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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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Functional overview STM32L072xx

3.16.1

3.16.2

3.16.3

32/147

General-purpose timers (TIM2, TIM3, TIM21 and TIM22)

There are four synchronizable general-purpose timers embedded in the STM32L072xx
device (see Table 10 for differences).

TIM2, TIM3

TIM2 and TIM3 are based on 16-bit auto-reload up/down counter. It includes a 16-bit
prescaler. It features four independent channels each for input capture/output compare,
PWM or one-pulse mode output.

The TIM2/TIM3 general-purpose timers can work together or with the TIM21 and TIM22
general-purpose timers via the Timer Link feature for synchronization or event chaining.
Their counter can be frozen in debug mode. Any of the general-purpose timers can be used
to generate PWM outputs.

TIM2/TIM3 have independent DMA request generation.

These timers are capable of handling quadrature (incremental) encoder signals and the
digital outputs from 1 to 3 hall-effect sensors.

TIM21 and TIM22

TIM21 and TIM22 are based on a 16-bit auto-reload up/down counter. They include a 16-bit
prescaler. They have two independent channels for input capture/output compare, PWM or
one-pulse mode output. They can work together and be synchronized with the TIM2/TIM3,
full-featured general-purpose timers.

They can also be used as simple time bases and be clocked by the LSE clock source
(32.768 kHz) to provide time bases independent from the main CPU clock.

Low-power Timer (LPTIM)

The low-power timer has an independent clock and is running also in Stop mode if it is
clocked by LSE, LSI or an external clock. It is able to wakeup the devices from Stop mode.
This low-power timer supports the following features:
e  16-bit up counter with 16-bit autoreload register
e  16-bit compare register
e  Configurable output: pulse, PWM
e  Continuous / one shot mode
e  Selectable software / hardware input trigger
e  Selectable clock source
— Internal clock source: LSE, LSI, HSI or APB clock

—  External clock source over LPTIM input (working even with no internal clock
source running, used by the Pulse Counter Application)

e  Programmable digital glitch filter
e  Encoder mode

Basic timer (TIM6, TIM7)

These timers can be used as a generic 16-bit timebase.

3
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Pin descriptions
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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
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The above figure shows the package top view.

I/0 pin supplied by VDD_USB.
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STM32L072xx

Pin descriptions

Table 15. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during
Pin name . .
and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant I/O
FTf 5V tolerant I/O, FM+ capable
1/O structure TC Standard 3.3V 1/0
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and
after reset.
Alternate Functions selected through GPIOx_AFR registers
functions
Pin functions —
Add|t|.onal Functions directly selected/enabled through peripheral registers
functions
Table 16. STM32L072xxx pin definition
Pin number
3 ®
- < E
< I0) Pinname | & | 2
[<2] o o [
S § g3 @ a § 2 | (function = g ° Alternate functions | Additional functions
ek kS S| Q| afterreset) =% |z
359|192 2|8 & 2
L [0) ; - = -
> m
L
=)
-l -1 -1-1-1-11]B2 PE2 /1O | FT | - TIM3_ETR -
-l - - - -12|A1 PE3 /1O | FT | - |TIM22_CH1, TIM3_CH1 -
-l -1 -1-1-1-13]B1 PE4 /1O | FT | - |TIM22_CH2, TIM3_CH2 -
-l -] -1-1-1-14]|C2 PE5 /1O | FT | - |TIM21_CH1, TIM3_CH3 -
-l-1-1-1-1-15/|D2 PE6 /O | FT | - |TIM21_CH2, TIM3_CH4 | RTC_TAMP3/WKUP3
11-111|B2|B6| 6 |E2 VDD S - - -
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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
&n.&&ggﬁgafterreset)h% » | Z
/69922 |8|E 2
L [0) ; - = -
= @
L
=]
-l-1-1-1-1-60]|H12 PD13 /O | FT | - - -
-l-1-1-1-1-/161|H1 PD14 /O | FT | - - -
-l-1-1-1-1-162]|H10 PD15 /O | FT | - USB_CRS_SYNC -
TIM22_CH1, TIM3_CHf1,
-|-1]-1|37|F6| - |63]|E12 PC6 /O | FT | - TSC_G8_I01 -
TIM22_CH2, TIM3_CH2,
-|-1]-|38|E7| - |64 |E1 PC7 /O | FT | - TSC_G8_I02 -
TIM22_ETR, TIM3_CHS3,
-|-1]-1|39|E8| - |65]|E10 PC8 /O | FT | - TSC_G8 103 -
TIM21_ETR,
-|-1]-140|D8| - |66 |D12 PC9 /O | FTf| - USB_OE/TIM3_CH4, -
TSC_G8_104, 12C3_SDA
MCO, USB_CRS_SYNC,
18(18| 29 | 41 |D7 | D1 | 67 D11 PA8 /O | FTf| - EVENTOUT, -
USART1_CK, I12C3_SCL
MCO, TSC_G4_I01,
19(19| 30| 42 |C7 |E2 | 68 |D10 PA9 I/0 | FTf| - |USART1_TX,12C1_SCL, -
12C3_SMBA
TSC_G4_102,
20|20| 31|43 |C6|C1|69|C12 PA10 /O | FTf| - USART1_RX, 12C1_SDA -
SPI1_MISO, EVENTOUT,
3) TSC_G4_103,
21121132 |44 |C8|D2| 70 |B12 PA11 /0| FT USART1_CTS, USB_DM
COMP1_OUT
SPI11_MOSI, EVENTOUT,
A3) TSC_G4_104,
2222|133 |45|B8|B1|71]|A12 PA12 /O | FT USART1_RTS DE, USB_DP
COMP2_OUT
SWDIO, USB_OE,
23|23 34 |46 | A8 | C2| 72 |A11 PA13 /O | FT | - LPUART1_RX -
-l-1-1-1-1-173|C11 VDD - - -
-|-135|47|D5| - |74 |F11 VSS - - -
481147 DoclD027100 Rev 3 Kys
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Table 18. Alternate functions port B

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
SPI1/SPI2/12S2/ SPI/SPI2/12S2/
USART1/2/ LPUART1/ 12C1/USART1/2/ 12C1/2]
Port LPUARTAUSB! | o0 snionas2/l | USARTSIUSBIL | 12G4/TSC) | PUARTA/ SPI2/12S2/12C2/ LPUART1/ 12C3/LPUART1/
LPTIM1/TSC/ 2C1/TIM2/21 | PTIMU/TIM2/3/E | EVENTOUT TIM3/22/ USART1/ USART4/ comp1/2/
TIM2/21/22/ VENTOUT/ EVENTOUT TIM2/21/22 UASRT5/TIM21/ TIM3
EVENTOUT/ SYS AF EVENTOUT
SYS_AF —
PBO EVENTOUT TIM3_CH3 TSC_G3_102 - - - -
PB1 - TIM3_CH4 TSC_G3_103 | LPUART1_RTS_DE - - -
PB2 - - LPTIM1_OUT | TSC_G3_|04 - - - 12C3_SMBA
PB3 SPI1_SCK TIM2_CH?2 TSC_G5_101 EVENTOUT USART1_RTS_DE USART5_TX -
PB4 SPI1_MISO TIM3_CH1 TSC_G5_102 TIM22_CH1 USART1_CTS USART5_RX 12C3_SDA
TIM3 CH2/ USART5_CK/
PB5 SPI1_MOSI LPTIM1_IN1 12C1_SMBA — USART1_CK USART5_RTS_D -
- - = TIM22_CH2 - o
PB6 USART1_TX [2C1_SCL LPTIM1_ETR | TSC_G5_l03 - - - -
PB7 USART1_RX 12C1_SDA LPTIM1_IN2 | TSC_G5_IO4 - - USART4_CTS -
m
£| PBS - - TSC_SYNC 12C1_SCL - - -
o
SPI2_NSS/
PB9 - EVENTOUT - [2C1_SDA 1255 WS - -
PB10 - TIM2_CH3 TSC_SYNC LPUART1_TX SPI2_SCK [2C2_SCL LPUART1_RX
PB11 EVENTOUT TIM2_CH4 TSC_G6_I01 LPUART1_RX - [2C2_SDA LPUART1_TX
PB12 | SPI2_NSS/I2S2_ WS LPUARS;—RTS— TSC_G6_102 [2C2_SMBA EVENTOUT -
PB13 | SPI2_SCK/I2S2_CK MCO TSC_G6_103 LPUART1_CTS 12C2_SCL TIM21_CHA1 -
PB14 SPIZ_MISO/ RTC_OUT TSC_G6_104 | LPUART1_RTS_DE [2C2_SDA TIM21_CH2 -
1282_MCK - -0 —niss — -
SPI2_MOSI/
PB15 1252 SD RTC_REFIN - - - - -
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Table 20. Alternate functions port D

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
spl;gi':ﬂ'f;z’ SPI1/SPI2/12S2/ 12C1/2]
Port LPUART1/USB/ LPUART1/ 12C1/USART1/2/ SPI2/12S2 LPUARTA/
LPTIMA/TSG) | SPISPI2/12S2/12C1/ | USARTS/USB/ 12C1/TSC/ LPUART1/ n2cai USART4/ 12C3/LPUART1/
TIM2/21 LPTIM1/TIM2/3 | EVENTOUT TIM3/22/ USART1/ COMP1/2/TIM3
TIM2/21/22/ IEVENTOUT/ EVENTOUT Tim2i21722 | VASRTSITIM21/E
EVENTOUT/ SYS AF VENTOUT
SYS_AF —
PDO | TIM21_CH1 SPI2_NSS/I2S2_WS - - - ; ] R
PD1 - SPI2_SCK/I12S2_CK - - - - _ R
PD2 LPUARI;';_RTS_ TIM3_ETR - - - USART5_RX -
SPI2_MISO/
PD3 | USART2_CTS 1265 MoK - - ; ; .
PD4 USARTZE—RTS—D SPI2_MOSI/I252_SD - - - - ; .
PD5 | USART2_TX - - - - - _ R
| PD6 | USART2_RX - - - - ] _ R
5| PD7 | USART2_CK TIM21_CH2 - - ; ] ] R
o
PD8 | LPUART1_TX - - ] ] ] R
PD9 | LPUART1_RX - - - ] ] R
PD10 - - - - - _ R
PD11 | LPUART1_CTS - - _ ] ; ]
LPUART1_RTS_
PD12 DE - - - - - -
PD13 - - - - - - -
PD14 - - - - - - -
PD15 | USB_CRS_SYNC - - - - _ ]
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Table 21. Alternate functions port E
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
“USARTIRI
Port LPUART1/USE!/ LPUART1/ I2C1/USART1/2/|  SPI2/I12S2 LPUART1/
LPTIMA/TSC/ | SP11/SPI2/I282/12C1 | USARTS5/USB/ 12C1/TSC/ LPUART1/ f2c2/ USART4/ I2C3/LPUART1/
ITIM2/21 LPTIM1/TIM2/3 EVENTOUT TIM3/22/ USART1/ COMP1/2/TIM3
TIM2/21/22] JEVENTOUT/ EVENTOUT Tim2/21722 | VASRTSITIM21/
EVENTOUT/ SYS AF EVENTOUT
SYS_AF -~
PEO - EVENTOUT - - - - -
PE1 - EVENTOUT - - - - -
PE2 - TIM3_ETR - - - - -
PE3 TIM22_CH1 TIM3_CH1 - - - - -
PE4 TIM22_CH2 - TIM3_CH2 - - - - -
PE5 TIM21_CH1 - TIM3_CH3 - - - - -
PE6 TIM21_CH2 - TIM3_CH4 - - - - -
USART5_CK/U
w | PE7 - - - - - SART5_RTS_D -
5 E
]
o
PES - - - - - USART4_TX -
PE9 TIM2_CH1 TIM2_ETR - - - USART4_RX -
PE10 TIM2_CH2 - - - - USART5_TX -
PE11 TIM2_CH3 - - - - - USART5_RX -
PE12 TIM2_CH4 - SPI1_NSS - - - - -
PE13 - SPI1_SCK - - - - -
PE14 - SPI1_MISO - - - - -
PE15 - SPI1_MOSI - - - - -
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STM32L072xx Memory mapping

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 STM32L072xx reference manual for details on the Flash memory organization for each memory size.
1S7 DoclD027100 Rev 3 57/147




STM32L072xx Electrical characteristics

6.1.6 Power supply scheme
Figure 14. Power supply scheme
Standby-power circuitry
(OSC32,RTC,Wake-up
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6.1.7 Current consumption measurement
Figure 15. Current consumption measurement scheme
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Electrical characteristics

STM32L072xx

6.3.2 Embedded reset and power control block characteristics
The parameters given in the following table are derived from the tests performed under the
ambient temperature condition summarized in Table 26.
Table 27. Embedded reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
BOR detector enabled 0 - 0
Vpp rise time rate
BOR detector disabled 0 - 1000
tyop! " sV
VDD H
BOR detector enabled 20 - 0
Vpp fall time rate
BOR detector disabled 0 - 1000
Vpp rising, BOR enabled - 2 3.3
TRSTTEMPO“) Reset temporization ms
Vpp rising, BOR disabled(® 04 | 07 | 1.6
v Power on/power down reset Falling edge 1 1.5 | 1.65
PORIPDR | threshold Rising edge 13 | 15 | 165
Falling edge 1.67 1.7 | 1.74
VBORO Brown-out reset threshold 0
Rising edge 169 | 1.76 | 1.8
Falling edge 187 | 1.93 | 1.97
VBoR1 Brown-out reset threshold 1
Rising edge 1.96 | 2.03 | 2.07
Falling edge 222 | 230 | 2.35
VBoR2 Brown-out reset threshold 2
Rising edge 231 | 241 | 244
Falling edge 245 | 255 | 26
VBOR3 Brown-out reset threshold 3
Rising edge 254 | 266 | 2.7
Falling edge 268 | 28 | 2.85
VBoR4 Brown-out reset threshold 4
Rising edge 278 | 29 | 295
V
vV Programmable voltage detector Falling edge 18 | 1.85 | 1.88
PVDO | threshold 0 Rising edge 188 | 1.94 | 1.99
Falling edge 1.98 | 2.04 | 2.09
VPVD1 PVD threshold 1
Rising edge 208 | 214 | 2.18
Falling edge 220 | 224 | 2.28
VPVD2 PVD threshold 2
Rising edge 228 | 2.34 | 2.38
Falling edge 239 | 244 | 248
VPVD3 PVD threshold 3
Rising edge 247 | 2.54 | 2.58
Falling edge 257 | 264 | 2.69
VPVD4 PVD threshold 4
Rising edge 268 | 274 | 2.79
Falling edge 277 | 2.83 | 2.88
Vpyps PVD threshold 5
Rising edge 287 | 294 | 2.99
64/147 DoclD027100 Rev 3 Kys




Electrical characteristics STM32L072xx

On-chip peripheral current consumption
The current consumption of the on-chip peripherals is given in the following tables. The
MCU is placed under the following conditions:
e all /O pins are in input mode with a static value at Vpp or Vgg (no load)
e all peripherals are disabled unless otherwise mentioned
e the given value is calculated by measuring the current consumption
— with all peripherals clocked off
— with only one peripheral clocked on

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

Typical consumption, Vpp =3.0V, Tp =25 °C
Peripheral Range 1, Range 2, Range 3, Low-power Unit
Vcore=1.8V | Veore=1.5V | Vcore=1.2V | sleep and
VOS[1:0] =01 | VOS[1:0] = 10 | VOS[1:0] = 11 run
CRS 25 2 2 2
DAC1/2 4 3.5 3 25
12C1 11 9.5 7.5 9
12C3 11 9 7 9
LPTIM1 10 8.5 6.5 8
LPUART1 8 6.5 5.5 6
SPI2 9 45 3.5 4
usB 8.5 4.5 4 45
APB1 |UsART2 14.5 12 9.5 11 “(a/xl:)z
USART4 5 4 3 5
USART5 5 4 3 5
TIM2 10.5 8.5 7 9
TIM3 12 10 8 11
TIM6 3.5 3 25 2
TIM7 3.5 3 25 2
WWDG 3 2 2 2

3
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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.

DoclD027100 Rev 3
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STM32L072xx Electrical characteristics

High-speed internal 48 MHz (HS148) RC oscillator

Table 48. HSI48 oscillator characteristics(!

Symbol Parameter Conditions Min Typ Max Unit
fHsias Frequency - 48 - MHz
TRIM | HSI48 user-trimming step 0.09@ | 014 | 02@ | %

DuCypsias) | Duty cycle 45@) - 55(2) %
Accuracy of the HS148
ACCygisg | oscillator (factory calibrated | Ty =25 °C -40) - 43) %
before CRS calibration)
tsuHsiag) | HSI48 oscillator startup time - - 6() us
IbDA(HSI48) ?ﬁ:ﬁ;;ﬁ!'f for power - 330 | 380 | pA

1. Vppa =3.3V, Tp =40 to 125 °C unless otherwise specified.
2. Guaranteed by design.

3. Guaranteed by characterization results.

Low-speed internal (LSI) RC oscillator

Table 49. LS| oscillator characteristics

Symbol Parameter Min Typ Max Unit
fig  |LSI frequency 26 38 56 kHz
@) LS| oscillator frequency drift ) ) o
Disi 0°C <Tp < 85°C 10 4 L
tsu(LS|)(3) LSI oscillator startup time - - 200 us
IDD(LS|)(3) LSI oscillator power consumption - 400 510 nA

1. Guaranteed by test in production.
2. This is a deviation for an individual part, once the initial frequency has been measured.

3. Guaranteed by design.

Multi-speed internal (MSI) RC oscillator

Table 50. MSI oscillator characteristics

Symbol Parameter Condition Typ Max | Unit

MSI range 0 65.5 -
MSI range 1 131 -
MSI range 2 262 -

kHz

Frequency after factory calibration, done at

fmsi Vpp= 3.3V and Ty = 25 °C MSI range 3 524 -
MSI range 4 1.05 -
MSI range 5 21 - | MHz
MSI range 6 4.2 -
1S7 DoclD027100 Rev 3 85/147




STM32L072xx Electrical characteristics
Table 50. MSI oscillator characteristics (continued)
Symbol Parameter Condition Typ Max | Unit
MSI range 0 - 40
MSI range 1 - 20
MSI range 2 - 10
MSI range 3 - 4
o ] S MSI range 4 - 25
tSTAB(MS|)( ) | MSI oscillator stabilization time us
MSI range 5 - 2
MSI range 6,
Voltage range 1 - 2
and 2
MSI range 3, ) 3
Voltage range 3
Any range to
- 4
range 5
fovervsiy | MSI oscillator frequency overshoot MHz
Any range to
- 6
range 6

1. This is a deviation for an individual part, once the initial frequency has been measured.

2. Guaranteed by characterization results.

6.3.8 PLL characteristics

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

Table 51. PLL characteristics

Value
Symbol Parameter Unit
Min Typ Max(1)

PLL input clock® 2 - 24 MHz
feLL N -

PLL input clock duty cycle 45 - 55 %
fPLL_OUT PLL output clock 2 - 32 MHz

PLL input =16 MHz
t - 115 16
Lock PLL VCO = 96 MHz 0 Hs
Jitter Cycle-to-cycle jitter - +600 ps
Ippa(PLL) Current consumption on Vppa - 220 450 A

M

Ipp(PLL) Current consumption on Vpp - 120 150

1. Guaranteed by characterization results.

2. Take care of using the appropriate multiplier factors so as to have PLL input clock values compatible with
the range defined by fp; | ouT:

3

DoclD027100 Rev 3

871147




Electrical characteristics

STM32L072xx

Equation 1: Ry max formula

Ts

Ran <

N+2,

)

RADC

The simplified formula above (Equation 1) is used to determine the maximum external
impedance allowed for an error below 1/4 of LSB. Here N = 12 (from 12-bit resolution).

Table 65. Ry max for fapc = 16 MHz(")

Ray max for standard channels (kQ)
Ts s f'::{Nchmaar:(nfec:; Vpp>1.65V | Vpp>1.65V
velesd| b0 | ™o | oy Ry | ey |y | A% | e | and
' ' : ' : To>-10°C | To>25°C
1.5 0.09 0.5 <0.1 NA NA NA NA NA NA
35 0.22 1 0.2 <0.1 NA NA NA NA NA
7.5 0.47 25 1.7 1.5 <0.1 NA NA NA NA
12.5 0.78 4 3.2 3 1 NA NA NA NA
19.5 1.22 6.5 5.7 55 3.5 NA NA NA <041
39.5 247 13 12.2 12 10 NA NA NA 5
79.5 4.97 27 26.2 26 24 <0.1 NA NA 19
160.5 | 10.03 50 49.2 49 47 32 <0.1 <0.1 42
1. Guaranteed by design.
Table 66. ADC accuracy(1(()
Symbol Parameter Conditions Min | Typ Max Unit
ET Total unadjusted error - 2 4
EO | Offset error - 1 25
EG Gain error - 1 2 LSB
EL Integral linearity error - 1.5 25
ED Differential linearity error - 1 1.5
Effective number of bits 1,65 V < Vppp = Vers < 3.6V, 102 | 1"
ENOB | Effective number of bits (16-bit mode | range 1/2/3 bits
oversampling with ratio =256)(4) 1.3 | 121 )
SINAD | Signal-to-noise distortion 63 69 -
Signal-to-noise ratio 63 69 -
SNR Signal-to-noise ratio (16-bit mode dB
oversampling with ratio =256)(4) 70 76 )
THD | Total harmonic distortion - -85 -73
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Electrical characteristics

Table 67. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Vppa =3.3V
Vrep+=3.0V
-20 -10 0
Tpo=0to50°C
DAC output buffer off
dOffset/dT(@ Oﬁsgt error temperature WV/eC
coefficient (code 0x800) Vppa = 3.3V
Vrep+=3.0V
0 20 50
Tp=0to 50 °C
DAC output buffer on
CuL= SOPFRL28K2 | 1,44/ 0.2%|+0.2/-0.5%
DAC output buffer on
Gain® Gain error(® c %
No RLOAD! LS 50 pF . . o _0 40
DAC output buffer off *0/-0.2% | +0/-0.4%
Vppa = 3.3V
Vrep+=3.0V
-10 -2 0
Tpo=0to50°C
i DAC output buffer off
dGain/dT®) Soa;[‘ﬁ;r;ﬂ[ temperature R Ve
DDA = 9.
VRep+=3.0V
-40 -8 0
Tpo=0to 50 °C
DAC output buffer on
C_ < 50 pF, R 25kQ ) 12 30
DAC output buffer on
TUE®@ Total unadjusted error LSB
No R pap, C £ 50 pF ) 8 12
DAC output buffer off
Settling time (full scale: for a
12-bit code transition between
tSETTLING the lowest and the highest CL< 50 pF, R . 25 kQ - 7 12 VE
input codes till DAC_OUT
reaches final value +1LSB
Max frequency for a correct
DAC_OUT change (95% of
Update rate final value) with 1 LSB CL< 50 pF, R .25k - - 1 Msps
variation in the input code
Wakeup time from off state
twaKEUP (setting the ENXx bit in the DAC |C_ < 50 pF, R > 5 kQ - 9 15 ys
Control register)(g)
Vppa supply rejection ratio ) ) )
PSRR+ (static DC measurement) CL< 50 pF, R .25k 60 35 dB
1. Guaranteed by characterization results.
2. Guaranteed by design, not tested in production.
3. Connected between DAC_OUT and Vgga.-
4. Difference between two consecutive codes - 1 LSB.
5. Difference between measured value at Code i and the value at Code i on a line drawn between Code 0 and last Code
4095.
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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 UFBGA64

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

Figure 50. UFBGA64 marking example (package top view)

Product identification'" ~_
~ ([ LO?P2RZXI

Date code = Year + week

Y| Ww

Ball A1 __ r R «
-® > /4

Revision
code

MSv37841V1

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample natification 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.

3
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Package information

7.5

3

TFBGAG64 package information

Figure 51. TFBGA64 — 64-ball, 5 x 5 mm, 0.5 mm pitch thin profile fine pitch ball
grid array package outline
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1. Drawing is not to scale.

Table 88. TFBGA64 — 64-ball, 5 x 5 mm, 0.5 mm pitch, thin profile fine pitch ball
grid array package mechanical data

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

A - - 1.200 - - 0.0472
A1 0.150 - - 0.0059 - -
A2 - 0.200 - - 0.0079 -
A4 - - 0.600 - - 0.0236
b 0.250 0.300 0.350 0.0098 0.0118 0.0138
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
D1 - 3.500 - - 0.1378 -

E 4.850 5.000 5.150 0.1909 0.1969 0.2028
E1 - 3.500 - - 0.1378 -
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