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Functional overview

3

3

Functional overview

Figure 1 shows the block diagram.

Figure 1. Ultra-low-power STM32L151x6/8/B and STM32L152x6/8/B block diagram
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3.3.1

3.3.2

3

Nested vectored interrupt controller (NVIC)

The ultra-low-power STM32L151x6/8/B and STM32L152x6/8/B devices embed a nested
vectored interrupt controller able to handle up to 45 maskable interrupt channels (not
including the 16 interrupt lines of Cortex®—M3) and 16 priority levels.

e  Closely coupled NVIC gives low-latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Closely coupled NVIC core interface

e Allows early processing of interrupts

e  Processing of late arriving, higher-priority interrupts

e  Support for tail-chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimal interrupt
latency.

Reset and supply management

Power supply schemes

e Vpp=1.651t0 3.6 V: external power supply for I/Os and the internal regulator.
Provided externally through Vpp pins.

e  Vgsa, Vppa = 1.65 to 3.6 V: external analog power supplies for ADC, reset blocks, RCs
and PLL (minimum voltage to be applied to Vppa is 1.8 V when the ADC is used).
Vppa and Vggpa must be connected to Vpp and Vgg, respectively.

Power supply supervisor

The device has an integrated ZEROPOWER power-on reset (POR)/power-down reset
(PDR) that can be coupled with a brownout reset (BOR) circuitry.

The device exists in two versions:

e The version with BOR activated at power-on operates between 1.8 V and 3.6 V.

e  The other version without BOR operates between 1.65V and 3.6 V.

After the Vpp threshold is reached (1.65 V or 1.8 V depending on the BOR which is active or
not at power-on), the option byte loading process starts, either to confirm or modify default

thresholds, or to disable the BOR permanently: in this case, the Vpp min value becomes
1.65 V (whatever the version, BOR active or not, at power-on).

When BOR is active at power-on, it ensures proper operation starting from 1.8 V whatever
the power ramp-up phase before it reaches 1.8 V. When BOR is not active at power-up, the
power ramp-up should guarantee that 1.65 V is reached on Vpp at least 1 ms after it exits
the POR area.
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Figure 5. STM32L15xRx TFBGAG64 ballout
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This figure shows the package top view.
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Pin descriptions STM32L151x6/8/B STM32L152x6/8/B

Table 8. STM32L151x6/8/B and STM32L152x6/8/B pin definitions (continued)

Pins Pins functions
<]
S
Z ~le
& :a, 2 Main
< | 8 ©
S Sle| S E Pin name S| 2 | function® "
o |2 g S 12 c| ® ft t Alternate functions Additional
L& ol |5 £ | g |(afterreset) functions
(¢} [T =
I3E|E g .
o
(T
(¢]
3
SPI2_MISO/ ADC IN20/
53 |35| F8 | K11 | 27 PB14 /10| FT PB14 USART3_RTS/ COMF_"I INP
LCD_SEG14//TIM9_CH2 -
SPI2 MOSI/LCD_SEG15/ ADC_IN21/
54 |36| F7 | K10 | 28 PB15 /10| FT PB15 — - 5 COMP1_INP/
TIM11_CHA1
- RTC_REFIN
USART3_TX/
55 | - - K9 - PD8 /10| FT PD8 LCD_SEG28 -
USART3_RX/
56 | - - K8 - PD9 /10| FT PD9 LCD_SEG29 -
USART3 CK/
7| - - 12 | - PD1 | FT PD1 - -
S J L 0 LCD_SEG30
USART3_CTS/
58 | - - | J1 - PD11 /10| FT PD11 LCD_SEG31 -
TIM4_CH1/
59 | - - | J10 | - PD12 /10| FT PD12 USART3_RTS/ -
LCD_SEG32
60 | - - | H12 | - PD13 /10| FT PD13 TIM4_CH2/LCD_SEG33 -
61 | - - | H11 - PD14 /10| FT PD14 TIM4_CH3/LCD_SEG34 -
62 | - - |H10 | - PD15 /10| FT PD15 TIM4_CH4/LCD_SEG35 -
63 |37|F6 | E12 | - PC6 /10| FT PC6 TIM3_CH1/LCD_SEG24 -
64 |38| E7 | E11 - PC7 /10| FT PC7 TIM3_CH2/LCD_SEG25 -
65 [39|E8 | E10 | - PC8 /10| FT PC8 TIM3_CH3/LCD_SEG26 -
66 |40 | D8 | D12 | - PC9 /10| FT PC9 TIM3_CH4/LCD_SEG27 -
USART1 _CK/MCO/
7 |41|D7| D11 | 2 PA | FT PA - -
6 o 8 /o 8 LCD_COMO
68 |42 | C7 | D10 | 30 PA9 /10| FT PA9 USART1_TX/LCD_COM1 -
69 |43|C6 | C12 | 31 PA10 /10| FT PA10 USART1_RX/LCD_COM2 -
USART1_CTS/
70 |44 | C8 | B12 | 32 PA11 /10| FT PA11 SPI1_MISO USB_DM
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Electrical characteristics STM32L151x6/8/B STM32L152x6/8/B

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 the following table.

Table 14. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
BOR detector enabled 0 - o0
Vpp rise time rate
BOR detector disabled 0 - 1000
() i
tvop us/
BOR detector enabled 20 - o0
Vpp fall time rate
BOR detector disabled 0 - 1000
T ™) | Reset ¢ ot Vpp rising, BOR enabled - 2 3.3
RSTTEMPO eset iemporization ms
Vpp rising, BOR disabled(® 04 | 07 | 1.6
v Power on/power down reset Falling edge 1 1.5 | 1.65 v
POR/PDR
threshold Rising edge 13 | 15 | 1.65
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 V
Rising edge 231 | 241 | 244
Falling edge 245 | 255 | 2.60
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

3
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Table 22. Typical and maximum current consumptions in Stop mode

Symbol | Parameter Conditions 1;)1/)p M)% Unit
Tp=-40°Cto 25°C
Vop = 1.8V 12 | 2.75
LCD Tp=-40°Cto25°C| 1.4 4
OFF |Tp=55°C 2.6 6
Tp=85°C 48 | 10
Ty =105° 102 | 2
RTC clocked by LS, A=105°C 3
regulator in LP mode, Ty =-40°Cto 25°C| 3.3 6
HSI.and HSE OFF LCD ON Tp=55°C 45 8
(no independent (static
watchdog) duty)® | Ta=85°C 6.6 | 12
Ty =105°C 13.6 | 27
Tp=-40°Cto25°C| 7.7 | 10
LCDON |T, = 55°C 8.6 | 12
(1/8
duty)® | Ta=85°C 10.7 | 16
Ty =105°C 19.8 | 40
Supply current Tp=-40°Cto25°C| 1.6 4
Ipp (stop | in Stop mode LcD |Ta=55°C 27| 6 | A
with RTC) with RTC OFF
enabled TA= 85°C 4.8 10
Ty =105°C 10.3| 23
RTC clocked by LSE Tp=-40°Cto 25°C| 3.6 6
external clock (32.768
kHz), regulator in LP L(iE;SCN Ta=55°C 46 | 8
mode, HSI and HSE duty)® |Ta= 85°C 6.7 12
OFF (no independent
Watchdog) TA =105°C 10.9 23
Tp=-40°Cto25°C| 7.6 | 10
LCDON |T, = 55°C 8.6 | 12
(1/8
duty)® | Ta=85°C 10.7 | 16
Tp=105°C 19.8 | 40
Tp =-40°C to 25°C
Vpp =18V 145 -
RTC clocked by LSE _ S S
(no independent g'::'l::) ;r/A R =4§ OC\;O 2°Cl 4o | -
watchdog)® bb ~ >
Tp =-40°C to 25°C 29 )
VDD =36V ’

3
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Table 23. Typical and maximum current consumptions in Standby mode

Symbol Parameter Conditions Typ“) M)% Unit
Ta=-40°Ct025°C | (o | _
VDD =18V ’
RTC clocked by LSl (no | /A= "40°Cto25°C | 11 | 18
independent watchdog) Tpo=55°C 1.42 2.5
Tp=85°C 1.87 3
oo Supply current in Standby Ta=105°C 2.78 S
(Standby | mode with RTC enabled Tp =-40 °C 10 25 °C
with RTC) 1 -
VDD =18V
RTC clocked by LSE (no | /A= "40"°Ct025°C | 133 | 29
independent watchdog)®® | T, =55 °C 159 | 3.4
T,=85°C 201 | 43 | WA
Tpo=105°C 3.27 6.3
Independent watchdog _ R R
and LSI enabled Tp=-40°Cto25°C 1.1 1.6
oo | Supply current in Standby Ta=-40"Cto25°C | 03 | 0.55
(Standby) | Mode with RTC disabled | |ndependent watchdog | TA = 55 °C 05 | 08
and LS| OFF Tp=85°C 1 1.7
To=105°C 25 | 44
lop (wu | RMS supply current during _
fom | wakeup time when exiting - ¥D2 -4:(3).(3(\3/t0 259G 1 -
Standby) | from Standby mode A

The typical values are given for Vpp = 3.0 V and max values are given for Vpp = 3.6 V, unless otherwise specified.

2. Guaranteed by characterization results, unless otherwise specified.

Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8pF

loading capacitors.

4. Tested in production.

66/133

On-chip peripheral current consumption

The current consumption of the on-chip peripherals is given in the following table. The MCU
is placed under the following conditions:

e all l/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

DoclD17659 Rev 12
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3

Low-speed external user clock generated from an external source

The characteristics given in the following table result from tests performed using a low-
speed external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 13.

Table 27. Low-speed external user clock characteristics(!)

Symbol Parameter Conditions Min Typ Max | Unit
User external clock source
fLSE_ext frequency 1 32.768 1000 kHz
OSC32_IN input pin high level
VLSEH | yoltage PAEPIN TS 0.7Vpp | - Vbp
\Y,
OSC32_IN input pin low level
ViseL voltage putp - Vss - 0.3Vpp
tw(LSEH) OSC32_IN high or low time 465 - -
tw(LsEL) s
tLSE) | 0SC32. IN rise or fall time ; ; 10
tiLsE)
Cinse) | OSC32_IN input capacitance - - 0.6 - pF
DuCy(LsE) | Duty cycle - 45 - 55 %
I OSC32_IN Input leakage current | Vgs <ViN<Vpp - - 11 MA

1. Guaranteed by design.

Figure 16. Low-speed external clock source AC timing diagram

MS19215V2

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

The high-speed external (HSE) clock can be supplied with a 1 to 24 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 28. 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).
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Electrical characteristics

6.3.7

Internal clock source characteristics

The parameters given in the following table are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 13.

High-speed internal (HSI) RC oscillator

Table 30. HSI oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fusi Frequency Vpp =3.0V - 16 - MHz
()2) |HSI user-trimmed Trimming code is not a multiple of 16 | - | £0.4 | 0.7 %
TRIM resolution Trimming code is a multiple of 16 - - |15 %
Vppa =3.0V, To=25°C A0 - 110 ] %
Vppa=3.0V, Tp=0to 55°C -1.5 - 1.5 %
Accuracy of the Vppa=3.0V, Ty=-10t0 70 °C -2 - 2 %
ACCyg|® |factory-calibrated | v, = 3.0V, Ty = -10 to 85 °C 25 - | 2| %
HSI oscillator
VDDA =3.0 V, TA =-10to 105 °C -4 - 2 %
\Y =1.65Vto3.6V
DDA ° 4 - | 3| %
Tp=-4010 105 °C
(2) | HSI oscillator ) _
tsu(Hsi) startup time 3.7 6 Hs
2) | HSI oscillator ) )
lpp(tsi) power consumption 100 1140 | WA
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...0xEO).
Guaranteed by characterization results.
Tested in production.
Low-speed internal (LSI) RC oscillator
Table 31. LSI oscillator characteristics
Symbol Parameter Min Typ Max Unit
fis" | LSl frequency 26 38 56 kHz
LS| oscillator frequency drift
D, g @ -10 - 4 y
LSl 0°C <T, <85°C &
tsu(LS|)(3) LSI oscillator startup time - - 200 us
IDD(LS|)(3) LSI oscillator power consumption - 400 510 nA
1. Tested in production.
2. This is a deviation for an individual part, once the initial frequency has been measured.
3. Guaranteed by design.
1S7 DoclD17659 Rev 12 75/133
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6.3.10

3

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through 1/O ports).

the device is stressed by two electromagnetic events until a failure occurs. The failure is

indicated by the LEDs:

e Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

e FTB: A Burst of Fast Transient voltage (positive and negative) is applied to Vpp and
Vgg through a 100 pF capacitor, until a functional disturbance occurs. This test is
compliant with the IEC 61000-4-4 standard.

A device reset allows normal operations to be resumed.

The test results are given in Table 37. They are based on the EMS levels and classes
defined in application note AN1709.

Table 37. EMS characteristics

Level/

Symbol Parameter Conditions
Class

Vpp=3.3V,LQFP100, Ty=+25 °C,
fHCLK: 32 MHz 2B
conforms to IEC 61000-4-2

Vpp = 3.3V, LQFP100, Ty = +25
OC,

fHCLK: 32 MHz

conforms to IEC 61000-4-4

Voltage limits to be applied on any 1/O pin to

V . . )
FESD  |induce a functional disturbance

Fast transient voltage burst limits to be
Verrg | applied through 100 pF on Vpp and Vgg
pins to induce a functional disturbance

4A

Designing hardened software to avoid noise problems

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

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

Software recommendations

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

e  Unexpected reset

e  Critical data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the oscillator pins for 1
second.
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To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

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

Table 38. EMI characteristics

Max vs. frequency range
Symbol | Parameter Conditions freML?enr:tzorE:nd 4 MHz 16 MHz | 32 MHz | Unit
9 y voltage | voltage | Voltage
Range 3 | Range 2 | Range 1
Vpp= 3.3V, 0.1 to 30 MHz 3 -6 -5
Ta=25°C, 30 to 130 MHz 18 4 -7 dBuv
Semi Peak level | LQFP100 package
Compliant with IEC 130 MHz to 1GHz 15 5 -7
61967-2 SAE EMI Level 25 2 1 -
6.3.11 Electrical sensitivity characteristics
Based on three different tests (ESD, LU) using specific measurement methods, the device is
stressed in order to determine its performance in terms of electrical sensitivity.
Electrostatic discharge (ESD)
Electrostatic discharges (a positive then a negative pulse separated by 1 second) are
applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts x (n+1) supply pins). This test
conforms to the JESD22-A114/C101 standard.
Table 39. ESD absolute maximum ratings
Symbol Ratings Conditions Packages | Class MaX|ml1m Unit
value(?
Vv Electrostatic discharge voltage | Ty = +25 °C, conforming to Al 5 2000
ESD(HBM) | (human body model) JESD22-A114
\%
Vv Electrostatic discharge voltage | Ty = +25 °C, conforming to Al I 500
ESD(CDM) | (charge device model) JESD22-C101

1. Guaranteed by characterization results.
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6.3.12

Note:

3

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 40. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp= +105 °C conforming to JESD78A Il level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard pins) should be avoided during normal product operation.
However, in order to give an indication of the robustness of the microcontroller in cases
when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error, out of spec current
injection on adjacent pins or other functional failure (for example reset, oscillator frequency
deviation, LCD levels, etc.).

The test results are given in Table 41.

Table 41. 1/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on all 5 V tolerant (FT) pins -5 +0
lINJ mA
Injected current on any other pin -5 +5
It is recommended to add a Schottky diode (pin to ground) to analog pins which may
potentially inject negative currents.
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 19 and
Table 44, respectively.

Unless otherwise specified, the parameters given in Table 44 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 13.
Table 44. 1/0 AC characteristics(")
OSPEEDRX
[1:0] bit Symbol Parameter Conditions Min | Max® | unit
value(?
C_=50pF, Vpp=2.7Vto 3.6V - 400
fmax(oyout | Maximum frequency® = op kHz
00 C_=50pF, Vpp=165Vto2.7V| - 400
t C_=50pF,Vpp=2.7Vto 3.6V - 625
fl0)ut T output rise and fall time L bo ns
trao)jout C_.=50pF,Vpp=165Vto2.7V| - 625
C_=50pF, Vpp=2.7Vto3.6V - 2
fmax(ojpout | Maximum frequency® MHz
o1 C_.=50pF, Vpp=165Vto2.7V| - 1
t C_=50pF,Vpp=2.7Vto3.6V - 125
fl0)ut 1 output rise and fall time = bo ns
t10)out C_L=50pF,Vpp=165Vt027V| - 250
C_=50pF, Vpp=27Vto 3.6V - 10
Fmax(ojout | Maximum frequency(®) L Pp MHz
10 C_.=50pF,Vpp=165Vto2.7V| - 2
t C_=50pF,Vpp=27Vto3.6V - 25
f0)ut T output rise and fall time L Po ns
tr1o)out C_L=50pF,Vpp=165Vt027V| - 125
C_L=50pF, Vpp=27Vto36 V| - 50
Fmax(io)out | Maximum frequency® MHz
11 CL=50 pF,VDD=165Vt027V - 8
t C_=30pF,Vpp=2.7Vto 3.6V - 5
fl0)ut T output rise and fall time L bo
tr1o)out C_.=50pF,Vpp=165Vto2.7V| - 30
Pulse width of external ns
- tExTIpw signals detected by the - 8 -
EXTI controller

1. The I/O speed is configured using the OSPEEDRX[1:0] bits. Refer to the STM32L151x6/8/B and STM32L152x6/8/B
reference manual for a description of GPIO Port configuration register.

Guaranteed by design.

The maximum frequency is defined in Figure 19.

3
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Figure 20. Recommended NRST pin protection
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1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the V| (yrsT) max level specified in
Table 45. Otherwise the reset will not be taken into account by the device.

6.3.15 TIM timer characteristics
The parameters given in Table 46 are guaranteed by design.
Refer to Section 6.3.13: I/O port characteristics for details on the input/output alternate
function characteristics (output compare, input capture, external clock, PWM output).
Table 46. TIMx(") characteristics
Symbol Parameter Conditions Min Max Unit
. o - 1 - trimxcLk
tres(TiM) Timer resolution time
fT|MXCLK =32MHz | 31.25 - ns
¢ Timer external clock - 0 frimxcLr/2 MHz
EXT frequency on CH1to CH4 [~ =32 MHz 0 16 MHz
Restim Timer resolution - - 16 bit
16-bit counter clock - 1 65536 trIMxCLK
t period when internal clock
COUNTER | ; e
is selected (tlmer S fTIMxCLK =32 MHz | 0.0312 2048 us
prescaler disabled)
- - 65536 x 65536 tTIMXCLK
tmax count | Maximum possible count
- leMXCLK =32 MHz - 134.2 S
1. TIMx is used as a general term to refer to the TIM2, TIM3 and TIM4 timers.
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Table 54. ADC characteristics (continued)

Symbol Parameter Conditions Min | Typ Max Unit
Direct ch |
irect channels 0.95 i )
24V Vppp 3.6V
Multiplexed ch |
ultiplexed channels 0.56 i )
24V Vppp 3.6V
ys
ts Sampling time®) Direct channels 0.56 i )
1.8V Vppa R4V '
Multiplexed channels 1
1.8V Vppa R4V
- 4 - 384 1fapc
fapc = 16 MHz 1 - 24.75 us
¢ Total conversion time 4 to 384 (sampling
CONV' | (including sampling time) - phase) +12 (successive | 1/fapc
approximation)
Direct channels - -
Canc Interngl sample and hold 16 oF
capacitor Multiplexed channels - -
; External trigger frequency 12-bit conversions - - Tconv+1 1/fADC
TRIG
Regular sequencer 6/8/10-bit conversions - - Teonv | 1/fapc
; External trigger frequency 12-bit conversions - - Tconv+2 1/fADC
TRIG :
Injected sequencer 6/8/10-bit conversions | - - | Tconv+1 | 1/fapc
RAIN Signal source impedance(®) - - - 50 KQ
) Injection trigger conversion fapc = 16 MHz 219 - 281 ns
'at | latency - 35 - 45 | 1ffapc
) Regular trigger conversion fapc = 16 MHz 156 - 219 ns
latr | latency - 25 - 35 | 1fapc
tsTAB Power-up time - - - 3.5 us

1. The VRgp+ input can be grounded iif neither the ADC nor the DAC are used (this allows to shut down an
external voltage reference).

2. The current consumption through Vrgg is composed of two parameters:
- one constant (max 300 pA)
- one variable (max 400 pA), only during sampling time + 2 first conversion pulses.

So, peak consumption is 300+400 = 700 pA and average consumption is 300 + [(4 sampling + 2) /16] x 400
=450 pA at 1Msps

3. VRer+ can be internally connected to Vppa and Vgerg. can be internally connected to Vgga, depending on
the package. Refer to Section 4: Pin descriptions for further details.

Vgsa must be tied to ground.

5. See Table 56: Maximum source impedance RAIN max for Ry limitation.

3
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Electrical characteristics

Table 55. ADC accuracy(1()

Symbol Parameter Test conditions Min(®) Typ Max(®) Unit
ET Total unadjusted error - 2 4
EO |Offset error 24V<=Vppp=3.6V - 1 2
24V<sV <36V
EG |Gain error ReF+ < 3.6 - 1.5 3.5 LSB
fADC =8 MHZ, RAlN =50Q
ED Differential linearity error Tp=-40t0 105°C - 1 2
EL Integral linearity error - 1.7 3
ENOB | Effective number of bits 2.4V <Vppp <36V 9.2 10 - bits
SINAD Sllgnall-to-n0|.se and Vppa = VREF+ 575 62 )
distortion ratio fapc = 16 MHz, Rajy = 50 Q
SNR | Signal-to-noise ratio Tpn=-40t0 105°C 57.5 62 - dB
THD | Total harmonic distortion 1 kHz < Finpyt < 100 kHz -74 -75 -
ET Total unadjusted error - 4 6.5
EO |Offset error 24V <sVpppas36V - 2 4
1.8V<V <24V
EG |Gain error REF+ - 4 6 LSB
fADC =4 MHZ, RA|N =50Q
ED Differential linearity error T =-401t0 105°C - 1 2
EL Integral linearity error - 15 3
ET Total unadjusted error - 2 3
EO |Offseterror 1.8V <sVppps24V - 1 15
1.8V<sV <24V
EG |Gain error REF+ - 1.5 2 LSB
fADC =4 MHZ, RA|N =500
ED Differential linearity error To=-40t0 105°C - 1 2
EL Integral linearity error - 1 1.5

ADC DC accuracy values are measured after internal calibration.

2. ADC accuracy vs. negative injection current: Injecting a negative current on any 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 analog pins which may potentially inject negative currents.

Any positive injection current within the limits specified for Iy ey and Zlinyeiny in Section 6.3.12 does not affect the ADC
accuracy.

3. Guaranteed by characterization results.
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Package information

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

millimeters inches(!
Symbol
Min Typ Max Typ Min Max

E3 - 7.500 - - 0.2953 -

- 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 -
cce - - 0.080 - - 0.0031

1.

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

Figure 36. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package recommended

footprint
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1.

3

Dimensions are in millimeters.
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LQFP64 device marking

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

Figure 37. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package top view example

Revision code

K

STM32L1L 5L

N\
\4 R&4TE

Product identification!"

Date code

Ww

Pin 1

Y
“/indentifier m O

MSv36611V1

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 67. UFBGA100 7 x 7 mm, 0.5 mm pitch, package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
eee - - 0.15 - - 0.0059
fff - - 0.05 - - 0.002

1.

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

Figure 45. UFBGA1007 x 7
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Table 68. UFBGA100 7 x 7 mm, 0.5 mm pitch, recommended PCB design rules

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm
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