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1. VHF Low to Six Meters


This section details the processes required in converting a T71RTN 42MHz-50MHz Motorola MICOR mobile radio to operate in the six meter amateur band. The conversions are documented by assembly part number, and are applicable to assemblies of that part number found in base stations, also. You must begin with a functional 42MHz-50MHz radio. Otherwise, consult the manual for information on converting radios of another cut to the high cut (42MHz-50MHz). For your convenience, a chart is included in the following section detailing conversion from mid cut (36MHz-42MHz) to high cut.


Alternative methods for modification are shown which use fewer replacement parts than the primary method. I discourage the use of the alternative methods because they permanently alter the configuration of some parts which are becoming more expensive to buy and harder to find. However, if the technician doesn’t mind not being able to “back-convert” to original (commercial) configuration, the alternate conversion methods will work equally as well as the primary methods.
1.1. Receiver Modification


This section describes the modification of a high-cut receiver assembly number TLB6864B (extended) or TLB6854B (non-extended). The extended circuits, where present, are not modified, and the extended circuits are tuned for 49.8MHz.


The receivers in the low band radios use K1003 channel elements for the crystals. I have found that one may use the K1005 channel elements from high band MICOR radios interchangeably without any modification.


NOTE!: If you wish your receiver to be a carrier squelch model, remove any PL or DPL board from the audio / squelch assembly and ensure that jumper JU201 is installed.


Modify the receiver as shown in the table on the next page:

	Designator
	Replace With
	Description

	C108
	22pf
	Capacitor, 5%, 500V silver mica

	C109
	62pf
	Capacitor, 5%, 500V silver mica

	C110
	62pf
	Capacitor, 5%, 500V silver mica

	C113
	18pf
	Capacitor, 5%, 500V silver mica

	C114
	120pf
	Capacitor, 5%, 500V silver mica

	C116
	18pf
	Capacitor, 5%, 500V silver mica

	C118
	18pf
	Capacitor, 5%, 500V silver mica

	C120
	18pf
	Capacitor, 5%, 500V silver mica

	C122
	3pf
	Capacitor, 0.25pf, NPO

	C125
	33pf
	Capacitor, 5%, 500V silver mica

	C127
	33pf
	Capacitor, 5%, 500V silver mica


1.1.1. Alternate Receiver Modification


The receiver may be modified with fewer parts, but requires some permanent alteration to an RF coil which will make it more difficult to return the radio to it’s stock condition. The coil is L105, and the technician must remove one full turn from the top of this coil. The top is the end of the coil furthest away from the circuit board.


After modifying the coil, replace the indicated parts in the receiver strip as shown in the table below:

	Designator
	Replace With
	Description

	C108
	39pf
	Capacitor, 5%, 500V silver mica

	C109
	68pf
	Capacitor, 5%, 500V silver mica

	C116
	20pf
	Capacitor, 5%, 500V silver mica

	C118
	20pf
	Capacitor, 5%, 500V silver mica

	C120
	20pf
	Capacitor, 5%, 500V silver mica

	C122
	2pf
	Capacitor, 5%, 500V silver mica

	C125
	33pf
	Capacitor, 5%, 500V silver mica

	C127
	33pf
	Capacitor, 5%, 500V silver mica


1.2. Transmitter Modification


This section describes the modification of two different types of high-cut exciter, the TLB8164A (or earlier version: TLB6834A), and the TLB8174A / TLB8274A.

1.2.1. Channel Elements

The TLB8164A uses the K1004 channel element for the crystals. I have found that the K1007 channel elements used in high band MICORs, when modified, will work in place of the harder to find K1004. The modification is minor, refer to the diagram and table below for instructions.
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	Designator
	Description

	C1
	Variable capacitor 3.5pf-14pf NPO

	C2
	Capacitor, 190pf,  500V silver mica

	C3
	Capacitor, 220pf, 500V silver mica

	C4
	Capacitor, 20pf, ceramic

	C5
	Capacitor, 0.01f, ceramic

	C6
	Capacitor, 7pf NPO

	C7
	Capacitor, 9.5pf NPO

	C8
	Capacitor?

	Q1
	Transistor, NPN silicon, M9571

	R1
	Resistor, 10k, 1/4W 5% carbon

	R2
	Resistor, 10k, 1/4W 5% carbon

	R3
	Resistor, 2.2k, 1/4W 5% carbon

	RT1
	Thermistor



To modify the K1007 to work as a K1004, simply remove the cover and crystal to gain access to resistors R1 through R3. If R1 and R2 are 4.7k, change them to 10k. If R3 is not 2.2k, change it to 2.2k. Install the new crystal and replace the cover. Tune the element per the factory instructions.

1.2.2. 8160A Series Exciter

NOTE!: If you wish your exciter to be without PL or DPL subaudible tones, remove any PL or DPL board from the exciter board and ensure that jumper JU405 is in place. JU405 shorts exciter pins 8 and 10 together.


WARNING!: Information for capacitors C456 and C459 on the TLB8160A series exciters is wrong in manual part number 68P81008E35-N. In the chart on page 10-19, the information labeled C456 is actually for C459. The correct information for C456 is shown in the “REVISIONS” on the back side of page 10-19. Ignore the information  for C459 in the chart on page 10-19.

The 8164A is normally found in mobile radio applications. It is a straight X6 multiplier using the K1004 channel element. Modify them as shown in the table on the next page:

	Designator
	Replace With
	Description

	C425
	18pf
	Capacitor, 5%, 500V silver mica

	C429
	18pf
	Capacitor, 5%, 500V silver mica

	C430
	90pf
	Capacitor, 5%, 500V silver mica

	C432
	5pf
	Capacitor, 0.25pf, NPO

	C434
	240pf
	Capacitor, 5%, 500V silver mica

	C435
	150pf
	Capacitor, 5%, 500V silver mica

	C438
	68pf
	Capacitor, 5%, 500V silver mica

	C441
	82pf
	Capacitor, 5%, 500V silver mica

	C442
	200pf
	Capacitor, 5%, 500V silver mica

	C444
	56pf
	Capacitor, 5%, 500V silver mica

	C445
	62pf
	Capacitor, 5%, 500V silver mica

	C446
	2pf
	Capacitor, 0.25pf, NPO

	C448
	33pf
	Capacitor, 5%, 500V silver mica

	C449
	100pf
	Capacitor, 5%, 500V silver mica

	C451
	91pf
	Capacitor, 5%, 500V silver mica

	C452
	47pf
	Capacitor, 5%, 500V silver mica

	C453
	2pf
	Capacitor, 0.25pf, NPO

	C455
	39pf
	Capacitor, 5%, 500V silver mica

	C456
	160pf
	Capacitor, 5%, 500V silver mica



TLB8164A (mobile) Modification Parts
1.2.3. 8170A Series Exciter

The TLB8174A / 8274A is more commonly found in base station applications, as it uses more stable and precise channel elements, the KXN1028B. The KXN1028B also functions as a part of the modulator circuit. These exciters are using a X3 multiplier, and are usually interchangeable (but not always, depending on application) with the X6 multipliers mentioned earlier.


Modify them in accordance with the table on the next page:

	Designator
	Replace With
	Description

	C430
	80pf
	Capacitor, 5%, 500V silver mica

	C432
	160pf
	Capacitor, 5%, 500V silver mica

	C433
	140pf
	Capacitor, 5%, 500V silver mica

	C438
	24pf
	Capacitor, 5%, 500V silver mica

	C440
	30pf
	Capacitor, 5%, 500V silver mica

	C441
	51pf
	Capacitor, 5%, 500V silver mica

	C444
	75pf
	Capacitor, 5%, 500V silver mica

	C445
	43pf
	Capacitor, 5%, 500V silver mica

	C448
	24pf
	Capacitor, 5%, 500V silver mica

	C449
	120pf
	Capacitor, 5%, 500V silver mica

	C452
	27pf
	Capacitor, 5%, 500V silver mica

	C453
	110pf
	Capacitor, 5%, 500V silver mica

	C454
	2.0pf
	Capacitor, 0.25pf, NPO

	C456
	27pf
	Capacitor, 5%, 500V silver mica

	C457
	43pf
	Capacitor, 5%, 500V silver mica

	C459
	75pf
	Capacitor, 5%, 500V silver mica

	C461
	75pf
	Capacitor, 5%, 500V silver mica


TLB8174A (base) Modification Parts
1.2.4. Alternate Exciter Modification


This modification applies to the TLB8164A exciter only, and requires no substitute parts at all. However, permanent changes are made to four RF coils using this modification, and they cannot be “un-done” to return the radio to it’s stock configuration. As the MICORs become a more mature product, parts from Motorola are becoming harder (and more expensive) to get. The technician should take this into consideration when deciding which modification procedure to use.


This modification simply requires the removal of one complete turn off the top of each coil. Coils L405, L406, L407, and L408 are involved. The top of the coil is the end farthest away from the circuit board.

2. VHF Low, Mid Cut to High Cut


This section documents the conversion of a mid-cut (36MHz-42MHz) transceiver to a high-cut (42MHz-50MHz). The technician will find a copy of the factory service manual necessary in locating the parts referred to in this section.
2.1. Receiver


All parts listed below are required for the mid-cut to high-cut conversion of a receiver. Beware, however, that those listed in italics type will be changed again in the conversion to six meters, and thus should not be considered in the changes mentioned here if conversion to six meters is the goal. Descriptions shown in bold type are Motorola part numbers.

	Designator
	Replace With
	Description

	C107
	1.5pf
	Capacitor,  5%, 500V

	C108
	47pf
	Capacitor,  5%, 500V N80

	C109
	90pf
	Capacitor,  5%, 500V

	C113
	27pf
	Capacitor,  5%, 500V NPO

	C114
	160pf
	Capacitor,  5%, 500V

	C115
	1.2pf
	Capacitor,  5%, 500V

	C116
	24pf
	Capacitor,  5%, 500V NPO

	C117
	0.82pf
	Capacitor,  5%, 500V

	C118
	24pf
	Capacitor,  5%, 500V NPO

	C119
	0.75pf
	Capacitor,  5%, 500V

	C120
	24pf
	Capacitor,  5%, 500V NPO

	C121
	0.82pf
	Capacitor,  5%, 500V

	C122
	5pf
	Capacitor,  0.25pf, 500V N16\50

	C125
	43pf
	Capacitor,  5%, 500V NPO

	C127
	51pf
	Capacitor,  5%, 500V N80

	C129
	1500pf
	Capacitor,  10%, 100V

	C301
	0.75pf
	Capacitor,  5%, 500V

	C302
	32pf
	Capacitor,  5%, 500V NPO

	C303
	100pf
	Capacitor,  5%, 500V

	C304
	47pf
	Capacitor,  5%, 500V N80

	C310
	36pf
	Capacitor,  5%, 500V NPO

	C311
	220pf
	Capacitor,  5%, 500V

	C314
	36pf
	Capacitor,  5%, 500V NPO

	C315
	220pf
	Capacitor,  5%, 500V

	C319
	43pf
	Capacitor,  5%, 500V NPO

	C320
	120pf
	Capacitor,  5%, 500V

	L104
	RF coil
	24 84115B13

	L105
	RF coil
	24 84113B01

	L106
	RF coil
	24 84113B01

	L107
	RF coil
	24 84113B01

	L122
	0.30H
	24 84270C01

	L304
	RF coil
	24 84115B06

	L305
	RF coil
	24 84115B09



Note also that designators shown in the 300 series are for “extended” receivers, and these parts will not be present in non-extended receivers.

2.2. Transmitter

2.2.1. Exciter


All parts listed below are required for the mid-cut to high-cut conversion of an TLB8163A exciter to a TLB8164A. Beware, however, that those listed in italics type will be changed again in the conversion to six meters, and thus should not be considered in the changes mentioned here if conversion to six meters is the goal.
	Designator
	Replace With
	Description

	C421
	15pf
	Capacitor,  5%, 500V NPO

	C424
	4.0pf
	Capacitor,  5%, 500V NPO

	C425
	20pf
	Capacitor,  5%, 200V NPO

	C429
	20pf
	Capacitor,  5%, 200V NPO

	C430
	140pf
	Capacitor,  5%, 500V

	C432
	7.5pf
	Capacitor,  0.5pf, 500V NPO

	C434
	390pf
	Capacitor,  5%, 500V

	C435
	240pf
	Capacitor,  5%, 500V

	C438
	110pf
	Capacitor,  5%, 500V

	C439
	4.7pf
	Capacitor,  0.5pf, 500V NPO

	C441
	130pf
	Capacitor,  5%, 500V

	C442
	330pf
	Capacitor,  5%, 500V

	C444
	91pf
	Capacitor,  5%, 500V

	C445
	100pf
	Capacitor,  5%, 500V

	C448
	51pf
	Capacitor,  5%, 500V

	C449
	160pf
	Capacitor,  5%, 500V

	C451
	150pf
	Capacitor,  5%, 500V

	C453
	3.3pf
	Capacitor,  0.25pf, 500V NPO

	C455
	62pf
	Capacitor,  5%, 500V

	C459
	16pf
	Capacitor,  5%, 500V NPO

	C463
	0.0033f
	Capacitor,  10%, 100V

	R404
	2.2k
	Resistor, 5%, 1/4W

	R421
	2.2k
	Resistor, 5%, 1/4W

	R423
	1.2k
	Resistor, 5%, 1/8W

	R431
	18k
	Resistor, 10%, 1/4W

	R432
	180
	Resistor, 10%, 1/4W

	R433
	1k
	Resistor, 10%, 1/4W

	R436
	470
	Resistor, 5%, 1/4W

	R441
	1.5k
	Resistor, 5%, 1/4W


2.2.2. Power Amplifier
	Designator
	Replace With
	Description

	C502
	24-188pf
	Variable 175V

	C503
	24-188pf
	Variable 175V

	C505
	565pf
	Capacitor,  5%, 500V

	C510
	200pf
	Capacitor,  5%, 500V

	C513
	300pf
	Capacitor,  5%, 500V

	C517
	2pf
	Capacitor,  0.25pf, 500V NPO

	C518
	51pf
	Capacitor,  5%, 500V

	C519
	665pf
	Capacitor,  5%, 500V

	C525
	68pf
	Capacitor,  5%, 500V

	C526
	68pf
	Capacitor,  5%, 500V

	C527
	665pf
	Capacitor,  5%, 500V

	C528
	68pf
	Capacitor,  5%, 500V

	C538
	51pf
	Capacitor,  5%, 500V

	C539
	200pf
	Capacitor,  5%, 500V

	R501
	47
	Resistor, 10%, 1/4W

	R502
	1k
	Resistor, 10%, 1/4W

	R503
	100
	Resistor, 10%, 1/4W

	R504
	220
	Resistor, 10%, 1W

	R505
	2.7
	Resistor, 5%, 1/4W

	R510
	27
	Resistor, 10%, 1W

	R527
	100
	Resistor, 10%, 1/4W

	R530 / 531
	REMOVE
	


2.2.3. PA Filter and Matching Board


The antenna matching board requires that one RF choke (L602) be removed, and another RF choke (L601) be installed. The part number of the choke to be installed is 24 84212B02. However, the technician can remove two turns from the RF choke removed (L602) and use that as L601.


The harmonic filter Z501 shall have to be replaced. The high-cut version requires assembly TFB6024A. It is possible to modify the mid-cut version (TFB6023A) by removing turns from the coils within this assembly, but the procedure has not been finalized at the time of this printing. If the technician has a spectrum analyzer with a tracking generator at his disposal, try removing a turn from each coil in the assembly and then “spreading” the coils for proper bandpass and harmonic rejection.

3. VHF High to 220MHz


This section deals with the conversion of Tx3 series mobile radios to the 220MHz band and details the construction of a 30 watt 220MHz power amplifier to replace the stock high band PA with.
3.1. Receiver


These instructions apply to TLD8273A/B and TLD8274A/B receiver strips (150.8MHz to 174MHz). These instructions also apply to low cut receivers TLD8271A/B and TLD8272A/B (132MHz to 150MHz) unless otherwise noted. Be aware that the low cut receiver strips use high side injection instead of low side injection, and adjust the crystal formula shown below as required (+11.7 instead of -11.7). 


The receiver multiplication factor changes from a X9 to X12 with this conversion, using the 4th harmonic of the crystal frequency, instead of the 3rd. This requires a new crystal  formula fo = (fc - 11.7)  12, where fo is the crystal oscillating frequency and fc is the carrier (RF) frequency. International Crystal Manufacturing part number 161186 will provide the correct crystal type, ordering by carrier frequency (220MHz). You may want to specify a high  band  equivalent  frequency for another  crystal vendor using the formula fcequiv  = [{(fc220 - 11.7)  12}  9] + 11.7 where fcequiv is the equivalent high band operating frequency, and fc220 is the desired 220MHz operating frequency.


Modify the receiver by changing the following parts to the values shown. Use replacement parts of the same tolerances as the originals.

	Designator
	Low Side Injection

(150.8MHz - 174MHz)
	High Side Injection

(132MHz - 150MHz)

	C108
	27pf
	20pf

	C109
	39pf
	22pf

	C113
	2.2pf
	1.0pf

	C116
	2.2pf
	1.0pf

	R107
	12k
	12k




The helical resonators in the RF preselector will need to be modified. This requires the use of a propane torch or some equivalent device to heat the casting enough to remove the resonant coils from the casting. Use the following steps:

1. Remove the receiver strip from the RF deck.

2. Remove the RF preselector assembly from the receiver strip, being careful to disconnect the preselector output lead from the receiver strip.

3. Remove the cover from the preselector and, using the torch, remove the helical resonators from the preselector. Use caution when removing L101 and L105. L101 has a small connection from the top of the coil to the casting input connector, and L105 has a wire passing through the end of the casting from the coil.

4. Remove approximately three turns from each coil, L102 through L105, as shown in the diagram below. Remove only two turns from L101. Note: the 132MHz-150MHz receivers contain resonant coils which have one more turn than those shown in the diagram. Remove approximately four turns from these coils L102 through L105, only three turns from L101.

5. Replace the stock tuning screws for L102 through L104 with new ones (brass is preferable) which are 0.5 inches longer than stock.

6. Reassemble the preselector and replace it on the receiver strip. Remember to connect the output wire from the preselector to the receiver strip.

7. Replace the receiver strip in the RF deck.

8. Install a jumper between P904-7 and P904-14 to enable metering of L108 and L109 adjustments.


Use the tuning procedure in the service manual to tune the modified receiver to it’s new frequency. There should be no significant degradation in performance.
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3.2. Transmitter

3.2.1. Exciter


This procedure applies to the TLD8262A/B series exciter boards (150.8MHz - 174MHz). This information also applies to TLD8261A/B series exciters (132MHz - 150.8MHz) if you include a change of C438 to 43pf.


Modify the exciter by changing the following parts to the values shown. Use replacement parts of the same tolerances as the originals.

	Designator
	Value
	Designator
	Value

	C430
	68pf
	C447
	10pf

	C433
	150pf
	C448
	15pf

	C434
	120pf
	C451
	4.7pf

	C437
	20pf
	C452
	7.5pf

	C439
	22pf
	C455
	3.9pf

	C440
	51pf
	C456
	4.7pf

	C443
	15pf
	C458
	1.5pf

	C444
	12pf
	C460
	75pf



The crystal formula is the same for the modified exciter as it is for the stock exciter. International Crystal Manufacturing part number 161184Y will provide the correct crystal type, ordering by carrier frequency (220MHz). You may want to specify an “out of range” crystal. Also note that a crystal cut for a Midland 13-509 220MHz transceiver will work well enough for testing and pre-tuning purposes.


Tune the exciter in accordance with the factory tuning procedure, except that measurements and adjustments done using the Motorola test set or equivalent test equipment at the input to the power amplifier assembly should instead use a power meter connected to the exciter output, tuning for maximum power.

3.2.2. Power Amplifier Filters


There are two power amplifier filters in the MICOR VHF high band transceiver, the pre-amp filter (TFD611xA) and the post-amp filter (TFD610xA). Both of these filters may be used in a modified condition in the 220MHz radio. Both filters will need to be re-tuned after modification, and the technician will find that this is most easily accomplished using a spectrum analyzer with a tracking generator because the adjustments interact. As an alternative, a service monitor (as a source) and some power measuring device (watt-meter, VHF oscilloscope, or spectrum analyzer) may be used. The trick is to adjust both filters for minimum insertion loss at 220MHz while maximizing rejection at the second, third, and fourth harmonic. The post-amp filter is easier to work with. The pre-amp filter’s response changes significantly when the cover is applied, so the tech must adjust by removing the cover, adjusting, and then checking for response after each adjustment with the cover applied.


As an alternative, the exciter output may be connected directly to the power amplifier input, either bypassing the pre-amp filter or by removing the pre-amp filter components and just inserting a piece of coaxial cable between the two connectors. It is highly recommended that the post-amp filter be utilized to minimize harmonic-related interference to other nearby radio systems. The post-amp filter can provide as much as 20dB of rejection at 450MHz, and as much as 15dB rejection at 900MHz.


Both filters are modified by removing one full turn from each coil in the filter. In the pre-amp filter, there are two series capacitors associated with the input and output coils which must be changed from 8pf (in the case of the TFD6112A) to 6pf. Additionally, another turn is removed from the two coils which are not on the ends nor in the center. Readjustment of the slugs in the coils of the pre-amp filter will be required. In the post-amp filter, simple manipulation (“spreading”) of the air core coils will be required after the one turn is removed, but no further circuit modification is needed.
3.2.3. New 220MHz Power Amplifier


The stock high band power amplifiers found in the Tx3 MICOR radios will not perform satisfactorily in the 220MHz band, so it is necessary to completely remove the power amplifier from the radio and construct a new one. Fortunately, hybrid amplifiers are available to facilitate this project, and will deliver a nice 30 watt output when driven with the MICOR’s exciter output. The hybrid is called the SAV-15, and is available from RF Parts, San Marcos, California at (619) 744-0900. The following information describes the simple power supply circuit required to operate the SAV-15 as a variable (adjustable) power amplifier.


Referring to the following schematic and parts list, construct the 220MHz power amplifier and mount it in the area previously occupied by the stock high band PA. ECG parts are available from a multitude of vendors, but I used Ford Electronics, Buena Park, California at (714) 521-8080.


Mount the SAV-15 to the casting in as flat a place as possible, and use heat sink compound to ensure proper cooling. One possible place for mounting is the vertical portion of the casting, on the outboard side of where the PA was located. Another possibility, if the resources are available, is to machine a flat area in the bottom of the casting where the PA used to be located.

1. 
The leads of the SAV-15 are small and fragile, do not manipulate them too much. Connect the input and output RF cables to the SAV-15 using coax with an RCA connector at one end. At the SAV-15, use a spade lug under the mounting bolts to connect ground braid, and keep exposed center conductor runs as short as possible. Scrapped coax cables from other MICORs (such as the removed CHP splitter assemblies, or extra cables from scrapped radios) is very useful for these runs, as the coax is much smaller in diameter and thus more easily adapted to location than RG-58. A pad is placed between the exciter and the power module. The SAV15 requires about 80mw drive for 25 watts output.


The stock PA shield may be used, but be careful not to press it too far into the cavity where the PA was located. The shield is not necessary and may be discarded.

[image: image3.wmf]SAV-15

4

3

2

1

220MHz Input

from filtered

exciter output

to modified LPF

and PA output

RF connector.

220MHz output

Q1

R1

R3

R2

R4

R5

Q2

C1

C2

C3

C4

C5

+13.8VDC

PTT

Attenuator

Power Adjust


	Designator
	Value
	Description
	Comments

	C1
	1.0f
	Capacitor, 35WVDC
	

	C2
	4.7f
	Capacitor
	

	C3, C5
	1000pf
	Capacitor
	

	C4
	100pf
	Capacitor
	

	
	
	
	

	CR1
	1N901
	Diode, Si
	

	
	
	
	

	Q1
	2N2222
	Transistor, NPN, Si
	

	Q2
	
	Transistor, NPN
	ECG261

	
	
	
	

	R1, R3
	270
	Resistor, 1/8W
	

	R2
	18
	Resistor, 1/8W
	

	R4
	270k
	Resistor, 1/8W
	

	R5
	5k
	Potentiometer
	Linear taper

	
	
	
	

	SAV-15
	
	Power amplifier
	hybrid IC


4. CHP MICORs


The California Highway Patrol purchased MICORs with a complete second receiver and audio / control board assembly mounted in a “doghouse” on the back of the standard RF deck. These radios allowed talk-around capability on the widely spaced CHP frequencies. This option is documented in Motorola manual part number 68P81034E45-A, and this section describes how to convert a CHP MICOR radio system (RF deck, interconnect cable, and control group) for use as a standard radio.
4.1. RF Deck Conversion


This section describes how to convert a CHP dual-receiver MICOR RF deck to a standard, four channel RF deck. The technician may include or omit the CTCSS function from these standardized radio decks as need be, documentation is provided for their inclusion.
4.1.1. Removing The Second Receiver


NOTE!: A new part, supplied by Motorola, is required for this procedure. It is the stock RF deck back plate, part number 64-84100B01.

1. Remove The Second Receiver
a) Disconnect the coaxial cable running from the front panel RF connector to the splitter assembly at the splitter assembly.

b) Remove the screw holding the splitter to the control board and partially remove the splitter from the RF deck.

c) Disconnect the coaxial cables running from the splitter assembly to the receivers at the receiver inputs. Completely remove the splitter assembly from the RF deck.

d) Connect the original coaxial cable from step (1a.) to the forward receiver.
2. Remove The Aft Interface Board
a) Remove the two screws holding the aft interface board to the chassis above the rear of the control board.

b) Disconnect the brown wire which runs from the aft interface board to the front panel connector at the front panel connector.

c) Remove the eight screws (four on top, for on the bottom) holding the second receiver module (“doghouse”) to the back of the RF deck. Pull the doghouse slightly away from the main RF deck (a ½ inch or so).

d) Fold the aft interface board back over the doghouse.

e) Observe the cable bundle as it passes through the rear chassis of the RF deck from the doghouse to the front panel connector. As wires go from this bundle to connecting points on the control board, disconnect them. Thirteen wires connect to the control board from this bundle, three more go to the front panel connector (one is soldered on), and two go to the audio / squelch board.

f) Carefully remove the doghouse from the RF deck.

g) Remove and retain the plastic cover guide and mounting screws from the doghouse assembly.

h) Install the plastic cover guide with the mounting screws from the previous step to the new RF deck back plate. Using the screws from step (2a.), install the new back plate on the RF deck.
3. Remove The Forward Interface Board
a) Remove the two screws holding the forward interface board mounting bracket to the top of the front panel connector. Use caution such that the plastic inserts these screws thread into, physically located beneath the front panel connector tabs, are not lost, as they will be loose within the unit when these screws are removed.

b) Disconnect the two wires running from the forward interface board to the front panel connector at the front panel connector.

c) Remove the forward interface board and mounting bracket and replace the two screws removed in step (3a.).

d) Disconnect and remove the white-blue wire from the front panel connector and the control board.
4.1.2. Modifying The Control Board


The control board is the long, narrow printed circuit board running down the middle of the RF deck. Most of the CHP radios come equipped as two-channel radios with wide-spaced (dual receiver) talk-around. The jumpers for this configuration need to be removed in order to allow conversion to stock (four channel) configuration.

1. Orient the radio with the handle facing you, trace sides of the circuit boards facing up.

2. At the far end of the control board (next to the back plate), on the left hand side of the circuit board, are four elliptical lands one behind the other. The first two lands are jumpered together, and the last two lands are jumpered together. Remove these jumpers.

4.1.3. Modifying The Exciter


Most CHP radios are equipped with a TLB8164A series exciter, which itself is equipped with a CTCSS tone encoder option. If the modified radio is not going to require CTCSS function, the board may be removed from the RF deck using the following steps:

1. Remove the CTCSS encoder board from the exciter board. The CTCSS board is the small board mounted vertically on the exciter board.

2. Orient the exciter with the component side of the board facing up and the row of pins used to connect the exciter board to the control board at the bottom (closest to you).

3. Observe the row of pins the CTCSS encoder board had been mounted on. There are two lands just to the left of this row of pins, one is between the second and third pin up from the bottom, the other is just below the first pin up from the bottom. Jumper these two lands together (this is jumper JU405 in the service documentation).

4.1.4. Modifying The Audio / Squelch Board


NOTE!: A new part is required to complete this procedure. It is a 1000pf capacitor, 5%, 500V silver mica.


Refer to the diagram below when performing the following steps.
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1. Remove The Audio / Squelch Board
a) Disconnect the red wire from the audio / squelch board to the CTCSS decoder board at the CTCSS decoder board.

b) Free the two mounting screws which hold the CTCSS decoder board to the chassis and the audio / squelch board.

c) Remove the CTCSS decoder board from the RF deck.

d) Turn the RF deck over and remove the shield covering the audio / squelch board.

e) Free the four screws holding the audio / squelch board to the chassis.

f) Remove the audio / squelch board.

2. Modify The Audio / Squelch Board
a) Remove the small printed circuit assembly and red wire from the audio / squelch board.

b) Install a jumper across  the lands the circuit assembly in step (a.) was mounted on.

c) Remove the jumpers labeled “A” and “B” shown in the diagram at the end of this section. (Refer to this diagram in the following steps.) Clean the lands on the audio / squelch board.

d) Replace C224 with a 1000pf capacitor.

e) Replace CX with a jumper.

f) Remove RX and discard.

g) Install a jumper between lands labeled “1” and “2”.

h) Install a jumper between land “4” and the post mounted on the audio / squelch board immediately adjacent to land “4”. Mount this jumper from the solder side of the board.

i) Install jumper JU201.

j) Reinstall the audio / squelch board in the RF deck and replace the shield.
3. CTCSS Decoder Board Modification
a) Install jumper JU801 on the CTCSS decoder board.

b) Remove jumper JU201 from the audio / squelch board (this jumper was installed in step {2i.} of this procedure).

c) On the interconnect cable, jumper P1101 (the large black 22 pin connector body) pins 15 and 19, or place the microphone hang-up box or some other form of CTCSS enable / disable switch between these two points. When these two pins are shorted together, the CTCSS decoder is enabled. When open, the receiver will operate in “carrier squelch” mode. The microphone hang-up box will automatically switch the radio system from CTCSS decode (tone squelch) to carrier squelch mode when the microphone is pulled from the hang-up box. Most CHP radios came equipped with this feature, which also contains a slide switch to totally defeat the CTCSS decode function.

4.1.5. Modifying The Alternate Control Module



The following steps will describe a method to convert the CHP control head (consisting of an Alternate Control Module, or ACM, and a single-tone generator board), for use with a stock RF deck as a two- or four-channel control head.


NOTE!: This procedure requires a new part, the special 25k volume control potentiometer for the ACM card, as well as a 3.3k, 1/2W 5% resistor. The Motorola part number for the potentiometer is 18-82238D23. It is also highly recommended that the technician have a copy of the manual for the CHP Dual Receiver option handy, Motorola part number 68P81034E45-A. As no diagram is available for the CHP ACM, it will make things much easier.

1. Modify The ACM Card
a) Replace JU1110 with the 3.3k resistor. (JU1110 can be found as follows: place the ACM component side up, volume and squelch controls towards you. In the back corner on the right side of the board is an existing 3.3k resistor, this is R1106. Immediately to the left (inboard) of this resistor is a jumper, JU1110.)

b) Referring to the physical location information in the previous step, and using lands available on the circuit card, jumper the far ends of the two resistors (the ends of R1106 and the resistor replacing JU1110 closest to the connectors on the back of the board) together.

c) Replace the volume control (1k in the CHP ACM) with the new potentiometer, using the old thumbwheel.
2. Modify The Interconnect Cable
a) Start this conversion be ensuring that you have a stock interconnect cable equipped at the control head end with connectors for a stock Alternate Control Module. Note that a scan card can not be used with this modified CHP ACM. If help is required in modifying cables from other configurations, see information following this in Section 4.1.6.

b) There should be no wire connected at P1102 pin 1. Remove the black-gray wire from P1101 pin 7 and connect it to P1102 pin 1. This will allow the MON switch on the ACM card to select / deselect the Extended Receiver operation of the low-band receivers. With the MON switch in, the extended is disabled.

c) With a stock cable, the CHP ACM will function as designed, that is with PRI selected and using S PTT switch, F1 will be selected. PRI with the C PTT switch will select F2, SEC with S PTT will select F3, and SEC with C PTT will select F4. The PL switch will enable / disable the CTCSS function (encode and / or decode, depending on hardware configuration of the system), in is enabled.

4.1.6. Modifying The Interconnect Cable


This section will describe the conversion of the CHP MICOR interconnect cable for use with either a standard Alternate Control Module card alone, or for use with an ACM and four-channel scan card. This section will also document the conversion of a Vehicular Extended Unit (VEU) interconnect cable


NOTE!: A contact removal tool, Motorola part number 66-84690C01, is required to aid in removing contacts from the connector bodies as described in this procedure. Also, some jumpers will need to be constructed using new contacts, part number 9-84151B01 (bag of 20). 24 contacts will be required, but some existing jumpers in the CHP interconnect cable may be used. Otherwise, order two bags. Make sure that the new jumpers are about 12 inches long.


NOTE!: If you are modifying for use with a four-channel scan card, you will also need two more parts, the 6 and 22 pin yellow connector bodies, part numbers 14-84590B01 and 14-84556B06, respectively.
4.1.6.1. MICOR Interconnect Cable

1. Remove all wires from the 22 pin black connector body (P1101), the 22 pin white connector body, and the 6 pin blue (or black) connector body (P1102) using the contact removal tool. Do not remove the wires from the two pin black connector body (P1103). Discard the 22 pin white connector body.

2. Cut the wires from the small white Molex-style connector at the connector. Discard the connector. These wires will not be used in the stock four-channel radio, but have application in the eight- and twelve-channel radios.

3. Fold back the wires removed in the previous step, and also the wires shown below, and wire tie them to the interconnect cable so they will not become tangled later.

a) Violet

b) White-Gray

c) Red-Blue

4. Twelve jumpers of 18AWG stranded wire with connector pins at both ends will have to be assembled. It is suggested that these jumpers be eight to twelve inches in length and of the same color code as the interconnect cable wires they are to be associated with. Color code is not critical, but will make any future troubleshooting much easier. These jumpers will be required of any lead which shows information in the Out Of Channel Scan column in the table on the following page.

5. Use the following table to connect the wires to the connector bodies as shown. Read the table from left to right. As an example: the yellow wire from the interconnect cable would connect to the six pin yellow (or black) Channel Scan connector body at pin # 3 (denoted 6pCB#3). As part of the same step, a yellow jumper would go from the six pin yellow (or black) Channel Scan connector body pin # 5 (6pCB#5) to the Alternate Control Module 22 pin black connector body pin # 1 (P1101#1). Other abbreviations shown are 22pCB (yellow 22 pin Channel Scan connector body), P1103 (black 2 pin connector body), and P1102 (light blue or black 6 pin connector body for the ACM).

NOTE!: If you do not wish to use the Channel Scan option, skip the two columns labeled Into Channel Scan and Out Of Channel Scan. Instead, connect the wires from the interconnect cable directly to the ACM connector bodies as shown in the column labeled Into ACM.

	Interconnect

Cable Color
	Into

Channel Scan
	Out Of

Channel Scan
	Into

ACM
	Notes

	Yellow
	6pCB #3
	6pCB #5
	P1101 #1
	

	Black-Violet
	6pCB #6
	22pCB #2
	P1103 #1
	1

	Black-Green
	22pCB #21
	22pCB #10
	P1101 #20
	

	Black-Brown
	
	
	P1101 #16
	

	Black-Yellow
	
	
	P1101 #11
	

	Shield
	22pCB #22
	22pCB #11
	P1101 #21
	

	Brown
	22pCB #3
	22pCB #1
	P1101 #17
	2

	Shield
	22pCB #13
	22pCB #12
	P1101 #10
	2

	Orange
	
	
	P1101 #9
	

	Green
	
	
	P1103 #2
	1

	Black-Blue
	
	
	P1101 #4
	

	Black-Orange
	22pCB #20
	22pCB #9
	P1101 #22
	

	Blue
	22pCB #19
	22pCB #8
	P1102 #3
	

	White
	22pCB #18
	22pCB #7
	P1102 #4
	

	Gray
	22pCB #17
	22pCB #6
	P1102 #5
	

	Black
	22pCB #16
	22pCB #5
	P1102 #6
	

	Black-Red
	
	
	P1101 #14
	

	Black-Gray
	
	
	P1101 #7
	

	Black-White
	
	22pCB #14
	P1102 #1
	

	Orange
	6pCB #4
	6pCB #1
	P1101 #13
	3

	Green
	
	
	P1101 #12
	4

	Black
	
	
	P1101 #2
	5

	Black
	
	
	P1101 #3
	5

	Brown-Black
	
	
	P1101 #6
	


NOTES:

1. Per instructions step (1.), these wires should already be connected.

2. This is a coaxial cable, the center conductor has brown insulation and is labeled “Brown” in the table, the outer conductor is a braid and is called “Shield”.

3. This is the power feed from the vehicle which enables the transmitter function. It may be hot (connected directly to the battery), or switched (12VDC only when the key is in the ignition and in RUN or ACC).

4. This is the power feed from the vehicle which enables the receiver and control functions of the radio. It is usually tied to the same point as the transmitter enable feed, but may be tied to a continuous 12VDC source (battery) while the TX enable is switched, thus allowing the user to monitor radio traffic without needing a key, yet preventing transmitter operation unless the engine is running. These radios can pull up to 22 amps at key-up.

5. These are leads to the externally located speaker.
4.1.6.2. VEU Interconnect Cable


The Vehicular Extender Unit (VEU) is a second, VHF high band radio system which the CHP purchased from General Electric. It functions as a remotely controlled cross-band repeater, enabling the patrol officer to use a handy talkie on 154.905 MHz to communicate with the dispatcher on the low band frequencies using the mobile low band transceiver. This equipment interfaced to the existing low band radio system using a “Y” shaped cable which connected the MICOR radio deck, the GE radio deck, and the modified MICOR control group together as one system. The cable has a large metal box at one end containing a jack which accepts the connector at the end of a low band MICOR interconnect cable. At the second end of this cable is a connector in a plastic housing for the General Electric MASTR Executive II radio deck, and at the third end is a connector in a small metal box which connects to a standard low band MICOR radio deck.


The GE cable can be removed, and the end of the resulting cable which accepts the connector at the end of the stock MICOR interconnect cable can be cut off, which leaves a short cable which will mount to a MICOR radio deck. This short cable is quite useful in repeater applications or for building a bench test cable. One problem arises, however, in that the color codes in this cable are quite different than those in a stock MICOR interconnect cable (this cable was manufactured by General Electric).


The following table cross references function to VEU cable color code. Conventions used include P1101 (22 pin black connector body), P1102 (6 pin black or light blue ACM connector body), and P1103 (2 pin black connector body). Please note that this information applies only to the Alternate Control Module, and is not useful for the rotary control head.

	Wire Color
	Function
	MICOR radio

deck pin #
	MICOR Control

Group Pin #
	Notes

	Shield
	shield
	1
	
	1

	Blue
	Volume wiper
	2
	P1101 #20
	

	Big Yellow
	Switched A+
	3 & 22
	P1101 #1
	

	White-Brown
	F1 select
	4
	P1102 #3
	

	Red
	F4 select
	5
	P1102 #6
	

	Yellow-Red
	Battery A+
	8
	P1101 #14
	

	Big Black
	Chassis A-
	9 & 11
	P1103 #1
	

	Orange
	PL select
	10
	P1101 #4
	

	Yellow-Violet
	Extender select
	12
	P1101 #7
	

	White-Red
	F3 select
	13
	P1102 #5
	

	White-Green
	F2 select
	14
	P1102 #4
	

	Brown (center)
	Mic audio
	15
	P1101 #11
	

	White
	PTT
	16
	P1101 #22
	

	Big Brown
	Speaker in lo
	17
	P1103 #2
	

	Gray
	Squelch wiper
	19
	P1101 #17
	

	Green
	Discriminator buffer out
	20
	P1101 #16
	

	Big Green
	Speaker in hi
	21
	P1101 #9
	

	Yellow-Gray
	
	25
	
	2

	White-Gray
	
	26
	
	2

	White-Blue
	
	27
	
	2

	Violet
	
	28
	
	2

	Yellow-Blue
	
	29
	
	2

	White-Orange
	
	30
	
	2

	White-Yellow
	
	31
	
	2

	Yellow-Brown
	
	32
	
	2

	Yellow-Black
	
	33
	
	2

	White-Violet
	
	34
	
	2

	
	TX A+ fused
	
	P1101 #13
	3

	
	RX A+ fused
	
	P1101 #12
	3

	
	Mic hangup box
	
	P1101 #15
	4

	
	Mic hangup box
	
	P1101 #19
	4

	
	Speaker
	
	P1101 #2
	

	
	Speaker
	
	P1101#3
	


NOTES:

1. This shield surrounds the blue, green, and gray leads and is tied to the shield which surrounds the microphone audio lead (brown center conductor). Both these shields are connected to pin one in the radio deck connector.

2. These leads are not pertinent to the four-channel ACM control groups, but may be used with certain options. They may also prove useful for repeater conversion applications.

3. See notes (3.) and (4.) for the table in the previous section (MICOR Interconnect Cable) regarding the use of these two power feeds. They work the same way in this application.

4. If the microphone hangup box is not used, leave these leads open (no connection).
5. Repeater Conversion


This chapter briefly summarizes the modifications required of a low or high band VHF MICOR mobile radio for use as a fully duplexed repeater. Because these modifications do not affect RF systems, they will also work on the 220 MHz modified units. 

5.1. Controller Interface


Many parts are required for the conversion to a repeater. These will be noted as we go along. If care is taken with these modifications and all removed parts are retained, the radio can be “back-converted” to stock configuration.
5.1.1. Control Board
1. Remove CR901 through CR908. This yields 4 control lines to the front panel connector (and hence the control head end of the interconnect cable) for use in signaling to and from the controller.

2. Jumper pad T1 and R1 to chassis ground. This permanently selects channel one independently of the channel select circuits disabled in the previous step.

3. If an internal squelch control is desired, use a perf board mounted on the standouts above where the channel select diode matrix used to be at the back of the control board to build a simple squelch control circuit consisting of a 3.3k resistor (1/2W 5% carbon) in series with a 25k potentiometer. The open end of the resistor should be connected to the Discriminator Buffer Output at J903 pin 3, the wiper of the potentiometer should be connected to J903 pin 9, and the open end of the potentiometer should be connected to chassis ground. Mount the perf board with 4-40 screws. See 5.1.3. Audio / Squelch Board modifications step (6.) below for additional information. Please note that this squelch control replaces the stock one in the control head, and should not be used if a stock control head is being used as a local control panel.
5.1.2. Receiver Board

1. Remove the receiver board from the radio deck.

2. Remove and save pins 6 and 11 from the receiver board. Note that in the high band radios, pin 11 is unused. In both radios pin 6 is Switched +9.6V, and in the low-band radio pin 11 is also Switched +9.6V.
3. Jumper the lands that pins 6 and 11 were located in to pin 13. This modification prevents the receiver from muting when the transmitter is keyed.

4. Re-install the receiver in the radio deck.

5. Provide the second (receiver) antenna connection as follows:

a) Remove the nose piece casting from the radio deck

b) On the side opposite of the existing antenna connection, drill a hole in the side of the casting (not the front) to accept the desired RF connector. There is enough room here for a UHF style connector with shield.

c) Connect an RF cable from this RF connector to the receiver input connector using an RCA connector at the receiver end of the cable.
5.1.3. Audio / Squelch Board

1. Remove the audio / squelch board from the radio deck.

2. Remove and save P903 pin 1 from the board.

3. Jumper the land that pin 1 was in to P903 pin 4. Remove P903 pin 7. This modification prevents the audio / squelch board from muting when the transmitter is keyed.

4. If the radio is to be equipped for CTCSS decode operation, ensure that jumper JU201 is removed, and that jumper JU801 on the CTCSS decoder board is in place.

5. Add two 15pf capacitors to IC201, the pre-amp / differential amp IC. One cap is between pins 4 (pre-amp input) and 3 (ground), and the other is between  pins 5 (pre-amp output) and 3..

6. Add two 15pf capacitors and one 30pf capacitor to IC202, the squelch IC. One 15pf cap is between pin 9 (regulated +9.6VDC feed) and pin 5 (ground), the second 15pf cap is between pin 13 (detector output, called channel activity indicator at P903 pin 12) and pin 5, and the 30pf cap is between pin 15 (emitter follower output from squelch pot wiper) and pin 5. These are for RF decoupling.

7. Replace the audio / squelch board in the radio deck.

8. Construct the circuit shown in the figure below. This is the logic buffer / inverter for the controller COR logic. The output of this circuit will go to ground when a signal is present in the receiver. If the CTCSS enable lead is grounded, this output will not go low unless a signal with the correct CTCSS tone is present. Build this circuit on a perf board and mount it on the standouts above where the channel select diode matrix used to be at the back of the control board. Be sure to leave room on this perf board for an internal squelch control if one is required (see 5.1.1. Control Board above). The output of this circuit physically connects to P901 pin 5, the former F4 select lead which becomes the black wire at P1102 pin 1 at the control head end of the interconnect cable.

9. There are two ways to get RX Audio to the controller, and which you choose depends on whether there is going to be a local volume control for the repeater. Local volume control takes the buffered output of the discriminator across the wiper of a potentiometer and returns the wiper to the audio / squelch board.

a) If you are using a local volume control, buffered discriminator output is available on the control board adjacent to J903 pin 3. Couple this to the controller input via a 0.22f capacitor. The value of this cap may need to be varied, depending upon the input impedance of the controller. This signal may be passed through a stock interconnect cable by jumpering J903 pin 3 to P901 pin 13 (the former F3 select lead), which becomes the gray wire at P1102 pin 3 at the control head end of the interconnect cable.

b) If no local volume control is to be used, then the buffered discriminator output may be taken directly to the controller RX Audio input. The buffered discriminator output can be found on the black-brown lead at P1101 pin 16.
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	Designator
	Component
	Specification

	Q1
	Transistor
	2N2222

	Q2
	Transistor
	2N2222

	R1
	Resistor
	22k 5% 1/4W

	R2
	Resistor
	10k 5% 1/4W

	R3
	Resistor
	2.2k 5% 1/4W

	R4
	Resistor
	12k 5% 1/4W

	R5
	Resistor
	22k 5% 1/4W

	R6
	Resistor
	10k 5% 1/4W

	R7
	Resistor
	10k 5% 1/4W




While not directly related to the audio / squelch board, the information below is included here because it relates to controller interfacing such as the information above in steps (6.) and (7.).

1. P901 pin 10 is “PL on / off”, or CTCSS decoder enable. A ground at this point will enable CTCSS decode operation, while an open circuit here will allow carrier squelch operation. This point becomes the black-blue wire at P1101 pin 4 at the control head end of the interconnect cable.

2. P901 pin 16 is PTT. Ground here keys the transmitter. This point becomes the black-orange wire at P1101 pin 22 at the control head end of the interconnect cable.

3. P901 pin 15 is mic hi or TX audio. This point becomes the black-yellow wire at P1101 pin 11 at the control head end of the interconnect cable.
5.1.4. CTCSS Encoder


The CTCSS encoder in a repeater can be used to facilitate in-band link operation by transmitting the proper CTCSS tone only when there is activity in the repeater’s receiver, and not during hang time, independent system identifications, courtesy beeps, etc. This simple modification allows the MICOR receiver’s CAI logic to disable the exciter’s CTCSS encoder. This circuitry can be mounted above the control board on the same perf board with the internal squelch control and the logic buffer / inverter circuits.


The circuit shown below is very simple, consisting of one 4016 IC. The CAI logic levels are approximately 6.5 volts with receiver activity, and about 1 volt with no receiver activity. Note that receiver activity, in this application, means any signal which opens the squelch circuit. If the repeater is operating in CTCSS decode mode, this circuit will cause CTCSS encode during hang time, identifications, etc. If there is carrier without proper CTCSS tone, or noise activity breaking the squelch of the receiver, the CTCSS encoder will operate during these events, even though the repeater controller isn’t passing audio. Therefore, the inband link may transmit portions of hang time, courtesy messages, identifications, etc.


This will not be a problem for carrier squelch repeaters. If your system will be operating in CTCSS decode mode, you may want to add another stage as another logic inverter to the Logic Buffer / Inverter diagram shown in section 5.1.3.
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5.2. S-COM 5K Controller Interface


The S-COM 5K is part of a family of controllers which have configurable inputs. A different approach to interface may be used with these controllers. Use the same steps as in sections 5.1.1. , 5.1.2., and 5.1.3. up to and including step (5.). Then proceed as follows:

1. Provide PTT to the controller interface connection pin 2 from the trace in front of metering socket pin 5 (on the control board).

2. Provide TX audio to the controller interface pin 5 from either end of the jumper in front of the metering socket.

3. Provide RX audio to the controller interface pin 7 from the discriminator buffer output at J903 pin 3 (audio / squelch board connector).

4. Provide RX COR to the controller interface pin 4 from J903 pin 8. This is RUS from the audio / squelch board.

5. If CTCSS decode indication function is desired, remove JU801 from the stock decoder board and route the board output to the controller interface pin 3 from P801.

6. Modify the S-COM 5K as follows:

a) In the COR circuit, lift pull-up resistor R32.

b) In the CTCSS input circuit, change pull-up resistor R34 from 4.7k to 30k.

c) In the CTCSS input circuit, change input resistor R45 from 10k to 4.7k.

7. Additional switch configuration within the 5K is required. See the 5K users manual for further information.

5.3. Local Speaker / Microphone

It is possible to use a stock control head as a local control panel for your duplexed MICOR radio (repeater conversion). This control head requires no modification and uses a slightly modified stock interconnect cable. The following information pertains to the rotary control head (as opposed to the Alternate Control Module), but can be adapted to other heads with Motorola documentation. 


The radio deck should be modified as described in section 5.1., Controller Interface, except as follows:

1. Omit section 5.1.1. step (3.) detailing internal squelch modification.

2. Perform section 5.1.3. step (9a), not step (9b). This details the procedure used to get RX audio out of the radio deck without interrupting the volume control circuit.


All connections between the radio deck, interconnect cable, and control head are as in the stock configuration except as noted on the next page. The stock speaker and microphone are retained for local operation. Please note that the stock volume and squelch controls are always active, and that changes made at any time to the squelch control will affect repeater operation. Changes in local volume settings will not affect repeater audio levels, however. The channel select switch will have no function, but the stock power switch may be retained. Remember to connect the orange and green TX and RX power leads to A+.

1. Remove the black-blue wire from P1101 (black 22 pin connector body) pin 4. This is the “PL on / off” control, ground enables the CTCSS function in the radio deck. If your repeater controller has an programmable output capable of grounding this lead, connect the lead to that output. This will give you the ability to remotely engage or defeat the CTCSS decode function of your repeater.

2. Disconnect the black-yellow wire from P1101 pin 11. This is microphone audio, and should be (eventually) connected to your repeater controller’s TX audio output. The lead from the interconnect cable should go to a common contact of a DPDT switch or relay. One pole of the switch should then go to P1101 pin 11, the other pole should go to the controller TX audio output port. See the diagram on next page for detail.

3. Disconnect the black-orange wire from P1101 pin 22. This is PTT and should be connected to the other common contact of a DPDT switch or relay. One pole of this switch should go to P1101 pin 22, the other pole should go to the controller’s PTT output port. See the diagram below for detail.

4. Disconnect the following wires from P1102, the 22 pin blue connector body. These wires are normally used as channel select leads, but have been disconnected from the channel select circuitry and are now available for our use, as seen earlier.

a) Blue, pin 11, F1 select. This wire is available for use.

b) White, pin 22, F2 select. This wire is available for use.

c) Gray, pin 1, F3 select. This will be used as a path for RX audio from the audio / squelch board within the radio deck.

d) Black, pin 3, F4 select. This will be used as a path for the output of the RUS logic buffer / inverter circuit discussed earlier in section 5.1.3. step (8).
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6. Notes


The following information is supplied as an afterthought, because it does not fit conveniently anywhere else in the document. It may deal with tools, radio system accessories, or notes and comments from users pertaining to MICOR conversions and use.

6.1. Tools


The table below summarizes some information supplied by a former employer of mine regarding vehicle installation parts and tools. Prices shown were current in January of 1993, so adjust them accordingly. Check with Motorola for current availability. Lots of these parts (speakers, trunions, fuse holders) can be found at swap meets. Others, such as the tuning tools and pin removal tools, are getting hard to come by. 

	Tool or Part
	Motorola part #
	Price

	Antenna connector crimp tool
	66-80384A44
	$43.50

	Crimp tool, special pins
	66-80388A49
	$25.75

	Pin removal tool
	66-80387A40
	

	MICOR tuning tool
	66-82977K01
	$1.10

	In line fuse holder (1/2)
	1-84066A70
	$2.85

	In line fuse holder (1/2)
	1-84066A71
	$3.00

	Fuse holder (no pigtail)
	1-82779C01
	$2.35

	Fuse holder clip
	42-82884A01
	

	Fuse holder spring
	41-82885A01
	$0.15

	AWG8 red power cable
	PK-383
	

	MICOR speaker
	TSN-6016B
	

	Syntor (black) speaker
	HSN-4005A
	$52.50

	Speaker trunion (black)
	7-80200E01
	$2.15

	Trunion for control head & scanner (black)
	7D84809B01
	$1.55

	Speaker thumbscrew
	3B84244C01
	$1.05
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