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STM32L072xx Description
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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®-
MO+ 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 12Cs, two SPls, one 128, four USARTSs, 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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STM32L072xx

Functional overview

Table 5. Functionalities depending on the working mode
(from Run/active down to standby) (continued)(1)(2)

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 (0] (0] (0] (0] - -
LPTIMER ) O O o O )
IWDG 0] o O o O 0] 0] 0]
WWDG 0] o O o - -
Touch sensing
controller (TSC) © 0 - - - .
SysTick Timer O (6] (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
Consumbtion 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 8t03.6V
(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 pA (with RTC) | 0.85 pA (with

VDD=3'0 V

RTC) Vpp=3.0 V

1. Legend:

“Y” = Yes (enable).

“O” = Optional can be enabled/disabled by software)

“-” = Not available

The consumption values given in this table are preliminary data given for indication. They are subject to slight changes.

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.

4. 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.

5. 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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STM32L072xx Functional overview

3.8

3.9

3

Memories

The STM32L072xx devices have the following features:

e 20 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:
— 64, 128 or 192 Kbytes of embedded Flash program memory
— 6 Kbytes of data EEPROM
— Information block containing 32 user and factory options bytes plus 8 Kbytes of
system memory

Flash program and data EEPROM are divided into two banks. This allows writing in one
bank while running code or reading data from the other bank.

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 USB (PA11, PA12), USART1(PA9, PA10) or USART2(PA2, PA3). See STM32™
microcontroller system memory boot mode AN2606 for details.

DocID027100 Rev 3 271147




Functional overview STM32L072xx

3.10

3.1

3.12
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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.

Analog-to-digital converter (ADC)

A native 12-bit, extended to 16-bit through hardware oversampling, analog-to-digital
converter is embedded into STM32L072xx device. It has up to 16 external channels and 3
internal channels (temperature sensor, voltage reference). 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 1TMSPS). 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).

An analog watchdog feature allows very precise monitoring of the converted voltage of one,
some or all scanned channels. An interrupt is generated when the converted voltage is
outside the programmed thresholds.

The events generated by the general-purpose timers (TIMx) can be internally connected to
the ADC start triggers, to allow the application to synchronize A/D conversions and timers.

Temperature sensor

The temperature sensor (Tgensg) generates a voltage Vgensg that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC_IN18 input channel which is
used to convert the sensor output voltage into a digital value.

The sensor provides good linearity but it has to be calibrated to obtain good overall
accuracy of the temperature measurement. As the offset of the temperature sensor varies
from chip to chip due to process variation, the uncalibrated internal temperature sensor is
suitable for applications that detect temperature changes only.
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Pin descriptions STM32L072xx
Figure 4. STM32L072xx UFBGA100 ballout - 7x 7 mm
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1. The above figure shows the package top view.
2. /O pin supplied by VDD_USB.
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STM32L072xx

Pin descriptions

Figure 5. STM32L072xx LQFP64 pinout - 10 x 10 mm

o
Dwmwgmomvmmgx‘zeﬁi
QN0 O0OO0O L
>S>aoomoooo0o0oqcoaoaooo
OO00O0O000O00O000O00O00O000000
646362 61605958 57 56 5554 53 525150 49

VDD O 1 48

PC13 02 47

PC14-0OSC32_IN O 3 46

PC15-0SC32_OUT [ 4 45

PHO-OSC_IN O 5 44

PH1-OSC_OUT O 6 43

NRST O 7 42

PCOO8 41

PC1 o9 LQFP64 40

PC2 O 10 39

PC3 O 11 38

VSSA [ 12 37

VDDA ] 13 36

PAO [ 14 35

PA1 0 15 34

PA2 O 16, 33
1718192021 22232425 262728 2930 3132
ONAOTOVONTONO -~ NOS« nAN
ECoTEETRRERE Q0

1 VDD_USB
1 VSS
0 PA13
1 PA12
[ PA11
0 PA10
1 PA9
[ PA8
1 PC9
1 PC8
0 PC7
[ PC6
0 PB15
0 PB14
0 PB13
0 PB12

MSv35436V2

1.
2.

3

The above figure shows the package top view.

I/0 pin supplied by VDD_USB.
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Pin descriptions

STM32L072xx
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Figure 9. STM32L072xx LQFP32 pinout
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The above figure shows the package top view.

Figure 10. STM32L072xx UFQFPN32 pinout

=
0N ON~Nw©0waS
OV OmMMmMMO <
>> oo oo
rerrrererrrrrrrd
WJoAJuJvgag gy
32313029 28 27 26 25
PC14-OSC_IN 21 24C7] VDD_USB
PC15-0SC32_OUT [F22 7 7777777 i 23C] PA13
NRST 23 ! | 2207 PA12
VSSA [24 | SIS i 9407 PAT
VDDA [25 ! i 20C] PA10
PAO [E26 | 19C] PA9
PA1ED7 i+ 18C7 PA8
PA2 £289 10 11 1213 14 1518/ <1 VDD
Cr Cr O Co O C0 O O
| I A I |
N T ONO 0
£FFE78R¢

MSv36141V2

1.
2.

The above figure shows the package top view.

I/0 pin supplied by VDD_USB.
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Pin descriptions STM32L072xx

Table 16. STM32L072xxx pin definition (continued)

Pin number
3 o
< ) Pi g | 2
) in nam =
ol Vol | D28 ame 1 2135 | @ . i .
& 2 E © t a | 212 (function : 2 z° Alternate functions | Additional functions
ZEln|a Sl ®
i o L3 S|& Q | afterreset) | & 8
' =
| E a3 g =S| 3|5 =
> m
L
=)

RTC_TAMP1/RTC_TS/

-|-12|2|A2|B7| 7 |C1 PC13 /O | FT | - - RTC_OUT/WKUP2

PC14-
2013 |3|Aa1|ce| 8 |D1| osca2 N [1O|FT| - ; 0SC32_IN
(PC14)
PC15-
3|2 4| 4|B1|c7| 9 |E1|oscaz ouT|o|TC| - ; 0SC32 OUT
(PC15)
T - - 1o r2] PHe  |wo|FT] - ] -
- T-T-1-T1]e2] puo |woler| - - -
| -15|5|ct1|p6|12]|F1 PHO('F?HSO?—'N o [Tc| - | USB_CRS_SYNC 0SC_IN
PHA-
-|-16|6|p1|D7|13|G1| osc ouT |vo|TC| - ; 0SC_ouT
(PH1)
43|77 [e1|ps|14|H2| NRST |WO i - -
LPTIMA_INT,
EVENTOUT,
|- -8 |e3lcs|15|H1| Pco |uo|FTE| - TSC_G7_I01, ADC_IN10
LPUARTI_RX,
12C3_SCL
LPTIM1_OUT,
EVENTOUT,
-] -] 9 |E2|cal16|u2| Pci Vo | FTi| - TSC_G7_102, ADC_IN11
LPUARTT TX,
12C3_SDA
LPTIMA_IN2,
|- - |10lFr2|E7|17 ]93] Pc2 | WO |FTf| - |SPI2_MISON2S2 MCK, ADC_IN12
TSC_G7_103
LPTIM1_ETR,
ol - 1| - |- |18|k2| Pca  |vo|FT| - | sPi2_MOsIN2s2 SD, ADC_IN13
TSC_G7 104
lale[12|F1| - [19]u1| vssa |s i - -
44147 DocID027100 Rev 3 ‘Yl




STM32L072xx Pin descriptions
Table 16. STM32L072xxx pin definition (continued)
Pin number
3 o
- < 5
S O g o | Pinname | 8 | 8 | ,
& § g3 E S § 2 | (function = g ° Alternate functions | Additional functions
&m&&'ﬁ@&waﬂerreset)éwz
gly/d|d|a|a|g|k o
S 2124 g s 3|5 =
= @
L
=]
== - -] - - | 46|M12 PE15 IO | FT | - SPI1_MOSI -
TIM2_CH3, TSC_SYNC,
LPUART1_TX,
-|-121]29|G7|G3|47 |L10 PB10 /O | FT | - SPI2_ SCK, 12C2_ SCL, -
LPUART1_RX
EVENTOUT, TIM2_CH4,
TSC_G6_101,
-|-122|30|H7|F3]|48|L11 PB11 /O | FT | - LPUART1_RX, -
12C2_SDA,
LPUART1_TX
16|16 23 | 31 | D6 | D4 | 49 |F12 VSS - - -
1711724 | 32 | E5 | G2 | 50 |G12 VDD - - -
SPI2_NSS/I2S2_WS,
LPUART1_RTS_DE,
-|-125|33|H8|G1|51|L12 PB12 /O | FT | - TSC_G6_102, -
12C2_SMBA,
EVENTOUT
SPI2_SCK/I2S2_CK,
MCO, TSC_G6_I03,
-|-126|34|G8|F2]|52|K12 PB13 IO | FTf| - LPUARTT_CTS, -
12C2_SCL, TIM21_CH1
SPI2_MISO/I12S2_MCK,
RTC_OUT,
-|-127|35|F8|F1]|53 K11 PB14 I/O | FTf TSC_G6_104, -
LPUART1_RTS_DE,
I12C2_SDA, TIM21_CH2
SPI2_MOSI/12S2_8SD,
-|-128|36|F7|E1]|54|K10 PB15 /O | FT | - RTC_REFIN -
-l -1 -1-1-1-1]55|K9 PD8 /o | FT | - LPUART1_TX -
-|-1-1-1-1-56|K8 PD9 /O | FT | - LPUART1_RX -
== -1-1-1|-157|J12 PD10 /O | FT | - - -
== -1 -1-1-158]|JN PD11 /O | FT | - LPUART1_CTS -
== -1-1-1-159|J10 PD12 IO | FT | - LPUART1_RTS_DE -
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Pin descriptions

STM32L072xx

Table 16. STM32L072xxx pin definition (continued)

Pin number
3 o
= < 5
S O g o | Pinname | 8 | 8 | ,
& § g3 E S § 2 | (function = g ° Alternate functions | Additional functions
&m&&ES&gaﬁerreset)sz
359|192 2|5 E 2
L [0) ; - = -
= @
L
=]
SPI1_MISO, TIM3_CHf1,
TSC_G5_102,
27|26|40 | 56 | A4 | B3 | 90 | A7 PB4 /O | FTf| - TIM22_CHT1, COMP2_INP
USART1_CTS,
USARTS5_RX, 12C3_SDA
SPI1_MOSI,
LPTIM1_INT1,
12C1_SMBA,
2827141 |57 |C4| A4 |91|C5 PB5 /O | FT | - |TIM3_CH2/TIM22_CH2, COMP2_INP
USART1_CK,
USARTS5_CK/USART5_R
TS_DE
USART1_TX, 12C1_SCL,
29|28 42 | 58 |D3| B4 |92 |B5 PB6 /O | FTf| - LPTIM1_ETR, COMP2_INP
TSC_G5_103
USART1_RX,12C1_SDA,
LPTIM1_IN2, COMP2_INP,
3029|143 |59 |C3|C3|93|B4 PB7 /O | FTf| - TSC_G5_104, VREF_PVD_IN
USART4_CTS
31|30 44 |60 | B4 | A5 |94 | A4 BOOTO I - - -
-|-145|61|B3|B5|95|A3 PB8 IO | FTf| - | TSC_SYNC, 12C1_SCL -
EVENTOUT, I12C1_SDA,
-|-146|62|A3|A6 |96 |B3 PB9 /O | FTf| - SPI2_NSS/12S2 WS -
-l-1-1-1-1-197|C3 PEO /O | FT | - EVENTOUT -
-l-l - -] - - |98|A2 PE1 /O | FT | - EVENTOUT -
32|31| 47 |63 |D4| - |99 |D3 VSS S - - - -
- |32|48 | 64 | E4 | A7 |100| C4 VDD S| - - - -

1.

UFQFPN32 pinout differs from other STM32 devices except STM32L07xxx and STM32L8xxx.

2. PA4 offers a reduced touch sensing sensitivity. It is thus recommended to use it as sampling capacitor 1/0.

3. These pins are powered by VDD_USB. For all characteristics that refer to Vpp, Vpp_ysg must be used instead.
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STM32L072xx

Electrical characteristics

Table 32. Current consumption in Run mode, code with data processing running from RAM

Symbol Parameter Condition {I|\-III(I:-II-ZK) Typ Max(") | Unit
Range3, 1 175 230
Vcore=1.2V 2 315 360 pA
VOS[1:0]=11 4 570 630
B e e
fuse = foLk/2 abO\’/e Vcore=1.5V 8 1,35 1,6
16 MHz (PLL ON)@ | VOSIT:0I=10 g 2,7 3
mA
. Range, 8 1,7 1,9
Supply current in Run Vcore=1.8 V 16 3.2 37
Ipp (Run | mode code executed VOS[1:01=01
from RAM) from RAM, Flash [1:01 32 6,65 7.1
memory switched off 0.065 38 98
Range3, ’
MSI clock Vcore=1.2V | 0,524 105 160 A
VOSIT0=1T 775 615 710
Range2,
Vcore=1.5V 16 2,85 3
HSI clock source | VOS[1:0]=10 mA
(16 MHz) Range1,
Vcore=1.8 V 32 6,85 7,3
VOS[1:0]=01
1. Guaranteed by characterization results at 125 °C, unless otherwise specified.
2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
Table 33. Current consumption in Run mode vs code type,
code with data processing running from RAM™
Symbol Parameter Conditions fHeoLk Typ | Unit
Dhrystone 570
\R;ange 31, oy CoreMark 4 VH 670 R
. =1.2V, z M
Supply current in VOS[-0]-11 Fibonacci 410
Inp (Run Run mode, code fuse = fucLk up to -
frDoDm executed from 16 MHz included, while(1) 375
RAM)  |RAM. Flash fuse = fHcLk/2 above Dhrystone 6,65
memory switched | 16 MHz (PLL on)(z)
off Range 1, CoreMark 6,95
VCORE=1 .8 V, 32 MHz mA
VOS[1:0]=01 Fibonacci 5,9
while(1) 5,2
1. Guaranteed by characterization results, unless otherwise specified.
2. Oscillator bypassed (HSEBYP = 1 in RCC_CR register).
1S7 DoclD027100 Rev 3 69/147




STM32L072xx 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
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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.
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6.3.7

84/147

Internal clock source characteristics

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

High-speed internal 16 MHz (HSI116) RC oscillator

Table 47. 16 MHz HSI16 oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fusite | Frequency Vpp = 3.0V _ 16 ~ | Mhz
(M2 |HSI16 user- Trimming code is not a multiple of 16| - +04 | 0.7 %
TR timmed resolution | Trimming code is a multiple of 16 - - |+15] %
Vbpa=3.0V, Tp=25°C 16 16 [ o
Vppa=3.0V, Tp=0to 55°C -1.5 - 1.5 %
ACC Accuracy ofthe  |Vbpa=3.0V, Ta=-10t070°C -2 - 2 | %
( )S|16 faCtOry-Calibrated VDDA =30 V’ TA =-10to 85 °C 25 _ 2 %
HSI16 oscillator
Vppa=3.0V, To =-10to 105 °C -4 - 2 | o
VDDA= 165Vto3.6V ) _ o
Tp = - 40to 125 °C 5.45 3.25 %
HSI16 oscillator
tSU(HSHG)(Z) Startup time - - 3.7 6 us
2) | HS116 oscillator
IDD(HS|16)< ) power consumption - - 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 25. HSI16 minimum and maximum value versus temperature

4 o,
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120 =¥ 3V
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MSv34791V1

DoclD027100 Rev 3

S74




Electrical characteristics

STM32L072xx

6.3.16 DAC electrical specifications
Data guaranteed by design, not tested in production, unless otherwise specified.
Table 67. DAC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa Analog supply voltage - 1.8 - 3.6 \Y,
Y, Reference supply voltage VRer+ Mustalways be | 4 g - 3.6 Y,
REF+ pp y g belOW VDDA . .
VREE- Lower reference voltage - Vssa \Y
No load, middle code
Current consumption on Vreg+ | (0x800) ) 130 220
IDDVREF+(1) Supply No load, worst code hA
\Y =33V , .
REF+ (0x000) 220 350
No load, middle code
Current consumption on Vppa | (0x800) -
Ippa @ supply, uA
Vppa = 3.3V No load, worst code )
(0xF1C)
R.® Resistive load 5 - - kQ
DAC output buffer on
CL(3) Capacitive load - - 50 pF
Ro Output impedance DAC output buffer off 12 16 20 kQ
DAC output buffer ON 0.2 - Vppa— 0.2 \Y
VDAC_OUT Voltage on DAC_OUT output
VREF+ —
DAC output buffer OFF | 0.5 - 1LSB mV
CL< 50 pF, R . 25kQ ) 15 3
DAC output buffer on ’
DNL() Differential non Iinearity(4)
No RLOADv C|_ < 50 pF . 15 3
DAC output buffer off ’
C_< 50 pF, R 25 kQ ) 5 4
DAC output buffer on
INL® Integral non Iinearity(5)
No RLOADv CL < 30 pF _ 2 4 LSB
DAC output buffer off
CL< 50 pF, R . 25kQ
DAC output buffer on ) 10 25
Offset(® Offset error at code 0x800 (©)
No RLOAD’ CL < 50 pF _ +5 +8
DAC output buffer off - -
() ) No RLOAD! CL < 50 pF )
Offset1 Offset error at code 0x001 DAC output buffer off 1.5 15
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Table 76. SPI characteristics in voltage Range 2 (1)
Symbol Parameter Conditions Min Typ Max Unit
Master mode 8
f Slave mode Transmitter 8
SCK SPI clock frequency 1.65<Vpp<3.6V - - MHz
1Mesck)
Slave mode Transmitter 8@
2.7<Vpp<3.6V
Duty cycle of SPI clock o
Duty(sck) frequency Slave mode 30 50 70 %o
tsuNss) NSS setup time Slave mode, SPI presc = 2 4*Tpclk - -
th(nss) NSS hold time Slave mode, SPI presc = 2 2*Tpclk - -
t
W(SCKH) SCK high and low time Master mode Tpclk-2 | Tpelk | Tpclk+2
tw(scky)
t Master mode 0 - -
su(Mb Data input setup time
tsu(sny Slave mode 3 - -
thowiny Master mode 1 - -
Data input hold time ns
th(si Slave mode 4.5 - -
taso Data output access time Slave mode 18 - 52
tais(so) Data output disable time Slave mode 12 - 42
t Slave mode - 20 56.5
v(S0) Data output valid time
tymo) Master mode - 5 9
t Slave mode 13 - -
n(SO) Data output hold time
thvo) Master mode 3 - -

Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of t, 50y and tg, M? which has to fit

into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SP

with a master having ts,guj) = 0 while Duty(sck) = 50%.

3
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Figure 38. I2S slave timing diagram (Philips protocol)“)
-t CK
g. | | 1 |
> : | : :
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 39. 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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8 Part numbering

Table 96. STM32L072xx ordering information scheme
Example: STM32 L 072 R 8 T 6 D TR

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

L = Low power

Device subfamily
072 =USB

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

I = 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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9 Revision history

Table 97. Document revision history

Date Revision Changes

02-Sep-2015 1 Initial release

Changed confidentiality level to public.

Updated datasheet status to “production data”.

Modified ultra-low-power platform features on cover page.
Added note related to UFQFPN32 in Table 16: STM32L072xxx
pin definition.

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

Updated |AVgg| definition to include VRrgg. in Table 23: Voltage
26-Oct-2015 2 characteristics.

Updated frr|g and Vay maximum value, added VRgg+ and VRer.
in Table 64: ADC characteristics.

Updated Figure 43: UFBGA100 - 100-pin, 7 x 7 mm, 0.50 mm
pitch, ultra fine pitch ball grid array package outline and Table 83:
UFBGA100 - 100-pin, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch
ball grid array package mechanical data.

Added Section : Device marking for LQFP64.

Add “U” package type in Section 8: Part numbering

3
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