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Key Parasitic Parameters Analysis and its Optimization Method of
Pulse Transformer For Ignition Module
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Abstract: The ignition module is the basis of the start-up of the Pulsed-Plasma Thruster (PPT), in which
the pulse transformer is the core of the ignition module. The output characteristics of the
pulse transformer are the key factors affecting the reliability of PPT ignition. This paper
discusses the influence of parasitic parameters of Pulse Transformer on output pulse waveform
It is pointed out that leakage inductance of pulse transformer is the root that affects the rise
speed and voltage waveform oscillation after ignition of the output voltage, while parasitic
capacitance and excitation inductance have relatively little influence and can be ignored
basically. The smaller the leakage inductance of the pulse transformer, the better the overall
performance of the output pulse voltage waveform. Based on the electromagnetic field principle,
the pulse transformer’s leakage inductance mechanism is analyzed, and the theoretical calculation
model of leakage inductance is established. Furthermore, the pulse transformer optimization
guideline is proposed. Compared with the traditional one, the optimized pulse transformer can
effectively reduce leakage inductance value. Finally, the test result of the pulse transformer
verifies the theoretical analysis to be correct and feasible.
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Fig.2 actual pulse transformer output waveform diagram
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Fig.5 rising edge simplified equivalent circuit diagram
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Fig.8 two dimensional model of sandwich structure
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ring pulse transformer

R GALR A “BlL—F—RL” MERASM,
=R G 25 M DGS9 R/ L B SR S5 KN, H
WE LA, M R B2 T, R4 iR e,
RS RSN . R EAR MK (14) Fiw.

/LlO P

A B
(hin| 2 |+2d1n| 5 |+ 5 n

87 h r Fs

N, 2% i ( j+2dln( ]+h1 [ j]

8 7 7 r,

(14)

L, =

4 kP EESRBEMILTRE

g T s P 7 S A0 U L S R I NN TR
WO RMSEH T R, SA%EXEEmERER,
AR T — R IR Bk 0P S R 2% M TR AR AL S R,
& 10 fize

BT bk o As FE S8 RO S5 AL B A0 %, 25 TR 2% R b
K5 FIRRE ORI, 28 EAR RGN, B R
DGR BRI KRR FERGS  A2, PARSS LR 50
HETTREARIR R AN 2458 K T 15 2 PR ik e 2 285 1 1A R
AR ER, #OR S AR K. B OIMERE
R DATE SV RS BESRE FBl P Hse KA

2024.04 « A RE R LSRN



T RMS5wH

ECHNOLOGY & APPLICATION

( Tk v

OIS e
A
S A KRS B l
A 4RI
TG
Y
PO RRL,
i %€ B
A
BT LR LM
Fuss Tup
v s se) Iy 30
BTG O A AL

E 10 BRI ZIES RS AL B TR

Fig.10 The sandwich structures of

ring pulse transformer
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