International

TR Rectifier

Features
« Advanced Trench

« Optimized for Sustain and Energy Recovery
circuits in PDP applications

o Low V(g(on) and Energy per Pulse (Epyse™)
for improved panel efficiency

PDP TRENCH IGBT

PD - 97155

IRG7S319UPDF

« High repetitive peak current capability

« Lead Free package

Description

Key Parameters
IGBT Technology Vce min 330 Vv
VCE(ON) typ @ IC = 20A 126 V
IRP max @ TC= 25OC 170 A
T, max 150 °C
c
%v}c :
G G
E D2Pak
G C E
Gate Collector Emitter

This IGBT is specifically designed for applications in Plasma Display Panels. This device utilizes advanced
trench IGBT technology to achieve low Vg on)andlow EpuLse "Mrating per silicon area which improve panel
efficiency. Additional features are 150°C operating junction temperature and high repetitive peak current
capability. These features combine to make this IGBT a highly efficient, robust and reliable device for PDP

applications.

Absolute Maximum Ratings

Parameter Max. Units
Ve Gate-to-Emitter Voltage +30 v
Ilc @ Tc=25°C Continuous Collector Current, Vgg @ 15V 45
Ilc @ Tc=100°C Continuous Collector, Vge @ 15V 20 A
lgp @ T =25°C Repetitive Peak Current ® 170
Pp @T;=25°C Power Dissipation 96 w
Pp @T; =100°C Power Dissipation 38
Linear Derating Factor 0.77 W/°C
T, Operating Junction and -40 to + 150
Tste Storage Temperature Range °C
Soldering Temperature for 10 seconds 300
Thermal Resistance
Parameter Typ. Max. Units
Rouc Junction-to-Case @ —_— 1.3 °C/W
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ.| Max.|Units Conditions
BVies Collector-to-Emitter Breakdown Voltage | 330 | — [ — | V [Vee =0V, Icg = 250pA
ABVeg/AT; |Breakdown Voltage Temp. Coefficient — | 0.38 | — | Vv/°C |Reference to 25°C, Ige = TmA
— 11261 1.43 Vge=15V, Ice =20A ®
— | 134| — Vee =15V, Ige = 25A @
VeE(on) Static Collector-to-Emitter Voltage — ;gg : v xzi ; Ex :EE ; ‘71(5)2 g
— | 279 — Vge = 15V, lgg = 120A @
— 139 | — Vge =15V, Ige =25A, T; = 150°C @
VGE(th) Gate Threshold Voltage 22 | — | 4.7 V  |Vce =Ver lce=1.3mA
AVaean/AT, |Gate Threshold Voltage Coefficient — | -8.8 | — |mV/°C
lces Collector-to-Emitter Leakage Current — 1 10| 20 Ve =330V, Vge = OV
50 | 200 | pA [Vee =330V, Vge = 0V, T, = 125°C
— | 125 | — Vce =330V, Vge =0V, T, = 150°C
lges Gate-to-Emitter Forward Leakage — | — | 100 | nA [Vge=30V
Gate-to-Emitter Reverse Leakage — | — | -100 Ve = -30V
Ote Forward Transconductance — | 55 | — | S [Vee=25V,Ie=25A
Qq Total Gate Charge — | 38 | — | nC [Vce=200V, Ic =25A, Vge =15V
Qge Gate-to-Collector Charge — 13 | —
ta(on) Turn-On delay time — | 16 | — Ic = 25A, Vo = 196V
t, Rise time — ] 22 | — | ns [Rg=10Q, L=200pH
taofh) Turn-Off delay time — 1 81 | — T,=25°C
t Fall time — | 105 | —
taon) Turn-On delay time — | 16 | — Ic = 25A, Vo = 196V
t, Rise time — | 25 | — | ns [Rg=10Q, L=200pH
taoh) Turn-Off delay time — | 95 | — T,=150°C
t Fall time — | 203 | —
tst Shoot Through Blocking Time 100 | — | — | ns [Vgc =240V, Vge =15V, Rg=5.1Q
L = 220nH, C= 0.40pF, Vge = 15V
EpuLse Energy per Pulse — | 8 pud |Voc =240V, Rg=5.1Q, T,=25°C
L =220nH, C= 0.40pF, Vge = 15V
— |18 — Ve =240V, Rg=5.1Q, T, =100°C
Class 1C
. Human Body Model (Per JEDEC standard JESD22-A114)
Machine Model Class B
(Per EIA/JJEDEC standard EIA/JESD22-A115)
Cies Input Capacitance — [ 1098 — Vge =0V
Coes Output Capacitance — | 56 | — | pF [Vce=30V
Cres Reverse Transfer Capacitance — | 32 | — f =1.0MHz
L Internal Collector Inductance — | 45 | — Between lead,
nH (6mm (0.25in.)
Le Internal Emitter Inductance — | 75| — from package
and center of die contact
Notes:

@ Half sine wave with duty cycle = 0.05, ton=2usec.
@ Rgis measured at T, of approximately 90°C.
® Pulse width < 400ps; duty cycle < 2%.
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Fig 1. Typical Output Characteristics @ 25°C

200
160 —
/ \VGE =|18V
I~
120 VGE =|15V_
% \><\ Vge =12V
L -y
0 / \VGE =|10V
80 \VG_E=,8'OV_
VGE =6.0V
40
0
0 2 4 6 8 10
VoE (V)

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. Vcg(on) vs. Gate Voltage
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Fig 7. Maximum Collector Current vs. Case Temperature
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Fig 9. Typical Epy_sg vs. Collector Current

1200

1000

800

600

400

Infernational
ISR Rectifier

200
—~ AN
160
N <
Y
N a3 120
X
]
(O]
o
2 80
E_
g 40 ton=2us _
Duty cycle = 0.05
— Half Sine Wave
0
0 25 50 75 100 125 150 25 50 75 100 125 150
Tc (°C) Case Temperature (°C)

Fig 8. Typical Repetitive Peak Current vs. Case Temperature
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Fig 10. Typical Epy, s vs. Collector-to-Supply Voltage
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Fig 11. EpyLse vs. Temperature

Fig 12. Forrward Bias Safe Operating Area
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Fig 13. Typical Capacitance vs. Collector-to-Emitter Voltage
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Fig 14. Typical Gate Charge vs. Gate-to-Emitter Voltage
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Fig 15. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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D2Pak (TO-263AB) Package Outline

Dimensions are shown in millimeters (inches)
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NOTES:

IRG7S319UPbF

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994

2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]

&D\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
0.127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMQST
EXTREMES OF THE PLASTIC BODY AT DATUM H.

THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, D1 & E1.
AD\MENS\ON b1 AND o1 APPLY TO BASE METAL ONLY

6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.

7. CONTROLLING DIMENSION: INCH.

8. OUTLINE CONFORMS TQ JEDEC OUTLINE TO-263AB.

b1 Q.51 0.89
b2 1.14 1.78
b3 1,14 173
< 0.38 0.74
cl 0.38 0.58
c2 1.14 1.65
D 8.38 9.65

D1 | 6.86 -
E 9.65 | 10.67
ET | 622 -

.020 035 5

.045 .070

045 .068 S
L0158 .029
.015 023 5

e 2.54 B5C

H 1461 | 15.88
L 1.78 2.79
L1 - 1.65
L2 | 1.27 1.78

L3 0.26 B5C

L4 | 478 5.28

v DIMENSIONS N

M 0

B | MILLMETERS INCHES T LEAD ASSIGNMENTS

0 E

Ll owin Towax || e vax | s

A | 406 | 485 || 160 | 190 HEXFET

A1 | 000 | 0.254 || .000 | 010 I.— GATE

b | 051 | 0.9 .020 | .039 2, 4.— DRAN
3.— SOURCE

IGBTs, CoPACK

0451 .065 2, 11;— EOALTLEECTOR
330 | 380 | 3 3.~ EMITTER
270 4

.380 2420 3.4

245 4

100 BSC DIoBES

575 | 625 I~ ANODE *
070 | 10 2, 4.~ CATHQDE
_ 066 " 3.— ANCDE

- | o7

TR * PART DEPENDENT
188 | 208

D2Pak (TO-263AB) Part Marking Information

EXAMPLE:  THIS IS AN IRF530S WITH
PART NUMBER
LOT CODE 8024 INTERNATIONAL /
ASSEMBLED ON WW 02, 2000 RECTIFIER 5305 1
INTHE ASSEMBLY LINE "L" 0G0 N TGR 000l <
80 24 DATE CODE
o pssenLy < T VEAR O = 2000
Note: "P” in assembly line position LOT CODE WEEK 02
indicates "Lead — Free” LINE L

PART NUMBER
INTERNATIONAL I /
LOSO TR 0004w DATE CODE
80 04 P = DESIGNATES LEAD - FREE
ASSEVBLY A g PRODUCT (OPTIONAL)
o1 A @ EJ YEAR O = 2000
oD WEEK 02

A= ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
www.irf.com 7
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D2Pak (TO-263AB) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TRR
00©°O0
1.60 (.063)__
1.50 (.059)
1.60 (.063)
410 (.161) @
% UH 390 (158~ = 1.50 (.059)
VAR o> & o o eld @J
FEED DIRECTION 1.85 (.073) ] 11.60 (.457)
1.65 (.065) 11.40 (.449)
@
TRL
0000 1-75 (.069)
10.90 (.429) 1.25 (.049)
ﬁ 0 ﬁ 10.70 (.421)
16.10 (.634)
15.90 (.626)

FEED DIRECTION

13.50 (.532)
?12.80 (.504)

@ 330.00
(14.173)
MAX.

NOTES :

27.40(1.079) _

Infernational
ISR Rectifier

0.368 (.0145)
éwéo.342 (.0135)
24.30 (.957)
15.42 (.609)
15.22 (.601) 23.90 (.941)
[ 1
— 4.72 (.136)
4.52 (.178)

1. COMFORMS TO EIA-418.

2. CONTROLLING DIMENSION: MILLIMETER.

(3 DIMENSION MEASURED @ HUB.

INCLUDES FLANGE DISTORTION @ OUTER EDGE.

23.90 (.941)
(4)
|
@ 60.00 (2.362)
MIN.
f
| | 30.40 (1.197)
- = MAX.
26.40(1.039) | | (4]

24.40 (.961)

©

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.
This product has been designed for the Industrial market.
Qualification Standards can be found on IR’s Web site.

International
TSGR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.10/2009
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