
Kenwood TK-715K 220MHz Amateur Band Conversion 
By: Alex, KD6VPH

The Kenwood TK-715K is a narrowband 220MHz 10W FM radio that was used on regioNet 
systems throughout North America and elsewhere quite a few years ago. This radio can be modified for 
use on the Amateur radio 1.25cm 222-225MHz band as a very basic radio- which is admittedly best 
suited as a repeater receiver and transmitter/exciter. The modification will require quite a few tools and 
parts to be properly converted for use on wideband 1.25cm.  
PLEASE ENSURE YOUR TK-715 has an FCC ID on rear panel of “ALH23362130” to ensure it is the correct 
split radio to be used on 220MHz.  

The TK-715 has quite a few limitations hence why its best suited as a repeater receiver or 
transmitter/exciter.  

• No built-in tone generation
• No VFO (like most/all commercial radios)
• No ability to program new channels/frequencies without burning a new PROM
• No ability to name programmed channels
• There are quite a few modifications required to convert for amateur radio use

You will need the following to properly convert the radio to the amateur band: 

 Hex Editor of your choice
 EPROM Burner capable of burning 27C256 PLCC’s (Not DIP’s)
 Service Monitor and Wattmeter
 Murata CFWM455F Wideband IF Filter
 Tone board for tone encode (decode optional) such a Com-Spec TS-32P, TS-64, or repeater

controller with tone encode/decode if these radios are to be used in a repeater configuration

PROM Removal and Hex Editing/Programming 

1. Remove top and bottom metal covers of radio as well as the plastic front panel. When removing
the plastic front panel; you need not remove any screws or the channel and volume knobs.

2. Once the front panel is removed from the radio chassis you can remove the LCD from the radio
by removing the securing screw and pulling the LCD module straight out the front of the radio.

3. Once the LCD module is removed, we can remove the 27C256 PLCC (the square IC labeled “K”).
Before doing so pay attention to its orientation and where the corner alignment notch is
located. Place the PLCC in your EPROM burner and read the IC. Save the image as a BIN file.



 

 
 
 
 

 
4. We can now hex edit three different sections of the saved 27C256 PLCC image. One section of 

the image will bypass the startup sequence and put the radio directly into channel mode, the 
next will change the PLL step size from 6.25KHz to 5KHz, and the last hex edit will program the 
receive and transmit frequencies.  
 

5. First, we will bypass the startup sequence routine- this routine would normally have us pressing 
the “ST” button upon startup so that the radio will go to the first programmed test channel. 
Using your hex editor starting at location 1A3Ah and you will find “27FB” in hex, we need to 
change this to “0101” so the radio will go to test channel 1 upon power up. Save your changes 
after editing.  

 

 

 



6. Our next step will be to change the PLL step size from 6.25KHz to 5KHz. Changing the step size is 
necessary because the amateur 220MHz band is wideband FM (25KHz channel spacing), the 
original commercial band this radio was used for is narrowband FM (12.5KHz channel spacing). 
The TK-715 uses a 12.8MHz TCXO and a frequency step size of 6.25KHz. to figure out the divisor 
we have to do some math: 

12.8MHz (our TCXO) / .00625MHz (our 6.25KHz step size in MHz) = 2048  

To change this to a 5KHz step size we need to find our divisor 

12.8MHz (our TCXO) / .00500MHz (our desired step size in MHz) = 2560  

 The above 2048 (6.25KHz step size) is in decimal, in hex that would be 0800- so doing a search 
we find our 6.25KHz step size starting at address 7FEAh. We need to change this step size to 
5KHz which we found above to be 2560 in decimal or “0A00” in hex. Edit the hex as circled 
below to be “0A00”. Save your changes after editing.  

 

 

 

7. Our last hex editing step will be adding frequencies which is one step you may want to think 
about in some depth. Since the radio will be running the rest of its life in test mode; we have 79 
channels that can be programmed in the radio. We can find the first test channel of 00001 
starting at location 06E0h as shown below; ; Channel 0 RX hex of “0000” and Channel 0 TX hex 
of “0000”.Channel 1 RX hex of “74B2” and Channel 1 TX hex of “88E2”. Channel 2 is followed 
shortly thereafter with a RX hex of “74B4” and a TX hex of “88E4”. Each channel is comprised of 
a RX Frequency and a TX Frequency. Channel 0 by default was never programmed with a 
frequency, but ensure you start your programming there. Each channel goes in succession one 
after another in a RX and TX pair on and on all the way up to test channel of 80.  

 

 
 
 



CH 1 RX frequency of 217.0125MHz which equates to 74B2 in hex 
217.0125MHz – 30.3MHz (first IF) = 186.7125MHz and therefore: 
186.7125MHz / .00625MHz (PLL Step Size in MHz) = 29874 dec or 74B2 hex  
 
CH 1 TX frequency of 219.0125MHz which equates to 88E2 in hex 
219.0125MHz / .00625MHz (PLL Step Size in MHz) = 35042 dec = 88E2 hex  

8. IMPORTANT NOTE: For channels that you want to leave blank (i.e. NO RX or TX Frequencies) 
program in all “F”’s. As shown in the picture below I have 24 channels programmed and starting 
at channel 25 through 80 I changed all the hex to “F”, so that the radio will not RX or TX out of 
band. This should NOT be done if you are using the radio in a repeater or as a link (see next step 
for explanation).  

 

9. To program in amateur radio frequencies please use the charts found at the end of this 
document. Please note that there are two charts- one for repeater frequency pairs, and one for 
simplex frequencies. If you are building a repeater or link radio where the TK-715 will have the 
same RX and TX frequencies use the simplex frequency chart. If you are going to be using the TK-
715 as a normal amateur radio with repeaters and simplex frequencies you will be using both 
charts. Please also note that if you are going to be making a repeater receiver, 
transmitter/exciter, or link radio then it would be best to program that one frequency (RX and 
TX hex) over and over channel 0 through 80 to prevent inadvertent channel changing to a 
different frequency via the front panel as the radio will power up on CH 00 by default- therefore 
you could also disconnect the rotary dial so it no longer functions.  
 



10. Reinstall your newly burned PROM and reassemble the front of the radio. On the top side of the 
radio in the left front portion, move jumper J2 to the “SET” (test) position. This MUST be done 
before proceeding! 
 

Hardware Modifications 

11. We need to remove the narrowband 455KHz IF filter and install a wideband IF filter. The TK-715 
was designed to be used on narrowband FM (12.5KHz) channel spacing, the amateur 220MHz 
band is, as we know, wideband FM and uses 25KHz channel spacing. If you are building a 
repeater exciter/transmitter then this step is not necessary. Remove the Murata CFWM455G IF 
filter by de-soldering the input and output terminals and then each of the 3 ground terminals. 
After removal, install our newly procured Murata CFWM455F IF Filter.  

 

 

 

 

 

 

 

 



12. We now need to install a tone encoder and get rid of the open squelch. We need to cut a trace 
on the bottom side of the radio which runs from the pad located in between R58 and R59 to the 
terminal “AF MUTE”. After cutting this trace as shown below, we need to run a jumper from the 
terminal labeled “SC” to the junction located between R58 and R59 SMD resistors as shown 
pictured below.  
 

 

 

 
 

 

 



13. Shown below is a Com-Spec TS-32P tone encoder board. Power is supplied to the TS-32P board 
via the radio- on the underside of the main board. +13.8 is labeled “B”, Ground is labeled “E” 
and tone injection is labeled “MDM”. Wiring from the TS-32P to the radio is shown in the picture 
above in step 10. After Installing the tone board set the tone to 151.4Hz, adjust the level 
potentiometer all the way down.  

 

 

 

 

 

 

 

 

 

 



Radio Alignment 

Using a service monitor we need to adjust the radio for wideband ham use on 222-225MHz. Use the 
frequency of 223.5000MHz (1.25m National Calling Frequency- no doubt you programmed this in your 
PROM right?) OR use the receive or transmit frequency of your repeater or link if that is its intended use.  
 

 
 
Transmitter Adjustments 

• Ensure the radio is on frequency and if not adjust the vari-cap on the TCXO (12.800MHz) 
until the radio is on frequency 

• Adjust the power out of the radio for 15W into a 50 Ohm dummy load by adjusting VR6 
• Adjust the maximum deviation by injecting a 1000Hz tone at 50mV into the mic line and 

adjusting the max deviation for ~4.1KHz using VR5 (with no subaudible tone present from 
your tone encoder board) 

• VR4 is the mic gain adjustment and should not need to be adjusted 
• With no tone being injected into the mic connector adjust the potentiometer on your 

tone encoder board for 750Hz (this is your subaudible tone level) 

 

 

 

 



Receiver Adjustments 

• Inject a signal on 223.5000MHz (or your repeater receive frequency), with a tone of 
1000Hz, at 3KHz deviation, with a level at approx. 110dBm- the receiver should open up 
and be noisy- if not increase the level of your signal generator until it opens up the 
receiver- but the signal should be noisy. In order starting from L1 then proceeding on to 
L2, L3, and finally L4 adjust for maximum 12dB SINAD value, keep repeating the 
adjustment slowly and carefully staring at L1 and ending at L4 until no performance 
increase is seen.   

• L6; the MCF, should NOT need any adjustment 
• Adjust the squelch using VR2; set your signal generator on 223.5000MHz to your 12dB 

SINAD point with 1000Hz tone at 3KHz deviation, adjust VR2 so that it opens, shut off 
your signal generator and the squelch should close, if not repeat until you are happy with 
the squelch operation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

RX Freq Dec Hex TX Freq Dec Hex RX Freq Dec Hex TX Freq Dec Hex
223.6000 38660 9703 222.0000 44400 AD70 224.3000 38800 9790 222.7000 44540 ADFC
223.6200 38664 9708 222.0200 44404 AD74 224.3200 38804 9794 222.7200 44544 AE00
223.6400 38668 970C 222.0400 44408 AD78 224.3400 38808 9798 222.7400 44548 AE04
223.6600 38672 9710 222.0600 44412 AD7C 224.3600 38812 979C 222.7600 44552 AE08
223.6800 38676 9714 222.0800 44416 AD80 224.3800 38816 97A0 222.7800 44556 AE0C
223.7000 38680 9718 222.1000 44420 AD84 224.4000 38820 97A4 222.8000 44560 AE10
223.7200 38684 971C 222.1200 44424 AD88 224.4200 38824 97A8 222.8200 44564 AE14
223.7400 38688 9720 222.1400 44428 AD8C 224.4400 38828 97AC 222.8400 44568 AE18
223.7600 38692 9724 222.1600 44432 AD90 224.4600 38832 97B0 222.8600 44572 AE1C
223.7800 38696 9728 222.1800 44436 AD94 224.4800 38836 97B4 222.8800 44576 AE20
223.8000 38700 972C 222.2000 44440 AD98 224.5000 38840 97B8 222.9000 44580 AE24
223.8200 38704 9730 222.2200 44444 AD9C 224.5200 38844 97BC 222.9200 44584 AE28
223.8400 38708 9734 222.2400 44448 ADA0 224.5400 38848 97C0 222.9400 44588 AE2C
223.8600 38712 9738 222.2600 44452 ADA4 224.5600 38852 97C4 222.9600 44592 AE30
223.8800 38716 973C 222.2800 44456 ADA8 224.5800 38856 97C8 222.9800 44596 AE34
223.9000 38720 9740 222.3000 44460 ADAC 224.6000 38860 97CC 223.0000 44600 AE38
223.9200 38724 9744 222.3200 44464 ADB0 224.6200 38864 97D0 223.0200 44604 AE3C
223.9400 38728 9748 222.3400 44468 ADB4 224.6400 38868 97D4 223.0400 44608 AE40
223.9600 38732 974C 222.3600 44472 ADB8 224.6600 38872 97D8 223.0600 44612 AE44
223.9800 38736 9750 222.3800 44476 ADBC 224.6800 38876 97DC 223.0800 44616 AE48
224.0000 38740 9754 222.4000 44480 ADC0 224.7000 38880 97E0 223.1000 44620 AE4C
224.0200 38744 9758 222.4200 44484 ADC4 224.7200 38884 97E4 223.1200 44624 AE50
224.0400 38748 975C 222.4400 44488 ADC8 224.7400 38888 97E8 223.1400 44628 AE54
224.0600 38752 9760 222.4600 44492 ADCC 224.7600 38892 97EC 223.1600 44632 AE58
224.0800 38756 9764 222.4800 44496 ADD0 224.7800 38896 97F0 223.1800 44636 AE5C
224.1000 38760 9768 222.5000 44500 ADD4 224.8000 38900 97F4 223.2000 44640 AE60
224.1200 38764 976C 222.5200 44504 ADD8 224.8200 38904 97F8 223.2200 44644 AE64
224.1400 38768 9770 222.5400 44508 ADDC 224.8400 38908 97FC 223.2400 44648 AE68
224.1600 38772 9774 222.5600 44512 ADE0 224.8600 38912 9800 223.2600 44652 AE6C
224.1800 38776 9778 222.5800 44516 ADE4 224.8800 38916 9804 223.2800 44656 AE70
224.2000 38780 977C 222.6000 44520 ADE8 224.9000 38920 9808 223.3000 44660 AE74
224.2200 38784 9780 222.6200 44524 ADEC 224.9200 38924 980C 223.3200 44664 AE78
224.2400 38788 9784 222.6400 44528 ADF0 224.9400 38928 9810 223.3400 44668 AE7C
224.2600 38792 9788 222.6600 44532 ADF4 224.9600 38932 9814 223.3600 44672 AE80
224.2800 38796 978C 222.6800 44536 ADF8 224.9800 38936 9818 223.3800 44676 AE84

Kenwood TK-715 Repeater Frequency Pairs to Hex Chart 



 

RX Freq Dec Hex TX Freq Dec Hex RX Freq Dec Hex TX Freq Dec Hex
223.0000 38540 968C 223.0000 44600 AE38 223.7000 38680 9718 223.7000 44740 AEC4
223.0200 38544 9690 223.0200 44604 AE3C 223.7200 38684 971C 223.7200 44744 AEC8
223.0400 38548 9694 223.0400 44608 AE40 223.7400 38688 9720 223.7400 44748 AECC
223.0600 38552 9698 223.0600 44612 AE44 223.7600 38692 9724 223.7600 44752 AED0
223.0800 38556 969C 223.0800 44616 AE48 223.7800 38696 9728 223.7800 44756 AED4
223.1000 38560 96A0 223.1000 44620 AE4C 223.8000 38700 972C 223.8000 44760 AED8
223.1200 38564 96A4 223.1200 44624 AE50 223.8200 38704 9730 223.8200 44764 AEDC
223.1400 38568 96A8 223.1400 44628 AE54 223.8400 38708 9734 223.8400 44768 AEE0
223.1600 38572 96AC 223.1600 44632 AE58 223.8600 38712 9738 223.8600 44772 AEE4
223.1800 38576 96B0 223.1800 44636 AE5C 223.8800 38716 973C 223.8800 44776 AEE8
223.2000 38580 96B4 223.2000 44640 AE60 223.9000 38720 9740 223.9000 44780 AEEC
223.2200 38584 96B8 223.2200 44644 AE64 223.9200 38724 9744 223.9200 44784 AEF0
223.2400 38588 96BC 223.2400 44648 AE68 223.9400 38728 9748 223.9400 44788 AEF4
223.2600 38592 96C0 223.2600 44652 AE6C 223.9600 38732 974C 223.9600 44792 AEF8
223.2800 38596 96C4 223.2800 44656 AE70 223.9800 38736 9750 223.9800 44796 AEFC
223.3000 38600 96C8 223.3000 44660 AE74 224.0000 38740 9754 224.0000 44800 AF00
223.3200 38604 96CC 223.3200 44664 AE78 224.0200 38744 9758 224.0200 44804 AF04
223.3400 38608 96D0 223.3400 44668 AE7C 224.0400 38748 975C 224.0400 44808 AF08
223.3600 38612 96D4 223.3600 44672 AE80 224.0600 38752 9760 224.0600 44812 AF0C
223.3800 38616 96D8 223.3800 44676 AE84 224.0800 38756 9764 224.0800 44816 AF10
223.4000 38620 96DC 223.4000 44680 AE88 224.1000 38760 9768 224.1000 44820 AF14
223.4200 38624 96E0 223.4200 44684 AE8C 224.1200 38764 976C 224.1200 44824 AF18
223.4400 38628 96E4 223.4400 44688 AE90 224.1400 38768 9770 224.1400 44828 AF1C
223.4600 38632 96E8 223.4600 44692 AE94 224.1600 38772 9774 224.1600 44832 AF20
223.4800 38636 96EC 223.4800 44696 AE98 224.1800 38776 9778 224.1800 44836 AF24
223.5000 38640 96F0 223.5000 44700 AE9C 224.2000 38780 977C 224.2000 44840 AF28
223.5200 38644 96F4 223.5200 44704 AEA0 224.2200 38784 9780 224.2200 44844 AF2C
223.5400 38648 96F8 223.5400 44708 AEA4 224.2400 38788 9784 224.2400 44848 AF30
223.5600 38652 96FC 223.5600 44712 AEA8 224.2600 38792 9788 224.2600 44852 AF34
223.5800 38656 9700 223.5800 44716 AEAC 224.2800 38796 978C 224.2800 44856 AF38
223.6000 38660 9704 223.6000 44720 AEB0 224.3000 38800 9790 224.3000 44860 AF3C
223.6200 38664 9708 223.6200 44724 AEB4 224.3200 38804 9794 224.3200 44864 AF40
223.6400 38668 970C 223.6400 44728 AEB8 224.3400 38808 9798 224.3400 44868 AF44
223.6600 38672 9710 223.6600 44732 AEBC 224.3600 38812 979C 224.3600 44872 AF48
223.6800 38676 9714 223.6800 44736 AEC0 224.3800 38816 97A0 224.3800 44876 AF4C

Kenwood TK-715 Simplex Frequencies to Hex Chart 


