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ZENER DIODE CHARACERISTICS APPARATUS

(FORWARD & REVERSE)

Zener Diode Characteristics Apparatus has been designed to study
Forward & Reverse Bias characteristics of a Zener Diode.

The Instrument comprises of the following built in parts:-

1. One continously variable DC regulated power supply of 0-15V.

2. Two moving coil meters are mounted on front panel to measure voltage & current.

3. One series resistance & one zener diode of 8.2 V has been provided on front
panel.

THEORY

A rectifier with appropriate filter serves as a good source of DC output. However, the
major disadvantage of such a power supply is that the output vo .aye changes with the
variations in the input voltage or load. Thus if the input voltage increases, the DC output
voltage of the rectifier also increases. Similarly, if the ioad current increases, the output
voltage falls due to the voltage drop in the rectifying element, filter chokes, transforrner
vending etc. In many electronic applications, it is desired that the output voltage should
remain constant regardless of the variations in the input village or load, in order to
ensure this, a voltage stabilising device, called voltage stabilser is used. Several
stabilising circuits have been designed but only Zener Diode as a voltage stabilizer will
be discussed.

When the reverse bias cm a crystal diode is increased, a critical voltage, emailed
breakdown voltage is reached where the reverse current increases sharply to a high
value. The breakdown region is the knee of the reverse characteristics. The satisfactory
explanation of this breakdown of the junction was first given by the American scientist C
Zener. Therefore, the breakdown voltage is sometimes called, zener voltage and the
sudden increase in current is known as Zener current.

The breakdown or Zener voltage depends upon the amount of doping. If the
diode is heavily doped, depletion layer will be thin and consequently the breakdown of
the junction will occur at a iov^er reverse voitage on the other hand, a lightly doped diode
has a higher breakdowji voltage. When an ordinary crystal diode is properly doped so
that it has a sharp breakdown voltage, it is called Zener Diode.



-kl

!(■

'  I

(i)

/* properly doped crystal diode which has a sharp breakdown voltage Is
known as a Zener Diode.

Zener Diode is ius< like an ordinal diode except that the bar Is turned into Z-shape.The following points may be noted about the zener lo

A zener diode is like an ordinary diode except ttrat it is properly doped so as
A «is always reverse biased.
A zener diode has sharp breakdown voltage, called zener voltage z^

out

o Tcnor Hinde excoeds the breakdown voltage Vz, theWhen the reverse volW across ^ ,5 vertical. It means that
current increases J vr'even though the current through it changes.
Sfo'Tn" an ideal zener may be represented by a battery of
voltage Vz

procedure

(ii)
(ill)
(iv)
(V)

pnR pQRWARP BIAS CHARACTEPISIiCS
Make all the connection as shown in fig.la.

Select the current meter to 15 mA range using toggle switche.
Switch on the instrument and set the voltage to 0 volts.
Increase the voltage slowly and note down the corresponding current. Note down

1.

2.

3.

4.
the observation in table no. 1.

Plot a graph between voltage and current as shown in fig. lb.
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FIG 1b

FOR REVERSE BIAS CHARACTERISTICS

1.

2.

3.

4.

Make all the connections as shown in fig.2a. Initially keep the current meter on
1 SOtrA range.

Switch on the instrument & set the voltage to 0 volts.
Increase the voltage slowly & note down the corresponding current. As soon as
the current increases beyond the current meter range, change the scale of the
current meter to 15mA range using toggle switch. Note down the obserw'ations in
table no. 2-

Keep on increasing the voitage till current is rising uniformly. At a particuiar
voltage, current rises abruptly. This is called Zener Breakdown Voltage of PN
Junction Diode.

Plot a graph between V & t for reverse characteristics as shown in fig. 2b.

RS

15V-

.AA/V
V V V

f K

uA/ mA
•  +

-( /']—

VJ 15V
+

FIG 2a

r

SR. REVERSE reverse^
NO. VOLTAGE CURRENT

1.

2.

3.

A
•r.

I 5. y

X'
VOLTAGE TABLE NO. 2

•/

/

FIG 2b

z
III

K
CC

O

r

1.

2.

STANDERD ACCESSORIES

Six single point patchcords.
Instruction manual.
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Verification of Truth Table of 'AND'GATI^

1. Connect A and B inputs of AND Gate to logic inputs. '0' and '0" as shown in the
truth table for AND Gate . Also connect output of AND Gate to output Indicator.

2. Switch ON the instrument using OFF / ON toggle switch provided on front panel.

3. Observe the output indicator. If it glows the indication is that the output is in state
'1' and if it does not glov/ the indication is that the output is in state '0'.

4. Similarly verify the output for other combinations of inputs 'A' and 'B' as shown in
the Truth Table. 2 Input 'AND" GATE

o—
INPUT

O—

AND GATE

OUTPUT

OUTPUT

INDICATOR

A B

A

Y

0 0 0

"ZI_. 0 1 0

— 1 0 0

1 1 1

Similarly Truth Tables for 'OR' & 'NOT' Gates can be verified

OR GATE

2 Input 'OR" GATE

OUTPUT

o  o— "
OUTPUT

ItlDICATOR

c

A B Y

0 0 0

0 1 1

■I 0 1

1
V

1
,  ,

1
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•NOT" GATE

not GATE
OUTPUT

OUTPUT
INDICATOR

C A
A Y

0 1

1 0
V

^jggtigaoUVUtliah!^^ ■NAND-Gatg;
output of 'AND' gate to the Input of NOT gate, Inputs of AND gate willConnect nAND gate & Output of NOT gate will become Output of NAND

pecorne mp
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NAND GATE
2 Input "NAND" GATE
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INPUT
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Verification of Truth Table of 'NOR' TintP ;

A_ B

1  ̂

Y

"0 0 1

0 1 1

1 0 1

1
V

1 0
.. y

7. Connect output of 'OR' Ga^e to the Input of NOT Gate Inputs of OR r.to n
beco,™ inputs ol NOR Gale & Output of NOT Gate will boconte OulM ot NOR

2 input 'NOR" GATE
8 P. roceed as per Sr No. 1-4.
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INPUT lOR
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O-T- NOT

NOR GATE

OUTPUT p.//!
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OUTPUT
INDICATOR

Standard Accessories ;
1. 4 Single point Patch Cords.
2. Instruction Manual

n.
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'0 0
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0 1 0

1 0 0

1 1 0
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Zener Diode Cha'actehstics Apparatus has been designed to study
Forward & Reverse Bias characteristics of a Zener Diode.

The Instrument comprises of the following built in parts:-

1. One continously variable DC regulated power supply of 0-15V.

2. Two moving coil meters are mounted on front panel to measure voltage & current.

3. One series resistance & one zener diode of 8.2 V has been provided on front
panel.

THEORY

A rectifier with appropriate filter serves as a good source of DC output. However, the
major disadvantage of such a power supply is that the output changes with the
variations in the input voltage or load. Thus if the input voltage increases, the DC output
voltage of the rectifier also increases. Similariy, if the load current increases, the output
voltage falls due to the voltage drop in the rectifying element, filter chokes, transformer
winding etc. In many electronic applications, it is desired that the output voitage should
remain constant regardless of the variations in the input viltage or load. In order to
ensure this, a voltage stabilising device, called voitage stabilser is used. Several
stabilising circuits have been designed but only Zener Diode as a vcitage stabilizer will
be discussed.

When the reverse bias on a crystal diode is increased, a critical voltage, called
breakdown voitage is reached 'vhere the reverse current increases sharply to a high
value. The breakdown region is the knee of the reverse characteristics. The satisfactory
explanation of this breakdown of the junction was first given by the American scientist C.
Zener. Therefore, the breakdown voltage is sometimes called, zener voltage and the
sudden increase in current is known as Zener current.

The breakdown or Zer er voltage depends upon the amount of doping, if the
diode is heavily doped, depletion layer will be thin and consequently the breakdown of
the junction will occur at a lower reverse voitage on the other hand, a lightiy dofjed diode
has a higher breakdown voltage. When an ordinary crystal diode is properly doped so
that ft has a sharp breakdo-wn voltage, it is called Zener Diode.
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