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Functional overview STM32L151x6/8/B-A STM32L152x6/8/B-A

3.1 Low-power modes

The ultra-low-power STM32L151x6/8/B-A and STM32L152x6/8/B-A devices support
dynamic voltage scaling to optimize its power consumption in run mode. The voltage from
the internal low-drop regulator that supplies the logic can be adjusted according to the
system’s maximum operating frequency and the external voltage supply:

In Range 1 (Vpp range limited to 1.71-3.6 V), the CPU runs at up to 32 MHz (refer to
Table 18 for consumption).

In Range 2 (full Vpp range), the CPU runs at up to 16 MHz (refer to Table 18 for
consumption)

In Range 3 (full Vpp range), the CPU runs at up to 4 MHz (generated only with the
multispeed internal RC oscillator clock source). Refer to Table 18 for consumption.

Seven low-power modes are provided to achieve the best compromise between low-power
consumption, short startup time and available wakeup sources:

14/129

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.

Sleep mode power consumption: refer to Table 20.
Low-power Run mode

This mode is achieved with the multispeed internal (MSI) RC oscillator set to the
minimum clock (less than 131 kHz), execution from SRAM or Flash memory, and
internal regulator in low-power mode to minimize the regulator's operating current. In
the low-power Run mode, the clock frequency and the number of enabled peripherals
are both limited.

Low-power Run mode consumption: refer to Table 21.
Low-power Sleep mode

This mode is achieved by entering the Sleep mode with the internal voltage regulator in
low-power mode to minimize the regulator’s operating current. In the low-power Sleep
mode, both the clock frequency and the number of enabled peripherals are limited; a
typical example would be to have a timer running at 32 kHz.

When wakeup is triggered by an event or an interrupt, the system reverts to the run
mode with the regulator on.

Low-power Sleep mode consumption: refer to Table 22.
Stop mode with RTC

Stop mode achieves the lowest power consumption while retaining the RAM and
register contents and real time clock. All clocks in the Vsorg domain are stopped, the
PLL, MSI RC, HSI RC and HSE crystal oscillators are disabled. The LSE or LSl is still
running. The voltage regulator is in the low-power mode.

The device can be woken up from Stop mode by any of the EXTlI line, in 8 ys. The EXTI
line source can be one of the 16 external lines. It can be the PVD output, the
Comparator 1 event or Comparator 2 event (if internal reference voltage is on), it can
be the RTC alarm(s), the USB wakeup, the RTC tamper events, the RTC timestamp
event or the RTC wakeup.

Stop mode without RTC

Stop mode achieves the lowest power consumption while retaining the RAM and
register contents. All clocks are stopped, the PLL, MSI RC, HSI and LSI RC, LSE and
HSE crystal oscillators are disabled. The voltage regulator is in the low-power mode.
The device can be woken up from Stop mode by any of the EXTI line, in 8 us. The EXTI
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STM32L151x6/8/B-A STM32L152x6/8/B-A Functional overview

Table 5. Working mode-dependent functionalities (from Run/active down to standby)

Low- Low- Stop Standby
Ips Run/Active Sleep p;wer ch)wer Wakeup Wakeup
un eep capability capability

CPU Y - Y - - - - -
Flash Y Y Y Y - - - -
RAM Y Y Y Y Y - - -
Backup Registers Y Y Y Y Y - Y -
EEPROM Y Y Y Y Y - - -
Brown-out reset
(BOR) Y Y Y Y Y Y Y -
DMA Y Y Y Y - - - -
Programmable
Voltage Detector Y Y Y Y Y Y Y -
(PVD)
Power On Reset
(POR) Y Y Y Y Y Y Y -
Power Down Rest
(PDR) Y Y Y Y Y - Y -
High Speed
Internal (HSI) Y Y ) ) ) ) ) )
High Speed
External (HSE) Y Y ) ) ) ) ) )
Low Speed Internal
(LS)) Y Y Y Y Y - Y -
Low Speed
External (LSE) Y Y Y Y Y ) Y )
Multi-Speed
Internal (MSI) Y Y Y Y ) ) ) )
Inter-Connect Y v Y Y ) ) ) )
Controller
RTC Y Y Y Y Y Y Y -
RTC Tamper Y Y Y Y Y Y Y
Auto Wakeup
(AWU) Y Y Y Y Y Y Y Y
LCD Y Y Y Y Y - - -
USB Y Y - - - Y - -
USART Y Y Y Y Y (1) - -
SPI Y Y Y Y - - - -
12C Y Y Y Y - (1) - -
ADC Y Y - - - - - -
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Functional overview

STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 5. Working mode-dependent functionalities (from Run/active down to standby) (continued)

Low- Low- Stop Standby
Ips Run/Active Sleep plgwer g(l)wer Wakeup Wakeup
un eep capability capability
DAC Y Y Y Y Y - - -
Temperature v v v v v i ) )
sensor
Comparators Y Y Y Y Y Y - -
16-bit Timers Y Y Y Y - - - -
IWDG Y Y Y Y Y Y Y Y
WWDG Y Y Y Y - - - -
Touch sensing Y - - - - - - -
Systick Timer Y Y Y Y - - - -
GPIOs Y Y Y Y Y Y - 3 pins
Wakeup time to
Run mode Ops 0.4 ps 3 s 46 us <8uys 58 us
0.43 pA (No 0.27 pA (No
RTC) VDD=1 8V RTC) VDD=1 8V
c 5 b 1.13 pA (with 0.87 pA (with
onsumption own to own to RTC) Vpp=1.8 V| RTC) Vpp=1.8 V
Vpp=1.8V103.6V | 185puAMHz | 36.9 uAIMHz '138";“ f D;é"“/tf bD bD
(Typ) (from Flash) (from Flash) o H M 0.44 uA (No 0.28 YA (No
RTC) Vpp=3.0 V| RTC) Vpp=3.0V
1.38 pA (with 1.11 pA (with
RTC) Vpp=3.0 V| RTC) Vpp=3.0V

1. The startup on communication line wakes the CPU which was made possible by an EXTI, this induces a delay before

entering run mode.

3.2

ARM® Cortex®-M3 core with MPU

The ARM® Cortex®-M3 processor is the industry leading processor for embedded systems.
It has been developed to provide a low-cost platform that meets the needs 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 ARM® Cortex®-M3 32-bit RISC processor features exceptional code-efficiency,
delivering the high-performance expected from an ARM core in the memory size usually

associated with 8- and 16-bit devices.

The memory protection unit (MPU) improves system reliability by defining the memory
attributes (such as read/write access permissions) for different memory regions. It provides

up to eight different regions and an optional predefined background region.

Owing to its embedded ARM core, the STM32L151x6/8/B-A and STM32L152x6/8/B-A
devices are compatible with all ARM tools and software.

18/129
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STM32L151x6/8/B-A STM32L152x6/8/B-A Functional overview

3.4

3

Clock management

The clock controller distributes the clocks coming from different oscillators to the core and
the peripherals. It also manages clock gating for low-power modes and ensures clock
robustness. It features:

Clock prescaler: to get the best trade-off between speed and current consumption, the
clock frequency to the CPU and peripherals can be adjusted by a programmable
prescaler

Safe clock switching: clock sources can be changed safely on the fly in run mode
through a configuration register.

Clock management: to reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.

Master clock source: three different clock sources can be used to drive the master
clock:

— 1-24 MHz high-speed external crystal (HSE), that can supply a PLL

— 16 MHz high-speed internal RC oscillator (HSI), trimmable by software, that can
supply a PLL

—  Multispeed internal RC oscillator (MSI), trimmable by software, able to generate 7
frequencies (65.5 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.1 MHz, 4.2 MHz)
with a consumption proportional to speed, down to 750 nA typical. When a
32.768 kHz clock source is available in the system (LSE), the MSI frequency can
be trimmed by software down to a +0.5% accuracy.

Auxiliary clock source: two ultra-low-power clock sources that can be used to drive
the LCD controller and the real-time clock:

—  32.768 kHz low-speed external crystal (LSE)

— 37 kHz low-speed internal RC (LSI), also used to drive the independent watchdog.
The LSI clock can be measured using the high-speed internal RC oscillator for
greater precision.

RTC and LCD clock sources: the LS|, LSE or HSE sources can be chosen to clock
the RTC and the LCD, whatever the system clock.

USB clock source: the embedded PLL has a dedicated 48 MHz clock output to supply
the USB interface.

Startup clock: after reset, the microcontroller restarts by default with an internal
2.1 MHz clock (MSI). The prescaler ratio and clock source can be changed by the
application program as soon as the code execution starts.

Clock security system (CSS): this feature can be enabled by software. If a HSE clock
failure occurs, the master clock is automatically switched to HSI and a software
interrupt is generated if enabled.

Clock-out capability (MCO: microcontroller clock output): it outputs one of the
internal clocks for external use by the application.

Several prescalers allow the configuration of the AHB frequency, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the AHB and
the APB domains is 32 MHz. See Figure 2 for details on the clock tree.
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3.5

3.6

3

Low-power real-time clock and backup registers

The real-time clock (RTC) is an independent BCD timer/counter. Dedicated registers contain
the sub-second, second, minute, hour (12/24 hour), week day, date, month, year, in BCD
(binary-coded decimal) format. Correction for 28, 29 (leap year), 30, and 31 day of the
month are made automatically. The RTC provides two programmable alarms and
programmable periodic interrupts with wakeup from Stop and Standby modes.

The programmable wakeup time ranges from 120 us to 36 hours.

The RTC can be calibrated with an external 512 Hz output, and a digital compensation
circuit helps reduce drift due to crystal deviation. The RTC can also be automatically
corrected with a 50/60Hz stable power line.

The RTC calendar can be updated on the fly down to sub second precision, which enables
network system synchronization. A time stamp can record an external event occurrence,
and generates an interrupt.

There are twenty 32-bit backup registers provided to store 80 bytes of user application data.
They are cleared in case of tamper detection. Three pins can be used to detect tamper
events. A change on one of these pins can reset backup register and generate an interrupt.
To prevent false tamper event, like ESD event, these three tamper inputs can be digitally
filtered.

GPIOs (general-purpose inputs/outputs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated AFIO registers. All GPIOs are high current capable. The
alternate function configuration of 1/0Os can be locked if needed following a specific
sequence in order to avoid spurious writing to the 1/O registers. The 1/O controller is
connected to the AHB with a toggling speed of up to 16 MHz.

External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 23 edge detector lines used to generate
interrupt/event requests. Each line can be individually 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 APB2 clock period. Up to 83 GPIOs can be connected
to the 16 external interrupt lines. The 7 other lines are connected to RTC, PVD, USB or
Comparator events.
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3.7

3.8

24/129

Memories

The STM32L151x6/8/B-A and STM32L152x6/8/B-A devices have the following features:

e Upto 32 Kbytes of embedded RAM accessed (read/write) at CPU clock speed with 0
wait states. With the enhanced bus matrix, operating the RAM does not lead to any
performance penalty during accesses to the system bus (AHB and APB buses).

e  The non-volatile memory is divided into three arrays:
— 32, 64 or 128 Kbyte of embedded Flash program memory
— 4 Kbytes of data EEPROM
—  Options bytes
The options bytes are used to write-protect or read-out-protect the memory (with 4 KB
granularity) and/or readout-protect the whole memory with the following options:
—  Level 0: no readout protection

—  Level 1: memory readout protection, the Flash memory cannot be read from or
written to if either debug features are connected or boot in RAM is selected

—  Level 2: chip readout protection, debug features (Cortex-M3 JTAG and serial wire)
and boot in RAM selection disabled (JTAG fuse)
The whole non-volatile memory embeds the error correction code (ECC) feature.

The user area of the Flash memory can be protected against Dbus read access by the
PCROP feature (see RM0038 for details).

DMA (direct memory access)

The flexible 7-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 software trigger
support for each channel. Configuration is done by software and transfer sizes between
source and destination are independent.

The DMA can be used with the main peripherals: SPI, 1°C, USART, general-purpose timers
and ADC.

3
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3.15.1

3.15.2

3.15.3

3.15.4

3

General-purpose timers (TIM2, TIM3, TIM4, TIM9, TIM10 and TIM11)

There are six synchronizable general-purpose timers embedded in the STM32L151x6/8/B-A
and STM32L152x6/8/B-A devices (see Table 7 for differences).

TIM2, TIM3, TIM4

These timers are based on a 16-bit auto-reload up/down-counter and a 16-bit prescaler.
They feature 4 independent channels each for input capture/output compare, PWM or one-
pulse mode output. This gives up to 12 input captures/output compares/PWMs on the
largest packages.

The TIM2, TIM3, TIM4 general-purpose timers can work together or with the TIM10, TIM11
and TIM9 general-purpose timers via the Timer Link feature for synchronization or event
chaining. Their counter can be frozen in debug mode. Any of the general-purpose timers
can be used to generate PWM outputs.

TIM2, TIM3, TIM4 all have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

TIM10, TIM11 and TIM9

TIM10 and TIM11 are based on a 16-bit auto-reload upcounter. TIM9 is based on a 16-bit
auto-reload up/down counter. They include a 16-bit prescaler. TIM10 and TIM11 feature one
independent channel, whereas TIM9 has two independent channels for input capture/output
compare, PWM or one-pulse mode output. They can be synchronized with the TIM2, TIM3,
TIM4 full-featured general-purpose timers.

They can also be used as simple time bases and be clocked by the LSE clock source
(32.768 kHz) to provide time bases independent from the main CPU clock.

Basic timers (TIM6 and TIM7)

These timers are mainly used for DAC trigger generation. They can also be used as generic
16-bit time bases.

SysTick timer

This timer is dedicated to the OS, but could also be used as a standard downcounter. It is
based on a 24-bit down-counter with autoreload capability and a programmable clock
source. It features a maskable system interrupt generation when the counter reaches 0.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit down-counter and 8-bit prescaler. It is
clocked from an independent 37 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.
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3.17

3.18

3

CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 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.

Development support

Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.
The JTAG JTMS and JTCK pins are shared with SWDAT and SWCLK, respectively, and a
specific sequence on the JTMS pin is used to switch between JTAG-DP and SW-DP.

The JTAG port can be permanently disabled with a JTAG fuse.

Embedded Trace Macrocell™

The ARM Embedded Trace Macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32L151x6/8/B-A and STM32L152x6/8/B-A device through a small number of ETM pins
to an external hardware trace port analyzer (TPA) device. The TPA is connected to a host
computer using USB, Ethernet, or any other high-speed channel. Real-time instruction and
data flow activity can be recorded and then formatted for display on the host computer
running debugger software. TPA hardware is commercially available from common
development tool vendors. It operates with third party debugger software tools.
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STM32L151x6/8/B-A STM32L152x6/8/B-A

4 Pin descriptions

Figure 3. STM32L15xVxxxA UFBGA100 ballout
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1. This figure shows the package top view.
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Pin descriptions

Figure 4. STM32L15xVxxxA LQFP100 pinout
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Pin descriptions

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins Pins functions
o)
<
Z = g
& :m 2 Main
< | 8 ©
§ § b g g Pin name g 2 | function® Additional
o += .
e E'! g g s E g (after reset) | Alternate functions functions
g |3 | ™ =
- F1 5|9
o
[T
(<]
-l
USART1_CK/MCO/
67 |41 |D7| D11 29 PA8 /IO | FT PA8 LCD._COMO -
USART1_TX/
68 | 42 | C7| D10 | 30 PA9 /IO | FT PA9 LCD._COMA -
USART1_RX/
69 |43 |C6 | C12 | 31 PA10 /IO | FT PA10 LCD._COM2 -
USART1_CTS/
70 | 44 |C8| B12 | 32 PA11 /1O | FT PA11 SPI1_MISO UsB_DM
USART1_RTS/
71 | 45| B8 | A12 | 33 PA12 /IO | FT PA12 SPI1_MOSI USB_DP
JTMS-
72 | 46 | A8 | A11 | 34 PA13 /1O | FT SWDIO JTMS-SWDIO -
73 | - - |c11| - PH2 /O | FT PH2 - -
74 | 47 |D5| F11 | 35 Vss 2 S - Vss 2 - -
75 |48 |E5| G11 | 36 Vpp 2 S - Vbp 2 - -
76 | 49 | A7 | A10 | 37 PA14 /IO | FT JTCK: JCTK-SWCLK -
SWCLK
TIM2_CH1_ETR/PA15/
77 |50 | A6 | A9 | 38 PA15 /10| FT JTDI SPI1_NSS/ -
LCD_SEG17
USART3_TX/
LCD_SEG28/
78 |51 |B7|B11| - PC1 I FT PC10 - -
0 0 C LCD_SEG40/
LCD_COM4
USART3_RX/
LCD_SEG29/
79 |52 |B6|C10| - PC11 /IO | FT PC11 LCD._SEGA41/ -
LCD_COM5
USART3_CK/
80 |53 |C5|B10| - PC12 /IO | FT PC12 LCD_SEG30/ -
LCD_SEG42/
LCD_COM®6
81 - - | C9 | - PDO /1O | FT PDO SPI2_NSS/TIM9_CH1 -
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6

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes. Based on characterization, the minimum and maximum
values refer to sample tests and represent the mean value plus or minus three times the
standard deviation (mean+30).

Please refer to device ErrataSheet for possible latest changes of electrical characteristics.

Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.0 V (for the
1.65V =Vpp < 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (meant2a0).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 10.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 11.

Figure 10. Pin loading conditions Figure 11. Pin input voltage
MCU pin MCU pin
C=50pF|
ai7851c ) ai17852d
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Table 14. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
UFBGA100 package - 339
LQFP100 package - 435
"o oo Ta 0RO oo 70 corpot pedane. | ™
- LQFP64 package - 444
LQFP48 package - 364
UFQFPN48 package - 606
Ambient temperature for 6 suffix version | Maximum power dissipation(s) —40 85 .
™ Ambient temperature for 7 suffix version | Maximum power dissipation -40 105 ¢
Junction temperature range 6 suffix version —40 105 s
™ Junction temperature range 7 suffix version —40 110 ¢

When the ADC is used, refer to Table 55: ADC characteristics.

2. Itis recommended to power Vpp and Vppp from the same source. A maximum difference of 300 mV between Vpp and
Vppa can be tolerated during power-up and operation.

To sustain a voltage higher than Vpp+0.3 V, the internal pull-up/pull-down resistors must be disabled.

. If Tp is lower, higher Pp values are allowed as long as T does not exceed T;max (see Table 13: Thermal characteristics on
page 56).

5. In low-power dissipation state, Tp can be extended to -40°C to 105°C temperature range as long as T does not exceed T
max (see Table 13: Thermal characteristics on page 56).

6.3.2 Embedded reset and power control block characteristics

The parameters given in the following table are derived from the tests performed under the
ambient temperature condition summarized in the following table.

Table 15. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
BOR detector enabled 0 - o0
Vpp rise time rate
BOR detector disabled 0 - 1000
typp!" us/V
BOR detector enabled 20 - oo
Vpp fall time rate
BOR detector disabled 0 - 1000
T ™| R Vpp rising, BOR enabled - 2 3.3
RSTTEMPO eset temporization ms
Vpp rising, BOR disabled® 04 | 07 | 16
vV Power on/power down reset Falling edge 1 1.5 | 1.65 v
PORIPDR | threshold Rising edge 13 | 15 | 165
Kys DoclD024330 Rev 4 57/129




Electrical characteristics STM32L151x6/8/B-A STM32L152x6/8/B-A

6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO. The
external clock signal has to respect the I/O characteristics in Section 6.3.13. However, the
recommended clock input waveform is shown in Figure 15.

Table 27. High-speed external user clock characteristics(?)

Symbol Parameter Conditions Min Typ Max Unit
CSSisonor
PLL is used !
FisE oxt User external clock source 8 32 MHz
- | frequency CSSisoff,PLL |
not used
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp
Vuser | OSC_IN input pin low level voltage Vss 0.3Vpp
tw(HSEH) OSC_IN high or low time - 12 - -
tw(HsEL) s
(HSE) | OSC_IN rise or fall time - - 20
tiHsE)
Cinnse) | OSC_IN input capacitance - - 26 - pF

1. Guaranteed by design.

Figure 15. High-speed external clock source AC timing diagram

tw(HSEH?
>

VHSEH

VHSEL

MS19214v2
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To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the I/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 39. EMI characteristics

Max vs. frequency range
Symbol | Parameter Conditions freML?enr:tzorE:nd 4 MHz 16 MHz | 32 MHz | Unit
9 y voltage | voltage | Voltage
Range 3 | Range 2 | Range 1
Vpp= 3.3V, 0.1 to 30 MHz -16 -7 -3
Ta=25°C, 30 to 130 MHz -12 2 12 dBuv
Semi Peak level | LQFP100 package
Compliant with IEC 130 MHz to 1GHz -1 0 8
61967-2 SAE EMI Level 1 1.5 2 -
6.3.11 Electrical sensitivity characteristics
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114, ANSI/ESD STM5.3.1 standard.
Table 40. ESD absolute maximum ratings
Symbol Ratings Conditions Packages | Class M\z::zar Unit
Electrostatic discharge voltage | Ty = +25 °C, conforming to
VESD(HBM) | (human body model) JESD22-A114 Al 2 2000 v
Electrostatic discharge voltage | Ty = +25 °C, conforming to
Vesp(com) (charge device model) ANSI/ESD STM5.3.1 Al c4 500 v

1.

82/129
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Electrical characteristics

6.3.12

Note:

3

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 41. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp= +105 °C conforming to JESD78A Il level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard pins) should be avoided during normal product operation.
However, in order to give an indication of the robustness of the microcontroller in cases
when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 yA/+0 pA range), or other functional failure (for example reset occurrence, oscillator
frequency deviation, LCD levels).

The test results are given in Table 42.

Table 42. 1/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on all 5V tolerant (FT) pins -5 NA
liny Injected current on BOOTO -0 NA mA
Injected current on any other pin -5 +5
It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.
DoclD024330 Rev 4 83/129
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Table 67. UFQFPN48 7 x 7 mm, 0.5 mm pitch, package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020

6.900 7.000 7.100 0.2717 0.2756 0.2795

6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244

0.300 0.400 0.500 0.0118 0.0157 0.0197
T - 0.152 - - 0.0060 -

0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 40. UFQFPN48 7 x 7 mm, 0.5 mm pitch, package recommended footprint
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UFBGA100 device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Figure 44. UFBGA100 7 x 7 mm, 0.5 mm pitch, package top view example

Product

identification (" » STM32L

™ 151VAHEA

Date code

Y| WW

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.

MS36634V1
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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