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1000 V, 60 A NPT Trench IGBT

Features

» High Speed Switching

* Low Saturation Voltage: Vcg(say = 2.5V @ Ic = 60 A
* High Input Impedance

+ Built-in Fast Recovery Diode

General Description

Using Fairchild's proprietary trench design and advanced NPT
technology, the 1000V NPT IGBT offers superior conduction
and switching performances, high avalanche ruggedness and
easy parallel operation. This device offers the optimum perfor-
mance for hard switching application such as UPS, welder
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-264 7!
GCE TO-26
Absolute Maximum E . ng
Symbol escriptior Ratings Unit
Vces Col ctort =mi. oltage 1000 \
VGEs L rte to Emit r Voltage +25 \
Co  stor Curreiit ©.T¢ =25°C 60 A
I —— = N
c I ollectorCurrent @ Tg = 100°C 42 A
lem (1) ‘ Puisad Collects: Current \ % @ Tg =25°C 200 A
I !_Diode Continuous Forwarc-Current @ T¢ = 100°C 15 A
P Maximum Pow=r-Dissipation @ T¢ =25°C 180 W
D — 3N
Maximum Pawer Dissipation @ Tc =100°C 72 w
1y Operating Junction Temperature -55 to +150 e©
Tstg Storage Temperature Range -55 to +150 °c
Maximum Lead Temp. for soldering .
T Purposes, 1/8” from case for 5 seconds 300 c
Notes:
1: Repetitive rating: Pulse width limited by max. junction temperature
Thermal Characteristics
Symbol Parameter Ratings Unit
Rgyc(IGBT) Thermal Resistance, Junction to Case 0.69 °c/w
Rgyc(Diode) Thermal Resistance, Junction to Case 2.08 °C/wW
Reya Thermal Resistance, Junction to Ambient 25 °c/w
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Package Marking and Ordering Information

Part Number Top Mark Package | Packing Method | Reel Size | Tape Width | Quantity

FGL6ON100BNTD | FGL6ON100BNTD | TO-264 Tube N/A N/A 30
Electrical Characteristics of the IGBT .= 25:c unless otherwise noted

Symbol ‘ Parameter ‘ Test Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Off Characteristics

BVces Collector to Emitter Breakdown Voltage |Vge =0V, Ic =1 mA 1000 - - \
Ices Collector Cut-Off Current Vee =Vees: Vege =0V - - 1 mA
lges G-E Leakage Current Ve = Vees, Ve =0V - - +500 nA

On Characteristics

Vee@ny | G-E Threshold Voltage Ic =60 mA, Ve = Vae L N4 Qe <PV
Ic=10A Vge = 15V | 15 |\ N8
VCE(sat) Collector to Emitter Saturation Voltage Ic=60A Vgg = 15V, ‘ i | of T‘ 29
Dynamic Characteristics
Cies Input Capacitance €000 ‘ - pF
C Output Capacitance Vee@ (Y Vee (AL V! T 260 ‘ \_. pF
55 f AIMHz A= N\
Cres Reverse Transfer Capacitance 200 ‘ - pF
Switching Characteristics
taon) Turn-On Delay Tirr p 4‘ N - 140 = ns
t Rise Time YRS 600 NN F60 A, ; 320 - ns
— B — ———‘P.G=51~:)., IGE=15\:
ta(off) Turn-Of” Jelav. Timc ‘ Induttve Load T =.25°C - 630 - ns
t Fali ‘me *L’ - 130 - ns
Qq AlC tec ye - 275 - nC
WA Y = Ve 7000V, Ic =60 A
Q Gai to k.nitter Charge ﬂ C& »C ' - 45 - nC
ge ‘ 2 NT D o Mop = 15V, T = 25°C
Qqc ' ¢ to Collector Charge ‘ - 95 - nC
Electrical Characteriztics of the Diode . =25 uniess otherwise noted
Symbol Parameter Test Conditions Min. Typ. Max | Unit
VeEm Diode Forward Voltage IF=15A ) L 17 \
=60 A - 1.8 2.1 v
ter Diode Reverse Recovery Time Ir =60 A, di/dt = 20 Alus o 12 R us
Ir Instantaneous VgrrMm = 1000 V ) 0.05 2.0 uA
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Typical Performance Characteristics

Figure 1. Typical Output Characteristics Figure 2. Typical Saturation Voltage Characteristics
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Typical Performance Characteristics

Figure 7. Capacitance Characteristics
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Figure 9. Switching Characteristics vs.
Collector Current
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Figure 11. SCA Characteristics
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Figure 8. Switching Loss vs. Gate Resistance
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Figure 12. Forward Characteristics
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Typical Performance Characteristics

Figure 13. Reverse Recovery Characteristics

Figure 14. Reverse Recovery Characteristics
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Figurve 17.Transient Thermal Impedance of IGBT
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Mechanical Dimensions
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A. PACKAGE REFERENCE: JEDEC TO264

VARIATION AA,

3. ALL DIMENSIONS ARE IN MILLIMETERS.
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NOTES:

A OUT OF JEDEC STANDARD VALUE.

D. DIMENSION AND TOLERANCE AS PER ASME

Y14.5-1994.

E. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH AND TIE BAR PROTRUSIONS.
F. THIS PACKAGE IS INTENDED ONLY FOR

"FS PKG CODE AR"

G. DRAWING FILE NAME: TO264A03REV1

Figure 18. TO-264 3L - 3LD; TO264; MOLDED; JEDEC VARIATION AA

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specif-

ically the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:

http://www.fairchildsemi.com/package/packageDetails.html?id=PN_T0O264-003
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I
FAIRCHILD
I

SEMICONDUCTOR®

TRADEMARKS

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ Sync-Lock™
AX-CAP®* FRFET® B SYSTEM @
BitSiC™ Global Power ResourceSM PowerTrench® GENERAL
Build it Now™ GreenBridge™ PowerXS™ TinvBoost®
CorePLUS™ Green FPS™ Programmable Active Droop™ TlnyBuck
CorePOWER™ Green FPS™ e-Series™ QFET® TlnyCaIcTM
CROSSVOLT™ Gmax™ Qs™ TinyLo "o
CTL™ GTO™ Quiet Series™ TINK(O%TOTM
Current Transfer Logic™ IntelliMAX™ RapidConfigure™ TinvPower™
DEUXPEED® ISOPLANAR™ ~™ Ti yPWMTM
Dual Cool™ Marking Small Speakers Sound Louder Inyry
i ; TinyWire™
EcoSPARK® and Better™ Saving our world, TmW/W/kW at a time™ TranSiC™
EfficentMax™ MegaBuck™ SignalWise™ TriEault Detect™
ESBC™ MICROCOUPLER™ SmartMax™ ~URRENT®*
g MicroFET™ SMART START™ 'gérL oh
MicroPak™ Solutions for Your Success™ ”
Fairchild® MicroPak2™ SPM® |
Fairchild Semiconductor® MillerDrive ™ STEALTH™ -
FACT Quiet Series™ MotionMax™ SuperFET® Lo _ \
FACT® mWSaver® SuperSOT™-3 Ultra EREETT
FAST® OptoHiT™ SuperSOT™-6 Un'\F":_ N
FastvCore™ OPTOLOGIC® SuperSOT™. VX
FETBench™ OPTOPLANAR® SupreMOS® {;'ﬁfalMSf(TMTM
™ SyncF{ oltagerius
FPS Y XS ™
*Trademarks of System General Corporation, used under license by F* = 14 Semic  duc a 2A\\
DISCLAIMER
FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT T7 "AKE ¢ ANGES THOUT SUR7HER MCTICZ7O ANY. FRCDUCTS HEREIN TO IMPROVE

RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOEL .. *¢

IME ANY LAEILITY ARISING

CUT OF 1HE: APPLICATION OR USE OF ANY

1991 ydusil 1dN V 09 ‘A 000T — ALNFDO0TN09 194

PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEI™ OB TCu. .Y ANY [LICENSE UNDER TS PATENTR!GHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND TH” (ERMt  F . RCHILD'S ‘A 2RLDWIDE T=RNS AND.COWIDITIONS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUCTE

LIFE SUPPORT POLIC .

FAIRCHILD’S PRODUCTS ARE NOT ' ITHORIT=D FOR USE AS CRITICAL _OMPONENTS I LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESS WRITTEN APPRC OF " IRCHI' SEMICSNDUCTOR CORPIRATION.

As used here in:

1. Life support devic or.,_.ems 3 devices or systems whict, (a are 2. A critical component in any component of a life support, device, or
intended for~urgicc  mplartint< e bodv ov (2).cupport o- sustain life; system whose failure to perform can be reasonably expected to cause
and(c): JUse ure  nenic.... whennroperly usedn 2ccoruance with the failure of the life support device or system, or to affect its safety or
instruc ns for e | vided in ‘helabeling! car be reaconebiy effectiveness.
expecte 0 resul 1 a significant injury of the user.

ANTI-COUNTER _iTINGFOLICY

Fairchild Semicondustcr. Corporation's Ar.u-Couriterfeiting  Policy. Fairchild’s Anti-Counterfeiting Policy is also stated on our external website,
www.Fairchildsemi.cori, urider Sales Support.

Counterfeiting of seraicanductor parts is a grewing problem in the industry. All manufactures of semiconductor products are experiencing counterfeiting of their
parts. Custeiners whio inadvertently purctiase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
application, and increased cost of preavciior-and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferatior: of counterfeit parts. Fairc'illa strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Diswibutors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild
Distrioutors are genuine parts, have full traceability, meet Fairchild’s quality standards for handing and storage and provide access to Fairchild’s full range of
up-to-date technical and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address and
warranty issues that may arise. Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is
committed to combat this global problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications

Advance Information may change in any manner without notice.

Formative / In Design

Datasheet contains preliminary data; supplementary data will be published at a later
date. Fairchild Semiconductor reserves the right to make changes at any time without
notice to improve design.

Preliminary First Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to

Full Production make changes at any time without notice to improve the design.

No Identification Needed

Datasheet contains specifications on a product that is discontinued by Fairchild

Not In Production Semiconductor. The datasheet is for reference information only.

Obsolete

Rev. 166
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ON Semiconductor and are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor 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. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor 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 ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . .
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative
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