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ABSTRACT

Today’s world is the world of speed, convenience and
accuracy. With the growing demand of consumer electronics
and advancing technology, developers have numerous options
available for selecting ICs for a particular application, which
might also make finding appropriate IC a tedious task. Hence,
a smart tool is developed which is software capable of
searching appropriate IC based on selected performance
determining parameters, such as CMRR, Slew rate, etc.
Among different ICs, op amps are used for various purpose
like in amplifiers, oscillators, filters, comparators, detectors
and thus are one of the most widely used chips. This paper
proposes a totally new method for smart selection of
operational amplifiers. It describes the design of new software
that could search a suitable IC depending upon the
specifications entered by the user. The software is developed
using C programming. The coding of the tool is being done on
GNU environment-Dev C++, which can also be implemented
with GUI.
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1. INTRODUCTION

To develop a particular electronic device, developer has to
think not only the design but also the grass root level
requirement i.e. IC. The same may also extend to LCDs,
transistors, motors etc. In this tool, we have designed new
software for selection of appropriate IC as asked by the
developer. The selection procedure is referred to as smart
search and is coded in C programming language. User has to
enter the specifications of IC required and our smart tool will
perform its search and display the results. The search
considered, in this paper, is performed on a set of operational
amplifiers. Their specifications have been entered in the
database. We have restricted our search to six performance
determining parameters for better results. They are: slew rate,
power supply, input offset voltage, input bias current,
temperature range.

Thus, the selection procedure described in this paper is
intended as a new tool for the developers. The same selection
procedure can be not only be applied for ICs, but also for
LCDs, motors, transistors and can be expanded in other fields.
At the end, we have presented an example on the application
of the above described tool.
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2. DESIGN PARAMETERS
2.1 Operational Amplifiers

Integrated circuits are classified according to their mode of
operation: digital or linear. Linear ICs had been focused as
our area of interest. Moreover, only those ICs are considered
which are based on op amps for serving to the application of
various electronic uses.

The operational amplifier is a versatile device that can be used
to amplify dc as well as input signals and was originally
designed for performing mathematical operations such as
addition, subtraction, multiplication and integration. There are
a large number of parameters [2] associated with op amps.
The wvery first step includes selection of appropriate
parameters which the developer has to keep in mind while
designing an IC since the performance of an operational
amplifier depends on these characteristics [50]. The effects of
characteristics on op amp applications are highlighted in
Table 1

Table.1. Effects of characteristics on Op amp applications

Op amp DC AC DC AC
Characteristic | Amplifier | Amplifier | Amplifier | Amplifier
that may
affect
performance gmaﬂt g{ﬂalult Large Large
P P Output Output
Input bias Yes No May be No
current
Offset current Yes No May be No
Input offset Yes No May be No
voltage
Drift Yes No May be No
Frequency No Yes No Yes
Response
Slew rate No No Yes Yes

2.2 Op amp Characteristics

In this work, we have used six parameters to select the best
suitable IC as required by the consumers as described in
reference papers [3-5]. The importance of the parameters is
described below.

1. CMRR: It is a measure of the degree of matching between
two input terminals. The larger the value of CMRR, the better
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is the matching between the input terminals. The CMRR value
listed on the datasheets are for open loop configuration.

2. Slew rate: The maximum rates of change of voltage with
respect to time, usually measured in V/us. Higher slew rate op
amps are advantageous.

3. Input offset voltage: It is the differential input voltage that
exists between two input terminals of an op amp without any
external inputs applied.

4. Input bias current: It can cause a significant output offset
voltage which is desired to be as low as possible.

5. Power supply: Operational amplifiers are susceptible to
changes in the power supply.

a. Single power supply
b. Dual power supply

6. Temperature range: Operational amplifiers can operate
over a set of temperature ranges. They are highly temperature
sensitive.

3. TOOL DESCRIPTION AND DESIGN

The software is designed on Dev C++. Dev-C++is a free
integrated development (IDE) distributed under the General
Public License for programming in C and C++ [6-8]. The
entire process of the smart tool is depicted in Figure.1.Flow
Chart-Smart Tool.

DataBase
Construction

File
Declaration

Smart
Searches
Operating

Temperature

Type of IC

Offset Input Bias .
< Voltage << Current << CMRR <<No.of.Pms<

Figure 1: Flow Chart -Smart Tool
3.1 Database construction:

In order to perform the smart search, we had developed the
database using 66 datasheets of operational amplifiers. The
datasheets are given in the references [9-48]. A user-defined
type was created and declared the parameters as cmrr, pin,

tlow, thigh, type, psupply, slew, iov, ibc, cmrr,
icname[name_max], desc (700), pwsupply (20) as its
members.

3.2 File declaration:

A file had been created for the storage of specifications of
various ICs.

A binary file named 'data.dat' is used to store all the data.

Using a file pointer 'fp', data from program is stored in
'data.dat’ in binary form.

Later, the same file is used to import data in the program to
perform searches. The text book referred in [1] was widely
used in programming.

o o

a o

1
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3.3 Making entries:

The entries are made using a function display after completing
the process of file declaration. In the function display, an
array temp(i) is created. It is an array of structures which is
already defined in section A. The entries are made and it gets
stored in the array.

3.4 Smart searches:

Thus, the database is constructed; the next essential step is to
define various searches that can be performed. Here, in this
tool, we have declared only eight search functions to reduce
complications in searching an IC. The search screen is shown
in Figure.2. Smart Search Screen.
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4
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Figure 2: Smart Search Screen
Search 1: It is based on the name of IC.

Search 2: It is based on the type of IC. On the basis of our
area of interest, we have used the following type of IC:

Differential IC

Classification of IC on the basis of gain of the op amp
High performance IC

Low cost IC

Low noise IC

Power op amp

Search 3: It is based on the offset voltage of the op amp.
Search 4: It is based on the input bias current of an op amp.
Search 5: It is based on CMRR.

Search 6: It is based on Power supply.

Search 7: It is based on number of pins in an IC.

Search 8: It is based on operating temperature range.

3.5 Search results:

After performing the smart search, the tool displays the
suitable IC satisfying all the specifications and the
requirements as entered by the user. It will display the name,
type and all the parameters along with the description of the
IC. Thus the software is designed.
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4. RESULTS

We have explained the entire process using a search for
AD8067 which is used in automobile, telecommunication,
medical appliance, industry control, computer and its
peripheral, consumption electronics etc.

Users ANUSHA Deshdophic program\ SEARD Hoewe

Enter Choice @

selact Type of IC =
. Differential
. Gain

. High PFerformance
. High Speed
. Low Cost
. Low Moine
. Power OpAmp
Enter Your Choice ... 4

13 entries Found Tt
Fress Enter to Continue » Space to see Details ...

Figure 3: High Speed IC Choice entry

The search is performed based on type of the IC. Because it is
used for all high speed applications we have selected type no.
4 high speed IC which is shown in Figure.3.High Speed IC
Choice entry. We know that AD8067 is a unique IC with 5
pins.

CAllserst ANUSHA\Desktophic program SEARCH.2xe

fearch IC Uging :
. Hame

: Type
- Elfji‘::.-et Vo ltage
. Biaz Current
. Elew Rate
L. CHRR
. Powaip =|.l||.!:|..115|

8. Humber of Pins
. Dperating Temaperature Range
-RESET
- EXIT
Enter Choice : B

[Enter Humber of Pins : &

1 entries Found ?1
Press Enter to Continue # Space to see Details ...

Figure 4: Smart Tool- Choice Entry Window

The next search is based on number of pins. The screenshot
for the pin search is shown in Figure.4.Smart tool-Choice
Entry Window. Similarly, the search can also be done based
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on operating temperature range, offset voltage, bias current,
slew rate and CMRR.

The software now displays the required IC with all the
specifications as shown in Figure.5. Smart Tool-Selected IC

5. PERFORMANCE ANALYSIS

The tool is a standalone application. It’s a hastle free
operation and hence there is no need of installation as in
followed by other existing tool [49].

The entries depend on specific range as well as a specific
value. The tool is user-friendly such that it enables the
inclusion of new datasheets in the database.

It is a very useful tool for beginners, students, researchers and
even a layman because every time an entry made by the user
would narrow down the search.

The search is also done based on the number of pins (5-pin
IC) and this search in unique in our tool when compared to
already available tools in market [51].

The tool would select a specific IC for the specifications
mentioned as well as all the available ICs within that range.

Special categories in search are available in this tool such as
high speed IC, high performance IC, low cost IC, low noise
and gain based.

6. CONCLUSION AND FUTURE WORK

The discussed methodology and the designed tool is a very
useful tool for beginners, students, researchers, commercial
industries and laboratories for the design and development of
applications.

There is no need for the users to sit for hours and go through
the datasheets or surf through the internet and brainstorm their
minds just to find an appropriate IC for their product or
experiment. The coding has been done in GNU environment.

The future efforts would be to develop with other user
friendly soft wares available. Moreover, we have used specific
set of 66 ICs, we will try to broaden our area of work.

It is possible to expand this smart search to motors and
appliances which finds their use in various applications.
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=l <N

: ADSBG7?
ype : High Speed
CMRR {in dB>»: —-186.888888
SlewRate (in U/micro—sec?: 640.800000A
Input offset voltage Cin microll: Z200.80800008
Input hias current <in nA>»: B.825008
Operating temperature —
(Low> :=—48
Mo. of Pins = §
Power Supply = Dual Power Supply Operation +— 5l

T ¢Highd> :85

Description = The ADBB6Y Fast FET amp is a voltage feedback amplifier with FET i
nputs offering wide bandwidth and high slew rate <648 U-s/ps>. The ADBAGLT is desig
ned to work in applications that require high speed and low input bias current,

=uch asz fast photodiode preamplifiers. As regquired hy photodiode applications, t
he laser trimmed ADBB6Y has excellent dc voltage offset (1.8 mlU max) and deift (

15 pllA°C max).

Figure 5: Smart Tool-Selected IC
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