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EC Declaration of Conformity

We;  Amplifier Research
160 School House Road
Souderton, Pa. 18964

declare that as of 1997, our product(s);
the Model 551G4 series amplifiers

to which this declaration relates is in compliance with the requirements of the EEC EMC Directive
(89/336/EEC) and Low Voltage Directive (73/23/EEC) in accordance with the relative standards listed
below:

EMC:
EN 50082-2 : 1995
Electromagnetic compatibility - Generic tmmunity standard
Part 2: Industrial environment

EN 55011 : 1991
Electromagnetic emissions requirements for Industrial, Scientific and Medical
(ISM) Equipment
Group 1, Class A

Safety:
IEC 1010-1 : 1990 + A1, A2

The CE marking is affixed on the device according to the EC Directives.

L2 ol R Ml

Donald R. Shepherd
President






Instructions for European EMC Conformity
A WARN[NG

It is the responsibility of the user of this equipment to provide electromagnetic shielding, filtering and isolation
which s necessary for EMC comphliance to Directive 89/336/EEC. The equipment must therefor be operated in a
shielded area which provides a sufficient level of attenuation to meet the radiated emissions and immunity
specifications. All AC, DC and Control lines connected to the equipment and emtering or exiting the shielded area
must have sufficient isolation to meet the conducted emissions and immunity specifications. The following
minimum levels are suggested for use in accordance with the rated power of the equipment.

Rated Power

Minumum shielding attenuation

Minimum line isolation

100 watts 50 dB 50 dB
101 - 1060 watts 60 dB 60 dB
1061 - 106,600 watts 70 dB 70 dB

Since this equipment is designed to generate high levels of Radio Frequency energy, it is also essential that the user
read and follow the Instructions for Safe Operation in this manual. If other equipment is operated in the shielded
room it may be disturbed by the amplifier.
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Der Benutzer dieses Gerites ist daftir verantwortlich, dall die elektromagnetische Abschirmung wnd Filterung
gewihrleistet ist, welche gemidf Richtlinie 89/336/EEC notwendig ist. Das Gerdit mufi deshalb in einem
geschirmten Raum betrieben werden, welcher ¢ine ausreichenden Schirmung bietet, um die Emissions- und
Storfestigkeitsspezifkation einzuhalten. Alle Wechsel- und Gleichspannungsleitungen sowie Steuerleitungen, die
mit dem Gerit verbunden sind und in den geschirmten Raum von auBlen hereingefiihrt werden, miissen ausreichend
gefiltert sein, um die Emissionsspezifkation einzuhalten. Es werden folgenden Minimalwerte der Schirmdampfung
und Filterung in den unterschiedlichen Leistungsklassen empfohlen.

Hochfrequenzleistung min, Schirmdidmpfung min Filterddmpfung
100 Watt 50dB 50 dB
101-1000 Watt 60 dB 60 dB
1001-10.000 Want 70 dB 70 dB

Falls andere elektrische oder elektronische Geriite gleichzeitig mit dem Geriit betrieben werden, kann es zu
Beeinflussungen kommen. Da das Gerit zur Erzeugung von Hochfrequenzenergie dient ist es daher auch unbedingt
notwendig, dal’ der Benutzer die Sicherheitsvorschriften in der Bedienungsanleitung liest und einhilt.

AVERTISSEMENT .

11 est de la responsabilité de l'utilisateur de cet équipement d'assurer la protection électromagnétique, le filtrage et
'isolation nécessaires, afin de se conformer & Ia directive §9/336/EEC concernant la C.E.M. Par conséquent, cet
équipement doit étre mis en fonctionnement dans une enceinte datténuation suffisante pour satisfaire aux
spécifications d'émissivité et de susceptibilité. Toutes les alimentations alternatives, continues ainsi que les liaisons
de contrdle connectées & cet équipement, qui entrent ou sortent de cette enceinte doivent avoir une isolation
suffisante pour satisfaire aux spécifications concernant les émissions conduites et d'immunité. Pour une utilisation
conforme, les niveaux dlatténuation minimums suivants sont suggérés en fonction de la puissance de sortie de
I'éguipement:

Puissance de sortie

Atténuation minimum de l'enceinte

Isolation minium de la ligne

100 Watts 50dB 50 dB
101 & 1.000 Watis 60 dB 60 dB
1.001 a 10.000 Watts 70 dB 70 dB

Puisque cet équipement est destiné a générer de forts niveaux R.F,, 1i est essentiel que P'utilisateur se conforme aux
instructions de sécurité indiquées dans ce manuel. Tout autre équipement en fonctionnement dans la cage de
Faraday peut-étre perturbé par 1'amplificateur.







BEFORE APPLYING POWER

Review this manual and become familiar with all safety
markings and instructions.

Verify that the eguipment line voltage selection is
compatible with the main power source.

Protection previded by the equipment may be impaired if
used in a manner not specified by Amplifier Research.

INTENDED FURPOSES

This equipment is intended for general laboratory use in a
wide variety of industrial and scientific applications. It is
designed to be used in the process of generating, controlling,
and measuring high levels of electromagnetic Radio
Frequency (RF) energy. Therefore, the output of the amphifier
must be connected to an appropriate load such as an antenna
or field-generating device. It is the responsibility of the user to
assure that the device is operated in a location which will
control the radiated energy such that it will not cause injury
and will not violate regulatory levels of electromagnetic
interference.

HAZARDOUS RF VOLTAGES

The R¥ voltages on the center pin of the RF output connector
can be hazardous. The RF output connector should be
comnected to a load before AC power is applied to the
amplifier. Do not come into contact with the center pin of the
RF output connector or accessories connected to it. Place the
equipment in a non-operating condition before disconnecting
or connecting the load to the RF output connector.

SAFETY GROUND

This equipment is provided with a protective earth terminal.
The main power source to the equipment must supply an
uninterrupted  safety ground of sufficient size to the nput
wiring terminals, power cord, or supplied power cord set. The
equipment MUST NOT BE USED if this protection is
impaired.

PHYSICAL DAMAGE

The RF amplifier should not be operated if there is physical
damage, missing hardware, or missing panels.

MAINTENANCE CAUTION

Adjustment, maintenance, or repair of the equipment rmust be
performed only by qualified personnel. Hazardous energy may
be present while protective covers are removed from the
equipment even if disconnected from the power source.
Contact may result in personal injury. Replacement fuses are
required to be of specific type and current rating.

INSTRUCTIONS FOR SAFE OPERATION

SAFETY SYMBOLS

This symbol 1s marked on the equipment
when it is necessary for the user to refer to
the mamaal for important safety information,

Prangerous voltages are present. Use extreme
care.

CAUTION: The caution symbol denotes a
potential hazard. Attention must be given to
the statement to prevent damage, destruction,
or harm.

Indicates protective earth terminal.

RANGE OF ENVIRONMENTAL CONDITIONS

This equipment is designed to be safe under the following
environmental conditions:

¢ Indoor use

s Altitude up to 2000M
Temperature of 5°C to 40°C
Maximum relative humidity 80% for temperatures up to
31°C. Decreasing linearly to 50% at 40°C.

e Main supply voltage fluctuations not to exceed + 10% of
the nominal vollage or minimum and  maximum
autoranging values.

¢ Pollution degree 2: Nommally non-conductive with
occasional condensation. While the equipment will not
cause hazardous condition over this environmental range,
its performance may vary.

- COOLING AIR

Care should be exercised not to block the cooling air inlets or
outlets. Cooling air blockage can result in damage to the RF
amplifier or intermittent shut-downs.
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1. GENERAL INFORMATION

1.1 GENERAL DESCRIPTION

The Model 551G4 is a self-contained, broadband Amplifier designed for laboratory applications where
instantaneous bandwidth, high gain and moderate power output are required. A gain control, located on the
front panel, can be used to decrease the amplifier gain by 10dB or more. Solid state technology is used
exclusively to offer significant advantages in reliability and cost. A Model 581G4, used with a frequency
swept signal source, will provide 5 watts of swept power output from 0.8 to 4.2GHz. Typical applications
include antenna and component testing, wattmeter calibration, EM] susceptibility testing, use as a driver for
frequency multipliers and high power amplifiers.

1.2 POWER SUPPLIES

The 551G4 contains a switching Power Supply. The input voltage range to the supply is 90-132 or 180-264
VAC, 50/60Hz, selected automatically. The operator does not have to switch or change anything on the
5581G4 when changing the AC input voltage. The AC power consumption is 150 watts nominal. Primary AC
circuit fusing is provided.

1.3 SPECIFICATIONS

Refer to the Amplifier Research Data Sheet at the end of this section for detailed specifications.
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MODEL 535164

M1, M2, M3, M4, M5

5 WATTS W
0.8 - 4.2GHZ

The Model 551G4 is o solid state, self-contained, air-cooled, broadband amplifier designed for applications
where instantoneous bandwidth and high gain are required. Housed in a stylish contemporary cabinet, the
unit is designed for benchtop use, but can be removed from the cabinet for immediate equipment rack
mounting. The 551G4, when used with o sweep generator, will provide o minimum of 5 watts of RF power.
Included is a front panel gain conirol which permits the operator fo conveniently set the desired output level.
The 551G4 is protected from RF input overdrive by an RF input leveling circuit which conirols the RF input level
to the RF amplifier first stage when the RF input level is increased cbove 0O dBm. The RF Amplifier stages are
protected from over temperature by removing the DC voltage to them if an over temperature condition occurs
due to cooling blockage or fan foilure. There is o fault lamp on the rear panel to indicate an over temperature
or power supply fault condition. The unit can be returned to operate when the condition has been cleared.

551G4 TYPICAL POWER OUTPUT
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of worldwide » rf/microwave instrumentation

160 School House Road Souderton, PA 18064-0000 ¢ 215.793.8187 e wuus.or-worldwide.com
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SPECIFICATIONS

Model 551G4
RATED POWER QOUTPUT Lo 4.5 walls mintmum
INPUT FOR RATED QUTPUT ... e, 1.0 milliwat maximum
POWER OUTPUT @ 3 dB COMPRESSION
NOMINGY ittt eea e 8 watts
UMY oo e er e 6.5 watts
POWER OUTPUT @ 1 dB COMPRESSION
MNOMINGE e 7 watts
MITHITIUITY oo e e e 5 walls
FLATINESS L e e e e =1.5 dB typical
+2.0 dB moximum
FREQUENCY RESPONSE ..., 0.8 -4.2 GHz instantaneously
INPUT FOR RATED OUTPUT ..o 1.0 milfiwolt moximum

GAIN (of maximum setting)
GAIN ADJUSTMENT {Continuous Range)
INPUT BMPEDANCE e 50 ohms, VSWR 2.0:1 maximym
CUTPUT IMPEDANCE

MISMATCH TOLERANCE®
MODULATION CAPABILITY

HARMONIC DISTORTION
THIRD ORDER INTERCEPT POINT
PRIMARY POWER (Selecied Automatically}

....... 37 dB minimum

....... 10 dB minimum

....... 50 chms, nominal

100% of rated power without foldback. Will operate without damage or

oscitlation with any magnitude and phase of source and load impedance.

signal

....... Minus 20 dBc maximum of 5 walts
....... 49 dBm typical
....... 90-132, 180-264 VAC

50/60 Hz, single phase
150 watis maximum

Will faithtully reproduce AM, FM, or pulse modulation eppearing on the input

COOLING . ot srae s Forced air {self contained fans)
* See Application Note #27
MODEL CONFIGURATIONS
Model Number RF Input RF Quiput Weight Size (W xHx D)
551G4 Type N female Front Panel Type N female Front Panet 17.2 Kg 50.3x155x30cm
(38.0 b} 198x6.1x11.8in
551G4M1 See Individual Specification Sheet
551G4AM2 Same as 551G4 with enclosure removed for rack mounting 12.2 Kg 483 x133x28.7 cm
(27.0 1b) 19.0x525x11.3cm
551G4AM3 Same as 5S1GAM4 with enclosure removed for rack mounting 12.2 Kg 48.3x13.3x287 cm
(27.0 ib) 12.0x525x11.3in
551G4m4 Type N female Rear Panel Type N female Rear Ponel 17.2 Kg 50.3x155x30cm
(38.0 b} 19.8x6.1x11.8in
551G4M5 includes IEEE-488 and RS-232 Inferface {see individual specification sheet),
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2. OPERATING INSTRUCTIONS

21 GENERAL

Operation of the Model 551G4 broadband amplifier is simple. The input signal, whether swept or fixed in
frequency, is fed into the jack marked INPUT and the amplifier output signal is taken from the jack labeled
OUTPUT. The unit is tomed ON by activating the power switch. In the event of a unit malfunction,
protection is provided by fusing located in the AC input receptacle. A polarized, three (3) wire AC power
cord 18 also included with the unit to provide cabinet and chassis grounding to the power mains.

CAUTION:
The Model 551G4 amplifier is not critical in regards to source and load
VSWR and will remain unconditionally stable with any magnitude and
phase of source and load VSWR. It also has been designed to withstand,
without damage, RF input power up to twenty (20) times its rated input of
1mW. However, signal levels higher than 20mW or transients with high
peak voltages can damage the amplifier. Also, accidental cennection of the
551G4 output to the input causes oscillations which will permanently
damage the input circuitry.

CAUTION:
Although designed for everdrive and load tolerance described above,
subjecting the amplifier to these conditions simultaneously can cause
failure of the output fransistor. Repeated failures of this nature will not be
cavered under warranty.

The 551G4 Amplifier is protected from input overdrive by an automatic level control circuit that will limit the
maximum RF level to the first gain stage (Q1) of the RF Amplifier to approximately 0dBm. The 551G4 RF
power transistors are protected from over temperature, by sensing the heat sink temperature near the RF
output transistors. In the event of a cooling fan failure or an airflow blockage the DC voltage will be removed
from the RF stages, when the heat sink temperature reaches approximately 70°C.

The operate LED, located on the front panel will change in color from Green (normal) to Red (fault) and the

temperature fault LED located on the rear panel will Hght when the heat sink temperature is above 70°C.
Normal operation can be resumed after the heat sink temperature drops below 70° C by resetting the 551G4.
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Model 551G4

2.2 AMPLIFIER OPERATION
The following figure shows the Model 581G4 Amplifier in pictorial form.

| ETMPLUFIER
| RESRRAREH
E nheoat B5164

RF {HFPUT POAVER CAIN STAIUS OPERAFE RF DUTPUT
RESEY BIATUE
o @ © s
VG ITAGE

@ B
I [

Turn On Sequence:

1. Connect input signal to INPUT connector. The input signal level should be 0dBm maximum.
2. Connect load to OUTPUT connector.

3. Activate power switch to ON (1) position. A green indicator light located next to the power switch will
light when power is applied.
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3. THEORY OF OPERATION

3.1 INTRODUCTION

The Model 551G4 RF amplifier consists of a 0.8-4.2GHz RF amplifier located on the heat sink and a Power
Supply/Fault circuit on a chassis assembly located on a chassis opposite the heat sink. The RF assembly is
accessible thru the top of the unit. The Power Supply and Fault Detect are accessible thru the bottom of the
unit.

The RF section consists of a variable gain amp/detector, a linearizer/control circuit, a one {1) watt amplifier, a
bias control circuit, and a guadrature-coupled amplifier.

The Power Supply section consists of an AC input filter with fusing, AC Power Switch, a plus and minus 24V
power Supply and a Regulator/Fault detect circuit.

3.2 RF AMPLIFIER OPERATION

3.2.1 A1 Variable Gain Amp (Schematic No. 1012338 Part of
Schematic 1012408)

The RF input signal is fed to the variable gain amplifier RF attenuator U1, U1 is a GaAs FET attenuator. DC
signals between approximately 0.5 to -2.0V are used to control the shunt and series legs of the attenuator.
This attenuvator is used for manual gain control using the Front Panel Gain Control and to attenuate RF mput
signals above 0dBm, using infernal voltages.

LC networks C2, L1, C3 and L2 form high pass filters used to attenuate low frequency signals.

Transistor Q1 is a GaAs FET and is the first stage of gain in the amplifier, Transistor A3Q1 in the A3
Linearizer Control Circuit controls the drain current thru FET Q1. The output of the AT is fed to the input of
the Wilkinson Two-Way Splitter.

The Wilkinson Two-Way Splitter splits the signal into two paths. One output is fed to the input of the A4 One
(1)-Watt Amplifier. The other output is fed to a detector that is terminated i 5002, The detected output is fed
to the A3 Linearizer Control Circuit.

3.2.2 A3 Linearizer Control Circuit (Schematic 1012335 Part of
Schematic 1012408)

IC U1A provides a DC signal to the series element of the A1UI attenuator. The A1U1 has minimum
attenuation when the control signal is at approximately -12.5VDC with maximum attenuation (minimum
gain) occurring with 0VIDC on the control input.

NPN transistors Q2, Q3 and Q4 are used to provide break points in the series control voltage to the A1U1 RF
attenuator, providing a more linear gain control/attenuation characteristic.

PNP transistor Q1 is used to control the drain current of GaAs FET A1Q1 by varying the A1Q1 gate voltage.
A reference voltage is provided at the base of 31 by voltage dividers R25 and R26. The drain current of the
RF FET (A1Q1) flows thru R27 (2202 1 watt). PNP transistor Q! varies the gate voltage to the RF FET
ATQ1 to maintain the correct drain current.
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Model 551G4

IC U2ZA amplifiers the detected signal from A2CRI. 1.C. U2B is a comparator, its normal output is
approximately -12.5 VDC. When the RF input signat to the Al variable gain amplifier is increased above
approximately Imw (0dBm), the voltage output from U2ZB will become less negative. This voltage is fed to
the gain control on the front panel of the amplifier. The wiper of the gain control is connected to the control
input of U1A of the Lincanzer/Control Circutt. The amplifier has maximum gain at approxunately -12.5 VIXC
control input. Minimum gain occurs at 0 VDC. The attenuation of ATUD will increase as the output of
A3U2B varies from -12.5V toward 0 volts. This will help to protect the umt in the event of input overdrive.

3.2.3 A4 One (1) Watt Amplifier (Schematic 1010591 Part of
Schematic 1012011)

The one (1) watt amplifier is assembled on a teflon/glass P.C. board using microstrip techniques. The one (1)
watt amp has three (3) GaAs FET gain stages. Each stage is input and output DC isolated from the other stage
with coupling capacitors. Resistive feedback is used from the drain to the gate of the GaAs FET to decrease
the low frequency gain. Shunt capacitive stubs are used to tune the amplifier. The drain of Q4 is matched to
the output using a tapered transformer.

The GaAs FET transistors are operated in a depletion mode. They will conduct the maximum DC current with
0VDC bias on their gates and are normally operated with between approximately -1 to -4 VDC on their gates.

3.24 A5 Bias Control (Schematic 1011214 Part of Schematic
1012011)

The bias control circuit controls the DIC drain current of the three {3) FET stages in the A4 one (1) watt
amplifier by varying the gate voltage of the RF stages.

The bias control has a -5 VDC input and a +20 VDC input from the power supply.
All of the bias control stages operate in a similar manner therefore only the operation of Q4 will be described.

PNP transistor Q4 (ZN3906) is used to control the DC current thru A4Q3 FET in the one (1) watt amplifier. A
reference voltage of 8.2 VDC is established on the base of Q4 with the voltage divider network R7 (4.7K) and
R12 (3.3K). There is a 25£2 resistor from the 20VDC hine to the emitter if Q4 and also to the drain of A4Q4 in
the one (1) watt amplifier. Q4 will operate normally with approximately 8.8V on the emitter, this will oceur
with approximately 440ma thru the 250 resistor RE. If the current thru A4Q4 decreases the drop across RS
will decrease increasing the emitter voltage of Q4, this will cause Q4 to conduct more which will cause the
gate voltage of A4Q4 to go more positive, which will cause A4Q4 to conduct more returning the voltage at
the emitter of Q4 to 8.8V,

3.2.5 Quadrature-Coupled Amplifiers (“Quad Amps”) (Schematic
No. 1011064)

1C U1 is a voltage regulator set to 13.5V output with a current limit of approximately 2.2 amps. QI tums off
the voltage regulator when the -5V supply voltage falls below approximately -3.5V. PNP transistors Q2 and
Q5 regulate the DC current through Q3 and (4, respectively, by sensing the voltage drop across 2.7Q
resistors R5 and R16 and varying the negative voltage on the gates of Q3 and Q4, thereby maintaining the
drain current at approximately 1 amp. The DC operation of 33 and Q4 can be checked on test points TP1 and
TP2 without removing the unit’s Hd. The normal voltage on TP1 and TP2 without RF drive is 10.9 £0.4V.
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Model 5851G4

U2 and U3 are 90° quadrature couplers. U2 splits the input signal into two signals with a phase difference of
90°. U3 combines the RF outputs from Q3 and Q4 and is connected to the output connector J2. 5002
termination resistors R17 and R18 absorb any difference signals and help to improve the input and output
VSWR of the module. The module has a gain of 7.5dB or greater and delivers 5 watts or greater of RF power.

3.3 POWER SUPPLY (SCHEMATIC 1007413)

Power supply PS1 supphies +24VDC and -24VDC to the A7 Regulator/Fault board. PS! is a switching
regulator with auto-ranging to select the correct connections for the line voltage in use either the 90-132 or the
180-264 VAC mput ranges, 50 to 60Hz.

3.3.1 A7 Regulator/Fault Board (Schematic 1007397)

IC Ul is a variable voltage regulator normally set to 20 VDC output voltage. This regulator supplies drain
current to the one (1) watt and 5 watt amplifiers. Transistor Q2 is used to inhibit the output of Ul if either the
negative 5V is absent or there is an over temperature condition on the RF heat sink. U1 is turned off when Q2
ts conducting. Transistor Q1 is a boost trangistor which supplies load current from the 20V supply in excess
of approximately 1.5 amps.

IC U2 1s a 15V fixed regulator which supplies voltage to power the logic, on the Regulator/Fault board, and
also the Linearizer/Control Circuit.

IC Ut is a fixed negative 5 volt regulator. The negative 5 volts is used to bias the RF GaAs FET's in the one
(1) watt amplifier, and the 5 watt amplifier.

IC U7 is a fixed negative 15V regulator. The negative 15V is used in the Linearizer/Control Circuit.

IC U5 is used as a voltage comparator. It will provide a high signal if the output of the negative 5 volt supply
is low or absent.

1C U3A, B and D form a latch and hold circuit used to sense a Thermal Fault on the RF heat sink. A Thermal
Fauit will cause the 20V supply to twn off, and will light the Red Thermal LED on the rear panel and cause
the operate status lamp to turn from Green to Red, This circuit can be reset when the Thermal fault has been
cleared.

1IC U4 A, B and D form a latch and hold circuit which will hold a 5 volt supply fault, causing the 26 V supply
to turn off, lighting the Red Voltage Fault LED on the rear panel, and cause the Operate status LED to turn

from Green to Red. The latch and hold circuit can be reset if the negative 5 volt fault is corrected.

Transistor Q3 tums on momentarily resetting the latch and hold circuits at unit power up.
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4. MAINTENANCE

4.1 GENERAL MAINTENANCE INFORMATION

The Modet 551G4 should require very little maintenance since it is a relatively simple instrument. It is built
with etched circuit wiring and solid-state devices which should ensure lfong, trouble free life. However,
should trouble occur special care must be taken in servicing to avoid damage to the devices or the etched
circuit board.

Since the components are soldered in place, substitution of components should not be resorted to unless there
is some indication that they are faulty. In addition, take care when troubleshooting, not to short voltages
across the amplifier. Siall bias changes may ruin the amplifier due to excessive dissipation or transients.

Components in Amplifier Research instruments are conservatively operated to provide maximum instrument
rehiability. In spite of this, parts within an instroment may fail. Usually, the mstrurnent must be immediately
repaired with a minimum of down time. A systematic approach can greatly simplify and thereby speed up the
repair.

However, due to the importance of the amplifier's alignment, it is recormmended that when fatlure is caused
by breakdown of any of the components in the signal circuits, the amplifier be returned to the factory for part
replacement and amplifier realignment. Shipping instructions are as follows.

Ship PREPAID via United Parcel Service to:

Amplifier Research Corporation
160 Schoot House Road
Souderton, PA 18964

4.2 DISASSEMBLY PROCEDURE

CAUTION:
Extreme caution should be exercised when troubleshoeting this unit.
Particularly when measuring voltages in the power supply section of the
unit as hazardous voltages do exist in the unit which could cause serious
injury to any personnel performing the measurements.

The amplifier can be removed from the housing by removing 4 screws from the front panel and 4 screws from
the back panel. The amplifier can then be shid from the housing. The top cover can be removed to gain access
to the RF assemblies. The bottom cover can be removed to gain access to the power supplies.

RevH 11



Model 351G4

4.3 TROUBLESHOOTING

CAUTION:
The RF transistors used in the 581G4 amplifier are GaAs FET's. These
devices are very reliable when instalied in a suitable circuit but can be
easily damaged with improper froubleshooting or handling technigues.
The gate junctiens of the GaAs FET's have a high input impedance and
are susceptible to static damage or damage due to an ungreunded
soldering iron. Do not try to check FETS with an ochmmeter. Use caution
when troubleshooting. Do not shert the gate to ground or te the drains.

CAUTION:
Use care when unpacking new FETs. The FET packaging should oniy be
opened at static approved work stations, by individuals familiar with the
handling of static sensitive RF GaAs FET's.

Troubleshooting the 551G4 in a logical manner can speed the problem to a solution. The settings of pots,
capacitors or other variables should not be disturbed until other problems have been eliminated. Many
problems can be solved by comparing the measured DC voltage to those shown on the schematics. Before
measuring circuit voltages, first verify that the voltage to the circuits are correct.

Model 581G4 troubleshooting symptoms and remedies are described in the sections that follow:

Section 4.4-Power Indicator LED Doesn't Light
Section 4.5-Thermal Fault
Section 4.6-Voltage Fault

Section 4.7-Fault Indications Normal - Low or No RF Power Output

4.4 GREEN POWER INDICATOR LED DOESN'T LIGHT
Refer to Schematic Number 1007413

1.

2.

12

1f the cooling fan 15 running the power on indicator LED is defective or there is a wiring problem.

If the fan is not running, check to see that the 55104 is plugged into a live outlet. Check the line cord, is
the line cord plugged into the 551G4 completely?

Check the AC fuse located in the AC receptacle on the rear panel.
Check the output voltage from P81, it should be 24 VDC

No output, check:

e Check the AC input to PSI. The AC input should be equal to the AC Line Voltage. 1f there 1sn't any
AC input, the power switch could be defective or there could be an open in the wiring or other
component.

s Remove the output connector from PS1, recheck the D.C. output voltage, if voltage is present without
load, there may be a short on the output of PS1

RevH



Model 551G4

4.5 THERMAL FAULT

The Operate Status LED on the front panel is Red and the Thermal Fault LED on the rear panel is lit. Try to
reset the 551G4, If the unit doe not reset check:

I

2.

Check for blockage of the air inlets on the bottom of the unit.
Check for blockage of the air outlets on the rear of the unit.
Is the fan running? There should be airflow from the rear panel.

If the above are okay and the unit is not overheated, check the Thermal switch on the RF heat sink. The
Thermal switch should be closed below 70°C.

Check for continuity from J1 Pin 5 on the Regulator/Fanit board to GND, if okay, check the Thermal
Fault circuit on the Regulator/Fault board.

46 VOLTAGE FAULT

The Operate Status LED on the front panel is Red and the Voltage Faunlt LED on the rear panel is lit. Try to
reset the 551G4. If the unit does not reset check:

I

2.

Check for -5V on TP3 (Pin J2-8) of the Regulator/Fault board.

If the -5V output is normal, check the operation of the voltage comparator (I.C. U5) and the latch and
hold circuit (1.C. U4A, Band C) on the Regulator/Fault board.

If the -5V and the -13V are both low, check the operation of the -24V supply PS2.

If the -15V is okay but the -5V is low, check the -5V line for shorts to GND and the -3V regulator (1.C.
U6) for proper operation.

4.7 LOW OR NO RF POWER OUTPUT

All indicators on the 551G4 are normal the power indicator is lit and the Operate Status is lit Green.

I.

2.

Check the position of the RF gain controi.
Check the RF input power to the 581G4, is it the correct frequency range and amplitude.
Check the RF output connections, is it correctly connected to the load? Is the coax cable defective?

Check the following voltages on the Regulator/Fault board. If any of the voltages are out of tolerance,
correct the problem before further troubleshooting.

TP1 +20V 0.5V
TP2 +15V 0.4V
TP3 -5V 0.2V
TP4 -15V 0.4V

RevH i3
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5.

10

il

12.

13

14

If the voitages in Step 4.7.4 are correct, check the voltage to the Linearizer/Control Circuit (A1A3).
Troubleshoot any incorrect voltages

J1Pind4  -15V H A4V
J1Pin5  +15V 104V
J1Pin6  -12.5V 1.5V (Gain control at maximum gain. Input signal less than -5dBm)

Check the voltage supplied to the A1AS Bias Control Circunt. Troubleshoot any incorrect voltage.

J1Pin 1 -5V 0.2V
JI1Pin3 20V 0.5V

Check the voltage on the feedthru caps of the A4 one (1} watt amplifier. Troubleshoot any incorrect
voltage.

C3,C5C7 -0.7V to -3.5V

C4 +7.6V +0.5V
Cé +10.2 +0.5V
38 +10.2V +0.5V

Check the voltage on the feedthru caps of the A1A1l variable gain amplifier with the RF gain control at
maximum gain. Troubleshoot any incorrect voltages.

C12 0.7V t0 -3.5V

Ci3 +4.3V 0.5V

Cit 01V

C10 -1.5V 0.5V

C9 -4.0V 1.0V

Check the DC voltage on the feed thra caps on the A6 Quadrature Coupled Amplifier.
Cl +20.0 £ 0.3V '
C4 -5.0+£0.3V

Check the voltages on TP1 (C21) and TP2 (C22) on the A6 Quadrature-Coupled Amplifier (Quad Amp).
The voltage should be 10.4 & 0.3V, If any of the voltages on TP1 and TP2 are low, check the voltages on
C1 and C4 of that amplifier.

TPi, TP2 109 £ 03V

If the overall gain is low the gain of the individual stages can be checked/ the gain of the Al variable gain
amp/detector should be approximately unity gain.

The gain of the A4 1 watt Amplifier should be 27dB or more.

The gain form the input of the A6 Quadrature Coupled Amplifier to the output connector on the front
panel should be 7 dB or more,

RevH



WARRANTIES: LIMITATION OF LIABILITY

Seller warrants (1) that seller has title to the goods sold and (i1) that Amplifiers,
Antennas, Pre-compliance Test Systems, Transient Generators, Power Meters,
Directional Couplers and Tripods will be free from defects in material and
workmanship for a period of three (3} years from date of shipment shown on
Amplifier Research invoice. Field Monitoring Equipment, Teseo Fiberoptic Systems
and Traveling Wave Tubes in the 200T1G3A, 200T2G8A and 200T8G18A will be
free from defects in material and workmanship for a period of two (2) years from date
of shipment. Vacuum tubes, traveling-wave tubes in models not previously listed and
power heads will be free from defects in material and workmanship for a period of
one (1) year. Contact Amplifier Research for warranty information regarding items
not listed. Seller’s sole responsibility in fulfilling these warranties shall be to repair or
replace any goods which do not conform to the foregoing warranties or, at seller’s
option, to give buyer credit for defective goods. The warranty is valid onfy when used
in the country specified at time of order. Warranty service must be obtained from the
repair facility designated at that time. If warranty service is not available in the
country where the equipment 1s to be used, it must be returned to Amplifier Research.
Warranty service will be provided only for defective goods which are returned within
the warranty period, freight costs prepaid to Amplifier Research or its designated
repair facility.

There are no other watranties, express or implied, including any warranty of
merchantability or fitness. Seller shall not be responsible for any incidental or
consequential damages arising from any breach of warranty.

No person other than an officer of Amplifier Research Corporation, has any authority
to bind seller to any affirmation, representation or warranty except as specifically
included in the preceding terms and conditions.
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AMPLIFIER RESEARCH (AR)
12:49:53 29 KOV 2005 * % % SINGLE LEVEL BILL OF MATERIAL LISTING * > * REPCRT: E{056 PAGE: 1

BILL NG- 1007526-501H REV: & U/M: EA DRAWING NG:
MDL , HODEL 55164

. PART NUMBER REV DESCRIPTION U/M QUANTITY-PER DRAWING NUMBER REF - DSGN

o010 w0743 C soewomessie oA R mesoom B
| (020 1007385 - ASSY DWG,MODEL 55IGA.5 WATTS CW,800MHz-4.2GHz EA REF ARC-D\10D7385 R{B)
0030 1007385-501 A MODEL 551G4.5 WATTS CW,E800MHz-4.2GHz EA REF ARC-IN1007385 BGH
0040 1007437 F o ASSY DWG,AMP ASSY EA REF ARC-D\1007437 R{B)
0050 1007437501 C  AMP ASSY EA REF ARC-DN1007437 BOH
0060 1007438 F o ASSY DWG,PS ASSY EA REF ARC-BN1007438 R{B)
0070 1007438-501 g  PS ASSY EA REF ARC-DN1007438 BOH
0080 1607539 B ASSY DWG,CTRL PNL ASSY EA REF ARC-DN1007539 R(B}
£090 1607539-501 ] CTRL PNL ASSY EA REF ARC-N1007539 BOM
0100 1007397 - SCHEM DIAG,REG/TAULT EA REF ARC-B\LOO7397 B
0110 1007396 . ASSY DWG,PWB ASSY, REG/FAULY EA REF ARG -BA10G7356 B
0120 14607396-501 A PWB ASSY REG/FAULT EA REF ARC-B\1007396 BOM
. ; 1607743-501 A HARNESS ASSY MODEL 551G4 EA REF BOM
..01.40 1007672 F SCHEM DIAG, RF AMP EA REF ARC-B\1007672 B
0150 1607447 H ASSY DWG,RF ASSY EA REF ARC-DN1007447 R(B)
0160 1007447-501 P RF ASSY EA REF ARC-DN1007447 BOM
0170 1012408 B SCHEM DIAG,VAR GAIN/PROT CIR EA REF ARC-DA1012408 R{E)
J175 1012338 B SCHEM DIAG,VARIABLE GAIN AMP/DET EA REF ARC-D\1012338 R{B>
0180 1012337 E ASSY DWG,VARIABLE GAIN/DET EA REF ARC-D\1012337 R(B)
0190 3012337-501 L PWB ASSY,VARIABLE GAIN AMP/DET EA REF ARC-DA1012337 BOM
0200 1012335 C SCHEM DIAG,LINEARIZER/CTRL EA REF ARC-D\1012336 R(B)
0220 1012334 - ASSY DWG,LINEARIZER/CTRL BD EA REF ARC-BAI012334 B
0230 1012334-501 D PWB ASSY,LINEARIZER/CTRL BD EA REF ARC-B\1012334 BOM
0235 1012011 - SCHEM DIAG,BIAS CTRL EA REF ARC-DA1012011 R(B)






AMPLIFIER RESEARCH (AR}
12:49:54 79 NOV 2005 * %% SINGLE LEVEL BILL OF MATERIAL LISTING * * ¥ REPORT: EO0O56 PAGE: 2

BILL NO: 1607526-501M REV: G U/M: EA DRAWING NO:
MDL , MODEL 551G4

.~ PART NUMBER REY BESCRIPTION U/M QUANTITY-PER DRAWING NUMBER REF-DSGN

a0 010591 A SCHEM DIAG.LOM LEVEL *S” WODOLE B R mewaoss B
0250 1010589 F ASSY DWG,LOW LEVEL 5" MODULE EA REF ARC-C\1019589 RN

0260 1010589-501 C PWB ASSY.LOW LEVEL "S™ MODULE EA REF ARE-C\1010589 BOM

0265 1011214 B SCHEM DIAG,BIAS CONTROL,5S1G4 EA REF ARC-BN\1011214 B

0270 1011248 . ASSY DWG,BIAS CONTROL,IW S MODULE EA REF ARE-B\N1011248 B

0280 1011248-501 . PWB ASSY,BIAS CONTROL,IW S MODULE EA REF ARC-B\1011248 BOM

0290 1011064 A SCHEM DIAG,QUAD AMP 2065164 EA REF ARC-DAI011064 R(B)

0310 1014377 - ASSY DWG,PWB,GUAD AMP 4 2GHz EA REF ARC-B\1014377 B

0320 1014377-501 - PWB ASSY,QUAD COUPLED, AMP,0.8-4 2GHz EA REF ARC-B\1014377 BOM

* ok & END OF REPORT E0056 - 12:49:54 25 NOV 2005 * * *
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AMPLIFIER RESEARCH (AR}

07:14:310 13 APR 2805 * ¥ % SINGLE LEVEL BILL OF MATERIAL LISTING * » % REPORT: EDO56 PAGE: 1
BILE-NG: 1007385-501 REY: A U/H: £A BRAWING NO: ARC-D\1007385
HODEL 551G4,5 WATTS (W, B00MHz -4, 2GRz
SEQ PART NUMBER REY DESERIPTIGH UM QUANTITY-PER DRAWING RUMBER REF-DSGN
oo ey ¢ osemomessie oo wewwoms
G024 1007385 - ASSY DMG MODEL 55164.5 WATTS CW.800MHz-4 2GH:z EA REF ARC-IN1097385
5000 1001576-311 H CABINET, INST CASE,PERF BOT PML,5.25 H.10.8 I EA 1.000 ARC-BN100IST6 1
5010 1007437-501 € AHP ASSY EA 1.000 ARC-DN1DOT7437 2z
5020 1007220-101 C BRKT MIG FA 2.000 ARC-BN1007226 3
5030 11019 SCREW, MACH PAN HIY CROSS-REL,$/72N,6-32X.50, TYPE SW FA 4.000 4
5050 94027 SCREW, PNL , DECORATIVE W1 TH NYLON WASH EA 8.000 OPMAHW-1 b
5060 14043 FASTENER, U™ TYPE, 10B SCREM.PHL RANGE .125- 160 EA B.000 ECOAC14810-102 7
5070 1607226-101-F1-M4 H PLMODEL NO,BSIGA EA 1.000 ARC-AN1007226 8
hOB0 66147 PWR CORD .3 COND, 18AWG LNV DTCH EA 1000 PRENC3IZ0-008-BL
5090 1007526-501 - HANUAL  MODEL 55164 EA 4.000

5100 1007747503 - SPARL PARTS K17 EA 1.o0¢
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(7:14:30 13 APR 2605

BILL NO: 10607437-501
P ASSY

SEQ} PART NUMBER
6bi6 1007739
8020 1007437
5000 1007438-5H
5010 1607447-500
5020 1007216101
5¢3¢ 11022

5040 11137

5050 69238

5080 69161

AMPLIFIER RESEARCH (AR)

* ko SINGLE LEVEL BIL OF MATERIAL LISTING » » =

REV: C

REV DESCRIPTION

WIRE LIST MODEL 55164
ASSY DWG, AMP ASSY

PS ASSY

RE ASSY

COVERTOP

SCREW,MACH, PAN BD,CROSS-REC,5/S.6-32 X .62
SCREW, HACH, PAN HD,CROSS-REC,S7IN.6-32%.31, TYPE S
BASE MTG,CABLE FIF,ADH BACK,3/4 X 3/4

CABLE TIES 3 3/8 MAX BUNDEE BIA.S 5/8 L

DRAWING NO: ARC-D\1007437

U/ QUANTITY-PER DRAWING NUMBER

EA

EA

EA

EA AR

EA AR

REPURT: EGOR6

ARC- ANIO07735

ARC-IN1007437

1.000 ARC-DNI0D7438

1.008 ARC-D\1007447

1.000 ARC-DA\3007716

11,000 \MSh1957-31

26,000

TABVTC- 3444

PHTNPLTI 5P

PAGE: 3

REF -DSEN

o
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07:14:12 13 APR 2005

SEG

1360
1400
2400
2500
3700
5000
5010
. h02p
5060
5079
5080
5100
5110
5130
5150
5200
5210

o

m
™~
Y

5230

BILL NO: 1607438-501

PS5 ASSY

PART NUMBER

1007438

1067396-501

37020

33003

35025

35683

25052

54512

60033

1607367301

1183

11133

12048

13064

12611

11025

14018

13024

69119

11137

186753%-501

1067212-101

1007213-101

MPLIFIER RESEARCH (AR)
SINGLE LEVEL BILL OF MATERIAL LISTING

F ok ok

REV: B

REV DESCRIPTION

SChEH DIAG.5S51G4

ASSY DWG . PS ASSY

PWB ASSY REG/FAULY
FAN AXIAL.Z24 VOC 306 CFM,

LED RED.TI 374 (5mm)

U/H: EA

FUSE,SLO BLOTYPE T METRIC, 4A, 250V

FILT,LINE, 6A VDL  FUSED

PS, SWNG, 115/230VAC, AUED, 24VDC 64, 24V00 28

XSTR.SWNG, PNP, 100V, 254, 1250

INTEGRATED CKY,.LINEAR PGS. AD2.V 24

CHASSIS

SCREW, MACH, FLT HD.10G DEG,CROSS-REL.S/S,4-40Y 50

SCREW, HACH, PAN HD, CROSS-REC,S/S, 6-37% 875

WASH LOCK SPLIT . S/S.#6
RUF HEX S/S.6-32, . 25DAF

WASH, FLAT.S/S,#%6, .312 0D ¥

S5 1D X035 THK

SCREW, MACH. PAN HD, CROSS-REC,5/5.6-32 X 1.50

SPACER HEX,THDLF B W/NI 1/8 HEX X 1/4 16 X 6-37

NUT, SLEF - LOCK HEX,REG HT NYLOW IHSLRT S/%.4-40

RIVET GRIP-TITE A 1/B"DIAL1/8"MAT L THK

SUREW MACH PAN HD CROSS-REC, S/7H.6-32%.31 1YPE SW

CTRL PNL ASSY

FHL SIDE RY

PNL_SIDE LEFT

* kR

DRAWING NO; ARC-DAI0074738

UM QUANTITY-
EA REF
EA REF
EA 1
EA 1
EA 2
EA 2
EA 1
1
EA 1
EA i
1
2
3
EA 9
EA 4
EA 3.
EA 3
EA 4
FA 3
EA 1¢
EA 36,
EA 1
EA H
EA 1

REPORT: E0056

PESt DRAWIRG KUMBER
ARC- 8\1897413

ARC-DNTI67438

LG00 ARE-BXN1007306
000 PAMNAT24KX

. 008 H-PAHLMP- 3501 - 009
2,000 LIF\218804

800 CORNGEGED -2
(000 V-CAVT-PU3Z-EVY
-000 TIATIP.36C
000 SEshL2000y

LGO0 ARC.DN1007367
000 \MS24693-£6
-000 \M551957-33
9.000 \HS35338-136

060

GO0 \MSI5795-805

GO0 \MS21957 .36

D00 KEYAI45IA

000 \MS21844004

000 GRANAXE4)

60%

1,000 ARC-BA\1007539
1.000 ARC-INIDOT212

600 ARC-DNI087213

PAGE: 1

A6
B1

DS3 .ps4

FtLi
PS1

01

16

21

22

23

4
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07:34:13 13 APR 2005 > % % SINGLE LEVEL BILL OF MATERIAL LISTING * » » REPORT: EOOKG  PAGE: 2
BILL NO: 1007438-501 - Rtv: B U/M: EA DRAWING NO: ARC-D\1007438
_____ PS ASSY

SEQ PART MUMRIR REV CESCRIPTIONR UM QUANTITY-PER DRAWING NUMBER  REF-DSCN
a0 oz b mLassym T B oo meoaorer |z
5250 1007209-301 - BRKT,SIDE EA 2.000 ARC-C\1007209 26
5260 1007214-101 A SLIDE,CABINET EA 2.008 ARC-B\IOOT214 27
5270 1007743-501 A HARNESS ASSY.MODEL 55164 FA 1.000 28
5280 66116 TUBING, SHRINK BLK, .093 EXP, 046 REC IN AR REMAF - F301 29
5350 1007327103 B COVER,BOT EA 1,000 ARC-D\1067327 36
5360 13607 NUT HEX, 5/5,10-32, _343AF FA 3.000 38
5370 12059 WASH,LOCK,EXT TOOTH, 5/5,#10 FA 2.000 \MS35335- 66 39
5380 12050 WASH.LOCK , SPLYT . 5/5. #10 EA 2.000 \MS35338-138 40
5390 69111 PLUG HOLE METAL.5/8°DIA ROLE 13/16°0/A DIA EA 2.080 HIS\E54 11
5440 77064 COMPDUND, THERMAL JOINT TYPE 120 EA AR WAKA120-S 16
5450 12047 WASH, LOCK, SPLTT /5.4 FA 3.000 \MS35338- 135 47

5450 13003 NUT HEX,$/5,4-40, . 187AF EA 3.006 48
5470 12010 WASH.FLAT S/S #4..250 0D X 125 1D X 027 BK EA 1,000 \MS15795 803 19
5180 12037 WASH.SHLER N, 232 0D X 115 D X .047 SHLD.THK.  FA 1.000 RELANY-84- 040 50
5490 69090 INSUL HD ARODIZED, TYPE T6-220. 950 [, 500 W EA 1.000 THMT77A 51
5500 69361 CABLY TIES,1 3/8 MAX BUNDLE DIAS 5/8 | EA AR PNT\PLT] 5P 57
5510 69238 - BASE MIG,CABLE TIEADH BACK.3/4 ¥ 374 EA AR TABNTC- 3444 53
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07:14:15 13 APR 2005

BILL NO: 1007539-501
CTRE PNL ASSY

SEQ PART NUMBER
1608 33010
2700 55901
2730 55612-1212F
3100 57085

3120 57029 -

2200 20368

4210 20381

5300 1007235-301-F1

5010 1007236-101-F2

5020 1007384-101-F6-M2

5030 69241
- 5046 131065
5050 12048
5060 13084
5070 12011
5080 69175
5656 77067
5100 1006658-101
5118 14048
5120 69161
5130 69018
5140 69247

5160 11064

AMPLIFIER RESEARCH (AR)

* %ok SINGLE LEVEL BILL OF MATERIAL LISTING * * =

REV: D

REV DESCRIPTION
"""""""""" s osom s oo oo
LED.RED/GRN, 71374 (5HM)

RES, VAR, €P 30K, 16% 1/2W
RES, XD METAL FILM,12.1%,3%.1/4-1/20

SH.ROCKER NON-LIGHTED DPST,BLK

SW,PB MOM SPST(N.0.)

CABLE ASSY COAX.RG-142B/U N-BLKD,SHA R.A. 170

CABLE ASSY COAX SEMI-RIGID.N PML . SHA ST.7.4p°

PAL, CTRL

CHARNEL | TRIM

PHL,TRIM

TAPE . TRANSPARENT  ACRYLIC ADH,7 SIBES, 004 THK
SIREW HACH,FI'F HD, 300 DEG CROSS-REC,S/S.6-37 X 50
WASH LOCK, SPLIT S/S . #6

NUT HEX.S/5.6-32, . 2504F

WASH.FLAT . S/S #6,.317 OD X 156 ID X 035 THK

MTG TAB NAT'L COLOR NYLON 21/32 O/A.3/8 W

A CLEAR RTV, ¥ TOUCH

LOGO, DIECASY 100

FASTENER  PALKAT WASH TYPE SELF THDG. 125 DIA
CABLE TITS.1 3/8 MAX BUNDLE DIALR 5/8 L
KNOB . SKIRTED . 1/8"SHAFT MATTY FINISH

LUG, SHAKEPROOF, 13/16 L #1/4 STUD.DUAL HOLE

DRAHING NG: ARC-DN1007539

UM GUANTITY-

EA RIF

EA

EA

EA

EA

EA

EA

EA

EA

EA

EA

N AR

EA

EA

LA

EA

07 AR

FA

EA AR

EA

FA

SCREW.MACH FLT HD.100 DEG.CROSS-REC.S/S.6-37 X .38 1A

[y

—

o

]

i

owed

[

19,
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[

™D

[

REPORT: EODSE

PER DRAWING NUMBER

ARC-DA1007539

-G00 H-P\HLEPAGRD- 009
-000 CLANRVGNAYSATO3A
.000

-000 ESWARGABLEBLELFD
-0G0 A-S\MSPS-103C-2
000 ARC-AVIGO2494
000 ARC-AN1002494
000 ARC-DAI007235
(000 ARC-DNI0G7235

000 ARC-TNI007384

CHP\MES

GO0 \MS24693-C28

000 \MS35338-136

000

UG AMST5795. 805

D00 PLMVA- 30-147

G-ENGELIOR

000 ARC-BMNI0056h8

000 HCSNI0533A1 31

PNTAPLT ] 4MP

000 ROG\MF-RE - 67.0SK7M

B0 HHSAIA10-14

-G00 \MSZ4683-(26
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07:14:14 13 APR 2005 * X% SINGLE LEVEL BILE OF MATERIAL LISTING » % REPORT: L0056 PAGE: 2
BILL NO: 1607539501 REV: D UM EA DRAWING NO: ARC-DN1007539
CTRL PNL ASSY
SEQ PART NUMBER REY BESCRIPTION UM QUANTITY-PER DRAWING NUMBER REF -DSGN
seo s L R w o
5190 12047 WASH, LOCK, SPLIT, 5/5.44 . EA T B.000 \M535338-13% 20

5200 13003 NUT HEX,$/S,4-40, . 187AF EA 8.000 2
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AMPLIFIER RESEARCH (AR}

67:14:15 13 APR 2005 F kv SINGLE LEVEL BILL OF MATERIAL LISTING » » = REPORT: FOU56 PAGE: 1
BILL NO: 1007396-501 REV: A U/M: EA BRAWING KO- ARC-B\1007396
PUB ASSY REG/FAULT

SEQ  PART RUMBER REV DESCRIPTICH U/M QUANTITY-PER DRAWING MIMBER REF-DSEN

6010 1007397 - SCHEM DLAG REG/FALLT A REF ARC- BA1007397

G020 1007356 - ASSY DWG,PWB ASSY REG/FAULT EA  REF ARC-B\10073%6

0400 27236 CAPR,F3D,DIP SPACED CER, . IUF,50VIC Ea 13.000 AVOMMDOIGCI0MMM €1 02
s L6
€6 .Cl16
1 .0e
€13 .t
€15 .L18
CI9

0410 27068 CAFR,ELECT, 100uf , 50VDE  AXIAL EA 6.000 ICINIO7TTAOR0M 3 .
€7 .C16
€17 28

Q420 27059 CAPRELECT 10uF 50V, +/ - 20% RADIAL EA 1.000 PANMECEATIIIGO C9

0706 1N4448 DICDE . SIGNAL, 75V PIV EA 2.000 FOHAING448 CRI.CR?

1500 41084 CONNLLOCKING HEADER STR,10 PIN SR POSTS EA 2.000 PNT\HLSSIS6-30-L 31 02

25080 54512 XSTR,SWNG, PNP 300V, 254 1250 EA REF TIINTEP-36C 1

2510 2N3904 XSTR, SWNG, NPH, 40V 028 10 EA 7.000 Q7 .3
g4
06 7
0g

2700 55512-10R6) RES,FXD,CARBON COMP.1D, 5% 1/4W EA 1.000 A-B\CBIOGH Rl

2730 BhGi6-RI10CF RES FXD,PRECISTON, 3,13, 3 EA 1.005 ROINLE-3-6-10-3RD RY

2720 556172401 RES FXD METAL FYIN,2 4K, 5%, 174- /12 EA 1.008 TRINGPSS: 2401+ /- 55 R3

2730 55715-R3900 .RES,FXD,W,O.SQBLZWJYPE SPH £A 1. 060 R4

2740 55612-1002) RES,FXDMETAL FILH 10K B%.1/4-1/2W EA 4,000 TRMNGPSS-1002+7-93 RS R12
R13 k26

2750 55612-10013 RESFXDMETAL FILM IK, 5%, 31/4-1/7U EA 3.000 TRWAGPSS-1000+/-58 B6 R
Ri&

2760 55612-47012 RES.FXD METAL FILM 47K 5% 1/4-1/24 £A 4,000 TRWAGPES-4701+/. 58 R7 R10
Rig K19

2770 55516 RES, VAR CERMET . MULTITURN TOP ADJ 500,103, W EA 1.000 MEPABO2AEXN-503 a4
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07:14:15 13 AR 2005 * o % SINGLE LEVEL BILL OF MATERIAL LISTING * * * REPORT: EDDBS6 PAGE: 2
BILL NO: 10073%6-501 REV: A UM EA DRAWING NO: ARC-BA100739
PUB ASSY REG/FAULT
SEQY  PART NUMBER REY DESCRIPTION G/ QUANTITY-PER DRAWING NUMBER REF-DSGN

7780 5561256001 RES FXD.HETAL FILM.566,5%,1/4-1/24 EA 1.000 TRWAGPAE-5600+/-5% R9
2790 55612-22023 RES, FXDL METAE FILM, 22K,5%,1/4-1/24 EA 2.000 TRWAGPES-2202+/-5% R14 RIS
2795 556123313 RES,FXD METAL FILM, 33K, 5Y,1/4-1/200 EA 1.0GD TRWABPS5-3301+/-5% R17
2800 55612-2703J RES FXD HETAL FILK,270K,5%,1/4-1/2W EA 1.000 TRW\GPSS-2703+/ 5% R20
2810 55612-1501) RES FYD METAL FILM.1.5K.5%.1/4-1/24 EA 4.000 TRENGPSS-1501+/.5¢ R21 RZ3
R24 Rz
2820 556126801 RES.FXD METAL FIELM 6.8K 5%, 1/4-1/2W EA 1.000 TRWAGPSS-6801+/-5% R22
3760 60033 INTEGRATED CKT,LINEAR,POS. ADJ.V,2A EA REF SGSNL2000V Ui
J710 6B46 INTLGRATED CKT.3 TERM, PGS REG. EA 1.000 HOTAMCTBISCT Uz
3720 60052 INFEGRATED CKT,QUAD 2-1NPUT NOR GATE EA 2.000 MCI\MCI4091BCP U3 U4
3736 60009 INTEGRATED CKT,LINEAR, 0P AMP. EA 1,080 RCANCA3140AF 313
3740 60066 FC,3 TERM NEG REG EA 000 MOTARCT905LT Ué
3.7\*.”.}{] 68048 INTEGRATED CKT,3 TERM,NEG REG. EA 1.000 MOT\HCT915CT U7
| 4500 73013 SOCKEY,1.C..14 PIR EA 2.000 11IN93-14-07 P T (3
4516 73010 SOCKET.1.C..8 PIN,DIF EA 1.800 T1IN(93-08-02 X5
5000 1007459100 L PWB REG/FAULT BD EA 1080 ARC-BN1007459 1
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67:14:16 13 APR 2005 ¥k % GINGLE LEVEL Blib OF MATERTAL LISTING * * % REPORT: [O056 PAGE: 1
BILL NO: 1007743-501 REV: A U/ EA DRAWING HO:
HARNE'SS ASSY MODEL 55164
SEG  PART NUMBER REV DESCRIPTION U/H QUANTITY-PER DRAWING NUMBER REF -DSEN
o e o ustwoe ssa oo N
6020 1067744-181 - HARNESS BD,MODEL 55164 FA REF
2200 43075 CONN,PLUG.6 PIN.{F) EA 1.000 lPNT\CT.‘lSG??Z—ﬁ-E Pl
2210 43060 . CONN, THRU COVER.6 PIN EA 1.000 PW\TC156F'~6»C Pi
2270 41074 CONN,PLUG.3 PIN(F} FA 1.000 PNINCTIRGF22-3-C P2
2230 41068 CONNL THRU COVER,3 PIN fA 1.000 PNTVICIBGF-3-C p2
2240 41076 CONN,PLUG. 20 PIN, (F) EA 2.000 PNINCTIS6F22-10-7 P33 P4
2250 41061 CONN,THRU COVER 30 PIN 7 FA 2.000 PRYNTCI56F-10-1 P3 P4
5000 69323 TERM, INSUL , PUSH-ON,F,22-18 AWG, 020 X 110 TAB EA 2.000 TAB\RAIB-111F
5010 69136 TERM, INSUL, PUSH-ON,F . 16-14 AWG, 032 X 250 TAB FA F 600 TAB\RB-257
5020 69137 TERH, INSUL PUSH-ON,F,22-18 AMWG, 032 X .258 TAB EA 4000 TAB\RA-257
5030 69142 TERM.RING, INSUL #10 STUD,22-16 ANG EA G.080 TAB\RA-877
5040 63145 TERM RING, IHSUL #10 STUD, 16-14 AWG EA 3.000 TAB\RB-877
5050 66127 TUBING, PVC BLK, (263 1D, 020 WALL THK N 16. 000 #2
5860 69162 CABLE TIES 7/8 MAX BUNDLE BIA 4 L A AR DENNGB432
5070 66014 WIRE TFL, 36 AWG STRANDED,TYPE | GRY AR
5080 66615 WIRE.TFE .16 AWG, STRANDED, TYPE £ WHT N AR
5090 66025 WIRE TFE .27 AWG.STRANDID, TYPE £ BLK M AR
5100 66082 WIRE TFE 22 MG, STRANDED TYPE | WHT/GRK IN AR
5110 66029 WIRE TFE 27 AWG, STRANDED . TYPE E YEL N AR
5120 660637 WIRE TFE .27 MG, STRANDLD, TYPE E VIO AR
5130 66081 WIRE.TFE, 22 AWG. STRANDED, TYPE E WHTAY(L IN AR
5140 66031 WIRE TFE .22 AWG, STRANDED TYPE [ BLU N AR

5150 66030 WIRE TFE 22 MG, STRANDED TYPE [ GRN N AM
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AMPLIFIER RESEARCH (AR)
*E % SINGLE LEVEL BILL OF MATYRIAL LISTING * » = REPCRY: E0O56 PAGE: 2

REV: A UM: EA  DRAWING NO:

HARNESS ASSY MODFL 55164

SEQGH PART NUMBIR
5160 66027
5170 66080
5180 66079
5150 &5083

5200 66186

REV D?SCRIPTION

WIRE, TFE, 22 AWG, STRANDED, TYPE L, RFD

WERE,TFE, 22 AWG, STRANDED, TYPE £ WHT/ORG
WIRE,TFE, 22 AbG, STRANDED, TYPE E.WHT /RED
WIRE,TFE, 22 AWG, STRANDED, TYPE E,BHT/VIO

WIRE,PVC. 14 AWG,STAMDED (50/30), GRN/YTL

UM QUANTITY-PER DRAWING NUMBER

REF -DSEY






,H ..u H ! i 5 busmﬁ INCN S6 100 § Alv /1 SHEISKING ahione 300N
[y - Eray T e
Wi TS WIS s T T T v e 08 9380
| R aY 3373 OIS
H»l CLTLUUL S8 L3C 6 3VE] sow s ‘M\%m‘m
on MR
o~ pasgay 2 B0 i - sooE wE ¥ oL en
M4 dWY o Han
foiad Fmd § SE NOT &0 Bve niaiu«: oyruzin | SHGISHIM
1 Ivie 0 39V © bl
DIV T 2
Odgo .w. ﬁ\ m Um MYWIENDIG T 2003
areg| e o e g R
iftidasay TERTSERS] o n e
N IR T N
mmm*—dnEa WY IR T pemvyd TS iGn G
NAYH CRhaliad ITmeldrad 553040
J i . Lo
RE _ ¢ ISM Siyvd A GO3E CALD
yitly . : :
ml 4 NOLLIEDS30 ON Lbvd n _ * * h * _ *
m AN
Lied Ot -
| { Q ..ﬁﬂ; iy Ol_.i.i_w
AFLT
- = iz
wmw M 4 SiEi0s FIHOS W.Ilo(\oiﬂL ACH— OtmL ZECLOOL MEHDS
5 + ! R e st ST e ey : i
i3 140 TH1D SWiE  §v L Ul D Tml/eEZavENT Dy ke
j SN eTEH ; f
1 : 21
AE -
f
I
vo )
19800 MIMIS e |
arty 900 9y o i
driy Livm | Py drY NITD @YA Y m
i
L < ;
IRt D et i i i i e s e o o e S Iin s A 2 o e B e A o e A it o stk P o b o e o o oy A Wt e i i e e - ok o L,
8
o THOEYTIR KT a0 NTSNOC
; Rl pOsa LM, L0000 ANY £ TS 82
_ IARNOLIY IO w50 aG IOy

! Eéggwazﬁfﬁg







i;,s i
‘Ega;ﬁ}:

(Gt
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BILL NO:

S PART NUMBER
6010 1013650
0020 1008323
D030 1607447
03190 1012337 -5
8176 1612334-501
4130 1010889-501
0146 1011248-501
B350 1014377 -501
3160 57062

4700 20382

4210 20494

5000 1007435-303
5010 11020

5020 11024

5049 12611

5050 12048

5070 12024

5080 11025

5100 11010

5130 656499

5140 66025

5170 1807938-501
5180 1607940507

5190 66116

1007447 -501
REASSY

REV

A

AMPLEFTER RESEARCH (AR)

ox % SINGLE LEVEL BMIL OF MATERIAL LISTING

REV: P W LA

DESCRIPTT 6N

WIRE LIST,1 W AMP/BIAS CTRL
WIRE LIST, PREAMP LEVELER HARNESS
ASSY DHG.RF ASSY
PNB ASSY.VARIABLE GAIN AMP/DET

PWB ASSY,LINEARIZER/CTRL BD

PWB ASSY.LON LEVEL ™S” HODULY

PUB ASSY,BIAS CONTROL.IW S HODULE

PUB ASSY GUAD COUPLED, AHP 0.8-4 267
SH,TEMP SENSING,N.C..OPEN AT 70¢

CABLE ASSY,COAX,SERI-RIGTD, SHA,SHA.3.5
CABLE ASSY COAX, SENT-RIGIEY, 5MA, SHA. 5.8
BEATSTNG ASSY. 5 WATT AP

SCREW, BACH, PAN. 1D CROSS-REC $/5.6-32 X .50
SCREM, MAGH, PAN 1D CROSS REC.S/$.6-32 X 1.25
WASHLFLAT,S/S #6312 00 X 156 1D X 035 THK
WASH.LOCK, SPLIT, $/5_ 46

VASH.FLAT B/ZN PLTG, 312 6D X _184 30 X 125 T
SCREY, MACH. PAN HD.CROSS-REC.S$/5,6-32 X 1.50
SCREW,MACH, PAN H).CROSS-REC $/5.4-40 X .25

LUG, SHAKEPROD | BENT 47 /64 L #4 STUD DUAL HOLE
WIRE TFE.22 AWG.STRANDED, TYPE F BLK

HARNESS ASSY . 1H AWP/BIAS CTRL

HARNESS ASSY PRI AHP/LEVELER

TUBING, SHRINK BLK, .093 FXP, 046 REC

*

u/H

EA

EA

EA

EA

£A

EA

EA

EA

EA

* ok

DRAWING NO: ARC-DAIOUZ447

GUANTITY-

A/R

b

ot

—

[

[

—

ok

[}

Tk

20.

g.

8.

2.

090 ARC

REPORT: L0856

PER DRAWING HUMBER

ARC-ANI021050

ARE-ANID08323

ARC-D\1007447

-N1012337

DU ARC-BNI012334
000 ARE LN 1010569
-000 ARC-BA1011248
800 ARC-B\1014377
D03 AIRNG71L070

GO0 ARC-A\1002494
080 ARC -A\1002484
J000 ARC-DAI007439
006 WMS51957-30

SGO0 \HI5¥957 - 35

000 \MS15765- 805

00O \MS35338- 136

806 \S785-Me1 K21

GO0 \ME5IG57- 36

000 \MS51957-13

D00 HS\ 1416 4

(600

009

008 REMF - P30T

PAGE: )

164

REF -DSGN

Al

Ad

A5

Ao

[

L)
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BILL MO: 10067447.501 REV: P unt: £A DRAWING HO: ARC-IN1007447
B ASSY
SE(}  PART HUMBER REV DESCRIPTION /M QUANTTTY-PER DRAWING NUMBER . REF-DSGN

5200 69238 - BASE MIG,CABLE TIE ADH BACK.3/4 X 3/4 EA 1000 TABNTC-344A 21
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AMPLIFIER RESEARCH (RR)

07:14:20 13 APR 2005 * ¥ % SINGLE LEVEL BILL OF MATERIAL LISTING + * * R'EF‘IOR?: E0056 PAGE: 1
BRI NO: 1012337-501 REY: € UM: EA° DRAWING NO: ARC-DAI012337
PWB ASSY VARIABLE GAIN AMP/OET _

SEG PART HUMBER REV DESCRIPTLION UM QUANTITY-PER DRAWING MUMBER REF - DSEN

o wzne 6 SOEM DA R o awer oo womioss

0620 1612337 b ASSY DWG,VARIABLE BAIN/DET FA REF ARC-M\1012337

G490 27039 CAPR,CHIP CER. 1000pF, 10%, 50V EA 4.000 ATCAIBOBIOZMCASOX €1 .4
7 8

(416 27031 CAPR CHIP, 15pF 201 500V EA 2000 DINCITAMISOMATYL €2 .03

0420 27099 CAPR FEED-THRU,FILT, 2580PF 500V EA 5.000 HETNS1-715-011 R 8 {1
it (1
(I3

0430 27261 CAPR.CRIP,68pF . 10, 150V EA 2.000 ATCMO0ABBOKCALSEX 14 015

0440 27998 CAPR . FEED-THRU FELT AT0PF  10Y EA 1.00C METNFB2B-4716MY (16

0450 77029 CAPR,CHIP 10pF . 10% 500V EA REF BILVCIZARIONKATYL €17

0460 1013848-147 CAPR,FXD, CHIP,3.9pf +/-0.1pf 500Y, {SM) 1210 PKG EA REF ARC-A\10138348 18

0700 30042 DIOGE , SCHOTTKY , DET  MICROWAVE EA 1.000 H-PVHSHS - 28850 CRY

1500 41243 CONN_COAX BULKHD JACK SMA, (1) EA 2.000 DTANII2I000KB2165 11 )2

1800 1007507101 - INDUCTOR, AIR WOUND, 05010, 34GA 4T EA 2000 ARC-M\I007507 LT 14

1810 1607507- 103 - INDUCTOR, ATR MOUND, .0501D,34GA, 7T EA 1.008 ARE-AVIGOT7507 L2

2500 1000034-176 BG  XSTR,RF,LOW NOISE GaAsFET EA 1,000 ARC-AV1000034 01

2700 55511-2200) RES FXAD.CARBON COMP 220 5% 1/6W EA 1.600 A-B\BB2Z15 1

2720 B5612-47000 RES FXDLMETAL FILM 470 5% 1/4-1/20 Ea 2.000 T.RN\GPBB--IIYGG-U-SX R3I .74

2130 5561210013 RES FXD METAL FILM 3K BY . 1/4-1/74 EA 1,000 TRWAGPSS-1001+/ .5y RS

2740 1013147 12603 : RES . FXD, CHIP. 120,55 1/80. (SH) 1206 PG EA 1.400 ARC-A\1913142 HO

2750 11314222000 A RES.FXD,CHIP 220 GHM,55.078K.(SM) 1206 PKG LA 10660 ARC-AVID1Z142 R7

2760 1013142-27003 - RES FXD CHIP.Z279 OMM, 5%, 1/8W, (SH) 1206 PG EA L1300 ARC-A\1613142 Rg

2770 1013147 68R0) A RES.FXD,CHIP 68 OHM. 5% 1784, (SH) 1206 PXG EA 1.000 ARC-AV013142 RY

2780 555111500 RES FX0, CARBON COMP,150,5% 1/8W EA 1,060 A-B\REIS1S R1g0

2790 1013142 - 10RDJ A RESFXD,CHIP IO GHM.5Y 1/8W. (SM) 1206 PKG EA REF ARC-AVI013147 k11






07:34:21 13 APR 2005

BILL NO:

10432337-501

AMPLIFIER RESTARCH (AR}

* Y ox SINGLE LEVEL BILL OF MATERIAL LISTING » * »

REV: € U/M: A

Pl ASSY VARIABLE GAIN AMP/DET

SEG PART HUMRIR

-006 ARC. A\10)3142

2810 1013142-1401)
2820 10]3]42-56GOJ
3700 25099

3716 25054

3720 25069

5000 1012339-101
5010 3008813-101
5020 1607432161
5030 66635

5040 1000643-401
5050 11016

570 12047

5080 12010

5090 1000643407
5110 #9332

51720 69101

5130 77144

5340 77066

REV DESCRIPTION

RES FXD,CHIP 1K, 5% 1/0M, (SH} 3206 PKG

A RES.FXD,.CHIP 560 OHM, 5%, 1/84, (SM) 1206 PKG

ATHIN V-VAR,DC-8 GH2
- ATTEN.FXD 3dR, W, 76 MIL PKG

ATYEN FXD,24dB, 1W,70 Mt PKG

A PWBVARIABLE GAIN AMPAET

A HSGVARIABLE GAIN AMP/DET

COVER .1 WATT AMP

WIRE,TFE, 22 AWG, SOLID WHT
i CORE,FERRITE BEAD

SCRES MACH PAN HD.CROSS-REC.S/5.4-40 X .25

WASH, LOCK, SPLIT, 5/5,#4

VASH,FLAT /5,84, 250 0D X 125 D X .022 THK
C CORY FERRITE BEAD, CHDS005

ABSORBER, BOOMHz - 18GHz , 178" ADHESIVE BACK

LUG, SOLDER, BENT TONGUE 3/4 1.3/8 OD.1/4 STUD

SH?ﬂ.BRASS.B.GUX.Gﬂ3 K

(ROLL 1007

ADH RTV SELF-L¥L, CLEAR

U/

I

BRAWING ND: ARC-DN1012337

QUANTTTY -
1
1
1
1
REF
REF
1
1
i
AR
h
724G,
6.
12,
a
AR
H
2
AR

REPORT: E0056

PER DRAWING HUMBER

00 ARE - AVI0R3142
-600 ARC-AN1013142

008 HIT\HMC34668

HINVPAT-3

HIM\PAT-2

000 ARC-B\1012339
-008 ARC-DNI008813

000 ARC-B\1067432

WEINZ822

0800 ARCN1000643

000 \MS51957-13

000 \MS35338-135

000 \MS15795-803

000 ARCA1000643

E-CNLS-26/55-3

0G0 HHS\1456

006 MSSA00651037

G-E\GEII8

PAGE: 2

REF -DSGN
Rz R
R14

Ri5

35

12

U3

14

15
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AHPLIFIER RESEARCH {(AR)

07:34:22 13 APR 2005 * %% SINGLE EEVEL BILL OF MATERIAL LISTING » * * REPORT: EOD56 PACE: 1
BILL NO: 1012334-501 REV: D U/H: EA DRAWING NO: ARC-B\1012334
....... i PHB ASSY, LINEARIZER/CTRE BD

SEG PART NUMBER REV DESCRIPTION : UM QUANTITY-PER DRAWING NUMBER REF-DSGH

oo 102335 ¢ senoeimewzeem o owr e

0020 1012334 - ASSY DWG,LINEARIZER/CTRL 8D EA REF ARC-BY1012334

0400 27189 CAPR,CER,D. O1uF, 205, 500V EA 1.000 SPRASGAS-S10 Q1

0410 27236 CAPR_F¥D,DIP SPACLD CER,.1UF, 50¥DC EA 5.000 AVX\MDOISCLOMMM (2 13
4 C6
€7 (B

042¢ 27210 CAPR,CER,0.22uF 50y EA 1.000 CRUNCH3BC224K €9

0430 27183 CAPR.CER,224){)?.102,506}’1.{)00\! EA 1.000 CRLNDDZZY €10

G440 27055 CAPR,TANT, 6. 8UF 50V EA 2.000 HAL\IDCEBSKOSONLF €11 .C12

1500 41083 CONN, LOCKING HEADER STR.6 PIN EA 1.000 PNT\MLSSISG- 6-C 33

1510 431084 CORN.LOCKING HEADER,STR, 1D PIN SGR POSTS EA 1.060 PNT\MLSSIS6-16-1  J2

2500 7H3506 ASTR,SWNG, PNP A0V, 0 24 1W 1.000 ARENZN3906 0

2510 2N3504 XSTR,SHNG, NP, 40V .0 28 1IN EA 3.000 42 .03
Q4

2700 55612-1002) RES.FXD METAL FILM, 10K 5%.1/4-1/2W £A 5.060 TRMNGPSS- 10624/ .58 R1 &%
R29  R32
K35

2710 55612-1001) RES . FXD METAL FILM 1K 5% 1/4-1/24 LA 2000 TRW\GPS5-1001+/-5¢ R? 117

2720 B5612-4702) RES,FRDMETAL FILM A7K 5% 31/4-1/2W EA 1.000 TRWAGPSS- 47024/ 51 R4

2730 5561222033 RES FXDMETAL FILM, 220K 1%,1/4- 1729 EA 1.G00 TRUNGPSH. 2203+7 5% RS

2740 55612-5602) RES FXDMETAL FILM,56K.55. 174 /12K EA 1000 TRMAEPSS-56024 /5% Ré

2745 B5612-3603) RES XD METAL FILM IO0K 5% 174 3/24 EA 2.000 TRWAGPS5-10034/-5% R7 R34

2750 BEEIZ- 4761} RES . FXD METAL FILM 4 7K, 55 . 1/4-1/2W EA 1000 TRUAGPSS 47034/ -5% RB

2766 BEE1Z2-2001) RES . FXD.METAL FILM 2 0K 5%, 174-1/24 LA 1.000 TRWAGPSS - 2061+/ 5% R9

2770 556173302 RES.FXD METAL FYM 33K, 5%.1/4-1/2W EA 1.000 TRNGPSS.3302+/ 57 R1p

2780 B5612-3301J RES FXD METAL FIiM,3.3K 5% ,1/4-1/24 EA 1.BGO TRWAGPES 33014/ -5% Ri1

2790 556122201 RES, FXD METAL FILM, 2 2K 57,174 -1/24 LA .00 TRHAGPRS-2202+/-5% R}7






AMPLIFIER RESTARCH {AR)

07:14:23 13 APR 2005 * % SINGLE LEVEL BILL OF MATERIAL LISTING * » * REPORT: EO0S6 PAGE: 2
BiLL BO: 1912334-501 REV: D U/M: A DRAWING NO: ARC-BAI012334
PWB ASSY, LINEARIZER/CIRE BD

SEQ  PART HUMBIR REY DESCRIPTION U/M QUANTITY-PER DRAWING NUMBER REF -DSGN

e WSO BIn2K s A o 3008 TRAGID. 220007 58 113 i)
R37

2810 556126801 RES FXD METAL FILM.6.8K,5Y,1/4-1/20 EA 2.000 TRWAGPSS-6801+/-5% R14  R1%

2820 5561214003 RFS,?XD,HE?AL FILM,100,5%,1/4-1/2 EA 3.000 TRWAGPRS-1000+/-5% RIB  R2o
R31

2830 556173902 RES FXD METAL FIIM, 39K 5% 1/4-1/2 EA 2.000 TRWAGPYS-3902+/-51 R1§  RD1

2835 55612 -4700] RES XD METAL FILM,470,5%,1/4-1/24 EA 1,000 TRW\GPSS- 4700+/ 5% Ry

<840 5556123502 RES FXD HETAL FILM,15K,5%.1/4-31/24 EA 1.000 TRWAGPSS- 1502+ /-5% R23

2850 5561739013 RES FXD METAL FIEM,3.9K,5%,1/4-1/24 ‘ EA 1.000 TRWAGPSS-3901+/-5% R24

2855 55612-27013 RES,FXDMETAL FIEM,2.7K,5%.1/4-1/24 EA 1.000 TRWAGPSS-2701+/-5% RS

2860 55514 -7200 RES,FXD,CARBON CONP, 270 5% IW EA 1.000 A-B\GB2215 RZ7

2870 55612-3303) RES, FXD METAL FILM, 330,55, 1/4- 7124 FA 1,060 TRUMNGPSS- 3303+/-58 k28

7900 55919 RES VAR, CERMET MULTITURN, TOP ADJ, 10K.10%, 1/2W IA 1.000 BORA3Z99Y-3-103  RW3

2910 55917 'RES, VAR, CERMET MULTYTURN, TOP ADJ, 1K 10%, 14 EA 1.600 MEPVRIZAPWI02 R3s

3700 60039 INTEGRATED KT DUML OP AMP EA 2,606 MOT\MC15581 1Y

4600 73010 SGCKET,1.C..8 PIN.DIP EA 2.000 TIINCY93-08-62 i xuz

5000 1007455-101 B PUB LIREARIZER/CTRIL BD EA 1.000 ARC-B\1067455 1

5010 6604) WIRE TFE, 26 AWG, STRANDED TYPL E.UWHT AR 7






D O[HAD SYIENGNY A e

02101

JUwINIs

R L e e e
HEE! L] i —
Aafal T T e ([T T T T

- AT S \E-

Ly







& T30 91 Ad 3/1 SaGSARG EYVIDN RACKH
BH34HIETD ; " NG 381
wl S102 EL] L Il
273 S TR , -
6 JAG L5 2a¥G] wos o'y _Ywm..m i | |
RET I Re * :
ACF E 9 0 at
23N e .. o~ \ ST s
" IO P Y Muﬂ.uun Mruﬁ-\u% mz.wqm,.“.m:: &% WD LaN SNCIL Nloadu
P Bl kPN 3505 - oy
g | e o e 7 ki Ld 87 Ced £5
P N e ] " oyt dhaihG 31t SSYdanl TH :
_muzummmz o TR T Sinami: Sraric 0 1
¥ X ) memr_;. Soof FERDM0 i 3dY Angigedr QUOD : ”_ﬂ
b1z pDIvH] \mvig | Chzias somaie Sore
el i} 1 e T T
NERES LS Sunva A U3 “ALO gyl NGLIYNDIS3E
il 3 . oy
vty s g . i E
el NOUWRHO83C b oowawe |00 [ 7 D] 1T =5
Wit SZZ =
wud LT = fW Ty
S0 RDISS W0 LTRSS
A Ui DOIDUDIEBD EBMIEA
EXROIN
; et
ol
| 420
e
RS
i g2l
¥ R i
~ |3 ks
2 I XA
i JREarrn AR,
REE] JEVCTN B







RTV FERENE COWE TG STANDOGIT

OTTED WEAD FCREW

(rve, & PLES)

Fo-80 w280 5U

o

LARES LACW

{7 FLLES) 7

/_\@

/

/SEE BETAL T
i

-
p

@]

M.,
N 0
\i/;

N

e

LoaoL WISE
(& PLALES)

126 B

REE DETAR ST

=T

GF ries

ASSEMBLY
PWE 1 WATT AMP

[ ]
ke LAY

!

. WX

e - - *
+
1 e v 3

IEEEREREN







Saim

H=arl)

a6} MIentIs LY.

Hig MENT

70

(rdnsvam 2ANEaNS 350 ION

A1 ONIHDSY NZHSY TTTYm
SMISAOH HINKG Ham HSA L4 BO0LDIRNGD TIYiSH
(N}, 54070 Bi Nis S3AR3D NS ACOH BOLDINNGD

»

POSuHYg S0 MQY3L MG

Nivsl

GEueLy

e e e

W

YLaG

140

et uT3l 8

YU Doy ATIWGEAIENE raQe CAaCauSAG 30 KT uds

ATE
[ )

o

MmO MveLS GO

I THel nnn

AorE UNT U neUaSiSl

El

PESYUGIIY TTain G0

o ULID wle ¥ uv ca ACLNIERMy Ad€E0REs TTvaEM: G

ratt miw S0YIT avD L3N0E

S4GalS DRuAnon nliAtucda (@

TSI PR P

RO

3t

Reit e

w
]

e ERA T N

3T mivel AU Savd VieSn Oy S0HY sa0E CEID CHD URAD me-dde (P

SR IGICL INMe Fhu

pe-1-i1)

BY B e

i a0 BOYIY R Ry

aviaeTasdy Ga IGny 2Ie030 39 v oy OYTT rivel Gee

Gra GRT B dmg maBE ASTANOD o Jahg
AT dru b3
e Qo SedulE oE-n ThaEm (2

wfa miHS Theabm (o

208

fudif

T NM Da 2V0A MY af

SR LTLG U ANATRIADSaaY UL UFDY AaYT dew R 0F

Tmaomga EVRT R BR300 S0 Ima S TIvLS
.

UHYR En0Eade NOUYLS ARCM GLOndd¥ Jutis

Toiy FeUl IR LSRN NDLYTIYARSNG Js Srem@ihBs 3l 12l

QUTMTadea ARz (6

SoQwUnGE ClnGundn a0UY dmi nim 3IEISICA

D Javibiofeadt

SRRy ey b G11s
SHYGE Ta SNt NSl on

1223 9u EEGE

Ll
VrEnTm Ok BD Mg,
i T3 330 CRa@n OGHIRODR Suw T OGN
N3 LGNS D
GHYSE Q70m 30 Idemlave DRUNDGER

HouT

Bln mlals

Um§ davm aD0Y IwaZi ON mum 3Urvsand

T AT L

ODmE ) e SardnGentd al Ore almd

Qi dovennit QUYGE I i

L)
i g3a3IML 38 0
13mad8 Slewm 534
- ]

wnGet €Y

817w 30E) ST oD nredl

S b

T Sry G

ERPUY T

arty v

G Sk

VOE o

gk e Yiwitm (S
AN Y

Tiasns {0

SHYCL Ue VNSM 4y
Iendistse ANEAYESY







AMPLIFEER RESEARCH (AR}
07:14:24 13 APR 2005 * % % SINGLE LEVEL BILL OF MATERTAL LISTING * » * REPORT: EDOS6 PAGE: 1

BILL RO: 1010589-501 REY: C U/M: EA [RAWING HO: ARC-(AIO10589
PWB ASSY LOW LEVEL "5” MODULE

SEQ FART NUMBIR REY DESCRIPTION N QUANTITY-PER DRAWING MUMBER  REF-DSGN

0010 1010591 A SCHEM DIAG.LOW LEVEL *S™ MODULE [A REF ARC-BN1010591

0020 1820589 £ ASSY DWGLOW LEVEL "S" MODULE EA REF ARC-(\1010589

0400 27099 CAPR, FEED-THRU, FILY, 7500PF K00V FA 6.000 MET\S1-719-001 €3 .C4
5 6
WA

0410 27039 CAPR,CHIP, CER, 1080pF,10% 50V EA 12,000 ATC\ZO0BIOZHCASOX €11 (12

3 e

€15 .16
€18 .€19
€0 €23
24 .25

0820 27024 CAPR,CHIP.5.1pF 0 5% 500V EA 1.000 DILACITANSRIDSOONT 22

1500 41243 CONN, COAX, BULKHD JACK, SMA, (F) EA 2.000 DTANIZZI000KE?165 1 02

1800 66052 WIRE, HAGNE T SOLDERABLE , 28 AWG, GRN FA 2.000 1.1z

1810 1087507 -192 - INDUCTOR,AIR WOUND, 05010, 34GA, 5T FA 3.000 ARC- AVI007507 13 14
i5

2500 1000034 - 183 BJ  XSTR,RF.LOW NOISE,GaAsFET £A 1.000 ARC-ANI000034 0

2510 1000034184 BJ  XSTR.RF MED PHR,GaASFET EA 1.000 ARC-AVID60034 o2

2520 1000034185 B XSTR.RF.MED PWR . GaAsFET £A 1.000 ARC-AVICE0034 03

2700 55649-13R0. RES.FXD,CHIP, 13,5, 1N £A 1.000 D-K\PIIXCE-ND Rl

2718 556112200 RES FXD,CARBON COMP.220 5% ,1/84 £A 1.000 A-B\BB2715 R2

2720 55511-3800) RS, FXD,CARBON COMP.180.5%.1/8W £A 2.000 A-B\BB1BIS R3 R4

2730 55647- 10000 RES.FXD.CHI® 10D OBM.5%.1/64. (SM) 1206 PXG 7) 2.000 PANNRD-SGEY2I01V RS RG

2740 55647- 10013 RES,FXD.CHIP 1K, 1/8 5% £A 1.000 B-KWPY.OK FCT-ND RY

3700 25069 ATTEN.FXD, 2dB.1W.70 MIL PXG EA 1.000 MINAPAT .2 m

5080 1011767161 A PUB,1WATT AP FA 1,060 ARC-B\IG1I767 1

5010 1010548161 - HSG.LOW LEVEL "S" MODULE FA 1.600 ARC-D\1010548 2

5020 161075716 - COVER,LOW LEVEL 1 AMP.S MODULE £A 1.000 ARC-B\IOW757 3






07:14:24 13 APR 2005

BILL NO: 1010588-501

AMPLIFIER RESEARCH {AR)

* %% SINGLE LEVEL BILL OF MATFRIAL LISTING * * *

REV: C U/H: EA DRAWING NO: ARC-C\1010589

FUB ASSY, LOW LEVEL "S" MODULF

SEQ PART NUMBER

5050 11830
5060 12047
5070 12010
5090 66054
5100 1000643-612
5120 77066
5130 1060643401
5140 69101
5160 69429

5170 1011381-1(2

REV DESCRIPTIION

SCREW MACH, FLL HD SLOFTED,0-80 X .75

SCREW, HACH, PAN HIY,CROSS-REC.S/5.4-40 X 7%
WASH, LOCK, SPLIT,S/S ., #4

WASH ELAT /S84, 250 OD X 125 1D X 022 THK
WIRE PAGNET SOLDERABLE 28 AWG RED
LORE,FERRITE, TOROID 2E2A

ADH RTV, SELF-LVL,CLEAR

CORE.FERRITE,BEAD

LUG, SOLDER BENT TONGUE,3/4 1.3/8 0D.1/4 STUD
SPACERRNDM-FLA.1/4 €D x 675 L x 4-40

SPACER. PuB

UK

REPORT : EDDS6

QUANTITY. PER DRAWING MUMBER

AR

AR

24.006 \MSH1957-13
24,080 \HS35338-13%

10.060 \MS15795-803

10,600 ARCAIO00643
G-ENGE118
1.000 ARCA\1000643
1.000 BHS\149
6.000 RAF\A036-440-A

3.000 ARC-BA10I11383

PAGE: 2

REF -DSEN

18

11

i3

14

15

17

18
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AMPLIFIER RESEARCH (AR)

07:314:25 13 AFR 2805 * ¥ % SINGLE LEVEL BILL OF MATERIAL LISTING * » *

REPORT: F0056 PAGE: 1

BILL NO: 1011248-501 REY: - UM TA
PWB ASSY.BIAS CONTROL.1W 5 HODULL

DRAWING NO: ARC-BM1011248

SI0 PART NUMBER REY DESCRIPTION UM QUANTITY-PER DRAMING NUMBFR REF-DSGN

o onzas . ASSY NG BUS CONTROL W S momt ooee wewwonzs

0020 16131214 SCHER DIAG, BIAS CONTROL, 55164 FA REF ARC-BNIO11214

0400 27236 CAPR FXD,DIP SPACED CER, .1UF,50YDC EA 4.000 AVXNMDOISCIOAMAA €1 o2
{3 .c4

0410 27179 CAPR,CER,T000pF , 1000V, 10%, CHAR Z5F EA 3.000 NICANCDIOZKIKVYSF  C5 €5
tn

0420 27051 CAPR,TANT, 33UF , 35VDC  EPOXY EA 3.600 AVX\TAP336K035HSB 6 .C10
€12

0430 27055 CAPR,TANT, 6.8UF , 50V EA 2.000 BALXTDCOBEKOSENLF €13 .Ci4

15006 41082 CONN,STR, 3 PIN EA 1.000 PNT\MLSS156-3 Ji

1510 41084 CONN . LOCKING HEADER,STR.10 PIN, SOR POSTS EA 1.000 PNTWMLSSIS6-10-8 37

2500 2N3906 XSTR,SHNG PNP A0V, 0 28,14 3.000 ARENZN3906 g3
04

270G 55612-33017 RES FXD.METAL FIEM,3.3K,5%.1/4-1/24 EA 1,000 TRWAGPDE- 33014/ -52 R}

. 2730 55514-1800) RES.FXD,CARBON COMP, 180 5%, 14 EA 1.400 RZ?

2780 55637-2301J RES,FXD METAL FILM, 2 4K 5%,1/4- 12w LA 2.000 TRW\GPS5-2401+/-5% R5 Ry

2750 55515-51R0J RES FXD, CARBON COMP, 51 5%, 2u A 1.000 Ro

2166 55756-27R0J RES . FXD.WM 27 O4M 5% 11W EA 1.000 OHMAI0327R R8

2770 56612- 18013 RES PXD METAL FILM.1.8K.5%,1/4-1/2% EA 1.600 TRGPSS-1801+/ -5 RG

2780 556122201 RES P MOTAL FILM.2 2K 5%, 1/4-1/24 EA 2.000 TREAEPSS- 2201475 R1F  Rig

2800 55612-3901) RES,FAD METAL FILM 3 9K 5%, 174-1/24 2.500 TRW\GPS5-3901+/-5% R14 RIS

2810 Bh6IZ-27010 RES.FXD.MEYAL FILM,2.7K 5%, 1/4-3/2% 2.000 TRUNGPS5-2701+/-55 R18  _R20

2820 55617-47017 RES, XD METAL FYM.4.7X 5% 174 1/2% EA 2000 TRUNGESS-£701+/-5% R19 k21

5000 1807505101 PWB BIAS CTRE 1 WATT AMP EA 1.000 ARC-BA\I007505 1
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G8:27:08 17 RH 2005

BILL NO: 1014377-501

AMPLIFIER RESEARCH (AR)
Fxr SINGLE LEVEL BILE OF MATERIAL LISTING » * *

REV: - U EA

PWB ASSY QUAD COUPLED, AMP,0.8-4_ 282

SEQ PART RUMBER REV

0020 1014377

0400 27699

D40 2068

0420 27639

6425 27251

BA3G 27024
. 0450 27028

8460 27047

i 27051

G700 30044

1000 33003

1540 41743

1800 1047507 -105
18I0 66251

2500 54561

2510 54562

2520 1000034 - 1824 1A

2700 55716-R150F

BESCRIPII OGN
SCHEM DIAG,GUAD AP, 2005164
ASSY DWG,PUB . GUAD AMP 4 2GHz

EAPRFEED-THRULFIET, 2500PF , 500V

CAPR, ELECT , 100uF  50¥0C, AXIAL

EAPR CHIP CER,1000pF . 107, 50¥

CAPR,EHIP 0.03%0F 203 58V

CAPR,CHIP 5. 1pF ,0_5% 506V
CAPR, CHIP, 200pF 1, 300y
CAPR,TANT, 1UF 50V

CAPR, TANT . 33UF . 35¥DC  EPOXY
DICDE, S, 30mA, S

LED RED. T 3/4(5mm)

CONN, COAX, BULKHD JACK SMA _(F)

TNDUCTOR, AIR WOUND | 1251D 28GA. 27

WIRE  BUSS . TINNED COPPER, 28 AWG
XSTRONPN _GEN PURPOSE

ASTR,PHP GEN PURPOSE

ASTRRE  PUR GaAshET SELECTID

RES FXD MWW, 0 35 1% W

REPORT: FO056 PAGE: 1
DRAWING HO: ARC-B\1014377

UM QUANTITY-PER DRAMING NUMBER REF-DSGH

EA RLF ARC-TAT011064

EA REF ARE-B\1014377

EA 5.060 MET\51-719-011 .G
2y 22
{28

EA 2,000 ICINIOTTTADSOM 2 .26

tA 12.000 ATOAZOOBIONNCAS0X €3 .05
€ (9
€ .1l
iz .C16
{15 20
LG B

EA 8.G00 ATCAZOOB393MPEG (7 ¢
€13 .C14
€23 .4
25 .27

EA 2.008 DHACITAMSRIDEGONT €17 .c18

LA 2.060 DILNCITAMZOIFSTIL €29 .C3p

EA 1000 MALNTDCIOSKBSOWSE €31

EA 2000 AVXNTAPIIEKDISHSE (32 C1

£n 2.600 D-OMATOARCT-ND (RZ OR3

EA 1000 H-PAHLMP 3001 - 009 pS3

EA 2.000 DTANIZ21000K82165 31 g2

EA 2.000 ARC-A\ID07507 lr 2

N AR HET\9028 BT ¥

EA 1000 MOT\MMBT3504L 13 0

EA 2.000 MOT\MHBTI0GELTT 2 %

[A 2.000 ARCNIO00034 B w

EA 1.600 ¥ISALVROZRISO0F R1






AMPLIT IR RESEARCH (AR

08:27:08 17 JUN 200% * k% SINGLE LEVEL BILL OF MATERIAL LISTING # * # REPORT: E0056 PAGE: 2
BRLL NO: 10614377-501 REV: - Ui EA DRAMING NO: ARC-B\1014377
PHB ASSY,QUAD COUPLED, AMP,0.8-4 . 26Hz
SEGt  PART NUMBER REY BESCRIFTYON WM QUANTITY PER DRAWING MUMBER REF-DSEN

2705 5564712003 RES FXDLCHIP 120 5% 1/8W EA L OGO D-K\PIZO-ECT-ND w2
2720 55647 1501F RES,FXD.CHIP, 3 5K 1% 1/8W EA 2,000 D-XKWPISK-FCT-MD B3 mis
2730 5564733013 RES FXD, CHIP,3.3K,5% . 1/8W EA 2.000 D-KAPI3K-EET-ND R4 B8
2740 55724-2R700 RES FXD W, 2.7.5%, 114 EA 2.900 GHM\ODIZRT Rs | RIB
2750 55647-68003 RES, FXD, CHIP 680.5% 1780 EA 2.000 D-K\POBO-ECT-ND  Re  .R%1
2760 £5916 RES, VAR, CERMET MULTITURN T0P ADJ, 500, 102,14 EA 1.008 MEP\BOZALKW-501 Ry

2780 55647 -4531F

RES,FXD,CHIP, 4.53K, 1%, 1/8W 2.000 D-K\PA B3K-FCT-ND RO ,R)4

2790 5564711013 RES,FXDLCHIP T, 0K 5% 1/84

2.800 B-K\PEIK-FCT-ND R1D k12

2785 55647-18013 RES,FXD,CHIP 1.8K,5%,1/8u EA 3.000 D-K\P1.8K-FET-ND RI1 R13
Ra27

2800 56072 RES, FXD, PRECISION, FLANGE MCUNT 50 EA 2.000 REP\RFP-20-500P  RI7 RIS

2810 55647-51R0I RES, FXO CHIP 51 OIM,1/84,5% EA 2.000 DK\ PR1-ECT-ND RI9 R2D

2815 55647-1001) RES,FYD,CHIP 1K, 2/8 5% EA 4.000 B-K\PE.OK-ECT-HR RO RP2
RZ5  R26

2820 55645- 13R0J RES.FXD,CHIP 13 5% 10 EA 2.000 D-XK\PI3XCT-MD RZ3 k24

2840 5h647-3901) RES, FXD,CHIP 3 9% 5% 1/84 EA 1.000 D-KNVP3_C-£CT-HD RPB

2650 55647 5601 RES,FXD,CHIP 5. 6K 5%, 1/80 EA 2.000 D-KAPSBK-ECT-ND BP9 R30

3700 60033 INTLGRATED CXT LINEAR.POS. ADJ. YV, 2A EA 1,000 SGSML.Z000V i

310 217 COUPLER, 90 DEG RYBRID EA 2.000 ARNNICD220-3 U U3
3720 60135 10 LTNEAR QUAD £CMPARATOR, SH EA L.000 RSINEM330AH 4

4000 30043 DIODE ZENER 4.7V SM EA F.006 D-KAMABG47CT- WD Ry

5000 1911262100 D PWB QUAD AMp EA 1.C00 ARC-BAI011262 1

5010 1609165-10] il H3G, QUAD AP LA 1000 ARC-DAIB09165 2

5020 1009364 - 101-41 B COVER .QUAD AMP EA 1.000 ARC-C\1009164 3

5050 11166 SCREM.MACH, PAN HD, CROSS-REC.S/5,2.56 X .50 LA 8.000 6






nmpurmn MODEL NO. 581G4
SERIAL NO. 25110
| ARSEARCH TESTED BY PIG,
I DATE 3/9/1999
N
TEST DATA SHEET
FREQ. POWER OUTPUT @ POWER OUTPUT HARMONIC
{GHz) 1dB COMPRESSION | SATURATED (WATTS) | DISTORTION
(WATTS) @ (dBm INPUT @ 4 WATTS
0.8 0.67 7.38 -44
1.0 7.80 8.41 -33
1.5 8.32 9,22 - -38
2.0 6.68 7.67 -28
2.3 8.71 $.17 -41
3.0 5.72 6.16 -40
3.5 5.51 6.26 -41
4.0 7.53 8.48 -50
4.2 575 7.24 -51
'
MINIMUM GAIN ___41.1 dB @ __0.30 __ WATTS OUTPUT (at 2GHz)
FLATNESS 1+ <20 dB TEST EQUIPMENT SIN
OPEN TEST v ) SIGNAL GENERATOR TEC-SG  eeem-
SHORT FEST Y ~) NETWORK ANALYZER TEC:NA _ 1843
STABILITY Y th POWER METER TEC-PM __ 1410
INPUT VSWR <24:1 SPECTRUM ANALYZER TEC-SP 1756
INPUT ATTEN. RANGE y OSCILLOSCOPE TEC-08 __ woee-
LINE VOLTAGE PERFORMANCE ¥ FIXED ATTEN.  cverme dB TEC-AT _ 1694
FIXED ATTEN. _ - dB TECAT  eeeen

3 TEST EQUIPMENT CALIBRATED TO NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY. (NIST)

S’

1007673
REV797
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AMPLIFIER RESEARCH
In compiiance to IEC 1010-1 :
Safety requirements of electrical equipment for laboratory use

Annex ¥
ROUTINE TESTS
Model S5SI1G6 ¥
Serial No. . 26 //O

Date : 3'?’??

Inspected By : 7 pjé’

FORM 408 Bl

Tests: For equipment with workmg voltageup to 300 V'
Protective earth resistance . ; Limit

Apply 23 amps between protective terminal and ' - -
ACCESSIBLE parts. Record resistance. = 0.1 ohms 0.5 ohms
Mains circuit insuiation (Circle one) )
Apply voltage from the mains input 1o chassis for a 1350 VAC
period of time greater than two (2) seconds. No : - \/
arcing or breakdown should occur. B 1900 VDC

~ Floating tnput terminals Record Voltage o)

J Apply 1.5 tmes working voltage 1o floating inptit )
terminals, where applicable. No arcing or i R
breakdown should occur, Ce T

T T A e R e T T

B R R ey
[RSTRAR I FA, =  E







J(ﬂnh_
d 7

g8 Mar 1999 16:310:135

EEA 524 LOG I JdBZREF 431.1 ¢B 25 42,327 dB 4 200,888 BEO HHx
58464 $H-25114 BAIN HLATHES
CHZ Markdrs
i 42,855{dB
H09.056 MHz
A 4
ﬁ v
/i \ \/

FRm

Sme

PC?

Lor

k3
CENTER 2 650,000 888 MHz SPAM 4 700,008 B85 MHz






g Mar 1999 1£:728:0Q
CHE s21 LOB 1 dB/REF 37 dB 21 38,793 4B 4 280,800 880 HHz
P 55164 $N-25118 SATURKTED BAN
R [H? Hapk drs
ik 38.3441dB
H60.880 MHz
\w“ /
* N
PRm \
Smo
FT
Cor \k
T
_— CEN'_[ER 2 630.860 POD MHz SPAN 4 7HR.000 BBY Mz
Y

e,






PRm

Cor

S1d SHRE 588 » SREF 1.9

8 Mar 1999 416:28:5%5

3 1.7984 . L1 B34.730 848 Hz

5%184 gH-25148 VSR

qee, 58

41,2908

(33

START 280.880 0B MHx

STOP 5 BO8.688 988 Mz






