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A development of high-frequency, high-voltage, pulse transformer
for TWT high-power density HVPS

S. C. Kim, D. H. Kim*,
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2y 1 TWT HVPS circuit
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¥ 1 Requirement of transformer
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Transformer Requirement

duty 0.64
input 212/264 Vrms/Vdec
output(sl) 1100/640 Vrms/mArms
output(s2) 1100/640 Vrms/mArms
output(s3) 1166/40 Vrms/mArms
ocutput(s4) 1166/40 Vrms/mArms
oper.Temp. -55 ~ 85 T
dielectric strength 6.000 Vdc
Max. volume 200 om®
Oper. fregnency 80 _kHz

E 2 Calculated parameters of transformer

Efficiensy(%)/Duty 90/0.64
Primary Voltage DC(RMS) 265(212)

Secondary Voltage s1,s2: 1100(1375)

Vdc(Vrms)

rms{dc)

RMS(DC) s3,54: 1166/(1458)
s1,s2: 640
Secondary Current Bk 40 mArms
Total Power Input(OQutput) 1668(1501) Wrms
Total Primary current 787 Arms
turn ratio s1,s2: 5.19
(primary : secondary) s3,s4: 55
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23 2 selected core

¥ 3 core parameters

R-47228EC
Almm) 72.4 le{cm) 13.7
b(mm) 27.9 Ae(cm2) 3.68
c(mm) 19 min.area(cm?2) 3.63
Dmin{mm) 17.8 Ve{cm3) 50.3
E(mm) 9.53 | set nom Wt.(gms) 264
F(mm) 19 |bobbin area(Ab,cm2) 4.02
G(mm) 16.9 WaAc(cm4) 14.8
pol i )= LB Aedb ()
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strand® A &°] 0.25 mm °|37 SHojof o}, Wt
719l Adxle HYE H =HY HS(break down
strength(2 mil): 276 kV/mm, strength temp.:
815C) & Ar&-3td .

¥ 4 wire selection for transformer(Litz wire)

12 a4

2

T @3 3.079 mm

Litz wire
(0.14 mm x 200) & * BIAEAE  2.041 mm
23 A4 (s, 82) = g 0.308 mmz

Litz wire
(0.14 mm x 20) % + A€ AF  0.7539 mm
2244 (s1, 82) 5 gua 2

Litz wire
(0.14 mm x 10)

(A4 4A 2 MRA)
Wy 4o Aat g HA $A AFUSA 3
A ¥ds 84 AL A3 14 w¥e W5E F

0.154 mm
T + QB AE  0.5369 mm
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¥ 5 Winding design(turn/layer)

1400Gauss
13 (p) 15/2 turn/layer
2aH(s1, s2) 2+ 78/9 turn/layer
22} (s3, s4) z} 83/7 turn/layer
| |
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2% 3 Winding arrangement I

(primary: core center pole)

29Y 4 Winding arrangement II
(primary: secondary center)

2F 5 Winding arrangement I
(primary: secondary outer)
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¥ 6 Parameters of measured

AMA 1 AL 11 ANEA 1T

(65 kHz) (80 kHz) (80 kHz)
Quality factor > 10 > 45 ) 44
leakage inductance 6.03 uH 2 uH 6.23 pH
winding capacitance 116 pF 237 pF 120 pF
self resonance 0.75 MHz 1.4 Mz 1 MHz
frequence
distribut
istribite 6pF  18.3pF  28.5 pF
capacitance
Mz A8
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219 7 Pulse test result(winding arrangement II)
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19 8 Pulse test result(winding arrangement m
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