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RSTBG10T65

650V, 10A, Trench FS Gen.7 IGBT

Features

Trench Field Stop Gen.7 Technology Offering

Low saturation voltage: Vcesat= 1.60V(Typ.) @ IC=10A
High speed switching, Low switching losses

General Description
Using RST's proprietary high density trench gate design and advanced FS

(Field Stop) Gen.7 technology, the 650V Trench Field Stop Gen.7 IGBT offers

superior conduction and switching performances, and easy parallel operation;

High ruggedness, temperature stable behavior

Maximum junction temperature Tyjmax = 175°C

Tighten parameter distribution
Pb-free lead plating; RoHS compliant

Application
® Air Condition
® |nverters

® Motor drives

Easy paralleling capability due to positive temperature coefficient in Vcesat
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Schematic diagram

Package Marking and Ordering Information

Device Device Package Device Marking .
RSTBG10T65 TO-263-2L v
TO-263-2L
Absolute Maximum Ratings (Tc=25°C unless otherwise noted)

Symbol Parameter Value Units
Vces Collector-Emitter Voltage 650 \%
Vaes Gate- Emitter Voltage +30 \%

o Collector Current 20 A

Collector Current @Tc = 100 °C 10 A

Icputs Pulsed Collector Current, t, limited by Tjmax 20 A

- Turn off safe operating area, Vce=650V, T=175°C 20 A

I Diode Continuous Forward Current @Tc = 100 °C 10 A

lEm Diode Maximum Forward Current 20 A

Py Power Dissipation @ Tc = 25°C 65 w

Power Dissipation @Tc = 100 °C 33 W

Tstg Storage Temperature -55 to +150 °C

Ty Operating junction temperature -40 to +175 °C

TL Maximum Temperature for Soldering 260 °C
Short circuit withstand time Vee=15V, Vcc<<400V,

tsc Allowed number of short circuits<1000Time between 5 us

short circuits:=1.0s,T;<<150°C
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Thermal Characteristic

Symbol Parameter Value Units
Resc Thermal Resistance, Junction to case for IGBT 2.30 °C/W
Resc Thermal Resistance, Junction to case for FRD 2.00 °C/IW
ReJa Thermal Resistance, Junction to Ambient 40 °C/IW

Electrical Characteristics (Tc=25°C unless otherwise noted)
. Value .

Symbol Parameter Conditions Units

Min | Typ. | Max.
Static Characteristics
V(BRr)cES Collector-Emitter Breakdown Voltage Vee=0V,lce=250uA 650 - - \%
Ices Collector-Emitter Leakage Current Vee=0V,Vce=650V -- - 2.0 uA
Ices(F) Gate to Emitter Forward Leakage Vee=+30V,Vce=0V - - 100 nA
lcesRr) Gate to Emitter Reverse Leakage Vee=-30V,Vce =0V - - 100 nA
Ic=3A Vee=15V, - 1.25 - \Y,
Ic=10A T=25°C - 1.60 2.20 \Y,
VeE(sat) Collector-Emitter Saturation Voltage
Ic=3A Vee=15V, - 1.35 - \Y
Ic=10A | T=150°C - 1.90 - \Y
Vee(th) Gate Threshold Voltage 1c=250uUA,Vce=Vee 3.50 4.25 5.00 \
Dynamic Characteristics
Ces Input Capacitance 270 340 410
VCE=25V,VGE=0V,
Coes Output Capacitance - 12 -- pF
f=1MHz
Cres Reverse Transfer Capacitance - 7 -
Qq Total Gate Charge - 17.7 --
Que Gate to Emitter Charge VCE=480_V’ lc=10A, - 3.2 -- nC
Vee=15V
Qg Gate to Collector Charge - 7.2 --
Ry Internal Gate Resistance F=1MHz - 3.0 - Q
| Short otuits Time between short arcuts:| VeeT1VVee=400V, || g | A
cee 108 | tsc<5us,Tj<150°C
Switching Characteristics
tacon) Turn-on Delay Time - 24 --
tr Rise Time -- 13 --
ns
tacorr) Turn-Off Delay Time Vce=400V,Ic=6A, - 105 —
tr Fall Time Vee=0/15V, Rg=25Q - 19 -
Eon Turn-On Switching Loss Inductive Load - 0.21 --
Eorf Turn-Off Switching Loss -- 0.10 -- mJ
Ets Total Switching Loss -- 0.31 --
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Electrical Characteristics of the Diode (Tc= 25°C unless otherwise specified)

. Rating ]
Symbol Parameter Conditions - Units
Min Typ. | Max.

Ti=25°C - 2.0 2.6

VEm Diode Forward Voltage IF=6A \%
T=175°C - 2.1 -

T Reverse Recovery Time - 87 - ns

- Vce=400V,Ir=10A,
IrrRM Diode Peak Reverse Recovery Current - 1.13 - A
Ry=25Q,T=25°C
Qrr Reverse Recovery Charge - 0.05 -- uC
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Test Circuit

1) Gate Charge Test Circuit 2) Switch Time Test Circuit
Vol o
_—
DUT
L (Diode)’—{ L C.=—C—=—/
.vee L
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Switching characteristics
1) Definition of switching times 2) Definition of switching losses
VG'E(U VGE(U
—_— 9% V. — 90% Ve
10% V,
\ [Ls r \ W‘: /; == f
(1) Ie(t)
[ 00% I, f oo . ]
10% Ic N ot 2 10% ; 2% I, 7
Vee(t) Veeft)
7 ~ y
h i
E = Ve x g xdt E = Ve x o xdf
hy! t ! hf 5 Dn hf o 2% Vee
rd;nln & rdtm_u L t, t, il t,

3) Definition of diode switching characteristics

iv
di_ /dt t =t +t,
/ cQr r: QS * QF
tfi‘
IF |— ta — tb —f—1
h Y . L

,' QAlaq 10% | t
o difdt |V

90% / B
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Typical Electrical and Thermal Characteristics

Figure 1 Output Characteristics
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Ve, Collector-Emitter Voltage (V)

Figure 3 Vcgsa) vs. Case Temperature
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Figure 5 Capacitance Characteristics
1000

Ic, Collector Current (A)

Vce, Collector-Emitter Saturation Voltage (V)

Figure 2 Transfer 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

Figure 7 Forward Characteristics Figure 8 Vr vs. Temperature
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Figure 9 Pt vs. Case Temperature Figure 10 Forward Bias Safe Operating Area
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Figure 11 Gate-Emitter Threshold Voltage as a

Function of Junction Temperature Figure 12 Vees vs. Case Temperature
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TO-263-2L-P Package Information
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Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 4.40 4.60 0.17 0.18
A1 0.00 0.25 0.00 0.01
A2 2.20 2.60 0.09 0.10
b 0.76 0.89 0.03 0.04
b2 1.23 1.37 0.05 0.06
C 0.47 0.60 0.02 0.03
c2 1.25 1.35 0.05 0.06
D 9.10 9.30 0.35 0.36
D1 8.00 - 0.31 -
E 9.80 10.00 0.39 0.40
E1 7.80 - 0.31 -
e 2.54BSC 0.10BSC
14.90 15.70 0.59 0.62
2.00 2.60 0.08 0.10
L1 1.17 1.40 0.05 0.06
L2 - 1.75 - 0.07
L3 0.25BSC 0.01BSC
L4 4. 60REF 0.18REF
] 0° 8° 0° 8°
o1 1° 5° 1° 5°
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