ICOM IC-746 PRO Modifications

	Subject:
	IC-476 and 746PRO LCD backlight repair modification
	02-04-2012

	




Contact author:
KI4RK - Kirk Ellis

Print 

Here is how I mounted a TO-220 type transistor in place of the original backlight driver transistor, Q302. An ECG/NTE 378 in the TO-220 case style will substitute for the surface mount 2SB1201 that came with the IC-746.
You will need to unsolder and remove the shield, drill a hole in the case and mount the new transistor.

This provides a larger heatsink and a transistor with more thermal dissipation ability. You will need to isolate the transistor from the shield using the insulating kit that comes with the transistor. Be sure and use thermal heatsink silicone grease.

After mounting the transistor, solder the shield back into place.

You will need to run small jumper leads soldered to the NTE-378 and run over to the pads on the PC board where Q302 was located. Looking down from the top where Q302 was located, the lead configuration is Base Collector Emitter from left to right. The Base pad is close to the shield, and the Emitter pad connects to L301. Collector goes to the center pad.
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	Subject:
	Low tx power on all bands IC-746 PRO
	25-12-2011
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zS2ACP

Print 

On Checking an IC-746PRO with low output power, it was found that the pre-predriver transistor tr Q1 (2SK2973)had overheated because of insufficient heatsinking (this has been covered many times before). The transistor was replaced only to find no improvement. Further investigation proved that the small choke L2 100uh had gone open circuit.

I replaced the choke and all has been well with 100w output on all bands. Ckeck the standing current of this transistor as the specs per the w/manual is incorrect. The standing current of 500ma as per another published article has proved perfect.

The IC746-PRO is again functioning perfect - better than before!
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	Subject:
	Icom-746-pro pa. unit fan mod.
	07-10-2009

	




Contact author:
DOC DIESEL

Print 

Used a computer 12 volt cpu cooling fan. I got the 12 volts from the main 12 volt lugs.
The fan comes on and off with the 12 volt power supply switch. I used double side adhesive foam type tape..
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	Subject:
	IC-746PRO PA unit Q1 failures
	30-03-2008

	




Contact author:
B&B Tech

Print 

Bill Leahy K0ZL 2008 MAR 30

One IC746PRO in particular has been “eating” the predriver transistor on the PA unit, a 2SK2973 SMD FET device. On measuring the idle bias current flowing through this device, it was found that the Pd (device dissipation) was 1.12 watts, which exceeds the rating of the device which is 1.00 watt when soldered to a ground plane.

The second time through the shop, it was decided to “cool down” this transistor by reducing the idle bias current, hopefully without increasing transmit thirdorder distortion. Both goals were accomplished by simply paralleling a bias resistor on the PA unit with a 4.7K SMD resistor of similar size. A ¼ or 1/8 watt leaded resistor can also be used, if your hands are steady.



The area of interest is located on the PA unit, just behind the fan. Here, the top cover (only) and the top PA/CTRL unit shield have been removed. Rig is facing the tech.

Rig is also shown powered up; this was to take preliminary measurement of Q1 bias current.




Now locate Q1 and R3. Just behind the fan, close to the front edge of the board. R3 is marked “100”, this is 10 ohms, not 100 (the third digit is a multiplier).

The measuring point for Iq in Q1 is the right side of R3, the 10 ohm source resistor. Transmit in SSB, using a good digital voltmeter, and measure the right side of R3 with respect to ground. The book calls for 0.58 volts; you will see something higher, in our case it was 0.8V.
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Doing some math, we can compute the dissipation of power in Q1 from quiescent or idle bias current: I = E/R


I = 0.8/10 = 0.080 AMP 


P = I*E 


P = 0.08 * 14.0 (Good stiff 13.6v supply) 


P = 1.12 WATT 

While the 2SK2973 is specified to handle 1.5 watts of Pd, this is true only when it’s soldered to a copper trace area of 70mm square on a glass fiber PC board; such an area does not exist in the 746PRO in this area of the board. 1.1 watt is even too much; Q1 was getting too hot to touch after only a few seconds of transmission.

To reduce the “operating point” of Q1 to a more reasonable level, I paralleled R10, 2.2K with another SMD resistor of value 4.7K ohms. This nets 1.5K for R10, and drops the quiescent current of Q1 so that Pd is now 0.53 watt. The “finger test” indicates device heating, but at a level that is much easier for the board ground plane to conduct away from the transistor; it builds to “quite warm” but not hot enough to hurt the finger. Transmit thirdorder distortion as measured on a 2nd rig was not noticeably increased.
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R10 gets a parallel resistor across it of 4.7K, netting 1.5K and lowering the gate bias voltage. This in turn lowers the Ids and Pd of the device to survivable levels.
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	Subject:
	IC-7400/IC-746Pro Driver Modification
	06-03-2008

	




Contact author:
Sergey UR5FLN

Print 

Plenty users of IC-7400/746pro experienced driver’s transistors 2SK2975 excessive heating and failure (but it’s not compulsory some transceivers work fine without problems).

Issue: Practically no output power in all modes and all bands.

In my case 160-80-40 meters was 50%-80% output power, another bands 0%. So after both driver’s transistor came out of order 3rd time, despite of reduced bias idling current and using heat sink compound with additional heat sink on top of the driver I decided to change 2SK2975 which work in abnormal temperature condition, IMHO, to more lucky analogue. These analogue are transistors RD15HVF1 (Mitsubishi RF Power MOS FET).

I compared electrical characteristics both 2SK2975 and transistors and found practically the same just RD15HVF1 are more powerful. It allows to replace transistors without any changes to electrical scheme.

I removed driver module, despite I have new one (I think the destiny of new 2SK2975 will be the same), and placed RD15HVF1 instead 2SK2975. Some elements were taken from native driver module.

After this modification power all bands is 100W no any distortions and perfect quality of the signal. Some scheme elements I omitted such as C1, C2, R7, R8 and R11. R1, R2, R3, R4 1 Ohm resistor I also omitted. Idling bias current I set 600 ma (0.6 A) and practically no heating of the transistors were found.

Procedure of bias idling (resting) current establishment see article “IC-746PRO DRIVER ISSUES” by Bill Leahy KOZL from Dec15, 2007. I think this is the best solutions of the issue, taking in to account price of RD15HVF1 is 5-6 USD and price of 2SK2975 is 20-25 USD in Ukraine.

Securing of RD15HVF1 mach easier than 2SK2975 which should be soldered to heat sink. Also some in ham radio community advice to replace 2SK2975 to 2SC1972 like in IC-746 driver module. But electrical scheme should be changed near the transistors and I feel that is not the most convenient solution to fix this issue with driver.

I hope all this info will be useful to all IC-7400/746Pro holders and prolongate their pleasure from working on this beautiful radio.
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Sincerely Yours

Sergey (UR5FLN)

Author is not responsible for damage to any electronic equipment from use of this information.
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	Subject:
	IC-746PRO driver issues
	15-12-2007

	




Contact author:
Bill Leahy K0ZL

Print 

Bill Leahy K0ZL Dec 15, 2007

We have been seeing Icom IC746PROs come in with a bad driver modules and/or driver idle bias current set far too high from the factory.
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INDICATIONS Low or no power output in all modes. Usually starts off as an intermittent, then gets worse with time. Also excessive current draw (4.5 to 5.5 amperes) in SSBTX with mic gain set to zero. Excessive heating of the driver transistors; they immediately become too hot to touch upon going into TX mode, SSB, with no modulation.

If your rig has NOT shown intermittent power problems yet, skip down to RESETTING THE IDLE BIAS CURRENT.
We have had at least three 746PROs with driver modules that were installed without heat sink compound (Fig.1). In all three cases also the driver idle bias current setting was between 2.0 and 2.5 amperes. This is also as specified in the factory service manual (which we feel is incorrect).
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Fig. 2, IC-746PRO with driver module removed; no heat sink compound

The factoryspecified driver resting current of 2.5 amperes results in 35 watts of heat generated at 14.2 volts, to a heat sink surface of about than a square inch, with no compound. The driver FETs start to desolder themselves with every transmission. They become intermittent, with power output going away, coming back, half power, 1/4 power, etc. Finally they fail altogether.

To repair, the driver module must be replaced. Resoldering the FETs will only prolong the agony and they will fail again.

MODULE REPLACEMENT Icom part number is 98414749. Be prepared for a very long leadtime in some cases.

To replace the module, a good professionalquality vacuum desoldering station must be used (no sucker bulbs). An alternative is the ChipQuik system (www.chipquik.com). We have used the Chipquik system extensively and it works just fine. When replacing the module, use heat sink compound on the back of the new module. Apply to only one surface and spread it thin; you don’t need much. Cover the heat sink bar completely however. Torque the screws down “just snug”.

BEFORE soldering the pins, to reduce stress on the new module. Finish tightening the screws after resoldering the interboard connections to the new module.

RESETTING THE IDLE BIAS CURRENT When either replacing the driver module, or adding life to one that has not been changed, the resting or idle bias current for the drivers must be reset. The factory service manual states this should be 2.5 amperes; we have found that 0.50 amperes is much better, resulting in only 6 watts of dissipated heat rather than 35 watts.

Remove the rig top cover and internal final unit cover.

Place a digital ammeter (such as the Fluke 70 series) in series with the power supply positive lead (you can break the cable at the fuse; most meters have an internal fuse in case something goes wrong).

Turn on the rig and mark down your receive resting current (no speaker volume).

RX RESTING CURRENT: ___________ AMPERES

With dummy load connected, go into TX mode, SSB, no audio input. Mark down your TX resting current reading.

TX RESTING CURRENT: _______________ AMPERES

Locate R11, the small blue potentiometer just to the left of the driver unit (refer to Fig. 1). Use an insulated tool to prevent accidental shorts. Turn the pot CCW (to the left) all the way. Mark down again your TX resting current reading. The difference between this reading and the previous reading is where the driver idle bias current was set.

TX RESTING CURRENT, R11 AT MIN (FULL CCW): ___________ AMPERES

Next, turn R11 slowly CW (to the right) and watch for the TX resting current to increase by 0.50 amperes. Allow the temperature of the drivers to stabilize the reading; reset as needed to attain 0.50 amperes of resting current for the drivers.

Carefully check the driver transistor temperature with your fingers; they should be just warm to the touch, not overly hot. If you can leave your fingers on them without pain, that is good.

NEW TX RESTING CURRENT: ________________

Double check: Subtract “R11 AT MIN” reading from the “NEW TX RESTING CURRENT” reading; it should be very near 0.50 amperes.

You can also set the HF final resting current to 300mA with R18, which is shown at the very top center of Fig. 1, just behind the small toroid for the driver output. We have found that this setting is usually pretty close however and should not need adjustment. Use the same method as for the driver adjustment.

VHF final resting current is set to 1.00 amperes with R204, which is located under the speaker; again, this is usually pretty close and should not require adjustment. Again, use the same method as before, writing down your readings.

Please note that in both RX and TX, the 746 series is a bit of a current hog; battery operation over a contest weekend would require in excess of 400AH to make it all the way through, or a solar system to charge the batteries, hi!

NOTES The new driver resting current setting was arrived at by using a closeby ham friend to check adjacent channels for splatter while adjusting at different bias current settings. When reducing from 2.5 amperes to 0.50 amperes, no additional thirdorder distortion was noted on the opposite sideband to that which was being transmitted with normal voice operation, compressor ON and set to about 10dB of compression. Check yours as needed after adjustment, prior to extensive use at the new setting.

Some in the repair community feel that an additional heat sink on TOP of the drivers is needed; we have found however that after resetting the driver bias, and using heat sink compound on a new module, that generated heat on the drivers is quite reasonable even under full output power of 100 watts in FM or CW modes and an additional heat sink is probably not needed. If you have not replaced your module and instead found that only the idle bias needed to be reset, use the “finger test” to determine if you need to remove the module and place heat sink compound or not. If the drivers still become too hot to touch quickly after going into SSB TX mode with no audio input, then addition of heat sink compound or an external heat sink added to the top of the transistors may be useful.

ADDTIONAL NOTE: Sometime around August 2007, Icom came out with some pretty extensive updates to the 746PRO final unit. One of the updates was to decrease the driver resting (idle) bias current from 2.5 amperes to 1.5 amperes. We have found however that 0.5 amperes is sufficient to keep third order distortion low, and still ensure cool operation of the drivers. 

«End of procedure»

The article can also be downloaded as PDF file. 
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	Subject:
	Add RX Antenna Input Jacks IC-746 and IC-746PRO
	02-03-2007

	




Contact author:
Bob Tomkovich

Print 

1. Remove top cover

2. Along the rear of the chassis is a small grey coaxial cable going from the RX/TX board to the RX section.

3. Install 2 RCA jacks in the rear panel above the VHF antenna SO-239.

4. Cut the grey cable mentioned earlier between the 2 RCA jack. This leaves slack to strip and solder the coax to each of the RCA jacks.

5. Reassemble the radio and between the 2 RCA jacks insert a small RCA to RCA jumper. This will allow normal operation as before the mod.

6. Remove the jumper and you can hook up a separate RX antenna to the right RCA jack when looking from the front.
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	Subject:
	ICOM IC-746PRO TX Problems
	25-01-2007

	




Contact author:
Mike Nadeau

Print 

ICOM IC-746PRO TX Problems

Last updated: December 17, 2007
The IC-746PRO is a great rig. But it has a few reliability issues, especially with the earlier-production units. 

This article addresses four problem areas: 

1. IC151 on the RF Unit. 

2. Driver circuit on the PA Unit. 

3. HRX-muting circuit on the CTRL Unit. 

4. Predriver on the PA Unit. 

NOTE: The following information is based on my experiences and observations. I have not consulted with anyone from Icom. And I do not recommend doing any modifications to a properly functioning radio. If it ain't broke, don't fix it! 

Problem #1:

The first issue is SMD-chip IC151 on the RF Unit. This chip can fail for one or two reasons: electro-static discharge (ESD), or heat. 

ESD: Icom released a service bulletin (#920), which recommends adding two PIN diodes to the HRX-line. This can help prevent ESD-related failure. 

Heat: It is a commonly-held opinion that this chip runs too hot. It seems Icom did not design the PC board with enough ground-plane to cool the chip properly. Adding a heatsink on top of the chip, soldered to the ground pins, can alleviate the problem. I've found that a 2AG-style fuse-clip fits perfectly onto the chip, and serves as a decent heatsink. 
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Later-production IC-746PRO's have a couple of diodes soldered on top of IC151 (see the picture below). In this case, soldering a heatsink on top is not practical. I've drawn a diagram of the factory modification. The SMD diode is an MA77. There are no visible markings on the other diode. I assume this upgrade is to prevent damage from ESD (as if service bulletin #920 wasn't enough). 
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In the latest-production units, Icom has revised the RF Unit board to accommodate three extra SMD diodes in the IC151 circuit (for additional ESD-protection). Its basically the same as the circuit described above, except it uses the smaller version of the MA77 diode (MA2S077). Two of these MA2S077 diodes are in series, in place of the large amber diode in the previous circuit. The other MA2S077 is used in place of the MA77 in the previous circuit. A picture and schematic are shown here: 
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Problem #2:

The second issue is the driver circuit (DRV Board). In the earlier production units, the two FET's (2SK2975) run quite hot. Mostly because the factory set the idling current (bias) too high. In addition, the FET's are surface-mount types, which dissipate their heat through their source connections. But the manufacturer's heatsink doesn't seem to do a very good job. The excessive heat eventually causes the solder connections to become intermittent, which causes fluctuations of the transmitter RF output. This affects all bands and all modes, and it is most noticeable by observing the ALC meter. 

If the FET's are still good (and they usually are), they can be re-soldered. But there's a trick to it. The trick is to melt the solder on all three of an FET's strips at same time, while holding the FET firmly against the mounting plate, so it doesn't slide out of place. If you've re-soldered without the FET becoming loose, you didn't get it hot enough, and the joints will fail again. Unless you have the proper soldering equipment and skills, its probably best to replace the entire DRV Board. 

After the FET's are re-soldered or replaced, the the PA idling current adjustment (R11) should be set to 1.5-amps (instead of 2.5-amps, as stated in the service manual). 

You may notice the factory did not apply heatsink compound under the DRV Board. You can add some, but I don't think it makes enough difference. The metal is machined so smoothly that heat transfer isn't greatly improved by adding heatsink compound. 

To provide additional cooling, a heatsink can be added on top of the DRV Board. This is done by inserting a 1mm-thick thermal pad between the FET's and the new heatsink, so the transfer of heat is accomplished without putting any mechanical pressure on the components. 

The original mounting screws are replaced with longer ones (of the same thread-type) to accommodate the new heatsink. Two metal spacers are inserted to keep the heatsink at the proper distance above the FET's (just enough for the thermal pad to be slightly compressed). The optimal screw length is 13mm to 14mm, not including the head. The spacers should be metal, 2mm thick. 

Here is a cross-sectional view of the modification: 
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Here are "before" and "after" pictures of the modification: 
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The heatsink and thermal-pad material are available from Digi-Key. Here are the part numbers: 

Heatsink: HS274-ND
Thermal Pad: BER162-ND 

NOTE: Re-soldering the FET's is no easy task. It requires proper tools and skills. The trick is to melt the solder on all three of an FET's strips at same time, while holding the FET firmly against the mounting plate, so it doesn't slide out of place. If you've re-soldered without the FET becoming loose, you didn't get it hot enough, and the joints will fail again. To get an idea of how the FET's are soldered, here are some photos, courtesy of ZD8I: 
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Personally, I prefer not to remove the DRV Board. Instead, I remove the entire PA Unit. This may be more labor-intensive, but it eliminates the risk of damaging the traces of the DRV Board, as it requires considerable heat to unsolder its mounting pins. Removing the PA board only requires unsoldering the VHF SO-239 connector and two of the Varistor Boards. 

In the latest-production units, Icom has made significant changes to the PA Unit. Retrofitting an older unit requires extensive modifications. Here are the changes made to the latest PA Units: 

1. The two mounting screws on the DRV Board have been replaced with longer ones that have larger washers. 

2. Inductor L2 has been changed from 100uH to 10uH. 

3. Inductor L6 has been changed from a ferrite-bead type to a toroidal type. 

4. Resistors R41 and R42 have been changed to 6.8-ohm. 

5. Resistor R11 on the DRV board has been removed. 

6. The PA idling current adjustment (R11) is set to 1.5-amps (instead of 2.5-amps, as stated in the service manual). 

Problem #3:

Another common problem is failure of the HRX-muting circuit. This is usually caused by RF overload, high SWR, or lightning. If this circuit fails, the transmitter will tend to oscillate intermittently. This is most noticeable on the higher HF bands (6, 10, or 12 meters). 2-meters will not be not affected. The symptoms are: unusually high current demand from the power supply, fluctuating RF output, and/or erratic antenna-tuner operation. 

To get an idea if the HRX-muting circuit is at fault, turn the receive attenuator (ATT) on. If the problem goes away when the ATT is on, the HRX-muting circuit is probably at fault. This test works because the attenuator interrupts the path of oscillation. 

Suspect one or more of the following components on the CTRL Unit: 

Q25 (2SC4213)
D21, D22 (MMBV3700LT1)
D24 (MA77)

Note: To check the DC voltages at Q25, transmit on SSB with the mic-gain at minimum. The base voltage should be 0-volts RX, and 0.7-volts TX. The collector voltage should be 13.8-volts RX, and 0-volts TX. 

In the latest-production units, Icom has made changes to the CTRL Unit. Here are the changes made to the latest CTRL Units: 

1. Two PIN diodes were added back-to-back across the HRX-line, from the junction of L27/R160/RL4 to ground. 

2. Resistor R154 has been changed to 1K. 

Here is a photo of the added PIN diodes, courtesy of Bill-K0ZL: 

[image: image120.jpg]PIN diodes
added to HRX





Problem #4:

This is less common, but the predriver FET (Q1 on PA Unit) will sometimes become intermittent or fail completely. This is a 2SK2973, and it runs quite hot. When I replace the FET, I solder a small heatsink to its source tab. A 2AG-style fuse-clip fits perfectly by cutting off one of its legs, then soldering the remaining leg to the FET tab. See the pictures below: 

[image: image121.jpg]



[image: image122.jpg]A fuse-clip heatsink, as
installed. One leg of the
use-clip is removed. The
other leg is soldered to
he FET "source" tab.





WARNING: If you are not familiar or equipped to work with static-sensitive surface-mount components, please leave it to a qualified technician. 

DISCLAIMER: Attempting these modifications on your own equipment is at your own risk. If you have any doubts, don't try it. 

The heatsink modifications were not endorsed by Icom. 

Mike Nadeau - N1EQ
www.n1eq.com 
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	Subject:
	IC-7400/IC-746PRO Modification No.124, no output power
	15-05-2006

	

 

Author: Icom Inc.

Print 

The following modification (1634 Kb) is regarding the improvement of IC-7400 and IC-746PRO.

 

This article has been read 1442 times.

 

[image: image135.png]


No messages about this article.


 Write new mesage about this article.

Top of Form

[image: image137.wmf]

vote



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image138.wmf]

3513




What do you think about this article? Was it good or was it poor, or some place between. On the speedometer you can see what other has vote about this article. If you want to vote this article select the number you think match and click vote. Note you can only vote an article one time.

Hold mouse over image or radio button to see details. Click here for more information about vote.

 

[image: image139.png]



voted: 3.5

1
[image: image140.wmf]
Useless

2
[image: image141.wmf]
Not good

3
[image: image142.wmf]
OK

4
[image: image143.wmf]
Very good

5
[image: image144.wmf]
Fantastic

[image: image145.wmf] 

 

 

 Vote 

 

 

 


Bottom of Form




	Subject:
	Heatsink for PA Driver (IC151) IC
	28-12-2005

	




Contact author:
KF6T

Print 

The IC-746PRO has had a history of failed uPC1678G ICs resulting in no RF output. Icom's position is that voltage spikes are the source of the problem but users have observed that this driver IC (IC151) runs "hot" and think that failures are from thermal stress. In normal operation, IC151 dissipates 250 milliwatts (with 330 mW max rating at 25 deg C ambient). The legs of this very small MMIC chip become the heatsink for the 1/4 watt of heat generated. Adding an external heatsink for IC151 is cheap insurance against potential failure.

My heatsink requirements are as follows:

1. no soldering to the circuit board, 

2. no drilling of the case, 

3. no epoxy on the chip, 

4. a thermal path to the aluminum case, and 

5. convective cooling fins. 

Fabrication. The source of my aluminum heatsink is from Radio Shack (PN 276-1368). You have to make one cut with a hacksaw to reduce the length to 3/16 inch (5mm). Use a small file to remove the aluminum burrs.

Installation. The proper position for the heatsink is flat on the chip and touching the case as shown in the picture. The heatsink should be clear of any other components. 

[image: image148.jpg]



1. Unplug the gray cable with the black band and move it out of the way.

2. Apply a small amount of heatsink grease (as used in your PC)to the top of the IC.

3. Clean the heatsink with a solvent (like acetone) and apply a small amount of JB Weld epoxy to the top half of the heatsink wall. JB Weld has good thermal conductivity and good high temperature characteristics.

4. Place the heatsink into position as before and insure that it is flat on the chip.

5. Let the epoxy cure overnight. Check that the leftover epoxy has setup hard.

6. Position the loose cable in the heatsink slot as shown and reconnect it to the circuit board.

The heatsink may be removed at a future date to replace IC151 (hopefully not) by twisting it sideways with pliers.
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	Subject:
	Icom IC-746Pro backlight problem
	08-12-2005

	




Contact author:
Mark OH3FP

Print 

Referring IC-746 model backlight problem i meet same think newer IC-746Pro model. I think that this problem occur Europe model IC-7400 too.

First i change backlight cold cathode lamp but no help. Second i read carefully what it made for IC-746 repairing.

In the metal box has few component witch make cold cathode lamp requiring voltage. There is one bigger transistor what is Q302 2SB1201 PNP transistor. Because there is no enough cooling area in printed circuit board, this transistor go faulty.

I remove it using normal 50W Weller solderstation and desolderbaraid. Next i drill to the metal shield one side (most of all emptiest room) and replace original 2SB1201 to BD650.
Other type is ok if you check 2SB1201 current and voltage values.

It is very important insulate this transistor from metal shield (it is grounded) because all transistor legs have no ground contact !

Then shorten new tr. legs and solder short pieces of wire tr. legs and place where original tr. was.

Put all boards back and front panel to the main body. If all ok there is backlight on radio.

[image: image162.jpg]
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I no take any liability for this repair instruction. You make all you own risk.

73 de Mark OH3FP



Added 17-04-07

See also this PDF file that describe another backlight problem.
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	Subject:
	Power adjust for Icom IC-746PRO
	02-03-2004

	




Contact author:
Steve K2SGT

Print 

For all those who wants a little more of driving power with the new IC-746,here is the way to do it easily.

Important settings pots within the IC-746 HF/VHF radio. Remove the twelve screws holding on the bottom cover. With the Radio laying flat on it's top remove the bottom cover.

Underneath the radio there is a board named MAIN UNIT (B5083J) where there are 4 important small pots provided to increase or decrease the power output in different bands as follow:

· R-989 HF Power output (rated at 100W)

· R-991 50 Mhz band Power Output (rated at 100W)

· R-993 144Mhz band Power Output (rated at 100W)

· R-994 AM Power output (rated at 40W)

· R-546 Tx gain,set at factory for best linearity in TX IF (better not to play with it)

Do this totally at your own risk. Don't get more than 140 Wts in FM because with high SWR you might damage your final stage and void your factory warranty.

Note: Be sure to do all the setings over a pure 50 ohms dummy load.

On my particular radio (usa version) ser 3300++ i found a different board # and different variable resistors
THE BOARD # IS B5699G
R320-ADJ AM POWER
R317-ADJ VHF POWER
R311 ADJ 50 MHZ POWER
R306 ADJ HF POWER
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	Subject:
	746pro AM tx improvements
	31-12-2003

	




Contact author:
Saulo Quaggio - PY2KO

Print 

This rig is a lousy performer on AM: Low modulation level (at 30w carrier, peaks never reach 70w), with muffled sound.

There are three serious design flaws who affects mostly AM mod.

1. The ALC circuit loop in SSB mode keeps the RF peak at presetted value. In AM, a capacitor is connected as a low pass filter, to keep average RF value constant. This is done by a saturated bipolar transistor, who behave as a diode, not actually connecting the capacitor to ground. 

Correction:

1. Replace C305 (10uF) by a 100uF one. 

2. Replace Q306 (DTC114EU) by a FDN339AN mosfet 

2. The first tx mixer (IC400) has gain in excess leading for IMD distortion in SSB and low peak level in AM. 

Correction:

1. Replace R407 (220ohm) by 680 ohm. Re-adjust R331 to a higher RF level. 

3. There is a thick felt muffler in front of microphone electret unit. Remove it. 

After modification my rig presents excellent AM, and the worst case IMD distortion in SSB 2-tone test dropped from -24 to -32 dB.

Thanks
Saulo Quaggio - PY2KO - Sao Paulo - Brazil
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	Subject:
	Icom IC-746Pro Transmit Problem
	20-04-2003

	




Contact author:
K1VF

Print 

A significant number of hams have reported failures of IC-746Pro Transmit functions within a few hours to a few months of otherwise satisfactory operation. The remaining receive and menu functions are normal, but TX is dead on all bands, HF, 6M and 2M. Several hams(see eham.net product reviews) report multiple TX failures, with the rigs going back to Icom in Washington state more than once. 

Indications are that: 

IC151 on the RF Unit; and
D24 and Q25 on the CTRL unit are all bad. 

These three components are all tied to the ANT jack(s) via the HRX line, between the RF Unit and the CTRL Unit. The problem is ESD (Electro-Static Discharge) related, and results from a discharge to the ANT connector that will damage these components even when the radio is powered OFF. The source of the ESD could be applied when you change antennas, and might take a step with the cable in hand to connect to a bandswitch or the amplifier, etc...or picked up on the antenna as an environmental electro-static charge, common especially during the dry winter months (especially the winter of 2002-2003). NOTE: THERE IS NO ESD PROTECTION on the HRX line. 

I wrote to Icom Japan regarding this problem, and it is my understanding that there has since been an "internal" memo referred to as Internal Service Note #920 to addresses this issue. 

In the memo, a pair of 1SV252 PIN Attenuator Switch Diodes are placed back-to-back on the HRX line to prevent ESD from damaging the aforementioned components. The diodes are mounted on the RF Unit at the junction of R1 and J1 (HRX) to GND. 

These are very small, surface mounted components, so be forewarned that unless you are trained and equipped to mount these in an ESD safe environment, with proper surface mounting equipment, eye magnification, etc (i.e., no coffee w/in 24-hrs), then you are better off sending the rig to Icom and waiting for them to install the ESD fix. 

The parts are available from Icom Parts for $1.34ea, Part No. 91213606, PIN Diode 1SV252, Qty 2 required. 

The diodes are packaged as a 3-terminal device, two diodes in series, with the common junction (cathode-anode) not used. One package is connected with Cathode to HRX, Anode to GND; and the other Anode to HRX, Cathode to GND. 

While you're attending to this fix, see my IC-746Pro SSB Monitor Level fix, also found on this site. 

Good luck, K1VF.
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	Subject:
	Icom 746Pro SSB Monitor Level Fix
	13-02-2003

	




Contact author:
Vince, K1VF

Print 

CAUTION: Be certain to observe Anti-Stat precautions for an ESD-Safe work area. 

1. Remove the bottom cover of the IC-746Pro.

2. Remove all cables and connectors and from the Main Unit PC bd.

3. Remove all screws from the Main Unit PC Board, while noting in particular the following three screws:

a. Remove the machine screw on IC1240, which bonds the heat sink tab to the cast metal chassis;

b. Remove the screw from the rear panel to the plastic ALC and SEND connector housing; and

c. Pay attention to the center PC bd screw which holds a grounding spring contact against the underside of the metal shielded sub-assembly. 

4. Change R1080 from 100K ohm to 22K ohm. R1080 is located on the bottom side of the Main Unit PC Board, next to IC1080, from pin 3 to C1080 (+). 

See Service Manual Figure 9-9, Main Unit Bottom View, Page 9-8
See Service Manual Schematic Main Unit(1) Page/Figure 12-3 

Alternatively, place a 30K in parallel with R1080, ~22K net value.
Preferably use a surface mount resistor of the same size, or a 1/16 watt discrete resistor, using a surface mount tip, ESD protected soldering iron at approximately 650 Deg F. 

This modification raises the SSB Monitor level only, and provides approximately +9dB of additional gain. Adequate SSB Monitor volume can now be achieved when the Monitor Menu is set to ~90% without boosting the AF Gain setting. 

Vince, K1VF
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	Subject:
	IC-746PRO - EU version
	10-12-2002

	




Contact author:
Astra

Print 

As you see below, IC-746PRO (European version) will be exactly the same as his USA brother, after mods, sure :-). Enjoy! 

IC-746PRO(#02USA) 

W1602 1 1

W1601 1 1

W1609 0 0

W1608 0 0

W1607 0 0

W1606 0 0

W1605 1 1

W1604 1 0 Removed

W1603 1 0 Removed

W1610 1 1

IC-746PRO(#03 EUR) 

W1602 1 1

W1601 1 1

W1609 1 0 Removed

W1608 1 0 Removed

W1607 0 0

W1606 1 0 Removed

W1605 1 1

W1604 1 0 Removed

W1603 0 0

W1610 1 1

[image: image235.png]BB EEEE





Best regards,
Astra
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	Subject:
	TX modification for IC-746PRO (version #02 USA)
	27-12-2001

	




Contact author:
Astra

Print 

1. Remove the bottom cover of IC-746PRO.

2. Remove DSP subbblock.

3. Carefully remove two small SMD 0 ohm resistors(jumpers) W1603 and W1604, on the pictures both jumpers already removed, reset of IC-746PRO is not necessary.

4. Enjoy.`````````````````````. 

TX/RX after modification: 0.1 - 0 MHz, 108 - 174 MHz. 

Now you can do SWR spot & plot measurement even out of ham bands! Be carefully with transmitting out of 1,8 - 29,7 and 144-148 MHz. 
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Best regards,
Astra
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