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Description

STM32L052x6 STM32L052x8

2.1

Table 2. Ultra-low-power STM32L052x6/x8 device features and peripheral counts

Device overview

Peripheral

STM32L0
52T6

STM32
L052K6

STM32
L052C6

STM32
LO52R6

STM32L
05278

STM32
L052K8

STM32
L052C8

STM32
LO52R8

Flash (Kbytes)

32

64

Data EEPROM (Kbytes)

2

2

RAM (Kbytes)

General-
purpose

Timers .
Basic

LPTIMER

RTC/SYSTICK/IWDG/
WWDG

11111

1711

n

SPI/12S

32)M0

32)M0

42)M

32)M0

42)Mn

12c

1

Communic

. USART
ation

interfaces LPUART

USB/
(VDD_USB)

1/(0)

1/(1)

1/(0)

1/(1)

GPIOs

29

27(2)

37

51

29

27(2)

37

510)

Clocks:
HSE/LSE/HSI/MSI/LSI

01111

0/1/1/1/1

111711

111111

0/1/1/1/1

011711

11111

11111

12-bit synchronized
ADC
Number of channels

10

10

10

1
1603)

10

10

10

1
160

12-bit DAC
Number of channels

Comparators

Capacitive sensing
channels

14

17

240)

14

17

240)

Max. CPU frequency

32 MHz

Operating voltage

1.8 V to 3.6 V (down to 1.65 V at power-down) with BOR option
1.65 V to 3.6 V without BOR option
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Functional overview

Table 5. Functionalities depending on the working mode

(from Run/active down to standby) (1)

IPs

Run/Active

Sleep

Low-
power
run

Low-
power
sleep

Stop

Standby

Wakeup
capability

Wakeup
capability

CPU

Flash memory

RAM

Backup registers

EEPROM

Brown-out reset
(BOR)

DMA

O] O |O|X|X]|0O|<x

Ol O |O|X|X]|O

O| O |O|X|=xX]|0O0|X

Ol O |O|X|X]|O

Programmable
Voltage Detector
(PVD)

Power-on/down
reset (POR/PDR)

High Speed
Internal (HSI)

High Speed
External (HSE)

Low Speed Internal
(LSI)

Low Speed
External (LSE)

Multi-Speed
Internal (MSI)

@]

@)

Inter-Connect
Controller

<

<

<

<

<

RTC

RTC Tamper

Auto WakeUp
(AWU)

O |O|O

O |O0|O

O |O0|O

usB

USART

O

O

LPUART

o|O0|O0| O |O|O

SPI

12C

ADC

DAC

o|o0|O0|O|O|O|O| O |O|O

O|l0|O0|O0|O|0O|O| O |O|O

S74
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STM32L052x6 STM32L052x8 Functional overview

3.18.5

3.19

3.20

3.21

3

Table 14. SPI/I2S implementation

SPI features(!) SPI1 SPI2
Hardware CRC calculation X X
I2S mode - X
TI mode X X

1. X = supported.

Universal serial bus (USB)

The STM32L052x6/8 embed a full-speed USB device peripheral compliant with the USB
specification version 2.0. The internal USB PHY supports USB FS signaling, embedded DP
pull-up and also battery charging detection according to Battery Charging Specification
Revision 1.2. The USB interface implements a full-speed (12 Mbit/s) function interface with
added support for USB 2.0 Link Power Management. It has software-configurable endpoint
setting with packet memory up to 1 KB and suspend/resume support. It requires a precise
48 MHz clock which can be generated from the internal main PLL (the clock source must
use a HSE crystal oscillator) or by the internal 48 MHz oscillator in automatic trimming
mode. The synchronization for this oscillator can be taken from the USB data stream itself
(SOF signalization) which allows crystal-less operation.

Clock recovery system (CRS)

The STM32L052x6/8 embed a special block which allows automatic trimming of the internal
48 MHz oscillator to guarantee its optimal accuracy over the whole device operational
range. This automatic trimming is based on the external synchronization signal, which could
be either derived from USB SOF signalization, from LSE oscillator, from an external signal
on CRS_SYNC pin or generated by user software. For faster lock-in during startup it is also
possible to combine automatic trimming with manual trimming action.

Cyclic redundancy check (CRC) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

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
linktime and stored at a given memory location.

Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected
to the MCU.

DocID025936 Rev 7 37/144
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Table 15. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during
Pin name . )
and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant 1/0
FTf 5V tolerant I/O, FM+ capable
I/O structure TC Standard 3.3V I/O
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and
after reset.
Alternate Functions selected through GPIOx_AFR registers
functions
Pin functions —
Add|t|.onal Functions directly selected/enabled through peripheral registers
functions
Table 16. STM32L052x6/8 pin definitions
Pin Number
g
= Pin name 8 2 n i
o < < 7]
& e @ g | 3 & | (function after 2 2 % Alternate functions | ~dditional
o e o o o o £ 2 |2 functions
o & 7] o ™ reset) T
(<] hrd (&) (<] (<) @ o
- 5 | - | = =
=
- - - 1 1 B2 VDD S - - - -
RTC_TAMP1/
- - - 2 2 A2 PC13 /o | FT | - - RTC_TS/RTC
_OUT/WKUP2
PC14-
2 2 A6 3 3 A1 OSC32_IN /1O | FT | - - OSC32_IN
(PC14)
PC15-
3 3 B6 4 4 B1 0SC32_0OuT /1o | TC | - - 0SC32_0uT
(PC15)

42/144 DoclD025936 Rev 7 ‘Yl
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Table 16. STM32L052x6/8 pin definitions (continued)

Pin Number
= Pin name o - 7 .
N ~ < (8]
o Q 3 g > © (function after 2 2 £ | Alternate functions Addltl_onal
2 | Z|le | a|a|§ e | = |2 functions
w & 7] w L o reset) T 0
c | g |/o|c|g | @ o)
| =) | | - [ I~
=
TIM21_CH2,
TIM2_CH4, COMP2_INP,
9 | 9 | F5 | 13 | 17 | G3 PA3 /o | FT | - TSC. G1. 104, ADC. IN3
USART2_RX
- - - - |18 | c2 VSS S -] - - -
- - - - 19 D2 VDD S - - - -
SPI1_NSS, COMP1_INM4
10 | 10 | E4 | 14 | 20 | H3 PA4 o | TC | @ TSC_G2_101, COMP2_INM4
USART2_CK,
TIM22_ETR , ADC_IN4,
- DAC_OUT
SPI1_SCK, COMP1_INM5
TIM2_ETR, )
1 1" F4 15 21 F4 PA5 110 TC - TSC_G2 102, COMP2_INM5
TIM2_CH1 , ADC_IN5
SPI1_MISO,
TSC_G2_103,
LPUART1_CTS,
12 12 E3 16 22 G4 PA6 110 FT - TIM22_CH1, ADC_ING6
EVENTOUT,
COMP1_OUT
SPI1_MOSI,
TSC_G2_104,
13 13 F3 17 23 H4 PA7 110 FT - TIM22_CH2, ADC_IN7
EVENTOUT,
COMP2_OUT
EVENTOUT,
- - - - 24 H5 PC4 110 FT - LPUART1_TX ADC _IN14
LPUART1_RX,
- - - - 25 H6 PC5 110 FT - TSC_G3_101 ADC_IN15
EVENTOUT, ADC_INS,
14 14 D3 18 26 F5 PBO 110 FT - TSC_G3_102 VREF_OUT
TSC_G3_103, ADC_IN9,
15 15 C3 19 27 G5 PB1 110 FT - LPUART1_RTS_DE VREF_OUT
LPTIM1_OUT,
- 16 F2 20 28 G6 PB2 110 FT - TSC_G3_l04 -
44/144 DoclD025936 Rev 7 ‘Yl




STM32L052x6 STM32L052x8

Pin descriptions

Table 16. STM32L052x6/8 pin definitions (continued)

Pin Number
o | 5
= Pin name o - 7 .
N ~ < (8]
P 2 3 g > g (function after 2 2 g Alternate functions Addltl_onal
o o o o o o £ 2 |2 functions
o & 7] o o reset) T
(«} hrd (&} («} (<} E o
| 5 | | - = =
=
- - - 54 | B5 PD2 110 FT | - | LPUART1_RTS DE -
SPI1_SCK,
TIM2_CH2,
26 26 B3 39 55 | A5 PB3 /10O | FT | - TSC_G5l 01, COMP2_INN
EVENTOUT
SPI1_MISO,
EVENTOUT,
27 27 A3 | 40 56 | A4 PB4 /10 | FT | - TSC_G5_102, COMP2_INP
TIM22_CH1
SPI1_MOSI,
LPTIM1_IN1,
28 28 C4 | M 57 | C4 PB5 /10 | FT | - 12C1_SMBA. COMP2_INP
TIM22_CH2
USART1_TX,
12C1_SCL,
29 29 B4 | 42 58 | D3 PB6 /1O | FTf | - LPTIM1_ETR, COMP2_INP
TSC_G5_103
USART1_RX,
12C1_SDA, COMP2_INP,
30 30 Ad | 43 59 | C3 PB7 /1O | FTf | - LPTIM1_IN2, PVD_IN
TSC_G5_104
31 31 C5 | 44 | 60 | B4 BOOTO B - - - -
TSC_SYNC,
- 32 B5 | 45 | 61 B3 PB8 /10 | FTf | - 12C1_SCL -
EVENTOUT,
- - - 46 | 62 | A3 PB9 /10 | FTf | - 12C1_SDA, -
SPI2_NSS/I12S2_WS
32 - D6 | 47 | 63 | D4 VSS S - - - -
1 1 A5 | 48 | 64 | E4 VDD S - - - -

1. PB9/12/13/14/15, PHO/1 and PC13 GPIOs should be configured as output and driven Low, even if they are not available on
this package.

2. PAA4 offers a reduced touch sensing sensitivity. It is thus recommended to use it as sampling capacitor I/O.

3. These pins are powered by VDD_USB. For all characteristics that refer to Vpp, Vpp_ysg must be used instead.

S74
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Table 25. General operating conditions (continued)

Symbol Parameter Conditions Min Max Unit
Maximum power dissipation (range 6) -40 85
TA Temperature range Maximum power dissipation (range 7) —40 105
Maximum power dissipation (range 3) —40 125 3
Junction temperature range (range 6) |-40 °C <T, <85 ° —40 105 ¢
TJ Junction temperature range (range 7) |-40 °C <T5 <105 °C —40 125
Junction temperature range (range 3) |-40 °C <T5 <125 °C -40 130

1. 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 normal operation.

2. Vpp_yss Must respect the following conditions:
- When Vpp is powered-on (Vpp < Vpp_min), Vbp_use should be always lower than Vpp.
- When Vpp is powered-down (Vpp < Vpp_min), Vpp_use should be always lower than Vpp

- In operating mode, Vpp ysg could be lower or higher Vpp,

- If the USB is not used, Vpp_ysg must range from Vpp min t0 Vpp_max to be able to use PA11 and PA12 as standard 1/Os.

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

4. If Ty is lower, higher Py values are allowed as long as T; does not exceed T; max (see Table 24: Thermal characteristics on
page 56).

58/144
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Table 26. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
Falling edge 297 | 3.05 | 3.09
VPVDG PVD threshold 6 V
Rising edge 3.08 | 3.15 | 3.20
BORO threshold - 40 |-
Vhyst Hysteresis voltage All BOR and PVD thresholds mV
. - 100 |-
excepting BORO

1. Guaranteed by characterization results.

2. Valid for device version without BOR at power up. Please see option "D" in Ordering information scheme for more details.

6.3.3 Embedded internal reference voltage
The parameters given in Table 28 are based on characterization results, unless otherwise
specified.
Table 27. Embedded internal reference voltage calibration values
Calibration value name Description Memory address
Raw data acquired at
VREFINT_CAL temperature of 25 °C 0x1FF8 0078 - 0Ox1FF8 0079
Vopa=3V
Table 28. Embedded internal reference voltage“)
Symbol Parameter Conditions Min Typ Max Unit
VReEINT outt?) | Internal reference voltage —40°C<T;<+125°C [ 1.202 | 1.224 | 1.242 %
TVREFINT Internal reference startup time - - 2 3 ms
Vppa and Vggg+ voltage during )
VVREF_MEAS VreriNT factory measure 299 3 3.01 v
Accuracy of factory-measured Including uncertainties
AVREF_MEAS vV value(3) due to ADC and - - 5 mV
REFINT VDDA/VREF+ values
Teoer™ Temperature coefficient —40°C<Ty;<+125°C - 25 100 ppm/°C
Acoeri™ Long-term stability 1000 hours, T= 25 °C - - 1000 ppm
Vppcoert”) | Voltage coefficient 3.0V <Vppa <36V - - 2000 | ppm/V
ADC sampling time when
Ts Vrefint(4)(5) reading the internal reference - 5 10 - VE
N voltage
4 | Startup time of reference ) ) )
Tapc_gur voltage buffer for ADC 10 HS
) Consumption of reference ) )
lsur_apc voltage buffer for ADC 135 25 WA
IVREF_OUT(4) VREF_OUT output current(®) - - - 1 MA
Cvrer out® | VREF_OUT output load - - - 50 pF
60/144 DoclD025936 Rev 7 m
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Electrical characteristics

Table 41. Low-power mode wakeup timings (continued)

Symbol Parameter Conditions Typ Max Unit
fHCLK = fMS| =4.2 MHz 5.0 8
Wakeup from Stop mode, regulator in Run fioLk = frgs = 16 MHZ 4.9 7
mode
fHCLK = fHS|/4 =4 MHz 8.0 11
fHCLK = fMSI =4.2 MHz 50 8
Voltage range 1
fHCLK = fMSI =4.2 MHz 50 8
Voltage range 2
fHCLK = fMS| =4.2 MHz
Voltage range 3 5.0 8
fHCLK = fMS| =2.1MHz 7.3 13
Wakeup from Stop mode, regulator in low- _ _
tWUSTOP power mode 9 fHCLK = fMSI =1.05 MHz 13 23 us
fHCLK = fMSI =524 kHz 28 38
fHCLK = fMSl =262 kHz 51 65
fHCLK = fMS| =131 kHz 100 120
fheLk = MSI = 65 kHz 190 260
fHCLK = fHS| =16 MHz 4.9 7
fHCLK = fHS|/4 =4 MHz 8.0 11
fHCLK = fHSI =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 = fMS| =4.2 MHz 4.7 8
Wakeup from Standby mode, FWU bit =1 | fyc x = MSI = 2.1 MHz 65 130 VK
twusTbBY
Wakeup from Standby mode, FWU bit =0 | fyc x = MSI =2.1 MHz 22 3 ms
‘Yl DoclD025936 Rev 7 731144
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3

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 25.

Table 43. Low-speed external user clock characteristics(!

Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fLSE_ext frequency 1 32.768 1000 kHz
OSC32_IN input pin high level
VLSEH  |yoltage PAEPIN TS 0.7Vpp | - Vbp
\Y,
OSC32_IN input pin low level
ViseL voltage putp - Vss - 0.3Vpp
bw(LsE) OSC32_IN high or low time 465 - -
tw(LsE) s
tLSE) | 0SC32. IN rise or fall time ; ; 10
tiLsE)
Cinse) | OSC32_IN input capacitance - - 0.6 - pF
DuCy(LsE) | Duty cycle - 45 - 55 %
I OSC32_IN Input leakage current | Vgs <ViN<Vpp - - 11 MA

1. Guaranteed by design, not tested in production

Figure 20. Low-speed external clock source AC timing diagram

Visen

ViseL

! ! ! "t

t
H—»tW(LSE) l———p WILSE)

f
EXTERNAL LSE_ext |
CLOCK SOURCH| OSC32_IN @ L

mEgap STM32Lxx

ai18233c
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6.3.10

3

Table 53. Flash memory and data EEPROM endurance and retention (continued)

Value
Symbol Parameter Conditions Unit
Min(")
Data retention (program memory) after 30
10 kecycles at T =85 °C
TRET =+85°C
Data retention (EEPROM data memory) 30

after 100 kcycles at Ty =85 °C

Data retention (program memory) after

10 kcycles at Ty = 105 °C
tRET(Z) Trer = +105°C years
Data retention (EEPROM data memory)

after 100 kcycles at Tp = 105 °C

10

Data retention (program memory) after
200 cycles at Ty = 125 °C

Data retention (EEPROM data memory)
after 2 kcycles at Ty = 125 °C

TRET =+125°C

1. Guaranteed by characterization results.
2. Characterization is done according to JEDEC JESD22-A117.

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 54. They are based on the EMS levels and classes
defined in application note AN1709.

Table 54. EMS characteristics

Symbol Parameter Conditions Level/
Class
Voltage limits to be applied on any I/O pin to Vpp=3.3 V, LAFP64, Ty = +25°C,
VFESD  |induce a functional disturbance fhicLk = 32 MHz 3B
conforms to IEC 61000-4-2
Fast transient voltage burst limits to be Vpp =3.3V, LQFP64, Ty = +25 °C,
VEFTB applled through 100 pF on VDD and VSS fHCLK: 32 MHz 4A
pins to induce a functional disturbance conforms to IEC 61000-4-4
DoclD025936 Rev 7 83/144
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Equation 1: Ry max formula

IS R
N+2 ADC

Ran <
fapc X Capc x In(2 )

The simplified formula above (Equation 1) is used to determine the maximum external
impedance allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 64. Ry max for fapc = 16 MHz(")

Ry max for standard channels (kQ)
Ts ts f'::{Nchmaar:(nfec:; Vpp>1.65V | Vpp>1.65V
(cycles) | (us) Voo> | Voo> | Voo> | Voo> | Vpp> | PP7 - pp~ 1
(k) 27V | 24V | 20V | 1.8V | 175V and and
To>40°C | To>25°C
15 | 0.09 0.5 <0.1 NA NA NA NA NA NA
35 | 022 1 0.2 <0.1 NA NA NA NA NA
75 | 047 25 1.7 1.5 <0.1 NA NA NA NA
125 | 0.78 4 3.2 3 1 NA NA NA NA
195 | 1.22 6.5 5.7 5.5 35 NA NA NA <0.1
395 | 247 13 12.2 12 10 NA NA NA 5
795 | 4.97 27 26.2 26 24 <01 NA NA 19
160.5 |10.03 50 49.2 49 47 32 <0.1 <0.1 42

1. Guaranteed by design.

Table 65. ADC accuracy(1()()

Symbol Parameter Conditions Min | Typ Max Unit
ET Total unadjusted error - 2 4
EO Offset error - 1 25
EG Gain error - 1 2 LSB
EL Integral linearity error - 1.5 25
ED Differential linearity error - 1 1.5
Effective number of bits 1,65 V < Vppp = Vers < 3.6V, 102 M .
ENOB | Effective number of bits (16-bit mode |range 1/2/3 13 | 12.1 i bits
oversampling with ratio =256)(4) ’ ’
SINAD | Signal-to-noise distortion 63 69 -
Signal-to-noise ratio 63 69 -
SNR Signal-to-noise ratio (16-bit mode 70 76 ) dB
oversampling with ratio =256)(4)
THD | Total harmonic distortion - -85 -73

3
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Electrical characteristics

6.3.17 Temperature sensor characteristics
Table 67. Temperature sensor calibration values
Calibration value name Description Memory address
TS ADC raw data acquired at
TS_CAL1 temperature of 30 °C, Vppa= 3 V 0x1FF8 007A - 0x1FF8 007B
TS ADC raw data acquired at
TS_CAL2 temperature of 130 °C, Vppa= 3 V 0x1FF8 007E - Ox1FF8 007F
Table 68. Temperature sensor characteristics
Symbol Parameter Min Typ Max | Unit
.M Vsense linearity with temperature - + 2 °C
Avg_SIope(1) Average slope 148 | 1.61 1.75 | mV/°C
V130 Voltage at 130°C +5°C(?) 640 | 670 | 700 | mV
Ippareme)® Current consumption - 3.4 6 MA
tSTART(3) Startup time - - 10 us
TS_temp(4)(3) ADC sampling time when reading the temperature 10 - -
1. Guaranteed by characterization results.
2. Measured at Vpp =3 V +10 mV. V130 ADC conversion result is stored in the TS_CAL2 byte.
3. Guaranteed by design.
4. Shortest sampling time can be determined in the application by multiple iterations.
6.3.18 Comparators
Table 69. Comparator 1 characteristics
Symbol Parameter Conditions Min® | Typ Max(? Unit
Vbpa Analog supply voltage - 1.65 3.6 \Y,
R R value - - 400 -
400K 400K kQ
R10K R1OK value - - 10 -
Comparator 1 input voltage
VN range - 0.6 - Vbpa \Y,
tstarT | Comparator startup time - - 7 10
us
td Propagation delay(z) - - 3 10
Voffset | Comparator offset - - 3 +10 mV
Comparator offset variation in  |Vppa=3.6V,V|y+=0V,
offset/dt | \yorst voltage stress conditions |Vin. = Vrerint Ta =25°C 0 15 10 mV/1000 h
lcomp1 | Current consumption(®) - - 160 260 nA

1. Guaranteed by characterization.

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. Comparator consumption only. Internal reference voltage not included.

S74
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Note:

The analog spike filter is compliant with 1’c timings requirements only for the following
voltage ranges:

e Fast mode Plus: 2.7 V <Vpp <3.6 V and voltage scaling Range 1
e Fast mode:
— 2V <Vpp 3.6V and voltage scaling Range 1 or Range 2.
-  Vpp <2V, voltage scaling Range 1 or Range 2, C554 < 200 pF.
In other ranges, the analog filter should be disabled. The digital filter can be used instead.

In Standard mode, no spike filter is required.

Table 72. 12C analog filter characteristics(!)

Symbol Parameter Conditions Min Max Unit

Range 1 260(3)
Range 2 50(2) - ns

Maximum pulse width of spikes that

F | are suppressed by the analog filter

Range 3 -

1. Guaranteed by characterization results.
2. Spikes with widths below tar(min) are filtered.

3. Spikes with widths above tar(max) are not filtered
USART/LPUART characteristics
The parameters given in the following table are guaranteed by design.

Table 73. USART/LPUART characteristics

Symbol

Parameter Conditions Typ Max Unit

twuusarT

Stop mode with main regulator in
Run mode, Range 2 or 3

Wakeup time needed to
calculate the maximum Stop mode with main regulator in
USART/LPUART baudrate | Run mode, Range 1
allowing to wake up from us
Stop mode when the
USART/LPUART is clocked | Stop mode with main regulator in
by HSI low-power mode, Range 2 or 3

Stop mode with main regulator in
low-power mode, Range 1

104/144
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Figure 33. SPI timing diagram - slave mode and CPHA =0

NSS input
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Figure 34. 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
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Standard WLCSP36 package information

Figure 48. Standard WLCSP36 - 2.61 x 2.88 mm, 0.4 mm pitch wafer level chip scale
package outline
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1. Drawing is not to scale.

2. b dimensions is measured at the maximum bump diameter parallel to primary datum Z

Table 85. Standard WLCSP36 - 2.61 x 2.88 mm, 0.4 mm pitch wafer level chip scale
mechanical data

millimeters inches(!)
Symbol

Min Typ Max Min Typ Max
A - - 0.59 - - 0.023
A1 - 0.18 - - 0.007 -
A2 - 0.38 - - 0.015 -
A3 - 0.025@ - - 0.001 -
b 0.22 0.25 0.28 0.009 0.010 0.011
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
el - 2.00 - - 0.079
e2 - 2.00 - - 0.079
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Device marking for standard WLCSP36

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

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

Figure 50. Standard WLCSP36 marking example (package top view)

Ball A1

identifier \_O

Product identification'" ~_ LO52LbLE

A
Revision
code
A7
R
Date code = Year + wegek
Y Ww

MSv39600V1

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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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 55. LQFP32 marking example (package top view)

| STM32L

. e . /
Product identification” __|

052Ka&8ThE

Date code

Y iwWww

Pin 1 indentifier \“ rl

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.

Revision code

MSv39137V1
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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:

e T, maxis the maximum ambient temperature in °C,

e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P|;o max represents the maximum power dissipation on output pins where:
Pio max =X (VoL % loL) + 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 91. Thermal characteristics

Symbol Parameter Value Unit
Thermal resistance junction-ambient 61
TFBGAG4 - 5 x 5 mm / 0.5 mm pitch
Thermal resistance junction-ambient 45
LQFP64 - 10 x 10 mm / 0.5 mm pitch
Thermal resistance junction-ambient 63

Standard WLCSP36 - 0.4 mm pitch

Thermal resistance junction-ambient
C) 59 °C/W
YA~ | Thin WLCSP36 - 0.4 mm pitch

Thermal resistance junction-ambient

55
LQFP48 - 7 x 7 mm / 0.5 mm pitch
Thermal resistance junction-ambient 57
LQFP32 -7 x 7 mm /0.8 mm pitch
Thermal resistance junction-ambient 38

UFQFPN32 - 5 x 5 mm /0.5 mm pitch
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