
 1 

 

 

 

A COMPENDIUM OF INFORMATION ON REPAIRING YOUR OWN KENWOOD TS-930S TRANSCEIVER 

 

(MUCH OF WHICH SHOULD APPLY TO THE TS-940S AS WELL) 

 

By John P. Young, W3AFC 

 

Rev. 8: 09/18/2017 

 

Contributors (To date, in order of appearance) 

 

Gary J. Mankhoff, N6BIZ 

Mike Hutchins, ZL1MH 

Dave Phillips, KB7JS 

Marcel De Vuyst, ON7DY 

Luis  Velazquez, K4BTA 

Rich Carter, KE1EV 

Ken Grant, VE3FIT 

Merit Arnold, W6NQ 
 

 

Special thanks to Paul Groothoff, PA2VC, for his groundbreaking work on replacing the OEM power supply with a 

modern Phoenix Contact supply. 

 

This will be a “Living Document”, meaning that it will grow as the work from new contributors is added in. It is assumed 

that the reader is more interested in regaining the radio’s functionality, rather than restoring it to an OEM state. It is 

further assumed that the user has the necessary electronics skills and knowledge of the wiring and troubleshooting 

methods needed to complete the work described herein. 

 

SECTION 1: The Power Supply 

 

SECTION 2: The Power Amplifier 

 

SECTION 3: The Digital Board 

 

 

APPENDIX 
 

This has additional photos, detailed instructions, and papers written by some of the contributors, etc. Due to file size 

limitations, this can now be found as a button at my w3afc.com site. 

 

Additional thanks to: 

 

Mike Hutchins, ZL1MH, for his experiment in which he tore apart the power supplies of two, working TS-930S rigs. He 

has three of them. He left one stock. He converted the second one to the Phoenix system described herein, and for the 

third, he modified the OEM supply using the method described by VK4AMZ, which uses some of the original 

components but adds overvoltage and over current protection, plus more durable regulators. He then tested all three rigs 

against one another and sent me an email with his findings. His email is in the APPENDIX. 

 

Dave Phillips, KB7JS on his contributions on how he rebuilds TS-930S radios for his customers. Dave has mastered the 

procedure for installing the 20/26-amp Quint in these rigs. His detailed instructions can be found at w3afc.com. 
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SECTION 1: The Power Supply 

Ninety percent of the problems with the TS-930S appear to center around the transformer-based linear power supply. 

Many have found ways to improve it using more modern components, but those solutions fail to address the heat and 

sheer physical weight that it adds to the radio. So the solutions offered here involve replacing the old with the new – a 

modern industrial switching power supply. This conversion appears to have been pioneered, or at least advanced, by 

Paul Groothoff, PA2VC, whose post in the QRZ TS-930S review forum is shown below: 
 

“I already repaired a few TS-930SAT’s by replacing the one and only weakness of this design: the power supply. By overloading or 

prolonged use, the power supply fails, blowing up and delivers over 40 Volts to the rig instead of 28,5 Volts DC. In this case also the 

two Motorola driver transistors (MRF 485) in the RF power amplifier are unfortunately blown up and expensive to replace. The two 

Motorola final power transistors can handle this 40 Volts, so they will survive the attack. To replace the Motorola driver transistors 

please check your Kenwood dealer. Some series of the MRF 485 transistors do have a too high gain (hFE). 

 

I used a high quality Phoenix Contact, industrial switching power supply, type QUINT, 24 VDC - 28,5 VDC adjustable, delivers 

output current 10 Amps and 15 Amps boost. Code manufacturer: 2938604, EAN code: 4017918890537 and is available worldwide. In 

the Netherlands available at Phoenix Contact B.V. and Technische Unie Netherlands. This power unit fits exactly on the place of the 

present power transformer, after removing the unnecessary parts in the new situation. 

 

So here is an opportunity to repair or improve your Kenwood TS-930SAT by replacing the power supply. 

 

Conversion of the power supply TS-930SAT in short steps. 

 

1. Disconnect and removal from top side: power transformer with primary and secondary wiring, 

regulator circuit board X43-1430-00 (desolder on this circuit board L1 and L2 to use in new situation), case with large 

capacitors' s, power transistors on heat sink, resistor (supply to RF power amplifier) on heat sink (to use in new situation) 

and temperature sensor (resistor) on heat sink (no use in new situation). 

 

2. Disconnect and removal from bottom side: circuit board with miniature relay with primary wiring from the euro plug 230 

Volts AC to the voltage selector switch and wiring to the power switch of the set. 

 

3. Installation of the Phoenix switched power module: this power module is suitable for DIN rail mounting, but I removed this 

DIN rail clip. Mount the power supply to the original Kenwood heat sink by drilling holes in the heat sink, primary wiring 

from the euro plug 230 Volts AC by applying the present fuse holder and the power switch to enter the set. 

  

The voltage selector switch is not used in the new situation (AC input between 85 Volts and 264 Volts), but remain it for the 

external shielding. Desolder the red and orange wire (28 Volts DC) from the main power switch in the front of the Kenwood, 

connect them together by soldering the two wires and isolate them, it 's not necessary to switch the secondary 28.5 Volts DC. 

Connect primary wires (phase and zero) to the front of the Kenwood, double-pole main switch and to the new power module.  

 

The red and yellow wires in the area of the power supply are +28.5 Volts DC, this red and yellow wire both I have separately 

provided with fuse holders. The red wire is +28 Volts DC to RF power amplifier (10 Amps car fuse) and the yellow wire is 

approximately 2 Amps (glass fuse) to the electronic circuit boards. Check the connections and wiring of the coils L1 and L2 

and write it down on paper, because it is important to connect the proper wire to the proper coil. Coil L1 and L2 are not the 

same value!  

 

4. Remove coils L1 and L2 from the regulator circuit board X43-1430-00 of the power supply, they are used for measuring 

voltage and current measurement on the meter in the set, the wires are white and brown (coils L1 and L2). Coils L1 and L2 

can be directly connected and soldered to the resistor (+28 Volts DC to RF power amplifier), which previously was mounted 

on the heat sink.  

This resistor can be placed on the base between the digital unit and automatic antenna tuner, also can be placed on the side 

of the automatic antenna tuner case. Isolate all connections to this resistor and coils.  

 

After performing the work, please check all connections to the power supply, the wiring to the RF power amplifier, resistor, coils and 

electronic circuit boards. I have the power supply adjusted at 28.0 Volt (but it is adjustable to 28,5 Volts) and the output RF power is 

about 120 Watts. I did not connect the fan on the heat sink, the new power supply stays pretty cool, because it has a very high 

efficiency. 
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If you need to replace the Motorola driver transistors MRF 485, be sure you got a low hFE gain. If a green, blue or other high rank 

hFE is used the MRF 485 may become faulty after one hour of continuous transmission. Check the bias current after replace. 

Transmit for about one hour without modulating SSB or heat the heat sink with a hairdryer and ensure that the bias current does not 

exceed 300 mA. If the bias current exceeds 300 mA in the original radio, change R16 from 1.2K to 2.2K. The bias should be set to 70 

mA.  

 

If you have any questions about this replacement, need schematics or the Service Manual, don't hesitate to contact me. I like to hear 

improvements! 

 

I also can mail you the pictures that I have made in the new situation. This Kenwood rig is worth to repair! 

I wish you very much fun with this masterpiece!” 

              

 

I read the above posting after my beloved 930S went up in smoke, almost triggering the fire alarm system in our home. 

My first impulse was to look on eBay for a replacement AVR board, and I actually found the exact one for under $100 

with shipping. But the OEM power supply was always a major concern and I began to question the wisdom of sinking 

money into it. I was so concerned about heat-related issues that I bought a pair of 6-inch home theater amplifier cooling 

fans that started the moment I switched on the rig. Heat poured out through those fans, just like it was a tube rig.  

 I investigated several commercial-grade switching power supplies. After a lot of research, and some tinkering, I settled on 

the Phoenix Quint power supply. This is a high-quality noise-free industrial supply used in factories, traffic signal 

cabinets, etc There are several Quint power supplies that work well in the 930S. Two of them deliver 10-amps nominal, 

but they have a 15-amp boost mode, and their data sheets state that at temperatures of up to +40°C (104o F) the boost 

mode reserve is available continuously. At higher temperatures, it is available for “around” ten minutes. But boost mode 

would not be needed that long, even in FSK mode. The Kenwood TS-930S owner’s manual warns that output power 

should be reduced by 50% to prevent PA damage under those conditions. One is the original that PA2VC used, model # 

2938604. There’s also a shorter version, part # 2866763. The third model is a 20/26-amp Quint that fits, although it’s 

tight. That model number is 2866776. Contributor Dave Phillips pioneered the installation of this larger model, and his 

work can be found at w3afc.com.  Since writing this paper, I have switched to this model and I’ve added a few pages to 

this Compendium that show how I installed and connected mine. 

A quick eBay search turned up a couple of New Old Stock 10-amp units for about $70 with shipping. The model I chose 

for my first conversion was the smaller 2866763. This version has four sets of output terminals, all in parallel, which 

makes it easy to hook the existing wires in. But I only ended up using two of them, so the 2938604 and 2866776 models 

would work just as well. All three come with a rail mount on one side, which is easy to remove. 

 

         2866763                                                    2938604              2866776 
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STEP 1: Remove the old power supply. This is the hardest part for most people if their OEM power supply still works. 

The entire system can be removed as one unit. Cut the wires carrying the AC voltage to the transformer primary windings 

at the transformer. This is what you will have, except yours should have the Automatic Voltage Regulator (AVR) board 

still attached, and the 10-guage red, orange, and black wires that connect that AVR to the regulators on the heat sink. 

 

The schematics on the next page show that the AC input switch combines individual primary windings and taps in the 

transformer to match the “120, 220, or 240” voltage settings.  You will need to connect only two of the wires that went to 

the transformer to your Quint. Mine were the green and blue wires. Blue was “hot”. To be safe, use a meter to verify 

which two wires to use. Apparently, there are differences between models. 

PA2VC removed everything associated with the old power supply system, including the voltage selector switch and 120-

Volt power relay near the voltage selector switch. Kenwood left that relay out in later models. 

 I removed mine also, but Kenwood ran very fine wires up to the front panel power switch, since they only had to carry 

the low current needed by the relay coil. Now they will have to carry 3 amps to handle the 360 watts output or up to 5.2 

amps if you install the 20/26-amp Quint. I decided to run heavier wires up to my switch, but I would be tempted to leave 

in that relay system if it’s already there. You can just use the wires that went to the 120-volt transformer winding and 

remove the others, since the Quint can operate on 85-265 VAC. Contributor Dave Phillips (KB7JS) encountered a 930S 

that lacked that relay so he found a compatible one and installed it. Sections outlining his work are at w3afc.com. 

 

IMPORTANT NOTE: There are pros and cons associated with using Kenwood’s original wiring system. In my 

model and most others, Kenwood switched the neutral side of the AC line. If you use that system as is, the 

terminals on the Quint will always be connected directly to the “hot” side of the AC supply even when the power 

switch is off. On the other hand, if you switch the hot side, there will always be direct AC on the front panel switch. 

There are pitfalls either way. Even with the neutral switched, there will be AC power on the front panel switch: 

The difference is that the AC will be through a load, such as the Quint PS, or the transformer in the case of the 

OEM power supply. The message? ALWAYS pull the plug from the back before working on your rig! 
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Kenwood’s Voltage Selector Switch Systems  

 
These are schematics of two different TS-930S voltage selector switch and relay systems. Kenwood did not identify the 
colors of the wires to the transformer primary in the schematic, but based on my photos, and those of other 
contributors, I have added what I believe are the correct colors. On my radio, it was the green and blue wires.  If anyone 
finds an error, please send an email to me at w3afc@aol.com. 

 

WITH the relay system 

 

 

WITHOUT the relay system 

 

 

 

 

 

mailto:w3afc@aol.com
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Step 2: Decide how you will mount your Quint. Once you have the old parts out, you can start deciding how you will 

orient the new Phoenix power supply, and how you will mount it. I don’t recommend drilling new holes in the chassis, 

because stray metal shavings can cause electrical damage. This is what your space should look like now. 

 

The best orientation is with the Quint vent openings in line with the fan air flow. In fact, I’ve found that to be essential. 

That places the connectors on the 10/15-amp Quint in the most convenient location. Since my 763 Quint was shorter than 

the 604 one PA2VC used, I was able to use the original transformer bracket as a mount. The width is just right. I used 3M 

snap lock fasteners to hold the PS in the bracket so that I could remove it to mount the components for the meter. If I take 

my 930S on the road, I’ll put a pair of 18-inch plastic zip ties around the ends of the Quint and that bracket. But the snap 

fasteners are so strong and the Quint is so light that any impact that would shake it loose would destroy the rest of the rig 

as well. You may have to shorten the top cover screw next to the Quint if it hits. Mine did.  
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Here’s a closer look at how I mounted my Quint. With the transformer bracket turned 90 degrees the air vents are in line 

with the heat sink fan. You can set the Quint right up against the back of the fan motor. I put a 1-inch square of black 

electrical tape on the vents of the Quint where the fan motor could touch and short, just to be safe. 

 

 

 

Detailed photos with notes, showing how I hooked everything up, can be found in the APPENDIX 
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NOTE: The older 2938604 model has the same foot print but it’s almost an inch taller so you can’t use the transformer 

bracket. The power supply will be too high for the top half of the case to fit. One quick yet safe option is to mount it 

directly to the chassis with the 3M fasteners, and then put self-stick rubber or felt pads on top so that when the top case 

half is screwed in place, the Quint is “sandwiched” between the chassis and the top. Trust me, it will never work loose. 

 

Above photo by Marcel, ON7DY. He later removed the old heat sink to improve air flow. 

HAMS can get quite creative once they plunge into a project like this. I found this photo on the web. It’s turned 90 

degrees to the airflow, but the workmanship looks factory issue. This might be PA2VC’s radio. 
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How I mounted my 20/26-amp model Quint (the 2866776 version) 

As I mentioned previously, I recently switched to the 20/26-amp model Quint. I found this to be easier than I thought, and 

it has some advantages. One of those is power, and the others are ease of access to the DC terminals, and adjusting the 

voltage output. 3M Skotchlok works perfectly here. The top cover of the 930S will gently press down on the top of the 

Quint when it’s in place, so the power supply will be held firmly in place. 

As the below photo shows, the 20/26-amp Quint is MUCH larger than the “763” version that I first installed. And it has 

cooling fins that can’t be removed. Note that the 763 is mounted to the transformer bracket in this photo. 

 
 

The cooling fins really aren’t a problem if you mount your power supply the way I did. You could machine them down a 

bit, but I don’t think it’s worth the trouble. Here’s the first picture. The blue wire is part of the AC input circuit. 
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Note from the photo here that once the bottom half of the case is installed, you can still access the DC power terminals 

and the voltage adjustment screw. This really comes in handy. Also note that the AC terminals are covered, which makes 

it harder to accidentally touch one if you have to work on the rig “live” to adjust the DC, run tests, etc. 

 

Here’s a close-up of the fin side. The clearance is tight, but manageable. I just ordered an assortment of female right-angle 

connectors to improve the clearance here.  

 



 11 

My alignment places the connectors opposite the original wiring, so I had to increase some wire lengths. 

 

As a precaution, I increased the size of my wires to the front panel switch and to the Quint. 

 

  



 12 

When the top cover is installed, it will press down slightly on the Quint. This isn’t a problem, but it does make it nearly 

impossible to install a screw or something here to make the rig look stock again. I might experiment with a blind nut and a 

very short screw here. I would advise against drilling holes in the Quint though. If you’re modernizing your power supply 

section, then you’re probably more concerned with functionality than aesthetics anyway. 
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Step 3: Decide how you will mount your meter drive components. This is where the widest variation in this process 

occurs. It also shows how many ways there are to “skin a cat”. 

Some HAMs who have performed this modification have removed the parts they need from the AVR board and mounted 

them on a new board or a terminal strip. I just gutted the board, leaving on the connectors for the fans, as well as the two 

small green inductors for Ic at the front panel meter. That also gave me a place to mount a 250-ohm dropping resistor 

(red) to run the cooling fans at reduced speed whenever the rig is on. I used wire jumpers to the fan connectors because 

the foil traces were burned off my board. The two diodes and disc capacitors circled on the board are not necessary, so 

you can remove them on yours. A complete section on using the AVR board is in the APPENDIX. 

 

 
 

If your radio has the 21.7-volt regulator circuit on it, you can easily do what I did. Details are in the APPENDIX. 

Since I used my AVR board, fan connectors, and other parts, assembly was fast and easy. Those fuse holders are held 

down with 3M double-sided foam tape. The resistor strip is screwed into one of the capacitor bank bracket holes. 

 

I wanted to get the receiver part back online as soon as possible, and I also wanted to make sure that the other boards in 

the rig were not trashed, and I was wasting my time and money. But others have gone far beyond….. 
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Here’s how Marcel, ON7DY, mounted his fan resistor and meter drive components. He used a Velleman P1823 regulator 

board for the 21.7-volt sub-circuit. Since this is fed by a regulated and filtered switching PS, capacitor C4 on the board 

was not necessary.  

 

More details of  how he mounted his meter drive components 
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Marcel found, as I did, that it’s best to toss the old PS heat sink, as it obstructs the fan’s airflow. Unfortunately, that 

“orphans” the top left rear case screw, so I used a nut to secure the screw to retain a “stock” look. 

 

When it came to splitting out the individual voltages Gary, N6BIZ carried the sub-voltage division to new heights. He 

used little Chinese-made voltage regulators for all the branch circuits. A bag of five was only $6 on eBay. He even sent a 

bag to me in case my resistor bank fails someday. I used one to provide 9-volts at Pin 5 of the microphone connector on 

my rig so that I could use a TS-940S condenser/electret had mike. I also used it to provide variable test voltages to the 

power amplifier drivers for PA Solution 2, which can be in the PA section of this Compendium. The ones Gary used can 

handle up to 5 amps without additional heat sinking. 

PS. Mike Hutchins emailed me in May 2015 to say he did the same thing as Gary, and so far, everything works great. He 

now has TWO 930S rigs with Phoenix power supplies. I may convert my resistor bank someday, and add photos and info 

for that to this Compendium. The regulators run cool, so they would eliminate the heat from the resistors. 
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SECTION 2: The Power Amplifier 

If your RF output after replacing your power supply is zero, then most likely you have blown drivers in your power 

amplifier (PA) section.  In almost all cases, the expensive outputs will still be good because their maximum Vce voltage is 

equal to the 40-volt surge that typically destroys the drivers and the 19 and 36-volt Zener diodes, D1 and D5. If in doubt, 

use the diode test function on a DMM and check the Base-Collector and Base-Emitter junctions as though they were 

diodes. Unless you unsolder the Collector and Base tabs, the junctions should test as “leaky” diodes because of the 

Collector-Base feedback loop, and several connections between the two Collectors, including the primary side of T4. But 

you should see a slightly lower forward voltage in one direction as you reverse the leads. If it’s identical in both directions 

across one of the junctions, you may have to unsolder the base or collector tab and retest.  

I have four PA’s, and I’ve smoked two of them while trying out different drivers, yet I’ve never ruined a final output 

“pill”. From my experience, the drivers and zener diodes are the only parts that blow when the OEM power supply fails. 

The drivers open, the diodes short. Since the Quint power supply has a maximum let-through voltage in failure mode of 

32 volts, Zener diode D1 which clamps voltages over 36 volts, can be tossed. D5 is also optional. Both are intended to 

protect the PA from the over voltage from a blown OEM power supply, but they are too small so they fail. 

 

At one time, finding replacement drivers that would work in your PA wasn’t that difficult. When I first wrote this paper, 

Eleflow Semiconductors Ltd had over 200 MRF485’s in stock with the same low gain as the original Motorola “red dot” 

485’s. Shortly after Google and others started listing my paper, I was informed by Eleflow that they were out of the low 

gain MRF485’s, and there would be no more production runs. Eleflow has carried three versions: 

1. A low-gain version made by HUAGAO Semiconductor. These had a current gain (Beta) of 22-25. They were a direct 

swap for the older Motorola "red dot" MRF485's. I have a used pair of red dot Motorola’s and their Beta tests at 23 

and 25. I bought two pair of HUAGAO drivers for my PA's. I regret not buying more before they sold out. They 

performed identically to the OEM drivers, and I didn't have to change any settings, even AM output regulator VR22.  

2. An intermediate gain version with no manufacturer's markings. These had a gain ranging from 50 to 61. I tried a pair 

of these in a good, working, unmodified PA. They worked fine initially, but they seemed "touchy" when I set the 

driver and main idle currents, and the moment I increased the output to 60 watts PEP, the case on one of them 

exploded. However, they work great when used with the PA modifications outlined in Alternatives 2 or 3. 
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3. A latest version that according to Eleflow has a gain of 70-85. They claim that they have sold them to Kenwood 

owners and they have not had any complaints. But these will be too "hot" to use in the 930s without the PA 

modifications described in Solution 3.   

     The AM output is an important indicator. My AM was set to 40 watts with my OEM drivers. When I installed the 

“hotter” drivers, even with the mods described in Solution 2 and 3, the SSB was identical, but the AM was 80 and 60 

watts, respectively. With only the reduced voltage in Solution 2, it was 120 watts! I had to reduce R8 to 10 ohms, and 

I use the lower voltage. Still, I had to set VR22 down a little to bring the AM output back to 40 watts.  

There are probably many ways to make medium to high-gain MRF485’s work in the 930S and 940S PA’s, but I’ve only 

tested and used the three PA’s shown below. The first two solutions can be performed without removing the PA circuit 

board from the heatsink. Basically, you can have: 

 
1. An "OEM" PA, using low-gain drivers such as the ones made by HUAGAO. These have the same current gain as the 

 Motorola OEM "red dot" drivers. If any of you know of a source for low-gain MRF485's, please let me know. 

 

2. A modified PA that uses a Motorola MC78T12CT to provide 12 volts @ 3A to a pair of Eleflow 485's with a gain of  

 50-60, along with a reduced value of R8 to "throttle back" the input to the drivers. A 15-ohm shunt resistor across 

 R8 works well. The shunt resistor can be soldered across the MRF485 base terminals. The AM output needs to be 

 reduced using VR22, but this solution works very well. 

 

3. A PA that uses mods suggested by Merit Arnold (W6NQ) of RF Parts. His solution reduces the Base-to-Base shunt 

 resistor R8 that is across the secondary of T2 from 33 to 10 ohms, and halves the value of the 220 ohm collector- 

 base negative feedback resistors R11 and R12 to 110 ohms. He says that this will allow the 930S PA to run the higher- 

gain MRF485 drivers without stability problems. I completed this mod recently, and it works great. I only had 100-

ohm resistors on hand, so I used those instead of the 110’s. I'm running this PA in my rig on a full-time basis now. 

 

The advantage to Merit's solution is that the amount of negative feedback in the driver stage will be proportional to the 

current gain (Beta) of the drivers used. So his solution should work with Eleflow's latest version of the MRF485, and 

they recently told me that they can get up to 2000 pieces of that version. 

 

The picture below shows all three solutions side-by-side. Solutions 2 and 3 will be described in detail on the following 

pages. The areas boxed in red show where I made changes. 
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SOLUTION 1: Use low-gain drivers (if you have or can find them). 

 

This solution is the easiest. You simply remove Zener diodes D1 and D5, and the old drivers. I remove the screws and 

insulating washers that hold down the drivers, bend the tin collector contact up, and then unsolder the base and emitter 

leads one at a time. Unless you plan to replace your drivers many times for testing, you can just bend back the collector 

contact up and then back down after you install new heat sink grease and you’re ready to solder in the new drivers. I’ve 

worked on my PA’s so many times that I must unsolder those tabs so metal fatigue doesn’t break them. 

 

Installation of the replacement drivers is straightforward. Whether I replace the drivers without removing the PA circuit 

board from the heat sink or not, I install them with the circuit board screwed back down to the heat sink. I cut off the 

center (collector) lead, and then bend the Base and Emitter leads upwards at about a 30-degree angle. After the drivers are 

screwed down, it’s easy to push each lead down onto its respective terminal. The advantage to this practice is that the 

heatsink will now offer some protection to the driver’s junction as you solder each lead down because much of the heat 

will be transferred from the junction to the sink. Alternate soldering the leads down: Do the base on one, then the base on 

the other, etc. That minimizes the heat that reaches each junction.  

 

SOLUTION 2: Reducing the bias to the drivers to 12 volts using a NEC 3-Amp, 12-volt MC78T12 voltage regulator. 

 

THEORY OF OPERATION: The Beta (hFe) is the DC current gain at a certain temperature, current and collector bias. 

While I have been unable to locate a graph of Beta vs supply voltage, I did find the one below, which shows the supply 

voltage vs output power in PEP watts of a Motorola MRF485. Note that at 28 volts bias, the graph shows a PEP power 

output of 20 watts (about equal to the 14 watts RMS shown in theMRF485 data sheet). At 16 volts, it’s down to 7.5 watts. 

I tested the Eleflow MRF485’s at 12 and 16 volts. Since the PA performed admirably with a driver supply voltage of 12 

volts, and 3-amp, 12-volt regulators are easy to obtain, I settled on that option.  
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The advantage to this option is that you can do the work without removing the circuit board from the heatsink, although 

having replaced the entire power supply yourself; you should be an “old pro” by now. Still, some prefer not to tear 

everything apart, and this option has proven to be reliable. The black wire to the center ground terminal of the voltage 

regulator is probably not necessary, but I put it in anyway. The blue wire to the input terminal of the regulator is 

connected to the 28-volt tab where RF choke L7 was once soldered. The red wire carries 12-volts back from the 3-amp 

regulator to the collectors of both drivers via the end of L7. I used 1-inch pieces of insulation to protect against shorts but 

heat shrink tubing also works, and I used red and blue solid conductor wire to keep track of what goes where.  

 

Here’s a photo of the changes, with the areas where I made changes boxed in red. The screw used to secure the voltage 

regulator came with a computer hard drive kit, or you could take one of the fan screws from your 930S to the hardware 

store and find a short match, probably in black. I would get a couple. 
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SOLUTION 3: Increasing the amount of the driver stage’s negative feedback (Merit Arnold, W6NQ): 

 

As discussed above, this solution reduces the Base-to-Base shunt resistor R8 that is across the secondary of T2 from 33 to 

10 ohms, and halves the value of the 220-ohm collector-base negative feedback resistors R11 and R12 to 110 ohms. I used 

100-ohm resistors for R11 and R12, and they work great. In fact, I would use them as an extra margin of safety.  

 

THEORY OF OPERATION: The output signal of a grounded-emitter transistor amplifier is amplified and inverted with 

respect to the input signal. So, you can control the gain of the stage by “looping” some of that negative signal from the 

collector back to the base. The Kenwood PA uses a 220-ohm resistor to reduce the amount of the signal, in series with a 

choke to remove RF, and a disc capacitor to block DC and pass only the signal to the driver’s base. For driver Q2 the loop 

consists of R11, L4, and C14. For Q3 it’s R12, L3, and C13. The advantage to increasing the amount of the feedback is 

that the greater the gain of the MRF485 that you install, the greater the reduction in gain caused by the feedback loops.  

 

This photo shows a PA board with the three resistors – R8, R11, and R12 – removed, and the areas highlighted in yellow. 

Solder wick does an excellent job of assisting with the removal of the old solder and components. 
 

 
 

The photo below shows the finished PA board, with the new resistors outlined in red. 
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Once everything is in place, it’s time for some resistance and diode tests. I used the schematic from Kenwood as a guide.  

A large version is in the APPENDIX. 

 

If you use the diode test function on a DMM to test the Base-Emitter and Base-Collector junctions on the drivers as 

diodes, the readings will be dramatically affected by the associated sub-components, especially the RF transformers. An 

almost dead short will appear between the emitter of the driver bias regulator Q6 and ground, and it will also be across the 

Emitter-Base leads on both drivers. None of my PA’s show the exact same reading, but 12-13 ohms is typical. The 

schematic below shows why. Bias regulator Q6’s emitter, along with D5, C10, C11, and C12 are connected to the center-

tap on the secondary of RF transformer T2.  And the ends of T2’s secondary are connected to the bases of Q2 and Q3. 

Since the emitters are grounded, and T2’s secondary is grounded on one end through a 22-ohm resistor, the circuit appears 

to be almost shorted. 

 
 

 

“Pre-Flight” Tests 

 

1. Check with a DMM to make sure all the collector tabs that should be grounded are, and those that aren’t, are 

not. Check the shoulder washers on the collector tabs of the drivers and voltage regulators (Q6 & 7) to make sure 

they are insulating those components from the heat sink/ground. 

2. Put the negative lead from your diode tester on each driver’s collector tab. Then touch the positive lead to the 

emitter lead, and then to the base lead. You should “see” a diode reading of about 0.577 volts at each. Don’t use 

the screw that pins the collector tabs to the heat sink because it’s a dead short to ground. As mentioned above, you 

will not be able to test the Base-Emitter junctions because T2’s secondary will appear as a dead short. 

3. Test for a diode relationship across the main power input leads to the PA. Typically you’ll see about 0.562 volts 

in the forward direction and infinity in the reverse. If you see a short or a low resistance in both directions, find 

out why before you apply voltage to your newly-rebuilt PA. (See the APPENDIX for test pictures and more info) 

 

Once you are ready, it’s time to apply voltage and adjust the PA idle current, and the idle current to the drivers. The PA 

must be connected to the rig but sitting out with the 3-pin transceiver control and in/out cables connected as shown on 

pages 23 and 24. In fact, it’s the only way to adjust the driver’s idle current. You will have to unsolder L7 and connect a 

set of wires to the end of L7 and the 28-volt source tab to which it was soldered.   
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If you used Solution 1 or 3, this task will be easy. You can set the PA idle currents as per the Kenwood service manual. 

Despite what the manual says, I set the overall PA idle current to 1.20 – 1.30 amps using VR1 first, which ironically is the 

one farthest from the power leads. Then I adjust the driver bias to 70 mA (0.07A) using VR2, which is the one farthest 

from the drivers!  

 

If you used Solution 2, then the PA idle current can still be set to 1.2 or 1.3 amps, but the driver current at 12-volts has not 

been established by Kenwood or anyone else, for that matter. I set mine at 50 milliamps, but a better solution might be to 

set it at the 70 milliamps specified by Kenwood, but take the measurement at the INPUT to the 3-amp voltage regulator. 

 

Once you have made those adjustments you can test the PA in TUNE mode or even on the air and check for hot spots or 

other signs that something is amiss. Carefully touch the drivers with the back of your forefinger. If something is more than 

just warm, find out why. The final outputs WILL get hot in TUNE mode, as does resistor R35, as discussed below. 

 

In my original paper, I was in a hurry to get my 930S back on the air due to a contest that was underway. I failed to take 

pictures of the adjustments, so, I posted the excellent pictures and info submitted by Marcel, ON7DY on the next page. 

His readings are for Solutions 1 and 3. 

 

A COUPLE OTHER ISSUES. There are a couple other things to consider while you have your PA out of your rig. 

 

1. A HOT RESISTOR. There’s a 2-watt resistor in the 28-volt supply line in the PA that runs at 1.95 watts, 

 so it gets finger-burning hot. It’s R35, that 33-ohm resistor that stands on its end, soldered in series to a choke, right 

 between regulator Q1, and thermistor TH1. I’ve never heard of one failing, but it bothers me, so I’m going to try to  

 fit a 3-watter in there. If it fits, I’ll add the information to this Compendium. 

 

2. TO PIN OR NOT TO PIN. When you take your PA out of your radio and begin the task of unsoldering the old 

 drivers, you will notice that driver Q2 has a “20B” thermistor pushed down onto the tab screw, covered with thermal 

 paste. The thermistor has a U-shaped end so it could be pinned down to the tab, but it’s not. There’s a second 20B  

 thermistor at regulator Q1, but that one IS pinned down. Pinning it down should result in better thermal transfer; 

 So why didn’t Kenwood do it for Q2 also? Who knows, but the screw at Q2 isn’t long enough anyway. 

 

 Dave Phillips and I have discussed this, and we both have adopted the practice of installing a longer screw, and  

 pinning the thermistor down. But that’s more work, and you can’t crank down on the screw. Look at the pictures 

 below. The option is yours. I just thought I should mention it.. 

 

    “PINNED”           “NOT PINNED” 
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Marcel, ON7DY 

 

“After delivering 40V to the PA not only are the MRF’s blown but most of the time the Zeners D1 and D5 are shorted, 

remove them but you don’t need to replace them due to the self protection function of the new Quint power supply. 

John told me: since I adjusted my PA idle current = 70mA, I haven't experienced the "flickering" dial light phenomenon 

that he mentioned in his earlier paper.” 

 

Note how Marcel lifted the side of L7 near the regulator to set the idle current. Extreme care needs to be taken here not to 

short anything out.. The main idle current measurement shown below is much easier.  
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W3AFC: I bought a blown PA for $55 on eBay with free shipping. I rebuilt this one without pulling the board from 

the heat sink.  I decided to test it and my main PA in TUNE and SSB mode to see how much current they used, and if the 

drivers or finals got hot. Here are some pictures. 
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The two Power Amps performed almost identically. Both consumed around 6.3 amps to produce 52-55 watts in TUNE 

mode, which translates to 175 watts input power with my Quint voltage set at 27.8 volts DC. 

 

That’s only about 30% efficiency. Yet in full SSB, both amps only used 8.8 to 9 amps to produce full output of 110-120 

watts, which translates to the 250 watts input PEP that Kenwood shows in the Specifications section. Of course, TUNE 

mode is steady state, so it’s an RMS reading vs. PEP. 

By the way, I left out D5 in my spare PA, but I replaced it in my main amp. It made no difference whatsoever. Since the 

maximum stated let-through voltage in catastrophic failure mode of the 10/15-amp Quint is only 32 volts, replacing D5 is 

like replacing your body’s Appendix if it fails, because the most the voltage might spike to is around 19.5 volts – only 7-8 

percent over the normal Q6 emitter-ground voltage of 18 volts. I’ve now removed D5 from all of my PA’s. 
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SECTION 3: The Digital Board 

Most HAMS who encounter problems with their digital boards simply replace them with the well-known replacement 

made by PIEXX. But they aren’t always available, and they cost $300. So when I turned on my 930S and saw a blank 

display (along with an odd whine), I knew it was time to pull it and fix it. Normally, this involves downloading Kenwood 

Service bulletin number 0045 and following the steps outlined therein. The steps involve simply resoldering connections 

or plated through-holes. My problem was caused by through-holes shown in lines 5 and 9 on the following pages. 

The board is conveniently located under the metal shroud that has the speaker, VOX controls, and battery compartment on 

it. I pulled all the connectors, removed the board, donned a magnifier, and resoldered every strange-looking solder 

connection, being sure to focus on the areas shown in 5 & 9 on the next page. I also sprayed a little contact cleaner on 

each connector when I put the board back in. It has worked perfectly ever since. 

While I was in there, I decided to modify my board to allow my radio to transmit on any frequency between 1.5 and 30 

MHz. I sometimes test (using a dummy load) old marine band radios and such, so this was a desirable mod. Plus, it 

eliminates the possibility that the FCC will open a new frequency, leaving you stuck with a rig that can’t access the new 

band. The mod is super simple. All you need to do is solder in two jumpers: one from pin 9 of IC-11 to pin 12 of IC-21, 

and the other from pin 9 of IC-12 to pin 12 of IC-22. Some references mention a third jumper, but the two shown below 

did the trick for me. You can tack solder thin solid telephone wire (26-28 ga) or whatever you have right to the IC pins if 

you like, but I found convenient points on the board that connected right to the needed pins which reduces heat to the ICs 

(close-ups on next page) 

 

I was working on an old RCA Cruise Phone 35 marine radio at the time, and this mod let me test and align that old radio 

with ease. And if you work on or align old shortwave receivers, this mod will let you use your TS-930S as an alignment 

tool. A dry dummy load and the coax to the load will emit enough RF to generate a usable signal in the radio under test.  
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The connection to pin 12 of IC 22 is down next to IC 23. A foil trace passes under IC23 up to pin 12 of IC 22, as shown in 

this photo. I labeled the main pins on two of the ICs to show their numbering convention. 
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