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Experiment No.: 1

..1'1 AIM: To study and plot volt-ampere characteristics of P-N junction diode.

1.2 APPARATUS REQUIRED:

Table.1: Apparatus required

i O Equipment Name Range Qty
1
Bread Board i |
y) Regulated Power Supply 0-30V DC 1
3 Diodes 1N 4007(Si) | =~ -----m-- 1
4 Resistor 1KQ), 10K 1
B Digital Ammeter 0-200pA/20mA 1
6 Digital Voltmeter 0-2v/20vV DC 1
1.3 Theory: - ) ' ' -

Donor impurities (penta-valent) are introduced into one-side and acceptor impurities
into the other side of a single crystal of an intrinsic semiconductor to form a p-n diode with a
Junction called depletion region (this region is depleted off the charge carriers). This Region
gives rise to a potential barrier VU called Cut- in Voltage. This is the voltage across the
diode at which it starts conducting. It can conduct beyond this Potential. ’

The P-N junction supports uni-directional current flow. If +ve terminal of the input supply is
connected to anode (P-side) and —ve terminal of the input supply is connected to cathode
(N- side) then diode is said to be forward biased. In this condition the height of the potential
barrier at the junction is lowered by an amount equal to given forward biasing voltage. Both
the holes from p-side and electrons from n-side cross the junction simultaneously and
constitute a forward current (injected minority current — due to holes crossing the junction
and entering N-side of the diode, due to electrons crossing the junction and entering P-side of
the diode). Assuming current flowing through the diode to be very large, the diode can be

ThiS‘ condition an amount equal to reverse biasing voltage increases the height of the potential
arrier at the junction. Both the holes on p-side and electrons on n-side tend to move away
'rom the junction thereby increasing the depleted region. However the process cannot continue
Ndefinitely, thus a small current called reverse saturation current continues to flowin the
ode. This small current is due to thermally generated carriers. Assuming current flowing




through the diode 0 be neplivible \
¢ o be neligible, the diode can be appaimated as an open civuited swareh

The volt-ampere chamcteristics -
I pere characteristics of o diode explamed by following euation

U=lo (Y™ . 1) where

[=current Nowing in the diode lo-reverse saturation curnent

V=voltage appliad to the diode

Vi-volt-equivalent altemperature K T/q= 111,600 26mV (i wom temp).
=l (tor Ge) and 2 (for Si

is observed that Ge di
. ‘li\ n \L]:-\mt::l :h W Ge diode has smaller cut-in-voltage when compared to St diede, The
WOTSC N (b
1eurrent in Ge diode is larger in magnitude when compared to silicon diode

1.4 Circuit Diagram:

1.4.1 Forward Bias PN junction:
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Fig.1 When PN junction is working on forward bins

| 1.4.2 Reverse Bias of PN Junction

10-.‘00 LIIA)

Vs L/ 7~
(0-30V) IN4007 * k v Jmaown
K T=

e —

Fig.2 When PN junction is working on reverse bias



|.5 Procedure:

1.5.1Forward Biased Condition:

1. Connect the circuit as shown in figure (1) using silicon PN Junction diode.

2. Vary Vi gradually in steps of 0.1 volts up to 5volts and note down the
correspondingreadings of Iy,

Step Size is not fixed because of non linear curve and vary the X-axis variable (i.e. if

output variation is more, decrease input step size and vice versa).

Tabulate different forward currents obtained for different forward voltages.

(9%

1.5.2 Reverse biased condition:

1. Connect the circuit as shown in figure (2) using silicon PN Junction diode.

2. Vary Vgradually in steps of 0.5 volts up to 8 volts and note down the
correspondingreadings of |,

. Tabulate different reverse currents obtained for different reverse voltages. (I-= Ve
/R, where Vg is the Voltage across 10KQ) Resistor).

LI

1.6 Observations

1.6.1 Diode in forward biased conditions:

SIL Forward Forward
No RPS Voltage across current
Voltage the diode t.hrough the
Vi (volts) diode Ir (mA)




1.6.2 Diode In reverse hjngeq conditlons:

SL No ‘ Reverse Voltage l:::cfsf
RIS Voltage | across the diode ﬁlruu::l:l!hc
—— L Yl e T (i)
L—ﬁ________‘_\______v___ .

1.7 Graph (Instructions):

I. Take a graph sheet and divide it into 4 equal parts. Mark origin at the center of
thegraph sheet,

2. Nowmark +ve x-axis as Vi
-Vex-axisas V,
+Vey-axisas Iy
-vey-axisas |,

3. Mark the readings tabulated for Si forward biased condition in first Quadrant and
Sireverse biased condition in third Quadrant,

):
1.8 Calculations from Graph:
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7' 1.10 Precautions;

While doing tl
e oxpe
periment do not exceod the ratings of the diode., This may lead todamage

the diode.
Connect voltmeter
meter and Ammeter in correct polaritios as shown In the clreult diagram.

Do not switch ON -
the power supply unloss you have checked the circuit connectionsas per the

clrcult diagram,

1,11 Result:
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Cut in vOltage = v Y
Static forward resistance = .o Q
Dynamic forward resistance = .. £
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How depletion region Is formed In the PN junction?

What are trivalent and pentavalent impurlties?
of Ge or SI?

¢ knee voltage? Specify its value in case
? What is itrequired?

What is cut-in o
and maximum reverse voltage

What Is maximum forward current

What is leakage current?
How does PN-junction diode acts as a switch?
what is the effect of temperature inthe dlode reverse characteristics?

What Is break down voltage?
What is incremental resistance of adlode?

10, What is diode equation?



