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UNIJUNCTION TRANSISTOR (UJT):

« The Uni-junction Transistor (UJT) is a solid-state, three-terminal device.

« UJT is constructed using P-type and N-type semiconductor materials.

* Ithas asingle PN-junction formed within the main N-type channel.
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Equivalent circuit of UJT

With no voltage applied to the (UJT) the inter base resistance (Rgg) is given by: |B2 B

Rpp = Rp1 + Rp;

The voltage across Rpq IS given by:

e ———

7 Kpp N
Vi=Vgpp X’ Facka
- - VBB
Here, n is termed as an intrinsic standoff ratio and is given by,
Rpq
n= VE
Rp1 + Rp;

where 1 usually between 0.51 and 0. 82

V,=nVgg wherel,is called stand of f voltage

= B
the forward voltage drop across silicon diode Vp = 0.7V !
VE=Vp+nVgp =Vp Peak point voltage
When V< nVpgp -~ PN is reverse biased IE is negative. UJT OFF: When I;< Ip

When Vg >nVgp - PN is forward & biased IE is positive. UJT ON : When I, > Ip




D)

The intrinsic stand - off ration for a (UJT) is determined to be (0.6) if the inter -
base resistance is 10 KQ What are the value of Rg; and Rg-,

H Ex1:

Rus =Ry, + Ry, =10KQ , 1=06
" = Rp4
Rpi1 + Rpy
Rpq
0.6 =
10KQ

6 KQ+ Ry, =10 KQ |:> R., =10 KQ - 6 KO |:> Ry, = 4 KQ

U Home work(1) A (UJT) has 10 V between the bases. If the intrinsic stand -off ration is (0.65)
find the value of stand off voltage. What will be the peak -point voltage. if the
forward voltage drop in the p-n junction is 0.7 v




Characteristics of Unijunction transistor

Cut-offA Negative  Saturation
» The characteristic curve of the UJT shows the relationship ) region | | resistance | region
between emitter voltage (V) and emitter current (Ig). v | " region |
pL~
 In the cut-off region, the emitter current (Iz) remains below >“: - /t
the leakage current (I,). g | Te——
=
O
« Conduction begins when the emitter voltage (Vg) reaches =
Q
the peak voltage (Vp). £ Valley point
£
. (NN
« After the peak voltage, as the emitter current (1)
Increases, the resistance of Rz, decreases. |  [JVy === ==

« This decrease in Rg; demonstrates negative resistance g OIS Curre”té's
in the negative resistance region. ) PN :

VD = Channel
IEO- » RB?

* Once the valley point is reached, the device entersthe  ,£= > + v, Emer
saturation region, where further increases in emitter ; ® -
current (I) occur with little change in voltage. : by |

B-
o O

— B, Construction



Applications of UJT

(e}

e UJT is mainly used as a trigger for SCRs and Triacs in AC power control.

(MOTOR, LAMP

HEATER OR

SOME OTHER
scr  DEVICE)

 |t’s used in gate pulse generation, timing circuits, and ____
trigger generators. T

« UJT applications include sawtooth generators, oscillators
and phase control.

« The simplest UJT circuit is the Relaxation Oscillator, producing
non-sinusoidal waveforms.




Relaxation Oscillator
. : . : r Vs
« A UJT relaxation oscillator is a simple circuit that generates o
non-sinusoidal waveforms (usually sawtooth or pulse). R, é R,
. . ) Megatve Pulse
It works by charging a capacitor through a resistor. When T v 1
the capacitor voltage reaches a certain threshold, the UJT | E E, = _}
turns on,
Ve=nVpgp+Vp =Vp - .
. . . . . + "".I"; \ J
« discharging the capacitor rapidly and creating a sharp i B ‘vm AN
- R Fositive Pulse
pulse.
(e (1-e )
Ve ="Vpp\e RsC Ve =Vpg\1 —e R3C
Discharge at certain time charge at certain time Von
» This process repeats, producing an oscillating output. i
» The frequency of oscillation is controlled by the resistor Ve
. . F
and capacitor values (Time Constant). t(s)
_ 1
T=R3C T = R;CIn(——
1 =y S
F=— F:the frequency (HZ) .
T t(s)




U Ex 2: 1 For the circuit Shown find T, F, V,, using n=0.5

‘vwzov
1
T = R3Cln (m)
T =39kQ x 0.1uf x In ( 1 _10- 5> R,=39 k Q‘s §R2=680.Q
T=2.7ms v O -
o1 Vo081 —
G 1 " Vo
T Ci=0.4 pf =
po 1 ‘ S RE2TKQ)
- 2.7ms
F=370HZ

Vo =mVpg +Vp

V,=0.5%x20+0.6

V,=10.6V




[0)

VBB = 30v

U Home work(2)

For the circuit Shown find T, f, Vo, using n = 0.6




HW Using the UJT to construct an oscillator as shown below, calculate: ”QXJ*\&
1- Minimum & Maximum frequency of pulses which can be generated.  Hpot /gr

3 2- Maximum capacitor voltage. K~
, R, 34700
T = (Rg + Rpot)Cln(lTn) R é R3 |
- _ s 7 2088
Minimum frequency Maximum frequency / , ;g 6‘V\> X .
When R,,,; = 00 When R,,,; = 2.2 KQ e

Complete the solution

ANSWEers:
1- 93.2Hz, 4.33 kHz
2- 8.4V



[0)

H Home work(4)

The data sheet for a 2N2646 Unijunction transistor gives the intrinsic stand-off ratio as
0.65. If a 100nF capacitor is used to generate the timing pulses, calculate the timing
resistor required to produce an oscillation frequency of 100Hz.



