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Preliminary datasheet

Infineon

CoolGaN™ BDS 650 V G5

CoolGaN™ Bi-directional switch, enhancement-mode

Infineon's CoolGaN™ Bi-Directional Switch (BDS) is an innovative solution
in gallium nitride (GaN) transistor technology. The CoolGaN™ BDS 650 V G5
enables efficient voltage blocking in both directions, making it a versatile
option for a wide range of applications. The CoolGaN™ BDS monolithically
integrates a substrate voltage control circuit, thanks to Infineon's
proprietary technology: this reduces design complexity. IGLT65R055B2 is
offered in Infineon’s TOLT, top-side cooling package specially designed to
enable the highest power densities for power-demanding industrial
applications.

Features

+ 650 V CoolGaN™ technology with 850 V¢ surge immunity
« Superior rugged Gate Injection Transistor (GIT) structure
+ Dual-gate for independent bi-directional functionality

* Superior performance of Ry, over operating frequency
* Reliable Thermal Cycling on-Board (TCoB) performance
« Optimized for soft switching operation

+ 2 kV HBM ESD standard

Benefits

« Effective replacement of back-to-back uni-directional products
« Improves system efficiency and power density

« Enables higher switching frequency

« System cost reduction

 Enables new single stage isolated topologies
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b)) &

Potential applications RoHS
« Cycloconverter in solar p-inverter
« Vienna type rectifier in industrial/server SMPS and UPS
« T-type PFC, inverter in motor drives
« HERIC Inverter in string solar inverter
Product validation
Fully qualified according to JEDEC for Industrial Applications
Please note: Preliminary Datasheet to change without further notice.
Please note: The substrate thermal pad is for thermal coupling only, it
should be electrically isolated from any electrical node in the system via
isolation material.
Table 1 Key performance parameters
Parameter Value Unit
VSS,cont 340 VAC
RSS(on),typ 55 mQ
QGxsx diode 5.4 nC
ISS,pulse 173 A
Q,ss @ 400 Vg (switch) |72 nC
Part number Package Marking Related links
IGLT65R055B2 PG-HDSOP-16 65R055B2 see Appendix A
Datasheet Revision 0.1 (not approved)
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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 your local Infineon sales office.

Table 2 Maximum ratings
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Source-to-source voltage, _
continuous Vsscont | ) 30 e Ves™0V
Source-to-source voltage, transient |Vsg .os |- - 650 trrans=d MS; V=0V
Source-to-source voltage, surge Vsssurge |- - 850 tourge=1 Ms; V=0V
Source-to-source AC line frequency |fg TBD |- - Hz = |Vg=305V,;+431V,,
-21.8 21.8 T=25°C;
RMS current, source-to-source Iss rmis - A .
’ -14 14 T=125°C T=T,
-73.6 73.6 T:=25°C; 1,=30.0 mA
Pulsed current, source-to-source lss ouise - A ! .
P -45 45 T=125°C; 155=30.0 mA
Gate current, steady state (single . .
e - - 30.0 |mA [T;=-40°Cto T=150°C; see Table 8
gate) ’
lsed (sinl ) | 3000 |mA T;=-40°C to T;=150°C; tp =50 ns,
Gate current, pulsed (single gate) 6,pulse =100 kHz: see Table 8
Gate source voltage, continuous ! [Vis -10 - - v T=-40°C to T;=150°C; see Table 8
: ced ! y . v |TF40°Cto TE150°C; tyy =50 s,
Gate source voltage, pulse GxSx,pulse £2100 kHz; open source
Power dissipation Pioy - y 135 w T=25°C
o . |T=125°C v =3V,
Operating junction temperature T -40 - 150 C Y =y
! see Diagram 5, 6
. Max shelf life depends on storage
Storage temperature Ty -40 - 150 C .
& conditions
Source-to-source voltage slew-rate [dv/dt - - 20 V/ns |-

1)

note for more details.

Datasheet
https://www.infineon.com
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2 Thermal characteristics

Table 3 Thermal characteristics

Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Thermal resistance, junction - case (R, - - 092 |°C/W |-
Thermal resistance, junction - . Device on PCB, minimum
, R - - TBD [°C/W .
ambient footprint
Device on 40 mm*40 mm*1.5 mm
. . . epoxy PCB FR4 with 6 cm? (one
Thermalresistance, junction - R TBD °C/W |layer, 70 um thickness) copper
ambient for SMD version thiA yer, fou , ) COPPE!
area. PCB is vertical without air
stream cooling.
Reflow soldering temperature Teold - - 260 °C  |reflow MSL3
Datasheet 4 Revision 0.1 (not approved)
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3 Electrical characteristics

at T=25°C, unless specified otherwise

Table 4 Gate characteristics
Values . »
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Iss=3.0 MA; Vg 5,70 V; Ves=10V;
T=25°C;
Gate threshold voltage: switch v 0.8 115 (1.6 v IJ 30 mA V. =0 V- V=10 V-
mode (OFF) to diode mode TBD |0.95 |TBD 5  TGysy T TSS ’
GxSx(th), T=125°C;
diode !
see Table 9
Iss=3.0 MA; Ig,5,=5 MA; V4s=10V;
y T=25°C;
Gate threshold voltage: diode mode 0.7 1.00 |15 !
) % Vo |=3.0 mA; I, o, =5 MA; V=10 V;
to switch mode (ON) TBD |0.83 |TBD i
GxSx(th), T=125°C;
switch y
see Table 9
Gate-Source reverse clamping B
Voltage VGS, clamp -8 - - v lGS,ss_'l mA
Gate charge: diode mode to switch Vis=0 10 3V; I, =5 MA;
QGxSx switch |~ 5.4 - nC i~
mode (ON) ’ V=400V, /=9 A
. LCR impedance measurement;
Gate resistance Resint 1 - Q
’ f:fres
Table5 On-state characteristics
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Source-to-source on-state R 55 70 mo lss=30.0 MA; I5s=9 A; T=25°C
resistance sston) 103 |- 1ss=30.0 MA; [5=9 A; T;=150°C
Table 6 Dynamic characteristics - switch mode, see Table 10
Values . .
Parameter Symbol - Unit |Note / Test condition
Min. | Typ. | Max.
Input capacitance: switch mode Ciss switch 346 - pF
Output capacitance: switch mode . 147 - F
Pt cap oss switch P 1,20V, V=400 V; £-1 MHz
Reverse Transfer capacitance: c 3 .
switch mode rss switch P
Effective output capacitance, c 166 Py
energy related: switch mode 2 ofer)switeh P o8 T s
Effective output capacitance, time c 180 £ Y0V V.0 t0 400 V: | X
- - =0V; V..=0to ; lss=cons
related: switch mode % oltmswitch P o % >
Output charge: switch mode Qoss switch 72 - nC [V=0V; V=400V
Datasheet s Revision 0.1 (not approved)

https://www.infineon.com

2025-01-28


https://www.infineon.com

Public

CoolGaN™ Bi-directional switch, enhancement-mode

IGLT65R055B2

Infineon

2

) Co(er) is a fixed capacitance that gives the same stored energy as C,; while Vg is rising from 0 to 400 V

) Co(tr) I5 @ fixed capacitance that gives the same charging time as C . while Vg is rising from 0 to 400 V

Table 7 Dynamic characteristics - diode mode, see Table 11

Values

Parameter Symbol - Unit |Note / Test condition

Min. | Typ. | Max.
Input capacitance: diode mode Cisdiode | 351 - pF
Output capacitance: diode mode Cossdiode | 172 - PF | Voxsx™0 Vs V5,73 V; Vs5,=400 V;
Reverse Transfer capacitance: diode =1 MHz
mode Crss,diode - 4 - pF
Effective output capacitance, c 198 £ v =ov: v =3v: v =400V
energy related: diode mode ¥ oferldiode P R A
Effective output capacitance, time e e |- oF Voxs=0 Vs Viys,=3 Vs
related: diode mode °) oltn)diode Vg,5,=0 t0 400 V; lss=const
Output charge: diode mode Qoss diode |” 90 - NC | Vo0 Vs V5,3 Vs Vsy5,=400 V

4)
5)

Datasheet
https://www.infineon.com

Co(er) is a fixed capacitance that gives the same stored energy as C,, while Vg is rising from 0 to 400 V

Co(tn) is @ fixed capacitance that gives the same charging time as C while Vg is rising from 0 to 400 V
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4 Electrical characteristics diagrams

Diagram 1: Power dissipation Diagram 2: Max. transient thermal impedance
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Tc [°C] t, [s]
Po=f(T¢) Zinyc =f(tp); parameter: D=t,/T
Diagram 3: Safe operating area Diagram 4: Typ. output characteristics
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Iss=f(Vss); Tc=25°C; D=0; parameter: t,

Iss=F(Vss); Voys=3 V; T=25°C; parameter: ;s
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Diagram 5: Typ. output characteristics Diagram 6: Typ. source on-state resistance
120 140
100 130
1 mA 26 mA
80 120
26 mA E‘
< E
=, 60 = 110
@ 10 mA 5
= o
-4
40 1 mA 100
0.1 mA
20 90
0 80
0 1 2 3 4 5 6 7 8 9 10 0 10 20 30 40 50 60 70 80
Vss [V] Iss [A]
Iss=f(Vss); Voysy=3 V; T=125°C; parameter: /g,s, Rssion=f(lss); Voysy=3 V; T=125°C; parameter: /g,s,

Diagram 7: Typ. source-source on-state resistance

Diagram 8: Typ. gate characteristics forward
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Rssion=f(T3); Voys,=3 V; Iss=20 A; parameter: Ig,s,

les=f(Vexsi); OpEN S, G,; parameter: T,
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vaSx [V]

Diagram 9: Typ. gate characteristics reverse Diagram 10: Typ. transfer characteristics
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VSG [V] vaSx [V]
Iss=f(Vsc); parameter: T, Iss=f(Voxsx); Voysy=3 V; Vss=8 V; parameter: T,
Diagram 11: Typ. transfer gate current characteristics Diagram 12: Typ. channel reverse characteristics
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lGxSx:f( VGxSx); VGySy:3 V) Vss:8 V, Parametel’l TJ

Iss=f(Vss); leys,=37 MA; Tj=25°C; parameter: Vg,s,
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Diagram 14 Typ. gate charge
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Diagram 13: Typ. channel reverse characteristics
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Vss [V]
Iss=f(Vss); Ioys,=37 MA; T=125°C; parameter: Vs,

Voxsx=F(Qg); Veysy=3 V; Iss=9.3 A pulsed; parameter: Vs

Diagram 15: Typ. capacitances in switch mode (OFF-OFF)

Diagram 16: Typ. capacitances in diode mode (ON-OFF)
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Q Q
101 101
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100 10°
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Vss [V] vSny [V]
Czss:f( VSS); VGS:0 \ Czss:f( VSy-Sx); VGySy:3 V’ VGxSx:() v
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Diagram 17: Typ. output charge Diagram 18: Typ. Coss stored Energy
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Q,s=f(Vss); parameter: modes E.=f(Vss); parameter: modes
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5 Test circuits

Table 8 Gate current switching waveform

Gate current switching waveform

IG,pulse

Table 9 Test condition

Vexsx(h) test condition (diode mode) Vexsx(h) test condition (switch mode)

Datasheet Revision 0.1 (not approved)
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6 Modes of operation

Table 10 Switch mode
Switch mode (ON-ON) Switch mode (OFF-OFF)
KS2 KS2
S2 S2
IL G2 \ OFF | &,
Sub Sub
G1 ¢ 6’) G1 @
/ VAC VAC
JL KST>4Te OFF | Kks1545,
Table 11 Diode mode
Diode mode (OFF-ON) Diode mode (ON-OFF)
KS2 KS2
S2 S2
OFF [ o, 1L | e
Sub Sub
G1 G1 6’
VAC
IL | ko415, OFF | Kks1545,

Datasheet
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7 Package outlines
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LEAD COPLANARITY

PACKAGE - GROUP

v PG-HDSOP-16-U06
MILLIMETERS MILLIMETERS

DIMENSIONS MIN. MAX. DIMENSIONS MIN. ‘ MAX.

A 2.25 2.35 e 1.20

A1 - 0.15 el 8.40

b 0.60 0.80 H 14.80 ‘ 15.20

b1 --- 0.15 L 2.45

c 0.40 0.60 oP 3.00

D 9.70 10.10 aaa 0.25

D1 9.27 bbb 0.02

D2 8.70 ccc 0.10

D3 7.83

E 10.00 10.30

E1 5.26

E2 1.80

NOTE: DIMENSIONS DO NOT INCLUDE MOLD FLASH, PRBTRUSION OR GATE BURRS

Figure 1 Outline PG-HDSOP-16, dimensions in mm

Datasheet Revision 0.1 (not approved)
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Solder mask
Pin1 10.2 clearance
- copper solder mask stencil apertures
All dimensions are in units mm
Based on stencil thickness 0.2 mm
All pads are non-solder mask defined
Figure 2 Footprint drawing PG-HDSOP-16, dimensions in mm
Datasheet Revision 0.1 (not approved)
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8 Appendix A

Table 12 Related links

e IFX CoolGaN™ GaN 650 V webpage

e IFX CoolGaN™ GaN 650 V reliability white paper

® IFX CoolGaN™ GaN 650V gate driver application note

e IFX CoolGaN™ GaN 650 V applications information

Datasheet Revision 0.1 (not approved)
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Revision 2025-01-28, Rev. 0.1

Previous revisions

Revision|Date Subjects (major changes since last revision)
0.1 2025-01-28 |Release of preliminary
Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

We Listen to Your Comments Any information within this document that you feel is wrong, unclear or missing at all? Your feedback will help us to
continuously improve the quality of this document. Please send your proposal (including a reference to this document) to: erratum@infineon.com

Published by

Infineon Technologies AG

81726 Miinchen, Germany

© 2025 Infineon Technologies AG
All Rights Reserved.

Legal Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics (“Beschaffenheitsgarantie”) .
With respect to any examples, hints or any typical values stated herein and/or any information regarding the application of the product, Infineon
Technologies hereby disclaims any and all warranties and liabilities of any kind, including without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document and any
applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies in
customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information given in this
document with respect to such application.

Information
For further information on technology, delivery terms and conditions and prices please contact your nearest Infineon Technologies Office (www.
infineon.com).

Warnings

Due to technical requirements, components may contain dangerous substances. For information on the types in question, please contact the
nearest Infineon Technologies Office.

The Infineon Technologies component described in this Data Sheet may be used in life-support devices or systems and/or automotive, aviation
and aerospace applications or systems only with the express written approval of Infineon Technologies, if a failure of such components can
reasonably be expected to cause the failure of that life-support, automotive, aviation and aerospace device or system or to affect the safety or
effectiveness of that device or system. Life support devices or systems are intended to be implanted in the human body or to support and/or
maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health of the user or other persons may be
endangered.
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