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Description STM32L151x6/8/B STM32L152x6/8/B

2.2 Ultra-low-power device continuum

The ultra-low-power STM32L151x6/8/B and STM32L152x6/8/B devices are fully pin-to-pin
and software compatible. Besides the full compatibility within the family, the devices are part
of STMicroelectronics microcontrollers ultra-low-power strategy which also includes
STM8L101xx and STM8L15xx devices. The STM8L and STM32L families allow a
continuum of performance, peripherals, system architecture and features.

They are all based on STMicroelectronics ultra-low leakage process.

Note: The ultra-low-power STM32L and general-purpose STM32Fxxxx families are pin-to-pin
compatible. The STM8L15xxx devices are pin-to-pin compatible with the STM8L101xx
devices. Please refer to the STM32F and STM8L documentation for more information on
these devices.

2.21 Performance

All families incorporate highly energy-efficient cores with both Harvard architecture and
pipelined execution: advanced STM8 core for STM8L families and ARM® Cortex®-M3 core
for STM32L family. In addition specific care for the design architecture has been taken to
optimize the mA/DMIPS and mA/MHz ratios.

This allows the ultra-low-power performance to range from 5 up to 33.3 DMIPs.

2.2.2 Shared peripherals

STMB8L15xxx and STM32L1xxxx share identical peripherals which ensure a very easy
migration from one family to another:

e  Analog peripherals: ADC, DAC and comparators
e Digital peripherals: RTC and some communication interfaces

223 Common system strategy

To offer flexibility and optimize performance, the STM8L15xx and STM32L1xxxx families
use a common architecture:

e  Same power supply range from 1.65 V to 3.6 V, (1.65 V at power down only for
STMB8L15xx devices)

e Architecture optimized to reach ultra-low consumption both in low power modes and
Run mode

e  Fast startup strategy from low power modes
e  Flexible system clock

e Ultrasafe reset: same reset strategy including power-on reset, power-down reset,
brownout reset and programmable voltage detector.

224 Features

ST ultra-low-power continuum also lies in feature compatibility:
e More than 10 packages with pin count from 20 to 144 pins and size down to 3 x 3 mm
e  Memory density ranging from 4 to 384 Kbytes

3
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Functional overview STM32L151x6/8/B STM32L152x6/8/B

3.12

3.13

3.14
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This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channels’ independent or simultaneous conversions

e  DMA capability for each channel (including the underrun interrupt)
e external triggers for conversion

e input reference voltage Vreg+

Eight DAC trigger inputs are used in the STM32L151x6/8/B and STM32L152x6/8/B devices.

The DAC channels are triggered through the timer update outputs that are also connected
to different DMA channels.

Ultra-low-power comparators and reference voltage

The STM32L151x6/8/B and STM32L152x6/8/B devices embed two comparators sharing
the same current bias and reference voltage. The reference voltage can be internal or
external (coming from an 1/O).

e one comparator with fixed threshold

e one comparator with rail-to-rail inputs, fast or slow mode. The threshold can be one of
the following:

— DAC output
—  External I/O
— Internal reference voltage (VrernT) OF VREFINT SUPMUItiple (1/4, 1/2, 3/4)

Both comparators can wake up from Stop mode, and be combined into a window
comparator.

The internal reference voltage is available externally via a low power / low current output
buffer (driving current capability of 1 YA typical).

Routing interface

This interface controls the internal routing of 1/0Os to TIM2, TIM3, TIM4 and to the
comparator and reference voltage output.

Touch sensing

The STM32L151x6/8/B and STM32L152x6/8/B devices provide a simple solution for adding
capacitive sensing functionality to any application. These devices offer up to 20 capacitive
sensing channels distributed over 10 analog I/O groups. Only software capacitive sensing
acquisition mode is supported.

Capacitive sensing technology is able to detect the presence of a finger near a sensor which
is protected from direct touch by a dielectric (glass, plastic, ...). The capacitive variation
introduced by the finger (or any conductive object) is measured using a proven
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Pin descriptions

STM32L151x6/8/B STM32L152x6/8/B

Figure 6. STM32L15xRx LQFP64 pinout
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1. This figure shows the package top view.
Figure 7. STM32L15xCx LQFP48 pinout
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1. This figure shows the package top view.
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STM32L151x6/8/B STM32L152x6/8/B

Pin descriptions

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

Pins Pins functions
<]
<
z - | @
& :a, 2 Main
< | 8 ©
S Sle| S E Pin name S| 2 | function® "
o |2 g S 12 c| ® ft t Alternate functions Additional
L&l e 8 5 £l o (after reset) functions
0 [T -~
T3k E s =
o
[T
(¢]
a
ADC._IN8/
35 |26|F5| M5 | 18 PBO /10| TC PBO TIM3_CH3/LCD_SEG5 COMP1_INP/
VREF_OUT
ADC_IN9/
36 [27|G5| M6 | 19 PB1 10| FT PB1 TIM3_CH4/LCD_SEG6 COMP1_INP/
VREF_OUT
37 |[28|G6| L6 | 20 PB2 /0| FT | PB2/BOOT1 BOOT1 -
ADC_IN22/
38 | - - M7 - PE7 /10| TC PE7 - COMP1_INP
ADC_IN23/
39 | - - L7 - PES8 /10| TC PE8 - COMP1_INP
ADC_IN24/
40 | - - M8 - PE9 /10| TC PE9 TIM2_CH1_ETR COMP1_INP
ADC_IN25/
41 | - - L8 - PE10 /10| TC PE10 TIM2_CH2 COMP1_INP
42 | - - M9 - PE11 /10| FT PE11 TIM2_CH3 -
43 | - - L9 - PE12 /10| FT PE12 TIM2_CH4/SPI1_NSS -
44 | - - |M10| - PE13 /10| FT PE13 SPI1_SCK -
45 | - - | M11 | - PE14 /10| FT PE14 SPI1_MISO -
46 | - - | M12| - PE15 /10| FT PE15 SPI1_MOSI -
12C2_SCL/USART3_TX/
47 |29 G7| L10 | 21 PB10 10| FT PB10 TIM2_CH3/LCD_SEG10 -
I2C2_SDA/USART3_RX/
48 |30|H7 | L11 | 22 PB11 /10| FT PB11 TIM2_CH4/LCD_SEG11 -
49 [31]D6 | F12 | 23|  Vgg 4 - Vss 1 - -
50 |32|E6|G12| 24 |  Vpp 4 - Vo1 - -
SPI2_NSS/12C2_SMBA/ ADC_IN18/
51 |33|H8 | L12 | 25 PB12 /10| FT PB12 USART3_CK/ COMP1_INP
LCD_SEG12/TIM10_CH1
SPI2_SCK/USART3_CTS/|  anc 1o/
52 |34 G8| K12 | 26 PB13 /10| FT PB13 LCD_SEG13/ MP1 INP
TIM9_CH1 COMP1_|
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Table 9. Alternate function input/output

Digital alternate function number

AFIO0 AFIO1 AF102 AFIO3 AFI04 AFIO5 AFOI6 AFIO7 AFIO8 | AFIO9 | AFIO11 | AFIO12 | AFIO13 | AFIO14 AFIO15
Port name
Alternate function
SYSTEM TIM2 TIM3/4 TIM9/10/11 12C1/2 SPI1/2 N/A USART1/2/3 N/A N/A LCD N/A N/A RI SYSTEM

BOOTO BOOTO - - - - - - - - - - - - - -

NRST NRST - - - - - - - - - - - - - -

PAO-WKUP1 - TIM2_CH1_ETR - - - - - USART2_CTS - - - - - TIMx_IC1 | EVENTOUT
PA1 - TIM2_CH2 - - - - - USART2_RTS - - [SEGO] - - TIMx_IC2 | EVENTOUT
PA2 - TIM2_CH3 - TIM9_CH1 - - - USART2_TX - - [SEG1] - - TIMx_IC3 | EVENTOUT
PA3 - TIM2_CH4 - TIM9_CH2 - - - USART2_RX - - [SEG2] - - TIMx_IC4 | EVENTOUT
PA4 - - - - - SPI1_NSS - USART2_CK - - - - - TIMx_IC1 | EVENTOUT
PA5 - TIM2_CH1_ETR - - - SPI1_SCK - - - - - - - TIMx_IC2 | EVENTOUT
PA6 - - TIM3_CH1 | TIM10_CHA1 - SPI1_MISO - - - - [SEG3] - - TIMx_IC3 | EVENTOUT
PA7 - - TIM3_CH2 | TIM11_CH1 - SPI1_MOSI - - - - [SEG4] - - TIMx_IC4 | EVENTOUT
PA8 MCO - - - - - - USART1_CK - - [COMO] - - TIMx_IC1 | EVENTOUT
PA9 - - - - - - - USART1_TX - - [COM1] - - TIMx_IC2 | EVENTOUT
PA10 - - - - - - - USART1_RX - - [COM2] - - TIMx_IC3 | EVENTOUT
PA11 - - - - - SPI1_MISO - USART1_CTS - - - - - TIMx_IC4 | EVENTOUT
PA12 - - - - - SPI1_MOSI - USART1_RTS - - - - - TIMx_IC1 | EVENTOUT
PA13 éWDSIO R _ R R - - - - - - - - TIMx_IC2 | EVENTOUT
PA14 éWgLK R _ R R - - - - - - - - TIMx_IC3 | EVENTOUT
PA15 JTDI TIM2_CH1_ETR - - - SPI1_NSS - - - - SEG17 - - TIMx_IC4 | EVENTOUT
PBO - - TIM3_CH3 - - - - - - - [SEG5] - - - EVENTOUT
PB1 - - TIM3_CH4 - - - - - - - [SEG6] - - - EVENTOUT
PB2 BOOT1 - - - - - - - - - - - - - EVENTOUT
PB3 JTDO TIM2_CH2 - - - SPI1_SCK - - - - [SEGT7] - - - EVENTOUT
PB4 NJTRST - TIM3_CH1 - - SPI1_MISO - - - - [SEG8] - - - EVENTOUT

ga/8/9%XZSLIZEINLS a9/8/9XLSLICEINLS
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Electrical characteristics STM32L151x6/8/B STM32L152x6/8/B

6.3.3 Embedded internal reference voltage

The parameters given in the following table are based on characterization results, unless
otherwise specified.

Table 15. Embedded internal reference voltage calibration values

Calibration value name Description Memory address

Raw data acquired at

VREFINT_CAL temperature of 30 °C, Vppp=3V

0x1FF8 0078-0x1FF8 0079

Table 16. Embedded internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit
VrerinT out'? | Internal reference voltage —40°C<T,;<+105°C|1.202 | 1.224 | 1.242 %
Internal reference current
IREFINT consumption ) ) 141 23 WA
TVREFINT Internal reference startup time - - 2 3 ms

Vppa and Vggg+Voltage during )
VVREF_MEAS Vrgrir factory measure 299 | 3 | 3.01 Y

Accuracy of factory-measured Vg Including uncertainties

AVREF_MEAS value @ due to ADC and - - 15 mV
Vbpa/VRer+ values
TCOeﬁ(3) Temperature coefficient -40°C<Ty;<+105°C - 25 100 ppm/°C
Acoer) Long-term stability 1000 hours, T=25 °C - - 1000 ppm
Vbocoe® | Voltage coefficient 3.0V<Vppa<36V | - - | 2000 | ppmv

~ (3)4) |ADC sampling time when reading the ) i
Ts_vefint internal reference voltage 5 10 Hs

3) | Startup time of reference voltage

Tapc_BuF buffer for ADC i i ) 10 HS
IBUF_ADC(3) gltj)frfzufrgﬁ)g\%ncof reference voltage ) ) 135 | 25 uA
lvrer_out® | VREF_OUT output current(® - - - 1 LA
Cvrer out®) | VREF_OUT output load - - - 50 pF
o) | Gonsumten o eeence e - I
VREF|NT_D|\/1(3) 1/4 reference voltage - 24 25 26
VREF|NT_D|V2(3) 1/2 reference voltage - 49 50 51 | % VRerINT
VrerinT piva®) | 3/4 reference voltage - 74 | 75 | 76
1. Tested in production.
2. The internal Vggr value is individually measured in production and stored in dedicated EEPROM bytes.
3. Guaranteed by characterization results.
4. Shortest sampling time can be determined in the application by multiple iterations.
5. To guarantee less than 1% VREF_OUT deviation.
56/133 DocID17659 Rev 12 m
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Table 17. Current consumption in Run mode, code with data processing running from Flash

Max(1)
Symbol | Parameter Conditions fuck | Typ Unit
55°C |(85°C | 105°C
1MHz | 270 | 400 | 400 400
Range 3,
Vecore=1.2V 2MHz | 470 | 600 | 600 600 |pA
VOS[1:0] = 11 4MHz | 890 | 1025 | 1025 | 1025
frse = fuelk
up to 16 MHz, 4 MHz 1 1.3 1.3 1.3
included Range 2,
_ Veore=1.5V 8 MHz 2 25 2.5 25
fuse = fucLk/2 VOS[1:0] = 10
above 16(!;/;Hz ' 16 MHz | 3.9 5 5 5
(PLL ON)
Supply Range 1, 8MHz | 2.16 3 3 3
current in =
I Vcore=1.8 V 16 MHz | 4.8 5.5 5.5 5.5
DD (Run | Run mode, VOS[1:0] = 01
from code 32MHz | 9.6 11 11 11
Flash
ash) executed Range 2, "
from Flash Veore=1.5V 16MHz | 4 | 5 5 5
HSI clock source VOS[1:0] = 10
(16 MHz) Range 1,
Vcore=1.8 V 32MHz | 94 11 11 11
VOS[1:0] = 01
MSI clock, 65 kHz 65 kHz | 0.05 | 0.085| 0.09 0.1
Range 3,
MSI clock, 524 kHz |Vcorg=1.2 V 524 kHz | 0.15 | 0.185| 0.19 0.2
MS clock, 4.2 Mz | OSI101=11 42MHz| 09 | 1 1 1
1. Guaranteed by characterization results, unless otherwise specified.
2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
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Electrical characteristics

Table 24. Peripheral current consumption(”

Typical consumption, Vpp =3.0V, Tp =25 °C
Peripheral Range 1, Range 2, Range 3, Low power Unit
VCORE=1-_8 v Vc0RE=1-_5 v VCORE=1-_2 V | sleep and run
VOS[1:0] =01 | VOS[1:0] =10 | VOS[1:0] = 11
TIM2 13 10.5 8 10.5
TIM3 14 12 9 12
TIM4 125 10.5 8 11
TIM6 55 4.5 3.5 4.5
TIM7 55 5 3.5 4.5
LCD 55 5 3.5 5
WWDG 4 3.5 2.5 3.5
APB 1 SPI2 55 5 4 5 UA/MHZ
USART2 9 8 55 8.5 (ficLk)
USART3 10.5 9 6 8
12C1 8.5 7 55 7.5
12C2 8.5 7 5.5 6.5
USB 12.5 10 6.5 10
PWR 4.5 4 3 3.5
DAC 9 7.5 6 7
COMP 4.5 4 3.5 4.5
SYSCFG & Rl 3 25 2 25
TIM9 9 7.5 6 7
TIM10 6.5 55 4.5 55
APB2 TIM11 7 6 45 55 WAMHz
(fhork)
ADC®) 11.5 9.5 8 9
SPI1 5 4.5 3 4
USART1 9 7.5 6 7.5
"_l DoclD17659 Rev 12 67/133




STM32L151x6/8/B STM32L152x6/8/B

Electrical characteristics

6.3.5

3

Wakeup time from Low power mode

The wakeup times given in the following table are measured with the MSI RC oscillator. The
clock source used to wake up the device depends on the current operating mode:

e Sleep mode: the clock source is the clock that was set before entering Sleep mode

e  Stop mode: the clock source is the MSI oscillator in the range configured before
entering Stop mode

e Standby mode: the clock source is the MSI oscillator running at 2.1 MHz

All timings are derived from tests performed under ambient temperature and Vpp supply
voltage conditions summarized in Table 13.

Table 25. Low-power mode wakeup timings

Symbol Parameter Conditions Typ | Max{") | Unit
twusLEEP Wakeup from Sleep mode |fyc k = 32 MHz 0.36 -
fHCLK =262 kHz
Wakeup from Low power Flash enabled 32 B
twusLEEP_LP sleep mode
fHCLK =262 kHz fHCLK =262 kHz 34 )
Flash switched OFF
Wakeup from Stop mode, _ _ )
regulator in Run mode feLk = fusi =42 MHz ) 8.2
fHCLK = fMSl =4.2 MHz 8.2 9.3
Voltage Range 1 and 2
fHCLK = fMSl =4.2 MHz
7.8 11.2
Voltage Range 3 us
twustop Wakeup from Stop mode, | fucik = fusi = 2.1 MHz | 10 12
regulator in low power f =f e = 1.05 MH 155 20
mode HCLK = Tms1 = 1. z :
fHCLK = fMS| =524 kHz 29 35
fHCLK = fMS| =262 kHz 53 63
facLk = fus = 131 kHz 105 118
facLk = MSI = 65 kHz 210 | 237
Wakeup from Standby
mode fHCLK =MSI=2.1 MHz 50 103
FWU bit = 1
t
WUSTDBY Wakeup from Standby
mode faclk =MSI=2.1MHz | 25 3.2 ms
FWU bit =0
1. Guaranteed by characterization results, unless otherwise specified
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Electrical characteristics

6.3.8

3

Table 32. MSI oscillator characteristics (continued)

Symbol Parameter Condition Typ | Max | Unit
MSI range 0 - 40
MSI range 1 - 20
MSI range 2 - 10
MSI range 3 - 4
o ] S MSI range 4 - 25
tSTAB(MSI)( ) | MSI oscillator stabilization time us
MSI range 5 - 2
MSI range 6,
Voltage range 1 - 2
and 2
MSI range 3, ) 3
Voltage Range 3
Any range to
- 4
range 5
foverpvsiy | MSI oscillator frequency overshoot MHz
Any range to
- 6
range 6
1. This is a deviation for an individual part, once the initial frequency has been measured.
2. Guaranteed by characterization results.
PLL characteristics
The parameters given in Table 33 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 13.
Table 33. PLL characteristics
Value
Symbol Parameter Unit
Min Typ Max(1)
PLL input clock® 2 - 24 MHz
feLL N -
PLL input clock duty cycle 45 - 55 %
fPLL_OUT PLL output clock 2 - 32 MHz
Worst case PLL lock time
tLOCK PLL input =2 MHz - 100 130 us
PLL VCO =96 MHz
Jitter Cycle-to-cycle jitter - - + 600 ps
Ippa(PLL) Current consumption on Vppa - 220 450
MA
Ipp(PLL) Current consumption on Vpp - 120 150

1. Guaranteed by characterization results.

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp | ouT:

DoclD17659 Rev 12
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6.3.10

3

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).

the device is stressed by two electromagnetic events until a failure occurs. The failure is

indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 37. They are based on the EMS levels and classes
defined in application note AN1709.

Table 37. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp=3.3V,LQFP100, Ty=+25 °C,
fHCLK: 32 MHz 2B
conforms to IEC 61000-4-2

Vpp = 3.3V, LQFP100, Ty = +25
OC,

fHCLK: 32 MHz

conforms to IEC 61000-4-4

Voltage limits to be applied on any 1/O pin to

V . . )
FESD  |induce a functional disturbance

Fast transient voltage burst limits to be
Verrg | applied through 100 pF on Vpp and Vgg
pins to induce a functional disturbance

4A

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the oscillator pins for 1
second.
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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 40. 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, out of spec current
injection on adjacent pins or other functional failure (for example reset, oscillator frequency
deviation, LCD levels, etc.).

The test results are given in Table 41.

Table 41. 1/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on all 5 V tolerant (FT) pins -5 +0
lINJ 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.
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Figure 22. SPI timing diagram - slave mode and CPHA =0
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Figure 23. SPI timing diagram - slave mode and CPHA = 1(1)
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp,

3
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6.3.21 LCD controller (STM32L152xx only)

The STM32L152xx embeds a built-in step-up converter to provide a constant LCD reference
voltage independently from the Vpp voltage. An external capacitor Cgy must be connected
to the V| ¢p pin to decouple this converter.

Table 62. LCD controller characteristics

Symbol Parameter Min Typ Max Unit
Vicp LCD external voltage - - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

Vi cp1 LCD internal reference voltage 1 - 2.73 -

Vi cp2 LCD internal reference voltage 2 - 2.86 -

Vi cp3 LCD internal reference voltage 3 - 2.98 - \Y

V| cps4 LCD internal reference voltage 4 - 3.12 -

Vi cbps LCD internal reference voltage 5 - 3.26 -

V| cps LCD internal reference voltage 6 - 34 -

V| cp7 LCD internal reference voltage 7 - 3.55 -

Cext V| cp external capacitance 0.1 - 2 uF
|LCD(1) Supply current at Vpp =2.2V - 3.3 - uA
Supply current at Vpp = 3.0 V - 3.1 -

RHtot(Z) Low drive resistive network overall value 5.28 6.6 7.92 MQ
RL(z) High drive resistive network total value 192 240 288 kQ
V44 Segment/Common highest level voltage - - Vicp \Y

A Segment/Common 3/4 level voltage - 3/4 Vi cp -
Vo3 Segment/Common 2/3 level voltage - 213V cp -
Vi Segment/Common 1/2 level voltage - 12V cp -
Vi3 Segment/Common 1/3 level voltage - 13 Viep - Y
Vig Segment/Common 1/4 level voltage - 14V cp -
Vo Segment/Common lowest level voltage 0 - -
Segment/Common level voltage error
AVxx®) TAg= 401085 °C g - - +50 mV

1. LCD enabled with 3 V internal step-up active, 1/8 duty, 1/4 bias, division ratio= 64, all pixels active, no LCD
connected

Guaranteed by design.

3. Guaranteed by characterization results.

3
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Figure 33. LQPF100 14 x 14 mm, 100-pin low-profile quad flat package recommended

footprint
I 11 0]
¢ onooo0oo00000mng] -+

1. Dimensions are in millimeters.

LQFP100 device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 34. LQFP100 14 x 14 mm, 100-pin package top view example

Product identification”

ST—STM32L1L51
\ Va8Thk R <*<——1— 1 Revisioncode
Date code
Y Ww

IS7A®

Pin 1

. indentifier

MSv36610V2

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.
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Package information

Table 64. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package mechanical
data (continued)

millimeters inches(!
Symbol
Min Typ Max Typ Min Max

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

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

Figure 36. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended

footprint
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1.

3

Dimensions are in millimeters.
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7.4 UFQFPN48 7 x 7 mm, 0.5 mm pitch, package information

Figure 41. UFQFPN48 7 x 7 mm, 0.5 mm pitch, package outline

Pin 1 identifier
laser marking area

4 D ~
% A A \
A
A
E| E[{1d
T¢ - ¥y V¥ Seating
Qlddd | A a1 Pane
\ 2 4 e b
<4
Detail Y
< D _
b Y
Exposed pad
area 4 b2 >
\wwmmm L
C 0.500x45°
pin1 corner R 0.125 typ.
E2 Detail Z
7 A
AOB9_ME_V3

Drawing is not to scale.
2. All leads/pads should also be soldered to the PCB to improve the lead/pad solder joint life.

3. There is an exposed die pad on the underside of the UFQFPN package. It is recommended to connect and
solder this back-side pad to PCB ground.

3
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1.7

3

Thermal characteristics

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max = Ty max + (Pp max x ©j,)
Where:

Tp max is the maximum ambient temperature in °C,
O, is the package junction-to-ambient thermal resistance, in ° C/W,
Pp max is the sum of Py max and P, max (Pp max = Pyt max + P,omax),

P \nT max is the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P;0 max represents the maximum power dissipation on output pins where:

Piio max=X (VoL * lo) * Z((Vpp — Von) * lon),

taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 71. Thermal characteristics

Symbol Parameter Value Unit

Thermal resistance junction-ambient

BGA100 -7 x 7 mm 59
Thermal resistance junction-ambient 46
LQFP100 - 14 x 14 mm / 0.5 mm pitch

Thermal resistance junction-ambient 65

TFBGAG4 - 5 x 5 mm
O °C/IW
Thermal resistance junction-ambient

LQFP64 - 10 x 10 mm / 0.5 mm pitch 45
Thermal resistance junction-ambient 55
LQFP48 - 7 x 7 mm / 0.5 mm pitch

Thermal resistance junction-ambient 16

UFQFPN48 - 7 x 7 mm / 0.5 mm pitch
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Ordering information

8

3

Ordering information

Table 72. Ordering information scheme

Example:

Device family

STM32

STM32 = ARM-based 32-bit microcontroller

Product type

L 151 C 8

L = Low power

Device subfamily

151: Devices without LCD
152: Devices with LCD

Pin count

C =48 pins
R = 64 pins
V =100 pins

Flash memory size

6 = 32 Kbytes of Flash memory
8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory

Package

T

H =BGA
T=LQFP
U = UFQFPN

Temperature range

6

6 = Industrial temperature range, —40 to 85 °C

Options

T TR

No character = Vpp range: 1.8 to 3.6 V and BOR enabled

T =Vpp range: 1.65 to 3.6 V and BOR disabled

Packing

TR = tape and reel
No character = tray or tube

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST sales office.
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