NXP Semiconductors
Preliminary Data

RF Power GaN Transistors

These 300 W CW GaN transistors are designed for industrial, scientific and
medical (ISM) applications at 2450 MHz. These devices are suitable for use in
CW, pulse, cycling and linear applications. These high gain, high efficiency
devices can replace industrial magnetrons and will provide longer life and ease
of use.

This part is characterized and performance is guaranteed for applications
operating in the 2400 to 2500 MHz band. There is no guarantee of performance
when this part is used in applications designed outside of these frequencies.

Typical Performance: In 2400-2500 MHz MRF24G300HS reference circuit,
Vpp = 48 Vdc, Vgs(asp) = —5 Vdc U]
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PREPRODUCTION

2400-2500 MHz, 300 W CW, 50 V
WIDEBAND
RF POWER GaN TRANSISTORS

NI-780S-4L

MRF24G300HS

NI-780H-4L
MRF24G300H

Frequency Pin Pout Gps np
(MHz) Signal Type W) W) (dB) (%)
2400 CW 10.0 336 15.3 70.4
2450 10.0 332 15.2 73.0
2500 10.0 307 14.9 74.4
1. All data measured in fixture with device soldered to heatsink.
Load Mismatch/Ruggedness
Frequency Signal Pin Test
(MHz2) Type VSWR w) Voltage Result
2450 Pulse >20:1 at 12.6 Peak 55 No Device
(100 usec, | All Phase Degradation
20% Duty Angles
Cycle)
Features

* Advanced GaN on SiC, for optimal thermal performance

* Characterized for CW, long pulse (up to several seconds) and short pulse
operations

» Device can be used in a single-ended or push-pull configuration
* Input matched for simplified input circuitry

* Qualified up to 55 V

» Suitable for linear application

Typical Applications
* Industrial heating
* Welding and heat sealing
* Plasma generation
e Lighting
* Scientific instrumentation
* Medical
— Microwave ablation
— Diathermy
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Note: The backside of the package is the
source terminal for the transistor.

Figure 1. Pin Connections
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Table 1. Maximum Ratings

Rating Symbol Unit
Drain-Source Voltage Vpss Vdc
Gate-Source Voltage Vas Vdc
Operating Voltage Vbp 0to +55 Vdc
Maximum Forward Gate Current, Ig (a;+g), @ Tc = 25°C lamax mA
Storage Temperature Range Tstg —65 to +150 °C
Case Operating Temperature Range Tc —55to +150 °C
Maximum Channel Temperature (1) TcH °C
Table 2. Thermal Characteristics
Characteristic Symbol Unit
Thermal Resistance by Finite Element Analysis, Channel-to-Case RocHc 0.78 23 °C/W
Case Temperature 90°C, Pp = 125 W (FEA)
Table 3. Electrical Characteristics (Ty = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Off Characteristics (4
Drain-Source Breakdown Voltage V(BR)DSS 150 — — Vdc
(Vgs = —8 Vdc, Ip = 48.6 mAdc)
On Characteristics 4
Gate Threshold Voltage Vasith) -3.8 -3.12 2.3 Vdc
(Vps = 10 Vdc, Ip = 22 mAdc)
Gate-Source Leakage Current lgss -15.0 — — mAdc
(Vps = 0 Vdc, Vgg = —5 Vdc)

—_

. Reliability tests were conducted at 225°C. Operation with Tgy at 350°C will reduce median time to failure.

2. RycHc (FEA) must be used for purposes related to reliability and limitations on maximum channel temperature. MTTF may be estimated by
the expression MTTF (hours) = 10[A + B/(T + 273)] where T is the channel temperature in degrees Celsius, A = —10.3 and B = 8260.

3. Data is based on preliminary results and is subject to change.
4. Each side of device measured separately.
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NOTE: Correct Biasing Sequence for GaN Depletion Mode Transistors

Turning the device ON
1. SetVgsto-5V
2. Turn on Vpg to nominal supply voltage (50 V)
3. For Class AB operations increase Vgg until desired Ipg current is attained
4. Apply RF input power to desired level

Turning the device OFF
1. Turn RF power off
2. Reduce Vgg downto -5V

3. Reduce Vpg down to 0 V (Adequate time must be allowed
for Vpg to reduce to 0 V to prevent severe damage to device.)

4. Turn off Vgsg
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MRF24G300HS 2400-2500 MHz REFERENCE CIRCUIT — 2.0"x 2.8" (5.0 cm x 7.0 cm)

Table 4. 2400-2500 MHz Performance () (In NXP MRF24G300HS Reference Circuit, 50 ohm system)
Vpp = 48 Vdc, VGS(A+B) =-5Vdc, Pj, =10 W, CW

Frequency Pout Gps np
(MHz) W) (dB) (%)
2400 336 15.3 70.4
2450 332 15.2 73.0
2500 307 14.9 74.4

1. All data measured in fixture with device soldered to heatsink.
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Table 5. MRF24G300HS Reference Circuit Component Designations and Values — 2400-2500 MHz

MRF24G300HS 2400-2500 MHz REFERENCE CIRCUIT — 2.0"x 2.8" (5.0 cm x 7.0 cm)

MRF24G300HS
Rev. 2
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Note: All data measured in fixture with device soldered to heatsink.

Figure 2. MRF24G300HS Reference Circuit Component Layout — 2400-2500 MHz

aaa-033536

Part Description Part Number Manufacturer
C1,C4 20 pF Chip Capacitor 600F200JT250XT ATC
c2 1.2 pF Chip Capacitor 600F1R2BT250XT ATC
C3 1.0 uF Chip Capacitor GCM21BR71H105KA03L Murata
C5 27 pF Chip Capacitor 600F270JT250XT ATC
Ce, C7 10 uF Chip Capacitor GRM32EC72A106KEO5L Murata
Cc8 10 pF Chip Capacitor 800R100JT500XT ATC
C9 0.1 pF Chip Capacitor 600FOR1BT250XT ATC
Q1 RF Power GaN Transistor MRF24G300HS NXP
R1 10 Q, 1/4 W Chip Resistor CRCW120610R0JNEA Vishay
R2 5.1 Q, 1/8 W Chip Resistor CRCWO08055R10JNEA Vishay
PCB Rogers RT6035HTC 0.030", ¢, = 3.5, 2 oz. Copper | D121225 MTL
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Gps, POWER GAIN (dB)

Figure 3. Power Gain, Drain Efficiency and CW Output Power

Pout, OUTPUT POWER (WATTS)

Figure 4. CW Output Power versus Input Power and Frequency

Gps, POWER GAIN (dB)
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TYPICAL CHARACTERISTICS — 2400-2500 MHz
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Figure 5. Power Gain and Drain Efficiency versus

CW Output Power and Frequency
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2400-2500 MHz REFERENCE CIRCUIT

f Zsource Zioad
(MHz) (&) (&)
2400 2.55 —-j2.96 2.41-j3.12
2450 2.55—-j2.72 2.13-j2.98
2500 2.56 —j2.49 1.88 —j2.80

Zsource = Test circuit impedance as measured from

gate to ground.

Zioad = Test circuit impedance as measured from

Input
Matching
50 Q Network

drain to ground.

ZSO urce

Output
Matching
Network

Zjoad

50 Q

Figure 6. Series Equivalent Source and Load Impedance — 2400-2500 MHz
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NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI Y14. 5M-1994

2. CONTROLLING DIMENSION

3. DELETED

4, DIMENSION H IS MEASURED .030 (0.762) AWAY FROM FLANGE TO

INCH.

FLOW OUT PARALLEL TO DATUM B.

CLEAR EPOXY

INCH MILLIMETER INCH MILLIMETER
DIM | MIN MAX MIN MAX | DIM | MIN MAX MIN MAX
AA .805 .815 20.45 20.70| U .040 1.02
BB .382 .388 9.70 9.86 | Z .030 0.76
cc 125 170 3.18 432 | AB | 145 . 155 3.68 - 3.94
E .035 .045 0.89 114
F .003 .006 0.08 0.15 | aaa .005 0.127
H .057 .067 1.45 1.70 | bbb .010 0.254
J . 175 BSC 4. 44 BSC ccc .015 0.381
K 170 210 4.32 5.33
M 774 .786 19.61 20.02
N 772 .788 19.61 20.02
R .365 .375 9.27 9.53
S .365 .375 9.27 9.52
© NXP SEMICONDUCTORS . V- MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASA10718D REV: C
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S0T1826-1 01 AUG 2016
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NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI Y14. 5M—-1994.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION H IS MEASURED . 030 (0.762) AWAY FROM PACKAGE BODY.

STYLE 1:
PIN 1. DRAIN
2. DRAIN
3. GATE
4. GATE
5. SOURCE
INCH MILLIMETER INCH MILLIMETER
DIM MIN MAX MIN MAX DIM MIN MAX MIN MAX
A 1.335 1.345 33.91 34.16 R .365 .375 9.27 9.53
B .380 .390 9.65 9.91 S .365 375 9.27 9.52
C 125 170 3.18 432 | U .040 1.02
E .035 .045 0.89 114 | Z .030 0.76
F .003 .006 0.08 0.15 | AB . 145 . 155 3. 68 3.94
G 1. 100 BSC 27. 94 BSC
H .057 .087 1.45 1.7 | aaa .005 0.127
J . 175 BSC 4. 44 BSC bbb .010 0.254
K 170 .210 4.32 5.33 | ccc .015 0.381
M 774 .786 19.61 20.02
N 772 .788 19.61 20.02
Q 9.118 2.138 93 83.51
© NXP SEMICONDUCTORS N.V. MECHANICAL OUTLINE PRINT VERSION NOT TO SCALE
TITLE: DOCUMENT NO: 98ASA10793D REV: A
NI 780-4 STANDARD: NON-JEDEC
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sale, which can be found at the following address: nxp.com/SalesTermsandConditions.
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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