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I. ABSTRACT:

Digital I1Cs are in repeated use in the digital electronics laboratories of colleges. Due to various reasons, these
ICs may not work properly. So it is important to maintain and check the IC health frequently. So we require an
IC tester to do this, But the commercial IC tester available in the market is expensive and costs an average of
50,000 INR which is very expensive to test the basic 1Cs used in the labs.

So to overcome this problem:

we intended to, develop a scalable low cost standard digital I1C tester for 74xx and 45xx logic family
IC’S, which is capable of testing the internal logic and differentiating good and bad ones. Also, this design is
capable of identifying ICs without the part number in the automatic mode. Moreover, this design is made
scalable such that one can add, save, and test upcoming future ICs with it.

This design has a resistive touch user interface for easier navigation and comprises manual and
automatic modes for testing the ICs. The overall maximum estimated cost rounds to 5000 INR which is very
much lesser in price, with no maintenance costs compared to the commercial products. This device can be
operated with 5V@400 mA. This tester can test 185 ICs and the other ICs can be added to the database as an
update via a text file to the already mounted micro SD card, where no commercially available product doesn’t
give this feature to the users.

IH.WHAT IS ADIGITAL IC TESTER AND WHY?

A device that tests the actual functionality of a given digital IC and gives back the status of whether it is good or
bad before one can use the IC is a digital IC tester.

The usage of integrated circuits is almost everywhere from kid’s toys to highly equipped electronic machinery.
Also, there is the extensive usage of digital ICs in the laboratories of colleges and universities where students
learn how they work and learn to create the possible circuits and design applications using them. It is quite
possible for the students to make mistakes at this stage and even one misplaced connection to the 1C would lead
to internal damage and the circuit may not work as expected. Here comes to the rescue, which is the IC tester
who provides us the assistance to check the IC is functioning correctly. Almost all the circuits mostly use the
digital 1Cs, though we can find analog ICs here and there testing analog I1Cs require a lot of parameters to be
considered, and also most analog I1Cs are custom designed in the circuits, and the standard analog ICs are
confined to a limited range only. That is the reason we mainly focus on the digital ICs which have become the
standard basis for most applications and circuitry.

111.DIFFERENCES BETWEEN THE COMMERCIAL TESTER AND OUR DESIGN:

Both the tester are having automatic and manual testing modes; wherein an automatic mode, the 1C placed will
be detected by the tester itself and displays the IC number, and in manual mode, one enters the IC number and
places the IC in the fig: sample images of our design vs commercial ic tester.

socket for testing. Then the tester shows the status of the 1C whether it is good or bad. Both testers can test a
wide range of standard digital ICs.

Now coming to the major improvements in our design comparatively:
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o We have provided a resistive touch screen user interface which is very much easier for the navigation menu.
This helps reduce more hardware requirements like the keypad etc.

o Our design shows not just the status of the IC but also gives the IC description mentioned in the datasheet
which helps the user in a lot many ways rather than just popping up the IC number as commercial testers in
the market generally do.

¢ Inthe commercial testers there is no option for the IC database update which means that if some new IC is
available in the market and if you need to test it, you do not have a chance to update the device’s settings to
add that new IC to your list and they just confine to the limited number of IC’S. Whereas in our design we
made this possible to update your IC’S database and also this way you can add your own custom-made ICs
registered into the database so that the next time you use the tester it gets equipped and ready for testing the
new ICs. The process of how we made this possible is discussed in detail later. The end is how we achieved
the scalability nature of our design.

e We made our design more compact, portable, low power by choosing the right components in our hardware
design. The hardware and software details used in this design are discussed in detail later in this document.

IV.HARDWARE AND SOFTWARE USED:

o Arduino Mega 2560 microcontroller board
e 3.5-inch resistive touch TFT display shield
e Micro SD card

e Red-Green common cathode LED

e Z|F socket

e Arduino IDE

The reason for choosing these components is because they are easily available, low cost, and most user friendly
which provide their best performance when used correctly. The overall device can be powered up using the
laptop’s USB port or by using a power bank or any other 5v source. Our design consumes a max current of
500mA at 5v. The software used is Arduino IDE with different libraries used along with the hardware to
program the microcontroller the chosen libraries are listed below which are very much popular and widely used
with the chosen hardware and also easy to use.

The libraries used are as follows:

o Adafruit Graphics library

e MCU friend library

Arduino SD library

Arduino SPI library
Arduino touch screen library

The Graphics library provides insight into all the graphics that we can use on the TFT screen which is premade
by Adafruit industries for faster usage and the MCU friend library is for the screen execution library. And here
in this design, we are using a

resistive touch display we use the touch screen library to track the touch pressure points on the screen. The TFT
display shield has a slot for the insertion of the micro SD slot where we have used it for a purpose which is
discussed later, so we require the SD library, and also the communication between the Arduino and the SD card
happens via the SPI protocol, so we required an SPI library. The entire information about the libraries and their
functionalities, usage, and applications can be found on their respective websites.

V.PROPOSED MODEL.:

The below figure shows how to power up the ICS
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Figure 1:Powering up of ICS

In the above picture, the interface of our model is shown, and to go next just click on the screen. The next screen
depicts the modes of testing. There are two modes in which we can test our 1Cs.The modes are:

1. Automatic
2. Manual

The operation through these modes is picturized below and can be easily understood.
Figure 2 shows the modes of testing

sELECT-MOEE

Marual

Figure 2:Modes of testing
More details of auto mode and manual mode are given below:

> Auto mode: In this mode, we need to select the No of Pins our IC contains, When the IC is placed and
the no of pins is selected then it checks for ICs in the database and displays all the matched ICs on the
screen.The below figure shows what the auto mode of IC looks like:

114



IJISET - International Journal of Innovative Science, Engineering & Technology, VVolume 9, Special Issue, May 2022

ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com
NCISCT-2022

Figure 3:selecting the no .of pinsin IC

Note: One can extend the number of pins depending upon the data present in the database
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Figure 4:Detecting the IC
» Manual mode: In manual mode, we need to enter the IC number to be tested and there is an option to
clear the data. After entering the data the IC is tested and results are displayed on the screen and also

the status led will be indicated accordingly.
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VI.RESULTS:
The results are displayed in three colors.

e Green- IC is good/found in the database
e Orange -The device is in the testing phase
e Red- IC is faulty/No IC inserted/not found in database

Along with the indication on the led, one can also see the status and description of the testing result on the
screen.

ICs that our design can currently test:

4000,4001,4002,4009,4010,40106,4011,4012,4013,4015,4016,40161,40162,4017,40174,40175,4018,4019,4019
2,40193,4020,4022,4023,4024,4025,4027,4028,4029,4030,4031,4040,4041,4042,4043,4044,4048,4049,4051,40
53,4066,4068,4069,4070,4071,4072,4073,4075,4076,4077,4078,4081,4082,4093,4094,4098,4503,4510,4511,45
12,4518,4519,4520,4529,4532,4543,4572,7400,7401,7402,7403,7404,7405,7406,7407,7408,7409,7410,74107,7
4109,7411,74112,74113,7412,74123,74125,74126,7413,74132,74133,74136,74137,74138,74139,7414,74140,7
4145,74147,74148,7415,74151,74153,74157,74158,7416,74160,74161,74162,74163,74164,74165,74166,7417,
74173,74174,74175,7418,74182,74190,74191,74192,74193,74194,74195,7420,7421,7422,74237,74242,74243,
7425,74251,74253,74257,74258,74259,7426,74260,74266,7427,7428,74280,74283,74292,74293,74294,74298,
7430,7432,74365,74366,74367,74368,7437,74375,7438,74386,74390,74393,7440,7442,7446,7447,7450,7451,7
455,7458,74589,74595,74597,7460,7461,7462,7465,7472,7473,7474,7475,7485,7486.
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Updating the database:

o Remove the SD card from the tester and plug it into a pc.
o Open the “database txt file” which is present on the SD card.
o Update the text file with your new test cases as in the example shown below.

o Save the txt file and then plug the SD card into the tester and you are ready to use/test the new IC in the
tester.
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