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CHAPTER 6 ~ PART 1

SERVICING
SERVICING POLICY

The transceiver is a modular design, and defective or suspect modules can be simply isolated and replaced using the following illustrations and notes.  The fault diagnosis procedures are contained in Part 2 of this Chapter

Fault diagnosis to component level is not usually possible without specialised test equipment.

Some of the PCBs are assembled using surface mount techniques.

Service repair is therefore by module replacement only

The module may be covered by the Service Exchange scheme

CONTACT

If a unit exhibits a fault, please contact your supplier or local dealer, or if on international trade, contact:

Litton Marine Systems B.V.
Telephone:
+(44)(0) 208 329 2400

SERVICE CONTROL
   Or
+(44)(0) 208 329 2000

Burlington House

118 Burlington Road
Fax:
+(44)(0) 208 329 2458

New Malden

Surrey  KT3  4NR
Telex:
261545 RACDECCA G

England

For general non-urgent enquiries, the following e-mail addresses are also available:

gmk01@nml.litton-marine.com
rjp01@ nml.litton-marine.com 

It is recommended that any e-mails are sent to both of the above addresses.

Information required for Service.

1 Name of Vessel ( and Satcom or Fax Number if fitted)

2 Equipment Type, including prefix and suffix letters

3 Software version number (where applicable)

4 Next port of call, ETA and Ship’s agents

5 Fault description (as detailed as possible)

6 Contact name.

This page intentionally blank

CAUTION.

Once the Transceiver Lid is removed, hazardous voltages are exposed
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Service Access to Transceiver

Figure 6.1

List of Replaceable Parts

Item
Part Number
Illustration

Magnetron
#See Items List
6.3

Receiver Assembly 
#See Items List
6.4

Receiver Filter PCB
65801818
6.5

Circulator 
#See Items List
6.5

Limiter 
#See Items List
6.5

Trigger Board
*65825801/811
6.6

Transceiver Sub-Assembly
65825635
6.9

Power Supply Board
65825807
6.10

Modulator Board
65825802
6.12

Input Board
65825820
6.14

Video Buffer PCB
65825805
6.14

Mains Input Filter PCB
65825822
6.17

Motor Supply Board
65825806
6.18

Notes:

# These items are frequency conscious and vary between the transceiver types.

* This item varies in Part Number according to firmware fitted
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Location of Major Components

Figure 6.2

Magnetron Replacement Notes:

When running up a replacement magnetron the following procedure is recommended:

1. Set RV1 on the power supply to fully anticlockwise to minimise current.

2. Allow transceiver to warm up for 15 to 20 seconds in standby before selecting transmit.

3. Select transmit initially in Long Pulse.  Then over a period of 3 to 5 minutes gradually increase the setting of RV1 until the voltage at TP100 agrees with the value recorded on the label on the transformer.

4. Now select medium pulse and leave to stabilise for a further minute before finally checking performance in short pulse.

Adopting the above procedure should maximise the life expectancy of the new magnetron.

[image: image2.wmf]MAGNETRON EARTH

STRAP.

Remove 4 M4 screws

to remove magnetron 

from magnetron mounting

plate. 

Re-assembly is the

reverse of dis-assembly.

Ensure that the yellow

magnetron lead is 

connected to TSA (Y),

and that the earth strap

is fitted under the magnetron

securing screw. 

After changing the magnetron

RV1 on the Power Supply Pcb

is to be adjusted to set the 

voltage at TP100 on the 

Modulator Pcb to the value

recorded on the magnetron

setting label.

2

3

4

RV1

MAGNETRON SETTING LABEL.

EHT PCB

1

Disconnect magnetron

leads from TSA (Y) and

TSA  (G) on EHT Pcb.

TP100

(under choke)
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Magnetron Replacement.

Figure 6.3 
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Remove Filter Cover

as detailed in Fig6.1.

2

2

4

LINE1
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Reassembly is the

reverse of the foregoing.

Note: Red and Yellow

connect to LINE1, Blue and

Green to LINE2.

Unsolder connections to

LINE1, and LINE2, and

remove M4 screw

retaining earth solder tag.  

2

3

Remove six M4 screws

and withdraw assembly

downwards.  Remove

four M4 screws securing

pcb to mounting plate.

1

2

To Remove Mains

Filter Pcb Assy.

Remove Mains Filter

Assy as detailed above.

Unplug Faston connector

from fuseholder.

LIVE

NEUT

Four M4 screws securing

Pcb to mounting plate,

referred to in step 2 above

Note

Unsolder blue wire from

NEUT on Pcb.

3

4

Re-assembly is then the 

reverse of the fore-going.

Note that when replacing

the pcb, unsolder and 

discard the blue wire on 

the replacement Pcb
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Removing Microwave Assembly

Figure 6.4
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Note link settings.

Unplug PLMG, PLML,

PLMA.

3

6
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Remove four M4 screws

securing heatsink to 

chassis.

4

Unscrew nine captive M3

screws securing Pcb to

chassis.

Re-assembly is the

reverse of the foregoing.

Reset links to settings

recorded above. 
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To Remove 

Motor Supply Pcb. 

Remove Transceiver

Sub-assy as detailed

in Fig 6.9


Removal of Microwave Sub Assemblies

Figure 6.5
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On Trigger Pcb Unplug:

PLYD, PLYA, PLYK,

PLYB, SKYN, SKYM,

SKYL, SKYT, SKYS,

SKYR, SKYQ, SKYP.

1

2

3

Remove eight M4 screws

and crinkle washers.

4

Replacing Trigger Pcb.

Before starting to change

Trigger Pcb copy the settings

of LK1 to LK14, and 

S1-1 to S1-8 onto the new Pcb.

For locations and setting

options for links and S1 see

Fig 6_7. 

Replacement is the reverse

of the foregoing.

After replacement it will be

necessary to reset RV1-RV14

to set the required Oscillator, 

prf limits and pre-trigger timing.

This information should be 

available on the configuration

document completed when the

unit was installed.
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Replacement of Trigger PCB

Figure 6.6
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Reassembly is the
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the settings noted above. 
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To Remove Video Buffer Pcb 

Before removing Pcb,

note  settings of RV1,

RV2, RV3, RV4, LK1,

LK2, LK3, AND LK4.

Unplug PLUH, SKUV, 

SKUW, SKUX, and 

SKUY, and SKUZ.

Remove four M3 screws.

Reassembly is the

reverse of the foregoing.

After replacement reset

LK1 - LK4 to the positions

recorded, and adjust 

RV1 - RV4 to reset the

required video levels at

SKUW - SKUZ. This infom-

ation should be available

on the configuration 

document completed

when the unit was

installed. 

Note connections are :

SKUW to SKW

SKUX to SKX

SKUY to SKY

SKUZ to SKZ

Remove Filter Cover

as detailed in Fig6.1.

Remove Filter Cover

as detailed in Fig6.1.
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+VE

Trigger Board Configuration Details

Figure 6.7
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Trigger Board Test Point Locations

Figure 6.8

Additional notes for removal of Transceiver Sub-Assembly

Prior to removing the sub-assembly, ensure that the transceiver is isolated from the mains supply.
Starting from the top, disconnect the leads to the microwave assembly.

They are the magnetron leads, the earth strap, the receiver lead (PLYA) and the limiter drive lead (PLYD).

Next disconnect the two ribbon cables to PLYB and PLYK, and unthread them from the sub-assembly so that they hang free.

Now remove all eight coaxial leads from the trigger board and allow to drop down clear of the sub-assembly.

Unplug the mains lead from PLTA on the power supply

In the lower left hand corner, up to three of the ribbon leads must be removed from the power supply.

They are PLTC (6-way), PLTF (2-way), and for a 65825CA only, PLTG (3-way)

Note:  There are two 2-way leads coming from the Power Supply Unit, PLTE and PLTF (both feeding cooling fans) and if in doubt as to which to remove, disconnect both.  One lead will come out attached to the sub-assembly and can be re-inserted into the power supply after removal of the sub-assembly.

Finally slacken the four fixing screws and slide the sub-assembly upwards before lifting clear of the base fixings.

When replacing the sub-assembly, check that all leads are clear and cannot be trapped, re-insert ALL leads in the reverse order to the removal, and finally SCREW DOWN the 4 fixing screws firmly.

Double check the system before restoring power.
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On Modulator Pcb

disconnect:

TSA1, TSA2,

Magnetron Earth Strap. 

On Trigger Pcb Unplug:

PLYD, PLYA, PLYK,

PLYB, SKYN, SKYM,

SKYL, SKYT, SKYS,

SKYR, SKYQ, SKYP.

Release cable clip.

Slacken four M8 bolts,

and lift Transceiver to

release from keyhole

slots. 

1

2

3

4

5

Re-assembly is the

reverse of the foregoing

6

DANGER!

BEFORE ATTEMPTING TO REMOVE TRANSCEIVER

SUB-ASSEMBLY, TRANSCEIVER MUST BE ISOLATED

FROM MAINS SUPPLY 

On the PSU Pcb:

unplug: PLTA, PLTC, 

PLTF (& PLTG if fitted).
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Removing Transceiver Sub–Assembly.

Figure 6.9
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1

Unscrew the four captive

M4 screws attaching the 

circulator mounting plate

to the bridge plate, and 

remove the two M4 screws

securing the receiver earth

bracket to the bridge plate. 

The microwave assembly

can now be removed.

Remove the two M4 

counersunk screws

securing the the 

magnetron mounting

plate to the circulator,

and the two M5 screws

securing the support 

bracket to the magnetron

mounting plate.

2

3

4

Before re-assembly

loosen the two M4 nuts

securing the receiver 

earth bracket to the

receiver enough to allow

the bracket to slide in its

slots. Assembly is then

the reverse of dis-assembly.

The two nuts being tightened

last.

5

Unplug PLYA from the

Receiver Filter Pcb, PLYD 

from the Trigger Pcb, and

the coaxial cable to SKXV

on the Receiver Assy. 

Remove magnetron as

shown in Fig. 6.3

PLYA

PLYD

SKVX
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Removing Power Supply PCB

Figure 6.10
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Power Supply Configuration and Test Points

Figure 6.11

[image: image5.wmf]1

2

To Remove 

Modulator Pcb. 

PLVB

1

PLVD

PLVC

1

1

TP100

Unplug: PLVD, PLVC,

PLVB.

3

Remove three M5 screws

securing heatsink to 

chassis.

Remove seven M4 screws

securing Pcb to chassis.

PLVE

Re-assembly is the

reverse of the fore-

going. 

After changing the

Modulator Pcb.

RV1 on the Power Supply Pcb

is to be adjusted to set the 

voltage at TP100 on the 

Modulator Pcb to the value

recorded on the magnetron

setting label.
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Remove Transceiver

Sub-assy as detailed

in Fig6.9

Carefully pull edge of

Protective Cover from the

Retaining Strip as the

Modulator Assembly is

lifted away

6

7

4

5


Removing Modulator PCB

Figure 6.12
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Modulator Component Layout

Figure 6.13
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To Remove PSU Pcb 
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1

1

1

1

LKB

1

LKA

RV1

Unplug: PLTH, PLTE,

PLTB, PLTD.   

Remove four M4 screws

securing heatsink to 

chassis.

Slacken ten M3 captive

screws securing Pcb to

chassis. 

5

Re-assembly is the

reverse of the fore-

going. 

6

After changing the Power

Supply Pcb.

RV1 on the Power Supply Pcb

is to be adjusted to set the 

voltage at TP100 on the 

Modulator Pcb to the value

recorded on the magnetron

setting label.
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Remove Transceiver

Sub-assy as detailed

in Fig6.9.

Video Buffer and Input Board Removal

Figure 6.14
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CIRCULATOR

INPUT

1

2

To remove Circulator

3

To remove Limiter

Remove Circulator as above.

Remove four M4 nuts and

washers. Withdraw the four

M4 bolts clamping the Receiver

Sub-assy and waveguide shim 

to the Limiter. 

To remove Receiver Assy

Remove four M4 nuts and

washers. Withdraw the four

M4 screws clamping Receiver, 

and waveguide shim to Limiter. 

4

5

Re-assembly.

Replacement is the reverse

of the foregoing.

Before re-assembling see 

notes below.

NOTES:

CIRCULATOR MOUNTING

PLATE.

BACK OF RECEIVER

SUB-ASSY.

90°

Remove four M4 nuts and

washers. Withdraw the four

M4 screws clamping Circulator, 

and waveguide shim to Limiter.

If Circulator is being replaced

remove the Circulator Mounting

Plate from the old part by removing

four M4 countersunk screws and 

transfer it to the new part.  

To remove:

Circulator, Limiter,

Receiver Sub-assy.

file ref: Fig6_5.ecw

1.) Ensure waveguide shims

     are re-fitted.

2.) Ensure correct orientation

     of Limiter. Input end must

     be adjacent to Circulator.

3.) It is important that when

     the components are 

     re-assembled that they are

     correctly aligned. In particular

     the Circulator Mounting Plate

     must be at 90° with respect to

     the back of the Receiver 

     Sub-assy (see diagram).

4.) Finally ensure that the

     Magnetron Mounting Plate 

     can be re-fitted correctly onto

     the circulator without fouling

     on the receiver before finally 

     tightening all screws.

Remove Microwave Assembly

as detailed in Fig6.4.


Video Buffer Component Layout

Figure 6.15

[image: image18.wmf]1

PLZK

1

PLZH

PLZL

TSA

+VE

-VE

TSC

TSD

LK5

TSF

TSE

TSG

TSH

PLZB

PLZR

PLZC

PLZS

LK2

LK1

S3

Off

On

Off

On

1

2

3

4

Off

On

1

2

3

4

5

6

S2

Off

On

1

2

3

4

5

6

7

8

S1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

TSB

file ref: fig6_16

AZI & HEADING INPUT SELECTOR

SILENCE INPUT SELECTOR

I/O DATA SELECTOR

TU ENABLE LINK


Input Board Component Layout

Figure 6.16
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POWER SUPPLY OUTPUT VOLTAGE.

LINKS SET:
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                              TURNING UNITS.

                              RV1 FACTORY SETTING OUTPUT 32V. 

RV1 SETTING.

NORMALLY RV1 SHOULD NOT NEED

ADJUSMENT.

FOR SPECIAL REQUIREMENTS

OTHER OUTPUT VOLTAGES CAN BE

SET BY ADJUSTING RV1.

TO ADJUST RV1 REMOVE TRANSCEIVER

SUB-ASSEMBLY, AND SET LKA TO THE

TEST POSITION 1 - 2.

THE VOLTAGE CAN THEN BE ADJUSTED

WITH RV1, AND MONITORED BETWEEN
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FILE REF: FIG6_19.ECW

Removal of Mains Input Filter Assembly

Figure 6.17

Removal of Motor Supply PCB

Figure 6.18


Motor Supply PCB Component Layout

Figure 6.19
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CHAPTER 6  ~ PART 2

FAULT FINDING.


General.

Before using the following fault finding flow chart visually check the unit to ensure that there are no loose plugs or connections.

All major power supply lines can be monitored at the Input Pcb, see Table 1 below.

	TABLE 1

	Location  –  Input Pcb

	Test Point
	Valid Readings

	+29V
	+27V - +31V

	+18V
	+17V - +19V

	+12V
	+11.3V - +12.6V

	+5V
	+4.6V - +5.25V

	-12V
	-11.3V - -11.6V

	Mod HT
	+0.9V - +1.5V


For the Power Supply to operate, the DU Data+ and DU Data- signal lines must be active. It is not necessary for serial data to be present, the presence of a DC voltage >2.5V between the lines will start the Power supply.

(A test link LKA on Power Supply PCB when set to position 1 – 2 will force the Power Supply to operate independently of the DU Data input.  This link should only be used in this position as a service aid, and must be reset afterwards to position 2 – 3 for normal operation.)

Provision is made on the Input Pcb for local control of the transceiver using a PC loaded with Test Software and having an RS422 adapter (Transceiver Test Set 65825EA). 

For Testing 65825CA and 65825CD, this will run at 38.4Kbaud, using “NIS02”.

For Testing 65825CB or CC, this will run at 9.6Kbaud, using “NIS01”.

For local control, set the dual-in-line switch S1 as follows:


	Operating Mode
	1
	2
	3
	4
	5
	6
	7
	8

	Normal
	OFF
	OFF
	OFF
	OFF
	ON
	ON
	ON
	ON

	Local Control
	ON
	ON
	ON
	ON
	OFF
	OFF
	OFF
	OFF


Connect the PC to TSB as follows

Data Out+

TSB1

Data Out-

TSB2

Data In+

TSB3

Data In-

TSB4

[Note:  remember to reset S1 after operation under local control]

ERROR MESSAGES.

The following errors are reported by the transceiver:

MESSAGE FAILURE. (Diagnostic Sheet 6 Entry Point “L”.)

The transceiver expects to receive a message from the controlling device at least once per second, if the message rate drops below this the transmitter is switched to Standby and a Message Fail error is signalled. The Transmitter will remain in Standby until the next message is received which contains a ‘transmit request bit’ set to transmit.

Possible causes:

Controlling device failure.

Inter unit cabling.

Inter Pcb cabling in transceiver.

Defective Input Pcb. (signal is only looped through)

Defective Trigger Pcb.

CORRUPT DATA. (Diagnostic Sheet 6 Entry Point “L”.)

The transceiver checks the parity of each character in an incoming message, and verifies the checksum for each complete message. If sufficient corrupted messages are received a Corrupt Data error is returned, and the transceiver remains in the state it was in when it received the last valid message. Normal operation will be resumed, and the Corrupt Data error will be cleared when the next valid message is received.

Possible causes:

Controlling device failure.

Bad connections or earth bonding on inter unit cabling between Transceiver and controlling device.

Inter Pcb cabling in transceiver .

Defective Input Pcb. (signal looped through only.

Defective Trigger Pcb. 

SPARK DETECT. (Diagnostic Sheet 4 Entry point “G”.)

The Modulator incorporates a spark gap to protect the pulse transformer from the excessive voltage that is generated if the magnetron mis-fires. 

If the spark gap operates for more than two seconds this is detected and Spark Detect error is signalled, and the Transmitter is switched to Standby for 1 minute. 

After one minute the Transmitter will revert to transmit if the transmit request bit is set for transmit.

Possible causes;

Magnetron instability at end of life.

Missing magnetron heaters, due to Modulator Pcb failure,  failure of 

Magnetron Heater Supply from the Power Supply Pcb.

Inter Pcb cable from Power Supply to Modulator Pcb.

Defective Modulator Pcb.

Defective trigger Pcb.

HMKR FAILURE.  (Diagnostic Sheet 3 Entry Point “C”)

When operating normally the transmitter will not transmit unless the antenna is rotating. 

Antenna rotation  is confirmed by checking for the presence of the Heading Marker.

If the Heading Marker is detected as missing but azimuth pulses still present the Transceiver will be switched to Standby and the HMKR Failure error is returned.

Transmission can only be restored after a Heading marker failure by switching the Transceiver off and back on. 

The above function will be disabled if the HMKR Override switch (S1-2 ) on the Trigger Pcb is set to ON. If the switch is set to ON the Heading Marker error signal is suppressed.

Possible causes:

Inter unit cabling Transceiver to Scanner unit.

Defective Digitiser or Pulse Bearing Board in Turning Unit.

Incorrectly configured Input Pcb.

Defective Input Pcb.

MOD TRIG FAIL, CHARGE TRIG FAIL . (Diagnostic Sheet 4 Entry Point “E”.)

The Trigger Pcb generates the Modulator, and Charge Triggers. If either pulse is detected as missing a Mod Trig Fail, or Charge Trig Fail error is returned as applicable.

Possible causes;

Defective Trigger Pcb

BIST DATA

The following information is transmitted from the transceiver to the controlling device.

	Parameter
	Normal 

Range
	Diagnostic Sheet -

/- Entry Point 

	Magnetron Current
	5.5A – 9.5A
	Sheet 8  / Entry Point Q.

	+12V
	+11V - +13.4V
	Sheet 1  / Entry Point “A”

	+30V
	+26V - +36V
	Sheet 1  / Entry Point “A”

	MOD HT
	-500V - -680V
	Sheet 8  / Entry Point “R


BIST data is only approximate and must not be used for making adjustments.

A deviation from the above values indicate a fault condition.

TELLBACKS.

Within the serial data transmitted by the transceiver are a number of status tellbacks to indicate the Transceiver status. If this data is monitored and displayed by the controlling device it is possible to check that the transceiver status is as requested.

Transmit.

This bit is set if the controlling device requests transmit and:

The transceiver has completed its two minutes warm up

The Heading Marker has not failed.

There is not a Message Fail error.

There is not a Spark Gap error.

Inhibit

This bit is set whenever ‘Transmit’ is requested by the controlling device and the transceiver is inhibited because the Radar Silence input is active. The sense of the Radar silence input can be selected by DIL switch S1 part 3 on the Trigger Pcb. 

Medium Pulse and Short Pulse.

These bits reflect the status of the pulse length control signals within the transceiver.

They indicate the status as follows;

	Selection
	SP Bit
	MP Bit
	Receiver Bandwidth

	Short Pulse
	1
	0
	Wide

	Medium Pulse
	0
	1
	Wide

	Long Pulse
	0
	0
	Narrow

	(Illegal Code)
	1
	1
	Undefined


Wide-band.

This bit indicates the bandwidth selected for the receiver, when set to “1” “wideband” is selected.

The selected bandwidth is linked to the pulse-width as shown in the table above. 

AFC On.

This bit indicates the tuning mode selected for the receiver. When set to “1” AFC mode is selected. (For some transceivers, this bit may be permanently set to “1” as a result of internal link settings.)

Timer

This bit indicates the status of the magnetron “warm up” timer within the transceiver. It is set to “0” for a preset period after the transceiver is turned on. 

The timer allows the magnetron cathode to reach its operating temperature before the HT is applied.

Warm up time delay can be selected to be either 90 seconds, or 180 seconds by DIL switch S1 part 5 on the Trigger Pcb. 

After the warm up delay, if the transceiver is turned off then provided it is turned back on within 10 seconds the timer will be overridden, allowing immediate return to the transmit condition.

The timer can be inhibited by DIL switch S1 part 1 on the trigger Pcb. This is a test facility for the Trigger Pcb. This setting must not be selected when the Trigger Pcb is connected to the Modulator Pcb, as operating with no warm up delay is likely to damage the magnetron, or the Modulator.

USE OF FAULT FINDING FLOW CHARTS.

The flow charts are designed to locate faults to a module level.

They are broken down into fault categories rather than modules.

Where possible Entry Points are defined for particular faults.

	Fault
	Sheet
	Entry Point

	Transceiver not functioning at all.
	1
	A

	Yellow Mains On indicator not illuminated or flashing.
	1
	A

	Green Transceiver On indicator not illuminated.
	1
	A

	BIST Voltages incorrect. ***
	1a
	Z

	Antenna not rotating. *
	2
	B

	Heading Marker Fail error. ***
	3
	C

	No Azimuth Pulses No Heading Marker.
	3
	D

	No Trigger.
	4
	E

	Charge Trigger fail BIST. ***
	4
	E

	Modulator trigger fail BIST. ***
	4
	E

	Transceiver not transmitting ***
	4
	F

	Spark Gap Detect error. *** 
	4
	G

	Red Transmitting indicator not illuminated. 
	5
	J

	Transceiver fails to select Transmit.
	5
	J

	No Video.
	5
	H

	Receiver Faults.
	5a
	K

	Message Fail error. ***
	6
	L

	Corrupt Data error. ***
	6
	L

	No communication from Transceiver
	6
	M

	No Pre-Trigger.
	7
	N

	Transceiver fails to respond to External Trigger
	7
	P

	Modulator HT incorrect BIST. ***
	8
	Q

	Magnetron Current Incorrect BIST. ***
	8a
	S

	Transmit tellback error
	9
	T

	Inhibit tellback error
	5b
	U

	Pulse Length tellback error
	9
	V

	Wide-band tellback error
	9
	W

	AFC On tellback error
	5
	X

	Timer error
	Change Trigger Pcb


Notes:

*
Sheet 2 only applies to transceiver type 65825CA, when used in conjunction with a standard LMS “X” Band Turning Unit. 

*** 
This data is available on the serial data link from the transceiver as part of BIST.













WARNING


Lethal voltages are exposed when the Transceiver covers are removed. Only qualified persons should work on the equipment when power is applied.





ALWAYS isolate the unit from the mains supply when removing or replacing the cover.  To make the Transceiver safe it is necessary to isolate it from the mains supply, it is not adequate to turn the unit off, as the PFC section of the Power Supply which is not mains isolated is active whenever the mains is connected to the unit.
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