LIIXYS

MOSFET Modules

N Channel Enhancement Types

suffix "F* = HiPerFET™ technology with fast reverse diode

Package style Type Voss Izs lngo Roson t t, 3 Page
\Y A A mQ ns ns Z
Tc - Tc - TJ = TJ = TJ = 9’
> New 25°C 80°C 25°C 125°C 125°C | w
Fig. 1 TO-240AA low voltage modules
S G phase leg modules
& » FMM 75-01F 100 75 50 25 60 300 6 C3-4
/ >» VMM 45-02F 200 45 34 39 25 200 1 C3-12
N VMM 85-02F 200 84 63 20 100 200 2 C3-18
‘ dual switch modules
» VMK 165-007T 70 165 130 7 110 150 1 C3-2
VMK 90-02T1 200 83 62 20 100 400 1 C3-14
low voltage high current modules
for automotive applications, industrial vehicles etc.
single switch modules
VMO 550-01F 100 590 440 2.1 200 300 3| C3-6
VMO 650-01F 100 690 520 1.8 200 300 3 |C3-8
>» VMO 580-02F 200 580 440 3.2 350 600 5 | C3-22
phase leg modules
VMM 650-01F 100 680 510 1.8 150 300 4 | C3-10
>» VMM 300-03F 300 290 220 7.4 150 300 3 | C3-24
high voltage modules
single switch modules
» VMO 60-05F 500 60 44 65 30 250 1| C3-26
dual switch modules
Fig. 4
>» VMM 90-09F 900 85 65 76 140 250 4 | C3-28
chhopper
» FMD 21-05QC 500 21 15 220 16 tbd 6 | C3-30
» FDM 21-05QC 500 21 15 220 16 tbd 6 | C3-30

Fig. 5 Circuit configuration:

VMO
Single switch

Fig. 6 ISOPLUS i4-PAC™

FMM / VMM
phase leg

] 0P

FMD
chopper

VMK
dual switch

FDM

chopper
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I-I IX S Advanced Technical Information
[ | I

Dual Power VMK 165-007T Vpss = 70 V

lpps = 165 A
MOSFET Module Roon = 7 MQ

Common-Source connected 45 123 67

N-Channel Enhancement Mode 3 T_‘%ﬂ -y--- f

Symbol Conditions Maximum Ratings TO-240 AA
E 7287

Vpss T, =25°C to 150°C 70 \Y N 873
Voer T, =25°C to 150°C; Rgs = 6.8 kQ 70 Y
Vs Continuous +20 \Y
Vasm Transient +30 \%
Ioos T. = 25°C 165 A
o T. = 100°C 104 A
lom Tc = 25°C, t, =10 ps, pulse width limited by T,y 660 A
Pt T. =25°C, T,=150°C 390 W 1 3=Drain, 2=Common Source
T, -40 ... +150 °C 5, 6 = Gate, 4, 7 = Kelvin Source
Tow 150 °C
Teg -40 ... +125 °C
Vieo, 50/60 Hz t=1min 3000 y~  Features

liso. <1 mMA t=1s 3600 V-~ . Two MOSFET with common source

- International standard package
My Mounting torque(M5 or 10-32 UNF) 2.5-4.0/22-35 Nm/Ib.in. P ¢
. ) . JEDEC TO-240 AA
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.

- Direct copper bonded Al,O, ceramic
Weight Typical including screws 90 9 base plate
. Isolation voltage 3000 V~
- Low Rpgy HDMOS™ process
. Low package inductance for high
speed switching
Symbol Conditions Characteristic Values . Kelvin source contact
(T, = 25°C, unless otherwise specified) . Keyed twin plugs

min. | typ. | max.
Vpse Ves =0V, I, =1mA 70 v -
Applications
Ve Vos = Ves, Ip = 8 MA 2 4 Vv PP _
- Push-pull inverters
less Ves =£20V DC, Vs =0 500 nA . Switched-mode and resonant-mode
lpss Vs = Vs, Vee=0V, T,= 25°C 200 pA power supplies _
Vps = 0.8 Vg, Vgs=0V, T,=125°C 1mA - Uninterruptible power supplies (UPS)
. AC static switches
Rosn) Ves =10V, 5= 0.5 ¢ Iy 6 7mQ
Pulse test, t < 300 ps, duty cycled <2 %

Advan
Data per MOSFET unless otherwise stated. dva tages

. Easy to mount with two screws
- Space and weight savings

- High power density

- Low losses

™
N
o
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LIIXYS

VMK 165-007T

Symbol Conditions Characteristic Values

(T, = 25°C, unless otherwise specified)

min. | typ. | max.

Ors Vps =10 V; I, = 0.5 « 5,5 pulsed 60 80 S
Ciss 8.8 nF
Coee Ves =0V, Vpe =25V, f= 1 MHz 4.0 nF
Ciss 2.4 nF
taon) 120 ns
. Ves =10V, Vs = 0.5 ¢ Vg, lp = 0.5 © lpys 280 ns
tacrm R; = 1 Q (External), resistive load 390 ns
t; 110 ns
Qq 480 nC
Qqe Vs =10V, Vps = 0.5 ¢ Ve, Ip = 0.5 @ Ipys 60 nC
Qqo 240 nC
Rinsc 0.32 KIW
Rich with heat transfer paste 0.2 KIW
ds Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Max. allowable acceleration 50 m/s?

Source-Drain Diode

Characteristic Values
(T, = 25°C, unless otherwise specified)

Symbol Conditions min. | typ. | max.

ls Ves =0V 165 A

lsm Repetitive; pulse width limited by T,, 660 A

Veo e =lg; Vos = 0V, 15 V
Pulse test, t < 300 us, duty cycle d <2 %

t, I- =50 A, -di/dt = 200 Alps, 150 ns

Vos =25V, Veg =0V

TO-240 AA Outline

N
o ¥
4 leas

—] =44

80
92.

Dimensions in mm (1 mm = 0.0394")

© 2000 IXYS All rights reserved
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LIIXYS

Advanced Technical Information

HiPerFET™

Power Mosfet
-Phaseleg Topology-

FMM 75-01F

in ISOPLUS i4-PAC™ 30
|_
5 e :j
L —p
|_
T e
7
MOSFETs
Symbol Conditions Maximum Ratings
Vpss Ty, = 25°C to 150°C 100 Y,
Vs 20 \Y
lozs T. = 25°C 75 A
Inso T.=90°C 50 A
leos (diode) T, = 25°C 100 A
Ieo (diode) T = 90°C 60 A
dv/dt Vps < Vpss; Ir < 300A;0di/dti2 100A/us; Rg =2 Q 5 V/ins
T,; = 150°C
Ear T.=25°C 30 mJ
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. | max.
bson Vs =10Vl = g, 25 mQ
Ve V=20 V;l, =4 mA; 2 4 Vv
loss Vie = Ve Ve =0 V; Ty = 25°C 0.3 mA
Ty, = 125°C 0.25 mA
loss Vi =%20V;V, =0V 200 nA
Q, 180 nC
Qgs VesT10V; Vg =05 Vo I = logo 35 nC
Qqq 85 nC
tyom) 20 ns
t, Vs 10 Vi Vs = 0.5 ¢ Vi, 60 ns
td(oﬁ) lp = [oeor Rs =2 Q 80 ns
t, 60 ns
Ve (diode) I, =75 A;Ves =0V 12 | 15 V
t, (diode) I = 37.5 A; -di/dt = 100 Alus; Vs = 25V 300 ns
Ric 0.5 KIW

IXYS reserves the right to change limits, test conditions and dimensions.

l,.,  =75A
V., =100V
Ry, =25mQ

Features

» HiPerFET™technology
- IOW RDSon
- low gate charge for high frequency
operation
- unclamped inductive switching (UIS)
capability
- dv/dt ruggedness
- fast intrinsic reverse diode
* ISOPLUS i4-PAC™ package
- isolated back surface
- enlarged creepage towards heatsink
- application friendly pinout
- low inductive current path
- high reliability
- industry standard outline

Applications

* drives and power supplies

* battery or fuel cell powered

 automotive, industrial vehicle etc.

* secondary side of mains power
supplies

C3-4
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LIIXYS

FMM 75-01F

Component

Symbol Conditions Maximum Ratings
T, -55...+150 °C
T -55...+125 °C
VieoL oL < 1 MA; 50/60 Hz 2500 v~
Fc mounting force with clip 20...120 N
Symbol Conditions Characteristic Values

min.| typ. | max.

d.d, pin - pin 1.7 mm
d.d, pin - backside metal 5.5 mm
Rich with heatsink compound 0.15 KIW
Weight 9 g

Dimensions in mm (1 mm = 0.0394")

65'¢

596l

2.31

© 2000 IXYS All rights reserved
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LIIXYS

HiPerFET™ VMO 550-01F Vpss =100V

MOSFET Module Ip2s =590 A
Roseny = 2.1 mQ

N-Channel Enhancement Mode D

G E 72873
o\ .

Preliminary Data s

KS

S D
Symbol Test Conditions Maximum Ratings
Vs T, =25°C to 150°C 100 %
Voer T, =25°Ct0 150°C; R, = 10 kQ 100 Y,
Vi Continuous +20 \% D = Drain S = Source
Vesu Transient +30 \Y KS = Kelvin Source G = Gate
los Ty =25°C 590 A
oo T, =80°C 440 A
lom T, =25°C pulse width limited by T, 2360 A
P, T, =25°C 2200 W
T, =25°C 1470 w
T, -40 ...+150 °C
Features
T, 150 °C
40 .. +125 o * International standard package
st * Direct Copper Bonded Al,O, ceramic
Vi, 50/60 Hz t=1 min 3000 = base plate
I <1mA t=1s 3600 * Isolation voltage 3600 V~
ot * Low R, HDMOS™ process
M, Mounting torque (M6) 2.25-2.75/20-25 Nm/lb.in.  ° LOW package inductance for high
Terminal connection torque (M5) 2.5-3.7/22-33 Nm/lb.in. speed switching ,
* Kelvin Source contact for easy drive
Weight typical including screws 250 g
Applications
Symbol Test Conditions Characteristic Values « AC motor Speed control for electric
(T, =25°C, unIe;s otherwise specified) vehicles
min. | typ. | max. = DC servo and robot drives
* Switched-mode and resonant-mode
Voss Ves =0V, 1, =6 mA 100 v power supplies
Vesin V,e =20V, 1, =110 mA 3 6 v * DCchoppers
| V. =220V DC,V_.=0 500 nA
©ss ©s oS Advantages
| V.. =08V T,=25°C 3 mA
DSS DS DSS J
V=0V T,=125°C 12 mA * Easy to mount . ‘
* Space and weight savings
Roson Ve =10V, 1, =051, 2.1 mq * High power density
Pulse test, t < 300 ps, duty cycle d <2 % * Low losses
IXYS reserves the right to change limits, test conditions and dimensions. E

C3-6 © 2000 IXYS All rights reserved



LIIXYS

VMO 550-01F

Symbol Test Conditions Characteristic Values _ -
(T, = 25°C, unless otherwise specified) Dimensions in mm (1 mm = 0.0394")
min. | typ. | max. 79

g Ve =10V; 1, =05« pulsed 330 S © i 1

iss 50 nF 1 N_%_“‘“ “ Th bﬁ

Vi, =0V,V, =25V, f=1MHz 17.6 nF ‘ ‘

s 8.8 nF 2
taom 250 ns 'Y
tr VGS =10V, VDS =05 VDSS’ ID =05 ID25 500 ns . :i CC] QQ ol s
Loty R, =2 Q (external) 800 ns =[] B
t, 200 ns
Q, 2000 nC e
Q,, Vee=10V,V =05V | =051, 385 nC
Q4 940 nC
Rye 0.057 K/W
Rius with 30 um heat transfer paste 0.085 K/W
Source-Drain Diode Characteristic Values

(T, = 25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
g Ve =0V 500 A
[y Repetitive; pulse width limited by T, 2360 A
Vg =13 Ve=0V, 09| 12 V
Pulse test, t <300 us, duty cycle d <2 %

. I =g, -di/dt = 1000 A/us, V= 0.5V 300 ns
IXYS MOSFETs and IGBTSs are covered by one of the following U.S.patents: 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 C3 - 7

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIIXYS

HiPerEET™ VMO 650-01F Voo =100V
MOSFET Module lo2s =690 A
Roseny = 1.8 MQ
D
N-Channel Enhancement Mode
G QA 72873
Preliminary Data ¢ G
KS S
S
D
Symbol Test Conditions Maximum Ratings
Vs T, =25°C to 150°C 100 %
bR T, =25°C 10 150°C; R, = 10 kQ 100 Y,
Vs Continuous +20 \%
. D = Drain S = Source
Vesu Transient +30 M KS = Kelvin Source G = Gate
los Ty = 25°C 690 A
oo T, =80°C 520 A
lom T, =25°C pulse width limited by T, 2780 A
Ps T. =25°C 2500 w
TS = 25°C 1740 W Features
T, -40 ...+150 °C * International standard package
» 150 o * Direct Copper Bonded Al,O, ceramic
base plate
Teo -40 ... +125 °C  « Isolation voltage 3600 V~
] * Low R, HDMOS™ process
VisoL 50/60 Hz t=1min 3000 V~  « Low package inductance for high
lisoL <1 MA t=1s 3600 speed switching
* Kelvin Source contact for easy drive
M, Mounting torque (M6) 2.25-2.75/20-25 Nm/lb.in.
Terminal connection torque (M5) 2.5-3.7/22-33 Nm/lb.in.
Applications
Weight typical including screws 250 g
* AC motor speed control for electric
vehicles
Symbol Test Conditions Characteristic Values  * DC servo and robot drives
(T, = 25°C, unless otherwise specified) — ° Switched-mode and resonant-mode
min. | typ. | max. power supplies
* DC choppers
Vs Ve =0V, 1,=7mA 100 %
GS(th) Vs =20V, 1,=130 mA 3 6 VvV Advantages
loss Ves =220V DC, V(s =0 +500 nA . Easy to mount
R * Space and weight savings
loss Vps =0.8 ¢V oo T,=25°C 3.5 MA .« High power density
VGS =0V T.=125°C 14 mA e Low losses
Rosn Ve =10V, 1,=05¢ 1, 1.8 mQ
Pulse test, t <300 pus, duty cycle d <2 %
IXYS reserves the right to change limits, test conditions and dimensions. E

C3-8 © 2000 IXYS All rights reserved



LIIXYS

VMO 650-01F

Symbol Test Conditions Characteristic Values _ -
(T, = 25°C, unless otherwise specified) Dimensions in mm (1 mm = 0.0394")
min. | typ. | max. 7

g Ve =10V; 1, =05« pulsed 390 S = i 1

iss 59 nF 1 N_%_“‘“ “ ch 6}

Vi, =0V,V, =25V, f=1MHz 20.8 nF ‘ ‘

10.4 nF e
tion 250 ns N P
tr VGS =10V, VDS =05 VDSS’ |D =05 |D25 500 ns . :i Qg C’\‘; ol s
Loty R, =2 Q (external) 800 ns L B
t, 200 ns € D
Q, 2300 nC =
Q,, Vee=10V,V =05V | =051, 455 nC
Q4 1110 nC
Rye 0.048 K/W
Rius with 30 um heat transfer paste 0.072 K/IW
Source-Drain Diode Characteristic Values

(T, = 25°C, unless otherwise specified)
Symbol Test Conditions min. | typ. | max.
g Ve =0V 690 A
[y Repetitive; pulse width limited by T, 2760 A
Vg, I, =1g V=0V, 09| 12 V
Pulse test, t <300 us, duty cycle d <2 %

. I =g, -di/dt = 1000 A/us, V= 0.5V 300 ns

IXYS MOSFETs and IGBTSs are covered by one of the following U.S.patents: 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 C3 - 9

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025



LIIXYS

Dual Power VMM 650-01F
HiPerFET™ Module

Phaseleg Configuration

Preliminary Data

11

o

10
NTC

MOSFET T1+ T2

Symbol Conditions Maximum Ratings
Voes Ty, = 25°C to 150°C 100 \Y;
Vs +20 \Y
Inos T.=25°C @ 680 A
Inso T.=80°C @ 500 A
Ies (diode) T, = 25°C @ 680 A
Ieo (diode) T, = 80°C @ 500 A
Symbol Conditions Characteristic Values

(T,, = 25°C, unless otherwise specified)

min. | typ. | max.

Roson Vs =10 Vilp = lpgg 1.8 | 22 mQ
Vst Vs =20 V;lp =30 mA 2 4 Vv
loss Vps =08V V=0V, Ty,; = 25°C 1 mA
Ty, =125°C 15 mA

loss V=220V, V =0V 1 pA
Q, 1440 nC
Qe V= 10V, V=75V, | = g 200 nC
Qya 680 nC
tyom 150 ns
t Ves= 10 Vi Vg = 0.5+ Voo 250 ns
LI I, = g R; =0.47 Q 400 ns
t, 200 ns
Ve (diode) I. =650 A; Vg5 =0V 12 | 15 Vv
t,, (diode) I. = 650 A; -di/dt = 500 A/ps; Vps = %2 V. | 300 ns
R 0.08 K/W
s with heat transfer paste 0.12 KW

@ additional current limitation by external leads

IXYS reserves the right to change limits, test conditions and dimensions.

Vpss =100V
lo,s =680 A
Rpsen = 1.8 mQ

Features

» HiPerFET ™ technology

—low Rpgon
— unclamped inductive switching
(UIS) capability

— dv/dt ruggedness
— fast intrinsic reverse diode
— low gate charge
* thermistor
for internal temperature measurement
» package
— low inductive current path
— screw connection to high current
main terminals
— use of non interchangeable
connectors for auxiliary terminals
possible
— Kelvin source terminals for easy drive
— isolated DCB ceramic base plate

Applications

* converters with high power density for
— main and auxiliary AC drives of
electric vehicles
— 4 quadrant DC drives
— power supplies

001

C3-10
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-I IXYS VMM 650-01F

Temperature Sensor NTC

Symbol Conditions Characteristic Values
min.| typ. | max.
R, T=25°C 1950 | 2057 |2170 Q
B.s 100 3560 K
Module
Symbol Conditions Maximum Ratings
T, -40...+150 °C
otg -40...+125 °C
VisoL lgo. <1 MA; 50/60 Hz 3600 V-~
M, Mounting torque (M6) 2.25-2.75 Nm
Terminal connection torque (M6) 45-55 Nm
Symbol Conditions Characteristic Values
min.| typ. | max.
Weight 250 g
Dimensions in mm (1 mm = 0.0394") Optional accessories for modules
keyed twin plugs
28 =08 M5 DINSTO (UL758, style 1385, CSA class 5851,
A guide 460-1-1)
] e — = ™ « Type ZY180L with wire length 350mm
o o o — for pins 4 (yellow wire) and 5 (red wire)
R — for pins 11 (yellow wire) and 10 (red wire)
— « Type ZY180R with wire length 350mm
g — for pins 7 (yellow wire) and 6 (red wire)

— for pins 8 (yellow wire) and 9 (red wire)

19 96,5

62

48
34

y,

185103 [ 85

465403

74,503

93

1o

© 2000 IXYS All rights reserved C3-11



LIIXYS

Dual Power
HiPerFET™ Module

Phaseleg Configuration

VMM 45-02F

High dv/dt, Low t,, HDMOS™ Family

Preliminary Data

—————na

L

Symbol Conditions Maximum Ratings
Vpss T, =25°C to 150°C 200 \Y,
Voer T, =25°C to 150°C; Rgs = 10 kQ 200 \Y,
Vs Continuous +20 \%
Vasm Transient +30 \%
Iozs T. =25°C 45 A
Iogo T. =80°C 34 A
lom Tc =25°C, t, = 10 ps, pulse width limited by T,, 180 A
Puot Tc=25°C 190 w
T, -40 ... +150 °C
Tom 150 °C
Ts -40 ... +125 °C
VisoL 50/60 Hz t=1 min 3000 V-~
lisoL €1 MA t=1s 3600 V~
My Mounting torque(M5 or 10-32 UNF) 2.5-4.0/22-35 Nm/Ib.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g
Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.
bss Ve =0V, I,=1mA 200 Y
Vs Vs =Vee Ip =4 mA 2 4 VvV
loss V, =20V DC,V =0 500 nA
loss Vis = Vieer V=0V, T,= 25°C 15 pA
Vps =08V ., V=0V, T,=125°C 1 mA
Rosion) Ve =10V, 1,=05-1_, 39 45 mQ
Pulse test, t < 300 ps, duty cycle d < 2%

Data per MOSFET unless otherwise stated.

Vpss =200V
lss =45 A
Rosn = 45 MQ

TO-240 AA 3 6

1=Drain1 2 = Source 1, Drain 2
3 = Source 2 4 = Kelvin Source 1
5=Gate1 6 = Gate 2
Features

* Two MOSFET's in phaseleg config.

« International standard package

« Direct copper bonded Al,O, ceramic
base plate

« Isolation voltage 3600 V~

* Low Ry HDMOS™ process

Applications

» Switched-mode and resonant-mode
power supplies

» Uninterruptible power supplies (UPS)

Advantages

» Easy to mount with two screws

» Space and weight savings

» High power density
* Low losses

0
<
(2]

C3-12
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FIXYS VMM 45-02F

Symbol Conditions Character?stic Vallu.es Dimensions in mm (1 mm = 0.0394")

(T, = 25°C, unless otherwise specified)

min. | typ. | max.
Orts Vps =10 V; I, = 0.5 « 5,5 pulsed 20 30 S
Cie 4800 | 7500 pF
Coee Vg =0V, Vo =25V, f= 1 MHz 900 | 2250 pF
Cres 310 750 pF
taony 40 ns |
t, Vs =10V, Vpe = 0.5 ¢ Vies, 1o = 0.5 » I 45 ns %f d & @] & "'9 5
to(ort) Re = 1 Q (External), resistive load 300 ns = ———— I
t; 45 ns 02
Q, 190 | 225 nC
Qg Vs = 10V, Vps = 0.5 ¢ Vpeg, Iy = 0.5 ¢ [y 35 55 nC
Qq 95| 115 nC
Rinac 0.63 K/W
Rinen heatsink compound applied 0.3 K/w
ds Creepage distance on surface 12.7 mm
d, Strike distance through air 9.6 mm
a Allowable acceleration 50 m/s?
Source-Drain Diode Characteristic Values
(T, = 25°C, unless otherwise specified)

Symbol Conditions min. | typ. | max.
Ig Ve =0V 45 A
lsm Repetitive; pulse width limited by T,, 180
Vo le=lg Ves =0V, 09| 1.2

Pulse test, t < 300 ps, duty cycle d < 2%

t, Ir = I, -di/dt = 100 Alps, 200 | 400 ns
Vps =100 V, Vg =0 V

© 2000 IXYS All rights reserved C3-13



LIIXYS

Dual Power
MOSFET Module

Common-Source connected
N-Channel Enhancement Mode

VMK 90-02T2

Symbol Test Conditions Maximum Ratings
Vies T, =25°Cto 150°C 200 \Y
Voer T, =25°C 10 150°C; R, = 6.8 kQ 200 Y
Vs Continuous +20 \
Vism Transient +30 \%
s T. =25°C 83 A
oo T. =80°C 62 A
o T, =25°C, t =10 ps, pulse width limited by T, 330 A
Ps T. =25°C, T,=150°C, 380 w
T, -40 ... +150 °C
L 150 °C
T, -40 ... +125 °C
VoL 50/60 Hz t=1min 2500 V~
lsor €1 MA t=1s 3000 V-~
M, Mounting torque(M5 or 10-32 UNF) 2.5-4.0/22-35 Nm/Ib.in.
Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g
Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.
Viss Ve =0V, I, =1mA 200 %
VGS(m) Vs = Ve I[p=3mMA 2 4 vV
loss Vi =#20V DC, V=0 500 nA
lpss Vo =08V, V=0V, T,=25C 400 pA
Vo =0V, T,=125°C 2 mA
Roson Voo =10V, ;=051 25 mQ
Pulse test, t < 300 pus, duty cycle d <2 %

Data per MOSFET unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

Roson = 25 MQ

TO-240 AA

N E 72873

1, 3 = Drain, 2 = Common Source
5, 6 = Gate, 4, 7 = Kelvin Source
Features

* Two MOSFET with common source
* International standard package
JEDEC TO-240 AA

Direct copper bonded AlLO, ceramic
base plate

* Isolation voltage 3000 V~

* Low R, HDMOS™ process

Low package inductance for high
speed switching

Kelvin source contact

Keyed twin plugs

Applications

* Push-pull inverters

* Switched-mode and resonant-mode
power supplies

* Uninterruptible power supplies (UPS)

* AC static switches

Advantages

* Easy to mount with two screws
* Space and weight savings

* High power density

* Low losses

o
n
~

C3-14
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LIIXYS

VMK 90-02T2

Symbol Test Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.

g Ve =10V; 1, =05« pulsed 60 S
s 9000 ({15000 pF
Vee=0V,V, =25V, f=1MHz 1600 | 4500 pF
s 600 | 1500 pF

Laon 70 ns

t, V=10V, V=05V, 1,=05¢1, 80 ns

Loty R, =1 Q (External), resistive load 200 ns

t, 100 ns

Q, 380 | 450 nC

Q,, Vee=10V,V =05V | =051, 70| 110 nC

Q4 190 | 230 nC

Ri.c 0.33 KIW

Rk with heat transfer paste 0.53 K/IW
S Creepage distance on surface 12.7 mm
A Strike distance through air 9.6 mm

a Max. allowable acceleration 50 m/s?

Source-Drain Diode

Characteristic Values

(T, = 25°C, unless otherwise specified)

Symbol Test Conditions min. | typ. | max.
I V=0V 83 A
Y Repetitive; pulse width limited by T, 330 A
Vg, =15 V=0V, 1.0 12 V
Pulse test, t < 300 ps, duty cycled <2 %
I =1, -di/dt = 100 Alus, V. =100V, V=0V | 400 | 750 ns

TO-240 AA Outline

80

92

Dimensions in mm (1 mm = 0.0394")

IXYS MOSFETs and IGBTSs are covered by one of the following U.S.patents:

4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715
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—
_I I x i S VMK 90-02T2
200 — 200 :
b A Ve =10V A | Vos=30V /
175 175
1\ A9V | T,=25°C /
150 /4 8v b 150 /
/ A7V ’T //
125 2 125 /
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VMK 90-02T2
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Fig. 7 Typical turn-on gate charge characteristics
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Fig. 12 Transient thermal resistance Z,, = f (t)
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Dual Power
HiPerFET™ Module

Phaseleg Configuration

VMM 85-02F

High dv/dt, Low t,, HDMOS™ Family

Symbol Conditions Maximum Ratings
Vpss T, =25°C to 150°C 200 Y,
Voer T, =25°C to 150°C; Rgs =10 kQ 200 Y,
Vs Continuous +20 \%
Vasm Transient +30 \%
Iozs T. =25°C 84 A
Iogo T. =80°C 63 A
lom Tc =25°C, t, = 10 ps, pulse width limited by T,, 335 A
Peot T.=25°C 370 w
T, -40 ... +150 °C
Tom 150 °C
Ts -40 ... +125 °C
VisoL 50/60 Hz t=1 min 3000 V-~
lisoL €1 MA t=1s 3600 V~
My Mounting torque (M5 or 10-32 UNF) 2.25-2.75/20-25 Nm/Ib.in.
Terminal connection torque (M5) 2.5-4/22-35 Nm/Ib.in.
Weight Typical including screws 130 g
Symbol Conditions Characteristic Values
(T, = 25°C, unless otherwise specified)
min. | typ. | max.
Vpss Ves =0V 200 Y
Vesan) Vps = Vgs, Ip = 8 mA 2 4 vV
lgss Vgs =220V DC, Vo5 =0 500 nA
Ipss Vps = Vpss Ves =0V, T,= 25°C 400 pA
Vps = 0.8 Vpes, Vgs =0V, T, =125°C 2 mA
Ros(on) Vs =10V, I, =0.5 ¢ Iy 20 25 mQ
Pulse test, t < 300 ps, duty cycle d < 2%

Data per MOSFET unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions

Vpss =200V
loos =84 A
Rpson) = 25 mQ

1 = Drain 1, Source 2

2 =Source 1 3 =Drain 2
8 = Gate 2 9 = Kelvin Source 2
10 = Kelvin Source 1 11 = Gate 1

Features

* Two MOSFET's in phaseleg config.

« International standard package

« Direct copper bonded Al,O, ceramic
base plate

« Isolation voltage 3600 V~

* Low Ry HDMOS™ process

» Low package inductance for high
speed switching

* Kelvin source contact

Applications

» Switched-mode and resonant-mode
power supplies
» Uninterruptible power supplies (UPS)

Advantages

» Easy to mount with two screws
» Space and weight savings

» High power density

* Low losses

[sr]
<
(=2}
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FIXYS VMM 85-02F

Symbol Conditions Characteristic Values . . . _ R
(T, = 25°C, unless otherwise specified) Dimensions in mm (1 mm = 0.0394")
min. | typ. | max.
Or Vps =10 V; I, = 0.5 « I, pulsed 40 60 S 67
D! D D25 M5 x10 2,8/0,5
Ciss 9600 {15000 pF 2
Coss Ves =0V, Vps =25V, f= 1 MHz 1800 | 4500 pF i — ; T @
! ! @
C.. 620 | 1500 pF T - ] L G
7 ' )
td(on) 0 ns ’0’25 26,5
t, Vs =10V, Vs = 0.5 ¢ Vg, lp = 0.5 @ Iy 80 ns o
tawr R; = 1 Q (External), resistive load 200 ns 80 7=
t 100 ns ikt (2 (] 3dEF]
f Seold @l elo s
Q, 380 | as0 nc | Tl || B || BELS ok
Qg Ves =10V, Vs = 0.5 ¢ Vg, lp = 0.5 @ lpys 70| 110 nC 17
Qqa 190 | 230 nC — 40—
0o
Rinac 0.33K/W
Rincn heatsink compound applied 0.2 K/W
dg Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Allowable acceleration 50 m/s?
Source-Drain Diode Characteristic Values
(T, = 25°C, unless otherwise specified)
Symbol Conditions min. | typ. | max.
Is Ves =0V 84 A
lsm Repetitive; pulse width limited by T,, 335 A
Voo I =lg; Vs =0V, 09| 12 V
Pulse test, t < 300 pus, duty cycle d < 2%
te I = lg, -di/dt = 100 A/us, Vps =100 V, Vs =0V 200 | 400 ns
IXYS MOSFETs and IGBTSs are covered by one of the following U.S.patents: 4,835,592 4,881,106 5,017,508 5,049,961 5,187,117 5,486,715 C3 - 19

4,850,072 4,931,844 5,034,796 5,063,307 5,237,481 5,381,025
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VMM 85-02F
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Fig. 7 Typical turn-on gate charge characteristics
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]

MegaMOS™FET VMO 580-02F
Module

N-Channel Enhancement Mode

D
G
KS s
MOSFET
Symbol Conditions Maximum Ratings
Vpss Ty, = 25°C to 150°C 200 Y
Vs 20 \Y
lozs T, = 25°C 580 A
Inso T.=80°C 430 A
leos (diode) T, = 25°C 580 A
Ieso (diode) T, = 80°C 430 A
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. | max.

Roson Vi =10 V;lp = g 32 | 38 mQ
Ve V=20 V;l, =50 mA 2 4 Vv
loss Vs =08V V=0V, T, = 25°C 26 mA
Ty, = 125°C 3 mA

loss Vi =220V;V =0V 1 pA
Qg 2750 nC
Q,. V=10V, V=05V ;1= lpg 500 nC
Qqe 1350 nC
tyom) 210 ns
t V= 10V; Vo = 0.5+ V 500 ns
td(off) lp = lpge Rg =1 Q 900 ns
t, 350 ns
Ve (diode) I. =300 A;Vgs =0V 0.9 11V
t, (diode) I. = 300 A; -di/dt = 500 A/ps; Vps = %2 V o | 300 ns
Rinc 0.05 K/W
Rius with heat transfer paste 0.07 KW

IXYS reserves the right to change limits, test conditions and dimensions.

Voss =200V
l,s =580 A
Rosen = 3.8 MQ

Features

» HiPerFET™ technology
- low RDSrm
- unclamped inductive switching
(UIS) capability
- dv/dt ruggedness
- fast intrinsic reverse diode
» package
- low inductive current path
- screw connection to high current
main terminals
- use of non interchangeable
connectors for auxiliary terminals
possible
- Kelvin source terminals for easy drive
- isolated ceramic base plate

Applications

« converters with high power density for
- main and auxiliary AC drives of
electric vehicles
- DC drives
- power supplies

023
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LIIXYS

VMO 580-02F

Module

Symbol Conditions Maximum Ratings
T, -40...+150 °C
T, -40...+125 °C
VieoL oL < 1 MA; 50/60 Hz 3600 v~
M, Mounting torque (M6) 2.25-2.75 Nm

Terminal connection torque (M6) 45-55 Nm
Symbol Conditions Characteristic Values

min.| typ.| max.

Weight 250 g

Dimensions in mm (1 mm = 0.0394")

28 Dicke = 0.8 Mutter M6 x5 DIN 970

15

§

—
23,2

025

19 6.5

o[miln| o
©
o
o)
olH e

18,5¢0.3 | B.5

46,510,3

74.,520,3

93

Optional accessories for modules

keyed twin plugs
(UL758, style 1385, CSA class 5851,
guide 460-1-1)

» Type ZY180L with wire length 350mm
— for pins 4 (yellow wire) and 5 (red wire)
— for pins 11 (yellow wire) and 10 (red wire)

» Type ZY180R with wire length 350mm
— for pins 7 (yellow wire) and 6 (red wire)
— for pins 8 (yellow wire) and 9 (red wire)

© 2000 IXYS All rights reserved
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I-I I x S Advanced Technical Information
| I

Dual Power VMM 300-03F Ve =300V
HiPerFET™ Module

Phaseleg Configuration I o1
High dv/dt, Low t,, HDMOS™ Family : H}i
[ -
11 ()JI — |
100+——+ |
L —r02
Symbol Conditions Maximum Ratings
Viss T, =25°Cto 150°C 300 Vv
Vioer T, =25°Cto 150°C; R, = 10 kQ 300 Vv
Vi Continuous +20 Y Features
Vesm Transient +30 v * Low Rypser HDMOS™ process
. * International standard package
lp2s T. = 25°C 290 A * Low package inductance for high
logo T, =80°C 220 A speed switching
o T.=25°C;t =10ps O 1160 A + Kelvin Source contact for easy drive
° * Direct Copper Bonded Al,O, ceramic
P, T, =25°C 1500 w base plate
T, -40 ...+150 °C
Applications
T, 150 °C
otg -40 ... +125 °C * AC motor speed control for electric
vehicles
VoL 50/60 Hz t=1 min 3000 V~ ¢ DC servo and robot drives
leo, <1 MA t=1s 3600 ¢ Switched-mode and resonant-mode
power supplies
M, Mounting torque (M6) 2.25-2.75/20-25 Nm/lIb.in. ¢ DC choppers
Terminal connection torque (M5) 2.5-3.7/22-33 Nm/lb.in.
Weight typical including screws 250 g Advantages

* Easy to mount

* Space and weight savings
Symbol Conditions Characteristic Values + High power density

(T, = 25°C, unless otherwise specified)  « |ow losses

min. | typ. | max.
Viss Ve = 0V, I;=12mA 300 \
Vs bs =20V, 1, =30mA 2 4 Vv
loss V. =#¥20VDC,V_ =0 #500 nA
loss Vis = Vs T,=25°C 0.5 mA
V=0V T,=125°C 8 mA
Rosion) Voo =10V, 1,=05¢1_, 7.4 8.6 mQ
Pulse test, t <300 ps, duty cycled <2 %

@ Additional current limitation by external leads

031

IXYS reserves the right to change limits, test conditions and dimensions.

C3-24 © 2000 IXYS All rights reserved
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1IXYS VMM 300-03F
|

Symbol Conditions Characteristic Values

(T, = 25°C, unless otherwise specified)
min. | typ. | max.

O Ve =10V, 1, =05¢1,, pulsed 280 S
s 40 nF
bes Vie=0V,V =25V, f=1MHz 7.2 nF
< 2.8 nF

tyom) 200 ns

t, Vi =10V,V =05V _,I,=051 _ 400 ns

Ly R,=1Q 400 ns

t, 150 ns

Q, 1440 nC

Qqe V=10V, V =150V, I =150 A 240 nC

Qyo 720 nC

Ric 0.08 K/W

Ris with heat transfer paste 0.12 KW

Source-Drain Diode Characteristic Values

(T, = 25°C, unless otherwise specified)

Symbol Conditions min. | typ. | max.

I Ve =0V, T =25°C, T,=T,, 290 A

[y @ 1160 A

Vg I.=300A,V =0V, 0.9 11V

Pulse test, t < 300 ps, duty cycled <2 %
N I. =300 A, -di/dt = 400 Alus, V= 0.5V 300 ns

@ Additional current limitation by external leads
Dimensions in mm (1 mm = 0.0394")

M5x10 DIN7985 A28-05DIN 46244
79
| o \
g‘ 75 +03 ‘ q
z 96.5 :02
) 110
93 85
4 3
SE T T 17T 3
' o 1
- : '5 T)
o r I
\J s L J
2883 2843
© 2000 IXYS All rights reserved C3-25



LIIXYS

HiPerFET™ VMO 60-05F
Power Module

High dv/dt, Low t,, HDMOS™ Family

Preliminary Data

Symbol Conditions Maximum Ratings
Vpss T, =25°C to 150°C 500 \Y
Voer T, =25°C to 150°C; Rgs = 10 kQ 500 \Y
Vs Continuous +20 \%
Vasm Transient +30 \%
Iozs T, =25°C 60 A
In100 T, =100°C 37 A
lom Tc =25°C, t, = 10 us, pulse width limited by T,, 240 A
Peot T.=25°C 590 w
T, -40 ... +150 °C
Tom 150 °C
Tag -40 ... +125 °C
VisoL 50/60 Hz, t=1 min 3000 V-~

lso,<1mA, t=1s 3600 V~
My Mounting torque(M5 or 10-32 UNF) 2.5-4.0/22-35 Nm/lb.in.

Terminal connection torque (M5) 2.5-4.0/22-35 Nm/Ib.in.
Weight Typical including screws 90 g
Symbol Conditions Characteristic Values

(T, = 25°C, unless otherwise specified)

min. | typ. | max.
Vpss Vs =0V 500 V
Vash) Vps = Vs, Ip =24 mA 2 4 vV
loss Vgs =220V DC, Vps = 0 500 nA
Ioss Vps = Vpss, Vgs =0V, T,= 25°C 600 pA
Vps =0.8¢Vpee, Ves =0V, T,=125°C 3 mA
Ros(on) Ves =10V, 15 =0.5 ¢ Ipys 65 75 mQ
Pulse test, t <300 us, duty cycle d <2 %

Data per MOSFET unless otherwise stated.

IXYS reserves the right to change limits, test conditions and dimensions.

los = 60 A
Rpson) = 65 MQ
TO-240 AA 3 6

1 = Drain 3 = Source
5 = Gate 6 = Kelvin Source
Features

* International standard package

« Direct copper bonded Al,O, ceramic
base plate

« Isolation voltage 3600 V~

* Low Rpg(ony HDMOS™ process

Applications

» Switched-mode and resonant-mode
power supplies

* Uninterruptible power supplies (UPS)

» DC servo and robot drives

» DC choppers

Advantages
» Easy to mount with two screws
* Space and weight savings

* High power density
* Low losses

o«
<
(=2}
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VMOG60-05F

Dimensions in mm (1 mm = 0.0394")

(=20.8

N

[

—13.8 le—

Symbol Conditions Characteristic Values

(T, = 25°C, unless otherwise specified)

min. | typ. | max.

Ots Vps =10 V; I, = 0.5 « |, pulsed 30 60 S
Ciss 12.6 nF
Coss Vos =0V, Vps =25V, f= 1 MHz 1.35 nF
Ciss 0.405 nF
taon) 50 ns
t, Ves =10V, Vs = 0.5 * Vg, lp = 0.5 © lpys 45 ns
tacrm R; = 1 Q (External), resistive load 250 ns
t; 30 ns
Qq 405 nC
Qqe Vas = 10V, Vs = 0.5 ¢ Vg, I = 0.5 ¢ Iy 90 nC
Qg 180 nC
Rinse 0.21 K/W
Rich heatsink compound applied 0.2 KIW
ds Creepage distance on surface 12.7 mm
da Strike distance through air 9.6 mm
a Allowable acceleration 50 m/s?

Source-Drain Diode

Characteristic Values

(T, = 25°C, unless otherwise specified)

Symbol Conditions min. | typ. |max.

ls Ves =0V 60

lsm Repetitive; pulse width limited by T,, 240

Vo le=lg Ves =0V, 15
Pulse test, t < 300 ps, duty cycle d < 2%

t, I = lg, -di/dt = 100 A/ps, Vps =100 V, Vgs =0 V 250 ns

© 2000 IXYS All rights reserved
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Advanced Technical Information

Dual Power
HiPerFET™ Module

Phaseleg Configuration

VMM 90-09F

11

o

10
NTC

MOSFET T1+ T2

Symbol Conditions Maximum Ratings
Vpss Ty; = 25°C to 150°C 900 \Y
Ves +20 \Y
Iz T, = 25°C 85 A
Inso T.=80°C 65 A
leos (diode) T, = 25°C 85 A
lego (diode) T, = 80°C 65 A
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. | max.

Rocon Vo =10 Vil = Ing 76 mQ
Vs Vs =20 V;l, =30 mA 3 5 V
loss V=08V, V. =0V;T,= 25°C 0.4 mA
Ty; = 125°C 15 mA

less Ve =420 V; V=0V 1 pA
Q, 960 nC
Q,, V=10V, V =450V, I;=50 A 225 nC
Qya 430 nC
tyom 150 ns
t Ves= 10 Vi Vg =0.5 ¢ Voo 180 ns
'[d(om I) = logor Rg = 0.47 Q 330 ns
t, 140 ns
Ve (diode) I =90 A;Ves =0V 11| 16 V
t,, (diode) I. = 90 A; -di/dt = 400 A/us; Vs = 100 V 250 ns
Ric 0.08 K/W
Ris with heat transfer paste 0.12 KW

IXYS reserves the right to change limits, test conditions and dimensions.

Vpss =900V
lb,s =85A
Rpsen) = 76 mQ

Features

» HiPerFET ™ technology

—low Rpgon
— unclamped inductive switching
(UIS) capability

— dv/dt ruggedness
— fast intrinsic reverse diode
— low gate charge
* thermistor
for internal temperature measurement
» package
— low inductive current path
— screw connection to high current
main terminals
— use of non interchangeable
connectors for auxiliary terminals
possible
— Kelvin source terminals for easy drive
— isolated DCB ceramic base plate

Applications

* converters with high power density
and high switching speed for
— power supplies
— induction heating

001
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VMM 90-09F

Temperature Sensor NTC

Symbol Conditions Characteristic Values
min.| typ.| max.
R, T=25°C 1950 | 2057 | 2170 Q
B.s 100 3560 K
Module
Symbol Conditions Maximum Ratings
T, -40...+150 °C
T, -40...+125 °C
VieoL oL < 1 MA; 50/60 Hz 3600 v~
M, Mounting torque (M6) 2.25-2.75 Nm
Terminal connection torque (M6) 45-55 Nm
Symbol Conditions Characteristic Values
min.| typ.| max.
Weight 250 g

Dimensions in mm (1 mm = 0.0394")

28 d=0,8 Méx5 DIN970

15

30 ds

22

0.25

62
L8

34

185203 _| 85

46,5103

74,540,3

93

1o

Optional accessories for modules

keyed twin plugs

(UL758, style 1385, CSA class 5851,
guide 460-1-1)

» Type ZY180L with wire length 350mm

— for pins 4 (yellow wire) and 5 (red wire)
— for pins 11 (yellow wire) and 10 (red wire)

* Type ZY180R with wire length 350mm
— for pins 7 (yellow wire) and 6 (red wire)
— for pins 8 (yellow wire) and 9 (red wire)

© 2000 IXYS All rights reserved
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Advanced Technical Information

HiPerFET™

Power Mosfets
-Chopper Topologies-
in ISOPLUS i4-PAC™

FMD 21-05QC
FDM 21-05QC

3 jSS

b
L

B R
2—||—~ ZlS

Vi
FMD FDM
MOSFET
Symbol Conditions Maximum Ratings
Vpss Ty, = 25°C to 150°C 500 \
Vs 20 \Y
lozs T.=25°C 21 A
Inso T.=90°C 15 A
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. | max.
bson Vs =10Vl = g, 220 mQ
Ve V=20 V;l, =4 mA 2 4 Vv
loss Vie = Ve Ve =0 V; Ty = 25°C 25 pA
Ty, = 125°C 250 HA
loss Ve =20V, V, =0V 200 nA
Q, 95 nC
Qqe VisPL0V; Vi = 0.5 ¢ Vi 1 = oo 27 nC
di 40 nC
Ltom) 28 ns
t, Vs lq ViVps = 0.5 Vi 30 ns
Lo lp = foser Re =2 Q 55 ns
t, 16 ns
Ve (MOSFET diode) I_=15A; Vg =0V 0.9 \Y;
Risc 0.5 K/W

IXYS reserves the right to change limits, test conditions and dimensions.

|, =21A
V. =500V
R, = 220 mQ

Features

» HiPerFET™ technology
- low RDSrm
- low gate charge for high frequency
operation
- unclamped inductive switching (UIS)
capability
- dv/dt ruggedness
- fast intrinsic reverse diode
* HiPerDyn™ FRED
- consisting of series connected diodes
- enhanced dynamic behaviour for
high frequency operation
* ISOPLUS i4-PAC™ package
- isolated back surface
- enlarged creepage towards heatsink
- application friendly pinout
- low inductive current path
- high reliability
- industry standard outline

Applications

chopper for power factor correction
supply of high frequency transformer
- switched mode power supplies

- welding converters
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FMD 21-05QC
FDM 21-05QC

Free Wheeling Diode (data for series connection)

Symbol Conditions Maximum Ratings
Virm Ty; = 25°C to 150°C 600 \Y,
les T, = 25°C 60 A
oo Tc.= 90°C 35 A
Symbol Conditions Characteristic Values
min.| typ. | max.
V. I.=15A; T,,= 25°C 2.2 32V
Ty; = 125°C 1.7 \Y
I Vo=V Tww= 25°C 0.25 mA
Ty, =125°C 0.25 mA
Y I. =30 A; di/dt = -500 A/ps; T, = 125°C tbd A
" V, =300V thd ns
Ric (per diode) 0.65 K/IW
Component
Symbol Conditions Maximum Ratings
T, -55...+150 °C
otg -55...+125 °C
VoL l o € 1 MA; 50/60 Hz 2500 V~
Fc mounting force with clip 20...120 N
Symbol Conditions Characteristic Values
min.| typ. | max.
d..d, pin - pin 1.7 mm
d..d, pin - backside metal 5.5 mm
Rich with heatsink compound 0.15 KIW
Weight 9 g

Dimensions in mm (1 mm = 0.0394")

65'¢

596l
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