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® Defend the relaxation oscillator by using UJT.

® In the relaxation oscillator by using UJT determine the output frequency if R=1kQ,
C=0.5uF, n=0.65.
® Design relaxation oscillator by using UJT has the following data :
Vcc=12V ,n=0.63, RBB=6KQ ,Vv=1V,
Ip=0.5mA , Iv=4uA , T=500us

The Unifunction transistor
L gl galal ) giu 31 5
|

_

»  Transistor symbols and physical — structure

A three terminal device whose construction is shown below :

B2
| Base2
E
Emitte H ¢
I B1
Basel
construct Symbol

It has only one PN junction therefore its characteristics is different from those of either
BJT or FET.

» Equivalent circuit vd Re2 'T
State ON: N VBB
Ve 2 Vg + Vy
VE Rs1
Vrs1=N *Vss

» UJT characteristic { v-I curve }

Rgp = Rp1 + Rp;

Rg1 _ Rpy

n=xz

BB  Rpi1tRp2

n:intirsic standoff ratio

n is determined by the manufacturer and it lies between (0.5-0.75 ) .
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A
Ve Negative

I:=0 Ve=n Vgg V, | m Fesistance Saturation
When Ve < n Vg i region i region

Ve=V,, or above Cut off region —F— | i

then transistor triggered i i

and IET Ve l And transistor i i

Exhibits negative resistance v i i

( 1 1 a
Iy Iy Ie

Comments: - the value of n determines the peak point (Ficging) voltage Vp and is related to V,
By the following formula: U

Vp= n VBB+ VD

As long as the applied emitter voltage Vi is less than ( n Vgz+Vp) there is no emitter current
because the PN junction is not forward biased . The value of emitter voltage that causes the
PN junction to become forward biased is called Vp {peak point voltage}.

» The UJT Application

The UJT can be used as trigger device for SCR s and triac’s . Other applications include non-
sinusoidal oscillators, saw tooth generators, phase control and timing circuits .

Relaxation Oscillator: ? VBB

3 ?

1- Circuit diagram :

uJr

RN —

2- Operation: when D.C power is applied, the capacitor C charge exponentially through R;
until it reaches the peak point voltage V, at this point the PN junction becomes forward
biased and the emitter characteristics goes the negative resistance region (i.e.Ve |and I¢| )
the capacitor then quickly discharges through R> when the capacitor voltage decreases to

the valley point V,,, the UJT turns off the capacitor to charge again and the cycle
repeated .
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3- Input and output wave form Ve

The periodic time (T)of the oscillation can
Calculated by the following formula:

. X
T—R*C*lnm k ‘\ h
< t

Conditions for turn- on and turn-off
In the relaxation oscillator shown certain conditions must be met the UJT to reliably turn on
and off:

1- To ensure turn-on, R; must not limit Ic at the peak point to less than Ip to ensure this; the

"t

voltage drop acrossR; at the peak point should be greater than IpR;. Thus the condition for
turn-on is: Vigs-Vp> IpR;

(Vep—Vp)
1P
2-To ensure turn-off of the UJT at the valley point,, R, must be large enough that |- (at the

Or Rs<

valley point ) can decrease below the specified value of |, .this means that the voltage across
R; at the valley point must be less than I R, .thus the condition for turn —off is :

Vgg —V, <I,R,

VBB-V
Or AR1 >’£——H7JQ
So, for proper turn-on and turn-off, R; must be in this range

Vg —V Vgg —V
BB P >>R1 > BB v
I, I,

EX :- In the Relaxation Oscillator circuit shown below determine a value of R1 that will ensure proper turn
on and turn-off of the UJT. the characteristics of the UJT exhibit the following values : -
n=0.5,V,=1v ,1,=10 mA, 1,=20 pA , V,=14v , V=30V ves
Solution:  J

R1

Vpp—V Vgg—V
I, I,

uT

N

30-14 30-1

201 1~ 10m C

|
g

800KQ > R, > 2.9KQ

as you can see,R; has quite a wide range of possible value that will work .
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Note: since V, =n Vgg+Vp And because varies with temperature. And Vpis temperature
dependent the stabilization of V, is achieved by adding a small resistor in series with (B;) its
value is given by an Approximate

O0.7RBB
Rs =
nNVBB

This circuit has the advantages of stability since that the oscillator frequency does not

Typical circuit

affected by the small change in supply voltage and does not depend on temperature
changes. ? Ve

I I
RDOt / RS

R1

R:

Home Work

Design a trigger circuit using UJT to operate at 5 KHz .Data for the UJT used is:
1,=2nA, I,=1mA, n=0.7,Vgs =30 V ,Rp5 =9K Q.
Note: The design of oscillator means selection of R; , C ,R,, R

Examples:
EX1: for the circuit shown below,(n = 0.5) for the UJT Vgg=20v
find T, f, and Vo1, l
1
T =R,Cln— |
1 1-7 . R=39 kO 3’ g RZ-GBOQ
=39+10%x0.1+107%In——
= 2.7msec Vor & — VD=0-3~ —
1 1 0
fo=7= 27005 — 370 Hz C1=0.1 pf == 2 R27kQ
Vou=m*Vgg+Vp=0.5%20+0.6=10.6V =
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EX :- A2N2646 UIJT transistor is used to construct an oscillator as shown in the circuit below ,
find :
1. least and largest frequency that can be generated .

2. voltage on capacitor . Vgg= 12V

3. Draw circuit wave forms. l
solution : Rpot

_ 1 100 KQ ‘é R,=470Q
T = RC lnrn R1=2.2k <
T = (Ry + Ryo)Cln— o — n=0.65

1 pot 1-7n Vc m — Vo
=0.1 pf =F »
Gt 2 R,;=1000

1
1-0.65

Toax = (2.2%103+100x103) 0.1+ 1076 [n
=102.2*%0.1%1.049 m Sec. =10.729 mSec

1 1
o fmin = = — = 93.2HZ
Tmax  10.729%1073

Toin = (2.2 %103 +0) 0.1+ 1076 In——  =0.23mSec

1-0.6
1 1
= — =4.33KHz
Tmin  0.23¥1073

VC = anB+ VD =0.65*12+ 0.6 = 4.8V

fmax -

oyl Ll

% Draw the input output waveform for relaxation oscillator by using UJT.

% For the circuit shown find the period of wave form given that, n=0.5.

PvBB
| I
37k0
5kQ /{7
1kQ
0.5uF 7800
|
—
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