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Basic UJT relaxation o=cillator
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Fig.3-2 UJT relaxation oscillator
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Fig.23-8 UJT ascillator with JFET constant-current source
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Fig.3-6 Additional transistor for Vv elimination
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Fig.3-T Negative pulse output with wide
amplitude range and narrow duration
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Fig.3-8 Darlington emitter follower to minimiza the load effact
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The range of R is therefore limited batween Rgjmey 80d Ry, In general, the value of 2 or 3
times Rgme is & reasonable value of Re to locate the load line in the negative resistance
region,

(2} Defermining Cx

Before determining the capacitor walue, we first discuss the path of operation of the
UJT in the relaxation oscillator circuit to examine the effect of the charging
capacitor.

Fig. 3-11 shows the static We-lp characieristic of the UJT discussed previously and
the dynamic path of operation. When tha capacitor voltage raa-;'haa Ve (point B), the
UJT goes on and intends to operate at the point of intarsection of the corresponding
load line with the device characteristic in the negative resistance region. Since the
capacitor voltage can not drop abruptly, thus the operating point would be an abrupt

transition at constant voltage to poimt C. The time interval from B te C is callad the
turn-on time of the UJT and typically less than 1uS.
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Fig-3-12 & sat of the path of operation with various Cg
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Fig.3-14 R1 output voltage vs Cg with R1 as parameter
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Fig.3-16 Temperaturs vs frequency variation with R2 as parameter
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Fig.3-17 Basic UJT time delay circuit
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Fig.3-18 Time delay circuits
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UJT CECILLATOR CIGUTT & TIMER: SWITTH

Fig.3-19 Experiment circuit
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Fig.3-20 Triggering pulse synchronize with line voltage
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Table 31
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Table 3-2
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B1 __E(1) E(2)
W
i T
Table 3.5
| B1
"". W
I
] T 1] T

PDF created with pdfFactory Pro trial version www.pdffactory.com

32



http://www.pdffactory.com

Table 3-8
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SUMMERY

The operation of UJT relaxation oscillator and timer circuits was axamined. You
have seen the slight difference between the caleulated T and the measured T values

This is caused by the electrolytic capacitors that exist inherent error of capacitance.

In step 15, you have observed the voltage waveform across the capacitor and the
values of Vy and Ve. It is a typical manner to obtain the important parameters of UJT
from actual output waveforms. The following example ofters a further understanding

of thig manner.

Example 3-2 Design a UJT relaxation oscillator having the pericd of ascillation
T=5mS (f =200Hz) with Vaa=10¥, and determine the parametars of the UJT: (1) Vv,
(2) Vp, (3) 0, (4) Iy, and (5) .
Solution:
Wa choosa Re=50K0 (approximately the average value of Rg . and Rgqq), then
determing Ce by the charging time-constant formula

T=Ce X Re
Taking T and Rg values into the equation

5mS =Cg x 50K

5w« q0°
Cp s—t = |
. 50 » 10 0.01uF

The UJT relaxation oscillater is designed as shown in Fig. 3-21(a). The voltage

waveforms displayed on scope are shown in Fig. 3-21(b). From Ve waveform, we

obtain
{1) Wy = 1.5V
(2) Ve = 7.5V
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Fig.3-21 UJT ralaxation oscillator and voltage wavaforms
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QUATIONS
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