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12W, 28V RF Power GaN HEMT

NGAH60012PD
DatasheetWersionR1D

Description
The NGAH60012PD is an unmatched 12W GaN HEMT, designed for applications up to
6GHz. The transistor is packaged in a surface mounted 4x4mm DFN8 package. NGAH0012PD
This is a versatile product that can be used in a multitude of applications with different
signal formats such as CW, pulsed radar or with complex modulation schemes.

DFNS8 4x#nm
Applications and Features
e 5G, LTE and multi-mode wireless communication
e Radar
e Wideband amplifiers
e EMC testing, ISM
Table 1. Maximum Ratings
Parameter Symbol Value Unit
Drain-Source Voltage Vbss 110 Vdc
Gate-Source Voltage Ves -10,+2 Vdc
Operating Voltage Voo 40 Vdc
Maximum Forward Gate Current @ TC = 25°C lcmax 3 mA
Storage Temperature Range Tste -65 to +150 °C
Case Operating Temperature T. +150 °C
Operating Junction Temperature (see note 1) T, +200 °C
Power Dissipation (@Tc=25°c) Poiss 21 W
Thermal Resistance (tc= 85°c, T,=200°C, CW) Ruasc 5.5 eC/ W
Maximum mismatch all phase angles VSWR 10:1 Y
Note: 1. Continuous operation at maximum junction temperature will affect MTTF
Table 3. DC CharacteristiCs (1c =253 unless otherwise noted)
Characteristics Symbol Min Typ Max Unit Conditions
Drain-Source Breakdown Voltage Vpss 125 \ Ves=-8V, Ips=3mA
Gate Threshold Voltage Vs -2.7 \ Vps =28V, Ip =3 mA
Gate Quiescent Voltage Vasio) -2.46 \ Vbs =28V, Ips=20mA
Table 4. RF Characteristics
(As measured in standard test fixture) Vpp = 28 Vdc, Iog = 20 mA, f = 915MHz, Pulsed 20uS/10%
Characteristics Symbol Min Typ Max Unit
Power Gain Gpr1 20 dB
Drain Efficiency (@ Psw) d 74 %
Saturated Power Psar 41.9 dBm
Input Return Loss RTL -8 dB
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Typical Performance (as measured in std test fixture):

Freq Vpp =28 V, Ipg =20 mA, Pulsed 20us/10%.

(MHz) Pias Gain@ Pias P3ds do@P3

(dBm) (dB) (dBm) (%)

915 41 20 42 74

1800-2200 41 17.7 42 70

2300-2700 42 17 425 69

3400-3800 41 15 41.7 60

5300-5900 41.3 10 42.4 57

Typical Performance of class AB circuit (as measured in std fixture):

Freq Vpp =28 V, Ipg =20 mA, WCDMA 1 carrier CCDF=10dB, Pout=30dBm

(MHz) CCDF ACPR Gain do
(dB) (dB) (dB) (%)

1800-2200 10 -33 18 22
2300-2700 10 -38 17 20
3400-3800 9.6 -37 15 20
5300-5900 9.7 -37 10.5 15
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RF Characteristics

As measured in Test Fixtures

5.3-6.1GHz
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Figure 2 Power Gain and Drain Efficiency vs Output Power
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RF Characteristics

As measured in Test Fixtures

3.9-4.4GHz
Pulsed RF
Vps= 28V, IDQ=20mA
Freq mhz) P-1 @Bm) Gain P-1 @) P-3 (Bm) Psw) d @
3900 41.49 13.8 42.20 16.6 58.4
4150 40.91 14.2 41.85 15.3 62.1
4400 40.61 13.2 41.63 14.6 61.2
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WCDMA
Vbs= 28V, Ibg=20mA
Pout @Bm) Freq m+z) Ppep (@Bm) Gain (dB) d o ACPR (dBo)
3900 37.62 14.3 135 -36.9
27 4150 37.81 14.6 14.6 -34.3
4400 37.31 14.0 14.3 -36.3
3900 38.67 14.3 15.2 -36.8
28 4150 38.57 14.7 16.4 -34.3
4400 38.28 14.0 16.1 -36.4
3900 39.45 14.4 17.0 -36.7
29 4150 39.32 14.7 18.4 -34.4
4400 38.96 14.0 18.0 -36.4
3900 40.13 14.4 19.1 -36.8
30 4150 40.01 14.8 20.6 -34.8
4400 39.65 14.0 20.2 -36.5
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RF Characteristics

As measured in Test Fixtures

3.4-3.9GHz
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Figure 6 Power Gain and Drain Efficiency vs Output Power
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RF Characteristics

As measured in Test Fixtures

2.3-2.8GHz
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Figure 10 Power Gain and Drain Efficiency as Function of Pulse Output Power
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1.7-2.2GHz
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RF Characteristics

As measured in Test Fixtures
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Figure 11 Power Gain and Drain Efficiency vs Output Power
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Package Dimensions

4x4 DFN Package
{4.00 —| 0.90 |-
0.20 |-—
Pmm——\o ‘
[209]
0.0248 ——
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AHO12PD
| 3.00:5%
_ VY WW XX
8%0.30]
8%0.50 — F‘ °
L_ 2204 — Unit: mm
Tolerances(unless specified): +0.1mm

Pin Configuration (Top view)

Pin No. Symbol | Description
2,3 RF IN /VGS RF Input, Gate Bias
6,7 RF OUT /VDS RF Output, Drain Bias
1,4,5,8 NC Not connected internally. May be connected to PCB ground
Ground. Must be connected to PCB ground and soldered atop tightly
Package Base GND stitched array of filled vias or copper coin for adequate heat transfer
and RF performance.
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