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INN650DA04

650V GaN Enhancement-mode Power Transistor

Features

* Enhancement mode transistor-Normally off power switch

+ Ultra high switching frequency

* No rewverse-recovery charge

* Low gate charge, low output charge

* Qualified for industrial applications according to JEDEC Standards
» ESD safeguard

* RoHS, Pb-free, REACH-compliant

Benefits

* High efficiency power switching
» High power density
» Enables higher switching frequency

» System cost savings

Applications e -
Drain 1,2,3,4
* AC-DC convwerters Kelvin Source 7
* DC-DC convwerters Source 5,6
» Totem pole PFC
* Fast battery charging
oD

* High density power conversion

* High efficiency power conversion —
G oc:

Table 1 Key Performance Parameters at Tj= 25 °C SKO
Parameter Value Unit Os
VDS, max 650 \%
RDSs(on),max 480 mQ
Qg typ 0.9 nC
Ips,Puise 11 A
Qoss @ 400V 8 nC
Qrr 0 nC
Table 2 Ordering Information
Type/Ordering Code Package Marking
INN650DA04 DFN 5X6 INN650DA04
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1 Maximumratings

at Tj = 25 °C unless otherwise specified.

Continuous application of maximum ratings can deteriorate transistor lifetime. For further information, contact
Innoscience sales office.

Table 3 Maximum ratings

Values . .
Parameter Symbol - Unit Note/Test Condition
Min. | Typ. | Max.
Drain source woltage VDS, max - - 650 \% Ves=0V,Ib=10 pA
Drain source woltage transient ' VDs(transient) - - 750 \Y Ves=0V,Vps=750 V
Continuous current, drain source Ip - - 7 A Tc=25 °C
Te=25°C; V=6V,

Pulsed current, drain source 2 ID,pulse - - 11 A

See Figure 16;
Te=125 °C;Ve =6 V; See

Pulsed current, drain source 2 ID,Pulse - - 6 A
Figure 17;
Gate source wiltage, continuous 3 | Vas -1.4 - +7 \% Tj =-55 °C to 150 °C
Tj =-55 °C to 150 °C;
Gate source wltage, pulsed VGs,pulse -20 - +10 V truse= 50 ns, f = 100 kHz
open drain
Power dissipation Ptot - - 39 w Te=25°C
Operating temperature Tj -55 - +150 °C
Storage temperature Tstg -55 - +150 °C
1 Vbsgansien) is intended for surge rating during non-repetitive events, tpuise <1 ys
2  Pulse =300 us
3 The minimum Vgs is clamped by ESD protection circuit, as shown in Figure 10
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2 Thermal characteristics

Table 4 Thermal characteristics

R

www.innoscience.com

Values . i
Parameter Symbol Unit Note/Test Condition
Min. Typ. Max.
Thermal resistance, junction-case Rthuc - - 3.2 °C/IW
Reflow soldering temperature Tsold - - 260 °C MSL3
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3 Electrical characteristics

at Tj = 25 °C, unless specified otherwise

Table 5 Static characteristics

Values
Parameter Symbol Unit Note/Test Condition
Min. | Typ. | Max.
1.2 1.6 2.2 Ip =5.2mA; Vbs=Vas; Tj=25°C
Gate threshold voltage VGS(TH) \Y
- 1.7 - Ib =5.2 mA; Vbs=Vas; Tj= 125 °C
) - 0.4 10 Vbs =650 V;Ves =0V;Tj=25°C
Drain-source leakage current | Ipss MA
- 5 80 Vbs =650 V; Ves =0V; Tj =150 °C
Gate-source leakage current | less - 10 - MA | Ves=6V;Vps=0V
Drain-source on-state R - 365 480 mQ [ Ves=6V;Ib=2A;Tj=25°C
. DS(on)
resistance > - [ 750 | - | mQ |[Ves=6V;bb=2A; Tj= 150 °C
Gate resistance Rc - 3 - Q f=5 MHz; open drain
Table 6 Dynamic characteristics
Values
Parameter Symbol Unit Note/Test Condition
Min. | Typ. | Max.
Input capacitance Ciss - 34 - pF | Ves=0V;Vbps=400 V;f=100 kHz
Output capacitance Coss - 9 - pF | Ves=0V;Vbs=400 V;f=100 kHz
Rewverse transfer capacitance | Crss - 0.4 - pF | Ves=0V;Vbs=400 V;f=100 kHz
Effective output capacitance,
Coer) - 13 - pF | Ves=0V;Vbps=0to400V
energy related '
Effective output capacitance,
. Cotr) - 20 - pF Ves=0V;Vbps=0to400 V
time related 2
Output Charge Qoss - 8 - nC | Ves=0V;Vbps=0to400V
Turn-on delay time td(on) - 2 - nS See Figure 22
Turn-off delay time td(off) - 3 - nS See Figure 22
Rise time tr - 7 - nS | See Figure 22
Fall time tr - 3 - nS | See Figure 22

1 Coe is the fixed capacitance that gives the same stored energy as Coss W hile Vps is rising from0 to 400 V

2 Cop) is the fixed capacitance that gives the same charging time as Coss w hile Vs is rising from0 to 400 V
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Table 7 Gate charge characteristics

Values
Parameter Symbol Unit Note/Test Condition
Min. | Typ. | Max.
Gate charge Qc - 0.9 - nC
Ves=0to 6 V;Vbs=400V;
Gate-source charge Qas - 0.1 - nC b=2 A
D:
Gate-drain charge Qap - 0.3 - nC
Gate Plateau Voltage VPlat - 2.7 - \% Vbs=400 V;Ib=2 A
Table 8 Reverse conduction characteristics
Values
Parameter Symbol - Unit Note/Test Condition
Min. | Typ. | Max.
Source-Drain reverse wltage Vsb - 3 - \% Ves=0V;Isp=2 A
Pulsed current, reverse Is,pulse - - 1 A Ve=6V
Rewerse recovery charge Qrr - 0 - nC | Isp=2 A; Vbs=400V
Rewerse recowery time ter - 0 - ns
Peak reverse recovery current | lrm - 0 - A
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4 Electrical characteristics diagrams

at Tj = 25 °C, unless specified otherwise

Figure 1 Typ. output characteristics Figure 2 Typ. output characteristics
12 8
V=6V
7
10 V=6V
V=5V
6
8
5
V=5V
ga 6 V=4V 3;4
3
4 V=4V
Vg=3V 2
2
V=2V 1 Vg=3V
V=2V
0 o
o] 1 2 3 4 5 6 o] 1 2 3 4 5 6
Vps(V) Vps(V)
Ib = f(Vos,Ves); Tj=25 °C Ib = f(Vos,Ves); Tj=125°C

Figure 3 Typ. Drain-source on-state resistance | Figure4 Typ. Drain-source on-state resistance
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Vas(V) : Vas(V)
Ros(en) = f(Ips,Ves); Tj= 25 °C Rbs(on) = f(Ibs,Vas); Tj= 125 °C
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Figure 5 Typ. channel reverse characteristics Figure 6 Typ. channel reverse characteristics
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Ib = f(Vos,Ves); Ti= 25 °C Ib = f(Vos,Ves); Ti= 125 °C

Figure 7 Typ. channel reverse characteristics Figure 8 Typ. channel reverse characteristics
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Ib = f(Vos,Ves); Ti=25 °C Ib = f(Vos,Ves); Ti=125 °C
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Figure 9 Typ. transfer characteristics Figure 10 Typ. Gate-to-Source leakage
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Figure 11 Drain-source leakage characteristics
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Figure 12 Gate threshold voltage Figure 13 Drain-source on-state resistance
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Figure 14 Power dissipation Figure 15 Max.transient thermal impedance
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Figure 16 Safe operating area

Figure 17 Safe operating area
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Figure 18 Typ. gate charge Figure 19 Typ. capacitances
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Figure 20 Typ. output charge Figure 21 Typ. Coss stored Energy
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Figure 22 Typ.Switching times with inductive Figure 23 Typ.Switching times waveform
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5 Package outlines

| D A—— Ne— |- —e— - [~k
8 2 3 =1 -
| ] i} L8] EI
\ A7)
o
El
| |
5 b1 EZ
+ — 1« r A |
o
o5 SNPIN1ID
u |
PIN 1D NI777 0 P77 AN 77 ’I-—V-I-%“—DETAII_ ar
1 4 4 1
TOP WIEW SIDE WIEW BOTTOM WIEW
SYMBOL DIMENSION
4 Al MIN NOM MAX
—twoo oo oo pol f A 0. 80 0. 90 1.00
apd r Al 0. 00 0. 02 0.05
SIDE WIEW A2 — 0. 203 Ref —
b 0. 40 0.45 0.50
D 5.00 B.S.C
U.EU_" ‘___ D 5 D1 4.16 4.26 4. 36
le:[_r e D2 0. 27 0.37 0.47
| E 6.00 B.S.C
‘ ‘ 1 E1 0. 40 0. 50 0. 60
0,25 — 0125 E2 1.95 2. 05 2. 15
L E3 — 2. 10 —
DETAIL A7 e 1.27 B.S.C
Scale 21 L 0.575 ] 0.675 | 0.775
Row Description Example
INNO Row1 Company name INNO
YOOXXXXX Row2 Product Name(In short) [ XXXXXXXX
Row3 ASSY lot No. XXXXXXXX
XXXXXXXX o ki
Notes:
(1) Dimension and tolerance conform to ASME Y14.5-2009.
(2) All Dimensions are in millimeters.
(3) Lead coplanarity shall be 0.1 millimeters max.
(4) Complies with JEDEC MO-229.
(5) Drawing is not to scale.
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6 Reel information

Pz Po
2.04£0.05 (1) 4.0+0.1 (1)
g}OiO 05 Do E1
- - #1.5040.10
—0.00 v 1—1.7510.1

N —T

RO.3 Max. o1

N\ #1.5 MIN.

DIMENSION

SYMBOL MIN NOM MAX
Ao 5. 20 5. 30 5. 40
Bo 6. 20 6. 30 6. 40
Ko 1.10 1. 20 1. 30

F 5.45 5. 50 5. 55

P1 7.90 8. 00 8. 10
W 11.70 12. 00 12. 30

A 328 330 332

N 98 100 102
C 12. 90 13. 10 13. 30

D 5. 10 5. 60 6. 10
w1 12. 40 12. 40 14. 40
w2 16. 60 16. 60 18. 60

T 1.95 2.10 2.25

K 1. 30 1. 40 1.55
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7 Revision history

Major changes since the last revision
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Revision

Date

Description of changes

0.9

2021-03-26

0.9 version release
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