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1 GENERAL DESCRIPTION

NuMicro® M2351 Series — a TrustZone® empowered microcontroller series focusing on loT
security.

The rise of the internet of things (IoT) era has increased awareness for the integration of the physical
world into digital systems. While the efficiency improvements and economic benefits coming behind
the digitization of our everyday lives, it has also placed pressure on system designers to deliver the
innovative products capable of connecting and exchanging data incessantly. Since security and power
consumption are the key requirements of IoT applications, Nuvoton NuMicro® M2351 series is
excellence in supporting the proliferation of intelligent connected devices.

The NuMicro® M2351 microcontroller series is powered by Arm® Cortex®-M23 core with TrustZone®
for Armv8-M architecture, which elevates the traditional firmware security to the new level of robust
software security.

The low-power M2351 microcontrollers run up to 64 MHz with up to 512 Kbytes embedded Flash
memory in dual bank mode, supporting secure OTA (Over-The-Air) firmware update and up to 96
Kbytes embedded SRAM. Furthermore, the M2351 series provides high-performance connectivity
peripheral interfaces such as UART, SPI, I°C, GPIOs, USB and ISO 7816-3 for smart card reader. Its
secure and low-power features strengthen the innovation of 10T security.

TrustZone® for Armv8-M Empowered

The NuMicro® M2351 series is empowered by Arm® TrustZone® for Armv8-M architecture. The
TrustZone® technology is a System on Chip (SoC) and CPU system-wide approach to security. In
addition to the firmware-level security, the M2351 series offers a more enhanced software-level
security for more robust security and greater power efficiency.

Nuvoton Security Functions Strengthened

In addition to the TrustZone® technology, the NuMicro® M2351 series is also equipped with rich
functions to improve system security. The Secure Bootloader supports trusted boot feature. The
hardware crypto accelerators, including ECC, support encryption and decryption operations to offload
the main processor’'s computing power. The KPROM is a password protection mechanism to allow
Flash memory write and erase. The XOM defines execute-only memory regions to protect critical
program codes. The Flash lock bits are designed to disable external Flash-read/ -write and debug
interface. Tamper detection pins can detect the state transition on the tamper pins.

Low-power Technology for 10T Innovation

Other than security, low power is also vital for 0T applications. Regarding the power consumption of
the M2351 series, the normal run mode consumes 97 yA/MHz in LDO mode and 45 yA/MHz in DC-
DC mode. The current consumption of Standby Power-down mode is 2.8 pA and the Deep Power-
down mode without Vgat is less than 2uA.

Arm® PSA with Nuvoton Secure Microcontroller Platform (NuSMP) Supported

The Platform Security Architecture (PSA) is a holistic set of threat models, security analysis, hardware
and firmware architecture specifications, and an open source firmware reference implementation. The
PSA is a contribution from Arm® to the entire IoT ecosystem, offering common ground rules and a
more economical approach to building more secure devices.

Nuvoton has developed the Nuvoton Secure Microcontroller Platform (NuSMP) to support Arm® PSA.
The NuSMP is a range of hardware and software mixture technologies for security requirements of
general purpose and secure |oT microcontrollers. With NuSMP, developers can easily achieve the
secure services with the M2351 series in coverage of: Trusted Boot (Root of Trust), Secure OTA
(Over-The-Air) firmware update (including secure software download), Power Management APIs for
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non-secure world and PC side crypto related development software tool.

Security Features Applications

- Arm® Cortex®-M23 TrustZone® Technology - 10T Devices with Secure Connection
- 8regions MPU_NS (for non-secure world); - Collaborative Secure Software

8 regions MPU_S (for secure world) Development Business Model
- 8regions Security Attribution Units (SAU) - Fingerprint Card, Fingerprint Lock
- Implementation Defined Attribution Unit (IDAU) - Smart Home Appliance
- 2 KB OTP ROM with additional 1KB lock bits - Smart City Facilities
- Hardware Crypto Accelerators - Wireless Sensor Node Device (WSND)
- CRC calculation unit - Auto Meter Reading (AMR)
- Up to 6 tamper detection pins - Portable Wireless Data Collector
- 96-bit Unique ID (UID), 128-bit Unique Customer ID - Digital Currency Authentication

UCID . : .

( ) - Trusted Execution Environment (TEE) with
- Arm® Platform Security Architecture (PSA) and Trusted Applications (TAs)

Trusted Base System Architecture-M (TBSA-M)

supported
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2 FEATURE DESCRIPTION

Core And System

Arm® Cortex®M23

Arm® Cortex®-M23 processor, Runs up to 64 MHz
64 MHz at 1.8V-3.6V; 48MHz at 1.7V-3.6V
Supports Arm® TrustZone® technique

Built-in PMSAv8 Memory Protection Unit (MPU)
Built-in Security Attribution Unit (SAU)

Built-in Nested Vectored Interrupt Controller (NVIC)
Build-in Embedded Trace Macrocell (ETM)

32-bit Single-cycle hardware multiplier and 32-bit 17-cycle hardware
divider

24-bit system tick timer

Supports Programmble and maskable interrupt

Supports Low Power Sleep mode by WFI and WFE instructions
Supports single cycle I/O access

Secure Configuration Unit (SCU)
L]

Configures SRAM’s secure attribution block by block
Configures GPIO’s secure attribution port by port
Monitor secure violation incident on the chip

24-bit non-secure state monitor timer

Brown-out Detector (BOD)

Eight-level BOD with brown-out interrupt and reset option
(3.0V/2.8V/2.6V/2.4V[2.2V[2.0V/1.8V/1.6V)

Low Voltage Reset (LVR)

LVR with 1.5V threshold voltage level

Power Manager

Dual voltage regulator is available for DC-DC converter or LDO
Supports 1.2v and 0.9v core voltage

Supports power down mode

Supports standby power down mode

Supports low leakage power down mode

Supports ultra low leakage power down mode

Supports fast wake-up power down mode

Supports deep power down mode

Security

96-bit Unique ID (UID)
128-bit Unigue Customer ID (UCID)
One built-in temperature sensor with 1°C resolution

Memories

Boot Loader

Factory pre-loaded 32 KB mask ROM for trusted boot.
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Flash

Dual bank 512/256/128 KB on-chip Application ROM (APROM) for
Over-The-Air (OTA) upgrade

64 MHz maximum frequency, with performance at zero wait cycle in
continuous address read access

4 KB on-chip Flash for user-defined loader (LDROM)

4 KB non-readble Key Protection ROM (KPROM) for firmware
programming protection

Excute Only Memory (XOM) for intelectual property protection
All on-chip Flash support 2 KB page erase
Fast Flash programming verification with CRC

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

Configurable boot up sources including boot loader, user-defined
loader (LDROM) or Application ROM (APROM)

2-wired ICP Flash updating through SWD interface
32-bit/64-bit and multi-word Flash programming function

SRAM

Up to 96 KB on-chip SRAM includes:

32 KB SRAM located in bank 0 that supports hardware parity check;
Exception (NMI) generated upon a parity check error

64/32 KB SRAM located in bank 1
Byte-, half-word- and word-access
PDMA operation

Cyclic Redundancy Calculation
(CRC)

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

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

8-bit, 16-bit, and 32-bit data width

8-bit write mode with 1-AHB clock cycle operation
16-bit write mode with 2-AHB clock cycle operation
32-bit write mode with 4-AHB clock cycle operation
Uses DMA to write data with performing CRC operation

Peripheral DMA (PDMA)

Sixteen independent and configurable channels for automatic data
transfer between memories and peripherals

eight channels of PDMAL can be configured as secure or non-
secure channels

Support time-out function when transfer time-out
Basic and Scatter-Gather transfer modes

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

Stride function for rectangle image data movement
Fixed-priority and Round-robin priorities modes
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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

External Clock Source

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

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 generation (NMI)

Internal Clock Source

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

48 MHz High-speed Internal RC oscillator (HIRC48) trimmed to
0.25% accuracy that can optionally be used as a system clock

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

32kHz Low-speed Internal RC oscillator (LIRC32) for RTC function

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

Real-Time Clock (RTC)

Real-Time Clock with a separate power domain

The RTC clock source includes Low-speed external crystal
oscillator (extLXT) and 32kHz Low-speed Internal RC oscillator
(LIRC32) and 10kHz Low-speed Internal RC oscillator (LIRC)

The RTC block includes 80 bytes of battery-powered backup
registers, which can be cleared by tamper pins

Supports 6 static and dynamic tamper pins

Able to wake up CPU from any reduced power mode

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

Automatic leap year recognition

Supports 1 Hz clock output for calibration

Frequency of RTC clock source compensate by RTC_FRWQADJ
register

Timers

32-bit Timer

TIMER

Four 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

Supports event counting function to count the event from external
pins

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

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

PWM

* Eight 16-bit PWM counters with 12-bit clock prescale with up to 64
MHz

e Supports 12-bit deadband (dead time)

* Up, down or up-down PWM counter type

* Supports brake function

* Supports mask function and tri-state output for each PWM channel

* Twelve 16-bit counters with 12-bit clock prescale for twelve 64 MHz
PWM output channels

* Upto 12 independent input capture channels with 16-bit resolution
counter

* Supports dead time with maximum divided 12-bit prescale
* Up, down or up-down PWM counter type

Enhanced PWM (EPWM) * Supports complementary mode for 3 complementary paired PWM
output channels

* Synchronous function for phase control

* Counter synchronous start function

* Brake function with auto recovery mechanism

* Mask function and tri-state output for each PWM channel
* Able to trigger EADC or DAC to start conversion

* Two 16-bit counters with 12-bit clock prescale for twelve 64 MHz
PWM output channels

* Up to 6 independent input capture channels with 16-bit resolution
counter
* Up, down or up-down PWM counter type
Basic PWM (BPWM)  Counter synchronous start function

* Complementary mode for 3 complementary paired PWM output
channels

* Mask function and tri-state output for each PWM channel
* Able to trigger EADC to start conversion

* 18-bit free running up counter for WDT time-out interval

* Supports multiple clock sources from LIRC (default selection),
HCLK/2048 and LXT with 8 selectable time-out period

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

Watchdog . . .
* Time-out event to trigger interrupt or reset system
* Supports four WDT reset delay periods, including 1026, 130, 18 or 3
WDT_CLK reset delay period
* Configured to force WDT enabled on chip power-on or reset
Window Watchdog  Clock sourced from HCLK/2048 or LIRC; the window set by 6-bit
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down counter with 11-bit prescale
Suspended in Idle/Power-down mode

Analog Interfaces

Enhanced Analog-to-Digital
Converter (EADC) .

One 12-bit, 19-ch 3.43 MSPS SAR EADC with up to 16 single-
ended input channels or 8 differential input pairs; 10-bit accuracy is
guaranteed.

Three internal channels for Vgat, band-gap VBG input and
Temperature sensor input.

Supports external Vrer pin or internal reference voltage Vger: 1.6V,
2.0V, 2.5V, and 3.0V.

Two power saving modes: Power-down mode and Standby mode.
Supports calibration capability.

Analog-to-Digital conversion can be triggered by software enable,
external pin, Timer 0~3 overflow pulse trigger or EPWM trigger.

Configurable EADC sampling time.

Up to 19 sample modules.

Double data buffers for sample module 0~3.
PDMA operation.

Digital-to-Analog Converter (DAC) *

Two 12-bit, 1 MSPS voltage type DAC with 8-bit mode and 8ys rail-
to-rail settle time

Maximum output voltage AVDD -0.2V at buffer mode.

Digital-to-Analog conversion triggered by Timer0~3, EPWMO,
EPWML, external trigger pin to start DAC conversion or software.

Supports group mode for synchronized data update of two DACs.
PDMA operation.

Analog Comparator (ACMP) .

Two rail-to-rail Analog Comparators.
Supports four multiplexed 1/0O pins at positive input.

Supports I/O pins, band-gap, DAC output, and 16-level Voltage
divider from AVDD or Vggr at negative input.

Supports four programmable propagation speeds for power saving.
Supports wake up from Power-down by interrput.

Supports triggers for brake events and cycle-by-cycle control for
PWM.

Supports window compare mode and window latch mode.

Supports programmable hysteresis window: OmV, 10mV, 20mV and
30mV.

Communication Interfaces

Low-power UART

Six sets of UARTSs with up to 10.66 MHz baud rate

Auto-Baud Rate measurement and baud rate compensation
function

Supports low power UART (LPUART): baud rate clock from
LXT(32.768 KHz) with 9600bps in Power-down mode even system
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clock is stopped
* 16-byte FIFOs with programmable level trigger
* Auto flow control ( nCTS and nRTS)
* Supports IrDA (SIR) function
* Supports LIN function on UARTO and UART1
* Supports RS-485 9-bit mode and direction control

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

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

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

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

* PDMA operation

* Three sets of ISO-7816-3 which are compliant with ISO-7816-3 T=0,
T=1

e Supports full duplex UART function
* 4-byte FIFOs with programmable level trigger
* Programmable guard time selection (11 ETU ~ 266 ETU)

* One 24-bit and two 8 bit time-out counters for Answer to Request
Smart Card Interface (ATR) and waiting times processing

* Auto inverse convention function
» Stop clock level and clock stop (clock keep) function
* Transmitter and receiver error retry function

* Supports hardware activation, deactivation and warm reset
sequence process

* Supports hardware auto deactivation sequence after card removal

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

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

* Supports 10 bits mode
* Programmable clocks allowing for versatile rate control

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

* Supports SMBus and PMBus
* Supports multi-address power-down wake-up function
* PDMA operation

 Up to four sets of SPI/I’S controllers with Master/Slave mode
SPII’S + SPI can communicate at up to 64 Mbit/s
« SPI/I’S provides separate 4-level of 32-bit (or 8-level of 16-hit)
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transmit and receive FIFO buffers
SPI
* Configurable bit length of a transfer word from 8 to 32-bit
* MSB first or LSB first transfer sequence
* Byte reorder function
* Supports Byte or Word Suspend mode
* 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

* Supports PCM mode A, PCM mode B, I°’S and MSB justified data
format

* PDMA operation

* One set of SPI Quad controller with Master/Slave mode
* SPI can communicate at up to 64 Mbit/s

e 2-bit Transfer mode

e Dual and Quad I/O Transfer mode

* QSPI provides separate 8-level of 32-bit transmit and receive FIFO
buffers

* Configurable bit length of a transfer word from 8 to 32-bit
QSPI * MSB first or LSB first transfer sequence
* Byte reorder function
* Supports Byte or Word Suspend mode
* 3-wired, no slave select signal, bi-direction interface
* Supports one data channel half-duplex transfer
* Supports receive-only mode

* PDMA operation

* One set of I°S interface with Master/Slave mode
* 1°S audio sampling frequencies up to 192 kHz are supported

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

* Two 16-level FIFO data buffers, one for transmitting and the other
for receiving

’'s * Supports &S protocols: Philips standard, MSB-justified, and LSB-
justified data format

* Supports PCM protocols: PCM standard, MSB-justified, and LSB-
justified data format

* PCM protocol supports TDM multi-channel transmission in one
audio sample; the number of data channel can be set as 2, 4, 6 or 8

* PDMA operation
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Universal Serial Control Interface
(USCI)

Two sets of USCI,configured as UART, SPI or 12C function
Supports single byte TX and RX buffer mode
UART

Supports one transmit buffer and two receive buffers for data
payload

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

9-bit Data Transfer

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

PDMA operation

SPI

Supports Master or Slave mode operation

Supports one transmit buffer and two receive buffer for data payload
Configurable bit length of a transfer word from 4 to 16-bit

Supports MSB first or LSB first transfer sequence

Supports Word Suspend function

Supports 3-wire, no slave select signal, bi-direction interface
Supports wake-up function by slave select signal in slave mode
Supports one data channel half-duplex transfer

PDMA operation

He

Supports master and slave device capability

Supports one transmit buffer and two receive buffer for data payload

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

Supports 10-bit mode

Supports 10-bit bus time out capability

Supports bus monitor mode

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

Supports device address flag

Programmable setup/hold time

Controller Area Network (CAN)

Two sets of CAN 2.0B controllers

Each supports 32 Message Objects; each Message Object has its
own identifier mask

Programmable FIFO mode (concatenation of Message Object)

Disabled Automatic Re-transmission mode for Time Triggered CAN
applications

Supports power-down wake-up function

Secure Digital Host Controller

One sets of Secure Digital Host Controllers, compliant with SD
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(SDHC)

Memory Card Specification Version 2.0
Supports 50 MHz to achieve 200 Mbps at 3.3V operation

Supports dedicated DMA master with Scatter-Gather function to
accelerate the data transfer between system memory and
SD/SDHC/SDIO card

External Bus Interface (EBI)

Supports up to three memory banks with individual adjustment of
timing parameter

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

8-/16-bit data width
Supports byte write in 16-bit data width mode

Supports variable external bus base clock (MCLK) which based on
HCLK

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

Supports Address/Data multiplexed mode
Supports address bus and data bus separate mode
Supports LCD interface i80 mode

PDMA operation

GPIO

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

Selectable TTL/Schmitt trigger input

Configured as interrupt source with edge/level trigger setting
Supports independent pull-up/pull-down control

Supports high driver and high sink current 1/O

Supports software selectable slew rate control

Supports 5V-tolerance function except analog I/O. (Except PA.10 ~
11, PA.13 ~ PA.15; PB.0 ~ 15; PF.2 ~ 5; nReset.)

Improve access efficiency by using single cycle 10 bus

Control Interfaces

Quadrature Encoder Interface

(QEN

Two QEI phase inputs (QEI_A, QEI_B) and one Index input
(QEI_INDEX)

Supports 2/4 times free-counting mode and 2/4 compare-counting
mode

Supports encoder pulse width measurement mode with ECAP

Enhanced Capture (ECAP)

Input Capture Timer/Counter

Supports three input channels with independent capture counter
hold register

24-bit Input Capture up-counting timer/counter supports captured
events reset and/or reload capture counter

Supports rising edge, falling edge and both edge detector options
with noise filter in front of input ports
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Supports compare-match function

Advanced Connectivity

USB 2.0 Full Speed OTG (On-The-Go)

On-chip USB 2.0 full speed OTG transceiver
Compliant with USB OTG Supplement 2.0
Configurable as host-only, device-only or ID-dependent

USB 1.1 Host Controller

USB 2.0 Full Speed with on-chip e
transceiver

Compliant with USB Revision 1.1 Specification
Compatible with OHCI (Open Host Controller Interface) Revision 1.0

Supports full-speed (12Mbps) and low-speed (1.5Mbps) USB
devices

Supports Control, Bulk, Interrupt, Isochronous and Split transfers

Integrated a port routing logic to route full/low speed device to OHCI
controller

Supports an integrated Root Hub
Supports port power control and port over current detection
Built-in DMA

USB 2.0 Full Speed Device Controller

Compliant with USB Revision 2.0 Specification
Supports suspend function when no bus activity existing for 3 ms

12 configurable endpoints for configurable Isochronous, Bulk,
Interrupt and Control transfer types

1024 bytes configurable RAM for endpoint buffer
Remote wake-up capability

Cryptography Accelerator

Elliptic Curve Cryptography (ECC) .

Hardware ECC accelerator

Supports both prime field GF(p) and binary field GF(2m)

Supports NIST P-192, P-224, P-256, P-384 and P-521 curve sizes
Supports NIST B-163, B-233, B-283, B-409 and B-571 curve sizes
Supports NIST K-163, K-233, K-283, K-409 and K-571 curve sizes

Supports point multiplication, addition and doubling operations in
GF(p) and GF(2m)

Supports modulus division, multiplication, addition and subtraction
operations in GF(p)

Advanced Encryption Standard
(AES) .

Hardware AES accelerator

Supports 128-bit, 192-bit and 256-bit key length and key expander,
and is compliant with FIPS 197

Supports ECB, CBC, CFB, OFB, CTR, CBC-CS1, CBC-CS2 and
CBC-CS3 block cipher modes

Compliant with NIST SP800-38A and addendum
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* Hardware DES accelerator
Supports ECB, CBC, CFB, OFB, and CTR block cipher mode
* Compliant with FIPS 46-3

Data Encryption Standard (DES)

* Hardware Triple DES accelerator
* Supports two or three different keys in each round
Triple Data Encryption Standard .
(3DES) * Supports ECB, CBC, CFB, OFB, and CTR block cipher mode

* Implemented based on X9.52 standard and compliant with FIPS SP
800-67

e Hardware SHA accelerator
Secure Hash Algorithm (SHA) ¢ Supports SHA-160, SHA-224, SHA-256 and SHA-384
e Compliant with FIPS 180/180-2

Pseudo Random Number * Supports 64-bit, 128-bit, 192-bit and 256-bit random number
Generator (PRNG) generation

True Randon Number Generator o Up to 800 random bits per second
(TRNG)
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3 PARTS INFORMATION

3.1 Summary

Part No. USB FS CAN Crypto

M2351 N R N

3.2 Package Type

Part No. QFN33 WLCSP49 LQFP64 LQFP128

M2351 M2351ZIAAE M2351CIAAE M2351SIAAE M2351KIAAE
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3.3 NuMicro® M2351 Performance Series

M2351
PART NUMBER
ZIAAE CIAAE SIAAE KIAAE
Flash (KB) 512 512 512 512
SRAM (KB) 96 96 96 96
ISP Loader ROM (KB) 4
110 25 41 51 107
32-bit Timer 4
Tamper - - 1 6
RTC v
LPUART 6
ISO-7816 3
Quad SPI 1
9 SPIN%S 3 3 4 4
g I’s 1
E': I’c 3
USClI 2
LIN 2
SDHC 1 2 2 2
16-bit EPWM 12
16-bit BPWM 12
QEI 1 2 2 2
ECAP - 1 1 1
USB 2.0 FS OTG v
12-bit ADC 10 12 16 16
12-bit DAC 2
Analog Comparator 1 2 2 2
Cryptography v
External Bus Interface - \/ \/ J
Package QFN 33 WLCSP 49 LQFP 64 LQFP 128
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3.4 NuMicro® M2351 Naming Rule

ARM - Based
32-bit Microcontroller

M23 51 XXXXX

CPU Core

M23: Cortex®-M23

Product Line Function

51: Performance line Temperature

52: Base line E: -40°C ~ +105°C
53: Value line

54: Ultra line
Reserve
Package Type SRAM size
Z: QFN33 (5x5 mm) A: 96KB
C: WLCSP49 (3x3 mm) D: 160KB
S: LQFP64 (7x7 mm)
K: LQFP128 (14x14 mm)
Flash ROM
G: 256KB
I: 512KB
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4 PIN CONFIGURATION
4.1 Pin Configuration

4.1.1 NuMicro® M2351 Performance Series QFN33 Pin Diagram
Corresponding Part Number: M2351ZIAAE

N < ™M «
< o 4 4o -
< < < < O 0O
[ N N W N W o
< M N o o |
AN AN T O S A
Vg [28) pro--mmmomemommmmosm e
ey, Top transparent view
Vsw [26) !
Voo |27 |
LDO_CAP [28] | OFN33
PB.14 |29 |
PB.13 [30! |
PB.12 [31i i
33VSS
AVpp |32 TTTTTTTTTTTTTTTTTTmmmmmmmeees
O e EEE

I Vpbpio power domain

Figure 4.1-1 NuMicro® M2351 Series QFN 33-pin Diagram
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4.1.2 NuMicro® M2351 Performance Series WLCSP49 Pin Diagram
Corresponding Part Number: M2351CIAAE

A B Cc D E F G
JCICIOIOIOION
JOICICICICONG]
BOMCORCRE X X
) (o) () () ) @ (e
(o) () (o) (=) () () (=
() () (29 (=) () () (=
(2 () () () () () (=

WLCSP49

Figure 4.1-2 NuMicro® M2351 Series LQFP 49-pin Diagram
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4.1.3 NuMicro® M2351 Performance Series LQFP64 Pin Diagram
Corresponding Part Number: M2351SIAAE

n < o

o 4 d d 0 4 N MO d N ™M ;0 4o
< < < < OO0 00 00000 00 WL
[ I o Oy o I o o I o o O O o O O o O o O o N a R o

Vss [ nRESET
Vsw [] Vooio
Voo [ PA.O
LDO_CAP [ PA.1
PB.15 [| PA.2
PB.14 [| PA.3
PB.13 [] PA.4
PB.12 [] PA.5

AVpp [] LQFP64 LDO_CAP
Veer [ Voo
AVss [ Vss
PB.11 [| PA.6
PB.10 [] PA.7
PB.9 [ PC.6
pB.8 [ PC.7
PB.7 [ PF.2

oo T o ' SO ' SO ' N N = N S S (™ G T - I VI TR T
[N W W W W W oW E E Ao >aa o
1] Vppio power domain 0 Vpar pOwer domain

Figure 4.1-3 NuMicro® M2351 Series LQFP 64-pin Diagram
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Corresponding Part Number: M2351KIAAE

NuMicro® M2351 Performance Series LQFP128 Pin Diagram

NuMicro® M2351
32-bit ARM® Cortex®-M23 Microcontroller

329990 mswaon -L9| :’c (:4 -‘:'! :‘c 9« o O 4 N ™M ST W OO d o
fEEcFEFERReRRPPPPPeeisdgereeesut
RREE R D D D DR
PE7 []o7 64 NnRESET
PE6 [ 98 63 PE.15
PE5 [ 99 62 PE.14
PE.4 [ 100 61 Vooio
PE.3 101 60 PA.O
PE2 []102 59 PA.1
Vss [ 103 58 PA.2
Vep [ 104 57 PA3
PE1 [ 105 56 PA4
PE.0 [ 106 55 PA5
PH.8 [ 107 541 LDO_CAP
PH.9 [ 108 531 Vpp
PH.10 [ 109 52[ 1 Vsg
PH.11 [ 110 511 PA6
PD.14 []111 501 PA7
Vss [ 112 491 PC6
Vsw [ 113 LQFP128 481 PC.7
Voo [ 114 4771 PC8
LDO_CAP [us 46 1 PE.13
PB.15 [ 116 451 PE.12
PB.14 [] 117 4[] PE.11
PB.13 [ 118 431 PE.10
PB.12 [ 119 421 PE.9
AVpp [ 120 4[] PES
Veee [ 121 40— Vpp
AVss [ 122 391 Vgg
PB.11 []123 38 ] PF.2
PB.10 [ 124 37 PF.3
PB.9 [ 125 361 PH.7
pPB.8 [ 126 351 PH.6
PB.7 127 34— PHS
PB.6 [ 128 . 331 PH.4
“ N o xwo~oo0o 993833885382 QJJAILLEREILIS
JUuunuonuuvu ool 0U U ERREAEEUT
3N NHS8333883833889880309 RN 0y
coaoaggogodaan ffeaddddaaaygpypoaan > aa
B Vooio power domain [ Vear power domain

Figure 4.1-4 NuMicro® M2351 Series LQFP 128-pin Diagram
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4.1.5
MFP* = Multi-function pin. (Refer to section SYS_GPx_MFPL and SYS_GPx_MFPH)
PA.0 MFPO means SYS_GPA_MFPL[3:0] = 0x0.
PA.9 MFP5 means SYS_GPA_MFPH[7:4] = 0x5.

NuMicro® M2351
32-bit ARM® Cortex®-M23 Microcontroller

M2351 Performance Series Pin Description

33 | 49 | 64 [128|Pin Name Type MFP  |Description
Pin | Pin | Pin [ Pin
1 |D3| 2|1 |PB5 1/0 MFPO |General purpose digital I1/0 pin.
EADCO_CH5 A MFP1 |EADCO channel 5 analog input.
ACMP1_N A MFP1 |Analog comparator 1 negative input pin.
EBI_ADRO O MFP2 |EBI address bus bit 0.
SDO_DAT3 1/0 MFP3 |SD/SDIOO data line bit 3.
SPI1_MISO 1/0 MFP5 |SPI1 MISO (Master In, Slave Out) pin.
12C0_SCL 110 MFP6  |I>CO clock pin.
UART5_TXD (0] MFP7 |UARTS data transmitter output pin.
USCI1_CTLO I/0 MFP8 |USCI1 control O pin.
SCO_CLK (0] MFP9 |Smart Card 0 clock pin.
1250_BCLK 0 MFP10 [1”SO0 bit clock output pin.
EPWMO_CHO 1/0 MFP11 |EPWMO channel 0 output/capture input.
TMO 1/0 MFP14 |TimerO event counter input/toggle output pin.
INTO | MFP15 |External interrupt O input pin.
2 |Cc2|1 3|2 |pPB4 I/0 MFPO |General purpose digital I/O pin.

EADCO_CH4 A MFP1 |EADCO channel 4 analog input.
ACMP1_P1 A MFP1 |Analog comparator 1 positive input 1 pin.
EBI_ADR1 (0] MFP2 |EBI address bus bit 1.
SDO_DAT2 I/0 MFP3 |SD/SDIOO data line bit 2.
SPI1_MOSI 1/0 MFP5 |SPI1 MOSI (Master Out, Slave In) pin.
12C0_SDA 110 MFP6 |I*CO data input/output pin.
UART5_RXD | MFP7 |UARTS5 data receiver input pin.
USCI1_CTL1 1/0 MFP8 |USCI1 control 1 pin.
SCO_DAT 1/0 MFP9 |Smart Card O data pin.
12S0_MCLK 0 MFP10 [I’S0 master clock output pin.
EPWMO_CH1 1/0 MFP11 |EPWMO channel 1 output/capture input.
T™M1 1/0 MFP14 |Timerl event counter input/toggle output pin.
INT1 | MFP15 |External interrupt 1 input pin.
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33 | 49 | 64 [128|Pin Name Type MFP  |Description
Pin [ Pin | Pin | Pin
3 |B1| 4| 3 |PB.3 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH3 A MFP1 |EADCO channel 3 analog input.
ACMPO_N A MFP1 |Analog comparator O negative input pin.
EBI_ADR2 O MFP2 |EBI address bus bit 2.
SDO_DAT1 1/0 MFP3 |SD/SDIOO data line bit 1.
SPI1_CLK 1/0 MFP5 |SPI1 serial clock pin.
UART1_TXD (0] MFP6 |UART1 data transmitter output pin.
UART5_nRTS (0] MFP7 |UARTS request to Send output pin.
USCI1_DAT1 1/0 MFP8 |USCI1 data 1 pin.
SCO_RST O MFP9 |Smart Card O reset pin.
12S0_DI | MFP10 [1?SO data input pin.
EPWMO0_CH2 1/0 MFP11 |EPWMO channel 2 output/capture input.
T™M2 1/0 MFP14 |Timer2 event counter input/toggle output pin.
INT2 [ MFP15 |External interrupt 2 input pin.
4 |E3| 5| 4 |PB.2 1/0 MFPO |General purpose digital /0 pin.
EADCO_CH2 A MFP1 |EADCO channel 2 analog input.
ACMPO_P1 A MFP1 [|Analog comparator O positive input 1 pin.
EBI_ADRS3 (0] MFP2 |EBI address bus bit 3.
SDO_DATO 1/0 MFP3 |SD/SDIOO data line bit 0.
SPI1_SS 1/0 MFP5 |SPI1 slave select pin.
UART1_RXD | MFP6 |UART1 data receiver input pin.
UART5_nCTS | MFP7 |UARTS clear to Send input pin.
USCI1_DATO 1/10 MFP8 |USCI1 data O pin.
SCO0_PWR (0] MFP9 |Smart Card O power pin.
12S0_DO 0 MFP10 [1°S0 data output pin.
EPWMO_CH3 1/0 MFP11 |EPWMO channel 3 output/capture input.
T™M3 1/0 MFP14 |Timer3 event counter input/toggle output pin.
INT3 | MFP15 |External interrupt 3 input pin.
5 |PC.12 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR4 O MFP2 |EBI address bus bit 4.
UARTO_TXD O MFP3 |UARTO data transmitter output pin.
12C0_SCL 110 MFP4  |I>CO clock pin.
SPI3_MISO 110 MFP6 [SPI3 MISO (Master In, Slave Out) pin.
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33 | 49 | 64 [128|Pin Name Type MFP  |Description
Pin [ Pin | Pin | Pin

SCO0_nCD | MFP9 |Smart Card 0 card detect pin.
ECAP1_IC2 | MFP11 |Enhanced capture unit 1 input 2 pin.
EPWM1_CHO I/0 MFP12 |EPWML1 channel 0 output/capture input.
ACMPO_O O MFP14 |Analog comparator O output pin.

6 |PC.11 1/0 MFPO |General purpose digital I1/0 pin.
EBI_ADR5 (@] MFP2 |EBI address bus bit 5.
UARTO_RXD [ MFP3 |UARTO data receiver input pin.
12C0_SDA 110 MFP4  |I’CO data input/output pin.
SPI3_MOSI 1/0 MFP6 |SPI3 MOSI (Master Out, Slave In) pin.
ECAP1_IC1 | MFP11 |Enhanced capture unit 1 input 1 pin.
EPWM1_CH1 1/0 MFP12 |EPWML1 channel 1 output/capture input.
ACMP1_0O (0] MFP14 |Analog comparator 1 output pin.

7 |PC.10 1/0 MFPO |General purpose digital I/O pin.
EBI_ADRG6 O MFP2 |EBI address bus bit 6.
SPI3_CLK I/0 MFP6 |SPI3 serial clock pin.
UART3_TXD O MFP7 |UART3 data transmitter output pin.
ECAP1_ICO | MFP11 |Enhanced capture unit 1 input O pin.
EPWM1_CH2 1/0 MFP12 |EPWML1 channel 2 output/capture input.

8 |PC.9 1/0 MFPO |General purpose digital I/O pin.
EBI_ADR? (0] MFP2 |EBI address bus bit 7.
SPI3_SS I/0 MFP6 |SPI3 slave select pin.
UART3_RXD | MFP7 |UART3 data receiver input pin.
EPWM1_CH3 1/0 MFP12 |EPWML1 channel 3 output/capture input.

5 |D2| 6 | 9 |PB.1 1/0 MFPO |General purpose digital I/O pin.

EADCO_CH1 A MFP1 |EADCO channel 1 analog input.
EBI_ADRS O MFP2 |EBI address bus bit 8.
SDO_CLK O MFP3 |SD/SDIOO clock output pin
SPI1_I2SMCLK I/0 MFP5  [SPI1 I°S master clock output pin
SPI3_I2SMCLK I/0 MFP6 [SPI3 I°S master clock output pin
UART2_TXD O MFP7 |UART2 data transmitter output pin.
USCI1_CLK 1/0 MFP8 |USCIL1 clock pin.
12C1_SCL 110 MFP9  |I*C1 clock pin.
12S0_LRCK (0] MFP10 [I2S0 left right channel clock output pin.
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EPWMO_CH4 I/0 MFP11 |EPWMO channel 4 output/capture input.
EPWM1_CH4 I/0 MFP12 |EPWML1 channel 4 output/capture input.
EPWMO_BRAKEO I MFP13 |EPWMO Brake 0 input pin.
6 |C1]| 7 |10 |PB.O 1/0 MFPO |General purpose digital I1/0 pin.
EADCO_CHO A MFP1 |EADCO channel 0 analog input.
EBI_ADR9 (@] MFP2 |EBI address bus bit 9.
SDO0_CMD 1/0 MFP3 |SD/SDIO0 command/response pin
UART2_RXD [ MFP7 |UART2 data receiver input pin.
SPIO_I2SMCLK 1/0 MFP8 |SPIO I°S master clock output pin
12C1_SDA I/0 MFP9  [I*C1 data input/output pin.
EPWMO_CH5 1/0 MFP11 |EPWMO channel 5 output/capture input.
EPWM1_CH5 1/0 MFP12 |EPWML1 channel 5 output/capture input.
EPWMO_BRAKE1 | MFP13 |EPWMO Brake 1 input pin.
11 [Vss P MFPO |Ground pin for digital circuit.
12 |Vop P MFPO [Power supply for 1/O ports and LDO source for internal
PLL and digital circuit.
D1| 8 |13 |PA11 1/0 MFPO |General purpose digital I/O pin.
ACMPO_PO A MFP1 |Analog comparator O positive input O pin.
EBI_nRD (0] MFP2 |EBI read enable output pin.
SC2_PWR O MFP3 |Smart Card 2 power pin.
SPI2_SS 1/0 MFP4 |SPI2 slave select pin.
USCIO_CLK 1/0 MFP6 |USCIO clock pin.
12C2_SCL 110 MFP7  |I°C2 clock pin.
BPWMO_CHO 1/0 MFP9 |BPWMO channel O output/capture input.
EPWMO_SYNC_OUT O MFP10 |EPWMO counter synchronous trigger output pin.
TMO_EXT 1/0 MFP13 |TimerO external capture input/toggle output pin.
DAC1_ST | MFP14 |DACL1 external trigger input.
E2| 9 | 14 |[PA.10 1/0 MFPO |General purpose digital /0 pin.
ACMP1_PO A MFP1 |Analog comparator 1 positive input O pin.
EBI_nWR O MFP2 |EBI write enable output pin.
SC2_RST (0] MFP3 |Smart Card 2 reset pin.
SPI2_CLK I/0 MFP4  |SPI2 serial clock pin.
USCIO_DATO 110 MFP6 |USCIO data O pin.
12C2_SDA 1/0 MFP7 |I*C2 data input/output pin.
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BPWMO_CH1 I/0 MFP9 |BPWMO channel 1 output/capture input.
QEI1_INDEX | MFP10 |Quadrature encoder 1 index input
ECAPO_ICO | MFP11 |Enhanced capture unit O input O pin.
TM1_EXT 1/0 MFP13 |Timerl external capture input/toggle output pin.
DACO_ST | MFP14 |DACO external trigger input.

E1| 10 | 15 |PA9 1/0 MFPO |General purpose digital I1/0 pin.
EBI_MCLK (0] MFP2 |EBI external clock output pin.
SC2_DAT 1/0 MFP3 |Smart Card 2 data pin.
SPI2_MISO 1/0 MFP4 |SPI2 MISO (Master In, Slave Out) pin.
USCIO_DAT1 110 MFP6 |USCIO data 1 pin.
UART1_TXD (0] MFP7 |UART1 data transmitter output pin.
BPWMO0_CH2 1/0 MFP9 |BPWMO channel 2 output/capture input.
QEI1_A | MFP10 |Quadrature encoder 1 phase A input
ECAPO_IC1 [ MFP11 |Enhanced capture unit O input 1 pin.
TM2_EXT 1/0 MFP13 |Timer2 external capture input/toggle output pin.

F2 111 ] 16 |PAS8 1/0 MFPOQO |General purpose digital I/0 pin.
EBI_ALE O MFP2 |EBI address latch enable output pin.
SC2_CLK (0] MFP3 |Smart Card 2 clock pin.
SPI2_MOSI 1/0 MFP4 |SPI2 MOSI (Master Out, Slave In) pin.
USCIO_CTL1 1/0 MFP6 |USCIO control 1 pin.
UART1_RXD | MFP7 |UART1 data receiver input pin.
BPWMO_CH3 1/0 MFP9 |BPWMO channel 3 output/capture input.
QEI1_B | MFP10 |Quadrature encoder 1 phase B input
ECAPO_IC2 | MFP11 |Enhanced capture unit O input 2 pin.
TM3_EXT 1/0 MFP13 |Timer3 external capture input/toggle output pin.
INT4 | MFP15 |External interrupt 4 input pin.

17 |PC.13 1/0 MFPQO |General purpose digital /0 pin.

EBI_ADR10 (0] MFP2 |EBI address bus bit 10.
SC2_nCD | MFP3 |Smart Card 2 card detect pin.
SPI2_|12SMCLK 1/0 MFP4  |SPI2 IS master clock output pin
USCIO_CTLO 1/0 MFP6 |USCIO control O pin.
UART2_TXD O MFP7 |UART2 data transmitter output pin.
BPWMO_CH4 I/0 MFP9 |BPWMO channel 4 output/capture input.
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CLKO o MFP13 |Clock Out
EADCO_ST | MFP14 |EADCO external trigger input.

18 |PD.12 I/0 MFPO |General purpose digital I/O pin.
EBI_nCSO O MFP2 |EBI chip select 0 output pin.
UART2_RXD | MFP7 |UART?2 data receiver input pin.
BPWMO_CH5 1/0 MFP9 |BPWMO channel 5 output/capture input.
QEIO_INDEX | MFP10 |Quadrature encoder 0 index input
CLKO O MFP13 |Clock Out
EADCO_ST [ MFP14 |EADCO external trigger input.

INTS | MFP15 |External interrupt 5 input pin.

19 |PD.11 1/0 MFPO |General purpose digital /0 pin.
EBI_nCS1 (0] MFP2 |EBI chip select 1 output pin.
UART1_TXD (0] MFP3 |UART1 data transmitter output pin.
CANO_TXD (0] MFP4  |CANO bus transmitter output.
QEIO_A | MFP10 |Quadrature encoder O phase A input
INT6 | MFP15 |External interrupt 6 input pin.

20 |PD.10 1/0 MFPQO |General purpose digital /0 pin.
EBI_nCS2 (0] MFP2 |EBI chip select 2 output pin.
UART1_RXD | MFP3 |UART1 data receiver input pin.
CANO_RXD | MFP4 |CANO bus receiver input.

QEIO_B | MFP10 |Quadrature encoder O phase B input
INT7 | MFP15 |External interrupt 7 input pin.

21 |PG.2 1/0 MFPQO |General purpose digital /0 pin.

EBI_ADR11 (0] MFP2 |EBI address bus bit 11.

SPI2_SS 1/0 MFP3 |SPI2 slave select pin.

12C0_SMBAL O MFP4  |I’CO SMBus SMBALTER pin

I2C1_SCL 110 MFP5  [I’C1 clock pin.

TMO 1/0 MFP13 |TimerO event counter input/toggle output pin.

22 |PG.3 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR12 O MFP2 |EBI address bus bit 12.

SPI2_CLK 1/0 MFP3 |SPI2 serial clock pin.
[12C0_SMBSUS o} MFP4 [1’CO SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SDA I/0 MFP5  [I*C1 data input/output pin.
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™1 I/0 MFP13 |Timerl event counter input/toggle output pin.
23 |PG.4 I/0 MFPO |General purpose digital I/O pin.
EBI_ADR13 o MFP2 |EBI address bus bit 13.
SPI2_MISO 1/0 MFP3 |SPI2 MISO (Master In, Slave Out) pin.
T™M2 1/0 MFP13 |Timer2 event counter input/toggle output pin.
24 |PF.11 1/0 MFPO |General purpose digital I1/0 pin.
EBI_ADR14 O MFP2 |EBI address bus bit 14.
SPI2_MOSI 1/0 MFP3 |SPI2 MOSI (Master Out, Slave In) pin.
TAMPERS 1/0 MFP10 |TAMPER detector loop pin 5.
T™M3 1/0 MFP13 |Timer3 event counter input/toggle output pin.
25 |PF.10 1/0 MFPO |General purpose digital /0 pin.
EBI_ADRI15 O MFP2 |EBI address bus bit 15.
SC0_nCD [ MFP3 |Smart Card 0 card detect pin.
1250_BCLK 0 MFP4  |1°S0 bit clock output pin.
SPIO_I2SMCLK I/0 MFP5  [SPIO I°S master clock output pin
TAMPER4 I/0 MFP10 |TAMPER detector loop pin 4.
26 |PF.9 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR16 (0] MFP2 |EBI address bus bit 16.
SCO0_PWR (0] MFP3 |Smart Card O power pin.
12S0_MCLK (0] MFP4  |1°SO master clock output pin.
SPIO_SS I/0 MFP5 |SPIO slave select pin.
TAMPER3 1/0 MFP10 |TAMPER detector loop pin 3.
27 |PF.8 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR17 (0] MFP2 |EBI address bus bit 17.
SCO_RST O MFP3 |Smart Card O reset pin.
12S0_DI I MFP4  |I°SO data input pin.
SPI0_CLK I/0 MFP5  |SPIO serial clock pin.
TAMPER2 I/0 MFP10 |TAMPER detector loop pin 2.
28 |PF.7 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR18 O MFP2 |EBI address bus bit 18.
SCO_DAT 1/0 MFP3 |Smart Card O data pin.
12S0_DO 0 MFP4  |I?SO data output pin.
SPI0_MISO 110 MFP5 [SPIO MISO (Master In, Slave Out) pin.
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UART4_TXD (0] MFP6 |UART4 data transmitter output pin.
TAMPER1 I/0 MFP10 |TAMPER detector loop pin 1.
12 | 29 [PF.6 I/0 MFPO |General purpose digital I/O pin.
EBI_ADR19 O MFP2 |EBI address bus bit 19.
SCO0_CLK (@] MFP3 |Smart Card O clock pin.
12S0_LRCK (@] MFP4  |1?S0 left right channel clock output pin.
SPI0O_MOSI 1/0 MFP5 |SPIO MOSI (Master Out, Slave In) pin.
UART4_RXD [ MFP6 |UART4 data receiver input pin.
EBI_nCSO (0] MFP7 |EBI chip select 0 output pin.
TAMPERO I/0 MFP10 |TAMPER detector loop pin 0.
13 | 30 |Vear P MFPO |Power supply by batteries for RTC.
7 |F1]14 | 31 |PF.5 1/0 MFPO |General purpose digital I/O pin.
UART2_RXD [ MFP2 |UART2 data receiver input pin.
UART2_nCTS [ MFP4 |UART2 clear to Send input pin.
BPWMO_CH4 1/0 MFP8 |BPWMO channel 4 output/capture input.
EPWMO_SYNC_OUT O MFP9 |EPWMO counter synchronous trigger output pin.
X32_IN | MFP10 |External 32.768 kHz crystal input pin.
EADCO_ST | MFP11 |EADCO external trigger input.
8 |G1]| 15| 32 |PF.4 1/0 MFPO |General purpose digital I/O pin.
UART2_TXD (0] MFP2 |UART2 data transmitter output pin.
UART2_nRTS O MFP4 |UART?2 request to Send output pin.
BPWMO_CH5 1/0 MFP8 |BPWMO channel 5 output/capture input.
X32_0OuUT O MFP10 |External 32.768 kHz crystal output pin.
33 |PH.4 1/0 MFPO |General purpose digital I/O pin.
EBI_ADR3 O MFP2 |EBI address bus bit 3.
SPI1_MISO 1/0 MFP3 |SPI1 MISO (Master In, Slave Out) pin.
34 |PH.5 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADR2 O MFP2 |EBI address bus bit 2.
SPI1_MOSI I/0 MFP3 |SPI1 MOSI (Master Out, Slave In) pin.
35 |PH.6 1/0 MFPO |General purpose digital /0 pin.
EBI_ADR1 O MFP2 |EBI address bus bit 1.
SPI1_CLK 1/0 MFP3 |SPI1 serial clock pin.
36 |PH.7 I/0 MFPO |General purpose digital I/O pin.
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EBI_ADRO (@] MFP2 |EBI address bus bit 0.
SPI1_SS I/0 MFP3 |SPI1 slave select pin.
9 |G2]|16 | 37 |PF.3 I/0 MFPO |General purpose digital I/O pin.
EBI_nCSO O MFP2 |EBI chip select 0 output pin.
UARTO_TXD (@] MFP3 |UARTO data transmitter output pin.
12C0_SCL I/0 MFP4 [1?CO clock pin.
XT1_IN [ MFP10 |External 4~24 MHz (high speed) crystal input pin.
BPWM1_CHO 1/0 MFP11 |BPWML1 channel 0 output/capture input.
10 [G3| 17 | 38 |PF.2 1/0 MFPO |General purpose digital I/O pin.
EBI_nCS1 O MFP2 |EBI chip select 1 output pin.
UARTO_RXD | MFP3 |UARTO data receiver input pin.
12C0_SDA 110 MFP4  |I*CO data input/output pin.
QSPIO_CLK 1/0 MFP5 |QSPIO serial clock pin.
XT1_OUT (0] MFP10 |External 4~24 MHz (high speed) crystal output pin.
BPWM1_CH1 1/0 MFP11 |BPWML1 channel 1 output/capture input.
39 |Vss P MFPO |Ground pin for digital circuit.
40 |Vop P MFPO [Power supply for 1/O ports and LDO source for internal
PLL and digital circuit.
41 |PE.8 1/0 MFPOQO |General purpose digital /0 pin.
EBI_ADR10 (0] MFP2 |EBI address bus bit 10.
1250_BCLK 0 MFP4  |1°S0 bit clock output pin.
SPI2_CLK 1/0 MFP5  |SPI2 serial clock pin.
USCI1_CTL1 1/0 MFP6 |USCI1 control 1 pin.
UART2_TXD (0] MFP7 |UART2 data transmitter output pin.
EPWMO_CHO 1/0 MFP10 |EPWMO channel 0 output/capture input.
EPWMO_BRAKEO | MFP11 |EPWMO Brake 0 input pin.
ECAPO_ICO | MFP12 |Enhanced capture unit O input O pin.
TRACE_DATA3 O MFP14 |ETM Trace Data 3 output pin
42 |PE.9 1/0 MFPO |General purpose digital /0 pin.
EBI_ADR11 O MFP2 |EBI address bus bit 11.
12S0_MCLK 0 MFP4  [1S0 master clock output pin.
SPI2_MISO I/0 MFP5  |SPI2 MISO (Master In, Slave Out) pin.
USCI1_CTLO 1/0 MFP6 |USCI1 control O pin.
UART2_RXD | MFP7 |UART?2 data receiver input pin.
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EPWMO_CH1 I/0 MFP10 |EPWMO channel 1 output/capture input.
EPWMO_BRAKE1 I MFP11 |EPWMO Brake 1 input pin.
ECAPO_IC1 | MFP12 |Enhanced capture unit O input 1 pin.
TRACE_DATA2 O MFP14 |ETM Trace Data 2 output pin

43 |PE.10 1/0 MFPO |General purpose digital I1/0 pin.
EBI_ADR12 O MFP2 |EBI address bus bit 12.
12S0_DI I MFP4  |I°SO data input pin.
SPI2_MOSI 1/0 MFP5 |SPI2 MOSI (Master Out, Slave In) pin.
USCI1_DATO 1/0 MFP6 |USCI1 data O pin.
UART3_TXD (0] MFP7 |UART3 data transmitter output pin.
EPWMO_CH2 1/0 MFP10 |EPWMO channel 2 output/capture input.
EPWM1_BRAKEO | MFP11 |EPWML1 Brake 0 input pin.
ECAPO_IC2 [ MFP12 |Enhanced capture unit O input 2 pin.
TRACE_DATA1 O MFP14 |ETM Trace Data 1 output pin

44 |PE.11 1/0 MFPO |General purpose digital /0 pin.
EBI_ADR13 (0] MFP2 |EBI address bus bit 13.
12S0_DO o MFP4  |I?SO data output pin.
SPI2_SS 1/0 MFP5 |SPI2 slave select pin.
USCI1_DAT1 1/0 MFP6 |USCI1 data 1 pin.
UART3_RXD | MFP7 |UART3 data receiver input pin.
UART1_nCTS | MFP8 |UART1 clear to Send input pin.
EPWMO_CH3 1/0 MFP10 |EPWMO channel 3 output/capture input.
EPWM1_BRAKE1 | MFP11 |EPWML1 Brake 1 input pin.
ECAP1_IC2 | MFP13 |Enhanced capture unit 1 input 2 pin.
TRACE_DATAO O MFP14 |ETM Trace Data 0 output pin

45 |PE.12 1/0 MFPO |General purpose digital /0 pin.
EBI_ADR14 O MFP2 |EBI address bus bit 14.
12S0_LRCK (0] MFP4  [12S0 left right channel clock output pin.
SPI2_I2SMCLK I/0 MFP5  [SPI2 I7S master clock output pin
USCI1_CLK 1/0 MFP6 |USCI1 clock pin.
UART1_nRTS O MFP8 |UART1 request to Send output pin.
EPWMO_CH4 1/0 MFP10 |EPWMO channel 4 output/capture input.
ECAP1_IC1 | MFP13 |Enhanced capture unit 1 input 1 pin.
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TRACE_CLK (0] MFP14 |ETM Trace Clock output pin
46 |PE.13 I/0 MFPO |General purpose digital I/O pin.
EBI_ADR15 o MFP2 |EBI address bus bit 15.
2C0_SCL /0 MFP4  [12CO clock pin.
UART4_nRTS (@] MFP5 |UART4 request to Send output pin.
UART1_TXD (@] MFP8 |UART1 data transmitter output pin.
EPWMO0_CH5 1/0 MFP10 |EPWMO channel 5 output/capture input.
EPWM1_CHO 1/0 MFP11 |EPWML1 channel 0 output/capture input.
BPWM1_CH5 1/0 MFP12 |BPWML1 channel 5 output/capture input.
ECAP1_ICO | MFP13 |Enhanced capture unit 1 input O pin.
47 |PC.8 1/0 MFPO |General purpose digital /0 pin.

EBI_ADR16 O MFP2 |EBI address bus bit 16.
12C0_SDA 110 MFP4  |I°CO data input/output pin.
UART4_nCTS [ MFP5 |UART4 clear to Send input pin.
UART1_RXD | MFP8 |UART1 data receiver input pin.
EPWM1_CH1 1/0 MFP11 |EPWML1 channel 1 output/capture input.
BPWM1_CH4 1/0 MFP12 |BPWML1 channel 4 output/capture input.

18 | 48 |PC.7 1/0 MFPO |General purpose digital I/O pin.
EBI_AD9 1/0 MFP2 |EBI address/data bus bit 9.
SPI1_MISO 1/0 MFP4 |SPI1 MISO (Master In, Slave Out) pin.
UART4_TXD O MFP5 |UART4 data transmitter output pin.
SC2_PWR O MFP6 |Smart Card 2 power pin.
UARTO_nCTS | MFP7 |UARTO clear to Send input pin.
12C1_SMBAL O MFP8 |I’C1 SMBus SMBALTER pin
EPWM1_CH2 1/0 MFP11 |EPWML1 channel 2 output/capture input.
BPWM1_CHO 1/0 MFP12 |BPWML1 channel 0 output/capture input.
TMO 1/0 MFP14 |TimerO event counter input/toggle output pin.
INT3 | MFP15 |External interrupt 3 input pin.

19 | 49 |[PC.6 I/0 MFPO |General purpose digital I/O pin.
EBI_ADS8 1/0 MFP2 |EBI address/data bus bit 8.
SPI1_MOSI 1/0 MFP4 |SPI1 MOSI (Master Out, Slave In) pin.
UART4_RXD | MFP5 |UART4 data receiver input pin.
SC2_RST (0] MFP6 |Smart Card 2 reset pin.
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UARTO_nRTS (0] MFP7 |UARTO request to Send output pin.
12C1_SMBSUS o MFP8 [I°C1 SMBus SMBSUS pin (PMBus CONTROL pin)
EPWM1_CH3 I/0 MFP11 |EPWML1 channel 3 output/capture input.
BPWM1_CH1 1/0 MFP12 |BPWML1 channel 1 output/capture input.
T™M1 1/0 MFP14 |Timerl event counter input/toggle output pin.
INT2 | MFP15 |External interrupt 2 input pin.
F3 |20 | 50 |[PA.7 1/0 MFPO |General purpose digital I/O pin.
EBI_AD7 1/0 MFP2 |EBI address/data bus bit 7.
SPI1_CLK 1/0 MFP4  |SPI1 serial clock pin.
SC2_DAT I/0 MFP6 |Smart Card 2 data pin.
UARTO_TXD (0] MFP7 |UARTO data transmitter output pin.
12C1_SCL 110 MFP8  |I°C1 clock pin.
EPWM1_CH4 1/0 MFP11 |EPWML1 channel 4 output/capture input.
BPWM1_CH2 1/0 MFP12 |BPWML1 channel 2 output/capture input.
ACMPO_WLAT | MFP13 |Analog comparator O window latch input pin
T™M2 1/0 MFP14 |Timer2 event counter input/toggle output pin.
INT1 | MFP15 |External interrupt 1 input pin.
G4| 21|51 |PA6 1/0 MFPO |General purpose digital I/O pin.
EBI_AD6 1/0 MFP2 |EBI address/data bus bit 6.
SPI1_SS 1/0 MFP4 |SPI1 slave select pin.
SC2_CLK O MFP6 |Smart Card 2 clock pin.
UARTO_RXD | MFP7 |UARTO data receiver input pin.
12C1_SDA 110 MFP8 |I*C1 data input/output pin.
EPWM1_CH5 1/0 MFP11 |EPWML1 channel 5 output/capture input.
BPWM1_CH3 1/0 MFP12 |BPWML1 channel 3 output/capture input.
ACMP1_WLAT | MFP13 |Analog comparator 1 window latch input pin
T™M3 1/0 MFP14 |Timer3 event counter input/toggle output pin.
INTO | MFP15 |External interrupt O input pin.
22 | 52 |Vss P MFPO |Ground pin for digital circuit.
23 | 53 |Vp P MFPOQO |Power supply for 1/0 ports and LDO source for internal
PLL and digital circuit.
24 | 54 Voo P MFPO |Power supply for 1/O ports and LDO source for internal
PLL and digital circuit.
G5| 25| 55 |PAS I/0 MFPO |General purpose digital I/O pin.
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QSPI0O_MISO1 110 MFP3 |QSPIO MISO1 (Master In, Slave Out) pin.
SPI1_I2SMCLK I/0 MFP4 [SPI1 I°S master clock output pin
SC2_nCD | MFP6 |Smart Card 2 card detect pin.
UARTO_nCTS | MFP7 |UARTO clear to Send input pin.
UART5_TXD (@] MFP8 |UARTS data transmitter output pin.
12C0_SCL I/0 MFP9  [12CO clock pin.
CANO_TXD (0] MFP10 |CANO bus transmitter output.
BPWMO_CH5 1/0 MFP12 |BPWMO channel 5 output/capture input.
EPWMO_CHO 1/0 MFP13 |EPWMO channel 0 output/capture input.
QEIO_INDEX | MFP14 |Quadrature encoder O index input
F4 126 |56 |PA4 1/0 MFPO |General purpose digital /0 pin.
QSPI0_MOSI1 1/0 MFP3 |QSPIO MOSI1 (Master Out, Slave In) pin.
SPIO_I2SMCLK 1/0 MFP4  |SPIO I°S master clock output pin
SC0_nCD [ MFP6 |Smart Card 0O card detect pin.
UARTO_nRTS O MFP7 |UARTO request to Send output pin.
UART5_RXD | MFP8 |UARTS data receiver input pin.
12C0_SDA 110 MFP9  |I*CO data input/output pin.
CANO_RXD | MFP10 |CANO bus receiver input.
BPWMO0_CH4 1/0 MFP12 |BPWMO channel 4 output/capture input.
EPWMO_CH1 1/0 MFP13 |EPWMO channel 1 output/capture input.
QEIO_A | MFP14 |Quadrature encoder O phase A input
11 |E4 | 27 | 57 |PA.3 1/0 MFPOQO |General purpose digital /0 pin.
QSPIO_SS 1/0 MFP3 |QSPIO slave select pin.
SPIO_SS 1/0 MFP4 |SPIO slave select pin.
SCO_PWR O MFP6 |Smart Card O power pin.
UART4_TXD O MFP7 |UART4 data transmitter output pin.
UART1_TXD O MFP8 |UART1 data transmitter output pin.
I2C1_SCL 110 MFP9  [I’C1 clock pin.
BPWMO_CH3 1/0 MFP12 |BPWMO channel 3 output/capture input.
EPWMO_CH2 1/0 MFP13 |EPWMO channel 2 output/capture input.
QEIO_B | MFP14 |Quadrature encoder O phase B input
12 |G6 | 28 | 58 |PA.2 1/0 MFPO |General purpose digital /0 pin.
QSPIO_CLK 1/0 MFP3 |QSPIO serial clock pin.
Aug, 2018 Page 60 of 1714 Rev 1.00




NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

33 | 49 | 64 [128|Pin Name Type MFP  |Description

Pin [ Pin | Pin | Pin
SPIO_CLK I/0 MFP4  |SPIO serial clock pin.
SCO_RST (0] MFP6 |Smart Card 0 reset pin.
UART4_RXD | MFP7 |UART4 data receiver input pin.
UART1_RXD | MFP8 |UART1 data receiver input pin.
12C1_SDA 1/0 MFP9  |I*C1 data input/output pin.
BPWMO_CH2 1/0 MFP12 |BPWMO channel 2 output/capture input.
EPWMO_CH3 1/0 MFP13 |EPWMO channel 3 output/capture input.

13| F5] 29|59 [PA.1 1/0 MFPO |General purpose digital I/O pin.
QSPI0_MISO0 1/0 MFP3 |QSPIO MISOO0 (Master In, Slave Out) pin.
SPI0_MISO I/0 MFP4 |SPIO MISO (Master In, Slave Out) pin.
SCO_DAT 110 MFP6 |Smart Card O data pin.
UARTO_TXD (0] MFP7 |UARTO data transmitter output pin.
UART1_nCTS [ MFP8 |UARTL1 clear to Send input pin.
12C2_SCL 110 MFP9  |I°C2 clock pin.
BPWMO_CH1 1/0 MFP12 |BPWMO channel 1 output/capture input.
EPWMO_CH4 1/0 MFP13 |EPWMO channel 4 output/capture input.
DAC1_ST | MFP15 |DACL1 external trigger input.

14 | E5| 30 | 60 [PA.O 1/0 MFPO |General purpose digital I/O pin.
QSPI0_MOSIO 1/0 MFP3 |QSPIO MOSIO (Master Out, Slave In) pin.
SPIO_MOSI 1/0 MFP4 |SPIO MOSI (Master Out, Slave In) pin.
SCO0_CLK o MFP6 [Smart Card 0 clock pin.
UARTO_RXD | MFP7 |UARTO data receiver input pin.
UART1 _nRTS O MFP8 |UART1 request to Send output pin.
12C2_SDA 110 MFP9  |I’C2 data input/output pin.
BPWMO_CHO 1/0 MFP12 |BPWMO channel 0 output/capture input.
EPWMO_CH5 1/0 MFP13 |EPWMO channel 5 output/capture input.
DACO_ST | MFP15 |DACO external trigger input.

15| F6 | 31 | 61 |Vopio P MFPO |Power supply for PA.O~PA.5.

62 |PE.14 1/0 MFPQO |General purpose digital /0 pin.
EBI_ADS8 1/0 MFP2 |EBI address/data bus bit 8.
UART2_TXD O MFP3 |UART2 data transmitter output pin.
CANO_TXD O MFP4  |CANO bus transmitter output.
63 |PE.15 I/0 MFPO |General purpose digital I/O pin.
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EBI_AD9 1/0 MFP2 |EBI address/data bus bit 9.
UART2_RXD | MFP3 |UART2 data receiver input pin.
CANO_RXD | MFP4 |CANO bus receiver input.

16 | G7| 32 | 64 [nRESET | MFPO |External reset input: active LOW, with an internal pull-up.

Set this pin low reset to initial state.

17 | D5 | 33 | 65 |PF.0 I/0 MFPO |General purpose digital I/O pin.
UART1_TXD (0] MFP2 |UART1 data transmitter output pin.
I2C1_SCL 110 MFP3  [I*C1 clock pin.

BPWM1_CHO 1/0 MFP12 |BPWML1 channel 0 output/capture input.
ICE_DAT (0] MFP14 |Serial wired debugger data pin.

18 |E6 | 34 | 66 |PF.1 1/0 MFPO |General purpose digital I/O pin.
UART1_RXD | MFP2 |UART1 data receiver input pin.
12C1_SDA I/0 MFP3  [I*C1 data input/output pin.
BPWM1_CH1 1/0 MFP12 |BPWML1 channel 1 output/capture input.
ICE_CLK [ MFP14 |Serial wired debugger clock pin.

67 |PD.9 1/0 MFPO |General purpose digital I/O pin.
EBI_AD7 1/0 MFP2 |EBI address/data bus bit 7.
I2C2_SCL 110 MFP3  [I’C2 clock pin.
UART2_nCTS | MFP4 |UART2 clear to Send input pin.
68 |PD.8 1/0 MFPOQO |General purpose digital /0 pin.
EBI_AD6 1/0 MFP2 |EBI address/data bus bit 6.
12C2_SDA 110 MFP3  |I’C2 data input/output pin.
UART2_nRTS (0] MFP4 |UART2 request to Send output pin.
D6 | 35|69 |PC.5 I/0 MFPO |General purpose digital I/O pin.
EBI_AD5 I/0 MFP2 |EBI address/data bus bit 5.
QSPIO_MISO1 I/0 MFP4 |QSPIO MISO1 (Master In, Slave Out) pin.
UART2_TXD O MFP8 |UART2 data transmitter output pin.
12C1_SCL 110 MFP9  |I*C1 clock pin.
CANO_TXD O MFP10 |CANO bus transmitter output.
UART4_TXD (0] MFP11 |UART4 data transmitter output pin.
EPWM1_CHO 1/0 MFP12 |EPWML1 channel O output/capture input.
C6| 36|70 |PC4 I/0 MFPO |General purpose digital I/O pin.
EBI_AD4 1/0 MFP2 |EBI address/data bus bit 4.
QSPIO_MOSI1 1/0 MFP4 |QSPI0 MOSI1 (Master Out, Slave In) pin.
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SC1_nCD | MFP5 |Smart Card 1 card detect pin.
12S0_BCLK (0] MFP6  [17SO bit clock output pin.
SPI1_I2SMCLK I/0 MFP7 [SPI1 I°S master clock output pin
UART2_RXD | MFP8 |UART?2 data receiver input pin.
12C1_SDA 1/0 MFP9  |I*C1 data input/output pin.
CANO_RXD | MFP10 |CANO bus receiver input.
UART4_RXD [ MFP11 |UART4 data receiver input pin.
EPWM1_CH1 1/0 MFP12 |EPWML1 channel 1 output/capture input.

F7 |37 ] 71 |PC.3 1/0 MFPO |General purpose digital I/O pin.
EBI_AD3 I/0 MFP2 |EBI address/data bus bit 3.
QSPIO_SS 1/0 MFP4 |QSPIO slave select pin.
SC1_PWR (0] MFP5 |Smart Card 1 power pin.
12S0_MCLK (0] MFP6 IS0 master clock output pin.
SPI1_MISO 1/0 MFP7 |SPI1 MISO (Master In, Slave Out) pin.
UART2_nRTS O MFP8 |UART?2 request to Send output pin.
12C0_SMBAL O MFP9  |I’CO SMBus SMBALTER pin
UART3_TXD (0] MFP11 |UART3 data transmitter output pin.
EPWM1_CH2 1/0 MFP12 |EPWML1 channel 2 output/capture input.
E7 |38 | 72 |PC.2 1/0 MFPO |General purpose digital I/O pin.

EBI_AD2 1/0 MFP2 |EBI address/data bus bit 2.
QSPIO_CLK I/0 MFP4  |QSPIO serial clock pin.
SC1_RST (0] MFP5 |Smart Card 1 reset pin.
12S0_DI I MFP6  |I°SO data input pin.
SPI1_MOSI 1/0 MFP7 |SPI1 MOSI (Master Out, Slave In) pin.
UART2_nCTS | MFP8 |UART?2 clear to Send input pin.
12C0_SMBSUS o} MFP9  [12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
UART3_RXD | MFP11 |UART3 data receiver input pin.
EPWM1_CH3 1/0 MFP12 |EPWML1 channel 3 output/capture input.

19 |D7]39| 73 |PC.1 I/0 MFPO |General purpose digital I/O pin.
EBI_AD1 1/0 MFP2 |EBI address/data bus bit 1.
QSPIO_MISOO0 1/0 MFP4  |QSPIO MISOO (Master In, Slave Out) pin.
SC1_DAT 1/0 MFP5 |Smart Card 1 data pin.
12S0_DO (0] MFP6  [1°SO data output pin.
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SPI1_CLK I/0 MFP7 |SPI1 serial clock pin.

UART2_TXD (0] MFP8 |UART2 data transmitter output pin.
12C0_SCL 110 MFP9  [1”CO clock pin.

EPWM1_CH4 1/0 MFP12 |EPWML1 channel 4 output/capture input.
ACMPO_O (@] MFP14 |Analog comparator O output pin.

20 | C7] 40| 74 |PC.O0 1/0 MFPO |General purpose digital I1/0 pin.
EBI_ADO 1/0 MFP2 |EBI address/data bus bit 0.
QSPI0_MOSIO 1/0 MFP4 |QSPIO MOSIO (Master Out, Slave In) pin.
SC1_CLK (0] MFP5 |Smart Card 1 clock pin.
12S0_LRCK (0] MFP6  [I°SO left right channel clock output pin.
SPI1_SS I/0 MFP7 |SPI1 slave select pin.

UART2_RXD [ MFP8 |UART2 data receiver input pin.
12C0_SDA 110 MFP9  |I*CO data input/output pin.
EPWM1_CH5 1/0 MFP12 |EPWML1 channel 5 output/capture input.
ACMP1_O O MFP14 |Analog comparator 1 output pin.
75 |Vss P MFPO |Ground pin for digital circuit.
76 |Vob P MFPO [Power supply for 1/O ports and LDO source for internal
PLL and digital circuit.

77 |PG.9 1/0 MFPOQO |General purpose digital /0 pin.
EBI_ADO I/0 MFP2 |EBI address/data bus bit 0.
BPWMO_CH5 1/0 MFP12 |BPWMO channel 5 output/capture input.

78 |PG.10 1/0 MFPO |General purpose digital I/O pin.
EBI_AD1 1/0 MFP2 |EBI address/data bus bit 1.
BPWMO_CH4 1/0 MFP12 |BPWMO channel 4 output/capture input.

79 |PG.11 1/0 MFPQO |General purpose digital /0 pin.
EBI_AD2 I/0 MFP2 |EBI address/data bus bit 2.
BPWMO_CH3 1/0 MFP12 |BPWMO channel 3 output/capture input.

80 |PG.12 1/0 MFPO |General purpose digital /0 pin.
EBI_AD3 1/0 MFP2 |EBI address/data bus bit 3.
BPWMO_CH2 1/0 MFP12 |BPWMO channel 2 output/capture input.

81 |PG.13 1/0 MFPQO |General purpose digital /0 pin.
EBI_AD4 I/0 MFP2 |EBI address/data bus bit 4.
BPWMO_CH1 1/0 MFP12 |BPWMO channel 1 output/capture input.

82 |PG.14 1/0 MFPO |General purpose digital /0 pin.
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EBI_AD5 1/0 MFP2 |EBI address/data bus bit 5.
BPWMO_CHO I/0 MFP12 |BPWMO channel 0 output/capture input.
83 |PG.15 I/0 MFPO |General purpose digital I/O pin.
CLKO O MFP14 |Clock Out
EADCO_ST | MFP15 |EADCO external trigger input.

84 |PD.7 1/0 MFPO |General purpose digital I1/0 pin.
UART1_TXD (0] MFP3 |UART1 data transmitter output pin.
12C0_SCL 110 MFP4  |I°CO clock pin.

SPI1_MISO 1/0 MFP5 |SPI1 MISO (Master In, Slave Out) pin.
USCI1_CLK I/0 MFP6 |USCI1 clock pin.
SC1_PWR O MFP8 |Smart Card 1 power pin.

85 |PD.6 1/0 MFPO |General purpose digital I/O pin.
UART1_RXD [ MFP3 |UART1 data receiver input pin.
12C0_SDA 110 MFP4  |I*CO data input/output pin.
SPI1_MOSI I/0 MFP5 |SPI1 MOSI (Master Out, Slave In) pin.
USCI1_DAT1 I/0 MFP6 |USCI1 data 1 pin.

SC1_RST (0] MFP8 |Smart Card 1 reset pin.

86 |PD.5 1/0 MFPO |General purpose digital I/O pin.
12C1_SCL 110 MFP4  |I*C1 clock pin.
SPI1_CLK 1/0 MFP5 |SPI1 serial clock pin.
USCI1_DATO 1/10 MFP6 |USCI1 data O pin.
SC1_DAT I/0 MFP8 |Smart Card 1 data pin.

87 |PD.4 1/0 MFPQO |General purpose digital /0 pin.
USCIO_CTLO 1/0 MFP3 |USCIO control 0 pin.

I2C1_SDA 110 MFP4  |I*C1 data input/output pin.

SPI1_SS 1/0 MFP5 |SPI1 slave select pin.

USCI1_CTL1 I/0 MFP6 |USCI1 control 1 pin.

SC1_CLK O MFP8 |Smart Card 1 clock pin.

USB_VBUS_ST | MFP14 |USB external VBUS regulator status pin.
41| 88 |PD.3 1/0 MFPO |General purpose digital /0 pin.

EBI_AD10 1/0 MFP2 |EBI address/data bus bit 10.

USCIO_CTL1 1/0 MFP3 |USCIO control 1 pin.

SPIO_SS I/0 MFP4 |SPIO slave select pin.
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UART3_nRTS (0] MFP5 |UART3 request to Send output pin.
USCI1_CTLO 110 MFP6 |USCI1 control O pin.
SC2_PWR (0] MFP7 |Smart Card 2 power pin.
SC1_nCD | MFP8 |Smart Card 1 card detect pin.
UARTO_TXD (@] MFP9 |UARTO data transmitter output pin.

42 | 89 |PD.2 1/0 MFPO |General purpose digital I1/0 pin.
EBI_AD11 1/0 MFP2 |EBI address/data bus bit 11.
USCIO_DAT1 1/0 MFP3 |USCIO data 1 pin.

SPIO_CLK 1/0 MFP4  |SPIO serial clock pin.
UART3_nCTS | MFP5 |UART3 clear to Send input pin.
SC2_RST O MFP7 |Smart Card 2 reset pin.
UARTO_RXD [ MFP9 |UARTO data receiver input pin.

43 | 90 |PD.1 1/0 MFPO |General purpose digital I/O pin.
EBI_AD12 1/0 MFP2 |EBI address/data bus bit 12.
USCIO_DATO 110 MFP3 |USCIO data O pin.

SPI0_MISO I/0 MFP4 |SPIO MISO (Master In, Slave Out) pin.
UART3_TXD O MFP5 |UART3 data transmitter output pin.
12C2_SCL 110 MFP6  |I°C2 clock pin.

SC2_DAT 1/0 MFP7 |Smart Card 2 data pin.

44 | 91 |PD.O 1/0 MFPO |General purpose digital I/O pin.
EBI_AD13 I/0 MFP2 |EBI address/data bus bit 13.
USCIO_CLK 1/10 MFP3 |USCIO clock pin.

SPI0_MOSI I/0 MFP4 |SPIO MOSI (Master Out, Slave In) pin.
UART3_RXD | MFP5 |UART3 data receiver input pin.
12C2_SDA 110 MFP6 |I°C2 data input/output pin.
SC2_CLK O MFP7 |Smart Card 2 clock pin.
T™M2 1/0 MFP14 |Timer2 event counter input/toggle output pin.
92 |PD.13 1/0 MFPOQO |General purpose digital /0 pin.
EBI_AD10 I/0 MFP2 |EBI address/data bus bit 10.
SDO_nCD | MFP3 |SD/SDIOO card detect input pin
SPI0_I2SMCLK 1/0 MFP4  |SPIO IS master clock output pin
SPI1_|2SMCLK 1/0 MFP5 |SPI1 IS master clock output pin
SC2_nCD | MFP7 |Smart Card 2 card detect pin.
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21 | B6 ] 45| 93 |PA.12 I/0 MFPO |General purpose digital I/O pin.
12S0_BCLK (0] MFP2  [17S0 bit clock output pin.
UART4_TXD (0] MFP3 |UART4 data transmitter output pin.
2C1_SCL /0 MFP4 [1’C1 clock pin.
SPI2_SS 1/0 MFP5 |SPI2 slave select pin.
CANO_TXD (@] MFP6 |CANO bus transmitter output.
SC2_PWR (0] MFP7 |Smart Card 2 power pin.
BPWM1_CH2 1/0 MFP11 |BPWML1 channel 2 output/capture input.
QEI1_INDEX | MFP12 |Quadrature encoder 1 index input
USB_VBUS P MFP14 |Power supply from USB host or HUB.

22 | B7 |46 | 94 |PA.13 1/0 MFPO |General purpose digital /0 pin.
12S0_MCLK (0] MFP2  |I°SO master clock output pin.
UART4_RXD [ MFP3 |UART4 data receiver input pin.
I2C1_SDA 110 MFP4  |I*C1 data input/output pin.
SPI2_CLK I/0 MFP5  |SPI2 serial clock pin.
CANO_RXD | MFP6 |CANO bus receiver input.
SC2_RST O MFP7 |Smart Card 2 reset pin.
BPWM1_CH3 1/0 MFP11 |BPWML1 channel 3 output/capture input.
QEI1_A | MFP12 |Quadrature encoder 1 phase A input
USB_D- A MFP14 |USB differential signal D-.

23 | A6 | 47 | 95 |PA.14 1/0 MFPQO |General purpose digital /0 pin.
12S0_DlI | MFP2  [1?S0 data input pin.
UARTO_TXD O MFP3 |UARTO data transmitter output pin.
SPI2_MISO 1/0 MFP5 |SPI2 MISO (Master In, Slave Out) pin.
12C2_SCL 110 MFP6  |I°C2 clock pin.
SC2_DAT 1/0 MFP7 |Smart Card 2 data pin.
BPWM1_CH4 1/0 MFP11 |BPWML1 channel 4 output/capture input.
QEI1_B | MFP12 |Quadrature encoder 1 phase B input
UsSB_D+ A MFP14 |USB differential signal D+.

24 | A7 |48 | 96 |PA.15 1/0 MFPO |General purpose digital /0 pin.
12S0_DO 0 MFP2  |I?SO data output pin.
UARTO_RXD | MFP3 |UARTO data receiver input pin.
SPI2_MOSI 110 MFP5 [SPI2 MOSI (Master Out, Slave In) pin.
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12C2_SDA I/0 MFP6 [I’C2 data input/output pin.
SC2_CLK (0] MFP7 |Smart Card 2 clock pin.
BPWM1_CH5 I/0 MFP11 |BPWML1 channel 5 output/capture input.
EPWMO_SYNC_IN | MFP12 |EPWMO counter synchronous trigger input pin.
USB_OTG_ID [ MFP14 |USB_ identification.

97 |PE.7 1/0 MFPO |General purpose digital I1/0 pin.
SDO0_CMD 1/0 MFP3 |SD/SDIO0 command/response pin
UART5_TXD (0] MFP8 |UARTS data transmitter output pin.
QEI1_INDEX | MFP11 |Quadrature encoder 1 index input
EPWMO_CHO 1/0 MFP12 |EPWMO channel 0 output/capture input.
BPWMO_CH5 1/0 MFP13 |BPWMO channel 5 output/capture input.

98 |PE.6 1/0 MFPO |General purpose digital I/O pin.
SDO_CLK (0] MFP3 |SD/SDIOO clock output pin
SPI3_I2SMCLK 1/0 MFP5  |SPI3 I°S master clock output pin
SCO0_nCD | MFP6 |Smart Card O card detect pin.
USCIO_CTLO I/0 MFP7 |USCIO control O pin.

UART5_RXD | MFP8 |UARTS data receiver input pin.

QEI1_A | MFP11 |Quadrature encoder 1 phase A input
EPWMO_CH1 1/0 MFP12 |EPWMO channel 1 output/capture input.
BPWMO0_CH4 1/0 MFP13 |BPWMO channel 4 output/capture input.

99 |PE.5 1/0 MFPQO |General purpose digital /0 pin.

EBI_nRD (0] MFP2 |EBI read enable output pin.
SDO_DAT3 1/10 MFP3 |SD/SDIOO data line bit 3.
SPI3_SS 1/0 MFP5 |SPI3 slave select pin.
SCO_PWR O MFP6 |Smart Card O power pin.
USCIO_CTL1 1/0 MFP7 |USCIO control 1 pin.
QEI1_B | MFP11 |Quadrature encoder 1 phase B input
EPWMO_CH2 1/0 MFP12 |EPWMO channel 2 output/capture input.
BPWMO_CH3 1/0 MFP13 |BPWMO channel 3 output/capture input.
100|PE.4 1/0 MFPO |General purpose digital /0 pin.
EBI_nWR O MFP2 |EBI write enable output pin.
SDO_DAT2 110 MFP3 |SD/SDIOO data line bit 2.
SPI3_CLK I/0 MFP5  |SPI3 serial clock pin.
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SCO_RST (0] MFP6 |Smart Card 0 reset pin.
USCIO_DAT1 110 MFP7 |USCIO data 1 pin.
QEIO_INDEX | MFP11 |Quadrature encoder O index input
EPWMO_CH3 1/0 MFP12 |EPWMO channel 3 output/capture input.
BPWMO_CH2 1/0 MFP13 |BPWMO channel 2 output/capture input.
101 |PE.3 1/0 MFPO |General purpose digital I1/0 pin.
EBI_MCLK (0] MFP2 |EBI external clock output pin.
SDO_DAT1 1/0 MFP3 |SD/SDIOO data line bit 1.
SPI3_MISO 1/0 MFP5 |SPI3 MISO (Master In, Slave Out) pin.
SCO_DAT 110 MFP6 |Smart Card O data pin.
USCIO_DATO 110 MFP7 |USCIO data O pin.
QEIO_A | MFP11 |Quadrature encoder 0 phase A input
EPWMO_CH4 1/0 MFP12 |EPWMO channel 4 output/capture input.
BPWMO_CH1 1/0 MFP13 |BPWMO channel 1 output/capture input.
102 |PE.2 1/0 MFPO |General purpose digital /0 pin.
EBI_ALE O MFP2 |EBI address latch enable output pin.
SDO_DATO 1/10 MFP3 |SD/SDIOO data line bit 0.
SPI3_MOSI 1/0 MFP5 |SPI3 MOSI (Master Out, Slave In) pin.
SCO_CLK (0] MFP6 |Smart Card 0 clock pin.
USCIO_CLK 1/0 MFP7 |USCIO clock pin.
QEIO_B | MFP11 |Quadrature encoder O phase B input
EPWMO_CH5 1/0 MFP12 |EPWMO channel 5 output/capture input.
BPWMO_CHO 1/0 MFP13 |BPWMO channel 0 output/capture input.
103|Vss P MFPO |Ground pin for digital circuit.
104 |Vpp P MFPOQO |Power supply for 1/0 ports and LDO source for internal
PLL and digital circuit.
105|PE.1 1/0 MFPO |General purpose digital /0 pin.
EBI_AD10 1/0 MFP2 |EBI address/data bus bit 10.
QSPIO_MISOO0 1/0 MFP3 |QSPIO MISOO (Master In, Slave Out) pin.
SC2_DAT I/0 MFP4 |Smart Card 2 data pin.
12S0_BCLK o MFP5  |1?S0 bit clock output pin.
SPI1_MISO I/0 MFP6 |SPI1 MISO (Master In, Slave Out) pin.
UART3_TXD O MFP7 |UART3 data transmitter output pin.
[2C1_SCL I/ MFP8 [1’C1 clock pin.
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UART4_nCTS | MFP9 |UART4 clear to Send input pin.

106 |PE.O I/0 MFPO |General purpose digital I/O pin.
EBI_AD11 1/0 MFP2 |EBI address/data bus bit 11.
QSPIO_MOSIO 1/0 MFP3 |QSPI0 MOSIO (Master Out, Slave In) pin.
SC2_CLK (@] MFP4 |Smart Card 2 clock pin.
12S0_MCLK (@] MFP5  |1SO master clock output pin.

SPI1_MOSI 1/0 MFP6 |SPI1 MOSI (Master Out, Slave In) pin.
UART3_RXD [ MFP7 |UART3 data receiver input pin.
I2C1_SDA 110 MFP8 |I°C1 data input/output pin.
UART4_nRTS O MFP9 |UART4 request to Send output pin.

107 |PH.8 1/0 MFPO |General purpose digital /0 pin.
EBI_AD12 1/0 MFP2 |EBI address/data bus bit 12.
QSPIO_CLK 1/0 MFP3 |QSPIO serial clock pin.

SC2_PWR (0] MFP4  |Smart Card 2 power pin.

12S0_DI I MFP5  |I?SO data input pin.

SPI1_CLK I/0 MFP6 |SPI1 serial clock pin.
UART3_nRTS O MFP7 |UART3 request to Send output pin.
12C1_SMBAL O MFP8 |I’C1 SMBus SMBALTER pin
12C2_SCL 110 MFP9  |I°C2 clock pin.

UART1_TXD (0] MFP10 |UART1 data transmitter output pin.

108 |PH.9 1/0 MFPQO |General purpose digital /0 pin.
EBI_AD13 I/0 MFP2 |EBI address/data bus bit 13.
QSPIO_SS 1/0 MFP3 |QSPIO slave select pin.
SC2_RST (0] MFP4 |Smart Card 2 reset pin.
12S0_DO 0 MFP5  |I?SO data output pin.
SPI1_SS 1/0 MFP6 |SPI1 slave select pin.
UART3_nCTS | MFP7 |UART3 clear to Send input pin.
I2C1_SMBSUS 0 MFP8  [I’C1 SMBus SMBSUS pin (PMBus CONTROL pin)
12C2_SDA 110 MFP9  |I*C2 data input/output pin.
UART1_RXD | MFP10 |UARTL1 data receiver input pin.

109|PH.10 1/0 MFPO |General purpose digital /0 pin.
EBI_AD14 1/0 MFP2 |EBI address/data bus bit 14.
QSPI0O_MISO1 110 MFP3 |QSPIO MISO1 (Master In, Slave Out) pin.
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SC2_nCD | MFP4 |Smart Card 2 card detect pin.
12S0_LRCK (0] MFP5  [12S0 left right channel clock output pin.
SPI1_I2SMCLK I/0 MFP6 [SPI1 I°S master clock output pin
UART4_TXD O MFP7 |UART4 data transmitter output pin.
UARTO_TXD (@] MFP8 |UARTO data transmitter output pin.
110(PH.11 1/0 MFPO |General purpose digital I1/0 pin.
EBI_AD15 1/0 MFP2 |EBI address/data bus bit 15.
QSPI0_MOSI1 1/0 MFP3 |QSPIO MOSI1 (Master Out, Slave In) pin.
UART4_RXD [ MFP7 |UART4 data receiver input pin.
UARTO_RXD | MFP8 |UARTO data receiver input pin.
EPWMO_CH5 1/0 MFP11 |EPWMO channel 5 output/capture input.
111|PD.14 1/0 MFPO |General purpose digital I/O pin.
EBI_nCSO (0] MFP2 |EBI chip select 0 output pin.
SPI3_I2SMCLK 1/0 MFP3  |SPI3 I°S master clock output pin
SC1_nCD | MFP4 |Smart Card 1 card detect pin.
USCIO_CTLO 1/0 MFP5  |USCIO control O pin.
SPIO_I2SMCLK I/0 MFP6 [SPIO I°S master clock output pin
EPWMO0_CH4 1/0 MFP11 |EPWMO channel 4 output/capture input.
25 | D4 | 49 [112|Vss P MFPO |Ground pin for digital circuit.
26 | A5 | 50 |113|Vsw MFPO
27 | A4 | 51 (114 Vo P MFPO [Power supply for 1/O ports and LDO source for internal
PLL and digital circuit.
28 | B5 | 52 |115|LDO_CAP A MFPO  [LDO output pin.
A3 | 53 |116|PB.15 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH15 A MFP1 |EADCO channel 15 analog input.
EBI_AD12 I/0 MFP2 |EBI address/data bus bit 12.
SC1_PWR O MFP3 |Smart Card 1 power pin.
SPIO_SS 1/0 MFP4 |SPIO slave select pin.
USCIO_CTL1 1/0 MFP5 |USCIO control 1 pin.
UARTO_nCTS | MFP6 |UARTO clear to Send input pin.
UART3_TXD O MFP7 |UART3 data transmitter output pin.
12C2_SMBAL O MFP8 |I’C2 SMBus SMBALTER pin
EPWM1_CHO 1/0 MFP11 |EPWML1 channel O output/capture input.
TMO_EXT 1/0 MFP13 |TimerO external capture input/toggle output pin.
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USB_VBUS_EN (0] MFP14 |USB external VBUS regulator enable pin.
29 | C5] 54 [117|PB.14 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH14 A MFP1 |EADCO channel 14 analog input.
EBI_AD13 1/0 MFP2 |EBI address/data bus bit 13.
SC1_RST (@] MFP3 |Smart Card 1 reset pin.
SPI0_CLK 1/0 MFP4 |SPIO serial clock pin.
USCIO_DAT1 1/0 MFP5 |USCIO data 1 pin.
UARTO_nRTS (0] MFP6 |UARTO request to Send output pin.
UART3_RXD [ MFP7 |UART3 data receiver input pin.
12C2_SMBSUS 0 MFP8  [I’C2 SMBus SMBSUS pin (PMBus CONTROL pin)
EPWM1_CH1 1/0 MFP11 |EPWML1 channel 1 output/capture input.
TM1_EXT 1/0 MFP13 |Timerl external capture input/toggle output pin.
CLKO O MFP14 |Clock Out
USB_VBUS_ST [ MFP15 |USB external VBUS regulator status pin.
30 | B4 | 55 [118|PB.13 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH13 A MFP1 |EADCO channel 13 analog input.
DAC1_OuUT A MFP1 |DAC1 channel analog output.
ACMPO_P3 A MFP1 [|Analog comparator O positive input 3 pin.
ACMP1_P3 A MFP1 [|Analog comparator 1 positive input 3 pin.
EBI_AD14 1/0 MFP2 |EBI address/data bus bit 14.
SC1_DAT I/0 MFP3 |Smart Card 1 data pin.
SPI0_MISO I/0 MFP4  |SPIO MISO (Master In, Slave Out) pin.
USCIO_DATO 1/10 MFP5 |USCIO data O pin.
UARTO_TXD (0] MFP6 |UARTO data transmitter output pin.
UART3_nRTS O MFP7 |UART3 request to Send output pin.
12C2_SCL 110 MFP8  |I°C2 clock pin.
EPWM1_CH2 1/0 MFP11 |EPWML1 channel 2 output/capture input.
TM2_EXT 1/0 MFP13 |Timer2 external capture input/toggle output pin.
31| C4] 56 (119|PB.12 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH12 A MFP1 |EADCO channel 12 analog input.
DACO_OUT A MFP1 |DACO channel analog output.
ACMPO_P2 A MFP1 |Analog comparator O positive input 2 pin.
ACMP1_P2 A MFP1 [|Analog comparator 1 positive input 2 pin.
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EBI_AD15 1/0 MFP2 |EBI address/data bus bit 15.
SC1_CLK (0] MFP3 |Smart Card 1 clock pin.
SPIO_MOSI I/0 MFP4 |SPIO MOSI (Master Out, Slave In) pin.
USCIO_CLK 1/0 MFP5 |USCIO clock pin.
UARTO_RXD | MFP6 |UARTO data receiver input pin.
UART3_nCTS | MFP7 |UART3 clear to Send input pin.
12C2_SDA 110 MFP8 |I°C2 data input/output pin.
SDO_nCD [ MFP9 |SD/SDIOO card detect input pin
EPWM1_CH3 1/0 MFP11 |EPWML1 channel 3 output/capture input.
TM3_EXT 110 MFP13 |Timer3 external capture input/toggle output pin.
32 | A2 | 57 |120|AVp P MFPO |Power supply for internal analog circuit.
58 |121 |Vrer A MFPO [ADC reference voltage input.
Note: This pin needs to be connected with a 1uF
capacitor.
B3| 59 |122|AVss P MFPO |Ground pin for analog circuit.
60 [123|PB.11 1/0 MFPO |General purpose digital I/O pin.
EADCO_CH11 A MFP1 |EADCO channel 11 analog input.
EBI_ADR16 (0] MFP2 |EBI address bus bit 16.
UARTO_nCTS | MFP5 |UARTO clear to Send input pin.
UART4_TXD O MFP6 |UART4 data transmitter output pin.
I2C1_SCL 110 MFP7  [I*C1 clock pin.
CANO_TXD (0] MFP8 |CANO bus transmitter output.
SPIO_I2SMCLK 1/0 MFP9  |SPIO I°S master clock output pin
BPWM1_CHO 1/0 MFP10 |BPWML1 channel 0 output/capture input.
SPI3_CLK I/0 MFP11 |SPI3 serial clock pin.
61 [124|PB.10 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH10 A MFP1 |EADCO channel 10 analog input.
EBI_ADR17 O MFP2 |EBI address bus bit 17.
USCI1_CTLO 1/0 MFP4 |USCI1 control O pin.
UARTO_nRTS O MFP5 |UARTO request to Send output pin.
UART4_RXD | MFP6 |UART4 data receiver input pin.
12C1_SDA 1/0 MFP7 |I*C1 data input/output pin.
CANO_RXD | MFP8 |CANO bus receiver input.
BPWM1_CH1 1/0 MFP10 |BPWML1 channel 1 output/capture input.
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SPI3_SS I/0 MFP11 |SPI3 slave select pin.
62 [125|PB.9 I/0 MFPO |General purpose digital I/O pin.

EADCO_CH9 A MFP1 |EADCO channel 9 analog input.
EBI_ADR18 O MFP2 |EBI address bus bit 18.
USCI1_CTL1 1/0 MFP4 |USCI1 control 1 pin.
UARTO_TXD (@] MFP5 |UARTO data transmitter output pin.
UART1_nCTS [ MFP6 |UART1 clear to Send input pin.
12C1_SMBAL O MFP7 |I’C1 SMBus SMBALTER pin
BPWM1_CH2 1/0 MFP10 |BPWML1 channel 2 output/capture input.
SPI3_MISO I/0 MFP11 |SPI3 MISO (Master In, Slave Out) pin.
INT7 | MFP13 |External interrupt 7 input pin.

C3| 63 |126|PB.8 1/0 MFPO |General purpose digital I/O pin.
EADCO_CH8 A MFP1 |EADCO channel 8 analog input.
EBI_ADR19 O MFP2 |EBI address bus bit 19.
USCI1_CLK I/0 MFP4 |USCI1 clock pin.
UARTO_RXD | MFP5 |UARTO data receiver input pin.
UART1 _nRTS O MFP6 |UART1 request to Send output pin.
12C1_SMBSUS o} MFP7 [1’C1 SMBus SMBSUS pin (PMBus CONTROL pin)
BPWM1_CH3 1/0 MFP10 |BPWML1 channel 3 output/capture input.
SPI3_MOSI 1/0 MFP11 |SPI3 MOSI (Master Out, Slave In) pin.
INT6 | MFP13 |External interrupt 6 input pin.

Al | 64 |127|PB.7 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH7 A MFP1 |EADCO channel 7 analog input.
EBI_nWRL (0] MFP2 |EBI low byte write enable output pin.
USCI1_DATO 1/0 MFP4 |USCI1 data O pin.
UART1_TXD O MFP6 |UART1 data transmitter output pin.
EBI_nCSO0 O MFP8 |EBI chip select 0 output pin.
BPWM1_CH4 1/0 MFP10 |BPWML1 channel 4 output/capture input.
EPWM1_BRAKEO | MFP11 |EPWML1 Brake 0 input pin.
EPWM1_CH4 1/0 MFP12 |EPWML1 channel 4 output/capture input.
INT5 | MFP13 |External interrupt 5 input pin.
USB_VBUS_ST | MFP14 |USB external VBUS regulator status pin.
ACMPO_O (0] MFP15 |Analog comparator O output pin.
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B2| 1 |128|PB.6 I/0 MFPO |General purpose digital I/O pin.
EADCO_CH6 A MFP1 |EADCO channel 6 analog input.
EBI_nWRH (0] MFP2 |EBI high byte write enable output pin
USCI1_DAT1 1/0 MFP4 |USCI1 data 1 pin.
UART1_RXD | MFP6 |UART1 data receiver input pin.
EBI_nCS1 (@] MFP8 |EBI chip select 1 output pin.
BPWM1_CH5 1/0 MFP10 |BPWML1 channel 5 output/capture input.
EPWM1_BRAKE1 | MFP11 |EPWML1 Brake 1 input pin.
EPWM1_CH5 1/0 MFP12 |EPWML1 channel 5 output/capture input.
INT4 | MFP13 |External interrupt 4 input pin.
USB_VBUS_EN MFP14 |USB external VBUS regulator enable pin.
ACMP1_0O (0] MFP15 |Analog comparator 1 output pin.
4.1.6 M2351 Multi-function Summary Table
Group Pin Name GPIO MFP Type [Description
ACMPO_N PB.3 MFP1 A Analog comparator 0 negative input pin.
PC.12 MFP14 (0]
ACMPO_O PC.1 MFP14 (0] Analog comparator 0 output pin.
PB.7 MFP15 (0]
ACMPO ACMPO_PO PA.11 MFP1 A Analog comparator 0 positive input 0 pin.
ACMPO_P1 PB.2 MFP1 A Analog comparator 0 positive input 1 pin.
ACMPO_P2 PB.12 MFP1 A Analog comparator 0 positive input 2 pin.
ACMPO_P3 PB.13 MFP1 A Analog comparator 0 positive input 3 pin.
ACMPO_WLAT PA.7 MFP13 | Analog comparator 0 window latch input pin
ACMP1_N PB.5 MFP1 A Analog comparator 1 negative input pin.
PB.6 MFP15 (0]
ACMP1_O PC.11 MFP14 (0] Analog comparator 1 output pin.
PC.0 MFP14 (0]
ACMP1 ACMP1_PO PA.10 MFP1 A Analog comparator 1 positive input 0 pin.
ACMP1_P1 PB.4 MFP1 A Analog comparator 1 positive input 1 pin.
ACMP1_P2 PB.12 MFP1 A Analog comparator 1 positive input 2 pin.
ACMP1_P3 PB.13 MFP1 A Analog comparator 1 positive input 3 pin.
ACMP1_WLAT PA.6 MFP13 | Analog comparator 1 window latch input pin
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PA.11 MFP9 I{e]
PA.O MFP12 110
BPWMO_CHO BPWMO channel 0 output/capture input.
PG.14 MFP12 110
PE.2 MFP13 110
PA.10 MFP9 I{e]
PA.1 MFP12 I{e]
BPWMO_CH1 BPWMO channel 1 output/capture input.
PG.13 MFP12 I{e]
PE.3 MFP13 110
PA.9 MFP9 110
PA.2 MFP12 I{e]
BPWMO_CH2 BPWMO channel 2 output/capture input.
PG.12 MFP12 I{e]
PE.4 MFP13 I{e]
PA.8 MFP9 110
BPWMO
PA.3 MFP12 I{e]
BPWMO_CH3 BPWMO channel 3 output/capture input.
PG.11 MFP12 I{e]
PE.5 MFP13 I{e]
PC.13 MFP9 I{e]
PF.5 MFP8 I{e]
BPWMO_CH4 PA.4 MFP12 110 BPWMO channel 4 output/capture input.
PG.10 MFP12 110
PE.6 MFP13 110
PD.12 MFP9 I{e]
PF.4 MFP8 I{e]
BPWMO_CH5 PA.5 MFP12 110 BPWMO channel 5 output/capture input.
PG.9 MFP12 110
PE.7 MFP13 110
PF.3 MFP11 110
PC.7 MFP12 I{e]
BPWM1_CHO BPWML1 channel 0 output/capture input.
PF.0 MFP12 I{e]
PB.11 MFP10 I{e]
BPWM1
PF.2 MFP11 110
PC.6 MFP12 110
BPWM1_CH1 BPWML1 channel 1 output/capture input.
PF.1 MFP12 110
PB.10 MFP10 I{e]
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PA.7 MFP12 I{e]
BPWM1_CH2 PA.12 MFP11 110 BPWML1 channel 2 output/capture input.
PB.9 MFP10 110
PA.6 MFP12 110
BPWM1_CH3 PA.13 MFP11 110 BPWM1 channel 3 output/capture input.
PB.8 MFP10 I{e]
PC.8 MFP12 I{e]
BPWM1_CH4 PA.14 MFP11 110 BPWMZ1 channel 4 output/capture input.
PB.7 MFP10 I{e]
PB.6 MFP10 110
BPWM1_CH5 PE.13 MFP12 110 BPWML1 channel 5 output/capture input.
PA.15 MFP11 I{e]
PD.10 MFP4 |
PA.4 MFP10 |
PE.15 MFP4 |
CANO_RXD CANO bus receiver input.
PC.4 MFP10 |
PA.13 MFP6 |
PB.10 MFP8 |
CANO
PD.11 MFP4 (0]
PA5 MFP10 (0]
PE.14 MFP4 (0]
CANO_TXD CANO bus transmitter output.
PC.5 MFP10 e}
PA.12 MFP6 e}
PB.11 MFP8 e}
PC.13 MFP13 (0]
PD.12 MFP13 o
CLKO CLKO Clock Out
PG.15 MFP14 e}
PB.14 MFP14 o
DACO_OUT PB.12 MFP1 A DACO channel analog output.
DACO PA.10 MFP14 |
DACO_ST DACO external trigger input.
PA.O MFP15 |
DAC1_OuUT PB.13 MFP1 A DAC1 channel analog output.
DAC1 PA.11 MFP14 |
DAC1_ST DAC1 external trigger input.
PA.1 MFP15 |
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EADCO_CHO PB.O MFP1 A EADCO channel 0 analog input.
EADCO_CH1 PB.1 MFP1 A EADCO channel 1 analog input.
EADCO_CH2 PB.2 MFP1 A EADCO channel 2 analog input.
EADCO_CH3 PB.3 MFP1 A EADCO channel 3 analog input.
EADCO_CH4 PB.4 MFP1 A EADCO channel 4 analog input.
EADCO_CH5 PB.5 MFP1 A EADCO channel 5 analog input.
EADCO_CH6 PB.6 MFP1 A EADCO channel 6 analog input.
EADCO_CH7 PB.7 MFP1 A EADCO channel 7 analog input.
EADCO_CH8 PB.8 MFP1 A EADCO channel 8 analog input.
EADCO_CH9 PB.9 MFP1 A EADCO channel 9 analog input.
EADCO
EADCO_CH10 PB.10 MFP1 A EADCO channel 10 analog input.
EADCO_CH11 PB.11 MFP1 A EADCO channel 11 analog input.
EADCO_CH12 PB.12 MFP1 A EADCO channel 12 analog input.
EADCO_CH13 PB.13 MFP1 A EADCO channel 13 analog input.
EADCO_CH14 PB.14 MFP1 A EADCO channel 14 analog input.
EADCO_CH15 PB.15 MFP1 A EADCO channel 15 analog input.
PC.13 MFP14 |
PD.12 MFP14 |
EADCO_ST EADCO external trigger input.
PF.5 MFP11 |
PG.15 MFP15 |
PC.0 MFP2 I[e]
EBI_ADO EBI address/data bus bit 0.
PG.9 MFP2 I{e]
PC.1 MFP2 I{e]
EBI_AD1 EBI address/data bus bit 1.
PG.10 MFP2 I{e]
PC.2 MFP2 110
EBI_AD2 EBI address/data bus bit 2.
PG.11 MFP2 110
PC.3 MFP2 110
EBI EBI_AD3 EBI address/data bus bit 3.
PG.12 MFP2 I{e]
PC.4 MFP2 I{e]
EBI_AD4 EBI address/data bus bit 4.
PG.13 MFP2 I{e]
PC5 MFP2 110
EBI_AD5 EBI address/data bus bit 5.
PG.14 MFP2 110
PA.6 MFP2 110
EBI_ADG6 EBI address/data bus bit 6.
PD.8 MFP2 I{e]
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PA.7 MFP2 I{e]
EBI_AD7 EBI address/data bus bit 7.
PD.9 MFP2 110
PC.6 MFP2 110
EBI_ADS8 EBI address/data bus bit 8.
PE.14 MFP2 110
PC.7 MFP2 I{e]
EBI_AD9 EBI address/data bus bit 9.
PE.15 MFP2 I{e]
PD.3 MFP2 I{e]
EBI_AD10 PD.13 MFP2 110 EBI address/data bus bit 10.
PE.1 MFP2 I{e]
PD.2 MFP2 I{e]
EBI_AD11 EBI address/data bus bit 11.
PE.O MFP2 I{e]
PD.1 MFP2 I{e]
EBI_AD12 PH.8 MFP2 110 EBI address/data bus bit 12.
PB.15 MFP2 I{e]
PD.O MFP2 I{e]
EBI_AD13 PH.9 MFP2 110 EBI address/data bus bit 13.
PB.14 MFP2 I{e]
PH.10 MFP2 I{e]
EBI_AD14 EBI address/data bus bit 14.
PB.13 MFP2 110
PH.11 MFP2 110
EBI_AD15 EBI address/data bus bit 15.
PB.12 MFP2 I[e]
PB.5 MFP2 e}
EBI_ADRO EBI address bus bit 0.
PH.7 MFP2 e}
PB.4 MFP2 e}
EBI_ADR1 EBI address bus bit 1.
PH.6 MFP2 e}
PB.3 MFP2 e}
EBI_ADR2 EBI address bus bit 2.
PH.5 MFP2 e}
PB.2 MFP2 o
EBI_ADR3 EBI address bus bit 3.
PH.4 MFP2 o
EBI_ADR4 PC.12 MFP2 (0] EBI address bus bit 4.
EBI_ADR5 PC.11 MFP2 (0] EBI address bus bit 5.
EBI_ADRG6 PC.10 MFP2 (0] EBI address bus bit 6.
EBI_ADR7 PC.9 MFP2 (0] EBI address bus bit 7.
EBI_ADRS8 PB.1 MFP2 o EBI address bus bit 8.
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EBI_ADR9 PB.O MFP2 o} EBI address bus bit 9.
PC.13 MFP2 e}

EBI_ADR10 EBI address bus bit 10.
PE.8 MFP2 e}
PG.2 MFP2 e}

EBI_ADR11 EBI address bus bit 11.
PE.9 MFP2 o
PG.3 MFP2 o

EBI_ADR12 EBI address bus bit 12.
PE.10 MFP2 e}
PG.4 MFP2 e}

EBI_ADR13 EBI address bus bit 13.
PE.11 MFP2 e}
PF.11 MFP2 e}

EBI_ADR14 EBI address bus bit 14.
PE.12 MFP2 e}
PF.10 MFP2 e}

EBI_ADRI15 EBI address bus bit 15.
PE.13 MFP2 e}
PF.9 MFP2 e}

EBI_ADR16 PC.8 MFP2 (0] EBI address bus bit 16.
PB.11 MFP2 e}
PF.8 MFP2 e}

EBI_ADR17 EBI address bus bit 17.
PB.10 MFP2 e}
PF.7 MFP2 e}

EBI_ADR18 EBI address bus bit 18.
PB.9 MFP2 e}
PF.6 MFP2 e}

EBI_ADR19 EBI address bus bit 19.
PB.8 MFP2 e}
PA.8 MFP2 e}

EBI_ALE EBI address latch enable output pin.
PE.2 MFP2 e}
PA.9 MFP2 e}

EBI_MCLK EBI external clock output pin.
PE.3 MFP2 e}
PD.12 MFP2 e}
PF.6 MFP7 o

EBI_nCSO PF.3 MFP2 (0] EBI chip select 0 output pin.
PD.14 MFP2 o
PB.7 MFP8 o
PB.6 MFP8 (0]

EBI_nCS1 PD.11 MFP2 (0] EBI chip select 1 output pin.
PF.2 MFP2 o
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EBI_nCS2 PD.10 MFP2 (0] EBI chip select 2 output pin.
PA.11 MFP2 (0]
EBI_nRD EBI read enable output pin.
PE.5 MFP2 (0]
PA.10 MFP2 (0]
EBI_nWR EBI write enable output pin.
PE.4 MFP2 o
EBI_nWRH PB.6 MFP2 (0] EBI high byte write enable output pin
EBI_nWRL PB.7 MFP2 (0] EBI low byte write enable output pin.
PA.10 MFP11 |
ECAPO_ICO Enhanced capture unit O input O pin.
PE.8 MFP12 |
PA.9 MFP11 |
ECAPO ECAPO_IC1 Enhanced capture unit O input 1 pin.
PE.9 MFP12 |
PA.8 MFP11 |
ECAPO_IC2 Enhanced capture unit O input 2 pin.
PE.10 MFP12 |
PC.10 MFP11 |
ECAP1_ICO Enhanced capture unit 1 input O pin.
PE.13 MFP13 |
PC.11 MFP11 |
ECAP1 ECAP1_IC1 Enhanced capture unit 1 input 1 pin.
PE.12 MFP13 |
PC.12 MFP11 |
ECAP1_IC2 Enhanced capture unit 1 input 2 pin.
PE.11 MFP13 |
PB.5 MFP6 110
PC.12 MFP4 110
PF.3 MFP4 110
12C0_SCL PE.13 MFP4 110 12C0 clock pin.
PAS MFP9 110
PC.1 MFP9 110
PD.7 MFP4 110
12C0 PB.4 MFP6 110
PC.11 MFP4 110
PF.2 MFP4 110
12C0_SDA PC.8 MFP4 110 12C0 data input/output pin.
PA4 MFP9 110
PC.0 MFP9 110
PD.6 MFP4 110
12C0_SMBAL PG.2 MFP4 (0] 12C0 SMBus SMBALTER pin
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PC.3 MFP9 (0]
12C0 SMBSUS PG.3 MFP4 O |12co SMBus SMBSUS pin (PMBus CONTROL
- PC.2 MFP9 o [|PM
PB.1 MFP9 110
PG.2 MFP5 110
PA.7 MFP8 110
PA.3 MFP9 110
PF.0 MFP3 110
12C1_SCL 12C1 clock pin.
PC.5 MFP9 110
PD.5 MFP4 110
PA.12 MFP4 110
PE.1 MFP8 110
PB.11 MFP7 110
PB.0 MFP9 110
PG.3 MFP5 110
PA.6 MFP8 110
12C1
PA.2 MFP9 110
PF.1 MFP3 110
12C1_SDA I12C1 data input/output pin.
PC.4 MFP9 110
PD.4 MFP4 110
PA.13 MFP4 110
PE.O MFP8 110
PB.10 MFP7 110
PC.7 MFP8 (0]
12C1_SMBAL PH.8 MFP8 (0] 12C1 SMBus SMBALTER pin
PB.9 MFP7 (0]
PC.6 MFP8 (0]
12C1_SMBSUS PH.9 MEPS o :)2"(]2)1 SMBus SMBSUS pin (PMBus CONTROL
PB.8 MFP7 (0]
PA.11 MFP7 110
PA.1 MFP9 110
12C2 12C2_SCL PD.9 MFP3 110 12C2 clock pin.
PD.1 MFP6 110
PA.14 MFP6 110
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PH.8 MFP9 I{e]
PB.13 MFP8 110
PA.10 MFP7 110
PA.O MFP9 110
PD.8 MFP3 I{e]
12C2_SDA PD.O MFP6 110 I12C2 data input/output pin.
PA.15 MFP6 I{e]
PH.9 MFP9 I{e]
PB.12 MFP8 I{e]
12C2_SMBAL PB.15 MFP8 e} I12C2 SMBus SMBALTER pin
12C2_SMBSUS PB.14 MEP8 o Ip2"(1:)2 SMBus SMBSUS pin (PMBus CONTROL
PB.5 MFP10 e}
PF.10 MFP4 e}
PE.8 MFP4 e}
12S0_BCLK 12S0 bit clock output pin.
PC.4 MFP6 o}
PA.12 MFP2 (0]
PE.1 MFP5 o
PB.3 MFP10 |
PF.8 MFP4 |
PE.10 MFP4 |
12S0_DlI 12S0 data input pin.
PC.2 MFP6 |
PA.14 MFP2 |
12S0
PH.8 MFP5 |
PB.2 MFP10 e}
PF.7 MFP4 o
PE.11 MFP4 o
12S0_DO 12S0 data output pin.
PC.1 MFP6 o
PA.15 MFP2 (0]
PH.9 MFP5 o
PB.1 MFP10 o
PF.6 MFP4 o
12S0_LRCK 12S0 left right channel clock output pin.
PE.12 MFP4 o
PC.0 MFP6 o}
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PH.10 MFP5 o}
PB.4 MFP10 e}
PF.9 MFP4 e}
PE.9 MFP4 e}
12S0_MCLK 12S0 master clock output pin.
PC.3 MFP6 o
PA.13 MFP2 o
PE.O MFP5 e}
ICE_CLK PF.1 MFP14 | Serial wired debugger clock pin.
ICE
ICE_DAT PF.0 MFP14 (0] Serial wired debugger data pin.
PB.5 MFP15 |
INTO INTO External interrupt O input pin.
PA.6 MFP15 |
PB.4 MFP15 |
INT1 INT1 External interrupt 1 input pin.
PA.7 MFP15 |
PB.3 MFP15 |
INT2 INT2 External interrupt 2 input pin.
PC.6 MFP15 |
PB.2 MFP15 |
INT3 INT3 External interrupt 3 input pin.
PC.7 MFP15 |
PB.6 MFP13 |
INT4 INT4 External interrupt 4 input pin.
PA.8 MFP15 |
PD.12 MFP15 |
INT5S INT5S External interrupt 5 input pin.
PB.7 MFP13 |
PD.11 MFP15 |
INT6 INT6 External interrupt 6 input pin.
PB.8 MFP13 |
PD.10 MFP15 |
INT7 INT7 External interrupt 7 input pin.
PB.9 MFP13 |
PB.1 MFP13 |
EPWMO0_BRAKEO EPWMO Brake 0 input pin.
PE.8 MFP11 |
PB.O MFP13 |
EPWMO_BRAKE1 EPWMO Brake 1 input pin.
PE.9 MFP11 |
EPWMO PB.5 MFP11 I{e]
PE.8 MFP10 /10
EPWMO_CHO EPWMO channel 0 output/capture input.
PA5 MFP13 /10
PE.7 MFP12 110
EPWMO_CH1 PB.4 MFP11 110 EPWMO channel 1 output/capture input.
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PE.9 MFP10 I{e]
PA4 MFP13 110
PE.6 MFP12 110
PB.3 MFP11 110
PE.10 MFP10 I{e]
EPWMO0_CH2 EPWMO channel 2 output/capture input.
PA.3 MFP13 I{e]
PE.5 MFP12 110
PB.2 MFP11 110
PE.11 MFP10 110
EPWMO_CH3 EPWMO channel 3 output/capture input.
PA.2 MFP13 110
PE.4 MFP12 110
PB.1 MFP11 110
PE.12 MFP10 110
EPWMO_CH4 PA.1 MFP13 110 EPWMO channel 4 output/capture input.
PE.3 MFP12 110
PD.14 MFP11 110
PB.O MFP11 110
PE.13 MFP10 110
EPWMO_CH5 PA.O MFP13 110 EPWMO channel 5 output/capture input.
PE.2 MFP12 110
PH.11 MFP11 110
EPWMO_SYNC_IN PA.15 MFP12 | EPWMO counter synchronous trigger input pin.
PA.11 MFP10 (0] .
EPWMO_SYNC_OUT E::WMO counter synchronous trigger output
PF.5 MFP9 o [|P™
PE.10 MFP11 |
EPWM1_BRAKEO EPWM1 Brake 0 input pin.
PB.7 MFP11 |
PB.6 MFP11 |
EPWM1_BRAKE1 EPWM1 Brake 1 input pin.
PE.11 MFP11 |
PC.12 MFP12 110
EPWM1
PE.13 MFP11 110
EPWM1_CHO EPWML1 channel 0 output/capture input.
PC.5 MFP12 110
PB.15 MFP11 110
PC.11 MFP12 110
EPWM1_CH1 EPWMZ1 channel 1 output/capture input.
PC.8 MFP11 110
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PC.4 MFP12 lfe}
PB.14 MFP11 110
PC.10 MFP12 110
PC.7 MFP11 110
EPWM1_CH2 EPWMZ1 channel 2 output/capture input.
PC.3 MFP12 lfe}
PB.13 MFP11 lfe}
PC.9 MFP12 110
PC.6 MFP11 110
EPWM1_CH3 EPWML1 channel 3 output/capture input.
PC.2 MFP12 110
PB.12 MFP11 110
PB.1 MFP12 110
PA.7 MFP11 110
EPWM1_CH4 EPWML1 channel 4 output/capture input.
PC.1 MFP12 110
PB.7 MFP12 110
PB.6 MFP12 110
PB.O MFP12 110
EPWM1_CH5 EPWML1 channel 5 output/capture input.
PA.6 MFP11 110
PC.0 MFP12 110
PD.11 MFP10 |
QEIO_A PA.4 MFP14 | Quadrature encoder 0 phase A input
PE.3 MFP11 |
PD.10 MFP10 |
QEIO QEIO_B PA.3 MFP14 | Quadrature encoder 0 phase B input
PE.2 MFP11 |
PD.12 MFP10 |
QEIO_INDEX PA.5 MFP14 | Quadrature encoder 0 index input
PE.4 MFP11 |
PA.9 MFP10 |
QEI1_A PA.13 MFP12 | Quadrature encoder 1 phase A input
PE.6 MFP11 |
QEI1 PA.8 MFP10 |
QEI1L B PA.14 MFP12 | Quadrature encoder 1 phase B input
PE.5 MFP11 |
QEI1_INDEX PA.10 MFP10 | Quadrature encoder 1 index input
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PA.12 MFP12 |
PE.7 MFP11 |
PB.5 MFP9 (0]
PF.6 MFP3 (0]
SCO_CLK Smart Card 0 clock pin.
PA.O MFP6 o
PE.2 MFP6 o
PB.4 MFP9 110
PF.7 MFP3 110
SCO_DAT Smart Card 0 data pin.
PA.1 MFP6 110
PE.3 MFP6 110
PB.2 MFP9 (0]
PF.9 MFP3 (0]
SCo SCO0_PWR Smart Card 0 power pin.
PA.3 MFP6 o
PE.5 MFP6 o
PB.3 MFP9 o
PF.8 MFP3 (0]
SCO_RST Smart Card 0 reset pin.
PA.2 MFP6 (0]
PE.4 MFP6 (0]
PC.12 MFP9 |
PF.10 MFP3 |
SCO0_nCD Smart Card 0 card detect pin.
PA4 MFP6 |
PE.6 MFP6 |
PC.0 MFP5 (0]
SC1_CLK PD.4 MFP8 (0] Smart Card 1 clock pin.
PB.12 MFP3 (0]
PC.1 MFP5 110
SC1_DAT PD.5 MFP8 110 Smart Card 1 data pin.
PB.13 MFP3 110
SC1
PC.3 MFP5 (0]
SC1_PWR PD.7 MFP8 (0] Smart Card 1 power pin.
PB.15 MFP3 (0]
PC.2 MFP5 O
SC1_RST PD.6 MFP8 (0] Smart Card 1 reset pin.
PB.14 MFP3 (0]
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PC.4 MFP5 I
SC1_nCD PD.3 MFP8 | Smart Card 1 card detect pin.
PD.14 MFP4 |
PA.8 MFP3 (0]
PA.6 MFP6 e}
SC2_CLK PD.O MFP7 (0] Smart Card 2 clock pin.
PA.15 MFP7 (0]
PE.O MFP4 (0]
PA.9 MFP3 110
PA.7 MFP6 110
SC2_DAT PD.1 MFP7 110 Smart Card 2 data pin.
PA.14 MFP7 110
PE.1 MFP4 110
PA.11 MFP3 o
PC.7 MFP6 o
SC2
SC2_PWR PD.3 MFP7 (0] Smart Card 2 power pin.
PA.12 MFP7 (0]
PH.8 MFP4 (0]
PA.10 MFP3 O
PC.6 MFP6 (0]
SC2_RST PD.2 MFP7 O Smart Card 2 reset pin.
PA.13 MFP7 (0]
PH.9 MFP4 (0]
PC.13 MFP3 |
PA5 MFP6 |
SC2_nCD Smart Card 2 card detect pin.
PD.13 MFP7 |
PH.10 MFP4 |
PB.1 MFP3 (0]
SDO_CLK SD/SDIOO clock output pin
PE.6 MFP3 (0]
PB.O MFP3 110
SDO_CMD SD/SDIO0 command/response pin
SDO PE.7 MFP3 110
PB.2 MFP3 110
SDO_DATO SD/SDIOO data line bit 0.
PE.2 MFP3 110
SDO_DAT1 PB.3 MFP3 110 SD/SDIOO data line bit 1.
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PE.3 MFP3 I{e]
PB.4 MFP3 110
SDO_DAT2 SD/SDIOO data line bit 2.
PE.4 MFP3 110
PB.5 MFP3 110
SDO_DAT3 SD/SDIOO data line bit 3.
PE.5 MFP3 I{e]
PD.13 MFP3 |
SDO_nCD SD/SDIOO card detect input pin
PB.12 MFP9 |
PF.2 MFP5 I{e]
PA.2 MFP3 I{e]
QSPIO_CLK QSPIO0 serial clock pin.
PC.2 MFP4 I{e]
PH.8 MFP3 I{e]
PA.1 MFP3 I{e]
QSPIO_MISO0 PC.1 MFP4 110 QSPIO0 MISOO0 (Master In, Slave Out) pin.
PE.1 MFP3 I{e]
PA5 MFP3 I{e]
QSPI0_MISO1 PC.5 MFP4 110 QSPIO0 MISO1 (Master In, Slave Out) pin.
QSPIO PH.10 MFP3 I{e]
PA.O MFP3 I{e]
QSPI0O_MOSIO PC.0 MFP4 110 QSPI0 MOSIO (Master Out, Slave In) pin.
PE.O MFP3 I{e]
PA4 MFP3 I{e]
QSPI0_MOSI1 PC.4 MFP4 110 QSPI0 MOSI1 (Master Out, Slave In) pin.
PH.11 MFP3 I{e]
PA.3 MFP3 I{e]
QSPIO_SS PC.3 MFP4 110 QSPIO slave select pin.
PH.9 MFP3 l{e]
PF.8 MFP5 l{e]
PA.2 MFP4 I{e]
SPI0_CLK SPIO serial clock pin.
PD.2 MFP4 I{e]
PB.14 MFP4 I{e]
SPIO
PB.O MFP8 l{e]
PF.10 MFP5 l{e]
SPIO_I2SMCLK SPIO 12S master clock output pin
PA4 MFP4 110
PD.13 MFP4 I{e]
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PD.14 MFP6 I{e]
PB.11 MFP9 110
PF.7 MFP5 110
PA.1 MFP4 110

SPIO_MISO SPIO MISO (Master In, Slave Out) pin.
PD.1 MFP4 I{e]
PB.13 MFP4 I{e]
PF.6 MFP5 110
PA.O MFP4 110

SPI0_MOSI SPI0 MOSI (Master Out, Slave In) pin.
PD.O MFP4 110
PB.12 MFP4 110
PF.9 MFP5 110
PA.3 MFP4 110

SPIO_SS SPIO slave select pin.
PD.3 MFP4 110
PB.15 MFP4 110
PB.3 MFP5 110
PH.6 MFP3 110
PA.7 MFP4 110

SPI1_CLK SPI1 serial clock pin.
PC.1 MFP7 110
PD.5 MFP5 110
PH.8 MFP6 110
PB.1 MFP5 110
PAS MFP4 110

SPI1_I2SMCLK PC.4 MFP7 110 SPI1 12S master clock output pin
PD.13 MFP5 110

SPI1

PH.10 MFP6 110
PB.5 MFP5 110
PH.4 MFP3 110
PC.7 MFP4 110

SPI1_MISO SPI1 MISO (Master In, Slave Out) pin.
PC.3 MFP7 110
PD.7 MFP5 110
PE.1 MFP6 110
PB.4 MFP5 110

SPI1_MOSI PH.5 MFP3 110 SPI1 MOSI (Master Out, Slave In) pin.
PC.6 MFP4 110
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PC.2 MFP7 I{e]
PD.6 MFP5 110
PE.O MFP6 110
PB.2 MFP5 110
PH.7 MFP3 I{e]
PA.6 MFP4 I{e]
SPI1_SS SPI1 slave select pin.
PC.0 MFP7 I{e]
PD.4 MFP5 I{e]
PH.9 MFP6 I{e]
PA.10 MFP4 I{e]
PG.3 MFP3 I{e]
SPI2_CLK SPI2 serial clock pin.
PE.8 MFP5 I{e]
PA.13 MFP5 I{e]
PC.13 MFP4 I{e]
SPI2_I2SMCLK SPI2 12S master clock output pin
PE.12 MFP5 I{e]
PA.9 MFP4 I{e]
PG.4 MFP3 I{e]
SPI2_MISO SPI2 MISO (Master In, Slave Out) pin.
PE.9 MFP5 I{e]
SPI2
PA.14 MFP5 I{e]
PA.8 MFP4 110
PF.11 MFP3 I{e]
SPI2_MOSI SPI2 MOSI (Master Out, Slave In) pin.
PE.10 MFP5 I{e]
PA.15 MFP5 I{e]
PA.11 MFP4 I{e]
PG.2 MFP3 l{e]
SPI2_SS SPI2 slave select pin.
PE.11 MFP5 l{e]
PA.12 MFP5 l{e]
PC.10 MFP6 I{e]
SPI3_CLK PE.4 MFP5 110 SPI3 serial clock pin.
PB.11 MFP11 I{e]
SPI3 PB.1 MFP6 110
SPI3_I2SMCLK PE.6 MFP5 110 SPI3 12S master clock output pin
PD.14 MFP3 l{e]
SPI3_MISO PC.12 MFP6 I{e] SPI3 MISO (Master In, Slave Out) pin.
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PE.3 MFP5 lfe}
PB.9 MFP11 110
PC.11 MFP6 110
SPI3_MOSI PE.2 MFP5 110 SPI3 MOSI (Master Out, Slave In) pin.
PB.8 MFP11 lfe}
PC.9 MFP6 lfe}
SPI3_SS PE.5 MFP5 110 SPI3 slave select pin.
PB.10 MFP11 110
TAMPERO TAMPERO PF.6 MFP10 110 TAMPER detector loop pin 0.
TAMPER1 TAMPER1 PF.7 MFP10 110 TAMPER detector loop pin 1.
TAMPER2 TAMPER2 PF.8 MFP10 110 TAMPER detector loop pin 2.
TAMPER3 TAMPER3 PF.9 MFP10 110 TAMPER detector loop pin 3.
TAMPER4 TAMPER4 PF.10 MFP10 110 TAMPER detector loop pin 4.
TAMPERS TAMPERS PF.11 MFP10 110 TAMPER detector loop pin 5.
PB.5 MFP14 110
TMO PG.2 MFP13 110 Timer0 event counter input/toggle output pin.
T™MO PC.7 MFP14 110
T™MO EXT PA.11 MFP13 o ijerO external capture input/toggle output
N PB.15 MFP13 o [P™
PB.4 MFP14 110
T™M1 PG.3 MFP13 110 Timerl event counter input/toggle output pin.
™1 PC.6 MFP14 110
T™M1 EXT PA.10 MFP13 o ijerl external capture input/toggle output
N PB.14 MFP13 o [P"™
PB.3 MFP14 110
PG4 MFP13 110
T™M2 Timer2 event counter input/toggle output pin.
PA.7 MFP14 110
T™M2
PD.O MFP14 110
T™M2 EXT PAS MFP13 o ijerz external capture input/toggle output
- PB.13 MFP13 o [P"™
PB.2 MFP14 110
T™M3 PF.11 MFP13 110 Timer3 event counter input/toggle output pin.
™ PA.6 MFP14 110
TM3_EXT PA.8 MFP13 /O |Timer3 external capture input/toggle output
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PB.12 MFP13 o [Pin
TRACE_DATA3 PE.8 MFP14 (0] ETM Trace Data 3 output pin
TRACE_DATA2 PE.9 MFP14 (0] ETM Trace Data 2 output pin
TRACE TRACE_DATA1 PE.10 MFP14 (0] ETM Trace Data 1 output pin
TRACE_DATAO PE.11 MFP14 (0] ETM Trace Data 0 output pin
TRACE_CLK PE.12 MFP14 (0] ETM Trace Clock output pin
PC.11 MFP3 |
PF.2 MFP3 |
PA.6 MFP7 |
PA.O MFP7 |
UARTO_RXD PD.2 MFP9 | UARTO data receiver input pin.
PA.15 MFP3 |
PH.11 MFP8 |
PB.12 MFP6 |
PB.8 MFP5 |
PC.12 MFP3 (0]
PF.3 MFP3 (0]
PA.7 MFP7 (0]
PA.1 MFP7 (0]
UARTO
UARTO_TXD PD.3 MFP9 (0] UARTO data transmitter output pin.
PA.14 MFP3 O
PH.10 MFP8 (0]
PB.13 MFP6 (0]
PB.9 MFP5 (0]
PC.7 MFP7 |
PA5 MFP7 |
UARTO_nCTS UARTO clear to Send input pin.
PB.15 MFP6 |
PB.11 MFP5 |
PC.6 MFP7 (0]
PA4 MFP7 (0]
UARTO_nRTS UARTO request to Send output pin.
PB.14 MFP6 (0]
PB.10 MFP5 O
PB.6 MFP6 |
UART1 UART1_RXD UART1 data receiver input pin.
PB.2 MFP6 |
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PA.8 MFP7 I
PD.10 MFP3 |
PC.8 MFP8 |
PA.2 MFP8 |
PF.1 MFP2 I
PD.6 MFP3 I
PH.9 MFP10 |
PB.3 MFP6 o
PA.9 MFP7 (0]
PD.11 MFP3 o
PE.13 MFP8 (0]
UART1_TXD PA.3 MFP8 (0] UART1 data transmitter output pin.
PF.0 MFP2 (0]
PD.7 MFP3 o
PH.8 MFP10 o
PB.7 MFP6 (0]
PE.11 MFP8 |
UART1_nCTS PA.1 MFP8 | UART1 clear to Send input pin.
PB.9 MFP6 |
PE.12 MFP8 (0]
UART1 _nRTS PA.O MFP8 (0] UARTL1 request to Send output pin.
PB.8 MFP6 (0]
PB.O MFP7 |
PD.12 MFP7 |
PF.5 MFP2 |
UART2_RXD PE.9 MFP7 | UART?2 data receiver input pin.
PE.15 MFP3 |
PC.4 MFP8 |
UART2
PC.0 MFP8 |
PB.1 MFP7 (0]
PC.13 MFP7 (0]
UART2_TXD PF.4 MFP2 (0] UART?2 data transmitter output pin.
PE.8 MFP7 (0]
PE.14 MFP3 (0]
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PC.5 MFP8 e}
PC.1 MFP8 (0]
PF.5 MFP4 |
UART2_nCTS PD.9 MFP4 | UART2 clear to Send input pin.
PC.2 MFP8 I
PF.4 MFP4 e}
UART2_nRTS PD.8 MFP4 (0] UART?2 request to Send output pin.
PC.3 MFP8 o
PC.9 MFP7 |
PE.11 MFP7 |
PC.2 MFP11 |
UART3_RXD UART3 data receiver input pin.
PD.O MFP5 |
PE.O MFP7 |
PB.14 MFP7 |
PC.10 MFP7 (0]
PE.10 MFP7 (0]
PC.3 MFP11 (0]
UART3 UART3_TXD UART3 data transmitter output pin.
PD.1 MFP5 (0]
PE.1 MFP7 O
PB.15 MFP7 (0]
PD.2 MFP5 |
UART3_nCTS PH.9 MFP7 | UARTS3 clear to Send input pin.
PB.12 MFP7 |
PD.3 MFP5 (0]
UART3_nRTS PH.8 MFP7 (0] UART3 request to Send output pin.
PB.13 MFP7 (0]
PF.6 MFP6 |
PC.6 MFP5 |
PA.2 MFP7 |
UART4_RXD PC.4 MFP11 | UART4 data receiver input pin.
UART4
PA.13 MFP3 |
PH.11 MFP7 |
PB.10 MFP6 |
UART4_TXD PF.7 MFP6 (0] UART4 data transmitter output pin.
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PC.7 MFP5 o}
PA.3 MFP7 (0]
PC.5 MFP11 (0]
PA.12 MFP3 (0]
PH.10 MFP7 o
PB.11 MFP6 o
PC.8 MFP5 |
UART4_nCTS UART4 clear to Send input pin.
PE.1 MFP9 |
PE.13 MFP5 o
UART4_nRTS UART4 request to Send output pin.
PE.O MFP9 o
PB.4 MFP7 |
UART5_RXD PA.4 MFP8 | UARTS5 data receiver input pin.
PE.6 MFP8 |
PB.5 MFP7 o
UART5
UART5_TXD PA.5 MFP8 (@) UARTS5 data transmitter output pin.
PE.7 MFP8 (0]
UART5_nCTS PB.2 MFP7 | UARTS clear to Send input pin.
UART5_nRTS PB.3 MFP7 (0] UARTS request to Send output pin.
USB_D+ PA.14 MFP14 A USB differential signal D+.
USB_D- PA.13 MFP14 A USB differential signal D-.
USB_OTG_ID PA.15 MFP14 | USB_ identification.
USB_VBUS PA.12 MFP14 P Power supply from USB host or HUB.
uUsB PB.6 MFP14 (0]
USB_VBUS_EN USB external VBUS regulator enable pin.
PB.15 MFP14 (0]
PD.4 MFP14 |
USB_VBUS_ST PB.14 MFP15 | USB external VBUS regulator status pin.
PB.7 MFP14 |
PA.11 MFP6 110
PD.O MFP3 110
USCIO_CLK USCIO clock pin.
PE.2 MFP7 110
USCIOo PB.12 MFP5 110
PC.13 MFP6 110
USCIO_CTLO PD.4 MFP3 110 USCIO control 0 pin.
PE.6 MFP7 110
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PD.14 MFP5 I{e]
PA.8 MFP6 110
PD.3 MFP3 110
USCIO_CTL1 USCIO control 1 pin.
PE.5 MFP7 110
PB.15 MFP5 I{e]
PA.10 MFP6 I{e]
PD.1 MFP3 I{e]
USCIO_DATO USCIO data 0 pin.
PE.3 MFP7 110
PB.13 MFP5 I{e]
PA.9 MFP6 I{e]
PD.2 MFP3 I{e]
USCIO_DAT1 USCIO data 1 pin.
PE.4 MFP7 I{e]
PB.14 MFP5 I{e]
PB.1 MFP8 I{e]
PE.12 MFP6 I{e]
USCI1_CLK USCI1 clock pin.
PD.7 MFP6 I{e]
PB.8 MFP4 I{e]
PB.5 MFP8 I{e]
PE.9 MFP6 I{e]
USCI1_CTLO USCI1 control O pin.
PD.3 MFP6 I{e]
PB.10 MFP4 110
PB.4 MFP8 I{e]
PE.8 MFP6 I{e]
USCI1 USCI1_CTL1 USCI1 control 1 pin.
PD.4 MFP6 I{e]
PB.9 MFP4 110
PB.2 MFP8 l{e]
PE.10 MFP6 l{e]
USCI1_DATO USCI1 data O pin.
PD.5 MFP6 I{e]
PB.7 MFP4 I{e]
PB.6 MFP4 I{e]
PB.3 MFP8 l{e]
USCI1_DAT1 USCI1 data 1 pin.
PE.11 MFP6 l{e]
PD.6 MFP6 l{e]
X32 X32_IN PF.5 MFP10 | External 32.768 kHz crystal input pin.
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X32_0uT PF.4 MFP10 (0] External 32.768 kHz crystal output pin.

XT1_IN PE3 MEP10 | FIf;;ternal 4~24 MHz (high speed) crystal input
XT1

XT1_OUT PE.2 MEP10 o External 4~24 MHz (high speed) crystal output

pin.
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Pin Name Type MFP Description

PA.O 110 MFPO General purpose digital 1/0 pin.
QSPIO_MOSIO 110 MFP3 QSPI0 MOSIO (Master Out, Slave In) pin.
SPI0_MOSI 110 MFP4 SPI0 MOSI (Master Out, Slave In) pin.
SCO0_CLK (0] MFP6 Smart Card 0 clock pin.

UARTO_RXD | MFP7 UARTO data receiver input pin.

PAo UART1_nRTS (0] MFP8 UART1 request to Send output pin.
12C2_SDA 110 MFP9 I°C2 data input/output pin.
BPWMO_CHO 110 MFP12 BPWMO channel 0 output/capture input.
EPWMO_CH5 110 MFP13 EPWMO channel 5 output/capture input.
DACO_ST | MFP15 DACO external trigger input.

PA.1 110 MFPO General purpose digital I/O pin.
QSPIO_MISOO0 110 MFP3 QSPIO0 MISOO0 (Master In, Slave Out) pin.
SPI0_MISO 110 MFP4 SPI0 MISO (Master In, Slave Out) pin.
SCO_DAT 110 MFP6 Smart Card 0 data pin.

UARTO_TXD (0] MFP7 UARTO data transmitter output pin.

PAd UART1_nCTS | MFP8 UART1 clear to Send input pin.
12C2_SCL 110 MFP9 1°C2 clock pin.

BPWMO_CH1 110 MFP12 BPWMO channel 1 output/capture input.
EPWMO_CH4 110 MFP13 EPWMO channel 4 output/capture input.
DAC1_ST | MFP15 DACL1 external trigger input.

PA.2 110 MFPO General purpose digital I/O pin.
QSPIO_CLK 110 MFP3 QSPIO serial clock pin.

SPI0_CLK 110 MFP4 SPIO serial clock pin.

SCO_RST (@] MFP6 Smart Card 0O reset pin.

PA.2 |UART4_RXD | MFP7 UART4 data receiver input pin.
UART1_RXD | MFP8 UART1 data receiver input pin.
I2C1_SDA 110 MFP9 I°C1 data input/output pin.
BPWMO_CH2 110 MFP12 BPWMO channel 2 output/capture input.
EPWMO_CH3 110 MFP13 EPWMO channel 3 output/capture input.
PA.3 110 MFPO General purpose digital 1/0 pin.

PAs QSPIO_SS 110 MFP3 QSPIO slave select pin.
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SPIO_SS 110 MFP4 SPIO slave select pin.
SCO_PWR (@] MFP6 Smart Card O power pin.
UART4_TXD O MFP7 UART4 data transmitter output pin.
UART1_TXD O MFP8 UART1 data transmitter output pin.
12C1_SCL lfe} MFP9 I°C1 clock pin.
BPWMO_CH3 110 MFP12 BPWMO channel 3 output/capture input.
EPWMO_CH2 110 MFP13 EPWMO channel 2 output/capture input.
QEIO_B | MFP14 Quadrature encoder 0 phase B input
PA.4 110 MFPO General purpose digital 1/0 pin.
QSPIO_MOSI1 110 MFP3 QSPI0 MOSI1 (Master Out, Slave In) pin.
SPIO_I2SMCLK 110 MFP4 SPIO IS master clock output pin
SC0_nCD | MFP6 Smart Card 0 card detect pin.
UARTO_nRTS O MFP7 UARTO request to Send output pin.

PA.4 |UART5_RXD | MFP8 UARTS data receiver input pin.
12C0_SDA 110 MFP9 I2CO data input/output pin.
CANO_RXD | MFP10 CANO bus receiver input.
BPWMO_CH4 110 MFP12 BPWMO channel 4 output/capture input.
EPWMO0O_CH1 110 MFP13 EPWMO channel 1 output/capture input.
QEIO_A | MFP14 Quadrature encoder 0 phase A input
PA.5 110 MFPO General purpose digital 1/0 pin.
QSPIO_MISO1 110 MFP3 QSPI0 MISO1 (Master In, Slave Out) pin.
SPI1_I2SMCLK 110 MFP4 SPI1 IS master clock output pin
SC2_nCD | MFP6 Smart Card 2 card detect pin.
UARTO_nCTS | MFP7 UARTO clear to Send input pin.

PA.5 [|UART5_TXD O MFP8 UARTS5 data transmitter output pin.
12C0_SCL 110 MFP9 12CO clock pin.
CANO_TXD (0] MFP10 CANO bus transmitter output.
BPWMO_CH5 110 MFP12 BPWMO channel 5 output/capture input.
EPWMO_CHO 110 MFP13 EPWMO channel 0 output/capture input.
QEIO_INDEX | MFP14 Quadrature encoder 0 index input
PA.6 110 MFPO General purpose digital 1/0 pin.
EBI_AD6 110 MFP2 EBI address/data bus bit 6.

PAe SPI1_SS 110 MFP4 SPI1 slave select pin.
SC2_CLK (@] MFP6 Smart Card 2 clock pin.
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UARTO_RXD | MFP7 UARTO data receiver input pin.

12C1_SDA 110 MFP8 I’C1 data input/output pin.

EPWM1_CH5 110 MFP11 EPWML1 channel 5 output/capture input.
BPWM1_CH3 110 MFP12 BPWML1 channel 3 output/capture input.
ACMP1_WLAT | MFP13 Analog comparator 1 window latch input pin
T™M3 110 MFP14 Timer3 event counter input/toggle output pin.
INTO | MFP15 External interrupt O input pin.

PA.7 110 MFPO General purpose digital 1/0 pin.

EBI_AD7 110 MFP2 EBI address/data bus bit 7.

SPI1_CLK 110 MFP4 SPI1 serial clock pin.

SC2_DAT 110 MFP6 Smart Card 2 data pin.

UARTO_TXD (0] MFP7 UARTO data transmitter output pin.

PA.7 [I2C1_SCL 110 MFP8 I°C1 clock pin.

EPWM1_CH4 110 MFP11 EPWML1 channel 4 output/capture input.
BPWM1_CH2 110 MFP12 BPWML1 channel 2 output/capture input.
ACMPO_WLAT | MFP13 Analog comparator 0 window latch input pin
T™M2 110 MFP14 Timer2 event counter input/toggle output pin.
INT1 | MFP15 External interrupt 1 input pin.

PA.8 110 MFPO General purpose digital 1/0 pin.

EBI_ALE O MFP2 EBI address latch enable output pin.
SC2_CLK O MFP3 Smart Card 2 clock pin.

SPI2_MOSI 110 MFP4 SPI2 MOSI (Master Out, Slave In) pin.
USCIO_CTL1 110 MFP6 USCIO control 1 pin.

PA.8 |UART1_RXD | MFP7 UART1 data receiver input pin.
BPWMO_CH3 110 MFP9 BPWMO channel 3 output/capture input.
QEI1_B | MFP10 Quadrature encoder 1 phase B input
ECAPO_IC2 | MFP11 Enhanced capture unit O input 2 pin.
TM3_EXT 110 MFP13 Timer3 external capture input/toggle output pin.
INT4 | MFP15 External interrupt 4 input pin.

PA.9 110 MFPO General purpose digital 1/0 pin.
EBI_MCLK O MFP2 EBI external clock output pin.

PA.9 |SC2_DAT 110 MFP3 Smart Card 2 data pin.

SPI2_MISO 110 MFP4 SPI2 MISO (Master In, Slave Out) pin.
USCIO_DAT1 110 MFP6 USCIO data 1 pin.
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UART1_TXD (0] MFP7 UART1 data transmitter output pin.
BPWMO_CH2 110 MFP9 BPWMO channel 2 output/capture input.
QEI1_A | MFP10 Quadrature encoder 1 phase A input
ECAPO_IC1 | MFP11 Enhanced capture unit O input 1 pin.
TM2_EXT 110 MFP13 Timer2 external capture input/toggle output pin.
PA.10 110 MFPO General purpose digital I/O pin.
ACMP1_PO A MFP1 Analog comparator 1 positive input O pin.
EBI_nWR O MFP2 EBI write enable output pin.
SC2_RST O MFP3 Smart Card 2 reset pin.
SPI12_CLK 110 MFP4 SPI2 serial clock pin.
USCIO_DATO 110 MFP6 USCIO data O pin.

PA.10
12C2_SDA 110 MFP7 I°C2 data input/output pin.
BPWMO_CH1 110 MFP9 BPWMO channel 1 output/capture input.
QEI1_INDEX | MFP10 Quadrature encoder 1 index input
ECAPO_ICO | MFP11 Enhanced capture unit O input 0 pin.
TM1_EXT 110 MFP13 Timerl external capture input/toggle output pin.
DACO_ST | MFP14 DACO external trigger input.
PA.11 110 MFPO General purpose digital /O pin.
ACMPO_PO A MFP1 Analog comparator 0 positive input 0 pin.
EBI_nRD (0] MFP2 EBI read enable output pin.
SC2_PWR O MFP3 Smart Card 2 power pin.
SPI2_SS 110 MFP4 SPI2 slave select pin.

PA.11 |USCIO_CLK 110 MFP6 USCIO clock pin.
12C2_SCL 110 MFP7 1°C2 clock pin.
BPWMO_CHO 110 MFP9 BPWMO channel 0 output/capture input.
EPWMO_SYNC_OUT O MFP10 EPWMO counter synchronous trigger output pin.
TMO_EXT 110 MFP13 Timer0 external capture input/toggle output pin.
DAC1_ST | MFP14 DACL1 external trigger input.
PA.12 110 MFPO General purpose digital 1/0 pin.
12S0_BCLK O MFP2 17S0 bit clock output pin.
UART4_TXD O MFP3 UART4 data transmitter output pin.

PA.12
I2C1_SCL 110 MFP4 I>C1 clock pin.
SPI2_SS 110 MFP5 SPI2 slave select pin.
CANO_TXD (@] MFP6 CANO bus transmitter output.
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SC2_PWR (0] MFP7 Smart Card 2 power pin.
BPWM1_CH2 110 MFP11 BPWML1 channel 2 output/capture input.
QEI1_INDEX | MFP12 Quadrature encoder 1 index input
USB_VBUS P MFP14 Power supply from USB host or HUB.
PA.13 110 MFPO General purpose digital I/O pin.
12S0_MCLK (0] MFP2 1°S0O master clock output pin.
UART4_RXD | MFP3 UART4 data receiver input pin.
I2C1_SDA 110 MFP4 I°C1 data input/output pin.
SPI2_CLK 110 MFP5 SPI2 serial clock pin.
PA.13
CANO_RXD | MFP6 CANO bus receiver input.
SC2_RST (0] MFP7 Smart Card 2 reset pin.
BPWM1_CH3 110 MFP11 BPWML1 channel 3 output/capture input.
QEI1_A | MFP12 Quadrature encoder 1 phase A input
USB_D- A MFP14 USB differential signal D-.
PA.14 110 MFPO General purpose digital 1/0 pin.
12S0_DlI I MFP2 1°S0 data input pin.
UARTO_TXD (0] MFP3 UARTO data transmitter output pin.
SPI2_MISO 110 MFP5 SPI2 MISO (Master In, Slave Out) pin.
PA.14 |I2C2_SCL 110 MFP6 1°C2 clock pin.
SC2_DAT 110 MFP7 Smart Card 2 data pin.
BPWM1_CH4 110 MFP11 BPWML1 channel 4 output/capture input.
QEI1L B | MFP12 Quadrature encoder 1 phase B input
USB_D+ A MFP14 USB differential signal D+.
PA.15 110 MFPO General purpose digital I/O pin.
12S0_DO o} MFP2 1°S0 data output pin.
UARTO_RXD | MFP3 UARTO data receiver input pin.
SPI2_MOSI 110 MFP5 SPI2 MOSI (Master Out, Slave In) pin.
PA.15 |I2C2_SDA 110 MFP6 I°C2 data input/output pin.
SC2_CLK O MFP7 Smart Card 2 clock pin.
BPWM1_CH5 110 MFP11 BPWML1 channel 5 output/capture input.
EPWMO_SYNC_IN | MFP12 EPWMO counter synchronous trigger input pin.
USB_OTG_ID | MFP14 USB_ identification.
PB.O 110 MFPO General purpose digital 1/0 pin.
Peo EADCO_CHO A MFP1 EADCO channel 0 analog input.
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EBI_ADR9 (@] MFP2 EBI address bus bit 9.

SDO_CMD 110 MFP3 SD/SDIO0 command/response pin
UART2_RXD | MFP7 UART2 data receiver input pin.
SPI0_I2SMCLK 110 MFP8 SPIO IS master clock output pin
12C1_SDA 110 MFP9 I>C1 data input/output pin.
EPWMO_CH5 110 MFP11 EPWMO channel 5 output/capture input.
EPWM1_CH5 110 MFP12 EPWML1 channel 5 output/capture input.
EPWMO_BRAKE1 | MFP13 EPWMO Brake 1 input pin.

PB.1 110 MFPO General purpose digital 1/0 pin.
EADCO_CH1 A MFP1 EADCO channel 1 analog input.
EBI_ADRS8 O MFP2 EBI address bus bit 8.

SDO_CLK (0] MFP3 SD/SDIOO clock output pin
SPI1_I2SMCLK 110 MFP5 SPI1 I°S master clock output pin
SPI3_I2SMCLK 110 MFP6 SPI3 IS master clock output pin

PB.1 |UART2_TXD O MFP7 UART2 data transmitter output pin.

USCI1_CLK 110 MFP8 USCI1 clock pin.

I2C1_SCL 110 MFP9 I°C1 clock pin.

12S0_LRCK (0] MFP10 17S0 left right channel clock output pin.
EPWMO_CH4 110 MFP11 EPWMO channel 4 output/capture input.
EPWM1_CH4 110 MFP12 EPWM1 channel 4 output/capture input.
EPWMO_BRAKEO | MFP13 EPWMO Brake 0 input pin.

PB.2 110 MFPO General purpose digital /O pin.
EADCO_CH2 A MFP1 EADCO channel 2 analog input.
ACMPO_P1 A MFP1 Analog comparator O positive input 1 pin.
EBI_ADR3 (0] MFP2 EBI address bus bit 3.

SDO_DATO lfe} MFP3 SD/SDIOO data line bit 0.

SPI1_SS 110 MFP5 SPI1 slave select pin.

PB.2 |UART1_RXD | MFP6 UARTL1 data receiver input pin.
UART5_nCTS | MFP7 UARTS5 clear to Send input pin.
USCI1_DATO 110 MFP8 USCI1 data O pin.

SCO0_PWR O MFP9 Smart Card O power pin.
12S0_DO o} MFP10  [1?S0 data output pin.
EPWMO_CH3 110 MFP11 EPWMO channel 3 output/capture input.
T™M3 110 MFP14 Timer3 event counter input/toggle output pin.
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INT3 | MFP15 External interrupt 3 input pin.
PB.3 110 MFPO General purpose digital 1/0 pin.
EADCO_CH3 A MFP1 EADCO channel 3 analog input.
ACMPO_N A MFP1 Analog comparator 0 negative input pin.
EBI_ADR2 O MFP2 EBI address bus bit 2.
SDO_DAT1 lfe} MFP3 SD/SDIOO data line bit 1.
SPI1_CLK 110 MFP5 SPI1 serial clock pin.
UART1_TXD (0] MFP6 UART1 data transmitter output pin.
Pes UART5_nRTS O MFP7 UARTS5 request to Send output pin.
USCI1_DAT1 110 MFP8 USCI1 data 1 pin.
SCO_RST (0] MFP9 Smart Card 0 reset pin.
12S0_DlI I MFP10  [I”S0 data input pin.
EPWMO_CH2 110 MFP11 EPWMO channel 2 output/capture input.
T™M2 110 MFP14 Timer2 event counter input/toggle output pin.
INT2 | MFP15 External interrupt 2 input pin.
PB.4 110 MFPO General purpose digital I/O pin.
EADCO_CH4 A MFP1 EADCO channel 4 analog input.
ACMP1_P1 A MFP1 Analog comparator 1 positive input 1 pin.
EBI_ADR1 (0] MFP2 EBI address bus bit 1.
SDO_DAT2 110 MFP3 SD/SDIOO data line bit 2.
SPI1_MOSI 110 MFP5 SPI1 MOSI (Master Out, Slave In) pin.
12C0_SDA 110 MFP6 I°CO data input/output pin.
Pea UART5_RXD | MFP7 UARTS5 data receiver input pin.
USCI1_CTL1 110 MFP8 USCI1 control 1 pin.
SCO_DAT 110 MFP9 Smart Card 0 data pin.
12S0_MCLK 0 MFP10  [I°SO master clock output pin.
EPWMO_CH1 110 MFP11 EPWMO channel 1 output/capture input.
™1 110 MFP14 Timerl event counter input/toggle output pin.
INT1 | MFP15 External interrupt 1 input pin.
PB.5 110 MFPO General purpose digital 1/0 pin.
EADCO_CH5 A MFP1 EADCO channel 5 analog input.
PB.5 [ACMP1_N A MFP1 Analog comparator 1 negative input pin.
EBI_ADRO (0] MFP2 EBI address bus bit 0.
SDO_DAT3 110 MFP3 SD/SDIOO data line bit 3.
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SPI1_MISO 110 MFP5 SPI1 MISO (Master In, Slave Out) pin.
[2C0_SCL 110 MFP6 I>CO clock pin.

UART5_TXD O MFP7 UARTS data transmitter output pin.
USCI1_CTLO 110 MFP8 USCI1 control 0 pin.

SCO0_CLK (0] MFP9 Smart Card 0 clock pin.

12S0_BCLK (0] MFP10 17S0 bit clock output pin.

EPWMO_CHO 110 MFP11 EPWMO channel 0 output/capture input.
TMO 110 MFP14 Timer0 event counter input/toggle output pin.
INTO | MFP15 External interrupt O input pin.

PB.6 110 MFPO General purpose digital 1/0 pin.
EADCO_CH6 A MFP1 EADCO channel 6 analog input.
EBI_nWRH (0] MFP2 EBI high byte write enable output pin
USCI1_DAT1 110 MFP4 USCI1 data 1 pin.

UART1_RXD | MFP6 UART1 data receiver input pin.
EBI_nCS1 O MFP8 EBI chip select 1 output pin.

Pee BPWM1_CH5 110 MFP10 BPWML1 channel 5 output/capture input.
EPWM1_BRAKE1 | MFP11 EPWML1 Brake 1 input pin.
EPWM1_CH5 110 MFP12 EPWML1 channel 5 output/capture input.
INT4 | MFP13 External interrupt 4 input pin.
USB_VBUS_EN O MFP14 USB external VBUS regulator enable pin.
ACMP1_O O MFP15 Analog comparator 1 output pin.

PB.7 110 MFPO General purpose digital /O pin.
EADCO_CH7 A MFP1 EADCO channel 7 analog input.
EBI_nWRL (0] MFP2 EBI low byte write enable output pin.
USCI1_DATO 110 MFP4 USCI1 data O pin.

UART1_TXD O MFP6 UART1 data transmitter output pin.
EBI_nCSO0 O MFP8 EBI chip select 0 output pin.

PeT BPWM1_CH4 110 MFP10 BPWML1 channel 4 output/capture input.
EPWM1_BRAKEO | MFP11 EPWML1 Brake 0 input pin.
EPWM1_CH4 110 MFP12 EPWML1 channel 4 output/capture input.
INT5 | MFP13 External interrupt 5 input pin.
USB_VBUS_ST | MFP14 USB external VBUS regulator status pin.
ACMPO_O O MFP15 Analog comparator 0 output pin.

PB.8 |PB.8 110 MFPO General purpose digital 1/0 pin.
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EADCO_CHS8 A MFP1 EADCO channel 8 analog input.
EBI_ADR19 O MFP2 EBI address bus bit 19.
USCI1_CLK 110 MFP4 USCI1 clock pin.
UARTO_RXD | MFP5 UARTO data receiver input pin.
UART1_nRTS (0] MFP6 UART1 request to Send output pin.
12C1_SMBSUS o MFP7 I°C1 SMBus SMBSUS pin (PMBus CONTROL pin)
BPWM1_CH3 110 MFP10 BPWML1 channel 3 output/capture input.
SPI3_MOSI 110 MFP11 SPI3 MOSI (Master Out, Slave In) pin.
INT6 | MFP13 External interrupt 6 input pin.
PB.9 110 MFPO General purpose digital 1/0 pin.
EADCO_CH9 A MFP1 EADCO channel 9 analog input.
EBI_ADR18 O MFP2 EBI address bus bit 18.
USCI1_CTL1 110 MFP4 USCI1 control 1 pin.
UARTO_TXD O MFP5 UARTO data transmitter output pin.
Pes UART1_nCTS | MFP6 UART1 clear to Send input pin.
12C1_SMBAL O MFP7 I’C1 SMBus SMBALTER pin
BPWM1_CH2 110 MFP10 BPWML1 channel 2 output/capture input.
SPI3_MISO 110 MFP11 SPI3 MISO (Master In, Slave Out) pin.
INT7 | MFP13 External interrupt 7 input pin.
PB.10 110 MFPO General purpose digital 1/0 pin.
EADCO_CH10 A MFP1 EADCO channel 10 analog input.
EBI_ADR17 (0] MFP2 EBI address bus bit 17.
USCI1_CTLO 110 MFP4 USCI1 control 0 pin.
UARTO_nRTS (0] MFP5 UARTO request to Send output pin.
Pe-10 UART4_RXD | MFP6 UART4 data receiver input pin.
12C1_SDA 110 MFP7 I?C1 data input/output pin.
CANO_RXD | MFP8 CANO bus receiver input.
BPWM1_CH1 110 MFP10 BPWML1 channel 1 output/capture input.
SPI3_SS 110 MFP11 SPI3 slave select pin.
PB.11 110 MFPO General purpose digital 1/0 pin.
EADCO_CH11 A MFP1 EADCO channel 11 analog input.
PB.11 |EBI_ADR16 O MFP2 EBI address bus bit 16.
UARTO_nCTS | MFP5 UARTO clear to Send input pin.
UART4_TXD (@] MFP6 UART4 data transmitter output pin.
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12C1_SCL lfe} MFP7 I°C1 clock pin.
CANO_TXD (@] MFP8 CANO bus transmitter output.
SPI0_I2SMCLK 110 MFP9 SPIO IS master clock output pin
BPWM1_CHO 110 MFP10 BPWML1 channel 0 output/capture input.
SPI3_CLK 110 MFP11 SPI3 serial clock pin.
PB.12 110 MFPO General purpose digital I/O pin.
EADCO_CH12 A MFP1 EADCO channel 12 analog input.
DACO_OUT A MFP1 DACO channel analog output.
ACMPO_P2 A MFP1 Analog comparator 0 positive input 2 pin.
ACMP1_P2 A MFP1 Analog comparator 1 positive input 2 pin.
EBI_AD15 110 MFP2 EBI address/data bus bit 15.
SC1_CLK (0] MFP3 Smart Card 1 clock pin.

PB.12 |SPIO_MOSI 110 MFP4 SPI0O MOSI (Master Out, Slave In) pin.
USCIO_CLK /10 MFP5 USCIO clock pin.
UARTO_RXD | MFP6 UARTO data receiver input pin.
UART3_nCTS | MFP7 UARTS3 clear to Send input pin.
12C2_SDA 110 MFP8 I°C2 data input/output pin.
SDO0_nCD | MFP9 SD/SDIOO card detect input pin
EPWM1_CH3 110 MFP11 EPWM1 channel 3 output/capture input.
TM3_EXT 110 MFP13 Timer3 external capture input/toggle output pin.
PB.13 110 MFPO General purpose digital 1/0 pin.
EADCO_CH13 A MFP1 EADCO channel 13 analog input.
DAC1_OuUT A MFP1 DAC1 channel analog output.
ACMPO_P3 A MFP1 Analog comparator O positive input 3 pin.
ACMP1_P3 A MFP1 Analog comparator 1 positive input 3 pin.
EBI_AD14 110 MFP2 EBI address/data bus bit 14.
SC1_DAT 110 MFP3 Smart Card 1 data pin.

PB.13
SPI0_MISO 110 MFP4 SPI0 MISO (Master In, Slave Out) pin.
USCIO_DATO 1/0 MFP5 USCIO data O pin.
UARTO_TXD O MFP6 UARTO data transmitter output pin.
UART3_nRTS O MFP7 UARTS3 request to Send output pin.
I2C2_SCL 110 MFP8 1>C2 clock pin.
EPWM1_CH2 110 MFP11 EPWML1 channel 2 output/capture input.
TM2_EXT 110 MFP13 Timer2 external capture input/toggle output pin.
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PB.14 110 MFPO General purpose digital I/O pin.
EADCO_CH14 A MFP1 EADCO channel 14 analog input.
EBI_AD13 110 MFP2 EBI address/data bus bit 13.
SC1_RST O MFP3 Smart Card 1 reset pin.
SPIO_CLK 110 MFP4 SPIO0 serial clock pin.
USCIO_DAT1 lfe} MFP5 USCIO data 1 pin.

PB.14 |UARTO_nRTS (0] MFP6 UARTO request to Send output pin.
UART3_RXD | MFP7 UARTS3 data receiver input pin.
I2C2_SMBSUS 0 MFP8 I°C2 SMBus SMBSUS pin (PMBus CONTROL pin)
EPWM1_CH1 110 MFP11 EPWML1 channel 1 output/capture input.
TM1_EXT 110 MFP13 Timerl external capture input/toggle output pin.
CLKO O MFP14 Clock Out
USB_VBUS_ST | MFP15 USB external VBUS regulator status pin.
PB.15 110 MFPO General purpose digital 1/0 pin.
EADCO_CH15 A MFP1 EADCO channel 15 analog input.
EBI_AD12 110 MFP2 EBI address/data bus bit 12.

SC1_PWR (0] MFP3 Smart Card 1 power pin.
SPIO_SS 110 MFP4 SPIO slave select pin.
USCIO_CTL1 110 MFP5 USCIO control 1 pin.

PB.15
UARTO_nCTS | MFP6 UARTO clear to Send input pin.
UART3_TXD MFP7 UARTS3 data transmitter output pin.
12C2_SMBAL o} MFP8 I°C2 SMBus SMBALTER pin
EPWM1_CHO 110 MFP11 EPWML1 channel 0 output/capture input.
TMO_EXT 110 MFP13 Timer0 external capture input/toggle output pin.
USB_VBUS_EN O MFP14 USB external VBUS regulator enable pin.
PC.0 110 MFPO General purpose digital 1/0 pin.
EBI_ADO 110 MFP2 EBI address/data bus bit 0.
QSPI0_MOSIO 110 MFP4 QSPIO MOSIO (Master Out, Slave In) pin.
SC1_CLK O MFP5 Smart Card 1 clock pin.

PC.0 [I2S0_LRCK O MFP6 17S0 left right channel clock output pin.
SPI1_SS 110 MFP7 SPI1 slave select pin.

UART2_RXD | MFP8 UART?2 data receiver input pin.
12C0_SDA 110 MFP9 12CO data input/output pin.
EPWM1_CH5 110 MFP12 EPWML1 channel 5 output/capture input.
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ACMP1_0O (0] MFP14 Analog comparator 1 output pin.
PC.1 110 MFPO General purpose digital 1/0 pin.
EBI_AD1 110 MFP2 EBI address/data bus bit 1.
QSPIO_MISOO0 110 MFP4 QSPIO0 MISOO0 (Master In, Slave Out) pin.
SC1_DAT 110 MFP5 Smart Card 1 data pin.
12S0_DO (0] MFP6 I°SO data output pin.

PC.1
SPI1_CLK 110 MFP7 SPI1 serial clock pin.
UART2_TXD (0] MFP8 UART2 data transmitter output pin.
12C0_SCL 110 MFP9 1°CO clock pin.
EPWM1_CH4 110 MFP12 EPWML1 channel 4 output/capture input.
ACMPO_O (0] MFP14 Analog comparator 0 output pin.
PC.2 110 MFPO General purpose digital I/O pin.
EBI_AD2 110 MFP2 EBI address/data bus bit 2.
QSPIO_CLK 110 MFP4 QSPIO0 serial clock pin.
SC1_RST O MFP5 Smart Card 1 reset pin.
12S0_DlI I MFP6 1°S0 data input pin.

PC.2
SPI1_MOSI 110 MFP7 SPI1 MOSI (Master Out, Slave In) pin.
UART2_nCTS | MFP8 UART?2 clear to Send input pin.
I2C0_SMBSUS 0 MFP9 I°CO SMBus SMBSUS pin (PMBus CONTROL pin)
UART3_RXD | MFP11 UARTS3 data receiver input pin.
EPWM1_CH3 110 MFP12 EPWM1 channel 3 output/capture input.
PC.3 110 MFPO General purpose digital /O pin.
EBI_AD3 110 MFP2 EBI address/data bus bit 3.
QSPIO_SS 110 MFP4 QSPIO slave select pin.
SC1_PWR O MFP5 Smart Card 1 power pin.
12S0_MCLK 0 MFP6 I°SO master clock output pin.

pes SPI1_MISO 110 MFP7 SPI1 MISO (Master In, Slave Out) pin.
UART2_nRTS O MFP8 UART2 request to Send output pin.
12C0_SMBAL o} MFP9 I>°CO SMBus SMBALTER pin
UART3_TXD O MFP11 UARTS3 data transmitter output pin.
EPWM1_CH2 110 MFP12 EPWML1 channel 2 output/capture input.
PC.4 110 MFPO General purpose digital 1/0 pin.

PC.4 |EBI_AD4 110 MFP2 EBI address/data bus bit 4.
QSPIO_MOSI1 110 MFP4 QSPI0 MOSI1 (Master Out, Slave In) pin.
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SC1_nCD | MFP5 Smart Card 1 card detect pin.
12S0_BCLK (@] MFP6 17S0 bit clock output pin.
SPI1_I2SMCLK 110 MFP7 SPI1 IS master clock output pin
UART2_RXD | MFP8 UART2 data receiver input pin.
12C1_SDA 110 MFP9 I>C1 data input/output pin.
CANO_RXD | MFP10 CANO bus receiver input.
UART4_RXD | MFP11 UART4 data receiver input pin.
EPWM1_CH1 110 MFP12 EPWML1 channel 1 output/capture input.
PC.5 110 MFPO General purpose digital 1/0 pin.
EBI_AD5 110 MFP2 EBI address/data bus bit 5.
QSPIO_MISO1 110 MFP4 QSPIO0 MISO1 (Master In, Slave Out) pin.
UART2_TXD (0] MFP8 UART?2 data transmitter output pin.
pes I2C1_SCL 110 MFP9 I°C1 clock pin.
CANO_TXD O MFP10 CANO bus transmitter output.
UART4_TXD O MFP11 UART4 data transmitter output pin.
EPWM1_CHO 110 MFP12 EPWML1 channel 0 output/capture input.
PC.6 110 MFPO General purpose digital /O pin.
EBI_ADS8 110 MFP2 EBI address/data bus bit 8.
SPI1_MOSI 110 MFP4 SPI1 MOSI (Master Out, Slave In) pin.
UART4_RXD | MFP5 UART4 data receiver input pin.
SC2_RST (0] MFP6 Smart Card 2 reset pin.

PC.6 |UARTO_nRTS (0] MFP7 UARTO request to Send output pin.
[2C1_SMBSUS o} MFP8 I°C1 SMBus SMBSUS pin (PMBus CONTROL pin)
EPWM1_CH3 110 MFP11 EPWML1 channel 3 output/capture input.
BPWM1_CH1 110 MFP12 BPWML1 channel 1 output/capture input.
™1 110 MFP14 Timerl event counter input/toggle output pin.
INT2 | MFP15 External interrupt 2 input pin.

PC.7 110 MFPO General purpose digital 1/0 pin.
EBI_AD9 110 MFP2 EBI address/data bus bit 9.
SPI1_MISO 110 MFP4 SPI1 MISO (Master In, Slave Out) pin.

PC.7 |UART4_TXD (0] MFP5 UART4 data transmitter output pin.
SC2_PWR O MFP6 Smart Card 2 power pin.

UARTO_nCTS | MFP7 UARTO clear to Send input pin.
12C1_SMBAL O MFP8 I’C1 SMBus SMBALTER pin
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EPWM1_CH2 110 MFP11 EPWML1 channel 2 output/capture input.
BPWM1_CHO 110 MFP12 BPWML1 channel 0 output/capture input.
TMO 110 MFP14 Timer0 event counter input/toggle output pin.
INT3 | MFP15 External interrupt 3 input pin.

PC.8 110 MFPO General purpose digital I/O pin.

EBI_ADR16 o MFP2 EBI address bus bit 16.

12C0_SDA 110 MFP4 I>CO data input/output pin.

PC.8 |UART4_nCTS | MFP5 UART4 clear to Send input pin.
UART1_RXD | MFP8 UART1 data receiver input pin.
EPWM1_CH1 110 MFP11 EPWML1 channel 1 output/capture input.
BPWM1_CH4 110 MFP12 BPWML1 channel 4 output/capture input.
PC.9 110 MFPO General purpose digital I/O pin.
EBI_ADR7 O MFP2 EBI address bus bit 7.

PC.9 |[SPI3_SS 110 MFP6 SPI3 slave select pin.

UART3_RXD | MFP7 UARTS3 data receiver input pin.
EPWM1_CH3 110 MFP12 EPWML1 channel 3 output/capture input.
PC.10 110 MFPO General purpose digital /O pin.
EBI_ADR6 (0] MFP2 EBI address bus bit 6.

SPI3_CLK 110 MFP6 SPI3 serial clock pin.

PC.10
UART3_TXD O MFP7 UARTS3 data transmitter output pin.
ECAP1_ICO | MFP11 Enhanced capture unit 1 input 0 pin.
EPWM1_CH2 110 MFP12 EPWML1 channel 2 output/capture input.
PC.11 110 MFPO General purpose digital I/O pin.
EBI_ADR5 (0] MFP2 EBI address bus bit 5.

UARTO_RXD | MFP3 UARTO data receiver input pin.
I2C0_SDA 110 MFP4 12CO data input/output pin.

PC.11
SPI3_MOSI 110 MFP6 SPI3 MOSI (Master Out, Slave In) pin.
ECAP1_IC1 | MFP11 Enhanced capture unit 1 input 1 pin.
EPWM1_CH1 110 MFP12 EPWML1 channel 1 output/capture input.
ACMP1_O O MFP14 Analog comparator 1 output pin.

PC.12 110 MFPO General purpose digital 1/0 pin.
EBI_ADRA4 (0] MFP2 EBI address bus bit 4.

PC.12
UARTO_TXD O MFP3 UARTO data transmitter output pin.
[2C0_SCL 110 MFP4 I>CO clock pin.

Aug, 2018

Page 112 of 1714

Rev 1.00




NnuvoToN

NuMicro® M2351
32-bit ARM® Cortex®-M23 Microcontroller

Pin Name Type MFP Description

SPI3_MISO 110 MFP6 SPI3 MISO (Master In, Slave Out) pin.
SCO0_nCD | MFP9 Smart Card 0 card detect pin.
ECAP1_IC2 | MFP11 Enhanced capture unit 1 input 2 pin.
EPWM1_CHO 110 MFP12 EPWML1 channel 0 output/capture input.
ACMPO_O (0] MFP14 Analog comparator 0 output pin.

PC.13 110 MFPO General purpose digital I/O pin.
EBI_ADR10 O MFP2 EBI address bus bit 10.

SC2_nCD | MFP3 Smart Card 2 card detect pin.
SPI2_I2SMCLK 110 MFP4 SPI2 I°S master clock output pin

PC.13 [USCIO_CTLO /10 MFP6 USCIO control O pin.

UART2_TXD (0] MFP7 UART?2 data transmitter output pin.
BPWMO_CH4 110 MFP9 BPWMO channel 4 output/capture input.
CLKO O MFP13 Clock Out

EADCO_ST | MFP14 EADCO external trigger input.

PD.O 110 MFPO General purpose digital 1/0 pin.
EBI_AD13 110 MFP2 EBI address/data bus bit 13.
USCIO_CLK 110 MFP3 USCIO clock pin.

SPIO_MOSI 110 MFP4 SPIO MOSI (Master Out, Slave In) pin.

Ppo UART3_RXD | MFP5 UARTS3 data receiver input pin.
I2C2_SDA 110 MFP6 1°C2 data input/output pin.

SC2_CLK O MFP7 Smart Card 2 clock pin.

T™M2 110 MFP14 Timer2 event counter input/toggle output pin.
PD.1 110 MFPO General purpose digital I/O pin.

EBI_AD12 110 MFP2 EBI address/data bus bit 12.

USCIO_DATO /10 MFP3 USCIO data O pin.

PD.1 |SPIO_MISO 110 MFP4 SPI0 MISO (Master In, Slave Out) pin.
UART3_TXD O MFP5 UARTS3 data transmitter output pin.
12C2_SCL 1/0 MFP6 I°C2 clock pin.

SC2_DAT 110 MFP7 Smart Card 2 data pin.
PD.2 110 MFPO General purpose digital 1/0 pin.
EBI_AD11 110 MFP2 EBI address/data bus bit 11.

PD.2 |USCIO_DAT1 110 MFP3 USCIO data 1 pin.

SPI0_CLK 110 MFP4 SPIO0 serial clock pin.
UART3_nCTS | MFP5 UARTS3 clear to Send input pin.
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SC2_RST (0] MFP7 Smart Card 2 reset pin.
UARTO_RXD | MFP9 UARTO data receiver input pin.
PD.3 110 MFPO General purpose digital 1/0 pin.
EBI_AD10 110 MFP2 EBI address/data bus bit 10.
USCIO_CTL1 lfe} MFP3 USCIO control 1 pin.
SPIO_SS 110 MFP4 SPIO slave select pin.

PD.3 |UART3_nRTS (0] MFP5 UARTS3 request to Send output pin.
USCI1_CTLO 110 MFP6 USCI1 control 0 pin.
SC2_PWR O MFP7 Smart Card 2 power pin.
SC1 nCD | MFP8 Smart Card 1 card detect pin.
UARTO_TXD (0] MFP9 UARTO data transmitter output pin.
PD.4 110 MFPO General purpose digital I/O pin.
USCIO_CTLO /10 MFP3 USCIO control 0 pin.
I2C1_SDA 110 MFP4 I°C1 data input/output pin.

PD.4 |SPI1_SS 110 MFP5 SPI1 slave select pin.
USCI1_CTL1 110 MFP6 USCI1 control 1 pin.
SC1_CLK (0] MFP8 Smart Card 1 clock pin.
USB_VBUS_ST | MFP14 USB external VBUS regulator status pin.
PD.5 110 MFPO General purpose digital 1/0 pin.
I2C1_SCL 110 MFP4 I>C1 clock pin.

PD.5 [SPI1_CLK 110 MFP5 SPI1 serial clock pin.
USCI1_DATO 110 MFP6 USCI1 data O pin.
SC1_DAT 110 MFP8 Smart Card 1 data pin.
PD.6 110 MFPO General purpose digital I/O pin.
UART1_RXD | MFP3 UART1 data receiver input pin.
I2C0_SDA 110 MFP4 12CO data input/output pin.

Ppe SPI1_MOSI 110 MFP5 SPI1 MOSI (Master Out, Slave In) pin.
USCI1_DAT1 110 MFP6 USCI1 data 1 pin.
SC1_RST O MFP8 Smart Card 1 reset pin.
PD.7 110 MFPO General purpose digital 1/0 pin.
UART1_TXD O MFP3 UART1 data transmitter output pin.

PD.7 [12C0_SCL 110 MFP4 1°CO clock pin.
SPI1_MISO 110 MFP5 SPI1 MISO (Master In, Slave Out) pin.
USCI1_CLK 110 MFP6 USCI1 clock pin.
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SC1_PWR (0] MFP8 Smart Card 1 power pin.
PD.8 110 MFPO General purpose digital 1/0 pin.
EBI_AD6 110 MFP2 EBI address/data bus bit 6.
Poe 12C2_SDA 110 MFP3 I°C2 data input/output pin.
UART2_nRTS (0] MFP4 UART2 request to Send output pin.
PD.9 110 MFPO General purpose digital I/O pin.
EBI_AD7 110 MFP2 EBI address/data bus bit 7.
Ppe I2C2_SCL 110 MFP3 I°C2 clock pin.
UART2_nCTS | MFP4 UART2 clear to Send input pin.
PD.10 110 MFPO General purpose digital 1/0 pin.
EBI_nCS2 (0] MFP2 EBI chip select 2 output pin.
UART1_RXD | MFP3 UART1 data receiver input pin.
Po-10 CANO_RXD | MFP4 CANO bus receiver input.
QEIO_B | MFP10 Quadrature encoder 0 phase B input
INT7 | MFP15 External interrupt 7 input pin.
PD.11 110 MFPO General purpose digital I/O pin.
EBI_nCS1 (0] MFP2 EBI chip select 1 output pin.
UART1_TXD (0] MFP3 UART1 data transmitter output pin.
PO CANO_TXD o MFP4  |CANO bus transmitter output.
QEIO_A | MFP10 Quadrature encoder 0 phase A input
INT6 | MFP15 External interrupt 6 input pin.
PD.12 110 MFPO General purpose digital /O pin.
EBI_nCSO0 (0] MFP2 EBI chip select 0 output pin.
UART2_RXD | MFP7 UART?2 data receiver input pin.
BPWMO_CH5 110 MFP9 BPWMO channel 5 output/capture input.
Pp2 QEIO_INDEX | MFP10 Quadrature encoder 0 index input
CLKO o MFP13 Clock Out
EADCO_ST | MFP14 EADCO external trigger input.
INT5 | MFP15 External interrupt 5 input pin.
PD.13 110 MFPO General purpose digital 1/0 pin.
EBI_AD10 110 MFP2 EBI address/data bus bit 10.
PD.13 [SDO_nCD | MFP3 SD/SDIOO card detect input pin
SPIO_I2SMCLK 110 MFP4 SPI0 1°S master clock output pin
SPI1_I2SMCLK 110 MFP5 SPI1 IS master clock output pin
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SC2_nCD | MFP7 Smart Card 2 card detect pin.
PD.14 110 MFPO General purpose digital 1/0 pin.
EBI_nCSO0 O MFP2 EBI chip select 0 output pin.
SPI3_I2SMCLK 110 MFP3 SPI3 IS master clock output pin

PD.14 |SC1_nCD | MFP4 Smart Card 1 card detect pin.
USCIO_CTLO lfe} MFP5 USCIO control O pin.

SPIO_I2SMCLK 110 MFP6 SPI0 1°S master clock output pin
EPWMO_CH4 110 MFP11 EPWMO channel 4 output/capture input.
PE.O 110 MFPO General purpose digital 1/0 pin.
EBI_AD11 110 MFP2 EBI address/data bus bit 11.
QSPIO_MOSIO 110 MFP3 QSPI0 MOSIO (Master Out, Slave In) pin.
SC2_CLK (0] MFP4 Smart Card 2 clock pin.

PE.O [I12S0_MCLK O MFP5 IS0 master clock output pin.
SPI1_MOSI 110 MFP6 SPI1 MOSI (Master Out, Slave In) pin.
UART3_RXD | MFP7 UARTS3 data receiver input pin.
I2C1_SDA 110 MFP8 I°C1 data input/output pin.
UART4_nRTS (0] MFP9 UART4 request to Send output pin.
PE.1 110 MFPO General purpose digital /O pin.
EBI_AD10 110 MFP2 EBI address/data bus bit 10.
QSPIO_MISOO0 /10 MFP3 QSPI0 MISOO0 (Master In, Slave Out) pin.
SC2_DAT 110 MFP4 Smart Card 2 data pin.

PE.1 [I2S0_BCLK 0 MFP5 17S0 bit clock output pin.

SPI1_MISO 110 MFP6 SPI1 MISO (Master In, Slave Out) pin.
UART3_TXD (0] MFP7 UARTS3 data transmitter output pin.
I2C1_SCL 110 MFP8 I>C1 clock pin.

UART4_nCTS | MFP9 UART4 clear to Send input pin.

PE.2 110 MFPO General purpose digital I/O pin.
EBI_ALE O MFP2 EBI address latch enable output pin.
SDO_DATO 1/0 MFP3 SD/SDIOO data line bit 0.

SPI3_MOSI 110 MFP5 SPI3 MOSI (Master Out, Slave In) pin.

PE2 SCO0_CLK o MFP6 Smart Card 0 clock pin.

USCIO_CLK /10 MFP7 USCIO clock pin.
QEIO_B | MFP11 Quadrature encoder 0 phase B input
EPWMO_CH5 110 MFP12 EPWMO channel 5 output/capture input.
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BPWMO_CHO 110 MFP13 BPWMO channel 0 output/capture input.
PE.3 110 MFPO General purpose digital 1/0 pin.
EBI_MCLK O MFP2 EBI external clock output pin.
SDO_DAT1 110 MFP3 SD/SDIOO data line bit 1.
SPI3_MISO 110 MFP5 SPI3 MISO (Master In, Slave Out) pin.
PE.3 |SCO_DAT 110 MFP6 Smart Card 0 data pin.
USCIO_DATO 110 MFP7 USCIO data O pin.
QEIO_A | MFP11 Quadrature encoder 0 phase A input
EPWMO_CH4 110 MFP12 EPWMO channel 4 output/capture input.
BPWMO_CH1 110 MFP13 BPWMO channel 1 output/capture input.
PE.4 110 MFPO General purpose digital I/O pin.
EBI_nWR (0] MFP2 EBI write enable output pin.
SDO_DAT2 110 MFP3 SD/SDIOO data line bit 2.
SPI3_CLK 110 MFP5 SPI3 serial clock pin.
PE.4 |SCO_RST O MFP6 Smart Card O reset pin.
USCIO_DAT1 110 MFP7 USCIO data 1 pin.
QEIO_INDEX | MFP11 Quadrature encoder 0 index input
EPWMO_CH3 110 MFP12 EPWMO channel 3 output/capture input.
BPWMO_CH2 110 MFP13 BPWMO channel 2 output/capture input.
PE.5 110 MFPO General purpose digital 1/0 pin.
EBI_nRD (0] MFP2 EBI read enable output pin.
SDO_DAT3 110 MFP3 SD/SDIOO data line bit 3.
SPI3_SS 110 MFP5 SPI3 slave select pin.
PE.5 |SCO_PWR (0] MFP6 Smart Card 0 power pin.
USCIO_CTL1 110 MFP7 USCIO control 1 pin.
QEI1L B | MFP11 Quadrature encoder 1 phase B input
EPWMO_CH2 110 MFP12 EPWMO channel 2 output/capture input.
BPWMO_CH3 110 MFP13 BPWMO channel 3 output/capture input.
PE.6 110 MFPO General purpose digital 1/0 pin.
SDO_CLK O MFP3 SD/SDIOO clock output pin
SPI3_I2SMCLK 110 MFP5 SPI3 I°S master clock output pin
PES SCO0_nCD | MFP6 Smart Card 0 card detect pin.
USCIO_CTLO 110 MFP7 USCIO control 0 pin.
UART5_RXD | MFP8 UARTS data receiver input pin.
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QEI1_A | MFP11 Quadrature encoder 1 phase A input
EPWMO_CH1 110 MFP12 EPWMO channel 1 output/capture input.
BPWMO_CH4 110 MFP13 BPWMO channel 4 output/capture input.
PE.7 110 MFPO General purpose digital 1/0 pin.
SDO_CMD 110 MFP3 SD/SDIO0 command/response pin
UART5_TXD (0] MFP8 UARTS5 data transmitter output pin.

PET QEI1_INDEX | MFP11 Quadrature encoder 1 index input
EPWMO_CHO 110 MFP12 EPWMO channel 0 output/capture input.
BPWMO_CH5 110 MFP13 BPWMO channel 5 output/capture input.
PE.8 110 MFPO General purpose digital 1/0 pin.
EBI_ADR10 O MFP2 EBI address bus bit 10.
12S0_BCLK 0 MFP4 12S0 bit clock output pin.

SPI12_CLK 110 MFP5 SPI2 serial clock pin.
USCI1_CTL1 110 MFP6 USCI1 control 1 pin.

PEe UART2_TXD (0] MFP7 UART2 data transmitter output pin.
EPWMO_CHO 110 MFP10 EPWMO channel 0 output/capture input.
EPWMO_BRAKEO | MFP11 EPWMO Brake 0 input pin.

ECAPO_ICO | MFP12 Enhanced capture unit O input 0 pin.
TRACE_DATA3 O MFP14 ETM Trace Data 3 output pin

PE.9 110 MFPO General purpose digital 1/0 pin.
EBI_ADR11 O MFP2 EBI address bus bit 11.

12S0_MCLK (0] MFP4 IS0 master clock output pin.
SPI2_MISO 110 MFP5 SPI2 MISO (Master In, Slave Out) pin.
USCI1_CTLO 110 MFP6 USCI1 control 0 pin.

PEs UART2_RXD | MFP7 UART2 data receiver input pin.
EPWMO_CH1 110 MFP10 EPWMO channel 1 output/capture input.
EPWMO_BRAKE1 | MFP11 EPWMO Brake 1 input pin.

ECAPO_IC1 | MFP12 Enhanced capture unit O input 1 pin.
TRACE_DATA2 O MFP14 ETM Trace Data 2 output pin

PE.10 110 MFPO General purpose digital 1/0 pin.
EBI_ADR12 O MFP2 EBI address bus bit 12.

PE.10 |12S0_DI [ MFP4 1°SO data input pin.

SPI2_MOSI 110 MFP5 SPI2 MOSI (Master Out, Slave In) pin.
USCI1_DATO 110 MFP6 USCI1 data O pin.
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UART3_TXD (0] MFP7 UARTS3 data transmitter output pin.
EPWMO_CH2 110 MFP10 EPWMO channel 2 output/capture input.
EPWM1_BRAKEO | MFP11 EPWML1 Brake 0 input pin.
ECAPO_IC2 | MFP12 Enhanced capture unit O input 2 pin.
TRACE_DATA1 O MFP14 ETM Trace Data 1 output pin

PE.11 110 MFPO General purpose digital I/O pin.
EBI_ADR13 O MFP2 EBI address bus bit 13.

12S0_DO o MFP4 17S0 data output pin.

SPI2_SS 110 MFP5 SPI2 slave select pin.

USCI1_DAT1 110 MFP6 USCI1 data 1 pin.

PE.11 |UART3_RXD | MFP7 UARTS3 data receiver input pin.
UART1_nCTS | MFP8 UART1 clear to Send input pin.
EPWMO_CH3 110 MFP10 EPWMO channel 3 output/capture input.
EPWM1_BRAKE1l | MFP11 EPWML1 Brake 1 input pin.

ECAP1_IC2 | MFP13 Enhanced capture unit 1 input 2 pin.
TRACE_DATAO O MFP14 ETM Trace Data 0 output pin

PE.12 110 MFPO General purpose digital /O pin.
EBI_ADR14 (0] MFP2 EBI address bus bit 14.

12S0_LRCK (0] MFP4 I°S0 left right channel clock output pin.
SPI2_I2SMCLK 110 MFP5 SPI2 I°S master clock output pin

PE.12 |USCI1_CLK 110 MFP6 USCI1 clock pin.

UART1_nRTS (0] MFP8 UART1 request to Send output pin.
EPWMO0_CH4 110 MFP10 EPWMO channel 4 output/capture input.
ECAP1_IC1 | MFP13 Enhanced capture unit 1 input 1 pin.
TRACE_CLK O MFP14 ETM Trace Clock output pin

PE.13 110 MFPO General purpose digital 1/0 pin.
EBI_ADR15 (0] MFP2 EBI address bus bit 15.

12C0_SCL 110 MFP4 1°CO clock pin.

UART4_nRTS O MFP5 UART4 request to Send output pin.

PE.13 |UART1_TXD O MFP8 UART1 data transmitter output pin.
EPWMO_CH5 110 MFP10 EPWMO channel 5 output/capture input.
EPWM1_CHO 110 MFP11 EPWML1 channel 0 output/capture input.
BPWM1_CH5 110 MFP12 BPWML1 channel 5 output/capture input.
ECAP1_ICO | MFP13 Enhanced capture unit 1 input O pin.
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PE.14 110 MFPO General purpose digital I/O pin.
EBI_ADS8 110 MFP2 EBI address/data bus bit 8.

PE.14
UART2_TXD O MFP3 UART2 data transmitter output pin.
CANO_TXD O MFP4 CANO bus transmitter output.

PE.15 110 MFPO General purpose digital I/O pin.
EBI_AD9 110 MFP2 EBI address/data bus bit 9.

PE.15
UART2_RXD | MFP3 UART?2 data receiver input pin.
CANO_RXD | MFP4 CANO bus receiver input.

PF.0 110 MFPO General purpose digital 1/0 pin.
UART1_TXD (0] MFP2 UART1 data transmitter output pin.
PF.0 [12C1_SCL 110 MFP3 I°C1 clock pin.
BPWM1_CHO 110 MFP12 BPWML1 channel 0 output/capture input.
ICE_DAT O MFP14 Serial wired debugger data pin.
PF.1 110 MFPO General purpose digital 1/0 pin.
UART1_RXD | MFP2 UART1 data receiver input pin.

PF.1 |12C1_SDA 110 MFP3 I°C1 data input/output pin.
BPWM1_CH1 110 MFP12 BPWML1 channel 1 output/capture input.
ICE_CLK | MFP14 Serial wired debugger clock pin.

PF.2 110 MFPO General purpose digital 1/0 pin.
EBI_nCS1 O MFP2 EBI chip select 1 output pin.
UARTO_RXD | MFP3 UARTO data receiver input pin.
PF.2 [12c0_SDA 110 MFP4 I°CO data input/output pin.
QSPIO_CLK 110 MFP5 QSPIO serial clock pin.
XT1_OUT (0] MFP10 External 4~24 MHz (high speed) crystal output pin.
BPWM1_CH1 110 MFP11 BPWML1 channel 1 output/capture input.
PF.3 110 MFPO General purpose digital 1/0 pin.
EBI_nCSO0 O MFP2 EBI chip select 0 output pin.
UARTO_TXD O MFP3 UARTO data transmitter output pin.

Pes 12C0_SCL o MFP4  [12CO clock pin.

XT1_IN | MFP10 External 4~24 MHz (high speed) crystal input pin.
BPWM1_CHO 110 MFP11 BPWML1 channel 0 output/capture input.
PF.4 110 MFPO General purpose digital 1/0 pin.

PF.4 |UART2_TXD O MFP2 UART2 data transmitter output pin.

UART2_nRTS (@] MFP4 UART2 request to Send output pin.
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BPWMO_CH5 110 MFP8 BPWMO channel 5 output/capture input.
X32_0uUT (@] MFP10 External 32.768 kHz crystal output pin.
PF.5 110 MFPO General purpose digital 1/0 pin.
UART2_RXD | MFP2 UART2 data receiver input pin.
UART2_nCTS | MFP4 UART?2 clear to Send input pin.

PF.5 |BPWMO_CH4 110 MFP8 BPWMO channel 4 output/capture input.
EPWMO_SYNC_OUT (0] MFP9 EPWMO counter synchronous trigger output pin.
X32_IN | MFP10 External 32.768 kHz crystal input pin.
EADCO_ST | MFP11 EADCO external trigger input.

PF.6 110 MFPO General purpose digital 1/0 pin.
EBI_ADR19 O MFP2 EBI address bus bit 19.

SCO0_CLK (0] MFP3 Smart Card 0 clock pin.

12S0_LRCK (0] MFP4 I°S0 left right channel clock output pin.

PR SPI0_MOSI 110 MFP5 SPI0O MOSI (Master Out, Slave In) pin.
UART4_RXD | MFP6 UART4 data receiver input pin.
EBI_nCSO0 (0] MFP7 EBI chip select 0 output pin.
TAMPERO 110 MFP10 TAMPER detector loop pin 0.

PF.7 110 MFPO General purpose digital /O pin.
EBI_ADR18 (0] MFP2 EBI address bus bit 18.
SCO_DAT 110 MFP3 Smart Card 0 data pin.

PF.7 (12S0_DO o MFP4 17S0 data output pin.
SPIO_MISO 110 MFP5 SPI0 MISO (Master In, Slave Out) pin.
UART4_TXD (0] MFP6 UART4 data transmitter output pin.
TAMPER1 110 MFP10 TAMPER detector loop pin 1.
PF.8 110 MFPO General purpose digital 1/0 pin.
EBI_ADR17 O MFP2 EBI address bus bit 17.
SCO_RST (@] MFP3 Smart Card 0O reset pin.

Pre 1250_DI | MFP4  [I2S0 data input pin.
SPI0_CLK 110 MFP5 SPIO serial clock pin.
TAMPER2 110 MFP10 TAMPER detector loop pin 2.
PF.9 110 MFPO General purpose digital 1/0 pin.
EBI_ADR16 (0] MFP2 EBI address bus bit 16.

Pre SCO0_PWR O MFP3 Smart Card O power pin.
12S0_MCLK (@] MFP4 IS0 master clock output pin.
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Pin Name Type MFP Description
SPIO_SS 110 MFP5 SPIO slave select pin.
TAMPER3 110 MFP10 TAMPER detector loop pin 3.
PF.10 110 MFPO General purpose digital 1/0 pin.
EBI_ADR15 O MFP2 EBI address bus bit 15.
SC0_nCD | MFP3 Smart Card 0 card detect pin.
PrI0 12S0_BCLK (0] MFP4 17S0 bit clock output pin.
SPIO_I2SMCLK 110 MFP5 SPI0 1°S master clock output pin
TAMPER4 110 MFP10 TAMPER detector loop pin 4.
PF.11 110 MFPO General purpose digital 1/0 pin.
EBI_ADR14 O MFP2 EBI address bus bit 14.
PF.11 |SPI2_MOSI 110 MFP3 SPI2 MOSI (Master Out, Slave In) pin.
TAMPERS 110 MFP10 TAMPER detector loop pin 5.
T™M3 110 MFP13 Timer3 event counter input/toggle output pin.
PG.2 110 MFPO General purpose digital 1/0 pin.
EBI_ADR11 O MFP2 EBI address bus bit 11.
SPI2_SS 110 MFP3 SPI2 slave select pin.
PG.2
12C0_SMBAL O MFP4 I°CO SMBus SMBALTER pin
I2C1_SCL 110 MFP5 I°C1 clock pin.
TMO 110 MFP13 Timer0 event counter input/toggle output pin.
PG.3 110 MFPO General purpose digital 1/0 pin.
EBI_ADR12 O MFP2 EBI address bus bit 12.
SPI2_CLK 110 MFP3 SPI2 serial clock pin.
PG.3
12C0_SMBSUS o} MFP4 1°CO SMBus SMBSUS pin (PMBus CONTROL pin)
I2C1_SDA 110 MFP5 I’C1 data input/output pin.
™1 110 MFP13 Timerl event counter input/toggle output pin.
PG.4 110 MFPO General purpose digital 1/0 pin.
EBI_ADR13 (0] MFP2 EBI address bus bit 13.
Pes SPI2_MISO 110 MFP3 SPI2 MISO (Master In, Slave Out) pin.
T™2 110 MFP13 Timer2 event counter input/toggle output pin.
PG.9 110 MFPO General purpose digital 1/0 pin.
PG.9 |EBI_ADO 110 MFP2 EBI address/data bus bit 0.
BPWMO_CH5 110 MFP12 BPWMO channel 5 output/capture input.
PG.10 110 MFPO General purpose digital 1/0 pin.
PG.10
EBI_AD1 110 MFP2 EBI address/data bus bit 1.
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Pin Name Type MFP Description
BPWMO_CH4 110 MFP12 BPWMO channel 4 output/capture input.
PG.11 110 MFPO General purpose digital 1/0 pin.

PG.11 (EBI_AD2 110 MFP2 EBI address/data bus bit 2.
BPWMO_CH3 110 MFP12 BPWMO channel 3 output/capture input.
PG.12 110 MFPO General purpose digital I/O pin.

PG.12 |EBI_AD3 110 MFP2 EBI address/data bus bit 3.
BPWMO_CH2 110 MFP12 BPWMO channel 2 output/capture input.
PG.13 110 MFPO General purpose digital 1/0 pin.

PG.13 |EBI_AD4 110 MFP2 EBI address/data bus bit 4.
BPWMO_CH1 110 MFP12 BPWMO channel 1 output/capture input.
PG.14 110 MFPO General purpose digital I/O pin.

PG.14 |EBI_AD5 110 MFP2 EBI address/data bus bit 5.
BPWMO_CHO 110 MFP12 BPWMO channel 0 output/capture input.
PG.15 110 MFPO General purpose digital 1/0 pin.

PG.15 [CLKO O MFP14 Clock Out
EADCO_ST | MFP15 EADCO external trigger input.
PH.4 110 MFPO General purpose digital /O pin.

PH.4 |EBI_ADR3 (0] MFP2 EBI address bus bit 3.
SPI1_MISO 110 MFP3 SPI1 MISO (Master In, Slave Out) pin.
PH.5 110 MFPO General purpose digital 1/0 pin.

PH.5 |EBI_ADR2 O MFP2 EBI address bus bit 2.
SPI1_MOSI 110 MFP3 SPI1 MOSI (Master Out, Slave In) pin.
PH.6 110 MFPO General purpose digital I/O pin.

PH.6 |EBI_ADR1 (0] MFP2 EBI address bus bit 1.
SPI1_CLK 110 MFP3 SPI1 serial clock pin.
PH.7 110 MFPO General purpose digital 1/0 pin.

PH.7 |EBI_ADRO (0] MFP2 EBI address bus bit 0.
SPI1_SS 110 MFP3 SPI1 slave select pin.
PH.8 110 MFPO General purpose digital 1/0 pin.
EBI_AD12 110 MFP2 EBI address/data bus bit 12.
QSPIO_CLK 110 MFP3 QSPIO0 serial clock pin.

Pre SC2_PWR O MFP4 Smart Card 2 power pin.
12S0_DI I MFP5 1°S0 data input pin.
SPI1_CLK 110 MFP6 SPI1 serial clock pin.
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Pin Name Type MFP Description
UART3_nRTS (0] MFP7 UARTS3 request to Send output pin.
12C1_SMBAL O MFP8 I’C1 SMBus SMBALTER pin
[2C2_SCL 110 MFP9 I>C2 clock pin.
UART1_TXD O MFP10 UART1 data transmitter output pin.
PH.9 110 MFPO General purpose digital I/O pin.
EBI_AD13 110 MFP2 EBI address/data bus bit 13.
QSPIO_SS 110 MFP3 QSPIO0 slave select pin.
SC2_RST O MFP4 Smart Card 2 reset pin.
12S0_DO 0 MFP5 17S0 data output pin.
PH.9
SPI1_SS 110 MFP6 SPI1 slave select pin.
UART3_nCTS | MFP7 UARTS3 clear to Send input pin.
12C1_SMBSUS o MFP8 I°’C1 SMBus SMBSUS pin (PMBus CONTROL pin)
12C2_SDA 110 MFP9 I°C2 data input/output pin.
UART1_RXD | MFP10 UART1 data receiver input pin.
PH.10 110 MFPO General purpose digital 1/0 pin.
EBI_AD14 110 MFP2 EBI address/data bus bit 14.
QSPIO_MISO1 110 MFP3 QSPIO0 MISO1 (Master In, Slave Out) pin.
SC2_nCD | MFP4 Smart Card 2 card detect pin.
PH.10
12S0_LRCK (0] MFP5 I°S0 left right channel clock output pin.
SPI1_I2SMCLK 110 MFP6 SPI1 I°S master clock output pin
UART4_TXD (0] MFP7 UART4 data transmitter output pin.
UARTO_TXD (0] MFP8 UARTO data transmitter output pin.
PH.11 110 MFPO General purpose digital I/O pin.
EBI_AD15 110 MFP2 EBI address/data bus bit 15.
QSPIO_MOSI1 110 MFP3 QSPI0 MOSI1 (Master Out, Slave In) pin.
PR UART4_RXD | MFP7 UART4 data receiver input pin.
UARTO_RXD | MFP8 UARTO data receiver input pin.
EPWMO_CH5 110 MFP11 EPWMO channel 5 output/capture input.
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5 BLOCK DIAGRAM

5.1 NuMicro® M2351 Block Diagram

Fast Memory PowerControl | Security Timer/ PWM Analog
.
APROM 2561512 KB LDO Secure Boot Timer x4 12-bit ADC 16-ch
[ 1,26V 2V ROM 32KB J wi "WIM gh
- ¢ imer0-1 Secure USB 2.0 FS PHY
SRAM 96 KB DCDC AES/SHA/3DES/ Watchdog Timer _
= 1.26V1.2V DES/ECC/TRNG (Secure) 12-bit DAC x 2
- 3 Window Watchdog
= e |
POR, LVR, BOD
| BPWM 12-ch
| v, | RNG |
1 6VIZOVZ5VI 3.0 MELC (VB“T)p.n S
L 7 @ | J \ J
| [ I Bridge | |
| AHB Bus o APB Bus |
Clock Control PDMA " Connectivity ' Connectivity
HIRC 12 MHz PDMAD (Secure) UART x 6 ] [ ISO-7816-3x 3 }

8-ch USB 2.0 FS Host
HIRCA48 48 MHz

HXT 4~24 MHz PDMA1 8-ch |
SDIOx 1

PLL 200MHz

USCl x 2 UsB Zﬁ{;\rFifeOTG.'
(UART / SPI / I2C) [—J

RS x 1
SPLRS x 4 AT

i
Uik}
t

—

Quad SPIx 1

LIRC 10 kHz External interrupt

LIRC32 32768 Hz
ECAP x 2 [ QElx 2

External Bus Interface

LXT 32768 Hz

\ J -

L
|

|

VAl x6

Y N

Figure 5.1-1 NuMicro® M2351 Block Diagram

5.2 TrustZone® Architecture of M2351 Series
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6 FUNCTIONAL DESCRIPTION

6.1 Arm® Cortex®-M23 Core

The NuMicro® M2351 series is embedded with the Cortex®-M23 processor. The Cortex®-M23
processor is a low gate count, two-stage, and highly energy efficient 32-bit RISC processor, which has
an AMBA AHBS5 interface supporting Arm® TrustZone® technology, a debug access port supporting
serial wire debug and single-cycle I/O ports. It has an NVIC component and MPU for memory-
protection functionality. The processor also supports Security Extension. Figure 6.1-1 shows the
functional controller of the processor.

MTB AHB
A
Cortex-M23 processor v
Micro Trace MTB
p  Buffer ¢ P SRAM
(MTB) interface
"’W’a’k’eﬁr}m’i Cross
Interrupt | Trigger |
Controller ! Interface |
(wic) | (c)
A
Nested Cortex-M23 ¢ APB
IRQ am;l power < > Vectored o processor
control interface Interrupt core Embedded
(NVIC) < > Trace P
Macrocell |
(ETM)
i e ETM
Implementation Memory Protection_____ : 4 P ATB
Defined Attribution < » Security | Yy interface
Unit (IDAU) Attribution | i Data 3
Flash Patch | Ynit(Sad) —p Vetchpoint
and i andTrace
) . » Secure | Non-secure | ! (DWT)
<« » ! ! U
R Memory |  Memory |, y p— Slave
7y Protection Unit | | Protection Unit | g P AHB
(MPU_S) | (MPU_NS) interface
A
A 4 v v v
Bus matrix
A A ¢
Processor
ROM
table
v v
Single-cycle AHB Master
D Configurable /0 port
§ ! Optional
* Flash Patching is not supported in the Cortex-M23 processor.

Figure 6.1-1 Cortex®-M23 Block Diagram

Aug, 2018 Page 127 of 1714 Rev 1.00



NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

.-

Cortex®-M23 processor features:
® Arm®v8-M Baseline architecture.

® Arm®v8-M Baseline Thumb®-2 instruction set that combines high code density with 32-bit
performance.

Support for single-cycle 1/0 access.

Power control optimization of system components.

Integrated sleep modes for low power consumption.

Optimized code fetching for reduced flash and ROM power consumption.

A 32-bit Single cycle Hardware multiplier.

A 32-bit Hardware divider.

Deterministic, high-performance interrupt handling for time-critical applications.
Deterministic instruction cycle timing.

Support for system level debug authentication.

Support for Arm® Debug Interface Architecture ADIV5.1 Serial Wire Debug (SWD).
ETM for instruction trace.

Separated privileged and unprivileged modes.

Security Extension supporting a Secure and a Non-secure state.

Protected Memory System Architecture (PMSAv8) Memory Protection Units (MPUSs) for
both Secure and Non-secure states.

Security Attribution Unit (SAU).

SysTick timers for both Secure and Non-secure states.

A Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor with
up to 240 interrupts.
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6.2 Arm® TrustZone®

The Arm® TrustZone® can be considered as a physical partition that divides the microcontroller into
Secure (Trusted) and Non-secure (Non-trusted) worlds according to memory address. The secure
world is an isolated execution environment, code and data loaded inside are protected and cannot be
accessed from Non-secure world. Code running at secure world is called secure code that can access
both secure and non-secure memories and peripherals; while code running at non-secure world is
called non-secure code that can only access non-secure memories and peripherals.

Figure 6.2-1 shows an example of a system divided into the secure world and non-secure world.
Green blocks indicate secure components, Red blocks indicate non-secure components and white
ones are both/either secure and/or non-secure accessible. When the core processor is in secure state
(left side of the figure), it belongs to secure world, which has its own MSP, PSP and VTOR registers
and can access the green, red, white blocks. Contrarily, when the core processor is in non-secure
state (right side of the figure), it belongs to non-secure world, which also has its own MSP, PSP and
VTOR registers, but, it can only access red and white blocks so that non-secure world components
are not able to impact secure world.

Secure World Non-Secure World
Processor Processor
MSP / PSP <—‘ MSP / PSP
VTOR VTOR

NVIC --

By function calls NVIC

| AHBS5 / APB Bus | AHBS5 / APB Bus |

Figure 6.2-1 Secure World View and Non-secure World View on a Chip

In order to support TrustZone® to set up both secure world and non-secure world, Cortex®-M23
provides three security attributes. Each memory address is assigned with one of the security
attributes. These security attributes are listed below.

® Non-secure (NS)

Addresses used for non-secure memory or non-secure peripheral's registers.
® Secure (S)

Addresses used for secure memory or secure peripheral's registers.
® Non-secure Callable (NSC)

A special type of secure memory region which can contain SG instructions. The SG
instruction allows a non-secure function calls to a secure function.

The address space partitioning is completed by Implementation Define Attribution Unit (IDAU) and
Security Attribution Unit (SAU) together. The IDAU is non-programmable, which defines static partition
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of address space. The static partition specifies the default security attribute of a memory region. In
contrast with IDAU, the SAU is programmable which provides dynamic partition of address space. The
dynamic partition is given by software programmer to specify the security attribute of a memory region.
The core processor is in secure state when executing instructions from secure memory. Otherwise,
the core processor is in non-secure state when executing instructions from non-secure memory. For
setting IDAU and SAU, refer to sections “Implementation Defined Attribution Unit (IDAU)” and
“Security Attribution Unit (SAU)” in “System Manager” chapter for more details.

The security attribute of Flash, SRAM and peripherals are assigned by TrustZone® related control
units. The NSCBA register in FMC is used to divide the APROM into two parts, one is secure and the
other is non-secure. The security attribute of SRAM and peripherals are assigned by programming
Secure Configuration Unit (SCU).

Whenever being reset, the M2351 is in secure state, that is, the core processor, Flash, SRAM and
peripherals are all in secure state. Therefore, the system boots in secure state. The boot code is
responsible to set up TrustZone® related control units in M2351 to partition address space and assign
non-secure resources that can be directly accessed from non-secure world.

6.2.1 Address Space Partition

The SAU and IDAU are the control units used to define security attribute of memory addresses. The
IDAU defines default partition of secure and non-secure addresses, while the SAU is programmable to
change the security attribute defined by IDAU.

6.2.1.1 Implementation Define Attribution Unit (IDAU)

The IDAU uses address bit 28 to distinguish between secure and non-secure world, i.e. the bit 28 of a
secure address is always 0, and the bit 28 of a non-secure address is always 1, except regions above
O0xE000_0000.

The partition of 4GB address space is shown as Figure 6.2-2. Each region consists of a secure (bit 28
is 0) and a non-secure (bit 28 is 1) sub-regions, the size of a sub-region is 256MB. In order to store
entry functions for non-secure code, the security attribute of secure SRAM region is assigned as non-
secure callable (NSC). Similarly, the secure “Code” region is assigned as NSC but has an exception at
first 2 KB area. This first 2 KB area is defined as secure only to avoid accidental SG instruction after
power on.
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Region Range Memory Attribute
— OXFEFEFEFE
Device | _ 0xF0000000
System | oxE0000000
0xD0000000 Non-secure
External Device 0xC0000000 Secure
0xB0000000 Non-secure
L 0xA0000000 Secure
0x90000000 Non-secure
External RAM 0x80000000 Secure
0x70000000 Non-secure
| 0x60000000 Secure
Device 0x50000000 Non-secure
|_ 0x40000000 Secure
0x30000000 Non-secure
o | 0x20000000 Secure+ NSC
0x10000000 Non-secure ’ 00000800
o [ 0x00000000 Secure + NSC Secure 0x00000000.
Memory Partition

Figure 6.2-2 The 4 GB Memory Map Divided Into Secure and Non-secure Regions by IDAU

6.2.1.2 Security Attribution Unit (SAU)

The SAU is a MPU-like function unit inside Cortex®-M23. Up to 8 memory regions can be defined by
programming control registers of SAU.

Memory regions are enabled individually by programming SAU_RNR, SAU_RBAR and SAU_RLAR.
The memory region is enabled once RENABLE (SAU_RLARJQ]) is set to 1, and the security attribute is
defined by NSC (SAU_RLARI1]):

® NSC =0, the memory region is Non-secure (NS).
® NSC =1, the memory region is Secure and Non-secure callable (NSC).

The security attribute of each memory region defined by SAU is either NS or NSC. Those memory
addresses not defined by SAU regions are treated as Secure. After all memory regions are set,
SAU_CTRL[0] should be set to 1 to enable SAU.

Both IDAU and SAU define the security attribute of a memory address. If the definitions are different,
the more secure attribute will be used for the memory address. The priority of the security attribute
from high to low is Secure > NSC > NS.

When the core processor attempts to access a target, e.g. a memory or peripheral register, the
security attribute of the target is decided by checking IDAU and SAU. If the core processor is non-
secure but the target is secure, a HardFault exception will be generated. Because non-specified
memory addresses are treated as secure, non-secure memory regions need to be defined for the core
processor to access non-secure memory and non-secure peripheral registers. Besides, whole secure
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code and SRAM regions are defined as NSC by IDAU. The size of NSC regions can be changed
according to the NSC entry functions included in application code. The example usage of SAU regions
is shown as Figure 6.2-3.

Define Non-secure peripheral region 3 Allow core processor to successfully access

(0x50000000~0x5FFFFFFF) Non-secure peripherals

Define Non-secure SRAM region 2 Allow core processor to successfully access
(0x30000000~0x3FFFFFFF) Non-secure SRAM

Define Non-secure code region 1 < Allow core processor to successfully access
(0x10000000~0x1FFFFFFF) Non-secure Flash

Define Non-secure callable area in
Secure code region 0

Figure 6.2-3 Typical Setting of SAU

6.2.2 Security Attribute Configuration

The previous section describes how to divide the address space of core processor view into secure
world and non-secure world. For M2351, the memory and peripherals can be assigned to either
secure or non-secure world during system initialization. The M2351 is designed to start execution in
secure state after reset. In other words, core processor and all system resources including Flash,
SRAM and peripherals are secure after reset. Then, the system initialization code may change some
parts of the system resources to be non-secure.

6.2.2.1  Security Attribute Configuration of Flash

The M2351 Flash memory is split into a number of different regions such as LDROM, APROM and
others. Most of the Flash regions are always secure and cannot be changed. The only one can be
changed is the APROM region. Non-secure APROM region is set by programming a special control
register, NSCBA (Non-secure base address). The NSCBA[23:0] indicates the starting address of non-
secure APROM and its value should be aligned with a Flash page size. The secure APROM region
starts from address 0x0 and ends at NSCBA[23:0] — 1, while the non-secure APROM region ranges
from NSCBA[23:0] to the end of APROM. For setting NSCBA, refer to FMC section for more details.

6.2.2.2 Security Attribute Configuration of SRAM and Peripherals

The secure state of SRAM blocks and all peripherals can be configured by Security Configuration Unit
(SCU), which contains a set of control registers used to assign the security attribute. Besides, the SCU
monitors bus transfers to detect unsecure access. The unsecure access is one of the following
conditions.
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® Non-secure master peripheral tries to access a secure address (address bit 28 = 0).

® Secure code or secure master peripheral uses non-secure address (address bit 28 = 1)
to access secure SRAM or peripheral.

When an unsecure access is detected, SCU blocks the access operation and generates a secure
alarm interrupt.

For more detalils, refer to the Security Configuration Unit (SCU) chapter.

6.2.3 System Address Map and Access Scheme

In the M2351 series, the Flash, SRAM and most peripherals can be assigned to be Secure or Non-
secure, but each of them can be accessed through either Secure address or Non-secure address
depending on its security attribute configuration. Core processor and master peripherals should use
correct address to access resources, i.e. the secure resource should be accessed by using secure
address. Similarly, the non-secure resource should be accessed by using non-secure address.

6.2.3.1 Permanent Secure Peripherals

The security attribute of some peripherals are always secure and cannot be changed for safety and
security. If necessary, the secure code should manage and provide functions for non-secure code to
access these peripherals. Table 6.2-1 lists these secure peripherals.

Peripheral Function Address
SYS System Control Registers 0x4000_0000 — 0x4000_01FF
CLK Clock Control Registers 0x4000_0200 — 0x4000_02FF
NMI NMI Control Registers 0x4000_0300 — 0x4000_03FF
PDMAO Peripheral DMA 0 Control Registers 0x4000_8000 — 0x4000_8FFF
FMC Flash Memory Control Registers 0x4000_C000 — 0x4000_CFFF
SCuU Security Configuration Unit Registers 0x4002_F000 — 0x4002_FFFF
WDT Watchdog Timer Control Registers 0x4004_0000 — 0x4004_OFFF
TMRO1 Timer0/Timerl Control Registers 0x4005_0000 — 0x4005_OFFF

Table 6.2-1 Peripherals and Regions that are Always Secure

6.2.3.2 Secure Address vs. Non-secure Address

A memory or a peripheral register may have secure and non-secure address in system address map,
but the memory or register only responds to the address that is consistent with its security attribute.
The different access modes of secure and non-secure target are illustrated in Figure 6.2-4.

Suppose that SRAM block 0, 2, and 4 are in secure state, they will respond to an access when
address bit 28 is 0 (secure address), but will not respond to an access with address bit 28 is 1 (non-
secure address). In this example, SRAM block 1 and 3 are in non-secure state. Hence, these blocks
will only respond to an access when the address bit 28 is 1.
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<_
SRAM Block 4
0Xx200XXXXX
Secure address
range SRAM Block 2
SRAM Block 0 )
The same SRAM Memory which
contains secure and non-secure
blocks
Non-secure address
range
SRAM Block 1
[] Secure Region
«— [ ] Non-secure Region

Figure 6.2-4 Example of SRAM Divided Into Secure Block and Non-secure Block

6.2.3.3 Valid Access vs. Invalid Access

When core processor or a master peripheral is trying to access (read or write) a memory or register,
the result depends on the following conditions.

® Non-secure code or master peripheral is not allowed to access a secure memory or
register.

® A memory or register only responds to the related address which is consistent with its
security attribute.
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Figure 6.2-5 Checking Point of Accesses

Figure 6.2-5 illustrates how the above conditions are checked by TrustzZone® related control units.

When the core processsor tries to fetch instructions or access data, the security attribute of the core
processor and target address are verified by SAU and IDAU (refer to (a)). If the core processor is in
non-secure state and target address is secure, a hard fault exception will be generated. The other
cases will go to next checkpoints (refer to (b-1) and (b-2)). If the non-secure code tries to read/write a
secure memory or register, the access will be blocked and a secure violation interrupt (SCU interrupt)
can be generated. If a secure code uses non-secure address to access a secure memory or register,
the operation has no effect. (refer to (c-1) and (c-2))

When a master peripheral tries to read/write a memory or register, the SCU will verify the access
(refer to (d)). When a non-secure master peripheral wants to access a secure memory or register, the
access will be blocked and a secure violation interrupt (SCU interrupt) can be generated. If a secure
master peripheral uses non-secure address to read/write a secure memory or register, the operation
has no effect.

The responses of the accesses from the core processor and master peripherals follow the rule called
memory access policy, which is described in the “Memory Access Policy (MAP)” section of “Security
Configuration Unit (SCU)” chapter.
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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 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 (POR)
- 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])

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

- CPU Reset for Cortex®-M23 core only by writing 1 to CPURST (SYS_IPRSTO[1])
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|H Glitch Filter

| 32 us

~50k ohm
@3.3v PORMASK(SYS_PORCTLO[15:0])

Voo Power-on _|

Reset

nRESET [}

POROFF(SYS_PORCTL1[15:0] LVREN(SYS_BODCTLI[7])

AV, Low Voltage L Reset Pulse Width
b Reset _| |7_ ~3.2ms

BODRSTEN(SYS_BODCTL(3])

Brown-out é
Reset

WDT/WWDT Reset Pulse Width \ System Reset
Reset 64 WDT clocks
CPU Lockup Reset Pulse Width
Reset 2 system clocks
CHIP Reset
CHIPRST(SYS_IPRSTO[0])
System Reset — \ Software Reset | Reset Pulse Width
SYSRESETREQ(AIRCR[2]) 1 J 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®-M23 only; the other reset sources will reset Cortex -M23 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 SYSTEM | CPU

Register

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

CHIPRST 0x0 - - - - - - - -

(SYS_IPRSTOI[0])

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[18:16])

BODRSTEN

(SYS_BODCTL[3])

SYS_SRAMPCTL 0x0 - - - - - - - -
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SYS_SRAMPPCT 0x0 - - - - - - - -

LXTEN 0x0 - - - ; - - . )
(CLK_PWRCTLI[1])

WDTCKEN ox1 - ox1 - - - ox1 - ;
(CLK_APBCLKO[0])

WDTSEL 0x3 0x3 - - ; - . - )
(CLK_CLKSEL1[1:0])

HXTSTB 0x0 - - ; ; - - . )
(CLK_STATUS[0])

LXTSTB 0x0 - - - ; - - . )
(CLK_STATUSI1])

PLLSTB 0x0 - - y . . . . ;
(CLK_STATUS[2])

HIRCSTB 0x0 - - . - - - . ;
(CLK_STATUS[4])

CLKSFAIL 0x0 0x0 - - . - - . ;
(CLK_STATUSI[7])

CLK_PLLCTL 0x000D_44|- - - - - - - -
0A
PDMSEL 0x0 - - - - - - - -

(CLK_PMUCTL [2:0])

RSTEN Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(WDT_CTLI1]) 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 Ox3F Ox3F Ox3F Ox3F - Ox3F - -

BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(FMC_ISPCTL1]) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO

BL

(FMC_ISPCTL[16])

CBS Reload Reload Reload Reload Reload - Reload - -
from from from from from from

(FMC_ISPSTSI2)) CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO CONFIGO

VECMAP Reload Reload Reload Reload Reload - Reload - -
base onlbase onlbase on|lbase onlbase on base on
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(FMC_ISPSTS[23:9]) |CONFIGO |CONFIGO |CONFIGO |CONFIGO |CONFIGO | |CONFIGO |
Other Peripheral Reset Value

Registers

FMC Registers Reset Value

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

Table 6.3-1 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. Figure 6.3-2 shows the nRESET reset waveform.

nRESET

E—

32 us

0.7 Vop
0.2 Vpp

7\
v/
~o

| 32us | |
NRESET Reset 1 1 1 e

R

Figure 6.3-2 NnRESET 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_RSTSTSJ[O]) bit can be cleared by writing 1 to it. Figure 6.3-3
shows the power-on reset waveform.

VDD

Power-on
Reset
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Figure 6.3-3 Power-on Reset (POR) Waveform

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,,x 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 Vi 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.

N e
T2
( < LVRDGSEL) ( =LVRDGSEL)

T3
( =LVRDGSEL)

Low Voltage Reset

Delay for LVR stable

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 which is decided by BODEN and BODVL
(SYS_BODCTL[18:16]) 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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| |
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BODOUT :<_>
| I
| (= BODDGSEL) |
i |
BODRSTEN | I
— |
| |
|
|
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 System Reset

The CPU Reset means only Cortex®-M23 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[1]) to 1 to assert the CHIP Reset signal.

The System Reset is similar with CHIP Reset. The difference is that BS(FMC_ISPCTL][1]) will not be
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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 System Reset.
6.3.3 Power Modes and Wake-up Sources

The NuMicro® M2351 series has power manager unit to support several operating modes for saving
power. Table 6.3-2 lists all power modes in the NuMicro® M2351 series.

Mode CPU Operating Maximum  |[LDO_CAP|Clock Disable
Speed )
(MHz)
Normal mode 48MHz 1.20 |All clocks are disabled by control register.
CLK_AHBCLK, CLK_APBCLKO and
CLK_APBCLK1.
Turbo mode 64MHz 1.26  |All clocks are disabled by control register.
CLK_AHBCLK, CLK_APBCLKO and
CLK_APBCLK1.
Idle mode CPU enter Sleep mode keep [Only CPU clock is disabled.
Power-down mode (PD) CPU enters Deep Sleep mode keep |Most clocks are disabled except LIRC/LXT, and

only RTC/WDT/Timer/lUART peripheral clocks
still enable if their clock sources are selected as

LIRC/LXT.
Fast Wake-up Power-down| CPU enters Deep Sleep mode keep |Most clocks are disabled except LIRC/LXT, and
mode (FWPD) only RTC/WDT/Timer/UART peripheral clocks
still enable if their clock sources are selected as
LIRC/LXT.
Low leakage Power-down| CPU enters Deep Sleep mode 0.9 Most clocks are disabled except LIRC/LXT, and
mode only RTC/WDT/Timer/UART peripheral clocks
(LLPD) still enable if their clock sources are selected as
LIRC/LXT.
Ultra Low leakage Power-down| CPU enters Deep Sleep mode 0.8 Most clocks are disabled except LIRC/LXT, and
mode only RTC/WDT/Timer/UART peripheral clocks
still enable if their clock sources are selected as
(ULLPD) LIRC/LXT.
Standby Power-down mode Power off Floating [Only LIRC/LXT still enable for RTC function and
(SPD) wake-up timer usage.
Deep Power-down mode Power off Floating [Only LIRC/LXT still enable for RTC function and
(DPD) wake-up timer usage.

Table 6.3-2 Power Mode Table

Each power mode has different entry setting and leaving condition. 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 PDMSEL
(CLK_PMUCTL[2:0]) and execute WFI instruction.

Register/Instruction SLEEPDEEP (PDEN PDMSEL CPU Run WFI Instruction
Mode (SCR[2]) (CLK_PWRCTL[7]) [(CLK_PMUCTL[2:0])

Normal mode 0 0 0 NO

Idle mode 0 0 0 YES
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Power-down mode 1 1 0 YES
Low leakage Power-down mode 1 1 1 YES
Ultra Low leakage Power-down 1 1 3 YES
mode

Fast Wake-up Power-down mode 1 1 2 YES
Standby Power-down mode 1 1 4 YES
Deep Power-down mode 1 1 6 YES

Table 6.3-3 Power Mode Entry Setting 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

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 be retained by setting
SYS_SRAMPCTL and
SYS_SRAMPPCT.

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

Wake-up Sources N/A All interrupts EINT, GPIO, UART, USBD, USBH,
OTG, CAN, BOD, WDT, SDH,
Timer, 12C, USCI, RTC and ACMP.

Available Clocks All All except CPU clock LXT and LIRC

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

Table 6.3-4 Power Mode Difference Table

System reset released

\

Normal Mode

CPU Clock ON

HXT, HIRC, HIRC48, LXT, LIRC, HCLK,
PCLK ON

Flash ON

CPU executes WFI Interrupts occur

1. SLEEPDEEP(SCR[2]) = 1
2. PDEN(CLK_PWRCTL[7]) =1
3. CPU executes WFI

Wake-up events
occur

Power-down Mode
CPU Clock OFF
HXT, HIRC, HIRC48, PCLK OFF
LXT, LIRC ON

Flash Halt

Idle Mode

CPU Clock OFF
HXT, HIRC, HIRC48, PCLK ON
LXT, LIRC ON
Flash Halt
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Figure 6.3-6 Power Mode State Machine

1. LXT ON or OFF depends on software setting in normal mode.
2. LIRC ON or OFF depends on software 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 RTC clock source is selected as LXT and LXT is on.
6. If UART clock source is selected as LXT and LXT is on.
NP Al e Power-Down Mode Power-Down Mode
(PD/FWPD/LLPD/ULLPD) (SPD/DPD)
HXT ON ON Halt Halt
HIRC ON ON Halt Halt
HIRC48 ON ON Halt Halt
LXT ON ON ON/OFF* ON/OFF!
LIRC ON ON ON/OFF? ON/OFF?
PLL ON ON Halt Halt
CPU ON Halt Halt Halt
HCLK/PCLK ON ON Halt Halt
FLASH ON ON Halt Halt
TIMER ON ON ON/OFF® Halt
WDT ON ON ON/OFF* Halt
RTC ON ON ON/OFF® ON/OFF®
UART ON ON ON/OFF® Halt
Others ON ON Halt Halt

Table 6.3-5 Clocks in Power Modes

Wake-up sources in Power-down mode:
EINT, GPIO, UART, USBD, USBH, OTG, CAN, BOD, ACMP, WDT, SDH, Timer, I12C, USCI, , , RTC.

After chip enters power down, the following wake-up sources can wake chip up to normal mode. Table
6.3-6 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.

Power Down Mode

PD
Wake-Up " System Can Enter Power-Down Mode Again
Wake-Up Condition LLPD Condition*
Source SPD|DPD
ULLPD
FWPD

Aug, 2018 Page 144 of 1714 Rev 1.00



NnuvoToN

NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

After software writes 1 to clear BODIF
Brown-out Detector Reset / Interrupt \% - " |svs_BobcTL).
BOD After software writes 1 to clear BODWK
Brown-out Detector Reset - \% - |(CLK_PMUSTS[13]) when SPD mode is
entered.
v ) _ |After software writes 1 to clear LVRF
(SYS_RSTSTS[3])
LVR LVR Reset After software writes 1 to clear LVRWK
- \% - |(CLK_PMUSTS[12]) when SPD mode is
entered.
After software writes 1 to clear PORF
POR POR Reset \ \ " |(sYs_RsTsTS[0)).
EINT External Interrupt v ) ) Qil;ter software write 1 to clear the Px_INTSRCI[n]
GPIO GPIO Interrupt v ) ) Qil;ter software write 1 to clear the Px_INTSRCI[n]
GPIO(PA~P )
i . . " ) _ |GPXWK(CLK_PMUSTS[11:8]) is cleared when
D) Wpairlje up rising or falling edge event, 61-pin \% SPD mode is entered.
GPIO(PC.0) rising or falling edae event - 1-pin ) | v [PNWK(CLK_PMUSTS[1)) is cleared when DPD
Wake-up pin 9 g edg P mode is entered.
After software writes 1 to clear TWKF
TIMER Timer Interrupt \ - - |(TIMERX_INTSTSI[1]) and TIF
(TIMERX_INTSTS[0]).
Wakeu After software writes 1 to clear TMRWK
timerp Wakeup by wake-up timer time-out - \% V  |(CLK_PMUSTS[1]) when SPD or DPD mode is
entered.
After software writes 1 to clear WKF
woT WDT Interrupt v “ |~ |(wDT_CTL[5]) (Write Protect).
Alarm Interrunt v ) _ |After software writes 1 to clear ALMIF
P (RTC_INTSTS[O0]).
) ) After software writes 1 to clear TICKIF
Time Tick Interrupt \% - - [rTC_INTSTS[L)).
RTCWK (CLK_PMUSTSI[5]) is cleared when
RTC Wakeup by RTC alarm ) V[ V' |oPD or SPD mode is entered.
I RTCWK (CLK_PMUSTSI5]) is cleared when
Wakeup by RTC tick time ) V[V |oPD or SPD mode is entered.
RTCWK (CLK_PMUSTSI[5]) is cleared when
Wakeup by tamper event ) v v DPD or SPD mode is entered.
After software writes 1 to clear CTSWKF
nCTS wake-up Vil - | - |uarTx wksTso)).
After software writes 1 to clear DATWKF
RX Data wake-up Vool - | - |uaRTx wKsTSIL)).
UART
. After software writes 1 to clear RFRTWKF
Received FIFO Threshold Wake-up \% - " |(UARTX WKSTS[2]).
After software writes 1 to clear RS485WKF
RS-485 AAD Mode Wake-up \% - © [UARTX WKSTS[3)).
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Received FIFO Threshold Time-out v After software writes 1 to clear TOUTWKF
Wake-up (UARTx_WKSTS[4]).
After software writes 1 to clear WKF
CTS Toggle v (UUART WKSTSIO]).
USCI UART
Data Todale v After software writes 1 to clear WKF
99 (UUART_WKSTS[0]).
Data togale v After software writes 1 to clear WKF
99 (UI2C_WKSTS[0]).
2
uscire After software writes 1 to clear WKAKDONE
Address match \% (UI2C_PROTSTSI16], then writes 1 to clear
WKF (UI2C_WKSTS[O0]).
After software writes 1 to clear WKF
USCI SPI SS Toggle \% (USPI_WKSTSI0)).
After software writes 1 to clear WKAKDONE
I’Cc Address match wake-up \% (12C_WKSTS[1]). Then software writes 1 to
clear WKIF(12C_WKSTS[0]).
USBD 1.Remote wake-up v After software writes 1 to clear BUSIF
2.Pulg in wake-up (USBD_INTSTSJO]).
1.After write 1 to clear RHSC
1.Connection detected (HcInterruptSTatus[?]).
USBH 2.Disconnect detected \ (ZHAC?;erUp\{VSr;;us[n% to clear RHSC
3.Remote-wakeup 3.After write 1 to clear RHSC
(HclnterruptStatus[7]). and port suspended.
. After software writes 1 to set
OoTG ID pin state be change \ WKEN(OTG_CTL{5]).
After software writes 1 to clear WKIFO
Comparator Foter Down Wake-Up v (ACMP_STATUSI8]) and WKIF1
P (ACMP_STATUSI[9)]).
ACMP
ACMPWK (CLK_PMUSTSJ3]) is cleared when
ACMPO status change ) SPD mode is entered.
CAN Incoming Data Toggle \ (Acl;tAe’r\l S\?Vﬁdv asrc_T_ AV'\II'nUtg?O]()) to clear WAKUP_STS
SDH Card detection v E‘I)ear CDIFO (SDH_INTSTS[8]) after SDH wake-

Table 6.3-6 Condition of Entering Power-down Mode Again

6.3.4  System Power Distribution

In this chip, power distribution is divided into four 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 1.2V or 1.26V power for digital operation and 1/O pins.

USB transceiver power from VBUS offers the power for operating the USB transceiver.

RTC power from Vgat provides the power for RTC and 80 bytes backup registers.

The outputs of internal voltage regulators, LDO and VDD, require an external capacitor which should
be located close to the corresponding pin. Analog power (AVpp) should be the same voltage level of
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the digital power (Vpp). If system enters SPD mode SW_SPD switch needs to be turned off, and
internal voltage regulator can be set to LDO mode or DC-DC converter mode. Figure 6.3-7 shows the
power distribution.

= 0
w <
2 3
] 5 «Q N <
= s & & & =
Internal 32.768 kHz
12-bit ADC Reference 10 Cell crystal 10 Cell {] Vooio
Voltage oscillator
AVop - 12-bit DAC | Temp. Sensor 0.9v T
AVss 1
Analog Comparator
RTC & 32 KHz
LVDR ||  RTCLDO 80 bytes LIRC
(Low Voltage Reset, Brown-out 3.3V >09v backup register | | Oscillator
Detector)
- . SRAM SRAM
Digital Logic (64K) Flash POR12 (32K)
LDO_CAP| | 1.2v2ev | I SW_SPD I |
sur— | [ [ [ | 4 [
“E 12 MHz HIRC | | 48 MHz HIRC Power Management
PLL Oscillator Oscillator TRNG and Holder Logic
PF.2 b 4~24 MHz Power 10 kHz 3.3V-> USB 1.1 GPIO except
’ crystal POR33 On LIRC 1.2V/1.26V OoTG 10 Cell {] PF.4~PF.11 and
PF.3 0= oscillator Control Oscillator | | Regulator PHY PA.0~PA5
A
M2351 Power Distribution :
£4

Figure 6.3-7 Power Distribution Diagram
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6.3.5 Bus Matrix

PDMAL M4

M3

USBH

Crypto

1:
SDHO J

PDMAO

M2

M1

MO

Cortex-M23

S0 S1 S2 S3 S4 S5 S6
SRAMO SRAM1 APBO APB1 AHB
FLASH (32 KB) (64 KB) Peripheral Peripheral EBI Peripheral

Figure 6.3-2 M2351 Bus Martix Architecture Diagram

Refer to Figure 6.3-2. This chip uses Advanced Microcontroller Bus Architecture (AMBA) protocol to
implement system bus. The system has five masters and seven slaves, in which a different master
can communicate with a different slave at the same time through Bus Matrix. The Cortex®-M23 core
processor acts as the master in Bus Matrix, located on MO to communicate with any slaves through
Bus Matrix. PDMAO and PDMAL are Peripheral Direct Memory Access and act as the master in Bus
Matrix, respectively located on M1 and M4, which can communicate with any slaves through Bus
Matrix. SDHO and Crypto share the same master bandwidth located on M2. USBH acts as the master
role in Bus Matrix and is located on M3. The slave AHB Peripheral is the Advanced High-performance
Bus (AHB) controller, and any master can communicate with any AHB peripheral through Bus Matrix.

6.3.6 System Memory Map

This chip provides 4G-byte addressing space. The memory locations assigned to each on-chip
controllers are shown in Table 6.3-7. The detailed register definition, memory space, and
programming will be described in the following sections for each on-chip peripheral. This chip
implement Arm® Trust Zone Architecture as well as memory alias technique, secure code and non-
secure code can run together on the chip well, while both have different memory view. Secure code
view is shown in Table 6.2-1 and non-secure code view is shown in Table 6.2-2.

The NuMicro® M2351 series only supports little-endian data format.

Address Space Token Controllers

Flash and SRAM Memory Space

0x0000_0000 — 0x0003_FFFF FLASH_BA FLASH Memory Space (256 KB)
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0x0000_0000 — 0x0007_FFFF FLASH_BA FLASH Memory Space (512 KB)
0x2000_0000 — 0x2000_7FFF SRAMO_BA SRAM Memory Space (32 KB)
0x2000_8000 — 0x2001_7FFF SRAM1_BA SRAM Memory Space (64 KB)
0x6000_0000 — Ox6FFF_FFFF EXTMEM_BA External Memory Space (256 MB)

Secure Peripheral Controllers Space (0x4000_0000 — 0x400F_FFFF)

0x4000_0000 — 0x4000_01FF SYS_BA System Control Registers (always secure)
0x4000_0200 — 0x4000_02FF CLK_BA Clock Control Registers (always secure)
0x4000_0300 — 0x4000_03FF NMI_BA NMI Control Registers (always secure)
0x4000_4000 — 0x4000_4FFF GPIO_BA GPIO Control Registers

0x4000_8000 — 0x4000_8FFF PDMAOQO_BA Peripheral DMA 0 Control Registers (always secure)
0x4000_9000 — 0x4000_9FFF USBH_BA USB Host Control Registers

0x4000_C000 — 0x4000_CFFF FMC_BA Flash Memory Control Registers (always secure )
0x4000_DO000 — 0x4000_DFFF SDHO_BA SDHOSTO Control Registers

0x4001_0000 — 0x4001_OFFF EBI_BA External Bus Interface Control Registers
0x4001_8000 — 0x4000_8FFF PDMA1_BA Peripheral DMA 1Control Registers (secure or non-secure)
0x4003_1000 — 0x4003_1FFF CRC_BA CRC Generator Registers

0x4003_2000 — 0x4003_4FFF CRPT_BA Cryptographic Accelerator Registers

0x4002_F000 — 0x4002_FFFF SCU_BA Secure Configuration Unit Registers (always secure)

Secure APB Controllers Space (0x4004_0000 ~ 0x400F_

FFFF)

0x4004_0000 — 0x4004_OFFF WDT_BA Watchdog Timer Control Registers (always secure)
0x4004_1000 — 0x4004_1FFF RTC_BA Real Time Clock (RTC) Control Register
0x4004_3000 — 0x4004_3FFF EADC_BA Enhanced Analog-Digital-Converter (EADC) Control Registers
0x4004_5000 — 0x4004_5FFF ACMPO1_BA Analog Comparator 0/ 1 Control Registers
0x4004_7000 — 0x4004_7FFF DAC_BA DAC Control Registers

0x4004_8000 — 0x4004_8FFF 12S0_BA I°SO Interface Control Registers

0x4004_DO000 — 0x4004_DFFF OTG_BA OTG Control Registers

0x4005_0000 — 0x4005_OFFF TMRO1_BA Timer0/Timerl Control Registers (always secure)
0x4005_1000 — 0x4005_1FFF TMR23_BA Timer2/Timer3 Control Registers

0x4005_8000 — 0x4005_8FFF EPWMO_BA EPWMO Control Registers

0x4005_9000 — 0x4005_9FFF EPWM1_BA EPWML1 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 QSPIO Control Registers

0x4006_1000 — 0x4006_1FFF SPIO_BA SPI0 Control Registers

0x4006_2000 — 0x4006_2FFF SPI1_BA SPI1 Control Registers
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0x4006_3000 — 0x4006_3FFF SPI2_BA SPI2 Control Registers
0x4006_4000 — 0x4006_4FFF SPI3_BA SPI3 Control Registers
0x4007_0000 — 0x4007_OFFF UARTO_BA UARTO Control Registers
0x4007_1000 — 0x4007_1FFF UART1_BA UARTL1 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_4000 — 0x4007_4FFF Reserved Reserved

0x4007_5000 — 0x4007_5FFF Reserved Reserved

0x4008_0000 — 0x4008_OFFF 12C0O_BA I>CO Control Registers
0x4008_1000 — 0x4008_1FFF 12C1_BA I°C1 Control Registers
0x4008_2000 — 0x4008_2FFF 12C2_BA I°C2 Control Registers
0x4009_0000 — 0x4009_OFFF SCO_BA Smartcard Host O Control Registers
0x4009_1000 — 0x4009_1FFF SC1 BA Smartcard Host 1 Control Registers
0x4009_2000 — 0x4009_2FFF SC2_BA Smartcard Host 2 Control Registers
0x400A_0000 — 0x400A_OFFF CANO_BA CANO Bus Control Registers
0x400B_0000 — 0x400B_OFFF QEIO_BA QEIO Control Registers
0x400B_1000 — 0x400B_1FFF QEI1_BA QEI1 Control Registers
0x400B_4000 — 0x400B_4FFF ECAPO_BA ECAPO Control Registers
0x400B_5000 — 0x400B_5FFF ECAP1_BA ECAP1 Control Registers
0x400B_9000 — 0x400B_9FFF TRNG_BA TRNG 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

Table 6.3-7 Address Space Assignments for On-Chip Controllers
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Address Space Token Controllers

Non-secure Peripheral Controllers Space (0x5000_0000 — 0x500F_FFFF)

0x5000_4000 — 0x5000_4FFF GPIO_BA GPIO Control Registers

0x5000_9000 — 0x5000_9FFF USBH_BA USB Host Control Registers
0x5000_DO000 — 0x5000_DFFF SDHO_BA SDHOSTO Control Registers
0x5001_0000 — 0x5001_OFFF EBI_BA External Bus Interface Control Registers
0x5001_8000 — 0x5000_8FFF PDMA1_BA Peripheral DMA 1Control Registers (secure or non-secure)
0x5003_1000 — 0x5003_1FFF CRC_BA CRC Generator Registers

0x5003_2000 — 0x5003_4FFF CRPT_BA Cryptographic Accelerator Registers
Non-secure APB Controllers Space (0x5004_0000 ~ 0x500F_FFFF)

0x5004_1000 — 0x5004_1FFF RTC_BA Real Time Clock (RTC) Control Register
0x5004_3000 — 0x5004_3FFF EADC_BA Enhanced Analog-Digital-Converter (EADC) Control Registers
0x5004_5000 — 0x5004_5FFF ACMPO1_BA Analog Comparator 0/ 1 Control Registers
0x5004_7000 — 0x5004_7FFF DAC_BA DAC Control Registers

0x5004_8000 — 0x5004_8FFF 12S0_BA I°SO Interface Control Registers
0x5004_DO000 — 0x5004_DFFF OTG_BA OTG Control Registers

0x5005_1000 — 0x5005_1FFF TMR23_BA Timer2/Timer3 Control Registers
0x5005_8000 — 0x5005_8FFF EPWMO_BA EPWMO Control Registers
0x5005_9000 — 0x5005_9FFF EPWM1_BA EPWML1 Control Registers
0x5005_A000 — 0x5005_AFFF BPWMO_BA BPWMO Control Registers
0x5005_B000 — 0x5005_BFFF BPWM1_BA BPWML1 Control Registers
0x5006_0000 — 0x5006_OFFF QSPIO_BA QSPIO Control Registers

0x5006_1000 — 0x5006_1FFF SPIO_BA SPIO Control Registers

0x5006_2000 — 0x5006_2FFF SPI1_BA SPI1 Control Registers

0x5006_3000 — 0x5006_3FFF SPI2_BA SPI2 Control Registers

0x5006_4000 — 0x5006_4FFF SPI3_BA SPI3 Control Registers

0x5007_0000 — 0x5007_OFFF UARTO_BA UARTO Control Registers

0x5007_1000 — 0x5007_1FFF UART1_BA UARTL1 Control Registers

0x5007_2000 — 0x5007_2FFF UART2_BA UART2 Control Registers

0x5007_3000 — 0x5007_3FFF UART3_BA UARTS3 Control Registers

0x5007_4000 — 0x5007_4FFF UART4_BA UART4 Control Registers

0x5007_5000 — 0x5007_5FFF UART5_BA UARTS5 Control Registers

0x5007_4000 — 0x5007_4FFF Reserved Reserved

0x5007_5000 — 0x5007_5FFF Reserved Reserved

0x5008_0000 — 0x5008_OFFF 12C0_BA I°CO Control Registers
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0x5008_1000 — 0x5008_1FFF 12C1_BA I>*C1 Control Registers
0x5008_2000 — 0x5008_2FFF 12C2_BA I>*C2 Control Registers
0x5009_0000 — 0x5009_0FFF SCO_BA Smartcard Host O Control Registers
0x5009_1000 — 0x5009_1FFF SC1 BA Smartcard Host 1 Control Registers
0x5009_2000 — 0x5009_2FFF SC2_BA Smartcard Host 2 Control Registers
0x500A_0000 — 0x500A_OFFF CANO_BA CANO Bus Control Registers
0x500B_0000 — 0x500B_OFFF QEIO_BA QEIO Control Registers
0x500B_1000 — 0x500B_1FFF QEI1_BA QEI1 Control Registers
0x500B_4000 — 0x500B_4FFF ECAPO_BA ECAPO Control Registers
0x500B_5000 — 0x500B_5FFF ECAP1_BA ECAP1 Control Registers
0x500B_9000 — 0x500B_9FFF TRNG_BA TRNG Control Registers
0x500C_0000 — 0x500C_OFFF USBD_BA USB Device Control Register
0x500D_0000 — 0x500D_OFFF USCIO_BA USCIO0 Control Registers
0x500D_1000 — 0x500D_1FFF USCI1_BA USCI1 Control Registers

Table 6.3-2 Non-secure Address Space Assignments for On-Chip Controllers

6.3.7 Implementation Defined Attribution Unit (IDAU)
6.3.7.1  Overview

The Arm®v8-M has the new feature called TrustZone®, which adds an additional security state to allow
full isolation of two security levels. The processor security state is decided by the memory definition.
For example, processor is in Secure state when the code is excuted in the Secure region. The
memory map security state will be defined by the combination of:

® Internal Security Attribution Unit (SAU)
® Implementation Defined Attribution Unit (IDAU)

These attribution units define the memory space into four type regions:
® Secure Region: contains Secure program code or data

® Non-secure Callable Region (NSC): contains entry functions for Non-secure programs to
access Secure functions

® Non-secure Region: contains Non-secure program code or data
® Exempt Region: exempt region will be exempted from security check

For each memory region defined by the SAU and IDAU has a region number generated by the SAU or
by the IDAU. Region number is used for determine a group of memory share the same security
attribute. Overlapping region numbers are not allow. For testing security attributes and region
numbers, a new instruction “TT” (Test Target) is introduced. By using a TT instruction on the start and
end addresses of the memory range, and identifying that both reside in the same region number, user
can determine that the memory range is located entirely in same space. To be more specific, please
refer to the Arm®v8-M Architecture Reference Manual. The M2351 IDAU memory map attributions and
corresponding region numbers are shown in Figure 6.3-8. The address from O0xE000_0000 to
OxFFFF_FFFF is marked as exempt regions because the behavior of the address is fixed, so their
security attributes don’t control by the SAU or IDAU.
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RGIONNUM o FFFF_FFFF
Device Exempt 15
0xFO00_0000
System Exempt 14
OxEO00_0000
NON-SECURE 13
0xD000_0000
SECURE 12
External Device 0xC000_0000
NON-SECURE 11
0xB000_0000
SECURE 10
0OxA000_0000
NON-SECURE 9
0x9000_0000
SECURE 8
External RAM 0x8000_0000
NON-SECURE 7
0x7000_0000
SECURE 6
0x6000_0000
NON-SECURE 5
Device 0x5000_0000
SECURE 4
0x4000_0000
NON-SECURE 3
SRAM 0x3000_0000
NSC 2
0x2000_0000
NON-SECURE 1 0x1000 0000
Code X _
SEl\é?JCRE 106 0x0000_0800
0x0000_0000

Figure 6.3-8 IDAU Memory Map

6.3.7.2 IDAU Block Diagram

The IDAU block diagram is shown in Figure 6.3-9. IDAU is security attribute unit connected outside of
the processor. Both SAU and IDAU are responsible to response the security property of the address
from processor, the only difference is that the memory security attribute of the SAU is configurable and
the IDAU is fixed. After the processor compare the security property of the IDAU and SAU, it will take
the highest security attribute applied. The hierarchy of security levels from high to low is: Secure >
NSC > Non-secure.
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processor
CPU
address
SAU IDAU
Other Other
MPU(fMPU Master Master
Bus Matrix
Slave Slave Slave Slave Slave Slave

Figure 6.3-9 IDAU Block Diagram

6.3.8  SRAM Memory Orginization

This chip supports embedded SRAM with a total of 96 Kbytes size and the SRAM organization is
separated into two banks: SRAM bankO and SRAM bankl. The first bank has 32 Kbytes address
space and the second bank has 64Kbyte address space. These two banks address space can be
accessed simultaneously. The SRAM bank0 supports parity error check to make sure the chip is
operating more stable.

Supports total 96 Kbytes SRAM

® Supports byte / half word / word write
® Supports fixed 32 Kbytes SRAM bankO0 for independent access
® Supports parity error check function for SRAM bank0
® Supports oversize response error
AHB interface
3 < controller > SRAM decoder -«—p»{ SRAM bank0
ju
m
m
= .
| AMBinterface i@ ol SRAMdecoder |€—| SRAM banki
controller

Figure 6.3-10 SRAM Block Diagram
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Figure 6.3-11 shows the SRAM organization. There are two SRAM banks. The bank0 is addressed to
32 Kbytes and the bank1l is addressed to 64 Kbytes. The bank0 address space is from 0x2000_0000
to 0x2000_7FFF(Secure) or 0x3000_0000 to 0x3000_7FFF(Non-secure). The bankl address space is
from 0x2000_8000 to 0x2001_7FFF(Secure) or 0x3000_8000 to 0x3001_7FFF(Non-secure). The
address between 0x2001_8000 to Ox2FFF_FFFF(Secure) and 0x3001_8000 to Ox3FFF_FFFF(Non-
secure) is illegal memory space and chip will enter hardfault if CPU accesses these illegal memory

addresses.
A 0x2FFF_FFFF A Ox3FFF_FFFF
Reserved Reserved
m m
= >
(o] (o]
n o
N N
0x2001_8000 0x3001_8000
0x2001_7FFF 0x3001_7FFF
64 Kbytes 64 Kbytes
SRAM bank1 SRAM bank1
0x2000_8000 0x3000_8000
0x2000_7FFF 0x3000_7FFF
32 Kbytes 32 Kbytes
SRAM bank0 SRAM bank0
\ 0x2000_0000 \ 0x3000_0000
96 Kbytes device 96 Kbytes device
(secure) (non-secure)

Figure 6.3-11 SRAM Memory Organization

SRAM bankO has byte parity error check function. When CPU is accessing SRAM bankO0, the parity
error checking mechanism is dynamic operating. As parity error occurs, the PERRIF
(SYS_SRAMSTS|0]) will be asserted to 1 and the SYS_SRAMEADR register will recode the address
with the parity error. Chip will enter interrupt when SRAM parity error occurs if PERRIEN
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.-

(SYS_SRAMICTL]OQ]) is set to 1. When SRAM parity error occurs, chip will stop detecting SRAM parity
error until user writes 1 to clear the PERRIF(SYS_SRAMSTSJ0]) bit.
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SRAM Power Control

SRAM bank0 and bankl have marco retention and power shut down function. Each SRAM marco can
be configured to retention or power shut down mode independently by SRAMxPMn
(SYS_SRAMPCTL][23:8], x=0-1 n=0-3). When chip entering power-down, each SRAM marco will enter
retention or power  shut  down or keep operation mode depended on
SRAMXPMn(SYS_SRAMPCTL[23:8], x=0-1 n=0-3).When chip power down wake up, SRAM marco
will wake up from retention or power shut down mode. User must identify which SRAM marco that
CPU first accessed for saving power down wake up time by STACK(SYS_SRAMPCTLJ[1:0]).

Figure 6.3-12 shows the SRAM marco number in bank0 and bankl1. When chip power down wake up,
the first wake up SRAM marco is depened on STACK (SYS_SRAMPCTL[1:0]), the rest SRAM marcos
wake up in the order of marco number, from SRAM marco0 to SRAM marco7.

A 0x2001_7FFF A 0x3001_7FFF
16 Kbytes 16 Kbytes
SRAM Marco 7 SRAM Marco 7
0x2001_4000 0x3001_4000
16 Kbytes 16 Kbytes
SRAM Marco 6 SRAM Marco 6
20 0x2001_0000 20 0x3001_0000
c < c <
m © m ©
16 Kbytes 16 Kbytes
SRAM Marco 5 SRAM Marco 5
0x2000_C000 0x3000_C000
16 Kbytes 16 Kbytes
SRAM Marco 4 SRAM Marco 4
Y 0x2000_8000 Y 0x3000_8000
A 8 Kbytes A 8 Kbytes
0x2000_6000 SRAM Marco 3 0x3000_6000 SRAM Marco 3
8 Kbytes 8 Kbytes
29| o0x2000_4000 | SRAM Marco 2 S 9 0x3000_4000 | SRAM Marco 2
& ® 8 Kbytes 88 8 Kbytes
0x2000_2000 | SRAM Marco 1 0x3000_2000 | SRAM Marco 1
8K byte 8 Kbytes
¥ 0x2000_ 0000 | SRAM Marco 0 ¥ 0x3000_0000 | SRAM Marco 0
96 Kbytes device 96 Kbytes device
(secure) (non-secure)

Figure 6.3-12 SRAM Marco Organization

6.3.9 Auto Trim

This chip supports auto-trim function: the HIRC trim (12 MHz RC oscillator, 48 MHz RC oscillator),
according to the accurate external 32.768 kHz crystal oscillator or internal USB synchronous mode, to
automatically get accurate HIRC output frequency, 0.25 % deviation within all temperature ranges.

For instance, the system needs an accurate 12 MHz clock. In such case, if neither using PLL as the
system clock source nor soldering 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_TCTL12M[10] reference clock selection) to “1”, set FREQSEL (SYS_TCTL12M[1:0] trim
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frequency selection) to “01”, and the auto-trim function will be enabled. Interrupt status bit FREQLOCK
(SYS_TISTS12M[8] HIRC frequency lock status) “1” indicates the HIRC output frequency is accurate
within 0.25% deviation.

In another case, the system needs an accurate 48 MHz clock. In such case, if neither using PLL as
the system clock source nor soldering 32.768 kHz crystal in system, user has to set REFCKSEL
(SYS_TCTL48M[10] reference clock selection) to “1”, set FREQSEL (SYS_TCTL48M[1:0] trim
frequency selection) to “01”, and the auto-trim function will be enabled. Interrupt status bit FREQLOCK
(SYS_TISTS48M[8] HIRC48 frequency lock status) “1” indicates the HIRC output frequency is
accurate within 0.25% deviation.

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.

SYS_IPRSTO Address 0x4000_0008
SYS_BODCTL address 0x4000_0018
SYS_PORCTL address 0x4000_0024

SYS_VREFCTL

address 0x4000_0028

SYS_USBPHY

address 0x4000_002C

SYS_SRAMPCTL

address 0x4000_00DC

SYS_SRAMPPCT

address 0x4000_00EO

SYS_PORCTL1

address 0x4000_01EC

SYS_PLCTL address 0x4000_01F8
SYS_PLSTS address 0x4000_01FC
CLK_PWRCTL address 0x4000_0200

CLK_APBCLKO

address 0x4000_0208

CLK_CLKSELO

address 0x4000_0210

CLK_CLKSEL1

address 0x4000_0214

CLK_PLLCTL

address 0x4000_0240

CLK_CLKDSTS

address 0x4000_0274

CLK_PMUCTL address 0x4000_0290
NMIEN address 0x4000_0300
AHBMCTL address 0x4000_0400
FMC_ISPCTL address 0x4000_C000
FMC_ISPTRG address 0x4000_C010
FMC_ISPSTS address 0x4000_C040
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FMC_CYCCTL

address 0x4000_C04C

FMC_KPKEYTRG

address 0x4000_CO05C

WDT_CTL address 0x4004_0000
WDT_ALTCTL address 0x4004_0004
TIMERO_CTL address 0x4005_0000
TIMERL_CTL address 0x4005_0100
TIMER2_CTL address 0x4005_1000
TIMER3_CTL address 0x4005_1100

TIMERO_PWMCTL

address 0x4005_0040

TIMER1_PWMCTL

address 0x4005_0140

TIMER2_PWMCTL

address 0x4005_1040

TIMER3_PWMCTL

address 0x4005_1140

TIMERO_PWMDTCTL

address 0x4005_0058

TIMER1_PWMDTCTL

address 0x4005_0158

TIMER2_PWMDTCTL

address 0x4005_1058

TIMER3_PWMDTCTL

address 0x4005_1158

TIMERO_PWMBRKCTL

address 0x4005_0070

TIMER1_PWMBRKCTL

address 0x4005_0170

TIMER2_PWMBRKCTL

address 0x4005_1070

TIMER3_PWMBRKCTL

address 0x4005_1170

TIMERO_PWMSWBRK

address 0x4005_007C

TIMER1_PWMSWBRK

address 0x4005_017C

TIMER2_PWMSWBRK

address 0x4005_107C

TIMER3_PWMSWBRK

address 0x4005_117C

TIMERO_PWMINTEN1

address 0x4005_0084

TIMER1_PWMINTEN1

address 0x4005_0184

TIMER2_PWMINTEN1

address 0x4005_1084

TIMER3_PWMINTEN1

address 0x4005_1184

TIMERO_PWMINTSTS1

address 0x4005_008C

TIMER1_PWMINTSTS1

address 0x4005_018C

TIMER2_PWMINTSTS1

address 0x4005_108C

TIMER3_PWMINTSTS1

address 0x4005_118C

EPWM_CTLO address 0x4005_8000/0x4005_9000
EPWM_CTL1 address 0x4005_8000/0x4005_9000
EPWM_DTCTLO_1 address 0x4005_8070/0x4005_9070
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EPWM_DTCTL2_3

address 0x4005_8074/0x4005_9074

EPWM_DTCTL4 5

address 0x4005_8078/0x4005_9078

EPWM_BRKCTLO_1

address 0x4005_80C8/0x4005_90C8

EPWM_BRKCTL2_3

address 0x4005_80CC/0x4005_90CC

EPWM_BRKCTL4 5

address 0x4005_80D0/0x4005_90D0

EPWM_SWBRK

address 0x4005_80DC/0x4005_90DC

EPWM_INTEN1

address 0x4005_80E4/0x4005_90E4

EPWM_INTSTS1

address 0x4005_80EC/0x4005_90EC

BPWM_CTLO

address 0x4005_A000/0x4005_B000

6.3.11 Register Map
R: read only, W: write only, R/W: both read and write

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

SYS_BA = 0x4000_0000

SYS_PDID SYS_BA+0x00 |R |Part Device Identification Number Register 0x0023_5100 M
SYS_RSTSTS SYS_BA+0x04 |R/W [System Reset Status Register 0x0000_0001
SYS_IPRSTO SYS_BA+0x08 |R/W |Peripheral Reset Control Register O 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 0x000X_038X
SYS_IVSCTL SYS_BA+0x1C |R/W |Internal Voltage Source Control Register 0x0000_0000

SYS_PORCTLO

SYS_BA+0x24

R/W

Power-on Reset Controller Register 0

0x0000_00XX

SYS_VREFCTL

SYS_BA+0x28

R/W

VREF Control Register

0x0000_0200

SYS_USBPHY

SYS_BA+0x2C

R/W

USB PHY Control Register

0x0000_0007

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
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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_OOEE
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/W |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_GPA_MFOS |SYS_BA+0x80 |R/W |GPIOA Multiple Function Output Select Register 0x0000_0000
SYS_GPB_MFOS |SYS_BA+0x84 |R/W |GPIOB Multiple Function Output Select Register 0x0000_0000
SYS_GPC_MFOS [SYS_BA+0x88 |R/W |GPIOC Multiple Function Output Select Register 0x0000_0000
SYS_GPD_MFOS [SYS_BA+0x8C [R/W |GPIOD Multiple Function Output Select Register 0x0000_0000
SYS_GPE_MFOS |SYS_BA+0x90 |R/W |GPIOE Multiple Function Output Select Register 0x0000_0000
SYS_GPF_MFOS |[SYS_BA+0x94 |R/W |GPIOF Multiple Function Output Select Register 0x0000_0000
SYS_GPG_MFOS [SYS_BA+0x98 |R/W |GPIOG Multiple Function Output Select Register 0x0000_0000
SYS_GPH_MFOS |SYS_BA+0x9C [R/W |GPIOH Multiple Function Output Select Register 0x0000_0000
SYS_SRAMICTL |SYS_BA+0xCO [R/W |System SRAM Interrupt Enable Control Register 0x0000_0000
SYS_SRAMSTS |SYS_BA+0xC4 |R |System SRAM Parity Error Status Register 0x0000_0000
SYS_SRAMEADR [SYS_BA+0xC8 |R |System SRAM Parity Check Error Address Register 0x0000_0000
SYS_SRAMPCTL |SYS_BA+0xDC [R/W |System SRAM Power Mode Control Register 0x0000_0020
SYS_SRAMPPCT |[SYS_BA+0xEO |R/W |Peripheral SRAM Power Mode Control Register 0x0000_0000
SYS_TCTL48M SYS_BA+0xE4 |R/W [HIRC 48M Trim Control Register 0x0000_0000
SYS_TIEN48M SYS_BA+0xE8 |R/W [HIRC 48M Trim Interrupt Enable Register 0x0000_0000
SYS_TISTS48M  |SYS_BA+OxEC |[R/W |HIRC 48M Trim Interrupt Status Register 0x0000_0000
SYS_TCTL12M SYS_BA+0xFO |R/W [HIRC 12M Trim Control Register 0x0000_0000
SYS_TIEN12M SYS_BA+0xF4 |R/W |HIRC 12M Trim Interrupt Enable Register 0x0000_0000
SYS_TISTS12M SYS_BA+0xF8 |R/W [HIRC 12M Trim Interrupt Status Register 0x0000_0000
SYS_REGLCTL |SYS_BA+0x100 |R/W |Register Lock Control Register 0x0000_0000
SYS_PORCTL1 |SYS_BA+0x1EC |R/W |Power-on Reset Controller Register 1 0x0000_00XX
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SYS_PLCTL SYS_BA+0x1F8 |R/W [Power Level Control Register 0x0000_0000

SYS_PLSTS SYS_BA+0x1FC |R/W |Power Level Status Register 0x0000_000X
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6.3.12 Register Description

Part Device Identification Number Reqgister (SYS PDID)

Register Offset R/W |Description Reset Value

SYS_PDID SYS_BA+0x00 [R Part Device Identification Number Register 0x0023_5100 M

[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 Reqgister (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_0001
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
The CPU Lockup reset flag is set by hardware if Cortex®-M23 lockup happened.
0 = No reset from CPU lockup happened.
[8] CPULKRF 1 = The Cortex®-M23 lockup happened and chip is reset.
Notel: Write 1 to clear this bit to O.
Note2: 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 the Cortex®-M23 core and Flash Memory Controller (FMC).
( CPURF 0 = No reset from CPU.
1 = The Cortex®-M23 Core and FMC are reset by software setting CPURST to 1.
Note: Write 1 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®-M23 Core to indicate
the previous reset source.
- ®
5] SYSRF 0 = No reset from the Cortex -M23.

1 = The Cortex®-M23 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®-M23 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.
(4] 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.
Notel: Write 1 to clear this bit to O.
Note2: 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|
WWDTRFWWDT_STATUS[1]) bit is set if the system has been reset by WWDT time-out|
reset.
NnRESET Pin Reset Flag
The nRESET pin reset flag is set by the “Reset Signal” from the nRESET Pin to indicate
the previous reset source.
g PINRF 0 = No reset from nRESET pin.
1 = Pin nRESET had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
POR Reset Flag
The POR reset flag is set by the “Reset Signal” from the Power-on Reset (POR) Controller
or bit CHIPRST (SYS_IPRSTO[0]) to indicate the previous reset source.
[0 PORF 0 = No reset from POR or CHIPRST.
1 = Power-on Reset (POR) or CHIPRST had issued the reset signal to reset the system.
Note: Write 1 to clear this bit to 0.
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Peripheral Reset Control Register 0 (SYS IPRSTO0)

Register Offset R/W |Description Reset Value
SYS_IPRSTO |SYS_BA+0x08 R/W  |Peripheral Reset Control Register 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PDMA1RST Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CRPTRST Reserved
7 6 5 4 3 2 1 0
CRCRST SDHORST Reserved USBHRST EBIRST PDMAORST CPURST CHIPRST
Bits Description
[31:30] Reserved Reserved.
PDMAL Controller Reset (Write Protect)
Setting this bit to 1 will generate a reset signal to the PDMAL. User needs to set this bit to
0 to release from reset state.
(29] PDMAIRST 0 = PDMAL1 controller normal operation.
1 = PDMAL controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[28:13] Reserved Reserved.
CRYPTO Controller Reset (Write Protect)
Setting this bit to 1 will generate a reset signal to the CRYPTO controller. User needs to
set this bit to O to release from the reset state.
(12] CRPTRST 0 = CRYPTO controller normal operation.
1 = CRYPTO controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[11:8] 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.
7] CRCRST 0 = CRC calculation controller normal operation.
1 = CRC calculation controller reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
SDHOSTO Controller Reset (Write Protect)
Setting this bit to 1 will generate a reset signal to the SDHOSTO controller. User needs to
[6] SDHORST set this bit to O to release from the reset state.
0 = SDHOSTO controller normal operation.
1 = SDHOSTO controller reset.
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Note: This bit is write protected. Refer to the SYS_REGLCTL register.

5]

Reserved

Reserved.

(4]

USBHRST

USB Host Controller Reset (Write Protect)

Set this bit to 1 will generate a reset signal to the USB Host. User needs to set this bit to 0
to release from the reset state.

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

(3]

EBIRST

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 O to
release from the reset state.

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

[2

PDMAORST

PDMAO Controller Reset (Write Protect)

Setting this bit to 1 will generate a reset signal to the PDMAO (always secure) . User needs
to set this bit to O to release from reset state.

0 = PDMAO controller normal operation.
1 = PDMAO 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
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.

[0]

CHIPRST

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.

About the difference between CHIPRST and SYSRESETREQ(AIRCR[2]), please refer to
section 6.2.2

0 = Chip normal operation.
1 = Chip one-shot reset.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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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+0xOC |R/W [|Peripheral Reset Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
TRNGRST Reserved I2SORST EADCRST USBDRST OTGRST Reserved CANORST
23 22 21 20 19 18 17 16
Reserved UART5RST UART4RST UART3RST UART2RST UARTIRST UARTORST
15 14 13 12 11 10 9 8
SPI2RST SPI1IRST SPIORST QSPIORST Reserved 12C2RST I2C1RST I12CORST
7 6 5 4 3 2 1 0
ACMPO1RST Reserved TMR3RST TMR2RST TMR1RST TMRORST GPIORST Reserved
Bits Description
TRNG Controller Reset
[31] TRNGRST 0 = TRNG controller normal operation.
1 = TRNG controller reset.
[30] Reserved Reserved.
IS0 Controller Reset
[29] I2SORST 0 = IS0 controller normal operation.
1 = I°S0 controller reset.
EADC Controller Reset
[28] EADCRST 0 = EADC controller normal operation.
1 = EADC controller reset.
USBD Controller Reset
[27] USBDRST 0 = USBD controller normal operation.
1 = USBD controller reset.
OTG Controller Reset
[26] OTGRST 0 = OTG controller normal operation.
1 = OTG controller reset.
[25] Reserved Reserved.
CANO Controller Reset
[24] CANORST 0 = CANO controller normal operation.
1 = CANO controller reset.
[23:22] Reserved Reserved.
[21] UART5RST UARTS5 Controller Reset
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0 = UARTS controller normal operation.
1 = UARTS5 controller reset.

UART4 Controller Reset
[20] UART4RST 0 = UART4 controller normal operation.
1 = UART4 controller reset.

UART3 Controller Reset
[19] UART3RST 0 = UARTS controller normal operation.
1 = UARTS controller reset.

UART?2 Controller Reset
[18] UART2RST 0 = UART2 controller normal operation.
1 = UART2 controller reset.

UART1 Controller Reset
[17] UART1RST 0 = UART1 controller normal operation.
1 = UARTZ1 controller reset.

UARTO Controller Reset
[16] UARTORST 0 = UARTO controller normal operation.
1 = UARTO controller reset.

SPI2 Controller Reset
[15] SPI2RST 0 = SPI2 controller normal operation.
1 = SPI2 controller reset.

SPI1 Controller Reset
[14] SPI1IRST 0 = SPI1 controller normal operation.
1 = SPI1 controller reset.

SPI0 Controller Reset
[13] SPIORST 0 = SPIO controller normal operation.
1 = SPIO0 controller reset.

QSPIO Controller Reset
[12] QSPIORST 0 = QSPIO controller normal operation.
1 = QSPIO controller reset.

[11] Reserved Reserved.

12C2 Controller Reset
[10] I2C2RST 0 = 12C2 controller normal operation.
1 =12C2 controller reset.

12C1 Controller Reset
[9] I2C1RST 0 = 12C1 controller normal operation.
1 =12C1 controller reset.

12C0 Controller Reset
[8] I2CORST 0 = 12C0 controller normal operation.
1 =12CO0 controller reset.

Analog Comparator 0/1 Controller Reset
[7] ACMPO1RST 0 = Analog Comparator 0/1 controller normal operation.

1 = Analog Comparator 0/1 controller reset.
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[6] Reserved Reserved.

Timer3 Controller Reset
[5] TMR3RST 0 = Timer3 controller normal operation.
1 = Timer3 controller reset.

Timer2 Controller Reset
[4] TMR2RST 0 = Timer2 controller normal operation.
1 = Timer2 controller reset.

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

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

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

[0] Reserved Reserved.
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Peripheral Reset Control Reqgister 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 ECAP1RST | ECAPORST Reserved
23 22 21 20 19 18 17 16
QEI1RST QEIORST Reserved BPWM1RST | BPWMORST | EPWM1RST | EPWMORST
15 14 13 12 11 10 9 8
Reserved DACRST Reserved USCI1IRST USCIORST
7 6 5 4 3 2 1 0
Reserved SPI3RST Reserved SC2RST SC1RST SCORST
Bits Description
[31:28] Reserved Reserved.

ECAP1 Controller Reset
[27] ECAP1RST 0 = ECAP1 controller normal operation.
1 = ECAP1 controller reset.

ECAPO Controller Reset
[26] ECAPORST 0 = ECAPO controller normal operation.
1 = ECAPO controller reset.

[25:24] Reserved Reserved.

QEI1 Controller Reset
[23] QEI1RST 0 = QEI1 controller normal operation.
1 = QEI1 controller reset.

QEIO Controller Reset
[22] QEIORST 0 = QEIO controller normal operation.
1 = QEIO controller reset.

[21:20] 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.
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1 = BPWMO controller reset.

EPWML1 Controller Reset

[17] EPWM1RST 0 = EPWML1 controller normal operation.
1 = EPWM1 controller reset.
EPWMO Controller Reset

[16] EPWMORST 0 = EPWMO controller normal operation.
1 = EPWMO controller reset.

[15:13] Reserved Reserved.
DAC Controller Reset

[12] DACRST 0 = DAC controller normal operation.
1 = DAC controller reset.

[11:10] Reserved Reserved.
USCI1 Controller Reset

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

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

[7] Reserved Reserved.
SPI3 Controller Reset

[6] SPI3RST 0 = SPI3 controller normal operation.
1 = SPI3 controller reset.

[5:3] Reserved Reserved.
SC2 Controller Reset

[2] SC2RST 0 = SC2 controller normal operation.
1 = SC2 controller reset.
SC1 Controller Reset

[1] SCI1RST 0 = SC1 controller normal operation.
1 = SC1 controller reset.
SCO Controller Reset

[0] SCORST 0 = SCO controller normal operation.

1 = SCO controller reset.
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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 0x000X_038X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BODVL
15 14 13 12 11 10 9 8
Reserved LVRDGSEL Reserved BODDGSEL
7 6 5 4 3 2 1 0
LVREN BODOUT BODLPM BODIF BODRSTEN Reserved BODEN
Bits Description
[31:19] Reserved Reserved.

Brown-out Detector Threshold Voltage Selection (Write Protect)

The default value is set by flash controller user configuration register CBOV (CONFIGO
[23:21)).

000 = Brown-out Detector threshold voltage is 1.6V.

001 = Brown-out Detector threshold voltage is 1.8V.

010 = Brown-out Detector threshold voltage is 2.0V.

[18:16] BODVL 011 = Brown-out Detector threshold voltage is 2.2V.
100 = Brown-out Detector threshold voltage is 2.4V.
101 = Brown-out Detector threshold voltage is 2.6V.
110 = Brown-out Detector threshold voltage is 2.8V.
111 = Brown-out Detector threshold voltage is 3.0V.

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

[15] Reserved Reserved.
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Bits

Description

[14:12]

LVRDGSEL

LVR Output De-glitch Time Select (Write Protect)

000 = Without de-glitch function.

001 = 4 system clock (HCLK).

010 = 8 system clock (HCLK).

011 = 16 system clock (HCLK).

100 = 32 system clock (HCLK).

101 = 64 system clock (HCLK).

110 = 128 system clock (HCLK).

111 = 256 system clock (HCLK).

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

[11]

Reserved

Reserved.

[10:8]

BODDGSEL

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

000 = BOD output is sampled by LIRC clock.

001 = 4 system clock (HCLK).

010 = 8 system clock (HCLK).

011 = 16 system clock (HCLK).

100 = 32 system clock (HCLK).

101 = 64 system clock (HCLK).

110 = 128 system clock (HCLK).

111 = 256 system clock (HCLK).

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

(7]

LVREN

Low Voltage Reset Enable Bit (Write Protect)

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

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

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

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

6]

BODOUT

Brown-out Detector Output Status

0 = Brown-out Detector output status is 0.

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

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

(5]

BODLPM

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

Notel: 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.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.
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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(CONFIGO[20]) bit .

0 = Brown-out “INTERRUPT” function Enabled.

1 = Brown-out “RESET” function Enabled.

Notel:

[3] BODRSTEN While the Brown-out Detector function is enabled (BODEN high) and BOD reset function is
enabled (BODRSTEN high), BOD will assert a signal to reset chip when the detected
voltage is lower than the threshold (BODOUT high).
While the BOD function is enabled (BODEN high) and BOD interrupt function is
enabled (BODRSTEN low), BOD will assert an interrupt if AVDD.than BODVL, BOD
interrupt will keep till to the BODIF set to 0. BOD interrupt can be blocked by disabling the
NVIC BOD interrupt or disabling BOD function (set BODEN low).
Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

[2:1] Reserved Reserved.
Brown-out Detector Enable Bit (Write Protect)
The default value is set by flash controller user configuration register CBODEN (CONFIGO
[23]).

[0 BODEN 0 = Brown-out Detector function Disabled.
1 = Brown-out Detector function Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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Internal Voltage Source Control Register (SYS IVSCTL)

Register Offset R/W |Description Reset Value
SYS_IVSCTL [SYS_BA+0x1C |[R/W |Internal Voltage Source Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VBATUGEN VTEMPEN
Bits Description
[31:2] Reserved Reserved.
Veat Unity Gain Buffer Enable Bit
This bit is used to enable/disable Vgar unity gain buffer function.
1] VBATUGEN 0 = Vgar Unity gain buffer function Disabled (default).
1 = Vgar unity gain buffer function Enabled.
Note: After this bit is set to 1, the value of Vgar unity gain buffer output voltage can be
obtained from ADC conversion result.
Temperature Sensor Enable Bit
This bit is used to enable/disable temperature sensor function.
0] VTEMPEN 0 = Temperature sensor function Disabled (default).

1 = Temperature sensor function Enabled.

Note: After this bit is set to 1, the value of temperature sensor output can be obtained from
ADC conversion result. Please refer to ADC function chapter for details.
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Power-on Reset Controller Register 0 (SYS PORCTLO)

Register Offset R/W |Description Reset Value
SYS_PORCTLO [SYS_BA+0x24 R/W  |Power-on Reset Controller Register O 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
PORMASK
7 6 5 4 3 2 1 0
PORMASK
Bits Description
[31:16] Reserved Reserved.
Power-on Reset Mask 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 mask internal
POR signal to avoid unpredictable noise to cause chip reset by writing 0x5AAS to this field.
[15:0] PORMASK The POR function will be active again when this field is set to another value or chip is reset
by other reset source, including:
nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip
reset function.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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VREF Control Register (SYS VREFCTL)

Register Offset R/W |Description Reset Value
SYS_VREFCTL [SYS_BA+0x28 R/W  Vger Control Register 0x0000_0200
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
PRELOADSEL IBIASSEL VREFCTL
Bits Description
[31:4] Reserved Reserved.

Pre-load Timing Selection (Write Protect)

00 = pre-load time is 60us for 0.1uF Capacitor.

01 = pre-load time is 310us for 1uF Capacitor.

10 = pre-load time is 2100us for 4.7uF Capacitor.

11 = pre-load time is 2850us for 10uF Capacitor.

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

[7:6] PRELOADSEL

Vger Bias Current Selection (Write Protect)

0 = Bias current from MEGBIAS .

1 = Bias current from internal.

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

5] IBIASSEL

Vrer Control Bits (Write Protect)

00000 = Vger is from external pin.

00011 = Vgee is internal 1.6V.

00111 = Vger is internal 2.0V.

01011 = Vger is internal 2.5V.

01111 = Vgee is internal 3.0V.

Others = Reserved.

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

[4:0] VREFCTL

Aug, 2018 Page 178 of 1714 Rev 1.00
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32-bit ARM® Cortex®-M23 Microcontroller

USB PHY Control Reqgister (SYS USBPHY)

Register Offset R/W [Description Reset Value
SYS_USBPHY |SYS_BA+0x2C R/W |USB PHY Control Register 0x0000_0007
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 OTGPHYEN
7 6 5 4 3 2 1 0
Reserved SBO USBROLE
Bits Description
[31:9] Reserved Reserved.

USB OTG PHY Enable
This bit is used to enable/disable OTG PHY function.

[8] OTGPHYEN R
0 = OTG PHY function Disabled (default).
1 = OTG PHY function Enabled.

[7:3] Reserved Reserved.

[2] SBO Note: This bit must always be kept 1. If set to 0, the result is unpredictable.

USB Role Option (Write Protect)

These two bits are used to select the role of USB.

00 = Standard USB Device mode.

[1:0] USBROLE 01 = Standard USB Host mode.

10 = ID dependent mode.

11 = On-The-Go device mode (default).

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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32-bit ARM® Cortex®-M23 Microcontroller

GPIOA Low Byte Multiple Function Control Reqgister (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
PA7MFP PAGMFP
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
PA1MFP PAOMFP
Bits Description
[31:28] PATMFP PA.7 Multi-function Pin Selection
[27:24] PABMFP PA.6 Multi-function Pin Selection
[23:20] PASMFP PA.5 Multi-function Pin Selection
[19:16] PA4MFP 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.0 Multi-function Pin Selection
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GPIOA High Byte Multiple Function Control Reqgister (SYS GPA MFEPH).

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 PA10MFP
7 6 5 4 3 2 1 0
PAIMFP 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] PB4MFP 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 Reqgister (SYS GPB_ MFEPH)

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] PB10MFP 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 PC4AMFP
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] PC4MFP 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] PC1IMFP 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 Reqgister (SYS GPC MFEPH)

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
Reserved
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
[31:24] Reserved Reserved.
[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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32-bit ARM® Cortex®-M23 Microcontroller

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
PD5SMFP PD4AMFP
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] PD4MFP 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] PD1IMFP 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 Reqgister (SYS GPD MFEPH)

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
Reserved 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] Reserved Reserved.
[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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32-bit ARM® Cortex®-M23 Microcontroller

GPIOE Low Byte Multiple Function Control Reqister (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 PE6MFP
23 22 21 20 19 18 17 16
PESMFP PE4AMFP
15 14 13 12 11 10 9 8
PE3MFP PE2MFP
7 6 5 4 3 2 1 0
PE1IMFP PEOMFP
Bits Description
[31:28] PE7TMFP PE.7 Multi-function Pin Selection
[27:24] PE6MFP PE.6 Multi-function Pin Selection
[23:20] PESMFP 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 PESMFP
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_OO0EE
31 30 29 28 27 26 25 24
PF7MFP PF6MFP
23 22 21 20 19 18 17 16
PFSMFP PFAMFP
15 14 13 12 11 10 9 8
PF3MFP PF2MFP
7 6 5 4 3 2 1 0
PF1MFP PFOMFP
Bits Description
[31:28] PF7TMFP PF.7 Multi-function Pin Selection
[27:24] PF6MFP PF.6 Multi-function Pin Selection
[23:20] PFS5MFP 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] PF1IMFP PF.1 Multi-function Pin Selection
[3:0] PFOMFP PF.0 Multi-function Pin Selection
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32-bit ARM® Cortex®-M23 Microcontroller

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
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PF11MFP PF10MFP
7 6 5 4 3 2 1 0
PFOMFP PF8MFP
Bits Description
[31:16] Reserved Reserved.
[15:12] PF11IMFP 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] PFS8MFP 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
Reserved
23 22 21 20 19 18 17 16
Reserved PG4MFP
15 14 13 12 11 10 9 8
PG3MFP PG2MFP
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:20] Reserved Reserved.
[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
[7:0] Reserved Reserved.
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32-bit ARM® Cortex®-M23 Microcontroller

GPIOG High Byte Multiple Function Control Register (SYS GPG MFPH)

Register Offset R/W |Description Reset Value
aYS—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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32-bit ARM® Cortex®-M23 Microcontroller

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
PH5MFP PHAMFP
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
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
[15:0] Reserved Reserved.
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32-bit ARM® Cortex®-M23 Microcontroller

GPIOH High Byte Multiple Function Control Reqgister (SYS GPH MFEPH)

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
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PH11MFP PH10MFP
7 6 5 4 3 2 1 0
PHOMFP PH8MFP
Bits Description
[31:16] Reserved Reserved.
[15:12] PH11IMFP 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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32-bit ARM® Cortex®-M23 Microcontroller

GPIO A-H Multiple Function Output Select Register (SYS GPx MFOQOS)

Register Offset R/W |Description Reset Value
SYS_GPA_MFOS [SYS_BA+0x80 |[R/W |GPIOA Multiple Function Output Select Register 0x0000_0000
SYS_GPB_MFOS [SYS_BA+0x84 |R/W |GPIOB Multiple Function Output Select Register 0x0000_0000
SYS_GPC_MFOS |SYS_BA+0x88 |R/W |GPIOC Multiple Function Output Select Register 0x0000_0000
SYS_GPD_MFOS |SYS_BA+0x8C [R/W |GPIOD Multiple Function Output Select Register 0x0000_0000
SYS_GPE_MFOS |[SYS_BA+0x90 |R/W |GPIOE Multiple Function Output Select Register 0x0000_0000
SYS_GPF_MFOS [SYS_BA+0x94 |R/W |GPIOF Multiple Function Output Select Register 0x0000_0000
SYS_GPG_MFOS [SYS_BA+0x98 [R/W |GPIOG Multiple Function Output Select Register 0x0000_0000
SYS_GPH_MFOS |SYS_BA+0x9C [R/W |GPIOH Multiple Function Output Select 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
MFOS
7 6 5 4 3 2 1 0
MFOS
Bits Description
[31:16] Reserved Reserved.
GPIOA-h Pin[n] Multiple Function Pin Output Mode Select
This bit used to select multiple function pin output mode type for Px.n pin
0 = Multiple funtion pin output mode type is Push-pull mode.
1 = Multiple funtion pin output mode type is Open-drain mode.
Note:
n =
[n] MEOS Max. n=15 for port A/B/E.
n=0,1..15 Max. n=13 for port C. The PC.14/ PC.15 is ignored.
Max. n=14 for port D. The PD.15 is ignored.
Max. n=12 for port F. The PF.12/ PF.13/ PF.14/ PF.15 is ignored.
Max. n=15 for port G. The PG.0/ PG.1/ PG.5/ PG.6/ PG.7/ PG.8 is ignored.
Max. n=11 for port H. The PH.0/ PH.1/ PH.2/ PH.3/ PH.12/ PH.13/ PH.14/ PH.15 is
ignored.
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System SRAM Parity Error Interrupt Enable Control Reqister (SYS SRAMICTL)

Register Offset R/W  |Description Reset Value
SYS_SRAMICTL SYS_BA+0xCO |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 SRAMSTS)

Register Offset R/W  |Description Reset Value
SYS_SRAMSTS SYS_BA+0xC4 |R 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 0.
0 = No System SRAM parity error.
1 = System SRAM parity error occur.
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System SRAM Parity Error Address Register (SYS SRAMEADR)

Register Offset R/W |Description Reset Value
SYS_SRAMEADR SYS_BA+0xC8 (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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System SRAM Power Mode Control Reqgister (SYS SRAMPCTL)

Register Offset R/W  |Description Reset Value
SYS_SRAMPCTL |SYS_BA+0xDC R/W  |System SRAM Power Mode Control Register 0x0000_0020
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
SRAM1PM3 SRAM1PM2 SRAM1PM1 SRAM1PMO
15 14 13 12 11 10 9 8
SRAMOPM3 SRAMOPM2 SRAMOPM1 SRAMOPMO
7 6 5 4 3 2 1 0
Reserved RETCNT STACK
Bits Description
[31:24] Reserved Reserved.

Bankl SRAM Power Mode Select 3 (Write Protect)

This field can control bankl sram (64k) power mode in system enter power down
mode for range 0x2001_4000 - 0x2001_7FFF.

00 = Normal mode.

01 = Retention mode.

[23:22] SRAM1PM3
10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 1 SRAM is always operating in power shut down mode for system enter
Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note:2 Thiese bits are write protected. Refer to the SYS_REGLCTL register.

Bank1l SRAM Power Mode Select 2 (Write Protect)

This field can control bankl sram (64k) power mode in system enter power down
mode for range 0x2001_0000 - 0x2001_3FFF.

00 = Normal mode.

01 = Retention mode.
[21:20] SRAM1PM2
10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 1 SRAM is always operating in power shut down mode for system enter
Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

Bankl SRAM Power Mode Select 1 (Write Protect)

This field can control bankl sram (64k) power mode in system enter power down
mode for range 0x2000_C000 - 0x2000_FFFF.

[19:18] SRAM1PM1 00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).
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Notel: Bank 1 SRAM is always operating in power shut down mode for system enter
StandbyPower-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[17:16]

SRAM1PMO

Bankl SRAM Power Mode Select 0 (Write Protect)

This field can control bankl sram (64k) power mode in system enter power down
mode for range 0x2000_8000 - 0x2000_BFFF.

00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 1 SRAM is always operating in power shut down mode for system enter
StandbyPower-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[15:14]

SRAMOPM3

Bank0 SRAM Power Mode Select 3 (Write Protect)

This field can control bankO sram (32k) power mode in system enter power down
mode for range 0x2006_0000 - 0x2000_7FFF.

00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 0 SRAM is always operating in power shut down mode for system enter
Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[13:12]

SRAMOPM2

Bank0 SRAM Power Mode Select 2 (Write Protect)

This field can control bankO sram (32k) power mode in system enter power down
mode for range 0x2004_0000 - 0x2000_5FFF.

00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 0 SRAM is always operating in power shut down mode for system enter
Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[11:10]

SRAMOPM1

Bank0 SRAM Power Mode Select 1 (Write Protect)

This field can control bankO sram (32k) power mode in system enter power down
mode for range 0x2000_2000 - 0x2000_3FFF.

00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Bank 0 SRAM is always operating in power shut down mode for system enter
Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[9:8]

SRAMOPMO

Bank0 SRAM Power Mode Select 0 (Write Protect)

This field can control bankO sram (32k) power mode in system enter power down
mode for range 0x2000_0000 - 0x2000_1FFF.

00 = Normal mode.
01 = Retention mode.
10 = Power shut down mode.
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11 = Reserved (Write Ignore).

Notel: Bank 0 SRAM is always operating in power shut down mode for system enter
Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

[7:6] Reserved Reserved.

SRAM Retention Count (Write Protect)

This field can config SRAM marco retention time in unit of HIRC period.

00 = one HIRC period.

[5:4] RETCNT 01 = two HIRC periods.

10 = three HIRC periods.

11 = four HIRC periods.

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

System SRAM Stack Position (Write Protect)

This field must config the system SRAM marco that first SRAM address accessed by
CPU in power-on process.

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

[3:0] STACK
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Peripheral SRAM Power Mode Control Reqgister (SYS SRAMPPCT)

Register Offset R/W  |Description Reset Value
SYS_SRAMPPCT |SYS_BA+0xEQ R/W Peripheral SRAM Power Mode 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 FMC
7 6 5 4 3 2 1 0
PDMA1 PDMAO USBD CAN
Bits Description
[31:12] Reserved Reserved.

FMC SRAM Power Mode Select (Write Protect)

This field can control FMC cache sram power mode for system enter power down
mode.

00 = Normal mode.

[0:6] EMC 01 = Retention mode.
10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Peripheral SRAM is always operating in power shut down mode for system
enter Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

PDMA SRAM Power Mode Select (Write Protect)

This field can control PDMAL sram power mode for system enter power down mode.
00 = Normal mode.

01 = Retention mode.

[7:6] PDMA1 10 = Power shut down mode.

11 = Reserved (Write Ignore).

Notel: Peripheral SRAM is always operating in power shut down mode for system
enter Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

PDMA SRAM Power Mode Select (Write Protect)

This field can control PDMAO (always secure) sram power mode for system enter
power down mode.

[5:4] PDMAO 00 = Normal mode.

01 = Retention mode.

10 = Power shut down mode.
11 = Reserved (Write Ignore).
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Notel: Peripheral SRAM is always operating in power shut down mode for system
enter Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

USB Device SRAM Power Mode Select (Write Protect)

This field can control USB device sram power mode for system enter power down
mode.

00 = Normal mode.

01 = Retention mode.
[3:2] USBD
10 = Power shut down mode.
11 = Reserved (Write Ignore).

Notel: Peripheral SRAM is always operating in power shut down mode for system
enter Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

CAN SRAM Power Mode Select (Write Protect)

This field can control CAN sram power mode for system enter power down mode.
00 = Normal mode.

01 = Retention mode.

[1:0] CAN 10 = Power shut down mode.

11 = Reserved.

Notel: Peripheral SRAM is always operating in power shut down mode for system
enter Standby Power-down Mode (SPD) and Deep Power-down Mode (DPD).

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.
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HIRC48M Trim Control Register (SYS TCTL48M)

Register

Offset

R/W |Description Reset Value

SYS_TCTL48M

SYS_BA+OxE4

R/W |HIRC 48M Trim 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 REFCKSEL Reserved CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL
Bits Description
[31:11] Reserved Reserved.
Reference Clock Selection
(0] REFCKSEL 0 = HIRC trim 48M reference clock is from external 32.768 kHz crystal oscillator .
1 = HIRC trim 48M reference clock is from internal USB synchronous mode.
[9] Reserved Reserved.
Clock Error Stop Enable Bit
[8] CESTOPEN 0 = The trim operation is keep going if clock is inaccuracy.
1 = The trim operation is stopped if clock is inaccuracy.
Trim Value Update Limitation Count
This field defines that how many times the auto trim circuit will try to update the HIRC trim
value before the frequency of HIRC locked.
Once the HIRC locked, the internal trim value update counter will be reset.
. If the trim value update counter reached this limitation value and frequency of HIRC still
[7:6] RETRYCNT 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.
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.
[5:4] L OOPSEL 01 = Trim value calculation is based on average difference in 8 clocks of reference clock.
10 = Trim value calculation is based on average difference in 16 clocks of reference clock.
11 = Trim value calculation is based on average difference in 32 clocks of reference clock.
Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value
based on the average frequency difference in 4 clocks of reference clock.
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[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
[L: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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HIRC48M Trim Interrupt Enable Reqister (SYS TIEN48M)

Register Offset R/W |Description Reset Value
SYS_TIEN48M |SYS_BA+0xE8 |R/W |HIRC 48M 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 TFAILIEN 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_TISTS48M [2]) is set during auto trim operation,
an interrupt will be triggered to notify the clock frequency is inaccuracy.

0 = Disable CLKERRIF(SYS_TISTS48M [2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_TISTS48M [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_TCTL48M[1:0]).

[1] TFAILIEN If this bit is high and TFAILIF(SYS_TSTS48M [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_TISTS48M [1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_TISTS48M[1]) status to trigger an interrupt to CPU.

[0] Reserved Reserved.
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HIRC48M Trim Interrupt Status Register (SYS TISTS48M)

Register Offset R/W |Description Reset Value
SYS_TISTS48M|SYS_BA+OxEC |R/W |HIRC 48M 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 CLKERRIF TFAILIF FREQLOCK
Bits Description
[31:3] Reserved Reserved.

Clock Error Interrupt Status

When the frequency of 32.768 kHz external low speed crystal oscillator (LXT) or 48MHz
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
2] CLKERRIF FREQSEL(SYS_TCTL48M[1:0]) will be cleared to 00 by hardware automatically if
CESTOPEN(SYS_TCTL48M[8]) is set to 1.

If this bit is set and CLKEIEN(SYS_TIEN48M[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.

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_TCTL48M[1:0]) will be cleared to 00 by hardware automatically.

If this bit is set and TFAILIEN(SYS_TIEN48M[1]) 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.

1] TFAILIF

0 = Trim value update limitation count does not reach.
1 = Trim value update limitation count reached and HIRC frequency still not locked.

HIRC Frequency Lock Status
This bit indicates the HIRC frequency is locked.
This is a status bit and doesn't trigger any interrupt.

[0] FREQLOCK 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.
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HIRC12M Trim Control Register (SYS TCTL12M)

Register

Offset

R/W |Description Reset Value

SYS_TCTL12M

SYS_BA+0xFO

R/W |HIRC 12M Trim 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 REFCKSEL Reserved CESTOPEN
7 6 5 4 3 2 1 0
RETRYCNT LOOPSEL Reserved FREQSEL
Bits Description
[31:11] Reserved Reserved.
Reference Clock Selection
(0] REFCKSEL 0 = HIRC trim reference clock is from external 32.768 kHz crystal oscillator .
1 = HIRC trim reference clock is from internal USB synchronous mode.
[9] Reserved Reserved.
Clock Error Stop Enable Bit
[8] CESTOPEN 0 = The trim operation is keep going if clock is inaccuracy.
1 = The trim operation is stopped if clock is inaccuracy.
Trim Value Update Limitation Count
This field defines that how many times the auto trim circuit will try to update the HIRC trim
value before the frequency of HIRC locked.
Once the HIRC locked, the internal trim value update counter will be reset.
. If the trim value update counter reached this limitation value and frequency of HIRC still
[7:6] RETRYCNT 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.
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.
[5:4] L OOPSEL 01 = Trim value calculation is based on average difference in 8 clocks of reference clock.
10 = Trim value calculation is based on average difference in 16 clocks of reference clock.
11 = Trim value calculation is based on average difference in 32 clocks of reference clock.
Note: For example, if LOOPSEL is set as 00, auto trim circuit will calculate trim value
based on the average frequency difference in 4 clocks of reference clock.
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[3:2] Reserved Reserved.

Trim Frequency Selection

This field indicates the target frequency of 12 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
[L: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 12 MHz.
10 = Reserved..

11 = Reserved.

Aug, 2018 Page 210 of 1714 Rev 1.00



NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

HIRC12M Trim Interrupt Enable Reqister (SYS TIEN12M)

Register Offset R/W |Description Reset Value
SYS_TIEN12M |SYS_BA+0xF4 |R/W |HIRC 12M 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 TFAILIEN 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_TISTS12M[2]) is set during auto trim operation,
an interrupt will be triggered to notify the clock frequency is inaccuracy.

0 = Disable CLKERRIF(SYS_TISTS12M[2]) status to trigger an interrupt to CPU.
1 = Enable CLKERRIF(SYS_TISTS12M[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_TCTL12M[1:0]).

[1] TFAILIEN If this bit is high and TFAILIF(SYS_TSTS12M[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_TISTS12M[1]) status to trigger an interrupt to CPU.
1 = Enable TFAILIF(SYS_TISTS12M[1]) status to trigger an interrupt to CPU.

[0] Reserved Reserved.
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HIRC12M Trim Interrupt Status Register (SYS TISTS12M)

Register Offset R/W |Description Reset Value
SYS_TISTS12M|SYS_BA+0xF8 |R/W |HIRC 12M 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 CLKERRIF TFAILIF FREQLOCK
Bits Description
[31:3] Reserved Reserved.

Clock Error Interrupt Status

When the frequency of 32.768 kHz external low speed crystal oscillator (LXT) or 12MHz
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
2] CLKERRIF FREQSEL(SYS_TCTL12M[1:0]) will be cleared to 00 by hardware automatically if
CESTOPEN(SYS_TCTL12M[8]) is set to 1.

If this bit is set and CLKEIEN(SYS_IRCTIEN][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.

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_TCTL12M[1:0]) will be cleared to 00 by hardware automatically.

If this bit is set and TFAILIEN(SYS_TIEN12M[1]) 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.

1] TFAILIF

0 = Trim value update limitation count does not reach.
1 = Trim value update limitation count reached and HIRC frequency still not locked.

HIRC Frequency Lock Status
This bit indicates the HIRC frequency is locked.
This is a status bit and doesn't trigger any interrupt.

[0] FREQLOCK 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 12 MHz yet.

1 = The internal high-speed oscillator frequency locked at 12 MHz.
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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
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
REGLCTLIO0]
Register Lock Control Disable Index
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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Power-on Reset Controller Register 1 (SYS PORCTL1)

Register Offset R/W |Description Reset Value
SYS_PORCTL1[SYS_BA+0x1EC |R/W |Power-on Reset Controller Register 1 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
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 0X5AA5 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:
nRESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip
reset function.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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Power Level Control Reqgister (SYS PLCTL)

Register Offset R/W |Description Reset Value
SYS_PLCTL |SYS_BA+0x1F8 R/W  |Power Level Control Register 0x0000_0000
31 30 29 28 27 26 25 24
LVSPRD
23 22 21 20 19 18 17 16
Reserved LVSSTEP
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved MVRS Reserved PLSEL
Bits Description

LDO Voltage Scaling Period (Write Protect)
The LVSPRD value is the period of each LDO voltage rising step.

[31:24] LVSPRD ) )

LDO voltage scaling period = (LVSPRD + 1) * 1us.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
[23:22] Reserved Reserved.

LDO Voltage Scaling Step (Write Protect)

The LVSSTEP value is LDO voltage rising step.
[21:16] LVSSTEP _

LDO voltage scaling step = (LVSSTEP + 1) * 10mV.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
[15:5] Reserved Reserved.

Main Voltage Regulator Type Select (Write Protect)
This bit filed sets main voltage regulator type.

After setting main voltage regulator type to DCDC (MVRS (SYS_PLCTL[4]) = 1) system
will set main voltage regulator type change busy flag MVRCBUSY (SYS_PLSTS[1]), detect
inductor connection and update inductor connection status LCONS (SYS_PLSTS[3]). if
[4] MVRS inductor exist LCONS will be cleard and main viltage regulator type can switch to DCDC
(CURMVRS (SYS_PLSTS[12])=1).

0 = Set main voltage regulator to LDO.
1 = Set main voltage regulator to DCDC.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.

[3:2] Reserved Reserved.

Power Level Select (Write Protect)

00 = Set to Power level O (PLO).

[1:0] PLSEL 01 = Set to Power level 1 (PL1).

Others = Reserved.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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Power Level Status Register (SYS PLSTS)

Register Offset R/W |Description Reset Value
SYS_PLSTS |SYS_BA+Ox1FC |R/W |Power Level Status Register 0x0000_000X
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 CURMVR Reserved PLSTATUS
7 6 5 4 3 2 1 0
Reserved PDINVTRF LCONS MVRCERR MVRCBUSY PLCBUSY
Bits Description
[31:13] Reserved Reserved.
Current Main Voltage Regulator Type (Read Only)
This bit field reflects current main voltage regulator type.
[12] CURMVR _ _ _ _
0 = Current main voltage regulator in active and Idle mode is LDO.
1 = Current main voltage regulator in active mode and Idle is DCDC.
[11:10] Reserved Reserved.
Power Level Status (Read Only)
This bit field reflect the current power level.
[9:8] PLSTATUS 00 = Power level is PLO.
01 = Power level is PL1.
Others = Reserved.
[7:5] Reserved Reserved.
Power-down Mode Invalid Transition Flag (Write Protect)
This bit is set by hardware if the requested active DCDC mode to Power-down mode
transition is invalid. This transition request will be aborted by hardware. The bit can be
cleared by software.
Read:
[4] PDINVTRE 0 = No Power-dwon mode invalid transition.
1 = Power-dwon mode invalid transition occurred.
Write:
0 = No effect.
1 = Clears this bit to 0.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
3] LCONS Inductor for DC-dC Connect Status (Read Only)

This bit is valid when current main voltage regulator type is DCDC (CURMVRS
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(SYS_PLSTS[12])=1). If current main voltage regulator type is LDO (CURMVRS
(SYS_PLSTS[12])=0) this bit is set to 1.

0 = Inductor connect between Vsw and LDO_CAP pin.
1 = No Inductor connect between Vsw and LDO_CAP pin.
Note: This bit is 1 when main viltage regulator is LDO.

Main Voltage Regulator Type Change Error Bit (Write Protect)

This bit Is set by Hardware When Main Voltage Regulator Type Change From LDO to
DCDC Error Occurred

This bit is set to 1 when main voltage regulator type change from LDO to DCDC error, the
following conditions will cause change errors

1.System change to DC-DC mode but LDO change voltage process not finish
2.Detect inductor fail.

[2] MVRCERR
0 = No main voltage regulator type change error.

1 = Main voltage regulator type change to DCDC error occurred.
Write:

0 = No effect.

1 = Clears MVRCERR to 0.

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

Main Voltage Regulator Type Change Busy Bit (Read Only)

This bit is set by hardware when main voltage regulator type is changing. After main

voltage regulator type change is completed, this bit will be cleared automatically by
[1] MVRCBUSY hardware.

0 = Main voltage regulator type change is completed.
1 = Main voltage regulator type change is ongoing.

Power Level Change Busy Bit (Read Only)

This bit is set by hardware when power level is changing . After power level change is
[0] PLCBUSY completed, this bit will be cleared automatically by hardware.

0 = Power level change is completed.
1 = Power level change is ongoing.
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6.3.13 System Timer (SysTick)

The Cortex®-M23 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®-M23 Technical Reference Manual”
and “Arm®v8-M Architecture Reference Manual’.

6.3.13.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value

SYST Base Address:
SCS_BA = 0xE000_E000

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

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

System Tick Counter Flag
Returns 1 if timer counted to 0 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
1] TICKINT use COUNTFLAG to determine if a count to zero has occurred.

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 Reqister (SYST LOAD)

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

Register Offset R/W |Description Reset Value
SYST_VAL SCS_BA+0x18 R/W  |SysTick Current Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CURRENT
15 14 13 12 11 10 9 8
CURRENT
7 6 5 4 3 2 1 0
CURRENT

Bits Description

[31:24] Reserved Reserved.
System Tick Current Value

[23:0] CURRENT Current 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. Unsupported bits RAZ.
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6.3.14 Nested Vectored Interrupt Controller (NVIC)

The NVIC and the processor core interface are closely coupled to enable low latency interrupt
processing and efficient processing of late arriving interrupts. The NVIC maintains knowledge of the
stacked, or nested, interrupts to enable tail-chaining of interrupts. You can only fully access the NVIC
from privileged mode, but you can cause interrupts to enter a pending state in user mode if you enable
the Configuration and Control Register. Any other user mode access causes a bus fault. You can
access all NVIC registers using byte, halfword, and word accesses unless otherwise stated. NVIC
registers are located within the SCS (System Control Space). All NVIC registers and system debug
registers are little-endian regardless of the endianness state of the processor.

The NVIC supports:
® Animplementation-defined number of interrupts, in the range 1-240 interrupts.

® A programmable priority level of 0-3 for each interrupt; a higher level corresponds to a
lower priority, so level O is the highest interrupt priority.

Level and pulse detection of interrupt signals.

Dynamic reprioritization of interrupts.

Grouping of priority values into group priority and subpriority fields.
Interrupt tail-chaining.

An external Non Maskable Interrupt (NMI)

WIC with Ultra-low Power Sleep mode support

The processor automatically stacks its state on exception entry and unstacks this state on exception
exit, with no instruction overhead. This provides low latency exception handling.

6.3.14.1 Exception Model and System Interrupt Map

Table 6.3-8 lists the exception model supported by M2351 Series. Software can set 16 levels of
priority on some of these exceptions as well as on all interrupts. The highest user-configurable priority
is denoted as “0x00” and the lowest priority is denoted as “OxF0” (The 4-LSB always 0). The default
priority of all the user-configurable interrupts is “0x00”. Note that priority “0” is treated as the fourth
priority on the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

When any interrupts is accepted, the processor will automatically fetch the starting address of the
interrupt service routine (ISR) from a vector table in memory. On system reset, the vector table is fixed
at address 0x00000000. Privileged software can write to the VTOR to relocate the vector table start
address to a different memory location, in the range 0x00000080 to 0x3FFFFF80,

The vector table contains the initialization value for the stack pointer on reset, and the entry point
addresses for all exception handlers. The vector number on previous page defines the order of entries
in the vector table associated with exception handler entry as illustrated in previous section.
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Exception Type Vector Number Vector Address Priority
Reset 1 0x00000004 -4
NMI 2 0x00000008 -2
Secure Hard _Fault 3 0x0000000C 3
(when AIRCR.BFHFNMINS is 1)
Non-secure Hard _Fault 3 0x0000000C 1
(when AIRCR.BFHFNMINS is 0)
Reserved 4~10 Reserved
Svcall 11 0x0000002C Configurable
Reserved 12~13 Reserved
PendSV 14 0x00000038 Configurable
SysTick 15 0x0000003C Configurable
Interrupt (IRQO ~ IRQ) 16 ~ 111 0x00000000 + Configurable
(Vector Number)*4

Table 6.3-8 Exception Model
i Int.errupt Number o
N (Bit In Interrupt|Interrupt Name  |Interrupt Description

Registers)

0~15 - - System exceptions
16 0 BODOUT Brown-out low voltage detected interrupt
17 1 IRC_INT IRC TRIM interrupt
18 2 PWRWU_INT Clock controller interrupt for chip wake-up from power-down state
19 3 SRAM_PERR SRAM parity check error interrupt
20 4 CLKFAIL Clock fail detected interrupt
21 5 ISP_INT FMC ISP interrupt
22 6 RTC_INT Real time clock interrupt
23 7 TAMPER_INT Backup register tamper interrupt
24 8 WDT_INT Watchdog Timer interrupt
25 9 WWDT_INT Window Watchdog Timer interrupt
26 10 EINTO External interrupt from PA.6 or PB.5 pins
27 11 EINT1 External interrupt from PA.7 or PB.4 pins
28 12 EINT2 External interrupt from PB.3 or PC.6 pins
29 13 EINT3 External interrupt from PB.2 or PC.7 pins
30 14 EINT4 External interrupt from PA.8 or PB.6 pins
31 15 EINT5 External interrupt from PB.7 or PD.12 pins
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32 16 GPA_INT External interrupt from PA[15:0] pin
33 17 GPB_INT External interrupt from PB[15:0] pin
34 18 GPC_INT External interrupt from PC[15:0] pin
35 19 GPD_INT External interrupt from PD[15:0] pin
36 20 GPE_INT External interrupt from PE[15:0] pin
37 21 GPF_INT External interrupt from PF[15:0] pin
38 22 QSPIO_INT QSPIO interrupt

39 23 SPIO_INT SPIO interrupt

40 24 BRAKEOQ_INT EPWMO brake interrupt

41 25 EPWMO_PO_INT |EPWMO pair O interrupt

42 26 EPWMO_P1_INT |EPWMO pair 1 interrupt

43 27 EPWMO_P2_INT |EPWMO pair 2 interrupt

44 28 BRAKEZL_INT EPWML1 brake interrupt

45 29 EPWM1_PO_INT |EPWM1 pair O interrupt

46 30 EPWM1_P1_INT |EPWM1 pair 1 interrupt

47 31 EPWM1_P2_INT |EPWM1 pair 2 interrupt

48 32 TMRO_INT Timer O interrupt

49 33 TMRL_INT Timer 1 interrupt

50 34 TMR2_INT Timer 2 interrupt

51 35 TMR3_INT Timer 3 interrupt

52 36 UARTO_INT UARTO interrupt

53 37 UARTL_INT UARTL1 interrupt

54 38 12CO_INT 12C0 interrupt

55 39 12C1_INT 12C1 interrupt

56 40 PDMAO_INT PDMAOQ interrupt

57 41 DAC_INT DAC interrupt

58 42 EADCO_INT EADC interrupt source 0

59 43 EADC1_INT EADC interrupt source 1

60 44 ACMPO1_INT ACMPO and ACMPL1 interrupt

61 45 Reserved Reserved

62 46 EADC2_INT EADC interrupt source 2

63 a7 EADC3_INT EADC interrupt source 3

64 48 UARTZ2_INT UART2 interrupt

65 49 UART3_INT UARTS interrupt

66 50 Reserved Reserved
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67 51 SPIL_INT SPI1 interrupt

68 52 SPI2_INT SPI2 interrupt

69 53 USBD_INT USB device interrupt

70 54 USBH_INT USB host interrupt

71 55 USBOTG_INT USB OTG interrupt

72 56 CANO_INT CANO interrupt

73 57 Reserved Reserved

74 58 SCO_INT Smart card host O interrupt
75 59 SC1_INT Smart card host 1 interrupt
76 60 SC2_INT Smart card host 2 interrupt
77 61 Reserved Reserved

78 62 SPI3_INT SPI3 interrupt

79 63 Reserved Reserved

80 64 SDHOSTO_INT SD host 0 interrupt

81 65 Reserved Reserved

82 66 Reserved Reserved

83 67 Reserved Reserved

84 68 12SO_INT 12S0 interrupt

85 69 Reserved Reserved

86 70 Reserved Reserved

87 71 CRYPTO Crypto interrupt

88 72 GPG_INT External interrupt from PG[15:0] pin
89 73 EINT6 External interrupt from PB.8 or PD.11 pins
90 74 UARTA4_INT UART4 interrupt

91 75 UARTS_INT UARTS interrupt

92 76 USCIO_INT USCIO interrupt

93 7 USCIL1_INT USCI1 interrupt

94 78 BPWMO_INT BPWMO interrupt

95 79 BPWMZ1_INT BPWML interrupt

96 80 Reserved Reserved

97 81 Reserved Reserved

98 82 12C2_INT 12C2 interrupt

99 83 Reserved Reserved

100 84 QEIO_INT QEIO interrupt

101 85 QEIL_INT QEI1 interrupt
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102 86 ECAPO_INT ECAPO interrupt

103 87 ECAPL_INT ECAPL1 interrupt

104 88 GPH_INT External interrupt from PH[15:0] pin
105 89 EINT7 External interrupt from PB.9 or PD.10 pins
106 90 Reserved Reserved

107 91 Reserved Reserved

108 92 Reserved Reserved

109 93 Reserved Reserved

110 94 Reserved Reserved

111 95 Reserved Reserved

114 98 PDMAL_INT PDMA 1 interrupt

115 99 SCU_INT SCU interrupt

116 100 Reserved Reserved

117 101 TRNG_INT TRNG interrupt

Table 6.3-9 Interrupt Number Table

6.3.14.2 Operation Description

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

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

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

The general registers associated with the NVIC are all accessible from a block of memory in the
System Control Space and will be described in next section.
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Register Offset R/W  |Description Reset Value
NVIC Base Address:

NVIC_BA = 0xE000_E100

NVIC_ISERO NVIC_BA+0x000 |R/W |IRQOO ~ IRQ31 Set-Enable Control Register 0x0000_0000
NVIC_ISER1 NVIC_BA+0x004 |R/W |IRQ32 ~ IRQ63 Set-Enable Control Register 0x0000_0000
NVIC_ISER2 NVIC_BA+0x008 |R/W |IRQ64 ~IRQ95 Set-Enable Control Register 0x0000_0000
NVIC_ISER3 NVIC_BA+0x00C |R/W |IRQ96 ~ IRQ101 Set-Enable Control Register 0x0000_0000
NVIC_ICERO |NVIC_BA+0x080 |R/W |IRQOO ~ IRQ31 Clear-Enable Control Register 0x0000_0000
NVIC_ICER1 NVIC_BA+0x084 |R/W |IRQ32 ~IRQ63 Clear-Enable Control Register 0x0000_0000
NVIC_ICER2 NVIC_BA+0x088 |R/W |IRQ64 ~ IRQ95 Clear-Enable Control Register 0x0000_0000
NVIC_ICER3 |NVIC_BA+0x08C |R/W |IRQ96 ~ IRQ101 Clear-Enable Control Register 0x0000_0000
NVIC_ISPRO NVIC_BA+0x100 |R/W |IRQOO ~ IRQ31 Set-Pending Control Register 0x0000_0000
NVIC_ISPR1 NVIC_BA+0x104 |R/W |IRQ32 ~IRQ63 Set-Pending Control Register 0x0000_0000
NVIC_ISPR2 NVIC_BA+0x108 |R/W |IRQ64 ~IRQ95 Set-Pending Control Register 0x0000_0000
NVIC_ISPR3 NVIC_BA+0x10C |R/W |IRQ96 ~ IRQ101 Set-Pending Control Register 0x0000_0000
NVIC_ICPRO |NVIC_BA+0x180 |R/W |IRQOO ~ IRQ31 Clear-Pending Control Register 0x0000_0000
NVIC_ICPR1 |NVIC_BA+0x184 |R/W |IRQ32 ~IRQ63 Clear-Pending Control Register 0x0000_0000
NVIC_ICPR2  |NVIC_BA+0x188 |R/W |IRQ64 ~ IRQ95 Clear-Pending Control Register 0x0000_0000
NVIC_ICPR3  |NVIC_BA+0x18C |R/W |IRQ96 ~ IRQ101 Clear-Pending Control Register 0x0000_0000
NVIC_IABRO |NVIC_BA+0x200 [R/W |IRQOO ~ IRQ31 Active Bit Register 0x0000_0000
NVIC_IABR1 |NVIC_BA+0x204 |R/W |IRQ32 ~ IRQ63 Active Bit Register 0x0000_0000
NVIC_IABR2 NVIC_BA+0x208 |R/W IRQ64 ~ IRQ95 Active Bit Register 0x0000_0000
NVIC_IABR3 NVIC_BA+0x20C |R/W |IRQ96 ~ IRQ101 Active Bit Register 0x0000_0000
NVIC_ITNSO NVIC_BA+0x280 |R/W |IRQOO ~ IRQ31 Interrupt Target Non-secure Register 0x0000_0000
NVIC_ITNS1 NVIC_BA+0x284 |R/W IRQ32 ~ IRQ63 Interrupt Target Non-secure Register 0x0000_0000
NVIC_ITNS2 NVIC_BA+0x288 |R/W IRQ64 ~ IRQ95 Interrupt Target Non-secure Register 0x0000_0000
NVIC_ITNS3 NVIC_BA+0x28C |R/W  |IRQ96 ~ IRQ101 Interrupt Target Non-secure Register 0x0000_0000
NVIC_IPRn NVIC_BA+0x300 o )

n=0,1_..25 +OX4*n R/W  [IRQO ~ IRQ101 Priority Control Register 0x0000_0000
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IRQO00 ~ IRQ31 Set-enable Control Register (NVIC ISERO0)

Register Offset R/W |Description Reset Value
NVIC_ISERO |NVIC_BA+0x000 |R/W [IRQOO ~IRQ31 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS3 registers enable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.

Aug, 2018 Page 228 of 1714 Rev 1.00



NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

IRO32 ~ IRQ63 Set-enable Control Register (NVIC ISER1)

Register Offset R/W |Description Reset Value
NVIC_ISER1 |NVIC_BA+0x004 |R/W [IRQ32 ~IRQ63 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS registers enable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO64 ~ IRQ95 Set-enable Control Register (NVIC ISER2)

Register Offset R/W |Description Reset Value
NVIC_ISER2 |NVIC_BA+0x008 |R/W [IRQ64 ~IRQ95 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS registers enable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRQ96 ~ IRO101 Set-enable Control Reqgister (NVIC ISER3)

Register Offset R/W |Description Reset Value
NVIC_ISER3 |NVIC_BA+0x00C |R/W [IRQ96 ~IRQ101 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
Bits Description
Interrupt Set Enable Bit
The NVIC_ISERO-NVIC_ISERS3 registers enable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] SETENA 0 = No effect.
1 = Interrupt Enabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO00 ~ IRQ31 Clear-enable Control Register (NVIC ICEROQ)

Register Offset R/W |Description Reset Value
NVIC_ICERO [NVIC_BA+0x080 |R/W |IRQOO ~IRQ31 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS3 registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO32 ~ IRQ63 Clear-enable Control Register (NVIC ICER1)

Register Offset R/W |Description Reset Value
NVIC_ICER1 [NVIC_BA+0x084 |R/W |IRQ32 ~|RQ63 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS3 registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRO64 ~ IRQ95 Clear-enable Control Register (NVIC ICER2)

Register Offset R/W |Description Reset Value
NVIC_ICER2 [NVIC_BA+0x088 |R/W |IRQ64 ~IRQ95 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS3 registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRQ96 ~ IRQ101 Clear-enable Control Register (NVIC ICER3)

Register Offset R/W |Description Reset Value
NVIC_ICER3 [NVIC_BA+0x08C |R/W |IRQ96 ~IRQ101 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALENA
23 22 21 20 19 18 17 16
CALENA
15 14 13 12 11 10 9 8
CALENA
7 6 5 4 3 2 1 0
CALENA
Bits Description
Interrupt Clear Enable Bit
The NVIC_ICERO-NVIC_ICERS3 registers disable interrupts, and show which interrupts are
enabled.
Write Operation:
[31:0] CALENA 0 = No effect.
1 = Interrupt Disabled.
Read Operation:
0 = Interrupt Disabled.
1 = Interrupt Enabled.
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IRQ00 ~ IRQ31 Set-pending Control Register (NVIC ISPRO0)

Register Offset R/W |Description Reset Value
NVIC_ISPRO [NVIC_BA+0x100 |R/W [IRQOO ~IRQ31 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending.
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO32 ~ IRQ63 Set-pending Control Reqgister (NVIC ISPR1)

Register Offset R/W |Description Reset Value
NVIC_ISPR1 [NVIC_BA+0x104 |R/W [IRQ32 ~IRQ63 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending.
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.

Aug, 2018 Page 237 of 1714 Rev 1.00



NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

IRO64 ~ IRQ95 Set-pending Control Register (NVIC ISPR2)

Register Offset R/W |Description Reset Value
NVIC_ISPR2 [NVIC_BA+0x108 |R/W [IRQ64 ~IRQ95 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending.
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRQ96 ~ IRO101 Set-pending Control Reqgister (NVIC ISPR3)

Register Offset R/W  |Description Reset Value
NVIC_ISPR3 [NVIC_BA+0x10C |R/W [IRQ96 ~IRQ101 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
Bits Description
Interrupt Set-pending
The NVIC_ISPRO-NVIC_ISPR3 registers force interrupts into the pending state, and show
which interrupts are pending.
Write Operation:
[31:0] SETPEND 0 = No effect.
1 = Changes interrupt state to pending.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO00 ~ IRQ31 Clear-pending Control Register (NVIC ICPRO0)

Register Offset R/W |Description Reset Value
NVIC_ICPRO [NVIC_BA+0x180 |R/W |IRQOO ~IRQ31 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR3 registers remove the pending state from interrupts, and
show which interrupts are pending.
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO32 ~ IRQ63 Clear-pending Control Register (NVIC ICPR1)

Register Offset R/W |Description Reset Value
NVIC_ICPR1 [NVIC_BA+0x184 |R/W |IRQ32 ~IRQ63 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR3 registers remove the pending state from interrupts, and
show which interrupts are pending.
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRO64 ~ IRQ95 Clear-pending Control Register (NVIC ICPR2)

Register Offset R/W |Description Reset Value
NVIC_ICPR2 [NVIC_BA+0x188 |R/W |IRQ64 ~IRQ95 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR3 registers remove the pending state from interrupts, and
show which interrupts are pending.
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRQ96 ~ IRQ101 Clear-pending Control Reqgister (NVIC ICPR3)

Register Offset R/W |Description Reset Value
NVIC_ICPR3 [NVIC_BA+0x18C |R/W |IRQ96 ~IRQ101 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24
CALPEND
23 22 21 20 19 18 17 16
CALPEND
15 14 13 12 11 10 9 8
CALPEND
7 6 5 4 3 2 1 0
CALPEND
Bits Description
Interrupt Clear-pending
The NVIC_ICPRO-NVIC_ICPR3 registers remove the pending state from interrupts, and
show which interrupts are pending.
Write Operation:
[31:0] CALPEND 0 = No effect.
1 = Removes pending state an interrupt.
Read Operation:
0 = Interrupt is not pending.
1 = Interrupt is pending.
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IRQO0 ~ IRQ31 Active Bit Reqgister (NVIC IABRO)

Register Offset R/W |Description Reset Value
NVIC_IABRO |NVIC_BA+0x200 |R/W |IRQOO ~ IRQ31 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 8 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE ) )
0 = interrupt not active.
1 = interrupt active.
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IRQ32 ~ IRQ63 Active Bit Reqgister (NVIC IABR1)

Register Offset R/W |Description Reset Value
NVIC_IABR1 |NVIC_BA+0x204 |R/W |IRQ32 ~IRQ63 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 8 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE ) )
0 = interrupt not active.
1 = interrupt active.
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IRQ64 ~ IRQ95 Active Bit Reqgister (NVIC IABR2)

Register Offset R/W |Description Reset Value
NVIC_IABR2 |NVIC_BA+0x208 |R/W |IRQ64 ~ IRQ95 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 8 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE ) )
0 = interrupt not active.
1 = interrupt active.
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IRQ96 ~ IRQ101 Active Bit Reqgister (NVIC 1ABR3)

Register Offset R/W |Description Reset Value
NVIC_IABR3 [NVIC_BA+0x20C |R/W [IRQ96 ~IRQ101 Active Bit Register 0x0000_0000
31 30 29 28 27 26 25 24
ACTIVE
23 22 21 20 19 18 17 16
ACTIVE
15 14 13 12 11 10 9 8
ACTIVE
7 6 5 4 3 2 1 0
ACTIVE
Bits Description
Interrupt Active Flags
The NVIC_IABRO-NVIC_IABR3 registers indicate which interrupts are active.
[31:0] ACTIVE ) )
0 = interrupt not active.
1 = interrupt active.
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IRQ00 ~ IRO31 Interrupt Target Non-secure Register (NVIC ITNSO0)

Register Offset R/W |Description Reset Value
NVIC_ITNSO [NVIC_BA+0x280 |R/W |IRQOO ~ IRQ31 Interrupt Target Non-secure Register 0x0000_0000
31 30 29 28 27 26 25 24
ITNS
23 22 21 20 19 18 17 16
ITNS
15 14 13 12 11 10 9 8
ITNS
7 6 5 4 3 2 1 0
ITNS
Bits Description
Interrupt Target Non-secure Register
The NVIC_ITNSO-NVIC_INTS3 registers, determines whether each interrupt targets Non-
secure or Secure state.
(31:0] ITNS 0 = Interrupt targets Secure state.
1 = Interrupt targets Non-secure state.
This register is RAZ/WI when accessed as Non-secure.
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IRO32 ~ IRO63 Interrupt Target Non-secure Register (NVIC ITNS1)

Register Offset R/W |Description Reset Value
NVIC_ITNS1 [NVIC_BA+0x284 |R/W |IRQ32 ~IRQ63 Interrupt Target Non-secure Register 0x0000_0000
31 30 29 28 27 26 25 24
ITNS
23 22 21 20 19 18 17 16
ITNS
15 14 13 12 11 10 9 8
ITNS
7 6 5 4 3 2 1 0
ITNS
Bits Description
Interrupt Target Non-secure Register
The NVIC_ITNSO-NVIC_INTS3 registers, determines whether each interrupt targets Non-
secure or Secure state.
(31:0] ITNS 0 = Interrupt targets Secure state.
1 = Interrupt targets Non-secure state.
This register is RAZ/WI when accessed as Non-secure.
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IRO64 ~ IRQ95 Interrupt Target Non-secure Register (NVIC ITNS2)

Register Offset R/W |Description Reset Value
NVIC_ITNS2 [NVIC_BA+0x288 |R/W |IRQ64 ~IRQ95 Interrupt Target Non-secure Register 0x0000_0000
31 30 29 28 27 26 25 24
ITNS
23 22 21 20 19 18 17 16
ITNS
15 14 13 12 11 10 9 8
ITNS
7 6 5 4 3 2 1 0
ITNS
Bits Description
Interrupt Target Non-secure Register
The NVIC_ITNSO-NVIC_INTS3 registers, determines whether each interrupt targets Non-
secure or Secure state.
(31:0] ITNS 0 = Interrupt targets Secure state.
1 = Interrupt targets Non-secure state.
This register is RAZ/WI when accessed as Non-secure.
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IRQ96 ~ IRQ101 Interrupt Target Non-secure Register (NVIC ITNS3)

Register Offset R/W |Description Reset Value
NVIC_ITNS3 [NVIC_BA+0x28C |R/W |IRQ96 ~IRQ101 Interrupt Target Non-secure Register 0x0000_0000
31 30 29 28 27 26 25 24
ITNS
23 22 21 20 19 18 17 16
ITNS
15 14 13 12 11 10 9 8
ITNS
7 6 5 4 3 2 1 0
ITNS
Bits Description
Interrupt Target Non-secure Register
The NVIC_ITNSO-NVIC_INTS3 registers, determines whether each interrupt targets Non-
secure or Secure state.
(31:0] ITNS 0 = Interrupt targets Secure state.
1 = Interrupt targets Non-secure state.
This register is RAZ/WI when accessed as Non-secure.
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IRQ0 ~ IRQ101 Interrupt Priority Reqgister (NVIC IPRn)

Register Offset R/W |Description Reset Value
NVIC_IPRn NVIC_BA+0x300 . .
R/W |IRQO ~ IRQ101 Priority Control Register 0x0000_0000
n=0,1..25 +0x4*n
31 30 29 28 27 26 25 24
PRI_4n_3 Reserved
23 22 21 20 19 18 17 16
PRI_4n_2 Reserved
15 14 13 12 11 10 9 8
PRI_4n_1 Reserved
7 6 5 4 3 2 1 0
PRI_4n_0 Reserved
Bits Description
Priority of IRQ_4n+3
[31:30] PRI_4n_3 . . o
“0” denotes the highest priority and “8” denotes the lowest priority.
[29:24] Reserved Reserved.
Priority of IRQ_4n+2
[23:22] PRI_4n_2 . . .
“0” denotes the highest priority and “8” denotes the lowest priority.
[21:16] Reserved Reserved.
Priority of IRQ_4n+1
[15:14] PRI_4n_1 . . o
“0” denotes the highest priority and “8” denotes the lowest priority.
[13:8] Reserved Reserved.
Priority of IRQ_4n+0
[7:6] PRI_4n_0 . . o
“0” denotes the highest priority and “8” denotes the lowest priority.
[5:0] Reserved Reserved.
Priority Value|Secure Priority Non-secure Priority|[Non-secure Priority
PRI_4n_X][7:6] When PRIS=0 When PRIS=1
X=0,1,2,3
0x0 0 0 128
0ox1 64 64 160
0x2 128 128 192
0x3 192 192 224

Table 6.3-10 Priority Grouping
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6.3.14.4 NMI Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

NMI Base Address:
NMI_BA = 0x4000_0300

NMIEN NMI_BA+0x00 R/W  |NMI Source Interrupt Enable Register 0x0000_0000

NMISTS NMI_BA+0x04 R NMI source interrupt Status Register 0x0000_0000
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NMI Source Interrupt Enable Reqgister (NMIEN)

Register Offset R/W |Description Reset Value

NMIEN NMI_BA+0x00 R/W  |NMI Source Interrupt Enable Register 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved EINT7 EINT6

15 14 13 12 11 10 9 8

UARTIINT UARTOINT EINTS EINT4 EINT3 EINT2 EINT1 EINTO

7 6 S| 4 3 2 1 0

TAMPERINT RTCINT Reserved CLKFAIL SRAMPERR | PWRWUINT IRCINT BODOUT

Bits Description

[31:18] Reserved Reserved.

External Interrupt From PB.9 or PD.10 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PB.9 or PD.10 pin NMI source Disabled.

[17] EINT7 _ _
1 = External interrupt from PB.9 or PD.10 pin NMI source Enabled.

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

External Interrupt From PB.8 or PD.11 Pin NMI Source Enable (Write Protect)
[16] EINTG 0 = External interrupt from PB.8 or PD.11 pin NMI source Disabled.
1 = External interrupt from PB.8 or PD.11 pin NMI source Enabled.

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

UART1 NMI Source Enable (Write Protect)

0 = UART1 NMI source Disabled.

1 = UART1 NMI source Enabled.

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

[15] UARTLINT

UARTO NMI Source Enable (Write Protect)

0 = UARTO NMI source Disabled.

1 = UARTO NMI source Enabled.

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

[14] UARTOINT

External Interrupt From PB.7 or PD.12 Pin NMI Source Enable (Write Protect)
[13] EINTS 0 = External interrupt from PB.7 or PD.12 pin NMI source Disabled.
1 = External interrupt from PB.7 or PD.12 pin NMI source Enabled.

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

External Interrupt From PA.8 or PB.6 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PA.8 or PB.6 pin NMI source Disabled.

[12] EINT4 _ _

1 = External interrupt from PA.8 or PB.6 pin NMI source Enabled.

Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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External Interrupt From PB.2 or PC.7 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PB.2 or PC.7pin NMI source Disabled.

[11] EINT3 . )
1 = External interrupt from PB.2 or PC.7 pin NMI source Enabled.

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

External Interrupt From PB.3 or PC.6 Pin NMI Source Enable (Write Protect)
0 = External interrupt from PB.3 or PC.6 pin NMI source Disabled.

[10] EINT2 ) .
1 = External interrupt from PB.3 or PC.6 pin NMI source Enabled.

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

External Interrupt From PA.7 or PB.4 Pin NMI Source Enable (Write Protect)
(9] EINTL 0 = External interrupt from PA.7 or PB.4 pin NMI source Disabled.
1 = External interrupt from PA.7 or P4.4 pin NMI source Enabled.

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

External Interrupt From PA.6, or PB.5 Pin NMI Source Enable (Write Protect)
(8] EINTO 0 = External interrupt from PA.6, or PB.5 pin NMI source Disabled.
1 = External interrupt from PA.6, or PB.5 pin NMI source Enabled.

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

Tamper Interrupt NMI Source Enable (Write Protect)

0 = Backup register tamper detected interrupt NMI source Disabled.
7 TAMPERINT ) )

1 = Backup register tamper detected interrupt NMI source Enabled.

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

RTC NMI Source Enable (Write Protect)

0 = RTC NMI source Disabled.

1 = RTC NMI source Enabled.

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

6] RTCINT

[5] Reserved Reserved.

Clock Fail Detected NMI Source Enable (Write Protect)
0 = Clock fail detected interrupt NMI source Disabled.

[4] CLKFAIL . .
1 = Clock fail detected interrupt NMI source Enabled.

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

SRAM Parity Check Error NMI Source Enable (Write Protect)
0 = SRAM parity check error NMI source Disabled.

3] SRAMPERR ,

1 = SRAM parity check error NMI source Enabled.

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

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

[2] PWRWUINT
1 = Power-down mode wake-up NMI source Enabled.

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

IRC TRIM NMI Source Enable (Write Protect)

0 = IRC TRIM NMI source Disabled.

1 = IRC TRIM NMI source Enabled.

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

1] IRCINT

BOD NMI Source Enable (Write Protect)
[0] BODOUT 0 = BOD NMI source Disabled.
1 = BOD NMI source Enabled.
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| | |Note: This bit is write protected. Refer to the SYS_REGLCTL register. |
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NnuvoToN

NMI Source Interrupt Status Register (NMISTS)

Register Offset R/W |Description Reset Value
NMISTS NMI_BA+0x04 R NMI source interrupt Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved EINT7 EINT6
15 14 13 12 11 10 9 8
UARTLINT UARTOINT EINT5 EINT4 EINT3 EINT2 EINT1 EINTO
7 6 5 4 3 2 1 0
TAMPERINT RTCINT Reserved CLKFAIL SRAMPERR | PWRWUINT IRCINT BODOUT
Bits Description
[31:16] Reserved Reserved.
External Interrupt From PB.9 or PD.10 Pin Interrupt Flag (Read Only)
[17] EINT7 0 = External Interrupt from PB.9 or PD.10 interrupt is deasserted.
1 = External Interrupt from PB.9 or PD.10 interrupt is asserted.
External Interrupt From PB.8 or PD.11 Pin Interrupt Flag (Read Only)
[16] EINT6 0 = External Interrupt from PB.8 or PD.11 interrupt is deasserted.
1 = External Interrupt from PB.8 or PD.11 interrupt is asserted.
UART1 Interrupt Flag (Read Only)
[15] UARTILINT 0 = UARTL interrupt is deasserted.
1 = UARTL1 interrupt is asserted.
UARTO Interrupt Flag (Read Only)
[14] UARTOINT 0 = UART1 interrupt is deasserted.
1 = UART1 interrupt is asserted.
External Interrupt From PB.7 or PD.12 Pin Interrupt Flag (Read Only)
[13] EINT5 0 = External Interrupt from PB.7 or PD.12 interrupt is deasserted.
1 = External Interrupt from PB.7 or PD.12 interrupt is asserted.
External Interrupt From PA.8 or PB.6 Pin Interrupt Flag (Read Only)
[12] EINT4 0 = External Interrupt from PA.8 or PB.6 interrupt is deasserted.
1 = External Interrupt from PA.8 or PB.6 interrupt is asserted.
External Interrupt From PB.2 or PC.7 Pin Interrupt Flag (Read Only)
[11] EINT3 0 = External Interrupt from PB.2 or PC.7 interrupt is deasserted.
1 = External Interrupt from PB.2 or PC.7 interrupt is asserted.
[10] EINT2 External Interrupt From PB.3 or PC.6 Pin Interrupt Flag (Read Only)
0 = External Interrupt from PB.3 or PC.6 interrupt is deasserted.
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1 = External Interrupt from PB.3 or PC.6 interrupt is asserted.

19

EINT1

External Interrupt From PA.7, or PB.4 Pin Interrupt Flag (Read Only)
0 = External Interrupt from PA.7, or PB.4 interrupt is deasserted.
1 = External Interrupt from PA.7, or PB.4 interrupt is asserted.

8l

EINTO

External Interrupt From PA.6, or PB.5 Pin Interrupt Flag (Read Only)
0 = External Interrupt from PA.6, or PB.5 interrupt is deasserted.
1 = External Interrupt from PA.6, or PB.5 interrupt is asserted.

(7]

TAMPERINT

Tamper Interrupt Flag (Read Only)
0 = Backup register tamper detected interrupt is deasserted.
1 = Backup register tamper detected interrupt is asserted.

[6]

RTCINT

RTC Interrupt Flag (Read Only)
0 = RTC interrupt is deasserted.
1 = RTC interrupt is asserted.

[5]

Reserved

Reserved.

(4]

CLKFAIL

Clock Fail Detected Interrupt Flag (Read Only)
0 = Clock fail detected interrupt is deasserted.
1 = Clock fail detected interrupt is asserted.

(3]

SRAMPERR

SRAM ParityCheck Error Interrupt Flag (Read Only)
0 = SRAM parity check error interrupt is deasserted.
1 = SRAM parity check error interrupt is asserted.

[2

PWRWUINT

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

(1]

IRCINT

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

[0]

BODOUT

BOD Interrupt Flag (Read Only)
0 = BOD interrupt is deasserted.
1 = BOD interrupt is asserted.
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6.3.14.5 AHB Bus Matrix Priority Control Register
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

AHB Base Address:
AHB_BA = 0x4000_0400

AHBMCTL 0x40000400 R/W  |AHB Bus Matrix Priority Control Register 0x0000_0001
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AHB Bus Matrix Priority Control Register (AHBMCTL)

Register Offset R/W |Description Reset Value
AHBMCTL 0x40000400 R/W  |AHB Bus Matrix Priority Control Register 0x0000_0001
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 INTACTEN
Bits Description
[31:1] Reserved Reserved.
Highest AHB Bus Priority of Cortex®M23 Core Enable Bit (Write Protect)
Enable Cortex®-M23 core with highest AHB bus priority in AHB bus matrix.
[0] INTACTEN 0 = Run robin mode.
1 = Cortex®-M23 CPU with highest bus priority when interrupt occustr.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
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6.3.15 System Control Register

The Cortex®-M23 status and operation mode control are managed by System Control Registers.
Including CPUID, Cortex®-M23 interrupt priority and Cortex®-M23 power management can be
controlled through these system control registers.

For more detailed information, please refer to the “Arm® Cortex®-M23 Technical Reference Manual’
and “Arm® v8-M Architecture Reference Manual”.

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

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

SCS_BA = 0xE000_E000

ICSR SCS_BA+0xD04 |R/W [Interrupt Control and State Register 0x0000_0000
VTOR SCS_BA+0xD08 |R/W [Vector Table Offset Register 0x0000_0000
AIRCR SCS_BA+0xDOC |R/W |Application Interrupt and Reset Control Register O0xFAO5_0000
SCR SCS_BA+0xD10 |R/W |System Control Register 0x0000_0000
CCR SCS_BA+0xD14 |R/W |Configuration and Control Register 0x0000_0209
SHPR2 SCS_BA+0xD1C |R/W |System Handler Priority Register 2 0x0000_0000
SHPR3 SCS_BA+0xD20 |R/W |System Handler Priority Register 3 0x0000_0000
SHCSR SCS_BA+0xD24 |R/W |System Handler Control and State Register 0x0000_0000
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Interrupt Control State Reqgister (ICSR)

Register Offset R/W |Description Reset Value
ICSR SCS_BA+0xD04 |R/W [Interrupt Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSET |[NMIPENDCLR| Reserved PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR | Reserved
23 22 21 20 19 18 17 16
ISRPREEMPT | ISRPENDING | Reserved VECTPENDING
15 14 13 12 11 10 9 8
VECTPENDING Reserved VECTACTIVE
7 6 5 4 3 2 1 0
VECTACTIVE
Bits Description
NMI Set-pending Bit
Write Operation:
0 = No effect.
1 = Changes NMI exception state to pending.
[31] NMIPENDSET .
Read Operation:
0 = NMI exception is not pending.
1 = NMI exception is pending.
Note: If AIRCR.BFHFNMINS is 0, this bit is RAZ/W!I from Non-secure state.
NMI Bit-pending Bit
0 = No effect.
[30] NMIPENDCLR .
1 = Clear pending status.
Note: If AIRCR.BFHFNMINS is 0, this bit is RAZ/W!I from Non-secure state.
[29] Reserved Reserved.
PendSV Set-pending Bit
Write Operation:
0 = No effect.
1 = Changes PendSV exception state to pending.
[28] PENDSVSET .
Read Operation:
0 = PendSV exception is not pending.
1 = PendSV exception is pending.
Note: Writing 1 to this bit is the only way to set the PendSV exception state to pending.
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[27]

PENDSVCLR

PendSV Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the PendSV exception.

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

[26]

PENDSTSET

SysTick Exception Set-pending Bit

Write Operation:

0 = No effect.

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

0 = SysTick exception is not pending.

1 = SysTick exception is pending.

[25]

PENDSTCLR

SysTick Exception Clear-pending Bit

Write Operation:

0 = No effect.

1 = Removes the pending state from the SysTick exception.

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

[24]

Reserved

Reserved.

[23]

ISRPREEMPT

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

[22]

ISRPENDING

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

[21]

Reserved

Reserved.

[20:12]

VECTPENDING

Number of the Highest Pended Exception
0 = no pending exceptions.
Nonzero = the exception number of the highest priority pending enabled exception.

[11:9]

Reserved

Reserved.

[8:0]

VECTACTIVE

Number of the Current Active Exception
0 = Thread mode.
Non-zero = The exception number of the currently active exception.
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Vector Table Offset Reqgister (VTOR)

Register Offset R/W |Description Reset Value
VTOR SCS_BA+0xD08 |R/W [Vector Table Offset Register 0x0000_0000
31 30 29 28 27 26 25 24
TBLOFF
23 22 21 20 19 18 17 16
TBLOFF
15 14 13 12 11 10 9 8
TBLOFF
7 6 5 4 3 2 1 0
Reserved
Bits Description
(31:8] TBLOFF Table Offset Bits .
The vector table address for the selected Security state.
[7:0] Reserved Reserved.
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Application Interrupt and Reset Control Register (AIRCR)

Register Offset R/W |Description Reset Value
AIRCR SCS_BA+0xDOC |R/W [Application Interrupt and Reset Control Register 0xFAO5_0000
31 30 29 28 27 26 25 24
VECTORKEY
23 22 21 20 19 18 17 16
VECTORKEY
15 14 13 12 11 10 9 8
ENDIANNESS PRIS BFHFNMINS Reserved
7 6 5 4 3 2 1 0
Reserved SYSRESETRE|SYSRESETRE| VECTCLRAC Reserved
a1y o} INVE
Bits Description

Register Access Key

When writing this register, this field should be 0xO5FA, otherwise the write action will be
[31:16] VECTORKEY ignored.

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

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

Priority Secure Exceptions Bit

[14] PRIS 0 = Priority ranges of Secure and Non-secure exceptions are identical.
1 = Non-secure exceptions are de-prioritized.

BusFault, HardFault, AndNMI Non-secure Enable Bit

0 = BusFault, HardFault, and NMI are Secure.
[13] BFHFNMINS 1 = BusFault, Non-secure HardFault and NMI are Non-secure and exceptions can target
Non-secure HardFault (Priority = -3) while Secure HardFault is secure and exception
targets secure HardFault (Priority = -3).

[12:4] Reserved Reserved.

System Reset Request Secure Only Bit

[3] SYSRESETREQS |0 = SYSRESETREQ functionality is available to both security states.
1 = SYSRESETREQ functionality is available to secure state only.

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

2 SYSRESETREQ A Reset Is Requested
This bit is write only and self-cleared as part of the reset sequence.
Exception Active Status Clear Bit
(1] VECTCLRACTIVE |setting This Bit To 1 Will Clears All Active State Information For Fixed And Configurable

Exceptions
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This bit is write only and can only be written when the core is halted.
Note: It is the debugger’s responsibility to re-initialize the stack.

[0] Reserved Reserved.
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System Control Register (SCR)

Register Offset RIW Description Reset Value
SCR SCS_BA+0xD10 R/W System Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND |SLEEPDEEPS| SLEEPDEEP | SLEEPONEXI Reserved
T
Bits Description
[31:5] Reserved Reserved.
Send Event on Pending
0 = Only enabled interrupts or events can wake up the processor, while disabled interrupts
are excluded.
1 = Enabled events and all interrupts, including disabled interrupts, can wake up the
[4] SEVONPEND processor.
When an event or interrupt enters pending state, the event signal wakes up the processor
from WFE. If the processor is not waiting for an event, the event is registered and affects
the next WFE.
The processor also wakes up on execution of an SEV instruction or an external event.
SLEEPDEEP Bit Is Only Accessible From Secure State
[3] SLEEPDEEPS 0 = The SLEEPDEEP bit is accessible from both security states.
1 = The SLEEPDEEP bit behaves as RAZ/WI when accessed from the Non-secure state.
Processor Deep Sleep and Sleep Mode Selection
Control Whether the Processor Uses Sleep Or Deep Sleep as its Low Power Mode.
[2] SLEEPDEEP
0 = Sleep.
1 = Deep sleep.
Sleep-on-exit Enable Control
This bit indicate Sleep-On-Exit when Returning from Handler Mode to Thread Mode.
1] SLEEPONEXIT 0 = Do not sleep when returning to Thread mode.
1 = Enters sleep, or deep sleep, on return from an ISR to Thread mode.
Setting this bit to 1 enables an interrupt driven application to avoid returning to an empty
main application.
[0] Reserved Reserved.
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Confiquration and Control Register (CCR)

Register Offset R/W |Description Reset Value
CCR SCS_BA+0xD14 |R/W |[Configuration and Control Register 0x0000_0209
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved BP IC DC
15 14 13 12 11 10 9 8
Reserved STKOFHFNMI| Reserved BFHFNMIGN
GN
7 6 5 4 3 2 1 0
Reserved DIV_O_TRP |UNALIGN_TR Reserved
D
Bits Description
[31:19] Reserved Reserved.
Branch Prediction Enable Bit
[18] BP N
This bit is RAZ/WI.
Instruction Cache Enable Bit
[17] IC e
This bit is RAZ/WI.
Data Cache Enable Bit
[16] DC e
This bit is RAZ/WI.
[15:11] Reserved Reserved.
Stack Overflow in HardFault and NMI Ignore
[10] STKOFHFNMIGN o
This bit is RAZ/WI.
[9] Reserved Reserved.
BusFault in HardFault or NMI Ignore
[8] BFHFNMIGN o
This bit is RAZ/WI.
[7:5] Reserved Reserved.
Divide by Zero Trap
[4] DIV_O_TRP o
This bit is RAZ/WI.
Unaligned Trap
[3] UNALIGN_TRP T
This bit is RAO/WI.
[2:0] Reserved Reserved.
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System Handler Priority Reqgister 2 (SHPR2)

Register Offset R/W |Description Reset Value
SHPR2 SCS_BA+0xD1C |[R/W |System Handler Priority Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:30] PRI 11 Priority of Syste'm Handl.er.ll - SVCall N
“0” denotes the highest priority and “3” denotes the lowest priority.
[29:0] Reserved Reserved.
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System Handler Priority Reqgister 3 (SHPR3)

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

Register Offset R/W |Description Reset Value
SHCSR SCS_BA+0xD24 |R/W |System Handler Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved HARDFAULT Reserved
PENDED
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:22] Reserved Reserved.
HardFault Exception Pended State
This bit indicates and allows modification of the pending state of
the HardFault exception corresponding to the selected Security state.
[21] gégDFAULTPEN This bit is banked between Security states.
The possible values of this bit are:
0 = HardFault exception not pending for the selected Security state.
1 = HardFault exception pending for the selected Security state.
[20:0] Reserved Reserved.
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6.3.16 Security Attribution Unit (SAU)

The Arm® Cortex®-M23 has an security attribution unit (SAU) to support hardware Arm® TrustZone®
technique. The NuMicro® M2351 supports up to 8 memory regions in SAU for secure code to
configure, and provides the memory alias architecture which can work only with proper setting of SAU,
IDAU and SCU. IDAU has already defined all memory regions that should be non-secure (refer to the
“Address Space Partition” section). Secure code should properly set these regions to non-secure by
setting SAU. However, secure code should overwrite NSC regions to secure regions to prevent from
being unexpectedly accessed by non-secure code.

SAU can be accessed by secure code. Non-secure access to all SAU registers will be RAZ/WI.

Register Offset R/W|Description Reset Value

SCR Base Address:
SCS_BA = 0xE000_EO000

SAU_CTRL |[SCS_BA+0xDDO |R/W|SAU Control Register 0x0000_0000
SAU_TYPE |SCS_BA+0xDD4|R |SAU Type Register 0x0000_0008
SAU_RNR SCS_BA+0xDD8 |R/W|SAU Region Number Register 0x0000_00XX
SAU_RBAR [SCS_BA+0xDDC|R/W|SAU Region Base Address Register OXXXXX_XXX0
SAU_RLAR |[SCS_BA+0xDEO |R/W|SAU Region Limit Address Register 0x0000_0000
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SAU Control Register (SAU CTRL)

Register Offset R/W |Description Reset Value
SAU_CTRL SCS_BA+0xDDO |R/W |SAU 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 ALLNS ENABLE
Bits Description
[31:2] Reserved Reserved.
All Non-secure
When SAU is not enabled (ENABLE =0) this bit controls if the memory is marked as Non-
secure or Secure by SAU.
[1 ALLNS C .
0 = All Memory region is marked as Secure and is not Non-secure callable.
1 = All Memory region is marked as Non-secure by SAU, indicating the security attribute of
all memory is defined by IDAU.
SAU Enable Bit
[0] ENABLE 0 = SAU Disabled.
1 = SAU Enabled.
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SAU Type Reqister (SAU TYPE)

Register Offset R/W |Description Reset Value
SAU_TYPE SCS_BA+0xDD4 [R SAU Type Register 0x0000_0008
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
SREGION
Bits Description
[31:8] Reserved Reserved.
[7:0] SREGION SA_U Regions o _ o _
Indicates the number of regions implemented by the Security Attribution Unit
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SAU Region Number Register (SAU RNR)

Register Offset R/W |Description Reset Value
SAU_RNR SCS_BA+0xDD8 |R/W |SAU Region Number 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
REGION
Bits Description
[31:8] Reserved Reserved.
Current Region of SAU
[7:0] REGION Indicates the SAU region acT:essed by SA.U_RBAR and SAU_RLAR.
Set a value to select the region to be configure through SAU_RBAR and SAU_RLAR.
It can be set to 0 ~ the value of SAU_TYPE -1.
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SAU Region Base Address Register (SAU RBAR)

Register Offset R/W |Description Reset Value
SAU_RBAR |SCS_BA+0xDDC |R/W |SAU Region Base Address Register OXXXXX_XXXO0
31 30 29 28 27 26 25 24
BADDR
23 22 21 20 19 18 17 16
BADDR
15 14 13 12 11 10 9 8
BADDR
7 6 5 4 3 2 1 0
BADDR Reserved
Bits Description
Base Address of Currently Selected Region
[31:5] BADDR The base address of the region selected by SAU_RNR.
SAU region is 32-byte-aligned.
[4:0] Reserved Reserved.
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SAU Region Limit Address Register (SAU RLAR)

Register Offset R/W |Description Reset Value
SAU_RLAR |SCS_BA+OxDEO |R/W |SAU Region Limit Address Register 0x0000_0000
31 30 29 28 27 26 25 24
LADDR
23 22 21 20 19 18 17 16
LADDR
15 14 13 12 11 10 9 8
LADDR
7 6 5 4 3 2 1 0
LADDR Reserved NSC RENABLE
Bits Description
Limit Address of Currently Selected Region
[31:5] LADDR The limited address of the region selected by SAU_RNR.
The region of the selected SAU region is
[SAU_RBAR.BADDR,5'b00000] ~ [LADDR,5’b11111]
[4:2] Reserved Reserved.
Non-secure Callable Setting Bit
Controls whether Non-secure state is permitted to execute an SG instruction
1] NSC from this region.
0 = Region is not Non-secure callable. If RENABLE =1, the current region is Non-secure.
1 = Region is Non-secure callable. If RENABLE=1, the current region is Secure and Non-
secure callable.
Region Enable Bit
Enable or disable the currently selected region set by SAU_RNR.
[0] RENABLE )
0 = Disabled.
1 = Enabled.
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6.4 Clock Controller

6.4.1 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 core executes the WFI
instruction. After that, chip enters Power-down mode and wait for wake-up interrupt source triggered to
leave Power-down mode. In Power-down mode, the clock controller turns off the 4~24 MHz external
high speed crystal (HXT), 48 MHz internal high speed RC oscillator (HIRC48) and 12 MHz internal
high speed RC oscillator (HIRC) to reduce the overall system power consumption. Figure 6.4-1 to
Figure 6.4-3 show the clock generator and the overview of the clock source control.
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Note:
Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.4-1 Clock Generator Global View Diagram (1/3)
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Note:
Before clock switching, both the pre-selected and newly selected clock sources must be turned on and
stable.

Figure 6.4-2 Clock Generator Global View Diagram (2/3)
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RTC_LXTCTL[7] Before clock switching, both the pre-selected and newly

selected clock sources must be turned on and stable.

Figure 6.4-3 Clock Generator Global View Diagram (3/3)

6.4.2 Clock Generator

The clock generator consists of 6 clock sources, which are listed below:
® 32.768 kHz external low speed crystal oscillator (LXT)
® 4~24 MHz external high speed crystal oscillator (HXT)

® Programmable PLL output clock frequency (PLLFOUT), PLL source can be selected from
external 4~24 MHz external high speed crystal (HXT) or 12 MHz internal high speed
oscillator (HIRC)

12 MHz internal high speed RC oscillator (HIRC)
48 MHz internal high speed RC oscillator (HIRC48)
10 kHz internal low speed RC oscillator (LIRC)
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Note:

Before clock switching, both the pre-selected and newly selected clock sources must be
turned on and stable.

Figure 6.4-4 Clock Generator Block Diagram

Each of these clock sources has certain stable time to wait for clock operating at stable frequency.
When clock source is enabled, a stable counter start counting and correlated clock stable index.

That is, HXTSTB (CLK_STATUSJ[0]), LXTSTB (CLK_STATUSI[1]), PLLSTB (CLK_STATUS[2]),
LIRCSTB (CLK_STATUSJ[3]), HIRCSTB (CLK_STATUS[4]), HIRC48STB (CLK_STATUSI6]),
EXTLXTSTB (CLK_STATUSJ8]) and LIRC32STB(CLK_STATUSI[9]) these bits are set to 1 after the
stable counter value reaches a defined value.
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System and peripheral can use the clock as its operating clock only when correlate clock stable index
is set to 1. The clock stable index will be auto cleared when the clock source (HXTEN
(CLK_PWRCTL[0]), LXTEN (CLK PWRCTL[1]), LIRC32KEN (RTC_LXTCTL[0]), HIRCEN
(CLK_PWRCTL[2]), LIRCEN (CLK_PWRCTL[3]), HIRC48EN (CLK_PWRCTL[18]) and PD
(CLK_PLLCTL[16])) are disabled.

Besides, the clock stable index of HXT, HIRC, HIRC48 and PLL will be auto cleared when chip enters
power-down and clock stable counter will re-count after chip wake-up if correlate clock is enabled.
6.4.3 System Clock and SysTick Clock

The system clock has 6 clock sources which are 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 6.4-5.

HCLKSEL
(CLK_CLKSELO[2:0])

HIRC ——»
HIRC48 ——»|
LIRC —» 011
PLLFOUT —» 010
LXT ——» 001

HXT ——» 000

CPUCLK -CPU

}—»{ 1/(HCLKDIV+1) HCLK " ArB
HCLKDIV PCLKO 585

(CLK_CLKDIVO[3:0])

PCLK1
CPU in Power Down Mode ’-AF'B:L

Note:
Before clock switching, both the pre-selected and newly selected clock sources must be turned on and stable.

Figure 6.4-5 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_CLKDSTSJO0]) is set to 1 and chip will enter interrupt if HXTFIE (CLK_CLKDCTL][5]) is
set to 1. HXT clock source stable flag, HXTSTB (CLK_STATUS|O0]), will be cleared if HXT stops when
using HXT fail detector function. User can try 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 6.4-6.
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HXTFIF = 1?
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ystem clock source =
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System clock keep
original clock

YES

v

Switch system clock to
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Figure 6.4-6 HXT Stop Protect Procedure

HIRC
1/2 other
HCLK
4>
- 011 CPUCLK 1
—»{12] 010
—» 0
LXT
001
HXT SYST_CTRL[2
—F X 000 - (2]

CLK_CLKSELO[5:3] ——

Note:
Before clock switching, both the pre-selected and newly selected clock sources must
be turned on and stable.

Figure 6.4-7 SysTick Clock Control Block Diagram
The clock source of SysTick in processor can use CPU clock or external clock (SYST_CTRL[2]). If
using external clock, the SysTick clock (STCLK) has 5 clock sources. The clock source switch
depends on the setting of the register STCLKSEL (CLK_CLKSELOI[5:3]). The block diagram is shown
in Figure 6.4-7.
6.4.4 Peripherals Clock
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Each peripheral clock has its own clock source selection. Refer to the CLK_CLKSEL1, CLK_CLKSEL2
and CLK_CLKSELS3 register.

6.45 Power-down Mode Clock

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
10 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)

6.4.6 Clock Output

This device is equipped with a power-of-2 frequency divider which is composed by 16 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 Fi/2" to F;/2'® where Fi, is input clock frequency to the clock divider.

The output formula is Foy = lez““*l), where F;, 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 0 to CLKOEN
(CLK_CLKOCTL[4]), the chained counter continuously runs till divided clock reaches low state and
stays in low state.

If DIVIEN(CLK_CLKOCTL[5]) set to 1, the clock output clock (CLKO_CLK) will bypass power-of-2
frequency divider. The output divider clock will be output to CLKO pin directly.

When entering Power-down mode, clock output does not out put clock even if the CKO clock source is
LXT.

Enable

CLKOEN divide-by-2 counter : FREQSEL
(CLK_CLKOCTL[4]) Y 16 chained (CLK_CLKOCTL[3:0])
- divide-by-2 counter
2 3 15 16 DIVIEN
4‘| 1/2 | 1/2 | 1727 | ... | 1/2 1/2 CLK_CLKOCTLI[5]) CLKIHZEN
r=—
[ I 10000, (CLK_CLKOCTL[6])
10001
HIRC CLKOCKEN PR 1610 1
— 11 (CLK_APBCLKO[6]) |- ; MUX
HCLK 11110,
» 10 11111,
XN \—> N

HXT > /
—» 00

RTCSEL(CLK_CLKSEL3[8])

CLKOSEL (CLK_CLKSEL1[29:28])

LIRC

0 1 Hz clock from RTC
LXT 132768
R 1

Note:
Before clock switching, both the pre-selected and newly selected clock sources must be turned on and
stable.

Figure 6.4-8 Clock Output Block Diagram
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Register Map

NuMicro® M2351
32-bit ARM® Cortex®-M23 Microcontroller

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 0x0000_XX0X
CLK_AHBCLK CLK_BA+0x04 |R/W |AHB Devices Clock Enable Control Register 0x0000_8004

CLK_APBCLKO

CLK_BA+0x08

RW

APB Devices Clock Enable Control Register 0

0x0000_0001

CLK_APBCLK1

CLK_BA+0x0C

RW

APB Devices Clock Enable Control Register 1

0x0000_0000

CLK_CLKSELO

CLK_BA+0x10

RW

Clock Source Select Control Register 0

0x0030_013X

CLK_CLKSEL1

CLK_BA+0x14

RW

Clock Source Select Control Register 1

OxBF77_770B

CLK_CLKSEL2

CLK_BA+0x18

RW

Clock Source Select Control Register 2

0x0000_ABAB

CLK_CLKSEL3

CLK_BA+0x1C

RW

Clock Source Select Control Register 3

0xFF00_003F

CLK_CLKDIVO CLK_BA+0x20 |R/W |Clock Divider Number Register 0 0x0000_0000
CLK_CLKDIV1 CLK_BA+0x24 |R/W |Clock Divider Number Register 1 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 0x000D_440A
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 Detector Upper Boundary Register 0x0000_0000
CLK_CDLOWB CLK_BA+0x7C|R/W |Clock Frequency Detector Lower Boundary Register 0x0000_0000
CLK_PMUCTL CLK_BA+0x90 [R/W |Power Manager Control Register 0x0000_0000
CLK_PMUSTS CLK_BA+0x94 |R/W |Power Manager Status Register 0x0000_0000
CLK_SWKDBCTL |CLK_BA+0x9C |R/W |Standby Power-down Wake-up De-bounce Control Register 0x0000_0000
CLK_PASWKCTL |CLK_BA+0xA0 |R/W |GPA Standby Power-down Wake-up Control Register 0x0000_0000
CLK_PBSWKCTL |CLK_BA+0xA4 |R/W |GPB Standby Power-down Wake-up Control Register 0x0000_0000
CLK_PCSWKCTL |CLK_BA+0xA8 |R/W |GPC Standby Power-down Wake-up Control Register 0x0000_0000
CLK_PDSWKCTL [CLK_BA+0xAC|R/W |GPD Standby Power-down Wake-up Control Register 0x0000_0000
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CLK_IOPDCTL CLK_BA+0xBO |R/W |GPIO Standby Power-down Control Register 0x0000_0000

CLK_HXTFSEL CLK_BA+0xB4 [R/W |HXT Filter Select Control Register 0x0000_0000
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Register Description

System Power-down Control Reqgister (CLK PWRCTL)

Register Offset R/W |Description Reset Value
CLK_PWRCTL [CLK_BA+0x00 R/W  |System Power-down Control Register 0x0000_XX0X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved HIRC48EN Reserved
15 14 13 12 11 10 9 8
Reserved HXTTBEN HXTSELTYP HXTGAIN Reserved
7 6 5 4 3 2 1 0
PDEN PDWKIF PDWKIEN Reserved LIRCEN HIRCEN LXTEN HXTEN
Bits Description
[31:19] Reserved Reserved.
HIRC48 Enable Bit (Write Protect)
0 = 48 MHz internal high speed RC oscillator (HIRC48) Disabled.
[18] HIRC48EN ) ) .
1 = 48 MHz internal high speed RC oscillator (HIRC48) Enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[17:14] Reserved Reserved.
HXT Crystal TURBO Mode (Write Protect)
0 = HXT Crystal TURBO mode disabled.
[13] HXTTBEN
1 = HXT Crystal TURBO mode enabled.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
HXT Crystal Type Select Bit (Write Protect)
0 = Select INV type.
[12] HXTSELTYP
1 = Select GM type.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
HXT Gain Control Bit (Write Protect)
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.
00 = HXT frequency is lower than from 8 MHz.
(11:10] HXTGAIN 01 = HXT frequency is from 8 MHz to 12 MHz.
10 = HXT frequency is from 12 MHz to 16 MHz.
11 = HXT frequency is higher than 16 MHz.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
[9:8] Reserved Reserved.
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[7]

PDEN

System Power-down Enable (Write Protect)

When this bit is set to 1, Power-down mode is enabled and the 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, HIRC, HIRC48, PLL and system clock will be 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 waits CPU sleep command WFI and then enters Power-down mode.
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 the EINT7~0, GPIO, UARTO0~5, USBH, USBD, OTG, CANO, BOD, ACMP,
WDT, SDHO, TMRO~3, 12C0~2, USCI0~1, SPI4, , RTC wake-up occurred.

Notel: Write 1 to clear the bit to 0.
Note2: 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.

Notel: The interrupt will occur when both PDWKIF and PDWKIEN are high, after resume
from Power-down mode.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

[4]

Reserved

Reserved.

(3]

LIRCEN

LIRC Enable Bit (Write Protect)

0 = 10 kHz internal low speed RC oscillator (LIRC) Disabled.

1 = 10 kHz internal low speed RC oscillator (LIRC) Enabled.

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

Note2: LIRC cannot be disabled and LIRCEN will always read as 1 if HCLK clock source
is selected from LIRC.

Note3: If CWDTEN(CONFIG[31,4:3]) is set to 111, LIRC clock can be enabled or disabled
by setting LIRCEN(CLK_PWRCTL[3]).

If CWDTEN([31,4:3]) is not set to 111, LIRC cannot be disabled in normal mode. In Power-
down mode, LIRC clock is controlled by LIRCEN(CLK_PWRCTL[3]) and
CWDTPDEN(CONFIG[30]) setting.

[2

HIRCEN

HIRC Enable Bit (Write Protect)

The HCLK default clock source is from HIRC and this bit default value is 1.
0 = 12 MHz internal high speed RC oscillator (HIRC) Disabled.

1 =12 MHz internal high speed RC oscillator (HIRC) Enabled.

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

Note2: HIRC cannot be disabled and HIRCEN will always read as 1 if Flash access cycle
auto-tuning function is enabled or HCLK clock source is selected from HIRC or PLL (clock
source from HIRC). Flash access cycle auto-tuning function can be disabled by setting
FADIS (FMC_CYCCTLI8]).

(1

LXTEN

LXT Enable Bit (Write Protect)

0 = 32.768 kHz external low speed crystal (extLXT) Disabled.

1 = 32.768 kHz external low speed crystal (extLXT) Enabled.

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

Note2: LXT cannot be disabled and LXTEN will always read as 1 if HCLK clock source is
selected from LXT when the LXT clock source is selected as extLXT by setting
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C32KS(RTC_LXTCTL[7]) to 1.

HXT Enable Bit (Write Protect)

0 = 4~24 MHz external high speed crystal (HXT) Disabled.

0] HXTEN 1 = 4~24 MHz external high speed crystal (HXT) Enabled.

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

Note2: HXT cannot be disabled and HXTEN will always read as 1 if HCLK clock source is
selected from HXT or PLL (clock source from HXT).
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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
ELK—AHBCL CLK_BA+0x04 R/W |AHB Devices Clock Enable Control Register 0x0000_8004
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved USBHCKEN
15 14 13 12 11 10 9 8
FMCIDLE Reserved CRPTCKEN Reserved
7 6 5 4 3 2 1 0
CRCCKEN SDHOCKEN Reserved EBICKEN ISPCKEN PDMA1CKEN | PDMAOCKEN
Bits Description
[31:17] Reserved Reserved.
USB HOST 1.1 Controller Clock Enable Bit
[16] USBHCKEN 0 = USB HOST 1.1 peripheral clock Disabled.
1 = USB HOST 1.1 peripheral clock Enabled.
Flash Memory Controller Clock Enable Bit in IDLE Mode
[15] FMCIDLE 0 = FMC clock Disabled when chip is under IDLE mode.
1 = FMC clock Enabled when chip is under IDLE mode.
[14:13] Reserved Reserved.
Cryptographic Accelerator Clock Enable Bit
[12] CRPTCKEN 0 = Cryptographic Accelerator clock Disabled.
1 = Cryptographic Accelerator clock Enabled.
[11:8] Reserved Reserved.
CRC Generator Controller Clock Enable Bit
[7] CRCCKEN 0 = CRC peripheral clock Disabled.
1 = CRC peripheral clock Enabled.
SDHOSTO Controller Clock Enable Bit
[6] SDHOCKEN 0 = SDHOSTO peripheral clock Disabled.
1 = SDHOSTO peripheral clock Enabled.
[5:4] Reserved Reserved.
EBI Controller Clock Enable Bit
[3] EBICKEN 0 = EBI peripheral clock Disabled.
1 = EBI peripheral clock Enabled.
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Flash ISP Controller Clock Enable Bit
[2] ISPCKEN 0 = Flash ISP peripheral clock Disabled.
1 = Flash ISP peripheral clock Enabled.

PDMAL1 Controller Clock Enable Bit
[1] PDMA1CKEN 0 = PDMAL1 peripheral clock Disabled.
1 = PDMAL peripheral clock Enabled.

PDMAO Controller Clock Enable Bit (Secure)
[0] PDMAOCKEN 0 = PDMAO peripheral clock Disabled.
1 = PDMAO peripheral clock Enabled.

Aug, 2018 Page 293 of 1714 Rev 1.00



NnuvoToN

NuMicr

0® M2351

32-bit ARM® Cortex®-M23 Microcontroller

APB Devices Clock Enable Control Reqgister (CLK APBCLKDO0)

The bits in this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W |Description Reset Value
EIGK—APBCL CLK_BA+0x08 R/W |APB Devices Clock Enable Control Register O 0x0000_0001
31 30 29 28 27 26 25 24
Reserved I2SOCKEN | EADCCKEN | USBDCKEN | OTGCKEN Reserved CANOCKEN
23 22 21 20 19 18 17 16
Reserved UART5CKEN | UART4CKEN | UART3CKEN | UART2CKEN | UART1CKEN | UARTOCKEN
15 14 13 12 11 10 9 8
SPI2CKEN SPI1CKEN SPIOCKEN QSPIOCKEN Reserved 12C2CKEN I2C1CKEN 12COCKEN
7 6 5 4 3 2 1 0
ACMPO1CKE | CLKOCKEN | TMR3CKEN | TMR2CKEN | TMR1CKEN | TMROCKEN RTCCKEN WDTCKEN
AL
Bits Description
[31:30] Reserved Reserved.
12S0 Clock Enable Bit
[29] I2SOCKEN 0 = 12S0 Clock Disabled.
1 =12S0 Clock Enabled.
Enhanced Analog-digital-converter (EADC) Clock Enable Bit
[28] EADCCKEN 0 = EADC clock Disabled.
1 = EADC clock Enabled.
USB Device Clock Enable Bit
[27] USBDCKEN 0 = USB Device clock Disabled.
1 = USB Device clock Enabled.
USB OTG Clock Enable Bit
[26] OTGCKEN 0 = USB OTG clock Disabled.
1 = USB OTG clock Enabled.
[25] Reserved Reserved.
CANO Clock Enable Bit
[24] CANOCKEN 0 = CANO clock Disabled.
1 = CANO clock Enabled.
[23:22] Reserved Reserved.
UARTS5 Clock Enable Bit
[21] UART5CKEN 0 = UARTS5 clock Disabled.
1 = UARTS5 clock Enabled.
[20] UART4CKEN UART4 Clock Enable Bit
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0 = UART4 clock Disabled.
1 = UART4 clock Enabled.

[19] UART3CKEN

UART3 Clock Enable Bit
0 = UARTS3 clock Disabled.
1 = UART3 clock Enabled.

[18] UART2CKEN

UART2 Clock Enable Bit
0 = UART?2 clock Disabled.
1 = UART2 clock Enabled.

17 UART1CKEN

UART1 Clock Enable Bit
0 = UART1 clock Disabled.
1 = UART1 clock Enabled.

[16] UARTOCKEN

UARTO Clock Enable Bit
0 = UARTO clock Disabled.
1 = UARTO clock Enabled.

[15] SPI2CKEN

SPI2 Clock Enable Bit
0 = SPI2 clock Disabled.
1 = SPI2 clock Enabled.

[14] SPI1CKEN

SPI1 Clock Enable Bit
0 = SPI1 clock Disabled.
1 = SPI1 clock Enabled.

[13] SPIOCKEN

SPIO Clock Enable Bit
0 = SPIO clock Disabled.
1 = SPIO0 clock Enabled.

[12] QSPIOCKEN

QSPIO0 Clock Enable Bit
0 = QSPIO clock Disabled.
1 = QSPIO clock Enabled.

[11] Reserved

Reserved.

[10] I2C2CKEN

12C2 Clock Enable Bit
0 =12C2 clock Disabled.
1 =12C2 clock Enabled.

9] [2C1CKEN

12C1 Clock Enable Bit
0 = I12C1 clock Disabled.
1 =12C1 clock Enabled.

8] [2COCKEN

12C0 Clock Enable Bit
0 = 12CO0 clock Disabled.
1 =12C0 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.
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Timer3 Clock Enable Bit
[5] TMR3CKEN 0 = Timer3 clock Disabled.
1 = Timer3 clock Enabled.

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

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

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

Real-time-clock APB Interface Clock Enable Bit

This bit is used to control the RTC APB clock only. The RTC peripheral clock source is
selected from RTCSEL(CLK_CLKSELS3[8]). It can be selected to 32.768 kHz external low
(1] RTCCKEN speed crystal (LXT) or 10 kHz internal low speed RC oscillator (LIRC).

0 = RTC clock Disabled.
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.
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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
EIiK—APBCL CLK_BA+0x0C R/W |APB Devices Clock Enable Control Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ECAP1CKEN | ECAPOCKEN | TRNGCKEN Reserved
23 22 21 20 19 18 17 16
QEI1LCKEN QEIOCKEN Reserved BPWM1CKEN|BPWMOCKEN |EPWM1CKEN |EPWMOCKEN
15 14 13 12 11 10 9 8
Reserved DACCKEN Reserved USCI1CKEN | USCIOCKEN
7 6 5 4 3 2 1 0
Reserved SPI3CKEN Reserved SC2CKEN SC1CKEN SCOCKEN
Bits Description
[31:28] Reserved Reserved.
ECAP1 Clock Enable Bit
[27] ECAP1CKEN 0 = ECAP1 clock Disabled.
1 = ECAP1 clock Enabled.
ECAPO Clock Enable Bit
[26] ECAPOCKEN 0 = ECAPO clock Disabled.
1 = ECAPO clock Enabled.
TRNG Clock Enable Bit
[25] TRNGCKEN 0 = TRNG clock Disabled.
1 = TRNG clock Enabled.
[24] Reserved Reserved.
QEI1 Clock Enable Bit
[23] QEI1CKEN 0 = QEI1 clock Disabled.
1 = QEI1 clock Enabled.
QEIO Clock Enable Bit
[22] QEIOCKEN 0 = QEIO clock Disabled.
1 = QEIO clock Enabled.
[21:20] Reserved Reserved.
BPWML1 Clock Enable Bit
[19] BPWM1CKEN 0 = BPWML1 clock Disabled.
1 = BPWML1 clock Enabled.
[18] BPWMOCKEN BPWMO Clock Enable Bit
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0 = BPWMO clock Disabled.
1 = BPWMO clock Enabled.

EPWML1 Clock Enable Bit
[17] EPWM1CKEN 0 = EPWML1 clock Disabled.
1 = EPWML1 clock Enabled.

EPWMO Clock Enable Bit
[16] EPWMOCKEN 0 = EPWMO clock Disabled.
1 = EPWMO clock Enabled.

[15:13] Reserved Reserved.

DAC Clock Enable Bit
[12] DACCKEN 0 = DAC clock Disabled.
1 = DAC clock Enabled.

[11:10] Reserved Reserved.

USCI1 Clock Enable Bit
[9] USCI1CKEN 0 = USCI1 clock Disabled.
1 = USCI1 clock Enabled.

USCIO Clock Enable Bit
[8] USCIOCKEN 0 = USCIO clock Disabled.
1 = USCIO clock Enabled.

[7] Reserved Reserved.

SPI3 Clock Enable Bit
[6] SPI3CKEN 0 = SPI3 clock Disabled.
1 = SPI3 clock Enabled.

[5:3] Reserved Reserved.

Smart Card 2 (SC2) Clock Enable Bit
[2] SC2CKEN 0 = SC2 clock Disabled.
1 = SC2 clock Enabled.

Smart Card 1 (SC1) Clock Enable Bit
[1] SC1CKEN 0 = SC1 clock Disabled.
1 = SC1 clock Enabled.

Smart Card 0 (SCO0) Clock Enable Bit
[0] SCOCKEN 0 = SCO clock Disabled.
1 = SCO clock Enabled.
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Clock Source Select Control Reqgister 0 (CLK CLKSELOQ)

Register Offset R/W |Description Reset Value
(C):LK_CLKSEL CLK_BA+0x10 R/W [Clock Source Select Control Register O 0x0030_013X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved SDHOSEL Reserved
15 14 13 12 11 10 9 8
Reserved USBSEL
7 6 5 4 3 2 1 0
Reserved STCLKSEL HCLKSEL
Bits Description
[31:22] Reserved Reserved.

SDHOSTO Peripheral Clock Source Selection (Write Protect)
00 = Clock source from HXT clock.
01 = Clock source from PLL clock.

[21:20] SDHOSEL

10 = Clock source from HCLK.

11 = Clock source from HIRC clock.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
[19:9] Reserved Reserved.

USB Clock Source Selection (Write Protect)
[8] USBSEL 0 = Clock source from HIRC48.
1 = Clock source from PLL.

[7:6] Reserved Reserved.

SysTick Clock Source Selection (Write Protect)

If SYST_CTRL[2]=0, SysTick uses listed clock source below.
000 = Clock source from HXT.

001 = Clock source from LXT.

010 = Clock source from HXT/2.

[5:3] STCLKSEL 011 = Clock source from HCLK/2.

111 = Clock source from HIRC/2.

Others = Reserved.

Notel: 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.

Note2: These bits are write protected. Refer to the SYS_REGLCTL register.

HCLK Clock Source Selection (Write Protect)
Before clock switching, the related clock sources (both pre-select and new-select) must be

[2:0] HCLKSEL
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turned on.

000 = Clock source from HXT.

001 = Clock source from LXT.

010 = Clock source from PLL.

011 = Clock source from LIRC.

100 = Reserved.

101 = Clock source from HIRC48.

111 = Clock source from HIRC.

Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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Clock Source Select Control Register 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 OxBF77_770B
31 30 29 28 27 26 25 24
WWDTSEL CLKOSEL UART1SEL 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 WDTSEL
Bits Description

Window Watchdog Timer Clock Source Selection (Write Protect)

10 = Clock source from HCLK/2048.

[31:30] WWDTSEL 11 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
Others = Reserved.

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

Clock Output Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[29:28] CLKOSEL 01 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
10 = Clock source from HCLK.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

UART1 Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[27:26] UART1SEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

UARTO Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[25:24] UARTOSEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

[23] Reserved Reserved.

TIMER3 Clock Source Selection

[22:20] TMR3SEL . .
000 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
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001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
010 = Clock source from PCLK1.
011 = Clock source from external clock TM3 pin.
101 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[19] Reserved Reserved.
TIMER2 Clock Source Selection
000 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[18:16] TMR2SEL 010 = Clock source from PCLK1. .
011 = Clock source from external clock TM2 pin.
101 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[15] Reserved Reserved.
TIMERL1 Clock Source Selection
000 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[14:12] TMRISEL 010 = Clock source from PCLKO. .
011 = Clock source from external clock TM1 pin.
101 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[11] Reserved Reserved.
TIMERO Clock Source Selection
000 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
001 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[10g] TMROSEL 010 = Clock source from PCLKO. .
011 = Clock source from external clock TMO pin.
101 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
111 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
Others = Reserved.
[7:2] Reserved Reserved.
Watchdog Timer Clock Source Selection (Write Protect)
00 = Reserved.
01 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
[1:0] WDTSEL
10 = Clock source from HCLK/2048.
11 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
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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—CLKSEL CLK_BA+0x18 R/W |Clock Source Select Control Register 2 0x0000_ABAB
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 SPI3SEL SPI2SEL BPWM1SEL | BPWMOSEL
7 6 5 4 3 2 1 0
SPI1SEL SPIOSEL QSPIOSEL EPWM1SEL | EPWMOSEL
Bits Description
[31:14] Reserved Reserved.
SPI3 Clock Source Selection
00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[13:12] SPI3SEL 01 = Clock source from PLL.
10 = Clock source from PCLKO.
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
SPI2 Clock Source Selection
00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[11:10] SPI2SEL 01 = Clock source from PLL.
10 = Clock source from PCLK1.
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
BPWML1 Clock Source Selection (Read Only)
[9] BPWM1SEL The peripheral clock source of BPWML1 is defined by BPWM1SEL.
1 = Clock source from PCLK1.
BPWMO Clock Source Selection (Read Only)
[8] BPWMOSEL The peripheral clock source of BPWMO is defined by BPWMOSEL.
1 = Clock source from PCLKO.
SPI1 Clock Source Selection
00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[7:6] SPI1SEL 01 = Clock source from PLL.
10 = Clock source from PCLKO.
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
[5:4] SPIOSEL SPIO Clock Source Selection
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00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
01 = Clock source from PLL.

10 = Clock source from PCLK1.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

QSPIO Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[3:2] QSPIOSEL 01 = Clock source from PLL.

10 = Clock source from PCLKO.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

EPWM1 Clock Source Selection (Read Only)
[1] EPWMI1SEL The peripheral clock source of EPWML is defined by EPWMI1SEL.
1 = Clock source from PCLK1.

EPWMO Clock Source Selection (Read Only)
[0] EPWMOSEL The peripheral clock source of EPWMO is defined by EPWMOSEL.
1 = Clock source from PCLKO.
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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 OxFFO0_003F
31 30 29 28 27 26 25 24
UART5SEL UART4SEL UART3SEL UART2SEL
23 22 21 20 19 18 17 16
Reserved I2SOSEL
15 14 13 12 11 10 9 8
Reserved RTCSEL
7 6 5 4 3 2 1 0
Reserved SC2SEL SC1SEL SCOSEL
Bits Description

UARTS5 Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[31:30] UARTS5SEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

UART4 Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[29:28] UART4SEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

UARTS3 Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[27:26] UART3SEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

UART2 Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[25:24] UART2SEL 01 = Clock source from PLL.

10 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

[23:18] Reserved Reserved.

12S0 Clock Source Selection
[17:16] I2SOSEL 00 = Clock source from HXT clock.
01 = Clock source from PLL clock.
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10 = Clock source from PCLKO.
11 = Clock source from HIRC clock.

[15:9] Reserved Reserved.

RTC Clock Source Selection
[8] RTCSEL 0 = Clock source from 32.768 kHz external low speed crystal oscillator (LXT).
1 = Clock source from 10 kHz internal low speed RC oscillator (LIRC).

[7:6] Reserved Reserved.

Smart Card 2 (SC2) Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[5:4] SC2SEL 01 = Clock source from PLL.

10 = Clock source from PCLKO.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

Smart Card 1 (SC1) Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[3:2] SC1SEL 01 = Clock source from PLL.

10 = Clock source from PCLK1.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).

Smart Card 0 (SCO) Clock Source Selection

00 = Clock source from 4~24 MHz external high speed crystal oscillator (HXT).
[1:0] SCOSEL 01 = Clock source from PLL.

10 = Clock source from PCLKO.

11 = Clock source from 12 MHz internal high speed RC oscillator (HIRC).
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Clock Divider Number Reqgister 0 (CLK CLKDIVQ)

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
SDHODIV
23 22 21 20 19 18 17 16
EADCDIV
15 14 13 12 11 10 9 8
UART1DIV UARTODIV
7 6 5 4 3 2 1 0
USBDIV HCLKDIV
Bits Description
SDHOSTO Clock Divide Number From SDHOSTO Clock Source
[31:24] SDHODIV
SDHOSTO clock frequency = (SDHOSTO clock source frequency) / (SDHODIV + 1).
EADC Clock Divide Number From EADC Clock Source
[23:16] EADCDIV
EADC clock frequency = (EADC clock source frequency) / (EADCDIV + 1).
UART1 Clock Divide Number From UARTL1 Clock Source
[15:12] UARTIDIV
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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Register Offset R/W |Description Reset Value
fLK—CLKDIV CLK_BA+0x24 R/W |Clock Divider Number Register 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
SC2DIv
15 14 13 12 11 10 9 8
SC1DIV
7 6 5 4 3 2 1 0
SCoDIV
Bits Description
[31:24] Reserved Reserved.
Smart Card 2 (SC2) Clock Divide Number From SC2 Clock Source
[23:16] SC2DIV
SC2 clock frequency = (SC2 clock source frequency) / (SC2DIV + 1).
Smart Card 1 (SC1) Clock Divide Number From SC1 Clock Source
[15:8] SC1DIV
SC1 clock frequency = (SC1 clock source frequency) / (SC1DIV + 1).
Smart Card 0 (SCO) Clock Divide Number From SCO Clock Source
[7:0] SCODIV
SCO clock frequency = (SCO clock source frequency) / (SCODIV + 1).
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Clock Divider Number Register 4 (CLK _CLKDIV4)

Register Offset R/W |Description Reset Value
SLK—CLKDIV CLK_BA+0x30 R/W |Clock Divider Number Register 4 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
UARTSDIV UARTA4DIV
7 6 5 4 3 2 1 0
UART3DIV UART2DIV
Bits Description
[31:19] Reserved Reserved.
UARTS5 Clock Divide Number From UARTS5 Clock Source
[15:12] UARTSDIV
UARTS5 clock frequency = (UARTS clock source frequency) / (UARTSDIV + 1).
UART4 Clock Divide Number From UART4 Clock Source
[11:8] UART4DIV
UART4 clock frequency = (UARTA4 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)

Register Offset R/W |Description Reset Value
SLK—PCLKDI 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 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved APB1DIV Reserved APBODIV
Bits Description
[31:7] Reserved Reserved.

APB1 Clock Divider

APBL clock can be divided from HCLK
000 = PCLK1 frequency is HCLK.

001 = PCLK1 frequency is 1/2 HCLK.
[6:4] APB1DIV 010 = PCLK1 frequency is 1/4 HCLK.
011 = PCLK1 frequency is 1/8 HCLK.
100 = PCLK1 frequency is 1/16 HCLK.
101 = PCLK1 frequency is 1/32 HCLK.
Others = Reserved.

[3] Reserved Reserved.

APBO Clock Divider

APBO clock can be divided from HCLK
000 = PCLKO frequency is HCLK.

001 = PCLKO frequency is 1/2 HCLK.
[2:0] APBODIV 010 = PCLKO frequency is 1/4 HCLK.
011 = PCLKO frequency is 1/8 HCLK.
100 = PCLKO frequency is 1/16 HCLK.
101 = PCLKO frequency is 1/32 HCLK.
Others = Reserved.
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PLL Control Register (CLK PLLCTL)

The PLL reference clock input is from the 4~24 MHz external high speed crystal oscillator (HXT) clock
input or from the 12 MHz internal high speed RC oscillator (HIRC). This register is used to control the
PLL output frequency and PLL operation mode.

Programming these bits needs to write “59h”, “16h” and “88h” to address 0x4000_0100 to disable
register protection. Refer to the register SYS _REGLCTL at address SYS_BA+0x100.

If user want to change the frequency or the clock source of PLL, please disable PLL
(CLK_PLLCTL[16]) first.

Register Offset R/W |Description Reset Value
CLK_PLLCTL |CLK_BA+0x40 R/W  |PLL Control Register 0x000D_440A
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
OuUTDIV 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 1200 PLL source clock (suitable for source clock is equal to or less
than 12 MHz).
[23] STBSEL L . .
1 = PLL stable time is 2400 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 4~24 MHz external high-speed crystal oscillator (HXT).
[19] PLLSRC ) i ]
1 = PLL source clock from 12 MHz internal high-speed oscillator (HIRC).
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
PLL OE (FOUT Enable) Control (Write Protect)
0 = PLL FOUT Enabled.
[18] OE L
1 =PLL FOUT is fixed low.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
PLL Bypass Control (Write Protect)
[17] BP 0 = PLL is in normal mode (default).
1 = PLL clock output is same as PLL input clock FIN.
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Note: This bit is write protected. Refer to the SYS_REGLCTL register.

Power-down Mode (Write Protect)
0 = PLL is enable (in normal mode).
1 = PLL is disable (in Power-down mode) (default).

Notel: If set the PDEN bit to 1 in CLK_PWRCTL register, the PLL will enter Power-down
mode, too.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register

[16] PD

PLL OQutput Divider Control (Write Protect)
[15:14] OuUTDIV Refer to the formulas below the table.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.

PLL Input Divider Control (Write Protect)
[13:9] INDIV Refer to the formulas below the table.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.

PLL Feedback Divider Control (Write Protect)
[8:0] FBDIV Refer to the formulas below the table.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.

Output Clock Frequency formula:

FREF = FIN ><i
NR

*

FVCO = FIN x 2 NF
*

FOUT = FINx 2. NF 1
NR  NO

where FREF is the comparison frequency for the PFD (phase frequency detector).
For proper operation in normal mode, the following constraints must be satisfied:
2 MHz < FREF < 8 MHz

96 MHz < FVCO < 200 MHz

24 MHz < FOUT < 144 MHz

Symbol Description

FOUT Output Clock Frequency

FIN Input (Reference) Clock Frequency
NR Input Divider (INDIV + 1)

NF Feedback Divider (FBDIV + 2)

OUTDIV =“00": NO =1
OUTDIV =“01":NO =2

NO OUTDIV = “10" : NO = 2
OUTDIV =“11": NO = 4
Table 6.4-1 Symbol Definition of PLL Output Frequency Formula
For example:
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FOUT FIN PLLCTL[15:0]
48MHz 12MHz 0x440A
96MHz 12MHz 0x040A
112MHz 12MHz 0x040C
144MHz 12MHz 0x020A
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Clock Status Monitor Reqgister (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 LIRC32STB | EXTLXTSTB
7 6 5 4 3 2 1 0
CLKSFAIL HIRC48STB Reserved HIRCSTB LIRCSTB PLLSTB LXTSTB HXTSTB
Bits Description
[31:10] Reserved Reserved.
LIRC32 Clock Source Stable Flag (Read Only)
[9] LIRC32STB 0 = 32 kHz internal low speed RC oscillator (LIRC32) clock is not stable or disabled.
1 = 32 kHz internal low speed RC oscillator (LIRC32) clock is stable and enabled.
EXTLXT Clock Source Stable Flag (Read Only)
8] EXTLXTSTB 0_ = 32.768 kHz external low speed crystal oscillator (extLXT) clock is not stable or
disabled.
1 = 32.768 kHz external low speed crystal oscillator (extLXT) clock is stable and enabled.
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: This bit is read only. After selected clock source is stable, hardware will switch
system clock to selected clock automatically, and CLKSFAIL will be cleared automatically
by hardware.
HIRC48 Clock Source Stable Flag (Read Only)
[6] HIRC48STB 0 = 48 MHz internal high speed RC oscillator (HIRC48) clock is not stable or disabled.
1 = 48 MHz internal high speed RC oscillator (HIRC48) clock is stable and enabled.
[5] Reserved Reserved.
HIRC Clock Source Stable Flag (Read Only)
[4] HIRCSTB 0 =12 MHz internal high speed RC oscillator (HIRC) clock is not stable or disabled.
1 =12 MHz internal high speed RC oscillator (HIRC) clock is stable and enabled.
[3] LIRCSTB LIRC Clock Source Stable Flag (Read Only)
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0 =10 kHz internal low speed RC oscillator (LIRC) clock is not stable or disabled.
1 = 10 kHz internal low speed RC oscillator (LIRC) clock is stable and enabled.

Internal PLL Clock Source Stable Flag (Read Only)
[2] PLLSTB 0 = Internal PLL clock is not stable or disabled.
1 = Internal PLL clock is stable and enabled.

LXT Clock Source Stable Flag (Read Only)

LXT ~clock source can be selected as exttXT or LIRC32 by setting
C32KS(RTC_LXTCTL[7]). If C32KS is set to 0, the LXT stable flag is set when extLXT
[1 LXTSTB clock source is stable. If C32KS is set to 1, the LXT stable flag is set when LIRC32 clock
source is stable.

0 = 32.768 kHz external low speed crystal oscillator (LXT) clock is not stable or disabled.
1 =32.768 kHz external low speed crystal oscillator (LXT) clock is stabled and enabled.

HXT Clock Source Stable Flag (Read Only)
[0] HXTSTB 0 = 4~24 MHz external high speed crystal oscillator (HXT) clock is not stable or disabled.
1 = 4~24 MHz external high speed crystal oscillator (HXT) clock is stable and enabled.
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Clock Output Control Reqgister (CLK CLKOCTL)

Register Offset R/W |Description Reset Value
.CI.:II_‘ K_CLKOC CLK_BA+0x60 R/W [Clock Output Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLK1HZEN DIV1EN CLKOEN FREQSEL
Bits Description
[31:7] 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
Fou= Fin/2™D,

[3:0] FREQSEL ) ]
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 RIW Description Reset Value
CLK_CLKDCT |[CLK_BA+0x70 R/W Clock Fail Detector Control Register 0x0000_0000
1
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 Monitor Interrupt Enable Bit
0 = 4~24 MHz external high speed crystal oscillator (HXT) clock frequency monitor fail
[17] HXTFQIEN interrupt Disabled.
1 = 4~24 MHz external high speed crystal oscillator (HXT) clock frequency monitor fail
interrupt Enabled.
HXT Clock Frequency Monitor Enable Bit
0 = 4~24 MHz external high speed crystal oscillator (HXT) clock frequency monitor
[16] HXTFQDEN Disabled.
1 = 4~24 MHz external high speed crystal oscillator (HXT) clock frequency monitor
Enabled.
[15:14] Reserved Reserved.
LXT Clock Fail Interrupt Enable Bit
[13] LXTFIEN 0 = 32.768 kHz external low speed crystal oscillator (LXT) clock fail interrupt Disabled.
1 = 32.768 kHz external low speed crystal oscillator (LXT) clock fail interrupt Enabled.
LXT Clock Fail Detector Enable Bit
[12] LXTFDEN 0 = 32.768 kHz external low speed crystal oscillator (LXT) clock fail detector Disabled.
1 = 32.768 kHz external low speed crystal oscillator (LXT) clock fail detector Enabled.
[11:6] Reserved Reserved.
HXT Clock Fail Interrupt Enable Bit
[5] HXTFIEN 0 = 4~24 MHz external high speed crystal oscillator (HXT) clock fail interrupt Disabled.
1 = 4~24 MHz external high speed crystal oscillator (HXT) clock fail interrupt Enabled.
HXT Clock Fail Detector Enable Bit
0 = 4~24 MHz external high speed crystal oscillator (HXT) clock fail detector Disabled.
[4] HXTFDEN . . .
1 = 4~24 MHz external high speed crystal oscillator (HXT) clock fail detector Enabled.
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[3:0] Reserved Reserved.
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Clock Fail Detector Status Register (CLK _CLKDSTS)

Register Offset R/W Description Reset Value
CQ?LK_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 Monitor Interrupt Flag (Write Protect)

0 = 4~24 MHz external high speed crystal oscillator (HXT) clock is normal.

[8] HXTFQIF 1 = 4~24 MHz external high speed crystal oscillator (HXT) clock frequency is abnormal.
Notel: Write 1 to clear the bit to 0.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

[7:2] Reserved Reserved.

LXT Clock Fail Interrupt Flag (Write Protect)

0 = 32.768 kHz external low speed crystal oscillator (LXT) clock is normal.
[1] LXTFIF 1 = 32.768 kHz external low speed crystal oscillator (LXT) stops.

Notel: Write 1 to clear the bit to 0.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.

HXT Clock Fail Interrupt Flag (Write Protect)

0 = 4~24 MHz external high speed crystal oscillator (HXT) clock is normal.
[0] HXTFIF 1 = 4~24 MHz external high speed crystal oscillator (HXT) clock stops.
Notel: Write 1 to clear the bit to 0.

Note2: This bit is write protected. Refer to the SYS_REGLCTL register.
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Clock Freguency Detector Upper Boundary Register (CLK CDUPB)

Register Offset R/W Description Reset Value
CLK_CDUPB |CLK_BA+0x78 R/W Clock Frequency Detector Upper Boundary Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved UPERBD
7 6 5 4 3 2 1 0
UPERBD
Bits Description
[31:10] Reserved Reserved.
HXT Clock Frequency Detector Upper Boundary
9:0] UPERBD The bits define the high value of frequency monitor window.
When HXT frequency monitor value higher than this register, the HXT frequency detect fail
interrupt flag will set to 1.
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Clock Freguency Detector Lower Boundary Register (CLK CDLOWB)

Register Offset R/W Description Reset Value
CLK_CDLOWB |CLK_BA+0x7C R/W Clock Frequency Detector Lower Boundary Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved LOWERBD
7 6 5 4 3 2 1 0
LOWERBD
Bits Description
[31:10] Reserved Reserved.
HXT Clock Frequency Detector Lower Boundary
9:0] LOWERBD The bits define the low value of frequency monitor window.
When HXT frequency monitor value lower than this register, the HXT frequency detect fail
interrupt flag will set to 1.
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Power Manager Control Register (CLK PMUCTL)

Register Offset R/W |Description Reset Value
ELK—PMUCT CLK_BA+0x90 R/W  |Power Manager Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RTCWKEN Reserved ACMPSPWK WKPINEN
15 14 13 12 11 10 9 8
Reserved WKTMRIS WKTMREN
7 6 5 4 3 2 1 0
Reserved PDMSEL
Bits Description
[31:24] Reserved Reserved.
RTC Wake-up Enable (Write Protect)
0 = RTC wake-up Disabled in Deep Power-down mode or Standby Power-down mode.
[23] RTCWKEN
1 = RTC wake-up Enabled at Deep Power-down mode or Standby Power-down mode.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
[22:19] Reserved Reserved.
ACMP Standby Power-down Mode Wake-up Enable (Write Protect)
0 = ACMP wake-up Disabled in Standby Power-down mode.
[18] ACMPSPWK )
1 = ACMP wake-up Enabled in Standby Power-down mode.
Note: This bit is write protected. Refer to the SYS_REGLCTL register.
Wake-up Pin Enable (Write Protect)
00 = Wake-up pin Disabled in Deep Power-down mode.
N 01 = Wake-up pin rising edge Enabled in Deep Power-down mode.
[17:16] WKPINEN ] ] )
10 = Wake-up pin falling edge Enabled in Deep Power-down mode.
11 = Wake-up pin both edge Enabled in Deep Power-down mode.
Note: These bits are write protected. Refer to the SYS_REGLCTL register.
[15:12] Reserved Reserved.
Wake-up Timer Time-out Interval Select (Write Protect)
These bits control wake-up timer time-out interval when chip is under Deep Power-down
mode or Standby Power-down mode.
000 = Time-out interval is 128 OSC10K clocks (12.8ms).
(11:9] WKTMRIS 001 = Time-out interval is 256 OSC10K clocks (25.6ms).
010 = Time-out interval is 512 OSC10K clocks (51.2ms).
011 = Time-out interval is 1024 OSC10K clocks (102.4ms).
100 = Time-out interval is 4096 OSC10K clocks (409.6ms).
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101 = Time-out interval is 8192 OSC10K clocks (819.2ms).

110 = Time-out interval is 16384 OSC10K clocks (1638.4ms).

111 = Time-out interval is 65536 OSC10K clocks (6553.6ms).

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

Wake-up Timer Enable Bit (Write Protect)

0 = Wake-up timer disabled at Deep Power-down mode or Standby Power-down mode.
[8] WKTMREN .
1 = Wake-up timer enabled at Deep Power-down mode or Standby Power-down mode.

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

[7:3] Reserved Reserved.

Power-down Mode Selection (Write Protect)

These bits control chip Power-down mode grade selection when CPU executes WFI/WFE
instruction.

000 = Power-down mode is selected (PD).

001 = Low leakage Power-down mode is selected (LLPD).

010 = Fast wake-up Power-down (FWPD).

011 = Ultra low leakage Power-down mode is selected (ULLPD).

100 = Standby Power-down mode is selected (SPD).

101 = Reserved.

110 = Deep Power-down mode is selected (DPD).

111 = Reserved.

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

[2:0] PDMSEL
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Power Manager Status Register (CLK PMUSTS)

Register Offset R/W |Description Reset Value
CS:LK—PMUST CLK_BA+0x94 R/W  |Power Manager Status Register 0x0000_0000
31 30 29 28 27 26 25 24
CLRWK Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ACMPWK BODWK LVRWK GPDWK GPCWK GPBWK GPAWK
7 6 5 4 3 2 1 0
Reserved RTCWK TMRWK PINWK

Bits Description
Clear Wake-up Flage
0 = No clear.

[31] CLRWK
1 = Clear all of wake-up flag.

Note: This bit is auto cleared by hardware.

[30:15] Reserved Reserved.

ACMP Wake-up Flag (Read Only)

[14] ACMPWK This flag indicates that wakeup of device from Standby Power-down mode (SPD) was
requested with a ACMP transition. This flag is cleared when SPD mode is entered.
BOD Wake-up Flag (Read Only)

[13] BODWK This flag indicates that wakeup of device from Standby Power-down mode (SPD) was
requested with a BOD happened. This flag is cleared when SPD mode is entered.
LVR Wake-up Flag (Read Only)

[12] LVRWK This flag indicates that wakeup of device from Standby Power-down mode (SPD) was
requested with a LVR happened. This flag is cleared when SPD mode is entered.
GPD Wake-up Flag (Read Only)

[11] GPDWK This flag indicates that wake-up of chip from Standby Power-down mode (SPD) was
requested by a transition of selected one GPD group pins. This flag is cleared when SPD
mode is entered.

GPC Wake-up Flag (Read Only)

[10] GPCWK This flag indicates that wake-up of chip from Standby Power-down mode (SPD) was
requested by a transition of selected one GPC group pins. This flag is cleared when SPD
mode is entered.

GPB Wake-up Flag (Read Only)

[9] GPBWK This flag indicates that wake-up of chip from Standby Power-down mode (SPD) was
requested by a transition of selected one GPB group pins. This flag is cleared when SPD
mode is entered.

[8] GPAWK GPA Wake-up Flag (Read Only)

Aug, 2018

Page 324 of 1714 Rev 1.00




NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

.-

This flag indicates that wake-up of chip from Standby Power-down mode (SPD) was
requested by a transition of selected one GPA group pins. This flag is cleared when SPD
mode is entered.

[7:3] Reserved Reserved.

RTC Wake-up Flag (Read Only)

2] RTCWK This flag indicates that wakeup of device from Deep Power-down mode (DPD) or Standby
Power-down (SPD) mode was requested with a RTC alarm, tick time or tamper happened.
This flag is cleared when DPD or SPD mode is entered.

Timer Wake-up Flag (Read Only)

1] TMRWK This flag indicates that wake-up of chip from Deep Power-down mode (DPD) or Standby
Power-down (SPD) mode was requested by wakeup timer time-out. This flag is cleared
when DPD or SPD mode is entered.

Pin Wake-up Flag (Read Only)

[0] PINWK This flag indicates that wake-up of chip from Deep Power-down mode (DPD) was
requested by a transition of the Wake-up pin (GPC.0). This flag is cleared when DPD
mode is entered.
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Standby Power-down Wake-up De-bounce Control Reqgister (CLK SWKDBCTL)

Register Offset R/W |Description Reset Value
E.II‘.E—SWKDB CLK_BA+0x9C R/W |Standby Power-down Wake-up De-bounce 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 SWKDBCLKSEL
Bits Description
[31:4] Reserved Reserved.

Standby Power-down Wake-up De-bounce Sampling Cycle Selection
0000 = Sample wake-up input once per 1 clocks.

0001 = Sample wake-up input once per 2 clocks.

0010 = Sample wake-up input once per 4 clocks.

0011 = Sample wake-up input once per 8 clocks.

0100 = Sample wake-up input once per 16 clocks.

0101 = Sample wake-up input once per 32 clocks.

0110 = Sample wake-up input once per 64 clocks.

0111 = Sample wake-up input once per 128 clocks.
[3:0] SWKDBCLKSEL 11000 = Sample wake-up input once per 256 clocks.
1001 = Sample wake-up input once per 2*256 clocks.
1010 = Sample wake-up input once per 4*256 clocks.
1011 = Sample wake-up input once per 8*256 clocks.
1100 = Sample wake-up input once per 16*256 clocks.
1101 = Sample wake-up input once per 32*256 clocks.
1110 = Sample wake-up input once per 64*256 clocks.
1111 = Sample wake-up input once per 128*256 clocks.

Note: De-bounce counter clock source is the 10 kHz internal low speed RC oscillator
(LIRC).
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GPA Standby Power-down Wake-up Control Register (CLK PASWKCTL)

Register Offset R/W |Description Reset Value
E.II‘.E—PASWK CLK_BA+0xA0 R/W |GPA Standby Power-down Wake-up 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 DBEN
7 6 5 4 3 2 1 0
WKPSEL Reserved PFWKEN PRWKEN WKEN
Bits Description
[31:9] Reserved Reserved.

GPA Input Signal De-bounce Enable Bit

The DBEN bit is used to enable the de-bounce function for each corresponding IO. If the
input signal pulse width cannot be sampled by continuous two de-bounce sample cycle,
the input signal transition is seen as the signal bounce and will not trigger the wakeup. The
[8] DBEN de-bounce clock source is the 10 kHz internal low speed RC oscillator (LIRC).

0 = Standby power-down wake-up pin De-bounce function Disabled.
1 = Standby power-down wake-up pin De-bounce function Enabled.
The de-bounce function is valid only for edge triggered.

GPA Standby Power-down Wake-up Pin Select
0000 = GPA.0 wake-up function enabled.
0001 = GPA.1 wake-up function enabled.
0010 = GPA.2 wake-up function enabled.
0011 = GPA.3 wake-up function enabled.
0100 = GPA.4 wake-up function enabled.
0101 = GPA.5 wake-up function enabled.
0110 = GPA.6 wake-up function enabled.
[7:4] WKPSEL 0111 = GPA.7 wake-up function enabled.
1000 = GPA.8 wake-up function enabled.
1001 = GPA.9 wake-up function enabled.
1010 = GPA.10 wake-up function enabled.
1011 = GPA.11 wake-up function enabled.
1100 = GPA.12 wake-up function enabled.
1101 = GPA.13 wake-up function enabled.
1110 = GPA.14 wake-up function enabled.
1111 = GPA.15 wake-up function enabled.

[3] Reserved Reserved.
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Pin Falling Edge Wake-up Enable Bit
[2] PFWKEN 0 = GPA group pin falling edge wake-up function Disabled.
1 = GPA group pin falling edge wake-up function Enabled.

Pin Rising Edge Wake-up Enable Bit
[1] PRWKEN 0 = GPA group pin rising edge wake-up function Disabled.
1 = GPA group pin rising edge wake-up function Enabled.

Standby Power-down Pin Wake-up Enable Bit
[0] WKEN 0 = GPA group pin wake-up function Disabled.
1 = GPA group pin wake-up function Enabled.
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GPB Standby Power-down Wake-up Control Register (CLK PBSWKCTL)

Register Offset R/W |Description Reset Value
E.II‘.E—PBSWK CLK_BA+0xA4 R/W |GPB Standby Power-down Wake-up 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 DBEN
7 6 5 4 3 2 1 0
WKPSEL Reserved PFWKEN PRWKEN WKEN
Bits Description
[31:9] Reserved Reserved.

GPB Input Signal De-bounce Enable Bit

The DBEN bit is used to enable the de-bounce function for each corresponding IO. If the
input signal pulse width cannot be sampled by continuous two de-bounce sample cycle,
the input signal transition is seen as the signal bounce and will not trigger the wakeup. The
[8] DBEN de-bounce clock source is the 10 kHz internal low speed RC oscillator (LIRC).

0 = Standby power-down wake-up pin De-bounce function Disabled.
1 = Standby power-down wake-up pin De-bounce function Enabled.
The de-bounce function is valid only for edge triggered.

GPB Standby Power-down Wake-up Pin Select
0000 = GPB.0 wake-up function enabled.
0001 = GPB.1 wake-up function enabled.
0010 = GPB.2 wake-up function enabled.
0011 = GPB.3 wake-up function enabled.
0100 = GPB.4 wake-up function enabled.
0101 = GPB.5 wake-up function enabled.
0110 = GPB.6 wake-up function enabled.
[7:4] WKPSEL 0111 = GPB.7 wake-up function enabled.
1000 = GPB.8 wake-up function enabled.
1001 = GPB.9 wake-up function enabled.
1010 = GPB.10 wake-up function enabled.
1011 = GPB.11 wake-up function enabled.
1100 = GPB.12 wake-up function enabled.
1101 = GPB.13 wake-up function enabled.
1110 = GPB.14 wake-up function enabled.
1111 = GPB.15 wake-up function enabled.

[3] Reserved Reserved.
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Pin Falling Edge Wake-up Enable Bit
[2] PFWKEN 0 = GPB group pin falling edge wake-up function Disabled.
1 = GPB group pin falling edge wake-up function Enabled.

Pin Rising Edge Wake-up Enable Bit
[1] PRWKEN 0 = GPB group pin rising edge wake-up function Disabled.
1 = GPB group pin rising edge wake-up function Enabled.

Standby Power-down Pin Wake-up Enable Bit
[0] WKEN 0 = GPB group pin wake-up function Disabled.
1 = GPB group pin wake-up function Enabled.
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GPC Standby Power-down Wake-up Control Register (CLK PCSWKCTL)

Register Offset R/W |Description Reset Value
E.II‘.E—PCSWK CLK_BA+0xA8 R/W |GPC Standby Power-down Wake-up 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 DBEN
7 6 5 4 3 2 1 0
WKPSEL Reserved PFWKEN PRWKEN WKEN
Bits Description
[31:9] Reserved Reserved.

GPC Input Signal De-bounce Enable Bit

The DBEN bit is used to enable the de-bounce function for each corresponding IO. If the
input signal pulse width cannot be sampled by continuous two de-bounce sample cycle,
the input signal transition is seen as the signal bounce and will not trigger the wakeup. The
[8] DBEN de-bounce clock source is the 10 kHz internal low speed RC oscillator.

0 = Standby power-down wake-up pin De-bounce function Disabled.
1 = Standby power-down wake-up pin De-bounce function Enabled.
The de-bounce function is valid only for edge triggered.

GPC Standby Power-down Wake-up Pin Select
0000 = GPC.0 wake-up function enabled.
0001 = GPC.1 wake-up function enabled.
0010 = GPC.2 wake-up function enabled.
0011 = GPC.3 wake-up function enabled.
0100 = GPC.4 wake-up function enabled.
0101 = GPC.5 wake-up function enabled.
0110 = GPC.6 wake-up function enabled.
[7:4] WKPSEL 0111 = GPC.7 wake-up function enabled.
1000 = GPC.8 wake-up function enabled.
1001 = GPC.9 wake-up function enabled.
1010 = GPC.10 wake-up function enabled.
1011 = GPC.11 wake-up function enabled.
1100 = GPC.12 wake-up function enabled.
1101 = GPC.13 wake-up function enabled.
1110 = Reserved.

1111 = Reserved.

[3] Reserved Reserved.
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Pin Falling Edge Wake-up Enable Bit
[2] PFWKEN 0 = GPC group pin falling edge wake-up function Disabled.
1 = GPC group pin falling edge wake-up function Enabled.

Pin Rising Edge Wake-up Enable Bit
[1] PRWKEN 0 = GPC group pin rising edge wake-up function Disabled.
1 = GPC group pin rising edge wake-up function Enabled.

Standby Power-down Pin Wake-up Enable Bit
[0] WKEN 0 = GPC group pin wake-up function Disabled.
1 = GPC group pin wake-up function Enabled.
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GPD Standby Power-down Wake-up Control Register (CLK PDSWKCTL)

Register Offset R/W |Description Reset Value
E.II‘.E—PDSWK CLK_BA+OxAC R/W |GPD Standby Power-down Wake-up 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 DBEN
7 6 5 4 3 2 1 0
WKPSEL Reserved PFWKEN PRWKEN WKEN
Bits Description
[31:9] Reserved Reserved.

GPD Input Signal De-bounce Enable Bit

The DBEN bit is used to enable the de-bounce function for each corresponding IO. If the
input signal pulse width cannot be sampled by continuous two de-bounce sample cycle,
the input signal transition is seen as the signal bounce and will not trigger the wakeup. The
[8] DBEN de-bounce clock source is the 10 kHz internal low speed RC oscillator.

0 = Standby power-down wake-up pin De-bounce function Disabled.
1 = Standby power-down wake-up pin De-bounce function Enabled.
The de-bounce function is valid only for edge triggered.

GPD Standby Power-down Wake-up Pin Select
0000 = GPD.0 wake-up function enabled.
0001 = GPD.1 wake-up function enabled.
0010 = GPD.2 wake-up function enabled.
0011 = GPD.3 wake-up function enabled.
0100 = GPD.4 wake-up function enabled.
0101 = GPD.5 wake-up function enabled.
0110 = GPD.6 wake-up function enabled.
[7:4] WKPSEL 0111 = GPD.7 wake-up function enabled.
1000 = GPD.8 wake-up function enabled.
1001 = GPD.9 wake-up function enabled.
1010 = GPD.10 wake-up function enabled.
1011 = GPD.11 wake-up function enabled.
1100 = GPD.12 wake-up function enabled.
1101 = GPD.13 wake-up function enabled.
1110 = GPD.14 wake-up function enabled.
1111 = Reserved.

[3] Reserved Reserved.

Aug, 2018 Page 333 of 1714 Rev 1.00



NUVOTON NuMicro® M2351

32-bit ARM® Cortex®-M23 Microcontroller

.-

Pin Falling Edge Wake-up Enable Bit
[2] PFWKEN 0 = GPD group pin falling edge wake-up function Disabled.
1 = GPD group pin falling edge wake-up function Enabled.

Pin Rising Edge Wake-up Enable Bit
[1] PRWKEN 0 = GPD group pin rising edge wake-up function Disabled.
1 = GPD group pin rising edge wake-up function Enabled.

Standby Power-down Pin Wake-up Enable Bit
[0] WKEN 0 = GPD group pin wake-up function Disabled.
1 = GPD group pin wake-up function Enabled.
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GPIO Standby Power-down Control Register (CLK IOPDCTL)

Register Offset R/W |Description Reset Value
ELK—IOPDCT CLK_BA+0xBO R/W |GPIO Standby Power-down 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 IOHR
Bits Description
[31:1] Reserved Reserved.
GPIO Hold Release
When GPIO enters standby power-down mode, all /O status are hold to keep normal
[0] IOHR operating status. After chip was waked up from standby power-down mode, the 1/O still
keeps hold status until user sets this bit to release I/O hold status.
Note: This bit is auto cleared by hardware.
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HXT Filter Select Control Reqgister (CLK HXTESEL)

Register Offset R/W |Description Reset Value
ELK—HXTFSE CLK_BA+0xB4 R/W  |HXT Filter Select Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved HXTFSEL
Bits Description
[31:1] Reserved Reserved.
HXT Filter Select
[0] HXTFSEL 0 = HXT frequency is larger than 12 MHz.
1 = HXT frequency is less than or equal to 12 MHz.
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6.5 Security Configuration Unit (SCU)

6.5.1 Overview

Security configuration unit is designed for Arm® TrustZone®, and used to configure the security
attribution of SRAM, GPIO and all other peripherals. SCU also collects AHB slaves’ security violation
response and generates SCU interrupt. When non-secure master tries to access SCU, SCU will
response AHB bus error and generate SCU interrupt. The AHB bus error will cause system hardfault,
if the master is the core processor. SCU is also equipped with a timer to monitor the duration of the
core processor in non-secure state.

Note: SCU accepts secure access only.

Note: For details on Arm® TrustZone®, refer to the section “Arm® TrustZone®

6.5.2 Features

Configure SRAM’s security attribution block by block
Configure GPIOs’ security attribution port by port
Configure peripherals’ security attribution

Generate secure violation interrupt

Equipped with a 24-bit timer as a hon-secure state monitor
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6.5.3 Block Diagram
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SCU Secure violation signals
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— Non-secure State Monitor

Figure 6.5-1 SCU Block Diagram

6.5.4  Functional Description
6.5.4.1 Security Configuration

Security configuration unit (SCU) is used to configure the security attribution of all peripherals,
including both masters and slaves. The security attribution of all peripherals on AHB, APB0O and APB1
bus can be configured by setting SCU registers, SCU_PNSSETO to SCU_PNSSET®6. Each bit controls
the security attribution of a peripheral. The security attribution of GPIO can be configured port by port
through the register, SCU_IONSSET. Each SRAM block can also be configured as secure or non-
secure through the register, SCU_SRAMNSSET, and the SRAM block size is 8 Kbytes.

In addition to SCU, PDMAO, timer0, WDT/WWDT and the first Flash page are always secure and
accept secure access only, so it's not possible to set them to non-secure. For setting the security
attribution of Flash, refer to the FMC section.

After powered on, all peripherals and SRAM regions are secure. The peripherals and blocks of SRAM
can be set to non-secure by secure code. Also, secure code can get the security attribution of the
peripherals, SRAM regions as well as Flash by reading the corresponding registers SCU_PNSSET,
SCU_SRAMNSSET, SCU_IONSSET, SCU_FNSADDR. Secure code can change the security
attribution of all peripherals and normal memory only once from secure to non-secure. In other words,
it is not allowed to change the security attribution of peripherals and SRAM from non-secure to secure.
The only way to change them back to secure is using system reset other than CPU reset.

6.5.4.2 Memory Access Policy

This chip implements Arm® TrustZone® security extension supporting secure code as well as non-
secure code running together on the chip. Secure code can access secure peripherals, secure
memory regions, non-secure peripherals and non-secure memory regions while non-secure code can
only access non-secure peripherals and non-secure memory regions. Refer to Arm®v8-M Architecture
Reference Manual for more details.

To simply separate secure world and non-secure world, all slaves must follow the memory access
policy which defines the access rule of masters and the expected response of slave.

Memory alias describes that a register can be accessed through multiple memory addresses. If a
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peripherial is implemented with memory alias, it will occupy two memory regions on memory map.
Both regions map to the same registers in the peripheral while the only difference between these two
regions is the bit 28 of the memory addresses. Bit 28 being low means it is secure region while being
high means it is non-secure region. For example, suppose that a peripheral is implemented with
memory alias located at Ox4nnn_nnnn, it will also occupy the region at Ox5nnn_nnnn on memory map.

Although a memory-alias-implemented peripheral occupies two memory regions, it can be accessed
through only one address at any time, depending on whether the peripheral is secure or non-secure. If
a peripheral is secure, it should be accessed through address bit 28 = 0 while if it's non-secure, it
should be accessed through bit 28 = 1.

The access rule is defined as memory access policy, which is listed below:
1. Secure master should access secure memory or peripheral through address bit 28 = 0.

2. Secure master should access non-secure memory or peripheral through address bit 28 = 1.

3. Non-secure master should only access non-secure memory or peripheral through address bit

28 = 1.
4. Otherwise, the slave would not respond the access and further generate security violation in
some cases.
Master Is Core Processor
Bit 28 of target address |Master is secure Slave is secure Expected Slave’s response
0 Yes Yes Access successful
0 Yes No RAZWI
0 No Yes Hard fault
0 No No Hard fault
1 Yes Yes RAZWI, Hard fault and security violation interrupt
generated
1 Yes No Access successful
1 No Yes RAZWI, Hard fault and security violation interrupt
generated
1 No No Access successful
*RAZWI: Slave outputs all zero data when read access while ignores the access when write access.

More details about memory access policy are shown in Table 6.5-1 and Table 6.5-2.

Table 6.5-1 Memory Access Policy (Master Is Core Processor)

Master Is Not Core Processor

Bit 28 of target address [Master is secure Slave is secure Expected Slave’s response

0 Yes Yes Access successful

0 Yes No RAZWI

0 No Yes RAZWI, transfer aborted and security violation
interrupt generated

0 No No RAZWI, transfer aborted and security violation
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interrupt generated

1 Yes Yes RAZWI, transfer aborted and security violation
interrupt generated

1 Yes No Access successful

1 No Yes RAZWI, transfer aborted and security violation
interrupt generated

1 No No Access successful

Table 6.5-2 Memory Access Policy (Master Is Not Core Processor)

6.5.4.3  Security Violation Interrupt

SCU is also the module to provide information about security violation event occurred in the system.
For most cases in Table 6.5-1 and Table 6.5-2, when an event of violating memory access policy
occurs, probably due to improper setting or malicious attack, the AHB slave that receives the access
of violating memory access policy will issue a violation signal to SCU (shown in Figure 6.5-2) and
report the master number of violating master (shown in Table 6.5-3) and violated address information.
Furthermore, the slave will respond error to the master.

If the security violation interrupt enable bit of the peripheral in SCU_SVIOIEN is set, when SCU
receives the violation event from the peripheral, it will trigger SCU interrupt to the core processor.

Because SCU is always secure, the secure code must set SCU interrupt to secure by setting ITNS
register. When SCU interrupt asserts, the secure code can access SCU_SVINSTS register to
determine which slave generates the violation event. Then, it can get violation source from the
corresponding violation source registers such as SCU_APBOVSRC, SCU_APB1VSRC,
SCU_GPIOVSRC. Also, it can get violation address from the corresponding violation address registers
such as SCU_APBOVA, SCU_APB1VA, SCU_GPIOVA.
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Figure 6.5-2 Security Violation Signal Block Diagram

Master ID Description

0 core processor

3 PDMAO

4 Secure Digital Host Controller (SDHO0)
5 Cryptographic Accelerator (CRYPTO)
6 USB Host Controller (USBH)

B PDMA1

Table 6.5-3 Master ID Number List

6.5.4.4 Non-Secure State Monitor

SCU is equipped with a down-count counter for monitoring the core processor’s non-secure state. The
counter can function as the Non-secure state monitor by default, called monitor mode, or a simple
timer, called free-counting mode, by setting the TMRMOD bit of SCU_NSMCTL register.

The value of the counter can be read from the SCU_NSMVAL register, but will be cleared to 0 by
writing any value to this register which will also clear the interrupt flag in SCU_NSMSTS register. If the
counter is enabled, the reload value saved in the SCU_NSMLOAD register will be loaded to the
counter when the value of the counter is cleared to 0 or counts down to 0.

The PRESCALE value of the SCU_NSMCTL register controls the counting speed and the counter
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enable/disable. When PRESCALE is set to 0, the counter is disabled and the value of the counter is
fixed. The PRESCALE value other than 0 indicates the ratio of the divided clock of the counter to the
system clock.

When the counter counts down to 0, the interrupt flag, NSMIF, in SCU_NSMSTS register rises, which
will trigger the SCU interrupt if the interrupt enable bit, NSMIEN, in SCU_NSMCTL register is on. The
flag should be cleared by writing 1 to the bit of SCU_NSMSTS register.

The DBGON and IDLEON in SCU_NSMCTL register control whether the counter should keep
counting or pause when the chip enters debug mode and idle mode respectively.

A typical flow of using the non-secure state monitor is similar to that of using Systick timer and is
described below:

1. Write reload value to SCU_NSMLOAD
2. Set SCU_NSMVAL to clear current value and interrupt flag
3. Set SCU_NSMCTL to enable the monitor

Note that for monitoring the core processor runs at hon-secure state for N cycles of the divided clock
of the counter, set SCU_NSMLOAD to N.

Monitor Mode

When TMRMOD is 0, which is the default value, the non-secure state monitor works in monitor mode.
Under this mode, the counter will count down only when the core processor runs in non-secure state
and trigger NSMIF when counting down to 0. When the core processor runs in secure state, the
counter will stop counting, and the value of the counter will be fixed or be reloaded to the reload value
depending on AUTORLD bit of SCU_NSMCTL register.

If DBGON bit is 0, the counter will stop counting when the chip is in debug mode no matter the core
processor is in the secure state or not. Also, if IDLEON bit is 0, the counter will stop counting when the
chip is in idle mode. By default the counter should stop counting down when the core processor is in
non-secure state and the chip enters idle mode.

Free-counting Mode

When TMRMOD is 1, the counter working in free-counting mode functions as a simple timer. That is,
the counter starts counting if PRESCALE is not 0 no matter the core processor is in secure state or
non-secure state. However, whether the counter does counting when the chip is in debug mode or idle
mode still depends on the DBGON and IDLEON settings.
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6.5.5 Register Map

R: read only, W: write only, R/W: both read and write, C: Only value 0 can be written

Register Offset R/W Description Reset Value
SCU Base Address:

SCU_BA = 0x4002_F000

cS)CU_PNSSET SCU_BA+0X00  [RMW (T)?(Tt%%%r_a(l)yo%njizggifglggllit)lon Set Register0 0X0000_0000
fCU_PNSSET SCU BA+0x04  |RIW (Ij)igl%%(ezr_a(l)éﬂo%nN(s)iZgB%ﬁt:t'rzlgllit;on Set Registerl 0X0000_0000
gCU_PNSSET SCU_BA+0x08  |RIW (Ij)il%%iriaéglo%nN(s)ing%jt:tggLlit)lon Set Register2 0X0000_0000
SCU_PNSSET SCU_BA+0X0C  |RW I(Dovi(r‘!c())r(l;aér_a(lj(l)\l()(})n~8;3::13837 jt:t'r:igl'it)ion Set Register3 0x0000_0000
ECU_PNSSET SCU_BA+0x10 RIW I(Doir‘:r%%%r_aé(l)\lo%nji%g% ﬁt:t'r:igl'it)ion Set Register4 0x0000_0000
SCU—PNSSET SCU_BA+Ox14  |RW '(joexj%%‘i%g'gg;%ii‘é&’iﬁb;;i)"” Set Register5 0x0000_0000
ECU—PNSSET SCU_BA+0x18  |RMW (Pof(fl%%eéf'oygg;%ij%ft)/itg::b;g)o” Set Register6 0x0000_0000
SCU_IONSSE 150y _Batox20  [RW {10 Non-secure Attribution Set Register 0x0000_0000
ggE.FSRAMN SCU_BA+0x24 |R/W  |SRAM Non-secure Attribution Set Register 0x0000_0000
SCU—FNSADD SCU_BA+0x28 |R Flash Non-secure Boundary Address Register OXXXXX_XXXX
SCU_SVIOIEN [SCU_BA+0x2C |R/W Security Violation Interrupt Enable Register 0x0000_0000
SCU—SV'NTST SCU_BA+0x30 |RMW  |Security Violation Interrupt Status Register 0x0000_0000
SCUAPBOVSIscy Baroxas  [R APBO Security Policy Violation Source 0x0000_0000
SCU_APBOVA |SCU_BA+0x38 |R APBO Violation Address 0x0000_0000
ggU—APBWS SCU_BA+0x3C  |R APB1 Security Policy Violation Source 0X0000_0000
SCU_APB1VA [SCU_BA+0x40 R APB1 Violation Address 0x0000_0000
EEU—GPIOVS SCU_BA+0x44 R GPIO Security Policy Violation Source 0x0000_0000
SCU_GPIOVA [SCU_BA+0x48 R GPIO Violation Address 0x0000_0000
gCU—EB'VSR SCU_BA+0x4C  |R EBI Security Policy Violation Source 0x0000_0000
SCU_EBIVA |SCU_BA+0x50 R EBI Violation Address 0x0000_0000
;gU_USBHVS SCU_BA+0x54 R USBH Security Policy Violation Source 0x0000_0000
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SCU_USBHVA|SCU_BA+0x58 R USBH Violation Address 0x0000_0000
CS:CU—CRCVSR SCU_BA+0x5C |[R CRC Security Policy Violation Source 0x0000_0000
SCU_CRCVA [SCU_BA+0x60 R CRC Violation Address 0x0000_0000
ECU—SDOVSR SCU_BA+0x64 |R SDHO Security Policy Violation Source 0x0000_0000
SCU_SDOVA [SCU_BA+0x68 R SDHO Violation Address 0x0000_0000
g(él(J:_PDMAOV SCU_BA+0x74 R PDMAO Security Policy Violation Source 0x0000_0000
iCU—PDMAOV SCU_BA+0x78 |R PDMAO Violation Address 0x0000_0000
ggg_PDMAlV SCU_BA+0x7C |R PDMAL1 Security Policy Violation Source 0x0000_0000
iCU_PDMAlV SCU_BA+0x80 R PDMAL Violation Address 0x0000_0000
S(R:’l(J:_SRAMOV SCU_BA+0x84 |R SRAMO Security Policy Violation Source 0x0000_0000
iCU—SRAMOV SCU_BA+0x88 |R SRAMO Violation Address 0x0000_0000
SSE—SRAMW SCU_BA+0x8C |[R SRAM1 Security Policy Violation Source 0x0000_0000
SCUSRAMIY|scu_saroxeo  [R SRAML Violation Address 0x0000_0000
SCUFMEVSRIscy Bavoxos  [R FMC Security Policy Violation Source 0x0000_0000
SCU_FMCVA |SCU_BA+0x98 |R FMC Violation Address 0x0000_0000
ggg—FLASHV SCU_BA+0x9C |R Flash Security Policy Violation Source 0x0000_0000
SCUFLASHV Iscu_saroxao  [R Flash Violation Address 0x0000_0000
gcu_scuvsrq SCU_BA+0xA4 |R SCU Security Policy Violation Source 0x0000_0000
SCU_SCUVA |[SCU_BA+0xA8 [R SCU Violation Address 0x0000_0000
ECU—SYSVSR SCU_BA+0xAC |R System Security Policy Violation Source 0x0000_0000
SCU_SYSVA |SCU_BA+0xBO |R System Violation Address 0x0000_0000
S(C:U—CRPTVS SCU_BA+0xB4 |R Crypto Security Policy Violation Source 0x0000_0000
SCU_CRPTVA [SCU_BA+0xB8 |R Crypto Violation Address 0x0000_0000
SCU_NSMCTL [SCU_BA+0x200 |R/W Non-secure State Monitor Control Register 0x0000_1000
igU—NSMLO SCU_BA+0x204 [R/W Non-secure State Monitor Reload Value Register Ox00FF_FFFF
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SCU_NSMVAL [SCU_BA+0x208 |R/W Non-secure State Monitor Counter Value Register Ox00FF_FFFF

SCU_NSMSTS|SCU_BA+0x20C |R/W Non-secure State Monitor Status Register 0x0000_0000
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6.5.6  Register Description

Peripheral Non-secure Attribution Set Register0 (SCU PNSSETO0)

Register Offset R/W  [Description Reset Value
Peripheral Non-secure Attribution Set Register0O
SCU_PNSSETO|SCU_BA+0x00 R/W (0x4000_0000~0x4001_FFFF) 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PDMA1
23 22 21 20 19 18 17 16
Reserved EBI
15 14 13 12 11 10 9 8
Reserved SDHO Reserved USBH Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:25] Reserved Reserved.
Set PDMAL to Non-secure State
Write 1 to set PDMAL to non-secure state. Write 0 has no effect.
[24] PDMA1 .
0 = PDMAL1 is a secure module (default).
1 =PDMAL1 is a non-secure module.
[23:17] Reserved Reserved.
Set EBI to Non-secure State
[16] EB| Write 1 to set EBI to non-secure state. Write 0 has no effect.
0 = EBI is a secure module (default).
1 = EBI is a non-secure module.
[15:14] Reserved Reserved.
Set SDHO to Non-secure State
Write 1 to set SDHO to non-secure state. Write 0 has no effect.
[13] SDHO .
0 = SDHO is a secure module (default).
1 = SDHO is a non-secure module.
[12:10] Reserved Reserved.
Set USBH to Non-secure State
Write 1 to set USBH to non-secure state. Write 0 has no effect.
[9] USBH i
0 = USBH is a secure module (default).
1 = USBH is a non-secure module.
[8:0] Reserved Reserved.
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Peripheral Non-secure Attribution Set Registerl (SCU PNSSET1)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Registerl

SCU_PNSSETL(SCU_BA+0x04  |RW | 4005 0000-0x4003 FFFF)

0x0000_0000

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CRPT CRC Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
[31:19] Reserved Reserved.
Set CRPT to Non-secure State
Write 1 to set CRPT to non-secure state. Write 0 has no effect.
[18] CRPT ]
0 = CRPT is a secure module (default).
1 = CRPT is a non-secure module.
Set CRC to Non-secure State
Write 1 to set CRC to non-secure state. Write 0 has no effect.
[17] CRC )
0 = CRC is a secure module (default).
1 = CRC is a non-secure module.
[16:0] Reserved Reserved.
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Peripheral Non-secure Attribution Set Register2 (SCU PNSSET?2)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Register2

SCU_PNSSET2|SCU_BA+0x08 RIW (0x4004_0000~0x4005_FFFF)

0x0000_0000

31 30 29 28 27 26 25 24

Reserved BPWM1 BPWMO EPWM1 EPWMO

23 22 21 20 19 18 17 16

Reserved TMR23 Reserved

15 14 13 12 11 10 9 8

Reserved oTG Reserved 12S0

7 6 S| 4 3 2 1 0

DAC Reserved ACMPO1 Reserved EADC Reserved RTC Reserved

Bits Description

[31:28] Reserved Reserved.

Set BPWML1 to Non-secure State

Write 1 to set BPWML to non-secure state. Write 0 has no effect.
0 = BPWML1 is a secure module (default).

1 = BPWML1 is a non-secure module.

[27] BPWM1

Set BPWMO to Non-secure State

Write 1 to set BPWMO to non-secure state. Write 0 has no effect.
0 = BPWMO is a secure module (default).

1 = BPWMO is a non-secure module.

[26] BPWMO

Set EPWM1 to Non-secure State

Write 1 to set EPWML to non-secure state. Write 0 has no effect.
0 = EPWML1 is a secure module (default).

1 = EPWML1 is a non-secure module.

[25] EPWM1

Set EPWMO to Non-secure State

Write 1 to set EPWMO to non-secure state. Write 0 has no effect.
0 = EPWMO is a secure module (default).

1 = EPWMO is a non-secure module.

[24] EPWMO

[23:18] Reserved Reserved.

Set TMR23 to Non-secure State

Write 1 to set TMR23 to non-secure state. Write 0 has no effect.
0 = TMR23 is a secure module (default).

1 =TMR23 is a non-secure module.

17 TMR23

[16:14] Reserved Reserved.
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Bits

Description

[13]

oTG

Set OTG to Non-secure State

Write 1 to set OTG to non-secure state. Write 0 has no effect.
0 = OTG is a secure module (default).

1= OTG is a non-secure module.

[12:9]

Reserved

Reserved.

8

12S0

Set 12S0 to Non-secure State

Write 1 to set 12S0 to non-secure state. Write 0 has no effect.
0 =12S0 is a secure module (default).

1 =12S0 is a non-secure module.

(7]

DAC

Set DAC to Non-secure State

Write 1 to set DAC to non-secure state. Write 0 has no effect.
0 = DAC is a secure module (default).

1 =DAC is a non-secure module.

[5]

ACMPO1

Set ACMPOL1 to Non-secure State

Write 1 to set ACMPO, ACMP1 to non-secure state. Write 0 has no effect.

0 = ACMPO, ACMP1 are secure modules (default).
1 = ACMPO, ACMP1 are non-secure modules.

4]

Reserved

Reserved.

(3]

EADC

Set EADC to Non-secure State

Write 1 to set EADC to non-secure state. Write 0 has no effect.
0 = EADC is a secure module (default).

1 = EADC is a non-secure module.

[2

Reserved

Reserved.

(1]

RTC

Set RTC to Non-secure State

Write 1 to set RTC to non-secure state. Write 0 has no effect.
0 = RTC is a secure module (default).

1 =RTC is a non-secure module.

[0]

Reserved

Reserved.
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Peripheral Non-secure Attribution Set Register3 (SCU PNSSET3)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Register3

SCU_PNSSET3|SCU_BA+0x0C RIW (0x4006_0000~0x4007 FFFF)

0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved UARTS UART4 UART3 UART2 UART1 UARTO

15 14 13 12 11 10 9 8

Reserved

7 6 S| 4 3 2 1 0

Reserved SPI3 SPI2 SPI1 SPIO QSPIO

Bits Description

[31:22] Reserved Reserved.

Set UART5 to Non-secure State

Write 1 to set UART5 to non-secure state. Write 0 has no effect.
0 = UART5 is a secure module (default).

1 = UART5 is a non-secure module.

[21] UART5

Set UART4 to Non-secure State

Write 1 to set UART4 to non-secure state. Write 0 has no effect.
0 = UART4 is a secure module (default).

1 = UART4 is a non-secure module.

[20] UART4

Set UART3 to Non-secure State

Write 1 to set UART3 to non-secure state. Write 0 has no effect.
[19] UART3 ]
0 = UART3 is a secure module (default).

1 = UARTS3 is a non-secure module.

Set UART2 to Non-secure State

Write 1 to set UART2 to non-secure state. Write 0 has no effect.
[18] UART2 ]
0 = UART2 is a secure module (default).

1 = UART2 is a non-secure module.

Set UARTL1 to Non-secure State

Write 1 to set UART1 to non-secure state. Write 0 has no effect.
[17] UART1 ]
0 = UART1 is a secure module (default).

1 = UART1 is a non-secure module.

Set UARTO to Non-secure State

Write 1 to set UARTO to non-secure state. Write 0 has no effect.
0 = UARTO is a secure module (default).

1 = UARTO is a non-secure module.

[16] UARTO
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Bits Description

[15:5] Reserved Reserved.

Set SPI3 to Non-secure State
4] SPI3 Write 1 to set SPI3 to non-secure state. Write 0 has no effect.
0 = SPI3 is a secure module (default).

1 = SPI3 is a non-secure module.

Set SPI2 to Non-secure State
3] SPI2 Write 1 to set SPI2 to non-secure state. Write 0 has no effect.
0 = SPI2 is a secure module (default).

1 = SPI2 is a non-secure module.

Set SPI1 to Non-secure State
2] SsPIL Write 1 to set SPI1 to non-secure state. Write 0 has no effect.
0 = SPI1 is a secure module (default).

1 = SPI1is a non-secure module.

Set SPI0 to Non-secure State
1] SPI0 Write 1 to set SPIO to non-secure state. Write 0 has no effect.
0 = SPI0 is a secure module (default).

1 = SPI0 is a non-secure module.

Set QSPIO0 to Non-secure State

Write 1 to set QSPIO to non-secure state. Write 0 has no effect.
[0] QSPIO .
0 = QSPIO0 is a secure module (default).

1 = QSPIO is a non-secure module.
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Peripheral Non-secure Attribution Set Register4 (SCU PNSSET4)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Register4

SCU_PNSSET4|SCU_BA+0x10 RIW (0x4008_0000~0x4009_FFFF)

0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved SC2 SC1 SCO

15 14 13 12 11 10 9 8

Reserved

7 6 S| 4 3 2 1 0

Reserved 12C2 12C1 12C0

Bits Description

[31:19] Reserved Reserved.

Set SC2 to Non-secure State
[18] sc2 Write 1 to set SC2 to non-secure state. Write 0 has no effect.
0 = SC2 is a secure module (default).

1 =SC2is a non-secure module.

Set SC1 to Non-secure State

Write 1 to set SC1 to non-secure state. Write 0 has no effect.
[17] SC1 ]
0 = SC1 is a secure module (default).

1=SCl is a non-secure module.

Set SCO to Non-secure State

Write 1 to set SCO to non-secure state. Write 0 has no effect.
[16] SCO ]
0 = SCO is a secure module (default).

1 =SCO0 is a non-secure module.

[15:3] Reserved Reserved.

Set 12C2 to Non-secure State
2] 12C2 Write 1 to set 12C2 to non-secure state. Write 0 has no effect.
0 =12C2 is a secure module (default).

1 =12C2 is a non-secure module.

Set 12C1 to Non-secure State
[ 12C1 Write 1 to set 12C1 to non-secure state. Write 0 has no effect.
0 =12C1 is a secure module (default).

1 =12C1 is a non-secure module.
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Bits Description

Set 12C0 to Non-secure State
(0] 12C0 Write 1 to set 12C0 to non-secure state. Write 0 has no effect.
0 =12C0 is a secure module (default).

1 =12C0 is a non-secure module.
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Peripheral Non-secure Attribution Set Register5 (SCU PNSSETS5)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Register5

SCU_PNSSET5|SCU_BA+0x14 RIW (OX400A_0000~0x400B_FFFF)

0x0000_0000

31 30 29 28 27 26 25 24

Reserved TRNG Reserved

23 22 21 20 19 18 17 16

Reserved ECAP1 ECAPO Reserved QEI1 QEIO

15 14 13 12 11 10 9 8

Reserved

7 6 S| 4 3 2 1 0

Reserved CANO

Bits Description

[31:26] Reserved Reserved.

Set TRNG to Non-secure State

Write 1 to set TRNG to non-secure state. Write 0 has no effect.
[25] TRNG ,
0 = TRNG is a secure module (default).

1 =TRNG is a non-secure module.

[24:22] Reserved Reserved.

Set ECAP1 to Non-secure State

Write 1 to set ECAP1 to non-secure state. Write 0 has no effect.
[21] ECAP1 )
0 = ECAPL1 is a secure module (default).

1 = ECAP1 is a non-secure module.

Set ECAPO to Non-secure State

Write 1 to set ECAPO to non-secure state. Write 0 has no effect.
0 = ECAPO is a secure module (default).

1 = ECAPO is a non-secure module.

[20] ECAPO

[19:18] Reserved Reserved.

Set QEI1 to Non-secure State

Write 1 to set QEI1 to non-secure state. Write 0 has no effect.
[17] QEI1 .
0 = QEI1 is a secure module (default).

1 = QEI1 is a non-secure module.

Set QEIO to Non-secure State

Write 1 to set QEIO to non-secure state. Write 0 has no effect.
[16] QEIO .
0 = QEIO is a secure module (default).

1 = QEIO is a non-secure module.
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Bits Description

[15:1] Reserved Reserved.
Set CANO to Non-secure State

(0] CAND Write 1 to set CANO to non-secure state. Write 0 has no effect.
0 = CANO is a secure module (default).
1 = CANO is a non-secure module.
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Peripheral Non-secure Attribution Set Reqgister6 (SCU PNSSETG6)

Register Offset R/W  [Description Reset Value

Peripheral Non-secure Attribution Set Register6

SCU_PNSSET6|SCU_BA+0x18 RIW (0x400C_0000~0x400D_FFFF)

0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved USClI1 USCIO

15 14 13 12 11 10 9 8

Reserved

7 6 S| 4 3 2 1 0

Reserved USBD

Bits Description

[31:18] Reserved Reserved.

Set USCI1 to Non-secure State

Write 1 to set USCI1 to non-secure state. Write 0 has no effect.
[17] USCI1 .
0 = USCI1 is a secure module (default).

1 = USCI1 is a non-secure module.

Set USCIO to Non-secure State

Write 1 to set USCIO to non-secure state. Write 0 has no effect.
[16] USCIO )
0 = USCIO0 is a secure module (default).

1 = USCIO is a non-secure module.

[15:1] Reserved Reserved.

Set USBD to Non-secure State

Write 1 to set USBD to non-secure state. Write 0 has no effect.
0 = USBD is a secure module (default).

1 =USBD is a non-secure module.

[o] USBD
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IO Non-secure Attribution Set Register (SCU IONSSET)

Register Offset R/W  |Description Reset Value

SCU_IONSSET|SCU_BA+0x20 R/W |10 Non-secure Attribution Set 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

PH PG PF PE PD PC PB PA

Bits Description

[31:8] Reserved Reserved.

Set GPIO Port H to Non-scecure State

Write 1 to set PH to non-secure state. Write 0 has no effect.
0 = GPIO port H is secure (default).

1 = GPIO port H is non-secure.

[7] PH

Set GPIO Port G to Non-scecure State

Write 1 to set PG to non-secure state. Write 0 has no effect.
0 = GPIO port G is secure (default).

1 = GPIO port G is non-secure.

6] PG

Set GPIO Port F to Non-scecure State

Write 1 to set PF to non-secure state. Write 0 has no effect.
0 = GPIO port F is secure (default).

1 = GPIO port F is non-secure.

[5] PF

Set GPIO Port E to Non-scecure State

Write 1 to set PE to non-secure state. Write 0 has no effect.
0 = GPIO port E is secure (default).

1 = GPIO port E is non-secure.

[4] PE

Set GPIO Port D to Non-scecure State

Write 1 to set PD to non-secure state. Write 0 has no effect.
0 = GPIO port D is secure (default).

1 = GPIO port D is non-secure.

3] PD

Set GPIO Port C to Non-scecure State

Write 1 to set PC to non-secure state. Write 0 has no effect.
0 = GPIO port C is secure (default).

1 = GPIO port C is non-secure.

[2] PC
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Bits Description

Set GPIO Port B to Non-scecure State

Write 1 to set PB to non-secure state. Write 0 has no effect.
0 = GPIO port B is secure (default).

1 = GPIO port B is non-secure.

1 PB

Set GPIO Port A to Non-scecure State

Write 1 to set PA to non-secure state. Write 0 has no effect.
0 = GPIO port A is secure (default).

1 = GPIO port A is non-secure.

[0] PA
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SRAM Non-secure Attribution Set Register (SCU SRAMNSSET)

Register Offset R/W |Description Reset Value
SCU_SRAMNSSET|SCU_BA+0x24 R/W |SRAM Non-secure Attribution Set 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 SEC11 SEC10 SEC9 SEC8
7 6 5 4 8 2 1 0
SEC7 SEC6 SEC5 SEC4 SEC3 SEC2 SEC1 SECO
Bits Description
[31:12] Reserved Reserved.
Set SRAM Section N to Non-scecure State
Write 1 to set SRAM section n to non-secure state. Write O is ignored.
0 = SRAM Section n is secure (default).
[11:0] SECn . .
1 = SRAM Section n is non-secure.
Secure SRAM section n is 0x2000_0000+0x2000*n to 0x2000_0000+0x2000*(n+1)-0x1
Non-secure SRAM section n is 0x3000_0000+0x2000*n to 0x3000_0000+0x2000*(n+1)-0x1
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Register Offset R/W  |Description Reset Value
SCU_FNSADDR|SCU_BA+0x28 R Flash Non-secure Boundary Address Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
FNSADDR
23 22 21 20 19 18 17 16
FNSADDR
15 14 13 12 11 10 9 8
FNSADDR
7 6 5) 4 3 2 1 0
FNSADDR

Bits Description
Flash Non-secure Boundary Address

[31:0] FNSADDR Indicate the base address of Non-secure region set in user configuration. Refer to FMC section
for more details.
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Security Violation Interrupt Enable Register (SCU SVIOIEN)

Register Offset R/W  |Description Reset Value
SCU_SVIOIEN|SCU_BA+0x2C R/W  |Security Violation Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CRPTIEN SYSIEN SCUIEN
15 14 13 12 11 10 9 8
FLASHIEN FMCIEN SRAM1IEN SRAMOIEN PDMALIEN PDMAOIEN Reserved SDHOIEN
7 6 5 4 3 2 1 0
CRCIEN USBHIEN EBIIEN GPIOIEN Reserved APBL1IEN APBOIEN
Bits Description
[31:19] Reserved Reserved.

CRPT Security Violation Interrupt Enable Bit
[18] CRPTIEN 0 = Interrupt triggered from security violation of crypto Disabled.
1 = Interrupt triggered from security violation of crypto Enabled.

SYS Security Violation Interrupt Enable Bit
[17] SYSIEN 0 = Interrupt triggered from security violation of system manager Disabled.
1 = Interrupt triggered from security violation of system manager Enabled.

SCU Security Violation Interrupt Enable Bit
[16] SCUIEN 0 = Interrupt triggered from security violation of SCU Disabled.
1 = Interrupt triggered from security violation of SCU Enabled.

FLASH Security Violation Interrupt Enable Bit
[15] FLASHIEN 0 = Interrupt triggered from security violation of Flash data Disabled.
1 = Interrupt triggered from security violation of Flash data Enabled.

FMC Security Violation Interrupt Enable Bit
[14] FMCIEN 0 = Interrupt triggered from security violation of FMC Disabled.
1 = Interrupt triggered from security violation of FMC Enabled.

SRAM Bank 1 Security Violation Interrupt Enable Bit
[13] SRAMI1IEN 0 = Interrupt triggered from security violation of SRAM bank1 Disabled.
1 = Interrupt triggered from security violation of SRAM bank1 Enabled.

SRAM Bank 0 Security Violation Interrupt Enable Bit
[12] SRAMOIEN 0 = Interrupt triggered from security violation of SRAM bank0 Disabled.
1 = Interrupt triggered from security violation of SRAM bank0 Enabled.

PDMAL Security Violation Interrupt Enable Bit
[11] PDMALIEN 0 = Interrupt triggered from security violation of PDMA1 Disabled.
1 = Interrupt triggered from security violation of PDMA1 Enabled.
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Bits Description
PDMAQO Security Violation Interrupt Enable Bit

[10] PDMAOIEN 0 = Interrupt triggered from security violation of PDMAO Disabled.
1 = Interrupt triggered from security violation of PDMAO Enabled.

[9] Reserved Reserved.
SDHO Security Violation Interrupt Enable Bit

[8] SDHOIEN 0 = Interrupt triggered from security violation of SD host 0 Disabled.
1 = Interrupt triggered from security violation of SD host 0 Enabled.
CRC Security Violation Interrupt Enable Bit

[7] CRCIEN 0 = Interrupt triggered from security violation of CRC Disabled.
1 = Interrupt triggered from security violation of CRC Enabled.
USBH Security Violation Interrupt Enable Bit

[6] USBHIEN 0 = Interrupt triggered from security violation of USB host Disabled.
1 = Interrupt triggered from security violation of USB host Enabled.
EBI Security Violation Interrupt Enable Bit

[5] EBIIEN 0 = Interrupt triggered from security violation of EBI Disabled.
1 = Interrupt triggered from security violation of EBI Enabled.
GPIO Security Violation Interrupt Enable Bit

[4] GPIOIEN 0 = Interrupt triggered from security violation of GPIO Disabled.
1 = Interrupt triggered from security violation of GP1O Enabled.

[3:2] Reserved Reserved.
APB1 Security Violation Interrupt Enable Bit

[1] APB1IEN 0 = Interrupt triggered from security violation of APB1 Disabled.
1 = Interrupt triggered from security violation of APB1 Enabled.
APBO Security Violation Interrupt Enable Bit

[0] APBOIEN 0 = Interrupt triggered from security violation of APBO Disabled.
1 = Interrupt triggered from security violation of APBO Enabled.
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Security Violation Interrupt Status Register (SCU SVINTSTS)

Register Offset R/W |Description Reset Value

SCU_SVINTSTS|SCU_BA+0x30 R/W  |Security Violation Interrupt Status Register 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved CRPTIF SYSIF SCUIF

15 14 13 12 11 10 9 8

FLASHIF FMCIF SRAML1IF SRAMOIF PDMALIF PDMAOIF Reserved SDHOIF

7 6 S| 4 3 2 1 0

CRCIF USBHIF EBIIF GPIOIF Reserved APBLIF APBOIF

Bits Description

[31:19] Reserved Reserved.

CRPT Security Violation Interrupt Status
0 = No CRPT violation interrupt event.

[18] CRPTIF , o
1 =There is CRPT violation interrupt event.

Note: Write 1 to clear the interrupt flag.

SYS Security Violation Interrupt Status
0 = No SYS violation interrupt event.

[17] SYSIF . S
1 =There is SYS violation interrupt event.

Note: Write 1 to clear the interrupt flag.

SCU Security Violation Interrupt Status
0 = No SCU violation interrupt event.

[16] SCUIF . .
1 =There is SCU violation interrupt event.

Note: Write 1 to clear the interrupt flag.

FLASH Security Violation Interrupt Status
0 = No FLASH violation interrupt event.

[15] FLASHIF ) o
1 = There is FLASH violation interrupt event.

Note: Write 1 to clear the interrupt flag.

FMC Security Violation Interrupt Status
0 = No FMC violation interrupt event.

[14] FMCIF ) o
1 = There is FMC violation interrupt event.

Note: Write 1 to clear the interrupt flag.

SRAM Bank 1 Security Violation Interrupt Status

0 = No SRAML1 violation interrupt event.
[13] SRAML1IF ) o
1 = There is SRAML1 violation interrupt event.

Note: Write 1 to clear the interrupt flag.
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Bits

Description

[12]

SRAMOIF

SRAMO Security Violation Interrupt Status
0 = No SRAMO violation interrupt event.
1 = There is SRAMO violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[11]

PDMALIF

PDMAL1 Security Violation Interrupt Status
0 = No PDMAL1 violation interrupt event.
1 = There is PDMAL violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[10]

PDMAOIF

PDMAO Security Violation Interrupt Status
0 = No PDMAO violation interrupt event.
1 = There is PDMAO violation interrupt event.
Note: Write 1 to clear the interrupt flag.

19

Reserved

Reserved.

(8]

SDHOIF

SDHO Security Violation Interrupt Status
0 = No SDHO violation interrupt event.

1 = There is SDHO violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[7]

CRCIF

CRC Security Violation Interrupt Status
0 = No CRC violation interrupt event.

1 = There is CRC violation interrupt event.
Note: Write 1 to clear the interrupt flag.

6]

USBHIF

USBH Security Violation Interrupt Status
0 = No USBH violation interrupt event.

1 = There is USBH violation interrupt event.
Note: Write 1 to clear the interrupt flag.

5]

EBIIF

EBI Security Violation Interrupt Status
0 = No EBI violation interrupt event.

1 = There is EBI violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[4]

GPIOIF

GPIO Security Violation Interrupt Status
0 = No GPIO violation interrupt event.

1 = There is GPIO violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[3:2]

Reserved

Reserved.

(1]

APBL1IF

APB1 Security Violation Interrupt Status
0 = No APBL violation interrupt event.

1 = There is APBL1 violation interrupt event.
Note: Write 1 to clear the interrupt flag.

[0]

APBOIF

APBO Security Violation Interrupt Status
0 = No APBO violation interrupt event.

1 = There is APBO violation interrupt event.
Note: Write 1 to clear the interrupt flag.
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Peripheral Security Violation Master Register (SCU PVSRC)

Register Offset R/W |Description Reset Value
SCU_APBOVSRC |SCU_BA+0x34 R APBO Security Policy Violation Source 0x0000_0000
SCU_APB1VSRC |SCU_BA+0x3C |R APB1 Security Policy Violation Source 0x0000_0000
SCU_GPIOVSRC |SCU_BA+0x44 |R GPIO Security Policy Violation Source 0x0000_0000
SCU_EBIVSRC SCU_BA+0x4C [R EBI Security Policy Violation Source 0x0000_0000
SCU_USBHVSRC |SCU_BA+0x54 |R USBH Security Policy Violation Source 0x0000_0000
SCU_CRCVSRC |SCU_BA+0x5C |R CRC Security Policy Violation Source 0x0000_0000
SCU_SDOVSRC  [SCU_BA+0x64 |R SDHO Security Policy Violation Source 0x0000_0000
SCU_PDMAOVSRC|SCU_BA+0x74 |R PDMAO Security Policy Violation Source 0x0000_0000
SCU_PDMA1VSRC|SCU_BA+0x7C  |R PDMA1 Security Policy Violation Source 0x0000_0000
SCU_SRAMOVSRC|SCU_BA+0x84 |R SRAMO Security Policy Violation Source 0x0000_0000
SCU_SRAM1VSRC|SCU_BA+0x8C [R SRAM1 Security Policy Violation Source 0x0000_0000
SCU_FMCVSRC |SCU_BA+0x94 |R FMC Security Policy Violation Source 0x0000_0000
SCU_FLASHVSRC |SCU_BA+0x9C |R Flash Security Policy Violation Source 0x0000_0000
SCU_SCUVSRC [SCU_BA+0xA4 |R SCU Security Policy Violation Source 0x0000_0000
SCU_SYSVSRC |SCU_BA+0xAC |R System Security Policy Violation Source 0x0000_0000
SCU_CRPTVSRC [SCU_BA+0xB4 |R Crypto Security Policy Violation Source 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 ) 4 3 2 1 0
Reserved MASTER
Bits Description
[31:4] Reserved Reserved.
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Bits Description

Master Violating Security Policy

Indicate which master invokes the security violation.
0x0 = core processor.

0x3 = PDMAQO.

[3:0] MASTER 0x4 = SDHO.

0x5 = CRYPTO.

0x6 = USH.

0xB = PDMAL.

Others is undefined.
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Peripheral Security Violation Address Register (SCU PVA)

Register Offset R/W [Description Reset Value
SCU_APBOVA |SCU_BA+0x38 R APBO Violation Address 0x0000_0000
SCU_APB1VA |SCU_BA+0x40 R APB1 Violation Address 0x0000_0000
SCU_GPIOVA [SCU_BA+0x48 R GPIO Violation Address 0x0000_0000
SCU_EBIVA SCU_BA+0x50 R EBI Violation Address 0x0000_0000
SCU_USBHVA |SCU_BA+0x58 R USBH Violation Address 0x0000_0000
SCU_CRCVA SCU_BA+0x60 R CRC Violation Address 0x0000_0000
SCU_SDOVA SCU_BA+0x68 R SDHO Violation Address 0x0000_0000
SCU_PDMAOVA [SCU_BA+0x78 R PDMAO Violation Address 0x0000_0000
SCU_PDMA1VA|[SCU_BA+0x80 R PDMAL Violation Address 0x0000_0000
SCU_SRAMOVA [SCU_BA+0x88 R SRAMO Violation Address 0x0000_0000
SCU_SRAM1VA [SCU_BA+0x90 R SRAML Violation Address 0x0000_0000
SCU_FMCVA SCU_BA+0x98 R FMC Violation Address 0x0000_0000
SCU_FLASHVA [SCU_BA+0xA0 R Flash Violation Address 0x0000_0000
SCU_SCUVA SCU_BA+0xA8 R SCU Violation Address 0x0000_0000
SCU_SYSVA  |SCU_BA+0xB0O R System Violation Address 0x0000_0000
SCU_CRPTVA [SCU_BA+0xBS8 R Crypto Violation Address 0x0000_0000
31 30 29 28 27 26 25 24
VIOADDR
23 22 21 20 19 18 17 16
VIOADDR
15 14 13 12 11 10 9 8
VIOADDR
7 6 5) 4 3 2 1 0
VIOADDR
Bits Description
[31:0] VIOADDR Vio_lation Address . Lo
Indicate the target address of the access, which invokes the security violation.
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Non-secure State Monitor Control Reqgister (SCU NSMCTL)

Register Offset R/W  [Description Reset Value
SCU_NSMCTL|SCU_BA+0x200 R/W  [Non-secure State Monitor Control Register 0x0000_1000
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 DBGON IDLEON Reserved TMRMOD AUTORLD NSMIEN
7 6 5 4 3 2 1 0
PRESCALE
Bits Description
[31:14] Reserved Reserved.

Monitor Counter Keep Counting When the Chip is in Debug Mode Enable Bit
[13] DBGON 0 = The counter will be halted when the core processor is halted by ICE. (default)
1 = The counter will keep counting when the core processor is halted by ICE.

Monitor Counter Keep Counting When the Chip is in Idle Mode Enable Bit
0 = The counter will be halted when the chip is in idle mode.

[12) IDLEON ) ) o
1 = The counter will keep counting when the chip is in idle mode. (default)
Note: In monitor mode, the counter is always halted when the core processor is in secure state.
[11] Reserved Reserved.

Non-secure Monitor Mode Enable Bit

0 = Monitor mode. The counter will count down when the core processor is in non-secure state.
[10] TMRMOD (default)

1 = Free-counting mode. The counter will keep counting no mater the core processor is in
secure or non-secure state.

Auto Reload Non-secure State Monitor Counter When CURRNS Changing to 1
0 = Disable clearing non-secure state monitor counter automtically. (default)

[9] AUTORLD
1 = Enable clearing non-secure state monitor counter automatically when the core processor
changes from secure state to non-secure state.
Non-secure State Monitor Interrupt Enable Bit

[8] NSMIEN 0 = Non-secure state monitor interrupt Disabled.

1 = Non-secure state monitor interrupt Enabled.

Pre-scale Value of Non-secure State Monitor Counter
[7:0] PRESCALE 0 = Counter Disabled.
Others = Counter Enabled and the counter clock source = HCLK/PRESCALE.
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Register Offset R/W |Description Reset Value
SCU_NSMLOAD|SCU_BA+0x204 R/W  |Non-secure State Monitor Reload Value Register OxO0FF_FFFF
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 Reload Value for NorT—secure State Monitor Counter
The RELOAD value will be reloaded to the counter whenever the counter counts down to O.
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Non-secure State Monitor Counter Value Register (SCU NSMVAL)

Register Offset R/W  [Description Reset Value
SCU_NSMVAL |SCU_BA+0x208 R/W  [Non-secure State Monitor Counter Value Register OxO0FF_FFFF
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
VALUE
15 14 13 12 11 10 9 8
VALUE
7 6 5 4 3 2 1 0
VALUE
Bits Description
[31:24] Reserved Reserved.
Counter Value of Non-secure State Monitor Counter
Current value of non-secure state monitor counter. This is down counter and counts down only
[23:0] VALUE when CURRNS = 1. When counting down to 0, VALUE will automatically be reloaded from
NSMLOAD register.
A write of any value clears the VALUE to 0 and also clears NSMIF.
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Non-secure State Monitor Status Register (SCU NSMSTS)

Register Offset R/W  [Description Reset Value
SCU_NSMSTS|SCU_BA+0x20C R/W  [Non-secure State Monitor 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 8 2 1 0
Reserved NSMIF CURRNS
Bits Description
[31:2] Reserved Reserved.
Non-secure State Monitor Interrupt Flag
1] NSMIE 0 = Counter doesn’t count down to 0 since the last NSMIF has been cleared.
1 = Counter counts down to 0.
Note: This bit is cleared by writing 1.
Current Core Processor Secure/Non-secure State
0 = Core processor is in secure state.
[a] CURRNS 1 = Core processor is in non-secure state.
Note: This bit can be used to monitor the current secure/non-secure state of the core
processor, even if the non-secure state monitor counter is disabled.
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6.6 True Random Number Generator (TRNG)

6.6.1 Overview

The True Random Number Generator (TRNG) is used to generate the randomness by extracting
from physical phenomena.

6.6.2 Features

®  Generates 800 random bits per second

6.6.3 Block Diagram

APB

A

APB Interface

A

Entropy Source

A,

Random bit

Registers

Figure 6.6-1 True Random Number Generator Block Diagram

6.6.4 Basic Configuration
® Clock Source Configuration
- Source from LXT:
B Enable 32 kHz clock in LXTEN (CLK_PWRCTL[1])
- Source from LIRC:

®m  Enable 32 kHz clock in LIRC32KEN (RTC_LXTCTL[0]) and C32KS
(RTC_LXTCTL[7])

- Enable TRNG peripheral clock in TRNGCKEN (CLK_APBCLK1[25]).

6.6.5 Functional Description

The TRNG can provide the random number when activated by ACT (TRNG_ACT[7]), and
enabled by TRNGEN (TRNG_CTL[Q]). If DVIF is 0, the TRNG_DATA register returns the value
0x0. When DVIF (TRNG_CTL[1]) bit is set, the random bits can be read from DATA
(TRNG_DATA[7:0]) only once. After reading the TRNG_DATA register, the DVIF and
TRNG_DATA will be set to 0. If DVIEN (CTRN_CTL[6]) is enabled, the TRNG will generate
interrupt when DVIF is set.

Programming steps to get the true random number are depicted below.

1. Select TRNG peripheral clock frequency in CLKPSC (TRNG_CTL[5:2])
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Enable ACT (TRNG_ACT][7]) bit

Wait until READY (TRNG_CTL][7]) bitis setto 1
Enable TRNGEN (TRNG_CTL][0]) bit

Wait until DVIF (TRNG_CTL][1]) bit is setto 1

Read TRNG_DATA register to get a random number
Repeat step 5 and 6 to get more random numbers

NouAwN
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6.6.6 Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W  |Description Reset Value

TRNG Base Address:
TRNG_BA = 0x400B_9000
TRNG non secure base address is TRNG_BA + 0x1000_0000

TRNG_CTL |TRNG_BA+0x00 |R/W |TRNG Control Register and Status 0x0000_0000
TRNG_DATA |TRNG_BA+0x04 |R TRNG Data Register 0x0000_0000
TRNG_ACT |TRNG_BA+0x0C |R/W |TRNG Activation Register 0x0000_0002
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TRNG Control Register and Status (TRNG CTL)

Register Offset R/W  |Description Reset Value
TRNG_CTL  |TRNG_BA+0x00 |[R/W |TRNG Control Register and Status 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
i 6 5 4 3 2 1 0
READY DVIEN CLKPSC DVIF TRNGEN
Bits Description
[31:8] Reversed Reversed
Random Number Generator Ready (Read Only)
After ACT (TRNG_ACTI7]) bit is set, the READY bit become to 1 after a delay of
[7] READY 90us~120us.
0 = RNG is not ready or was not activated.
1 = RNG is ready to be enabled.
Data Valid Interrupt Enable Bit
[6] DVIEN 0 = Interrupt Disabled.
1 = Interrupt Enabled.
Clock Prescaler
The CLKPSC is the peripheral clock frequency range for the selected value , the
CLKPSC setting must be higher than or equal to the actual peripheral clock
frequency (for correct random bit generation). To change the CLKPSC setting, set
TRNGEN bit to 0, change CLKPSC, and set TRNGEN bit to 1 to re-enable the
TRNG.
0000 =80 ~ 100 MHz.
[5:2] CLKPSC 0001 = 60 ~ 80 MHz.
0010 = 50 ~60 MHz.
0011 =40 ~50 MHz.
0100 = 30 ~40 MHz.
0101 = 25 ~30 MHz.
0110 = 20 ~25 MHz.
0111 = 15 ~20 MHz.
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1000 = 12 ~15 MHz.
1001 =9 ~12 MHz.
1010 = 7 ~9 MHz.
1011 = 6 ~7 MHz.
1100 =5 ~6 MHz.
1101 = 4 ~5 MHz.
1111 = Reserved.

Data Valid (Read Only)

" 0 = Data is not valid. Reading from RNGD returns 0x00000000.
1 DVIF
1 = Data is valid. A valid random number can be read form RNGD.

This bit is cleared to ‘0’ by read TRNG_DATA.

Random Number Generator Enable Bit

This bit can be set to 1 only after ACT (TRNG_ACT][7]) bit was set to 1 and READY
(TRNG_CTL[7]) bit became 1.

0 = TRNG Disabled.
1 =TRNG Enabled.

[o] TRNGEN

Note: TRNGEN is an enable bit of digital part. When TRNG is not required to
generate random number, TRNGEN bit and ACT (TRNG_ACT[7]) bit should be set
to 0 to reduce power consumption.
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TRNG Data Register (TRNG DATA)

Register Offset R/W  |Description Reset Value
TRNG_DATA |TRNG_BA+0x04 [R TRNG Data Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
Z 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
DATA
Bits Description
[31:8] Reserved Reserved.
Random Number Generator Data (Read Only)
[7:0] DATA The DATA store the random number generated by TRNG and can be read only
once.
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TRNG Activation Register (TRNG ACT)

Register Offset R/W  |Description Reset Value
TRNG_ACT |TRNG_BA+0x0C |[R/W |TRNG Activation Register 0x0000_0002
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
ACT Reserved
Bits Description
[31:8] Reserved Reserved.
Random Number Generator Activation
After enable the ACT bit, it will active the TRNG module and wait the READY
(TRNG_CTL[7]) bit to become 1.
7] ACT 0 = TRNG inactive.
1 = TRNG active.
Note: ACT is an enable bit of analog part. When TRNG is not required to generate
random number, TRNGEN (TRNG_CTLJ[0]) bit and ACT bit should be set to 0 to reduce
power consumption.
[6:0] Reserved Reserved.
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6.7 Flash Memeory Controller (FMC)

6.7.1 Overview

The FMC is equipped with dual-bank on-chip embedded Flash (BANKO and BANK1) for application.
Both BANKO and BANK1 have 64/128/256 Kbytes space. Thus, the total size of Application ROM
(APROM) is 128/256/512 Khbytes. A User Configuration block provides for system initiation in BANKO.
A 4 Kbytes loader ROM (LDROM) is used for In-System-Programming (ISP) function in BANKO. A 3
Kbytes one-time-program ROM (OTP) is used for recording one-time-program data in BANK1. A 32K
Secure Bootloader is used to check boot code integrity and authenticity, and consists of native ISP
functions. A 4KB cache with zero wait cycle is used to improve Flash access performance. This chip
also supports In-Application-Programming (IAP) function. User switches the code executing without
chip reset after the embedded Flash is updated.

6.7.2 Features

Supports dual-bank Flash macro for safe firmware upgrade

Supports 128/256/512 Kbytes application ROM (APROM)

Supports 4 Kbytes loader ROM (LDROM)

Supports 4 XOM (Execution Only Memory) regions to conceal user program in APROM.
Supports 16 bytes User Configuration block to control system initiation

Supports 3 Kbytes one-time-program ROM (OTP)

Supports 2 Kbytes page erase for all embedded Flash

Supports block erase and bank erase for APROM, except XOM regions.

Supports two level locks for protecting secure region and non-sec region.

Supports Secure Bootloader with native In-System-Programming (ISP) functions

Supports Secure Boot function for check boot code integrity and authenticity

Supports Security Key protection function for APROM, LDROM, User Configuration block
and KPROM protection

Supports 32-bit/64-bit and multi-word Flash programming function
Supports fast Flash programming verification function
Supports CRC32 checksum calculation function

Supports Flash all one verification function

Supports In-System-Programming (ISP) / In-Application-Programming (IAP) to update
embedded Flash memory

® Supports cache memory to improve Flash access performance and reduce power
consumption

® Supports auto-tuning Flash access cycle function to optimize the Flash access
performance
6.7.3 Block Diagram

The Flash memory controller (FMC) consists of AHB slave interface, cache memory controller, boot
loader, Flash control registers, Flash initialization controller, Flash operation control and embedded
Flash memory. The block diagram of Flash memory controller is shown as follows.
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Figure 6.7-1 Flash Memory Controller Block Diagram

AHB Slave Interface

There are two AHB slave interfaces in Flash memory controller, one is from both Cortex®-M23 Bus for
the instruction and data fetch; and the other is from Cortex®-M23 Bus for Flash control registers
access including ISP registers.

Cache Memory Controller

A 4 KB cache with zero wait cycle is implemented between Cortex®-M23 CPU and embedded Flash
memory. This cache memory controller improves the Flash access performance and reduces power
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consumption of the embedded Flash memory.

Secure Bootloader
The Secure Bootloader is located at 32 KB ROM for root of trust.

Flash Control Registers

All of ISP control and status registers are in the Flash control registers. The detail registers description
is in the Register Description section. ISP Control Register Space can only be accessed by “Secure
Master”.

Flash Initialization Controller

When chip is powered on or active from reset, the Flash initialization controller will start to access
Flash automatically and check the Flash stability, and also reload User Configuration content to the
Flash control registers for system initiation.

Flash Operation Controller

The Flash operations, such as Flash erase, Flash program, and Flash read operation, have specific
control timing for embedded Flash memory. The Flash operation controller generates those control
timing by requested from the cache memory controller, the Flash control registers and the Flash
initialization controller.

Embedded Flash Memory

The embedded Flash memory is the main memory for user application code and parameters. It is
consists of the user configuration block, 4KB LDROM, two 2KB XOM setting pages, 3KB OTP, 4KB
KPROM, 2KB Secure Region Setting, 2KB Non-Sec Region Setting, and 128KB/256KB/512KB
APROM The page erase Flash size is 2KB, and minimum program bit size is 32 bits.
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6.7.4  Functional Description

The FMC functions include the memory organization, boot selection, secure boot, IAP, ISP, the
embedded Flash programming, and checksum calculation. The Flash memory map and system
memory map are also introduced in the memory organization.

6.7.4.1 Memory Organization

The FMC memory consists of the dual-bank embedded Flash memory and Secure Bootloader. The
dual-bank embedded Flash memory is programmable, and includes APROM, LDROM, the User
Configuration block, OTP, KPROM, XOM settung pages, Secure Region Setting page and Non-Sec
Region Setting page. Secure Bootloader is a Mask ROM with ISP boot codes to support firmware
download, boot control, security control and firmware execution. The address map includes Flash
memory map and three system address maps: LDROM with IAP, APROM with IAP, and Boot Loader
with IAP functions.

BANK Flash Memory Block Address Rang

APROM with 512KB 0x00_0000 ~ 0x03_ffff

APROM with 256KB 0x00_0000 ~ 0x01_ffff

APROM with 128KB 0x00_0000 ~ 0x00_ffff
0 User Configuration 0x30_0000 ~ 0x30_000f
LDROM 0x10_0000 ~ 0x10_Offf
XOM Setting 0x20_0000 ~ 0x20_07ff

Secure Region Setting 0x20_0800 ~ 0x20_0fff

APROM with 512KB 0x04_0000 ~ 0x07_ffff

APROM with 256KB 0x02_0000 ~ 0x03_ffff

APROM with 128KB 0x01_0000 ~ Ox01_ffff
1 oTP 0x31_0000 ~ 0x31_Obff
KPROM-KEY 0x31_1000 ~ 0x31_17ff

KPROM - KPCNTROM 0x31_1800 ~ Ox31_1fff

Non-Secure Region Setting 0x21_0800 ~ 0x21_Offf

Table 6.7-1 Dual-Bank Block Address Range

6.7.4.2 LDROM And APROM

LDROM is designed for a loader to implement In-System-Programming (ISP) function by user.
LDROM is a 4KB embedded Flash memory, the Flash address range is from 0x0010_0000 to
0x0010_OFFF. APROM is main memory for user applications. APROM size is 128KB/256KB/512KB.
All of the embedded Flash memory is 2KB page erased.
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Figure 6.7-2 APROM Examples (128/256/512 Kbytes)

6.7.4.3  User Configuration Block

User Configuration block is internal programmable configuration area for boot options, such as boot
select and brown-out voltage level. It works like a fuse for power on setting. It is loaded from Flash
memory to its corresponding control registers during chip power on. User can set these bits according
to different application requests. User Configuration block can be updated by ISP function and located
at 0x0030_0000 with four 32 bits words (CONFIGO, CONFIG1, CONFIG2 and CONFIG3). Any
changes on User Configuration block will take effect after system reboot.
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CONFIGO (Address = 0x0030 0000)

31 30 29 28 27 26 25 24
CWDTEN[2] | CWDTPDEN Reserved CFGXT1 Reserved

23 22 21 20 19 18 17 16
CBOV CBORST CBODEN Reserved

15 14 13 12 11 10 9 8

Reserved ICELOCK CIOINI Reserved

7 6 5 4 3 2 1 0

CBS Reserved MBS CWDTE[1:0] Reserved
Bits Descriptions

Watchdog Timer Hardware Enable Bit

When the watchdog timer hardware enable function is enabled, the watchdog enable bit
WDTEN (WDT_CTL[7]) and watchdog reset enable bit RSTEN (WDT_CTL[1]) is set to 1
automatically after power on. The clock source of watchdog timer is forced at LIRC and
LIRC can't be disabled.

CWDTEN[2:0] is CONFIGO[31][4][3],

011 = WDT hardware enable function is active. WDT clock is always on except chip enters
Power- down mode. When chip enter Power-down mode, WDT clock is always on fif
CWDTPDEN is 0 or WDT clock is controlled by LIRCEN (CLK_PWRCTL[3]) if
CWDTPDEN is 1. Please refer to bit field description of CWDTPDEN.

111 = WDT hardware enable function is inactive.

[31] CWDTEN[2]

Others = WDT hardware enable function is active. WDT clock is always on.

Watchdog Clock Power-down Enable Bit
0 = Watchdog Timer clock kept enabled when chip enters Power-down.

[30] CWDTPDEN 1 = Watchdog Timer clock is controlled by LIRCEN (CLK_PWRCTL[3]) when chip enters
Power-down.

Note: This bit only works if CWDTEN][2:0] is set to 011

[29:28] Reserved Reserved.

HXT Mode Selection
[27] CFGXT1 0 = Select HXT in external clock soruce mode
1 = Select HXT in crystal mode

[26:24] Reserved Reserved.

Brown-Out Voltage Selection

000 = Brown-out voltage is 1.6V.
001 = Brown-out voltage is 1.8V.
010 = Brown-out voltage is 2.0V.
[23:21] CBov 011 = Brown-out voltage is 2.2V.
100 = Brown-out voltage is 2.4V.
101 = Brown-out voltage is 2.6V.
110 = Brown-out voltage is 2.8V.
111 = Brown-out voltage is 3.0V.
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[20]

CBORST

Brown-Out Reset Enable Bit
0 = Brown-out reset Enabled after powered on.
1 = Brown-out reset Disabled after powered on.

[19]

CBODEN

Brown-Out Detector Enable Bit
0= Brown-out detect Enabled after powered on.
1= Brown-out detect Disabled after powered on.

[18:12]

Reserved

Reserved.

[11]

ICELOCK

ICE Lock Bit
0 = ICE function Disabled.
1 = ICE function Enabled.

[10]

CIOINI

I/O Initial State Selection
0 = All GPIO set as Quasi-bidirectional mode after chip powered on.
1 = All GPIO set as input tri-state mode after powered on.

[9:8]

Reserved

Reserved.

(7]

CBS

Chip Booting Selection

IAP mode is supported in M2351, the code in LDROM and APROM can be called by each
other.

0 = Boot from LDROM with IAP mode.
1 = Boot from APROM with IAP mode.

Note: VECMAP (FMC_ISPSTS[23:9]) is only used to remap 0x0~0x1ff when CBS[0] = 0
or MBS =0.

[6]

Reserved

Reserved.

(5]

MBS

Secure Bootloader Booting Selection
0 = Boot from Secure Bootloader, and ignored CBS setting.
1 = Boot from APROM or LDROM, depended on CBS value.

Note: BS (FMC_ISPCTL[1]) is only be used to control boot switching when CBS = 1 and
MBS = 1.

VECMAP (FMC_ISPSTS[23:9]) is only used to remap O0x0~0x1ff when CBS = 0 or
MBS = 0.

[4:3]

CWDTEN

Watchdog Timer Hardware Enable Bit

When the watchdog timer hardware enable function is enabled, the watchdog enable bit
WDTEN (WDT_CTL[7]) and watchdog reset enable bit RSTEN (WDT_CTL[1]) is set to 1
automatically after power on. The clock source of watchdog timer is force at LIRC and
LIRC can't be disable.

CWDTEN[2:0] is CONFIGO[31]4][3],

011 = WDT hardware enable function is active. WDT clock is always on except chip enter
Power-down mode. When chip enter Power-down mode, WDT clock is always on fif]
CWDTPDEN is 0 or WDT clock is controlled by LIRCEN (CLK_PWRCTL[3]) if
CWDTPDEN is 1. Please refer to bit field description of CWDTPDEN.

111 = WDT hardware enable function is inactive.
Others = WDT hardware enable function is active. WDT clock is always on.

[2:0]

Reserved

Reserved.

Note: The config bits should be 1 if reserved.
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CONFIG1 (Address = 0x0030_0004)

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

Note: The config bits should be 1 if reserved.
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CONFIG2 (Address = 0x0030 0008)

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

Note: The config bits should be 1 if reserved.
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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 UART1PSL
Bits Descriptions
[31:3] Reserved Reserved.
Bootloader UART1 Multi-function Pin Select
000 = UART1_TXD (PB.7), UART1_RXD (PB.6)
001 = UART1_TXD (PA.9), UART1_RXD (PA.8)
[2:0] UART1PSL
010 = UART1_TXD (PF.0), UART1_RXD (PF.1)
011 = UART1_TXD (PB.3), UART1_RXD (PB.2)
others = UART1_TXD (PA.3), UARTL_RXD (PA.2)
Note: The