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STM32 MCUs portfolio

Mainstream Ultra-low-power High-performance Wireless
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e oot ot et o s « The STM32 family of 32-bit microcontrollers based
on the Arm Cortex®-M processor is designed to

STM32HT ® STM32WB
| Smazcse o e o offer new degrees of freedom to MCU users. It
128 KB to 1 MB flash 32 40 512 KB fiash 240 LFz Cori=cli =2 WHz Corexhiis

offers products combining very high performance,
stis2wes o real-time capabilities, digital signal processing, low-

42 MHz Cortes-MO+ 120 MHz Cortex-M4 250 MHz Cortex-M32 64 MHz Cortese-M0+

16 to 258 KB flash 512 KB to 2 MB flash 128 KB to 4 MB flash 182 to 512 KB flash power / IOW_VOItage Operation, and COnneCtiVity,
sTmszwL @ while maintaining full integration and ease of

48 MHz Cortx-M4
72 MHz Cortex-M3 96 MHz Cortex-Ma3 218 MHz Cortesc-M7 o e

16 K8 to 1 MB flash 512 KB to 2 MB flash 64 K8 1o 2 MB flash 433:;;5?;';:: d eve I (@) p me nt_

* The unparalleled range of STM32 microcontrollers,

48 MHz Corteoe-MM0 50 MHz Cortecc-h4 180 MHz Corbesc-M4

e cms S S based on an industry-standard core, comes with a
vast choice of tools and software to support project

B0 11 development, making this family of products ideal
for both small projects and end-to-end platforms

32 to 512 KB flash

STM32L0
32 MHz Cortax-MH
STM32F3 & to 182 KB flash
T2 MHz Cortexc-h4
32 to 512 KE flash

@ Latest generation



STM32 Tools

N Hardware Development Tools mac0S® is a trademark of Apple Inc., registerad in the U.S. and other countriss. - ..’
A =3 Windows ‘OS' SEMgZMX
« STM32 Nucleo boards -y —

® STM32 DISCOVGl'y kItS Imllallzatun code
Cube, :
® STM32 EV8| boardS Embedded software for STM32 @
Examples and demos

° ST M 3 2 D oCS Middleware components

Hardware abstraction layer
Available for all STM32 MCUs and MPUs

 Datasheet

STM32L Series STM32F Series STM326 Series STM32H Series STM32W Series STM32MP Series

« Reference Manual 0 U 4+ 15 F A R RB MR 60 64 H7 W8 MP1*

* STM32CubeMX

All-in-one STM32 development tool

TrueSTUDIO#-STM32

« Easy configuration of STM32 microcontrollers
peripherals

» C code generation, compliant with STM32 MCU

« STM32CubelDE ~
+ sTM32 O
« C/C++ development platform —_— .” CubelDE
» Code generation, compilation, and debug for STM32 CubeMX

microcontrollers

Lys



STM32 boards

« Developing your own board Jc'ﬁ

» Using existing STMicroelectronics
boards
« STM32 Nucleo boards
« STM32 Discovery kits
« STM32 Eval boards

Board ST-Link ARDUINO connector Display
Custom No
STM32 Nucleo Yes (V2.1/V3) | x
STM32 Discovery | Yes (V2.1/V3) | x X
STM32 Eval Yes (V2.1/V3) | x X




STM32 Nucleo Structure

G

Mini
« Each Nucleo board is based on one of the @
STM32 MCU product lines [ ST-LINK/V2-1 ]
« Two types of extension resources :

SWD

« Arduino Uno v3 connectivity.

« Morpho headers for easy access to all MCU
peripherals.

 Integrated ST-LINK/V2-1 debugger and
programmer :

« supports drag-and-drop flash programming.

« can target on-board STM32 or external STM32-
based application.

Morpho extension headers
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Arduino connector
Arduino connector
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http://gnbproject7mms.gnb.st.com/mcdmktg/regions/ecosystem/Ecosystem%20Branding%20Visuals/module_NUCLEO_STM32.png

STM32 Nucleo key assets

Flexible board power supply

Through USB or external source

Integrated ST-Link/V2-1
S Mass storage device flash programming )
2 push buttons, 2 color LEDs
Direct access to all STM32 1/Os: )
. through Morpho extension headers )

(8]
- www.stpom/sb'nSZnucleo

Simply expose the whole STM32 portfolio to the communities
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Enlarging the STM32Nucleo family to cover whole STM32 portfolio

Flexible board power supply :
through USB or external source

Integrated ST-Link/\VV2-1:

drag & drop device flash programming

- h—m -
< One STM32 Microcontroller
A Arduino Uno connectors

STM32 viith 32 rins Arduino Nano connectors

I "' ST Zio connectors: easy add-on
| l ST morpho extension :
' direct access to all mcu I/Os
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000000000000

STM32 complete product range from ultra-low power to high performance
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CubeMX

STM32CubeMX

How to create a new project
« Board selection

» Clock configuration

* Pinout configuration

» Peripheral configuration

Hello World!
Led Blinking
Button Interrupt




Create new project

oy < 47

[ STM32CubeMX Untitled

File Window Help

Existing Projects New Project Manage software installations

MCUSs selector

R t O d Project
Ssslisnss Shesas Check for STM32CubeMX and embedded software packages. ..

CHECK FOR UPDATES

ACCESS TO MCU SELECTOR Install or remove embedded software packages

INSTALL f REMCWE

| need to :

Dotara.10C =—

Last modified date - 27/10/2020 10:36:

Start My project from MCU

FW.ioc
Last modified date : 15/09/2020 15:51:06

Start My project from ST Board

Stand Alone.ioc
Last modified date : 09/07/2019 10:44:15

O TITE3Z| Settings. ioc

— Last modified date - 23/06/2020 12:31:27

Board selector Stand Alone.ioc

Last modified date - 12/07/2019 15:02:46

ACCESS TO BOARD SELECTOR

Start My project from Example

ACCESS TO EXAMPLE SELECTOR

Partner

SIL ASIL ClassB PW:;
R R R
eady eady eady E-:i

Other Projects

 H HIH HH

with STM32 and STM8 Yl
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Create new project — MCUs selector

Link to Documentation and web page

@ New Project from a MCU/MPU x
MCU/MPU Selectar S 0
¢MCU/MPU Filters \
@ El O Features Block Diagram Docs & Resources El Datashest [} Buy E—’ Start Project
Q RS L R
You can filter MCUs with: Pt lumoer Jy | STMIZF4 Series
Core > STM32 Dynamic Efficiency MCU, Arm Cortex-M4 core with DSP and FPU, up to 512 Kbytes of Flash memory,
¢« Part Number 84 MHz CPU, Art Accelerator
Seiles ’ Unit P for 10kU (USE): 2.745
nit Frice for L.
« Core Active ﬁ
Line > Productis in mass production Board: NUCLEO-FA01RE = LOFPG4
1 >
° SerIeS Package The STM32F401xD/xE devices are based on the high-performance ARM®Cortex® -M4 32-bit RISC core operating at a frequency of up to 84 MHz Iis Cortex®-M4 core features a
Floating point unit (FPU) single precision which supports all ARM single-precision data-processing instructions and data types. It also implements a full set of DSP instructions and a
. Other > memory protection unit (MPU) which enhances application security.
° L| nes The STM32F401xD/xE incorporate high-speed embedded memories (512 Kbytes of Flash memory, 96 Kbytes of SRAM), and an extensive range of enhanced 1/Os and peripherals
Peripheral > connected to two APB buses, two AHB buses and a 32-bit multi-AHB bus matrix.
. All devices offer one 12-bit ADC, a low-power RTC, six general-purpose 16-bit timers including one PWM timer for motor control, two general-purpose 32-bit timers. They also feature
° Perlpherals standard and advanced communication interfaces.
Features
e ..
MCUs/MPUs List: 201 items Display similar tems T Export
—_-m-i-ﬁ
vy STM32F401CD SIMIZE407. Active UFQFHTM4E Jud kbytes 46 kbytes g4 MHz .
W STM32F401... Active 2.384 WLCSP49 384 kBytes 96 kBytes 36 84 MHz
%4 STM32F401CE STM32F401... Active 2,639 UFQFPN48 512 kBytes 96 kBytes 36 84 MHz
¥ STM32F401RB STM32F401... Active 1.979 LQFP64 128 kBytes 64 kBytes 50 84 MHz
%4 STM32F401RC STM32F401... Active 2235 LQFPG4 256 kBytes 64 kBytes 50 84 MHz
¥ STM32F401RD STM32F401... Active 249 LQFP64 384 kBytes 96 kBytes 50 84 MHz
%4 STM32F401RE STM32F401... Active 2745 LQFP64 512 kBytes 96 kBytes 50 84 MHz
1% STMIZF401VB STM32F401. . Active 232 UFBGA100 128 kBytes 64 kBytes 81 84 MHz
%4 STM32F401... Active 2.32 LQFP100 128 kBytes 64 kBytes 81 84 MHz
1% STMIZF401VC STM32F401. . Active 2575 UFBGA100 256 kBytes 64 kBytes 81 84 MHz
%4 STM32F401... Active 2.575 LQFP100 256 kBytes 64 kBytes 81 84 MHz
1% STM3IZF401VD STM32F401. . Active 28311 UFBGA100 384 kBytes 96 kBytes 81 84 MHz
%4 STM32F401... Active 2831 LQFP100 384 kBytes 96 kBytes 81 84 MHz
e STAMIZEANA Dt 1 NAR LIFRA1NN £12 kRhdac QR kRwvtac a1 A4 MH~
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Create new project — Board selector

Link to Documentation and web page
[ New Project from a MCU/MPU ‘ X
\ IMP Board Selector amp o

Board Filters
@ E‘(‘ ) Features Large Picture Docs & Resources m Datasheet ‘] Buy I:—’ Start Project
o

Commercial | V| ¢y 7 STM32F4 Series
Part Number
NUCLEO-F401RE STMicroelectronics NUCLEO-F401RE Board Support and Examples
Vendor >
Active Part Number : NUCLEO-F401RE Unit Price (LS5): 13.0
Type ~ Product s in mass production Commercial Part Number : NUCLEO-F401RE Mounted Device - STM32F401RETx
CheckilUncheck All

[ Discovery Kit The STM32 Nucleo-64 boards provide an affordable and flexible way for users to try out new concepts and build prototypes by
choosing from the various combinations of performance and power consumption features, provided by the STM32 microcontroller. For

[ Bvaluation Board the compatible boards, the external SMPS significantly reduces power consumption in Run mode.

H 1 . O The Arduino™ Uno V3 connectivity support and the ST morpho headers allow the easy expansion of the functionality of the STM32
You can fl Iter Boa I'dS Wlth . o Nucleo open development platform with a wide choice of specialized shields.
The STM32 Nucleo-64 board does not require any separate probe as it integrates the ST-LINK debugger/programmer.
[ Nucleo-144 The STM32 Nucleo-64 board comes with the STM32 comprehensive free software libraries and examples available with the
* Part Number - STM32Cube MCU Package.
. V d » Nucleo-64
enaor O Boards List: 4 items 1 Export
- | Oveniew ___X| _ CommercialPartbo | Type x| _ MarketingStatus x| UnitPrice (uS$) ___X] ___Mounted Device ___X]
+ Type
MCU/MPU Series v
. ' NUCLEO-F401RE Nucleo-64 Active 13.0
. MCU series Check/Uncheck All |
1 8TM32F0
1 8TM32F1
o 1% 4 NUCLEO-F410RB Nucleo-64 Active 13.0
[ 5TM32F3
STM32F4
| 1* 4 NUCLEQ-F411RE Nucleo-64 Active 13.0 STM32F411RETx
[ 5TM32G0
[ STM32G4
O . NP FOFAARRE MurlanfA Artiva 14 0 STMATFAAREFT
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CubeMX view

STM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE o x
s File Window Hel ) n o '}( K
CubeMX P ’ Y/

Untitled - Pinout & Configuration GENERATE CODE
L
Clock Configuration Project Manager Tools

v Software Packs ~ Pinout

{F Pinout view

System Core > % §
Analog >
. . . onnectiity ’ .
Pinout & Configuration ... ) S
Clock Configuration : o
N Middleware > =
Project Manager T e
Tools - ,
PC2
PC3
vssa STM32F401RETx
LQFP64
USART_TX

PA3
WSS
WDD
PA4
PAS

USART_RX

LD2 [Green Led]

D
JO;
E
B
0
I
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Pinout & Configuration view

@ STM32CubeMX Untitled: STM32F401RETx NUCLEO-F401RE - X
File Window Help n L 4 ~}< ‘y’
tled - Pinout & Configuration GENERATE CODE

PA3
VsS
VDD
PAY
PAS

USART_RX
LD2 [Green Led]

Clock Configuration Project Manager
' v Software Packs v Pinout
| £F Pinout view System view 1
[l Categories 4 |
I ! p!
: System Core > : : % é :
| Analog > ! 1
. 1 1 1
Peripherals ' = |
| 1
. . 1 Connectivity > i 1
CO nfl g u ratl O n I I : B1 [Blue PushButtan] :
I Multimedia ’ : | RCC_OSC32_IN ! E Tms I
. 1
SeCtI O n I Computing 5 :: RCC_OSC32_0UT (g :
I .
o N " RCC_OSC_IN . "
| 1 : RCC_OSC_OUT  [Ell :
! : 1 NRST | .
: |: PCO : MCU plnout
! : | PG | .
1
. !  section
! : | PC3 |
1
I " vssA STM32F401RETx :
| 1
! ¥ : LQFP64 |
: ¥ . |
| ! 1
I 1! USART TX 1
1 |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 1
1
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Peripherals Configuration section

[ STM32CubeMX Untitled*: STM32F401RETx NUCLEO-FA01RE

-
sTm32 O
CubeMX

From the Peripherals Configuration
section, the user can select the
peripherals from a list and configure

Pinout & Configuration

o

Categaries

the peripheral modes required for the j
application. STM32CubeMX assigns -
and configures the pins accordingly.
Peripheral S
SeIeCtion Computing >

File Window Help

Clock Configuration

v Software Packs v Pinout]
TIM1 Mode and Configuration :
Mode

Slave Mode |D\sable

~]
Trigger Source ‘D\sable ~ ‘ .
Clock Source ‘\mama\ Clock V‘ Perl pheral
Channel1 |Disab\e V‘ .
Channel2 |D|sab\e V‘ mOde Selectlon
Channel3 |Disab\e ~ ‘
Channel4 |D|sab\e s
Combined Channels |Disable ~

[ Active

[ XOR atio
[ One Pulse Mode

Configuration

Reset Configuration

® Parameter Settings’| @ User Constants

ngs @ DMA Settings
Configure the below parameters - |
afseacnciin ] @ @ °

~ Counter Settings

Prescaler (PSC - 16 bits value)
Counter Mode
Counter Period (AutoReload Register - 16 bits val...
Internal Clock Division (CKD)
Repetition Counter (RCR. - 8 bits value)
auto-reload preload
~ Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit)
Trigger Event Selection

) o Peripheral
parameters

Disable (Trigger input effect not delayed)
Reset (UG bit rom TIMx_EGR})

setting

15



For more advanced users, it is also

B1 [Blue PushButton]

possible to directly map a peripheral

function to a physical pin using the Chip RCC_0SC32_OUT
view. The signals can be locked on pins RCC_OSCIN
tO prevent RCC_OSC_OUT
STM32CubeMX conflict solver from

moving the signal to another pin.

Pin functionality
assignment

MCU p

nout section

 TCK

vear |
P::-Is-__'_ !
F‘C'Ia'l-..'. '

PC15-. |

PHO -.. !
1 -

PH!
NRST

PCO

PAQD-..

PA2

)

USART_RX s

W55

DD

PAd

-

ez i 5o

Reset_State I

ADC1_INS

SIEY S 01 RET X

TIM2_CH1

TIM2_ETR
GPIO_Input p64
GPIO_Output
GPID_Analog

EVENTOUT
GPIO_EXTIS

2 3

o o

— P —_ —

LD2 [Green Led] [FaE

16




Peripherals Configuration section (set interrupts

Pinout & Configuration

Interrupts
Configuration

Categories

System Core hd

DMA
IWDG

NVIC

WWDG

Analog >

Timers ~

RTC
TIM1

TIM3
TiM4
TIM&
TIM3

TIM10
TIM11

Connectivity >
Multimedia >

Computing >

Middleware >

Clock Configuration
w Software Packs
NVIC Mode and Configuration :

Configuration

System

Priority Group |[] bits for pre-emption priority 4. V| [ Sort by Premption Priority and Sub Priority

Search l:l @ (& [ Show only enabled interrupts Force DMA channels Interrupts
NVIC Interrupt Table Enabled| Preemption Priority

MNon maskable interrupt

Hard fault interrupt

Memory management fault
Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System service call via SWI instruction
Debug monitor

Pendable request for system service
Time base: System tick timer

PVD interrupt through EXTI line 16
Flash global interrupt

RCC global interrupt

TIMZ2 global interrupt

USARTZ global interrupt

EXTl line[15:10] interrupts

FPU global interrupt

Interrupts list

Interrupts

0
0
0
0
0
0
0
0
0

mimym i < W< W< NN J<]
cocococococoocoooo

o o oo

Interrupts
activation

Preemption and sub priority
settings

O Preemption Priority l:l Sub Priority l:l

17



Hello World on uart (1/2) I

* On CubeMx, check Parameter
Settings values for Usart2

Analog >
Timers >

Connectivity

12C1
@ 12¢c2
12C3
sSDIo
@ sPi
SPI2
SPI3
USAR‘H B1 [Blue PushButtan]
USARTZ
USARTE RCC_OSC32_IN
UsSB_0TG
— RCC_OSC32_0UuT

SW
TCK

T™MS

RCC_OSC_IN

Multimedia >

RCC_OSC_OUT
Computing >
Middleware >
I I I I S S S S S .
I

Configuration

Usart2

e I STM32F401RETx
 Basic Parametsrs LQFP64

Baud Rate 115200 Bits/s
Word Length 8 Bits (including Parity)
Parity None I
Stop Bits 1 USART T
~ Advanced Parameters -
Data Direction Receie and Transmit o
I Over Sampling 16 Samples I g § S E g
& B
A I S S S S S S S .. 5 =
z
3 5
=
g

Settings



Hello World on uart (2/2)

tte(on Ho, e s e 2o ¢ + On STM32CubelDE:

HAL UART Transmit(&huart2, (uint8 t *) ptr, len, HAL MAX DELAY); . ° [)eﬁne tf]EB \Nrite flJf]()ti()f]

return len;

s I — + Write the printf function

* Open a Serial port com and run the
code

printf ("Hello world!\r\n"); €&

T COM4 - Tera Term VT = O =

File Edit Setup Control Window Help
Hello world?
l




Led blinking, solution 1 (sub optimal) I

* On CubeMx, verify PAS is set as * Toggle the pin status
GPlO_OUtpUt e Add a delay

[ TR R

Vi aanrany g

/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */

while (1)

{
HAL GPIO TogglePin(LD2 GPIO Port, LD2 Pin);
HAL Delay(500);

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

¥
/* USER CODE END 3 */




Led blinking, with timer and interrupt (1/2

Enable timer 10 and set its params * Enable the related interrupt

TIM10 Mode and Configuration

System Core > Activated

Analog >

1. Click e -
on TIM10 RTC .

TIMA
TIM2

s 2. Enable the flag

TIME
TIM3

MNVIC Interrupt Table Enahled F'reemptmn Priority Suh Priority
Tihat TIMA update interrupt and TIM10 global interrupt

Configuration

@ NWVIC Settings

Connectivity v
- 3. Set params
@ 12c2
12C3
sDIo
@ sPN
SPI2
SPI3
USART 4, Open the NVIC
v USART2 .
USARTE : Settings and enable the
USB_OTG_FS Configuration
tim10 global interrupt
Multimedia > © Parameter Settings
c N Configure the below parameters -
omputing myq----- 1
Middlaware > I Counter Settings
Prescaler (PSC - 16 bits value) 10000-1 I
I Counter Mode Up
Counter Period (AutoReload Register - 16 bits valu... 4200-1 I
I Internal Clock Division (CKD)
auto-reload preload Disable I



Led blinking, with timer and interrupt (2/2)

. _ » Declare a global flag
55 /* USER CODE BEGIN PFP */ —
56 . . .
57 volatile uints_t tine_clapsed - 0; 4" « Make the timer 10 start in interrupt

59 /* USER CODE END PFP */ mode

96 /* USER CODE BEGIN 2 */
97

57| 1 pene St TR RO, Redefine a callback function related to
| o smamco0zy the elapsed time and set the flag

1e@ /* USER CODE END 2 */

101
* Manage the flag in the main loop
263
2648 HAL_TIM_PeriodElapsedCallback(TIM HandleTypeDef *htim)
265 {
266 if(htim == &htimie@)
267 {
268 time_elapsed = 1;
269 }
270 }
271
272
273 /* USER CODE END 4 */
100 /* USER CODE END 2 */
101

102 /* Infinite loop */
103 /* USER CODE BEGIN WHILE */
104  while (1)

105
106 if(time_elapsed)
107 {

108 time_elapsed = 0;

109 HAL_GPTO_TogglePin(LD2_GPIO_Port, LD2_Pin);
110 }
111

112 /* USER CODE END WHILE */
112



STM32F401RETx
LQFP64

USART_TX

USART_RX  |gaE]
TIM2_CH1

System C... ¥

DMA
GPIO
IWDG
NVIC
v RCC

1. Set PA5 as
TIM2_CH1

Connectivity >

Multimedia >

2. Enable Clock
Source o+

4. Adjust Counter
period and Pulse

"_l values

Slave Mode [Disable

Tiigger Source [Disable

Clock Source  [Intemal Clock
Channelt [PV Generation CH1
Channel2 Disable

Channel3 [Disable

Channel# Disabie

o

0O Qne Pulse Mode

3. Set channel 1 as
PWM Generation Ch1

Configuration

Reset Configuration

© Paramter Seitings

Configure the below parameters

Counter Settings
[ Prescaler (PSC - 16 bits value)

0

Counter Mode Up

Counter Period (AutoReload Register - 32 bits value ) 84000000-1
I Interal Clock Division (CKD} No Division

auto-reload preload Disable

Trigger Output (TRGO) Parameters
Master/Slave Mode (MSM bit)
Trigger Event Selection

P Generation Channel 1

Disable (Trigger input effect not delayed)

Mode PWWM mode 1
Pulse (32 bits value) 42000000-1
Output compare preload Enable

Fast Mode

I CH Polarity

Disable
High

Reset (UG bit from TINx_EGR) I

L--------------

Led blinking, with PWM

HAL TIM PWM Start(&htim2, TIM CHANNEL 1);

/* USER CODE END 2 */

5. In the ¢ code, let the timer 2
pwm start.

Remember to remove all the
references to LD2




Button Interrupt (1/2

1. Check the PC13
pin is set as
GPIO_EXTI13

B1 [Blue PushButtan]
RCC_0OSC32_IN

RCC_0SC32 OUT

RCC_OSC_IN
RCC_0SC_ouT
nfiguration
@ NVIC | @ C ation
System C...~ Prioity Group [ Sort by Premption Priority and Sub Priority  [] Sort by intemupts names

DMA Search © @) Show |available interrupts v Force DMA channels Interrupts

GPIO

WDG NVIC Interrupt Table Enabled|Preemption Priority{Sub Priority]

NVIC Non maskable interrupt

v RCC Hard fault interrupt

v va\fﬁDG Memory management fault
— Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System senice call via SWI instruction
Analog b
Debug monitar
. Pendable request for system senice
Timers ~

Time base: System tick timer

2. Enable the EXTI v

OO0 @@nd
cococococococococoocoocooo o
ccococococococococsoooo oo

T RCC global interrupt
. . . .
. d]

line[15:10] interrupts LAy
TIVS EXTl line[15:10] interrupts
TIMg FPU global interrupt
TIM10
TIM11

——

Connectivity *

Multimedia >



Button Interrupt (2/2)

—_

46 /* USER CODE BEGIN PV */
47 wvolatile uint8 t button pressed = 0;

» y * Declare a global flag
@i oy e  Redefine a callback function related to
1
button pressed = 1; the pressed button and set the flag

* Manage the flag in the main loop

/* Infinite loop */
/* USER CODE BEGIN WHILE */

while (1)

{
if(button pressed)
{

button pressed = @;
printf("yes, you pressed a button!\r\n");
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