)l

Z

._]
c

YTM32B1MEOX Data Sheet

Support: YTM32B1MEO5GOMLQT, YTM32B1MEO5GOMLLT, YTM32B1MEO5GOMLHT,
YTM32B1MEO5GOMLHIT

Document Number: YTM32B1MEOx DS

Rev.1.7,2023/7/28



Yuntu Microelectronics

1 Features Summary

« AEC-Q100 qualified

+ ASIL B compliant

+ 32-bit Cortex-M33 with FPU and DSP, up to 120 MHz

+ Upto 1 MB Program Flash memory and 256 KB Data
Flash with ECC support

« Upto 128 KB SRAM
- Support ECC feature
- Two 16 KB SRAM blocks which support data

retention in Powerdown mode

+ 32 bytes register file which supports data retention in
Powerdown mode

+ Provide multiple clock sources including:

- 96 MHz Fast Internal RC Oscillator(FIRC)

4~40 MHz Fast Crystal Oscillator(FXOSC)

Up to 120 MHz Phase-Locked Loop(PLL)

12 MHz Slow Internal RC Oscillator(SIRC)

- 32.768 KHz Slow Crystal Oscillator(SXOSC)

« Power Control Unit (PCU) with internal regulators
capable of supporting multiple power modes
including:

- Active
- Sleep

Deepsleep

Standby
- Powerdown

« Support up to 32 WKU pins to wake up from
Powerdown mode

« 16 DMA channels with up to 70 hardware trigger
sources

+ Human-machine interface
- Upto 126 general-purpose input/output (GPIO)
- Externalinterrupt

+ Analog modules providing precision mixed-signal
capabilities, including:

- Support temperature sensor

Timers

- OneTimer (TMR)

One 4-channel Periodic Timer (pTMR)

One Low Power Timer (IpTMR)

Six Enhanced Timer (eTMR)

One Real-Time Clock (RTC)

- Two Programmable Trigger Unit (PTU)

Serial communication interfaces

- Six FlexCAN modules with FD

- Six LINFlexD modules

- Six SPI modules

- Three 12C modules

I/O supporting 2.97 V ~ 5.5V supply

Wide operating voltage ranges (2.97 ~ 5.5 V) with fully

functional flash memory program/erase/read

operations

Temperature range:

- Ambient operating temperature: -40 °C ~ 125°C

- Junction operating temperature: -40°C ~ 150 °C

Security and Safety features are supported as follows:

- Cyclic Redundancy Checker (CRC)

- Hardware Cryptography Unit (HCU) which supports
AES/SM4/SHA

- True Random Number Generator (TRNG)

- Clock Monitor Unit (CMU)

- Watchdog (WDG)

- External watchdog (EWDG)

- MPU for dynamic task protection (16 regions)

- Peripheral Protection Unit (PPU)

- Interrupt Monitor (INTM)

- ECC Management Unit (EMU)

Debug functionality

- Joint Test Action Group (IEEE 1149.1 standard)

- Serial Wire Debug (SWD)

Package options

- Two 12-bit, 2Msps SAR ADCs, up to 48 external - 144-pin LQFP
channels and 7 internal channels - 100-pin LQFP
- On-chip Analog Comparator (ACMP) with 8-bit DAC, - 64-pin LQFP
up to 8 channels
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2 Overview

YTM32B1MEOx series provide the highly scalable portfolio of ARM® Cortex’-M33 MCUs in the automotive
industry with the Arm Cortex-M33 core at higher frequency, more memory, ASIL-B rating and advanced
security module. With 2.97 ~ 5.5V supply and focus on exceptional EMC/ESD robustness, YTM32B1MEOx
series devices are well suited to a wide range of applications in electrical harsh environments, and are
optimized for cost-sensitive applications offering low pin-count option.

The YTM32B1MEOx series offer a broad range of memory, peripherals and package options. They share
common peripherals and pin counts allowing developers to migrate easily within an MCU family or among
the MCU families to take advantage of more memory or feature integration. This scalability allows
developers to standardize on the YTM32B1MEOx series for their end product platforms, maximizing
hardware and software reuse and reducing time-to-market.

3 Block Diagram

8 )
YTM32B1MEOXx
ARM Cortex-M33 System Memories Clocks
Core
-y om e R | FIRC  96MHz |
B | |
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REGFILE
NVIC RCU U 328
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Figure 1: YTM32B1MEOx Block Diagram

4 Features

The following sections describe the high-level module features for YTM32B1MEOx device.

4.1 Core Modules
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4,1.1 ARM Cortex-M33

» ARM Cortex M33 core running up to 120 MHz
+ ARMv8-M MPU for dynamic task protection (16 regions)
+ Single cycle 32 x 32 bits multiply
+ 3-stage pipeline, thumb-2 technology
+ Digital Signal Processor (DSP)
+ Single Precision Floating Point Unit (FPv5), IEEE 754 compliant
+ Support for the instruction trace option:
- Embedded Trace Macrocell (ETM)
+ Binary compatible instruction set with the ARM Cortex M4/M7

4.1.2 Nested Vector Interrupt Controller (NVIC)

« 8 priority levels
« Upto 192 interrupt sources
+ Includes a single non-maskable interrupt

4.1.3 Debug Controller

+ 2-pin serial wire debug (SWD) provides external debugger interface

« Support JTAG port (IEEE 1149.1 standard)

+ Support ITM(Instruction Trace Macrocell): S/W Instrumentation Messaging + Simple Data Trace
Messaging + watch points Messaging

« Support ETM(Embedded Trace Macrocell): Used for instruction trace

« Support DWT(Data and Address Watch points): 8 flash breakpoints and 4 data watch points

4.2 System Modules
4.2.1 System Clock Unit (SCU)

« Fast Internal RC Oscillator(FIRC)
- Upto96 MHz
- Default system boot clock source
- Support trim for temperature and process
- Can be selected as PLL reference clock
« Slow Internal RC Oscillator(SIRC)
- Can be selected as system clock source
- Always on unless it is forced to be disable in standby mode
- Support trim for temperature and process
« Fast Crystal Oscillator(FXOSC)
- Support 4~40MHz crystal
- Can be selected as PLL reference clock
- Can be selected as system clock source
- Support bypass mode
+ Slow Crystal Oscillator(SXOSC)
- 32.768 KHz real time oscillator
- Can’t be selected as system clock
- Provides accurate clock to watchdog(WDG) and real time clock(RTC)
+ Phase-Locked Loop(PLL)
- Upto 120 MHz
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Contains voltage-controlled oscillator(VCO)
Support selectable reference clock

Contain Frequency lock detector

Can be selected as system clock source

Clock Monitor Unit(CMU)
- SCU contains 4 CMU blocks

- CMU monitors slow bus clock, FIRC clock, FXOSC clock and PLL clock

- FXOSC or SIRC clock can be selected as reference clock of CMU

- CMU can detect frequency out of range, loss of checked clock and loss of reference clock
SCU provides glitch free switcher to select system clock source

SCU provides system clock dividers to generate fast bus clock, slow bus clock and core clock

4.2.2 Power Control Unit (PCU)

Combination of internal and external voltage regulator options, offering a variety of power modes

+ Active POR providing brown-out detect

Low voltage reset for all system relevant power domains (LVR)
High voltage detect (HVD) as indication for software.

4.2.3 Reset Controller Unit (RCU)

Record the reset sources of most recent resets.
Configurable filter for reset pin.
Reset pin filter can work at both active and low power mode.

4.2.4 |P Controller (IPC)

Peripheral Bus clock enable

IPC clock source selection as follow
- PLL 120MHz

FIRC 96MHz

SIRC 12MHz

FXOSC 4~40MHz

SXOSC 32.768KHz

IPC clock divide values from 1 to 16
Peripheral software reset

4.2.5 Wakeup Unit (WKU)

Support for up to 32 external input pins and up to 3 internal modules with individual enable bits for MCU
interrupt from Powerdown mode.

Input sources may be external pins or from internal modules capable of running in Powerdown mode.
External input pins programmable for falling-edge, rising-edge, or any-edge detection.

Support to enable external input pin and filter detection in Powerdown mode.

Optional digital filters provided to qualify an external pin detect. Note that when the SIRC and SXOSC
clock is disabled, filters are disabled and bypassed.

4.2.6 Direct Memory Access (DMA)

All address range data transfer from source to destination
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+ Support separate source/destination data size configuration
- Word(32-bit), half word(16-bit), byte(8-bit) transfer size
+ Support separate source/destination address offset configuration
- Address increase/decrease/keep selectable
+ Up to DMA channels
- Fix priority and round-robin arbitration
- Support channel to channel link
+ Software/Hardware/Link trigger
+ Up to peripheral hardware triggers
« Internal data fifo for data transfer
« Support update DMA transfer information from system memory after transfer complete
« Support data transfer loop and trigger loop

4.2.7 Trigger Multiplex Unit (TMU)

+ Allow software to select the trigger sources for peripherals as trigger sources

4.2.8 Chip Integration Module (CIM)

+ System function configuration

« ADC/ACMP trigger synchronize selection

+ Software trigger generate

+ eTMR external clock and fault selection

« FPU interrupt enable

« System unique device identification (UID)

+ Flash memory and system RAM size configuration
+ Package configuration

+ FlexCAN FD feature configuration

4.3 Memories
4.3.1 Embedded Flash Module (EFM)

+ up to 1024 KB Program Flash(PFlash)
- it separates 2 blocks, each block includes 256 sectors, each sector is 2 KB
- support ECC
- support OTA
 up to 256 KB Data Flash(DFlash)
- itincludes 256 sectors, each sectoris 1 KB
- support ECC
3K bytes NVR Array with ECC includes 3 sectors, each sector is 1K bytes
Protection scheme against accidental program or erase operations
« Optional interrupt on command completion and status update

4.3.2 Register File (REGFILE)

+ Retain value during Powerdown mode.
+ Access through APB bus.
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4.3.3 On-chip SRAM

+ 64 KB TCML and 64 KB TCMU
« Support ECC feature
+ Two regions of 16KB SRAM which supports data retention in Powerdown mode

4.4 Analog
4.4.1 Analog-to-Digital Converter (ADC)

« Contain two ADC instances
- ADCO supports up to 24 external analog input channels, and 7 internal channels
- ADC1 supports up to 24 external analog input channels
+ Support 12-bit, 10-bit, 8-bit, and 6-bit single-ended configurable resolution
« Up to 2Msps for 12-bit resolution conversion performance
« Support DMA and conversion result FIFO with watermark
« Support multiple conversion modes
- Single mode
- Continuous mode
- Discontinuous mode
+ Support software/hardware trigger for ADC start conversion
+ Support two power saving modes
- Wait mode: prevent ADC overrun when FIFO is full
- Auto off mode: automatic control ADC power off
+ Support watchdog for conversion result monitoring
« Support interrupt generate
- Ready for conversion
End of sampling
End of conversion
End of sequence conversion
Overrun event
Watchdog event
« Support work and wake up when the chip under low power mode

4.4.2 Analog Comparator (ACMP)

« Upto 8channels
« Operational over the entire supply range
+ Inputs may range from rail to rail
« Programmable hysteresis control
« Selectable inversion on comparator output
« Function mode:
- Common mode
- Sample mode
- Window mode
- Continuous mode
* one-shot mode
* |loop mode
« All channels can be used to execute automatic comparison
« Support digital filter, the filter can be bypassed
« Two software selectable performance levels
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- Shorter propagation delay at the expense of higher power
- Low power with longer propagation delay

« Functionalin all power mode

« Support independent 8-bit DAC output to the comparator

« Support several interrupts
- For common/sample/window mode

- Generate interrupt on rising-edge, falling-edge or both edges of the comparator output
- For continuous mode
- Generate interrupt when the comparison results don’t match with expectations

+ Interrupt can be generated without any clock in common mode

+ A comparison event can be selected to trigger DMA transfer

4.5 Timers
4.5.1 Timer (TMR)

+ One 32-bit count-up timer with an 8-bit prescaler
+ Four 32-bit compare channels

+ Anindependent interrupt source for each channel
+ Ability to stop the timer in debug mode

4.5.2 Periodic Timer (pTMR)

« Timers can generate interrupts, and each channel can generate independent interrupt request
« Four channels of 32bit timers, each timer has independent timeout periods

+ Ability to stop in debug mode

+ Support chain mode to connect multiple timer to a longer timer

4.5.3 Low Power Timer (IpTMR)

«+ 16-bit time counter or pulse counter with compare
+ Optional interrupt can generate asynchronous wakeup from any low-power mode
« Hardware trigger output
« Counter supports free-running mode or reset on compare
+ Configurable clock source for prescaler/glitch filter
+ Configurable input source for pulse counter
- Rising-edge or falling-edge

4.5.4 Enhanced Timer (eTMR)

This chip contains 6 eTMRs (eTMRO, eTMR1, eTMR2, eTMR3, eTMR4, eTMR5), their features are divided into
common features and individual features.

The common features of all eTMRs are listed below:

+ Configurable initial and final counter values
« Contain 8 channels
« Support two clock sources

- Busclock

- External clock

Data Sheet YTM32B1MEOx Data Sheet, REV. 1.7, July 2023



Yuntu Microelectronics

« Support 7-bits clock prescaler
« Support three channel modes
- PWM mode
* |Independent mode for each channel
* Complementary mode for each pair of channels
- All channels support independent deadtime insertion
* Support dithering
* Channel output control (initialization, software control, mask control, double switch control, fault
control)
- Support 4 fault input sources
- Support fault input from TMU or pad
- Support fault input polarity control
- Support fault input filter
- Support fault input stretch
- Support fault event generated by combinational logic
* Relevant registers have buffer registers and support loading mechanism
- Output Compare mode
* The output can be configured to set, clear or toggle on match point
- Input Capture mode
* Support rising edges, falling edges or dual edges capture
* Support input filter with a prescaler
* Support capture test mode
* Support pulse width measure
« Support generating triggers
- Output triggers with adjustable pulse width on match point
- Output pulse with adjustable width by PWM
« Polarity control is available for each channel
+ Support GTB (Global Time Base)
« Support several interrupts
- Channel interrupt (capture interrupt and compare interrupt)
- Counter overflow interrupt
- Fault event interrupt
« Support DMA
+ Support counter running under debug mode

The individual features are listed below:

« Counter
- eTMR3 has a 32-bit counter
- Other eTMRs have a 16-bit counter
+ eTMR1 and eTMR2 support quadrature decoder mode
- Contain aindependent 16-bit counter with a clock prescaler
- Support 4 up-down counting modes
- Support phase A and phase B input filter
- Support quadrature decoder counter overflow interrupt
+ e€TMRO and eTMR3 support modulated output
« eTMR2 supports hall sensor input
+ €TMR1 and eTMR2 support input from ACMP
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4.5.5 Real-time Clock (RTC)

32-bit seconds counter with overflow flag and optional interrupt

Configurable 32-bit alarm

16-bit prescaler with compensation that can correct errors

Register write protection

Configurable 1,2, 4, 8, 16, 32, 64 or 128 Hz square wave output with optional interrupt
Lock support of register access for control and alarm register

4.5.6 Programmable Trigger Unit (PTU)

8 Configurable PTU channels for ADC hardware trigger

Each trigger output can be enabled/disabled independently
Configurable delay per pre-trigger output

Support Bypass of pre-trigger delay

Support software trigger source

Support Continuous Mode

Optional interrupt of counter and sequence error

Support pulse output as ACMP’s sample window

4.6 Security, Integrity and Safety
4.6.1 Cyclic Redundancy Check (CRC)

The following CRC polynomials are implemented:
- CRC4 (CRC-ITU):
X*+X+1
- CRC16 (CRC-CCITT):
X4+ X124+ X541
- CRC32 (CRC-ethernet):
X32+X26—|—X23+X22+X16+X12+X11—|—X10+X8+X7+X5+X4+X2+X+1
Programmable initial seed
Optional bit-swap in one byte is available for input data
Optional bit-swap in one word is available for output data
Optional bit-inversion is available for output data
8/16/32-bit access for CRC input data

4.6.2 Hardware Cryptography Unit (HCU)

Support 128-, 192- and 256-bit key length
Support both encryption and decryption
Support secure hardware key and flexible software key
Support several algorithm engines

- AES (ECB, CBC, CTR, CCM, CMAC)

- SM4 (ECB)

- SHA (SHA-256, SHA-384)

All data is in big-endian format

Support 1-, 8- and 16-bit data swap

Size of input/output FIFO is up to 32*32 bits
The input FIFO data is processed in 128 bits
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« Support DMA transport between chip memory and input/output FIFO
« Support several interrupts
- Operation done interrupt
- Input FIFO empty interrupt
- Output FIFO full interrupt
- Input FIFO overflow interrupt
- Output FIFO underflow interrupt
- Input/output FIFO watermark interrupt
+ Clock gating strategy is applied for engine core when input/output FIFO is not ready

4.6.3 True Random Number Generator (TRNG)

« Generate a 256-bit entropy

+ Monobit limit test

« Longrun test

+ 1ring OSC with clock checker
« 3interrupt source

4.6.4 Watchdog (WDG)

+ 32-bit countdown timer

+ Functional clock can be selected from SIRC and SXOSC
+ Support regular or window servicing mode

« Support reset request or interrupt for the first timeout
+ Hard and soft configuration lock bits

+ Support fixed key for dog feeding

4.6.5 External Watchdog (EWDG)

+ Selectable clock sources from SIRC_CLK or SXOSC_CLK

+ Programmable window and fixed service code for refresh the EWDG
+ Oneinput port to collect external safety critical signal input

« One output port to put the external circuits into safe mode

4.6.6 ECC Management Unit (EMU)

+ Two channels to ECC injection and report: TCML and TCMU

+ Two-stage enable mechanism to ECC injection and ECC report

+ Location and correction or non-correction error can be injected

+ ECC error interrupt under each enable register’s control

+ The last error information can be recorded, including address and syndrome

4.7 Communication Interfaces
4.7.1 Flexible Controller Area Network (FlexCAN)

+ Fullimplementation of the CAN FD protocol and CAN Specification 2.0, Part B
- Standard data frames

- Extended data frames
- Zero to sixty-four bytes data length
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- Programmable bit rate
- Content-related addressing

« Compliant with the ISO 11898-1 standard

+ Silicon-proven implementation passing ISO 16845-1:2016 CAN conformance tests

+ Flexible mailboxes configurable to store 0 to 8, 16, 32, or 64 bytes data length

« Each mailbox configurable as receive or transmit, all supporting standard and extended messages

« Individual Rx Mask registers per mailbox

« Full-featured Legacy Rx FIFO with storage capacity for up to 6 CAN frames and automatic internal pointer
handling with DMA support

+ Full-featured Enhanced Rx FIFO with storage capacity for up to 32 CAN FD frames and automatic internal
pointer handling with DMA support

« Transmission abort capability

+ Flexible message buffers, totaling 128 message buffers of 8 bytes data length each, configurable as Rx or
Tx

« Programmable clock source to the CAN Protocol Engine, either peripheral clock or oscillator clock

+ RAM not used by reception or transmission structures can be used as general purpose RAM space

+ Listen-Only mode capability

+ Programmable Loop-Back mode supporting self-test operation

+ Programmable transmission priority scheme: lowest ID, lowest buffer number, or highest priority

« Time stamp based on 16-bit free-running timer, with an optional external time tick or high-resolution
32-bit on-chip timer

+ Global network time, synchronized by a specific message

« Maskable interrupts

« Independence from the transmission medium (an external transceiver is assumed)

+ Short latency time due to an arbitration scheme for high-priority messages

+ Low-Power modes, with programmable Wake-Up on bus activity or matching with received frames
(Pretended Networking)

+ Transceiver Delay Compensation feature when transmitting CAN FD messages at faster data rates

« Remote request frames may be managed automatically or by software

« CAN bit time settings and configuration bits can only be written in Freeze mode

« Tx mailbox status (lowest priority buffer or empty buffer)

« ldentifier Acceptance Filter Hit Indicator (IDHIT) register for received frames

+ SYNCH bit available in Error in Status 1 register to indicate that the FlexCAN is synchronous with CAN bus

+ CRC status for transmitted message

+ Legacy Rx FIFO Global Mask register

+ Selectable priority between mailboxes and Rx FIFO during matching process

« Powerful Legacy Rx FIFO ID filtering, capable of matching incoming IDs against either 128 extended, 256
standard, or 512 partial (8 bit) IDs, with up to 32 ID Filter Table elements

« Powerful Enhanced Rx FIFO ID filtering, capable of matching incoming IDs against either 64 extended or
128 standard ID filter elements with three filtering schemes: mask + filter, range, and two filters without
mask

+ 100% backward compatibility with previous FlexCAN version

« Supports detection and correction of errors in memory read accesses. Each byte of FlexCAN memory is
associated to 5 parity bits. The error correction mechanism ensures that in this 13-bit word, errors in one
bit can be corrected (correctable errors) and errors in 2 bits can be detected but not corrected
(non-correctable errors).

« Supports Pretended Networking functionality in Low-Power modes: Doze mode, Deepsleep mode

4.7.2 LocalInterconnect Network (LINFlexD)

« LINFlexD common features in both LIN and UART mode:
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Support asynchronous functional clock from IPC

Fractional baud rate generator

Three operating modes for power saving and configuration registers lock
* |nitialization

* Normal

* Sleep

Test mode: Loop Back

Maskable interrupts

« LIN mode features include:

Support edge wakeup under low power mode

Support for LIN protocol versions 1.3, 2.0, 2.1 and 2.2
Bit rates up to 20 Kbit/s (LIN protocol)

Master/slave modes

Classic and enhanced checksum calculation and check
Single 8-byte buffer or FIFO for transmission/reception
Timeout management

Identifier filters

DMA interface

Support for 16 identifiers

Master mode with autonomous message handling
Wakeup event on dominant bit detection

True LIN field state machine

Advanced LIN error detection

Header, response and frame timeout

Slave mode

* Autonomous header handling

* Autonomous transmit/receive data handling
Identifier filters for autonomous message handling in slave mode
Separate clock for baud rate calculation

+ UART mode features include:

Full-duplex communication

Separate clock for baud rate calculation

7/8 bits data, parity

1/2/3 stop bits

12-bit + parity reception

4-byte buffer for reception; 4-byte buffer for transmission

12-bit counter for timeout management

The maximum baud rate achievable is ipg_baud_clk/4 Mbit/s

For bit rate < ipg_baud_clk/16 Mbit/s

* 16 times oversampling

* 3:1 majority voting

For ipg_baud_clk/16 Mbit/s < bit rate < ipg_baud_clk/8 Mbit/s

* Reduced oversampling programmable by software

* 3:1 majority voting for reduced oversampling of 8 samples per bit
Foripg_baud_clk/8 Mbit/s < bit rate < ipg_baud_clk/4 Mbit/s

* Reduced oversampling programmable by software

* 1:1 voting for all reduced oversampling of 4,5 and 6 samples per bit
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4.7.3 Serial Peripheral Interface (SPI)

« Support clock polarity and phase configuration
+ Configurable frame size

« Transmit/Receive FIFO

+ Supportsingle line mode

« Support Master and slave mode

« Support Transmit/Receive via DMA

4.7.4 Inter-Integrated Circuit (12C)

« Support standard, fast and ultra fast mode

+ Support 7-bit/10-bit address mode with master and slave
« Support SMBus mode

« Support multi-master arbitration and synchronization

+ Support Master and slave clock stretching

« Transmit/Receive FIFO (Master only)

+ Analog and digital filter on both SCL and SDA pins

« Support Transmit/Receive via DMA

4.8 Human Machine Interface
4.8.1 General Purpose Input/Output (GPIO)

+ Port Data Output register with corresponding set/clear/toggle registers

« Port Data Direction register

« Digital filter for data inputs

« Inversion for data inputs

+ Interrupt flag and enable registers for each pin

+ Support for edge sensitive (rising, falling, both) or level sensitive (low, high)
+ Asynchronous wake-up in low-power modes

« Pininterruptis functional in all digital pin muxing modes

4.8.2 Port Controller (PCTRL)

« Individual pull control fields with pullup, pulldown, and pull-disable support

« Individual slew rate field supporting fast and slow slew rates

+ Individual input passive filter field supporting enable and disable of the individual input passive filter on
selected pins

« Individual high drive strength enable on selected pins.

« Individual mux control field supporting analog or pin disabled, GPIO, and up to 6 chip-specific digital
functions

5 Ordering Information

The following chips are available for ordering.
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Table 1: Ordering Table

Product Memory Package 10 and ADC channel Communication
. GPIOs
Part number Flash | SRAM | Pincount | Package ADC channels FlexCAN
(Normal)
YTM32B1MEO5GOMLQT | 1.25MB | 128KB 144 LQFP 126 48 6
YTM32B1MEO5GOMLLT | 1.25MB | 128KB 100 LQFP 87 32 6
YTM32B1MEO5GOMLHT | 1.25MB | 128KB 64 LQFP 56 27 6
YTM32B1MEO5GOMLHIT | 1.25MB | 128KB 64 LQFP 56 27 6

5.1 Part Numbers

Product Status 4|

MCU Type
Product Line
Generation
Level

Major Revision
Memory Size

YIM32B1MEOS5GOMLQ I' T

Reserved

Ambient Temperature
Package

Optional Feature
Packing

Figure 2: Part Numbers Field
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The part numbers field description is shown as below.

Table 2: Part Number Field Description

B Product Line

Field | Description Values
YTM | Product Status YTM: Qualified
PTM: Prototype
32 |[MCU Type 32: 32-bit
B: General

D: Dashboard
P: Powertrain

V: Vision
N: Network
1 Generation 1st generation product
Hx: High end
Mx | Level Mx: Middle end
Lx: Low end
0 Major Revision 1st revision
1 2 3 4 5
. H 2M  (4M |6M |8M |-
5 Memory Size
M 64K |[128K|256K|512K|1M
L 8K 16K [|32K |64K |128K
GO |Reserved Reserved
C:-40°C~85°C
. V:-40°C ~105°C
M Ambient Temperature M: -40°C ~125°C
W: -40°C ~150°C
Pin Counts |LQFP |QFN |BGA |- -
32 LE FM |- - -
48 LF - - - -
64 LH - - - -
LQ |Package 100 LL |- MH |- -
144 LQ |- - - -
176 LU - - - -
257 - - MM |- -
289 - - MQ |- -
I Optional Feature I: ISELED

T' | Packing

T: Trays/Tubes
R: Tape and Reel

1. The chip mark will not contain packing information

6 Electrical Characteristics

6.1 Ratings

Data Sheet
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6.1.1 Thermal Operating Characteristics

Symbol Patameter Value Unit
Min. Typ. Max.

TA c—Grade Part Ambient temperature under bias -40 - 85 °C
T c—Grade Part Junction temperature under bias -40 - 105 °C
TA v_Grade Part Ambient temperature under bias -40 - 105 °C
T v—Grade Part Junction temperature under bias -40 - 125 °C
TA M—Grade Part Ambient temperature under bias -40 - 125 °C
T, M—Grade Part Junction temperature under bias -40 - 150 °C

6.1.2 Moisture Handling Ratings

Symbol Description Min. Max. Unit Notes

MSL Moisture sensitivity level - 3 - 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount

Devices

6.1.3 ESD Handling Ratings

Symbol Description Min. Max. | Unit | Notes
A Electrostatic discharge voltage, human body model -4000 4000 Vv 1
Electrostatic discharge voltage, charged-device model
Veow All pins except the corner pins -500 500 % 2
Corner pins only -750 750 v
ILaT Latch-up current at ambient temperature of 125°C -100 100 mA 3
Latch-up current at ambient temperature of 25 °C -200 200 mA

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model (HBM)
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for
Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components

3. Determined according to JEDEC Standard JESD78, IC Latch-Up Test.

6.2 DC Characteristics

6.2.1 Absolute Maximum Ratings
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Symbol Description Min. Max. Unit | Notes
Vpb Supply voltage -0.3 5.8! Vv
Ivop Maximum current into Vpp - 500 mA
Vio Digital/Analog 10 Input voltage -0.3 Vpp + 0.3 v
lo Instantaneous maximum current of single pin -25 25 mA
Vbpa Analog supply voltage Vpp - 0.3 | Vpp +0.3 v

1. 60 seconds lifetime - No restrictions i.e. the part is not held in reset and can switch.

10 hours lifetime - The part is held in reset by an external circuit i.e. the part cannot switch.

NOTE:

+ The maximum ratings are the limits to which the device can be subjected without permanently
damaging the device.

+ The device is not guaranteed to operate properly at the maximum ratings. Exposure to the absolute
maximum rating conditions for extended periods may affect device reliability.

6.2.2 Voltage and Current Operating Requirements

Symbol Description Min. | Max. | Unit | Notes
Vbb Supply voltage 297 | 5.5 Vv
Vbba Analog supply voltage 297 | 5.5 Vv
VREFH Reference voltage 2.97 | 5.5 v
Vb — Vopa | Vop to Vppa differential voltage -0.1 | 0.1 v
licio DC injection current - single pin
Vin <Vss - 0.3V (Negative current injection) -3 - mA 1
Vin <Vss + 0.3V (Positive current injection) - 3 mA
lccont Contiguou§ pin D; injgction current — regiopal limit,.includes _ 25 | ma
sum of positive rejection currents of 16 contiguous pins

1. All pins are internally clamped to Vss and Vpp through ESD protection diodes. If Vy is less than Vss - 0.3V or greater than Vpp + 0.3V, a current
limiting resistor is required. The negative DC injection current limiting resistor is calculated as R = (Vss-0.3V-Viy)/ |licio|. The positive injection
current limiting resistor is calculated as R = [Vin—(Vpp + 0.3V)]/ [licio]- The actual resistor values should be an order of magnitude higher to

tolerate transient voltages.

6.2.3 DC Electrical Specifications at 3.3V

V .
Symbol Patameter alue Unit Notes
Min. Typ. Max.
Vb I/O0 supply voltage 2.97 3.3 4.0 v
Vin Input buffer high voltage 0.7 *Vpp - Vpp +0.3 Vv
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Table 8 continued from previous page

Symbol Patameter value Unit Notes
Min. Typ. Max.
Vi Input buffer low voltage Vss - 0.3 - 0.3 *Vpp Vv
Vhys Input buffer hysteresis 0.06 * Vpp - - Vv
Normal drive /O current source
loh capability measured when - 10.4 - mA
pad = (VDD - 0.8V)
Normal drive I/O current sink
lot capability measured when - 11.4 - mA
pad =0.8V
Hi-Z (Off state) leakage ~ 5 _ nA
lleak current (per pin) @25°C
Hi-Z (Off state) leakage
current (per pin) @150°C B 445 - nA
Output high voltage
Vou
Normal drive pad
(2.97V < Vpp < 4.0V, loy = -2.8mA) Voo -0.8 - - v
Output low voltage
VoL
Normal drive pad _ ) 0.8 v
(297V < VDD < 40V, |o|_ = -28mA) )
Output low current total for
lout all ports - h 100 mA
Input leakage current (per pin) for full temperature range
hn All pins other than high drive _ . ] A
port pins @25°C
All pins other than high drive
port pins @150°C - 120 - nA
Rpy Internal pull-up resistors 20 - 100 kQ
Rpp Internal pull-down resistors 20 - 105 kQ
6.2.4 DC Electrical Specifications at 5.0V
Symbol Patameter value Unit Notes
Min. Typ. Max.
Voo 1/0 supply voltage 4 5 5.5 v
Vin Input buffer high voltage 0.65 * Vpp - Vpp +0.3 v
Vi, Input buffer low voltage Vss - 0.3 - 0.35* Vpp v
Vhys Input buffer hysteresis 0.06 * Vpp - - Vv
Normal drive I/O current source
loh capability measured when - 10 - mA
pad = (VDD - 0.8V)
Normal drive I/O current sink
lol capability measured when - 10 - mA
pad =0.8V
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Table 9 continued from previous page

Symbol Patameter Value Unit Notes
Min. Typ. Max.
Hi-Z (Off state) leakage
; > - 4 - nA
leak current (per pin) @25°C
Hi-Z (Off state) leakage
current (per pin) @150°C h >80 h nA
Output high voltage
Vou
Normal drive pad
(2.97V < Vpp < 4.0V, loy = -2.8mA) Vop-08 - B v
Output low voltage
VoL
Normal drive pad ~ _ 0.8 v
(2.97V < Vpp < 4.0V, Io =-2.8mA) :
Output low current total for
lour all ports N - 100 g
Input leakage current (per pin) for full temperature range
I All pins other than high drive ~ 1 _ A
port pins @25°C
All pins other than high drive
port pins @150°C h » - nA
Rpy Internal pull-up resistors 20 - 70 kQ
Rep Internal pull-down resistors 20 - 70 kQ
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6.2.5 Power and Ground Pins

Ee)

230

<< <<
i Voo11
Cuoo1t
ir Voozs
144 LQFP 100 LQFP
Package Package
24 2 < <
ﬂmm Vooi1
£
im’m Voo2s
64 LQFP VE:II
Vss
T Vo Package =
Ve
“anc Chrer
I 1Vss
Figure 3: Pinout Decoupling
Symbol Description Min. Typ. Max. Unit
Crer'? ADC reference high decoupling capacitance - 100 - nF
Cpec?? Recommended decoupling capacitance - 100 - nF
Cvppi1 Internal PMC, LDO voltage - 2.2 - uF
Cvbp11_FILT Internal PMC, LDO voltage, ripple filter - 100 - nF
Cvbp2s Internal PMC, LDO voltage - 220 - nF

1. Forimproved ADC performance it is recommended to use 1 nF X7R/COG and 10 nF X7R ceramics in parallel.

2. The capacitors should be placed as close as possible to the VREFH/VREFL pins or corresponding VDD/VSS pins.

3. The requirement and value of of CDEC will be decided by the device application requirement.
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6.2.6 POR, LVR and LVD Operating Requirements

Symbol Description Min. | Typ. | Max. | Unit | Notes
Vpor Rising and falling Vpp POR detect voltage - 2.0 - Vv
Vivp Falling low-voltage threshold 2.7 - 2.9 Vv

Vivp_HysT LVD hysteresis - 20 _ mv

6.2.7 Power Mode Transition Operating Behaviors

Description System clock Frequency Min. Typ. Max.
SLEEP -> ACTIVE FIRC 96MHz - 800ns >
SLEEP -> ACTIVE FXOSC 24MHz - 14.2us -
SLEEP -> ACTIVE PLL 120MHz - 200ns -

DEEPSLEEP -> ACTIVE FIRC 96MHz - 800ns -
DEEPSLEEP -> ACTIVE FXOSC 24MHz - 584us -
DEEPSLEEP -> ACTIVE PLL 120MHz - 907us -
STANDBY -> ACTIVE FIRC 96MHz - 800ns -
STANDBY -> ACTIVE FXOSC 24MHz - 900us -
STANDBY -> ACTIVE PLL 120MHz - 951us -
POWERDOWN -> ACTIVE FIRC 96MHz - 120us -
POWERDOWN -> ACTIVE FXOSC 24MHz - 228us -
POWERDOWN -> ACTIVE PLL 120MHz - 202us -
Tror FIRC(reset value) 96MHz - 350us -

6.2.8 Power Consumption

Clock A . .
Mode Symbol configuration Description Temperature | Min | Typ | Max | Units
ACTIVE IDD_ACTIVE FIRC Running coremark in flash, all 25°C - | 323 - mA
peripheral clock enabled.
core @96MHz, bus @48MHz Vpp=5V 125°C - | 38| - mA
Running coremark in flash, all 25°C - | 179 | - mA
peripheral clock disabled.
core @96MHz, bus @48MHz Vpp=5V 125°C - 1202 | - mA
Running while(1) loop in flash, all 25°C ~ | 216 | - mA
peripheral clock enabled.
core @96MHz, bus @48MHz Vpp=5V 125°C - | 302| - mA
Running while(1) loop in flash, all 25°C - 132 - mA
peripheral clock disabled.
core @96MHz, bus @48MHz Vpp=5V 125°C - 157 - mA
FXOSC Running coremark in flash, all 25°C - 1141 ] - mA
peripheral clock enabled.
core @24MHz, bus @12MHz Vpp=5V 125°C - | 165 ]| - mA
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Table 13 continued from previous page

Clock . . .
Mode Symbol configuration Description Temperature | Min | Typ | Max | Units
Running coremark in flash, all o
peripheral clock disabled. 25°C S| %A - | mA
core @24MHz, bus @12MHz Vpp=5V 125°C - 11.7 - mA
Running while(1) loop in flash, all 25°C - | 124 ] - mA
peripheral clock enabled.
core @24MHz, bus @12MHz Vpp=5V 125°C - | 148 | - mA
Running while(1) loop in flash, all 25°C | 77 _ mA
peripheral clock disabled.
core @24MHz, bus @12MHz Vpp=5V 125°C 1100l - | ma
PLL Running coremark in flash, all 25°C - | 379 | - mA
peripheral clock enabled.
core @120MHz Vpp=5V 125°C - 1402 | - | mA
Running coremark in flash, all 25°C - 1203 | - mA
peripheral clock disabled.
core @120MHz Vpp=5V 125°C - 25| - | mA
Running while(1) loop in flash, all 25°C -~ | 325| - mA
peripheral clock enabled.
core @120MHz Vpp=5V 125°C ~ | 351 - mA
Running while(1) loop in flash, all 25°C - | 150 - mA
peripheral clock disabled.
core @120MHz Vpp=5V 125°C - | 174 | - mA
Running while(1) loop in sram, all 25°C - | 339 | - mA
peripheral clock enabled.
core @120MHz Vpp=5V 125°C - | 377 | - mA
Running while(1) loop in sram, all 25°C ~ 174 | - mA
peripheral clock disabled.
core @120MHz Vpp=5V 125°C - | 200 - mA
SLEEP Ipp_SLEEP Sleep mode current, Vpp=5V <25°C - |17 ] - | mA
PLL Core Frequency @120MHz
SIRC, SXOSC enabled 125°C - | 140 | - mA
DEEPSLEEP Ibp_peePsLEEP PLL Deepsleep mode current, Vpp=5V <25°C - 19 - mA
SIRC, SXOSC disabled
125°C - 3.9 - mA
Deepsleep mode current, Vpp=5V <25°C - 2.1 - mA
SIRC enabled, SXOSC disabled
125°C - 4.0 - mA
Deepsleep mode current, Vpp=5V <25°C - 2.0 - mA
SIRC disabled, SXOSC enabled
125°C - 4.0 - mA
STANDBY Ibp_sTanpBY PLL Standby mode current, Vpp=5V <25°C - |25L1) - HA
SIRC, SXOSC disabled
125°C - 2.1 - mA
Standby mode current, Vpp=5V <25°%C - 3602 - BA
SIRC enabled, SXOSC disabled
125°C - 2.2 - mA
Standby mode current, Vpp=5V <25°C - | 258 - HA
SIRC disabled, SXOSC enabled
125°C - 2.1 - mA
Powerdown mode current, Vpp=5V <25°C - | 452 - BA
SIRC, SXOSC disabled
125°C - 2647 - | pA
POWERDOWN | Ipp_powerDownN PLL Powerdown mode current, Vpp=5V <25°%C - | 1029 - 1A

SIRC enabled, SXOSC disabled
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Table 13 continued from previous page

Clock i . .
Mode Symbol configuration Description Temperature | Min | Typ | Max | Units
125°C - |3275] - uA
Powerdown mode current, Vpp=5V <25°C - | 521 - HA
SIRC disabled, SXOSC enabled
125°C - |2716| - LA

6.2.9 Power Sequence
Hardwares must follow the sequence below to ensure that the chip is powered up properly.
1. VDD must be powered up first.

2. VDDA must be powered up later than or at the same time as VDD.
3. VREFH must be powered up later than or at the same time as VDDA.

VDD
T1=0
VDDA { _
T2 e T2=>0
VREFH
Figure 4: Power Sequence
6.3 AC Characteristics
6.3.1 Device Clock Specifications
Symbol Description Min. Typ. Unit Notes
feore System and core clock - 120 MHz
fibus Fast bus clock - 120 MHz
fobus Slow bus clock - 40 MHz

6.3.2 1/0 Electrical Characteristics
6.3.2.1 AC Electrical Characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50% point, and the rise
and fall times are measured at the 20% and 80% points, as shown in the following figure.
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High

Fall Time

Low
Input Singial Vi
Midpoint1J\’X

—{ |~— Rise Time
The midpoint is Vi +(Vik — Vi) /2

Figure 5: Input Signal Measurement Reference

All digital I/0 switching characteristics, unless otherwise specified, assume that the output pins have the
following characteristics.

+ C_ = 30pF loads
«  Normal drive strength

6.4 Peripheral Operating Requirements and Behaviors
6.4.1 FXOSC(4~40 MHz) Characteristics

The following diagram is FXOSC circuit.

Figure 6: FXOSC Diagram

Symbol Description Min. | Typ. | Max. | Unit | Notes
loposc | FXOSC oscillator - 0.4 - mA
Texoscsu | FXOSC startup time (24MHz oscillator) - 0.5 - ms
Drxosc | Duty of FXOSC (24MHz oscillator) 45 - 55 %
Fexosc | FXOSC frequency range 4 - 40 | MHz
C, Load capacitance - - - pF 1
C Load capacitance - - - pF
Rr FXOSC Internal feedback resistor - 500 - KO
Vpp Peak-to-peak amplitude of oscillation (24MHz oscillator) - 2.25 - \Y

Data Sheet YTM32B1MEOx Data Sheet, REV. 1.7, July 2023



Yuntu Microelectronics

1. Depending on the oscillator manual, C, = (C; * C2/(C1 + C2)) + Cs. For crystal load balance, C; = C;. Cs is parasitic capacitors, C, is load

capacitor of oscillator, calculate C; and C; according to this formula.

6.4.2 SXOSC(32.768 KHz) Characteristics

The following diagram is SXOSC circuit.

Figure 7: SXOSC Diagram

Symbol Description Min. | Typ. | Max. | Unit | Notes
Fsxosc | Oscillator crystal frequency - 32.768 - KHz
Ibposc | SXOSC oscillator - 6 - LA
Tstartup | SXOSC startup time (32.768KHz oscillator) - - 1 S
Dsxosc | Duty of SXOSC (32.768KHz oscillator) 475 50 52.5 %
C, Load capacitance - - - pF 1
C Load capacitance - - - pF
Rr SXOSC feedback resistor - 7 - MQ 2
Vpp Peak-to-peak amplitude of oscillation (32.768KHz oscillator) - 2.4 - v

1. Depending on the oscillator manual, C, = (C; * C2/(C1 + C2)) + Cs. For crystal load balance, C; = C;. Cs is parasitic capacitors, C, is load
capacitor of oscillator, calculate C; and C; according to this formula.

2. The feedback resistor is internal

6.4.3 PLL Characteristics

Symbol Description Min. Typ. Max. Unit Notes
Fref PLL reference frequency range 8 - 9% MHz
Finput PLL input frequency 8 - 48 MHz 5
Fuco VCO frequency 200 - 240 MHz
Fout Out frequency 100 - 120 MHz 1,4
Npre Reference clock predivider 1 - 16 2
Ngiv VCO feedback divider 10 - 64 3
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1. PLL OUT divideris 2, Fout = Fyco/2

2. PLL clock pre-divider is from 1 to 16. If need to re-configure. It is recommended to switch to other clock source, then disable PLL, and configure

PLL predivider, switch to PLL, and enable it finally.

3. PLL clock feedback divider is from 10 to 63. It is recommended to switch to other clock source, then disable PLL, and configure PLL predivider,

switch to PLL, and enable it finally.

Fref

4. Fout = Z*Verre * Ngiv
Fref

5. Finput = N;e

6.4.4 FIRC(96 MHz) Characteristics

Symbol Description Min. Typ. Max. Unit Notes
Frirc Fast internal reference frequency - 96 - MHz
FIRC frequency accuracy, 0
ACCrire factory trimmed, 25 °C 1.0 - 10 s
FIRC frequency accuracy, g
factory trimmed, 125 °C 1.5 - R o
IFIRC FIRC operating current - 770 - LA
Tstartup Startup time - 3 - us
6.4.5 SIRC(12 MHz) Characteristics
Symbol Description Min. Typ. Max. Unit Notes
Fsirc Slow internal reference frequency - 12 - MHz
SIRC frequency accuracy, o
ACCsire factory trimmed, 125 °C 2.0 - 2.0 o
Isirc SIRC operating current - 16 - UA
Tstartup Startup time - 10 _ 1s
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6.4.6 ADC Characteristics

EXTERNAL CIRCUIT

INTERNAL CIRCUIT SCHEME

Vobp

k

RN Rswmp
1 . . 1
Va Cexr I Cr I AN ICS
Note: Ry is the internal resistance of signal source.
Figure 8: ADC Circuit
Symbol Description Test condition | Min. | Typ. | Max. | Unit | Notes
Vbba Analog supply voltage 297 | 5.0 5.5 Vv
Vbp,Vbpa,VRer
Ibpa Analog supply current under 5V 1.25 mA
AVDDA VDD - VDDA -100 - 100 mV
VREFH Reference voltage 2.97 - Vppa v
IREFH Reference current - 0.3 - LA
ViN Input voltage 0 - VREFH \"
Rsmp | Sampling switch impedance 0.18 | 064 | 1.5 k)
Cext External capacitance - 30 - nF
Cp Pin capacitance - 3 - pF
Cs Sampling capacitance - 6.5 - pF
Symbol Description Test condition® |Min.|Typ.|Max.| Unit |Notes
TsTARTUP Analog startup time - 2 - 1S
N ADC functional
TsAMPLE Sampling time clock is 32MHz 4 - - |cycles
ADC functional
Tconv 12817 | Total conversion time with sample acnlgcst;z;zll\gl__';t - | 16 - |cycles
resolution
ADC functional
. . . clock is 32MHz
Tconv_1o0iT | Total conversion time with sample and select 10-bit 14 | - |cycles
resolution
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Table 21 continued from previous page

Symbol Description Test condition® |Min.|Typ.|Max.| Unit |Notes
ADC functional
. . . clock is 32MHz
Tconv seiT | Total conversion time with sample and select 8-bit | ~ 12 | - |cycles
resolution
ADC functional
. . . clock is 32MHz
Tconv epiT | Total conversion time with sample and select 6-bit | ~ 10 | - |cycles
resolution
1. Theses parameters of this table can be configured by register, please refer to Reference Manual for details.
Symbol Description Test condition | Min. | Typ. | Max. | Unit | Notes
EgaIN Gain error 12-bitresolution| - 1 - | LSB
EorrseT Offset error 12-bit resolution| - 2 - | LSB
ENOB Effective number bits 12-bitresolution| - [10.5| - | Bits
SINAD |Signal-to-noise-and-distortion ratio | 12-bit resolution| - | 62 - | dB
6.4.7 ACMP Characteristics
Symbol Description Test condition|Min.| Typ. | Max. |[Unit|Notes
Vacwp! Analog supply voltage 297/ 50| 55|V
IacMP_Low_Power|Analog supply current in low power mode - 169.8] - | uA
IacMP_igh_speed [ANalog supply current in high speed mode - |152.0 - | pA
VINOFFSET Analog input offset voltage 54| - | 7.6 |mV
ViN Analog input voltage 0 - |Vacwp| V
VHysTo Analog comparator hysteresis 0 - | 10 - |mV
VhysT1 Analog comparator hysteresis 1 - | 16 - |mV
1. ACMP connects to VDD.
6.4.8 NVM Specifications
6.4.8.1 Flash Timing Specifications - Commands
Symbol Description Min. Typ. Max. Unit Notes
Tpgm Program execution time - 45 47 s
Tsector_erase Sector erase execution time - 16 - ms
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Table 24 continued from previous page

Symbol Description Min. Typ. Max. Unit Notes
Thlock_erase Block erase execution time - 16 - ms
Tchip_erase Chip erase execution time - 16 - ms
Terase_retry Erase retry execution time - 1 - ms
6.4.8.2 Reliability Specifications
Symbol Description Min. Typ. | Max. Unit Notes
tovmretprok | Data retention after up to 10K cycles 5 50 - years
thvmretpik Data retention after up to 1K cycles 20 100 - years
tavmeycp Cycling endurance 100,000 - - cycles
6.4.9 Debug Module Electrical
6.4.9.1 SWD Electrical Specifications
Table 26: SWD Full Voltage Range Electricals
Symbol Description Min. | Typ. | Max. | Unit
T1 SWD_CLK frequency - - 20 MHz
T2 SWD_CLK cycle period 50 - - ns
T3 SWD_CLK pulse width 20 - - ns
T4 SWD_CLK rise and fall time - - 3 ns
T5 SWD_CLK input data setup time to SWD_CLK rise edge 8 - - ns
T6 SWD_CLK input data hold time after SWD_CLK rise edge 1.5 - - ns
T7 SWD_CLK high to SWD_DIO output data valid - - 35 ns
T8 SWD_CLK high to SWD_DIO output data Hi-Z 5 - - ns
T2
T3 | T3
SWD_CLK !
T4L 4T4
Figure 9: SWD Clock Timing
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SWD_CLK / \ /

| T6 |
| |
SWD_DIO Input data valid
3 T7
SWD_DIO >< Output data valid
T8 \
SwD_DIO
Figure 10: SWD Data Timing
6.4.9.2 JTAG Electrical Specifications
Table 27: JTAG Electrical Specifications
Active
Symbol Description 5.0V 10 3.3V10 Unit
Min. Max. Min. Max.
TCLK frequency
)1 Boundary Scan - 20 - 20 MHz
JTAG - 20 - 20
J2 TCLK cycle period 1/J1 - 1/J1 - ns
TCLK clock pulse width
J3 ns
Boundary Scan J2/2-5 | J2/2+5 | J2/2-5 | J2/2+5
JTAG
J4 TCLK rise and fall times - 1 - 1 ns
J5 Boundary scan input data setup time to TCLK rise 5 - 5 - ns
J6 Boundary scan input data hold time after TCLK rise 5 - 5 - ns
J7 TCLK low to boundary scan output data valid - 28 - 32 ns
J8 TCLK low to boundary scan output data invalid 0 - 0 - ns
J9 TCLK low to boundary scan output high-Z - 28 - 32 ns
J10 TMS, TDI input data setup time to TCLK rise 3 - 3 - ns
J11 TMS, TDI input data hold time after TCLK rise 2 - 2 - ns
J12 TCLK low to TDO data valid - 28 - 32 ns
J13 TCLK low to TDO data invalid 0 - 0 - ns
J14 TCLK low to TDO high-Z - 28 - 28 ns
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J2

33 | 13

TCLK(input)

NI

Figure 11: JTAG Clock Timing

TCLK / N\ /|

5 16
| I ‘
Data inputs Input data valid
17
. 18
Data outputs Output data valid
9
Data outputs
Figure 12: JTAG Data Timing
6.5 Thermal Attributes
Table 28: Thermal Characteristics
Package Family Package Type Thermal Resistance JA (°C/W)
LQFP64L 65
LQFP LQFP100L 57
LQFP144L 45

7 Pinouts

7.1 10 Signal Description

The pinouts signal description is as follows:

Data Sheet YTM32B1MEOx Data Sheet, REV. 1.7, July 2023

30



Yuntu Microelectronics

Table 29: Pinmux Table

Lg‘:P LZOFOP L gép NAME ALTO ALTL ALT2 ALT3 ALT4 ALTS ALT6 ALT?
1|1 - | PTE_16 - PTE_16 - SPI2_SIN eTMR2_CH7 €TMR4_FLTO - TMU_OUT7
2 | 2 - | PTELIS - PTE_15 - SPI2_SCK eTMR2_CH6 €TMR4_FLT1 - TMU_OUTS
3 | 3 | 1 |vopir| vbD1L - - - - - ; !

4 | 4 | 2 |vop2s | vDD25 - - - - - , ;

5 | 5 | 3 |PELL - PTE_11 |  SPI2_PCSO IPTMRO_ALTL | eTMR2_CH5 | LINFlexD3_TX ETM_TRACE_DO TMU_OUTS5
6 | 6 | 4 |PTEI0 - PTE_10 | SCU_CLKOUT |  SPI2_PCSL €TMR2_CH4 | LINFlexD3_RX - TMU_OUT4
7T - | PTELI3 - PTE_13 | eTMR4_CH5 SPI2_PCS2 €TMR2_FLTO - - -

8 | 8 | 5 |PIES - PTEL5S | TCLKIN2 | eTMR2_QD_PHA | eTMR2_CH3 CANO_TX - EWDG_IN
9 | 9 | & | PTES4 - PTE_4 | ETM_TRACE_D1 | eTMR2_QD_PHB | eTMR2_CH2 CANO_RX - EWDG_OUT_b
0 | - - | pTA2s - PTA25 | eTMR5_CHO - - - - -

1 | 10| 7 | voD VDD - - - - - ; \

12| - - | vss vss - - - - - - -

13 | 11| 8 | vopA | VDDA - - - - - - -

14 | 12 | 9 | VREFH | VREFH - - - - - ; ]

15 | 13 | - | VREFL | VREFL - - - - - ; ;

6 | 14 | 10 | vss vss - - - - - - -

17 | 15 | 11 | PTB7 | EXTAL | PTB7 |  I2C0_SCL - SPI3_SCK €TMR4_FLT3 - TMU_OUT2
18 | 16 | 12 | PTBL6 | XTAL | PTBL6 | 12CO_SDA - SPI3_SIN €TMR4_FLT2 - TMU_OUT1
19 | - - | PTA26 - PTA_26 | eTMR5_CH1 SPIL_PCSO SPI0_PCS0 - - -

20 | 17 | - |PTEL14 - PTE_14 | eTMRO_FLTL - eTMR2_FLT1 - - -

21 | 18 | 13 | PTE3 - PTE_3 | eTMRO_FLTO SPIL_SIN eTMR2_FLTO SPI3_SOUT TMU_IN6 ACMPO_OUT
2 | - - | pTA27 - PTA27 | eTMR5_CH2 SPILLSOUT | LINFlexDO_TX CANO_TX - -

23 | 19 | - |PTEL2 - PTE_12 | eTMRO_FLT3 | LINFlexD2_TX | eTMRS_FLTO SPI3_PCS0 - -

2 | - - | pTa2s - PTA_28 | eTMR5_CH3 SPIL_SCK LINFlexDO_RX CANO_RX - -

25 | 20 | - |PTD_17 - PTD_17 | eTMRO_FLT2 | LINFlexD2_RX | eTMR5_FLT1 - - -

% | - - | PTA20 - PTA29 | eTMR5_CH4 - LINFlexD2_TX SPIL_SIN - -

7 | - - | PTA30 - PTA30 | eTMR5_CH5 | LINFlexD2_RX | SPIO_SOUT - - -

28 | 21 | 14 |PTD_16| EXTAL32 |PTD_16| eTMRO_CH1 CAN4_TX SPIO_SIN ACMPO_ACTIVE |  ETM_TRACE_D2 | ETM_TRACE_CLKOUT
29 | 22 | 15 |PTD_15| XTAL32 |[PTD_15| €TMRO_CHO CAN4_RX SPI0_SCK - ETM_TRACE_D3 -

30 | 23 | 16 | PTELO - PTEL9 | eTMRO_CHT SPIL_SCK 12C2_SDA - - -

| - - | vss vss - - - - - - -

2 | - - | vop VDD ! - - - - ] _

3| - N - PTA_31 | eTMR5_CH6 - SPI0_PCS1 - - -

34 | 24 | - |PTD_14 - PTD_14 | eTMR2_CH5 | LINFlexD1_TX - SPI5_PCS3 - SCU_CLKOUT
35 | 25 | - |PTD.13 ‘ PTD_13 | eTMR2_CH4 | LINFlexD1_RX - SPI5_PCS2 - RTC_CLKOUT
% | - - | PTB_18 | ADCO_SE16 | PTB_18 | eTMR5_CH7 - SPIL_PCS1 - - -

3 | - - | PTB_20 | ADCO_SE17 | PTB_20 | LINFlexD3_TX - - 12C1_SDA - -

8 | - - | PTB_21 | ADCO_SE18 | PTB_21 | LINFlexD3_RX - - 12C1_SCL - -

39 | 26 | 17 | PTE_8 | ACMPO_IN3 | PTE_8 | €TMRO_CH6 - 12C2_SCL SPI3_PCS1 - -

40 | 27 | 18 | PTBS - PTB_5 | eTMRO_CH5 SPI0_PCS1 SPI0_PCSO SCU_CLKOUT TMU_INO -

41 | 28 | 19 | PB4 - PTB_4 | eTMRO_CH4 SPI0_SOUT - - TMU_INL -

42 | 29 | 20 | PTC3 ﬁg;‘;—:jﬁi PTC_3 | eTMRO_CH3 CANO_TX LINFlexDO_TX SPI4_PCS0 - -

43 | 30 | 21 | PTC22 :Eﬁgasf;g PTC_2 | eTMRO_CH2 CANO_RX LINFlexDO_RX SPI4_SCK | ETM_TRACE_CLKOUT -

44 | 31 | 22 | PTD_7 | ACMPO_IN6 | PTD_7 | LINFlexD2_TX | eTMRO_CH3 eTMR2_FLT3 SPI4_SIN ETM_TRACE_DO -

45 | 32 | 23 | PTD_6 | ACMPOIN7 | PTD_6 | LINFlexD2_RX | eTMRO_CH2 eTMR2_FLT2 SPI4_SOUT - -

4 | 33 | 24 | PTDS - PTD_5 | eTMR2.CH3 | [pTMRO_ALT2 | eTMR2_FLT1 SPI4_PCS1 TMU_IN7 -

47 | 34 | - |PTD_12 - PTD_12 | eTMR2_CH2 - ETM_TRACE_D1 |  SPI5_SIN - -

48 | 35 | - |PTD1L - PTD_11 | eTMR2_CH1 | eTMR2_QD_PHA | ETM_TRACE_D2 | SPI5_SOUT - -

49 | 36 | - |PTD_10 - PTD_10 | eTMR2_CHO | eTMR2_QD_PHB | ETM_TRACE_D3 |  SPI5_SCK SCU_CLKOUT -

50 | 37 | - | vss vss - - - - - - -
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Llé‘:P Llé’fp Lgﬁp NAME ALTO ALTL ALT2 ALT3 ALT4 ALTS ALTE ALTT
51 | 38 - VDD VDD - - - - - - -
52 | 39 | 25 | PTC_1 | ADCO_SE9 | PTC_1 | eTMRO_CH1 SPI2_SOUT CAN3_TX - €TMR1_CH7 -
53 | 40 | 26 | PTC_O | ADCO_SE8 | PTC_0 | eTMRO_CHO SPI2_SIN CAN3_RX - eTMR1_CH6 -
54 | 41 - | PTD.9 - PTD_9 | LINFlexD4_TX - eTMR2_FLT3 - €TMR1_CH5 -
55 | 42 - | PTD_8 - PTD_8 | LINFlexD4_RX - €TMR2_FLT2 - €TMR1_CH4 -
56 | 43 | 27 |PTC_17 | ADCO_SE15 | PTC_17 | eTMRL_FLT3 CAN2_TX SPI4_PCSO eTMR2_CH1 - -
57 | 44 | 28 | PTC_16 | ADCO_SE14 | PTC_16 | €TMR1_FLT2 CAN2_RX SPI4_SCK eTMR2_CHO - -
58 - - | PTB_22 | ADCO_SE19 | PTB_22 - - - LINFlexD1_TX - -
59 | 45 | 29 |PTC_15 | ADCO_SE13 | PTC_15 | eTMR1_CH3 SPI2_SCK SPI4_SIN LINFlexD4_TX TMU_INS -
60 - - | PTB_23 | ADCO_SE20 | PTB_23 - LINFlexD1_RX - - - -
61 | 46 | 30 |PTC_14 | ADCO_SE12 | PTC_14 | eTMR1_CH2 SPI2_PCSO SPI4_SOUT LINFlexD4_RX TMU_IN9 o
62 - - | PTB_25 | ADCO_SE21 | PTB_25 - - SPI4_PCS1 SPI2_PCSO - -
63 | 47 | 31 | PTB_3 | ADCO_SE7 | PTB_.3 | eTMR1_CH1 SPIO_SIN €TMR1_QD_PHA - TMU_IN2 g
64 - - | PTB_27 | ADCO_SE22 | PTB_27 | eTMR5_FLT2 - - SPI2_SOUT - -
65 - - | PTB_28 | ADCO_SE23 | PTB_28 | €TMR5_FLT3 - - SPI2_SIN - -
66 - - Vss Vss - - - - - B B
67 - - VDD VDD - - - - - - -
68 | 48 | 32 | PTB.2 | ADCO_SE6 | PTB_2 | eTMR1_CHO SPI0_SCK eTMR1_QD_PHB - TMU_IN3 -
69 - - | PTB_29 - PTB_29 - . - SPI2_SCK - -
70 | 49 - | PTC_13 - PTC_13 | eTMR3_CH7 eTMR2_CHT - - - -
71 | 50 - | pTC_12 - PTC_12 | eTMR3_CH6 €TMR2_CH6 - - - -
7 - - | PTC_19 - PTC_19 - - - SPI2_PCS1 - -
73 - - | pTC23 - PTC_23 SPI0_SCK - - - - -
74 | 51 - | PTCL11 - PTC_11 | eTMR3_CH5 €TMR4_CH2 CAN5_TX - TMU_IN10 -
75 | 52 - | PTC_10 - PTC_10 | eTMR3_CH4 - CAN5_RX - TMU_IN11 -
76 - - | pTC27 - PTC_27 | eTMR4_CH4 - g - - -
77 | 53 | 33 | PTB_L | ADCO_SE5 | PTB_1 | LINFlexDO_TX SPI0_SOUT TCLK_INO CANO_TX €TMR4_CH5 -
78 | 54 | 34 | PTBLO | ADCO_SE4 | PTB_O | LINFlexDO_RX SPI0_PCSO IpTMRO_ALT3 CANO_RX €TMR4_CH6 -
79 - - | pTC_28 - PTC_28 | eTMR4_CH7 - - - - -
80 | 55 | 35 | PTCL9 - PTC_9 | LINFlexD1_TX | eTMR1_FLT1 €TMR5_CHO CAN4_TX SPI5_PCS1 -
81 | 56 | 36 | PTC_8 - PTC_8 | LINFlexD1_RX | eTMRIL_FLTO €TMR5_CH1 CAN4_RX SPI5_PCSO -
82 - - | PTC29 - PTC_29 | eTMR5_CH2 - - - - -
83 | 57 | 37 | PTA_7 | ADCO_SE3 | PTA_7 | eTMRO_FLT2 eTMR5_CH3 RTC_CLKIN 12C2_SCL SPI5_SCK -
84 - - | PTC_30 - PTC_30 | eTMR5_CH4 - - - - -
85 | 58 | 38 | PTA6 | ADCO_SE2 | PTAL6 | eTMRO_FLT1 SPI1_PCS1 €TMR5_CH5 12C2_SDA SPI5_SIN -
86 - - | PTC31 - PTC_31 | eTMR5_CH6 - - - - -
87 | 59 | 39 | PTE_7 - PTE_7 | eTMRO_CH7 eTMR3_FLTO - - SPI5_SOUT -
88 - - | PTD_18 | ADC1_SE16 | PTD_18 | eTMR5_CH7 - CAN5_TX - - -
89 - - | PTD_19 | ADC1_SE17 | PTD_19 - - CAN5_RX - - -
9 | 60 | 40 Vss Vss - - - - - B B
91 | 61 | 41 | VDD VDD - - - - . B B
2 | 62 - | PTALLT - PTA_17 | eTMRO_CH6 eTMR3_FLTO EWDG_OUT_b | eTMR5_FLTO - -
93 | 63 - | PTBLI7 - PTB_17 | eTMRO_CH5 SPI1_PCS3 eTMR5_FLT1 - - -
9% | 64 - | PTB_16 | ADC1_SE15 | PTB_16 | eTMRO_CH4 SPI1_SOUT - - - -
95 | 65 - | PTB_15 | ADC1_SE14 | PTB_15 | eTMRO_CH3 SPIL_SIN - - - -
9% | 66 - | PTB_14 | ADC1_SE9 | PTB_14 | eTMRO_CH2 SPI1_SCK - - - -
97 | 67 | 42 |PTB_13 | ADC1_SE8 | PTB_13 | eTMRO_CH1 eTMR3_FLT1 CAN2_TX - - -
98 | 68 | 43 |PTB_12 | ADC1_SE7 | PTB_12 | eTMRO_CHO eTMR3_FLT2 CAN2_RX - - -
99 - - | PTD_22 | ADC1_SE18 | PTD_22 | eTMR4_FLT2 - - - - -
100 | 69 | 44 | PTD_4 | ADC1_SE6 | PTD_4 | eTMRO_FLT3 eTMR3_FLT3 - - SPI5_PCS2 -
101 | 70 | 45 | PTD_3 | ADC1_SE3 | PTD_3 | eTMR3_CH5 SPI1_PCSO 12C1_SCL CAN5_TX TMU_IN4 NMI_b
102 | 71 | 46 | PTD_2 | ADC1_SE2 | PTD_2 | eTMR3_CH4 SPI1_SOUT 12C1_SDA CAN5_RX TMU_INS -
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LIC;:P LlQOgP Lg‘;P NAME ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALTT

103 - - PTD_23 | ADC1_SE19 | PTD_23 eTMR4_FLT3 - - - - -

104 72 47 PTA_3 | ADC1_SE1 | PTA_3 eTMR3_CH1 12C0_SCL EWDG_IN - LINFlexDO_TX -

105 73 48 PTA_2 | ADC1_SEO | PTA_2 eTMR3_CHO 12C0_SDA EWDG_OUT_b - LINFlexDO_RX -

106 - - PTD_24 | ADC1_SE20 | PTD_24 - - - - - -

107 74 - PTB_11 - PTB_11 eTMR3_CH3 LINFlexD5_TX - - - -

108 75 - PTB_10 - PTB_10 eTMR3_CH2 LINFlexD5_RX - - - -

109 76 - PTB_9 - PTB_9 eTMR3_CH1 - - - - -

110 - - PTD_27 | ADC1_SE21 | PTD_27 eTMR5_FLT2 - - - - -

111 7 - PTB_8 - PTB_8 eTMR3_CHO - - - - -

112 - - PTD_28 | ADC1_SE22 | PTD_28 eTMR5_FLT3 - - - - -

113 78 49 PTA_1 ADCO_SEL PTA_1 eTMR1_CH1 LINFlexD5_TX - eTMR1_QD_PHA - TMU_OUTO
ACMPO_IN1

114 - - PTD_29 | ADC1_SE23 | PTD_29 - - - - - =

115 79 50 PTA_O ADCO_SEQ PTA_O eTMR2_CH1 LINFlexD5_RX - eTMR2_QD_PHA - TMU_OUT3
ACMPO_INO

116 - - PTD_30 - PTD_30 - - - - - -

117 80 51 PTC_7 | ADC1_SE5 | PTC_7 LINFlexD1_TX CAN1_TX eTMR3_CH3 - eTMR1_QD_PHA -

118 81 52 PTC_6 | ADC1_SE4 | PTC_6 LINFlexD1_RX CAN1_RX eTMR3_CH2 - eTMR1_QD_PHB -

119 82 - PTA_16 | ADC1_SE13 | PTA_16 eTMR1_CH3 SPI1_PCS2 - P - -

120 83 - PTA_15 | ADC1_SE12 | PTA_15 eTMR1_CH2 SPI0_PCS3 SPI2_PCS3 - - -

121 84 53 PTE_6 | ADC1_SE11 | PTE_6 SPI0_PCS2 - eTMR3_CH7 - ETM_TRACE_D2 ETM_TRACE_CLKOUT

122 85 54 PTE_2 | ADC1_SE10 | PTE_2 SPI0O_SOUT IpTMRO_ALT3 eTMR3_CH6 - ETM_TRACE_D3 -

123 86 - VSS VSS - - - - - - -

124 87 - VDD VDD - - - = - - -

125 - - PTE_19 - PTE_19 - - - - - -

126 - - PTE_20 - PTE_20 eTMR4_CHO - - - - -

127 88 - PTA_14 - PTA_14 e€TMRO_FLTO eTMR3_FLT1 EWDG_IN - eTMR1_FLTO -

128 - - PTE_21 - PTE_21 eTMR4_CH1 = - - - -

129 - - PTE_22 - PTE_22 eTMR4_CH2 - - - - -

130 89 55 PTA_13 - PTA_13 eTMR1_CH7 CAN1_TX SPI3_PCSO - eTMR2_QD_PHA -

131 - - PTE_23 - PTE_23 eTMR4_CH3 - - - - -

132 - - PTE_24 - PTE_24 eTMR4_CH4 CAN2_TX - - - -

133 - - PTE_25 - PTE_25 eTMR4_CH5 CAN2_RX - - - -

134 920 56 PTA_12 - PTA_12 eTMR1_CH6 CAN1_RX SPI3_SCK - eTMR2_QD_PHB -

135 91 57 PTA_11 - PTA_11 eTMR1_CH5 - SPI3_SIN ACMPO_ACTIVE - -

136 92 58 PTA_10 - PTA_10 eTMR1_CH4 - SPI3_SOUT - - JTAG_TDO_SWD_SWO

137 93 59 PTE_1 L PTE_1 SPIO_SIN - - SPI1_PCSO eTMR1_FLT1 -

138 94 60 PTE_O - PTE_O SPI0_SCK TCLK_IN1 - SPI1_SOUT eTMR1_FLT2 -

139 95 61 PTC_5 P PTC_5 eTMR2_CHO RTC_CLKOUT SPI3_PCS1 - eTMR2_QD_PHB JTAG_TDI

140 96 62 PTC_4 | ACMPO_IN2 | PTC_4 eTMR1_CHO RTC_CLKOUT - EWDG_IN eTMR1_QD_PHB JTAG_TCK_SWD_CLK

141 97 63 PTA_S - PTA_S CAN3_TX TCLK_IN1 - - - RESET_b

142 98 64 PTA_4 - PTA_4 CAN3_RX - ACMPO_OUT EWDG_OUT_b - JTAG_TMS_SWD_IO

143 99 P PTA_9 - PTA_9 LINFlexD2_TX SPI2_PCSO - eTMR3_FLT2 eTMR1_FLT3 eTMR4_FLTO

144 100 - PTA_8 - PTA_8 LINFlexD2_RX SPI2_SOUT - eTMR3_FLT3 eTMR4_FLT1 -
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7.2 Packages

The information of package pinouts is as follows:
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res[ |1 L 108 D PTB10
ﬂmD 2 107([ ] rens
VDDlll:‘ 3 106 D pro24
voras|_ || & 105|[ | P2
PrzuD 5 104] D PTA3
vmoD 6 103 D PTD23
e[ |7 107][ | 12
wssD 8 101 D PTD3
"E‘D ° 100[ | Pros
s || 10 99 D PTD22
Voo D 1 98 |[ ez
vss [ ]| 12 o7 |[|rens
van 13 96 |[|rere
weeen| [ 14 95 D PTBIS
MFLD 15 0 D PTB16
vss D 16 o3 D prB17
PmD 17 92 |[ | prar
PrnsD 18 144_pin LQFP 91 Dvnu
PWED 19 20 D vss
PTEMD 20 89 D PTD19

PTE3
D 21 88 D PTDI8
I’TA27D 22 87 D PTE?
rres2] | 23 86 D PTC31
PTA}BD 24 85 D PTAG
P17

D 25 84 D PTC30
vrAst 26 83 D pTA7
PTA30

D 27 82 D pTC29
vrmsD 28 81 D pTC8
vrmsD 29 80 D pTCO
PTEQD 30 79 |[ | reee
vss D 31 78 D PTBO
Voo D 12 77 D PTBL
PTA!]D 33 76 D pTC27
vmmD 34 75 D PTC10
wsz 35 74 D pTC11
wnlgD 36 73 D PTC23
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Figure 13: 144-pin LQFP Package
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e § [ |pras
b4 D PTA9
4 D PTA4
N D PTAS
3 D PTC4
e D PTC5
g D PTEO
S D PTE1
N D PTA10
© D PTA11l
3 D PTA12
4 D PTA13
2 D PTA14
3| Jveo
2 Dvss
? D PTE2
2 D PTE6
® D PTA15
4 D PTA16
® D PTC6
2 D PTC7
3 D PTAO
3 D PTAL
3 D PTB8
> D PTB9

PTEIGD 1 75 D PTB10
PTE15D 2 74 D PTB11
VDDllD 73 D PTA2
VDD25 72 PTA3
WEII% 71 % PTD2
PTEIOD 70 D PTD3
PTE13] 69 PTD4
PTEs% 68 % PTB12
PTE4D 67 D PTB13
VDDD 10 66 D PTB14
VDDAD 11 65 D PTB15
VREFHD 12 ) 64 D PTB16
VREFL[ [ 3 100'p’n LQFP 63|[ | PTBL7
Vss D 1 62 D PTA17
PTB7D 15 61 D VDD
PTBGD 16 60 D Vss
PTE14D 17 59 D PTE7
PTESD 18 58 D PTA6
PTEIZD 19 57 D PTA7
PTDI7D 20 56 D PTC8
PTDIGD 21 55 D PTCO
PTDlsD 22 54 D PTBO
PTEQD 23 53 D PTB1
PTDI4D 24 52 D PTC10
PTDISD 25 51 D PTC11
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Figure 14: 100-pin LQFP Package

Data Sheet YTM32B1MEOx Data Sheet, REV. 1.7, July 2023



Yuntu Microelectronics

10

11

12

13

14

15

64-pin LQFP

a7

46

45

44

43

42

41

40

39

38

37

Figure 15: 64-pin LQFP Package

NOTE: The chip mark will not contain packing information(T/R)
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7.3 Dimensions

Package dimensions are as follows:

144 X[B[ e [AC]

0.5~

ev
v

SEATING
PLANE

MILLIMETER
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A -- -- 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 -- 0.26
c 0.13 -- 0.17
D 21.80 22.00 | 22.20
D1 19.90 20.00 | 20.10
E 21.80 22.00 | 22.20
E1l 19.90 20.00 | 20.10
e 0.50BSC
L 0.45 -- 0.75
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Figure 16: 144-pin LQFP
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Figure 17: 100-pin LQFP

MILLIMETER
SYMBOL MIN NOM MAX
A - - 1.60
Al 0.05 - 0.15
A2 1.35 | 140 | 1.45
A3 059 | 0.64 [ 0.69
b 0.18 - 0.26
c 0.13 - 0.17
D 15.80 | 16.00 | 16.20
D1 13.90 | 14.00 | 14.10
E 15.80 | 16.00 | 16.20
eB 15.05 [ -- 15.35
E1 13.90 | 14.00 | 14.10
e 0.50BSC
L 0.45 | [ 075
L1 1.00REF
0 o | - 7°
ccc B | 0.08
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MILLIMETER
SYMBOL —yiN" T NoMm | MAX
A - - 1.60
Al 005 | - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 018 | - | 026
c 0.13 -- 0.17
D 11.80 12.00 12.20
b1 9.90 | 10.00 | 10.10
E 11.80 | 12.00 | 12.20
eB 11.05 - 11.25
= 9.00 | 10.00 | 10.10
e 0.50B5C
L 0.45 - 0.75
1 1.00REF
0 0 - 70
ccc - - 0.08

Figure 18: 64-pin LQFP
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Revision History

The following table provides a revision history for this document.

Rev.No. Date Substantive Change(s)
1.0 2022/4/28 Initial version
1.1 2022/5/06 Updated FXOSC, SXOSC and PLL parameters

Updated Pinout decoupling

1.2 2022/5/21 Removed internal ADC channelin 144pin

1.3 2022/8/15 Fixed E1 of 100 pin package

Updated the contents in the chapter of “Features Summary”
Updated the figure of “YTM32B1MEOx Block Diagram”

Added the new chapter of “Features”

Corrected the symbol of “Thermal Operating Characteristics”
Corrected Viar to Iar in “ESD Handling Ratings”

1.4 2023/3/13 Updated the description of “Power Consumption”

Corrected 32KHz to 32.768KHz in “SXOSC(32.768 KHz) Characteristics”
Corrected the value in “PLL Characteristics”

Removed the parameters of DNL and INL in “ADC Characteristics”
Added the new section of “Thermal Attributes”

Corrected the sign of ADC channelin “Pinmmux Table”

Added the information on ASIL B in “Features Summary” and “Overview”
Added the support for ISELED in “Ordering Information”

Updated the contents in “Absolute Maximum Ratings”

Updated the contents in “Voltage and Current Operating Requirements”
Updated the contents of “DC Electrical Specifications at 3.3V”

Updated the contents of “DC Electrical Specifications at 5.0V”

Updated the type values in “Power Mode Transition Operating Behaviors”
Updated the contents in “Power Consumption”

Corrected the value of Max. to Typ. in “Device Clock Specifications”
Updated the contents of “FXOSC(4-40MHz) Characteristics”

Updated the contents of “SXOSC(32.768KHz) Characteristics”

Added one note in “ADC Characteristics”

Updated the contents of “ACMP Characteristics”

Removed the unnecessary contents in “Thermal Attributes”

1.5 2023/4/28

Added the coplanarity specifications of product in the section of “Dimensions”

16 2023/6/21 Added the location information of PIN 1 in the section of “Dimensions”

Updated the TBD data of |, in “DC Electrical Specifications at 5.0V”

Updated the heading of 6.2.5 to “Power and Ground Pins”

1.7 2023/7/28 Corrected the description and typical value in “Power Consumption”

Updated the TBD data, the table and the figure of ADC Circuit in “ADC Characteristics”
Updated the TBD data “ACMP Characteristics”
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Copyright and Contact

Information in this document is provided solely to enable system and software implementers to use Yuntu
Microelectronics products. There are no express or implied copyright licenses granted hereunder to design
or fabricate any integrated circuits based on the information in this document. Yuntu Microelectronics
reserves the right to change the detail specifications as may be required to permit improvements in the
design of its products.

Yuntu Microelectronics makes no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose, nor does Yuntu Microelectronics assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters that may be provided in Yuntu
Microelectronics data sheets and/or specifications can and do vary in different applications, and actual
performance may vary over time. All operating parameters, including “typicals,” must be validated for each
customer application by customer’s technical experts. Yuntu Microelectronics does not convey any license
under its patent rights nor the rights of others. Yuntu Microelectronics sells products pursuant to standard
terms and conditions of sale, which can be found at the following address: www.ytmicro.com

While Yuntu Microelectronics has implemented advanced security features, all products may be subject to
unidentified vulnerabilities. Customers are responsible for the design and operation of their applications
and products to reduce the effect of these vulnerabilities on customer’s applications and products, and
Yuntu Microelectronics accepts no liability for any vulnerability that is discovered. Customers should
implement appropriate design and operating safeguards to minimize the risks associated with their
applications and products.

Yuntu Microelectronics reserves the right to change the production detail specifications as may be required
to permit improvements in the design of its products.

©2020 - 2023 Suzhou Yuntu Microelectronics Co., LTD

How to reach us:
Home Page: www.ytmicro.com



www.ytmicro.com
www.ytmicro.com

	1 Features Summary
	2 Overview
	3 Block Diagram
	4 Features
	4.1 Core Modules
	4.1.1 ARM Cortex-M33
	4.1.2 Nested Vector Interrupt Controller (NVIC)
	4.1.3 Debug Controller

	4.2 System Modules
	4.2.1 System Clock Unit (SCU)
	4.2.2 Power Control Unit (PCU)
	4.2.3 Reset Controller Unit (RCU)
	4.2.4 IP Controller (IPC)
	4.2.5 Wakeup Unit (WKU)
	4.2.6 Direct Memory Access (DMA)
	4.2.7 Trigger Multiplex Unit (TMU)
	4.2.8 Chip Integration Module (CIM)

	4.3 Memories
	4.3.1 Embedded Flash Module (EFM)
	4.3.2 Register File (REGFILE)
	4.3.3 On-chip SRAM

	4.4 Analog
	4.4.1 Analog-to-Digital Converter (ADC)
	4.4.2 Analog Comparator (ACMP)

	4.5 Timers
	4.5.1 Timer (TMR)
	4.5.2 Periodic Timer (pTMR)
	4.5.3 Low Power Timer (lpTMR)
	4.5.4 Enhanced Timer (eTMR)
	4.5.5 Real-time Clock (RTC)
	4.5.6 Programmable Trigger Unit (PTU)

	4.6 Security, Integrity and Safety
	4.6.1 Cyclic Redundancy Check (CRC)
	4.6.2 Hardware Cryptography Unit (HCU)
	4.6.3 True Random Number Generator (TRNG)
	4.6.4 Watchdog (WDG)
	4.6.5 External Watchdog (EWDG)
	4.6.6 ECC Management Unit (EMU)

	4.7 Communication Interfaces
	4.7.1 Flexible Controller Area Network (FlexCAN)
	4.7.2 Local Interconnect Network (LINFlexD)
	4.7.3 Serial Peripheral Interface (SPI)
	4.7.4 Inter-Integrated Circuit (I2C)

	4.8 Human Machine Interface
	4.8.1 General Purpose Input/Output (GPIO)
	4.8.2 Port Controller (PCTRL)


	5 Ordering Information
	5.1 Part Numbers

	6 Electrical Characteristics
	6.1 Ratings
	6.1.1 Thermal Operating Characteristics
	6.1.2 Moisture Handling Ratings
	6.1.3 ESD Handling Ratings

	6.2 DC Characteristics
	6.2.1 Absolute Maximum Ratings
	6.2.2 Voltage and Current Operating Requirements
	6.2.3 DC Electrical Specifications at 3.3V
	6.2.4 DC Electrical Specifications at 5.0V
	6.2.5 Power and Ground Pins
	6.2.6 POR, LVR and LVD Operating Requirements
	6.2.7 Power Mode Transition Operating Behaviors
	6.2.8 Power Consumption
	6.2.9 Power Sequence

	6.3 AC Characteristics
	6.3.1 Device Clock Specifications
	6.3.2 I/O Electrical Characteristics
	6.3.2.1 AC Electrical Characteristics


	6.4 Peripheral Operating Requirements and Behaviors
	6.4.1 FXOSC(4~40 MHz) Characteristics
	6.4.2 SXOSC(32.768 KHz) Characteristics
	6.4.3 PLL Characteristics
	6.4.4 FIRC(96 MHz) Characteristics
	6.4.5 SIRC(12 MHz) Characteristics
	6.4.6 ADC Characteristics
	6.4.7 ACMP Characteristics
	6.4.8 NVM Specifications
	6.4.8.1 Flash Timing Specifications - Commands
	6.4.8.2 Reliability Specifications

	6.4.9 Debug Module Electrical
	6.4.9.1 SWD Electrical Specifications
	6.4.9.2 JTAG Electrical Specifications


	6.5 Thermal Attributes

	7 Pinouts
	7.1 IO Signal Description
	7.2 Packages
	7.3 Dimensions


