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IR Rectitier

IGBT PIM MODULE

Features

e Low VCE (on) Non Punch Through IGBT Technology

* Low Diode VF

¢ 10ps Short Circuit Capability

* Square RBSOA

* HEXFRED Antiparallel Diode with Ultrasoft Diode
Reverse Recovery Characteristics

* Positive VCE (on) Temperature Coefficient

» Ceramic DBC Substrate

¢ Low Stray Inductance Design

Benefits
* Benchmark Efficiency for Motor Control
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GB25RF120K

Vees = 1200V

lc = 25A, Te=80°C
te. > 10ps, Ty=150°C

VCE(on) typ. = 2.40V

* Rugged Transient Performance 2 2 i
* Low EMI, Requires Less Snubbing Pi0 A P20 K P3D A CH-D ZOO_{ 180_{ PV mo_{ PW
* Direct Mounting to Heatsink 1 o—rp
* PCB Solderable Terminals 2 7 v ¥ 5 6
* Low Junction to Case Thermal Resistance ok v e 14 o i 130 120 o o] "
e UL Listed ©® 1 0
puy
8
Absolute Maximum Ratings (T, =25°C, unless otherwise indicated)
Parameter Symbol | Test Conditions Ratings Units
Inverter |Collector-to-Emitter Voltage Vces 1200 V
Gate-to-Emitter Voltage VeEs +20
Collector Current I Continuous 25°C /80°C 40/25
lom 25°C 80 A
Diode Maximum Forward Current lem o 25°C 80
Power Dissipation Po 1 device 25°C 198 w
Input Repetitive Peak Reverse Voltage VRrM 1600 \'
Rectifier |Average Output Current IFav) 50/60Hz sine pulse 80°C 20 A
Surge Current (Non Repetitive) lesm Rated Vggm applied, 10ms, 250
°t (Non Repetitive) °t sine pulse 316 A%s
Brake Collector-to-Emitter Voltage Vces 1200 V
Gate-to-Emitter Voltage VeEs +20
Collector Current I Continuous 25°C /80°C 25/15 A
Icm 25°C 50
Power Dissipation Pp 1 device 25°C 104 w
Repetitive Peak Reverse Voltage VRRM 1200 \'
Maximum Operating Junction Temperature T, — — 150 °C
Storage Temperature Range Tsta — — -40 to +125
Isolation Voltage VisoL AC(1min.) 2500 \'
Thermal and Mechanical Characteristics
Parameter Symbol Min Typical Maximum Units
el lJunction-to-Case Inverter IGBT Thermal Resistance — — 0.63 °C/W
O:/f Mction—;o-Case Inverter FRED Thermal Resistance — — 1.0
ﬁ;;: j ctign-to-Case Brake IGBT Thermal Resistance Rrhic — — 1.2
faiV] ion-to-Case Brake Diode Thermal Resistance — — 2.3
&/ | Junction-to-Case Input Rectifier Thermal Resistance — — 0.85
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GB25RF120K Internatfional

IGR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.| Units Conditions
Inverter |BVces Collector-to-Emitter Breakdown Voltage 1200 — — VvV [Vge =0V, Ic = 500pA
IGBT AV @gr)ces/AT | Temperature Coeff. of Breakdown Voltage — 1.0 — V/°C |Vge =0V, Ic = TmA (25°C-125°C)
VeE(on) Collector-to-Emitter Voltage — | 240 | 2.70 V  |lc =25A, Vge = 15V 1,2
— | 295 ] 3.30 Ic = 40A, Vge = 15V 4,5
— | 28| — lc = 25A, Vge = 15V, T, = 125°C
— | 355 | — lc = 40A, Vge = 15V, T, = 125°C
VaE(th) Gate Threshold Voltage 4.0 5.0 6.0 Vce = Veg, Ic = 250pA 3,4,5
AVge(th) Threshold Voltage temp. coefficient — -10 — | mV/°C [Vce = Ve, Ic = TmA (25°C-125°C)
Ices Zero Gate Voltage Collector Current — 11 100 MA  [Vege =0V, Vce = 1200V
— | 750 | — Vge =0V, Vee = 1200V, T, = 125°C
lces Gate-to-Emitter Leakage Current — — | £200| nA |Vge =20V
Qq Total Gate Charge (turn-on) — 175 | 265 Ic =25A 7
Qge Gate-to-Emitter Charge (turn-on) — | 175] 30 nC |Vcc =400V CTH1
Qqe Gate-to-Collector Charge (turn-on) — 81 125 Vge =15V
Eon Turn-On Switching Loss — | 2450 | 4450 Ic = 25A, Ve = 600V CT4
Eost Turn-Off Switching Loss — | 2050 | 3200 ud  [Vee =15V, Rg =10Q, L = 400pH
Etot Total Switching Loss — | 4500 | 7650 T,=25°C®
Eon Turn-On Switching Loss — | 3350 | 5650 Ic = 25A, Ve = 600V 9,11
Eot Turn-Off Switching Loss — | 2850 | 3850 pd  |Vee =15V, Rg = 10Q, L = 400pH CT4
Etot Total Switching Loss — | 6200 | 9500 T,=125°C ® WF1,2
tdon) Turn-On delay time — 80 104 Ic = 25A, V¢e = 600V 10,12
t Rise time — 50 70 ns |Vge= 15V, Rg=10Q, L = 400pH CT4
ta(off) Turn-Off delay time — | 510 | 1000 Ty=125°C WF1
t Fall time — | 230 | 299 WF2
Cies Input Capacitance — | 2370 — Vee =0V
Coes Output Capacitance — 455 — pF |Vcec =30V 6
Cres Reverse Transfer Capacitance — 60 — f=1.0Mhz
RBSOA Reverse Bias Safe Operating Area FULL SQUARE T, =150°C, Ic = 80A CT2
Re = 10Q, Vee = +15V to OV
T,=150°C CT3
SCSOA Short Circuit Safe Operating Area 10 — — ps  |Vee =900V, Vp = 1200V WF4
Rg = 10Q, Vge = +15V to OV
Inverter T,=125°C 13,14,15
FRED Iy Diode Peak Reverse Recovery Current — 35 — A [V =600V, I =25A, L = 400pH CT4
Vee = 15V, Rg = 10Q
— | 1.90 | 2.35 Vv Il = 25A
VEm Diode Forward Voltage Drop — | 225 2.80 IF = 40A 8
— | 200 | — Ir=25A, T, =125°C
— | 245 | — I =40A, T, =125°C




International
ISR Rectifier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

GB25RF120K

Parameter Min. | Typ. | Max.| Units Conditions
Input Vem Maximum Forward Voltage Drop — — 15 \Y Il = 25A 17
Rectifier |lrm Maximum Reverse Leakage Current — — 0.1 mA [T, =25°C, Vg = 1600V
— — 1.0 T,=150°C, Vg = 1600V
rr Forward Slope Resistance — — | 104 mQ |T,=150°C
VEro) Conduction Threshold Voltage — — | 0.85 \
Brake BVces Collector-to-Emitter Breakdown Voltage 1200 — — VvV [Vge =0V, Ic = 500pA
IGBT AV gr)ces/AT, | Temperature Coeff. of Breakdown Voltage — 1.6 — V/°C |Vge =0V, Ic = 1mA (25°C-125°C)
VcE(on) Collector-to-Emitter Voltage — | 2.30 | 2.50 \ Ilc =12.5A, Vge = 15V 20,21
— | 3.00| 3.25 lc = 25A, Vge = 15V 23,24
— | 270 — lc =12.5A, Vge = 15V, T; = 125°C
— | 370 | — lc = 25A, Vge = 15V, T, = 125°C
Vae(th) Gate Threshold Voltage 4.0 5.0 6.0 Ve = Vag, Ic = 250pA 22,23,24
A\ Threshold Voltage temp. coefficient — -10 — | mV/°C [Vce = Veg, lIc = TmA (25°C-125°C)
Ices Zero Gate Voltage Collector Current — 8.0 50 A |Vee =0V, Ve = 1200V
— | 370 | — Vge =0V, Vge = 1200V, T, = 125°C
laes Gate-to-Emitter Leakage Current — — | £200( nA |Vge =+20V
Qq Total Gate Charge (turn-on) — 96 145 lc=12.5A 26
Qge Gate-to-Emitter Charge (turn-on) — 46 70 nC |Vc¢c =400V CTH1
Qqc Gate-to-Collector Charge (turn-on) — 10 15 Vee =15V
Eon Turn-On Switching Loss — | 1050 ] 1200 Ic =12.5A, V¢c = 600V CT4
E ot Turn-Off Switching Loss — 750 | 1000 uJ  |Vee =15V, Rg =22Q, L = 400pH
Eiot Total Switching Loss — | 1800 | 2200 T,=25°C0®
Eon Turn-On Switching Loss — | 1350 1500 lc =12.5A, V¢c = 600V 28,30
Eott Turn-Off Switching Loss — | 1100] 1250 pd  |Vee =15V, Rg = 22Q, L = 400pH CT4
Eot Total Switching Loss — | 2450 | 2750 T,=125°C ® WF3,4
td(on) Turn-On delay time — 50 65 lc =12.5A, Vcc = 600V 29,31
t, Rise time — 36 50 ns |[Vge =15V, Rg =22Q, L = 400pH CT4
ta(of) Turn-Off delay time — | 350 | 400 T,=125°C WF3
t Fall time — | 210 | 275 WF4
Cies Input Capacitance — | 2370 — Vge =0V
Coes Output Capacitance — | 460 — pF |Vce =30V 25
Cres Reverse Transfer Capacitance — 60 — f=1.0Mhz
RBSOA Reverse Bias Safe Operating Area FULL SQUARE T,=150°C, Ic = 50A CT2
Re =22Q, Vge = +15V to OV
T,=150°C CT3
SCSOA Short Circuit Safe Operating Area 10 — — pus  |Vee =900V, Vp = 1200V
Rg =22Q, Vge = +15V to OV
Brake lir Diode Peak Reverse Recovery Current — 24 — A [Vcc =600V, I =12.5A, L = 400pH 32,33,34
Diode Vge = 15V, Rg =22Q, T, = 125°C CT4
— [ 1.90] 2.10 Vv Ir = 8.0A
Vem Diode Forward Voltage Drop — | 240 | 2.65 lr=16A 27
— | 200 — Ir=8.0A, T, =125°C
— | 265 — lr=16A, T, =125°C
NTC R Resistance 4538 | 5000 | 5495 Q |T,=25°C 16
468.6| 493.3| 518.0 T,=100°C
B B Value 3307 | 3375 | 3443 K [Ty=25/50°C
Note:

® For UL Applications, T is limited to +125°C. (See File E78996).

@ Power dependent on temperature. T, not to exceed T; max.
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Fig. 1 - Typ. IGBT Output Characteristics
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ISR Rectifier
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Fig. 2 - Typ. IGBT Output Characteristics
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Fig. 7 - Typical Gate Charge vs. Vgg Fig. 8 - Typ. Diode Forward Characteristics
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Fig. 14 - Typical Diode Igg vs. Rg
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t1 , Rectangular Pulse Duration (sec)

Fig 18. Maximum Transient Thermal Impedance, Junction-to-Case (Inverter IGBT)
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T, =25°C; tp = 80ps

Brake ISR Rectifier
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Fig. 21 - Typ. IGBT Output Characteristics
Ty = 125°C; tp = 80ps

Fig.24 - Typical Vge vs. Vge
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ISR Rectifier Brake
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ISR Rectifier
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ISR Rectifier

Econo2 PIM Package Outline

Dimensions are shown in millimeters (inches)
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Econo2 PIM Part Marking Information

EXAMPLE: THIS IS A GB25RF120K
LOT CODE: 401438

ASSEMBLED ON WW 21, 2002
PART NUMBER _LoTcoDE.
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INTERNATIONAL RECTIFIER DATE CODE
LOGO YEAR =02 (2002)
WEEK =21

SEQUENTIALLOTID.=1 (1,2,3....)

Data and specifications subject to change without notice.
This product has been designed and qualified for Industrial market.
Qualification Standards can be found on IR’s Web site.

International
TR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Seqgundo, California 90245, USA Tel: (310) 252-7105



