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SERVICE INFORMATION



If problems are experienced with the installation or operation of the Digital Radio System Service Channel and PSTN Interconnect please call the Help Desk Number listed below before returning units to the factory for repair.



In most cases, problems can be diagnosed and rectified over the phone, avoiding unnecessary transportation and service costs.
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HELP DESK NUMBER:



+61 3 9758 5933 (All hours)
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TECHNICAL OVERVIEW



By David Bagnara and Peter Zeug

Design Two Thousand Pty Ltd

1998



The DRSI provides Orderwire facilities and ‘party line’ style access to a telephone line using a radio service channel. Multiple units can be interconnected by radio links using the inbuilt 3 way audio bridge, and a local phone handset connected at each location. In theory, an “infinite” number of DRSIs can be connected in ‘series’ provided that there is no excessive noise and/or poor frequency response on the service channel. One unit may have a phone line connected to it, which can be accessed from any local phone on the system.  There are also selectable filters available so that the radio channel can be bandwidth limited for use in conjunction with a Supervisory service.



From any local phone on the system or from an external phone calling the system, any other local phone, or all local phones, can be made to ring.  Other users may join in an existing conversation by picking up their local phone.  If the link is being used for a data call using modems or facsimile, anyone picking up a local phone will be advised of the data call and the data call will not be interrupted.



AUDIO



The audio signal paths are best explained by looking at the block diagram of audio paths (see next page). The three radio interfaces are bridged together and each radio has adjustable transmit and receive levels.  The signal amplified to each radio interface consists of the audio of the other two radios and signals from the main DRSI board which may be bandwidth limited for ‘SUP’Y’ operation by the use of the on-board 2.2 kHz low pass filters. These filters can be inserted by moving the four jumpers on the ‘RAD/SUP’Y’ jumper block from the RAD position to the SUP’Y position. The signal from the three radio channels are mixed, (optionally bandwidth limited) and sent to the main DRSI board. The radio channel transmit and receive signals are then sent to the mixer board MX-4735 where the signals are switched and mixed to achieve the desired audio paths.



Access to the Tx and Rx level potentiometers is achieved by removing the top cover of the DRSI. There are 8 clearly marked adjustable gain settings. These are:



Name				Controls						Located on PCB type



RX1				Gain from radio 1 to mixer			DR-4727

TX1				Gain to radio 1 from mixer			DR-4727

RX2				Gain from radio 2 to mixer			DR-4727

TX2				Gain to radio 2 from mixer			DR-4727

RX3				Gain from radio 3 to mixer			DR-4727

TX4				Gain to radio 3 from mixer			DR-4727

TX_LINE_OUT		Gain from mixer to phone line		MX-4735

RX_LP				Gain from local phone to mixer		DR-4727

TX_LP_OUT		Gain from mixer to local phone		TA-4701 (software programmable)



During factory setup, all gains are set to an initial value (See Factory Calibration Procedure). After installation, it may be required to set the trimpots RX1, RX2, RX3 and TX1, TX2 and TX3 as a variation in the load impedance will change the signal gains.



When setting these gains, inject a signal on a radio port.  Adjust the RX gain for that port so there is 0 dB (or other calculated figure) loss from the radio port input to pin 1 of LK4 on the ‘RAD/SUP’Y’ jumper block.  Then adjust the TX for the other two radio ports so there is 0dB gain from the radio input port to each radio output port.



The other gains do not need to be adjusted but are described here.



The gain from the mixer to the local phone (TX_LP_OUT) is software controlled. To read the current setting enter *0525# on the keypad at the front panel. The default is 017 which equals - 6 dB. To change the setting enter *0525nnn# where nnn is the required setting in steps of 1 dB above or below the 017 default value. The hardware, TX_LP_OUT, RX_LP, and TX_LINE_OUT, are factory set to provide 6 dB gain from the phone line, 6 dB loss to the local phone, 9 dB loss from the local phone, and 3 dB gain to the phone line respectively.
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BLOCK DIAGRAM OF DIGITAL RADIO SYSTEM ORDERWIRE NETWORK



DRS site to site access (Orderwire facility).

PSTN access from DRS sites.

DRS site access from the PSTN.

Site call ‘Add-On’ feature.

Manual PSTN line pick up and hang up during a site call.

‘Follow-On’ calls.

Group call (call all DRS sites).

Inbuilt 3 way, four wire bridge.

‘Strappable’ low pass SUP’Y Interface.

High bandwidth (>9600 bps data throughput).

Intrusion tone when another party joins and leaves a voice call.

RS232 port for call data/diagnostics.

Local keypad (inbuilt) programming.

Recorded voice announcements and call progress tones.

Programmable call time limit as a lock up inhibitor.

12 ( 48 Volt dc working, polarity and ground insensitive.
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DATA CALL DETECT THRESHOLD



The DRSI is able to detect the presence of a DRS data call. If a data call is in progress, any operator that lifts a Local Phone will hear “Data call in progress, try again shortly” which prevents the data from being corrupted.



A continuous signal stream is detected as a data call, unlike voice which by comparison has many peaks.



The level at which the DRSI detects data is normally -22 dBm nominal. It is unlikely that this threshold should ever need adjustment.



Continuous high noise on the DRS Service channel may be detected as data, and therefore prevent telephone access. In this event, the DRSI Data Detect Threshold will need to be increased. Similarly, if the DRSI fails to detect valid data, the threshold will need to be decreased. Note that all DRSIs per orderwire network will need to be set the same.



From the keypad controller:



Press * 0522 #. The display will read a three digit number in the range 030( 094. eg. 070 (default).

To increase the threshold (reduce the sensitivity to ‘noise’), press * 0522 nnn #, where nnn = a value higher than the default. (See table below).

To decrease the threshold (increase the sensitivity to ‘noise’), press * 0522 nnn #, where nnn = a value lower than the default. (See table below).



Data Detect Threshold Values:



VALUE (REL.) RANGE 030(094�DETECT THRESHOLD (NOM.) dBm��030�-52��035�-48.25��040�-44.5��045�-40.75��050�-37��055�-33.25��060�-29.5��065�-25.75��070�-22 (Default)��075�-18.25��080�-14.5��085�-10.75��090�-7��094�-4��100�Off (No data detect)��

The Data Detect Threshold can be adjusted in steps of 0.75 dB.



For example, if you want to increase the data detect threshold by 6 dB and the current value is 070, the new value will need to be 078. The level at which the DRSI now detects a data call is -16 dBm. (ie. noise must be 6 dB louder to be detected as data).



This example was calculated as follows:



6 dB ( 0.75 = 8 (wB)

070 +  8 =  078



=>  -22 + 6 = -16 dBm
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RS232 MONITOR PORT



The rear of the DRSI has a 9 pin RS232 connector. If connected to a monitor, it is possible to 'see' the operation of the DRSI software. The connector is wired as a DCE so connection to a PC can easily be made using a standard serial cable. A basic terminal program, configured to 9600 baud, 1 stop bit, 8 data bits and no parity, will display the information output by the DRSI.



The software operates as several state machines, with various events changing the state of the machines. Such events include DTMF signals being received from the radio channel, a phone going off hook or a call coming in on the PSTN telephone line.



The information displayed is useful for call logging purposes and to diagnose any problems that may occur in the field. Hopefully a brief description of what happens will be all that is needed.



The following text may be output to the serial port. Some text string messages represent the state, and some are the commands that changed the state.



In the case of the radio service channel, the following states are applicable:



PL_IDLE			Idle - the normal state

PL_INUSE			The software has determined a phone somewhere on the system is off hook.

					The phone line itself may be on hook or off hook.

PL_WAIT			When a phone is hung up, it sends the hanging up command.  The phone

					line now enters the waiting state, and if any other phones are off hook they

					they will respond and PL_INUSE will be returned to. If no phones acknowledge,

the PL_IDLE state is entered.



The phone line can have the following 4 states:



LINE_NOT_CONNECTED	Phone line has not been detected

LINE_ON_HOOK			Phone line is on hook

LINE_INCOMING			Phone line is on an incoming call

LINE_OUTGOING			Phone line is on an outgoing call



The local phone can assume one of the following states:



LP_IDLE					On hook

LP_INUSE					Off hook

LP_INUSE_NC				Off hook not connected (data call in progress)

LP_RINGING				Ringing and generating tone to channel

LP_GROUP_RINGING		Ringing

LP_SEND_ACK				Another phone has hung up and this one is about to send ack.





The following commands are sent to the local phone state machine when determined appropriate by the command processor:



LPC_IDLE						Return to the idle state (eg. from LP_RINGING)

LPC_RING						Ring

LPC_GROUP_RING				Group ring

LPC_ACK						Send acknowledge

LPC_ACKED					Another phone sent acknowledge

LPC_ANOTHER_OFF_HOOK	Another phone gone off hook
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PLC_CONNECT				Route line to network if connected

PLC_DISCONNECT			If no other phones OH, hang up line (via PL_WAIT state)

PLC_TERMINATE			Hang up line immediately

PLC_TOGGLE				Alternate CONNECT and TERMINATE

PLC_STAY					Do not hangup yet

PLC_ANSWER				Answer call

PLC_USER_INPUT			A user has input a DTMF digit

PLC_MASTER_TIMEOUT	Master time-out has occurred





The following commands are transmitted between units across the radio service channel using DTMF signalling:



CM_LP_OFF_HOOK			‘A’ when a local phone goes off hook

CM_LP_ON_HOOK			‘C’ when a local phone goes on hook

CM_LP_ACK				‘D’ when a unit acknowledges

CM_TOGGLE				‘*’ user input to pick up and hang up phone line

CM_ENTER_REMOTE		‘#'’ user input to proceed the entry of a site number to call



The software reports any commands and changes in states that occur. It also reports DTMF signal reception. Keyboard input will provide low level diagnostic input and should not normally be need. The following keyboard inputs and their responses are listed here:



s		system data

p		phone line data

l		local phone data

c		command data

any		all of the above
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LABORATORY CALIBRATION PROCEDURE  (See also Field Calibration Examples)



Assume a DRSI is to be connected to two NEC PASOLINK MK2 or MK3 radios. The published levels are 0dBm in and out, with an input and output impedance of 600 ohm.



We are assuming the 0dBm input is at the input terminals and the output level is into a 600 ohm load.



Using a signal generator with the same source impedance as the radio (ie. 600 ohm), connect a 600 ohm load across the signal generator output. Measuring across this load, adjust the signal generator for 0dBm (the rated output level) at 820Hz.



Disconnect the 600 ohm dummy load and connect the signal generator to the DRSI radio port 1 input (Rx or VF in).

Measure across the GND and OUT test points on the PCB.

Adjust RX1 to -10dBm.  (DRSI internal reference level)

Move the signal source to radio port 2 input (Rx or VF in).

Adjust RX2 for -10dBm.  (DRSI internal reference level)

Disconnect the signal source and connect to the GND and IN test points.

Adjust signal level for -10dBm across the test points.

Connect a 600 ohm load representing the radio input impedance across the DRSI radio port 1 output (Tx or VF out).

Measure across this load and adjust the TX1 for 0dBm (the rated input level).

Connect a 600 ohm load representing the radio input impedance across the DRSI radio port 2 output (Tx or VF out).

Measure across this load and adjust the TX2 for 0dBm. (the rated input level).



If connecting to a radio with different level requirements, just replace the levels and impedances with those appropriate to the radio.  The only levels which must remain constant is the -10dBm measured at the DRSI GND and OUT test points. 



In summary, to set the RX adjustments do the following steps.



Using a signal generator with the same output impedance as the radio, connect it to the rated load and adjust the signal level across the load to be the rated output.

Disconnect the load and connect the signal generator to the input (Rx or VF out) of the relevant DRSI radio connector.

Measure across the OUT and GND test terminals of the DRSI PCB and adjust the relevant RX potentiometer for -10dBm.



In summary, to set the TX adjustments do the following steps.



Connect signal source to the GND and IN test terminals on the PCB.

Adjust signal source so the level is -10dBm across the GND and IN test terminals.

Apply a load equivalent to the load of the radio to the relevant DRSI radio port output (Tx or VF out).

Measure across this load and adjust relevant TX to the specified radio input level.



PIN DESIGNATIONS FOR THE RADIO PORTS



The DRSI may be connected to up three Digital Radio Systems. (The third radio interface may alternatively be strapped to become a ‘SUPY’ interface). The RJ 45 plugs are wired as shown here:



                  RJ45 plug						Pin

�������������1.	Not used		Pin 1 of RJ45 connector										               1

2.	Not Used		Pin 2 of RJ45 connector										               2

3.	Rx A 			Pin 3 of RJ45 connector										               3       (VF  in)

4.	Tx A 			Pin 4 of RJ45 connector										               4       (VF out)

5.	Tx B 			Pin 5 of RJ45 connector										               5       (VF out)

6.	Rx B 			Pin 6 of RJ45 connector										               6       (VF in)

7.	Not used		Pin 7 of RJ45 connector										               7

8.	Not Used		Pin 8 of RJ45 connector 										               8



Note:	Tx AB = VF out (to the service channel).

Rx AB = VF in (from the service channel).
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FIELD CALIBRATION PROCEDURE - EXAMPLE 1



Example 1  Set-Up Procedure



These are examples only and other methods are equally appropriate. See also Lab Calibration on previous page.



The DRSI is capable of generating an 850 Hz Test Tone which is transmitted to each of its three radio ports. This test tone may be used to set up transmit (VF out) and receive (VF in) levels as described here. The test tone is turned on by pressing * 4799 # and then turned off by pressing # (or any key) on the keypad of the DRSI.



This example assumes each radio has a maximum input level of -8 dBm.  The internal test tone is -14 dBm which is 2dB lower than the maximum expected signal generated by the DRSI, so set the input to each radio at -10dBm i.e. 2dB below the maximum input level of the radios in this example..  This rule applies for all radios.  The output level of the radios is unimportant, and could be measured to confirm the loss through the radio network is as expected.





Refer to Calibration Reference Diagram - Example 1 - next page.



Enable test tone at unit 1.   Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio A and adjust unit 1 TX1 for -10dBm.

Measure test point ‘OUT’ on unit 2 and adjust unit 2 RX1 for -14dBm.

Measure input to radio C and adjust unit 2 TX2 for -10dBm.

Measure input to radio E and adjust unit 2 TX3 for -10dBm.

Measure test point ‘OUT’ on unit 3 and adjust unit 3 RX1 for -14dBm.

Measure test point ‘OUT’ on unit 4 and adjust unit 4 RX1 for -14dBm.

Disable test tone on unit 1.   Press # and the DRSI stops displaying the ‘t’.



Enable test tone on unit 2.   Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio B and adjust unit 2 TX1 for -10dBm.

Measure test point ‘OUT’ on unit 1 and adjust unit 1 RX1 for -14dBm.

Disable test tone on unit 2.   Press # and the DRSI stops displaying the ‘t’.



Enable test tone on unit 3.   Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio D and adjust unit 3 TX1 for -10dBm.

Measure test point ‘OUT’ on unit 2 and adjust unit 2 RX2 for -14dBm.

Disable test tone on unit 3.   Press # and the DRSI stops displaying the ‘t’.



Enable test tone on unit 4.   Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio F and adjust unit 4 TX1 for -10dBm.

Measure test point ‘OUT’ on unit 2 and adjust unit 2 RX3 for -14dBm.

Disable test tone on unit 4.   Press # and the DRSI stops displaying the ‘t’.
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CALIBRATION REFERENCE DIAGRAM - EXAMPLE 1



Refer to Field Calibration Procedure - Example 1 - previous page.
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Example 2   Set Up Procedure



Refer to Calibration Reference Diagram - Example 2 - below.



This example assumes each radio has a maximum  input level of -15dBm.



Enable test tone at unit 1.  Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio A and adjust unit 1 TX1 for -17dBm.

Measure test point ‘OUT’ on unit 2 and adjust unit 2 RX1 for -14dBm

Measure input to radio C and adjust unit 2 TX2 for -17dBm.

Measure test point ‘OUT’ on unit 3 and adjust unit 3 RX1 for -14dBm

Measure input to radio E and adjust unit 3 TX2 for -17dBm.

Measure test point ‘OUT’ on unit 4 and adjust unit 4 RX1 for -14dBm

Disable test tone on unit 1.  Press # and the DRSI stops displaying the ‘t’.



Enable test tone on unit 4.  Press * 4799 # and the DRSI displays a flashing ‘t’.

Measure input to radio F and adjust unit 4 TX1 for -17dBm.

Measure test point ‘OUT’ on unit 3 and adjust unit 3 RX2 for -14dBm

Measure input to radio D and adjust unit 3 TX1 for -17dBm.

Measure test point ‘OUT’ on unit 2 and adjust unit 2 RX2 for -14dBm

Measure input to radio B and adjust unit 2 TX1 for -17dBm.

Measure test point ‘OUT’ on unit 1 and adjust unit 1 RX1 for -14dBm

Disable test tone on unit 4.  Press # and the DRSI stops displaying the ‘t’.
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SPECIFICATIONS



Enclosure							1U high, 19” rack mount.

Finish								Dulux metallic charcoal powder coat.

Power Requirement					12 ( 48 Vdc nominal, polarity and ground insensitive.

Power Consumption					135 mA Local Phone (LP) on hook, 160 mA LP off hook @ 48 V

									270 mA LP on hook , 315 mA LP off hook @ 24 V

									600 mA LP on hook, 745 mA LP off hook @ 12 V

									ie. 6.5 W ( 7.7 W nominal @ 48V

Initial Start Up Current				600 mA for 40 ms @ 48 V

									1 A for 50 ms @ 24 V

									1.5 A for 90 ms @ 12 V

Operating Temperature Range			-10 ( +70 ( C.

Storage Temperature Range			-20 ( 80 ( C ambient.

Humidity, Storage and Operating		To 98% non condensing.

Mean Time Between Failure:			> 20 years.

Radio Interface						4 wire, fully isolated, 600 R nominal.

	Input level						-30 ( +10 dBm adjustable.

	Output level						-30 ( +10 dBm adjustable.

	Frequency range					300 Hz ( 5 kHz.

Radio Port Three						Strappable for ‘SUP’Y’ interface.

	Low pass band					300 Hz ( 2.2 kHz on all Tx and Rx paths (speech channel).

	High pass band					2.3 ( 5 kHz (data channel).

Telephone Line Interface				Standard two wire analogue ring in/loop out.

Ringer Equivalent Number (REN)	0.5.

Ring Detect						( 10V RMS @ 13-55 Hz (25 Hz nominal), (100 ms.

Answer Delay					100 ms.

Local Phone Interface					Standard two wire analogue loop start.

Feed							48 V, 25 mA.

Ring							400/1600 ms on/off, SELV 30 V @ 50 Hz (software programmable).

Inband Signalling						Dual Tone Multi Frequency (DTMF).

DTMF Dialler						100 ms on/off, -10dBm.

DTMF Receiver						-40 ( 0 dBm sensitivity.

Keypad								12 push button 4 x 3 numeric silicone membrane keypad.

Displays								7 segment numeric readout, 6 x status LEDs.

RS232 Port							9600 baud, N81 format.

Data Call Detect						-22 dBm programmable.

Telephone Service Tone detection		-30 dBm sensitivity, automatic cadence detection.

Radio Compatibility		NEC 2500 Series, NEC PASOLINK MK2 & MK3, NOKIA DR240 & DMR-2000,

 AWA RMD & Longreach Series, MITEC Jingera Series, MOTOROLA, TAIT,

 SIMOCO, GME.

Conformance						TS001, TS002, TS004, AS3260, AS/NZS 3548 Class-B, Other.

ACA Supplier’s Code					N468

Serial/Item							755/337

Warranty							Two years





Note: Specifications are subject to change without notice.
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PLEASE NOTE:



VF Levels for 4 Wire Service Channel Link



This unit has been factory preset for –6dBm VF input and –6dBm VF output, with input and output impedance 600 Ohms.

This setting should suit most digital radio service channels and not require adjusting in the TACT TA-4700.
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