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STM32L073xx

Functional overview

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.

Note: The RTC, the IWDG, and the corresponding clock sources are not stopped automatically by
entering Stop or Standby mode. The LCD is not stopped automatically by entering Stop
mode.
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STM32L073xx Functional overview

3.10 Direct memory access (DMA)

The flexible 7-channel, general-purpose DMA is able to manage memory-to-memory,
peripheral-to-memory and memory-to-peripheral transfers. The DMA controller supports
circular buffer management, avoiding the generation of interrupts when the controller
reaches the end of the buffer.

Each channel is connected to dedicated hardware DMA requests, with software trigger
support for each channel. Configuration is done by software and transfer sizes between
source and destination are independent.

The DMA can be used with the main peripherals: SPI, 12C, USART, LPUART,
general-purpose timers, DAC, and ADC.

3.1 Liquid crystal display (LCD)

The LCD drives up to 8 common terminals and 48 segment terminals to drive up to 384
pixels.

e Internal step-up converter to guarantee functionality and contrast control irrespective of
Vpp. This converter can be deactivated, in which case the V| ¢p pin is used to provide
the voltage to the LCD

e  Supports static, 1/2, 1/3, 1/4 and 1/8 duty

e  Supports static, 1/2, 1/3 and 1/4 bias

e Phase inversion to reduce power consumption and EMI

e Up to 8 pixels can be programmed to blink

e Unneeded segments and common pins can be used as general I/O pins
e LCD RAM can be updated at any time owing to a double-buffer

e  The LCD controller can operate in Stop mode

e V| ¢p rails decoupling capability

3.12 Analog-to-digital converter (ADC)

A native 12-bit, extended to 16-bit through hardware oversampling, analog-to-digital
converter is embedded into STM32L073xx device. It has up to 16 external channels and 3
internal channels (temperature sensor, voltage reference, V| ¢p voltage measurement).
Three channels, PAO, PA4 and PAS5, are fast channels, while the others are standard
channels.

The ADC performs conversions in single-shot or scan mode. In scan mode, automatic
conversion is performed on a selected group of analog inputs.

The ADC frequency is independent from the CPU frequency, allowing maximum sampling
rate of 1.14 MSPS even with a low CPU speed. The ADC consumption is low at all
frequencies (~25 pA at 10 kSPS, ~240 pA at 1MSPS). An auto-shutdown function
guarantees that the ADC is powered off except during the active conversion phase.

The ADC can be served by the DMA controller. It can operate from a supply voltage down to
1.65 V.

The ADC features a hardware oversampler up to 256 samples, this improves the resolution
to 16 bits (see AN2668).
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Pin descriptions

STM32L073xx

Table 16. STM32L073xx pin definition (continued)

Pin number
o
< © < e « |(function after| = 2 o Alternate functions Additional functions
o o o o < c = | Z
™ ™ e 0] reset) & 2
|l o @ |g| o o
' ar| = prt % =
- 18 | C2 | 27 E3 VSS - - - -
- 19 | D2 | 28 H3 VDD - - - -
COMP1_INM
SPI1_NSS, TSC_G2 101 - ’
14 | 20 | H3 | 29 M3 PA4 w |tc|® = : = o/ COMP2_INM, ADC_IN4,
USART2_CK, TIM22_ETR DAC_OUTI
COMP1_INM,
15 | 21 F4 | 30 K4 PA5 /1O | TC | - T2|Z|1(_3§CI+82TI',I\'/I|I€/I_2ETCRH,1 COMP2_INM, ADC _IN5,
=" - DAC_OUT2
SPI1_MISO, LCD_SEGS3,
TIM3_CH1, TSC_G2_I03,
16 | 22 | G4 | 31 L4 PAG /O | FT | - LPUART1_CTS, ADC_IN6
TIM22_CH1, EVENTOUT,
COMP1_OUT
SPI1_MOSI, LCD_SEG4,
TIM3_CH2, TSC_G2_104,
17 | 23 | H4 | 32 M4 PA7 /O | FT | - TIM22_CH2, EVENTOUT, ADC_IN7
COMP2_OUT
EVENTOUT, LCD_SEG22,
- 24 | H5 | 33 K5 PC4 /1O | FT | - LPUART1_TX ADC IN14
LCD_SEG23,
- 25 | H6 | 34 L5 PC5 /O | FT | - LPUART1_RX, ADC_IN15
TSC_G3_101
EVENTOUT, LCD_SEGS, |[LCD_VLCD3, ADC_IN8,
18126 | FS5 |35 M5 PBO Vo | FT | - TIM3_CH3, TSC_G3_102 VREF_OUT
LCD_SEGS6, TIM3_CH4,
19 | 27 | G5 | 36 M6 PB1 /O | FT | - TSC_G3 103, ADC_IN9, VREF_OUT
LPUART1_RTS_DE
LPTIM1_OUT,
20 | 28 | G6 | 37 L6 PB2 /O | FT | - TSC_G3_104, LCD_VLCD1
12C3_SMBA
LCD_SEGH45,
- - - 38 M7 PE7 /O | FT | - | USART5_CK/USART5_ -
RTS
- - - 39 L7 PES8 I/O | FT | - LCD_SEG46, USART4_TX -
TIM2_CH1, LCD_SEG47,
) ) - | 40| M8 PE9 VO | FT | - TIM2_ETR, USART4_RX )
44/139 DoclD027096 Rev 3 ‘Yl




STM32L073xx

Pin descriptions

Table 16. STM32L073xx pin definition (continued)

Pin number
o
O S Pin name 8 g °
< > 2 e «  [(function after 2 2| o Alternate functions Additional functions
o o o o < £l % |2
™ o a ) reset) &
S|g|E|g| @ o
- - =) -
SPI1_MOSI, EVENTOUT,
@) TSC_G4_104,
33 | 45 | B8 | 71 | A12 PA12 /0 | FT USART1_RTS_DE, USB_DP
COMP2_OUT
SWDIO, USB_OE,
34 | 46 | A8 | 72 | A11 PA13 /O | FT | - LPUART1_RX -
- - - 73 | C11 VDD - - -
35 | 47 | D5 | 74 | F11 VSS - - -
36 | 48 | E6 | 75 | G11 VDD_USB - - -
SWCLK, USART2_TX,
37 | 49 | A7 | 76 | A10 PA14 /O | FT | - LPUART1_TX -
SPI1_NSS, LCD_SEG17,
TIM2_ETR, EVENTOUT,
38 | 50 | A6 | 77 A9 PA15 /O | FT | - USART2_RX, TIM2_CH1, -
USART4_RTS_DE
LPUART1_TX,
- 51 | B7 | 78 | B11 PC10 /O | FT | - |LCD_COM4/LCD_SEG28/ -
LCD_SEG48, USART4_TX
LPUART1_RX,
LCD_COMS5/LCD_SEG29/
- 52 | B6 | 79 | C10 PC11 /1O | FT | - LCD_SEGA9, -
USART4_RX
LCD_COM®6/LCD_SEG30/
LCD_SEG50,
- 53 | C5 | 80 | B10 PC12 /O | FT | - USART5_TX, -
USART4_CK
TIM21_CH1,
) ) - | 81 ©9 PDO Vo | FT | - SPI2_NSS/I2S2_WS )
- - - 82 B9 PD1 /O | FT | - SPI2_SCK/I282_CK -
LPUART1_RTS_DE,
LCD_COM7/LCD_SEG31/
- 54 | B5 | 83 C8 PD2 /O | FT | - LCD_SEG51, TIM3_ETR, -
USART5_RX
USART2_CTS,
- - - 84 B8 PD3 /O | FT | - LCD_SEG44, -
SPI2_MISO/I2S2_MCK
‘Yl DoclD027096 Rev 3 47/139
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Table 17. Alternate functions port A

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI/SPI2/12S2/U SPISPI2I2S2IL
SART1/2/ PUART1/ 12C1/USART1/2/ 12C1/2/
Port | LPUART1/USBIL | SPH/SPI2/12S2/12 SPI2/12S2/12C2/U |  LPUART1/ | I12C3/LPUARTA/C
USARTS/USBILP |  12C1/TSC/ LPUART1/
PTIM/TSC/ ciico | LSARTSVSSLE | pasioe el SART1/ USARTA4/ OMP1/2/
TIM2/21/22/ TIM2/21 s itz TIM2/21/22 | UASRTS/TIM21/E TIM3
EVENTOUT/ N VENTOUT
SYS_AF —
PAO } } TIM2_CH1 TSC_G1.101 | USART2 CTS TIM2_ETR USART4_TX | COMP1_OUT
PA1 | EVENTOUT LCD_SEGO TIM2_CH2 Tsc_G1joz | USARTERTSD iy grr USART4_RX ;
PA2 | TIM21_CH1 LCD_SEGT TIM2_CH3 TSC_G1.103 | USART2_TX - LPUART1_TX | COMP2_OUT
PA3 | TIM21_CH2 LCD_SEG2 TIM2_CH4 TSC_G1_104 | USART2 RX - LPUART1_RX -
PA4 |  SPI_NSS - - TSC_G2 101 | USART2 CK TIM22_ETR - -
PA5 |  SPI_SCK - TIM2_ETR TSC_G2_102 TIM2_CH1 - -
PA6 | SPH_MISO LCD_SEG3 TIM3_CH1 TSC_G2 103 | LPUART1 CTS | TIM22_CH1 EVENTOUT | COMP1_OUT
PA7 | SPI1_MOSI LCD_SEG4 TIM3_CH2 TSC_G2 104 - TIM22_CH2 EVENTOUT | COMP2 OUT
<C
5 | pas MCO LCD_COMO USB_CRS_ EVENTOUT USART1_CK ; ; 12C3_SCL
o SYNC
PA9 MCO LCD_COM1 ; TSC_G4_I01 USART1_TX - 12C1_scL 12C3_SMBA
PA10 ; LCD_COM2 ; TSC_G4 102 | USART1_RX - 12C1_SDA -
PA11 | SPI1_MISO ; EVENTOUT | TSC_ G4 103 | USART1_CTS ; ; COMP1_OUT
PA12 | SPI1_MOSI . EVENTOUT | TsC_G4_toa | USARTLRTS - - COMP2_OUT
PA13 SWDIO ; USB_OE - - - LPUART1_RX ;
PA14 SWCLK - - ) USART2_TX - LPUART1_TX ;
PA15 |  SPI1_NSS LCD_SEG17 TIM2_ETR EVENTOUT USART2_RX Timz_cH1 | USARTERTS.D ;

XX€LOTZENLS
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Table 21. Alternate functions port E
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port LPUARTA/USB/ LPUART1/ I2C1/USART1/2/|  SPI2/1252 LPUARTA/
LPTIMA/TSC | SP1/SPI2/1282/12C1 | USARTS/USB/ 12C1/TSC/ LPUART1/ n2c2/ USART4/ I12C3/LPUART1/
/LCDITIM2/21 LPTIM1/TIM2/3 EVENTOUT TIM3/22/ USART1/ COMP1/2/TIM3
TIM2/21/22] [EVENTOUT/ EVENTOUT Tim2/21722 | VASRTSITIM21/
EVENTOUT/ SYS AF EVENTOUT
SYS_AF =
PEO - LCD_SEG36 EVENTOUT - - - - -
PE1 - LCD_SEG37 EVENTOUT - - - - -
PE2 - LCD_SEG38 TIM3_ETR - - - - -
PE3 TIM22_CH1 LCD_SEG39 TIM3_CH1 - - - - -
PE4 TIM22_CH2 - TIM3_CH2 - - - - -
PE5 TIM21_CH1 - TIM3_CH3 - - - - -
PE6 TIM21_CH2 - TIM3_CH4 - - - - -
USART5_CK/U
w | PE7 - LCD_SEG45 - - - - SART5_RTS_D -
£ E
o
PES8 - LCD_SEG46 - - - - USART4_TX -
PE9 TIM2_CH1 LCD_SEG47 TIM2_ETR - - - USART4_RX -
PE10 TIM2_CH2 LCD_SEG40 - - - - USART5_TX -
PE11 TIM2_CH3 - - - - - USART5_RX -
PE12 TIM2_CH4 - SPI1_NSS - - - - -
PE13 - LCD_SEG41 SPI1_SCK - - - - -
PE14 - LCD_SEG42 SPI1_MISO - - - - -
PE15 - LCD_SEG43 SPI1_MOSI - - - - -

XX€LOTZENLS
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Electrical characteristics STM32L073xx

Table 29. Embedded internal reference voltage“) (continued)

Symbol Parameter Conditions Min Typ Max Unit
Consumption of reference
ILpgur™® | voltage buffer for VREF_OUT - - 730 1200 nA
and COMP
VREF|NT_D|V1(4) 1/4 reference voltage - 24 25 26
0,
VRE,:|N-|-_D|V2(4) 1/2 reference voltage - 49 50 51 Vv &
REFINT
VRE,:|N-|-_D|V3(4) 3/4 reference voltage - 74 75 76

1. Refer to Table 41: Peripheral current consumption in Stop and Standby mode for the value of the internal reference current
consumption (IrgrinT)-

I e

6.3.4

66/139

Guaranteed by test in production.

The internal Vggr value is individually measured in production and stored in dedicated EEPROM bytes.
Guaranteed by design.

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

To guarantee less than 1% VREF_OUT deviation.

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, temperature, 1/0 pin loading, device software configuration, operating
frequencies, I/0O pin switching rate, program location in memory and executed binary code.
The current consumption is measured as described in Figure 13: 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 Vpp supply voltage conditions summarized in Table 26: General operating
conditions unless otherwise specified.

The MCU is placed under the following conditions:

e Al l/O pins are configured in analog input mode

e All peripherals are disabled except when explicitly mentioned

e 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.

e  When the peripherals are enabled fapg1 = fapg2 = faps

e  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)

e  The HSE user clock applied to OSCI_IN input follows the characteristic specified in
Table 43: High-speed external user clock characteristics

e  For maximum current consumption Vpp = Vppa = 3.6 V is applied to all supply pins
e  For typical current consumption Vpp = Vppa = 3.0 V is applied to all supply pins if not
specified otherwise

The parameters given in Table 51, Table 26 and Table 27 are derived from tests performed
under ambient temperature and Vpp supply voltage conditions summarized in Table 26.
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Electrical characteristics

STM32L073xx

Figure 14. Ipp vs Vpp, at Tpo= 25/55/85/105 °C, Run mode, code running from

Flash memory, Range 2, HSE, 1WS
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Figure 15. Ipp vs Vpp, at Tp= 25/55/85/105 °C, Run mode, code running from

Flash memory, Range 2, HSI16, 1WS
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STM32L073xx Electrical characteristics

Table 39. 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 MS| clock = 4.2 MHz 0.7
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 DoclD027096 Rev 3 75/139
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Electrical characteristics

Table 40. Peripheral current consumption in Run or Sleep mode(?) (continued)

Typical consumption, Vpp =3.0V, Tp =25 °C
Peripheral Range 1, Range 2, Range 3, Low-power Unit
VCORE=1'8 \' VCORE=1 S5V VCORE=1'2 \'} Sleep and
VOS[1:0] = 01 | VOS[1:0] = 10 | VOS[1:0] = 11 run
ADC1(?) 5.5 5 35 4
SPI1 4 3 3 25
USART1 14.5 1.5 9.5 12
APBD TIM21 75 6 5 5.5 UAMHzZ
TIM22 7 6 5 6 (fherk)
FIREWALL 15 1 1 0.5
DBGMCU 15 1 1 0.5
SYSCFG 25 2 2 15
GPIOA 35 3 25 25
GPIOB 35 25 2 25
Cortex- | GPIOC 8.5 6.5 5.5 7
MO+ core WA/MHz
/0 port | GPIOD 1 0.5 0.5 0.5 (fhcwx)
GPIOE 8 6 5 6
GPIOH 15 1 1 0.5
CRC 15 1 1 1
FLASH 0® 0® 0®) 03
AHB  |DMA1 10 8 6.5 8.5 HAMHz
(fHcLk)
RNG 55 1 0.5 0.5
TSC 3 25 2 3
All enabled 204 162 130 202 WAMHz
(ficLk)
PWR 25 2 2 1 HAMHz
(fhcwk)

3

Data based on differential Ipp measurement between all peripherals off an one peripheral with clock

enabled, in the following conditions: fc x = 32 MHz (range 1), fyck = 16 MHz (range 2), fyc .k = 4 MHz
P2 = fHcLk, default prescaler value for
pins toggling. Not tested in production.

(range 3), fycLk = 64kHz (Low-power run/sleep), fapg1 = fcLks
each peripheral. The CPU is in Sleep mode in both cases. No I/

HSI oscillator is off for this measure.

Current consumption is negligible and close to 0 pA.

DocID027096 Rev 3

77/139




Electrical characteristics
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Table 41. Peripheral current consumption in Stop and Standby mode(?)
Typical consumption, Ty =25 °C
Symbol Peripheral Unit
VDD=1 8V VDD=3'0 \"/
Ipp(PVD 1 BOR) - 0.7 1.2
IREFINT - - 1.7
- LSE Low drive® 0.11 0,13
- LSl 0.27 0.31
- IWDG 0.2 0.3
- LPTIM1, Input 100 Hz 0.01 0,01 A
- LPTIM1, Input 1 MHz 1 12
- LPUART1 - 0,5
- RTC 0.16 0,3
- LCD1 (static duty) 0.15 0.15
A
- LCD1 (1/8 duty) 1.6 2.6

1. LCD, LPTIM, LPUART peripherals can operate in Stop mode but not in Standby mode.

2. LSE Low drive consumption is the difference between an external clock on OSC32_IN and a quartz between OSC32_IN

and OSC32_OUT.-

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 HSI16/4.

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 26.

78/139
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Electrical characteristics

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 26.

Table 44. 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
t(LSE) | 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<V|N<Vpp - - 11 MA

1. Guaranteed by design, not tested in production

Figure 20. Low-speed external clock source AC timing diagram
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Electrical characteristics STM32L073xx

Designing hardened software to avoid noise problems

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

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

Software recommendations

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

e Unexpected reset

e  Critical data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application is
executed (toggling 2 LEDs through the 1/O ports). This emission test is compliant with
IEC 61967-2 standard which specifies the test board and the pin loading.

Table 56. EMI characteristics

Max vs.
" Monitored frequency .
Symbol | Parameter Conditions Unit
frequency band range at
32 MHz
0.1 to 30 MHz -7
Vpp=3.6V,
_oF o 30 to 130 MHz 14 dBuVv
Semi | Peak level Ta=25°C,
LQFP100 package 130 MHz to 1 GHz 9
compliant with IEC 61967-2
EMI Level 2 -

3
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Electrical characteristics STM32L073xx

Figure 29. Typical connection diagram using the ADC

VbDA

Sample and hold ADC]
converter

RAPC 12-bit
IL+50nAl i corverter

'|' CaDC
=

MSv34712V1

1. Refer to Table 64: ADC characteristics for the values of Ry|n, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (roughly 7 pF). A high Cpaasitic Value will downgrade conversion accuracy. To remedy
this, fopc should be reduced.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 30 or Figure 31,
depending on whether Vggp. is connected to Vppa or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed as close as possible to the chip.

Figure 30. Power supply and reference decoupling (Vrgg+ not connected to Vppa)

STM32Lxx
° : [] VRer+
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1
|
1
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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.
Figure 35. SPI timing diagram - master mode(")
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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STM32L073xx

I12S characteristics

Table 78. 12S characteristics(!

Symbol Parameter Conditions Min Max Unit
faek 12S Main clock output - 256 x 8K | 256xFs ®) | MHz
Master data: 32 bits - 64xFs
fek 128 clock frequency MHz
Slave data: 32 bits - 64xFs
D 12S clock frequency duty Slave receiver 30 70 %
CK cycle
tyws) WS valid time Master mode - 15
thws) WS hold time Master mode 11 -
tsuows) WS setup time Slave mode 6 -
thws) WS hold time Slave mode 2 -
tsusD MR Master receiver 0 -
Su(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 6.5 - s
thsb MR Master receiver 18 -
(5D_MR) Data input hold time
th(sp_sR) Slave receiver 15.5 -
ty(sp_sT) Slave transmitter (after enable edge) - 77
= Data output valid time
tysp_m) Master transmitter (after enable edge) - 8
thsp sT Slave transmitter (after enable edge) 18 -
(5D_ST) Data output hold time
thisp_mT) Master transmitter (after enable edge) 1.5 -

1. Guaranteed by characterization results.

2. 256xFs maximum value is equal to the maximum clock frequency.

Note:
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Refer to the I12S section of the product reference manual for more details about the sampling
frequency (Fs), fyick, fok @and Dy values. These values reflect only the digital peripheral
behavior, source clock precision might slightly change them. DCK depends mainly on the
ODD bit value, digital contribution leads to a min of (I2SDIV/(2*12SDIV+0ODD) and a max of
(12SDIV+0ODD)/(2*12SDIV+0DD). Fs max is supported for each mode/condition.
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USB characteristics
The USB interface is USB-IF certified (full speed).

Table 79. USB startup time

Symbol Parameter Max Unit

tstarTup!” USB transceiver startup time 1 us

1. Guaranteed by design.

Table 80. 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 kQ to 3.6 V(¥) - 0.3
Vou® | Static output level high R, of 15 kQ to Vgg®) 2.8 3.6 v

All the voltages are measured from the local ground potential.
Guaranteed by characterization results.
Guaranteed by test in production.

L h o~

R_ is the load connected on the USB drivers.

3
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Device marking for LQFP64

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

Figure 47. LQFP64 marking example (package top view)

Revision code

R

Product identification'"

STM32L

s

O73IRZThkL

Date code

ww

Pin 1

Y
.‘/indentifier "_l Q

MSv36150V1

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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7.6.1

3

Figure 54. Thermal resistance

PD (mW)

4000

3500

3000

2500

2000

1500

1000

500

s LQFPA8
— | QFP64

w— TFBGAG4

=== LQFP100
=== UFBGA100

125

100 75 50

25 0

Temperature (°C)

MSv35427V4

Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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9 Revision history

Table 92. Document revision history

Date Revision Changes

03-Aug-2015 1 Initial release

Changed confidentiality level to public.
Updated datasheet status to “production data”.
Modified ultra-low-power platform features on cover page.

Changed number of GPIOs for LQFP48 for 37 in Table 2: Ultra-
low-power STM32L073xxx device features and peripheral counts.
Changed LCD_VLCD1 into LCD_VLCD2 in Section 3.13.2: VLCD
voltage monitoring.

In Section 6: Electrical characteristics, updated notes related to
values guaranteed by characterization.

Updated |AVgg| definition to include VRygg. in Table 23: Voltage
characteristics.

Added 2Vpp ysp and updated Zliopin) in Figure 24: Current
characteristics.

Updated Table 56: EMI characteristics.

Updated frr|g and Vi maximum value, added Vygg, and Vggr.
in Table 64: ADC characteristics.

Updated Section 7.2: UFBGA 100 package information. Updated
Figure 53: LQFP48 marking example (package top view).

26-Oct-2015 2
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