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Introduction

The ultra-low-power STM32L062x8 is offered in 36-pin packages. Depending on the device
chosen, different sets of peripherals are included, the description below gives an overview
of the complete range of peripherals proposed in this family.

These features make the ultra-low-power STM32L062x8 microcontroller suitable for a wide
range of applications:

Gas/water meters and industrial sensors

Healthcare and fithess equipment

Remote control and user interface

PC peripherals, gaming, GPS equipment

Alarm system, wired and wireless sensors, video intercom

This STM32L062x8 datasheet should be read in conjunction with the STM32L0x2xx
reference manual (RM0376).

For information on the ARM® Cortex®-M0+ core please refer to the Cortex®-M0+ Technical
Reference Manual, available from the www.arm.com website.

Figure 1 shows the general block diagram of the device family.
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Functional overview

Low-power modes

The ultra-low-power STM32L062x8 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.

There are three power consumption ranges:

e Range 1 (Vpp range limited to 1.71-3.6 V), with the CPU running at up to 32 MHz
e Range 2 (full Vpp range), with a maximum CPU frequency of 16 MHz

¢ Range 3 (full Vpp range), with a maximum CPU frequency limited to 4.2 MHz

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

e 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 at
16 MHz is about 1 mA with all peripherals off.

e Low-power run mode

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

e Low-power sleep mode

This mode is achieved by entering Sleep mode with the internal voltage regulator in
low-power mode to minimize the regulator’s operating current. In 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.

Stop mode with RTC

The Stop mode achieves the lowest power consumption while retaining the RAM and

register contents and real time clock. All clocks in the Vcorg domain are stopped, the
PLL, MSI RC and HSI RC oscillators are disabled. The LSE or LSl is still running. The
voltage regulator is in the low-power mode.

Some peripherals featuring wakeup capability can enable the HSI RC during Stop
mode to detect their wakeup condition.

The device can be woken up from Stop mode by any of the EXTI line, in 3.5 yus, the
processor can serve the interrupt or resume the code. The EXTI line source can be any
GPIO. 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/tamper/timestamp/wakeup
events, the USB/USART/I2C/LPUART/LPTIMER wakeup events.

3
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Table 2. Functionalities depending on the operating power supply range

Operating power

Functionalities depending on the operating power supply range

Dynamic
supply range DAC and_ADC voltage scaling 1/0 operation uUsB
operation
range
ADC only,
Vpp =1.65t0 1.71 V | conversion time Range 2 or Degraded speed Not functional
range 3 performance

up to 570 ksps

Vpp = 1.71 to 1.8 V(1)

ADC only,
conversion time
up to 1.14 Msps

Range 1, range 2
or range 3

Degraded speed
performance

Functional

Vpp = 1.8 t0 2.0 V(1)

Conversiontime
up to 1.14 Msps

Range1, range 2
orrange 3

Degraded speed
performance

Functional

Vpp =2.0102.4V

Conversiontime
up to
1.14 Msps

Range 1, range 2
or range 3

Full speed operation

Functional

Vpp =24t03.6V

Conversion time
up to
1.14 Msps

Range 1, range 2
orrange 3

Full speed operation

Functional

CPU frequency changes from initial to final must respect "fcpu initial <4*fcpu final". It must also respect 5
ys delay between two changes. For example to switch from 4.2 MHz to 32 MHz, you can switch from 4.2
MHz to 16 MHz, wait 5 ps, then switch from 16 MHz to 32 MHz.

Table 3. CPU frequency range depending on dynamic voltage scaling

CPU frequency range

Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)

R 1
32 kHz to 16 MHz (Ows) ange
8 MHz to 16 MHz (1ws)
R 2
32 kHz to 8 MHz (Ows) ange
32 kHz to 4.2 MHz (Ows) Range 3

DocID025937 Rev 8
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To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode.

Table 6. Temperature sensor calibration values

Calibration value name Description Memory address

TS ADC raw data acquired at

TSENSE_CALA1 temperature of 30 °C, 0x1FF8 007A - 0x1FF8 007B
VDDA= 3V
TS ADC raw data acquired at

TSENSE_CAL2 temperature of 130 °C 0x1FF8 007E - Ox1FF8 007F
VDDA= 3V

Internal voltage reference (VreriNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgregnT IS internally connected to the ADC_IN17 input channel. It
enables accurate monitoring of the Vpp value (when no external voltage, Vrgg+, is available
for ADC). The precise voltage of Vg nT is individually measured for each part by ST during
production test and stored in the system memory area. It is accessible in read-only mode.

Table 7. Internal voltage reference measured values

Calibration value name Description Memory address

Raw data acquired at
VREFINT_CAL temperature of 25 °C 0x1FF8 0078 - 0Ox1FF8 0079
VDDA =3V

Digital-to-analog converter (DAC)

One 12-bit buffered DAC can be used to convert digital signal into analog voltage signal
output. An optional amplifier can be used to reduce the output signal impedance.
This digital Interface supports the following features:

e One data holding register

e Left orright data alignment in 12-bit mode

e  Synchronized update capability

e Noise-wave generation

e  Triangular-wave generation

e  DMA capability (including the underrun interrupt)

e  External triggers for conversion

e Input reference voltage Vrgr+

Four DAC trigger inputs are used in the STM32L062x8. The DAC channel is triggered
through the timer update outputs that are also connected to different DMA channels.

3

DocID025937 Rev 8




Functional overview

STM32L062x8

3.17

30/118

Table 8. Capacitive sensing GPIOs available on STM32L062x8 devices

Group Capa'citive sensing Pin Group Capa!citive sensing Pin

signal name name signal name name
TSC_G1_101 PAO TSC_G5_101 PB3
TSC_G1_102 PA1 TSC_G5_102 PB4

1 TSC_G1_103 PA2 ° TSC_G5_103 PB6
TSC_G1_104 PA3 TSC_G5_104 PB7
TSC_G2_101 PA4
TSC_G2_102 PA5

2 TSC_G2_103 PA6
TSC_G2_104 PA7
TSC_G3_102 PBO

3 TSC_G3_103 PB1
TSC_G3_104 PB2
TSC_G4_101 PA9
TSC_G4_102 PA10

‘ TSC_G4_103 PA11
TSC_G4_104 PA12

AES

The AES Hardware Accelerator can be used to encrypt and decrypt data using the AES

algorithm (compatible with FIPS PUB 197, 2001 Nov 26).

e Key scheduler
e  Key derivation for decryption
e  128-bit data block processed
e  128-bit key length

e 213 clock cycles to encrypt/decrypt one 128-bit block

e  Electronic codebook (ECB), cypher block chaining (CBC), and counter mode (CTR)
supported by hardware.

The AES can be served by the DMA controller.

DocID025937 Rev 8
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Table 15. STM32L062x8 pin definitions (continued)

Pin Number
e

o~ © Pin name g | 2 "
N 0 » . > [ . i .
) z a (functionafter | + 2 5 Alternate functions | Additional functions
o o » £ ® 4
™ T O reset) & 4
g (] = o
- LDI- ; =
- 32 B5 PB8 I/0 FTf - | TSC_SYNC, I2C1_SCL -
32 - D6 VSS S - - -
1 1 A5 VDD S - - -

1. PA4 offers a reduced touch sensing sensitivity. It is thus recommended to use it as sampling capacitor I/O.

42/118
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Table 17. Alternate functions for port B

AFO AF1 AF2 AF3 AF4 AF5 AF6
SPI1/USART1/2/3
Port USB/IfPTIM/ SPH/ UEI?T”[;/%NT; 12C1/TSC/ I?Fw?zlg/?_ﬁﬁlg'zr/fll G2
TSCITIM2/21/22/ |  N12CA/TIM2/21 EVENTOUT/ EVENTOUT AL AR
EVENTOUT/SYS_ SYS_AF
AF
PBO EVENTOUT - - TSC_G3_102 - - -
PB1 ; ; - Tsc_G3_103 | -PUARTIRTS_ ; ;
DE
PB2 - - LPTIM1_OUT | TSC_G3_I04 - - i
PB3 SPI1_SCK i TIM2_CH2 TSC_G51_01 EVENTOUT - i
o | PBa SPI1_MISO - EVENTOUT TSC_G5_I02 TIM22_CH1 i -
5| pes SPI1_MOSI - LPTIMA_IN1 12C1_SMBA TIM22_CH2 - -
PB6 | USARTI_TX 12C1_SCL LPTIMI_ETR | TSC_G5_I03 - - -
PB7 | USART1 RX 12C1_SDA LPTIM1_IN2 TSC_G5_104 i - -
PB8 - - - TSC_SYNC 12C1_SCL - -
PB10 TIM2_CH3 TSC_SYNC LPUART1_TX - 12C2_SCL
PB11 | EVENTOUT i TIM2_CH4 - LPUART1_RX ] 12C2_SDA

suonduasap uld
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6.3 Operating conditions
6.3.1 General operating conditions
Table 21. General operating conditions
Symbol Parameter Conditions Min Max Unit
fheLk | Internal AHB clock frequency - 0 32
fecLk1 | Internal APB1 clock frequency - 0 32 MHz
fpcLke | Internal APB2 clock frequency - 0 32
BOR detector disabled 1.65 3.6
Vpp | Standard operating voltage BOR detector enabled, at power-on 1.8 3.6 \Y,
BOR detector disabled, after power-on | 1.65 3.6
Vopa ﬁsn:(ljo)g operating voltage (DAC not Must be the same voltage as Vpp'" 1.65 3.6 \Y
Vppa g:tljcigsc;perating voltage (all Must be the same voltage as VDD“) 1.8 3.6 \%
Inpu(tz\)/oltage on FT, FTf and RST 20V<Vpp 3.6V -0.3 5.5
Vi pins 1.65V Vpp 2.0V -0.3 5.2 v
Input voltage on BOOTO pin - 0 5.5
Input voltage on TC pin - -0.3 | Vppt0.3
Standard WLCSP36 - 318
Power dissipation at Ty = 85 °C Thin WLCSP36 } 338
(range 6) or Tp =105 °C (rage 7) (3) LQFP32 - 351
P, UFQFPN32 - 526 W
StandardWLCSP36 - 79
Power dissipation at T = 125 °C Thin WLCSP36 - 84
(range 3) ¥ LQFP32 - 88
UFQFPN32 - 132
Maximum power dissipation (range 6) —40 85
TA Temperature range Maximum power dissipation (range 7) —40 105
Maximum power dissipation (range 3) —40 125 A
Junction temperature range (range 6) |-40 °C <T, <85 ° -40 105 ¢
Ty Junction temperature range (range 7) |-40 °C <T5 <105 °C -40 125
Junction temperature range (range 3) |-40 °C <T5 <125 °C -40 130

It is recommended to power Vpp and Vppa from the same source. A maximum difference of 300 mV between Vpp and Vpppa
can be tolerated during power-up and normal operation.

page 110).
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To sustain a voltage higher than Vpp+0.3V, 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 78: Thermal characteristics on
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Table 30. Typical and maximum current consumptions in Stop mode

Symbol Parameter Conditions Typ Max(") | Unit
Tp=-40t0 25°C 0.41 1
Tp =55°C 0.63 21
Ipp (Stop) | Supply current in Stop mode Tp=85°C 1.7 45 MA
Tp=105°C 4 9.6
Tp = 125°C 11 | 24@)
1. Guaranteed by characterization results at 125 °C, unless otherwise specified.
2. Guaranteed by test in production.
Figure 14. Ipp vs Vpp, at Ty= 25/55/ 85/105/125 °C, Stop mode with RTC enabled
and running on LSE Low drive
IDD (mA)
1.20E-02 —
1.00E-02 — — —
8.00E-03
6.00E-03 ——
4.00E-03
2.00E-03 . . = O— — |
0 180 | 200 | 220 | 240 | 260 | 280 | 300 | 320 340 | 360 |
VDD (V)
== 55°C
#= g5°C
25°C
== 105°C
W 125°C MSv34795V3
Figure 15. Ipp vs Vpp, at Ta= 25/55/85/105/125 °C, Stop mode with RTC disabled,
all clocks OFF
IDD (mA)
1.40E-02
1.20E-02
* — e — = $1— e — K
1.00E-02
8.00E-0:
6.00E-0:
4.00E-03 % % % 2% € a3 o % m—
AN ey ———— "= = ——— — — 0 O = I
0 £~ * VDD (V)
1.80 2.00 220 2.40 2.60 2.80 3.00 3.20 3.40
== 55°C
“®= 85°C
25°C
== 105°C
W= 125°C
MSv34796V3
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6.3.5 Wakeup time from low-power mode
The wakeup times given in the following table are measured with the MSI or HSI16 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 either the MSI oscillator in the range configured before
entering Stop mode, the HSI16 or HS116/4.
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 21.
Table 35. Low-power mode wakeup timings
Symbol Parameter Conditions Typ Max Unit
twusLeep | Wakeup from Sleep mode fhelk = 32 MHz 7 8
fHCLK =262 kHz Number
7 8
¢ Wakeup from Low-power sleep mode, Flash memory enabled of clock
WUSLEEP_LP ¢ .\ = 262 kHz foLk = 262 KHz o 0 cycles
Flash memory switched OFF
fHCLK = fMSI =4.2 MHz 5.0 8
Wakeup from Stop mode, regulator in Run fioLk = g = 16 MHZ 49 .
mode
fHCLK = fHS|/4 =4 MHz 8.0 11
fHCLK = fMS| =4.2 MHz 5.0 8
Voltage range 1
fHCLK = fMSI =4.2 MHz
Voltage range 2 5.0 8
fHCLK = fMSl =4.2 MHz
Voltage range 3 5.0 8
fHCLK = fMS| =2.1 MHz 7.3 13
Wakeup from Stop mode, regulator in low- _ _
tWUSTOP | power r‘;O o P 9 fucLk = fus) = 1.05 MHz 13 23 us
fHCLK = fMSI =524 kHz 28 38
fHCLK = fMSI =262 kHz 51 65
fHCLK = fMSl =131 kHz 100 120
fHCLK = MSI =65 kHz 190 260
fHCLK = fHS| =16 MHz 4.9 7
fHCLK = fHS|/4 =4 MHz 8.0 1
fHCLK = fHS| =16 MHz 4.9 7
Wakeup from Stop mode, regulator in low- _ _
power mode, code running from RAM fowk = fusi4 = 4 MHz 9 10
fHCLK = fMSl =4.2 MHz 4.7 8
Wakeup from Standby mode, FWU bit =1 | fyc x = MSI =2.1 MHz 65 130 us
t
WUSTOBY " I\Wakeup from Standby mode, FWU bit = 0 | fuc,x = MSI = 2.1 MHz 2.2 3 ms

62/118

DocID025937 Rev 8

3




STM32L062x8

Electrical characteristics

Figure 22. Recommended NRST pin protection

External
reset circuit™”

Vb

Filter

Internal reset

N

MS19878V3

The reset network protects the device against parasitic resets.
The external capacitor must be placed as close as possible to the device.

The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in

Table 54. Otherwise the reset will not be taken into account by the device.

6.3.15 12-bit ADC characteristics
Unless otherwise specified, the parameters given in Table 55 are derived from tests
performed under ambient temperature, fpc| k frequency and Vppa supply voltage conditions
summarized in Table 21: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 55. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
v Analog supply voltage for Fast channel 1.65 - 3.6 v
DDA ADC ON Standard channel 1.75() - 3.6
VREF+ Positive reference voltage - 1.65 Vbpa \%
Current consumption of the 1.14 Msps - 200 -
ADC on VDDA and VREF+ 10 kSpS _ 40 _
IpDA (ADC) pA
Current consumption of the 1.14 Msps - 70 -
ADC on VDD(Z) 10 ksps - 1 -
Voltage scaling Range 1 0.14 - 16
fapc ADC clock frequency Voltage scaling Range 2 0.14 - 8 MHz
Voltage scaling Range 3 0.14 - 4
f5®) Sampling rate 12-bit resolution 0.01 - 1.14 MHz
fADC =16 MHZ,
. . - - 941 kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1ffapc
VAIN Conversion voltage range - 0 - VppaVREF+ \
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Electrical characteristics

STM32L062x8

Table 58. DAC characteristics (continued)

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

DNL®@)

Differential non Iinearity(4)

C_ <50 pF, R 25 kQ
DAC output buffer ON

1.5

No RLOAD’ CL <50 pF
DAC output buffer OFF

1.5

INL®)

Integral non Iinearity(s)

C_ <50 pF, R 25 kQ
DAC output buffer ON

No RLOAD’ CL <50 pF
DAC output buffer OFF

Offset(@

Offset error at code 0x800 (©)

C_ <50 pF, R 25 kQ
DAC output buffer ON

25

No RLOAD’ CL <50 pF
DAC output buffer OFF

Offset1(@)

Offset error at code 0x001(7)

No RLOAD’ CL <50 pF
DAC output buffer OFF

LSB

dOffset/dT(?

Offset error temperature
coefficient (code 0x800)

Vppa = 3.3V

VRep+= 3.0V
Tp=0to50°C

DAC output buffer OFF

-10

Vppa = 3.3V

VRep+= 3.0V
Tp=0to50°C

DAC output buffer ON

20

50

pv/°C

Gain@

Gain error(®)

C_ <50 pF, R 25 kQ
DAC output buffer ON

+0.1/-0.2%

+0.2/-0.5%

No RLOAD’ CL <50 pF
DAC output buffer OFF

+0/-0.2%

+0/-0.4%

%

dGain/dT®

Gain error temperature
coefficient

Vppa = 3.3V

VRep+= 3.0V
Tp=0to50°C

DAC output buffer OFF

-10

Vppa = 3.3V

VRep+= 3.0V
Tp=0to50°C

DAC output buffer ON

pv/°C

TUE®@

Total unadjusted error

C_ <50 pF, R 25 kQ
DAC output buffer ON

12

30

No RLOAD’ CL <50 pF
DAC output buffer OFF

12

LSB
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STM32L062x8 Electrical characteristics
Table 67. SPI characteristics in voltage Range 2 (1)
Symbol Parameter Conditions Min Typ Max Unit
Master mode 8
f Slave mode Transmitter 8
SCK SPI clock frequency 1.65<Vpp<3.6V - - MHz
1Mesck)
Slave mode Transmitter 8@
2.7<Vpp<3.6V
Duty cycle of SPI clock o
Duty(sck) frequency Slave mode 30 50 70 %o
tsuNss) NSS setup time Slave mode, SPI presc = 2 4*Tpclk - -
th(nss) NSS hold time Slave mode, SPI presc = 2 2*Tpclk - -
t
W(SCKH) SCK high and low time Master mode Tpclk-2 | Tpelk | Tpclk+2
tw(scky)
t Master mode 0 - -
su(Mb Data input setup time
tsu(sny Slave mode 3 - -
thowiny Master mode 1 - -
Data input hold time ns
th(si Slave mode 4.5 - -
taso Data output access time Slave mode 18 - 52
tais(so) Data output disable time Slave mode 12 - 42
t Slave mode - 20 56.5
v(S0) Data output valid time
tymo) Master mode - 5 9
t Slave mode 13 - -
n(SO) Data output hold time
thvo) Master mode 3 - -

Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of t, 50y and tg, M? which has to fit

into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SP

with a master having ts,guj) = 0 while Duty(sck) = 50%.
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Package information

Table 74. Thin WLCSP36 - 2.61 x 2.88 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

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

A - - 0.33 - - 0.013
A1 - 0.10 - - 0.004 -
A2 - 0.20 - - 0.008 -
A3 - 0.025(2) - - 0.001 -

b 0.16 0.19 0.22 0.006 0.007 0.009

D 2.59 2.61 2.63 0.102 0.103 0.104

E 2.86 2.88 2.90 0.112 0.113 0.114

e - 0.40 - - 0.016 -
e1 - 2.00 - - 0.079 -
e2 - 2.00 - - 0.079 -

F - 0.305® - - 0.012 -

G - 0.440 - - 0.017 -
aaa - - 0.10 - - 0.004
bbb - - 0.10 - - 0.004
cce - - 0.10 - - 0.004
ddd - - 0.05 - - 0.002
eee - - 0.05 - - 0.002

1. Values in inches are converted from mm and rounded to the 3rd decimal place.

Back side coating. Nominal dimension rounded to the 3rd decimal place results from process capability.

Calculated dimensions are rounded to 3rd decimal place.

Figure 35. Thin WLCSP36 - 2.61 x 2.88 mm, 0.4 mm pitch wafer level chip scale

package recommended footprint

Dpad

Dsm

MS18965V2
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7.3

104/118

Table 75. WLCSP36 recommended PCB design rules

Dimension Recommended values
Pitch 0.4 mm
Dpad 260 ym max. (circular)
220 ym recommended
Dsm 300 pm min. (for 260 ym diameter pad)

PCB pad design

Non-solder mask defined via underbump allowed

LQFP32 package information

Figure 36. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline
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Package information STM32L062x8

Device marking for LQFP32

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

Other optional marking or inset/upset marks, which depend on supply chain operations, are
not indicated below.

Figure 38. LQFP32 marking example (package top view)

| STM32L

. pr . /
Product identification _|

OL2Ka&8Thk

Date code

YIWww

Pin 1 indentifier \“ r
) /4 =

Revision code

MSv37839V1

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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STM32L062x8 Package information

Figure 42. Thermal resistance
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2500 e | QFP32
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1500 ///
1000 //

500
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Temperature (°C)

MSv34780V6

7.51 Reference document

JESDS51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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