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1. System Information

1.1. Station Configuration

Per the factory documentation (manual part number 68P81025E60-D), all MICOR stations are equipped with the following cards:
1.1.1. DC Remote Control Stations
· DC Transfer Modules (one of the following)

· TLN4659A F1-“PL”
· TLN4660A F2-R2 Mute
· TLN4661A F1
· TLN4663A C2-R2
· TLN4664A Repeater Control
· TLN4637A Paging
· Station Control Module TLN4635B

· Line Driver Modules (one of the following)

· TLN4668B 4-Wire Audio
· TLN4669B 2-Wire Audio, 1 Receiver
· TLN4670B 2-Wire Audio, 2 Receivers
1.1.2. Tone Remote Control Stations
· Guard Tone Decoder Modules (one of the following)

· TLN1245B

· TLN1254B

· F1 Tone Decoder Modules (one of the following)

· TLN4638A F1-“PL”
· TLN4658A F1
· TLN5293A F1 (4 Frequency)
· TLN5294A F1-”PL” (4 Frequency)
· F2, or C2-R2, Tone Decoder Modules (one of the following, for 2 frequency stations)

· TLN4665A F2 Control
· TLN4667A F2-R2 Mute Control
· TLN1248A C2-R2 Control
· TLN1253A Paging Control
· Station Control Module TLN4635B

· Line Driver Modules (one of the following)

· TLN4668B 4-Wire Audio
· TLN4669B 2-Wire Audio, 1 Receiver
· TLN4670B 2-Wire Audio, 2 Receivers

Additionally, repeater stations also require a Squelch Gate Card TLN4662A, and may also include a Time Out Timer Card of some sort (typically TLN4636A).

1.2. Pre-Configuration for Modification

Per the instructions found in the manual for the control modules and chassis in use, I configured my station as a 2-Wire, 1 receiver, DC wire line controlled RT (community) repeater and verified repeater operation using only the stock Motorola equipment with my out-of-band crystals. Per the manual, this configuration required only cards:

· Station Control Module

· Line Driver Module (required only for local speaker audio)

· DC Transfer Module 

· Squelch Gate Module


However, I discovered that the removal of the DC Transfer card made for correct repeater operation in my particular configuration. The station should key with reception of an on-channel signal in the receiver (configure the system modules for CTCSS squelch operation) and un-key with loss of the received signal, and repeat audio from the receiver to the transmitter before continuing to the modification for external controller interface.


Presence of options such as CTCSS or “DPL” encode or decode and time out timers are not critical to these modifications except where logic for their presence is required. Multi-frequency operation will present problems depending on which type of controller you use.

1.2.1. Six Meter Conversion
1.2.1.1. 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. Care should be used in utilizing the extender feature in repeater application, as it may cause more problems than it solves at single-antenna sites.


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.


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


1.2.1.2. Exciter Modification

The TLB8174A / 8274A is found in base station applications, as it the KXN1028B channel element. The KXN1028B 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 TLB8164A (or earlier version: TLB6834A ) series exciters mentioned earlier.

	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



The receiver was tuned to 52.400 MHz using an IF of 5.26 MHz and low side injection. The receiver’s crystal frequency was 15.71333 MHz, and the formula used is fcarrier=3fcrystal + 5.26 MHz. The receiver uses the K1003A channel element.


The transmitter was tuned to 52.900 MHz with a crystal frequency of 17.63333 MHz, and uses a X3 multiplier. The transmitter uses the KXN1028B channel element, and the ICM crystal part number is 2-00167240. 

1.2.2. Other Conversions / Modifications

I have used stock Motorola CTCSS encoders and decoders in the repeaters, including the multi-CTCSS tone encoder (TLN5744A) and decoder (TLN1685A), in stock configuration. 


Additionally, I preset my station to a DC wireline controlled RT repeater configuration.


In my “home system” application, I also added a ComSpec SS32-SMP encoder set to a CTCSS tone different from the stock equipment system tone. This CTCSS tone is only encoded when there is activity in the receiver, and is used to facilitate in-band linking. The encoder and support circuits are mounted on a small perf-board assembly on the top of the MICOR backplane, near the A+ connections. I/O connections are made as shown in the table on the next page. The graphic shows the circuits external to the encoder. This setup minimizes “attack time” of the encoder. It is always on and generating tone, but the tone is not gated through to the exciter unless a logic high (logic is roughly 5V=on, 0V=off) appears at the input. My thanks to Dan O’Connor N6BKL (banjodan@juno.com) for this bit of assistance. He originally tipped me off to this when I was building repeaters out of GE MASTR Executive II mobile decks, in which we used them extensively, but this works great in my MICOR applications also.


I like the SS32-SMP because it is very small and inexpensive. It is solder-blob jumper programmable, but can be controlled from a controller’s open collector logic output lines if you desire the ability to remotely change the CTCSS tone frequency.
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	Function
	MICOR Backplane Connection
	Wire Color

	Carrier Sense
	J2 pin 9
	Orange

	Gated CTCSS Output to Exciter
	Position 7 (Squelch Gate), pin 17
	Red

	Ground
	J100-4 (A- buss)
	Violet



The graphic does not show the SS32-SMP. It has only three connections, power, ground, and tone out.

2. External Controller Interface Modifications


I must give recognition where recognition is due, Skip May WF6V (nospam4me@juno.com) is the gentleman who engineered this modification. It is reprinted here by permission, with my comments added. One may view it in it’s original form at http://pilot.ucdavis.edu/trs80/tr03000.html, look for sqlcdmod.zip. This modification is simple, and it works beautifully. You must have a copy of Motorola manual part number 68P81025E60-D (Station Control) for this procedure to make any sense, however. I have included a scan of the board layout for the Squelch Gate card from the Motorola manual, as well as the simple diagram of a DB-9F connector with my connection notes included. The connector is shown looking in from the outside world, i.e. not from the side the wires are soldered to.
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	DB9 pin #
	Function
	Wire Color
	Comments

	1
	PTT
	Brown White
	ground to un-key

	2
	RX carrier
	Red / White
	open collector, inactive when carrier present

	3
	CTCSS indicate
	Red
	open collector, active when CTCSS present

	4
	TX audio from controller
	Black heatshrink
	Coax center conductor

	5
	RX audio to controller
	Brown heatshrink
	Coax center conductor


All other pins are connected together and are ground. The shields from the audio coaxial cables are connected here.
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Refer to the diagrams of a DB9M connector shown on the previous page, and the diagram of the board layout for the Squelch Gate card shown above. With the MICOR station functioning on your frequencies as a stock repeater, pull the TLN4662A Squelch Gate card and modify it per section 3, following.

3. A Simple Modification to place an external controller on a Motorola MICOR repeater/base station via connection to the squelch gate card. 
November 1998

By Skip May, WV6F

P.O. Box 192 Elmira, CA. 95625

E-mail: nospam4me@juno.com

You may use this information, free and without special permission, provided you do not remove or delete any portion of the content(s), label(s) or credit(s).

3.1. Features
The addition of an external controller to a "stock" Commercial Repeater/Base Station allows the users and operators many advantages such as auto patch, linking, macro functions and other features There are many brands of Repeater Controllers on the market today, all have their own merits and special features. The described modification has the advantage of being controller "brand generic" and very simple to install.

3.2. Ground Zero
We must assume a few starting points:

· You have a Motorola Micor Repeater/Base in working order and setup for duplex repeater operation using the factory squelch gate card. Based on my experience with Motorola equipment, there are many combinations of control card configurations available [See notes above... PJL]. There are some bare minimum card requirements based on your particular repeater "as built" by Motorola. The Station Control Module and Squelch Gate Card are required minimums. Consult your manual for the back plane jumper placement to provide standard duplex repeater operation. It is much past the scope of this article to advise you of the jumpers required.

· Set the Squelch Gate Card up for PL operation with zero delay time.

3.3. Must Have
I would also mention that you need at least two manuals to service your repeater. Motorola describes the service and options in a two format approach. The first manual is the RF package typical to your frequency range. The second manual describes the control package and is basically universal to all the standard chassis. The second manual is referred to as the "Control and Application Manual" and a must have to complete this modification properly. Both should be present to service your repeater.

The Control and Application Manual details the chassis, configurations and many of the available cards. We will refer only to the Squelch Gate Card for this modification.

3.4. Logic
The required signals for your external controller are as follows:

· COR/COS (received signal logic)

· PTT (transmit logic)

· Sub tone (CTCSS) valid logic

· Rx-af (receive audio)

· Tx-af (transmit audio)

The logic values are typical high-going-low or the reverse during receive and transmit. The other consideration is the logic/function gate physical construction to achieve the transition.

3.4.1. Logic Gates
A quick review states that your logic functions supply a source voltage (or current),  or monitor the change of the voltage/current of the other device.

In typical operation, a repeater controller "watches" (monitors) the logic states on the Squelch Gate Card for sub tone and receive signal indication. The transmit function is sourced by the external controller and slaved by the repeater transmit logic, also via the same card. The specific values of the logic voltages are not really important, only that they cause the proper logic transition to occur within the original circuit design parameters.

A little secret

I will take a moment to mention that the MSR and MICOR squelch gate card circuits are pretty much exact copies, the difference being the MSR end/edge type molex connector vs the Micor pins. You can remove the molex type connector from an unused (not required for repeater operation) card and place them on a Micor card. This will save you big money as MSR squelch gate cards are expensive. Micor cards are often priced much lower from the surplus two-way radio dealers. I've saved much money by buying old "useless" MSR function cards and removing the end connector for placement on a lower priced Micor squelch gate card. If you don't have an MSR squelch gate card, use your MSR time-out timer and a Micor card as the parts source. A little secret is now out...

3.5. Modification Process

3.5.1. Install a DB-9 or DB-25
We now assume you have a working Repeater (or Repeater/Base) with a Squelch Gate Card installed. A DB-9 or DB-25 type female jack is installed on the front of the card. All my cards have DB-25 jacks, but the DB-9 jack also provides enough connections. I like to have the extra pins for future work or expansion.

Remove the Squelch Gate Card, use a permanent type pen or pencil to mark a hole to be drilled in the center of the metal front plate/panel, perpendicular to the actual PC board. Try to remove the front plate and carefully make the DB jack hole. There are punches made which provide an exact size DB connector hole, but they are quite expensive. Otherwise your working with a drill press and files.  Once the jack hole and plate work are completed and re-mounted, you can move directly to the electronics portion of the modification.

3.5.2. PL Logic (sub audible tone)
PL (CTCSS) logic is derived from a transistor labeled Q-9, (an M9642) on my diagram. Looking at the circuit diagram, the logic signal indicating PL enters the card and goes to a transistor which drives an "AND Gate". This transistor is on when a pl (sub audible tone) is detected. The collector logic function of this transistor is isolated by the removal of 10k resistor and the diode from the collector path. I just de-solder and pull the collector of the transistor back out of the PCB hole. A wire is soldered to the transistor collector lead and the other end routed to your DB-25 jack and labeled PL logic. A little shrink tube of the proper size will cover any exposed connection. Solder a wire or two from the PC Board ground to any spare DB jack pins.

Note from Paul:

I removed the resistor (R36) altogether, and left the collector of Q9 soldered to the PCB. I moved the anode of CR9 from it’s land in the collector circuit of Q9 to a local ground trace. This tricks the “AND” gate into thinking a CTCSS tone is present at all times. R36 and CR9 are depicted in the parts locator on page 6 by the two black boxes in the upper center of the drawing. With R36 removed, there is a land available to solder a wire directly to the circuit board for the open collector CTCSS logic Q9 provides.

In order to get the audio gating I was looking for, I set JU14 for “PL”, JU15 for “CS”, and leave the “PL DISABLE” switch on the Station Control Card in the DISABLE position when using the external controller.
This function is now a "current sink", "open circuit, going to ground", "high to low transition", whatever type of label you prefer. The controller provides the logic pull-up voltage during the open/off state.  Older controllers (ACC* and others) used to require you to provide a pull-up resistor in your circuit. Since many new repeater builders were not aware of this, much head scratching and time was wasted on a two cent part. (Pull-up resistor) ... and where it should be placed.

The FUNCTION INVERTER which follows the PL AND GATE should operate without the resistor/diode in place. Remove one end (doesn't matter which) of the diode in this former transistor collector path to isolate the diode and 10k pull-up from the inverter section. Should the inverter portion of the circuit require a pull-up for proper operation, you can replace the diode end to restore a required pull-up, though from memory it's use is not required or desired.

 You can now place the card back in the chassis and verify the circuit works properly as a carrier squelch repeater, even though all the card jumpers are set to "PL" operation. A multi-meter with a diode check function will verify a received sub tone of the proper frequency "grounds the collector" of the transistor you just isolated.

3.5.3. Audio Paths, both TX and RX
TX and RX audio are derived from the collector circuit of a transistor labeled Q-22 (an M9642) on my diagram. At the bottom of the original circuit diagram there is a section for repeater audio gating. Insertion of the controller into the audio path couldn't be any easier. The absolute last transistor the audio passes through before leaving the card to the exciter is set up as an emitter follower. In the emitter output path to the card end plug/pins is a (680 ohm typical value) resistor in series with a small electrolytic capacitor. I remove the capacitor from the board, solder and run a wire from the hole on the transistor/resistor side of the former capacitor location to the DB-25 jack and label it receive audio (Rx-af).

Another wire is soldered and run from the other capacitor hole which leads from the card end pin 11 to the DB-25 jack and labeled transmit audio (Tx-af). Just a note to say, be sure to leave the 1k resistor from the transistor to ground alone, it's required for proper operation. The input to your controller should have capacitors which provide the dc isolation from the transistor stage and to the exciter. You just inserted your controller audio path in place of the capacitor you just removed. Life doesn't get any easier...

Note From Paul:

I removed the resistor (R74) and used shielded cable to take the audio from the lands for R74 to the controller audio input and output connections. I grounded the shielded cable at the PCB ends on the axial lead of C16 which is connected to ground. At the DB-9 end of the leads I connected the shields together and to pins 6 and 7. R74 is depicted in the parts locator on page 6 by the black box in the lower center of the drawing.
3.5.4. RX COS and TX PTT
Receive COS (COR) and transmit PTT logic are derived from the collector circuit of a transistor labeled Q-10 (an M9642) on my diagram. There are two or three stages on the Squelch Gate Card which lend themselves to the COS/PTT requirements of your particular controller. Similar to the work done to isolate the PL function, the FUNCTION INVERTER collector is also isolated by de-soldering and a wire routed from the collector lead (with a shrink tube cover) to the DB-25 jack. This lead is labeled Rx COR/COS. A wire is then soldered from the open hole (former PC board location of the collector lead) and routed to the DB-25 jack, then labeled TX PTT.

Note From Paul:

In my application, I removed a factory-installed wire (with insulation) which connects Q10’s collector to all of the components in the collector circuit. This wire is depicted in the parts locater drawing on page 6 by a bold black line in the left center of the drawing. Removal of this jumper causes Q10 to become an open collector switch circuit. I then ran wires from the lands this wire was soldered to the DB-9 connector. The land common to Q10’s collector becomes RX COR for the controller, and is an open collector switch. The land common to all the other components (including the base of Q11) becomes TX PTT.
There are dip switches inside your controller which determine the transition of the COR and PTT functions. These will have to be set low-to-high logic as the function inverter is on during receive and off during Tx. Again your controller provides the Rx logic pull-up and the card applies the Tx logic pull-up through a resistor (4.7k on my diagram).   You’re pretty much done at this point. 

3.6. Tune-up
Set the REPEATER SQUELCH KEY ADJUSTMENT to the full on (clock-wise) position. Leave the REPEAT LEVEL ADJUSTMENT (audio levels) alone for now. If the magic screw-driver has paid you a visit, just set it about 3/4 up from off (in the CW direction). The levels in your controller should be set to midpoint for the initial tests.

3.6.1. Some adjustments:
(MSR-2000.  Micor adjustments are similar, although slightly different)

With the repeater ready to go, the unit is placed into a service monitor and the REPEATER SQUELCH KEY ADJUST is turned down/counter-clockwise until the transmitter keys. You may hear white noise in the transmit audio depending on where your MSR R1 audio squelch pot is set. On the receiver R1 audio card, the squelch pot is brought down counter-clockwise until the white noise (discriminator audio/noise) is heard in the transmit audio. Now, rotate the REPEATER SQUELCH KEY ADJUST clockwise until the repeater transmitter drops. It is now time to set your levels through the controller. (Remember the controller time out timer)

With a saturated (RF level) signal of proper deviation, set the RPTR LEVEL ADJUSTMENT (audio) for a useful value/output at the DB-9 / DB-25 jack pin which delivers the Rx audio to your controller. Since the controller will also have an op-amp stage with adjustable gain, I choose a volt or two of peak-to-peak audio delivered at the DB-25 jack pin. The controller adjustment is then set per the manufactures recommendations.

The Controller Tx audio output adjustment is then set to properly deviate the exciter. The limiter in the exciter should be properly set from Motorhead** unless that pesty-magic-screw-driver has also been there. For transparent audio levels, generate a signal into the receiver and set the Controller pot to deviate the transmitter the same amount up to limiting. Turn the RPTR SQUELCH KEY ADJUST, clockwise until the transmitter drops.

There's a practical setting of audio pots, which might provide a very small amount of compression at higher deviations. An example would be: input 3KHz deviated, output 3KHz deviated. Increase the input to 3.5 or 4KHz and watch the exciter deviation rise to 4.5 or 5KHz depending on the limiter setting. This gives you a slight boost in average audio levels before the "hard limit" happens. If your input to output deviation amounts are the same at some setting, use this setting first. I have never found a ratio of equal Rx-to-Tx deviation levels in any brand of two-way repeaters, there are too many things which cause the slopes to differ, period.

In most Motorola repeaters, the deviation of the sub tone (pl) is fixed, when making the above audio adjustments, pull the tone reed from the transmit pl or dpl generator. Replace it once the adjustments are complete.

3.6.2. "The Lost Squelch Tail, or lack of..." 
(Use the below values as an example only)

Assume your receiver has a sensitivity of one half micro volt (.5uV),  the R1 Audio Card squelch pot should still be full counter-clockwise (off) from the previous procedure.  Rotate the RPTR SQUELCH KEY ADJUST full counter-clockwise to place the Repeater into the transmit mode with no signal into the receiver. You should hear white noise in the transmit audio.

Generate into the receiver a signal with a 1KHz tone, 3KHz deviation at .75uV RF, then rotate the R1 audio card squelch pot clockwise until the white noise stops. Now decrease the RF output from the generator to .5uV, then rotate the RPTR SQUELCH KEY ADJUST pot clockwise until the repeater transmitter drops. 

You have just set the audio gate to open above receiver signal strengths above .75uV and the repeater transmitter to key at or above the .5uV level. 

As a received signal stops or fades into the noise, the repeater audio gate closes the repeat audio path, just before the signal reaches the noise floor... IE, you don't hear the noise. The repeater transmitter is allowed to key at the .5uV level and establish the audio path when a usable signal above (.75uV) is present. The reverse operation takes place as a signal drops from the receiver and you hear only the squelch tail built into your transceiver. With a complete pl system, you hear very little noise, much appreciated by all within ear shot of your speaker.

The dead-band area of .5uV to .75uV is so small, almost all signals quickly pass through it. It is fully adjustable as preference of the operator(s)/owner(s) require. Remember, the values shown are just for the example, and useful as a guide in the real world. Very low power and extreme fringe area users will appear as a carrier with no audio when this dead-band area is set to large. Noise bursts at the end of user transmissions indicate the dead-band area is set to small.

3.7. Wrap-up!
Your ready to place the Repeater on-the-air!

Normalize your repeater by placing all the covers in place and controls in their proper locations. You can construct a jumper plug to return the squelch gate card back to "stock" operation (less audio adjustments) in event of controller failure, but a spare Squelch Gate Card is also practical to have around.

Note From Paul:

I built a jumper assembly quite simply. In my setup, RX audio and TX audio are present at pins 5 and 4 of a DB-9, respectively. CTCSS logic is at pin 3, and RX COR and TX PTT are found at pins 2 and 1, respectively. Taking a male DB-9 connector (all my modified Squelch Gate cards have female DB-9 connectors) with hoods, I jumpered pins 1 and 2, and connected a 680 resistor (R74 from the Squelch Gate card) between pins 4 and 5. Disconnecting my controller from the Squelch Gate card and placing this jumper in it’s place returns the MICOR to STOCK carrier squelch operation.
Please feel free to write of E-mail should you have specific questions.

Enjoy and 73's

Skip May 
WV6F

E-mail: nospam4me@juno.com

(Http://pilot.ucdavis.edu)

3.8. Notes
*ACC (rip, great controllers in their day)

**Motorhead (Slang word for Motorola)

3.9. Sidebar about the MSR-2000
There are at least two chassis made for the Motorola MSR-2000. One is a half-duplex shelf, modified with much time, tools, experience, labor and Diet Pepsi into a duplex unit for Repeater Operation. The other available chassis operates as a full-duplex unit with the proper jumpers in place on the back plane and control cards. The quick way to tell the difference is viewing a standard duplex chassis. Above the normal cards standing vertical, the duplex chassis is slightly taller and has provisions for three cards which sit horizontal above the vertical cards. One card is for the R1 audio, another for PL/DPL. The third slot is not used in "normal" repeater systems.

The PL/DPL card must be for duplex operation. I have populated the half-duplex card with parts to make it a full duplex unit with parts direct from Motorhead or salvaged the exact same chips (naturally a different part number) from the Mitrek Mobile PL board. (Giving away more of my secrets)...

The old original back-plane mod / install involves much hair pulling, butchering / cutting of the back plane PC Board. Since there are many jumpers, options and modifications preformed on MICOR and the MSR-2000 through the years, the attachment of an external controller with this method is not as easy and generic as the Squelch Gate Card Method, but does work. Also, the return of the unit to the original factory configuration for resale is additional work.

I hope this Modification is smooth going and works well for you.

Skip
4. Controller Interface – A Second Method

The following is a second method I have employed to interface an S-Com 7K controller to a MICOR base station. I modified a Motorola C71RCB-3405D Base Station as a six meter repeater using the following instructions. I modified the receiver and exciter assemblies for operation in the six meter band as described in my MICOR VHF Mobile Six Meter Conversion notes. No modifications were required of the PA or audio / squelch sections. My unit was equipped with a stock CTCSS encoder and decoder. As there are many variations of these base stations in terms of control and function, it is highly recommended that the technician have a copy of the manuals for these (68P81013E60-G for the RF, 68P81025E60-D for the control) on hand and reference them before starting the conversion. Use these instructions as guidelines!

My particular station is equipped and configured as follows:

· TLN5644A Backplane motherboard
Configured for non-wireline control of an RT repeater station (JU1, 4, & 5 in)
· TLN5893A Base Station Transmitter Interconnect Board

· TLB8174A exciter with KXN1028B channel element

· TLN5731A MICOR CTCSS encoder with KLN6210A YZ reed (82.5 Hz)

· TLN5648A Single Receiver Base Station Receiver Interconnect Board 
Configured for local volume and squelch control, not configured for “AND squelch”, Extender receiver function disabled, and CR957 lifted for duplex operation.
· TLB8684A “Extender” receiver with K1003 channel element

· TRN6002A MICOR CTCSS decoder with TLB8381A YZ tone reed (82.5 Hz)

· TLN5892A Chassis

· TLN4669B Single Receiver Two Wire Line Driver Module

· TLN4635B Station Control Module

· TLN4660A F2-R2 Mute DC Transfer Module

· TLN4662A Squelch Gate Card
Configured for non-wireline controlled RT repeater.
· TPN1106A battery charger / power supply

· TLN1857A Metering & Intercom panel with local microphone


The receiver crystal formula is fcarrier=3fcrystal + 5.26 MHz. The receiver uses the K1003A channel element.


The transmitter uses a X3 multiplier. The transmitter uses the KXN1028B channel element, and the ICM crystal part number is 2-00167240.
4.1. Control Card Requirements and Modifications


I only required three control modules to get the station to operate as a repeater. Other modules such as PL and frequency control, time-out timers, multiple receivers, etc., were not required for basic operation. It is highly recommended that the base station include the metering / intercom unit, TLN1857A or TLN1886A, as this will provide the completed repeater with a local control panel for testing and tuning. To enable the local control panel, simply disable (remove power from) the controller.


I modified the receiver interconnect board by lifting JU957, and modified the exciter interconnect board by lifting JU952. 
4.1.1. TLN4668B / 69B / 70B Line Driver Module


No modifications were required to this card, but it’s presence is required to get the local audio from the metering / intercom unit.
4.1.2. TLN4635B Station Control Module


I found it necessary to lift jumper J10 on this card for proper repeater operation. This jumper is usually opened / removed for non-wireline repeaters. I also found, in my particular application, that it is necessary to leave the LINE DISABLE switch in the disabled position for proper operation. Careful review of your card’s configuration is required to ascertain what type of base station or repeater it was originally configured for. Disregard settings of the XCTR LEVEL control. Mine was almost fully clockwise, but did not seem to have much effect on completed repeater performance.
4.1.3. TLN 4662 Squelch Gate Module


I found it necessary to remove diodes CR19 and CR22 from circuit to get proper completed repeater operation. CR19 allows the local PTT to be disabled when the receiver is active, and CR22 the PTT Switch function of the card. I configured the jumpers per the chart for a repeater (RA) station. All are out except JU3, JU4 (in PL position), JU5, JU6, JU14 (in CS position), and JU15 )in PL position).
4.2. CTCSS Encoder and Decoder


I use a CTCSS decoder on YZ (82.5 Hz) in the repeater receiver. This is a stock Motorola circuit. I used a ComSpec SS-32 encoder, configured such that it only encoded CTCSS when there was activity in the receiver. Any DPL or paging options should be removed from the station for this function to work properly.

4.3. S-Com 7K Controller Interface

I am using an S-Com 7K controller, modified as shown using the following interconnection criteria:

1. Lifted R12 (4.7k pullup to +5V) in 7K COR1 input circuit for proper COR operation.

2. Lifted R15 (4.7k pullup to +5V) in 7K CTCSS1 input circuit for proper CTCSS operation.
	Function
	7K DB25

pin number
	wire

color
	MICOR 

interconnect point
	MICOR

function name

	COR
	J2-2
	white / red
	RX pin 9
	CAI

	CTCSS COR
	J2-5
	white / brown
	RX pin 10
	RX PL indicate

	RX audio
	J2-1
	brown
	RX pin 15
	Discriminator

	RX audio shield
	J2-19
	shield
	chassis
	

	TX audio
	J2-14
	coax
	TX pin 24
	Exciter input

	TX audio shield
	J2-20
	shield
	chassis
	

	PTT
	J2-10
	red
	backplane 8
	local PTT

	Logic Output 7
	J3-14
	yellow / brown
	J904-10
	enable / disable



COR switches from 0.11V to 4.56V with signal.


CTCSS COR switches from 0V to 9.28V with CTCSS detection.


The Extender is disabled when Logic Output 7 is ON (closed). Ground on the yellow / brown lead disables the Extender.
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