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STM32L1 discovery Kits:
STM32L-DISCOVERY and 32L152CDISCOVERY

Introduction

The STM32L-DISCOVERY (order code STM32L-DISCOVERY) and the
32L152CDISCOVERY (order code STM32L152C-DISCO) help you to discover the STM32L
ultra low power features and to develop and share your applications. The STM32L-
DISCOVERY and 32L152CDISCOVERY are based on an STM32L152RBT6 (128 Kbytes of
Flash memory) and an STM32L152RCT6 (256 Kbytes of Flash memory), respectively.
They include an ST-LINK/V2 embedded debug tool interface, LCD (24 segments, 4
commons), LEDs, pushbuttons, a linear touch sensor, and four touchkeys.

In this document, STM32L1 discovery refers both to the STM32L-DISCOVERY and to the
32L152CDISCOVERY. STM32L-DISCOVERY and 32L152CDISCOVERY Kkits are
functionally equivalent. The difference is the internal Flash memory size (128 Kbytes or
256 Kbytes).

Figure 1. STM32L1 discovery board
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Conventions

Table 1 provides the definition of some conventions used in the present document.

Table 1. ON/OFF conventions

Convention

Definition

Jumper JP1 ON

Jumper placed between pin 2 and 3

Jumper JP1 OFF

Jumper placed between pin 1 and 2

Solder bridge SBx ON

SBx connections closed by solder

Solder bridge SBx OFF

SBx connections left open

DoclD018789 Rev 3
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2 Quick start

The STM32L1 discovery is a low-cost and easy-to-use development kit to quickly evaluate
and start a development with an STM32L ultra low power microcontroller.

Before installing and using the product, please accept the Evaluation Product License
Agreement from www.st.com/stm32I1-discovery.

For more information on the STM32L1 discovery and for demonstration software visit
www.st.com/stm32I1-discovery.

2.1 Getting started

Follow the sequence below to configure the STM32L1 discovery board and launch the
Discovery application:

1. Check jumper positions on the board: JP1 and CN3 must be ON (Discovery selected)
(see Figure 3 on page 12).

2. Connect the STM32L1 discovery board to a PC with a USB cable to power the board.
Red LED LD2 (PWR) and LD1 (COM) are then lit up.

3. Function 1 is executed. Each click on user button B1 changes the executed function as
described in Table 2 on page 7.

A 4-LED bar shows the function being performed (1 to 4 bars can be switched ON).
Depending on the function selected, the voltage value, the linear touch sensor position, the
touchkey status, or the STM32L current consumption is displayed on the LCD.

Table 2. Functions executed when clicking B1 button

Function | LED LD3/4 st?ii:s Value displayed on LCD Main function
LD3 and Voltage
1 LDA4 blink Measured STM32L Vpp voltage measurement
2 LD3 ON E Linear touch sensor position from 0 to 100% )
Touch sensing
3 LD4 ON Status of the 4 touchkeys

2
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Table 2. Functions executed when clicking B1 button (continued)

Function |LED LD3/4 Bar Value displayed on LCD Main function
status
STM32L consumption measured in Run mode (4 MHz)
4
E STM32L consumption measured in Sleep mode (4 MHz)
STM32L consumption measured in Run mode (32 KHz)
S E STM32L consumption measured in low power sleep mode
LD3 and (32 KHz) STM32L cu_rrent
consumption
LD4 OFF STM32L consumption measured in Stop mode, RTC ON measurement
6
E STM32L consumption measured in Stop mode, RTC OFF
7 E STM32L consumption measured in Standby mode
To study or modify the Discovery project related to this demonstration, visit
www.st.com/stm32I1-discovery and follow the tutorial. Discover the STM32L features,
download and execute programs proposed in the list of projects. This site also contains
examples from which you can develop your own applications.
2.2 System requirements
e  Windows PC (XP, Vista, 7)
e USB type A to Mini-B USB cable
2.3 Development toolchain supporting the STM32L1 discovery
e  Altium TASKING ™ VX-Toolset
e Atollic TrueSTUDIO®
e |IAR EWARM
e Keil™ MDK-ARM
2.4 Demonstration software
The demonstration software is preloaded in the board Flash memory. It uses the built-in Ipp
measurement feature of the STM32L1 discovery to automatically measure and display on
the LCD the MCU consumption in Run and low power modes.it also allows to demonstrate
touch sensing functionalities such as linear touch sensor or touchkeys.
The latest versions of this demonstration source code and associated documentation can
be downloaded from www.st.com/stm32I1-discovery.
8/39 DoclD018789 Rev 3 1S7;




UM1079

Quick start

2.5 Order codes

To order the STM32L ultra low power discovery board, refer to Table 3.

Table 3. Device summary

Board
Part number Order code Description number
marked on
silkscreen
STM32L-DISCOVERY STM32L-DISCOVERY® Discovery kit based on STM32L152RBT6 MB963 B
32L152CDISCOVERY STM32L152C-DISCO Discovery kit based on STM32L152RCT6 MB963 C
1. STM32L-DISCOVERY is replaced by STM32L152C-DISCO.
1S7; DoclD018789 Rev 3 9/39
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3 Features

The STM32L1 discovery offers the following features:

e An STM32L152RBT6 (128 Kbyte Flash memory, 16 Kbyte RAM, 4 Kbyte data
EEPROM) or STM32L152RCT6 (256 Kbyte Flash memory, 32 Kbyte RAM, 8 Kbyte
data EEPROM) microcontroller in a 64-pin LQFP package

. On-board ST-LINK/V2 with selection mode switch to use the kit as a standalone ST-
LINK/V2 (with SWD connector for programming and debugging)

e  Board power supply: through USB bus or from an external 3.3 or 5 V supply voltage
e  External application power supply: 3V and 5V
e Ipp current measurement
e LCD
—  DIP28 package
— 24 segments, 4 commons
. Four LEDs:
—  LD1 (red/green) indicating USB communication
—  LD2 (red) indicating that 3.3 V power supply is ON
— Two user LEDs, LD3 (green) and LD4 (blue)
e  Two pushbuttons (user and reset)
¢  One linear touch sensor and four touchkeys

e Extension header for LQFP64 I/Os for quick connection to prototyping board and easy
probing

3
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4 Hardware and layout

The STM32L-DISCOVERY and 32L152CDISCOVERY are designed around an
STM32L152RBT6 and STM32L152RCT6, respectively. Both microcontrollers are packaged
in an LQFP64.

Figure 2 illustrates the connections between the STM32L152 microcontroller and its
peripherals (ST-LINK/V2, pushbutton, LED, LCD, linear touch sensor, touchkeys, and
connectors).

Figure 3 on page 12 and Figure 4 on page 13 help you to locate these features on the
STM32L1 discovery kits.

Figure 2. Hardware block diagram
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Figure 3. Top layout
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Figure 4. Bottom layout
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4.1 STM32L152RBT6 or STM32L152RCT6 microcontroller

The STM32L152RBT6 ultra low power microcontroller features 128 Kbyte of Flash memory,
16 Kbyte of RAM and 4 Kbyte of data EEPROM, while the STM32L152RCT6 features
256 Kbyte of Flash memory, 32 Kbyte of RAM and 8 Kbyte data of EEPROM.

Both devices embed RTC, LCD, timers, USART, 12C, SPI, ADC, DAC, and comparators.

Figure 5. STM32L152RBT6 or STM32L152RCT6 package

STM32L152RBT6 or STM32L152RCT6

128 or 256 Kbytes of Flash memory
16 or 32 Kbytes of RAM
4 or 8 Kbytes of data EEPROM

LQFP64 10 x 10 mm

MS19051V2

This device provides the following benefits:
e Ultra low power proprietary 130 nm technology:

Speed and power consumption independent of MCU power supply, and ultra low
leakage

e Ultra Low power design (clock gating, low-power Flash with power-off capability):

Reduced overall Run and Wait mode current consumption by turning off clocks of
unused peripherals or Flash

e  Sub 1 pA hardware RTC and AWU system unit:
Ultra Low power modes for applications requesting regular wake up
e Upto 6 low power modes:

Suitable for many applications from complete switch off to continuous monitoring at
ultra low frequency

e Advanced and flexible clock system (multiple internal and external clock sources)

Switch and adjust frequency and clock sources on the fly depending on application
needs

e Direct memory access on board (up to 12 DMA channels):

Autonomy for peripherals, independent from core; can switch off Flash memory and
CPU (large current consumption contributors) while keeping peripherals active

e Ultra Low power and ultrasafe features (POR, PDR, BOR, PVD) allowing integrated
application safety and security

¢ Unique identifier to enhance user data confidentiality/reliability

e Ultrafast wakeup from lowest consumption low-power mode allowing fast switching
from static and dynamic power modes

¢ Analog functional down to 1.8 V, and programming down to 1.65 V
e  Full functionality over the complete Vpp range

For more information, refer to the STM32L152RBT6 and STM32L152RCT6 datasheets
available on ST website.

14/39 DoclD018789 Rev 3 Lys
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Figure 6. STM32L152RBT6 block diagram
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Figure 7. STM32L152RCT6 block diagram

ITRACECK, TRACEDO, TRACED1, TRACED2, TRACED4

ﬁb

@VDD 33
ITAG & SW Trace Controller ETM|  Vooc ore 4] powWER
Vpp33=1.65V to 3.6V
NJTRST oo T | Vss
DI Corteéx M3 CpU =] [EEPROM 64 bit |
JTCK 5 WC LK N Y
o Vref
JTMS /5 WDAT :> f o £ 32 MHz m N 1€ | 256K8 PROGRA M T_T
JTDO £ <::">m g| Zxepata Supply monitoring
o=
as AF WPy 2 [ ron [t
NvIC 5> sRAM3K PDR *
E
2 @VDD33
GP DMA 7 channels 0SC_IN
@VDDA ¢ XTALOSCHH 1 |osc_ouT
GP DMA2 5channe|s<:> 1-24 MHz
AHBPCLK
APBPCLK PLL&
HCLK # Clock
FOLK 4 Mgml, WD G32K
Supply _Standbv
il monitoring [ rc Hsi | interface
VBDA/ BOR BOR
VSSA " [ rRewmsi | | || osc3z_in
| | XTAL 32kHz 05C32 OUT
PVD > Int [ Rc st | -
« RTC_OUT
Cap. sens R 1
+— TAMPER

COMPx_ INx []

PA[15:0]<:
PB[15:0]<:

PH[2:0] <:
PF[15:0] <:
PG[15:0]<:

115 AF

MOS ,MISO,
SCK ,NSS as AF
RX,TX, CTS, RTS,
SmartCard as AF

40 AF
VDDREF_ADC
VssreF_apcC

2 Channels <:
1 channel <
1 Channel <:

T L —

:'|>| SPIL <,t:>
&

GP Comp [T+
PU/PD || Guppa

GPIO PORT A

Cormronre K——5

GPIO PORT H

AHB T mar=32MHZ

L —
EXT.IT ¢ '_ Y
WKU P

AHB/APB2 AHB/APB1

Backup
RTC V2 ]
AW U reg 128

o
o
>

MES)

@VDDA
12bitADC | IF WinWATCH DOG ﬁ

T

Temp sensor E TIMERS
W

E| TIMER7
bt
General purpose ]
timers %

e K=

USB SRAM 5128 K— >

OPAMP1

[

32 MHz

=
<—>

APBLT ,

Backup interface

=
=[5
=>[wens KS
(=D e K5
K= [ e |5
[ um KA
(= [ums K3

S K5
o K=

[ e
<:> 12¢c2
<:>uss 2.0FS deviced

3

o
<:> LCD 8x40 <

@VDD 33

T

@VDDA
<:> 12bit DAC 1
TIMER11 <—) IF
<:> 12bit DAC 2
Ea —

viNp ' "VINP

VINM  VINM

VouT  VouT

| Vicp=2.5V to 3.6V

$ 4 Channels
:> 4 Channels
:>4 Channels
:>4 Channels

RX,TX, CTS, RTS,
SmartCard as AF

RX,TX,CTS,RTS,
SmartCard as AF

MOSI,MIS 0,5 CK ,NS'S,WS,CK

MCK ,SD as AF

MOSI,MISO,SCK ,NSS,WS,CK

MCK ,SD as AF

SCL,SDA
as AF

SCL,SDA,SMBus,PMBus

as AF

s [uss or

USB_DM

? Px

2 [seox
CoMx

DAC_OUT1 as AF

DAC_OUT2 as AF

Ms19482va

DoclD018789 Rev 3

3




UM1079

Hardware and layout

4.2

3

Embedded ST-LINK/V2

The ST-LINK/V2 programming and debugging tool is integrated on the STM32L1 discovery.
The embedded ST-LINK/V2 can be used in 2 different ways according to the jumper states
(see Table 4 on page 17):

e  Program/debug the MCU on board,

e  Program/debug an MCU in an external application board using a cable connected to
SWD connector CN2.

The embedded ST-LINK/V2 supports only SWD for STM32 devices. For information about
debugging and programming features refer to user manual UM1075 which describes in
detail all the ST-LINK/V2 features.

Figure 8. Typical configuration

| Hardware requirements:
- USB cable type A to mini-B
——— - computer with Windows 2000, XP, Vista or 7

Development toolchain:
_—— = Altium TASKING VX-Toolset,
— Atollic TrueSTUDIO

# [ 3

> | B IAR EWARM
~ N Keil MDK-ARM

\_Ir /dfd-

Table 4. Jumper states

Jumper state Description

ST-LINK/V2 functions enabled for on board programming

Both CN3 jumpers ON (default)

ST-LINK/V2 functions enabled for external application through

Both CN3 jumpers OFF CNZ2 connector (SWD supported).
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Using the ST-LINK/V2 to program/debug the STM32L on board

To program the STM32L on board, simply plug in the two jumpers on CN3, as shown in
Figure 9 in red, but do not use the CN2 connector as that could disturb communication with

the STM32L152 microcontroller of the STM32L1 discovery.

Figure 9. STM32L1 discovery connections image

Pin 1 of CN2
SWD connector

MS19053V2

q
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4.2.2 Using the ST-LINK/V2 to program/debug an external
STM32L application

It is very easy to use the ST-LINK/V2 to program the STM32L on an external application.
Simply remove the 2 jumpers from CN3 as shown in Figure 10, and connect your
application to the CN2 debug connector according to Table 5.

Note: SB100 must be OFF if you use CN2 pin 5 in your external application.
Table 5. Debug connector CN2 (SWD)

Pin CN2 Designation
1 VDD_TARGET VDD from application
2 SWCLK SWD clock
3 GND Ground
4 SWDIO SWD data input/output
5 NRST RESET of target MCU
6 SWO Reserved

Figure 10. ST-Link connections image
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CNBS3 jumpers OFF

MS19058V2

)
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Power supply and power selection

The power supply is provided either by the host PC through the USB cable, or by an
external 5 V or 3.3 V power supply.

The D1 and D2 protection diodes allow the EXT_5V and EXT_3V pins to be used
independently as input or output power supplies (see Figure 3 on page 12):

e EXT_5V and EXT_3V can be used as output power supplies when the application
board is connected to pins P1 and P2. In this case, the EXT_5V and EXT_3V pins
deliver a 5 V or 3 V power supply and power consumption must be lower than 100 mA.

e EXT_5V and EXT_3V can also be used as input power supplies e.g. when the USB
connector is not connected to the PC. In this case, the STM32L1 discovery board must
be powered by a power supply unit or by auxiliary equipment complying with standard
EN-60950-1: 2006+A11/2009, and must be Safety Extra Low Voltage (SELV) with
limited power capability.

Battery powered (optional)

In addition, the STM32L1 discovery board has been designed to run from a CR2032
standalone battery (no connection with USB or other power supply is required).

By default, no battery holder is mounted on the board and SB21 and SB22 are configured in
their default state (see Table 6: Solder bridges on page 24).
Follow the procedure below to power the STM32L1 discovery from the battery:
1. Solder a B7410AP2L battery holder from LOTES on CR1.
2. Configure SB100 OFF.
3. Remove both jumpers from CN3 (see Figure 10)
4. Select the battery as power supply. Two solutions are possible:
a) Solder bridge: Configure SB21 OFF, and SB22 ON. No header is required on JP2.
b) Jumper: Configure SB21 and SB22 OFF.
Solder a header on JP2, identical to JP1 on the top side, and set a jumper
between VDD and VBAT to power the STM32L152 MCU.
In this configuration, it is possible to power the STM32L from the board 3 V supply voltage
by setting a jumper between VDD and 3V.
5. Plug the CR2032 battery into CR1 holder. You can now run the demonstration.

Warning: Wrong solder bridge configuration can damage board
components.

LEDs

e LD1 COM: LD1 default status is red. LD1 turns to green to indicate that
communications are in progress between the PC and the ST-LINK/V2.

e LD2PWR:red LED indicates that the board is powered.
e User LD3: green LED is a user LED connected to the I/O PB7 of the STM32L152 MCU.
e  User LD4: blue LED is a user LED connected to the 1/0O PB6 of the STM32L152 MCU.
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4.5

4.6

4.7

Note:

2

Pushbuttons

e B1 USER: User pushbutton connected to the 1/0O PAO of the STM32L152 MCU.
e B2 RESET: Pushbutton is used to RESET the STM32L152 MCU.

Linear touch sensor/touchkeys

To demonstrate touch sensing capabilities, the STM32L1 discovery includes a linear touch
sensor which can be used either as a 3-position linear touch sensor or as 4 touchkeys. Both
functionalities are illustrated in the demonstration software (see Table 2: Functions executed
when clicking B1 button on page 7).

3 pairs of 1/O ports are assigned to the linear touch sensor/touchkeys. Each pair must
belong to the same analog switch group:

e  PAG, PA7 (group 2)

e PC4, PC5 (group 9)

e PBO, PB1 (group 3)

To minimize the noise, these pairs are dedicated to the linear touch sensor and the
touchkeys and are not connected to external headers.

To design a touch sensing application, refer to the following documentation and firmware:

e For details concerning I/O ports, refer to the STM32L152RBT6 or STM32L152RCT6
datasheet.

e For information on software development, see DISCOVER application software on
http://www.st.com/stm32l1-discovery.

e For more detail concerning touch sensing application design and layout, refer to
AN2869 -Guidelines for designing touch sensing applications.

e  STM32 touch sensing library available from http://www.st.com/stm32I1-discovery.

Built-in IDD measurement circuit

The STM32L1 discovery built-in Ipp measurement circuit allows the consumption of the
STM32L152 to be measured and displayed on the LCD Glass while the MCU is in Run or
low power modes.

e JP1 ON: the STM32L152 is powered through the Ipp measurement circuit (default).
e JP1 OFF: the STM32L152 is directly powered, I|pp measurement circuit is bypassed.

When jumper JP1 is removed the current consumption of the STM32L152 can be measured
by connecting an ammeter between jumper pin 1 and pin 2 of JP1.

For Ipp measurement to be performed by the MCU itself, the circuit below is implemented
on the STM32L1 discovery. Solder bridges SB1, SB2 and SB14 must be closed and JP1
must be ON.The low Ipp range procedure (see Section 4.7.2) is recommended when the
MCU is in low power mode and the Ipp current does not exceed 60 pA. When the MCU
operates in Run mode and can sink up to 30 mA, use the high Ipp range procedure (see
Section 4.7.1).
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Figure 11. STM32L1 discovery Ipp measurement circuit
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4.7.2
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High Ipp range mode

In high Ipp range mode, the Ipp current is measured using the operational amplifier
MAX9938FEUK+ (U5) connected to the 2 Q shunt resistor (R21). In this case IDD_CNT_EN
remains high during measurement, so R22 remains in short-circuit during the measurement
because FET transistor 1 of U20 remains ON permanently.

Low Ipp range mode

In low Ipp range mode, the operational amplifier MAX9938FEUK+ (U5) is connected to the
1 KQ shunt resistor (R22), controlled by FET transistor 1 of U20. In this case the counter
74HC4060 (U3) enabled by IDD_CNT_EN manages the measurement timing according to
Figure 12 on page 23.

Low Ipp range measurement principle

The principle used to measure the consumption current when the STM32L152 is in low Ipp
range mode is as follows:

1. Configure ADC to measure voltage on the IDD_Measurement pin.

Configure PAO to serve as wakeup pin.

Enter low Ipp range mode after setting IDD_CNT_EN (PC13) signal low.
IDD_WAKEUP rising edge wakes up the MCU after around 300 ms.

Start ADC conversion as soon as possible after wakeup in order to measure the
voltage corresponding to Low power mode on capacitor C13.

6. Reset the counter by programming IDD_CNT_EN high (in less than 150 ms after the
wakeup) to avoid the R22 1 KQ resistor being connected later in Run mode.

a s~ DN

The measurement timing is given in Figure 12. In low Ipp range mode, the 1 KQ resistor is
connected when FET transistor 1 of U20 goes OFF after entering low Ipp range mode. The
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Q13 output of the counter allows connecting the 1 KQ resistor when the current Ipp
becomes very low.

Figure 12 shows how the counter and FET transistor 1 of U20 ensure that, 150 ms after
IDD_CNT_EN falling edge, the shunt resistor R22 is connected between VDD_MCU and
the power supply to reduce the measurement range to 60 pA for the full scale. Then after
another 150 ms required for current stabilization, R22 is shorted, the Ipp measurement is
stored in C13, and the MCU is woken up. After wakeup the MCU can measure the Ipp
current corresponding to the low power mode stored in C13.
Figure 12. STM32L1 discovery low Ipp range measurement timing diagram
Clear
U3 counter enabled U3 counter
Low power mode Wakeup IDD
Run mode measurement
—>r--< -1« > >
—Y .
IDD_CNT_EN
——150ms ———»|
Q13=LOW_POWEREN | [ ———( [~
(U20 pin 2)
< 300ms —————
< 450ms >
Q14 = IDD_WAKEUP I
Q14=U7pin4

MS19055V1

4.7.3

3

Igias CUrrent measurement procedure

In Low Ipp range mode, the bias current of the operational amplifier input (U5 pin 4) is not
negligible compared to Ipp current (typical Igjag iS ~240 nA). To obtain a reliable
STM32L152 Ipp measurement, it is mandatory to subtract the bias current from the low Ipp
current value since this current is not sunk by the MCU. Ig|ag is measured during production
test and stored in the MCU data EEPROM. The DISCOVER demonstration software, uses
this value to display the correct Ipp.

The procedure for Ig g measurement implemented in the demonstration software is:
Power off the board (disconnect the USB cable).

Set JP1 OFF.

Push down B1 (USER button), power on the board from the USB.

Wait at least 1 second before releasing B1, the LCD displays the Ig g measurement.
Power off the board (disconnect the USB cable).

Set JP1 ON. The Ig|ag Value is stored in data EEPROM. The bias current is then
subtracted from the Ipp measured in Ipp range mode.

o 0k~ wDdhPRE

DocID018789 Rev 3 23/39




Hardware and layout

UM1079

4.8

24/39

Solder bridges

Table 6. Solder bridges

Bridge State® Description
PHO, PH1 are connected to P1 (X3, C21, C22, R30 must not
ON .
be fitted).
SB18,20 - - -
(X3 crystal)(z) X3, C21, C22 and R30 provide a clock as shown in Section 7:
OFF Electrical schematics.
PHO, PH1 are disconnected from P1.
SB7,9,11,13 .
ON Reserved, do not modify.
(DEFAULT)
SB6,8,10,12 .
OFF |Reserved, do not modify.
(RESERVED)
ON PAO, PA4, PC13 are used by the Ipp measurement.
SB1,2,14 JP1 ON.
(IDD_Measurement) OFF |PAO, PA4,PCI13 are available and IDD module cannot be
used JP1 OFF.
OFF X2, C16, C17 and R28 deliver a 32 KHz clock.
SB15,16 PC14, PC15 are not connected to P1.
(X2 crystal) oN |PC14, PCi5are only connected to P1. Do not remove X2,
C16, C17, R28.
ON B2 Pushbutton is connected to the NRST pin of the
SB5 STM32L152 MCU.
(B2-RESET) OFf | B2 Pushbutton is not connected the NRST pin of the
STM32L152 MCU.
SB4 ON B1 Pushbutton is connected to PAO.
(B1-USER) OFF | B1 Pushbutton is not connected to PAO.
SB21 ON Vpp is powered from 3 V, SB22 must be OFF.
(VDD powered from3V) | OFF | Vpp is not powered from 3 V, SB22 must be ON.
Vpp is not powered by the CR2032 battery, SB21 must be
SB22 OFF | P NotP Y Y
(Battery enable) -
ON Vpp is powered by the CR2032 battery, SB21 must be OFF.
ON The NRST signal of the CN2 connector is connected to the
NRST pin of the STM32L152 MCU.
SB100 (NRST)
OFF The NRST signal of the CN2 connector is not connected to the
NRST pin of the STM32L152 MCU.
ON The SWO signal of the CN2 connector is connected to PB3.
SB101 (SWO) . -
OFF | The SWO signal is not connected.
OFF | No incidence on STM32F103C8T6 NRST signal.
SB102 (STM_RST)
ON STM32F103C8T6 NRST signal is connected to GND.
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Table 6. Solder bridges (continued)

Bridge State® Description
The BOOTO signal of the STM32L152 MCU is held low
ON :
through a 510 Q pull-down resistor.
SB3 (BOOTO)
OFF The BOOTO signal of the STM32L152 MCU is held high
through a 10 KQ pull-up resistor.
OFF The BOOT1 signal of the STM32L152 MCU is held high
through a 10 KQ pull-up resistor.
SB19 (BOOT1)
ON The BOOTL1 signal of the STM32L152 MCU is held low
through a 510 Q pull-down resistor.
OFF | STM32F103C8T6 MCO clock signal is not used.
2
SB17 (MCO)® oN | STM32F103C8T6 MCO clock signal is connected to OSC_IN

of the STM32L152 MCU.

1. Default SBx state is shown in bold.
2. SB17 and SB20 are OFF to allow the user to choose between MCO and X3 crystal for clock source.
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4.9 LCD (24 segments, 4 commons)

This LCD allows the STM32L152 to display any information on six 14-segment digits and 4
bars, using all COMs. (See the LCD segment mapping in Figure 18 and pin connections in
Table 7.)

Note: This LCD also supports six 8-segment digits by only using COMO and COML1.
This configuration allows COM2 and COM3 to be used as I/O ports. In this case the 2 LCD
pins must not be plugged into the LCD socket. To proceed with this configuration, remove
the LCD carefully, slightly open the COM2 and COMS pins (pin 13 and pin 14) of the LCD,
then replug it in the socket.
Characteristics overview:
e 24 segments and 4 commons
e  Drive method: multiplexed 1/4 duty, 1/3 bias
e  Operating voltage: 3V
e  Operating temperature: 0 to 50°C
e  Connector: 28-pin DIL 2.54 mm pitch

Note: When the LCD is plugged, all I/O ports listed in Table 7 are unavailable. To use one of these
as 1/0, you must remove the LCD.

Figure 13. LCD segment mapping
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' BAR3

u BAR2
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n BAR1
bp BARO
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)
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Table 7. LCD connections

STM32L152 LCD
Name Pin COM3 COomM2 COoM1 COMO Name
PA1 1 IN 1P 1D 1E LCDSEGO
PA2 2 1DP 1COLON 1C M LCDSEG1
PA3 3 2N 2P 2D 2E LCDSEG2
PB3 4 2DP 2COLON 2C 2M LCDSEG3
PB4 5 3N 3P 3D 3E LCDSEG4
PB5 6 3DP 3COLON 3C 3M LCDSEG5
PB10 7 4N 4P 4D 4E LCDSEG6
PB11 8 4DP 4COLON 4C aM LCDSEG7
PB12 9 5N 5P 5D 5E LCDSEG8
PB13 10 BAR2 BAR3 5C 5M LCDSEGY
PB14 11 6N 6P 6D 6E LCDSEG10
PB15 12 BARO BAR1 6C 6M LCDSEG11
PB9 13 COM3 LCDCOM3
PA10 14 COomM2 LCDCOM2
PA9 15 COM1 LCDCOM1
PA8 16 COMO LCDCOMO
PA15 17 6J 6K 6A 6B LCDSEG12
PB8 18 6H 6Q 6F 6G LCDSEG13
PCO 19 5J 5K 5A 5B LCDSEG14
PC1 20 5H 5Q 5F 5G LCDSEG15
PC2 21 4] 4K 4A 4B LCDSEG16
PC3 22 4H 4Q 4F 4G LCDSEG17
PC6 23 3J 3K 3A 3B LCDSEG18
PC7 24 3H 3Q 3F 3G LCDSEG19
PC8 25 2] 2K 2A 2B LCDSEG20
PC9 26 2H 2Q 2F 2G LCDSEG21
PC10 27 1J 1K 1A 1B LCDSEG22
PC11 28 1H 1Q 1F 1G LCDSEG23
57 DocID018789 Rev 3 27139
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5 Extension connectors

The male headers P1 and P2 can connect the STM32L1 discovery to a standard
prototyping/wrapping board. STM32L152 GPI/Os are available on these connectors. P1 and
P2 can also be probed by an oscilloscope, logical analyzer or voltmeter.

Table 8. MCU pin description versus board function

MCU pin Board function

) LQFP Linear
Main Alternate functions 64pin LCD Touch Push Ibp LED | SWD | OsC Free | Power P1 | P2
function glass button lfe} supply

num. Sensor
EXT_
) ) ) 3V 1
EXT_

; ; 5V 1
BOOTO - 60 6
NRST - 7 NRST 10

WKUP1/USART2_CTS/ WAKE
PAO ADC_INO/TIM2_CH1_ETR 14 PAO uP 15
/ICOMP1_INP
USART2_RTS/ADC_IN1/
PA1 TIM2_CH2/LCD_SEGO0/ 15 SEGO 16

COMP1_INP

USART2_TX/ADC_IN2/
PA2 TIM2_CH3/TIM9_CH1/ 16 | SEG1 17
LCD_SEG1/COMP1_INP

USART2_RX/ADC_IN3/
PA3 TIM2_CH4/TIM9_CH2/ 17 | SEG2 18
LCD_SEG2/COMP1_INP

SPI1_NSS/USART2_CK/ NEEETR

PA4 ADC_IN4/DAC_OUTL/ | 20 easu 19
COMPL_INP
SPI1_SCK/ADC_INS5/
DAC_OUT2/
PAS TIM2_CH1 ETRICOMPL_| 2% X 20
INP
SPI1_MISO/ADC_IN6/
TIM3 CHL/TIML_BKIN/
PAG LCD_SEG3/TIMI0_CHY/ | 22 PAE
COMPL_INP
SPI1_MOSI/ADC_IN7/
TIM3 CH2/TIML_CHIN
PAT /LCD_SEG4/TIMI1_CHY | 23 R
COMPL_INP
USART1_CK/MCO/
PA8 D como 41 | como 23
PA9 USARTL_TX/LCD_COM1 | 42 | comi 22
PAI0 | USARTL RX/LCD COM2 | 43 | COM2 21
USART1_CTS/USBDM/
PALL SFIL MISO 44 X 20
USARTL_RTS/USBDP/
PAL2 Pt MOS) 45 X 19
ITMS/ SWD
A PAL3 46 s 18

3
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Table 8. MCU pin description versus board function (continued)
MCU pin Board function
. LQFP Linear
Main Alternate functions | 64pin | “CP | Touch | Push IoD LED | swp | osc | Free |Power | o, | p,
function glass button /10 supply
num. Sensor
JTCK/ SwW
SWeLK PA14 49 oLK 17
TIM2_CH1_ETR/PA15/
JTDI SPI1_NSS/LCD_SEG17 | 0 |SEGI2 16
ADC_INS/TIM3_CH3/
PBO LCD_SEGS5/COMP1_INP/ | 26 PBO
VREF_OUT
ADC_IN9/TIM3_CH4/
PB1 LCD_SEG6/COMP1_INP/ | 27 PB1
VREF_OUT
PB2/BOOT1 - 28 21
TIM2_CH2/PB3/TRACES
JTDO WO/SPI1_SCK/COMP2_| | 55 | SEG3 SWO 1
NM/LCD_SEG7
TIM3_CH1/PB4/SPI1_MIS
INTRST | O/COMP2_INP/LCD_SEG | 56 | SEG4 10
8
12C1_SMBAIITIM3_CH2/
PB5 SPI1_MOSI/COMP2_INP/ | 57 | SEG5 9
LCD_SEG9
12C1_SCL/TIM4_CH1/
PB6 USARTL_TX/LCD_SEG8 | 28 e 8
12C1_SDA/TIMA4_CH2/
PBY USARTL_RX/PVD_IN 59 Gl 7
TIM4_CH3/12C1_SCL/
PB8 LCD_SEG16/TIMI0_CH1 | ©1 |SEC13 4
TIM4_CHA4/12C1_SDA/
PB9 LCD_COM3/TIMIL cH1 | 82 | COMS 3
12C2_SCL/USART3_TX/
PB10 TIMZ_CH3/LCD_SEG1o | 20 | SEG6 22
12C2_SDA/USART3_RX/
PBI1 TIMZ_CH4/LCD_sEc1r | 39 | SEGY 23
SPI2_NSS/12C2_SMBA/
USART3_CK/LCD_SEG1
PB12 2/ADC_IN18/COMPL_INp | 33 | SEGS 24
/TIM10_CH1
SPI2_SCK/USART3_CTS/
PB13 LCD_SEG13/ADC_IN19/ | 34 | SEG9 25
COMP1_INP/TIM9_CH1
SPI2_MISO/USART3_RT
PB14 S/LCD_SEG14/ADC_IN20 | 35 |SEG10 26
/ COMP1_INP/TIM9_CH2
SPI2_MOSITIM1_CH3N/
LCD_SEG15/ADC_IN21/
PB15 COMP1_INP/TIMIL CHy/ | 36 | SEGL 27
RTC_50_60Hz
ADC_IN10/LCD_SEG18/
PCO COMPL_INP 8 |secis4 11
ADC_IN11/LCD_SEG19/
PC1 COMP. NP 9 |seGis 12
ADC_IN12/LCD_SEG20/
PC2 COMP1.INP 10 | SEG16 13
1S7; DoclD018789 Rev 3 29/39
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Table 8. MCU pin description versus board function (continued)
MCU pin Board function
. LQFP Linear
Main Alternate functions | 64pin | “C2 | Touch | PYSP [ 1o | LED | swp | osc | Free | Power | oy ipy
function glass button /10 supply
num. Sensor
ADC_IN13/LCD_SEG21/
PC3 COMP1_INP 11 | SEG17 14
ADC_IN14/LCD_SEG22/
PC4 COMPL_INP 24 PC4
ADC_IN15/LCD_SEG23/
PC5 COMPL INP 25 PC5
PC6 TIM3_CH1/LCD_SEG24 | 37 |SEG18 27
PC7 TIM3_CH2/LCD_SEG25 | 38 |SEG19 26
PC8 TIM3_CH3/LCD_SEG26 | 39 |SEG20 25
PC9 TIM3_CH4/LCD_SEG27 | 40 |SEG21 24
USART3_TX/LCD_SEG28
PCI0 | cp sEcaoicD coma| 1 |SEG22 15
USART3_RX/LCD_SEG2
PC11 9/LCD_SEG41/ 52 | SEG23 14
LCD_COM5
USART3_CK/LCD_SEG3
PC12 0/LCD_SEG42/ 53 X 13
LCD_COM6
PC13 RTC_AF1/WKUP2 2 e 4
PC14 0SC32_IN 3 03&32 5
0SC32
PC15 0SC32_0UT 4 “ouT 6
TIM3_ETR/LCD_SEG31/
PD2 LCD_SEG43/LCD_com7 | 24 A 12
OSC_IN PHO 5 olch_ 7
0SsC_
0SsC_ouT PH1 6 e 8
- - - GND | 2 | 2
- - - GND | 9 | 5
- - - GND | 28 |28
- - - vDD | 3
30/39 DoclD018789 Rev 3 1S7;




UM1079

Mechanical drawing

6

Mechanical drawing

Figure 14. STM32L1 discovery
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Figure 15. STM32L1 discovery
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Figure 16. ST-LINK/V2 (SWD only)

6€/ee

€ A9Y 68.810dI%0Q

1 2 ‘ 3 4
TCKISWAK
PATA
TMS/SVDIO
) TR — ER G
= ) TS0~ ___SB100 Has
]| I DAL i b7 Not Fitted SB10T
100K z
Board Kent: PC139 N /'_\ R
2 | e s SV 3 %
sz [zlz]E
= w
o 55| il L 4
Not Fitted ~ I«Iv cN2 a 4
o~ o (O] o (=] (2] (=] [ ) N ]
<SS NFiging w ; SB7 SB6 13V
_ STM3E1(BC8B 3 | | — A~_ISM JTX SWCK
oBBEREBpIES : S0 S8
g Q § EF520 5 . —. ||'
%EEE 5 SB11 SB10 TG
Foa 36 Ll — SIM_JMS
o B woptE o e
PC14 JTMZSW DO foSd SIS U
PC15 PA12 USE DP
R osaw P11 [a32USBOM
b
[LOOK 0SCouT PAT0 a3l —LSWO cao
| = s e Ee .
( e av} VDDA PB15 (<23 N3
oorF VT R®,,, 4K7 _ AN1__1 PAO PB14 7 JMS
Wy _
FB“’Z — iﬁi PA1 PB13 % - umpers ON —> DI SCOVERY Stected
PA2 = PB12 100 Jumpers OFF -->  ST-LINK Sdected
= 8 - T SWDIO IN
oS on r@e:Bg
FRLFBRERRLO —
Jv;v“ 4 _j;% SRR 3v LD1
3V Red
518l = v \DD COoM RB 2 1 i
£|e == \BAT 100
5|5) ':.‘!z‘!:‘ HH R
1K
LED STLINK 538 4 W 3V
= = L 00 W3
w2 ’ ) Geen c
“RRD —CRzﬁz Holer Not Fitted LD_B COLOR_CMS
™
PWR
X i LD3B5M33R BA‘IB 0JFLM
Vout
usv 5V —
H
BATB0JFLM D BY?ASS
1|.|F 5R 0603 —<EXLY D
Wired on Solds Sde N
5 Tme X7 osozx—l_mw
S oo
5075BMR-05-SM
% cr ce c10 o
100rF | 100rF | 100rF | 100rF f f
Us SMicroelectronics
= Title:
STM32L-DIS@VERYST-LINKV2(SWD only)
NumberMB963] Rev C.1(P6 SCH| Date2/122013 | Sed2 of 6
: : | : | :
MS31850V1

SoIewayads [eoa11199(3

6.0TNN



v
o

Q
v
o
=y
[ee]
~
(o]
O
Py
(9]

<

w

6E/vE

Figure 17. 32L152CDISCOVERY MCU
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Figure 18. STM32L1 discovery LCD
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Figure 19. STM32L1 discovery Ipp measurement
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Figure 20. STM32L1 discovery linear touch sensor/touchkeys
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