Chapter 11

Software Details




3.1 SOFTWARE DETAILS
3.1.1 Purpose of Software

The 'Power designer' is a program expert in field
of designing Voltage regulator. The designer provides both
design and selects the appropriate discrete components and
IC's from manufacturer's data sheet. The software is provid-

ed with following options.

Rectifier - designs rectifier stage of power supply,
Filter - designs rectifier-filter stage of power supply.

Regulator - designs discrete component and IC regulators.

3.1.2 How to use the software ?

To execute the power designer type Pd and 'ENTER’'.
The main menu is displayed on the screen. The main menu is
used to tell the power designer todo functions. It is pro-

vided with following options.

. Rectifier
- Filter

. reGulator
. Exit

There are two ways to make a main menu selsection.
First, user can use the arrowkeys to move on highlights to
option user wants and then press ENTER. Second, user can

simply type hot keys to select the option he wants.
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Moving the highlight to 'option' and 'ENTER'ing
activates option pulldown menu. the purpose of pulldown menu
is to provide options to the ‘option’. Again you can select
option for pulldown menu as main menu. Press Esc to exit
from pulldown menu to main menu. The different options

provided in the software as follows.

Rectifier Half wave To design HWR
Full wave To design FWR
Bridge type To design BR
Filter Capacitor To design C-filter
Inductor To design L-filter
Lec filter To design Lc-filter
Pi filter To design CLC filter
reGulator Zener regulator To design zener regulator
Emitter follower to design emitter follow-
er regulator
Series pass To design series pass
regulator regulator
sHunt regulator To design shunt
regulator
IC regulator To design IC regulator

3.1.3 WwWhy Expert System ?
Design of power supply in turn regulator meeting
the voltage and current requirements is a process guided by

emperical formulae and standard data, backed by theoretical
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analysis. The selection of components is done based on
experience and is difficult to quantify selection procedure.
Design of regulators thus forms a problem to be tackled by
knowledge based system than by a conventional program.

* Power designer is an expert system for design of

voltage regulator comprises.

* design procedures

* data base
Here rules are build to access the data base intelligently

for the selection of the components.

3.2 DESIGN PROCEDURES :

3.2.1 Program : Rectifier Design :

Function : This program designs rectifier, providing
specifications for diode, transformer.

Selects diode from manufacturer's data sheet.

Input : User enters required voltage current specifi-
cations.
Output : Specifies diode and transformer

Messages displayed if certain conditions are

violated.
Data : diode data, transformer data.
Algorithm : Repeat

Get Choice

Choice = Pull down (rect, HFB)
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CASE choise OF
HWR ()
FWR ()
BR ()
END CASE
UNTIL Finished
Return
Procedure : HWR
START : Range information
Read input
Calculate Power
IF (Power < 1 watt)
design HWR
Display Output
Break
ELSE
Error message
go to START
Procedure : FWR/BR
Read input
Design FWR/BR
Display specification of components
Read diode data
Select diode

Read transformer data
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Select transformer
Display components
IF (User response = Yes)
Display transient protection information
Break
Note : Procedure for FWR & BR are same except design

formulae.

3.2.2 Program : Filter Design

Function : This program designs filter providing compo-
nent values for filter.
Specifies diode, transformer for rectifier

stage with filter.

Input 2 User enters voltage, current requirement and
allowed ripple in percent.

Data base : diode data, transformer data, capacitor data.

Output : Specifies values of components for filter
specifies diode, transformer for rectifier
stage with filter.

Algorithm : Get Choice
Repeat

Choice = Pull down (Filt, CILP)
CASE Choise OF

Capacitor filter

Inductor filter

ILC filter
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Pi filter

END CASE

UNTIL finished

Return

Procedure : Capacitor filter

Read input

IF {rule to reduce 'C' size to optimum)
Process formulae
Read cap. dat ()
Display output ()
Get choice = RECT
RECT ()
Display RECT output ()
Break

ELSE ERROR MESSAGE

Procedure : Inductor filter

Read input

IF (rule to reduce 'L’ size to optimum)
Process formulae
Display output ()
Get choice = RECT
RECT ()
BREAK

ELSE ERROR MESSAGE
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Procedure

Procedure

3.2.3 Program

Function

»
.

-
-

a
-

ILC filter
Read input

IF (current range)

[

L/C = 0.001 to 0.01
/*(to reduce size of filter)*\
Process formulae
Output LC
Get Choice = RECT
RECT ()
Display Output
BREAK
ELSE ERROR MESSAGE
Pi filter
Read input
IF (rule to reduce filter size)
Process formulae
Display output
Get choice = RECT
RECT ()
BREAK

ELSE ERROR MESSAGE

: Regulator Design :
This program designs regulator providing
active component selection, passive component

value calculation.
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Input

Data base

Output

Algorithm

Procedure

.
.

.

-
b4

User enters voltage, current requirement of
power supply.

Zener data, transistor data, IC data, Heat
sink data.

Specifies active passive components for
regulator. Specifies performance of circuit.

Advice for choice of filter.

Repeat
Get choice
Choice = Pull down (reg, ZESHI)
CASE choice of
Zener regulator ()
Emitter follower ()
Series regulator ()
Shunt regulator ()
END CASE
UNTIL finished
RETURN.
Zener requlator
Read input
Determine MIN and MAX allowable i/p voltage.
Read unregulated voltage.

Determine DIFF VOL.
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IF (Diff VOL > MIN DIFF VOL)
Determine VZ PZ
Zener diode selection procedure
IF Found = = 0
ERROR MESSAGE
BREAK
Procedure design formulae
Specify regulator components
Specify performance
ELSE
ERROR MESSAGE
ADVICE
BREAK.
Procedure : Emitter follower
Read input
Determine MIN & MAX Limit for input
Determine DIFF VOL
IF (DIFF VOL > MIN DIFF VOL)
Power dissipation for Emitter follo.
transi.
Transistor selection procedure
IF FOUND = = 0
ERROR MESSAGE

BREAK
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Procedure

-
.

Procedure design formulae
Specify components
Determine & Specify performance
ELSE ERROR MESSAGE
ADVICE
BREAK
Series Regulator
Read input
Determine MIN & MAX Limit for unregulated vol
Determine DIFF VOL
IF (DIFF VOL > MIN DIFF VOL)
Determine parameters of series pass
transistor
Transistor selection procedure
IF FOUND = = 0
ERROR MESSAGE
BREAK |
Specify amplifier transistor
Determine zener parameters
Zener selection procedure
IF FOUND = = 0
ERROR MESSAGE
BREAK
Process design formulae

Specify components
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Specify perfofmance
ELSE ERROR MESSAGE
ADVICE
BREAK
Procedure : Shunt Regulator
Read input
Determine MIN & MAX limit for unregulated vol
Determine DIFF VOL.
IF (DIFF VOL > MIN DIFF VOL)
Determine shunt transistor parameters
Transistor selection procedure
IF FOUND = = 0
ERROR MESSAGE
BREAK
Process design formulae
Specify components
Specify performance
ELSE ERROR MESSAGE
ADVICE
BREAK.
3.2.4 Program : IC Regulator Design
Function : This program design IC regulator. Deals with
component selection.
Input : User enters voltage, current requirement of

power supply.
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data base

-

Zener data, transistor data, IC data, heat
sink data.
Output : Specifies components
Specifies performance
Advice for filter choice, error message if
condition violated.
Algorithm : Get Choice
Repeat
Choice = pull menu (ICreq, OPT)
CASE choice of
OP741
IC723
IC78XX
END CASE
Until finished
RETURN
Procedure : IC 741
Get choice
Repeat
Choice = pull menu (Opamp, BL}
CASE choice of
741 boost()
741 boost-limit()

END CASE
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UNTIL finished
RETURN
Procedure : IC 723

Get choice

Repeat

Choice = pull menu {(presi, LHN)

CASE choice of
LOW vol reg()
Fold back limit()
Negative vol. ()

END CASE

Until finished

RETURN

Procedure : IC 78XX
Get choice
Repeat
Choice = pull menu (presi, FA)
CASE choice of
Fixed output ()
Adjustable output ()
END CASE
UNTIL finished

RETURN
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3.3 THE DATA BASE :
3.3.1 Integration of Concepts and Techniques From Data

Base Technology, Expert System Works :

Progress in the design of KB systems is benefiting
greatly from an integration of concepts and technigues which
have evolved in the disciplines of data base technology,
formal logic, expert system. Database techniques have been
developed to accommodate access to the large volumes of
uniformly formatted simple facts, formal logics allow more
general statements as well as simple facts to be expressed

and reasoned with.

The storage and manipulation of knowledge is
highly dependent on the way in which it is represented.
This in turn, depends on the way in which the universe of
discourse 1is perceived or viewed. In database work four
view are commonly used : the hierarchial, network, relation-
al and binary relation view. The notion of a ‘'view of
universe' defined as a set of concepts and rules which c¢an
be used to formulate and rationalize one's perception of

parts of universe(l).

In database work, views of the universe help
designers to choose appropriate data structures for the
storage of knowledge e.g. some views require designer to

distinguish between 'entities' 'attributes' and 'relation-
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ships'. Emtities represented by 'Records’, attributes by
‘fields in records and relationship by 'access path’ between
records. The notion of view is closely related to the notion
of a database data model. Many database views are highly
dependent on storage structure implementation considera-

tions.

3.3.2 The Representation of Knowledge in Data Processing
and Conventional Database Systems :

Knowledge 1is encoded on disks as records grouped
into files. Such representation of knowledge is perhaps the
most commonly used representation in current data processing
and data base applications, although other representation

involving relations are becoming more frequently used.

3.3.2(a) Records
A ‘'record ' is a collection of one or more named
fields each of which contains the symbolic representation of
some aspect of ’'universe of discourse'. Records are of
particular type and the fields within record are of particu-
lar type.
e.g. Person record = { name : max 20 characters
age : 3 digits in rage 000-120
sex : male or female
marital status : married, bachelor

}
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The advantage of using records in automatic knowl-
edge processing derives from their uniform format. Generally
the fields in record are specified as having fixed length in
terms of the number of characters or digits it can hold.
The fixed format facilitates the storage of records and
subseguent location of records with given field value. The
processing of records in order to obtain new knowledge is

also facilitated by the uniform format of records.

The main disadvantage derives from their fixed
format. The addition of extra field or extension of exist-
ing field can be extremely costly. Another disadvantage
derives from the fact that the contents of records are
generally chosen for one particular use of knowledge base.
Other uses which would benefit from alternative record

structures are generally much efficient.

3.3.2(b) Conventional Files/Contiguous Storage :

A conventional file consists of a contiguous
collection of records which are all of the same type and
which are all related by some way, and are stored in physi-
cal proxmity. A set of conventional files can be used to
represent the binary relation. A 'binary relation' is a set
of pairs as e.g. employment relation = {<XYZ, P>, <XYZ,
P3>, <ABC} where, XYZ and ABC are identifiers of companies

and Py, Py, P3 etc. are identifiers of employees. Binary
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relations can be 'one to one', ‘one to many', 'many to one',

'many to many'’'.

In system which use conventional files, one to
many and many to many relations can be represented by
files/records, links without record replication and many to
many relation can also be represented by file/record 1links

if records are replicated.

3.3.2(c) Records Linked by Pointers :
Instead of relating records through physical
proximity, records may be related by use of 'pointers'. The

pointers are implemented by the use of physical addresses

e.g. |215(|867

XYZ file

An advantage of pointers is that they can be used
to represent many to many relations without replication of
records. Pointers can also be used to relate the 'network'

structures.

Some of disadvantages are : they take up space,
record may be scattered about physical storage, unlike the
conventional file/record approach in which they would all be
held in physical proximity, when a record is moved from one
physical address to another, all fields pointing to it must

be updated.
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3.3.3 Implementing Database For Expert System Voltage
Regulator Design :
3.3.3(a) Conceptual Schema :
The starting point for the design of database
system is abstract and general description of that part of
subject which is to be represented by data in database,

called as conceptual schema(l).

The database of the 'Expert System' contains the
data from manufacturer's data sheet for different compo-
nents.
viz. * Semiconductor data

*x Passive component data

Semiconductor Data :
It contains the data concerning the active semi-

conductor devices used for design purpose.

* Rectifier data
* Zener diode data
* Power transistor data

* IC 78XX data sheet
Here the universe of discourse consists of the TYPE of the
device, different voltage ratings, current ratings, power of

dissipation Pp.
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Passive Component Data :

* Transformer data
* Capacitor data
* Heat sink data

The universe of discourse for first two consists of voltage,
current rating, capacity (value)/voltage rating respectively

and that for third has manufacturer, thermal resistance.

3.3.3(b}) The Physical Storage Structure and Data Structure
Usually data structures might include arrays,
sequential files, indexed sequential files, hash tables,

trees, relations inverted files, networks etc.

Definition of data Structure :

Here in this data base each component is described

as 'record' called as 'structure' in C language.

Struct Record-name
{
Char Type [ ]
float rating 1
float rating 2
float rating n
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Record name

Type [ 1
Rating 1
Rating 2

3

e Rating n

Selecting the Data Structure :

Different data structures are available, each of
which has advantages and disadvantages compared to other
data structures. This must be taken into account by the
designer when choosing an appropriate structure. Several
studies have been carried out which contribute to our under-
standing of these factors e.qg.

* Sequential files (Shmeiderman and Goodman, 1976)

* indexed sequential files {(Wiederhold, 1983)

* transposed files (Batory, 1979)

* inverted files (Clay brook and Yang, 1978)
* hash tables (Severence and Duhne, 1976)

* B-trees (Nakamura and Miroguchi, 1978)

* relations (Chamberlin, 1976)

Here 'sequential files' are used for the data storage. These
are readily available in most programming langquages and are
ideal for sequential processing but do not support random

acceess.
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3.3.4
3.3.4(a)

General Purpose Diode Database :

Definition of Data Structure :

Struct RECORD_RECT

{

char diode [ 1;
int rating 1;
float rating 2;
float rating 3;
float rating 4;

} TYPE, VR, IR, VF IF;

TYPE - device name, VR. Repetitie PIVofdiode, IR - Average

reverse current of diode, VF - Average forward voltage drop.

IF - forward average current.

3.3.4(b)

Rule 1.

Rule 2.

Rule 3.

Rule 4.

Selection Rules For Diode

For low voltage applications the PIV of diode
should be greater than 800 volts so as to protect
it from transients (typically 600-800 V on 230 V,
50 Hz AC mains supply).

Repetitive PIV of the diode from data sheet should
be greater than calculated PIV of diode.

The forward average current of diode should be
greater than current requirement of rectifier.

For medium power rectifiers (current > 1 amperes)

the (PIV > 800 V) condition need not be satisfied
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as alternative approaches are necessary for tran-

sient protection.

3.3.5 Zener Diode Data Base :

3.3.5(a) Definition of data Structure

e

Struct RECORD_ZENER
{
char Zener [ 1;
float rating 1;
float rating 2;
int rating 3;
float rating 4;
float rating 5;
} TYPE, VZ, Izt, Izmax, Rz, p2z;
TYPE - device name (JEDEC), Vz at Izt - Nominal zener volt-
age. Izt. Test current, Izmax - Maximum current, Rz (Rzt) -

Maximum zener impedence, Pz - Maximum power dissipation.

3.3.5(b) Selection Rules for Zener Diode :

Rule 1. The reference voltage specified by the design
should be less than or equal to the nominal zener
diode voltage specified on the zener diode data
sheet.

Rule 2. The power dissipation rating specified on data
should be greater than the maximum power specified

by the design procedure for reference element.
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Rule 3. The maximum current capability specified or data
sheet for =zener should be greater than maximum

load current specified by the design.

3.3.6 Transistor Data Base :
3.3.6(a) Definition of Data Structure :
Struct RECORD_TRANSISTOR

{

char transistor 1 [ ];

char transistor 2 [ 1;

int rating 1;

int rating 2;

int rating 3;

int rating 4;

} TYPE N, TYPE P, Ic, hfe, P tot;
TYPE N - device name (NPN), TYPE P - device name (PNP)}, VCE
- collector to emitter voltage, Ic - Average collector
current, hfe - dc forward current transfer ratio, p tot -

maximum transistor dissipation.

3.3.6(b) Selection Rules For Series Pass Transistor :

Rule 1. The series pass transistor dissipates maximum
power when power supply is shortcircuited. It is
therefore necessary that maximum collector dissi-
pation of transistor is chosen three times greater

than this.
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Rule 2.

Rule 3.

3.3.6{c)

Rule 1.

Rule 2.

Rule 3.

3.3.7

3.3.7(a)

The Ic(max)} 1limits the total current which the
regulator can handle. Thus short circuit current
of power supply should be less than Ic(max).

The current gains hfe, hfe determines output
resistance of voltage regulator; hence it is
necessary that hfe is high (> 100).

Selection Rules For Limiting Transistor :

Here it is necessary that the maximum collector
dissipation of transistor should be greater than
(IB1 X Vyy), where IB1 base current of series pass
transistor.

The short circuit current of power supply should
be less thaq Ic{max).

The collector voltage rating of limiting transis-
tor should be greater than that of series pass
transistor.

IC 78XX Database :

Definition of Data Structure :

Struct RECORD_IC 78XX

{
char I¢ [ 1
float rating 1;

float rating 6;

} TYPE, Ioyr: VouT Vinmax: 9jcr ®jar Ppi;
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TYPE - Ic name, Igyr - maximum current IC can supply, Voyr -
Output voltage IC provides, Vipmax - the maximum unregulated
voltage IC can withstand, 63 - junction to case thermal

resistance, 83, - junction to ambient resistance.

3.3.7(b) Selection Rules For IC 78XX :
Rule 1. The voltage and current specifications of power
supply should be equal to or less than voltage

current rating of IC.

Rule 2. The total power specified should be less than Pp
of IC 78XX.

Rule 3. (Viny - Voyt) > 5 Volt.

Rule 4. (Viy - Vour) X Ioyr power requirement should be
satisfied.

3.3.7{(c) Algorithm For Selection of Component From Database

The component data are stored in data base as
stream oriented file. The structure of the data is uniform
for all components. Hence, common algorithm is used to

acess data.

Step 1. Read necessary specifications calculated by design
procedure for intended circuit.

Step 2. Open file "component.dat” in "read” mode.
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Step 3. Repeat
FOUND = 0;
Read component record;
If rule for component selection satisfied 0

Vaviable = Component record

Found = 1;
BREAK
Until END OF FILE

Step 4. Close file "component.dat".

3.3.8 Transformer and Capacitor Database :

3.3.8(a) Transformer Data

Most transformer catalogs are quite mute regarding
the extra details of transformer rating. Some imperical
testing may be necessary to achieve optimum selection. The
electronic transformer industry is highly fractionalized and
has no real industry standards. Hence data used here is
mere standard voltage and current ratings usually available

in market.

Program for Transformer Selection :

Step 1. Read peak secondary voltage and RMS secondary
current specifications from design procedure for
rectifier/filter.

Step 2. Open file "trf.dat” in "read mode".
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Step 3.

Repeat
Read trf record,
If rule for transformer selection is satisfied
Calculate VA secondary, primary ratings

Stop reading file

Step 4. Close file "trf.dat"

Selection Rules for Transformer :

Rule 1. The peak secondary voltage of transformer greater
than the calculated peak input voltage of rectifi-
er.

Rule 2. The rms secondary current greater than the rms
current of rectifier.

Rule 3. Check for the specified VA ratings of transformer.

3.3.8(b) Capacitor Data :

* Capacitor data contains information about the standard

capacitance values of electrolytic capacitors (used for

filters) along with available voltages.

* Capacitor data is stored as a file having two fields

viz.

capacitance (in micro farad)

voltage (in volts)

stored as increasing order of capacity and voltages.

Program to Select Standard Capacitor Available :

* Read

the calculated capacitance of capacitor and peak

voltage across it.
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* Open file "Cap.dat" in read mode.

* Repeat

If value matches nearest standard value of capaci-

tance
Stop reading
Until end of file
* Close file "Cap.dat"
* Open file "Cap.dat” in read mode
* Repeat
If value of peak voltage matches nearest
available of capacitor
Stop reading file

* Close file "Cap.dat"”

3.3.9 Heat Sink Database :
3.3.9(a) Data Structure :
The data is stored as file of RECORDS.
Struct RECORD_HTSNK
{
char device name [ 1;
float 8443
}

8ga - Thermal resistance of heat sink.
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3.3.9(b) Program to Select Heatsink :
Step 1. Read thermal resistance
Step 2. Open file "htsnk.dat" in "Read" mode.
Step 3. Repeat
If rule for heat sink selection
display heatsink
BREAK
UNTIL END OF FILE

Step 4. Close file "htsnk.dat"

3.4 USE OF C FOR AI PROGRAMMING :

C is one of the most popular programming languages
in use. It provides structured skeleton without limiting
creativity of programmer, while C compilers consistently
produce extremely fast and efficient executable programs for
these and other reasons, many software packages are written

in C.

The languages that are used for AI research are
excellent for exploration, they are generally ill suited for
general programming. e.qg. prolog lacks any procedural pro-
gramming capability - a deficiency that can make certain
tasks, such as adding numbers in list is more difficult than

they needed to be.

The AI languages are 'declarative', while general

purpose languages are 'procedural'. There is not a single AI
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technique that can not be implemented by procedural language
like 'C'. In fact the implementation of certain routine is
actually cleaner in C than in AI language. Many
applications have been, and will continue to be, written in
C. Many of these applications may benefit from addition of

various AI based enhancements({10) (11).
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/%

SOFTWARE FOR EXEPERT - SYSTEM  #x%#i#xs/
VOLTAGE REGULATOR DESIGN %% %% %% %% %%/
PROGRAMMER : Miss.SAPNA 8. VISAPURKAR #/
RESEARCH GUIDE : Dr. 5. R. SAWANT *¥% %/
DEPARTMENT OF PHYSBICS/ELECTRONICS *u%/

SHIVAJI UNIVRSITY , KOLHAPUR . L2 2 ¥4

J #¥% main menu *¥E¥k /

#includekl.cpp”

#include'rect.cpp”

#include"filter.cpp”

#include'"regu.cpp”

void logo{);

main()

{

int

sy

mm_cholces;

= {char far+) (vdo_mode ()

G b OOGO000: O bBOOOOGO) §

logod)s

while(l)

{

mm_choice = showmenu{mainmenu,"RFGE",4,

switch{(mm_choice)

P

case O:

-
-ty

Y



rectitier ()3
break;y

case 1:
filter ()3
brealk;

case 2:
regulator ()
breaks;

case 3:

case 27:

clrescr ()3
cursor (7 ,0);
raeturn (0) 3
Y /% switch %/
Y /¥ whilex/
return{0);

3
B

void logof()

{

cursor (0,29) 3

clrscri);

screen_paint (176) 3

pushstr (" Press arrow keys to move.\

v Enter/Hotkeys to select.
\ Esc for Main Menu H,24,0,0x0¢) 3



workbox (0, 0,2,79);

Fillbox(0,0,1,79,178);

pushstr(” F O WER D
Nautocentre(” F 0 W E R

workbox (4,20,22,78)

fillbox (4,20,22,78," ')

¥

E 81
DES

b

G N
16



/ ¥ prompt*/

3
i

char ¥mainmenulfl] =

©

" Rectifier ",
" Filter ",
" reGualator ",

12 Ex i t 1]

ot
¢ 1]

char #rectfll=

" Halt wave "y

" Full wave ",

" Bridoae type

[
1]

char *filtll=

" Capacitor ",
* Inductor ",
" le filter ",
" FL filter ¢

33

char #regfii=

¥ Zener regulator v,

" Emitter follower",



" Beries pass reqg.",
" gHunt regulator ",

* IC regulator

¥
char #*icregll=
I
' " Op—-amp 741",
" Precision 723",
" Three-t 78ux"
i3
char * opampll=
{
" current Booster Y,
" current Limiter
33
char #presill=
r
) " Low volatage "
" High voltage "
" Negative voltage "
¥

char #cv78{1=

~

" Fixed output "

" Adjustable o/p "

d
¢ 13



/ ¥ Program to design recti+fier */

#include"readatr.c
#define pi 3,142
void rectifier ()
void transient ()
void rangeH ()
char *w=" "3
/¥float input()g®/
/¥float common() %/

void output ()3

float Vdc,Vrms,Vin_p,IDC,Irms,Ilave,\
Nrms_sec,VA_sec ,VA_pri ,FIV,Ip;

void rectifier ()

{

int rm_choice;

float watt;

char *tmp 3

tmp =(char %) malloc (4000);
storevdo(0,0,24,79,tmp) 3
fillbox (4,20,22,78," ")

while{l)

A
rn_choice = showmenu(rect,"HFB" ,6,6,2)
aswitch (rm_choice)
{
case O0: /% half wave rectifier =/
half:rangeH();
input ()3
watt=Vde*IDC;

if(wattd=1)



Iave =1DC;
Ip=pi*IDC;
Vin_p=2.23%Vdc;
Irms = (pi/2)*1IDC;
FPIV = pi % Vdcg

Irms_sec = Irms;
Vrms = (pi/2)%*Vdcy
VA _sec = Vrms*lrms;

VA pri = VA_secs
output ()
break;

st

else

case 1:

case

case

23

27:

r
.

gprint (23,146, "ERROR ~ Use dc powerless than
\W") g

gotory (23,17);

printf ("{max.currentd{=%.0fmd 1in case Vdc
No= AL O0fF volb) Y, (1 /Vde) #1000 ,Yde) 3

wipe():

goto halfj

o,

/% full wave rectifier */

input ()

common ()

FIV = pi*Vdc;

VA_sec = 2%¥Vrms*lrms;
VA pri = (VA_sec/1.42)3
output ()3

break;

input ()

commoarn () ;3

FIV = (pi/2)*Vdcy

VA _sec = 1.23%Vdc*IDC;
VA _pri = VA secy
output ()3

breaks

fillbox (4,20,22,78,° ")
restorevdo(0,0,24,79,tmp) ;
free{tmp);

returns;

1N



¥

I /¥whiles/

[

input ()

[}

common ()

{

flushall ()3

gprint(23,16," Enter dc voltage in volts @ ")y

cursor (7,0)
scanf ("4f" ,8Vdc) g

gprint (23,17," Enter load cuwrrent in mA s ")

scant ("4f" ,&IDC)

IDC = IDC/1000;
cursor (0 ,20) 3

Fillbox (4,20,22,78," ")
return{Vdc,IDC) 3%/

Yrms = 1,1%Vdoy

Tave = 0.5%IDC;y

Irmg = 0,785%IDCy

Ip = {pi/2Y*IDCs
Irms_sec = IDC/2;
Vin_p = 1.58%Vdc;

return{Vrms,Vin_p,lave,Irms,Ip,Irms_sec) ;*/

void output ()

vy

char yess

gotoxy(23,6) ;.

printf{" S PEC I F I CATIONSES
NCOMPONERNT S\n");

gotoxy (23,7 ;

OF N

printf{(" D i o d e parame¢ters:\n");

gotoxy (23,9);

printf (" I ave = AL.0f

N, Tave*1000) 3

gotoxy (2X,10) 3

printf (" I peak
Ny Ip®1000) ;

gotoxy (2%,11)

printf (" I RMS = A.Of

N, Irms®1000) 3

gotoxy (23,12) 3

printf (" F IV
\NGFIV) g

fi

7. OF

Z.0Ff

mA.\n"\

mA.\n"\

mA. A"\

voltin"\



gotouy(23,15) 3
printf{" Tr ans f or mer rating s\

NewNm) s

gotony (23,1733
printf (" I rms_sec = %4.0+f mA\n"\
\,Irms_sec#1000);

w={VA secdl 7 "mW': W)
VA sec={VA_sec<l 7 VA_sec*1000:VA_sec);
VA pri=(VA_prid<l T™WA_pri*1000:VA _pri);

gotouy (272,18 ;printf (" YV A sec = 4L.0F Ysin®
NG VA _sec ,w)i

gotony (23,19 gprintf (" V A_pri =L.0f\n"\,VA_pri,w);
wipe()i
gotoxy (27,633

printf (" COMPONENTSE F OR\
\RECTIF I ERMWNWO);

readatr ()3

readattr () ;

wipe()s

gprint(2%,7," Do vyou want to know about ")j
gprint(23,9," Tr ansient Protection\
N {y/n) PPN g

yes = getchi();

if{ yes=="y’' || yes=='Y"' )

transient ()

else

wipe()s

void transient ()

-
A Y

gprint(23,7," T RANSITENT FROTECTIORN
\\ne M)

gprint(23,9,"Transients (&00V - 800OV) occur on \
\NAL mains supply");

gprint(23,10,"5imple methodes to provide pro \
ANtection are: )

gprint(25,12,"1JUse diodes with PIV > \
\transient voltage');
aprint (23,13," { for low cwrent rectifiers) ")

gprint{(25,14,"21Inductor & resistor in \
\series with primaryy”)s;
gprint (25,1%," shunt capacitor across primary\



/%/0r secondary;’)g

gprint{23,16,"( for low to medium current \
vrectifiers) Y

aprint (25,17,"323Use zener or varactor diodel
Nacross rectilfier”);

gprint(23,18," { for high current rectifiers) ")j;
wipelly

w

void rangeH()

{
gprint (23,46," HALF WAVE RECTIFIER ")
gprint{23,7," used for very low dc power levels \
< 1 Watt;")y
gprint{(23,8," as it has high peak to average \
diode ratio)g;
gprint(23,9," and transformer ratio.”)g

)



7 % pPprograam to design filter =/

#include"readatc.c”
#includeimath.h>
/¥#includereadatr.c”*/
void filter ();
float Ic,IL,IFAV,IFM,IFRMS;
float R,r.8,C,c,Vr_ros,RL,L,L1,LC,Re,Cl,cl,Vr,ri,Vm,LC1, VL
float YRRM,Vrmsi
int f1=00,F;
char choice,s,ch;
void filter ()
{

int fm_choice;

char *tmp 3
tmp = (char®)malloc (4000);

storevdo(0,0,24,79,tmp) 3
fillbox (4,20,22,78," ")

while{l)
{
fm_choice = showmenu(filt,"CILF",7,6,3);
switch{(fm_choice)
{
case 0O:/% capacitor filter #/

gotoxy(22,6);
printf (" (Use load less than 1 A.)\n");



filtip();

1 CIDCL=1) && ( (RL¥r ) >=.92) & (Vded=50) )

£
.

C=A(2892/7/(r*RL));
c=C/ 10000003
Fo=2%35. 14%f 1 %c*RL.;

Vir=IDC/ {(4#f1%c);
Vm = Vdc+Vr;
IFRMS = (200%c) * (Vm—-VYdco)
outputc ()3
else
errormC();
break;

case 1: /# inductor filter #/

gprint{22,6,"Use load »100 mA. & \
VoA 10 AmpL.int)g

filtip ()
i€ (CIDC =, 1 R&C(RL/ (r%1003) £=100))

{

Ie=RL./2000%
L=({RL/r}®(1/(6%3.14%F1%1,.4))) 3
ri=RL/{1333%L)

Vr=r1+#Vdcj

outputi. () ;

>

else

errorml. () ;

break;

case 2: /* LC filter */

gprint (22,46,"Use load >100 mA. & \
NCO1O AmplaiNn)g

filtipQ)g

i (IDCH=. 100 IDCI=10.000)



o

LC=1.2/r;
Ie=RL/2000;

gotoxy (2Z,8)3
printf ("The critical inductance\
No= LLEANT I

gotoxy (23,93
printf " AN
NoAn") g

gotoxy{(23,10);
printf ("Enter the value of L/CN
NO(GL.001 to D.01)s M)

cursor (7,0) 3
scanf ("Lf" ,E8L.C1)
cursor (0,20) 3

Li=(LC*L.C1)

L=sqgrt{lLl);

C=L/1.C1;

c=C/ 10000003
Re=4%3, 14%3, 14%2500%c*L 3
Vr _rms= (r#Vdc)
Vm=Vdc+Vr _rms;
outputlC();

H

else

errorl.C();
breals;

case 3 :/% Pi filter »/
gprint (22,6,"Use load < 1 Amp.)\n")ji
filtip{);
iF(IDCC=14& (RL¥%r) 5=0.9)
{
Vr _rms ={{r®Vdc));

V= A{WUr _rms+Vdc) ;g
C = ({IDC/{4%f1%(Vr_rms))))y



7%C = ((L/{RL¥r)I*{1/{4%Ff1)) ) 3%/
L= {{.00004562) / (C*Cxr*RL)Y) 3
C=C%100000;

outputpi ()3
1

elsze
errorpi ()3

hreak;

case 27:

restorevdo(0,0,24,79,tmp) 3
free(tmp);
returng

[

Y /¥whilex/

gt

£iltipO

{
flushall {);
cursor (7,0) s
gprint (23,8, "Enter the dc voltage in volts ")
scanf ("LF"  &NVdo) s

gprint(23,9,"Enter the load current in mA 2")j
scant ("Af" ,&IDC) ;

IDC= IDC/1000;

gprint (23,10,"Enter the allowed ripple in %4 ")
scant ("Af" &)

r={r/100);
RL=Vdec/IDC;

cursor (0,20);
/s * returni{Vde, IDC,r ,RL) 3 %/

¥

outputc()



fillbox (4,20,22,78,° ‘)j
gprint{27,7,"8pecifications for CAFPACITOR FILTER :\n");

gotoxry (22,9);
printf (" \t\tThe CAFPACITOR required : %Z.2F% oF\n",C);

readatoc () ;
Ve = ((IDC/(4%fixcl)))g
ri = (Vdc/ {(Vr+Vdc))j
gotory (22,120
printf ("\t\tRIFFLE VOLTAGE of this filter)
N LL2F VAR, Vrdg
gotoxy (22,13) 3
printf (" t\tThe RIFFLE for this filter : %.14 Z\n",r%100);
wipe()g;

c_in()g

outputr () ;
wipe()s:

%
¥

c_in{)

{
gprint(23,6,"The RECTIFIER selected ? (Hw/Fw/Br):");
ch=getch();
ifl{ch=="H'llich=="h")
Hwe () g
if{ech=="F"jch=="4§")
Fwe () g
1fi{ch=="R {lich=="b"')
Bro();

b

Hwc ()



IFAV=1DC;

IFM=1.42%IFRMS;
VRRM=2%Vm3
Vrms=VYm/1.42;

Vin_p =Vm3

VA _sec=1.11#Vde*IDC;
VA _pri=VA_secy
Irms_sec=1FRMS;

e

Fwc ()

IFAV=0.5%IDC;
IFM=1.,42%1FRMG;
VRRM=2%Vm3y
Vrms=0.707%Vdcy
Vin_p=Vm;
VA_sec=1.11¥Vdc*IDC;
VA _pri=VA_sec/1.42;
Irms_sec=I1FRMGS;

[

Brc()

IFAV=0.5%1DC;

IFM=8*%IFRMS;

VRRM=Vm3

Vin_p=VYm3

VA _sec=IFRME*(Vin_p/1.42);
VA_pri=VA_sec;
Irms_sec=IFRMS;

outputr ()



-~

gotony (22,8)3
printf {("\tThe RECTIFIER characteristics with filter:");

gotony{(22,9);
printf ("\t{currents in AMF3voltages in voltsiVA \
N rating in W I\n");

gotoxy (22,11)3
printf{("\tThe DIODE ratings:");

gotoxy(22,13) 3
printf("\t IFAUNt IFMMt  IFRMBMNt  VRRM\n")j

gotony (22,14);
printf ("Nt4. 26 NEL. 2600 2F0NE YL OF NN Y TFAYV, IFM, IFRME , VRRM) 3

gotoxy (22,16} ;
printf ("\tThe TRANSFORMER ratings:");

gotoxy (22,18) 3
printf ("\tVrms\tVA_seci\n")3

gotoxy {22,193
printf ("\VELLOFNELL2F0ENNY ,Vrms VA _sec)
wipe()}
gotony (27,6}
print¢ (" COMPONENTSE FOR RECTIFTINXN
NE R AN
readatr () ;
readattr ()
errormC()
{
1P CIDCHY)
{
gprint(23,8,"\tE R R 0 R~ Use load Jout <= 1 A");
gprint (23,9, "\tCAPACITOR FILTER is used for light loads”);

gprint(25,10,"\tfis ripple voltage increases with load.")3;

¥



ifF URL#r< 1) B C(100/RLY <=10))

£
.

gotoxy(23,8);

printf("E R R 0 R-Use RIFPFLE >= Z.2f% % ",100/RiL);
gprint{23,9,"\t to reduce size of capacitor.")j
agprint (23,10, B

if (Vde >50)
gprint (23,12,"\tE R R 0 R-enter voltage < 50 volts.”);

wipel);

d

outputi )
{

fillbox (4,20,22,78,° )3
gprint (27,7 ,"8pecifications for INDUCTOR FILTER :1")g

gotoxy(22,9)
printf (" t\t The INDUCTOR reqguired : %L.2f H\n",L)3j

gotoxy (22,10) 3
printf ("\tUse inductor with iron core & air gap\n”")i

gotoryi22,12);
printf ("\tRIFPLE VOLTAGE of this filter : %Z.2Ff VAR",VUr):

gotoxy(22,13);
printf ("\tThe RIPPFLE for this filter : %.1f A", ,rx100);

gprint(25,146," Use of INDUCTOR alone is impractical ")
gprint(25,17," particularly with variable loads."):
gprint{(25,18," Used generally for poly phase rectifiers.")
wipe();

L. in{);

outputr () ;
wipe();

[}



L_in()

[

gprint{23,6,"The RECTIFIER selected 7 (Fw/Br):");
gprint{(23,7 ,"{(HWR config is not used \
N for L_input filter)™):
ch=getch{);

ifl{ch == 'F’' || ch == ‘§')
Fwl ()

1f(c == ‘B’ 1} == ‘R )
Erl ()

ot

Fwl ()

v’y

IFAV=IDC/2}

IFM=2%IDCy
IFRMS=0.707%1D{;
VRRM=3. 14%Vdcy
Vrms=1.11%Vdcoy
Vin_p=1.42%Vrms;

VA _sec=(1.57+Vdc*IDC) g
V& _pri=(1.11%Vdc*IDC)
Irms_sec=I1FRMS;

Lt

BriQ

'

IFAV=IDC/2;

IFM=2%1DC;
IFRMS=0.707%1IDC;
VRRM=1.57%Vdc;

Vrms=1. 11%Vdes
Vin_p=1.42%Vrms;

VA _sec=(1.118Ydc*IDC) 3
VA_pri=VA_secy
Irms_sec=IFRMS;



[We}

errorml ()

{
fillbox (4,20,22,78,° )3
if{IDCCL )
{
gprint (23,8,"\tE R R 0 R~ Use load Iout >100 mA");
gprint (23,9,"\tINDUTOR FILTER is used for heavy loads");
gprint (23,10,"\tAlways employed in poly phase \
N rectifier chkits. ")
3
if ((RL/r#100) X100)
{
gotoxry (23,8);
printf{("E R R 0 R-Use RIFFLE = L.2F% % ",RL/100);
3
wipe()s
¥
outputLC()

r
T

fillbox (4,20,22,78, " ")
aprint{(27,7,"5pecifications for L C FILTER :\n");

gotoxy (22,8);
printf ("\t\tThe INDUCTOR required

Z.3F H \n",L)3

gotoxy (22,9) 3
printf ("\t\tThe CAPACITOR required : %Z.2f oF\n",C);

readatc ()

gotoxy (22,12);
printf ("\tRIFFLE VOLTAGE of this filter @ %.24 VAn"\
NGV _rms) g

gotoxy (22,13) 3
printf ("\tThe RIPFFLE for this filter \
N ALl LYV _rms/Vde) #100) 3



wipel)
L_in()3s

outputy () ;
wipe():

o

errorlC(}
{

Cfillbox(4,20,22,78,° ‘);
iF (IDCE. 100)

I
L

gprint(23,8,"\tE R R O R~ Use load Iout 100 mA");
gprint(23,2,"\tLC FILTER is used for heavy loads")gj
gprint{(23,10,"Enter load cuwrent > 100 mA3" )

¥

P IDCH10)

gprint (23,8, "enter load current < 10 AHmp.\n");

wipei{)s

ot

outputpi ()
{

fillbox (4,20,22,78, ‘)

aprint{(27,7,"5pecifications for PI FILTER 2 \n");

gotoxy {(22,8) 3
printf ("t \tThe INDUCTOR required

gotony{(22,9) 3
printf ("\t\tThe CAPACITORS reguired

readate ()
rl o= G722/ (C2%C2%(L/10000) *RL) ) 3

gotoxy (22,113

]

*

printf ("\t\tThe RIFPPLE for this filter:

wips{)j
c inQ)s

outputr {) 3
wipe();

%3 H  \n",L/1000);

L2 mFA\n",C) 3

“u2d ARV ,ridg



T

errorpi ()

{

fillbox (4,20,22,78,° )3
if (RL®rY <L)

.

gotory (23,13) 3
printf ("\t\tERROR-Use ripple >= Z.2¢ 4", {(100/RL));

wipe{);

L



/ *% program to design linear voltage regulator * /

#include"readatz.c”
#include"readatt.c®
#include'ic.cpp”

void error3();
float Vin,Vz ,Vzi,Vin_min,Vin_max ,V2,VCE;
float ICL,IR2,I1IC2,12,1z2z,12,1Z _max,I1Z_min;g
float Iz_min,Iz_max,Iz_min,Ils_min,Is_max,Ires,IB1,13;
float ro=10,Rz ,Rsl ,Rs2,Rs,RL,R1 ,R2,R3,P,R4,Ro,8v,RE,\
\ PRE,rbe,gmZ;
float temp,Pz, B;
int hfel hfel=100;
char QL203="2N26&46";
void regulator ()
{
int rg_choices
char #tmp j
tmp = {(char¥)malloc (4000);
storevdo{(0,0,24,79,tmp) 3
while(l)
{

rg_choice = showmenu({reg,"ZESHI",B,1,4);

switchi{rg_choice)
{

case O /%kk¥k¥ zenelr *kEXEK/
inputi{);

Vin_min = Vdc+5;
Vin_max= Vdo+2O}

if{Vin_min-Vdc >=5)

{



Vzl = Vdcy
Fz = Vdc*IDC;

readatz ()3

if (found==0)

ra
(8

cls()g
gprint(25,15," Z E N E R data insufficient”);
wipe()s

break;

h]
5

Iz_min=1Z/1000;
RL = Vz/IDC;
= {({Vin_max — Vz)/(lz_maxn));
Re2 = ((Min_min —- V2)/{Iz_min+IDC));
)

gotoxry(25,7);
printf{("Rs varies from Z.0F ohm to Z0O.0f ohm” RsZd,Rsi);

gotoxy (25,8);

printf {("Enter the available value of Rs in ohm : ")3j
cursor (7,0);
scant {("4s" ,&Rs)

Is min = ({Vin_min — Vz)/Rs);
Is_man=(Vin_max—-VYz) /Rs;
Ro=Rz 3

Sv=Rz /Rsj

outputl (g
else
{
tls();
gprint(23,185," ERROR ~ Enter \

\N diff. voltage < 5 V & Vdcd<Vin_min.");
wipel();:

i)
X



advice()
brealk;
case 1: /¥%%¥%%% emiter follower *%/
input2{)
if ((Vin-Vdo) »=5)
{

VCE = ( Vin-Vdc )3
o= ( 3#VCE+IDC );

/¥ select emitter follwer transistor %/

readatt{);

if (found==0)
{
clsa{)s

gprint(2B5,15,"E R R O R : transistor\

\ data insufficient”);
wipe()s

break:;

¥

Yzl = ( Vdo~-0.65 )3
Fz = { Vzi®IDC );

/% select zener diode */
readatz {)j
if (founds==Q0)
clsl)s
gprint(RS,I10,"E R R OR & \
N transistor data insufficient”)y

wipei)s

break;
k]
5

Iz_min = IZ/10003

/%allow 5% of load current thro’ KRB

*/



RB ={(Vin-VCE) /(0.5%1IDC) 3
PRB = (O.25#IDC*1DC) *RBy

RL = Vdc/IDC

Re = (Vin -~ VCE) /IDC;

Sv = Rz/RBE;

Ro = { Rz ¥ (Rse/RB) ) + (rbe / (l+hfel)

output2();

3
K

else
error3()g
advice();
breaks
case 2: /R%ERREARNSEries pass HHRRRERER/S
inputé();
if ( (Vin-Vdg) >=5)
{

VCE = (Vin - Vdo)j
= (ZXVCE*IDC) 3

/% accordly select series pass transistor Q1x/
readatt ()
it (found==Q)

K
1

clslls
gprint(25,15,"E R R O R &
N transistor data insufficient”);
wipe{);

breaky

1-
F

/% seplect amplifier transistor Q2 %/



12 = ,003;
hfeld = 1003
Vzl = Vdc/2;
Pz = Vei1x%IDCs

/¥ select zener half of VL */
readatz () j
if {(found==0)
{

cls{)g

gprint(25,10,"E R R OR = \
N transistor data insufficient”)g

wipe()s;

breal;

¥
Iz _min=1Z/1000G;
/% calculate passive components */

IR2 = (IC2/hfel);

Ires = {,02%IDC);

V2 = {(0.54Vz)g
Ri=({(Vdc-V2)/Ires);
RZ=(V2/Ires)

IBL = ((IDC+Ires+lz)/hfel);

13 (IB1+I0C2) ;5

R3 (({Vin) — (0, 74+Vde) ) /(I3 )
R4={((Vdo—-Vz)/I=z_min)g

B =R2 /7{ RI1+R2 )3 gm2 = 1C2/0.7;
Hv 1 /7 ( gmZ2%B*RE )3

Ro 1 /7 ( gm2x%Bxhfel );

I

I}

output® ()

[

else
errori{);

advicel)j



breal;
case 3: /Hxxx#® shunt *eex%/
again: input2{);
if (Vin-Vdex=5)
{
F o= { Z*xVdc+*IDC )
/% @elect shunt transistor 8 %/
readatt ()
if {found==0)
{
cls{)s
gprint{(Z25,15,"E R R O R =\
\ transistor data insufficient")s
wipel);

breaks;

Vz = {( VYdc~0.7)3;
/% according to this select zener diode %/
readatz ()3
if {(found==0Q)

s
(3

cls();
gprint (2L5,10,"E R R O R =\
N transistor data insufficient")

wipe()s
break;
¥
12 = L0053
R2 = ( O.7/12 )3
Rs = (Vin—-Vdo) /IDCs

1f (Rsro)



[

3

<

Ri = ( Rs - ro )y
Sv = (rbe+Rz)/{hfeilxRs);
Ro = (rbe+Rz)/hfel;
output4{);

advice{);

“t
5

else

aprint{(23%,19,"\t ERROR-Enter\
N the value of ro <20 ohm."});
cls ()

goto againg

¥

J/RRERERE 1F XD KRENKES

el se

error3();

breaks

case 4:/% ic regulator #/

ic{);
brealks

case 27:

restorevda{(0,0,24,79,tmp) 3
free{tmp);
returng

R
5

/¥uwhilex/



inputi ()

[

gprint (25,12,"Enter the regulated o/p dc voltage @ ")
cursor (8,0);
scanf ("Lf" EVdC)

gprint (25,13, "Enter the load current in mA 3z ")gj
scanf ("7%F" ,&IDC);

IDC = IDC/1G0O0Y
wipe();
cursor (0,20) 3

¥
outputi ()
cls();
gprint(23,6," S PECITF ICATIONSGNA\
NOF COMPONEUNT S8
zenselect ()
gotoxy(23,14) 3
printf("T h e s e r 1 e s resistance:s ")
gotoxy{(2%,16);
printf {("\tR s = 45,14 ohm" ,Rs) 3
gotoxy {Z0,17)
printf (" with I s _min = Z.0f mA",Is_min*xl0O00);
gotoxy (30,18) 3
printf (" I s« _max = %Z.0F mA",Is_max®1000);
wipe{);

cktparal);
wipe{)i

[

input2()



gprint(25,10,"Enter the o/p dc voltage ")
cursar{7,0);
scanf ("%f" ,&Vdo) 3

gprint(25,11,"Enter the o/p current in mfi ")
scanf ("%f" ,%IDC) 3
gotoxy(25,14) 3

printf ("Allowed i/p voltage variation : \
NOLBOLF - YELLF VR, Vhe+5 ,Vde+20)

gprint(25,15,"Enter the i/p voltage D
scanf ("Zf",%Vin) '
cursor (0,20) 3

IDC = IDC/1000;

3

output2 ()
{
clsl)y
gprint(23,6," S FPEC I F I CATIONSN\
NOF COMPONENT 8"

zenselect ()

gprint(2Z,13," Em i t t e r follower \
SVt ransistor 3"
gotoxy (23,15) 3

printf {"TYFPE Vo Ic hfe FPtot”)s
gotony{(23,16);
printf (" volt mi mWi\n") 3

gotoxy (23,173
printf ("Zs\t “4d\t AS5.0FN\E AL3dN\t KL2.0dN\n" N\
NONAMEL Ve, IC1 #1000, hfel ,F1) g
gotoxy (23,19) 3

printf{"R e s 1 s £t or s 1 ")3j

gotoxy (23,20)

printf ("RR = pARTREE ohm with ZO.1+
N MWatt \n" ,RE,FRE);

gotoxy (23,21);

printf ("Rs = 5. 0F ohm \n" ,Rs)j;

wipel);



cktpara{);

wipe():
¥
output3 ()
{
cls()y
aprint(23,6," S PFPEC I F I CATIUONSEBN\
N OF COMPONENT S

zenselect ()

series();

gprint{(23,18," A mp 1 1 £ 1 e r \
Vtransistor 581 type B1:2")3
gotoxny{(23,19);
printf ("TYPE Vo Ic hte FPtot")g
gotoxy (23,20) 3
printf (" volt mA WAn™") s

gotoxy{(23,21);

printf ("Us\t Z4d\t %4.0F\t L3F.0d\t LEZ.0d\n",
N B,12,IC2%1000 , hfel , 400)

wipe()s

gotoxy{23,10);
printf("KR e 8 1 8 t or 8 ¢+ ")3

Ri=adjust {(R1,K_ohmyohm)j

gotoxy (23,12)3

printf ("Rl = “L5.14 Ys\n",Ri,unit);
R2=ad just (R2,K_ohm,ohm) ;

gotony {(ZE,13);

printf {("R2 = Z5.1Ff Ys \n" ,R2,unit);
R3=ad just (R3,K_ohm,ochm) 3

gotoxy (23,14)

printf ("R3 = %L5.1F Us\n" ,R3I,unit)y
R4=ad just (R4,K_ohm,ohm) 3

gotoxy (Z23,15) 3

printf ("R4 = %U5.1f Ys\n" R4 ,unit);

wipei{);

chtpara{);
wipeil);

3
5



[ =

r
(N

[

ktparaf()

gprint(23,6,"T h e par ameter s \
Nof this cirecui ti";
gotony{(27,9) 3

printf("Voltage regulation : \
Noo8Bvo= ALL24Y,8v) e
gotoxy (27,12
printf ("Output resistance : \
N Ro o= L.24 ohmin" ,Ro);

zenselect ()

gprint{Z3,8," Z ener Diodae\
\par ameters1”);
gotoxy (23,10);

printf ("TYPE V= Izt mA N\

N Izmax mA Rz Pd WANn")3;
gotoxy{23,11) ;3
printf ("is LIE.1F ZE.0F AEL0F N

N X201 Y2087 NAME,VE, N\
N Iz min*1000, Iz _max*1000,Rz ,Pd) )

void error3{)}
{
clsf{)s:

gprint (2%,135," ERROR - \
N Enter differential wvoltage > 3 V ")

wipe()s
outputd ()
cls();
gprint(23,6," S PEC I F I CATIAONSA\
N OF COMPONERNT G")s

zenselect ()3

gprint (23,13, S hun t tr ans\
NVistor 3"



gotoxy (23,15} ;

printf ("TYFE Ve Ic hfe Ftot")
gotoxy(23,14) 3
printf (" volt mé N\

N omh\n) g
gotoxy(23,17)
printf ("Zs\t Z4d\t AS.0FNt AUBdNt UZ.0dAn N
N NAMEL Ve, IC1*1000 hfel ,F1)y
gotoxy (23,19) 3

printf("R e s i s t oar s : ")
Ri=adjust (Rl ,K_ohm,ohm);
gotoxy (23 ,20) 3

printf ("Rl = %5.1+ Zs\n",Rl,unit);
RZ=ad just (R2,K_ohm,ohm) ;

gotoxy (23,21);

printf ("RZ = %G.14 Zs\n" ,RZ,unit);
Re=ad just (Rs,kK_ohm,ohm) ;

gotoxny (23,22) 3

printf ("Rs = %E.1+ “s\n",Rs,unit);
wipe()

cktpara()s

wipel)s

¥

series()

4

gprint(23,13," S er i e s pas s \
Ntransistor ,8 type G1:7)3
gotoxy(23,14) 3
printf ("TYPE Vo N
N Ic hfe Ftot”);
gotoxy (23,15);
printf (" volt mA N\

N m\n");
gotoxy (23,16) 3
primtf ("Zs\t %4di\t US.0FNE N\
NAZdNE 20 1dAn " (NAMEL Ve , IC1®1000 ,hfel ,F1) ;

3
advice ()

{
char %adi=" ";
char *ad2=" '";j
potoxy(25,14) 3
printf{("Allowed i/p voltage variation :\



NORELLE - LEOLE VP, Vde+5,Vde+20)
1§ (IDCL1)
{

adl = filtL[O1;
ad? = filt[31;

3
iF(IDCH12RIDECIO
{

adl =filt{13;
ad? =filti21;

-
¥

gotory (25,16) %
printf ("Choose filter : %s or Zs",adl,ad2);
gprint (25,17 ,"8elect filter \
\ menu for details");
wipelds

1
&



/* program to designlICregul ators

*/

#include'"op741.cpp”
#include"ic723.cpp”
#include"ic78ux.cpp"
voaid iel)y
void ic ()
int ic_choices
char *tmp 3
tmp = {char*¥)malloc (4000);
storevdo{d,0,24,79,tmp) ;
while(l)
{
ic_choice = showmenulicreg,"OFT",14,3%,2);
switchl{ic_choice)
case O:/% lvr using IC741 x/
op741();
breaksy
case l:/%* precision regulator */
o723
break;

case 2:/% general purpose regulators*/

ic78un ()



)

break;y

case 27:

restorevdo(0,0,24,79 ,tmp) 3
free(tmp);

returng
¥

3 /¥whilex/



/% program to design lvr using OP AMP IC741 =/

float Vin,Vdcl , VOE,Vz ,Vbel=0.68,Vbel=0.4,1Z,IC1,IB2,
N IR1Z2=0,001,P:z,F,R,R1,R2,R12,R3,R4,
N\ Reo,Bminl Bmin2,1723=0.025,1IR1;
float Vzl,lz_min,Vc2,IC2;
int P2y
void op741();
void op741)
{
int op_choices
char *tmp 3
tmp = (char®*)malloc (4000);
storevdo{0,0,24,79,tmp) ;
while(l)
{
op_choice = showmenu(opamp,"BL",1é6,1,1)3
switch{op_choice)
{
case O3

gprint (25,7, "0F-AMF VOLTAGE REGULATOR:\
NIRANGE: 10 to 25 volt) ")

gprint {(22,8," Use load current N
N less than 100 mA. "3

inputZ()g

ifF(IDCI=. 101 8ENVde < =258 (Vi n—-Vdg) 2=3)

{

Vzi=Vde /2
Pz = Ydc*IDCy



readatz ()3
i (found==0)

{
clae();

gprint(25,15," Z E N E R data insufficient”);
wipe{);

break:

¥
Iz min=IZ/1000;

VCE=Vin-Vdc;
F o= (Vdc—-VCE) *IDCs
readatt ()3

if (found==0)

cls{):
gprint(25,15,"E R R OR & \
NVotransistor data insufficient”)y
wipel)y
breal;

T
5

R1Z={({Mdc/Vz)-~-1)3

Rsc = Vdc/IR12;

R2Z2 = (Mde/(IR12%(1+R12)) ) g
Ri=Rsc—-RKZ;

R={(Vin-Vz) /IDC;

output?{);
advice() 3

¥
else
errorb ()
break;
case‘i:

gprint (22,7,"0F-AMP VOLTAGE REGULATOR:
N (RANGE: 12 to 25 volt)");



gprint(22,8," Use load current less\
\ than 1 Amp. ")

input2¢);
if (IDCL=188Vded=25%% (Vi n-Vdc) >=3)
{
/% for transi. Q1%/
Bminl = Zx(IDC/I1723);
VCE=Vin—-Vdc;
P = (Vdc~VCE) *IDCy
readatt ()

if (found==0)

{
cls()y

gprint(25,15,"E R R O R * transistor data\
Ninsufficient”);

wipe();
breaks
¥
IRl = IDC/hfely
/¥ for transi, Q2Z2%/
F2 ={int)IB1*Ving
Bmin2 = Bminl*x2;
Veld = Ydox3i;
readatl ()3
if (found==0)

{

cls();
gprint(25,18,"E R R O R @ transistor\
\data insufficient”)
wipe()s
break;

W



case 27:

o]

f¥whilex/

]

W

output?7()

{

/% zener */
Vzi=Vdc /23
Fz = VYz1%*1DC;
readatz {);

if (found==0)

{

cls ()
gprint(285,15," Z E N E R \
\data insufficient”);
wipe():
break;
¥

Iz _min=1Z/1000;
/¥resistors/

Rec = (OG.7%5/71DC)3y
Ri={(VYdc-Vz)/.001;

R2=Vz /.0013
R={Vin-Vz}/1DC;

RA4=(Ydc — (4%.7))/IR12;
RE=(4%.7)/IR12;
output72();

advice ()

¥

el se

errorl ()

break;
restorevdo(0,0,24,79,tmp)

free(tmp);
retuwrng



cls()s
gprint(23,6," SFECIFICATIONS BN\
NDOF COMPONENRNT 8"y

zenselect ()

series();
wipe()s

resistori{)g;
wipe()s

¥

resistor ()

{
gotoxy (23,10) 3
printf{"R e s i 8 t or s 2 ")
Ri=adijust (R1,E_ohm,ohm);
gotoxy (235,12);
printf ("Rl = L5.1+F Zs\n" ,Rl,unit);
R2=ad just (R2,K_ohm,ohm) ;
gotoxy{(23,13);
printf ("R2 = L5.1F %“Ls\n" ,R2,unit);
R=adjust (R,K_ohm,ohm) ;
gotoxy (Z23,14);
printf ("R = %LE.1F Ys\n",R,unit)s
)
errorb ()
{
cled{d;
gprint (25,15, "ERROR-Use \
N load less than 100 mA; ")
gprint(25,16," -—as OPAMF cannot \
\ spare thermal stress.")i
wiped{)s
¥

errorl ()

e
(%

ifF(IDCH1)

{



gotoxy (15,20) sprintf ("ERROR-Use load \
N less than 1Amp;");

gotoxy (15,21 sprintf (" ~for higher\
Nowrrent use driver stage % darlingtonpair.”)gj
getch ()
¥
¥
output72¢)
{
cls ()

gprint(23,6," SPECIFICATIONS\
\ OF COMPONENT 8");

zenselect ()
seriesi);

limit{)gy
wipef{);

resistor ()

gotoxy {23,15) 3

printf ("Rsc= %5.1+f ohm",Rsc);
gotory (23,16);

printf {("R3 = L8, 1f K_ohm" ,RI/1000};
gotoxy (25,1733

printf ("R4 = %UE.1f K_ohm" ,R4/1000)
wipe(); '

3
limit )
gprint(23,18," L i mi t t i n g \

Vet ransis tor (81 type G2:")
gotoxy (23,19 ;

printf ("TYFE Ve Ic M
\hfe Ftot")s

gotoxy {23,20);

print+f (" volt mA N\

NombART ) g
gotoxy(23,21);



printf ("%s\t %4d\t %S.0F\t %3Id\t %3.0d\n",\
\ NAME3Z,VC,IC2,hfe?,P2);

1
)



/% program to design regulator using IC 723 %/

void performi{float pl,float p2);
void title()s

float Vin,VRZ,IR1,IRIZ2,R1 ,R2,R12,REZ K4, Ay
N RS,RE4,,Rec,Vninv,Vdol ,Pd_G1,Fd_RB2,Bmint N\
Y BminZd,Vol ,Ve2,Vhel ,Vbel2,1723,1B1 ,F;

float Vref=7.15,1d=0,001 ,Vsense=0, 633

float r,0hm;g

void ic723();
void 1723 ()

{
int pres_choice;j
char *tmp 3
tmp = (char#*)malloc (4000);
storevdo(0,0,24,79,tmp)

while(l)

pres_choice = showmenu(presi "LHN",17,1,2);
switch({pres_choice)

{

case O:
gprint(25,7,”BASIC LOW VOLTAGE
\ REGULATOR: (RANGE: 2 to 7 volt)");
gprint (22,8," Use load current\
N less than 150 mA. )3

input2{)s
={(Vin-VYdc) *1DCy

1 (Vde >»=28%Vde<=7)

£

if {{Vin-Vde) =
N A{Vin-Vdo) =

£
Y

8% N\
L&IDCI=,15)

A
=
P}



Rec = (Vsense /IDC)y

Kl = (Vref — Vde)/1d;
R2 = (Vdc/ld)s
3 o= (R1%R2)/(R1+R2) 3

outputpresi ();
advice ()

¥

4,
&
else

errorpresi)j
break;
case 13
gprint(25,7,"HIGH VOLTAGE REGULAN
A\TOR: (RANGE: 8 to 37 volt)");

gprint{(25,8," with Fold back \
\ current limitting."”);

input24{j)

if (Vdo>=B&Vdo{=37)

{
if({Vin-VYdo) =38 /
/ L& (Vin-VYdc) »=3)
{
R = (Vde — Vref)/I1d;
R2 = Vref/lId;
Rsc = (G#Vsense)/ IDC;
R12 = R1%#R2/(R1+R2);
;¥ ifF(RIZC10Y %/

AN
gprint(22,16," Voltage
wdevider ckt. is satisfactory.");
gprint{(22,18,"The current all\
NV owed thro' RE & R4 is 1.0 mHA:2 ")

getch ()
IR1= 0.001;

R4

r
-

Ve — (4*¥Vsense) ) /IRL;
{(4¥Vaense) /IRL;

o

outputpresz2 ()



advice();

[

/*® else
{
clsi)s
gprint(25,10,"E R R O KR ");
e/

H

3 7% puter ifeExxs/

¥
el se
errort ();
break:
case 2 :

gprint (25,7 ,"NEGATIVE VOLTAGE \
N REGULATOR ( 2 TO 37 V)Y:=2")3;

input2();
/% for transi. GQ1#/
if (Vdo >=28%Vdo<=37)
{

1 { (Vin-Vdo) <=384& (Vin-Vdc) »=3)

{

I723 = L0285

Bmint = Z#{IDC/I723);
F1=2#Vin*IDCy
Vet=1.25%Vdcy

readatb ()

{

cls();
gprint(25,15,"E R R O R  \
Ntransistor data insufficient”)



wipef();

breaks

1.
E

IB1L = IDC/hfels
Vbhel = O.,650;

/¥ for transi. Q2%/

P2 = IBI¥ViniBmin2 = hfel*2;
Vbe2 = 0.43Ve2 = VYdo*3;

readatl ()3

if {found==Q)
{
cls ()
gprint{(25,15,"E R R O R : A\
\transistor data insufficient”)
wipe()s
breaks;

(e

/% resistorss/

Rec = Vbel/IDC
RS = (Vin—(Vdc~-Vbel)) /{IDC/hfel)
gprint{(22,18,"The current allowed \
Nthro RS & R4 is 1.0 mAs)g
getch ()
IR1I= 0.0013
RE = Vref/(2%IR1): R4 = R3g
VR2 = (Mdo—(.5%Vref));
K1 O.5%Vref/Id;
R2 VRZ /1d;

il

outputpres3 ()
advice();

-
E

[

el se

errorf();



breal;
case 27: restorevdo(0,0,24,79,tmp)
free(tmp)}
returng

3
} /¥whilex/

[y

outputpresi ()

{
title()s
presistor ()i
prescap()s
wipe();
perform(0.5,1.5)3
wipe();

¥
presistor ()

{
gotoxy (25,8) 3
printf ("R e 8 1 8 t o r 8 ¢ "3
Ri=adjust (Rl ,K_ohm,ohm);
gotoxy (23,9)3
printf{("R1 = YB.1+ “s\n",Ri,unit)y
RZ2=ad just (R2,K_ohm,ohm) ;
gotoxy (23,10);
printf (YR2Z = %L5.14F Zs\n" ,R2,unit)
R3=ad just (RZ,K_ohm,ohm) ;
gotoxy(23,11)
printf ("RE = 45,1+ Zs\n" R3,unit);

[

prescap ()

{
gprint(23,15,"C a paci tor s ")j
gprint{23,146,"C1 = 100 pfh);
gprint(23,17," (for freguency stability) ")y
aprint(23,18,"CREF = 5 wF (Optional) ™)

gprint(23,19,"{(for ripple rejection of 86 dB)")g

ot

void perform{float pl,float p2)



]

gprint(28,15," Ferformanoace\
N o f IC 723 1Y)
gotoxry (25,17);
printf ("Line regulation (dVin=3 V)\
N2 mV" ,pl)s

gotoxy{(25,18) 3

printf {("Load regulation {(dIL=80 mAi\

N ZZ.01F mVT,p2);

[NE]

errorpres()

{
clal)s
i (IDCE. 150)
{
gprint (25,10, "ERROR -~ enter M\
N current  less than 150 md ")g;
gprint (25,11, -~ as  ICT7238\
\ can provide 150 mA current ")
gprint (25,12," - Yyou can uss\

\ booster for greater range.")j;

if (Vded2) iVde »7)
gotoxy (25,13) 3
printf ("ERROR -~ enter \
\ voltage range correctly”)s

T
5

iF ((Vin—Vde) <5&&Vin~-Vdc >38)

gprint (25,14, "ERROR ~ enter
v differential voltage >3 Vo ")
wipei{)

-
E

outputpres2()

titled{):

presistor ()

R4=ad just (R4 ,K_ohm,ohm) ;
gotoxy{(23,12);

printf ("R4 = %US5.1Ff Zs\n" ,R4,unit);



s

tye!

i

prescap();

wipe();

perftorm{0.5,1.5);
gprint(25,19,"5hort circuit \
N current 20 mAL") g

wipe()s

errorf ()

cls{)s
if (Vdeci81 i1Vdc >37)
{
gotoxy (25,133
printf ("ERROR - enter \
N ovoltage range correctly®)s

£ ({Vin-Vdo) <5&&Vi n-Vde >38)

gprint (25,14, "ERROR - enter \
\differential voltage >3 V.")j3
wipe{)}
outputpres3 ()
{
title()y

presistor();

Ré4=ad just (R4 ,K_ohm,ohm) 3

gotoxy (23,12) 3

printf ("R3 = L5.1F Zs\n" ,RE,unit);

prescap();
wipe()s

boost {);

limit ()
wipe();

-
E

boost ()



™~

gprint(23,13," Roos t ing)\
\transistor ,5 type @G1:");
gotory(23,14);
printf {"TYFE Ve Ic N
N hfe Ftot");
gotoxy (2%,15) ;
printf (" volt mA \
mW\n") 3
gotoxy{(23,16);
printf ("YUs\t Z3d NVt US.0FNE UEdNE XL4.0dARTN
NG NAMEL VO, ICE Jhfel ,F1) g

et

void title()

cls()s
gprint{(23,6," 8 F
\

(o]



/% program to design requlator using IC78XX series %/

#include "rdat78.c”

float TA,Tji,0ia,0sa,Ts,x,E,H,hc,\
ATl hr,h,n,0sal,alpha,T2,B,K,R,R2,10;

void ic78xux{);
void ic78xx ()
{
int cv_choices
char *tmp 3
top = (char#)malloc {(4000);
storevdo(0,0,24,79,tmp) ;
while(l)
{
cv_choice = showmenu(cv78,"FA",18,1,1);
switch(cv_choice)
{
case O: /% fixed voltage regulator #/
again: gprint{(22,7," Select o/p
(%,6,8,10,12,15,18,24 V) ")
gprint(22,8," The max. current <1.05
input2 ()
if{lcheck{&Vdc))
cle();
gprint (25,10,"Try adjustable");
wipe()y
break;
¥

F=Vdc*1DC;



if ((Vin-Vde) »=5&&\
NIDCA=1 . S&&NVde<=24)
{

TH = 25;

/% select the 1IC */
icselect ()

/% check heatsink %/
htenkselect ()3

b
else

error/78();
break;

case 1l: /% adjustable output =/

gprint(22,7," Select o/p 1 - 24 V 1"}
gprint(22,8," The max. current < 1.5 A");

input2();
F=Vdc*IDCs
if ({(Vin-VYdo) »=58&8&\
ANIDCS=1. B5&&Vde<=24)
{

/% select the IC %/
icselect ()

Il = (IDC ~ 0.008);

R = (1.25/11);

R2 = fabs{Vdc - (1.25))/1DC;
resistor78();

htenkeelect ()3

else

if (Vdc>24)

{



clesids
gprint(25,10,"E R RO R A\
\enter proper voltage” )3
wipe();

"
B

error784();

[

brealks
case 27:
restorevdo(0,0,24,79,tmp) 3

free{tmp)}
returng

et

ot

[

icselect ()

{
clsl);
gprintt2%,7,"The suitable IC for your regulator is
gprint (25,8, "DEVICENt IoutNtVoutMtVinmax \tOic\NtO3iAN
' MNAVEFDANT) 3

rdat78() 3
gPrint (23,13, "o \

gprint{(23,15,"The max Jjunction \
\temperature Tit(max) @ 150 of”);
aprint{(R3,16,"1/F capacitor C1
NOL22 mF{ceramic disc) or”):
aprint {23,17," N\
N 25 nF(Al electrolytic) Y)g
gprint(2%,18,"0/F capacitor C2Z2 \
N O.Y oF{ceramic disc).")y
wipe()

[



htenkselect ()
J¥ERRA%E® function to select heatsink #xxxxex/
{

Ti = 1503
PD=(Yin~-Ydc) *1DC;

/¥ total thermal resistance */
Oija=(Tji~-TA) /FD;
gotoxy(25,7);
printf ("Total thermal resistance : %L.0f oC/W\
NG {Z.0Ff oC/W) 0iA",03a,0i5R);

/% heat sink check */
htsnkekl ()
btesnkck2{) 3

/% booster %/
htsnkekd ()

[}

htsnkckil ()

{

¢

char yess=' '3
if{0jax0iAR%03Ia>0jc)
{

aprint (25,8, "Heat sink is required.”);

Osa = (0ja - 0jc)s

gotoxy{(25,10);

printf{"Heat sink thermal \
vresistance:Z2.0F oC/WY ,0sa) g

gotoxy (25,12) 3

printf ("Do you want available \
\COMMERCIAL HEATSINK {y/n)7? ")j

yes = getchi{)}

if(yes=='y |lyes=="Y")



htank ()
wipe ()3

¥
el se
wipe{ls
/EREX POAIIRNRRS
/% gotoxy(22,18);
printf {("\n\n\tDo you want custom\
NHEATEINE DESIGN (y/n)7? ")
if({getch()=="y’ ' ligetch{)=="Y")
{
custhtsnk ()3
%/

I/ RERERRRERE 1Ff toost XHEEXERER/

returng

¥

htsnkck2{)

I
(N

1F (Diax03A)

gprint(Z5,8,"Heat s=sink is not reguired.")j
wipel()
¥

returns

.
¥

htsnkck3 ()
<
if(0ja<0jc)

{



gprint (25,8, "You require a BOOST circuit.")g

booster {(};
wipe();

1'
B

returns

)
Ey

booster ()

F = 0.7#IDCy
readatt ()i
R = (0.7/1DC)y
boost ()3
gotory(23,17)
printf("The resistor : R = %.0f ohm", R);

h)
5

error78()

{
cls{)y
if Vin-Vdo) <=5)
aprint(25,18,"E R R O R - \
Ninput voltage is low™)
ifF(IDCH=1.5)
gprint{(25,18,"E R R O R -~ can \
“not provide current 1.5 A")3
ifFiVin-Vdc>24)
gprint(Z8,18,"E R R O R ~ A\
Ninput voltage is high'")g
wipe ()3
¥

resistor78()

K
L

gprint(27,8,"R e s i s t o r s 2")3
gotoxny (27,103

printf(® Rt =  %.0f ohm ",R)i
gotoxry(27,11); »

printf (¥ R 2 = Z.0F  ohm " R2)3
gprint{30,12,"¢( v ar i able )"

wipe() 3§ 7



check(float »v)

{
float selectll={5.0,6.0,8.0,\
N, 0,12.0,15.0,18.0,24,07%3
int ok =0,1i=03

while(i<=8)
{

if(evemgelectiil)

s
4
ok = 13
break;
3
14+
N
5
return{ok);
¥



I
13

-,
s 2

et

/%% PROGRAM TO READ RECTIFIER DATA

#includedstdio.h>
#includedctype.h

atruct TRF_T

{
float Vi
float 13

Iral,ral;
struct TRF_ T typel20100];
struct RECORD_T

char TYPELZ201;

int VR;

float IR

float VFj

float IF
=1e T
/% struct RECORD T typell000dzx/
struct RECORD T typell00l1;
int 1,VR,IR,I;

float VYrms,Vin_p,Irms_sec,V2,12,\
WA _sec,VA_pri,,l11,PIV,Iave;

P

char s10203;
char %*w;

FILE *fp;
readatr ()

{

22 ¥4

if{(fp=fopen ("RECT.dat"” ,"r+") ) ==NULL)

{
gotoxy (25,7 s
printf{("error');



gotoxy (27,8}

printf{"D i o d ex");

gotony (27,10);

printf ("Nt TYFEAE  VRWMAE  IRNt VRENE IF") g
gotoxy(29,11);

printf ("NENE | VNE o mANE VAL A Y

readat{);

felose(fplg

T
5

readat ()

int Vi3
while(!feof (fp))
{
foscant (fp, "Lefldiltifi4" ,typeli 1. TYPE
Netypelil VR, btypelil. IR, ktypelil.VF  4typelid.IF);
V=typelil.VR;
i (V-800=0) && (typelil. IF-Taver=0))

break;

[

if ((V-FIVE=0)&& {typelil.IF-lavel=0)})

{
gotoxy (23,12) 3
printf ("\Nt\t Zs\t Zdxt  ZL1fN
MELZ IFAVELL 1Y typeli 1. TYPE, V,
Meypelid. IR, typelil VR typelil. IF);
el s
{

gotoxy (25,12)
pushstr{"Data is in_sufficient \
NV to select diode. ",10,23,0040)



returng
¥
7%% to select transformer *EREEEER/

readattr ()

{

fp=fopen{("trf.dat","r")s
while{!feof {(fp))

{

fscanf (fp, "%F%F ", Stype2lil.V,%type2lil. I);
if(type20il.V-Vin_pr=-—1%%& \
\type2[il.1 - (Irms_sec#1000) »=-1)

{
2=type2lil.V;
I1Z2=typellil.I;
breaks;

T
K

3

fclose(fply
/% the titling is here *EkXXExEEx/
gotony (27 ,15) ;

printf(”" T r an s f or me r = ")j
gotoxy{(23,17);
printf ("\t\tVsec it vt Isec\t\tVA-sec")

i {(VA_sec==VA_pri)

gotoxry (23,18) 3
printf ("\tNt L.OF W . 0F mA N\
N RMEB K.2F Us Y L,V2,12,VA_sec,w);

/¥ this is correction triedsssss/
/¥ A VA _secdl)

{
gotoxy (23,16) 3
prints ("\Nt\t L.0GF V Z. 0 mA RMS A\
NOZLOF mlW " L,V2,TI2,VA_sec*1000)



[

else

L]

gotony{(23,16);
printf("\t\t L.0f V .14 A RMS Zn OF
W?,L,V2,12/1000 ,VA_sec);

Y%/

(o]

el se

L]

gotoxy (23,18);
printf ("\NENTLLOF-0-%.0F YV %.0f mA RMB Z» OF
e M GV2NVZ2,I2,VA_sec,w);

[

¥ /% function readattr ends herexssksx/



/%% program to select standard capacitor value *x#%%/

#includedstdio.h>
#includedctype.h>

struct CAFP_T
{

float Cig
float V3

yratti,rattl;

struct CAP_T typecliS01;
int igfloat ci,C2,V1,C,Vm;
FILE #fp3

readatc ()

L)

fp=topen{"cap.dat”,"r");
while(!feof {(fp))

{

facanf (fp,"%f" ,ktypeclil.Cl);

if{typeclil.Cl-C>=0)
{

Cl=typeclil.Cl;
break;

¥
/R KENRREE while *xkxx/
feclose(fp)g
fp=fopen {("cap.dat","r");

while(!feof (fp))



facanf (fp,"%Af%4f" J&typeclil.Cl ,&typeclil. V)
ifétypeclil.V-Ymi=0)
Vi=typeclil.Vs
breaks;
¥
¥
gotoxy (22,10)3
printf ("\t\tThe CAFACITOR available @ \
Nl OfF mF/LLO0F VAR, C2,VL)
ci=0C2/10000003
foclose(fp)s

I/REREEAREEER function EREXEERER/



Jauniinnnnnkd PROGRAM TO SELECT ZENER 5538535884056/
struct RECO_REG
{

char TYFELZ2013
float Ve
float Iztg
int Izmax;
float Rzg
float Pd;
33
struct RECO_REG ztypell003;
float Pz ,1Z,Vz1 V2 ,Rz,1Z_max,Iz_max,Pd;
char NAMEL203:
int founds;

readatz ()
{

int i=0g
FILE %*fp3

if{{fp=Ffopen{zener.dat","r"))==NULL)
{
printf ("Error.")g
¥
while(!feof (fp))
{
found=0j
facanf (fp " Lsitl+lditit " ,ztypeli . TYPE,\
Nbztypelil.Va,betypelil.Izt  &ztypelil. Ilzmax\
NySqztypelil.Rz kztypelild.Pd);
if( ztypelil.Pdr=Fz&&ztypelil.Vz>=Vzl)

r
AY

atropy (NAME ;ztypeli1 1. TYFE) §

I1Z=ztypelil.lzt,1Z_max=ztypelil.lzmax;
Ve=ztypelil.VzsRez=ztypelil.Rz}
Iz _max=1Z_max/10003Pd=ztypelil.Pd;



v

found=13
break;
3

Y/ERERE while *x%x/

fclosel(fp);



/%%xxnx PROGRAM T0O SELECT TRANSISTOR #%%%856 8065555 /

#includedstdio.hX>
#includedstring.h’

struct Data_T

char TYPEFL203;
char TYFENL203;
int Voi
int Tcg
int hfes
int Ftot;
} o3
struct Data_T typelll1003;
int i,hfel hfel2,VC,Vc ,VCL ,VC2,F1,P2,found
float IDC,Idc,ICi,IB1,P,rbe;
char NAMELIC203 ,NAMEZL20] ,NAMEZL203;
float IC2,Bmin2,Bmil,Vcl , Vcls

FILE *fp;

readatt ()
{
if({fp=fopen{trans.dat”,"r") )y==NULL)
{
clrscr ()
printf ("Error”);
¥

readtdat ()3

fclose(fp);

O

=
:



readtdat ()

{
while(!feof (fp))

{
found =03
fscant {(fp, "isieiddid/d” ,typellil.\
Y TYPEN,typellil.TYFEP,&typellil.Vc,
\atypellil.Ic,ktypellil.hfe, &typellil.Ptot);

if({typellil.Ic-
(IDC*1000) ) 3=08%& ( (typellil.FPtot/1000) -F) »=0)

{

stropy (NAMEL ,typel[il. TYFEN) ;
strcpy (NAME2,typelfi I . TYFEF) ;
Ve = typellil.Vcy
ICL = typellil.lcy
hfel = typellil.hte;
Fi1 = typellil.Ptot j
IC1T = IC1/10003
IBl = (Cl/hfel;
rbe=0,7/1B1;
found = 1;
breal;
O/ EEERERER I RERRXENRRS

F/¥kuwhilex/
¥
P L L L TR R TR SRR TR T R Y Y Y X Y T 1.V

/% TO SELECT LIMITING TRANSISTOR %%/

readatl ()

if ({fp=fopen{"trans.dat"”,"r ") )==NULL}
printf{"Error")i

readtd ()3



felose{fp)y

[

readtd()

{
while(!feof (fp))

{
found =03
fscanf (fp,"ilelsildididid”
N typelli J.TYFEN,typel[i 3. TYPEF &typellil.Vc,
N\ Etypellild. lc,%typellil. . hfe,%typellil.FPtot);

if{{(typellil.Ptot/1000)~
F2) p=08% ((typellil. Ic/1000) ~IDC) <=1&&{(typeilil.hfe~
Bmin2) »=08& (typeilil.Ve-Vci) 5=0)

{

stropy (NAMED ,typelli J. TYPEN) ;
stropy (NAMEZ , typel Li . TYFER) 3
VC = typeilil.Veoy

IC2 = typellild.Ic;

hfel2 = typellil.hfe;

2 = typellil.Ftot ;

found = 13

break;

wt

Y/ ¥whilex/

(]

/% SELECT BOOSTER TRANSISTOR*/

readatb ()

{

it ((fp=fopen("trans.dat", v ")) ==NULL)
printf ("Ervor");

readl ()

foloselfp);

%
ik

readil ()

{

while(!feof {fp))



(]

found = 0Oy
facant (fp, "lelisildiAdildid" N\
“iypellil.TYPEN, typel Li 1. TYPEF ,&typelli . Ve, N\
Netypellil.Ic,ktypellil.hfe,dtypellil.Ftot);

if({{typellil.FPtot/1000)~
F1) 2=088 ((typellil, Ic/1000) ~IDC) d=1%& (typellil.hfe-
Bmin2) #=0kk{typellil.Vc-VYcil) >=0)

{

stropy (NAMEL , typelDi 1. TYFEN) 5
stropy (NAMEZ ,typeili 1. TYFEP) §
VC1 = typellil.Vcs

IC1 = typelfil.ic;

hfel = typellil.hfe;

Fl = typellil.Ftot ;

found=1g

break;

h)
&

Y/ rwhilex/

ot



/%% program to select IC78XX +from data sheet *#xx#%/

struct IC_T

char TYPEL201
float Iout,
float Vout,
float Vinmax,
float Ojc,
float 014,
float PD;

¥3

struct REC_T

{
char TYPEL1003;
float Usaj

Y3

struct REC_ T tL1003g

struct IC_T ictypellOOl;

float Osa,08A,V1,Vdc,Vin,IDC,V, \
\ Vinmax ,0jc,0iA,PD,IDC,P,I1;

char sink{i100],devicl20]1;
int i;

rdat78¢()

~~

if({fp=fopen("Il78.dat” ,"r+"))==NULL)
{
gotoxny{(23,6) 3

printf{("error”);



/%% to select heat sink from manufacturer‘'s data
Sheot #%%% %% % %554 % %%/

{
it {{fp=fopen("htsnk.dat” ,"r+") ) ==NULL)
{

gototy (23,6) 3

printf{"error");
3

readh ()3
folose(fp);

3

readh ()

{

while(!feonf (fp))

{

fecant (fp, "AeZs " ,RELLiJ.TYFE,&tLi 1. 0sa) 3

if{{{tlid.0sa)~-0sa) >=0)

£
t

strepy(sink,tL31.TYPE) 1056 = tLil.0Osag
gprint{24,7,"Heat sink available \

N from manufacturer ‘s data sheet:")g
gotoxny (24,93

printf {("\tDevice : “s\n",sinkl;
gotoxy (24 ,10) 3

printf ("\t0sa r AE.0F oC/W”,08A/) s
breaks

1

1
Ey

returng

3
£



rea7Bdat ()3

fclose(fp);

[

rea78dat ()

£
1

+loat 13
while{!feof{fp))
{

fscanf (Fp " AsUFLFULULAF U " ,ictypeli J.TYFE, N
\kictypelild. lout ,&ictypelil.Vout , &ictypelil.Vinman,\
Nddctypelil.Odjc,&ictypelil.0 A, %doctypeli 1. PD)

I= ictypelil.lout;
V o= ictypelil.Vouts
Yinmas=ictypelil.Vinmax;
Dic=ictypelil.0ics
OiA=ictypelil.0il;
FD=ictypelil.FD;
if (I F=1IDC) L& (Ve=Vdc) \

N BE(Vinmax F=Vin) &&FD=P)

Ll

gotoxy (25,100 ;

printf{"48s L2.1Ff\t L2.1FN\t \

NAZ2 AN EYR2 LENELTLIFNEULZ2L 18 N
Nictypelil, TYFE,I,V,Vinman ,0ic,03A,FPD) 3

break;

ot

et

returng

[}

htsnk ()



