FGD3050G2V

EcoSPARK® 2 Ignition IGBT
300 mJ, 500 V, N-Channel Ignition IGBT

Features
® SCIS Energy = 300 mJ at Ty = 25°C

® [ogic Level Gate Drive
® AEC-Q101 Qualified and PPAP Capable
® These Device is Pb—Free and are RoHS Compliant

Applications

® Automotive Ignition Coil Driver Circuits
® High Current Ignition System
® Coil on Plug Application

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Symbol Parameter Value Unit
BVcer |Collector to Emitter Breakdown 500 \
Voltage (Ic = 1 mA)
BVgcs |Emitter to Collector Voltage — Reverse 20 \
Battery Condition (Ic = 10 mA)
Escises |Self Clamping Inductive Switching Energy 300 mJ
(Note 1)
Escisis0 |Self Clamping Inductive Switching Energy 180 mJ
(Note 2)
lcos Collector Current Continuous 32 A
atVge=4.0V, Tc =25°C
Ic110  [Collector Current Continuous 27 A
atVgg = 4.0V, Tg = 110°C
Vgem |Gate to Emitter Voltage Continuous +10 \Y
Pp Power Dissipation Total, Tc = 25°C 150 W
Power Dissipation Derating, for T¢ > 25°C 1.1 W/°C
Ty Operating Junction Temperature Range -40to +175 °C
TstG Storage Junction Temperature Range -40to +175 °C
T Max. Lead Temperature for Soldering 300 °C
(Leads at 1.6 mm from case for 10 s)
Tpkag Max. Lead Temperature for Soldering 260 °C
(Package Body for 10 s)
ESD |Electrostatic Discharge Voltage at 100 pF, 4 kv
1500 Q

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

1.

Self clamped inductive Switching Energy (ESCIS25) of 335 mJ is based on
the test conditions that is starting T = 25°C, L = 3 mHy, ISCIS = 14.2 A, Rgg
=1kQ, VCC = 100 V during inductor charging and VCC = 0 V during time in
clamp.

Self Clamped inductive Switching Energy (ESCIS150) of 180 mJ is based on
the test conditions that is starting T; = 150°C, L = 3mHy, ISCIS = 11 A, Rgg
=1kQ, VCC =100 V during inductor charging and VCC = 0 V during time in
clamp.
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A = Assembly Location
Y = Year
ww = Work Week
FGD3050G2= Device Code
G = Pb-Free Package

ORDERING INFORMATION
See detailed ordering and shipping information on page 2
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THERMAL RESISTANCE RATINGS
Parameter Symbol Max Units
Junction-to-Case — Steady State (Drain) Royc 0.9 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
Symbol Parameter | Test Conditions Min Typ. Max. | Units |
OFF CHARACTERISTICS
BVGER Collector to Emitter Breakdown lIcE=2mMA,Vge =0V, 470 - 530 \%
Voltage Rge =1k, Ty = -40 to 150°C
BVGEs Collector to Emitter Breakdown Ice=10mA, Vge =0V, 495 - 555 \Y
Voltage Rge =0, Ty =-40to 150°C
BVEcs Emitter to Collector Breakdown Ice=-75mA, Vge =0V, 20 - - \Y,
Voltage Ty=25°C
BVGEs Gate to Emitter Breakdown Voltage Iges = 5 mA +12 +14 - Y,
IcER Collector to Emitter Leakage Current | Vgog =250 V Ty=25°C - - 25 uA
Ree=1kQ T, = 150°C - N 1 mA
lecs Emitter to Collector Leakage Current | Vec =15V Ty=25°C - - 1 mA
Ty=150°C - - 40
R4 Series Gate Resistance - 111 - Q
Ro Gate to Emitter Resistance 10K - 30K Q
ON CHARACTERISTICS (Note 5)
Vcesar) | Collector to Emitter Saturation lcE=6A,Vge =4V, Ty=25°C - 1.1 1.2 \
Voltage
Vcesarn) | Collector to Emitter Saturation Ice=10A, Vge =45V, T =150°C - 1.3 1.45 \
Voltage
Vcesar) | Collector to Emitter Saturation Ice=15A,Vge =4.5V, T =150°C - 1.6 1.75 \
Voltage
DYNAMIC CHARACTERISTICS
Qg(on) Gate Charge lce=10A, Vg =12V, Vge =5V - 22 - nC
VGETH) Gate to Emitter Threshold Voltage lce=1mA Ty=25°C 1.3 1.6 2.2 \
Vce = Vee
Ty =150°C 0.75 1.1 1.8
VGEpP Gate to Emitter Plateau Voltage Vee=12V,Igg =10 A - 2.7 - \
SWITCHING CHARACTERISTICS
tdion)rR Current Turn-On Delay Vece=14V,R. =1Q, - 0.9 4 us
Time-Resistive Vge=5V,Rg=1KQ,
tR Current Rise Time—-Resistive - 1.6 7
tdoFFL Current Turn-Off Delay Vce=300V,L=2mH, - 5.4 15
Time-Inductive Vge=5V,Rg=1KQ,
L Current Fall Time-Inductive - 1.4 15

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

PACKAGE MARKING AND ORDERING INFORMATION
Device Marking Device Package Qtyt
FGD3050G2 FGD3050G2V DPAK (Pb-Free) 2500

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

Reel Diameter Tape Width

330 mm 16 mm
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TYPICAL CHARACTERISTICS

Voltages of <470V
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Figure 1. Self Clamped Inductive Switching
Current vs. Time in Clamp
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Figure 3. Collector to Emitter On-State
Voltage vs. Junction Temperature
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Figure 5. Collector to Emitter On-State
Voltage vs. Collector Current
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Figure 2. Self Clamped Inductive Switching
Current vs. Inductance
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Figure 4. Collector to Emitter On-State
Voltage vs. Junction Temperature
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Figure 6. Collector to Emitter On-State
Voltage vs. Collector Current
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TYPICAL CHARACTERISTICS (continued)
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Figure 7. Collector to Emitter On-State Voltage vs.

Collector Current
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Figure 9. DC Collector Current vs. Case
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Figure 11. Threshold Voltage vs. Junction
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2]

lg =104, T, = 25°C

F-9

Vee =6V

/ Vee =12V

7
//
7

L

T~

Vgs, GATE TO EMITTER VOLTAGE(V)
[ 4]
“-._".'

=
=
n

10

15 20 25

Q,, GATE CHARGE(nC)
Figure 10. Gate Charge

oo —— _— o+
v, =15V

=
(=]
=
[ =]
L

100 | Vges = 250V

-l

=
=

LEAKAGE CURRENT (pA)

75 .50 -25

N e

0 25 50

75 100 125 150 175

T,, JUNCTION TEMPERATURE (°C)

Figure 12. Leakage Current vs. Junction
Temperature Temperature

www.onsemi.com

4


http://www.onsemi.com/

FGD3050G2V

TYPICAL CHARACTERISTICS (continued)
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SPICE Thermal Model

CTHERM1 th6 5.7337E-05 o 0 ANCTION
CTHERMZ 6 5 5.3736E-03
CTHERM3 5 4 1.1141E-03
CTHERM4 4 3 2.8690E-04
CTHERM5 3 2 7.4429E-04

RTHERM1 CTHERM1
CTHERME 2 tl 3.7019E-03
RTHERM1 th& 6.6403E-03
RTHERMZ & 5 5.8448E-01
RTHERM3 5 4 5.3830E-02 RTHERM2 = THERM2
RTHERM4 4 3 9.2492E-03
RTHERMS 3 2 1.5794E-02 .
RTHERM& 2 tl 1.797T4E-01
RTHERM3 4= CTHERM3
4
RTHERM4 .]: CTHERM4
3
RTHERMS = CTHERMS
2
RTHERMSE == CTHERM&
1] GASE

ECOSPARK is registered trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries.
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

DPAK (SINGLE GAUGE)
CASE 369C
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NOTES:
DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
CONTROLLING DIMENSION: INCHES.
THERMAL PAD CONTOUR OPTIONAL WITHIN DI-
MENSIONS b3, L3 and Z.
4. DIMENSIONS D AND E DO NOT INCLUDE MOLD
FLASH, PROTRUSIONS, OR BURRS. MOLD
FLASH, PROTRUSIONS, OR GATE BURRS SHALL
NOT EXCEED 0.006 INCHES PER SIDE.
. DIMENSIONS D AND E ARE DETERMINED AT THE
] OUTERMOST EXTREMES OF THE PLASTIC BODY.
f . DATUMS A AND B ARE DETERMINED AT DATUM
PLANE H.
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OPTIONAL MOLD FEATURE.

INCHES MILLIMETERS
DIM| MIN MAX MIN | MAX

Al | 0.000 [0.005 [ 0.00 0.13
b |0.025 |0.035 | 0.63 0.89
b2 | 0.028 |0.045 [ 0.72 1.14

b3 | 0.180 |0.215 | 4.57 5.46
0.018 [0.024 | 0.46 0.61

0.018 [0.024 | 0.46 0.61

0.235 [0.245 | 597 | 6.22
0.250 |0.265 | 6.35 | 6.73
0.090 BSC 2.29 BSC
0.370 [0.410 | 9.40 [10.41
0.055 [0.070 | 1.40 [ 1.78
2.90 REF
0.51 BSC
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DETAIL A
ROTATED 90 CW

STYLE 1.
PIN 1. BASE
2. COLLECTOR
3. EMITTER
4. COLLECTOR

STYLE 2:
PIN 1. GATE
2. DRAIN
3. SOURCE
4. DRAIN

STYLE 3:
PIN 1. ANODE
2. CATHODE
3. ANODE
4. CATHODE

STYLE 4:
PIN 1. CATHODE
2. ANODE
3. GATE
4. ANODE

STYLE 6:
PIN 1. MT1
2. MT2
3. GATE
4. MT2

STYLE 7:
PIN 1. GATE
2. COLLECTOR
3. EMITTER
4. COLLECTOR

STYLE 8:
PIN 1. N/C
2. CATHODE
3. ANODE
4. CATHODE

STYLE 9:
PIN 1. ANODE
2. CATHODE

4. CATHODE

SOLDERING FOOTPRINT*

6.20

o« 020 300
0.244 0.118
| 258

0.102

T

580 1.60 :|r 6.17
228 0063 0243

¢ 1

SCALE 3:1 (

o

mm )
inches

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Technigues Reference Manual, SOLDERRM/D.

STYLE 10:
PIN 1. CATHODE
2. ANODE
3. CATHODE
4. ANODE

3. RESISTOR ADJUST

GENERIC
MARKING DIAGRAM*

STYLE5:
PIN 1. GATE
2. ANODE
3. CATHODE
4. ANODE

XXXXXXG - AYWW
ALYWW O XXX

] XXXXXG
U4
IC

XXXXXX

Discrete

= Device Code

= Assembly Location

= Wafer Lot

= Year

= Work Week

= Pb-Free Package
*This information is generic. Please refer

to device data sheet for actual part
marking.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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