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The Experimental Results of the Blocking Oscillator 

Takeji SATO 

(Received on 31 October， 1981) 

This paper describes the analysis and the experimental results of the blocking 

oscillator with the pulse transformer. The analysis and the experiments釘ein good 

agreement with each other. 

1 . Introduction 

The application of the pulse transformer to an electronic circuit is able to simplify the circuit 

configuration， and it is possible to compose the electronic circuit which is essential to use the trans-

former in consequence. In this paper， the blocking oscillator that is the typical example of the wave 

generation circuit by me加 sof the transformer being adopted， we aUend to the roles of the trans-

former， and examine the pulse wave 

2. The equivalent Circuit 2) 

The pulse transformer is a kind of a wide band device which has the object in transrnit the 

wave. In the case of the preparation of the equivalent circuit for the analysis of the transformer， 

it is impossible for us to determine the circuit entirely. As the method which was done for a long 

time relatively， the lumped circuit for that of approximation was used. Recently the method as the 

distributed circuit is held. For usual electronic circuit， lumped one is better for the reason of a 

simple and easy way. Thus we shall use the theories introduced by the lumped circuit. Th巴 circuit

as was mentioned above is shown in Fig. 1. 
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Fig. 1 810cking Oscillator 
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3. The Oscillators2) 

Since being the most simplicity， the transistor circuit is used under the condition of the saturation. 

The kind of circuit we mention here will be in common with a transistor saturation type， and a clamp. 

3 • 1 Common-emitter connection 
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Fig. 2 Common-emitter connection and the equivalent circuit 

This circuit is named βlimit type， and is shown in Fig. 2. Although it may be correct that the 

internal、resistanceof a transistor is contained tοthat of the outer circuit， since we give the enough 

larger one as the outer， the internal is canceled out. We ass山田 that the pulse width " is wider 

enough than the transistor storage time. Then 

iB=n hyq，n 、 (1)
where ss =the value at the bottom condition when the transistor characteristics 伊 tout from the 

saturation region， that is， the value at the point which causes the reverse regeneration 

The primary voltage of the transformer is 
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(2) 

where iL =exciting current on the transformer 

We can take the first appro氾mation，if the exciting current increases linearly. Using the above con-

dition. _ ir 
v=L子 (3)

Reffering to the above equation， for the pulse width 

iL=ぞ (4)

Since the bottonung is when the collector current ic is equal to the sSiB， 

ic=ssiB=号+i山 o (5) 
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Substituting above two equations ( 3 ) and ( 4 ) Into the equation ( 5 )， 

車工LL-=- ~/?2 __.， +v工+土 τ=Lji. nss-1 -L)(6) 
ー L' Ro' • ~ l n2 RB + RE( 1 + ss) Ro J 

Consequently above equation does not∞ntain Vl and 凶veno connection wi出 thesource voltage. 
More we can now find the pulse width 由pendson the load. Output voltage at the collector side 

equals v， when the negative pulse appears. The voltage is then 

v=Ec一iERE-V CE( s) (7) 

Still more the output at the emitter is 

VE=iERE 

The voltage is here positive pulse. About the output of collctor side， in general， since the ringing 

oscillation by the leakage inductance and equivalent capacitance of the transformer will superpose on 

the output， it is desirable to use the output at the emitter terminal. In the above case， Ro in the 

equation ( 6 ) has only meaning of the dumping resistance. And we may cancel out this term， if 

it is not necessary to keep the dumping phenomena on the primary. 

In practice， the quantities used in the blocking oscillator are 

L=16.7mH， Ec=8.5V， EB=2.5V， RE=20Q， RB=lKQ， Ro=3KQ， n=2，βB三100

As stated， according to the experimental results， collctor voltage Ec little affected to the pulse width， 

but base voltage gives some influence on the width. More experimental pulse width is shown in 

reasonably good agreement with that of the equation ( 6) theoretical value ，=0. 27ms， and the 
experimental ，=0.3ms. 

3・2 Common-base connection 
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Fig. 3 Common-base connection and the equivalent circuit 

This circuit is also called alpha lirnit. This connection being shown in Fig. 3， the analytical meth-

od is similar to that of the common ernitter. The transistor casts off the saturation， ernitter current 

decreasing gradually， and at last reverse regeneration will occur. If we put a. as th巴 hfb，forward 

current gam parameter， in which comes about the reg巴neration，we hav巴
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iR =_ _ v/n 
h ー

'" RE + RB ( 1 -as ) (8) 
IE 

IC=ロsIE =τ+IL +10 

Using the equations ( 4 ) and ( 8 )， the pulse width is d巴terminedsimply as 

，=L ~.よ nas ー l--土!
ln2 RE+RB(l-as) RoJ 

(9) 

The good agreement is also easily obtained in above case similarly to the common emitter. As the 

expen町lent，

L=16.7mH， Ec=9.5V， EB=4.0V， RE=30Q， RB=500Q， Ro=3KQ， n=2， as;;:;0.9， 

as = 0 .99 and the theor巴ticalτ=111.3μsand the experimental T = 115μs. 

3 • 3 Common-collector connection 
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Fig. 4 Common-collector connection and the equivalent circuit 

In the circuit shown in Fig. 4， taking the sam巴 methodas was previously， it is found that 

iR ==_in-l)v 
B=忌+RE(1 +ss 日目 iE = (1 -β's) iB = niB + iL + io 

Making the 叩 bstitutionof the equations ( 4 ) and ( 10 ) into the above equation， we have 

j βs + 1ー上 1 1 ，= L i (n-1 ) 1" ~ ，~ n 一言~ f 00 
l . . RB + RE( 1 +β's) .Ko) 

We have not always the good agreement on the pulse width given by the th閃 reticaland experimen 

tal value in the case : the value of the former is 0 .499mS， while仕lelatter is O. 22mS • 
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