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Lecture — 15
Off the shelf enclosures and making a user interface

If you remember, the last I was talking to you about saying one needs to make a small
presentation to your colleagues and give several options to them so that they can now decide
to work on that. It is a allow me to what you call keep repeating again it is not the full over
the wall type of things it is not fully over the wall, but still you need to concentrate on your

design and continue it forward. So, let me what you call take you to the power point.
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What is now available to everyone

* A‘simple’ desktop or Lap top
* Large number of CAD modelers software
* Local laser printers

* Sharing via the internet
* Online shared files

* Vast expertise
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You notice here that we have a simple desktop or laptop everybody has and there are large

number of CAD modelers softwares. The advantage with that the cad modeler software is



some of them come built into your other this thing including a schematic capture and so on. So
not a big deal to get one and any number of you know simple things with you know non xav
everything is available can always use it and best part of it is you have the local laser printer. It
can be directly on your desktop or it can be connected to your, what you call small LAN, your

own VPN or WLAN. So, you can always share files where the internet.

Then you have the, what do you call files which you can continue to share online. Then
another thing is there is a vast expertise on technical things. So once you have started you are

very much you are ready absolutely no problem.
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So, if you take a very complicated layout like this just for presentation I have shown you.

Now, you can always make a mock up and present it to your other batch mates. It is a little



like over the wall, but then also it is you know it does have certain facilities which is there. So,

you decide what type you want.
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After having decided on what type to build here we again go back and decide. So, here I think
I have showed you already saying we have made a model and that model did not come out as

well, but if you see the actual prototype built is much better ok.
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So, here we GO

* Use just abut any software

* Create layouts and products

* Play around. Improve as much as you can
* Make simple 2D drawings

Or extract 2D from 3D solid or surface models
* Print outputs on normal resolution paper printers
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So, I think I will repeat it again play around and this is where it is now. You can do iterations

and make simple 2D drawings.
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And, then I also you know I think I showed you this saying eventually everything ends up on a

rack.
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Paper prints

* Use any flat raw material

Stiff cardboard

* Foam core board

PolyStyrene, PVC and other opaque sheets

PMMA (acrylic) Poly Carbonate transparent
sheets.
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So, you need to build something using any flat raw material, cardboard, foam, polystyrene,

then you can have PVC and opaque sheets.
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* Use the print outs as templates

* Transfer details to actual materials

* Carry out all drilling, cutting, routing in a small
craft shop.

* Any work spot can be used

* Use other fastening and mounting methods.

* The very rough ‘prototype’ is ready!
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Then the important thing here is that templates can be made; templates are the issue. Earlier
what you had to do by going to the workshop and depending on the accuracy and often you
have to get back because sometimes you will notice that something which is important is
getting compromised and something which is you know which can be accommodated has been

unnecessarily stressed upon.

So, you have things under your control you can do anything you like and cutting, routing in a
small craft work shop and fastening and mounting methods. The very rough prototype is ready

most important is that know a beautiful this thing compared to that.
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A cloudy concept

* Box maker, box maker, make me a box
* |t should be that big, this small, that fat this

thin, not so sharp not so curvy, and it should
take all these items

* No! we'll add items when we need them
* See? Tough. A one size fits all coffin
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You can just go to a box maker and say make me a box. It will end up like those what you
call central as the slippers it will only fit one not everybody. And, describing something saying
you know make it in what you call just description without engineering drawing is still
problem. Now, we have come over the engineering drawings and come directly to 2D and 3D
modeling directly. Now, once you start you can have this advantage of we can add items and

even coffins know come in probably steps ok.
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This is early a gag what do you call I do not even know what it is I have just made it for the;

this thing about it.
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https://www.instructables.com/id/37V-
Battery-Low-and-Full-Level-IndicaM-Circuit/

Battery Full and Low
Indicator
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So, even a very simple thing like a battery indicator this is circuit, but then how will you

actually put it into a box that is still a big issue.
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So, I will now see this is taken from one of the manufacturer’s catalogs. So, you see here even

you can use an off the shelf device.
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And, if you send these files to them understand know the file you want they will print it, cut it
and give it to you. See here what is going on very very interesting concept. This is probably a

laser cutter which has taken a pre printed sheet and it is cutting it.
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And, small equipments like this know this is you can configure it as your like this is the reason
why I were showing you know now it is in your control. Most important is your scene here
things like mode, enter, power, up and down and all that you can make different products for

different people.
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You can position them differently you will see here. One thing you will notice is this is
probably a off the shelf item. This is off the shelf item they have you know made it into a

probably it is an attendance register device and you can put a RF ID card.
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And, it works here. Since these things these are all off the shelf devices that are built using
aluminum extrusions and end pieces. Before you actually fabricate it is very easy for you can
just order it online get one piece, try to push all your items inside and design the control panel.
You see here everything is under your control you can do whatever you like. Now, here it
comes to the thing do you freeze on the PCB and come here or alternatively, do you parallelly

develop this layout along with the PCB routing.
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So, you see here this I think I have intentionally taken it from here. This probably both of them
come from a similar manufacturer, but you see the way this front panel has been made which
can be easily you can design it. So, like all groups one person may be very good in making

these interaction things.
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See here large number of things here and then one thing have you noticed here the sticker
know is here it is empty, transparent and then when you put it on top of this probably this is a
reasonably watertight IP 55 type of a enclosure. So, even if you drop it on a corner it will not
fall and then you have the small openings here, depending on the purpose of it you can always

plug them.

The thing here is not about what you call the functionality of this, but it is a lot about the

design of your make your own design you see this is the best which you can do.
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If you remember in the ppt earlier I showed you transmission test setup, but typically if you
had to use a general purpose device you may end up with this. To me I mean I a what you call
at 12 key keyboard like this it has two extra keys I do not know what these things mean and
you know while this function keys and these keys and there is a home and these things have
been done maybe you can improve on this things and magic is was to by changing this sticker

you can make a different equipment completely.

Suppose, you were making an equipment for a professional user which has only a limited
number of what do you call scenarios for deployment you can just freeze all those things here,
remove all the unwanted things and then somebody maybe introduces sample and press the go
button. And, then you see here these are all sort of now universal; we know that it means it is

connected to a LAN somewhere and it keeps working.



(Refer Slide Time: 10:30)

E=AER

e (I

Nr=L

AEHOMAY
L BB

Now, you see here very very interesting things. Somebody has printed all of them and
probably now it will be cut on a polycarbonate sheet and somehow using an engineering
adhesive it is attached to the box. It is very easy for you. You can now you know use as you
like and actually why I probably brought it is you see here some are known well known and
then on the top these are meant for the local wherever your I mean it is being used so that it

should be natural.

Sometimes when you buy these products which are marketed for the world you will have a
huge booklet like thing by which only two or three pages are relevant to you remaining are all
in other languages. So, you can avoid all that all by just making a sticker you see here there is

a small provision for an LED here and all the stuffis there.
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Now, you see here it is as intelligent controller. This goes directly on top of this and you have
a equipment and the beauty is you have made it. And, most likely this thing the first of your
pieces you can put it to somebody and whenever you go into a discussion some people would
like to take a call on it saying no why it is this here and why it is not anti clockwise maybe you

can make one more and make people group dynamics and then you can have it like that.

You see here something is up and down, but here there are two arrows to me it is a little

confusing, but there is no problem I expect all these things have been done.
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Now, you will see here what it is being done here. So, you can make any standard device like
this and attach a your own what you call graphic on top of it also called decals and you have
an entirely new product. And, slightly unethical is you can buy an existing product line I do
not know whether what it is I think I have shown you earlier, but I have not shown you. I can
buy something existing like this and now pill of all the things I had my own decals and make a
product for presentation purposes only not for the selling; selling you will be what you call

unethical.
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I am not sure probably it is a vinyl cutter, but typically if you make one of these designs this
one know you see here then making it in small numbers is very very easy. You just have to
send it there and I mean I do not know whether this is the plotter there is only a follower and

SO Oon.
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And, we are here, we are in business. The future are actually this is the past extended to the
present and very easy for you. You can easily any number of these things you see at the back if

you see this is how it started.
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Now, finally, when you put it into a black box beautiful box has come.
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So, very easy for you to do. In this case they have done probably it is a what you call demo
piece from their website and you can see I just wanted to tell you a few elements things also
like if you have the red back at the thing and then if you key it with this very easy to identify

and that probably this is for a radiation monitor.
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Something else can be something else. Same thing, there you have seen this they have.
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There are things that are just attached on top of it and this is what I showed you in the last

time pictures also.
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Any of these things are relatively easy.
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It is easy. Once upon a time it is very very tough to make these things.

o
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Now, these days it is as easy as see here there are this probably belongs to this you can see
these things at the top they have some push button, then they have some toggle switches here
and then the bottom they have potentiometers and then there are rows of I do not know oh, I
think it is the reverse these rows of already is come on top; then these are some
potentiometers which come here, then there are smart toggle switches the another range of
potentiometers. All this without actually constructing anything you can make it while this is

the front this is the rare of the equipment.

You see here once you make this downstream it is very very easy and you have full option of
how it is see why not put all these four of them in one line and what is the rule saying you
know all of them should be there. So, obviously, you as a designer will have full control about

it.
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So, I feel you take charge and start making these things ok.
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I will just go through very very interesting things here, can you see? Quite easy, but before
you get into all these thing this is obviously, a keypad where there is a circular piece away

there is something here.
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Front Panels & Printing Services

The finished look of a system is very important, both for the user interface as well as its aesthetic appeal

Elma has you covered on all fronts - from the individual aluminum protective cover plates to the PCB

front panels, to custom cutouts and print services o apply to those faces to the customer.
N

And, then there is something here all these things it is easy for you and you read it for you on

top here self.

So, long ago when the Cell One started I am not sure whether it is some European company,
but it is there everywhere it does everything for you. But, first one I expect that you have to
do the engineering to have full control. So, this is the one which you know probably I should

have started.
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Chapter Overview

1. Slimkit 10

The nev slim 19-inch EMC chassis with on
overdl beightof | U

2. Ecokit 11

Ths ecpnomic woy o bild up a simple cord
cage in different varianis

3, Magic- /Spirit-Kit 11

EMC sub rock i sheot sfee with  very fost
assambly and EMC witout guskts

4. Systemiit 12K

Modan desgned ENC sb reck i rge seclor of

Now, I will give an escape go back and see where rather on the internet various things are
available to show you much more in detail about how to populate the rack equipment that you
have here. So, we have a large number of these what you call kits that are there. This

particular one talks about all this hardware that goes into making rack mounted equipment.
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1: Slimkit 10

1.1 EMC-Slimbdt 10 Overview

So, while I will not go through this you will notice that here know several options have been
given. You can probably still continue to keep it on the table then it is a one new rack

mounted device then attractive finishes.
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Applications
¢ Accommodates flaf components
* Slim test equipment

¢ Controls

*  Telecommunication equipment
*  Audic and radio equipment

* Signal Converters

Top Cover

Mounting Chassis

Rear Panel

See in this here, perhaps the interesting thing here is this is what I was trying to tell you at that
point earlier this is a fully rack mounted equipment, but however, when you want to use it on
the table they have provided these feet optional. So, it is for you to now see whether if it is a
standard worthwhile equipment to directly make it into a one new or two your device and then
add feet or like in our cases because that was specifically developed to buy for one I think

some sponsor we made it such that you can avoid these things.
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Elma’s EMC concept describes three levels of electromagnetic shielding performance (Performance Level). The aftenuation levels will

simplify the selection of sub racks for the user.

Test setup: The first measurement E1 is without the endosure. The next measurement £2 is made with the fransmitting antenna installed in-
side the enclosure. The difference between the received signal without and vith the enclosure represents the shielding effectiveness in dB.

Toos | s | conmen

Performance Level 30 - 230 MHz 230 - 1000 MHz 1000 - 2000 MHz
1/ Elma: Basic level 208 1048 0dB

2/ Elma: Advanced level 40¢B 3048 20 dB

3/ Elma: Superior level 60 B 50dB 4048

The standard configuration will provide you with an advanced EMC level (Basic level with perforaion).

The integrated EMC solution

EMC contacts
+ Top cover fo rear panel

And, then and you will see here the advantage here is being fully EMI protected cabinets
everything is available in such cases all you need to do is add a front panel. For you to add the

front panel it is very very easy for you to buy one of those boxes, add a front panel.
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Front Panel see 1.2.2

* RearPonelsee 123

« Top Cover see 1.2.4

* Mounting Chassis see 1.2.5
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1.2.1 Slimkit 10 Basic Tray

Height Depth Perforation | Air Passage Part-No.
mm inch mm’  |sq. inch
. 11U 240 945 Solid - - 10-91100-00
i 1U 240 9.45 Perforated 18095 |28.04 10-91101-00
U 360 1417 Solid - - 10-91110-00
1U 360 14.17 Perforated 21714 |33.65 10-91111-00

And, then they will recommend mounting hardware or in this case no it is a mounting chassis
on how to complete your this thing. These are all hardware items I mean you cannot wish

them away they will be there absolutely. So, you have all these you know fantastic amount of
details.
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¢ For asecure thin sheet metal joint with ore-hole

1.4.2 SHEETtracs® Screw
[Description [Meterial [Part-No. |
[3x6, ToxT10 [ steel, zinc-plated |5477-01 |

1. Initial posifion 2. Thread grooving 3. Tightening

www.elma.com Elmaset Al19

So, it is for you to now and one thing which I am sure even I too do not like are this fasteners
you cannot add these things onto your design as an afterthought. You understand know you
cannot add them as an afterthought, but initially itself if you build them into your layouts it is
easy for you. You will have very very presentable beautiful equipment. So, I just I mean I got

a chance to go through it I had thought I will present it.
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Like this you have for everything summary of all the standards.
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What are all the racks, how do you do it and then why I am saying is sometimes while in this
case it is an independent equipment, but you see this thing these are all what you call the
whole thing is called a sub rack these are plug-ins or this sub rack where now you need to
design for this that is where the future is if you have a say bandwidth management tool or if
you have a network management tool and all that you just need to make things in this attached

to them and then there is a large collection of this hardware and things.
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You can just plug it in as you are like including some of them come with standard what do you
call euro card this one is called a single euro and the other one know that is called a double

euro or number 2 euro where one card occupies two slots and even standard backplanes are

available.
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So, somebody has to just buy the backplane and design these components. And, very
complicated systems including half a rack can all be accommodated in one sub rack with all

this thing.
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Height Width Note
1U=4445 mm. Nominal: (44.45-08) 04~ 4826mm+ 0.4 The height dimersion 100.2:% mm s derived
3U=(3x4445-08)+04=13255+04 Mounting grid for front panels: 5.08 mm from the printed board height dimension and &
Subrack aperture: > 84 x 5,08 mm min. tolerznce of 0.2 mm. The max. tolerance of
) 0.2+0.5= 0.7 mm includes the clearance
Flgwe 20 tolerancz of the subrack horizontal members.

eV VY VYV W W W W W w W

2 13 |4 1506 [ 7|80 0|l Figure 2¢

Dimensions and description
of front panel height arrangements
Height
4365
8.1
13255
1770
22145
2659
250

= =
=5
=

d=l=l=l=l<|<|<<

This I have showed you earlier it nothing it just shows how much is the you, what is the pitch,
what is the front panel and then all those numbers I was bending around earlier you can see

them here.
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Subrack aperture: > 84 x 5.08 mm min. tolerance of 0.2 mm. The max. tolerance of
) 0.2+0.5= 0.7 mm includes the clearance
Flgwe 20 / ' y tolerancz of the subrack horizontal members.
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You can see here, there is something called 44.45 and then there is something and you know
adding all the size 1, front panels and so on know, you have 88 and then you have so on. It is
easy for you with looking at one of these tables. And, then if you remember somewhere |
showed you I am saying there is a captive nut though the openings there are shown a circular
actually all the professional racks come with a square punch here you have to push the cage

nut inside. Once you push the cage nut inside you have enough float and everything you know

happily.
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Pitch lines

This is a little about detail about how the card guides and all that.
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Figure 5 The prinled boara dimensions are specified in

0 | IEC 60297-3-101. The figure below shows a
lypical 6 U board.

The why I am showing you it is all these are available. This is the detail of the double euro

card.
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Figure 6

Figure 6a Front view Figure 6b
Pioh e o %2 1508, Pichine e 927

Reference lines for
fixing points of the
backplanes to the
suorack
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First position of the cornectors of First position cf the connectors of
L IEC 60603-2 and 61076-4-113 series EC 6107€-4-101 series
(contact row b)

The connettors of the above described IEC series
fil on the backplane within the same slo: width
but with different re‘erence dimensions of the
contact grids to the pitch line. The contact grid in
figure 6 is 2.54 mm and 2 mm in figur 6b.

Typlcel applications for the IEC 60603-2 and
IEC 61076-4-113 series are VMEGZ and
VMEB4x. IEC 61076-4-101 series conneclors are
used for Compact PCI.

The formula for H1 =nx U -48
Examplefor 3 U = 3 x44.45- 4.8 = 126.55

The formula for

W)= nsll 400QE -9 v A4 4G _ANCE - 170 E

Then the so many you know large number of things like type of connectors all this data and

then this is a power back panel which is very very useful.
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The formule for connectors type IEC 60603-2 and D D,
61076-4-113 (aoplicaton example V) is the
same as for conectors type IEC 61076-4-101
(application example CPCI):

D = printed board deptn + 15.6
(e.0. 160 +15.6 = 175.6).

XTI I J

i

So, nonstop we have enough there in fact, there are things which are even back to back. So,

we have a front plugin unit, back plugin unit we can attach them together.
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And, while there are a little expensive they have been tried and proven including for easy
plugging in and plugging out. You will see here there is a something which pushes it inside
and ejector. So, with this you can build very complicated systems, but finally, everything has a

front panel which you need to add to that.
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The drawings above illusirate the dimensional  The box type plug-in unit usually consists — Figure 11 axsi8
ules of the fron: panels within the pitch lines of  of a metal housing in which one or more printed B
a subrack and the reference fixing points for boards may be ocated. The front panel and A
printed boards at the rear of a front panel. Detail the connector positioning follows the same F
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You have seen this front panel view. This front panel view you need to make a call you can in
fact, probably have a printed circuit board here and they can you can make a sticker once you

present it in a complete what you call form it is unlikely that anybody will ask for a change.

So, I will now skip to the next this thing here.
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So, if you go through all what all you have what all I have been talking probably I have taken

a few of these things from here.
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And this whole cycle you can basically speed it up and I will try to go a little closer.
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We are all very clear about it. It is just a way of doing it there is a synthesis and provisional

design at this point.
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Simulation, while electrical simulation is all been taken care of saying mixer mode analog

digital is there and a little bit of even things like if you had to make a programmable logic

controller these are all made here.
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Finally, after the evaluation and value of the design in the decision making we can make it a

little faster if we have made all the modules as I was talking to you about.
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It is what you call free resource and some of the pictures and all I have taken probably again I
cannot say you know intentionally I have copied the full thing. These things have an influence
on me saying, first thing is you start with earlier sketching and all this and eventually after you
make the first beautiful what do you call few prototypes you will have a beautiful product

already and easy to be manufactured and taken up.
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So, further while I will stop this let me just go through.
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This particular thing I will go back to the beginning, I suggest you go and you know look for
this. The title is Delft Design Guide to your Delft Design Guide it is a very very interesting and
useful device and you will be able to I am sure manage things from here ok. At this point let

me take leave and start on a different thing next time so that I will be able to get on with it.

So, thank you.



