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1 GENERAL DESCRIPTION

The NuMicro® M433 series is a 32-bit microcontroller based on Arm Cortex®-M4F core, with DSP
instruction set and single-precision floating-point unit (FPU), targeted for 10T, Industrial, and consumer
applications. The M433 series operating frequency is up to 144 MHz and the standby current can be
lower to 1 pA. It features 1.7 V to 3.6 V wide operating voltage, -40 °C to 105°C wide operating
temperature, a variety of packages choice.

The M433 series provides up to 128 KB Flash memory for code storage and 64 KB SRAM for run time
operation. In order to reduce the data access overhead of CPU core to peripherals, 9 channels of
peripheral direct memory access (PDMA) is provided.

The M433 series supports plenty of peripherals, including, USB FS OTG, up to 18 channels of 16-bit
PWM, 3 sets of UART, 2 sets of SPI/I2S, 1 set of Quad-SPI and 2 sets of I12C.

The M433 series also provides rich analog peripherals including 2 sets of analog comparators, up to
16 channels of 12-bit SAR ADC.

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

This series supports five package choices which are designed for home appliance PCB demands.
. LQFP48: Body Size 7 mm x 7 mm, Load Pitch 0.5 mm
. LQFP64: Body Size 7 mm x 7 mm, Load Pitch 0.4 mm

The NuMicro® M433 series is suitable for a wide range of applications such as:
. IoT Gateway

. Industrial Control

. Telecom

o Data Center
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Core and System

ARM Cortex-M4

Arm Cortex-M4 processor, running up to 144 MHz
Built-in Memory Protection Unit (MPU)

Built-in Nested Vectored Interrupt Controller (NVIC)
Hardware IEEE 754 compliant Floating-point Unit (FPU)

DSP extension with hardware divider and single-cycle 32-bit
hardware multiplier

24-bit system tick timer
Programmble and maskable interrupt
Low Power Sleep mode by WFI and WFE instructions

Brown-out Detector (BOD)

Eight-level BOD with brown-out interrupt and reset option

Low Voltage Reset (LVR)

LVR with 1.5V threshold voltage level

Security

96-bit Unique ID (UID)
128-bit Unique Customer ID (UCID)

Memories

Boot Loader

Factory pre-loaded mask ROM for secure boot procedure

Flash

Up to 128 Kbytes on-chip Application ROM (APROM)

Embedded with 4 Kbytes cache, with performance at zero wait cycle
in continuous address read access

4 Kbytes on-chip Flash for user-defined loader (LDROM)
All on-chip Flash support 4 Kbytes page erase
Fast Flash programming verification with CRC32

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)

Data Flash with configurable memory size
2-wired ICP Flash updating through SWD interface
32-bit/64-bit and multi-word Flash programming function

SRAM

Up to 64 Kbytes on-chip SRAM includes:

- 32 Kbytes SRAM located in bank 0 with programmable size of
SPD retention The first 32 Kbytes supports hardware parity

Jan. 2, 2024
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check; Exception (NMI) generated upon a parity check error
32 Kbytes SRAM located in bank 1 with SPD retention
Supports byte-, half-word- and word-access
PDMA operation

Cyclic Redundancy
Calculation (CRC)

Supports 8-bits, 16-bits and 32-bits configurable polynomials, CRC-
CCITT, CRC-8, CRC-16 and CRC-32 polynomials included

Programmable initial value

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

Supports 8-bit, 16-bit, and 32-bit data width
Supports using PDMA to write data to perform CRC operation

Peripheral DMA (PDMA)

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

Basic and Scatter-Gather transfer modes

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

Stride function for rectangle image data movement

Supports Fixed-priority and Round-robin priority modes
Single and burst transfer types

Byte-, half-word- and word tranfer unit with count up to 65536
Incremental or fixed source and destination address

Clocks

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

48 MHz High-speed Internal RC oscillator (HIRC48) for crystal-less
USB

12 MHz High-speed Internal RC oscillator (HIRC) can optionally be
used as a system clock

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

Up to 400 MHz on-chip PLL, sourced from HIRC or HXT, allowing
CPU operation up to the maximim CPU frequency without the need
for a high-frequency crystal

Programmable Audio PLL (PLLFN), sourced from HIRC or HXT

Real-Time Clock (RTC)

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

Jan. 2, 2024
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* Automatic leap year recognition
e Supports 1 Hz clock output for calibration

Timers

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-output and Continuous Counting
operation modes

* Supports event counting function to count the event from external
pins

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

32-bit Timer . S . . .

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

PWM

e Eight 16-bit PWM counters with 12-bit clock prescale

e Supports 12-bit deadband (dead time)

e Up, down or up-down PWM counter type

e Supports brake function

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

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

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

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

e Supports complementary mode for 3 complementary paired PWM
output channels

Enhanced PWM (EPWM) )
Synchronous function for phase control
e Counter synchronous start function
e Brake function with auto recovery mechanism
e Mask function and tri-state output for each PWM channel
e Trigger EADC to start conversion immediately
* Trigger EADC to start conversion after a short delay

e Supports External Pin Trigger Function

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

Basic PWM (BPWM) . gcg))utnotgindependent input capture channels with 16-bit resolution

e Up, down or up-down PWM counter type
e Counter synchronous start function
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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

Watchdog

18-hit 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
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
counter with 11-bit prescale

Suspended in Idle/Power-down mode

Analog Interfaces

Enhanced Analog-to-
Digital Converter (EADC)

One sets of 12-bit, 19-ch 5 MSPS SAR EADC with up to 16 single-
ended input channels or 8 differential input pairs; 10-bit accuracy is
guaranteed

Two internal channels band-gap VBG input and Temperature sensor
input

Supports external Vrer pin
Supports Power-down mode
Supports calibration capability

Conversion can be triggered by software, external pin, Timer 0~3
overflow pulse or EPWM/BPWM

Configurable EADC sampling time

Up to 18 sample modules

Double data buffers for sample module 0~3
PDMA operation

Supports Averageing mode and Oversampling mode, where
Oversampling mode provides up to 16-bit precision

Supports early interrupt with delay counter feature

Analog Comparator

Up to two rail-to-rail Analog Comparators
Supports four multiplexed I/O pins at positive input

Supports I/O pins, band-gap, and 16-level Voltage divider from AVpp
or Vrer at negative input

(ACMP)
Supports four programmable power modes for power saving
Supports wake up from Power-down by interrput
Supports triggers for brake events and cycle-by-cycle control for
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PWM

Supports window compare mode and window latch mode

Supports programmable hysteresis window: OmV, 20mV and 40mV
Supports offset calibration

Communication Interfaces

Low-power UART

Low-power UARTSs with up to 10 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 9600 bps in Power-down mode even system 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

8-bit receiver FIFO time-out detection function

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

Supports PDMA operation
Supports Single-wire function mode
Supports TX and RX swap function mode

12C

Up to Two sets of I2C devices with Master/Slave mode

Supports Standard mode (100 kbps), Fast mode (400 kbps), Fast
mode plus (1 Mbps) and High speed mode (Up to 3.4Mbps)

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

Supports pin swap function

Supports setup/hold time programmable

Supports two level buffer mode

Quad SPI

Up to one sets of Quad SPI with Master/Slave mode

Jan. 2, 2024

Page 15 of 155 Rev 1.00




NUVvVOoOTOoON M433 Series

e Master mode up to 72 MHz (Vop = 2.7V ~ 3.6V)

e Slave mode up to 36 MHz (Vpp = 2.7V ~ 3.6V)

e Supports Dual and Quad I/O Transfer mode

e Supports one data channel half-duplex transfer

e Supports double data rate mode (Master TX DIR Mode Only)
e Supports receive-only mode

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

* Provides separate 8-level depth transmit and receive FIFO buffers
e Supports MSB first or LSB first transfer sequence

e Supports the byte reorder function

e Supports Byte or Word Suspend mode

* Supports 3-wired, no slave select signal, bi-direction interface
* PDMA operation

¢ Up to 2 sets of SPI/I2S controllers with Master/Slave mode

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

SPI
¢ Master mode up to 72 MHz (Vob = 2.7V ~ 3.6V)
e Slave mode up to 36 MHz (Vop = 2.7V ~ 3.6V)
e Configurable bit length of a transfer word from 4 to 32-bit
* MSB first or LSB first transfer sequence
SPI/I2S e Byte reorder function
e Supports Byte or Word Suspend mode
* Supports one data channel half-duplex transfer
e Supports receive-only mode

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

e Supports PCM mode A, PCM mode B, I12S and MSB justified data
format

* PDMA operation

e 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
GPIO * Supports independent pull-up/pull-down control

e Supports software selectable slew rate control

e Supports 5V-tolerance function except analog 1/0

e Configurable 1/0O mode of all pins after reset default to Quasi-
bidirection mode or input mode
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Control Interfaces

Enhanced Quadrature
Encoder Interface (EQEI)

One EQEI phase inputs (EQEI_A, EQEI_B) and one Index input
(EQEI_INDEX)

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

Supports encoder pulse width measurement mode with ECAP
Supports swap function for input signals (EQEI_A, EQEI_B)
Supports for detecting the occurrence of phase error
Supports one times index signal reset function

Enhanced Capture (ECAP)

One sets of Enhanced input Capture units

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

Supports compare-match function

Advanced Connectivity

USB 2.0 Full Speed with
on-chip transceiver

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 2.0 Full Speed Host Controller

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.

Jan. 2, 2024
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* Remote wake-up capability.

e Supports crystall-less features

e Up to two sets of CAN 2.0B controllers.

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

Controller Area Network ) i
(CAN) * Programmable FIFO mode (concatenation of Message Object).

¢ Disabled Automatic Re-transmission mode for Time Triggered CAN
applications.

e Supports power-down wake-up function.
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3 PARTS INFORMATION
Package is Halogen-free, RoHS-compliant and TSCA-compliant.

3.1 Package Type

LQFP48 LQFP64
Part No.
(7x7mm) (7x7mm)
M433 M433LESAE M433SESAE

Jan. 2, 2024 Page 19 of 155 Rev 1.00



NnUvoToN M433 Series
=

3.2 M433 Series Naming Rule

M4 33 S E 8 A E
Core Series Package Flash Size SRAM Size Revision Temperature
L: LQFP48
33: Based (7x7 mm) . .
Cortex-M4F . E: 128 Kbytes 8: 64 Kbytes A E:-40°C ~105C
Series S: LQFP64 v y
(7x7 mm)
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3.3  M433 Series Selection Guide
331 M433 Series
PART NUMBER M433LESAE M433SE8SAE

System Frequency (MHz) 144

Flash (KB) 128

SRAM (KB) 64
LDROM (KB) 4

PDMA 9-ch

I/0 41 52
32-bit Timer 4
16-bit EPWM 6
16-bit BPWM 12
UART 4
2
S QSPI 1
g SPI/I?S 2
c
3 ’C 2
CAN 2
USB Full Speed OTG with PHY v
EQEI 1
ECAP 1
12-bit ADC 16
Analog Comparator 2
Operating Temperature -40°C ~ 105°C
LQFP 48 LQFP 64
Package (7X7mm) (7xX7mm)
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4 PIN CONFIGURATION

4.1  Pin Configuration

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

41.1 LQFP-48 Pin Diagram
Corresponding Part Number: M433LESAE

15
14
13
12

341 PA
3 PA

mmmmmmmmm
NNNNNNNNN

Vss
LDO_CAP
Voo
PC.14
PB.15
PB.14
PB.13
PB.12
AVpp
AVss
PB.7
PB.6

nRESET
Voo
PA.O
PA.1
PA.2
PA3
PA.4
PAS
PA.6
PA7
PF.2
PF.3

“ LQFP48 i,

O OO0 A IO
Jooouooounont

Figure 4.1-1 LQFP-48 Pin Diagram
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4.1.2 LQFP-64 Pin Diagram
Corresponding Part Number: M433SESAE

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

28858838
Vss 149 321 nRESET
LDO_CAP [ 50 311 Vi
Vop [ 51 301 PAO
PC14 [ 52 297 PAl
PB.15 153 281 PA2
PB4 54 271 PA3
PB13 [55 261 PA4
PB.12 56 LQFP64 251 PAS
AVop [ 57 247 LDO_CAP
Veer [ 58 231 Ve
Avss [ 59 277 v
PB11 [ 60 211 PA6
PB10 61 201 PA7
PB9 [_|62 191 PC6
PB8 163 81 pc7
PB7 6@ b e 17 PF2
aaaaaaaaaaaaaa

Figure 4.1-2 LQFP-64 Pin Diagram
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4.1.3 LQFP-48 Multi-function Pin Diagram
Corresponding Part Number: M433LESAE

531 PA12/1250_BCLK/12C1_SCL / CANO_TXD / BPWM1_CH2 / USB_VBUS

341 PA13/1250_MCLK /12C1_SDA  CANO_RXD / BPWM1_CH3 | USB_D-

351 PA.14/1250_DI/ UARTO_TXD | BPWM1_CH4 | USB_D+

UARTI_TXD /12C1_SCL | UARTO_TXD | BPWM1_CHO | ICE_DAT

3] PA15/1250_DO / UARTO_RXD | BPWM1_CHS | EPWMO_SYNC_IN / USB_OTG_ID

.

vo af1 ameser
wo.cw w 25 v
o= 2271 PO/ QSPIO_MOSIO] SPO_MOSI UARTO_RXD | UARTL_IRTS /BPWAIO_GHO) EPWINO_CHS
USB_VBUS ST T EPWINO_SYNC_INJ QSPI0_CLK | SP0_2SNCLK /G4 ] 10 2[1 PA1/QSPIO_MSOD/ SPI0_MISO UARTO_TXD I UARTA_CTS / BPWMO_CHL| EPWAO_CHa
USB_VBUS.EN  THO_EXT  EPwWai0_BRAKEL UARTS_TXD] UARTO_CTS / SP0_S5 | EADC_CHISPB1S £t {1 A2/ QSPIO_CIK 1 SP0_CLK /UARTI.RXD 2C1_ SDA  12C0_SMBSUS | BPWHO_CH2 ] EPWMO_CHO
USB_VBUS.ST/CLKO. T, EXT/UARTS_ RXD 1 UARTO_SRTS / SP0_CLK/EADCD_CHue P14 ] & LOFP48 101 PA31QSPIOSS/ SPIO_SS/UARTI_TXD 12C1_SCL 112C0_SMBAL/ BPWO_CH3/ EPWHO_CH 1 OEO_S
TMEEXTUARTS_nRTS UARTO_TXD SPIO_MISO 1 ACMPA. 23/ ACNPO_P3/EADCD_CHi3 P13 ] 01 PA4 1 QSPIOMOSIL 1 SP10_2SVCLK LARTO,pRTS /260 SDA  CANO_RXD UARTO,RXD  BPAMO.CHe! EPUMD_CHA QEIO_A
M3 EXT  UARTS_NCTS. UARTO_RXD / SPI0_MOSI / ACMP1.P2. ACNPO_ P2/ EADGO_CHI2/PB12 ] 46 171 PAS1 QSPIO_MISOL SPILZSMCLK. UARTO_NCTS 260_SCL /CANG_TXD UARTO_TXD. BPWHO.CH /EPWHO_CHD, QEIQ INDEX
oo s 10 PAGI5P1L_5SUARTO.RXO /12C1_SOA BPWAIL_CH3/ ACHPAWLAT 1 T3/ INTO
AVss 46 15[ PA.7/SPI1_CLK/ UARTO_TXD / 12C1_SCL / BPWM1_CH2 | ACMPO_WLAT / TM2 / INT1
ACMPO_01US8_VBUS_ST INTS | BPWAL_CHa/UART._TXD CANL_TXD EADGO_CH (P87 £ 4 w1 pr2/UARTO_RXO12C0_SOAI Q5P CLK  XT1_OUT 1 BPWMI_CHL
ACHP1_01 US5_VBUS_EN /INT /WM CHS | UARTI_RXO CANL_RXD. EADCO_CHE /P86 £ 8 ® 50 pr/UARTOTXD 1200_SCL I XTI/ BPWH GHO
guuuoo i
88858 £
ggggge ]
§258as H

X32_OUT | BPWIMO_CHS | EPWIMO_CHL / UART2_NRTS.

EADCO_ST / X32_IN | EPWMO_SYNC_OUT / BPWMO_CH | EPWMO_CHO | UART2_nCTS.

INTO/ TMO / UART2_TXD / EPWMO_CHO / 1250_BCLK / 2C0_SCL / SPI1_MISO / ACMP1_N.

Figure 4.1-3 M433LE8SAE Multi-function Pin Diagram

Pin Type M433LE8AE Pin Function

PB.5 / EADCO_CH5 / ACMP1_N / SPI1_MISO / 12C0_SCL / 12S0_BCLK / EPWMO_CHO /

L Vo UART2_TXD / TMO/ INTO

PB.4 /| EADCO_CH4 / ACMP1_P1 / SPI1_MOSI / 12C0_SDA / 12S0_MCLK / EPWMO_CH1 /

2 Vo UART2_RXD /TM1/INT1

PB.3/ EADCO_CH3 / ACMPO_N / SPI1_CLK / UART1_TXD / 12S0_DI / EPWMO_CH2 / 12C1_SCL /

E VO | tm2/INT2

4 110 PB.2 / EADCO_CH2 / ACMPO_P1 / SPI1_SS / UART1_RXD / 12S0_DO / EPWMO_CH3 / 12C1_SDA
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Pin Type M433LE8AE Pin Function
/ TM3/INT3
5 /o PB.1 / EADCO_CH1 / SPI1_I2SMCLK / UART2_TXD / I12C1_SCL / 12S0_LRCK / EPWMO_CH4 /
EPWMO_BRAKEO
6 /o PB.0 / EADCO_CHO / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA |/ EPWMO_CH5 /
EPWMO_BRAKE1
7 110 PA.11 / ACMPO_PO / BPWMO_CHO / EPWMO_SYNC_OUT / TMO_EXT
8 110 PA.10 / ACMP1_PO0O / BPWMO_CH1 / ECAPO_ICO/ TM1_EXT
9 110 PA.9 / UART1_TXD / BPWMO_CH2 / ECAPO_IC1/ TM2_EXT
10 110 PA.8 / UART1_RXD / BPWMO_CH3/ECAPO_IC2/ TM3_EXT /INT4
1 Vo PF.5 / UART2_RXD / UART2_nCTS / EPWMO_CHO / BPWMO_CH4 / EPWMO_SYNC_OUT /
X32_IN/EADCO_ST
12 110 PF.4/ UART2_TXD / UART2_nRTS / EPWMO_CH1 / BPWMO_CH5 / X32_OUT
13 110 PF.3/UARTO_TXD /12C0_SCL / XT1_IN / BPWM1_CHO
14 110 PF.2 / UARTO_RXD /12C0_SDA / QSPI0O_CLK / XT1_OUT / BPWM1_CH1
15 110 PA.7 / SPI1_CLK / UARTO_TXD / I12C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1
16 110 PA.6 / SPI1_SS /UARTO_RXD /12C1_SDA / BPWM1_CH3 / ACMP1_WLAT / TM3/INTO
- /o PA.5 / QSPI0O_MISO1 / SPI1_I2SMCLK / UARTO_nCTS / 12C0_SCL / CANO_TXD / UARTO_TXD /
BPWMO_CH5 / EPWMO_CHO / QEI0_INDEX
18 e PA.4 / QSPIO_MOSI1 / SPIO_I2SMCLK / UARTO_nRTS / I12C0_SDA / CANO_RXD / UARTO_RXD /
BPWMO_CH4 / EPWMO_CH1 / QEI0_A
19 /o PA.3 / QSPIO_SS / SPI0O_SS / UART1_TXD / 12C1_SCL / 12CO_SMBAL / BPWMO_CH3 /
EPWMO_CH2 / QEIO_B
20 /o PA.2 / QSPIO_CLK / SPI0_CLK / UART1_RXD / 12C1_SDA / 12CO_SMBSUS / BPWMO0_CH2 /
EPWMO_CH3
21 110 PA.1/QSPI0O_MISOO0/ SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / EPWMO0_CH4
22 110 PA.0 / QSPIO_MOSIO / SPIO_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / EPWMO0_CH5
23 P Vop
24 | NRESET
25 110 PF.0/ UART1_TXD/12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT
26 110 PF.1/UART1_RXD/I12C1_SDA/UARTO_RXD /BPWM1_CH1/ICE_CLK
27 110 PC.5/ QSPI0_MISO1/UART2_TXD /12C1_SCL/ CANO_TXD
28 [e) PC.4/QSPIO_MOSI1/12S0_BCLK / SPI1_I2SMCLK / UART2_RXD / 12C1_SDA / CANO_RXD
29 /o PC.3 / QSPIO_SS / 12S0_MCLK / SPI1_MISO / UART2_nRTS / 12C0_SMBAL / CAN1_TXD /
UART3_TXD
20 /o PC.2 / QSPIO_CLK / 12S0_DI / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS / CAN1_RXD /
UART3_RXD
31 110 PC.1/QSPIO_MISOO0/12S0_DO / SPI1_CLK/UART2_TXD /12C0_SCL / ACMPO_O / EADCO_ST
32 110 PC.0/ QSPIO_MOSIO / 1250_LRCK / SPI1_SS / UART2_RXD / 12C0_SDA / ACMP1_O
33 110 PA.12 /12S0_BCLK /12C1_SCL / CANO_TXD / BPWM1_CH2 / USB_VBUS
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Pin Type M433LE8AE Pin Function
34 110 PA.13/12S0_MCLK /12C1_SDA / CANO_RXD / BPWM1_CH3/USB_D-
35 110 PA.14 /12S0_DI / UARTO_TXD / BPWM1_CH4 / USB_D+
36 110 PA.15/12S0_DO / UARTO_RXD / BPWM1_CH5 / EPWMO_SYNC_IN/USB_OTG_ID
37 P Vss
38 A LDO_CAP
39 P Voo
40 I/0 PC.14/ SPIO_I2SMCLK / QSPIO_CLK / EPWMO_SYNC_IN/ TM1/USB_VBUS_ST
a1 /o PB.15 / EADCO_CH15 / SPI0_SS / UARTO_nCTS / UART3_TXD / EPWMO_BRAKE1 / TMO_EXT /
USB_VBUS_EN
42 /0 PB.14 / EADCO_CH14 / SPI0O_CLK / UARTO_nRTS / UART3_RXD / TM1_EXT / CLKO /
USB_VBUS_ST
PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / UARTO_TXD / UART3_nRTS /
43 110
TM2_EXT
PB.12 / EADCO_CH12 / ACMPQO_P2 / ACMP1_P2 / SPI0_MOSI / UARTO_RXD / UART3_nCTS /
44 110 - - - - - -
TM3_EXT
45 P AVpp
46 P AVss
PB.7 / EADCO_CH7 / CAN1_TXD / UART1_TXD / BPWM1_CH4 / INT5 / USB_VBUS_ST /
47 lfe}
ACMPO_O
48 e PB.6 / EADCO_CH6 / CAN1_RXD / UART1_RXD / BPWM1_CH5 / INT4 / USB_VBUS_EN /

ACMP1_O
Table 4.1-1 M433LESAE Multi-function Pin Table
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4.1.4 LQFP-64 Multi-function Pin Diagram
Corresponding Part Number: M433SESAE

LQFP64

1000000000010

TR A g

Figure 4.1-4 M433SE8AE Multi-function Pin Diagram

Pin Type M433SE8AE Pin Function
PB.6 / EADCO_CH6 / CAN1_RXD / UART1_RXD / BPWM1_CH5 / INT4 / USB_VBUS_EN /
1 110
ACMP1_O
2 /o PB.5 / EADCO_CH5 / ACMP1_N / SPI1_MISO / 12C0O_SCL / 12S0_BCLK / EPWMO_CHO /
UART2_TXD /TMO/ INTO
3 o PB.4 /| EADCO_CH4 / ACMP1_P1 / SPI1_MOSI / 12C0_SDA / 12S0_MCLK / EPWMO_CH1 /
UART2_RXD/TM1/INT1
4 110 PB.3 / EADCO_CH3 / ACMPO_N / SPI1_CLK / UART1_TXD / 12S0_DI / EPWMO_CH2 / 12C1_SCL /
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Pin Type M433SE8AE Pin Function
TM2/INT2
5 /o PB.2 / EADCO_CH2 / ACMPO_P1/SPI1_SS / UART1_RXD / 12S0_DO / EPWMO0_CH3 / I2C1_SDA
/ TM3/INT3
6 /o PB.1 / EADCO_CH1 / SPI1_I2SMCLK / UART2_TXD / 12C1_SCL / 12S0_LRCK / EPWMO0_CH4 /
EPWMO_BRAKEO
7 /o PB.0 / EADCO_CHO / UART2_RXD / SPIO_I2SMCLK / 12C1_SDA |/ EPWMO_CH5 /
EPWMO_BRAKE1
8 110 PA.11 / ACMPO_PO / BPWMO_CHO / EPWMO_SYNC_OUT / TMO_EXT
9 110 PA.10 / ACMP1_P0O/BPWMO_CH1 / ECAPO_ICO/ TM1_EXT
10 110 PA.9 / UART1_TXD / BPWMO_CH2 / ECAPO_IC1/ TM2_EXT
11 110 PA.8 / UART1_RXD / BPWMO_CH3 / ECAPO_IC2 / TM3_EXT /INT4
12 110 PF.6/12S0_LRCK / SPI0_MOSI
13 P Vob
14 e PF.5 / UART2_RXD / UART2_nCTS / EPWMO_CHO / BPWMO_CH4 / EPWMO_SYNC_OUT /
X32_IN/EADCO_ST
15 110 PF.4 / UART2_TXD / UART2_nRTS / EPWMO_CH1 / BPWMO_CH5 / X32_OUT
16 110 PF.3/UARTO_TXD/12C0_SCL / XT1_IN/BPWM1_CHO
17 110 PF.2 / UARTO_RXD /12C0_SDA/ QSPIO_CLK / XT1_OUT/BPWM1_CH1
18 110 PC.7 / SPI1_MISO / UARTO_nCTS /12C1_SMBAL / BPWM1_CHO/ TMO/INT3
19 110 PC.6/SPI1_MOSI/UARTO_nRTS /12C1_SMBSUS / BPWM1_CH1/ TM1/INT2
20 110 PA.7 / SPI1_CLK / UARTO_TXD /12C1_SCL / BPWM1_CH2 / ACMPO_WLAT / TM2/INT1
21 110 PA.6 / SPI1_SS /UARTO_RXD /12C1_SDA /BPWM1_CH3/ACMP1_WLAT / TM3/INTO
22 P Vss
23 P Vop
24 A LDO_CAP
25 e PA.5 / QSPIO_MISO1 / SPI1_I12SMCLK / UARTO_nCTS / 12C0_SCL / CANO_TXD / UARTO_TXD /
BPWMO_CH5 / EPWMO_CHO / QEIO_INDEX
26 /o PA.4 / QSPIO_MOSI1 / SPI0_I2SMCLK / UARTO_nRTS / 12C0_SDA / CANO_RXD / UARTO_RXD /
BPWMO_CH4 / EPWMO_CH1/ QEI0_A
7 /o PA.3 / QSPIO_SS / SPIO_SS / UARTL_TXD / I2C1_SCL / 12CO_SMBAL / BPWMO_CH3 /
EPWMO_CH2 / QEIO_B
28 /o PA.2 / QSPIO_CLK / SPIO_CLK / UART1_RXD / 12C1_SDA / 12C0_SMBSUS / BPWMO0_CH2 /
EPWMO0_CH3
29 110 PA.1/QSPI0O_MISOO0 / SPIO_MISO / UARTO_TXD / UART1_nCTS / BPWMO_CH1 / EPWMO0_CH4
30 [e) PA.0 / QSPIO_MOSIO / SPI0_MOSI / UARTO_RXD / UART1_nRTS / BPWMO_CHO / EPWMO_CH5
31 P Vop
32 | NRESET
33 110 PF.0/ UART1_TXD/12C1_SCL / UARTO_TXD / BPWM1_CHO / ICE_DAT
34 110 PF.1/UART1_RXD/12C1_SDA /UARTO_RXD / BPWM1_CH1 /ICE_CLK
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Pin Type M433SE8AE Pin Function

35 110 PC.5/ QSPI0_MISO1/UART2_TXD /12C1_SCL/ CANO_TXD

36 110 PC.4/ QSPIO_MOSI1/12S0_BCLK / SPI1_I2SMCLK / UART2_RXD / I12C1_SDA / CANO_RXD

37 /o PC.3 / QSPIO_SS / 12S0_MCLK / SPI1_MISO / UART2_nRTS / 12CO_SMBAL / CAN1_TXD /
UART3_TXD

38 e PC.2 / QSPIO_CLK / 12S0_DI / SPI1_MOSI / UART2_nCTS / 12C0_SMBSUS / CAN1_RXD /
UART3_RXD

39 110 PC.1/QSPIO_MISO0/12S0_DO / SPI1_CLK/UART2_TXD /12C0_SCL / ACMP0_O/EADCO_ST

40 110 PC.0/ QSPI0O_MOSIO/12S0_LRCK / SPI1_SS/UART2_RXD /12C0_SDA / ACMP1_O

41 110 PD.3/SPI0_SS / UART3_nRTS / UARTO_TXD

42 110 PD.2/SPI0O_CLK/UART3_nCTS/UARTO_RXD

43 110 PD.1/ SPI0O_MISO / UART3_TXD

44 110 PD.0/ SPIO_MOSI/ UART3_RXD / TM2

45 110 PA.12 /12S0_BCLK /12C1_SCL / CANO_TXD / BPWM1_CH2 / USB_VBUS

46 110 PA.13/12S0_MCLK / 12C1_SDA / CANO_RXD / BPWM1_CH3/ USB_D-

47 110 PA.14/12S0_DI / UARTO_TXD / BPWM1_CH4 / USB_D+

48 110 PA.15/12S0_DO / UARTO_RXD / BPWM1_CH5 / EPWMO_SYNC_IN/USB_OTG_ID

49 P Vss

50 A LDO_CAP

51 P Vop

52 110 PC.14 / SPIO_I2SMCLK / QSPI0_CLK / EPWMO_SYNC_IN/TM1/USB_VBUS_ST

53 e PB.15 / EADCO_CH15 / SPI0_SS / UARTO_nCTS / UART3_TXD / EPWMO_BRAKE1 / TMO_EXT /
USB_VBUS_EN

54 e PB.14 / EADCO_CH14 / SPI0O_CLK / UARTO_nRTS / UART3_RXD / TM1_EXT / CLKO /
USB_VBUS_ST

55 ™ PB.13 / EADCO_CH13 / ACMPO_P3 / ACMP1_P3 / SPI0_MISO / UARTO_TXD / UART3_nRTS /
TM2_EXT

56 e PB.12 / EADCO_CH12 / ACMPQO_P2 / ACMP1_P2 / SPI0_MOSI / UARTO_RXD / UART3_nCTS /
TM3_EXT

57 P AVpp

58 A VRer

59 P AVss

60 110 PB.11/EADCO_CH11/ UARTO_nCTS/12C1_SCL/CANO_TXD / SPI0_I2SMCLK / BPWM1_CHO

61 110 PB.10 / EADCO_CH10/ UARTO_nRTS/12C1_SDA/CANO_RXD / BPWM1_CH1

62 e ::;\]B'rg / EADCO_CH9 / UARTO_TXD / UART1_nCTS / I12C1_SMBAL / 12C0_SCL / BPWM1_CH2 /

63 e ::;\]B'rg / EADCO_CH8 / UARTO_RXD / UART1_nRTS / I12C1_SMBSUS / 12C0_SDA / BPWM1_CH3 /

64 /o PB.7 /| EADCO_CH7 / CAN1_TXD / UART1_TXD / BPWM1_CH4 / INT5 / USB_VBUS_ST /
ACMPO_O
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Table 4.1-2 M433SE8SAE Multi-function Pin Table
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4.2 Pin Mapping Table
The following is the pin mapping table of M433 series

M433 Series

Pin Name 48 Pin 64 Pin
PB.5 1 2
PB.4 2 3
PB.3 3 4
PB.2 4 5
PB.1 5 6
PB.0 6 7
PA.11 7 8
PA.10 8 9
PA.9 9 10
PA.8 10 11
PF.6 12
Voo 13
PF.5 11 14
PF.4 12 15
PF.3 13 16
PF.2 14 17
PC.7 18
PC.6 19
PA.7 15 20
PA.6 16 21
Vss 22
Voo 23
LDO_CAP 24
PA5 17 25
PA.4 18 26
PA.3 19 27
PA.2 20 28
PA.1 21 29
PA.O 22 30
Voo 23 31
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NRESET 24 32
PF.0 25 33
PF.1 26 34
PC.5 27 35
PC.4 28 36
PC.3 29 37
PC.2 30 38
PC.1 31 39
PC.0 32 40
PD.3 41
PD.2 42
PD.1 43
PD.O 44
PA.12 33 45
PA.13 34 46
PA.14 35 47
PA.15 36 48
Vss 37 49
LDO_CAP | 38 50
Voo 39 51
PC.14 40 52
PB.15 41 53
PB.14 42 54
PB.13 43 55
PB.12 44 56
AVpp 45 57
Vrer 58
AVss 46 59
PB.11 60
PB.10 61
PB.9 62
PB.8 63
PB.7 47 64
PB.6 48 1
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MA433 Series
4.3  Pin Functional Description
4.3.1 MA433 Series Summary Function Pin Description
Group Pin Name Type Description
ACMPO_N A Analog comparator 0 negative input pin.
ACMPO_O (@) Analog comparator 0 output pin.
ACMPO_PO A Analog comparator 0 positive input O pin.
ACMPO ACMPO_P1 A Analog comparator 0 positive input 1 pin.
ACMPOQ_P2 A Analog comparator 0 positive input 2 pin.
ACMPO_P3 A Analog comparator 0 positive input 3 pin.
ACMPO_WLAT [ Analog comparator 0 window latch input pin
ACMP1_N A Analog comparator 1 negative input pin.
ACMP1_O (0] Analog comparator 1 output pin.
ACMP1_PO A Analog comparator 1 positive input 0 pin.
ACMP1 ACMP1_P1 A Analog comparator 1 positive input 1 pin.
ACMP1_P2 A Analog comparator 1 positive input 2 pin.
ACMP1_P3 A Analog comparator 1 positive input 3 pin.
ACMP1_WLAT | Analog comparator 1 window latch input pin
BPWMO_CHO 1/0 BPWMO channel 0 output/capture input.
BPWMO_CH1 1/0 BPWMO channel 1 output/capture input.
BPWMO_CH2 1/0 BPWMO channel 2 output/capture input.
BPWMO
BPWMO_CH3 1/0 BPWMO channel 3 output/capture input.
BPWMO_CH4 1/0 BPWMO channel 4 output/capture input.
BPWMO_CH5 1/0 BPWMO channel 5 output/capture input.
BPWM1_CHO 1/0 BPWML1 channel 0 output/capture input.
BPWM1_CH1 1/0 BPWM1 channel 1 output/capture input.
BPWM1_CH2 1/0 BPWML1 channel 2 output/capture input.
BPWM1
BPWM1_CH3 1/0 BPWML1 channel 3 output/capture input.
BPWM1_CH4 1/0 BPWML1 channel 4 output/capture input.
BPWM1_CH5 1/0 BPWML1 channel 5 output/capture input.
CANO_RXD | CANO bus receiver input.
CANO
CANO_TXD (0] CANO bus transmitter output.
CAN1_RXD | CANL1 bus receiver input.
CAN1
CAN1_TXD (0] CAN1 bus transmitter output.
CLKO CLKO e} Clock Out
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Group Pin Name Type Description
EADCO_CHO A EADCO channel 0 analog input.

EADCO_CH1 A EADCO channel 1 analog input.
EADCO_CH2 A EADCO channel 2 analog input.
EADCO_CH3 A EADCO channel 3 analog input.
EADCO_CH4 A EADCO channel 4 analog input.
EADCO_CH5 A EADCO channel 5 analog input.
EADCO_CH®6 A EADCO channel 6 analog input.
EADCO_CH7 A EADCO channel 7 analog input.

EADCO EADCO_CH8 A EADCO channel 8 analog input.

EADCO_CH9 A EADCO channel 9 analog input.
EADCO_CH10 A EADCO channel 10 analog input.
EADCO_CH11 A EADCO channel 11 analog input.
EADCO_CH12 A EADCO channel 12 analog input.
EADCO_CH13 A EADCO channel 13 analog input.
EADCO_CH14 A EADCO channel 14 analog input.
EADCO_CH15 A EADCO channel 15 analog input.
EADCO_ST | EADCO external trigger input.
ECAPO_ICO | Enhanced capture unit O input 0 pin.

ECAPO ECAPO_IC1 | Enhanced capture unit O input 1 pin.
ECAPO_IC2 | Enhanced capture unit O input 2 pin.
EPWMO_BRAKEO | EPWMO Brake 0 input pin.

EPWMO_BRAKE1 | EPWMO Brake 1 input pin.

EPWMO_CHO 1/0 EPWMO channel 0 output/capture input.
EPWMO_CH1 1/0 EPWMO channel 1 output/capture input.
EPWMO_CH2 1/0 EPWMO channel 2 output/capture input.

EPWMO EPWMO_CH3 1/0 EPWMO channel 3 output/capture input.
EPWMO_CH4 1/0 EPWMO channel 4 output/capture input.
EPWMO_CH5 1/0 EPWMO channel 5 output/capture input.
EPWMO_SYNC_IN | EPWMO counter synchronous trigger input pin.
EPWMO—SYNC—OU (0] EPWMO counter synchronous trigger output pin.
12C0_SCL 1/0 12CO0 clock pin.

12C0 12C0_SDA 1/0 12C0 data input/output pin.
12C0_SMBAL (0] 12C0 SMBus SMBALTER pin
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Group Pin Name Type Description
12C0_SMBSUS (0] 12C0 SMBus SMBSUS pin (PMBus CONTROL pin)
12C1_SCL 110 12C1 clock pin.
12C1_SDA 1/0 12C1 data input/output pin.
12C1
12C1_SMBAL e} 12C1 SMBus SMBALTER pin
12C1_SMBSUS (0] 12C1 SMBus SMBSUS pin (PMBus CONTROL pin)
12S0_BCLK (0] 12S0 bit clock output pin.
12S0_DlI | 12S0 data input pin.
12S0 12S0_DO (0] 12S0 data output pin.
12S0_LRCK (0] 12S0 left right channel clock output pin.
12S0_MCLK (0] 12S0 master clock output pin.
Serial wired debugger clock pin.
ICE_CLK |
Note: It is recommended to use 100 kQ pull-up resistor on ICE_CLK pin.
e \CE_DAT /o Serial wired debugger data pin.
Note: It is recommended to use 100 kQ pull-up resistor on ICE_DAT pin.
INTO INTO | External interrupt O input pin.
INT1 INT1 [ External interrupt 1 input pin.
INT2 INT2 | External interrupt 2 input pin.
INT3 INT3 | External interrupt 3 input pin.
INT4 INT4 | External interrupt 4 input pin.
INT5 INT5 | External interrupt 5 input pin.
INT6 INT6 | External interrupt 6 input pin.
INT7 INT7 | External interrupt 7 input pin.
QEIO_A | QEIO phase A input
QEIO QEIO_B I QEIO phase B input
QEIO_INDEX | QEIO index input
QSPIO_CLK 1/0 Quad SPIO serial clock pin.
QSPIO_MISOO0 1/0 Quad SPI0 MISOO0 (Master In, Slave Out) pin.
QSPI0O_MISO1 110 Quad SPI0 MISO1 (Master In, Slave Out) pin.
QsPIo QSPIO_MOSIO 1/0 Quad SPI0 MOSIO (Master Out, Slave In) pin.
QSPI0_MOSI1 110 Quad SPI0 MOSI1 (Master Out, Slave In) pin.
QSPIO_SS 1/0 Quad SPIO slave select pin.
SPI0_CLK I/0 SPIO0 serial clock pin.
SPIO SPIO_I2SMCLK 1/0 SPIO0 I12S master clock output pin
SPIO_MISO I/0 SPI0 MISO (Master In, Slave Out) pin.
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Group Pin Name Type Description
SPI0_MOSI 1/0 SPI0 MOSI (Master Out, Slave In) pin.
SPIO_SS I/0 SPIO slave select pin.
SPI1_CLK 1/0 SPI1 serial clock pin.
SPI1_I2SMCLK I/0 SPI1 12S master clock output pin
SPI1 SPI1_MISO 1/0 SPI1 MISO (Master In, Slave Out) pin.
SPI1_MOSI I/0 SPI1 MOSI (Master Out, Slave In) pin.
SPI1_SS 1/0 SPI1 slave select pin.
T™MO 1/0 Timer0 event counter input/toggle output pin.
™ TMO_EXT 1/0 Timer0 external capture input/toggle output pin.
™1 1/0 Timerl event counter input/toggle output pin.
T TM1_EXT 1/0 Timerl external capture input/toggle output pin.
™2 1/0 Timer2 event counter input/toggle output pin.
™ TM2_EXT 1/0 Timer2 external capture input/toggle output pin.
T™3 1/0 Timer3 event counter input/toggle output pin.
™ TM3_EXT 1/0 Timer3 external capture input/toggle output pin.
UARTO_RXD [ UARTO data receiver input pin.
UARTO_TXD (0] UARTO data transmitter output pin.
UARTO
UARTO_nCTS | UARTO clear to Send input pin.
UARTO_nRTS (0] UARTO request to Send output pin.
UART1_RXD | UART1 data receiver input pin.
UART1_TXD (0] UART1 data transmitter output pin.
UART1
UART1_nCTS | UART1 clear to Send input pin.
UART1 _nRTS (0] UART1 request to Send output pin.
UART2_RXD | UART?2 data receiver input pin.
UART2_TXD (0] UART2 data transmitter output pin.
UART2
UART2_nCTS | UART2 clear to Send input pin.
UART2_nRTS (0] UART2 request to Send output pin.
UART3_RXD | UARTS3 data receiver input pin.
UART3_TXD (0] UARTS3 data transmitter output pin.
UART3
UART3_nCTS | UARTS3 clear to Send input pin.
UART3_nRTS (0] UARTS3 request to Send output pin.
USB_D+ A USB differential signal D+.
uUsB USB_D- A USB differential signal D-.
USB_OTG_ID | USB__ identification.
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Group Pin Name Type Description
USB_VBUS P Power supply from USB host or HUB.
USB_VBUS_EN (0] USB external VBUS regulator enable pin.
USB_VBUS_ST | USB external VBUS regulator status pin.
X32_IN | External 32.768 kHz crystal input pin.
X X32_0OuUT (@) External 32.768 kHz crystal output pin.
XT1_IN | External 4~24 MHz (high speed) crystal input pin.
X XT1_OUT (@) External 4~24 MHz (high speed) crystal output pin.
AVpp P Power supply for internal analog circuit.
AVss P Ground pin for analog circuit.

LDO output pin.

LDO_CAP A Note: This pin needs to be connected with a capacitor whose value can
be found in General operating conditions table in Datasheet.

Power supply for I/O ports and LDO source for internal PLL and digital

Voo P circuit.
Power

ADC reference voltage input.

Vrer A . . .
Note: