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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 selection. 
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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Mgving 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-fi1 ter
Lc filter To design Lc-fi1 ter
Pi filter To design CLC filter

reGulator Zener regulator To design zener regulator
Emitter follower to

er
design emitter follow- 
regulator

Series pass 
regulator

To design 
regulator

series pass

sHunt regulator To design 
regulator

shunt

IC regulator To design IC regulator
3.1.3 Why 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 PBOCEDURES :
3.2.1 Program : Rectifier Design
Function

Input

Output

Data
Algorithm

This program designs rectifier, providing 
specifications for diode, transformer. 
Selects diode from manufacturer’s data sheet. 
User enters required voltage current specifi­
cations .
Specifies diode and transformer
Messages displayed if certain conditions are
violated.
diode data, transformer data.
Repeat 
Get Choice
Choice - Pull down (rect, HFB)
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CASE choise OF

Procedure :

Procedure :

HWR ()
FWR (>
BR ()

END CASE 
UNTIL Finished 
Return 
HWR
START : Range information 

Read input 
Calculate Power 
IF (Power < 1 watt) 
design HWR 
Display Output 
Break 

ELSE
Error message 
go to START

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 
Function :

Input :

Data base : 
Output :

Algorithm :

: Filter Design :
This program designs filter providing compo­
nent values for filter.
Specifies diode, transformer for rectifier
stage with filter.
User enters voltage, current requirement and 
allowed ripple in percent.
diode data, transformer data, capacitor data. 
Specifies values of components for filter
specifies diode, transformer for rectifier
stage with filter.
Get Choice 
Repeat

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

Capacitor filter 
Inductor filter 
LC filter
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Pi filter

Procedure :

Procedure s

END CASE 
UNTIL finished 
Return
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 
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 : LC 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 

Procedure : Pi filter
Read input
IF (rule to reduce filter size)

Process formulae 
Display output 
Get choice = RECT 
RECT ()
BREAK

ELSE ERROR MESSAGE

3.2.3 Program : Regulator Design :
Function : This program designs regulator providing

active component selection, passive component 
value calculation.

99



Input

Data base :

Output

Algorithm :

Procedure j

User enters voltage, current reguirement 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 regulator 
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)

Procedure ;

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.
Emitter follower 
Read input
Determine MIN & MAX Limit for input
Determine DIFF VOL
IF (DIFF VOL > MIN DIFF VOL)

Power dissipation for Emitter folio, 
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 performance
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 s This program design IC regulator. Deals with

component selection.
Input s User enters voltage, current requirement of

power supply.
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data base :

Output

Algorithm :

Procedure s

Zener data, transistor data, IC data, heat 
sink data.
Specifies components 
Specifies performance
Advice for filter choice, error message if 
condition violated.
Get Choice 

Repeat
Choice = pull menu (ICreg, OPT)
CASE choice of 

OP741 
IC723 
IC78XX 

END CASE 
Until finished 
RETURN 

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

Procedure :

Procedure :

RETURN 
IC 723 
Get choice 
Repeat
Choice * pull menu (presi, LHN)
CASE choice of

LOW vol reg()
Fold back limitt)
Negative vol.()

END CASE 
Until finished 
RETURN

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 techniques 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 is 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 can 
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-

106



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 is 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 
subsequent 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, Pi>» <XYZ, 
P3>, <ABC} where, XYZ and ABC are identifiers of companies 
and Pj, P2, 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 links 
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

* 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 P$.
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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 C ] 
Rating 1 
Rating 2

1--------  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.g.
* 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 languages and are 
ideal for sequential processing but do not support random 
access.
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3.3.4 General Purpose Diode Database :
3.3.4(a) Definition of Data Structure :

Struct RECORD_RECT 
{
char diode [ ); 
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) Selection Rules For Diode :

Rule 1.

Rule 2.

Rule 3.

Rule 4.

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 :

Struct RECORD_ZENER 
{
char Zener [ I ,* 
float rating 1? 
float rating 2; 
int rating 3; 
float rating 4j 
float rating 5,*
} TYPE, VZ, Izt, Izmax, Rz, pz;

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 egual 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 t ]; 
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.

The Ic(max) limits 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 Viu), where IB1 base current of series pass
transistor.

Rule 2. The short circuit current of power supply should 
be less than Ic(max).

t

Rule 3. The collector voltage rating of limiting transis­
tor should be greater than that of series pass 
transistor.

3.3.7 IC 78XX Database *
3.3.7(a) Definition of Data Structure :

Struct REC0RD_IC 78XX 
{
char IC [ ] 
float rating 1;

float rating 6;
} TYPE, IquT' ^OUT ^inmax' ®jc* ®ja» **D'
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TYPE - Ic name, IquT “ maximum current IC can supply, Vqut “
Output voltage IC provides, V^^ax - the maximum unregulated 
voltage IC can withstand, 8jC - junction to case thermal 
resistance, 9ja - 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 Pd
of IC 78XX.

Rule 3. (VIN - V0UT> > 5 Volt.
Rule 4. ^VIN ~ Vqut^ x Iout 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/fiIter.

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.

119



* 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 voltage
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_HT SNK

{
char device name [ ]; 
float esa;
}

9sa - 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 FOE 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.

excel lent
The languages that are used for AI research are
for exploration, they are generally ill suited for

general programming, e.g. 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 ********/
/* VOLTAGE REGULATOR DESIGN ************/
/* PROGRAMMER s Miss.SAPNA S. VISAPURKAR */
/* RESEARCH GUIDE s Dr. S. R. SAWANT ***/
/* DEPARTMENT OF PHYSICS/ELECTRONICS ***/
/* SHIVAJI UNIVRSITY , KOLHAPUR . ***/

/ *** main menu *** /

#include"kl. cpp"

#include"rect.cpp"

#i ncl ude"-f i 1 ter. cpp"

#include"regu.cpp"

void logoO ; 
main (>
{
int mm_choice;

scr =(char -far*) (vdo„mode () ==7
Ox bOOOOOOOsOx b8000000);

1ogo <)5

wh i 1 e < 1 >

mm__choice = showmenu(mainmenu,"RFGE",4,3,3)5 

switch <mm _choi ce)

case Os



recti -f i er () ; 

break;

case 1s
■filter (); 

break;

case 2:
regulator<) ; 

break;

case 3: 
case 27:

clrscr<); 

cursor(7,0); 

return(0);

?f /* switch */

} /* while*/ 

return(0) ;

J'

void logo()
i

cursor(0,29); 

clrscr();

screen_paint(176);

pushstr<" Press arrow keys to move.N
\ Enter/Hotkeys to select. \
\ Esc -for Main Menu " ,24,0,0x0* )



workbox<0,0,2,79);

fill box<0,0,1,79,178)5

pushstr < " POWER DESIGNER*' ,1,\
\autocentre <" POWER DESIGNER" ),0x07)

workbox <4,20,22,78);

fill box <4,20,22,78,* *)%



/♦prompt*/

char *mainmenuC3 =
‘Z

" Rectifier ", 
" Filter 
" reGualator " 
" Exit 

>p
char *r®ctC 3*

f
" Hal f wave " , 
" Ful1 wave ", 
" Bridge type "

char *filtt3=
{

" Capacitor ",
" Inductor ",

" Lc filter ",
" Pi filter "

>5

char *regC3=

" Zener regulator ", 
" Emitter follower",



char

char

char

char

♦icregC 3=

jf;

* opampC

*presi[3=

*;

*cv7BC3==

" Series pass reg.",

" sHunt regulator ",

" IC regulator "

Op-amp 741",

" Precision 723", 

" Three-t 78xx"

" current Booster ", 

" current Limiter "

" Low volatage " 

" High voltage " 

" Negative voltage "

" Fixed output ", 
" Adjustable a/p II



/ * Program to design rectifier*/

#include"readatr.c"

ttdefine pi 3.142

void rectifierO;

void transientO;

void rangeH <) ; 
char *w=" "5 
/*float input () 5*/
/*float common();*/ 
void output<)5

•f 1 oat Vdc,Vrms,Vi n_.p , I DC, Irms, lave, \ 
\Irms_sec,VA_sec,VA_pri,PIV,Ip;

void recti-fier <)
C
int rm_choice; 

float watt; 

char *tmp ;

tmp =<char *> mal1oc(4000); 

storevdo<0,0,24,79,tmp); 

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

whi1e(1)
rX

rm_choicB = showmenu <rect,"HFB",6,6,2); 

switch <rm_choice)

<
case O: /* half wave rectifier */

half s rangeH <);
input();
wa11 =Vdc *IDC;

if <watt< = i)



lave = IDC;
Ip=pi*IDC;
Vin_p=2.23*Vdc 5 
Irms = <pi/2)*IDC; 
PIV = pi * Vdc; 
Irms_sec = Irms; 
Vrms ~ (pi/2)*Vdc;
VA__sec = Vrms*Irms; 
VA_pri = VA_sec; 
output(); 
break;

el 5e
r

gprint<23,16,"ERROR - Use dc powerless than 1\ 
\W"> ;

gotoxy <23, 17) ;
pri ntf < " (max . current<=X. Of mA in case Vdc \ 
\ = 7.. Of vol t) " , < 1 /Vdc ) * 1000, Vdc > 5 
wi pe <) ; 
goto halt;
•V
J

case 1: /* tull wave rectifier */
input <); 
common <);
PIV = pi*Vdc;
VA__sec = 2*Vrms*Irms;
VA_ pri - < VA_sec/1.42); 
output. <) ; 
break;

case 2:
input <)5 
common <);
PIV * <pi/2)*Vdc; 
VA_sec = 1.23*Vdc*IDC; 
VA__pri = VA_sec; 
output <); 
break;

fi1lbox<4,20,22,78,' ');
restorevdo<0,0,24,79,tmp); 
free <tmp); 
return;

case 27s



} /*while*/

input()

f 1 ushal 1 (> ;
gprint(23,16," Enter dc voltage in volts : ");
cursor(7,0); 
scant ("7.f *‘,ivdc) ;
gprint. (23,17, " Enter load current in mA s "); 
scant ( ”7.f 11 , &I DC) ;
IDC « IDC/1000;
cursor <0,20);
fillbox(4,20,22,78,' ’);

/* return(Vdc,IDO;*/
>

common()
C

Vrms = l.l*Vdc; 
lave = 0.5*IDC;
Irms = 0.785*IDC;
Ip = (pi/2)*IDC;
Irms_sec ~ IDC/2;
Vin_p = 1.58*Vdc;

/* return (Vrms, Vin__p , lave, Irms, Ip , Irms__sec ) ;*/

void outputO
C

char yes;
gotoxy(23,6);.
print*(" SPECIFICATIONS 0F\
\C 0MP0NENT S\n">; 
gotoxy(23,7);
printf ( " D i o d e 
gotoxy(23,9); 
printf("
\,lave*1000); 
gotoxy(23,10); 
printf (’’
\,Ip*1000); 
gotoxy(23,11); 
printf("
\,Irms*1000); 
gotoxy(23,12); 
printf(M 
\,PIV);

p a r a m e t 

I ave =

I peak =

I RMS

P I V

e r s s\n"); 

7.. Of mA. \n " \

V.. Of mA. \ n " \

7.. Of mA. \n"\

7.. Of vol t\n "



r a t i n g s\
gotoxy <23,15);
printf<" Transformer 
\•\n")5
gotoxy(23,17); 
printf<" I rros_5Bc = 7..Of mA\n*'\
\,Ir ms_sec *1000);
w~-(VA_5BC< 1 ? "mW" : "W") ;
VA__sec~ < VA_sec< 1 ? VA_sec*1000* VA_sec) ;
VA_pri = <VA_pri<i ?VA_pri*1000*VA_pri);
gotoxy <23,18) ;printf (" V A_sec = 7..Of 7.s\n"
\ , VA__sec , w) ;
gotoxy <23,19) ; pri ntf < " V A_pri =%. Of \n"\ , VA_pri , w) ; 
wipe <); 
gotoxy <27,6);
pr i ntf ( " COMPONENTS F 0 R\
\R E C T I F I E R\nH); 

readatr <); 
readattr <); 
wi pe <);
gprint <23,7," Do you want to know about 11) ; 
gprint<23,9," Transient Protect ion\
\<y/n)??");
yes = getchO;
if < yes=='y' ! ! yes=='Y' )
transient <);
el se
wipe <);

void transient()

gprint<23,7,"T RANSIENT PROTECTION 
Wns 11) ;
gprint<23,9,"Transients <600V - 800V) occur on \
\AC mains supply");
gprint<23,10,"Simple methodes to provide pro \ 
\tection ares");
gprint<25,12,"13Use diodes with PIV > \
\transient voltage");
gprint<23,13," < for low current rectifiers) ");

gprint<25,14,"21 Inductor & resistor in \
\series with primary;");
gprint<25,15," shunt capacitor across primary\



/&/or secondary3")3
gprint<23,16,"< -for low to medium current \ 
\rectifiers) ”>;
gprint<25,17,"33Use zener or varactor diode\ 
\across recti\fier")3
gprint <23, IS, " < -for high current rectifiers)
wipe <)3

void rangeHO

gprint <23,6," 
gpr i rrt <23,7, " 

< 1 Wattj");
gprint <23,8," 

diode ratio);
gprint <23,9,"

HALF WAVE RECTIFIER " > «,
used for very low dc power levels \
as it has high peak to average \
and transformer ratio.")3



/ * program t o d e s i g n ■filter * /

#i ncl ude'Veadatc. c "
#include<math.h>

/*#include"readatr.c"*/ 
voi d -f i 1 ter <) ;
■float Ic , IL, IFAV, IFM, IFRMS;

f 1 oat R,r ,S,C,c , Vr_rms,RL,L,l_ 1 ,LC,Rc ,C1 ,c 1 , Vr ,r 1 , Vm,LC1 , VL; 
float VRRM,Vrmsj 
int f1=50,F; 

char choice,s,ch;
void filterO
<

int fm__choice; 

char *tmp ;
tmp ~ <char*)mal 1 oc <4000) ;
storevdo <0,0,24,79,tmp); fillbox<4,20,22,78,' ' > j

whi1e <1)
{
fm_choice = showmenu<fi1t,"CILP",7,6,3)$ 
switch <fm_choice)
C
case Os/* capacitor filter */

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



filtipO ;
if<<IDC<=1>&8<(<RL*r>>».9)&&<Vdc<»50)>
jr
\

C=(2892/<r*RL>); 
c=C/1000000;Rc=2*3.14*fi*c*RL;

Vr=IDC/<4*fl*c>;
Vm = Vdc+Vr;
IFRMS = <200*c>*<Vm~Vdc>; 

outputc()5

el se

errormC(>;
break;

case Is /* inductor filter ■*/
gprint<22,6,"Use load >100 mA. & \ 
\ < 10 Amp.)\n">;
filtipO 5
if < <IDC>*. 1>&&< <RL/ <r* 100> X-100) )
Ic=RL/2000;L=< <RL/r)*’<l/<6*3.14*f1*1.4))); 
r1=RL/<1333*L);
Vr=r1*Vdc;
outputL<);
y
el se
errormL <); 
break;

case 2s /* LC filter */
gprint<22,6,"Use load >100 mA. & \
\< lO Amp.)\n")s
f i 11 i p <) ;

if <IDC >=.100&&IDC< = 10.000)



case

LC=1.2/r 5
Ic«RL/2000j
got.oxy <23,8) 5
print-fC'The critical inductances 
\ = 3f \n" , Ic) ;

gotoxy <23,9)5
prints <" \
\ \n " ) 5
gotoxy <23,10);
pr i ntf < "Enter the value of- L/CN 
\ <0.001 to 0.01):")5
cursor <7,0)5 scanf <"’/.f " ,k.Cl) ; 
cursor <0,20);
Ll= <LC*LC1);
L=sqrt<L1);
C=L/LC1; 
c=0/10000005
rc=4*3.14*3,14*2500*c*L;
Vr_rm5=<r*Vdc);
Vtn=Vdc+Vr_rms; 
outputLC<);

}
el se
errorLC <); 
break;

3 :/* Pi filter */
gprint<22,6,"Use load < 1 Amp.)\n") 
filtipO j

i f < I DC< * 1 &S< < RL*r ) >=0.9)

Vr_rms =<<r*Vdc));
Vm=<Vr_rms+Vdc) ;
C= <<IDO/<4*f1*(Vr_rms))));



/*C = <<l/(RL*r)>*<l/(4*f1)>);* 
L. * < (. 00004562) / <C*C*r*RL> ) *, 
C=C*1000005
outputpi<)5
\
J

el se
errorpi(); 

break;

case 27:
rest.orevdo(0,0,24,79,tmp) ; 
•free (tmp) 5 
return 5

> /*while*/
Vs

filtipO

flushal1<); 
cursor <7,0);
gprint<23,8,"Enter the dc voltage in volts : ") ; 
scanf < "%f " , &Vdc > ;
gprint(23,9,"Enter the load current in mA :"); 
scanf <""/.f" ,8aDC> ;
IDC= IDC/10005
gpri nt <23, 10, "Enter the allowed ripple in V. : " ) 5 
scanf <"7.f" ,&r> ;
r -- < r / 100) ;
RL=Vdc/IDC;
cursor <0,20) ;

/ * return(Vdc,IDC,r,RL) ; */

outputc()



€

fillbox<4,20,22,78,' ');

gprint <27,7 , "Specif i cati ons for CAPACITOR FILTER :\n"); 
gotoky <22,9);

printf <"\t\tThe CAPACITOR required s %.2f mF\n",C);s 

readatc <);

Vr = <<IDC/<4*fl*cl>)) ; 
rl =« <Vdc/<Vr+Vdc))$

gotoxy <22,12);print-f <"\t\tRiPPLE VOLTAGE of this filter\
\ : 2f V\n" , Vr) ;

gotoxy <22,13) ;
printf<"\t\tThe RIPPLE for this filter s %. If %\n",r*100) 
wipe <)5
c__i n < > ;

outputr <)5 
wipe <)5
•V.
J

c_in(>
{

gprint<23,6,"The RECTIFIER selected ? <Hw/Fw/Br)s")5 
ch=getch <)5 if <ch==‘H' ’: !ch== 'h ')

Hwc <);
if <ch~~'F' ! !ch“='f ' )
Fwc<);
if <ch=='B' ! !ch=='b’)
Br c <) ;

Hwc <)



I
IFAV~IDC;

IFM=i . 42*IFRMSji 
VRRM=2*Vm;
Vrms=Vm/1.42?
Vin_p =Vm||
VA_sec=l.1i*Vdc*IDC; 
VA_pri=VA_ sec; 
Irms_sec=IFRHS;

Fwc < >

IFAV-O.5*IDC;
IFM»1.42*IFRMS;
VRRM=2*Vm;
Vrms=0.707*Vdcj 
Vip=Vm;
VA_sec=l1 l*Vdc*IDCs 
VA__pr i =VA_sec / i . 42 5 
Irms_sec~IFRMS5

Brc ()

IFAV«0.5*IDC5
IFM=8*IFRMS;
VRRM=Vm|i 
Vi n__p=Vm|i
VA_sec=IFRMS* <Vin_p/1.42) 
VA_pri=VA_sec 5 
Irms_sec=IFRMS;

*>.
J

outputr()



gotoxy <22,8)5
printt<"\tThe RECTIFIER characteristics with ■filters") |
gotoxy(22,9);
printt<"\t(currents in AMP;voltages in volts;VA \
\ rating in W )\n*');
gotoxy(22,11);
pri nt-f < "\tThe DIODE ratings:"); 
gotoxy(22,13);
print-f <"\t IFAVNt IFM\t IFRMSXt VRRM\n" > ; 
gotoxy(22,14);
pr i n11 < " \ 17.. 2-f \ 17.. 2t \ 17.. 2t \ 17.. Ot \n " , IFAV, IFM, IF RMS, VRRM) 
gotoxy(22,16);
print-f ("\t The TRANSFORMER ratings:");
gotoxy(22,18);
print-f < "\tVrms\tVA_sec\n" ) ;
gotoxy(22,19);
print-f <"\t7..0-f\t7..2f\t\n",Vrms,VA_sec) ;
wipe();
gotoxy(27,6);
print-f (" COMPONENTS FOR RECTIFI\

\ E R \n");
readatr <);
readattr <);

*)
J

errormCO
C

it(IDC >1)
C

gprint(23,8,"\tE R R 0 R- Use load lout <= 1 A"); 
gprint(23,9,"\tCAPACITOR FILTER is used tor light loads"); 
gprint(23,10,"\tAs ripple voltage increases with load.");



if < <RL*r<i> &&< <iOO/RL)< = 10) >
/t

goto>;y <23,8) ;
printf < "E R R 0 R-Use RIPPLE >= 7..2f 7. ",100/RL); 
gprint<23,9,"\t to reduce size of capacitor."); 
gprint<23,10," ");

1
J

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

wi pe <) ;

outputL <)
C

f i 11 fa ox < A , 20,22,78, ) ;gprint<27,7,"Specifications for INDUCTOR FILTER s"); 

gotoxy <22,9);
print-f <"\t\t The INDUCTOR required s 7..2-f H\n" ,L); 

gotoxy <22,10);
pri nt-f < "\tUse inductor with iron core & air gap\n");

gotoxy<22,12);
print-f < "\tRIPPLE VOLTAGE o-f this filter : 7..2f V\n”,Vr); 

gotoxy <22,13);
printf < "\tThe RIPPLE for this filter s 7..If 7.",r*100>
gprint<25,16," Use of INDUCTOR alone is impractical ”); 

gprint<25,17," particularly with variable loads."); 
gprint<25,18," Used generally for poly phase rectifiers.") 
wi pe <) ;

L__ i n <) ;
outputr<); 
wipe <);

■».
J



L in(>

gprint<23,6,"The RECTIFIER selected ? 
gprint <23,7, " <HWR con-fig is not used 

\ for L_input filter)") 
ch=getch <)3

i f <ch =•-“= 'F' i ! ch == 'f ')
Fwl<)3

if <eh == 'B' ! ! ch 'b ' )
Brl<) ;

Fwl <)

IFAV=IDC/2;
IFM=2*IDC;
I FRMS~C>. 707* I DC; 
VRRM=3.14*Vdc}
Vrms--1. 1 l*Vdc5 
Vi n__p»l. 42*Vrms;
VA_ sec-- < 1.57*Vdc*IDC) s 
VA_pri=<i.ll*Vdc*IDC)3 
Irms_sec=IFRMS5

*>.
J

Brl O

IFAV--IDC/2;
IFM=2*IDC;
IFRMS-0.707*IDC;
VRRM»1.57*Vdc3 
Vrms=l - 1 l*Vdc ;
Vi n__p=l. 42*Vrins3 
VA__sec= <1.1 l*Vdc*IDC) ; 
VA_pri=VA_secj 
I r ins_5BC = IFRMS;

<Fw/Br):")
\



errormL()
l

Pillbox(4,20,22,78,' ');
i f (IDC<. 1)

,r
\

gprint <23,8, "\tE R R 0 R- Use load lout. >100 mA"); 
gprint. (23,9,"\tINDUTOR FILTER is used tor heavy loads") 
gprint(23,10,"\tAlways employed in poly phase \

\ rectifier ckts.");

if ( (RL/r*100) >100)

C
gotohy <23,B);
printf < "E R R 0 R-Use RIPPLE >« 7..2f 7. " ,RL/i00)|i

wi pe <) $

outputLC <)

fillhox (4,20,22,78, ' ');
gprint(27,7,"Specifications for L C FILTER s\n")j 

gotoxy(22,8)j
printf("\t\tThe INDUCTOR required s 7-.3f H \n",L);

gotoxy(22,9)5 
printf("\t\tThe CAPACITOR required s 7..2f mF\n" ,C> ;

readatc(); 

gotoxy(22,12)5
printf < "NtRIPPLE VOLTAGE of this filter : 7..2f V\n"\ 

\,Vr_rms);

gotoxy(22,13)5
printf("\tThe RIPPLE for this filter \

\ s 7.. If 7." , <Vr_rms/Vdc) *100) ;



wipe <);
L.._i n <) ;

outputr<); 
wipe <);

\S

errorLC< >

fillbox (4,20,22,78, ' ');
if < I DC< . 100)
rX
gprint<23,8,"\tE R R 0 R- Use load lout >100 mA") 
gprint<23,9,"\tLC FILTER is used for heavy loads") 
gprint <23,10, "Enter load current > 100 mA;");

>
if <IDC>10)
gprint<23,8,"enter load current < 10 Amp.Nn"); 
wipe <);

V/

outputpi<)

fillbo>: <4,20,22,78, ' ');
gprint<27,7,"Specifications for PI FILTER s\n">; 
gotoxy <22,8);
printf<"\t\tThe INDUCTOR required : 7..3f H \n",L/10Q0>; 
gotoxy <22,9)5printf<"\t\tthe CAPACITORS required s 7..2f mF\n",C>; 

readatc < > ;
rl » <5722/<C2*C2*<L/10000)*RL)); 

gotoxy <22,11);
printf <"\t\tThe RIPPLE for this filters ‘/.„2f */.\n",rl); 
wipe <);
c _i n < ) ;

outputr <); 
wi pe <) ;



\J

errorpi()
l

■fillbox <4,20,22,78, ' ');
if <(RL*r)<i)

gotoxy<23,13)5
printf<"\t\tERR0R-Use ripple >= %„2f , < 100/RL) ) ;

>

wipe <);



/ * program to design linear voltage regulator * /

#include"readatz.c"
#include"readatt.c"
#include"ic.cpp"

void error3 <);

■float Vin,Vz,Vz1,Vin min,Vin max,V2,VCE; 
float IC1 ,IB2,IC2,I2~Iz,IZ,IZ_max ,IZ_min; 
f 1 oat Iz_mi n, Iz__ma>:, Iz_mi n , Is__min, Is_max ,Ires,IBl,I3; 
float ro=10,Rz,Rsl,Rs2,Rs,RL,Rl,R2,R3,P,R4,Ro,Sv,RB,\ 

\ PRB,rbe,gm2; 
float t.emp,Pz,B;

int hfel,hf62=100;

char QC 203 = "2N2&46";

void regulator<)

int rg_choice; 
char *tmp ;
tmp = (char*)mal1oc(4000); 
storevdo(0,0,24,79,tmp);

whi1e < 1)

C
rg_choice = showmenu(reg,"ZESHI",8,1,4);

swi tch(rg__choice)
C
case Os /*•*■■** sener *•*■*#•*■/

input1 O ;

Vin__min = Vdc+5;
Vin_max= Vdc+20;

if < Vi n__mi n-~Vdc >=5)

<



Vz 1 = Vdc;
Pz = Vdc*IDC;

readatz <); 

i f (found==0)

cls() ;
gprint(25,15," ZENER data insufficient

wi pe () ;

break;

Iz_min=IZ/1000;
RL = Vz/IDC;

Rsl « <(Vin_max - Vz ) / < Iz_ma>;) > ;
Rs2 = ( < Vi n_mi n -- Vz ) / (Iz _mi n+IDC) ) ; 
cls <);

gotoky<25,7);
printf("Rs varies from 7..Of ohm to 7.0.Of ohm",Rs2,Rsl);

gotoky(25,8);
printf("Enter the available value of Rs in ohm s ");

cursor <7,0); 
scanf < ”7.f " , 8<Rs) ;

Is_min = <<Vin_min - Vz)/Rs);
Is__max* <Vin_max--Vz) /Rs;

Ro=Rz 5 
Sv-~Rz /Rs;

output 1<);

>
el se

cls <) ;
gprint(23,15," ERROR - Enter \

\ diff. voltage < 5 V & Vdc<Vin_min."); 
wi pe () ;



advice(); 
break;

case Is /•*•**** emiter -Follower **/
input2<) ;
i-f ( (Vin-Vdc) >«5)

VCE = ( Vin-Vdc );
P = ( 3*VCE*IDC );

/* select emitter -follwer transistor */ 
readatt <); 

i -f <f ound«**0) 
cls();

gprint(25,15,”E R R 0 R : transistor\ 
\ data insufficient”); 

wipe();
break;

Vzl = < Vdc~0.65 );
Pz » ( Vzl*IDC );
/* select zener diode */

readatz <);
if(found==0>

cls <) ;
gprint <25,10,"E R R 0 R s \
\ transistor data insufficient"); 

wi pe () ;
break;

Iz__min = IZ/1000;
/*allow 57. of load current thro' RB */



/* accordly

RB =<Vin-VCE)/<0.5*IDC);
PRB = < 0.25*IDC*IDC > *RB 5 
RL = Vdc/IDC;
Rs = (Vin - VCE)/IDC;
Sv = Rz/RB;
Ro = < Rz * (Rs/RB) ) + (rbe / (i+h-fel) >
output2();
\J
else

error3()5 
advice < > ; 

break;
case 2s /*#**#***series pass *********/

input2<)5
if < < Vi n-Vdc) >=5)
C
VCE ■ (Vin - Vdc) ;
P=(3*VCE*IDC);

select series pass transistor Ql*/ 
readatt <); 
i -f <found==0)
rX

cls() ;
gprint<25,15,"E R R 0 R : \

\ transistor data insufficient"); 
wipe <);
break;

**J

/* select amplifier transistor Q2 */



IC2 “» .005; 
h-f e2 » 100; 
Vzl - Vdc/2; 
Pz = Vz 1 * I DC;

/* select zener halt of VL */ 
readatz(); 

i-f (■found==0)

cls() ;
gprint(25,10,"E R R D R s \

\ transistor data i nsuf f i cient" ) ; 
wi pe () ; 
break;

I z _mi n=IZ/1000;

/•* calculate passive components */
IB2 * (IC2/h-fe2>;
Ires » (,02*IDC);
V2 = (0.5+Vz);
Ri = <<Vdc-V2)/Ires);
R2= <V2/Ires);
IB1 ■ < <IDC+Ires+Iz) /h-fel) ;
13 = (IB1+IC2);
R3 = (<(Vin) - <0.7+Vdc))/(13)); 
R4= ( (Vdc-Vz ) /Iz__mi n) ;
B = R2 /( R1+R2 ); gm2 = IC2/0.7 
Sv = 1 / < gm2*B*R3 );
Ro = 1 / < gm2*B*hfel );
output3();

el se
error3();

advice();



break 5

case 3s /**•**■** shunt **#**/
again: input2();

if <Vin~Vdc>=5)

P = < 3*Vdc:*IDC );

/* select shunt transistor Q */ 

readatt <); 

i f (-found==0)

cls();
gprint <25,15,"E R R 0 R :\ 

\ transistor data insufficient'*); 
wipe <);

break;
1
J

Vz = < Vdc-0.7);

/* according to this select zener diode */

readatz<); 

if <found==0>

cls<)5
gprint. (25, 10, "E R R 0 R s\ 

\ transistor data insufficient"); 
wi pe <) ;

break;

12 = .005;
R2 = ( 0.7/12 );
Rs = <Vin-~Vdc) /IDC;

if(Rs>ro)



case

case

r
\

R1 - ( Rs - ro ) ;
Sv = (rbe+Rz > / (h-f el*Rs) ; 
Ro ”• (rbe+Rz )/h-f ei ;
output4();
advice <);

el se

gprint <23,19,"\t ERROR-Enter\ 
\ the value o-f ro <20 ohm."); 
cls() ;
goto again;

}/*■*•*•#** i-f >5 #****•*/ 

el se
errorSO ; 

break;

4s/* ic regulator */
i c <) ; 
break;

27:

restorevdo(0,0,24,79,tmp);
•free<tmp) ;
return;

x
} /*whi1e*/



input1()

gprint(25,12,"Enter the regulated o/p dc voltage : ")5 
cursor<8,0); 
scant < "%t " ,&Vdc) ;

gprint<25,13,"Enter the load current in mA s ">5 
scant <""/.t" I DC) ;

IDC = IDC/10005
wipe <)5
cursor <0,20);

y

output1()

•£

clsOs
gprint<23,6," SPECIFICATI0NS\ 

\ 0 F COMPONENTS");

senseiect <) ; 

gotoxy <23,14) ;
printt<"T he series resistance: ") 

gotoxy <23,16) ;
printt<"\tR s = ‘/.5. It ohm",Rs); 
got ox y < 30,17);
priritt <" wi th I s__mi n == %„0t mA" ,,Is_min*1000);
gotoxy <30, 
printt ( "

, 18) ;
I s__max == 7..0t mA" ,,Is_max*1000);

wipe <);

cktpara <); 
wipe <);

input2<)



{
gprint<25,10,"Enter the a/p dc voltage 
cursor <7,0); 
scant ( "Xt11,&Vdc) ;
gprint<25,11,"Enter the o/p current in mA :">; 
scan! < "Xt " ,&IDC) ; 
gotoxy<25,14);
printt<"A11 owed i/p voltage variation ; \

\ X3.lt - X3.lt V",Vdc+5,Vdc+20);

gprint<25,15,"Enter the i/p voltage s">; 
scant <"Xt",&Vin); 
cursor <0,20);

IDC = IDC/1000;

output2<)
t
cls<) ;
gpr i nt <23,6, " S F’ E C I F I C A T I 0 N S \

\ 0 F C 0 M P 0 N E N T S") ;

senseiect <);

gprint<23,13," E m i t t e, r t o 1 1 o w e r
\ t ran s i s t or s " ) ;

gotoxy <23,15); 
printt <"TYRE Vc I c h t e F*t ot" );
gotoxy <23,16); 
printt <" vol t mA mW\n")
gotoxy <23,17);

printt<"Xs\t X4d\t X5.0f\t X3d\t X2.0d\n",\
\ NAME1,Vc,ICl*1000,htel,P1); 

gotoxy <23,19);
printt<"R esi stars! "); 
got o>: y < 23,20) ;printt <"RB '* X5.0t ohm with X0.lt \

\ Watt \n" ,RB ,F'RB) ; 
gotoxy<23,21);
printt <"Rs = X5.0t ohm \n",Rs);
wi pe <) ;



cktpara <); 
wipe();

output3()

{.

cls(>;
gprint <23,6," SPECIFICATIONSN 

\ OF COMPONENTS");

zenselect <); 

ser ies();

gprint(23,18," Amplifiers
\transistor ,Si type Qls"); 

gotoxy <23,19);
printf <"TYPE Vc Ic hfe Ptot");
gotoxy<23,20);

printf<" volt mA W\n")
gotoxy<23,21);
printf <"7.s\t 7.4d\t 7.4.0f\t %3.0d\t 7.3.0d\n", \

\ Q,12,IC2*1000,hfe2,400); 
wi pe <);

gotoxy <23,10);
printf("R e s i store: ");

Rl=adjust <R1,K_ohm,ohm); 
got ox y < 23,12);
printf <"R1 = 7.5. If 7.s\n" ,R1 ,uni t) ;

R2=adjust<R2,K_ohm,ohm) ; 
gotoxy<23,13);
printf <"R2 = 7.5. If 7,5\n" ,R2,unit) ;

R3=ad just <R3,K__ohm,ohm) ; 
gotoxy<23,14) ;
printf <"R3 = 7.5. If 7.s\n" ,R3,unit) ;
R4=adjust<R4,K_ohm,ohm); 

gotoxy<23,15);
printf <"R4 - 7.5. If 7.s\n" ,R4,uni t) ; 
wipe <);

cktpara <); 
wi pe <);



cktpara<)
rX

gprint(23,6,"T he parameters\ 
\o-f this circuits"); 
gotoxy(27,9);
printf("Voltage regulation s \

\ Sv = 7.. 2-f " , Sv) ; 
gotoxy<27,12) ;
printf<"Output resistance : \

\ Ro = 7.. 2-f ohm\n",Ro);

zenselect <)
rX

gprint <23,8, " 7. e n e r D i o d e \
\ p a r a m e *t © 1*** 5 5 ** ) *

gotox y < 23,10 >;
printf("TYPE Vz I z t m A \

\ Iz max mA Rz Pd W\n");
got ox y < 23,11);
printf ("7.5 7.Z<. If 7.3. Of 7.3. Of

\ 7.2. 1 f 7.2. Of ",NAME,Vz,\
\ I z mi n* 1000,12 max * 1000, Rz , F'd) ; \

J

void error3()

cls();
gprint<23,15," ERROR - \
\ Enter differential voltage > 3 V "); 
wi pe <) ;

\

output4()
rX

cls <);
gprint<23,6," SPECIFICATIONSN 

\ OF COMPONENTS")
zenselect <);
gprint<23,13," Shunt t r a n s \

\ i st or :");



gotoxy <23,15);
print* < "TYPE Vc Ic h-fe Ptot")
gotoxy <23,16);
print**" volt mA \

\ mW\n"); 
gotoxy<23,17);
print* <"7.s\t 7.4d\t 7.5.0*\t 7.3d\t 7.2.0d\n",\
\ NAME1,Vc,101*1000,h*el,P1); 

gotoxy <23,19);

print*("R esi storss ");
Rl=adjust <R1 ,K__ohm,ohm) ; 
gotoxy <23,20);
print* <"R1 « 7.5.1* 7.s\n" ,R1 ,unit) ;
R2=adjust <R2,K_ohm,ohm>; 
gotoxy<23,21) ;
print* <''R2 = 7.5.1* 7.s\n" ,R2,uni t) ;
Rs==adjust <Rs,K__ohm,ohm) ; 
gotox y < 23,22);
print* <"Rs = 7.5.1* 7.s\n" ,Rs,uni t) ; 
wipe <);

cktpara <); 
wipe <);

series!)

gprint. <23,13, " 
\ t r 

gotox y < 23,14); 
print*<"TYPE 

\ Ic
gotox y < 23,15); 
print* <"

Series pass\ 
ansi stor ,Si type Qls

Vc \
h*e Ptot."); 

vol t mA \
\ mW\n"); 

gotox y < 23,16);
print* <"7.s\t 7.4d\t 7.5.0*\t \
\7.3d\t 7.2. ld\n" ,NAME1 , Vc , ICl*1000,h*el ,P1) ;

") ;

advice<>

char *adl~” "; 
char *ad2=" "; 
got ox y < 25,14);
printf<"A11 owed i/p voltage variation s\



\ 7.3. If - 7.3. If V",Vdc+5,Vdc+20>; 

if <IDC<1>
£

adl = filt£C>3; 
ad2 = filt£33;

i-f <IDOIM<IDC<ICO 

C
adl =filt£13; 
ad2 =fi11 £23;

gotoxy(25,16)5
printf("Choose -filter : 7.s or 7.s" , ad 1 , ad2) ; 
gprint(25,17,"Select filter \

\ menu for details");
wipe <);



/♦program to design IC regulators */

#include"op741.cpp"

#include"ic723.cpp"

#i ncl tide"i c78>:>:. cpp" 

void ic <) ;

void icO
r

int ic_choice; 

char *tmp ;

tmp ~ (char*)malloc<4000); 

storevdo<0,0,24,79,tmp); 

wh i 1e<1>

<
ic_choice = showmenu<icreg,"OPT",14,3,2); 

switch(ic_choice)
rv

case Os/* lvr using IC741 */
op741<)5 

break;

case is/* precision regulator */ 
ic723<> s 
break;

case 2s/* general purpose regulator*/
ic78xm <);



break;

case 27:

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

•free (tmp) ; 

return;

} /*while*/



/* program to design lvr using OP AMP IC741 */

float Vin,Vdc1,MCE,Vz,Vbei=0.65,Vbe2=0.4,12,101,IB2,\
\ IR12-0.001,Pz,P,R,R1,R2,R12,R3,R4, 

\ Rsc: ,Bminl ,Bmin2,1723=0. 025, IB15

float Vz 1, Iz__min ,Vc2, IC2;
int P2;

void op741<)}
void op741<)

int op_choice; 
char *tmp ;
tmp = <char*)mal1oc<4000); 
storevdo<0,0,24,79,tmp)5 

whi1e (1>
{

op__choice = showtnenu <opamp , "BL" , 16,1 ,1) ; 
switch <op_choice)

case 0:
gprint <25,7,"OP-AMP VOLTAGE REGULATOR:\
\<RANGE:10 to 25 volt)");
gprint<22,8," Use load current \
\ less than 100 mA. "I;
input2();
if <IDC< = . 101&&Vdc<i=25S<& (Vi n-Vdc:) >=3) 
f
Vzl=Vdc/2;
Pz = Vdc* I DCs;



readatz <)5 
i f (f ound=s=0)
C

clsO;
gprint<25,15," ZENER data insufficient") 

wipe();
break;

I z _mi n-• IZ /1000;
VCE=Vin~Vdc 5 

P * <Vdc~VCE)*IDC; 
readatt <);
if <found==0)

{
clsO ;

gprint (25, 15,'*E R R 0 R *. \
\ transistor data insufficient") 

wipe <)5 
break;

R12=(<Vdc/Vz >-I);
Rsc = Vdc/IR12;
R2 = <Vdc/<IR12* <1+R12))); 
Rl=Rsc-R2;
R=<Vin~Vz>/IDC;
output7 <); 
advice();
>

el se
errorb <)5 

break;
case it

gprint<22,7,"OP-AMP VOLTAGE REGULATOR! \ 
\ (RANGE: 12 to 25 volt)");



gprint <22,8, II Use load current less\ 
\ than 1 Amp. ">5

input2 <);
i -f < IDC<=i&&Vdc<=25&& (Vi n-Vdc) >-3) 

£
/* -for transi. Ql*/

Bminl = 3*<IDC/1723) ; 
VCE^Vin-Vdc;
P = <Vdc~VCE)*IDC; 
readatt <)5

if<fQund==0)

cls <) ;
gprint. <25,15, "E R R 0 R s transistor data\

\ i nsu-f f i c i ent" ) ;
wipe <); 
break $

IB1 * IDC/h-f el 5
/* -for transi . Q2*/

P2 =<int)IBl*Vin;
Bmin2 — Bminl*2;
Vc2 = Vdc*3; 
readat1<);

if <found==0)
£

cls <);
gprint<25,15,"E R R 0 R s 
Ndata insufficient"); 

wi pe <) ; 
break;

transistor\



case 27s

> /*while*/

/* zener */
Vzl=Vdc/2;
Pz = Vzl*IDC; 
readatz<);
i -f <-f ound-=C>) 
i
cls <);
gprint<25,15," Z E N E R \

\data insu-f f icient" ) 
wipe < >; 
break;

Iz__mi n=IZ/1000; 
/*resistor*/
Rsc o <0.7*5/IDC); 
Rl= <Vdc-Vz)/.001;

R2=Vz/.001;
R=<Vin~Vz)/IDC;
R4= < Vdc -• <4*.7) )/IR12; 
R3= <4*.7)/1R12;

output72<);
advice <);

el se

error1<); 

break;

restorevdo <0,0,24,79,imp);
•f ree <tmp) ; 
return;

output7 < >



c: 1 s <) ;
gprint (23,6, " SPECIFICATIONBX 
\ 0 F COMPONENT S’* >5
senseiect();

series <); 
wipe();

resistor<); 
wi pe <) ;

resistor <)
£

gotoxy(23,10);
printf<"R esi stars: ");

Rl=adjust <R1 , K__ohm,ohm) ; 
got ox y < 23,12);
printf < "R1 = 7.5. if 7.s\n" ,R1 ,uni t) ;

R2=adjust<R2,K_ohm,ohm); 
gotoxy <23,13);
pr i ntf < "R2 = 7.5. 1-f 7.s\n " , R2, uni t) ;

R=ad just <R , K__ohm,ohm) ; 
gotoxy <2!3, 14) ;
pr i nt-f < "R = 7.5. If 7.s\n" ,R, uni t) ;

J

errorb<)
<

cl5<);
gprint<25,15,”ERR0R-Use \
\ load less than 100 mA;"); 
gprint<25,16," -as OPAMP cannot \ 
\ spare thermal stress."); 
wi pe <) ;

errorl<)
.r\

if (IDOl)

C



gotoxy <15,20);prints <"ERROR-TJse load \
\ less than lAmp;"); 

gotoxy < 15,21) ; pri ntf ( " —for higher\
\current use driver stage & darlingtonpair.")5 

getch()5

output72 <)

cls() 5
gprint(23,6," BPECIFICATIONSN 

\ OF COMPONENTS1’);
senseiect();
series <);
1 i mi t. () ; 
wi pe () ;
resistor();
gotoxy(23,15);
printfCRsc™ 7.5. If ohm",Rsc); 
gotoxy(23,16)5
printf("R3 = 7.5. If K„ohm",R3/1000); 
gotox y(23,17);
printf (11R4 = 7.5. If K_ohm" ,R4/1000) ; 
wi pe () ;

limit()

gprint(23,18," LimittingN
\transi stor ,Si type Q2s"); 

gotoxy(23,19);
printf("TYPE Vc Ic \

\hfe Ptot"); 
gotox y(23,20);
printf (11 volt mA \

\ mW\n"); 
gotoxy(23,21);



print-f <"7.s\t 7.4d\t 7.5.0-f\t 7.3d\t 7.3.0d\n",\ 
\ NAHE3,VC,IC2,hfe2,P2>;

•V
J



/* program to design regulator using IC 723 */

void perform(float pi,float p2>5 

voi d t. i 11 e () 5

•float Vin,VR2,IRl,IR12,Rl,R2,R12,R3,R4, \
\ R5,R34,Rsc,Vninv,Vdc1,PdJ31,Pd_G)2,Bminl, \ 
\ Bmin2,Vcl,Vc2,Vbel,Vbe2,1723,IBi,P; 

f 1 oat Vref *»7. 15, ld=0.001,Vsense*0. &5; 
float r,0hm5

void ic723<);

void ic723(>
{

int. pres_choi ce; 
char *tmp 5
tmp (char*) mal loc <4000) 5 
storevdo<0,0,24,79,tmp)5

whi1e < 1)
rL

pres__choice = showmenu (presi , "LHN" , 17, i ,2); 
switch<pres„choice) 
f

case 0s
gprint(25,7,"BASIC LOW V0LTA6E \

\ REGULATORS(RANGE* 2 to 7 volt)")j
gprint(22,8," Use load currents

\ less than 150 mA. ");
i nput.2 () ;
P~(Vin-Vdc)*IDC;

if(Vdc>«2&&Vdc<«7)

if <(Vin-Vdc)<=38&& \
\ (Vi n—Vdc ) >=55U8< I DC< =.

.r
15)



Rsc = (Vsense /IDC)5 
Rl = (Vre-f - Vdc) /Id; 
R2 ~ (Vdc:/Id)5 
R3 * <Ri*R2>/(R1+R2);
outputpresl< > 5 
advice();

el se

case 13
errorpres <) ; 

break;
gprint(25,7,"HIGH VOLTAGE RE6ULAX 

\TORs (RANGE: 8 to 37 volt)1") 5
gprint<25,8," with Fold back \

\ current 1imitting.");
input2();
i-f < Vdc >=8&8<Vdc<=37)
€
i-f <(Vin-~Vdc)<=38 /

/ &&<Vin-Vdc>>»3>
{

Rl = (Vdc — Vref)/Id|
R2 » Vret/Id5
Rsc = (5*Vsense)/IDC;
R12 » Rl*R2/(R1+R2);

/* i -f <R12< 10) */
rv
gprint<22,16," Voltage 

\devider ckt. is satisfactory.“)5
gprint(22,18,"The current al1\ 

\ owed thro' R3 £< R4 is 1.0 mAs") 
getch()5
IR1 = 0.0015
R4 ss (Vdc — (4*Vsense) ) /IR1;
R3 — (Wsense) / IR15

outputpres2(> ;



advice();

/* el se
n.
j

clsO s
gprint (25,10, "E R R 0 R ”) ; 

}*/

> /* outer if*#*#/

el se

error-f <) ; 

break;

case 2 s
gprint<25,7,"NEGATIVE VOLTAGE \

\ REGULATOR ( 2 TO 37 Vis*');
input2 < >;

/* tor transi. Ql*/ 

i-f <Vdc >=2&&Vdc<=»37)

i-f < < Vi n-Vdc) <=3B&& <Vi n-Vdc) >=3) 

{
1723 * .025;
Bminl = 3*<IDC/1723);
Pl=2*Vin*TDC;
Vc1=1.25*Vdc;

readatb <);

i -f <f ound==0)

f
cls();

gprint<25,15,"E 
\transistor data

R R 0 R *. \ 
insu-f-f icient1 5



wipe<);

break;

IB1 « IDC/hfel;
Vbel - 0.65;

/* -for transi . Q2*/

P2 = IBl*Vin;Bmin2 = h-fe2*2;
Vbe2 = 0.4;Vc 2 = Vdc*3;

readat1<);

i -f <-f ound==05
£

els!) ;
gprint<25,15,”E R R 0 R : \ 
Ntransistor data insuf4icient"); 

wipe <); 
break;

/* resistors*/

Rsc = Vbe2/IDC;
R5 » < Vi n- (Vdc-Vbel) ) / < IDC/h-f e2> ; 

gprint(22,18,"The current allowed \
\ thro' R3 S< R4 is 1.0 mAs"); 

getch <);
IR1= 0.001;
R3 « Vre-f / <2*IR1) ; R4 * R3;
VR2 » <Vdc-<.5*Vref));
R1 r- 0. 5*Vref / Id;
R2 = VR2 /Id;

outputpres3 <);

advice <);

el se

errorf();



break;
case 27: restorevdo<0,0,24,79,tmp);

free(tmp); 
return;

*>.J

> /*while*/

outputpresl<)
C

t i 11 e <) ; 
presistor (); 
prescap <); 
wipe();
perform<0.5,1.5); 
wipe <);

presistor()

gotoxy(23,8);
printf ("R esi stores "); 
Rl=adjust <Ri,K_ohm,ohm); 
gotoxy(23,9);
printf ( "Ri = 7.5. 1-f 7.s\n" ,R1 ,uni t) ; 
R2=ad just (R2 ,K__ohm,ohm) ; 
gotoxy(23,10);
print-f (*'R2 = 7.5. If 7.s\n" ,R2,uni t) ; 
R3=adjust(R3,K_ohm,ohm); 
gotoxy(23,11);
pr i ntf ( "R3 = 7.5. If 7.s\n" ,R3,unit) ;

prescap <)
C

gprint(23,15,"C apacitors: "); 
gprint(23,16,"Cl = 100 pf");
gprint(23,17,"(for frequency stability)"); 
gprint(23,18,"CREF = 5mF (Optional)"); 
gprint(23,19,"(for ripple rejection of 86 dB)")

void perform(float pi,float p2)



gprint<28,15," Performances
\ o f IC 723 s");

gotoxy<25,17);
printf<"Line regulation <dVin=3 V)\ \7.2.1f " mV" ,pl);
gotoxy <25,18) ;
printf<"Load regulation <dIL=50 mA)\\ 7.2. if mV",p2);

errorpres <)

cls <) ;
if < IDO. 150) 
l
gprint<25,10,"ERROR - enter \

\ current less than 150 mA ") ;
gprint<25,11," - as IC723S

\ can provide 150 mA current ");
gprint <25,12, " -- you can use\

\ booster for greater range.");

if <Vdc<2i !Vdc >7)
jrK.

gotoxy <25,13) ;printf("ERROR*- enter \
\ voltage range correctly");

if < <Vin~Vdc) <5&&Vin-Vdc>38)
gprint<25,14,"ERROR - enter \
\ differential voltage >3 V."); 

wipe <);

outputpres2()

titleO ; 
presistor <);
R4=adjust <R4,K__ohm,ohm) ; 
gotoxy <23,12);
printf <"R4 « 7.5. If 7.s\n" ,R4,uni t) ;



prescap <); 
wi pe () 5
per*orm(O.5,1.5);
gprint<25,19,"Short circuit \
\ current 20 mA.");
wi pe <) ;

error-f <)
i

cls();
i* <Vdc<8i ! Vdc >37)
<
gotoxy(25,13) ;
print*("ERROR - enter \

\ voltage range correctly");

i-f ( (Vin~Vdc) <58<8<Vi n-Vdc>38) 
gprint(25,14,"ERROR - enter \

\di**erential voltage >3 V.")
wipe();

outputpres3()

titleO ; 
presistor();
R4=adjust(R4,K_ohm,ohm); 
gotoxy(23,12);
print* <"R3 » 7.5.1* 7.s\n" ,R3,uni t) ;
prescap (); 
wipe();
boost();
1 imit () ; 
wi pe () ;

boost()



gprint(23,13," Boosti n g \
\transi st or ,Si type 01: ’*) ;
gotoxy(23,14); 
print-f ("TYPE Vc Ic \

\ h-fe Ptot" >5
gotoxy <23,15) ; 
print-f ( " vol t mA \

mW\n");
gotoxy(23,16);
print-f <"7.s\t ’/.3d \t %5.0-f\t %3d\t %4.0d\n"\

\,NAME1,VC1,IC1, hf el,P1);

void titled

rc

cls<> 5
gprint(23,6," SPECIFICATION S\ 

\ OF COMPONENTS");



/* program to design regulator using IC78XX series */

#include "rdat78.c"

f loavt TA,Tj,Oja,Osa,Ts,>: ,E,H,hc,\
\T1,hr,h,n,Osal,alpha,T2,B,K,R,R2,IQ;

void ic78xx <)5

void ic78xx<)

int cv_choicB5 
char *tmp ;
tmp = (char#)mal1oc<4000); 
storevdo<0,0,24,79,tmp)5

whi1e (1)

cv_choice ~ showmenu(cv78,"FA",18,1,1); 

switch(cv choice)

case Os /* -fixed voltage regulator */
agains gprint<22,7," Select o/p 
<5,6,8,10,12,15,18,24 V) s")$ 

gprint<22,8," The max. current <1.5 A")

input2();

if <icheck <&Vdc)>

cls <);
gprint <25,10,"Try adjustable"); 

wipe <);
break 5

P=Vdc*IDC;



if < <Vin-Vdc) >»5fcfc\
\IDC<*1.5&&Vdc<=24)

<
TA * 25;
/* select the IC */ 
icselect();
/* check heatsink */ 
htsnkselect <);

el se

error78();
break;

case 1: /* adjustable output */
gprint(22,7," Select o/p 1-24 

gpr i nt (22,0, " The ma>:. current < 1.
input2() ;
P=Vdc*IDC;
if((Vin-Vdc)>*5&&\

\IDC<~1.5&&Vdc<=24)
C
/* select the IC */ 
icselect();
II * <IDC - 0.008);
R = (1.25/11);
R2 = fabs(Vdc - (1.25))/IDC; 
resistor78(); 
htsnkselect();
*v/

el se
i

if(Vdc>24)

> in



cl s <);
gprint<25,10,“E R R 0 R \

\enter proper voltage" ); 
wipe <) ;

error7B <);
\
J

break 5
case 27:

restorevdo<0,0,24,79,tmp) ;
free(tmp);
return;

•VJ

icselect()

c. 1 s <) ;
gprint ‘(SSp, 7, "The suitable IC for your regulator is 
gprint <25,8,"DEVICENtIout\tVout\tVinmax\t0jc\t0jA\

\AtPD\n") ;
rdat78 <);
gprint <23,13, "-------------- \
gprint<23,15,"The max junction \

\temperature Tj<max) : 150 oC">;
gprint<23,16,"I/P capacitor 01 >

\0.22 mF<ceramic disc) or"); 
gprint<23,17," \

\ > 25 mF<Al electrolytic) "); 
gprint<23,18,"0/P capacitor 02 \

\ > 0.1 mF(ceramic disc).");
wipe <);



htsnkselect<)
/****#*« -function to select heatsink ■****#**/
{

Tj « 150;
PD= (Vin—Vdc)*IDC;
/* total thermal resistance ■*/
0ja= <T.j-TA)/PD; 
gotoxy<25,7);

print-f < "Total thermal resistance : X.Of oC/W\ 
\< <*/..0f oC/W) OjA" ,0 ja ,0jA) ;

/* heat sink check */ 
htsnkck1<); 
htsnkck2<);
/* booster */ 
htsnkckS<)5

htsnkck1<)
C

char yes=' ';
if <0ja<0jA&&0ja>0jc)

gprint<25,B,"Heat sink is required."); 
Osa = <0ja - Qjc); 
got ox y < 25,10); 
printf<"Heat sink thermal \

\resistance:%.Of oC/W",Osa)5 
gotoxy <25,12);
printf<"Do you want available \

\C0MMERCIAL HEATSINK <y/n)? "); 
yes = getch <);
i f < yE>s== ' y ' i ! yes== ' Y ' >
•c
cls <);



htsnk <)5 
wipe();

el se
wi pe () ;

/*■*** 2412****/
/* goto>?y (22,18) ; 

printf<"\n\n\tDo you want custom\
\HEATSINK DESIGN <y/n>? ">5

i -f <getch <) == ' y ' i ! getch () == ' Y ' >
■C

custhtsnk <)5
}*/

>/******* i-f test ********/
return;
3-

htsnkck2()
rc

i f <0ja>0jA)
rx.

gprint<25,8,"Heat sink is not required."); 
wipe <);

3
return;
J

htsnkck3<)
£

i-f <0ja<0jc >



gprint(25,8,"You require a BOOST circuit.")
booster <)5 
wipe < > 5

J

return5
J

booster <)

P = 0.7*IDC; 
readatt <);
R = <0.7/IDO; 
boost(); 
gotoxy <23,17);

printf<"The resistor s R «= %.0-f ohm", R) ;

error78()
<

cls <);
if < <Vin--Vdc)<=5)
gprint<25,15,"E R R 0 R - \

\input voltage is low");
i-f < I DC > 1.5)

gprint<25,15,"E R R 0 R - can \
\not provide current >1.5 A") 

if <Vin-Vdc>24) 
gprint <25,15, "E R R 0 R -- \

\input voltage is high")
wipe <);

resistor78()

gprint<27,8,"R e s i s t o r s :"); 
gotoxy <27,10);
printf<" R 1 = 7.. Of ohm ",R);
gotoxy<27,11) ;
printf<" R 2 = X.Of ohm ",R2); 
gprint<30,12,"< variable )"); 
wipe<) ; }



check (-float *v)

•f 1 oat sel ect C 3= £5. 0,6- 0,8.0, \
\ 10.0,12.0,15.0,18.0,24.03-5 

int ok -~0,i=0;

wh i1e <i< =8 >

i-f (*v~~-select Ei3)
rt

ok = 1; 
break;

>
i ++;

y
return(ok)5
>



/** PROGRAM TO READ RECTIFIER DATA ***/

#include<stdio.h> 
#include<ctype. h in­

struct TRF_T

•float V; 
float I;

3-rai ,ra2;

struct TRF_T type2C1003;

struct RECQRD_T

char TYPEt203; 
int VR; 
float IR; 
float VF; 
float IF;

/* struct REC0RD_T typeC10003; */ 

struct RECORD,...! typeC1003; 

int i,VR,IR,I;

f 1 oat Vrms, Vi ri_p , Irms_sec , V2, 12, \ 
\VA__sec ,VA_pri , 11, PIV, lave;

char slC203; 
char *w;

FILE *f p;

readatr()

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

gotoxy <23,7); 
printf("error");



gotoxy<27,8)5 
print*<"D i o d es"); 
gotoxy<27,10);
print* <"\t TYPEXt. VRWHXt IRXt VFXt IF"); 
gotoxy <29,11);
print*<"XtXt< VXt. mAXt VXt A )");

readat <) ;
* cl ose <*p) ;

readat()

int 0;
wh i 1 e < ! * eo* < * p) )

* sc an * < * p," 7.s7.d 7.* 7.* 7.* " , t y p e C i 3 . TYPE, X 
X&typed 3.VR,&:typed 3. IR,&typed 3. VF,S<typed 3. IF) 

V~t.ype d 3. VR;
i f < < V-800>=0> M< < typed 3 . IF-Iave>«0) )
break;

i* < (V-PIV>»0)&& (typed 3. IF~Iave>=0> ) 
C

\
J

gotoxy <23,12);
print* <"XtXt 7.sXt 7.d\t 7.„1*X

\\t%. l*Xt7.. 1*" , typed 3. TYPE, V,
Xtyped 3. IR, typed 3. VF, typed 3 . IF)

el se 
C
gotoxy <23,12);
pushstr<"Data is in_su**icient X

X to select diode. ",10,23,0x*0);
X
j



return;

/** to select transformer ********/ 
readattr(>

fp=fopen <"trf.dat","r " > ; 
wh i 1 e < ! f eof < f p) )

f scant < f p , "*/.f '/.t " , ?<type21 i 3 . V, &type2E i 3 . I) ; 
if <type2Ci 3. V-~Vi n_p>=~-l?<S< \
\type2Ei3.1 - <Irms_sec*1000>>*-l)
C

V2=type2ti3.V;
I2=type2Ci3.1; 
break;

•V.
J

5
fclose(fp);

/* the titling is here **********/ 
gotoky<27,15)5

printf<” Transformers ">5 
gotoxy <23,17);
pr i ntf <"\t\tVsec\t\tIsecNt \tVA-~sec") 

if <VA„sec=“VA_pri)
rt
gotoxy <23,18);

printf<"\t\t 7.. Of V "/..Of mA \
\ RMS %.2f 7.s ",V2,I2,VA_sec,w) ;

/* this is correction tried*****/
/* if <VA__sec< 1)

gotox y < 23,16);
printf <"\t\t */..0f V 7..Of mA RMS \

\ 7..Of mW " ,V2,12,VA_sec* 1000) ;



i

el se

gotdmy <23,16);
print-f %.0-f V %. 1-f A RMS

W",V2,12/1OOO,VA_sec);
3-*/

el se

gotoMy <23,18);
print-f < "\t\t%. O-f-O-X. 0-f V %.0-f mA RMS

%s ",V2,V2,I2,VA_sec,w);

> /* function readattr ends here*****/

%.0f

%.0-f



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

#include<stdio.h>
#include<ctype.h>
struct CAP_T
C

■float Cl 5 
float V;

3ratt1,ratt2;
struct CAP,_T typecC5Q3;
int ijfloat cl ,C2, VI. ,C,Vm;
FILE *f p;
readatc <)

r\

fp=fopen <"cap.dat","r"> 5 
whi1e(!feof<fp)) 
f

fscanf (f p , "Xf " , &typec C i 3 . Cl) ; 
if < typec [ i 3. Cl—0=0)
C
C2=typec Ci3 - Cl; 
break;
3

3/* ****** while *****/ 
fclose<fp);
fp=fopen <"cap.dat","r");
whi1e(!f eof < f p))



{

fscanf <fp,"y.f’/.f " ,&typecti 3. Cl ,&typeci:i 3. V) 
if <typecC i 3.V--Vm>=0)
rX

Vl-'typec Ci 3 . V; 
break;

}
>
gotdmy<22,10);
printf("\t\tThe CAPACITOR available : \
\ 7.. Of mF/7.. Of V\n" ,C2,Vi ) ;
cl=C2/1000000;

fclose <fp);
;/■*•******#•** function *■**•#****/



/*#****«**#*# PROGRAM TO SELECT ZENER ******«##*#/
struct RECO_R£G 
C

char TYPEC203; 
f 1 oat Vz $
•float Izt; 
int Izmax; 
float Rz; 
float Pd;

>5
struct RECO_REG z type IE 1003; 
f 1 oat Pz , IZ,Vz1 ,Vz ,Rz , IZ_max , I z __max , Pd; 
char NAMEC203 ; 
int found;
readatz()

int i=0; 

FILE *fp;
i f ( (f p=f open ( "zener . dat " , "r " ) ) “NULL)

printf("Error.");

whi1e(*feof<fp))

found=0;
f sc anf < f p , " %s%f %f %d%f */.f " , z t ypet i 3 . TYPE , \
\&z typeC i 3 . Vz , &ztypeC 13. Iz t, Ztz type! i 3 . Izmax\ 
\ , ?<z type! i 3. Rz ,&ztype!i 3 . Pd) ;
if < ztype!i3.Pd>=Pz&&ztype!i3.Vz >=Vz1)

strcpy <NAME,ztypeEi 3 . TYF:'E) ;
I Z=>ztypeC i 3.Izt, I Z_max=z type! i 3. Izmax; 
Vz=ztype!i3.Vz;Rz=ztype!i3.Rz;
Iz_max=IZ_max/1000;Pd=ztype!i3.Pd;



xJ

■f ound^i 5 
break;

1
;>/#"#■*** while ■***■*/ 

fclose< fp);



/***** PROGRAM TO SELECT TRANSISTOR *************/

#include<stdio.h> 
#include<string, h in­

struct Data T

char TYPEPE203; 
char TYPENC203; 
int Vc; 
int Ic; 
int hfeji 
int Ptot;

struct Data_T type!E10035

int i ,hfel ,hfe2,VC,Vc,VC1 ,VC2,P1 ,P2,-found = O;

•float I DC, Idc, I Cl, IB1 ,P,rbe;

char NAME1C203,NAME2E203,NAME3E203;

•float IC2,Bmin2,Bmi 1 ,Vcl ,Vc2;

FILE *fp;

readatt< >

i -f < (-f p=-f open < "trans. dat" , "r " ) ) ==NULL)

<
clrscr(>; 
print-f("Error")5

readtdat ();
•f close(fp);



readtdat()

wh i 1 e < ! f eof < f p) >

{
found =0;
f scanf <f p , ,,‘/.s7.s*/.d7.d7.d*/.d" ,typelCi3.\

\ TYPEN,typelCi3.TYPEF,&typelCi3.Vc, 
\?<typei Ci 3.1c ,ktypel Ci 3. hf e, 8<typel Ci 3 . Ptot) ;

if < <typelCi3.Ic~
<IDC*1000) ) >«0&&< (typeiCi 3 . Ptot / 1000) -P> >=0)

C
strcpy(NAME1,typeiCi3.TYPEN) ; 
strcpy (NAME2,typelCi3.TYPEP) ; 
Vc = typeiCi3.Vc;
IC1 « typeiCi3.Ic; 
hfel = typelCi3.hfe;
PI = typelCi3.Ptot ;
IC1 « ICl/lOOO?
IB1 - ICl/hfel; 
rbe»0.7/IBl; 
found - 1; 
break 5

} /#•***■*** if ***•****#•*/

>/*whi1&*/

/* TO SELECT LIMITING TRANSISTOR **/ 
readatl()

C
i f < <f p=f open < "trans. dat" , “r ") ) ==NULL> 
printf <"Error")5

readtd <);



fclose<-fp) ;

readtd <)

whi led feo-f (f p) )

■found =•■05
f scanf (fp, "7.s*/.s”/.d%dy.d7.d" ,\

\ typel Ci 3. TYPEN, typel Ci 3 . TYPEP , &t ypel C i 3. Vc
\ &typel Ci3. Ic , ?<typel Ci 3 .hf e,&typel Ci 3 . Ptot)

if < <(type1 C i3.Ptot/1000)-
P2) >«0&&< (typel Ci 3. Ic/1000) --IDC) <~1M< (typel C i 3. hfe- 
Bmin2)>=08<&(type!Ci3.Vc-Vc2)>=0>

i
strcpy(NAME?,typelCi3.TYPEN) ; 
strcpy(NAME2,typelCi3.TYPEP)5 
VC = typelCi3.Vc 5 
IC2 = typelCi3.Ic; 
hfe2 = typelCi3.hfe;
P2 = typelCi3.Ptot ; 
found == 1; 
break;**.J

>/*whi1e*/

/* SELECT BOOSTER TRANSISTOR*/ 
readatb()
C
i f ( (f p=f open ( "trans. dat" , "r ") > =!=NULL) 
printf("Error"); 
readl(); 
fclose(fp);

readl()

whi1e(!feof(fp>)



X

•found = 0;
fscanf (f p , ,,%s'/:sy.d7.d'/.d-/.d" , \

\typel C i 3. TYPEN, typel C i 3. TYPEP, &typel C i 3. Vc , \ 
\&typelCi3. Ic,&typelCi 3„hfe,fctypelCi 3.Ptot) 5

if <((typelCi3.Ptot/1000)-
PI)>s0&&<(typelCi3.Ic/1000)-IDO<«1&&(typelCi3.hfe- 
Bmi n2> >«0&& (typel C i 3 . Vc-Vc 1) >»0>

<
strcpy(NAME1,typelCi3.TYPEN); 
strcpy(NAME2,typelCi3.TYPEP)5 
VC1 « typelC i 3.Vc5 
IC1 » typelCi3.Icj 
hfel typel C i 3 . hf e;
PI * typelCi3.Ptot ; 
found®1; 
break;

y/*whi1e*/



/** program to select IC78XX -from data sheet *#***/

struct IC_T
rx

char TYPEC203; 
float lout, 
f 1 oat Vout., 
float Vinmax, 
float Ojc, 
float OjA, 
float PD5

struct REC_T

char TYPEC1003; 
float Osa?

> 5
struct REC__T tClOOl;
struct IC__T ictypeC1003 5
float Osa,OSA,V1,Vdc,Vin,IDC,V, \

\ Vinmax,Ojc,OjA,PD,IDC,P,II;

char sink!1003,devicC2035

int i ;
rdat78<)

if ( (fp-fopen ("IC78.dat" , ,,r + "> )==NULL> 
•C

gotoxy<23,6); 
printf <"error");



/** to select heat sink -from manufacturer's 
sheet********#*****/

i f ( (fp=fopen < "htsnk. dat." , "r + " > ) ==NULL)

gotoxy(23,6);
printf ( " error ") ; 

3

readh () ; 
fclose(fp);

readh <)

wh i 1 e < ! f eof (f p) )
fV

fscanf (fp, "7.s7.f " ,fctti 3 . TYPE,&t E i 3.Osa) 5 
if(((tti3. Osa) -Osa) >=*0)

strcpy(sink,tCi3.TYPE);OSA « tti3.0sa; 
gprint(24,7,"Heat sink available \
\ from manufacturer'5 data sheets"); 
gotoxy(24,9)$
pr i ntf ( "\tDevi ce s 7.s\n " , si nk) ; 
gotoxy(24,10); 
pri ntf ( " \t.0sa 
break;

1

r et ur n;

data

7.3. Of oC/W" ,0SA) ;



x
J

rea78dat <); 
fclose(fp)5

rea78dat()
fX

■float 15

whi1e <!feof < f p))

f sc an f < f p , " %s7.-f "/.•f %f 7A 7A '/.f , i c t ype t i 3 . TYPE, \
\8<i ctypet i 3 . lout, &ictypeti 3 . Vout ,8<i ctypet i 3 . Vinmax , \

\&ictypet i 3.0 jc , 8<i ctypet i3.0jA,8<ictypeti3. PD) ;
1= ictypeti3.lout;
V = ictypeti3.Vout;
Vinmax~ictypeti3.Vinmax ;
0 jc=i ctypet i 3.0 jc: 5 
0 j A=ictypeti3.0jA5 
PD=ictypeti3.PD; 
if < (I>=IDC)S<S<(V>=Vdc> \

\ ?<?< (Vi nmax >=Vi n) &?<PD>=P)
rK,

gotoxy(25,10)5
printf ("‘/.Ss */.2.1f\t 7.2.1f\t \
\y.2. if\ty.2. if\ty.3. if\tX2. if",\ 

\ictypeti3.TYPE,I,V,Vinmax,0jc,0jA,PD)5 
break 5

\
J

return;

htsnk <)


