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They are called "embedded" because they are embedded
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rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
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Applications of "Embedded -
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Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
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2 Description

The access line ultra-low-power STM32L011x3/4 family incorporates the high-performance 
ARM® Cortex®-M0+ 32-bit RISC core operating at a 32 MHz frequency, high-speed 
embedded memories (up to 16 Kbytes of Flash program memory, 512 bytes of data 
EEPROM and 2 Kbytes of RAM) plus an extensive range of enhanced I/Os and peripherals.

The STM32L011x3/4 devices provide high power efficiency for a wide range of 
performance. It is achieved with a large choice of internal and external clock sources, an 
internal voltage adaptation and several low-power modes.

The STM32L011x3/4 devices offer several analog features, one 12-bit ADC with hardware 
oversampling, two ultra-low-power comparators, several timers, one low-power timer 
(LPTIM), three general-purpose 16-bit timers, one RTC and one SysTick which can be used 
as timebases. They also feature two watchdogs, one watchdog with independent clock and 
window capability and one window watchdog based on bus clock.

Moreover, the STM32L011x3/4 devices embed standard and advanced communication 
interfaces: one I2C, one SPI, one USART, and a low-power UART (LPUART).

The STM32L011x3/4 also include a real-time clock and a set of backup registers that remain 
powered in Standby mode.

The ultra-low-power STM32L011x3/4 devices operate from a 1.8 to 3.6 V power supply 
(down to 1.65 V at power down) with BOR and from a 1.65 to 3.6 V power supply without 
BOR option. They are available in the -40 to +125 °C temperature range. A comprehensive 
set of power-saving modes allows the design of low-power applications.
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4 Pin descriptions

Figure 3. STM32L011x3/4 LQFP32 pinout 

1. The above figure shows the package top view.

Figure 4. STM32L011x3/4 UFQFPN32 pinout 

1. The above figure shows the package top view.
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Figure 7. STM32L011x3/4 UFQFPN20 pinout 

1. The above figure shows the package top view.

Figure 8. STM32L011x3/4 TSSOP20 pinout 

1. The above figure shows the package top view.
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6.3.4 Supply current characteristics

The current consumption is a function of several parameters and factors such as the 
operating voltage, temperature, I/O pin loading, device software configuration, operating 
frequencies, I/O pin switching rate, program location in memory and executed binary code. 
The current consumption is measured as described in Figure 14: Current consumption 
measurement scheme.

All Run-mode current consumption measurements given in this section are performed with a 
reduced code that gives a consumption equivalent to Dhrystone 2.1 code if not specified 
otherwise. 

The current consumption values are derived from the tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 18: General operating 
conditions unless otherwise specified. 

The MCU is placed under the following conditions:

• All I/O pins are configured in analog input mode

• All peripherals are disabled except when explicitly mentioned

• The Flash memory access time and prefetch is adjusted depending on fHCLK frequency 
and voltage range to provide the best CPU performance unless otherwise specified.

• When the peripherals are enabled fAPB1 = fAPB2 = fAPB

• When PLL is ON, the PLL inputs are equal to HSI = 16 MHz (if internal clock is used) or 
HSE = 16 MHz (if HSE bypass mode is used)

• The HSE user clock is applied to CK_IN. It follows the characteristic specified in 
Table 35: High-speed external user clock characteristics

• For maximum current consumption VDD = VDDA = 3.6 V is applied to all supply pins

• For typical current consumption VDD = VDDA = 3.0 V is applied to all supply pins if not 
specified otherwise

4. Guaranteed by design, not tested in production.

5. Shortest sampling time can be determined in the application by multiple iterations.

6. To guarantee less than 1% VREF_OUT deviation.
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Figure 15. IDD vs VDD, at TA= 25 °C, Run mode, code running from 
Flash memory, Range 2, 16 MHz HSE, 1WS

Figure 16. IDD vs VDD, at TA= 25 °C, Run mode, code running from 
Flash memory, Range 2, HSI16, 1WS
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On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in the following tables. The 
MCU is placed under the following conditions:

• all I/O pins are in input mode with a static value at VDD or VSS (no load)

• all peripherals are disabled unless otherwise mentioned

• the given value is calculated by measuring the current consumption

– with all peripherals clocked OFF

– with only one peripheral clocked ON

Table 30. Typical and maximum current consumptions in Standby mode

Symbol Parameter Conditions Typ Max(1) Unit

IDD 
(Standby)

Supply current in Standby 
mode 

Independent watchdog 
and LSI enabled

TA = -40 °C to 25 °C 0.8 1.6

µA

TA = 55 °C 0.9 1.8

TA= 85 °C 1 2

TA = 105 °C 1.25 3

TA = 125 °C 2 7

Independent watchdog 
and LSI OFF

TA = -40 °C to 25 °C 0.23 0.6

TA = 55 °C 0.25 0.7

TA = 85 °C 0.36 1

TA = 105 °C 0.62 1.7

TA = 125 °C 1.35 5

1. Guaranteed by characterization results at 125 °C, not tested in production, unless otherwise specified

Table 31. Average current consumption during wakeup

Symbol parameter System frequency
Current 

consumption 
during wakeup 

Unit

IDD (WU from 
Stop)

Supply current during wakeup from 
Stop mode

HSI 1

mA

HSI/4 0,7

MSI 4,2 MHz 0,7

MSI 1,05 MHz 0,4

MSI 65 KHz 0,1

IDD (Reset) Reset pin pulled down - 0,21

IDD (Power Up) BOR ON - 0,23

IDD (WU from 
StandBy)

With Fast wakeup set MSI 2,1 MHz 0,5

With Fast wakeup disabled MSI 2,1 MHz 0,12
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Low-speed external user clock generated from an external source

The characteristics given in the following table result from tests performed using a low-
speed external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 18.

         

Figure 21. Low-speed external clock source AC timing diagram

Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic 
resonator oscillator. All the information given in this paragraph are based on 
characterization results obtained with typical external components specified in Table 37. In 
the application, the resonator and the load capacitors have to be placed as close as 
possible to the oscillator pins in order to minimize output distortion and startup stabilization 

Table 36. Low-speed external user clock characteristics(1)

1. Guaranteed by design, not tested in production

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User external clock source 
frequency

-

- 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage

0.7VDD - VDD

V

VLSEL
OSC32_IN input pin low level 
voltage

VSS - 0.3VDD

tw(LSE)
tw(LSE)

OSC32_IN high or low time 465 - -

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time - - 10

CIN(LSE) OSC32_IN input capacitance - - 0.6 - pF

DuCy(LSE) Duty cycle - 45 - 55 %

IL OSC32_IN Input leakage current VSS ≤ VIN ≤ VDD - - ±1 µA
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6.3.8 PLL characteristics

The parameters given in Table 41 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 18.

         

tSU(MSI) MSI oscillator startup time

MSI range 0 30 -

µs

MSI range 1 20 -

MSI range 2 15 -

MSI range 3 10 -

MSI range 4 6 -

MSI range 5 5 -

MSI range 6, 
Voltage range 1 

and 2
3.5 -

MSI range 6, 
Voltage range 3

5 -

tSTAB(MSI)
(2) MSI oscillator stabilization time

MSI range 0 - 40

µs

MSI range 1 - 20

MSI range 2 - 10

MSI range 3 - 4

MSI range 4 - 2.5

MSI range 5 - 2

MSI range 6, 
Voltage range 1 
and 2

- 2

MSI range 3, 
Voltage range 3

- 3

fOVER(MSI) MSI oscillator frequency overshoot

Any range to 
range 5

- 4

MHz
Any range to 
range 6

- 6

1. This is a deviation for an individual part, once the initial frequency has been measured.

2. Guaranteed by characterization results, not tested in production.

Table 40. MSI oscillator characteristics (continued)

Symbol Parameter Condition Typ Max Unit

Table 41. PLL characteristics

Symbol Parameter
Value

Unit
Min Typ Max(1)

fPLL_IN

PLL input clock(2) 2 - 24 MHz

PLL input clock duty cycle 45 - 55 %
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6.3.9 Memory characteristics

RAM memory

         

fPLL_OUT PLL output clock 2 - 32 MHz

tLOCK
PLL input = 16 MHz

PLL VCO = 96 MHz
- 115 160 µs

Jitter Cycle-to-cycle jitter - ±600 ps

IDDA(PLL) Current consumption on VDDA - 220 450
µA

IDD(PLL) Current consumption on VDD - 120 150

1. Guaranteed by characterization results, not tested in production.

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

Table 41. PLL characteristics (continued)

Symbol Parameter
Value

Unit
Min Typ Max(1)

Table 42. RAM and hardware registers

Symbol Parameter  Conditions Min Typ Max Unit

VRM Data retention mode(1)

1. Minimum supply voltage without losing data stored in RAM (in Stop mode or under Reset) or in hardware 
registers (only in Stop mode).

STOP mode (or RESET) 1.65 - - V
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Table 55. RAIN max for fADC = 16 MHz(1)

Ts 
(cycles)

tS 
(µs)

RAIN max for 
fast channels 

(kΩ)

RAIN max for standard channels (kΩ)

VDD > 
2.7 V

VDD > 
2.4 V

VDD > 
2.0 V

VDD > 
1.8 V

VDD > 
1.75 V

VDD > 1.65 V 
and 

TA > −10 °C

VDD > 1.65 V 
and 

TA > 25 °C

1.5 0.09 0.5 < 0.1 NA NA NA NA NA NA

3.5 0.22 1 0.2 < 0.1 NA NA NA NA NA

7.5 0.47 2.5 1.7 1.5 < 0.1 NA NA NA NA

12.5 0.78 4 3.2 3 1 NA NA NA NA

19.5 1.22 6.5 5.7 5.5 3.5 NA NA NA < 0.1

39.5 2.47 13 12.2 12 10 NA NA NA 5

79.5 4.97 27 26.2 26 24 < 0.1 NA NA 19

160.5 10.03 50 49.2 49 47 32 < 0.1 < 0.1 42

1. Guaranteed by design.

Table 56. ADC accuracy(1)(2)(3)(4)

Symbol Parameter Conditions Min Typ Max Unit

ET Total unadjusted error

1.65 V < VDDA < 3.6 V, range 
1/2/3, except for TSSOP14 
package

- 2 4

LSB

EO Offset error - 1 2.5

EG Gain error - 1 2

EL Integral linearity error - 1.5 2.5

ED Differential linearity error - 1 1.5

ENOB

Effective number of bits 10.2 11

bits
Effective number of bits (16-bit mode 

oversampling with ratio =256)(5) 11.3 12.1 -

SINAD Signal-to-noise distortion 62 67.8 -

dBSNR

Signal-to-noise ratio 63 68 -

Signal-to-noise ratio (16-bit mode 
oversampling with ratio =256)(5) 70 76 -

THD Total harmonic distortion - -81 -68.5
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Figure 28. ADC accuracy characteristics

ET Total unadjusted error

1.65 V < VDDA < 3.6 V, range 
1/2/3, TSSOP14 package

- 3 5

LSB

EO Offset error - 2 2.5

EG Gain error - 2 2.5

EL Integral linearity error - 1.5 2.5

ED Differential linearity error - 1 1.7

ENOB

Effective number of bits 9.5 10.5 -

bits
Effective number of bits (16-bit mode 

oversampling with ratio =256)(5) 10.7 11.6 -

SINAD Signal-to-noise distortion 59 65 -

dBSNR

Signal-to-noise ratio 59 65 -

Signal-to-noise ratio (16-bit mode 
oversampling with ratio =256)(5) 66 73 -

THD Total harmonic distortion - -75 -63

1. ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-robust) analog input 
pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog input. 
It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject negative 
current. 
Any positive injection current within the limits specified for IINJ(PIN) and ΣIINJ(PIN) in Section 6.3.12 does not affect the ADC 
accuracy.

3. Better performance may be achieved in restricted VDDA, frequency and temperature ranges.

4. In TSSOP14 package, where VDDA pin is shared with VDD pin, I/O toggling should be minimized to reach the values given in 
the above table. I/O toggling with loaded I/O pins can generate ripple on VDD/VDDA and degrade the ADC accuracy.

5. This number is obtained by the test board without additional noise, resulting in non-optimized value for oversampling mode.

Table 56. ADC accuracy(1)(2)(3)(4)

Symbol Parameter Conditions Min Typ Max Unit
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6.3.17 Comparators

         

         

Table 59. Comparator 1 characteristics

Symbol Parameter Conditions Min(1) Typ Max(1)

1. Guaranteed by characterization, not tested in production.

Unit

VDDA Analog supply voltage - 1.65 3.6 V

R400K R400K value - - 400 -
kΩ

R10K R10K value - - 10 -

VIN
Comparator 1 input 
voltage range

- 0.6 - VDDA V

tSTART Comparator startup time - - 7 10
µs

td Propagation delay(2)

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.

- - 3 10

Voffset Comparator offset(3)

3. In TSSOP14 package, where VDDA pin is shared with VDD pin, I/O toggling should be minimized to reach 
the values given in the above table. I/O toggling with loaded I/O pins can generate ripple on VDD/VDDA and 
degrade the comparator performance.

- - ±3 ±10 mV

dVoffset/dt
Comparator offset 
variation in worst voltage 
stress conditions(3)

VDDA = 3.6 V
VIN+ = 0 V
VIN- = VREFINT
TA = 25 ° C

0 1.5 10 mV/1000 h

ICOMP1 Current consumption(4)

4. Comparator consumption only. Internal reference voltage not included.

- - 160 260 nA

Table 60. Comparator 2 characteristics

Symbol Parameter Conditions Min Typ Max(1) Unit

VDDA Analog supply voltage - 1.65 - 3.6 V

VIN Comparator 2 input voltage range - 0 - VDDA V

tSTART Comparator startup time 
Fast mode - 15 20

µs

Slow mode - 20 25

td slow Propagation delay(2) in slow mode
1.65 V ≤ VDDA ≤ 2.7 V - 1.8 3.5

2.7 V ≤ VDDA ≤ 3.6 V - 2.5 6

td fast Propagation delay(2) in fast mode
1.65 V ≤ VDDA ≤ 2.7 V - 0.8 2

2.7 V ≤ VDDA ≤ 3.6 V - 1.2 4

Voffset Comparator offset error(3) - ±4 ±20 mV

dThreshold/
dt

Threshold voltage temperature 
coefficient

VDDA = 3.3V
TA = 0 to 50 ° C
V- =VREFINT,
3/4 VREFINT,
1/2 VREFINT,
1/4 VREFINT.

- 15 30
ppm
/°C
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Table 66. SPI characteristics in voltage Range 2 (1)

Symbol  Parameter  Conditions  Min Typ Max Unit

fSCK
1/tc(SCK)

SPI clock frequency

Master mode

- -

8

MHz
Slave mode Transmitter 

1.65<VDD<3.6V
8

Slave mode Transmitter 
2.7<VDD<3.6V

8(2)

Duty(SCK)
Duty cycle of SPI clock 

frequency
Slave mode 30 50 70 %

tsu(NSS) NSS setup time Slave mode, SPI presc = 2 4Tpclk - -

ns

th(NSS) NSS hold time Slave mode, SPI presc = 2 2Tpclk - -

tw(SCKH)

tw(SCKL)
SCK high and low time Master mode Tpclk-2 Tpclk Tpclk+2

tsu(MI)
Data input setup time

Master mode 3 - -

tsu(SI) Slave mode 3 - -

th(MI)
Data input hold time

Master mode 6 - -

th(SI) Slave mode 2 - -

ta(SO Data output access time Slave mode 18 - 52

tdis(SO) Data output disable time Slave mode 12 - 42

tv(SO) Data output valid time
Slave mode - 16 33

Master mode - 4 6

tv(MO)
Data output hold time

Slave mode 11 - -

th(SO) Master mode 3 - -

1. Guaranteed by characterization results, not tested in production.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of tv(SO) and tsu(MI) which has to fit 
into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates 
with a master having tsu(MI) = 0 while Duty(SCK) = 50%.
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7.2 UFQFPN32 package information

Figure 36. UFQFPN32, 5 x 5 mm, 32-pin package outline

1. Drawing is not to scale.

         

Table 69. UFQFPN32, 5 x 5 mm, 32-pin package mechanical data

Symbol
millimeters inches(1)

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

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

A3  - 0.200  -  - 0.0079 -

b 0.180 0.250 0.300 0.0071 0.0098 0.0118

D 4.900 5.000 5.100 0.1929 0.1969 0.2008

D2 3.200 3.450 3.700 0.1260 0.1358 0.1457

E 4.900 5.000 5.100 0.1929 0.1969 0.2008

E2 3.200 3.450 3.700 0.1260 0.1358 0.1457

e  - 0.500  -  -  0.0197  -

L 0.300 0.400 0.500 0.0118 0.0157 0.0197

ddd  -  - 0.080  -  - 0.0031
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Device marking

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

Figure 41. Example of WLCSP25 marking (package top view)

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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Figure 46. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat 
package recommended footprint

1. Dimensions are expressed in millimeters.

Table 73. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat 
package mechanical data

Symbol
millimeters inches(1)

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

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

A3 - 0.152 - - 0.060 -

D - 3.000 - - 0.1181 -

E - 3.000 - - 0.1181 -

L1 0.500 0.550 0.600 0.0197 0.0217 0.0236

L2 0.300 0.350 0.400 0.0118 0.0138 0.0157

L3 - 0.375 - - 0.0148 -

L4 - 0.200 - - 0.0079 -

L5 - 0.150 - - 0.0059 -

b 0.180 0.250 0.300 0.0071 0.0098 0.0118

e - 0.500 - - 0.0197 -

ddd - - 0.050 - - 0.0020
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UFQFPN20 device marking

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

Figure 47. Example of UFQFPN20 marking (package top view) 

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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7.6 TSSOP20 package information

Figure 48.TSSOP20 – 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch, 
package outline

1. Drawing is not to scale.

         

Table 74. TSSOP20 – 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch, 
package mechanical data

Symbol
millimeters inches(1)

Min. Typ. Max. Min. Typ. Max.

A - - 1.200 - - 0.0472

A1 0.050 - 0.150 0.0020 - 0.0059

A2 0.800 1.000 1.050 0.0315 0.0394 0.0413

b 0.190 - 0.300 0.0075 - 0.0118

c 0.090 - 0.200 0.0035 - 0.0079

D 6.400 6.500 6.600 0.2520 0.2559 0.2598

E 6.200 6.400 6.600 0.2441 0.2520 0.2598

E1 4.300 4.400 4.500 0.1693 0.1732 0.1772

e - 0.650 - - 0.0256 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
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Table 78. Document revision history

Date Revision Changes

07-Dec-2015 1 Initial release.

11-Feb-2016 2

Features: modified current consumption in run mode, 
Cortex®-M0+ core frequency range and total number of timers. 

Updated ADC conversion consumption on cover page. 

Updated UFQFPN28 pinout: Figure 6: STM32L011x3/4 
UFQFPN28 pinout and Table 13: Pin definitions.

Updated Table 55: RAIN max for fADC = 16 MHz.

Modified TS_CAL2 description in Table 57: Temperature 
sensor calibration values.

18-Mar-2016 3

Changed minimum comparator supply voltage to 1.65 V 
on cover page.

Added baudrate allowing to wake up the MCU from Stop 
mode in Section 3.15.3: Low-power universal 
asynchronous receiver transmitter (LPUART).

Added number of fast and standard channels in 
Section 3.10: Analog-to-digital converter (ADC).

Updated Table 16: Current characteristics to add the 
total output current for STM32L011GxUx.

Changed VDDA minimum value to 1.65 V.in Table 18: 
General operating conditions.

Updated Table 26: Current consumption in Sleep mode, 
Table 27: Current consumption in Low-power Run 
mode, Table 28: Current consumption in Low-power 
Sleep mode and Table 30: Typical and maximum current 
consumptions in Standby mode.

Section 6.3.15: 12-bit ADC characteristics:

– Table 54: ADC characteristics: 

Distinction made between VDDA for fast and standard 
channels; added note 1.
Updated condition for fTRIG measurement.
Added note 4. related to RADC and removed 
measurement condition.
Updated tS and tCONV.

– Updated equation 1 description.

– Updated Table 55: RAIN max for fADC = 16 MHz for 
fADC = 16 MHz and distinction made between fast and 
standard channels.

– Updated measurement condition in Table 56: ADC 
accuracy.

Added Table 64: USART/LPUART characteristics.


