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Functional overview

Note:

Stop mode without RTC

Stop mode achieves the lowest power consumption while retaining the RAM and
register contents. All clocks are stopped, the PLL, MSI RC, HSI and LSI RC, LSE and
HSE crystal oscillators are disabled. The voltage regulator is in the low-power mode.
The device can be woken up from Stop mode by any of the EXTI line, in 8 us. The EXTI
line source can be one of the 16 external lines. It can be the PVD output, the
Comparator 1 event or Comparator 2 event (if internal reference voltage is on). It can
also be wakened by the USB wakeup.

Standby mode with RTC

Standby mode is used to achieve the lowest power consumption and real time clock.
The internal voltage regulator is switched off so that the entire Voorg domain is
powered off. The PLL, MSI RC, HSI RC and HSE crystal oscillators are also switched
off. The LSE or LSl is still running. After entering Standby mode, the RAM and register
contents are lost except for registers in the Standby circuitry (wakeup logic, IWDG,
RTC, LSI, LSE Crystal 32K osc, RCC_CSR).

The device exits Standby mode in 60 ys when an external reset (NRST pin), an IWDG
reset, a rising edge on one of the three WKUP pins, RTC alarm (Alarm A or Alarm B),
RTC tamper event, RTC timestamp event or RTC Wakeup event occurs.

Standby mode without RTC

Standby mode is used to achieve the lowest power consumption. The internal voltage
regulator is switched off so that the entire Vcorg domain is powered off. The PLL, MSI
RC, HSI and LSI RC, HSE and LSE crystal oscillators are also switched off. After
entering Standby mode, the RAM and register contents are lost except for registers in
the Standby circuitry (wakeup logic, IWDG, RTC, LSI, LSE Crystal 32K osc,
RCC_CSR).

The device exits Standby mode in 60 ys when an external reset (NRST pin) or a rising
edge on one of the three WKUP pin occurs.

entering Stop or Standby mode.

The RTC, the IWDG, and the corresponding clock sources are not stopped automatically by

Table 2. Functionalities depending on the operating power supply range

Functionalities depending on the operating power supply range

Operating power supply
range

DAC and ADC
operation

uUsB

Dynamic voltage
scaling range

1/0 operation

VDD= VDDA =165t01.71V

Not functional

Not functional

Range 2 or
Range 3

Degraded speed
performance

Vpp=Vppa= 1.71 to 1.8 V()

Not functional

Not functional

Range 1, Range 2
or Range 3

Degraded speed
performance

VDD=VDDA= 1.8t02.0 V(1)

Conversion time up
to 500 Ksps

Not functional

Range 1, Range 2
or
Range 3

Degraded speed
performance

3
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STM32L162VD STM32L162ZD STM32L162QD STM32L162RD Functional overview

Table 4. Functionalities depending on the working mode (from Run/active down to

standby)
Low- Low- Stop Standby
Ips Run/Active Sleep p;wer ch)wer Wakeup Wakeup
un eep capability capability

CPU Y - Y - - - - -
Flash Y Y Y Y - - - -
RAM Y Y Y Y Y - - -
Backup Registers Y Y Y Y Y - Y -
EEPROM Y Y Y Y Y - - -
Brown-out rest
(BOR) Y Y Y Y Y Y Y -
DMA Y Y Y Y - - - -
Programmable
Voltage Detector Y Y Y Y Y Y Y -
(PVD)
Power On Reset
(POR) Y Y Y Y Y Y Y -
Power Down Rest
(PDR) Y Y Y Y Y - Y -
High Speed
Internal (HSI) Y Y . - - - - -
High Speed
External (HSE) Y Y - - - - - -
Low Speed Internal
(LSI) Y Y Y Y Y - Y -
Low Speed
External (LSE) Y Y Y Y Y - Y -
Multi-Speed
Internal (MSI) Y Y Y Y - - - -
Inter-Connect v Y Y Y - - - -
Controller
RTC Y Y Y Y Y Y Y -
RTC Tamper Y Y Y Y Y Y Y Y
Auto WakeUp
(AWU) Y Y Y Y Y Y Y Y
LCD Y Y Y Y Y - - -
USB Y Y -- - - Y - -
USART Y Y Y Y Y (1) - -
SPI Y Y Y Y - - - -
12C Y Y Y Y - (1) - -

‘Yl DoclD022268 Rev 9 19/154
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Table 6. Legend/abbreviations used in the pinout table (continued)

Name

Abbreviation Definition

Notes

Unless otherwise specified by a note, all I/Os are set as floating inputs during
and after reset

Alternate
functions

Functions selected through GPIOx_AFR registers

Pin
functions | Additional
functions

Functions directly selected/enabled through peripheral registers

3
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Table 8. Alternate function input/output (continued)

Digital alternate function number

AFIO0 | AFIO1 | AFIO2 | AFIO3 | AFIO4 | AFIO5 | AFIO6 | AFIO7 | AFIO8 |.|AFIO11|AFIO12|..| AFIO14 |AFIO15
Port name Alternate function

SYSTEM TIM2 TIM3/4/5 ::)l\/’|191/ 12C1/2 | SPI1/2 SPI3 (USART1/2/3|UART4/5 LCD FSSDN:(O:/ CPRI SYSTEM
PB11 - TIM2_CH4 - - l2c2_spA - - |USART3_RX - SEG11 ; ; S
PB12 ; ; - [TIM10_CH1 I202_SMBA|322|22:\'/\IVZS - |UsART3_cK - SEG12 ; ; S
PB13 ; ; - [TIM9_CH1 ; 2222:8}2'( - |USART3_CTS ; SEG13 ; ; T
PB14 ; ; - [TimMe_cH2 - lsPi2miso| - |USART3 RTS ; SEG14 ; ; (E)\L/J'iNT
PB15 ; ; - [TIM11_CH1 - ISZPS|22:2AE())SI - ; - SEG15 ; ; T
PCO ; ; ; ; ; ; ; ; SEG18 ; TIMx_IC1 S
PC1 ; ; ; ; - ; - ; - SEG19 ; TIMx_IC2 S
PC2 ; ; ; ; - ; - ; - SEG20 ; TIMx_IC3 S
PC3 - . - . - . - . - SEG21 - TIMx_IC4 (E)\L/J'iNT
PC4 . - . . - . - . - SEG22 . TIMx_IC1 (E)\L’J'iNT
pC5 ] ) ; ; ; ; ; ; - SEG23 - TIMx_IC2 T
PCo - - TIM3_CH1 - - J2s2_mck - - - SEG24  [SDIO_D6 | [TIMx_IC3 S
o4 ; ; TIM3_CH2 ; - - |2s3_mck ; - SEG25  [SDIO_D7 | [TIMx_IC4 S
PC8 ; ; TIM3_CH3 ; - ; - ; - SEG26  [SDIO_DO | [TIMx_IC1 T
PCY ; ; TIM3_CH4 ; - ; ; ; - SEG27  [SDIO_D1 | [TIMx_IC2 T

suondiiosap uid
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Table 8. Alternate function input/output (continued)

Digital alternate function number

AFIO0 AFIO1 AFIO2 | AFIO3 | AFIO4 | AFIO5 | AFIO6 AFIO7 AFIO8 |..|AFIO11 |AFIO12|.. AFIO14 AFIO15
Port name Alternate function

SYSTEM TIM2 TIM3/4/5 ::)l\/’|191/ 12C1/2 | SPI1/2 SPI3 (USART1/2/3|UART4/5 LCD FSSDN:(O:/ CPRI SYSTEM
PD8 ; ; ; ; ; ; - |usART3_TX ; SEG28  |D13/DA13| [TIMx_ICH E\GENT
PDY ; ; ; ; - ; - |USART3_RX - SEG29  [D14/DA14| [TIMx_IC2 e
PD10 ; - - - - - - |usART3_ck - SEG30  |D15/DA15| [TIMx_IC3 T
PD11 - - - - - - - |usarTs_cTs - SEG31  |A16 TIMx_IC4 S
PD12 - - TIM4_CH1 - - - - |USART3_RTS - SEG32  |A17 TIMx_IC1 T
PD13 ; ; TIM4_CH2 ; ; ; ; ; ; SEG33  |A18 TIMx_IC2 S
PD14 ; ; TIM4_CH3 ; - ; - ; - SEG34  [DO/DAO | [TIMx_IC3 S
PD15 ; ; TIM4_CH4 ; ; ; ; ; - SEG35 |D1/DA1 | [TIMx_IC4 S
PEO ; ; TIM4_ETR [TIM10_CH1 - - - - - SEG36  |NBLO TIMx_IC1 T
PE1 ; - - [TIM11_cH1 - - - - - SEG37 | NBL1 TIMx_IC2 (E)\L’J'iNT
PE2 TRACECK . TIM3_ETR . . . . . . SEG38 |A23 TIMx_IC3 (E)\L/J'iNT
PE3 TRACEDO ; TIM3_CH1 ; ; ; ; ; ; SEG39 |A19 TIMx_IC4 S
PE4 TRACED1 ; TIM3_CH2 ; ; ; ; ; ; - |20 TIMx_IC1 E\L/JENT
PES5 TRACED2 ; - [TIM9_CH1 - ; - ; - - A TIMx_IC2 S
PE6-WKUP3 TRACED3 : - |TimMe_cH2 ; ; ; ; ; ; ; TIMx_IC3 (E)\L/J'iNT

suondiiosap uid
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Electrical characteristics

4. Positive current injection is not possible on these I/Os. A negative injection is induced by V|y<Vgs. linypin) must never be
exceeded. Refer to Table 9 for maximum allowed input voltage values.

5. A positive injection is induced by V |y > Vpp while a negative injection is induced by V|y < Vsg. liyypiny Must never be

exceeded. Refer to Table 9: Voltage characteristics for the maximum allowed input voltage values.

6. When several inputs are submitted to a current injection, the maximum Zljy i) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 11. Thermal characteristics

Symbol Ratings Value Unit
Tste Storage temperature range —65 to +150 °C
T, Maximum junction temperature 150 °C
6.3 Operating conditions
6.3.1 General operating conditions
Table 12. General operating conditions
Symbol Parameter Conditions Min Max Unit
fucLk | Internal AHB clock frequency - 0 32
focLk | Internal APB1 clock frequency - 0 32 MHz
fecLk2 | Internal APB2 clock frequency - 0 32
BOR detector disabled 1.65 3.6
BOR detector enabled, at 18 36
Vpp |Standard operating voltage power on ' ' Vv
BOR detector disabled, after 165 36
power on
Analog operating voltage 165 36
Ve (ADC and DAC not used) Must be the same voltage as ' ' v
DDA 2
Analog operating voltage VDD( ) 18 36
(ADC or DAC used) ' '
FT pins; 2.0 V Vpp 0.3 5.5()
FT pins; Vpp < 2.0 V 0.3 5.250)
ViN | /O input voltage \Y
BOOTO pin 0 5.5
Any other pin -0.3 Vpp+0.3
LQFP144 package - 500
LQFP100 package - 465
Power dissipation at TA = 85 °C for
Po | suffix 6 or TA = 105 °C for suffix 74 | LQFP64 package - 435 mw
UFBGA132 - 333
WLCSP64 package - 435
T Ambient temperature for 6 suffix version | Maximum power dissipation(5) -40 85 c
A o
Ambient temperature for 7 suffix version | Maximum power dissipation -40 105
‘Yl DoclD022268 Rev 9 63/154
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Electrical characteristics

Table 22. Typical and maximum current consumptions in Standby mode

Symbol Parameter Conditions Typ | Max(" | unit
Tp=-40°Cto25°C
Vpp = 1.8V 0.82 i
RTC clocked by LS| (no | |A= #40°Ct025°C | 115 19
independent watchdog) | Tp =55 °C 1.15 2.2
Tp=85°C 1.65 4
Iop Supply current in Ta=105°C 275 | 8.3@
(Standby | Standby mode with RTC . .
with RTC) | enabled Ta=-40°Ct025°C | | o ]
VDD =18V ’
RTC clocked by LSE [ "_ 40 °C to 25 °C 1.35 .
external quartz (no A . A
independent Tp=55°C 1.55 ; H
watchdog)(®) T.= 85 °C o1
A= : -
Tp=105°C 3.3 -
Independent watchdog — 0o R
and LS! enabled Tp=-40°Cto25°C 1 1.7
| Supply current in Tpo=-40°Cto25°C | 0.305 0.6
DD Standby mode (RTC S
(Standby) disabled) Independent watchdog | Ta =55 °C 0.365 0.9
and LSI OFF To=85°C 066 | 275
Tp=105°C 2 7@
Ipp Supply current during
(WU from |wakeup time from - Tp=-40°Cto25°C 1 - mA
Standby) | Standby mode

Guaranteed by characterization results, unless otherwise specified.

2. Guaranteed by test in production.

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

3

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

DocID022268 Rev 9
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Table 27. HSE oscillator characteristics(1(2)

Symbol Parameter Conditions Min | Typ Max Unit
fosc N Oscillator frequency - 1 24 MHz
Rr Feedback resistor - - | 200 - kQ
Recommended load
capacitance versus
C equivalent serial Rg=30Q - 20 - pF
resistance of the crystal
(Re)®
VDD= 3.3 V,
luse HSE driving current ViN = VggWith 30 pF | - - 3 mA
load
C =20 pF _ i 2.5 (startup)
HSE oscillator power fosc = 16 MHz 0.7 (stabilized)
IbD(HSE) : mA
consumption C=10pF 2.5 (startup)
fosc = 16 MHz 0.46 (stabilized)
Oscillator
9m transconductance Startup 351 - ) mA N
tSU(HSE)(4) Startup time Vpp is stabilized - 1 - ms

Resonator characteristics given by the crystal/ceramic resonator manufacturer.

2. Guaranteed by characterization results.

The relatively low value of the RF resistor offers a good protection against issues resulting from use in a humid

environment, due to the induced leakage and the bias condition change. However, it is recommended to take this point into
account if the MCU is used in tough humidity conditions.

4. tsynsk) 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.

82/154

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 16). C; 4 and C| 5 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.

DocID022268 Rev 9
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6.3.14 /0 port characteristics

General input/output characteristics

Unless otherwise specified, the parameters given in Table 55 are derived from tests
performed under the conditions summarized in Table 12. All I/Os are CMOS and TTL

compliant.
Table 49. 1/O static characteristics
. Min .
Symbol Parameter Conditions Typ Max | Unit
0.3Vpp
VL Input low level voltage - - - M
Standard 1/0O - -
0.7V, \Y,
Vi Input high level voltage FT /0 bD - -
BOOTO I/O - -
I/O Schmitt trigger voltage 10%
Vhys hysteresis(z) Standard 1/0 - VDD(3) -
Vss<ViN<Vpp ) )
1/0s with LCD *50
Vss<ViN<Vpp
I/Os with analog - - 150
switches
Vss <ViN<Vpp nA
1/Os with analog - - +50
lkg | Input leakage current® switches and LCD
Vss<ViN<Vpp . )
1I0s with USB +250
Vss <Vin<Vpp ) . +50
Standard 1/Os -
FT /O
- - 10 uA
VDD < V|N < 5V
Weak pull-up equivalent
Rpy resistor(1®) V|n=Vss 30 45 60 kQ
Weak pull-down equivalent 3
Rep resistor®) Vin= VoD 30 45 60 kQ
Cpo I/O pin capacitance - - 5 - pF

Guaranteed by test in production
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 M 0N =

Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS.

3
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Electrical characteristics

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 26 and
Table 51, respectively.

Unless otherwise specified, the parameters given in Table 51 are derived from tests
performed under the conditions summarized in Table 12.

Table 51. /0 AC characteristics(!

OSPEEDRX
[1:0] bit Symbol Parameter Conditions Min | Max@ | Unit
value(!
C_=50pF, Vpp=2.7Vto 3.6V - 400
fmax(o)ut | Maximum frequency(®) CL 0 oF VDD 165V 1027V 200 kHz
L=oUpF Vpp=1. 0 <. -
00
C_=50pF, Vpp=2.7Vto 3.6V - 625
tiojout Output rise and fall time L Bo ns
tr1ojout C_=50pF, Vpp=1.65Vto2.7V - 625
C_=50pF, Vpp=2.7Vto 3.6V - 2
fmax(O)out | Maximum frequency® ey 1 MHz
L= pr, Vpp=1. to 2. -
01
C_=50pF, Vpp=2.7Vto 3.6V - 125
iojout Output rise and fall time L bb ns
tr1ojout C_L=50pF,Vpp=165Vt02.7V - 250
C_=50pF, Vpp=2.7Vto 3.6V - 10
Fmax(0jout | Maximum frequency(®) C =50 bF v 165V 1027V 5 MHz
L= prF, Vpp=1. to 2. -
10
C_=50pF, Vpp=2.7Vto 3.6V - 25
tiojout Output rise and fall time = bo ns
tr1ojout C_=50pF, Vpp=165Vt02.7V - 125
C_.=30pF, Vpp=27Vto3.6 V - 50
Fmax(i0)out | Maximum frequency(®) c 0OF Vv 165V 1027V 5 MHz
=50p =1.65Vto27 -
L » VDD
1
C_=30pF, Vpp=2.7Vto 3.6V - 5
tiojout Output rise and fall time L Bo
t10)out C_=50pF, Vpp=165V1t027V - 30
Pulse width of external ns
- texTipw | Signals detected by the - 8 -
EXTI controller

1. The I/O speed is configured using the OSPEEDRXx[1:0] bits. Refer to the STM32L151xx, STM32L152xx and STM32L162xx
reference manual for a description of GPIO Port configuration register.

3

Guaranteed by design.

The maximum frequency is defined in Figure 26.
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6.3.19 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 63 are guaranteed by design.

Table 62. ADC clock frequency

Symbol | Parameter Conditions Min Max Unit
VRer+ = Vbpa 16
VRer+< VppA 8
2.4V Vppa 36V VRep+> 24V
‘ ADC clock raxggigz 2 VRrer+< Vbpa 0.480 4 MH
ADC | frequency VRer+ 2.4V : z
VReF+ = VDDA 8
1.8V Vppp 2.4 V ’
VRer+ < Vppa 4
Voltage range 3 4

Table 63. ADC characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 1.8 - 3.6
Vger+ | Positive reference voltage - 1.8(1 - VbDA Y%
Vgrer. | Negative reference voltage - - Vssa -
lyppa | Current on the Vppa input pin - - 1000 1450
MA
lyrer® | Current on the Viger input pi Peak - 400 7o
VREF urrent on the Viggg INnput pin
Average - 450
Van | Conversion voltage range(®) - o - VREF+ V
Direct channels - - 1
12-bit sampling rate Msps
Multiplexed channels - - 0.76
Direct channels - - 1.07
10-bit sampling rate Msps
; Multiplexed channels - - 0.8
S Direct channels - - 1.23
8-bit sampling rate Msps
Multiplexed channels - - 0.89
Direct channels - - 1.45
6-bit sampling rate Msps
Multiplexed channels - - 1

3
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Electrical characteristics

Table 66. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Vppa = 3.3V
VRef+ = 3.0V ) )
Tpo=0t050°C 20 10 0
DAC output buffer OFF
dOffset/dT() Offsf?t grrortemperature WV/eC
coefficient (code 0x800) |y, = 3.3V
VRger+ = 3.0V
To=0t050°C 0 20 50
DAC output buffer ON
CL <50 pF, R 25 kQ o o
DAC output buffer ON - |+0.1/-0.2%| +0.2/-0.5%
Gain(" Gain error(?) c %
No RL’ L <50 pF _ ~ 0 _ o,
DAC output buffer OFF *07-0.2% +0/-04%
Vppa = 3.3V
VRef+ = 3.0V ) )
Tpo=0t050°C 10 2 0
i DAC output buffer OFF
dGain/dT™M Gallrc\f.e.rror temperature Ve
coefficient VDDA =3.3V
VRger+ = 3.0V ) )
TA=01050°C 40 8 0
DAC output buffer ON
CL <50 pF, R 25 kQ ) 12 30
DAC output buffer ON
TUEM Total unadjusted error LSB
No RL’ C|_ <50 pF . 8 12
DAC output buffer OFF
Settling time (full scale:
for a 12-bit code
transition between the
tseTTLING lowest and the highest | C_ <50 pF, R =5 kQ - 7 12 us
input codes till
DAC_OUT reaches final
value +1LSB
Max frequency for a
correct DAC_OUT
change (95% of final
Update rate value) with 1 LSB C_ <50 pF, R 25 kQ - - 1 Msps
variation in the input
code
Wakeup time from off
state (setting the ENXx bit
tWAKEUP in the DAC Control CL <50 pF, RL >5kQ - 9 15 us
register)®)
Vppa supply rejection
PSRR+ ratio (static DC CL <50 pF, R 25 kQ - -60 -35 dB
measurement)
1. Data based on characterization results.
2. Connected between DAC_OUT and Vgga.
3. Difference between two consecutive codes - 1 LSB.
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7.3 LQFP64, 10 x 10 mm, 64-pin low-profile quad flat package

information
Figure 46. LQFP64, 10 x 10 mm, 64-pin low-profile quad flat package outline
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2 o
E cce ~¥Y ; ) \; 7 ;
‘4 D o <x K
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PIN 1 1 16
IDENTIFICATION »Cle
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1. Drawing is not to scale.

Table 75. LQFP64, 10 x 10 mm 64-pin 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 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -

3
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Marking of engineering samples

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

Figure 48. LQFP64 10 x 10 mm, 64-pin low-profile quad flat package top view example

Revision code

R

STM32L1LEk2

"\
\ RDThE

Product identification”

Date code

Y wWww

Pin 1

“/indentifier m Q

MSv36698V1

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

3
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Package information

3

Table 76. UFBGA132, 7 x 7 mm, 132-ball ultra thin, fine-pitch ball grid array

package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
ddd - - 0.080 - - 0.0031
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

recommended footprint

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

Figure 50. UFBGA132, 7 x 7 mm, 132-ball ultra thin, fine-pitch ball grid array package

Dpad —p

|[¢——Dsm ———»

Pitch 0.5 mm
D pad 0.27 mm
Dsm 0.35 mm typ (depends on

the soldermask registration
tolerance)

Solder paste

0.27 mm aperture diameter

ai15495
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Part numbering STM32L162VD STM32L162ZD STM32L162QD STM32L162RD

8 Part numbering

Table 80. STM32L162xD ordering information scheme

Example: STM32 L162V D T 6 D TR

Device family
STM32 = ARM-based 32-bit microcontroller

Product type

L = Low-power

Device subfamily
162: Devices with LCD

Pin count

R = 64 pins
V =100 pins
Z = 144 pins
Q =132 pins

Flash memory size

D = 384 Kbytes of Flash memory

Package
H=BGA
T=LQFP
Y = WLCSP64

Temperature range

6 = Industrial temperature range, —40 to 85 °C
7 = Industrial temperature range, —40 to 105 °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 the nearest ST sales office.
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Table 81. Document revision history (continued)

Date

Revision

Changes

13-June-2014

5
(continued)

Added Vpp= 1.71 to 1.8 V operating power supply range in Table 2:
Functionalities depending on the operating power supply range

Updated “SDA data hold time” and “SDA and SCL rise time” values
and added “Pulse width of spikes that are suppressed by the analog
filter” row in Table 54: I12C characteristics.

Added Input Voltage in Table 12: General operating conditions.
Modified t ock values in Table 32: PLL characteristics.

Updated Table 49: I/O static characteristics. Updated conditions in
Table 50: Output voltage characteristics.

Removed minimum values for fg in Table 63: ADC characteristics.
Updated Figure 37: Typical connection diagram using the ADC.

Updated Table 68: Temperature sensor calibration values. Removed
figures “Power supply and reference decoupling (Vrgg+ not connected
to Vppa) and “Power supply and reference decoupling(Vrgg+
connected to Vppa).Removed note 4 in Table 69: Temperature sensor
characteristics.

Updated Table 66: DAC characteristics

Added Table 50: UFBGA132, 7 x 7 mm, 132-ball ultra thin, fine-pitch
ball grid array package recommended footprint..

Updated the conditions in Table 24: Low-power mode wakeup timings.

Removed ambiguity of “ambient temperature” in the electrical
characteristics description.

23-Oct-2014

Updated Section 3.19: Communication interfaces putting 12S
characteristics inside.

Updated DMIPS features in cover page and Section 2: Description.
Updated max temperature at 105°C instead of 85°C in the whole
datasheet.

Updated current consumption in Table 18: Current consumption in
Sleep mode.

Updated Table 23: Peripheral current consumption with new measured
current values.

Updated Table 65: Maximum source impedance RAIN max adding
note 2.

06-Feb-2015

Updated Section 7: Package information with new package device
marking.
Updated Figure 8: Memory map.

3
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Table 81. Document revision history (continued)

Date Revision Changes

Updated Section 7: Package information structure: paragraph titles
and paragraph heading level.

Updated Section 7.1: LQFP144, 20 x 20 mm, 144-pin low-profile quad
flat package information removing gate mark in Figure 42 and adding
text for device orientation versus pin1 identifier.

Updated Section 7.2: LQFP100, 14 x 14 mm, 100-pin low-profile quad
flat package information removing gate mark in Figure 45 and adding
note for device orientation versus pin 1 identifier.

Updated Section 7: Package information for all other package device
markings adding text in for device orientation versus pin 1 or ball A1
02-Apr-2015 8 identifier.

Added Figure 53: WLCSP64, 0.4 mm pitch wafer level chip scale
package recommended footprint and Table 78: WLCSP64, 0.4 mm
pitch package recommended PCB design rules.

Updated Table 7: STM32L162xD pin definitions ADC inputs.

Updated Table 15: Embedded internal reference voltage temperature
coefficient at 100ppm/°C.

and table footnote 3: “guaranteed by design” changed by “guaranteed
by characterization results”.

Updated Table 71: Comparator 2 characteristics new maximum
threshold voltage temperature coefficient at 100ppm/°C.

Updated cover page putting eight SPIs in the peripheral
communication interface list.

Updated Table 1: Ultra-low-power STM32L162xD device features and
peripheral counts SPI and 12S lines.

Updated Table 46: ESD absolute maximum ratings CDM class Il by
10-Feb-2016 9 class Ill.

Updated all the notes, removing ‘not tested in production’.

Updated Table 9: Voltage characteristics adding note about VRgg. pin.
Updated Table 4: Functionalities depending on the working mode (from
Run/active down to standby) LS| and LSE functionalities putting “Y” in
Standby mode.
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