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Functional overview STM32L151x6/8/B-A STM32L152x6/8/B-A

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

Functionalities depending on the operating power supply range

Operating power

supply range DAC and ADC USB Dynamicvoltage |, o otion
operation scaling range
Range 1,

Conversion time

= i ) i
Vpp=20to24V up to 500 Ksps Functional Range 2 or Full speed operation
Range 3
Conversion time Range 1,
Vpp =2.41t03.6 V Functional@ Range 2 or | Full speed operation
up to 1 Msps Range 3

1. CPU frequency changes from initial to final must respect "Fcpy initial < 4*F¢py final" to limit Vo ore drop
due to current consumption peak when frequency increases. It must also respect 5 us delay between two
changes. For example to switch from 4.2 MHz to 32 MHz, you can switch from 4.2 MHz to 16 MHz, wait
5 us, then switch from 16 MHz to 32 MHz.

2. Should be USB-compliant from 1/O voltage standpoint, the minimum Vpp is 3.0 V.

Table 4. CPU frequency range depending on dynamic voltage scaling

CPU frequency range Dynamic voltage scaling range

16 MHz to 32 MHz (1ws)

32 kHz to 16 MHz (Ows) Range 1

8 MHz to 16 MHz (1ws) Range 2

32 kHz to 8 MHz (Ows) ?
2.1 MHz to 4.2 MHz (1ws) Range 3

32 kHz to 2.1 MHz (Ows)

3
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3.7

3.8

24/129

Memories

The STM32L151x6/8/B-A and STM32L152x6/8/B-A devices have the following features:

e Upto 32 Kbytes of embedded RAM 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:
— 32, 64 or 128 Kbyte of embedded Flash program memory
— 4 Kbytes of data EEPROM
—  Options bytes
The options bytes are used to write-protect or read-out-protect the memory (with 4 KB
granularity) and/or readout-protect the whole memory with the following options:
—  Level 0: no readout protection

—  Level 1: memory readout protection, the Flash memory cannot be read from or
written to if either debug features are connected or boot in RAM is selected

—  Level 2: chip readout protection, debug features (Cortex-M3 JTAG and serial wire)
and boot in RAM selection disabled (JTAG fuse)
The whole non-volatile memory embeds the error correction code (ECC) feature.

The user area of the Flash memory can be protected against Dbus read access by the
PCROP feature (see RM0038 for details).

DMA (direct memory access)

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, 1°C, USART, general-purpose timers
and ADC.

3
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3.10.1

3.10.2

3.1

26/129

Temperature sensor

The temperature sensor Tgense generates a voltage Vgense that varies linearly with
temperature.

The temperature sensor is internally connected to the ADC_IN16 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.

To improve the accuracy of the temperature sensor measurement, each device is
individually factory-calibrated by ST. The temperature sensor factory calibration data are
stored by ST in the system memory area, accessible in read-only mode, see Table 59:
Temperature sensor calibration values.

Internal voltage reference (VReriNT)

The internal voltage reference (VregnT) Provides a stable (bandgap) voltage output for the
ADC and Comparators. VgregnT IS internally connected to the ADC_IN17 input channel. It
enables accurate monitoring of the Vpp value (when no external voltage, VREF+, is
available for ADC). The precise voltage of Vg nT is individually measured for each part by
ST during production test and stored in the system memory area. It is accessible in read-
only mode see Table 17: Embedded internal reference voltage.

DAC (digital-to-analog converter)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs. The chosen design structure is composed of integrated
resistor strings and an amplifier in non-inverting configuration.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channels’ independent or simultaneous conversions

e  DMA capability for each channel (including the underrun interrupt)

e external triggers for conversion

e input reference voltage Vrer+

Eight DAC trigger inputs are used in the STM32L151x6/8/B-A and STM32L152x6/8/B-A

devices. The DAC channels are triggered through the timer update outputs that are also
connected to different DMA channels.

3
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3.15.1

3.15.2

3.15.3

3.15.4

3

General-purpose timers (TIM2, TIM3, TIM4, TIM9, TIM10 and TIM11)

There are six synchronizable general-purpose timers embedded in the STM32L151x6/8/B-A
and STM32L152x6/8/B-A devices (see Table 7 for differences).

TIM2, TIM3, TIM4

These timers are based on a 16-bit auto-reload up/down-counter and a 16-bit prescaler.
They feature 4 independent channels each for input capture/output compare, PWM or one-
pulse mode output. This gives up to 12 input captures/output compares/PWMs on the
largest packages.

The TIM2, TIM3, TIM4 general-purpose timers can work together or with the TIM10, TIM11
and TIM9 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, TIM4 all 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.

TIM10, TIM11 and TIM9

TIM10 and TIM11 are based on a 16-bit auto-reload upcounter. TIM9 is based on a 16-bit
auto-reload up/down counter. They include a 16-bit prescaler. TIM10 and TIM11 feature one
independent channel, whereas TIM9 has two independent channels for input capture/output
compare, PWM or one-pulse mode output. They can be synchronized with the TIM2, TIM3,
TIM4 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.

Basic timers (TIM6 and TIM7)

These timers are mainly used for DAC trigger generation. They can also be used as generic
16-bit time bases.

SysTick timer

This timer is dedicated to the OS, but could also be used as a standard downcounter. It is
based on a 24-bit down-counter with autoreload capability and a programmable clock
source. It features a maskable system interrupt generation when the counter reaches 0.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit down-counter and 8-bit prescaler. It is
clocked from an independent 37 kHz internal RC and, as it operates independently of the
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog
to reset the device when a problem occurs, or as a free-running timer for application timeout
management. It is hardware- or software-configurable through the option bytes. The counter
can be frozen in debug mode.
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Pin descriptions

3

Figure 8. STM32L15xCxxxA UFQFPN48 pinout

o
'_

2‘ 2‘ o) 0o O N © v ¥ o =©° ¥

a %] m m @] m [aa] oM m Jai] < <

> > o o [a0] o o o o o o o

AR R

1 1 1 1 1 | I I B | 1 1 1 1 1

N_J N_J N_J N_J N_J N_J N_J N_J N_J \_J \N_J \_J

8 47 46 45 44 43 2 4 40 3 3} I
Vico [C i1 36 ___| Voo 2
PC13-WKUP2 [~ 12 351__ | Vss_2
PC14-0SC32_IN [~ 13 34 _|PA13
PC15-0SC32_OUT [ __1 4 33| pat2
PHO-OSC_IN [ __15 32/___| PA11
PH1-0SC_OUT [~ Ji6 31___|Pat0

UFQFPN48

NRST [ __17 301___| PA9
Vgsa [_ 18 29 ""|Pas
Vooa [_ 19 28___| PB15
PAO-WKUP1 [~ 110 27 __] PB4
PAT [_ i 11 26 ~~pe13
PA2 [TTi12 25 "] pPB12

13 14 15 16 17 18 19 20 21 22 23 24

Y (Y Yy Yy Yy Oy Oy MYy Y (Y (Y M

NG - S - - - A - - R

m £ v o N~ 9 = o e = - T

g &8 £ £ &£ 2 8 2 a o g 18

o o > >

ai15695d
1. This figure shows the package top view.
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Pin descriptions

STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 9. STM32L151x6/8/B-A and STM32L152x6/8/B-A pin definitions (continued)

Pins Pins functions
o)
<
z - | 2
& o 2 Main
< | 8 ©
§ § b g g Pin name g 2 | function® Additional
o - .
,_6 § E g 5 E 5 (after reset) | Alternate functions functions
- F1 5|9 -
a
[T
g
-l
20| - | -|kt] - VRer. s | - VRer. - -
G1
21| - @ | L] - VREF+ S| - VREF+ - -
22 |13 |H1| M1 | 9 Vbpa s | - Voo - -
WKUP1/
23 |14 | G2| L2 | 10 PAO-WKUP1 /10| FT PAO TL|J|\S/|§RC-;I—|?|?C;$|/Q CAO?/I(I:D_'IlNI(I)\I/P
- /RTC_TAMP2
USART2_RTS/ ADC_IN1/
24 115 | H2 ) M2 11 PAT Vo | FT PAT TIM2_CH2/LCD_SEGO | COMP1_INP
USART2_TX/
25 |16 | F3 | K3 | 12 PA2 /1O | FT PA2 EMS_SE?; Cgli/lcl:’_‘llNIil/P
LCD_SEG1
USART2_RX/
26 |17 |G3| L3 | 13 PA3 o | TC PA3 L N
LCD_SEG2
27 |18 |c2| E3 | - Vss 4 s | - Vss 4 - -
28 |19 (D2 | H3 | - Voo, 4 - Voo, 4 - -
ADC _IN4/
SPI1_NSS —
29 |20 |H3 | M3 | 14 PA4 /0| TC PA4 ARTI'ZSC/K DAC_OUT1/
USART2_ COMP1_INP
ADC._IN5/
30 | 21| F4| K4 | 15 PA5 o | Tc PA5 Tll\ig ll)_HS‘IC}é/TR DAC_OUT2/
—~ COMP1_INP
SPI1_MISO/TIM3_CH1/ ADC_IN6/
31122 |G4| L4 |16 PAB Vo | FT PAG LCD_SEG3/TIM10_CH1| COMP1_INP
SPI1_MOSITIM3_CH2/ | ADC_IN7/
32 |23 | H4 | M4 |17 PAT Vo | FT PA7 LCD_SEG4/TIM11_CH1 | COMP1_INP
33 |24 |H5| K5 - PC4 /1O | FT PC4 LCD_SEG22 ég'\?ﬁl,lN:S{D
34 |25 |H6| L5 - PC5 /1O | FT PC5 LCD_SEG23 C')A(IDDI\(/I:E!]N:[?]L
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Electrical characteristics

STM32L151x6/8/B-A STM32L152x6/8/B-A

6.1.7 Optional LCD power supply scheme

Figure 13. Optional LCD power supply scheme
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1. Option 1: LCD power supply is provided by a dedicated VLCD supply source, VSEL switch is open.

2. Option 2: LCD power supply is provided by the internal step-up converter, VSEL switch is closed, an

external capacitance is needed for correct behavior of this converter.

6.1.8 Current consumption measurement

Figure 14. Current consumption measurement scheme
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Electrical characteristics STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 15. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min | Typ | Max | Unit
Falling edge 1.67 1.7 1.74
VBoRO Brown-out reset threshold 0
Rising edge 169 | 1.76 | 1.8
Falling edge 1.87 | 1.93 | 1.97
VBoR1 Brown-out reset threshold 1
Rising edge 1.96 | 2.03 | 2.07
Falling edge 222 | 230 | 2.35
VBoRr2 Brown-out reset threshold 2 \
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
vV Programmable voltage detector Falling edge 18 | 185 | 1.88
PVDO" I 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 V
Rising edge 247 | 254 | 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
Falling edge 297 | 3.05 | 3.09
VPVD6 PVD threshold 6
Rising edge 3.08 | 3.15 | 3.20
BORO threshold - 40 -
Viyst | Hysteresis voltage Al BOR and PVD thresholds | [ o0 | . | ™

excepting BORO

1. Guaranteed by characterization.

2. Valid for device version without BOR at power up. Please see option "D" in Ordering information scheme for more details.

3

58/129 DocID024330 Rev 4




STM32L151x6/8/B-A STM32L152x6/8/B-A

Electrical characteristics

3

Table 22. Current consumption in Low-power sleep mode

Symbol | Parameter Conditions Typ I\I(I1a)x Unit
MSI clock, 65 kHz
fHCLK =32 kHz TA =-40°Cto25°C| 5.5 -
Flash OFF
MSI ClOCk, 65 kHz TA =-40°Cto25°C 15 16
fHCLK =32 kHz TA =85°C 20 23
All Flash ON Tp =105 °C 24 | 26
peripherals Ta=-40°C 10 25 °C| 1 16
OFF,Vpp  |MSI clock, 65 kHz | 1A= 40°Ct025 S
I(r)o:rin(; .\(/35 \ fucLk = 65 kHz, Tp=85°C 205| 23
' Flash ON Tp=105°C 254 27
Tp=-40°Cto25°C| 18 20
Supply MSI clock, 131 kHz Tp = 55°C 21 22
current in fHCLK =131 kHz, -
llege(IF;)P Low-power Flash ON TaA=85°C 23 | 27
sleep Tpo=105°C 28 31
mode
Tp,=-40°Cto25°C| 15 16 uA
MSI clock, 65 kH
clock, Z ITa=85°C 20 | 22
fHCLK =32 kHz
Tp=105°C 24 26
TIM9 and . .
clock,
enabled, Z [14=85°C 205 23
Flash ON, |frcLk =65 kHz
Vpp from Tp=105°C 254 | 27
1.65Vto To=-40°Cto25°C| 18 | 20
3.6V
MSI clock, 131 kHz | TA=55°C 21 | 22
fuok =131kHz |1, =85°C 23 | 27
Tp=105°C 28 30
Max
allowed
Iop Max | currentin Vop from
1.65Vto - - - 200
(LP Sleep) | Low-power
36V
Sleep
mode
1. Guaranteed by characterization results, unless otherwise specified.
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6.3.6 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard GPIO. The
external clock signal has to respect the I/O characteristics in Section 6.3.13. However, the
recommended clock input waveform is shown in Figure 15.

Table 27. High-speed external user clock characteristics(?)

Symbol Parameter Conditions Min Typ Max Unit
CSSisonor
PLL is used !
FisE oxt User external clock source 8 32 MHz
- | frequency CSSisoff,PLL |
not used
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp
Vuser | OSC_IN input pin low level voltage Vss 0.3Vpp
tw(HSEH) OSC_IN high or low time - 12 - -
tw(HsEL) s
(HSE) | OSC_IN rise or fall time - - 20
tiHsE)
Cinnse) | OSC_IN input capacitance - - 26 - pF

1. Guaranteed by design.

Figure 15. High-speed external clock source AC timing diagram
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Electrical characteristics

3

Figure 17. HSE oscillator circuit diagram
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1. Rgxr value depends on the crystal characteristics.

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

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 14. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 30. LSE oscillator characteristics (f_gg = 32.768 kHz)(")

Symbol Parameter Conditions Min | Typ | Max | Unit
floe If_rz\(/]vusép;]iid external oscillator ) - 132768 ) KkHz
Rg Feedback resistor - - 1.2 - MQ
Recommended load capacitance
c® versus equivalent serial Rg = 30 kQ - 8 - pF
resistance of the crystal (RS)(3)
ILse LSE driving current Vpp=33V,V|y=Vsgs| - - 1.1 MA
Vpp=1.8V - 450 -
Iob (LsE) tf:sjﬁchtl;tsr current Vpp = 3.0V _ 600 _ nA
Vpp = 3.6V - 750 -
Im Oscillator transconductance - 3 - - AV
tSU(LSE)(4) Startup time Vpp is stabilized - 1 - s

1. Guaranteed by characterization results.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator

design gui

de for ST microcontrollers”.

3. The oscillator selection can be optimized in terms of supply current using an high quality resonator with
small Rg value for example MSIV-TIN32.768kHz. Refer to crystal manufacturer for more details.

4. tsy(sk) is the startup time measured from the moment it is enabled (by software) to a stabilized
32.}68 Hz oscillation is reached. This value is measured for a standard crystal resonator and it can vary
significantly with the crystal manufacturer.
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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 19 and
Table 45, respectively.

Unless otherwise specified, the parameters given in Table 45 are derived from tests
performed under ambient temperature and Vpp supply voltage conditions summarized in

Table 14.
Table 45. /0 AC characteristics(!)
OSPEEDRXx
[1:0] bit | Symbol Parameter Conditions Min | Max® | Unit
value(")
C_=50pF, Vpp=2.7Vto 3.6V - 400
fmax(o)out | Maximum frequency® L op kHz
00 C_=50pF, Vpp=1.65Vt0 2.7V - 400
t C_=50pF, Vpp=2.7Vto 3.6V - 625
fO)out 1 Output rise and fall time L bo ns
trio)jout C_=50pF, Vpp=1.65Vto2.7V - 625
C_=50pF, Vpp=2.7Vto 3.6V - 2
fmax(0)ut | Maximum frequency®) MHz
o C_=50pF, Vpp=1.65Vto2.7V - 1
t C_L=50pF, Vpp=2.7Vto 3.6V - 125
f0)out 1 Output rise and fall time L bo ns
tr10)out C_ =50 pF, Vpp=1.65Vt0 2.7V - 250
C_=50pF, Vpp=2.7Vt0 3.6V - 10
Fmax(0jout | Maximum frequency(®) L bo MHz
10 C_=50pF, Vpp=1.65Vto 2.7V - 2
t C_L=50pF, Vpp=2.7Vto 3.6V - 25
fO)ut 1 output rise and fall time L bo ns
tr1o)out C_ =50 pF, Vpp=1.65Vt02.7V - 125
C_L=50pF, Vpp=27Vto3.6V - 50
Fmax(io)out | Maximum frequency® L op MHz
1" C|_=50 pF,VDD=165Vt027V - 8
t C_=30pF, Vpp=2.7Vto 3.6V - 5
fO)out 1 Output rise and fall time L bo
trio)jout 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 OSPEEDRX[1:0] bits. Refer to the reference manual for a description of GPIO Port
configuration register.

2. Guaranteed by design.

The maximum frequency is defined in Figure 19.

3
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Figure 22. SPI timing diagram - slave mode and CPHA =0

NSS input \ /.

tsu(Nss) _! ! te(SCK) ———— th(NSS) re——!;
X X | e 1 1!
1 1
£ |CPOL=0 ! tw(SCKH) 'y 1 : ¥ | :
& [cPHA=0 1 tw(SCKL) 1! n \ % \ .
@ |CPOL=1 , . . | | / !
o . : '
X - 1
| ' — ! n tr(sCK) . |
oo de—s 1 ST OO s o
1 L - - ) I
MISO !
OUTPUT_( ;: MSB ouT X BIT6 OUT X BT )'-
tsu(SI)->|—:<l—
I 1
MOS| -
INPUT X : MSB IN X BIT1 IN X LSBIN X

1
—th(Sl) —
ail4134c

Figure 23. SPI timing diagram - slave mode and CPHA = 1(1)
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp
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Electrical characteristics

STM32L151x6/8/B-A STM32L152x6/8/B-A

6.3.18 DAC electrical specifications
Data guaranteed by design, unless otherwise specified.
Table 58. DAC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa Analog supply voltage - 1.8 - 3.6 \Y,
VREF+ Reference supply voltage VRer+ Must always be below 1.8 - 3.6 Y
Vbpa
VREE- Lower reference voltage - Vssa V
Current consumption on No load, middle code (0x800) - 130 220 MA
[ (M| Vrer+ supply
DDVREF+ VREF: =33V No load, worst code (0x000) - 220 350 MA
Current consumption on No load, middle code (0x800) - 210 320 MA
Ippal” Vbpa supply
Vppa = 3.3V No load, worst code (0xF1C) - 320 520 MA
Connected to V 5 - -
Rp Resistive load DAC output SSA kQ
buffer ON | Connected to Vppa | 25 - -
CL Capacitive load DAC output buffer ON - - 50 pF
Ro Output impedance DAC output buffer OFF 12 16 20 kQ
DAC output buffer ON 0.2 - V%Dé‘ Y
Vv Voltage on DAC_OUT
DAC_OUT | gytput
DAC output buffer OFF 0.5 - V1R|_EsF|§_ mv
C_ <50 pF, R_. 25 kQ 15 3
DAC output buffer ON '
DNL(™ Differential non linearity®
No R, C, <50 pF 15 3
DAC output buffer OFF '
C_ <50 pF, R_. 25 kQ 9 4
1 3 DAC output buffer ON
INL( Integral non Iinearity( )
No RLv CL <50 pF 2 4 LSB
DAC output buffer OFF
C| <50 pF, R =25 kQ
L=S0PRR 25 - £10 +25
1) ) DAC output buffer ON
Offset( Offset error at code 0x800
No RL! CL <50 pF +5 +8
DAC output buffer OFF - -
No R(, C, <50 pF
Offset1(") | Offset t code 0x001(®) L =L - +1.5 +5
se set error at code BX DAC output buffer OFF
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STM32L151x6/8/B-A STM32L152x6/8/B-A

Electrical characteristics

6.3.20

3

Comparator
Table 61. Comparator 1 characteristics
Symbol Parameter Conditions | Min(") Typ Max(1) Unit
Vppa Analog supply voltage - 1.65 3.6 \%
R400K R4OOK value - - 400 -
kQ
R10K R10K value - - 10 -
Comparator 1 input
ViN voltage range ) 0.6 ) VooA v
tstart | Comparator startup time - - 7 10
us
td Propagation delay(z) - - 3 10
Voffset | Comparator offset - - 13 +10 mV
\Y =36V
Comparator offset VDDA: oV
dyvoffset/dt | variation in worst voltage V'N+: v 0 1.5 10 mV/1000 h
stress conditions IN-— “REFINT
Tpa=25°C
lcomp1 | Current consumption(®) - - 160 260 nA

1. Guaranteed by characterization results.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.

3. Comparator consumption only. Internal reference voltage not included.
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STM32L151x6/8/B-A STM32L152x6/8/B-A Electrical characteristics

6.3.21 LCD controller (STM32L152x6/8/B-A devices only)

The STM32L152xx-A devices embed a built-in step-up converter to provide a constant LCD
reference voltage independently from the Vpp voltage. An external capacitor Cg,t must be
connected to the V| ¢p pin to decouple this converter.

Table 63. LCD controller characteristics

Symbol Parameter Min Typ Max Unit
Vicp LCD external voltage - - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

Vi cp1 LCD internal reference voltage 1 - 2.73 -

Vi cp2 LCD internal reference voltage 2 - 2.86 -

Vi cp3 LCD internal reference voltage 3 - 2.98 - \Y

V| cps4 LCD internal reference voltage 4 - 3.12 -

Vi cbps LCD internal reference voltage 5 - 3.26 -

V| cps LCD internal reference voltage 6 - 34 -

V| cp7 LCD internal reference voltage 7 - 3.55 -

Cext V| cp external capacitance 0.1 - 2 uF
|LCD(1) Supply current at Vpp =2.2V - 3.3 - uA
Supply current at Vpp = 3.0 V - 3.1 -

RHtot(Z) Low drive resistive network overall value 5.28 6.6 7.92 MQ
RL(z) High drive resistive network total value 192 240 288 kQ
V44 Segment/Common highest level voltage - - Vicp \Y

A Segment/Common 3/4 level voltage - 3/4 Vi cp -
Vo3 Segment/Common 2/3 level voltage - 213V cp -
Vi Segment/Common 1/2 level voltage - 12V cp -
Vi3 Segment/Common 1/3 level voltage - 13 Viep - Y
Vig Segment/Common 1/4 level voltage - 14V cp -
Vo Segment/Common lowest level voltage 0 - -
Segment/Common level voltage error
AV TAE 4010 105°C ’ ) ) £950 ) mv

1. LCD enabled with 3 V internal step-up active, 1/8 duty, 1/4 bias, division ratio= 64, all pixels active, no LCD
connected

2. Guaranteed by characterization results.

3
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STM32L151x6/8/B-A STM32L152x6/8/B-A

Package information

Table 68. UFBGA100 7 x 7 mm, 0.5 mm pitch, ultra thin fine-pitch ball grid array
package mechanical data (continued)

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
F 0.7 0.75 0.8 0.0276 0.0295 0.0315
ddd - - 0.1 - - 0.0039
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 43. UFBGA100 7 x 7 mm, 0.5 mm pitch, ultra thin fine-pitch ball grid array

package recommended footprint
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Table 69. 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

3
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Package information

STM32L151x6/8/B-A STM32L152x6/8/B-A

Table 70. TFBGA64 5 x 5 mm, 0.5 mm pitch, 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 - - 0.15 - - 0.0059
fff - - 0.05 - - 0.002

1.

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

Figure 46. TFBGAG64, 5 x 5 mm, 0.5 mm pitch, thin fine-pitch ball grid array
package recommended footprint

Dpad

Dsm

MS18965V2

Table 71. TFBGA64 5 x 5 mm, 0.5 mm pitch, recommended PCB design rules

Dimension Recommended values
Pitch 0.5
Dpad 0.27 mm
Dsm 0.35 mm typ. (depends on the soldermask

registration tolerance)

Solder paste

0.27 mm aperture diameter.
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STM32L151x6/8/B-A STM32L152x6/8/B-A

Package information

7.71

Figure 48. Thermal resistance suffix 6
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Figure 49. Thermal resistance suffix 7
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Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural

Convection (Still Air). Available from www.jedec.org.
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