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MODEL 700A

CAUTION NOTE:

IMPROVED PERFORMANCE CAN BE OBTAINED IF THE
AMPLIFIER QUTPUT IMPEDANCE TAP IS SELECTED

TO MINIMIZE REFLECTED POWER AS INDICATED ON
THE PANEL METER, NORMALLY THIS WILL MATCH

THE QUTPUT IMPEDANCE AND THE AMPLIFIER WILL
RUN COOLER AND PROVIDE MORE OUTPUT VOLTAGE

FOR THE SAME AMOUNT OF DRIVE,

D0 NOT SWITCH THE IMPEDANCE TAP WITH POWER
RPPLTED TO THE LOAD. REMOVE DRIVE TO THE
AMPLIFIER BEFORE SWITCHING. |

ENGINEERING DEPARTMENT
~ AMPLIFIER RESEARCH i



SECTION I
GENERAL INFORMATION

1.1 General Description

The Model 700A Power Amplifier is & self-contained high power
unit designed primarily for severe industrial applications,

The Model 700A Amplifier is completely soclic state, It is
protected against damage which might be caused by excessive
VSWR, high instantanecus line voltage, excessive output pouwer
or over-temperature operation. A built-in time delay and zero-
crossing turn-on reduce current inrush to prolong component
life. Pouer supply regulation is used to remove noise and
output fluctuations., A directional wattmeter and front panel
selector switch provide convenient measurement of forward
power from the amplifier and reverse pouwer reflected by the
load. Cooling is provided by self-contained fans, All
sub-assemblies are plug-in for easy maintenance and repair.

1.2 POWER SUPPLIES

This unit has a self~contained 115 VAC, 55/69 Hz feguiated
power supply. The pouwer consumption is & nominal 1500 uwatts
@ 700 watts output. Primary fusing is provided. ODelayed

Zero-crossing turn on circuitry is used to avoid high in-rush
currents.

1.3 SPECIFICATIONS

Refer to Amplifier Research Data Sheet on next page for
detailed specifications.
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The Model 700A Power Amplifier is completsly solid state and
contains no mechanical circuit breakers or relays. Even its
over-temperature sensor is a solid stats device. Dasigned for
sgvers industrial applications, the Model 700A Amplifisr is

- protacted from damage which might be caused by sexcessive VUSUR,

high instantansous line current, excessive gutput pousr or
cver-temperaturs operation. A built-in time delay and zero-
crossing turn-on reduce current inrush to prolong component 1life.
Power Supply voltage regulation is used to remove noiss and output
fluctuations. A directional wattmeter and front panel selector
switch provide convenient measuremant of the forward powsr from
the amplifier and reverse power raflected by the load. A
non-linear meter scale allous extremsly sensitive tuning of the

load simply by adjusting for minimum reflectad power.

- The Model 700A cooling’is ﬁrouidad by self-containead fans. Air
_is drawn in through filtered inlets to protect the circuitry from

exposure to sxcessively dirty environments which may be sncountersed
in industrial applications. All sub-assembliss are plug-in and

can be readily removed for maintenance and repair.

The Model 700A may be purchased initially for low pouwsr requiremants
and when additional power is requirsd another Model 700A and a
hybrid power combiner may be used to provide pesrformance gquivalent
to our Model 1400A.

The Model 7008 is complste with a built-in 115 VAC power supply,
regulators, power metsr and protection circuitry. It is normally
supplied in a handsome bench top cabinet with rack mounting

available as an option.

160 SCHOOL HOUSE ROAD REV 0378
SOUDERTON, PA. 18964 '

PHONE: 215-723-8181
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SECTION I1
CPERATING INSTRUCTIONS
2.1 GENERAL

Operation of the Model 700A Pouer Amplifier is simple and
straight forward. The input signal is fed to the jack

marked INPUT and the amplifier output is taken from the jack
markecd OUTPUT. Both input and output jacks are standard type
BNC, The unit is turned on by activating the power switch
marked OFF, ON, In the event of a malfunction protection is
provided by internal shutdoun circuits, and also by fusing
located at the rear of the unit. A polarized three (3) wire
AC power cord is also included with the unit to provide
cabinet and chassis grounding to the power mains. A front
panel power meter calibrated in watts is provided to enable
the cperator to measure the pouer actually delivered to the
load, A suitch is included to enable the selectlion of either
foruard or reflected power. A front panel attenuator centrol
sets the ocutput level.

CAUTTION

THE MODEL 700A 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 WSWR. IT ALSO HAS -
BEEN DESIGNED TO WITHSTAND, WITHOUT DAMAGEL, RF
INPUT POWER UP TO TWENTY (20) TIMES ITS RATED
INPUT OF 1 mW: HOWEVER, SIGNAL LEVELS HIGHER
THAN 20 mW OR TRANSIENTS WITH HIGH PEAK VOLTAGES
CAN DAMAGE THE AMPLIFIER., ALSO, ACCIDENTAL
CONNECTION OF THE 700A OUTPUT TO THE INPUT CAUSES
OSCILLATIONS WHICH WILL PERMANENTLY DAMAGE THE
INPUT TRANSISTOR. '

2Q1J



2.2 AMPLIFIER OPERATION

Figure 2.1 shous the Model 700A Amplifier in pictorial form,
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Figure 2.1
Amplifier Operation

Turn On Secuence: -

Connect input signal to INPUT connector,
Connect load to OUTPUT connecté;.

Set GAIN control fully counter clockuise.
Activate power switch to ON pﬁsition. A red
indicator light mounted within the switch will

light when pouwer is applied.

Monitor output power (FWD) and adjust gain for
desired level,



SECTION III
THEORY OFf OPERATION

3.1 INTRODUCTION

Refer to Block Diagram on the following page. The Model
700A incororates a low level section which consists of an
integrated circuit pre-amplifier followed by a gezin control
and & single transistor stage which in turm drives & push=
pull stage.

The output of the low level stage is fed to & four way
power splitter., The four identicazl outputs of the pouwer
splitter are fed to Z peairs of push-pull stages. The
cutputs of these stages are combined in the final combiner
arnd routed to the output comnector.

Input and output metching netuorks are utilized to provide
optimum power trensfer to and from the amplifier with a 50
ohm source and load impedance respectively. Interstage
coupling is accomplished by using broadband ferrite trans-
formers that provide the essential overall flat freguency
response, .

The self-contzined power supply employs a full wave rectifier,
transistor error sensing amplifier and series pase transistors

to provide regulated output voltages. It also utilizes

delayed, zerc~crecssing turn on te avoid high inrush currents,



3.1 INTRODUCTION (continued)
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3.2 AMPLIFIER SECTION

Refer to Schematic Diagram Nos. 1001089, 1000837, 1001054,
1000845,

The input signal is fed from the front panel input connector
to the integrated circuit pre-amp A2U%. The output of A2U1 is
fed to emitter follouer A202 which provides the pouer and
impedance transformation to drive thes front panel gain control
and the low level stages, The lou level amplifier stages
(Schematic 1000837) consists of §1 which is fed through im-
cedance matching transformer T1, The output of U1 drives the
nush-pull amplifier stage consisting of T2, Gz, Q3, and T3,

The signal is then fed to the four way splitter consisting
of 15, 76, and T7. This provides four identical output
signals,

The four identical signals are then fed to two pairs of
push-pull amplifier stages (Schematic 1001054). The inputs
are transformer coupled to @1, Q2, and Q3, Q4. Feedback is
provided by RC networks from collecter to base. Fforward

bias is provided by two resistors and a diods. This is used
to lower crossover distortion., The outputs of each pair are .
combined in T5. The two outputs are then combined again in
the fimal combiner (Schematic 1000845), This final combining
takes place in T1 ang T2, This combined signal -then goes to
the output connmector. Integral to the final combiner is a
detector circuit which is designed to produce DC voltages
propertional to the forward and reflected pouwer. These
voltages are selected by the front panel suwitch and dis-
played as foruward Oor reverse power (watts) on the pouwer meter,
This circuit alsoc supplies forwvard and reverse OVerpouwer
shutdoun signals to the protective circuitry. The amplifier
for the pouer meter (U2) is located on the turn on circuit
board (A2).

2.3 TURN ON AND PROTECTIVE LOGIC CIRCUITRY
Refer to Schematic No, 1001050 and 1001052,

When the power ON switch is activated, +Vcc is applied to the
logic circuitry., A2C11 charges through AZ2RE8 until the voltage
on AR2C11 exceeds the zener voltage on A2VR1 at which time AZQ4
turns on. This provides a signal to the primary AC relay
located on the power supply sub-assembly which in turn applies
AC power to the high voltage pouer supply. The time constant
of A2R8 and A2R11 provides a delayed turn on which prevents
high inrush currents,

1.3



3.3 TURN ON AND PROTECTIVE LOGIC CIRCUITY (Continued)

in case of an excess of reflected pouwer, a signal is sent from
the final combiner sub-assembly to A1G3 of the protective
circuit sub-assembly. The conduction of A10G3 turns on A1Q7
which turns on A106. A1Q7 and A1G6 then act as a latch,
remaining in the on condition until reset by the front panel
nreset" control, A1Q6 applies a signal to A207 turning off
the signal emitter follower A2G2, and to A2Q3 which turns of §
A2Q04 removing the turn on signal to the high voltage supply,
shutting off the high voltages to the power amplifier stages.
The overload indicator lamp is also tyrned on. forward power
shutdown operation and overcurrent shutdown operation are
similar. The foruward power shutdoun signal originates in the
final combirmer. The cvercurrent shutdoun signal originates
in Ut of the power supply.

There are temperature $ensors located on the power supply
sub~-assembly and the two final amplifier assemblies. 1In case
of an over-temperature condition a signal is set to A1U1
turning one of the transistors on. Any one of these transistors
turning on will turn on A102 which then turns on A1Q1., AT
and A102 again act as a latch, remaining on uotil reset by
the front panel "reset" control. The over temperature lamp is
also turned on, A1Q1 again applies a signal to A2Q2 and R2Q3
which operate the same as above., There is also a cover inter—
lock, which prevents turning on the unif with the cover off.
The cover interlock signal is supplied from A1R19 through-
A1Q02 directly to the shutdown circuit.

3.4 POUER SUPPLY
Refer to Schematic Diagrams 1001059 and 1000833.

When the power on switch is activated, 115 VAC pouer is applied
to the low voltage supply (VR1) which supplies the turn on and
protective circuitry. It is also applied, at a reduced level
through R10 to the bridge rectifier CR1. After the time delay
has expired, a signal is sent to K1, a zero-crossing turn on
relay, applying full power to CRT. The rectifier current is
filtered by C1, then passes through the current limiting
resistors, Q3 through 08, and then to the oputput, The vocltage
drop across R2 and R3 is sensed by U1 through R4, R5, and VR4.
The trip point of U1 is set by adjusting RS to turn on X1 with
the desired current flowing through R2 and R3. Q1 and VR
sense any changes in the output. 1If the voltage increases Q
turns on harder decreasing the bias to G2. This louers the
current through the series pass transistors, lowering the
output voltage to its original level.

-4
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3.4 POWYER SUPPLY (Continued)

A decrease in output voltage has the opposite effect, thus
regulating the output to the voltage set by R12. This
voltage (140V) supplies the final amplifier.

7ener diodes are used to drop the 140 volt supply to BO volts
which is used in the driver amplifier.

35
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SECTION 1V
MAINTENANCE

4.1 GENERAL MAINTENANCE INFORMATION

The Model 700A should require little maintenance. It is
built with etched circuit wiring and solid state devices
which should ensure long, trouble~free life. 1In addition
it contains circuitry to protect it against excess forward
or reflected pouwer, overcurrent, and over-temperature
conditions.

However, should trouble occur special care must be taken in
servicing, to avoid damage to the devices or the etched
circuit boards.

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 uwhen
troubleshooting not to short voltages across the amplifier.
Small bias changes may ruin the amplifier due to excessive
dissipatiaon or transients.

Components within the Amplifier Research instruments are
conservatively operated to provide maximum instrument
reliability, In spite of this, parts within an instrumerit

may fail. Usually, the instrument must be immediately
repaired with a mimimum of "douwn time". A systematic approach
can greatly simplify and thereby speed up the repair.

Houeuer, due to the importance of the amplifier's alignment,
it is recommended that when failure is caused by breakdown of
any of the components in the signal circuits, the amplifier
be returned to the factory for part replacement cand
amplifier realignment, Shipping instructions are as follous:
ship PREPAID via United Parcel Service to Amplifier Research
Caorporation, 160 School House Road, Souderton, PA 18964,

4.2 COVER AND SUB-ASSEMBLY REMOVAL

To remove the top cover take out the screws located in the top
and rear flange of the cover. Lift rear of cover and slide
out from under front panel flange.
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4,2 COVER AND SUB-ASSEMBLY REMOVAL (Continued)

To remove the Amplifier and power supply sub-assemblies
disconnect all connectors and remove the 6 mounting screus
for. each assembly from the bottom of the unit.

Logic ards can be removed by taking out the mounting screus
located in the upper corners of the card and gently pulling
the cards from their connectors.

CAUTION: When removing mounting screws do not
drop the card separating spacers into
the unit.

4,3 AIR FILTER SERVICE

Both outer side panels should be removed periodically and
the air filters located behind them cleaned or replaced
periodically. '

CAUTION: Failure to properly service air filters
can cause overheating and shorten life
of the Amplifier.

4.4 . TROUBLESHOOTING

A good way to start troubleshooting is to check the supply
voltages. First check for +12V at ATVRY., If it is low or
missing, check the line fuse, VUR1 and associated circuitry
on the A2 board. If it is present next check for 140 volts

on the regulated pouer supply module. If it is missing check
for a turn-on signal at K1-3., If the signal is missing check

through the logic circuitry, also checking that none of the
protective shutdoun conditions exist, and that the cover
interlock suitch is energized or bypassed. If the turn on

signal is present check the pouer supply from CR1 through to

the output.

If all the voltages are present, apply a signal to the input

and attempt to trace it through the signal path until it
disappears. Then check the individual components in that
stage.



4.5 SERVICING ETCHED CIRCUIT BOARDS

When soldering leads, use a hot forty (40) watt or smaller
iron. Apply heat sparingly toc the leads, not to the printed
wiring on the board., Before installing neu parts clean holes
to receive new part without forcing. Have new leads tinned

to receive solder quickly with a minimum of heat and without
residue.






SECTION V
REPLACEABLE PARTS

5.1 INTRODUCTION

This section contains information to ordering replace-
ment parts. The follouwing parts list show the parts
in alphanumeric order of their reference designators
and indicate the description; and, together with any
applicable notes, provide the following:

a. Description of the part.

b. Manufacturer's part number.

c. Typical manufacturer of the part.

Miscellaneous parts are listed at the end of the parts
list.

5.2 ORDERING INFORMATION

Yo cbtain replacement parts, address order to Amplifier
Research, 160 School House Road, Souderton, PA 18964.
Identify and include instrument model and serial
numbers.

5.3 NONLISTED PARTS
To obtain a part that is not listed, include:

a. Instrument model .number.

b. Instrument serial number,

c. Description of the part.

¢. Function and location of the part.
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5.4 REFERENCE DESIGNATIONS

A
B
BT
C
CB

[w
w o

o]

DO =ErXRXoLo-oMmm

w E e < - -~ =4 -
pe s D —

assembly

fan

battery
capacitor
circuit breaker
diode

lamp

terminal

fuse

integrated circuit
jack

relay

inductoer

meter

plug

transistor, semiconductor
resistor, potentiometer
temperature sensing element
switch

transformer

terminal block

test point

integrated circuit

vacuum tube, neon bulb, photocell,
zener diode

wire, cable

sockst

PARTS LISTS

See the following sheets for Parts Lists,

etc.
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WARRANTIES: LIMITATION OF LIABILITY

Sgller warrants (i) that seller has title to the goods

sold and (ii) that the goods will be free from defscts

in material and workmanship for a period of one year

from date of shipment shown on Amplifier Rsessarch invoice.
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. Warranty servics
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.

. S THERE ARE NO OTHER WARRANTIES,
—t EXPRESS OR IMPLIED, INCLUDING

- : . IR ANY WARRANTY OF MERCHANTABILITY
CR 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 Corp-
oration, has any authority to bind seller to any affirmation,
representation or warranty except as specifically included

in the preceding terms and conditions.

__ 160 SCHOOL HOUSE ROAD
SOUDERTON, PA. 18964
PHONE 2157238181
TWX 510-661-6094 REV1081



‘ AMPLIFIER
RESEARH

TEST DATA SHEET

MODEL NO. 7200 AL
SERIAL NO. Y22 &
TESTED BY ~ o4/

DATE 2o05-7%

FRED POWER OUTPUT:100UW RMS POWER OUTPUT:300U RMS
(KHz) GAIN (dB) DISTORTION(%) GAIN (d8) DISTORTION(%)
10 ol 8 2.2 g3 4
15 £2.3 2.2 cO0 5 7.2
20 62.3 2.2 i/ 7.5
30 42.8 2.2 £2./ ‘.0
50 é30 (£ 2./ b2
75 632 - 0 X4 7.2
100 6323 2.7 184 g2
150 £36 2.9 420 7.2
75 (37 2.0 £20 7o
200 L0 3.y 6r.f yAA
225 cv/ 2y £L8 A
250 £9.L A% (15 ¢
OPEN & SHORT TEST v A
DVERDRIVE SHUTDOWN SO WATTS RMS
VSWR SHUTDOUN 2 00 WATTS RMS

160 SCHOOL HOUSE ROAD
SCUDERTON, PA. 18964

PHONE: 215723.8181

1nn1nNsa
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