_ZCY) Rotor and Line Side Insulated Gate and

Bipolar Transistors (IGBT) and Circuit

WS20010 Line IGBT
WS20011 Rotor IGBT

Rotor and Line Side Insulated Gate
and Bipolar Transistors (IGBT) and

circuit board meets, or exceeds, the
OEM’s specifications.

Circuit Board Overview

With high level of quality control, including temperature controlled
soldering and antistatic control.

Backplate / Heatsink Overview

The IGBT heatsinks are pressure tested to ensure proper operation
when installed. Fabricated through precision machinery and welding.
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Rotor and Line Side Insulated Gate and
Bipolar Transistors (IGBT) and Circuit

IGBT Inverter Technical Information

Inverter Maximum Rated Values

Collector-Emitter Voltage (Vces) Tyj=25°C 1700V
. Tc = SOOC, TvJ max = 1500C 450 AmpS (lC nom)

Continuous DC Collector Current Te = 25°C, Tyj max = 150°C 605 Amps (i

epetitive Peak Collector Current (Icrm p=1ms mps
Repetitive Peak Collector C t(cam)  tp=1 900 Amp
Total Power Dissipation (Ptot) Te = 25°C, Tyjmax = 150°C 2250 W
Gate-Emmiter Peak Voltage (Vces) +/-20V
Inverter Characteristic Values
Collector-Emitter c=450A,Tee = 15V, Tyj; =25°C [2.00V (avg), 2.45V (max)
Saturation Voltage (Vce sat) lc = 450A, Tk = 15V, Tyj = 125°C | 2,40V (avg)

_ _ o 5.2V (min), 5.8V (avg),
Gate Threshold Voltage (Vaeth) lc = 18.0mA, Ve = VaE, Tvj = 25°C 6.4V (max) 9
Gate Charge (Qc) VGe=-15Vto+15V [5.10 uC
Internal Gate Resistor (Rgint) Tyj=25°C |1.7Q
Input Capacitance (Cies) f=1MHz, Tyj = 25°C, Vce = 25V, VGe = OV | 40.5 nF
Reverse Transfer
Capacitance (Cres) f=1MHz, Tyj = 25°C,Vce = 25V, Ve = OV | 1.3 nF
Colestor tmiter e = 170005 =00 = 35°C 3.0 m ma
e et~ 00~ 204y - 5° |00 nh (ma
Turn-on Delay Time, Ic =450A,Vce =900V, Ve = +15V Ty=25°C |0.28 s
Inductive Load (tdon) Tvi= 25°C,RGon=33Q Tyj=125°C |0.30 s
Rise Time, Ic =450A,Vce =900V, VG = +15V Tyj=25°C |0.08 ps
Inductive Load (t)  Reon=33Q Tyj=125°C |0.10 ps
Turn Off Delay Time, Ic=450A,Vce =900V, VGe =+15V Tyj=25°C | 0.81 us
Inductive Load (tqoff) Rcoff=3.3Q Tyj=125°C | 1.00 ps
Fall Time, Ic =450A, Vce = 900V, Ve = 15V Tyj=25°C |0.18 s
Inductive Load (ty) Rcoff=3.3Q Tyj=125°C | 0.30 ps
Turn On Energy Ic = 450A, Vce = 900V, VG = £15V Tyj=25°C [96.5m)
Loss Per Pulse (Eon)  Ls=80nH,RGon=3.3Q Tyy=125°C [ 140 m)J
Turn Off Energy Ic = 450A, Vce = 900V, VGE = 15V Tyj=25°C | 96.5m)
Loss Per Pulse (Eof)  Ls=80nH, Roff=3.3Q Tyj=125°C | 140 mJ
SC Data (Isc) VGE = <15V, Vce = 1000V, Tvj= 125°C | 1800 A
VcEmax = Vces-Lsce*di/dt, tp < 10us

Thermal Resistance, per IGBT 0.055 K/W (max)
Junction to Case (Rthic)
Thermal Resistance, per IGBT 0.047 K/W
Case to Heatsink (Rthch) Agrease = 1 W/(m*k)
Temperature Under -40°OC (min)
Switching Conditions (Tyj op) 125°C (max)
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IGBT Diode Technical Information

Diode, Inverter Maximum Rated Values
Repetitive Peak

Rotor and Line Side Insulated Gate and
Bipolar Transistors (IGBT) and Circuit

Reverse Voltage (Vraw) Tyj=257C 1700V
Continuous DC Forward Current (If) 450 A
Repetitive Peak _

Forward Current (Irrm) tp=1ms 900 A

|2t Value (|2t) VR=0V, tp =10ms, ij = 125°C 20000 AZS

Diode Characteristic Values

Forward B B Tyy=25°C | 1.80V (avg), 2.20V (max)
Voltage (V) IF = 450A, VGe = 0V Tyj=125°C [1.90V (avg)
Peak Reverse IF = 450A, VR = 900V, VGE = -15V T,j=25°C | 525A (avg)
Recovery Current (Irw) -dif/dt=4450A/ps (Tvj=1257C) Tyj=125°C | 570 A (avg)
Recovered IF = 450A, -dif/dt = 4450A/us (Tvj = 125°C)  Tyj=25°C | 115 uC (avg)
Charge (Qr) VR =900V, VGE = -15V Tyj=125°C | 195 uC (avg)
Reverse Recovery IF=450A, -dif/dt = 4450A/ps (Tyj = 125°Q) Tvj= 25°C 60.5 mJ (avg)
Energy (Erec) VR =900V, VGE =-15V Tyj=125°C | 110 mJ (avg)
Thermal Resistance .

Junction to Case (Riic) "o diode 010 K/W (max)
Thermal Resistance per diode

Case to Heatsink (Rthcr) Agrease =1 W/(m*K) 0.085 K/W
Temperature Under -40 °C (min)
Switching Conditions (Tyjop) 125 °C (max)

IGBT Diode Technical Information

Thermistor Characteristic Values

Rated Resistance (Rzs) Tc=25°C 5.00 kQ
Deviation of R100 (AR/R) Tc = 100°C, R1oo = 493 Q -5 % (min)
5 % (max)
Power Dissipation (P2s) Tc=25°C 20.0 mW
B-Value (B2s/50) R2=R2sexp [B2s/50(1/T2 - 1/(298.15K))] 3375 K
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Ja) Rotor and Line Side Insulated Gate and

Bipolar Transistors (IGBT) and Circuit

IGBT Module Technical Information

Module Characteristic Values

{;&Ita;é%n(\-ﬁi) RMS, f = 50Hz, t = Tmin 3.4kV

Material of C

Module Baseplate u

:?;Ie;::gln Basic Insulation (class 1, IEC 61140) Al,O3

Creepage Terminal to Heatsink

Distance Terminal to Terminal 14.5 mm
Terminal to Heatsink

Clearance Terminal to Terminal 10.0 mm

Comparative

Tracking Index (CTI) >225

Thermal Resistance per Module

Case to Heatsink (Rencr) Agrease =1 W/(M*K) 0.005 K/W

Stray Inductance

Module (Lscg) 20 nH

Module Lead Resistance )

Terminals - Chip (Rcc+e) Tuj =25°C, per switch 1.10mQ

Storage -40 °C (min)

Temperature (Tstg) 125 °C (max)

Mounting Torque for 3.00 Nm (min)

Module Mounting (M) Screw M5 6.00 Nm (max)

Terminal Connection 3.0 Nm (min)

Torque (M) Screw M6 6.0 Nm (max)

Weight 9169
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