[image: image1.wmf]DISPLAY

TRIG 2

PRE-

TRIG 2

SKS

SKQ

SKM

SKP

TRIG 3

DISPLAY

SKT

DISPLAY

TRIG 1

SKR

PRE-

TRIG 3

SKN

PRE-

TRIG 1

SKL

SKY

VIDEO 4

VIDEO 1

SKW

VIDEO 2

SKX

EXTERNAL

TRIGGER

PERF MON

TRIGGER

VIDEO 3

SKZ

+ve

+ve

-ve

-ve

file ref: fig1_4

240mm

440mm

765mm

795mm

WEIGHT:        28Kg approx.

Fixing Holes 10mm diam.

Fixing Centres 240 X 765

SERVICE CLEARANCE:

   Sides       80mm min

   Bottom   120mm for

                Cable Radii.

COMPASS SAFE DISTANCE:

   Standard:

   Steering:


[image: image2.wmf]1.2m (4'), 1.8m (6') or 2.4m (8') ANTENNA

TSC

TSE

TSF

SKV

TSA

COMPASS I/P

GPS

OTHER SIGNALS

200

LOG I/P

TURNING

UNIT

TURNING

UNIT

TURNING

UNIT

TURNING

UNIT

VIDEO

Waveguide

  BULKHEAD

TRANSCEIVER

   65825CA

SKH

TSD

TSG

TSD

SKW

EXT TRIG (OPTION)

RADAR SILENCE (OPTION)

TSD

199

197

198

TSA

TSA

Motor Supply

TU Enable

270

208

SKP

TSH

PM & Bearing

TRANSCEIVER

   CONTROL

MAINS

ISOLATOR

   SHIP'S

SWITCH/FUSE

1 Phase AC

203

   SHIP'S

SWITCH/FUSE

3 Phase AC

ISOLATING

TRANS-

FORMER

205

TSP

PLA

PM Trigger

267

65801B

65800 Series

271

For Transceiver Cable 

Schedules, refer to 

Chapter 2

NOTE:  For Display Cable Schedules refer

            to Ships Manual 65800010B

file ref: fig1_1.ecw  iss D  3/8/99

272

BM E  I-BAND

BRIDGEMASTER E

   DISPLAY UNIT



CHAPTER 1

SPECIFICATION

CONTENTS

21.
GENERAL

2.
TECHNICAL SPECIFICATIONS
2
3.
MECHANICAL DESCRIPTION
6
4.
SYSTEM OVERVIEW
7
5.
SYSTEM CONFIGURATIONS (65825CA only)
10


Illustrations

11Figure 1.1 - Basic Bulkhead System

Figure 1.2 - System using BridgeMaster II and Display Compatibility Unit
12
Figure 1.3 - System connected via a BridgeMaster E Interswitch Unit
13
Figure 1.4 - Transceiver General Details
14


CHAPTER 1

GENERAL INTRODUCTION

1. GENERAL

1.1. The Bulkhead Transceiver Unit Type 65825CA, CB, CC, CD, and variants thereof, is an I-Band Radar transmitter/receiver with a nominal magnetron output power of 25KW.

1.2. It is designed to be the central unit in both simple and complex system configurations, and has sufficient interfacing options to be able to meet most of the resulting requirements.

1.3. Mechanically it is designed to use the same footprint as the earlier 66033700 series of transceivers, and the waveguide outlets and the video, trigger and mains power connectors are positioned similarly to the latest model in that series, the 66033710.

1.4. Electrically it is operated by a serial control message which in the in versions 65825CA, and 65825CD is compatible with the BridgeMaster E series of Display and Ancillary Units.

1.5. The types 65825CA, and 65825CD use the conventional communications structure.
The derivatives (CB & CC) are both designed to use a customer specific communications structure.
65825CA and 65825CB use a magnetron frequency of 9410MHz
65825CC and 65825CD use a magnetron frequency of 9170MHz.

2. TECHNICAL SPECIFICATIONS

2.1. Radar Frequency (Standard)
9410 + 30MHz (65825CA, 65825CB)

Option



9170 + 15MHz (65825 CC, 65825CD)

2.2. Modulator Type


Solid State with resonant charged PFN

2.3. Magnetron Peak Power
25KW nominal

Long Pulse.


20.0kW min.

Medium Pulse


20.0kW min.

Short Pulse


18.0kW min.

2.4. Pulse Lengths

Long Pulse


0.8(s min.

1.2(s max.

Medium Pulse


0.2(s min.

0.3(s. max.

Short Pulse


0.03(s min.

0.07(s max.

# Subject to max pulse length/prf product of 1/1000  (magnetron limitation)

2.5. Pulse Repetition Frequency

Long Pulse


variable between  500Hz and 1000Hz *.

Medium Pulse


variable between 1000Hz and 2000Hz*.

Short Pulse 


variable between 1000Hz and 4000Hz*.


*As divisions of the basic oscillator frequency.

Standard settings:-



Basic oscillator 
3300Hz + 100Hz



Long Pulse

825Hz + 25Hz



Medium Pulse
1650Hz + 50Hz



Short Pulse

3300Hz + 100Hz

2.6. Wobbulation

An interpulse variation may be applied of <2% repeating at about 40 Hz when operating in internal mode.

2.7. PRF with external trigger:
Limited by the pulse length in use  to:-



Long Pulse

1000Hz maximum



Medium Pulse
2000Hz maximum



Short Pulse

4000Hz maximum

2.8. Magnetron Frequency:
standard

9410MHz + 30MHz





optional

9170MHz  + 15MHz

2.9. System Noise Figure

Measured at TxRx case output flange, 5dB nominal, 6.2dB max

2.10. Power Supply Requirements

General.

Input Voltage


92V to 276V   (115/230V nominal)

Input Power


320VA typical






315W typical






(Transmit, LP, scanner motor load)

Supply Frequency

47Hz - 63Hz.

Over-voltage Transients

40% above nominal for 1 second maximum without causing damage. (It is permissible to blow a fuse.)

Pulse Transients


1200V peak, rise time 2(s to 10(s, and a duration of up to 20(s

These transients may be common mode or differential mode.

Under-voltage Mains dropout may cause the system to reset.
Output and Input Signals

2.11. Radar Trigger Outputs 1, 2 & 3

Amplitude


12Vmin   18Vmax


Duration


1.0(s min
5.0(s max.


Polarity


Positive.


Timing wrt video

-50ns min


Rise Time (10% - 90%)
50ns max.


Output Drive Capability
50 Ohms.


Termination


BNC socket

Radar trigger is present on standby at the selected PRF.

2.12. Radar Trigger Output 4 (see 65825/HIS/01)


Type  



RS422


Duration


2us nominal


Termination


Terminal Block

2.13. Radar Video Outputs 1 & 2


Characteristic



Logarithmic


Peak Amplitude, individually adjustable
1.0V min
5.0V max.


Polarity




Negative.


Zero level




0V + 0.1V


Output Coupling



DC


Output Drive Capability


50 Ohms.


Termination




BNC socket

2.14. Radar Video Outputs 3 & 4


Characteristic



Logarithmic


Peak Amplitude, individually adjustable
1.0V min
5.0V max.


Polarity




Positive.


Zero level




0V + 0.1V


Output Coupling



DC


Output Drive Capability


50 Ohms.


Termination




BNC socket

2.15. Performance Monitor Trigger Output

Amplitude



2.4V min
5Vmax.


Duration



1(s min
6(s max.


Polarity



Positive.

Timing



To precede or be coincident with leading edge of magnetron pulse.

Rise Time (10% - 90%)

<100ns.

Output Drive Capability

75 Ohms.

Termination



BNC socket
2.16. Pre- Trigger Outputs
Three pre trigger outputs, each independently configurable. 


Amplitude



12V +3/-1V



Duration
individually preset
1.0(s min
10.0(s max.




Polarity



Positive



Rise Time (10% - 90%)

<100ns



Time wrt Magnetron O/P (T0)
-20(s to 0(s individually preset*



Stability



<+ 0.1(s, but < + 0.3(s wrt pulse length change



Drive Capability


50 Ohms.



Termination



BNC socket


Link Options:  Present always or only when transmitting.

Note: *Maximum pre trigger timing will be subject to the external trigger timing setting.ADVANCE \d7
2.17. Serial I/O

Type

RS422 balanced line.

Format
Universal Asynchronous

Speed
Selectable between 9600 and 76,800 baud

(For protocol see documents 65825/NIS/01 and /02)

2.18. External Trigger  Input 


Amplitude



4.0V min
25.0V max.



Duration



0.1(s min
40(s max.


Polarity



Positive


Rise Time 



<100ns to +3V


Delay to Magnetron Output
Adjustable between 2.5(s and 25(s.


Stability



<+ 0.1(s, but < + 0.3(s wrt pulse length change


PRF




10kHz max
200Hz min.


Input Impedance


75 Ohms. (max 0.4W, 2W peak)


Termination



BNC socket


The presence of a signal at the external trigger input will automatically select external trigger operation.

2.19. Radar Silence Input 
Either:  Switching line +5V to +24V for transmit, 0 to +1.5V for inhibit,

Or:  Isolated closing contact to 0V for inhibit,

Or: RS422/RS423.

The polarity may be reversed by internal setting.

Reaction Time via dedicated silence line within 1 PRI,  and may be driven by pulse operation.

2.20. Azimuth Pulses

The system requires an azimuth input of 4096 pulses per revolution, approximately unity mark-space, and this can be either a single ended, TTL compatible signal, an RS423 or an RS422 balanced driven input.

[Note - for synchronous transmission systems it is necessary for the azimuth pulses to have a default minimum frequency even when the turning unit is stationary]

2.21. Heading Marker

The system requires a heading marker pulse occurring once per revolution for the heading reference, with a nominal duration of 2-10 degrees and this can be either a single ended, TTL compatible signal, an RS423 or an RS422 balanced driven input.

2.22. Buffered Bearing Outputs

The azimuth pulses and heading marker are also re-generated in RS422 format as ancillary outputs on the Input Board.  See Chapter 8

2.23. Status Outputs

Isolated closing contacts are provided to indicate: -

Transceiver ON
Ready to Transmit
Transmitting,

    SP in use
    MP in use
   LP in use

Contacts limited to 40V and 0.5A,   Isolation Voltage 4000Vrms.

2.24. Diagnostics
In addition to the BITE (see Chapter 6) provided within the serial data design, the following are provided: - 

Panel mounted elapsed time meters for Transceiver ON and Transceiver Transmitting running hours

LED indication of Transceiver ON, Ready to Transmit, and Transceiver Transmitting, visible from outside the Transceiver Case.

2.25. Output Voltages
Low power output voltages are provided for interfacing with the Turning Unit for the generation of pulse bearing information and powering a Performance Monitor Unit

+12V
( 0.5V @ 100 mA
-12V
( 0.5V @ 100 mA

+5V
( 0.5V @ 75 mA

3. MECHANICAL DESCRIPTION

The transceiver sub-assembly module comprising the power supply, modulator and trigger board is mounted within the case by lowering onto captive screws to enable rapid removal for servicing.

3.1. The microwave assembly together with the magnetron, circulator and receiver is bolted into the top of the case, with the waveguide outlet centrally located in the top face.  This assembly can be dismantled in situ, or taken out completely by the removal of 8 screws, after removing the magnetron.

3.2. All of the coaxial cables leave the case via bulkhead BNC connectors at the lower left-hand side of the bottom of the unit.

3.3. Multicore cables enter the input panel compartment via up to 5 screened cable glands on the lower face.

3.4. The status indicators and running hours meters are incorporated into the input panel cover plate.  The associated looms unplug from the input panel for easy removal.

3.5. Forced air cooling is provided by two fans mounted in the lower face of the lid driving air up through the transceiver sub-assembly and across the magnetron to leave via the top vent.  A third fan blows air across the magnetron.

3.6. The lid is hooked over the lower case and attached by four screws. When fully closed the complete assembly is splashproof by design.

3.7. Physical Parameters

Dimensions
440mm wide x 795 mm high x 269 mm deep

Weight
28Kg approx

Compass safe distance
Standard 3.6m, steering 2.4m

3.8. Environmental
-15(C to +55(C operational
-25(C to +85(C storage


 
Relative Humidity 95% at 40(C

4. SYSTEM OVERVIEW

The Transceiver Assembly incorporates the Modulator pcb, Power Supply pcb, and Trigger pcb combined together as one detachable sub-assembly, and the Receiver, Magnetron and the microwave components all comprise a second sub-assembly. Either sub-assembly can be partially dismantled in situ, but for some tasks the entire sub-assembly is best removed

Communication between the Transceiver Unit and the Display Unit is normally by means of two serial data links, one from the Transceiver to the Display Unit, and one from the Display Unit to the Transceiver.  These are sent in RS422 format and a special data cable that incorporates four twisted pairs is provided in the installation kit. Two pairs are used for data transmission as mentioned above, one pair is used for trigger, and the other pair is normally spare.  [Some variants require two extra twisted pairs for direct connection of bearing and heading marker signals]

The data passed from the Transceiver to the Display Unit includes:

(
Heading Marker

(
Incremental Bearing

(
Transceiver Status

(
Error Messages

(
Built In Test Equipment (BITE) data

(
Tuning Indicator

The data transmitted from the Display Unit to the Transceiver includes:

(
Standby/Transmit

(
Pulse Length

(
Tuning

(
AFC/Manual

(
Sector Blanking

(
Performance Monitor Control, and Installation Settings.


Trigger PCB


The trigger PCB is the heart of the Transceiver.  It has a dual role in the operation of the Unit. One is to generate all of the timing signals required for the modulator and receiver, and to provide synchronising signals to the outside world.  The second is to communicate with the Display Unit, and interpret the required control signals for the transceiver. It monitors functions within the Transceiver, and the bearing and Heading Marker information coming from the Turning Unit, and encodes the information for transmission back to the Display Unit. In standard units, a byte of data is transmitted each time a bearing pulse is received from the Turning Unit.  In other options the bearing data is communicated separately and the control signals are sent at a lower repetition rate


Modulator PCB

The modulator PCB generates the high voltage negative pulses required to drive the magnetron. The modulator pulse widths and timing signals are controlled from the trigger PCB. A spark gap on the modulator is fitted to allow a safe discharge of energy if the magnetron fails to operate. Continual operation of the spark gap is detected and signal is fed back to the trigger pcb. When the trigger pcb detects this signal it switches the radar temporarily to standby, and generates an error signal to be transmitted to the Display via the serial data link. The error signal should cause the Display Unit to switch to standby and generate an error alarm.

Microwave Components
The transceiver employs a four port circulator to direct the path of the microwave energy to and from the antenna. A magnetron coupled to port 1 of the circulator provides the RF energy to be transmitted.  The antenna is connected to port 2.  The receiver is connected to port 3 via a solid state limiter to protect it from high-powered microwave signals from the magnetron, or adjacent radar’s. The fourth port contains a small matching load to absorb reflections, which would otherwise be routed back into the magnetron, causing possible power loss and “pulling”.  A signal from the trigger pcb is provided to enable swept attenuation to be applied to the solid state limiter, to permit reduction of the system sensitivity at short ranges if desired.

Receiver
The receiver assembly includes a Low Noise Front End (LNFE) comprising a microwave pre-amplifier, a local oscillator and down converting mixer to produce a 60MHz Intermediate Frequency (IF) output. This output is then amplified in a linear pre-amplifier, followed by an eight stage logarithmic amplifier, the output of which is envelope detected to create the resultant video signal.  This is then buffered before transmission to the Display.

The receiver also has an integral AFC system. Once the receiver has been tuned, the AFC system ensures that the receiver remains on tune, compensating for short-term variations in tuning due to thermal drift of the mixer and magnetron etc.

The operator can select between manual tuning and automatic tuning. A signal from the trigger pcb is used to select the mode of operation. A signal from the AFC circuit is fed to the trigger circuit to indicate the state of tune of the receiver. This signal is at its minimum value when the receiver is correctly tuned.

Video Buffer Unit

The standard receiver generates a single, negative going video output signal of approximately 3V-peak excursion.  To improve the flexibility of the Transceiver, this signal is then split into two negative signals, and inverted into two further positive signals.  Each of the outputs can be adjusted for peak amplitude within the range of 1V to 5V.  Each output has a series matched output impedance, and they are selectable to be either 50 or 75ohms by a single customisation link on each output.

Power Supply

The power supply operates from the ship’s AC mains, and provides all of the power requirements for the electronic modules within the Turning Unit and Transceiver. The AC mains supply is always present at the power supply even when the radar is switched off at the display.

The presence of data on the serial data link when the Display Unit is switched on is detected at the power supply, which then becomes active. 

The power supply includes a Power Factor Correction circuit, and a number of switching regulators to generate the necessary voltage supplies. Over-current detection circuits protect the power supply against overloads on its outputs.

Interconnections

The terminations for interconnections from the Transceiver to the Turning Unit and to the Display Unit are under a cover plate at the lower end of the Transceiver case.  Mounted upon this cover plate are the status indicators and the running hours meters.  Cable entries are via screened glands mounted on the lower face of the Transceiver.

The AC power enters at a three pin shrouded connector on the lower edge of the Transceiver case.  A mains fuse is positioned to one side of this connector.

All of the coaxial connectors are also mounted upon the lower face of the case. 

Turning Unit Requirements

The transceiver requires bearing and heading marker signals to enable it to function and these are derived within the Turning Unit.  A feature of the standard Transceiver is that the serial communications is tied to the bearing pulses, and therefore when the Turning Unit is stationary, the bearing pulse generator must “free wheel” at a low apparent rotation rate to provide the communication synchronisation.  This has to be much lower than the minimum turning speed to prevent azimuth errors being caused.

The bearing pulses are generated in the 65801B Bulkhead Turning Unit by multiplying up the pulses from a 128 toothed bearing disc, using a phase-locked loop.  The circuit is designed to have a preset minimum operating frequency equivalent to about 4 rpm to achieve the continuity of communications whilst the Turning Unit is stationary.

The Turning Unit 65801B contains a dc motor assembly with integral reduction gear and the final drive to the turning element is a wide toothed belt.  The unit contains a dual speed motor drive pcb which operates from 40 to 60V dc, controlled by the Turning Unit Enable signal from the Transceiver. The motor drive circuitry contains an integral dynamic brake to cope with wind speeds up to 100 knots.

When a Performance Monitor Unit is fitted to the above Turning Unit, the active sector will appear between 180 degrees and 210 degrees, relative to the heading marker.

5. SYSTEM CONFIGURATIONS (65825CA and CD only)

5.1. The Transceiver 65825CA is designed to operate in its simplest form in a system comprising a Bulkhead Turning Unit type 65801B, the Bulkhead Transceiver and a BridgeMaster E Display.
The Transceiver 65825CD is designed to operate in its simplest form with a third party scanner unit and a BME display.

5.2. The optional items in the system are use of a Performance Monitor (65825 CA only), use with an Interswitch Unit permitting multiple displays, transceivers or both, and even interfaced with earlier BridgeMaster or Master series displays.
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Figure 1.1 - Basic Bulkhead System
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For systems using an earlier BridgeMaster or similar display, where the control is via a parallel interface, a Display Compatibility Unit (65840A) will convert the control interface into the BridgeMaster ‘E’ serial format.  [Not all BIST data is available in this configuration].

Figure 1.2 - System using BridgeMaster II and Display Compatibility Unit
5.4. In larger systems one of the interswitch Units, type 65842A (2-way) or 65846A (6-way) may be used.  In this case the cabling from the transceiver goes to one of the Transceiver outputs, identified as TSTA or TSTB on the two way (or TSTA through to TSTF on the 6 way ) 


Figure 1.3 - System connected via a BridgeMaster E Interswitch Unit

(For Additional Cabling details see Ancillaries Manual)

5.5. These are the general application configurations.  For other installations consult the Systems and Product Applications Department at Litton Marine Systems.


Figure 1.4 - Transceiver General Details
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