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Functional overview STM32L151x6/8/B STM32L152x6/8/B

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
Conversion time Range 1,
Vpp=20to24V Functional®@ Range 2 or Full speed operation
up to 500 Ksps
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. The CPU frequency changes from initial to final must respect "F¢py initial < 4*F¢py final" to limit Voore
drop due to current consumption peak when frequency increases. It must also respect 5 ys 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 I/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) Ranae 1
32 kHz to 16 MHz (Ows) J

8 MHz to 16 MHz (1ws)

32 kHz to 8 MHz (Ows) Range 2
2.1 MHz to 4.2 MHz (1ws) Range 3
32 kHz to 2.1 MHz (Ows) 9
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Functional overview STM32L151x6/8/B STM32L152x6/8/B

Note:

3.3.3

3.34

20/133

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To
reduce the power consumption in Stop mode, it is possible to automatically switch off the
internal reference voltage (VgrernT) in Stop mode. The device remains in reset mode when
Vpp is below a specified threshold, Vpor/ppr OF Veor, Without the need for any external
reset circuit.

The start-up time at power-on is typically 3.3 ms when BOR is active at power-up, the start-
up time at power-on can be decreased down to 1 ms typically for devices with BOR inactive
at power-up.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold. This PVD offers 7 different
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An
interrupt can be generated when Vpp/Vpppa drops below the Vpyp threshold and/or when
Vpp/Vppa is higher than the Vpyp threshold. The interrupt service routine can then generate
a warning message and/or put the MCU into a safe state. The PVD is enabled by software.

Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.
e MRis used in Run mode (nominal regulation)
e LPRis used in the Low-power run, Low-power sleep and Stop modes

e Power down is used in Standby mode. The regulator output is high impedance, the
kernel circuitry is powered down, inducing zero consumption but the contents of the
registers and RAM are lost are lost except for the standby circuitry (wakeup logic,
IWDG, RTC, LSI, LSE crystal 32K osc, RCC_CSR).

Boot modes

At startup, boot pins are used to select one of three boot options:

e  Boot from Flash memory

e  Boot from System Memory

e  Boot from embedded RAM

The boot loader is located in System Memory. It is used to reprogram the Flash memory by

using USART1 or USART2. See STM32™ microcontroller system memory boot mode
AN2606 for details.

3
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3.15.1

3.15.2

3.15.3

3.15.4

28/133

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

There are six synchronizable general-purpose timers embedded in the STM32L151x6/8/B
and STM32L152x6/8/B devices (see Table 6 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

These timers are based on a 16-bit auto-reload up-counter and a 16-bit prescaler. 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.

3
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3.17

3.18

30/133

CRC (cyclic redundancy check) calculation unit

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code from a 32-bit
data word and a fixed generator polynomial.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Development support

Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.
The JTAG JTMS and JTCK pins are shared with SWDAT and SWCLK, respectively, and a
specific sequence on the JTMS pin is used to switch between JTAG-DP and SW-DP.

The JTAG port can be permanently disabled with a JTAG fuse.

Embedded Trace Macrocell™

The ARM Embedded Trace Macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32L151x6/8/B and STM32L152x6/8/B device through a small number of ETM pins to
an external hardware trace port analyzer (TPA) device. The TPA is connected to a host
computer using USB, Ethernet, or any other high-speed channel. Real-time instruction and
data flow activity can be recorded and then formatted for display on the host computer
running debugger software. TPA hardware is commercially available from common
development tool vendors. It operates with third party debugger software tools.

3
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Pin descriptions

STM32L151x6/8/B STM32L152x6/8/B

Figure 4. STM32L15xVx LQFP100 pinout
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1. This figure shows the package top view.
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STM32L151x6/8/B STM32L152x6/8/B Pin descriptions

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

Pins Pins functions
[=-)
<
Z = (
& :a, 2 Main
< | 8 ©
S Sle| S E Pin name S| 2 | function® "
a | & g g |2 c| @ (after reset) Alternate functions Additional
L& ol |5 £l o functions
(¢} [T =
S1E|E g =
o
T
(¢]
|
USART1_RTS/
71 145/ B8 | A12 | 33 PA12 /10| FT PA12 SPI1_MOSI USB_DP
JTMS-
72 |46 | A8 | A11 | 34 PA13 10| FT SWDIO JTMS-SWDIO -
731 - - |CMN - PH2 /10| FT PH2 - -
74 |47|D5| F11 35| Vgs o s| - Vss_2 - -
75 |48|E5| G136 | Vpp o s| - Vpp_2 - -
76 |49 | A7 | A10 | 37 PA14 /10| FT JTCK JTCK-SWCLK -
-SWCLK
TIM2_CH1_ETR/PA15/
77 |50 A6 | A9 | 38 PA15 10| FT JTDI SPI1_NSS/ -
LCD_SEG17
USART3_TX/LCD_SEG28
78 |51 |B7 | B11 - PC10 10| FT PC10 /LCD_SEG40/LCD_COM4 -
USART3_RX/LCD_SEG29
79 |52|B6 | C10| - PC11 /10| FT PC11 /LCD_SEG41/LCD_COMS5 -
USART3_CK/LCD SEG30
80 [53|C5|B10 | - PC12 10| FT PC12 /LCD_SEG42/LCD_COMS6 -
81 | - | - C9 - PDO /10| FT PDO SPI2_NSS/TIM9_CH1 -
82 | - | - B9 - PD1 /10| FT PD1 SPI2_SCK -
TIM3_ETR/LCD_SEG31/
83 |54 |B5| C8 - PD2 /10| FT PD2 LCD_SEGA3/LCD_COM7 -
USART2_CTS/
84 | - | - B8 - PD3 /10| FT PD3 SPI2_MISO -
USART2_RTS/
85 | - | - B7 - PD4 /10| FT PD4 SPI2_MOSI -
86 | - | - A6 - PD5 /10| FT PD5 USART2_TX -
87 | - | - B6 - PD6 /10| FT PD6 USART2_RX -
88 | - | - A5 - PD7 /10| FT PD7 USART2_CK/TIM9_CH2 -
TIM2_CH2/PB3/
89 |55| A5 | A8 | 39 PB3 /10| FT JTDO SPIM1_SCK/LCD_SEG7/ COMP2_INM
JTDO
‘Yl DoclD17659 Rev 12 41133




Memory mapping STM32L151x6/8/B STM32L152x6/8/B

5 Memory mapping

The memory map is shown in Figure 9.

Figure 9. Memory map

APB memory space
O0xFFFF FFFF
reserved
0xE010 0000
reserved
0x6000 0000
reserved
0x4002 6400
DMA
0x4002 6000
OXFFFF FFFF reserved
0x4002 4000
Flash Interface
0x4002 3C00
RCC
7 0x4002 3800
reserved
0xE010 0000 0x4002 3400
ortex- M3 Internal CRC
0xE000 0000 Peripherals 0x4002 3000
reserved
0x4002 1800
0x4002 1400 Port H
e Ve
6 0x4002 1000 gseived
0x4002 0C00 PortD
0x4002 0800 Port ©
0xC000 0000 0x4002 0400 Port B
Port A
0x4002 0000
reserved
0x4001 3C00
5 USART1
0x4001 3800
reserved
0x4001 3400
0x2000 0000 SPI
0x4001 3000
reserved
0x4001 2800
ADC
4 0x4001 2400
reserved
0x4001 1400
TIM11
0x4001 1000
0x8000 0000
TIM10
0x4001 0C00
TIM9
0x4001 0800
3 EXTI
O0x1FFE 001F 0x4001 0400 P
Option Bytes YSCF
Ox1ERE 0000 0x4001 0000
reserved
0x6000 0000 reserved
0x1FF0 1000 0x4000 7C00 COMP + Rl
reserved
0x4000 7800
2 DAC1 &2
0x4000 7400
System memory PWR
0x4000 7000
0x4000 0000 Peripherals 0X1FFO 0000 reserved
0x4000 6200
512 byte
0x4000 6000 USB
USB Registers
1 0x4000 5C00
12C2
0x4000 5800
12C1
reserved 0x4000 5400
0x2000 0000 SRAM Tesorved
0x4000 4C00
USART3
0x4000 4800
USART2
0 0x4000 4400
0x0808 0800 reserved
Data EEPROM 0x4000 3c00
0x0808 0000 SPI2
0x4000 3800
0x0000 0000 reserved reserved
0x4000 3400
0x0802 0000 IWDG
0x4000 3000
WWDG
0x4000 2C00
Flash memory RTC
0x4000 2800
LCD
l:l Reserved 0x0800 0000 0x4000 2400
Aliased to Flash or system 0%4000 1C00 reserved
memory depending on TIM7
i 4 14
0x0000 0000 BOOT pins 04000 1400 e
0x4000 1000
reserved
0x4000 0C00
TIM4
0x4000 0800
TIM3
0x4000 0400
0x4000 0000 M2
MS36652V1
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Electrical characteristics STM32L151x6/8/B STM32L152x6/8/B

6.2

52/133

Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 10: Voltage characteristics,
Table 11: Current characteristics, and Table 12: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Table 10. Voltage characteristics

Symbol Ratings Min Max Unit
. External main supply voltage B
VooVss | (including Vppa and Vpp)! 0.3 4.0
V@ Input voltage on five-volt tolerant pin Vgg-0.3 Vpp+4.0 v
IN
Input voltage on any other pin Vgg -0.3 4.0
|[AVppyl Variations between different Vpp power pins - 50 v
m
[Vssx —Vss| | Variations between all different ground pins(®) - 50
Vrer+ —Vppa | Allowed voltage difference for Vrer. > Vppa - 0.4 \
Electrostatic discharge voltage .
VESD(HBM) (human body model) see Section 6.3.11 -

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power
supply, in the permitted range.

V|ny maximum must always be respected. Refer to Table 11 for maximum allowed injected current values.
Include VREF- pin.

Table 11. Current characteristics

Symbol Ratings Max. Unit
lvbps Total current into Vpp/Vppa power lines (source)(") 80
lysss Total current out of Vg ground lines (sink)(") 80
Output current sunk by any I/O and control pin 25
o Output current sourced by any I/0 and control pin -25
| @ Injected current on five-volt tolerant 1/0®) -5/+0
INJPIND Injected current on any other pin “) +5
ZlinyPINy Total injected current (sum of all I/O and control pins)®) +25 mA

1. All main power (Vpp, Vppa) and ground (Vgs, Vssa) pins must always be connected to the external power
supply, in the permitted range.

Negative injection disturbs the analog performance of the device. See note in Section 6.3.17.

Positive current injection is not possible on these 1/Os. A negative injection is induced by ViN<Vss. Iingpin)
must never be exceeded. Refer to Table 10 for maximum allowed input voltage values.

4. A positive injection is induced by Vy > Vpp while a negative injection is induced by V|y < Vss. IinyPIN

must never be exceeded. Refer to Table 10: Voltage characteristics for the maximum allowed input(volgage
values.

5. When several inputs are submitted to a current injection, the maximum Zl e is the absolute sum of the

positive and negative injected currents (instantaneous values).
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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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Electrical characteristics STM32L151x6/8/B STM32L152x6/8/B

Table 20. Current consumption in Low power run mode

Symbol | Parameter Conditions Typ N(I1a)x Unit
Tpo=-40°Cto25°C 9 12
MSI clock, 65 kH
clock, 85 kHz T g5 oc 175 | 24
All fHCLK =32 kHz -
peripherals Tp=105°C 31 46
OFF, code Tp=-40°Cto 25 °C 14 17
executed MSI clock, 65 kH
fomRAM, |1 cemern | TA=85°C 22 29
HCLK
Flash Tp =105 °C 35 51
switched
OFF, Vpp Tpo=-40°Cto25°C 37 42
from 1.6V | \1si clock, 131 kHz | Ta=55°C 37 42
to 3.6 V clock, z | A
fhoLk = 131 kHz To=85°C 37 42
Supply .
Ipp LP current in Tao=105°C 48 65
Run) Low PO(‘jNef To=-40°Ct0 25 °C 24 32
run mode MSI clock, 65 kH
Z [Ty=85°C 33 42 | uA
fHCLK =32 kHz
Al Tp=105°C 48 64
peripherals Tpo=-40°Cto25°C 31 40
OFF, code | MSI clock, 65 kHz .
executed | — 65 KHz Tpo=85°C 40 48
HCLK
from Flash, Tp=105°C 54 70
Vpp from
1.65V to Tp=-40°Cto25°C 48 58
36V MSI clock, 131 kHz |Ta=55°C 54 63
fhoLk = 131 kHz Tp=85°C 56 65
Tp=105°C 70 90
Ipp Max g?feiltl?:ved Vpp from
(LP 1.65V to - - - 200
Run)(z) Low power 36V
run mode ’

1. Guaranteed by characterization results, unless otherwise specified.

2. This limitation is related to the consumption of the CPU core and the peripherals that are powered by the regulator.
Consumption of the 1/Os is not included in this limitation.

3
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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.
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6.3.9

78/133

Memory characteristics

The characteristics are given at Ty = -40 to 105 °C unless otherwise specified.

RAM memory
Table 34. RAM and hardware registers
Symbol Parameter Conditions Min | Typ | Max | Unit
VRM |Data retention mode(!) | STOP mode (or RESET) 165 | - - Y,

1. Minimum supply voltage without losing data stored in RAM (in Stop mode or under Reset) or in hardware
registers (only in Stop mode).

Flash memory and data EEPROM

Table 35. Flash memory and data EEPROM characteristics

Symbol Parameter Conditions Min | Typ | Max(" | Unit
Operating voltage
\Y - 1.65 - 3.6 V
DD | Read / Write / Erase
Programming / erasing time for | Erasing - 3.28 3.94
torog | Pyte / word / double word / half- ' ms
page Programming - 3.28 3.94
Average current durlng whole ) 300 ) uA
program/erase operation
IDD TA =25 0C, VDD =36V
Maximum current (peak) during
: - 1.5 25 mA
program/erase operation
1. Guaranteed by design.
Table 36. Flash memory, data EEPROM endurance and data retention
Value
Symbol Parameter Conditions Unit
Min( | Typ | Max
Cycling (erase / write) 10 ) )
Program memory — .40°
NCYC® Ta . 40°Cto kcycles
Cycling (erase / write) 105°C 300 ) )
EEPROM data memory
Data retention (program memory) after 30 ) )
10 keycles at Ty =85 °C
TRET = +85 °C
Data retention (EEPROM data memory) 30 ) )
after 300 kcycles at Ty =85 °C
tRET(Z) years
Data retention (program memory) after 10 ) )
10 keycles at Tp = 105 °C
TRET = +105 °C
Data retention (EEPROM data memory) 10 ) )
after 300 kcycles at T = 105 °C

1. Guaranteed by characterization results.

2. Charact

erization is done according to JEDEC JESD22-A117.
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6.3.14

3

Figure 19. /0 AC characteristics definition

EXTERNAL t10)out
OUTPUT :
ON 50pF '

Maximum frequency is achieved if (t, + t;) < 2/3)T and if the duty cycle is (45-55%)
when loaded by 50pF

ail4131c

NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, RPU (see Table 45).

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 13.

Table 45. NRST pin characteristics

Symbol Parameter Conditions Min Typ Max | Unit
V"_(NRST)“) NRST input low level voltage - - - 0.8
VinnrsT)" |NRST input high level voltage - 1.4 -

loL =2mA i i v
v (1) | NRST output low level 27V<Vpp<3.6V 0.4
OLINRST) " | yoltage =15 .
oL~ 1- mA
165V <Vpp<27V
1) | NRST Schmitt trigger voltage 2
ViysursT) hysteresis ) - | 10%Vpp® mV
Weak pull-up equivalent
Rpy resistord ViN=Vss 30 45 60 | kQ
VinrsT) ) | NRST input filtered pulse - - - 50 | ns
VNF(NRST)“) NRST input not filtered pulse - 350 - ns

1. Guaranteed by design.
200 mV minimum value

3. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to

the series resistance is around 10%.
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3

12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 54 are guaranteed by design.

Table 53. ADC clock frequency

Symbol | Parameter Conditions Min Max | Unit
VReF+ = Vppa 16
VRer+ < Vppa 8
Voltage 24V SVDDA 36V VREF+ >24V
ADC clock | Range 1 & VRer+ < Vbpa 4
fanc frequency 2 Vrers 2.4V | 0480 MHz
VReF+ = VbDA 8
1.8V Vppp 2.4 V .
VRer+ < Vbpa 4
Voltage Range 3 4
Table 54. ADC characteristics
Symbol Parameter Conditions Min Typ Max Unit
Vppa | Power supply - 1.8 - 3.6 \
24V /ppp 86V
VREF+ Positive reference voltage VREEr+ Must be below 1.8 - Vbpa \
or equal to Vppp
VRee. | Negative reference voltage - - Vssa - \Y
oA giLrirrent on the Vppp input ) ) 1000 1450 uA
(2) | Current on the Vggg input Peak - 700 HA
lVRer : 400
pin Average - 450 HA
Vain Conversion voltage range(®) - o - VREF+ \Y
Direct channels 0.03 - 1
12-bit sampling rate Msps
Multiplexed channels | 0.03 - 0.76
Direct channels 0.03 - 1.07
10-bit sampling rate Msps
; Multiplexed channels | 0.03 - 0.8
S Direct channels 0.03 - 1.23
8-bit sampling rate Msps
Multiplexed channels | 0.03 - 0.89
Direct channels 0.03 - 1.45
6-bit sampling rate Msps
Multiplexed channels | 0.03 - 1
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Figure 28. Maximum dynamic current consumption on Vggg: supply pin during ADC
conversion

1 Sampling (n cycles) ; |
#A

Conversion (12 cycles)

¥ |

A

Iref+

700pA - — e

ADC clock |

300pA . o o oL

»
L

MS36686V1
Table 56. Maximum source impedance Rpyy max(")
Raiy max (kOhm)
Ts . . Ts (cycles)
(1s) Multiplexed channels Direct channels fApc= 16 MHz(
24V <Vppp<3.6V|[1.8V<Vppa<24V|24V<Vppp<3.3V|1.8V<Vppa<24V
0.25 Not allowed Not allowed 0.7 Not allowed 4
0.5625 0.8 Not allowed 2.0 1.0 9
1 2.0 0.8 4.0 3.0 16
1.5 3.0 1.8 6.0 45 24
3 6.8 4.0 15.0 10.0 48
6 15.0 10.0 30.0 20.0 96
12 32.0 25.0 50.0 40.0 192
24 50.0 50.0 50.0 50.0 384

Guaranteed by design.

2. Number of samples calculated for fopc = 16 MHz. For fopc = 8 and 4 MHz the number of sampling cycles can be
reduced with respect to the minimum sampling time Ts (us).

3

General PCB design guidelines

Power supply decoupling should be performed as shown in The 10 nF capacitors should be
ceramic (good quality). They should be placed as close as possible to the chip.
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6.3.18 DAC electrical specifications

Data guaranteed by design, unless otherwise specified.

Table 57. 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 \Y
Current consumption on | No load, middle code (0x800) - 130 220 MA
I (| Vgrer+ supply
DDVREF~ VRers = 3.3V No load, worst code (0x000) - 220 350 MA
Current consumption on | No load, middle code (0x800) - 210 320 MA
Ippa") Vbba supply
Vppa = 3.3V No load, worst code (0xF1C) - 320 520 MA
Connected to Vgga | 5 - -
Rp Resistive load DAffC OUt,F\)IUt sS kQ
buffer O 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 - Vppa—0.2| V
Vv Voltage on DAC_OUT
DAC_OUT output
VREF+ —
DAC output buffer OFF 0.5 - 1LSB mV
C_ <50 pF, R 25kQ 15 3
oL Differential non DAC output buffer ON '
Iinearity(z)
No RLOAD’ CL <50 pF 15 3
DAC output buffer OFF '
C_ <50 pF, R 25kQ 9 4
DAC output buffer ON
INL( Integral non Iinearity(3)
No RLOAD! CL <50 pF } 2 4 LSB
DAC output buffer OFF
CL <50 pF, R 25 kQ
L =S8 PH L - £10 +25
Offset error at code DAC output buffer ON
Offset“) 0x800 (4)
X No RLOAD! CL <50 pF } +5 +8
DAC output buffer OFF -
Offset error at code No R oap, CL <50 pF
Offset1(") - +1.5 5

se 0x001®) DAC output buffer OFF
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Table 61. Comparator 2 characteristics

Symbol Parameter Conditions Min | Typ Max(") | Unit
Vppa Analog supply voltage - 1. - 3.6 \Y
VN Comparator 2 input voltage range - 0 - | Vppa | V
c Fast mode - 15 20
tSTART omparator startup time
Slow mode - 20 25
1.V Vppp 2.7V - 1.8 3.5
td slow Propagation delay® in slow mode us
27V Vppp 8.6V - 2.5 6
1.VVppa 2.7V - 0.8 2
tq fast Propagation delay(®) in fast mode
27V Vppp 8.6V - 1.2 4
Voffset Comparator offset error - - #4 20 | mV
Vppa = 3.3V
Tpo=0t050°C
dThreshold/ | Threshold voltage temperature V- = VREFINT ) 15 100 |PPM
dt coefficient 3/4 VREFINT’ /°C
1/2 VRepINT:
1/4 VRepINT
| c . ion® Fast mode - |35 5 A
urrent consumption y
compz Slow mode - los| 2
. 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 (necessary for comparator operation) is not
included.
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Figure 50. Thermal resistance
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Forbidden area

TJ > TJ max

¥t

t

100 75 50 25 0

Temperature (°C)

UQFP48 7x7 mm

LQFP48 7x7 mm

LQFP64 10x10 mm

LQFP100 14x14 mm

UFBGA100 7x7 mm

TFBGAG4 5x5 mm

MSv35986V1

Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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3

Ordering information

Table 72. Ordering information scheme

Example:

Device family

STM32

STM32 = ARM-based 32-bit microcontroller

Product type

L 151 C 8

L = Low power

Device subfamily

151: Devices without LCD
152: Devices with LCD

Pin count

C =48 pins
R = 64 pins
V =100 pins

Flash memory size

6 = 32 Kbytes of Flash memory
8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory

Package

T

H =BGA
T=LQFP
U = UFQFPN

Temperature range

6

6 = Industrial temperature range, —40 to 85 °C

Options

T TR

No character = Vpp range: 1.8 to 3.6 V and BOR enabled

T =Vpp range: 1.65 to 3.6 V and BOR disabled

Packing

TR = tape and reel
No character = tray or tube

For a list of available options (speed, package, etc.) or for further information on any aspect
of this device, please contact your nearest ST sales office.
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