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LCM32F037K6T8
LCM32F037H6S8 LCM32F037K6U8

32-bit ARM Cortex-M0 MCU, 32KB Flash/4KB RAM, up to 30 fast I/O ports, 10 timers,
5 com. Interfaces, 1 ADC, 2 DACs, 3 ACMPs, 3 OPAs, 1 HALL=MID, 1.8 to 5.5V

Main Features

ARM® 32-bit Cortex®-MO0 CPU Core

= 96 MHz maximum frequency

—  Single-cycle multiplication

—  Hardware division

Memories

— 32 Kbytes Flash (32-bit width), supporting
prefetching and read / write protection

— 4 Kbytes SRAM (32-bit width), dividing into
two independent partitions (each 2 Kbytes)

Reset and power management

- 1.8Vto 5.5V power supply and I/O

—  Two LDOs, one for low-power backup
domains and one for core domains for
system operation

- POR_PDR

- Low-voltage reset circuit (LVR): 8 reset
points are available (1.6V, 1.8V, 2.0V, 2.5V,
2.8V, 3.0V, 3.5V, 4.0V)

- Low-voltage detection circuit (LVD): 8
detection points are available (2.0V, 2.2V,
2.4V, 2.7V, 2.9V, 3.1V, 3.6V, 4.5V)

Clock System

- 4-t0-20 MHz high-speed crystal oscillator
(OSCH)

- Internal 16 MHz factory-calibrated RC (RCH,
1% accuracy)

— 32 kHz low-speed crystal oscillator (OSCL)

— Internal 32 kHz factory-calibrated RC (RCL,
10% accuracy)

— Internal maximum output 144MHz PLL, less
than 100ps jitter

Low power

-  Sleep, Stop, ULP Stop

Debug mode

—  Serial wire debug port (SW-DP)

< >

SSOP-24-225-0.635 QFN32LD

-

LQFP32(7*7mm)

Boot modes

—  Boot from Flash, SRAM or System Memory

Programming modes

—  In-Circuit Serial Programming (ISP)

— In Application Programming (IAP), including
UART, 12C and SSP ports

Up to 30 fast I/O ports

—  All I/Os mappable on 16 external interrupt
vectors and almost all 5V tolerant

—  Supporting input floating, input pull-up
input, input pull-down, output push-pull,
output open-drain and output open-source

—  One or two analog channels for most 10s

—  1/O drive capability and slope are
configurable in two levels

10 timers

— 1 x 16-bit advanced-control timer TIM1, 4
channels (with 3 complementary channels),
supporting input capture/output
comparison/PWM output/one-pulse output,
quadrature (incremental) encoder input,
dead-time control and emergency breaking

— 1x16-bit general-purpose timer TIM3, 4
channels, supporting input capture/output
comparison/PWM output/one-pulse output,
and quadrature (incremental) encoder input

—  1x16-bit general-purpose timer TIM14, 1
channel, supporting input capture/output
comparison/PWM output/one-pulse output

— 1x16-bit general-purpose timer TIM15, 2
channels (with 2 complementary channels),
supporting input capture/output
comparison/PWM output/one-pulse output,
dead-time control and emergency braking
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- 2 x16-bit general-purpose timer
TIM16/TIM17, 1 channel (with 1
complementary channel), supporting input
capture/output comparison/PWM
output/one-pulse output, dead-time control
and emergency braking

- 1lindependent watchdog timer

- 1 window watchdog timer

—  SysTick timer: a 24-bit downcounter

- TIM1, TIM15, TIM16, and TIM17 support
delay trigger and error-proof triggering
mechanisms

Watch timer (WT)

—  Supporting alarm clock and periodic wake-
up

—  The buzz output with configurable
frequencies

DMA

-  4independent channels

—  Supported peripherals: SSP, 12C, UART, ADC,
DAC, Timers

CRC calculation unit

-  8/16/32-bit configurable polynomials

Up to 5 communication interfaces

- 112Cinterface (master/slave mode,
100K/400K/1Mbps rates, 7/10-bit
addressing mode)

— 2 UART interfaces (CTS/RTS hardware
control, maximum baud rate of 4Mbps)

— 2 SSP interfaces (master/slave mode,
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supporting Motorola SPI, TI SSI and National
Semiconductor Microwire protocols, 4 to 16-
bit frame size, up to 32Mbps)

1 x 12-bit A/D converter

—  Conversion rate up to 1.5 MSPS

— 18 channels (16 external channels and 2
internal channels)

—  Temperature sensor

- Two separate sampling/hold circuits

—  Supporting internal and external reference
voltages: 2.5V, 3.3V, 4V, 5V and VDDA

High-speed D/A converters and analog

comparators

— 2 x10-bit D/A converters with optional
reference voltages 2.5V, 4V and VDDA

—  Hardware triggering and DMA transmission,
supporting noise or triangular waveform
generation

— 3 analog comparators with reference
voltages from DAC outputs, HALL_MID
outputs, or external ports

3 operational amplifiers (OPA)

-  Magnification: 1/2/4/6/10/16/20/32

Anti-electric force sampling (HALL_MID)

— 3 external voltage inputs sampling for motor
control

Operating temperature

—  Ambient temperature: -40°C to +125°C

—  Junction temperature: -40°C to +125°C

96-bit unique ID
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1. Function overview

LCM32F037

1. Function overview

1.1 General block diagram

Figure 1. LCM32F037 block diagram
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LCM32F037 1. Function overview

1.2 32-bit processor core

The processor is a 32-bit embedded processor that provides a low-cost platform that meets the need of MCU
implementation, with a reduced pin count and low-power consumption, while delivering outstanding
computational performance and an advanced system response to interrupts.

The 32-bit RISC processor features exceptional code-efficiency, delivering the high-performance in the
memory size usually associated with 8- and 16-bit devices.

The LCM32F037 products having a 32-bit CPU core, is compatible with all popular debugging tools and
software on the market.

1.3 Embedded Flash

The LCM32F037 has an embedded 32K Flash for storing programs and data.

Flash access time depends on the CPU clock frequency: 0 wait cycles at CPU clock frequencies between 0 and
32MHz, 1 wait cycle at 32MHz to 64MHz, and 2 wait cycles at 64MHz or greater. In order to improve access
efficiency and reduce waiting time, three 32-bit instruction prefetch buffers are realized.

Flash is functionally divided into three parts:

® Main Memory of 32 Kbytes, mainly used to store user programs and data

® 512 bytes Option Bytes for read/write protections and user configuration, etc.

® 1536 bytes System Memory for the boot loader, calibration information, device configuration, etc.

Write Protection prevents Main Memory from being tampered with a granularity of 1 Kbytes (2 Pages). There
are 32 separate write protection regions in total.

Read protection contains three levels: Main Memory is divided into eight regions, each of which can be
configured independently as read protection level 0 or 1; while read protection level 2 is used for all regions.

® Level 0: no readout protection.

® Level 1: memory readout protection. Flash cannot be read or written through the debug ports, programs

in SRAM/System Memory, and programs in the Main Memory regions of read protection level 0.

® Level 2: chip readout protection. Debug function and the program function from SRAM/System Memory

are prohibited.

1.4 Embedded SRAM

LCM32F037 contains two separate SRAM Banks that support simultaneous reading or writing. Each bank is 2
Kbytes (32-bit width) for a total of 4 Kbytes. The CPU can read or write to SRAM in 0 waiting cycles.

1.5 Boot modes

At startup, bootOpin and boot selector option bits are used to select one of three boot options:

® Boot from Main Memory

® Boot from System Memory

® Boot from embedded SRAM

The boot loader is located in System Memory. It is used to reprogram the Main Memory by using
UART/I12C/SSP.

8/42



1. Function overview LCM32F037

1.6 Power management

1.6.1 Power supply schemes

® VSS,VDD=1.8to 5.5V: external power supply for I/Os and the internal LDO regulators.

® VSSA, VDDA= 1.8 to 5.5V: external analog power supplies for the reset modules, RC oscillator, PLL and
analog modules. The VDDA voltage must be greater than or equal to the VDD voltage and supplied
before the VDD. VDDA and VSSA can be connected to VDD and VSS, respectively.

1.6.2 Power supply supervisor

LCM32F037 integrates a high-precision power-on reset (POR)/power-drop reset (PDR) circuitry. It is always
active, and ensures proper operation starting from/down to 1.8V. The device remains in reset mode when VDD is
below a specified threshold, without an external reset circuit. It can then be powered off depending on the
requirements of low-power applications.

LCM32F037 has an embedded programmable low voltage resetter (LVR) that monitors the VDD power
supply and compares it to a specified threshold. The device is reset when the VDD is below the threshold voltage.
The LVR default is on and can be turned off by software. LVR supports 8 low voltage reset points: 1.6V, 1.8V, 2.0V,
2.5V, 2.8V, 3.0V, 3.5V and 4.0V.

LCM32F037 also integrates a programmable low voltage detector (LVD) that monitors the VDD power supply
and compares it to a specified threshold. An interrupt can be generated when VDD drops below the threshold
and/or when VDD is higher than the threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. LVD default is off and needs to be turned on by software. LVD
supports 8 voltage monitoring points: 2.0V, 2.2V, 2.4V, 2.7V, 2.9V, 3.1V, 3.6V and 4.5V.

1.6.3 LDO regulators

LCM32F037 contains two LDO regulators, one for backup power domain, and the other for kernel power
domain. The LDOs are always enabled after reset. The kernel LDO is disabled in ultra-low power mode.

The kernel LDO has three operation modes:

® Main (MR), which has a drive capacity of three levels, is used in the normal mode

® Low power (LPR) is used in the Stop mode

® Power down (PD), is used for ultra-low power mode: the output of the LDO is in high impedance. In
ultra-low power mode, the kernel circuitry is powered by the backup LDO (the contents of the registers
and SRAM are maintained)

1.6.4 Low power modes

LCM32F037 supports three low-power modes to achieve a compromise between low power consumption,
short startup time and available wakeup sources.
® Sleep mode
In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can wake up the CPU
when an interrupt/event occurs. The kernel LDO keeps in the main mode.
® Stop mode
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The Stop mode achieves quite low power consumption while retaining the content of SRAM and
registers. The kernel LDO can be configured in either main or low power mode. All high-frequency clocks in
the kernel power domain are stopped, and the PLL, the RCH and the OSCH crystal oscillators are disabled.
The analog modules in the kernel power domain can be turned off/on by software, depending on the state of
the kernel LDO.

The device can be woken up from Stop mode by any of the EXTI line, which can be one of the 16
external lines, the LVD output, the WT alarm or the output of analog comparators.
® ULP Stop mode

The ULP Stop mode achieves the lowest power consumption while retaining the content of SRAM and
registers. The kernel LDO is switched off, and the kernel power domain is supplied by the backup LDO. All
high-frequency clocks in the kernel power domain are stopped, and the PLL, the RCH and the OSCH crystal
oscillators are disabled. All analog modules in the kernel power domain are turned off.

In ULP Stop mode, the LDO output can be configured in four levels from 1.5V to 1.0V. When it is under
1.2V, the static power consumption can be further reduced.

The device can be woken up from ULP Stop mode by any of the EXTI line, which can be one of the 16
external lines, the LVD output, the WT alarm or the output of analog comparators.

Note: The WT, the IWDG, and the corresponding clock sources are not stopped when entering Stop or ULP Stop

mode.

1.7 Clock and startup

System clock selection is performed on startup, and the internal RC 16 MHz oscillator is selected as default
CPU clock on reset. An external 4-20 MHz clock or the PLL clock can be selected, in which case they are monitored
for failure. If failure is detected, the according clock is isolated and the system automatically switches back to the
internal RC oscillator. A software interrupt is generated if enabled.

OSCH and OSCL reuse the same I/O pins (PFO and PF1) so that they cannot be used at the same time.
These clocks and several prescalers allow the configuration of the AHB frequency, the high-speed APB (APB1) and
low-speed APB (APBO) domains. The maximum allowed frequency of the AHB and APB domains is 96 MHz. See
Figure 2 for details on the clock tree.

Figure 2. LCM32F037 clock tree
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1.8 Multi AHB bus matrix

The 32-bit multi AHB bus matrix interconnects all masters (CPU, DMA) and slaves (Flash, SRAM, AHB, APB
peripherals). It manages the access arbitration between the masters.
Figure 3. LCM32F037 bus matrix

CMO0

FLASH SRAMO SRAM1 AHBO AHB1 APBO APB1

DMA

1.9 Peripheral interconnection matrix

Several LCM32F037 peripherals have internal interconnections. It allows autonomous communication and
efficient synchronization between peripherals. In addition, it discards the software latency and minimizes GPIOs
configuration.

Table 1. LCM32F037 peripheral interconnection matrix
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Source Destination Action
TIMx Timer synchronization or chaining
ADC A/D conversion trigger
TIMx DACx D/A conversion trigger
ACMPx Comparator output blanking control
DMA Memory transfer trigger
ADC TIMx Simulate the watchdog trigger for timers
GPIO
WTCLK TIM14 Each clock source is connected to the timer's input channel for
OSCH/128 clock calibration
MCO
ACMPx TIMx Timer output control, input capture, input trigger
ADC A/D conversion trigger
CSS
CPU (Hard Fault) T-I;:\|>I/I115
LvD TIM16 Trigger for the internal break events of some timers
ACMPx TIM17
GPIO
TIMx External trigger, or break events
GPIO ADC A/D conversion trigger
DACx D/A conversion trigger
DACx ACMPx Comparator input

1.10 General-purpose 1/0s (GPIOs)

LCM32F037 contains up to 30 fast I/O pins and can tolerate 5V voltage. Drive capability and slope are
configurable in two levels. All GPIOs are high-current capable, with speed selection to better manage internal
noise, power consumption and electromagnetic radiation.

Each of the GPIO pins can be configured by software as output (push-pull, open-drain or open-source), as
input (floating, pull-up or pull-down) or as peripheral alternate function.

Most of the GPIO pins are shared with digital or analog alternate functions. They contain one or two analog
channels, which can be enabled or disabled by software. When the two analog channels are enabled, they can
work with each other internally.

The 1/Os support remapping of peripheral function. It makes the selection of pins more flexible. Users could
make use of peripheral function as many as possible on LCM32F037.

The 1/0Os configuration can be locked if needed following a specific sequence in order to avoid spurious
writing to the 1/Os registers.

1.11 Direct memory access controller (DMA)

The flexible 4-channel general-purpose DMA is able to manage memory-to-memory, peripheral-to-memory
and memory-to-peripheral transfers. The DMA controller supports circular buffer management avoiding the
generation of interrupts when the controller reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with support for software trigger on each
channel. Configuration is made by software and transfer sizes between source and destination are independent.

The DMA can be used with the following peripherals: SSP, 12C, UART, ADC, DAC, and timers.
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1.12 Interrupts and events

1.12.1 Nested vectored interrupt controller (NVIC)

LCM32F037 embeds a nested vectored interrupt controller able to handle up to 32 maskable interrupt
channels (not including the 16 interrupt lines of CPU) and 4 priority levels.
® (Closely coupled NVIC gives low-latency interrupt processing
Interrupt entry vector table address passed directly to the core
Closely coupled NVIC core interface
Allows early processing of interrupts
Processing of late arriving higher priority interrupts
Support for tail-chaining
Processor state automatically saved

Interrupt entry restored on interrupt exit with no instruction overhead
This hardware block provides flexible interrupt management features with minimal interrupt latency.

1.12.2 External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 24 edge detector lines used to detect external I/O
ports/LVD output/WT alarm/comparator output, generate interrupt/event requests, and wake up the system.

Each line can be independently configured to select the trigger event (rising edge, falling edge, both) and can
be masked independently. A pending register maintains the status of the interrupt requests. The EXTI can detect
an external line with a pulse width shorter than the internal APB1 clock period. Up to 30 GPIOs can be connected
to the 16 external interrupt lines.

1.13 Analog-to-digital converter (ADC)

One 12-bit analog-to-digital converter is embedded into LCM32F037. It shares 16 external channels (three
OPA outputs, internal Bandgap voltage reference) and 2 internal channels (temperature sensor and VDDA),
performing conversions in single-shot or scan modes. In scan mode, automatic conversion is performed on a
selected group of analog inputs. The conversion rate is up to 1.5 MSPS. ADC Block diagram is shown in Figure 4.

The ADC supports the use of internal or external reference voltages (2.5V, 3.3V, 4V, 5V, VDDA or external 10).

The ADC has an embedded temperature sensor. It can produce a voltage which changes linearly with
temperature. It is internally connected to the input channel of ADCIN16.

An analog watchdog feature allows very precise monitoring of the converted voltage of one, some or all
selected channels. An interrupt is generated when the converted voltage is outside the programmed thresholds.

The events generated by the timers (TIMx), analog comparators (ACMPs), and external 10 can be internally
connected to the ADC start trigger. The ADC trigger interconnection diagram is shown in Figure 5. The outputs of
DAC and ACMPs can also be used as ADC input through GPIO ports.

The ADC supports synchronous prescaler of the APB clock (PCLK1), or asynchronous prescaler of the PLL clock.
Different clocks make a balance between trigger delay and high-speed work frequency. It also has an embedded
16-depth FIFO with DMA capability.
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Figure 4. ADC Block diagram
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Figure 5. ADC trigger interconnection diagram
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1.14 Digital-to-analog converter (DAC), Analog comparator (ACMP)
and HALL_MID

Two 10-bit digital-to-analog converters are embedded into LCM32F037. Each DAC can be used to convert digital
signals into analog voltage outputs to I/0 ports or three ACMP inputs. The reference voltage of DAC is available among
2.5V, 4V or VDDA independently. Each DAC supports hardware trigger and DMA transfer. Each DAC is able to produce
configurable pseudo-random noise waveforms and triangular waveforms by hardware.

Three fast rail-to-rail analog comparators (ACMPs) are embedded into LCM32F037. The ACMP inputs come from
internal DAC outputs, HALL_MID outputs or external /O ports. The external trigger, hysteresis, speed, filtering and
polarity of ACMPs are all configurable. Interrupts generated by AMCPs can wake up the system from low power modes.
All ACMPs can play the role of triggers for the internal break events of some timers. Two ACMPs can be combined as
a window comparator.

One anti-electric force sampling controller (HALL_MID) is embedded into LCM32F037. It can work with DAC and
ACMPs, and more details of the interconnection are shown in Figure 6.
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Figure 6. DAC, HALL_MID and ACMP interconnection diagram
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1.15 Operational amplifier (OPA)

There are three embedded OPAs in LCM32F037. The magnification of each OPA is 1/2/4/6/10/16/20/32. The
output bias is 1/2 or DAC1_OUT. The three OPAs have following features:
® Input common-mode input voltage: OV to VDDA
Input offset voltage: -/+ 5mV (before calibration); -/+ 1mV (after calibration)
The conversion rate: 5V/us
Power supply rejection ratio: -60DB (min), -80DB (typ)
Gain error: +/- 1%
Temperature drift: 0.1%
CMRR: 90dB
The temperature characteristics: the higher the temperature, the larger the magnification. The

magnification curve is strictly prohibited to bend down
The OPAs and their interconnection are shown in Figure 7 below.
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Figure 7. OPAs and their interconnection
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be configured in analog mode, and both analog channels should be enabled with high impedance externally.
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1.16 Timers and watchdogs

The LCM32F037 includes an advanced-control timer, five general-purpose timers, a basic timer, two
watchdog timers and a SysTick timer. In debug mode, all timer counters can be frozen.
Table 2 compares the features of the advanced-control, general-purpose and basic timers.

Table 2. Timer feature comparison

Timer . Counter Counter Prescaler DMA request Capture/C | Complem
Type Timer Resolution Type Factor Generation ompare entary
P Channels Outputs
Advanced TIM1 16-bit Up, Down, 14 1 65536 Yes 4 3
Control Up/down
TIM3 16-bit Up, Down, ) 65536 Yes 4 0
Up/down
TIM14 16-bit Up 1to 65536 No 1 0
General TIM15 16-bit Up, Down, ) 65536 Yes 2 2
Up/down
Purpose Uo. Down
TIM16 16-bit b, " | 1065536 Yes 1 1
Up/down
. Up, Down,
TIM17 16-bit 1to 65536 Yes 1 1
Up/down
Basic TIM6 16-bit Up 1to 65536 Yes 0 0

1.16.1 Advanced-control timer (TIM1)

The advanced-control timer (TIM1) can be seen as a three-phase PWM multiplexed on 6 channels. It has
complementary PWM outputs with programmable inserted dead-times. It can also be seen as a complete general-
purpose timer. The four independent channels can be used separately:

® Input capture

® OQutput compare

® PWM generation (edge- or center- aligned modes)

® One-pulse mode output

If configured as a general-purpose 16-bit timer, it has the same features as the TIMx timer. If configured as
the 16-bit PWM generator, it has full modulation capability (0-100%).

TIM1 supports delay trigger and error-proof triggering mechanisms. In debug mode, the counter can be
frozen.

Many features are shared with those of the general-purpose TIM timers which have the same architecture. The
advanced-control timer can therefore work together with the TIM timers via the timer link feature for
synchronization or event chaining.

1.16.2 General-purpose timers (TIM3/14/15/16/17)

The LCM32F037 has five synchronizable general-purpose timers, and the detailed differences are shown in
Table 2 above.

TIM3
TIM3 is a synchronizable 4-channel general-purpose timer based on a 16-bit autoreload up/down counter
and a 16-bit prescaler.
Tim3 has four independent channels for input capture, output compare, PWM generation, or one-pulse
mode output.
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TIM3 can work with the advanced-control timer TIM1 through the timer link feature for synchronization or
event chaining.

TIM3 generates independent DMA requests.

Tim3 can handle quadrature (incremental) encoder input, as well as the outputs of HALL_MID.

In debug mode, the counter can be frozen.

TIM14

TIM14 is based on a 16-bit autoreload upcounter and a 16-bit prescaler.

Tim14 has an independent channel for input capture, output compare, PWM generation, or one-pulse mode
output.

In debug mode, the counter can be frozen.

TiIM15/16/17

Tim15/16/17 is based on a 16-bit autoreload up/down counter and a 16-bit prescaler.

TIM15 has two independent channels, and TIM16/17 has an independent channel for input capture, output
compare, PWM generation, or one-pulse mode output.

TIM15 has two complementary outputs, and TIM16/17 has a complementary output with programmable
inserted dead-times.

TIM15/16/17 generates independent DMA requests.

TIM15/16/17 supports delay trigger and error-proof triggering mechanisms. In debug mode, the counter for
TIM15/16/17 can be frozen.

1.16.3 Basic timer (TIM6)

TIM6 can be used as a common 16-bit time base.
TIM6 generates independent DMA requests.

1.16.4 Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It contains a user-defined
refreshed window. It is clocked from an independent 32 kHz internal RC and as it operates independently of the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog to reset the device
when a problem occurs, or as a free-running timer for application timeout management. It is hardware- or
software-configurable through the option bytes. The counter can be frozen in debug mode.

1.16.5 Window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter that can be set as free-running. It can be used as a
watchdog to reset the device when a problem occurs. It is clocked from the APBO clock. It has an early warning
interrupt capability and the counter can be frozen in debug mode.

1.16.6 System timer (SysTick)

This timer is dedicated for OS, but could also be used as a standard downcounter. It features:
® A 24-bit downcounter
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® Autoreload capability
® Maskable system interrupt generation when the counter reaches 0
® Programmable clock source (HCLK or HCLK/8)

1.16.7 Clock measurement and calibration

The on-line measurement and calibration of each clock source can be made via the input channel TI1 of TIM4.

Figure 8. Clock measurement and calibration
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1.16.8 Interconnections between timers

Timers can work together via the timer link feature for synchronization or event chaining. It is shown in the
following Table 3.

Table 3. Interconnections between timers

Slave TIM ITRO ITR1 ITR2 ITR3
TIM1 TIM15_TRGO | TIM16_0OC1 | TIM3_TRGO | TIM17_0OC1
TIM3 TIM1_TRGO | TIM17_OC1 | TIM15_TRGO | TIM14_OC1
TIM15 TIM1_TRGO | TIM3_TRGO | TIM16_0OC1 | TIM17_0OC1
1.17 Watch timer (WT)

The WT belongs to the backup power domain. It is powered by the backup LDO only in ULP Stop mode; while
powered by the kernel LDO in other power modes. The WT cannot be reset by system reset sources.
The WT is always used for alarm interrupt, as well as buzzer output. It has following features:
® Programmable clock source:
& External crystal oscillator (OSCL) at 32.768 kHz
€ Internal low-power RC oscillator (RCL) of 32 kHz
€ External high-speed crystal oscillator (OSCH) divided by 128
Four clock sources for internal 8-bit timer: 4kHz, 64Hz, 1Hz, 1/60Hz
8-bit timer overflow interrupt
0.5s period interrupt
Eight BUZ signal frequencies: four high-speed (8192Hz, 4096Hz, 2048Hz, 1024Hz) and four low-speed
(2Hz, 1Hz, 0.5Hz, 0.25Hz). Also supporting reverse signal nBUZ output.

1.18 Inter-integrated circuit (12C)

The LCM32F037 has an I12C interface, which includes the following features:

®  Multimaster and slave modes

® Supporting standard speed (up to 100 kbps) and fast speed (400 kbps to 1 Mbps)
® 7/10-bit addressing
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® Independent clock up to 96 MHz
® 3-byte Rx/Tx FIFOs with DMA capability

1.19 Universal asynchronous receiver transmitter (UART)

The LCM32F037 has two UART interfaces, which include the following features:
® Accurate baud rate generation up to 4 Mbps

®  8-byte Rx/Tx FIFOs with DMA capability

® Hardware management of the CTS and RTS signals

® Independent clock up to 96 MHz

1.20 Synchronous Serial Port (SSP)

The LCM32F037 has two SSP interfaces, which include the following features:

Master and slave modes

Supporting Motorola SPI, Tl SSI and National Semiconductor Microwire protocols
Programmable 4 to 16-bit frame size

Independent clock up to 96 MHz

Able to communicate up to 32 Mbps in master mode and up to 5 Mbps in slave mode
8x16 bit Rx/Tx FIFOs with DMA capability

1.21 Cycle Redundancy Check (CRC)

The CRC calculation unit is used to get a CRC code from an 8/16/32-bit data word and a fixed generator
polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or storage integrity. In
the scope of the EN/IEC 60335-1 standard, they offer a means of verifying the Flash memory integrity. The CRC
calculation unit helps compute a signature of the software during runtime, to be compared with a reference
signature generated at link time and stored at a given memory location.

1.22 Divider (DIV)

The DIV supports 64/32 or 32/32 signed divisions within 32 cycles.

1.23 Serial wire debug port (SW-DP)

An embedded ARM SW-DP interface enables either a serial wire debug probe to be connected to the target.
Only two I/Os (SWDIO and SWCLK) are used for debug by GPIO alternate function.
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2. Pinouts and pin description

Figure 9. LCM32F037K6T8 LQFP32 pinout

PB7/OP2N3/CPN23/DACL/T1_CH1/TL_CH2N/T17_CH1/T17_CHIN/UO_RTX/I2C_SDA/SSP2_FSS

PF3/BOOTO/T1_CH2/T1_CHIN/T3_CH2/T3_ETR/T15_CH2/T16_CH1/T17_CHIN/SSP2_SCK

PB6/OP2P3/CPN22/DACO/T1_CH3N/T15_CH2/T16_CHIN/UO_TRX/I2C_SCL
PBS/AD13/T1_CH3/T3_CH2/T16_BKIN/UO_TX/U1_CTS/SSPO_TRX/CP2_OUT
PAI15/T1_CH2/T1_BKIN/T15_BKIN/T16_CHIN/T17_CH1/U1_RX/SSPO_FSS

PB4/TL_CH2N/T3_CH1/T17_BKINJUO_RX/SSPO_RTX
PB3ITL_CHINITL_CH2NIT16_CH1/SSPO_SCK/CP1_OUT

VSSNSSA

:

T3_CHLITL_CHINITL_CH3IPF4 PAL4/SWCLK/WT_nBUZ/U1_TRX/CP2_OUT

SSP2_TRX/I2C_SDA/UO_TX/T15_CH1/T1_CH3/CPNO2/CPPO7/OP1P3/0SC_IN/PFO PA13/SWDIO/T1_CH4/T1_CHIN/WT_BUZ/U1_TX/CP1_OUT/IR_OUT

SSP2_RTX/I2C_SCLMUO_RX/T15_CHIN/T1_CH2/CPP14/OPA_NIN[OJ/OP1N3/0SC_OUT/PF1 PA12/T1_ETR/T15_CH1/T16_CH1/U0_RTS/2C.SDA

T16_CHIN/T15_CH1/T3_CH3/T1_CH1/RST/PF2 PA11/T1_CH4/T15_CHIN/UO_CTS/I2C_SCL/ICPO_OUT

LCM32F037K6T8

VDDIVDDA PA10/AD15/CPP23/DACO/T1_CH3/TL5_CH2/T17_BKIN/UO_RX/I2C_SDA

CP0O_OUT/U1_CTS/T1_ETRIT16_CH1/U1_RX/CPNOO/CPPO4/VRH/ADO/PAQ PAY/AD14/0POPL/CPNI3/T1_CH2/T15_CH2N/T15_BKIN/UO_TRX/I2C_SCLISSP2_RTX
IR_OUT/U1_RTSMU1_TX/T16_CHIN/TL5_CHIN/CPP10/CPPOS/AD1/PAL PAB/AD1O/ELVI/OPON1/OPA_NIN[3/CPPO3/MCO/T1_CH1/UO_CTS/SSP2_TRX/CPO_OUT

CP1_OUT/U1_TRX/T15_CHI1/CPNO1/CPPOG/OP20EX/OPOPO/AD2/PA2 PF7/AD12/0POP3/OP10EX/CPP22/CPN12/T1_CHIN/T3_CH4MU1_RX/SSP2_SCK

©)
®
®
®
®
®
®

1N070dD/00dO/XH L 0dSSIXY TN/ZHD STLINTHO TLOTNJD/LTddD/TTddO/EQV/EYd

[TININ"VdO/ONZd 0/0dTd0/9av/vd (i3)

1N0 0d/X LY 0dSS/THO 9TLTHO EL/NINE TL/TOddI]

LNOTdO/SSH 0dSS/S LY 0MVZNE LW/THO LTL/THO ¥TLI0OYA/00ddD/ONOLO/vaV/FYd

XYL 0M/EHO ELINZHO TLTTNO/ETddI/INTAO/0d2dO/O8AOAY/8AV/08d

$S472dSS/XLTNININE STL/NIME TLINZHO TL/12ddO/X300dO/ENOdO/TAV/94d

1N0 2dONOS 0dSS/ZNAU LMTHO STLALI ELINZHO TL/TOVAZTddD/TdZdO/SaVISYd
0ZdO/SLY TN/XLY ON/THO YTLUYHO ELINEHO TLIEONAD/0ZddI/STdO/ONTIO/6AV/TEd

1NO TdO/OTAO/X YL 0dSS/THO LTUTHO YTLIZHD EL/NTHO TL/9TddO/Z0ddI/INZdOITdTdO/LAV/LYd

(See Table 5 for detailed pin definitions)
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Figure 10. LCM32F037H6S8 SSOP24 pinout

VDD o

CP0_OUT/U1_CTS/U1_RXIT16_CH1/T1_ETR/ICPNOO/CPP04/VRH/ADO/PAQ e PF2/nRST/T1_CHL/T3_CH3/T15_CH1/T16_CHIN
IR_OUT/UL_RTS/U1_TX/T16_CHIN/T15_CHIN/CPP10/CPPO5/AD1/PAL

CP1_OUT/U1_TRX/T15_CH1/CPNOL/CPP06/OP20EX/OPOPO/AD2/PA2 PF1/0SC_OUT/OPIN3/OPA_NIN[OJCPP14/T1_CH2/T15_CHIN/UO_RX/I2C_SCLISSP2_RTX

CP0_OUT/OPOO/SSPO_TRX/U1_RX/T15_CH2/T1_CHIN/CPN10/CPP17/CPP11/AD3/PA3 o PFO/OSC_IN/OP1P3/CPPO7/CPNO2/T1_CH3/T15_CHL/UO_TX/I2C_SDA/SSP2_TRX

CP1_0UT/SSPO_FSS/U0_RTSIWT_BUZIT17_CHL/T14_CH1/DACO/CPPOO/OPONO/AD4/PA4 e PF3/BOOTOITL_CH2/T1_CHIN/T3_CH2/T3_ETRIT15_CH2/T16_CHL/T17_CHINISSP2_SCK

CP2_OUT/SSPO_SCK/WT_nBUZ/T15_CH1/T3_ETR/T1_CH2N/DACL/CPP12/0P2P1/ADS/PAS ° PB7/OP2N3/CPN23/DACLT1_CH1/T1_CH2N/T17_CHL/T17_CHINMO_RTX/I2C_SDA/SSP2_FSS

CP0_OUT/SSPO_RTX/T16_CH1/T3_CHL/T1_BKIN/CPPO1/OPA_NIN[1)/OP2NO/OP1PO/AD6IPAG e PB6/OP2P3/CPN22/DACOTL_CH3N/T15_CH2/IT16_CHINMUO_TRX/I2C_SCL

819H/LEOAZEND

CP1_OUT/OP10/SSPO_TRX/T17_CHL/T14_CH1/T3_CH2/T1_CHIN/CPP16/CPPO2/OP2N1/OPLPIADTIPAT @ PBS/AD13/T1_CH3/T3_CH2/T16_BKIN/UO_TX/U1 CTSISSPO_TRX/CP2_OUT

UO_TRXIT3_CH3ITL_CHINICPNLU/CPPI3IOPINIIOP2PO/ADCVBG/ADEIPBO (9) PALS/T1_CH2/TL_BKINT15_BKINT16_CHINMT17_CHLUUL RX/SSPO_FSS
OP201UL_RTSIUO_RTXITL4_CHLIT_CHATL_CHANICPNO3ICPP20ICPP15/0P1N0IADSIPEL. (10) PAL4ISWCLKIWT_nBUZ/U1_TRX/CP2_OUT
CPO_OUTISSP2_TRXIU_CTSIT1_CHUMCOICPPO3IOPA_NINBJOPONLELVIADL0/PAS (L1) PAL3/SWDIO/TL_CHATL_CHINIWT BUZIU1_TX/CP1_OUT/IR_OUT

$5P2_RTXI2C_SCLIUO_TRXITIS BKINITI5_CH2NTT1_CH2ICPNIIOPOPLAD14PAY (12) PALO/ADISICPP23/DACOITL_CH3IT15_CH2ITL7_BKINAO_RX/I2C_SDA

(See Table 5 for detailed pin definitions)
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Figure 11. LCM32F037K6U8 QFN32 pinout

1_CHU/UO_CTS/SSP2_TRX/CPO_OUT

[B/CPPOIMCOIT:

CHA/T15_CHIN/UO_CTS/I2C_SCLICPO_OUT

ETRIT1S_CHUT16_CH1/UO_RTS/I2C_SDA
PA9/AD14/0POP1/CPNI3/TL_CH2/T15_CH2N/T15_BKIN/UO_TRX/I2C_SCLISSP2_RTX

PFT/ADL2/0POP3/OP10EX/CPP22/CPN12/T1_CHIN/T3_CH4/U1_RX/SSP2_SCK

PAL3/SWDIO/T1_CHIN/T1_CH4/WT_BUZ/UL_TX/CP1_OUT/R_OUT
PA10/AD15/CPP23/DACO/TL_CH3/T15_CH2IT17_BKINIUO_RX/I2C_SDA

PAL4/SWCLK/WT_nBUZ/U1_TRX/CP2_OUT

PABIADI0/ELVI/OPONL/OPA_NIN|
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SSPO_FSS/U1_RX/T17_CH1/T16_CHINIT15 BKIN/T1_BKIN/T1_CH2/PA1S PF6/AD11/0PON3/OPOOEX/CPP21/T1_CH2N/T1_BKIN/T15_BKIN/U1_TX/SSP2_FSS

g
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LCM32F037K6U8
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EH

SSP2_SCKIT17_CHINIT16_CHY/T15_CH2/T3_ETRIT3_CH2/T1_CHIN/T1_CH2/BOOTO/PF3 10| PA4/AD4IOPONO/CPPOOIDACOITLA_CHLT17_CHUWT_BUZMO_RTS/SSPO_FSS/CP1_OUT
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(See Table 5 for detailed pin definitions)
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Table 4. Abbreviations used for pin definitions
Name Abbreviation | Definition
Pin name The pin function and name stay the same during/after reset unless specifically stated in brackets
S Power pin
Pin type | Only input pin
1/0 Input/output pin
1ANA Only one analog alternate channel
Two analog alternate channels and two normal analog switches (PAD to analog
2ANA . . .
switches with ESD resistance)
1/0 structure 20P Two analog alternate channels and two analog switches of low inner resistance
(PAD directly to analog switch for OPA)
ANA OP Two analog alternate channels, one normal analog switch and one analog switch
- of low inner resistance
Note All I/Os are floating input during/after reset, unless specified in Note
Opti | alt t
P Iof:iciioima € Features configured by GPIOx_AFL/H, GPIOx_MODE registers (digital alternate)
External alternate Features configured by the SYSCTRL register which has higher priority than optional alternate
Pin function function (digital alternate)
Function Anal |
unct ”ifngcfi;ir;ate Analog function 1 configured by SYSCTRL or GPIOX_AFL/H, GPIOx_MODE register
Anal | . ) .
nifr‘gcfict;r;ate Analog function 2 configured by SYSCTRL or GPIOx_AFL/H, GPIOx_MODE register
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LCM32F037

Table 5. LCM32F037 pin definitions

Pin number

Analog alternate function (AN)

LQFP32/ Pin name Pin /0 Optional alternate function External
QFN32 SSOP24 (after reset) type structure function AN1 AN2
TESTEN Test
SSP2_FSS/TIM1_CHIN/
! PF4 /o 1ANA TIM1_CH3/TIM3_CH1/
SSP2_TXD/ 12CO_SDA/ CPNO2Y/
OSCL_IN/
2 21 PFO 1/0 20P TIM1_CH3/ TIM15_CH1/ OP1P3/ 0SCH IN
UARTO_TX/ SSP2_RXD CPPO7 -
SSP2_RXD/ 12C0_SCL/ CPP14/
3 22 PF1 1/0 20P TIM1_CH2/TIM15_CH1N/ OP1N3/ (())SSCCLI-TO(;JJT/
URATO_RX/ SSP2_TXD OPA_NIN2 -
TIM1_CH1/ TIM3_CH3/
4 23 PF2(nRST) 1/0 1ANA TIM15_CH1/TIM16_CHIN nRST?
24 VSS/VSSA S
5 1 VDDA S
5 1 VDDH S
UART1_CTS/TIM1_ETR/
6 2 PAO 1/0 2ANA TIM16_CH1/ UART1_RX/ CPAI;[(;ZI;\IEI):’II\I/OO VRH
CPO_OUT
EVENTOUT/ UART1_RTS/
7 PA1 1/0 2ANA TIM16_CHIN/ UART1_TX/ ADCIN[1] CPPO5/ CPP10
3 TIM15_CHIN/IR_OUT
TIM15_CH1/ UART1_TX/ CPNO1/
OP20EX /
8 PA2 1/0 20P CP1_OUT/ UART1_RX OPOPO/ ADCIN[2]
CPP0O6
TIM15_CH2/ UART1_RX/ ADCIN[3] /
9 4 PA3 1/0 ANA_OP TIM1_CHIN/ SSPO_TXD/ CPN10/ CPP11 OP0O/ CPP17
CPO_OUT/ SSPO_RXD
SSPO_FSS/UARTO_RTS/ ADCIN[4] /
10 5 PA4 1/0 20P TIM17_CH1/TIM14_CH1/ DAC_OUTO OPONO / CPPOO
WT_BUZ/ CP1_OUT
SSPO_SCK/ TIM15_CH1/ ADCIN[S] /
11 6 PAS 1/0 20P TIM1_CH2N/WT_nBuz/ OP2P1 / CPP12 DAC_OUT1
CP2_0UT/ TIM3_ETR
SSPO_RXD/TIM3_CH1/
TIM1_BKIN/CPO_OUT/ ADCIN[6] / OP1P0 / OP2NO/
12 7 PAG /o ANA_TR TIM16_CH1/ EVENTOUT/ CPPO1 OPA_NIN3
SSPO_TXD
SSPO_TXD/ TIM3_CH2/
- - ADCIN[7] /
13 8 PA7 1/0 20P TIM1_CH1N/CP1_OUT/ OP1P1/ OP10/ CPP16
TIM14_CH1/ TIM17_CH1/ OP2N1/ CPRO2
EVENTOUT/ SSPO_RXD
EVENTOUT/ TIM3_CH3/ ADCIN[8]/
14 9 PBO 1/0 ANA_OP TIM1_CH2N/ UARTO_TX/ ADCVBG CPP13/ OP2PO/
UARTO_RX CPN11/ OP1N1
TIM14_CH1/TIM3_CH4/ ADCIN[9]/
15 10 PB1 1/0 20P TIM1_CH3N/UART1_RTS/ CPP20/ OP20/ CPP15
UARTO_RX/UARTO_TX OP1NO/ CPNO3
SSP2_FSS/TIM1_CH2N/
16 PF6 /O ANA_OP TIM1_BKIN/UART1_TX/ Agi'(')\'cgl&]/ Oci?vl\;i/
TIM15_BKIN/EVENTOUT
SSP2_SCK/TIM1_CH1N/ ADCIN[12]/ OPOP3 / CPN12/
17 PF7 /0 ANA_CP TIM3_CH4/ URAT1_RX OP10EX CPP22
MCO/UARTO_CTS/
TIM1_CH1/ EVENTOUT/ ADCIN[10]/ OPON1/
18 1 PA8 /o ANA_OP SSP2_TXD/ SSP2_RXD/ ELVI/ CPPO3 OPA_NIN1
CPO_OUT
TIM15_CH2N/ TIM15_BKIN/
19 12 PA9S 1/0 ANA_OP UARTO_TX/ TIM1_CH2/ ADCIN[14] CPN13/ OPOP1
12C0_SCL/ SSP2_RXD/
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SSP2_TXD/ UARTO_RX

20

13

PA10

1/0

2ANA

TIM15_CH2/ TIM17_BKIN/
UARTO_RX/ TIM1_CH3/
12C0_SDA

ADCIN[15]/
CPP23

DAC_OUTO

21

PAl11

I/0

2ANA

EVENTOUT/ UARTO_CTS/
TIM1_CH4/ TIM15_CH1N/
CPO_OUT/ 12C0_SCL

22

PA12

1/0

1ANA

EVENTOUT/ UARTO_RTS/
TIM1_ETR/ TIM16_CH1/
TIM15_CH1/12C0_SDA/

23

14

PA13

1/0

1ANA

IR_OUT/ TIM1_CH1N/
TIM1_CH4/ UART1_TX/
WT_BUZ/ CP1_OUT

SWDIO3

24

15

PA14

1/0

1ANA

UART1_TX/ WT_nBUZ/
CP2_OUT/ UART1_RX

SWCLK?3

25

16

PA15

1/0

1ANA

SSPO_FSS/UART1_RX/
TIM17_CH1/EVENTOUT/
TIM1_CH2/TIM16_CH1IN/
TIM1_BKIN/TIM15_BKIN

26

PB3

I/0

1ANA

SSPO_SCK/TIM1_CHIN/
TIM1_CH2N/TIM16_CH1/
CP1_OUT

27

PB4

1/0

1ANA

SSPO_RXD/TIM3_CH1/
TIM1_CH2N/UARTO_RX/
TIM17_BKIN/SSPO_TXD

28

17

PB5

1/0

1ANA

SSPO_TXD/TIM3_CH2/
TIM16_BKIN/TIM1_CH3/
UARTO_TX/UART1_CTS/

CP2_OUT/ SSPO_RXD

ADCIN[13]

29

18

PB6

I/0

ANA_OP

UARTO_TX/I12C0_SCL/
TIM16_CH1N/TIM15_CH2/
TIM1_CH3N/ UARTO_RX

DAC_OUTO

OP2P3 / CPN22

30

19

PB7

1/0

ANA_OP

UARTO_RX/12CO_SDA/
TIM17_CHIN/TIM1_CH2N/
UARTO_TX/TIM1_CH1/
TIM17_CH1/SSP2_FSS

DAC_OUT1

OP2N3/ CPN23

31

20

PF3(BOOTO)

1/0

1ANA

SSP2_SCK/ TIM1_CH1N/
TIM1_CH2/ TIM3_CH2/
TIM15_CH2/ TIM16_CH1/
TIM17_CH1N/ TIM3_ETR

BOOTO*

32

VSS/VSSA

Note: 1. ACMP and OPA input pin formats:
ACMP: ACMP number + Pin polarity + Input port; OPA: OPA number + Pin polarity + Input port

Example: CPP11 means ACMP1, positive input, port1

OP2N3 means OPA2, negative input, port3
2. After power-up reset, this pin is configured to the external reset pin nRST by default

3. After system reset, these pins are configured as optional alternate functions SWDIO (internal pull-up) and SWCLK

(internal pull-down)

4. Depending on the option byte configuration, the BOOTO pin can be used to select one of three boot options

during system reset
5. The I/O drive strength 4mA/8mA when powered by 3.3V, and 8mA/16mA when powered by 5V

28/42
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Table 6. GPIOA optional alternate function mapping
Pin AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - UART1_CTS TIM1_ETR TIM16_CH1 UART1_RX - CPO_OUT -
PA1 EVENTOUT UART1_RTS TIM16_CH1N - UART1_TX TIM15_CH1N IR_OUT-
PA2 TIM15_CH1 UART1_TX - - - CP1_OUT UART1_RX
PA3 TIM15_CH2 UART1_RX - - TIM1_CH1N SSPO_TXD CPO_OUT SSPO_RXD
PA4 SSPO_FSS UARTO_RTS - TIM17_CH1 TIM14_CH1 WT_BUZ CP1_OUT -
PAS SSPO_SCK - - TIM15_CH1 TIM1_CH2N WT_nBuz CP2_0OUT TIM3_ETR-
PA6 SSPO_RXD TIM3_CH1 TIM1_BKIN CPO_OUT - TIM16_CH1 EVENTOUT SSPO_TXD
PA7 SSPO_TXD TIM3_CH2 TIM1_CH1N CP1_OUT TIM14_CH1 TIM17_CH1 EVENTOUT SSPO_RXD
PA8 MCO UARTO_CTS TIM1_CH1 EVENTOUT SSP2_TXD SSP2_RXD CPO_OUT
PA9 TIM15_CH2N TIM15_BKIN UARTO_TX TIM1_CH2 12C0_SCL SSP2_RXD SSP2_TXD UARTO_RX
PA10 TIM15_CH2 TIM17_BKIN UARTO_RX TIM1_CH3 12CO_SDA -
PA11 EVENTOUT UARTO_CTS TIM1_CH4 TIM15_CHIN - CPO_OUT 12C0O_SCL
PA12 EVENTOUT UARTO_RTS TIM1_ETR TIM16_CH1 TIM15_CH1 12CO_SDA
PA13 SWDIO IR_OUT TIM1_CHIN TIM1_CH4 UART1_TX WT_Buz CP1_OUT -
PA14 SWCLK UART1_TX - - - wt_nBuz CP2_0OUT UART1_RX
PA15 SSPO_FSS UART1_RX TIM17_CH1 EVENTOUT TIM1_CH2 TIM16_CH1N TIM1_BKIN | TIM15_BKIN
Table 7. GPIOB optional alternate function mapping
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PBO EVENTOUT TIM3_CH3 TIM1_CH2N - UARTO_TX - UARTO_RX
PB1 | TIM14_CH1 TIM3_CH4 TIM1_CH3N - UART1_RTS UARTO_RX UARTO_TX
PB3 SSPO_SCK TIM1_CHIN TIM1_CH2N TIM16_CH1 CP1_OUT -
PB4 SSPO_RXD TIM3_CH1 TIM1_CH2N UARTO_RX TIM17_BKIN - SSPO_TXD
PB5 SSPO_TXD TIM3_CH2 TIM16_BKIN TIM1_CH3 UARTO_TX UART1_CTS CP2_0OUT SSPO_RXD
PB6 UARTO_TX 12C0_SCL TIM16_CH1N TIM15_CH2 | TIM1_CH3N - - UARTO_RX
PB7 UARTO_RX 12CO_SDA TIM17_CH1N TIM1_CH2N UARTO_TX TIM1_CH1 TIM17_CH1 SSP2_FSS
Table 8. GPIOF optional alternate function mapping
Pin AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO SSP2_TXD 12CO_SDA TIM1_CH3 TIM15_CH1 UARTO_TX - - SSP2_RXD
PF1 SSP2_RXD 12C0_SCL TIM1_CH2 TIM15_CHIN URATO_RX - - SSP2_TXD
PF2 - - TIM1_CH1 TIM3_CH3 TIM15_CH1 TIM16_CHIN - -
PF3 | SSP2_SCK | TIM1_CHIN | TIM1_CH2 TIM3_CH2 TIM15_CH2 | TIM16_CH1 | TIM17_CHIN | TIM3_ETR
PF4 SSP2_FSS TIM1_CHIN TIM1_CH3 TIM3_CH1 - - -
PF6 SSP2_FSS TIM1_CH2N TIM1_BKIN - UART1_TX TIM15_BKIN EVENTOUT
PF7 SSP2_SCK | TIM1_CH1N TIM3_CH4 - UART1_RX - -
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Figure 12. LCM32F037 memory mapping

— — OxFFFF FFFF 0x4801 TFFF
RSV AHB1
0x4801 0000
0xE010 0000
CMO Internal RSV
Peripherals
— —0xE000 0000 0x4800 8000
AHBO
RSV 0x4800 0000
— —0xC000 0000 RSV
RSV
0x4002 0000
APB1
— — 0xA000 0000
0x4001 0000
APBO
RSV
0x4000 0000
— —0x8000 0000
0x1FFF FFFF
RSV
RSV 0x1FFF FA00

Foundry Info
0x1FFF F800

Option Bytes

— —0x6000 0000 0x1FFF F600
Flash
Y System Memory
0x4801 8000 0xIFFF F000
Peripherals
RSV
— —0x4000 0000 s
RSV
0x0800 8000
0x2000 1000 Flash
SRAM1 Main Memory
0x2000 0800 0x0800 0000
SRAMO
— —0x2000 0000
RSV
CODE
0x0000 8000
Remapped
Flash, System
— —0x0000 0000 Memory or SRAM,
Depending on BOOT
Configuration
0x0000 0000
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Table 9. LCM32F037 register boundary addresses

AHBO

Bus Address range Size Peripheral

0x4000 0000 - 0x4000 OFFF 4KB
0x4000 1000 - 0x4000 1FFF 4KB
0x4000 2000 - 0x4000 2FFF 4KB RSV
0x4000 3000 - 0x4000 3FFF 4KB
0x4000 4000 - 0x4000 4FFF 4KB
0x4000 5000 - 0x4000 5FFF 4KB
0x4000 6000 - 0x4000 6FFF 4KB SSP2
0x4000 7000 - 0x4000 7FFF 4KB

APBO 0x4000 8000 - 0x4000 8FFF 4KB RSV
0x4000 9000 - 0x4000 9FFF 4KB TIM6
0x4000 A0Q0O - 0x4000 AFFF 4KB TIM14
0x4000 BOOO - 0x4000 BFFF 4KB TIM3
0x4000 C000 - 0x4000 CFFF 4KB RSV
0x4000 D000 - 0x4000 DFFF 4KB WWDG
0x4000 E00O - 0x4000 EFFF 4KB RSV
0x4000 FOO0O - 0x4000 FFFF 4KB
0x4001 0000 - 0x4001 OFFF 4KB TIM1
0x4001 1000 - 0x4001 1FFF 4KB EXTI
0x4001 2000 - 0x4001 2FFF 4KB RSV
0x4001 3000 - 0x4001 3FFF 4KB 12C0
0x4001 4000 - 0x4001 4FFF 4KB UARTO
0x4001 5000 - 0x4001 5FFF 4KB UART1
0x4001 6000 - 0x4001 6FFF 4KB RSV
0x4001 7000 - 0x4001 73FF 1KB CHIPCTRL
0x4001 7400 - 0x4001 77FF 1KB IWDG

APB1 0x4001 7800 - 0x4001 7BFF 1KB WT
0x4001 7C00 - 0x4001 7FFF 1KB ANACTRL
0x4001 8000 - 0x4001 8FFF 4KB SSPO
0x4001 9000 - 0x4001 9FFF 4KB RSV
0x4001 A0QO - 0x4001 AFFF 4KB ADC
0x4001 BOOO - 0x4001 BFFF 4KB TIM15
0x4001 C000 - 0x4001 CFFF 4KB TIM16
0x4001 DOOO - 0x4001 DFFF 4KB FLASH CTRL
0x4001 EO0O - 0x4001 EFFF 4KB TIM17
0x4001 FOOO - 0x4001 FFFF 4KB RSV

0x4800 0000 - 0x4800 O1FF 512B GPIOA
0x4800 0200 - 0x4800 03FF 512B GPIOB
0x4800 0400 - 0x4800 O5FF 512B

0x4800 0600 - 0x4800 O7FF 512B RSV
0x4800 0800 - 0x4800 O9FF 512B

0x4800 0A00 - 0x4800 OBFF 512B GPIOF
0x4800 0CO0 - 0x4800 ODFF 512B

0x4800 OEQO - 0x4800 OFFF 512B

0x4800 1000 - 0x4800 1FFF 4KB RSV
0x4800 2000 - 0x4800 2FFF 4KB

0x4800 3000 - 0x4800 3FFF 4KB

0x4800 4000 - 0x4800 4FFF 4KB DMA
0x4800 5000 - 0x4800 5FFF 4KB RSV
0x4800 6000 - 0x4800 6FFF 4KB
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AHB1

0x4800 7000 - 0x4800 7FFF 4KB SYSCTRL
0x4801 0000 - 0x4801 OFFF 4KB RSV
0x4801 1000 - 0x4801 1FFF 4KB CRC
0x4801 2000 - 0x4801 2FFF 4KB v
0x4801 3000 - 0x4801 3FFF 4KB R
0x4801 4000 - 0x4801 4FFF 4KB DIV
0x4801 5000 - 0x4801 5FFF 4KB

0x4801 6000 - 0x4801 6FFF 4KB RSV
0x4801 7000 - 0x4801 7FFF 4KB
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4. Electrical characteristics

4.1 Absolute maximum values

Stresses above the absolute maximum values may cause permanent damage to the device. These values are

operating conditions, and it is recommended to use the device in the scope of these specifications. Exposure to

maximum value conditions for extended periods may affect device reliability.

Table 10. Voltage characteristics

Parameter Symbol Conditions Minimum Typical Maximum Unit
Supply voltage Voo /Vopa -0.3 - 5.5V
\%
Input voltage Vin -0.3 - Vpp+0.3
Note: All voltages are referenced to VSS
Table 11. Current characteristics
Parameter Symbol Conditions Minimum Typical Maximum Unit
Total current into VDD power lines Ivop - - - 100
Total current out of VSS ground lines lvss - - - 100
V|N >VDD or V|N <V55 -4 - 4 mA
Injected current on the pin ling
Vo>VDD or V0<V55 -4 - 4
Total injection current 2Ny - -20 - 20
Table 12. Temperature characteristics
Parameter Symbol Conditions Minimum Typical Maximum Unit
Ambient temperature Ta - -40 - 125
Storage temperature Tste - -55 - 125 [
Junction temperature T, - - - 150
LQFP-32 - 78 -
CT/wW
Thermal resistance 0a SSOP-24 - THD -
TSSOP20
Total power consumption Po - - - 400 mwW
Table 13. ESD protection and latch-up characteristics
Parameter Symbol Conditions Minimum Typical Maximum Unit
HBM VHem MIL-STD-883H +4000 - -
MM v JESD22-A115 +200 - - \%
CDM Veom JESD22-C101E +1000 - -
Static latch-up AT JEDEC standard NO.78D +100 - - mA
Vpp overvoltage Viar 2011.11 6.5 - - \
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4.2 Recommended operating conditions

Table 14. Operating conditions

Parameter Symbol Conditions Minimum Typical | Maximum Unit
Standard operating voltage Vbp -40to 105C 1.8 - 5.5 Vv
Analog operating voltage .
Vv - C 2.4 - 5.5 Vv
(ADC/DAC) DDA 40 to 105
Vpp=>>1.8V - 48
CPU clock frequency Fepu MHz
Vpp=>2.2V 0 - 96
Power-on reset threshold Vpor - - 1.8 - Vv
Power-on reset latency tpwrT - 1 5 - ms
VDD rise time rate Svoo Make sure_that an internal power-on 01 4 1000 V/ms
reset signal can be generated
RAM holding voltage Vbr Ta=-40t0 105°C 1.0 - - \Y

4.3 DC electrical characteristics

The typical operating voltage of the device is 3.3V/5.0V. Here the values are tested with VDD=3.3V (T, = 25C)
unless stated specifically. DC electrical characteristics are still being refined and the TBD section will be updated

gradually.
Table 15. Current consumption
Peripheral .. .. Typical . .
Parameter Symbol states Conditions Minimum (3.3V/5V) Maximum | Unit
MCLK=8MHz, RCH/2 - 0.627/0.73 -
MCLK=16MHz, RCH - 0.788/0.881 -
Forbidden MCLK=24MHz, PLL ON - 1.655/2.167 -
Supply MCLK=48MHz, PLL ON - 1.807/2.277 -
currentin Irun MCLK=72MHz, PLL ON - 3.26/4.32 - mA
Run mode MCLK=8MHz, RCH/2 - 5.63/7.23 -
Openall, MCLK=16MHz, RCH ] 8.87/10.76 12.09
ADC sampling
on MCLK=48MHz, PLL ON - 21.24/24.1 -
MCLK=72MHz, PLL ON - 27.58/31.76 -
MCLK=8MHz, RCH/8 - - -
Supply MCLK=16MHz, RCH/4 - - -
current in Isieep Off mA
Sleep mode MCLK=24MHz, RCH/2 - - -
MCLK=48MHz, RCH/1 - - -
Supply
current in Istop off All modules are closed - 80/100 - uA
Stop mode

Note: 1. All I/Os are low output without loading; 2. All modules have no load only with clock on unless specifically stated

Table 16. Current consumption in Stop/ULP Stop modes

Mode Description Supply Kernel Minimum Typical Maximum Unit
voltage voltage
Stop mode Turn off the CPU and peripheral 3.3V - 80 -
clocks, the kernel LDO is set to
low power mode 5V LV - 100 - uA
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3.3v 11
sV 1.5v 18
Turn off all clocks and PLL, the 33y 2
kernel LDO is off, the backup )
ULP Stop mode LDO is on with different voltage 5V 1.2V 5
output
3.3v - 3 -
sV 1.0v B a B
4.4 1/0 port characteristics
Table 17. 1/0O characteristics
Parameter Symbol Conditions Minimum | Typical | Maximum | Unit
Input high level voltage Vin All'1/Os 0.7*Vop - Vob Vv
Input low level voltage ViL All 1/Os 0.3 Vop
Input hysteresis Vhys All 1/Os TBD mV
Vpp=3.3V, Weak drive (DS=0) - 12 - mA
Vou=0.7*V i - 9 _ _
Output pin sourcing current lon o o Strong drive (DS=1) mA
Vpp=5Y, Weak drive (DS=0) - 27 - mA
Vou=0.7*Vop | Strong drive (DS=1) - - - mA
Vpp=3.3V, Weak drive (DS=0) - 9 mA
o Vo1=0.4V Strong drive (DS=1) - 18 - mA
k I
Output pin sink current o Voo=5V, Weak drive (DS=0) 20 mA
Vo1=0.6V Strong drive (DS=1) - 36 - mA
Total current ltotal - All ports - ‘ TBD ‘ - mA
Weak pull-up resistor Rpu Vin=NULL - 80 - kQ
Weak pull-down resistor Rpd Vin=NULL - 33 - kQ
Input leakage current (high e Vs < Vo <Von.Ta=85C ) +20 +100 nA
temperature)
Filter width ‘ Tew (1/0) ‘ External reset pin ‘ - ‘ 2 ‘ 4 us
4.5 System reset and voltage monitoring
Table 18. System reset and monitoring characteristics
Parameter Symbol Conditions Minimum Typical Maximum Unit
Band gap reference Ve 1.8 to 5.5V, -40 to 105°C 1.24 1.25 1.26 Vv
Power-on reset threshold Vpor 0V power on to VDD, -40 to 105°C 1.793 1.825 1.869 \Y
Power down reset threshold VppRr VDD power down to 0V, -40 to 105°C 1.695 1.728 1.77 \Y
LVRS=000 - 1.8 - \Y%
LVRS=001 - 1.93 - Vv
LVRS=010 - 2.13 -
LVR level selection Vivr LVRS =011 - 2.61 -
LVRS=100 - 2.94 -
LVRS=101 - 3.18 -
LVRS=110 - 3.63 -

35/42




LCM32F037 4. Electrical characteristics

Parameter Symbol Conditions Minimum Typical Maximum Unit
LVRS=111 - - -
LVR hysteresis Vhys(wr) - - 100 - mV
LVR current Ik Sleep mode on - 20 - uA
LVLS= 000 - - -
LVLS = 001 - - -
LVLS=010 - - -
LVLS = 011 - - -
LVD level selection Vo Vv
LVLS = 100 - - -
LVLS =101 - - -
LVLS =110 - g -
LVLS =111 - - -
LVD hysteresis Vhys(vp) - 100 - 200 mV
LVD current lwo Sleep mode on - 20 - uA
4.6 Characteristics of analog modules
4.6.1 Internal clock source characteristics
Table 19. Oscillator characteristics
Parameter Symbol Conditions Minimum | Typical | Maximum Unit
Calibrated RCH frequency Fren 3.3V, -40 to 125°C 15.7* 16.0 16.1 MHz
RCH operating current lrcH 5.0V, 25°C - 150 - uA
RCL frequency FreL 1.8 to 5.5V, -40 to 105°C 6 32 50 kHz
RCL operating current IrcL - - 0.3 1.0 uA

Note: RCH is stable at 16MHz from 0 to 125°C, down to 15.8MHz for -10°C, and gradually down to 15.7MHz from -40 to -

10°c

4.6.2 ACMP characteristics

Table 20. ACMP characteristics

Parameter Symbol Conditions Minimum | Typical | Maximum Unit
Typical operating conditions are Vpp=3.3V, temperature =25°C, Vcm =Vpp/2
e | v - w0 [ o [ o [m
Input common mode Vem Response time<160ns 0 - Vob Vv
voltage
Common r:;c;i(ie rejection CMRR 25°C ) 1 ) mV/V
ACMP hysteresis Vhyster HYSmin=0, HYSmax=1, 0.4 - 25 mV
Conversion latency Tstr CPDLY 00 to 11, voltage 2.5 to 5V 14 - 2900 ns
Response rising edge Tt Vpp as the reference of divided resistor - 50 100 ns
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Parameter Symbol Conditions Minimum Typical | Maximum Unit
time falling edge - 50 100 ns
Operating current lemp - - 25 35 uA
CVREF stable time Tscur - - 1 - us
4.6.3 ADC characteristics
Table 21. ADC characteristics
Parameter Symbol Conditions Minimum Typical | Maximum Unit
Typical operating conditions are Vpp=3.3V, temperature =25°C, Vem =Vop/2
Power supply Vooa - 2.0 0 5.5
Vppa>2.5V 2.5 3.3/4 Vopa
Positive reference voltage Vrefs
Vppa<2.5V Vbpa
ADC operating frequency fapc - - 24 - MHz
Sampling rate Fs Vppa>2.0V, sampling precision>10bits 15 MSps
Conversion voltage range VaIN - Vssa - Vrefs Y,
External input impedance Rain - 100 kQ
Internal sample and hold
p. Canc - 5 pF
capacitor
Sampling time tsamp - 1 - 8 1/fapc
Conversion latency teony - 16 - 48 1/fanc
Internal temperature Vee 400 125°C, 3.3V ) 5 ) mV/°C
sensor accuracy
Operating current lanc 1.5MSPS (16MHz), typical - 1 - mA
4.6.4 DAC characteristics
Table 22. DAC characteristics
Parameter Symbol Conditions Minimum | Typical | Maximum Unit
Typical operating conditions are Vpp=3.3V, temperature =25°C, Vcm =Vop/2
Power supply Vbpa - 2.0 0 5.5
Vopa>2.5V 2.5 4 Vopa
Positive reference voltage Vrefs
Vppa<2.5V Vopa
A correct conversion when small variation
in the input code (from code i to i+1 LSB), - 100 - ns
L 8-bit DAC
Conversion time teonv - -
A correct conversion when small variation
in the input code (from code i to i+1 LSB), 2.5 us
12-bit DAC
3.3V, full scale for an input code transition
between the lowest and the highest input 0.8 us
Settling time T codes, 8-bit DAC
& settle 3.3V, full scale for an input code transition
between the lowest and the highest input 40 us
codes, 12-bit DAC
Output voltage range Vain - Vssa - Vrefs \Y
Operating current Ipac typical - 150 - uA
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5.1 LQFP32 package outline

D1
dilllllilinl
| DIM| mIN NOM | MAX
| - Al 0.05 0.10 0.15
| AD 135 | 140 | L45
- A3 059 | 064 | 069
— b 032 - 043
: — - IR T
L C . - :
— 1 012 | 013 | 014
— D 880 | 500 | 9.20
— D1 690 | 7.00 | 7.10
—= E 880 | 9.00 | 9.20
AN 1 F1 690 | 700 | 7.0
)K7 I e 0.80BSC
_ L [ 045 [ - [ 0.75
LRLEIRE =
L2 0.25BSC
C e — ] Rl 008 | - =
b [ ]0.20 R2 0.08 - 0.20
020 | - =
0° 35° | 7°
5 > -
T 7 | 13
e IR
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5.2 SSOP24 package outline

D

—

S 1S\1a1a/ata o181 1 PRt
THRRARAS

SYAMBOL MILLIMETER
—— - MIN | NOM | MAX
Al A ) E 175
Y Al 010 | pis | 025
H H H IE A2 130 | 140 [ 1.50
B | A3 0.60 065 0.70
b 02 | _ | o3
bl 0.22 025 028
El E (- 0.20 = 024
l cl 0.19 0.20 021
‘ D 8.55 8.65 8.75
- E 580 | 600 | 620
H H H H El 3.80 3.9 4.00
= e 0.635BSC
h 030 0.50
L 050 | — | oso
Ll 1 OSREF
0 0 8
b
I~—b1—f
0.25 i B
! 1 ’//////// cle¢
’ BASE METAL 777722 1 |
WITH PLATING

B
f
i N
\
L |
i ]

SECTION B-B
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5.3 QFN32 package outline

2 {0} [al[=
1 .
44///
PINI# CORMNER
SYMBDIM MIN. | NOM, MAX,
070 | 075 0.80
& A 080 | 085 0.90
Al 0 0.02 0.05
A3 — |020 REF| -
b 018| 023 | oes
D S.00BSC
=D E S.00BSC
BT D2 355| 365 | 375
TOP VIEW | Ep 355 3.65 3.75
3
P UUUUUU & i 0.30 0500311)SC 0,40
; [ETFFr@ICIAlE] . . .
- - K - 0,33 -
- /( = aoo 0,15
- - ook 0.10
B - & ccc 0.10
. - dold 0.05
») (@ cee 0.08
) a fFF 0.10
D - : [ZecIe]
ANNNNDMNAO T° ) e
g e e | L 00000000 e
BOTTOM VIEW =B, ] SIDE VIEW I
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6. Ordering information scheme

Example: LCM32 F 03X K 6 T 8

Device family

LN32=ARM-based 32-bit microcontroller

Memory type

F: Flash

Product subclass

03x=32-bit MO processor product

Pin count

H: 24PIN
K: 32PIN
C: 48PIN
R: 64PIN

Flash memory size

4: 16KB
6: 32KB
8: 64KB
B: 128KB

Package

T: LQFP
U: QFN
S: SSOP

Temperature range

6: —20°85°C
7: —407105°C
8: —407125°C
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7. Revision history

Table 23. Document revision history

Date Revision Changes
23-Sep-2021 1.0 Initial release.
9-Nov-2021 1.1 Change operating frequency
9-Dec-2021 1.2 Change A/D conversion rate
13-Dec-2022 1.3 Correction of clerical errors
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