LXYS

PFC Modules

Rectifier Bridges for Power Factor Correction
Power Stage for Boost Converters (Power Factor Correction)

1-phase PFC o
P {'E'} ':"O "fF: EX
[} Y I 1
[ wr [}
Boost Module with MOSFET and Boost Diode, Rectifier Diodes IR B, A
Type VDSS ID(com) RDS(on) Rth.]s PD VRRM VRRM Page PaCkage
max. |Tg= 25°C max. max. Boost Rectifier
s = 25°C Diode Diodes
v A Q K/W w Y v
VUM 24-05N 500 35 0.12 0.38 325 600 800 F1-2
VUM 33-05N 47 0.21 595 F1-6
I
Boost Module with Ultra Fast IGBT and Boost Diode, Fast Rectifier Diodes T
Type Vs leso em Vearm em Py Page Package
T.=80°C | T.=80°C T.=80°C | U,=110..240V
IGBT boost diode rect.diodes | mains power
P> New \Y; A A \Y A w
» VUl 9-06N7 600 25 22 1200 10 900...2100 F1- 10
3-phase PFC

“Vienna Rectifier” circuit (patent pending)

* wide input voltage

range

¢ sinusoidal mains input currents in phase with mains

voltages
* boost converter op
- input:

eration:

three phase AC mains without neutral conductor

- output: stabilized DC link with center point
« one module used per phase

For further information on this circuit please visit IXYS web site http://www.ixys.com

G
LH_|

Nz

K 7

Type [P soft start Page Package
kW thyristor
3..
U, = 240/400 V
> New T.=80°C
» VUM25-05 10 F1-13 V2-Package
» VUM85-05 30 [ ) F1-17 g

See also 1~ Rectifier Bridges section F4 - 1, Discrete NPT IGBTs section B5 -1 and HiPerFET™ F-Series section C1 IXFF24N100

products in isolated |

SOPLUS i4-PAC.
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-I I XYS VUM 24-05

Power MOSFET Stage l.,s =35A

for Boost Converters Vpss =500V
Rosen = 0.12 Q

Module for Power Factor Correction

VRRM (Diode) VDSS Type
\Y, Y
600 500 VUM 24-05N
Symbol Test Conditions Maximum Ratings
Vies T,, =25°Cto 150°C 500 \Y
Vier T,, =25°Cto 150°C; R, =10 kQ 500 \Y
Vs Continuous +20 \ Features
~ — qro
:D H i _ ggog gg : ¢ Package with DCB ceramic base plate
C 3 7 :250(: L =@ o5 A e Soldering connections for PCB
DM s - T T mounting
Core e Isolation voltage 3600 V~
Py T, =85°C 170 w * Low R, HDMOS™ process
Low package inductance for high
ls Ves =0V, Tg= 25:C 24 A ) speeg switghing °
lsw Ves =0V, Tg=25°C, 1, =@ 95 A e Ultrafast boost diode
v 600 v e Kelvin source for easy drive
RRM
Y o T, =85°C, rectangular 6=0.5 40 A
g Applications
ey B T, =45°C, t=10ms (50 Hz) 300 A PP
g t=83ms (60 Hz) 320 A e Power factor pre-conditioner for
§ T, =150°C,t=10ms (50 Hz) 260 A SMPS, UPS, battery chargers and
@ t=8.3ms (60 Hz) 280 A inverters
e Boost topology for SMPS including
P T, =85°C 36 W 1~ rectifier bridge
e Power supply for welding equipment
Verm 800 \Y
liay 7 T. =85°C, sinus 180° 40 A
(3]
S Advantages
lesm raf 1., =45°C, t=10ms (50 Hz) 300 A
5 t=8.3ms (60 Hz) 320 A e 3 functions in one package
=l T, =150°C,t=10ms (50 Hz) 260 A * Output power up to 5 kW
8 t=8.3ms (60 Hz) 280 A * No external isolation
14 e Easy to mount with two screws
p T =85C 33 W e Suitable for wave soldering
S e High temperature and power cycling
T, -40...+150 °C capability _
T 150 °C e Fits easiliy to all available PFC
o -40.. +150 °C controller ICs
stg ©
Veoo K 50760 Hz t=1min 3000 V~
=l |, <1mA t=1s 3600 V~
M, Mounting torque (M5) 2-2.5/18-22 Nm/Ib.in.
Weight 28 g

® Pulse width limited by T,
IXYS reserves the right to change limits, test conditions and dimensions.

F1-2 © 2000 IXYS All rights reserved



SIXYS VUM 24-05
- :
Symbol Test Conditions Characteristic Values 350
(T,, = 25°C, unless otherwise specified) A |V =08V
min. | typ. | max. 300
Ve V=0V, I =2mA 500 v T 250
Ve V. =20V, I =20mA 2 5V ey \ Tu=45°C
200 N
lsss Vg =%20V, V=0V +500 nA \|
150 \\ \
loss Vs =500V, V=0V 2 mA N
100 N
— o ‘\\
Rosion) T, =25°C 012 Q Tyy= 125°C| )
Gint E T, =25°C 15 Q 50
LL
9. -y Vos =15V, 1, =12A 30 S 0
Vs = | =24A, V=0V 15 Vv 0.001 0.01 01 s 1
t ——=
Fig. 1 Non-repetitive peak surge
t, V. .=250V,I . =12A,V_ =10V 100 ns - .
(on) DS ' DS ' Ves
o } Zgen. =1 Q. 1L-load 220 ns current (Rectifier Diodes)
Cis 8.5 nF
C... V=25V, f=1MHz,V =0V 0.9 nF 500
C. 0.3 nF AZS ¥
400 /
Q, Vo =250V, I,=12A, V=10V 350 nC N
Ris 0.38 K/W /1
300 /
A . =22A; T,= 25°C 165 V /
—1E0° 2t Ty,=45°C
T,, =150°C 1.4 VvV /] P
1
200 7 =
I V, =600V, T, = 25°C 1.5 mA A
M V. =480V, T, = 25°C 025 mA / //va 125°C
3 T,, =125°C 7 mA 100 Ve -
[ /
Vo, I For power-loss calculations only 114V
r ] T, =125°C 10 mQ 0
m 1 i ms 10
iy . =30A; -di/dt=240 Alus , ) . e
V, =350V, T, =100°C 10 11 A Fig. 2 12t for fusing (Rectifier Diodes)
Riss 1.8 KIW
Dimensions in mm (1 mm = 0.0394"
A . =20A, T,= 25°C 1.4 VvV ( ) )
T,, =125°C 1.4 VvV aln
4 i
Iy I v. =800V T,= 25°C 0.25 mA ©
& V. =640V, T, =125°C 2 mA - 8
§ 2 Ap- ! Lr‘l'.
Vo t=3 For power-loss calculations only 1.05 Vv N '
I, é T, =125°C 16 mQ *DCB{W‘; -
Ris 2 K Briar
—— 595 - o
- i
o ] B e
=4 L}[' JUUN * N o
P t . Tl;/ m_i l
1.64olt—— 48 ————»=
63
© 2000 IXYS All rights reserved F1-3



-
I VUM 24-05
80 80 25
A 1% A / RDs(on) ID:lBA /
70 v 70 , /
7V / 2.0
60 A 60 T
/ I~ 6V //
| 50 I, 50 norm.
D ﬂ 1.5
4o 4o Tyy = 25°C ~ /]
T,, = 125°C —|
/_._/— \al /
30 T Ves=5V 30 / 1.0
Vi
20 // 20 //
/ // 05
10 10
7
0 0 0.0
0 2 4 6 8 V10 2 3 4 5 6 V7 50 0 50 100 °C 150

VDS =

Fig. 3 Typ. output characteristic
I, =f (V.o (MOSFET)

1.4
BVDSS
VGS(th)
1.2
T \\Vesnh) Vbss
~N L
—1 |
1.0 —
norm. |— N
\\
0.8 <
0.6
0.4
-50 0 50 100 °C 150
Tyy——=

Fig. 6 Typ. normalized BV =1 (T,)
Vs = f (T,,) (MOSFET)

th

S //-\\

oA

40 /
20 /

0 20 40 60 80 A 100
Iy ———=
Fig. 9 Typ. transconductance,
g, =f(l,) (MOSFET)

VGS =

Fig. 4 Typ. transfer characteristics
I, =f (V) (MOSFET)

12
v
10
/]\ Vo= 250V
o Ib=18A | A
Ves I, = 10 mA /

0 100 200 300 nC 400
Q —=

Fig. 7 Typ. turn-on gate charge
characteristics, V. = f (Qg) (MOSFET)

120
A

/]
/rloo 7
80 / /
le Ty,=150°C \7 /
60 —{T,;=100°C / /
1 /7
20 /

0 A/'

0.5 1.0 15 20 V 25
Vi ——— =

Fig. 10 Forward current versus
voltage drop (Boost Diode)

—_—
TVJ

Fig. 5 Typ. normalized
Rosen = f (Ty,) (MOSFET)

on)

100
nF

1\10 A~ Ciss

1SS

0.1

0 5 10 15 Vv 20

Vpg ———=

Fig. 8 Typ. capacitances C =f (V),
f = 1 MHz (MOSFET)

3.0
o [Tw=t00°C
K~ V=350 v
25 /
T [ [
max./
Q. 2.0 Ie=37A 7
lr=74A /
15 lr=37A /
' y
I-=185A /
/
1.0 y /
// U >< //
// ,/ >’
05 e
' 4”’ !
00 7 typ.
10 100 Alus 1000

dig/dt ———=

Fig. 11 Recovery charge versus -di /dt
(Boost Diode)

F1-4
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LXYS VUM 24.05

50 T 1.4 0.6
A | Ty,=100°C us T,,=100°C
Vg= 350V Vg= 350V
R % 05 18
40 1.2
I I-=37A max”>/ K, R\
30 :Fi;‘;ﬁ / 1.0 max. =37 A
i / | 03 le=74A
lr=18.5A e R ' =37 A
20 A 0.8 7 _
e Ir=185A
A 0-2 ~ ~—|
/ / §typ- 4 Qr \\
10 e 0.6 | ~ N
W 2 0.1 7 —
typ.
0 0.4 0.0
0 100 200 300 400 A/us 600 20 40 60 80 100 120 °c 160 0 100 200 300 400 A/us 600
-dig/dt ———== T,———= -dig/dt ——=
Fig. 12 Peak reverse current versus Fig. 13 Dynamic parameters versus Fig. 14 Recovery time versus
-di/dt (Boost Diode) junction temperature (Boost Diode) -di_/dt (Boost Diode)
18 0.9 8 7
\Y kw| Ts=85°C kw/| T =85°C
T . / — us 7 6
o g o7 ° \ V,, =230 V/50 H T 5 /
V, P \ n= z
FR12 \ N Ver out5 L P f.=40 kHz//
4
N
10 0.5 4
\ 3
N\
8 3 ~
\ V,, = 115 V/60 Hz 5
6 / 0.3 2 ~—~] / B
t ~ f, =80 kHz
FR \ 1 P
N t
4 ~] R 1 7
2 0.1 0 0
0 100 200 300 400 A/us 600 0O 20 40 60 80 kHz 120 0 50 100 150 V 250
] di/dt ——= ] f —= . Vinwusy — =
Fig. 15 Peak forward voltage versus Fig. 16 Output power versus carrier Fig. 17 Output power versus
-di/dt (Boost Diode) frequency (Module) mains voltage
6 i~ VUM 24
kw | | K/W
5 f, = 80 kHz |
T \\V = 230 V/50 Hz 20
1
4 . Zinc Rectifier Diodes | L1
Pout 1.5 PalZq
’ /,// " Boost Diode
3 /?/
= 115 V/60 Hz 1.0 A
05 22 MOSFET
1 ' =1
%/ I
_-— __—_/—’ =T |
0 0.0
40 60 80 100 °C 120 0.01 0.1 1 s 10
Tg—= t————=
Fig. 18 Output power versus Fig. 19 Transient thermal impedance junction to case for all devices

heatsink temperature (Module)

© 2000 IXYS All rights reserved F1-5



DIIXYS VUM 33-05
Power MOSFET Stage lo,s =47 A
for Boost Converters Vbss =500V

Module for Power Factor Correction

VRRM (Diode) VDSS Type
\Y Y
600 500 VUM 33-05N
Symbol Test Conditions Maximum Ratings
Voee T,, =25°C to 150°C 500 \Y
Vo en T,, =25°C to 150°C; R . = 10 kQ 500 \Y
Vs Continuous +20 \
I m T. =85°C 33 A
I 7l T. =25°C 47 A
lou <§D T, =25°C,t, =@ 130 A
P, T, =85°C 310 W
Is V=0V, T, =25°C 33 A
gy Ve =0V, T =25°C,t =@ 130 A
Vioru 600 \Y
Iay - 85°C, rectangular 6 = 0.5 33 A
©
ey =4 T, =45°C, t=10ms (50 Hz) 300 A
7 t=8.3ms (60 Hz) 320 A
] T, =150°C,t=10ms (50 Hz) 260 A
@ t=8.3ms (60 Hz) 280 A
P T, =85°C 59 W
Vioeu 800 \Y
liav 2 T, =85°C, sinus 180° 54 A
©
o o
[ B4 7., =45°C, t=10ms (50 Hz) 300 A
5 t=8.3ms (60 Hz) 320 A
=4 T, =150°C,t=10ms (50 Hz) 260 A
é t=8.3ms (60 Hz) 280 A
P T, =85°C 50 W
T, -40...+150 °C
T, 150 °C
T -40...+150 °C
o
Vo [EA 50/60 Hz t=1min 3000 Vv~
- | <1mA t=1s 3600 Vv~
M, Mounting torque (M5) 2-2.5/18-22 Nm/lb.in.
Weight 28 g

® Pulse width limited by T,

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

Rpsen = 0.12 Q

Features

¢ Package with DCB ceramic base plate

¢ Soldering connections for PCB
mounting

¢ |solation voltage 3600 V~

* Low R, HDMOS™ process

¢ Low package inductance for high
speed switching

¢ Ultrafast boost diode

¢ Kelvin source for easy drive

Applications

¢ Power factor pre-conditioner for
SMPS, UPS, battery chargers and
inverters

¢ Boost topology for SMPS including
1~ rectifier bridge

e Power supply for welding equipment

Advantages

¢ 3 functions in one package

¢ Output power up to 8 kW

¢ No external isolation

e Easy to mount with two screws

¢ Suitable for wave soldering

¢ High temperature and power cycling
capability

e Fits easiliy to all available PFC
controller ICs

F1-6
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SIXYS VUM 33-05
- | :
Symbol Test Conditions Characteristic Values 350
(T,, = 25°C, unless otherwise specified) A |V =08V
min. | typ. | max. 300
Ve V=0V, l,=2mA 500 v T 250
Vesun V.. =20V, I =20mA 2 5 0V ey \ Tu=45°C
200 N
loss Vg =%20V, V=0V +500 nA \|
150 \\
loss V. =500V, V=0V 2 mA NI
100 \\
Rosion) T, =25°C 012 Q Tyy= 125°C| )
Gint E T, =25°C 15 Q 50
LL
9, -y Vo =15V, I =12A 30 S 0
Vo = | =24A, V=0V 1.5 Vv 0.001 0.01 01 s 1
t ——=
Fig. 1 Non-repetitive peak surge
V=250V, . =12A,V_ =10V 100 ns o .
d(on) DS ' 'ps ' Vs
o } Zgen.=1Q, L-oad 220 ns current (Rectifier Diodes)
Cis 8.5 nF
C,.s V=25V, f=1MHz,V =0V 0.9 nF 500
Crss 0.3 nF AZs v
400 vd
Q, Voo =250V, I,=12A, V, =10V 350 nC N
Riss 0.21 K/W /1
300 /
Vv, . =33A; T,= 25°C 1.75 V . /
T,, =150°C 15 v M Tu=45°C
VAl . //
/ o
200 7 =
I V, =600V, T, = 25°C 1.5 mA A
M V. =480V, T, = 25°C 025 mA / //va 125°C
3 T,,=125°C 7 mA 100 V4 >
a /
Vi I For power-loss calculations only 121V
r. s T, =125°C 9 mQ 0
o 1 i ms 10
I . =30A; -di/dt=240Alus , ) . e
V, =350V, T, =100°C 10 11 A Fig. 2 12t for fusing (Rectifier Diodes)
Ris 1.1 KIW
Dimensions in mm (1 mm = 0.0394"
Vv, . =20A, T,= 25°C 1.5 Vv ( ) )
T,, =125°C 1.5 Vv aln
0
[) A
I iy v. =800V T, = 25°C 0.25 mA e
&Y v, =640V, T,=125°C 2 mA - 8
E 2 A ! Lr‘l'_
Vi i= For power-loss calculations only 118 V N '
r, I 7, =125°C 12 mQ *DCB{W‘; -
Ry 1.3 KW BRTReR”
—— 545 == S
N
— * i » t * 7
B E ] 0 N e
=4 L}[' TN * N o
P t . Tl;/ m_i l
161eila—— 48 ————=
63
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-
I VUM 33-05
80 80 25
A 1% A / RDs(on) ID:lBA /
70 v 70 , /
7V / 2.0
60 A 60 T
/ I~ 6V //
| 50 I, 50 norm.
D ﬂ 1.5
4o 4o Tyy = 25°C ~ /]
T,, = 125°C —|
/_._/— \al /
30 T Ves=5V 30 / 1.0
Vi
20 // 20 //
/ // 05
10 10
7
0 0 0.0
0 2 4 6 8 V10 2 3 4 5 6 V7 50 0 50 100 °C 150

VDS =

Fig. 3 Typ. output characteristic
I, =f (V.o (MOSFET)

1.4
BVDSS
VGS(th)
1.2
T \\Vesnh) Vbss
~N L
—1 |
1.0 —
norm. |— N
\\
0.8 <
0.6
0.4
-50 0 50 100 °C 150
Tyy——=

Fig. 6 Typ. normalized BV =1 (T,)
Vs = f (T,,) (MOSFET)

th

S //-\\

oA

40 /
20 /

0 20 40 60 80 A 100
Iy ———=
Fig. 9 Typ. transconductance,
g, =f(l,) (MOSFET)

VGS =

Fig. 4 Typ. transfer characteristics
I, =f (V) (MOSFET)

12
v
10
/]\ Vo= 250V
o Ib=18A | A
Ves I, = 10 mA /

0 100 200 300 nC 400
Q —=

Fig. 7 Typ. turn-on gate charge
characteristics, V. = f (Qg) (MOSFET)

120
A

/]
/rloo 7
80 / /
le Ty,=150°C \7 /
60 —{T,;=100°C / /
1 /7
20 /

0 A/'

0.5 1.0 15 20 V 25
Vi ——— =

Fig. 10 Forward current versus
voltage drop (Boost Diode)

—_—
TVJ

Fig. 5 Typ. normalized
Rosen = f (Ty,) (MOSFET)

on)

100
nF

1\10 A~ Ciss

1SS

0.1

0 5 10 15 Vv 20

Vpg ———=

Fig. 8 Typ. capacitances C =f (V),
f = 1 MHz (MOSFET)

3.0
o [Tw=t00°C
K~ V=350 v
25 /
T [ [
max./
Q. 2.0 Ie=37A 7
lr=74A /
15 lr=37A /
' y
I-=185A /
/
1.0 y /
// U >< //
// ,/ >’
05 e
' 4”’ !
00 7 typ.
10 100 Alus 1000

dig/dt ———=

Fig. 11 Recovery charge versus -di /dt
(Boost Diode)

F1-8
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SIXYS VUM 33-05
-I -
40 . 14 0.6 -
A Ty;=100°C us T,7=100°C
Vg=350 V max. W | [Vr=350V
M 12 4 0.5
30 | t \
IRM |F =37 A\ / / K( ™ 04 \
=74 A —_| // 1.0 max. lF=37A
20 |— lF=37A /// e 03 l le=74A
Ir=185A ? \ lr=37A
0.8 Z N l=185A
/ //<~ 0.2
10 Q ]
Za A ~N—
typ.
0 0.4 0.0
0 100 200 300 400 A/S 600 20 40 60 80 100 120 °C 160 0 100 200 300 400 A/US 600
digfdt — = T, ——= -dig/dt ———=

Fig. 12 Peak reverse current versus
-di_/dt (Boost Diode)

18
\%
14 /
V /
FR
\%
12 \ / FR
10
8
6 vi
trr
4 \\\
2

0 100 200 300 400 A/S 600
dig/dt ———=—

Fig. 15 Peak forward voltage versus

Fig. 13 Dynamic parameters versus
junction temperature (Boost Diode)

12
| Ts =85°C
10 \

\ v,

out

4
N~ V,, = 115 V/60 Hz
\\
2
0
0 20 40 60 80 kHz 120
f———==

Fig. 16 Output power versus carrier

Fig. 14 Recovery time versus
-di/dt (Boost Diode)

10

| Ts =85°C

—_—
o]

Pout fc =40 kHz

7

0 50

100 150 \Y 250

Vin Rms) =

Fig. 17 Output power versus

-di_/dt (Boost Diode) frequency (Module) mains voltage
o | | Y5 M a3
L~ f, = 80 kHz KIW
\
V,, =230 V/50 Hz

7\ 7 \ in 7\ 1.2 ///
6 \\ Zooe Rectifier Diodes /// /

Pout d L1
. 0.9 A~

N 1 Boost Diode
/ V
4 / d
V,, = 115 V/60 Hz 0.6 /’
3=~ /
D s
2 ~ 03 AT MOSFET
L~
1 I | —TTT]
= I
0 0.0
40 60 80 100 °C 120 0.01 0.1 1 S 10
Tg———== t =
Fig. 18 Output power versus Fig. 19 Transient thermal impedance junction to case for all devices
heatsink temperature (Module)
© 2000 IXYS All rights reserved F1-9




_-I IXYS Advanced Technical Information VUI 9-06N7
Rectifier Module for Vary = 1200V
Power Factor Correction leavzs = 15 A
Vees = 600V
Fast Single Phase Rectifier lcos = 37 A

Ultra Fast Boost Chopper

Typical Rectified Mains Power

P,= 900W atv,=110Vv
P,=2100W atv, =240V

at Voe = 400 V, f; = 75 kHz, T, = 80°C

A A A
A K
S ¢
¢ |

Input Rectifier Bridge D11 - D14

Application

« single phase rectification with power

Symbol Conditions Maximum Ratings factor correction (PFC)

* low harmonic content of mains current
Veau 1200 v * mains current and voltage in phase
leavas T. = 25°C; sine 180° 15 A « wide input voltage range, controlled
leaveo T. = 80°C; sine 180° 10 A output voltage
IFSM TVJ =25°C;t=10ms sine 50 Hz 75 A Features

* high level of integration -

. - only one power semiconductor
Symbol Conditions T =25°C unl Charrel\cterlstlc Va_lfyeds module required for the whole PFC
(T, = , unless otherwise specified) rectifier
min.| typ. | max. « standard PFC control ICs useable
Vv, I.=10A T, = 25°C 1.4 1.8 V « fast rectifier diodes for enhanced EMC
Ty, = 125°C 1.6 Vv behaviour

* NPT IGBT with low saturation voltage,

le Ve = Vegru Ty, = 25°C 0.05 mA ultra fast switching capability,
Ty, =125°C 0.5 mA high RBSOA and short circuit
_ ) = e it = ruggedness
" Ve =100 Vi1 = 10 A; ~difdt = 5 Alps ! HS « internally series connected
Ric (per diode) 2.5 K/W HiPerFRED™ free wheeling diode
s with heat transfer paste tbd KW for fast and soft reverse recovery at
high switching frequency
* package with insulated DCB base and
soldering pins for PCB mounting

F1-10 © 2000 IXYS All rights reserved




LXYS

VUI 9-06N7

Chopper T
Symbol Conditions Maximum Ratings
Vees Ty, = 25°C to 150°C 600 \Y
Vees Continous +20 \%
leos T.= 25°C 37 A
lcso T.= 80°C 25 A
RBSOA V. =600V;Rs =10 Q; T,, = 125°C ley = 100 A
Clamped inductive load; L = 100 pH Veek € Vees
tsc V. =600V;V  =+15V;R;=10Q; 10 us
Ty, = 125°C; non-repetitive
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.| typ. | max.
Veeem I.=10A;V, =15V ;T,= 25°C 15 | 18 V
Ty; =125°C 1.6 \%
Veew l.=1mA; V=V, 3 5 V
lees Ve =V Ve =0V, Tyy = 25°C 0.04 mA
Ty, = 125°C 1 mA
logs Ve =0V;V =+20V 100 nA
tyom) 30 ns
t . 50 ns
t’ Inductive load, T,; = 125°C 320 ns
£ V. =400V;I =10 A 70 ns
f - . _
E. Vee =215 ViR, =10 Q 0.60 mJ
E, 0.31 mJ
C. Ve =25V; V=0V, f=1MHz 1600 pF
Qcon Vg =480V;V, =15V;1 =10 A 140 nC
R,c 0.96 K/W
RiJs with heat transfer paste thd KIW
Chopper D1
Symbol Conditions Maximum Ratings
Virru Ty, = 25°C to 150°C 600 \
leos T, = 25°C 35 A
lrso T, =80°C 22 A
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min.  typ. , max.

Ve I.=10A; T,= 25°C 2.2 3.2 \%
Ty, = 125°C 24 V

I Vo=V Tw= 25°C 0.1 mA
Ty, = 125°C 0.1 mA

- I.=10 A, di/dt = -400 Alus; T,, = 125°C tbd A
" V., =400V tbd ns
Rye 1.15 KW
Riss with heat transfer paste thd KIW

© 2000 IXYS All rights reserved
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||
1IXYS VUI 9-06N7
[ |
Module
Symbol Conditions Maximum Ratings
T, -40...+150 °C
T, -40...+125 °C
VisoL lso. £ 1 MA; 50/60 Hz; t = 1 min 3000 V-~
M, Mounting torque (M4) 15-2.0 Nm
Symbol Conditions Characteristic Values
(T,, = 25°C, unless otherwise specified)
min. | typ. | max.
dg Creepage distance on surface thd mm
d, Strike distance through air thd mm
Weight typ. 18 g
Dimensions in mm (1 mm = 0.0394")
< 1375, g13.7751
10,8'33 10,853
ﬂ I1.2*.3:§
o H 1 JéKL M N _»_‘» 4
5 6.7 8 ‘ S| 2
o) e A £
ey CAAS
& 1 23 4 o |&| 7
= ) < yo
&, o e Y
OA B[CDE F G( A
— 2%
» < 71,5
= 2
<)
& I v
~ A 1
e
[ 1] A
‘ 39
< 4733 >
F1-12 © 2000 IXYS All rights reserved




I_-I IXYS Advanced Technical Information VUM 25-05

Rectifier Module Vposs =500V
for Three Phase Power Factor Correction

Using fast recovery epitaxial diodes and MOSFET

VRRM (Diode) VDSS Type E 6 |
Y, Y, 0 |F

5 e—f = 2
600 500 VUM 25-05E 10 1H
N —]

3
Symbol Test Conditions Maximum Ratings Features
Voss Ty, =25°C10150°C 500 V' ePackage with DCB ceramic base plate
\% T, =25°Cto150°C; R_. =10 kQ 500 \% . .
DGR VJ ! GS
Voo Continuous +20 Vv . Solder_lng connections for PCB
mounting
I E T, =85°C 24 A e |solation voltage 3600 V~
I o T =25°C 35 A elow Roseny HDMOS™ process
low ©f T. =25°C,t =@ 95 A : _
= P e Low package inductance for high
P, T, =85°C 170 W speed switching
| v OV T = 25°C o4 A e Ultrafast diodes
S GS = 'S = ° H 7
I, Ve, =0V, T,=25°C,t =® 95 A ¢ Kelvin source for easy drive
Verm 600 V' Applications
liav T, =85°C, rectangular 6=0.5 40 A
Three phase input rectifier with power
I, ] 7., =45°C, t=10ms (50 H2) 300 A C phase inptt rectit P
= t=8.3ms (60 Hz) 320 A factor correction consisting of three
o
&l T =150°C,t=10ms (50 Hz) 260 A modules VUM 25-05
t=8.3ms (60 Hz) 280 A ¢ For power supplies, UPS, SMPS,
drives, welding etc.
P T, =85°C 36 W
Ty -40...+150 °C Advantages
Tom 150 °C
L -40...+150 °C » Reduced harmonic content of input
(] .
= . currents corresponding to standards
Ve, [Ef 5060 Hz t=1min 3000 v~ # ponding !
§ leo £ 1 MA t=1s 3600 Ve~ ¢ Rectifier generates maximum DC
power with a given AC fuse
M, Mounting torque (M5) 2-2.5/18-22 Nm/Ib.in. « Wide input voltage range
Weight 35 g

¢ No external isolation

e Easy to mount with two screws

e Suitable for wave soldering

¢ High temperature and power cycling
capability

@ Pulse width limited by T,
IXYS reserves the right to change limits, test conditions and dimensions.

826
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VUM 25-05

Symbol Test Conditions Characteristic Values Dimensions in mm (1 mm = 0.0394")
(T,, = 25°C, unless otherwise specified)
min. | typ. | max. g 2%05
V. V, =0V,I =2mA 500 v .l l i A0 fr—
v V.. =20V, I =20mA 2 5 vV ' L
GS(th) DS ’ D NL | 0 =
111 I —r-] [ |
e V., =20V, V=0V £500 nA te [ asx26—]
© 63
lpss Vs =500V, V=0V 2 mA 50
386
Roson) v, =25°C 012 Q 14 otw-14
cint v, =25°C 15 Q 747
m A
9. o Vs =15V, I, =12A 30 S I il | | I 5 f
Vo o] I, =24A, V=0V 1.5 Vv gf ] ] o 2
s [ ) I _‘E Y
Ete} | [ 0
o) V=250V, 1, =12 A,V =10V 100 ns Elle v “’?—t
tyort) Zgen.=1Q, L-load 220 ns |~ 5575
05 515
Ci.. 8.5 nF
C, Vs =25V, f=1MHz,V =0V 0.9 nF
C.. 0.3 nF
Q, Vo =250V, I,=12A, V=10V 350 nC
Rius 0.38 K/W
Vv, I, =22A; T,= 25°C 1.65 V
T,, =150°C 14 VvV
Iy V, =600V, T, = 25°C 1.5 mA
V, =480V, T, = 25°C 0.25 mA
o T,, =125°C 7 mA
5]
©
Vo, g For power-loss calculations only 114V
r. T, =125°C 10 mQ
[y . =30A; -di/dt=240 Alus
V, =350V, T, =100°C 0 | 11 A
Riss 1.8 KIW
F1-14 © 2000 IXYS All rights reserved



SIXYS VUM 25-05
-I ;
80 80 25
A A / Rosion| lo=18A )
70 70 A
/ 2.0
60 60 //
norm.
I, 50 Ip 50 15 /
4o 4o Ty, = 25°C \ﬂ /
T, = 125°C <] /
30 30 10
/ )
20 20 //
/4 / / oo r
10 10 7
0 0 0.0
0 2 4 & 8 V10 2 3 4 5 6 V7 50 0 50 100 °C 150

VDS =

Fig. 1 Typ. output characteristic
I, =f (V.o (MOSFET)

1.4
BVDSS
VGS(Ih}
1.2
T \\VGS(m) Vbss
N —
—1 |
1.0 —
norm. | = N
\\
0.8 <
0.6
0.4
-50 0 50 100 °C 150
Ty—m=

Fig. 4 Typ. normalized BV =1 (T,)
Vesen = f (T,,) (MOSFET)

th

S /,-\\

4 N
Y

40 /
20 /

0 20 40 60 80 A 100
ly ——=

Fig. 7 Typ. transconductance,
g, =f(,) (MOSFET)

VGS =

Fig. 2 Typ. transfer characteristics
I, =f(Vs) (MOSFET)

12

10
V= 250 V
8 Ip=18 A /

es I =10 mA /

<

0 100 200 300 nC 400
Q —=

Fig. 5 Typ. turn-on gate charge
characteristics, V. = f (Qg) (MOSFET)

120
A

/rloo 7/

, % / /

. Ty5=150°C /
w/

60 —Ty,;=100°C

e
20 / /
0 A/,

0.5 1.0 15 20 V 25
Ve — =

Fig. 8 Forward current versus
voltage drop (Diodes)

—_—
TVJ

Fig. 3 Typ. normalized
Rosen = f (Ty,) (MOSFET)

on)

100
nF

1\10 A~ Ciss

ISsS.

0.1

0 5 10 15 v 20

Vpg ———=

Fig. 6 Typ. capacitances C =f (V
f = 1 MHz (MOSFET)

DS)‘

3.0
o [Tw=t00C
;5 Vg= 350 V )
T R (
max./
Q, 2.0 Ie=37A >
lr=74A /
15 lr=37A /
' 4
l-=185A ¥
V
1.0 y > A
” V1
///,//Q >'/
0.5 T ﬂ/
1L
0o ] typ.
10 100 Alus 1000

-digldt ——=

Fig. 9 Recovery charge versus -di /dt
(Diodes)
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© 2000 IXYS All rights reserved

F1-15




IXYS VUM 25-05

1.4 0.6

s T,,=100°C
T | |Ve=3s0V

0.5
trr 04 \\

A | Tw=100°C
T Vg=350V

iy
o
—_—

max.y
[y lr=37A >/
lr=74A
30 = —37A // 1.0 max. l-=37 A
F~ -
lr=185A | 03 ] Ir=74A
pd RM l-=37A
20 A~ 08 Y7 \ l-=185A
2%& / 0.2 <
A7
10 L i 0.6 g Q ~— ~—
7z o 0.1 —
: typ.
0 0.4 0.0
0 100 200 300 400 A/us 600 20 40 60 80 100 120 oc 160 0 100 200 300 400 Ajus 600
-dig/dt ———= T — -dig/dt ————=
\Al
Fig. 10 Peak reverse current versus Fig. 11 Dynamic parameters versus Fig. 12 Recovery time versus
-di_/dt (Diodes) junction temperature (Diodes) -di_/dt (Diodes)
18 0.9 25
\Y VUM 25
KW
T . / = b
2.0
14 / 0.7
ViR \ A Ver Zisc Diode
12 15 <
) Pz
10 0.5 //
8 1.0 //
6 — 0.3T /
ter 0.5 > -
N t 1 L
4 ] FR 1 417 I LT MOSFET
2 0.1 0.0 T [ 1]
0 100 200 300 400 Alus 600 0.01 0.1 1 s 10
dig/dt ———= t——=
Fig. 13 Peak forward voltage versus Fig. 14 Transient thermal impedance junction to case for all devices
-di_/dt (Diodes)
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IXYS VUM 85-05A
Rectifier Module Vpss = 500V
for Three Phase Power Factor Correction s = 130 A
bsn) = 36 MQ

Preliminary data

o U1

E7/S10 Nps
\Y} \Y V Type E‘°°—\2
RRM RRM, DRM DSS

(FAST Diode) (Diode, Thyr.) (MOSFET) STM H LN
V V V A6O—¢ T/ t ——-o w4

D2\ / b4\

600 500 500 VUM 85-05A ';jg_
s4 Nps
L—— O W10
Symbol Conditions Maximum Ratings
MOSFET T 1
Viss T,, =25°Cto 150°C 500 \Y
Voer T,, =25°Cto 150°C; R, =1 MQ 500 \%
Viem Transient +30 \%
Vs Continuous +20 \%
I, T.=100°C, T, =125°C 60 A
s T. =25°C,T,=150°C 130 A
o T. =25°C,T,=150°C 520 A
AR T. =25°C 60 mJ
ot T. =25°C 1380 w
Single Phase Bridge Th1, D2, D3, D4
VRRM’VDRM 500 \
loay v = 150°C, T =100°C 47 A
lear lrem T, =45°C, t=10ms (50 Hz) 320 A
t=8.3ms (60 Hz) 340 A
T,, =150°C,t=10ms (50 Hz) 280 A
t=8.3ms (60 Hz) 300 A
P ot T. =25°C; per diode 90 W
Fast Diodes D5, D6
Verm 600 \Y
leay T,, =150°C, T = 100°C, rectangular 3 = 0.5 31 A
lesm T,, =45°C, t=10ms (50 Hz) 250 A
tot T, =25°C 95 w
Module

T, -40...+150 °C
T 150 °C
To -40...+125 °C
VoL leo, S1MA 50/60 Hz 3600 V-~
M, Mounting torque (M5) 2-2.5/18-22 Nm/Ib.in.
Weight 80 g

Features

ePackage with DCB ceramic base plate

¢ Soldering connections for PCB mounting

e|solation voltage 3600 V~

eLow Rpg(,ny HDMOS™ process

e ow package inductance for high speed
switching

eUltrafast diodes

eKelvin source for easy drive

eUL recognized

Applications

eThree phase PFC by Kolar circuit

eThree phase input rectifier with power
factor correction consisting of three
modules VUM 85-05

eForpower supplies, UPS, SMPS, drives,
welding etc.

Advantages

eReduced harmonic content of input
currents corresponding to standards

eRectifier generates maximum DC power
with a given AC fuse

eWide input voltage range

eNo external isolation

eEasy to mount with two screws

eSuitable for wave soldering

eHigh temperature and power cycling
capability

© 2000 IXYS All rights reserved
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[ |
Symbol Conditions Characteristic Values
(Ty; = 25°C, unless otherwise specified)
min. | typ. | max.
MOSFET T 1
Vasan Vo =220V, |,=30 mA 2 3 4 vV
lass Ve =#20V, Vps=0V +#15 pA
lpss Vos = Vosss  Ves =0V 05 | 1.4 mA
Vs = 0,8Vpes, Vos = 0V, Ty, = 125°C 1 7 mA
Ros(ony lp =% lpys, Vos = 10V, pulse test 36 mQ
t< 300 ps, d<2%
Ors Vps =10V, I =% 5, t =< 300 us 75 | 145 S
taon) 16 25 ns
t; Voo = % Viss, Iy =2 s, Vg = 15V 33 45 ns
tacor R,=1Q,L=100pH, T, = 125°C 65 80 ns
t; 30 40 ns
Ciss 30 nF
V=25V, f=1MHz, V=0V 3 nF
rss 1 nF
Qq 945 [1120 nC
Qqs Vps = %2 Vpss, Ip = 72 Ipps, Vas =15V 195 280 nC
Q, 435 | 595 nC
Rinsc 0.09 KW
thCH 0.05 KIW
Single Phase Bridge Th1, D2, D3, D4
Ve, Vi I, l,=45A, T,,= 25°C 150 V
T,, =125°C 155 V
Irrms Iorm Vb, Vi = Vorms Vraus Ty, = 25°C 0.5 1.4 mA
Vo, Vi = 0,8Vormn Verwr  Tyy = 125°C 1 7 mA
Vqo For power-loss calculations only 08 V
rr T,, =150°C 14 mQ
Ver Vo=6V 15 V
lor 100 mA
Veo Vo =23 Vor  Tyy = 150°C 02 V
leo 5 mA
Vrem 10 \Y
Iy V5 =6V, R = 00 200 mA
I I =0.45 A, dig/dt = 0.45 Alus, t, = 10 ps 450 mA
(di/dt),, Ic = 0.45A, dig/dt = 0.45A/us, t, = 200ps, f = 50Hz
Vp = 2 Vprw» Tvs = 150°C, I = 45 A, repetitive 150 Alus
s = 0.45A, dig/dt = 0.45A/ps, t, = 200ps, f = 50Hz
Vp = Y Vpruy Tyy = 150°C, |1 = Iy, NON-repetitive 500 Alus
tqa lc = 0.45 A, dig/dt = 0.45 Alus, Vy = % Voay 2 s
t, I, = 20 A, difdt = -10 Alps, Vg = 100 V, Vp = Ve | 150 Hs
t, = 200 ps, dv/dt = 15 V/ps, T, = 150°C
(= It = lyavy Tyy = 150°C t,= 30 us 10 W
t, = 300 us 5 W
Psawm 05 W
R.c DC per diode / thyristor 1.3 KW
Rich DC per diode / thyristor 0.4 KIW
F1-18 © 2000 IXYS All rights reserved
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[ |
Symbol Conditions Characteristic Values
(Ty; = 25°C, unless otherwise specified)
min. | typ. | max.
Fast Diodes D5,D 6
Ve l-=30A; Ty = 25°C 270 V
Ty; =125°C 185 V
R V=600V, T, = 25°C 05 mA
Ty; =125°C 1 mA
Voo For power-loss calculations only 123 V
re Ty; = 150°C 9.8 mQ
lam I- =50 A, di/dt = 100 A/us
Vg=100V, T, =100°C 3 35 A
t, I-=1A, Vg =30V, di/dt = 200 Alus 25 30 ns
Riuc DC per diode 1.3 KW
Rich DC per diode 0.4 K/wW
Dimensions in mm (1 mm = 0.0394")
15 -
e S| | I | L0 ey A4 00 A
[ ~ [
| | i '
; ;
m‘ | 65 | | 38 ~
N 93 404
785
4x45° 29.0 29.0
15 225
R1
L5
o ! >
3 I 3 -
Q| FBwemuosT—¥oF=Foacni-o> 4*}5
4 - L
AR AR =
; i =y W
w ToUoOlLuLUI-%Xx s Zoaaun-oOSE Qr S :Ln
il - Y -
Ot g
19.0 16.5
40
0.5 80
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