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Amplifier Design by Jim, WA2EUJ

https://sites.google.com/site/rfpowertools/rf-power-tools/nxp-mrf-101

Credits to WA2EUJ who won the NXP design 
challenge 2019! 

- MRF101 LDMOS (25$/p)
- 2W input / 100W output  → 17dB
- broadband

--- www.hb9gze.ch --- 2



--- www.hb9gze.ch --- 3

Amplifier simulation LTSpice
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The LTSpice simulation challange

No LTSpice Model; not even for LDMOS (only VDMOS)
NXP provides only S-Parameters.

On groups.io “LTSpice” you find a tool to convert a S-Parameter file (touchstone) into a 
.subckt spice model/library: 
https://groups.io/g/LTspice/files/z_yahoo/Tut/S-Parameter/S-Parameter%20to%20SPICE/s2spice.exe

(added manually  S-Parameters for 3 MHz)

.lib file 

.ac worked well; .trans did not work at all…

https://groups.io/g/LTspice/files/z_yahoo/Tut/S-Parameter/S-Parameter%20to%20SPICE/s2spice.exe


LDMOS vs. GaN

LDMOS (laterally-diffused metal-oxide semiconductor) is a planar double-diffused MOSFET (metal–

oxide–semiconductor field-effect transistor).

→ used in RF power amps in e.g. mobile networks (2G, 5G)

→ High power, linear, high efficiency 

→ 1MHz up to 3.5GHz

→ drain – source breakdown >60V typically

GaN (gallium nitride) power amplifiers: 

- 10% higher efficiency (smaller output capacitance, easier to build wideband applications), higher 

frequencies, higher break down voltage and easier to linearize…

https://en.wikipedia.org/wiki/MOSFET
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Impedance matching 

25 – j10
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Input-Impedance matching 
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Output-Impedance matching 

https://cloud.kyme32.ro/ftp_backup/PAGINI%20HTML%20ELECTRONICA/Broadband%20Transformers.htm

50 Ω

12.5 Ω

Ztarget: 11 Ω - j6 Ω → | Ztarget | = 12.5 Ω

Transmission-Line-Transformer; symmetrical

50 V

identical
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Providing negative feedback

β
Vin Vout Vin2 = Vin – β * VoutVin2

https://en.wikipedia.org/wiki/Negative-feedback_amplifier
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Simulation results LTSpice

Vin = 10Vpp, 7MHz

green = VGS

blue = Vload(50)

red = p(t) @ load(50)
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Simulation results LTSpice

Vin = 10Vpp, 7MHz

green = Vin

blue = Vload(50)

gain of about 30dB

But: no S-Parameters down to 1 MHz!! 


