DEXTER BASE DOCUMENT

The purpose of this document is to familiarize yourself
with the functionalities of DEXTER, a custom-built
embedded processor built exclusively for your Build Club
experiments

This document has three parts:

e Dexter Quick Reference Guide

e STM IDE Installation guide

e Dexter User Functions

(click the part you'd like to read)
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DEXTER

an Embedded Controller Platform

Quick reference guide
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Connect this ST-LINK V2 for flashing program to Dexter Lite Board
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ST-LINKYV

STMB & STM32

Please verify the ST-LINK has the same order as depicted in the figure.

DEXTER Lite: Hardware Architecture and
Specification

Specification DEXTER- Lite

v ARM 32-bit Cortex -M4 CPU with FPU, DSP
Micro Instructions

v Frequency up fo 80 MHz, MPU, 100 DMIPS
v 256 KB single bank Flash, 160 KB SRAM
v Ultra-low-power with Flex Power Control

Expansion
Port

Controller
STM32L452RC 32 bit ARM cortex M4

80MHz,100DMIPS

RS485 Port
160KB SRAM RS 485 Line
256KB Flash Transceiver @ prot @E

STM32L452RCT6

v RS485, upto 220kbaud
v USB 2.0 device micro-AB port @1 2Mbps

Interfaces / v JTAG/SWD Cortex port for program and debug
Ports

v Expansion port for plug-in hardware (Arduino
Nano compatible)

Micro-AB

USB port for

data transfer

v Alert notification through Buzzer and LED

Expansion v
Mafiocy 4Kb FRAM

< ¥ Rechargeable 2.6Ah @ 3.65V, 18650 NMC cell 3.3V DC
Powering ] Battery 18650 cells
options v USB 2.0 device port to receive DC power, backup /
max 0.5A @ 5VDC PsSU
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DEXTER : Hardware Architecture and Specification

Specification EXpaalon
v ARM 32-bit Cortex -M4 CPU with FPU, DSP T CAN Port
Micro instructions 32 bit ARM cortex M4 | CAN <::|'> Line
v Frequency up o 80 MHz, MPU, 100 DMIPS A1 Rx|Transceiver e <:>E
Controller ' . 80MHz,100DMIPS N S (1solated)
v .
STM32L452RC 254 KB single bank Flash, 160 KB SRAM 60K SRAM
v" Ultra-low-power with Flex Power Control Tx RS485 Port
256KB Flash et e
. CAN 2.0 B, uptolMbps Dir | o <::'> e @E
“ RS485, upto 220kbaud (Isolated)
_ STM32L452RCT6
“ USB 2.0 device micro-AB port @12Mbps Digital O/P
T . : ==y GPO{B) Header
USB 2.0 ST-link micro-AB port for program/debug
) o Extender
Interfaces / ” Expanded I/O: 8 digital o/p & 8 Analog i/p poris
Ports . . . Flash Analog  |A——
1 opto-isolated i/p & 1 opto-isolated o/p poris 256Mb Mux (8:1)
” JTAG/SWD Cortex port for program and debug Analog LIP
F 1 Header
“ Expansion port for plug-in hardware (Arduino = Micro-AB
Nano compatible) ‘- ) USB port for
data transfer 7.5V 9V DC ilp
v Alert nofification through Buzzer and LED adapter port
Expansion v’ 256 Mb SPI flash memory, scalable up to 1Gb v i
Memory v Optional Memory: FRAM or serial EEPROM ) 0 o) svbe) regulator | pCifp
Micro-AB - : (e +
; Y 3.3V DC
v’ Rechargeable 2.6Ah @ 3.65V, 18650 NMC cell 1 s ) —] bai:ff:’:su 18650 cells
B
Powering v" DC adapter pori: 0.5A @ 7.5V or 9V DC input ] :
options v" USB 2.0 device port to receive DC power, USB port for
max 0.5A @ 5VDC AT

Figure 3: Block Diagram
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Expansion pori

/Digital 1/0: 21 Ports Analog 1/0O: 12 Ports\
v Bidirectional ports v" 12 x ADC input
¥v" 5V tolerant inputs v" 1 x DAC output
¥v" 1/O current @ 8mA ¥v" 1 x Comparator
E v" 10 Timer channels v" 1x OP-Amp with
v' 2 x Wakeup pins non-inv gain up to 16
X \ %
P N
A /Comm 1/O: 3 serial interfaces
N v 1xI12C port @100 kbps to 1 Mbps data rate
S v/ 1 xSPI port @ 40 Mbps max data rate
| v" 1 x UART port @ Up to 204 kbaud
\_ _/
(o]
N v" Plug-in support for Arduino Nano 1/0 cards
v" Support Arduino Uno/MKR cards through carrier
card
P -
Power pins: I
o
R v +Vin: +5V to +8V DC, Up to 300mA @5V with
T a 18Wh battery backup
v" Analog Ref: +3.3V
+5V to +8VDC

v 1/0 supply: +3.3V@100mA )/

UART-R \
.— Digital 1/O (5V tolerant) 12C_SDA 12C Data I/O UART Data I/P to controller

UART-Tx UART Data O/P from controller
Analog I/P to controller (3.3V tolerant) 12C_SCL 12€ clock O/P from controller
Analog O/P fi troller (3.3V tolerant) GND. DC negative
X nalog rom controller (3.3V tolerant -MOSI
SPI Data /P from controller Analog Reference to peripheral cards
Analog I/P to controller (5V tolerant) MISO SPI Data I/P to controller DC positive
OP-Amp O/P from controller SPI clock O/P from controller n

RESET Reset O/P to peripheral cards /
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DEXTER : Memory, Indicators and Ports

a) Memory
U16 : Flash Memory — SPI Interface
Pin # Controllt.er Pin FIas.h Memory Signal Name Function
mapping Pin Name
3 NRST RESET FM_RST Memory Reset
7 PA15 CS FM_CS Chip Select
8 PC11 DO(101) FM_MISO Data I/P to Controller
9 PB5 WP(102) FM_WP Write Protect
15 PC12 DI(100) FM_MOSI Data O/P from Controller
16 PC10 CLK FM_SCK Clock Input
U20 : FRAM Memory - 12C1 Interface
Pin # Controllt-er Pin FRA!VI Memory Signal Name Function
mapping Pin Name
5 PB7 SDA uC_12C1_SDA | Serial Data I/O
6 PB6 SCL uC_I2C1_SCL Serial Clock
b) LED status indicators
LED Controller Pin .
. Function
Reference mapping
D1 - Glows to indicate Battery Charging
D4 PHO Blinks to indicate Controller activity
D7 - Glows to indicate USB Power switch Fault
D12 - Glows to indicate 5V Power

DEXTER BASE DOCUMENT V1.0
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c) Audio (Buzzer) indicator

Buzzer Controller Pin .
. Function
Reference mapping
LS1 PB3 Piezo electric buzzer (4KHz) with audible cadence
d) Ports

; wl,
\

: %jé;éxp‘ syt CEC-RUL_
ot E

J5, Pinl

Figure 5: Expansion Port
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J4 : Expansion Port connector Pinout

Table below summarizes the Pinout functions of Expansion Port shown in Figure 4.

Pin | Controller Pin Connector Pin . . .
4 el Name Controller Pin Multi-function features
1 PA5 D13/A10/SCK D13: Digital I/0
A10: Analog I/P(3.3V tolerant)
SCK: SPI Clock O/P from Dexter; To interface Dexter using SPI
interface
2 |- +3.3V +3.3V DC Out from Dexter
3 - A-Ref To connect to Analog Reference of ADD-ON cards, +3.3V
4 PA4 D14/A0/DACO D14:Digital I/O
AO: Analog I/P (3.3V tolerant)
DACO: DACO/P
5 | PAO D15/A1/Wkup D15: Digital I/0
Al: Analog I/P (5V tolerant)
Wkup: Wakeup signal I/P
6 PA1l D16/A2 D16: Digital 1/0
A2: Analog I/P (5V tolerant)
7 PA3 D17/A3/As out D17: Digital 1/0
A3: Analog I/P (5V tolerant)
Acout: Op-Amp O/P from Dexter
8 PC1 D18/A4/12C_SDA D18: Digital I/0
A4: Analog I/P (5V tolerant)
I2C_SDA: 12C Serial Data I/O
9 PCO D19/A5/12C_SCL D19: Digital I/0
A5: Analog I/P (5V tolerant)
12C_SCL: 12C Serial Clock O/P from Dexter

DEXTER BASE DOCUMENT V1.0
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Pin Controlltler Pin Connector Pin Controller Pin Multi-function features

# mapping Name

10 | PC2 D20/A6 D20: Digital I/0
A6: Analog I/P (5V tolerant)

11 | PA2 D21/A7/Wkup D21: Digital I/O
A7: Analog I/P (5V tolerant)
Wkup:Wakeup signal I/P

12 | - +5V +5V O/P from Adapter board

13 | NRST RESET RESET

14 |- GND Ground

15 | - +VIN Power I/P (+5V to +8V) to Adapter board

DEXTER BASE DOCUMENT V1.0
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J5 : Expansion slot connector Pinout

P;n Corr:‘t;?,g?r:gPin Pin Name Controller Pin Multi-function features
1 PC4 D1/A8/UART-Tx D1: Digital I/O
A8: Analog I/P (5V tolerant)
UART-Tx: UART Data O/P from Dexter
2 PC5 DO/A9/UART-Rx DO: Digital I/O
A9: Analog I/P (5V tolerant)
UART-Rx: UART Data I/P to Dexter
3 NRST RESET RESET O/P to ADD-ON cards
4 - GND Ground
5 PC8 D2 D2: Digital I/O
6 PAS8 D3 D3: Digital I/O
7 PB14 D4 D4: Digital I/0
8 PA9 D5 D5: Digital I/0
9 PA10 D6 D6: Digital I/O
10 PB15 D7 D7: Digital I/O
11 PB9 D8 D8: Digital I/0
12 PC7 D9 D9: Digital I/O
13 PC6 D10 D10: Digital 1/0
14 PA7 D11/A12/MOSI D11: Digital I/0
A12: Analog I/P (5V tolerant)
MOSI: SPI Data O/P from Dexter
15 PA6 D12/A11/MISO D12: Digital I/0
A11: Analog I/P (5V tolerant)
MISO: SPI Data I/P to Dexter

DEXTER BASE DOCUMENT V1.0
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J7 : USB Type AB connector Pinout

Pin # Controlltler Pin Pin Name Function
mapping
1 - VBUS VBUS (+5V)
2 - USB_N USB Differential Pair M
3 - USB_P USB Differential Pair P
4 PA10 OTG_FS_ID USB ID
5 - GND Ground
J11: SWD / JTAG connector Pinout
Pin # Controllt_er Pin Pin Name Function
mapping
1 - 3V3_VDD +3.3V
2 PA13 SWDIO /TMS SWD I/O; Test Mode select
3 - GND Ground
4 PA14 SWCLK /JTCK SW clock ; JTAG clock signal to target CPU
5 - GND Ground
6 PB3 TDO JTAG data O/P from target CPU
7 = NC =
8 PA15 TDI JTAG data I/P of target CPU
9 PB4 TRST NC
10 NRST SWD_RST Reset

J15 : Shorting Link

Shorting Link to be inserted in J15 when using 2 cells in parallel

Cell Orientation

Mode Orientation J15
2 Series BT3 -ve, BT4 +ve OPEN
2 Parallel BT3 +ve, BT4 -ve SHORT

DEXTER BASE DOCUMENT V1.0
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DEXTER Power ON Procedure

Figure 6: Powering options

DC Powering options

1. External 500mA @ 7.5V or 9V DC input from DC power adapter
2. USB 2.0 upto 500mA@5VDC
3. On-board 18650 rechargeable battery ; energy capacity of 9.5wh; on-board charger circuit
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COTS Plugin options on Expansion slots

Figure 7: Plugging COTS boards

COTS (Commercially Off the shelf) Plug-in boards

Optional COTS boards on ..
. Applications
Expansion Slots
NANO loT loT
NANO 33 BLE Wi-Fi/BLE network connectivity.
NANO Ethernet Shield Connect to Ethernet Network

DEXTER BASE DOCUMENT V1.0 Page 17 of 36



“TH 9
BLD resez:lE Peh
-C usB park

™
INCUBATION
CELL

10 mapping of STM32L452RCT6 controller

5 g 5
e =z 53 %5 0 o
32 £Jd445%9%9%po2348 3
R s » 9 3 9 & S' S' oz e
€ g il e, °| g H | ' 0 8 o9
1w O oo a¥P v g g aac b
® o N3 Jo 8 B e e e ;'
o 1 I = ©
2§ JdegdzeizFizg
K 8 2B 5888828885
BAT VDD..
EXT_INT1_OPTO VSS
RCC_OSC32_IN ; SYS_JTMS-SWDIO
RCC_0OSC32_0uT PA USB_DP
PHO-OSC_IN_SysLED p USB_DM
PH1-0SC_OUT JSOHL 010_6_PWi3_P
PA DIO_5_PWM2_P
Al_5_I2€3_SCL PAS DIO_3_PWM1_P
Al_5_{2C3_SDA TR, uC_CAN_STB
AlS PC8 DIO_0_TIM3_CH3
uC_AI_1 P DIO_9_TIM3_CH2
A - DL, 010_10_TIM3_CH1
PB DIO_7_PWM3_N
JFF D4
A1 PB DIO_4_PWM2_N
A2 3 CAN1_TX
AL7 PB CAN1_RX
ol o g o ~ ol o
X v a a D 0 0 o 0 w o
o I B a ] a o BB
by 58 =z x 35wk
> o n J - " 03 55 T
< <~ E3pPEJdcc ok
Q o o Ei EZ o | 55 (Dl 55 fE
3 "o B 4S5z 3 3
o @ @ B 5 3 o0& 6 a Yy
' T 5 2 S s 5 4
o 9o & 5 I o 9
< ac g o 2 E] >
$ o ©
] |
- Jiip
&5
o 2
3 &

DEXTER BASE DOCUMENT V1.0

Figure 8: Pin mapping of DEXTER controller

Page 18 of 36



“THE ,
BLD resézg peh
sCtUB park

DEXTER ADAPTER BOARD

Illustrations to expand Dexter efficacy using “Adapter Board” on expansion slots provided.

UNO
Shield

DEXTER
board

Figure 11: DEXTER Adapter board: attached on expansion slot of DEXTER
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COTS plug-in Options on Expansion slots using
Adapter/Carrier Board

a) lllustration 1 COTS Nano Ethernet shield plugged onto Adapter
board that plugged to DEXTER

Sensor I/P
(Grove

connector
shown)

DEXTER
Adapter board

NANO Ethernet
shield

To Ethernet
network

Figure 12: lllustration 1 COTS Nano Ethernet shield plugged onto Adapter board that plugged to DEXTER
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b) [llustration 2 COTS Nano Ethernet shield and UNO motor
shield plugged onto Adapter board that plugged to DEXTER

Motor shield

DEXTER
NANO Adapter board

Ethernet Shield

DEXTER

Figure 13: lllustration 2 COTS UNO motor shield and Nano Ethernet shield plugged onto Adapter board
that plugged to DEXTER
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STM IDE Installation guide

1) Go to https://www.st.com/en/development-tools/stm32cubeide.html#get-software

Locate the installer for your operating system and click ‘Get Latest’.

@ st.com/.

All features

Integration of services from STM32CubeMX:STM32 microcontroller, microprocessor, development platform and example project
selectionPinout, clock, peripheral, and middleware configurationProject creation and generation of the initialization codeSoftware and
middleware completed with enhanced STM32Cube Expansion Packages

Read more

Get Software

Part Number 4 General Description Supplier Download All versions
+ STM32CubelDE-DEB STM32CubelDE Debian Linux Installer ST Get latest T
+ STM32CubelDE-Lnx STM32CubelDE Generic Linux Installer 5 Get latest T Cllck .Get Latest.
+ STM32CubelDE-Mac STM32CubelDE macOS Installer ST Get latest T for your Operatlng
system
+  STM32CubelDE-RPM S5TM32CubelDE RPM Linux Installer ST Get latest Ty -
+ STM32Cubel DE-Win STM32CubelDE Windows Installer ST @ Select version

DEXTER BASE DOCUMENT V1.0 Page 23 of 36
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2) Now a pop up would appear to accept STM32’s terms and agreements. Click ‘Accept’

Get Software

If you have an account on my.st.com, login and download the software without any further validation steps

Login/Register

If you don't want to login now, you can download the software by simply providing your name and e-mail address in the form below and validating it.
This allows us to stay in contact and inform you about updates of this software.
For subsequent downloads this step will not be required for most of our software.

First Name:
Alok

Last Name: .
Krishnan

E-mail address:
XXXXX)(X@XXXXX‘ com

Please review our Privacy Statement that describes how we process your profile information and how to assert your personal data protection rights

O Please keep me informed about future updates for this software or new software in the same category

3) Enter your details in the next window as shown. Next, hit ‘Download’.

License Agreement

Please indicate your acceptance or NON-acceptance by selecting “I ACCEPT” or “l DO NOT ACCEPT” as indicated below in the media

BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE USING THIS SOFTWARE PACKAGE OR ANY PART THEREOF
(AND THE RELATED DOCUMENTATICN) FROM STMICROELECTRONICS INTERNATIONAL NV, SWISS BRANCH AND/OR ITS AFFILIATED
COMPANIES (STMICROELECTRONICS), THE RECIPIENT, ON BEHALF OF HIMSELF OR HERSELF, OR ON BEHALF OF ANY ENTITY BY

WHICH SUCH RECIPIENT IS EMPLOYED AND/OR ENGAGED AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE LICENSE
AGREEMENT.

Under STMicroelectronics’ intellectual property rights and subject to applicable licensing terms for any third-party software incorporated in this
software package and applicable Open Source Terms (as defined here below), the redistribution, repreduction and use in source and binary forms
of the software package or any part thereof, with or without modification, are permitted provided that the following conditions are met

1. Redistribution of source code (modified or not) must retain any copyright notice, this list of conditions and the following
disclaimer.

2 Redistributions in binary form, except as embedded into micracontroller or microprocessor device manufactured by or for
STMicroelectronics or a software update for such device, must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the distribution

3. Neither the name of STMicroelectronics nor the names of other contributors to this software package may be used to endorse
or promote products derived from this software package or part thereof without specific written permission

DEXTER BASE DOCUMENT V1.0 Page 24 of 36
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4) A confirmation pop up will be displayed conveying that an email with the Download link has been sent
to the mail ID entered.

Your registration has been successfully submitted!

To validate your e-mail and start the download, please click on the link inside the e-mail that has been sent to you. This
link will be valid for 24 hours. Please check your spam filters in case you did not receive the e-mail.

DEXTER BASE DOCUMENT V1.0 Page 25 of 36
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5) Go to your email and check for an email from STM32. Click on the ‘Download Now’ button in the
email.

Lys

life.ougmented

Start your software download

Hi Abirami

Please click on this bution to validate your email address and start the download of the
requested software:

If you have any further issues, please sand your request to our o I using the
subject line: Software download issues.

Thank you

STMicroelecironics

OOmEE

DEXTER BASE DOCUMENT V1.0 Page 26 of 36
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6) A zip file will start downloading. Once the download is completed, right-click the ZIP file and select
‘Extract All'. The extracted folder will open when completed.

Extract software installers
Share View Compressed Folder Tools
# This PC » Downloads » software installers » ~ [J]
MName Date modified Type Size

android-studio-2021.2.1.15-windows.exe
¥ en.st-stm32cubeide_1.9.0_12015_2022030...

Application
Compressed (zipp...
; flutter_windows_3.0.1-stable.zip
Git-2.26.1-64-bit.exe
BM idealU-2022.1.2.exe

Compressed (zipp...
Open in new window

| ) Share with Skype

Application

Application

) Postman-winB4-9.20.3-Setup.exe Application 1,44,082 K| Extract All...
o) VisualStudioSetup.exe Application 1,644 K Pin to start
> VSCodeUserSetup-x64-1.67.2.exe Application TT.E50K [ Scan with Microsoft Defender...
1= Share
Open with...
Give access to >

Restore previous versions

Send to §

Cut
Copy

Create shortcut
Delete

Rename

Properties

7) Inside the extracted folder, double-click the installer file.

» This PC » Downloads » softwareinstallers » en.st-stm32cubeide 1.9.0 12015 _20220302_0855 x86 6d.exe

Mame Date modified Type Size

m st-stm32cubeide 1.9.0 12015 20220302 0... 28-06-2022 02:32 PM Application 8,45,060 KB

8) Follow the below steps:

DEXTER BASE DOCUMENT V1.0 Page 27 of 36
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a)
m STMicroelectronics STM32CubelDE - bt
License Agreement
Please review the license terms before installing
STMicroelectronics STM32CubelDE.
Press Page Down to see the rest of the agreement.
STMicroelectronics Software License Agreement ~
SLADO48 Rev4March 2018
BY INSTALLING COPYING, DOWNLOADING, ACCESSING OR OTHERWISE USING THIS
SOFTWARE PACKAGE OR ANY PART THEREOF (AND THE RELATED DOCUMENTATION)
FROM STMICROELECTRONICS INTERNATIONAL N.V, SWISS BRANCH AND/OR ITS
AFFILIATED COMPANIES (STMICROELECTRONICS), THE RECIPIENT, ON BEHALF OF
HIMSELF OR HERSELF, OR ON BEHALF OF ANY ENTITY BY WHICH SUCH RECIPIENT IS
EMPLOYED AMND/OR ENGAGED AGREES TO BE BOUND BY THIS SOFTWARE PACKAGE
LICENSE AGREEMENT. w
If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install STMicroelectronics STM32CubeIDE.
< Back 1 Agree Cancel
b)
E STMicroelectronics STM32CubelDE - >
r Welcome to the STMicroelectronics
> /4 STM32CubelDE Wizard

life.augmented

Setup will guide you through the installation of
STMicroelectronics STM32CubelDE.

ﬁ Itis recommended that you dose all other applications

befare starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Next > . Cancel

I_
o
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m STMicroelectronics STM32CubelDE - >

Choose Install Location

Choose the folder in which to install STMicroelectronics
STM32CubelDE.

Setup will install STMicroelectronics STM32CubeIDE in the following folder. To install in a
different folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

:\ST\STM32CubeIDE _1.10.0 Browse...

Space required: 2.4 GB
Space available: 408.9 GB

< Back Next > Cancel
c)
E STMicroelectronics STM32CubelDE - X
Choose Components
Choose which features of STMicroelectronics STM32CubelIDE you
want to install,

Check the components you want to install and uncheck the components you don't want to
install, Click Install to start the installation.

Description

Position your mouse

Select components to install: SEGGER Jirk drivers
ST-LINK drivers

wer a component Eo

see jks descr ption,

Let these checkboxes be ticked

Space reguired: 2.4 GB

- ) -~
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d)
E STMicroelectronics STM32CubelDE —
Installation Complete
Setup was completed successfully.
Completed
Show details
< Back Next > Cancel

e) Great! You have successfully downloaded & installed the STM32 Cube IDE software!

E STMicroelectronics STM32CubelDE -

Completing STMicroelectronics
‘1’ STM32CubelDE Setup
o STMicroelectronics STM32CubelDE has been installed on
your computer,
. Click Finish to dose Setup.
ﬁ [ Create desktop shortcut

Let this checkbox be
ticked

<pock Cancel
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Dexter User Functions
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DEXTER — User Functions
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The Dexter Board is designed using the microcontroller STM32L452RCT6 (LQFP64
package) from STMicroelectronics. It is a versatile microcontroller, which can be used in a
variety of ways. For the early Build Club experiments, designed for Engineering and
Science students, irrespective of disciplines, Dexter ‘Wrapper’ functions have been
predefined. These wrapper functions use the STM32 CUBE IDE (Integrated Development
Environment). The IDE comes with certain default settings. Although it is possible to
change these default settings, for the initial Build Club experiments we recommend that
only default settings be used.

The Wrapper functions are as follows:

1) GPIO - General Purpose Input / Output

To program GPIO pins. Can be used either for Digital signals or Analog signals. They can be
thus used for driving LEDs, Motors or receive signals from sensors.

Type Function call Description
Digital_transmit (Pin, State); To turn ON/OFF Digital Output pins
Digital_transmit_pwm (Pin, Duty cycle); To transmit o an oufput using PWM

Digital 10
Digital_receive (Pin); To receive Digital Input pins
Analog_transmit (Pin, State): To turn ON/OFF Analog Output pins
Analog IO
Analog_receive (Pin); To receive Analog Input pins

These are general functions that allow for managing the program’s flow control
and inserting time delays in it.

Type Function calll Description

Delay Delay_ms (Time); Toinsert a time delay (in milliseconds) into the program flow

Timer

Setup Dexter_setup()  For writing one-time setup/initialisation code

Loop Dexter_loop()  Any code written inside this function will be executed in an
infinite loop
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Communication Interfaces

UART - Universal Asynchronous Receiver / Transmitter

Bidirectional serial ports used in Build Club experiments in an
Asynchronous (data bytes transmitted between start and stop bits
without a clock signal) as well as Half Duplex (can either only Transmit or
only Receive at a given time) mode.

The Baud Rate of the channel is configurable.

Channel Function calll Description

Uartl_init (baud rate)  Toinitialize UART1 with Baud Rafe

Uartl_receive () To receive data via UART! using PB6 (TX), PB7 (RX)

Uartl_receive_IT () To receive data via UARTI1 using PB6 (TX), PB7 (RX)
UARTI through Inferrupt mechanism

Uartl_transmit () To transmit data via UARTI using PB6 (TX), PB7 (RX)

Uart2_init (baud rate) Toinitialize UART2 with Baud rate

Uart2_receive () To receive data via UART2 using PA2 (TX), PA3 (RX)

Uart2_receive_IT () To receive data via UART2 using PA2 (TX), PA3 (RX)
UART2 through Interrupt mechanism

Uart2_transmit() To transmit data via UART2 using PA2 (TX), PAS (RX)

Uart3_init (baud rate) Toinitialize UART3 with Baud rate

UART3 Uart3_receivel() To receive data via UART3 using PC4 (TX), PCS (RX)

Uart3_receive_IT () To receive data via UART3 using PC4 (TX), PCS (RX)
through Interrupt mechanism

Uart3_transmit() To transmit data via UART3 using PC4 (TX), PCS (RX)

&)
m
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12C - Inter Integrated Circuit

A Synchronous (data is sent at every tick of the serial clock SCL being transmitted
by the controller) serial communication protocol that uses a Half Duplex link.

Channel Function Calll Description

12C_receive() To receive data via 12C using PB8 (SCL), PB? (SDA)
12C]
(Master)

12C _transmit() To transmit data via 12C using PB8 (SCL), PB? (SDA)

SPI - Serial Peripheral Interface

A Synchronous (data is sent at every tick of the serial clock SCL being transmitted
by the controller) serial communication protocol that uses a Half Duplex link.

Channel Function call Description
SPI_transmit() To transmit data via SPIT using PAT (SCK), PATI (MISO),
PA12 (MOSI).
spi(Full  SPll-receive() To receive data via SPI1 using PAT (SCK), PATl (MISO).
Duplex PAI2 (MOSI).
Mesied SPIl_transmit_receive()  To receive and transmit data via SPIl using PA1 (SCK),
PAII (MISO). PAI2 (MOSI).
SPI2_transmit() To transmit data via SPI2 using PBIO (SCK), PC2
(MISO), PC3 (MOSI).
spi2 (Full  SP12-receive() To receive data via SPI2 using PBIO (SCK), PC2 (MISO),
Duplex _ ‘ PC3 (MQSI). . ‘ _
Slave) SPI2_transmit_receive() To receive and transmit data via SPI2 using PBIO
(SCK), PC2 (MISO), PC3 (MOSI).
SPI3_transmit() To transmit data via SPI3 using PCI10 (SCK), PCII
(MISO), PCI2 (MOSI).
Spi3 (Full  SP13-receive() To receive data via SPI3 using PCI0 (SCK), PCI1 (MISO),
Duplex ‘ _ PCI2 (MQSI}. _ _ _
Master) SPI3_transmit_receive() To receive and transmit data via SPI3 using PCIO

(SCK), PCI1 (MISO), PCI12 (MOSI).
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THE END.

Contact :

buildclub@respark.iitm.ac.in
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