IGBT MODULE

GAE75BA60 vor [ )

SanRex IGBT Module GAE75BAG60 is designed for high speed, high current switching
applications. This Module is electrically isolated and contains IGBT connected with
clamp diode in series, soft recovery diode (trr=0.1 u s) reverse connected across 1GBT. s0+03

® |c=75A Vces=600V
®\/ce(sat) =2.4V Typ
®tf=0.10us Typ

® Soft recovery diode
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Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE75BA60
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 600 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 75 A
lcp Current Pulse (1 ms) 150
—lc Reverse Collector Current 75 A
Pc Total Power Dissipation Tc=25C 315 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 210 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=600V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 600 \"
VGE (th) Gate Threshold Voltage Vce=10V, lc=7.5mA 3.0 7.0 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=75A, Vee=15V 2.4 2.8 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 4 7.5 nF
tr Rise Time 0.10 0.20
td(on) | Switching Tum-on Delay Time | |c=75A, Vae=-+15V/—5V 020 | 0.40
| Time Fall Time Vcc=300V, Re=8Q 010 | 020 | *°
td (off) Turn-off Delay Time 0.40 | 0.80
VEcs Emitter-Collector Voltage —lc=75A, Vee=0V 1.80 2.80 \
trr Reverse Recovery Time —lc=75A, Vee=—10V, di/dt=150A/us 0.1 0.15 uS
. . IGBT-Case 0.40 | .,
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.55
VFm Forward Voltage Drop IF=75A, At Clamp Diode 1.80 2.80 \
trr Reverse Recovery Time IF=75A, diF/dt=—150A/ us, At Clamp Diode 0.1 0.15 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.55 | CT/W
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IGBT MODULE

GAE100BA60 vor [ )

UL;E76102 (M)

SanRex IGBT Module GAE100BAG60 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected

with clamp diode in series, soft recovery diode (trr=0.1 y's) reverse connected across 05
I GBT .12 | G—Msdeptmzmm—\ g

Y

®|c=100A Vces=600V o= 2 EE -
®\/ce(sat) =2.3V Typ ,@{% @ %E

®if=0.10us Typ
® Soft recovery diode TAB#OO S

(Applications) . A

HoM
35.5MAX

231403 23103 18:

Brake for motor control (chopper) x B x
2 : “ ‘ NAME :PLATE ‘ L H
S % @K
Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE100BA60
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 600 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 100 A
lcp Current Pulse (1 ms) 200
—lc Reverse Collector Current 100 A
Pc Total Power Dissipation Tc=25C 400 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 210 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=600V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 600 \"
VGE (th) Gate Threshold Voltage Vce=10V, Ilc=10mA 3.0 7.0 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=100A, Vee=15V 2.3 2.8 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 7 10 nF
tr Rise Time 0.10 0.20
td(on) | Switching Tum-on DelayTime | |c=100A, Vae=-+15V/—5V 020 | 0.40
| Time Fall Time Vcc=300V, Re=6Q 010 | 020 | *°
td (off) Turn-off Delay Time 0.40 | 0.80
VEcs Emitter-Collector Voltage —Ilc=100A, VGe=0V 2.00 2.80 \
trr Reverse Recovery Time —lc=100A, Vee=—10V, di/dt=200A/us 0.1 0.15 uS
. . IGBT-Case 0.31 .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.55
VFm Forward Voltage Drop IF=100A, At Clamp Diode 2.00 2.80 \
trr Reverse Recovery Time IF=100A, diF/dt=—200A/ s, At Clamp Diode 0.1 0.15 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.55 | CT/W
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SanRex IGBT Module GAE150BA60 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series, soft recovery diode (trr=0.1 y's) reverse connected across

IGBT.

®|c=150A Vces=600V
®\/ce(sat) =2.4V Typ
®if=0.10us Typ

® Soft recovery diode
(Applications)

Brake for motor control (chopper)
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(Tj=25C unless otherwise specified)
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. Ratings .
Symbol Item Conditions Unit
GAE150BA60
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 600 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 150 A
lcp Current Pulse (1 ms) 300
—lc Reverse Collector Current 150 A
Pc Total Power Dissipation Tc=25C 600 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 225 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=600V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 600 \"
VGE (th) Gate Threshold Voltage Vce=10V, lc=15mA 3.0 7.0 \Y
Vceat) | Collector-Emitter Saturation Voltage | lc=150A, Vee=15V 2.4 2.8 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 9 15 nF
tr Rise Time 0.10 0.20
td(on) | Switching Tum-on DelayTime | |c=150A, Vae=-+15V/—5V 020 | 0.40
| Time Fall Time Vec=300V, Re=4Q 010 | 020 | *°
td (off) Turn-off Delay Time 0.40 | 0.80
VEcs Emitter-Collector Voltage —lc=150A, VGe=0V 2.30 2.80 \
trr Reverse Recovery Time —lc=150A, Vee=—10V, di/dt=300A/pus 0.1 0.15 uS
. . IGBT-Case 0.21 .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.50
VFm Forward Voltage Drop IF=150A, At Clamp Diode 2.30 2.80 \
trr Reverse Recovery Time IF=150A,diF/dt=—300A/ s, At Clamp Diode 0.1 0.15 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.50 | C/W
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IGBT MODULE

GAE200BA60

| VS | |
UL;E76102 (M)

SanRex IGBT Module GAE200BAG0 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected ‘ - ‘
with clamp diode in series, soft recovery diode (trr=0.1 y's) reverse connected across 2 re— 9=
IGBT. o, } W:’ Y
®|c=200A Vces=600V = % =,
® \/Ce(sa) =2.3V Typ I B =y @
®if=0.10us Typ ﬂ
® Soft recovery diode wst03 |_mios | irx0s

(Applications)
Brake for motor control (chopper)

mj

6 7 16

TAB#110(0.5)fit

/
)1

c | £ ve : I ‘ {NAME | PLATé
a @ ok | A== S===========
| Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE200BA60
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 600 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 200 A
lcp Current Pulse (1 ms) 400
—lc Reverse Collector Current 200 A
Pc Total Power Dissipation Tc=25C 780 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 225 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=600V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 600 \"
VGE (th) Gate Threshold Voltage Vce=10V, Ilc=20mA 3.0 7.0 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=200A, Vee=15V 2.3 2.8 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 15 20 nF
tr Rise Time 0.10 0.20
td(on) | Switching Tum-on DelayTime | |c=200A, Vae=-+15V/—5V 020 | 0.40
| Time Fall Time Vec=300V, Re=3Q 010 | 020 | *°
td (off) Turn-off Delay Time 0.40 | 0.80
VEcs Emitter-Collector Voltage —Ilc=200A, VGe=0V 2.30 2.80 \
trr Reverse Recovery Time —Ilc=200A, Veae=—10V, di/dt=400A/us 0.1 0.15 uS
. . IGBT-Case 0.16 | .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.40
VFm Forward Voltage Drop IF=200A, At Clamp Diode 2.30 2.80 \
trr Reverse Recovery Time IF=200A, diF/dt=—400A/ us, At Clamp Diode 0.1 0.15 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.40 | C/W
49
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IGBT MODULE

GAE300BA60

1B

d

k

SanRex IGBT Module GAE300BAGO is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series, soft recovery diode (trr=0.1 y's) reverse connected across

IGBT.

®|c=300A Vces=600V
®\/ce(sat) =2.4V Typ
®if=0.10us Typ

® Soft recovery diode
(Applications)

Brake for motor control (chopper)

UL;E76102 (M)

én
o

| 95MAX

80+0.3

3-M5depthi2mm

13406
4206

;L
|
49MAX

mj

‘i»’—l—‘—i—‘ TAB#110(0.50 fit

c | £ ve : I ‘ {NAME ‘PLATE{ ﬂ
a @ ok | A== S===========o-,
| Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE300BA60
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 600 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 300 A
lcp Current Pulse (1 ms) 600
—lc Reverse Collector Current 300 A
Pc Total Power Dissipation Tc=25C 1100 w
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 225 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=600V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 600 \"
VGE (th) Gate Threshold Voltage Vce=10V, Ic=30mA 3.0 7.0 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=300A, Vee=15V 2.4 2.8 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 20 nF
tr Rise Time 0.10 0.20
td(on) | Switching Tum-on Delay Time | |c=300A, Vae=-+15V/—5V 020 | 0.40
| Time Fall Time Vec=300V, Re=2Q 010 | 020 | *°
td (off) Turn-off Delay Time 0.40 | 0.80
VEcs Emitter-Collector Voltage —Ilc=300A, VGe=0V 2.30 2.80 \
trr Reverse Recovery Time —Ilc=300A, Vae=—10V, di/dt=600A/us 0.1 uS
. . IGBT-Case 0.11 .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.40
VFm Forward Voltage Drop IF=300A, At Clamp Diode 2.30 2.80 \
trr Reverse Recovery Time IF=300A, diF/ dt=—600A/ s, At Clamp Diode 0.1 0.15 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.40 | C/W
52
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SanRex IGBT Module GAE75AA120 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series, soft recovery diode (trr=0.1 x's) reverse connected across s0+03

IGBT.

®|c=75A Vces=1200V
®\/CE(sat) =3.0V Typ
®if=0.10us Typ

® Soft recovery diode

UL;E76102 (M)

94.5MAX

12 3—M5deplh12mm—\ g
s

3o

231403 23103 18:

2-26.5

HoM
35.5MAX

TAB#11 )i
4 175 #110(0.50)fit

(Applications) ] 1 7
Br:Iz:- for motor control (chopper) x B x
25 : “ ‘ NAME :PLATE ‘ L H
§ 5 @K ‘
Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE75AA120
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 1200 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 75 A
lcp Current Pulse (1 ms) 150
—lc Reverse Collector Current 75 A
Pc Total Power Dissipation Tc=25C 600 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 210 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=1200V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 1200 \"
VGE (th) Gate Threshold Voltage Vce=10V, lc=7.5mA 4.5 7.5 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=75A, Vee=15V 3.0 3.4 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 8 15 nF
tr Rise Time 0.10 0.25
td(on) | Switching Tum-on Delay Time | |c=75A, Vae=-+15V/—5V 020 | 0.35
tf | Time Fall Time Vee=600V, Re=4.2Q 010 | 035 | “°
td (off) Turn-off Delay Time 0.25 | 0.30
VEcs Emitter-Collector Voltage —lc=75A, Vee=0V 2.50 3.50 \
trr Reverse Recovery Time —lc=75A, Vee=—10V, di/dt=150A/us 0.15 | 0.25 uS
. . IGBT-Case 0.21 .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.6
VFm Forward Voltage Drop IF=75A, At Clamp Diode 2.50 3.50 \
trr Reverse Recovery Time IF=75A,diF/dt=—150A/ us, At Clamp Diode 0.15 | 0.25 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.6 T/W
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IGBT MODULE

GAE100AA120 vor [ )

UL;E76102 (M)
SanRex IGBT Module GAE100AA120 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series, soft recovery diode (trr=0.1 y's) reverse connected across 9:5?: .
IGBT. |12 3—M5dep|h12mm—\ g

®|c=100A Vces=1200V
®\/CE(sat) =3.0V Typ
®if=0.10us Typ

® Soft recovery diode

231403 23103 18:

2-26.5

HoM
35.5MAX

TAB#110(0.51) it
18 4 19 4 175 !

(Applications) ] 7
Br:Iz:- for motor control (chopper) x B x
25 : “ ‘ NAME :PLATE ‘ L H
S % @K
Unit : mm
BEMaximum Ratings (Tj=25C unless otherwise specified)
. Ratings .
Symbol Item Conditions Unit
GAE100AA120
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 1200 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 100 A
lcp Current Pulse (1 ms) 200
—lc Reverse Collector Current 100 A
Pc Total Power Dissipation Tc=25C 780 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 225 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=1200V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 1200 \"
VGE (th) Gate Threshold Voltage Vce=10V, Ilc=10mA 4.5 7.5 \Y
Vceat) | Collector-Emitter Saturation Voltage | Ic=100A, Vee=15V 3.0 3.4 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 11 20 nF
tr Rise Time 0.10 0.25
td(on) | Switching Tum-on DelayTime | |c=100A, Vae=-+15V/—5V 020 | 0.35
i | Time Fall Time Vee=600V, Re=3.0Q 010 | 035 | “°
td (off) Turn-off Delay Time 0.25 | 0.30
VEcs Emitter-Collector Voltage —Ilc=100A, VGe=0V 2.20 3.50 \
trr Reverse Recovery Time —lc=100A, Vee=—10V, di/dt=200A/us 0.15 | 0.25 uS
. . IGBT-Case 0.16 | .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.40
VFm Forward Voltage Drop IF=100A, At Clamp Diode 2.20 3.50 \
trr Reverse Recovery Time IF=100A, diF/dt=—200A/ s, At Clamp Diode 0.15 | 0.25 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.40 | C/W
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IGBT MODULE

GAE150AA120

1B
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k

SanRex IGBT Module GAE150AA120 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series with a fast switching, soft recovery diode (trr=0.1 us) reverse

connected across IGBT.
®|c=150A Vces=1200V
®\/CE(sat) =3.0V Typ
®if=0.10us Typ

® Soft recovery diode
(Applications)

Brake for motor control (chopper)

EMaximum Ratings

UL;E76102 (M)

én
o

31MAX

95MAX

80+0.3

3-M5depthi2mm

13406
4206

;L
|
49MAX

mj

‘i»’—l—‘—i—‘ TAB#110(0.50 fit

I | NAME

PLATE

,,,,,,,,,,,,,, d===========

j x
i <
T =
&
‘ &

===

(Tj=25C unless otherwise specified)

. Ratings .
Symbol Item Conditions Unit
GAE150AA120
Vces Collector-Emitter Voltage with gate terminal shorted to emitter 1200 \"
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
Ic Collector DC 150 A
lcp Current Pulse (1 ms) 300
—lc Reverse Collector Current 150 A
Pc Total Power Dissipation Tc=25C 1100 w
Tj Junction Temperature 150 T
Tstg Storage Temperature —40 to +125 C
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M5) | Recommended Value 1.5-2.5 (15-25) 2.7 (28) (kgf-cm)
Mass Typical Value 225 g
MElectrical Characteristics
. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Ices Gate Leakage Current Vee==20V, Vce=0V +500 | nA
Ices Collector Cut-Off Current Vce=1200V, Vee=0V 1.0 mA
V Br)ces | Collector-Emitter Breakdown Voltage VGe=0V, Ilc=1mA 1200 \"
VGE (th) Gate Threshold Voltage Vce=10V, lc=15mA 4.5 7.5 \Y
Vceat) | Collector-Emitter Saturation Voltage | lc=150A, Vee=15V 3.0 3.4 \"
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 17 30 nF
tr Rise Time 0.10 0.25
td(on) | Switching Tum-on DelayTime | |c=150A, Vae=-+15V/—5V 015 | 0.35
i | Time Fall Time Vee=600V, Re=2.10Q 010 | 035 | “°
td (off) Turn-off Delay Time 0.25 | 0.35
VEcs Emitter-Collector Voltage —lc=150A, VGe=0V 2.40 3.50 \
trr Reverse Recovery Time —lc=150A, Veae=—10V, di/dt=300A/us 0.15 | 0.25 uS
. . IGBT-Case 0.11 .
Rth(j-c) | Thermal Resistance , C/W
Diode-Case 0.30
VFm Forward Voltage Drop IF=150A, At Clamp Diode 2.40 3.50 \
trr Reverse Recovery Time IF=150A,diF/dt=—300A/ s, At Clamp Diode 0.15 | 0.25 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.30 | C/W
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Gate-Emitter Voltage Vae (V)

Reverse Recovery Current Irr (A)

Transient Thermal Impedance 6j-c (C/W)
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IGBT MODULE

GAE200AA120 vor [ )

UL;E76102 (M)

SanRex IGBT Module GAE200AA120 is designed for high speed, high current
switching applications. This Module is electrically isolated and contains IGBT connected
with clamp diode in series, soft recovery diode (trr=0.1 u's) reverse connected across soaunx .
IGBT. |
®|c=200A Vces=1200V & L{Ei
®\/cE(sat) =3.0V Typ o ] ] 10z
®tf=010us T i
® Soft recol\l/ery):jpi)ode &l i | — | @%7
(Applications) B0
Brake for motor control (chopper) 7% A
a - :
Unit : mm
EMaximum Ratings (Tj=25C unless otherwise specified)
o Ratings .
Symbol Item Conditions Unit
GAE200AA120
VcEs Collector-Emitter Voltage with gate terminal shorted to emitter 1200 \
VGEs Gate-Emitter Voltage with collector shorted to emitter +20 \
lc Collector DC 200 A
lcp Current Pulse (1ms) 400
—lc Reverse Collector Current 200 A
Pc Total Power Dissipation Tc=25C 1500 W
Tj Junction Temperature 150 T
Tstg Storage Temperature —40to +125 T
Viso Isolation Voltage (R.M.S.) A.C. 1 minute 2500 v
Mounting Mounting(M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) N-m
Torque Terminal (M6) | Recommended Value 2.5-3.9 (25-40) 4.7 (48) (kgf-cm)
Mass Typical Value 400 g
MElectrical Characteristics
. Ratings .
Symbol ltem Conditions - Unit
Min. Typ. | Max.
lces Gate Leakage Current Vee==20V, Vce=0V +500 | nA
IcEs Collector Cut-Off Current Vce=1200V, Vee=0V 1.0 mA
V BRrices | Collector-Emitter Breakdown Voltage VGe=0V, lc=1mA 1200 \
Veeth) | Gate Threshold Voltage Vce=10V, lc=20mA 4.5 7.5 \Y
Vce(at) | Collector-Emitter Saturation Voltage | Ic=200A, Vee=15V 3.0 3.4 \Y
Cies Input Capacitance Vce=10V, Vee=0V, f=1MHz 20 40 nF
tr Rise Time 0.10 0.25
td(on) | Switching Tun-on DelayTime | |c=200A, Vee=-+15V/—5V 0.15 | 0.35
i | Time Fall Time Vee=600V, Re=1.6Q 010 | 035 | “°
td (off) Turn-off Delay Time 0.35 | 0.45
VECS Emitter-Collector Voltage —Ic=200A, Vee=0V 2.20 3.50 \Y
trr Reverse Recovery Time —Ic=200A, Vee=—10V, di/dt=400A/pus 0.15 | 0.25 “s
) ) IGBT-Case 0.08 | ,
Rth(j-c) | Thermal Resistance : C/W
Diode-Case 0.20
VFm Forward Voltage Drop IF=200A, At Clamp Diode 2.20 3.50 \
trr Reverse Recovery Time IF=200A, diF/dt=—400A/ us, At Clamp Diode 0.15 | 0.25 us
Rth(j-c) | Thermal Resistance Junction-Case, At Clamp Diode 0.20 | C/W
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. Output Characteristics (Typical)
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HYBRID GATE DRIVER IC FOR IGBT

GH-038

SanRex GH-038 is Hybrid Gate Driver IC for IGBT.

® High Voltage isolation by Photo Coupler

® Enable to drive IGBT up to dual 600V, 300A module
® Operate with single power source

® Support to high-density system design
® Built-in photo coupler with resistor (330Q)

EMaximum Ratings

36.5mm=1.0mm

Wwo’ | ruwgoe

Trrr  Tr
T e

9.0mm=1.0mm 2.54mm 9.0mm=1.0mm 6.0mm=1.0mm

|

#*The model name is indicated on the back of the product.

(Tj=257C unless otherwise specified)

. Ratings .
Symbol Item Conditions - Unit
Min. Typ. | Max.
Vece Supply Voltage 23.0 26.0 28.0 \"
VoH Forward Bias Output Voltage | Vcc=26.0V 16.0 18.0 19.0 \"
VRB Reverse Bias Supply Voltage | Vcc=26.0V 7.0 8.0 9.0 \"
VFIN Photo Coupler Input Voltage 5.0 7.0 \"
IF Photo Coupler Input Current VFN=5.0V 9.0 10.6 12.2 mA
Ig1 Output Forward Current PW=2 us, Dutycycle=less than 0.05 4.0 6.0 A
Ig2 Output Reverse Current PW=2 us, Dutycycle=less than 0.05 4.0 6.0 A
trLH Switching Time-High side Vcec=26.0V, IF=10mA 1.5 us
tPHL Switching Time-Low side Vcec=26.0V, IF=10mA 1.5 us
tr Rise Time Vcec=26.0V, IF=10mA 1.0 us
tf Fall Time Vcec=26.0V, IF=10mA 1.0 us
dv/dt | Noise immunity 5k 10k V/us
Visc Input,”Output Isolation Voltage | AC50/60Hz, 1minute AC2500 \"
Topr Operational Ambient Temperature —25 to +80 C
Tstg Storage Temperature —40to +125 (@
HEquivalent Circuit
PHC °6 Vce
. :
- S 7
1 5
1 oW 1 11
{ 1 08 GND
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GH-038

le ‘k‘y

BMExamble of Application

GH-038

12 B el 7 18

*2 Registor for gate
1 |

A T ] !

{! When dual drive
M L R, et
VEN Vee P : S

%1 Design the capacitor (more than 10 1F) for stabilized voltage to be connected as close to the Driver IC as possible.
%2 For the value of resistor for gate, the resistance value described in IGBT Module specification is recommended. The gate resistance
should be determined at less than 6A of peak output current judging from signal delay time and surge voltage.

VEN

Vour

trLH tPHL

+ Switching wave form
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HYBRID GATE DRIVER IC FOR IGBT

GH-039 ] K2 |

SanRex GH-039 is Hybrid Gate Driver IC for IGBT.

@ High Voltage isolation by Photo Coupler

@ Enable to drive IGBT up to dual 600V, 300A module

@ Operate with single power source 4

® Support to high-density system design

@ Built-in Photo Coupler with resistor (330Q)

@ Built-in over current protection circuit with soft shutdown
characteristic

® Output terminals on over current detection
TTUII0 107
| o [

4.0mm=1.0mm 2.54mm 4.0mm=1.0mm 6.0mm=1.0mm

36.5mm=1.0mm

Wwo’ | ruwgoe

|

#*The model name is indicated on the back of the product.

BEMaximum Ratings (Tj=25C unless otherwise specified)

. Ratings .

Symbol Item Conditions - Unit

Min. Typ. | Max.

Vce Supply Voltage 23.0 26.0 28.0 \"
Vo Forward Bias Output Voltage | Vec=26.0V 15.4 17.5 18.0 \"
Vrs Reverse Bias Supply Voltage | Vec=26.0V 7.0 8.0 10.0 \"
VEiN Photo Coupler Input Voltage 5.0 7.0 \"

IF Photo Coupler Input Current Ven=5.0V 9.0 10.0 115 mA
lg1 Output Forward Current PW=2 us, Dutycycle=less than 0.05 4.0 6.0 A
192 Output Reverse Current PW=2 us, Dutycycle=less than 0.05 4.0 6.0 A
teH Switching Time-High side Vec=26.0V, IF=10mA 1.5 us
trHL Switching Time-Low side Veec=26.0V, [F=10mA 1.5 us
tr Rise Time Vec=26.0V, lIF=10mA 1.0 us

tf Fall Time Vee=26.0V, IF=10mA 1.0 us
Voc Overcurrent trip level Vcc=26.0V 115 12.0 12.5 \"
toce OCP delay time Vec=26.0V, I[F=10mA 4.0 10.0 MS
tpcotf | OCP rise and fall time Vec=26.0V, [F=10mA 2.0 5.0 uSs
tam Alarm output delay time Vec=26.0V, [F=10mA 1.0 5.0 MS

IFo Fault output current 10.0 | 17.0 mA

dv/dt Noise immunity 5k 10k V/ us
Visc Input,/Output Isolation Voltage | AC50/60Hz, 1minute AC3750 \Y,
Topr Operational Ambient Temperature —25to + 80 C
Tstg Storage Temperature —40to +125 (@
BMEquivalent Circuit

N
g
lad
.
VW4
VW4
VWA
o
© ©

7
S L] L%l
5 [
A 4 W
11
—

1 — 4

Over current T 12

detective circuit
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GH-039
TOR  A§ y

BMExample of Application

Over current protection detective voltage

o LT g
e #4 D1
11 12
P 8 TF L
Alarm output *lr 7 Veo
o—1
9
ooz O T et
Ao Resistor for gate
o—{4 7 It
Input voltage  Ven XZT
o—3 10

%1, %2 Design the capacitor (more than 10 »F) for stabilized voltage to be connected as close to the Driver IC as possible.

%3 For the value of resistor of gate, resistor the resistance value described in IGBT Module specification is recommended. The gate
resistance should be determined at less than 6A of peak output current judging from signal delay time and surge voltage.

%4 The fast recovery diode with same blocking voltage as IGBT (main device) is required for D1.

%5, %6 To prevent malfunction of detection for over current protection, use resistor and diode of 100 Q

VEiN

Vour

HDefinition of over current protection function

VEN
Input Voltage

tocp

Vour

HIC Output Voltage

tpcotf
o Voc Over current detective threshold voltage
OCP detective voltage /'
Fault output voltage \50%
taLm :
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