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ABSTRACT

The peaking c1rcu1t is used exten51ve1y in NEM ,
 simulators. It has been shown by Luptonlthat the clrcuit
can be des1gned to give a step function response when the
'_inltlal store is a battery. ThlS paper extends the analysis
for the case where this store is a capacitor, and shows that
a pure exponentlally decaying pulse can be generated when
the source inductance is the only circuit inductance.
ExpreSSLOns -for determining the capac1tance of the peaking
capac1tor and switchlng times are developed




SOLUTION OF PEAKING EQUATION FOR
- FINITE STORAGE CAPACITOR SIZE

The . peaking circuit con31dered in this paper is shown _

7 -in Figure 1. This circuit has been used extensively in pulse =

power appllcatlons to provide a fast r131ng output wave from a'

f storage capacitor having a relatively high inductance. a

: The circuit consists of the capacitor Cj in series’

_e,w1th its 1nductance L, which is switched into a low 1nductance
| ' peaking capac1tor Cz by sw1tch 81 . The circuit is subse-'

' "~ quently switched into a resistive load, 'R , by switch S2.

The circuit will, {in -practice, have some inductance 1n

"1iits output loop. 1In this analysis, this output inductance isg

_assumed to be small enough to be neglected.

The required output from this circult is usuelly a
| pure exponentially decaylng'pulse. ‘This analysis obtalns ‘a
| solution for the’ relationshlp between the parameters of the _
eircuit,- and the sw1tch1ng times of switches 81 and 82 that -
will provide a- pure exponential decay.

;BACKGROUND _ S
, : Thls c1rcu1t has been analyzed by Lupton1 for the: case

"wheh; C1 - o0 5 and has been used in transfer Cchults when .
Ci = and L = o0. The solution obtained in this paper spansf

- the gap between these extremes.

ANALYSIS N
- The characterlstlc equation in Laplac1an notatlon for
the output current and voltage can be obtained from the 1oop

' equatlons. :
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. Solving for 14y gives
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_ Ve1(0) + Lpigp(0) + Ve2(0) g“— + LC2P2 } _
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.ZIf._SwlffcloSes at a time_f;'='0 and  SW2 closes at a time
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(the resonance of the flrst Ioop), then the values for the
- lnltl&l conditions, 12(0) » Vc1(0) and Vga(0) are’
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Substltutlng these values in 12 from Equation (3), gives a
_value of Vl ; Equatlon (4) of '
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*@?JtThetohéteéteristio:equat;on_fqr[an exﬁdnentially_decéyipg'pﬁlSeﬁ7‘
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.tfﬁquuatlng the energy d1351pated in the 1oad with the energy
": initia11y stored in C1 we. flnd that '

' Computer results2 1ndicate that an . exponent1a1 decay

'ibgfjcan be achieved: if. a= 1 . " If this is the value ‘for an expo—.?7°'

i nentially decaylng output pulse the following two requirements ;,
'meust be met: o ' ' - ' S

'"¥ whenCé ]°_.




RC1

"'must be -a d1v1sor of ‘the denominator of Equation (5) and that
; - the quotlent of ‘this- dlvi31on by congruent to the. numerator of :
"tj*'Equatlon (5). ‘ ' '

”nﬂ:f tlonshlp of 8 g1ves a. remalnder of

C1C2R 3 C1 R + LC2-— LCl -1 ) '6
' ' R3Lcl3C2 :'al'_ A Rhclcz -

The equality belng requlred if p + 1/RC ieﬁaﬂfacter.__,'

' of the denomlnator

PR L(C1 - cz)

T.' RZ = - , d d'xijddd-jr‘.' ' '3; ﬁ.dd(gji:ﬂ:'°

0102

" the quotient pf'che'division is

. '. We can now- substltute the values of Equatlons (6) and
1,“(7) and for- %) 31n the numerator of Equatlon (5) and for R 'ofﬂ o

'd'-,Equatlon (9) In the quotient . glven in; (10) to show that the
"%t'numerator and quotient are: congruent.- They are.'f—' '

D1v1d1ng the denomlnator of Equatlon (5) by the rela--r

LA



' '*?_CONCLUSION CET SRRt Do
. . Thus, 1t has been shown that Equatlon (5) can be' '
[e'reduced to the form T mr e B

v _g._enue__ D e e e w -

. L ' RCl
L(C1 - C3) -
C162°

.f'Lcl': o
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- where Zg.= o

 and

_;e.r:.sle,‘ (Cz)- |
g = — cos"1 —
-'--_'cuo Ci/ -
It has not been shown that these are unique values for -

_ '.obtalnlng the exponential form.- There may, therefore be other
“'fi‘relatlonshlps that w111 prov1de a pure exponentlally decaylng

"-‘pulse from thlS c1rcuit.




f

.

iz @

(2

K;)

~ William H, Lupton NRL Memorandum
- and Note'l MPulsed Eléctrical P

Final Report. for TORUS Generator Study, Max

 REFERENCES

_Wavefgﬁm'Disﬁbrtion.ffémqpeakiﬁg‘Circgit SWitch Jitter, -

1 Report 1829, November 1967
ower Cirenit and Electro- . -

magnetic System DéSign.thesuﬁ'AwafTR,qgfigsé,Apri;giggg;_

Incorporated Report MLR-101, 21 October. 1970.

well iaborgtdries,{f



