T<2R HiRel

An Infineon Technologies Company

IGINT052N10R (JANSG2N7697UFHC) PD-98011B

Radiation Hardened GaN transistor
Surface Mount (PowIR-SMD)
100V, 52A, N-channel, Enhancement mode

Features

Single event effect (SEE) hardened

up to LET (GAN)! =70 MeV.cm?/mg (Au ion)

Ultra low Rps(on)

Low total gate charge

Zero reverse recovery charge

Hermetically sealed ceramic package

Surface mount

Light weight

ESD rating: Class 1C per MIL-STD-750, Method 1020

Potential Applications

Isolated DC-DC converters

Point-of-load (PoL) converters for FPGA, ASIC and DSP core rails
Synchronous rectification

Motor drives

Product Validation

Validated based on MIL-PRF-19500 for space applications

Description

Product Summary

(] VDSmax: 100V

o Ip.52A

L RDS(on) max s 6.0MQ

[ QG max. 13nC

e Size:7.1mm x5.3mm

e REF: MIL-PRF-19500/ 794

PowlR-SMD

IGINTO052N10R is part of the IR HiRel family of products. IR HiRel radiation hardened GaN transistor technology
provides high performance power devices for space applications. These devices have been characterized for
both Total lonizing Dose (TID) and Single Event Effects (SEE). The combination of low Rpson), low gate charge and
zero reverse recovery charge reduces the power losses in switching applications such as DC-DC converters and
motor control. These devices enable high-frequency operation of power management circuits resulting in
high-power density and low payload mass.

Ordering Information

Table 1 Ordering options
Part number Package Screening Level TID Level
IGINTO52N10R PowlIR-SMD COTS 100 krad(Si)
IGINT052N10G PowlIR-SMD COTS 500 krad(Si)
JANSG2N7697UFHC PowlIR-SMD JANS 500 krad(Si)

L LET Si equivalent = 86.5 MeV.cm?/mg

Please read the Important Notice and Warnings at the end of this document
www.infineon.com/irhirel 2025-07-30
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Absolute Maximum Ratings

1 Absolute Maximum Ratings
Table 2 Absolute Maximum Ratings (Pre-Irradiation)
Symbol Parameter Value Unit
Vbs Drain-to-Source Voltage 100 v
Vs (transient) Drain-to-Source Voltage - transient * 120 v
Ip1 @ Vs =5V, Tc=25°C | Continuous Drain Current 52 A
Ipo @ Vs =5V, Tc=100°C | Continuous Drain Current 33 A
lom @ Tc=25°C Pulsed Drain Current 2 208 A
Po@ Tc=25°C Maximum Power Dissipation 30 W
Linear Derating Factor 0.24 w/°C
Ves Gate-to-Source Voltage (Repetitive transients)* +55 v
Gate-to-Source Voltage +5.0 v
b e s |
Package Mounting Surface Temperature 300 (for 5s)
Weight 0.23 g
YFor<1pus
2 Repetitive Rating; Pulse width limited by maximum junction temperature.
3of14
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Device Characteristics

2 Device Characteristics
2.1 Electrical Characteristics (Pre-Irradiation)
Table 3 Static and Dynamic Electrical Characteristics @ T; = 25°C (Unless Otherwise Specified)
Symbol Parameter Min. | Typ. | Max. | Unit | Test Conditions
Vos max CDgf]'t?r']tuO;z“rce voltage, — | — 100 | V |Ves=0V,lb=0A
Ros (o) ;Zti'sct:r:s'e”'to'source on-State | _ | 40 | 60 | mQ [Ves=5V,1,=33A:
Vs (th) Gate Threshold Voltage 1.0 1.5 2.0 v
AVesen/AT, | Gate Threshold Voltage _ Lo | — |myec Vbs = Ves, Ip = 8.0mA
Coefficient
. — 0.1 10 Vps =100V, Ves = OV
Ipss Zero Gate Voltage Drain Current pA
— 10 100 Vbs =100V, Vgs =0V, T, =125°C
Gate-to-Source Leakage — |0.03 | 05 A Ves =5.0V, T, =25°C
lese Forward 0.5 1 Ves=5.0V, T, =125°C
Gate-to-Source Leakage — 0.2 1 Ves =-5.0V, T, =25°C
Reverse 2.5 10 HA Ves =-5.0V, T, =125°C
Re Gate Resistance — 15 — Q f=1.0MHz, open drain
Qs Total Gate Charge — 8.8 13 Ip = 33A
Qas Gate-to-Source Charge — 3.1 — nC Vos =50V
Qop Gate-to-Drain (‘Miller’) Charge — 1.1 — Ves =5.0V
Qoss Output Charge — 44 — nC Voo =50V, Vgs = 0V
Ciss Input Capacitance — 820 — Ves = OV
Coss Output Capacitance — 510 — pF Vos =50V
Crss Reverse Transfer Capacitance — 7.7 — f=1.0MHz
! Pulse width <300 us; Duty Cycle <2%
40f14
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Device Characteristics

2.2 Reverse Operation - Ratings and Characteristics (Pre-Irradiation)
Table4 Reverse Operation Characteristics
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
Is Continuous Source Current — — 52 A | T,=25°C
Ism Pulsed Source Current * — — | 208 A |T,=25°C
Vsp Forward Voltage — |21 |39 V | T,;=25°C,Is=33A, Ves =0V 2
Qw Reverse Recovery Charge _ 0 _ nC T{ =25°C, Is=33A, Vpp =50V
dis/dt = 100A/us

2.3 Thermal Characteristics

Table 5 Thermal Resistance

Symbol Parameter Min. [Typ. | Max. Unit
Rosc Junction-to-Case — 1.9 4.0

Respce  Hunction-to-Case-with Heat Sink — 20 25 °C/W
Rosa Junction-to-Ambient -Devices on PCB (in free air) — 45 70

2.4 Radiation Characteristics

IR HiRel Radiation Hardened GaN transistors are tested to verify their radiation hardness capability. The
hardness assurance program at IR HiRel is comprised of two radiation environments. Every manufacturing lot is
tested for total ionizing dose (per notes 3 and 4.) Both pre- and post-irradiation performance are tested and
specified using the same drive circuitry and test conditions in order to provide a direct comparison.

24.1 Electrical Characteristics - Post Total Dose Irradiation
Table6 Electrical Characteristics @ T, =25°C, Post Total Dose Irradiation * *
Up to 500 krad (Si)*®
Symbol Parameter - Unit Test Conditions
Min. Max.
Vosmax  |Drain-to-Source Breakdown Voltage 100 — V. | Ves=0V,Ilp=0A
Ves(th) Gate Threshold Voltage 1.0 2.0 v Vs = Vs, Ip = 8.0mA
loss Gate-to-Source Leakage Forward — 0.5 mA | Ves=5V
Gate-to-Source Leakage Reverse — 1.0 MA | Ves=-5V

Ipss Zero Gate Voltage Drain Current — 10 MA | Vos =100V, Ves =0V
e vty | = | 60 | m0 |vemsuio-sa
Vsp Source-Drain Forward Voltage — 3.9 v Ves =0V, [s=33A

! Repetitive Rating; Pulse width limited by maximum junction temperature

2 Pulse width <300 ps; Duty Cycle <2%

3 Total Dose Irradiation with Ves Bias. Ves= 5V applied and Vos = 0 during irradiation per MIL-STD-750, Method 1019, condition A.

“ Total Dose Irradiation with Vos Bias. Vos = 80V applied and Ves = 0 during irradiation per MIL-STD-750, Method 1019, condition A.
5 Part numbers IGINT0O52N10R (100 krad(Si)) and IGINT052N10G (JANSG2N7697UFHC) 500 krad(Si)
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Device Characteristics

2.4.2 Single Event Effects - Safe Operating Area

IR HiRel radiation hardened GaN transistors have been characterized in heavy ion environment for Single Event
Effects (SEE). Single Event Effects characterization is illustrated in Figure 1 and Table 7.

Table 7 Typical Single Event Effects Safe Operating Area
lon LET (GaN)* Energy (GaN) Range (GaN) Vos (V)
(MeV.cm’/mg) (MeV) (nm) Ves =0V Vs = -5V
Au 70 £ 5% 1713+ 5% 48 + 5% 100 100
125

—
=
=

—— LET=T0+5%;
48um £ 590;
1713MeV + 53¢

Bias VDS (V)
G

50
25
0 | | | I
0 -1 -2 -3 -4 -5
Bias VGS (V)

Figurel Typical Single Event Effect, Safe Operating Area

! LET Si equivalent =86.5 MeV.cm?/mg
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Electrical Characteristics Curves (Pre-irradiation)

3 Electrical Characteristics Curves (Pre-irradiation)
1000 T T T 1000 ¢
B 20ps PULSE WIDTH, F 20ps PULSE WIDTH,
[ Ti=25°C [ T;=150°C
B | T
2 < o ===
= c
g — 2 = —
= - | — S ]
O / O P Li-1]
@ o] = -
5 100 S 10 &; = L
w — ® — =
2 £ E
£ £ e
o Vi H o V.
o TOP 50V o 1 P TOP 5.0v
a 4.5 ] =1 = 4.5V
- 4.0V 40V
35V ] 3.5V
30V 3.0v
BOTTCM 2.5V BOTTOM 2.5V
10 I I | —— 0.1 L | —————
0.1 1 10 0.1 1 10
Vpg, Drain-to-Source Voltage (V) Vps, Drain-to-Source Voltage (V)
Figure2  Typical Output Characteristics Figure3  Typical Output Characteristics
1000 — 24 —
i i Ip = 33A
T,=25°C — —~ 8
@ — - é 20 //
= 100 = ——= b
E /,1 = &
j— Ll =
(_3} /( 7 z g %‘ 16 /|
3 71 28 /
S 10 S ', 3 g
] F z T, = 150°C ?E
CI> ] = E 1.2
bl .\' 7 £
= , g
i
s L. - v
_D- 1" 1' & 08 /‘
] (=]
1 1r ] ad /
[ Vpg =3V ]
[/ 20ps PULSE WIDTH
0.1 04
1 15 2 25 3 35 4 45 5 75 50 25 0 25 50 75 100 125 150 175
Vs Gate-to-Source Voltage (V) T, . Junction Temperature (°C)
Figure4  Typical Transfer Characteristics Figure5 Normalized On-Resistance Vs.
Temperature

7of 14
2025-07-30



(W) '
IGINT052N10R (JANSG2N7697UFHC) ;fvﬁ IH Ic R€|
Radiation Hardened GaN transistor Surface Mount (PowIR-SMD) ) e

Electrical Characteristics Curves (Pre-irradiation)

-—\30 T
c Ip = 33A 14 '
E Vas =5V
Y : )
225 T,=25°C — E 12
5 / T, = 100°C @
2 /T =125°C g
fui] J
20 T,=150°C — z 10 T,=150°C _
o 2 -
@ m / o N P, B A
g c g
o]
315 / 3
=} >
N \ 4 3
510 \ S~— 2
. I
5 N — g4
D;g‘ —_— D; T,=25°C
5 S— £,
4
0 0
3 3.3 4 4.5 3 2.5 0 10 20 30 40 50 60
Vg5 Gate-to-Source Voltage (V) I, Drain Current (A)
Figure6  Typical On-ResistanceVs. Figure7  Typical On-ResistanceVs.
Gate Voltage Drain Current
1800 —rr —
30 Ves =0V, =1 Mhz
1600 Cae = G g + Cge, Cus SHORTED
Cres = Ce
25 Coee=Cy + C
< y 1400 s
g \ — — G
£20 g 1200 = MR
s \ S Ny
2 \ £ 1000 S
55 ANY £ - N
3 7 g 800 Cus 1 =
°) <u N
3 . N
w© 1.0 o 600 w«
© N
8 400 ™~
05 L lb=1mA )
Ip=8mA 200 S
| | VDS = VGS T T ——
00 Rl . LT LTk
75 50 25 0 25 50 75 100 125 150 175 1 10 100
T, , Junction Temperature (*C) Wps, Drain-to-Source Voltage (V)
Figure8 Typical Threshold Voltage Vs. Figure9 Typical CapacitanceVs.
Temperature Drain-to-Source Voltage

8of 14
2025-07-30



IGINT052N10R (JANSG2N7697UFHC) Ig?R H|Re|

An Infineon Technologies Compan
Radiation Hardened GaN transistor Surface Mount (PowIR-SMD) ) e
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Electrical Characteristics Curves (Pre-irradiation)
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Electrical Characteristics Curves (Pre-irradiation)
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Package Outline

4 Package Outline

Note: For the most updated package outline, please see the website: PowIR-SMD

REW. DESCRIPTION ECN DATE
B INITIAL RELEASE Z8F80812235 | 6-11-25
B fe— cH—]
e L=} a1 Lwi—]
«I-—(l&x LSD
LL3 4 ' LLi
2x e
BL ] 1 C __<RO0OT !
0s L B " TYP
f s - -
2x 1
LL2 C =~ 3X_Fwl
T Y N_(R0,007)
Typ
Dimensions
—
 — Symbol Inches Millimeters
Lwa 3K | L WE Min Max Min Max
ua BL 0275 0285 | 698 724
@ Lser— Lwa 03 = BW | 0205 0215 | 521 546
CH 0.100 254
P Fonchion W1 0106 0118 | 274 210
1 | Kelvin Source Lw2 0034 0044 | 086 112
e g::':ﬁ w3 D124 0134 | 315 340
(4| Gt LW4 0056  0.066 142 168
[TR] 0051 0.081 1.30 155
L2 0177 0187 150 198
[TE} 0051 0061 130 155
NOTES! Qi 0019 0025 | 048 064
1. OVERALL HEIGHT ¢CH> DIMENSION DOES NOT INCLUDE SOLDER DIP,
Q205 | 0025 0031 064 079
Ls1 0000  0.010 173 1.98
Ls2 0002 0012 | 005 0.30
Fw1 | 0009 0019 | 023 048
®
:: TITLE: CASE QUTLINE,
- “ @ ? LOW VOLTAGE GaN, PowlR—SMD
An Infineon Technologies Company DRAWING NO. REV B
D101028G-WEB

Pin Description:

Pin 1: Kelvin Source: This pin can be used for the gate return. It is optimized to help the gate drive loop. Pin 1 and Pin 3 are at the same potential.
Pin 2: Drain: This pin is optimized as a power pin to conduct current between drain and source.
Pin 3: Source: This pin is optimized as a power pin to conduct current between drain and source, it is at the same potential as Pin 1.

Pin 4: Gate: The control pin for the device.
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Revision history
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Document Date of release Description of changes
version
02/22/2024 Preliminary datasheet with PPD number (PPD-98011)
Rev A 05/30/2025 Final datasheet with PD number
RevB 07/30/2025 Updated based on ECN-Z8F80816562
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Do you have a question about this
document?

Email: erratum@infineon.com

Document reference

IMPORTANT NOTICE

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.

For further information on the product, 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 your nearest
International Rectifier HiRel Products, Inc., an
Infineon Technologies company, office.

International Rectifier HiRel Components may only
be used in life-support devices or systems with the
expressed written approval of International Rectifier
HiRel Products, Inc., an Infineon Technologies
company, if failure of such components can
reasonably be expected to cause the failure of that
life-support device or system, or to affect the safety
and 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.





