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Trench-FS Cool-Watt ©II IGBT

‘-\ “'\
1. Applications P.- @
Inverter power supply

UPS
PV

2. Features

CoolWatt@ Il Trench-FS technology g'/R OHS

Low Vcesat

Low switching losses

With anti-parallel fast recovery diode
Positive temperature coefficient

High reliability

Table 1 Key Performance Parameters

Parameter Value Unit
Vces 650 Vv
Vcesat) 1.3 \Y
V() 5.6 \Y
Qq.yp 142 nC
Icpus 225 A

3. Packaging and Internal Circuit

Part Name Package Marking
AGW75N65 T0O247 AGW75N65

TO247

@ 4
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1

Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 2 Maximum ratings

Parameter Symbol : Values Unit |Note / Test Condition
Min. |[Typ. [|Max.
Collector-emitter voltage Vces 650 - - \% Tc=25<C
DC collector current Ic - 150 A Tc=25<C
- 75 (A [Tc=100<T
Pulse collector current lcpuls - - 225 A Ty<150°C
Repetitive peak reverse voltage VRrrM 650 - \V/ Tc=25<C
Diode continuous forward current le - - 150 A Tc=25<C
- - 75 A Tc=100C
Diode pulse current IFpuis - - 225 A Ty<150C
Gate-emitter voltage Ve -20 - 20 Vv static;
-30 - 30 Vv Transient (tp<<10uS,D<<0.01)
Power dissipation Piot - - 469 W Tc=25°C
Storage temperature Tstg -50 - 150 <
Operating junction temperature T -40 - 175 T
Idering Temperatur
SDois(tj;:ncegof el.GFr)T?rTz:1 t:roem case for 10s T 260 T
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2 Thermal characteristics

Table 3 Thermal characteristics

Values ] o
Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. [|Max.
IGBT thermal resistance junction | - case Rthic-icaT - - 0.32 KIW |-
FRD thermal resistance junction | - case Rthic-rrD - - 0.45 KIW |-
Thermal resistance junction - ambient |Rua - - 40 KW |-
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3 Electrical characteristics

at T=25°C, unless otherwise specified

Table 4 Static characteristics

Values ) o
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
650 . . Vv Vee = 0V,1c=0.25mA,T,j=25C
Collector-emitter breakdown voltage V(BR)CES
) 1.3 2 Vv Vee=15V, Ic=30A, T,=25C
Collector-emitter saturation voltage VcEsat) .
\Y Vee=15V, 1c=30A, T,=150C
- 1.85 -
Gate-emitter threshold voltage Veeh) 51 5.6 6.1 \ Vee= Vee Ic=1.5mA, T,=25C
) \Y4 Vee= 0V, Ir=30A, T,=25C
Diode forward voltage \: 1.35 1.85
) 1.2 ) \Y4 Vee= 0V,Ir=30A, T,=150C
Zero collector voltage gate current loes - - 200 A Vee=30V Vee=0V
) ) 0.2 mA Vce =650V,Vee=0V, Tj=25C
Zero gate voltage collector current lces .
Vce =650V, Vee=0V, Ty;=150C
- ) 1.0 mA
Integrated gate resistor Rain 0 Q _
Table 5 Dynamic characteristics
Values ) .
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. [Max.
Input capacitance Ces - 3910 |- PP Vet = OV,Vee= 30V, f = 1MHz, Ty=25°C
Output capacitance Coes - 244 - pF Vee = OV,Vce= 30V, f = 1MHz, T,=25C
Reverse transfer capacitance Cres - 34.0 - pF Vee = OV,Vce= 30V, f = 1TMHz, T,=25C
Gate charge Qq - 142 - NnC  Vee=0/15V,Vc=400V,Ic=75A,T\=25C
. Vee=0/15V,Vc=400V,Ic=75A,T\=25C
Gate-emitter charge Qqe - 34.6 - nC
Vaee=0/15V,V=400V,Ic=75A,T\;=25C
Gate-collector charge Qqc - 63.0 - nC
i i v Ic =75A,Vce=520V,Vee=0/15V,T,=25C
Gate-emitter plateau voltage Vee(pl) 9.65
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Table 6 Switching characteristics

Parameter Symbol : Values Unit |Note/ Test Condition
Min. |[Typ. [|Max.

Turn-on delay time Ta(on) —_— 76.0 — ns Vee=400V,Ic=75A,

Rise time T, — 115 |—  |ns Ron=100, Roff=102,

Turn-off delay time Teofe _ 196 o ns Cge=0nF,Vee=0/15V,

Fall time tr — 790 |— |ns Lioa=60uH, Tj=25°C

Turn-on energy Eon —_— 3.08 — mJ

Turn-off energy Eorr —_— 222 — mJ

Total switch energy Etotal — 5.30 — mJ

Parameter Symbol - Values Unit |Note / Test Condition
Min. |[Typ. [|Max.

Turn-on delay time Ton) S 71.0 S ns Vee=400V,lc=75A,

Rise time T S 120 S ns Ron=10©, Roff=10Q,

Turn-off delay time Tdefh S 211 S ns Cge=0nF,Vee=0/15V,

Fall time tr — 82.0 S ns Lioas=60uH, Ty=150"C

Turn-on energy Eon —_— 5.21 — mJ

Turn-off energy Eotf — 2.57 — mJ

Total switch energy Etotal — 7.78 — mJ
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Table 7 Diode characteristics
Values ) o
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
Reverse recovery energy Erec —_— 301 —_— uJ IF =75A,Vr=400V,
Vee =0/15V,Ron=10Q , T;=25C

Diode reverse recovery time trr — 207 — nS

Diode reverse recovery charge Qrr —_— 1355 —_— nC

Diode peak reverse recovery current Irrm — 18.6 — A

Diode peak rate of fall of reverse

Recovery current during tir dir/dt - 119 - Alus

Values ) o
Parameter Symbol : Unit |Note / Test Condition
Min. |Typ. [Max.
Reverse recovery energy Erec —  |991 — |w IF =75A,Vr=400V,
Vae =0/15V,Ron=10Q,T,=150C

Diode reverse recovery time trr — 323 — nS

Diode reverse recovery charge Qrr — 4812 — nC

Diode peak reverse recovery current Irrm — 34.7 — A

Diode peak rate of fall of reverse

Recovery current during tir
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4  Electrical characteristics diagram

500

T Bt
FERRIAN

\ oy
400
350 \

300 I,

::‘-%250 AN

200 \
100 \

N
50 \
Zc(’C
0
25 50 75 100 125 150 175
Pigr @as a function of case Temperature
100 T —
I/ g
7
/7 /i
i x
30 - - "';" ya
tj=150C V2
60
= | | ps | ov
= Iiedd bty LY Y
40 -T- 13V
—|— 15V
20 — — 17V
7V
o MealV)
0 1 2 3 4 5
Typical Qutput Characteristic_150°C
A
—T 37.5A ---- 75Ah  —-—-|150A _ 4
3.5 =
3 —=
25 F —
= | e rTT
= | | | - L~
35 2 1= ==
o | .+
o | -
1
0.5
HeC)
0
25 50 75 100 125 150

Vgesat as a function of temperature

100
t=25C
80
60
=
=
40
20
0 1 2 3 4 5
Typical Output Characteristic_25°C
100
— 25T {
80
60
=
=]
40
20
ga(Vv)
0
0 2 4 6 8 10 12
Typical Output Characteristic
100 g
I
E‘--.....,_‘_
\
ees
10 T
0 CiE
= N L0d5
g g =
(W] ."'a.. “"‘-
1 "4
EE"H-
o i
-‘-'-n.'

Y c
- f=1MHg, ¢ ( |E

1 10 100
Capacitance as a function of Mgce




ANHI

AGW75N65 Semiconductor

15 12
— Qenhg) s==== Eon(ml) = =r = Eofflm)) = Esw(ml)

10
12 Vee=400V.Ic=T5A Vge=D/15V. tj5 ;5-6/

VecF400V.Ig=75A tj725 !

6 . deaae=="T
."'.. -
* ..-"'..‘- -"'"——-'—
. -—,—'.'
3 _—_’-__
2
da(ng) )
Re ()
o 0
0 20 _60 90 120 150 10 20 20 40 50 60
Typical gate charge Typical switching losses of Rg
6 9
---- Eon( ) = = =Eqff(ml) = Esw(mJl) oo pgn(mi)® e .Es:atf{mll) — EpwimJ))
=3
S / /
B 7 "]
ﬁc

/.--—

Re=10¢ Ic=75A,Vge=0/15M
a 6 "

\
Plosso)

Blossiml)
-
\
\
\
\
\
\
\

2 .—._- ‘-..-- e 3 -.-"'-'
-:_'...:--"'-'—— essanm®
_:_...-rd-""."‘- 5 [=mesemepecessenpecs esssfssassss
1t Vee=4POV. Ic=15A.Re=10 Q Vge=0/15V
1 A =
o Y V) o B
200 250 300 350 400 25 50 75 100 125 150
Typical switching lesses of Va Typical switching losses of %
6 200
e o Hon(m)d** s EQff(m)) == Esui(ml) . — tdon. S
i N ‘____77
Veet400V.Re=10 9 . Vge=(/15V.tj 75‘6 oo _--T */’
/] 140 =T -
4 ..-""
_ / 120 ’-'-f ’/
% ’ 4 P Bioo //
= / L /
/ /4- J 80
2 v > e
- o 60 " - -
/ PP SO Vee=400V.Ic=7F A, Vge=p/15V {j425C
- ‘.-" 40
1 ] ’-‘f — .
AT *° 20
22T 16(A) R:(Q
0 o]
15 25 a5 45 55 65 75 10 20 30 40 50 60

. . . o1 swi ine 1 = =
Typical switching losses of Ic Typical unt::*h_nd times as a
function of R:



ANHI

AGW75N65 Semiconductor

1000 800
— ™ -
-
TEATT 24 700
-—______..——" ‘h"
_/ “-""‘.
600 ~—
wasajass==="" l|l|l”"'"""l-u-..
100 | | cajsccsssspem oo e S~
5
g g 400 .
v __:g‘- R
i - - a, =
Lo | Yeer400VI=73A, Vee=(/15V.4=5 C 300 M Vee=AN0V Ic= TS A, Va0 ISV FZS C
200
100
— Ci/-dt fols) ] glt Qf.-f,
R ( Q) Re ()
o b2 )
1 0
10 20 30 40 50 60 10 20 30 40 50 60
Typical switching times as a Typical di/dt as a function of Rc
function of Rg
12 800
[ = o —t— o ——— —
—r ———{ ——
Vee=400V.Ic=J5A, Vger0/15V j=25C 700
10
3
“ 600
\\
® *« 500
% \ 2 | Vec40pV.Ic=T5A Re=1D Q VgeF0/15V
— = _
= 6 So =400
2 S~ =4
=] - =]
300
a \ \‘W__
\ -
-
\ === 200
2 P —
o—— 100
— Mo == A/ {L0f — di/di.on |= = =difdi.off .
Rz (0 tco
8] [0}
10 20 30 40 50 60 25 50 75 100 125 150
Typical dv/dt as a function of Rg Typical di/dt as a function of 3
10 100 T
[T ~r=——i_ e 25°C —— 150°C 4
9 ——
™ -
-~
8 20
7 [Vec=a0pV I=T5 A Re=10 T Vge=0/T5V
— B 60
(gg
E =
=7 =
=
- 4 40 ]
. \-‘- ‘I.-:
2 20 4
—ql/dr.en. == =dv/di.aff - E(V)
HLee o
0 o _
25 50 75 100 125 150 0 0.5 1 1.5 2

Typical dv/dt as a function of t; Typical Ir as a function of V¢



AGW75N65

ANHI

Semiconductor

3
—T 20A {=--- 404 ~'=‘|80A
2.5
2
= | T s S IR
RN ——
= —_—
1
0.5
L C)
0
25 50 75 100 125 150
\f as a function of temperature
350
=T Execlul)
300
250 \
- N
o
HEs50
100 Vee=400V If=7SA Vae=0/15V i=25"C
50
R(Q)
o]
10 20 30 40 50 60
Typical Erec as a function of Rg
300
250 ——-——_-__ﬁﬂp———r
__,.-—l"""'-"-.————-
200
g
150
Vee=400V.IE=]5A, Vger0/15V tj=25C
100
50
Re ()
0
10 20 30 40 50 60

Typical i as a function of Re

1200

1000
V=400V, If=75A,Vge=0{15V Ron= o1

800 ””,r

=
< 00 "
400 //
200
HLT)
0]
25 50 75 100 125 150

Typical Esc as a function of fg

250

300 /-—/
250 /

By =

150

100
<o Vee=400V.If=75A,Vge=0/15V Rpn=10 Q
tiLCy

0

25 50 75 100 125 150
Typical freg as a function of fJ
40

=T ux(”)
35 /’
30 L

= /

20 "’r
Vee=4D0V If=75A,Vege=0/15V Rox=10 0

15

silc
25 50 75 100 125 150
Typical Ixr as a function of L]

10




AGW75N65

ANHI

Semiconductor

20
e leo(A)
“‘-\h\
16 ~
14 \
f——
12
= .
E10 mVee=a0V.IE=5A,VEer0 I3 VLj=25 C
3
[¥]
4
2
Re(Q)
0
10 20 30 40 50 60
Typical Irr as a function of Rg
1600
— Q)
1400
1200 \
Hhhn‘__-____
1000
Vee=400V IE=75A,Vge=s0/15V.1j=25C
Foo
%
00
400
200
Re(Q)
0
10 20 30 40 50 60
Typical Qry as a function of Re
1000

lc, Collector Current (A)

1 10

100

Ve, Collector-Emitter Voltage (V)

5000

— Qur(ng)

pd

4500

)

4000

3500

2000

2500

el W)

2000

1500

1000

r .
Vee=400V If=75A,Vge=0f{15V Ron=10 Q

300

HLCH

25

200

50 125 150

Typical Qrxy as a functien of tj

75 100

120

N

~

AN

I, Collector Current (A)

N\

25

50 75 100 125 150 175

T.. Case Temperature (°C)



ANHI

AGW75N65 Semiconductor

5 Test Circuits

1) Gate Charge Test Circuit 2) Switch Time Test Circuit

“alo
o
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Switching characteristics

1) definition of switching times 2) definition of switching losses
Vgl Vell)
— 0%V, — 0% Vi

. . ¢ . ; 10% v, p

ieft) i(t)
—“h__hi 0% |, ]
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3) Definition of diode switching characteristics
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6 Package Outlines
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