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THE EXECUTIVE SUMMARY(ABSTRACT)

In this project an adjustable DC dual power supply was developed that has an input voltage of

230VAC/50Hz,output voltage range of 0-30VDC/1.25-30V and maximum output load current of 1.5 A.

.A simulation was made using PROTEUS,in which a centre tapped transformer was used that took
230VAC/50Hz input and gave a total of 24 volt output.Next,a PCB layout was made.The prepared PCB
layout was transferred to the sheet using toner transfer method.After that 500ml water was boiled in a utensil
for about 15 minutes.Small amount of ferric chloride was added to the boiling water. The tweezers were used
to move the PCB inside the solution to ensure maximum contact with chemicals.The PCB was removed
when all of the copper had washed away.The board was washed with water to remove any excess
solution.The scrubber was used to remove the toner.The drill machines in the Project Lab were used to drill
holes in the PCB for component placement.All the components were placed and soldered onto the
PCB..Drill machine was used to drill holes through the box,to make windows of appropriate dimensions to
place the voltmeter,fan,LED ,knobs and switch.The voltage regulators(Im317 and 337) were used for the
first time and their importance was highlighted and understanding of their working was developed.It was
observed that the real components behave a bit different than the ideal ones,for instance,there is a resistance

associated with diodes capacitors and batteries and they might cause simulated and actual results to differ.
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1. OBJECTIVE

To design and built an adjustable DC dual power supply that has an input voltage of 230VAC/50Hz,output
voltage range of 0-30VDC/1.25-30V and maximum output load current of 1.5 A.

2.  THEORY

2.1 PN JUNCTION DIODE

PN junction diode is one of the fundamental elements in electronics that only allows current in forward bias
mode i.e when the anode of the diode is at higher potential than the cathode of the diode. In this type of
diode, we dope one side of a semiconductor piece with an acceptor impurity and another side with a donor
impurity. A PN junction diode is a two-terminal electronics element, which can be classified as either ‘step

graded’ or ‘linear graded’.

In a step graded PN junction diode, the concentration of dopants both, in the N side and the P side are
uniform up to the junction. But in a linearly graded junction, the doping concentration varies almost linearly
with the distance from the junction. When we do not apply any voltage across the PN diode, free electrons
will diffuse through the junction to P side and holes will diffuse through the junction to N side and they

combine with each other.

Thus the acceptor atoms in the p-side near the junction edge and donor atoms in n-side near junction edge
become negative and positive ions respectively. The existence of negative ions in the p-type side along the
junction and positive ions in the n-type side along the junction edge creates an electric field. The electric
filed opposes further diffusion of free electrons from the n-type side and holes from the p-type side of the
PN junction diode. We call this region across the junction where the uncovered charges (ions) exist, as

depletion region.
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If, we apply forward bias voltage to the p-n junction diode. That means if the positive side of the battery is
connected to the p-side, then the depletion regions width decreases and carriers (holes and free electrons)
flow across the junction. If we apply a reverse bias voltage to the diode, the depletion width increases and no

charge can flow across the junction

The figurel shows the current-voltage characteristic of a PN junction diode.

0 Vi

FIGURE 1:I-V CHARACTERISTICS OF SILICON DIODE

When, V is positive the junction is forward biased, and when V is negative, the junction is reverse biased.
When V is negative and less than Vy, the current is minimal. But when V exceeds Vy, the current suddenly
becomes very high. The voltage Vy is known as the threshold or cut in voltage. For Silicon diode V;; = 0.7
V. At a reverse voltage corresponding to the point P, there is abrupt increment in reverse current. This

portion of the characteristics is known as breakdown region.
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2.2 DIODE TO CONVERT AC TO DC

2.2.1 HALF WAVE RECTIFICATION

The ac voltage across the secondary winding as shown in figure 2 changes polarities after every half cycle of
the input wave. During the positive half-cycles of the input ac voltage i.e. when the upper end of the
secondary winding is positive w.r.t. its lower end, the diode is forward biased and therefore conducts current.
If the forward resistance of the diode is assumed to be zero (in practice, however, a small resistance exists)
the input voltage during the positive half-cycles is directly applied to the load resistance RL, making its
upper-end positive w.r.t. its lower end. The waveforms of the output current and output voltage are of the

same shape as that of the input ac voltage.

During the negative half cycles of the input ac voltage i.e. when the lower end of the secondary winding is
positive w.r.t. its upper end, the diode is reverse biased and so does not conduct. Thus during the negative
half cycles of the input ac voltage, the current through and the voltage across the load remains zero. The
reverse current, being very small in magnitude, is neglected. Thus for the negative half cycles, no power is

delivered to the load.

Thus the output voltage (VL) developed across load resistance RL 1is a series of positive half cycles of
alternating voltage, with intervening very small constant negative voltage levels, It is obvious from the

figure 2 that the output is not a steady dc, but only a pulsating dc wave.
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FGURE 2:HALF WAVE RECTIFIER

2.2.2 FULL WAVE RECTIFICATION

The full wave rectifier circuit, as shown in figure 3 ,consists of two power diodes connected to a single load
resistance (R;) with each diode taking it in turn to supply current to the load. When point A of the
transformer is positive with respect to point C, diode D, conducts in the forward direction as indicated by the

arrows.

When point B is positive (in the negative half of the cycle) with respect to point C, diode D, conducts in the

forward direction and the current flowing through resistor R is in the same direction for both half-cycles.

TR1 D1
DIODE
V1
VSINE L o
D2
RL output
TRAN-2P3S DIODE
P ]

FIGURE 3:FULL WAVE RECTIFIER CIRCUIT
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2.2.3 BRIDGE RECTIFICATION

When input AC signal is applied across the bridge rectifier, during the positive half cycle diodes D1 and D3
as shown in Figure 4 are forward biased and allows electric current while the diodes D2 and D4 are reverse
biased and blocks electric current. On the other hand, during the negative half cycle diodes D2 and D4 are
forward biased and allows electric current while diodes D1 and D3 are reverse biased and blocks electric

current.

During the positive half cycle, the terminal A becomes positive while the terminal B becomes negative. This
causes the diodes D1 and D3 forward biased and at the same time, it causes the diodes D2 and D4 reverse

biased.

During the negative half cycle, the terminal B becomes positive while the terminal A becomes negative.
This causes the diodes D2 and D4 forward biased and at the same time, it causes the diodes D1 and D3

reverse biased.
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FIGURE 4:BRIDGE RECTIFIER

3. PROCEDURE

1.A rough schematic with the manually calculated values of capacitance,resistance,voltage and current was

made on paper.

2.A simulation was made using PROTEUS,in which a centre tapped transformer was used that took

230VAC/50Hz input and gave a total of 24 volt output.
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3.The simulation was run and the required results were verified.If the results did not meet the reqirements of

the project,new values of resistors and capacitors were used to get the desired output.

4 Next,a PCB layout was made using ALTIUM DESIGNER.

5.The prepared PCB layout was transferred to the sheet using toner transfer method.

6.After that 500ml water was boiled in a utensil for about 15 minutes.

7.Small amount of ferric chloride was added to the boiling water.

8.The boiling was stopped and water was allowed to cool down a bit.

9.The PCB board was placed inside ferric chloride solution with the help of tweezers.

10.The tweezers were used to move the PCB inside the solution to ensure maximum contact with chemicals.

11.The PCB was removed when all of the copper had washed away.

12.The board was washed with water to remove any excess solution.

13.The scrubber was used to remove the toner.

14.The drill machines in the Project Lab were used to drill holes in the PCB for component placement.

15.All the components were placed and soldered onto the PCB.

16.Next,a reasonable sketch of the Box in which circuit was to be placed was made on paper,clearly

indicating the positions of transformer,fan,switch,LEDs and voltmeters.

17.Drill machine was used to drill holes through the box,to make windows of appropriate dimensions to

place the voltmeter,fan,LED ,knobs and switch.



4.

5.

SCHEMATIC,PCB LAYOUT:

ﬁ i
=
"
]

Poiemioretar

-
C
I
L.

2

i

Porerliarater
=]

| —
2 0 B
g

3]
i
-+

1
b

Unoltmeter

FIGURE 5:PCB LAYOUT

TESTING

PAGE \* MERGEFORMAT 1




° PAGE \* MERGEFORMAT 1

Figure 6: Testing on 19V and 1A current

6. COST

5.1 COST CALCULATION

6.1.1 LIST OF EXPENDITURES

1. Price of components.

2. Price of single layer Fibre PCB.

3. Cost of fuel to travel to hall road and back to university.
4. Cost of uber if bike was not available.

5. Cost of food if students stayed at university to completed the project after lecture timings.
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NAME QUANTITY |PRICE(PKR) REFERRENCE
Transformer 1 500
1n4007 Diode 5 50
Potentiometers 5 50
Ceramic Resistor |3 150
Switches 2 20
Heat shrinks 5 20
Fuses 4 20
12V DC Fan 1 100
Single-layer Fiber | 1 750
Glass PCB

Soldering Iron 1 240
Soldering Wire 1 200

TOTAL: 2100 PKR

TABLE 1:BILL OF MATERIALS
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6. LEARNINGS

For the first time during the electrical engineering degree,group members went to purchase and use a
transformer in a project.The voltage regulators(Im317 and 337) were used for the first time and their
importance was highlighted and understanding of their working was developed.It was observed that the real
components behave a bit different than the ideal ones,for instance,there is a resistance associated with diodes

capacitors and batteries and they might cause simulated and actual results to differ.

7.  CONCLUSION

The aim of the project was to develop and design a dual DC power Supply.The voltage regulators were used
at the end of the rectifier circuit with capacitor filters,to regulate and smoothen the ripple. It was observed
that there was a difference between the actual and simulation results.It was concluded that the difference was
due to the real behaviour of components.Thus,for future projects,students must first make a trial circuit on
breadboard for testing,before making a PCB.The power supply developed and designed in the project can be
used yo supply DC voltage to various circuits,and if modified a bit,can also be used as a mobile phone

battery charger,
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