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JF= Fuiji Electric

I

— Rated current |, [A]

— Device type

MBP : IPM IGBT (Intelligent Power Mod
— Number of IGBT-switches (not chips)

Jﬁ%% «} K} K}

A o) ]

— |GBT -Series (here V-Series) / IGBT-Technology

MBi : Standard IGBT module (MB = IGBT)
MBR : PIM IGBT (Power Integrated Module)

LSufflx -50=RoHS compliant
X10 = Max. V,:060=600V-120=1200V-170=1700V - 330=3300V

Package Style

2MB| 450VH 120-50

:

IGBT development

ule)

Planar Gate

Trench Gate

- PT-Epi
5% Kz Kz f 1995-2011
g Y ¥ °‘I °‘| °‘I °'I Gate  Emitter

i\ T

/MBR... N

o ]

o

[ [ [
B} i} i} e}

Chip thickness

/MBP..

N-Series S-Series  U/U4-Series  V-Series
3rd Generation 4th Generation 5th Generation 6th Generation
NPT Field-Stop Field-Stop
1998 2005 2009
Galte Elmitter Ga;e Eminer Ga;e Erlnitter
— #\ T — T T
Y alad
N+
N- drift N- drift
Collector
P+ substrate
Collector

"l ]

=

i

Collector

IMBi... TMBi... 2MBi... 6MB...

[PM T IPM ,
K,] Krf o)

6MBP.

|GBTs . IGBTs ¥

{or 3-Level i Bl

nverters

1 phase R ! ? Lz_l 3 phase
Blocking L Reverse/” x
IGBT N Blocking

for 3-Level |imL -] ok ul
. Inverters j{} ™ ”‘“{} ™5 ‘4{} T 5"

4MBi... IGBT

2



= Fuiji Electric
Pre-applied Thermal Interface Material (TIM)

The ongoing increase of power densities within the thermal
interface between power module and heat sink requires an
optimized thermal distribution.

Fuji Electric has developed the pre-applied thermal interface
material (TIM) which achieves a stable quality and reproducible
thermal performance level of power electronic devices.

TIM not only provides a significant low thermal resistance, it also
fulfills the highest quality standards given for power modules
to achieve the longest lifetime and highest system reliability.

1200V
Avculable modules WI'|'h TlM Ic Trench-FS, V-Series
. With spring contacts :}]mrmm 450A TR
o—I
- ] 600A  2MBi 600V)-120-85
O
& /‘%‘3 With solder pins :}]mermm 225A  2MBi 225VN-120-85
g m/‘;b
e = o 450A  2MBi450VN-120-85
<S . 600A  2MBi 600VN-120-85
1™ 225A  6MBi 225V-120-85
v U+ V4 W+
o sk o
o Rt SR STNT | 300A  6MBi300V-120-85
1 u2 V2 w2
O 66 | 620]
i h - 450A 6MBi 450V-120-85

Thermal Resitance R, [°C-cm’/W]

0,30
0,25
0,20
0,15
0,10
0,05

Features

+ Optimized for Fuji Modules
+ Increase lifetime of IGBT
+ Advanced IGBT power density

Process - Benefits

+ Outsourcing a dirty process
+ Stable quality level
+ Increased system reliability

Thermal - Benefits

+ Higher thermal conductivity
+ Decrease R, -value significanly

Thermal Resitance vs. pressure

\ — Grease 1 (110 W/mK)
Grease 2 (2.0 W/mK) {
\ Fuji TIM (3.4 W/mK)
N
\ AN
\\
0 20 40 60



JF= Fuiji Electric

-

With PressFit Contacts

With Solder Pins

600V 1200V
PlM |GBT (P | f I dM d | IC Trench-FS Trench-FS
S (rowerIniegrared mMoau e) (V-Series) (V-Series)
@ Thermistor ] OA 7MBR ]0VKA'060'50 7MBR IOVKA'] 20'50
/ o on ?-@-?
ttx N ZJ_E N 15A  7MBR 15VKA-060-50 7MBR 15VKA-120-50
“II1 Kt Kt 11 ol 20A  7MBR 20VKA-060-50
30A  7MBR 30VKA-060-50
Thermistor ] 5A 7MBR ISVKB']20'50
Lis JKF KE 25A 7MBR 25VKB-120-50
“II1 Kt Kt JKf .l 35A 7MBR 35VKB-120-50
50A  7MBR50VKB-060-50
Thermistor TOA  7MBR 10VKC-060-50 7MBR 10VKC-120-50
ttx ’ N 15A  7MBR 15VKC-060-50 7MBR 15VKC-120-50
ol 20A  7MBR 20VKC-060-50
30A  7MBR 30VKC-060-50
15A 7MBR 15VKD-120-50
J 25A 7MBR 25VKD-120-50
ol 35A 7MBR 35VKD-120-50
50A  7MBR 50VKD-060-50

+ 6-Pack configuration is under development



With solder pins

R Fuiji Electric 600V 1200V
. | Trench-FS Trench-FS
PIM IGBTs (Power Integrated Module) / Solder pins C (V-Series) (V-Series)
LD am 25A TMBR 25VA-120-50
= % oACF oiCE of
i g BJ imim 35A 7MBR 35VA-120-50
L R R 50A  TMBR 50VA-060-50
s 35A 7MBR 35VB-120-50
- PPl-a
oACH oICF of 50A 7MBR 50VB-120-50
ko 75A  7TMBR 75VB-060-50 7MBR 75VB-120-50
. . 100A  7MBR 100VB-060-50
o 25A TMBR 25VM-120-50
At AKF o
35A 7MBR 35VM-120-50
'4 ot kR 50A 7MBR 50VM-120-50
o 25A 7MBR 25VP-120-50
i [ L 35A 7MBR 35VP-120-50
50A  7MBR50VP-060-50 7MBR 50VP-120-50
A eIk ok o 75A  TMBR 75VP-060-50
° 100A  7MBR 100VP-060-50
s 50A 7MBR 50VN-120-50
- PP T
AF AKF o 75A 7MBR 75VN-120-50
7MBR 100VN-120-50
o0k ok o 100A
} ° 150A 7MBR 150VN-120-50
o 50A 7MBR 50VR-120-50
- PRPl-a
% oACH oICF of 75A 7MBR 75VR-120-50
otk o T100A  7MBR 100VR-060-50 7MBR 100VR-120-50
: . 150A  7MBR 150VR-060-50 7MBR 150VR-120-50




With PressFit contacts

JF= Fuiji Electric

600V 1200V
. | Trench-FS Trench-FS
PIM IGBTs (Power Integrated Module) / PressFit contacts c M Gea (V-Series)
7N 25A TMBR 25VW-120-50
[T 41@4} -
R~ 35A 7MBR 35VW-120-50
¥ ol eIk oIk o
N . 50A TMBR 50VW-120-50
o 50A 7MBR 50VX-120-50
- PRPI 1
I A0k (% - 75A TMBR 75VX-120-50
b 100A 7MBR 100VX-120-50
i " | 150A TMBR 150VX-120-50
aa 25A TMBR 25VY-120-50
! oAk oI} < 35A 7MBR 35VY-120-50
I 50A  7MBR 50VY-060-50 7MBR 50VY-120-50
| . 75A  TMBR75VY-060-50
T00A ~ 7MBR 100VY-060-50
. 50A 7MBR 50VZ-120-50
o B
I ﬂjq o 75A TMBR 75VZ-120-50
L a4 100A  7MBR 100VZ-060-50 7MBR 100VZ-120-50
" | 150A  7TMBR150VZ-060-50 7MBR 150VZ-120-50




= Fuiji Electric

600V 1200V 1700V
Trench-FS Trench-FS Trench-FS
6'P0Ck IGBTS IC (V-Series) (V-Series) (U-Series)
_m 50A  6MBi 50VA-060-50 6MBi 50VA-120-50
n
. g_ 75A  6MBi 75VA-060-50 6MBi 75VA-120-50
| S
_g TOO0A  6MBi 100VA-060-50 6MBi 100VA-120-50
8 100A 6MBi 100VB-120-50 6MBi 100U4B-170-50
£ 150A  6MBi 150VB-060-50 6MBi 150VB-120-50 6MBi 150U4B-170-50
g 180A 6MBi 180VB-120-50
6MBi 180VB-120-55
200A Equivullem to 200A by lower Ry,
48 50A 6MBi 50VW-060-50 6MBi 50VW-120-50
O
T 75A  6MBi 75VW-060-50 6MBi 75VW-120-50
o
o
= 100A 6MBi 100VW-060-50 6MBi 100VW-120-50
L
§ 100A 6MBi 100VX-120-50
nL_ 150A 6MBi 150VX-060-50 6MBi 150VX-120-50
= 180A 6MBi 180VX-120-50
6MBi 180VX-120-55
g 200A Equivullem to 200A by lower Ry,
m © ) HTIT"‘E’"‘“""TH B 225A 6MBi 225V-120-50
% © ; 0 300A 6MBi 300V-120-50 6MBi 300V-170-50
2 \\ ohy, ok, o
= sk ok wo " | 450A 6MBi 450-120-50 6MBi 450V-170-50
I g

w-

550A

6MBi 550V-120-50




JF= Fuiji Electric

1200V 1700V
2-Pack IGBTs, Spring- & Pin-Type I e UGS
m 225A  IMBi225V)-120-50
S 5_3;“””"" 300A  2MBi300V-120-50
o
= 450A  2MBi450V)-120-50
= = 550A 2MBi 550VJ-170-50
< 600A ~ 2MBi 600V)-120-50
. 225A  2MBi 225VN-120-50 2MBi 225VN-170-50
& e 300A  2MBi 300VN-120-50 2MBi 300VN-170-50
£ . A50A  2MBi450VN-120-50 2MBi 450VN-170-50
i: ] 550A 2MBi 550VN-170-50
< 600A  2MBi 600VN-120-50
1200V
Chopper (Standard and High Speed IGBTs) | Hi';ﬁ‘;gggg_”siles T(’Ue_r;f,',‘i;,i)s e S
_m 50A 1MBi 50U4F-120L-50
75A 1MBi 75U4F-120L-50
g N 100A 1MBi 100U4F-120L-50
o 150A TMBi 150VA-120L-50 *
Ecj i 200A  1MBi 200HH-120L-50 1MBi 200U4H-120L-50"
I 300A  1MBi300HH-120L-50
400A  1MBi 400HH-120L-50

1) Without thermistor *) Under development



B - Fuji Electric

1- & 2-Pack IGBTs, U-Series c

600V

Planar-NPT
(U2-Series)

1200V
Trench-FS Planar-NPT
(U-Series) High Speed-Series

75A

2MBi 75U4A-120

100A

2MBi 100TA-060-50

2MBi 100U4A-120-50

150A

2MBi 150U2A-060-50

2MBi 150U4A-120-50

200A

2MBi 200U2A-060-50

100A

2MBi 100HB-120-50

150A

2MBi 150U4B-120-50

200A

2MBi 200U4B-120-50

300A

2MBi 300U2B-060-50

400A

2MBi 400U2B-060-50

150A

2MBi 150U4H-120-50

2MBi 150HH-120-50

200A

2MBi 200U4H-120-50

2MBi 200HH-120-50

300A

2MBi 300U4H-120-50

400A

2MBi 400U4H-120-50

300A

2MBi 300U4E-120

450A

2MBi 450U4E-120

600A

2MBi 600U2E-060

300A

1MBi 300U4-120

400A

1MBi 400U4-120

600A

1MBi 600U4-120

600A

1MBi 600U4B-120

800A

1MBi 800U4B-120

1700V




B F— Fuiji Electric

1- & 2-Pack Module, V-series” Ic

600V

Trench-FS
(V-Series)

1200V

Trench-FS
(V-Series)

75A

2MBi 75VA-120-50

100A

2MBi 100VA-060-50

2MBi 100VA-120-50

150A

2MBi 150VA-060-50

2MBi 150VA-120-50

200A

2MBi 200VA-060-50

A |

150A

2MBi 150VB-120-50

200A

2MBi 200VB-120-50

300A

2MBi 300VB-060-50

400A

2MBi 400VB-060-50

300A

2MBi 300VD-120-50

400A

2MBi 400VD-060-50

2MBi 400VD-120-50

600A

2MBi 600VD-060-50

150A

200A

2MBi 200VH-120-50

300A

2MBi 300VH-120-50

450A

2MBi 450VH-120-50

A | i |

300A

2MBi 300VE-120-50

450A

2MBi 450VE-120-50

600A

2MBi 600VE-060-50

2MBi 600VE-120-50

Sl

400A

1MBi 400V-120-50

600A

1MBi 600V-120-50

900A

1MBi 900V-120-50

1700V ] 0

I Improved package concept with V-series Chips
« Lower Vi, lower power losses , fast switching
+% Improved thermal cycling capability
% Significantly lower internal inductance
o T, = 175



B - Fuji Electric

High Power Modules 1- & 2-Pack

lc

1200V
With
Cu-baseplate

Trench-FS (V-Series)
P-type (Soft turn-off)

600A

2MBi 600VG-120P

800A

2MBi 800VG-120P

1200A

2MBi 1200VG-120P

800A

1000A

1200A

TMBi 1200VC-120P

1600A

1MBi 1600VC-120P

2400A

1MBi 2400VC-120P

1-Pack

1200A

1500A

2400A

1MBi 2400VD-120P

3600A

1MBi 3600VD-120P

1700V

With
AlSiC-baseplate

3300V

With
AlSiC-baseplate

11



B - Fuji Electric

~
O
o
o
~

1200V

i Trench-FS (V-Series)
High Power Modules, 2-Pack & Chopper 1o glc e
600A  2MBi 600VXA-120E-50
Tﬁqa" 650A
LT T
900A  2MBi 900VXA-120E-50
Configuration “L"
650A
§5 =
Configuration “H"
T T e
§5 LT
1000A
= LT T
T400A  9MBi 1400VXB-120E-50
b ‘\Q’? Configuration “L" 1000A
5@31 l TI 1400A
Configuration “H" | 1000A
S@BITL 1 1400A

All devices are available with indication of V& V, for optimum paralleling (- suffix -54 instead of -50)

1700V

12

*) Under development



E FUjl Electric Built-in protection functions

Fault status output (Alarm)

nder voltage protection (self shutdown
' Short citrct?it Sro:egion %selfshu:down; 600V ] 2 OOV
. . verheating protection (self shutdown
IPM IGBT (Infelligent Power Module) , V-Series i v | lc Wetidy- =2 P

V-Series V-Series

P o
B4 N | |
High-side supply voltage Vccy o
it =g e = 154 EEERERE
Signal input :;Np;‘g j INwy j INw I -
Low-side supply voltage Vo gU -
s { fa o l . <V e -e e  20A 6HBP2OVSAD605D
for low side § 1N >—— EieDiite!
INyw D—
g Fault status output 4—' |_|§ |_|§ |_|§ 3OA 6MBP 30VSA-060-50
o Ny Ny Nw
55
3:: % High-side supply voltage Vc(: z 'I 5A 6MBP 15VRC-060-50
=o Bis voltage VBy K vBy K VBy
Signal input INy j INpy j INHw! _I
With High Voltage Driver-IC GND o OGND
Low-side supply voltage Ve o— I ge eo0o0o0o0 20A 6MBP 20VSC-060-50
Signal input { :xw ';: S —oW
for low side IN& . . . !
s and B 30A  GHBPANSCOSD
Ny Ny Ny
/ Ic- & Tj-Sensors on Chip Po 10A 6MBP 10VAA-120-50
Supply voltage VecU © P VeV o p, VeeWo{p,
: | 154 s v 25
2 AN GNDU o L1 oNovo L{ GNDWo . '
_g > Supply voltage \\/’cc; ;j gV -BH.B. 20A 6MBP 20VAA-060-50
=S S in
E % ?;?rll:\:,l:pd:'{ VinY >—— Pre-Driver VN 25A 6MBP 25VAA-120-50
£s VinZ >——
=5 e Bt [y =i} 30A  GIBPIAIALS)
6D Sl h— " 50A  6MBP 50VAA-060-50
/ Il Tj-Sensors on (h|p Alarm outputUﬁ . Alarm outputVﬁ . Alarm oquutWﬁ . 25A 6MBP 25VBA-120-50
Po
= C
=\ U o{pre «V o—{pre «WO—Pre
- ) %nﬂ Hg} m 35A 6MB 35VBA-120-50
- 5 ] GNDUo GNDV o GNDWo ol -~ o000
23 0 oV
£% Sl oo ] 1 o 50A  6MBPSOVBA-OG050 6MBP SOVBA-120-50
=5 arm output 4—% 1 1 b
vmx vmv vinzo—Pre L K‘I
GNDo o 75A  6MBP 75VBA-060-50




JF= Fuiji Electric

Built-in protection functions
Fault status output (Alarm)

Under voltage protection (self shutdown)
Short circuit protection (self shutdown)
Overheating protection (self shutdown) I
Temperature sensor function (Viemp,our) - | C

600V

1200V

i _Cari Trench-FS Trench-FS
IPM IGBT (Intelligent Power Module) , V-Series ench-| ench-|
_m Alarm output Uﬁ Alarm output Va Alarm oulputWﬁ 2 5A 6MBP 25VDA-120-50
o b b - 35A 6MBP 35VDA-120-50
&| Ic- & T-Sensors on Chip V”;;g(} mm THE 50A  6MBP50VDA-060-50  6MBP 50VDA-120-50
o
55 oute SNov 0 Snwe °U - e 75A GMBP75VDA-060-50 6MBP 75VDA-120-50
o o {1] voltage Ve o °
£F ki AVLMHR: ] I oW TOOA  6MBP100VDA-06050  6MBP 100VDA-120-50
vmx vmv vz fe L 150A  6MBP 150VDA-060-50
oe s 1Lsmor 200A  6MBP 200VDA-060-50
Alarm output Uﬁ Alarm oulputVﬁ Alarm outputWﬁ 2 5A 7MBP 25VDA-120-50
RALM RA[M RMM
bo 35A 7MBP 35VDA-120-50
g o 1 3553 vvi‘n‘z m 50A TMBPSOVDA-OSOS0  7MBP SOVDA-120-50
GNDUo GNDV o GNDW o
5 °V -~ e e e e 75A TMBP75VDA-060-50 7MBP 75VDA-120-50
e Supply voltage Vea o L o
£& Normautpt AL <1 I ] " TOOA  7MBP 100VDA-060-50  7MBP 100VDA-120-50
= @ Sinal it Ving—TP® T yioxo [P B o ! vinzo—Fre 3
ignal input Vin Driver n Driver n Driver n Driver /7 ] 50A 7MBP ]50VDA-060-50
GNDo oN
Trsmtr sno 200A  7MBP 200VDA-060-50
—m Alarm outputUﬁ . Alarm outpuIVﬁ . Alarm OU'meﬁ . 'I OOA 6MBP 100VEA-120-50
Po
2 Vv;ggl e m 150A 6MBP 150VEA-120-50
55 — e — U - e e e e 200A 6MBP200VEA-060-50  6MBP 200VEA-120-50
‘g % Supply voltage Vea o T T '—z\\fll
£¢ Harmutut AUl 4~ plre } plre } ﬁre } 300A  6MBP 300VEA-060-50
Vink > Driver VinY® Driver VinZ > Driver [7
o T o, AOOA  6MBP 400VEA-060-50
Alarm outpuiUﬂ] . Alarm oulputVﬁ . Alarm outpuiWﬁ . -I OOA 7MBP 100VEA-120-50
Po
2 B ‘.‘ 7!53 o E’,?vergﬂ‘n‘w 150A TMBP 150VEA-120-50
5 e e i °U - @ o e e 200A 7TMBP2OVEADSO-50  7MBP 200VEA-120-50
= % AS|UPP|YV0rIIugieA\|I-c;c T 1 T ow
= © arm outpu <+
= Signal input VinB VinX VinY VinZ b B’r‘i*ver K& 300A
o o Lo, AQOA  7MBP 400VEA-060-50

14



= Fuiji Electric

T1&T2=600V T1&T2=1200V T1&T2=1700V
Trench-FS Trench-FS Trench-FS
IGBT-Modules for 3-Level-Inverters IC (V-Series) T3&T4 (V-Series) T3&T4 (V-Series) T3&T4
B 46] Solde A =% | 50A 12MBi SOVN-120-50* | 600V
ta 75A 12MBi 75VN-120-50* | 600V
) =
3 100A 12MBi 100VN-120-50 600V
e
a- 50A 12MBi 50VX-120-50% | 600V
(V) Tlw
. 75A 12MBi 75VX-120-50* | 600V
o-I
100A 12MBi 100VX-120-50 | 600V
T 1‘4@ 200A AMBi 200VG-170R2-50* | 1200V
T3
l o) 4MBi 300VG-120R-50 | 600V
. ! {l} n ! | 300A AMBi 300VG-120R1-50 | 900V
everse - T4
Blocdng , AOOA  4MBi400VG-060R-50 | 600V  4MBi400VG-120R-50 | 600V
I-Type 1
(0]
5
< 600A AMBi 600VC-120-50* | 1200V
450A AMBi 450VB-120R1-50* | 900V 4MBi450VB-170R2-50* | 1200V
600A 4MBI 600VB-170R2-50* | 1200V
1 A AMBi 650VB-120R1-50* | 900V
o] || —KF [0 |
1GBT | 900A 4MBi 900VB-120R1-50* | 900V

*) Under development ] 5



JF= Fuiji Electric

Low loss V-series

High speed V-Series

16

Discrete IGBTs lc 600V 1200V 600V 1200V
Without 15A FGW15N 120H
Free Wheeling Diode 30A FGW30N 120H
159 503 35A FGW35N 60H
_ . OJ 40A FGWAON 120H
. - SI_H_@ I l 50A FGW50N 60H
< = o0 75A FGW75N 60H
o 6 CE With 15A FGWI15N 120D ) FGW15N 120HD 2)
O Free Wheeling Diode 25A FGW25N 120vD 1)
- 2 30A  FGW30N6OVD" FGW30N 120HD 2)
“‘ J 35A FGW35N 60HD 2)
| 40A FGWA40N 120D ) FGW4ON 120HD 2)
545, 545 50A  FGWS0N 60vD ! FGWS50N 60HD ? 1) With Soft Recovery Diods
75A  FGW75N75vD ) FGW75N 60HD 2 2) With UltraFast Diods
Reverse Blocking Discrete IGBTs  I¢ 600V 1200V
15.9 5.03
~ 31_ : l] I 40A  FGW4ON 60 RB *
< 0 B @.
8 [7° N
@) G CE l
= o8t LT 85A  FGWSSN 60 RB
420.5 o 5
! Y.
- i leoo| Ml
Q S OJ 50A FGKSON 120 RB *
9 }t y G,C.E l
[

20 min

*) Under development



= Fuiji Electric

Super-Junction MOSFET

600V 600V 600V 600V
TO-247-P2 TO-3P TO-220AB TO-220F(SLS)
15.9 503 @32  155max 45
7 ] 10 45
= I N 932
o= w ([~ _%_ )
2 aaN ~The,
| |60 s 6DS
o~ = I_I = = l |
Dl = £ = A
|~ 2 H U 05 = = 05
DS(on) D
max. 15
40mQ 68A
FMW 79N60ST HF
FMH 47N60S]
70mQ 47A
FMW 47N60ST HF FMH 47N60S1 HF
FMH 30N60S1 FMP 30N60S1 FMV 30N60S1
125mQ 30A
FMW 30N60S1 HF FMH 30N60ST HF FMP 30N60S1 HF FMV 30N60S1 HF
FMH 20N60S1 FMP 20N60S1 FMV 20N60S1
190mQ 20A
FMW 20N60S1 HF FMH 20N60S1 HF FMP 20N60S1 HF FMV 20N60S1 HF

Suffix HF = Pb free lead terminal; RoHS compliant; uses Halogen-free molding compound

17



JF= Fuiji Electric

Max V. icen Output current Max.
. switching Comment
IGBT-Drivers 1200V 1700V lpei Visome frequency
10.0 max 43.0 max H
. Single Single power supply
[ QL VLA 517-01R - 4A 2.5kV | 40kHz needed
T with Vpc = +20V
15.5 max 63.0 max .
=~ Single
VLA 551-01R - 5A 2.5kV | 20kHz Built-In
» ; Power supply
o 1 Y - VLA 551K-01R 5A 4.0kV | 20kHz
= T TOVTT0Y TVVTTTT
D 17.0 max 83.0 max Sin Ie
2 A 9€ 1 VLA 500-01R - 12A | 2.5kV | 20kHz .
2 5 Built-In
n 8 Power supply
VR i TITTATFTTTITY i VLA 500K-01R 12A 4.0kV | 20kHz
17.0m 88.0 max Single
5 Built-In
s - VLA 539-01R 24A 4.0kvV | 10kHz Power supply
T TITVYTTTTTITY
' Dual
Built-In
VLA 536-01R - 5A 2.5kV | 20kHz Power supply
)
2
(@]
- Dual
A VLA 559-01R - 24A 4.0kV 5kHz
Built-In
Power supply
- VLA 559-02R 24A 4.0kV 5kHz

18



