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ISR Rectifier IRGS4064DPbF

INSULATED GATE BIPOLAR TRANSISTOR WITH c
ULTRAFAST SOFT RECOVERY DIODE Vces = 600V
Features .
e Low Vg (on) Trench IGBT Technology lc = 10A, T¢ = 100°C
¢ Low Switching Losses a
e Maximum Junction temperature 175 °C tsc > 58S, Tjmax = 175°C
e 5us SCSOA
e Square RBSOA E VcE(on) typ. = 1.6V
e 100% of The Parts Tested for (I ) n-channel
e Positive Vg (on) Temperature Coefficient.
¢ Ultra Fast Soft Recovery Co-pak Diode
e Tighter Distribution of Parameters c
e lLead-Free Package
Benefits 1}
o High Efficiency in a Wide Range of Applications I‘ " E
¢ Suitable for a Wide Range of Svyitching Frequencies due GC
to Low Vce (on) and Low Switching Losses
e Rugged Transient Performance for Increased Reliability
e Excellent Current Sharing in Parallel Operation D2Pak
e Low EMI
G C E
Gate Collector Emitter
Absolute Maximum Ratings
Parameter Max. Units
VcEs Collector-to-Emitter Breakdown Voltage 600 \'
Ic@ T, =25°C Continuous Collector Current 20
Ic@ T; =100°C Continuous Collector Current 10
lem Pulsed Collector Current 40
lim Clamped Inductive Load Current @ 40 A
IF@T=25°C Diode Continuous Forward Current 20
IF@T:=100°C Diode Continuous Forward Current 10
Iem Diode Maximum Forward Current @ 40
Ve Continuous Gate-to-Emitter Voltage +20 \Y
Transient Gate-to-Emitter Voltage +30
Pp @ T =25° Maximum Power Dissipation 101 w
Pp @ Tc =100° Maximum Power Dissipation 50
T, Operating Junction and 5510+ 175 °C
Tsre Storage Temperature Range
Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm) from case)
Thermal Resistance
Parameter Min. Typ. Max. Units
Resc Junction-to-Case - IGBT ® _— — 1.49
ReJc Junction-to-Case - Diode ® — — 3.66 SCW
Recs Case-to-Sink, flat, greased surface _ 0.50 _—
Resa Junction-to-Ambient, typical socket mount ® _— o 40
Wit Weight 1.5 g
1 www.irf.com
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

International

IS

3R Rectifier

Parameter Min. | Typ.| Max. | Units Conditions Ref.Fig
V@Rr)ces Collector-to-Emitter Breakdown Voltage 600 — — \Y Vee =0V, Ic = 100pA @ cTé
AV@grces/AT, | Temperature Coeff. of Breakdown Voltage | — | 0.47 — V/°C  |Vee =0V, Ic = 500pA (25°C-175°C)
— 1.6 1.91 lc =10A, Vge =15V, T, =25°C
VcE(on) Collector-to-Emitter Saturation Voltage — 1.9 — \Y Ic =10A, Ve =15V, T, = 150°C 56,79,
— 2.0 — Ilc =10A, Vee =15V, T, = 175°C 0.1
Vee(n) Gate Threshold Voltage 40 | — 6.5 V[V = Ve, Ic = 275pA 0,011
AVeemyATJ | Threshold Voltage temp. coefficient — -11 — mV/°C |Vce = Ve, Ic =1.0mA (25°C - 175°C)
gfe Forward Transconductance — 6.9 — S Vce =50V, Ic = 10A, PW = 80ps
Ices Collector-to-Emitter Leakage Current — — 25 A Vee = 0V, Ve =600V
— | 328 — Vee = 0V, Vce =600V, T, = 175°C 8
Vem Diode Forward Voltage Drop — 2.5 3.1 \ Ir=10A
— 1.7 — le=10A, T, = 175°C
laes Gate-to-Emitter Leakage Current — — +100 nA Ve = 220V
Switching Characteristics @ T,; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.® | Units Conditions Ref.Fig
Qq Total Gate Charge (turn-on) — 21 32 Ic=10A 24
Qge Gate-to-Emitter Charge (turn-on) — 5.3 8.0 nC |Veg =15V CT1
Qqe Gate-to-Collector Charge (turn-on) — 8.9 13 Ve = 400V
Eon Turn-On Switching Loss — 29 40 lc = 10A, Vcc =400V, Vge = 15V
Eort Turn-Off Switching Loss — | 200 281 pd Re=22Q, L =1.0mH, T, =25°C Cr4
Erotal Total Switching Loss — 229 313 Energylosses indude tail &dioderevers erecovery
t4(on) Turn-On delay time — 27 37 lc = 10A, Vec =400V, Vge =15V
1 Rise time — 15 23 ns |Reg=22Q,L=1.0mH, T, =25°C CT4
td(off) Turn-Off delay time — 79 90
t Fall time — 21 29
Eon Turn-On Switching Loss — 99 — lc = 10A, Vcc =400V, Vge = 15V 13,5
Eoft Turn-Off Switching Loss — 316 — [N} Re=22Q, L=1.0mH, T; =175°C ® CT4
Eotal Total Switching Loss — | 415 — Energylosses indudetail &doderevers erecovery WF 1WF 2
tan) Turn-On delay time — 27 — lc = 10A, Vcc =400V, Vge = 15V 14,%
1, Rise time — 16 — ns |Re=22Q,L=1.0mH, T, =175°C CT4
td(off) Turn-Off delay time — 98 — WF 1WF 2
t Fall time — 33 —_
Cies Input Capacitance — 594 — pF Ve =0V 22
Coes Output Capacitance — 49 — Ve = 30V
Cres Reverse Transfer Capacitance — 17 — f=1.0Mhz
T,=175°C, Ic = 40A 4
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve =480V, Vp =600V CT2
Rg = 22Q, Ve = +15V to OV
SCSOA Short Circuit Safe Operating Area 5 — — s |Vec =400V, Vp =600V 22,CT3
Rg = 22Q, Ve = +15V to OV WF 4
Erec Reverse Recovery Energy of the Diode — | 191 — uJ  |Ty=175°C 17,89
tr Diode Reverse Recovery Time — 62 — ns |Voc =400V, Ir=10A 20,21
ler Peak Reverse Recovery Current — 16 — A Vae = 15V, Rg =22Q, L=1.0mH WF3
Notes:
OVee =80% (Vces), Vge = 15V, L =28 pH, Rg =22 Q.
@ Pulse width limited by max. junction temperature.
®Rgis measured at T approximately 90°C
@Refer to AN-1086 for guidelines for measuring VgRr)ces safely
® Maximum limits are based on statistical sample size characterization
www.irf.com
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Fig. 5 - Typ. IGBT Output Characteristics
T, =-40°C; tp = 80pus
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Fig. 6 - Typ. IGBT Output Characteristics
T, =25°C; tp = 80us
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Fig. 7 - Typ. IGBT Output Characteristics Fig. 8 - Typ. Diode Forward Characteristics
Ty=175°C; tp = 80ps tp = 80us
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Fig. 9 - Typical Vee vs. Vae Fig. 10 - Typical Vce vs. Ve
TJ = '40 C TJ - 2500
20 \ 40
18 \ Ty=25°C
16 T,=175°C
14 \ g = 5.0A 30
ol Ic 2 10A
S Ice =20A <
w 10 \/\/ w20
=3 o

o N O~ OO
/
!f

0
5 10 15 20 0 5 10 15 20
Vge (V) Vge (V)
Fig. 11 - Typical Vgg vs. Vge Fig. 12 - Typ. Transfer Characteristics
TJ = 17500 VCE = SOV, tp = 10“8
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Fig. 13 - Typ. Energy Loss vs. I Fig. 14 - Typ. Switching Time vs. I
T,=175°C; L=1mH; Ve =400V, Rg =22Q; Vgg = 15V. T,=175°C; L=1mH; Vg= 400V
RG= 229, VGE= 15V
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Fig. 15 - Typ. Energy Loss vs. Rg Fig. 16- Typ. Switching Time vs. Rg
Ty =175°C; L = 1mH; Vgg = 400V, Icg = 10A; Vge= 15V T, =175°C; L=1mH; Vgg= 400V
ICE= 10A, VGE= 15V
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Fig. 17 - Typical Diode Igg vs. If Fig. 18 - Typical Diode IggVvs. Rg
T,=175°C Ty=175°C; Ig=10A
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Fig. 19- Typical Diode Igg vs. dig/dt Fig. 20 - Typical Diode Qrpr
Vo= 400V; Vge= 15V, Vee= 400V; Vge= 15V; T; = 175°C
lce= 10A; Ty =175°C
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Fig. 23- Typ. Capacitance vs. Vg Fig. 24 - Typical Gate Charge vs. Vgg
Vge= 0V; f = 1MHz Ice = 10A, L=600uH
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Fig. 26. Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)
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Fig.C.T.4 - Switching Loss Circuit
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Fig.C.T.6 - Typical Filter Circuit for

Fig.C.T.5 - Resistive Load Circuit
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Fig. WF1 - Typ. Turn-off Loss Waveform

@ T,=175°C using Fig. CT.4
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WEF.3- Typ. Reverse Recovery Waveform
@ T,=175°C using CT.4
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D2Pak Package Outline (Dimensions are shown in millimeters (inches))

—

OATM A /A /A A B NOTES:
| ‘ E "]CZ 1. DIMENSIONING AND TOLERANGING PER ASME Y14.5M-1994
AT Y 2 DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]

AD\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
SEATING 0127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST
oUANE EXTREMES OF THE PLASTIC BODY AT DATUM H.

D DETAIL A
N\ PLANE
{}C C HA >/\ ATHERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, DI & E1.

AD\MENS\ON bl AND c1 APPLY TO BASE METAL ONLY.

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

7. CONTROLLING DIMENSION: INCH.

‘AJHEZX b2 A= & OQUTLINE CONFORMS TO JEDEC OUTLINE TD-263AB.

c -

2xb
e ’_'—'_M T OICIE [/1£.004@]E]
S DIMENSIONS N
M
B MILLIMETERS INCHES ? LEAD ASSIGNMENTS
N [ uax || e wax | S
A | 406 | 483 || 160 | 190 HEXPET
A | = | D254 - 010 1.— GATE
b | 051 | 099 020 | .039 2, 4- DRAIN
LEAD TP bt | 051 | 088 || .020 | 035 | 5 3= SOURCE
b2 1.14 1.78 .045 .070
b3 | 114 | 173 || 045 | 088 | 5
GAUGE.
PLANE c 0.38 0.74 .015 .029 |GBTs, CoPACK
T * cl | 038 | 058 || .015 | 023 | 5  onre
i .\ - SEATING PLANE c2 1.14 1.65 045 .085 2, 4— COLLECTOR
Lo, D | 838 | 965 || .330 | 380 | 3 35— EMITTER
.
D1 | 6.86 - 270 4
DETAIL "A"
coTaTeD 30" o £ | 965 | 1067 || .380 | .420 | 3.4
SCALE 81 E1 6.22 - 245 4
o | 254 BSC 100 BSC DICDES
Ho| 1461 ] 1688 || 575 | 625 1.— ANGDE *
L | 178 | 279 || .o70 | 110 2, 4.— CATHODE
® K] - 1.65 - 066 | 4 3= ANODE
PLATING A BASE METAL
o b3 13| 025 BSC 010 BSC e PART DEPENDENT
9""""{? L4 | 478 [ 528 || 188 | 208 :
© ﬁ\/ :
Dw& ?&\g /A
+ + L(b’ 52)4—\
w %ﬁ % SECTION B-B & C-C
SCALE: NONE
b o A
VIEW A—A
D2Pak Part Marking Information
EXAMPLE:  THIS IS AN IRF530S WITH
PART NUMBER
LOT CODE 8024 INTERNAT IONAL S /
ASSEMBLED ON WW 02, 2000 RECTIFIER M
IN THE ASSEMBLY LINE 'L" LOGO IOR 002l <
s oa DATE CODE
Pl YEAR 0 = 2000
. ASSEMBLY U =
Note: "P” in assembly line position LOT CODE WEEK 02
indicates "Lead — Free” LINE L
OR
PART NUMBER
INTERNATIONAL /
RECTIFIER F530S 1
LoO N T DATE CODE
IR PO A |
50 o4 P = DESIGNATES LEAD - FREE
PRODUCT (OPTIONAL)

YEAR 0= 2000
WEEK 02
A= ASSEMBLY SITE CODE

LOT CODE

ASSEMBLY - ﬁ t ﬁ
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D2Pak Tape & Reel Information

IRGS4064DPbF

TRR
0000
1.60 (.063) _
1.50 (.059)
1.60 (.063)
4.10 (161 @
. 3.90 5.153;’ = 1.50(.059) 0.368 (.0145)
Y i | T 0.342 (0135)
LT N R e K ] )
FEED DIRECTION 1_85(_073)J — 11.60 (.457) -
1.65 (. 11.40 (449
ssio || “ g | | i
15.22 (.601) 90 (.
TRL T
00020 175 (069) -
10.90 (.429) 1.25 (.049)
ﬁ mﬁ 10.70 (.421) | 472 (136)
16.10 (.634) 452 (178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40 (1.079) _
?12.80 (.504) 23.90 (.941)
(4]
I
@ 330.00 2 362
(14.173) Y\ S Go'oﬁ,ﬁl_'% )
MAX.
]
|| | 3040 (1.197)
NOTES : MAX.
1. COMFORMS TO EIA-418. 26.40 (1.039) @)
2. CONTROLLING DIMENSION: MILLIMETER. 24.40 (961)
@ DIMENSION MEASURED @ HUB.

INCLUDES FLANGE DISTORTION @ OUTER EDGE.

Data and specifications subject to change without notice.
This product has been designed and qualified for Industrial market.
Qualification Standards can be found on IR’s Web site.
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IR WORLD HEADQUARTERS: 101N.Sepulveda blvd, El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information.02/2012
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