MINISHHIGHER EDUCATION & SCIENTIEM&-RESEARCH
e DIYALA UNIVERSITY :
COLLEGE OF ENGINEERING

PRACTICAL EXPERIMENTS

J\
POWER ELECTRONIC

FOR STUDENTS OF THIRD STAGE

EXPERIMENT NO.5

EXPERIMENT NA.PUT OSCILLATOR &
TIMER CIRCUITS

EREEERERN -\ O11AMED ABD ALLA KHALID

HASSAN ALI TAEEH
AMMAR AHMED AlL- MAFRAJY

i — —— — — — ————————
THE RESPONSIBIERS OF POUWER ELECTRONIC LABORATORY

OIDEST CHIEF ENGINEER.

OIDEST TECHNICAL MANEGER.

I E——

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



http://www.pdffactory.com

SEQUANCE NO. PAGE NO.

OBJECTIVE

DISCUSSION

EQUIPMENT REQUIRED

PROCEDURE

CONCLUSION

SOLVED QUATION

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



http://www.pdffactory.com

A WORD OF THE CHIEF OF ELECTRICAL POWER & MACHINE DEPARTMENT

Dear students h._"E i
o i' -

I'm hoping o 535 \ be n— nefit from studying this experiment.

ask your _* Lp Iems that will accrued in
¥
I"

connec ' I”
- |"-J':‘t ..'
== By

look plea -ugq_.t-,,-

i ﬁ.!. ‘ y - _ _

You must suecess gasuren isWolr followed according

.. : ‘.rll B " .h =1

to the experi r-,'-_

products S to'be gnabl

dlscussmn |II eI -o aTSta %-CON ,be
remembered yburjanswersmd '1:’:1'::} '

|a e
Go < oE

|

the Chief of electrical power & machine departmen{ I' |-.

PH.D |

NISREAN KHAMMASS SABAE

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



http://www.pdffactory.com

e — Re<HR

v St A A
=1 VY

Fig.5-1 Basic PUT relaxation oscillator
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V-V V-V
t = Rylarln | m%-]:ﬁrﬂ-ln-[ U_LTE:- = e (5-1)

where Wy = valley voltage
Vs = pdak voltage

n = intrinsic stand-off ratio
1 = offset voltage

If W=>Vy and (V-nV) >>Vy, Eq. (5=1) can be rewritten in

t = ReCqrln (1,7(1 - m))... ... . o ()
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Fig.5-2 A sllicon diode in tha gate circult for
improving the frequency stability

lg= VIR, (mA)

Fig.5-3 Rsvsls and Iy
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Fig.5-4 Circuit for low |= and high Iy
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¥a
Static load line (RT)

Dynamic load line (RT/RGT)

-
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Fig.5-5 PUT anode characteristics and load lines

VeV V-V 10
—IFE}'HT}E |IIIIII }{ 5:-;1 }--- T T R TRy TTR AT TT "l:EF4]

Fig.5-8 Vo vs V with C as parameter
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Fig.5-7 Relationship batween Rg and Iz and Iy
Design Example for PUT Relaxation Oscillator

Fig.-5-8 PUT relaxation oscillater for design example
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Tahle 5-1

E‘Hbduﬂ

Example

1. List the requirements of the PUT
oscillator such as:
Supply voltage V=7
Frequency t=7
Max. operating temperature
Tmax = 7
Min. operating temperature
Tmin =9

1. Refarring to Fig.6-8, assume
that
V=12V
f=1KHz
Tmax = 50°C
Tmin = -25°C

2. Since f = 1KHz, use 2NBD27

2. Select a suitable PUT
3. Calculate the period of oscillation
t=1 /1

3.t=11=1m§

4. Determine n value and R:Ct time

constant

N V - Wy
t=R{Cqn [ YRTER )
In ganaral, Vv = 1.0V and
Vr= 05V

i n=0.63 and V >= BY, then
t =Ry Cy

4 Pick = 0.83
Since V >= BY,
MRy CreimsS

5. Determine Ry and Cy.

5. Let Ry = 100KQ and

Generally, a large Rr and small Cy Cy=0.01uF
are desired.
6. Calculate the currents in R1 at paak| 6.
and valley points.
V-V -V " 12-0 63x12-0 5
Iap = Ry lae 100K S
V-V 12-1
Iy = e
= Ri v == lgox - 110KA

7. Datermine |Ip and Iv values under

the worst ¢ase,

® [p(Tmin) < I

+

®lv(Tmax) > Ly ( —:I% )
CrinnF (10°F)
The worst case :
(1) Ip at min. temperature

(2) Iv at max. temperature

® p (-25°C) < 30pA
oo 12110 o 010
® |v (50°C ) »110 5410
v (50°C) > 14Tph
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Table 51 (Continuad)

g. Determine IF and IV in normal

condibion
® [p(25°C) < p(Tmin)
Typsl vake at Trmin
Ie(Trmax)
® |v(25°C) <
s Typical value affmax

Typical values of |p and Iv aré found
in Fig. 8-7{a) and (b}, respectivaly.

The required Rg curve must meet the
condition of R < 0, 1R+,

&. From the curve of Rg=10KQin
Fig.B-7, wa oblain

Ip{-25°C) =2.8uA typlcal

Therefora

3
8 |p{25°C) < 2 BuA
Ip(25°C) < 14pA
147
0.BuA
Iw(25°C) > 184pA

® Ivy(25°C) >

8. Detarmine Rgmin from Fig.6-3(a) and
the conditien in step 8.
Rgmin=__ 7

8. Since Ip(2C)<14pA, then
Rgmin = 7000,

10. Determing the minimum value of |3

101w (25°C)=> 18408

from Fig.6-3(b} and item in step 8.
Then calculate Rgmax, Igmin =4.5 mA
v 0.83x12
Ramax = : Rgmax = — = 168K}
lglmim} .
11. Select R; value between Rymax 11. Use Rg=1.2K(}
and Rgmin.
Since the power dissipation is
inversely propartional to Ry, & large
Ry is requirad.
12. Calculate R2 and R1. 12. e 1.2K0 o
= 083 = 1.8K{1,
R2 =—D8 pick 1.8KQ
n
0.63
Ri=(—1— )R S
{ 1_ﬂ} F R2= ( I_D_Ea}m_ﬂﬂn

= 3 0K, use IKND

13. Draw the circuit.

13. As shown in Fig.5-8.
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Fig.5-9 Circuit designed by following the procedurs in Table 5-1

Quick Design for UJT Relaxation Oseillator

Table 5-2  Quick dasign for ZNGO2T(M EUZ1)
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CcT 18F 10nF = 100nF
RT RZ(max
10K 300 330
12K 330 380
15K 300 390 470
18K 330 380 560
22K 380 470 880
27K 470 560 820
33K 560 680 1K
39K 680 820 1.2K
47K 820 1K 1.5K
56K 1K 1.5K 1.8K
68K 1.2K 1.8K 2.2K
82K 15K 22K 33K
100K 2.2K 33K 47K
120K 27K 39K 58K
150K 33K 4 7K 6.8K
180K 47K 6.8K 10K
220K 5.6K B.2K 12K
270K B.2K 12K 18K
JI0K 12K 18K 27K
380K 18K 27K 39K
470K 22K 33K 47K
SB60K 33K 47K GEK
BB0K 4TK BEK 100K,
B20K BEK 100K 150K
iM 82K 120K 180K
11
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Table §=3 Quick design for 2NG0ZB(MEU22
N inF 10nF * = 100nF
RT R2{max)
22K 330
2TK =00 300
33K 330 AT0
39K 380 580
47K 470 &80
SEK 300 &0 g20
EEK 470 &80 1K
2z 560 820 12K
100K 820 1K 1.5K
120K 1K 1.2K 1.8K
150K 1.2K 1.5K 22K
180K 1. 5K , 1.BK 2.7K
220K 1.8K 2.7K 3.3K
270K 2.7K 2.0K 4 7TK
330K 3.3K 4 7K 5.BK
90K 4 TK B Bk 10
ATOK & 8k B 2K 1 55K
580K B2K 12K 18K
EBOK 10K 15K 22K
B2OK 12K 18K 27K
184 18K 27K TPk
1.5M 33K 4TH A
2.2M 58K BZK 20K
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Fig.5-10 Various PUT timer circuits
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Fig.B-11  PUT timer with timing network in gate circuit
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Figi.6-12 Experiment circuit
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Table 5-4

Vi Vi
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Table 5.8
Vi | RS AR v e
v v
e O A L T
i 0
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Table 5-&
'.i'li Vﬁ

Table 5-7

Vs 1"'!5.
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Table 5-8
Vi | Vi
v |V
T |
0 0
Tabla &-8
A K
Vi "
] e T
0 i
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