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Description STM32L052x6 STM32L052x8

Figure 1. STM32L052x6/8 block diagram
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STM32L052x6 STM32L052x8 Functional overview

Note:

3

Stop mode without RTC

The Stop mode achieves the lowest power consumption while retaining the RAM and
register contents. All clocks are stopped, the PLL, MSI RC, HSI and LSI RC, HSE and
LSE crystal oscillators are disabled.

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

The voltage regulator is in the low-power mode. The device can be woken up from Stop
mode by any of the EXTI line, in 3.5 us, 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
also be wakened by the USB/USART/I2C/LPUART/LPTIMER wakeup events.

Standby mode with RTC

The Standby mode is used to achieve the lowest power consumption and real time
clock. The internal voltage regulator is switched off so that the entire Voorg domain is
powered off. The PLL, MSI RC, HSE crystal and HSI RC oscillators are also switched
off. The LSE or LSl is still running. After entering Standby mode, the RAM and register
contents are lost except for registers in the Standby circuitry (wakeup logic, IWDG,
RTC, LSI, LSE Crystal 32 KHz oscillator, RCC_CSR register).

The device exits Standby mode in 60 ys when an external reset (NRST pin), an IWDG
reset, a rising edge on one of the three WKUP pins, RTC alarm (Alarm A or Alarm B),
RTC tamper event, RTC timestamp event or RTC Wakeup event occurs.

Standby mode without RTC

The Standby mode is used to achieve the lowest power consumption. The internal
voltage regulator is switched off so that the entire Voorg domain is powered off. The
PLL, MSI RC, HSI and LSI RC, HSE and LSE crystal oscillators are also switched off.
After entering Standby mode, the RAM and register contents are lost except for
registers in the Standby circuitry (wakeup logic, IWDG, RTC, LSI, LSE Crystal 32 KHz
oscillator, RCC_CSR register).

The device exits Standby mode in 60 ys when an external reset (NRST pin) or a rising
edge on one of the three WKUP pin occurs.

The RTC, the IWDG, and the corresponding clock sources are not stopped automatically by
entering Stop or Standby mode.
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STM32L052x6 STM32L052x8

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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Functional overview STM32L052x6 STM32L052x8

Table 5. Functionalities depending on the working mode
(from Run/active down to standby) (continued)“)

Low- Low- Stop Standby
IPs Run/Active Sleep power power Wakeup Wakeup
run sleep capability capability
Temperature 0 0 o o o B
sensor
Comparators (0] (0] (0] o (0] (0] -
16-bit timers (e (0] (e} 0 - -
LPTIMER ) O O o O )
IWDG 0] (0] (0] (0] (0] 0] 0] 0]
WWDG 0] (0] O (0] - -
Touch sensing
controller (TSC) © 0 - - - .
SysTick Timer 0] (0] (0] 0] --
GPIOs O o O 0] O o] 2 pins
Wakeup time to
Run mode 0 ps 0.36 s 3 us 32 s 3.5us 50 us
0.4 pA (No 0.28 pA (No
RTC) VDD=1 8V RTC) VDD=1 8V
Consumtion Down to Down to 0.8 pA (with 0.65 pA (with
sump 140 pA/MHz 37 YA/MHz | Down to | Down to | RTC) Vpp=1.8 V| RTC) Vpp=1.8 V
VDD—1 8to3.6V
(Typ) (from Flash (from Flash 8 A 4.5 A 0.4 uA (No 0.29 pA (No
memory) memory) RTC) Vpp=3.0 V| RTC) Vpp=3.0 V
1 yA (with RTC) | 0.85 pA (with
VDD=3'0 \% RTC) VDD=3'0 \%
1. Legend:

“Y” = Yes (enable).
“O” = Optional can be enabled/disabled by software)
“” = Not available

2. Some peripherals with wakeup from Stop capability can request HSI to be enabled. In this case, HSI is woken up by the
peripheral, and only feeds the peripheral which requested it. HSI is automatically put off when the peripheral does not need
it anymore.

3. UART and LPUART reception is functional in Stop mode. It generates a wakeup interrupt on Start. To generate a wakeup
on address match or received frame event, the LPUART can run on LSE clock while the UART has to wake up or keep
running the HSI clock.

4. 12C address detection is functional in Stop mode. It generates a wakeup interrupt in case of address match. It will wake up
the HSI during reception.

3
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STM32L052x6 STM32L052x8

Functional overview

3.2

3

Interconnect matrix

Several peripherals are directly interconnected. This allows autonomous communication
between peripherals, thus saving CPU resources and power consumption. In addition,
these hardware connections allow fast and predictable latency.

Depending on peripherals, these interconnections can operate in Run, Sleep, Low-power
run, Low-power sleep and Stop modes.

Table 6. STM32L0xx peripherals interconnect matrix

Low- | Low-
Interconnect | Interconnect .
L. Interconnect action Run |Sleep | power | power | Stop
source destination
run sleep
Timer input channel
TIM2,TIM21, . ’
TIM22 trllgger from anglog Y Y Y Y -
signals comparison
COMPx
Timer input channel,
LPTIM trigger from analog Y Y Y Y Y
signals comparison
TIMx TIMx Timer trlggered by other Y Y Y Y )
timer
TIM21 Timer triggered by Auto v v v v )
wake-up
RTC . -
LPTIM Timer triggered by RTC Y Y v v Y
event
Clock source used as
All clock TIMx input channel for RC v v v v )
source measurement and
trimming
the clock recovery
USB CRS/HSI48 system trims the HS148 Y Y - - -
based on USB SOF
TIMx Timer |npu.t channel and Y v v v )
trigger
GPIO LPTIM Timer |npu.t channel and v v v v v
trigger
ADC,DAC Conversion trigger Y Y Y Y -
DoclD025936 Rev 7 21/144




Functional overview STM32L052x6 STM32L052x8

3.8

3.9

28/144

Memories

The STM32L052x6/8 devices have the following features:

e 8 Kbytes of embedded SRAM accessed (read/write) at CPU clock speed with 0 wait
states. With the enhanced bus matrix, operating the RAM does not lead to any
performance penalty during accesses to the system bus (AHB and APB buses).

e  The non-volatile memory is divided into three arrays:
— 32 or 64 Kbytes of embedded Flash program memory
— 2 Kbytes of data EEPROM
— Information block containing 32 user and factory options bytes plus 4 Kbytes of
system memory
The user options bytes are used to write-protect or read-out protect the memory (with
4 Kbyte granularity) and/or readout-protect the whole memory with the following options:
e Level 0: no protection
e Level 1: memory readout protected.

The Flash memory cannot be read from or written to if either debug features are
connected or boot in RAM is selected

e Level 2: chip readout protected, debug features (Cortex-M0+ serial wire) and boot in
RAM selection disabled (debugline fuse)

The firewall protects parts of code/data from access by the rest of the code that is executed
outside of the protected area. The granularity of the protected code segment or the non-
volatile data segment is 256 bytes (Flash memory or EEPROM) against 64 bytes for the
volatile data segment (RAM).

The whole non-volatile memory embeds the error correction code (ECC) feature.

Boot modes

At startup, BOOTO pin and nBOOT1 option bit are used to select one of three boot options:
e Boot from Flash memory

e  Boot from System memory

e Boot from embedded RAM

The boot loader is located in System memory. It is used to reprogram the Flash memory by
using SPI1(PA4, PA5, PAG, PA7) or SPI2 (PB12, PB13, PB14, PB15), USART1(PA9,

PA10) or USART2(PA2, PA3). See STM32™ microcontroller system memory boot mode
AN2606 for details.

3

DocID025936 Rev 7




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 > 2 (function after 2 2 g Alternate functions Addltl_onal
o o o o o o £ 2 |2 functions
o & 7] o o reset) T
(<] w ($) (<] (¢] E o
- 5 | - | = =
=
PHO-OSC _IN
- - - 5 5 C1 - /0 | TC | - USB_CRS_SYNC OSC_IN
(PHO)
PH1-OSC_OUT
- - - 6 6 D1 N /0 | TC | - - OsC _ouTt
(PH1) -
4 4 C6 7 7 E1 NRST /0 |RST| - - -
LPTIM1_IN1,
- - - - 8 E3 PCO 1/0 FT | - EVENTOUT, ADC_IN10
TSC_G7_101
LPTIM1_OUT,
- - - - 9 E2 PC1 110 FT | - EVENTOUT, ADC_IN11
TSC_G7_102
LPTIM1_IN2,
- - - - 10 F2 PC2 110 FT | - |SPI2_MISO/I2S2_MC | ADC_IN12
K, TSC_G7_103
LPTIM1_ETR,
- - - - 11 - PC3 1/0 FT | - |SPI2_MOSI/I2S2_SD,| ADC_IN13
TSC_G7_104
- - - 8 12 F1 VSSA S - - - -
- - E6 - - G1 VREF+ S - - - -
5 5 D5 9 13 | H1 VDDA S - - - -
TIM2_CH1, COMP1_INM6
TSC_G1_l01, ADC INO
6 6 D4 10 14 | G2 PAO /0 | TC | - USART2_CTS, y —
RTC_TAMP2/
TIM2_ETR, WKUP1
COMP1_OUT
EVENTOUT,
TIM2_CH2,
7 7 F6 11 15 | H2 PA1 1/0 FT | - TSC_G1_102, Cig?rl\ll’;lp,
USART2_RTS_DE, -
TIM21_ETR
TIM21_CH1,
TIM2_CH3,
8 8 E5 12 16 | F3 PA2 1/0 FT | - TSC_G1_103, COXII;’CZ:_IIEQ/I 6
USART2_TX, ’ -
COMP2_0OUT
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Electrical characteristics STM32L052x6 STM32L052x8

6.1.6 Power supply scheme
Figure 12. Power supply scheme
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6.1.7 Current consumption measurement
Figure 13. Current consumption measurement scheme
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Electrical characteristics

STM32L052x6 STM32L052x8

Table 36. 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 17. Ipp vs Vpp, at Ta= 25/55/ 85/105/125 °C, Stop mode with RTC enabled
and running on LSE Low drive
IDD (mA)
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0 180 | 200 | 220 | 240 | 260 | 280 | 300 | 320 I 360 |
VDD (V)
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#= g5°C
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== 105°C
W 125°C MSv34795V3
Figure 18. Ipp vs Vpp, at Ta= 25/55/85/105/125 °C, Stop mode with RTC disabled,
all clocks OFF
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68/144 DoclD025936 Rev 7 Kys




STM32L052x6 STM32L052x8 Electrical characteristics

Table 37. Typical and maximum current consumptions in Standby mode

Symbol Parameter Conditions Typ Max(? | Unit
Tp=-40t0 25°C 1.3 1.7
Tpo=55°C - 29
Independent watchdog  or o _
and LS| enabled Ta=85°C 33
Tp=105°C - 4.1
Ibp Supply current in Standby Ta=125°C - 8.5 uA
(Standby) mode Tp=-40t0 25°C 0.29 0.6
Tpo=55°C 0.32 0.9
Independent watchdog  of o
and LS| OFF Tpo=85°C 0.5 2.3
Tp=105°C 0.94 3
Tpo=125°C 2.6 7
1. Guaranteed by characterization results at 125 °C, unless otherwise specified
Table 38. Average current consumption during Wakeup
Current
Symbol parameter System frequency consumption Unit
during wakeup
HSI 1
HSI/4 0,7
Ipp (Wakeup from | Supply current during Wakeup from MSI clock = 4.2 MHz 07
Stop) Stop mode ’ ’
MSI clock = 1,05 MHz 0,4
MSI clock = 65 KHz 0,1
mA
Ipp (Reset) Reset pin pulled down - 0,21
Ipp (Power-up) |BOR ON - 0,23
Ipp (Wakeup from | With Fast wakeup set MSI clock = 2,1 MHz 0,5
StandBy) With Fast wakeup disabled MSI clock = 2,1 MHz 0,12
1S7 DoclD025936 Rev 7 69/144




STM32L052x6 STM32L052x8 Electrical characteristics

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 45. 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
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 45. LSE oscillator characteristics(!

Symbol Parameter Conditions® Min(2 Typ Max | Unit
fLsE LSE oscillator frequency - 32.768 - kHz
LSEDRV[1:0]=00
L - - - 0.5
lower driving capability
LSEDRV[1:0]= 01
. s o - - 0.75
G Maximum critical crystal medium low driving capability ANV
m transconductance LSEDRV[1:0] = 10 H
medium high driving capability ) ) 17
LSEDRV[1:0]=11 ) ) 27
higher driving capability ’
tSU(LSE)(B) Startup time VDD is stabilized - 2 - S

Guaranteed by design.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

3. Guaranteed by characterization results. tgy_sg) is the startup time measured from the moment it is enabled (by software)
to a stabilized 32.768 kHz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer. To increase speed, address a lower-drive quartz with a high- driver mode.

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 22. Typical application with a 32.768 kHz crystal

Resonator with integrated
capacitors
. Cui
L I .. :losc32_|N E -
I * 32768 kHz Drive
_F. L | resonator programmable
L B amplifier
0SC32_0ouT
MS30253V2
Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden
to add one.
Kyy DoclD025936 Rev 7 771144




Electrical characteristics STM32L052x6 STM32L052x8

6.3.7 Internal clock source characteristics

The parameters given in Table 46 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 25.

High-speed internal 16 MHz (HSI116) RC oscillator

Table 46. 16 MHz HSI16 oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fusie Frequency Vpp=3.0V - 16 - MHz
(M2 |HSI16 user- Trimming code is not a multiple of 16 | - 04 | 0.7 %
TRV trimmed resolution | Trimming code is a multiple of 16 - - l+15] %
Vppa=3.0V, Tp=25°C 10 - 13) %
Vppa=3.0V, T,=0to55°C -1.5 - 1.5 %
ACCisiis f\ccuracy of the Vppa=3.0V, TA=-10t0 70 °C -2 - 2 %
@ actory-calibrated  |y,0 =3.0V, Ty =-10to 85 °C 25| - 2 | %

HSI16 oscillator

Vppa=3.0V, To =-10to 105 °C -4 - 2 | o

VDDA =165Vto3.6V
Tp = -40to 125 °C

-5.45 - 325 %

t (2) | HSI16 oscillator
SU(HSIT6) " | startup time

HSI116 oscillator
power consumption

- - 3.7 6 us

@

Ibp(HSI116) 100 | 140 | pA

1. The trimming step differs depending on the trimming code. It is usually negative on the codes which are
multiples of 16 (0x00, 0x10, 0x20, 0x30...0xEO0).

Guaranteed by characterization results.

3. Guaranteed by test in production.

Figure 23. HSI16 minimum and maximum value versus temperature

4 o,
4.UU

=#=1.65V min
== 3V typ
3.6V max
=== 1.65V max
=@= 36V min

140

MSv34791V1
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Figure 27. 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 62. 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 63 are derived from tests
performed under ambient temperature, fpc| k frequency and Vppa supply voltage conditions
summarized in Table 25: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 63. 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(M - 3.6
Current consumption of the 1.14 Msps - 200 -
ADC on VDDAand VREF+ 10 kSpS _ 40 _
Ippa (ADC) HA
Current consumption of the 1.14 Msps - 70 -
2
ADC on VDD( ) 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
fs(3) Sampling rate 12-bit resolution 0.01 - 1.14 MHz
fADC =16 MHZ,
g : - - 941 kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
VaN Conversion voltage range - 0 - \Y
3) . . See Equation 1 and ) )
RAIN External input impedance Table 64 for details 50 kQ
92/144 DoclD025936 Rev 7 Kys
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Electrical characteristics

Table 63. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Rapc®®) | Sampling switch resistance - - - 1 kQ
Internal sample and hold
(3) - - -
Capc capacitor 8 PF
fADC =16 MHz 5.2 us
tca ®®) | Calibration time
- 83 1fapc
1.5 ADC 1.5 ADC
ADC clock = HSI16 cycles + 2 - cycles + 3 )
focLk cycles focLk cycles
W 6) | ADC_DR register write £
LATENCY" " | |atency ADC clock = PCLK/2 - 45 - PCLK
cycle
f
ADC clock = PCLK/4 - 8.5 - PCLK
cycle
fADC = fPCLK/2 =16 MHz 0.266 us
fanc = froLk/2 8.5 fpcLk
tiatr ) Trigger conversion latency | fapc = fpcLk/4 = 8 MHz 0.516 us
fanc = froLk/4 16.5 pcLk
fADC = fHS|16 =16 MHz 0.252 - 0.260 us
. ADC jitter on trigger
Jitt = - -
erADC | conversion fanc = fusite 1 usite
fapc = 16 MHz 0.093 - 10.03 us
tg(®) Sampling time
- 15 - 160.5 1fapc
tup Lpo®® | Internal LDO power-up time - - - 10 us
ts7as®®) | ADC stabilization time - 14 1ffapc
fanc = 16 MHz, 0.875 - 10.81 us
o 3 Total conversion time 12-bit resolution
ConV (including sampling time) ;
12-bit resolution 14 t0 173 (ts for samplllng .+12.5 Viape
for successive approximation)

N =

consumption in Run or Sleep mode).

3. Guaranteed by design.

>

fADC = 16 MHz.

o

A current consumption proportional to the APB clock frequency has to be added (see Table 39: Peripheral current

This parameter only includes the ADC timing. It does not take into account register access latency.

Vppa Minimum value can be decreased in specific temperature conditions. Refer to Table 64: RAIN max for fADC = 16 MHz.

Standard channels have an extra protection resistance which depends on supply voltage. Refer to Table 64: RAIN max for

6. This parameter specifies the latency to transfer the conversion result into the ADC_DR register. EOC bit is set to indicate the
conversion is complete and has the same latency.

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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Table 76. SPI characteristics in voltage Range 3 U]

Symbol Parameter Conditions Min Typ Max Unit
Master mode 2
fsck SPI clock frequency - - MHz
1Mgsck) Slave mode 2@
Duty cycle of SPI clock
Dutysck) y ?requency Slave mode 30 50 70 %
tsu(nss) NSS setup time Slave mode, SPI presc =2| 4*Tpclk - -
th(NsSs) NSS hold time Slave mode, SPI presc =2| 2*Tpclk - -
t
W(SCKH) SCK high and low time Master mode Tpclk-2 | Tpclk | Tpclk+2
tw(sckL)
tsummi Master mode 1.5 - -
suMl Data input setup time
tsu(sl) Slave mode 6 - -
thomny Master mode 13.5 - -
Data input hold time ns
th(Sl) Slave mode 16 - -
taso Data output access time Slave mode 30 - 70
tais(so) Data output disable time Slave mode 40 - 80
tyso Slave mode - 30 70
v(S0) Data output valid time
tymo) Master mode - 7 9
thso Slave mode 25 - -
(50) Data output hold time
thmo) Master mode 8 - -

1. Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of t,, 5oy and tggy;y 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 tsgvy = 0 while Dutysck) = 50%.

3
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USB characteristics
The USB interface is USB-IF certified (full speed).

Table 78. USB startup time

Symbol Parameter Max Unit

tstarTup!” USB transceiver startup time 1 us

1. Guaranteed by design.

Table 79. USB DC electrical characteristics

Symbol Parameter Conditions Min.() Max.() | Unit
Input levels
Vb USB operating voltage - 3.0 3.6 \Y
Vp® | Differential input sensitivity I(USB_DP, USB_DM) 0.2 -
Vem® | Differential common mode range | Includes Vp, range 0.8 25 %
Vge@ | Single ended receiver threshold - 1.3 2.0
Output levels
VoL@ | Static output level low R, of 1.5 kQto 3.6 V(4 - 0.3 v
Vou® | Static output level high R, of 15 kQto Vgg® 2.8 3.6
1. All the voltages are measured from the local ground potential.
2. Guaranteed by characterization results.
3. Guaranteed by test in production.
4. Ry is the load connected on the USB drivers.
Figure 38. USB timings: definition of data signal rise and fall time
Cross over
points
Differential
data lines / ‘\
)
e X E X
)
Vss 1] 1
tf Pr—r tr Pr—le
ai14137b
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7.8

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

DocID025936 Rev 7 135/144




Revision history

STM32L052x6 STM32L052x8

140/144

Table 93. Document revision history (continued)

Date

Revision

Changes

05-Sep-2014

Extended operating temperature range to 125 °C.
Updated minimum ADC operating voltage to 1.65 V.

Changed number of 12S interface from 1 to 0 in Table 2: Ultra-low-
power STM32L052x6/x8 device features and peripheral counts.

Replaced USART3 by LPUART1 in Table 16: STM32L052x6/8 pin
definitions and LPUART by LPUART1 in Table 17: Alternate function
port A, Table 18: Alternate function port B, Table 19: Alternate function
port C, Table 20: Alternate function port D and Table 21: Alternate
function port H. Updated PAG in Table 17: Alternate function port A.
Updated temperature range in Section 1: Description, Table 2: Ultra-
low-power STM32L052x6/x8 device features and peripheral counts.
Updated Pp, Tp ang Ty to add range 3 in Table 25: General operating
conditions. Added range 3 in Table 53: Flash memory and data
EEPROM endurance and retention, Table 92: STM32L052x6/8
ordering information scheme. Update note 1 in Table 29: Current
consumption in Run mode, code with data processing running from
Flash, Table 31: Current consumption in Run mode, code with data
processing running from RAM, Table 33: Current consumption in Sleep
mode, Table 34: Current consumption in Low-power run mode,

Table 34: Current consumption in Low-power run mode, Table 36:
Typical and maximum current consumptions in Stop mode, Table 37:
Typical and maximum current consumptions in Standby mode and
Table 41: Low-power mode wakeup timings. Updated Figure 59:
Thermal resistance and removed note 1. Updated Figure 16: IDD vs
VDD, at TA= 25/55/ 85/105/125 °C, Low-power run mode, code running
from RAM, Range 3, MSI (Range 0) at 64 KHz, 0 WS, Figure 17: IDD
vs VDD, at TA= 25/55/ 85/105/125 °C, Stop mode with RTC enabled
and running on LSE Low drive, Figure 18: IDD vs VDD, at TA=
25/55/85/105/125 °C, Stop mode with RTC disabled, all clocks OFF.

Updated Table 37: Typical and maximum current consumptions in
Standby mode.

Updated SYSCFG in Table 39: Peripheral current consumption in Run
or Sleep mode.

Updated Table 40: Peripheral current consumption in Stop and Standby
mode and Table 43: Low-speed external user clock characteristics.

Updated ACChg 16 temperature conditions in Table 46: 16 MHz HSI16
oscillator characteristics. Changed ambient temperature range in note
1 below Table 47: HS148 oscillator characteristics.

Updated VinrsT) @nd VNE(NRsT) in Table 62: NRST pin characteristics.
Updated Table 63: ADC characteristics and Table 65: ADC accuracy.

Added range 3 in Table 92: STM32L052x6/8 ordering information
scheme.
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