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el Ztasemi 650V 40A N-Channel IGBT Power MOSFET

Features Application

* 650V,40A « Air Condition

* High speed switching o Inverters

* Positive temperature coefficient in VCE(sat) e Motor drives

* Very tight parameter distribution

TO-247

* High ruggedness, temperature stable behavior

¢ 100% EAS Tested

Part ID Package Type Marking Packing G 1
ZT50TD65BT TO-247 ZT50TD65BT 600pcs/Tape
3
Absolute Maximum Ratings Ta =25°C, unless otherwise specified :
Symbol Parameter Rating Unit
Common Ratings (Tc=25°C Unless Otherwise Noted)

VGES Gate- Emitter Voltage +20 Vv
VCES Collector-Emitter Voltage 650 Vv
T, Maximum Junction Temperature 150 °C
Tsrs Storage Temperature Range -55 to 150 °C
low Drain Current-Continuous@ Current-Pulsed T,=25°C 150 A
Mounted on Large Heat Sink

T,=25°C 100 A
Ic Drain Current-Continuous

T.=100°C 40 A
I Diode Continuous Forward Current 50 A
P, Power Dissipation 235 w
Ry Thermal Resistance-Junction to Case (IGBT) 0.53 °C/W
Ry Thermal Resistance-Junction to Case (FRD) 1.48 °C/W
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Electrical Characteristics Ti=25

unless otherwise noted

Symbol Parameter Condition Min Typ | Max | Unit
Static Electrical Characteristics @ Ti=25°C (unless otherwise stated)
V(BR)CES Collector-Emitter Breakdown Voltage Vee=0V,lce=250uA 650 - - \%
Ices Collector-Emitter Leakage Current Vee =0V,Vce=600V -- -- 200 uA
IcES(F) Gate to Emitter Forward Leakage Vee=+20V,Vce=0V - - 400 nA
leEsRr) Gate to Emitter Reverse Leakage Vee=-20V,Vce =0V -- - 400 nA
lc=50A Tj=25°C - 2.0 - \%
VeEsat) Collector-Emitter Saturation Voltage
Vee=15V | Tj=125°C -- 2.2 - \%
VGE(h) Gate Threshold Voltage ke =250uUA ,Vce=Vae 4.0 5.0 6.5 \%
Dynamic Electrical Characteristics @ T; = 25°C (unless otherwise stated)
Cles Input Capacitance -- 4498 -- pF
. Vce=30V,Vee=0V,
Coes Output Capacitance -- 99 - pF
f=1MHz
Cres Reverse Transfer Capacitance - 41 - pF
Qg Total Gate Charge - 147 - nC
Qge Gate to Emitter Charge Vee=400V, 1c=50A, - 45 - nC
Vee=15V
Qqc Gate to Collector Charge - 43 -- nC
Switching Characteristics
taon) Turn-on Delay Time - 45 - ns
tr Rise Time - 145 - ns
ta(oFF) Turn-Off Delay Time Vce=400V,lc=50A, - 125 - ns
tr Fall Time Vee= 15V, Ri=10Q, - 130 - ns
Eon Turn-On Switching Loss Inductive Load - 2.8 -- mJ
Eorr Turn-Off Switching Loss - 1.0 - mJ
Ets Total Switching Loss -- 3.8 -- mJ
Source- Drain Diode Characteristics@ T;= 25°C (unless otherwise stated)
Tc=25°C - 1.95 - v
Vem Diode Forward Voltage [F=25A
Tc=125°C - 1.70 - \%
Ter Reverse Recovery Time lec=25A, - 33 - ns
Qr Reverse Recovery Charge di/dt=200A/us - 65 - uC
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Typical Electrical and Thermal Characteristics

Ic, Collector Current (A)

VcE, Collector-Emitter Saturation Voltage (V)

Vcg, Collector-Emitter Saturation Voltage (V)
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Figure 1 Output Characteristics
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Figure 5 Vcesat vs. Case Temperature
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Ic, Collector Current (A)

VcE, Collector-Emitter Saturation Voltage (V)

Ve, Gate-Emitter Voltage (V)
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Figure 2 Output Characteristics
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Figure 4 Saturation Voltage vs. Ve
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Figure 6 Gate Charge Wave Form
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Typical Electrical and Thermal Characteristics
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Typical Electrical and Thermal Characteristics
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Typical Electrical and Thermal Characteristics
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Figure 19 Forward Bias Safe Operating Area
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Test Circuit

1) Gate Charge Test Circuit
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Switching characteristics

1) Definition of switching times
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3) Definition of diode switching characteristics
v
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2) Switch Time Test Circuit
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TO-247 Package Information
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SYMBOL MIN NOM MAX
A 4,90 5.00 5.10
Al 2.31 2.41 2.51
A2 1.90 2.00 2.10
a' 0 - 0.15
b 1.16 .- 1.26
bl 1.15 1.2 1.22
b2 1.96 .- 2.06
b3 1.95 2.00 2.02
b4 2.96 - 3.06
RRRERTR b5 2.96 3.00 3.02
il % | -PLATING g{; — — ;gg
e C 0.59 --- 0.66
= cl 0.58 0.60 0.62
SECTION C-C,D-D & E-E D 20.90 21.00 21.10
D1 16.25 16.55 16.85
D2 1.05 1.17 1.35
E 15.70 15.80 15.90
El 13.10 13.30 13.50
E2 4.40 4.50 4.60
E3 1.50 1.60 1.70
e 5.436 BSC
Customer Service L 15.80 19.92 20.10
L1 am- - 4.30
Sales and Service: M 0.35 - 0.85
Zj@ztasemi.com L 3.40 3.50 3.60
P1 7.00 --- 7.40
P2 2.40 2.50 2.60
Shenzhen Ztasemi Technology Co. , Ltd. Q 5.60 — 6.00
. : S 6.05 6.15 6.25
WEB: www.ztasemi.com T 380 — 10,30
U 6.00 - 6.40
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