Modification for Icom IC-251A 2M transceiver for use with VHF and up transverters

As always, USE THIS AT YOUR OWN RISK…I assume no responsibility resulting from using this modification.

Remove J2 on the main board.  This disables Q31 and Q32 in the transmit path by removing Vcc to them.  This plug, I believe, is used to allow setting quiescent current during alignment procedures.  This results in a 2M output of right around -8 dBm at the antenna jack on the radio.  This is with the Mic Gain and RF Power controls fully clockwise.  Turning these CCW reduces the output further.  I checked the output level in SSB, CW and FM and all were at this level.  This is a good thing!  (My Downeast Microwave 902 transverter can be built to accept IF input in the range of -20 to 0 dBm, so I modified it today as well for this range.  I assume all their units can accept IF power in this range.  (UPDATE:  This is NOT true.  DEMI transverters require these minimum IF input powers: 902 = -20 dBm, 1296 = 0 dBm, 2304 = +10 dBm, 3456 = +10 dBm, 5760 = 0 dBm, 10368 = 0 dBm).  To increase drive levels to 0 dBm for use in the other transverters, I added a MAR-4 MMIC in the transmit path by modifying the TC board in the transverter.  The MAR-4 has a gain of around 8 dB at 144 MHz, so with the -8 dBm driving it, I get 0 dBm out of the MAR-4 and feed that to the TXIF on the transverter board.  To get to +10 dBm, you would need an MMIC with about 18 dB gain or two MMIC that total 18 dB of gain.
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This modification does NOT affect the receive sensitivity at all.

I bought a plug to fit the 24 pin Molex accessory jack on the back of the radio and used two pins that were not connected to anything inside the radio to provide a PTT (ground on TX) output to start a sequencer.  I did this by disconnecting the PTT wire from the mic jack and brought a new wire from the mic jack out to one of these unused pins (pin 14 in my case).  I then connected the wire that was originally connected to the mic jack to another unused pin on the accessory jack (pin 18 in my case).  So, when keying the radio mic, a ground is presented on pin 14 to start the sequencer.  The sequencer provides a ground (in sequence) that goes to pin 18 and keys the IC-251A.  If you never plan to use a sequencer, skip this step.  You will have to provide a PTT ground from the radio to key the transverter, so you will need to bring a PTT line out to an unused pin anyway.  If you do modify the PTT line circuitry as noted here and later want an easy way to “un-convert” it, buy an extra 24 pin plug to fit the accessory jack on the radio and put a jumper wire going between the two pins you used during the mod (in my example, between pins 14 and 18).  Put this plug in place and the radio PTT circuitry will operate as normal.
UPDATE:  I bought a nice (small!) relay sequencer board kit from W6PQL (   http://www.w6pql.com/relay_sequencer.htm ) and installed it right in the IC-251A.  I took the cover off the VCO unit and drilled two holes to match the circuit board and mounted the board on the lid.  Be sure to put some sort of spacer to keep the board off the lid.  There are a couple of traces on the back of the board that must not touch ground.  
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I routed the PTT signal from the mic jack on the radio to the PTT pad on the sequencer.  I then connected the wire that used to be connected to the PTT (Send) pin of the mic connector to the “Event 4” pad on the sequencer, which is the most delayed signal and keys the radio (the last step in the sequencing process).  The IC-251 has 3 RCA jacks on the rear case that are labeled “Spare”.  I connected “Event 1” to the left-most RCA jack, “Event 2” to the middle RCA jack and “Event 3” to the right-most RCA jack.  So when the mic is keyed, Event 1 goes to ground after a short delay.  Event 2 goes to ground after a short delay after Event 1 goes to ground.  Event 3 goes to ground after a short delay after Event 2 goes to ground.  Then, Event 4 goes to ground after a short delay after Event 3 goes to ground and puts the IC-251 into TX.

The last thing that needs to be done is to remove the “Send” wires (3 gray wires wired together on one set of switch poles) from the “Transmit/Receive” toggle switch on the front panel of the radio and run a new wire from the switch to the PTT pad of the sequencer.  After removing the gray wires, solder them all together and put some heat shrink over the joint.  Then take a new wire and attach it to the lugs on the Transmit/Receive switch where the gray wires were removed.  Attach the other end of this wire to the PTT input of the sequencer.  This ensures that when the switch is placed in the TRANSMIT position, the sequencer will be activated.  This is needed to provide sequencing of the equipment when using CW.  Simply put the switch in TRANSMIT, wait for the TX LED to illuminate on the radio front panel, and then send CW.  Put the switch to RECEIVE to receive CW.  

I reiterate:  As always, USE THIS AT YOUR OWN RISK…I assume no responsibility resulting from using this modification.

