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Bodger’s Guide #8 
Modifying the 2.1GHz ILAM SSPA for 2320MHz 

Introduction

My EME2012 paper (1) described my approach to modifying 1900MHz modules for 2320MHz and included an excellent guide from Doug G4DZU on modification of the IPAM 2.1GHz PA. The ILAM, described here is also a 2.1GHz amplifier, that has been available on the surplus market in mainland Europe and sometimes seen in the UK. While looking very similar on the outside to the IPAM it is completely different in design. To complicate the issue further, there are variants within the amplifier range called ILAM! This article describes the older style amplifier and it can be recognised, once opened, by two blue power modules on the driver/ control board and an output module consisting of PRFT21060  driving a pair of PRF21125ST referred to as output stages A and B in this paper. These white ceramic devices I believe to be similar to their MRF21XX equivalents      
Figure 1 The ILAM output board (after modification) 
Like most of these amplifiers, the bias circuitry is normally under the control of an on board processor requiring control signals to configure it. I decided to take the simple option and remove the control and driver board completely and put in a small fixed bias supply to the three devices on the output board and did not use the driver stages. This produces an amplifier requiring around 2 watts drive, ideal for DB6NT transverters and similar. While the blue modules on the driver board do work at 2320 the efficiency and gain is poor so I decided not to use them.
Modifications

Bias 
Unplug the three cableforms from the bias board remove the driver board completely, making sure that you remove the screw locks on the front panel D connector and the screws holding the 48-28V converter that are accessible through the PCB. 

The three cableforms carry the bias and monitoring signals and the main high current drain supply uses multiple pins on the PCB connectors. Make sure you connect ALL the wires for each drain supply or the plugs and wires will not take the current! With hindsight I should have made a PCB with a connector that the existing cableforms plugged straight in to, but I cut off the plugs at the control board end and soldered each one individually. A big mistake, as stripping and soldering each individual wire took longer than designing the PCB would have!

ables 1-3 show the connections on each cableform plug, marked P1, P2 and P3 on the output board. Pin number references are printed on the board close to the connectors. 
 Connect up the bias supplies based on the tables and start with 0 volts on the gates, and monitor the current to the whole amplifier. The quiescent bias to the stages (no RF drive) should be 1 Amp, for the driver stage and 1.6 A each for output stages A and B. The easiest way to do this is to start with no bias when the amplifier should take no current. Then carefully increase the bias to the driver until the whole amplifier takes 1A. Then turn up the bias to output stage A until the whole amplifier takes 2.6A. Finally turn up the bias to output stage B until the whole amplifier takes 4.2A. 

RF modifications

The retuning of the amplifier is achieved by “tabbing” the amplifier with copper tape, and adding a low value RF trimmer on the input lines to the output stage. I used a Gigatrim, to make it easy to tweak, but those with more patience could experiment with fixed ATC microwave capacitors. Figure 1 shows the positioning of the tabs and the added capacitor on each output stage. Size 1 tabs are 10 x 4mm and size 2 tabs 8 x 4mm          

Table 1 P1, Driver stage connector

	Pin
	Function

	1
	Ground 

	2
	Ground

	3
	Ground

	4
	Ground

	5
	Ground

	6
	Drain supply +28V

	7
	Ground

	8
	Drain supply +28V

	9
	N/C (locating pin missing)

	10
	Drain supply +28V

	11
	Gate bias supply

	12
	Drain supply +28V

	13
	sensor

	14
	Drain supply +28V

	15
	sensor

	16
	Drain supply +28V


Table 2 P2, Output  stage A connector

	Pin
	Function

	1
	Ground `

	2
	N/C

	3
	Ground

	4
	Ground

	5
	Ground

	6
	Ground

	7
	Ground

	8
	Ground

	9
	Ground

	10
	Ground

	11
	Ground

	12
	Ground

	13
	Drain supply +28V

	14
	Drain supply +28V

	15
	Drain supply +28V

	16
	Drain supply +28V

	17
	Drain supply +28V

	18
	Drain supply +28V

	19
	Drain supply +28V

	20
	Drain supply +28V

	21
	Drain supply +28V

	22
	Gate bias supply

	23
	Drain supply +28V

	24
	sensor

	25
	Drain supply +28V

	26
	sensor


Table 3 P3, Output  stage B connector

	Pin
	Function

	1
	N/C

	2
	Drain supply +28V

	3
	Drain supply +28V

	4
	Drain supply +28V

	5
	Drain supply +28V

	6
	Drain supply +28V

	7
	Drain supply +28V

	8
	Drain supply +28V

	9
	Drain supply +28V

	10
	Drain supply +28V

	11
	Drain supply +28V

	12
	Drain supply +28V

	13
	Ground

	14
	Ground

	15
	Ground

	16
	Ground

	17
	Ground

	18
	Ground

	19
	sensor

	20
	Ground

	21
	sensor

	22
	Ground

	23
	Gate bias supply

	24
	Ground

	25
	Ground

	26
	Ground


The Bias board

The bias board consists of any simple 5V linear regulator feeding potential dividers for gate supplies, (only 3 used from my circuit) to allow the setting of the quiescent drain current of each device. Each drain can be fed by a suitably rated 0.03 ohm resistor to allow current monitoring if required. Applying a +12V supply to the regulator enables the Amplifier I used a small surface mount PCB (Figure 3) but any form of  construction can be used 
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Figure 2 Bias circuit

Figure 3 Bias PCB

[image: image2.png]



Figure 4 The bias PCB Layout 
Results achieved

Without removing the isolators or changing the combiners to ones that are designed for 2320MHz I managed to achieve around 100Watts out for 2 Watts in. The efficiency is poor, the amplifier taking some 14Amps at 100 Watts out from a 28V supply, but this is probably due to the devices being operated out of their deigned frequency range and the poor performance of the hybrid couplers. 

Further improvement could be achieved by bypassing output isolator and combining the output staged using more effective combiners designed for 2,3GHz.      
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