0&M MANUAL FOR MX5000 KLY STRON AMPLIFIER 5.850-6.425 GHz

REVJ

7.0SCHEMATIC AND ASSEMBLY LIST

3233343 C-Band Klystron Amplifier MX9000 Interconnect Schematic
MX9000-000 Common PartsKlystron Amplifier
MX9000-1xx Component Layout Options
32D3292 Primary Control & Distribution Drawer
D30200-40x  Primary Control & Distribution Drawer
32C3295 Solid State Relay CCA Schematic
C16799-100  Solid State Relay CCA
32D3291 Beam Power Supply | nterconnect Schematic
D30200-20x  Beam Power Supply Assembly
32D3298 Filament Power Supply Interconnect Schematic
D30200-10x  Filament Power Supply Assembly
32C3302 Filament Current Sense CCA Schematic
D16801 Filament Current Sense CCA
32D1925 EMR Control PCB Schematic
C16455 EMR Control PCB Assembly
32C2936 Filament Power Supply Schematic
32C3289 Beam & Body Buffer CCA Schematic
C16798 Beam & Body Buffer CCA
32C2475 Arc Detector PCB Schematic
D16494-100  ArcDetector PCB Assembly
C16315-002  Circulator Fault PCB Assembly
D30200-004  Auxillary Plate Assembly
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TI'able 18 - Contiol P

CB 1 otentiometer I unctions

A1PSIR1 PSlinthecabinet | PS1 +15V Regulation Level Adjustment
AlA1R16 C16455 EMR Lower Window limit

AlAIR17 C16455 EMR Upper Window limit

AlAIRI1S C16455 EMR Beam Voltage Set level

Al1A2R3 C16798 Beam Current (AI08) Analog Status Trim
A1A2R7 C16798 Body Current (AI10) Analog StatusGain
Al1A2R14 C16798 Beam Current (AI08) Anaog StatusGain
A1A2RS C16798 Beam Voltage (AI11) Analog Status Trim
A1A3RS C16315-002 RF Overdrive Fault Threshold

AlA4R2 D16494-100 Q1 Threshold

Al1A4R7 D16494-100 U4A Threshold

A1A4RS D16494-100 Q2 Threshold

AlA4R12 D16494-100 U4B Threshold

A2A3R1 D16763* Tube Drive Power (AIOO) Andlog Statusgain I
A2A3R2 D16763% RF Forward Power (AI01) Anaog Statusgain
A2A3R3 D16763* RF Reflected Power (A102) Analog Statusgain
A2A3R4 D16763* AJ03 Analog Statusgain - NOT USED
A2A3R5 D16763* Analog Output reference voltage (top of scale)
A2A3R7 D16763* Attenuator Drive (AO00) Analog Output Off set
A2A3R8 D16763* AO01 Anaog Output Offset - NOT USED

A2R1 CLM back panel* | LCD contrast

A3PS1R1 PS1 of PCD PSI1 +5 V RegulationLevel Adjustment
AS5AIR3 D16801 Filament Current (AI0S) Analog StatusGain
ASAIR9 D16801 Filament Under V oltage Threshold

%

SEE 38A1593 - APPENDIX ?.

S e ———  — — — ————
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Tube Overdrivefault

32E3343

Solid State Amplifier

Check MX9000 RFd

S

riveinput.

32C3241 Anaog scale 2. Checktriplevel, FP25 of Table7.
32D3198 Control & LogicModule | 3. Check scalesetting, FP33 of Table7
4.  Check attenuator setting & operation.
5.  Check the SSA RF output.
6.  Check AIOO circuitry on D16763.

25. RFlow aarm 32E3343 KlystronTube 1.  Check RFLow tripleve, FP23 of
32D3291 Solid StateAmplifiers Table?.
32C3241 Beam Power Supply 2. RFFWDPWR scalesetting, FP34 of
32D3198 Voltage Table?.

SSA power Supply 3. Check attenuator setting & operation.
RF Inhibited 4. Seeif theSSA isproducing RF output.
RF FWD PWR scae 5.  Seeif theSSA isreceiving RF input
Control & Logic Module signd.
6. Check+15VtoSSA. 1
7. Check RF plumbing from MX9000 input
to tubeinput.
8. Check BeamPS
9.  Check for RFINHB onfront panel
10. Check RFInhibit drive circuitry and
AIOL! circuitry on D16763.

26. RF Highalarm 32E3343 Solid State Amplifier 1. Check MX9000 RF driveinput.
32C3241 RF FWD PWR scale 2. Check RF Hightriplevel, FP24 of
32D3198 Control & Logic Module Table7.

3. RF PWD PWR scale setting, FP34 of
Table7.
4.  Check attenuator setting & operation.
5. Check SSA RF output.
6. Check AIO1 circuitry on D16763.
27. Normal power out 32E3343 Solid State Amplifier 1 Defectivemonitor port on SSA.
indicationbut no |PA
power out registered.
28. WaveguidePressure 32E3343 User circuitry 1. Check circuit external to MX9000.
fault Control & LogicModule | 2 Check operation on D16763.
I nterconnect harness 3. Check wiring from J6 pins5 & 6.

29. External Interlock 32E3343 User circuitry 1. Checkcircuit external to MX9000.

fault Control & Logic Module 2. Check operationon D16763.
Interconnect harness 3. Check wiring from J6 pins3 & 4.
30. Exciter Alam 32E3343 User circuitry 1 Checkcircuit external to MX9000.
Control & LogicModule | 2 Check operation on D16763.
Interconnect harness 3. Check wiring from I7 pin 6.
MCL, INC. 38A1615
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o

32E3343 Control & Logic Module 1. Determine presence of 15 V at Arc

Constant Waveguide

Arc or Arc Test Failed 32C2475 Arc Detector Detector PCB.
fault. 32C3241 2. Determine20 msfault output pulseon
32D3198 Arc Detector during Fault Test.

3. Check Arc Detector input on D16763.

4*  Reset potentiometer on Arc Detector
PCB.

5. Check operationon D16763.

6.  Checkfiber-opticcables.

Step 4 requires verification of Arc Detector performanceand should be attempted only after al other probablecauseshave
beenrigoroudy verified. Incorrect settingsalow the tube to be damaged by awaveguidearc.

14. Congantfilament 32E3343 Tubefailed 1.  Determineproper filament operation
fault. 32C3298 AC to Filament P.S. satus.
32C3302 Control Logic Module 2. Check AC voltage to filament power
32C3241 Fault Sensor Filament supply.
32D3198 3. Check operationof filament fault sense

board D16801.

4.  Check Filamentfault input on D16763.
15. Body Currenttrip 32E3343 Beam Supply 1. Check RF Drivelevd.
level exceeded. 32C3241 TubeArc 2. Check voltage of Beam Supply.
32D3198 Tubetuning 3. Disconnect the tubeand runinto resistor
32D3291 Beam & Body Buffer load.
32C3289 CCA 4. Check triplevel, FP08 of Table7.
Andog Scale(FP43) 5. Check tubetuning/swept response.
Control Logic Module 6. Check scale, FPA3of Table7.
7.  Check operationof C16798.
8.  Check AI10 operationon D16763.
16. Beam Current Trip 32E3343 Beam Supply 1.  Check RE Driveleve.
level exceeded. 32C3241 TubeArc 2. Check voltagedf Beam Supply.
32D3198 Beam & Body Buffer 3. Disconnect the tube andrun into resistor
32D3291 CCA load.
32C3289 Andog Scale(FP41) 4. Checktripleve, FPO7 of Table7.
Control Logic Module 5. Check AIO8 operationon D16763.
6. Check scae, FP41 of Table7.
7.  Check operation of C16798.
17. RFReflected power 32E3343 RF Load 1 Check VSWR of RF Load.
trip level exceeded. 32C3241 Waveguide Assembly 2. Check RF connections.
32D3198 RF Sensor 3. Check RF sensor for excessiveoutplt.
Andog Scale{FP35) 4.  Checktriplevel, FP26 of Table7.
Control Logic Module 5. Check AI02 operationon D16763.
6. Check scale FP350f Table7.
MCL, INC. 38A1615
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RN e

POTENTI AL
e R S i e e
1. Noindicationof 32E3343 Primary Power [nput 1. Noprimary power belng ddivered.
primary power. 32D3292 Power Control & 2. Circuit Breaker (System Power) isopen.
D30200-401 Distribution drawer 3. Connectionat A3FL1 not secure.
D30200-402
2. Indicationof primary 32E3343 A3PS1 Power Supply 1. Check A3PS1 operationin the PCD.
power on beam 32D3292 Open CLM power con 2. CheckP1 & P6 of theharness
supply. No power D30200-401 (32E3343).
supply LEDs D30200-402
illuminateon the
CLM.
3. Nosandby 32E3343 Control & LogicModule | 1. Check for presenced faults.
indication. 32B3254 2. Checkforfailed LED.
4. Logicfaledto gointo 32E3343 Control & LogicModule } 1.  Checkfor presencedf systemfaullts.
Transmit. 32C3241 Presenceof Fault 2. BesureMX9000 isinLocal.
30D2554 3. Check Membrane pand.
32D3197 4.  Check operationof U13& Ul4on
D16762.
5. Transmit activated but 32D3292 PCD wiring 1. Ensurethat 15V ispresent on beam rday
no voltage. D30200-401 Solid State Relay CCA input.
D30200-402 Beam Supply Contactor 2. Determineif returnlegon beamréday is
32C3295 switched to return.
32C3241 3. Seeif beamonrday on C16799
32D3198 activates.
4.  Check three phase AC to Beam Power
Supply.
6.  Transmitactivated. 32E3343 Beam Supply 1. No high voltageto the tube, open wire?
Beam voltagehigher 32D3291 Klystron Tube 2. Checkfor normd filament current.
than normd. No 32C3289 Beam & Body Buffer 3. Check operationof C16798.
beam current 32C3298 CCA 4. Check FP44 vaue see Table7.
indication. Filament Power Supply
Anaog scale(FP44)
MCL, INC. 38A1615
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1 1 Fluke DVM Fluke 25
2 1 Precision Divider Fluke 80E
3 1 Power Supply 10V DC @ 2A Adjusment
4 1 Resistor 1 ohm 5W Precision
5 1 HV (collector) Load, 8k ohm MCL, C30074-707
| @ 8000W

6 1 Parallel Interface Test Fixture  { MCL TD30200-707

| 7 1 Network Analyzer HP 8722A
8 1 Power Meter HP438A w/8481A
9 1 WR137 Cdibrated Waveline 474-40

Bidirectional Coupler

10 1 Dummy Load, WIG MCL 27C1469

| 1 2 | Coaxid Isolator MCL 27C1447
12 1 | Think-Jet Printer HP 2225A
13 1 | Coaxid Directiona Coupler 27C1771
14 1 10dB PAD Wheinchel 210-10
15 1 20dB PAD Wheinchel 210-20
16 1 | Clamp-On Current Meter Bell #GC-100D
17 1 | KlystronFilament Load (3552) | Ohmite #PFESK3RS0

MCL, INC. 38A1615
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FPO9

Change Flag Delta %

Auto PWR & Chng Flag

» Set-Up

FP16 | Filament Delay System Timing Set-Up

FP18 | HV Inrush Time System Timing Set-Up

FP19. | Class IV Fault Enable Delay System Timing Set-Up

FP20 | Filament Foldback Time System Timing Set-Up

FP28 | Blower Inrush Delay Time System Timing Set-Up

FP32 | Security Code (777 is the default) System Timing Set-Up

FP21 | RF HIGH Alarm Inhibit RF? RF Parameter Set-Up

FP22 | RF LOW Alarm Inhibit RF? RF Parameter Set-Up

FP23 | RFLOW Alarm Trip Level RF Parameter Set-Up

FP24 | RF HIGH Alarm Trip Level RF Parameter Set-Up

FP25 | Tube Over Drive Fault Level RF Parameter Set-Up

FP26 | RF Reflected Power Trip Level RF Parameter Set-Up

FP33 | Tube Drive Power Full Scale Value Analog Scale Set-Up |

FP34 | RF Forward Power Full Scale Value Analog Scale Set-Up

FP35 | RF Reflected Power Full Scale Value Analog Scale Set-Up

FP38 | Filament Current Full Scale Value Analog Scale Set-Up

FP41 | Beam Current Full Scale Value Analog Scale Set-Up

FP43 | Body Current Full Scale Value Analog Scale Set-Up

FP44 | Beam Voltage Full Scale Value Analog Scale Set-Up

FP10 | Beam Over Voltage Trip Level Beam Power Supply Set-Up
I FP07 | Beam Over Cur Trip Lvl Beam Power Supply Set-Up

FPO8 | Body Over Cur Trip Lvl Beam Power Supply Set-Up

FP12 | Beam Low Control Enable Beam Power Supply Set-Up

FP49 | Auto Switching On? Switchover Set-Up 2[

MCL, INC.
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During this procedure you will haveto lay the CLM front-panel face-downon a protective
surfacethat will not scratchit.

1 Put the MX9000 into Standby and let it cool-down whileyou record al Field Modifiable
Parametersin Table 14. Also record the communications addressand baud rate from
the MAIN/MORE screen.

2. Turn off the MX9000 Main power switch then turn all AC power off to the MX9000 at

thewall bresker.
‘ WARNING I

The AC supply to the MX9000 must be turned off at thistime, asthe
main AC on circuitis alwayslive even when the main AC power switch
isoff?

3. Open the MX9000 cabinet door, and turn the top two % -turn screwsto alow the CLM
to swing down.

4, Disconnect the wiresto the Main AC Power switch (first be sure they are marked asto
wherethey connect). Using aflat blade screwdriver pop the back of the Emergency-Off
switch off (put the blade of the screwdriverin the red tab on the back of the switch and
lift the tab until the back pops off).

5. Disconnect al harness connectorsfrom the back of the CLM (first be surethey are
marked as to where they connect).

6. Remove the CLM from the MX9000 by turning the bottom two Y% -turn screws. Place
the CLM on a bench then remove the lid.

CAUTION

| |
L i

Be careful not to scratch the LCD lensesin the membrane pand!

7. Remove the six nuts which hold the CLM chassisto thefront panel. See D20107-250
included in the back of Appendix ?, O&M Manual for MX9000 CLM, toadin
disassembly of the CLM. Separate the chassisfrom the front panel (without putting
stress on the interconnectingcables), lay thefront panel face-downon a protective
surfaceso that it doesnot get scratched. Disconnect the four interconnecting cables
between thefront pandl and the D16762 Local Interface CCA.

MCL, INC, 38A1615
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CAUTION

R —
R —

While tuning, Cavity #4 MUST always remain tuned
above the center frequency. Otherwisethe Body Current
may rise beyond a safe level!

Body Current may rise above safe levelsduring some tuning conditionsat large
RF drivelevels, soit is safer to perform retuning at low levelsof RF drive power
until areasonably wide and flat response has been attained while observing the
swept output power responseon the oscilloscope.

Re-adjust each of thefive cavities by inserting the Allen wrench tool successively into
each of thefivesmal holeslocated in a vertica line between the tuner control shafts
until the wrench seatsitsdf firmly in the socket head of the screw lying under each hole.

If the cavity frequency is being increased:

Turning the wrench in aclockwisedirection will increase the resonant
frequency of that cavity being tuned. Start the adjustment with
cavity #4, then adjust cavities#2, #3, #1, and #5, respectively.

If thecavity frequency is being decreased:
Turning the wrench in acounter-clockwiserotation will decreasethe resonant
frequency of that cavity being tuned. Start the adjustment with #1, then adjust
#2, #3, and #5, respectively, and adjust cavity #4 |ast.

Thetuning rate of dl the cavitiesis approximately the same. Each cavity should be
adjusted by the same amount and, of course, in the samedirection. Thetuning rateis
approximately 100 MHz/turn.

NOTE

ALWAY S end each tuning operation on each cavity ina
COUNTER-CLOCKWISE direction to assure repesatability.

MCL, INC. 38A1615
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592

3.

4.

5.

Rotatethe TUNE knob in either direction until the desired channel isreached. A
detent will automatically locate the new position. (Each channel positionis
marked by a number which appearsin awindow above the tune knob. A deca
on the tube marks what frequency each channel has been factory tuned to.)

Rotate the Lock-Unlock knob in the reversedirection from step 2 until it stops.

RestoreRF drive at the new frequency.

Klvstron Channegl Retuning

When field-retuning the tube, it will generally beasimpler and easier job if the nearest factory-
tuned channdl is used.

Thefollowing tools and test equipment are suggested for retuning:

1

2.

7.

8.

Frequency-sweeping,single source with an output power of +10dB
Oscilloscope

Broadband microwave detector

Low-passfilter

Allen wrench, 1/16 inch acrossflats x 1-3/4 inch minimum length (one wrench
supplied with each tube)

Frequency standard
RF Power Meter

Scalar network analyzer, or acrystal detector and oscilloscope

Set-up theequipment asfollows:

1

2.

Be suretheBody current trip (FP0S8) isset a or bdow 30 mA.
ThetubesLock/Unlock mechanismisfully locked.

Be sure the maximum input ratings of the test equi pment cannot be exceeded.
Be sure the maximum input rating of the MX9000 cannot be exceeded.

Be sure that you can not exceed the rated output power of the MX9000.

MCL, INC. 38A1615
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581

Removal/Disassembly/Replacement

Klvstron Tube Replacement

The Klystron tube manufacturer rates the tubelife of the C-band Klystron tube at a minimum o
25,000 hours. A more typical valueseemsto be 55,000 hours, which implies that tube
replacement would be required on a maintenance basis approximately every 3.0 years operation
inagiven continuousmode. In order to removethe 3 kW Klystron tube, the following steps
should be taken in the order given:

1. Remove RF input drive and place unit in Standby. Allow to cool for 5 minutes.
2. Switch off the Main AC power switch.
3. Remove AC input power to the amplifier system.

4. Open system door. Remove Beam Power Supply safety cover and Filament Pan front
cover. Remove upper rear pand and |eft side pand.

5. Disconnect the exhaust hose from the tube collector and move the hose out of the way.
6. Loosen the hose clampsat the blower exhaust and the Air Plenum inlet. Disconnect
hose.

1 Disconnect semi-rigidcoax cablefrom Klystron tube input connector.

8. Disconnect output waveguide a tube waveguideflange.

0. Disconnect grounding strap between Filament Pan and waveguide support shelf and
harnessing to the Air Pressure Sense assembly and Beam and Body Monitor circuit card
assembly.

10.  Unfastenthe 1/4 turn captivefastenersat rear of Filament Pan that connectsit to the
waveguidesupport shelf.

11.  Sowly pull the Filament Pan assembly forward while checkingfor snagged wiresand
mechanical interferences.

12. Removethe Air Plenum and then the brackets.

13.  Disconnect the wires attached to the termina block at thefront of the Klystron tubeon
the tuning mechanism.

14.  Disconnect, after carefully noting the attachment points, the Klystron tubefilament and
cathodehigh voltage wires.

MCL, INC. 38A1615
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5.0 PREVENTIVE MAINTENANCE

TheKlystron amplifier system should be inspected on a three month basisfor dust and dirt
accumulation. Thisisespecially important in any areaoperating & high voltage. All evidence
of dust and/or dirt should be removed during the ingpection process.

When the system has been shut off for any length of time, an inspection for moisture
accumulationand water buildup in the interior of the cabinet should be performed before any
attempt is made to activate the system.

CAUTION

F——————

Do not operate this system when excessive moisture is present in theinterior.

Thefollowing guidesare offered to aid in the event troubl eshooting becomes necessary, and for
routine preventive maintenance.

51 Air IntakeFilter Screen

Thefilter should be cleaned after every 500 hours of operation, or morefrequently as
determined by local environmental conditions. Theair filters areremovableby diding them out
of theframeson therear pand of thesystem. Thefiltersmay be serviced while the systemisin
any mode df operation, but extreme caution should be taken to avoid upsetting system
operation. Soak thefilter in a soapy water solution, or in a non-volatile cleaning agent such as
Freon degreaser. Do not useastrong dkali or acid. After soaking, apply asoap and water
solution with a pressurespray. Rinse thoroughly after cleaningand alow to dry before
reingtalling.

52 Pand Lamps

The pand lampsare all solid state LED lamps and should never need replacement throughout
operationd lifed theHPA. Intheevent of LED failure, removeall power from thesystem and
remove thefront panel LED PCB, A2A4, from the unit. Unsolder the LED and replace,
observing LED polarity. Reingtall the PCB, reapply power.

53 Blowersand Fans

Theblowersand fansin the Klystron amplifier system are permanently lubricated bearing types
and should never require oiling or greasing. It isrecommended that, on asix month schedule
maximum, all blowers and fans be inspected at both the intake and exhaust for any potentia
obstruction build-up. Pressurized air can be used to free the blowers and fansof any dirt
accumulation.

MCL, INC. 38A1615
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Gain and RF Power Output

When gainisconsidered, it is necessary to differentiatebetween gain experienced when the tube
(or HPA) isin thelinear regionand gain when it is operating in the saturated output power
mode. Thesetwo valuesof gain arecalled the Smdl Signal Gain™ and the™* Saturated Gain™
respectively. A curveof RFPower Output versus RF Power Input for atypical HPA isshown
in Figure 20 the saturated power output isthe peak valueof thecurve. Rated power outputis
defined as the guaranteed maximum power output and is usually slightly less(<0.5 dB) than
saturated power outpuit.

The saturated gain is defined as the saturated RF power output divided by the RF power input
required to produce the saturated power output:

Gain (Sat.,dB.)=P (out,dBm) - P (in,dBm) (1)

The differencebetween HPAs and solid state amplifiersis that solid stateamplifiersare
typically specifiedin termsof their RF power output at 1 dB gain compression. Asshownin
Figure 20, the RF power output at 1 dB gain compressionislessthan the RF power output at
saturation. For most HPAs, the saturated gainis S to 6 dB lessthan the small signal gain.

Small signal gainistypically specified as the gain when the RF power outputis 10 dB or more
below the saturated RF power output. The small signal gainisthen defined as

Gain (SSG, dB.) = P (out, SSG, dBm) - P (in, SSG, dBm) (2)

Maximum gainfor theHPA or HPA system is, of course, when al variableattenuationisat a
minimum.

NOTE

Theexciter output must be limited to less than or equal to 3 dB greater than the
level required to drivethe systemto rated output power. Thislevel can befound
on awarning tag attached to thefront of each unit aswell asin the systemtest
data.

MCL, INC. 38A1615
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454

RF Output Wavequide Assemblv

The output waveguide assembly consistsaof an arc detector elbow (W4) which alows 2 fiber
optic cablesto view up and down the output cablesfor arcs.

The next component is a high power circulator (HY 3) which protects the Klystron tube by
controlling the load VSWR into the Klystron output port.

The next component is a band-passfilter (FL1).

Thelast component in the waveguideassembly is a three port directional coupler (DC1). Port
#1 hasanomina 46 dB forward couplingfactor and through (CR1) drives the Forward Power
input (AIO1) of theCLM. Thesampleiscalibrated a the CLM (A2A3R2 and FP34, see
Table7) to correspond to the RF forward output power at the MX9000 output flange. Port #2
hasa56 dB forward nominal factor and is connected to the output monitor port on the unit's top
panel. Thetop pane sample port isfactory calibrated before shipment. Port #3 hasa 39 dB
reflected nominal coupling factor and through (CR2) drivesthe Reflected Power input (AI02) of
the CLM. Thesampleiscdibrated at the CLM (A2A3R3 and FP35, see Table7) to correspond
to the RF reflected output power a theMX9000 output flange.

D16494-100 ARC Detector PCB

The Arc Detector PCB (see32C2475) islocated on theright inside cabinet wal near the door
(seeFigurel16 and D30200-004 Aux Plate Assembly print). The Arc Detector PCB is linked
viafiber optic cables to the Arc Detector Waveguide Sense Elbow (see32E3343). TheArc
Detector Elbow is connected to the RF output of the Klystron tube. An arc, when generated will
tranamit light through afiber optic cable back to Q1 or Q2 (which are biased dightly into cut-
off viaR2 and R12). When these photo-FETs are illuminated they conduct, turning U4A or
U4B on, which suppliesdriveto U4C (seeFigure19). Thetransstor, U4C, supplies voltageto
Q3 which will inhibit RF drive in under 10 microseconds. The RF inhibit sgna issent to the
CLM (HDI20) through which it turns off the P.I.N. diode switch. Through U1A-7 and U5B the
samesigna aso activatesthe CLM Fault input (HDIO2).

Thecircuitry of U1B, U4D, USC and USD is used to test the arc sense path (ARC TEST).

The purposedf U2 isto generate-lOV for bias purposes(Q1 and Q2).

MCL, INC. 38A1615
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45

451

452

CLM FirmwareOperation
TheFirmwaretheory isdetailed in Appendix ?, 38A1593 - O&M Manualfor MX9000 CLM.

RF Chain

The RF Chain (see Figure18 and 32E3343 page 2) consistsof a SSA module, the Klystron
tube, and the output waveguideassembly. The RF chain takesinput power levelsaslow as-19
dBm and amplifiesthem to output levels of approximately 64 dBm.

SSA PreAmplifier

The Solid StatePre-Amplifier (SSA) is located on theright hand cabinet sidewall near the
Klystrontubeinput. ThisSSA suppliesa RFleve of up to +22 dBm with again of
approximately 33 dBm to the Klystron tube.

The SSA hasabuilt in PIN diode switch and attenuator which are controlled by the CLM. The
PIN diode switch when activated reduces the RF drive to the Klystron tube by 30 dB minimum.
Theattenuator can be adjusted to as much as 30 dB of Klystron tube input power attenuation.
When the attenuator drive voltageis 10V the attenuator will have0 dB of attenuation, and 0 V
will correspond to full attenuation.

The SSA has an output power monitor which sends a voltage sample to CLM analog input
AICO. Thissampleisthen calibrated at the CLM (by A2A3R1 and FP33, seeTable7) to
correspond to Klystron,tubedrive.

A +15V DC regulated power supply (A1PS1), supplies DC power to the SSA and islocated on
theright hand cabinet side wall near the SSA.

Klystron Tube

TheKlystrontubefor standard C-band has aminimum gain of 40 dB at an output power of
2660W. Thetubehasé, 12, or 24 channelsof 45 MHz which coversthe5.850 to 6.425 GHz

band.

For further information on the tube check the manufacturer's information enclosed in the tube
shipping container.

MCL, INC. 38A1615
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444

445

Thecircuitry of K1, Q1, and PS1 supply power to the LCD module back light.

Thecircuitry of U12 and U19 isthe logic power supply monitor. When the logic power supply
Is outsi de acceptablelimits the corresponding LED will extinguish on the CLM control pand.
The LED CCA B16785isdrivenby U4 digital decoder.

The30D2570 LCD moduleisdriven by U10 digital decoder.
Thecircuitry of U5, U6, S1 through S4is not used in this application.
HPA Interface CCA

This CCA containsan 80188 processor (U22), firmware (EPROM) program (US), RAM
memory (U23), and a serid datainterfaceto the Base Board. ThisCCA includesdigital and
anaog input and output interfacesto the interna HPA, User and Switchover.

Thecircuitry of U30, U27, and U29 isthe serid interface between the CPU (U22) and the
outside world.

There are sixteen anaog inputschannels AI00-AT1S (seeTable12) four of which are buffered.
The andog inputsare multiplexed by U36 and digitized by U13 and U3. U13isal2-bit anadog
todigital converter.

There are two ana og outputs channelsAO00 and AOO1. The andog outputs are multiplexed
and digitizedby U2. U2isal2-bit digital to analogconverter. U35A isused toinvert the
+10V V,; out of U13to a-10V referencefor U2.

Thereare sixteen digital output channeSHDOO00-HDO15 (see Table12). Theoutputsare
digitally decoded by U26 and U31. Each channd isbuffered by an optical-isolator. Two
channelsdriveareay on the output of the optical-isolator. At power-up thecircuitry of Q3,
U28A, and K3 will hold off the output channelsuntil the CPU is up and hascontrol of the
output channdls. Thecircuitry of U35C, and Q2 is used to providea RFE inhibit path from
HDI22 and HDI23 tothe P.l.N. diode switch through the HPA Interface CCA.

Thereare 24 digita Input channelsHDIO0-HDI23 (seeTable12). Eachinput isbuffered by an
optical-isolator then feed into U37 through U39 digita encoders.

Channd Changer Interface CCA

Depending on the channel changer option salected, thereare two different CCAs that can
perform thisfunction. The channel changer theory isdetailed in Appendix ? of thismanud.

MXR Remote Pandl

Theremote panel theory isdetailedin 38A1594, O&M Manual for Klystron Remote Panel
MXR.
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Figure 17 - MX9000 CLM Block Diagram
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POWER SUPPLY, 24V
30C2591 (OPTION)
SSA BOOSTER
(IF REQUIRED) ssA
POWER SUPPLY -

3002528 \
CIRC. LOGIC CCA
C16315

INTERFACE PCB jr ARC DETECTOR CCA
C16655 | V D16494
(LOW POWER
BEAM OPTION) @ BEAM AND BODY
L__ MONITOR CCA
16798
. . . . \__ LINE REGULATOR CCA
CHANNEL CHANGER CCA J‘ C16435
D16506 (OPTION)
Figure 16 - Auxiliary Plate Component L ocation
MCL, INC. 38A1615

64 of 99



6630 79

"ONI “TOIN

SI9TV8E

wrexdel(] Yoo[d YN - ST dan3ig

PRIME
POWER

T

AUTO g } ;
XFMR

cB

208 3¢

REGULATOR
CONTROL PCB

BUCK/
BOOST
XFMR

TO (H.V.)
KLYSTRON
FILAMENT

TO (H.V.)
KLYSTRON
CATHODE
SBLEEDER $
RECT.
FILTER —
g N

CONTROL &
LOGIC MODULE

BEAM & BODY
BUFFER CCA

FILAMENT
POWER
SUPPLY

ZHO STH'9-058°S YHIATTdNY NOIYLSATA 0006 XN JO1 TVANVIN N®O

[ AHY



0&M MANUAL FOR MX9000 KLY STRON AMPLIFIER 5.850-6.425 GHz REV J

208-240V
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AC Input
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To Control &
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Figure 14 - Logic Power Digribution Diagram
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3523

3524

36

3.7

Exciter Labdl

If the exciter has an output meter, place label over this meter showing maximum output
permitted.

MX9000 Trip Levels

Goto the“RF PARAMETERS" set-up screen and set"RFH ALM TRIPLVL" to rated power
out. (Do not use saturated power out for thisadjustment.) Obvioudy, if you are using the
HPA at alower power out, continueto do so. If you do not exceed rated power out, you cannot
over-drive thetube. For the RF High darm to occur and prevent overdrive, you must Enable
thefunction. Go to the “RF PARAMETERS" set-up screenand set"RFH ALM RFINHB” to
"YES" Thiswill actuate the ability of the pin diode switch to removethe RF drive. User
adjustable RF high and RF low aarm trip pointsare included on the' RF PARAMETERS" set
up screen. The RF low set-point must be set above 1/100th of full scalefor reliable operation.

TubeDegassng

See Section 5.0 - Preventive Maintenance, for proceduresto prevent excessivecathode
emissions.

If spare tubesare going to remainin storagefor long periodsof timeit is recommended that a
MCL degassing stationis purchased and used beforeinstallation.

Settingthe Clock

To set theclock to loca timefromthe™ MAIN screen press' SET UP, then™ CONT," then
"SEL" until "SYSTEM TIMING," then “GOTO,” then "MORE." Thetimeset up screen
("SYSTEM TIMING SET U P) should be on thedisplay. Noticethe™SET" button. When the
"SET" buttonis pressed the clock will be set to the date and time currently displayed in the
EDIT window. EDIT the hours, minutes, and seconds to match local time (set the
seconds/minutes ahead at least 30 secondsto allow you timeto get ready to pressthe SET™
button). If required EDIT thedate dso. Pressthe ""SET™ button, about one second later you
will seetheclock change. Press™ MAIN to return.

MCL, INC. 38A1615
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34 Operating Caution List

Table9isalist of improper operating conditions. These conditionsare to be avoided. These
are conditionswhich could damage the Klystron amplifier system, and their probable sources.

Table 9 - Operating Cautions

High or Low System AC Input a) Customer Power Source.

Power or AC Line Unbaance b) Continuoussystem operation with circuit breakers
bypassed (*'cheated").
High or Low Klystron Filament a) Klystron Tube Filament Supply in Model D30200-102
Voltageor Current Assambly. |
b) Continuoussystem operation with circuit breakers
bypassed (**cheeted").
High Beam Current a) Electro-Mechanica (C16455) Regulator Failureor

Misadjustment (Schematic32C1925).
b) Beam Transformer Improperly Tapped on Primary
(Modd D30200-20x Schematic32D3291).

High or Low Beam Voltage c) Continuoussystem operation with circuit breskers
bypasseql (""cheated"). N o
d) Attempting toforceunit into Transmit with fault
condition present.
Excessive Tube Drive Power Overdrive on RF System Input or HPA Gain Adjustment Set
Incorrectly.
Airflow Fault System operationwith blocked air intake and exhaust ports.
Tube Temperature a) System operation outside the specified environmental
range.
b) Continuoussystem operationwith circuit breakers
bypassed ("' cheated"”).
Excessive Output Reflected Power a) SystemOutput TransmissionLine Connectionand
Meter Indication Customer Waveguide/Load |ncompatibility.
b) OperatingHPA with unterminated RF input or output
ports.

Non-Indication of Fault Parameter a) D16763 HPA Interface CCA located in the CLM.

b) "'Forced” operationby defeating thefault protection
circuitry or control system (do not defeat fault circuitry
unless specifically recommended by MCL).

MCL, INC. 38A1615
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323

12.  Fromthe"MAIN" screen “ENBL” RF. /

13. Gotothe"PWR LVL" screen and press GAIN INC” dowly and very carefully
increase the system RF input drive until maximum RF Forward Power is
obtained from the amplifier system while staying within the Klystron tube
current and voltagelimitations. Monitor the output reflected RF power toinsure
that the transmission lineisreflecting lessthan 10% of the output forward

power.

14. Usethe™ GAIN adjust control to set the system to the desired RF Forward
Power level (and adjust theMX9000 system RF input drive if necessary) and
then alow the system to thoroughly stabilizefor no lessthan 5 hours.

15.  Check dl meter readingsto insurethat parametersare within operational
tolerances.

16. Onthe"FAULT STATUS screen pressthe”CLEAR L O G button.

At al timesduring various activation phases, spurious faults may occur and can be
immediately cleared by depressing the “Fault Reset™ switch momentarily and then releasing.

Thiscompletes the procedure necessary to bring the MX9000 Klystron amplifier systeminto
full and completesystem operation. The MX9000 Klystron transmitter systemis now fully
operationa and will stay functional until either operator shutdown or afault conditionis
detected.

If problemsoccur during theexecution of this procedure, refer to Section 6 - Troubleshooting

for diagnostic information, and/or Appendix ?, 40A1845 - MCL’s Customer Service
Department Policy Summary.

Dedav and Standby Analog Status

The anaog status displays will read as follows during Delay and Standby whileRF is
[nhibited:

Meter Readings (Warm-Up and Standby Conditions):

1 HPA filament current 7 A nomina
2. Tubedrive power (whileRF Enabled) 175 mW maximum*

* Depends on attenuator setting.

All other metersshould not be indicating at thistime (dueto the high resolution A to D
circuitry used, asmall amount of fluctuationmay be present on various anaog displays).

MCL, INC. 38A1615
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32 Turn-On Procedure

321 Initial Turn-On Check L

All MCL Klystron amplifier systemsareready to be activated when the foll owing table check
list has been complied with:

1 Cabinet securdly bolted in place.
2. Ground strap (earth) attached to safety ground tie point in cabinet (lower rear).

3. Appropriate3-phase AC connected to lineside of RFI/EMI filter on upper
bracket of Klystron system cabinet.

4, AC neutra wire attached to termina block next to RFI/EMI filter.

5. All waveguideflanges securely fastened together and input RF coaxial cable
firmly attached.

6. All dectrical connectionsdouble checked mechanicaly and electrically.
7. All cabinet rear pand s securely attached.

8 Air intake and exhaust unobstructed and properly ducted.

0. Air shroud on Klystron tube firmly attached and connected to blower.
10. SystemRFinput and output properly connected.

11.  All drawersand assemblies securely fastened in their norma operational
position.

12, TheMan AC Power switchisin the OFF position, the Emergency switchis
pulled out, and all circuit breakersarein their On position except CB2 collector
blower.

322 Power-UPProcedure

When the above check list has been completed, the system isreedy for activation. To activate
the system, the foll owing steps should be followed:

1 Check AC system voltagesby measuring phase-to-phaseacrossthe PCD
RFI/EMI linefilter beforeactivating the Main AC Power switch. Check K5
phase monitor in the PCD, the LED must be off. Activatethecircuit bresker.
After circuit breaker activation, check the voltage LEDs on thefront panel to be
surethe logic power suppliesare operational. Press the Standby button to verify
that XMT DELAY iscanceled.

MCL, INC. 38A1615
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T-%'= 7 - Fidd Modifiable Parameters (Continued

FP25 | TubeOver Drive Y milli-watts 180 002-999 When the tube RF drive power [AI00] risesabove
Fault Leve thislevel aTube Overdrivefault and Sum Fault
_ will occur.
FP26 RF Reflected Power Y Watts 0260 0010-2000 | When theRF Reflected power [A102] risesabove
TripLeve thislevel aRF Reflected fault and Sum Fault will
occur.
FP27 | Attenuation Leve N dB 320 00.032.0 | Thecurrent Attenuator setting for HDOOO.
FP28 | Blower Inrush Delay Y Seconds ® 04-20 Thedelay between AC power on and HD03
Time Disabling the blower inrush circuit.
FP31 Invert Screen Video N N/A No Yes/No Y esis white background with blue characters.
No is blue background with white characters.
FP32 | Security Code Y N/A 777 000999 Threedigit number which must be entered to allow
(unlock) adjustmentsof systemcritical parameters
(column three of this Table).
FP33 TubeRF Drive Y mW 300 020-999 The value used by software to calculate the current
Power[ A Q3 Full vaueof Al Q0gtatus.
ScaleVaue
FP34 RF Forward Power Y 03500 01009999 | Thevaue used by softwareto calculatethe current
[AIO1] Full Scale valueaof AI01 gatus.
Vdue
FP35 RF Reflected Power Y w 0300 0010-2000 | The vaue used by software to calculatethe current
{A102] Full Scale valueof AlQ2 gatus.
Vaue
FP38 Filament Current Y A 15.00 05.0025. 00| The vaue used by softwareto calculatethe current
[AI05] Full Scale valueof AlO5 gtatus.
Vdue
FP41 Beamn Current [AIO8] Y A 02.00 00. 01:05. 00{ The vaue usd by softwareto calculatethe curren
Full Scale Vdue valueof AIO8 status. =
FP43 Body Current [A110] Y mA 100.0 010. 0200.0 | The vaue used by softwareto calculatethe current
Full Scale Vaue valueof AI10 status.
FP44 | Beam Voltage{All]] Y \Y 10000 06000 The value usad by softwareto calculatethe current
Full Scale Value 20000 vaueof Alll gtatus.
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Table7 - Fidd ModifiableParameters

A0 | Autométic Fault Y Seconds 30 5120 After thefirst fault the maximum amount of time
Counter Window before thefault counter resetsto zero. Used only if
Fault Counter enabled (FPO1).
FPO1 | Enable Fault Counter N N/A No Yes/No Y toenableautomaticreset & fault counter. This
& Automatic Fault will causethe CLM to attempt to automaticaly reset
Reset faultsand put the HPA back into Transmit. N to
I disableautomatic fault reset. "
The Fault Counter window sizemust be set by the operator asfollows: 'I
FFOO FPO2(FP03+FP18+FP19+30ms) OR FP02 FP0O/(FP03 + FP18 + FP19 + 30 ms)
FP02 | Auto Fault Reset Retry Y N/A 02 01-10 Maximum number of timesthe CLM will count a
Count fault within thewindow (FPOO). When this number
isreached the CLM will latch a SUM Faullt
(HDO15) and will not attempt to put the HPA back
into Transmit. Used only if Fault Counter isenabled
. (FPO1).
FP03 | Fault Counter Fault Y Seconds 05 01-10 Timethe CLM waitsfrom the beginning of afault
Reset Wait Time RESET command and the attempt to go back into
Transmit. Used only if Fault Counter isenabled
(FPO1).
FP04 | Auto Power Setto N Watts 0000 0000-9999 | Thecenter of theregulationwindow for Auto power
Leve (AO00). 0= Auto Power Off (disabled).
FPO5 | Auto Power % Y +% 05 03-20 % of FPO4 to which the CLM regulates (A000 &
Regulation AlIO1) theoutput power. Auto Power will usethe
larger of FPO5 and FP06 as theregulation window.
FP06 | Auto Power Minimum Y Waetts 00090 0002-1000 | Used at the bottom of the scalefor AIO1 asthe Auto
Regulation & Change Power regulationwindow. Auto Power (AO00 &
Flag Delta Minimum AIO1) will usethelarger of FPO5 and FPO6 as the
regulation window. The ChangeFlag (SA
compatiblecommunications) logic will usethe =}~
| larger of FPO6 and FPO9 as the changeflag window.
FP07 | Beam Over Cur Trip Y A 0115 00.02- When AIO8 exceedsthislimit the CLM will generate
Levd 05.00 aBeam Over Current Fault and Sum Fault.
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3.166

/ FAULT STATUS
ARC
| | MAIN
o TEST
EVENT CLEAR
LOG LOG ||
—
PHONE
- HELP [
11:00:18 06-28-95
Figurell - Fault Status Screen

When the" Set up' soft key is pressed from the MAIN screen a security code screen (see
Figurel?2) will bedisplayed. The user must enter the correct security code to be alowed
access to dl system parameters. If no security code or the wrong security codeis entered the
operator will have access to noncriticd (seethe System Critical column of Table7) parameters

ONLY. _
\ NOTE

The default security codeis 777, thisis the code which will beinstalled when
the MX9000 |leaves thefactory.

The" Set up™" menu isinvoked by depressingthe™ Cont™ button on the security code screen.
From this menu the operator selects which group of MX9000 parametersto display. When
“Goto” is pressed the screen containing the selected parameters will be displayed. Each™ Sat
up" screen isused for setting variousfield modifiableparameterslike the trip levelsfor the
faultsin the system. From these screens parameters such as date, timeof day, fault levelsand
timedelays can be adjusted to the user's specifications. See Table7 for adetailedlist of field
modifiable parameters asthey are set from thefactory for atypica MX9000 in thisfrequency

band. Consult thefactory before changing™ System Critical*' parametersas the MX9000
calibrationmay be changed or a wrong setting could damage the HPA.

MCL, INC. 38A1615
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a MCL ™
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Figure8- Main Screen
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3.15

Additional Status Indicators

In additionto the LEDsembedded in the abovefunction switchesthereisacolumn of status
LEDson theright side of the CLM panel. Thefollowing LEDs are present on that column.

1.

Com Tx (Green)

Com Rx (Yelow)

RF Inhibit (Y ellow)

+5V (Green)

+15V (Green)

-15V (Green)

When illuminated this LED indicatesthe MX9000 is
Transmittinga message on the Computer Interface.

Whenilluminated this LED indicatesthe MX9000 isreceiving a
message on the Computer Interface.

When illuminated this LED indicates the MX9000 PIN diode
switch isturned on shutting off the RF flow out of the MX9000.

When illuminated this LED indicatesthe MX9000 +5V power
supply iswithin acceptablelimits.

When illuminated thisLED indicatesthe MX9000 +15V power
supply is within acceptablelimits.

When illuminated thisLED indicates the MX9000 -15V power
supply is withinacceptablelimits.

There are a so indicatorson the sub-panelsinsidethe cabinet door. Theseindicatorsare as

follows:

7. Beam P/S On
8. Primary Over |
9. HV On

Thisindicator is aclear window located on K2 Beam Power
Supply contactor (on the PCD drawer), and islabeled “1.” When
illuminated this LED indicatesthe primary sideof the MX9000
Beam Power Supply ison.

Thisindicator isaclear window located on K2 Beam Power
Supply contactor (on the PCD drawer), and islabeled “I>>.”
When illuminated this LED indicatesthe primary side current of
the MX9000 Beam Power Supply has exceeded the maximum
allowablecurrent.

Thisindicator is ared neon bulb located on the Beam Power
Supply. When illuminated it indicatesthe primary side of the
MX9000 Beam Power Supply ison.

MCL, INC. 38A1615
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Figure6 - MX9000 Front View-Door Open
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217

218

Theair supplied to the unit must be maintained between -40°C and +50°C. The maximum
must be derated at 1.9°C per 1,000 ft of altitude (i.e. maximum temperature @ 3,000 ftis
44.3°C). Operationoutside these limits will permanently damage the Klystron Tube. Check
with local weather service to seeif heating or cooling of intakeair will berequiredat any time.

Inareas of high humidity, adanger of condensation buildup exists when unconditioned air
from outside the shelter is ddlivered to the KPA when the KPA is**cold.”" The KPA should not
be operated when a temperature differenceof greater than 10°F (5.5°C) exists between the
input cooling air and the KPA ambient temperatures. Under these conditions, acondensation
check should be made before attempting a col d-start operation on the KPA.

Ingtallation of HPA Cabinet Cooling

SeeFigure4for interfacelocations.

Thecabinet air intake temperature must be maintained between -10°C and +50°C, but derated
1.9°C per 1,000ft. TheHPA cabinet air will exhaust through the vent in the top back of the
HPA into the shelter.

Ingallation of Shelter Cooling

Typical heat dissipation by convectionfrom HPA surfacesand cabinet flushing is 1250 Watts.
The shelter's air conditioner must be designed to take thisheat load. Exposed external exhaust
ducting can al so add to the heat loading for the shelter.

Shelter ambient air temperature must be maintained between 0°C and*50°C.

MCL, INC. 38A1615
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214

Ingtallation of Primary Power

I CAUTION

Connect the prime power source of the proper voltage and frequency to the
prime power input terminal block located to the left of the blower motor on the
support bracket (verifyline voltage@-equencywith the system voltage |abel).
The prime power isbrought into the cabinet through a hole in the top pand.
Theholeisnot per code used for earth ground connection, a sud on the top
pand has been supplied for this purpose. This sud supplies Safety ground to
the whole HPA internal system.

NOTE
Prime power requirements are according to the following chart.

Table 5- Prime Power Reauirements

220/127 3 4 Wye 60 60
220/127 3 4 Wye 50 60
2401120 3 4 Ddlta 60 60

208 3 3 Ddlta 60 60

220 3 3 Delta 60 60
3801220 3 4 Wye 50 50
4001230 3 4 Wye 50 50
415/240 3 4 Wye 50 45
208/120 3 4 Wye 60 60

1 Number of wiresdoes not includerequired safety ground.

2. The power feed to the amplifier should be protected by a high In-Rush bresker

(Heinemann Type AM4-A38-AB-xx-241, or equivalent).

3. In cases of multiple amplifier installations, each amplifier shall be provided with a

separate breaker.

MCL, INC, 38A1615
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|
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4 SRD (RECEIVE DATA)

COMMUNICATIONS SLAVE DEVICE
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6 RC (RECEIVE COMMON)
1 SHIELD

Figure5 - RS449/485 Interface Wiring
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8 2000

2400

3600

4800

7200

9600

19200

MmO |la|lw|» ]|

Reserved

Toset any of the above BAUD rates, rotate the arrow on therotary switch to point to the
corresponding number in the preceding table. Please remember to select the same BAUD used
by the"master™* device. When the MX9000 is turned on you will check the Baud rate setting
on the MAIN screen.

2113 Protocol Selection

Thefourth switch on the back of the CLM is used to determine which Protocol isused for the
Computer interface. The available protocolsare asfollows, see Appendix ? of thismanual for
command set listings:

Position “0” CSP protocol according to 46A0089
Position “1” SA 7670 compatible protocol according to 46A0091
Position"2" ARC protocol according to 46A0101
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2101

Carefully placethe Klystron tube onto the top of the filament assembly.

Fasten the tube to the filament assembly with the provided hardware, but leavethe
hardwareloose,

Makeall necessary Klystron/high voltage connectionsto the undersideof the pan
assembly. Thewhitewire(cathode) will connect to D16801-TB1-3 (Filament current
sense CCA), the ydlow (heater) to D16801-TB1-4 (Filament current sense CCA).

Push the filament assembly back into the Klystron system cabinet. Alignthetube
flange with the waveguide flange, then tighten the tube mounting hardware.

Slide out thefilament assembly and make sure all safety coverson the Filament
assembly are securely fastened. Replace the plexiglass bottom and front covers.

Push thefilament assembly back into the Klystron system cabinet.

Secure the filament assembly with the (23 1/4 turn fastenersand re-attach the grounds.
Bolt the tube flangeto the waveguideflange, make sure the waveguidegasket is
properly in place. Connect the tube body ground wire to the tube output flange (use one
waveguideflange mounting screw).

Make all electrical connectionsto the Klystron tube on thetop of the filament

assembly: K1, K2 and COL wiresare labeled. If so equipped, connect the
thermocouplelead to the screw on top of thetube collector.

Slidethecollector air shroud down over thecollector of the Klystron tube and attach
the two clamps which secureit to the tube.

Attach theair shroud to the collector blower using the two hose clamps and gasket strap
provided. Connect theair flow sensor cableto theair shroud.

Attach theexhaust hose to the tube collector.

Ingtal the blower exhaust duct. 1t isimportant that the duct be adjusted so that the
flangefitsflush to the back pand.

Install the semi-rigid cablefrom the tube input to the SSA output. Tighten the
connectionsto 8 inch pounds.

Hardwarelnterface

If achannel changer was ordered, at thistimefollow theinstallationinstructionsfound in
46A0189 Addendum for HSTSChannel Changer (Optional) or 38A1595 Operation &
Maintenance Manual for the MX9000 Klystron Channel Changer Option (Optiond).

MCL, INC. 38A1615
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2.9

Connection of CableInterconnect Har ness

The connectorson the harness are numbered and should be connected with the assembliesin
the system as shown in Table 1. Cablesshould be attached and routed such that stress will not
be put on the connectors when drawers are extended or pushed back.

CAUTION

L —

If cables are not routed in properly, repeated movementsof drawers and
assemblies could cause intermittent failures.

Table 1 - Cable Harness Connect

Location

A4J3 Beam PIS

P3D, is HV
P1, 7 position, high power A4J1 Beam PIS
P2D, 15pinD A4 32 BeamPIS

P1P, 3 position Molex

S3 Air Sense assy. on tube plenum box

Installation of the Beam Power Supply

The Beam Power Supply assembly is mounted on whedls. Thisassembly will berolled into
thelower areaof thecabinet. Perform thefollowing procedure.

. Remove the safety cover from the system cabinet,

. There are 3 connections which have to be mated with thebeam P.S. (A4), see Tablel
The single position connector that connectsto the beam supply high voltage output, J3,
has no detent but should be tightened until it is seated.

. Exercising caution and going slowly, roll the beam power supply drawer assembly into

the cabinet.

MCL, INC.
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Figure 3 - MX9000 Footprint Drawing
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Repackingthe HPA

Useoriginal packing containersif possible. Place unit in aclean, open work area. Cover any
open RF waveguide flanges with a plastic cap designed for this purpose (adhesivetapeis not
recommended as it quickly deteriorates, leaving aresidue on theflanges). Wrapthe unitin
heavy paper or plastic. Use asuitable shipping container. Surround the unit in shock
absorbing materia to provideafirm cushionand prevent movement insidethe container. Do
not alow any packing materialsto enter any drawers, enclosures or waveguide.

Sedl the container and mark exterior "' FRAGILE Electronic equipment.” Further packaging
informationis availablefrom MCL (request MCL packaging specification 34A2249).

Retur ning Damaged Equipment

If the system must be returned, call thefactory for an RM.A. number (Returned Materias
Authorization). See MCL’s Customer Service Department Policy Summary, for more
information.

Typically Required Tools

Allen wrench, 5/32"

Screwdriver, #1 Phillips

Screwdriver, Standard 3/16"

Screwdriver, Standard 1/8"

Screwdriver, 3/8" Blade8" Long

5/16" torque sensing open end wrench is recommended
5/16" blade screwdriver standard

SA.E. (Society of AutomotiveEngineers) Socket wrench set
SA.E. Nut Driver set

10mm wrench

10mm nut driver

5/16" wrench

3/8" wrench

NOTE

Beryllium-Copper (BeCu) tools should be used when working around
the Klystron tube.

MCL, INC. 38A1615
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Serial RemotePand Control

Thisinterfaceisdesignedin such away to supply to the remote pandl statusfrom, and control
to, both the HPA and channel changer. When the HPA isin the REMOTE mode controlsfrom
theLocal pand and Remote Computer will be locked out. The Model MXR remote panel is
designed to operate on thisinterface. If aremote panel isnot used this interfacecan be used as
asecond serial (RS449/485) interface.

Remote Computer Control

Thisinterfaceis designedin such away to supply to the remote computer statusfrom, and
control to, both the HPA and channel changer. There are several communication protocolsto
choosefrom. The user can switch between RS232 or RS§449/485, but not both a the same
time. When the HPA isin the COMPUTER mode controlsfrom the Local panel and Remote
Panel will be locked ouit.

1:1 Switchover Network

For this option additional circuitswill be added to the HPA. The additional circuitry is defined
in40A2039 - Specification for MX9011 C-Band 1:1 Redundant KPA System. Thiswill dlow
control of an RF switch through the front panel of either MX9000 series Klystron.

Filament Foldback Option

For thisoption aC16812 Filament Foldback CCA is added to the HPA. After a user specified
delay from going into Standby, the filament voltage will be reduced. See46A0099 - Operation
& Maintenance Manual Addendum for MX9000 Filament Foldback Option included with this
O&M manudl.

Low Beam Voltage Option
For this option a C16655-400 I nterface CCA is added to the HPA, which will dlow the user to

reducethe HPA’s power consumption. See46A0131 - Operation & Maintenance Manual
Addendum for MX9000 Low Beam Voltage Control Option included with this O&M manual.

MCL, INC. 38A1615
18 0f99



6630 91

"ONI “TON

SI91V8¢

WY JOIRUSISI(] SOURISJY - T dInSig

MXS000
KLYSTRON

]

T

[ CHANNEL 20107 | 3020040
CHANGER CLM PCD ASSY
A7 | A2 A3 |
STPR MTO] HSTS [D16765 | [c16799 |
CHANNEL CHANNEL BASE CCA SSR CCA
CHANGER | CHANGER A2al A3Al
= R
TMOTOR 716899 [D16762 N 30C2592
DRIVE | |INTERFACE LOCAL LOGIC PS
CCA A7AL [CCA A7AL CCA A2A2 |A3PS]
MOTOR R4V D16763 |
ASSEMBL Y PS. HPA CCA
ATA2 N A7PS1 ARA3
134V B16785
P.S. S LED CCA
A7PS1 A2A4
3002570
LCD ASSY
A2AS
3002554
MEMBRANE
A2AG

30200-20x [30200-10x 27D3396 CABINET VTl
BEAM PS FIL P.S. W.G. ASSY ASSEMBLY KLYSTRON
A4 AS A6 Al TUBE
D16801 C16455
SENSASAL EMR CCA |
CCA ASAL ALAL
FILAMENT C16798
P, S. BUFFER |
|ASPS1 CCA AlA2
273023 D16494
RF AMP X—W.GARE
AISSAL CCA 'AA4 |
30c2528 coLL
+5V PS BOWER
AIPS] AlB1

8°S YHLATTANV NOYLSATI 0006XN JOd TVIINVIN W®O

G

ZHD ST¥'9-0

f AT



0&M MANUAL FOR MX9000 KLY STRON AMPLIFIER 5.850-6.425 GHz REVJ

10

111

112

SYSTEM DESCRIPTION

ThisKlystron amplifier containsa high power Klystron amplifier tube, solid state amplifier
IPA, various RF components, Power Control and Distribution assembly, Beam Power Supply
and Regulator assembly, Filament Power Supply assembly, a Control and Logic Modulewhich
controlsthe entire system and an optional Channel Changer. Theseassembliesarehousedin a
19-inch wide cabinet, which hasrear pand air inlet and outlet orificesfor cooling. The system
isdesigned for 50160 Hertz AC input power.

Figureldetailsthe physica outlineof the amplifier system. In addition to those assemblies
featured in Figurel, the system also includes an optional microprocessor controlled channel
selector. Alsoavailablefor the systemisthe optional MXR remote panel.

Figure2 isthereferencedesignator chart showing the various sub-assembly componentsof a
MX9000 Klystron system.

Local Meters, Controls,and I ndicators

LCD Displa

Thedisplay isaLCD-STN graphicsdisplay module. Thedot configurationis 240 x 128. The
display and keyboard are used as the main interface between the operator and theHPA. The
user can select from many different screenswhich one will be displayedon the LCD.

Circuit Breakers

Circuit breskers are used for main AC branch circuits and located on sub-panelsunder the
cabinet door.

LABEL LOCATION
Collector Blower PCD assembly
Beam Power Supply PCD assembly
Auxiliary 120V PCD assembly
Main Power PCD assembly
EMR By Passed (not |abeled) Beam Power Supply
AC Power On (not labeled) CLM Pand
MCL, INC. 38A1615
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SAFETY SUMMARY

Thefollowing are generd safety precautionsand instructionsthat personnel must understand and
apply during many phasesaf operation and maintenanceto ensure personnel safety and health
and the protection of property. Portionsaf thisinformation may be repeated in certain chapters
of thispublicationfor emphasis.

WARNING AND CAUTIONSTATEMENTS

WARNING AND CAUTION statements have been strategically placed in thetext to emphasize
certain steps or proceduresfor the protection of personne (WARNING) or equipment
(CAUTION). A WARNING or CAUTION once provided will apply each timetherelated step
is repeated, regardless of the number of timesthe WARNING or CAUTION is repeated
throughout the text. Prior to starting any task, THE WARNINGS or CAUTIONS includedin the
text for that task should be reviewed and understood.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at al timesobserve safety regulations. Do not replace componentsor
make adjustmentsinsi de the equipment with the voltage supply turned on. Under certain
conditions, dangerous potentials may exist when the power control isin the off position, dueto
chargesretained by capacitors. To avoid injuries, dwaysremove power from, discharge, and
ground acircuit before touchingit. Adhereto al lock out/tag out requirements.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adjustment unless another person capable of rendering aid and
resuscitation is present.

RESUSCITATION

Personnel working with or near dangerous voltage shall be trained in modern methods of
resuscitation.

COMPRESSED AIR

Use of compressed air for cleaning can createan environment of propelledforeign particles. Air

pressureshall be reduced to lessthan 30 ps and used with effectivechip guarding and personnel

protective equipment.

MCL, INC. 38A1615
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Cautionary Notice

Whilethe Manufacturer has attempted to detail in thismanual all areasof possible danger to
personnd in connection with the use of thisequipment, personnel should use caution when
installing, checking out, operating and servicing this equipment, especially when power ison.
Like all eectronic equipment, care should be taken to avoid eectrical shock inall circuitswhere
substantial currentsor voltages may be present, either through design or short circuit. Caution
should be observed alsoin lifting and hoisting equipment especially regarding large structures
during ingtallation. Be sureto keep hands, loose clothing and hair clear of blowersduring
operationand service.

The Manufacturer is specifically not liable for any damage or injury arising out of a worker's
failure to follow the instructionscontained in thismanual, or hisfailureto exercisedue care and
caution in the ingtallation, operation check-out and service of this equipment.
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