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SECTION I

BENERSGL, INFORMATION

1.1 SENERAL DESCRIPTION

The Model 10WIODD Amplifier is a self-containso broadband unit
designed for laboratory applications where instantaneocus band-
width, high gain, and moderate power output are reqguired. Bolid
state technology is ussd exclusively to offer significant
advantages in reliability and cost. A Model 10WIODD used with &
fregquency swept signal source will provide 10 watts of linsr
swept power outpot from 11000 PHz. Tyvpical aspplications
include antenna and component testing, watimeter calibration,
FMI Susceptibility Testing, use az s Deiver for Freguency
Multipliers and High Powsr &mplifiers, and as an RF scurce for
Magnetic Resonance Imaging studies.

1.3 FOWER SUFPLIES

This unit has & self—containsd 1205240 VAD, D060 Hz, regulated
power zupply. The power consumption is & nominael 200 watts,
Frimary cirguit fusing is providsd.

1.3 SPECIFIDATIONG

Refer to &mplifier Research Data Shest on nexi page for detasiled
speeifications.

i.4 FERFORMANCE VERIFIDATION

Refer to Gmplifier Hegearch Drawing No. 100146861 ftitled "Flatness
Test Model 10WICORGY, located after specifticetions.
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FLATNESS TEST
MODEL 10W1000

ARCH

' 8.G.
1~ 1000MHz
SWEEP
GENERATOR - DISPLAY
AF DET
QuT Ly
\ MEASURE
U.LLY, Wi FA3O /
10W 1000 :
AMPLIFIER WATT a0ds FAS-2
_ i ATTEN 3db -~
OUTP Ly METER ] <€ avren < 7
P
-7 j
- o e e e e e e
-~ “ i
e 3
Y ATiEN > {oetecTOR <
o My
FA3-1 DEY. {%
/T SN 24 o
CALIBRATE ﬁmw
(924
RECOMMENDED TEST EQUIPHMENT
S.6G. = Hweep bBenerator Texscan tModel VS40B or egual.
Display = Texscan Model DUIZ0 or egual.
FA3O = Fived attenuator 30 +0.73 dB, 20w, Narda Model

TVE&—30 or eqgual.
{(2)FAZ-1,2 Flhed attenuator 3dB Texscan Model FP-50 or enual.
Det. = Detector 1-1000 MHz Teuscan Model CD-50 or egual.
W = Wattmeter Bird Model 43 w/10 watt plug, Model 10E.

il

o1
The amplifier flatness shall be measured at approximately 4 366%5
watts Gutput, Calibrate the test set-up as follows:

1. Adiust 5.6. to produce 1~1000 MH: @ OdBm by connecting the RF
output to the detector input. Include cables, adapters, estc.
that will be used to test the amplifier so all sources of
error are included. Mark & line over the tracs on the
digplay -~ this is the OdBm referencs.

£. Add FAZ-1 between the 5.6. RF putput and the Detector input,
Mark a line over this trace to establish —-3dBm reference.

3. Connect the RF output of 5.6. to the input of the 10WIODO,
Connect FA3-1 to FA3-2 and turn the amplifier on. Adiust the
RF output level of 8.6. for average response between the two
lines on the display that were marked previously.

4. Observe response to determine flatnese tolerance of +1 5 dB.
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SECTION I

OFERATING INSTRUCTIONE

2.1 GENERAL

Operation of the Model 10WICQOO broadband amplifisr is guite
simple. The input signal, whether swept or fixed in freguesnoy,
is fed into the jack marked INFUT and the amplitisr ocutput
signal is taken from the Jjack labeled DUTPUT. The unit is
turned ON by activating the powsr switch. In the event of a
unit malfunction,; protection is provided by fusing located st
the rear of the unit. & polarized, three (3} wirs AD powsr cord
ie aleg included with the unit to provide cabinet angd chassis
grounding o the powsr mains.

COALTION:

THE FMODEL 10MIO00 AMPLIFIER IS NDT CRITICAL IN RESARDE
TO SOURCE AND LOAD VSWR AND WILL REMATN UNCOMDITIONALLY
STABLE WITH ANY MAGBNITUDE AND PHASE OF SOURCE AND LDAD
VSR, IT ALBO HAS BEEN DEGIGHED TO WITHSTAND, WITHDUT
DAMAGE, RF INPUT POWER UP TO TWENTY (20) TIMES ITS
RATED INPUT OF iml: HOWEVER, SIGNAL LEVELE HIGHER THAW
20 @b DR TRANSIENTS WITH HIBH FEAK VDLTAGBES CAN DAWMAGE
THE AMPLIFIER. ALSD, ACCIDENTAL CONNECTION OF THE
1OWI0O0 OUTPUT TO THE INFUT CAUSES OSCILLATIONS WHICH
WILL PERMANEMTLY DAMAGBE THE INPUT TRANSISTOR. INTERRAL
CROWBAK PROTECTION IS DESISNED INTD THE AMPLIFIER TO
FROTECT ABATNGT INPUT OVERDRIVE.

The amplitier is protected by a fast acting Crowbar circuit.

The Crowbhar may be actiwvated by an input signal grestsr than
regquired for full ovtoul powers. Whern the input sigmsl reaches &
level that may cause damage to the saplifisr power stages, the
28 vplt power supply iz turned DFF and the red Overlosd light on
the panel iz activated., Tyoically, the input level reguired to
activate the Orowbar is approvimately +2 to +3 dBo.

To resst the Crowbar, reduce the input RF to OdBm or lower, and
push the Reset switch (83 locsted by the Overleoad light on ihs
front panel.
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2.2

AMPLIFIER OFERATION

Figure 2.1 shows the Model 10W1000 Amplifier in pictorial form.

NPT POWER OVERLOAD  OUTPUT

o6 e_o

@OQ _ﬂ- s QOG
FIGURE 2.1

AMPLIFIER OFERATION

Turn On Seguence:

i. Connect input signal to INFUT connector.

Z. Connect load to QUTPUT caonnector.

3. Select either (20/240 VAL gperation by means of
switeh located on rear of unit.

4, fpctivate power switch to ON position. & red
indicator light mounted within the switch will light
when power i applied.

CAUTION: :

DO NOT CONNECT UNIT TO 240 VAU HMEASURED LINE TO LINE.
T DO G0 WOULD RESULT IN ONE SIDE OF THE LINE NOT PEING
FUSED, CREATING A HAZARDDUS SITUATION. THE 240 VAC
FEATURE IS DESIGHNED FRIMARILY FOR USE IN COUNTRIES
HAVING 240 VAC MEASURED LINE TO NEUTRAL.
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SECTION ILX

THEORY OF OPERATION

3.1 INTRODGUCT IOM
Refer to Block Dizgram hNo. 1001676,

The input signal to the amplifier is connected through
directional coupler (8384) and gein egualizer KR3IAS) to 41 of
low level fdriver amplifier (A1), @6 consists of low level
amplifier {(AIA1} ang driver amplidfier {(A1AZY. The gain of AL is
3&edB minimum. a

The output of Al drives the inpult of final applitier (A2}, whers
the input signal is split by 4245 into four egusl signals and
drives power amplifiers AZAL, AZAZ, AZA3 and AZA4. Their
gutputs are combined together by power combiner AZGE and drives
the 10 watt BF output. The gain of final amplifise A2 18 4498
MEFL M.

The low level /driver Amplifier Al consists essentislliy of five
{5} cascaded stages of broadband transistor amplitiers and & two
stage outpul which vield a totasel powsr gain greater than 3608,
Imput and ocutpot matching networks are utilized to provide
pptimum powsr transfers of the signal to snd from the amplifier
with a 50 ohg source and load impedance. Intra—stage +eedback
iw alsop used to further flatten the freguesncy response and bias
stahilization of the individual stages is provided.

The self—contained power supply esplovs a full wave rectifier,
two (23 integrated circuit regulators to provide stable, low
ripple, regulated output voltages.

3.2 AMPLIFIER SECTION

The HModel I10WIQQD contains a low level driver ampliftier and a
ftinal amplitier. EkEach will be sxkplained.
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3.2.1 Low Level Driver Gmplifier
Refer to Schematic Diagrams dNo. 1001676, 1002044, and 1001495,

The low level driver amplifier is shown in block diagram Mo,
10014676,

The input signal to the amplifier iz fed from the input
connector through a matoching network to the base of the first
transistor amplifier stege. The component valuss in this
network are chosen to etfect & compromise bhetwsen obiaining the
best VYBWR and the lowsst insertion loss.

The first stage is connected in the comsmon ssitter mode with the
emitter connected to ground through two resistors. This
configuration allows the selection of the emitter resistors to
schieve the desired stage gein. The collector volitage (+) is
supplied to this stags from the transistor immediately above it
{refer to Diasgram No. 10014950, Thiz allows the RF transistor
to operate at a constant DC current and provides High degres
of protection since the transistor current is independent of
averdrive and/or short circuits. Temperature dependence is
avoided. The reqguired decoupling and bypassing of the posit
supply e provided by ferrite Deads and capacitors.
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The oputput of the Fifth stage (refer to Diagram No. 1002644 3
spplied through an input matching network to the input of the
stage output amplifier, BZ. The collectors are transtorses
coupled to the output,; which has & S0 ohm impedance. @1 ang 23
are hias stages for B2 and help 02 to operate et a constant DO
current.

NI

3.2.2 Final Amplifier
Refer to SBchematic Diagrams Mo. 1001&7é4 and 1001467E.

The final amplifier is shown in bBlock diagram Mo, 100146746, The
input signal is split by AZAS into fow equal signals and drives
four identical power amplifiers. Only one will be discussed.

The input signal is applied through an ioput matohing network to
the input of the 2 stage amplifisr 2.

The collectors are transformer coupled to the output which has &
S0 ohm impedance. 1 and B3 are bias stages and help to opsraie
B2 at a constant bias.
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3.3 POWER SUFPLY SECTION
Reter to Schematic Diagrams No. 100120,

Input AC power is fed through RF1 filter FL1 beforese being
switched by the msin power swiitch, §il. The AL power indicator
is an integral part of §i. E2 serves to ssglect the primsry tap
configuration of Tl for operation on either 120 or 240 VAC.

CATION:

DOORMOT COMNEDST UNMIT TO 240 VoD MEASURED LINE TO LINME.
TO DO S50 WOULD RESULT IN OBME BIDE OF THE LINE HOT BEING
FUSED, CREATIMNG & HAZGRDOUS SITUATIOM. THE 240 VAl
FEATIIRE I8 DESIGNED PRIMARILY FUOR USE IN COUNTRIES
HAVING 240 VAD MEABURED LINE TO MEUTRAL.

The power supply utilizes a full wave rectifier on A1 and A3
assenhlises. DL output 4$rom the rectifiers is Filtered by L1,

&1 supplies regulasted VDU to the low level amplifier {(RIHK1) and
£3 supplies regulated FVID to the driver amplifier (AIOZ). 41
supplies VDD to the protection circult asssebly, &2,

3.3.1 Regulators MPLY -

3.3, RBegulator A3A83
Refer to Schematic Diagram No. 1001098

The full wave rectifier consists of CRI and ORZ. Capacitors 01
andg CZ are connechted in parsllel scross the rectifisrs ip
suppress transients caused by the reverse recovery of the
diodes. The filtered DD ouitput from the rectifiers pass through
the series regulator Ul, pre-regulator and current Roost
transistor located external to regulator assembly. tl is &
lingpar integreated circuit with adjustable output current and
voltage. RZ2 adiusts the output current andg R3 adjusts the
putput volitage., Ul a2iso contains power limiting, theramal
shutdown and inpbut overvoltage protection.

The overigad light DEE is locsted on the front panel and will
light when regulated VDD approaches zerp. A ocrowbar will causs
52 to light and must be reset to restors proper opsration. To
resst the crowbhar reduce the input to 0dBm and push the red
switoch (853 located under the overload light on the front pangl.






3.3.1.2 ERegulator A3A1
Refer to Sohematic Diagram No. 10601507,

The full wave rectifier consists of CRI and CRZ. Capacitors C1
and £2 are comnected in paralliel across the rectifisrs o
suppress transients caused by the reverss recovery of the
dindes. The filtersd DU output From the rectifiers pass through
the series regulator Ul. Ul is 2 linear integrated circull with
adivstable output current and voltage. RE adjusts the cutpat
current and R3 adiusts the output voltage. i also contains
power limiting, thermal shutdown and input overvolitage
protection.

Ri and VR1I output voltags goss to DEZ and proteciion ciroultl.
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Z.3.2 Protection Circuit
Refer to Schematic Diagram No. 1001132,

The Protection Circuit consists of a DO amplifier Ul with itvs
bias circuit, an SCR crowbar 82, and optical coupler U2, The
input signal at EZ originates from a peak detector which detects
the RF input level! and delivers an eguivalent DC potential to
the DC amplifier. The input signal is amplified to the desired
ievel. KRI® adjusts the threshold setting which turns I e
With ©F2 turned ON, the +2BVDC at ES is puwlled close to ground
and the &1 regulator output is near zero thus removing the DO
powser to the driver amplifier (AlAL). Holding current is
supplied to E1l from the Al regulator, through RE and CRZ and B2
anore. Thus when 02 torns O, it stays ON until the RF
amplifier is reset. To reset, reduce the input HF to OdBm and
push the red switch (83 located on the front panel.

The Optical Coupler UZ is uzmed to sense when any

v Driver or Final
regul ator ocutput voltage has decreassd below a preset value.
Showuld this happen, the oubput of the Optical Cloupisr will tuen
g7 Oi and cavse the BF to the river and Final amplitisgrs to
turn OFF, thus protecting the output circuits. The red overlosd
light on the front panel will light. To reselt, reduce the input

to OdbBm and push 53 located on the ffont panel.
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