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Design of high power pulse transformer

ZHANG Zhao, TAN Xiao-hua
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: The high power pulse transformer is briefly introduced. The recent research status of this
field is discussed. The methods of shortening rise-time, reducing droop, expanding output pulse-width,
elevating insulation performance and energy efficiency and the application of closed core in high power
pulse transformer design are summarized. It is focused on the realization of short rise-time, wide
pulse-width and high energy transferring efficiency. For this purpose, it is feasible to select magnetic core
with high permeability and high saturation magnetic flux density, using closed core and taking some
special measures in fabrication.
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(a) air core (b) partial core (c) closed core
Fig.1 Sketch map of transformer structure
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Tablel Parameters comparison of several pulse transformers

e =

unit TUEP! SLAC!™ SNL® PAL! NUDT! NUDT!™ cup'  JAEM
winding material copper -- copper copper copper copper -- copper
winding shape cone pyramid cylinder pyramid cylinder cylinder - cylinder
core type closed partial closed air air partial partial air
core material ferrite Si steel ferrite air air non-crystal permalloy air
pulse width 35 us(top) 1.5 ps 1 ps 0.5 ps—1ps 10 us -- 70 us 0.15 ps
rise time 70 ps 0.25 us 0.1ps -- - 25 ps
droop(%) ~1 3.6 15 - -- -- -- -
output voltage 70 kV 465 kV ~100 kV 500 kV 500 kV 635 kV 1L.6kV 700 kV
output current -- 380 A ~2 kA -- - -- - 70 kA
turns(pri/sec) 16/1 280 3/42 2/18 - 2.6/-- 2.75/40 1251750 1.5/30
_ inductance 234mH/13.46 H 552 puH/10.81 mH 3.1 uH/~ 200 nH/36.5uH 3.6 uH/~  3.14 uH/298.9 pH  0.118 H/-- 774 nH/--
(primary/secondary)
leakage inductance 17.8 uH 0.62 uH 190 nH - - - 4.6 mH 59.4 nH
coupling coefficient 0.996 -- 0.97 -- 0.88 0.87 -- --
efficiency(%) 91.8 - - higher!' -- ~50
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Fig.4 Leakage inductance and leakage magnetic field
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