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Abstract

The linear transformer driver (LTD) is a developing pulsed-power technology which
shows promising for applications that require high-power, high-voltage, high current,
and short output pulses(~100 ns). The LTD driver is an induction generator similar to
the linear induction accelerator (LIA), the inductive voltage adder (IVA) , and the linear
pulsed transformer (LPT).

Linear transformer driver consists of capacitors, switches and magnetic cores. It is
composed by many bricks. Each brick has two capacitors and one switch connected in
series. In order to generate high power and high current using LTD, switches have
stringent demand on breakdown in very short time.

J.R.Woodworth’s team has introduced behaviors of four different switches and will
be discussed here. At the end, we will further introduce using BJT and IGBT to trigger

switches.
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Crain (D) Drain (DO)

Ip Io
'Y
Ve iz Ve Vs
Gate (G) Gate (G)
Source () Source (5)
MN-channel P-channel

@ 2-3-2-1 N 3]4= P 3] MOSFET

ot ] (Source) M (Gate) R (Drain)

0000 600000

N+ RBEEM=— N+
== -

PR!IE4R (P-type substrate)

B8 (Bulk or Body)

Bl 2-3-2-2N 3| MOSFET %R

Ne—— T T ]
: //VGS-VTHﬂV.
40 : “ﬂe&flvb;\m/ / 6\/:

20 ///// sammion-regionw—sv—s
W/ =

. 1 V_JCutoff mode

Drain current [arbitary unit]

4 6 8 10

Drain to source voltage [V]

o
o

Bl 2-3-2-3 MOSFET &= B 1 T3] i - # 2k #1378 (Cutoff mode) ~ 4+ 3+ f-5¢
(Amplification mode){-4# =43¢ (Saturation mode) -
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2-3-3 8% & T &M (Insulated Gate Bipolar Transistor,
IGBT)

IGBT * F+ 8- ®#7cq &t S k5 fo MOSFET 224
4 1) (4o ) 2-3-3-1) > IGBT feib 4 ¢ % 3¢ MOSFET &gt A 5 7
- & N-fo— & P+& o MOSFET &34 N-fo P+k (5 » B & chisig
(Drain)%ri= 5% = & #&(Collector) » /& #&(Source)%r iz 5 = & 4&(Emitter) -
Flt > ¥ U R IGBR AR E d MOSFET v BIJT % &/ = ey H B2
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HIR 2-3-3-2 AT 1 F R F A B BIT > B2 B2 &k g
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B Ree gt b iptk eng R e g LR SRE A 4 0 ALY -
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E_& myriz(Collector) im 2345 5 > BT kL » o Fp #3° IGBT %
Mo RNAEE R B R LI AL B £ T ox(tailing current) > iz € B

SIGBT chbf 8P BB f 1 (S o TP GRATIOHRAED o R A

A

IGBT 1 N-f P+2 ¢ % 40 » 7 — & N+ buffer » 58 5 7 :c L% & 7
in B g R 0 4o 2-3-3-1(0) 7 o

7ok o IGBT ehgima & £41% TR kirdl > B 4 ik
WA T oagr A 2 BE kil B oo F)t IGBT B o A kA
Bt PO EGER L@ o B 2-3-3-3 £_IGBT fh1 (v > T UL L

L

-l
[
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# 1 H05% (Cutoffmode): & IGBT ehff #frit e B cd B (Vee) & %
MOSFET # 1L >y § 7 7 P 4| BIT sh ik 467 @ &40 4 #

Foo

P %+ 5% (Amplification mode):  IGBT (i & fobd i B e g R
(Voe) & I PR MOSFET #3@ » pt pF P 4] BIT ch @ e fo A& F e
TILETEM > ¢ % ¥ BIT i o

£ fo o5\ (Saturation mode): 5 IGBT ¢Hflf 1 frbt1m i e & (Vo)
R - BIRR G €487 e fo i B 4n5kd IGBT o
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