CG65050TBD Datasheet
650V Enhancement-mode GaN Power Transistor
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CG65050TBD

Description

CG65050TBD is a GaN-on-Si enhancement-mode
power transistor in TO-Leaded top-side cooling
package (TOLT). The properties of GaN allow for
high current, high breakdown voltage and high
switching frequency. The TOLT package offers
superior heat dissipation, low parasitic
resistance/inductance and high solderability, which
can fully release device potential and make GaN

better apply to industrial applications.
Features

+ 650V GaN enhancement-mode power switch

*  Rbs(on), max 50mQ

+ Recommended gate drive voltage 0V ~ 6V

+ Ultra-low FOM

+ Ultra-high switching frequency

+ Reverse current capability

« Zero reverse recovery loss

«  Monolithic integrated ESD protection, HBM
class 2, CDM class C3

* RoHS, Pb-free, REACH-compliant

Table 1 Key Performance Parameters at T; = 25 °C

Vs, max 650
Rps(on), max 50
Qg, typ 9.2
Ip, Pulse 80
Qoss @ 400 V 82
Qrr 0

Table 2 Ordering Information

\Y
mQ
nC

A
nC
nC

¢

RoHS

Pb-Free

Applications

« AC-DC converters, DC-DC converters

« Bridgeless totem pole PFC, data center,
telecom, network SMPS

« Uninterruptable power supplies (UPS)

« Solarinverters, energy storage systems

« On board charger (OBC)

+ Charging pile

+ Traction inverter

e Industrial motor drives

Drain

Pin 1,2,3,4,5,6,7,8
o

Gate
Ping 0—>
SK
Pin 10
(o]
Source

Pin11,12,13,14,15,16,17

CG65050TBD TOLT

CG65050TBD Reel
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1 Maximum ratings

at T; = 25 °C unless otherwise specified. Continuous application of maximum ratings can deteriorate transistor lifetime.

For further information, contact CloudSemi sales office.

Table 3 Maximum ratings

Parameters Sym. Notes/Test Conditions
| Min. | Typ. | Max_
- 650

Drain-source voltage VDS, max - \% Ves =0V, Ip=10 pA
Drain-source voltage transient ' Vs, transient - - 850 V Ves =0V, Vbs =850 V
Continuous current, drain-source Ip - - 40 A c=25°C

Pulsed current, drain-source 2 Ib, putse - - 80 A Tc=25°C;Ve=6V
Pulsed current, drain-source 2 Ib, putse - - 35 A Tc=150°C; Ve =6V
Gate-source voltage, continuous 3 Vaes -7 - +7 \% Tj=-55°C to 150 °C

Tj=-55°C to 150 °C;

Gate-source voltage, pulsed VGs, pulse -20 - +10 \% truse = 50 ns, f = 100 kHz;
open drain

Power dissipation Ptot - - w Tc=25°C

Operating temperature Tj -55 - +150 °C

Storage temperature Tstg -55 - +150 °C

1. Vbs, ransient IS intended for surge rating during non-repetitive events, tpuse < 1 ps.
2. Pulse width = 10 ps.

3. The minimum Vgs is clamped by ESD protection circuit, as shown in Figure 8.

2 Thermal characteristics

Table 4 Thermal characteristics

Parameters Sym. m- Notes/Test Conditions

Thermal resistance, junction-case Rtnic - °C/W
Thermal resistance, junction-ambient Rthia - - °C/W
Reflow soldering temperature Tsold - - 260 °C MSL3
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3 Electrical characteristics

at Tj = 25 °C, unless otherwise specified.

Table 5 Static characteristics

Values

Parameters Sym. _ Notes/Test Conditions
Min. | Typ. | Max._
1.1 1.7 2.6

Vps = Vas, Ip =10 mA; Tj= 25°C

Gate threshold voltage Vas(TH) \%
- 1.9 - Vbs = Vas, Ip = 10 mA; T; = 150 °C
- 3 80 Vbs =650 V; Ves =0 V; Tj=25°C
Drain-source leakage current Ipss A
- 120 - Vbs =650 V; Ves =0 V; Tj = 150 °C
Gate-source leakage current less - 240 - MA | Ves=6V;Vps=0V
Drain-source on-state R - 39 50 mQ Ves=6V;Ib=20A;Tj=25°C
DS(on)
resistance o - 86 - mQ | Ves=6V;Ib=20A;Tj=150°C
Gate resistance Re - 1.1 - Q f=5 MHz; open drain

Table 6 Dynamic characteristics

Values

Parameters Sym. m— Notes/Test Conditions

Input capacitance Ciss - 312 - pF | Ves=0V; Vbs=400V;f=1MHz
Output capacitance Coss - 82 - pF | Ves=0V; Vbs=400V;f=1MHz
Reverse transfer capacitance Crss - 0.9 - pF | Ves=0V;Vbs=400V;f=1MHz
Effective output capacitance,
Co(er) - 140 - pF | Ves=0V;Vbs=01t0400V
energy related
Effective output capacitance,
Co(tr) - 206 - pF | Ves=0V;Vbs=01t0400V
time related 2
Output charge Qoss - 82 - nC
Output Capacitance Stored Ves=0V; Vbs=400V; f=1MHz
Eoss - 11 - uJ

Energy
1. Coer) is the fixed capacitance that gives the same stored energy as Coss while Vps is rising from 0 to 400 V.
2. Co(tr) is the fixed capacitance that gives the same charging time as Coss while Vps is rising from 0 to 400 V.
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Table 7 Gate charge characteristics

Values

Parameters Sym. _ Notes/Test Conditions
_Win._ Typ. | Max. |
Qe - 9.2 -

Gate charge

Gate-source charge Qas -
Gate-drain charge Qep -
Gate plateau voltage Vplat -

Table 8 Reverse conduction characteristics

Values
Parameters m Notes/Test Conditions

nC
Ves =0to 6 V; Vbs =400V,

24 - nC
Ib=40A
24 - nC
2.8 - \ Vbos =400 V; o =40 A

Source-drain reverse voltage | Vsp

Pulsed current, reverse Is, pulse -
Reverse recovery charge Qr -
Reverse recovery time trr -

Peak reverse recovery
|rrm -
current

1. Excluding Qoss

3.9 - Ves=0V;Isp =40 A
60 - A Ves =6V

0 - nC Isp =40 A; Vbs =400 V
0 - ns

0 - A
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4 Electrical characteristics diagrams
at T; = 25 °C, unless otherwise specified.
Figure 1 Typ. output characteristics Figure 2 Typ. output characteristics
140 70
Vgs=6V
e Ves=6V
120 + 60 +
100 + 50 |
Ves=5V Ves=5V
- 80 1 _40 t
$ Vgs=4V s
[=) [=} Vgs=4V
= 60+ =30 | &
40 | i A 20 | Vas=3V
20 + 10 4
Vgs=2V
— Vgsz2V
0 + + t + + 0 t t t t t
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Vos (V) Vbs (V)
ID S f(VDs, Vgs); Tj =25°C ID S f(VDs, Vgs); Tj =150°C
Figure 3 Typ. drain-source on-state resistance Figure 4 Typ. drain-source on-state resistance
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0.043 + 0.105 |
0.042 - 0.1 +
g g
§0.041 - §0.005 |
3 3
14 14
0.04 - 0.09 -
0.039 - 0.085 -
0.038 t f t t 0.08 t t
0 20 40 60 80 100 0 20 40 60
Ips (A) Ips (A)
Ros(on) = f(lps,Ves); Tj=25°C Ros(on) = f(los,Vas); Tj = 150 °C
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Figure 5 Typ. channel reverse characteristics Figure 6 Typ. channel reverse characteristics
Vps (V) Vbs (V)
-8 -6 -4 -2 0 -8 -6 -4 -2 0
; ; ; 0 - - : 0
+ -30 1 -20
\I =6V \V =6V
ssTOV 1 60 & "4 40
Vgs=4V —_ Vgs=4V _
GS s GS s
Vgs=2V o Ves=2V ©
+ -90 T -60
Vgs=0V Vgs=0V
VGS=-2V__ 120 VGS='2V__ 80
Vgs=-4V Vgs=-4V
-150 -100
ID S f(VDs, Vgs); Tj =25°C ID S f(VDs, Vgs); Tj =150°C
Figure 7 Typ. transfer characteristics Figure 8 Typ. gate-to-source leakage
120 1.0E-03
8.0E-04 +
90 T
6.0E-04 +
< 60 | < 4.0E-04 +
o= 2L
2.0E-04 +
30 -
0.0E+00 _ e
0 -2.0E-04
0 10 8 6 4 -2 0 2 4 6 8 10
Ves(V)
ID = f(VGs); VDS =5V IG = f(VGs); VD = open
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Figure 9 Typ. capacitances Figure 10 Typ. gate charge
1000 6
_\ Ciss
5 E N
100 +
Coss 4 -
o —
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3 10 = 8 3 I~
6‘ >
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14 Crss
1 ”
0.1 - : - 0 t t t :
0 200 400 600 0 2 4 6 8 10
Vps(V) Qg (nC)
CXSS = f(VDs), Freq. =1 MHz VGS = f(QG), VDS =400 V, ID =40 A
Figure 11 Typ. output charge Figure 12 Typ. Coss stored energy
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0 t + f 0 t t t
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Datasheet Rev. 0.8 Page 8 2024/04/16



CG65050TBD Datasheet C{): C_ LOUDSEMI
650V Enhancement-mode GaN Power Transistor FA ig ¥ % ﬁs
Figure 13 Gate threshold voltage Figure 14 Drain-source on-state resistance
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VGS(TH) = f(TJ), VGS = VDS; ID =10 mA RDS(on) & f(TJ), ID =20 A; VGS =6V
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5 Package

- E1

outlines

p—A—

Symbol
A

—
l H H H H H H H H l ij 2.200 2.275 2.350
LT g | 0 A1 0.010 0.060 0.110
51 A2 0.560 0.760 0.960
L | X T b 0.600 0.725 0.850
‘ 1 b1 0.600 0.700 0.800
i ] c 0.450 0.550 0.650
U U U J U U T [/jj’ ) ct 0.450 0.525 0.600
Ul J 2l [ 1| L . D 10.000 10.150 10.300
E e D1 5.470 5.670 5.870
TOP VIEW SIDE VIEW D2 1.800 2.000 2.200
| it( i D3 4.850 5.050 5.250
H H H H m H H H D4 5.000 5.065 5.130
D5 2.080 2.280 2.480
pyamay) D6 5.170 5.370 5.570
- (/A-,_: H //ﬁj\,@ b D7 1.800 2.000 2.200
I N 31| - | oA D8 0.100 0.300 0.500
eadl i /1 y ; D9 2.420 2.620 2.820
: | D10 3.850 4.050 4.250
U U U U U U U J D11 2.040 2.240 2.440
L E 9.700 9.900 10.100
BOTTOM VIEW DETAILC E1 9.260 9.460 9.660
E2 8.100 8.300 8.500
E3 4.750 4.950 5.150
E4 0.200 0.400 0.600
e 1.200 BSC.
e 0.600 BSC.
e2 8.400 BSC.
H 14.800 15.000 15.200
XXXXXXXX 3.710 3.910 4.110
YXWX L 2.250 2.450 2.650
INEEE L1 7.300 7.500 7.700
Row 1 Device name CGXXXXXXXX R 0.070 - -
Row 2 ASSY lot No. XXXXXXXX 2.900 3.000 3.100
Row 3 Year & Week YXWX 0 4 r 10°
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6 Tape and reel information

TBD
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7 Revision history

Major changes since the last revision.

0.8 2024-04-16 0.8 version release
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