International

TSR Rectifier PDP TRENCH IGBT IRG7RA13UPbF

Features Key Parameters
e Advanced Trench IGBT Technology Ve min 360 V;
[ ]
Vecon 09 @A | 142 |V
o Low Vce(on) and Energy per Pulse (Epyise™) lrp max @ Tc=25°C 276 A
for improved panel efficiency T, max 150 °c
¢ High repetitive peak current capability
e Lead Free package
C
Description c
This IGBT is specifically designed for applications in @!
Plasma Display Panels. This device utilizes advanced
trench IGBT technology to achieve low Vcgen and low G e
Epuse™ rating per silicon area which improve panel !,G
efficiency. Additional features are 150°C operating junction E
efficient, robust and reliable device for PDP applications.
G C E
Gate Collector Emitter
Ordering Information
Base part number Package Type Standard Pack Complete Part Number
Form Quantity
IRG7RA13UPbF D-Pak Tube 75 IRG7RA13UPbF
Tape and Reel 2000 IRG7RA13UTRPbF
Tape and Reel Left 3000 IRG7RA13UTRLPbF
Tape and Reel Right 3000 IRG7RA13UTRRPbF
Absolute Maximum Ratings
Parameter Max. Units
Vae Gate-to-Emitter Voltage +30 \Y
lc@ Tc=25°C Continuous Collector Current, Vee @ 15V 40
lc@ Tc =100°C Continuous Collector, Vee @ 15V 20 A
lrr @ Tc =25°C Repetitive Peak Current ® 276
Po @Tc = 25°C Power Dissipation 78
Po @Tc =100°C Power Dissipation 31 w
Linear Derating Factor 0.63 W/°C
T, Operating Junction and -40 to + 150
Tsto Storage Temperature Range °C
Soldering Temperature for 10 seconds 300
Thermal Resistance
Parameter Typ. Max. Units
Roic Junction-to-Case @ o 1.6 .
Roja Junction-to-Ambient (PCB Mount) @ — 50 cw
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. Typ. | Max. | Units Conditions
BVces Collector-to-Emitter Breakdown Voltage | 360 —_— —_— V  |Vee =0V, Ice = 250uA
ABVces/AT, |Breakdown Voltage Temp. Coefficient o 04 —— | V/°C |Reference to 25°C, Ice = 1mA
—_— 1.26 | 1.52 Vee =15V, Ice = 12A ®
—_— 142 | — Vee = 15V, Ice = 20A @
VcE(on) Static Collector-to-Emitter Voltage 1.84 — V  [Vege =15V, Ice =40A ®
—_— 225 | — Vee = 15V, Ice = 60A ®
—_— 148 | — Vee = 15V, Ice = 20A, T, = 150°C ®
VGE(th) Gate Threshold Voltage 2.2 e 4.7 V VCE = VGE1 ICE =1.0mA
AVgeany/AT, |Gate Threshold Voltage Coefficient —_— -10 — |mV/°C
—_— 1.0 10 Ve = 360V, Ve = 0V
Ices Collector-to-Emitter Leakage Current _ 25 150 MA  [Vce =360V, Vge =0V, T, =125°C
—_— 75 —_— Vce = 360V, Vge = 0V, T, = 150°C
lges Gate-to-Emitter Forward Leakage —_— —_— 100 Vee = 30V
Gate-to-Emitter Reverse Leakage —_— e -100 nA Ve = -30V
Jre Forward Transconductance —_— 47 —_— S  |Vce=25V, Ice = 12A
Qq Total Gate Charge — 33 — Ve =240V, Ic =12A, Vge =15V ®
Qqc Gate-to-Collector Charge — 12 — nC
tacon) Turn-On delay time —_— 11 —_— Ic = 12A, Ve = 196V
t, Rise time —_— 13 e Rg = 10Q2, L=210uH
oo Turn-Off delay time — 715 | — | ™ |n=25C
te Fall time —_ 120 —_
ta(on) Turn-On delay time —_— 11 —_— Ic = 12A, Ve = 196V
tr Rise time —_— 14 —_— Rg = 10Q, L=200uH, Ls= 150nH
oo Turn-Off delay time — |8 | — | ™ [m=150C
tr Fall time —_— 190 —_—
tst Shoot Through Blocking Time 100 —_— —_ ns Ve =240V, Vge = 15V, Re=5.1Q
o 480 e L =220nH, C= 0.20uF, Vge = 15V
EpuLse Energy per Pulse Vce = 240V, Rg=5.1Q, T,=25°C
—_— 570 —_— b L =220nH, C= 0.20pF, Vge = 15V
Ve = 240V, Rg=5.1Q, T,=100°C
ESD Human Body Model Class 1C
(Per JEDEC standard JESD22-A114)
Machine Model Class B
(Per EIA/JEDEC standard EIA/JJESD22-A115)
Cies Input Capacitance e 880 o Vee = 0V
Coes Output Capacitance —_— 47 —_— pF  |Vce =30V
Cres Reverse Transfer Capacitance —_ 26 —_ f =1.0MHz
Lc Internal Collector Inductance e 4.5 e Between lead,
nH 6mm (0.25in.)
Le Internal Emitter Inductance — 7.5 —_— from package
and center of die contact
Notes:

® Half sine wave with duty cycle = 0.01, t,, = 1.0usec.

@ Ry is measured at T, approximately 90°C.
® Pulse width < 400ps; duty cycle < 2%.
@ When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint

and soldering techniques refer to application note #AN-994.
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Fig 1. Typical Output Characteristics @ 25°C
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Fig 3. Typical Output Characteristics @ 125°C
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Fig 5. Typical Transfer Characteristics
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Fig 2. Typical Output Characteristics @ 75°C
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Fig 4. Typical Output Characteristics @ 150°C
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Fig 6. Vceon) vs. Gate Voltage
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Energy per Pulse (pJ)
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Fig 13. Typical Capacitance vs. Fig 14. Typical Gate Charge
Collector-to-Emitter Voltage vs. Gate-to-Emitter Voltage
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Fig 15. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 16a. ts and Epy.se Test Circuit
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Fig 17. - Gate Charge Circuit (turn-off)
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

A NOTES:
E 1.~ DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994
2.~ DIMENSION ARE SHOWN IN INCHES [MILLIMETERS].
3 E &7 LEAD DIMENSION UNCONTROLLED IN L5.
LSA — DIMENSION D1, E1, L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.
#2 . | 5.— SECTION C—C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 AND 0.10
E [0.13 AND 0.25] FROM THE LEAD TIP.
7 DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005 [0.13] PER
o A SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
A\ DIMENSION b1 & cl APPLIED TO BASE METAL ONLY.
- [L4 /B~ DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
[
p ; LJ 9.— OUTLINE CONFORMS TO JEDEC OUTLINE TO—252AA.
|
5 | 4 s
A U Y DIMENSIONS N
M )
J LZX b B MILLIMETERS INCHES T
o E
2x b2 [#[010@ICAlE] L MIN. MAX. MIN. MAX. s
u gl A | 28 | 239 086 | .094
Al - 013 - .005
b | 064 | 089 025 | .035
b1 | 0.65 | 0.79 025 031 7
b2 | 0.76 | 114 030 | .045
b3 | 4.95 | 546 195 215 4
c | 046 0.61 018 | .024
) c1 | o4 0.56 .016 | .022 7
GAUGE e /
e —— 8 e c2 | 0.46 | 0.89 .018 | .035
L PLANE D | 597 | 622 235 | .245 6 LEAD ASSIGNMENTS
v LL D1 | 5.21 - 205 - 4
. E | 635 | 673 250 | .265 6 HEXFET
ol oy E1 | 4.32 - 170 - 4 —
= e 2.29 BSC .090 BSC 1.— GATE
H 9.40 | 10.41 370 410 2.— DRAIN
L | 140 | 1.78 055 | .070 i'* SgiﬁwCE
A L1 2.74 BSC 108 REF. T
F—E— L2 0.51 BSC .020 BSC
£ L3 | a9 [ 1.27 035 | .050 4
"2 THERMAL PAD 4 _ 102 _ 040 IGBT & CoPAK
S — L5 | 114 1.52 045 | .060 3 1.— GATE
® o 10° o 10" 2.— COLLECTOR
AN T8 21 o 15 o 150 3.— EMITTER
c 02 | 25 25 25e 35 4.— COLLECTOR

o J—LMJ
H i “ (DATUM A) SECTION C-C

VIEW A-A

D-Pak (TO-252AA) Part Marking Information

Notes: This part marking information applies to devices produced after 02/26/2001

EXAMPLE: THIS IS AN IRFR120

PART NUMBER
WITH ASSEMBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER RFR120 DATE CODE
ASSEMBLED ON WW 16, 2001 LOGO TR 116A YEAR 1 = 2001
IN THE ASSEMBLY LINE "A" 12 34 WEEK 16
Note: "P" in assembly line position ASSEMBLY HINEA
indicates "Lead-Free" LOT CODE
"P" in assembly line position indicates
"Lead-Free" qualification to the consumer-level
PART NUMBER
OR lNTRIIEEFéJ,\#IAFTI:EC;{NAL IRFR12 DATE CODE
0 P = DESIGNATES LEAD-FREE
LOGO TR P116A PRODUCT (OPTIONAL)
2 P = DESIGNATES LEAD-FREE
PRODUCT QUALIFIED TO THE
ASSEMBLY
LOT CODE CONSUMER LEVEL (OPTIONAL)
YEAR 1 = 2001
WEEK 16

A = ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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D-Pak (TO-252AA) Tape & Reel Information
Dimensions are shown in millimeters (inches)

TR TRR

RN QQQQ

16.3 ( 163(641)
15.7 ( 157(619)

FEED DIRECTION 8.1(.318) FEED DIRECTION

) 7.9(.312 ) :

121 ( 476)
11.9 ( .469)

NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.

2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

& 13INCH C Q O *;*

16 mm% L;'*
NOTES :
1. OUTLINE CONFORMS TO EIA-481.
Quialification information’
Industrial™"

ualification level
Q (per JEDEC JESD47E """ guidelines )

MSL1
Moisture Sensitivity Level D-Pak

(per JEDEC J-STD-020D""")

RoHS compliant Yes

T Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/

Tt Higher qualification ratings may be available should the user have such requirements. Please contact your
International Rectifier sales representative for further information: http:www.irf.com/whoto-call/salesrep/

111 Applicable version of JEDEC standard at the time of product release.

International
ISR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245

To contact International Rectifier, please visit http://www.irf.com/whoto-call/
Visit us at www.irf.com for sales contact information.
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