SPID_CLK / UARTO_RXD

SPI0_MOSI / TM2
1PWM1_CH3

/
/
1
1
'
s
UARTZ_nIRTS | PWM1_CH2

Usclo_CLK /
USCIo_DAT1
UART2_TXD
UARTL_TXD /12C1_SCL | UARTO_TXD / ICE_DAT

anonoonononaonnnn

481 PA15/UARTO_RXD
477 PA14/UARTO_TXD
4[] PA13/12C1_SDA
a3 Pat2/12¢1 SCL

73 Pc3
%[ pca
3 pcs.

NRESET
PF.15/ PWMO_BRAKEQ | PWMO_CH1 1 TM2/ CLKO / INT4
PA0/ SPI0_MOS / UARTO_RXD | UARTL_nRTS / PWMO_CHS
PA.1/ SPIO_MISO / UARTO_TXD / UART1_NCTS / PWMO_CH4
PA2/ SPI0_CLK / UARTL_RXD [ 12C1_SDA / PWMO_CH3

PAS J UARTO_NCTS / UARTO_TXD /12C0_SCL / PWMO_CHO
PD.15/ PWMO_CHS / TM3 / INTL

Voo

Vs

LQFP64

e e e et

PC.6/ UARTO_NRTS / PWM1_CH3 [ TM1/INT2
PC.7/ UARTO_NCTS / PWM1_CH2 / TMO / INT3
PF.2/ UARTO_RXD / 12C0_SDA / XT1_OUT

0
"
2
3
N
5
3

Ps 1
PBS 2
P3 4

ADCO_CHB
ADCO_CHL
ADCO_CHO.

INT4/ TM3_EXT / UART1_RXD / USCIO_CTLL/PAS [

ADCO_ST/ X32_IN | PWMO_CHO / UART2_nCTS | UART2_RXD / PF.5 [

PWMO_BRAKE1 / PWM1_CHS | PWMO_CHS /12C1_SDA / SPI0_I2SMCLK / UART2_RXD

INT2 / TM2 [ PWMO_BRAKEQ / PWMO_CH2 | UARTL_TXD / 12C1_SCL/ ACMPO_N
TM2_EXT ] UARTL_TXD / USCIO_DAT1 /PAS |
XT1_IN/12C0_SCL  UARTO_TXD / PE.3 [

INTS / TM3 / CLKO / PWMO_CH4 / PWMO_BRAKEQ | PWM1_BRAKEQ / PF.14 [

ACMP1_O / INT4/ PWM1_CHS / PWM1_BRAKEL / UARTL_RXD

PWMO_BRAKEO / PWM1_CH4 / PWMO_CH4 /12C1_SCL | UART2_TXD

PA3/SPIO_SS / UARTL_TXD / 12C1_SCL / PWMO_CH2 / CLKO / PWML_BRAKEL
PA.4/ SPIO_I2SMCLK / UARTO_NIRTS / UARTO_RXD / 12C0_SDA / PWMO_CHL

PA6/ UARTO_RXD / 12C1_SDA/ PWM1_CHS / ACMP1_WLAT / TM3 /INTO
PA.7/ UARTO_TXD /12C1_SCL / PWML_CH4 | ACMPO_WLAT / TM2 / INTL

Figure 4.1-20 MO31SC2AE Multi-function Pin Diagram

Pin

MO31SC2AE Pin Function

PB.6 / ADCO_CH6 / UART1_RXD / PWM1_BRAKE1 / PWM1_CH5 /INT4 / ACMP1_O

PB.5/ADCO_CH5/ACMP1_N /12C0_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

PB.4/ ADCO_CH4 / ACMP1_P1/12C0_SDA / PWMO_CH1 /UART2_RXD / TM1/INT1
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Pin [MO31SC2AE Pin Function

4 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL /UART1_TXD / PWMO_CH2 / PWMO_BRAKEOQ / TM2 / INT2

5 |PB.2/ADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

6 |PB.1/ADCO_CH1/UART2_TXD/I12C1_SCL/PWMO0_CH4 / PWM1_CH4 / PWMO_BRAKEO

7 |PB.0/ADCO_CHO/UART2_RXD / SPI0O_I2SMCLK /12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/USCIO_CLK / TMO_EXT

9 |PA.10/ACMP1_PO0O/USCIO_DATO/TM1_EXT

10 |PA.9/USCIO_DAT1/UART1_TXD/TM2_EXT

11 |PA.8/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4

12 |PF.6/SPIO_MOSI

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_NnCTS/PWMO_CHO / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1 /X32_OUT

16 |PF.3/UARTO_TXD/I12C0O_SCL/ XT1_IN

17 |PF.2/UARTO_RXD /12C0O_SDA/ XT1_OUT

18 |PC.7 /UARTO_NnCTS/PWM1_CH2/TMO/INT3

19 |PC.6/UARTO_NRTS/PWM1_CH3/TM1/INT2

20 |PA.7 /UARTO_TXD /12C1_SCL / PWM1_CH4 /ACMPO_WLAT / TM2/INT1

21 |PA.6/UARTO_RXD/I12C1_SDA/PWM1_CH5/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 |PA.5/UARTO_nCTS/UARTO_TXD /12C0_SCL / PWMO_CHO

26 |PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / PWMO_CH1

27 |PA.3/SPIO_SS/UART1_TXD/I2C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKE1

28 |PA.2/SPI0O_CLK/UART1_RXD/I2C1_SDA/PWMO_CH3

29 |[PA.1/SPIO_MISO/UARTO_TXD /UART1_nCTS / PWMO_CH4

30 |PA.0/SPIO_MOSI/UARTO_RXD /UART1_nRTS/PWMO0_CH5

31 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO/INT4

32 |nRESET

33 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD / ICE_DAT

34 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK

35 |[PC.5/UART2_TXD/I2C1_SCL/PWM1_CHO

36 |PC.4/UART2_RXD/I2C1_SDA/PWM1_CH1

37 |PC.3/UART2_nRTS/PWM1_CH2
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Pin |[MO31SC2AE Pin Function

38 |PC.2/UART2_nCTS/PWM1_CH3

39 |PC.1/UART2_TXD/I2C0O_SCL/PWM1_CH4 / ACMPO_O

40 |PC.0/UART2_RXD/12C0_SDA /PWM1_CH5/ACMP1_O

41 |PD.3/USCIO_CTL1/SPIO_SS / UARTO_TXD

42 |PD.2/USCIO_DAT1/SPIO_CLK / UARTO_RXD

43 |PD.1/USCIO_DATO / SPIO_MISO

44 |PD.0/USCIO_CLK/SPIO_MOSI/TM2

45 |PA.12/12C1_SCL

46 |PA.13/12C1_SDA

47 |PA.14 [ UARTO_TXD

48 |PA.15/UARTO_RXD

49 |VSS

50 |LDO_CAP

51 |Voo

52 |PC.14/SPIO_I2SMCLK / USCIO_CTLO/ TM1

53 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/ TMO_EXT / PWMO_BRAKE1

54 |PB.14/ ADCO_CH14 / SPI0O_CLK /USCIO_DAT1/UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

55 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /
TM2_EXT

56 |PB.12/ADCO_CH12/ACMPO_P2/ACMP1_P2/SPI0_MOSI/USCIO_CLK / UARTO_RXD / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/UARTO_nCTS/I12C1_SCL / SPIO_I2SMCLK

61 |PB.10/ADCO_CH10/UARTO_nRTS/I12C1_SDA

62 |PB.9/ADCO_CH9/UARTO_TXD / UART1_nCTS

63 |PB.8/ADCO_CH8/UARTO_RXD / UART1_nRTS

64 |PB.7/ADCO_CH7/UART1_TXD/PWM1_BRAKEO/PWM1_CH4 /INT5/ACMPO_O

Table 4.1-14 M031SC2AE Multi-function Pin Table
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MO31SD2AE

MO031/M032

Vss
LDO_cAP

Voo
TM1/USCI0_CTLO/ SPI0_I2SMCLK / PC.14

PWMO_BRAKEL / TMO_EXT / PWM1_CHO / UARTO_nCTS / USCIO_CTL1/ SPI0_SS  ADCO_CH15/ PB.15

CLKO/ TM1_EXT / PWM1_CH1/ UARTO_NRTS / USCIO_DAT1/ SPI0_CLK / ADCO_CH14/ PB.14

TM2_EXT / PWMI_CH2 | UARTO_TXD / USCIO_DATO SPI0_MISO / ACMP1_P3 / ACMPO_P3 / ADCO_CH13 / PB.13
TM3_EXT / PWMI_CH3 / UARTO_RXD / USCIO_CLK / SPIO_MOS! / ACMP1_P2 / ACMPO_P2 | ADCO_CH12 / PB.12
Voo

Veer
AVss

SPIO_I2SMCLK /12C1_SCL | UARTO_NCTS / ADCO_CH11/ PB.11

12C1_SDA/ UARTO_nRTS / ADCO_CH10 / PB.10

UARTL_NCTS / UARTO_TXD | ADCO_CHS / PB.9

UARTL_nRTS / UARTO_RXD | ADCO_CH8 | PB.8

ACMPO_O /INTS / PWM1_CH4 | PWM1_BRAKEO / UART1_TXD | ADCO_CHT / PB.7

OO0 IO0000 010

LQFP64

o
2 35

gg 5 8

zz oo

g2 ]

S .53 “ o83

Fo0f3 Fg2RQ

Zg53 535 &%

g5 958

goda Je'd

s EPEE FER R

g ZEE2 £2%¢g

E 3§FE L fi255%
£o2388298835
3252839%8333
230 4 o o
220485555585

2aa 8 538383
s5558822888¢8

co 25353 P
=8 sefdgorkgogan
EFrEdXS SRR R0 ERER
g ERBEER g

S 333885 8FEERER
[ = e N S
EE 8580kt E
$588833388¢8888¢¢
5589822355535555%
JZisccdocssossEe
f¥ifegespeeeYLEs

T

6

PBS 1
PBS 2

ADCO_CHE
ADCO_CHS

INTO/ TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ACMPL_N

ACMP1_O /INT4/ PWM1_CHS / PWM1_BRAKEL / UARTL_RXD

INT2/ TM2/ PWMO_BRAKEQ | PWMO_CH2  UART1_TXD / 12C1_SCL / ACMPO_N

PB3 4

_CHL/PBL 6

PWMO_BRAKE1/ PWM1_CHS / PWMO_CHS 12C1_SDA / SPI0_I2SMCLK / UART2_RXD

PWMO_BRAKEO / PWMI_CH4 | PWMO_CH4 /12C1_SCL | UART2_TXD|

TMO_EXT / USCIO_CLK / ACMPO_PO / P

INT4/ TM3_EXT | UARTL_RXD / USCIO_CTL1/PA8 ]|

SPIO_MOSI/PFS [

INTS / TM3 / CLKO / PWMO_CHA | PWMO_BRAKED / PWM1_BRAKEO | PF.14 [

XT1_IN/12C0_SCL / UARTO_TXD [ PF3 ]

NRESET
PF.15/ PWM0_BRAKEQ / PWMO_CH1/ TM2 / CLKO / INT4

PA.0/ SPIO_MOSI / UARTO_RXD | UART1_NRTS / PWMO_CHS

PA.L/ SPIO_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

PA2/SPI0_CLK | UARTL_RXD [ 12C1_SDA | PWMO_CH3

PA3/SPI0_SS / UARTI_TXD /12C1_SCL | PWMO_CH2 | CLKO / PWM1_BRAKEL
PA.4 SPIO_IZSMCLK / UARTO_NRTS { UARTO_RXD  12C0_SDA / PWMO_CH1
PAS / UARTO_NCTS / UARTO_TXD / 12C0_SCL / PWMO_CHO

PD.15/ PWMO_CHS / TM3 / INT1

Voo

Vs

PA6/ UARTO_RXD /12C1_SDA/ PWM1_CHS | ACMP1_WLAT / TM3 / INTO
PA7/ UARTO_TXD / 12C1_SCL / PWM1_CH4 | ACMPO_WLAT | TM2 / INTL
PC.6/UARTO_NRTS | PWM1_CH3 / TML/INT2

PC.7/UARTO_NCTS / PWM1_CH2 / TMO /INT3

PF.2/UARTO_RXD / 12C0_SDA/ XT1_OUT

Figure 4.1-21 MO31SD2AE Multi-function Pin Diagram

Pin |MO31SD2AE Pin Function

PB.6 / ADCO_CH6 / UART1_RXD / PWM1_BRAKEL1/PWM1_CH5/INT4/ACMP1_O

PB.5/ ADCO_CH5 / ACMP1_N/12C0_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

PB.4/ ADCO_CH4 / ACMP1_P1/12C0O_SDA / PWMO_CH1 / UART2_RXD /TM1/INT1

PB.3/ADCO_CH3/ACMPO_N/12C1_SCL / UART1_TXD / PWMO_CH2 / PWMO_BRAKEOQ / TM2 / INT2

PB.2/ ADCO_CH2 / ACMPO_P1/12C1_SDA /UART1_RXD / PWMO_CH3/TM3/INT3
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Pin |MO031SD2AE Pin Function

6 |PB.1/ADCO_CH1/UART2_TXD/I2C1_SCL/PWMO_CH4/PWM1_CH4 / PWMO_BRAKEO
7 |PB.0/ADCO_CHO/UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / PWMO_CHS5 / PWM1_CH5 / PWMO_BRAKE1
8 |PA.11/ACMPO_PO/USCIO_CLK / TMO_EXT

9 |PA.10/ACMP1_P0/USCIO_DATO/ TM1_EXT

10 |PA.9/USCIO_DAT1/UART1_TXD/TM2_EXT

11 |PA.8/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4

12 |PF.6/SPI0_MOSI

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/ INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO_CH1 / X32_OUT

16 |PF.3/UARTO_TXD/I2C0_SCL/XT1_IN

17 |PF.2/UARTO_RXD / 12CO_SDA / XT1_OUT

18 [PC.7/ UARTO_NCTS/PWM1_CH2/TMO/INT3

19 |PC.6/UARTO_NRTS /PWM1_CH3/TM1/INT2

20 |PA.7/UARTO_TXD/I12C1_SCL / PWM1_CH4 / ACMPO_WLAT / TM2 / INT1

21 |PA.6/UARTO_RXD/I12C1_SDA/PWM1_CH5/ACMP1_WLAT / TM3/INTO

22 |vss

23 (Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 |PA.5/UARTO_NCTS/UARTO_TXD /12C0_SCL / PWMO_CHO

26 |PA.4/SPI0_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / PWMO_CH1

27 |PA.3/SPI0_SS/UART1_TXD/12C1_SCL / PWMO_CH2 / CLKO / PWM1_BRAKE1
28 |PA.2/SPI0_CLK / UART1_RXD/12C1_SDA/PWMO_CH3

29 |PA.1/SPIO_MISO/UARTO_TXD / UART1_nCTS / PWMO_CH4

30 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5

31 |PF.15/PWMO_BRAKEO / PWMO_CH1/TM2/CLKO / INT4

32 [nRESET

33 |PF.0/UART1_TXD/I2C1_SCL / UARTO_TXD / ICE_DAT

34 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK

35 |PC.5/UART2_TXD/I2C1_SCL / PWM1_CHO

36 |PC.4/UART2_RXD/I2C1_SDA/PWM1_CH1

37 |PC.3/UART2_nRTS/PWM1_CH2

38 |PC.2/UART2_nCTS/PWM1_CH3

39 |[PC.1/UART2_TXD /I2CO_SCL / PWM1_CH4 / ACMPO_O
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Pin |[MO31SD2AE Pin Function

40 |PC.0/UART2_RXD/12C0_SDA /PWM1_CH5/ACMP1_O

41 |PD.3/USCIO_CTL1/SPIO_SS/ UARTO_TXD

42 |PD.2/USCIO_DAT1/SPIO_CLK /UARTO_RXD

43 |PD.1/USCIO_DATO / SPIO_MISO

44 |PD.0/USCIO_CLK / SPI0O_MOSI / TM2

45 |PA.12/12C1_SCL

46 |PA.13/12C1_SDA

47 |PA.14 /] UARTO_TXD

48 |PA.15/UARTO_RXD

49 |VSS

50 [LDO_CAP

51 |Voo

52 |PC.14/SPIO_I2SMCLK / USCIO_CTLO/ TM1

53 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1/UARTO_nCTS/PWM1_CHO/TMO_EXT / PWMO_BRAKE1l

54 |PB.14/ ADCO_CH14 / SPIO_CLK /USCIO_DAT1 / UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

55 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPIO_MISO / USCIO_DATO / UARTO_TXD / PWM1_CH2 /
TM2_EXT

56 |PB.12/ADCO_CH12/ACMPO_P2/ACMP1_P2/ SPI0O_MOSI/USCIO_CLK / UARTO_RXD / PWM1_CH3/ TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/UARTO_nCTS/I12C1_SCL / SPIO_I2SMCLK

61 |PB.10/ADCO_CH10/UARTO_nRTS/I12C1_SDA

62 |PB.9/ADCO_CH9/UARTO_TXD /UART1_nCTS

63 |PB.8/ADCO_CH8/UARTO_RXD / UART1_nRTS

64 |PB.7/ADCO_CH7/UART1_TXD /PWM1_BRAKEO/PWM1_CH4 /INT5/ACMPO_O

Table 4.1-15 MO31SD2AE Multi-function Pin Table
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MO31SESAE

[ PF.O/UARTI_TXD /12C1_SCL / UARTO_TXD / ICE_DAT

PWMO_BRAKEL/ PWML_CHS / PWIMO_CHS / 12C1_SDA | SPI

28
EFsg
geg99 ]
£33
$3EE
f888
v T 2] oReser
oo = 2171 PE.15/ PAMO_BRAKED/ PYINO_CHLI TMZ  CLKO /INT4
Voo It 503 PAO/SPIO_MOSI/ UARTO_RXD / UART1_nRTS | PWAKO_CHS
ML/ USCIO_CTLO/ SPIO_ZSMCLK | EB1ADL/PC.14 [ 52 2071 PAL/SPIO_MISO / UARTO_TXD / UARTL_AICTS | PWHO_CH&
PWHO_BRAKEL | TMO_EXT / PWiL_CHO/ UARTO_NCTS / USCIO_CTLL/ SPI0_SS / EBILADI2 ADCO_CH1S /PB.15 [ 52 201 PA2/SPIO_CLKI UARTL_RXD! 12CL_SDA! PWHO_CHS
CLKO 1 TW1_EXT PWAI_CHL/UARTO_IRTS / USCIO_DAT./ SPIO_CLK / EBILADI3/ ADCO_CH14/ PB.14 ({54 271 PASISPIO_SS /UARTL_TXD 12CI_SCL / PWMO_CH2 | CLKO / PWi1_BRAKEL
TM2_EXT PWML_CH2 /UARTO_TXD | USCI0_DATO  SPIO_MISO  EBI_AD14 ACMP1_P31 ACMPO_P3 ADCO_CHI3 PB.13 [ 5 201 PA/SPIO_I2SMCLK / UARTO_NRTS / UARTO_RXD /12C0_SDA/ PWMO_CH
TM3_EXT | PWAYI_CH / UARTO_RXD /USCIO_CLK | SPIO_MOSI / EBI_ADIS | ACMPL_ P2 ACPO_P2 ADCO_CH12 /PB.12 T 56 LQFP64 2571 PAS/UARTO_nCTS /UARTO_TXD 12C0_SCL | PWHO_CHO
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Figure 4.1-22 MO31SE3AE Multi-function Pin Diagram

Pin |MO31SE3AE Pin Function

1 |PB.6/ADCO_CH6/EBI_nWRH/UART1_RXD /EBI_nCS1/PWM1_BRAKE1/PWM1_CH5/INT4/ACMP1_O

2 |PB.5/ADCO_CH5/ACMP1_N/I2C0_SCL/PWMO_CHO / UART2_TXD / TMO / INTO

3 |PB.4/ADCO_CH4/ACMP1_P1/12C0O_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

4 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/PWMO_CH2 / PWMO_BRAKEO / TM2 / INT2

5 |PB.2/ADCO_CH2/ACMPO_P1/12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

6 |PB.1/ADCO_CH1/UART2_TXD/12C1_SCL/PWMO0_CH4 / PWM1_CH4 / PWMO_BRAKEO

Sep. 29, 2020 Page 85 of 1057 Rev 2.02



nuvoTon MO031/M032

Pin [MO31SE3AE Pin Function

7 |PB.0/ADCO_CHO/UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR /USCIO_DATO/TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4

12 |PF.6/EBI_ADR19/SPI0_MOSI / EBI_nCS0

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/X32_IN/ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS/PWMO_CH1 / X32_OUT

16 |PF.3/EBI_NnCSO0/UARTO_TXD /12C0O_SCL/XT1_IN

17 |PF.2/EBI_nCS1/UARTO_RXD /12C0O_SDA / XT1_OUT

18 |PC.7/EBI_AD9/UARTO_nCTS/PWM1_CH2/TMO/INT3

19 |PC.6/EBI_AD8/UARTO_nRTS/PWM1_CH3/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/12C1_SCL / PWM1_CH4 / ACMPO_WLAT / TM2 / INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/ACMP1_WLAT /TM3/INTO

22 |VSS

23 VDD

24 |PD.15/PWMO_CH5/TM3/INT1

25 |[PA.5/UARTO_nCTS/UARTO_TXD/12C0O_SCL / PWMO_CHO

26 [PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / PWMO_CH1

27 |PA.3/SPIO_SS/UART1_TXD/I12C1_SCL /PWMO_CH2 / CLKO / PWM1_BRAKE1

28 |PA.2/SPIO_CLK/UART1_RXD /12C1_SDA / PWMO0_CH3

29 |PA.1/SPI0_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4

30 [PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS/PWMO0_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/I12C1_SCL / UARTO_TXD / ICE_DAT

34 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /ICE_CLK

35 |PC.5/EBI_AD5/UART2_TXD/12C1_SCL / PWM1_CHO

36 |PC.4/EBI_AD4/UART2_RXD/12C1_SDA/PWM1_CH1

37 |PC.3/EBI_AD3/UART2_nRTS/PWM1_CH2

38 |[PC.2/EBI_AD2/UART2_nCTS/PWM1_CH3

39 |PC.1/EBI_AD1/UART2_TXD /12C0_SCL/PWM1_CH4/ACMPO_O

40 |PC.0/EBI_ADO/UART2_RXD /12C0_SDA /PWM1_CH5/ACMP1_O
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41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO/ SPI0O_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/ SPI0O_MOSI/ TM2

45 |PA.12/12C1_SCL

46 |PA.13/12C1_SDA

47 |PA.14 / UARTO_TXD

48 |PA.15/UARTO_RXD

49 |VSS

50 |LDO_CAP

51 |Voo

52 |PC.14/EBI_AD11/ SPIO_I2SMCLK / USCIO_CTLO/ TM1

53 PB.15 / ADCO_CH15 / EBI_AD12 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

54 |PB.14/ ADCO_CH14/EBI_AD13/ SPI0_CLK /USCIO_DAT1/UARTO_nRTS/PWM1_CH1/TM1_EXT/CLKO

55 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2/ EBI_AD15/ SPI0_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3
I TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/EBI_ADR16 /UARTO_nCTS/I12C1_SCL / SPIO_I2SMCLK

61 |PB.10/ADCO_CH10/EBI_ADR17 /UARTO_nRTS/I12C1_SDA

62 |PB.9/ADCO_CH9/EBI_ADR18 /UARTO_TXD / UART1_nCTS

63 |PB.8/ADCO_CH8/EBI_ADR19/UARTO_RXD / UART1_nRTS

64 |PB.7/ADCO_CH7/EBI_nWRL /UART1_TXD/EBI_nCS0/PWM1_BRAKEO/PWM1_CH4/INT5/ACMPO_O

Table 4.1-16 MO31SE3AE Multi-function Pin Table
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Vs
Loo_cap

Voo

ML/ QSPIO_CLK / USCI0_CTLO  SPI0_I2SMCLK / EBI_AD1LIPC.14

PWMO_BRAKEL/ THO_EXT / PWH1_CHO / UART3_TXD | UARTO_NCTS / USCIO_CTLL / SPI0_SS | EBI_ADI2 / ADCO_CHIS / PB.1S

(GLKO I TWA_EXT / PWMI_CH1/ UART3_RXD | UARTO_RTS / USCIO_DAT1 / SPI0_CLK | EBI_AD13 ADGO_CH14  PB.14

TM2_EXT / PWML_CH2 | UART3_IRTS / UARTO_TXD | USCIO_DATO / SPIO_MISO / EBI_ADLA / ACMP1_P3 / ACMPO_P3/ ADCO_CHI3  PB.L3
TMS_EXT / PWIL_GH3 | UARTS_NGTS / UARTO_RXD / USCIO_CLK SPI0_MOSI / EBI_ AD1S | ACMP1_P2 / ACMPO_P2 | ADCO_CH121 PB.12
Ao

Veer

AVss

BPWML_CHO SPI0_I2SMCLK /2C1_SCL / UARTA_TXD /UARTO_NCTS | EBI_ADRI6 / ADCO_CHIL /PB.11
BPWMI_CHL/12C1_SDA | UARTA_RXD | UARTO_RTS / USCI1_CTLO  EBI_ADR17 ADCO_CH10/ PB.10.

BPWMI_CH2 | UARTL_NCTS  UARTO_TXD {USCI1_CTLL /EB_ADRLE / ADCO_CHO /P89

BPWML_CH3 / UARTI_NRTS | UARTO_RXD/ USCI1_CLK / EBI_ADR19 ADCO_CHB / PB.&

ACMPO_O1INTS / PWHW3_CH4 / PWML_BRAKEQ | BPWM1_CHA / EBI_nCSO / UART_TXD | USCI1_DATO / EBI_NWRL | ADCO_CHT / PB.7
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T

BEREEEESEELEEEES

5F=1 P15 UARTO_RXD/ BRWML_CHS

) PA131 UARTA_RXD/ 12C1_SDA/ BPW1_CHZ

] PDO/EBILADL3 1 USCIO_CLK | SPIO_MOSI/ UARTS_RXD / TH2

LQFP64

4 PFL/UARTI_RXD 12C1_SDA/ UARTO_RXD | BPWAI_CHL | ICE_CLK

571 PF.O/UARTL_TXD /12C1_SCL / UARTO_TXD. BPWM_CHO ICE_DAT
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INTL1 TML I UART2_RXD | PWMO_CHL/ USCIL_CTLL/ UARTS_RXD /

g
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INT3/TM3 1 PWIO_CH3  USCI1_DATO / UARTS_nCTS / UARTL_RXD |

EB1nCSO / UART4_RXD / SPI0_MOSI/ E81_ADR19PF.6 [ 12

INT4 1 TMI_EXT/ BPWMO_CH3 | UARTI_RXD | USCI0_CTLL | EBI_ALE (PAS [ 11

INTS 1 TM3 1 CLKO / PWMO_CHA | PWO_BRAKED { PWI1_BRAKEO I PF14 | 13

ADCO_ST / X32_IN {BPWMO_CHA | PWMO_CHO / UART2_nCTS | UART2_RXD 1 PS5 £ 14

X32_OUT / BPWHO_CHS | PWMO_CHL | UART2_nIRTS ( UART2_TXD I PF.4 ] 15

BPWML_CHO XTI,

ncsoipra s

H
g
H

PRESET
PF.15/ PWMO_BRAKED | PWMO_CH1 / TM2  GLKO / INT4

PA0/QSPIO_MOSIO ) SPI0_MOS| | UARTO_RXD | UART1_IRTS | BRWMO_CHO | PWINO_CHS

PA1/QSPI0_MISO0  SPI0_MISO / UARTO_TXD / UARTI_nCTS | BPWHO_GH1 / PWIO_CHa

PA2/QSPIO_CLK I SPI0_CLK / UART4_RXD [12C0_SMBSUS | UART1_RXD [ 12C1_SDA | BRWMO_CH2 | PWO_CH3

PA3/QSPI0_SS /SPI0_SS  UARTA _TXD /12C0_SMBAL / UARTL_TXD12C1_SCL | BPWMO_CH3 | PWMO_CH2 | CLKO | PWM1_BRAKEL
A4/ QSPIO_MOSIL 1 SPI0_I2SMCLK / UARTO_NRTS | UARTO_RXD /1200_SDA ! UARTS_RXD BPWMO_CHA | PWHO_CHL
PAS/QSPI0_MISOL/ UARTO_nCTS | UARTO_TXD /2C0_SCL / UARTS_TXD | BPWIMO_CHS | PUIMO_CHO

P15 PWIMO_CHS /T3 /INTL

Voo

Ves
A6 EBI_ADS [ UARTO_RXD /12C1_SDA/ PWML_CHS | BPWM1_CH3 | ACMP1_WLAT / TM3 INTO
PA7/EBI_AD? /UARTO_TXD | 12C1_SCL | PWM1_CH4 ] BPWM1_CH2 | ACMPO_WLAT / TWZ /INTL
PC.6/ EBI_ADS / UARTA_RXD / UARTO_nRTS | PWML_CH3 / BPWIL_CH1 / TMLINT2
PC.7/EBI_ADS / UARTA_TXD | UARTO_NCTS | PWM1_CH2 | BPWM1_CHO 1 TMO /INT3
PF2/EBI_nCS1/ UARTO_RXD 12C0_SDA/ QSPIO_CLK /XT1_OUT | BPWMI_CHL

Figure 4.1-23 MO31SG6AE Multi-function Pin Diagram

Pin |MO31SG6AE Pin Function

PWM1_CH5/INT4/ ACMP1_O

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12CO_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1/12C0_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD
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PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

4 |PWMO_BRAKEO / TM2 / INT2

5 |PB2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UARTL_RXD / UART5_NCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

6 |PB-1/ADCO_CH1/EBI_ADRS/UART2_TXD / USCIL_CLK/I2C1_SCL / QSPIO_MISO1/ PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

, |PB.O / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

12 |PF.6/EBI_ADR19 / SPI0_MOSI/ UART4_RXD / EBI_nCSO

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS /PWMO0_CH1 /BPWMO_CH5/ X32_OUT

16 |PF.3/EBI_nCSO0/UARTO_TXD /12C0_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK / XT1_OUT / BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS /PWM1_CH2 /BPWM1_CHO/TMO/INT3

19 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS / PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7 /UARTO_TXD/I12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 |PA.1/QSPIO_MISOO/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

30 |PA.0/QSPIO_MOSIO/SPIO_MOSI/ UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/12C1_SCL /UARTO_TXD / BPWM1_CHO / ICE_DAT

34 |PF.1/UART1_RXD/I12C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK
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35 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA /UART4_RXD /PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS /UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPI0O_MISOO/ UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/ UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK /UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2

45 |PA.12/UART4_TXD/I12C1_SCL / BPWM1_CH2

46 |PA.13/UART4_RXD/I2C1_SDA/BPWM1_CH3

47 |PA.14/ UARTO_TXD / BPWM1_CH4

48 |PA.15/UARTO_RXD / BPWM1_CH5

49 |VSS

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 /| ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |JAVSS

60 ([PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPI0_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS /UART4_RXD /12C1_SDA/BPWM1_CH1

62 |[PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/BPWM1_CH2

63 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 |pwM1_cHa /INT5 / ACMPO_O

Table 4.1-17 MO31SG6AE Multi-function Pin Table
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Vs
Loo_cap

Voo

ML/ QSPIO_CLK / USCI0_CTLO  SPI0_I2SMCLK / EBI_AD1LIPC.14

PWMO_BRAKEL/ THO_EXT / PWH1_CHO / UART3_TXD | UARTO_NCTS / USCIO_CTLL / SPI0_SS | EBI_ADI2 / ADCO_CHIS / PB.1S

(GLKO I TWA_EXT / PWMI_CH1/ UART3_RXD | UARTO_RTS / USCIO_DAT1 / SPI0_CLK | EBI_AD13 ADGO_CH14  PB.14

TM2_EXT / PWML_CH2 | UART3_IRTS / UARTO_TXD | USCIO_DATO / SPIO_MISO / EBI_ADLA / ACMP1_P3 / ACMPO_P3/ ADCO_CHI3  PB.L3
TMS_EXT / PWIL_GH3 | UARTS_NGTS / UARTO_RXD / USCIO_CLK SPI0_MOSI / EBI_ AD1S | ACMP1_P2 / ACMPO_P2 | ADCO_CH121 PB.12
Ao

Veer

AVss

BPWML_CHO SPI0_I2SMCLK /2C1_SCL / UARTA_TXD /UARTO_NCTS | EBI_ADRI6 / ADCO_CHIL /PB.11
BPWMI_CHL/12C1_SDA | UARTA_RXD | UARTO_RTS / USCI1_CTLO  EBI_ADR17 ADCO_CH10/ PB.10.

BPWMI_CH2 | UARTL_NCTS  UARTO_TXD {USCI1_CTLL /EB_ADRLE / ADCO_CHO /P89

BPWML_CH3 / UARTI_NRTS | UARTO_RXD/ USCI1_CLK / EBI_ADR19 ADCO_CHB / PB.&

ACMPO_O1INTS / PWHW3_CH4 / PWML_BRAKEQ | BPWM1_CHA / EBI_nCSO / UART_TXD | USCI1_DATO / EBI_NWRL | ADCO_CHT / PB.7

noonnnnononnoona

T

BEREEEESEELEEEES

5F=1 P15 UARTO_RXD/ BRWML_CHS

) PA131 UARTA_RXD/ 12C1_SDA/ BPW1_CHZ

] PDO/EBILADL3 1 USCIO_CLK | SPIO_MOSI/ UARTS_RXD / TH2

LQFP64

4 PFL/UARTI_RXD 12C1_SDA/ UARTO_RXD | BPWAI_CHL | ICE_CLK

571 PF.O/UARTL_TXD /12C1_SCL / UARTO_TXD. BPWM_CHO ICE_DAT
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INTL1 TML I UART2_RXD | PWMO_CHL/ USCIL_CTLL/ UARTS_RXD /

g
£}
g
H
g
g
3

INT3/TM3 1 PWIO_CH3  USCI1_DATO / UARTS_nCTS / UARTL_RXD |

EB1nCSO / UART4_RXD / SPI0_MOSI/ E81_ADR19PF.6 [ 12

INT4 1 TMI_EXT/ BPWMO_CH3 | UARTI_RXD | USCI0_CTLL | EBI_ALE (PAS [ 11

INTS 1 TM3 1 CLKO / PWMO_CHA | PWO_BRAKED { PWI1_BRAKEO I PF14 | 13

ADCO_ST / X32_IN {BPWMO_CHA | PWMO_CHO / UART2_nCTS | UART2_RXD 1 PS5 £ 14

X32_OUT / BPWHO_CHS | PWMO_CHL | UART2_nIRTS ( UART2_TXD I PF.4 ] 15

BPWML_CHO XTI,

ncsoipra s

H
g
H

PRESET
PF.15/ PWMO_BRAKED | PWMO_CH1 / TM2  GLKO / INT4

PA0/QSPIO_MOSIO ) SPI0_MOS| | UARTO_RXD | UART1_IRTS | BRWMO_CHO | PWINO_CHS

PA1/QSPI0_MISO0  SPI0_MISO / UARTO_TXD / UARTI_nCTS | BPWHO_GH1 / PWIO_CHa

PA2/QSPIO_CLK I SPI0_CLK / UART4_RXD [12C0_SMBSUS | UART1_RXD [ 12C1_SDA | BRWMO_CH2 | PWO_CH3

PA3/QSPI0_SS /SPI0_SS  UARTA _TXD /12C0_SMBAL / UARTL_TXD12C1_SCL | BPWMO_CH3 | PWMO_CH2 | CLKO | PWM1_BRAKEL
A4/ QSPIO_MOSIL 1 SPI0_I2SMCLK / UARTO_NRTS | UARTO_RXD /1200_SDA ! UARTS_RXD BPWMO_CHA | PWHO_CHL
PAS/QSPI0_MISOL/ UARTO_nCTS | UARTO_TXD /2C0_SCL / UARTS_TXD | BPWIMO_CHS | PUIMO_CHO

P15 PWIMO_CHS /T3 /INTL

Voo

Ves
A6 EBI_ADS [ UARTO_RXD /12C1_SDA/ PWML_CHS | BPWM1_CH3 | ACMP1_WLAT / TM3 INTO
PA7/EBI_AD? /UARTO_TXD | 12C1_SCL | PWM1_CH4 ] BPWM1_CH2 | ACMPO_WLAT / TWZ /INTL
PC.6/ EBI_ADS / UARTA_RXD / UARTO_nRTS | PWML_CH3 / BPWIL_CH1 / TMLINT2
PC.7/EBI_ADS / UARTA_TXD | UARTO_NCTS | PWM1_CH2 | BPWM1_CHO 1 TMO /INT3
PF2/EBI_nCS1/ UARTO_RXD 12C0_SDA/ QSPIO_CLK /XT1_OUT | BPWMI_CHL

Figure 4.1-24 MO31SG8AE Multi-function Pin Diagram

Pin |MO31SG8AE Pin Function

PWM1_CH5/INT4/ ACMP1_O

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKEL /

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0O_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 /12C0O_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD
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PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

4 |PWMO_BRAKEO / TM2 / INT2

5 |PB2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UARTL_RXD / UART5_NCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

6 |PB-1/ADCO_CH1/EBI_ADRS/UART2_TXD / USCIL_CLK/I2C1_SCL / QSPIO_MISO1/ PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

, |PB.O / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/ TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

12 |PF.6/EBI_ADR19 / SPI0_MOSI/ UART4_RXD / EBI_nCSO

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS /PWMO_CH1 / BPWMO_CH5 / X32_OUT

16 |PF.3/EBI_nCSO0/UARTO_TXD /12C0_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK / XT1_OUT / BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS /PWM1_CH2 /BPWM1_CHO/TMO/INT3

19 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS / PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 |PA.1/QSPI0O_MISOO/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

30 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/12C1_SCL /UARTO_TXD / BPWM1_CHO / ICE_DAT

34 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK
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35 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA /UART4_RXD /PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS /UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPI0O_MISOO/ UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD /12C0_SDA / PWM1_CH5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK /UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPIO_MOSI / UART3_RXD / TM2

45 |PA.12/UART4_TXD/I12C1_SCL / BPWM1_CH2

46 |PA.13/UART4_RXD/I2C1_SDA/BPWM1_CH3

47 |PA.14/ UARTO_TXD / BPWM1_CH4

48 |PA.15/UARTO_RXD / BPWM1_CH5

49 |VSS

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 /| ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPI0_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |JAVSS

60 ([PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS /UART4_TXD /12C1_SCL / SPI0O_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS /UART4_RXD /12C1_SDA/BPWM1_CH1

62 |[PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/BPWM1_CH2

63 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1 _nRTS/BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 |pwM1_cHa /INT5 / ACMPO_O

Table 4.1-18 M0O31SG8AE Multi-function Pin Table
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Vs
Loo_cap

Vo

ML/ QSPIO_CLK / USCI0_CTLO  SPI0_I2SMCLK / EBI_AD1LIPC.14

PWMO_BRAKEL/ THO_EXT / PWH1_CHO / UART3_TXD | UARTO_NCTS / USCIO_CTLL / SPI0_SS | EBI_ADI2 / ADCO_CHIS / PB.1S

(GLKO I TWA_EXT / PWMI_CH1/ UART3_RXD | UARTO_RTS / USCIO_DAT1 / SPI0_CLK | EBI_AD13 ADGO_CH14  PB.14

TM2_EXT / PWML_CH2 | UART3_IRTS / UARTO_TXD | USCIO_DATO / SPIO_MISO / EBI_ADLA / ACMP1_P3 / ACMPO_P3/ ADCO_CHI3  PB.L3
TMS_EXT / PWIL_GH3 | UARTS_NGTS / UARTO_RXD / USCIO_CLK SPI0_MOSI / EBI_ AD1S | ACMP1_P2 / ACMPO_P2 | ADCO_CH121 PB.12
Ao

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂhﬂﬂ

T

Veer
AVss

BPWML_CHO SPI0_I2SMCLK /2C1_SCL / UARTA_TXD /UARTO_NCTS | EBI_ADRI6 / ADCO_CHIL /PB.11
BPWMI_CHL/12C1_SDA | UARTA_RXD | UARTO_RTS / USCI1_CTLO  EBI_ADR17 ADCO_CH10/ PB.10.

BPWMI_CH2 | UART?_TXD / UART_nCTS / UARTO_TXDUSCI1_CTLL | EBI_ADRIS / ADCO_CHO PE.9

BPWMI_CH3 | UART?_RXD | UARTI_NRTS | UARTO_RXD USCI1_CLK / EBI_ADR19/ ADCO_CHB / PB.&

ACMPO_O1INTS / PWH3_CH4 / PWML_BRAKEQ | BPWM1_CHA / EBI_nCSO / UART_TXD | USCI1_DATO / EBI_NWRL | ADCO_CHT / PB.7

BEREEEESEELEEEES

5F=1 P15 UARTO_RXD/ BRWML_CHS

) PA131 UARTA_RXD/ 12C1_SDA/ BPW1_CHZ

] PDO/EBILADL3 1 USCIO_CLK | SPIO_MOSI/ UARTS_RXD / TH2

LQFP64

4 PFL/UARTI_RXD 12C1_SDA/ UARTO_RXD | BPWAI_CHL | ICE_CLK

571 PF.O/UARTL_TXD /12C1_SCL / UARTO_TXD. BPWM_CHO ICE_DAT

RN

INTO/ TMO / UART2_TXD | PWMO_CHO 1 USCI1_CTLO / UARTS_TXD /12C0_SCL / EBI_ADRO/ ACWIP1_N/ ADCO_CHS [ PRS [ 2

ACMP1_O 1 INTA { PAWH1_CHS | PWML_BRAKEL | BPWM1_CHS / E81_nCS1 / UARTL_RXD / USCI1_DAT J EBINWRH | ADCO_CHS [ PB6 = 1

/Co_SOA EBI_ADRL ACMP1_P1/ ADCO_CHA (PB4 |3

i
2
H
<
H
E
:
[
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e
H
:
g
2
H
E
g

INTL1 TML I UART2_RXD | PWMO_CHL/ USCIL_CTLL/ UARTS_RXD /

g
£}
g
H
g
g
3

INT3/TM3 1 PWIO_CH3  USCI1_DATO / UARTS_nCTS / UARTL_RXD |

TM2_EXT / BPWMO_CH2 | UART_TXD { UARTL_TXD / USCIQ_DAT | EBI_MCLK / PA.S

TML_EXT / BPWMO_CH / UART6_RXD / USCIO_DATO  EBLLIWR [ ACMP1_PO/ PA10 T 9

=

INT41 TM3_EXT | BPWMO_CH3 | UART?_RXD | UART1_RXD | USCIO_CTLL | EBI_ALE (PAS T 11

EB1nCSO / UART_RXD / SPI0_NOSI/ E81_ADR19 PF.6 [ 12

INTS 1 TM3 1 CLKO / PWMO_CHA | PWO_BRAKED { PWI1_BRAKEO I PF14 | 13

ADCO_ST / X32_IN {BPWMO_CHA | PWMO_CHO / UART2_nCTS | UART2_RXD 1 PS5 £ 14

X32_OUT / BPWHO_CHS | PWMO_CHL | UART2_nIRTS ( UART2_TXD I PF.4 ] 15

BPWML_CHO XTI,

ncsoipra s

H
g
H

PRESET
PF.15/ PWMO_BRAKED | PWMO_CH1 / TM2  GLKO / INT4

PA0/QSPIO_MOSIO ) SPI0_MOS| | UARTO_RXD | UART1_IRTS | BRWMO_CHO | PWINO_CHS

PA1/QSPI0_MISO0  SPI0_MISO / UARTO_TXD / UARTI_nCTS | BPWHO_GH1 / PWIO_CHa

PA2/QSPIO_CLK I SPI0_CLK / UART4_RXD [12C0_SMBSUS | UART1_RXD [ 12C1_SDA | BRWMO_CH2 | PWO_CH3

PA3/QSPI0_SS /SPI0_SS  UARTA _TXD /12C0_SMBAL / UARTL_TXD12C1_SCL | BPWMO_CH3 | PWMO_CH2 | CLKO | PWM1_BRAKEL
A4/ QSPIO_MOSIL 1 SPI0_I2SMCLK / UARTO_NRTS | UARTO_RXD /1200_SDA ! UARTS_RXD BPWMO_CHA | PWHO_CHL
PAS/QSPI0_MISOL/ UARTO_nCTS | UARTO_TXD /2C0_SCL / UARTS_TXD | BPWIMO_CHS | PUIMO_CHO

P15 PWIMO_CHS /T3 /INTL

Voo

Ves

A6 EBI_ADS [ UARTO_RXD /12C1_SDA/ PWML_CHS | BPWM1_CH3 | ACMP1_WLAT / TM3 INTO

PA7/EBI_AD? /UARTO_TXD | 12C1_SCL | PWM1_CH4 ] BPWM1_CH2 | ACMPO_WLAT / TWZ /INTL

.6/ EBIADE / UARTA_RXD { UARTO_nRTS | UARTS _RXD./ PWIIL_CH3 / BPWNL_CHI I TML I INT2

PC.7/ EBI_ADS / UART4_TXD UARTO_NCTS / UARTG_TXD | PWM1_CH2 | BPWMI_CHO / THOINT3

PF2/EBI_nCS1/ UARTO_RXD 12C0_SDA/ QSPIO_CLK /XT1_OUT | BPWMI_CHI

Figure 4.1-25 M0O31SIAAE Multi-function Pin Diagram

Pin |MO31SIAAE Pin Function

PWM1_CH5/INT4/ ACMP1_O

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0O_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 / 12C0_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD
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PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

4 |PWMO_BRAKEO / TM2 / INT2

5 |PB2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_NCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

6 |PB-1/ADCO_CH1/EBI_ADRS/UART2_TXD / USCIL_CLK/I2C1_SCL / QSPIO_MISO1/ PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

, |PB.O / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/UART6_TXD / BPWMO_CHO / TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR /USCIO_DATO / UART6_RXD / BPWMO_CH1 / TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / UART7_TXD / BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD /UART7_RXD / BPWMO_CH3/TM3_EXT /INT4

12 |PF.6/EBI_ADR19 / SPI0_MOSI/ UART4_RXD / EBI_nCSO

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN/ ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS /PWMO0_CH1 /BPWMO_CH5/ X32_OUT

16 |PF.3/EBI_nCSO0/UARTO_TXD /12C0_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK/ XT1_OUT/ BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD / UARTO_nCTS / UART6_TXD / PWM1_CH2 / BPWM1_CHO/TMO/INT3

19 |PC.6/EBI_AD8/UART4_RXD / UARTO_nRTS /UART6_RXD / PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4 / BPWM1_CH2/ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 |PA.1/QSPIO_MISOO/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

30 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/12C1_SCL /UARTO_TXD / BPWM1_CHO / ICE_DAT

34 |PF.1/UART1_RXD/I12C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK
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35 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA /UART4_RXD /PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS /UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPI0_MISOO/ UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK / UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2

45 |PA.12/UART4_TXD/I12C1_SCL / BPWM1_CH2

46 |PA.13/UART4_RXD/I2C1_SDA /BPWM1_CH3

47 |PA.14/ UARTO_TXD / BPWM1_CH4

48 |PA.15/UARTO_RXD / BPWM1_CH5

49 |VSS

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 /| ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPI0_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |JAVSS

60 ([PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS /UART4_TXD /12C1_SCL / SPI0O_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS /UART4_RXD /12C1_SDA/BPWM1_CH1

62 |[PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/UART7_TXD/BPWM1_CH2

63 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD /UART1_nRTS/UART7_RXD /BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 |pwM1_cHa /INT5 / ACMPO_O

Table 4.1-19 MO31SIAAE Multi-function Pin Table
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4.1.2.6

MO031/M032

MO031 Series LQFP 128-Pin Multi-function Pin Diagram

Corresponding Part Number: MO31KG6AE, MO31KGS8AE, MO31KIAAE

MO31KG6AE

BPUMO_CHA/PUMO_CHLUARTS_RXD USCI0_CTLO/PES T 30 @) P15 Eal_A0D UART2_RXD
BPWO_CH3 1 PWMO_CH2 USCI0_CTLL/EBLRD/PES T35 @ P16/ €B1_ADB/ UARTZ TXD
BPWD_CH2 | PWMO_CH3USCI0_DATA 1 EB1 iR PE4 ] 100 43 PF.15/ PWHO_BRAKED/PWMO_CHLI T2/ CLKO 1 INT4
BPWD_CHL/PWMO_CHA 1 USCIO_DATO  E81_MCLK 1PE3 ] 1o1 o1 PAD/QSPI0_MOSIDI SPO_MOS!/UARTO_RXD | UARTL RIS BWMO_CHD PY1MO_CHS
BPUIO_CHO I PWMD_CHS/USCI_CLK /EBLALE 1PE2 =] 102 5050 PALQSPIO WSO SPIO_MISO 1 UARTD_TXD UARTL_nCTS /BPWIMO_CHA | PWMO_CHe
Voo e 5553 PA21QSPI0_CLKSPI0_CLK UARTA_RAD /1200 SBSUS | UARTI_RXD 2C1_SOAT BPWHO_GH2. PHNO_CHS
Voo T 57 PA3/QSPI0_SS /SPID_SS 1 UARTS_TXD /12C0_SMBAL | UART_TXD 261 SCL/ BPWHO_CHA PHO_CH2  CLKO | PWAL_BRAKEL
(UARTA_RCTS /121 _SCLIUART_TXD QS99 MISO0/ EBLADIO/PEL T 15 560 P4/ QSPIO_MOSIL/ SPI0_IZSMCLI. UARTO_nRTS | UARTO_RXD 12C0_SDA | UARTS_RXD / BPUNO_CHE | PIMD_CHL
UARTA_SRTS /12C1_SOA | UARTS_RXD1 QSP0_MOSIO/ EBLADIL/PED. T 1 5553 PAS/QSPI0_MISO UARTD_nCTS | UARTO_TXD  12C0_SCL/ UARTS_TXD / BRWNG_CHS /PWNO_CHO
UARTA_TAD  UARTS_nRTS  QSPI0_CLK 1 E81_AD12 1 9¥8 T 107 S P15 PUNO_CHS 1T 1 INTL
UARTLRXD 1 UART3.0CTS  QSPI0_SS /€81 AD13 1 P10 T 1o w5 v
UARTO_TXD. UART XD 1 QSPID_MISOL 1 EB1_ADLA PH10 T 13 25 v
PAMO_CHS/ UARTO_RXD /UARTA_RXD  QSPIO_NOSIL /81 AD15 /P11 (] 110 5110 PAG/EBLADG/UARTO_RXD /12C1_SOA PWAIL_CHS | BPWAEL_CH3  ACVPL_WILAT T3 NTO
PWIMO_CH4 1 USCIO_CTLOJ SPI0_ZSNCLK /EBLACS0/PD1¢ T 503 PA7/EBLADT/UARTO_TXD  2C1_SCL PWAKL_CHd | BPWAL_CH2. ACMPO_WILAT T2 INT2
wo_car us LQFP128 45[1 PC.7/ EBLADS /UARTS_TXD / UARTO NCTS | PWI_CHE | PWAL_CHO | THO [ INTS.

L1 QSPIO_CLK 1 USCIO_CTLO  SPI0_IZSMCLIK EB1_ADKA 1714 £ 1s
PUMO_BRAKER | TMO_EXT / PWHL_CHD  UART3_TXD /UARTD_nCTS 1 USCI0_CTLL/ 591055 EBI_ADI2  ADCO_CHIS /PB.15 [ b

(CLKO | TII_EXT | PWM_CHL I UARTS_RXD /UARTO RIS USCI0_DATA 1 SPI0_CLK | EBI_ADL3 ADCO_CHIA /PB4 £ 17

Th2_EXT/PWAR_CH2  UARTS_nRTS /UARTO_TXD USCI0_DATO  SPI0_WISO 1 EBL ADL4 | ACMPL_P3/ ACMPD_P3/ ADCO_CHI3 PB.13 =] 118
TH_EXT PYIAL_CHA 1 UART3_NCTS / UARTO_RXD /USCID_CLK / SPI_NOS! | EBLADES | ACWP3_P2. ACWPO_P2. ADCO_CH12 P12 {18

463 P13 EB1_ADRIS12GD_SCL 1 UARTA.nRITS  UART_TXD / PWNO_CHS PWHL_CHO. 35 CHS
150 P12/ EB1_ADRIA/ USCIL_CLK / UARTA.WRTS | PO CHA

45 P11 EBI_ADRI3/ USCI1_DATLIUARTS_RXD/ UART_nCTS | PWMO_CH3/ PWH1_BRAKEL

13553 P10 EBI_ADRIZ/ USCI1_DATO UARTS_TXD | PWMO_CH2 | PWARL_BRAKED

2 PED/ 8L ADRIL/USCI_CTLO I UART2_RXD | PWMO_CH | PUMO_BRAKE

1) P8/ EBLADRID/ USCH_CTLL | UART2_TXD PYMO_CHO | PAMO_BRAKED

e =5
P _CHOSHO_IZSHCLK 1261 SCL/UARTA TXD{ UARTD TS/ EB1AORIS 1 ADCO_ i1 /PR.11 0 =I5 pr2 /e ncst uARTa R0 11200_50A Q5P Cuk /T3 ouUTBEWNL N1
PN 11261 SDA/UARTA R0/ ARTO1RTS/ USCHCTLO BB ADR ADCA_OHID 810 = 4 153 PR3/ BB nCS0/UARTO THD 1120 SCL 1 XTL N 8P CHO
SPW1_CH UARTS2CTS 1UARTO_TYO 1 USCH_CTLL/E81_AORIB 40CD_CH0/ 80 ] = =53 puresrsonn
PGS UARTS_IRTS 1 ARTO XD USCi_CLK81AORID A0Ch_CH 88 | % <5 s ewsons
ACHUPO_01 TS P4 AI_SRAKED/SPMI_CHAEB 0G0/ UARTL_TXD USC1_DATO/ 81 L1 A0C0_CHT P81 = 7 45 ersresisone
ACMPLO/INTA PU1_CH M ERAKEL/ M S 2853/ ARTL_RX 1 USCHDATL /i 140C0_ 1 75 0 @) =3 eaesisons

fMnveerse23¥RIASEAAREN A

R EE LR
TOOU 000000 0000000000 000000000000

H

Figure 4.1-26 MO31KG6AE Multi-function Pin Diagram

Pin |MO31KGG6AE Pin Function

1 PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0O_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /
TMO / INTO

, |PB.4/ADCO_CH4/ACMP1_P1/EBI_ADRL/I2C0_SDA / UARTS_RXD / USCI1_CTL1/PWMO_CH1 / UART2_RXD
/ TM1/INTL
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PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /
PWMO_BRAKEO / TM2 / INT2

PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

5 |Pc.12/EBI_ADR4 / UARTO_TXD /12C0_SCL / PWM1_CHO / ACMPO_O

6 |PC.11/EBI_ADRS5/UARTO_RXD/12C0O_SDA/PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6/UART3_TXD / PWM1_CH2

8 |PC.9/EBI_ADR7/UART3_RXD/PWM1_CH3

PB.1/ADCO_CH1 / EBI_ADR8 / UART2_TXD / USCI1_CLK /12C1_SCL / QSPIO_MISO1 / PWMO_CH4 / PWM1_CH4

° / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5/ PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK /BPWMO_CHO / TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR /USCIO_DATO/ BPWMO_CH1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO/UART2_TXD/BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCSO/UART2_RXD / BPWMO_CH5 / CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/I12CO_SMBAL/I2C1_SCL / TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14 / UART5_TXD / TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPI0_SS/UART5_nRTS

27 |PF.8/EBI_ADR17/SPI0_CLK /UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPI0_MOSI/ UART4_RXD / EBI_nCS0

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PWMO0_CH4 /CLKO / TM3/INT5

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4 / X32_IN/ADCO_ST

32 |PF.4/UART2_TXD /UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/ X32_OUT

33 |PH.4/EBI_ADR3

34 |PH.5/EBI_ADR2
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35 |[PH.6/EBI_ADR1

36 |PH.7/EBI_ADRO

37 |PF.3/EBI_nCSO/UARTO_TXD /I12C0_SCL / XT1_IN / BPWM1_CHO

38 |PF.2/EBI_nCS1/UARTO_RXD /I2C0_SDA /QSPIO_CLK /XT1_OUT/BPWM1_CH1

39 |[VSS

40 |Voo

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD /PWMO_CHO/PWMO0_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/ PWMO_BRAKE1

43 |PE.10/EBI_ADR12 / USCI1_DATO/ UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD /UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA/UART4_nCTS / UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9 / UART4_TXD / UARTO_nCTS/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL /PWM1_CH4 /BPWM1_CH2/ ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD /I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 VDD

54 |PD.15/PWMO_CHS5/TM3/INT1

55 |PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

56 PWMO_CH1

57 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO0O_CH2 /
CLKO / PWM1_BRAKE1

58 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [PA.1/QSPI0O_MISOO0/SPIO_MISO /UARTO_TXD / UART1_nCTS / BPWMO_CH1/ PWMO_CH4

60 [PA.0/QSPIO_MOSIO/ SPIO_MOSI/ UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO/INT4

62 |PE.14/EBI_AD8/UART2_TXD

63 |PE.15/EBI_AD9/UART2_RXD

64 |nRESET

65 |[PF.0/UARTL1_TXD/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

66 |[PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS
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68 |PD.8/EBI_AD6/UART2_nRTS
69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I12C1_SCL/UART4_TXD/PWM1_CHO
70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I12C1_SDA/UART4_RXD / PWM1_CH1
71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_NnCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISOO / UART2_TXD / 12C0O_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD /12C0_SDA / PWM1_CH5/ACMP1_O
75 |VSS
76  |Voo
77 |PG.9/EBI_ADO/BPWMO_CH5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2/BPWMO0_CH3
80 |PG.12/EBI_AD3/BPWMO0O_CH2
81 |PG.13/EBI_AD4/BPWMO_CH1
82 |PG.14/EBI_AD5/BPWMO0O_CHO
83 |PG.15/CLKO/ADCO_ST
84 |PD.7/UART1_TXD/I12C0O_SCL /USCI1_CLK
85 |PD.6/UART1_RXD/I12C0_SDA/USCI1_DAT1
86 |PD.5/12C1_SCL/USCI1_DATO
87 |PD.4/USCIO_CTLO/I12C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/ UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UART3_nCTS/UARTO_RXD
90 |[PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO / UART3_TXD
91 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/UART3_RXD/TM2
92 |PD.13/EBI_AD10/ SPIO_I2SMCLK
93 |PA.12/UART4_TXD/I12C1_SCL / BPWM1_CH2
94 |PA.13/UART4_RXD /12C1_SDA /BPWM1_CH3
95 |PA.14/UARTO_TXD / BPWM1_CH4
96 |PA.15/UARTO_RXD / BPWM1_CH5
97 |PE.7 /UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |[PE.6/USCIO_CTLO/UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 |PE.5/EBI_nRD/USCIO_CTL1/PWMO_CH2/BPWMO_CH3
100 |PE.4/EBI_nWR /USCIO_DAT1/PWMO_CH3/BPWMO0O_CH2
101 |PE.3/EBI_MCLK/USCIO_DATO / PWMO0_CH4 / BPWMO_CH1
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102 |PE.2/EBI_ALE /USCIO_CLK/PWMO_CH5/ BPWMO0_CHO

103 |VSS

104 |Voo

105 |PE.1/EBI_AD10/QSPIO_MISOO0/UART3_TXD /12C1_SCL / UART4_nCTS

106 |PE.0/EBI_AD11/QSPI0_MOSIO / UART3_RXD /12C1_SDA / UART4_nRTS

107 |PH.8/EBI_AD12/QSPI0O_CLK / UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS/UART1_RXD

109 |PH.10/EBI_AD14/ QSPI0O_MISO1 / UART4_TXD / UARTO_TXD

110 |PH.11/EBI_AD15/ QSPIO_MOSI1/ UART4_RXD / UARTO_RXD / PWMO_CH5

111 |PD.14/EBI_nCS0/ SPIO_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/ SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /|
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS/PWM1_CH2/ TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO / UARTO_nRTS / UART4_RXD /12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD /UART1_nRTS/BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

128 PB.6 /| ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKEL1L /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-20 MO31KG6AE Multi-function Pin Table
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MO31KG8AE

LQFP128

Co_cHiz /P13

2 ExT 1P X
T™_EXT /Y Dco_cHiz P12

3 prs a1 anRa1 us
5 pra e aoraius

ACHPD_0.1INTS /PWMI_CHa | PWAL_BRAKEO/ BPWMI_CHA / EBLCS0 /UARTA_TXOD1 USCI1_DATO | E81nWRL1ADCO_CHI P87 {137
ACMPL_O1INTA  PWM1_CHS PV BRAKEL /BPVL_CHS | 81 1CS1 1 UARTL_RXD, USCI2_DATL EBI nWRH  ADCO_CHS /Pe.6. 1

Figure 4.1-27 MO31KGB8AE Multi-function Pin Diagram

Pin |MO31KGS8AE Pin Function

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

L lrmo/iNTO

, |PBA4/ADCO_CH4 | ACMP1_P1/EBI_ADRI /12C0_SDA / UARTS_RXD / USCIL_CTL1 / PWMO_CH1 / UART2_RXD
/TM1/INT1

5 |PB3/ADCO_CH3/ACMPO_N/EBI_ADR2 / 12C1_SCL / UARTI_TXD / UARTS_nRTS / USCIL_DAT1/ PWMO_CH2

PWMO_BRAKEO / TM2 / INT2

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
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Pin |[MO31KG8AE Pin Function
PWMO_CH3/TM3/INT3

5 |Pc.12/EBI_ADR4 / UARTO_TXD /12C0_SCL / PWM1_CHO / ACMPO_O

6 |PC.11/EBI_ADR5/UARTO_RXD /12C0_SDA /PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6/UART3_TXD/PWM1_CH2

8 |PC.9/EBI_ADR7/UART3_RXD/PWM1_CH3

PB.1/ADCO_CH1 /EBI_ADR8 / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0O_MISO1 / PWMO_CH4 / PWM1_CH4

9 / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5/ PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK /BPWMO_CHO/ TMO_EXT

14 |PA.10/ ACMP1_PO/EBI_nWR /USCIO_DATO/BPWMO_CH1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO / UART2_TXD / BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCS0/UART2_RXD / BPWMO_CH5/ CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/12C0_SMBAL /12C1_SCL/TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14/UART5_TXD /TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPI0O_SS/ UART5_nRTS

27 |PF.8/EBI_ADR17/SPIO_CLK/UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPIO_MOSI/UART4_RXD / EBI_nCS0

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4 / X32_IN/ADCO_ST

32 |PF.4/UART2_TXD/UART2_nRTS/ PWMO_CH1 / BPWMO_CH5 / X32_OUT

33 |PH.4/EBI_ADRS3

34 |PH.5/EBI_ADR2

35 |[PH.6/EBI_ADR1

36 |PH.7/EBI_ADRO

37 |PF.3/EBI_nCSO/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
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Pin |[MO31KG8AE Pin Function

38 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |VSS

40 |Vop

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD / PWMO_CHO / PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/PWMO0_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO / UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD /UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1l

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS / PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA / UART4_nCTS / UART1_RXD / PWM1_CH1 / BPWM1_CH4

48 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |[PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4/BPWM1_CH2/ ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 |V

54 |PD.15/PWMO_CH5/TM3/INT1

55 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

56 PA.4 / QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / UART5_RXD / BPWMO_CH4 /

PWMO_CH1

5, |PA3/QSPIO_SS/SPIO_SS/UART4_TXD/12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

g |PA2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [|PA.1/QSPIO_MISOO0 /SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

60 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

62 |PE.14/EBI_AD8/UART2_TXD

63 |PE.15/EBI_AD9/UART2_RXD

64 |nRESET

65 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD/BPWM1_CHO /ICE_DAT

66 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS

68 |[PD.8/EBI_AD6/UART2_nRTS

69 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL/ UART4_TXD / PWM1_CHO

70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA/UART4_RXD /PWM1_CH1
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71 |PC.3/EBI_AD3/QSPIO_SS /UART2_NRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_nCTS / 12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISO0 / UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO / QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CH5 / ACMP1_O
75 |vss
76 Voo
77 |PG.9/EBI_ADO / BPWMO_CH5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2 / BPWMO_CH3
80 |PG.12/EBI_AD3/BPWMO_CH2
81 |PG.13/EBI_AD4/BPWMO_CH1
82 |PG.14/EBI_AD5/ BPWMO_CHO
83 |PG.15/CLKO/ADCO_ST
84 |PD.7/UART1_TXD /I2CO_SCL / USCI1_CLK
85 |PD.6/UART1_RXD /I2C0O_SDA /USCI1_DAT1
86 |PD.5/12C1_SCL /USCI1_DATO
87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UART3_nRTS/USCI1_CTLO/ UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK / UART3_nCTS / UARTO_RXD
90 |PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO / UART3_TXD
91 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2
92 |PD.13/EBI_AD10/ SPI0_I2SMCLK
93 |PA.12/UART4_TXD /12C1_SCL / BPWM1_CH2
94 |PA.13/UART4_RXD /I2C1_SDA / BPWM1_CH3
95 |PA.14/ UARTO_TXD / BPWM1_CH4
96 |PA.15/UARTO_RXD/BPWM1_CH5
97 |PE.7/ UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |PE.6/USCIO_CTLO/ UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 |PE.5/EBI_NnRD /USCIO_CTL1/PWMO0_CH2 / BPWMO_CH3
100 |PE.4/EBI_nWR / USCIO_DAT1/ PWMO_CH3 / BPWMO_CH2
101 |PE.3/EBI_MCLK / USCIO_DATO / PWMO_CH4 / BPWMO_CH1
102 |PE.2/EBI_ALE / USCIO_CLK / PWMO_CHS5 / BPWMO_CHO
103 |vss
104 |Vop
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105 |PE.1/EBI_AD10/ QSPI0O_MISOO0/UART3_TXD/I12C1_SCL / UART4_nCTS

106 |PE.O/EBI_AD11/QSPI0O_MOSIO / UART3_RXD /I12C1_SDA/UART4_nRTS

107 |PH.8/EBI_AD12/QSPIO_CLK/UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS /UART1_RXD

109 |PH.10/EBI_AD14/QSPIO_MISO1 / UART4_TXD / UARTO_TXD

110 (PH.11/EBI_AD15/QSPIO_MOSI1/UART4_RXD / UARTO_RXD / PWMO0_CH5

111 |PD.14/EBI_nCS0/ SPI0O_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 |LDO_CAP

114 |Voo

115 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS /USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO/ TMO_EXT /
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /|
UART3_nRTS /PWM1_CH2/TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD / 12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO/UARTO_nRTS/UART4_RXD/12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1 nCTS/BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCSO / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

128 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-21 M031KGS8AE Multi-function Pin Table
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ACHPD_0.1INTS /PWMI_CHa | PWAL_BRAKEO/ BPWMI_CHA / EBLCS0 /UARTA_TXOD1 USCI1_DATO | E81nWRL1ADCO_CHI P87 {137
ACMPL_O1INTA  PWM1_CHS PV BRAKEL /BPVL_CHS | 81 1CS1 1 UARTL_RXD, USCI2_DATL EBI nWRH  ADCO_CHS /Pe.6. 1

Figure 4.1-28 MO31KIAAE Multi-function Pin Diagram

Pin |MO31KIAAE Pin Function

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

TMO / INTO

2 PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1/12C0_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD
/TM1/INT1

3 PB.3/ ADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

PWMO_BRAKEO / TM2 / INT2

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO |/
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PWMO_CH3/TM3/INT3

5 |Pc.12/EBI_ADR4 / UARTO_TXD /12C0O_SCL / UART6_TXD / PWM1_CHO / ACMPO_O

6 |PC.11/EBI_ADR5/UARTO_RXD /12C0_SDA /UART6_RXD / PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6 / UART6_nRTS /UART3_TXD / PWM1_CH2

8 |PC.9/EBI_ADR7/UART6_nCTS / UART3_RXD / PWM1_CH3

PB.1/ADCO_CH1 /EBI_ADR8 / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0O_MISO1 / PWMO_CH4 / PWM1_CH4

9 / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5/ PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK / UART6_TXD / BPWMO_CHO / TMO_EXT

14 |PA.10/ ACMP1_PO/EBI_nWR /USCIO_DATO/ UART6_RXD / BPWMO_CH1 / TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / UART7_TXD / BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD /UART7_RXD / BPWMO_CH3/TM3_EXT /INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO / UART2_TXD / BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCS0/UART2_RXD / BPWMO_CH5/ CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/12C0_SMBAL /12C1_SCL/TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14/UART5_TXD /TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPI0O_SS/ UART5_nRTS

27 |PF.8/EBI_ADR17/SPIO_CLK/UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPIO_MOSI/UART4_RXD / EBI_nCS0

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4 / X32_IN/ADCO_ST

32 |PF.4/UART2_TXD/UART2_nRTS/ PWMO_CH1 / BPWMO_CHS5 / X32_OUT

33 |PH.4/EBI_ADR3/UART7_nRTS / UART6_TXD

34 |PH.5/EBI_ADR2/UART7_nCTS / UART6_RXD

35 |[PH.6/EBI_ADR1/UART7_TXD

36 |PH.7/EBI_ADRO/UART7_RXD

37 |PF.3/EBI_nCSO/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
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38 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |VSS

40 |Vop

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD / PWMO_CHO / PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/PWMO0_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO / UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD /UART1_nCTS / PWMO_CH3/ PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS / PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA / UART4_nCTS / UART1_RXD / PWM1_CH1 / BPWM1_CH4

48 |PC.7/EBI_AD9/UART4_TXD / UARTO_nCTS/ UART6_TXD / PWM1_CH2 /BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/UART6_RXD / PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |[PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD /I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 |V

54 |PD.15/PWMO_CH5/TM3/INT1

55 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

56 PA.4 / QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0O_SDA / UART5_RXD / BPWMO_CH4 /

PWMO_CH1

5, |PA3/QSPIO_SS/SPIO_SS/UART4_TXD/12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

g |PA2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [|PA.1/QSPIO_MISOO0 /SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

60 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

62 |PE.14/EBI_AD8/UART2_TXD / UART6_TXD

63 |PE.15/EBI_AD9/UART2_RXD / UART6_RXD

64 |nRESET

65 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD/BPWM1_CHO /ICE_DAT

66 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS/UART7_TXD

68 |[PD.8/EBI_AD6/UART2_nRTS / UART7_RXD

69 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL/ UART4_TXD / PWM1_CHO

70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA/UART4_RXD /PWM1_CH1
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71 |PC.3/EBI_AD3/QSPIO_SS / UART2_nRTS / 12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_nCTS / 12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISO0 / UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CH5 / ACMP1_O
75 |vss
76 |Voo
77 |PG.9/EBI_ADO / BPWMO_CHS5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2/UART7_TXD / BPWMO_CH3
80 |PG.12/EBI_AD3/UART7_RXD / BPWMO_CH2
81 |PG.13/EBI_AD4/UART6_TXD / BPWMO_CH1
82 |PG.14/EBI_AD5 / UART6_RXD / BPWMO_CHO
83 |PG.15/CLKO/ADCO_ST
84 [PD.7/UART1_TXD/12C0_SCL/USCI1_CLK
85 |PD.6/UART1_RXD /I2C0_SDA/USCI1_DAT1
86 |PD.5/12C1_SCL/USCI1_DATO
87 |PD.4/uUsclo_CTLO/12C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS / UART3_nRTS / USCI1_CTLO / UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK / UART3_nCTS / UARTO_RXD
90 |PD.1/EBI_AD12/USCIO_DATO / SPI0_MISO / UART3_TXD
91 [PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2
92 [PD.13/EBI_AD10/SPIO_I2SMCLK
93 [PA.12/UART4_TXD /12C1_SCL / BPWM1_CH2
94 |PA.13/UART4_RXD /12C1_SDA/BPWM1_CH3
95 |PA.14/UARTO_TXD / BPWM1_CH4
96 |PA.15/UARTO_RXD / BPWM1_CH5
97 |PE.7/UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |PE.6/USCIO_CTLO/ UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 |PE.5/EBI_nRD /USCIO_CTL1/UART6_TXD / UART7_nRTS / PWMO_CH2 / BPWMO_CH3
100 [PE.4/EBI_nWR / USCIO_DAT1/UART6_RXD / UART7_nCTS / PWMO_CH3 / BPWMO_CH2
101 [PE.3/EBI_MCLK / USCIO_DATO / UART6_nRTS / UART7_TXD / PWMO_CH4 / BPWMO_CH1
102 |PE.2/EBI_ALE / USCIO_CLK / UART6_nCTS / UART7_RXD / PWMO_CHS5 / BPWMO_CHO
103 [vss
104 [Vpp
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Pin |[MO31KIAAE Pin Function

105 |PE.1/EBI_AD10/ QSPIO_MISOO0/UART3_TXD /12C1_SCL / UART4_nCTS

106 |PE.O/EBI_AD11/QSPI0O_MOSIO / UART3_RXD /12C1_SDA/UART4_nRTS

107 |PH.8/EBI_AD12/QSPIO_CLK/UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS /UART1_RXD

109 [PH.10/EBI_AD14/QSPIO_MISO1/ UART4_TXD / UARTO_TXD

110 (PH.11/EBI_AD15/QSPIO_MOSI1/UART4_RXD / UARTO_RXD / PWMO0_CH5

111 |PD.14/EBI_nCS0/ SPI0O_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 |LDO_CAP

114 |Voo

115 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS /USCIO_CTL1/UARTO_NCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/ TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO/UARTO_nRTS/UART4_RXD/12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1 nCTS/UART7_TXD /BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/UART7_RXD / BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCSO / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

128 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-22 MO31KIAAE Multi-function Pin Table
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4.1.3 MO032 Series Pin Diagram
4.1.3.1 MO032 Series TSSOP 20-Pin Diagram
Corresponding Part Number: MO32FC1AE

USB D- [ 1| ® 20] USB_VBUS
USB D+ [ 2] '19] PF.1
USB_VDD33_CAP [3] 18] PF.0
Vss | 4] — 17] nRESET
LDO _CAP [ 5| % "16] PA.O
Voo [ 6] % 15] PA.1
PB.14 [7. B "14] PA.2
PB.13 [ 8| 13] PA3
PB.12 [9] 12] PF.2
AVpp [10] 11] PF.3

Figure 4.1-29 M032 Series TSSOP 20-pin Diagram
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4.1.3.2 MO032 Series TSSOP 28-Pin Diagram
Corresponding Part Number: MO32EC1AE

USB_VBUS () PC.0
USB_D- PC.1
USB_D+ PF.1

USB_VDD33_CAP [ 4| PF.0
Vss NRESET
LDO_CAP [6] — PA.O
Vbp g PA.1
PB.14 % PA.2
PB.13 [ 9] g PA.3
PB.12 PF.2
AVpp PF.3
PB.5 PB.O
PB.4 PB.1
PB.3 [14] 15] PB.2

Figure 4.1-30 M032 Series TSSOP 28-pin Diagram
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4.1.3.3 MO032 Series QFN 33-Pin Diagram
Corresponding Part Number: MO32TC1AE, MO32TD2AE

o
<
OI
(e2]
[50] n
()] )
o + M
> 0 0o >
ml ml m' cnI © < 4 o
nu u nun 0 O O Ww Lw
DO D D DO oA oo
I 0 N e O oy ool i~
RN R N S
Vss |25 -~ 116] nRESET
e b Top transparent view [
LDO_CAP [26! 18] PF.15
Vpp | 27! 14| PA.O
PB.15 |28 13| PA.1
QFN33
PB.14 [29! 12] PA.2
PB.13 |30 | 11| PA3
PB.12 |31 0] PF.2
S 33vss ¢ ____|
AVpp |32 - ' 9] PF.3

PB.5
PB.4
PB.3
PB.2
PB.1
PB.0
PF.5
PF.4

Figure 4.1-31 M032 Series QFN 33-pin Diagram
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4.1.3.4 MO032 Series LQFP 48-Pin Diagram
Corresponding Part Number: MO032LC2AE, MO032LD2AE ,MO032LE3AE, MO32LG6AE,

MO032LG8AE

o

<

©

(32}

I5e] )

a >

o + M

S oo >

I O U= I NI S T QoY

NN n o000 o0 0w w

B s T s o T o T o T o T o T T s T o

B8 3T 8§ 5 838K Q8
Ves 137 241 nRESET

LDO CAP [|38 231 PF.15

Voo [|39 221 PA.O
PC.14 [|40 211 PA1
PB.15 [41 201 PA2
PB.14 [ |42 LQFP48 19 ] PA.3
PB.13 [|43 181 PA4
PB.12 [ 44 171 PAS5
AVpp [ |45 161 PA.6
AVss [ 46 151 PA7
PB.7 [|47 141 PF.2
PB.6 :|48. 131 PF.3

— N ™ <t n © ~ [ee] [} a : ﬁ

n Y MmN A QO d 9 oY

I I

Figure 4.1-32 M032 Series LQFP 48-pin Diagram
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4.1.3.5 MO032 Series LQFP 64-Pin Diagram
Corresponding Part Number: MO32SE3AE, M032SG6AE, M032SGB8AE, M0O32SIAAE

o
<
o
o
) %)
a) >
o + oM
> o o >
A R R I = B B R A B I =)
n 0NN o000 00000 0w W
D DO DO Oaoaoo oo oo a0 oo o o o
1000000000A0aAnn
< < < < < < < < < [} [32] [yl ™ (3] o [}
Vss [|49 321 nRESET
LDO CAP [|s0 31 ] PF.15
Vpp []51 301 PAO
PC.14 []52 291 PA1
PB.15 []s3 28] PA2
PB.14 []54 271 PA3
PB.13 []55 26 ] PA.4
PB.12 [ |56 LQFP64 251 PAS5
AVpp [|57 247 PD.15
Veee [ 58 23] Vpp
AVss []59 221 Vgs
PB.11 []60 21 ] PAG6
PB.10 []e1 201 PA7
PB9 [ |62 191 PC6
PB.8 [|63 18] PC.7
a7 oo @ 1777 PF2
o — N o < n ©
- N ™ < wn © ~ 0 o - - - Eal - - -
© YT MmN O Q9N Q YT
PEPPEEOIST LY

Figure 4.1-33 M032 Series LQFP 64-pin Diagram
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M032 Series LQFP 128-Pin Diagram

Corresponding Part Number: MO32KG6AE, MO32KG8AE, M032KIAAE

MO031/M032

PE.1
PE.O
PH.8
PH.9
PH.10
PH.11
PD.14
Vss
LDO_CAP
Voo
PC.14
PB.15
PB.14
PB.13
PB.12
AVpp
Vrer
AVss
PB.11
PB.10
PB.9
PB.8
PB.7
PB.6

ponooaoonoanoaonoooonaoanoanonnmin

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

961 USB_VDD33_CAP

95 ] USB_D+

94— USB_D-

931 USB_VBUS

92[ ] PD.13

911 PD.O

901 PD.1

89 ] PD.2

881 PD.3

871 PD.4

8] PD.5

851 PD.6

841 PD.7

8] PG.15
821 PG.14
811 PG.13
801 PG.12
79 PG.11
781 PG.10

LQFP128

7] PG.9

761 Vpp

751 Vss

741 PC.O

733 PC.1

72[] PC.2

711 PC3

70— PC.4

69 ] PC5

681 PD.8

671 PD.9

66 ] PF.1

651 PF.0

64
6

@

6:

i

6:

2

Ll

3

5¢

@
8 @

5

q

5

>

5

@
£ @

Jouuoouronrooroonounouroorooooouul

5

@

5.

8

5

a

5

3

4

&

4

bS]

41

>

4

&

4;

)

4;

S

4

&

3

8

3

&

3

4

3

o]

3

&

34
3

5]

PB5 1
PB4 2
PB3 3
PB2 4
pc.12 s
PC.11 e
PC.10 7

PC9 s
PB.1 o9
PB.0 10

|

Vss

12
PA11 []13
PA10 [14
PA9 15
PA8 [|16
pc.13 [
PD.12 18
PD.11 [ 19
PD.10 []20

Voo

PG2 21
PG3 22
PG4 23
PF.11 24
PF.10 25

PF.9 2
PF8 27
PF7 28
PF.6 29
PF.14 30

PF5 |31

PF4 32

NRESET
PE.15
PE.14
PF.15
PA.O
PA.1
PA2
PA3
PA.4
PAS
PD.15
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4.1.4 MO032 Series Multi-function Pin Diagram
41.4.1 MO032 Series TSSOP 20-Pin Multi-function Pin Diagram
Corresponding Part Number: MO32FC1AE

MO32FC1AE
use D- [1] @ [20] USB_VBUS
USB_D+ [Z] [18] PF.1/UARTO_RXD/BPWMO_CH4/ICE_CLK
USB_VDD33_CAP [3] [18] PF.0/UARTO_TXD / BPWMO_CHS / ICE_DAT
Vss [4] - [17] nRESET
LDO_CAP [5] 8 [16] PA.0/SPIO_MOSI/UARTO_RXD / BPWMO_CHO
Voo [6] % [15] PA.L/SPIO_MISO/UARTO_TXD / USCI1_CLK / BPWMO_CH1
CLKO / TM1_EXT / BPWMO_CH2 / UARTO_NRTS / SPI0_CLK / ADCO_CH14 / PB.14 [T S [14] PA.2/SPI0_CLK/USCIL_DATO/BPWMO_CH2
BPWMO_CH1 / UARTO_TXD / SPIO_MISO / ADCO_CH13/PB.13 [&] [13] PA:3/SPI0_SS/USCI1_DAT1/BPWMO_CH3/CLKO
BPWMO_CHO / UARTO_RXD / SPI0_MOSI / ADCO_CH12/PB.12 [§] [1z] PF.2/UARTO_RXD/USCI1_CTL1
AVop  [10] [11] PF.3/UARTO_TXD/USCI1_CTLO

Figure 4.1-35 M032FC1AE Multi-function Pin Diagram

Pin [MO032FC1AE Pin Function

1 |usB_D-

2 |uss D+

3 |UsB_vpp33_CAP

4 |vss
5 [LDO_cap
6 Voo

7 |PB.14/ADCO_CH14/ SPIO_CLK /UARTO_nRTS / BPWMO_CH2 / TM1_EXT / CLKO

8 |PB.13/ADCO_CH13/ SPIO_MISO / UARTO_TXD / BPWMO_CH1

9 |PB.12/ADCO_CH12/ SPI0_MOSI/ UARTO_RXD / BPWMO_CHO

10 |AVop

11 |PF.3/UARTO_TXD /USCI1_CTLO

12 |PF.2/UARTO_RXD/USCI1_CTL1

13 |PA.3/SPIO_SS/USCI1_DAT1/BPWMO_CH3/CLKO

14 |PA.2/SPIO_CLK/USCI1_DATO/ BPWMO_CH2

15 |PA.1/SPIO_MISO/UARTO_TXD /USCI1_CLK/BPWMO_CH1

16 |PA.0/SPI0O_MOSI/UARTO_RXD / BPWMO_CHO

17 |nRESET

18 |PF.0/UARTO_TXD /BPWMO_CHS5 /ICE_DAT

19 |PF.1/UARTO_RXD /BPWMO_CH4 /ICE_CLK

20 |USB_VBUS

Table 4.1-23 M032FC1AE Multi-function Pin Table
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4.1.4.2 MO032 Series TSSOP 28-Pin Multi-function Pin Diagram
Corresponding Part Number: MO32EC1AE

MO32EC1AE
USB_VBUS [1] o [28] PC.0/BPWMO_CH4
USB_D- [Z] [27] PC.1/BPWMO_CH5/ADCO_ST
USB_D+ [3] [26] PF.1/UARTO_RXD/BPWMO_CH4/ICE_CLK
USB_VDD33_CAP [4] [25] PF.0/UARTO_TXD / BPWMO_CHS / ICE_DAT
Vss [5] [24] nRESET
LDO_CAP [ 4 [23] PA.0/SPIO_MOSI/UARTO_RXD / BPWMO_CHO
Voo [T} (£ [22] PA.1/SPIO_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1
CLKO / TM1_EXT / BPWMO_CH2 / UARTO_NRTS / SPI0_CLK / ADCO_CH14 / PB.14 [& | % [21] PA.2/SPI0_CLK/USCIL_DATO/BPWMO_CH2
BPWMO_CH1 / UARTO_TXD / SPI0_MISO / ADCO_CH13/PB.13 [0 % [20] PA.3/SPIO_SS/USCI1_DAT1/BPWMO_CH3/CLKO
BPWMO_CHO / UARTO_RXD / SPI0_MOSI / ADCO_CH12/PB.12 [10] [18] PF.2/UARTO_RXD/USCI1_CTL1
AVpp  [II] [18] PF.3/UARTO_TXD/USCI1_CTLO
INTO/ TMO / USCIL_CTLO / ADCO_CHS / PB.5 [z [17] PB.0/ADCO_CHO/ SPI0_I2SMCLK
INT1/TM1/USCI1_CTL1/ADCO_CH4/PB.4 [13] [16] PB.1/ADCO_CH1/USCI1_CLK
INT2/ USCI1_DAT1/ADCO_CH3/PB.3 [T4] [15] PB.2/ADCO_CH2/USCI1_DATO/INT3

Figure 4.1-36 MO32EC1AE Multi-function Pin Diagram

Pin |MO32EC1AE Pin Function

1 |usB_vBUS

2 |uss_p-

3 |usB_D+

4 |USB_Vpp33_CAP

5 |vss
6 |LDO_cap

8 |PB.14/ADCO_CH14/SPIO_CLK /UARTO_nRTS / BPWMO_CH2 / TM1_EXT / CLKO

9 |PB.13/ADCO_CH13/ SPIO_MISO / UARTO_TXD / BPWMO_CH1

10 |PB.12/ADCO_CH12/SPI0O_MOSI/ UARTO_RXD / BPWMO_CHO

11 |AVoo

12 |PB.5/ADCO_CH5/USCI1_CTLO/TMO/INTO

13 |PB.4/ADCO_CH4/USCI1_CTL1/TM1/INT1

14 |PB.3/ADCO_CH3/USCI1_DAT1/INT2

15 |PB.2/ADCO_CH2/USCI1_DATO/INT3

16 |PB.1/ADCO_CH1/USCI1_CLK

17 |PB.0/ADCO_CHO/ SPIO_I2SMCLK

18 |PF.3/UARTO_TXD /USCI1_CTLO

19 |PF.2/UARTO_RXD/USCI1_CTL1

20 |PA.3/SPI0_SS/USCI1_DAT1/BPWMO_CHS3/ CLKO
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Pin |[MO32EC1AE Pin Function

21 |[PA.2/SPIO_CLK/USCI1_DATO/BPWMO_CH2

22 |PA.1/SPIO_MISO/UARTO_TXD /USCI1_CLK/BPWMO_CH1

23 |PA.0/SPIO_MOSI/ UARTO_RXD / BPWMO_CHO

24 |InRESET

25 |PF.0/UARTO_TXD /BPWMO_CHS5 / ICE_DAT

26 |PF.1/UARTO_RXD/BPWMO_CH4/ICE_CLK

27 |Pc.1/BPWMO_CH5/ADCO_ST

28 |PC.0/BPWMO_CH4

Table 4.1-24 MO32EC1AE Multi-function Pin Table
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4.1.4.3 MO032 Series QFN 33-Pin Multi-function Pin Diagram
Corresponding Part Number: MO32TC1AE, M032TD2AE

MO32TC1AE

17| PF.0/UARTO_TXD / BPWMO_CH5 / ICE_DAT

PF.1/UARTO_RXD / BPWMO_CH4 / ICE_CLK

PC.1/BPWMO_CH5/ ADCO_ST

PC.0/BPWMO_CH4

USB_VDD33_CAP
USB_VBUS

6| nRESET
LDO_CAP PF.15/TM2/ CLKO / INT4
Voo PA.0 / SPI0_MOSI / UARTO_RXD / BPWMO_CHO
TMO_EXT / BPWMO_CH3 / UARTO_NCTS / SPI0_SS / ADCO_CH15 / PB.15 QFN33 PA.1/SPIO_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1

CLKO / TM1_EXT / BPWMO_CH2 / UARTO_NRTS / SPI0_CLK / ADCO_CH14 / PB.14 PA.2/ SPIO_CLK / USCI1_DATO / BPWMO0_CH2

BPWMO_CH1 / UARTO_TXD / SPIO_MISO / ADCO_CH13 / PB.13 PA.3/ SPI0_SS / USCIL_DAT1/BPWMO_CH3 / CLKO

BPWMO_CHO / UARTO_RXD / SPI0_MOSI / ADCO_CH12/ PB.12 PF.2/ UARTO_RXD / USCI1_CTL1

AVpo 9| PF.3/UARTO_TXD/USCI1_CTLO

Vss

Top transparent view

PB.5
PB.4
PB.3
PB.2
PB.1
PB.O
PF.5
PF.4

ADCO_CH4
ADCO_CH3

BPWMO_CHS

ADCO_CH2
ADCO_CH1
ADCO_CHO

ADCO_CHS
ADCO_ST / BPWMO_CH4

SPIO_I2SMCLK

INT1/TM1/USCI1_CTL1

INT2/ USCI1_DAT1

INT3/USCI1_DATO
USCI1_CLK

INTO/ TMO / USCI1_CTLO

Figure 4.1-37 MO32TC1AE Multi-function Pin Diagram

Pin |MO32TC1AE Pin Function

1 |PB.5/ADCO_CH5/USCI1_CTLO/TMO/INTO

2 |PB.4/ADCO_CH4/USCI1_CTL1/TM1/INT1

3 |PB.3/ADCO_CH3/USCI1_DAT1/INT2
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Pin |MO032TC1AE Pin Function

4 |PB.2/ADCO_CH2/USCI1_DATO/INT3

5 |PB.1/ADCO_CH1/USCI1_CLK

6 |PB.0/ADCO_CHO/SPIO_I2SMCLK

7 |PF.5/BPWMO0_CH4 /ADCO_ST

8 |PF.4/BPWMO_CHS5

9 |PF.3/UARTO_TXD/USCI1_CTLO

10 |PF.2/UARTO_RXD /USCI1_CTL1

11 |PA.3/SPI0_SS/USCI1_DAT1/BPWMO_CH3/CLKO

12 |PA.2/SPI0_CLK /USCI1_DATO/BPWMO_CH2

13 |PA.1/SPI0_MISO/UARTO_TXD / USCI1_CLK / BPWMO_CH1

14 |PA.0/SPI0_MOSI/UARTO_RXD / BPWMO_CHO

15 |PF.15/CLKO/INT4

16 |nRESET

17 |PF.0/UARTO_TXD/BPWMO_CH5 / ICE_DAT

18 |PF.1/UARTO_RXD/BPWMO0_CH4 /ICE_CLK

19 |PC.1/BPWMO_CHS5/ADCO_ST

20 |PC.0/BPWMO_CH4

21 |UsB_VBUS

22 |usB_D-

23 |uUsB_D+

24 |USB_Vpp33_CAP

25 |vss

26 [LDO_CAP

27 (Voo

28 |PB.15/ADCO_CH15/SPI0_SS/ UARTO_nCTS / BPWMO_CH3 / TMO_EXT

29 |PB.14/ADCO_CH14 / SPIO_CLK / UARTO_nRTS / BPWMO_CH2 / TM1_EXT / CLKO
30 |PB.13/ADCO_CH13/SPI0_MISO / UARTO_TXD / BPWMO_CH1

31 |PB.12/ADCO_CH12/SPI0_MOSI/ UARTO_RXD / BPWMO_CHO

32 |AVpp

Table 4.1-25 M0O32TC1AE Multi-function Pin Table
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MO32TD2AE

MO031/M032

Vss

LDO_CAP

Voo

TMO_EXT / BPWMO_CH3 / BPWM1_CH4 / UARTO_NCTS / USCIO_CTL1/ SPIO_SS / ADCO_CH15 / PB.15

CLKO/ TM1_EXT / BPWMO_CH2 / BPWM1_CHS / UARTO_NRTS / USCIO_DAT1 / SPI0_CLK / ADCO_CH14 / PB.14
TM2_EXT / BPWMO_CH1 / UARTO_TXD / USCIO_DATO / SPI0_MISO / ADCO_CH13 / PB.13

TM3_EXT / BPWMO_CHO / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ADCO_CH12 / PB.12

AVop

o
<
S
o
8
3
a
>
o
a
=]

PBS

USB_D+

PB.4

USB_D-

PB3

USB_VBUS

PB.2

PC.0/QSPI
PC.1/QSPI

0_MISOO / BPWM1_CH2 / BPWMO_CHS / ADCO_ST

0_MOSIO / BPWM1_CH3 / BPWMO_CH4.

PB.L

PB.O

PF.0/ UARTO_TXD / BPWM1_CHO / BPWMO_CHS / ICE_DAT

PF.1/ UARTO_RXD / BPWM1_CH1/ BPWMO_CH4 / ICE_CLK

PF5

PF4

ADCO_CH5

ADCO_CH4

ADCO_CH3

ADCO_CH2

SPIO_MISO1

INTO/ TMO / USCI1_CTLO

INT1/TM1/USCI1_CTLL

INT2/ TM2 / USCI1_DAT1

INT3/TM3 / USCI1_DATO

QSPIO_!
QsPIo,

X Q

BPWMO_CHS /

ADCO_ST / BPWMO_CH4 /

10_MOSI1

QSPI

NRESET

PF.15/TM2/ CLKO / INT4

PA.0/ QSPIO_MOSIO / SPI0_MOSI / UARTO_RXD / BPWMO_CHO
PA.1/QSPIO_MISO0/ SPI0_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1
PA.2/ QSPIO_CLK / SPIO_CLK / USCI1_DATO / BPWMO_CH2
PA.3/QSPIO_SS / SPIO_SS / USCI1_DAT1/ BPWMO_CH3 / CLKO

PF.2/ UARTO_RXD / QSPIO_CLK / BPWM1_CH1/USCI1_CTLL
PF.3/UARTO_TXD / BPWM1_CHO / USCI1_CTLO

Figure 4.1-38 MO32TD2AE Multi-function Pin Diagram

Pin |MO32TD2AE Pin Function

PB.5/ADCO_CH5/USCI1_CTLO/ TMO/INTO

PB.4/ ADCO_CH4 /USCI1_CTL1/TM1/INT1

PB.3/ADCO_CH3/USCI1_DAT1/TM2/INT2

PB.2/ ADCO_CH2 / USCI1_DATO/ TM3/INT3

PB.1/ADCO_CH1/USCI1_CLK/QSPIO_MISO1
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Pin |[MO32TD2AE Pin Function

6 PB.0/ ADCO_CHO / SPIO_I2SMCLK / QSPI0O_MOSI1

7 PF.5/QSPIO_MISO1/ BPWMO_CH4 / ADCO_ST

8 PF.4 / QSPIO_MOSI1 / BPWMO_CH5

9 PF.3/UARTO_TXD / BPWM1_CHO / USCI1_CTLO

10 |PF.2/UARTO_RXD/QSPIO_CLK /BPWM1_CH1/USCI1_CTL1

11 |PA.3/QSPI0O_SS/SPI0_SS/USCI1_DAT1/BPWMO_CH3/CLKO

12 |PA.2/QSPI0_CLK/SPIO_CLK/USCI1_DATO/BPWMO_CH2

13 |PA.1/QSPI0O_MISOO0/ SPI0O_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1

14 |PA.0/ QSPIO_MOSIO/ SPI0_MOSI / UARTO_RXD / BPWMO_CHO

15 |PF.15/TM2/CLKO/INT4

16 |nRESET

17 |PF.0/UARTO_TXD /BPWM1_CHO/BPWMO_CH5 /ICE_DAT

18 |PF.1/UARTO_RXD /BPWM1_CH1/BPWMO0_CH4 /ICE_CLK

19 |PC.1/QSPIO_MISO0/BPWM1_CH2/BPWMO_CH5/ADCO_ST

20 |PC.0/QSPIO_MOSIO/BPWM1_CH3/BPWMO_CH4

21 |USB_VBUS

22 |usB_D-

23 |usB D+

24 |USB_Vpp33_CAP

25 |VvSS

26 |LDO_CAP

27 |Voo

28 |PB.15/ADCO_CH15/SPI0_SS/USCIO_CTL1/UARTO_nCTS/BPWM1_CH4 / BPWMO_CH3/TMO_EXT
29 |PB.14/ADCO_CH14/SPIO_CLK/USCIO_DAT1/UARTO_nRTS/BPWM1_CH5/BPWMO_CH2/TM1_EXT / CLKO
30 |PB.13/ADCO_CH13/SPIO_MISO/USCIO_DATO/UARTO_TXD/BPWMO_CH1/TM2_EXT

31 |PB.12/ADCO_CH12/ SPI0O_MOSI/USCIO_CLK / UARTO_RXD / BPWMO_CHO / TM3_EXT

32 |AVpp

Table 4.1-26 M032TD2AE Multi-function Pin Table
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4.1.44 MO032 Series LQFP 48-Pin Multi-function Pin Diagram

Corresponding Part Number: MO032LC2AE, MO032LD2AE, MO32LE3AE, MO32LG6AE,
MO32LG8AE

MO32LC2AE

UARTO_TXD / BPWM1_CHO / BPWMO_CHS / ICE_DAT

10_MISO0 / BPWM1_CH2 / BPWMO_CHS / ADCO_ST

10_MOSI0 / BPWM1_CH3 / BPWMO_CH4.
UARTO_RXD / BPWML_CH1 / BPWMO_CH4 / ICE_CLK

3
% 1 2
3 382 5¢eF
S 29923
8 9388858
8 3555355
86820000855
Ddoodoeda®Ia o
8888555 cogiw
383830 LeRLEY
Ves 241 nRESET
LDo_cAP 3 2371 PFIS/TM2/CLKO/INT4
Voo T3 221 PA0/QSPIO_MOSIO SPI0_MOS! / UARTO_RXD / BPWMO_CHO
TML/ QSPIO_CLK / USCIO_CTLO / SPI0_I2SMCLK / PC.14 [ 40 2171 PA1/QSPIO_MISOD / SPIO_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CHL
TMO_EXT / BPWMO_CH3 / BPWM1_CH4 / UARTO_NCTS / USCIO_CTL1/ SPI0_SS / ADCO_CH15/ PB.15 [ 41 201 PA2/QSPI0_CLK/ SPI_CLK / USCI1_DATO / BPWMO_CH2
CLKO / TM1_EXT / BPWMO_CH2 / BPWM1_CHS / UARTO_nRTS / USCIO_DATL/ SPIO_CLK | ADCO_CH14/PB.14 [ 42 LQFP48 191 PA3/QSPIO_SS / SPI0_SS / USCIL_DATL/ BPWMO_CH3 / CLKO
TM2_EXT / BPWMO_CH1 / UARTO_TXD / USCIO_DATO / SPI0_MISO / ADCO_CH13/PB.13 £ 43 18] PA.4/QSPIO_MOSI1/ SPIO_I2SMCLK / UARTO_NRTS / UARTO_RXD / BPWMO_CH4
TM3_EXT BPWMO_CHO / UARTO_RXD / USCIO_CLK / SPI0_MOSI / ADCO_CH12 / PB.12 [ 44 7] PA5/QSPIO_MISO1/ UARTO_NCTS / UARTO_TXD / BPWMO_CHS
AV 4 161 PAG/UARTO_RXD/ BPWM1_CH3/TM3/ INTO
Avss a6 151 PA7/UARTO_TXD / BPWMI_CH2 / TM2 | INTL
INTS / BPWM1_CH4 / USCI1_DATO / ADCO_CH7 /PB.7 |47 4[] PF.2/UARTO_RXD / QSPI0_CLK / BPWM1_CH1/USCI1_CTLL
INT4 / BPWM1_CHS / USCI1_DAT1/ADCO_CHe /PB.6 < () 13571 PF.3/UARTO_TXD / BPWMI_CHO / USCI1_CTLO
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Figure 4.1-39 M032LC2AE Multi-function Pin Diagram

Pin |MO32LC2AE Pin Function

1 |PB.5/ADCO_CH5/USCI1_CTLO/TMO/INTO

2 |PB.4/ADCO_CH4/USCI1_CTL1/TM1/INT1

3 |PB.3/ADCO_CH3/USCI1_DAT1/TM2/INT2
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Pin |MO32LC2AE Pin Function

4 |PB.2/ADCO_CH2/USCI1_DATO/ TM3/INT3

5 |PB.1/ADCO_CH1/USCI1_CLK/QSPI0_MISO1

6 |PB.0/ADCO_CHO/SPIO_I2SMCLK / QSPIO_MOSI1

7 |PA.11/Uscl0_CLK / BPWMO_CHO / TMO_EXT

8 |PA.10/USCIO_DATO/BPWMO_CH1/TM1_EXT

9 |PA.9/USCIO_DAT1/BPWMO_CH2 / TM2_EXT

10 |PA.8/USCIO_CTL1/BPWMO_CH3/TM3_EXT/INT4

11 |PF.5/QSPI0_MISO1/BPWMO_CH4 / ADCO_ST

12 |PF.4/QSPI0_MOSI1/ BPWMO_CH5

13 |PF.3/UARTO_TXD / BPWM1_CHO / USCI1_CTLO

14 |PF.2/UARTO_RXD / QSPIO_CLK / BPWM1_CH1/ USCI1_CTL1

15 |PA.7/UARTO_TXD/BPWM1_CH2/TM2/INT1

16 |PA.6/UARTO_RXD / BPWM1_CH3/TM3/INTO

17 |PA.5/QSPIO_MISO1 / UARTO_nCTS / UARTO_TXD / BPWMO_CH5

18 |PA.4/QSPI0O_MOSI1 / SPI0_I2SMCLK / UARTO_nRTS / UARTO_RXD / BPWMO_CH4
19 |PA.3/QSPI0_SS/SPI0_SS/USCI1_DAT1/BPWMO_CH3/CLKO

20 [PA.2/QSPIO_CLK / SPIO_CLK / USCI1_DATO / BPWMO_CH2

21 |PA.1/QSPI0_MISOO/ SPIO_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1
22 |PA.0/QSPIO_MOSIO / SPIO_MOSI / UARTO_RXD / BPWMO_CHO

23 |PF.15/TM2/CLKO/INT4

24 [nRESET

25 |PF.0/UARTO_TXD/BPWM1_CHO/BPWMO_CHS5 / ICE_DAT

26 |PF.1/UARTO_RXD/BPWM1_CH1/BPWMO_CH4 / ICE_CLK

27 |PC.5/QSPIO_MISO1

28 |PC.4/QSPIO_MOSI1

29 |PC.3/QSPIO_SS

30 |Pc.2/QsPio_cLk

31 [PC.1/QSPI0_MISO0/BPWM1_CH2/BPWMO_CH5/ ADCO_ST

32 |PC.0/QSPI0_MOSIO / BPWM1_CH3 / BPWMO_CH4

33 |usB_vBUS

34 |usB_D-

35 |usB_D+

36 |UsB_Vpp33_CAP

37 |vss
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Pin [MO032LC2AE Pin Function

38 |LDO_CAP

39 |Voo

40 |PC.14/SPIO_I2SMCLK / USCIO_CTLO/ QSPIO_CLK/TM1

41 |PB.15/ADCO_CH15/SPI0O_SS /USCIO_CTL1/UARTO_nCTS / BPWM1_CH4 / BPWMO_CH3 / TMO_EXT

42 |PB.14/ ADCO_CH14/ SPIO_CLK / USCIO_DAT1/ UARTO_nRTS / BPWM1_CH5 / BPWMO_CH2 / TM1_EXT / CLKO

43 |PB.13/ADCO_CH13/SPI0_MISO / USCIO_DATO / UARTO_TXD / BPWMO_CH1 / TM2_EXT

44 |PB.12/ ADCO_CH12/ SPI0_MOSI / USCIO_CLK / UARTO_RXD / BPWMO_CHO / TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7/ ADCO_CH7 / USCI1_DATO / BPWM1_CH4 /INT5

48 |PB.6/ADCO_CH6/USCI1_DAT1/BPWM1_CH5/INT4

Table 4.1-27 M032LC2AE Multi-function Pin Table
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MO32LD2AE

I0_MISO0 / BPWM1_CH2 / BPWMO_CHS / ADCO_ST

10_MOSIO0 / BPWM1_CH3 / BPWMO_CH4
UARTO_RXD / BPWML_CH1/ BPWMO_CH4 / ICE_CLK
UARTO_TXD / BPWM1_CHO / BPWMO_CHS / ICE_DAT
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Figure 4.1-40 MO32LD2AE Multi-function Pin Diagram

Pin |MO032LD2AE Pin Function

1 |PB.5/ADCO_CH5/USCI1_CTLO/TMO/INTO

2 |PB.4/ADCO_CH4/USCI1_CTL1/TM1/INT1

3 |PB.3/ADCO_CH3/USCI1_DAT1/TM2/INT2

4 |PB.2/ADCO_CH2/USCI1_DATO/TM3/INT3

5 |PB.1/ADCO_CH1/USCI1_CLK/QSPI0_MISO1

6 |PB.0/ADCO_CHO/ SPIO_I2SMCLK / QSPI0O_MOSI1
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Pin |MO032LD2AE Pin Function

7 |PA.11/UscCI0_CLK / BPWMO_CHO / TMO_EXT

8 |PA.10/USCIO_DATO/BPWMO_CH1 / TM1_EXT

9 |PA.9/USCIO_DAT1/BPWMO_CH2/TM2_EXT

10 |PA.8/USCIO_CTL1/BPWMO_CH3/TM3_EXT / INT4

11 |PF.5/QSPIO_MISO1/BPWMO_CH4 / ADCO_ST

12 |PF.4/QSPIO_MOSI1/BPWMO_CH5

13 |PF.3/UARTO_TXD/BPWM1_CHO/USCI1_CTLO

14 |PF.2/UARTO_RXD / QSPIO_CLK / BPWM1_CH1/USCI1_CTL1

15 |PA.7/UARTO_TXD / BPWM1_CH2/TM2/INT1

16 |PA.6/UARTO_RXD /BPWM1_CH3/TM3/INTO

17 |PA.5/QSPI0_MISO1/UARTO_nCTS / UARTO_TXD / BPWMO_CH5

18 |PA.4/QSPI0_MOSI1/ SPI0_I2SMCLK / UARTO_NRTS / UARTO_RXD / BPWMOQ_CH4
19 [PA.3/QSPI0_SS/SPI0O_SS/USCI1_DAT1/BPWMO_CH3/CLKO

20 |PA.2/QSPIO_CLK /SPIO_CLK / USCI1_DATO / BPWMO_CH2

21 |PA.1/QSPIO_MISOO/ SPI0_MISO / UARTO_TXD / USCI1_CLK / BPWMO_CH1
22 |PA.0/QSPIO_MOSIO / SPI0_MOSI / UARTO_RXD / BPWMO_CHO

23 |PF.15/TM2/CLKO/INT4

24 [nRESET

25 |PF.0/UARTO_TXD /BPWM1_CHO/BPWMO_CHS5 / ICE_DAT

26 |PF.1/UARTO_RXD/BPWM1_CH1/BPWMO_CH4 / ICE_CLK

27 |PC.5/QSPI0_MISO1

28 |PC.4/QSPI0_MOSI1

29 |PC.3/QSPIO_SS

30 |Pc.2/QsPio_CLK

31 |PC.1/QSPIO_MISOO0/BPWM1_CH2 / BPWMO_CH5 / ADCO_ST

32 |PC.0/QSPIO_MOSIO / BPWM1_CH3/ BPWMO_CH4

33 |USB_VBUS

34 |usB_D-

35 |UsB_D+

36 |USB_Vpp33_CAP

37 |[vss

38 |LDO_CAP

39 (Voo

40 |PC.14/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1
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Pin [MO032LD2AE Pin Function

41 |PB.15/ADCO_CH15/SPIO_SS/USCIO_CTL1 /UARTO_nCTS / BPWM1_CH4 / BPWMO_CH3 / TMO_EXT

42 |PB.14/ ADCO_CH14 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / BPWM1_CH5 / BPWMO_CH2 / TM1_EXT / CLKO

43 |PB.13/ADCO_CH13/ SPI0O_MISO / USCIO_DATO / UARTO_TXD / BPWMO_CH1 / TM2_EXT

44 |PB.12/ADCO_CH12/ SPI0O_MOSI / USCIO_CLK / UARTO_RXD / BPWMO_CHO / TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7/ ADCO_CH7 /USCI1_DATO/ BPWM1_CH4 /INT5

48 |PB.6/ADCO_CH6/USCI1_DAT1/BPWM1_CH5/INT4

Table 4.1-28 M032LD2AE Multi-function Pin Table
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INTO/ TMO / UART2_TXD / PWMO_CHO / 12C0_SCL / ACMPL_N

INT2 TM2 / PWMO_BRAKEQ / PWMO_CH2 / UART1_TXD /12C1_SCL / ACMPO_N

PWIMO_BRAKEL / PWM1_CHS / PWMO_CHS / 12C1_SDA / SPI0_I2SMCLK | UART2_RXD

Figure 4.1-41 MO32LE3AE Multi-function Pin Diagram

Pin |[MO32LE3AE Pin Function

1 |PB.5/ADCO_CH5/ACMP1_N/12C0O_SCL / PWMO_CHO / UART2_TXD / TMO / INTO

2 |PB.4/ADCO_CH4/ACMP1_P1/12C0O_SDA/PWMO_CH1/UART2_RXD/TM1/INT1

3 |PB.3/ADCO_CH3/ACMPO_N/I2C1_SCL/UART1_TXD/PWMO0_CH2 / PWMO_BRAKEO / TM2 / INT2

4 |PB.2/ADCO_CH2/ACMPO_P1/I12C1_SDA/UART1_RXD/PWMO_CH3/TM3/INT3

5 |PB.1/ADCO_CH1/UART2_TXD /12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO
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6 |PB.0/ADCO_CHO/UART2_RXD /SPI0O_I2SMCLK /12C1_SDA / PWMO_CHS5 / PWM1_CH5 / PWMO_BRAKE1
7 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK / TMO_EXT
8 |PA.10/ACMP1_P0/EBI_nWR / USCIO_DATO/ TM1_EXT
9 |PA.9/EBI_MCLK /USCIO_DAT1/UART1_TXD / TM2_EXT
10 |PA.8/EBI_ALE /USCIO_CTL1/UART1_RXD /TM3_EXT/INT4
11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / X32_IN / ADCO_ST
12 |PF.4/UART2_TXD/UART2_nRTS / PWMO_CH1 / X32_OUT
13 |PF.3/EBI_nCSO0/UARTO_TXD /12C0O_SCL / XT1_IN
14 |PF.2/EBI_nCS1/UARTO_RXD /12C0O_SDA / XT1_OUT
15 |PA.7/EBI_AD7/UARTO_TXD /I2C1_SCL / PWM1_CH4 / ACMPO_WLAT / TM2 / INT1
16 |PA.6/EBI_AD6/UARTO_RXD /12C1_SDA / PWM1_CH5/ ACMP1_WLAT / TM3/INTO
17 |PA.5/UARTO_NCTS / UARTO_TXD / 12C0_SCL / PWMO_CHO
18 [PA.4/SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / PWMO_CH1
19 |PA.3/SPI0_SS/UART1_TXD/12C1_SCL/PWMO_CH2 / CLKO / PWM1_BRAKE1
20 |PA.2/SPI0_CLK/UART1_RXD/12C1_SDA/PWMO_CH3
21 |PA.1/SPI0O_MISO / UARTO_TXD / UART1_nCTS / PWMO_CH4
22 |PA.0/SPIO_MOSI/UARTO_RXD / UART1_nRTS / PWMO_CH5
23 |PF.15/ PWMO_BRAKEO / PWMO_CH1 / TM2 / CLKO / INT4
24 [nRESET
25 |PF.0/UART1_TXD/12C1_SCL/UARTO_TXD / ICE_DAT
26 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
27 |PC.5/EBI_AD5/UART2_TXD /12C1_SCL / PWM1_CHO
28 |PC.4/EBI_AD4/UART2_RXD/12C1_SDA/PWM1_CH1
29 |PC.3/EBI_AD3/UART2_nRTS / PWM1_CH2
30 |PC.2/EBI_AD2/UART2_nCTS/PWM1_CH3
31 |PC.1/EBI_AD1/UART2_TXD /12C0O_SCL / PWM1_CH4 / ACMPO_O
32 |PC.0/EBI_ADO/UART2_RXD /12C0_SDA/ PWM1_CHS5 / ACMP1_O
33 |USB_VBUS
34 |usB_D-
35 |USB_D+
36 |USB_Vpp33_CAP
37 |vss
38 [LDO_CAP
39 (Voo
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40 |PC.14/EBI_AD11/SPIO_I2SMCLK /USCIO_CTLO/ TM1

PB.15 / ADCO_CH15 / EBI_AD12 / SPIO_SS / USCIO_CTL1 / UARTO_nCTS / PWM1_CHO / TMO_EXT /

4l PWMO_BRAKE1

42 |PB.14/ ADCO_CH14/EBI_AD13/SPIO_CLK /USCIO_DAT1 /UARTO_nRTS / PWM1_CH1/ TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

43 PWM1_CH2 / TM2_EXT

PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15/ SPIO_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3

44 TM3_EXT

45 |AVpp

46 |AVSS

47 |PB.7/ ADCO_CH7 / EBI_nWRL / UART1_TXD / EBI_nCSO/ PWM1_BRAKEO / PWM1_CH4 /INT5/ ACMPO_O

48 |PB.6/ADCO_CH6 / EBI_nWRH/UART1_RXD /EBI_nCS1/PWM1_BRAKE1l/PWM1_CH5/INT4/ACMP1_O

Table 4.1-29 M0O32LE3AE Multi-function Pin Table
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MO32LG6AE

MO031/M032

THL1 QSPIO_CLK/ USCI0_CTLO SPI0_I2SMCLK J EBL AD1L/PC.14
PWMO_BRAKEL / TMO_EXT / PWMI_CHO | UART_TXD / UARTO_NCTS  USCI0_CTL1 / SPI0_SS / EBI_AD12 | ADCO_CH1S / PBS.
(GLKO / TML_EXT / PWM1_CH1/ UARTS_RXD / UARTO_NRTS / USCIO_DATL / SPI0_CLK/ EBI_AD13 | ADCO_CH14 / PB.14

TM2_EXT I PWM1_CH2 / UART3_nRTS | UARTO_TXD | USCIO_DATO SPI0_MISO | EBI_AD14 / ACMP1_P3/ ACMPO_P3 | ADCO_CH13 / PBA3
TM3_EXT | PWM1_CH3 / UARTS_nCTS | UARTO_RXD / USCIO_CLK / SPIO_MOSI/ EBI_ADIS | ACMP1_P2 / ACMPO_P2 | ADCO_CH12  PB.12

ACMPO_O 1 INTS | PWM1_CH4 / PWIMI_BRAKEO { BPWM1_CH4 | EBI_nCS0 / UARTI_TXD / USCI1_DATO  EBI_nWRL | ADCO_CHT / PB.7
ACMP1_01INTA 1 PWM1_CHS | PWIA1_BRAKEL { BPWM1_CHS | EBI_nCS1/ UART1_RXD | USCI1_DATL EB|_nWRH | ADCO_CHE / PB.6

nononnnnnnonn

(0_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS | ACP1_O

Qs

00

:
:z LQFP48
‘e

INTO/ TMO/ UART2_TXD 1 PWMO_CHO / USCI1_CTLO UARTS_TXD / 12C0_SCL [ EBI_ADRO / ACMP1_N

TMA_EXT / BPWMO_CH1 / USCIO_DATO / EBI_WR / ACMP1_PO | PA.10

TMO_EXT / BPWIMO_CHO / USCI0_CLK / EBI_nRD | ACMPO_PO / PA.1L

INTA | TM3_EXT / BPWMO_CH3/ UARTL_RXD / USCI0_CTL1 | EBI ALE | PAS

QsP

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

UARTI_TXD [ 12C1_SCL / UARTO_TXD { BPWM1_CHO / ICE_DAT

IR RN

H
H
8
H
H
2
g
H
2
g
B
3

5
]
g
H
g
H
<
H
8
2

PRESET
PF.15] PWMO_BRAKED | PWMO_CHL / T2 / CLKO | INT4

PA0/ QSPIO_MOSIO / SPI_MOSI/ UARTO_RXD | UART1_NRTS / BPWMO_CHO / PWMO_CHS.
PAL/QSPIO_MISOD/ SPIO_MISO | UARTO_TXD / UART_nCTS | BPWMO_CHL | PWHO_CH4

PA2/QSPIO_CLK / SPIO_CLK / UART4_RXD | 12C0_SMBSUS / UARTI_RXD /12C1_SDA | BPWNO_CH2 | PWNO_CH3

PA31QSPIO_SS / SPI0_SS / UARTA_TXD /12C0_SMBAL / UART1_TXD /12C1_SCL / BPWIMO_CH3 / PWMO_CH2 | CLKO / PWM1_BRAKEL
PA41QSPIO_MOSIL/ SPI0_I2SMCLK | UARTO_NRTS | UARTO_RXD /12C0_SDA/ UARTS_RXD | BPWMO_CHA | PWIMO_CHL
PAS/QSPIO_MISOL/ UARTO_NCTS | UARTO_TXD / 12C0_SCL | UARTS_TXD | BPWMO_CHS | PWNO_CHO

PASEBI_ADS | UARTO_RXD /12C1_SDA | PWM1_CHS / BPWMI_CH3 / ACMPL_WILAT / TM3 / INTO

PAT/EBIAD7/UARTO_TXD | 12C1_SCL PWM1_CHA / BPWM1_CH2 | ACMPO_WLAT [ TM2 /INT1

PF.2/ EBLNCS1/ UARTO_RXD /12C0_SDA/ QSPI0_CLK /XT1_OUT /BPWM1_CH1
PF.3/EBI_nCSO/ UARTO_TXD [ 12C0_SCL / XTL_IN BPWM1_CHO

Figure 4.1-42 MO32LG6AE Multi-function Pin Diagram

Pin |MO32LG6AE Pin Function

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / I12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/[ TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADRL /12C0O_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD

PB.3/ADCO_CH3/ACMPO_N/ EBI_ADR2 / [2C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /
PWMO_BRAKEQ / TM2 / INT2

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
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PWMO_CH3/TM3/INT3

PB.1/ADCO_CH1 / EBI_ADRS / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0_MISO1 / PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CH5 /
PWM1_CH5 / PWMO_BRAKE1L

7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

8 |PA.10/ACMP1_P0O/EBI_nWR /USCIO_DATO/BPWMO_CH1/TM1_EXT

9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD /UART2_nRTS /PWMO0_CH1 / BPWMO_CH5 / X32_OUT

13 |PF.3/EBI_NnCS0/UARTO_TXD /12C0_SCL/ XT1_IN/ BPWM1_CHO

14 |PF.2/EBI_nCS1/UARTO_RXD/12C0O_SDA / QSPI0_CLK / XT1_OUT / BPWM1_CH1

15 |PA.7/EBI_AD7 /UARTO_TXD /12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2 /INT1

16 |PA.6/EBI_AD6 /UARTO_RXD /12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

18 PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

PWMO_CH1

19 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

20 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

21 [PA.1/QSPIO_MISOO0/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

22 |PA.0/QSPIO_MOSIO/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO0_CHO / PWMO_CH5

23 |PF.15/PWMO_BRAKEO /PWMO_CH1/TM2/ CLKO / INT4

24 |InRESET

25 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD / BPWM1_CHO / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12CO_SMBAL / UART3_TXD / PWM1_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS/12C0_SMBSUS / UART3_RXD / PWM1_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO0/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

32 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / [2CO_SDA / PWM1_CH5 / ACMP1_O

33 |usB_vBUS

34 |usB_D-

35 |usB_D+
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36 |USB_Vpp33_CAP

37 |VSS

38 |LDO_CAP

39 |Vop

40 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO/ QSPIO_CLK / TM1

41 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS / USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

42 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

43 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPI0O_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/ TM2_EXT

a4 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS /PWM1_CH3/TM3_EXT

45 |AVpp

46 |AVSS

47 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0O / BPWM1_CH4 / PWM1_BRAKEO /|
PWM1_CH4/INT5/ACMPO_O

48 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /

PWM1_CH5/INT4 / ACMP1_O

Table 4.1-30 MO32LG6AE Multi-function Pin Table
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MO32LGS8AE

MO031/M032

THL1 QSPIO_CLK/ USCI0_CTLO SPI0_I2SMCLK J EBL AD1L/PC.14
PWMO_BRAKEL / TMO_EXT / PWMI_CHO | UART_TXD / UARTO_NCTS  USCI0_CTL1 / SPI0_SS / EBI_AD12 | ADCO_CH1S / PBS.
(GLKO / TML_EXT / PWM1_CH1/ UARTS_RXD / UARTO_NRTS / USCIO_DATL / SPI0_CLK/ EBI_AD13 | ADCO_CH14 / PB.14

TM2_EXT I PWM1_CH2 / UART3_nRTS | UARTO_TXD | USCIO_DATO SPI0_MISO | EBI_AD14 / ACMP1_P3/ ACMPO_P3 | ADCO_CH13 / PBA3
TM3_EXT | PWM1_CH3 / UARTS_nCTS | UARTO_RXD / USCIO_CLK / SPIO_MOSI/ EBI_ADIS | ACMP1_P2 / ACMPO_P2 | ADCO_CH12  PB.12

ACMPO_O 1 INTS | PWM1_CH4 / PWIMI_BRAKEO { BPWM1_CH4 | EBI_nCS0 / UARTI_TXD / USCI1_DATO  EBI_nWRL | ADCO_CHT / PB.7
ACMP1_01INTA 1 PWM1_CHS | PWIA1_BRAKEL { BPWM1_CHS | EBI_nCS1/ UART1_RXD | USCI1_DATL EB|_nWRH | ADCO_CHE / PB.6

nononnnnnnonn

(0_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS | ACP1_O

Qs

00

:
:z LQFP48
‘e

INTO/ TMO/ UART2_TXD 1 PWMO_CHO / USCI1_CTLO UARTS_TXD / 12C0_SCL [ EBI_ADRO / ACMP1_N

TMA_EXT / BPWMO_CH1 / USCIO_DATO / EBI_WR / ACMP1_PO | PA.10

TMO_EXT / BPWIMO_CHO / USCI0_CLK / EBI_nRD | ACMPO_PO / PA.1L

INTA | TM3_EXT / BPWMO_CH3/ UARTL_RXD / USCI0_CTL1 | EBI ALE | PAS

QsP

PWMO_BRAKEL / PWM1_CHS | PWMO_CHS |

UARTI_TXD [ 12C1_SCL / UARTO_TXD { BPWM1_CHO / ICE_DAT

IR RN

H
H
8
H
H
2
g
H
2
g
B
3

5
]
g
H
g
H
<
H
8
2

PRESET
PF.15] PWMO_BRAKED | PWMO_CHL / T2 / CLKO | INT4

PA0/ QSPIO_MOSIO / SPI_MOSI/ UARTO_RXD | UART1_NRTS / BPWMO_CHO / PWMO_CHS.
PAL/QSPIO_MISOD/ SPIO_MISO | UARTO_TXD / UART_nCTS | BPWMO_CHL | PWHO_CH4

PA2/QSPIO_CLK / SPIO_CLK / UART4_RXD | 12C0_SMBSUS / UARTI_RXD /12C1_SDA | BPWNO_CH2 | PWNO_CH3

PA31QSPIO_SS / SPI0_SS / UARTA_TXD /12C0_SMBAL / UART1_TXD /12C1_SCL / BPWIMO_CH3 / PWMO_CH2 | CLKO / PWM1_BRAKEL
PA41QSPIO_MOSIL/ SPI0_I2SMCLK | UARTO_NRTS | UARTO_RXD /12C0_SDA/ UARTS_RXD | BPWMO_CHA | PWIMO_CHL
PAS/QSPIO_MISOL/ UARTO_NCTS | UARTO_TXD / 12C0_SCL | UARTS_TXD | BPWMO_CHS | PWNO_CHO

PASEBI_ADS | UARTO_RXD /12C1_SDA | PWM1_CHS / BPWMI_CH3 / ACMPL_WILAT / TM3 / INTO

PAT/EBIAD7/UARTO_TXD | 12C1_SCL PWM1_CHA / BPWM1_CH2 | ACMPO_WLAT [ TM2 /INT1

PF.2/ EBLNCS1/ UARTO_RXD /12C0_SDA/ QSPI0_CLK /XT1_OUT /BPWM1_CH1
PF.3/EBI_nCSO/ UARTO_TXD [ 12C0_SCL / XTL_IN BPWM1_CHO

Figure 4.1-43 MO32LG8AE Multi-function Pin Diagram

Pin |MO32LG8AE Pin Function

TMO /INTO

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

/[ TM1/INT1

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADRL /12C0O_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD

PB.3/ADCO_CH3/ACMPO_N/ EBI_ADR2 / [2C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/PWMO_CH2 /
PWMO_BRAKEQ / TM2 / INT2

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
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PWMO_CH3/TM3/INT3

PB.1/ADCO_CH1 / EBI_ADRS / UART2_TXD / USCI1_CLK / 12C1_SCL / QSPI0_MISO1 / PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CH5 /
PWM1_CH5 / PWMO_BRAKE1L

7 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

8 |PA.10/ACMP1_PO/EBI_nWR / USCIO_DATO/BPWMO_CH1/TM1_EXT

9 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / BPWMO_CH2 / TM2_EXT

10 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

11 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

12 |PF.4/UART2_TXD /UART2_nRTS/PWMO_CH1/BPWMO0_CH5/ X32_OUT

13 |PF.3/EBI_NnCS0/UARTO_TXD /12C0_SCL/ XT1_IN/ BPWM1_CHO

14 |PF.2/EBI_nCS1/UARTO_RXD/12C0O_SDA / QSPI0_CLK / XT1_OUT / BPWM1_CH1

15 |PA.7/EBI_AD7 / UARTO_TXD /12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2 / INT1

16 |PA.6/EBI_AD6 /UARTO_RXD /12C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

17 |PA.5/QSPI0O_MISO1/UARTO_nCTS/UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

18 PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

PWMO_CH1

19 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

20 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

21 [PA.1/QSPIO_MISOO0/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

22 |PA.0/QSPIO_MOSIO/ SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO0_CHO / PWMO_CH5

23 |PF.15/PWMO_BRAKEO /PWMO_CH1/TM2/ CLKO / INT4

24 |InRESET

25 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD /BPWM1_CHO / ICE_DAT

26 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

27 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

28 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

29 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12CO_SMBAL / UART3_TXD / PWM1_CH2

30 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS/12C0_SMBSUS / UART3_RXD / PWM1_CH3

31 |PC.1/EBI_AD1/QSPIO_MISOO0/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

32 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / [2CO_SDA / PWM1_CH5 / ACMP1_O

33 |usB_vBUS

34 |usB_D-

35 |usB_D+
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36 |USB_Vpp33_CAP

37 |VSS

38 |LDO_CAP

39 |Vop

40 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO/ QSPIO_CLK / TM1

41 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS / USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

42 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

43 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /|
UART3_nRTS /PWM1_CH2/ TM2_EXT

a4 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS /PWM1_CH3/TM3_EXT

45 |AVpp

46 |AVSS

47 PB.7 / ADCO_CH?7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCSO / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

48 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-31 M032LG8AE Multi-function Pin Table
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4.1.45 MO032 Series LQFP 64-Pin Multi-function Pin Diagram
Corresponding Part Number: MO32SE3AE, M032SG6AE, M032SG8AE, M0O32SIAAE

MO32SE3AE

o
g
g
g
S orex:
R
i 85353
o o< dd8y
H 2 £9¢
F z H a3
] Eegfige
] < SE
8 3858355
g 8<88¢¢
< gEE kR
% geafgss
2 sfE3sdg
3 EREZERS
g geppp B
] EEEEES S
o H $5535335¢
3 ] L
FE.- £
g, %3 £g
£8084 LeEs2
Errr 33
E588s EE
vee #[ weeser
o_cap [ [ PF.15/PWMO_BRAKEO / PWMO_CH1/ TM2 / CLKO / INT4
= 0[ PAO/SPIO_MOSI/UARTO_RXD / UARTILIRTS | PWMO_CHS
TML1USCIO_CTLO/ SPI0_ZSWCLK E81_AD11 1PC.14 ] 5[ PAL/SPIO_MISO/UARTO_TXD /UARTL_nCTS / PWHO_CHa
PWMO_BRAKEL | THO_EXT /PWM_CHO 1UARTO_nCTS /USCI_ CTLL/ SPI0_SS./ EBI_ADI2  ADCO_CHIS/ PB.15 | [ PAZ/ SPIO_CLK UARTI_RXD /12C1_SDAT PWMO_CH)
CLKO I TMILEXT/ PWAL_CH/ARTO_IRTS / USCI0_DATA /SPI0_GLK / EB1_ADI3  ADCO_CH14/PB.14 | 7 PA3/SPI0_SSUARTI_TXD/ 1261 _SCLI PWIMO_CH2  GLKO / PWHL_BRAKEL
TH2_EXT  PWMI_GH2 [ UARTO_TXD) USCIO_DATO/SPI0_MISO / EB1_AD14/ ACMP1_P3 1 AGHPO_P3 ADCO_CHI3 /PB13 ] [ PA&/ SPIOIZSMCLK | UARTO_NRTS /UARTO RAD /12G0_SDA | PWMO_CHL
T3 _EXT  PWMI_CH3 UARTO_RXD. USCIO_CLK / SPIO_MOSI /8| ADIS/ ACP1_P2  ACHPD_P2/ ADCO_CH1z /PB.12 LQFP64 51 PAS/ UARTO_NCTS / UARTO_TXD /1260_SCL PWMO_CHO
oo u[2 P15 PWMO_CHS T N1
Veer T 23] Voo
= 25 v
SPI0_I2SMCLK /12C1_SCL/ UARTO_nCTS | EB1_ADRI6 | ADCO_CH11/PB.11 | ) PAG/EBI_ADS  UARTO_RXD /12C1_SDA T PWML_CHS ACMPL_WLAT 1 TH3 /INTO
12C1_SDA/ UARTO_nRTS / EB1_ADRI7  ADCO_CH10/PB.10 {0 PA7/ EBI_AD?  UARTO_TXD. 12C1_SCLI PWMI_CHA T ACMPO_WLAT /TH /INT
UARTILNCTS 1 UARTO_TXD EB1_ADRIB ADCO_CHO /P89 190 P61 EBI_ADS 1UARTO_NRTS | PWMIL_CHO T INT2
UARTL_IRTS 1 UARTO_RXD  EB1_ADRI3/ADGD_CHB P8 | [ P71E8IADO1UARTO NCTS 1 PWML_CH2 / TMO INT3
ACMPD_0 /INTS  PWM3_CHA | PWAL_BRAKED EB1_nCSO {UART,TXD  EBLnWRL 1 ADCO_CHT 1PB7 ot (@) w5 pr2/EBnCSLIUARTD, RXD 1200, SDATXT1_OUT

PBs 1

C0_SCL / UARTO_TXD / EBI_nCS0 /PR3 [ 16

INT4 1 TM3_EXT / UARTI_RXD / USCIO_CTI

ADCO_ST / X32_IN | PWMO_CHO / UART2_nCTS | UART2_RXD [ PE5 [ 14

X32_OUT / PWNO_CHL / UART2_nRTS | UART2_TXD [ PF.4 |15

INTS (T3 CLKO / PWMO_CHA | PWMO_BRAKEO | PWML_BRAKEO / PF.14 {13

ACMPL_O/INT4] PWM_CHS | PWML_BRAKEL / EB|_nCS1/ UART1_RXD | EBI_'WRH / ADCO_CHG

Figure 4.1-44 MO32SE3AE Multi-function Pin Diagram

Pin |MO32SE3AE Pin Function

1 |[PB.6/ADCO_CH6/EBI_nWRH /UART1_RXD/EBI_nCS1/PWM1_BRAKE1/PWM1_CH5/INT4/ACMP1_O

2 |PB.5/ADCO_CH5/ACMP1_N/12CO_SCL / PWMO_CHO / UART2_TXD / TMO / INTO
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Pin |[MO32SE3AE Pin Function
3 PB.4/ ADCO_CH4 / ACMP1_P1/12C0_SDA / PWMO_CH1/UART2_RXD /TM1/INT1
4 PB.3/ADCO_CH3/ACMPO_N/12C1_SCL/UART1_TXD / PWMO0_CH2 / PWMO_BRAKEOQO / TM2 / INT2
5 PB.2/ ADCO_CH2 / ACMPO_P1/12C1_SDA / UART1_RXD /PWMO_CH3/TM3/INT3
6 PB.1/ADCO_CH1 /UART2_TXD /12C1_SCL / PWMO_CH4 / PWM1_CH4 / PWMO_BRAKEO
7 |PB.0/ADCO_CHO/UART2_RXD / SPI0O_I2SMCLK / 12C1_SDA / PWMO_CH5 / PWM1_CH5 / PWMO_BRAKE1
8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/TMO_EXT
9 PA.10/ ACMP1_PO/EBI_nWR /USCIO_DATO/TM1_EXT
10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/TM2_EXT
11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/TM3_EXT/INT4
12 |PF.6/EBI_ADR19/ SPI0O_MOSI/EBI_nCS0
13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5
14 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/X32_IN/ADCO_ST
15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/X32_OUT
16 |PF.3/EBI_nCS0O/UARTO_TXD/I2CO_SCL/XT1_IN
17 |PF.2/EBI_nCS1/UARTO_RXD/I2C0_SDA/XT1_OUT
18 |PC.7 /EBI_AD9/UARTO_nCTS/PWM1_CH2/TMO/INT3
19 |PC.6/EBI_AD8/UARTO_NRTS/PWM1_CH3/TM1/INT2
20 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL/PWM1_CH4/ ACMPO_WLAT /TM2/INT1
21 |PA.6/EBI_AD6/UARTO_RXD/I12C1_SDA/PWM1_CH5/ACMP1_WLAT /TM3/INTO
22 |VSS
23 |Voo
24 |PD.15/PWMO_CH5/TM3/INT1
25 |PA.5/UARTO_NnCTS/UARTO_TXD /12C0_SCL / PWMO_CHO
26 |PA.4/SPI0_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / PWMO_CH1
27 |PA.3/SPI0_SS/UART1_TXD/12C1_SCL/PWMO0O_CH2/CLKO /PWM1_BRAKE1l
28 |PA.2/SPI0O_CLK/UART1_RXD/I12C1_SDA/PWMO_CH3
29 |PA.1/SPIO_MISO /UARTO_TXD /UART1_nCTS/PWMO_CH4
30 |PA.0/SPIO_MOSI/UARTO_RXD /UART1_nRTS/PWMO0O_CH5
31 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4
32 |nRESET
33 [PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD /ICE_DAT
34 |PF.1/UART1_RXD/I2C1_SDA/UARTO_RXD /ICE_CLK
35 |PC.5/EBI_AD5/UART2_TXD /12C1_SCL / PWM1_CHO
36 |PC.4/EBI_AD4/UART2_RXD/I12C1_SDA/PWM1_CH1
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Pin |[MO32SE3AE Pin Function

37 |PC.3/EBI_AD3/UART2_nRTS/PWM1_CH2

38 |PC.2/EBI_AD2/UART2_nCTS/PWM1_CH3

39 |PC.1/EBI_AD1/UART2_TXD /I12C0_SCL/PWM1_CH4/ ACMPO_O

40 |PC.0/EBI_ADO/UART2_RXD/12C0_SDA/PWM1_CH5/ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO/ SPI0O_MISO

44 |PD.0/EBI_AD13/USCIO_CLK/ SPI0O_MOSI/ TM2

45 |USB_VBUS

46 |USB_D-

47 |UsB_D+

48 |USB_Vpp33_CAP

49 |VSS

50 |LDO_CAP

51 |Voo

52 |PC.14/EBI_AD11/ SPIO_I2SMCLK / USCIO_CTLO / TM1

53 |PB-15 / ADCO_CH15 / EBI_AD12 / SPIO_SS / USCIO_CTL1 / UARTO_NCTS / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

54 |PB.14/ ADCO_CH14 / EBI_AD13/ SPI0_CLK / USCIO_DAT1 /UARTO_nRTS / PWM1_CH1/TM1_EXT / CLKO

55 |PB-13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
PWM1_CH2/ TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0_MOSI / USCIO_CLK / UARTO_RXD / PWM1_CH3
/ TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/EBI_ADR16 /UARTO_nCTS/I12C1_SCL/ SPIO_I2SMCLK

61 |PB.10/ADCO_CH10/EBI_ADR17 /UARTO_nRTS/I12C1_SDA

62 |PB.9/ADCO_CH9/EBI_ADR18/UARTO_TXD /UART1_nCTS

63 |PB.8/ADCO_CH8/EBI_ADR19/UARTO_RXD /UART1_nRTS

64 |PB.7/ADCO_CH7/EBI_nWRL /UART1_TXD /EBI_nCS0/PWM1_BRAKEO /PWM1_CH4/INT5/ACMPO_O

Table 4.1-32 MO32SE2AE Multi-function Pin Table
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MO32SG6AE

MISO0/ UART_TXD /12C0_SCL | PWMI_CHA { ACPO_O | ADCD_ST

I0_CLK [ UART2_nCTS /12C0_SMBSUS | UART3_RXD PWM1_CH3

UARTL_TXD /12C1_SCL { UARTO_TXD BPWM_CHO ICE_DAT

JART3_RXD T2

JART2_RXD112C0_SDA/ PWMI_CHS | ACMPL_O

I0_MISO1 / UART2_TXD /12C1_SCL | UART_TXD / PW1_CHO.

Qs
RT1_RXD /12C1_SOA / UARTO_RXD  BPWMI_CHL./ ICE_CLK

Qe

g 53333%%%%%¢ ]
v w5 meser
woo.cp 5[5 PR 151 PUMO_BRAKED [ PYAOGH1 1 TH2 1 CLKO TS
= 3 PAOIQSPI_MOSI0] SPI0_HOSI I UARTO_RXD/ UARTL1TS | BPYING.GHO/ PN GH5
ML GSPI0_CUK 1USCI0_GTLO  5PI0_I2SWGLK /E81_ADI 1PC 14 £ 29[ PAL1QSPIO_MISOO. SPIO_MISO. UARTO_TXD/ UARTA_1CTS BPYINO_CHA /PG CHe
PUNO_BRAKEL | TWO_EXT/ PWINI_CHO  UARTS_TXD UARTO_nCTS 1 USCI0_CTLL | SPR_SS EB_ADIZ  ADCO_GHis 315 = 73 PA21QSPIO_CLK I SPIO_CLK | UARTA_RXD12C0_SNESUS | UARTS_ X0 / 12C1_SDA BPWHO_CH | PAINO_GH3
CUKO 1T EXT/ P GHL UARTS. X0 [ UARTO_IRTS USCI0_DATL/ S710_CLK  EB1_ADES  ADCO_CHia /P14 £ = 1173 PA31QSPI0_55 571055/ UARTA_ XD 1260 SHEAL  ARTL XD 12C1SCL/BPHMO_CHS | PWO_CH2 | CLKO | P BRAKEL
THE_EXT/ PIMI_CH2  UARTS. TS 1 UARTO_TXD 1 USCI0_DATO SPI0_MISO ES1_ADL4 ACNP1_ 3/ ACNPO_P3/ ADCO_GHi3 /P13 = 50 PA41QSPI_MOSILI SPI0I2SMCLK /UARTIRTS  UARTO_RAD 1260_SDA /UARTS_RXD  BPANG_GH4 /YD CHi
TS EXT/PYIMI_CH3 UARTS CTS [ UARTO_XD/ USCI0_GLK / SPI0_MOS!  E8_ADIS/ AGMPA_P2/ ACWPO_72/ ADCO_CHi2 312 = LQFP64 55 PAS1QSPI0_MISOL 1 UARTO_NGTS /UARTO_ T 1260 SCL /UARTS. X0 BPWHO_CH | PHOO.CHO
o 53 o151 pano_cis 1 /T
v = 23 ver
P =5
SPVANL_GHO/ PO [ZSHCLK 261 SCL. UARTA TXD | UARTO_nCTS | E81_ADRIG 1 ADCD_Grit P8 11 =0 17T PG E81_ADS 1 UARTO_RXD 12C1 SO AN CH | BPWN_CHS  ACHPL WAAT W3 INTO
BPYIMI_CHL112C1_SOA T UARTA_RXD UARTO_1RTS | USCIi_CTLO/ EB_AORIT 1A0G0_CHI0 P 10 i1 50 PA7IEB1ADY 1UARTO_TXD 1263 SCLI P/ BPYIM, 2. ACKPO_WLAT /W2 NTL
PV GH2 UARTICTS  UARTO XD USCIL CTLL/EBL ADRIS 1 ADC0.CH 1789 T2 150 7.1 EBILADS 1 UARTA RO UARTO TS P CHS 1 SPYICHi T T2
BPVINI_GH3/ UARTL_IRTS | UARTO_ X0/ USCH_CLK | EB1_AORIO ADCO_CHB P88 =50 1870 P11 EBLADS 1 UARTA_TXO [UARTO_ICTS / PNz BPUNL_CHO 1 0/ T3
ACMPO.0 INTS | PWMi_GH4 | PWHI_BRAKED | BPWINI_CH E81CS0. UARTL_TXD  USCIL DATO 8L Rt 1A0C0_CHT 1787 {5« @) 513 Pr2/EBLICS11UARTO_RXD 12C0_S0AI QSPIO_CLK / XT1_OUT/ BPWM_CHL

BPWMI_CHO 1 XT1_IN/ 12C0_SCL | UARTO_TXD | EBI_nCS0 /PR3

Q

INTL1 TMLI UART2_RXD | PWMO_CHL/ USCIL_CTL/ UARTS_RKI

PWMO_BRAKEL | PWM1_CHS | PWMO_CHS I

Figure 4.1-45 M032SG6AE Multi-function Pin Diagram

Pin |M032SG6AE Pin Function

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKEL1 /
PWM1_CH5/INT4 / ACMP1_O

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /
TMO / INTO

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 / 12C0_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD
/TM1/INT1
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PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

4 |PWMO_BRAKEO / TM2 / INT2

5 |PB2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1 SDA / UART1_RXD / UART5_NnCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

6 |PB-1/ADCO_CH1/EBI_ADRS/UART2_TXD / USCIL_CLK/I2C1_SCL / QSPIO_MISO1/ PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

, |PB.O / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO / TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE /USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

12 |PF.6/EBI_ADR19 / SPI0_MOSI/ UART4_RXD / EBI_nCSO

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS /PWMO_CH1 /BPWMO0_CH5 / X32_OUT

16 |PF.3/EBI_nCSO0/UARTO_TXD /12C0_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK / XT1_OUT / BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS /PWM1_CH2 / BPWM1_CHO/TMO/INT3

19 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS / PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 |PA.1/QSPI0O_MISOO/SPI0_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

30 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/12C1_SCL /UARTO_TXD /BPWM1_CHO / ICE_DAT

34 |PF.1/UART1_RXD/I12C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

Sep. 29, 2020 Page 145 of 1057 Rev 2.02



nuvoTon MO031/M032

Pin |[M032SG6AE Pin Function

35 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL / UART4_TXD / PWM1_CHO

36 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA /UART4_RXD / PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS /UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPI0O_MISOO/ UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK /UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2

45 |USB_VBUS

46 |usB_D-

47 |usB_D+

48 |USB_Vpp33_CAP

49 |VSS

50 |LDO_CAP

51 |V

52 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 /| ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |JAVSS

60 ([PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS /UART4_TXD /12C1_SCL / SPI0O_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS /UART4_RXD /12C1_SDA/BPWM1_CH1

62 |[PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/BPWM1_CH2

63 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 |pwM1_cHa /INT5 / ACMPO_O

Table 4.1-33 M032SG6AE Multi-function Pin Table
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10_MISOO / UART2_TXD /12C0_SCL | PWM1_CHé | ACMPO_O / ADCO_ST

I0_CLK [ UART2_nCTS /12C0_SMBSUS | UART3_RXD PWM1_CH3

RT1_RXD /12C1_SOA / UARTO_RXD  BPWMI_CHL./ ICE_CLK

JART3_RXD T2

JART2_RXD 1 12C0_SDA PWMI_CHS | ACMP1_O

I0_MISO1 / UART2_TXD /12C1_SCL | UART_TXD / PW1_CHO.

UARTL_TXD /12C1_SCL { UARTO_TXD BPWM_CHO ICE_DAT

AVss
BPWML_CHO SPI0_I2SMCLK /2C1_SCL / UARTA_TXD /UARTO_NCTS | EBI_ADRI6 / ADCO_CHIL /PB.11

BPWMI_CHL/12C1_SDA | UARTA_RXD | UARTO_RTS / USCI1_CTLO  EBI_ADR17 ADCO_CH10/ PB.10.

BPWMI_CH2 | UARTL_NCTS  UARTO_TXD {USCI1_CTLL /EB_ADRLE / ADCO_CHO /P89

BPWML_CH3 / UARTI_NRTS | UARTO_RXD/ USCI1_CLK / EBI_ADR19 ADCO_CHB / PB.&

ACMPO_O1INTS / PWHW3_CH4 / PWML_BRAKEQ | BPWM1_CHA / EBI_nCSO / UART_TXD | USCI1_DATO / EBI_NWRL | ADCO_CHT / PB.7

€

Ves
A6 EBI_ADS [ UARTO_RXD /12C1_SDA/ PWML_CHS | BPWM1_CH3 | ACMP1_WLAT / TM3 INTO
PA7/EBI_AD? /UARTO_TXD | 12C1_SCL | PWM1_CH4 ] BPWM1_CH2 | ACMPO_WLAT / TWZ /INTL
PC.6/ EBI_ADS / UARTA_RXD / UARTO_nRTS | PWML_CH3 / BPWIL_CH1 / TMLINT2
PC.7/EBI_ADS / UARTA_TXD | UARTO_NCTS | PWM1_CH2 | BPWM1_CHO 1 TMO /INT3
PF2/EBI_nCS1/ UARTO_RXD 12C0_SDA/ QSPIO_CLK /XT1_OUT | BPWMI_CHL

B R

g 92232329223
00
v = meser
1wo.crp 13 PF151PUMO_BRAKED PYD_CH1 TH2  CLKO. NTE
= 55 PO QSPI_MOSIOI SPI0_HOSI 1 UARTO_RXD UARTSnTS | BRI _CHO/ PYMO_CHS
7ML/ QSPI0_CLK 1USCI0_CTLO  SPI0_2SMCLK /€81 AD1 (P14 = 7 PA11QSPIO_MISO0  SPI0_WISO 1 UARTO_TX0 /UARTL_nCTS BPWHO_CH {PAMO_CHa
PUNO_BRAKEL | TO_EXT/ PWM1_CHO  UARTA_TXD | UARTO_nCTS 1 USCI0_CTLLI SPR_SS /B ADI2/ ADCO_CHiS/Pa15 = {1 PA2/QSPIO_CLK I SPI0_CLK /UARTA_RXO12C0_SNESUS. UARTS_ XD /12C1_SDA BPWHO_CH | PHAD_CH3
CLKO 1T EXT/ PW1_GHLIUART3_ o0 {UARTO_iRTS USCI0_DATL/ SP10_GLI / EB_ADE3/ ADCO_CHid /P14 ] 71 PA31QSPI0_S55P1_S5/ UARTS TXD/ 1260, SWBAL/UARTSTXD 1 12C1_SCLI BPWAD_CHS/PWNO_GH2 CLKO /1 BRAKEL
TME_EXT/ PWMI_CH2. UARTA_0RTS /UARTO_TYD  USCI0_DATO/ SFI0_MISO 81 ADIA/ ACNP1_ 73/ ACNFO_73/ ADCO_CHI3/Pa.13 = 53 PA41QSPI_MOSILI SPI0I2SMELK /UARTO_IRTS / UARTO_RXD 260 SDA /UARTS_ XD BPYMO_GH4/ PYD_CHL
TMS_EXT/ PIM1_CHA UARTS_nCTS 1 UARTD_ XD/ USCI0_GLK /PI0_MOSI  EB_ADIS/ ACNPA_P2 ACNP0_P2 ADCo_CHiz P12 = LQFP64 {73 PASQSPIO_MISOT 1 UARTO_nCTS / UARTD_TX0 1260 SCL /UARTS.TX0 BPWHO_CHS | PHAD_CHO
o 5 o35 o cxs e T
v = 2 vee
= =]
= =]
= =
= =
=p =
= =

5
[ ]

) CHS 1

PUMO_BRAKEL | PWM1_CHS | PWMO_CHS

Figure 4.1-46 M032SG8AE Multi-function Pin Diagram

Pin |MO032SG8AE Pin Function

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKEL /
PWM1_CH5/INT4 / ACMP1_O

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /
TMO/INTO

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 /12C0_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD
/TM1/INT1

4 |PB.3/ADCO_CH3/ACMPO_N/EBI_ADR2/I12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/PWMO_CH2/
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PWMO_BRAKEO / TM2 / INT2

PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /

5 |pwMo_CH3/TM3/INT3

6 |PB-1/ADCO_CH1/EBI_ADR8/UART2_TXD / USCIL_CLK/I2C1_SCL / QSPIO_MISO1/ PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

, |PB.O / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/BPWMO_CHO/ TMO_EXT

9 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT / INT4

12 |PF.6/EBI_ADR19 / SPI0_MOSI/ UART4_RXD / EBI_nCSO

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD /UART2_nRTS/PWMO0_CH1/BPWMO_CH5 / X32_OUT

16 |PF.3/EBI_nCSO0/UARTO_TXD /12C0_SCL/XT1_IN/BPWM1_CHO

17 |PF.2/EBI_NnCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK / XT1_OUT / BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS /PWM1_CH2 /BPWM1_CHO/TMO/INT3

19 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS / PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12CO_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 |PA.1/QSPIO_MISOO/SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

30 |PA.0/QSPIO_MOSIO/SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

32 |nRESET

33 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD / BPWM1_CHO / ICE_DAT

34 |PF.1/UART1_RXD/I12C1_SDA /UARTO_RXD /BPWM1_CH1/ICE_CLK

35 |PC.5/EBI_AD5/QSPI0_MISO1/UART2_TXD/12C1_SCL/UART4_TXD / PWM1_CHO
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36 |[PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UART3_nRTS/USCI1_CTLO / UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK/UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPIO_MOSI / UART3_RXD / TM2

45 JUSB_VBUS

46 |usB_D-

47 |usB_D+

48 |USB_Vpp33 CAP

49 |VSS

50 |LDO_CAP

51 |Voo

52 |PC.14/EBI_AD11/SPI0_[2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 / ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/UART4_RXD /12C1_SDA /BPWM1_CH1

62 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1 nCTS/BPWM1_CH2

63 |[PB.8/ADCO_CHS8/EBI_ADR19/USCI1_CLK/UARTO_RXD /UART1_nRTS/BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 lpwM1_CH4 /INTS / ACMPO_O

Table 4.1-34 M032SG8AE Multi-function Pin Table
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v 25 meser
1wo.crp 13 PF151PUMO_BRAKED PYD_CH1 TH2  CLKO. NTE
o 21 PAO/ QSPIO_MOSIO/ SPI_HOS!/UARTO_RXD) UARTA_IRTS | BPYIMO_CHO {PYIMO_CHS
7ML/ QSPI0_CLK 1USCI0_CTLO  SPI0_2SMCLK /€81 AD1 (P14 = 7 PA11QSPIO_MISO0  SPI0_WISO 1 UARTO_TX0 /UARTL_nCTS BPWHO_CH {PAMO_CHa
PUMO_BRAKEL | TMQ_EXT | PWIML_CHO I UART3_TXD ] UARTO_ICTS  USCI0_CTLL/ SPI0_SS, EBLADI2 1 ADCO_CH18 P15 |5 20 PA21QSPIO_CLK /SPI_CLK UARTA_RXD 12C0_SMBSUS / ARTI_ XD 12C1_SDA BPWMO_GH2  PYMO_GH3
KO I THH_EXT/ PWMI_CH / UART3_ XD/ UARTO_iRTS  USCI0_DATL/ SP10_CLK | EBI_ADIS ADGO_CH14 /P18 {5« 71 PA31QSPI0_S55P1_S5/ UARTS TXD/ 1260, SWBAL/UARTSTXD 1 12C1_SCLI BPWAD_CHS/PWNO_GH2 CLKO /1 BRAKEL
TM2_EXT | PUAL_CHE  UARTS_IRTS 1 UARTO_TXD. USCI0_DATO SPI0_MISO EBLADI4 | ACNP1_P3. ACMPO_P3 ADCO_CHI3 1PB13 |25 55 PA41/QSPIO_MOSIL SPI_I2SMCLK. UARTO_IRTS | UARTO_RXD 12C0_SOAT UARTS_RXD / BPWO_GH  PNO_CHL
TMS_EXT [ PHAL_CH 1 UARTS_iCTS 1 UARTO_ RAD /USCI0_CLK SPI0_MOSI/ EB1ADIS | ACMPA.P2  ACWPO_P2 ADGD_CHI2 /P12 |2 LQFP64 2553 PAS1QSPIO_MISOL UARTO_nCTS | UARTO_TXD 12C0_SCL. 1 UARTS, TXD. BPWHO_CHS/ PWO_CHO
o 53 o151 pano_cis 1 /T
e T 253 Voo
e s 25 v
BPYIML_CHO/ SPI0_IZSMGLK 12C1 SCLI UART,TXD | UARTO_CTS  EBI_ADRIS /ADCO_CHA1 P41 |0 21 PAG  E81_ADB UARTO XD 12C1.SDA WAL CHS | BPWA_CH | ACMP WLAT  TUS 1 INTO
SPWMLCHL12C1_SDA / UARTA_ XD UARTO_IRTS | USCII_CTLO. EB1_ADRLT /ADCO_CHIO P10 =)ot 5 PA7/EBLADY 1UARTO_TXD. 261 _SCL/ PWMI_CHE /BPWINL CH2  ACMPO_WLAT 1 T2/ NTL
SPWALCHe UART?_TXO | UARTS1CTS | UARTO_TXO | USCI1CTLL | EBILADRIS 1 ADGO_CHO P9 |2 1855 PG EBIADS /UARTA_RXO/ UARTO_nRTS UARTG_RXD. PAA_CHS  BPYAMI_ CH | 1L NT2
SPWAIL_CH3/ UART?_RXD  UARTI_IRTS | UARTO_RXD /USCI_CLIC EBLADRIS 1 ADGO_CH8/ P8 T 181 P71 EBI_ADS/UARTA_TXD | UARTO_NCTS /UARTE_TXD | PYIMI_CHE | PWAIL_CHO/ THO. INT3
ACHPO_O)/INTS PWHL_CHa PWM_BRAKED | BPYIMI_CH | E8_1CS0  UARTA_TXO USCIL_DATO/ EBLrwWRL 1 ADCo_GH7 /77 (o1 @) 17537 PF21 E8L_nCSL/ UARTO_ XD 1260_SDA/ QSPIO_CLK 1 XT3 OUT) BPWM_CHI

BPWMI_CHO 1 XT1_IN/ 12C0_SCL | UARTO_TXD | EBI_nCS0 /PR3

QSPI0_MO:

INTL1 TMLI UART2_RXD | PWMO_CHL/ USCIL_CTL/ UARTS_RKI

PUMO_BRAKEL | PWM1_CHS | PWMO_CHS

Figure 4.1-47 MO32SIAAE Multi-function Pin Diagram

Pin |[MO32SIAAE Pin Function

PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4 / ACMP1_O

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /
TMO/INTO

PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 /12C0_SDA / UART5_RXD / USCI1_CTL1 / PWMO_CH1 / UART2_RXD
/TM1/INT1

PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /
PWMO_BRAKEO / TM2 / INT2
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PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /

5 |pwMo_CH3/TM3/INT3

s |PB-1/ADCO_CHI/EBI_ADRS/ UART2_TXD / USCI1_CLK /12C1_SCL / QSPIO_MISOL / PWMO_CH4 / PWM1_CH4
/ PWMO_BRAKEQ

~ |PB.0 1 ADCO_CHO / EBILADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSIL / PWMO_CHS /

PWM1_CH5 / PWMO_BRAKE1

8 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/UART6_TXD / BPWMO_CHO / TMO_EXT

9 |PA.10/ACMP1_P0O/EBI_nWR / USCIO_DATO/ UART6_RXD / BPWMO_CH1/ TM1_EXT

10 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / UART7_TXD / BPWMO_CH2 / TM2_EXT

11 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD /UART7_RXD / BPWMO_CH3 / TM3_EXT / INT4

12 |PF.6/EBI_ADR19/ SPIO_MOSI/UART4_RXD / EBI_nCS0O

13 |PF.14 / PWM1_BRAKEO / PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

14 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

15 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1 / BPWMO_CH5 / X32_OUT

16 |PF.3/EBI_NCS0/UARTO_TXD /I12C0O_SCL / XT1_IN / BPWM1_CHO

17 |PF.2/EBI_NnCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK/ XT1_OUT/ BPWM1_CH1

18 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS / UART6_TXD / PWM1_CH2 / BPWM1_CHO/TMO/ INT3

19 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS /UART6_RXD /PWM1_CH3/BPWM1_CH1/TM1/INT2

20 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL / PWM1_CH4 / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1

21 |PA.6/EBI_AD6/UARTO_RXD /I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

22 |VSS

23 Voo

24 |PD.15/PWMO_CH5/TM3/INT1

25 |PA.5/QSPIO_MISO1/UARTO_nCTS / UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO_CH4 /

26 PWMO_CH1

27 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

28 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

29 [PA.1/QSPIO_MISOO0 /SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1/ PWMO_CH4

30 |[PA.0/QSPIO_MOSIO/ SPIO_MOSI/ UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

31 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO/INT4

32 |nRESET

33 |PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD / BPWM1_CHO/ICE_DAT

34 |PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD /BPWM1_CH1/ICE_CLK

35 |PC.5/EBI_AD5/QSPI0_MISO1/UART2_TXD/12C1_SCL/UART4_TXD / PWM1_CHO
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36 |[PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA / UART4_RXD / PWM1_CH1

37 |PC.3/EBI_AD3/QSPIO_SS /UART2_nRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2

38 |PC.2/EBI_AD2/QSPIO_CLK /UART2_nCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3

39 |PC.1/EBI_AD1/QSPIO_MISOO/UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST

40 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CHS5 / ACMP1_O

41 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UART3_nRTS/USCI1_CTLO / UARTO_TXD

42 |PD.2/EBI_AD11/USCIO_DAT1/SPIO_CLK/UART3_nCTS / UARTO_RXD

43 |PD.1/EBI_AD12/USCIO_DATO / SPIO_MISO / UART3_TXD

44 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2

45 JUSB_VBUS

46 |usB_D-

47 |usB_D+

48 |USB_Vpp33 CAP

49 |VSS

50 |LDO_CAP

51 |Voo

52 |PC.14/EBI_AD11/SPI0_[2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /

53 PWMO_BRAKE1

PB.14 / ADCO_CH14 / EBI_AD13 / SPIO_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /

54 TM1_EXT / CLKO

PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /

55 UART3_nRTS / PWM1_CH2 / TM2_EXT

56 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS / PWM1_CH3/TM3_EXT

57 |AVpp

58 |Vrer

59 |AVSS

60 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

61 |[PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/UART4_RXD /12C1_SDA /BPWM1_CH1

62 |[PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/UART7_TXD /BPWM1_CH2

63 |[PB.8/ADCO_CHS8/EBI_ADR19/USCI1_CLK/UARTO_RXD /UART1_nRTS/UART7_RXD / BPWM1_CH3

PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /

64 lpwM1_CH4 /INTS / ACMPO_O

Table 4.1-35 M032SIAAE Multi-function Pin Table
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4.1.4.6 MO032 Series LQFP 128-Pin Multi-function Pin Diagram
Corresponding Part Number: MO32KG6AE, MO32KGS8AE, M032KIAAE

MO32KG6AE

BPUMO_CHA/PUMO_CHLUARTS_RXD USCI0_CTLO/PES T 30 @) P15 Eal_A0D UART2_RXD
BPWO_CH3 1 PWMO_CH2 USCI0_CTLL/EBLRD/PES T35 @ P16/ €B1_ADB/ UARTZ TXD
BPWD_CH2 | PWMO_CH3USCI0_DATA 1 EB1 iR PE4 ] 100 43 PF.15/ PWHO_BRAKED/PWMO_CHLI T2/ CLKO 1 INT4
BPWD_CHL/PWMO_CHA 1 USCIO_DATO  E81_MCLK 1PE3 ] 1o1 o1 PAD/QSPI0_MOSIDI SPO_MOS!/UARTO_RXD | UARTL RIS BWMO_CHD PY1MO_CHS
BPUIO_CHO I PWMD_CHS/USCI_CLK /EBLALE 1PE2 =] 102 5050 PALQSPIO WSO SPIO_MISO 1 UARTD_TXD UARTL_nCTS /BPWIMO_CHA | PWMO_CHe
Voo e 5553 PA21QSPI0_CLKSPI0_CLK UARTA_RAD /1200 SBSUS | UARTI_RXD 2C1_SOAT BPWHO_GH2. PHNO_CHS
Voo T 57 PA3/QSPI0_SS /SPID_SS 1 UARTS_TXD /12C0_SMBAL | UART_TXD 261 SCL/ BPWHO_CHA PHO_CH2  CLKO | PWAL_BRAKEL
(UARTA_RCTS /121 _SCLIUART_TXD QS99 MISO0/ EBLADIO/PEL T 15 560 P4/ QSPIO_MOSIL/ SPI0_IZSMCLI. UARTO_nRTS | UARTO_RXD 12C0_SDA | UARTS_RXD / BPUNO_CHE | PIMD_CHL
UARTA_SRTS /12C1_SOA | UARTS_RXD1 QSP0_MOSIO/ EBLADIL/PED. T 1 5553 PAS/QSPI0_MISO UARTD_nCTS | UARTO_TXD  12C0_SCL/ UARTS_TXD / BRWNG_CHS /PWNO_CHO
UARTA_TAD  UARTS_nRTS  QSPI0_CLK 1 E81_AD12 1 9¥8 T 107 S P15 PUNO_CHS 1T 1 INTL
UARTLRXD 1 UART3.0CTS  QSPI0_SS /€81 AD13 1 P10 T 1o w5 v
UARTO_TXD. UART XD 1 QSPID_MISOL 1 EB1_ADLA PH10 T 13 25 v
PAMO_CHS/ UARTO_RXD /UARTA_RXD  QSPIO_NOSIL /81 AD15 /P11 (] 110 5110 PAG/EBLADG/UARTO_RXD /12C1_SOA PWAIL_CHS | BPWAEL_CH3  ACVPL_WILAT T3 NTO
PWIMO_CH4 1 USCIO_CTLOJ SPI0_ZSNCLK /EBLACS0/PD1¢ T 503 PA7/EBLADT/UARTO_TXD  2C1_SCL PWAKL_CHd | BPWAL_CH2. ACMPO_WILAT T2 INT2
wo_car us LQFP128 45[1 PC.7/ EBLADS /UARTS_TXD / UARTO NCTS | PWI_CHE | PWAL_CHO | THO [ INTS.
L1 QSPIO_CLK 1 USCIO_CTLO  SPI0_IZSMCLIK EB1_ADKA 1714 £ 1s 463 P13 EB1_ADRIS12GD_SCL 1 UARTA.nRITS  UART_TXD / PWNO_CHS PWHL_CHO. 35 CHS
PUMO_BRAKER | TMO_EXT / PWHL_CHD  UART3_TXD /UARTD_nCTS 1 USCI0_CTLL/ 591055 EBI_ADI2  ADCO_CHIS /PB.15 [ b 150 P12/ EB1_ADRIA/ USCIL_CLK / UARTA.WRTS | PO CHA
(CLKO | TII_EXT | PWM_CHL I UARTS_RXD /UARTO RIS USCI0_DATA 1 SPI0_CLK | EBI_ADL3 ADCO_CHIA /PB4 £ 17 45 P11 EBI_ADRI3/ USCI1_DATLIUARTS_RXD/ UART_nCTS | PWMO_CH3/ PWH1_BRAKEL
Th2_EXT/PWAR_CH2  UARTS_nRTS /UARTO_TXD USCI0_DATO  SPI0_WISO 1 EBL ADL4 | ACMPL_P3/ ACMPD_P3/ ADCO_CHI3 PB.13 =] 118 13553 P10 EBI_ADRIZ/ USCI1_DATO UARTS_TXD | PWMO_CH2 | PWARL_BRAKED
TH_EXT PYIAL_CHA 1 UART3_NCTS / UARTO_RXD /USCID_CLK / SPI_NOS! | EBLADES | ACWP3_P2. ACWPO_P2. ADCO_CH12 P12 {18 2 PED/ 8L ADRIL/USCI_CTLO I UART2_RXD | PWMO_CH | PUMO_BRAKE
== 1) P8/ EBLADRID/ USCH_CTLL | UART2_TXD PYMO_CHO | PAMO_BRAKED
PUMp==pe

5w
P _CHOSHO_IZSHCLK 1261 SCL/UARTA TXD{ UARTD TS/ EB1AORIS 1 ADCO_ i1 /PR.11 0
PN 11261 SDA/UARTA R0/ ARTO1RTS/ USCHCTLO BB ADR ADCA_OHID 810 = 4
SPW1_CH UARTS2CTS 1UARTO_TYO 1 USCH_CTLL/E81_AORIB 40CD_CH0/ 80 ] =
PGS UARTS_IRTS 1 ARTO XD USCi_CLK81AORID A0Ch_CH 88 | %
ACHUPO_01 TS P4 AI_SRAKED/SPMI_CHAEB 0G0/ UARTL_TXD USC1_DATO/ 81 L1 A0C0_CHT P81 = 7
ACMPLO/INTA PU1_CH M ERAKEL/ M S 2853/ ARTL_RX 1 USCHDATL /i 140C0_ 1 75 0 @)

5 PF2/EB1ICSL/ UARTO_RAD12GD_SDA QSPI0_CLK XTA_OUT /BPWH_CHI
53 P2/ EBINCSO/ UARTO_TXD 1 12C0_SCL/ XT2INI BPWAIL_CHO

53 P res aor

5 prs e aors

5 pses aore

5 prases aom

ewyeuy

fMnveerse23¥RIASEAAREN A

R EE LR
TOOU 000000 0000000000 000000000000

H

Figure 4.1-48 MO32KG6AE Multi-function Pin Diagram

Pin |M032KGG6AE Pin Function

1 PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0O_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /
TMO / INTO

, |PB.4/ADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA / UARTS_RXD / USCI1_CTL1/PWMO_CH1 / UART2_RXD
/ TM1/INTL
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Pin |[MO032KGG6AE Pin Function

PB.3/ADCO_CH3/ACMPO_N / EBI_ADR2/12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /
PWMO_BRAKEO / TM2 / INT2

PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UARTL1 RXD / UART5 nCTS / USCI1_DATO /
PWMO_CH3 / TM3 / INT3

5 |Pc.12/EBI_ADR4 / UARTO_TXD /12C0_SCL / PWM1_CHO / ACMPO_O

6 |PC.11/EBI_ADRS5/UARTO_RXD/12C0O_SDA/PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6/UART3_TXD / PWM1_CH2

8 |PC.9/EBI_ADR7/UART3_RXD/PWM1_CH3

PB.1/ADCO_CH1/EBI_ADR8 / UART2_TXD / USCI1_CLK /12C1_SCL / QSPIO_MISO1 / PWMO_CH4 / PWM1_CH4

° / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5/ PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK / BPWMO_CHO / TMO_EXT

14 |PA.10/ACMP1_PO/EBI_nWR /USCIO_DATO/BPWMO_CH1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT/INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO/UART2_TXD / BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCSO/UART2_RXD / BPWMO_CH5 / CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/I12CO_SMBAL/I2C1_SCL / TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14 / UART5_TXD / TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPI0_SS/UART5_nRTS

27 |PF.8/EBI_ADR17/SPI0_CLK /UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPI0_MOSI/ UART4_RXD / EBI_nCS0

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PWMO0_CH4 /CLKO / TM3/INT5

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4 / X32_IN/ADCO_ST

32 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/ X32_OUT

33 |PH.4/EBI_ADR3

34 |PH.5/EBI_ADR2

Sep. 29, 2020 Page 154 of 1057 Rev 2.02



nuvoTon MO031/M032

Pin |[MO032KGG6AE Pin Function

35 |[PH.6/EBI_ADR1

36 |PH.7/EBI_ADRO

37 |PF.3/EBI_nCSO/UARTO_TXD /I12C0_SCL / XT1_IN / BPWM1_CHO

38 |PF.2/EBI_nCS1/UARTO_RXD /I12C0_SDA /QSPIO_CLK/XT1_OUT /BPWM1_CH1

39 |[VSS

40 |Voo

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD / PWMO_CHO / PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/ PWMO_BRAKE1

43 |PE.10/EBI_ADR12 / USCI1_DATO/ UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD/UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1l

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA/UART4_nCTS / UART1_RXD/PWM1_CH1/BPWM1_CH4

48 |PC.7/EBI_AD9/UART4_TXD / UARTO_nCTS/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |PA.7/EBI_AD7/UARTO_TXD/I12C1_SCL /PWM1_CH4 / BPWM1_CH2/ ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD /I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 VDD

54 |PD.15/PWMO_CHS5/TM3/INT1

55 |PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

PA.4 /| QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12C0_SDA / UART5_RXD / BPWMO0_CH4 /

56 PWMO_CH1

57 PA.3/ QSPIO_SS / SPIO_SS / UART4_TXD / 12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO0O_CH2 /
CLKO / PWM1_BRAKE1

58 PA.2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UART1_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [PA.1/QSPI0O_MISOO0/SPIO_MISO /UARTO_TXD / UART1_nCTS / BPWMO_CH1/ PWMO_CH4

60 [PA.0/QSPIO_MOSIO/SPIO_MOSI/UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO/INT4

62 |PE.14/EBI_AD8/UART2_TXD

63 |PE.15/EBI_AD9/UART2_RXD

64 |nRESET

65 |[PF.0/UARTL1_TXD/I12C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

66 |[PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS
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Pin |[M032KG6AE Pin Function
68 |PD.8/EBI_AD6/UART2_nRTS
69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I12C1_SCL/UART4_TXD/PWM1_CHO
70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I12C1_SDA/UART4_RXD / PWM1_CH1
71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_NnCTS /12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISOO / UART2_TXD / 12C0O_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD /12C0_SDA /PWM1_CH5/ACMP1_O
75 |VSS
76  |Voo
77 |PG.9/EBI_ADO/BPWMO_CH5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2/BPWMO0_CH3
80 |PG.12/EBI_AD3/BPWMO0O_CH2
81 |PG.13/EBI_AD4/BPWMO_CH1
82 |PG.14/EBI_AD5/BPWMO0O_CHO
83 |PG.15/CLKO/ADCO_ST
84 |PD.7/UART1_TXD/I12C0O_SCL /USCI1_CLK
85 |PD.6/UART1_RXD/I12C0_SDA/USCI1_DAT1
86 |PD.5/12C1_SCL/USCI1_DATO
87 |PD.4/USCIO_CTLO/I12C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0O_CLK/UART3_nCTS/UARTO_RXD
90 |[PD.1/EBI_AD12/USCIO_DATO/SPIO_MISO / UART3_TXD
91 |PD.0/EBI_AD13/USCIO_CLK/SPIO_MOSI/UART3_RXD/TM2
92 |PD.13/EBI_AD10/ SPIO_I2SMCLK
93 |USB_VBUS
94 |USB_D-
95 |USB_D+
96 |USB_Vpp33_CAP
97 |PE.7 /UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |[PE.6/USCIO_CTLO/UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 |PE.5/EBI_nRD/USCIO_CTL1/PWMO_CH2/BPWMO_CH3
100 |PE.4/EBI_nWR /USCIO_DAT1/PWMO0_CH3/BPWMO0O_CH2
101 |PE.3/EBI_MCLK/USCIO_DATO / PWMO0_CH4 / BPWMO_CH1
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102 |PE.2/EBI_ALE /USCIO_CLK/PWMO_CH5/ BPWMO0_CHO

103 |VSS

104 |Voo

105 |PE.1/EBI_AD10/QSPIO_MISOO0/UART3_TXD /12C1_SCL / UART4_nCTS

106 |PE.0/EBI_AD11/QSPIO_MOSIO / UART3_RXD /12C1_SDA / UART4_nRTS

107 |PH.8/EBI_AD12/QSPI0O_CLK / UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS/UART1_RXD

109 |PH.10/EBI_AD14/ QSPI0O_MISO1 / UART4_TXD / UARTO_TXD

110 |PH.11/EBI_AD15/QSPI0O_MOSI1/ UART4_RXD / UARTO_RXD / PWMO_CH5

111 |PD.14/EBI_nCS0/ SPIO_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 [LDO_CAP

114 |Vop

115 |PC.14/EBI_AD11/ SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 PB.15/ ADCO_CH15/ EBI_AD12 / SPI0_SS / USCIO_CTL1 / UARTO_nCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS/PWM1_CH2/ TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPI0O_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO / UARTO_nRTS / UART4_RXD /12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD /UART1_nRTS/BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0 / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

128 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-36 M032KGG6AE Multi-function Pin Table
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MO32KG8AE

BPUNO_CHE | PWMO_CH2  CLKO | PWMI_BRAKEL
RTS_ XD BPWHO_CHA | PYIMO_CHL

LQFP128

PUMO_CHLI PO BRAKEL
PUNO_CHO 1 PO BRAKED

53 pusren aore
553 pares Avka

o
ACHPD_0.1INTS /WM CHa | PWAL_BRAKEO /BPI_CHA /EBI S0,
ACMPL_O1INTA 1 PWMI_CHS/PYML_BRAKEL | BPVI1_CHS | E81_nCS1

Figure 4.1-49 MO32KGB8AE Multi-function Pin Diagram

Pin |M032KGS8AE Pin Function

PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /

TMO / INTO

2 PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1 /12C0_SDA / UART5_RXD / USCI1_CTL1/ PWMO_CH1 / UART2_RXD
/TM1/INT1

3 PB.3/ ADCO_CH3/ACMPO_N/EBI_ADR2 /12C1_SCL / UART1_TXD / UART5_nRTS / USCI1_DAT1/ PWMO_CH2 /

PWMO_BRAKEO / TM2 / INT2

4 |PB.2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
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PWMO_CH3/TM3/INT3

5 |Pc.12/EBI_ADR4 / UARTO_TXD /12C0_SCL / PWM1_CHO / ACMPO_O

6 |PC.11/EBI_ADR5/UARTO_RXD /12C0_SDA /PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6/UART3_TXD/PWM1_CH2

8 |PC.9/EBI_ADR7/UART3_RXD/PWM1_CH3

PB.1/ADCO_CH1 /EBI_ADR8 / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0O_MISO1 / PWMO_CH4 / PWM1_CH4

9 / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5/ PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK /BPWMO_CHO / TMO_EXT

14 |PA.10/ ACMP1_PO/EBI_nWR/USCIO_DATO/BPWMO_CH1/TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/BPWMO_CH3/TM3_EXT /INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO / UART2_TXD / BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCS0/UART2_RXD / BPWMO_CH5/ CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/12C0_SMBAL /12C1_SCL/TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14/UART5_TXD /TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPI0O_SS/ UART5_nRTS

27 |PF.8/EBI_ADR17/SPIO_CLK/UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPIO_MOSI/UART4_RXD / EBI_NnCS0

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

31 |PF.5/UART2_RXD/UART2_nCTS/PWMO0_CHO/BPWMO_CH4 / X32_IN/ADCO_ST

32 |PF.4/UART2_TXD/UART2_nRTS/ PWMO_CH1 / BPWMO_CHS5 / X32_OUT

33 |PH.4/EBI_ADRS3

34 |PH.5/EBI_ADR2

35 |[PH.6/EBI_ADR1

36 |PH.7/EBI_ADRO

37 |PF.3/EBI_nCSO/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
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38 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK/XT1_OUT/BPWM1_CH1

39 |VSS

40 |Vop

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD / PWMO_CHO / PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/PWMO0_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO / UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD / UART1_nCTS / PWMO_CH3/PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS / PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA / UART4_nCTS / UART1_RXD / PWM1_CH1 / BPWM1_CH4

48 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |[PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 |V

54 |PD.15/PWMO_CH5/TM3/INT1

55 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

56 PA.4 / QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / UART5_RXD / BPWMO_CH4 /

PWMO_CH1

5, |PA3/QSPIO_SS/SPIO_SS/UART4_TXD/12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

g |PA2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [|PA.1/QSPIO_MISOO0 /SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

60 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

62 |PE.14/EBI_AD8/UART2_TXD

63 |PE.15/EBI_AD9/UART2_RXD

64 |nRESET

65 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD/BPWM1_CHO /ICE_DAT

66 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS

68 |[PD.8/EBI_AD6/UART2_nRTS

69 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL/ UART4_TXD / PWM1_CHO

70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA/UART4_RXD /PWM1_CH1
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71 |PC.3/EBI_AD3/QSPIO_SS / UART2_nRTS / 12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_nCTS / 12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISO0 / UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO/QSPIO_MOSIO / UART2_RXD / 12C0_SDA / PWM1_CH5 / ACMP1_O
75 |vss
76 |Voo
77 |PG.9/EBI_ADO / BPWMO_CHS5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2/BPWMO_CH3
80 |PG.12/EBI_AD3/BPWMO_CH2
81 |PG.13/EBI_AD4/BPWMO_CH1
82 |PG.14/EBI_AD5/ BPWMO_CHO
83 |PG.15/CLKO/ADCO_ST
84 [PD.7/UART1_TXD/12C0_SCL/USCI1_CLK
85 |PD.6/UART1_RXD /I2C0_SDA/USCI1_DAT1
86 |PD.5/12C1_SCL/USCI1_DATO
87 |PD.4/uUsclo_CTLO/12C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/ UART3_nRTS / USCI1_CTLO / UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK / UART3_nCTS / UARTO_RXD
90 |PD.1/EBI_AD12/USCIO_DATO / SPI0_MISO / UART3_TXD
91 [PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2
92 [PD.13/EBI_AD10/SPIO_I2SMCLK
93 |usB_vBUS
94 |USB_D-
95 |usB_D+
96 |USB_Vpp33_CAP
97 |PE.7/UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |PE.6/USCIO_CTLO/UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 [PE.5/EBI_nRD/USCIO_CTL1/PWMO_CH2 / BPWMO_CH3
100 [PE.4/EBI_nWR / USCIO_DAT1/PWMO0_CH3 / BPWMO_CH2
101 [PE.3/EBI_MCLK / USCIO_DATO / PWMO_CH4 / BPWMO_CH1
102 |PE.2/EBI_ALE / USCIO_CLK / PWMO_CHS5 / BPWMO_CHO
103 [vss
104 [Vpp
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105 |PE.1/EBI_AD10/ QSPIO_MISOO0/UART3_TXD /12C1_SCL / UART4_nCTS

106 |PE.O/EBI_AD11/QSPI0O_MOSIO / UART3_RXD /I12C1_SDA/UART4_nRTS

107 |PH.8/EBI_AD12/QSPIO_CLK/UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS /UART1_RXD

109 [PH.10/EBI_AD14/QSPIO_MISO1/ UART4_TXD / UARTO_TXD

110 (PH.11/EBI_AD15/QSPIO_MOSI1/UART4_RXD / UARTO_RXD / PWMO0_CH5

111 |PD.14/EBI_nCS0/ SPI0O_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 |LDO_CAP

114 |Voo

115 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS /USCIO_CTL1/UARTO_nCTS / UART3_TXD / PWM1_CHO/ TMO_EXT /
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /|
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_nCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO/UARTO_nRTS/UART4_RXD/12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD /UART1_nCTS/BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCS0O / BPWM1_CH4 / PWM1_BRAKEO /|
PWM1_CH4/INT5/ACMPO_O

128 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-37 M032KGS8AE Multi-function Pin Table
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1504/ BPWIO_CHR /PWMD_CHI
L/ BPWMO_CH3 PUIMO_CHR  CLKO | PWHL_BRAKEL
i1 Pw0_cry

LQFP128

ACHPD_O.1INTS /PWNICHa) P55
ACUPLO 1INTA 1 PWM_CHS 1 PWAYS_B

Figure 4.1-50 MO32KIAAE Multi-function Pin Diagram

Pin |MO32KIAAE Pin Function
1 PB.5 / ADCO_CH5 / ACMP1_N / EBI_ADRO / 12C0_SCL / UART5_TXD / USCI1_CTLO / PWMO_CHO / UART2_TXD /|
TMO / INTO
2 PB.4 / ADCO_CH4 / ACMP1_P1/EBI_ADR1/12C0_SDA / UART5_RXD /USCI1_CTL1/PWMO0_CH1 / UART2_RXD
/[ TM1/INT1
3 |PB.3/ADCO_CH3/ACMPO_N/EBI_ADR2/12C1_SCL/UART1_TXD / UARTS_NRTS / USCI1_DAT1/PWMO_CH2/
PWMO_BRAKEO / TM2 / INT2
4 |PB-2 / ADCO_CH2 / ACMPO_P1 / EBI_ADR3 / 12C1_SDA / UART1_RXD / UART5_nCTS / USCI1_DATO /
PWMO_CH3/TM3/INT3
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5 |PC.12/EBI_ADR4 /UARTO_TXD /12C0O_SCL / UART6_TXD / PWM1_CHO / ACMP0O_O

6 |PC.11/EBI_ADR5/UARTO_RXD /12C0_SDA / UART6_RXD /PWM1_CH1/ACMP1_O

7 |PC.10/EBI_ADR6 / UART6_nRTS /UART3_TXD / PWM1_CH2

8 |PC.9/EBI_ADR7/UART6_nCTS / UART3_RXD / PWM1_CH3

PB.1/ADCO_CH1 / EBI_ADRS / UART2_TXD / USCI1_CLK /12C1_SCL / QSPI0_MISO1 / PWMO_CH4 / PWM1_CH4

9 / PWMO_BRAKEO

10 PB.0 / ADCO_CHO / EBI_ADR9 / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA / QSPIO_MOSI1 / PWMO_CHS5 /
PWM1_CH5 / PWMO_BRAKE1

11 |VSS

12 |Voo

13 |PA.11/ACMPO_PO/EBI_nRD / USCIO_CLK / UART6_TXD / BPWMO_CHO / TMO_EXT

14 |PA.10/ ACMP1_PO/EBI_nWR /USCIO_DATO/ UART6_RXD / BPWMO_CH1 / TM1_EXT

15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD / UART7_TXD / BPWMO_CH2 / TM2_EXT

16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD /UART7_RXD /BPWMO_CH3/TM3_EXT /INT4

17 |PC.13/EBI_ADR10/USCIO_CTLO / UART2_TXD / BPWMO_CH4 / CLKO / ADCO_ST

18 |PD.12/EBI_nCS0/UART2_RXD / BPWMO_CH5/ CLKO / ADCO_ST /INT5

19 |PD.11/EBI_nCS1/UART1_TXD

20 |[PD.10/UART1_RXD

21 |PG.2/EBI_ADR11/12C0_SMBAL /12C1_SCL/TMO

22 |PG.3/EBI_ADR12/12C0_SMBSUS /12C1_SDA/TM1

23 |PG.4/EBI_ADR13/TM2

24 |PF.11/EBI_ADR14/UART5_TXD /TM3

25 |PF.10/EBI_ADR15/ SPIO_I2SMCLK / UART5_RXD

26 |PF.9/EBI_ADR16/SPIO_SS/UART5_nRTS

27 |PF.8/EBI_ADR17/SPIO_CLK/UART5_nCTS

28 |PF.7/EBI_ADR18/ SPIO_MISO / UART4_TXD

29 |PF.6/EBI_ADR19/SPI0O_MOSI/UART4_RXD / EBI_nCS0O

30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO / PWMO_CH4 / CLKO / TM3/INT5

31 |PF.5/UART2_RXD /UART2_nCTS/PWMO_CHO / BPWMO_CH4 / X32_IN / ADCO_ST

32 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1 / BPWMO_CHS5 / X32_OUT

33 |PH.4/EBI_ADR3/UART7_nRTS / UART6_TXD

34 |PH.5/EBI_ADR2/UART7_nCTS / UART6_RXD

35 |PH.6/EBI_ADR1/UART7_TXD

36 |PH.7/EBI_ADRO/UART7_RXD

37 |PF.3/EBI_nCS0/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
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38 |PF.2/EBI_nCS1/UARTO_RXD /12C0_SDA/QSPIO_CLK /XT1_OUT/BPWM1_CH1

39 |VSS

40 |Vop

41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD / PWMO_CHO / PWMO_BRAKEO

42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD /PWMO_CH1/PWMO0_BRAKE1

43 |PE.10/EBI_ADR12/USCI1_DATO / UART3_TXD / PWMO_CH2 / PWM1_BRAKEO

44 |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD /UART1_nCTS / PWMO_CH3/ PWM1_BRAKE1

45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS / PWMO0_CH4

46 |PE.13/EBI_ADR15/12C0_SCL / UART4_nRTS / UART1_TXD / PWMO_CH5 / PWM1_CHO / BPWM1_CH5

47 |PC.8/EBI_ADR16/12C0_SDA / UART4_nCTS / UART1_RXD / PWM1_CH1 / BPWM1_CH4

48 |PC.7/EBI_AD9/UART4_TXD /UARTO_nCTS/UART6_TXD/PWM1_CH2/BPWM1_CHO/TMO/INT3

49 |PC.6/EBI_AD8/UART4_RXD /UARTO_nRTS/UART6_RXD / PWM1_CH3/BPWM1_CH1/TM1/INT2

50 |[PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT /TM2/INT1

51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT /TM3/INTO

52 |VSS

53 |V

54 |PD.15/PWMO_CH5/TM3/INT1

55 [PA.5/QSPIO_MISO1/UARTO_nCTS /UARTO_TXD /12C0_SCL / UART5_TXD / BPWMO_CH5 / PWMO_CHO

56 PA.4 / QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / UARTO_RXD / 12CO_SDA / UART5_RXD / BPWMO_CH4 /

PWMO_CH1

5, |PA3/QSPIO_SS/SPIO_SS/UART4_TXD/12C0_SMBAL / UART1_TXD / 12C1_SCL / BPWMO_CH3 / PWMO_CH2 /
CLKO / PWM1_BRAKE1

g |PA2 / QSPIO_CLK / SPIO_CLK / UART4_RXD / 12C0_SMBSUS / UARTL_RXD / 12C1_SDA / BPWMO_CH2 /

PWMO_CH3

59 [|PA.1/QSPIO_MISOO0 /SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / PWMO_CH4

60 |PA.0/QSPIO_MOSIO/SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / PWMO_CH5

61 |[PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO /INT4

62 |PE.14/EBI_AD8/UART2_TXD / UART6_TXD

63 |PE.15/EBI_AD9/UART2_RXD / UART6_RXD

64 |nRESET

65 |PF.0/UART1_TXD/I12C1_SCL /UARTO_TXD/BPWM1_CHO /ICE_DAT

66 |PF.1/UART1_RXD/I2C1_SDA /UARTO_RXD/BPWM1_CH1/ICE_CLK

67 |PD.9/EBI_AD7/UART2_nCTS/UART7_TXD

68 |[PD.8/EBI_AD6/UART2_nRTS / UART7_RXD

69 |[PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD /12C1_SCL/ UART4_TXD / PWM1_CHO

70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD /12C1_SDA/UART4_RXD /PWM1_CH1
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71 |PC.3/EBI_AD3/QSPIO_SS /UART2_NRTS /12C0_SMBAL / UART3_TXD / PWM1_CH2
72 |PC.2/EBI_AD2/QSPIO_CLK / UART2_nCTS / 12C0_SMBSUS / UART3_RXD / PWM1_CH3
73 |PC.1/EBI_AD1/QSPIO_MISO0 / UART2_TXD /12C0_SCL / PWM1_CH4 / ACMPO_O / ADCO_ST
74 |PC.0/EBI_ADO / QSPIO_MOSIO / UART2_RXD / 12CO_SDA / PWM1_CH5 / ACMP1_O
75 |vss
76 Voo
77 |PG.9/EBI_ADO / BPWMO_CH5
78 |PG.10/EBI_AD1/BPWMO_CH4
79 |PG.11/EBI_AD2/UART7_TXD / BPWMO_CH3
80 |PG.12/EBI_AD3/UART7_RXD / BPWMO_CH2
81 |PG.13/EBI_AD4/UART6_TXD / BPWMO_CH1
82 |PG.14/EBI_AD5 / UART6_RXD / BPWMO_CHO
83 |PG.15/CLKO/ADCO_ST
84 |PD.7/UART1_TXD /I2CO_SCL / USCI1_CLK
85 |PD.6/UART1_RXD /I2C0O_SDA /USCI1_DAT1
86 |PD.5/12C1_SCL /USCI1_DATO
87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1
88 |PD.3/EBI_AD10/USCIO_CTL1/SPI0_SS/UART3_nRTS/USCI1_CTLO/ UARTO_TXD
89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK / UART3_nCTS / UARTO_RXD
90 |PD.1/EBI_AD12/USCIO_DATO/SPI0_MISO / UART3_TXD
91 |PD.0/EBI_AD13/USCIO_CLK / SPI0O_MOSI / UART3_RXD / TM2
92 |PD.13/EBI_AD10/ SPI0_I2SMCLK
93 |USB_VBUS
94 |usB_D-
95 |USB_D+
96 |USB_Vpp33_CAP
97 |PE.7/ UART5_TXD / PWMO_CHO / BPWMO_CH5
98 |PE.6 /USCIO_CTLO/ UART5_RXD / PWMO_CH1 / BPWMO_CH4
99 |PE.5/EBI_nRD /USCIO_CTL1/UART6_TXD / UART7_nRTS / PWMO_CH2 / BPWMO_CH3
100 |PE.4/EBI_nWR / USCIO_DAT1/ UART6_RXD / UART7_nCTS / PWMO_CH3 / BPWMOQ_CH?2
101 |PE.3/EBI_MCLK / USCIO_DATO / UART6_nRTS / UART7_TXD / PWMO_CH4 / BPWMO_CH1
102 |PE.2/EBI_ALE / USCIO_CLK / UART6_NCTS / UART7_RXD / PWMO_CH5 / BPWMO_CHO
103 |vss
104 |Vop
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105 |PE.1/EBI_AD10/ QSPIO_MISOO0/UART3_TXD /12C1_SCL / UART4_nCTS

106 |PE.O/EBI_AD11/QSPI0O_MOSIO / UART3_RXD /12C1_SDA/UART4_nRTS

107 |PH.8/EBI_AD12/QSPIO_CLK/UART3_nRTS/UART1_TXD

108 |PH.9/EBI_AD13/QSPIO_SS/UART3_nCTS /UART1_RXD

109 [PH.10/EBI_AD14/QSPIO_MISO1/ UART4_TXD / UARTO_TXD

110 (PH.11/EBI_AD15/QSPIO_MOSI1/UART4_RXD / UARTO_RXD / PWMO0_CH5

111 |PD.14/EBI_nCS0/ SPI0O_I2SMCLK / USCIO_CTLO / PWMO_CH4

112 |VSS

113 |LDO_CAP

114 |Voo

115 |PC.14/EBI_AD11/SPIO_I2SMCLK / USCIO_CTLO / QSPIO_CLK / TM1

116 |PB-15/ADCO_CH15/EBI_AD12/SPI0_SS/USCIO_CTL1/UARTO_NCTS / UART3_TXD / PWM1_CHO / TMO_EXT /
PWMO_BRAKE1

117 PB.14 / ADCO_CH14 / EBI_AD13 / SPI0O_CLK / USCIO_DAT1 / UARTO_nRTS / UART3_RXD / PWM1_CH1 /
TM1_EXT / CLKO

118 PB.13 / ADCO_CH13 / ACMPO_P3 / ACMP1_P3 / EBI_AD14 / SPIO_MISO / USCIO_DATO / UARTO_TXD /
UART3_nRTS /PWM1_CH2/ TM2_EXT

119 PB.12 / ADCO_CH12 / ACMPO_P2 / ACMP1_P2 / EBI_AD15 / SPIO_MOSI / USCIO_CLK / UARTO_RXD /
UART3_nCTS/PWM1_CH3/TM3_EXT

120 |AVpp

121 |Vger

122 |AVSS

123 |PB.11/ADCO_CH11/EBI_ADR16 / UARTO_NnCTS / UART4_TXD /12C1_SCL / SPIO_I2SMCLK / BPWM1_CHO

124 |PB.10/ADCO_CH10/EBI_ADR17 / USCI1_CTLO/UARTO_nRTS/UART4_RXD/12C1_SDA/BPWM1_CH1

125 |PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1 nCTS/UART7_TXD /BPWM1_CH2

126 |PB.8/ADCO_CH8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/UART7_RXD /BPWM1_CH3

127 PB.7 / ADCO_CH7 / EBI_nWRL / USCI1_DATO / UART1_TXD / EBI_nCSO / BPWM1_CH4 / PWM1_BRAKEO /
PWM1_CH4/INT5/ACMPO_O

128 PB.6 / ADCO_CH6 / EBI_nWRH / USCI1_DAT1 / UART1_RXD / EBI_nCS1 / BPWM1_CH5 / PWM1_BRAKE1 /
PWM1_CH5/INT4/ACMP1_O

Table 4.1-38 M0O32KIAAE Multi-function Pin Table
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4.2 Pin Mapping

Different part number with the same package might have different function. Please refer to the
selection guide in section 3.2, Pin Configuration in section 4.1 or NuTool - PinConfig.

Corresponding Part Number: M031xB, M031xC, M031xD, MO31xE, M031xG, M031xI|, M032xC,
M032xD, M032xE, M032xG, M032xI series.

MO031 Series MO032 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin| 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin

PB.5 8 12 1 1 2 1 12 1 1 2 1
PB.4 9 13 2 2 3 2 13 2 2 3 2
PB.3 10 14 3 3 4 3 14 3 3 4 3
PB.2 11 15 4 4 5 4 15 4 4 5 4
PC.12 5 5
PC.11 6 6
PC.10 7 7
PC.9 8 8
PB.1 16 5 5 6 9 16 5 5 6 9
PB.0 17 6 6 7 10 17 6 6 7 10

Vss 11 11
Voo 12 12
PA.11 7 8 13 7 8 13
PA.10 8 9 14 8 9 14
PA.9 9 10 15 9 10 15
PA.8 10 11 16 10 11 16
PC.13 17 17
PD.12 18 18
PD.11 19 19
PD.10 20 20
PG.2 21 21
PG.3 22 22
PG.4 23 23
PF.11 24 24
PF.10 25 25
PF.9 26 26
PF.8 27 27
PF.7 28 28
PF.6 12 29 12 29

Sep. 29, 2020 Page 168 of 1057 Rev 2.02


https://www.nuvoton.com/tool-and-software/software-development-tool/nutool/

NnuUvoToN

M031/M032
MO031 Series MO032 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin| 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin

PF.14 13 30 13 30
PF.5 7 11 14 31 7 11 14 31
PF.4 8 12 15 32 8 12 15 32
PH.4 33 33
PH.5 34 34
PH.6 35 35
PH.7 36 36
PF.3 12 18 9 13 16 37 11 18 9 13 16 37
PF.2 13 19 10 14 17 38 12 19 10 14 17 38

Vss 39 39
Voo 40 40
PE.8 41 41
PE.9 42 42
PE.10 43 43
PE.11 44 44
PE.12 45 45
PE.13 46 46
PC.8 47 47
PC.7 18 48 18 48
PC.6 19 49 19 49
PA.7 15 20 50 15 20 50
PA.6 16 21 51 16 21 51

Vss 22 52 22 52
Voo 23 53 23 53
PD.15 24 54 24 54
PA.S5 17 25 55 17 25 55
PA.4 18 26 56 18 26 56
PA.3 14 20 11 19 27 57 13 20 11 19 27 57
PA.2 15 21 12 20 28 58 14 21 12 20 28 58
PA.1 16 22 13 21 29 59 15 22 13 21 29 59
PA.O 17 23 14 22 30 60 16 23 14 22 30 60
PF.15 15 23 31 61 15 23 31 61
PE.14 62 62
PE.15 63 63
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MO031 Series MO032 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin| 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
NnRESET 18 24 16 24 32 64 17 24 16 24 32 64
PF.0
19 25 17 25 33 65 18 25 17 25 33 65
ICE_DAT
PF.1
20 26 18 26 34 66 19 26 18 26 34 66
ICE_CLK
PD.9 67 67
PD.8 68 68
PC.5 27 35 69 27 35 69
PC.4 28 36 70 28 36 70
PC.3 29 37 71 29 37 71
PC.2 30 38 72 30 38 72
PC.1 27 19 31 39 73 27 19 31 39 73
PC.0 28 20 32 40 74 28 20 32 40 74
Vss 75 75
Voo 76 76
PG.9 77 77
PG.10 78 78
PG.11 79 79
PG.12 80 80
PG.13 81 81
PG.14 82 82
PG.15 83 83
PD.7 84 84
PD.6 85 85
PD.5 86 86
PD.4 87 87
PD.3 41 88 41 88
PD.2 42 89 42 89
PD.1 43 90 43 90
PD.O 44 91 44 91
PD.13 92 92
NC
NC
NC
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MO031 Series MO032 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin| 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
NC
PA.12 1 21 33 45 93
PA.13 2 22 34 46 94
PA.14 3 23 35 47 95
PA.15 4 24 36 48 96
USB_VBUS 20 1 21 33 45 93
USB_D- 1 2 22 34 46 94
USB_D+ 2 3 23 35 47 95
USB_Vpp33_CAP 3 4 24 36 48 96
PE.7 97 97
PE.6 98 98
PE.5 99 99
PE.4 100 100
PE.3 101 101
PE.2 102 102
Vss 103 103
Vob 104 104
PE.1 105 105
PE.O 106 106
PH.8 107 107
PH.9 108 108
PH.10 109 109
PH.11 110 110
PD.14 111 111
Vss 1 5 25 37 49 112 4 5 25 37 49 112
LDO_CAP 2 6 26 38 50 113 5 6 26 38 50 113
Vob 3 7 27 39 51 114 6 7 27 39 51 114
PC.14 40 52 115 40 52 115
PB.15 28 41 53 116 28 41 53 116
PB.14 4 8 29 42 54 117 7 8 29 42 54 117
PB.13 5 9 30 43 55 118 8 9 30 43 55 118
PB.12 6 10 31 44 56 119 9 10 31 44 56 119
AVpp 7 11 32 45 57 120 10 11 32 45 57 120
Vrer 58 121 58 121
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MO031 Series MO032 Series
Pin Name 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin| 20 Pin | 28 Pin | 32 Pin | 48 Pin | 64 Pin |128 Pin
AVss 46 59 122 46 59 122
PB.11 60 123 60 123
PB.10 61 124 61 124
PB.9 62 125 62 125
PB.8 63 126 63 126
PB.7 47 64 127 47 64 127
PB.6 48 1 128 48 1 128
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4.3  Pin Function Description
Group Pin Name Type |Description
ACMPO_N A |Analog comparator 0 negative input pin.
ACMPO_O O |Analog comparator O output pin.
ACMPO_PO A |Analog comparator O positive input O pin.
ACMPO |ACMPO_P1 A |Analog comparator O positive input 1 pin.
ACMPO_P2 A |Analog comparator O positive input 2 pin.
ACMPO_P3 A |Analog comparator O positive input 3 pin.
ACMPO_WLAT I |Analog comparator O window latch input pin
ACMP1_N A |Analog comparator 1 negative input pin.
ACMP1_0O O |Analog comparator 1 output pin.
ACMP1_PO A |Analog comparator 1 positive input 0 pin.
ACMP1 |ACMP1_P1 A |Analog comparator 1 positive input 1 pin.
ACMP1_P2 A |Analog comparator 1 positive input 2 pin.
ACMP1_P3 A |Analog comparator 1 positive input 3 pin.
ACMP1_WLAT I |Analog comparator 1 window latch input pin
ADCO_CHO A |ADCO channel 0 analog input.
ADCO_CH1 A |ADCO channel 1 analog input.
ADCO_CH2 A |ADCO channel 2 analog input.
ADCO_CH3 A |ADCO channel 3 analog input.
ADCO_CH4 A |ADCO channel 4 analog input.
ADCO_CH5 A |ADCO channel 5 analog input.
ADCO_CH6 A |ADCO channel 6 analog input.
ADCO_CH7 A |ADCO channel 7 analog input.
ADCO ADCO_CH8 A |ADCO channel 8 analog input.
ADCO_CH9 A |ADCO channel 9 analog input.
ADCO_CH10 A |ADCO channel 10 analog input.
ADCO_CH11 A |ADCO channel 11 analog input.
ADCO_CH12 A |ADCO channel 12 analog input.
ADCO_CH13 A |ADCO channel 13 analog input.
ADCO_CH14 A |ADCO channel 14 analog input.
ADCO_CH15 A |ADCO channel 15 analog input.
ADCO_ST | |ADCO external trigger input pin.
BPWMO_CHO /0 |[BPWMO channel 0 output/capture input.
BPWMO |BPWMO_CH1 /0 |[BPWMO channel 1 output/capture input.
BPWMO_CH2 /0 |[BPWMO channel 2 output/capture input.
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Group Pin Name Type |Description

BPWMO_CH3 /0 |[BPWMO channel 3 output/capture input.

BPWMO_CH4 /0 |[BPWMO channel 4 output/capture input.

BPWMO_CH5 /0 |[BPWMO channel 5 output/capture input.

BPWM1_CHO /0 |[BPWML1 channel 0 output/capture input.

BPWM1_CH1 /0 |[BPWML1 channel 1 output/capture input.

BPWM1_CH2 /0 |[BPWML1 channel 2 output/capture input.
BPWM1

BPWM1_CH3 /0 |BPWML1 channel 3 output/capture input.

BPWM1_CH4 I/0 |BPWM1 channel 4 output/capture input.

BPWM1_CH5 I/0 |BPWML1 channel 5 output/capture input.
CLKO CLKO O |Clock Out

EBI_ADO I/0 |EBI address/data bus bit 0.

EBI_AD1 I/0 |EBI address/data bus bit 1.

EBI_AD2 I/0 |EBI address/data bus bit 2.

EBI_AD3 I/O |EBI address/data bus bit 3.

EBI_AD4 I/O |EBI address/data bus bit 4.

EBI_AD5 I/0 |EBI address/data bus bit 5.

EBI_AD6 I/O |EBI address/data bus bit 6.

EBI_AD7 I/O |EBI address/data bus bit 7.

EBI_ADS8 I/O |EBI address/data bus bit 8.

EBI_AD9 /0 |EBI address/data bus bit 9.

EBI_AD10 /0 |EBI address/data bus bit 10.

EBI_AD11 /0 |EBI address/data bus bit 11.

EBI_AD12 /O |EBI address/data bus bit 12.
=8l EBI_AD13 I/0O |EBI address/data bus bit 13.

EBI_AD14 /O |EBI address/data bus bit 14.

EBI_AD15 I/0 |EBI address/data bus bit 15.

EBI_ADRO O |EBI address bus bit 0.

EBI_ADR1 O |EBI address bus bit 1.

EBI_ADR2 O |EBI address bus bit 2.

EBI_ADR3 O |EBI address bus bit 3.

EBI_ADR4 O |EBI address bus bit 4.

EBI_ADR5 O |EBI address bus bit 5.

EBI_ADR6 O |EBI address bus bit 6.

EBI_ADR7 O |EBI address bus bit 7.

EBI_ADRS8 O |EBI address bus bit 8.

EBI_ADR9 O |EBI address bus bit 9.

Sep. 29, 2020 Page 174 of 1057 Rev 2.02



NnuUvoToN

M031/M032
Group Pin Name Type |Description
EBI_ADR10 O |EBI address bus bit 10.
EBI_ADR11 O |EBI address bus bit 11.
EBI_ADR12 O |EBI address bus bit 12.
EBI_ADR13 O |EBI address bus bit 13.
EBI_ADR14 O |EBI address bus bit 14.
EBI_ADR15 O |EBI address bus bit 15.
EBI_ADR16 O |EBI address bus bit 16.
EBI_ADR17 O |EBI address bus bit 17.
EBI_ADR18 O |EBI address bus bit 18.
EBI_ADR19 O |EBI address bus bit 19.
EBI_ALE O |EBI address latch enable output pin.
EBI_MCLK O |EBI external clock output pin.
EBI_nCSO O |EBI chip select 0 output pin.
EBI_nCS1 O |EBI chip select 1 output pin.
EBI_nRD O |EBI read enable output pin.
EBI_nWR O |EBI write enable output pin.
EBI_nWRH O |EBI high byte write enable output pin
EBI_nWRL O |EBI low byte write enable output pin.
GPIO PA.x~PH.x I/O |General purpose digital I/O pin.
12C0_SCL I/0 |12CO0 clock pin.
12C0_SDA /0 |12C0 data input/output pin.
12c0 12C0_SMBAL O [I2C0 SMBus SMBALTER pin
12C0_SMBSUS O [12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SCL /0 |12C1 clock pin.
12C1
12C1_SDA I/0 |12C1 data input/output pin.
ICE CLK | Serial Wi‘red debugger clock pin _ _
— Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin
ICE ICE_DAT Vo ﬁgrtlg:l Y:Ii;e?egg&un%gﬁgggtgﬂge 100 kQ pull-up resistor on ICE_DAT pin
External reset input: active LOW, with an internal pull-up. Set this pin low reset to initial
NRESET (st . .
N_ote: It is recommended to use 10 kQ pull-up resistor and 10 uF capacitor on nRESET
pin.
INTO INTO | |External interrupt O input pin.
INT1 INT1 | |External interrupt 1 input pin.
INT3 INT3 | |External interrupt 3 input pin.
INT4 INT4 | |External interrupt 4 input pin.
INT5 INT5 | |External interrupt 5 input pin.
PWMO PWMO_BRAKEO I |PWMO Brake 0 input pin.
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Group Pin Name Type |Description
PWMO_BRAKE1 I |PWMO Brake 1 input pin.
PWMO_CHO /O |PWMO channel 0 output/capture input.
PWMO_CH1 /O |PWMO channel 1 output/capture input.
PWMO_CH2 /O |PWMO channel 2 output/capture input.
PWMO_CH3 /O |PWMO channel 3 output/capture input.
PWMO_CH4 /O |PWMO channel 4 output/capture input.
PWMO_CH5 /O |PWMO channel 5 output/capture input.
PWM1_BRAKEO | |PWM1 Brake 0 input pin.
PWM1_BRAKE1 | |PWM1 Brake 1 input pin.
PWM1_CHO I/0 |PWM1 channel O output/capture input.
PWM1_CH1 /O |PWM1 channel 1 output/capture input.
PWM1
PWM1_CH2 /O |PWML1 channel 2 output/capture input.
PWM1_CH3 /O |PWM1 channel 3 output/capture input.
PWM1_CH4 /O |PWM1 channel 4 output/capture input.
PWM1_CH5 /O |PWM1 channel 5 output/capture input.
Voo P |Power supply for I/O ports and LDO source for internal PLL and digital circuit.
Vss P |Ground pin for digital circuit.
AVpp P |Power supply for internal analog circuit.
Power AVss P |Ground pin for analog circuit.
Ve A ADC refe_ren_ce voltage input. _ _
Note: This pin needs to be connected with a 1uF capacitor.
LDO_CAP A II:IDOSE:O #Lﬁ:tp?rllnﬁeeds to be connected with a 1uF capacitor.
QSPIO_CLK /O |Quad SPIO0 serial clock pin.
QSPIO_MISOO0 /O |Quad SPI0 MISOO0 (Master In, Slave Out) pin.
QSPIO_MISO1 /O |Quad SPI0 MISO1 (Master In, Slave Out) pin.
QSPI0 QSPIO_MOSIO /O |Quad SPI0O MOSIO (Master Out, Slave In) pin.
QSPI0O_MOSI1 I/0 |Quad SPIO MOSI1 (Master Out, Slave In) pin.
QSPIO_SS /O |Quad SPIO slave select pin.
SPI0O_CLK I/0 |SPIO serial clock pin.
SPIO_I2SMCLK I/O |SPIO IS master clock output pin
SPIO SPI0_MISO I/0 |SPIO MISO (Master In, Slave Out) pin.
SPI0_MOSI I/0 |SPI0 MOSI (Master Out, Slave In) pin.
SPIO_SS /O |SPIO slave select pin.
T™MO I/O |Timer0 event counter input/toggle output pin.
o TMO_EXT I/O |Timer0 external capture input/toggle output pin.
T™M1 ™M1 /O [Timerl event counter input/toggle output pin.
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Group Pin Name Type |Description
TM1_EXT I/O [Timerl external capture input/toggle output pin.
T™M2 /O [Timer2 event counter input/toggle output pin.

T™M2
TM2_EXT I/O |Timer2 external capture input/toggle output pin.
T™M3 /O [Timer3 event counter input/toggle output pin.

T™M3
TM3_EXT I/O |Timer3 external capture input/toggle output pin.
UARTO_RXD I JUARTO data receiver input pin.
UARTO_TXD O |UARTO data transmitter output pin.

UARTO
UARTO_nCTS I |UARTO clear to Send input pin.
UARTO_nRTS O |UARTO request to Send output pin.
UART1_RXD I |UARTL1 data receiver input pin.
UART1_TXD O |UART1 data transmitter output pin.

UART1
UART1_nCTS I |UART1 clear to Send input pin.
UART1_nRTS O |UART1 request to Send output pin.
UART2_RXD I |JUART2 data receiver input pin.
UART2_TXD O |UART2 data transmitter output pin.

UART2
UART2_nCTS I |UART2 clear to Send input pin.
UART2_nRTS O |UARTZ2 request to Send output pin.
UART3_RXD I |JUARTS data receiver input pin.
UART3_TXD O |UART3 data transmitter output pin.

UART3
UART3_nCTS I JUARTS3 clear to Send input pin.
UART3_nRTS O |UART3 request to Send output pin.
UART4_RXD I JUART4 data receiver input pin.
UART4_TXD O |UART4 data transmitter output pin.

UART4
UART4_nCTS I |UART4 clear to Send input pin.
UART4_nRTS O |UART4 request to Send output pin.
UARTS5_RXD | |UARTS data receiver input pin.
UARTS5_TXD O |UARTS data transmitter output pin.

UART5
UART5_nCTS I |UARTS clear to Send input pin.
UART5_nRTS O |UARTS request to Send output pin.
UART6_RXD I |JUART®6 data receiver input pin.
UART6_TXD O |UART6 data transmitter output pin.

UART6
UART6_nCTS I JUART® clear to Send input pin.
UART6_nRTS O |UART6 request to Send output pin.
UART7_RXD I |JUART?7 data receiver input pin.

UARTY UART7_TXD O |UARTY7 data transmitter output pin.
UART7_nCTS I |JUARTY clear to Send input pin.

Sep. 29, 2020 Page 177 of 1057 Rev 2.02




NnuUvoToN

M031/M032
Group Pin Name Type |Description
UART7_nRTS O |UARTY7 request to Send output pin.
USB_VBUS P |Power supply from USB host or HUB.
USB_D- A |USB differential signal D-.
UsB
USB_D+ A |USB differential signal D+.
USB_Vpp33_CAP| A |Internal power regulator output 3.3V decoupling pin.
USCIO_CLK /0 |USCIO clock pin.
USCIO_CTLO /O |USCIO control 0 pin.
USCIO USCIO_CTL1 I/0 |USCIO control 1 pin.
USCIO_DATO I/0 |USCIO data O pin.
USCIO_DAT1 I/0 |USCIO data 1 pin.
USCI1_CLK I/0 |USCI1 clock pin.
USCI1_CTLO I/0 |USCI1 control O pin.
uUsCi1 USCI1_CTL1 I/0 |USCI1 control 1 pin.
USCI1_DATO /0 |USCI1 data O pin.
USCI1_DAT1 /0 |USCI1 data 1 pin.
X32_IN | |External 32.768 kHz crystal input pin.
Xez X32_0OuUT O |External 32.768 kHz crystal output pin.
XT1_IN | |External high speed crystal input pin.
X XT1_OUT O |External high speed crystal output pin.
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5 BLOCK DIAGRAM

Memory System Power Control Timer/PWM Analog Interface
[ APROM ] L PDMA é h 32-bit Timer X 4
512KB 9-ch 5
LDO 1.8V 12-bit ADC
WDT/WWDT with 16-ch
SRAM
{ e ] [ CRC32 J
M PWM 12-ch
ISP ROM . LVR17
8 KB HANDVidey [ BPWM 12-ch ]
ACMP
SPROM with 2-ch
[ KB ] { IEC-80730 J BOD RTC
. 7\ J O A" 7
| | | Bridge | |
AHB Bus | APB Bus |
Clock Control Connectivity / GPIO Connectivity
s ~
HS Osc. HS Ext. Crystal [ General Purpose /0O ] [ UART X 4 ] [ [’C X 2 ]
48 MHz Osc. 4~32 MHz
- < [ External Interrupt ] UART(No FIFO)X 4 I ——
s A
LS Ext.
S Crystal Osc
° 2! * R
| 38.4kHz ) 35 768 kHz [ SPI/I2S X 1 ] [ USB* 2.0 FS Device ]
— External Bus
PLL Interface Quad SPI X 1
Up to 144 MHz
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. J . J

USB*: Only supported in the M032 series.

Figure 5-1 NuMicro® M031/M032 Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 Arm® Cortex®-M0 Core

The Cortex®-M0 processor 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 processor 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 shows
the functional controller of processor.

Cortex-M0 Components
Cortex-MO0 Processor Debug
Interrupts | Nested .
71 Vectored Cortex-M0 Brezlr(]zomt
»| Interrupt |[€&—P| Processor E&——Pp .
Watchpoint
Controller Core Unit
(NVIC)
Y V A A A
Wakeup \ 4 \ 4
Interrupt Debug
Controller y| Bus matrix | p| Debugger g »| Access Port
(WIC) 4 - "1 interface [T ”
A (DAP)
A
4 \ 4
AHB-Lite interface Serial Wire or
JTAG debug port

Figure 6-1 Functional Block Diagram
The implemented device provides:

® Alow 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 Clock Controller

6.2.1 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 4~32
MHz external high speed crystal (HXT), 48 MHz internal high speed RC oscillator (HIRC) and
Programmable PLL output clock frequency (PLLFOUT) to reduce the overall system power
consumption.Figure 6.2-1 and Figure 6.2-2 shows the clock generator and the overview of the clock
source control.
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Figure 6.2-2 Clock Generator Global View Diagram (2/2)

6.2.2

The clock generator consists of 6 clock sources, which are listed below:

Clock Generator

32.768 kHz external low speed crystal oscillator (LXT)
4~32 MHz external high speed crystal oscillator (HXT)

Programmable PLL output clock frequency (PLLFOUT), PLL source can be selected from external
4~32 MHz external high speed crystal (HXT) or 48 MHz internal high speed oscillator (HIRC/4)

48 MHz internal high speed RC oscillator (HIRC)
38.4 kHz internal low speed RC oscillator (LIRC)
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Figure 6.2-3 Clock Generator Block Diagram
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6.2.3 System Clock and SysTick Clock

The system clock has 5 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 6.2-4
HCLKSEL
(CLK_CLKSELO[2:0])
HIRC
>
LIRC CPUCLK G50
PLLFOUT | 10 L(HCLKDIV+1) HCLK  AHB
LXT 9l HCLKDIV PCLKO
"
T 001 (CLK_CLKDIVO[3:0]) APBO
— " % 000 PCLK1
CPU in Power Down Mode ’-APBl

Figure 6.2-4 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 or system clock
source comes from PLL with HXT as the input of PLL. If HXT clock stop condition is detected, the
HXTFIF (CLK_CLKDSTSIO0]) is set to 1 and chip will enter interrupt if HXTFIEN (CLK_CLKDCTLI[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 6.2-5.
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Set HXTFDEN To enable
HXT clock detector

€—NO
y

HXTFIF = 1?

YES

ystem clock source =
“HXT” or “PLL with
HXT” ?

System clock keep
original clock

YES

v

Switch system clock to
HIRC

Figure 6.2-5 HXT Stop Protect Procedure

When LXT clock detector is enabled, the system clock will auto switch to LIRC if LXT clock stop being
detected when system clock source comes from LXT. If LXT clock stop condition is detected, the
LXTFIF (CLK_CLKDSTS[1]) is set to 1 and chip will enter interrupt if LXTFIEN (CLK_CLKDCTL[13]) is
set to 1. User can trying to recover LXT by disable LXT and enable LXT again to check if the clock
stable bit is set to 1 or not. If LXT clock stable bit is set to 1, it means LXT is recover to oscillate after
re-enable action and user can switch system clock to LXT again.

The LXT clock stop detect and system clock switch to LIRC procedure is shown in Figure 6.2-6.
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Set LXTFDEN To enable
LXT clock detector

€—NO
y

LXTFIF = 1?

YES

System clock source =
“LXT ?

System clock keep
original clock

YES

v

Switch system clock to
LIRC

Figure 6.2-6 LXT Stop Protect Procedure

The clock source of SysTick in Cortex®-MO core can use CPU clock or external clock
(SYST_CTRLJ2)). 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 6.2-7.

STCLKSEL
(CLK_CLKSELO[5:3])

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

Figure 6.2-7 SysTick Clock Control Block Diagram

6.2.4  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 6.2.9.

6.2.5 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)

6.2.6 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 F,/2" to Fi/2'® where Fi, is input clock frequency to the clock divider.

The output formula is Fgy = Finlz(N”), where Fy, is the input clock frequency, Fq 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_CLKOCTL[4]) divide-by-2 counter - FREQSEL
' divide.by.2 counter (CLK_CLKOCTLI30D
» 12 | w22 | u2? 12" | 1/2% l ot
PLL R e CLK_CLKOCTLIB)) | k1HZEN
— 110 r——
[ I 10000, (CLK_CLKOCTLI[6])

LIRC 1100 \ 10001,
HIRC o1t : —+ 1’33’)(1
HCLK | 11'10:
——»010 111114
LXT p—
o001 [ ® > \
HXT

000 > J

CLKOSEL (CLK_CLKSEL1[6:4]) RTCSEL(CLK_CLKSEL3[8)
LIRC

— 0
LXT /32768
— 5 1

1 Hz clock from RTC

Figure 6.2-8 Clock Output Block Diagram

6.2.7 USB Clock Source

The clock source of USBD is generated from 48 MHz HIRC or programmable PLL output. The
generated clocks are shown in Figure 6.2-9.

USBDIV is the clock divider output frequency, the output formula is
(PLLFOUT frequency) / (USBDIV + 1).
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PLLFOUT,
———p|/(USBDIV + 1) USB Device
Controller
HIRC48M
USBDSEL

Figure 6.2-9 USBD Clock Source
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6.2.8 Register Map
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 0x0231_001X
CLK_AHBCLK CLK_BA+0x04 |R/W |AHB Devices Clock Enable Control Register 0x0000_0004

CLK_APBCLKO

CLK_BA+0x08

R/IW

APB Devices Clock Enable Control Register O

0x0000_0001

CLK_APBCLK1

CLK_BA+0x0C

R/W

APB Devices Clock Enable Control Register 1

0x0000_0000

CLK_CLKSELO

CLK_BA+0x10

R/IW

Clock Source Select Control Register 0

0x0000_003F

CLK_CLKSEL1

CLK_BA+0x14

R/IW

Clock Source Select Control Register 1

0x4477_773B

CLK_CLKSEL2

CLK_BA+0x18

R/W

Clock Source Select Control Register 2

0x0020_032B

CLK_CLKSEL3

CLK_BA+0x1C

R/W

Clock Source Select Control Register 3

0x4444_4400

CLK_CLKDIVO CLK_BA+0x20 [R/W |Clock Divider Number Register 0 0x0000_0000
CLK_CLKDIV4 CLK_BA+0x30 [R/W |Clock Divider Number Register 4 0x0000_0000
CLK_PCLKDIV CLK_BA+0x34 |[R/W |APB Clock Divider Register 0x0000_0000
CLK_PLLCTL CLK_BA+0x40 |R/W |PLL Control Register 0x0005_C25E
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_CDUPB 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_LDOCTL CLK_BA+0x80 |R/W [LDO Control Register 0x0000_0000
CLK_HXTFSEL CLK_BA+0xB4 |[R/W |HXT Filter Select Control Register 0x0000_0000
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6.2.9 Register Description
System Power-down Control Register (CLK PWRCTL)

Register Offset R/W [Description Reset Value

CLK_PWRCT

L CLK_BA+0x00 R/W  |System Power-down Control Register 0x0231_001X

31 30 29 28 27 26 25 24

Reserved LXTGAIN LXTSELXT

23 22 21 20 19 18 17 16

Reserved HXTGAIN Reserved

15 14 13 12 11 10 9 8

Reserved

7 6 5 4 & 2 1 0

PDEN PDWKIF PDWKIEN PDWKDLY LIRCEN HIRCEN LXTEN HXTEN

Bits Description

[31:27] Reserved Reserved.

LXT Gain Control Bit (Write Protect)

00 = LXT Crystal ESR = 35K, CL=12.5pF.

10 = LXT Crystal ESR = 70K, CL=12.5pF.

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

[26:25] LXTGAIN

LXT Mode Selection

0 = LXT work as crystal mode. PF.4 and PF.5 are configured as external low speed crystal
(LXT) pins.

[24] LXTSELXT 1 = LXT work as external clock mode. PF.5 is configured as external clock input pin.

Note 1: When LXTSELXT = 1, PF.5 MFP should be setting as GPIO mode. The DC
characteristic of X32_IN is the same as GPIO.

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

HXT Gain Control Bit (Write Protect)
This is a protected register. Please refer to open lock sequence to program it.

Gain control is used to enlarge the gain of crystal to make sure crystal work normally. If
gain control is enabled, crystal will consume more power than gain control off.

000 = HXT frequency is lower than from 4 MHz.

001 = HXT frequency is from 4 MHz to 8 MHz.

010 = HXT frequency is from 8 MHz to 12 MHz.

011 = HXT frequency is from 12 MHz to 16 MHz.

100 = HXT frequency is from 16 MHz to 24 MHz.

111 = HXT frequency is from 24 MHz to 32 MHz.

Others: Reserved

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

[22:20] HXTGAIN

[19:8] Reserved Reserved.

[7] PDEN System Power-down Enable (Write Protect)
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When this bit is set to 1, Power-down mode is enabled and chip keeps active till the CPU
sleep mode is also active and then the chip enters Power-down mode.

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.

In Power-down mode, the PLL and 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.

(6]

PDWKIF

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

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

(5]

PDWKIEN

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

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

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.

(4]

PDWKDLY

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), 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.

(3]

LIRCEN

LIRC Enable Bit (Write Protect)

0 = Internal low speed RC oscillator (LIRC) Disabled.

1 = Internal low speed RC oscillator (LIRC) Enabled.

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

(2]

HIRCEN

HIRC Enable Bit (Write Protect)

0 = Internal high speed RC oscillator (HIRC) Disabled.

1 = Internal high speed RC oscillator (HIRC) Enabled.

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

(1]

LXTEN

LXT Enable Bit (Write Protect)

0 = External low speed crystal (LXT) Disabled.

1 = External low speed crystal (LXT) Enabled.

Notel :

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

(0]

HXTEN

HXT Enable Bit (Write Protect)
0 = Eexternal high speed crystal (HXT) Disabled.
1 = External high speed crystal (HXT) Enabled.
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Notel : 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
E"K—AHBCL CLK_BA+0x04  |RMW |AHB Devices Clock Enable Control Register 0x0000_0004
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
CRCCKEN Reserved HDIV_EN EBICKEN ISPCKEN PDMACKEN Reserved
Bits Description
[31:21] Reserved Reserved.
[20] Reserved
[19:8] 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.

EBI Controller Clock Enable Bit
[3] EBICKEN 0 = EBI peripheral clock Disabled.
1 = EBI peripheral clock Enabled.

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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The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W |Description Reset Value
%K—APBCL CLK_BA+0x08  |RM |APB Devices Clock Enable Control Register 0 0x0000_0001
31 30 29 28 27 26 25 24
Reserved ADCCKEN USBDCKEN Reserved
23 22 21 20 19 18 17 16
UART7CKEN | UART6CKEN | UART5CKEN | UART4CKEN | UART3CKEN | UART2CKEN | UART1CKEN | UARTOCKEN
15 14 13 12 11 10 9 8
Reserved SPIOCKEN | QSPIOCKEN Reserved I2C1CKEN I2COCKEN
7 6 5 4 3 2 1 0
ACMPO1CKE | CLKOCKEN | TMR3CKEN | TMR2CKEN | TMR1CKEN | TMROCKEN RTCCKEN WDTCKEN
N
Bits Description
[31:29] Reserved Reserved.
Analog-digital-converter (ADC) Clock Enable Bit
[28] ADCCKEN 0 = ADC clock Disabled.
1 = ADC clock Enabled.
USB Device Clock Enable Bit
[27] USBDCKEN 0 = USB Device clock Disabled.
1 = USB Device clock Enabled.
[26:24] Reserved Reserved.
UARTY7 Clock Enable Bit
[23] UART7CKEN 0 = UARTY clock Disabled.
1 = UARTY7 clock Enabled.
UART®6 Clock Enable Bit
[22] UART6CKEN 0 = UART®6 clock Disabled.
1 = UART6 clock Enabled.
UARTS5 Clock Enable Bit
[21] UART5CKEN 0 = UARTS5 clock Disabled.
1 = UARTS5 clock Enabled.
UART4 Clock Enable Bit
[20] UART4CKEN 0 = UART4 clock Disabled.
1 = UART4 clock Enabled.
UART3 Clock Enable Bit
[19] UART3CKEN 0 = UART3 clock Disabled.
1 = UARTS3 clock Enabled.
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(18]

UART2CKEN

UART?2 Clock Enable Bit
0 = UART2 clock Disabled.
1 = UART?2 clock Enabled.

(17]

UART1CKEN

UART1 Clock Enable Bit
0 = UARTL1 clock Disabled.
1 = UART1 clock Enabled.

(16]

UARTOCKEN

UARTO Clock Enable Bit
0 = UARTO clock Disabled.
1 = UARTO clock Enabled.

[15:14]

Reserved

Reserved.

(23]

SPIOCKEN

SPIO0 Clock Enable Bit
0 = SPIO0 clock Disabled.
1 = SPIO clock Enabled.

(12]

QSPIOCKEN

QSPIO Clock Enable Bit
0 = QSPIO0 clock Disabled.
1 = QSPIO clock Enabled.

[11:10]

Reserved

Reserved.

(9]

I2C1CKEN

12C1 Clock Enable Bit
0 = 12C1 clock Disabled.
1 =12C1 clock Enabled.

(8]

I2COCKEN

12C0 Clock Enable Bit
0 =12CO0 clock Disabled.
1 =12CO0 clock Enabled.

(7]

ACMPO1CKEN

Analog Comparator 0/1 Clock Enable Bit
0 = Analog comparator 0/1 clock Disabled.
1 = Analog comparator 0/1 clock Enabled.

(6]

CLKOCKEN

CLKO Clock Enable Bit
0 = CLKO clock Disabled.
1 = CLKO clock Enabled.

(3]

TMR3CKEN

Timer3 Clock Enable Bit
0 = Timer3 clock Disabled.
1 = Timer3 clock Enabled.

(4]

TMR2CKEN

Timer2 Clock Enable Bit
0 = Timer2 clock Disabled.
1 = Timer2 clock Enabled.

(3]

TMR1CKEN

Timerl Clock Enable Bit
0 = Timer1 clock Disabled.
1 = Timerl clock Enabled.

(2]

TMROCKEN

Timer0 Clock Enable Bit
0 = TimerO clock Disabled.
1 = Timer0 clock Enabled.

(1]

RTCCKEN

RTC Clock Enable Bit
0 = RTC clock Disabled.
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1 = RTC clock Enabled.

Watchdog Timer Clock Enable Bit (Write Protect)

0 = Watchdog timer clock Disabled.

[0] WDTCKEN 1 = Watchdog timer clock Enabled.

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

Note: 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
%K—APBCL CLK_BA+0XOC  |RMW |APB Devices Clock Enable Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BPWM1CKEN [BPWMOCKEN| PWM1CKEN | PWMOCKEN
15 14 13 12 11 10 9 8
Reserved USCI1CKEN | USCIOCKEN
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:20] Reserved Reserved.

BPWM1 Clock Enable Bit
[19] BPWM1CKEN 0 = BPWM1 clock Disabled.
1 = BPWML1 clock Enabled.

BPWMO Clock Enable Bit
[18] BPWMOCKEN 0 = BPWMO clock Disabled.
1 = BPWMO clock Enabled.

PWML1 Clock Enable Bit
[17] PWM1CKEN 0 = PWM1 clock Disabled.
1 = PWML1 clock Enabled.

PWMO Clock Enable Bit
[16] PWMOCKEN 0 = PWMO clock Disabled.
1 = PWMO clock Enabled.

[15:10] 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 Reqgister 0 (CLK CLKSELOQ)
Register Offset R/W |Description Reset Value
gLK—CLKSEL 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 USBDSEL
7 6 5 4 3 2 1 0
Reserved STCLKSEL HCLKSEL
Bits Description
[31:9] Reserved Reserved.

USB Device Clock Source Selection (Write Protect)

These bits are protected bit. It means programming this bit needs to write “59h”, “16h”,
“88h” to address 0x4000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100.

[8] USBDSEL 0 = Clock source from HIRC.
1 = Clock source from PLL divided.
Note: If PLL is not supported, clock source of selection “1” will be changed to HIRC.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

[7:6] Reserved Reserved.

Cortex®-MO 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.

011 = Clock source from HCLK/2.

111 = Clock source from HIRC/2.

Other = Reserved.

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

Note: If LXT or HXT is not supported, clock source of selection “000”, “001”, or “010” will
be stopped.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

[5:3] STCLKSEL

HCLK Clock Source Selection (Write Protect)
Before clock switching, the related clock sources (both pre-select and new-select) must be

[2:0] HCLKSEL

Sep. 29, 2020 Page 200 of 1057 Rev 2.02



nuvoTon MO031/M032
—

turned on.

000 = Clock source from HXT.

001 = Clock source from LXT.

010 = Clock source from PLL.

011 = Clock source from LIRC.

111= Clock source from HIRC.

Other = Reserved.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note : reset by power on reset

Note: If PLL is not supported, clock source of selection “010” will be changed to HIRC.

Note: If LXT or HXT is not supported, clock source of selection “000”or “001” will be kept
previous clock selection.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
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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
fLK—CLKSEL CLK_BA+0x14 R/W  [Clock Source Select Control Register 1 0x4477_773B
31 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 TMRI1SEL Reserved TMROSEL
7 6 5 4 3 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).
001 = Clock source from PLL.
010 = Clock source from external low speed crystal oscillator (LXT).
011 = Clock source from internal high speed RC oscillator (HIRC).
100 = Clock source from PCLK1.
[30:28] UART1SEL 101 = Clock source from internal low speed RC oscillator (LIRC).
Other = Reserved.
Note: If PLL is not supported, clock source of selection “001” will be changed to PCLK1.
Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped.
Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
[27] Reserved Reserved.
UARTO Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from PLL.
010 = Clock source from external low speed crystal oscillator (LXT).
011 = Clock source from internal high speed RC oscillator (HIRC).
[26:24] UARTOSEL 100 = Clock source from PCLKO.
101 = Clock source from internal low speed RC oscillator (LIRC).
Other = Reserved.
Note: If PLL is not supported, clock source of selection “001” will be changed to PCLKO.
Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped.
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Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
[23] Reserved Reserved.
TIMER3 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.
011 = Clock source from external clock TM3 pin.
[22:20] TMR3SEL 101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
Note: If LXT or HXT is not supported, clock source of selection “000” or “001” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.
[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).
010 = Clock source from PCLK1.
011 = Clock source from external clock TM2 pin.
[18:16] TMR2SEL 101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
Note: If LXT or HXT is not supported, clock source of selection “000” or “001” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.
[15] Reserved Reserved.
TIMER1 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 PCLKO.
011 = Clock source from external clock TM1 pin.
[14:12] TMR1SEL 101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
Note: If LXT or HXT is not supported, clock source of selection “000” or “001” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.
[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).
010 = Clock source from PCLKO.
[10:8] TMROSEL 011 = Clock source from external clock TMO pin.
101 = Clock source from internal low speed RC oscillator (LIRC).
111 = Clock source from internal high speed RC oscillator (HIRC).
Others = Reserved.
Note: If LXT or HXT is not supported, clock source of selection “000” or “001” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
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detailed information.

[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).

010 = Clock source from HCLK.

011 = Clock source from internal high speed RC oscillator (HIRC).

[6:4] CLKOSEL 100 = Clock source from internal low speed RC oscillator (LIRC).

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

110 = Clock source from PLL.

Note: If PLL is not supported, clock source of selection “110” will be changed to HIRC.

Note: If LXT or HXT is not supported, clock source of selection “000” or “001” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.

Window Watchdog Timer Clock Source Selection (Write Protect)
10 = Clock source from HCLK/2048.

[3:2] WWDTSEL . .
11 = Clock source from internal low speed RC oscillator (LIRC).

Others = Reserved.

Watchdog Timer Clock Source Selection (Write Protect)

00 = Reserved.

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).

Note: This bit is write protected. Refer to the SYS_REGLCTL register. 2. Will be forced to
11 when CONFIGO0[31], CONFIGO0[4], CONFIGO[3] are all ones.

Note: If LXT is not supported, clock source of selection “01” will be stopped.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
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Clock Source Select Control Reqgister 2 (CLK CLKSEL2)
Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register Offset R/W |Description Reset Value
gLK—C"KSEL CLK_BA+0x18  |RMW |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 BPWM1SEL | BPWMOSEL
7 6 5 4 3 2 1 0
Reserved SPIOSEL QSPIOSEL PWM1SEL PWMOSEL
Bits Description
[31:22] Reserved Reserved.

ADC Clock Source Selection

00 = Clock source from external high speed crystal oscillator (HXT) clock.

01 = Clock source from PLL.

10 = Clock source from PCLK1.

[21:20] ADCSEL 11 = Clock source from internal high speed RC oscillator (HIRC) clock.

Note: If PLL is not supported, clock source of selection “01” will be changed to PCLK1.
Note: If HXT is not supported, clock source of selection “00” will be stopped.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

[19:10] Reserved Reserved.

BPWML1 Clock Source Selection

The peripheral clock source of BPWML1 is defined by BPWM1SEL.

0 = Clock source from PLL.

[l BPWMISEL 1 = Clock source from PCLK1.

Note: If PLL is not supported, clock source of selection “0” will be changed to PCLK1.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

BPWMO Clock Source Selection

The peripheral clock source of BPWMO is defined by BPWMOSEL.

0 = Clock source from PLL.

[8l BPWMOSEL 1 = Clock source from PCLKO.

Note: If PLL is not supported, clock source of selection “0” will be changed to PCLKO.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

[7:6] Reserved Reserved.
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SPIO Clock Source Selection

00 = Clock source from external high speed crystal oscillator (HXT).

01 = Clock source from PLL.

10 = Clock source from PCLK1.

[5:4] SPIOSEL 11 = Clock source from internal high speed RC oscillator (HIRC).

Note: If PLL is not supported, clock source of selection “01” will be changed to PCLK1.
Note: If HXT is not supported, clock source of selection “00” will be stopped.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

QSPIO Clock Source Selection

00 = Clock source from external high speed crystal oscillator (HXT).

01 = Clock source from PLL.

10 = Clock source from PCLKO.

[3:2] QSPIOSEL 11 = Clock source from internal high speed RC oscillator (HIRC).

Note: If PLL is not supported, clock source of selection “01” will be changed to PCLKO.
Note: If HXT is not supported, clock source of selection “00” will be stopped.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

PWM1 Clock Source Selection

The peripheral clock source of PWM1 is defined by PWM1SEL.

0 = Clock source from PLL.

[1] PWMISEL 1 = Clock source from PCLK1.

Note: If PLL is not supported, clock source of selection “0” will be changed to PCLK1.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

PWMO Clock Source Selection

The peripheral clock source of PWMO is defined by PWMOSEL.

0 = Clock source from PLL.

[ PWMOSEL 1 = Clock source from PCLKO.

Note: If PLL is not supported, clock source of selection “0” will be changed to PCLKO.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
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Clock Source Select Control Reqgister 3 (CLK CLKSEL3)
Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register Offset R/W |Description Reset Value
gLK—CLKSEL CLK_BA+0x1C R/W |Clock Source Select Control Register 3 0x4444_4400
31 30 29 28 27 26 25 24
Reserved UART3SEL Reserved UART2SEL
23 22 21 20 19 18 17 16
Reserved UARTS5SEL Reserved UART4SEL
15 14 13 12 11 10 9 8
Reserved UART7SEL Reserved UART6SEL
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31] Reserved Reserved.

UART3 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from PLL.

010 = Clock source from external low speed crystal oscillator (LXT).
011 = Clock source from internal high speed RC oscillator (HIRC).
100 = Clock source from PCLK1.

[30:28] UART3SEL 101 = Clock source from internal low speed RC oscillator (LIRC).
Other = Reserved.
Note: If PLL is not supported, clock source of selection “001” will be changed to PCLK1.
Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped.
Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
[27] Reserved Reserved.
UART2 Clock Source Selection
000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from PLL.
010 = Clock source from external low speed crystal oscillator (LXT).
011 = Clock source from internal high speed RC oscillator (HIRC).
[26:24] UART2SEL

100 = Clock source from PCLKO.

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

Other = Reserved.

Note: If PLL is not supported, clock source of selection “001” will be changed to PCLKO.

Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
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detailed information.

[23] Reserved Reserved.

UARTS5 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).

001 = Clock source from PLL.

010 = Clock source from external low speed crystal oscillator (LXT).

011 = Clock source from internal high speed RC oscillator (HIRC).

[22:20] UARTSSEL 100 = Clock source from PCLK1.

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

Other = Reserved.

Note: If PLL is not supported, clock source of selection “001” will be changed to PCLK1.

Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.

[19] Reserved Reserved.

UARTA4 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).

001 = Clock source from PLL.

010 = Clock source from external low speed crystal oscillator (LXT).

011 = Clock source from internal high speed RC oscillator (HIRC).

[18:16] UARTA4SEL 100 = Clock source from PCLKO.

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

Other = Reserved.

Note: If PLL is not supported, clock source of selection “001” will be changed to PCLKO.

Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.

[15] Reserved Reserved.

UARTY Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).

001 = Clock source from PLL.

010 = Clock source from external low speed crystal oscillator (LXT).

011 = Clock source from internal high speed RC oscillator (HIRC).

[14:12] UART7SEL 100 = Clock source from PCLK1.

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

Other = Reserved.

Note: If PLL is not supported, clock source of selection “001” will be changed to PCLK1.

Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.

[11] Reserved Reserved.

UART®6 Clock Source Selection

000 = Clock source from external high speed crystal oscillator (HXT).
001 = Clock source from PLL.

[10:8] UART6SEL 010 = Clock source from external low speed crystal oscillator (LXT).
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).
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Other = Reserved.
Note: If PLL is not supported, clock source of selection “001” will be changed to PCLKO.

Note: If LXT or HXT is not supported, clock source of selection “000” or “010” will be
stopped. Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for
detailed information.

[7:0] Reserved Reserved.
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Clock Divider Number Reqgister 0 (CLK CLKDIVO)
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
UARTI1DIV UARTODIV
7 6 5 4 3] 2 1 0
USBDIV 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 UARTL1 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).
USB Clock Divide Number From PLL Clock
[7:4] USBDIV
USB clock frequency = (PLL frequency) / (USBDIV + 1).
HCLK Clock Divide Number From HCLK Clock Source
[3:0] HCLKDIV
HCLK clock frequency = (HCLK clock source frequency) / (HCLKDIV + 1).
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Clock Divider Number Reqgister 4 (CLK CLKDIV4)
Register Offset R/W |Description Reset Value
ELK—CLKD'V CLK_BA+0x30  |RMW [Clock Divider Number Register 4 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
UART7DIV UART6DIV
15 14 13 12 11 10 9 8
UARTS5DIV UART4DIV
7 6 5 4 3] 2 1 0
UART3DIV UART2DIV
Bits Description
[31:4] Reserved Reserved.
UART7 Clock Divide Number From UART7 Clock Source
[23:20] UART7DIV
UART?7 clock frequency = (UART?7 clock source frequency) / (UART7DIV + 1).
UART®6 Clock Divide Number From UART6 Clock Source
[19:16] UART6DIV
UART®6 clock frequency = (UART6 clock source frequency) / (UART6DIV + 1).
UARTS5 Clock Divide Number From UARTS5 Clock Source
[15:12] UARTSDIV
UARTS clock frequency = (UARTS5 clock source frequency) / (UARTSDIV + 1).
UART4 Clock Divide Number From UART4 Clock Source
[11:8] UART4DIV
UART4 clock frequency = (UART4 clock source frequency) / (UART4DIV + 1).
UART3 Clock Divide Number From UART3 Clock Source
[7:4] UART3DIV
UARTS3 clock frequency = (UARTS3 clock source frequency) / (UART3DIV + 1).
UART2 Clock Divide Number From UART2 Clock Source
[3:0] UART2DIV
UART2 clock frequency = (UART2 clock source frequency) / (UART2DIV + 1).
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APB Clock Divider Register (CLK PCLKDIV)

MO031/M032

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

1

Reserved

APB1DIV Reserved

APBODIV

Bits Description

[31:7] Reserved

Reserved.

[6:4] APB1DIV

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.

[3] Reserved

Reserved.

[2:0] APBODIV

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.
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PLL Control Reqgister (CLK PLLCTL)

The PLL reference clock input is from the 4~32 MHz external high speed crystal oscillator (HXT) clock
input or from the 48 MHz internal high speed oscillator (HIRC/4). This register is used to control the
PLL output frequency and PLL operation mode.

Programming these bits needs to write “59h”, “16h”, “88h” to address 0x4000_0100 to disable register
protection. Refer to the register SYS_REGLCTL at address SYS_BA+0x100.

CLK_PLLCTL only can be modified while PD(CLK_PLLCTL[16]) is set.

Register Offset R/W  |Description Reset Value
CLK_PLLCTL |CLK_BA+0x40 [R/W |PLL Control Register 0x0005_C25E
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
STBSEL Reserved PLLSRC OE BP PD
15 14 13 12 11 10 9 8
OuTDIV INDIV FBDIV
7 6 5 4 3 2 1 0
FBDIV
Bits Description
[31:24] Reserved Reserved.
PLL Stable Counter Selection (Write Protect)
0 = PLL stable time is 6144 PLL source clock (suitable for source clock is equal to or less
than 12 MHz).
[23] STBSEL o . .
1 = PLL stable time is 16128 PLL source clock (suitable for source clock is larger than 12
MHz).
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[22:20] Reserved Reserved.
PLL Source Clock Selection (Write Protect)
0 = PLL source clock from external high-speed crystal oscillator (HXT).
[19] PLLSRC . . .
1 = PLL source clock from 48 MHz internal high-speed oscillator (HIRC/4).
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
PLL OE (FOUT Enable) Pin Control (Write Protect)
0 = PLL FOUT Enabled.
[18] OE o
1 =PLL FOUT is fixed low.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
PLL Bypass Control (Write Protect)
0 = PLL is in normal mode (default).
[17] BP . .
1 = PLL clock output is same as PLL input clock FIN.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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[16]

Power-down Mode (Write Protect)

If set the PDEN bit to 1 in CLK_PWRCTL register, the PLL will enter Power-down mode, too.
PD 0 = PLL is in normal mode.

1 =PLL is in Power-down mode (default).

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

[15:14]

PLL Output Divider Control (Write Protect)
OuUTDIV Refer to the formulas below the table.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[13:9]

PLL Input Divider Control (Write Protect)
INDIV Refer to the formulas below the table.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[8:0]

PLL Feedback Divider Control (Write Protect)
FBDIV Refer to the formulas below the table.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Output Clock Frequency Setting

FOUT = FIN x——

NF>< 1
NR NO

Constraint:
1. 3.2MHz < FIN <150MHz

2. 800kHz < _FIN_ < 8MHz
2*NR

200MHz < FCO =FIN *E <500MHz,
3. NR

FCO > 250MHz is preferred

Symbol

Description

FOUT

Output Clock Frequency

FIN

Input (Reference) Clock Frequency

NR

Input Divider (INDIV + 2)

NF

Feedback Divider (FBDIV + 2)

NO

OuTDIV = “00” : NO = 1
OuTDIV = “01” : NO = 2
OouTDIV = “10” : NO = 2

OUTDIV="11":NO =4

Table 6.2-1 The symbol definition of PLL Output Frequency formula
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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
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
CLKSFAIL Reserved HIRCSTB LIRCSTB PLLSTB 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.

Internal PLL Clock Source Stable Flag (Read Only)
0 = Internal PLL clock is not stable or disabled.

2] PLLSTB 1 = Internal PLL clock is stable and enabled.

Note: If PLL is not supported, this bit field will be invalid.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.

LXT Clock Source Stable Flag (Read Only)

0 = External low speed crystal oscillator (LXT) clock is not stable or disabled.

[1] LXTSTB 1 = External low speed crystal oscillator (LXT) clock is stabled and enabled.

Note: If LXT is not supported, this bit field will be invalid.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
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information.

HXT Clock Source Stable Flag (Read Only)

0 = External high speed crystal oscillator (HXT) clock is not stable or disabled.
] HXTSTB 1 = External high speed crystal oscillator (HXT) clock is stable and enabled.
Note: If HXT is not supported, this bit field will be invalid.

Please refer to section 3.2 NuMicro® M031/M032 Series Selection Guide for detailed
information.
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Clock Output Control Register (CLK CLKOCTL)
Register Offset R/W |Description Reset Value
%K—CLKOC CLK_BA+0x60  |RMW |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 CLK1HZEN DIV1EN CLKOEN FREQSEL
Bits Description
[31:6] Reserved Reserved.

Clock Output 1Hz Enable Bit
[6] CLK1HZEN 0 =1 Hz clock output for 32.768 kHz frequency compensation Disabled.
1 =1 Hz clock output for 32.768 kHz frequency compensation Enabled.

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

F — F /2(N+1).

[3:0] FREQSEL et
Fin is the input clock frequency.

Fou 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
ELK—CLKDCT 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

0 = External high speed crystal oscillator (HXT) clock frequency range detector fall
[17] HXTFQIEN 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
SL K_CLKDST |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 0.

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 Frequency Range Detector Upper Boundary Register (CLK CDUPB)
Register Offset R/W Description Reset Value
CLK_CDUPB |CLK_BA+0x78 RIW gl:;il;tlé:equency Range Detector Upper Boundary 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.
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Clock Frequency Range Detector Lower Boundary Register (CLK CDLOWB)
Register Offset R/W Description Reset Value
CLK_CDLOWB |CLK_BA+0x7c RIW gg);l;gequency Range Detector Lower Boundary 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 lower than this minimum frequency value, the HXT Clock Frequency
Range Detector Interrupt Flag will 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

Sep. 29, 2020 Page 221 of 1057 Rev 2.02



NnuUvoToN

M031/M032
HXT Filter Select Control Reqgister (CLK HXTFSEL)
Register Offset R/W  |Description Reset Value
ELK—HXTFSE CLK_BA+0xB4  |RM  |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] HXTFSEL 0 = HXT frequency fs 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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6.3 System Manager

6.3.1 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

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

Figure 6.3-1 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®-M0 and all peripherals. However, there are
small differences between each reset source and they are listed in Table 6.3-1.

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

Register

SYS_RSTSTS 0x001 Bitl=1 |Bit2=1 |Bit3=1 |Bit4=1 |Bit8=1 |Bit0O=1 Bit5=1 |Bit7 =
1

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTOI0])

BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from

(SYS_BODCTL(O)) CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO |[CONFIGO |CONFIGO

BODVL

(SYS_BODCTL[16])

BODRSTEN

(SYS_BODCTLJ[3])

HXTEN Reload Reload Reload Reload Reload Reload Reload Reload

from from from from from from from from

(CLK_PWRCTL[O]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO |[CONFIGO |[CONFIGO |CONFIGO

LXTEN 0x0 - - - - - - - -

(CLK_PWRCTL[1])

LXTSELXT 0x0 - - - - - - - -

(CLK_PWRCTL[24])

LXTGAIN 0x1 - - - - - - - -
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(CLK_PWRCTL[25:26])
WDTCKEN 0x1 - 0x1 - - - 0x1 - -
(CLK_APBCLKOI[0])
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)])
PLLSTB 0x0 - - - - - - - -
(CLK_STATUS[2])
HIRCSTB 0x0 - - - - - - - -
(CLK_STATUS[4])
CLKSFAIL 0x0 0x0 - - - - - - R
(CLK_STATUS[7])
RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(WDT_CTLIL]) 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 O0x3F O0x3F O0x3F Ox3F Ox3F - O0x3F - -
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 onlbase on|base on|base on|base on base on
(FMC_ISPSTS[23:9]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO
Other Peripheral Reset Value -
Registers
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FMC Registers Reset Value

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

Table 6.3-1 Reset Value of Registers

6.3.2.1 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 Vpp 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 Vpp 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. Table 6.3-2 shows the nRESET reset waveform.

NRESET | ﬁ
0.7 Voo i
! ! 32 us
0.2 Voo : - <>
K ; )?) |
| ! ( ( |
32 us

nRESET Reset 1 | ‘ I

L&’

Figure 6.3-2 nRESET Reset Waveform

6.3.2.2 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_RSTSTS|0]) bit can be cleared by writing 1 to it. Figure 6.3-3
shows the power-on reset waveform.

VDD

Power-on
Reset

Figure 6.3-3 Power-on Reset (POR) Waveform
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6.3.2.3 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 AVpp during system operation. When the AVpp voltage is
lower than V,w 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
AVpp voltage rises above V| yr 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 6.3-4 shows the Low Voltage Reset waveform.

>
f T, | T,
(< LVRDGSEL) (=LVRDGSEL)

T3
( =LVRDGSEL)

Low Voltage Reset

Figure 6.3-4 Low Voltage Reset (LVR) Waveform

6.3.2.4  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]0]), Brown-out Detector function will detect AVpp during system operation.
When the AVpp voltage is lower than Vgop Wwhich is decided by BODEN and BODVL
(SYS_BODCTL[16]) and the state keeps longer than De-glitch time set by BODDGSEL
(SYS_BODCTL[10:8]), chip will be reset. The BOD reset will control the chip in reset state until the
AVpp voltage rises above Vgop 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(CONFIGO[20]) respectively. User can determine the initial BOD setting by setting the
CONFIGO register. Figure 6.3-5 shows the Brown-out Detector waveform.
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AVpp

VBODH
Hysteresis

VBODL -

I

|

|

|

|

I

|

|
BODOUT <—>:
Ts
(= BODDGSEL) |

BODRSTEN

Brown-out
Reset

Figure 6.3-5 Brown-out Detector (BOD) Waveform

6.3.2.5 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_RSTSTSI[2]).

6.3.2.6 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.

6.3.2.7 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.

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[0]) 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.
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6.3.3 System Power Distribution
In this chip, power distribution is divided into three segments:
®  Analog power from AVpp and AVss provides the power for analog components operation.

® Digital power from Vpp and Vss supplies the power to the internal regulator which provides a fixed 1.8V
power for digital operation and 1/O pins.

® USB transceiver power from VBUS offers the power for operating the USB transceiver.

The outputs of internal voltage regulators, LDO and Vpp, require an external capacitor which should be
located close to the corresponding pin. Figure 6.3-6 shows the NuMicro® M031 power distribution.

USB ] D+
Transceiver o o-
5 Analog i
AVpp [T p| 12:bitADC Comparator
AVgs [ > Vbb33
3.3V
5‘/—7 1uF
Brown-out
Low Vol R 5V to 3.3V
Detector ow Voltage Reset LDO - VBus
SRAM Flash Digital Logic
LDO_CAP | 1.8V ] | |
i, -
Ll ] l I I T
X32_IN
;’7_ 48 MHz 38.4 kHz 32768kHz [ (pe5)
PLL POR18 HIRC48 LIRC crystal
Oscillator Oscillator oscillator | X32_0OUT
(PF.4)
1
X(Lfa”)\l F a3 e Voo to 1.8V Power O
: oz POR33 oo 0 & ower dn ocell [——
crystal oscillator LDO Control
XT1_OoUT P
(PF.2)
A
[1 M1
3 8
L >

Figure 6.3-6 NuMicro® M031 Power Distribution Diagram

6.3.4 Power Modes and Wake-up Sources

The M031/M032 series has power manager unit to support several operating modes for saving power.
Table 6.3-2 lists all power modes in the M031/M032 series.

Mode CPU Operating Maximum LDO_CAP(V)| Clock Disable
Speed (MHz)

Normal mode 72 MHz at 2.0V-3.6V 1.8 All clocks are disabled by control register.
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48 MHz at 1.8V-3.6V

Idle mode

CPU enter Sleep mode

1.8

Only CPU clock is disabled.

Power-down mode

CPU enters Power-down
mode

1.8

LIRC/LXT.

Most clocks are disabled except LIRC/LXT, and
only WDT/Timer/UART/RTC peripheral clocks
still enable if their clock sources are selected as

Table 6.3-2 Power Mode Table

There are different power mode entry settings and leaving condition for each power mode. Table 6.3-3
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 (SCR[2]), PDEN (CLK_PWRCT:[7]) and execute

WEFI instruction.

Register/Instruction SLEEPDEEP PDEN CPU Run WFI Instruction
Mode (SCR[2]) (CLK_PWRCTL[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 6.3-3 Power Mode Difference Table

There are several wake-up sources in Idle mode and Power-down mode. Table 6.3-4 lists the
available clocks for each power mode.

Power Mode

Normal Mode

Idle Mode

Power-Down Mode

system reset released

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

and power down enable and
executes WFI instruction.

Wake-up Sources N/A All interrupts WDT, I2C, Timer, UART, BOD,
GPIO, EINT, USCI, USBD,
ACMP, and RTC

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
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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 6.3-7 Power Mode State Machine

1. LXT (32768 Hz XTL) ON or OFF depends on SW setting in normal mode.
2. LIRC (38.4 kHz OSC) ON or OFF depends on SW setting in normal mode.
3. If TIMER clock source is selected as LIRC/LXT and LIRC/LXT is on.
4. If WDT clock source is selected as LIRC and LIRC is on.
5. If UART clock source is selected as LXT and LXT is on.
6. If RTC clock source is selected as LIRC/LXT and LIRC/LXT is on.
Normal Mode Idle Mode Power-Down Mode
HXT (4~32 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/OFF?
PLL ON/OFF ON/OFF Halt
LDO 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
BPWM ON ON Halt
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WDT ON ON ON/OFF*
WWDT ON ON Halt

UART ON ON ON/OFF®
uscCl ON ON Halt
I’Cc ON ON Halt
SPI ON ON Halt
QSPI ON ON Halt
USBD ON ON Halt
ADC ON ON Halt
ACMP ON ON Halt

RTC ON ON ON/OFF®

Table 6.3-5 Clocks in Power Modes

Wake-up sources in Power-down mode:

WDT, I2C, Timer, UART, USCI, BOD, GPIO, USBD, ACMP, and RTC.

After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table
6.3-5 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.

Wake-U
= 2 Wake-Up Condition System Can Enter Power-Down Mode Again Condition*
ource
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 ) After software writes 1 to clear TWKF (TIMERX_INTSTS[1]) and TIF
Timer Interrupt (TIMERX_INTSTS[0]).
WDT WDT Interrupt After software writes 1 to clear WKF (WDT_CTL[5]) (Write Protect).
RTC Alarm Interrupt After software writes 1 to clear ALMIF (RTC_INTSTSJ[O0]).
Time Tick Interrupt After software writes 1 to clear TICKIF (RTC_INTSTS[1]).
nCTS wake-up After software writes 1 to clear CTSWKF (UARTx_WKSTSJ[O0]).
Incoming Data wake-up  |After software writes 1 to clear DATWKF (UARTx_WKSTS[1]).
Received FIFO Threshold .
UARTO/1/4/5 Wake-up After software writes 1 to clear RFRTWKF (UARTX_WKSTSI[2]).
RS-485 AAD Mode Wake-up |After software writes 1 to clear RS485WKF (UARTx_WKSTSJ[3]).
Rece_lved FIFO Threshold After software writes 1 to clear TOUTWKF (UARTx_WKSTS[4]).
Time-out Wake-up
nCTS wake-up After software writes 1 to clear CTSWKF (UARTx_WKSTSJ[0]).
UART2/3/6/7
Incoming Data wake-up  |After software writes 1 to clear DATWKF (UARTx_WKSTS[1]).
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CTS Toggle After software writes 1 to clear WKF (UUART_WKSTS[0]).
USCI UART
Data Toggle After software writes 1 to clear WKF (UUART_WKSTS[0]).
Data toggle After software writes 1 to clear WKF (UI2C_WKSTS[0]).
2
uscrire Address match After software writes 1 to clear WKAKDONE (UI2C_PROTSTS[16], and then
writes 1 to clear WKF (UI2C_WKSTSI0]).
USCI SPI SS Toggle After software writes 1 to clear WKF (USPI_WKSTS[0]).
I’C Address match After software writes 1 to clear WKIF (12C_WKSTS[0]).
USBD Remote Wake-up After software writes 1 to clear BUSIF (USBD_INTSTS[0]).
ACMP Comparator Power-Down |After software writes 1 to clear WKIFO (ACMP_STATUS[8]) and WKIF1
Wake-Up Interrupt (ACMP_STATUS[9)).
Table 6.3-6 Condition of Entering Power-down Mode Again
6.3.5 System Memory Map

The NuMicro® M031/M032 series provides 4G-byte addressing space. The memory locations
assigned to each on-chip controllers are shown inTable 6.3-7. The detailed register definition, memory
space, and programming will be described in the following sections for each on-chip peripheral. The
M031/M032 series only supports little-endian data format.

Address Space Token Controllers
Flash and SRAM Memory Space
0x0000_0000 — 0x0007_FFFF FLASH_BA FLASH Memory Space (512 Kbytes)
0x2000_0000 — 0x2001_7FFF SRAMO_BA SRAM Memory Space (96 Kbytes)
0x6000_0000 — Ox6FFF_FFFF EXTMEM_BA External Memory Space (256 Mbytes)

Peripheral Controllers Space (0x4000

0000 — Ox400F_F

FFF)

0x4000_0000 — 0x4000_01FF 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_C000 — 0x4000_CFFF FMC_BA Flash Memory Control Registers
0x4001_0000 — 0x4001_OFFF EBI_BA External Bus Interface 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_1000 — 0x4004_1FFF RTC_BA RTC 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
0x4005_0000 — 0x4005_OFFF TMRO1_BA TimerO/Timerl Control Registers
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0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers
0x4005_8000 — 0x4005_8FFF PWMO_BA PWMO Control Registers
0x4005_9000 — 0x4005_9FFF PWM1_BA PWM1 Control Registers
0x4005_A000 — 0x4005_AFFF BPWMO_BA BPWMO Control Registers
0x4005_B000 — 0x4005_BFFF BPWM1_BA BPWML1 Control Registers
0x4006_0000 — 0x4006_OFFF QSPIO_BA QSPI0 Control Registers
0x4006_1000 — 0x4006_1FFF SPI0_BA SPI0 Control Registers
0x4007_0000 — 0x4007_OFFF UARTO_BA UARTO Control Registers
0x4007_1000 — 0x4007_1FFF UART1_BA UART1 Control Registers
0x4007_2000 — 0x4007_2FFF UART2_BA UART2 Control Registers
0x4007_3000 — 0x4007_3FFF UART3_BA UARTS3 Control Registers
0x4007_4000 — 0x4007_4FFF UART4_BA UART4 Control Registers
0x4007_5000 — 0x4007_5FFF UART5_BA UARTS5 Control Registers
0x4007_6000 — 0x4007_6FFF UART6_BA UART6 Control Registers
0x4007_7000 — 0x4007_7FFF UART7_BA UART7 Control Registers
0x4008_0000 — 0x4008_OFFF 12C0_BA 12C0 Control Registers
0x4008_1000 — 0x4008_1FFF 12C1_BA 12C1 Control Registers
0x400C_0000 — 0x400C_OFFF USBD_BA USB Device Control Register
0x400D_0000 — 0x400D_OFFF USCIO_BA USCIO Control Registers
0x400D_1000 — 0x400D_1FFF USCI1_BA USCI1 Control Registers
System Controllers Space (0XxEO00_EO000 ~ 0XxEOQ00_EFFF)
0xE000_E010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
O0xE000_E100 — 0XEO00_ECFF SCS_BA External Interrupt Controller Control Registers
OxEO00_EDOO — 0XEO00_EDS8F SCS_BA System Control Registers

Table 6.3-7 Address Space Assignments for On-Chip Controllers
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6.3.6  SRAM Memory Organization

The M031 supports embedded SRAM with total 16 Kbytes size
Supports total 16 Kbytes SRAM

Supports byte / half word / word write

Supports oversize response error

Table 6.3-9 shows the SRAM organization of M031l. The address between 0x2000 4000 to
Ox3FFF_FFFF is illegal memory space and chip will enter hardfault if CPU accesses these illegal
memory addresses.

A Ox3FFF_FFF

Reserved
Reserved
Reserved
Reserved

512MB

0x2000_4000
0x2000_2000

16K byte 0x2000_1000

SRAM bank0 8K byte
SRAM banko0 4K byte 0x2000_0800
SRAM bank0 2K byte
¥y 0x2000_0000 SRAM bankO0
16K byte device 8K byte device 4K byte device 2K byte device

Figure 6.3-8 SRAM Memory Organization

6.3.7 SRAM Memory Organization with parity function

The M031 supports embedded SRAM with total 96 Kbytes size

Supports total 96 Kbytes SRAM

Supports parity error check function for SRAM bank0 section 0(32 Kbytes)
Supports byte / half word / word write

Supports oversize response error

Table 6.3-9 shows the SRAM organization of M031l. The address between 0x2001 8000 to
Ox3FFF_FFFF is illegal memory space and chip will enter hardfault if CPU accesses these illegal
memory addresses. There are three section in SRAM bank0. The section 0 is addressed to 32 Kbytes
with parity function, the section 1 is addressed to 32 Kbytes and the section 2 is addressed to 32
Kbytes. SRAM section 0 has byte parity error check function. When CPU is accessing SRAM section
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0, the parity error checking mechanism is dynamic operating. As parity error occured, the PERRIF
(SYS_SRAM_STATUSJQ]) will be asserted to 1 and the SYS_SRAM_ERRADDR register will recode
the address with parity error. Chip will enter interrupt when SRAM parity error occurred if PERRIEN
(SYS_SRAM_INTCTL[Q]) is set to 1. When SRAM parity error occured, chip will stop detecting SRAM
parity error until user writes 1 to clear the PERRIF(SYS_SRAM_STATUSIO0]) bit.

A OX3FFF_FFFF
Reserved
Reserved
-- 0x2001_8000
32K byte
SRAM bank0
0 section 2
S
N
b
0x2001_0000
32K byte 32K byte
SRAM bank0 SRAM bank0
section 1 section 1
- 0x2000_8000 0x2000_8000
32K byte 32K byte
SRAM bank0 SRAM bank0
section 0 section 0
\ 0x2000_0000
96K byte device 64K byte device

Figure 6.3-10 SRAM Memory Organization
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6.3.8  Chip Bus Matrix

The M031/M032 series supports Bus Matrix to manage the access arbitration between masters. The
access arbitration use round-robin algorithm as the bus priority.

PDMA M1 (O

MO
Cortex®-M0 D

[N

SO S1 S2 S3 S4 S5

FLASH SRAM APBO APB1 ﬁ;‘rﬁ EBI

Figure 6.3-9 NuMicro® M031 Bus Matrix Diagram

6.3.9 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 or internal USB synchronous mode, 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 neither using use PLL as
the system clock source nor soldering 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_HIRCTRIMCTL [10] reference clock selection) to “1”, 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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6.3.10 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.

Register Bit Description

CLK_PWRCTL [26:25] LXTGAIN LXT Gain Control Bit (Write Protect)
CLK_PWRCTL [22:20] HXTGAIN HXT Gain Control Bit (Write Protect)
CLK_PWRCTL [7] PDEN System Power-down Enable (Write Protect)
CLK_PWRCTL [5] PDWKIEN Power-down Mode Wake-up Interrupt Enable Bit (Write Protect)
CLK_PWRCTL [4] PDWKDLY Enable the Wake-up Delay Counter (Write Protect)
CLK_PWRCTL [3] LIRCEN LIRC Enable Bit (Write Protect)

CLK_PWRCTL [2] HIRCEN HIRC Enable Bit (Write Protect)

CLK_PWRCTL [1] LXTEN LXT Enable Bit (Write Protect)

CLK_PWRCTL [0] HXTEN HXT Enable Bit (Write Protect)

CLK_APBCLKO [0] WDTCKEN Watchdog Timer Clock Enable Bit (Write Protect)
CLK_CLKSELO [8] USBDSEL USB Device Clock Source Selection (Write Protect)

CLK_CLKSELO

[5:3] STCLKSEL

Cortex®-MO SysTick Clock Source Selection (Write Protect)

CLK_CLKSELO

[2:0] HCLKSEL

HCLK Clock Source Selection (Write Protect)

CLK_CLKSEL1

[3:2] WWDTSEL

Window Watchdog Timer Clock Source Selection (Write Protect)

CLK_CLKSEL1 [1:0] WDTSEL Watchdog Timer Clock Source Selection (Write Protect)
CLK_PLLCTL [23] STBSEL PLL Stable Counter Selection (Write Protect)
CLK_PLLCTL [19] PLLSRC PLL Source Clock Selection (Write Protect)
CLK_PLLCTL [18] OE PLL OE (FOUT Enable) Pin Control (Write Protect)
CLK_PLLCTL [17]1 BP PLL Bypass Control (Write Protect)

CLK_PLLCTL [16] PD Power-down Mode (Write Protect)

CLK_PLLCTL [15:14] OUTDIV PLL Output Divider Control (Write Protect)
CLK_PLLCTL [13:9] INDIV PLL Input Divider Control (Write Protect)

CLK_PLLCTL [8:0] FBDIV PLL Feedback Divider Control (Write Protect)
CLK_CLKDSTS [8] HXTFQIF HXT Clock Frequency Range Detector Interrupt Flag (Write Protect)
CLK_CLKDSTS [1] LXTFIF LXT Clock Fail Interrupt Flag (Write Protect)
CLK_CLKDSTS [0] HXTFIF HXT Clock Fail Interrupt Flag (Write Protect)
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SYS_IPRSTO [7] CRCRST CRC Calculation Controller Reset (Write Protect)
SYS_IPRSTO [4] HDIV_RST HDIV Controller Reset (Write Protect)
SYS_IPRSTO [3] EBIRST EBI Controller Reset (Write Protect)
SYS_IPRSTO [2] PDMARST PDMA Controller Reset (Write Protect)
SYS_IPRSTO [1] CPURST Processor Core One-shot Reset (Write Protect)
SYS_IPRSTO [0] CHIPRST Chip One-shot Reset (Write Protect)
SYS_BODCTL [20] LVRVL LVR Detector Threshold Voltage Selection (Write Protect)
SYS_BODCTL [16] BODVL Brown-out Detector Threshold Voltage Selection (Write Protect)
SYS_BODCTL [14:12] LVRDGSEL LVR Output De-glitch Time Select (Write Protect)
SYS_BODCTL [10:8] BODDGSEL Brown-out Detector Output De-glitch Time Select (Write Protect)
SYS_BODCTL [7] LVREN Low Voltage Reset Enable Bit (Write Protect)
SYS_BODCTL [5] BODLPM Brown-out Detector Low Power Mode (Write Protect)
SYS_BODCTL [3] BODRSTEN Brown-out Reset Enable Bit (Write Protect)
SYS_BODCTL [0] BODEN Brown-out Detector Enable Bit (Write Protect)
SYS_PORCTL [15:0] POROFF Power-on Reset Enable Bit (Write Protect)
SYS_SRAM_BISTCTL [18] SRS2 SRAM BankO0 Section 2 BIST Select (Write Protect)
SYS_SRAM_BISTCTL [17] SRS1 SRAM Bank0 Section 1 BIST Select (Write Protect)
SYS_SRAM_BISTCTL [16] SRSO SRAM BankO0 Section 0 BIST Select (Write Protect)
SYS_SRAM_BISTCTL [7] PDMABIST PDMA BIST Enable Bit (Write Protect)
SYS_SRAM_BISTCTL [4] USBBIST USB BIST Enable Bit (Write Protect)
SYS_SRAM_BISTCTL [2] FMCBIST FMC CACHE BIST Enable Bit (Write Protect)
SYS_SRAM_BISTCTL [0] SRBIST SRAM BIST Enable Bit (Write Protect)

SYS_PORDISAN

[15:0] POROFFAN

Power-on Reset Enable Bit (Write Protect)

NMIEN [15] UARTL_INT UART1 NMI Source Enable (Write Protect)

NMIEN [14] UARTO_INT UARTO NMI Source Enable (Write Protect)

NMIEN [13] EINTS External Interrupt From PB.7, PD.12 or PF.14 Pin NMI Source Enable
(Write Protect)

NMIEN [12] EINT4 External Interrupt From PA.8, PB.6 or PF.15 Pin NMI Source Enable
(Write Protect)

NMIEN [11] EINT3 External Interrupt From PB.2 or PC.7 Pin NMI Source Enable (Write
Protect)

NMIEN [10] EINT2 External Interrupt From PB.3 or PC.6 Pin NMI Source Enable (Write
Protect)

NMIEN [9] EINT1 External Interrupt From PA.7, PB.4 or PD.15 Pin NMI Source Enable
(Write Protect)

NMIEN [8] EINTO External Interrupt From PA.6 or PB.5 Pin NMI Source Enable (Write
Protect)

NMIEN [6] RTC_INT RTC NMI Source Enable (Write Protect)
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NMIEN [4] CLKFAIL Clock Fail Detected and IRC Auto Trim Interrupt NMI Source Enable
(Write Protect)

NMIEN [3] SRAM_PERR SRAM ParityCheck Error NMI Source Enable (Write Protect)
NMIEN [2] PWRWU_INT Power-down Mode Wake-up NMI Source Enable (Write Protect)
NMIEN [1] IRC_INT IRC TRIM NMI Source Enable (Write Protect)
NMIEN [0] BODOUT BOD NMI Source Enable (Write Protect)
FMC_ISPCTL [24] INTEN ISP Interrupt Enabled Bit (Write Protect)
FMC_ISPCTL [6] ISPFF ISP Fail Flag (Write Protect)
FMC_ISPCTL [5] LDUEN LDROM Update Enable Bit (Write Protect)
FMC_ISPCTL [4] CFGUEN CONFIG Update Enable Bit (Write Protect)
FMC_ISPCTL [3] APUEN APROM Update Enable Bit (Write Protect)
FMC_ISPCTL [2] SPUEN SPROM Update Enable Bit (Write Protect)
FMC_ISPCTL [1]BS Boot Selection (Write Protect)
FMC_ISPCTL [0] ISPEN ISP Enable Bit (Write Protect)
FMC_ISPTRG [0] ISPGO ISP Start Trigger (Write Protect)
FMC_FTCTL [9] CACHEINV Flash Cache Invalidation (Write Protect)
FMC_FTCTL [6:4] FOM Frequency Optimization Mode (Write Protect)
FMC_ISPSTS [6] ISPFF ISP Fail Flag (Write Protect)
TIMERO_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Bit (Write Protect)
TIMER1_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Bit (Write Protect)
TIMER2_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Bit (Write Protect)
TIMER3_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Bit (Write Protect)
WDT_CTL [31] ICEDEBUG ICE Debug Mode Acknowledge Disable Bit (Write Protect)
WDT_CTL [11:8] TOUTSEL WDT Time-out Interval Selection (Write Protect)
WDT_CTL [7] WDTEN WDT Enable Bit (Write Protect)
WDT_CTL [6] INTEN WDT Time-out Interrupt Enable Bit (Write Protect)
WDT_CTL [5] WKF WDT Time-out Wake-up Flag (Write Protect)
WDT_CTL [4] WKEN WDT Time-out Wake-up Function Control (Write Protect)
WDT_CTL [1] RSTEN WDT Time-out Reset Enable Bit (Write Protect)
WDT_ALTCTL [1:0] RSTDSEL WDT Reset Delay Selection (Write Protect)
BPWM_CTLO [31] DBGTRIOFF ICE Debug Mode Acknowledge Disable (Write Protect)
BPWM_CTLO [30] DBGHALT ICE Debug Mode Counter Halt (Write Protect)
PWM_CTLO [31] DBGTRIOFF ICE Debug Mode Acknowledge Disable Bit (Write Protect)
PWM_CTLO [30] DBGHALT ICE Debug Mode Counter Halt (Write Protect)
PWM_DTCTLO_1 [24] DTCKSEL Dead-time Clock Select (Write Protect)
PWM_DTCTLO_1 [16] DTEN Enable Dead-time Insertion for PWM Pair (PWM_CHO, PWM_CH1)
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(PWM_CH2, PWM_CH3) (PWM_CH4, PWM_CHS5) (Write Protect)

PWM_DTCTLO_1 [11:0] DTCNT Dead-time Counter (Write Protect)

PWM_DTCTL2_3 [24] DTCKSEL Dead-time Clock Select (Write Protect)

PWM_DTCTL2_3 [16] DTEN Enable Dead-time Insertion for PWM Pair (PWM_CHO, PWM_CH1)
(PWM_CH2, PWM_CH3) (PWM_CH4, PWM_CH5) (Write Protect)

PWM_DTCTL2_3 [11:0] DTCNT Dead-time Counter (Write Protect)

PWM_DTCTL4_5 [24] DTCKSEL Dead-time Clock Select (Write Protect)

PWM_DTCTL4_5 [16] DTEN Enable Dead-time Insertion for PWM Pair (PWM_CHO, PWM_CH1)
(PWM_CH2, PWM_CH3) (PWM_CH4, PWM_CH5) (Write Protect)

PWM_DTCTL4_5 [11:0] DTCNT Dead-time Counter (Write Protect)

PWM_BRKCTLO_1

[19:18] BRKAODD

PWM Brake Action Select for Odd Channel (Write Protect)

PWM_BRKCTLO_1

[17:16] BRKAEVEN

PWM Brake Action Select for Even Channel (Write Protect)

PWM_BRKCTLO_1

[15] SYSLBEN

Enable System Fail As Level-detect Brake Source (Write Protect)

PWM_BRKCTLO_1

[13] BRKP1LEN

Enable BKP1 Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTLO_1

[12] BRKPOLEN

Enable BKPO Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTLO_1

[9] CPO1LBEN

Enable ACMP1_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTLO_1

[8] CPOOLBEN

Enable ACMPO_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTLO_1

[7] SYSEBEN

Enable System Fail As Edge-detect Brake Source (Write Protect)

PWM_BRKCTLO_1

[5] BRKP1EEN

Enable PWMx_BRAKE1l Pin As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTLO_1

[4] BRKPOEEN

Enable PWMx_BRAKEO Pin As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTLO_1

[1] CPO1EBEN

Enable ACMP1_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTLO_1

[0] CPOOEBEN

Enable ACMPO_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL2_3

[19:18] BRKAODD

PWM Brake Action Select for Odd Channel (Write Protect)

PWM_BRKCTL2_3

[17:16] BRKAEVEN

PWM Brake Action Select for Even Channel (Write Protect)

PWM_BRKCTL2_3

[15] SYSLBEN

Enable System Fail As Level-detect Brake Source (Write Protect)

PWM_BRKCTL2_3

[13] BRKP1LEN

Enable BKP1 Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTL2_3

[12] BRKPOLEN

Enable BKPO Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTL2_3

[9] CPO1LBEN

Enable ACMP1_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTL2_3

[8] CPOOLBEN

Enable ACMPOQ_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTL2_3

[7] SYSEBEN

Enable System Fail As Edge-detect Brake Source (Write Protect)

PWM_BRKCTL2_3

[5] BRKP1EEN

Enable PWMx_BRAKE1l Pin As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL2_3

[4] BRKPOEEN

Enable PWMx_BRAKEO Pin As Edge-detect Brake Source (Write
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Protect)

PWM_BRKCTL2_3

[1] CPO1EBEN

Enable ACMP1_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL2_3

[0] CPOOEBEN

Enable ACMPOQ_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL4_5

[19:18] BRKAODD

PWM Brake Action Select for Odd Channel (Write Protect)

PWM_BRKCTL4 5

[17:16] BRKAEVEN

PWM Brake Action Select for Even Channel (Write Protect)

PWM_BRKCTL4_5

[15] SYSLBEN

Enable System Fail As Level-detect Brake Source (Write Protect)

PWM_BRKCTL4_5

[13] BRKP1LEN

Enable BKP1 Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTL4_5

[12] BRKPOLEN

Enable BKPO Pin As Level-detect Brake Source (Write Protect)

PWM_BRKCTL4_5

[9] CPO1LBEN

Enable ACMP1_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTL4_5

[8] CPOOLBEN

Enable ACMPOQ_O Digital Output As Level-detect Brake Source (Write
Protect)

PWM_BRKCTL4_5

[7] SYSEBEN

Enable System Fail As Edge-detect Brake Source (Write Protect)

PWM_BRKCTL4_5

[5] BRKP1EEN

Enable PWMx_BRAKE1l Pin As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL4_5

[4] BRKPOEEN

Enable PWMx_BRAKEO Pin As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL4_5

[1] CPO1EBEN

Enable ACMP1_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_BRKCTL4 5

[0] CPOOEBEN

Enable ACMPO_O Digital Output As Edge-detect Brake Source (Write
Protect)

PWM_SWBRK [8+n/2] PWM Level Brake Software Trigger (Write Only) (Write Protect)
n=0,2,4 BRKLTRGn
PWM_SWBRK [n/2] PWM Edge Brake Software Trigger (Write Only) (Write Protect)
n=0,2,4 BRKETRGn
PWM_INTEN1 [10] BRKLIEN4_5 PWM Level-detect Brake Interrupt Enable for Channel4/5 (Write
Protect)
PWM_INTEN1 [9] BRKLIEN2_3 PWM Level-detect Brake Interrupt Enable for Channel2/3 (Write
Protect)
PWM_INTEN1 [8] BRKLIENO_1 PWM Level-detect Brake Interrupt Enable for ChannelO/1 (Write
Protect)
PWM_INTEN1 [2] BRKEIEN4_5 PWM Edge-detect Brake Interrupt Enable for Channel4/5 (Write
Protect)
PWM_INTEN1 [1] BRKEIEN2_3 PWM Edge-detect Brake Interrupt Enable for Channel2/3 (Write
Protect)
PWM_INTEN1 [0] BRKEIENO_1 PWM Edge-detect Brake Interrupt Enable for ChannelO/1 (Write
Protect)
PWM_INTSTS1 [8+n] PWM Channel n Level-detect Brake Interrupt Flag (Write Protect)
n=0,1..5 BRKLIFn
PWM_INTSTS1 [n] PWM Channel n Edge-detect Brake Interrupt Flag (Write Protect)

n=0,1..5 BRKEIFn
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ADC_ADCR [12] RESET ADC RESET (Write Protect)
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6.3.11 UARTO_TXD/USCIO_DAT1 modulation with PWM

This chip supports UARTO_TXD/USCIO_DAT1 to modulate with PWM channel. User can set
MODPWMSEL(SYS_MODCTL[7:4]) to choose which PWMO channel to modulate with
UARTO_TXD/USCIO_DAT1 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_DAT1 before modulating with PWM.

PWMO_CHx

UARTO_TXD/USCIO_DAT1

- —
TXDINV=0 & MODH =0

TXDINV=0 & MODH=1

TXDINV=1 & MODH=0
TXDINV=1 & MODH=1 Ny

Figure 6.3-11 UARTO_TXD/USCIO_DAT1 Modulated with PWM Channel
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6.3.12 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_PORCTL SYS_BA+0x24 |R/W |Power-On-reset Controller Register 0x0000_0000

SYS_GPA_MFPL

SYS_BA+0x30

R/W

GPIOA Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPA_MFPH

SYS_BA+0x34

R/W

GPIOA High Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPL

SYS_BA+0x38

R/W

GPIOB Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPB_MFPH

SYS_BA+0x3C

R/W

GPIOB High Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPL

SYS_BA+0x40

R/W

GPIOC Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPC_MFPH

SYS_BA+0x44

R/W

GPIOC High Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPL

SYS_BA+0x48

R/W

GPIOD Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPD_MFPH

SYS_BA+0x4C

R/W

GPIOD High Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPL

SYS_BA+0x50

R/W

GPIOE Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPE_MFPH

SYS_BA+0x54

R/W

GPIOE High Byte Multiple Function Control Register

0x0000_0000

SYS_GPF_MFPL

SYS_BA+0x58

R/W

GPIOF Low Byte Multiple Function Control Register

0x0000_00ee

SYS_GPF_MFPH

SYS_BA+0X5C

R/W

GPIOF High Byte Multiple Function Control Register

0x0000_0000

SYS_GPG_MFPL

SYS_BA+0x60

R/W

GPIOG Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPG_MFPH

SYS_BA+0x64

R/W

GPIOG High Byte Multiple Function Control Register

0x0000_0000

SYS_GPH_MFPL

SYS_BA+0x68

R/IW

GPIOH Low Byte Multiple Function Control Register

0x0000_0000

SYS_GPH_MFPH

SYS_BA+0x6C

R/W

GPIOH High Byte Multiple Function Control Register

0x0000_0000

SYS_MODCTL

SYS_BA+0xCO

R/W

Modulation Control Register

0x0000_0000

SYS_SRAM_BIST
CTL

SYS_BA+0xDO

R/IW

System SRAM BIST Test Control Register

0x000X_0000

SYS_SRAM_BIST
STS

SYS_BA+0xD4

System SRAM BIST Test Status Register

0x00xx_00xx

Sep. 29, 2020

Page 245 of 1057

Rev 2.02




NnuUvoToN

SYS_SRAM_INTC |SYS_BA+0xDC |R/W |System SRAM Interrupt Enable Control Register 0x0000_0000
TL

SYS_SRAM_STAT|SYS_BA+0xEO |R/W |System SRAM Parity Error Status Register 0x0000_0000
us

SYS_SRAM_ERR |SYS_BA+0xE4 |R |[System SRAM Parity Check Error Address Register 0x0000_0000
ADDR

SYS_HIRCTRIMC [SYS_BA+0xFO [R/W [HIRC Trim Control Register 0x0008_0000
TL

SYS_HIRCTRIMIE |SYS_BA+0xF4 |R/W [HIRC Trim Interrupt Enable Register 0x0000_0000
N

SYS_HIRCTRIMS |SYS_BA+0xF8 |R/W [HIRC Trim Interrupt Status Register 0x0000_0000
TS

SYS_REGLCTL SYS_BA+0x100 |R/W |Register Lock Control Register 0x0000_0000
SYS_PORDISAN [SYS_BA+0x1EC |R/W [Analog POR Disable Control Register 0x0000_0000
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6.3.13 Register Description
Part Device ldentification Number Register (SYS PDID)
Register Offset R/W |Description Reset Value
SYS_PDID SYS_BA+0x00 [R Part Device |dentification 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
Part Device Identification Number (Read Only)
[31:0] PDID 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
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 CPULKRF
7 6 5 4 3] 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.
- ® L
8] CPULKRE 1 = The Cortex -MO 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).
(] CPURF 0 = No reset from CPU.
1 = The Cortex®-MO Core and FMC are reset by software setting CPURST to 1.
Note: Write to clear this bit to 0.
[6] Reserved Reserved.
System Reset Flag
The system reset flag is set by the “Reset Signal” from the Cortex®-MO0 Core to indicate the
previous reset source.
- ®
[5] SYSRF 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(AIRCR[2], Application Interrupt and Reset Control Register, address =
OXEOOOEDOC) in system control registers of Cortex®-M0 core.
Note: Write 1 to clear this bit to 0.
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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.
(4l BODRF 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.
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.
3] LVRF 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.
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.
1 = The watchdog timer or window watchdog timer had issued the reset signal to reset the
[2] WDTRF 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_STATUS[1]) 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.
(1 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.
(ol 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 EBIRST PDMARST CPURST CHIPRST
Bits Description
[31:8] Reserved Reserved.
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 O to release from the reset state.
(] CRCRST 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.
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.
4l HDIV_RST 0 = Hardware divider controller normal operation.
1 = Hardware divider controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
EBI Controller Reset (Write Protect)
Set this bit to 1 will generate a reset signal to the EBI. User needs to set this bit to 0 to
release from the reset state.
3l EBIRST 0 = EBI controller normal operation.
1 = EBI controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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.
2l PDMARST 0 = PDMA controller normal operation.
1 = PDMA controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[1] CPURST Processor Core One-shot Reset (Write Protect)

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

0 = Processor core normal operation.
1 = Processor core one-shot reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

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 O 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 About the difference between CHIPRST and SYSRESETREQ(AIRCR[2]), please refer to
section 6.3.2.

0 = Chip normal operation.

1 = Chip one-shot reset.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note : 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 bits to 0 to release corresponding module controller from reset state.

Register Offset R/W |Description Reset Value
SYS_IPRST1 |SYS_BA+0OxOC |R/W [Peripheral Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ADCRST USBDRST Reserved
23 22 21 20 19 18 17 16

UART7RST | UART6RST | UART5RST | UART4RST | UART3RST | UART2RST | UARTLRST | UARTORST

15 14 13 12 11 10 9 8
Reserved SPIORST QSPIORST Reserved I2C1RST I2CORST
7 6 5 4 S 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.

USBD Controller Reset
[27] USBDRST 0 = USBD controller normal operation.
1 = USBD controller reset.

[26:24] Reserved Reserved.

UART7 Controller Reset
[23] UART7RST 0 = UARTY7 controller normal operation.
1 = UARTY7 controller reset.

UART6 Controller Reset
[22] UART6RST 0 = UART® controller normal operation.
1 = UART® controller reset.

UARTS5 Controller Reset
[21] UART5RST 0 = UARTS controller normal operation.
1 = UARTS controller reset.

UART4 Controller Reset
[20] UART4RST 0 = UART4 controller normal operation.
1 = UART4 controller reset.

UART3 Controller Reset
[19] UART3RST 0 = UART3 controller normal operation.
1 = UART3 controller reset.
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[18] UART2RST

UART2 Controller Reset
0 = UART?2 controller normal operation.
1 = UART2 controller reset.

[17] UART1RST

UART1 Controller Reset
0 = UART1 controller normal operation.
1 = UART1 controller reset.

[16] UARTORST

UARTO Controller Reset
0 = UARTO controller normal operation.
1 = UARTO controller reset.

[15:14] Reserved

Reserved.

[13] SPIORST

SPI0 Controller Reset
0 = SPIO0 controller normal operation.
1 = SPIO controller reset.

[12] QSPIORST

QSPIO Controller Reset
0 = QSPIO controller normal operation.
1 = QSPIO controller reset.

[11:10] Reserved

Reserved.

[9] I2C1RST

I2C1 Controller Reset
0 =12C1 controller normal operation.
1 = 12C1 controller reset.

8] I2CORST

I12C0 Controller Reset
0 =12CO0 controller normal operation.
1 =12CO0 controller reset.

7] ACMPO1RST

Analog Comparator 0/1 Controller Reset
0 = Analog Comparator 0/1 controller normal operation.
1 = Analog Comparator 0/1 controller reset.

[6] Reserved

Reserved.

5] TMR3RST

Timer3 Controller Reset
0 = Timer3 controller normal operation.
1 = Timer3 controller reset.

[4] TMR2RST

Timer2 Controller Reset
0 = Timer2 controller normal operation.
1 = Timer2 controller reset.

[3] TMR1RST

Timerl Controller Reset
0 = Timerl controller normal operation.
1 = Timerl controller reset.

2] TMRORST

TimerO Controller Reset
0 = TimerO controller normal operation.
1 = TimerO controller reset.

11 GPIORST

GPIO Controller Reset
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 bits 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
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BPWM1RST | BPWMORST PWM1RST PWMORST
15 14 13 12 11 10 9 8
Reserved USCI1RST USCIORST
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:20] Reserved Reserved.

BPWM1 Controller Reset
[19] BPWM1RST 0 = BPWML1 controller normal operation.
1 = BPWML1 controller reset.

BPWMO Controller Reset
[18] BPWMORST 0 = BPWMO controller normal operation.
1 = BPWMO controller reset.

PWM1 Controller Reset
[17] PWMI1RST 0 = PWML1 controller normal operation.
1 = PWML1 controller reset.

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

[15:10] Reserved Reserved.

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

USCIO Controller Reset
[8] USCIORST 0 = USCIO 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
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved LVRVL Reserved BODVL
15 14 13 12 11 10 9 8
Reserved LVRDGSEL Reserved BODDGSEL
7 6 5 4 3] 2 1 0
LVREN BODOUT BODLPM BODIF BODRSTEN Reserved BODEN
Bits Description
[31:21] Reserved Reserved.
LVR Detector Threshold Voltage Selection (Write Protect)
The default value is set by Flash controller user configuration register LVRLVSEL
(CONFIGO [29)).
0 = LVR-Out Detector threshold voltage is 1.6V.
20] LVRVL 1 = LVR-Out Detector threshold voltage is 1.7V.
Note 1: This bit is write protected. Refer to the SYS_REGLCTL register.
Note 2: This bit is only for special case.
Note 3: reset by powr on reset
[19:17] Reserved Reserved.
Brown-out Detector Threshold Voltage Selection (Write Protect)
The default value is set by Flash controller user configuration register CBOV (CONFIGO
[21]).
[16] BODVL 0 = Brown-Out Detector threshold voltage is 2.0V.
1 = Brown-Out Detector threshold voltage is 2.5V.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note : reset by powr on reset
[15] Reserved Reserved.
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Bits Description

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.

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

000 = BOD output is sampled by LIRC/4 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.

[10:8] BODDGSEL

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.

[7] LVREN .
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.

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.

6] BODOUT

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.

5] BODLPM
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Bits Description
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.

[4] BODIF 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.

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

[3] BODRSTEN 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

[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] BODEN 0 = Brown-out Detector function Disabled.
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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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.

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

NnRESET, 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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GPIOA Low Byte Multiple Function Control Register (SYS GPA MFPL)
Register Offset R/W [Description Reset Value
SYS_GPA_MFPL |SYS_BA+0x30 |R/W |GPIOA Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PA7TMFP PAG6MFP
23 22 21 20 19 18 17 16
PASMFP PA4MFP
15 14 13 12 11 10 9 8
PA3MFP PA2MFP
7 6 5 4 3 2 1 0
PAIMFP PAOMFP
Bits Description
[31:28] PATMFP PA.7 Multi-function Pin Selection
[27:24] PA6MFP PA.6 Multi-function Pin Selection
[23:20] PASMFP PA.5 Multi-function Pin Selection
[19:16] PA4AMFP PA.4 Multi-function Pin Selection
[15:12] PA3MFP PA.3 Multi-function Pin Selection
[11:8] PA2MFP PA.2 Multi-function Pin Selection
[7:4] PA1IMFP PA.1 Multi-function Pin Selection
[3:0] PAOMFP PA.O Multi-function Pin Selection
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GPIOA High Byte Multiple Function Control Register (SYS GPA MFPH)
Register Offset R/W |Description Reset Value
SYS_GPA_MFPH |SYS_BA+0x34 |R/W |GPIOA High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PA15MFP PA14MFP
23 22 21 20 19 18 17 16
PA13MFP PA12MFP
15 14 13 12 11 10 9 8
PA11MFP PA1OMFP
7 6 5 4 3 2 1 0
PA9OMFP PASMFP
Bits Description
[31:28] PA15MFP PA.15 Multi-function Pin Selection
[27:24] PA14MFP PA.14 Multi-function Pin Selection
[23:20] PA13MFP PA.13 Multi-function Pin Selection
[19:16] PA12MFP PA.12 Multi-function Pin Selection
[15:12] PA11MFP PA.11 Multi-function Pin Selection
[11:8] PA10MFP PA.10 Multi-function Pin Selection
[7:4] PAOMFP PA.9 Multi-function Pin Selection
[3:0] PABMFP PA.8 Multi-function Pin Selection
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GPIOB Low Byte Multiple Function Control Register (SYS GPB MFPL)
Register Offset R/W |Description Reset Value
SYS_GPB_MFPL |SYS_BA+0x38 |R/W |GPIOB Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB7MFP PB6MFP
23 22 21 20 19 18 17 16
PB5MFP PB4MFP
15 14 13 12 11 10 9 8
PB3MFP PB2MFP
7 6 5 4 3 2 1 0
PB1MFP PBOMFP
Bits Description
[31:28] PB7MFP PB.7 Multi-function Pin Selection
[27:24] PB6MFP PB.6 Multi-function Pin Selection
[23:20] PB5MFP PB.5 Multi-function Pin Selection
[19:16] PB4AMFP PB.4 Multi-function Pin Selection
[15:12] PB3MFP PB.3 Multi-function Pin Selection
[11:8] PB2MFP PB.2 Multi-function Pin Selection
[7:4] PB1MFP PB.1 Multi-function Pin Selection
[3:0] PBOMFP PB.0 Multi-function Pin Selection
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GPIOB High Byte Multiple Function Control Register (SYS GPB MFPH)
Register Offset R/W [Description Reset Value
SYS_GPB_MFPH [SYS_BA+0x3C |R/W |GPIOB High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PB15MFP PB14MFP
23 22 21 20 19 18 17 16
PB13MFP PB12MFP
15 14 13 12 11 10 9 8
PB11MFP PB1OMFP
7 6 5 4 3 2 1 0
PBOMFP PB8MFP
Bits Description
[31:28] PB15MFP PB.15 Multi-function Pin Selection
[27:24] PB14MFP PB.14 Multi-function Pin Selection
[23:20] PB13MFP PB.13 Multi-function Pin Selection
[19:16] PB12MFP PB.12 Multi-function Pin Selection
[15:12] PB11MFP PB.11 Multi-function Pin Selection
[11:8] PB10OMFP PB.10 Multi-function Pin Selection
[7:4] PBOMFP PB.9 Multi-function Pin Selection
[3:0] PB8MFP PB.8 Multi-function Pin Selection
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GPIOC Low Byte Multiple Function Control Register (SYS GPC MFPL)
Register Offset R/W |Description Reset Value
SYS_GPC_MFPL [SYS_BA+0x40 |R/W |GPIOC Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC7MFP PC6MFP
23 22 21 20 19 18 17 16
PC5MFP PC4MFP
15 14 13 12 11 10 9 8
PC3MFP PC2MFP
7 6 5 4 3 2 1 0
PC1MFP PCOMFP
Bits Description
[31:28] PC7MFP PC.7 Multi-function Pin Selection
[27:24] PC6MFP PC.6 Multi-function Pin Selection
[23:20] PC5MFP PC.5 Multi-function Pin Selection
[19:16] PCAMFP PC.4 Multi-function Pin Selection
[15:12] PC3MFP PC.3 Multi-function Pin Selection
[11:8] PC2MFP PC.2 Multi-function Pin Selection
[7:4] PC1MFP PC.1 Multi-function Pin Selection
[3:0] PCOMFP PC.0 Multi-function Pin Selection
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GPIOC High Byte Multiple Function Control Register (SYS GPC MFPH)
Register Offset R/W |Description Reset Value
SYS_GPC_MFPH [SYS_BA+0x44 |R/W |GPIOC High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PC15MFP PC14MFP
23 22 21 20 19 18 17 16
PC13MFP PC12MFP
15 14 13 12 11 10 9 8
PC11MFP PC10MFP
7 6 5 4 3 2 1 0
PCOMFP PC8MFP
Bits Description
[31:28] PC15MFP PC.15 Multi-function Pin Selection
[27:24] PC14MFP PC.14 Multi-function Pin Selection
[23:20] PC13MFP PC.13 Multi-function Pin Selection
[19:16] PC12MFP PC.12 Multi-function Pin Selection
[15:12] PC11MFP PC.11 Multi-function Pin Selection
[11:8] PC10MFP PC.10 Multi-function Pin Selection
[7:4] PCOMFP PC.9 Multi-function Pin Selection
[3:0] PC8MFP PC.8 Multi-function Pin Selection
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GPIOD Low Byte Multiple Function Control Register (SYS GPD MFPL)
Register Offset R/W |Description Reset Value
SYS_GPD_MFPL |SYS_BA+0x48 |R/W |GPIOD Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD7MFP PD6MFP
23 22 21 20 19 18 17 16
PD5MFP PD4MFP
15 14 13 12 11 10 9 8
PD3MFP PD2MFP
7 6 5 4 3 2 1 0
PD1MFP PDOMFP
Bits Description
[31:28] PD7MFP PD.7 Multi-function Pin Selection
[27:24] PD6MFP PD.6 Multi-function Pin Selection
[23:20] PD5MFP PD.5 Multi-function Pin Selection
[19:16] PD4AMFP PD.4 Multi-function Pin Selection
[15:12] PD3MFP PD.3 Multi-function Pin Selection
[11:8] PD2MFP PD.2 Multi-function Pin Selection
[7:4] PD1MFP PD.1 Multi-function Pin Selection
[3:0] PDOMFP PD.0 Multi-function Pin Selection
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GPIOD High Byte Multiple Function Control Register (SYS GPD MFPH)
Register Offset R/W [Description Reset Value
SYS_GPD_MFPH |SYS_BA+0x4C |R/W |GPIOD High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PD15MFP PD14MFP
23 22 21 20 19 18 17 16
PD13MFP PD12MFP
15 14 13 12 11 10 9 8
PD11MFP PD10MFP
7 6 5 4 3 2 1 0
PDOMFP PD8MFP
Bits Description
[31:28] PD15MFP PD.15 Multi-function Pin Selection
[27:24] PD14MFP PD.14 Multi-function Pin Selection
[23:20] PD13MFP PD.13 Multi-function Pin Selection
[19:16] PD12MFP PD.12 Multi-function Pin Selection
[15:12] PD11MFP PD.11 Multi-function Pin Selection
[11:8] PD10MFP PD.10 Multi-function Pin Selection
[7:4] PDOMFP PD.9 Multi-function Pin Selection
[3:0] PD8MFP PD.8 Multi-function Pin Selection
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GPIOE Low Byte Multiple Function Control Register (SYS GPE MFPL)
Register Offset R/W |Description Reset Value
SYS_GPE_MFPL |SYS_BA+0x50 |R/W |GPIOE Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PE7MFP PEG6MFP
23 22 21 20 19 18 17 16
PES5MFP PE4AMFP
15 14 13 12 11 10 9 8
PE3MFP PE2MFP
7 6 5 4 3 2 1 0
PEIMFP PEOMFP
Bits Description
[31:28] PE7MFP PE.7 Multi-function Pin Selection
[27:24] PE6MFP PE.6 Multi-function Pin Selection
[23:20] PES5MFP PE.5 Multi-function Pin Selection
[19:16] PE4MFP PE.4 Multi-function Pin Selection
[15:12] PE3MFP PE.3 Multi-function Pin Selection
[11:8] PE2MFP PE.2 Multi-function Pin Selection
[7:4] PE1MFP PE.1 Multi-function Pin Selection
[3:0] PEOMFP PE.O Multi-function Pin Selection
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GPIOE High Byte Multiple Function Control Reqgister (SYS GPE MFPH)
Register Offset R/W [Description Reset Value
SYS_GPE_MFPH [SYS_BA+0x54 |R/W |GPIOE High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PE15MFP PE14MFP
23 22 21 20 19 18 17 16
PE13MFP PE12MFP
15 14 13 12 11 10 9 8
PE11MFP PE10MFP
7 6 5 4 3 2 1 0
PEOMFP PESBMFP
Bits Description
[31:28] PE15MFP PE.15 Multi-function Pin Selection
[27:24] PE14MFP PE.14 Multi-function Pin Selection
[23:20] PE13MFP PE.13 Multi-function Pin Selection
[19:16] PE12MFP PE.12 Multi-function Pin Selection
[15:12] PE11MFP PE.11 Multi-function Pin Selection
[11:8] PE10MFP PE.10 Multi-function Pin Selection
[7:4] PESOMFP PE.9 Multi-function Pin Selection
[3:0] PESMFP PE.8 Multi-function Pin Selection
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GPIOF Low Byte Multiple Function Control Reqgister (SYS GPF MFPL)

Register Offset R/W |Description Reset Value
SYS_GPF_MFPL |SYS_BA+0x58 [R/W |GPIOF Low Byte Multiple Function Control Register 0x0000_00ee
31 30 29 28 27 26 25 24
PF7MFP PF6MFP
23 22 21 20 19 18 17 16
PF5MFP PF4MFP
15 14 13 12 11 10 9 8
PF3MFP PF2MFP
7 6 5 4 3 2 1 0
PF1MFP PFOMFP
Bits Description
[31:28] PF7MFP PF.7 Multi-function Pin Selection
[27:24] PF6MFP PF.6 Multi-function Pin Selection
[23:20] PF5MFP PF.5 Multi-function Pin Selection
[19:16] PFAMFP PF.4 Multi-function Pin Selection
[15:12] PF3MFP PF.3 Multi-function Pin Selection
[11:8] PF2MFP PF.2 Multi-function Pin Selection
[7:4] PF1MFP PF.1 Multi-function Pin Selection
[3:0] PFOMFP PF.0 Multi-function Pin Selection
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GPIOF High Byte Multiple Function Control Register (SYS GPF MFPH)
Register Offset R/W |Description Reset Value
SYS_GPF_MFPH|SYS_BA+0x5C |R/W |GPIOF High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PF15MFP PF14MFP
23 22 21 20 19 18 17 16
PF13MFP PF12MFP
15 14 13 12 11 10 9 8
PF11MFP PF10MFP
7 6 5 4 3 2 1 0
PFOMFP PFSMFP
Bits Description
[31:28] PF15MFP PF.15 Multi-function Pin Selection
[27:24] PF14MFP PF.14 Multi-function Pin Selection
[23:20] PF13MFP PF.13 Multi-function Pin Selection
[19:16] PF12MFP PF.12 Multi-function Pin Selection
[15:12] PF11MFP PF.11 Multi-function Pin Selection
[11:8] PF10MFP PF.10 Multi-function Pin Selection
[7:4] PFOMFP PF.9 Multi-function Pin Selection
[3:0] PF8MFP PF.8 Multi-function Pin Selection
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GPIOG Low Byte Multiple Function Control Reqgister (SYS GPG MFPL)

Register Offset R/W |Description Reset Value
EYS—GPG—MFP SYS_BA+0x60 |R/W |GPIOG Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PG7MFP PG6MFP
23 22 21 20 19 18 17 16
PG5MFP PG4AMFP
15 14 13 12 11 10 9 8
PG3MFP PG2MFP
7 6 5 4 3 2 1 0
PG1MFP PGOMFP
Bits Description
[31:28] PG7MFP PG.7 Multi-function Pin Selection
[27:24] PG6MFP PG.6 Multi-function Pin Selection
[23:20] PG5MFP PG.5 Multi-function Pin Selection
[19:16] PG4AMFP PG.4 Multi-function Pin Selection
[15:12] PG3MFP PG.3 Multi-function Pin Selection
[11:8] PG2MFP PG.2 Multi-function Pin Selection
[7:4] PG1MFP PG.1 Multi-function Pin Selection
[3:0] PGOMFP PG.0 Multi-function Pin Selection
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GPIOG High Byte Multiple Function Control Reqgister (SYS GPG MFPH)
Register Offset R/W |Description Reset Value
ﬁYS—GPG—MFP SYS_BA+0x64 |[R/W |GPIOG High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PG15MFP PG14MFP
23 22 21 20 19 18 17 16
PG13MFP PG12MFP
15 14 13 12 11 10 9 8
PG11MFP PG10MFP
7 6 5 4 3 2 1 0
PGOMFP PG8MFP
Bits Description
[31:28] PG15MFP PG.15 Multi-function Pin Selection
[27:24] PG14MFP PG.14 Multi-function Pin Selection
[23:20] PG13MFP PG.13 Multi-function Pin Selection
[19:16] PG12MFP PG.12 Multi-function Pin Selection
[15:12] PG11MFP PG.11 Multi-function Pin Selection
[11:8] PG10MFP PG.10 Multi-function Pin Selection
[7:4] PGOMFP PG.9 Multi-function Pin Selection
[3:0] PG8MFP PG.8 Multi-function Pin Selection
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GPIOH Low Byte Multiple Function Control Register (SYS GPH MFPL)

Register Offset R/W |Description Reset Value
SYS_GPH_MFPL|SYS_BA+0x68 |R/W |GPIOH Low Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PH7MFP PH6MFP
23 22 21 20 19 18 17 16
PHS5MFP PH4MFP
15 14 13 12 11 10 9 8
PH3MFP PH2MFP
7 6 5 4 3 2 1 0
PH1MFP PHOMFP
Bits Description
[31:28] PH7MFP PH.7 Multi-function Pin Selection
[27:24] PH6MFP PH.6 Multi-function Pin Selection
[23:20] PH5MFP PH.5 Multi-function Pin Selection
[19:16] PH4AMFP PH.4 Multi-function Pin Selection
[15:12] PH3MFP PH.3 Multi-function Pin Selection
[11:8] PH2MFP PH.2 Multi-function Pin Selection
[7:4] PH1IMFP PH.1 Multi-function Pin Selection
[3:0] PHOMFP PH.0 Multi-function Pin Selection
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GPIOH High Byte Multiple Function Control Register (SYS GPH MFPH)
Register Offset R/W |Description Reset Value
aYS—GPH—MFP SYS_BA+0x6C |R/W |GPIOH High Byte Multiple Function Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PH15MFP PH14MFP
23 22 21 20 19 18 17 16
PH13MFP PH12MFP
15 14 13 12 11 10 9 8
PH11MFP PH10MFP
7 6 5 4 3 2 1 0
PHOMFP PHS8MFP
Bits Description
[31:28] PH15MFP PH.15 Multi-function Pin Selection
[27:24] PH14MFP PH.14 Multi-function Pin Selection
[23:20] PH13MFP PH.13 Multi-function Pin Selection
[19:16] PH12MFP PH.12 Multi-function Pin Selection
[15:12] PH11MFP PH.11 Multi-function Pin Selection
[11:8] PH10MFP PH.10 Multi-function Pin Selection
[7:4] PHOMFP PH.9 Multi-function Pin Selection
[3:0] PH8MFP PH.8 Multi-function Pin Selection
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Modulation Control Register (SYS MODCTL)

Register Offset R/W  |Description Reset Value
SYS_MODCTL SYS_BA+0xCO 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_DAT1.
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] MODPWMSEL 0111: Reserved.

1000: PWMO Channel 0 modulate with USCIO_DAT1.

1001: PWMO Channel 1 modulate with USCIO_DAT1.

1010: PWMO Channel 2 modulate with USCIO_DAT1.

1011: PWMO Channel 3 modulete with USCIO_DAT1.

1100: PWMO Channel 4 modulete with USCIO_DAT1.

1101: PWMO Channel 5 modulete with USCIO_DAT1.

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_DAT1

[1] MODH .
0: Modulation pulse at UARTO_TXD low or USCIO_DAT1 low.
1: Modulation pulse at UARTO_TXD high or USCIO_DAT1 high.
0] MODEN Modulation Function Enable Bit

This bit enables modulation funcion by modulating with PWMO channel output and
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USCIO(USCIO_DAT1) or UARTO(UARTO_TXD) output.
0 = Modulation Function Disabled.

1 = Modulation Function Enabled.
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System SRAM BIST Test Control Reqgister (SYS SRAM BISTCTL)
Register Offset R/W Description Reset Value
%%SRAM—B'S SYS_BA+0XDO RW  [System SRAM BIST Test Control Register 0x000X_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved SRS2 SRS1 SRSO
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3] 2 1 0
PDMABIST Reserved USBBIST Reserved FMCBIST Reserved SRBIST
Bits Description
[31:19] Reserved Reserved.
SRAM BankO Section 2 BIST Select (Write Protect)
This bit define if the bankO section2 (0x2001_0000~0x2001_7FFF) of SRAM is
selected or not when doing bist test.
[18] SRS?2 0 = SRAM backO0 section2 is deselected when doing bist test.
1 = SRAM backO0 section2 is selected when doing bist test.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note: At least one section of SRAM should be selected when doing SRAM bist test.
SRAM BankO Section 1 BIST Select (Write Protect)
This bit define if the bankO section1 (0x2000_8000~0x2000_FFFF) of SRAM is
selected or not when doing bist test.
[17] SRS1 0 = SRAM banko0 sectionl is deselected when doing bist test.
1 = SRAM bankO sectionl is selected when doing bist test.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note: At least one section of SRAM should be selected when doing SRAM bist test.
SRAM BankO Section 0 BIST Select (Write Protect)
This bit define if the bankO section0 (0x2000_0000~0x2000_7FFF) of SRAM is
selected or not when doing bist test.
[16] SRSO 0 = SRAM bank0 section0 is deselected when doing bist test.
1 = SRAM bank0 section0 is selected when doing bist test.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Note: At least one section of SRAM should be selected when doing SRAM bist test.
[15:8] 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.
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Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[6:5] Reserved Reserved.

USB BIST Enable Bit (Write Protect)

This bit enables BIST test for USB RAM

[4] USBBIST 0 = system USB BIST Disabled.

1 = system USB BIST Enabled.

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

[3] Reserved Reserved.

FMC CACHE BIST Enable Bit (Write Protect)

This bit enables BIST test for CACHE RAM

[2] FMCBIST 0 = System CACHE BIST Disabled.

1 = System CACHE BIST Enabled.

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

[1] Reserved Reserved.

SRAM BIST Enable Bit (Write Protect)

This bit enables BIST test for SRAM-

[0] SRBIST 0 = system SRAM BIST Disabled.

1 = system SRAM BIST Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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System SRAM BIST Test Status Register (SYS SRAM BISTSTS)
Register Offset R/W Description Reset Value
%{%SRAM—B'S 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 USBBEND Reserved CRBEND SRBEND
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3] 2 1 0
PDMABISTF Reserved USBBEF Reserved CRBISTEF SRBISTEF
Bits Description
[31:24] Reserved Reserved.
PDMA SRAM BIST Test Finish
[23] PDMAEND 0 = PDMA SRAM BIST is active.
1 = PDMA SRAM BIST test finish.
[22:21] Reserved Reserved.
USB SRAM BIST Test Finish
[20] USBBEND 0 = USB SRAM BIST is active.
1 = USB SRAM BIST test finish.
[19:18] Reserved Reserved.
CACHE SRAM BIST Test Finish
[17] CRBEND 0 = System CACHE RAM BIST is active.
1 = System CACHE RAM BIST test finished.
System SRAM BIST Test Finish
[16] SRBEND 0 = System SRAM BIST active.
1 = System SRAM BIST finish.
[15:8] Reserved Reserved.
PDMA SRAM BIST Failed Flag
[7] PDMABISTF 0 = PDMA SRAM BIST pass.
1 = PDMA SRAM BIST failed.
[6:5] Reserved Reserved.
USB SRAM BIST Fail Flag
[4] USBBEF 0 = USB SRAM BIST test pass.
1 =USB SRAM BIST test fail.
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[3:2] Reserved Reserved.

CACHE SRAM BIST Fail Flag
[1] CROBISTEF 0 = System CACHE RAM BIST test pass.
1 = System CACHE RAM BIST test failed.

System SRAM BIST Fail Flag
[0] SRBISTEF 0 = System SRAM BIST test pass.
1 = System SRAM BIST test fail.

Sep. 29, 2020 Page 280 of 1057 Rev 2.02



NnuUvoToN

MO031/M032

System SRAM Parity Error Interrupt Enable Control Register (SYS SRAM INTCTL)

Register Offset R/W Description Reset Value
SYS_SRAM_INTCTL |SYS_BA+0xDC |R/W System SRAM Interrupt Enable 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 PERRIEN
Bits Description
[31:1] Reserved Reserved.
SRAM Parity Check Error Interrupt Enable Bit
[0] PERRIEN 0 = SRAM parity check error interrupt Disabled.
1 = SRAM parity check error interrupt Enabled.
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System SRAM Parity Check Status Register (SYS SRAM STATUS)
Register Offset R/W  |Description Reset Value
SYS_SRAM_STATUS |SYS_BA+0xEO |R/W System SRAM Parity Error 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 PERRIF
Bits Description
[31:1] Reserved Reserved.
SRAM Parity Check Error Flag
[0] PERRIF This bit indicates the System SRAM parity error occurred. Write 1 to clear this to O.
0 = No System SRAM parity error.
1 = System SRAM parity error occur.
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System SRAM Parity Error Address Register (SYS SRAM ERRADDR)

Register Offset R/W |Description Reset Value
SYS_SRAM_ERRADDR |SYS_BA+0xE4 [R System SRAM Parity Check Error Address Register 0x0000_0000
31 30 29 28 27 26 25 24
ERRADDR
23 22 21 20 19 18 17 16
ERRADDR
15 14 13 12 11 10 9 8
ERRADDR
7 6 5 4 3 2 1 0
ERRADDR

Bits Description
[31:0] ERRADDR Sy-stem-SRAM Parity Error Address-
This register shows system SRAM parity error byte address.
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HIRC Trim Control Reqgister (SYS HIRCTRIMCTL)

Register Offset R/W [Description Reset Value
;ESTIH'RCTR' SYS_BA+OxFO |RMW [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, 0xO0 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).
1 = HIRC trim reference clock is from internal USB synchronous mode.

[10] REFCKSEL Note 1: HIRC trim reference clock supports LXT or internal USB synchronous mode
depending on the chip spec. Please refer to section 3.2 NuMicro® M031/M032 Series
Selection Guide for detailed information.

Note 2: If there is no reference clock (LXT or internal USB synchronous mode) 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.

[7:6] RETRYCNT ) o )
If the trim value update counter reached this limitation value and frequency of HIRC still

doesn’t lock, the auto 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.
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10 = Trim retry count limitation is 256 loops.

11 = Trim retry count limitation is 512 loops.

Trim Calculation Loop Selection

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.

[6:4] LOOPSEL
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
[1:0] FREQSEL limitation count reached, this field will be cleared to 00 automatically.

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
nsnTESﬁ""RCTR' SYS_BA+0xF4 |RMW  |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.

Clock Error Interrupt Enable Bit

This bit controls if CPU would get an interrupt while clock is inaccuracy during auto trim
operation.

[2] CLKEIEN If this bit is set tol, and CLKERRIF(SYS_HIRCTRIMSTSJ2]) 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.

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]).

[1] TFALIEN 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
nsn;ST—sH'RCTR' SYS_BA+0xF8 |RM  |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 (LXT or USB sync signals) 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 cleared to 00 by hardware automatically if
[2] CLKERIF 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 0.

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] TEAILIE If this bit is set and TFAILIEN(SYS_HIRCIENI1]) 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

[0] FREQLOCK HIRC Frequency Lock Status
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This bit indicates the HIRC frequency is locked.
This is a status bit and doesn't trigger any interrupt

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 5 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
ﬁYS—PORD'SA SYS_BA+OX1EC |RMW |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
0x5AAS5 to this field.
[15:0] POROFFAN The analog POR circuit will l_)e active _agaln 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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6.3.14 System Timer (SysTick)

The Cortex®-MO 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®-MO Technical Reference Manual” and
“Arm® v6-M Architecture Reference Manual”.
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6.3.14.1 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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6.3.14.2 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.
[16] COUNTFLAG ) -~
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.
[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 COUNTFLAG to determine if a count to zero has occurred.
[1] TICKINT
1 = Counting down to O 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 Register (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 Relc?ad Value .
The value to load into the Current Value register when the counter reaches 0.
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SysTick Current Value Register (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 counter value. This is the value of the counter at the time it is sampled. The
counter 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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6.3.15 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, R0~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 star