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2 Description

The ultra-low-power STM32L072xx microcontrollers incorporate the connectivity power of 
the universal serial bus (USB 2.0 crystal-less) with the high-performance ARM® Cortex®-
M0+ 32-bit RISC core operating at a 32 MHz frequency, a memory protection unit (MPU), 
high-speed embedded memories (up to 192 Kbytes of Flash program memory, 6 Kbytes of 
data EEPROM and 20 Kbytes of RAM) plus an extensive range of enhanced I/Os and 
peripherals.

The STM32L072xx devices provide high power efficiency for a wide range of performance. 
It is achieved with a large choice of internal and external clock sources, an internal voltage 
adaptation and several low-power modes.

The STM32L072xx devices offer several analog features, one 12-bit ADC with hardware 
oversampling, two DACs, two ultra-low-power comparators, several timers, one low-power 
timer (LPTIM), four general-purpose 16-bit timers and two basic timer, one RTC and one 
SysTick which can be used as timebases. They also feature two watchdogs, one watchdog 
with independent clock and window capability and one window watchdog based on bus 
clock.

Moreover, the STM32L072xx devices embed standard and advanced communication 
interfaces: up to three I2Cs, two SPIs, one I2S, four USARTs, a low-power UART 
(LPUART), and a crystal-less USB. The devices offer up to 24 capacitive sensing channels 
to simply add touch sensing functionality to any application.

The STM32L072xx also include a real-time clock and a set of backup registers that remain 
powered in Standby mode.

The ultra-low-power STM32L072xx devices operate from a 1.8 to 3.6 V power supply (down 
to 1.65 V at power down) with BOR and from a 1.65 to 3.6 V power supply without BOR 
option. They are available in the -40 to +125 °C temperature range. A comprehensive set of 
power-saving modes allows the design of low-power applications.
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independent from the CPU clock, allowing the I2C1/I2C3 to wake up the MCU from Stop 
mode on address match.

Each I2C interface can be served by the DMA controller.

Refer to Table 12 for an overview of I2C interface features.

          

3.17.2 Universal synchronous/asynchronous receiver transmitter (USART)

The four USART interfaces (USART1, USART2, USART4 and USART5) are able to 
communicate at speeds of up to 4 Mbit/s.

They provide hardware management of the CTS, RTS and RS485 driver enable (DE) 
signals, multiprocessor communication mode, master synchronous communication and 
single-wire half-duplex communication mode. USART1 and USART2 also support 
SmartCard communication (ISO 7816), IrDA SIR ENDEC, LIN Master/Slave capability, auto 
baud rate feature and has a clock domain independent from the CPU clock, allowing to 
wake up the MCU from Stop mode using baudrates up to 42 Kbaud.

All USART interfaces can be served by the DMA controller.

Table 13 for the supported modes and features of USART interfaces.

          

Table 12. STM32L072xx I2C implementation 

I2C features(1)

1. X = supported.

I2C1 I2C2 I2C3

7-bit addressing mode X X X

10-bit addressing mode X X X

Standard mode (up to 100 kbit/s) X X X

Fast mode (up to 400 kbit/s) X X X

Fast Mode Plus with 20 mA output drive I/Os (up to 1 
Mbit/s)

X X(2)

2. See Table 16: STM32L072xxx pin definition on page 43 for the list of I/Os that feature Fast Mode Plus 
capability 

X

Independent clock X - X

SMBus X - X

Wakeup from STOP X - X

Table 13. USART implementation 

USART modes/features(1) USART1 and USART2 USART4 and USART5

Hardware flow control for modem X X

Continuous communication using DMA X X

Multiprocessor communication X X

Synchronous mode(2) X X

Smartcard mode X -

Single-wire half-duplex communication X X

IrDA SIR ENDEC block X -
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- - - - - - 20 K1 VREF- S - - -

- - - - G1 E6 21 L1 VREF+ S - - -

5 5 9 13 H1 F7 22 M1 VDDA S - - -

6 6 10 14 G2 E5 23 L2 PA0 I/O TTa -

TIM2_CH1, 
TSC_G1_IO1, 
USART2_CTS, 

TIM2_ETR, USART4_TX, 
COMP1_OUT

COMP1_INM, 
ADC_IN0, 

RTC_TAMP2/WKUP1

7 7 11 15 H2 E4 24 M2 PA1 I/O FT -

EVENTOUT, TIM2_CH2, 
TSC_G1_IO2, 
USART2_RTS, 
TIM21_ETR, 
USART4_RX

COMP1_INP, ADC_IN1

8 8 12 16 F3 F6 25 K3 PA2 I/O FT -

TIM21_CH1, TIM2_CH3, 
TSC_G1_IO3, 
USART2_TX, 
LPUART1_TX, 
COMP2_OUT

COMP2_INM, 
ADC_IN2

9 9 13 17 G3 G7 26 L3 PA3 I/O FT -

TIM21_CH2, TIM2_CH4, 
TSC_G1_IO4, 
USART2_RX, 
LPUART1_RX

COMP2_INP, ADC_IN3

- - - 18 C2 - 27 D3 VSS S - - - -

- - - 19 D2 - 28 H3 VDD S - - - -

10 10 14 20 H3 F5 29 M3 PA4 I/O TC (2)

SPI1_NSS, 
TSC_G2_IO1, 
USART2_CK, 
TIM22_ETR

COMP1_INM, 
COMP2_INM, 

ADC_IN4, DAC_OUT1

11 11 15 21 F4 G6 30 K4 PA5 I/O TC -
SPI1_SCK, TIM2_ETR, 

TSC_G2_IO2, TIM2_CH1

COMP1_INM, 
COMP2_INM, 

ADC_IN5, DAC_OUT2

Table 16. STM32L072xxx pin definition (continued)
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- - - - - - 46 M12 PE15 I/O FT -  SPI1_MOSI -

- - 21 29 G7 G3 47 L10 PB10 I/O FT -

 TIM2_CH3, TSC_SYNC, 
LPUART1_TX, 

SPI2_SCK, I2C2_SCL, 
LPUART1_RX

-

- - 22 30 H7 F3 48 L11 PB11 I/O FT -

EVENTOUT, TIM2_CH4, 
TSC_G6_IO1, 
LPUART1_RX, 

I2C2_SDA, 
LPUART1_TX

-

16 16 23 31 D6 D4 49 F12 VSS S - - -

17 17 24 32 E5 G2 50 G12 VDD S - - -

- - 25 33 H8 G1 51 L12 PB12 I/O FT -

SPI2_NSS/I2S2_WS, 
LPUART1_RTS_DE, 

TSC_G6_IO2, 
I2C2_SMBA, 
EVENTOUT

-

- - 26 34 G8 F2 52 K12 PB13 I/O FTf -

SPI2_SCK/I2S2_CK, 
MCO, TSC_G6_IO3, 

LPUART1_CTS, 
I2C2_SCL, TIM21_CH1

-

- - 27 35 F8 F1 53 K11 PB14 I/O FTf

SPI2_MISO/I2S2_MCK, 
RTC_OUT, 

TSC_G6_IO4, 
LPUART1_RTS_DE, 

I2C2_SDA, TIM21_CH2

-

- - 28 36 F7 E1 54 K10 PB15 I/O FT -
SPI2_MOSI/I2S2_SD, 

RTC_REFIN
-

- - - - - - 55 K9 PD8 I/O FT - LPUART1_TX -

- - - - - - 56 K8 PD9 I/O FT - LPUART1_RX -

- - - - - - 57 J12 PD10 I/O FT - - -

- - - - - - 58 J11 PD11 I/O FT - LPUART1_CTS -

- - - - - - 59 J10 PD12 I/O FT - LPUART1_RTS_DE -

Table 16. STM32L072xxx pin definition (continued)
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- - - - - - 60 H12 PD13 I/O FT - - -

- - - - - - 61 H11 PD14 I/O FT - - -

- - - - - - 62 H10 PD15 I/O FT - USB_CRS_SYNC -

- - - 37 F6 - 63 E12 PC6 I/O FT -
TIM22_CH1, TIM3_CH1, 

TSC_G8_IO1
-

- - - 38 E7 - 64 E11 PC7 I/O FT -
TIM22_CH2, TIM3_CH2, 

TSC_G8_IO2
-

- - - 39 E8 - 65 E10 PC8 I/O FT -
TIM22_ETR, TIM3_CH3, 

TSC_G8_IO3
-

- - - 40 D8 - 66 D12 PC9 I/O FTf -
TIM21_ETR, 

USB_OE/TIM3_CH4, 
TSC_G8_IO4, I2C3_SDA

-

18 18 29 41 D7 D1 67 D11 PA8 I/O FTf -
MCO, USB_CRS_SYNC, 

EVENTOUT, 
USART1_CK, I2C3_SCL

-

19 19 30 42 C7 E2 68 D10 PA9 I/O FTf -
MCO, TSC_G4_IO1, 

USART1_TX, I2C1_SCL, 
I2C3_SMBA

-

20 20 31 43 C6 C1 69 C12 PA10 I/O FTf -
TSC_G4_IO2, 

USART1_RX, I2C1_SDA
-

21 21 32 44 C8 D2 70 B12 PA11 I/O FT (3)

SPI1_MISO, EVENTOUT, 
TSC_G4_IO3, 
USART1_CTS, 
COMP1_OUT

USB_DM

22 22 33 45 B8 B1 71 A12 PA12 I/O FT (3)

SPI1_MOSI, EVENTOUT, 
TSC_G4_IO4, 

USART1_RTS_DE, 
COMP2_OUT

USB_DP

23 23 34 46 A8 C2 72 A11 PA13 I/O FT -
SWDIO, USB_OE, 

LPUART1_RX
-

- - - - - - 73 C11 VDD S - - -

- - 35 47 D5 - 74 F11 VSS S - - -

Table 16. STM32L072xxx pin definition (continued)
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Table 18. Alternate functions port B

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SPI1/SPI2/I2S2/
USART1/2/

LPUART1/USB/
LPTIM1/TSC/
TIM2/21/22/
EVENTOUT/

SYS_AF

SPI1/SPI2/I2S2/I
2C1/TIM2/21

SPI1/SPI2/I2S2/
LPUART1/

USART5/USB/L
PTIM1/TIM2/3/E

VENTOUT/
SYS_AF

I2C1/TSC/
EVENTOUT

I2C1/USART1/2/
LPUART1/
TIM3/22/

EVENTOUT

SPI2/I2S2/I2C2/
USART1/

TIM2/21/22

I2C1/2/
LPUART1/
USART4/

UASRT5/TIM21/
EVENTOUT

I2C3/LPUART1/
COMP1/2/

TIM3

P
or

t B

PB0 EVENTOUT TIM3_CH3 TSC_G3_IO2 - - - -

PB1 - TIM3_CH4 TSC_G3_IO3 LPUART1_RTS_DE - - -

PB2 - - LPTIM1_OUT TSC_G3_IO4 - - - I2C3_SMBA

PB3 SPI1_SCK TIM2_CH2 TSC_G5_IO1 EVENTOUT USART1_RTS_DE USART5_TX -

PB4 SPI1_MISO TIM3_CH1 TSC_G5_IO2 TIM22_CH1 USART1_CTS USART5_RX I2C3_SDA

PB5 SPI1_MOSI LPTIM1_IN1 I2C1_SMBA
TIM3_CH2/
TIM22_CH2

USART1_CK
USART5_CK/

USART5_RTS_D
E

-

PB6 USART1_TX I2C1_SCL LPTIM1_ETR TSC_G5_IO3 - - - -

PB7 USART1_RX I2C1_SDA LPTIM1_IN2 TSC_G5_IO4 - - USART4_CTS -

PB8 - - TSC_SYNC I2C1_SCL - - -

PB9 - EVENTOUT - I2C1_SDA
SPI2_NSS/
I2S2_WS

- -

PB10 - TIM2_CH3 TSC_SYNC LPUART1_TX SPI2_SCK I2C2_SCL LPUART1_RX

PB11 EVENTOUT TIM2_CH4 TSC_G6_IO1 LPUART1_RX - I2C2_SDA LPUART1_TX

PB12 SPI2_NSS/I2S2_WS
LPUART1_RTS_

DE
TSC_G6_IO2 I2C2_SMBA EVENTOUT -

PB13 SPI2_SCK/I2S2_CK MCO TSC_G6_IO3 LPUART1_CTS I2C2_SCL TIM21_CH1 -

PB14
SPI2_MISO/
I2S2_MCK

RTC_OUT TSC_G6_IO4 LPUART1_RTS_DE I2C2_SDA TIM21_CH2 -

PB15
SPI2_MOSI/

I2S2_SD
RTC_REFIN - - - - -
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Table 24. Current characteristics 

Symbol Ratings  Max. Unit

ΣIVDD
(2) Total current into sum of all VDD power lines (source)(1)

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power 
supply, in the permitted range.

105

mA

ΣIVSS
(2)

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output 
current must not be sunk/sourced between two consecutive power supply pins referring to high pin count 
LQFP packages.

Total current out of sum of all VSS ground lines (sink)(1) 105

ΣIVDD_USB Total current into VDD_USB power lines (source) 25

IVDD(PIN)  Maximum current into each VDD power pin (source)(1) 100

IVSS(PIN) Maximum current out of each VSS ground pin (sink)(1) 100

IIO

Output current sunk by any I/O and control pin except FTf 
pins

16

Output current sunk by FTf pins 22

Output current sourced by any I/O and control pin -16

ΣIIO(PIN)

Total output current sunk by sum of all IOs and control pins 
except PA11 and PA12(2) 90

Total output current sunk by PA11 and PA12 25

 Total output current sourced by sum of all IOs and control 
pins(2) -90

IINJ(PIN)

Injected current on FT, FFf, RST and B pins -5/+0(3) 

3. Positive current injection is not possible on these I/Os. A negative injection is induced by VIN<VSS. IINJ(PIN) 
must never be exceeded. Refer to Table 23 for maximum allowed input voltage values.

Injected current on TC pin ± 5(4)

4. A positive injection is induced by VIN > VDD while a negative injection is induced by VIN < VSS. IINJ(PIN) 
must never be exceeded. Refer to Table 23: Voltage characteristics for the maximum allowed input voltage 
values.

ΣIINJ(PIN) Total injected current (sum of all I/O and control pins)(5)

5. When several inputs are submitted to a current injection, the maximum IINJ(PIN) is the absolute sum of the 
positive and negative injected currents (instantaneous values).

± 25

Table 25. Thermal characteristics

Symbol Ratings  Value Unit

TSTG Storage temperature range –65 to +150 °C

TJ Maximum junction temperature 150 °C
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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:

 Sleep mode: the clock source is the clock that was set before entering Sleep mode

 Stop mode: the clock source is either the MSI oscillator in the range configured before 
entering Stop mode, the HSI16 or HSI16/4. 

 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 VDD supply 
voltage conditions summarized in Table 26. 

          

Table 41. Peripheral current consumption in Stop and Standby mode(1)

Symbol Peripheral
Typical consumption, TA = 25 °C

Unit
VDD=1.8 V VDD=3.0 V

IDD(PVD / BOR) - 0.7 1.2

µA

IREFINT - - 1.7

- LSE Low drive(2) 0.11 0,13

- LSI 0.27 0.31

- IWDG 0.2 0.3

- LPTIM1, Input 100 Hz 0.01 0,01

- LPTIM1, Input 1 MHz 11 12

- LPUART1 - 0,5

- RTC 0.16 0,3

1. 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.-

Table 42. Low-power mode wakeup timings 

Symbol Parameter Conditions Typ Max Unit

tWUSLEEP Wakeup from Sleep mode fHCLK = 32 MHz 7 8

Number 
of clock 
cycles

tWUSLEEP_

LP

Wakeup from Low-power sleep mode, 
fHCLK = 262 kHz

fHCLK = 262 kHz
Flash memory enabled

7 8

fHCLK = 262 kHz
Flash memory switched OFF

9 10
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High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 1 to 25 MHz 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).

          

For CL1 and CL2, it is recommended to use high-quality external ceramic capacitors in the 
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match 
the requirements of the crystal or resonator (see Figure 23). CL1 and CL2 are usually the 
same size. The crystal manufacturer typically specifies a load capacitance which is the 
series combination of CL1 and CL2. PCB and MCU pin capacitance must be included (10 pF 
can be used as a rough estimate of the combined pin and board capacitance) when sizing 
CL1 and CL2. Refer to the application note AN2867 “Oscillator design guide for ST 
microcontrollers” available from the ST website www.st.com.

Figure 23. HSE oscillator circuit diagram

Table 45. HSE oscillator characteristics(1)

1. Guaranteed by design.

Symbol Parameter Conditions Min Typ Max Unit

fOSC_IN Oscillator frequency - 1 25 MHz

RF Feedback resistor - - 200 - k 

Gm
Maximum critical crystal 
transconductance

Startup - - 700
µA 
/V

tSU(HSE)
(2)

2. Guaranteed by characterization results. tSU(HSE) is the startup time measured from the moment it is 
enabled (by software) to a stabilized 8 MHz oscillation is reached. This value is measured for a standard 
crystal resonator and it can vary significantly with the crystal manufacturer.

Startup time  VDD is stabilized - 2 - ms
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6.3.7 Internal clock source characteristics

The parameters given in Table 47 are derived from tests performed under ambient 
temperature and VDD supply voltage conditions summarized in Table 26.

High-speed internal 16 MHz (HSI16) RC oscillator

          

Figure 25. HSI16 minimum and maximum value versus temperature

Table 47. 16 MHz HSI16 oscillator characteristics 

Symbol Parameter Conditions Min Typ Max Unit

fHSI16 Frequency VDD = 3.0 V - 16 - MHz 

TRIM
(1)(2)

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...0xE0).

HSI16 user-
trimmed resolution

Trimming code is not a multiple of 16 - 0.4 0.7 %

Trimming code is a multiple of 16 - - 1.5 %

ACCHSI16
(2)

2. Guaranteed by characterization results.

Accuracy of the 
factory-calibrated 
HSI16 oscillator

VDDA = 3.0 V, TA = 25 °C -1(3)

3. Guaranteed by test in production.

- 1(3) %

VDDA = 3.0 V, TA = 0 to 55 °C -1.5 - 1.5 %

VDDA = 3.0 V, TA = -10 to 70 °C -2 - 2 %

VDDA = 3.0 V, TA = -10 to 85 °C -2.5 - 2 %

VDDA = 3.0 V, TA = -10 to 105 °C -4 - 2 %

VDDA = 1.65 V to 3.6 V
TA = − 40 to 125 °C

-5.45 - 3.25 %

tSU(HSI16)
(2) HSI16 oscillator 

startup time
- - 3.7 6 µs

IDD(HSI16)
(2) HSI16 oscillator 

power consumption
- - 100 140 µA
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Figure 33. Power supply and reference decoupling (VREF+ connected to VDDA)
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6.3.18 Comparators

          

          

Table 70. Comparator 1 characteristics 

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

VDDA Analog supply voltage - 1.65 3.6 V

R400K R400K value - - 400 -
k

R10K R10K value - - 10 -

VIN
Comparator 1 input voltage 
range

- 0.6 - VDDA V

tSTART Comparator startup time - - 7 10
µs

td Propagation delay(2) - - 3 10

Voffset Comparator offset - - 3 10 mV

dVoffset/dt
Comparator offset variation in 
worst voltage stress conditions

VDDA 3.6 V, VIN+ 0 V, 
VIN- VREFINT, TA = 25 C

0 1.5 10 mV/1000 h

ICOMP1 Current consumption(3) - - 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.

Table 71. Comparator 2 characteristics 

Symbol Parameter Conditions Min Typ Max(1) Unit

VDDA Analog supply voltage - 1.65 - 3.6 V

VIN Comparator 2 input voltage range - 0 - VDDA V

tSTART Comparator startup time 
Fast mode - 15 20

µs

Slow mode - 20 25

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

2.7 V  VDDA  3.6 V - 2.5 6

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

2.7 V  VDDA  3.6 V - 1.2 4

Voffset Comparator offset error - 4 20 mV

dThreshold/
dt

Threshold voltage temperature 
coefficient

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

- 15 30
ppm
/°C

ICOMP2 Current consumption(3)
Fast mode - 3.5 5

µA
Slow mode - 0.5 2

1. Guaranteed by characterization results.

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 (required for comparator operation) is not included.
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Table 76. SPI characteristics in voltage Range 2 (1) 

Symbol  Parameter  Conditions  Min Typ Max Unit

fSCK
1/tc(SCK)

SPI clock frequency

Master mode

- -

8

MHz
Slave mode Transmitter 

1.65<VDD<3.6V
8

Slave mode Transmitter 
2.7<VDD<3.6V

8(2)

Duty(SCK)
Duty cycle of SPI clock 

frequency
Slave mode 30 50 70 %

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

ns

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

tw(SCKH)

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

tsu(MI)
Data input setup time

Master mode 0 - -

tsu(SI) Slave mode 3 - -

th(MI)
Data input hold time

Master mode 11 - -

th(SI) Slave mode 4.5 - -

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

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

tv(SO)
Data output valid time

Slave mode - 20 56.5

tv(MO) Master mode - 5 9

th(SO)
Data output hold time

Slave mode 13 - -

th(MO) Master mode 3 - -

1. Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of tv(SO) and tsu(MI) which has to fit 
into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SPI communicates 
with a master having tsu(MI) = 0 while Duty(SCK) = 50%.
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I2S characteristics

          

Note: Refer to the I2S section of the product reference manual for more details about the sampling 
frequency (Fs), fMCK, fCK and DCK 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*I2SDIV+ODD) and a max of 
(I2SDIV+ODD)/(2*I2SDIV+ODD). Fs max is supported for each mode/condition.

Table 78. I2S characteristics(1)
 

Symbol Parameter Conditions Min Max Unit 

fMCK I2S Main clock output - 256 x 8K 256xFs (2) MHz

fCK I2S clock frequency 
Master data: 32 bits - 64xFs

MHz
Slave  data: 32 bits - 64xFs

DCK
I2S clock frequency duty 

cycle 
Slave receiver 30 70 %

tv(WS) WS valid time Master mode - 15

ns

th(WS) WS hold time Master mode 11 -

tsu(WS) WS setup time Slave mode 6 -

th(WS) WS hold time Slave mode 2 -

tsu(SD_MR)
Data input setup time

Master receiver 0 -

tsu(SD_SR) Slave receiver 6.5 -

th(SD_MR)
Data input hold time 

Master receiver 18 -

th(SD_SR) Slave receiver 15.5 -

tv(SD_ST)
Data output valid time 

Slave transmitter (after enable edge) - 77

tv(SD_MT) Master transmitter (after enable edge) - 8

th(SD_ST)
Data output hold time 

Slave transmitter (after enable edge) 18 -

th(SD_MT) Master transmitter (after enable edge) 1.5 -

1. Guaranteed by characterization results.

2. 256xFs maximum value is equal to the maximum clock frequency.
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Figure 46. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat recommended footprint

1. Dimensions are expressed in millimeters.

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1  - 1.000  - - 0.0394 -

ccc - - 0.080 - - 0.0031

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

Table 85. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max
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7.4 UFBGA64 package information

Figure 48. UFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch 
ball grid array package outline

1. Drawing is not to scale.

          

Table 86. UFBGA64 – 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch 
ball grid array package mechanical data 

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A 0.460 0.530 0.600 0.0181 0.0209 0.0236

A1 0.050 0.080 0.110 0.0020 0.0031 0.0043

A2 0.400 0.450 0.500 0.0157 0.0177 0.0197

A3 0.080 0.130 0.180 0.0031 0.0051 0.0071

A4 0.270 0.320 0.370 0.0106 0.0126 0.0146

b 0.170 0.280 0.330 0.0067 0.0110 0.0130

D 4.850 5.000 5.150 0.1909 0.1969 0.2028

D1 3.450 3.500 3.550 0.1358 0.1378 0.1398

E 4.850 5.000 5.150 0.1909 0.1969 0.2028

E1 3.450 3.500 3.550 0.1358 0.1378 0.1398

e - 0.500 - - 0.0197 -

F 0.700 0.750 0.800 0.0276 0.0295 0.0315
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Device marking for TFBGA64

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

Figure 53. TFBGA64 marking example (package top view)   

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet 
qualified and therefore not yet ready to be used in production and any consequences deriving from such 
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering 
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering 
samples to run qualification activity. 
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7.6 WLCSP49 package information

Figure 54. WLCSP49 - 49-pin, 3.294 x 3.258 mm, 0.4 mm pitch wafer level chip scale 
package outline

1. Drawing is not to scale.
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7.9 UFQFPN32 package information

Figure 61. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat 
package outline

1. Drawing is not to scale.


