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Functional overview

STM32L071xx

Table 3. Functionalities depending on the operating power supply range (continued)

Operating power supply

range

Functionalities depending on the operating power supply range

ADC operation

Dynamic voltage
scaling range

1/0 operation

Vpp =2.0t02.4V

Conversion time up
to 1.14 Msps

Range 1, range 2 or
range 3

Full speed operation

VDD =24t03.6V

Conversion time up
to 1.14 Msps

Range 1, range 2 or
range 3

Full speed operation

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

Table 4. CPU frequency range depending on dynamic voltage scaling

CPU frequency range

Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)

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

Table 5. Functionalities depending on the working mode

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

IPs

Run/Active

Low-
power
run

Sleep

Low- Stop

Standby

power
sleep

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
Ol O |O|<|xX|0O]|X

O O |O|X|X]|O

Programmable
Voltage Detector
(PVD)

Power-on/down
reset (POR/PDR)

High Speed
Internal (HSI)
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Functional overview STM32L071xx

3.6

3.7

24/136

Low-power real-time clock and backup registers

The real time clock (RTC) and the 5 backup registers are supplied in all modes including
standby mode. The backup registers are five 32-bit registers used to store 20 bytes of user
application data. They are not reset by a system reset, or when the device wakes up from
Standby mode.

The RTC is an independent BCD timer/counter. Its main features are the following:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format

e Automatically correction for 28, 29 (leap year), 30, and 31 day of the month
e Two programmable alarms with wake up from Stop and Standby mode capability
e  Periodic wakeup from Stop and Standby with programmable resolution and period

e On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

e Digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy

e 2 anti-tamper detection pins with programmable filter. The MCU can be woken up from
Stop and Standby modes on tamper event detection.

e Timestamp feature which can be used to save the calendar content. This function can

be triggered by an event on the timestamp pin, or by a tamper event. The MCU can be
woken up from Stop and Standby modes on timestamp event detection.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e Aresonator or oscillator

e The internal low-power RC oscillator (typical frequency of 37 kHz)
e The high-speed external clock

General-purpose inputs/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated alternate function registers. All GPIOs are high current capable.
Each GPIO output, speed can be slowed (40 MHz, 10 MHz, 2 MHz, 400 kHz). The alternate
function configuration of I/Os can be locked if needed following a specific sequence in order
to avoid spurious writing to the 1/0O registers. The 1/O controller is connected to a dedicated
10 bus with a toggling speed of up to 32 MHz.

Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 29 edge detector lines used to generate
interrupt/event requests. Each line can be individually configured to select the trigger event
(rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 84 GPIOs can be connected
to the 16 configurable interrupt/event lines. The 13 other lines are connected to PVD, RTC,
USARTSs, 12C, LPUART, LPTIMER or comparator events.

DocID027101 Rev 3 ‘Yl




STM32L071xx Pin descriptions
Table 15. STM32L071xxx pin definition (continued)
Pin number
< o | 5
= Pin name o | B
< 2] o Q [})
S S g3 2 8 § 2 |(function after 2 | 2 | 8 | Alternate functions |Additional functions
ol Zla a5 lonlalo £ % |2
|| w | w olk| @ reset) &
§ kg |&|2 S 5|8 o
-l hrd -l -l S ; ] = -
>
SPI1_MISO,
TIM3_CH1,
LPUART1_CTS,
12(12(16 | 22 | G4 |G5| 31 | L4 PAG6 /O | FT | - TIM22_CH1, ADC_IN6
EVENTOUT,
COMP1_OUT
SPI1_MOSI,
TIM3_CH2,
13|13 |17 | 23 |H4 |F4 | 32 | M4 PA7 /O | FT | - TIM22_CH2, ADC_IN7
EVENTOUT,
COMP2_OUT
EVENTOUT,
- - - |24 | H5] - |33 | K5 PC4 /O | FT | - LPUART1_TX ADC_IN14
- - - |25 |H6| - |34 | L5 PC5 /O | FT | - LPUART1_RX ADC_IN15
ADC_IN8,
14 (14|18 | 26 | F5 |G4| 35 | M5 PBO I/O | FT | - |EVENTOUT, TIM3_CH3 VREF_OUT
TIM3_CH4, ADC_IN9,
15(15(19 | 27 | G5 | D3| 36 | M6 PB1 /O | FT | - LPUART1_RTS_DE VREF_OUT
LPTIM1_OUT,
-|-120|28|G6|E3|37| L6 PB2 /O | FT | - 12C3_SMBA -
USART5_CK/USART5_
- - - - - - | 38| M7 PE7 /O | FT | - RTS DE -
- - - - - - 139 L7 PE8 /O | FT | - USART4_TX -
TIM2_CH1, TIM2_ETR,
|-l --1-1-1]40|M8 PE9 /0 | FT | - USART4. RX -
TIM2_CH2,
- - - - - - |41] L8 PE10 /O | FT | - USART5_TX -
TIM2_CH3,
-l - -] -] - [42] M9 PE11 /o | FT | - USARTS. RX -
- - - - - - 43| L9 PE12 /O | FT | - | TIM2_CH4, SPI1_NSS -
-l - - |- |- |44 (M0 PE13 /0 | FT | - SPI1_SCK -
- - - - - - | 45 MM PE14 /O | FT | - SPI1_MISO -
- - - - - - | 46 |M12 PE15 /O | FT | - SPIM1_MOSI -
1S7 DoclD027101 Rev 3 41/136




STM32L071xx

Pin descriptions

Table 15. STM32L071xxx pin definition (continued)

Pin number

g
< Pinname | & | 2
< (2] o Q [})
S S g3 2 8 § 2 |(function after 2 | 2 | 8 | Alternate functions |Additional functions
ol Zla a5 lonlalo £ % |2
|| w | w olk| @ reset) &
AR IR o
22225235 =
=)
-1 -1]-|39|E8 65 |E10 PC8 /O | FT | - [TIM22_ETR, TIM3_CH3 -
TIM21_ETR,
-| -1 - (140 D8| - |66 D12 PC9 /O | FTf| - TIM3_CH4, 12C3_SDA -
MCO, EVENTOUT,
18|18| 29 | 41 | D7 |D1| 67 |D11 PA8 IO | FTf| - USART1_CK, -
I12C3_SCL
MCO, USART1_TX,
19119| 30 | 42 | C7 |E2| 68 |D10 PA9 /O | FTf| - 12C1_SCL, 12C3_SMBA -
USART1_RX,
20120| 31|43 |C6|C1|69 |C12 PA10 IO | FTf| - 12C1_SDA -
SPI1_MISO,
EVENTOUT,
2121|132 |44 | C8|D2|70|B12 PA11 /O | FT | - USART1_CTS, -
COMP1_OUT
SPI1_MOSI,
EVENTOUT,
22122| 33|45 | B8 |B1|71|A12 PA12 IO | FT | - USART1_RTS._DE, -
COMP2_OUT
232334 |46 | A8 |C2| 72 |A11 PA13 /O | FT | - |SWDIO, LPUART1_RX -
- - - - - |- 173|C11 VDD - - -
-| -135 |47 |D5| - | 74 |F11 VSS - - -
- 124|36 |48 | E5|A1|75|G11 VDDIO2 - - -
SWCLK, USART2_TX,
24125| 37 | 49 | A7 |B2| 76 |A10 PA14 /O | FT | - LPUART1_TX -
SPI1_NSS, TIM2_ETR,
EVENTOUT,
25| - |38 |50 | A6 |A2| 77 | A9 PA15 /O | FT | - USART2_RX, -
TIM2_CH1,
USART4_RTS_DE
LPUART1_TX,
-|-1|-1(51|B7| - |78 |B11 PC10 /O | FT | - USART4 TX -
LPUART1_RX,
-|-1|-152|B6| - |79|C10 PC11 /O | FT | - USART4_RX -
USARTS5_TX,
-] -1]-|53|C5| - |80|B10 PC12 /O | FT | - USART4_ CK -

DoclD027101 Rev 3
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Table 21. Alternate functions port H

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1/SPI2/
SPI1/SPI2/12S2/
12S2/USART1/2/ 12C1/2/
LPUART1/ 12C1/USART1/2/ 12C3/
Port "E:fl‘;:;’ SPI1/SPI2/12S2 USARTS5/ 12C1/ LPUART1/ spljgi§:4|1zlc2/ "UPSU:&V LPUART1/
N2C1/TIM2/21 LPTIM1/TIM2/3/ EVENTOUT TIM3/22/ COMP1/2/
TIM2/21/22/ EVENTOUT/ EVENTOUT TIM2/21/22 UASRT5/TIM21/ TIM3
EVENTOUT/ SYS AF EVENTOUT
SYS_AF —
PHO - - - - - - -
T | PH1 - - - - - - - -
b=
£ | PHO - - - - - - - -
PH10 - - - - - - - -

XXLLOTZENLS
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Memory mapping STM32L071xx

5 Memory mapping

Figure 11. Memory map

OXFFFF FFFF

7 0x5000 1FFF IOPORT
0xE010 0000
Cortex-M0O+ 0x5000 0000
peripherals
0xE000 0000
reserved
6
0xC000 0000
0x4002 63FF
5 AHB
0x4002 0000
0xA000 0000 reserved
0x4001 8000
4 Ox1FFF FEFF ]
Option bytes APB2
0x8000 0000 0x4001 0000
System
memory reserved
3 0x4000 8000
0x6000 0000 APB1
x4000 0000

reserved

2

0x4000 0000 | Peripherals

Data EEPROM bank 2
1 Data EEPROM bank 1
Flash program bank 2

0x2000 0000 SRAM 0x0800 0000 Flash program bank 1
reserved
0 CODE
Flash, system memory
0x0000 0000 or SRAM, depending
on BOOT
configuration

0x0000 0000

|:| Reserved

MSv35412V1

1. Refer to the STM32L071xx reference manual for details on the Flash memory organization for each memory size.

3
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STM32L071xx

Electrical characteristics

Figure 18. Ipp vs Vpp, at Ty= 25 °C, Low-power run mode, code running
from RAM, Range 3, MSI (Range 0) at 64 KHz, 0 WS

IDD (mA)
4,5E-02
4,0E-02 o— o ® ® - o < P o
3,5E-02
3,0E-02
2,5E-02 e e m— s o —i— T —_
2,0E-02-
1,5E-02 —‘?g.sgjl . = i ! ! ‘ E
1,0E-02
5,0E-03
0 VDD (V)
1,65 1,8 2 2,2 2,4 2,6 2,8 3.2 34
=40
=25
—4—55
=>=85
=#=105
=-125
MSv37845V2
Table 35. Current consumption in Low-power sleep mode
. Max .
Symbol Parameter Condition Typ (1) | Unit
MSI clock = 65 kHz,
fick=32kHz, |Ta=-40t025°C| 4,7 | -
Flash memory OFF
Tp=-40t025°C| 17 24
MSI clock = 65 kHz, Ta=85°C 19,5 | 30
fhoLk= 32 kHz Ta= 105°C 23 | 47
Tp=125°C 325 | 70
All peripherals — "
| Supply current in OFF, code Ta=-40t025°C| 17 24
DD ) —
(LP Sleep) Low-power sleep executed from MS! clock = 65 kHz, Tp= 85°C 20 31 HA
mode Flash memory, Vpp 65 KH
from 1.65 to 3.6 V HoLk= 65 kHz TA=105°C | 235 | 47
Tp=125°C 325 | 70
Tp=-40t025°C| 19,5 | 27
Ty =55°C 20,5 | 28
MSI clock = 131kHz, ~ oro
froLk= 131 kHz Ty =85°C 225 | 33
Tp =105°C 26 50
Tp=125°C 35 73
1. Guaranteed by characterization results at 125 °C, unless otherwise specified.
1S7 DoclD027101 Rev 3 67/136
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3

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 44. 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 44. HSE oscillator characteristics(!

Symbol Parameter Conditions Min | Typ | Max | Unit
fosc N | Oscillator frequency - 1 25 |MHz
Rr Feedback resistor - - 1200 - kQ
Maximum critical crystal MA

Gm | transconductance Startup i - 700y
tSU{BSE) Startup time Vpp is stabilized -] 2 - | ms

Guaranteed by design.

2. Guaranteed by characterization results. tsysk) 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.

For C_ 4 and C|», 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). C| 4 and C, » are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. 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
C_1 and C| . 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

fuyse to core

o - =
3 3 4
o
)
d
— o
— O
o
@
o
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L
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Lo T — 3 | | ’ E 9m
Resonator ‘
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» |
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[ Resonator contro
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L 0SC_OUT T
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ai18235b
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Electrical characteristics STM32L071xx

6.3.13 /0 port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 58 are derived from tests
performed under the conditions summarized in Table 25. All I/Os are CMOS and TTL
compliant.

Table 58. 1/0O static characteristics

Symbol Parameter Conditions Min Typ Max Unit

TC, FT, FTf, RST
Vi Input low level voltage I/Os
BOOTO pin - - 0.14Vpp"

Vi | Input high level voltage All I/Os 0.7 Vpp - -

- - 0.3Vpp

3

I/0 Schmitt trigger voltage hysteresis Standard I/Os - 10% Vpp® -
2

@ BOOTO pin - 0.01 -

Vhys

Vss<ViN<Vpp
All 1/Os except for
PA11, PA12,BOOTO
and FTf I/Os

nA
Vss<V|N<Vpp,

PA11 and PA12 I/Os - - -50/+250

Vss<ViN<Vpp

FTf 1/Os - - +100

likg Input leakage current ) VppsViNsSV

All 1/Os except for _ - 200
PA11, PA12, BOOTO
and FTf l/Os nA

VDDS VIN <5V
FTf1/Os
VDDS VIN <5V

PA11, PA12 and - - 10 MA
BOOTO

- - 500

Rpy | Weak pull-up equivalent resistor(®) ViN=Vss 30 45 60 kQ

Rpp | Weak pull-down equivalent resistor(®) Vin=VoDp 30 45 60 kQ

Cio | /O pin capacitance - - 5 - pF

Guaranteed by characterization.
Hysteresis voltage between Schmitt trigger switching levels. Guaranteed by characterization results.
With a minimum of 200 mV. Guaranteed by characterization results.

The max. value may be exceeded if negative current is injected on adjacent pins.

o > 0N =

Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This
MOS/NMOS contribution to the series resistance is minimum (~10% order).

3
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Electrical characteristics

STM32L071xx

Output voltage levels

Unless otherwise specified, the parameters given in Table 59 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in
Table 25. All 1/0Os are CMOS and TTL compliant.

Table 59. Output voltage characteristics

Symbol Parameter Conditions Min Max | Unit
1 Output low level voltage for an I/O
Vol | CMOS port?, - 0.4
- llo=+8 mA
Vord gﬁtput high level voltage foran /0 | 27 v < v < 36V Vpp-0.4 )
TTL port®@),
VoL (1) Oiztput low level voltage for an I/O lo =+ 8 mA ) 04
P 27V<Vpp< 36V
. TTL port@),
Vor (3)(4) Oiﬁtput high level voltage for an 1/10 o = -6 MA 24 )
P 27V<Vpp< 3.6V
(1)4) | Output low level voltage for an 1/O lio=+15mA )
Vo pin 27V<Vpp< 3.6V 13 1 v
Vap (3)) Output high level voltage for an 1/0 llo=-15mA Vi1 3 )
OH pin 27V<Vpp< 3.6V | ‘DD
(1y4) | Output low level voltage for an 1/O llo=+4 mA )
Vo pin 1.65V <Vpp<3.6V 045
@3)4) | Output high level voltage for an I/O lio=-4 mA ) )
Von pin 1.65V <Vpp< 3.6V Vop-0-45
IIO =20 mA . 0.4
v (1)) | Output low level voltage for an FTf | 2.7 V<Vpp=< 3.6V '
OLFM+ /O pin in Fm+ mode o= 10 mA ] 04
1.65V<Vpp< 3.6V ’

1. The l|p current sunk by the device must always respect the absolute maximum rating specified in Table 23.
The sum of the currents sunk by all the I/Os (I/O ports and control pins) must always be respected and
must not exceed Zliopin)-

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

The | current sourced by the device must always respect the absolute maximum rating specified in

Table 23. The sum of the currents sourced by all the 1/0Os (I/O ports and control pins) must always be
respected and must not exceed Zlig(p|N).

4. Guaranteed by characterization results.

3
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Electrical characteristics STM32L071xx

Table 64. ADC accuracy(1)(2)(3) (continued)

Symbol Parameter Conditions Min | Typ Max Unit
ET Total unadjusted error - 2 5
EO | Offset error - 1 25
EG Gain error - 1 2 LSB
EL Integral linearity error - 1.5 3
ED |Differential linearity error :éig:‘IjZ\//gEH <Vopa <36V, 1 2
ENOB | Effective number of bits 10.0 | 11.0 - bits
SINAD | Signal-to-noise distortion 62 69 -
SNR | Signal-to-noise ratio 61 69 - dB
THD | Total harmonic distortion - -85 -65

1. ADC DC accuracy values are measured after internal calibration.

2. ADC Accuracy vs. Negative Injection Current: Injecting negative current on any of the standard (non-robust) analog input
pins should be avoided as this significantly reduces the accuracy of the conversion being performed on another analog
input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may potentially inject
negative current.

Any positive injection current within the limits specified for Ijyypiny @nd Zliyyeiny in Section 6.3.12 does not affect the ADC
accuracy.

Better performance may be achieved in restricted Vppa, frequency and temperature ranges.

This number is obtained by the test board without additional noise, resulting in non-optimized value for oversampling mode.

Figure 30. ADC accuracy characteristics

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

|

: ET = Total Unajusted Error: maximum deviation
' between the actual and ideal transfer curves.

: Eo = Offset Error: maximum deviation

! between the first actual transition and the first

' ideal one.

: Ec = Gain Error: deviation between the last

' ideal transition and the last actual one.
|

I

Ep = Differential Linearity Error: maximum
deviation between actual steps and the ideal ones.
EL = Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.

VDA

0 1 2 3 4 5 6 7 // 4093 4094 4095 4096

MS19880V2

3
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Note:

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

e Fastmode 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 70. 12C analog filter characteristics(!)

Symbol Parameter Conditions Min Max Unit

Range 1 1000
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 71. 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 Stop mode with main regulator in
calculate the maximum | Run mode, Range 1
USART/LPUART baudrate us
allowing to wake up from
Stop mode Stop mode with main regulator in
low-power mode, Range 2 or 3

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

3
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Electrical characteristics

Figure 35. SPI timing diagram - slave mode and CPHA = 1(1)

NSS input \ . f:
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3| cpoL=1 % .. :. .
: Hoot ; t e T (SOKLLie by :
ta(s0) - i VSO h(SO) "> ig ey (ST,
MISO - , -- , [
OUTPUT 4CX MSB ouUT X BIT6 OUT X LSB OUT )—
tsu(S1) —e———> t— th(5))—>
MOSI f ) -
INPUT X MSB IN X BIT1IN X LSB IN X
ai14135
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
Figure 36. SPI timing diagram - master mode(")
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J ]
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MOSI X : X = ] X X
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1 1 1
ty(MO) +a— th(MO) e
ai14136¢c
1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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I12S characteristics

Table 75. 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:

106/136
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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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Figure 37. I2S slave timing diagram (Philips protocol)“)
-t CK
g. | | 1 |
> I I I I
o

: >+ty(SD_ST)  re-th(SD_ST)
SDtransmit X LSB transmit(z)X MSB transmit Bitn transmit Y LSB transmit

tsu(SD_SRY) ' Lth(SD_SR)
SDreceive X LSB receive(z) MSB receive Bitn reic:ai:/? ) x LSB receive

ai14881b

tw(CKH)—N—>N—’|" tw(CKL); <= th(ws)
WS input ] ! | I | L
tsu(ws) E

1.
2.

Measurement points are done at CMOS levels: 0.3 x Vppand 0.7 x Vpp.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.

Figure 38. I2S master timing diagram (Philips protocol)“)

:/l—/w—th(WS)
1
1
ty(SD_MT) th(SD_MT)
SDtransmit X LSB transmit ZX MSBtransmn Bitn transmit LSB transmit

tsu(SD_MR th(SD_MR)
SDyeceive X LSB receive(2) MSB receive Bitn receive LSB receive

ai14884b

1
——>+ ty(CKL)

WS output

3

Guaranteed by characterization results.

LSB transmit/receive of the previously transmitted byte. No LSB transmit/receive is sent before the first
byte.
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Figure 54. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat recommended footprint
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1. Dimensions are expressed in millimeters.

Device marking for LQFP48

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

location.

Figure 55. LQFP48 marking example (package top view)

Product identification(”

Pin 1
indentifier

— |

—]

>

STM32L

"\

O72LCZT?

~@® Lyy

ate code

Ww

Revision code

MSv36160V2

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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Table 85. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package mechanical data

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

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.300 0.370 0.450 0.0118 0.0146 0.0177

0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.600 - - 0.2205 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.600 - - 0.2205 -

e - 0.800 - - 0.0315 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.100 - - 0.0039

1.

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

Figure 57. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat recommended footprint
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Dimensions are expressed in millimeters.
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STM32L071xx Part numbering
8 Part numbering
Table 88. STM32L071xx ordering information scheme
Example: STM32 L 071 R 8 T 6 D TR

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

L = Low power

Device subfamily

071 = Access line

Pin count

K =32 pins

C =48/49 pins
R = 64 pins

V =100 pins

Flash memory size

8 = 64 Kbytes
B = 128 Kbytes
Z =192 Kbytes

Package

T=LQFP
H=TFBGA

| = UFBGA

U = UFQFPN

Y = WLCSP pins

Temperature range

6 = Industrial temperature range, —40 to 85 °C

7 = Industrial temperature range, —40 to 105 °C

3 = Industrial temperature range, —40 to 125 °C

Options

No character = Vpp range: 1.8 to 3.6 V and BOR enabled
D = Vpp range: 1.65 to 3.6 V and BOR disabled

Packing

TR = tape and reel

No character = tray or tube

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST sales office.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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