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Lecture — 46
Common connectors

Why I have been showing you this is, this is a very common thing.

(Refer Slide Time: 00:17)
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important, because there are many families of contacts which look very similar but may differ in
pitch, making it difficult to know that you are purchasing the right mating connector.

Single-row
female 1" pin
headers

Now, we have a little a little about the rather I do not know it is a (Refer Time: 00:28)

bold you have seen this here. So, we see all sorts of things, we see 0.1 inch pin headers

0.1 inch refers to the pitch 2.54 milimeters and double row 0.1 inch header. You have

understood this one is a socket this one is a plug type which I have shown you. And then

something here we also see which is not very satisfactory. It is paring in terminals if you

remember in the beginning we talk about cost often this cost seems to dictate how bad

things can be.



(Refer Slide Time: 01:12)

If my colleague can kindly give me this, you see here, I am not very clear probably yes it
may be an audio or it may be something. If you spend more money you get a proper
connector, if you do not spend enough money you end up with something often which

fails.

(Refer Slide Time: 01:34)

Double-row
male 1" pin
headers

As if this is not sufficient most of they had been have come in the original sockets have
been made such that there, is a built in battery or a battery backup inside. If you provide

external power that is circuit is interrupted and hence powered from outside, if you



remove it the internal battery works. So, a built in switch contact also maintain. So, it

leads a little bit of a problem ah, fantastic here.

(Refer Slide Time: 02:10)
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The pitch of the pins on the headers on a standard Arduino is . 1",
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Mating cycles - Conneclors have a finite life, and connecting and disconnecting them is what
wears them out. Datasheets usually present that information in terms of mating cycles, and it
varies widely from one technology to another. A USB connector may have a lifetime in the
thousands or tens of thousands of cycles, while a board-to-board connector designed for use
inside of consumer electronics may be limited fo tens of cycles. It's important that you select a
connector with a suitable life for the application

There getting it very organic thing about mating cycles and all that know maybe they
will built houses eventually, or going to investing season. Sorry for the small problem,
but what you will notice here is that, connectors have a finite life connecting
disconnected them is what wears them out. Data sheets usually present that information
in terms of mating cycles. So, USB connector may have a lifetime in the thousands or
tens of thousands cycles while, a board to board connector designed for use inside the

electronics maybe limited to tens of cycles.

You see one very interesting thing here.



(Refer Slide Time: 03:03)
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Mating connector for the GS406 GPS module. The connector's datasheet indicates a maximum of
50 insertion cycles for this part,

Mount - This one has the potential for being confusing. The term “mount” can refer to several
things: how the connector is mounted in use (panel mount, free-hanging, board mount), what the
angle of the connector is relative to its attachment (straight or right-angle), or how it is
mechanically attached (solder tab, surface mount, through hole). We'll discuss this more in the
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You see this is having flat surface mount contacts. I do not know the designation, and
once it sit is on the top of a what you call printed circuit board, something from the top
gets inserted here. On the top something is inserted here, and now I think you should

read it for it. About the connector datasheet and so on, just read it.

50 insertion cycles, what did go out in the manufacture itself. No, generally they are all I
know checked the connectors checked. Then probably the functionalities check directly
by a different device. And once when the whole thing is pushed on top of it, it works
extremely reliable. Satellites do not fail the connectors would not fail your module would

not fail. We just have to stand in the open and wait for the satellite to connect.



(Refer Slide Time: 04:34)
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Mount - This one has the potential for being confusing. The term “mount” can refer fo several
things: how the connector is mounted in use (panel mount, free-hanging, board mount), what the
angle of the connector is relative to its attachment (straight or right-angle), or how it is
mechanically attached (solder tab, surface mount, through hole). We'll discuss this more in the
examples section for each individual connector,

A comnarison of fhr;a different methods of mounting the same barrel connector: (left fo right)
So, about this mounting the connector is mounted in use panel mount free hanging board
in mount what the angle of the connectors relative to the attachment. Or how it is
mechanically attached solder tabs surface mount through hole. So, added to that there is
a very funny thing the professionals and military no use the word bulkhead. Anything
which is used on a vertical plate no you have calling it a panel I will call it a bulkhead
with they have reasons. And this is you have seen here it is looks a little like a
multipurpose thing. It has a small soldering hole and all that plus it is punched out of a

flat sheet. So, you can mount it on the PCB or you can connect a cable also it is.

While this know is clearly a cable mounted thing now you just read it.



(Refer Slide Time: 05:44)
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A comparison of three different methods of mounting the same barrel connector: (left to right)
board mount, inline cable mount, and panel mount.

Strain relief - When a connector mounts to a board or cable, the electrical connections tend 1o be
somewhal fragile. It is typical o provide some kind of strain relief to ransfer any forces acting on

that conneclor to a more mechanically sound object than the fragile electrical connections. Again,
there will be some good examples of this later on,
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PCB mounted by soldering, because there is no other way of holding onto the panel,
inline cable mount understand so one side it is connected to a somewhat you call 2 pin
switch come from the printed circuit board. Other side it has a that nice coaxial
connector and finally, panel mount we have a nut in the front panel one 12 will be just a
hole within it or as I have explained to you earlier they can be a flange they can be a
flange with 4 holes you see that BNC occasionally that TNC connectors you have a nice

flange with 4 holes.

There is reason for that which is better one of the thing is especially for BNC, it is
essential you mount it like that because, by definition we are going to take meeting
socket part and going to rotate it. So, that it engages permanently that often causes the
other end to completely fail, only other way of getting over it is to make it D side D type

things.

Sum of these especially BNC has a D type cut here. So, can you put it inside, that D is
supposed to prevent it, but due to small variations in manufacturing tolerances your
opening D opening can be little bigger and the connector can be little smaller. You end

with an n plus n situation that was damaged arts and eventually it start rotating.



(Refer Slide Time: 07:28)
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Sleeve Relief

Ring

This 1/8" headphone jack comes with a strain relief “boot” slid aver the cable to prevent forces on
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Most important thing here to when a connector wants to a board or a cable electrical
connections tends to be fragile. It is typical to provide some kind of strain relief to
transfer any forces acting on that connector to more mechanical sound object than the
fragile electrical connections. So, I am sure all of you know about this 3.5 mm cable jack

which we use in your headphones.

Very interesting this is taken from an old telephone this thing where you have quarter and
6.35 the terminally you have seen that the tip and ring. And it was carried through in the
pots plain old telephone system, that they were tip and ring is even used in the electrical
circuits is only plays very clearly they explain what a tip and ring is. People who are in
the telecom industry will probably either learn or appreciate it hold like me you will

appreciate it. If you are young you have a chance for learning.



(Refer Slide Time: 08:41)
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This 1/8" headphone jack comes with a strain relief “boot” slid over the cable to prevent forces on
the cable from being transmitted directly to the electrical joints.

USB Connectors

USB connectors come in two flavors; host and peripheral. In the USB standard, there is a
difference between the two, and the connectors on cables and devices reflect this, However, all
USB connectors will have some things in commaon:
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This is a 3.1 mm normal head phone jack comes with a strain relief boot, this is the one
which main thing is, if you pull this out here or if you hold and anything the contacts

inside no should not get damaged, what often they do.

(Refer Slide Time: 08:59)
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USB Connectors

USB connectors come in two flavors; host and peripheral. In the USB standard, there is a
difference between the two, and the connectors on cables and devices reflect this. However, all
USB connectors will have some things in common:

« Polarization - A USB connector cah only nominally be inserted one way. It may be
possible to force a connector in wrong, but that will result in damage to the device.

« Four contacts - All USB connectors have at least four contacts (although some may have
five, and USB 3.0 connectors have even more). These are for power, ground, and two data
lines (D+ and D-). USB connectors are designed to transmit 5V, up to 500mA.

« Shielding - USB connectors are shielded, such that a metal shell which is not part of the
electrical circuit is provided. This is important to keep the signal intact in environments with
a lot of electrical noise”".

« Robust power connection - It's important for the power pins to make connection before
the data lines, to avoid trying to power the device over the data lines. All USB connectors

Nice word host and peripheral first is the one which supplys the par and then it has
certain features one of them is, that it is 5 volts. And the current is limited very carefully.
You have seen this? We have 2 issues there, but there are not electrical thing it is about

how much of power you can get. So, as you say if you multiply both of them a little over



2 watts is what I can produce, I am sorry, what can what needs be supplied in all

conditions.

So, generally it is restricted to 350 milliamps and that your other side should not draw
more than this. So, I live all this first thing is which has explaining to you a USB
connector can be inserted only one way nominally, you understood no? If you are a
(Refer Time: 10:06) or a hacker nothing prevents you from removing the barrier and

push it that is all.

It will result in damage because extiments are per issues is there. Than if you see
carefully apple does not use this, if you use that lighting connector it can go both
directions (Refer Time: 10:33) go like this and the other way also there is an advantage
and disadvantage, some things are duplicated something are, but there is a gain, there
make sure that you cannot interchange the other subjects. All USB connectors at least
have 4 contacts, these are for par ground data line data high and data low design to

transmit So much shielding.

(Refer Slide Time: 11:00)
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ainerence Delween (e (wo, and (ne CoNNectors on canles and devices reriect Ins. However, all
USB connectors will have some things in common:

« Polarization - A USB connector can only nominally be inserted one way. It may be
possible to force a conneclor in wrong, but that will result in damage to the device.

« Four contacts - All USB connectors have at least four contacls (although some may have
five, and USB 3.0 connectors have even more). These are for power, ground, and two data
lines (D+ and D-). USB conneclors are designed lo transmit 5V, up to 500mA.

« Shielding - USB connectors are shielded, such that a metal shell which is not part of the
electrical circuit is provided. This is important to keep the signal intact in environments with
a lot of electrical “noise”.

+ Robust power connection - It's important for the power pins to make connection before
the data lines, o avoid irying to power the device over the data lines. All USB connectors
are designed with this in mind.

+ Molded strain relief - All USB cables have plastic overmolding at the connector to prevent
strain on the cable that could potentially damage the electrical connections.
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Metal shell just not part of the electrical circuit is provided. Keep signal in tack in the

case of environments with lot of electrical noise. So, it is built in that the outside world.
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Sections

Introduction

Connector Terminology

Audio Connectors

Power Connectors

tina Pin Header Connectors
A USB extension cable, with some of the common features of USB Temporary connectors

connectors labeled,
Other Connectors

You know so, you only read it a little you see here this word. I will just make it little bit
smaller. So, left one comes as (Refer Time: 11:41) So, left one comes as the host right
thing and the other thing now you see this small 2 contacts which have trying to show
you on the sample I had and then the small opening where, this will go and sit into that.

Then we have the power pins some of the features.

(Refer Slide Time: 11:59)
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A USB extension cable, with some of the common features of UISB

connectors labeled. Sections

USB-A Connectors Introduction

USB-A female is the standard “host” connector type. This is found on
computers, hubs, or any device intended to have peripherals plugged into it It Connector Terminology
is also possible to find extension cables with a female A connector and a male
A connector on the other end.

Audio Connectors

Power Connectors

Pin Header Connectors

Temporary connectors

Other Connectors

Now, it comes to the huge list on what is USB, a b and you know mini and micro looks

like a nonstop thing. USB a female is a standard host connector, on most computers or



any device intended to have any peripheral plugged into it. You have seen this no? And

you see a small designation also is there 3 versus the old black.

(Refer Slide Time: 12:23)

Female USB-A ports on the side of a laptop. The blue connector is USB 3.0 compliant. X

USB-A male is the standard “peripheral” connector type. Most USB cables will have one end
terminating in a USB-A male connector, and many devices (such as keyboards and mice) will
have a built-in cable terminated with a USB-A male connector. It's also possible to find USB-A

male connectors that are board mountable, for devices like USB memory sticks.

Somebody has removed this outside shell to see how well the contacts are made you see

it is a 4 terminal.
So, we have all this, I hope you read it carefully.

(Refer Slide Time: 13:14)
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IWO Types Of Male USB-A COMECIOrS, Of 8 SPETKFUN LErnerus Ganie ana an AVK STICK
development board.

USB-B Connectors

USB-B female is a standard for peripheral devices. It's bulky, but robust, so in applications where
size is not an issue, it's the preferred means for providing a removable connector for USB
connectivity. It is usually a through-hole board mount connector, for maximum reliability, but there
are panel-mount options for it as well.




This has come probably of the reason of you needed to stack them, and a little more on
the squash side. See the whole mounting little more squares. It is a little stronger
compare to the other thing. So, occasionally you find it on printers. Because for some
reason they may have problem and some types of hubs and all that you have this USB

type b squarish thing.

(Refer Slide Time: 13:52)
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cost and durability.

USB-B male is almost exclusively found at the end of a cable. USB-B cables are ubiquitous and
inexpensive, which also contributes to the popularity of the USB-B connection.

So, not long ago USB was use for more regarded this thing compared to the other one.

(Refer Slide Time: 14:09)
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“USB-WiIll Connecors
The USB-Mini connection was the first standard attempt to reduce the size of the USB connector
for smaller devices. USB-Mini female is typically found on smaller peripherals (MP3 players,
older cellphones, small external hard drives), and is usually a surface mount connector, trading
robustness for size. USB-Mini is slowly being phased out in favor of the USB-Micro connector.




They are coming into nice beautiful area, mini has an attempt first attempt you have seen
that no reduce the connector for smaller devices. Found on smallest peripherals mp3,
older cell phone, small hard drives, external hard drive, surface mount connector. You
will notice that most hard drives the pocket hard drives and all come with it there is a
small advantage of it also. Normally you are not likely to use a charging cable for
connecting it. Because that USB to this mini has data things also their slightly different, I

am I am just you can just check.

(Refer Slide Time: 15:02)
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You have seen this? This very beautiful shape is characteristic of it which you do not
find with the micro cable, that small step with 45 degree jumper is characteristic of this.

Now we finally, come to the micro female.



(Refer Slide Time: 15:33)
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You have seen here there is no step, but instead it is shipped.

(Refer Slide Time: 15:48)
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USB-Micro female connector on a LilyPad Arduino USB hoard.

USB-Micro male is also a cable-only connector. There are generally
two types of cables with USB-Micro male ends: one for connecting a
device with a USB-Micro port as a peripheral to a USB host device and
one for adapting the USB-Micro female port to a USB-A female port, to
be used in USB-OTG capable devices.

One end for connecting everything USB micro has a peripheral. So, by default most cell
phones these days come with a socket which is mounted on this. And then they data cum

charging cable it is all of them now practically come with this. This is the typical.



(Refer Slide Time: 16:24)

Adapter pigtail for using USB-OTG capable devices having only a USB-
Micro port with standard USB peripherals. Note that not all devices
supporting USB-OTG will work with this pigtail

Audio Connectors
il ol [ €

You have seen this? As a OTG, on the go cable devices. Say if you have a mobile phone

like this, sir can you show me this.

(Refer Slide Time: 16:39)

If have a mobile phone like this normally we connect this for connecting it to the what
you call peripheral of the other side, but it has a small also called the OTG cable where
the other side has a first connector the female part of it. So, if you have this now any of

these devices can directly be plugged into the phone.



(Refer Slide Time: 17:05)
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I can plug it just for fun I am just showing you, can also plug in normal pen drives and
all into this, there is only about the cable not about the operating system there you there

you need a file manager something to read it not part of this.

Thing is as I started and told you earlier, we have to live with them and yes, then audio is

a long list of audio connectors.

(Refer Slide Time: 17:38)
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You would have seen this? What was shown their no your tip and thing is there, phone

plug with a right angle.



(Refer Slide Time: 17:54)

And at the back all the stuff how it is mounted. Now we come to that RCA which I was
talking to you about.
(Refer Slide Time: 18:01)
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Female RCA connector, for video signals. Typically, NTSC or PAL video
signal connectors will be yellow.
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I do not know how the designation is come probably being supplanted by connections
like HDML.



(Refer Slide Time: 18:11)
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Familiar as the home-stereo connector of choice for many decades, the
RCA connector was introduced in the 1940s by RCA for home ,
phonographs. It is slowly being supplanted by connections like HDMI in
the audio-visual realm, but the ubiquity of the connectars and cables
makes it a good candidate for home-built systems. It will be a long time
before it is obsolete.

Female RCA connectors are usually found on devices, although it is
possible to find extension or conversion cables with female jacks on
them. Most RCA connectors are connected to one of four types of
signals: component video (PAL or NTSC, depending on where the

antinmant wine anldl _~amn ito Aan Aron . i .
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I will burn a little later not time not that old, but even now most of the connections
between a setup box and TV or satellite everything’s, make use of the 3 pin yellow black
and blue, or yellow blue red and other combination a 3 pin flat cable, which has you have

a audio then left and right separately and then the video cable.

Advantage being video at I am not very familiar with the frequency is, it works very well
audio definitely works video also is reasonable works well. If you have a game nintendo
wii and all that now of course, the latest ones have all been changed with HDMI. HDMI
has other features also automatic resolution setting, So that you do not complain saying it

is not working once you plug it, it just works very well.

So, we have the video and you have seen this? Beautiful.



(Refer Slide Time: 19:40)
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Quter Strain
Conductor Relief

Center
Conductor

Male RCA plugs. Red and white are usually for audio applications, with
red denoting the ‘right” audio channel.
il ¢
Nice way of remembering red is for right. White is the other, but each of them remember
has to contact. Some of them the outer is isolated separately. Very rarely their join

together that operational is also available.

So, we come to a large number of this type of you know connectors, saying this is

something I can probably after this I will try to stop.

(Refer Slide Time: 20:12)
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Sleeve

So, we have all you know stuff which goes into this thing here you see here.



(Refer Slide Time: 20:22)
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There is a centre pin and outside there is a contact. So, this is the outside sleeve there is
something else inside. And then this whole thing you see here. If you see here carefully
we have a beautiful thing here something here which directly can be crimped onto this

sleeve.

(Refer Slide Time: 20:47)
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termination variety, although there are multiple methods of attaching the
plug to the end of the wire. It's also possible to get plugs that come pre-

attached to a cable.

Strain

And then afterwards we still have boot or a strained relief mechanism.

So, this is here



(Refer Slide Time: 21:02)
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Plugs of both sleeve sizes are usually 9.5mm long, but longer and
shorter ones do exist. All SparkFun products use a positive polarity
5.5mm sleeve and a 2.1mm pin; we recommend sticking to that
standard where possible, as it seems to be the most common flavor
found in the wild.

00 OG0

positive negafive
polarity polarity
) G €

We have this little problem about why Positive can be out and why positive can b in and

all that?

(Refer Slide Time: 21:16)
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positive negative
polarity polarity

s

Common polarity diagrams for AC adaptors with barrel plugs. Positive
polanty (tip positive, sleeve 0V) is most common. Diagram courtesy
Wikipedia user Three-quarter-ten.

GRA 1N A —

Not yet decided. I do not know any person, but you will notice in the case of your cars
and all that, usually have positive grounding or it is construct to the metal body, maybe
related to some corrosion maybe related to something. And then negative is what drives

it.

So, both side of things are there. Now we have come to a beautiful arrangement.



(Refer Slide Time: 21:49)
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“Molex” Connectors

Most computer hard drives, optical drives, and other internal
peripherals get power through what is typically called a “Molex”
connector. To be more accurate, it's a Molex series 8981 connector-
Molex is actually the name of the company which initially designed this
connector back in the 1950s-but common usage has denuded that fact
somewhat.

Molex connectors are designed to carry a lot of current: up to 11A per

pin. For projects where a lot of power may be needed-a CNC machine,

for instance, or a 3D printer- a very common method for powering the

project is to use :1 desktop PC power supply and connecting the various
] Ll | L Fi

Called the molex, name of the company which has become generic. That is a lot of what
you call shows how first time when it was you know, invented how well they have

thought about it.

(Refer Slide Time: 22:19)
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connector back in the 1950s-but common usage has denuded that fact

somewhat.

Molex connectors are designed to carry a lot of current: up to 11A per

pin. For projects where a lot of power may be needed-a CNC machine,

for instance, or a 3D printer- a very common method for powering the
project is to use a desktop PC power supply and connecting the various .
system circuits through Molex connectors.

The Molex connector is one where the male/female terminology is a bit
odd. The female connector is usually found on the end of a cable, and it
slips inside of a plastic shell which surrounds the male pins on the male

I designed to carry currents up to oh, seen that molex connectors.

This is one part Mating part is the other side.



(Refer Slide Time: 23:05)
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Male Molex connector. The gender of the pins inside the connector is
what signifies the gender of the connector as a whole.

You have seen that very important I think in one of the very earlier lectures. I talked to
you about this it is not about it is not about how the shell or the header fills into the tub
of the pin designation decides on it (Refer Time: 23:22) just lose like calling you know
male and female which while there is nothing sexist about it does not clearly indicate

what it is, but the pin in some socket seems to be better thing.
A socket is by definition you know you put anything inside. So, we have this molex pins.

(Refer Slide Time: 23:42)
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|IEC Connector

As with the Molex connector, this is a case where a generalized
component name has come to be synenymous with a single, particular
item. IEC connector usually refers to the power supply inlet which is
commonly seen on desktop PC power supplies. Strictly speaking, that's
an |[EC 60320-1 C13 (female) and C14 (male) connector.




In this thing and now slowly, we come to IEC60320. For supply in late which is suppose
to be this I am sure you have seen this, on all of your adaptors for computers. The outlet
part of it is usually moulded and from the adaptor the outlet is moulded in given to your
computer cause that is very specific. Voltage may be different and termination at the end
may be different. The inlate will be in this condition. So, the advantage here is you can
have a whether 2 pin if you want you can have 3 pin, the other side can carry a plug

which can fit in the local system.

(Refer Slide Time: 24:38)
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So, when something ships from manufacturer, it comes with cable which is suitable for
the lower end. So, AC connectors we can do. So, I mean this is not very, very common,

but then you will notice it that you will find these things are also.



(Refer Slide Time: 25:15)

N e A g o oot i Gy ke

Pin Header Connectors

Pin header connectors comprise several different means of connection.
Generally, one side is a series of pins which are soldered to a PCB, and
they can either be at a right-angle to the PCB surface (usually called
“straight”) or parallel to the board’s surface (confusingly referred to as
“right-angle” pins). Such connectors come in a variety of pitches, and
may have any number of individual rows of pins.

You have seen this? Pin header or several different means of connection. One said there
the series of pins, another side there is a series of sockets, this what you have the things

which you have seen earlier.

(Refer Slide Time: 25:29)
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Female machine pin headers. Note that these are designed to be
snapped apart into smaller sections, while standard .1" female header
pin connectors are not. It's also important to note that not all non-

Here also we have very highly reliable to very cheap connectors. So, as a combination

this is a socket this is this goes on to the PCB, and then only other side you have all these

connectors.



(Refer Slide Time: 25:55)
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2x5 insulation displacement connectors (IDC) on a ribbon cable. This
type of cable can be quickly assembled because it does nof require

il E2 € %

GE standard connector and push it there.

So, I will continue the lecture next time, because it has been quite as I see. It is a lot of
stuff for you to understand unless you have seen them if you have seem them you may
feel it is not enough. So, my suggestion is try to look and read any of these things here. I

will just surplice put the screen yeah.

(Refer Slide Time: 27:01)
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http://www.farnell.com/datasheets/314442.pdf

http://www.hella.com/MicroSite/soe/sites/default/files/downloads/|00271_Elekt_Stechver
bindungen_EN_HKG.pdf

http:/lwww.elexp.com/Images/Connectors.pdf

https://unw.phoenixcontact.com/assets/downloads_ed/global/web_dwl_prometion/i_H
K_GE_13_EN_LR.pdf

http:/lwww.mouser.com/ds/2/276/molex-487566.pdf
hitp://www.repic.co.jp/pdficatalog/RF_Guide EN.pdf
https://www.omron.com/ecb/products/pdf/connector.pdf
https://www.omron.com/ecb/products/pdficonnector.pdf

go to any of these sheets are likely to get read up.



(Refer Slide Time: 27:20)
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4 http:/jwww.hella.com/MicroSite/soe/sites/default/files/downloads/J00271_Elekt_Stec .
§ kverbindungen_EN_HKG.pdf

[ http:/[wwwi.elexp.com/Images/Connectors.pdf

https://www.phoenixcontact.com/assets/downloads_ed/global/web_dwl_promotion/
1_HK_GE_13_EN_LR.pdf

n http://www.mouser.com/ds/2/276/molex-487566.pdf
' htlp:Hmm.nplc.co.iplﬁdﬁcutntongF_Gulde_EN.pdf

https://www.omron.com/ecb/products/pdf/connector.pdf

So, quickly I can talk to you we have farnell then we are hella which is a German this
thing. Then there some people who supply. And then the panel builders invariably
depend on phoenix contact. These are also a German probably German or what you call
multinational company. And a lot of us know about mouser. The other thing intentionally
I have picked up things from supplier which are able to supply you these thing from
alternate thing. So, if you see the Farnell is what you call like the JKE and this thing.
Now everything has come down. If you are a small not any other way no not in the level
or a somebody who likes to do things at a small scale and all that, you will get them
usually in Amazon, and in our Indian conditions. Now we also have other suppliers like

this online (Refer Time: 28:24) and so many of these people supply things.

So, about application I will continue later, about the application how to select and all that
that I will continue later, they only hint what I can give is you must use something which
is already used by others to make them compatible. And people has spent a lot of choice
and I mean exercise their choice after spending a lot of time, and hence they are not

likely to go wrong. Secondly, your cell be compatible.

Thank you.



