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1 Revision History
The revision history describes the changes that were implemented in the document. The changes are 
listed by revision, starting with the most current publication.

1.1 Revision A
Revision A was published in May 2018. It is the first publication of this document.



RF Power Vertical MOSFET

VRF164FL Datasheet Revision A 2

2 Product Overview
The VRF164FL is a gold-metallized silicon n-channel RF power transistor designed for broadband 
commercial and military applications requiring high power and gain without compromising reliability, 
ruggedness, or inter-modulation distortion.

2.1 Features
The following are key features of the VRF164FL device:

Improved ruggedness V  = 170 V(BR)DSS

Designed for 2 MHz–100 MHz operation
800 W with 17 dB minimum gain at 30 MHz, 50 V
Excellent stability and low IMD
Common source configuration
Available in matched pairs
70:1 load VSWR capability at specified operating conditions
Nitride passivated
Economical flangeless package
Refractory gold metallization
High-voltage replacement for MRF154
RoHS compliant
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3 Electrical Specifications
This section details the electrical specifications for the VRF164FL device.

3.1 Absolute Maximum Ratings
The following table shows the absolute maximum ratings for the VRF164FL device. All ratings are at
T = 25 °C unless otherwise specified.C 

Table 1 • Absolute Maximum Ratings

Symbol Parameter VRF164FL(MP) Unit

VDSS Drain-source voltage 170 V

ID Continuous drain current 75 A

VGS Gate-source voltage ±40 V

PD Total device dissipation 1750 W

TSTG Storage temperature range –65 to 150 °C

TJMAX Operating junction temperature maximum 200 °C

3.2 MOSFET Electrical Performance
The following table shows the static electrical characteristics of the VRF164FL device. All ratings are at
T = 25 °C unless otherwise specified.C 

Table 2 • Static Electrical Characteristics

Symbol Parameter Test Conditions Min Typ Max Unit

V(BR)DSS Drain-source breakdown voltage V  = 0 V, I  = 100 mAGS D 170 180  V

VDS(ON) On-state drain voltage I  = 40 A, V  = 10 VD(ON) GS  2.1 3.5 V

IDSS Zero gate voltage drain current V  = 100 V, V  = 0 VDS GS   4.0 mA

IGSS Gate-source leakage current V  = ±20 V, V  = 0 VGS DS   4.0 mA

gfs Forward transconductance V  = 10 V, I  = 35 ADS D 20  41 mhos

VGS(TH) Gate threshold voltage V  = 10 V, I  = 100 mADS D 2.9 3.6 4.4 V

The following table shows the thermal characteristics of the VRF164FL device.

Table 3 • Thermal Characteristics

Symbol Parameter Min Typ Max Unit

RΘJC Junction to case thermal resistance   0.10 °C/W

RΘJHS Junction to sink thermal resistance (Use high-efficiency 
thermal joint compound and planar heat sink surface)

 0.22  Ω
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1.  

The following table shows the dynamic characteristics of the VRF164FL device.

Table 4 • Dynamic Characteristics

Symbol Parameter Test Conditions Min Typ Max Unit

CISS Input capacitance V  = 0 VGS

V  = 50 VDS

f = 1 MHz

 2100  pF

COSS Output capacitance  1000  pF

CRSS Reverse transfer capacitance  110  pF

3.3 Functional Performance
The following table shows the functional characteristics of the VRF164FL device.

Table 5 • Dynamic Characteristics

Symbol Parameter Min Typ Max Unit

GPS f = 30 MHz, V  = 50 V, I  = 800 mA, P  = 800 WDD DQ out 18 21  dB

ηD f = 30 MHz, V  = 50 V, I  = 800 mA, P  = 800 WDD DQ out PEP  45  %

IMD(d3) f1 = 30 MHz, f2 = 30.001 MHz, V  = 50 V, I  = 800 mA, P  = 600 WDD DQ out PEP1  –25  dBc

Note:

To MIL-STD-1311 version A, test method 2204B, two tone, reference each tone. Microsemi reserves 
the right to change the specifications and information contained herein without notice.

3.4 Typical Test Circuit
The following drawing shows the test circuit of the VRF164FL devices.

Figure 1 • 30 MHz Test Circuit

The following table shows the test circuit characteristics of the VRF164FL devices.
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The following table shows the test circuit characteristics of the VRF164FL devices.

Table 6 • Test Circuit Characteristics

Component Characteristic

C1–C3 Arco 469 mica trimmer

C4 330 pF ceramic ATC 100B

C5 680 pF ceramic ATC 100B

C6–C7 3× 0.1 µF 50 V SMT in parallel

C8 10 µF 35 V electrolytic

C10–C12 470 pF ATC 100B

C9 Two 1000 pF clad mica in series

C13–C16 3× 0.1 µF 100 V SMT in parallel

C17 15 µF 100 V electrolytic

L1 2t #16 0.5" ID, 0.375" long

L2 Two 2673000801 ferrite beads on #14

R1–R3 1 kΩ, ½ W

R4 2.2 Ω, 3 W

T1 1:5 turns ratio on Fair-Rite 286701000 or 2× 2667541602
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4 Package Specifications
This following image the package specifications of the VRF164FL device.

Figure 2 • Package Outline

4.1 Hazardous Material Warning
The ceramic portion of the device between the leads and the mounting flange is beryllium oxide. 
Beryllium oxide dust is highly toxic when inhaled. Care must be taken during handling and mounting to 
avoid damage to this area. These devices must never be thrown away with general industrial or 
domestic waste. The BeO substrate weight is 1.934 g. The percentage of the total module weight that is 
BeO is 20%.
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