
Anglian 3L 144MHz transverter 

Introduction 
Since last year the Anglian transverter has again been redesigned.   It was then renamed the Anglian 

3 and incorporated a number of improvements to improve performance. As a result of feedback 

(mainly from SM5BSZ) a further number of changes have been introduced and the suffix L added to 

the numbering. The latest iteration of the transverter is known as the Anglian 3L. 

Changes to the design include a different MMIC line up, improved switching, much lower noise local 

oscillator, optional TX IF amplifier for use with low transverter output transceivers such as that with 

certain ICOM HF transceivers, sequencing and much lower transmit sideband amplitude and phase 

noise (composite noise). 

No clever digital, unusual or questionable techniques have been used. The project was designed to 

use solid analogue design to provide a frills-free, easy to use and low cost 2m transverter module 

that could be used with an existing HF transceiver to produce a high quality signal on 144MHz as well 

as having excellent strong signal handling performance.  

Circuit description 
The Anglian 3L architecture is similar to the Anglian 2 previously described. However, the biggest 

change is in the MMICs. The SPF5043, previously used in a number of stages, has been replaced by 

PSA4-5043 MMICs. The new devices have quieter internal bias regulators, the apparent source of 

the amplitude noise in the Anglian 2. In addition the output MMIC has been changed to an 

MGA30689 for better IMD and lower gain. The previous transmit amplifier chain had too much gain 

and this occasionally led to problems. 

Low transverter output transceivers, such as some of the ICOM range are catered for by the addition 

of an IF transmit amplifier, allowing the use of IF input levels down to about -20dBm. However, a 

word of caution. This stage can introduce unwanted amplitude noise and should not be used unless 

absolutely necessary. Provision is made to bypass the stage if it's not required. A simple 29MHz 

bandpass filter cleans up the IF drive as some HF radios can have an unacceptable transverter output 

spectrum. 

Changes to the LO have resulted in much lower phase and amplitude noise.  The diplexer between 

the LO amplifier stage and the mixer has been removed. After much testing it was found that better 

receiver IIP3 was achieved without the diplexer to allow more 116MHz LO injection into the mixer! It 

also saves on a few components. 

The change to high impedance P channel MOSFET switching has improved transmit/receive isolation 

by ensuring that the transmitter chain is completely switched off on receive. This also provided the 

opportunity to incorporate sequencing. The transmitter chain is delayed by approximately 200mS 

after changeover is initiated.  LED indicators are fitted to the board to indicate switching. 



TR6 MOSFET provides an 'earth on transmit' output that can drive a small relay to +12v or +28V as 

required, or can be used to enable an external  linear amplifier. 

The LO can be simply locked to an external high stability 116MHz source at a level between -6 and 

+3dBm by injection locking. This is a simple method, but highly effective. 

Parameter Performance 

Receive converter  

Noise figure  1.6-1.8dB 

Gain 24-25dB 

Input third order intercept (IIP3) Better than 0dBm 

Image rejection (88MHz) >70dB 

LO phase noise Better than -150dBc/Hz at 20kHz offset 

Transmit converter  

Power output ( Saturated/P1dB) +22/+20dBm 

Transmit gain  20dB (35dB with optional TX IF stage) 

28MHz Drive required for +20dBm 144MHz 
output 

0dBm ( -15dBm with IF amplifier) 

Harmonic output (2nd/3rd/higher) at saturation -40dBc/-50dBc/<-60dBc 

Image frequency output suppression >70dBc 

LO suppression >70dBc 

Transmit sideband noise Better than -140dBc/Hz at 20kHz offset 

Table 1 Anglian 3L performance 

A more comprehensive article will follow publication in DUBUS during 2017 
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