12020 8. 18 ~ 20

~
S = e ®
o T ‘ﬂ~x_§
35 e el E;lmﬂ —
5 ig:_ﬂ,a,mu A#ﬁm # 24w
: PTplEier F S TE
| O o BT yi ﬂvo]L %) K ] ] ﬂr_u: T
z =R ﬂ,l,ldlﬂﬂﬁlﬂl _._._o LOL e
~ g o <l ol 2 o Xz o H 7e/E | --
N = a2 E T M - di T —
0 5 B ] e B RO it _
N 5 sl M 2o Moy w| U b iy O i 2
T 5 o mﬁ;i_o}% s w N E | v C 8
ol s o W T = N ooy g P C °
T 00 S M%ﬁﬁﬂihlﬁ ul W 1 oy ¥
A £ 38 S " ﬂ,m.@uacﬂ”w el % o By CJ 5
_ ™ 4 & @Mﬂfrﬁﬁgmw; = MPE MM g
KT s = & ;oﬂﬂmmnmﬁ LI oy m 2
5 g% ¢ o S I : s
o .m , FELE ﬁn@mm =0 == il =
-~ 80 2 TR w S LK o B i
N g P 2 T Eoﬁoggejz.u. ) T2 S g ” 5
— _io n H o ,m,lM ST ars — OB ) pr [ =T
" = Sl Z ﬂ%xk%?ﬂ@rﬂ nm & - g3 A8
W AE B “elgarrit % 3 3c| DD U 2 5 2
- Ao X o = L
ﬂL,OI%Eﬂﬁ g o %.% %%Eo%h@?ﬂi S %M_%MH JT () @) o ="
m o T O.m JUHU ;dﬂ_ﬂﬂﬁ_uwaﬂﬁo#eow A ﬂ_-mInMdl _LW ™ ™M _HHM
LEee 3R 22 ErELdy TEEEE AL A
—_ T - o g .= L 5 o 2%20% C T C ==
A 20 07 7z, g LT3
W - . 4w Sw W = L 985
Ir_.A]ﬂ e hcm %m MﬂﬁomﬁwﬁfﬁﬁﬂﬂaeLu_ AW ¥\ Or+ — -
N = A o =N x & e KT &R Hom—H .
%_ 2 %) iimﬂowbo < o ki ﬂp\ﬂﬂgoxeﬂﬂﬂ 5 &
E_E o = o ﬂo«ﬂwoﬁﬂi%EEEWﬂﬁ oF TR
w0 + o _?_iﬂ di?i]]xl WAE { =
N oo © & %aso%u E}wa | b T = 4ET TR
.*O mu.ch i ﬂﬂﬁlkﬂleﬂbw@A ﬂﬂ@r%iﬂﬂﬂ wﬁvmﬂﬂ .%‘_x_.MHTNATL
o £ iﬂ%u:ig SR irErIiEatLes
I = g 5 rT KR x%}lihmﬂee_%@nﬁ ™ ﬂ%ﬂxé%ﬂ] 2
._LIL o ® mn — ]Mﬂ H ﬂll;ohﬂ,mﬁ o 9 ,.AIL\OI,.&;LIHT 1../!5 ) < o4 Bl ! mﬁlleg ‘w.t o
i > 5 = TG w qwg =W o T LR B Ry A i
d‘_ 4 < Hﬂﬂ .Jcﬂ‘aa7ﬂm#_mﬂu1,li = ™ oF Qldﬂmﬂq BT T Yo o
o 9 T A ) s T g o 2 < 2 W5 ol X
o xtllgoOTA = — = oo A soaéi 0w ili
N o G % %gi%%aﬁieﬂﬂAéwgo EUERE E@ﬂW% S
T 0 %aﬂk%ﬂﬂ@%ﬂﬂw%ﬂma Hﬁﬂaaﬁw%% ﬁ@ﬂiww
& A M;i??gl.mﬁmm W TRincr ,i%i??
S %mﬁéﬂu%ﬂt DXL T oy %Lﬁ.%mﬂmﬂﬁw%ﬂ%i Jo ) A8
%%#ﬂ%wﬂ@%%owewa% X %@ﬂﬂﬂ%%ai ﬂﬂ%@A,
& ﬁw7ﬂ5%%mm¢ﬂaMEVE - %%%%%%g@go%ww%%a
G AYERE R s S Lato 7 mgwag%q w
3 %?oiﬂﬁé}\@@ov%aﬁlﬂ & ﬂlio = B ] wp <&
— L= > _/OLX lli_.e }oﬂdﬂ_AOHO#‘ﬁ LE‘UI ‘W]Eﬂ
A 7&@@21% e T EOa%HE@4 ?F@L%ﬂuo
2 g0 e X ook L 2 B o .
=\t 5w of T m o | OF Mo w Al ol T { = 2 2o Ak S o B
EEwﬂﬂ%&mﬁiom%%@gemam,ammEW %mawgﬂﬂmﬂjaﬁomodﬂ:l&r?ﬁ@ﬁ
M-Jﬂ; = 7ﬂ1lmﬂm IJIXﬁV;o‘OIIF _Ec ZTJ].ﬂEME Eeqﬂ‘m‘_o&o_
o o) W kzol__m TR LN ) WM 2 -
oF T o nw o T N =X T S 5T ol o e o <3
AT s EEE 7T .leLVkaT1€i%19E§&
7%1.71@3%@@ mmﬂowﬁekﬂmﬁﬂoo iEé]ﬂéEoM
" AW &ﬂ%ﬂ??ﬂ%ﬂ%ﬂoﬂaﬁé
2w A;.1£50¢@1L
uazﬂmwma Mﬂ.x H_Jﬂoﬂﬂaﬁu_%%
a?az_%ﬂ%lu%ﬁ s #
ﬂﬂmamuwmﬂw%
o]

-221 -



ojAE o R MEH 2/ Hxar: g AoE £F 3
A=A z+ IGBTel| 43t Ao

AOlE ®WY7]e] dx
el wgh] molE #
7«40 1 %= ﬂﬁo}@% 3
9 A4 9 %7 o
o] FFeetes AAHAC. sz =
9% RC 2uw fzg PAsh

X
m
>
}O{I
ol
=
fitl
o
=
o it
ui
fol o 2

Mo ox > Mo U & afu

Al

i %

OE
a8 2 MAE HOIE 75 32l 32E
Fig. 2 Circuit diagram of the simple gate drive circuit
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Fig. 3  Simulated results of the designed gate drive
circuit for IGBT stack
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Fig. 4  Simulated results for the pulse output of the
designed IGBT stack-based high voltage switch with the
proposed configuration and gate drive circuit
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Fig. 5 Developed IGBT stack-based high voltage switch
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Table 1 Specifications of each component of the developed high
voltage switch based on IGBT stack

Main IGBT FGLAON120AND
for series stacking (1200V/40A)
Snubber resistor 5Q
Snubber capacitor InF

Core: T145+7
Primary: one-turn
(20kV high voltage cable)
Secondary: 5-turn

Gate transformer

Vain 6,25 M 1ms/div.

Gate ON/OFF Pulse Voltage (20V/div.)

Zoow! = 62.5 k

10ps/div.

‘ ¢ v

Y y

O3 6 HMZHE IGBT A J|HF DXMQb ARx[e| H0|E /2% H
A M @ld (20v/div., time: ims/div. for main, 10us/div. for
zoom)

Fig. 6 Experimental voltage waveform of gate ON/OFF pulses of
the developed IGBT stack-based high voltage switch (20V/div.)
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