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The 18650 Cell

-~ The cylindrical 18650 cell is a lithium-ion type

| measuring 18mm in diameter and 65mm in length and
weighs approximately 47 grams. At a nominal voltage of
3.7volts, each cell can be charged as high as 4.2 volts
and discharged as low as 2.5 volts, with each cell storing 3000 2170
up to 3500 mAh. May 18, 2021

Torque News
hitps:/www.torguenews.com » tesla-18650-2170-and-46... 3



) < c Q‘ U & https://www.hackster.io/florin-pantilimonescu/ E] e {? O\Search

@ hacksterio o SM - proiect exemplu

Projects v News Contests Events Videos Workshops
Overview Florin Pantilimonescu
Published January 24,
Things

Sy . Voice Activated Switch

Apple iPhone Siri Control on

e for DC Powered

Realated Links L

Schematics ACtuato rs

Code
Credits An Apple Siri-controlled switch based on Infineon's

Comments (1) XMC1100 industrial microcontroller and 600VCoolMOS G7

power transistor.
. . g L] . ! . g L] . A L] e e o~ ta



https://www.hackster.io/florin-pantilimonescu/voice-activated-switch-for-dc-powered-actuators-464495#comments

Share your SM work with the
community

w.hackster.i0/AlexWulff/how-to-create-a-high-quality-project-tutor

Before you get started, make sure to read:
- How to create a high quality project
- Content guidelines

We can't wait to see what you built!

Give it a short title

M

ake It sound cool! Maximum &0 characters.

Elevator pitch


https://www.hackster.io/AlexWulff/how-to-create-a-high-quality-project-tutorial-e25feb

-

- @ hackster.io https://www.hackster.io/guidelines

Projects News Contests Events Videos Workshops

Content Guidelines

Hackster is a community dedicated to learning Hardware developers
from beginner to pro are able to learn new things every day, thanks to the high-
quality projects that our community members share publicly. Since the early
days, we have been curating projects and helping authors improve their
projects in order to ensure that what becomes visible to the broader
community is of high quality. This notion is very important to us, which is why

we're releasing the following guidelines for authors.


https://www.hackster.io/guidelines
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Sensors :
definition and principles

Specified | ! F;utput Signal
easurand

|
Transducible Transduction Mechanical

Mechanical | | Properties Principle ' Thermal

Thermal 1 g
Electrical || Elﬁfﬁfa'

Magnetic | Radlant

Radiant Chemical
Chemical |;

] | ‘:; 13&: o | IR LED + photodiode Voltage Output
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Types of Actuators

. Electrical actuators

Electric motors
* DC servomotors
*  AC motors

" Stepper motors
Solenoids

. Hydraulic actuators
Use hydraulic fluid to amplify the controlle

command signal

. Pneumatic actuators
Use compressed air as the driving force & - 3____




UNIX

A popular multi-user, multi-tasking OS5
Attributes: stability, portability, security

Created at Bell Labs by Dennis Ritchie and Ken
Thompson (won the ACM Turing Award in 1983)

Unix is considered one of the greatest
achievements in L'ml"lputm sclence

Has been around since the 1960s in various forms,

e.g., AIX, SCO Unix, SunOS, FreeBSD, OpenBSD,

"1'_\": 4

NetBSD, Linux, Mac OS X
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Linux Kernel Architecture

User Programs
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e programs to work together.

3. Write programs to handle text streams,
because that 1s a universal interface.



modular programs J’
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-. ;échanisms from policy
imple programs

Small programs

=5 -':;ﬂs c transparent programs

’W‘ ite robust programs

,_ Make data complicated when required, not
the program
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Anecessary output )
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iagnose
veloper time over machine time
HC 2 stract programs that generate code
Shstead of writing code by hand
"Prototype software before polishing it

- Write flexible and open programs

Make the program and protocols extensible.
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& raspberrypi.org/downloads/
Curs: Elementede T.. & Google m Development Platfo... @ Proiectarea cu Micr... e (5518 unread) ""-

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Download it here, or use NOOBS, our easy installer for Raspbian and more.

Raspbian



2 Win32 Disk Imager
Image File

Copy| [] MD5 Hash:

Progress

Version: 0.9.5 Cancel
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SD card -

Linux

| w C\DiskImager_0O5_Rpi\*.*

Name

Size ¥ Date

118

<DIR>  06.02.2021 23:20

!
\ I-;{IIL
DDD@EGGGG

1
i)

i |.|.
|

WIS
I

IH
!
\

A\

—

wpa_supplicant

| ssh
~Unconfirmed 235618
“2Win32DiskImager-0.9.5-install

<DIR>=  06.02.2021 21:01
<DIR>  15.07.2016 13:10
<DIR>  29.08.2018 19:05
<DIR>  10.08.2019 18:25
<DIR>  03.11.2019 20:45

conf 213 06.10.2019 11:22
235 06.10.2019 11:16

268 26.06.2018 17:45

170 24.05.2018 14:55

0 11.09.2017 18:47

crdo.. 1.720.023 14.07.2016 11:18
exe 12.290.974 30.05.2016 08:58
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J wpa_supplicant.conf - Notepad - - ” - -

File Edit Format View Help

|l

country=R0

ctri_interface=DIR=/var/run/wpa_supplicant GROUP=netdev
update_config=1

network={
ssid="T1ab-pm"

Retea FAC.

psk="microweb"

network={

ssid="Telekom-4 K Retea acasa

psk="x asb”

Alta retea



LINUX
secventa de BOOT

= o

Basic Input/Output System

Bl OS executes MBR
- i F"
" !

Master Boot Record

MBR executes GRUB
., F P
| ) Grand Unified Bootloader

G RU B executes Kernel

s

Kernel
executes fshinfinit

Kernel

. Init
| n |t executes runlevel programs
T

Runlevel programs are
Runlevel executed from fetc/rc.dirc*.df

L
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Power on

BIOS (Basic Input Output System) is a software program comes pre-built in a motherboard
chipset.

BIOS loads and scans for devices such as Hard Disk, CD-ROM, RAM, etc.

BIOS searches for MBR (Master Boot Record: 1st sector) of the primary hard drive, it scans
for 1st stage loader (In our case boot loader is (GRUB LILO) and hands over the
responsibility to MBR.

Boot PROM/FLASH/BIOS is proficient of loading the MBR into RAM and executing it.

MBR (Master Boot Record)

912 bytes of space -> MBR
MBR contains the information of loader of most operating system e.g UNIX, Linux and
WINDOWS

MBR holds the small binary information of 1st stage of loader

MER consist physical sector of the first disk drive (i.e 512 bytes) and it's not part of any
partition.

Placed on the prime disk drive, in the prime sector of the first cylinder of track is 0 and head
is 0 (this whole path is generally booked for boot programs)

MBR involve a mini executable programs and a table specify the primary partitions.



MBR (Master Boot Record)

= 512 bytes of space —> MBR

= MBR contains the information of loader of most operating system e.g UNIX, Linux and
WINDOWS

= MBR holds the small binary information of 1st stage of loader

= MBR consist physical sector of the first disk drive (i.e 512 bytes) and it's not part of any
partition.

= Placed on the prime disk drive, in the prime sector of the first cylinder of track is 0 and head
is 0 (this whole path is generally booked for boot programs)

MBR involve a mini executable programs and a table specify the primary partitions.

Boot Code (GRUB) 446 bytes
partition 1: 1& bytes
partition 2: 1& bytes
partition 3: 1& bytes
partition 4: 1& bytes

magic Number: 2 bytes

= MBR also document which primary partition is ACTIVE.
= The BIOS surrender rights to the first stage boot loader, which then scans partition table anc
finds second stage boot loader on the partition configured as bootable.



Boot Loader

= The boot loader termed from 1st stage loader and loads itself into RAM. All this go on in
milliseconds.

= The default stage 2 boot loader is a GRUB (Grand Unified Boot Loader) or LILO (Linux
Loader)
Once GRUB is loaded into RAM, then it's search for the location of Kernel.
GRUB will scrutinize the map file to find the kernel image, that is located under (/boot) and
load it.

GRUB loads the kernel (vmlinuz-version) from /boot partition




Kernel initialization highlights include:

= initialize CPU components, eg, MMU
= initialize the scheduler (PID 0)

= mount the root filesystem in rw mode
» fork off the init process (PID 1)

. Inessence, kernel initialization does two things:

-
S —

B = Start the core system of shared resource managers (RAM, processor and mass storage).
‘ » Starts a single process, /sbhin/init.

Init process (sbin/init) is the very fist process which loads all the various daemons and mounts
all the partitions which are listed under /etc/fstab.




Ahoujt / etc/fstab

The /sbin/init reads /etc/inittab file

Set default runlevel { the telinit command allows administrators to tell the init process to
change its current runlevel)

Calls /etc/re.d/re.sysinit and /ete/re.d/re x (where ‘X' is a runlevel)

In /etc/re.d/red.d directory files starting with letter K —> kill scripts and files starting with
letter § —> Startup scripts.

Start up the tty processes and xdm ( X display manager)

Starts User's login screen




Master Boot Record (MBR)
also known as First Sector of
the Hard Disk

Boot Loader (e.g. GRUB)

Kernel (Linux O5)
Initial RAM disk - initramfs image

/sbinfinit (parent process)

Command Shell using getty

X Windows System
(Graphical User Interface)
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USB power

USB Power Input 5V 700mA min

MICRO USB TYPE B

PD-USB/112 Min|SMD
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BROADCOM. BCM2835 ARM Peripherals
N w—-—_

BCMZ2835 contains the following peripherals which may safely be accessed by the ARM:

¢ Timers
e [Interrupt controller
« GPIO

e [USB

e PCM/I2S

¢« DMA controller
e [2C master

e [2C/SPI slave

e SPIO, SPI1, SPI2
« PWM

UARTO, UART1
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P12 Model B ARM Cortex-A7
Quad Core CPU 900MHz 1GB RAM (Suppo
dows 10,Ubuntu etc.




Raspberry Pi2 GPIO Header

NAME Pin#¥
DC Power Sv 02
DC Power Sv 04
Ground 06
(TXD0) GPIO14 08
(RXD0) GPIO15 10
(GPIO_GEN1) GPIO18 12
Ground 14
(GPIO_GEN4) GPIO23 16
(GPIO_GEMNS) GPIO24 18
Ground 20
(GPIO_GENE) GPIO25 22
(SPI_CEO N) GPIOO8 24
(SPI_CE1_N) GPIOOT 26
(I°C 1D EEPROM) ID_SC 28
Ground 30
GPIO12 32
Ground 34
GPIO16 36
GPIO20 38
GPIO21 40

Pin# NAME
o1 3.3v DC Power

03 GFRIO02 (SDAT | 1°C)
05 GPRIO03 (SCL1 |, IPC)
o7 GPIO04 (GPIO_GCLK)
09 Ground

11 GPIO17 (GPIO_GEND)
13 GPIO27 (GPIO_GEN2)
75 GPIO22 (GPIO_GENS3)
17 3.3v DC Power

79 GPIO10 (SPI_MOSI)
21 GPIO09 (SPI_MISO)
23 GPIO11 (SPI_CLK)
25 Ground

27 ID_SD (I”C |ID EEPROM)
29 GPIO05

31 GPIO06

33 GPIO13

35 GFIO19

37 GPI10O26

39 Ground

......@.............
......@.............

Rew. 1

De01/5014 http:/Avvww . element14.com
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RUN PINS FOR RESET SWITCH
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O Dutput strength

DOutput

ray O Output enable

O Hysteresis enable

Input

Pull-up

Pull-dowswn
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P1: The Main GPIO connector

WiringPi Pin BCM GPIO Name Header Name | BCM GPIO | WiringPi Pin
3.3v 12 Sy
8 Rv1:0 - Rv2:2 34 oV
g Rvi:1-Rv2:3 5|6 Ov
7 4 GPIO7 718 14 15
Ov 9110 15 16
0 17 GPIOO0 11|12 GPIO1 18 1
2 Rv1:21 - Rv2:27 | GPIO2 13 | 14 Ov
3 22 GPIO3 15| 16 GPIO4 23 4
3.3V 17|18 GPIOS 24 2
12 10 MOSI 19 | 20 Ov
13 9 MISO 21 |22 GPIOE 25 6
14 11 SCLK 23 | 24 CED 8 10
Ov 29 | 26 CE1 Fi 11
WiringPi Pin BCM GPIO Name Header | Name | BCM GPIO | WiringPi Pin




wiringpi.com

& Google Development Platfo... @ Proiectarea cu Micr... el (5518 unread

Wiring Pi
GPIO Interface library for the Raspberry Pi

I

Setup

Core Functions BROADCOM-

Raspherry Pi Specifics

g BCM2835 ARM
Peripherals

- Priority, Interrupts and
Threads

*  Timers

Serial Library ¢ Interrupt controller
» GPIO

SPI Library * USB
o PCM/I2S

I2C Library o  DMA controller
o [2C master

Shitt Library o [2C/SPI slave

_ = SPI0, SPI1, SP12

Software PWWh Library e PWM

* UARTO0, UARTI

Software Tone Library
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. wiringPiSetup (void) ;
This initialises wiringPi and assumes that the calling program is going to be using the
wiringPi pin numbering scheme. This is a simplified numbering scheme which
provides a mapping from virtual pin numbers 0 through 16 to the real underlying
Broadcom GPIO pin numbers. See the pins page for a table which maps the wiringPi
pin number to the Broadcom GPIO pin number to the physical location on the edge
connector.

This function needs to be called with root privileges.

1]
e

— _g"';—
— -—

== wiringPiSetupGpio (void) ;

This is identical to above, however it allows the calling programs to use the Broadcom
GPIO pin numbers directly with no re-mapping.

As above, this function needs to be called with root privileges, and note that some pins
are different from revision 1 to revision 2 boards.



iy

wiringPiSetupPhys (void) ;

dentical to above, however it allows the calling programs fo use the physical pin
numbers on the P1 connector only.

As above, this function needs fo be called with root priviliges.

_ WiringPiSetupSys (void) ;

— __;r"E—-l
- =
—

— ]
.

—
m—e

This Inifialises wiringPi but uses the /sys/class/gpio interface rather than accessing the
nardware directly. This can be called as a non-root user provided the GPIO pins have
been exported before-hand using the gpio program. Pin numbering in this mode Is the
native Broadcom GPIO numbers - the same as wiringPiSetupGpio() above, so be
aware of the differences between Rev 1 and Rev 2 boards.




Timing
While Linux provides a multitude of system calls and functions to providing various timing
and sleeping functions, sometimes it can be guite confusing, especially if you are new to

Linux, so the ones presented here mimic those available on the Arduino platform, making
porting code and writing new code somewhat easier.

Note: Even if you are not using any of the input/output functions you still need to call one of
the wiringPi setup functions — just use wiringPiSetup Sys() if you don't need root access in
your program and remember to #include <wiringPi h=

__ » unsigned int millis (void)

-..- This returns a number representing the number of milliseconds since your program
— called one of the wiringPiSetup functions. It returns an unsigned 32-bit number which
wraps after 49 days.

« unsigned int micros (void)

This returns a number representing the number of microseconds since your program
called one of the wiringPiSetup functions. It returns an unsigned 32-bit number which
wraps after approximately 71 minutes.



iy

void delay (unsigned int howLong)

This causes program execution to pause for at least howLong milliseconds. Due fo the
multi-tasking nature of Linux it could be longer. Note that the maximum delay is an
unsigned 32-bit integer or approximately 49 days.

void delayMicroseconds (unsigned int howLong)
This causes program execution to pause for at least howLong microseconds. Due to

the multi-tasking nature of Linux it could be longer. Note that the maximum delay is an
unsigned 32-bit integer microseconds or approximately 71 minutes.

Delays under 100 microseconds are timed using a hard-coded loop continually polling
the system time, Delays over 100 microseconds are done using the system
nanosleep() function — You may need to consider the implications of very short delays
on the overall performance of the system, especially if using threads.



» void pinMode (int pin, int mode) ;

This sets the mode of a pin to either INPUT, OUTPUT, PWM_OUTPUT or
GPIO_CLOCK  Mote that only wiringPipin 1 (BECM_GRPIO 18) supports FYWh output and
only wiringPipin 7 (BECM_GFIO 4) supports CLOCK output modes.

This function has no effect when in Sks mode. If you need to change the pin mode, then
you can do it with the gpio program in a script before you start your prograrm.

-+ void pullUpDnControl (int pin, int pud) ;

This sets the pull-up or pull-down resistor mode on the given pin, which should be set as
an input. Unlike the Arduing, the BCMZ2835 has both pull-up an down intermal resistors.
The parameter pud should be; PUD_OFF, (no pull up/down), PUD_DOWN (pull to
ground) or PUD_UP (pull to 3. 3v) The internal pull up/down resistors have a value of
approximately 50K on the Raspberry Fi.

This function has no effect on the Raspberry Pi's GPIO pins when in Sks mode. If you
need to activate a pullup/pull-dowven, then you can do it with the gpio program in a script
before you start your prograrm.



» void digitalWrite (int pin, int value) ;

VWrites the value HIGH or LOW {1 or 0] to the given pin which must have been prewvioushy
set as an output.

WiringPi treats any non-zero number as HIGH, however 0 15 the only representation of
LOW.

_ + void pwmWrite (int pin, int value) ;

=

e

Yiyrites the value to the PYWh register for the given pin. The Raspberry Pi has one on-
board FYWWh pin, pin 1 (BMC_GRIO 12, Phys 12) and the range is 0-1024. Other Py
devices may have other PYWh ranges.
This function is not able to control the Fi's on-board PYWhd when in Sks mode.

+ int digitalRead (int pin) ;

This function returms the value read at the given pin. It will be HIGH or LOW {1 or 0)
depending on the logic level at the pin.



+ yvoid digitalWriteByte (int value) ;
This writes the S-bit byte supplied to the first 8 GFIO pins. It's the fastest way to set all 2
bits at once to a particular value, although it still takes two write operations to the Pi's

SFID hardware.

« pwmSetMode (int mode) ;

-
——

= __,; The PYWWh generator can run in 2 modes —"balanced” and "mark space”. The mark space
= mode is traditional, howsver the default mode in the Piis "balanced’. You can switch
e maodes by supphing the parameter, PWM_MODE_BAL or PWM_MODE_MS.

g

—
S — Si—
e
—

« pwmSetRange (unsigned int range) ;

This sets the range register in the PYWh generator. The default is 1024

« pwmSetClock (int divisor) ;

This sets the divisor for the FVWh clochk.



+ int softPwmCreate (int pin, int initialValue, int pwmRange) ;

This creates a software controlled PWhA pin. You can use any GFIO pin and the pin
numbering will be that of the wiringPiSefup) function you used. Use 100 for the
pwmRange, then the value can be anything from O (off) to 100 (fully on) for the given pin.

The return value 1s O for success. Amything else and you should checlk the global amrme
variable to see what went wrong.

void softPwmWrite (int pin, int value) ;

This updates the PWhi walue on the given pin. The value is checked to be in-range and
pins that haven't previously been initialised via softPwmCreate will be silently ignored.

Each "cycle” of PAWM output takes 10ms with the default range walue of 100, so trying to
change the FYWh value more than 100 times a second will be futile.

« Each pin activated in softFYWhl mode uses approximately 0.5% of the CRPL,

* There is currently no way to disable softF'YWhd on a pin while the program in running.

You need to keep your program running to maintain the PYWh outputl




+ intsoftToneCreate (int pin) ;

This creates a software controlled tone pin. You can use any GPIO pin and the pin
numbering will be that of the winingPiSetfup!) function you used.

The return value is O for success. Anything else and you should check the global e
variable to see what went wrong.

-- void softToneWrite (int pin, int freq) ;

—]
S
=

This updates the tone frequency value on the given pin. The tone will be played until you
set the frequency to O

« Eachpin activated in softTone mode uses approximately 0.5% of the CPU.
« You need to keep your program running to maintain the sound output!
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Forward Dominant

Voltage(V) wavelength(n m)K
LED Color

@ 20mA @ 20mA

Min Typ Min Typ

Yellow 2.1 2.4 580 590

3.4 3.8 520 530

3.4 3.8 460 465

White 3.4 3.8 6000 6500

Warm- White 3.4 3000 3500




(i (6 B
| s le <W1r1ngP1 h>
*a Pin - wiringP1 pin 0 1s
g :-"fi“é* _GPIO 17.
-—:--si "#ﬂeﬁne blue 3 //este pin 15 de

__-___.;l_-

~— la//extensie

- -

-~ Intmain (void)

{
wiringPiSetup () ;

pinMode (blue, OUTPUT) ;



Vrite (blue HIGH) // On
1y (1000) ; // mS

di 1ta1Wr1te (blue, LOW); // Off

ay (1000) ;

-
_ =
iz - e _h -.,_’_
i . -_-_#" ——
it VT -.r =

_— -
=
——— ==

h

)

= e

— -:.___-_.T-'__

g A
. = =

: return 0 ; ; // proces finalizat ok

S . }
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