Ordering number : ENA2202

NGTG20N60OL2TF1G

N-Channel IGBT ON Semiconductor®
600V, 20A, VCE(sat);1.45V Single TO-3PF-3L http:/lonsemi.com

Features
¢ IGBT VCE(sat)=1.45V typ. (Ic=20A, VGE=15V) o Adaption of full isolation type package
¢ |IGBT ti=67nstyp. e Maxium junction temperature Tj=175°C

e Enhansment type

Applications
o Power factor correction of white goods appliance o General purpose inverter

Specifications
Absolute Maximum Ratings at Ta= 25°C, Unless otherwise specified

Parameter Symbol Conditions Ratings Unit
Collector to Emitter Voltage VCES 600 \%
Gate to Emitter Voltage VGES +20 \%
@ Tc=25°C *2 40 A
Collector Current (DC) Ic*1 Limited by Tjmax
@ Tc=100°C *2 20 A
Collector Current (Pulse) Icp Pulse width Limited by Tjmax 105 A
Allowable Power Dissipation PD Tc=25°C (Our ideal heat dissipation condition) *2 64 w
Junction Temperature Tj 175 °C
Storage Temperature Tstg -55t0 +175 °C
Note : *1 Collector Current is calculated from the following formula.
Tjmax - Tc
Ic(Te)=

Rth(i-c)xV ce(sat)(Tj, Ic(Tc)
*2 Our condition is radiation from backside.
The method is applying silicone grease to the backside of the device and attaching the device to water-cooled radiator made of aluminium.

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

Pa}ckage Dimensions Ordering & Package Information
unit: mm (Wp) 7538-001 Device Package Shipping note
NGTG20N60L2TF1G
TO-3PF-3L 30
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NGTG20N60L2TF1G

Electrical Characteristics at Ta= 25°C, Unless otherwise specified

Ratings
Parameter Symbol Conditions Unit
min typ max
Collector to Emitter Breakdown Voltage V(BR)CES Ic=500uA, VGE=0V 600 \Y,
Tc=25°C 10 HA
Collector to Emitter Cut off Current ICES VCE=600V, VGg=0V
Tc=150°C 1 mA
Gate to Emitter Leakage Current IGES VGE=120V, VCE =0V +100 nA
Gate to Emitter Threshold Voltage VGE(th) VCE =20V, Ic=250uA 4.5 6.5 Y,
Tc=25°C 1.45 1.65
Collector to Emitter Saturation Voltage VCE (sat) VGE=15V, Ic=20A
Tc=150°C 1.8
Input Capacitance Cies 2000 pF
Output Capacitance Coes VCE =20V,f=1MHz 60 pF
Reverse Transfer Capacitance Cres 50 pF
Turn-ON Delay Time tg(on) 60 ns
Rise Time tr Vcc=300V,Ic=20A 37 ns
Turn-ON Time ton RG=30Q,L=200uH 400 ns
T OFF Delay Ti VGE=0V/15V
urn- elay Time
y d(off) Vclamp=400V 193 ns
Fall Time tf See Fig.1, See Fig.2 67 ns
Turn-OFF Time toff 281 ns
Total Gate Charge Qg 84 nC
Gate to Emitter Charge Qge VCE =300V, VGg=15V, Ic=20A 16 nC
Gate to Collector “Miller” Charge Qgc 37 nC
Thermal Characteristics at Ta= 25°C, Unless otherwise specified
Parameter Symbol Conditions Ratings Unit
Thermal Resistance (junction- Case) Rth(j-c) Tc=25°C (our ideal heat dissipation condition)*2 2.33 °C /W
Thermal Resistance (junction- atmosphere) Rth(j-a) 47.5 °C /W

Fig.1 Switching T

ime Test Circuit

Clamp Di

I\
|4

Re ':

L0000

200uH

DUT

NGTG20N60L2TF1G

Fig.2 Timing Chart

1716383

No.A2202-2/7



NGTG20N60L2TF1G

Collector to Emitter Voltage, Veg — V Collector Current, Ic - A Collector Current, [c — A

Collector to Emitter Voltage, VCg -= V

Ic - VCE
N/ T
c=25°
90 _g . f\h’/
SN
. 1/
60 /
/ 1y
50 1/
40 /
30
20 ov _|_|
10
A%
0 .
0 2 4 6 8
Collector to Emitter Voltage, VCE — V1117170
Ic — VCE
100 | c C L
S Te= ~40°C
% ‘QI [~
»
80 } | / /<
70 ~
g/
60 1V ||
50 /7
40 /
30
20 9V ——
10 |
0 A
2 4 6 8
Collector to Emitter Voltage, VCg - V1117172
. VCE — VGE
T T 1T
c=25°C
5
\
4 \\\
\\\ I~=
Wit
2 \ T 40A |
T i
2
] 20A
0
10 12 14 16 18 20
Gate to Emitter Voltage, VGg = V [T17174
. VCE — VGE
Te=-40°C
5
4 \\
N
3 ]
\‘§~- I, :1
\ T
2 T — 40A1 | ']
T O
1 Z‘OA‘AW—
0 ‘
10 12 14 16 18 20

Gate to Emitter Voltage, VGg = V [T17176

Collector to Emitter Voltage, Vcg - V Collector Current, Ic - A Collector Current, [c - A

Collector to Emitter Voltage, VCg - V

100

20

80

70

60

50

40

30

20

100

90

80

70

60

50

40

30

20

Ic — VCE
T 7\ \0 ‘ 7
Te=100°C ‘c}‘// ‘\34 S
N %/ Ve
/)’
A l/ //
& // /
/ 1V ||
/
)V
/
/ 9V
/
/d
A
0 2 4 6 ‘ 8
Collector to Emitter Voltage, VCE - V1117171
Ilc — VCE
N / f Te=150°C
&</ g
/
N
/ /| [T
/2%
\///
1/ L]
/4 11V
/
9V
/T
7V ] ]
\
2 4 6 8
Collector to Emitter Voltage, VCE — V1117173
VCE - VGE
Te=100°C

N~ [
N — 40A
[
m i
20A
10 12 14 16 18 20
Gate to Emitter Voltage, VGg - V. 1T17175
VCE - VGE
L
\ Te=150°C
\\
\\ L
5\\\52120‘4
N
N~ N
1
20A
10 12 14 16 18 20

Gate to Emitter Voltage, VGg - V IT17177

No.A2202-3/7



NGTG20N60L2TF1G

Gate to Emitter Voltage, VGg - V Collector Current, I[c - A

Switching Time, tf ty(ofl), toff — ns

Switching Time, t; t4(on), tyn — ns

100

920

80

70

60

50

40

30

20

10

14

12

10

Ic - VGE
VeE=20V | 7
C <
f‘\,/) O()
S|
VaAS
SIS
N
VA
<&
5 10 15 16
Gate to Emitter Voltage, VGg - V IT17178
VGE - Qg
Vcg=300V
VGE=15V
Ic=20A
/ ,/
20 40 60 80 100
Total Gate Charge, Qg — nC [T17100
tf! td(oﬁ)’ toﬁ — IC
- toff
- td‘(of‘f)i
tf_|
N
™ - ™
Te=25°C |
V=300V
Velamp=400V |
L=200uH
VGE=15V
RG=30Q
1 Il Il Il Il
10 20 30 40
Collector Current, Ic — A 1T17105
tr, tglon), ton — IC
|
T Te=25°C
T VeE=300V
Velamp=400V |
L=200uH
VGg=15V
RG=30Q N
tg(om =
I el
10 20 30 40
Collector Current, Ic — A 1T17107

Capacitance, Cies, Coes, Cres — pF

Switching Time, tf tg(off), toef — ns

Switching Time, t; tg(on), tgn — ns

Cies, Coes, Cres

10K I
L f=1MHz ]
g ~—— Cies

N

1K7 AN

51—\
\\

3

2

1007 ¥ Coes
5 _—
3 Creg
2
10
7
5
3
2

1.0
0 5 10 15 20 25 30

Collector to Emitter Voltage, Vcg = V  1T17099

1000 tf, td(off), toff — RG

I pEE=
7 toﬁ — pE= —
5 = L
|~
3 1T | 1 % d(oﬁ)
A
2 T A o
T 7 tf
1
100 el ‘
T \
7 — Te=25°C 7
5 Vee=300V 7
Vclamp=400V
8 L=200uH |
2 VGE=I5V -
Tc=20A ‘ ‘

10 [

0 20 40 60 80 100
Gate Resistance, RG — Q IT17124

1000 tr, td(on), ton — RG -
7 ton
5 —— T

e Te=25°C
s V=300V
2 Vclamp=400V |
N
‘td(om
100
’———’ t\'
7 —— o
5 /’ﬂ ””
F ”’——’—
3 1
) L=200uH |
VGE=15V
Tc=20A

10 TN T N N N N

0 20 40 60 80 100
Gate Resistance, RG - Q 1T17125

No.A2202-4/7



NGTG20N60L2TF1G

-
o

Forward Bias AS O Reverse Bias AS O

-

1
\V4 A NE()) ~N
~

/\ \\ N %

Collector Current, Ic - A

©

o
=} h
4NN N OINO W ONO W ONO DL v

Allowable Power Dissipation, Pp - W

| Operation in this area OO \
[ is limited by VEg(sat). ., \ \

Collector Current, Ic - A

N 3 Te=25°C
2 VGg=15V
Single pulsg

yd

| Te=25°C

| Single pulse
0 ééé71o 2 3 5 7100 2 3 571K 1.0 2 3 5 71p 2 3 5 7100 2 3 571K
Collector to Emitter Voltage, Vcg = V 1T17179 Collector to Emitter Voltage, Vcg — V 1T17180

Pp - Tc Ic — Tc

45

40

N

35 N

30 \

N

N

20

10 \
N

5 N\

N
N

0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Case Temperature, Tc - °C IT17103 Case Temperature, Tc - °C TT17104

Collector Current, Ic = A

No.A2202-5/7



NGTG20N60L2TF1G

Outline Drawing
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NGTG20N60L2TF1G

ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at
www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no
warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual
performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for
any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the
part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




