
Page 1 of 9 
 

M-PA 101 

Part #3: What To Look For… 
By Mark Cobbeldick, KB4CVN    2014-10-27 

COMPONENT INTRODUCTION: 

When looking for a place to start, it can be convenient to start with a complete, functional radio.  

A known good radio to follow as a guide to construct additional radios.  This is handy for 

newcomers to the model, and especially for those who have never attempted this level of 

building from pieces. 

When looking for a used radio in various sales venues on the internet, Hamfests or even yard 

sales, it helps to known what you are looking at.  M-PA radios were sold with one of two different 

designations on the rear-cover factory label:  COMBINATION NUMBERS, and PACKAGE 

NUMBERS. 

 Combination Numbers can usually be decoded using the table below. 

 Package Numbers were a massive numbering scheme to cover any and every 

possible sales configuration the radio could be sold, consisting of several thousand 

numbers, which not only included the radio, but chargers, batteries and accessories. 

 

As an example, a 136-150.8 MHz bandsplit radio, 6 watt RF output power, with a System 

Keypad (16-Button), configured for EDACS Trunking, would have a PACKAGE NUMBER of 

PAGTA6, but would have a COMBINATION NUMBER of  PAG00X.    

 

Confusing?  YES, it can be at times. 

We only need to be concerned with the first four (4) digits in either number.   

Since the radio is not being sold new, the additional digits from 5 to 8 really have no meaning for 

your building project. 

However, if considering digital voice operation, Digit 9 becomes quite important. 
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DIGIT 

1&2 
DIGIT 3 DIGIT 4 DIGIT 5 DIGIT 6 DIGIT 7 DIGIT 8 DIGIT 9 

PRODUCT 

CODE 
FREQUENCY CONTROLLER KEYPAD 

POWER 

SOURCE 
PROGRAMMING OPTION 

Encrypt/ 

Decrypt 
Option 

PA [N/A] 
68-88 MHZ 

A 
Aegis 

Conv. 

B 

MTL 

Basic 

X 

NO 

BATTERY 

Ø 

CUSTOMER 

Ø 

NONE 

E 

VGE 

(Aegis) 

  
G 

136-150.8 

MHz 

E 

Aegis 

EDACS 

D 

4 Button 

Scan 

  1 

FACTORY 

4 

Int. Safe 

Grp. C 

G 

DES 
(Voice 

Guard) 

  
H 

146-162 

MHz 

C 

Conv. 

M 

MTL 

(Select) 

      
S 

DES 

(Aegis) 

  
J 

157-174 

MHz 

T 

(Trunked) 

EDACS 

P 

16 

Button 
(System) 

      

V 

VGE 

(Voice 
Guard) 

  
P 

403-423 
MHz 

  
S 

Standard 
(Select) 

        

  
U 

450-470 

MHz 

  

T 

MTL 

12-
Button 

        

  
V 

470-492 

MHz 

            

  

W 

485-505 
MHz 

(Taiwan) 

            

  
X 

492-512 

MHz 

            

  
Z 

806-870 

MHz 

            

  
9 

896-941 

MHz 

            

 

TABLE 1 – Simplified Model Number Breakdown 
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Hopefully the above table is not too awfully confusing.  I will show photographs of several factory 

id plates to give you a better idea as what to be looking for. 

The next step is to decide what frequency band you desire to build… 

If Amateur Radio operation is of prime importance, then looking at 2-meters and 70 centimeters 

will be your first choice. 

BANDSPLITS: 

If going onto the two meter band, either the 136-150.8 or the 146-162 MHz bandsplits will work.   

My personal choice for the 144-148 MHz band is the 146-162 MHz model.  With overlapping 

frequency coverage, you can get the full 144-148 band plus 162 MHz weather broadcasts. 

The radio’s hardware will function without issue a couple of megahertz above and below the 

design bandsplit.  The trick is programing the radio.  Normally, the software will prohibit you 

from going outside the ‘specified’ bandsplit.  Frequency entry is done using the <ENTER> or 

<TAB> keys on the computer.  To enter a slightly out-of-band frequency, an alternate keystroke 

pattern is required:  CTRL E.  By holding down the <CTRL> button and depressing the <E> key, 

the odd frequency will enter.    More on this topic in a later installment devoted to programming. 

For common 70 centimeter (440-450 MHz) amateur band, going with the 450-470 MHz bandsplit 

is your only real option.   

 470 and above radios will not slide that far down in frequency.   

 And the 406-423 MHz radio can’t go far enough up in frequency.  

220-225 Bandsplit: 

The 220 Amateur Band was covered through heavily modified radios built from “J” back covers 

(157-174 MHz).  To my knowledge, only six of these hand-built radios ever existed.   

406-423 Bandsplit: 

Regarding the 406-423 MHz radios, don’t forget that the Amateur band extends down to 420 

MHz, and a number of Amateur Radio operators have started using this underused chunk of 

spectrum for FM voice communications.  This equates to semi-private, in-band, comms.  Scanner 

hobbyists never think to look LOW in the band for FM comms. 

 

There has always been a fear propagated by the Amateur Television (ATV) crowd that any 

voice operation in THEIR band (420-432 MHz) would cause catastrophic disruption to television 

transmissions between Amateurs.   But in the several decades of on-air activity by FM’ers in the 

420-426 MHz frequency range, the reality of interference has been the ATV signals have trashed 

the FM operations.   

180-Degrees opposite from their fear…   
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FM operation in the 420 band has been quite successful, and there are now a few dozen 

repeaters coordinated and in daily operation on the band.  (I owned the one in Lynchburg, 

Virginia [420.050 out, 426.050 in, 136.5 Hz tone] before I donated it to the local club in 2008. It 

remains on the air today.) 

 

BUY vs. BUILD: 

So far, it had been a simple affair of finding the correct radio bandsplit, and programming to your 

needs and desires. 

But what if you want something a bit different?  Or, you cannot find the correct complete radios 

for your need.  Then you are going resort to build a radio from various pieces.   

In the case of radios for the 33 Centimeter Amateur Band (902-928 MHz), building from parts is 

the only route to a functional radio.  This is especially true if you want either a Keypad 

Programming or digital voice version.  The ‘stock’ 900 MHz control/logic board does not support 

the required firmware for key board programming (KBP) or digital voice.  But a 900 MHz rear 

cover assembly mated to an M-PA front cover assembly containing an Ø81 control/logic board 

does allow you these options.   Please don’t be intimidated by the prospect of this.   

…Yes, it requires a bit more effort and skill than simply acquiring a complete and functional radio, 

which only requires programing.  But it can also be a heck of a lot of fun to do.  And by doing so, 

you will have a much deeper understanding of the bits and pieces of the radio.  And possibly 

most important, the ability to troubleshoot and repair one at the module level, and return to 

service in a post-disaster scenario! No different than learning how to fix your water system or 

your vehicle.  Just how to fix the radio to the ASSEMBLY level.  In the military, this is often 

referred to as ‘Swap-tronics’.  If an assembly an goes bad.  You swap it for a good one.   Hence, 

the importance of SPARE PARTS! 

 

Back in the 1990’s, when I was hired to be a Product Support Technician at the factory, in the 

Technical Assistance Center for customers and two-way radio service shops across the 

country, I needed sample radios to support my position.  Instead of my manager handing me 

some nice shiny new radios, hot off of the assembly line.  He handed me several large plastic 

tote pans full of various parts, with his instructions to “BUILD MY OWN DAMM RADIOS!”  Yep, 

first day on the job and it is ‘Sink or Swim Time’ already…   

So, I proceeded to cobble together my radios.   

Given my last name (Cobbeldick), coupled with the twisted sense of humor of my coworkers, 

the end-result of my hard efforts became known as a “Cobbeldick-ed” together radio, a 

humorous term which followed these radios until I retired in 2012.    

At least they quit calling them a Frankenstein radio. 
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Hard lessons, but lessons learned well, that hopefully in this series of written 

installments I can pass along to you the knowledge to build your own equipment.   

 

MODEL TIER CONFIGURATION ‘PUNCH HOLES’: 

One last thing to be looking for is the radio’s FRONT COVER and KEYPAD, or lack of it.  You will 

basically find four styles of the front cover. 

 Select Model, no keypad 

 Scan Model, simple 4-button keypad 

 System Model, full function keypad 

 MTL 

The keypad is upgradable or down gradable, depending on your specific requirements. 

Initially in the factory, there were two little holes underneath the keypad.  Under these holes 

were two foil traces in the front cover’s flex assembly.  By punching-out you cut the electrical 

connection in the flex circuit underneath.  This determined by hardware what the model of the 

radio was to be. 

 

 

IMAGE 1 – Front Cover Model Selection Punch Holes 
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IMAGE 2 – Front Cover Model Selection Punch Holes 

 

 If both holes are NOT punched-out, the radio is an M-PA SYSTEM MODEL, with a 

full keypad. 

 If the bottom hole was punched-out, the radio is a M-PA SCAN Model, with a 4-

button keypad 

 If the top hole was punched-out, the radio is a M-PA Select Model, without a 

keypad. 

 If both holes were punched-out, the radio is a MTL model, without display or 

keypad.  (They are actually both there and functional, just covered with blank 

plates.) 

Sometime after about 1997, nobody at the factory bothered to punch the holes any longer. 

If you have a radio with both wires intact behind the punch holes, you radio can be configured as 

any version keypad (System, Scan or Select).   

If you have a hole punched out, all is not lost.  By removing the Control Logic board, and 

soldering a simple wire jumper across the break on the front assembly flex, you can restore the 

missing link. 

The four different tiers of radio keypad will also be encountered in the programming of the radio, 

and in the electronic configuration file, which is referred to as TRACKING DATA, and controls the 

RF Power Output, Squelch, Deviation.  More on this topic in a later installment devoted to 

programming. 



Page 7 of 9 
 

MODEL PLATE PHOTOGRAPHS: 

 

 

 

 

 

Date Code and Digital Option Code: 

The manufactuered date code on the label is:  

“94194”, which translates to:  1994, 19th week in year, 

4th day of week. 

The Two-Letter Code in the upper-right corner is the 

digial voice board confuguration.  Here is the break-

down of these codes: 

 

VG - VoiceGuard w/DES encryption 

VV - VoiceGuard w/VGE encryption 

 

VA - AEGIS Unencrypted Digital 

VE - AEGIS &  VoiceGuard w/VGE encryption 

VS - AEGIS &  VoiceGuard w/DES encryption 

VU - AEGIS &  VoiceGuard w/VGS (User Defined) encryption 

 

Here is a good example of what you will find on 

the rear cover of an M-PA radio. 

 

In this photo the all-important “COMB” 

(combination) number can be seen.  This radio is 

a: PAUCPX.  The “U” equals 450-470 MHz 

bandsplit. 

Inside of the silver colored plate were the belt clip 

attaches, I have written in with a black marker: 

‘440’ for 440 MHz band, and ‘KBP’ to designate 

that this radio is loaded with KEY BOARD 

PROGRAM (HamFlash) firmware. 

The number ‘442’ in RED is my rather crude 

method of an equipment inventory control 

number.  Simple, but it works. 
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A few more variations of model plates you will likely encounter: 
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FINAL THOUGHTS AND SUGGESTIONS: 

 Have a rough plan of what you want to have as the finished project.   

 Don’t be afraid to change it mid-stream. 

 Plan on having a few additional radios on hand as component source radios, often known 

as a Part Queen Radio.  This is not too different than having a non-running junk car (or 

two) to rob parts off of to keep your primary vehicle road worthy and functional. 

 Decide to have one or more KEYPAD BOARD PROGRAMMABLE (KBP’s) in your stash, how 

many and what bandsplits?   

o Keep in mind, KBP firmware does not support digital voice operation. 

o KBP limits the radio to 48 channels memory channels, which must be manually 

entered into four banks of sixteen channels.    

o Normal firmware supports up to 192 channels which are loaded in a couple of 

seconds via the DOS software application, and does support digital voice operation. 

 What I did when considering this topic was: 

o My 136-150.8 MHz radios, dedicated them exclusively to Amateur Radio operation 

on the 2-Meter band, and configured them with KBP firmware.  

o The 146-162 MHz radios, loaded regular firmware, digital boards installed, and 

program them via the DOS software for Amateur Radio frequencies, MURS 

channels, and all seven NOAA Weather channels on 162 MHz. 

o The 440-470 MHz radios, I have two radios loaded with KBP firmware, with the rest 

loaded with regular firmware and programmed with DOS software. 

o The 896-941 MHz radios, I have two radios loaded with KBP firmware, with the rest 

loaded with regular firmware, digital boards installed, and programmed with 

‘altered’ DOS software. (More on the 900 MHz band radios in its own installment.) 


