HV PULSER

60kv  Pulse Power supply
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HV PULSER

1. lon source Pulse 8&I&EX| W
2 M2 60kv/50mA ion source Pulse &3 & X|I0|CH
1oz= DAY tank 2 MUHS Rack 22 AHAEMH U2M

[
ol
10
[}
e
o
o
2
0
O
@
o
3
o
o

Hard type switch 2AlS M &5 D™ 1% switching 2 6t IGBT AXE HESHTH
LSt Load spark Al &X12l RHEES ESol)| fol Eottet BS32E 2510 UL
2. NS AI

60kv pulser 21 &EI|&E A2

e HV-PPS-60K ”Hl 1
= = 1 [kVA]
QA H et SHab 220 [V]
= It = 60 [Hz]
& et 100 ~ 60,000 [V]
= 50 [mA] Max
ZItH & U= 120 [Hz]
=383y A £33 Pulse = 0.5- 3.0 [mSec]
Pulse Rise time 100[uS] OlLH
Pulse Fall time 100[uS] OfLHK
Trigger &4 External fiber optic
235J|s NIFSE=nIPSEel;
Hools 236} spark Spark 2532
Fault current 60 [A]
Spark XtEHAIZE < 1.5 [uS]
A YA M| Hog
Size 500 x 500 x 600
J| Et
LH2rEEA S A
Weight About 100 kg
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3. N&e 74

8 10l 8EXI2 schematic block diagram 2 LIEFHCH

Q1
R2 Vi
@ !
2k/150wW NS l N
Q2
Cc1 f—
50nF/100kyv
DCHV PS i i
[Trigger unit |
PKO75P050 |
> CT1 > R4
== 1k/100W
300/5
Trigger | Optic =
Trigger .
Reset Controller Line
Fault
Switch Tank

_1& 1 Schematic Diagram of Pulser
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HV PULSER

2) Bt= Xl switch stack

60kv 2| &Mt=S ON/OFF ot} Rising, Falling time & Z01J] f6t0d ON/Switch 2F OFF Switch £
H &5

Bt Ml Switch stack 2| AIZE E 2 2F 2 L.

o

Parameter Value Remark

Working voltage 60kv

Peak current 1A

Average current 0.05 A

Pulse width 0.5 ~ 3.0 [ms]

Rising time <100 uS Non Inductive resistor
Falling time <100 uS Non Inductive resistor
Repetition rate 120 Hz Max

Semiconductor

Series Number of IGBT 80 EA

X 2 Specification of semiconductor switch
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12 3 Photograph of Switch stack(sample)

3) Switch MIOIDJ| & protector
RAEZRH 2 trigger &S
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HV PULSER

A BrE R switch A1 38 A} A A

Messrs : Model :DA-HSW-60 | Date : 2012/5/31
Size : Serial NO: Input Voltage :50kv Output : 50[kv]
B3 IMQA Output power :

Al gEE Unit Reference value | Measured value Remark
Switching voltage kv 60 50 o} 22 (1-1)
Switching current mA 50 50
Switching Frequency Hz 120 120 58 2 (1-1)
Switching time(Rising) 1S <100uS 244 lﬂ'sé ;‘é]l,}_(l -2)
Switching time(Falling) 1S <100uS 1.58 lﬂ'sé ;‘é]l,}_(l -3)
ON delay time 1S 0.872 04 2 (1-4)
OFF delay time 1S 2 64 o138 22 (1-5)
Switch ON time msS 05~3 3 3 5{}&(1 1)
Protection time 1S <1.uS 0.728 o} %% (1-6)
A U™ kv 60
E TP 3E(2-1)
ZYAHE) a8 %332(2-2)
IGBT 32 % 12 A2 (3-1)
Remark : DC INPUT:50KV  Pulse width:3mS 3}<=:120HZ &% 2 A7}

2 /\]ﬂ FH T FY Z2HANA H-3) Spark 200 &
9 7 = 3_ 23 5 TANK OPEN &}o] SWITCH =3
U5 ON Switch(80 711) OFF Switch(80 71)d - %% 3},
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HV PULSER

H 2 Switch A5 Al

1L AgE ZA 4

Oscilloscope
DPO4054

l 10Jn|:/50kv
80M ON_sw

§ 300M Jf‘

CCPS 50KV 5
300M ——
80M
100NnF/50kv OFF_SwW
iM

1026 AS102KGO
CT .
< Swich controller
<>

\Short

Pulse generator

I8 NERA 2=

2. A AA
1) 2313 o] Al Ay Eeldn
2) A@gnE A= Mode = SET-UP gt

3) Switch trigger A1 5.& 50uS & A7 3}al CCPS HSts ~50kv 7HA] Z5A1 1T,

4) ON/OFF Delay ¢} Rising/Falling time < =7 3}o] 7] 3%k}

5) 50kv Switching ol A F-3slhel A]3-S AJd)3}al Switch protection parameter &
A Z}2] protection o -5 &l

6) Switch ONtime & 3mS & 3}il 4) ~5)82] A HS Aldstrt

7) PRF £ 120Hz & 3}aL 4)~5)3e] A|&dS A &3k},

71998kaL switch

8) Switch &2 =& 3mS/120Hz 2 AAskal 3 ARbeek 43 F Switch tank 9] 255 =
Aokl e V19T
3. 7|E}
o 2 =g ¥4
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HV PULSER

1-1 Switching voltage A&
ANE 2F Switching Voltage | AI&EZXH| 2012.5.31 | page
AE &= Switching Voltage AlE
Test condition | &2 =& Probel : VD-100(10000:1)
Oscil loscope : DP04054
AXDC M 50Ky
2124 TRIGGER &= :3mS—-120HZ
HEIE CH4 : == HMH(10kv/div)
=3 data O 10l Oscil loscope =ASH IHE
50KV 3mS-120HZ Pulse I}
12;.0;.15
3.01ms
A3.00ms

122.4
522.8n

116.9

4.68k

HQSHZ 1198
3.011ms  3.011m  3.009m
4.72k

4.72kV

'I(lk

9 )
2 UUI‘I'IS
[m-+v12.0000us

3.013m
4.72k  126p

20MHZ|
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HV PULSER

1-2  Switching time(Rising)
ANE 2F Switching time AME LR | 2012.5.31 | page
AE &= Switching time(Rising) A&
Test condition | &2 =& Probel : VD-100(10000:1)
Oscil loscope : DP04054
AXDC M 50Ky
2124 TRIGGER &= :3mS—-120HZ
H=EOHE CH4 : == HMH(10kv/div)
=3 data O 10l Oscil loscope =ASH IHE
Switching time(Rising):2.44uS =&

| |W
Jl10k 2 ¢ L

2.00pus
~++320.000ns
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HV PULSER

1-3 Switching time(Falling)
ANE 2F Switching time AME LR | 2012.5.31 | page
AE &= Switching time(Falling) Al&
Test condition | &2 =& Probel : VD-100(10000:1)
Oscil loscope : DP04054
AXDC M 50Kv
2124 TRIGGER &1 S :3mS—-120HZ
H=EOHE CH4 : == HMH(10kv/div)
=3 data O 10l Oscil loscope =& IHEY
Switching time(Falling):1.58uS
—512ns
1.07Ms
A1.58Us

| B

0.00

{soons 10
\+v320.000ns L
| 1.30kV

J

[17:07

2]
123
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HV PULSER

ON delay time
ANE 2= ON delay time ANE LI | 2012.5.31
AE &3 ON delay time AlE
Test condition | &2 =3 Probel : VD-100(10000:1)
Oscil loscope : DP04054
AXDC M : 50Kv
2l2d TRIGGER AlS :3mS-120HZ
HEIE CH4 : == HMH(10kv/div)
=48 data J& 1 0HlM Oscil loscope =& 10t
CH3: 22 TRIGGER ¢&l&
ON delay time :0.872uS

4.76kV
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1-5 OFF delay time
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OFF delay time

2012.5.31
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page
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OFF delay time A&
Probel : VD-100(10000:1)

dy =3
 DP04054

Test condition

Osci | loscope
AHDC AL : B0Kv

2124 TRIGGER &1 S :3mS—-120HZ
=2 M (10kv/div)

=3

o

O 10l Oscil loscope =& IHEY

02| Jh

=

data

CH3: &/ TRIGGER A&
OFF delay time:2.64uS

40,0 ¥

—544ns
A2.6445

| IR

(800ns
| LEI>¥—8.00000ns

0.00 )
1.30kV,

A5.10kV |
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HV PULSER

1-6 Protection time
ANE 2= Protection time AME LR | 2012.5.31 | page
AE &3 Protection time AlE
Test condition | &2 =3 Probel : VD-100(10000:1)
Oscil loscope : DP04054
AXDC M 50Ky
2124 TRIGGER &= :3mS—-120HZ
HEIE CH4 : == HMH(10kv/div)
=3 data O 10l Oscil loscope =ASH IHE
CH1:ON Switch Gate &8 S
Protection time:0.728uS =&
50KV 3mS 120HZ PULSE =2 AMEHOI A g 1 A 26+ Spark
Al protection =& II& .

664ns
—64.0ns 4.94ky
AT728ns A4.98kV |

(R L T )
: T W r"‘f_-“”’v-.w_m.

iﬁﬁﬁ?______“‘ )
S0k #2815 J|

0.00 \Ii+¥—80.0000ns _
1.24Kkv
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HV PULSER

20.0us -40.0V
—2.12ms 4.94kV
A2.14ms Ad.98kV

118.5Hz 118.5 1185 1185 1 m

3.009ms  3.009m 3.008m 3.010m 456.2n
4.72kv .70k 4.68k 4.72k 20

—2.26ms —40.0 ¥
—60.0ps 4.94kV
A2.20ms Ad.98kV

fi
130.3 Hz 119.5 118.5 130.3 3.393

2.248ms  2.046m  2.248m 3.010m 210.5u |[2.00ms ‘ (500k5/5 (
4.68kv  4.70k  4.68k  4.72k 3 +v0.00000s
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